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Long ago, on April 15, 
1707, Leonhard Euler 
was born into a small 

family in Basel, 
Switzerland. 

	

His mother, Marguerite, 
and father, Paul Euler, 
were happy to invite 
their new son into the 
world. He had one older 
brother and a few years 
later, his parents had 
two daughters.  
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Paul was a Protestant minister and 
was enthusiastic about education. 

He studied theology at the 
University of Basel where he 
became friends with Johann 

Bernoulli.1 When Leonhard was 
very young, Paul started teaching 
him some elementary math that he 

learned at the university. 
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When Leonhard became a little older he 
was sent away to live with his 
grandmother and go to school. He studied 
to become a clergyman. However, 
Leonhard didn’t have an interest in what 
he was learning in school but rather he 
was more interested in the math that his 
father taught him. 
 

  

	

He went out of his 
way to further his 

knowledge of math. 
He read mathematical 
texts on his own and 
sought out private 

lessons. 
	

Euclid's E.  . 
Principia  M. 
Descarte s  .  
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Johann was one of the most well known mathematicians of 
the time and Leonhard wanted to continue studying under 
him. Johann was very busy, however, he gave Leonhard 
many educational books and said he could ask him 
questions every Sunday.2 
	
	
	

	
	
	
	
	
	
	
	
	
	
	

His father wasn’t fully aware 
of his passion for math. He 
wanted Leonhard to follow in 
his footsteps and become a 
minister. But while Leonhard 
was at the University of 
Basel, he contacted his 
father’s friend, Johann 
Bernoulli. 
 
	

 Dear Mr. Bernoulli, 

 
I’m at the University of Basel 

because my father wants me to 

become a minister and follow in his 

footsteps. However, I’ve developed 

a passion for mathematics and ma 

extremely interested in pursuing an 

independent study. I have admired 

your work and would love to study 

under you. 

 
 Sincerely, 

  Leonhard Euler 

 
 

Commercium philosophicum 
Monadology 

 
De Motu 

 
Analysis Situs 

  

Baudhayana Sulba Sutra 
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Leonhard took full advantage of this opportunity. 
Throughout each week, he would read as many pages as 
possible and would attempt to get the most out of 
everything he read. 
 
When Sunday came around, he had a bunch of great 
questions to ask Johann. His dedication and ability to pick 
up topics quickly impressed his mentor, Johann.3	 

 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

Hmm	I	wonder	
why	that	
happens…	
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He studied for many hours every 
day. By 1723, he received his 

Masters in Philosophy at the age of 
16. He filled his time in the next few 

years by sitting in on different 
medical studies classes. 

 
Four years after graduating, a spot 

opened up at Imperial Russian 
Academy of Sciences in Saint 
Petersburg and Bernoulli’s son 

recommended Leonhard. 
 

Leonhard took a junior position in 
the medical department at the 

academy. As a side job, he joined 
the Russian Navy under Peter the 
Great as a medical lieutenant until 

1730. 
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In the following years, Leonhard 
became the senior chair in 
mathematics at the Academy, 
married his wife Katharina and 
had five children. He loved his 
family and did some of his best 
works while holding his children. 
He worked and published many 
papers in a wide range of topics.  
 
He also entered and won many contests. For instance, in 
1727 he entered the Paris Academy Prize Problem 
competition, the contest was to find the best way to place 
the masts on a ship. He got second place; however, went on 
to win this annual award twelve times and became very 
famous.4 
 
 
 
 
 
 
 

 
 
 
	

	
There was a change in the government. This led to a lot of 
uncertainty and political turmoil in Saint Petersburg. In 
1741, Leonhard moved his family to Berlin to keep them 
safe. He became the mathematics director of the Berlin 
Academy of Science. This is where he would meet a young 
princess that would have a great impact on his life. 
 

Saint	
Petersburg	

Berlin	
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On August 18, 1745, Princess 
Friederike Charlotte was born into the 
Prussian Royal family, the 
Brandenburg-Schwedt. Her dad was a 
military commander and had many 
connections all over Europe. 

  

A few years later, Friederike 
Charlotte’s parents separated. Her 
mom moved to Kolobrzeg and she was 
sent to the Herford Abbey because her 
father wanted her to have the best 
education possible. Here she was 
schooled and learned all the things 
necessary to run the Abbey.  
She was preparing to be  
princess abbess. 
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Through	his	
connections,	Leonhard	
was	hired	by	Friederike	
Charlotte’s	father	to	
teach	her	all	things	a	
princess	abbess	should	
know.5	He	started	
teaching	her	math	and	
philosophy	so	she	could	
properly	do	things	like	
taxes,	judicial	duties	and	
engage	in	politics.	He	
taught	her	in	French,	
the	language	of	the	
Prussian	court.	 
		 	

In 1755, her father met 
Leonhard. By this time, 
Leonhard had become a 
supreme scholar at the 
Prussian court. He became 
friends with Frederick the 
Great, the king of Prussia, 
who happened to be the 
princess’s uncle. Friederike 
Charlotte’s father developed 
a cultural center and 
Leonhard enjoyed the music 
that was played in his center. 
Between both their interest 
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A year after they started 
their lessons, the Seven 
Year War started.6 By 1760, 
it was too dangerous for  

Friederike Charlotte to 
remain in Berlin so she 
moved to Magdeburg. 
However, they continued 
their lessons via letters.  
 

 
 
 
As time went on, Leonhard tutored her in many different 
subjects. This was the age of Enlightenment, so topics 
ranged from physical science and astronomy to music and 
logic, to theology and philosophy.  
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Still, he accommodated her lesson plans to be 
relevant to her own life. He used the distance 
from Berlin to Magdeburg as a reference 
length. He used this as an example to show 
that a larger unit was more descriptive when 
you are measuring a larger distance. He 
multiplied this familiar distance to describe 
the size of the world and the distance from 
Earth to the Sun.7  
 

	
	
	
	
	
	
	
	
 
	
	
	
	
	
	
	
	
	

In the first 80 letters, Leonhard covered 
topics of general science, such as 
distance, velocity, sound, music, light 
and universal gravitation.  
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Within these letters, he even disproved some 
ideas of other great mathematicians such as René 
Descartes8 and Isaac Newton.9 For instance, he 
corrected Newton's theory of light, which states that 
it takes 8 minutes for light to reach the Earth from the 
Sun.10 Leonhard warned that too many philosophers accept 
their work, and the work of other famous people, without 
enough questions. 
 

 
   

	 	Princess “I thought Descartes said 
that the universe was filled with small 
globules, the second element? I thought 
that they again communicate their 
motion in an instant to every part of the 
universe?” 

	

“No. He was wrong. The satellite the 
orbits the Earth is eclipsed by Jupiter 

once every orbit, as seen from the 
Earth. The times between eclipses are 
shorter as Earth approached Jupiter, 
and longer as Earth moved farther 

away. Therefore, the speed of light is 
finite.”
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Leonhard used light to consider the 
idea of infinity and connected this 
back to math. He explored infinite 
series and continued fractions, as 
well as, the geometry of curves and 
surfaces with respect to infinity. 
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The next 50 letters cover philosophical 
topics. These topics were advanced and 
abstract and had significant contributions 
to German philosophy. One of his 
contributions was to set the groundwork 
for John Venn, who coined the Venn 
diagram a century later 

“These circles, or rather these spaces, for it 
is of no importance what figure they are off, 
are extremely commodious for facilitating 

our reflections on this subject, and for 
unfolding all the boasted mysteries of logic, 

which art finds it so difficult to explain; 
whereas, by means of these signs, the whole 

is rendered sensible to the eye. We may 
employ, then, spaces formed at pleasure, to 

represent every general notion...” 
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“Complex, made up of various qualities or ingredients. A 
beautiful wife, and good woman, is a complex idea, 
containing three distinct ideas, beauty, wisdom, goodness; 
you might render it still more complex by the addition of 
high-born, rich, religious—but I must not make my idea too 
complex.” 
 

In the last hundred letters, he wrote 
about the physical world. He wrote 
about things like electricity, 
magnetism, and optics. When 
describing these abstract topics, he put 
things in contexts relevant to the 
princess.  
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In 1762, the princess and 
Leonhard stopped sending 
letters. Their exchange 
totaled 234 letters, which are 
still very famous today.11 
Two years later, on 13 
October 1764, Friederike 
Charlotte became Abbess of 
Herford. She ranked as an 
Imperial Princess and lived a 
long life. She died in 1808 at 
the age of 62 and was buried 
in the collegiate church in 
Herford. 

 

 
 

 

 
 
 
 
 
  

Leonhard Euler became blind in 1766. 
However, his mental ability and great 
memory were not affected and he was still 
very productive. With the aid of his 
scribes, he continued to publish many 
papers, especially in mathematics. He also 
lived a long life and died in 1783 at the 
age of 76. He is one of the most famous 
mathematicians still to this day. His letters 
to the German princess allow us to further 
understand his ideas and gain a better 
knowledge of the ideas of his time.  
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Footnotes	
	
																																																								
1 Johann Bernoulli was a famous Swiss mathematician. Many of his family members 
 
2  These books included work in Mathematics, Astronomy, and Physics. 
 
3  At that time Euler's main studies included theology, Greek, and Hebrew at his father's 
urging in order to become a pastor, but Bernoulli convinced his father that Leonhard was 
destined to become a great mathematician. 
 
4  Roger Hahn writes bessout the Paris Academy of Sciences in the University of 
California Press. He states, “The Paris Academy had its origins in the numerous scientific 
and philosophical circles that pervaded Parisian society in the 17th century. Before long, 
these intellectual circles were actively pursuing scientific experiments and sharing results 
with other interested parties. For the next several decades, the Paris Academy flourished. 
It became a model for many other European academies, including those in St. Petersburg 
and Berlin. Several foreign scientists were attracted to Paris, including Huygens (a 
founding member) and Cassini, and the Mémoires was considered the preeminent 
academic publication in Europe. In 1720, the academy initiated its well-known prize 
competitions. The challenges put forth each year typically involved current open 
problems, including aberrations in the motions of Jupiter and Saturn, construction of 
winches, and the application of hydrodynamics to seafaring.”  

Hahn, Roger. The Paris Academy, eulerarchive.maa.org/historica/places/paris.html. 

5 This was very common at this time. 
 
6  The 7 years’ war started in 1754 and ended in 1763. It was a war between the European 
super powers. Allied with the British were Prussia, Portugal and other German states. 
These allies fought against the French who allied with the Roman, Russian, and Swedish 
Empire as well as the kingdom of Spain. It was a major war and is sometimes referred to 
as World War Zero. 
 

“Seven Years' War.” Wikipedia, Wikimedia Foundation, 28 Apr. 2019, 
en.wikipedia.org/wiki/Seven_Years%27_War. 

 
7 The Russian measurement of distance was the cubit, called the arshin. Peter the Great 
standardized this in the 18th century to measure exactly twenty-eight English inches (the 
same as today). They also used the Swung sazhen which was the distance between tips of 
arms stretched sideways ( = 1.76 m). Euler used this unit to describe the distance from 
Berlin to Magdeburg. 
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“Obsolete Russian Units of Measurement.” Wikipedia, Wikimedia Foundation, 1 Jan. 
2019, en.wikipedia.org/wiki/Obsolete_Russian_units_of_measurement. 

To view Euler’s method for calculating the distance from the Earth to the Sun view the 
following resource.  

Euler, Leonhard. “On the Shape of the Earth .” Enestro ̈m’s Index, St. Petersburg 1738. 
 
8 Rene Descartes was a French mathematician and philosopher who lived from 1596-
1650. 
Descartes is credited as the first to geometrically graph, allowing a geometric 
interpretation of a mathematical function. Descartes did a lot of work in physics including 
working with light, momentum and space. 

 “Descartes, René (1596-1650) -- from Eric Weisstein's World of Scientific 
Biography.” Scienceworld.wolfram.com, 
scienceworld.wolfram.com/biography/Descartes.html. 

 
9  Sir Isaac Newton was an English mathematician and physicist that lived from 1642-
1727. He created, as well as Leibniz, calculus. His other work in mathematics were in 
infinite series, problems of curvature, and the classification of the cubic curves. He is 
known as the founder of modern physics. He also contributed to Optics, Mechanics and 
Chemistry.  
 

“Isaac Newton's Life.” Isaac Newton Institute for Mathematical Sciences, 
www.newton.ac.uk/about/isaac-newton/life. 

10 To view Euler’s threory on light view the following resource.  

Euler, Leonhard. “On the Shape of the Earth .” Enestro ̈m’s Index, St. Petersburg 1738. 
 
11 These letters were published and translated into many different languages. After 
concluding his lessons with the princess, he became blind. However, he was able to make 
many great contributions to a variety of fields throughout his life. Euler is known for 
many contributions in various fields within mathematics including analysis, number 
theory, graph theory and much of the notation we use today. 
 
One of his biggest contributions was introducing e, the base for natural logarithms. He 
used this value to create Euler’s identity,  e iπ + 1 = 0. Euler applied this equations to 
dervive eix = cosx + isinx, used in differencial equations and complex analysis. 
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Another one of his greatest contributions was solving the Seven Bridges of Königsberg 
problem. He solved this problems by using the formula V − E + F = 2. This equation is 
used in number theory and graph theory. 
 
For more information, view the following reference. 

“List of Things Named after Leonhard Euler.” Wikipedia, Wikimedia Foundation, 23 
Mar. 2019, 
en.wikipedia.org/wiki/List_of_things_named_after_Leonhard_Euler#Euler's_conje
ctures. 
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