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Contribution of Ramanujan in Mathematics has been profound and far-reaching,
leaving an indelible mark on various fields of mathematics. Born in 1887 in Erode, India,
Srinivasa Ramanujan was a self-taught mathematician whose extraordinary ability to
perceive complex mathematical concepts set him apart from his contemporaries. Despite
facing numerous challenges in his life, including poverty and lack of formal education,
Ramanujan's work has inspired mathematicians for generations and continues to influence
modern mathematics.

Early Life and Education

Srinivasa Ramanujan was born into a modest family, where his mother was a school
teacher and his father worked as a clerk. From an early age, Ramanujan displayed an
exceptional talent for mathematics, often engrossing himself in mathematical problems
without formal guidance. His educational journey was fraught with difficulties, as he
struggled with subjects other than mathematics and eventually dropped out of college.

Self-Study and Discovery

During his formative years, Ramanujan immersed himself in mathematical texts,
particularly those written by mathematicians such as G. H. Hardy and others. His self-
study led him to develop unique methods and results, which he later compiled in
notebooks filled with original theorems and equations. Some of his significant findings
during this period included:

New techniques in infinite series

Insights into number theory

Innovative approaches to continued fractions

Collaboration with G. H. Hardy

Ramanujan's breakthrough came when he sent a letter filled with his mathematical
findings to G. H. Hardy, a prominent mathematician at the University of Cambridge. Hardy
was initially skeptical of Ramanujan's claims but was soon astonished by the depth and
originality of his work. This marked the beginning of a fruitful collaboration that would



significantly impact both mathematicians’ careers.

Hardy-Ramanujan Number

One of the most famous anecdotes from their collaboration is the story of the "Hardy-
Ramanujan number," 1729. Hardy visited Ramanujan in the hospital and mentioned that
he arrived in a "dull taxi cab" numbered 1729, which he thought was uninteresting.
Ramanujan immediately countered that 1729 was, in fact, the smallest number expressible
as the sum of two cubes in two different ways:

1³ + 12³ = 1729

9³ + 10³ = 1729

This story illustrates Ramanujan's extraordinary intuition and ability to recognize patterns
in numbers.

Major Contributions to Mathematics

Ramanujan's contributions to mathematics are vast and varied, encompassing areas such
as number theory, continued fractions, and infinite series. Below are some of his most
significant contributions:

1. Number Theory

Ramanujan made substantial advancements in number theory, particularly in the area of
partition functions, which count the different ways a number can be expressed as the sum
of positive integers. His formula for the partition function is given by:

P(n) = (1/4n√3) e^(π√(2n/3)) (1 + O(1/n))

This groundbreaking work laid the foundation for future research in combinatorial number
theory.

2. Continued Fractions

Ramanujan's work on continued fractions was groundbreaking. He developed new
methods to analyze and compute these fractions, which had significant implications in
approximation theory. His results included:



Innovative formulas for the convergence of continued fractions

New insights into the relationship between continued fractions and elliptic functions

3. Ramanujan's Tau Function

Ramanujan introduced the tau function, which has profound connections to number theory
and modular forms. The tau function, denoted as τ(n), is defined for positive integers n
and has fascinating properties, including:

It is multiplicative: τ(mn) = τ(m)τ(n) for coprime m and n.

It is related to the coefficients of the expansion of the modular discriminant Δ.

This function has inspired extensive research, leading to significant developments in the
theory of modular forms and elliptic curves.

4. Infinite Series and Products

Ramanujan's work on infinite series and products led to many remarkable results. His
series for π, for example, was groundbreaking:

π = 2√2/9801 ∑ (4n)!(1103 + 26390n) / (n!)^4 (396^(4n))

This formula converges extraordinarily quickly and has been instrumental in computing
the digits of π with remarkable precision.

Legacy and Influence

The legacy of Ramanujan is immense and continues to resonate through the field of
mathematics. His work has inspired countless mathematicians and researchers, leading to
new branches of study and the exploration of previously uncharted areas. Some of the
noteworthy aspects of his legacy include:

1. Ramanujan's Notebooks

The notebooks that Ramanujan left behind contain thousands of results, many of which are
still being studied and understood today. These findings have prompted mathematicians to



explore new theories and conjectures.

2. Recognition and Honors

In recognition of his contributions, numerous awards and honors have been bestowed
upon Ramanujan posthumously. Institutions have been named after him, and his life and
work have inspired various biographical films, documentaries, and books.

3. Influence on Modern Mathematics

Ramanujan's work has had a profound impact on modern mathematics, inspiring research
in areas such as algebra, geometry, and mathematical physics. His methods and results
continue to be relevant, leading to new discoveries and insights.

Conclusion

The contribution of Ramanujan in mathematics is a testament to the power of
intuition, creativity, and perseverance in the pursuit of knowledge. His extraordinary
insights into number theory, infinite series, and continued fractions have laid the
groundwork for much of modern mathematics. As mathematicians continue to explore the
depths of his work, the brilliance of Srinivasa Ramanujan remains an enduring source of
inspiration and discovery. His legacy serves as a reminder of the potential that lies within
those who dare to think differently and challenge the norms of their time.

Frequently Asked Questions

What is the significance of Ramanujan's contributions
to number theory?
Ramanujan made groundbreaking contributions to number theory, particularly in partition
functions, continued fractions, and modular forms, leading to new insights and methods
that are still influential in modern mathematics.

How did Ramanujan contribute to the field of infinite
series?
Ramanujan developed various infinite series representations, including his famous series
for calculating π, which have been used to derive new formulas and improve
computational methods in mathematics.



What are Ramanujan's tau functions and why are they
important?
Ramanujan's tau functions are significant in the study of modular forms and number
theory; they are related to the coefficients of the q-expansion of modular forms and have
implications in algebraic number theory.

Can you explain Ramanujan's work on prime numbers?
Ramanujan contributed to the distribution of prime numbers through his work on the
Riemann Hypothesis and his formulas related to prime counting functions, influencing
later developments in analytic number theory.

What is Ramanujan's contribution to mathematical
analysis?
In mathematical analysis, Ramanujan introduced innovative approaches to convergence
and divergence of series, and his work on asymptotic expansions has been crucial for
various applications in analysis.

How did Ramanujan impact the field of combinatorics?
Ramanujan's work on partitions, including his partition function and the theory of
partitions, laid foundational concepts in combinatorics, influencing later mathematicians
and providing tools for counting problems.

What legacy did Ramanujan leave for future generations
of mathematicians?
Ramanujan's legacy includes a wealth of original results, conjectures, and theorems that
continue to inspire research in various fields of mathematics, as well as the establishment
of the Ramanujan Journal and numerous awards in his name to honor excellence in
mathematics.
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