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শ্রীনিবাস রামািুজি 

 

"Touching the infinity with Ramanujan" where his 3 Proofs are shown in details: Infinite Sum, Infinity Roots, Taxi-Cab 'Hardy-Ramanujan' Number with 

letters exchanged between Hardy and Ramanujan along with Hardy's remarks of appreciation for Ramanujan with a "Brief History of discovering Ramanujan's 

Genius" by Hardy. Covering the aspects about Ramanujan's Brilliance' as any when expressed by Hardy to his fellow colleagues over several discussions. 

 

 

 

Left – Hardy. Right – Ramanujan 

 

 

 

 

 

 

 

 

[Hardy remarked about Ramanujan as ‘The man who taught 

infinity’ 

On about January 31, 1913 a mathematician named G. H. Hardy 

in Cambridge, England received a package of papers with a cover letter that 

began: “Dear Sir, I beg to introduce myself to you as a clerk in the Accounts 

Department of the Port Trust Office at Madras on a salary of only £20 per 

annum. I am now about 23 years of age….” and went on to say that its author 

had made “startling” progress on a theory of divergent series in mathematics, 

and had all but solved the longstanding problem of the distribution of prime 

numbers. The cover letter ended: “Being poor, if you are convinced that there 

is anything of value I would like to have my theorems published…. Being 

inexperienced I would very highly value any advice you give me. Requesting 

to be excused for the trouble I give you. I remain, Dear Sir, Yours truly, S. 

Ramanujan”. 

What followed were at least 11 pages of technical results from a 

range of areas of mathematics.] Excerpts from” [1 - 6] 

 

 

[G. H Hardy and J.E. Littlewood were two giants of mathematics in the first half of the 20th century, especially in number theory and analysis. After 

dinner in Trinity one evening, Hardy mentioned to Littlewood some of the claims he had received in the mail from an unknown Indian. Some assertions they knew 

well, others they could prove, others they could disprove, but many they found not only fascinating and unusual but also impossible to resolve.   

Bertrand Russell wrote that by the next day he “found Hardy and Littlewood in a state of wild excitement because they believe they have found a second 

Newton, a Hindu clerk in Madras making 20 pounds a year.” 

Hardy quoted "... On the other hand there were things of which it was impossible that he would remain in ignorance … so I had to try to teach him, and in 

a measure I succeeded, though I obviously learnt from him much more than he learnt from me." Hardy even compared Ramanujan's brilliance with Bernoulli and 

Euler. Neville’s stated “the discovery of the genius of S. Ramanujan of Madras promises to be the most interesting event of our time in the mathematical world …” 

Ramanujan was invited and on 17 March 1914 he traveled to England by ship leaving his wife to stay with his parents in India. During his short life, 

Ramanujan independently compiled nearly 3,900 results. Many were completely novel; his original and highly unconventional, like: the Ramanujan prime, the 

Ramanujan theta function, partition formula and mock theta functions, which opened entire new areas of work and inspired a vast amount of further research. Hardy 

found these results "much more intriguing" than Gauss's work on integrals. 

Ramanujan once said, "An equation for me has no meaning unless it expresses a thought of God." Sadly, Ramanujan left this world at the age of just 32, 

on April 26 1920.] Excerpts from” [1 - 6] 
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Letter exchanged between Ramanujan and Hardy. From [4, 5, 6] 
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The Man Who Knew Infinity (2016). Warner Bros. From [7, 8] 

 

1729 = 93  +  103  =  729 + 1000 = 1729 

1729 = 123  +  13  =  1728 + 1 = 1729 

Taxi Cab Number or Hardy-Ramanujan Number 

 
Indian Mathematician Ramanujan was ill at hospital and a Cambridge mathematician Hardy visited him to 

see in hospital. On a informal talking... He said to Ramanujan that "the taxi by which i came had a boring 

number 1729".... Ramanujan said "No. Hardy... It’s the smallest number that can be represented as the 

sum of two cubes in two different ways".... 

 

 

 
 

Michio Kaku on Ramanujan — “Srinivasa Ramanujan was the strangest man in all of mathematics, 

probably in the entire history of science. He has been compared to a bursting supernova, illuminating the 

darkest, most profound corners of mathematics, before being tragically struck down by tuberculosis at the 

age of 33… Working in total isolation from the main currents of his field, he was able to rederive 100 

years’ worth of Western mathematics on his own. The tragedy of his life is that much of his work was 

wasted rediscovering known mathematics.” From [10] 

[In 1903, when Ramanujan was 15 years old, he obtained a copy of a book called “Synopsis of 

Elementary Results in Pure and Applied Mathematics”. It was written by G. S. Carr in 1886. This book 

contains a compilation of about 5000 theorems.... This book is considered to have awakened the genius.] 

Excerpts from [10] 

 

 
 

3 

=  9 

=  1 + 8 

=  1 + 2 ∗ 4 

=  1 + 2 16 

=  1 + 2 1 + 15 

=  1 + 2 1 + 3 ∗ 5 

=  1 + 2 1 + 3 25 

=  1 + 2 1 + 3 1 + 24 

=  1 + 2 1 + 3 1 + 4 ∗ 6 

=  1 + 2 1 + 3 1 + 4 36 

=  1 + 2 1 + 3 1 + 4 1 + 35 

=  1 + 2 1 + 3 1 + 4 1 + 5 ∗ 7 

 

The root tends to infinity having answer is 3 

 

=  1 + 2 1 + 3 1 + 4 1 + 5 49. . . . . . . ∞  Excerpts from [9] 

 

Godfrey Harold Hardy — The mathematician who discovered the 

genius Ramanujan. 

 



4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑆1 = 1 − 1 + 1 − 1 + 1 − 1 + 1 − 1 + 1 − 1 + 1 − 1. . . . . . . . ∞ 

1 + (−1 + 1) + (−1 + 1) + (−1 + 1) + (−1 + 1). . . . . ∞ = 1 

1 − 𝑆1 = 1 −  1 − 1 + 1 − 1 + 1 − 1 + 1 − 1 + 1 − 1 + 1. . . . . . . . ∞  

𝑆2 = 1 − 2 + 3 − 4 + 5 − 6 + 7 − 8 + 9. . . . . . . . ∞ 

𝑆2 = 0 + 1 − 2 + 3 − 4 + 5 − 6 + 7 − 8 + 9. . . . . . . ∞ 

2𝑆2 = 1 − 1 + 1 − 1 + 1 − 1 + 1 − 1. . . . . . . ∞ | 𝑅𝐻𝑆 =  𝑆1 
 

𝑆𝑜, 2𝑆2 = 𝑆1  𝑆1 = 1/2  
𝑆𝑜, 2𝑆2 = 1/2 
𝑆𝑜, 𝑆2 = 1/4 

𝑆3 = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9. . . . . . . . ∞  
 

𝑆2 = 1 − 2 + 3 − 4 + 5 − 6 + 7 − 8 + 9. . . . . . . . . . ∞  
 

𝑆3 − 𝑆2 =  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9. . . . . . . . ∞ −  1 − 2 + 3 − 4 + 5 − 6 + 7 − 8 + 9. . . . . . . . . ∞  
 

𝑂𝑟, 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9. . . . . . . ∞ − 1 + 2 − 3 + 4 − 5 + 6 − 7 + 8 − 9. . . . . . ∞  
 

𝑂𝑟, 0 + 4 + 0 + 8 + 0 + 12 + 0 + 16. . . . . . ∞  
 

 𝐸𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 0  
 

𝑊𝑒 𝐺𝑒𝑡 −  4 + 8 + 12 + 16. . . . . . ∞  
𝑂𝑟, 4(1 + 2 + 3 + 4. . . . . . ∞ ) 

𝑂𝑟, 4𝑆3 
 

𝐵𝑦 𝑤𝑟𝑖𝑡𝑖𝑛𝑔 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑚. . . . 
 

𝑆3 − 𝑆2 = 4𝑆3 
𝑂𝑟, 𝑆3 − 1/4 = 4𝑆3 
𝑂𝑟, 4𝑆3 − 𝑆3 = −1/4 

𝑂𝑟, 3𝑆3 = −1/4 
𝑂𝑟, 𝑆3 = − 1/12 ∗ 

 

𝑾𝒉𝒂𝒕 𝒊𝒔 𝟏 + 𝟐 + 𝟑 + 𝟒 + 𝟓 + 𝟔 + 𝟕 + 𝟖 + 𝟗 + 𝟏𝟎 + 𝟏𝟏 + 𝟏𝟐 + 𝟏𝟑 + 𝟏𝟒 + 𝟏𝟓 + 𝟏𝟔 + 𝟏𝟕. . . . . . . . . . . . . . . . . ∞ ?† 

 

The answer is −1/12‡ 

 

 

Considering three Series of Real Numbers – 𝑆1, 𝑆2, 𝑆3 

 

 

 

By grouping, 

 

 

Subtracting 1 from 𝑆1, 

 

 

Or, 1 − 𝑆1 = 𝑆1 ∵ by subtracting 1 the series remains same and is equal to 𝑆1 

Or, 2𝑆1 = 1 

Or, 𝑆1 = 1/2 

 

 

Taking again 𝑆2 but by taking a 0 in front, 

 

 

Adding them together, 

 

 

 

 

 

 
 

 

 

 

‡†* There’s been several deductions stating others forms of proofs while some approaches to further showing the usage of fundamental mathematics is not trivial as used for this proof. Those are not been 

concerned [neither denied  nor opinioned] as this paper is subject to show the works of Ramanujan. 
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From [11] 
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