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Hardy 1887-1947 

If I could prove by logic that you would die in five minutes, I would be sorry  

you were going to die, but my sorrow would be greatly mitigated by the  

pleasure of the proof” 





• Imagine this. The year is 1913, month is January. You are a 36 year old and  
your name is G H Hardy. You are a mathematician in Cambridge and a 
confirmed bachelor. You are tied for first place with your regular collaborator 
Littlewood for the best mathematician in England. (It was said that the three 
best English mathematicians were Hardy, Littlewood and Hardy-Littlewood 
since you two wrote over 100 joint papers). You preach absolute rigor in 
mathematical thinking and proofs and have educated a whole generation on 
that with your books. You constantly judge and rank people usually using 
cricket analogies, to say “He is in the Bradman or Hobbs class”. Yet you do 
not like the ultimate grading system: the Cambridge Tripos. You refused to 
spend your three undergraduate years cramming for the exam and took it 
on the second so you would have at least one year to do “real 
mathematics”. As a result you place Fourth Wrangler and not the first, 
called the Senior Wrangler. But you quickly get past that and rise to the top 
of the profession in you twenties, becoming a  fellow of Trinity College and 
then  FRS in 1910 at the age very early age of 33. You work about four 
hours every morning, go for a leisurely lunch and then some tennis. In the 
evenings you work in your suite in Trinity, occasionally communicating with 
Littlewood by messenger (even though he lives in the same building.) You 
are set for life. 



Letter to Hardy 

• Dear Sir: I beg to introduce myself as an 

accounts clerk  in the Port Trust..  

 

 

 

• I remain, Dear Sir, Yours truly, 

• S. Ramanujan 

 



Mathematicians: What do they do? 

 

 

• Abstract and generalize 

 

 

• Prove theorems 



Prove Theorems 

• Prime numbers have no factors 

• 1  2  3  4  5  6  7  8  9  10  11 12  13  14  

• All non primes are built out of primes  

28=4x7=2x2x7=22 x 7 

Is there a largest prime? (Why should there 

be?)              



Euclid’s Theorem 

• There is no biggest prime! 

• Proof: Let  5 be biggest 

• Consider N= (1x2x3x5)+1 

• If this is a prime we are done 

• If not, it must have some prime factors 

• Nothing from 1 to 5 will be  a factor 

• So we need something bigger than 5! 

 



Need for Proofs:  

 

• Fermat (1601-1665) said: 

Eg: n=2   22 =4   24  =16   add 1 , 17 is a prime 

  

22n +1 Is a prime  

n=1,2,3,4 give 5, 17, 257, 65357   all primes  



Leonhard Euler 1707-1783 

Consider next case n=5 

         4294967297 

Infinite number of examples do not prove a conjecture 

One counter-example kills it 

4,294,967,297=6700417X641 



Fermat’s last Theorem 

 
 

32 + 42 = 52 52 + 122 = 132

Can xn + yn =zn  for n>2 ? No says Fermat 

 

  Finally shown by Andrew Wiles in 1995 
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And now for  

•     Ramanujan! 





Srinivasa Ramanujan Iyengar 

1887-1920 
• The  nomenclature 

S. Ramanujan   R.Shankar  

Shankar Iyer (Grand Father)  

 

 

Three levels of ego 

 

I 

 

Iyer  

  Iyengar 
 

 



Ramanujan’s early years  
His home on Sarangapani Street, 

Kumbakonam.  

Pial 



Sarangapani Temple  



Obsession with math 

School days  

Carr’s book (16,1903) A 

Synopsis of Elementary 

Results in Pure and Applied 

Mathematics.  

Carr’s style 

Scholarship to  Government College 
 



Ramanujan’s Tools 

• ….Ramanujan would sit 

working on the pial (porch) of 

his house on 

SarangapaniStreet, legs 

pulled into his body, a large 

slate spread across his lap, 

madly scribbling, 

• …When he figured something 

out, he sometimes seemed to 

talk to himself, smile, and 

shake his head with pleasure 

 



Time line in India 

• Marriage (22, 1909 to Janaki age 9) 

• First paper 1911 

• His Notebooks 

• His Indian patrons  

• Many especially Ramachandra Rao supported 
him personally 

• Many British supporters: Francis Spring 

• Port Trust (25, 1912) 

• His wife, mother 

• Letter to Baker and Hobson  

 



Letters to Baker and Hobson 

 

H.F. Baker 
E.W. Hobson  

And finally the letter to Hardy… 



Hardy and Littlewood’s 

response  to letter 
• They  figured that Ramanujan's theorems 

        "must be true, because, if they were not true no one 
would have the imagination to invent them.” 

 

 
Hardy concluded that the letters were 
"certainly the most remarkable I have 

received" and commented that Ramanujan 
was "a mathematician of the highest quality, 
a man of altogether exceptional originality 

and power."  
Asked for proofs 



Reaction in India 

• Hardy writes back with encouragement 
and seeking proofs. 

His letter gives Ramanujan a boost. 

Ramanujan’s work examined by  a 

Senior Wrangler Walker, chief 

meteorologist FRS 

He is given a fellowship for 

research by bending some rules  

 

 
 



Bringing him to Cambridge 

• Ramanujan’s initial refusal 

• Goddess of Namakkal steps in 

 

•Mr Neville goes to Madras 



Ramanujan in Cambridge 

• Work with Hardy “I have never met his equal, 
and can compare him only with Euler or Jacobi. 
“ 

 

 
Attempted  coaching by Littlewood 

 
 Littlewood found Ramanujan a sometimes 

exasperating student. “Every time some 
matter was mentioned,” Littlewood 

remarked once, “Ramanujan’s response 
was an avalanche of original ideas.” 

http://www.usna.edu/Users/math/meh/euler.html
http://www.usna.edu/Users/math/meh/jacobi.html


John Littlewood  
•  Senior Wrangler* in the Mathematical Tripos of 1905 

 

 

On R: “The clear-cut idea of what is meant by a 

proof, nowadays so familiar as to be taken for 

granted, he perhaps did not possess at all. If a 

significant piece of reasoning occurred 

somewhere, and the total mixture of evidence and 

intuition gave him certainty, he looked no further.” 

*(The first woman to top the mathematics list was Philippa Fawcett in 

1890. At the time, women were not officially ranked, although they were 

told how they had done compared to the male candidates, so she was 

ranked "above the Senior Wrangler".) 

•Fellow of Trinity College in 1908,  

• Fellow of the Royal Society in 1916. 

 

http://en.wikipedia.org/wiki/Senior_Wrangler
http://en.wikipedia.org/wiki/Mathematical_Tripos
http://en.wikipedia.org/wiki/Philippa_Fawcett
http://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society


Best and worst of times 

• Amazing collaboration with Hardy 

 

•  Loneliness (Family) , Illness (diet)  

 

•  FRS (1918) 

 

• Fellow Trinity (1918) 

 



1729 

1729 = 103 + 93 = 123 + 13

Every number under 10000 was Ramanujan’s friend 



Ramanujan’s Formula for Pi 

(1910) 

3 terms   3.1415926535897932384626490657 

 Just 2 terms 3.1415926535897938779989058263 Radius of earth to hair 

Euler: 10,000 terms   3.1414971639472092031520459032 

In 1985 this was used to compute pi to 17 million digits.  
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Near the end 

 

• War ends and Ramanujan can return  

• Kumbakonam (Bhakthapuri St)  

• Return to Madras to meet his end 

4/26/20 at age 32. 



Janaki Ammal  

• Janaki joined him in Madras and nursed him till his untimely death 

on April 26, 1920. She became a 20 year old widow. 

• Komalattamal’s antics (horoscope). Ramanujan fights back 

 

•  In later years, after Ramanujan’s death, Janaki was happy to state: 

 

• I considered it my good fortune to give him rice, lemon juice, 

buttermilk, etc., at regular intervals and to give fomentation to his 

legs and chest when he reported pain. The two vessels used then 

for preparing hot water are alone still with me; these remind me 

often of those days 



• In 1950, one of her friends, Soundaravalli, died suddenly entrusting 

her with her 7 year-old son, W. Narayanan. Janakiammal took up 

the responsibility of bringing up this boy and became a foster mother 

to him. Mr. Narayanan resisted transfers and took voluntary 

retirement from the Bank in 1988, about 6 years before 

Janakiammal passed away, to take care of her health.  

 

• Mrs. Janakiammal Ramanujan, breathed her last on the morning of 

April 13, 1994, at the age of 94. 



Srinivasa Ramanujan 1887-1920 

"An equation for me has no meaning, unless it represents a thought of God."  



Hardy 1936 Harvard Tercentenary 

Conference 

• “I have to form for myself, as I have never 
formed before, and try to help you form some 
sort of reasonable estimate of the most romantic 
figure in the recent history of mathematics; a 
man whose career seems full of contradictions, 
who defines almost all the canons by which we 
are accustomed to judge one another, and about 
whom all of us will probably agree on one 
judgment only, that he was in some sense a very 
great mathematician”  

     



Hardy’s View 

 

 

• “He has been carrying an impossible 

handicap, a poor solitary Hindu pitting his 

brains against the accumulated wisdom of 

Europe”.  



Aftermath 

• A fourth notebook, the so-called "lost notebook", 

was rediscovered in 1976 by George Andrews. 

• Another film based on the book The Man Who 

Knew Infinity: A Life of the Genius Ramanujan 

by Robert Kanigel  made by Edward Pressman 

and Matthew Brown.  

• How far ahead was he? Was ignorance = bliss? 

• String theory uses Ramanujan’s identities 

http://en.wikipedia.org/wiki/Ramanujan's_lost_notebook
http://en.wikipedia.org/wiki/George_Andrews_(mathematician)


Postscript on Math 
• Whitehead & Russels’ page 379 

Kurt Gödel 

 



Ramanujan’s magic square 

22 12 18 87 

88 17 9 25 

10 24 89 16 

19 86 23 11 


