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PART I

The Measure of a Life

Sophus Lie and his wife Anna: late in the 1890s at Asgdrdstrand



Tracking Him Down:
A Torrent of Stories

According to most accounts of Sophus Lie, he was the embodiment of an archetyp-
ical character in a theatrical drama - with his forceful beard, his sparkling green-
blue eyes magnified by the stout lenses of his spectacles - the blonde Nordic
prototype, as it was called across Europe - the Germanic gigantic being - a primal
force, a titan replete with the lust for life, with audacious goals and an indomitable
will. These descriptions of his physical and mental strength also contained a sub-
text, an embryonic notion, not only about this brilliant man of science, the prophet
who intuitively conceived new mathematical truths, but also about the colossus
who, in his constant zeal for new knowledge, might push others aside, and inadver-
tently trample them underfoot. He was described as highly committed and richly
innovative, someone with unusual physical strength, and the stamina to overcome
the majority of obstacles, but also, a man who afterwards had to pay for this with
correspondingly great swings of mood and temperament.

Everyone who met him immediately had something to tell. All of those who
knew him seem to have had their own unique version of this man who created
whole new fields of mathematics. They cheerfully sought to popularise their own
image of Sophus Lie, expanding their accounts with assorted stories. Long before
Sophus Lie received world renown he had become the object of his friends’ con-
versation, and a centre of their discussions. Embellished with local stories and
anecdotes, these accounts flourished and nobody seems to have been able to pass
him by in silence.

What, in detail, did the stories recount, and what, on the other hand, do we
know with certainty? What was imaginary and what was real?

Even as a two- or three year-old, little Sophus was described as a boy with extreme
traits of character. His father, the parish vicar of Nordfjordeid’, caused explosions
of laughter whenever, in social gatherings, he told about how his little son simply
fell asleep one day with a half-eaten pancake in his mouth - it was as though two
instincts, hunger and sleep, were competing for the last word. The child himself,
the arena for these impulses, had gaped, open-mouthed, at what was happening,
and had done so with unusual persistence and stamina until hunger had been
vanquished by sleep.

! A seaside settlement at the junction of Eidsfjord and Nordfjord in the fjord country
of western Norway’s Sogn og Fjordane County; trade and administrative centre for the
middle of Nordfjord.
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Once upon a time, in the middle of the 1840s at Stranda, in a convivial gathering
at his father’s pastoral colleague, Aage Schavland, little Sophus had been described
in the above-mentioned manner. Otherwise, the conversation and discussion be-
tween the two vicars had to do with new technical innovations in boating. One
of them felt that the paddlewheel was the best way to propel a boat through the
water, and the other was a supporter of screws or propellers. They jested that in
order to settle the matter they should meet on the open sea, each in his own boat.
That meeting never took place, but the two vicars each had a son, and the sons
would come to meet and become friends in the university milieu in Christiania.
These sons were Sophus and Olaf, who was four years older and wrote his name
“Skavlan”. Olaf Skavlan became Norway’s first professor of European Comparative
Literature.

At this time, during the 1840s, Sophus Lie’s father, together with his wife and
seven children, occupied the vicarage at Nordfjordeid. Sophus, the penultimate
child, was born here, and the world of his first nine years was this hamlet, spread
out between the fjord and the icy blue hues of the mountain vastness. The Lie
family had lived here since 1836. The vicar was well regarded and he became the
first mayor of the community. The pastor’s wife was particularly well-liked by
the ordinary people as well, both for her accommodation and concern for others,
as well as for her competence and her helping hand in the many duties on the
vicarage’s farm. Mrs. Lie was described as a strong personality who protected her
home and created a generous and hospitable spirit around the farm.

In 1851 the family moved to Moss, a small city on the east shore of what today
is Oslofjord. Father Lie had been appointed to the position of city pastor, and
here he remained until his death, more than twenty years later. But Mrs.Lie,
following a brief illness, died only a year after they had moved from Nordfjordeid.
The atmosphere around the home now changed. The father became both more
austere and more attentive, as, simultaneously, Sophus’ eldest sisters, aged sixteen
and fifteen, gradually took over the work of running the home, together with a
housekeeper.

For Sophus, who was now ten years old, early childhood was definitely over. In
addition, rapidly following his arrival in the city he was placed in the city’s middle-
class, science-oriented Moss [Realskole] Grammar School. This was a school that
after operating for twenty years, now had about eighty pupils, and where modern
languages such as English and French had their place, at the cost of Latin and Greek.
In keeping with its unflagging faith in progress, the school was also introducing
instruction in physics and chemistry. In every way, young Sophus was a bright
and conscientious pupil at the Moss Grammar School. He attended the school for
five years and gradually worked himself up from the fifth place in his class to first
by the time of his school graduation in the summer of 1856. Fellow pupils later
recounted that he always enthusiastically helped them with assignments when this
was needed, and that when it came to mathematics he was considered to be a sort
of “oracle”.

The course of studies at the school in Moss did not go through to the examen
artium, as the school matriculation exam was called. Therefore, in the autumn
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of 1857, at the age of fifteen, Sophus Lie journeyed to Christiania to continue his
schooling there.

Apart from his priestly duties, Sophus Lie’s father was interested in, and con-
cerned with, teaching. He himself had been a teacher for a number of years follow-
ing his public service examination in theology, and he eagerly engaged himself in
all sorts of schooling and enlightenment work. He also arranged public lectures on
themes drawn from the natural sciences. These lectures were directed particularly
at the workers, and in this, Vicar Lie was regarded as a forerunner of what later
came to be known as the Workers’ Academy?. It is possible that he was also in-
spired in this enterprise by his eldest son Fredrik, who at this time was studying the
sciences at the university in Christiania. It might also be assumed that the father
thought that this was the natural direction that Sophus’ education should take. In
any case, the fifteen-year-old Sophus began at Nissen’s School of Latin and Science
in Christiania3 in the autumn of 1857. This was a school that had been founded
fourteen years earlier to give greater place to modern languages and the natural
sciences than was currently available in the well-established Latin schools.

At Nissen’s School, Sophus Lie met Ernst Motzfeldt, who was his own age,
and would come to be his steadfast friend and an important support throughout
his life. Moreover, the exchange of letters between these close comrades yields
important information about Sophus Lie’s life. Ernst Motzfeldt, later a Supreme
Court lawyer, held a series of public positions of trust. He helped Sophus Lie both
with accommodations and money. They undertook long hiking tours together,
and Ernst Motzfeldt always stepped forward to help whenever difficulties piled up
around his friend.

After two years at Nissen’s School, Sophus Lie wrote an extremely good examen
artium. He became a university student and prepared for the obligatory secondary
exam, a rather comprehensive preparatory examination at the university. He took
this examination in the autumn of 1860 and was one of the two best in his year -
there were about a hundred students from across the country in his year’s cohort.
But Sophus remained extremely uncertain about where he should direct his further
studies, and toward which career. If he continued at the university he stood to
choose between languages and the sciences; however, he was also interested in
a military career, such as his middle brother, two years his senior, had chosen.
Besides, his mother’s kinfolk were full of military men whose lives were something
to live up to. In any case, it seems to have been a disappointment to him when
it was ascertained that his eyesight was not good enough. The idea of a military
career was subsequently abandoned since he suffered from oblique corneas.

? The people’s or workers’ academy movement began in England as a popular extension of
cultural awakening for the general public and reached Sweden in 1880 and Christiania
by 188s. Its dissemination of knowledge excluded matters of politics and religion.

3 Oslo,founded about A.D. 1000, was called Christiania (after the Danish king, Christian IV)
between 1624 and 1924. The spelling was made consistent with Norwegian orthography
in the 1870s, and until 1924 it was known as Kristiania. In 1925 the capital city reverted to
the old name, Oslo.
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The only thing with which he had been dissatisfied in his examen artium
was the mark he obtained in Greek. In this subject he had received “very good”
instead of “exceedingly good”, and it was said that this was the reason he withdrew
from philology, which was known as one of the elite courses of studies. At any
rate, Sophus Lie now chose to study the sciences. In this choice he was quite
certainly influenced by his eldest brother, Fredrik. His big brother was more than
halfway through the course of studies in the sciences, or the reallerereksamen,
the science teachers’ examination, as this particular examination to qualify for the
public service was called, a course of studies that had only been instituted at the
University of Christiania a few years earlier, in 1851.

The studies that Sophus Lie now undertook were divided into three sections:
mathematics, physics-chemistry, and natural history. The mathematical section
was taught by Professors Carl Anton Bjerknes and Ole Jacob Broch, with Senior
Teacher Ludvig Sylow as substitute for a couple of semesters while Broch was a
cabinet minister. Three years later, in the autumn of 1863, Sophus Lie took the ex-
amination in mathematics with the top mark, pree ceteris. In the two next sections,
each of one year’s duration, his results were not of equal excellence; it seems in par-
ticular that he had little interest in the botany, zoology and geology that composed
the final section. Consequently he did not obtain the result that he had hoped for,
namely, the public service examination awarded with distinction. But he came very
close to it. The fact that he did not master these subjects in their entirety affected
him so very strongly that twenty years later he still felt his last year of studies had
made him “melancholic and eccentric”, and he feared that he had lost his “mental
powers”.

Many of his fellow students had stories to tell about their time at the university
with Sophus Lie. One of Lie’s friends from these years was the medical student,
Armauer Hansen, the man who later discovered the leprosy bacillus and became
world famous as a fighter against leprosy. Armauer Hansen later wrote a book of
memoirs in which he told about his student years and experiences together with
Sophus Lie and Ernst Motzfeldt. The three students often relaxed from their studies
by exercising with the gymnastic rings, and when they were at the highest point
they used to execute a backward somersault with their legs outside the suspension
ropes, and so to a landing on a mat placed on the floor below. On one occasion,
Sophus Lie, while executing this manoeuvre, let go too late, flew too far through
the air, and landed with a thump on his backside, out beyond the mat. He sat there
with such a remote and startled expression on his face that the other two broke
into loud laughter. But when Sophus heard this he flew into an uncontrollable rage
and flailed them with his curses because they laughed when he had almost killed
himself. But then in the middle of his tirade, he broke off suddenly and mumbled,
almost to himself, “It’s strange though, because I even calculated precisely when I
should let go!”

Otherwise, Sophus Lie was known to be a master at leaping over the wooden
horse, and he would jump over whatever he encountered. There were many who
maintained they had witnessed him spring upon a moving horse, place his hands
on the horse’s back and jump right over it while the beast continued to trot.
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This was a time when many students were avid gymnasts and sportsmen. On
weekends, small groups of close friends often undertook long hikes in the Nord-
marka hills behind Christiania, or out along the fjord. On these excursions they
usually camped for the night under the open sky. Wandering on foot through
the mountain fastness of Norway was becoming a popular activity, particularly
among students. Like the natural scientists, the painters and the writers before
them, other groups - such as university students - now began to pay attention to
the Norwegian landscape. This led to the founding of Den Norske Turistforening
(The Norwegian Mountain Touring Association) some years later. Its work of es-
tablishing proper facilities and conditions for foot tourists in the mountains was
an endeavour in which Sophus Lie too would participate. He became a member
of the Mountain Touring Association’s executive and was one of the first to direct
attention to the hitherto little-known alpine landscape in the interior of Nordmere
County. In addition, during these years the ski jumper, Sondre Nordheim appeared
in Christiania with his skis and bindings, and made a great impression with his
aerial leaps, something that laid the basis for a ski association and the now famous
Holmenkollen ski jump, together with its cross-country runs in the hills behind the
capital city. Sophus Lie was part of this right from the beginning. He was especially
known for the power and force of his alpine trekking; some even felt that he would
have become famous as a foot “tourist” if it had not been for science. His normal
day’s march was usually said to be three or four Norwegian miles 4 (20-27 English
miles), but Sophus Lie happily put behind him seven or eight miles (49-54 English
miles). A song about him stated:

Fifty miles in one shake,
With rucksack and its ache
Is to him a piece of cake.

While he was a student in Christiania he walked home to Moss, a distance of about
thirty-six English miles, to satisfy his desire to visit his father and his siblings. One
particular story has him walking from Christiania to Moss one Saturday, and back
again. The errand on that occasion had been to fetch a book from home, and he
had headed back again from Moss without even greeting his father, who himself
was out on an errand.

During the summer of 1863, on the way into the Jotunheimen Mountains with
Ernst Motzfeldt, Sophus also got to display his other skills when, in Svatsum in
Vestre Gausdal, they were invited to a farm where a wedding was being celebrated.
They danced, ate and drank, and enjoyed themselves “excellently”, he wrote in a
letter to his father. He continued: “In the course of the day I often had occasion to
show that I was a fellow of some prowess. For example, up under the roof beams
there hung a ring. In the interval some boys began to pull themselves up and bonk
their heads on the underside of the roof. The lads appeared to be quite stalwart
but they probably lacked practice in such gymnastic moves. They did not manage
to do it more than once or twice. For me, a trained gymnast, who moreover has a

4 One Norwegian mile is 11,295 m., or approximately 6.8 English miles, or 1.3 kilometres.
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forehead that can tolerate a lot, it was a small matter to pull myself up and bonk
violently against the roof 10 or 12 times. Later they began to leap the wooden
horse, and here as well, I possessed a definite superiority.” In the same letter to his
father, Sophus otherwise said that he had a couple of bottles of hard spirits in his
rucksack, and that these were empty before they had reached Espedalsvannet, a
good mile (11.3 km.) from Svatsum. A little later they met “3 pretty and quick alpine
milkmaids”, who, according to the words of Sophus Lie, were “free from all kinds
of superfluous reticence.”

Beyond these activities there was the Student Society in Christiania - a large and
natural gathering point where both new and old students met, and on festive oc-
casions both professors and academics from all professions were in attendance -
those taking the leadership were usually persons who had long since completed
their university education. The Student Society was a signficant forum for so-
cial debate, particularly around the end of the 1860s and thereafter, when great
problems were “submitted for debate”.

Asastudent in the first part of the 1860s, Sophus Lie was never a “Societies Man”.
Like many others he probably thought that the Student Society’s social gatherings
were by and large a waste of time. Every Saturday evening, members joined one
another around a long table, drank bad punch, and listened to boring speeches.
One was expected to be convivial and spirited, and the discussions most frequently
were among the younger and older jurists who sought to outshine one another in
sophistry and debate as they disputed small sums on the bill. Sophus Lie found most
joy and benefit listening to lectures at the newly instituted Realistforeningen, the
Science Students Association, where scientific lectures were combined with social
gatherings. In addition, other subjects and disciplines began creating their own
associations that would allow students to delve more deeply into their respective
fields of study.

During the spring of 1864 there were stormy discussions about how Norwe-
gians, in the name of Scandinavianism, should involve themselves in the Danish-
German War. Some thought that one ought to take part actively in the battles
along the Danish-German border, and an “Instruction School” was set up, with
the participation of up to two hundred aspiring reserve officers. Many students
joined in, including Sophus Lie, who underwent such a form of officer-training
during the summer of 1864. Nonetheless, they saw no active service. In the coming
years Sophus Lie was on the military rolls as a reserve lieutenant of the Trondheim
Infantry Brigade, and second lieutenant seconded to a battalion in the Trondheim
region. His greatest exploit as a military man seems to have been when, during a
short-lived exercise, he marched the more than fifty kilometres into Trondheim
and the same distance back again, and the next day got up at six o’clock without
the least sign of fatigue.

Another group that would have significance for Sophus Lie was a circle of
radical students and mutual friends who, following dinner at the Student Society,
took their coffee in a little room next to the dining hall. Every day they spent several
hours together in animated discussion on all the world’s current issues. Because
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both chairs and sofas had green upholstery, and the heavy window curtains were
also green, the circle gradually acquired the designation, “The Green Room”. Most
of the fifteen to twenty members were the same age as Sophus Lie, a few younger,
and a number older, but it was open to all, including guests and guests of guests.
For example, the writer and incisive journalist, A.O.Vinje, came here and read
aloud from his articles, as well as commenting upon events and personalities with
an astonishing wit, and on other occasions raucous laughter broke out when, for
instance, the historian Ernst Sars presented his perceptions concerning Ontology
and the State of Being.

His last year as a student, 1865, seems to have been a hard and difficult time for
Sophus Lie. He was profoundly uncomfortable with the subjects of the final section
of his studies: botany, zoology and geology, and he suffered from insomnia and
depression. Armauer Hansen believed that Sophus Lie would perhaps have run
aground completely if Ernst Motzfeldt had not taken him in hand at that point.
That is to say, Motzfeldt took his friend out on long hiking tours in Nordmarka,
the hills and forests along the north side of Christiania, with the aim of tiring him
enough physically so that he could begin to sleep again. But Sophus Lie was not
easy to tire out; he was, as Armauer Hansen observed, “exceedingly strong”.

After examinations in December, 1865, Sophus Lie went home to his father in Moss,
and was both extremely depressed and of many minds concerning what would
become of him. He considered himself, in his own words, to be “a bogus Subject”.
He lacked what was much talked about in intellectual circles, namely a calling, or a
vocation. Then, in March, 1866, from home in Moss, he wrote a letter to his friend
Motzfeldt: “When I bid you Farewell before Christmas I believed that it was for
Now and all Eternity; for it was my Intention to become a Suicide. But I do not
have the Strength for it. So in consequence I get another Chance to try to live”
From the family home in Moss he took the summer boat across what today
is called Oslofjord, to Horten and travelled south, overland on foot, to visit his
sister and brother-in-law at Tvedestrand, a town in Sgrlandet, the region along
the Norwegian shore of the Skagerrak. His eldest sister, Mathilde, was married to
the doctor, Fredrik Vogt, and with their children they lived at the coastal town
of Tvedestrand, where Vogt conducted a large medical practice. Vogt was a well-
known doctor and leader of a national health commission, and on his travels to
and from the capital he had probably taken his brother-in-law, Sophus Lie, back
home with him several times in recent years for rest and relaxation at Tvedestrand.
In any case, Sophus Lie was well-known in that town, and had already been there
on many holidays before he arrived during this particular summer, and found
himself entangled in local scandal of this tiny society. According to his sister’s son,
Johan Herman Lie Vogt, who later became professor of mineralogy and geology,
Sophus Lie used to set the town on its head with a steady stream of escapades. That
summer of 1866, from the account of the nephew, who at the time was scarcely
eight years old, Sophus Lie initiated a swimming school for Johan Herman and his
friends. When they rowed out into the fjord in the doctor’s distinctive boat, which
was rowed with three pairs of oars - black on the outside and red inside - Uncle
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Sophus always sat in the stern with a bailer full of water ready to throw at whichever
boy dared to break the unison of the stroke. One Sunday as they rowed out, Uncle
Sophus got it into his head to fasten a flotation belt to his nephew and throw him
overboard. There was a more-than-fresh breeze blowing down the fjord, and the
moment little Johan Herman was in the water his small, slender form was borne
away among the wave tops. The boat drifted there among the waves for they had
lost sight of the boy. But the residents along the shore had been keeping an eye on
the doctor’s boat because, it was said, one never knew what was going to happen
when Sophus Lie was visiting. And when people saw that the doctor’s son had been
thrown overboard, they set out with their own boats, located the lad, pulled him
blue and freezing from the sea, and wrapped him in an overcoat. But when Sophus
Lie, whose boat had drifted off several hundred metres, came back alongside, a
furore without equal broke out. Sophus wanted to have his nephew back aboard
and to get him dressed, but the rescue team refused, and instead, wanted to have
the boy’s clothes passed over to them. Sophus Lie was said to have cursed them up
and down, taunted them and threatened to smash in their skulls if the boy did not
come over to his boat. In the end, however, the clothes were passed over, and the
whole town of Tvedestrand greeted them when they came ashore. Later it was said
that an expression circulated in the district, with which mothers used to threaten
their children: “You behave now, or Sophus Lie is going to get you!”

The public service examination that Sophus Lie had passed was called the science
teacher examination. When the curriculum was established in 1851, the view and
plans were that the candidates, at least the majority of them, would find positions
in the school system and thereby help alleviate the lack of decent teaching in
the sciences - something from which Latin schools across the country suffered.
Indeed, many did follow this programme. For example, Sophus Lie’s big brother,
Fredrik Gill Lie, following the science teacher examination, first became a teacher
at Nissen’s Latin and Science School, and then science teacher at the Learned
School of Drammen in 1866, before, six years later, becoming a head teacher at the
Kristiansand Cathedral School. But Sophus Lie had little desire to enter the school
system, even though he liked to teach, and all through his student days, had been
superbly successful as a private tutor. As a qualified candidate in 1866, he had been
offered a teaching position at Nissen’s School to replace his big brother, but he did
not accept.

Instead, it appears that during the autumn of 1866 Sophus Lie expanded his
activity as private tutor, mainly for students facing the university’s comprehen-
sive set of preparatory exams, called the secondary examination, and for students
at the military college. This gave him some income to live on; besides, he lived
cheaply in a garret at Mrs. Motzfeldt’s, at Grottebakken Nr.1 (across from Grotten,
the venerable artists’ residence that faces what today is Oslo’s Royal Palace Park)
where he gradually came to be counted as almost a member of the family. Per-
haps he turned down the offer from Nissen’s School because he had applied for an
assistant’s position at the astronomical observatory in Chrisitiania. His favourite
subject at this time seems to have been astronomy, for, from the lending records of
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the University Library one finds he borrowed many textbooks and works on that
subject. That autumn he also began to work as a teaching assistant at the observa-
tory. Carl Fredrik Fearnley was Professor of Astronomy, and it was decided that a
new position was to be announced after Fearnley’s former assistant was appointed
director of the newly-established Meteorological Institute in Christiania. But Pro-
fessor Fearnley did not want to have Sophus Lie as his assistant. This was a new
blow to the young Lie, who was still perplexed as to what his calling in life was to
be. It was said that Fearnley and Lie had completely different temperaments, that
they did not get along with one another - and it was said that the cautious and
careful Fearnley had been outraged when Lie, in order to keep warm on cold days,
practiced his gymnastic leaps over the instruments. Some who were party to the
knowledge recounted the time that Fearnley had, wittingly or unwittingly, locked
Lie into the observatory, and that the boisterous graduate was said to have leaped
out of an upstairs window.

But the disappointment that was probably occasioned by his dismissal from
the observatory did not cause him to stop his studies in astronomy. Eager to bring
his astronomical insights to wider circles during the spring of 1867, he requested
permission from the Collegium to use university premises for “popular Lectures”.
When this was rejected, he approached the Student Society, and received permis-
sion, for free, to hold astronomical lectures in the Society’s small hall, “to which
any Student would have free Admission”. The only stipulation was that the lectures
must be finished before seven thirty in the evening. And it was here that Science
Candidate Sophus Lie now held a series of lectures for, on average, fifty students,
and it was said he awoke people’s interest with “the unusually lively, eccentric, and
almost grotesque means by which he illustrated his lectures”.

If one can judge from the lending records of the University Library, during
this autumn, little by little and in a fresh way, Sophus Lie was also turning toward
mathematics. In any case, he borrowed Euclid’s Elements, and other studies on the
foundations of geometry, and a little later he borrowed Newton’s Arithmetica, and
books on the philosophy of science. He continued his lectures on astronomy at the
Student Society through the autumn; he also arranged courses in trigonometry
and stereometry for students who were facing the secondary examination, and in
this connection he also wrote a little textbook on trigonometry. Among those who
sought out Sophus Lie in order to achieve better examination results was Alexander
Kielland, who was to become one of Norway’s leading nineteenth century writers.
Lie was later to have commented that judging from the poor quality of Kielland’s
mathematical abilities, one would not have suspected he would become famous,
even as a writer of literary prose.

All this lecturing and teaching activity, and the fact that he was continuing his
mathematical studies after completing the science teacher examination,led Sophus
Lie to believe he was now sufficiently qualified to apply to the Academic Collegium
for a lecturer’s stipend. However, the faculty felt that he had “provided too little
information pertaining to his studies”, and could not recommend acceptance of
his application. A few days after the refusal, right before Christmas 1867, Sophus Lie
once more petitioned the Collegium for the use of the University’s auditorium for
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his astronomical lectures, and mentioned as well that in the coming semester he
would be publishing a textbook in astronomy. The Collegium refused once again.
Sophus Lie never came to write such a textbook, but he continued his lectures on
astronomical issues, as he had before, on the Student Society’s premises. And it
seems that from New Year’s 1868, and thereafter, he had very seriously begun to
borrow and read a great amount of mathematical literature. He worked with issues
from Euclid to Abel, from the concepts of geometry and real numbers, all the way
to the subject of elliptic functions.

The theory of elliptic functions was a popular mathematical theme at the time,
but the shift of direction in Sophus Lie’s mathematical interest may also have been
linked to the fact that during the summer of 1868 a large Scandinavian meeting
of the natural sciences was organised in Christiania. Sophus Lie seemed to have
wanted to be & jour with these developments, and he probably viewed this meeting
of the sciences as an opportunity to distinguish himself. He participated on the
theoretical side of the conference, but his views as yet were without any basis
in research. Many years later Sophus Lie wrote down his recollections from this
period: “To get involved in original scientific work never occurred to me. Above
all, I was thinking of improving our mathematical pedagogy. I was preoccupied
considerably with this.”

The Tenth Meeting of the Scandinavian Natural Sciences, with 368 participants,
was held in Christiania in July 1868, and it probably constituted a turning point
in the life of Sophus Lie. He himself made no contributions to the proceedings,
but he listened to a number of lectures and seems to have been particularly in-
spired by his encounter with the Danish mathematician, Hieronymus Zeuthen.
Zeuthen was three years older than Lie; he had studied for two years in Paris under
one of the period’s great teachers of geometry, Michel Chasles, and he had re-
ceived his doctorate upon the submission of a treatise on “The Science of Systems
of Conic Sections”. At the meetings in Christiania, Zeuthen lectured “On a new
Space Coordinate System”, and he referred to works of Chasles and the German
mathematicians, August Ferdinand Mébius and Julius Pliicker. It seems that the
approaching season, the autumn of 1868, became one long continuing period of
work for Sophus Lie, with the frequent and extensive borrowing of books from the
library. In addition to Chasles, Mobius and Pliicker, he discovered the Frenchman,
Poncelet, the Englishman, Hamilton, and the Italian, Cremona, as well as others
who had made important contributions to algebraic and analytic geometry.

In the course of that fall, he ploughed through many volumes of the lead-
ing mathematical journals from Paris and Berlin, and in Realistforeningen (The
Science Students Association) he gave several lectures during the spring of 1869,
about what he called his “Theory of the Imaginaries”, about how information on
real geometric objects could be transferred to his “imaginary objects” - that is,
how to move properties back and forth between the one real material sphere and
the corresponding imaginary one. For example, he asked, in what ways do the
properties of a circle explain the properties of a hyperboloid? Sophus Lie now
managed to illustrate what mathematics called imaginary entities. He transcended
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the boundaries of reality that limited conceptions to a space extending in only
three dimensions. He operated in a four-dimensional space.

Sophus Lie wrote a paper on his discovery. The paper was four pages long and
published at his personal expense. At the request of Professor Ole Jacob Broch, the
work was translated into German and published with money that Lie borrowed
from his friend, Ernst Motzfeldt. The work was published the same autumn under
the title “Reprisentation der Imaginiren der Plangeometrie” in Crelle’s Journal in
Berlin. A somewhat expanded version was published in the Proceedings of the
Christiania Academy of Sciences. On this basis he applied to the Collegium for a
travel grant, and on this occasion the Collegium said yes to Sophus Lie. He received
his travel grant.

Setting course for Berlin, he left Christiania in September 1869. He was away for
alittle more than a year. In the course of this period he established an acquaintance
with several influential mathematicians and he came to have great faith in his own
powers and abilities. His meeting in Berlin with the twenty-year-old Felix Klein
was particularly important. Klein had been a student of Pliicker, and was the
publisher of the master’s final work, a work that Lie had read in Christiania and
had been inspired by. A close friendship grew between Lie and Klein and they had
a common approach to geometric problem-solving, something that would become
highly significant for them both. Apart from this, Sophus Lie met the prominent
mathematicians, Leopold Kronecker and Karl Weierstrass in Berlin, and in the
midst of lectures by Professor Ernst E. Kummer, Lie created quite an impression
by going up to the blackboard and presenting complete solutions to problems the
professor was working on.

At the new year, 1870, Lie travelled to Paris via Gottingen where he visited
Alfred Clebsch, one of the great specialists in the relationship between algebra
and geometry, between Abelian integrals and algebraic curve theory. In Paris, Lie
made contact with prominent mathematicians, particularly Gaston Darboux and
Camille Jordan, and a few months later Klein also joined him in Paris, staying at
the same hotel. A stream of new mathematical ideas seem to have come into the
light of day in this inspiring ambiance.

But then war broke out between France and Germany in July, and the German
Klein had quickly to return to Berlin. Whereupon Lie, who now found it less
useful to remain in Paris, wanted very much to visit the Italian, Luigi Cremona,
and he planned to journey on foot from Paris to Milan. He had not got beyond
Fountainbleau however, before he was stopped, suspected of being a German spy,
and imprisoned. It was said that Lie talked aloud to himself as he walked, and
everyone could hear that he was not French. Other versions maintained that Lie,
on top of everything, used to sketch the landscape in his notebook, and he was said
to have been sitting and drawing French defense works when he was apprehended
by the police. Moreover, the mathematical symbols in his notebook were taken to be
secret cypher script and suspicious codes. Lie protested his innocence, showed his
Norwegian passport, explained that he was a mathematician, and tried to explain
his mathematical symbols and expressions as well and as simply as he could - all
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to no avail. When Lie asked one of his guards what they did with prisoners, he was
said to have replied, “We usually shoot them at six in the morning.”

Lie sat in prison for a month, and when the item - “Norwegian Scientist Jailed
as German Spy” - appeared in Norwegian newspapers, it made his name widely
known in Norway.

Later he himself recounted that his stay in Fountainbleau gave him the best
possible peace in which to work out an idea that had occurred to him in Paris,
an idea that a year later became the subject of his doctoral dissertation. Working
in four-space, he had already established a relationship between such dissimilar
geometric objects as straight lines and spheres, and now he was in a position to
demonstrate the relationship. Apart from this, he recalled, there were many dark
prison hours spent reading novels by Sir Walter Scott, in a French translation.

Lie was released from prison when his mathematical friend Darboux came from
Paris with a letter from the Ministry of the Interior, the powerful Gambetta. Once
released, Lie took the train, the quickest means of transport, through Switzerland
to Italy. On the way home again he met Klein in Berlin, and the two of them agreed
to publish a joint work in the Berlin Academy’s Monatsberichte.

When Sophus Lie returned to Christiania before Christmas of 1870 he was known,
and his name was “on everybody’s lips”, as the man of science who had resided in a
French prison, mistaken for a German spy. And Lie himself willingly recounted his
experiences. From this time on in public opinion there was always some anecdote
associated with Sophus Lie. And this spurious “fame”, together with stories of
the fabled hiker and the mistaken spy, caused him later to become more cautious
in talking about himself, about things that in the popular consciousness might
denigrate his reputation as a mathematician.

One of those that Lie met for the first time during this period was Elling Holst.
Holst quickly became Lie’s pupil, and later, a university teacher as well. Holst would
also come to write several articles about Sophus Lie. About their first meeting, Holst
wrote: “Right from the first moment he made a deep impression on me. Tall, erect
and slim, and of quite an athletic build, blonde, with an open, friendly face: obliging
and courteous, but on closer inspection, expressing quite a manly determination
of will, warm and engaging, which manifested itself in his scientific enthusiasm or
his personal sympathy.”

Now, in January 1871, as a visible result of his “imaginary theory”, Lie became
a research fellow in mathematics. It was said that his teaching and lecturing “were
uncommonly animated and provoking”, that he had few or no notes with him, and
that the lectures consequently, according to Holst, became “a series of inspiring im-
provisations, filled with the brilliant ingenuity of the moment. He had a masterful
understanding of how to present a great, ground-breaking idea.”

It was a busy time. From New Year’s 1871, Lie was also teaching at Nissen’s
School; he was chairman of Realistforeningen, the Science Students Association,
and was more active in the Student Society as well, being rather frequently present
in “The Green Room”. The social atmosphere and the quality of discussion in
the whole milieu had now changed character, becoming more radical and free,
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and the honour for this was largely ascribed to the Norwegian poet, Bjgrnstjerne
Bjernson, who for a short time had been leader of the Student Society. Apart from
his social activity, Lie was now writing his doctorate, and defending it (in June
1871), with the thesis “Over en Classe geometriske Transformationer” {Concerning
a Class of Geometric Transformations). Here he presented his latest insights, and
for his listeners it was a totally unknown reasoning expressed in a radically new
language. But since a doctoral defense was a rarity, many had gathered to listen.
The experience was difficult for his audience; and worse for the three professors,
C.A.Bjerknes, C.M. Gullberg, and E.B.Miinster, who were appointed to evaluate
the content of Lie’s work. The latter two did not make any contribution to Lie’s
subject matter; Miinster sat in total silence, and Bjerknes’ classical mathematics
was far from the modernity of Lie’s. Nonetheless, Lie was created a doctor with
distinction. Elling Holst commented on this event: “Not one mother’s son had
understood a single word of it!”

Sophus Lie’s doctoral work resonated out in Europe. Darboux, a trend-setting
mathematician in Paris, characterised the work as “one of the most handsome
discoveries in modern geometry.” As conditions in Norway were not the best for
Lie’s scientific work, he submitted an application when a professorship became
vacant at the University of Lund during the autumn of 1871. It was maintained in
radical circles that this would be a defeat if now the country’s great mathematical
talent had to leave the fatherland and move to Sweden. This was protested from
many circles, not least, “The Green Room” and the Science Students Association.
Thus, in the new year, 1872, a proposal was put before Parliament to establish an
extraordinary professorship for Sophus Lie. Testaments concerning Lie’s work had
been solicited from European mathematicians, and several Members of Parliament
reminded their audience that the nation of Norway must not now make the same
mistake that, in its time, had been committed against Niels Henrik Abel, the coun-
try’s earlier mathematical genius, who never received a permanent appointment
in his fatherland.

When the matter was to come before Parliament, Sophus Lie wanted very much
to be in the parliamentary gallery to hear the debate. But at the very moment that
the matter was being dealt with from the rostrum, he was said to have been pushing
and shoving his way forward, to the detriment of others, and had quite certainly
been grabbed by the neck and tossed out by one of the constables. But down on
the floor of the parliament things went well. Following a rather intense exchange
of words, where the fledgling political “right” and “left” opposed one another,
Parliament voted by 85 to 16 to award an annual salary of 800 speciedaler 5. Sophus
Lie had become a professor, barely thirty years of age.

The same autumn he had the opportunity to travel to Germany again. In Erlan-
gen he met his friend Felix Klein, who was now in the process of working out what
would later be his so famous Erlangen Programme, a milestone in the develop-

5 When the speciedaler was replaced by the crown (krone) in 1874 it had the value of four
kroner.
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ment of geometry. The two friends conducted intense mathematical discussions,
and this exchange of ideas in relation to the Erlangen Programme would later
come to create a deep split between them.

Following this trip and his safe return to Christiania, Sophus became engaged
to the eighteen year-old Anna Sophie Birch. How the two young people met for the
first time is not known for sure, but it probably occurred at the Motzfeldt family
home. Indeed, Anna Sophie Birch was Ernst Motzfeldt’s cousin. In any case, the
proposal itself was conducted with the utmost care. In the form of a letter Lie
formulated his proposal, and he received her assent, also in writing, on Christmas
Eve 1872. A short time later, he told her that his friends had long since lost all
hope of him ever becoming engaged to marry, and he confessed that for many
years he had “never had any Sense of young Ladies”. Of course, as an eighteen- or
twenty-year-old he had been “as youthful and lusty a Man as any”, but since then,
as it were, he had lost all interest in “the Social Life of Balls and Divertissements”,
and he continued, “Thanks to You, my dearest Friend, all this has changed. And
it is my constant Hope that You shall see there, in my strong nature, that a not
inconsiderable Fund of youthful Desire, of youthful Power has lodged itself. Dear
Anna, You get to take care of me, and correct me when You think I am beginning
to become old and boring, and so You see, it will work out.”

Anna Sophie Birch came from Riser where her father had been a customs offi-
cer. On her mother’s side she was related to Niels Henrik Abel. Her mother’s pater-
nal grandfather was actually Abel’s mother’s father, the merchant and shipowner,
Saxild Simonsen of Riser. But when she was only three years old, Anna Sophie Birch
had lost her mother, and a few years before she now became engaged, her father
had been removed and awarded a pension due to mental illness. There rapidly
developed an extensive exchange of letters between Anna and Sophus, and this
persisted through the years during periods when he was away from home - trav-
elling abroad or hiking in the alpine regions. A propos of this, a short time after
their betrothal, he commented upon his passion for long hiking tours. He wrote:
“People think I have strange Taste: but it strengthens the Muscles and Nerves, and
in addition I feel so well roaming through the Country like a Vagabond. On those
occasions I tend always to be deep in my own Thoughts and building Castles in
the Air for the Future”

There are various accounts that indicate Sophus Lie did look like a vagabond,
and worse. According to rumour, he often walked in white linen garments, and so
as not to dirty them he rolled his trouser legs up to his thighs, and his shirtsleeves
to his shoulders. But nevertheless his clothes were frequently dirty and tattered.
It is said that on one hiking tour in Trondheim’s Trendelag County, he was even
taken for a dangerous criminal. There had been a murder in the vicinity, and when
Sophus Lie was observed crossing the landscape at a rapid pace, he was taken
for the murderer. The police sergeant was summoned with all haste. He jumped
quickly into his cariole and drove off as fast as he could after this terrible fiend.
But the story ends with the sergeant never managing to catch up to the speedy
wanderer.



Tracking Him Down: A Torrent of Stories 17

Much of the exchange of letters between Anna and Sophus has been preserved,
and it obviously gives many insights about their life together. In August 1874, they
married. They had two daughters and a son, the first daughter was born in 1877,
and their last child, in 1884.

In its external features, the life of Sophus Lie can now be viewed as falling roughly
into three parts; first, his period as professor in Christiania, marked by hard work
without a particularly exciting milieu around him, up to the spring of 1886; the
second, his time as professor in Leipzig as a Jeading mathematician with enormous
production, students and eager collaborators, until the autumn of 1898; and third,
his last, very short year in Norway, his fatal illness and world fame - a year which
ended with his death in February 1899.

The first period, as professor in Christiania, or Kristiania, as it was now commonly
written (with the shift from Danish to Norwegian orthography), was also a period
when scientific circles were fighting over new ideas and power positions. There
was talk of “the modern breakthrough”in literature and the cultural life; there was
a growing realism and the will to submit “problems to debate” that would result in
“the emancipation of the individual and the liberation of thought.” In Norway these
trends led to a golden age of literature with writers such as Bjernson, Ibsen, Kiel-
land, Jonas Lie and many more.( There were, by the way, many who wrongly thought
that Sophus Lie and Jonas Lie ® were related.) The new ways of thinking also found
a trenchant organ in Nyt norsk Tidsskrift (The New Norwegian Journal) and later
in Nyt Tidsskrift (New Journal). At the centre of the editorial board stood Ernst
Sars and Olaf Skavlan, both members of “The Green Room”, and both, following
tough struggles,appointed extraordinary professors by Parliament. Sophus Lie was
the first to be appointed by Parliament in this way, but “Parliamentary Professor”
gradually became a term of ridicule in conservative circles, as such appointments
were seen as the popularly elected Parliament taking over a jurisdiction tradition-
ally exercised by Government. A politicisation spread among large sections of the
population, the powers of liberalism were on the march; new times were emerging.
Sophus Lie very definitely stood on the anti-Swedish7 and radical wing in the acute
political debates that raged.

A great change was also taking place in people’s everyday life. There was also
a total overhaul of the country’s currency and its system of weights and measures.
In 1875 the speciedaler or daler was replaced with the krone and gre, and meter,
kilo, and litre, with all their decimals, became new unaccustomed words replacing
the well-known concepts like foot, alen (0.627m.), and fathom, barrel, cask, jug, pot,
Bismer pound (12 English pounds), mark (234 grams), and lodd (15.57 grams), etc.

6 Jonas Lie (1833-1908) was one of Norway’s “Golden Age” writers. Among other things,
he wrote about the far north, life at sea, and the struggle for survival in the new, urban
industrial way of life.

7 Between Nov. 4,1814, and June 7,1905, there existed a political union between Sweden and
Norway in which Norway was under the suzerainty of Sweden and its head of state, the
king.
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In the natural sciences, Darwinism and positivism were on the agenda, and the
conflicts between old and new views were in the process of bursting the learned
world asunder. Sophus Lie took part in this situation by establishing a new period-
ical, Archiv for Mathematik og Naturvidenskab (Archive for Mathematics and the
Natural Sciences), in obvious opposition to the already well-established journal of
the natural sciences, Nyt Magazin for Naturvidenskaberne. Sophus Lie was on the
editorial board of this periodical until the end of his days, and he published many
articles in Archiv for Mathematik og Naturvidenskab, often first drafts of what, in
later versions, would appear in better known foreign publications.

Lie’s work, fundamentally new in form and content, initiated a conceptual work
that was path-breaking. Beginning with a geometric study of differential equations,
Lie developed a symmetry concept of such differential equations. This concept was
capable of determining when and how they were capable of solution. Concepts
that emerged from this work were transformations and groups of transformations,
infinitesimal transformations, and continuous groups. Today, Lie Groups and Lie
Algebra are indispensable tools in mathematical research and in studies of the
more intricate structures of nature.

During the period that he was Parliamentary Professor in Christiania, between
1872 and 1886, Sophus Lie travelled abroad twice. In the autumn of 1874 he was in
Paris (on his honeymoon tour), and he met his friend Felix Klein in Diisseldorf,
together with another prominent German mathematician, Adolph Mayer, who was
arich and prominent man at the University of Leipzig. During the autumn of 1882,
Lie spend two months in Paris, and French mathematicians like Henri Poincaré,
Emile Picard and Georges Halphén were able to acquaint themselves with Lie’s
theories and his work, particularly his integration methods of differential equa-
tions. Lie also wove himself personal contacts with these French mathematicians
- his fame grew and almost no foreign mathematician was followed with greater
attention in Paris than Sophus Lie.

Already by 1876, as one of twelve foreign members, Lie had been made honorary
member of the Mathematical Society in London, which had been the scientific
home ground of Issac Newton. He was a corresponding member of the academy
of sciences in Gottingen, and the academy of sciences in Christiania, but it was
still, to use Lie’s own words “lonesome”, “frightfully lonesome here in Christiania
where there are no human beings who understand my work and interests.” He was
restless and impatient - some called it nervousness - in any case it was due to an
expressed conviction that he would “accomplish ten times as much” if his work
and ideas were known to a still greater extent, were used and understood in the
correct manner: “I am certain, absolutely certain, that in my case these theories
will be recognized as fundamental at some point in the future.”

Klein and Mayer in Germany tried to accommodate Lie. In the autumn of 1884
they sent one of their promising mathematicians, Friedrich Engel, to Christiania
to help, and to assist Lie with the working out and writing up of the new ideas and
theories. The plan was to work out a fundamental work, a systematic theoretical
account, and to this end, they began “mit voller Musik” [with full music] as Lie
expressed it. They sat down together twice a day. Lie ran through his way of
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thinking, orally, for each of the chapters and he supplied Engel with what Engel
later characterized as “a short sketch, that is to say, a skeleton that I was to supply
with flesh and blood”. Engel stayed in Christiania for nine months and about those
days at Lie’s home he later wrote: “I consider them to have been the happiest times
of my whole life.”

This comprehensive work that they initiated would eventually result in the
three-volume Theorie der Transformationsgruppen, Lie’s major work - in all, 2000
pages long - published in the years 1888, 1890 and 1893.

Then, in 1886, an offer came for a professorship in a rich and pulsating centre, a
milieu of science and scholarship. He moved with his wife and children to Leipzig,
and remained in that city for twelve years.

In the course of the annual festive dinner for all the new professors, Lie imme-
diately drew attention. When, in a state of ardour and cordiality during his welcome
toast, the rector of the university came to say that he could well understand that
Lie wanted to be away from Norway where the peasant group among the Members
of Parliament had treated the noble King Oscar so abominably, Lie then stood up,
protested vociferously, and left the hall, to the consternation of all.

The Lie family were otherwise well-received in all circles in Leipzig, and
Mrs. Anna and the children came to enjoy themselves so well, at school and among
friends, that in the end it was almost difficult to return to Norway. Lie tried to
give the children everything that would serve their growth and development; they
should be healthy in both body and soul. Every Sunday the family had to go out
on a long expedition on foot. In the wintertime they would go skating, and at the
end of the 1880s he had skis sent from Norway. Skiing® was something completely
new to Leipzig, and when they went skiing in the parks, people pointed at them
and shouted, “Seht da sind Eskimos!” [“Look at the Eskimos!”] The children were
anything but happy to be called Eskimos, but nonetheless they remembered their
father as always considerate and touching in relation to them and their mother.
After dinner he always had a coffee hour with his wife, and this the children were
not allowed to disturb. He would then drink a cup of coffee and Anna would dip a
sugar lump in it.

For the first while after Sophus Lie settled down in Leipzig, the number of mathe-
matical students at the university fell drastically. The reason was that in previous
years there had been an unusually high number studying mathematics — such that
the demand in the German market for science teachers in schools and general
teaching was well on the way to being met. At the outset, Lie was hurt by the fact
that his lectures on common mathematical questions attracted smaller audiences
than expected, but the special lectures in which he dealt with his own theories went
better, and here he soon had an extremely gifted student in Georg Scheffers, who

8 Snorre’s sagas mention transport by means of cross-country skis almost a millennium
ago in the Nordic regions. Skis have long been part of winter transport in Scandinavia,
but modern ski touring only became a popular sport, and particularly across other parts
of Europe, toward the end of the nineteenth century.



20 The Measure of a Life

later assisted Lie in the preparation for publication of three volumes of lectures. As
well, from all over Europe and North America promising young students came to
sitin front of Lie’s lectern. Sophus Lie was now a central character in international
mathematics.

But the teaching and guiding of students gradually took more time than he
liked, and he became tired of always having to be at the disposal of examination
candidates, especially since they were not always of an equal competence. Nor
did his personal plans for the stay on “the Leipzig plains” develop quite as he
might have hoped. He had problems speaking good German, and the German
university system had its partisan divisions and personal rivalries that he was not
immediately able to cope with; so too, were the forms of social comportment and
etiquette new to him and different from the Norwegian milieu. He began to miss
friends in Christiania, and above all, he missed Norwegian nature. From abroad,
his homeland’s natural landscape seemed to him to be doubly radiant.

In one of his memoirs, the writer Theodor Caspari tells of a mountain journey
he made with Sophus Lie in Norway at this time. It was so late in the autumn
that those touring on foot had left the mountains, and the haymaking had been
finished at the alpine camps. (These “dairy” encampments in the high altitude
summer pastures were, and are known as sceters.) On that occasion the “message
stick”® had gone its rounds, inviting all the seter folk to the autumn dance at
Sikkilsdalgard, where forty or fifty hay-cutters from all the surrounding seters
stood against the walls or sat on the edge of beds in the farm’s large living rooms.
The fiddler seized his fiddle and began to play his music for the customary roundel
dances, but the atmosphere was grudging and sluggish. And thus, after about
half an hour, when there were still only one or two couples on the dance floor,
Sophus Lie sprang to his feet. “No,” he said, “this won’t do, Caspari! Come along
now, and we’ll show these country folk how it should be danced!” Whereupon he
grabbed the nearest sceter girl and began to dance as best he could. Caspari did
not like the idea of playing the leader, he admitted, but he felt nevertheless that
he had to follow Lie’s example, even though he knew that this inertia was indeed
conventional good form, and was normal at the beginning of such dance parties,
and in consequence of this, it was useless to try to force the tempo. It went as
Caspari expected - there was much grinning and whispering along the walls and
edges of the beds, without anyone following the example of these funny tramps
from the city. Then Lie, who by this time was well known both as professor and
mountain hiker, suddenly stopped short and rushed over to the entrance way where
he met the farm’s proprietor, Sjur Sande, who was almost an institution for the first
generation of wayfarers in the Jotunheimen Mountains. Lie burst out, “There’s
nothin’ more t'do, Sjur! I'm stumped, and so I'm going to bed. There’s going to be
no dance here at Sikkilsdalgérd tonight!” The stalwart old Sjur was said to have
had facial ticks, and with almost a hiccup of laughter, he replied, “You, Professor,

9 The budstikk was traditionally sent around from man to man, and farm to farm, to
summon people for military, political or social gatherings. The custom continued to the
end of the 1800s.
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better come back in twelve hours, and then we’ll talk about it!” And at eight or nine
the next morning when Lie and Caspari stuck their heads into the dance hall, the
walls were shaking with the rhythmic beat of the dancers’ footsteps, as boys and
girls threw themselves back and forth across the floor.

Apart from this, Lie seems to have been an avid dancer. In Leipzig he danced for
the sake of exercise, and he gladdened the heart of many a professorial wife with
his social skills at parties. But the problems of cooperating with colleagues began
to emerge, and these would prove to be difficult to surmount. Much of the source
of conflict seems to have been due, on one hand, to Lie’s colossal will to work away
at, and strive for insights into fields, whose vast scope no others could see; and on
the other hand, to the anxiety of being misunderstood and misused. The disagree-
ments made him sleepless and depressed, and the experiences had a dissolving
effect on his ego. Taciturn and apathetic, he was admitted to a psychiatric clinic
near Hanover in November 1889. Although Lie made few allusions to his “nervous
breakdown”, he did report that he had been “seized by a boundless despair”.

He was a patient at this psychiatric clinic for over seven months, where he
was treated with opium and other medicines to allow him to sleep. However, he
himself maintained that in the end it was through hiking tours that he quite literally
walked the illness out of his system. Be that as it may, when he returned home, he
was very insecure about the future and his own health. But he took up his work
with mathematics again, and at New Year 1891, he resumed his lecturing. Later on
in life, he would never speak about the reasons for his depression. In the autumn
of 1891 he wrote to Elling Holst: “Things are going badly as before. Of course I
am sleeping and have absolutely no bodily inconveniences but my spirit has been
broken. Pessimism and dark despair reign over my soul.”

In the autumn of 1892 the depression seems to have released its grip for the first
time. Lie was then able to take delight over the interest that French mathematicians
were taking in his work. He had become a corresponding member of The Academy
of the Sciences of France, and with full honours he was twice invited to Paris. In
Paris, they frequently gathered - when not engaged in more august meetings and
lectures — at Café de la Source on Boulevard St. Michel, and it was there that Lie
often covered the marble-topped table with symbol after symbol to illustrate the
development of his ideas.

Lie was a central figure in the work of making contacts and connections be-
tween the German and French scientific milieus. But in Leipzig, and around Ger-
many, his colleagues and friends felt that a great change had occurred in Lie’s
attitude and behaviour since his illness. It was said that Lie had become suspicious
and almost paranoid in his accusations and allegations that others were furnishing
themselves with - and stealing - his ideas; then publishing them as their own. The
boundary lines between his ideas being used (and credited to him), and their being
stolen, (or used without attribution), then, as today, were not always straightfor-
ward.

Lie’s stay in Germany became more difficult after this; mistrust and problems
of collaboration seeped over everything. The worst was the break with Felix Klein.
Indeed, Lie’s posthumous reputation also came to suffer when, in his memorial to
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his former friend, Klein characterized him in terms that followed the customary
romantic wedding of “genius to madness”.

But Lie continued his mathematical work, and it was published, disseminated,
and appreciated to an increasing degree. He received prizes, and he became a
member of the scientific academies of a series of countries. There was no doubt in
Norway about Lie’s international stature, and throughout the 1890s his discomfort
at living abroad also became known and discussed in his homeland. Many Norwe-
gians felt that it was high time that the country’s great son be brought back into
their midst, and Lie himself expressed the desire to work in the land of his birth.
In principle he was only on a leave of absence from his professorship in Kristia-
nia, and he had only to come home whenever he liked. But obligations regarding
work, students and family in Leipzig held him back. It was, moreover, an economic
question; in Germany he earned substantially more than what could accrue to him
from the position in Norway.

Therefore, both personal and national political motives lay behind the large-
scale action that now began to mobilise support for getting Norway’s most fa-
mous man of science back home. Lie’s discontent there “on the Leipzig plains”
was brought to light by Fridtjof Nansen, whereupon Elling Holst and Bjgrnstjerne
Bjernson,among others, worked effectively on the campaign to repatriate Lie. Their
work was so extremely effective that as early as the summer of 1894, Parliament
undertook to change the title of Lie’s position to “Professor of Transformation
Group Theory”, and offer him a salary of 10,000 kroner - almost double that of an
ordinary professor at that time.

But despite all the goodwill and the unanimity of desire to get Lie to Norway, it
would be almost four years before he returned on a permanent basis. The fact that
his return home was postponed for so long created certain problems in relation
to friends and colleagues in Kristiania. As often as possible, and for as long as
it was possible, he meanwhile spent holiday time in Norway, and as a rule he
had his family with him. And in addition to this, he participated, to the best of his
ability,in ongoing debatés in Norwegian society. He wrote newspaper articles about
mathematical instruction in the Norwegian school system; he engaged himself in
university matters; and he participated in the preparations for celebrating the
one-hundredth anniversary of the birth of Niels Henrik Abel.

In September, 1898, Sophus Lie finally returned to Norway for good. Everyone
could see that he was ill. He suffered from pernicious ansmia, a disorder of the
blood that was incurable at the time. Normally this illness attacks hard and with
brutal force, but it can also lie dormant, and perhaps a creeping aneemia had been
corroding his powers over a number of years. Over the course of the autumn Lie’s
condition rapidly deteriorated. He only managed to get through his lectures with
great effort - and at the last, from his sickbed. Then, on the 18" of February 1899,
he died in his sleep.

Laudatory words from the Prime Minister, professors and foreign experts ex-
panded and embellished the loss to the nation and to science. Sophus Lie passed
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away before the nation could properly celebrate and demonstrate that he was one
of their great men. He died before he could gather Norwegian mathematicians
around his ideas such that they might follow in his tracks - and he took with him
to the grave a corpus of ideas and knowledge that only he possessed.

Nevertheless, he had provided an ideological foundation that, to a great degree,
came to mark the development of modern mathematics and mathematical model-
building.

Lie’s method of solving differential equations was important for the calcula-
tions behind Einstein’s Theory of General Relativity. Lie Theory is also an indis-
pensable tool in the fundamental formulation of our laws of nature and in the
understanding of the innermost structures of the atom.

The great French mathematician, Elie Cartan, wrote in 1948: “The culturally
interested public are familiar with the great writers of novels, the great dramatists
and the great musicians of Norway; but science also owes a debt to this nation,
in particular for two extremely great mathematicians: the first, Niels Henrik Abel,
born in 1802 and died at the age of twenty-six, has bequeathed us a body of work
of an admirable depth; the second is Sophus Lie”



PART II

Family Background and Upbringing

The old vicarage at Eid where Sophus Lie was born in 1842



The Family Tree

On the paternal side, Sophus Lie’s family tree stems from a certain Peder Lauridtzen
of Stremse in what is today the city of Drammen, west of Oslo. The sixty year-old
Peder Lauridtzen is described in the census for 1665 as a beach dweller; in other
words, he was far from being a member of the merchant bourgeoisie, and one
might surmise, was a type of crofter who fished the fjord with a small boat.

His two sons, aged fourteen and sixteen are also mentioned in the census.
The older of the two, Lars Pedersen, appears again, about thirty years later, in the
church records of Bragernes/Drammen, described as a tailor by occupation and a
horse handler on the Lie Farm at Assiden in the Drammen area. This association
with the Lie Farm gradually led to the adoption of the Lie name. In several of
the tax rolls for Bragernes, Lars Pedersen Lie is entered as capitaine des armes,
that is, the highest grade of non-commissioned officer. He lived at @vre Sund,
that much-frequented ferrying place on the Drammen River, where the wagon
road from Kongsberg reached Bragernes. His second marriage, to a certain Marthe
Christensdatter, produced three daughters and two sons.

When Lars Pedersen Lie died in 1738 his youngest son, Andreas, was seventeen
years old, and this same Andreas Lie was to climb high on the social ladder -
rising from modest circumstances, and without even a degree in law, he worked
his way up into the civil servant class, and became a bailiff - first for eleven years
in the County of Agder, at Rabyggelaget, and later for six years in the township of
Rakkestad. On the family tree, Bailiff Andreas Lie figures as the great grandfather
of Sophus Lie.

Andreas Lie no doubt owed his rise in social status both to talent and to the
dint of hard work, but perhaps as well, to some degree, to the fact that in 1754 he
married Sidsel Maria Leerberg. She was the daughter of an innkeeper and mer-
chantin Christiania, Mads Jensen Leerberg and his wife, Sidsel Margrethe Petersen,
who in turn was the daughter of a bailiff in the Ringerike District. When this mer-
chant/innkeeper, Mads Leerberg, died two years after his daughter’s marriage, it
seems that Andreas Lie took over his father-in-law’s business activities. In addi-
tion to this, Andreas Lie got practical juridical experience by being in service both
to the bailiff and the prefect in the county of Oppland. With his appointment to
the post of bailiff in Rabyggelaget in 1765, Andreas Lie’s “Experience and Capa-
bility” was given emphasis, and his certificate spoke of his “Fidelity, Diligence and
other Qualities”.
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Bailiff Andreas Lie and his wife had one daughter and two sons,and the younger
son, Lars Lie, who was born in 1770, was to become Sophus Lie’s grandfather.

When Lars Lie was twelve years of age, he lost his father, and presumably his
mother had passed away even earlier. In any case, it was said that Lars Lie was or-
phaned at an early age,and he consequently went to sea. However, on one of his first
sea voyages he fell from the top mast and lost the sight of one eye. He thereupon
left the sea and went into service in the establishment of a juridical public servant
in the southern part of Akershus Diocese'. At some point in the 1790s he took the
public service examination in jurisprudence and obtained the mark of “suitable”.
He now went into service as a solicitor’s clerk for a magistrate in Ringerike, north
of Christiania, and later worked for Stipendiary Magistrate Heyerdah! in Hgland.
For a period while he was in Ringerike he served as acting magistrate, and here he
met his wife. Lars Lie married Caspara Fredrikke Gill in 1798, and she gave birth to
eleven children, seven of whom reached maturity and one of them subsequently
became the father of Sophus Lie ~ and the “Gillian” physical and mental inheri-
tance was often mentioned by later members of the family, and was said to have
stamped many of the descendants for several generations.

Caspara Fredrikke Gill was the daughter of the vicar of Hgland Parish, “the
mighty” Jonas Gill, as he was frequently called. Jonas Gill was said to be extremely
strong and robust, with a powerful physique. He was an attractive man, certainly of
a rather vehement temperament, but nonetheless hearty and forthright of thought
and manner. He was a fifth-generation descendant of a certain Christen from
Jutland in Denmark who had been in service to the administrative head of the
Kristiansand Bishopric in southern Norway and his descendants bought the Gill
Farm. Here at the Gill Farm near Kristiansand, Jonas Gill was born in 1738. He
was enrolled in the city’s Cathedral School, took his examen artium, and later
the public service exam in theology. At the age of twenty-seven he journeyed to
Greenland as a missionary “where he worked with great Conscientiousness for
7 Years.” After this he spent a year in Copenhagen in search of a posting, and in
November, 1773, he was appointed parish vicar of Nes in Hallingdal, on the eastern
side of the Hardangervidda plateau, between Bergen and Christiania. As soon as
he received this posting, he set off on his homeward journey. Then, when, shortly
before Christmas, upon disembarking from his ship’s passage to Lillesand, up the
coast from Kristiansand, he immediately began the journey on foot, homewards
towards the Gill farm. However he was tired, and when he was passing the vicarage
at Tvedt he decided to ask his fellow cleric if he might borrow a horse. As it turned
out, however, the vicar’s wife was home alone with her three daughters. She invited
the newly appointed and handsome vicar to come in. And while the daughters
milled around and waited expectantly, the vicar’s wife was said to have asked Gill if
he did not need a housekeeper now that he had been appointed to a calling. Three
months later, Jonas Gill married one of the vicar’s daughters, Rebekka Dorthea
Pettersen, before journeying on to Nes in Hallingdal. Nine years later the priest and

1° In the 1700s and 1800s, Akershus Diocese and Akershus County surrounded Christiania
and extended mainly into areas north, east and southeast of the city.
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his wife moved to Hpland, a parish east of Christiania near the Swedish border,and
here, for more than twenty years, Jonas Gill presided with great authority over his
parish. By force of will he seems to have imposed order and obedience all around
him, be it in the parish, the home or the vicarage. Some considered him stiff-necked
and obstinate. According to hearsay, he usually had many legal proceedings on the
g0, claiming that many things were missing from the vicarage when he took it over.
It is quite certain as well that his wife frequently intervened when Gill became
too heated and vehement with one or other of their fourteen children. There is
documentary evidence about how Vicar Gill acted when, one day in 1804, he found
out that “a Rabble” of Hans Nielsen Hauge’s followers™ were holding a meeting
in his parish. Gill himself marched in and interrupted the speaker who, according
to the vicar, had stood there “with darting Eyes and hypocritical Gestures and a
smug and self-important Voice”. The powerful Gill threw the speaker out the door,
and drove the gathering out into the waiting arms of an officer, who conducted
them to the sheriff. The next day, four of them, who were known Haugians - and
whom Vicar Gill described as “Hypocrites and Rabble” - were sentenced and sent
to prison in Christiania.

Vicar Gill, who died three years after this event, had spent the last six years of
his life as a widower. Twelve of the fourteen Gill children survived into maturity -
eight daughters and four sons, and in turn eleven of these twelve each had flocks of
children. The four sons all became officers, and the daughters were all well-married
- and indeed, in 1798 one of them married Lars Lie, who then had a position with
the magistrate at Hpland.

Lars Lie was a temporarily appointed stipendiary magistrate when he and his
wife, Caspara Fredrikke Gill, left Hgland for Copenhagen in 1804, probably so that
he could obtain a more remunerative position. By then, the couple had three sons to
care for,but they took only the eldest son John with them to Copenhagen. The other
two boys were left with relatives and “brave Peasants” in Heland. The younger of
the two left in Hgland was christened Johan Herman. This Johan Herman, usually
simply called Johan, would in time become a priest and as well, the father of
Sophus Lie. Johan’s big brother, John, later became an unusual personality and
much talked about doctor in Christiania. He was doctor to the famous writer,
Henrik Wergeland during the final year of the poet’s life, and since the doctor
himself lived to be eighty-two, Sophus Lie in his time frequently partook of his
father’s brother’s hospitable home on @vre Vollgade in Christiania.

One way or another, whether they were among the “brave Peasants” of Heland
or in regal Copenhagen, Johan and John Lie received a certain upbringing and
schooling. After three meagre and difficult years in Copenhagen, Lars Lie obtained
a magistrate’s position in Stjer- og Verdalen, near Trondheim. In 1808 the family
moved to Levanger, a town north of Trondheim, and bought the Gilstad farm at

" Hans Nielsen Hauge (1771-1824) was an evangelical populist who developed a following
in much of rural Norway. He castigated churchmen in the Lutheran state church for being
lazy and vain. He lauded “the honourable work of the hands” on the land and advocated
peasant engagement in trade and commerce. His ideas affected Norwegian Lutherism
even after his death.
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Skogn. The magistrate’s farm at Skogn, with its outlook over the settlement and
the fjord proved to be a good home in which to grow up. Both Sophus Lie’s father,
Johan, and his father’s brother, John, later told about their rich years of childhood
and their considerable social intercourse with those neighbours and families who
constituted “the cream of society” in the district. Magistrate Lie gradually came to
have seven children; in addition, Mrs. Lie gave birth to four who died young. Apart
from this, it was said that Mrs. Caspara Gill Lie was a strong, dynamic woman who
ran her large house with great zeal. She was kind and helpful to everyone, and they
said that whenever the poor came to the farm she willingly gave away her husband’s
clothes. Magistrate Lie had a manner that commanded respect, and besides, he was
somewhat stout and stocky. Of his sons, it was certainly Johan, Sophus Lie’s father,
who resembled him the most physically. Magistrate Lie was said to have played the
violin well, and he played as often as he could. This was an activity that his son,
Johan, also took up. In later years, when the family’s musical gifts were discussed,
it was said that these stemmed from Magistrate Lie - however, this was a gift that
Sophus did not seem to have, although his nephew, Sigurd Lie came to achieve
fame as a composer. Magistrate Lie was also an avid marksman and there were
holes all over the farm’s buildings and equipment, from the buckshot and bullets
of his guns.

At the tender age of nine, in 1808, the eldest son, John, was enrolled in the
Trondheim Cathedral School. In 1816, at the age of thirteen, Johan was enrolled in
the same school, and a third brother, Fredrik, was also a disciple (as the pupils were
called) at the cathedral school in Trondheim, Norway’s cathedral city. For a time,
all three of the Lie boys had lodgings at the home of a certain Lieutenant-Colonel
Dons. Mrs. Dons’ sister was married to a Major Stabell, and it so happened that,
beginning in 1820, Johan lived at the home of this Major Stabell for four years. He
fell in love with the youngest daughter of the house, Mette Maren, whom he later
married, and who subsequently became the mother of Sophus Lie.

Johan was sent to Christiania in 1824 to take the examen artium with a letter
of attestation from Rector Boye of the Trondheim Cathedral School that Johan Lie
possessed more than commonly good abilities, that he was an attentive listener
and that his behaviour was, in the best sense, modest and seemly. He subsequently
wrote a good examination and was awarded the overall mark of laud, which he
also received in the preparatory exams - called the secondary examination - a
year later. Thereafter he began to study theology. For a period of three years he
received free lodgings at the University’s main building, Regentsen. As the result
of an economic loss, which was said to have been caused either by a great robbery
or an act of fraud at the magistrate’s farm at Skogn, there were no funds to be
had from home. In order to earn money to support himself, Johan gave private
lessons, and for a time he also had to take care of a seven-year younger brother,
Mads Severin, who was known as “the root puller” due to his physical strength,
and who had come to Christiania to study, but he gave up long before facing any
public service examination, ending his days as a police sergeant in Levanger.

Magistrate Lars Lie died in 1829; in his last years he had lived as a widower with
only his youngest daughter still at home. Born in 1815, this daughter, Edle, moved
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in with John, her eldest brother, following the death of her father. By that time John
was already a practicing doctor in the capital. Edle would later live at the home of
her brother Johan, and here, among other things, she would teach little Sophus. In
her old age, Aunt Edle used to amuse herself saying that she had been the first to
teach Sophus mathematics.

While he was a university student in Christiania, Johan Lie and his violin took
part in the Music Society’s overture concerts before various theatrical productions,
and at the Society’s own concerts in the theatre. In 1829 he did well in the public
service examination in theology, receiving cum laud in both the theoretical and
practical portions, before returning to Trondheim. Here he was employed by the
hour to teach religion in the city’s grammar school; he was also appointed tem-
porary adjunct teacher at the cathedral school. And in order to pay off his debts
as quickly as possible, he had an agreement with the vicar of the Church of Our
Lady to conduct a number of holy services there. In the spring of 1832, having
received good letters of recommendation from his various activities, Johan Lie was
appointed to head the Molde Grammar School. But because the school in Molde ' -
the first of its kind between Bergen and Trondheim - had only just been established
that year, and most of the funds used to establish it had come from subscriptions;
because the school received little support from the state, Lie was appointed only
temporary headmaster and senior teacher. Yet the position was sufficiently remu-
nerative such that he could now marry Mette Maren Stabell. The salary was 500
speciedaler and included free accommodation in the school building. The newly
married couple moved to Molde at the opening of the school term in the autumn
of 1832. Mette Maren Stabell was twenty-five years old. Both her father, Major M.
C. Stabell, and her mother, née Scharffenberg, had proud genealogies to look back
upon. Right back to Councillor Stabell’s time in the 1600s, generations of the Sta-
bell family had belonged to Trondheim society and asserted themselves both in
schooling and in commerce, while the branches of the Scharffenberg family tree
bowed down heavily under the weight of its many gold-braided officers.

Johan Lie seems to have been a particularly brilliant and popular teacher at the
Molde Grammar School. The number of pupils increased sharply under his di-
rection, and the school came to employ three teachers. The teaching was directed
at two types of pupil: “the studious” who had a view to going further with their
schooling, and were taught in Greek and Latin, and “the not-studious”, who were
instructed in English and commercial subjects.

But when Johan Lie applied for a royal appointment as senior teacher and
headmaster in Molde, it emerged that the Department wanted preferably to have a
philologist as headmaster - an attempt by the state to rejuvenate the school system
and make it more accessible to the general population. This rejection resulted in
Johan Lie, for economic reasons, now beginning to apply for an ecclesiastical post-
ing, even though he felt his “greatest calling was to continue as a school teacher”.

12 Molde is a coastal town on the outer Romsdal Fjord, 383 nautical miles northeast of
Bergen, and 213 southwest of Trondheim.
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Nevertheless, it was his merits as a school man that were given weight when, in
1835, he was appointed vicar of Nordfjordeid (locally known simply as Eid). Beyond
this, it was a time when there was a surfeit of theologians. There had been seven
applicants for the post at Eid.

In the course of the almost four years that the couple were in Molde, they had
one son and two daughters. One of the daughters died in infancy. The two children
who reached maturity were consequently Sophus’big brother, Fredrik Gill Lie, who
was to become the father of the composer, Sigurd Lie, and the sister, Mathilde, who
later became a doctor’s wife in Tvedestrand, and for a period had frequent visits
from her little brother, Sophus. Mathilde was also the mother of Johan H. L. Vogt,
professor of mineralogy and geology, and Ragnar Vogt, professor of psychiatry.
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Johan Lie was appointed parish vicar in July 1835, but it seems it was not until May
of the following year the ecclesiastical couple, together with the infant Mathilde
and their three year-old son Fredrik, left Molde and moved to the vicarage at
Nordfjordeid.

Eid was a large parish with rich traditions. After Selja, Nordfjordeid was the
largest community in Nordfjord that had a church, and the Eid posting, or calling, as
it was termed, was one of the largest in the bishopric at the time of the Reformation
- the call at that time had six church parishes. By the time that the Lie family
moved there, the posting had been halved, and in addition to the main church at
Eid, included two subsidiary, annex churches - Starheim out along the fjord, and
Hornindal located in the interior, on the long deep Lake Hornindal. The salary of
the parish priest was 650 speciedaler per annum.

Nordfjordeid was a farming community, with hunting and fishing as important
additional means of livelihood; freight transport along the fjord was also a source of
daily bread. One feature above others that uniquely distinguished the community,
and that was an important element in people’s lives, was the Nordfjordeid drill
grounds, most frequently called simply The Square. The history of this parade
ground went right back to the 1600s, to the decades following King Christian IV and
his son-in-law, Hannibal Sehested, organizing the peasants into a Norwegian parish
army for war against Sweden. Whereas in most communities military exercises
were practiced after Sunday service on the local church grounds, in Nordfjordeid
an actual drill grounds was constructed, and this was one of the first in the country.
The community and the Square gradually became a permanent site for military
training for several battalion-level companies. The Square saw a particularly great
amount of activity after it was decided in 1828 to abolish the training of recruits
on church grounds in the local communities, and that military exercises should
have their own permanent drill grounds. Thus it was that in the summertime,
soldiers and officers streamed into Nordfjordeid from all over the Fjordane and
Sunnmere region. During this period, with parades of brilliant uniforms on foot
and horseback, great “spectacles” were played out in The Square. The local people
and the military got along well together. All the men, both officers and soldiers,
were lodged in private houses in the community. Often people from the same
communities came year after year to stay in the same quarters. The presence of
the military also had economic significance, both for those who rented out rooms,
and for local trade, as well as for the older women who arranged to wash clothes
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for the soldiers. The battalion music was also popular, performed as it was in the
open air, and played all day long to the pleasure not only of haycutters but also of
everyone else in the community.

For the local priest, the proximity of the military meant that not only did he
have a greater audience and congregation for periods of the year, but also frequent
social visits paid to the vicarage by the officers.

The Lie family seems rapidly to have found its feet in the community. With regard to
practical relations around the vicarage and the priest’s ecclesiastical work, one finds
a certain amount of information in the church inspection records, particularly
from W.F.Koren, Dean of Nordfjord, who lived at the vicarage in Selja. In other
words, he would come to Nordfjordeid on annual inspection tours. As early as
September 1836, Dean Koren paid his first official visit to the parish vicar, Johan
Lie. The trustee and assistants of the main church at Eid, together with trustees
and assistants from the subsidiary churches showed up together with the dean.
The parish priest’s official church records and protocols were examined and found
to be “kept up with a clear hand” - and that requests, wishes and complaints from
the various parties had been duly recorded. As well, the vicarage itself was gone
over scrupulously, and it was noted that at the beginning of the vicar’s tenure, a
number of things were missing that the dean considered of such seriousness that
he advised Lie to begin legal proceedings to get his predecessor to pay for “the
requisite Reparations”.

Johan Lie’s predecessor at the vicarage was the Dane, Nikolai Nielsen, who
had been one of the fathers of the Norwegian Constitution at Eidsvoll, and after
fourteen years at Eid, with his large household, had received the far better post at
Borgund in Sunnmere County. But despite the fact that a number of the buildings
at the vicarage were dilapidated and in bad condition, Vicar Lie did not demand
any compensation from his predecessor. To the contrary, it seems that the Lies
gradually began to stake their honour on working up the vicarage, improving it
until it became a model farm. The later history of the Eid community states that
“Neither before nor since had the vicarage been what it was in Lie’s time” And it
was said, the main honour was due to “the strong, tall vicar’s wife who, from early
morning, zealously and powerfully looked after all the farm matters.”

The status of the main church at Eid upon the arrival of Pastor Lie was as
follows: the church was in good conditions, but the Bible was missing, as well as
the wine chalice and Eucharist paten bowl that were both used by the priest on
visits to the sick. This had been pointed out on an earlier inspection tour, and the
church verger, Captain Leganger, had promised to make good what was missing.

The church farm was in good order, although some stones had rolled down out
of the stonewalls, and they ought to be “replaced at the earliest possible moment”.
Other than this, it was the church rituals and customs that the dean watched with
an eagle eye. He noted that Holy Communion had not been neglected, and that
the instruction of the youth had been advanced with a permanent school, and in
addition, by employing eight ambulatory schoolteachers; it was also noted that at
the end of 1835 the school fund was eighteen speciedaler and eighteen shillings. The
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Above:

Eid of Nordfjordeid ca. 1880, seen from
the vicarage. This photo was taken by
parish vicar and founding member of
the Norwegian Parliament, Nikolai
Nielsen, Lie’s predecessor in this

parish posting.

Johan Herman Lie - Sophus’ father,
who was vicar at Eid from 1836 until
1851.
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Top: Sophus’ eldest brother, Fredrik Gill
Lie, head teacher, Kristiansand.

Right: Sophus’ sister, Laura, director of
the Eugenia Foundation of Christiania.
Below: Sophus’ two-years older brother,
John Herman, lieutenant-colonel in
Bergen, together with his wife, Petra
Thaulow Kloumann and their eight
children.
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Left: Cand. Real. Sophus Lie.

Above right: Taken at the home of Sophus’
sister Mathilde and her husband,

Dr. Fredrik Vogt at Tvedestrand, where
Sophus was a frequent guest. The photo is
from 1873 and shows, from the left: Tordis,
Johan (later professor of metallurgy),
Herdis, Eleonora, Mathilde (in the window)
and Ragnar (later professor of psychiatry).

Below: The Lie Family moved to Moss in
1851. Photograph from ca. 1890.
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Photograph of the wedding of Sophus’ sister, Dorothea, when on October 21, 1866, she
married Johan Vogt, who was the brother of her older sister (Mathilde)’s husband Fredrik.
Fredrik and Johan were sons of the magistrate in Moss, David Vogt.

Back row, from the left:

Laura Lie, Mrs. Bredal (née Raven and married to Lawyer Bredal, later magistrate at
Ringsaker), Fredrik Lie with his wife, Amalie (née Nielsen), Johan Vogt (bridegroom, and
ship’s captain by trade) with his Dorothea (called within the family, simply Thea), Fredrik
Vogt, Amanda Lie (née Afzelius, and married to Sophus’ cousin, Johannes), Lawyer Bredal.

Middle row, from the right:
John Lie (Sophus’ father’s brother) with his wife, Fredrikke (née Grenvold), Father Lie,
Maria Magdalena Vogt (née Juul), Mariane Sofie Ross (née Stabell, the sister of Father
Lie’s deceased wife and Sophus’ mother), Mathilde Wessel (née Ross, and daughter of the
aforementioned Mrs. Ross).

Front row, from the left:

Sophus Lie, Magda Vogt, Albertine Vogt (née Bjerkstrom, and mother of Magda), Jorgen
Herman Vogt, Agnes Vogt (née Smith), Mathilde Vogt (Sophus’ sister), Eleonora (daughter of
the latter), and David Vogt (student).
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dean delivered eighteen copies of an ABC book published by the School Teachers
Association in Christiania, to be apportioned out among the children of the poor
who attended the permanent school, as well as among those within the ambit of
the ambulatory schools of the district. In addition, the amount of poor relief funds
was noted, as was the carrying out of the annual smallpox vaccination. According
to the reports, the two ancilliary churches were in good condition, but the church
verger did not feel he should be responsible to supply either a special chair to
the soloist of the choir at Starheim church, a special Bible, nor his collection of
sermons for use at Hornindal.

In addition to these affairs of the church, it emerged that the local populace was
angry at a merchant in the community, a certain Claus Wiese, who dealt in trade
commodities and large fish, both in his shop and warehouse on the shore. What
particularly upset people was the fact that Wiese hired labour from neighbouring
parishes, usually married people with flocks of children, and people feared that
these foreigners, when later there was no work for them, would remain in the
community and become a burden on the funds of the local poor relief. There
was also the complaint that the publican did not remain within the regulations
regarding the sale of spirits. This was a recurring complaint and the dean and
vicar were in agreement that it must now be sent to the civil authorities, such that
the punishment of the law could be “visited upon the guilty”.

With regard to moral conduct in Nordfjordeid, it was reported that inebriation
continued to manifest itself “in a shocking Form”. In response to the general state
of affairs in the parish, a protocol on its condition at the time of arrival of Johan
Lie, was drawn up, and signed by Dean Koren, Parish Vicar Lie, Captain Leganger,
and six assistants who “had help holding the Pen”.

When, nearly two years later, the dean paid another visit to inspect the parish, it
was recorded that all the buildings had been expanded, the churchyard was in order,
the church records and protocols were in perfect order, the Bible was in place, but
the chalice and the Eucharist paten were still missing. The congregation was praised
as unassuming and hardworking, and the former “so greatly prevailing Disposition
toward Drink” had decreased. Merchant Wiese had promised to contribute to this
orderliness. The poor relief was said to be in good condition, aithough beggars
showed up from neighbouring communities from time to time.

Parish Vicar Lie had now, as well, demonstrated his zeal for the schooling of
the young. At this point in time there was instruction given in two permanent
schools and seven ambulatory schools. Furthermore, he seems to have satisfied the
majority in his role as a civil claims mediator.

During that autumn of 1837 the ecclesiastical couple had their third child, their
daughter, Laura, who in adult life would become the highly respected head of the
Eugenia Institution'3, and the sibling with whom Sophus would have the most
contact.

13 Named after the Swedish-Norwegian Queen Eugénie Bernadine Désirée, the Eugenia In-
stitution was founded in 1823. It took up the task of “raising” and educating the daughters
of the poor of Christiania and the whole country, especially in subjects related to the field
of home economics.
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Otherwise, the year 1837 marked a milestone in the development of repre-
sentative government in Norway. The law of municipal governance was finally
sanctioned. Thus it was that municipal self-government saw the light of day in Eid,
and Parish Vicar Johan Lie, elected the community’s first mayor, began his tenure
on January 1, 1838. Apart from a two-year period (1842 and 1843), Vicar Lie would
continue to function as mayor for the rest of his time in Eid, almost twelve years in
all. The affairs that he now presided over were not much more extensive that what
he already had to deal with: church matters, schooling and poor relief. In the period
that Vicar Lie was mayor, the municipality had no budget - bills were passed on for
payment as they arose. The records of the municipal meetings report on matters
that were currently to be dealt with: they had to do with how an appropriation
for a general library could be obtained, and there was the question of who should
have a concession to establish a “general merchandise shop”in the community,
and if it was desirable to have a district doctor in Nordfjordeid, if indeed there was
a need for several midwives, and several persons to deal with vaccinations. The
executive committee of the council also strongly expressed its desire that each and
everyone should reduce expenditure on weddings, christenings and funerals; it
also encouraged more abstinence and moderation. In any case, one thing certainly
had to come to an end, namely, the deplorable custom of noise and gaiety in the
rooms where corpses lay prior to interment.

Those with adequate funds were the ones who most frequently obtained Ii-
cences to engage in trade and commerce - as long as they did not sell spirits or
come too near to the merchant, Claus Wiese — and the fees for such licences were
most often put to use by the community’s library. Apart from this, Merchant Claus
Wiese was elected deputy mayor of the municipality, and he held this office for
more than ten years. Judging by the records of the meetings, it seems that he was
a great deal more active in the local council than was Mayor Lie. It also appears
that Wiese, who had now opened an inn in the community, was a master at balanc-
ing on the fine line that lay between the various laws and regulations. There were
complaints that he poured and sold spirits, and on several occasions it became
necessary for him to promise to improve, and to mitigate the situation by making
economic contributions for the common good.

A rather amusing story was later told about Lie’s first period as mayor. When
the district magistrate travelled around the communities to instruct the new mu-
nicipal executives, he came to Eid, where it was said, he found the door to the
assembly room standing open, and it was terribly cold. Mayor Lie’s explanation in
the subsequent meeting was that according to the law the proceedings had by law
to be conducted with an open door policy.

Vicar Lie’s greatest interest seems decidedly to have been in the field of school-
ing and teaching. As well as founding permanent and ambulatory schools he en-
couraged the most talented young people to obtain further education. One of these,
Martinus Monsson Bjgrlo, went on to the island of Stord, south of Bergen, to the
teaching college, the Seminarium, and returned to establish evening school for
“forward-looking boys”, such as those who considered becoming teachers them-
selves. Martinus Bjorlo became parish clerk, the first graduate of the seminary
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examination, as well as deputy-mayor and mediator of the civil court, and it was
he who took over the post of mayor when Vicar Lie left the community. Vicar Lie
had also promoted another person, a young man called Hans Jonsson, to be sent
to the Stord Seminarium. To be sure, this Hans himself was eager to go, but his
parents refused: they wanted him to be a farmer and to take over his father’s farm.
And that is what happened. However, this Hans, later called simply called Old Hans
Utigard, was an unusually skilled carpenter and he took on a number of boys as
apprentices, some of whom went on to vocational school at Holmgyane in Hornin-
dal. Right at the end of his term as mayor, Vicar Lie raised the idea of establishing
in Eid a secondary school for the local people, an idea that would later be realized
after great local efforts, and would make the community an important centre of
schooling.

A daughter, Dorothea, came into the world at the vicarage at New Year’s 1839, and
the following year the pastor and his wife had another son, John Herman. Then,
on December 17, 1842, Sophus Lie came into the world. The fact that he was chris-
tened two months later by his father, at home, might indicate that his health had
suddenly deteriorated, although home christenings were certainly not uncommon.
When the boy was five months old, he was also officially christened, and his name,
Marius Sophus, was duly recorded in the church registry; his godparents were
Dean Koren, the wife of Police Sergeant Steen, District Doctor J. W.Cammermeyer
and the doctor’s assistant.

It also seems that this period of 1842-43 was a turbulent time for Father Lie,
and he may even have had a desire to leave Nordfjordeid. He did not stand for
reelection as the community’s mayor - he allowed a peasant farmer to take over,
and he applied for the position of resident chaplain at the Church of Our Lady
in Trondheim. But Jacob Neumann, Father Lie’s bishop in Bergen seems to have
found Lie’s desire unacceptable and he wrote a sharp comment on the application,
about “our daring supplicant”, whereupon Lie withdrew the document. After New
Year’s 1844, Lie once more again took on the office of mayor, but the following year
he undertook a tour abroad for three months, together with another parson, and
the owner of an estate; then once again, in 1846, Lie applied to Trondheim, this
time with the bishop’s letter affirming him “as one of this Diocese’s most valuable
Priests”. He did not get the chaplain post in Trondheim, and during these years
Father Lie applied for several positions, including Christiania, without any success,
and in one of his applications he expressed the desire for “a Transfer in order to be
closer to the University and its Associations”.

In recounting his experiences of foreign travel - with visits to Copenhagen,
Hamburg, Berlin, Leipzig, Dresden, Vienna, Munich, Cologne, Paris and London
- he described in great detail all the music he had heard. And on the vicarage at
Nordfjordeid, particularly during the long near-polar nights, he played the violin,
together with his eldest son while the eldest daughter accompanied them on the
piano. It was said that the other siblings sat around the single candle on the piano
and read their lessons during these musical seances. For little Sophus this would
probably have been one or another form of play, and maybe it was at the table
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during one of these seances that he fell asleep with the half-eaten pancake in his
mouth.

In addition to these musical entertainments, Father Lie also taught his children
- and here German played a big role - both history and geography, together with
light reading in German. For a period he was assisted by a tutor from Hornindal.
In 1847 the eldest of the Lie sons, Fredrik, was sent to Bergen to begin studies
at the Latin school. It was also during this period that Aunt Edle came to the
vicarage to help out with the household and the teaching, something that led to
her maintaining in later life that it had been she who first taught mathematics
to Sophus Lie. But Aunt Edle did something else as well while she was at the
Nordfjordeid vicarage. She met the assistant to District Doctor Cammermeyer, a
Doctor Hirsch, and a short time later they were married and left the community.

Apart from this, the four- or five-year-old Sophus must have experienced a new
fervour in the work going on around him at the vicarage - much of the praise and
prosperity that was later ascribed to the running of the vicarage during Vicar Lie’s
time stemmed from these years. Order and prosperity seemed to have provided
the melody both in the house and on the farm.

A new cattle shed and hay barn had long been planned for the vicarage. As
early as the dean’s pastoral visit in 1840 it had been noted that the cattle barn
required new planking. Two years later the dean felt that conditions occasioned
the building of a new cattle barn, since the old one was so very rotten. And when
two more years had gone by, it was recorded that a new barn ought to be built
for the livestock. A year later a building commission, composed of Vicar Lie and
two farmers, was appointed. The work was not begun before 1847, but from that
point, it progressed quickly. Much of the reason for this seems to have been the
fact that during the spring of 1847, Father Lie got a new hired hand, Batolf Nilsen
Gausemel. He was later referred to as Priest Batolf and seemed in practice to
have functioned as the farm manager. From that point on, Mrs. Lie and Batolf led
the work of transforming the property into the model farm that everyone later
talked about. Batolf himself later told his son about these years at the vicarage.
Maurseth subsequently wrote down what he had been told - he had often heard
his father say, “I have Mrs. Lie to thank for this,” and “It was Mrs. Lie who taught
me that.”

Batolf told the priest and his wife what he thought should be done on the farm.
Lie was said to have declared, “I myself know very little about running a farm, and
everything connected with it, and yet I can see that there are a great many things
to be set right, and in particular, I am not pleased with the horses!” The vicar had
need of a swift horse for getting around his far-flung parish, but during his first
spring there, Batolf used the old horses and got the harness and vehicle - which
had been in a miserable condition - into a good state of repair.

When the spring farmwork was over, the one horse was sold to a purchaser,
and Batolf went to a neighbouring community where he bought a bay stallion.
And this pleased Vicar Lie no end - such that later he could not do without this
horse on his parish visits to Starheim, and to Hornindal which in winter was three
Norwegian miles (34 km.) over the ice. On those occasions it was Batolf who drove,
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something he loved to do as it allowed him to visit with friends and relatives up
the valley. Lie and Batolf were very good friends, and on their long journeys on
the wagon they held lengthy conversations, no doubt many that had to do with
religion and construction. But when they were journeying up over Hornindal Lake
and they passed Spjot Point where, according to rumour, Vicar Spjot had perished,
this event was a recurring topic of conversation. There was a story, almost a legend,
that went back to the time of the Black Death.

When the devastating plague came to the communities of Nordfjord, it was
compared to an old couple - the man had a broom and the wife, a rake - and
wherever the man swept, everyone died, and wherever the wife raked, some sur-
vived. Others described the plague as a man who came riding over the hills and
through the valleys on a white horse with a huge scythe in his hands, and wherever
he rode, the plague followed behind. In any case, the ravages of the plague were
everywhere; all the same, it was worse in Hornindal and Stryn - first it took the
small children, then the adults, and finally, the old people. Priest Spjot was said to
have been terribly busy going around to attend to the dying, and persuade them
to give their farms to the church and priest as a form of penitence. And in this en-
deavour he prospered very well: most of the farms of Hornindal became feathers
in the priest’s nest. But then one day Father Spjet had come down to this peninsula,
that later would be known as Spjat Point. He travelled by boat in order to have an
overview of the beautiful valley. He suddenly burst out, “Oh, Hornindal most fair!
You used to belong to a long line of eldest sons, but now you belong to me!” He
stood up, stretched out his arms, lost his balance, fell out of the boat and drowned.

In homilies on God’s providence and the salvation of the soul, Father Lie would
also have recounted, and interpreted, the narrative of what had happened to a
certain man from Hornindal. The man had rowed down the lake to engage in some
trading and to meet people he knew in Nordfjordeid. Then, several days later when
he boarded his boat and began to row homeward, it was a hot and perfectly still
day. He became drowsy in the baking hot sun and after having rowed a goodly
distance, lay back in the bottom of the boat to rest. He fell asleep. The current from
the in-flowing river, swollen as it was by the seasonal snowmelt, was extra-strong
and began to pull the boat back down the lake. People ashore had seen the boat,
with no one aboard, moving rapidly toward the terrible waterfall, Kviafossen, at the
end of the lake. At the last possible second, the man awoke, saw the hopelessness of
his situation, but nonetheless, pulled resolutely at the oars, sat back in the boat had
did his best to steer as he was born out over the foaming waterfall, a fall that no one
had thought it possible to survive. But strange as it seemed, both the man and the
boat came ashore on a sharp bend further downstream. The man had managed to
hold the boat clear, through the roiling mass of water, from the rocks and boulders
that would otherwise have smashed it like an eggshell. And the moral of Vicar Lie’s
story was that despite the man’s composure and presence of mind in those critical
seconds, he did not pride himself in his ability, but placed his life in the hands of
God.

There were six hired hands at the vicarage, and six housemaids, two horses,
twenty-five cattle and sixty sheep and goats. They got firewood from the moun-
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tainsides and the salmon that belonged to the vicarage were so plentiful that the
serving staff demanded, as a condition of employment, that it not be served more
often than two or three times a week. Some of the hired hands took part in the
annual cod fishery in January, and returned home with a large amount of salted
fish. One winter when it was so cold that thick ice covered the fjord, they took
a good supply of particularly rich herring. On that occasion the peasants from
Eid and Hornindal drove sledges out over the ice toward the open sea, where they
hauled in great quantities of herring and other species.

There was great joy at the vicarage over these rich gifts from the Lord, and
Batolf was the obvious choice to drive out over the ice shelf and fetch the fish.
Batolf later told his son that when he was standing there ready for the long drive
out to the open sea in the biting cold, the vicar’s wife had come out to see that
everything was in order. “This is certainly going to be a cold journey, Batolf;” she
said.“Oh, it’ll be all right,” he had replied.“But wait a moment, Batolf,” she said, and
went into her husband’s office, and returned with the vicar’s travelling garments
- everything from head to toe. And when she had dressed him in this armour of
turs, she said, “Now, indeed, we can wish you a good journey!” Batolf thanked her
politely for her goodhearted care and concern; the horse stood pawing with his
foreleg; then they departed from the farm. On the way out over the ice he passed
many drivers who lifted their hats to him, for they thought it was the priest himself
that they had met.

That year the vicarage got much more fish than it needed, and Mrs. Lie gave
a large part of it to the poor and needy in the community. But otherwise, there
were no privileges associated with the herring fishery: anyone had the right to put
his own effort into it, and a stimulus in this direction was the pride of being “the
author of one’s own fortune™.

The shoemaker came to the vicarage at certain times and everyone on the
property would be fitted with new footwear. Apart from this, everyone was clad in
homespun cloth, and the furniture had homespun upholstery. The vicarage had a
good economy and was prosperous, the house was well-supplied with everything.
When guests came to visit, Mrs. Lie informed the housekeeper and servants how
they should care for the visitors, and in this way, undisturbed by household duties,
she could engage socially with her guests. It also happened that the vicar’s family
might accompany guests on to another visit in the district. In the summertime
there was life and excitement on the parade grounds, and officers were frequent
guests at the vicarage. There was often dancing on such occasions, and when the
atmosphere was at its best, Mrs. Lie not infrequently summoned Batolf, who was
light on his feet and supple, and urged him to dance for the cream of society.

From the reports, protocols and such, it appears that schooling and the poor
relief functioned satisfactorily during these years. When there was evidence that
schooling was neglected, it was quickly recommended that recalcitrant parents
and guardians be punished. As in all other regions, undesirable beggars wandered
around the community. The general library regularly received more books; in
1848, it had about 400 titles and was visited with diligence. There was a recurring
desire to have a definite, permanent annual contribution made for the purchase
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of books but it proved difficult to get the support for this from the municipal
executive. Vaccinations were carried out annually; there was a report one year
that three vaccinators were in full swing. Moral conduct in the community was a
constant subject in the dean’s reports. Every single year it was reported that few
children were born out of wedlock in the community, and the common folk earned
praise for their industriousness and diligence, but with respect to drunkenness, the
commentaries varied. One year it would seem that the propensity to drunkenness
was “not on the increase”, and another year it was “declining” - with the exception
of Hornindal - while in a third year “Boozing” was still not an unknown vice,
and several illegal, and unpunished, sales of spirits were reported. In 1844 it was
reported that beer had surpassed the consumption of spirits, but “it seems to
function in an equally destructive manner”, and the following year, drunkenness
was “on the increase” and threatened “to corrupt the up-and-coming Generation”.
Toward the end of Vicar Lie’s time at Eid, they had managed to prevent the peddling
of spirits, and drunkenness was again “on the decrease”, but as for the sale of beer
that took place near the churches “one could not still not consider this to be
anything other than an act of perversity”.

But this was also the time when homemade fruit wines became popular in the
district, and in many places this surpassed beer and spirits as the drink consumed
at Christmas and at other social gatherings, and there seems not to have been
objections to wine-making, either from the Church or the politicians. Quite the
reverse: the art of wine-making acquired great prestige, and vicars’ wives often
were involved in this art, which they had learned abroad, and for which they gave
out recipes. Perhaps the praise that the village people later gave Mrs. Lie for all
her work on the vicarage farm was also due to her talent as a maker of wine? And
perhaps Mrs. Lie also taught the local people to have fragrant and highly visible
potted plants in their windows? In any case, this was a trend in interior decorating
that began to prevail at this time; indeed, it was a trend in which the vicarages were
in the forefront. Be this as it may, one of Mrs. Lie’s daughters, Laura, would later
become an empassioned lover of flowers.

Sophus Lie grew up in a village community marked by orderly conduct and
modest prosperity on all sides. Peasant farmers and fishers lived side by side, and
the military arrived as a festive diversion every summer. And consequently, every-
thing on the vicarage seems to have been exemplary. In these years, in addition
to the extensive building of barns and stalls, Sophus experienced the building of
a new church in the village - the biggest in the whole of Nordfjord - with room
for 900 in its pews, big enough to contain the great explosion of population that
the community experienced in the summertime. Vicar Lie most certainly stood
front and centre in this particular work, that in most respects had been a long and
laborious process.

With the completion of this construction, Vicar Lie may have felt that his work
at Eid had been brought to an end, or perhaps it was his concern for his children’s
future schooling, that now prompted him once again to apply for a new posting.
Indeed, his eldest son had already gone to school in Bergen, and soon the boys
John Herman and Sophus would be old enough for further schooling. At the end
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of 1850, Father Lie received a posting as parish vicar in Moss. Six months later the
family left Eid.

The vicarage was particularly well-equipped and well-run during the Lies’ time
there, and this long remained on the lips of the village people, as did the fact that
Vicar Lie was good at teaching and particularly talented conducting the catechism
on the floor of the church, and these were frequently brought forward as exemplary
features. Dean Koren wrote about Vicar Lie: “When, with Life and Warmth, he
practices his devotional Ecclesiastical Duties, he always undertakes them on the
Church-Floor with the Youth in such a Manner, that one must acknowledge that
he, as a Christian Cathecist occupies a remarkable Place.”

Vicar Lie had improved the church choir in the community, and the people of
the congregation now took up the idea of obtaining an organ for the main church.
Later the church was restored and redecorated, and it stands there even today, with
its commemorative plate with the year of its construction and the name of the
architect, Claus Wiese.

The old vicarage burned down in 1902, but the livestock barn from that period
is still standing on the farm today.



Father’s Home in Moss

When he was barely nine years of age, Sophus Lie left Nordfjordeid with his parents
and five brothers and sisters (one more son was born to the Lies two years after the
birth of Sophus). They were rowed out the fjord to Gloppen, from where they
travelled by horse and cart down to Vadheim on Sognefjord. They were then
transported by rowboat for several days up Sognefjord to Laerdal, then they took
the old highway over the mountains of Jotunheimen to the valley of Hallingdal,
and on down to Drammen and Holmestrand on the west side of Oslofjord. Here
they took the steamboat across the fjord to Moss.

This was quite certainly Sophus Lie’s first great travel experience. In light of his
later wanderlust, and the great delight he took in nature and the landscape, it might
suggest that as far as little Sophus was concerned, the journey was highly enjoyable,
that he loved the constantly changing scenery. At one place or another during this
journey they experienced the great eclipse of the sun on July 28, 1851, which was
written about and discussed long after the event had passed. The duration of the
eclipse was quite long - it was reported that the hens flew up to their perches, the
horses bolted in many places, and the strange, ceremonious atmosphere created
by the darkness was broken in a peculiar manner when the light returned and the
birds began to twitter.

For other members of the family the journey away from Nordfjordeid was
perhaps a heart-rending and unsavory one, and a difficult break with a familiar
and cherished everyday life. For the first period in Moss, Mrs. Lie fell into passivity
and found things difficult. Their eldest daughter later recalled how the mother and
the daughters quickly felt themselves like fish out of water. They arrived in Moss
in homemade sun bonnets called “crows”, a form of headgear sewn from thin,
starched, floral calico with pleats and ruffles. A seventy-year-old lady in the city
took pity on them, and Mrs. Lie was happy to accept the offer of the old lady’s hat,
as a loan. Even though she had to go through the streets of Moss to the milliner’s
in an old, well-used hat, this was decidedly better than having to wear her “crow”.

Father Lie arrived in Moss with the best credentials and letters of recommendation.
Dean Koren of Nordfjord had written that, among other things, Parish Vicar Lie
distinguished himself by holding sermons with a rare diligence, such that in them
one “retrieves the Richness of Thought, the Sacred Order, and the Essence of
Christendom, in which one witnesses a fundamental Study and Facility, through
which he demonstrates the order of his Thinking.” Bishop Neumann in Bergen



48 Family Background and Upbringing

said that Lie stood out as one of the most competent clergymen in the diocese,
who was an outstanding speaker, an excellent cathecist, and a devout and zealous
spiritual advisor who with great thoughtfulness attended to his calling. Neumann’s
successor, Bishop Kjerschow, described Father Lie as an upright, accomplished and
orderly man who applied himself with vigor and sober-mindedness to his calling.
With his appointment by the Church Department it was pointed out that conditions
in Moss, as pertaining to church affairs, made it highly desirable to have as an
incumbent to the calling, such an uncommonly able and powerful man, and the
Department pointed out that out of the nine applicants, Vicar Lie was “considered
in all Respects the one who in ecclesiastical Activities was a remarkably competent
and zealous Public Servant and a notably gifted Speaker.”

Moss was a more remunerative post than Nordfjordeid; the position’s income
was estimated at 1,050 speciedaler, eighty of which covered the cost of the free
lodging. During the past ten to twenty years, the town of Moss had seen great
growth and prosperity, and the prosperity rested on three pillars: the ironworks,
the lumber trade, and distilling. Distilling in particular had created an upswing in
the recent period, and precisely in 1851, the year’s production culminated at two
and a half million litres of spirits.

Vicar Lie seems to have quickly come to take delight in the conditions in the
town, and was particularly happy with the possibilities to be found in Moss for
schooling - presumably this was as well a major reason for his having sought to be
transferred here. Father Lie wanted his sons to attend university,and he had already
sent his eldest boy to the Latin school in Bergen. The choice in Nordfjordeid had
been between sending his next eldest sons, John Herman and Sophus, to such a
Latin school - and there were seven of these in Norway at the time - or teaching
them at home, either with himself as teacher, or paying for a competent tutor whom
it could be difficult enough to find. But apart from the Latin schools, in the seats of
the four dioceses and in three of the other largest cities as well, there had now been
established in some towns and cities what were called realskoler, which were more
science-oriented grammar schools that prepared pupils for the university entrance
exam, the examen artium.It was exactly this type of grammar school that Vicar Lie
had led and conducted during his time at Molde; moreover, the same year that the
Molde school had begun to function, in 1832, a similar school was established in
Moss; the latter had developed out of an existing school of commerce. Father Lie
knew the system and as parish vicar,was now on the board of governors of the Moss
school, together with the magistrate and three elected municipal representatives.
Presumably it was also Vicar Lie’s interest in and knowledge of teaching that was
of added relevance to determining why he obtained the position of parish priest in
Moss. His predecessor, Peder Monrad - father of the man who would later become
the prominent professor of philosophy, Marcus Jacob Monrad - died at his post in
Moss, but the fact that the town had been without its parish vicar for over a year
was not fully explicable by the Ministry’s desire to have a particularly competent
public servant filling the post. Perhaps the real explanation was to be found on the
schooling front: in Moss this was a period marked by a great deal of discontent
about schooling. Teachers were quitting, temporary replacements came and went,
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parents removed their children or had them privately instructed, and there were
disagreements about the teaching methods and the classification of school classes.
While in his last term as the head of the board of governors of the grammar school,
Peder Monrad had written “It is evident to me that people will go on organizing,
reorganizing and reforming the School until they have totally disorganized it. The
Question is to know what and where one should; and often when one speaks of the
Practical and Impractical, the Useful and Useless, etc., one does not oneself know
what one understands thereby, or what thereby ought to be understood.”

Only a few months after the Lie family had arrived in Moss, in the autumn
of 1851, their sons John Herman and Sophus were placed in the city-run Moss
Realskole, which at that time had eighty-one pupils, the highest number in the
school’s history. The school had returned to an orderly condition and was earning
respect and confidence, something due not least to the school’s director, Nicolai
Moursund Harboe, an experienced teacher who arrived in Moss in 1849. It seems
that for Vicar Lie, his work and contact with the school were easy to deal with.

The school in which Sophus was now enrolled was divided into three classes,
each of two years’ duration, and the fees varied from six to eighteen speciedaler per
annum. The pupils in the first class, which was usually the largest, ranged in age
between eight and ten. Every six months the school put out an assessment report
on the pupils, who were ranked according to their performance. The nine year-old
Sophus seems to have been well prepared. In the first exams in December 1851, So-
phus received the highest mark of excellent in Bible history and history; otherwise
he received very good in most other subjects. Only in writing and penmanship were
his marks poorer, and if one is able to judge from the recorded marks, then writ-
ing, penmanship and Norwegian style were subjects that young Sophus right away
had little use for. Nevertheless, he applied himself, and gradually came up to very
good or almost very good in these subjects too. After one year at the school he was
advanced to the second class, where he was ranked fifth, but he climbed upwards
and was ranked first by the time he entered the third class. In terms of orderliness
and behaviour, Sophus seems to have been an exemplary pupil through his whole
time at the school in Moss. In mathematics, which was divided into “domestic and
commercial calculation”, geometry and arithmetic, he was always the top pupil,
and it was in the subject of mathematics that his classmates later said they had
considered Sophus Lie to be a kind of “oracle”. But the teachers attributed Sophus
with even more constant top marks in Bible history, secular history, and natural
history, such that his school days seem to have been marked by great versatility.

In addition to Rector Harboe and various chaplains, there were a number of
seminarists who taught. When, in 1855, the school was looking for a successor to a
seminarist, the appointment notice called for “Proficiency in the English Language
will be an excellent Quality in the Selection for this Post” English was now a per-
manent language of instruction, but in Moss English did not replace French, as
it had in other places, “since at the Moment, the City’s Lumber Export is directed
more toward France than England, and since most of the School’s Disciples will
be employed partly in Commerce and partly in Seamanship.” Headmaster Harboe
worked out new extensive plans for the school, pertaining not only to the curricu-
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lum and the allotment of time, but also the division into classes and the teaching
methods. Physics and chemistry, for instance, were proposed to be incorporated
at the expense of “the dead Languages”, Latin and Greek. In this reorganization
of the grammar in Moss, Headmaster Harboe sought out contact with and ad-
vice from the leading school reformer in the capital, Hartvig Nissen, a man who
later would play a central role in Sophus Lie’s schooling. Nissen commented upon
Harboe’s plans, and on all major points, he praised the reorganization in Moss.
What is particularly interesting is perhaps Nissen’s reference to the significance
of instruction in drawing and sketching, with regard to the general acquisition of
culture. Drawing ought to be awarded a greater proportion of time,and ought to be
expanded in both “Free-hand Drawing and Linear Drawing”, and as such, Nissen
commented, should be related to instruction in mathematics.

Not all the features of the reorganization saw the light of day while Sophus was
a pupil, but during the last year he was at the Moss school, there were nonetheless
no longer examinations in Latin and Greek - and perhaps the natural sciences
had been given accreditation. He received an almost excellent in the new subject
of English, a mark that he received in the other “living Languages”, French and
German,

But it was life at home, rather than school and schoolwork that provided the
greatest challenge not only to Sophus, but also to his brothers and sisters. At school
everything seemed to go according to plans and expectations, and everything was
safe and secure, overseen as it was by Father Lie and Headmaster Harboe. But for
Mrs. Lie and her daughters, the move from the countryside to the city was different,
and more unpleasant. They gradually became up-to-date with the new fashions in
Moss, and the family seems to have glided into the social life of the town, in any case,
they rather quickly developed a friendly acquaintance with the magistrate’s family.
Magistrate David Vogt was a prominent figure in the town who had represented
Moss in Parliament for fourteen years. Certainly the fact that the pastoral Lie
family and the magisterial Vogt family soon became acquaintances, had a lot to
do with social rank and position - the vicar and the stipendary magistrate were
both part of the public servant class and the same social rank in the town, and in
their professional lives they often handled the same matters. But the two families
also had a common background in the community of Nordfjordeid. Vogt’s father
had been the district magistrate of Nordfjord in the early years of the century.
When his father died in office in 1809, David’s eldest brother, Johan Herman Vogt,
who later became a cabinet minister, applied for, and received the posting. But
when Johan Herman Vogt became the district magistrate in Nordfjord, David Vogt
moved there and worked as his brother’s assistant for three years. He had lived
right across from the vicarage, at Skaarhoug, and could recount rich good years in
the community.

Memories of Nordfjordeid seem to have been particularly strong for Mrs. Lie,
who never did feel at home in Moss, and never managed to build a position or
status around herself in the city that was anything like that which she had enjoyed
in the village. Be that as it may, the eldest daughter painted a picture of this state of
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affairs when, a year after they moved to Moss, catastrophe had struck the family. In
April, 1852, less than a year after their arrival in the town, Mrs. Lie died. She passed
away following a short illness, and suddenly was buried and gone from the family.
The daughter’s explicit explanation was that their mother had not been able to
tolerate the shift from the healthy active life on the land, to the urban atmosphere
of the town.

The prevailing tone of life in the home changed radically following the mother’s
death,and the well- being of the house seems to have been maintained and directed
by Vicar Lie’s strength of will. For the ten year-old Sophus it must have seemed
that the doors to the riches of childhood had slammed shut once and for all. It was
said that his sister Laura, five years his senior, was so downcast by the death that
she wanted to follow her mother to the grave.

The loss of his wife was also very difficult for Vicar Lie to bear, and descriptions
of his later life present contradictory views. His daughters explained that at home
he became more forceful and vigilant, and in his ecclesiastical work many things
point to the fact that he lost some of his power and energy. When he had been
in Moss some years, Vicar Lie was considered a popular and outspoken man, who
quickly won the congregation’s respect and affection, however his sermons were
said to be dry,and even more boring than was customary. Perhaps he was a“zealous
Public Servant”, but he certainly by no stretch of the imagination lived up to his
characterization as “a gifted Speaker”. In any case, Vicar Lie had to take some of
the responsibility for the falling off of church-going in Moss, indeed, a decline so
severe that the bishop of the diocese, Jens Lauritz Arup, expressed his alarm.

But during this period Father Lie also supported a series of initiatives. The same
year that his wife died, the Mission Association was set up in Moss. The Association
held its meetings twice a month on Sunday afternoons on the premises of the local
schools. During the other Sunday afternoons each month, the same locales were
used for meetings of the Temperance Union. Some years later, Vicar Lie also started
his “Bible Readings”, as a rule, every second Sunday at four o’clock in the afternoon.
In these “Bible Readings” he was gradually replaced by the leaders of the grammar
and the theological candidates employed by the school. But four or five years later
when Lie allowed laymen to hold Bible readings, complaints arose from the public
that these laymen did not always confine themselves to the text, and Vicar Lie had
to rein them in.

Apart from this, Vicar Lie worked on the town’s orphanage, for the poor, and
other benevolent matters. He conducted catechism sessions on the floor of the
church with the same zeal as previously - and at the advent of the bishop’s visit
of assessment, he instructed the previous two years’ confirmants to meet in the
church on Sunday for an examination. On the Monday, he took the bishop to the
local school where all those of school age were assembled with the teacher.

Vicar Lie also eagerly supported the matter of the choir, and tried to improve
church singing by supplementing the existing ladies’ choir with twelve gowned
boys from the local school. He held Holy Communion more frequently - as a rule,
every second Sunday throughout the year, and every first Friday of the month,
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similarly with the day of prayer, Maundy Thursday, and Ascension Day. But despite
these activities, it was said that he never inspired people to the religious life.

During the first year following the death of Mrs. Lie, the family had a servant girl
working in the house, but since there were three daughters — aged fourteen, sixteen
and seventeen - they, for the most part, each had “her week” being responsible for
the house. Later, the two eldest daughters, Mathilde and Laura recalled one or two
things about this period, and it might seem that they felt that the conditions were
severe. There was bread and milk for breakfast, and generally porridge with milk
in the evenings, except for Sundays. When the eldest daughter was having a new
neckline fashioned for her dress, she and the seamstress had to go into the vicar’s
office so that Father Lie himself could oversee that the least possible amount of
fabric be removed from around the neck. And it had been strictly forbidden for the
daughters to promenade in the streets with any gentlemen. And with invitations
to Christmas balls, the daughters had to show restraint by “refusing” the invitation
to at least one ball.

Scarcely two years after losing their mother, the family lost its youngest son,
Ludvig Adler, at the age of nine. Sophus was now the youngster of the house, and
lived here together with his brother John Herman, and three sisters. Fredrik, the
oldest brother, was now, in 1854, attending university in Christiania, and had begun
the study of the natural sciences.

It was a strict rule in the house of Father Lie in Moss to go to bed at ten o’clock,
and immediately blow out the candle. Even after the daughters had grown up and
come home with their own children during holidays, they still had to obey their
father’s command about going to bed at ten o’clock - even during the long, bright
summer nights, And even the eldest daughter, who recalled this much later, and
who had opposed this, had her father’s command so deeply rooted in her, that she
too in her own home at Tvedestrand enforced the command that all children must
be in bed by ten o’clock, be it winter or summer.

Father Lie ran a parsimonious house. The daughters had to calculate to the
penny what they needed by way of clothing and accessories, and they received
money from their father in accord with these precise calculations. The eldest
daugher happily explained later that Father Lie remained so close-fisted in these
calculations that when it came time for the dispersal of his last will and testament,
he had calculated that she, for example, was to be awarded a credit in relation to
these “pocket monies”.

The expression “You are lying!” never occurred in the Lie household. Sister
Laura recounted the occasion when she heard Sophus say something that was not
exactly right, she had burst out, “Now once again, you're standing there and being
mistaken!”

Barely four years after the Lie family moved to Moss, the eldest daughter,
Mathilde, aged twenty, married the magistrate’s son, Fredrik Vogt. He was seven
years her senior, and had trained as a doctor. He had already made a heroic effort
regarding a threatened cholera epidemic in Christiania, and a malarial fever in
the islands of Hvaler on the northeast shore of the Skagerrakk. Some months
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before they married, Fredrik Vogt had obtained a position as d1str1ct doctor in
Tvedestrand, and there they lived for over thirty years.

Ten years after this wedding, the youngest Lie daughter, Dorothea, also married
a Vogt son, Johan Vogt who became the master pilot of Moss. Down through the
years the ecclesiastical Family Lie and the magisterial Family Vogt seem to have
been on the best of terms. The two family heads had a common outlook, both in
relation to school and church affairs, and certainly with respect to the question
of temperance. Even though spirit-production had particular significance for the
town, the question of temperance was what distinguished Magistrate Vogt, both in
his public office in Moss, and as a Parliamentarian, and this did not always make
him popular in his hometown. Alcohol was never served at the magistrate’s home,
and not even champagne when his sons got married. Father Lie was certainly not
as fanatical about temperance, but he had seen enough of the obviously negative
effects of alcohol, and after many years of work he finally had a breakthrough for
his point of view when it was determined that there would be no sale of beer or
wine in Moss on Sunday mornings between ten and twelve o’clock.

Father Lie was otherwise described as a strong man with a hardy nature, and
they said he spent his nights on the sofa in his office. He often took long tours on
foot,and he had the habit of walking all the way down the west shore of Oslofjord to
Tvedestrand to visit his eldest daughter and son-in-law, and the growing number
of grandchildren. In everyday life he wore an old gray wig, but on Sundays he
donned a brand new perruque of black hair, which made him look much younger.

However, fewer and fewer attended church on Sundays in Moss. Both the mer-
chants and the working people were in agreement that Vicar Lie was wretchedly
boring to listen to. Church attendance fell off in Moss, but this was not entirely
due to Lie’s sermons. Some prosperous families stopped going to church as the
holding of permanent pews began to go out of fashion, but the greatest reason for
the fall in church attendance was the religious revival that in Moss, as all over the
country,had begun to split the Christian congregation in the 1850s. Both the bishop
and Vicar Lie were apprehensive that the revival would lead to formal withdrawals
from the State Church, but this had not happened in Moss. Different sects held
meetings, partly on local school premises, and partly in their own halls. Flocks of
“the awakened” and “the salvation-seeking”, and groups which neither agreed with
the dogmatic teachings nor with the parish vicar, gradually created a climate of
discord and an uncharitable spirit, and Vicar Lie knew it was his ecclesiastical duty
to warn against cheap and superficial Christianity, which led so easily to spiritual
pride and censoriousness. Vicar Lie warned against the exaggerated propensity
toward “Edification” and religious lectures. Father Lie’s motto was “big things hap-
pen quietly”, and he expressed an evident understanding of this conflict. One day
in the pulpit he said that “one can gorge oneself on the Word of God”, and this
led to heated debate in the city on whether one could “go too far in piety to the
Lord”, if there really were limits to piety and if “the stupefying Effects” occurred
beyond these limits. “This Religious Fanaticism, which seems to be getting out of
Control” became an unsavory part of everyday life in Vicar Lie’s last years. How-
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ever by then, only his daughter Laura was still living at home in her father’s house.
The other brothers and sisters came home only for holidays and short visits.

Sophus graduated from the grammar school at Moss as the top pupil in the senior
class, in July 1856. His brother John Herman, who was two years older, had now also
finished at the grammar school - a school that despite its attempts to organize the
teaching as preparatory to further schooling, still sent most of its disciples directly
out into working life. The Lie brothers were among the six or seven percent of the
school’s pupils who continued on to higher education. John Herman wanted to go
on to the Military Academy in Christiania, and this required further knowledge
of mathematics. Sophus seems to have decided to take the examen artium, and
thereby obtain entrance to the University, but he lacked the necessary extensive
knowledge of Latin and Greek. Sophus could now either be privately tutored at
home, or be sent to a Latin school where he could be prepared for the examen
artium, an examination that was still arranged by the University. Both options
were equally common at the time, and often they were combined - first, some
years of private tutoring, followed by attendance at a Latin school. It seems for
Sophus, the combination solution was adopted - in any case, he was not sent on
for further schooling in Christiania until another year had passed. What he did,
and who taught him during that year, is rather difficult to know. In all probability
it was Father Lie himself who taught Sophus the classical languages. In addition,
his brother John Herman seems to have been tutored at home during the autumn
of 1856 - the autumn when otherwise the measles were doing the rounds of the
children in the Lie family, who at this time, excluding the father himself, was
composed of Sophus, John Herman and two of their sisters, Laura and Thea.

In January, 1857, John Herman was accepted as a cadet at the Military College in
Christiania. As well, at the beginning of the school year in August 1857 Sophus
journeyed to the capital, to Nissen’s Latin and Grammar School, to learn what he
needed in order to take the examen artium. This would take a further two years.
Perhaps Father Lie also had economic reasons for keeping Sophus home for a year
- at Nissen’s School one had to pay three speciedaler per month in school fees,
in addition to outlays for food and lodging, and the payment of school fees had
to be punctual. If payment were two months in arears, the pupil could be refused
admittance to his class.

Back in Moss, Father Lie did his best to follow the further education of Sophus
and his other sons. He also wanted to secure a good future for his daughters, and
he certainly wanted to be a reliable shepherd to his congregation. Stories spread
about Vicar Lie. Many subsequently maintained that the pastor’s sermons were
insufferably boring, but that he was nonetheless a sober man of many interests,
who represented a mild and moderate form of faith in progress. He was interested
in the natural sciences, and in time, he arranged open public lectures on natural
science topics, designed particularly for the working people of the city. The city’s
teachers gave the lectures, which were held in the local schools, and the Moss



Father’s Home in Moss 55

workers’ association supported them. Vicar Lie hoped that increased awareness
of the laws of nature would reveal the creative hand of God. He supported, with
reservations, the natural sciences “so far as these serve to reveal the Creator and
benefit the Condition of Life.”



PART III

School and Education

Nissens Latin- og Realskole (Nissen’s Latin and Grammar School),
an economic and pedagogical success that would form the pattern
for all secondary education in Norway
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Beginning in the autumn of 1859, Sophus now lived in a bed-sitter in Christiania
with his brother John Herman. The two parsons’ sons had found lodgings with a
Miss Meyer, who seems to have lived somewhere in Pilestredet, one of the city’s
safe and good neighbourhoods. She was probably a somewhat well-off lady; she
was in any case a great lover of flowers and had so many that her houseplants even
overflowed into the boys’ room, surely also in the windowsill, easily visible from
the outside. In a letter home to his sister Laura in Moss, John Herman wrote that he
and Sophus had nothing against all Miss Meyer’s plants, which in a way reminded
them of their sister’s love of flowers. How were sister Laura’s twenty-four different
sorts of acacia coming along anyway? The two boys had a standing rose, two ivy
plants and a geranium in their room, and they wondered if such a love of flowers
was something particularly common to womenfolk.

Their big brother Fredrik, who was nine years older than Sophus, also lived in
Christiania. He had become a university student in 1852, had passed his preparatory
examinations two years later, and was now studying science. This course of study,
oriented to the public service, was introduced in 1851 and its aim was to educate
good science teachers for the secondary schools.

Their father’s brother, the physician, John Lie, also lived in the capital, and the
Lie boys often paid Sunday visits to their uncle’s home at @vre Vold Gate [Street]
No.16, where he had lived with his wife and two children since 1840. Uncle John Lie
was a well-known man-about-town and was deemed a great character, due both to
his medical practice as well as his way of life. He had always provided free medical
care to the less fortunate. He had an extensive practice among the city’s craftsmen,
and he counted many of the city’s influential men among his circle of friends. He
kept a hospitable and sociable home in @vre Vold Gate. In summer he undertook
various “Excursions”, and in winter “very serious Outings by Ski and by Skate”,
according to contemporary reports. It was also said that “there was much of the
old Norseman’s wild energy in John Lie. He took pride that nobody could pull the
wool over his eyes, and nothing could shake him once he had made a decision -
however unreasonable it might be.” He had been Henrik Wergeland’s friend and
physician - it had been John Lie who cared for and provided morphine to the poet
on his deathbed in 1845. 4

4 Henrik Wergeland (1808-45) was one of Norway’s greatest lyric poets. He wrote on the
passions of love, war, freedom and oppression, history and Nordic mythology. Wergeland
captured much of the fervour of the French Revolution, the Romantic Movement, and
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The contact between the Lie family in Moss and the Lie family in @vre Vold
Gate seems to have been the very best for several years with regular annual sum-
mer visits and letter-writing. In their home in @vre Vold Gate, John Lie and his
wife, Frederikke Cathrine Grenvold, had valuable furniture, a quantity of etchings,
lithographs and portraits of famous men, and a book collection consisting of sev-
eral thousand volumes. Uncle Lie translated medical textbooks into Norwegian,
and his collection of medical books was said to be rare and exquisite; otherwise
he most certainly owned many books of historical content.

When Sophus Lie arrived at Nissen’s School in the autumn of 1857 he was
placed in the fourth Latin class - meaning the next-to-final form, a fact which
speaks eloquently to his good previous grounding. He had ten or eleven classmates,
all of whom had been at the school for a period of two to seven years - most of
them had come up through the forms from the first Latin class. They were all
approximately the same age, born in 1842 or a little earlier. About half of them
lived in lodgings, the other half at home with their parents. The enrollment at
Nissen’s School was around 500, distributed between twenty-three classes - general
classes, mathematics and science classes, and Latin classes. The fact that the school
combined mathematics and sciences with Latin, and that these were preceded by
general classes, was one of the innovative aspects of the school and something that
had led to an immediate increase in the demand for admittance.

The school was located in the lower part of Pilestredet - the address later
became Rosenkrantzgate 7. Nissen’s School was one of the city’s most handsome
and stately buildings. The impressive and splendid school building was constructed
in 1847 to accommodate the increasing influx of students and also to signal the new
spirit of the times. The building was designed by the architect, ]. H. Nebelong, who
had also designed King Oscar’s Hall at Bygdey ', and who had participated in the
interior furbishing of the Royal Palace. Furthermore, Nebelong had initiated the
restoration of various stave churches®. Architecturally, as well as pedagogically
and organizationally, Nissen’s School represented something new. The school was
a sterling success. The reform ideas on which the school was based were soon
copied by the publicly financed school system. The school, in which Sophus Lie
was now enrolled literally shaped the school system of the country, thanks in large
part to its founder, Hartvig Nissen, who became clerical officer and later Deputy
Secretary in the Ministry of Church and Education.

In 1843, Hartvig Nissen and his friend, the mathematician Ole Jacob Broch,
founded Nissen’s School, and in the years that followed, Nissen became an increas-
ingly important figure in the general campaign to reform the Norwegian school
system. When in the years from 1829 to 1832, Sophus Lie’s father, as a neophyte

liberal humanitarianism. His collected works, whose publication was completed in 1940,
extended to 23 volumes.
'5 Bygdey, an island in front of Oslo, is today joined to the mainland by landfill. It is home
to the royal farm, Viking ships and other museums, beaches, residences and embassies.
16 Stave churches are wooden churches in Norway dating back to the Middle Ages. De-
spite the ravages of nature and vandalism, a few remain extant in various parts of the
countryside.
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theology graduate, was a secondary school teacher at the Cathedral School in
Trondheim, Ole Hartvig Nissen, who was twelve years younger than Sophus Lie’s
father, had been a pupil at that school. Nissen became a university student in 1835
and began to study philology — a course of studies particularly well suited and
tailored to a future position within the school and educational system.

It was exactly such a graduate that the Ministry wished to have as director of
the new secondary school of science in Molde - the position for which Vicar Lie
had applied, and which he had coveted very much. His rejection at that time, in
1835, had led Lie to utilise his theology degree and join the clergy, a service that
was also better paid. Although in theory graduating with a degree in language
and literature was comparable to the other degrees - those of theology, law and
medicine - salaries of philology graduates were not comparable. The low salary
contributed to the fact that there was little demand for the degree. For every score
of theologians, on average, scarcely one student graduated in philology, and at
the beginning of 1840 the course of studies was changed. In practice the study of
philology functioned as a line of defence for the old school system, which held
that all real education was derived from the teaching and study of Latin and Greek.
But with the advent of new technological innovations in many areas, a demand
for more thorough knowledge of the natural science subjects was emphasised and
advocated.

When it was founded in 1843, Nissen’s School was an answer to these demands
and expectations — Hartvig Nissen also started a secondary school for girls in 1849
in Christiania, Nissen’s School for Girls. And it was a new triumph for the natural
sciences when, in 1851, Ole Jacob Broch managed to establish a course of graduate
studies in science and mathematics, resulting in the new public service exam that
led to the science and mathematics teacher’s certificate.

In his early days, Hartvig Nissen had chosen to study philology, largely in-
spired by Fredrik Moltke Bugge, headmaster of his school in Trondheim, who for
a long time was the leading force in education within the so-called new humani-
ties. This was a school of thought that vigorously stressed the kind of intellectual
training that was acquired through learning the classical languages. In compar-
ison, modern languages were considered too grammatically simple to constitute
the foundation for stringent thinking. But new ways of thinking about education
were forging ahead and in addition there was a demand to understand the basis
for the technological developments that everywhere were changing most people’s
everyday lives. From the beginning of the 1830s, these divergent views on school
and education - the classical languages versus the natural sciences and modern
languages - had given rise to vehement debates. Everyone had an opinion about
the dispute between the new humanists and the so-called “realists”, or scientists,
wherein the central question had always been whether or not the ancient lan-
guages - Greek and Latin - should cede their place to modern languages and the
sciences. The dispute was in the balance, and there were advocates for both sides,
but little by little more and more people came to support the natural sciences. The
ancient languages began to be talked about as “the Old Age Course of Studies”, and
there was talk about cemeteries where vigorous new cypresses grew on the ghostly
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bones of Latin - a metaphor for education no longer arising from Latin grammar.
On the other side, the new age and its realism was said to represent materialism,
utilitarianism, encyclopedic knowledge and a science-oriented worldview.

This was the dispute in which Hartvig Nissen had engaged. With shrewdness
and great diplomatic skill, he was to dissolve the frontiers between utilitarian con-
siderations and formal ideals of education. Nissen combined his background in
classical scholarship with a clear sense of the new educational knowledge, while
at the same time he understood and defended people’s economic and material
demands and expectations. Hartvig Nissen’s authority and credibility were orig-
inally based on the success of this Latin and Sciences school - “A School System
constructed on Tenets that through the pedagogical Upheaval of the Age, have
worked their way to general Recognition,” as was stated in the invitation to the
school’s inauguration in 1843.

The school had been an immediate educational as well as economic success.
Enrolment skyrocketed - after only three years of operation Nissen’s Latin and
Grammar School had 120 students, twice as many as the venerable Christiania
Cathedral School. The average age of the teachers was a mere twenty-five years,
many of them were friends from student days, some were scholarship recipients
at the University, and many would later become professors, parliamentarians and
cabinet ministers. Teaching at Nissen’s School became a desirable occupation -
P.Chr. Asbjernsen and Jergen Moe, Eilert Sundt and Ole Vig'7 were all teachers at
the school. The school emphasised science and mathematics subjects more heavily
than was customary in the established Cathedral schools and Latin schools, but
the science and mathematics classes at Nissen’s School were still no more than
a sort of “higher citizens’ school” for the urban areas - a three-year course that
for many became a preparation for entering the Military Academy. Only the Latin
line qualified a student for graduation with the examen artium and there was still
a stringent requirement for the knowledge of Latin and Greek. But Nissen and
most of the young teachers on his staff now expressed convincing doubt about the
curriculum’s ability to prepare pupils for higher studies. Perhaps, on the whole,
it was not possible to train memory, intelligence and the power of discernment?
Learning Latin words by rote could in any case not be said to train the memory in
general, but rather, trained only the memory of words. The old theory of a formal
education through classical languages alone was rejected on the basis of a more
modern concept of what constitute human mental capacities. The advantages of
ancient languages as an educational tool no longer could be maintained with the
same conviction - for human intelligence performed the same operations whether
one studied Latin or Norwegian, religion or mathematics. General education now
had a larger framework and a broader content. Just as the Latin School, with its

7 Asbjornsen (1812-85) and Moe (1813-82), like the Brothers Grimm in Germany, and
H.C.Andersen in Denmark, collected and published national folklore. Eilert Sundt (1817-
75) documented cultural mores, social structure and social practices around the country;
he is known as the father of Norwegian sociology, and Ole Vig (1824-57) was a lyric poet,
promoter of folklore and folk literature, and worked to establish popular libraries and
public education around the country.
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concentration on classical languages and cultures, was one-sided, so too, were
the old primary schools - both the itinerant and permanent schools - in their
concentration on religion and reading. But a new time, with its technological
developments and emerging industrialism, needed people with new knowledge at
all layers of society - the entire school system needed to be recast. Hartvig Nissen
managed, in his own way, to bring together these divergent ideals, the realistic,
the national and the democratic. And he proposed arrangements that got both
state and local authorities cooperating on the reforms. The municipalities received
financial support from the state once local school conditions had been brought up
to a certain level. And the state recognized its responsibility not only to educate
good civil servants - meaning the Latin schools and the University - but also to
produce good citizens, who could become leaders and work in local government
around the country.

Young Sophus Lie landed in the midst of this school reform process. The very
autumn when he became a pupil at Nissen’s Latin and Grammar School, an educa-
tional feud was underway, a battle was later regarded as one of the most vehement
in the history of Norwegian schooling. A decades-old tug of war came to a head
this autumn of 1857 in an intense debate about the royal proposal to eliminate
the Latin composition requirement in the examen artium. English was suggested
as a substitute to the obligatory Latin. The newspapers printed a raft of polemic
letters to the editor, often anonymously submitted in order that the writers could
avoid being personally attacked and rendered suspect. The Student Society called
a meeting to save the Latin composition, if possible, and following a fierce fight,
the vote was 170 for, and 170 against. When the proposal to eliminate Latin compo-
sition was finally approved in Parliament on October 12, 1857, it was an event that
was to have great significance for further developments. The elimination of Latin
composition was a triumph for the “realists’” view of school and education; it was
also in concert with Nissen’s ideas of the equal standing of classroom subjects and
of realistic and national ideals of education. For Sophus Lie, as for all Latin school
disciples, the approval had immediate consequences in terms of their instruction.

Writing Latin was no longer required, but the requirement of understanding
and translating Latin and Greek was still strong. Those students preparing for the
examen artium still had to master the classical languages. For Sophus Lie and his
classmates the two ancient languages consumed thirteen hours, eight for Latin and
five for Greek, out of the total of thirty classroom hours every week.

Martin Kirkegaard Holfeldt was Sophus Lie’s Latin teacher and form master.
Twenty-six years of age, he had received the best marks in his examen artium,
and in 1853 was awarded his public service degree in philology. He was an active
member of the Student Association where he had been a member of the board as
well as of different committees and panels, and he was a member of the executive
of The Norwegian Theater. It has said of his Latin teaching he twice a week gave his
disciples written assignments - one as homework, a translation of a Latin text, and
one classroom assignment, which included not only translations, but also some of
the old composition exercises. Virgil’s £neid was on the curriculum, as were the
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works by Livius and Horace, and they used the grammar by Scandinavia’s leading
man of arts and letters, the Dane, Johan Nicolai Madvig, with whom Hartvig
Nissen had studied for a time in Copenhagen. The Latin curriculum also included
textbooks in the history of literature and the “Antiquities”.

Hartvig Nissen himself taught Greek. Homer’s Iliad was on the curriculum with
works by Plato and Plutarch. For Greek grammar and syntax they also used one
of Madvig’s textbooks. Nissen had long claimed that in the teaching of languages
one should follow the golden educational rule of going from the easy to the more
difficult,and he ensured that there was a good foundation before they started Greek.
He stressed that the living word, the mother tongue, and history were important
sources of knowledge about existence - both human and natural.

Professor Marcus Jacob Monrad was the teacher of Norwegian to the upper
forms of the Latin classes. In addition to his leading role at the University, Monrad
had been teaching these Norwegian classes steadily for twelve years at Nissen’s
School: two hours a week in Fourth Form Latin and three hours a week in Fifth
Form Latin. At this point in time, Monrad was considered the country’s most
learned theologian and philosopher. He was a prominent figure in all aspects of
public life. In school politics he had become a standard bearer for the conservative
school of thought and on many issues was diametrically opposed to Hartvig Nissen.
When the dispute raged most intensely over Latin composition, Monrad had been
one of the leaders in the struggle to maintain it in the curriculum, and he had held
a separate series of lectures on the importance of classical studies. The fact that
he stayed on at Nissen’s School probably speaks mostly to Nissen’s willingness
to compromise but also to Monrad’s position, and his will to influence young
minds. Nissen and Monrad had respectively been president and vice-president of
the Association for the Advancement of Public Information at its inception in 1852.
They agreed that reforms were needed, that public refinement at its most profound
must be built up to serve the needs of the people, and that what was really at issue
was the nation’s culture. But Monrad was of the opinion that it was wrong if, by
a higher general public refinement, they meant that the populace required the
same level of reflective thinking “and a Multiplicity of Knowledge, which greatly
departs from their Conditions of Life and their real Needs” The advice of the
public must be sought, any actual progress had to adhere thoroughly to what
already existed and not be a mechanical addition, and above all, there must not be
too wide a gap between generations. The sovereignty of the national language must
naturally be acknowledged in line with the political sovereignty of the country, but
development had to come about slowly. “The Norwegian language” ought to be,
in the first instance, such as “it really appears in the Script and the Speech of
refined Norwegians”, thereupon would come a gradual approach to the common
language. With these attitudes he defended a staged language development for
Norway. And he convincingly maintained that the dramatic arts must be a factor in
the moral upbringing of the people. Art was necessary to the process of a nation’s
self-development. As a kind of prophetic “Prescience”, art could give a glorified
image of what Norwegians as a people were, are and will be. Yet, although slower
than art, science was nevertheless more important. Science, Monrad proclaimed,
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represented the highest form of knowledge. But for his disciples at Nissen’s School
the great professor mostly taught lyrical and didactic poetry and in his sessions
with his disciples he presented an “Overview of Rhetoric”, the principal aspects
of which the disciples had to repeat in written form. The school’s annual reports
also state that Monrad drilled his disciples in the delivery of oral lectures, and that
every two or three weeks he required a written “Compilation of reasoned Content”.

Half a year after Sophus Lie began at the school, he had the twenty-five year-old
Oluf Rygh as his history teacher. A few years earlier, Rygh had taken the public ser-
vice examination in philology and had been awarded special mention - a deed that
naturally enough was accorded renown. In spite of his solid classical background,
Rygh sided with Hartvig Nissen in his view on the role of modern languages and
sciences in the school. Rygh taught history to all the Latin forms, each form had
two hours a week for both the history of the world and the history of the nation.
For the latter, P.A. Munch’s Extracts from Norwegian History was the central text.
In the senior class he evoked history from the French Revolution onward. While
at the school, Rygh became a university fellow, and at age of thirty-three, he was
appointed professor of history.

Religion was taught by Joachim Fredrik Buchholm. He had graduated nine
years earlier from Nissen’s School, had taken the public service examination in
theology, and later became one of the school’s directors. For two hours every week
he went through the history of the Bible and the Church. The disciples had to go
through the Gospel According to St John and the first five chapters of the Book of
Romans, in the original.

In the modern languages - German, French and English - the upper forms had
three teachers. German was taught by Bachelor of Divinity G.Hansen, complete
with sight-unseen exercises in both written and oral forms, and every two or three
weeks an essay to be prepared as homework. Schiller seems to have been the
author of choice for German literature; they read all of Wallenstein and Wilhelm
Tell. French was taught by the Bachelor of Arts, M. Schnitler, and English by the
Bachelor of Divinity, Hans Ross ~ two hours a week were accorded both subjects
and the curriculum consisted of both compulsory and elective readings from
various textbooks. Selections from Charles Dickens’ novels were read in English
but no marks were yet given in this subject.

In mathematics, three and four hours a week were taught in the two upper
forms. During the school’s first few years, Ole Jacob Broch, obviously led all the
teaching of mathematics. When Broch left the school in 1848, Hartvig Nissen’s
brother, ]. M. Nissen, took over the teaching, then in the last five years before So-
phus Lie came to the school, Sjur Sexe and Hartvig Caspar Christie were responsible
for Mathematics. Both later became professors: Sexe, of mining and physical geog-
raphy, and Christie, of physics. But it was still in many ways Ole Jacob Broch who
ruled the teaching of mathematics. As professor of mathematics Broch not only
taught future teachers: H. C. Christie was, for example, the first science candidate
in 1855, that is, the first time this science teacher examination was conducted. Broch
also determined the requirements for the examen artium. Broch was known to be
such a strict examiner and censor that many could not pass his requirements -
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both Ibsen and Bjernson flunked when they went up before Professor Broch for
the examen artium in 1850 and 1852.

During these years while Sophus Lie was a disciple, a change occurred in the
mathematics textbooks at Nissen’s School. Earlier it had been B.M.Holmboe’s
books from the 1820s - in a newer edition by J.Odén and C.A.Bjerknes - that
were used in arithmetic and geometry, but the school was now in the process of
changing over to Broch’s textbooks. Broch’s geometry textbook of 1855 had already
been introduced in the lower forms and it continued to be used as the disciples
progressed into the higher forms. Sophus Lie’s mathematics teacher during his
first year at the school was Ludvig Sylow, a man who was later to play a definite
role in Lie’s life, both as teacher and co-worker. Sylow himself would publish
mathematical work of an epoch-making nature. Of the first meeting between these
two at Nissen’s School, Sylow in later years stated that although Sophus Lie was the
most competent student in mathematics, he could not see “a future mathematician”
in young Sophus Lie.

One teacher who seemed to have made his mark on the school was Danish-
born Hans Smith Hiorth, He was fifty years old, had travelled widely in Europe,and
had taught geography to all the science and Latin forms for ten years. Early in his
teaching career, Hiorth had publicly critized the established Latin schools - in line
with Nissen’s program he had stated that“the School’s Activities included the whole
Human Being” and not just “intellectual, moral and religious Formation . .. where
Body and Soul, where Comprehension, Emotion and Will, are to be developed in
harmony with one another”. In addition, he considered that the refinement of
physical and aesthetic ideals were also essential.

Nissen’s School, the handsome three-story building located in a large garden,
had a tall, spacious gymnasium within its rear building. Gymnastics had been
an important subject since the school’s inception and many people regretted that
circumstances did not permit more than two weekly hours per class - ideally
it should have been one hour every other day. The newly founded Christiania
Gymnastics Association had also used the school’s gymnasium for a couple of
years, until in the current year, 1857, when they built the country’s first gymnasium
on the neighbouring property. Sophus Lie seems immediately to have enjoyed
himself in the gymnastics hall and he gradually became an enthusiastic gymnast.
In summer there was bathing and swimming - the school did not have its own
baths but had a rental agreement which provided admission to the military baths
for the school disciples.

Lieutenant-Colonel Ulrik Sinding Rosenberg was the school’s gymnastics
teacher,and who also led its rather extensive drill practice. The youths’ preparation
for “the defense of the Fatherland” was made explicit in the school’s program. The
school had taken over 200 used rifles from the Army Department and the older
students were individually trained to load and fire. There were chain formation
exercises and salvo firing along the same lines as those of the infantry. Six or seven
days a year were allocated solely to such practice, which terminated in something
the disciples regarded as a celebration with “forest manoeuvres” led by the gym-
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nastics teacher, who was in turn assisted by junior officers and two buglers. The
benefit of these exercises, as made explicit by the school, was not only military
preparedness, but also the esprit de corps created among the disciples, as well as
the installation of precise obedience and mutual dependence.

The school’s motto and slogan was “Maintain the Chain!” and its symbolic
meaning was interpreted as follows: “If during a Working Day at School one does
not do one’s best, one will hinder the Others; he will disturb their Progress and
will deprive his Comrades of the smooth and uninterrupted Joy of Progression.
Therefore - Maintain the Chain!” And should the good spirit and tone “cease to
inspire One Person or Another, then he was betraying his Teachers’, his Comrades’
Trust: he was not maintaining the Chain.” During Sophus Lie’s years at the school
the disciples also began to use a black school cap with a white cord around it and
a white silk button attached - the upper forms were also allowed a special kind of
bow with the inscription, Maintain the Chain!

Among Sophus Lie’s classmates there was one in particular — Ernst Motzfeldt -
with whom Lie bound himself with ties of friendship that would last for the rest
of his life. Ernst Motzfeldt would become an invaluable supporter in the years
to come, and Sophus Lie would often frequent the Motzfeldt home. Sophus Lie
became almost like a member of the Motzfeldt family, and he would later be a
lodger in their house for several years. Ernst and Sophus were the same age, but
at the time when Sophus started at Nissen’s School, Ernst Motzfeldt had already
been a pupil there for three years. He was the son of Supreme Court Judge Ulrik
Anton Motzfeldt and Pauline Birch.

U.A. Motzfeldt had long been a renowned figure in the world of Norwegian of-
ficialdom. At this time, in 1857, he was President of Parliament and sat on a series of
commissions and committees. In the 1830s he had been part of the editorial board
of the journal Vidar and he had edited Den Constitutionelle [The Constitutional
Journal], the organ of the intelligentsia and the newspaper of the government and
the conservatives. Motzfeldt belonged to conservative circles, and in his home -
with five children from a previous marriage - a conservative spirit reigned. In the
intense debate raging about the elimination of Latin composition, Motzfeldt se-
nior, as a parliamentary representative, had objected to the issue being raised in the
first place. He probably did not completely share Hartvig Nissen’s views on school
and education; nonetheless he wanted his son to receive this education, which in
deepest conservative circles was regarded as the most progressive. Other men in
leadership positions also preferred that their sons receive this more modern edu-
cation. The son of Cabinet Minister Hans Riddervold of the Church Ministry was
another of Sophus Lie’s classmates, and several others were the sons of society’s
prosperous and leading men.

Christiania ~ the country’s capital with the National Assembly, the University,
the Supreme Court and other institutions that otherwise characterise a sovereign
state — at this time had a population of scarcely 35,000 inhabitants. These were
prosperous times and there was much activity in the city. New and bigger buildings
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shot up, trade and commerce blossomed. The railway had made its inroads with
construction work and regulations, and a new meeting place was created around
the railroad station. The university buildings along the main street (which that
same year had been named Karl Johans Gate) were finished in 1852. Much prestige
and authority congregated around the University, the seat of learning for public
servants. But this was also a time when the class of high officialdom and that
of higher finance sought out each other’s company and created alliances that
became a driving force in the country’s social and economic life. As an example,
The Norwegian Credit Bank [Den Norske Creditbank] was founded in 1857 at the
instigation of Professor of Mathematics Ole Jacob Broch. Broch was also counted
as the founder of the insurance company that later took the name Gjensidige.
Professor Broch was equally engaged in both the construction of the railroad
network and the first telegraph installations; he also had a finger in countless
commissions and boards concerning statistics and measuring systems, finance
and insurance - both private- and government-operated.

At about the time of Sophus Lie’s arrival in Christiania in August 1857, a summary
appeared in a weekly magazine, Illustreret Nyhedsblad [News Illustrated], of an
account of how a travelling Frenchman, Louis Enault, regarded the milieu in the
Norwegian capital. The following appeared in a travel description in Paris: “The
University in Christiania is the Seat of zealous Studies. One might perhaps accuse
it of pursuing a far too one-sided Course toward the Utilitarian, and of too quickly
reaching for the practical Results of Science, an Accusation one would never make
against the Universities at Gottingen, Heidelberg, Bonn or Jena, where they seem
prepared to abandon the Earth and lose themselves in the Clouds of Ideology.
One must reprehend both Excesses. This Goal, pursued so obviously, brings the
Norwegian University somewhat far Afield from the more noble Road, such as the
one embarked upon by the Schools of France and England. In Norway one finds
the Preparations for a Refinement that seeks to be finished all at once, and unin-
tentionally apart from that educational Preparation that can only be acquired with
several Years of patient Effort. One overlooks the classical studies [les humanités
anciennes] far too much, those that reveal the Man of Education. During my Stay
in Christiania I visited many Students. I have seen cold Men of Reason with good
Qualities of Comprehension and otherwise, nice people; very few Poets and far too
many Mathematicians.”

This piece was translated and presented by Ludvig Daae, later a professor and
power figure with whom Sophus Lie also had to associate. Ludvig Daae had read
Latin from the age of eight and later was said to be the last Norwegian to speak
and write Latin with ease and facility; hence, in connection with the elimination
of the Latin composition, it is understandable that he called his opponents “flat-
bottomed reasoners” and “anglicised snobs”. This item also appeared in Illustrert
Nyhedsblad. Professor Monrad, on the other hand, represented “both the Study of
ancient as well as modern Civilizations in general”. Nonetheless, it was Voltaire’s
words about Archimedes being more imaginative than Homer that ruled the day
in the Norwegian capital.
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In terms of the cultural arena, it seems these years were an in-between time, an
intermission and an apparent stagnation, but in reality it was a time of growth. In
future years, the 1850s were regarded as an interregnum of minor artists before the
big “modern breakthrough” of Henrik Ibsen, Bjgrnstjerne Bjgrnson and the golden
age of literature, accompanied by painters and composers of top European rank.
Camilla Collett excited attention when her novel Amtmandens Dotre [The District
Officer’s Daughters] came out in two parts, in 1854 and 1855, and it was a signal
of new times when Bjernson’s peasant tale Synngve Solbakken came on the scene
in the fall of 1857, and Ibsen’s Fru Inger til @steraad [Mrs. Inger of @steraad] was
staged at the Christiania Theatre the same year. Otherwise the 1850s were golden
years for student theatre and student comedies; the big theatrical event of this
year 1857 - when Sophus Lie came to the capital - was the hullabaloo surrounding
the satirical piece Gildet paa Merrahaugen [The Feast of Merrahaugen, with
its subtitle, The Charming Cucumber] ', under the signature of Jokum Pjurre, in
which the concrete, the physical and the down-to-earth were presented as the jolly
alternative to late romanticism’s use of the supernatural with its ghosts, wood
nymphs and sorcery. Behind the pseudonym Jokum Pjurre, stood Olaf Skavlan, a
philologist, and someone Sophus Lie would come to know very well.

Thus it was that Sophus Lie stayed at Nissen’s School for two years before he
took his examen artium together with nine of his classmates. There were also
disciples from the Cathedral School in Christiania who took the examination.
From the entire country a total of 109 boys sat the exams, and 98 of them succeeded.
Approximately half of the candidates were privately tutored. The examen artium
that year began on August 3, and consisted first of three written tests - two
compositions in the “mother tongue” and one translation of a Latin text. Later
there were oral examinations in Latin, Greek, German, French, Religion, History,
Geography, Arithmetic and Geometry.On the first day of examinations the students
could choose between two subject questions: “Description of a Summer Day in the
Country” or “The State of Europe at the Time of Martin Luther’s Emergence as a
Reformer.” Sophus Lie chose the first subject. He became ill and could not sit for
the next two days of examinations. The grading of the written examinations was to
take place on August 11" - Sophus Lie had passed the first exam and was allowed
to take the two he had missed. In the first of his postponed exams he answered the
theme “A Comparison between Lycurgus and Solon as Lawmakers” and the Latin
text he had to translate consisted of approximately 270 words. Lie now passed
these exams as well, but in the school’s printed schedule for the days of the oral
examinations his name is merely inserted by pen, probably as a result of his illness
and the postponed tests.

The oral examinations took place over a period of sixteen days and the can-
didates were distributed among sixteen groups of six to seven each. These were

18 «Feast at Merrahaugen” (Marrahaugen being the hill in Christiania (today, St.Hans-
haugen) where horses were stabled) was an ironic reworking of Ibsen’s play, “Feast at
Solhaug”, which was presented for the first time a year earlier.
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tough and extensive exams and caused great stress to many of the aspirants. The
day before the oral exams were to commence, one of the Nissen’s School candidates
died. The deceased was Sophus Lie’s classmate Johan Fredrik Johannessen, whose
father had been a merchant in Christiania. The school issued the following state-
ment: “In him the School lost one of its most promising Disciples ever to stand for
Admission to University and his Mother, the poor Widow, lost the best, the dearest,
her only Son, her bright Hope for the Future.”

Sophus Lie succeeded with his examen artium and received the top mark, that
is, Number 1 in all oral subjects except Greek, in which he received a 2. Only in
his “Preparation in the Mother Tongue” did the mark go down to a 3, but of his
classmates only Riddervold received a better mark for his Norwegian composi-
tions. In the Latin translation, Lie received a 2. The marks were totalled up to make
up a summary mark, which for Sophus Lie was 15. His best friend Ernst Motzfeldt
received a 14, while Riddervold had a 16. These were the three best in their class.
Ernst Motzfeldt later intimated that Sophus Lie was disappointed in his mark in
Greek and that it was a contributing factor to his not choosing to study philology.
No discernible enthusiasm for mathematics had yet emerged into the light of day
from within Lie, even though Sylow, his teacher, regarded him as the best student
in the class in this subject. Lie knew what he needed to know and received the
best mark in Arithmetic and Geometry — with Professor Broch as internal exam-
iner and Senior Teacher Sylow as external examiner. Lie’s mathematics education
during his last year at Nissen’s School seems to have been somewhat uncertain.
When Ludvig Sylow at the beginning of the school year in the fall of 1858 was ap-
pointed Headmaster at Fredrikshald ', a whole year passed before Nissen’s School
once again had a permanent mathematics teacher for the upper forms. Then the
newly graduated science teacher, Cato Maximillian Guldberg, arrived - someone
who perhaps had also substituted at the school during Sophus Lie’s last year as a
disciple. Ten years later C. M. Guldberg became a professor of applied mathematics
- and three years after that Sophus Lie also held a professorate in Christiania.

!9 Fredrikshald, a garrison town on the southern boundary with Sweden is today known as
Halden.
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A short time after he had become a university student, in the fall of 1859, Sophus
Lie enrolled at the Royal Fredrik’s University of Christiania. We know little about
his reflections concerning the choice of studies, except that according to comments
by his best friend Ernst Motzfeldt, Lie might well have been thinking of studying
philology. The two friends and neophyte university students, Ernst and Sophus,
had mounted a little hiking tour after the examen artium and before the start of
lectures at the University. They headed west from Christiania, through Asker to
Drammen, on to Kongsberg, and returned across Ringerike, north of the capital.

A definitive choice of studies could in any case be put off for the time being. Be-
fore the young scholars were eligible to embark upon their public service curricula,
they had to take a set of rather comprehensive preparatory exams, the so-called
secondary examination, which was divided into three sections — the examen ar-
tium was considered the first examination. The secondary examination could be
concluded after one year of study, but many - Sophus Lie among them - took a
year and a half to complete the programme.

Exactly during that autumn of 1859, two variations of the secondary exami-
nation became available. The fierce struggle for hegemony - classical languages
versus the sciences - had made its imprint here as well. The fact that Sophus Lie
chose the natural sciences may indicate that he had already decided to study the
sciences, but on the other hand his choice was still in line with the University’s
Universal Act of 1845. The freedom to choose that became a reality in the autumn
of 1859, provided more room for the humanities and classical studies; moreover
it was considered to constitute a confession that things had gone too far, too fast,
in the direction of the natural sciences in the years since 1845, when the new uni-
versity regulations had been voted into effect. In the interim, an examination for
science teachers had been instituted as a separate course of studies - a big triumph
for the sciences, although these studies still came under the Faculty of Philosophy.
The two variations in the course of studies toward the secondary examination
could also be supplemented by additional examinations and did not involve any
definitive choice of future public service studies.

The background to this broad-based secondary examination and its signifi-
cance for general education was a subject Sophus Lie would later be interested
in, and would come to take a position on, both as a professor and in letters to
newspaper editors.
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Having to go through two sets of academic examinations - the examen artium
and the secondary exam - before one could apply to study in public service fields
- had been a long tradition at the Danish-Norwegian universities. The regula-
tions went back to 1675, to Imperial Chancellor Peder Griffenfeldt, who was of the
opinion that the scientific level in the twin realms must be increased and that the
foundations of knowledge among aspiring professionals had to be strengthened.
This was probably in counterpoint to Sweden, where the quality of teaching had
already been made more effective in the Latin schools and universities.

From the moment of the first University Act of 1824, it was determined that
a supplement to the Latin school was necessary. The students must be tested in
their knowledge of subjects useful to everyone, such as philosophy and mathe-
matics, astronomy and natural history, classical languages and history. The old
Danish-Norwegian specialisation that required only theology students must take
the test in Hebrew was continued in Norway. But when a new University Act came
into effect in 1845 - primarily due to Professor A.M.Schweigaard’s efforts at the
University and in Parliament - Latin and Greek were eliminated from the curricu-
lum in favour of the natural sciences. The secondary examination now consisted
of philosophy and five natural science subjects: Mathematics, Astronomy, Physics,
Chemistry and Natural History. The examinations took place in three sections. In
the first, the subjects of mathematics and natural history would be read, in the
second section, zoology, botanical classification and astronomy, and in the third,
physics and chemistry. Philosophy held a special place: lectures in philosophy were
held in the course of three semesters and the students were required to take phi-
losophy for at least two of these. During the first semester at University no one was
allowed to take more than the first section and no one could sit the examinations
in the two other sections without first having finished and passed the first section
(mathematics and natural history). The regulation of 1845 marked a definitive tri-
umph for the importance and position in general education of the natural sciences.
At this time the secondary examination was the highest degree one could acquire
in the natural sciences, apart from a degree in mining. And Latin had long since
disappeared as a terminal degree — a Doctorate in Norwegian was first defended in
1847 by Ole Jacob Broch - the University curriculum catalogue was the only place
where the text was printed first in Latin, and then in Norwegian, a practice that
persisted until the fall semester of 1894.

But the secondary examination regulation of 1845 was criticised by theolo-
gians, philologists and lawyers, who claimed that they had little use for what they
learned in mathematics, astronomy and the other science subjects. The Faculty of
Theology in particular was of the opinion that they should rather emphasise their
real calling - the examination of the soul, and preaching. The times when parsons
taught people natural history were irretrievably gone. And without saying any-
thing demeaning about the natural sciences, the Faculty of Theology commonly
claimed that in principle the times did not require a broadened education - that
“General Education must not be advanced at the Expense of Thoroughness” - and
good sense and concentration were underlined as the basis of all scientific devel-
opment. This was the ongoing discourse that, as of the fall of 1859, led to a choice



Student Life 73

of subjects for the secondary examination. Now those who took three of the four
subjects - History, Old Norse, Latin or Greek - would be exempt from Chemistry,
and in addition, would have their Natural History curriculum reduced to a general
introduction to this science.

The principle that all students should follow the same course of studies was
abandoned. One year later, when the Faculty of Philosophy was divided into the
Faculty of History and Philosophy and the Faculty of Mathematics and Natural
Sciences, a new division in the old educational foundation became a fact. The
“unity of education” would be further destroyed through the school and university
disputes of the 1860s, that among other things resulted in the old Latin school
being divided into a Classics line and a Science line, which respectively graduated
Latin artium and science artium students.

In a newspaper article Lie later wrote about the regulation concerning choice
of subject for the secondary examination: “The Purpose of this Freedom of Choice
was supposedly to provide a certain Latitude for the Interests and Desires of those
with different Gifts. In fact the whole Thing largely amounted to the future Science
Teachers and Medics choosing the Sciences while Philologists and Theologians
rather preferred the Humanities. In any case, the newly-instituted Freedom to
choose, which did not exactly coincide with the original Perception of the sec-
ondary Examination, had to lead to Thinking that this Examination might not only
be regarded as a Termination of General Education, but that it also might serve as
an Introduction to the various Public Service Courses of Study.”

And when later, in 1883, this secondary examination was the subject of intense
debate, Professor Sophus Lie was one of those from the Faculty of Mathematics
and Natural Sciences who proposed that “one ought to return to the Original Intent
of the Secondary Examination, that this Examination alone ought to fill the Holes
in the General Education of Latin and Science Examinees.” His proposal, which
involved the secondary examination having compulsory subjects, found support
in the Faculty of Medicine, while the other three faculties wanted to maintain the
freedom to choose, to the extent that the secondary examination would serve as
an introduction to the public service degree in these faculties.

Probably no other exam in Norway has been so much discussed as was this sec-
ondary examination. Literary memoirs are full of anecdotes about legendary pro-
fessors and outlandish questions and answers both in the auditorium and around
the examination writing table. One of the reasons for this was that the professor
or the lecturer who did the teaching also presided over the examinations, and
since most of the teachers wanted very much to be well-liked, they told their ea-
ger students what they should answer in order to come through the examination
gracefully. This in turn led to the students swatting and cramming - often only
shortly before the exam - what they felt certain they would be asked about. Hol-
berg’s > old expression “half-educated bandits” was a much-used characterisation

20 Ludvig Holberg (1684-1754), born in Bergen, was poet, philosopher and historian, as well
as dramatist. Considered the Moliére of Denmark-Norway. His plays, often satirical, burst
upon the public in 1722.
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and some professors were so butter-fingered with regard to the marking that the
University’s executive had to step in and demand they be more prudent.

For a student with a good examen artium, the subjects of the secondary ex-
amination were considered easy, and the subjects were laid out such that to some
degree they could be mastered by individual study. There continued to be many
who combined the secondary examination with one or another private tutorship
in the country.

But many others also put much work into the secondary examination and felt
that it paid off in their later studies. Indeed, Sophus Lie seems to have been of this
opinion. He would apply himself with great industry to his studies, even though in
the autumn of 1859 he started off with a superficial attitude and was absent from
classes.

When Professor O.]. Broch began his lectures in mathematics on September 9t
that year,and continued with three hours each week, Sophus Lie had left Christiania
and was back home with his family in Moss. It seems he had been feeling ill for a
period - what he called “a terrible Stomach Pain”, in a letter to Ernst Motzfeldt.

Over the years the correspondence between these two friends would become
extensive, and fifty-eight of Lie’s letters to Motzfeldt are still extant, although for his
part, Sophus Lie did not take care of the letters he received from Motzfeldt. The very
earliest letters in this collection date from the beginning of September 1859, while
Lie was home in Moss even though the lectures for the secondary examination had
begun in Christiania. He reported that the terrible stomach pains continued and
left him quite inactive. For several days he had “no Mind for anything other than
to read Novels, something that in and for itself is not such a wrong Occupation,
when one, as I, on this Occasion, have good (that will say enjoyable) Novels.” Lie
complained that he had very few friends in Moss, and those there were, “were so
busy with the Business Life that they have no Time for anything else” When the
stomach pains began to diminish he took a three-hour walk to the neighbouring
parish of Rade, a distance of about 20 km. from Moss, in order to visit one of his
classmates from Nissen’s School, Lauritz Bassge. And Lie reported that he grew
both disappointed and angry when Bassge was not home: “But this would be to the
discredit of Bassge when I got back to Town; the Blockhead invited me himself,and
then he went out; now indeed, the Time, the Grief !” About the forthcoming studies
he wrote:“Naturally enough, I am living in a full Ignorance concerning the Lectures
and such, [. .. ] you would do me a great Service if you would give me a Touch of
Enlightenment thereon, together with how you have found the Lectures, and in
any case, whether or not you have found them to be indispensable.” Motzfeldt’s
answer to this would be decisive for it would determine when Sophus returned
to Christiania. Motzfeldt was determined to study law, but at the beginning of the
secondary examination course, it was in any case a common course for all.

In addition to Professor Broch’s lectures in mathematics, Professor Halvor
Rasclv’s lectures in natural history were now a topic of conversation - on average
there was an audience of about fifty. Rasch lectured six hours a week (“on the
Anatomy of Organs in the Plant and Animal Kingdoms, Physiology and common
Systematics”), and in addition to the lectures at the new university buildings on
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Sophus Lie - in the middle of the back row - had planned, while still a university student, on
a military career, but poor eyesight seems to have put a stop to this plan.

In 1856 the students got their own gymnasium, the “gymnastics hall”, at the corner of
Universitetsgaten and Kristian IVs gate. The photo shows the room as it is today.
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Top left:

Ole Hartvig Nissen, in 1843 founded
Nissen’s School, and later became the
country’s leading reformer of school policy.

Top right:

Carl Anton Bjerknes, Professor of Mathe-
matics, famous for his experiments and
theories concerning hydrodynamics.

Ole Jacob Broch, Professor of Mathematics,
Parliamentarian and Cabinet Minister, and
from 1879, leader and director of the inter-
national office of “weights and measures”
at Sevre in Paris.




Student Life 77

Lie’s friends and hiking companions: Ludyig Sylow (top left), Kristofer Janson (top right),
Axel Blytt (bottom left) and Gerhard Armauer Hansen (bottom right).
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Karl Johans Gate, he would also take the students out for demonstration tours, to
see living plants at the Botanical Gardens located in the district of Tayen.

After his absence during the first half of September, Sophus was probably quite
soon back and attending lectures in the capital. When the examination came in
December he had mastered the course of studies so well that he had obtained the
mark of 1 in both subjects. Moreover, Professor Rasch was one of those who never
gave a mark lower than a 3; that is,a laud or second class - it was said that Rasch was,
moreover, one of those who would give top marks to a candidate who did nothing
greater than distinguish between a rose and a lily, and he would certainly have
given good marks to anyone who explained that the blood’s dark colouring was
caused by a substance that resided in the veins and resembled soot inside a pipe.
But as for Professor Broch, his severity at the examination table never relaxed, and
the mathematics course included “Stereometry, Trigonometry (the plane and the
sphere), Equations and the first Fundamentals of Algebra, including Knowledge
of common and quadratic Equation Solving”. Presumably this teaching was in
accord with the textbooks in arithmetic and algebra that Broch published in 1860.
In comparison to Holmboe’s old textbooks, Broch’s starting point was closer to
the realities of life: the accounts and the material were broader and richer, but the
books were heavy-going, and dependent upon a teacher. It is perhaps interesting
to note that Broch erroneously maintained that Euclid’s parallel postulate could be
demonstrated using the other four axioms alone.

In January 1860, Sophus Lie went on to the second part of the secondary examina-
tion course,and during this spring semester he read astronomy and the systematics
of natural history. The natural history lectures were given by Professor Rasch, but
astronomy was conducted by the lecturer, Carl Fredrik Fearnley. The astronomy
section included “an Overview of the most important Theses of spherical and the-
oretical Astronomy, together with a Description of the most common Furnishings
and Use of Astronomical Instruments.” The latter, the instruments’ furnishings and
use, were explained at the Observatory, the fine University building on the Solli
estate. C. F. Fearnley was said to have been a silent, absent-minded and withdrawn
person who wished everyone well and had no ill-will toward anyone. But for So-
phus Lie, who after completing the science teacher examination, thought to pursue
a career for himself in astronomy, Fearnley became the one who stuck a spanner
in the works and brought such plans to a hait.

In the exam in June - in astronomy and systematic zoology - Sophus Lie again
received pree ceeteris, the mark of 1 in both subjects. To complete the secondary
examination there was now only the third section left, that is, chemistry, physics
and philosophy; physics and philosophy continued over two semesters, and during
this spring semester Sophus had listened to his old teacher of Norwegian, Professor
Monrad, lecture for four hours a week in psychology. Young Sophus seems not to
have enjoyed this at all.

He was home in Moss during the summer holidays. He had actually planned
a journey to Trondheim this summer together with his father - for the great and
ceremonious crowning of King Karl XV, at Norway’s medieval Nidaros Cathedral.
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But it seems that Father Lie could not be away from Moss for such a lengthy pe-
riod due to the many religious sects and itinerant preachers who at that time were
impressing their stamp upon the Moss congregation. Thus Sophus had to con-
sole himself that his father had only postponed the Trondheim journey until the
following year. Then, according to his father, they would, together with Sophus’
eldest brother, Fredrik, who would be finished with his science teacher’s examina-
tion, visit Trondheim and the regions where Father Lie had spent his childhood -
and at that time brother John Herman would be finished at the Military Academy.
That summer of 1860, Father Lie thought that Sophus “with the greatest of Unction”
should, “out of brotherly Piety” visit his sister Mathilde in Tvedestrand. It was more
than three years since he had last seen her and her husband, the district doctor,
Fredrik Vogt. And Sophus had never seen the three children who had been born
during that time. Sophus confessed to his friend Motzfeldt that he had no desire to
go to Tvedestrand, but that he could not announce his lack of desire without being
called “a Scoundrel of a Brother” — and: “When anyone begins to talk to me about
Piety, it is almost as bad as when Monrad goes on about his Morality.I do not know
whether to go forwards or backwards.”

Sophus visited his sister that summer, and stayed at the doctor’s estate in
Tvedestrand - with the sun and the summer over the fjord and the town giving
life a heightened taste. During the years that followed, Sophus would make several
summer visits to Tvedestrand, something from which both he and the Vogt family
would take great pleasure.

The autumn semester at the University began again in September. In physics,
which also included meteorology, the lecturer, H. C. Christie, who in the spring term
had lectured on electrotechnology and thermology, now continued with mechanics
and acoustics. Christie was known for laying out the course clearly and simply for
the students, and frequently he had an audience of seventy, and he inspired enthu-
siasm with the lively and humorous elements he included in his lectures. Associate
Professor Hans Henrik Hvoslef taught chemistry. In philosophy it was Monrad
who held forth on ethics and the history of classical philosophy. In addition, Johan
Sebastian Welhaven, the poet and professor, contributed to the philosophy course
by lecturing on “philosophical Propadeutics [the nature of preliminary instruc-
tion in philosophy]”. The two professors alternated their lecturing in the various
fields of philosophy, and they based their teaching on some small pamphlets that
Monrad had allowed to be published. Everyone said that Welhaven’s lectures were
brilliant in their eloquence, no one had a voice of such surpassing quality, nor
such a command over the art of oratory as Professor Welhaven. He mounted the
podium, always at the precise moment, in the largest auditorium - No. 6 in Domus
academica - cast a sharp glance at the gathering, fitted a small piece of paper to the
lecturn with a pin, and then captivated the students for three-quarters of an hour.
He then removed the pin, put the slip of paper in his pocket, and silently departed.
Most reported later that they could not recall much of what Welhaven had said,
but they had a memory of an extraordinary master at work, bending and joining
his words. Welhaven could be extremely demanding as an examiner, and derisive
of the less knowledgeable candidates. Sophus Lie was hardly in their ranks, but
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philosophy was nevertheless the only subject from which he emerged without a
top mark - in philosophy he was left with a 2. Apart from this, he completed the
examination in December 1860, with the mark of 1in both physics and chemistry.
As his overall standing in the secondary examination Sophus Lie stood pre ceteris,
and with this he was one of the two best in his cohort.

After this came what was termed “a well-deserved Christmas holiday” at home in
his father’s house at Moss. Then Sophus Lie began the public service course in
science in January 1861. He was nineteen years of age, and was thus beginning the
same course that his brother Fredrik was now finishing. The total number studying
at the University at this time was 560, and only ten or twelve of them were science
students.

The public service course in science had been founded by Professor Broch
ten years earlier. It took as its primary task the education of competent science
teachers; yet the plan was also to give “the Future of technological Activity a
powerful Support”. The first candidates graduated in 1855, and of the fifty or so
who took the examination over the course of the next twenty years, all of them,
so to say, became teachers, most adjunct teachers and head masters in the higher
schools, nine were linked to the University, and only a very few had anything to do
with practical economic life.

The course of studies was divided into three sections, each with its specialised
centre of gravity. The first section was the heaviest, and it included mathematics,
geometry, mechanics, mechanical engineering and technical drawing, and it was
this part of the curriculum that was most time-consuming. Sophus Lie would use
three years on this part of the curriculum - and only one year for each of the other
two sections.

It was Professor Broch who led the subject,and he was the predominant teacher
in this first section. He gave lectures over a series of broad themes - “as good as
all the branches of mathematics”, according to the subsequent science student and
associate professor, Elling Holst. The University’s annual reports show that in this
particular year, Broch lectured on integration, analytic plane geometry and statics
(knowledge of the equilibrium between energies and bodies), and that in these lec-
tures he had from six to eight students. In addition to Professor Broch, Carl Anton
Bjerknes also lectured. During these years he had advanced from a research fellow
to a lectureship, and in 1866 became professor of applied mathematics. Bjerknes
lectured on complex functions, statics, mechanical engineering theory, analytical
stereometry, and went through Cauchy’s residue theorem. This was composed of
a series of lectures stretching over several semesters of the science students’ first
section. These students also heard Lector Christie go through the material that
dealt with the earth’s magnetism.

Sophus Lie seems to have thrived during these first years as a student. Apart from all
the lectures and studies, he was often together with friends - in festive situations,
in academic gatherings, out on tours and inside the gymnastics hall.
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Getting involved in gymnastics was a very popular activity of the time. Nissen’s
School had had a large gymnasium - The Christiania Gymnastics Association had
been founded in 1855, mainly by immigrant Germans, and went directly to work
building a gymnastics hall. Thus, in the autumn of 1856, the students had been
able to put to use a gymnastics premises that had been built on the corner of
the University property, facing Kristian IV Gate, and this was the fulfilment of
a decade-long demand by the students. It is highly likely that it was here that
Sophus Lie and his friends met and practiced gymnastic exercises. Apart from
Ernst Motzfeldt, Gerhard Armauer Hansen was one of Lie’s closest friends at that
time. Armauer Hansen had become a student the same year as Motzfeldt and Lie,
and following the secondary examination, he had begun to study medicine; he
took the public service exam in medicine the same year that Sophus Lie completed
his own public service studies. At this time it seems that it was these three -
Armauer Hansen, Motzfeldt and Lie - who were the core of a group of comrades,
who were all avid students, gymnasts and mountaineers. In his Memoirs of a Life
(1910), Armauer Hansen wrote about how they often amused themselves swinging
from the gymnastic rings and doing backward somersaults. It is in these memoirs
that Armauer Hansen recalled the episode in which Sophus “sailed through the
air a great distance and fell to the floor on his posterior” and cursed them up
and down for laughing when “he had nearly done himself in”. And it was now,
in the middle of this cursing that Sophus was said to have abruptly stopped and
muttered, “It’s strange though, because I even calculated exactly when I should let
go.” Armauer Hansen commented, “It never occurred to him that perhaps he let go
(of the gymnastic rings) later than he calculated he should do so.”

Also in relation to the gymnastics hall, Armauer Hansen recounted that Sophus
Lie was very methodical when he vaulted the wooden horse: “He would spit on the
floor at the point from which he would spring, then he would place his left foot on
the spit mark and take seven paces backwards; he would now run and vault”

The venerable Student Society was certainly the great meeting place. Here the
students gathered for discussions, parties and theatrical performances. But during
the 1850s an active life of societies and associations had blossomed, with vari-
ous fields setting up associations — and much of the professional and scientific
discussion took place there. “Literaten” focused on literature, while the Language
Association focused on languages; theology had its own student association, as did
medicine. And in 1859 the science students formed their own association, called
“Realisternes og Mineralogenes Forening” [The Scientists and Minerologists As-
sociation]. As a rule there was considerable interaction between these associations
and the Student Society, and most of the associations held their meetings on the
premises of the Student Society on Universitetsgaten [University Street]. Here they
held lectures in their respective disciplines, and here they comforted themselves
with a glass of beer, and among other things, a smoked herring - seldom did
they resort to the punch bowl - and when the spirits were particularly high, they
danced “the Round Dance and the Chain of Friendship” and strolled in the park
of the royal palace afterwards. It also occurred that topics that had been taken up
in these associations were brought into wider discussion in the Student Society.
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For example, this happened when the theologians studied Seren Kirkegaard, and
took the discussion to the Student Society under the question “Is is defensible to
become a Priest in the State Church?”

Sophus Lie was never a very zealous “societies man”, but he was one of the
most diligent about the meetings of Realistforeningen, the Science Association. He
probably shared his friend Armauer Hansen’s assessment: “Otherwise there was
not much excitement in the Student Society during those years” - on Saturday
evenings one simply sat around a long table and drank “barely endurable punch
and made boring speeches; one had to be sophomoric and witty.”” And thus it
was that all these jurists did their best to outshine one another in sophistry. After
the founding of the Medical Association, Armauer Hansen almost never attended
the meetings of the Student Society, except for the larger celebrations. Sophus Lie
seems to have followed a similar pattern; he went instead to Realistforeningen.

The Science Students Association started its activities independently of the
Student Society - in rented premises at an organ builder’s establishment, a place in
Akersgaten — but the relationship with the Student Society created disagreements
about what sort of an association it should be, about what it should focus upon, and
what its social and scientific activities should be. In January 1861 - that is precisely
when Sophus Lie became a student of the sciences and a member - the Science
Students Association held its meeting for the first time on the Student Society
premises, and this was seen as a defeat for those who were the most interested in
science.

In these gatherings - at the outset, every Thursday evening - there were nor-
mally ten to twelve in attendance, and Sophus Lie was among those who attended
most meetings in these first years. The meetings generally consisted of a scholarly
or scientific lecture by one of the members, but over half the meetings had no
lecture, and as such they scarcely had high scientific ambitions. In a description
written thirty years later, Lie wrote about the science students of the 1860s: “We
got together at Realistforeningen for Lectures and Discussions on theoretical, and
occasionally also, pedagogical Questions. The very fact that we had any Lectures
whatsover by means of this Method, although seldom of any higher Sense of sci-
entific Value, I am still convinced most were of great Benefit by virtue of this
independent Activity.”

In any case, the list of themes taken up by Realistforeningen’s members seems
quite impressive: lectures were held on glaciations, floral and faunal remains in
bone cavities, on the propagation phenomena among plants, on languages and the
origins of species, on the summation of six-sided stacks of cannonballs, on Gauss’
development of the magnetic axes, on Euler’s formula series for numbers, on the
history of statics, on the origin of Arabic numbers, on the history of mathematics
- and in addition, the concept work, over a period of time became a source of
vehement discussion. Sophus’ eldest brother Fredrik had also been active in the
Association, and during this first year that Sophus was a member, Fredrik gave a
lecture on the Keplerian laws - earlier he had spoken on functions in the devel-
opment of series, on Taylor’s theorem, on some geometric theorems, and on conic
sections. Two years would pass before Sophus himself would hold any lectures in
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the Association, but then he also gradually became one of the most avid. One of the
Association’s most active members during these years was Thorvald Ingolf Broch,
an all-rounded sciences candidate who seems to have been an inspiring force in
the milieu. Thorvald Broch’s contributions had both professional content and at
the same time took up and discussed the regulations governing the whole of the
science teacher examination, and in addition, he was a zealous reader of all kinds
of belles-lettres. During the spring of 1861 at Realistforeningen, Thorvald Broch
began a series of lectures on the geometric significance of differential equations -
the material was difficult and after six lectures, with everyone’s consent, the series
was discontinued. The most thought-provoking of Thorvald Broch’s enterprises
was probably that he posed far-reaching mathematical questions that did not have
secure answers, and it might seem as though Sophus Lie later took over a little of
Broch’s active and querying role in the Association.

Whether Sophus Lie went to Trondheim together with his brothers and his father
during the summer of 1861, as his father had promised, is unknown. His two broth-
ers, Fredrik and John Herman, in any case were not finished with their education, as
the previous year’s plan had assumed they would be. John Herman was discharged
from the Military Academy in September and began his service in Bergen a short
time later, while his big brother Fredrik was not finished with his science teacher
examinations until December - and Fredrik began employment as a teacher at
Nissen’s School almost immediately. Perhaps little brother Sophus had to confine
himself to being home at Moss that summer - in any case he hardly had the money
in his own pocket for a journey to Trondheim - or perhaps he visited his sister
and her family again at Tvedestrand. There are no definite clues as to where in
the landscape he was to be found that summer. But all the same, he was back
in the capital in September when the fall semester began, and at every Thursday
meeting of Realistforeningen, through both fall and spring semesters, he was in
attendance. Professor Ole Jacob Broch continued his lectures on “almost all math-
ematical branches”, and the lecturers Bjerknes and Christie punctually conducted
their planned lessons.

There is every reason to believe that Sophus Lie was performing gymnastics
as avidly as previously, and undoubtedly he took part in overnight outings in the
forests of Nordmarka north of the city, and out along the fjord to a cabin on one of
the islands near Sandvika on the west side of Christiania. There they played cards
late into the night, and were underway again by four o’clock in the morning to go
shooting the ducks that made their way out to the fjord. Armauer Hansen would
later recall, “I do not recall whether we took any life; we would shoot throughout
the morning at half or wholly full bottles that were slung out to sea; whether we
hit any of them I do not recall. But carefree and healthy it was, and then at the end
of the day we rode back to the city again”

During the summer of 1862 Sophus Lie’s first mountaineering tour came into
being - a tour he mounted together with Ernst Motzfeldt and theology student
Kristofer Janson, who had also become a student at the same time as the other two.
The three student friends left Christiania on a beautiful afternoon at the end of June
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in the direction of what had long been considered one of the country’s foremost
sights: Telemark and Tinn, on to Rjukan Waterfall and the valley of Vestfjord and
the towering peak of Gaustatoppen. The three students hiked to Rjukan, viewed
the impressive waterfall*!, and climbed Gaustatoppen. In his memoirs written fifty
years later, Kristofer Janson wrote about how, after Gaustatoppen, they arrived at
Hjartdal, dropping from fatigue, in order to overnight there in the post house, as
was the custom. Due to a christening on a neighbouring farm, with lots of people
and lots of drink, there was only one serving girl on duty, even though it was late
in the evening. In the middle of the night the people of the house came home, and
the wife announced that she really wanted to go back to the christening party at
the farm, and she insisted at the top of her lungs such that the husband, in order
to stop her, locked his lady into the granary. The husband beat and tormented
her so vehemently that the serving girl ran off to alert people at the farm. Then
even deeper into the night the party-clad celebrants from the neighbouring farm
arrived with shouts and yells, pounded on the door of the granary, freed the
captive wife and bore everybody back to the christening party. And now it was the
husband’s turn to be cursed. Kristofer Janson commented in his memoirs that he
later explained how ungodly it was to hit one’s spouse, but the peasant had only
responded, “You got to beat the fleece when it’s full of fleas.”

Kristofer Janson had more to tell as well about this tour, and there is a letter
from Sophus Lie that recounts their subsequent journey over the mountains. When
they reached Byrtevatnet and Mo, they were hospitably invited to the vicarage,
where they stayed a week. That is to say “there was a whole measure of lively,
young, cheerful daughters there, and we were - students,” commented Janson and
recounted how both the vicar’s wife and the boys of the farm joined in when it
came to Kiss in the Ring, which was played out in the farmyard. Apart from this,
the three students experienced “the old Vicarage’s Amusements” with “Hare in the
Oven”,“Billy Goat on the Bedpost” (The billy goat did not behave in an appropriate
manner and was dismissed), spruce sprigs under the sheets, and so on. The vicar’s
daughters - six in number - were, according to Janson, particularly interested to
make closer acquaintance with Sophus Lie. Motzfeldt had earlier on the journey
tried to clip Sophus Lie’s hair,but as a prank had done it in such a way that there was
“a deep valley across his skull”. Sophus’ head had consequently been christened
Vestfjorddalen (the valley) and Gaustatoppen (the peak), and it was certainly a
continual delight for the vicar’s daughters to try to level off the Gaustatoppen with
their scissors. Whether Sophus Lie had found this intimacy enjoyable is not known
- his travel companion wrote simply: “The good-natured Sophus kept his patience,
but he was still fortunate, for when he left, his Vestfjorddal was scarcely visible.”

From Mo, Lie and Janson hiked further west, that is, first they had to make
a water crossing by rowboat in the direction of Vinje, a main town in Telemark,
and then further westward. The plan was to reach Bergen where Janson’s parents

* During the occupation of Norway during World War II, heavy water was produced here -
an element in what British and American intelligence saw as part of the development of
nuclear capability, and hence part of the Axis war effort. With assistance from England,
the Rjukan installation was sabotaged by the Norwegia resistance movement.
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lived, and where Sophus’ brother John Herman had moved. For his part, Motzfeldt
continued on over the mountains to Bykle, and down the long north-south valley,
Setesdalen, to his fiancée in Kristiansand, and then back to Christiania. It was to
him that Sophus later reported in a letter on how the continuing westward tour
had gone. Motzfeldt had left Mo the day before the other two, and Sophus began by
describing how he and Janson had spent the evening prior to their departure from
the hospitable vicarage - how they had been astounded by all the ladies urging the
vicar’s wife to set herself up out in the garden, whereupon with great solemnity,
she had sung a serenade composed for the occasion, in honour of the two students.
The vicar’s wife, Louise Marie, née Poppe, was the cousin of the collector of folk
melodies, Ludvig Mathias Lindeman, and the year before, during the summer of
1861, Lindeman had also been there at the vicarage, where he had written down
seven melodies that Madame Louise had sung for him, including what later became
the well-known “Ola Glomstulen™.

Other than this, the leave-taking from the vicarage had been a lengthy affair.
After the touching farewell serenade in the garden, Janson had to make a speech
- Lie commented that he had certainly thought it was “one of his Copenhagen
Speeches; he really got cooking again,” and here he was alluding to the fact that
earlier in the summer Janson and Motzfeldt had participated in a student meeting
in Copenhagen. Moreover, according to Lie it was precisely Janson, with whom one
of the vicarage girls had fallen in love, and she had informed Janson in confidence
that “for her these Days would be unforgettable”. When the two students had gone
down to the beach to be rowed across the lake, Janson gave a new speech and the
two then “chimed in with a rousing, ninefold Hurra for Mo, whereupon the Priest
[Elling H.Friedrichsen] responded .” Lie concluded his description, saying “Whilst
the Boat glided across the Water, we sang a Song, and kept it up as long as we
thought we could be heard; whereupon we swung our Caps over our Heads, the
Ladies waved their Handkerchiefs, and so it was over.”

When Lie next wrote to his friend Motzfeldt ten days later, he had reached
Bergen. The trip over the mountains had gone well; they had “walked well, eaten
well (that is, much) slept well, and had Rain the whole Time.” They had been
taken in at the vicarage at Vinje and got to hear that two other students they knew
from Christiania - Otto Lund and Georg Kent - had been there four or five days
earlier, and had headed further west towards Haukeli. Lie and Janson caught up
with the other two students the following day but they had the misfortune that
their flask of spirits fell out of the rucksack and smashed - “Ever since then Janson
kept thinking back with Wistfulness to that Event,” commented Lie. He went on
to describe the westward journey: “As a Rule, the Route was easy to find. At two
Places we had to wade across Riverbeds. This was extremely unpleasant. We met
a number of horse traders in the mountains, plus we encountered several Setres
(summer farm camps in alpine pastures), so we suffered no Want.” They reached
Roldal, and the next day, Odda: “At the Beginning, the Way was very arduous, one
Hill was particular wild and seemed never to end; for the last Two Miles we had
the Highway, right the way down.” They stayed in a hotel in Odda - “like almost
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everywhere around Hardanger and Voss, one finds Hotels where one can have an
excellent Time, although the cost was stiff. We had to break into the Reserves.”

From Odda they took the steamship down the fjord; the other two students
got off at Ullensvang, while Lie and Janson continued on across Hardangerfjord
to Granvin - from where “we took a Tour over to Ulvik, the loveliest Place in Har-
danger, but we were extremely sleepy,” and their clothes were wet and never really
dried out again. When they reached Voss, tired and almost penniless they walked
past the hotel because they hoped they might be taken in at the home of a student
friend, Jens Stub Irgens, who they knew lived at home with his parents on the
sheriff’s estate. Lie wrote: “We asked after the Student, who also came out, but he
excused himself, that hollow Trumpeter, saying he could not invite us in, that the
Family had just sat down to Dinner. To us this seemed a greater Reason to invite us
in, but when we could not bring this about, we shamefacedly turned around and
wandered back to the Hotel. Otherwise, Voss was “a large pretty Village” according
to Lie, and he then described the onward journey - out along Osterfjord by boat
they had met such bad weather conditions that they had to lay to at Dale and
proceed on to Bergen the next day, where: “In the Middle of the Square we parted
politely”, and even though the exterior conditions during the last part had been
unfavorable, they were “extremely well pleased with the Tour.”

Sophus Lie now spent a couple of weeks at his brother’s home in Bergen, during
which time he met a number of students he knew, attended a student ball in full
evening dress (which he borrowed), and began the return journey to Christiania
at the beginning of August, presumably on foot. To Motzfeldt he simply wrote: “I
must do the Home Journey rather all in one Go, otherwise I fear the complete
collapse of my Exchequer, and now I no longer have Reserves I can resort to.”

In any case, Sophus Lie was back in Christiania well before the beginning of the
autumn semester in early September. He was now midway through the demanding
first section of the curriculum for the sciences. Professor Broch had lectured on “as
good as all the branches of mathematics”. But more important in the mathematical
sense, was the fact that Sophus Lie now got Ludvig Sylow as teacher. In the spring
semester of 1862 and the following spring, Ludvig Sylow substituted for Professor
Broch, who had been elected a Member of Parliament.

Sylow taught function theory, differential and integral calculus, the theory of
the rotation of fixed bodies, hydrostatics and hydrodynamics - and most im-
portantly, Sylow lectured as well on Broch’s request, on the theory of algebraic
equations, and he was thereby among the very first in Europe who taught Galois’
group theory. In these latter lecturers he had an audience of only two or three, and
Sophus Lie was one of them. Sylow’s manuscript for these lectures is still extant,
and it shows that he went through both Abel’s and Galois’ works on the solution
of algebraic equations. Sylow seems to have been up-to-date in everything to do
with contemporary research - later he himself would also make important con-
tributions to algebra, and “Sylow subgroups” is a standard term in mathematical
theory.

In the course of the spring of 1863, Sophus Lie gave his first lecture at the Science
Students Association. The minutes of a meeting in April show that Sophus Lie
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proposed “that to study the Evolutes of Curves was a good Exercise in Differential
Equations.” (An evolute is a curve that is the locus of the centres of curvature
of another curve {its involute}). And a week later he held “this aforementioned
Lecture on these Curves, in which Evolutes of the nt" Degree are the same as the
Curves themselves” Notes and sketches from this lecture are still in existence.
Evolutes certainly are a feature in mathematical history, and probably had been
mentioned in one of Professor Broch’s lectures, even though it did not appear as
a lecture theme in Brocl’s varied lecture series. The well-known cycloid is a curve
whose evolute is identical with the curve itself - the problem Lie posed seems thus
to have been an attempt at generalisation, and to evince in any case a fundamental
and accurate analysis of the relationship between geometric forms and differential
equations.

When the summer holidays approached, Sophus planned his first foot tour in
Jotunheimen, the range of high mountains in the southern half of Norway that
at that moment was becoming the most popular of all for hiking expeditions. It
was on this tour via Lillehammer to Vestre Gausdal that they were invited to join
a wedding party on a farm, and where they amused themselves “excellentty”, and
when Sophus impressed the village lads by lifting himself on the rings and bonking
his head against the ceiling - three or four times more frequently than anyone else
- and it was further along the way that they met the three beautiful, quick-witted
alpine milkmaids, who, in Lie’s words, were “free of every Type of superfluous
Reticence”. However, the distance they penetrated into Jotunheimen that summer
seems uncertain.

In the first meeting of Realforeningen in the autumn of 1863 Lie presented the
following - and from present-day perspectives, rather opaque - challenge: “Can
one, through Differentiation, reach the Series Development of a Function of Sinus
to Multiples of the variable Cosinus Series, and vice versa?” Then in October he
began to borrow books from the University Library - the first book was Elements
de calcul infinitesimal, by J. M. C.Duhamel, one of the leading mathematicians in
Paris. Otherwise this was his examination semester for the comprehensive first
division - Professor Broch lectured on aerostatics and aerodynamics, but most of
the work was repetition of the required materials for the course. Lie’s goal was to be
the best of those who sat the examinations, but quite certainly he also took time to
attend the Student Society’s great celebration that autumn. With great panache the
Society’s fiftieth anniversary was celebrated with speeches by cabinet ministers,
professors and students ~ Ernst Motzfeldt spoke on behalf of the students “at the
fraternal Universities” (in Sweden and Denmark) - and two songs which had been
especially composed for the occasion were sung - one written by Henrik Ibsen
and the other by Jokum Pjurre, the alias of Olaf Skavlan. Ibsen urged the students:
“Onwards! That’s the demand./ Onwards Day and Night!/ Go on, wheresoever
Times demand,/ In the Youth of Norway’s Fight!” Jokum Pjurre generated the
golden glow of the Student Society (= the hero) now, in comparison with its early,
thin years - so skint, so skint: but now it was as though the hero (= The Student
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Society) “raised itself up like a Beggar with a Chalice/ and sat as regal as a King
inside a Palace.”

Sophus Lie sat the examination in December and received the top mark -
laudabilis pree ceteris. He knew to perfection what was required. Yet despite this,
Ludvig Sylow maintained his view that in meetings with Lie at this time, he in no
way glimpsed signs of an emerging mathematician in him.

In a newspaper article written more than thirty years later, Lie explained these
first years at university. He praised “Broch’s strong Personality” that stamped itself
on the course of studies and made up for the shortcomings of a subject that had only
one professor. Lie maintained “that Broch, by means of his skilful, lively and spirited
Lectures managed to impart to his Audience an Enthusiasm for Mathematics”, but
Lie also pointed out that “Broch’s whole Personality was pulled along by stronger
Powers of the practical Life than of Science [...] that his scientific Deeds were
to a greater Degree those of a Physicist than a Mathematician.” But despite this,
Broch had made mathematics a major subject of in the programme of studies,
and according to Lie, the basis for this was that “this practical Man knew that a
good School had greater Use for Mathematics Teachers than for Teachers in all the
Natural Sciences.”

Sophus Lie finished this major part of the course of studies during the autumn
of 1863. He took the two remaining parts of the science teacher exam course in the
following two years - in hindsight it seemed to him that these two last parts were
almost a subsidiary subject. He wrote: “Physics, Chemistry, Astronomy, Mineralogy,
Geology, Botany, Zoology and physical Geography were regarded by many at that
time as a Subsidiary Subject. In any case there were certainly few who managed
to get a solid Grounding and Knowledge, and real insight, in these Subjects” As
a result, he had little to say about the lecturing in these “subsidiary Subjects”
and maintained firmly that “Broch’s, and later Bjerknes’ and Sylow’s Lectures on
Mathematics in my Student Days, were those that from the whole Field of Science
best answered the Demands of the Science Teacher Examination.” Lie must have
been thinking about others than himself when he maintained that often those who
were bright in mathematics did not come to the fore in the natural sciences, and
vice versa. For his part, he himself wanted passionately to master everything and be
the best in every subject. In any case, his ambitious goal was to get pree ceteris in all
three sections, and therefore take the public service examination with distinction.
He almost succeeded.

The spring and summer of 1864 were a turbulent time. The minutes of Realist-
foreningen for March show that “Lie began a Lecture on the Elements of Impact
Theory” (the physical study of colliding bodies was popular at the time), but a
month later the Association disbanded from lack of interest and poor attendance.
At that moment great political questions had seized the students’ attention. (Yet,
when four years later Realistforeningen rose from the ashes, this was due to the
efforts of Sophus Lie.)

The German-Danish War created great consternation among both students and
Members of Parliament. The beautiful words of student-Scandinavianism about
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fraternity and solidarity, which had marked Nordic student meetings for years,
was powerfully put to the test in February 1864, when a German military force
crossed the border into the Danish county of Slesvig [Schleswig], and the Danes
had to retreat. The Student Society - where among others, Ernst Motzfeldt was
at this time in the leadership - became the arena of passionate discussions. A
whole-hearted commitment to the fatherland was most frequently presented as
the greatest of all human duties. At the end of March an extraordinary session of
Parliament had passed a motion that allowed the king to use “line troops™ to help
Denmark, but the conditions were formulated such that everyone understood that
any Norwegian war effort was in reality out of the question. It was understandable
that the peasant farmers among the Members of Parliament were unwilling - the
peasant population still made up the major portion of the Norwegian army -
but what about “our educated, those familiar with Ideas”? It was said to be “pure
Humbug” that only peasant boys were fit to be soldiers. On April 274, the young
theologian, Christopher Bruun held a flaming speech in the Student Society -
Bruun had reported to the army as a volunteer for the war effort on the side of
Denmark, and challenged others to do the same thing. Still, when Bruun left for the
war, he left the country all by himself. Bruun would come to make a great heroic
contribution to the war, but it was a war that everyone knew Denmark was doomed
to lose. Roughly at the same time as Bruun’s departure, a disgruntled Henrik Ibsen
also left the homeland, and would remain abroad for twenty-seven years. Ibsen
was a zealous spokesman for Scandinavianism, and as early as December 1863, had
written the poem “A Brother in Need” in order to awaken “Strong and courageous,
a sleeping Folk, to Deed!”

Other great issues of that spring included the celebration of the fiftieth an-
niversary of Norway’s Constitution. But should the commemoration be May 17 -
when the constitution was adopted - or November 4, when, in 1814, the revised
constitution was adopted, after the union with Sweden had become a reality? The
various points of view concerning Norway’s links to Denmark and Sweden, both
in the past and at present, all continued to smoulder. A Scandinavia Society was
formed in Christiania, but the movement was quickly split into a three-states-
and a two-states-Scandinavianism, depending upon whether one spoke up most
vehemently for the cause of Denmark, or suggested that an integration - an amal-
gamation between Sweden and Norway - would be best. Following the paradigm
of the Swedish “Fourth of November Stipendium”, King Karl XV established an
annual scholarship to be awarded to a Norwegian student to visit one of the other
Scandinavian universities. The first award of this travel scholarship went to Ernst
Motzfeldt for a year of study at Uppsala.

Meanwhile reports were coming in about the war situation in Denmark. Many
members, clad in soldiers’ uniforms, met at the Student Society and established “A
School of Instruction for up to 200 Reserve Officer Aspirants”. Sophus Lie, along
with other student volunteers enrolled in this school during the summer of 1864. A
ceasefire had been declared in the war, and the Danes had been forced to retreat on
all fronts. Nevertheless, there was talk that the war could flare up again. In August,
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a provisional treaty was entered into, and with the final treaty, a couple of months
later, Denmark lost both Schleswig and Holstein.

It is uncertain how far Sophus Lie’s military plans and aspirations stretched.
One finds on the military rolls that Science Student Sophus Lie was “appointed
by the Armée Department” on June 18", 1864. The course for aspiring reserve of-
ficers was planned to last eight months, but in reality it continued only three or
four weeks, and in the course of this time it seems that the student Sophus Lie
introduced himself to the idea of a career in the military. It was said subsequently
that his oblique corneas and associated weak eyesight were the real reason that
nothing came of Lie’s military career. He completed his normal period of service,
“the encumbent Conscription”, that in peacetime lasted five years. During this time
he would do service for some months as a reserve lieutenant with the Trondheim
Infantry Brigade, and he spent one year assisting with examinations in mathemat-
ics at the Military Academy. Following this period, he was transferred by normal
procedure to the territorial militia.

The second section of the science teacher’s examination course, which was com-
posed of physics and chemistry, included the following pursuits: land surveying,
mathematical geography, physical geography, physics and chemistry. In these sub-
jects Sophus encountered once again many of the lecturers he had had in the
secondary examination. Lector Fearnley was responsible for land surveying and
mathematical geography. Lector Christie taught physics, and his lectures seem to
have been spread over several semesters. Lie had probably already heard these lec-
tures when he prepared for the first section. Sjur Sexe gave the lectures in physical
geography, and Lector Peter Waage was responsible for chemistry, with Hvoslef as
his laboratory assistant. Sophus Lie took the examination in these subjects in De-
cember 1864, and a couple of months later he wrote to Ernst Motzfeldt in Uppsala:

During the Whole of last Semester, as You can well imagine, I lived almost exclusively for the
Second Section. Cramming organic chemistry and doing the laboratory work, this was my
most important and extremely pleasant Pursuit. Now, thanks to Our Lord God, Everything
has indeed come to an End, and Everything has even come to a ridiculously happy End.

He had come through the analysis of chemistry “tolerably unscathed”, and in
organic chemistry “I quite drove Waage around in Circles with some of the Cal-
culations that he was careless enough to have included.” And in physics and land-
surveying, as he described it himself, he lived up to his “Repute from the old Days”
- an expression that probably referred to his reputation arising from the second
examination.

But, alas - in physical Geography and Meteorology - Sexe’s Subjects - I came up quite short.
I was asked Things that I never in my Life had heard spoken of - certainly quite simple
Things - but I lack sufficient Audacity to pretend that I am familiar with Things that, to
me, are absolutely unknown. Nevertheless, Christie and Waage were reasonable enough to
declare that I should unconditionally have Praeceteris. ‘Physical Geography was a much too
insignificant Subject to be taken into any real Consideration, and so much more so since
no Textbook exists thereof”. But Sexe maintained that he had given Lectures about this, and
that I had not been there more than 3-4 Times. The Result was thus, finally, after a ¥2 hour’s
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violent Dispute, that on the Protocol I got Laudabilis with an Addition that this Laud should
not exclude the Possibility of a Distinction (actually 3 Pres are a sufficient Requirement),
an Outcome that I was particularly pleased with.

During the autumn of 1864, he had participated in military drills under the leader-
ship of First Lieutenant Halvdan C. E. Wang, who three years later was employed as
the University’s teacher of gymnastics. Lie reported to Motzfeldt that for the time
being he was involved with fencing, and what particularly interested him was fenc-
ing with foils, but at the same time he commented that the switch between parry
and thrust was “especially difficult for me, who am so terribly raw when it comes to
distinguishing the Elements.” Lie admitted to Motzfeldt that he, with good reason,
felt inferior when it came to such activities as fencing and shooting (as Motzfeldt
for his part had for many years been one of the city’s best shots and had taken
first prize in the competitions of the Christiania Association for Weapon Training,
where they specialized in bayonet work and fencing with foils). In the wintertime
up to seventy men participated in these exercises, held in the gymnastics hall of
Nissen’s School. The Association was also involved in skiing, and with its training
sessions during the winter of 1861-62, it was presumably the very first association
in Norway to have ski activities as part of its programme.

This letter from Lie to Motzfeldt was written at the beginning of February 1865.
As for other aspects of his life, Sophus recounted that he enjoyed playing billiards,
but he was not nearly as zealous about it as his friend Theodor Blehr. Blehr was to
be found, “according to my certainly not absolutely reliable Observations”, every
day at “The Billiard”, from two until midnight. Beyond this, ever since New Year’s
Lie had been substitute teaching at Nissen’s School, replacing a teacher who had
fractured his leg. Lie continued - “I am not particularly busy. I go to visit, or to put it
more correctly, should be going to visit, the zoological Collections; but You cannot
imagine how exceedingly pleasant it is under the present Temperature Conditions.”

The third section of the study programme, that of natural history, and which
Sophus Lie had now begun, included mineralogy and botany in addition to zool-
ogy. Professor Jens Esmark was responsible for zoology, and already during the
winter he had begun to take the students on field excursions out into the environs
of the city. A zoologist with an international reputation was also lecturing at the
university at this time. This was Professor Michael Sars, who despite his renown,
had difficulties getting an audience for his specialised lectures. It is not very prob-
able that Sophus Lie was one of the four or five who came to hear Sars lecture
on molluscs. Indeed, there is a notebook among Lie’s papers that contains lecture
notes under the heading Molluscs, Crustacea, Radiata; however, these were topics
that Professor Esmark talked about as well, although at a more elementary level,
and student Lie was not one who always had to get to the bottom of a subject.
About lecturer Theodor Kjerulf, who had responsibility for geology and miner-
alogy, Sophus Lie commented as he looked back thirty years later, that “Kjerulf’s
most certainly excellent Lectures” were “geared towards the Students of Geology
and therefore included more Details than necessary for the Science Teacher’s ex-
amination”. Be that as it may, the lending records of the University Library show
that during the spring of 1865, Sophus Lie borrowed Kjerulf’s book, in German, on
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the geology of southern Norway - and he also borrowed other books about Nor-
way'’s flora and Scandinavia’s fauna that were relevant to his course of studies. In
relation to lecturer Frederik Christian Schiibeler’s botanical lectures we find that
among Lie’s papers there is also a nicely kept little notebook of botanical notes and
drawings. Lie wrote again to Motzfeldt at the beginning of June 1865:

During the recent Months I have regularly been out 2-3 Times a week on all kinds of
excursions - botanical, zoological, geological. In this Sense it is quite a lovely Thing to be
studying for the third Section. I do not agree with the majority of Science Students who
complain so bitterly that at the End, after having for such a long Time been concerned with
abstract Things, that they should now be forced to bother themselves with Things, which
are appropriate for Children and for the Cramming Years. If one studies the Subjects as they
ought to be studied: out in Nature, above all else, they are interesting, and besides, I believe
that they fill in a great Hole in the Education of abstract Mathematicians.

Sophus Lie was very concerned with the subject of science and its position at a
broader level of “acculturation”. In the letters to Motzfeldt he expresses optimism
about the subject’s place in and significance to society. Hartvig Nissen, exactly at
that moment, had been appointed Deputy Secretary of the Ministry of Church and
Education, which had just established a “School Commission”. Sophus Lie felt that
Minister Riddervold, who headed this department, had been somewhat influenced
in this matter by his Scientist Sons-in-Law, and alluded to Professors Peter Waage
and Cato M. Guldberg, who had each married one of the minister’s daughters.
Hartvig Nissen had written a sort of manifesto in Morgenbladet, that from Lie’s
point of view was good news, and that inspired him to give the following views on
the future: “I therefore have the Hope to be, before I am 30, a Head Teacher, and
in any case, there is always Something” Apart from this, Lie reported that he had a
desire to engage in private teaching, for those who were preparing for the secondary
examination, and later, to coach those who wanted to enter the Military Academy. It
was the science subjects which he was thinking of, and he wrote that even though
what was at issue was certainly only teaching at an elementary level, they were
interesting subjects, that could “be useful to coach, for therein one became even
more well-grounded in them.” Otherwise, confiding in Motzfeldt, Lie apologized
for not having paid back the 11 spd. The reason was that he had gotten some of the
money back so very late from those to whom he, in turn, had lent it.

With summer approaching, Lie was planning another mountain expedition -
this time together with Axel Blytt, the son of the professor of botany, M. N.Blytt.
Axel Blytt was one year younger than Sophus, but had already become assistant
professor and conservator of the university botanical collection. The book Flora,by
old M. N.Blytt and young A.Blytt was something that all science candidates were
obliged to study. That summer of 1865, young Blytt was to go on a study tour to
the Sogn area, and Sophus wanted to accompany him, at least for the period of one
month “to educate myself as a Botanist under his Auspices”, and otherwise study
the natural sciences in a practical way. Axel Blytt later was appointed Professor
of Botany, and the year after this summer tour to Sogn, he journeyed to London,
where among other things, he encountered the vehement debate around Charles
Darwin’s Theory of Evolution.
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After having accompanied Axel Blytt to Sogn, Lie had made an arrangement
to meet his friend Blehr, who at that point had just finished military exercises
in Bergen, and together the two of them - and perhaps another student friend
as well - would “journey through Sendfjord and Nordfjord, over to Lom and the
Hoifjeldene [the high mountains] where I rather swiftly will begin to feel myself
again.”

Sophus Lie completed his university education during the autumn of 1865 - the
final exams of the third section of the science teacher’s examination programme
included, as mentioned earlier, mineralogy, zoology and botany. He received laud-
abilis, that is, the mark of 2, such that any public service examination with dis-
tinction was now out of the question. Later, friend Motzfeldt explained that this
had been a great disappointment to Lie, and that he was very hurt by not having
succeeded in what he set out to do. For his part, Lie maintained that already af-
ter having completed the second part the year before, he had given up the hope
of taking the examination with distinction, and that the reason for this was that
he anticipated a military career. In the meantime however, he must have come to
know that he suffered from oblique corneas and poor eyesight; moreover, in the
letters to Motzfeldt during the spring of 1865 he expressed his desire to end up
a head teacher of the sciences in one or another school. But now these views of
the future no longer seem to have given him any peace of mind. After finishing
his public service examination Sophus Lie was still perplexed and in great doubt
about what would become of him. The cause of this change is uncertain. Nor is it
clear whether the autumn’s great topics of debate in the Student Society had made
an impression on him. It was precisely the significance of the natural sciences for
teaching that was discussed in a series of well-attended meetings. Strong voices
maintained “that The Study of the Humanities had to stand higher than the Study
of Nature, because the Spirit stands above Nature.”
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Sophus Lie had taken his examinations; he had finished his education; and it
worried him that he did not know in all certainty what he would use his education
and his life for. His last period as a student seems to have been difficult,and when he
went home to Moss at Christmas time, 1865, he was depressed. His friend Motzfeldt
later felt that this dejection was linked to Lie’s disappointment over not having
achieved the top mark in the final examination. No doubt there were also other
conditions that played a role,and most certainly the depression was worse than his
friend Motzfeldt had believed. After he had been home at his father’s house in Moss
for almost three months, Lie answered a letter from Motzfeldt, writing: “Thanks
and again Thanks for your Letter. I regard this as a Sign that, at least You will not
reject me, although You know that I am a forlorn Subject” He continued, saying
that he “in truth” had been “aimless, thoughtless, superficial, bad”, and despite all
the time they had spent together in recent years, Lie wrote: “If You were to believe
me, [ should, when the Opportunity arises, tell You my Story.” He insistently urged
Motzfeldt to go on acting as his friend, for thus could he (Lie) “perhaps, although
the Probability has almost disappeared”, manage to struggle for “a Place in So-
ciety” Toward the end of this short letter to his friend in Christiania, as has already
been mentioned above, Lie wrote:

When I bid You Farewell before Christmas, I believed that it was for Now and all Eternity;

for it was my Intention to become a Suicide. But I do not have the Strength for it. So in
consequence I get another Chance to try to live.

What had happened? What did he mean when he said he had been “aimless,
thoughtless and superficial”? What sort of demands had he made on himself, and
failed to achieve, which would lead him to decide that the only or the best solution
would be a wretched death?

The idea of a calling and a purpose in life, of taking upon oneself a task, and being
responsible for a very personal and committed choice had come up for debate,
especially in student circles. Set up against this ideal perhaps - and regarded as
completely negative — was every kind of doubt and the lack of knowledge about
what one wanted in life. Duty to the fatherland and faith in Scandinavianism had
been powerfully put to the test in relation to the German-Danish War of 1864.
Christopher Bruun’s ringing call to put aside ideas and thought in favour of life
and action - and his own heroic contribution to the war - was an illustrative sign of
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ideal and action. Bruun had left Norway all alone for the battlefields of Denmark,
but many students, and among them, Sophus Lie, had thereupon signed up for
voluntary military service within the homeland. The way people behaved, against
the background of everything that had been said, was nonetheless in various ways
considered cowardly indifference toward the ideal of the Scandinavian union. Some
spoke of treachery; others used theoretical superstructures and set up an aesthetic
attitude to life against ethical demands and fighting ideals. Henrik Ibsen, who had
written the poem of struggle “A Brother in Need”, and had earlier expressed his
ideas about a life’s calling - “I must, I must, deep down within my soul/A voice
commands and I will do its bidding” - felt that what happened was a broken
promise, and he abandoned his fatherland, disappointed about Scandinavianism
and the people’s romantic yearning, who had, by their actions, revealed themselves
to be powerless and lacking stout-hearted will. Ibsen travelled to Italy,and in Rome
wrote his famous verse play “Brand”, and thereby gave a dazzling expression of a
man with a god-given task in life, and with a drive to a vocation that ended with
the demand for “everything or nothing”. “Brand” was published in March 1866,
and two months later, Ibsen received a poet’s pension, awarded by the Norwegian
Parliament - and this only a few years after it was said in Christiania that the poet
Ibsen had almost perished for lack of a calling.

Everything points to Sophus Lie being ambitious, but at the same time not being
sure what it was he intended to be the best in. Anguish and depression were perhaps
an integral part of this, for he now suddenly began to wonder, if - with only second
best examination results - he really did have a place set aside for him among the
great? Did such a position even exist, that is, a position to which he aspired so
very unclearly? Maybe it was a sort of identity crisis he was going through, in
which death, compared to a mediocre life, seemed preferable? Be this as it may,
he chose the mediocre life. The first task he now took up, in March 1866, after he
had explained his earlier “Intention to become a Suicide”, was to decide whether
he would take up a position as teacher. He returned to Christiania where he hoped
accordingly to ask Motzfeldt for advice. He had further support in his big brother
Fredrik, who rented a house at Dronningensgate 22, where Sophus now stayed. For
the past four years Fredrik had been teaching “Mathematics and Assignments in
Geography” at Nissen’s School, but had just been appointed adjunct teacher at the
Drammen Learnéd and Science School, and it was the position that Fredrik was
leaving at Nissen’s that Sophus had the opportunity to take over.

Eighteen years later when Sophus Lie himself commented on this segment of
his life - in a letter to his mathematical friend, Felix Klein - he used the words
“melancholy” and “eccentric” to characterise his state of mind, and the reason being
that he thought he had lost all mental ability and power (“geistige Fahigkeiten”),
and felt that he lacked any professional interest and engagement. In retrospect,
he said, this lasted about six to eight months, until he again had faith in his own
abilities. It was at this time that Ernst Motzfeldt had taken special care of him, and
they had gone on long hikes in the Nordmarka forest north of Christiania, with the
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aim of tiring out Sophus physically so that he could begin to regain his ability to
sleep at night.

This close relationship with Ernst Motzfeldt also involved Sophus in the course
of the year 1866 moving into his friend’s family home. Ernst’s mother, Anna Pauline
(née Birch), who had become a widow a year earlier, would gradually become a
person with whom Sophus Lie would have much to do. In the coming eight years,
right up to his marriage, Lie would continue to rent a garret room in the Motzfeldt
home at Grottebakken 1.

There are signs that indicate as well that Lie’s melancholy continued throughout
the spring and summer of 1866, perhaps throughout the autumn as well. Being
together with his brother and staying in Christiania gradually convinced Sophus
that tying himself down to permanent position at Nissen’s School was not the way
to go. In recent years he had had a certain income from giving private lessons
to students who intended to go on to the second examination or for the Military
Academy, and he thought he would continue this coaching activity, and expand
it. Another reason for not taking up the position at Nissen’s School was probably
that he hoped to be able to obtain a position at the astronomical observatory, a
post everyone knew would fall vacant in the course of the year. It was during this
summer of 1866 that indeed the decision was taken to establish a meteorological
institute, and this was to be led by the assistant-director of the observatory, Henrik
Mohn. Sophus Lie’s borrowings from the University Library indicate that he was
orienting himself toward this vacant position at the observatory.

Sophus Lie spent that summer at his sister’s in Tvedestrand, that is, at Doctor
Vogt’s home. And it was during the course of this summer that Uncle Sophus
held his swimming school for his nephews and their friends, out in Tvedestrand
Fjord - something that on one particular day almost ended in catastrophe. Sophus’
sister’s son, who would later become the distinguised Professor of Mineralogy and
Geology, Johan Herman Lie Vogt, and would look back upon this summer when
he was eight, and recount that he had been tossed overboard in a brisk breeze out
in the middle of the fjord, in order to learn how to swim. According to those who
heard Professor J. H.L.Vogt speak about this period, the starting point was to have
been when he, little Johan, had irritated his uncle by entering the old discussion
that began: “since animals can swim, so must humans be able to do so as well”,
or else it had been the opposite, that Uncle Sophus maintained this and would
momentarily demonstrate his stand - in a desperate attempt not to drown, the boy
would probably develop the spontaneous ability to swim. But whether he learned
to swim from this treatment, the erstwhile honourable Professor Johan H.L.Vogt
had nothing to say.

In Christiania that autumn Sophus Lie would continue to behave in a manner that
engendered anecdotes and stories. The scene on this occasion was the observatory
building. Lie kept firmly in pursuit of his goal of a future career in astronomy, and
during the autumn semester he went to “give a Hand to Professor Fearnley”; he
followed the professor’s lectures and adapted himself to the work routine at the
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observatory. But for his part, Professor Fearnley, according to others, did not in
the least want Lie as his assistant - they did not get along well together, they were
so very different in temperament, it was said. In any case, there were many who
could tell of the alarm that had gripped Fearnley when on cold days he observed
Lie vaulting over the instruments and installations, enacting the gymnast over
Fearnley’s erstwhile wooden horses, in order to keep himself warm. And then one
day - either in a state of distraction, or simply to dampen his assistant’s fresh
air inclinations, the professor shut Lie into a room on the second floor, and the
young Lie resolutely opened the window and jumped out. This signailed that the
trial period was definitely over. Fearnley would not have anything to do with such
a raw, unrefined force of nature! Fearnley wrote to the Academic Collegium and
requested that the appointment of an observator be postponed - not because
there was not an applicant with remarkable abilities and examination results,
but because the applicant’s “Inclination, together with physical and intellectual
Disposition for an astronomical Observator’s Studies and Activities, would scarcely
allow the Applicant, and still less, the Undersigned, be able to arrive at any basic
Opinion without preliminary Testing.” The Collegium denied the postponement
of the announcement, but Sophus Lie understood the way the wind was blowing,
and did not apply. Thus, in all likelihood, Professor Fearnley got things the way
he wanted them, with the subsequent employment of the not-yet graduated Hans
Geelmuyden.

It seems that in some ways Lie’s suicidal condition continued, even though he
had decided to go on living. He must have known that his behaviour at the Ob-
servatory did not serve to promote his career, and his defiant attitude toward the
authorities can be seen as underlining this. That he had now been stopped and
rejected, did not prevent him from continuing his studies in astronomy. He bor-
rowed a series of astronomical books, and he wanted to develop his own insights
further, not only through private tutoring, but also through lectures. During the
following semester he applied to the university authorities, the Collegium, for
permission to hold “popular Lectures” on university premises. It seems that the
decisions regarding such requests were left to the faculties, and when the Math-
ematics and Sciences Faculty was asked to give their opinion, Lie’s request was
rejected - only two, Bjerknes and Waage - felt that Lie ought to be allowed to hold
his “popular” lectures.

But even this rebuff did not stop Lie. He applied to the Student Society to hold
“popular Lectures in Astronomy” in the small hall of the Society, and here he did
hold free lectures - two or three times a week during the spring semester of 1867
- with an audience of about fifty, and he attracted attention with “the unusually
lively, eccentric and almost grotesque means by which he illustrated his lectures,”
wrote Elling Holst, who was later his student and biographer. What was meant by
“almost grotesque means” is not further clarified.

There is much to indicate that the group that was known by the name “The
Green Room” meant a great deal to Lie at this time. This was the circle of students
and academics who, every day after dinner at the Student Society, gathered for
coffee and tobacco in the room beside the dining hall, because smoking was not
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allowed in the dining hall. And this side room - “The Green Room” because all
its fabrics were green - saw fifteen to twenty people gather as a rule; it was open
to all, but all were not equally welcome. The poet and journalist, A. O.Vinje, used
to drop in from time to time, read from his articles and joined in the discussions.
Other central participants were Nordahl Rolfsen, Olaf Skavlan, Otto Blehr, and
Amund Helland,** among others,who once in a while called themselves “the Cream
of Society”. Lie was close to several of these men, and Amund Helland and his
camp would in particular win adherents to new outlooks and theories in the
field of geology, and this would be a discourse in which Lie would later engage
himself. It does not seem, however, that Lie was an especially central participant or
enterprising debater in “The Green Room” - his favorite place seems to have been
in front of the blackboard - but the circle’s social radicalism and outspokenness in
the treatment of the questions of the time must have appealed to him. Moreover,
the fact that Lie was an important person in this milieu is attested to by the fact
that during that spring he was chosen “Director-General of Punch” in the Student
Society, an honorary position that upon festive occasions required the incumbent
to oversee the condition of the coveted punch bowl.

When the summer of 1867 approached, he had to do his military service, and
he was inducted into the battalion at Trondheim. This was a direct result of the
voluntary military service he and many other students had incited when, during
the Danish-German War three years earlier, they had signed up. His desire for
the military was perhaps not as great now; in any case, the head of the Inherred
Battalion at Skogn wrote to Ernst Motzfeldt and asked for a clarification as to why
Sophus Lie had not replied to his conscription call, which required him to report to
the recruiting school on May 23': “Was he ill, or was there another Reason why he
was not responding?” Be that as it may, Sophus Lie now appeared at the recruiting
school at the stipulated time, and a few days later he wrote to Motzfeldt from the
camp: “We are having a good Time, terribly much to do, lovely Weather, pleasant
Relations.” That aside, this was also the period, during his service that lasted a good
two months, that Reserve Lieutenant Lie was said to have made an impression with
his unusual strength and endurance. One day, “while in the Services” he walked
from the camp at Skogn to Trondheim and back again - four Norwegian miles
[48 km.] each way - and still managed to be up at six o’clock the next morning.

This period of service in Trgndelag County was over at the end of July. Sophus
Lie returned to Christiania, and probably also to his father’s home in Moss before
the students convened again for the next semester in the capital. His main source of
income continued to be giving private tutoring - coaching - and he seems to have
been a sought-after teacher. One of those Lie taught that semester was the student,

22 N.Rolfsen (1848-1928) was an educator, poet and writer of popular Scandinavian school
books. He contributed significantly to Norwegian national consciousness and language
development. O.Skavlan (1838-91), as already mentioned, was a poet of the Norwegian
romantic movement, man of letters and scholar of Norwegian literary history. O.Blehr
(1847-1927) was a jurist who brought about juridical reform, and a leading member of
the Venstre (Liberal) Party; active in the cabinets of the Norway-Sweden Parliaments,
and later the independent Norwegian Parliament.
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Alexander Kielland ?3. And later a close collaborator of Lie’s, Friedrich Engel, told
about how Lie in this connection was also said to have pronounced that Kielland’s
mathematical proficiency was of such mediocre calibre that he could could not
conceive of Kielland becoming a famous writer of novels! But Lie did not become
rich from his teaching - records show that he gradually ran up debts, both to the
restaurant at the Student Society, and to the tailor and book-dealer, as well as to
Mrs. Motzfeldt.

In addition, during the fall of 1867, Lie continued his free lectures in astronomy,
and again on the Student Society premises, but this time in a smaller hall and
less frequently than in the spring semester. Later in the semester he was to hold
lectures in mathematics as well - in trigonometry and stereometry - for “a Majority
of the new Students, who in their Artium, obtained the best Examination Results
in Proficiency in Mathematics.” Such was his characterisation when, at the end
of the year he returned again to the Academic Collegium with a request to use
the auditoria of the University of Christiania “for the Holding of Lectures on
Astronomy, up to 3 Times a Week, with the Income going to the Student Society
Building Fund”. Presumably, to strengthen his application he wrote that he would
soon give out “a Textbook in Astronomy”, and that 100 students were “desirous of
hearing my Lectures on Astronomy”, and he appended a list of those he had signed
up in the Student Society. Lie concluded his application to the Collegium: “I believe
this allows one to find Proof that the Students understand my Activities, which cost
me a great deal of Time and Work without bringing me any Income, which even
fundamentally do Injury to my Manuduction’s praxis, but which is based upon the
proper Love of Science.”

But once again Lie received a rejection. Probably his lecturing activities were
seen as unnecessary and in competition with the astronomical teaching of Profes-
sor Fearnley. It might appear strange that Lie, with the ambitious nature he seemed
to possess, would continue his activity in a field for which there were such clear
signs that he could make no advance. Could it be that his desire to challenge the
established order was as strong as his engagement in the subject?

The plans for writing a textbook in astronomy in any case came to nothing.
In his surviving papers one finds some lecture manuscripts which perhaps could
also have been worked up for such a book. But instead, Lie made another little
venture into publishing at this time, a little volume presumably written as a sort
of compendium in relation to the above-mentioned mathematical teaching “for a
Majority of the new Students”. He had this booklet printed in the cheapest possible
manner, what was called contact printing, and this little trigonometry textbook,
with a conclusion on The Trigonometry of Spherical Triangles, must in this context
count as Lie’s first mathematical work. In later times it was said that Lie wrote this
trigonometry pamphlet to convince friends that he was not in such bad shape after
all - according to Elling Holst there were many who still “feared for his sanity.”

23 Alexander Kielland (1849-1906) was a controversial writer who had taken his law degree
in 1871, ran a brickworks for ten years, was imbued with radical thinking, particularly
of Darwin, Heine, Stuart Mill, Brandes and Kierkegaard, and became a prolific writer of
strong, socially critical novels and stories, particularly about class and religious hypocrisy.
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On the surface of things it thus seems that those around him continued to
regard Lie as an unbalanced person. He himself felt that he had gotten over this
depressive period a year earlier. When in the middle of November 1867, he applied
for a large scholarship - which was called the adjunct stipend - given to talented
men of science who had completed the public service examinations, Lie summed
up the past two years in the following words: “Since the final Examination I have -
with the Exception of the first Half Year, when my Condition of Health prevented
me - continued my mathematical Studies, even though I have not employed myself
with more Teaching than had been Necessary for a modest Outcome.” This appli-
cation was submitted to the Academic Collegium. But the Collegium rejected this
applications from Cand. Real (science candidate) Sophus Lie as well. The University
leadership found that “for the Time being” it could not recommend such a stipend
as he had “explained too little about his Studies”. Six months later the Collegium
also refused an application for a travel grant “from the Hjemstjerne-Rosenkrons
Legacy”, even though the Faculty of Natural Sciences this time had recommended
Lie’s application be granted.

Perhaps an ideal that permeates an epoch has certain consequences for the indi-
vidual experiencing the era, an ideal that in retrospect cannot really be grasped by
anyone. Under such conditions, when a human life is seen and lived as a persistent
and on-going struggle between constructive and destructive forces - an arena in
which the decisive victory of good should triumph - one’s very awareness of one’s
destiny and vocation on earth was etched into one’s very strength, autonomy and
identity. And this preoccupation with having a vocation in life perhaps sets things
in relief in more than one way - a calling also implies having a sort of pact,and a
duty to carry out in the deepest and most thorough-going way what one was des-
tined to be. A gifted personality was a Divine image one felt compelled to realise.
When Sophus Lie was unsure about what he should choose, at the same time that
he in some ways sawed off the branch upon which he sat, this perhaps could have
been an expression of the wish that the pact itself ought to be more evident - that
an even stronger rejection might get him on track again - once all that which was
irrelevant had been rejected and peeled away.

During the autumn of 1867 Christiania was visited by one of the time’s lead-
ing contemporary thinkers, the Danish Rasmus Nielsen. He had been invited by
the Student Society, and in the course of sixteen well-attended lectures, under
the title “Hindrances and Conditions for the spiritual Life in the Nordic Lands”,
something that also represented a discourse on the relation between religion and
the natural sciences - Professor Nielsen set the agenda for a philosophical dis-
cussion in the academic milieu. Sophus Lie’s close friend, Armauer Hansen, wrote
in his Life’s Memoirs that “the spiritual movements out in Europe” for the most
part were discussed “in private gatherings”, but when “the well-known Danish
Professor Rasmus Nielsen came to Christiania”, he (Armauer Hansen) too went
to the Student Society, but his expectations had not been fulfilled: “I listened to
these lectures with great interest and became very disappointed.” Rasmus Nielsen
frequently used mathematics and mathematical illustrations in his lectures, and
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some years earlier this had resulted in a vehement struggle in Denmark, between
Professor Nielsen and Professor of Mathematics Adolf Steen. Steen felt that Nielsen
used mathematics in an erroneous manner. This discourse came to be known in
Armauer Hansen’s “private gatherings”, whether indeed Sophus Lie also heard of
this, is unknown, but it was probably Nielsen’s lack of knowledge of the natural
scientific challenges to which Armauer Hansen was reacting negatively. Others
however were very impressed, and before Rasmus Nielsen left Christiania, a great
party was held in his honour, at which the poet, Andreas Munch, hailed him in
song as “Thought’s Hero from Denmark’s Valleys”.

Sophus Lie’s activity and energy at this time gradually brought him into a
prominent position in the Student Society. During the spring semester he had been
chosen Director-General of Punch,and at the great carnival-related List of Honours
of His Majesty The Pig, now, in December 1867, he was appointed an honorary
squire; that is, he entered the ranks of the noble dignitaries who led the stately and
pompous Festival of the Pig. This was the third time the Student Society arranged
the Pig Festival,and this year it was considerably expanded compared to the earlier
ones; indeed, this year’s came to act as the model for later Pig Festivals. The point
of origin of these festivities had been the Christmas Tree Festival of 1857, when a
money pig - that is, a piggybank - was introduced “to receive the Student Society
Members’ priestly Offerings of Small Change”. This was an innovation made by
the Building Committee whose members were working to erect the Society’s own
building in Universitetsgaten. To commemorate the completion of concrete plans
and drawings for this building, the Committee arranged a celebration, which took
place on April 9, 1859, and inaugurated The Royal Order of the Pig. This was
subsequently looked upon as the first Pig-Festival , the second was two years later
when the Society building was finished and inaugurated. All the building expenses
were of course not paid for, and it was to this “Student Society Building Fund” that
Sophus Lie too would contribute with his free lectures in astronomy.

The old piggybank that had been the Student Society’s symbol and logo, was
accidentally broken in 1865. But some of the Pig’s faithful knights had provided
a new pig - carved in wood at the Debtors’ Prison - and this was now, in 1867,
ceremoniously bid welcome with cantatas and hymns, and an intricate ceremony.
Eight people were made Knights of the Pig - two of the most faithful were pro-
moted to Commander and to the Great Cross - and a ceremonial toastmaster also
belonged to the lofty court, along with two chamberlains and a squire. And this
squire was Sophus Lie himself. Verse was written about all the members of this
court, and ceremoniously sung. About Sophus Lie they wrote sympathetically and
expressed faith in his future possibilities, with expressions that referred not only
to his enthusiastic lectures, but also his zeal at getting people to sign petitions, and
getting his mathematical work out in the form of contact printing. The years that
followed would be decisive for Sophus Lie; the year 1868 must be characterised has
his breakthrough year. He seems finally to have achieved clarity about what his
vocation in life was. He became clear, as he himself later put it, “that there was a
Mathematician” in him.
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Right enough, the year began in the same old track. He continued his lectures
in astronomy at the Student Society - now in the “Room at the Side of the small
Hall”, and indeed with a rather modest number of listeners - and still for a time
he kept to his plan to write a textbook in astronomy. Although it is impossible to
have an overview of who his private pupils were, he most certainly continued his
coaching activities as before. But according to the lending records of the University
Library he had, as early as January, borrowed Euclid’s major work, The Elements
- all fifteen volumes had been collected into one magnificent edition dating from
1546 - and in his working notebooks from this period one finds his ponderings
about the place of number theory in geometry. He had read some of Euclid before
- and earlier he had also borrowed Descartes’ Géometrie - but it was now, during
the spring of 1868, that his study of the fundamentals of geometry became goal-
oriented. At the same time he also took up another theme, namely the study of
elliptic functions, one of the most topical subjects of research at the time. Both of
Lie’s earlier teachers, Professor O.]. Broch and Senior Teacher L. Sylow, had worked
with elliptic functions, and this was also one of the fields in which Niels Henrik
Abel had opened up in such an innovative manner. In the course of that spring,
Sophus Lie borrowed a series of books - most by French mathematicians and
most on elliptic functions - in May, he borrowed Abel’s collected works, as had
been edited and given out by B. M. Holmboe in 1839.

The reason for Lie’s interest in elliptic functions perhaps lay in the desire to be
well-prepared for the summer’s great event, a comprehensive Scandinavian meet-
ing of the natural sciences, that this year would be organised in Christiania. Lie
probably wanted to update himself in relation to these meetings - perhaps he
aimed to give a paper, and at least, he wanted to be able to participate in debates.
This Scandinavian meeting of the natural sciences seems to have been a decisive
factor in Lie’s mathematical development. In the course of that month of July 1868,
Lie listened to a series of mathematical papers and lectures, and he became fam-
iliar with Scandinavian mathematicians - above all, it seems the friendship he
developed with the two Danish professors, Adolf Steen and Hieronimus Zeuthen,
inspired him to pursue new directions. Adolf Steen held lectures on “The Integra-
tion of Linear Differential Equations with Definite Integrals”, and Zeuthen was an
enthusiastic promoter of the newer geometry. Zeuthen had defended a thesis on
conic sections and was involved with fundamental problems of geometry, and he
had studied in Paris under the renowned geometer, Michel Chasles.

The two previous meetings of the Scandinavian natural sciences had been held
respectively in Copenhagen (1860) and Stockholm (1860). The meeting in Chris-
tiania was the tenth in the series of such gatherings of Scandinavian researchers,
and as well the first following the devastating Danish-German War. A total of 368
participants met in Christiania that summer, and the best and newest of Scandina-
vian research was presented. The Swedish botanist Areschoug, for example, gave a
lecture in which he spoke about how Charles Darwin’s new theories intruded into
the posing of the problem “Of the Origins of European Vegetation” - although Dar-
win’s theory of evolution was still at this point in time not considered the arch-fiend
and threat to Creation and Faith in God. Otherwise, the natural science meetings
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were divided into nine sections, and those who wanted to give lectures, made
themselves known to the organisers on the opening day, and as it was reported
in the minutes, “Most of the Foreign Natural Science Researchers were Guests in
the Homes of the Inhabitants.” Thus, in the physics and mathematics section, the
Danes Steen and Zeuthen gave their lectures, and Ludvig Sylow presented his pa-
per “On the Hallmark of the Resolution by Radicals of an irreducible algebraic
Equation of Prime Degree.” Of the other Norwegian mathematicians, the research
fellow, C. M. Guldberg, and Dr. A.S. Guldberg, both gave lectures, and Professor of
Medicine Christian Boeck demonstrated his own component thermometer. But
what captured Lie’s interest was geometer Zeuthen’s lecture, ”’On a new Coordinate
System of Space”. Zeuthen referred to and discussed the work of Chasles and the
German mathematicians, A. F. Mébius and Michel Pliicker. During the approaching
autumn, which would be a constantly intense work period for Lie, he would read
and study precisely the mathematicians Zeuthen had referred to.

The meeting between Sylow and Lie at these sessions of the natural sciences
meetings seem to have been the first since Sylow had worked as a substitute teacher
at the university five years earlier. Later, following Lie’s death, Sylow told about how
Lie had complained during these meetings that he had lost his notes on Sylow’s
lectures about Galois’ group theory, and he had thus asked to borrow Sylow’s
manuscript. In relation to this, Lie was said to have made a remark that, in light
of Lie’s later work, stuck in Sylow’s memory; namely, “I believe that Group Theory
will become very Important.” Sylow thereby thought to signal that Lie had already
begun to use group theory in geometric transformations, and already understood
that group theory’s theorems and conceptual framework would be of significance
to his own research.

Sixteen years later in a letter to Felix Klein, Lie himself wrote that it had been
in the autumn of 1868 that he had seriously begun to study geometry, and that at
the beginning he had found the study to be very heavy-going. He wrote that it was
only with very great effort that he got through Chasles’ works and his attempts to
reconstitute Euclid’s lost books. When he looked back on the years before 1868, Lie
felt this had been a period wherein he never imagined that he would ever conduct
independent, original research. At the most it had been mathematical pedagogy
that he had hoped to prepare for, and his work had been concentrated on showing
the shortcomings of textbooks, in terms of presentation of the inner consistency
of the fundamental concepts of mathematics: “The Road to Mathematics was long
and heavy”, Lie was also said to have remarked. In his memorial speech in honour
of Lie in 1899, Elling Holst pointed to the transition from a youthful period of all-
sided versatility, to the concentration on only “one single Thought”.“The Transition
between these two Conditions”, Holst maintained, was “a huge Crisis, that can be
most closely compared to the religious Awakening of a great Prophet.”
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It was modern geometry that Sophus Lie now encountered with such fascination
and zeal. This was an area within mathematics that stemmed mainly from Euclid’s
two-thousand-year-old books, and a field that now, during the 1800s underwent a
furious development. Outlooks and methods, both old and new were being com-
bined together into integrated theories, and these theories developed and diverged
more and more radically from what earlier had been understood as geometry - first
and foremost perhaps as a liberation from a direct perception of the perceivable
world. This modern geometry - called at the beginning astral or imaginary geom-
etry - gradually came to be called non-Euclidean geometry. In many places during
the course of the nineteenth century, it would come to engender oppositional re-
actions just as vehement as those that greeted Darwin’s Theory of Evolution. In
England particularly,non-Euclidean geometry, Darwin, and ethical relativism were
lumped together and said to represent those forces that were absolutely inimical
to God. On the other hand, the theory of evolution and non-Euclidean geometry
were manifestations of what, at the time, were radical new methods of thinking.
Whereas established faith and methods of thinking tried to pack away every single
phenomenon within one eternal framework - to define thought according to a
single necessary formula, and explain human variation as a result of the existence
of different types and stocks — the modern theories advanced conceptions about
how scarcely anything could be seen, known or described in real, absolute terms:
instead, everything must of necessity be seen and described according to known
conditions, and therefore, in the final analysis, be relative. With that, the pivotal
question arose about what it is that knowledge is really composed of, whether it be
God-given or man-made.

In France and Germany the link between mathematics and philosophy was not
as integrated in the general cultural and intellectual milieu as it was in Britain. In
Britain the discourse on non-Euclidean geometry was found not only in learned
journals, but also in more popular publications, and here it was asserted that, with
the same certainty that God exists, the sum of the angles of a triangle is 180 degrees,
and vice versa. The old Euclidean geometry had been hammered into generations
of young heads as the prototype for clarity of thought and logical reasoning, and
it stood as a shining example of the type of knowledge that was absolute and true
- absolutely true because it was descriptive of reality and completely in confor-
mity with human comprehension of the world as encountered and experienced.
This new, non-Euclidean geometry, which presented the fact that the sum of the
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angles of a triangle, such as found, for example, in a spherical surface, is not 180
degrees, represented a threat not only to ethics and morals but also to the hope
of finding true knowledge in science. This non-Euclidean geometry showed that
mathematical theory could give rise to a series of dissimilar points of view, and
this consequently became an important part of the outlook that threatened the au-
thoritative approach to knowledge. In addition, the looming philosophical figure
of the day, Immanuel Kant, considered the old Euclidean geometry as something
firmly established in the human brain, and a fundamental quality of the human
means of observing and experiencing the external world.

Classical geometry had long occupied a position atop the consolidated hierar-
chy of knowledge. The form of certainty that one found in geometry, had also to
be found in physics, biology, ethics and religion. All knowledge, so to speak, found
itself located in the same sphere, and consequently this new non-Euclidean geom-
etry was seen as something that undermined perfect knowledge. Geometry was
no longer something that could be given a priori, no longer something that from
its inception was dictated by the world we live in. More and more, geometry was
projected as something man-made. The old, assembled “treasury of knowledge”
was about to fall. The oppositions this inspired were strong, and consequently a
split and a division came into being during the nineteenth century. Despite new
technological developments with their associated material optimism about the
future, there arose as well a more and more bounded view of what science was,
what it was capable of accomplishing. A number of independent sciences were
established, while the study of ethics and psychology were separated from science
without anyone clearly wanting to pursue this restricted point of view, or saying
anything about what, for example, ethics would now legitimately be in a position
to accomplish. The knowledge of different cultures - each with its own legitimacy
and integrity - also transformed notions of absolutes in all forms into almost
meaningless superstitions. Change was natural, while the constant and the orderly
were the exceptions.

It was these fundamentally new scientific developments in which Sophus Lie
would now come to participate. There is little however to indicate that the vicar’s
son, Lie, would from time to time link modern geometry with his own personal
relationship to God. When all is said and done, it seems that he kept a kind of
childhood faith throughout his life. He was certainly “little religious”, and he did
not have “the appropriate Candour in Prayer” as he wrote his wife — in 1890 when
he was a patient at the psychiatric clinic at Ilten - but nevertheless, he bade her
and the children “to pray to God as before to look after [him].”

Sophus Lie’s encounter with his “life’s work”, modern geometry, became - as
he himself would subsequently come to express it - “long and heavy”, but when
he first discovered “that there was a Mathematician hidden inside him”, things
happened quickly. Less than a year after the Scandinavian natural sciences research
meeting, Lie had finished his first scientific paper, and with economic assistance
from Ernst Motzfeldt had had the work published. This publishing event unleashed
a remarkable degree of goodwill, even though the country’s two professors of
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mathematics, O.].Broch and C.A.Bjerknes, did not understand the work, and at
first reacted negatively when Lie sent the paper to the Christiania Academy of
Sciences as a submission to the Academy’s proceedings. Once again it was Ernst
Motzfeldt who stepped forward to help. Motzfeldt went to the general secretary of
the Academy of Sciences, Professor M.J. Monrad, who rapidly expressed interest
in Lie’s work. Monrad created necessary support beyond the mathematical milieu,
even among persons who knew still less than Bjerknes and Broch. The result was
that gradually the Academy of Sciences in Christiania supported the publication
of an expanded version of Lie’s “Imaginary Theory”. Lie was now encouraged by
Broch to translate the work into German, and the travel grant that he now received
was given to him on the basis of this work. During the year 1869, the treatise
entitled “Uber eine Darstellung des Imaginiren in der Geometrie” was published
in the well-known German periodical, Crelle’s Journal. This was the same periodical
in which Niels Henrik Abel had published the greater part of his works, and it was
due to Abel’s treatises that the periodical had become world famous. With his
paper published in Crelle’s Journal in the autumn of 1869, the Norwegian Sophus
Lie quickly became a name of which many central mathematicians out in Europe
began to take notice.

The new geometry had its foundations in the classical “geometry” of land-
surveying, and had been something that people from time immemorial had been
dependent upon. Euclid, who lived and worked in Alexandria about the year 300 BC,
was not the first geometer and perhaps not even the greatest of his own time, but
he was the great organiser and collector of geometric knowledge, and he had given
a clear and logical form to the subject in his books. The books were collected
together under the title, The Elements — which in addition to geometry contained
all the mathematical knowledge that had been mastered at that point in history.
Euclid gave definitions and proofs systematically and with precision - and built
up geometric knowledge in such a systematic manner that ever since it has been
called Euclidean geometry. And for more than two thousand years this geometry
formed the basis for mathematical instruction in schools and universities across
Europe.

Before it was possible to speak rationally about different figures and plans, the
system defined concepts such as “point”, “line”, “straight line”, “triangle”, “circle”,
and so on. A point was defined as “that which cannot be divided”, and a line as
“a length without width”, and about the straight line, it said “this lies straight
between its two points”, and so on. As well as a series of such definitions, the
foundation pillars of Euclidean geometry include postulates and universal concepts.
The postulates are a series of assertions that one was forced to accept due to
the following: the universal concepts or axioms are assertions employed as self-
evident, and therefore taken as universally known. From these postulates and
axioms there follows a series of propositions that demonstrate geometric truths
and how geometric constructions are to be executed.

Euclid formulated five postulates - the first four were easy to agree upon; they
are short and easily understood, but there was always doubt about the fifth, and
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in the end this doubt was to lead to a completely new geometry. The first three
postulates insist that the following propositions be accepted: that it is possible
to draw one and only one single straight line between two given points, that any
straight line can be extended without limit, at both ends, that one can inscribe
a circle with whatever point one desires as its centre, and with a given distance
as its radius. The fourth postulate confirmed quite simply the similarity of all
right angles; that is, all right angles are of equal size. But the fifth postulate had a
more complex formulation, and down through the epochs there have been many
from the scientific and scholarly world who have felt that this was a blemish in an
otherwise perfect and elegant work. The famous and notorious fifth postulate says
when a straight line intersects two straight lines, and the sum of the interior angles
on the same side is less than two right angles, then the two lines, when expanded
indefinitely, will meet, and they will meet on the side upon which the sum of the
two angles is less than two right angles.

This is Euclid’s theory of parallel lines, that is, it has to do with lines that will
not meet. The theory can also be formulated in other ways, as for example, through
a given point beyond a straight line there can be drawn one, and only one, other
straight line that is parallel to the given line - and again this is equivalent to the
fact that the sum of angles in a triangle is always 180 degrees, or two right angles.

A series of translations and commentaries of Euclid’s books have come out
through the centuries - and these, as a rule, accommodate different levels and
goals of teaching, but also include some scattered attempts to challenge Euclid’s
fifth postulate.

Gradually as mathematics and science turned more and more to application
and gave solutions to technical and practical tasks, it consequently came to be
felt that some of Euclid’s presentations were unnecessarily theoretical and sophis-
tic for normal use. Already by the 1600s the practical and utilitarian were being
set up against the theoretical and speculative - and the utilitarian application of
mathematical knowledge gradually became an aspect of the field that was just as
conspicuous as the mathematical ability to develop formal refinement of thought
and the ability to think with logical order and vigour. Committing Euclid’s defi-
nitions to memory, and understanding his subsequent conclusions - the classical
legacy with its theoretical and formal style of presentation - began to lose its
dominant position in the teaching.

A variant of this debate broke out with great intensity in Norway as late as the
1830s, between two of the professors of the day at the University of Christiania
- B.M.Holmboe and Christopher Hansteen, who had both been friends of Niels
Henrik Abel, and in different ways, both had stood in intimate relationship to the
country’s scintillating mathematical star. Beginning in the pages of the textbooks
each of these professors had respectively published on plane geometry, a har-
rowing public debate broke out. The practically-inclined Hansteen had reacted to
Holmboe’s theoretical approach and lack of practical utilitarian considerations. He
attacked Holmboe and the whole Euclidean school, claiming that they had made
rigorous form and adherence to theory the most essential features of geometry.
Hansteen wrote: “The Euclidean Definition of parallel straight Lines, as is accepted
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by almost all Geometers, according to my Assessment, has got it as Wrong in terms
of Logic, as a Definition can.” Hansteen wanted to improve Euclid, and in more
than one theoretical exercise into logical thinking, he called for a geometry built
on “direct Perception”, and to equip students to be able to solve practical tasks.
Hansteen’s motto was: “You do not need Proof that the Sun is up when it is shining
in your Eyes”

Hansteen expanded his conception of parallelism to include circular lines, but
this mathematical dispute in Norway - conducted by the country’s first generation
of university teachers - the forebears of Sophus Lie’s professors, O.].Broch and
C.A.Bjerknes, was in no way of the same type as was now occurring abroad in Eu-
rope. Euclid’s definition of parallel lines was certainly under attack, and moreover
represented a veritable parting of the ways, between old and new geometry, but
in a fundamental way that was located far from the positions taken in the Norwe-
gian milieu. The new geometry had detached itself considerably from questions
of natural science, and in every way was more theoretical than the old, and much
time would go by before it led to any practical application. Pure mathematics -
and a form of investigation which did not have a main objective linked to a field
of application - began in the early 1800s, and not least for geometry, this century
would become a golden age. In the beginning, what prepared the new ground was
the field called projective properties geometry. The central names in this field were,
among others, Monge, Poncelet and Chasles, and their German rivals, M6bius and
Pliicker. But the two men who led the breakthrough to a coherent non-Euclidean
geometry were the Russian mathematician, Nicholai Ivanovich Lobachevsky and
the Hungarian, Jdnos Bolyai. Quite independently of one another, they each devel-
oped their theories in the last years of the 1820s, and at the same time the great
German mathematician, Carl Friedrich Gauss came out with pronouncements that
he had for a long time been tracking down a non-Euclidean geometry, but that due
to the commotion he anticipated, primarily from Kant and his followers, had re-
frained from publishing. To be sure, Kant maintained that it would be very difficult
to know things that lay beyond the realm of the filters and lenses of the human
senses. Now here was a geometry that gave entirely new concepts about the space
around us.

Commentaries and reactions to such non-Euclidean geometry certainly pre-
supposed a receptive mathematical climate, and such was not in existence in Nor-
way - and out in the rest of Europe such a milieu did not exist seriously before the
1860s and 1870s.

The first book that Sophus Lie borrowed in the autumn of 1868 was, according to
the loan records at the University Library, the first volume of Jean Victor Poncelet’s
Application d’Analyse et de Géometrie. However, according to Elling Holst - who
became Lie’s student three years later - Lie also had access to Poncelet’s first major
work, published in 1822, and entitled Traité des propriétés projectives. Poncelet,
born in 1788, was one of the main architects of projective properties geometry, one
of the veritable building blocks of modern geometry.

After having had the first volume of Poncelet’s Application d’Analyse et de
Géometrie for a month, Lie, borrowed the second volume as well, in October 1868.
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Lie must quite certainly now have read with great interest the forewords to these
two volumes, and probably took courage from the passages in these prefaces where
Poncelet described his own long and dramatic course towards geometric research.
Following his exam at 'Ecole polytechnique, Poncelet became a lieutenant in 1812,
and he swiftly drew attention as an outstanding officer-engineer. Later, his lift
bridges would stand as technical paradigms, and above all, Poncelet’s water wheel
was copied and used all over Europe; that is to say, Poncelet constructed dipper
blades in a manner that allowed the energy of the water to be utilized much more
efficiently. He doubled the degree of efficiency compared to that of earlier water
wheels. Later in life Poncelet was also to receive a series of high and responsible
positions in the practical military and teaching fields. But in 1812, when Napoleon
directed half a million soldiers against Russia, the twenty-four year-old lieutenant
had to join “the great army”. Here he found himself in an engineer battalion
and most certainly contributed good technical solutions to a series of bloody
altercations, but he was also enmeshed in Napoleon’s army of unfed and starving
troops which, in November 1812, were forced to retreat from Moscow. Poncelet
was left for dead on the battlefield at Krasnaya, and stricken from the rolls of
the French army. But a Russian patrol noticed his officer’s uniform, discovered
that the man was still breathing, brought him in, and took him to the leadership.
After examination, Poncelet was sent eastward as a prisoner, to Saratov on the
Volga, a march that lasted four months and covered 1,200 kilometres. And, as he
himself wrote in these forewords to his mathematical work, he had come through
the experience “alive by the special Grace of God”, and thanks to “the physical
and moral strength and energy with which nature had fortunately equipped him”,
he travelled “clad in the threads of a French uniform and provisioned by the
black bread of the Russian peasants”, over “the desolate and frozen steppes, where
the cold in that fatal and unusually fierce winter of 1812 was such that even the
quicksilver in the thermometer was often frozen.” And thus it was at that time and
place - as a prisoner for almost two years, with no recourse to books or facilities, in
Saratov on the Volga - that he worked out new geometric concepts and approaches.

Which properties and relations of a figure remained unchanged when a figure
was projected on, or to, another surface? Such unchanging properties were called
projective, and became basic elements in the new approach. During his imprison-
ment, Poncelet worked with such paradigms (projections), and he had the idea of
giving certain geometric elements fixed infinite extensions. For example, a straight
line was assigned, in addition to all its finite points, one and only one point of
infinite extension - and in addition, a surface received one and only one infinitely
extended straight line. Thus, Poncelet was able to contend, among other things,
that as a universal statement, two straight lines in a plane always have a point of
intersection - or where the lines are parallel, they meet at a point on the line at
infinity.

Projective mathematics does not study all the properties of a figure, but only
those that are preserved - that are invariant - in a given perspective of the figure.
Such invariant properties are brought together in a class of their own, and are
called projective properties. Thus in the projective plane there is no possibility
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of distinguishing, for example, between the classic figures of the circle, ellipse,
parabola and hyperbola. However, this perspective provided a useful tool for ob-
taining an overview of changes in such depictions - in, among other things, the
form of studying the relation between given points on a line, and what was termed
the cross ratio between four randomly chosen points. Poncelet advanced the view
- by means of his imaginary line - that this double relation is invariant in projec-
tions. This was one of several ideas that now led to a firmer grip on what happens
in geometric spaces, and what these geometric spaces really were.

Moreover, one of Poncelet’s fruitful ideas was what came to be called the contin-
uity principle; namely, for Poncelet it was intuitively clear that a figure’s adequate,
universal and recognised relations must also apply to all other figures which, by
means of continuous changes, can be derived from the original figure. He drew
challenging conclusions from this principle about how actual points of intersection
have, as analogues, points where imaginary straight lines meet the line at infinity.
Poncelet did not feel any need to demonstrate this continuity principle, but other
mathematicians found it impossible to find peace of mind before they had proven
the assertion, and managed to assign the imaginary points numerical value in
accordance with a system of equations. This difference of approach and method of
working has made it common to speak about two types of geometers: the synthetic
and the analytic. Poncelet was a synthesist who used pure geometric methods in
their traditional form to arrive at his geometric truths - in opposition to the
analyst who occupied himself with analytic and algebraic techniques from other
fields of mathematics. Gradually there developed a greater demand for the formal
character of mathematics as a common language of communication, and thus
the analytic side became dominant within the field. Despite this trend, however,
Sophus Lie would, in his mathematical pursuits, work in the tradition of Poncelet,
as a synthesist.

Poncelet died in 1867 at the age of seventy-nine. Eleven years later Sophus Lie
was to be publisher of Elling Holst’s paper, “On the Significance of Poncelet for
Geometry. A Contribution to the Developmental History of the Ideas of Modern
Geometry.” The discussion about who had been first, who had priority and who
was the greatest, were important contemporary issues to which great attention was
devoted. This paper by Holst, Lie’s student, in reference to Poncelet, maintained that
“no mind among the pure Geometricians of the Century surpassed him in terms
of fundamental Significance” - and it was a strong refutation of what the French
mathematician, Chasles, had done, namely to place Poncelet on the same footing
with other of his contemporaries, and definitely to set him behind mathematicians
like Gaspard Monge and the man of revolution, Lazare Nicolas Marguerite Carnot.
To Lie and Holst, Poncelet represented a new approach to geometry, a universalising
of geometry in the same way as analysis and algebra. In their evaluation of the
Poncelet’s position among “the Century’s pure Geometricians” it seems however
that they did not know the works of Bernhard Riemann.

The mathematics of this period can roughly be viewed as falling into three main
areas, and these were analysis, algebra and geometry. As early as the end of the
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1600s, Isaac Newton and Gottfried Wilhelm Leibniz had introduced the most im-
portant tool of analysis, namely infinitesmal calculus. With the use of this concept,
functions could be handled by means of analytic methods, and to obtain an under-
standing of space, a completely new type of equations was introduced — differential
equations. From now on, the laws of physics could be expressed in functions, and
these functions could be studied by means of equations. The main problem of
mathematical analysis was the solution of differential equations, and mathemati-
cal analysis was a major field within the natural sciences. But only a minority of
the differential equations that arose could be solved, and nobody had an overview
about which properties were the hindrances to solving these equations.

Functions and equations were the central focus of work in analysis and alge-
bra. In the 1820s, Niels Henrik Abel had instituted a new epoch in the study of
algebraic equations. His proof for concluding that equations of powers of a higher
degree than four, in general could not be solved by means of the usual computation
operations, opened completely new fields of investigation. But if such equations
could not in general be solved, there were certainly many special equations that
had solutions. The questions that followed were: which equations could be solved?
What criteria allowed for the possibility of a solution? Abel had not found a com-
plete answer to this by the time of his death at the age of twenty-six in 1829, but
a short time later, a Frenchman, Evariste Galois was able to describe and clas-
sify these solutions from certain properties of symmetry in the equations. Galois’
grasp of this problematic would revolutionise mathematics. Specifically, Galois in-
troduced the concept of group, and this mathematical tool would prove itself to
be tremendously fruitful. This occurred around 1830 - Galois was laid to rest in
Mother Earth at the age of twenty-one, killed in a duel over a woman in 1832. In
the decades that followed, groups and group theory were applied almost entirely
to algebraic equations - but new fields lay waiting.

Sophus Lie admired Abel, and he would soon be urged to participate in the
editing of the works of his world-renowned countryman. Abel’s life and fate would
turn up inspirationally both in public and private discussions around Lie. But Lie
did not share Abel’s interest in pure algebra. Nonetheless, he, like Abel and Galois,
would have his name immortally linked to this algebraic concept, group. From
the conceptions of Abel and Galois about the solution of algebraic equations, Lie
consequently got an idea about how differential equations could be solved. And
with inspiration from geometry, Lie created his own group theory - about what was
called continuous groups, a mathematical tool that would prove itself particularly
well-suited to express symmetry in geometry and analysis.

Lie’s ideas were the starting point for a new and important mathematical dis-
cipline, which is now called simply Lie theory. Concepts such as Lie algebra, Lie
group, and Lie symmetry first came into use about 1930, and were then used in
quantum mechanics. For present-day mathematicians and physicists the world
over, Lie theory stands central, and Lie theory continually finds new areas of utility
in modern natural science. One of the foremost experts in mathematics and math-
ematical history, the French scholar Jean Dieudonné, wrote in 1980, “Lie theory is
in the process of becoming the most important part of modern mathematics. Little
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by little it became obvious that the most unexpected theories, from arithmetic to
quantum physics, came to encircle this Lie field like a gigantic axis.”

While he was still alive Lie received a great recognition, when, in 1897, he was
the very first to receive the Lobachevsky Prize, a prize that had been instituted
two years earlier to honour geometrical achievements, particularly in the field of
non-Euclidean geometry.



There was a Mathematician in Him

It seems that for Lie as well, the autumn of 1868 had been a constantly inspiring
period of work. Apart from Poncelet, what brought him the first wave of inspiration,
there were the books of Pliicker - in any case, it was among the works of Poncelet
and Pliicker that he first found a conceptual apparatus, a mathematical language
that he could use to express his own ideas. But besides these two mathematicians,
he briefed himself on the works of Carnot, Hamilton, Cremona, Mébius, Hunyadi,
Townsend, Grassmann, Salmon and others, and he borrowed various volumes of
leading mathematical journals: Crelle’s Journal from Berlin, Liouville’s Journal and
Comptes Rendus from Paris, and Philosophical Transactions published in London.

And as he wanted very much to discuss the ideas that were now streaming out
of him, he was eager to create a forum for mathematical discourse in Christiania. To
this end he himself tried to re-establish Realistforeningen, the old Science Students
Association, which had not functioned since 1864. Together with ten or twelve
others - the foremost of whom being Carl Berner,?* Lie’s former classmate from
Nissen’s School and who had been active in the Association - he decided to move
Realistforeningen’s activities from the Student Society on Universitetsgaten to a
rented premises at Nedre Voldgate 7. Later there were rumours about how Sophus
Lie had carried the Association’s massive blackboard through the city streets on
his back, quite probably on October 25, 1868 - in any case, the following day
there was a celebration to mark the Association’s inauguration. Three years later,
to commemorate the founding day, a festive song was composed:

Sofus Lie took the board upon his back,
Like Samson did with Gaza’s gate,

Bore it up and over “Svartfejerbakk”;
That was the source, at any rate.

[...

Thereafter he, who showd best tenacity
Was as always Sofus Lie;

For himself he built a dignity,

In moderne géometrie.

The fact that Lie was the most active member of the Association is recorded in the
minutes. Three days after the move, Lie gave his lecture “Concerning the Newer Ge-

24 Carl C.Berner (1841-1918) was, like Sophus Lie, a graduate of the sciences. He was an
active Liberal Party politician, technical school director in Bergen, Minister of Church and
Education, and active as a parlamentarian who worked toward the ending the Norway-
Sweden Union in 1905.
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ometry”, a lecture he continued some weeks later. Lie allowed himself to be chosen
chairman of the Association, and its seems that when others failed to contribute he
was able at short notice to take over the Association’s weekly Wednesday lecture,
and even the minutes of lectures given by others included additional commentary
by Lie. For example, when Carl Berner lectured on “The Objects of Geometry” -
in which he defined addition and multiplication in terms of geometry, and among
other things, showed that “the Algebraic Numbers, positive and negative, could
be viewed as a special Case of the Geometric Picture” - Lie added some histori-
cal remarks “concerning the Development during our Century of the Concept of
Number Systems through Cauchy’s Imaginary Forms and Hamilton’s Quaternar-
ies” Apart from Lie’s frequent lectures during that first year of the reconstituted
Realistforeningen, there were lectures on the Jostedal Glacier, on the planet Venus,
on the nebula theories of Laplace, and on “the Age of the Human Family”.

Among the papers that Lie left behind is a draft of his first lecture in the
Association that fall. It begins thus:

Gentlemen!

I have given myself the Task in this Realforening Lecture to arouse in the University’s young
Mathematicians’ Interest in the newer Geometry.

Unlike ordinary Geometry, the newer Geometry is not characterised by its Method.
In Reality there exist different distinct Methods for treating the same Things within the
new Geometry. One has only to name Poncelet, M&bius, Chasles, as Representatives of such
distinct Methods.”

He maintained that the old geometry referred to figures in a right-angle system
of coordinates, and in this way defined figures with the help of equations between
the coordinates, while the new geometry applied a “Diversity” of coordinates: the
old system had been inherited from Descartes and analytical geometry, and the
new was represented by Mébius, Pliicker and the others. This new relationship was
something that Lie hoped to go into in more detail in a later lecture. He then gave
a short summary of the methods of Mobius, Poncelet and Chasles, and referred
to their published works by name and journal volume. He stressed that through
Chasles’ works one found “the newer Geometry set into a surprising Combina-
tion with the Old-fashioned”, and Lie regarded this as evidence that Euclid had
known “The Principles of our Century’s Geometric Future”. The reason for this was
Chasles’ reconstruction of Euclid’s three lost books, The Porisms, where the sub-
ject addressed is the ancient Greeks’ knowledge of the mathematically important
curves that go under the collective term, conic sections. The conic sections are the
curves one gets when planes cut a cone - to give us curves such as circles, ellipses,
parabolas and hyperbolas. Through his work, Chasles had shown that Euclid and
his contemporaries probably had an understanding that these curves were differ-
ent projections of one another - that in reality all conic sections were perspective
projections of a circle - in all likelihood the Greeks also could be demonstrated
to have had a considerable understanding of the strong reciprocal relationships
between these curves. In any case, Lie concluded his scattered fundamental specu-
lations that autumn of 1868 by contending that the difference between the old and
the new geometry was more than by the method, characterised as “the very Nature
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of the Things studied”. Whereupon he switched over to his main theme, “namely,
Poncelet’s Method”. He gave a definition of the ellipse as an orthogonal projection
of the circle; he defined conjugated diameters in the ellipse and showed that the
sectors between two such have the same area. The draft for this lecture at Real-
istforeningen in October 1868, thus ended with an emphasis that one - instead of
studying a given figure, can make the investigation easier by studying a projection
of it - “One can say that one thus transforms the simpler Figure into the given.” Lie
stressed projection as a fruitful tool, and cited various mathematicians’knowledge
and treatment of the invariant relationship between points on a line, known as the
cross ratio.

In addition to his frequent lectures before an audience of about ten to fifteen
at the Science Students Association, Lie also gave private tutoring that fall, which
was still his major source of income. But above all, he also began his own original
research at this time. According to later descriptions he formulated his “Imaginary
Theory” in December 1868. Whether Sophus took time off to celebrate Christmas
that year seems uncertain. But his already-mentioned nephew, Johan, now wrote
from Tvedestrand and invited “dear Uncle” there for the Christmas holidays - it
had been so long - wrote the ten-year-old Johan - since they had seen one another.

We find that in February 1869, Lie presented his comrades at the Science Students
Association with “The Principles of his new Imaginary Theory” and “by way of
lustration he applied this by means of a Number of Examples” - and a cou-
ple of months later in another set of minutes we find the following description:
“S. Lie communicated, in Part, the Results he reached with the Help of his Imagi-
nary Theory, principally regarding Properties of the one-sheeted Hyperboloid” -
that is, a hyperbola that rotates on its “imaginary” axis.

It was this “Imaginary Theory” that came to be Lie’s first independent work, and
which was subsequently published in Crelle’s Journal and quickly awoke interest
and found success.

Lobachevsky had called his work an imaginary geometry, and now an astral ge-
ometry was being talked about - this was certainly to stress that this work turned
on something other than what one, without much ado, could see, and about which
one could conceptualise. In mathematical history there is a tradition of dealing
with the not obviously visible, that which is not clearly comprehensible for the
imagination.

Yet, in a completely different setting, the so-called imaginary numbers had
been an acceptable part of the mathematical conceptual apparatus for quite a long
time - for at least two or three centuries before they became comprehensible in
a more natural manner. As a result of this historical trajectory, the designation
“imaginary numbers” has remained, and these imaginary numbers, along with
real numbers, make up “complex” numbers. By analogy with Cartesian geometry,
geometry based upon complex numbers, became known as imaginary geometry.
To give a lucid account or representation of what were called imaginary points and
curves of the complex plane, was consequently a task that not only Poncelet, but
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also Hamilton and Grassmann tried unsuccessfully to handle. It was the challenge
posed by this geometry to which Sophus Lie now began to apply himself,and which
he treated by means of his “Imaginary Theory”.

Just as contour lines on a map replace the missing third dimension on a partic-
ular plane, so now Sophus Lie assigned a real weight to a point in ordinary 3-space,
as a substitute for the missing fourth dimension in our perceivable space, and he
regarded the result as the “imaginary” complex plane. Lie showed that the points
of a complex or “imaginary” line, with weight zero, form an ordinary line in space.
He was able to make this line, called the zero line, represent the desired, imaginary
straight line in the complex plane. He was thus able to demonstrate a relation-
ship that is not visible with “the naked eye”, and to do so in a manner that was
simple enough to be recorded; that is, “imaginary” straight lines in the complex
plane could be devised from the actual straight lines that are “visible” in ordinary
space. In other words, Lie had succeeded in transferring geometric relations and
information from the world of the real to the world of the imaginary - and it
was precisely this principle of transfer, this ability to relate properties from one
sphere to another, that was a matter of great interest. The fact that relations and
properties from one area allowed themselves to be represented by relations and
properties from another area had far-reaching implications. For Lie, this treatment
represented a transfer principle whereby any proposition from plane geometry
could be translated into a proposition in space geometry, and he was able to point
out and calculate geometric correlations between figures depicted in the real plane
and those from the complex.

Sophus Lie certainly wanted to visit the mathematical centres abroad, and in Febru-
ary 1869, he applied to the Academic Collegium for a travel scholarship. One month
later the application was supplemented with his newly published paper - and the
application was also supported by recommendations from the faculty and by the
news that Professor Broch very much wanted to see Lie’s work translated and pub-
lished in German. When, at the beginning of April, the Collegium reviewed the
applications for the travel stipend, Sophus Lie was placed securely in ninth place,
out of the thirteen who had applied - as for the rest, the list included Gerhard Ar-
mauer Hansen,and Candidate Henrik Ibsen. For Lie, the money - 400 speciedaler -
would be sufficient for half a year in Paris, and a similar period of time in Germany.

It seems that that spring of 1869 was otherwise devoted to diverse editorial
projects in relation to publishing the various versions of the “Imaginary The-
ory”. The first was the eight pages published with the financial support of Ernst
Motzfeldt, then two versions for the Proceedings of the Christiania Academy of
the Sciences - the second being an elaboration of the first - and then there came
the task of getting the paper translated into German, which also led to publication
in Crelle’s Journal, and thus to making contact with an international public. How-
ever, before the work became accessible in the German periodical, Lie sent the first
version to the mathematicians he knew. He sent his work to the Danish professor,
Adolf Steen, whom he had met the previous summer at the Nordic Meeting of the
Natural Sciences; in the accompanying letter he said, among other things, “If Herr
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Professor would be so kind as to look through the enclosed Work, which makes
a Claim to the fruitfulness of the Theories here included, it would please me ex-
ceedingly to hear your Views on the same. Up here in my little Backwater there is
Nobody interested in Geometry.”

The importance of signalling he was the first out in print was abundantly clear
to Lie. In a letter to the Academy of Sciences in relation to the aforementioned
publication of the work, and with a resumé of the ideas enclosed therein, he wrote,
“It is my Wish that by this Means possibly to secure my Priority over Ideas, that
by my Assessment are fruitful, and as I have Grounds to consider, constitute an
Innovation.”

In addition to his lectures, his editorial work and private tutoring, Lie also
found time that spring to work as a substitute teacher at Nissen’s School. His
income, however, was too small. He was in debt both to Mrs. Motzfeldt — as he
continued to lodge at Grottebakken 1, and he remained in debt to Ernst Motzfeldt,
who had financed the printing of Lie’s work. But both Lie and Motzfeldt were
convinced that this was only the beginning of a great career, that good fortune
would continue, and since Lie already had high hopes that in the course of the year
he would also be awarded the university’s large Adjunct Stipend.

That autumn, when Professor Broch resigned from the university to go into
the government, the students held a party for him - the chairman of the Student
Society gave a speech,and Sophus Lie, on behalf of the scientists and mineralogists,
expressed deep gratitude and devotion to their respected teacher. A little later Lie
wrote to his friend Motzfeldt that he hoped Sylow would apply for the professorship
vacated by Broch. Lie seemed to know that Bjerknes would be in favour of such an
appointment, as undoubtedly was Broch, “who certainly indirectly (as minister)
would have decisive Influence over the Filling of the Post.”

During the summer of 1869 Sophus rambled through Telemark with his sister
Laura on their way to spend summer holidays with his elder sister and her family
at the home provided for the doctor at Tvedestrand. He reached Tvedestrand at
the end of July and remained in that town for a month. From here he wrote to
Motzfeldt and reported that parts of the anticipated travel stipend would have to
be used to pay off debts - the tour of Telemark had proven more costly than he
had planned - otherwise, he reported that he spent his days revising the paper
for the Academy of Sciences, and mentioned that the paper was “becoming more
longwinded” and that it had “required more work than I had thought.”

Immediately upon his return to Christiania at the end of August he borrowed
six volumes of Crelle’s Journal.



The First Tour Abroad

One day in September, Sophus Lie left Christiania and set course for the great
outside world. He had planned to travel by way of Copenhagen, but when the ship
berthed at Fredrikshavn in Denmark, he disembarked and instead, journeyed down
through the Jutland Peninsula to Germany and Berlin. The reason he had wanted
to visit Copenhagen was that he felt he could obtain good advice there about how
he could best spend his time abroad. At least this is what he expressed some while
later in a letter to Professor Zeuthen in Copenhagen, where he simultaneously
explained why he had not come through that city. Lie wrote, “Unfortunately I am
such a wretched Sailor that when we landed in Fredrikshavn, I am ashamed to say,
Matter overruled Mind, and I preferred Jutland to Copenhagen” Were he to have
continued on to Copenhagen, he would have had to board another ship. Instead,
he proceeded onward by land.

Lie had been in Berlin for a couple of months when he wrote to Zeuthen. He
had found lodgings at Kronenstrasse 52, and had already met and sought advice
from German mathematicians about how his time abroad could best be utilized.
“But as You know,” he continued to Zeuthen in November 1869, “the Germans and
the Frenchmen do not love one another, neither in Politics nor in Science” And
about his plan to spend the winter semester in Berlin and the spring semester in
Paris - “in both places to study particularly Geometry” — he had come to hear,
from the German point of view, that he “would not find Anything in Paris, that
the French Mathematicians of any Significance are decrepit old Methusalahs.” Lie
did not completely agree that this was so, and pointed out in his letter to Zeuthen
that a stay in Paris would be profitable “due to the Fact that my whole scientific
Development is French. Only after I had begun to engage myself in Geometry (a
Year and a Half ago) did I acquaint myself with the German and English Literature.”

Lie would remain abroad for about fifteen months, and the time would be fairly
evenly divided between Germany and France; in the course of things, plans also de-
veloped for a visit to England. In letters to friends and acquaintances, Lie recorded
much of what he encountered and experienced, and a number of these letters are
extant - not the least of which are the more than twenty letters he wrote to his
friend Ernst Motzfeldt, and which contained many illuminations of his life and
work at this period. In the first, from Berlin on Wednesday, October 6, Lie wrote,
“I am living here in a Deluge of Scandinavians; this can be a rather good turn of
events; one receives Visits from the One and the Other, however, People cannot
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understand that Others may have more to engage them than They themselves
do, and therefore on occasion they can become intrusive.” In positive terms, he
described meeting a certain Dr.Svendsen from Lund, Sweden, a certain Meyer,
Cand. Mag., from Bergen, and Peter O.Schjatt, who would later become professor
of Greek and a member of Sverdrup’s government in Christiania (1888-89). Lie
looked forward to the beginning of the semester, for then the young Germans
would arrive in the city, and “maybe then I can make some good scientific Ac-
quaintances.” Otherwise, regarding his everyday life, he reported, “I have seen a
Bit here: the Museum is splendid, even though I myself am able to discern that it
has many weak Points (for Example, the Collection of Old Norse Artifacts). In the
Mineralogy Collections I often had the Gratification of finding Norwegian Names
describing the Locations of Acquisition. The Aquarium is interesting even though
the good Berliners have some of the general Human Weakness of lauding their
Own.” He also commented on the famous Orpheum Ballroom; he thought it was
beautiful, and that in particular it “displayed a splendid Taste in the Employment
of Gas-Lighting with coloured Lamps in the ballroom and the Garden.”

In the course of these fifteen months, the twenty-seven year-old Lie would build
personal relations with men of science in both Germany and France, and in many
ways, this stay abroad laid the groundwork for his future. The missing amiability
“in Politics and Science” between these two great powers of Europe would become
obvious in the acts of war that were to break out a year later, in July 1870 - and in
which Sophus Lie would find himself embroiled. In later life, through his position
and his field of activity, Sophus Lie would become an important bridge-builder
between men of science in Germany and those in France.

When Lie came to Berlin that autumn of 1869, there were two centres of math-
ematics in Germany - Berlin and Gottingen - which represented strict, rivalrous
trends in mathematical research. Three great men ruled over what was called the
Berlin School: Ernst E. Kummer, 59 years of age; Karl Weierstrass, 54, and Leopold
Kronecker, 46. A special characteristic of this milieu was that mathematical topics
and ideas were treated, above all, according to the pure reasoning of abstraction.
Properties of mathematical objects were revealed with the critical power of logic.
There was an infallibility intrinsic to mathematical material, and mathematical re-
lations reflected something that one might consider analogous to divinely inspired
truths. Nevertheless, the emphasis on strict logic as the road to insight hindered
neither Kronecker nor Weierstrass from imbibing in the vocabulary of Romanti-
cism: “Dichter sind wir” (Poets are we) said Kronecker, and ascribed the work of
mathematicians to a position close to that of artists. Kronecker maintained that the
starting point of a mathematician - the rational numbers — came to us fundamen-
tally by intuition. And Weierstrass, for his part, maintained, “Ein Mathematiker,
der nicht zugleich ein Stiick von einem Poeten ist, wird niemals ein vollkommener
Mathematiker.” (A Mathematician who does not at the same time have some of the
Poet in him, will never be an adequate Mathematician.) The great field of endeav-
our that Weierstrass followed was function theory, and in this field he advanced
the work of Niels Henrik Abel considerably. For his part, Kummer had long been
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interested in the field of number theory - in particular, he had worked with “ideal
prime factors” in complex numbers - but around 1860 he quite suddenly began to
study geometry, and a while later he discovered the wellknown surface that bears
his name, the Kummer surface. But for Kummer too, all the developments in ge-
ometry were also dependent upon the strictest argumentation and presentation of
evidence.

On the other hand, in Géttingen, geometric perceptions and methods were to
a much greater degree the basis for mathematical interpretation, something that
inspired complaints from Berlin about a lack of stringency. The leading figure in
the Gottingen School was Alfred Clebsch, who was also described as an inspired
and gifted teacher. Clebsch was a great connoisseur of the relationship between
algebra and geometry, and, to use a modern expression, used geometric intuition in
his demonstration of relationships between Abelian integrals and algebraic curve
theory.

In the course of his studies at home in Christiania, Sophus Lie had become
acquainted with the stringency of the Berlin School’s programme, but in his own
work he had taken what he needed - ideas and methods - from wherever they were
tobe found. Lie was an eclectic. He had sent his first treatise,on “the Imaginaries”, to
Clebsch in Géttingen, and best of all, Lie knew the geometric outlook of the French
syntheticists, Poncelet and Monge. During his stay in Berlin, Lie now attained
still better knowledge of the mathematical literature, and he had come abreast
of the time’s current research, and noticed the correspondences between his own
approaches and the theories of others. His closest companion at this time was
Felix Klein. One of the first to whom Klein directed Lie’s attention at this time
was Theodor Reye, at the technical college in Zurich, who some years earlier had
treated the “line complex” that Lie had dealt with “by means of the Imaginaries”.
Lie mentioned this in a letter to Zeuthen, with the following admission, “Of course
what I have published to date contains nothing really new. But at any rate, in my
Opinion, my Method demands Interest.”

Felix Klein was only twenty, but he had been Pliicker’s pupil, and at the invi-
tation of Clebsch had already edited Pliicker’s last treatises — papers that Lie had
read at home in Christiania. Thus it was that Lie and Klein had a common interest
in Pliicker’s line geometry. Klein seems quickly to have been impressed by the
audacity of Lie’s ideas, and for his part, Lie seems to have valued Klein’s breadth
of reading knowledge and scientific orientation. From now on there developed a
personal friendship and scientific cooperation between Lie and Klein that would
support them in both life and work.

Lie and Klein met for the first time at the Berlin Mathematical Association,
and that must have been on October 24 or 25%. In any case, both wrote letters
dated October 31° and dated their meeting to “a week earlier”. Lie wrote to his
friend Motzfeldt in Christiania, and Klein wrote to his mother in Diisseldorf. Klein
wrote, “Among the younger mathematicians I have become acquainted with, one
impresses me strongly. This is Lie, a Norwegian, whose name I was already familiar
with from an article published in Christiania. In a particular manner we have both
been concerned with the same things, so that there is no lack of topics to discuss.
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But we are not only united by the same love, but also a bit in terms of our critique
of the way mathematicians here [in Berlin] express their importance at the cost of
the work done by others, and particularly by foreigners.”

In Lie’s letter to Motzfeldt, he introduced Klein in connection to explaining
that he had received a reply to his own letter to Professor Clebsch. That is to say,
Lie, in addition to his first paper, had also sent Clebsch “two elegant Theorems to
which my Theories have led me”, and in reply he got to know that Clebsch was
not really familiar with the theorems. But Clebsch, from Gottingen, had urged Lie
to make contact with Felix Klein, who for the time being was also in Berlin and
lived at Carlsstrasse No.11. Lie commented to his friend in Christiania: “Quite by
chance Klein and I had already a Week ago made one another’s Acquaintance, and
are now already good friends. We were from Beforehand, mutually familiar with
one another’s Work, which has several Points in Common.” And besides, Lie had
otherwise made a couple of other “good scientific Acquaintances” in Berlin, and he
stressed that it was a great help to have “written for Crelle’s Journal” On the whole,
Lie seems to have been very satisfied, and he added, “In recent days (as before) my
scientific Work has met with good Luck and I continue to see my scientific Future
in bright Colours.”

The fact that Motzfeldt back in Christiania always maintained such strong
faith in his friend’s mathematical future was important to Lie. Consequently, in the
letters to his friend Lie emphasized his faith in his own powers, his state of being,
and the praise he gradually received from the mathematicians he met. While Lie
was abroad, while he was growing as a mathematician, both in his own studies, and
through his meetings with other mathematicians, he remained concerned with
conditions in Norway, and how he could secure himself a future position in his
homeland. And back in this domestic arena he thus had Ernst Motzfeldt, a faithful
support player who was constantly being requested to go on errands for Lie, and
speak on his behalf in relation to applications for positions and research grants.
For some years Motzfeldt had been working as a high court lawyer, and in 1869
had been advanced to the position of supreme court attorney. He had married
Else Gram the year before, and the young couple lived elegantly on Skippergaden
in Christiania. Motzfeldt was also authorized to remove money from Lie’s travel
scholarship fund and send it to him abroad, and in appropriate payments to pay
Lie’s creditors in Christiania. These were book dealers, restauranteurs and tailors.

Sophus Lie’s state stipend amounted to four hundred speciedaler,and in reserve
he had a promise from his father to get a further one hundred daler during the
spring of 1870. This should last him through his stay abroad, but after that, with
his homecoming, everything was uncertain. With letters of reccommendation from
Nissen’s School, together with attestations from some candidates he had tutored
in higher mathematics, Lie had applied for a position at the Institute of Sea Cadets
in the town of Horten, on the west side of Oslofjord, where an elementary technical
school had been established by Parliamentary resolution in 1854. In his application,
Lie had written that he would be available for employment from the summer of
1870, and in a letter from Berlin he urged Motzfeldt to enquire into the matter:
would it be possible to postpone the remainder of his travel scholarship until
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later if it happened that he must begin work at Horten at an earlier date: was it
a permanent position, and did Motzfeldt know who the other applicants were?
When, a short time later Lie got to know that a Lieutenant Jens Koch had been
awarded the position as teacher at the Sea Cadet Institute in Horten, he took this
“with greater Serenity than perhaps I ought,” he reported to Motzfeldt, and added,
“Moreover, if the Truth be known, I have very little Desire to be buried at Horten.”

During this first period in Berlin, Lie was also eagerly awaiting the first proofs
for correction of the work that the Christiania Academy of Sciences was to publish.
And, “Since it is in many Respects a Question of Life and Death to get my Work
published as quickly as possible,” he urged Motzfeldt to go to the printers, Bragger
& Christie, to have the work dispatched to him. He also urged Motzfeldt to send
him as expeditiously and cheaply as possible the forty free copies he had requested.
Actually, Professor Monrad had promised Lie more than fifty free copies - “I want
to have 100,” Lie wrote, and wondered if, at some point in the future he could
make an arrangement such that the Academy of Sciences would put funds at his
disposal so that he could get the works printed abroad: “This would have been
my particular preference (much quicker and cheaper).” Lie mentioned Professor
Monrad in several letters, and the assistance he had given, and felt “the Courtesy
he [Monrad] now as before shows toward me” might give grounds for hope about
such printing abroad in the future. To Motzfeldt he confided that this “Haste I
have over the Publication of my Works” mainly arose from the fact that he was
constantly finding in foreign periodicals such “Results as I already have obtained
or Further derived from my Theorems.” Fortunately, through his discussions with
Klein, he was able to ascertain “that my Method is completely in all Essentials new
to Science, as it were, and that a Series of interesting Propositions of mine have not
been published by Others to this Date.”

But: “What should I do with Respect to the Research Fellowship?” he wrote to
his friend in Christiania, and urged Motzfeldt to find out what had happened to
persons who had sought and received this stipend earlier while they were abroad:
had they immediately returned home? Worries and remarks about this “adjunct
stipend”, which, thus, according to the statutes, was given to young deserving sci-
entists, came up over and over in Lie’s letters during that autumn. (The Adjunct
Stipend was, in reality, a research stipend, which it later came to be called.) Lie
urged Motzfeldt to use the same letters of recommendation that he had used in the
application at Horten, for the stipend application, and he asked his friend to re-
trieve the papers from the Marine Command Headquarters. Lie was afraid that as
the stipend application was processed, he would be penalised by Professor Christie,
his former physics teacher, for what Christie referred to as his “Arrogance”, and
therefore that Christie would use his great influence in the faculty to Lie’s disad-
vantage. He tried to puncture his fear and anxiety with the following comments:
“But what will be will be; these Gentlemen shall not be able to ignore me forever.”

Lie wrote this in a letter dated Berlin, October 31%'. He was beginning to attend
lectures: “There is no trace of Language Difficulties,” but conversations were more
difficult to manage. He reported that there were no lectures in several of “the
Things I am specially interested in”, and that he therefore had “more Time for my
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own Work”, and through direct discussions with Klein and “a couple of other good
scientific Acquaintances” he had “great Benefit” from his stay.

The lectures that Lie attended were a “mathematics seminar” that was alter-
natively led by Professors Kummer and Weierstrass ~ and under the guidance of
Kummer, Lie would reap considerable praise here.

As for other aspects of his life in Berlin, Lie had very little to report: “By and
large, Things transpire as at home, with some necessary Changes. Occasionally in
the Evenings I visit the Theatres. On a couple of Evenings I have attended scientific
Student Societies. ‘Bier’ [beer] plays a great Role everywhere here. I meet many
Norwegians.” And at this point he asked Motzfeldt to send him eighty speciedaler,
the equivalence of which in Berlin was one hundred and twenty thaler, as there
were some books to be procured. He wrote that in the libraries, it was precisely
the good books that were out on loan. As well, there were university fees to pay in
Berlin; whether or not this charge would be demanded in France, he did not know.

Once again, when Lie wrote to Motzfeldt in the middle of November, it was
the adjunct stipend that most preoccupied him. He enclosed a laudatory letter of
testimony from Clebsch, and asked Motzfeldt “in Recognition of how important it
is for me to get the Stipend” to show this to Christie. Lie commented, “Although
Christie is no Scientist, he does however have Respect for Science,” and he counted
on Motzfeldt - if he were able to use the letter in Lie’s favour - hopefully to do so.
Two weeks later Lie sent two new testimonial letters to use in Lie’s “Favour with
respect to the Adjunct Stipend”. One was from Zeuthen in Copenhagen, and the
other from Reye in Zurich. Zeuthen commented upon Lie’s mathematical methods
and praised Lie for the way he applied his methodology: “You show that this can be
utilized, and surpasses Everything; You show that You understand how to use this
and to draw rich and interesting Conclusions about geometric Transformations.”
For his part, Reye found Lie’s treatment of the representation of “imaginaries” to
be extremely interesting, and he was surprised to see how Lie, with a completely
new and simple principle, had produced the same line complex that Reye himself
had treated in the second part of his renowned Geometrie der Lage. Reye continued
with the following laudatory description: “You, with your geometry of imaginaries
have made a very happy discovery.”

For a week at the end of November, Lie was together with one of his old student
friends from Christiania, the medical doctor, Axel Lund, who had unexpectedly
come to visit him in Berlin. Lund was on his way home because he, to use Lie’s
words, “could not tolerate studying” away from home, and since his stay abroad
had been so short, he had “Money to the point of Overflowing, so I, to the best of
my ability, have helped him lighten his Burden.” About what the two friends might
actually have used the money on, we have only Lie’s words “around about Museums
and the Theatre”. Throughout his life Lie would maintain good and regular contact
with Axel Lund, who later would become a respected city doctor in Christiania,
and the doctor whom Lie sought out during his last, fatal illness.

Otherwise, about his life in Berlin during the autumn of 1869, Lie wrote that
one Sunday he had attended a social evening at the home of Professor Kronecker:
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Hermann von Helmholtz, Professor of Physiology and after the death of Gauss in 1855, the man
who reigned as the most prominent presence in the sciences in Germany. Von Helmholtz made
important discoveries in several fields - a treatise from 1868 on the foundation of geometry
was an inspiration to many mathematicians, and his geometrical axioms were situated
not far from Lie’s works. Lie, with his new theories would gradually come to complement
von Helmholtz. But then there was a reaction in Germany about the manner in which Lie
demonstrated shortcomings in von Helmholtz’s work. Taking the data of the human senses
as his starting point, von Helmholtz (in a manner more radical than Freud would treat this
question) maintained that most of what goes on in the head, is unconscious.
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The three great
mathematicians of the
Berlin School whom
Lie met in the autumn
of 1869.

Right:
Karl Weierstrass.

Bottom left:
Leopold Kronecker.

Bottom right:
Ernst Eduard Kummer.
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Paris’ famous institution of learning, ’Ecole Normale Supérieure - most frequently referred to
simply as Ecole Normale, the elite school where the most theoretically advanced mathematical
teaching was conducted. Several of this school’s best pupils were sent to Leipzig to sit in front
of Lie’s lectern.

In recognition that he was the person who had to the greatest extent developed Galois’
ideas in new fruitful fields, Lie was invited on the occasion of ’Ecole Normale Supérieure’s
100" anniversary celebrations in 1895, to speak about Evariste Galois, the school’s most famous
pupil.

For almost his whole life, Lie had contact with the French mathematical milieu. In 1892
he was appointed corresponding member of 'Académie des Sciences, the highest recognition
that France could bestow upon a foreign man of the sciences.
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Some of France’s leading mathematicians.

Top left: Charles Hermite. Top Right: Camille Jordan. Bottom Left: Emile Picard.
Bottom right: Gaston Darboux.
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Dagbladet, October 12, 1870: “Norwegian
Man of Science Jailed as German Spy”.
(The event was also covered in the other
newspapers that same day.)

Below: For a period of time Lie made a
series of sketches from his travels in the
mountains. This is from the summer of
1887.

Gn_ norft BDidenffabBmand fengilet jom
tyft Spion. (Fedvrel.) I Franlvige er ver for
Tiven ven flerfle Sheat for tyfle Spioner, Hoillet
er rimeligt nof, ba Preusferne ferveled meget
bruge flige Folf og ved Hielp af vem far peret
vel unberretteded om ben franfle Megjeringd og
Rrigsforjels Hemmelighever. Men bvenne Stret
gaar ub over mange Uffylvige, da Franflmendene
nu er faa opftremte, at be tro at fe en Spion
neften i hoer Ublending, fom treefjed inven bered
Enemearfer.  Flere Noromend have veret udfatte
for benne Mistanle og far Havt abffillig Uleiligs
hed veraf.  Berft er bet bdog vel gaaet en af
vore bygtigte yngre Bivenflabsmend, Realfan-
bidat Sofus Lie (Sen af Sognepraft Lie poq
Mojs). Denne 2Baarige unge MWand har mep
offentligt Stipenvium i et Aar8 Tid veEret poq
en vivenflabelig UbenlanbBreife og bar Berunper
firevet mathematiffe Afhanvlinger, fom efter anfere
tyfle Mathematifered Bivnedbprd velle ve afler,
peofte Forhaabninger; Siven Martd far gop
paa Studierned Begne opbolbt fig 'i Paris og
gm ber ogfaa veret rofende omtalt iflere Blave,

Begynoeljen af Auguft var Ban ferdig og ag.
teve fig nu til et italienfl Univerfitet.

Wen pag

o _W__bil‘.;iqt Forlangenbe, at Hele Menigheven eller

tebe fig mu til ef italienft Univerfitet, Men pag
Beien havde hand vivenflabelige Baner ner fage
en brat @nve. fan er en iorig Fovgjenger o
Bar gjennempanbret fit ¢get Band paa Fryds o
toerd®). Sjftevetfor nu fom andre Heifenve qt
tage mep Sernbamen, befluttebe ban at gaa til
Hobs for at lere Fronfrige bebre at Tenbe. Denne
Fovvandring fom fam oyrt at ftae.  Han var
Mte Tommen mere end et Par Dagdvandringer fra
Paris, fer vette i Frantrige alveled ujeboantige
Syn, en ubeniondbfl Turift til Fobs, valte Mis-
tante,  an blev anfholvt ved Staven Fontaine
bleau ben 11te Auguft for nermere at unberjoges,
Uhelbignis var bver flere Omftendighever, fom
{lprteve Mistanten,  Gan havde ilfe faaet fit
Pag paaflrevet af franft Dorighed, han_havve for
Deifens Styld en ftorre Pengefum hod fig (jom
man naturligois tog for tyt Gui) — og hoad
ber var bet varfle, man fandt Ko Bam tyfte
Breve, jo enbog Breve fra ben preusfiffe Pring
Grevrit Karld Hovevloarter; Han flob uemlig i
vivenflabelig Brevvegling mev ‘en tyft Ve, bex
nu fom Bermepligti am: gaaet 1 frigen dg
unber benne vebblev fin Brevfirioning, Dette
var nof til at fere ham i Fengfel og fette ham
unber Forhor. Pan var naturliguis alveles uffyl-
big.  felvigoid fit han da renfet fig faavivt fra .
Mistanfen, at man itfe firaz gjorve Fort Proces
med ham (v. v. [. Gengte Ham).  Gfter nogle
Daged Forled jagde man ham, at man var blevet
overbevift om hand Ufiyloighed, men ban maatte
vog fibbe-i Feengfel, til ven lommanverenve Ge-
neral gav ham fri. Unber al ben Forvirring,
fom i Slutningen af Ruguft opftod i Frantrige,
bar man vel glemt Gam, og 1 Begynvelfen af
September fanvt han bet derfor raaveligft at ffrive
til fine Benner i Norge. Gjennem bem bleo
Diplomatiet fat i Bevegelfe; men ferend bettes
Gielp var naaet frem, var Ban belvigvis fluppet
le8 den 1lte September. — Paa Soflen ner
bavbe han forevrigt havt bet ganfle govt i Fengflet, vg
han baobe faaet gob Leilighed til. at arbeive paa
en mathematift Afbandling. Da han' var fluppet
ub, vilve Ban fer Ujreifen gjerne fe fig livt om
i ben beromte gamle @fov ved Fontainebleau.
Men va Foll fendte ham igjen fra hand forrige
Ynfolbelfe og begyndte at fimle om Ham, fanbt:
Gan bet raabeligft sieblilteli at gaa til Jernbae
neftationen, boorfra Gan ba paa burtigite Maabe
i gob Beholo tom il Scweil,

fivindernes Stemmeret wved

waalet om ny Salmebogs Jndfovelfe.
Anleoning af Invferelfen af Lanvftavs Salm

ffriver Bergp. : Det fyned { vor Tiv at v

;' benylte ben nye Salmebog, fe
Wale fin Mening og iffe unver ; 4
tal8 Mening, jom O
oruben ben Ling, ~* 4
“Atrpl Koo
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“Ladies were in Attendance and the Time was applied somewhat as in Norway -
Conversation, Parlour Games, etc.”

A month later he reported: “It is with Wistfulness that I think about Snow and
Ice in Norway. Here we have Fog, Rain and Mud, and we shall see nothing Other in
the coming Months.”

When Lie got to hear from Christiania that Axel Guldberg had also applied
for the adjunct stipend, he decided to write immediately “a very precise letter to
Bjerknes” in which he would remind Bjerknes, who was also a member of the
Stipend Committee, of how he earlier had expressed his opinion; namely, that
according to his view there could not “be any Discussion about the Comparison
between A. Guldberg and me as Mathematicians.” Motzfeldt also informed him
about who the other applicants were for the adjunct stipend, and Lie commented
that he himself could not offer any opinion on these,“but it is certainly an Absurdity
to draw Parallels between me and some of them (Sars excepted)” - and he confided
in Motzfeldt that he was now so eager to obtain this stipend because he hoped to
be able to extend his time abroad by half a year, and would thereby in the spring
journey to Milan, because: “For the Time being (curiously enough) the condition
of science in Paris is not favourable.”

In the letter to Professor Bjerknes, dated Berlin, December 3/, Lie came out

bluntly and urged Bjerknes “urgently” and “forcefully to bring to Attention this
Information on A. Guldberg’s Scientific Character, that You share with, for example,
Sylow” - and Lie was surprised that the Natural Sciences Faculty in Christiania did
not think that he deserved “a Particle of Support” more than the other applicants,
and he mentioned the zoologists, Axel Boeck and Georg Ossian Sars, both of whom
already had permanent, salaried scientific positions. Lie wrote that it was clear in
his mind “that within the different Faculties there were normally intrigues waged
by various more or less obscure Persons”, but it had not occurred to him that he
could be passed over after his last publication. Lie excused “the Passion” in which
the letter was written, after having fired off the following:
Should I be passed over once more, I can take consolation in the fact that in recent Times,
among Men such as Kummer, Zeuthen, Klein, Reye (and partially also Clebsch) I have
met Recognition that certainly has greater Value than, under the current Conditions, the
doubtful Honour of being Adjunct-Stipendiat in Christiania.

When some Years have passed, if not before, You will agree with me that my continually
being ignoring might by then be justified, only if I have failed to show that my Science is
nothing more than a Potted Plant.

To Motzfeldt, Lie also wrote, “The Honour of the University depends upon it not
passing me over”. In the middle of December he received the news that the adjunct
stipend had gone to the brothers, Ernst Sars and Georg Ossian Sars, together with
the philologist, Gustav Storm. Despite his disappointment, Lie was pleased to find
it was “People like the Brothers Sars and Storm who had been preferred over me.”
However, through Bjerknes he got to know that Christie really had supported Lie
over Axel Guldberg. But Bjerknes seems to have indicated that Lie’s application in
part “was arrogantly drawn up”, and Lie observed, “I readily accept that [...] My
Application was addressed to a layman Collegium. As in the Spring,I used Diligence
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to choose a Form that would force the Faculty to make a Pronouncement.” And in
the same letter: “When I write with style about myself and my Scientific Qualities,
I do so in Relation to the Yardstick that one is justified to apply in Christiania.”

The reason that Lie now explained himself in this way seems to have been that
Motzfeldt, together with their common friend, Carl Berner, had planned to write
a critical article to the press on the whole “character of stipends” - and Lie asked
that his name not be involved in the debate, and reminded his friend about “a
Couple of actual Facts™ “Up to the present time I have expressed myself in such
a Manner that my Works remained so lofty that People in Christiania could not
understand them. The Branch of Mathematics that I have been involved in for the
past 1% Years is not the most difficult in Science”, and he maintained that this
branch of the sciences was relatively new, and that therefore few mathematicians
had occupied themselves with the subject and felt that for this reason, on one hand,
he was very lucky: He had had “the Foresight to find Something in a Field that was
little sought-after”. But on the other hand, he was unlucky, for he, in the most most
fortunate case was only able to “render Account to an extremely limited Public”

Having suffered the stipend rejection, Lie now wanted to ask the University of
Christiania for two hundred speciedaler in addition to the travel stipend he had
already received — when, as he wrote to Motzfeldt, he considered that many medical
students received for one year, more than the 400 daler that he had received for his
whole stay abroad, “was not this Matter extremely absurd?” Lie stressed that such
an application must certainly go through the former professor and now cabinet
minister, Ole Jacob Broch, and he formulated what amounted almost to a prayer
to Motzfeldt to take up the matter. Lie wrote that he wanted very much to visit the
mathematician Cremona at the technical college in Milan, and he concluded, “Now,
during this Year, I should build Relations for Life.”

Despite the rejection in Christiania, December was a happy time for Lie in Berlin.
In a sense it was now that he made his breakthrough in mathematical circles,
in any case, this was how he himself experienced it, and it gave him a powerful
lift. It happened in the “mathematical Seminar” under the leadership of Professor
Kummer. Lie related his “Triumph” to Motzfeldt: “Professor Kummer proposed that
we test our Powers in the Discussion of all Line Congruencies to the 374 Degree.
Fortunately for me I had solved a Problem (about which nothing is published) a
Couple of Months ago, that in certain Respects was a Special Case of the above-
mentioned, but in other Respects was far more general. Kummer, who knew that I
occupied myself with Line Congruencies, urged me to give a Lecture.”

Lie prepared a lecture (a further elaboration of § 28 of his latest paper) and
Klein presented a resumé of Lie’s work at Kummer’s seminar, and this resulted in
“Kummer, in a particularly flattering Manner,” thanking him for the lecture and
urging Lie to “treat in greater detail a certain Congruence of the 3'¢ Degree, with
which he had involved himself recently” In the course of his own work, Kummer
had encountered difficulties “that he had not overcome”, and the treatment of
which he now thought, thanks to Lie’s method and principles, would be simplified.
“In a terribly long Lecture he [Kummer]| presented characteristic Properties of
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Certain Instances of Congruence” and formulated questions “whose answers he
would be inordinately interested in.” And it was now that Lie stepped forward and
impressed both Kummer and the other participants:

1 was in the happy Position of making Kummer aware that his Problem fell within what
could be treated as one of the Special Cases of what had already been treated. One of the
propositions that he had referred to was wrong (in all likelihood due to a lapse of memory
on Kummer’s part, for this was something with which, he was occupied in only a preliminary
sense) [. .. ] Inthe end, I was in a Position to answer several of the Questions he particularly
wanted solved.

Again Lie was given the task of preparing a lecture, and this time, with the assis-
tance of Felix Klein. Lie did not hide from his friend Motzfeldt in Christiania that
this was a dazzling personal triumph, but he also described the incident as “an
extraordinary Bit of Luck”, and stressed that it was normally very difficult “to get
the floor” in scientific circles, particularly in Berlin:

In Germany, Berlin Professors constitute an Aristocracy of the Sciences that considers
itself to possess all of the World’s Wisdom [. .. ] Contrary to Conditions in several lesser
German Universities, it is considered particularly difficult to get personally into Touch
with the above-mentioned Gentlemen. Until now, I have been able to speak only on one
single Occasion with each of Berlin’s three Greatest (Kronecker, Kummer and Weierstrass).
When such an Opportunity does arise, one feels like one is standing before a King of the
Realm of the Sciences. Hopefully in the Future I will get more frequent Occasion to discuss
particularly with Kummer.

One can go on and on speaking badly about the Prussians. But they can certainly think;
about that there is certainly no Doubt. If I were to say anything about their Defects it would
have to be about their Manner of giving Lectures. In any case, from my own experience
one cannot absolve them from the sin of undue Verbosity. Another Drawback of University
Lectures is that they are not associated with definite Works. Here one is constantly bringing
out new material.

Lie also commented on the difference between German and Norwegian condi-
tions of study and research. There were, for example, no ordinary students in this
mathematics seminar, but rather doctors and professors who had finished their
university studies and now took part in “one or several Problems whose solution
now queued up for solution in the Sciences.” Also students worked in a completely
different manner of organisation and concentration in Germany, a fact that often
resulted in a person going “into his Speciality” at quite an early age - “and by the
Age of 20-22” having achieved “Outstanding Competence”. Another great differ-
ence between Germany and Norway was that while attending the University of
Christiania “one got lectures on the state of the Sciences as they stood a Couple of
Decades ago, while in Berlin one was treated to the scientific Questions of Today.”
The result was that in Norway after graduating “one did not have a very high level
of scientific competence”,and one still had to apply many years - “if not exactly the
Time I have Used” - to be able to participate “In the Treatment of the Tasks with
which the Times are engaged.” In Germany it was almost a rule that each brilliant
scientist had, while still a student, produced “Works of Value.”
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Finally, Lie concluded - regarding his activity in Kummer’s seminar, and the
nature of the latter’s response thereto - “I am unable to discern whether Kummer
meant what he said.”

Some days later Lie commented to his friend in Christiania on both his former
state of depression and others’ views on his work projects: “One should certainly
not admit it, as one should hardly judge from external appearances, but still the
fact remains that I, for many Years (from 1864-68) have undervalued my own
Intellectual Powers. This has been my Misfortune, not the Opposite”

It was getting close to Christmas. Motzfeldt received a message to greet his mother,
who otherwise had received many special greetings from Sophus that autumn, and
greetings also went out “to my Comrades, whom You on occasion will meet. You
yourself and your Family, I wish a very happy Christmas.” And Lie thanked his
faithful friend for all his “Efforts for the Future of my Interests”, and produced
the following self insight: “As You have seen, my Letters deal only with me and my
Science, but my world is not any broader than this”

In January 1870, he wrote again: “For the most part, I spent Christmas peacefully;
more recently I have been to a Couple of Parties.” From “a Scandinavian Arrange-
ment with Ball and Comedy” during the week between Christmas and New Year’s,
Lie was able to report on “a little Scene”. One of the players was to have ripped
his trousers a bit, seemingly by accident in the course of the play, but this had
been done in such a manner “that one complete Leg had been visible.” Lie com-
mented that “Fortunately the Norwegian Ladies who had accepted the Invitation
had already found Cause to remove themselves.”

Otherwise Lie reported that he was low on money and asked Motzfeldt to
send him a bill of exchange for 100 daler to Kronenstrasse 52, Berlin. From his
friend Amund Helland, Lie had learned that he could possibly receive the Nicolay-
sen’s Stipendium, and perhaps also something from the Rosenkrons Legacy - this
would at least allow him to travel to Milan during the autumn semester, otherwise
he would have to turn homewards at the beginning of August, and in that case,
hoped that upon returning to Christiania he would be able to earn some money
immediately as an examiner in mathematics for the examen artium. He asked
Motzfeldt - “If your Time allows it” - to find out if he could get this examination
job, and suggested that Hartvig Nissen was probably the correct person to ask, but
added, “T am well aware that if I am not wanted as Examiner, then it is certainly
possible to find Objections; I shall not involve myself in countering them.”

Lie had now found out that none of his papers would be published in the
journals of the Academy of Sciences in Christiania while he was abroad and he
asked Motzfeldt to inform Professor Monrad of this. A short time later Lie would,
however, through Clebsch, get a little article published in Géttinger Nachrichten,
and later works would also come to be accepted by Clebsch’s journal. Meanwhile,
together with Klein he worked “on an Enquiry, which we no doubt will publish in
the above-mentioned Journal this Summer.”
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Lie’s plans were now to remain in Berlin until the end of the month of February,
and then to go to Gottingen ”personally to make the Acquaintance of Clebsch”.In
all likelihood he would also spend “some Days along the Rhine in the Company of
Klein”, before he and Klein journeyed together to Paris.

Apart from this, now in the New Year, Lie gave a new lecture in the “mathematics
Seminar” - on what he had been working over the recent months - but this time the
reaction from Kummer had been somewhat disappointing. Kummer considered
that “a rich Abundance of original Ideas had been invested” in Lie’s lecture, “but
that he had not quite been able to follow it.” Lie commented, “I had certainly not
intended to give more than an Idea of my Thought Process.” But he had no doubt
hoped that Kummer would have been able to follow the lecture: “I am convinced
that he then, if he had been able to follow, would have uttered a Couple of Words,
that I could savour.”

In his last letter from Berlin to Motzfeldt in Christiania, Lie reported that
he would follow his friend’s advice; namely, he would ask the Collegium for a
supplement to the travel stipend he had already received, but left it to “the learned
Gentlemen” as to what the amount would be. However Lie did not believe that he
would get anything, nor did he want to make “any extraordinary Efforts in this
Regard”. On many occasions he had been thinking to ask Kummer or Clebsch
“for a Couple of Words of Support”, but he had always been reluctant and did not
pursue this. To Motzfeldt in Christiania he wrote, “During this long last Year it has
pained me much to have had always to support myself with Letters of Testimony
from Others. It has cost me a great deal in terms of Self-Conquest to ask Someone
to put in a good Word for me, and I have only done so as Necessity dictates this.”
And he concluded by saying that despite the fact that it was very useful for him
to remain longer abroad, he would rather renounce this in preference to asking
someone else for a letter of attestation.

Before Lie left Berlin in February, he wrote another letter, this to Professor
Bjerknes, and asked Bjerknes “to once again, if it be possible, to speak on my
Behalf to the Collegium regarding my Petition for 150 Spd. from the Hjelmstjerne-
Rosenkrons Legacy to be used to continue my Studies for 3-4 months either
in Milan or at Cambridge.” Both the English and Italian mathematical circles
were considered in Berlin “with the greatest possible Recognition”, and those
mentioned as representatives of these circles included, according to Lie, Arthur
Cayley, James Joseph Sylvester, George Salmon, William Rowan Hamilton, Luigi
Cremona, Frangois Brioschi and Guiseppe Battaglini. As an assignment from
Clebsch, Klein had written a paper on Battaglini; in his seminar, Kummer had
taken Hamilton’s work from the 1840s as his point of departure; and Cayley’s work
was something with which Klein had longbeen preoccupied, especially his Notes on
Lobachevsky’s Imaginary Geometry (1865). Otherwise, about prevailing attitudes in
Berlin, Lie added that “one readily, according to one’s Ability, is engaged in demol-
ishing contemporary French Mathematics.” Kummer’s ill-will toward the French
no doubt stemmed from his traumatic childhood experience, from the period
when Napoleon’s army invaded his hometown of Soreau and infected the populace
with typhus - including Kummer’s father, who, as the town doctor, succumbed to
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the disease after some weeks. And it was rumoured that one of Kummer’s first
contributions to science - in order to repulse the enemy assault — was to calculate
the trajectory of cannon-fire.

Lie however maintained his “old Love for French Mathematics”, but would also
gladly entertain a stay in Cambridge “to be inspired by modern English Mathemat-
ics (Quaterns and modern Algebra), which no doubt ought to be regarded as the
most recent Decades’ most outstanding Advance.” All the same, perhaps he should
go first to Milan, because, as he wrote, “It is easier for me to entertain the Possibility
of some time in the Future visiting Cambridge than Milan.”

Lie also sent Bjerknes the same citations from Zeuthen and Reye about his
work, as he had sent to Motzfeldt. As well, Bjerknes got to know about the two
lectures that Lie had given in “the Mathematics Seminar”, and about the chance
he had received from Kummer following the first lecture, to apply his methods
“in a rigorous Discussion of a Class of Line Congruencies of the 3*4 Degree”. This
work, which he had consequently taken up together with Klein, would however “at
the earliest be finished in the Course of the Summer”. Lie now wrote to Bjerknes
about the second lecture that he had given in Berlin, and Kummer’s somewhat
disappointing comments were given in the words that he had used in his letter
to Motzfeldt: Kummer had felt that the lecture contained “a rich Abundance of
original Ideas” but admitted that he had not been able to follow Lie. Lie’s own
reflection on this was that it would probably require “considerable Time to work
oneself into my Way of Thinking”. However, it was with a certain pride that he was
able to inform Bjerknes that it was precisely this lecture which “with the Goodwill
of Clebsch” was now being published by the Academy of Sciences in Géttingen,
and now, when he arrived in Géttingen in a few days’ time, he would send Bjerknes
an offprint of the paper.

Apart from this, Bjerknes was informed that before Lie and Klein left Berlin,
Klein was to give a lecture on their “common Investigations”, and Lie commented,
“I regard it as an extraordinary Stroke of Luck that Klein, who is an outstanding (if
still young) Pupil of Pliicker and Clebsch has remained in Berlin this Semester. We
are travelling together to Paris, and if I get the Stipend in question, also to Milan
or Cambridge.” Once again Lie recalled that at the moment when he received his
400 speciedaler, two medical students had received respectively 500 and 600 daler
for a one-year stay abroad. Otherwise, he reported that he had been to two social
gatherings at the home of Bjerknes’ old acquaintance, Poggendorf: “This old Man
is still quick and active”, but Lie had had no opportunity to convey Bjerknes’
greetings to Poggendorf, but now he would certainly bear Bjerknes’ greetings
to Professor Schering in Gottingen. Lie concluded, writing, “I shall stay 14 Days
in Goéttingen. My Course within Mathematics falls within this School, which in
Germany is represented by Clebsch.”

Lie left Berlin on February 28, and on the way to Gottingen he passed through both
Potsdam and Magdeburg. In Géttingen it was the end of the semester and Lie now
experienced the students’“End of Term Binge”, and he found himself in agreement
with something that Motzfeldt had earlier said: “That the very fine Speeches on
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Ideas are Something we [in the Nordic countries] rather have to ourselves.” Despite
all the “Loathsomeness of its considerable Hollowness, the Student Character at
home,” Lie had to admit, was rather better organised in Christiania than at most
foreign universities - in Berlin of course there were some “Student-Corporations
- scientific and drum-beating societies”, but in Paris it seemed that there was no
student society to be found.

The stay in Gottingen with Clebsch seems to have lived up to expectations. Lie
later wrote to Zeuthen that “Clebsch, both as a Human Being and as a Mathemati-
cian has something strangely attractive about Him,” and admitted that he could
have wished to stay longer in Géttingen. One evening (the 10t of March, at eight
o’clock) Lie was also invited to Clebsch’s home “zu einer Tasse Thee” [for a Cup of
Tea] together with a number of other friends of Clebsch, among whom was Profes-
sor Stern, who with great pleasure recalled that Lie’s countryman, C. A. Bjerknes,
had attended his lectures, and now asked Lie to give his greetings to Professor
Bjerknes in Christiania. Felix Klein, on the other hand, was not in Gottingen, as
he had not been able to leave Berlin before the end of the semester, and there
was as well the lecture on Cayley’s generalizing of the concept of distance that he
had promised to give before leaving Berlin. (In Germany and France the winter
semester at university continued until the middle of March; this was followed by
one month’s holiday before the summer semester began.)

In the course of the two weeks Lie spend in Gottingen he received four letters
from Klein, who would be delighted to come as quickly as practicalities allowed. It
would however be almost a month before the two friends met again.

Three or four days after the gathering at the home of Clebsch, Lie left Gottin-
gen in the company of a Norwegian friend from Bergen, and he reported on the
journey in a letter to Motzfeldt: They spent one day in Cologne — “the Dome is
crushingly beautiful” - they inspected “Brussels superficially in the Course of an
Afternoon, which in many Respects is particularly worth seeing. Many medieval
Constructions” Then they arrived in Paris: “Right away on our first Evening we
went up along the Boulevards (Montmartre . .. ) You can imagine what a Bustle it
is with the splendid boutiques and cafés and milling Crowds.”

In Paris, the new semester had begun. Lie went to lectures a couple of times in the
mornings, “partly in order to train the Ear to the Language”, and naturally enough
what he sought was mathematics: “Mathematical lectures are not difficult to follow
in a foreign Language.” On the other hand, what was difficult to understand was
ordinary everyday speech, and when after a couple of weeks in the city he went to
the theatre he would have understood nothing if the action had not been so simple
and “the Performance so graphic and transparent”.

Nonetheless, money ran through his fingers and he hoped intensely that he
would soon receive the one hundred speciedaler that his father had promised him,
and asked Motzfeldt to send him immediately ten speciedaler in francs to the
address, Rue de ’Ecole de Médicine 32, Passage de commerce 30, Hotel Molinié -
where he had accommodations that he called “Student Digs”. Now, since once again
an adjunct stipend was being offered in Christiania, he calculated that Motzfeldt
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would pursue this on his behalf. Lie quoted from a letter he had received from
Bjerknes, in which he (Lie) had been urged to apply for the stipend in the following
manner: “Take care that you apply for the Adjunct Stipend; but do not have great
Expectations, as in all Probability the Faculty that wins will be the one with the
highest Unemployment.” In response to such a view from Professor Bjerknes, Lie
commented to Motzfeldt, “It is most tragic to have the Support of a Man whose
Principle is that Truth in this dull World is determined by constantly losing”

Lie found no student society where he could go to find like-minded people.“People
who know each other go to the same Taverns, the same Dancehalls; that seems to
be All”, he reported. In the letters he wrote now to Motzfeldt in Christiania there
was much talk about an eventual Paris visit that Motzfeldt planned that summer,
and Lie acted as his advisor: Paris absolutely deserved a visit. “Berlin was nice
enough, but still Nothing compared to Paris” And certainly Motzfeldt ought to
come “during the Springtime before it became so very warm.” Nevertheless, the
first weeks in Paris had been marked by “desperately bitter Weather”, and Lie
complained that “there were no regular tiled Stoves or Wood to be had at any
reasonable Price. But the most important thing was the language: “Language is the
Main Issue. Quite decidedly. But take careful note that it is not Necessary to be
any sort of Master of the Language in order to have the full Pleasure of the Visit.”
Lie mentioned which book would be best for improving his friend’s language
skills, and suggested how long each day he ought to devote to language studies. In
summary, he wrote “It is true enough that one never has sufficient Grounding in
Languages - but there is Nothing to do about it.” The greatest saving grace would
certainly be the theatre, and for that, one could buy the manuscript of the plays at
the bookshop, so long as one knew beforehand what one was going to see, and thus
one found it “remarkable how much easier it was to understand what was said”, Lie
wrote, and added a postscript that the play was “transparent”, and “the Mimicry
and Gesticulations were so characteristic that You [Motzfeldt the accomplished
marksman] who have such good Sight will have a tremendous Help therein.”

In other respects, according to Lie, there were certain characteristics about
Paris:
One enjoys oneself here fully as much with the Eyes as much as the Ears. [...] Thus far
I have (although my Eyes are so bad) restricted myself considerably in wandering around
and looking at Everything. Here there is a Comedy played out in the Streets. The Spirit of

Speculation lures the Shopper with every conceivable Art. When a Man is like me, who has
no Tendency to buy the various beautiful Things, then one can have Fun at little cost.

Lie recounted in detail his expenses, at least partly to prepare Motzfeldt for what
his stay in Paris would cost him. Apart from clothes and books, which were among
his “more considerable Sources of Expense”, he paid five speciedaler per month
for his room, three speciedaler for a breakfast consisting of café au lait, bread and
butter, and for a mid-day meal, or “Dejeuner [Lunch] as it is called here he had to
expend another five speciedaler, and finally, for dinner, a further 4-4Y2 speciedaler,
and he remarked, “Compared to Conditions in Christiania it is frightfully dear; but
when one has a normal Appetite, one has difficulty doing it more cheaply.” And he
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warned Motzfeldt that he, as a newcomer to the city, would quite likely spend more
on food, the “Norwegian Traveller” gladly doing so. Lie continued by calculating
what one had to shell out for a cup of coffee at a café, a visit to the theatre or a
museum, or a coach tour in the city, although he had to admit he was not precisely
familiar with the coach fares “as, so far, I have always used my own two Legs.” “At le
Café de la Régeance where I read Norwegian newspapers, one can get a Coffee for
ten sous” - “drinking money included”; otherwise, fourteen sous was normal “on
the Boulevards”. Theatre prices were high. The two times that he had been to the
theatre during his first month in the city he had paid three francs each time for a
seat in the third balcony - the best seats cost sixteen to twenty francs. He added
that the smaller theatres were somewhat cheaper. All in all, he was convinced that
Motzfeldt could “enjoy himself” and live “quite decently” for between two and two
speciedaler fifty per day, but if he wished to live in a “veritable Hotel” and eat
“Table d’hote, etc.” then every day amazing Sums will go out “without any real
Extravagance.”

Lie thanked Motzfeldt for his letter and the money and for having, “to the best
of his Ability”, advanced his (Lie’s) “Interests”, and added, “Pity the Fact that Lady
Fortune does not agree to a Reconciliation.” That is to say, Lie had received the news
that the adjunct stipend in Christiania had gone to the medical man, Jacob Worm-
Miiller, about whom he had no other complaints: “But I am growing afraid that
this is my Fate, always having to stand back.” A position had also become available
at “the polytechnical College” in Trondheim. Lie wanted the post, but did not think
that he would be considered, and concluded, “It would be with small sanguine
Expectations that I could soon return.” There was however a ray of sunshine in this
letter from Paris in the middle of April: “I continue to be content with Respect to
my scientific Work”

When scarcely a month later he reported from Paris, he summed up his first
four weeks in the city in the following manner: “I studied terribly hard - constantly
freezing.In the afternoons [ went out in General for 3-4 Hours around Paris.I made
few Acquaintances during this Time and learned a little French.”

Great change came over Lie’s life finally when Felix Klein arrived in Paris
and stayed at the same hotel. Since they had parted they had exchanged letters,
and according to the last letter Klein wrote before his arrival in Paris, they had
an agreement that Lie would meet him on the morning of Tuesday, April 20%,
at le Gard du Nord, the station to which Klein would come on the night train
from Aachen, where the day before he had planned to meet Reye who had gained
employment at the Aachen Technical College. And indeed, things went as planned.
Lie and Klein met at the Gare du Nord that Tuesday, and over the next eight to
ten weeks the two friends together would experience great mathematical progress
in the French metropole. On May 2", Lie wrote to Zeuthen in Copenhagen: “It
was for this that I went to Paris. One Main Reason was that by so doing I had
the Company of Klein, a straightforward, amiable and bright young Man.” And he
explained that together with Klein, he had continued to study Reye complexity with
“Congruencies, Complex Curves, etc.”, and especially a “Family of Surfaces” that
had some properties such that curves resulting from the cross section of two such
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surfaces were “remarkable insofar as they, with a Diversity of Transformations, can
be transferred into themselves.”

Lie wrote to Motzfeldt in Christiania on May 12: “After Klein’s arrival we began
to gather Information in French. We have made the Acquaintance of several of
the foremost of the Young among the Mathematicians, have been to dinner at the
homes of a Couple of Professors, etc.”

The two French mathematicians with whom Lie and Klein would now spend
the most time with were Gaston Darboux, who was the same age as Lie, and
Camille Jordan, four years older. Klein had earlier that spring corresponded with
Darboux, and had been asked to write an article on Pliicker in the new French
journal, Bulletin des Sciences Mathematiques et Astronomiques. Klein had replied
that he would gladly give an account of Pliicker’s last works in relation to the very
latest developments in the field. Darboux had a thorough knowledge of curves and
smooth surfaces - what was called a geometry of differentiable functions, where
the objects are given as functions that are differentiable, and where the starting
point is studies of the properties of local neighbourhoods of points on a curve or a
surface. The aim is to have an overview, to know and be familiar with what happens
all along a curve, and over a whole surface. Darboux worked with a general theory
of all surfaces, and succeeded in combining together differential geometry and
differential equations in a way that allowed geometric questions to be dealt with
analytically. New clear and verifiable relations were created between geometric
objects and formulated differential equations. Darboux’s work would become a
source of inspiration for Sophus Lie.

Jordan had just published his great work on substitution and algebraic equations
- Traité des substitutions et des équations algébriques — where for the first time
the thinking of Galois was made accessible to wider circles of mathematicians. Ten
years earlier Jordan had the task of editing an edition of the collected mathemat-
ical works of the recently deceased Cauchy, and during the hunt for unpublished
materials he had found Galois’ letters and been greatly astonished and interested.
During the 1860s Jordan had published a series of articles in which he explained
and elaborated Galois’ ideas. But for the first time, in this year of 1870, he had
pulled together and given form to his insights, and for this systematic account of
group theory he was awarded the Prix Poncelet. Lie and Klein now became Jordan’s
eager audience, and Jordan considered both Klein and Lie to be two of his brightest
pupils. In any case, it is certain that Klein and Lie, by being together with Jordan
during that summer of 1870 quite rapidly focused upon the group concept as a
tremendously valuable tool for the study of geometry and other fields of mathe-
matics. Lie began to use the concept in geometric portrayals and transformations,
and he got the idea of invariant properties in respect to such a transformation
group. Together with Klein, he looked into curves and surfaces where infinitely
many interchangeble projective transformations were possible - a study that re-
sulted in two articles on what were called W-curves that Chasles presented before
I’Académie des Sciences, and which were published in Comptes Rendus. The great
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advantage of this periodical was, in addition, that here, after a mere week, one
could see one’s articles in print.

When Lie reported to Motzfeldt on May 12 it had warmed up: “For the Time
being, we have lovely Weather. The Boulevards with their magnificent Trees are
indeed at this Time of Year at their most attractive Appearance.” Otherwise, on
precisely that evening he had immediately sat down at his desk upon coming
“home from the Boulevards, where one had expected a Spectacle: yesterday, they
said, a considerable number from the Mob were killed. But today, as often before,
a good Rain Shower has saved Paris from a Bloodbath.”?

Motzfeldt seems to have planned his month-long stay in Paris to begin in the
middle of June, and it was Lie’s opinion that it would be better if he arrived at
the end of May or the beginning of June “because the fashionable beau Monde
has still not at that Time left the City for the Countryside, [and] moreover there
is much to see in the Theatres, the Bois-de-Boulogne, etc.” - later the heat could
be bothersome as well and “the Whole World abandons Paris in the course of the
Summer”.

He himself, together with Klein, would certainly be in Paris until the end of
July: “Great Changes in the Time of our Departure are hardly imaginable. We
have still not definitely made a choice between Milan and Cambridge.” Klein had
just written to Cayley in Cambridge and asked him about various affairs, and the
response they received would determine their choice. In any case, Lie had begun
to prepare himself by reading a little English.

Turning to other matters, he had seen in the Norwegian newspapers that a new
adjunct stipend was available, and he wrote that he would apply again, but without
any consideration of getting it. Later in the year however, he was extremely certain
that he would get it, and he wrote to Motzfeldt:

When one has been so - I might say, rash - or in any case, audacious as to throw himself
into Science, then one gets to thinking about the ideal Prerequisites such that one does not
fall into the Ranks of the Halt and the Lame.

As an Adjunct Stipendiat I believe I could work in a beneficial Manner for the Develop-
ment of scientific Realism in our Country. This is a vain Thought: but I cannot work with
any Desire if I do not have an ideal Goal. In other Respects I have adequate Experience to
think better of necessarily making a Sacrifice to the Material.

Lie had come to know that Professor and Cabinet Minister Ole Jacob Broch might
be coming to Paris. Broch had been on sick-leave since May and was resting at the
baths at Ems, near Koblenz on the Rhine, and Lie hoped to find the opportunity “to
confer with Broch” about his future: “I believe I can say that I have such a Degree of

25 This description is an indication of the social unrest which later, in March 1871, and
exacerbated by the effects of war between Germany and France, would see the working
population of Paris rise against the government, shoot 150 hostages, set fire to the Tuileries
and form the Paris Commune which was subsequently revenged with the massacre of
20,000 communards and the deportation of a further 10,000 (E.S.Mason. 1967. The Paris
Commune.)
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Excellence relative to a Lot of the Science Candidates at home that I am too good
to go in as a Private or something even lower.”

Lie had also received news from home about friends and comrades who had
married, and he commented, “Every Time one of my Comrades becomes engaged
or marries, half-wishful Thoughts come over me, who for the longest Time has
regarded himself a Bachelor. I have passed the Rubicon, and if I am rightly aware
of my Obstinacy, I shall never turn back.”

Ernst Motzfeldt and his friend, Axel Bruun arrived in Paris in the middle of June,
and stayed for a month, until, according to Motzfeldt “immediately before the
Outbreak of the French-German War.” Apart from this, we find nothing else written
down about the three Norwegian friends’ time together in Paris, although it seems
that Klein too developed good relations with Motzfeldt; in any case, later on Lie
was often the middleman for greetings between the two.

Apart from Darboux and Jordan, Klein and Lie were also in contact with two
other mathematicians in Paris: the sixty year-old Joseph Liouville and the seventy-
seven year-old Michel Chasles who, according to Lie, “looked terribly decrepit”,
but nonetheless spry enough to meet “every Monday at L'Institut”.

But it was the contact with Darboux and Jordan, a contact that seems to have
been quite regular, both at public lectures and private gatherings, and in which
new mathematical ideas took form - especially, perhaps, for Sophus Lie. Many
years later Felix Klein recounted an episode that occurred one morning at the
beginning of July 1870. He had gotten up early and was ready to go out when Lie,
who was still in bed, called him into his room and began to tell him about the
link he had found during the night, between the principal tangent curves of a
surface (asymptotic curves) and the curvatures of another surface. Lie laid it out
and explained it in a way that Klein was unable to follow - but it concerned a line-
sphere transformation where instead of operating with spheres, he used straight-
lined hyperboloids which cut a real, given conic section, and he maintained that
the principal tangent curves in the Kummer surface had to be algebraic curves of
the 16 order.

That night’s insights were the beginning of the theory of what came to be
called contact transformations. The presentation of evidence for the link between
asurface’s principal tangent curves and another surface’s lines of curvature demon-
strated that with the appropriate choice of constants, one could associate lines to
spheres in space, and study the resulting transformation. Later this resulted in his
line-sphere transformation, which gave rise to the generalisation of Pliicker’s line
geometry and a demonstration that it was possible to establish a space geometry
with spheres as basic elements. It was these remarkable transformations and cor-
respondences from one space to another that, a year later, would form the basis for
his doctoral dissertation “On a Class of Geometric Transformations”.

A short time after this nocturnal breakthrough in Paris, Lie wrote to the
Academy of Sciences in Christiania to give an account of his findings. Through
much of the nineteenth century this was a not-uncommon means of securing for
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oneself priority for ideas, in the event that later there should be doubt and discus-
sion on the subject, and Lie wanted to make sure that others did not steal his ideas.
The letter to the Academy of Sciences was dated Paris, July 5th:

I allow myself to communicate to the Academy the following scientific Findings with the
Aim of possibly securing my Priority.

(1) By means of my Imaginary Theory I have found a geometric transformation, that
conveys a descriptive Theorem about straight lines in a corresponding Theorem about
Spheres. Herewith there is a Correspondence between two straight Lines that intersect one
another, two spheres that touch one another.

(2) Of this I have derived the fact that it is always possible by means of algebraic
Operations to reverse the Determination of a Surface’s Principal - Tg. - Curves to the
Determination of another Surface’s Curvature - Curves, and likewise, vice-versa.

(3) Kummer’s Surface of the 41 Order and the 4™ Class has algebraic Principal-Tangent-
Curves of the 16 Order and the 16™ Class. Herewith it is also certainly declared that the
mentioned Curves are algebraic on a Wave Surface, the Pliickerian Complex - Surface, etc.

The letter contained a further four points in which he also explained his results
about minimal surfaces and logarithmic transformations.

Two days after sending this letter to the Academy of Sciences in Christiania,
Lie and Klein together wrote a long letter to the mathematical section of the
University of Berlin. This was a briefing on the state of mathematics in France, the
mathematical public, the mathematical journals and the mathematical production
of recent years. They tried to be objective in their descriptions but were aware
of how difficult it was to evaluate the merits of mathematical works that did
not fall within their own fields of investigation. Above all, however, they firmly
maintained - and this was not simply their own personal feeling, but commonly
known in all mathematical circles - that the study of mathematics in France was
not at the level it had reached fifty years earlier. And the reason could be both
that the prospects for a mathematical career were lacking, and that the teaching
situation was so centralized. But still more at fault, according to Klein and Lie, was
the fact that for far too long the mathematical milieu had basked in the glory of
earlier enterprise and that the aspiration to find new knowledge was lying fallow.
Self-satisfaction will always lead to deterioration - this was also acknowledged
in Paris itself, and efforts were being made to turn things around: priority was
given to the knowledge of new mathematics, the German curriculum of studies
was being examined with interest and a mathematician had been appointed to
direct the ministry responsible for education. As well, the new periodical, Bulletin
des Sciences Mathematiques et Astronomiques gave account of mathematical works
and was part of this readjustment - but the difficult task for such a journal was
obviously to have good collaborators from a wide number of fields so as to be
capable of awakening interest among a broader public. Fortunately Darboux was
a major player in this journal, and his great professional knowledge and clear
exposition augured well for the future.

In this letter report on French mathematical conditions, Klein and Lie also
emphasised the differences they felt existed between German and French methods
of editing a mathematical paper. While to a great degree mathematicians in France
stressed clarity and simplicity such that the greatest number should understand,
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in Germany there was, perhaps, a tendency toward telescoping together accounts
in such a manner that they were almost unreadable for anyone other than those
who were actually in that field. Klein and Lie had no doubt that the French method
was much to be preferred: “The Intention of a mathematical Work is reasonably to
be understood, and not simply to engender admiration for the writer.”

Klein and Lie maintained that the clarity and geometric acuity found in the
mathematical output of France in recent years lay in the tradition of Monge. And,
apart from the writings of Darboux and Jordan, they mentioned the works of Serret
and Bertrand. From Darboux’s works they cited his finding that at each pointon a
surface it was possible to calculate two curvatures. They mentioned this work not
only because it was near their own studies, but also because, according to Klein
and Lie, Darboux’s works were of a particular importance. Jordan’s great Traité
des substitutions was also mentioned, and specifically that there, working in the
tradition of Galois, he had given criteria for the solution of algebraic equations.

By this time, at the beginning of July, Klein and Lie were making plans to travel to
England. Before they went there, however, Lie had planned a little tour to Switzer-
land, presumably simply to see the country and go hiking in the mountains. But
then war broke out between France and Germany. On July 19 the Empire of France
declared war against the Kingdom of Prussia. Some days before, probably on July
16% , Lie had written in “flying Haste as Klein will probably be leaving in a Couple
of Hours”.“My dear Ernst! People are furious. Since yesterday War between France
and Prussia is considered to be inevitable. By the Time these Lines have reached
you, you will know what has happened.”

The political situation meant that precipitately Klein had to leave Paris and
report for service at the front, on the other side. Lie, for his part, with a neutral
passport, decided to remain in Paris to the end of July - mainly in order to submit
“a new Note to the Paris Academy” - and then journey to Switzerland, Italy and
back through Germany and a homecoming planned for December. Due to the
uncertainty of the times, Lie asked Motzfeldt to send him whatever money he
had to the good, immediately, to “this Address until further notice: Mont Parnasse
no.35”, and he wrote:

The Parisians are a curious Race. Recently they would not give two Shillings for the Honour
of the King, the Government, or especially the Senate. Au sénat! was a Curse Word. Now
all of them are enthusiastic: united in Hatred against Prussia. In the Evenings along the
great Boulevards there is a terrible Bedlam. So Black with People that one must flow with
the stream of Humanity. However, Everything is functioning in a calm and orderly Manner
almost without Exception. The only Altercation was provoked when a little Crowd came
along shouting Vive la paix! One can still laugh off such Demonstrations. Otherwise, when
one of these odd Bands passes by, the Watchword is Au Berlin, Vive la guerre!

But, he reported, he saw little sign of troop movements “in part because they take
place during the Night” In the next letter to Motzfeldt (dated Paris, Sunday, July
31°t) he complained about “an appalling Temperature over the last 14 Days.” Such
abnormal conditions day after day and night after night “almost made one sick.”
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He was overjoyed to be leaving Paris. He would send one suitcase of books and
clothing, home to Moss, and perhaps Motzfeldt too could receive a parcel of copies
of his article that was ready to be printed in Comptes Rendus. Over the past fourteen
days he had also heard a couple of times from Klein, who in the first round had
been declared unfit for active service and therefore would probably spend the war
fulfilling a sort of civil-militia position. The correspondence between Klein and Lie
focused on mathematics. In one letter at the end of July, Klein corrected his own
calculations of the singularities of the principal tangential curve of the Kummer
surface, and he praised Lie for his works. The final letter Lie received from Klein
in Paris was dated Diisseldorf, August 8th,

Some days later Sophus Lie left Paris on foot in a southerly direction. He had
taken with him only what he could carry in a sack on his back. His plan was to
go on foot through the French countryside and into the mountains of Switzerland,
and then on to Milan to visit the mathematician Cremona. But Lie did not get
beyond Fontainebleau - little more than fifty kilometres from Paris — before he
was stopped, and mistaken for a German spy. Lie did not manage to prove his
innocence, and came to sit in prison for a month at Fontainebleau. There were
several stories about how, what and why he was mistaken for a spy, detained and
put in prison - much had been spun from Lie’s own accounts, although some
undoubtedly were cooked up to create a sensation. In any case, the headline in
Norwegian newspapers - NORWEGIAN MAN OF SCIENCE JAILED AS GERMAN SPY —
made Sophus Lie a famous personality in his homeland.

What seems certain is that Lie had no stamps in his Norwegian passport from
the Norwegian legation in Paris. His passport was invalid, and notwithstanding,
it was certainly of no use to insist to the French police that he was Norwegian.
Above all, the reason he had been stopped and investigated was said to have been
because he talked aloud to himself, and anyone could hear that his speech was
unmistakably foreign. And the situation certainly would not have been improved
when the police found German letters among his papers, letters stamped “Metz”
- where the German army was billetted - and full of strange cryptic signs and
formulations. There might also have been some landscape drawings in Lie’s note-
books, that showed French fortifications. Thus, when Lie tried to defend himself by
saying he was a mathematician and these were not codes but rather mathematical
signs, this was taken as an old dodge - secret codes and cyphers were something
with which mathematicians had long involved themselves. But Lie ought to have
the opportunity to prove his mathematical profession. Knowing full well that the
fewest possible number of contemporary mathematicians would profitably read
his works, Lie was supposed then to have burst out, saying, “You will never, in all
Eternity, be able to understand it!” But when he realized what danger he was in,
he was said nevertheless to have made an effort, and he began thus: “Now then,
Gentlemen, I want You to think of three axes, perpendicular to each other, the
x-axis, the y-axis and the z-axis . . . ” and while he drew figures for them in the air
with his finger, they broke into laughter and needed no further proof.

When Lie asked a guard what was done with prisoners like himself, the reply
was as follows: “We usually shoot them at six in the morning.”
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Now, for the next four weeks Lie sat in prison at Fontainebleau, he worked on
mathematics - particularly with his spherical geometry and the theory of contact
transformations. According to his own account he also spent many dark depress-
ing hours in prison reading Sir Walter Scott novels that had been translated into
French. But he also managed to send some letters - at least Darboux in Paris
came to hear about Lie’s situation. And it was due to Darboux’s political contacts
- and probably with the support of Gambetta himself, the interior minister - that
Lie’s prison sojourn came to an end on September 10, In fact, Darboux went
to Fontainebleau and convinced the authorities there that the misleading nota-
tions were indeed mathematical formulas and figures, and that the German names
belonged to known mathematicians.

The day after his release, safely established on the train, and well beyond
Neuchatel in Switzerland on his way to Geneva, Lie wrote to Motzfeldt: “If the
Truth be told, the Sun has never seemed to me to have shone so clearly. The Trees
have never been so green as those I saw yesterday as a free Man on my way to
Fontainebleau’s station.” Late than night he had got himself by train to Switzerland
- at the railway station, and at the many subsequent stops along the way “there were
many Scenes to see: young Men who openly, for the first Time, with Rifle in Hand,
were being drawn toward Paris, and Women and Children, toward Switzerland.”
About his time in prison he also had this to say: “The Misfortune is not great now
that it is over, but it could have become an atrocious Affair in these tumultuous
Times.” And apart from the beginning when he thought it would be over in a couple
of days, he had “taken Things in a veritably philosophical Manner”, and came out
with the following conjecture about the experience: “I think that a Mathematician
is comparatively well suited to be in Prison.” He felt that in one way he had himself
to thank for the misfortune, but the Norwegian legation in Paris, whom he had
expressedly asked for advice, certainly ought as well to have told him “that visas
were necessary”. Later Lie was encouraged to protest that the legation had not done
its duty, for he could then, as far it went, consider the possibility of doing so if he
thought he could “thereby benefit my Countrymen”, and he asked Motzfeldt, if he
had an opportunity, to look into the matter. Now he wanted to “wander through”
Switzerland, and the next address at which he could be reached was poste restante,
Milan.

Sophus Lie arrived in Milan on October 3, 1870, and wrote about his journey in
a letter to Motzfeldt: The walking tour through Switzerland had been fine, the
weather had been propititious most of the way:

Switzerland is a lovely Country with magnificent Nature — Beauties are concentrated in the
most striking Contrasts. When I gather together what I have seen piecemeal in Norway, so
indeed is it comparable, but in Switzerland, everything is gathered together. One Thing we
still have that is better than in Switzerland, and that is our marvellous Fjords.

Of the places that had revealed themselves “in their full Glory”, he mentioned
“Chamouni with Mt.Blanc and Mer de Gléce, Ravyl (Gemmi), Berner-Oberland
with Faulhorn, Grindelwald etc. etc” - “The outlook up to the Interior of Snow
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and Ice Massifs is perhaps the most singularly magnificent” It was only at Mount
Rigi that he had been unfortunate: “The Mountains along the Horizon showed
themselves clearly, but what lay below my Feet - Vier Waldstidter-See, Zuger-See
etc. was hidden by Fog, which lay deeply packed.” He had not met many other
travellers — “the War has destroyed the Tourist Sector as well” - but everywhere
one encountered a number of English, both men and women, who, whatever else
they might have been, were, to be sure, “accomplished Hikers”. Otherwise it was
unbelievably “strange up on the Mountaintop - a veritable Peak, not a Plateau as
in Norway - to see 4-5 storey Hotels”. As for demanding alpine hiking tours, he
had only encountered five or six, and then only those that the guidebook declared:
“Fiihrer nicht unbedingt néthig” [Guide not necessary]. He wanted very much to
climb Mont Blanc, but it would have cost “quite an enormous sum, 300-400 frc.”
and that very day he had climbed Argentiére, directly opposite Mont Blanc - and
if he had had his binoculars he could have followed “the Search Party which was
just setting out after the Remains of 11 Persons who had perished.”

About the mountains, “so steep in a rather different way that in Norway”, he
wrote,“It is most peculiar that in the Mountains one follows a broad cut Track, from
which one, in the true Meaning of the Word, could in one leap, come down into
the Valley, Hundreds of Feet below Oneself” The transition in nature, in vegetation
and in human types was really remarkable as one passed through St. Gotthard -
from where one saw “only thick black Hair”, and the Italian women were outstand-
ingly more beautiful than I have seen elsewhere in my Travels, especially the Italian
peasant girls. Here in Milan they have far too many of the Parisian Type.”

Milan was not a large city and in the course of two days he could walk through
it and see “a Number of its Peculiarities”. Milan “has a Triumphal Arch that is
more handsome than any in Paris, and the Cathedral Domo seems to me more
handsome that the Dome in Cologne, even though not as large.” Lie also wanted
to see Rome, and thought of asking Motzfeldt to send him more money - the stay
in prison had been an opportunity to save money, but he had had to pay for his
sustenance, and part of the expenses, “God knows why!” His plan was now to stay
in Milan for three weeks, followed by three weeks in Gottingen, where he was to
meet Klein again, and then arrive home at the end of November. He had already
heard that the mathematician Chasles had just died, and Lie remarked, “With him
a whole Generation has gone extinct.”

Motzfeldt had reported from Christiania that Lie was now quite certain to get
the adjunct stipend and finally become a research fellow. He replied, in writing,
that if he had been able to bring himself to believe this, he might have been in a
mood to travel on to Rome, and he reported that he was working on a treatise that
he hoped to submit for a doctoral degree in the new year, but he asked Motzfeldt to
say nothing about this in Christiania. On the other hand, he wanted very much to
hear if the position at “the Polytechnical Institute of Trondheim” had been filled.
The College in Trondheim had been established just that year, 1870, and was caught
up in a constantly recurring debate about what the terms should be for a higher
technical education in Norway. Many of the university’s teachers were engaged in
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the question despite the fact that the university, as an institution, was not willing
to make way for such education.

Lie remained in Milan for twenty days, and seems to have spent most of his time
working on his forthcoming doctoral dissertation. There is no available informa-
tion on his meeting with the illustrious Cremona, and later letters suggest that
perhaps Lie did not meet the Italian mathematician, for Cremona was probably
away from the city during this period.

Lie bought a 14-day “Tour Ticket at a reduced Price” and left Milan on October
24", He then stopped for a day each in Turin, Genoa and Florence, and spend a
week in Rome - then returned via Bologna and Venice, arriving in Munich on
November gth,

During this tour by train he wrote a couple of letters to Motzfeldt and one letter
to Bjerknes, and here he described his experiences:

In Italy they have an infinite Wealth of Monuments, Churches, Castles etc. There is much I
have no Opinion on; but there is also much that makes a strong Impression on me. [...]
Italy is of a quite special Interest in that it offers the Aroma of History, which permeates
Everything.

The two-week tour was “naturally exceedingly Little, but for me, who has no Sense
of Painting and essentially seeks only Impressions, it was adequate.”

The letters to Motzfeldt were full of requests for support and the dispatching of
money, and Motzfeldt again received the task of attending to the application for the
adjunct stipend, arrange it with “a Note to the Academy of Sciences” and expedite
“an Application for the Post in Trondheim”. To strengthen the application for the
research stipend, Lie wanted as well to send a statement by Clebsch, if Clebsch
now replied favourably to “a scientific Epistle” that Lie was about to send to him.
Nevertheless, Lie calculated that Cabinet Minister Broch would putin a good word
for him this time, particularly since Broch had no doubt heard from the professors
in Berlin about the praise for Lie. In any case, Lie had heard from Klein that three
of “Berlin’s Greatest” had described him as “an intelligent Mathematician”. Lie felt
that the only snag with asking Broch for a recommendation was that, as a cabinet
minister, he would perhaps not want to involve himself in university matters, and
Lie added, in that case, he could get “Words of Attestation” on the “State of his
Science” from his good friend Amund Helland, “or another of my Comrades in
the science courses, but the Matter requires a Drop of Diplomacy. In fact, You
must be careful, and do things in style, on my Behalf?” Lie asked him to send sixty
speciedaler to “poste restante, Miinchen”. As well, Lie urged Motzfeldt as well to
ask his mother if he (Lie) might continue to rent a room in her house in the event
that he would be staying in Christiania, and he concluded: “I assault You as usual
with a Mass of Bother. And I can only give You my Thanks for all your inestimable
Services.” Then, on Qctober 30™, Lie wrote to Professor Bjerknes from Rome:

When after some Time I return from my Tour abroad, it would be my Desire to enter such a
Position that would allow me to continue my scientific Studies under not too unfavourable
Conditions, and on the other Hand, to have a working Environment that is no worse than
that of any Student.
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Consequently, I would like either to receive an adjunct Stipend, or be employed as a
Teacher of Mathematics at Trondheim’s technical Teaching Institution.

He hoped that Bjerknes would speak to his case in relation to the adjunct stipend,
and with regard to the position at Trondheim he did not know “which Principles”
would be relevant: “In Germany where these Teaching Institutions have a grander
Character, they always try to get Men of Science as Teachers.” Otherwise in his letter
to Bjerknes he mentioned that he had continued to work on the material described
in the note he had sent via Motzfeldt to the Academy of Sciences, and that it was a
work which he hoped by New Year’s to be able to submit for a doctorate.

When Lie wrote to Motzfeldt from Munich on November 9th, he had learned
that Hans Geelmuyden’s father, the fifty-four year-old ship’s captain, Christian
T.H. Geelmuyden, had been awarded the post in Trondheim. Lie felt that his own
application had reached Trondheim too late, and he added, “Thank goodness I
have never thought that I had the Possibility of getting the Post in Question.”

The sixty speciedaler that he had asked Motzfeldt to send him, poste restante,
in Munich, had not arrived. Lie was more or less penniless, but wanted to wait on
in the city for some days in the hope that the money would arrive.

I find myself in miserable Circumstances. Miinchen is already gripped by full Winter with
Snow and Storm, and I have only thin summer Clothes. As soon as I get Money I shall obtain
outer Garments.

Miinchen is otherwise an interesting City, splendid Galleries of Art, Monuments, etc.,
were it only a little warmer.

Lie’s plan was now to go on to meet Klein, who had not gone to Géttingen, but was
at the home of his parents in Diisseldorf. But Lie was penniless and could travel no
further. If the money did not arrive from Christiania he would have to ask Klein
for money for the fare. Lie waited for over a week in Munich. He requested that
his mail be forwarded from poste restante Munich to poste restante Diisseldorf.
And to Motzfeldt he wrote that if the money had already been sent to Munich,
he should send a telegraph to poste restante Diisseldorf, or preferably to Klein’s
address, Bahnstrasse 15 in Diisseldorf.

Since Lie and Klein had parted company in the middle of July in Paris they had
remained in constant contact through letters, and Lie took great care of Klein’s
letters. Since being exempted from military service, Klein had placed himself at
the disposal of the emergency aid organization that had been organised in Bonn
at the beginning of August 1870. Klein had been overjoyed to be busy among these
young people who would thus go out to the battlefield to give the wounded food and
refreshment, meet their last wishes, write letters, etc. He wore a cap and white band
on his left arm, with a red cross. During the period he was waiting to be sent out
in the field, he stayed at the home of his parents in Diisseldorf. Here he worked on
mathematics and wrote to Lie that if it so happened that he did not return from the
battlefield, all his papers would be sent to Lie, at Motzfeldt’s address in Christiania.
Among these papers Lie would find some peculiarities about a system of fifteen
permutable point operations. On a happier note, Klein hoped that he would quickly
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and often receive letters from Lie - one way or another, he would always find time to
reply: “One can think well under the most peculiar Conditions.” Over a month later,
after having worked for almost four weeks as an assistant among the wounded on
the battlefield, Klein wrote to Lie again, from Bouillon where after over-exertion
he was convalescing for a while, and therefore had time to relate his impressions
of the war. He had never been under front-line fire, but both at Metz and Sedan he
had worked transporting the wounded and evacuating them from field hospitals.
Perhaps, he thought, his own contribution had been of no use, but the fact that
during this period he had been so completely torn away from any mathematical
or philosophical speculation, had had a special significance. In the first place -
before he had over-exerted himself — he had felt much happier and lighter of spirit
than he had felt for a long time, and he hoped that this would have propitious
effects in the future. Klein felt that Lie was in a condition to understand this, for Lie
had certainly seen how mentally exhausted and sick Klein had actually been that
summer — how time after time he had had to force himself to work on mathematics,
the subject that now after all was his profession. But Klein hoped and believed that
this difficult period was over and that he could soon again find happiness and
satisfaction in mathematics. As to his plans, Klein reported that the moment that a
truce was declared, he would journey home to Diisseldorf, and from there, as soon
as possible, resume scientific activities in Géttingen. And how were things going
with their joint work on the Reye line complex? As a convalescent in Bouillon, Klein
had nothing to reply except: “Wisdom comes with Time” - for his part, he would
do everything within his power.

Klein had been on the way back to the front when he became ill again at the
beginning of October, with the diagnosis “gastric Fever” (typhus). And thus was
he still at his parental home in Diisseldorf when Lie was on his way north in
November. Since the imprisonment at Fontainbleau, Lie had written at least two
letters to Klein with mathematical contents, letters that Klein, due to illness, had
had to lay aside “with a kind of feeling of sadness” [mit einer Art von wehmiithigem
Gefiihl]. But he was steadily getting better, and when Lie now arrived in Diisseldorf
in the middle of November he was on his feet and could eat almost normally. Both
were overjoyed to be reunited, and when all was said and done, the meeting met
their expectations. Lie seems to have laid out his contact transformations, and they
collaborated again on the work they had taken up in Berlin and which would be
published there in Monatsberichte.

Klein gladly wanted Lie to stay as long as possible in Diisseldorf, and Lie
remained in the parental Klein household for ten days. Eventually, Lie had left
Diisseldorf at the time when a letter arrived there from Kummer. Dated Berlin,
November 26, the letter was addressed both to Lie and Klein. Kummer was aware
both of Klein’s heroic contribution to the fatherland, and of Lie’s misfortunes as a
result of being taken as a German in France. Nor could Kummer restrain himself
from expressing his deep-rooted hatred of everything French: French conduct
toward Germans was a “blott of shame” that wounded the French nation: “In
terms of decency and morality, France as a nation had sunk to the depths, and its
fall would only continue.” But what Kummer really wanted to discuss was Lie’s and
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Klein’s treatment of surfaces of the fourth degree with sixteen nodal points. He was
eager to publish the work in the Berlin Academy’s next issue of Monatsberichte.
But since he, like all mathematicians in Berlin, considered the development of
geometry to be a question of having sufficiently thorough evidence, he wanted to
urge Klein and Lie to substantiate and give the grounds for their results about this
fourth degree surface in a slightly more elaborated manner.

Lie received a copy of this letter via Klein later in the month of December, when
he had returned to Christiania. And in an accompanying letter, Klein stated that
their “desires and expectations” were more than fulfilled by Kummer’s reaction,
and that he was already involved in editing the work - “Uber die Haupttangenten-
Curven der Kummer’schen Fliche” - and as soon as possible he would send this
to Lie for approval. Klein was sorry that Lie had had to leave so soon. Since Lie’s
departure he,Klein, had done nothing great - the only thing was some observations
on W-curves, that he would continue to work on - and he reported as well that Lie
had left his “Bédeker” (his guidebook) at the Klein home in Diisseldorf.

Lie sent his corrections and comments on the paper, together with a photo of
Motzfeldt that Klein had requested. And thus, on December 15T in Berlin, Kummer
was able to send off for printing the paper on principal tangent/asymptotic curves
of Kummer surfaces.



Parliamentary Professor

When Sophus Lie returned to Christiania in December 1870, he was immediately
a great topic of conversation: the Norwegian scholar and scientist who had spent
time in a French prison, mistaken for a German spy! And Lie himself was more than
forthcoming about his experiences, at least at the beginning. An aura of celebrity
and sensation enveloped him - the mighty conqueror of the mountain tracks and
the suspected spy who was also involved in a mathematics that was incomprehen-
sible to most people. From this period many anecdotal stories attached themselves
to Sophus Lie’s name, something that he himself came to fear, would stand in the
way of his significance as a mathematician in people’s eyes.

One of those who met Lie for the first time at this period was the science
student, Elling Holst. Holst, who rapidly became Lie’s student, and later, associate
professor of geometry, was also a collector of traditional nursery rhymes and
children’s verse. Holst was the first in Norway to publish such traditional folksongs
as “Row, row to the fishing reef”, “Shoe, shoe the horse”, “Hop, said the goose”,
“The old crone with the broomstick”, and many more. Holst would eventually
author several biographical articles about Sophus Lie, and on the subject of his
first meeting with Lie, he said: “Right from the first moment he made a deep
impression on me. Tall, erect and slim, yet of an athletic build, blond, with an open,
friendly face, obliging and amiable, and who, on closer examination, appeared to
be definitely manly of will, warm and engaged - something that was revealed as
well in his scientific enthusiasms or in his personal sympathy”

On the mathematical homefront things did not go exactly as Lie had hoped
while he was abroad: the professorship in pure mathematics - after Broch’s depar-
ture and his entry into the government of Frederik Stang - had not been awarded
to Ludvig Sylow, whom Lie and many others felt was the person most qualified for
the position. What had happened instead was in effect a new round of discussions
on what the centre of gravity should be with regard to qualifications and skills in
the nation of Norway: once again the theoretical-scientific was set up against the
technical-practical. The university firmly supported its system of having teachers
in both pure and applied mathematics - while Broch had been professor of pure
mathematics, Bjerknes was professor of applied math. But actually in recent years
Broch had given lectures in what was nearest to his heart, among which was me-
chanics and other more practically accented subjects. For his part, Bjerknes had
kept mostly to the theoretical, and the only purely practical field he was responsi-
ble for was mechanical engineering, and in this field others more competent were
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employed as well. It also seems that Bjerknes himself realized that he had not
managed to energize the practical-technical applications of mathematics, such
as were outlined in what today would be called his job description. In any case,
according to rumour, Bjerknes had allowed himself to be persuaded, with little
pressure, to take over the professorship in pure mathematics after Broch. Thus it
was that the vacant position which came to be advertised, was in applied mathe-
matics. And since Sylow’s mathematical field was equation theory, where he was
among the foremost in Europe, he was completely out of consideration for the posi-
tion of professor of applied mathematics. Bjerknes was painfully aware of Sylow’s
qualifications in the field of pure mathematics, and campaigned at length “that
the Distinction between pure and applied mathematics be done away with”, some-
thing that would be of keenly a propos for Sylow and his future prospects. However,
the intention that the University “facilitate a fruitful effect” upon “Engineering in
general and Mechanical Engineering in particular” was given great weight. In an
apologetic letter to Sylow, Bjerknes expressed his regrets that: “People have so little
possible use for the likes of You and I. Even if there were an Abel lodged inside You,
it would make no difference” And in another letter he wrote: “People have as little
Use as possible for ‘pure’ Persons. They ought as far as possible to be so ‘applied’
as to be pure Machines; and then they can be used for almost Anything and at any
Time or Place”

Thus it was that Cato Maximilian Guldberg had been appointed Professor of
Applied Mathematics. Cato Guldberg was forty years of age at the time and, follow-
ing his graduation from the science teacher’s examination, had gone to Germany
and France to study mathematics, mechanical engineering, and what was the lat-
est development in mechanics - heat theory. Since 1863 he had been editor of the
journal Polyteknisk Tidsskrift, he sat on many different commissions and direc-
torates, and had received a university research fellowship, and became a research
fellow in 1867, at the same time that he was nominated to the Academy of Sciences.
While Broch was serving as a parliamentarian in 1868, Guldberg substituted for
him at the University of Christiania. Guldberg busied himself with practical and
technical problems; he was involved in chemical-physical research, and together
with his brother-in-law, Professor of Chemistry Peter Waage, Cato Guldberg was
behind the discovery of what later became the famous “law of mass action” which
revealed the laws of chemical reactions.

Throughout this period the university held the position that it was not the
appropriate place for pure technical education; nevertheless, it was the practical
and applicable functions of science that attracted attention and focus during those
years. In the Botanical Gardens Professor Schiibeler mounted displays of useful
plants, and he founded the Garden Society. In the field of zoology Professor Rasch
was most concerned with bee-keeping, fisheries and appropriate convex forma-
tions for growing oysters. Research of a protracted nature and of uncertain utility
was of less interest.

While Sophus Lie had been abroad, two of the great men of the fatherland
had passed away: Sars and Schweigaard. When the marine zoologist Michael Sars
died and was buried during the fall of 1869 everything had been done quietly, and
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was marked by poverty. French and English men of science initiated a large-scale
international collection of money to support the family Sars left behind. There had
been a complete sea change by the time of Professor A. M. Schweigaard’s passing
in February 1870. He was buried at the expense of the City of Christiania, with
the funeral held at Trinity Church, outside which stood ten metre-high spruce
trees, and inside, potted cypresses along the wall. The church choir was bedecked
in black mourning crépe, under a baldachin canopy with a mass of silver cords
hanging from it - a choir performed, composed of one hundred men selected from
the Students’ and Merchants’ Choral Societies, and all that the capital city could
muster in the way of men of authority and representation filled the pews.

New times were in the making, particularly in student circles. Once again, student
life had begun to set trends in terms of the debate about society, the tone and way
of life were in ferment, and discussion was underway about altering the character
of society - toward something freer and more radical. Much of the honour for this
change was ascribed to Bjgrnstjerne Bjornson, who led the Student Society from
January 1870. Ernst Motzfeldt was also elected to Bjernson’s executive, as one of
four representatives. At that time one did not have to be a student to be elected to
the Student Society executive; it was sufficient to have been a student. Motzfeldt
was not one of Bjgrnson’s partisans, but nor was he in the camp of the declared
opposition. Rather, Motzfeldt garnered praise for his polished comportment during
the many vehement and entrenched battles that were to come. One of the first acts
by Bjprnson’s executive was to open the Society’s meetings and parties to everyone
who was interested. The exceptional participation in Schweigaard’s funeral - and
also in a number of cities outside Christiania where condolatory commemorations
were arranged - degenerated into an open battle about what the national cultural
values should be. An assembly of students had also taken partin the great interment
ceremony around Schweigaard’s bier. Bjornson had written a cantata that was sung
in the church, and he had stood at the forefront of the students’ own evocative and
ceremonial gathering that was held afterwards at the Society’s premises. But some
days later when the conservative Morgenbladet initiated a large-scale campaign
to have a monument of Schweigaard built - and who was also written about and
described as the country’s eternal providence and a man of unique integrity had
left - this caused Bjernson to react in a manner that led to a clash of interests. In
an obituary published in Norsk Folkeblad Bjernson set Schweigaard up against the
poet, Henrik Wergeland, and argued that Wergeland must get his monument first.
Schweigaard had not given an initiative to the young life of the nation; rather, he
had been the “supreme logical regulator” of his time. It had been Schweigaard’s
regulatory activity, in the form of distinguised juridical interpretations - which the
era so highly prized - that was the nature of the man’s greatness, argued Bjernson.
Andby setting up Wergeland as a brilliant example of the type of initiative-rich men
the nation wanted to live with for all time, Bjgrnson caused a storm of vehement
reaction, but also a more open and freer discussion on national priorities.

When Sophus Lie returned to Norway shortly before Christmas 1870, he saw a
bright future if front of him, despite his own small practical research experience.



156 In Tune with the Times

The rumours that he would receive an adjunct stipend proved true. He became a
university research fellow in mathematics from January 1871, and right away he
began his career as a university lecturer. Elling Holst characterized Lie’s teaching
and lectures as “exceedingly lively and inspiring”, and described how Lie would
have few or no notes with him when he was teaching. The lectures, therefore,
were “a series of inspired improvisations, full of spontaneous ingenuity. He had a
masterful understanding of what constituted a new, transcending idea.”

In order to spin out his income and pay down his debts, Lie also became an
hourly teacher at Nissen’s School from New Year 1871. He also allowed himself
to stand again as Chairman of the Science Students Association where, at the
beginning of February he held a lecture on Euclid’s Porismata, and Chasles’ inter-
pretation of these, and he lectured on line complexes. He generally ate his dinner
in the Student Society dining room, and in the room next door - in “The Green
Room” among his circle of friends - he took his coffee, but he never seems to have
been a smoker. Moreover, as before, he rented a room from Mrs. Motzfeldt’s at
Grottebakken No.1.

The university’s two ordinary professorships in mathematics were accordingly
filled by Bjerknes and Cato Guldberg, but unforseen circumstances would lead to
there suddenly being four professors of mathematics in Christiania in the course
of the next year and a half - and Sophus Lie would be one of them.

During this winter and spring of 1871, Lie was first and foremost occupied
with the writing of his doctoral dissertation, Concerning a Class of Geometric
Transformations. Lie had written most of it in German, and now translated it into
Norwegian since, according to the rules of the university, Norwegian and Latin
were the only two languages in which one could defend a dissertation. Following
Ole Jacob Broch’s first doctoral defense in Norwegian in 1847, twenty years went by
before another doctoral defense was granted in Christiania, and during these years
the “institution” was almost abolished. In the period between the founding of the
Fredrik’s University of Christiania, in 1811, and 1867, only three doctoral defenses
were held in Norway.

Part of the reason was no doubt the fact that the candidate was given only a few
hours of preparatory time before giving his test lecture on a given theme. Now in
1871, the preparatory time had been extended to twenty-four hours, but a doctoral
defense was still a great rarity. In the decade between 1867 and 1877, only eleven
doctorates were conferred in Norway.

Lie led into his thesis with some general comments:

It is recognized that the rapid Development of Geometry in our Century, rests upon its
intimate Dependent Relationship to philosophical Observations about the Character of
Cartesian Geometry, which in its most common Form has been advanced by Pliicker in his
earliest works.

For those who have pressed on into the Soul of Pliicker’s works, there is Nothing sub-
stantially New in the particular Idea, that in terms of Elements of Spatial Geometry, one can
treat any Kind of Curve so long as it is dependent upon three Parameters. The Reason that
Nobody yet, as far as I know, has given Reality to this Thought, must of course be found in
the fact that one has not seen any Advantage, that might result therefrom.
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I have been the first to undertake a general Studium of the above-mentioned The-
ory, thereupon finding that by a particularly curious Depiction, one can convert Principal
Tangent Curve Theory into the Theory of Curvature.

Lie’s doctorate was a fundamental advance of the line-sphere transformation he
had discovered in Paris the previous year. His starting point was contact trans-
formation, which with the appropriate choice of constants had the property of
transforming straight lines in space into spheres. In a fundamentally new way,
the geometry of projective properties was placed in a relationship with a metri-
cal geometry, and the reasoning was contained in a radically new mathematical
language. It became an extremely difficult task for the three who were appointed
to evaluate Lie’s work: the two professors of mathematics, Bjerknes and Guldberg,
supplemented by Professor of Metallurgy E.B. Miinster.

During the whole oral examination, Miinster did not say a word, Guldberg
commented no doubt only on inconsequential aspects and could not get into Lie’s
theme at all, and the classical mathematics of Bjerknes seems to have been located
at such a distance from the modern mathematics of Lie, that,according to witnesses,
no point of contact arose in the discussion. Elling Holst, who was one of the many
who followed the disputation with anticipation, and later wrote about this scene of
June 1871, reported that Lie was awarded the doctorate with distinction, but: “Not
one Mother’s Son had grasped a single Word of it” Subsequently, at the celebratory
doctoral party that evening, a ballad to Lie had been written and performed to
mark the occasion:

Messrs Bjerknes and Guldberg, of high'st reach,
Were wrapped in Beauty’s splendid Fold;

So delicious, the flitting of your Silver Speech!
While Miinster’s Silence, was to all, pure Gold.
* ok X

A Circle is round, and a line is straight,

and the Stars shine down from the sky,

You are as a Star, indeed, first-rate,

So brightly do You circle the crowd on high.

Long live Filosofus Sofus Lie!

Who's captured the Degree so sweet,
Thanks to his Friends’ support, you see,
Here to rejoice with beer and meat.

* ok %k

The ballad had nine stanzas in all, and had been written by his friend, Olaf Skavlan,
who had received an adjunct stipend and become a University Research Fellow at
the same time as Lie. Skavlan’s field was literary history, and he himself had taken
his doctorate only three months earlier with a thesis entitled Ludvig Holberg as
a Comedy Writer. After the success of his abovementioned drama, The Feast at
Meerrahaug or The Charming Cucumber, he had gone on to write a new comedy,
The Tower of Babel,which had played to great acclaim the previous year under the
direction of the Student Society at one of the leading theatres. And then six years
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after receiving his doctorate, Skavlan became Norway’s first professor of European
literature.

Lie’s new status, marked by the doctoral mortarboard, was alluded to as well
when the Realistforeningen celebrated its third anniversary in October 1871, when
great thanks were given to Lie’s contribution to the re-establishment of the Asso-
ciation three years earlier:

He, who showed the best tenacity
Was always Sofus Lie:

He construed himself a dignity

In moderne géometrie.

Frightful imaginary functions,
That seduced the brain to snap,
And oiled the supremest unctions,
When Lie received the doctoral cap.

Lie seems to have gone back home to his father in Moss for part of the summer
holiday - the doctoral dissertation had to be made ready for publication by the
Christiania Academy of Sciences, while an expanded version in German (112 pages
in Mathematische Annalen) was ready in the course of the autumn. But a summer
without long and thorough rambles in the mountains was inconceivable - thus
Sophus made a trip to the peaks of Jotunheimen as well that summer. In any
case, he wrote a letter from the mountain town of Fagernes, in the Jotunheimen
region at the end of July, to Professor Bjerknes, asking for a list of the professor’s
scientific output - that is, Lie had undertaken to reference Norwegian mathematical
literature for a German periodical, Jahrbuch iiber die Fortschritte der Mathematik,
which had just begun to come out in Berlin.

Lie’s doctoral dissertation resonated across Europe. The trend-setting Darboux
in Paris characterized Lie’s doctoral work as “one of the most handsome discoveries
of modern geometry”. And it seemed that Lie would rapidly be offered greater
challenges than to continue as a research fellow in Christiania. When a position
was announced at Lund in the course of the autumn 1871, Lie applied for the
professorship of mathematics, which had been held by the Swedish mathematician,
CarlJohan Danielsson Hill. Hill had dominated the mathematical milieu of Sweden
for over forty years. Right from the first issues of Crelle’s Journal in 1826, where
Abel published his great works on elliptic functions, one also finds articles by Hill,
who most frequently wrote in Latin. Hill's post was like a reigning institution in
Sweden. The fact that Sophus Lie was one of the five applicants for this post in the
“brother land” of Sweden was greeted with dismay by radical circles in Norway. It
was considered a defeat, in which the country’s greatest mathematical talent was
being forced to abandon his fatherland and move to Sweden. From many quarters
there arose protests, not the least from Lie’s friends in “The Green Room” and the
Realistforening — and as well, statements of support came for Lie from Clebsch
in Gottingen and Cremona in Milan. Now Ole Jacob Broch became a key figure
in the events - he, as cabinet minister and former professor of mathematics had
contacts in all camps. As a matter of course all Norwegian cabinet ministers in turn
spend time in the Cabinet Department in Stockholm - indeed, for some in Norway
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it came to be considered almost as a banishment. Long after the deferring of his
stay, and after numerous requests for further deferment and reduction of time, it
happened that Broch’s obligatory year in Stockholm was halved. After serving six
months he returned to Christiania, in February 1872. Broch had consequently been
in Stockholm when the Lund professorship was advertised, and he wanted rather
decisively to make sure that the Norwegian Sophus Lie would not be drawn into the
vicious struggle over Hill’s successor in the brother country. In any case, Broch now
did all he could to secure for Lie the best working conditions in Christiania: Broch
had just received a letter from Professor Clebsch, a letter that contained the most
laudatory words about Lie’s work, the power of his work, and its originality - and
when Broch sent this letter on to the Academic Collegium in Christiania, he quite
certainly did so to emphasise the possibility of establishing a new professorship.

The Realistforening also sent a letter asking for the establishment of an extraor-
dinary professorship for Dr.Lie, “to the Profit of our University and the Honour
of our Land”. This also pointed to possible changes in the examination regula-
tions that would make it necessary to have a larger teaching force, and they had
all known the learned Dr. Lie to be “a skilled and gifted Teacher”. The letter was
signed by thirty members of the Realistforening, among them Elling Holst, Carl
Berner and Amund Helland - the latter having taken the initiative - and the letter
was addressed to Cabinet Minister Broch, who they knew had a heart beating for
“the Success of the Sciences in our Land”.

Without doubt, the greatest action was that initiated by “The Green Room”. This
radical group of friends clearly advanced the view that the Collegium would not
take action to keep Lie, and they had to build broad public opinion for the creation
of an extra professorship, thus they involved the press. The thirty-three year-old
jurist, Theodor Blehr, had for a couple of years been a permanent correspondent
covering the capital city for the daily paper, Bergensposten. He now wrote articles
tinged with emotion and sensation about the issue. He began by way of a letter to
the editor, and after having declared flatly that it was “a rather well-known Fact”
that “the greatest Minds” had difficulty being recognized and rewarded in small
countries, and he pointed out that this Norwegian, who had been “so blessed as to
win, at a relatively young Age, Recognition from Abroad”. Then the story of Sophus
Lie was recounted with all the ingredients one could expect to be used to awaken
interest, and it was done in pure fairytale style: once upon a time there was a
man who received the best marks in all his examinations, but nonetheless became
known as “an eccentric Tourist” — how his fabulously long and rapid marches on
foot became the stuff of folklore, and the verses that were sung about him, such
as: “Fifty Miles in one shake /With Rucksack and its Ache/Is to Him a Piece of
Cake”

And when he was out in the mountains he was always clad in the same four
garments plus hat. When he first went up into the mountains he was properly
well-clad, and he rolled up his sleeves, rolled up his trousers and down his socks.
However, with such a clothing style it was not difficult to mistake him for a tramp,
or something worse. It was told how he had been suspected of being a murderer
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in Trgndelag County and a thief in Halden, and special emphasis was given to the
the story of how in Fontainebleau he had been taken for a German spy.

But Lie’s scientific triumphs abroad were also described in the newspaper:
the letter from Professor Clebsch in Gottingen - which the readers learned was
addressed to Cabinet Minister Broch, and who had forwarded it to the Collegium
- was cited in a Norwegian translation: “Your excellent Lie constantly delivers the
most handsome Works, and I likewise greatly admire his Labour Power for the
Originality and Independence of Thought in his approach. It will perhaps not be
easy for him to press onwards, when his Work is too deep and good to be grasped
by the general Public, but Time will have its way, and I have no doubt that the
Future will have much to say about this great Norwegian Mathematician.” Of all the
words of praise and recognition from “our Era’s most celebrated Mathematicians”
- and Theodor Blehr mentioned that at Lie’s request statements of support had
come from Berlin, Géttingen, Copenhagen, Milan and Paris - it was explained that
there was room only to cite one more in addition to the letter from Clebsch, that
of Cremona in Milan. Cremona admired Lie’s “Ideas, which are true Discoveries,
disguised, so to say, under a too modest and concise Form.” Furthermore, in Lie’s
treatises he had found “original and acute Thinking associated with the Solution of
very comprehensive and difficult Questions”. The greatest impression with which
the newspaper’s readers were left, was certainly made when the august Cremona
made the following description: “I would have gladly renounced all my own Works,
if I had only been so fortunate as to discover what Mr. Lie has discovered, and on
many Occasions have I said to my Friends, that the Fatherland of Abel has already
another young Talent, to whom the Future of Geometry will come to owe an
extraordinary amount.” The only thing that Cremona could wish that Lie had paid
more attention to was “the limited Comprehension of the Public”. Lie’s ideas were
presented in a far too concentrated form, Cremona felt, and he concluded with the
following request and expectation: “Were You to dedicate Yourself to the eminent
Clarity of Abel, as I believe You have inherited his creative Genius, Your Renown
and the Dissemination of your Works would know no bounds.”

In closing, Bergensposten’s correspondent, Theodor Blehr maintained that such
commendations would certainly make a strong impression at Lund. He thereupon
made the following incendiary assertion: “But Mr. Editor! our Country cannot be
so poor that it cannot offer such an outstanding Man of Science a decent Position
in his Homeland”

This was published on February 14™, and when Bergensposten reached Chris-
tiania some days later, the local press — Dagbladet, Aftenbladet, Den Norske Rigsti-
dende, and Morgenbladet - all ran the greater part of Blehr’s contribution - and
the phrase “our Country cannot be so poor that . ..”, etc., was underlined in both
Aftenbladet and Morgenbladet.

A breadth of public opinion had been created on the affair, and the next step
was to have a proposal made in Parliament that an extraordinary professorship
be offered to Lie. And this was rapidly carried out. Only ten days after the article
in Bergensposten the proposal was formally presented in Parliament. The reason
for this rapid action on the issue seems to have lain with a small group of par-
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liamentarians, the so-called collegium politicum - seven men who for a number
of years had been political power brokers with clearly liberal attitudes combined
with populism and an expressed distrust of excessive bureaucracy. In any case, it
was this circle which formulated and signed the proposal. Among the signatories
was the central politician Johan Sverdrup, together with the jurist and later cabinet
minister, Ludvig Daae, and Head Doctor Daniel C. Danielsen, who perhaps was the
prime mover of the proposal and who had much the best contacts in Bergensposten.
Doctor Danielsen, head of St.Jergen’s Leprosy Foundation in Bergen was highly
distinguished internationally as a man of medical science, and had published a
series of works on leprosy and other diseases.

The nominator of the motion, Ludvig Daae, wrote in his diary about the events
of February 24' in Parliament: “At the very Moment that the Proposal was being
presented, Mr. Lie, trying to force himself into the gallery in order to hear the pro-
ceedings, thereupon molested Others, and was grabbed by the Neck by a Constable
and was cast out. We shall see whether this was a good or a bad Omen.”

It was not in any way a bad “omen”; with Sverdrup’s signature there was no
doubt as to the outcome. The issue of an extraordinary professorship for Sophus
Lie was carried, following two or three hours’ debate in Parliament, on March 26,

Normally of course it was Government which appointed professors, and there
was dispassionate and formal disagreement over Parliament’s right to take its
own initiative in such matters. The motion concerning a professorship for Lie was
tossed into this debate and it became a card in a great political game during the
parliamentary session of 1872. The structure of power relations between Parlia-
ment and Government was on the agenda, and the great issue, where the nature
of this power structure really found expression was on the motion about the Cab-
inet’s use of Parliament, and its participation in procedures there. In his whole
cabinet career, Cabinet Minister Broch had eagerly supported a softening of the
relationship between the government’s exalted isolation, and the elected repre-
sentatives’ discussions, while the government chief, Fredrik Stang, had a different
view. Broch, who had come back from Stockholm in February, had already caused
Stang a stinging defeat in relation to the Conscription Law, which from the ideals
of uniformity and equality, now imposed military service on all. Stang had wanted
to preserve the old social privilege of rights stemming from social position. Many
hoped that Broch would also win out in the matter of Cabinet’s access to Parlia-
ment. In order to secure a thorough handling of this and all of the other matters,
the elected members had unanimously requested that the parliamentary session
be expanded beyond its customary three months. The government refused. And
it was precisely Cabinet Minister Broch who was entrusted with informing Par-
liament of this very negative decision. That this was to be done the very day that
Sophus Lie’s professorship was to be ratified, meant that it was clear to all that
this matter too was really part of the underlying theme of the structure of power
between Parliament and Government. To support the motion on an extraordinary
professorship for Lie, was in reality, to support Cabinet Minister Broch and his
stand on the Cabinet access to Parliament. Fifteen representatives took part in the
debate on Lie’s professorship, only two spoke against - one, O. Lgvenskiold, felt that
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in principle it was the government’s responsibility and duty to appoint professors;
the other was the leader of the peasants and farmers, Sgren Jaabaek, who in a fa-
miliar style, maintained that the professorship was a “needless” expense. But apart
from this, there were only great and laudatory words spoken in the parliamentary
chambers in relation to Lie’s position: one representative wanted to preserve for
Norway “this Man who reminds us so much of Abel”; another recalled that one
must not “allow this remarkable Mathematician, this brilliant Cultivator of Science
suffer the same Fate as Abel”; a third wanted to secure “The University the Fund of
Endowments and Scientific Talents that are here spoken of”; a fourth said it was
a “National Honour to support this outstanding Genius” - and the flood of such

» <«

expressions as “extraordinary Qualities”, “Talents which justify great Expectations
for the Future”, “uncommon Gifts”, that nothing in the world should allow “to be
lost to our Land”, etc. In the end the vote was 85 in favour, and 16 opposed, to
allocating 800 speciedaler in annual salary for an extraordinary professorship in
mathematics. Sophus Lie had become a professor at the age of twenty-nine.

But in the big issue of cabinet access to Parliament, it was Parliament that
suffered and Cabinet Minister Broch who was defeated. Broch, who usually went
around with the description of “moderate Man of Progress”, saw himself in par-
ticular in an intermediary role, as a man of the centre in the new dawning political
landscape where the Conservative Party was more and more being challenged by
the maturing Liberal Party. At an early stage in this development there were many
who considered Broch would be a unifying figure and a possible government leader
- a vote of non-confidence in the Stang Cabinet was openly contemplated in many
quarters. The conflict between Broch and Fredrik Stang was the beginning of a
twelve-year constitutional struggle between Government and Parliament. But the
first round was won by Stang, and when in 1872, this cabinet affair was denied
assent, Broch sought to resign from Cabinet. Broch’s resignation was consented to
on May 28", when simultaneously he was appointed an extraordinary professor
of mathematics. In the autumn of that same year, Broch was elected chairman of
the Collegium Academicum at the University (what would later be the rector posi-
tion). Otherwise, what would occupy Broch the most was the establishment of the
metric system and the struggle for Scandinavian monetary union and the switch
over to the krone (crown) system of currency based on the gold standard. He was
designated “The Nordic countries’ foremost Writer and Authority on Monetary
Affairs”, and gradually he assumed responsibility for a number of international
commissions. As a national politician he was pushed into the background.

Discussion still continued in Sweden as to who should be the new professor
of mathematics at Lund, and the position was not filled until the autumn of 1873,
by Carl Fabian Emanuel Bjerling, after such a vehement and agonizing debate
that the Swedish government concluded that henceforth such employment issues
should always begin with a working group of three experts who would give their
views on the applicants’ respective merits before a final decision was taken by
the government. One of the most active participants in the on-going debate in
Sweden was Bjerling himself, and in relation to the matter he was also in contact
with Professor Bjerknes in Christiania. Bjerknes had unequivocably maintained



Parliamentary Professor 163

that Sophus Lie, of all the five applicants, absolutely had the greatest gifts. The
applicants, in addition to Bjerling and Lie, were the Swedish mathematicians Géran
Dillner, Edvard von Zeipel and Albert Viktor Bicklund - the last of these was
someone with whom Lie would later be much in contact.

In Norway, for several years still, Parliament would take the initiative to estab-
lish extraordinary professorships, and in conservative circles the concept “Parlia-
mentary Professors” had a negative connotation.

Eleven years after Sophus Lie had been made a parliamentary professor, he
commented upon this appointment in a letter to his friend Felix Klein. Lie stated
that the notion had been spread in Norway that he had been awarded this position
due to his political sympathies: Parliament’s benevolence toward a specific indi-
vidual could be due to nothing else, or so it was said. Christiania’s conservative
intelligentsia considered it doubtful that he was awarded his post as a result of his
contributions to science and scholarship. “It always annoys me to hear the absurd
story that I never would have become professor if Parliament had not been aware
of my political sympathies.” And Lie went on to assure Klein that he had not said
a word to any member of the opposition in Parliament before his post had been
proposed: “This is the truth”

During the summer of 1872 the newly-appointed Professor Lie found time for
two alpine foot tours. In July, via Kongsberg, he walked through Telemark on his
way to his sister and brother-in-law at Tvedestrand. Along the way he wrote to
Motzfeldt and asked him to send money - “It is going to be much better now that I
get a higher Salary”, he said by way of comment, and complained about “the most
appalling Sunshine” on the tour through Telemark having wounded his eyes. Lie
had planned to make a longer journey on foot with Motzfeldt and his wife Else later
in August. The plan had been to go to Lillehammer, northeast of Christiania by way
of Gausdal and take a boat across Espedal Lake, then carry on to Sikkilsdalen and
into the high mountains of Jotunheimen. But while in Tvedestrand Lie reported
that perhaps he was not sure that he was up to such a demanding foot-tour at the
present time:

In spite of the fact that I feel I am capable of enduring Exertions as strenuous as in my best

Days, I still consider it best to avoid any such Activities. On the Whole, for Good or Bad, first
and foremost [ have to take Care of my Eyes.

Lie himself felt that the pressure of work and the general strain of life had sapped
his strength,and in a letter that he wrote later to Adolf Mayer in Leipzig,he admitted
that in that summer of 1872 he had “become a little nervous”, but added, “Luckily
my appointment as professor made it possible for me to live a little more sensibly”

His stay for some weeks in Tvedestrand seems to have been good for him; in
any case, he decided to accompany Motzfeldt “to the high Peaks” when, about July
20t he took the steamer back to Christiania. The main reason for this early return
journey was quite certainly an unexpected letter Lie had received from his French
mathematical friend, Camille Jordan. Together with a group of friends, Jordan was
touring in the Nordic countries, and in a letter written from Trondheim, asked if
Lie would meet him in Christiania on July 22" - Jordan’s friends were in a hurry
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and wanted to continue their tour the following day. Lie managed to get a message
to Sylow (across the fjord at Halden) about this rare meeting, and in Christiania,
Lie brought these two mathematicians together. According to Elling Holst, who
perhaps had also been invited, as they walked down from Frognerseteren, near
Holmenkollen in the hills to the north of Christiania, Sylow had explained to
Jordan his famous theorem on the existence of maximal subgroups with the order
of a prime power. Sylow’s work, “Théorémes sur les groupes du substitution”, was
to be published later that year in Mathematische Annalen; and thus Sylow groups
would become, and continue to be,a well-known term and important mathematical
working tool. To be sure, there and then in Christiania, the great Jordan from
Paris had difficulty grasping Sylow’s surprising pronouncements. But he was soon
convinced, and only a few days later - from a steamer on the Swedish canal system
- Sylow received a letter from Jordan, saying that he had already found application
for Sylow’s theorem, and back in Paris he accelerated the publication of Sylow’s
work.

During 1872, the Christiania Academy of Sciences published four of Lie’s articles
- on integration methods of first order differential equations and on invariant
theory of contact transformations.

Lie continued to maintain a lively mathematical correspondence with Felix
Klein. Since the two friends parted in Diisseldorf in November 1870, they had
exchanged ideas, interpretations and plans for new works. The summer of 1871
saw their third joint project come into being - on curves which could, by linear
transformations, be mapped into themselves - with its publication in Mathema-
tische Annalen. Klein, who in the meantime had been made docent, or associate
professor, in Géttingen also had plans to visit Norway that summer so that he
and Lie could collaborate further, a journey that however, for economic reasons,
never came to pass. From Gottingen, Klein reported on his work and lectures in
themes both mathematical and physical. He depicted the milieu of the young men
of science working in a series of different subjects as extremely inspiring, and he
explained that he himself had attracted notice in a public debate (with O.Stolz) on
non-Euclidean geometry. With a commendation from Clebsch, Klein too was made
professor of mathematics in 1872, at Erlangen, and at the age of only twenty-three.

Lie began his first semester as professor by taking two months’leave of absence.
At his own expense, he travelled to Germany to meet with Klein. His itinerary took
him via Copenhagen where he met Zeuthen and “chatted 2-3 Hours”, and on to
Gottingen where he wrote to Motzfeldt: “My Journey went well, with the Exception
thatin Fredericia [in Denmark] I did not notice that there were two trains to choose
between,and I unfortunately took the wrong one.” Thus he had arrived in Hamburg
later than planned and similarly in Go6ttingen, where he stayed with Klein, and
otherwise reported that he was “remarkable well”, and how he would probably
stay there for three weeks before travelling together with Klein to Erlangen. On the
homeward journey he would probably stop off for a couple of days in Berlin, he
wrote. Otherwise, the contents of the letter to Motzfeldt was the customary request
for the forwarding of money: from his salary of sixty-seven speciedaler he wanted
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fifty sent on, and the remainder Motzfeldt should pay his mother for the rental
of his lodgings — and apart from this, it was ‘quite conspicuous’ how much ‘more
expensive things had become since 1869.

After not seeing one another for almost two years, Lie and Klein now met again
in Gottingen at the beginning of September 1872. In a letter written a couple of
weeks before the meeting, Klein had written: “You will find me to be an almost
completely different person, even with sides that are visible in ways different from
what they were earlier, above all, in Paris. For the most part I have become a
very jolly being, who, of all things, sticks to mathematics, indeed, who with great
seriousness, sticks to mathematics, however not with that gloomy sepulchral seri-
ousness I had before.” In a letter a couple of months earlier, Klein had complained
that he lacked intensity and perseverance in his work - and he maintained that in
terms of his science and scholarship, Lie’s visit was crucial to him.

In addition to the happiness of meeting Klein again in Géttingen, Lie was de-
lighted to meet the mathematician Adolf Mayer. Mayer was a professor in Leipzig
and he worked with partial differential equations of the first order, and via anal-
ysis, he had developed integration methods which corresponded well with Lie’s
geometric methods. Mayer, who was an economically affluent man, and newly-
wed, invited Lie to his home in Leipzig to continue their discussion on various
integration methods. Lie remained at Mayer’s for three weeks, and a lively ex-
change of letters followed. When fourteen years later, Lie too became a professor
at Leipzig, the friendship deepened. But now, in the autumn of 1872, it was Klein’s
journey to Erlangen that was foremost on the agenda. On the way there - in both
Frankfurt and Heidelberg - Lie spent the whole time meeting mathematicians,
among others, Max Noether and Jacob Liiroth, and he wrote to Motzfeldt:

T have, to a tolerable extent, extended Relations among the more prominent young German
Mathematicians. I have less Interest to know the older ones, since Production Capacity in
our Field, almost without Exception, decreases to an alarming Degree with Age.

In relation to his professorship in Erlangen, Klein according to the custom, had to
hold an inaugural lecture. This Antrittsrede was the point of departure for what
would become a treatise called The Erlangen Programme and was accorded very
great importance, not least because the theme was the nature of geometry and its
general principles. Lie and Klein were together in Erlangen for two or three weeks
from the beginning of October. They discussed mathematical questions and, above
all, the forthcoming lecture Klein had to give. The title was “Vergleichende Betrach-
tungen {iber neuere geometrische Forschungen” [Comparative Considerations of
newer Geometric Research], and the aim was, as Klein wrote, to present methods
and results he and Lie had worked with. The Erlangen Programme contained the
formulations that were common in different geometric methods, and which lines
of connection could be drawn between the geometry of projective properties,
Pliicker’s line geometry, and Lie’s sphere geometry. The first goal was to specify
the geometric object, and thereafter define what could be done with this object.
A geometric object must be seen to be a thing in a space, wherein this thing’s
external form can be assigned co-ordinates, and this figure can thus be shifted,
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reflected and twisted over and along lines and surfaces by a number of means,
and these means can be determined as different groups of transformations. The
task was thus to study the properties of this figure that remained unchanged -
that is, those which were invariant in different groups of transformations. This
comprised a classification of geometric points of view that was new, and which
would - perhaps more via Lie than Klein - spread in the mathematical milieu. The
order and unity that was thus created, became the basis for a distinctive structural
way of thinking - and in the work of locating and identifying structures in what is
variable and changing, mathematicians became forerunners to research in other
fields of science.

Lie probably would have liked to stay longer in Erlangen that fall, in any case
Motzfeldt received a letter requesting that he try to have Lie’s leave of absence ex-
tended to November 15th. Lie wrote that he would certainly be back in Christiania in
the first days of November, but: “I would very much like to have free Hands. It is pos-
sible that it will be of Importance for me to stay some Time in Leipzig and Berlin.”

Apart from this, about the time he spent that October with Klein, he reported,
in addition to the “pleasant Autumn Weather”, that “Here there is a Flood of many
good Things, especially the famous Erlanger Beer which however, in my Eyes, is less
attractive than the Grapes, which just now are being harvested.” The two friends
also spoke about the future in the form of possible marriage and home life - if
we are to judge from later correspondence: they were of one opinion that it was a
good thing “to find a safe Haven in a good Home”, but neither of them reported
any concrete plans, at any rate not during the very real and actual walk they took
from Niirnberg to Fuerth, and which they both later recalled with fondness.

It does not seem that Lie returned home via Mayer in Leipzig, and his stay in
Berlin was probably only a day or two. From all accounts, he was back in Christiania
at the beginning of November.

Professor Clebsch died suddenly in Gottingen on November 7, and from now
on, Klein was considered the new leader of geometric research in Germany - many
of Clebsch’s students went to Klein in Erlangen for help and supervision.

Lie had special memories of the time around the death of Clebsch. During
this period, Mrs. Motzfeldt, from whom he continued to rent lodgings, had her
niece, Anna Birch, visiting from Riser (in Sgrlandet, on the northwest shore of the
Skagerrak, in the same region as Tvedestrand). Anna was only eighteen years of
age, and Lie had met her earlier when she had come to visit her aunt in the capital
- in fact, Lie had had a photograph of her for some time, and he now invited her
to the theatre.

During the remainder of November and up to Christmas, Lie seems to have
lectured according to the planned postponement, and in December the newspapers
reported that he had been chosen a corresponding member of the Academy of
Sciences of Gottingen. He had thought to spend Christmas with his sister and
brother-in-law in Tvedestrand, but before he left, he wrote a letter of proposal to
Anna Birch. He wrote that on his “Christmas Journey to Tvedestrand” he would
travel by way of Riser, and thereupon he,on “Christmas Eve between 3 and 4 o’clock
in the Afternoon, would try to “meet [her] to have my Fate decided.”



PART V

Professor in Christiania

Studenterlunden and the University, Karl Johans gate, Christiania



“My Inner Life Has Been Most Mighty”

Anna Birch gave Sophus Lie her yes on Christmas Eve 1872, when he visited her
parents’ home in Riser. Her only condition was that for a period of time their
engagement must be secret - by way of justification she claimed that she thought
she was too young to commit herself.

Their period of engagement would come to be twenty months, much too long
from Sophus’ point of view. They met several times, both in Riser, in Christiania and
athis home in Moss, but most of this period was marked by an avid correspondence
between the two. Of this correspondence, the majority of the letters that have
survived were his letters to her - almost ninety - he, for his part, seems to have
kept none of hers from this period.

He formulated the letter that contained his proposal, and to which he received
his response on Christmas Eve, as follows:

Miss Anna Birch!
Since the first Time I made Your Acquaintance, it has been my greatest Wish to win Your
Love.

I am well aware of the Fact that I lack many Qualities, thatYou must hold dear; but when
now, in spite of everything, I dare ask You to become my Wife some Day, the reason thus is
I am sincerely convinced You shall never meet any other Man who will be as fond of You as
Iam.

I cannot offer You an outwardly brilliant Station in Life; but Fortune is smiling on me
in a peculiar Manner in my Work, and I can place my Hope on a creditable Future.

Should my Letter reach You as somewhat unexpected; should You consider it impossible
to fulfil my Desire, then I implore You to wait to speak to me before You formulate a final
Conclusion.

It is my Thought to make my Route via Riser on my Christmas Journey to Tvedestrand.
On Christmas Eve between 3 and 4 in the Afternoon I will seek a Discussion with You to
have my Fate decided.

Sophus Lie

After receiving Anna’s assent in Risgr, he went on to Tvedestrand to celebrate
Christmas. At this time he wrote letters to Mayer in Leipzig, and here he described
for the very first time what later would come to be called Lie Algebra. Lie gave
an answer to what occurred to certain rotations — which he earlier had described
with his groups, and which later would be called Lie Groups ~ that examined what
happens when such rotations occur consecutively, or in different orders.

After celebrating Christmas in Tvedestrand, Sophus was back in Riser for New
Year’s Eve. He most likely walked the approximately thirty-to-forty-five kilometres
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each way; in any case, he walked away from Risgr on New Year’s Eve, even though
Anna’s father had advised him to hire a carriage and coachman. Some days later
in a letter written from Tvedestrand he commented upon this first stay at her
parents’ house: “My own dear Anna! I cannot comprehend, how it happens, that
I who certainly have never been a timid Man, have, in the last few Days, turned
into a poor Wretch. Yet, despite the Fact that I have no known Reason to embarrass
myself before Your Parents, though I seem to have done so, when I decided to walk
on New Year’s Eve, that [ forgot to remind You about Your old Photograph.” Sophus
had gotten a new picture of Anna, but he also wanted very much to have the old one
back, because, “I had thus had so many good times gazing at it in the course of a
Year” However both photographs gave “an extraordinarily incomplete Idea” of her
“sweet Face”. Photography, as an artistic craft, was coming into its own precisely at
this time.

Already with these first visits - on Christmas Eve and New Year’s Eve - there
was discussion about how the engagement could be kept secret. The advice of
Anna’s father that Sophus not walk, but rather drive from Riser in a carriage, was
certainly an attempt to hide him from the townspeople. He explained himself to
Anna, saying, “When I left Risgr on New Year’s Eve, I somehow thought that I would
not meet anyone I knew. In any case, You can rest assured that my tour on Foot
to Risgr did not surprise Anyone, since People know I find Pleasure in eccentric
Tours. Tt would have been a lot more conspicuous had I followed Your Father’s
Advice and driven”

Other than reporting on the celebration of New Year’s at Tvedestrand, Sophus
mentioned the abominable weather, but had amused himself indoors as well as
he could with his sister, brother-in-law, and children: “They have invited us to
Tvedestrand for Easter. | know that You would enjoy it here; for I do not know
more amiable People than my Brother-in-law Vogt and my Sister, and the Children
are also good, all of Them.” After a number of earlier sojourns at Tvedestrand he
had many other friends in that town as well, and in particular he mentioned to
Anna his stay in the summer of 1866, when "for a Period of 6 Weeks” he was “the
Source of Amusement for all the Youth in Tvedestrand": “Everyday we had Outings
to sail, to row, as well as ashore.” Now, together with one hundred others, he was
invited to a New Year’s dinner “and afterwards a Ball” at the home of Tvedestrand’s
man of stature, Fritz Smith. Sophus hoped that Anna would enjoy herself at the ball
in Riser on New Year’s Day, and that she also had “many other Pleasures during
these Days”. Regarding his own relationship to such social activity, he declared:

When I was a young Student, I did not know which I valued most, Foot tours in the Mountains
or Balls in the winter at Moss. In recent years I cannot deny that my joy of Balls has, in my
Eyes, faded somewhat; but the Matter will present itself differently now that I have such a
charming Sweetheart, who, even on the long Term, shall now have the Desire to dance.

Otherwise there were three points about which Sophus was concerned. He was
eager that they should exchange rings, he wanted to discuss how their correspon-
dence should be kept secret, and he wanted to meet her again on the way back to
Christiania.
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With regard to the rings, he wrote that it would be “inexcusable to go to any
of the Goldsmiths here in the Small Towns where there are certainly Pockets of
Gossip,” and he asked if it would not be better if he got rings when he arrived
in Christiania. He would then consult with Mrs. Motzfeldt, and could insure that
in this matter Anna need have no fear about “the Conservation of our Secret”.
In addition to his sister and brother-in-law in Tvedestrand, and Mrs. Motzfeldt
and her daughter Ida in Christiania, those who knew of the betrothal were only his
father and sister Laura in Moss. As for their future correspondence, he thought that
she could alternatively send her letters “under separate cover” to Mrs. Motzfeldt,
and to his sister Laura in Moss, who would send the letters on to him. And so that
the postal authorities in Riser should not get the least inkling that it was she who
had written these letters, he could give her a stack of envelopes on which Brother-
in-law Vogt had written Sister Laura’s name and address. For his part, he could
alternatively have Mrs. Motzfeldt, Ernst and Ida write on the envelopes, alternating
between those addressed to her, her mother, and her father. And he wrote:

Right away from the Beginning, let us write to one another often. Indeed You still know so
little of me, and Letters are the only Way to increase Familiarity, that for the time being will
allow us to reveal ourselves. As for myself, I quite believe that I have long since come to know
You thoroughly. Your pure charming Soul opened itself to me from the first Moment.

Sophus had planned to journey back to Christiania by the steamship that followed
a coastal route from Kristiansand, on Norway’s main southwestern peninsula, to
Christiania, and which passed Risgr on Tuesday, January 7 about three o’clock.
He very much wanted to arrive in Risgr on foot the day before, and about four
o’clock on Monday afternoon he would love to pay her a visit “that should not last
long”, and if she were to be going out to a ball or a party that evening, then he
would pay his visit on Tuesday morning: “Remember, Dear Anna, that much Time
shall come to pass before we see one another again. We ought not to pursue our
Caution too far.”

Sophus closed his letter to Anna, writing that indeed he did not dare “touch the
Word Marriage” this time, but when they met again at Easter, “we shall get to build
our Plans for the Future.”

But things were not to go exactly as Sophus had hoped and planned. Anna must
have responded very promptly to his letter and explained that in order to keep their
betrothal secret it was not advisable that he return yet once again. Already in Riser
there were those who had noticed his New Year’s Eve visit. Sophus did not take this
news with equanimity. He told his sister and brother-in-law in Tvedestrand that he
would walk to Arendal and board the steamer there. He also sent his baggage to
Arendal. But on Sunday morning, January 5%, he took the highway in completely
the opposite direction. With his normal forced march speed he calculated that he
could reach Horten before the steamer did, and board it there for the journey
across the fjord to Moss.

He actually did reach Horten before the steamship, and while he waited, that
Wednesday morning, he began a letter:
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Dearest Anna!

You are Right that when our Betrothal is secret, we must arrange things in such a Manner
that the Manner itself does not become public. To say the least, Your Letter was doubly dear
to me as the first, even though it dealt me a bitter Disappointment and grieved me greatly,
Anna my dear, something which certainly will not surprise You. Indeed, I have counted the
Days, the Hours until once again I am able to look into Your fine clear Eyes.

About his journey along the highway, he had this to recount:

I have used my Legs in a decent manner during these Days; yet the Weather was so good
and in the Evenings I had the most lovely Moonlight. People think that I have very strange
Tastes; but this strengthens the Muscles and Nerves, and besides, I find myself with such
good feelings, as I roam the Countryside as a Hobo. By habit, I am always deep in my own
Thoughts, and building Castles in the Air for the Future: and You quite understand who it
is that plays the Main Role . . .

The only Change from Routine occurred when, in the Neighbourhood of Brevik and
late in the Evening, I encountered a Man who was dead-drunk, sleeping in the Snow, at a
Temperature of a Couple of Degrees of Frost, in the Middle of the Woods. When I surmised
that he had all the Signs of freezing to Death, I hauled him along a quarter Mile (and him
weighing almost a ton). Further on, I was almost assaulted by a Swede in the Vicinity of
Tensberg, but if it had come to serious Fisticuffs, I am afraid it would have been the Swede
who would have come off worse.

The steamship reached Horten and Sophus took it over to Moss, visited his father,
and his sister, Laura,and “Upon my Arrival here, I found a Couple of Letters waiting
from Abroad.I have such good Fortune with my Work.I told You that shortly before
Christmas I had been chosen corresponding Member of the Academy of Sciences
of Géttingen, which for a long Time has been a Centre of Mathematics. It was a
great Honour, especially since it came to me so very much more unexpectedly,
since Professor Clebsch in Géttingen, to whom I am grateful for so much, died a
Couple of Months ago.”

The two letters from abroad were from Klein and Darboux. During the Christmas
holidays, Klein had been in Géttingen and worked on the biography of Clebsch
and the Nachlass, the papers Clebsch had left behind. He wished his friend luck in
his work with the partial differential equations, and offered all the editorial help
Lie might want or need. Darboux too had only good things to say about Lie’s works,
which he still had not found time to study with the thoroughness they deserved.
Otherwise, he corrected a small mistake in a differential equation he himself had
earlier mentioned, and reminded Lie that there was great interest in France to have
published a new edition of the works of Abel, Lie’s “famous compatriot”. The first
edition of Abel’s works had been edited by B.M.Holmboe and came out in 1839,
but indeed, it had not been complete, and moreover, had been sold out. Therefore
Lie, together with Ludvig Sylow had been asked to oversee a new edition. Darboux,
writing from Paris, reported that Gergonne’s Annals had located a paper by Abel
which was not in the first edition of the collected works. Chasles too had made Lie
aware of some of the works that were not included in Holmboe’s old Abel edition
- and Weierstrass in Berlin sent a letter with his comments on the forthcoming
edition. Lie now reported further to Sylow on these matters and about all those
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Lie’s portrait in oil, by Erik Werenskiold in 1902, said to be based on an earlier drawing.
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who looked forward to a new and complete edition of the works of Abel: “We can
be particularly satisfied, it seems to me, from my Point of View, it would have been
correct to have had Something said about Abel’s Position in Science.”

Eight years of much contact and many letters would pass before Lie and Sylow
reached the end of this task, and at that point, in a letter to Sylow (Dec. 20, 1881)
Lie claimed that the idea for the project had come from Clebsch; it was “Clebsch’s
Approach to me that occasioned the Publication.”

Now, in January 1873, Lie told Sylow that he was “right in the middle of part-
ial Differential Equations”, something that Mayer too was preoccupied by, and
according to Lie, for the time being, they were both working “keenly”, and it
was “advancing surprisingly well”: “I have in any case taught Mayer to respect the
Manner of Thinking that, by great Error, is called modern Geometry.” As for his own
position, Lie pointed out that he himself was working in a“Segment of Mathematics
that in any case belongs among the most important”, even though he was “inclined
to consider Invariant Theory in an expanded Sense, as the Basic Character and
Nucleus of Mathematics”. Lie also explained to Sylow that Darboux, according to
Klein, used certain of Lie’s things “in an incorrect Manner”, and that therefore
Klein should now have “found the right way to take Darboux”. Lie commented:
“I hope that this does not disturb my Relationship with Darboux, which I value
exceedingly” But nonetheless, Lie had his reservations about Darboux “who, like
most Frenchmen, is not particularly honorable in terms of Science, even though
he remains both a charming and honest Man.”

Sophus wrote to Anna that he would later tell her more about his foreign
friends: “There are not exactly so many with whom I exchange Letters out there;
but the Correspondence with each one is that much livelier. Besides, my Friends
have complained bitterly that since my last Journey Abroad I have become remiss
in my Letter-Writing. You certainly know who bears the Blame.” When he was back
in Christiania he would write her a long letter. Although, in his own words, he
was “wretched at using the Pen”, he wanted the correspondence to give her “a full-
blown, and as far as possible, a2 complete Knowledge of my Personality.” Therefore
he wanted to tell her in his next letters about what he had experienced, and added:

At any rate, my Life has been poor in external Incidents for long Periods; but my internal
Life has been mighty; frequently my Plans, my Expectations, have been bitterly let down;
frequently they have remained overcast for long Periods.

Sophus was eager to take in hand Anna’s reading matter, and he asked her if there
were “any Reading Materials” in particular that she valued. “You must not believe
that I intend to make some Blue-stocking out of You. But as your Mind is rich and
gifted I see that You, in later Years, might regret it if You have not utilised well this
Time now.” He asked if she had done “great Readings in the Works of the Natural
Sciences”, and said that, for example, he could get out from the University Library
the two popular books by the French author, Professor Louis Figuier - The World
Before the Flood and The World After the Flood. But he remembered that Mrs.
Motzfeldt had told him that Anna read not too little, but too much, and he added,
“But of course You must certainly look after Your Health. Nothing would distress
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me more, when next time we meet, to find that You have lost any of the rosy Glow
in Your Cheeks, or Your youthful Vigour in general.” Because he himself had always
had strong good health - “My Health has always been as firm as the Mountains”
- earlier he had had nothing but contempt for health rules, but recently however
he had “tried to live rationally, with Strolls in the Qutdoors, etc. Nonetheless the
best Advice: seek Happiness and Satisfaction in being outside: go on Boat Tours in
Summer, into the Mountains, and in Winter, diligent Use of the Skates. A propos
the Skates. Shall I send You some good Skates?” In any case, did she not know the
Horn family in Riser so well that she could tell them about their engagement, so
that alternatively he could send letters to her there? And for his part in Christiania,
he could tell one of his good friends, so that she could occasionally send her letters
there: “If T take care to provide You Envelopes with the address written in the Hand
of a Stranger, so that there would be no Danger, no matter how closely Your Riser
Friends spy on Your Affairs and Your Correspondence.”

With regard to the “Risgr Populace” who bothered her - and in particular
a student by the name of Opsahl was mentioned - Lie commented, “I can well
understand that Riser’s young Gentlemen with their Argus Eyes will defend Risgr’s
best Pearl,” and he concluded:

I hope that You can tell me that You have enjoyed Yourself over Christmas, and that You have
not been bothered terribly much by Your Friends with their Banter over

Your
Sophus Lie

But Sophus Lie had no sooner arrived back in Christiania than he “Head over
Heels” had to return to Moss. His father, Vicar Lie, died suddenly on January 18th,
at the age of seventy. Two days later, Sophus wrote:

Dearest Anna!

Sadness and Joy mix in this Life. I did not have any inkling that today it would be my Lot to
inform You that suddenly my dear Father, following two pain-free Days of Illness, calmly and
peacefully departed into Death, Saturday, the 18 of January, at 5% o’clock in the Afternoon.

Like Most of my Relatives, my Father was always a more than commonly powerful Man.
His physical Strength maintained itself to the End. As Laura said, even during the last 10-15
Years only once was he absent from his Clerical Duties due to Illness. His mental Abilities
had not maintained themselves quite as perfectly, but the Changes were so slow and so little
that he himself had no Idea thereof.

Sophus and his two sisters in Moss had only through “a Couple of small very
innocent Traits” noticed their “Father’s Failing with Age”. Half a year earlier, that
is, their father had decided to exchange his old wig, which he had worn for over
twenty years, for an elegant new one, which decidedly “better suited the Head of a
Youth than that of an Old Man.” However this would not have been so bad if, at the
same time, he had not hit upon the idea that when his hair had become so youthful,
his beard should follow suit. Whereupon he had dyed the “white Beard that he had
worn with Honour for so many Years.” Otherwise the only symptom of his father’s
illness had been his loss of appetite, and an increasing drowsiness had caused him
to take to his bed for a couple of days, and Sophus remarked, “His Death came
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so imperceptibly, and in all Ways was as easy and good as Anyone could desire.”
Despite his sorrow he was happy that his old father “had departed so lightly and
so well from Life, which in the Future would most certainly have caused Him more
Disappointment and Sorrow than Happiness.”

Sophus well knew his father’s difficulties in his final years. Indeed, right from
the pietistic awakening and the appearance of lay preachers into the 1850s, Vicar
Lie had at times been attacked for standing for a liberal Christian outlook. From
the pulpit he had warned against easy and superficial religiosity, and pointed out
that Christianity in its rather romantic form easily led to pride and censoriousness.
But popular, personally-professed Christianity more and more became a part of
the country’s state church religion, something that to no small part was due to
Gisle Johnson, the professor of theology, who had often performed together with
lay preachers, and zealously treated them as his peers. The low-church trends were
spreading. And despite his hard-up position, Vicar Lie at the age of seventy, had
decided either to resign or hire a young chaplain, whom he himself would pay
- a solution that in other respects was quite common. And since he had felt in
good health, he decided on the latter course. It was common knowledge among the
congregation - Vicar Lie would celebrate his seventieth birthday in March that year
- and some were afraid that he would now hire a chaplain who was too liberal in
his basic theological views. Precisely the week before he died, he had been visited
by three men who purportedly were said to have doubts about the priest’s spiritual
activity. And when Vicar Lie died only a few days later, rumours began to circulate
that he had been deeply offended by the unseemly visit — that the three men were
said to have come with orders and almost threats if Lie did not follow their advice
- and that this was probably the cause of his demise. On the day that Vicar Lie died,
the newspaper Moss Tilskuer had come out with an article in which the three men
who had sought out Lie, were mentioned by name and strongly criticised - one of
the three even taught at the secondary school and ought therefore to be let go for
opposing his superior.

On January 22", the Moss Tilskuer published an obituary, entitled “Our Parish
Vicar”. After a short sketch of Vicar Lie’s vita, it reported: “Consequently, for close
to 22 Years the deceased, an Elderly Man of Honour, lived and worked in this
Parish. He was surely not known as one of the most gifted of Clerics, as no one
would be more willing to admit than he, but he possessed Divine Confidence, with
which he carried out his tasks, imbuing them with Justice - fulfilling his Calling
with Integrity, Faith and Good Will.” More than “any spiritual discourse”, during his
whole life, he had been that sort of priest who was mild, peaceable and affectionate.
He always cheerfully presented the Gospel to his congregation - and in his conduct
he was calm, honest, humble and human toward all - “Therefore the Memory of
Pastor Lie, the beloved Father to his Family, conscientious Public Servant, as a Man
of Honour and a Christian who deserved universal Respect and Goodwill . .. will
be blessed and cherished for a long time in the Parish of Moss.”

The funeral and interment took place two days later. Sophus had sent letters
and announcements to relatives and acquaintances, and was otherwise occupied
with all the practical details surrounding the funeral. Moss Tilskuer reported a
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large funeral cortege - “more numerous than has ever been seen here in the City
for any Officials or Elders” with the the city council, the labour council and all
three deans taking the lead. According to the account of the funeral, the eldest
dean, Dean Emeritus Gude, addressed the mourners and dwelt upon the deceased
as a family man and father, and wished him “Farewell from those nearest”. A male
choir then began the first notes of a seven stanza song written especially for the
occasion. A coffin, beautifully decorated - according to Sophus’ letter to Anna -
“with the between 200 and 300 lovely Wreaths” was borne into the nave of the
church, conducted in by a choir composed of 5o to 60 girls from the previous
year’s confirmation class. There was singing, Dean Bassge spoke, and then there
was more singing again. Then the casket was carried out. The city’s leading men
and political representatives took turns with members of the labour organization
and city council in bearing the casket to the churchyard. Presiding at the graveside
was the third dean, Dean Hartmann, who for many years had been a teacher at the
city’s secondary school and now held the position of vicar in the town of Horten,
across Oslofjord. The city’s shops remained closed for the duration of the funeral
proceedings. The newspaper would publish the seven-stanzas of the song sung
during the service.

Five days later, the Moss Tilskuer printed a reply from the three men who
had been blamed for exercising undue pressure on Vicar Lie in relation to the
forthcoming fulfilment of the chaplain position. The three could assure the readers
that the discussion had taken place in the greatest amiability, that Pastor Lie had
been in agreement with their expressed wish that it be the cabinet minister in
the Department of Church Affairs who ought to “face up to the choice between
applicants” - and indeed, it had been Vicar Lie in the end who had said that
the discussion had been both pleasant and desirable, and he would be extremely
pleased if the congregation consulted him more often “when it is done in such
a friendly manner”. Under this article there was a clarification from the district
doctor, who had been treating Vicar Lie, and who said that neither Lie himself,
nor those nearest to him, had in any way put forward anything to suggest that the
meeting between the three men and the pastor had contained anything untoward
that had served as “the Antechamber™ to Lie’s fatal illness. Sophus expressed the
same view in a letter to Anna, but he added, “Another Thing is that Father, like
most, and particularly, the elderly Priests, had in recent Years been badgered by
Pietists, who did not find the Work he carried out to be satisfactory.”

A stone was erected over Vicar Lie’s grave with the following inscription:

Peace glistened from your Eye,
Faith in Christ from your every Act.
Thus the Palm must bend and sigh
Over Life, so tenuously tracked.

Sophus stayed in Moss for a week - as he himself described it, “overburdened with
Matters in Relation to Father’s Death and Funeral”. He wrote three letters to his
brother John Herman in Bergen, and received a reply that the brother was quite the
most interested in the bed linen and silverware, as well as the cash from disposing
of the dwelling - nobody would be interested in the furniture, the brother felt -
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and he otherwise was of the opinion that if possible the household effects should
not be sold, but rather, be divided up.

During these hectic days in Moss Sophus received three letters from Anna. He
answered these letters and thanked her for permission to write her so often: “You
can well believe that I shall utilise the Permission”, and he urged her in future
to call him Sophus. He got to hear that she was suffering from a strong bout of
influenza, and he swiftly presented two pieces of advice: “The first is that one ought
not to pass up any Day of Sunshine without taking a good long Walk; the second
being that one restrict oneself to the Rule that one guards against sudden Chills.”

Otherwise, they busied themselves with the task of obtaining rings and they
discussed the time at which it would be appropriate to make public the knowledge
of their engagement. He had received from her “The Measurement for the Ring”,
but he replied that his sister Thea had made known that it was extremely difficult
to take a precise measurement: “I am therefore thinking about finding a better
Method. I have exactly at this Moment an Idea” And in the next letter: “I have
strained my Abilities to find a passable Means by which to take the Measurement.
In partial reply I am sending You a little Stick of Wood, on which there is a black
line on each of the two Ends marking the Location that has the same Thickness
as my right Ring Finger at its Thickest. In addition, there follows a small steel
Thread-Ring, whose Precision is presumably the correct Size.”

Both Sophus and Anna, from their respective circles,had gotten reactions to the
secrecy of their betrothal. Most seemed to think that such scrupulous principles
were an absurdity, most particularly because under such circumstances another
man could come to propose to the secretly betrothed, and so receive an embarass-
ing refusal - without knowing the real reason. It seems that Sophus’ view was
that at Easter, at the beginning of April, they should assemble their families at
Tvedestrand, and there make public the engagement. He wrote that his whole fam-
ily were overjoyed with the relationship: “They began to fear that I was becoming
an old Bachelor Fuddy-Duddy” - and also his deceased father had “talked with
such Happiness, in his last Days, about our Betrothal”. Anna for her part had made
it known that she felt it would be “ghastly” if the engagement were to be made
public, but Sophus himself was convinced that her “Apprehension about this Thing
will change little by little”. He wrote that for him it would be “painful in the highest
Degree” if they did not meet at Easter, but, he added, “All the same, [ speak with
full serious Intent, when I say that on this Point, You should not take any undue
Consideration of my Desires.”

Otherwise, in Christiania, Sophus’ relationship to Mrs. Motzfeldt, his hostess and
confidant, and Anna’s aunt, became problematic. Without doubt Mrs., Motzfeldt
took a great interest in their engagement, and she had also explained that Anna’s
father was the one “of her Brothers of whom she was most fond”, but her hu-
mour had been bad and unstable all winter long - and Sophus wrote: “I do not
rightly understand Mrs. Motzfeldt . .. When before Christmas my spirits too were
extremely irritable, for Reasons You well know, the fact could not be avoided that
we had some small Battles.” After Christmas, and after she had come to know of
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the engagement there had also been a couple of such conflicts. But since Sophus
had made “exceedingly respectable Endeavours to make her happy,” he absolved
himself of all guilt — he had kept away from Mrs. Motzfeldt and although he was
grateful for all that she had done, he urged Anna not to misunderstand now when
he nonetheless gave her “a little Warning”:

Mrs. Motzfeldt has this Weakness, that she seeks to penetrate all human Confidences, and
that afterwards she misuses this Trust, such that one must watch her. Perhaps You think
these are strong Words. But You have to believe that she has told me of many Betrothals that
she has intrigued either to bring about, or to frustrate. About giving the Boot to unsuccessful
Suitors, etc.

Sophus felt that Mrs. Motzfeldt would also prevent the relationship between himself
and Anna, and explained that when he came back to Christiania after the Christmas
holidays, he had been outraged and indignant about the way she had received him:
“Right away she would scarcely congratulate me, and she said that it had been Your
Duty to report the Engagement to her, and so on.” The conversation had continued
“with Tears and meaningless Outbursts”. Mrs. Motzfeldt had spoken about the
great age difference between Sophus and Anna - even though she herself had been
fifteen years younger than her husband - and she had held up in front of Sophus
all his “bad Habits”, and came out with “a Multitude of imprudent Observations.”
In his own words, he had kept himself “amazingly calm”, but confided to Anna:
“That I have not been able to drive away the Bitterness I feel inside, ought to be
forgivable.” At the same time he was trying to put everything back into its old
order again, but this “has its Difficulties and I still make blunders from time to
time.” Sophus was receptive to the fact that Mrs. Motzfeldt perhaps in some ways
meant well, but she had “the Weakness of not being able to allow a Thing calmly
to go its own Way” - and in any case she had no right to behave as she did. He
wrote to Anna: “I know that You are in agreement with me, that no one ought to
stand between two who are betrothed”, and if there was anything that disturbed
her about this, she should consult him, “and in any case never Mrs. Motzfeldt”, her
aunt. Both now and later it seems that Sophus was blind to the possibility that Mrs.
Motzfeldt would have been very interested to have her own daughter, Ida, joined
with Sophus, who of course was a professor with brilliant prospects.

Anna - christened Anna Sophie - Birch, was on both her father’s and mother’s
sides connected to distinguished relatives. Her father, Gottfried Jorgen Stenersen
Birch, studied law. He was Mrs. Motzfeldt’s older brother by two years. Their eldest
brother, who had been named after their paternal grandfather, was the nation-
ally known Christian Birch-Reichenwald who, during the period between 1858
and 1861, had been Norwegian government leader. But in subsequent years Birch-
Reichenwald became more and more of a tragic figure. His friendship and intimacy
with King Karl XV of Sweden-Norway had brought him to power, but efforts to
utilise this royal friendship to obtain political results had been a complete failure,
and he himself had been humiliated. By his faith in, and reliance upon royal power
he had managed to create a space for his own civil service, while at the same time
he had given the opposition the belief in the possibility of a change of political
system. Birch-Reichenwald was consequently left standing as a sort of organiser of
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a fundamental change of system that would come into being, but presumably with-
out consciously having desired this, and in any case, without the political camps
having any confidence in him. Birch-Reichenwald became a bitter man, and left
public life, becoming a magistrate just outside the capital, in the County of Aker in
1869, all the while his manic-depressive features became increasingly obvious.

His brother, Anna’s father, also suffered from this illness. Already four years
before Sophus Lie became engaged to Anna, her father, due to mental illness, had
been pensioned off from his position as senior customs officer at Riser. Three
years earlier, in 1866, he had arrived in Riser from Vadse in northern Norway
where he had been customs paymaster for six years. Before that, he had worked in
Christiania in various office positions within the ministry and the military. It had
been during this time that he had married Marie Elisabeth Simonsen, and in 1854
their daughter Anna was born. But three years later Anna’s mother died, at the age
of only twenty-nine. Anna’s father then married Ellen Marie Johansen, who seems
previously to have been his housekeeper, and who consequently became Anna’s
step-mother, and whom Anna herself always referred to simply as “my Mother”.

Anna’s actual mother, Marie Elisabeth Simonsen, born in 1827, was the daughter
of the bailiff, Daniel Barth Simonsen, who in turn was the son of shipowner and
trader, Niels Henrik Saxild Simonsen of Riser, who was also the maternal grandfa-
ther of Niels Henrik Abel. Thus it was that Anna’s maternal grandfather was Niels
Henrik Abel’s uncle - his mother’s brother.

Already during Sophus Lie’s first meeting with Anna’s family in Riser there
was talk about certain records in the city that pertained to Abel’s genealogical
connections. Sophus wanted very much to see these papers, and a few days after
the funeral in Moss he wrote to Anna:

You yourself have no Conception about what an odd Coincidence, it seems to me, is the Fact
that my Fiancée is a close Relative of Abel, my great, though unattainable, Ideal.

And there were other close relations between the families of the two who were
secretly engaged: Christian Birch-Reichenwald had married his cousin, Jacobine
Ida Sophie Motzfeldt, who again was a cousin of Ernst Motzfeldt. And as well, for
one reason or another, the Birch-Reichenwalds and the Lie family had frequent
relations: at certain periods Mrs. Birch-Reichenwald took care of Sophus’ sisters,
and Birch-Reichenwald had attended Father Lie’s funeral.

Due to the death of Sophus’ father, most now felt that it would be best to wait
until Easter before making public the engagement of Sophus and Anna. But Birch-
Reichenwald and his wife however felt that it would be sufficient to wait one month
after the funeral: “He [Birch-Reichenwald] in particular recalled frightful Exam-
ples, in which secret Betrothals had brought about Misfortune; t