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… Two hundred years ago, Sophie Germain won a 
Prize of Mathematics for her mathematical theory of  
vibrating elastic surfaces … 
 
Years earlier, she had begun innovative analysis to 
prove Fermat’s Last Theorem … 
 
… Sophie Germain had no formal education …  
 
What did she do to achieve so much, and how? 
 
What mathematics did she advance, and why?  



Read Prime Mystery and discover  Sophie Germain’s 
fascinating and unconventional life, and how she contributed 
to both applied and pure mathematics  
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Unforgettable Childhood 
Paris 1776-1789 

Reign of Louis XVI and Marie Antoinette 



French Revolution and Reign of Terror 

1789 - 1794 

Sophie Germain came 
of age during the most 
brutal years of the 
revolution. 

Chapter 3 focuses on her 
self-studies, giving details 
of mathematicians of that 
era. It also highlights how 
the Institute of France was 
founded amidst civil chaos. 



How did Sophie Germain learn mathematics? 



What inspired Sophie Germain to compete in 
the prize of mathematics that she won? 



What did Sophie Germain do to develop her 
mathematical theory and win the prize of mathematics? 



Who else contributed to develop the theory of elasticity and vibrations? 



What type of mathematical analysis did Sophie Germain carry out to 
develop her plan to prove Fermat’s Last Theorem ? Who knew 
about it? How did her theorem became known publicly? 



Who was Sophie Germain? What did she think 
about the pursuit of science and mathematics?   
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Sophie Germain’s Contribution 

Sophie Germain was the first and only woman to advance the 
proof of Fermat’s Last Theorem. 
Chapter 23 portrays her obsession to find a proof, her theorem, and her 
relationship with Gauss and Legendre. 



Sophie Germain Primes 
  
Given p prime, the number is Sophie Germain prime if 2p + 1  is also prime.  
  
Let us verify: 
2 → 2·2 + 1 = 5 (prime) → 2 is Germain prime 
3 → 2·3 + 1 = 7 (prime) → 3 is Germain prime 
5 → 2·5 + 1 = 11 (prime) → 5 is Germain prime 
7 → 2·7 + 1 = 15 (not prime) → 7 is not Germain prime 
  
While there are 169 prime numbers in the interval [1, 1000], only 37 of those are Sophie 
Germain primes.  
  
2, 3, 5, 11, 23, 29, 41, 53, 83, 89, 113, 131, 173, 179, 191, 233, 239, 251, 281, 293, 359, 419, 
431, 443, 491, 509, 593, 641, 653, 659, 683, 719, 743, 761, 809, 911, 953, 1013, 1019, 1031, 
1049, 1103, 1223, 1229, 1289, 1409, 1439, 1451, 1481, 1499, 1511, 1559, 1583, 1601, 1733, 
1811, 1889, 1901, 1931, 1973, 2003, 2039, 2063, … 
  

How many Sophie Germain are there?  
 

One would conjecture that there exist infinitely many primes p such that 2p + 1 
is also a prime. However, just as Goldbach Conjecture, it has not been proved.  
To date, the largest Sophie Germain prime is  which has 200,701 digits; it was 
discovered in 2012.  
 



FRIENDS, RIVALS, and MENTORS 

Sophie Germain Worked, 
Socialized, and Fought with 
the best Mathematicians and 
Scientists of Her Time   

Who where her true 
friends? 
 
Chapter 31 reveals who taught 
and mentored Sophie Germain, 
and who  snubbed or admired 
her intellect  

Gauss Legendre Lagrange Fourier 

Poisson Navier Cauchy Libri 



How did Sophie Germain spend her last years? Who did 
she befriend? What events shaped her intellectual world?  



Prime Mystery: The Life and Mathematics of 
Sophie Germain paints a rich portrait of the 
brilliant and complex woman, including the 
mathematics she developed, her associations 
with Gauss, Legendre, and other leading 
researchers, and the tumultuous times in 
which she lived.  
 
In Prime Mystery, author Dora Musielak has 
done the impossible she has chronicled 
Sophie Germain’s brilliance through her life 
and work in mathematics, in a way that is 
simultaneously informative, comprehensive, 
and accurate.  
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Dora Musielak 
Author of Sophie’s Diary 

Dora Musielak writes articles on the 
history of mathematics. She teaches 
applied mathematics to graduate 
students of physics and engineering. 
Musielak is member of the Mathematical 
Association of America (MAA).  



Prime Mystery 

The Life and Mathematics of 
Sophie Germain 

by Dora Musielak 
Author of Sophie’s Diary 

In celebration of Sophie Germain Day 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

