
Mathematics in Ancient India



Magic squares in India

Each row, column and diagonal 
adds up to  34 as it should.



Mathematics and Leonardo da Vinci

 In the Renaissance period, 
we see interest in the relation 
between art and 
mathematics.

 Echoing Plato who wrote 
“Let no one ignorant of  
geometry enter this 
Academy”, Leonardo da 
Vinci wrote “Let no one 
who is not a mathematician 
read my works.”



Magic squares in the Renaissance
 The interest in 

mathematics is 
evident in the work 
of  Albrecht Durer’s 
“Melancholia”.

 We can see the 
presence a variation 
of  the 4 x 4 magic 
square of  India in 
his painting.



Existence of  magic squares of  order n

 We will show how to place all the numbers from 1 
to n2 in an n x n grid so as to form a magic square.

 Recall:



Lehmer’s algorithm (1929)



Why does this work?



The map is one-to-one



Inverting a matrix mod n



Checking row, column & diagonal sums



Final tally

 The verification on the columns, and diagonals is 
similar and left as an exercise.



Source: Crest of  the Peacock by George Joseph







The Sulvasutras

 The word “sulva” means rope.  The Sulvasutras are 
“rules of  the chord” or the art of  measurement.

 In Apastamba’s Sulvasutras, we find the first 
mention of  the Pythagorean theorem.

 He also discusses how the construct a square whose 
area is equal to a given rectangle.

 We also find here references on how to 
approximate √2.



The decimal system and the use of  zero
 The earliest known evidence for the 

use of  the modern decimal system 
dates back to the Vedas and are 
dated around 1500 BCE.  

 But there are inscriptions in Indian 
temples dating to 800 CE. But it is 
clear from Brahmagupta’s work, the 
system was already in place around 
600 CE in India.

 The best known is the famous 
Vishnu temple in Gwalior, Madhya 
Pradesh where the inscription 
clearly shows the number 270.



Laplace on the value of  the decimal 
system
 The adoption of  the decimal system in Europe was 

late in coming.
 At first, the sexagesimal system of  the Babylonians 

gained prominence that Copernicus was using it.
 The Arab world adopted it in the 10th century.
 Laplace is quoted as saying “It is India that gave us the 

ingenious method of  expressing all numbers by means 
of  ten symbols, each symbol receiving a value of  
position as well as an absolute value; a profound and 
important idea which appears so simple to us now that 
we ignore its true merit. But its very simplicity and the 
great ease which it has lent to computations put our 
arithmetic in the first rank of  useful inventions; and 
we shall appreciate the grandeur of  the achievement 
the more when we remember that it escaped the 
genius of  Archimedes and Apollonius, two of  the 
greatest men produced by antiquity”

Pierre-Simon Laplace
(1749-1827)



From magic squares to square roots

 But what we see as a recurrent theme in Indian 
mathematics is the study of  square roots.

 In attempts to get better approximations, they were 
led to study a special Diophantine equation, now 
called the Brahmagupta-Pell equation x2- Dy2=1.

 We will take up the work of  Brahmagupta and 
others in the next lecture.
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