
Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-VI, Issue-III, May-June 2016 Issue 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8  

 
Page 65 

            A Review: Contribution of Leonhard Euler in Mathematics 

 

Harpreet Singh
a
, Sukhdeep Singh Bal

b   

a
Assistant Professor, Deptt. of Mathematics, Guru Nanak College, Budhlada, Distt. 

Mansa (Pb.), India  
b
Student of B.Sc., Guru Nanak College, Budhlada, Distt. Mansa (Pb.), India  

------------------------------------------------------------------------------------------------------------ 

 

 

In this article, the commitment of Great Mathematician Leonhard Euler in the 

advancement of mathematics is depicted. Beginning with the early life, exceptional 

consideration is given to his phenomenal exploration work which framed a solid 

establishment in the advancement of analysis, number theory, algebra, geometry and 

different fields of mathematics. 

------------------------------------------------------------------------------------------------------------ 

 

INTRODUCTION 

Leonhard Euler was born on 1707, April 15 in Basel, Switzerland. He was a son of a 

famous Priest, Paul Euler. He died in 1783 St. Petersburg, Russia at the age of 76. Euler 

was a genius and born with a remarkable memory. Leonhard got his first education in 

mathematics at home from his dad, as his father was also interested in mathematics and 

studied from Jakob Bernoulli at university. At the age of 13 Euler entered the University 

of Basel and took courses from famous Professor, John Bernoulli, younger brother of 

Jakob Bernoulli. Euler was not limited to Mathematics; he also did Master’s degree in 

Philosophy. In 1727 he joined St. Petersburg Academy where he continued his research 

with Daniel Bernoulli in mechanics and physics and was able to publish his work in the 

respective field. Euler was dedicated to his work. He continued his scientific work even 

after losing sight in his right eye. Leonhard Euler was a great mathematician who, made 

exceptional contributions to various fields of mathematics, physics, chemistry, 

astronomy, geography, music, and history. He continued solving problems on geometry, 

number theory and hydrodynamics. Euler has contribution to solid and fluid mechanics, 

elasticity, optics and aerodynamics. There are number of theorems, equations, and 

formulas with name of Euler. He wrote many books on algebra, differential geometry and 

calculus of variations. Karl Friedrich Gauss wrote about Euler,” The study of Euler’s 

work will remain the best school for different fields of mathematics and nothing can 

replace it” 
 

FAMOUS BASEL PROBLEM 

Euler contributed to almost every branch of mathematics. One of the Euler’s 

achievements of becoming famous was his solution of the “Basel problem”, the sum of 

the reciprocals of the squares. Euler found the sum of the infinite series 

                                        + + ----------+ ------ =  

 which was equal to and is known as Euler’s zeta function ς(s) for s=2 . 

Abstract 
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Euler was the first who gave f(x) as the notation to a function of x. In his book, 

“Introduction to the analysis of the infinite” he defined the exponential and logarithmic 

functions as limits, 

                                              =  

                                               

 By giving x the value one in the exponential series gives the Euler number e = 

2.71828183…. In 1740 he discovered the universal Euler constant γ given by                 

                                 γ = ----------+ =0.577215665---- 

which gives the amazing relation between logarithmic function and harmonic series 

 

EULERS IDENTITY 

Euler gave symbol iota (i) to  as an imaginary number. He established the 

tremendous formula given by +1=0 relating five fundamental constants, e the base of 

natural logarithm, i-the imaginary number, π-circular constant, 0-additive identity, 1-

multiplicative identity and is known as Euler’s equation. Using exponential series he 

established the most well known formula, 

                                                  =   

that is known to us as Euler’s identity. He gave two alternative proofs of this identity. He 

generalized the De Moivre’s theorem 

                                               (  =  

for all real values of n. In 1746 he shows that an imaginary power of an imaginary 

number i is real.   

 

EULER AND LAGRANGE 

Euler and Lagrange worked on calculus of variation of which the main problem is to 

determine the function which extremises the functional and they proved that the 

necessary and sufficient condition for extremisation is to satisfy the non linear second 

order differential equation       which is the well known Euler-Lagrange 

equation. Euler generalized this problem for n dependent variables.He also considered the 

same problem with the help constraint called isoperimetric problems. 

Euler devoted to calculus by deriving many formulas for the derivative of the rational, 

trigonometric and transcendental functions. He made many significant contributions to 

the theory of ordinary differential equations and introduced the concept of integrating 

factor for solving linear ordinary differential equation with constant coefficient. For 

partial differential equation he derives homogeneous functions and proved that      

x   known as Euler’s theorem for homogeneous functions of degree n and 

generalized the result for m variables. 

 

EULERS PHI FUNCTION 

Euler was the first who proved that a prime number of the form 4n+1 can be written as 

the sum of two squares in exactly one way. Fermat’s little theorem expressed as  

(mod p) for prime p and integer a was generalized by Euler’s phi function in the form 

≡1 (mod p) where (a, n) =1. This phi function played an important role in modern 
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world in sending messages securely known as cryptography. Euler and Lagrange showed 

that every positive integer can be written as the sum of the squares of four integers that is 

a positive integer n can  be written as n= .  

 

CONTRIBUTION TO GEOMETRY 

Geometry was the subject that Euler liked the most. The orthocenter, centroid and the 

circumcentre are collinear in this order and the line joining these points is called Euler 

line. Besides this we have Euler’s nine-point circle on which lies nine points including 

the midpoints of three sides of a triangle, the midpoints of the lines joining the 

orthocenter to three vertices and the feet of three altitudes. Euler published distance 

formula which states that the square of the distance between circumcentre and incentre of 

a triangle is equal to the difference of the square of circum radius and twice the product 

of the circum radius and inradius. He played a part in analytic geometry by originating 

the general second degree equation in two dimensions with constant coefficient in the 

form a +2hxy+2gx+2fy+c=0 

Euler is the founder of the polyhedron formula V – E + F = 2 where V denotes number of 

vertices, E the number of edges and F the number of faces of a polyhedron.  Euler 

discovered the Eulerian integrals of first and second kind which are known as beta and 

gamma function. 

Euler marked the beginning of graph theory by solving the famous problem of seven 

bridges of the city of Konigsberg on the river Pregel. 

CONCLUSION 

Euler’s field of research was very vast. The results and theorems he proved are playing 

very important role in modern mathematics. His commitment in the advancement of 

Mathematics astonished the Mathematicians of that time as well as gave a way to future 

analysts.  
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