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The Mathematical Genius
SRINIVASA RAMANUJAN

22 December 1887 - 26 April 1920

India's greatest Made extraordinary
mathematical genius. contributions to mathematical
analysis, number theory,
infinite series, & continued
fractions

Independently compiled
nearly 3900 results.

Stated results Ramanujan
- prime & Ramanujan theta Known for Ramanujan's sum
function that inspired a vast Landau-Ramanujan constant

amount of further research. | Mock theta functions
Ramanujan conjecture

“An equation means nothing FGEELITERRNGILEEEI NI

to me unless it expresses a Rogers—Ramanujan identities
el el el Ramanujan's master theorem




Born on December 22, 1887 in Pallipalayam, Erode and grew up in
Kumbakonam, Tamil nadu.

Son of Srinivas lyenger and Komalathammal. His mother was a
housewife and his father worked as a clerk in a sari shop.

He did most of his mathematical exploration by his own (In particular
he discovered much trigonometry by himself as a 13 years old boy!)

About his talent,G.H. Hardy, who was known a big mathematician
and one of Ramanujan’s academic advisors with J.E. Littlewood, said
only a few giant mathematicians like Euler,Gauss,Newton had the
same talent which Ramanujan had.

He could not spent a stable childhood because of his poor family and
their life standards.



By age 13, he mastered an advanced
trigonometry book written by S.L.
Loney by himself.

After his graduation from high
school,he could not get a degree from
both colleges he entered at di erent
times(Government
College,Pachaiyappa's College) due to
his unwillingness about subjects except
mathematics and he could not enter
any university.

He found a Clerical job in Madras port
to help his family from poverty. (All
other free time were spent for maths)



Ramanujan wrote many letters (with his mathematical ndings) to
G.H. Hardy.

Hardy invited Ramanujan to Cambridge. During his visit, Ramanujan
wrote many research papers (some on his own, some joint with
Hardy)

Ramanujan had to overcome many di culties like during World War
I, Inability to eat English food.

Despite these hardships, for his eld-changing work he was elected
\Fellow of the Royal Society".

Due to Malnutrition, he felt ill, and he returned to home, where he
died one year later in 1920 at the young age of 32.



Dear Sir,

| beg to introduce myself to you as a clerk in the Accounts
Department of the Port Trust O ce at Madras on a salary of only
£20 per annum. | am now about 23 years of age. | have no
University education but | have undergone the ordinary school course.
After leaving school | have been employing the spare time at my
disposal to work at Mathematics. | have not trodden through the
conventional regular course followed in a University course, but | am
striking out a new path for myself. | have made special investigation
of divergent series in general and the results | get are termed by the
local mathematicians as startling.

By the second paragraph of his letter he was insisting he could give
meaning to negative values of the gamma function.

By the third he was disputing an assertion made by Hardy in his work
called Orders of In nity. Ramanujan claimed to have found an
approximation for the prime counting function(x) using which the
error is negligible. In other words he was challenging the prime
number theorem - the best approximation known then.



| would request you to go through the enclosed papers. Being poor, if
you are convinced that there is anything of value | would like to have
my theorems published. | have not given the actual investigations nor
the expressions that | get but | have indicated the lines on which |
proceed. Being inexperienced | would very highly value any advice
you give me. Requesting to be excused for the trouble | give you.

Yours truly,
S. Ramanujan (Dated on January 16, 1913).

The enclosed papers to which Ramanujan referred went on for nine
pages. Hardy would rank Ramanujan's letter as \certainly the most
remarkable | have ever received, its author a mathematician of the
highest quality, a man of altogether exceptional originality and
power."



Srinivasa Ramanujan lyengar came from a poor orthodox Bramhin
family in Madras. He was a brilliant student at school. When he
passed out, his headmaster introduced him as an outstanding student
who deserved scores higher than the maximum possible marks. He
received a scholarship for college education.

But at college he lost interest in all subjects except Mathematics. As
a result he failed in most and lost his scholarship. He enrolled in other
colleges but again he excelled in maths but failed most others. As a
result, he could not get any “certi cate' education beyond school.






Day and night he would do nothing but math. He would forget his
meals, his sleep in pursuit of math. His mother and wife had to feed
him while he carried out his passion.

Being a married person, his parent's and wife's responsibility fell on
him. He had to earn a living to sustain his family.

But who would give him a job? His work was of no value, least to
say incomprehensible to Indian mathematicians. He became so poor
that he had no paper to work on and would do all his math on a
slate, only write down the results in paper.



What was Ramanujan seeking through his appeals? Financial
support? World recognition? or something else. This is clear from
the conclusion,

if you are convinced that there is anything of value | would like to
have my theorems published...

Ramanujan just wanted to present his work before the world. He
always knew the genius in him and did not care for any world
recognition to accept it. Nor did he crave for money or power. He
was a very simple man who just wanted the bare necessities of life to
preserve his brain.

Ramanujan's letter was aimed for the world to make use of his
extraordinary gifts, so that his work may not be buried unknown with
him.



Ramanujan's letter Ans so, before midnight, after hours of
rummaging through the papers, Hardy and Littlewood began to
appreciate that they have been browsing through the works of a
genius.

Hardy sprung into action, he showed the letter to everyone, sent
parts of it to experts in particular elds, advised the India O ce in
London of his interest in Ramanujan and of his desire to bring him to
Cambridge.

Hardy replied back to Ramanujan, acknowledging of his deep interest
in the theorems and results and his wish to see their proofs.
Ramanujan was noti ed of Hardy's wish that he came to Cambridge.

But Hardy soon learned that Ramanujan was not coming. Religious

bindings prevented Brahmin and other orthodox Hindus from leaving
the borders.



But Ramanujan was extremely grati ed by Hardy's response. In his
second letter, he wrote, \I have found a friend in you who views my
labours sympathetically."

But of proofs, he shot back,

\...you will not be able to follow my methods of proof if | indicate

the lines on which | proceed in a single letter. ...What | tell you is
this: Verify the results | give and if they agree with your results, got
by treading on the groove in which the present day mathematicians
move, you should at least grant that there may be some truths in my
fundamental basis."

He then proceed to pile up more theorems, expanding on the ideas
about prime numbers on which Hardy had challenged him, and going
on to new work - in all, nine more theorem stu ed pages.



Many more letters were exchanged after that. In their
correspondence, Hardy was trying to wrest rigorous proofs from
Ramanujan. He knew what Ramanujan presented was just the tip,
many more were hidden under his sleeves. Ramanujan held back,
0 ering excuses.

Hardy was just \genuinely anxious to see what can be done to give
you a better chance of making the best of your obvious mathematical
gifts."

On Hardy's recommendation, Ramanujan was admitted to the
Presidence College in Madras and allowed to practice math with
single-minded devotion which had been his life long dream. This was
an exception made in Ramanujan's case who even lacked a bachelor's
degree.



Ramanujan's only task was to prepare reports every three months

detailing his progress which he delivered dutifully on time. In his rst
report, he o ered a theorem - later to be called Ramanujan's Master
Theorem - which would provide the means to evaluate many de nite
integrals whose evaluation was still not possible by known methods.

Ramanujan presented a powerful generalization of Frullani's 1821
integral theorem that could be made to evaluate formerly unyielding
integrals. Hardy had written a paper on the Frullani integral, but he
had never seen in it what Ramanujan saw now.

This time Ramanujan provided proofs for his assertions but they were
his by unique methods di erent from the existing ones. Ramanujan
had discovered a new path of mathematics for himself.



Ramanujan had strong faith in God. Everything that he discovered,
he attributed to the will of God. Goddess Namagiri, whom he
worshiped, he said, would come to his dreams and give him the
theorems and without Her counsel he could not take any step. He
claimed to be just the agent, God the real doer.

Once on a car, the driver was enjoying himself, was alternating
sudden stops with sharp accelerations, jerking the passengers around
unmercifully. Said Ramanujan,

"That man imagines he has the power to go slow or fast at his
pleasure. He forgets that he gets the power through the current that
ows in the overhead wires. That is the way Maya works in the
world."



He often said, \An equation for me has no meaning, unless it
represents a thought of God." And this quality of Ramanujan inspires
me the most.

Ramanujan was not a dogmatic ritual observer. A deity for him
meant just a symbol for God. Hardy cites Ramanujan as remarking
that all religions seemed equally true to him.

On the contrary, Hardy was a con rmed atheist. But even he had to
admit that Ramanujan "who for most of his life took counsel from a
family goddess, declaring it was she to whom his mathematical
insights were owed; whose theorems would at intellectually
backbreaking cost, be proved true - yet leave mathematicians ba ed
that anyone could divine them at the rst place."



About his work, Littlewood had written Hardy, \I can believe that
he's at least a Jacobi." Hardy would rate him even higher: \I have
never met his equal, | can compare him only with Euler or Jacobi.”

On a scale out of 100 of natural mathematical ability, Hardy assigned
himself 25, Littlewood 30, and to David Hilbert, the most eminent
mathematician of his day, he assigned 80. To Ramanujan he assigned
100.

In 1918 Hardy and Ramanujan studied the partition function p(n)
and gave a non-convergent asymptotic series that permits exact
computation of the number of partitions of an integer.









