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the heights of European mathematics—a Horatio Algebra story
if ever there was one.”
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Foreword

“Nothing has been done if something remains to be done,” Carl
Friedrich Gauss, one of the greatest scientists of all times, used to
say. Which of course means that a problem (at least 2 mathemat-
ical problem) has to be finally and comprehensively solved, else
it is considered unsolved. Born the son of a workman, Gebhard
Gauss, and his wife Dorothea (née Benze) in Brunswick in 1777,
Carl Friedrich’s talents became evident at an early age. In 1791
he was granted a sponsorship by the Duke of Brunswick, Carl
Wilhelm Ferdinand. This enabled Gauss to buy monographs, to
attend the high school at Brunswick, and to study mathematics
and astronomy “abroad,” namely at Géttingen University in the
state of Hanover, from 1795-1798. Thereafter Gauss returned
to Brunswick and got his doctoral degree in mathematics at the
then Brunswick State University in Helmstedt. His Disquisitiones
Arithmeticae, which was published in 1801, made Gauss famous,
in particular among the elite of mathematicians. But an even
bigger breakthrough came when Gauss was able to mathemati-
cally rediscover the first minor planet, Ceres, which had vanished
from sight after a brief period of observation, in 1801. This made
Gauss famous worldwide overnight.

Xi
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In 1807 Gauss became professor of astronomy at Géttingen
and director of Gottingen University Observatory. The latter
had already gained international reputation through the work of
Tobias Mayer (1723-1762), a genius whom Gauss constantly re-
ferred to as “immortalis Mayer.” Thus, Gauss did not become
a professional mathematician but—Ilargely in accordance with
his intentions—a professional astronomer. He spent the rest of
his life, until his death in 1855, in that position at Gottingen
and—Iike most astronomers of the time—was not only working
but also living in his observatory. As was customary within the
philosophical faculty, Gauss also worked and lectured in other
fields, in particular mathematics, land surveying, geodesy, and
physics, and made highly important contributions to each of
these fields. Together with his much younger colleague, Wilhelm
Weber (1804-1891), Gauss invented and operated the first elec-
tromagnetic telegraph of the world. He measured and computed
the earth’s magnetic field in great detail and developed new math-
ematical methods (including, for instance, what is now known as
the Fast Fourier Transform, the Universal Transverse Mercator
coordinates, and so on). Also, he taught a fairly large number
of astronomers who later became famous, among them Heinrich
Christian Schumacher (1780-1850), founder of the Astronom-
ische Nachrichten, and Benjamin Apthorp Gould (1824-1896),
founder of the Astronomical Journal (both journals still exist).

One bright sunny day in June 2004 I was lucky to meet Mar-
garet Tent at Gottingen, who, together with her husband, was
on an extended research trip “on the heels of Gauss.” She told
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me about her pupils at Altamont School in Birmingham, Ala-
bama, and her plans to write a novel about Gauss that might
be comprehensible also for children, conveying the joy of math-
ematics to them. I was electrified, because a few weeks earlier,
during the preparations for the “Gauss Year” 2005 at Gottingen,
we had been looking desperately for a novel about Gauss, but
there was none. Oddly enough, as became particularly evident
during the “Einstein Year” 2005, there are hundreds of biogra-
phies and monographs about Albert Einstein, but not more than
a few about Gauss, most of them outdated. The most impor-
tant among those, published in English, is G. Waldo Dunning-
ton’s Gauss: Titan of Science, which first appeared in New York in
1955 and was reprinted (augmented but otherwise unchanged)
in Washington in 2004. This may have to do with the fact
that mathematics and physics are difhicult to understand: Almost
no one really understands Einstein’s theories, but—in contrast
to Gauss—Einstein was living at a time where radio interviews,
news reels, etc. conveyed his opinions. Also, Einstein publicly
mingled in politics, which Gauss tried to avoid. Like Einstein,
Gauss was a very honest character who almost never put his own
interest in the forefront and who almost always lent support to
friends and colleagues in trouble. But he kept loyal to his govern-
ment (which had fostered him and his career) even when his per-
sonal fate was affected, as in the case of the “Géttingen Seven,”
who had protested against the King and lost their jobs (among
them Weber and Ewald, Gauss’ son-in-law).

When Margaret sent me a draft of her book, I was again elec-
trified; I had never seen such a sympathetic understanding and
detailed description of what presumably went on in Gauss’s head:
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fascination with nature, simple but straightforward explanations
of mathematical relations and theorems, insights into the behav-
ior of numbers, the motion of planets, and so on—that is, the joy
and fun of mathematics, its application to real things, and one’s
ability to understand it. As Gauss once said, nature and its phe-
nomena must be describable by mathematics, otherwise we won’t
be able to understand them. Though this book is a novel and
does not pretend to be anything else, it—at least fictitiously—
comes very close to a true autobiography, which Gauss himself
never had an opportunity to write.

Axel Wittmann
Gauss Society Gottingen



Preface

One morning in 1992, shortly after I started teaching at the
Altamont School in Birmingham, Alabama, I found a message
scrawled on my chalkboard. “Mathematics is the queen of sci-
ence, and number theory is the queen of mathematics.” David
Goldenberg and Bobo Blankson, two seventh grade boys, ex-
plained that they had found it in a book in our school library:
Eric Temple Bell's Men of Mathematics. When I went to the li-
brary to look, I discovered a wonderful narrative on the history
of mathematics. I was hooked.

In many ways this biography is an outgrowth of my inter-
action with students. They wanted to know more, so I needed
to learn more. Since it was Carl Friedrich Gauss who made the
statement about number theory, it is only natural that Gauss be-
came the subject of this biographical account.

This narrative of Gauss’ life is based on the stories Gauss told
about himself and letters and descriptions that have come down
to us. The vignettes and conversations are based as closely as
possible on reports of what actually happened. The stories of
three-year-old Gauss correcting his father’s arithmetic and later
falling into the canal and of ten-year-old Gauss figuring the sum

Xv
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of the first 100 counting numbers in school are all classics that
have been told about Gauss many times over the years.

I hope that this story of the most mathematical child who
ever lived and who then grew up to be recognized throughout
Europe as the Prince of Mathematics will inspire readers to ex-
plore the world of mathematics. If it accomplishes that, I will be

happy.
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Counting

Carl Friedrich Gauss’ father, a stonemason, was paying his work-
men at the end of the day: “Let’s see, Herr [Mr.] Braun, that’s
34 pennies plus 29 pennies plus 19 pennies and ... um ... that
makes a total of 76 pennies.”

Young Carl, watching and listening from the front step, said
clearly, “No, Father, that isn’t right. It should be 82 pennies.”

Gebhard Gauss, Cartl’s father, whipped around and glared at
the child. “What are you doing out here?” he snarled. “Get back
into that house, now! Move, child!”

Returning to one of the workmen, he tried to control himself:
“Herr Braun, let me add that again: 34 + 29: that would be the
same as 34 + 30 — 1 and that would be 64 — 1 which is 63. Then
I need to add 19, so I say 63 +20 — 1 and that is 83 — 1 and that
is 82. God in heaven! The child is right! Curses! Herr Braun,
here is your money—82 pennies.”

His voice was still shaking as he turned to his second work-
man. “Herr Schmidt, your total is 27 pennies plus 32 pennies
plus 24 pennies and that makes a total of ... um, let me see...
yes, a total of 83 pennies. You'll be back tomorrow? Shortly after
dawn? Good.” And with that Gebhard went inside.
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“Well, that’s done, Dorothea,” Gauss’ father announced as he
strode into the kitchen. “Where’s my supper? I'm hungry!”

“Gebhard, what’s wrong? Was there a problem with the work-
men? You seem upset.”

“Nothing’s wrong,” Gebhard answered. “Dorothea, why on
earth did you teach the child to add? He’s only three years old!
He’s still a baby!”

“But Gebhard, you know I cant do figures. He asked me
some numbers, and I told him the ones I know. That’s all.”

“Then it’s that brother of yours, always hanging around the
house and doting on the child! Honestly, Dorothea. I wish youd
tell Friedrich to mind his own business!”

“Gebhard, Carl really seems awfully clever,” said Dorothea.
“I think he may have figured it out for himself.”

“No three-year-old child can teach himself to add. T know
this is your brother Friedrich’s doing. I know it! Where is my
supper, woman?”

“Here it is, Gebhard.” Turning to Carl, she said quietly,
“Come with me, Carl. We'll go outside.”

As Dorothea sat down on the front step where she could
watch Carl play, she thought about what Gebhard had said. She
remembered, some time ago—was it last spring>—when Carl had
surprised her. They were in the kitchen, and she had taken out
six small potatoes and put them on the table before peeling them
for soup. Carl had crawled up and grabbed two potatoes. “One
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Gauss’ birthplace, destroyed during World War I

potato, two potato. ... Mutter [mother], one potato, two potato,
then ...?2” asked Carl.

“What is it, child?” she had asked.

“One potato, two potato, then?”

“Oh, I know what you want,” Dorothea had said. “Three
potatoes.”

“Ya!” yelled Carl. “One potato, two potato, three potato!
Whee! Then?”
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“Four potato,” answered Dorothea slowly.

“One potato, two potato, three potato, four potato, then?”
asked Carl.

“Next comes five and then six,” said Dorothea, “and that’s all
the potatoes I know how to count.”

“One, two, three, four, five, six,” said Carl. “Six, five, four,
three, two, one.”

As Dorothea thought back to that scene in the kitchen, she
was sure of it. She hadn’t pushed Carl to learn to count. Carl had
asked questions, and she had answered.

Then she thought back to another day maybe a week later
when her brother had stopped by. Carl had been ready for him.

“Onkel Friedrich, what comes after six?” Carl had asked.
“Mutter doesn’t know.”

“Seven,” Friedrich had said.

“Then what, Onkel Friedrich?” Carl had asked.

Friedrich had told him some more numbers, and when he
stopped, Carl had asked, “Is that all?”

“No, but if I tell you once, you won't remember, so let’s use
the numbers I just told you,” said the Onkel.

Then Catl had recited the long list. He already knew more
numbers than his mother knew! “What comes next, Onkel Fried-
rich?” Carl had asked.

Friedrich had answered once again, and he must have told
Carl enough that he could make up more numbers all by himself.
He kept right on naming more and more of them.

“Onkel Friedrich,” Carl had asked, “is there anything after
one hundred?”
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“Yes, it goes on and on. It never stops,” Friedrich had said.
Then Friedrich had told him something more, and then Carl had
gone on once more by himself. In the end, Carl had started over
and counted from the beginning again, and Friedrich had agreed
that he had done it just right.

“I didn’t forget them,” Carl had said. “I told you I wouldn't
forget.”

“No, you don't seem to forget anything,” Friedrich had said.

E

Dorothea thought back to another afternoon. Once again,
she and Carl and her brother had been sitting together on the
front step.

“Onkel Friedrich,” Carl had asked, “can we write the num-
bers?”

“Oh, yes, Carl,” answered Friedrich. “Look.” And Friedrich
had picked up a stick and drawn a straight line and then a curvy
line in the dirt. “Here is one: 1; and here is two: 2.”

“Where is 32” Carl had asked impatiently.

“Here they all are,” Friedrich had said. It had looked as if
Friedrich was drawing the shapes in some kind of order. Then he
had read the list back to Carl. “1, 2, 3, 4, 5,6, 7, 8, 9.” Then
he had stopped and corrected himself: “No, Carl, I should have
started with this: 0,” and he had drawn a circle. “So now the list
is complete: 0, 1,2, 3,4,5,6,7,8,9.7

“What is the circle?” Carl had asked.

“It’s zero, the number for nothing,” Onke/ Friedrich had said.
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“Why do we need zero?” Carl had asked. “Why would you
talk about zero potatoes if you don’t have any? That’s silly!”
Dorothea had to agree with her son. Why would anyone need
a way to say nothing?

“Well, your mother might look in the pantry and see that she
has zero potatoes,” Friedrich had said.

“And that would mean she needed to go to the market,” Carl
had said. “T get it!”

Then Carl had wanted Friedrich to write more numbers, but
Friedrich had explained that he didnt need any more marks.
Those marks that he had already made in the dirt were all that
he would need. Apparently you can write the rest of the numbers
using just the squiggles and lines that Friedrich had drawn.

Dorothea was amazed as she thought back to that afternoon.
She hadn’t followed all that they said, but her brother and Carl
had been very excited. Gebhard said Friedrich was being pushy
with the child, but Friedrich had just answered Carl’s questions.
It was Carl who kept on pushing. Carl wanted to know—he
demanded to know. She couldn’t stop Carl’s curiosity, and she
didn’t think she wanted to even if she could.

Dorothea stopped her daydreaming and looked at Carl. She
had been sitting here on the step for quite some time, and he
had been busy. He had been running back and forth across the
street between the canal and the step where she sat. He had been
making a pile of pebbles beside her.

Now, what was he doing with the pebbles? He was putting
them in lines. There was one set of five, and another set of five,
and then another, and then another. “Muter, there are 20 peb-
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bles: 5, 10, 15, 20. I could also count them by fours. I could say
4, 8, 12, 16, 20. I wonder if I could count them by threes. Do
you think I could do that, Mutter?” asked Carl.

“Child, I don’t know,” Dorothea answered in confusion.

“Well, T guess I'll just have to try: 3, 6, 9, 12, 15, 18, and
then I have two left over. That’s interesting,” said Carl. “I didn’t
have any left over when I counted by five and four, but I have two
left over when I count by three. Muzter, do you suppose I'll have
any left over if I count by twos? Oh, no! Of course I won't. If I
can count by fours, I can certainly count by twos because four is
two twos. I wonder what would happen if T count by eights.”






Sums

The following week Dorothea was standing in line at the butch-
er’s shop when the women heard a commotion outside. When
they ran out to look, they saw a man striding toward them carry-
ing a small child.

No, it couldn’t be! It was her baby—Ilittle Carl—and he was
soaking wet!

“Frau Gauss, | found your child in the canal—he must have
fallen in. You weren’t home, so I figured youd be here and I
brought him to you at once. I think he is okay, but you’ll have to
judge for yourself,” the man said.

“Thank you so much, Herr Braun!” said Dorothea. “Carl,
are you all right?”

“Im not hurt, Muzter, but I'm cold. Can we please go home
now?” asked Carl.

“Of course we can. T'll come back later and get the meat,”
she answered as he snuggled against her shoulder as she carried
him home. “What were you doing in the canal, Carl?”

“I was experimenting. I found some leaves, and I dropped
them into the canal, and then I watched to see where they moved
the fastest. It was very interesting. The ones that I put on the

1"
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side moved slowly because they kept bumping against the wall.
The ones that I put farther out went faster. So I reached down
very carefully to push the ones that were near the wall farther out.
They moved faster then, and I saw that I needed to move them
all away from the wall. T guess I lost my balance. I'm sorry. 1
didn’t mean to fall in, but now I know that if I want something
to move along in the water, I need to put it out away from the
edge so it doesn’t bump against the wall,” said Carl. “T’ll never
make that mistake again.”

“It was not a good idea to play in the canal, Carl,” scolded
his mother gently. “I don’t want you to play there. I think it is
dangerous. Do you realize how lucky you are that Herr Braun
saw you?”

“Well, I yelled! He wouldn’t have seen me if I hadn’t yelled,”
said Carl.

“That may be, Carl. I'm glad you yelled, but I don’t want you
playing in the canal again,” she said.

“All right, Mutter,” said Carl. “T’ll stay away from the canal
unless you are there with me.”

“Now we need to put some dry clothes on you. Ach! Those
wet clothes smell bad!” she said.

“Mutter, why do we have a canal beside the street?” asked
Carl.

“I don’t know,” she admitted. “Well, yes, I do know. That’s
where I pour the dirty water after I wash the dishes or the clothes.
It takes the dirty water away.”

“So that’s why the water is smelly! What would we do if we
didn’t have the canal?” asked Carl.
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“I’m not sure,” Dorothea answered.

“I know! We'd have to dig one. We could use father’s big
shovel, but then we'd have to put stones on the bottom so it
would look pretty,” said Carl. “And after we finished, we would
be sure to put father’s shovel back in the shed so he wouldn't get
angry.”

“Yes, that’s true,” said Dorothea.

“I wonder where the water goes,” said Carl.

“Maybe it goes to the river,” suggested his mother.
“Tll ask Onkel Friedrich,” said Carl. “He’ll know.”

“Hello, Dorothea!” Friedrich Benze greeted his sister one af-
ternoon a few days later. Dorothea and Friedrich had always
been close, but while Dorothea had spent her childhood at home,
learning to sew and cook and clean, Friedrich had been sent to

school for a few years before being apprenticed to a weaver in
town.

It didn't take long for Friedrich to master the basics of weav-
ing so that he could set out on his own. As a clever young man,
Friedrich tinkered with the weaving process to see if he could
make some interesting patterns. Then one day he caught sight of
a lovely piece of damask in the market. “I wonder how they did
that?” he had asked himself, and he began to experiment with
raising some of the threads as he threw the shuttle to one side
and then raising other threads as he threw the shuttle back again.
He realized that if he wanted to make a pattern it would be more
efficient if he could use notched cards to move certain threads
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up and other threads down as the shuttle went back and forth
across the warp. It was a mathematical process, similar to the
punched cards used in computer programming 200 years later.
As he worked, he became more and more skillful, and the re-
sulting fabric was beautiful. It didn’t take long for him to earn a
reputation as a skilled artisan.

“I just finished a lovely piece of damask for a tablecloth for
the Duke,” Friedrich began, “and I thought I'd come visit with
you and Carl for a bit. Where is that bright little boy?”

“I think he’s in the garden,” said Dorothea. “Carl! Onkel
Friedrich is here!”

“I'm coming, Muster!” said Carl. “Onkel Friedrich! Onkel
Friedrich!” shouted Carl as he ran into his uncle’s arms.

“Friedrich, tell us about the tablecloth you've made for the
Duke,” said Dorothea.

“Who's the Duke?” asked Carl.

“The Duke is our prince,” explained Friedrich. “He is a very
important man. The damask I weave for him must be the very
best, and this piece that I have just made is lovely and very large.
It’s one-and-a-half yards wide and three-and-a-half yards long. I
have woven Duke Ferdinand’s coat of arms into the pattern along
with scenes from a lovely garden.”

The Duke’s family had been ruling the Duchy of Braun-
schweig, the part of northern Germany where they lived, for
many years. The current Duke was an intelligent, well-educated
man who understood the needs of his duchy. Friedrich and
Dorothea knew that they were fortunate to live in the Duchy
of Braunschweig.
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“Is this the first tablecloth you have made for the Duke?”
asked Dorothea.

“Oh, no! T’ve made several for him, but this one is the most
beautiful and the biggest. It’s the biggest piece I've ever made.
He will pay me ten Thalers for it,” said Friedrich.

“Ten Thalers!” gasped Dorothea. “So much?”

“It represents more than a month of hard work, Dorothea,”
said Friedrich. “The Duke knows it will be beautiful, and he
does not take advantage of me. I will give him good value for his
Thalers.”

“The Duke must be very rich!” said Carl quietly.

“Yes, the Duke is rich, but he has many responsibilities,” said
Friedrich. “Our duchy is well run. He takes good care of us. I
like to think of him enjoying my weaving.”

“Friedrich, could you bring the tablecloth here so that I can
see it before you give it to the Duke?” asked Dorothea.

“I'd be glad to do that,” said Friedrich.

“Do you have more orders for weaving?” asked Dorothea.

“Yes, there are two young women who each want several
pieces before they get married next month. I have plenty to do,”
said Friedrich. “My problem is that there are not enough daylight
hours.”

Carl asked, “If the Duke pays you ten Thalers for that beauti-
ful tablecloth and then you make him three more beautiful table-
cloths, that would be a total of four tablecloths. Would you get
four times ten Thalers or 40 Thalers in all?”

“That’s right, Carl,” said the Onkel. “How much would I get
for ten tablecloths?”
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“You would get 100 Thalers!” said Carl. “And for 12 table-
cloths you would get 120 Thalers! You are going to be very rich,
Onkel Friedrich!”

“How many tablecloths did the Duke order, Carl?” asked
Friedrich.

“Only one,” said Carl quietly.

“That’s right. I will get just ten Thalers,” said Friedrich.

Changing the subject, Carl asked, “Onkel Friedrich, where
does the water in our canal go?”

“Where does it go? Well, let me think. First it flows into
the Schunter River. Then it lows into the Weser, a much bigger
river, and then eventually it lows into the North Sea.”

“So does that mean if I drop a stick in the canal that it will
reach the sea tomorrow?” asked Carl.

“I doubt that it would happen that fast. The water doesn’t
move very fast, and you know there is a possibility that it would
get caught by a rock or a log,” said Friedrich.

“If it did, would it be stuck there forever? Wouldn'’t it ever
get to the sea?” asked Carl.

“Carl, I really don’t know. I think it is possible that it could
reach the sea, but it is also possible that it would not reach the
sea,” said Friedrich.

“And what if another boy picked it up and purt it in his
pocket?” asked Carl.

“That is another possibility,” said his Onkel.

“Or what if an older boy picked it up and took it to his
mother and she put it into the fire in the stove so she could cook

his dinner?” asked Carl.
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“Yes, that is possible too, although it would have to dry out
first,” said Friedrich. “Wet wood does not burn well.”

“I'm going to drop a stick in the canal right now,” Carl an-
nounced. “Don’t worry, Mutter. I won't get too close to the edge.
Maybe it will go all the way to the North Sea. I'd like to go to the
sea some day. Have you ever been to the sea, Onkel Friedrich?”
asked Carl.

“No, I haven,” said Friedrich, “but I have seen pictures of
it.”

“Could you show me a picture of it?” asked Carl.

“T’ll see if I can find one for you,” Friedrich promised.

That evening, Friedrich brought the Duke’s tablecloth to
show his sister.

“Oh, Friedrich,” Dorothea said, “this is beautiful! And it is
so big!”

“Yes, the messenger told me that the Duke’s table is three
yards long,” Friedrich said. “I don’t think I have ever seen a table
that big.”

“Onkel Friedrich,” Carl began, “may I look at the tablecloth?”

“Of course you may, Carl,” Friedrich said.

“So the way you make the picture,” Carl asked, “is that some
of the threads go up and down every other row, but then other
threads go on top for quite awhile before they go back down.
That makes those parts look shiny while the ones where the
thread goes up and down close together dont look so shiny.”
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“That’s right, Carl,” said Friedrich.

“But Onkel Friedrich,” Carl continued, “how did you know
which threads to move which way?”

“Well, I had to make a detailed drawing of the Duke’s seal
and of the garden, and then I had to decide where I wanted it to
be shiny and where I wanted it to be dull so that it would look
like the picture. Then I had to figure out the sequence of ups and
downs in each row.”

“Does that mean,” Carl continued, “that you could weave
any picture you wanted into the damask?”

“Yes, Carl, I suppose it does, but I would never choose some-
thing ugly to weave. Damask is supposed to be beautiful.”

“Well, this is beaurtiful,” Carl said.

FTrete

dit

It was the end of the day a few weeks later, and Carl had gone
out to his father’s work area to see what was happening. “Father,
does this mean that you have 15 stones to work on?” asked Carl.

“Why do you ask me that?” snapped Gebhard.

“It says on the slate that you had three, and then you got five
more, and then you got seven more. So that would make 15 in
all,” said Carl.

“How do you know that?” asked his father.

“I am right. I added them. You have 15,” said Carl.

“Yes, you are right,” said Gebhard. “Tell me what this is.” He
wrote 36 + 17 on aslate.

“Well, that would be 36 + 20 — 3 and that would be 56 — 3
which would be 53,” answered Carl.
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“Carl, can you read this number?” asked Gebhard.

“That’s six hundred twenty-nine. Why?” asked Carl.

“Good Lord, child,” said Gebhard. “Maybe you are different
from other children.”

Gebhard stopped and thought. What was he going to do
with this child? Suddenly an amazing idea came to him. He
could invite the neighbors in and impress them with his clever
little boy! No one would expect a three-year-old child to read or
add numbers.

Sunday afternoon, as the neighbors sat in the family’s living
room, Gebhard wrote an addition problem on a slate. Carl sat
on his mother’s lap across the room.

“Carl, add these numbers. What is their sum?” Gebhard
demanded.

Silence.

“Carl, what is the sum of these numbers?” Gebhard shouted.
Gebhard wondered what was the matter with the child. Why
wouldn’t he perform?

The neighbors were not sympathetic. They had known all
along that it was just a trick. No three-year-old child could add
those numbers! Why, many of the neighbors couldn’t add them
either! They left, whispering among themselves. “Wouldn’t you
know Herr Gauss would put the child up to something like thar?
That child couldn’t add if his life depended on it!”
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“Mutter, why did the neighbors come here today?” asked Carl
after everyone had left.

“Because your father wanted to show them that you can add,
Carl,” answered his mother. “He is very angry. Why didn’t you
do it for him?”

“Do what?” asked Carl. “Were there some numbers I was
supposed to add?”

“Didn’t you see what your father wrote on the slate?” asked
Dorothea.

“No. I knew he wrote something, but I couldn’t see it, and I
knew he wouldn’t like it if T ran over to look at it,” said Carl.

“No, I guess he wouldn’t have liked it. Go get the slate, Carl,
and tell me what it says,” said Dorothea.

“Here it is, Mutter!” said Carl. “It says 37 + 51.7

“So what is the answer?” asked Dorothea.

“Well 37 + 50 is 87, so this should be one more than 87, so
that would make it 88,” said Carl.

“Amazing!” she gasped.

“I am right. You know that I am right, don’t you?” he asked.

“Child, I don’t know! I don’t know how to read or add.”

“Well, I am right. That is the answer. If Father asks you, the
total is 88.”



The Duke of
Braunschweig

One afternoon Carl and his mother were walking the two blocks
to the market in town. It had rained all night and all morning
too, clearing only around noon, and the muddy road still had
many puddles.

Suddenly there was a commotion, and a large, elegant coach
pulled by four horses rumbled past them. “Oh Muzzer! What
was that? We got splashed!” yelled four-year old Carl.

“I'm sorry, child. I didn’t see him coming,” said Dorothea.

“See who coming?” asked Carl.

“That was the Duke in his carriage,” she explained.

“Is that the same duke that Onkel Friedrich made the table-
cloth for?” asked Carl.

“Yes, it is.”

“But I thought Onke! Friedrich said he is nice. This wasnt
nice! He almost ran us over, and we are all muddy and wet,” said
Carl.

“That’s all right, Carl. It’s turned into a nice warm day. We'll
dry quickly,” she said.
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“But why did he do it to us?” he asked.

“He didn’t mean to do it to us, Carl. The Duke is a very busy
man, and he always has to move quickly. He didnt even see us,”
she explained.

“But he was standing on the back of the carriage! He must
have seen us,” said Carl.

“No, Carl, that wasn’t the Duke. That was his footman—his
servant. The Duke was inside the carriage,” she said.

“So you think the Duke doesn’t even know that he splashed
us?” asked Carl.

“Probably not,” she answered. “He is a very important man.
He is a prince.”

“I think when I grow up I would like to be a prince,” said
Carl. “I would like to ride in a carriage like that.”

“No, Carl, that won’t happen. We are simple folk. We work
hard and we do the things we need to do, but we will never have
much money,” said Dorothea.

“When I grow up, I will be rich. I will buy you a new straw
hat every spring, Mutter,” said Carl.

“I doubt that you will be that rich, but I suppose you might.
A new hat every couple of years would be enough. I certainly
don’t need one every year. However, whether or not you are rich,
you will not be a prince. The Duke’s son will be the next duke.
The only way you can be a duke is if your father was a duke
before you, and your father is no duke!”

“No, Father has to walk to work, but he is 2 busy man too,”
protested Carl.

“Yes, he is busy, but in different ways than the Duke is busy.”
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“Where is the Duke going?” asked Carl.

“I dont know, child. He has many things that he needs to
do. He is in charge of Braunschweig. He’s our ruler,” explained
his mother.

“Well, then, what does he do?” asked Carl.

“I don’t know. He is very rich and very important, and it is
up to us to stay out of his way.”

“I'd like to meet him someday. Do you suppose I could?”

“I doubt it, Carl. He works with the important people in
town. It is up to us to keep our little part of the town going
well.”

“Is the Duke wise?” asked Carl.

“I hope so. We depend on him to be wise,” said Dorothea.






The Schoolroom

When Carl was seven years old, he started going to the
Katherineum—the local elementary school. He walked the two
blocks to school, talking with other boys and playing with things
they found along the way. Only boys attended Herr Biittner’s
school, at least 100 of them. The girls, like Carl’s mother before
them, didnt go to school. If a gitl was taught, she was taught
by her mother or a tutor at home. Because it was assumed that
she would spend her life sewing and cooking and bringing up the
children, most people couldn’t see any reason for a girl to learn
to read. However, everyone agreed that boys needed some formal
schooling, and it was time for Carl to get his.

The schoolroom had a low ceiling and an uneven floor, mak-
ing it feel close and cramped. The teacher, Herr Biittner, was
a barrel-chested man with a small beard on his chin. He never
cracked a smile as he paced across the room. He carried a small
whip in his left hand, using it vigorously and often as he kept all
those squirming boys under control.

Much of their time in school was spent waiting—waiting for
others to answer a question and waiting nervously for their own
turn to be called on to recite. For most of the children, it was
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nerve-racking. They knew that they could be called on at any
moment and that the chances were good that they would not
know the answer to their question. The whip was a constant
threat, ready to correct them whenever they made a mistake.
Even if they knew the answer, they were often too scared to get
the words out.

However, Carl was not intimidated. He already knew most
of what Herr Biittner was teaching them. What Carl didn't al-
ready know he learned easily and quickly. No one had to tell him
anything twice. His quiet confidence was sometimes interpreted
as arrogance when he was older, but to Carl it was natural. He
knew, and he knew that he knew.

“All right, Miiller, tell me the principal parts of the verb 70
eat.”

“I-I-I-I don’t know, sir.”

“You don’t know the principal parts of the verb zo eaz, Miiller?
Are you hungry?”

“No, sir. I et my breakfast before I came to school.”

"You et your breakfast, eh? (Thwack! Thwack!) Do you
mean you ate your breakfast? Perhaps if I remind you more force-
fully you will remember next time. (Thwack!)”

“Gauss! What are the principal parts of the verb to eaz?”

“Eat, ate, eaten, sir, are the principal parts of the verb to eat,
si.”

“Very good, Gauss. Now, Miiller, what did Gauss say are the
principal parts of the verb to eat?”

“Eat, et, eaten.”

“Miiller, you need to listen more carefully. (Thwack!) Koch,
what are the principal parts of the verb 0 eaz?”
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“Eat, ate, eaten, sir.”

“All right. Koch, are you hungry?”

“No, sir, I always eat breakfast before school.”

“Yes, Koch, but what did you eat for breakfast today?”

“I et bread and cheese for breakfast today.”

“You et it, did you? (Thwack! Thwack!) Are you sure you
shouldn’t have said ‘T aze it'?”

“Yes, sir. I ate bread and cheese for breakfast today.”

“Good, Koch. And Miiller, what did you eat for breakfast
today?”

“I have ate bread for breakfast today, Herr Biittner.”

“You have ate it, Miiller? Are you sure you shouldn’t say 7
bave eaten it? Are you sure, Miiller (thwack!)?”

“Yes, sir. I have eaten bread for breakfast today.”

“Stop your sniveling, Miiller. What are the principal parts of
the verb 70 eaz, Miiller?”

“The principal parts (sniff, sniff) of the verb (sniff) z0 eaz ...
are eat, ate, ... eaten, Herr Biittner.”

“Well, Miiller, you finally got it. Make sure you don't forget
it.”

Biittner’s assistant, 17-year-old Martin Bartels, selected, cut,
and sharpened the goose quills that the children wrote with and
helped them with their writing. Penmanship was an important
part of the basic education of the day, and, although writing with
a quill is difficult, Carl mastered it quickly and well.

“Schiller, what is the principal city in the Duchy of Braun-
schweig?”
“Braunschweig is the principal city in the Duchy of Braun-

schweig, sir.”
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“Gauss, what are the other major cities in the Duchy of
Braunschweig?”

“Goslar, Helmstedt, and Wolfenbiittel are the other major
cities in the Duchy of Braunschweig, sir.”

“Miiller, what are the four major cities of the Duchy of Braun-
schweig?”

“The major cities of the Duchy of Braunschweig are Goslar,
Helmstedt, and Wolfenbiittel, sir,” Miiller answered.

“Aren’t you forgetting something, Miiller? Isn't there another
major city in the Duchy of Braunschweig, Miiller?” asked Herr
Biittner.

“No, sir. I don’t think so, sir.”

“No, Miiller, you don’t think at all. (Thwack!) Koch, what is
the principal city in the Duchy of Braunschweig?”

“Braunschweig is the principal city in the Duchy of Braun-
schweig, sir.”

“Did you hear that, Miiller? (Thwack!) Can you name the
four major cities in the Duchy of Braunschweig now, Miiller?”

That evening after supper, Friedrich Benze stopped in for a
visit. “Omnkel Friedrich,” Carl asked him, “what does the Duke
do?”

“Why do you ask that, Carl?”

“Well, we were learning in school today about the Duchy of
Braunschweig and the major cities in the Duchy. Is the Duke in
charge of the whole Duchy?”

“Yes, he is our prince. He has to keep track of what is going
on here and in Helmstedt and in Wolfenbiittel and in Goslar and




The Schoolroom 29

in all the places in between. When there is trouble, he has to step
in. He is a very intelligent man and he seems to keep things
running smoothly. We are lucky to have him as our duke.”

“How come we never see him? If he is so important and he
keeps track of all that is going on in the Duchy, he should be out
in the market, talking to people, shouldn’t he?”

“Carl, he doesn’t need to see it all for himself. He has many
people working for him who report back to him on all that is
happening. He can’t be everywhere all at once.”

“But he knows you. Remember when you wove that beautiful
tablecloth for him when I was little?” asked Carl.

“Yes, I remember,” said Friedrich. “But the Duke doesn’t
worry about a little thing like a tablecloth.”

“But it was big! And he talks to you sometimes, doesn’t he?”
asked Carl.

“No, Carl, I don’t think he knows who I am,” said Friedrich.

“Well, he should! T would like to meet him, and then I could
introduce him to you. Perhaps I could advise him on something,”
said Carl.

“You will have to become much wiser than you are now if
you want that to happen, Carl. I have never met him, and your
mother and father haven't either. But I hear that he is a kind man
and I know that he is an excellent administrator.”

“What'’s an administrator, Onkel Friedrich?”

“Someone who runs things. He is someone who organizes
people—who tells people what to do so that all the important
things get done and everyone is relatively happy.”

“You know, Onkel Friedrich,” Carl said, “his carriage
splashed Muster and me one time when we were going to the
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market when I was litde. It was a very grand carriage, and we
couldn’t see him. We saw only the footman on the back. It was
moving very fast. We had to stand back so that we wouldn’t be
run over by one of the wheels.”

“Yes, Carl, the Duke doesn’t have time to walk from place
to place the way we do. He sometimes has to visit Goslar or
Helmstedt on the same day that he also has something important
going on in Braunschweig.”

“I know where the palace is. It looks very big. Is the Duke
the only person who lives there?”

“No, no, Carl. He has a large staff of people who work for
him, taking care of the palace and preparing food, and other peo-
ple who do the work of running the Duchy.”

“But what do they do, Onkel Friedrich? Do they make lists
on paper? Do they sharpen his quills so he can write more?”

“Carl, there are many questions that I can answer, but that
isn’t one of them. I really don't know what the Duke or his staff
do, but I know they do it well because everything seems to run
pretty well. I think you will have to wait until you are older to
get the answers to those questions.”

“He is very rich too, isn’t he?” asked Carl.

“Yes, I believe he is very rich,” said Friedrich.

“I plan to be rich someday, too,” said Carl, “but Muster says
I can’t be a prince.”

Hi

Each afternoon when Carl got home from school, he had
work to do. Since his family was poor, everyone had to work.
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Carl’s chore was spinning flax to make linen thread. It was along,
boring job, but Carl didn’t mind. After all, nobody bothered him
as he spun, and he could spin all the arithmetic he liked in his
head as he worked.

“Let’s see. I know that 8 X 8 = 64, that 7 x 7 = 49 and
that 7 X 8 = 56. There must be a number between 7 and 8 that
you could multiply times itself to get 56. If I multiply 73 times
itself (that’s 71 x 71 3)» that’s 15 X 15 which is 225 which gives me

. hmm ... 561 That’s close, but it’s too big. That’s funny.
I would have thought that the average of 7 and 8 would work.
Maybe the number I'm looking for is another kind of average.
I’'m sure there is a number that I could multiply times itself and
get 56. T'll bet that for every number there is 2 number that you
can multiply times itself to get that as an answer. It ought to have
a name. Maybe it already has one. I wonder. I must ask Onke/
Friedrich.”

So the hours at the spinning wheel were not as tedious for
Carl as they might have been, but it was a good thing he could
do all that calculating in his head. If his father had known about
his arithmetic on the sly, he would have exploded in a fit of rage.

On the afternoon of Christmas Eve, Carl and his family were
invited to a Christmas celebration at the home of Carl’s godfa-
ther, Georg Karl Ritter. Carl’s mother Dorothea had worked for
the Ritter family before her marriage to Gebhard, and when her
son was born, Herr Ritter had been delighted to become Carl’s
godfather. The Ritters home was more comfortable than the
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Top such as Gauss might have received at Christmas from
his godfather

Gausses’, and when the sun went down, Herr Ritter lit an oil
lamp so his guests could see to play games and sing together.
Carl was astonished. Although it was dark outside, inside the
cozy house it was light enough to see the other people around
him. “What a magnificent invention!” Carl thought. “When I
grow up, I would like to have a lamp for my house.”

When Carl opened his present later in the evening, he was
amazed to find a top. Herr Ritter showed him how to wind the
string carefully around the top and then, with the top standing
on its point, to pull the string so that the top would spin on its
own. Carl had never seen anything like it. What kept the top
from falling over? Herr Ritter was delighted that he had been
able to procure such a fine gift for his young godson.



Arithmetic

After Carl’s first two years of school, it was time to begin arith-
metic. One day when Herr Biittner wanted to keep the boys
quiet for awhile, he gave them an assignment he knew would ac-
complish that. He asked them to find the sum of the first 100
counting numbers: 1 +2-+3+4+5+6+7+ ... +96+
97 + 98 + 99 4+ 100. The other boys quickly set to work on their
enormous chore, adding 1 +2 = 3;3+4+3 = 6; 6 + 4 = 10;
10 +5 = 15; 15+ 6 = 21, ... . This was going to take them
a long time, but Herr Biittner’s whip was ready to straighten out
any boy who gave up on the job.

Carl used a different approach. Rather than start in on the
adding immediately, he sat and thought a minute. Then he wrote
the answer on his slate and walked to the front of the room to put
his slate on Herr Biittner’s table as the first one in the pile. As the
other boys finished, they would put their slates on top of Carl’s
in the order in which they finished. Herr Biittner looked at Carl’s
slate, saw just one number, and glared at Carl. What a pleasure it
would be to correct that child when it was time to check the an-
swers! In the meantime, Carl sat at his desk and waited patiently
for the others to finish. Carl knew that his solution was correct.
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If he had been easily intimidated, Herr Biittner’s glances would
have made him tremble. However, Gauss’ confidence in his own
reasoning then and in later years was unshakable. It was time to
move on to the next challenge.

Carl’s thoughts were far away. “Let’s see. 13 x 13 = 169.
If I multiply the number one less than 13 times the number one
more than 13 (that’s 12 X 14), I get 168. That’s one less than
169. Okay. What happens with 14 x 14? 14 x 14 = 196. If1
multiply one less than 14 times one more than 14 (that’s 13 times
15), I get 195. That’s one less than 196. Will it always work? I'll
bet it will. Let’s see. 25 X 25 = 625. 24 X 26 is—Ilet’s see—yes,
it’s 624, and that is one less than 625. Yes. It looks good. I'll bet
the answer is always going to be one less than the square of the
number in between.”

An hour later, when all the slates were finally stacked and
ready to be checked, Biittner reached into his pocket for the slip
of paper with the answer on it, and then he began to check the
slates. One slate after another had the wrong answer. Some boys
had made their first mistake early in their calculations, so natu-
rally they were doomed to failure almost from the beginning, and
most of their hard work was completely wasted. Some waited un-
til close to the end to make their first mistakes, but even so their
answers were wrong. This assignment was proving to be a trial
for the boys. The whip got plenty of use.

Finally Herr Biittner reached Cartl’s slate at the bottom of
the pile, and there he found the correct answer: 5,050. How
had Carl gotten it? He had spent almost no time on it, he
hadn’t done any figuring on his slate, and it looked suspicious.
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He demanded an explanation. “Tell me, boy, how you got this
answer!”

Carl stood up and began to speak. “Well, sir, I thought about
it. I realized that those numbers were all in a row, that they were
consecutive, so I figured there must be some pattern. So I added
the first number and the last number: 1 4 100 = 101. Then I
added the second and the next to last numbers: 2 + 99 = 101.
It started to make sense. 3+ 98 = 101; 4497 = 101; 5496 =
101. If I continued adding pairs of numbers like that, I would
eventually reach 50 4+ 51. That meant I would find 50 pairs of
numbers that always add up to 101, so the whole sum must be
50%x 101 = 5, 050. There was no need to add up all the numbers,
sir.”

Herr Biittner was dumbfounded. He had learned a formula
to figure out problems like this. After all, he certainly hadn’t sat
down and added up all those numbers! But how could this ten-
year-old boy, son of a common workman, figure it out? It had
taken Herr Biittner many years of schooling to master techniques
like that, and now young Gauss had figured it out for himself in
just a few minutes! Perhaps he had underestimated the boy.

Biittner ordered a more advanced arithmetic text and assigned
Martin Bartels, his assistant, to help Gauss work through it. How-
ever, it soon became clear that Carl had already figured out all
the concepts in that book, and that he needed something even
more advanced. Fortunately for Carl, Martin Bartels was also
fascinated by mathematics (he later became a professor of mathe-
matics at a major university in Russia), and together they worked
through a book on elementary algebra. Martin was only seven
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years older than Carl, and they rapidly became close friends,
working together to figure out mathematics as they went along.
A

A few months later, Herr Biittner decided it was time to
talk with Carl’s father about his extraordinary son. Herr Biittner
didn’t like calling on parents at home, but occasionally there was
no alternative. He knocked at the door, and waited. When Geb-
hard threw open the door, he was clearly shocked to find the
teacher.

“Carl! Get out here! Your teacheris...”

“Please, Herr Gauss, I'd prefer to talk with you alone.”

“I always knew it would come to this. That boy! I knew he
was headed for trouble as soon as that uncle of his started making
so much of him. He thinks he’s so smart.”

“No, sir, that is not a problem.”

“It isn't? Well, then, what is it? Has he been misbehaving in
school? Smart-mouthing? Mocking the other children? Bullying
them?”

“No, sir. If you would just listen a minute. Carl is always
polite, and he does his work well. The situation is this: I have
already taught Carl all that is in the normal curriculum. No.
That’s not right. Let me say it another way: Carl already knows
all that I normally teach the boys. He has already figured it out
on his own. You see, Herr Gauss, your boy is a genius. He is
destined for great things—very great things. He will be famous
some day. You will be proud of him. I came to talk with you, sir,
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about giving him what he needs at this point, so that he can go
on and accomplish the great things that should be ahead of him.”

Gebhard was stunned. This was not what he had expected.
He had no idea how to deal with this. He had always assumed
that his younger son was destined for a life just like his own—a
difficult life of rough, backbreaking labor. And he had no extra
money for a fancy education or e