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The Evolution of Mathematics: From Vedic Methods to Modern 

Mathematics 
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ABSTRACT 

Mathematics is a science that involves the study of numbers. There is often a comparison 

between two types of mathematics: Vedic and modern. In this paper, we will explore both 

methods to determine which is more effective. In modern mathematics, when calculations 

become lengthy, we often rely on calculators. However, Vedic mathematics allows us to 

solve even complex calculations in less time compared to modern methods. The results of 

Vedic mathematics are the outcome of continuous practice by Swami Bharati Krishna Tirthaji 

Maharaj. Vedic mathematics uses 16 sutras and 13 sub-sutras to solve various problems. In 

this paper, we will use Meru-Prastara to find binomial expansions and perform 

differentiation. 

Keywords: Binomial Theorem, Differentiation & Integration, Meru-Prastar, Pascal Triangle, 

Vedic Mathematics 

 special method for finding the number of combinations, called Meru-Prastara, is 

described in Chandah Sutras (200 BC). It is basically the same triangular array 

commonly known as Pascal’s triangle. Pascal's Triangle is a triangular array of 

numbers where each entry is the sum of the two numbers directly above it. It starts with a 

single "1" at the top. Each row corresponds to the coefficients in the expansion of a binomial 

expression ((a + b)n).Pascal triangle is the named after French mathematician Blaisepascal. 

Vedic mathematics, the formula for removing double multiples was given only in the third 

century. Which was called Meru-Prastar, where 'Meru' i.e. mountain and 'prastar' i.e. ledder 

of mountain. The first description of the 6 lines of MeruPrastaris in Pingal's verse weapons. 

The 'merupstar' describing the difference of verses is comparable to the triangle of pascal. 

The meruprastara rule by Pingal is explained by Halayudh in his mrintasajivani as follows. 

 

History of the Binomial Theorem- 

The history of the Binomial theorem is very entertaining. It is often believed that Pascal did 

the work of desiring the Binomial multiplication as a triangle, but pingle, the third-century 

Indian mathematician, has used the biverse multiplication beautifully in verses: sutram. This 

was called ‘Meruprastara’. According to Janshruti, it was the anuj of Panini, He mentions the 

meruprastara, the biverse theorem and the double-edged number; the stalled chanuimatdha in 

the verse sutras. 
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APPLICATION OF MERU-PRASTAR: 

Meru Prastar, also known as the Pascal's Triangle in Vedic mathematics, is a triangular 

arrangement of numbers where each number is the sum of the two directly above it. It's used 

to find combinations and coefficients in binomial expansions. In Vedic texts, it represents 

various combinatorial and algebraic concepts. Each row corresponds to the coefficients of the 

binomial expansion of ((a + b)n). 

 

Pascal’s Triangle 

1 

1                  1 

1                2              1 

1              3             3                 1 

1          4               6         4              1 

                                             1          5             10          10       5             1 

 

 

MULTIPLICATION BY VEDIC METHOD: 

Example: Find the value of (1002)5 

Solution: - a = 1 ,b = 002 

(a+b)5  = a5| 5a4b1| 10a3b2| 10 a2b3| 5ab4|a0b5 

= (1)5| 5(1)4(002) | 10(1)3(002)2| 10(1)2(002)3| 5(1) (002)4| (002)5 

= 1 | 5 × 2 | 10 × 4 | 10 × 8 | 5 × 16 | 32 

= 1 | 010 | 040 | 080 | 080 | 32 

= 1 010 040 080 080 32 

 

MULTIPLICATION BY MODERN METHOD: 

Example: Find the value of (1002)5 

Solution: - General Formula 

(a+b)n = nC0anb0 + nC1an-1b1 + nC2an-2b2 + nC3an-3b3 +…….+ nCna0bn 

According to the question, on writing 5 in place of n in the formula, because the power of the 

question is 5, (a+b)5 = 5C0a5b0 + 5C1a4b + 5C2a3b2 + 5C3a2b3 + 5C4a1b4 + 5C5a0b5 

(1000+2)5 = 5C0 (1000)5 (2)0 + 5C1 (1000)4 (2)1 + 5C2 (1000)3 (2)2 + 5C3 (1000)2 (2)3 + 5C4 

(1000)1 (2)4 +5C5 (1000)0 (2)5 

=1×1000000000000000×1+5×1000000000000×2+10×1000000000×4+10×1000000×8  

+5×1000×16 +1×32 

=1000000000000000 + 10000000000000 + 40000000000 + 80000000 + 80000 + 32 

= 1 010 040 080 080 32 

 

DIFFERENTIATION BY VEDIC METHOD: 

For higher derivative like D2, D3, D4, D5 the Vedic sub formula “proportionately” is applied. 

Along with this to find the coefficients we use Meru Prastar method also known as Pascal’s 

triangle. 
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Coefficients Derivatives 

1 D  (given function) 

1 , 1 D1  ( First derivative) 

1, 2 , 1 D2 ( Second derivative) 

1, 3, 3, 1 D3 ( Third derivative) 

1, 4, 6, 4, 1 D4 ( Fourth derivative) 

1, 5, 10, 10, 5, 1 D5( Fifth derivative) 

 

Example: Find the third derivative of x4 e2x 

Solution: - Since the coefficient for power 3 will be 1, 3, 3, 1 then 

  a = x4, b = e2x 

𝑑3

𝑑𝑥3
(𝑥4𝑒2𝑥)

=  
𝑑0

𝑑𝑥0
(𝑥4)

𝑑3

𝑑𝑥3
(𝑒2𝑥) | 3

𝑑1

𝑑𝑥1
 (𝑥4)

𝑑2

𝑑𝑥2
(𝑒2𝑥))| 3 

𝑑2

𝑑𝑥2
(𝑥4)

𝑑1

𝑑𝑥1
(𝑒2𝑥) | 

𝑑3

𝑑𝑥3
 (𝑥4)

𝑑0

𝑑𝑥0
(𝑒2𝑥))| 

 

𝑑3

𝑑𝑥3
(𝑥4𝑒2𝑥) = 𝑥4. 2.2. 2𝑒2𝑥|3. 4𝑥3. 2.2. 𝑒2𝑥|3.4.3𝑥2. 2. 𝑒2𝑥|4.3.2.2𝑥𝑒2𝑥  

 

𝑑3

𝑑𝑥3
(𝑥4𝑒2𝑥) = 8𝑥4𝑒2𝑥 + 48𝑥3𝑒2𝑥 + 72𝑥2𝑒2𝑥 + 48𝑥𝑒2𝑥 

 

DIFFERENTIATION BY VEDIC METHOD: 

For higher derivative like D, D2, D3, D4 the Vedic sub formula Urdhava-triyagbhyam which 

means “Vertically and crosswise” is applied. Along with this to find the coefficients we use 

Meru Prastar method also known as Pascal’s triangle. (For 2nd derivative) 

 

 D D1 D2 

 * * * 

 * * * 

Coefficients 1 2 1 

 

Example:  Find the second derivative of 𝑥4𝑒3𝑥. 

Solution: - Since the coefficient for power 3 will be 1, 2, 1 

Then, 

 D D1 D2 

 𝑥4 4𝑥3 12𝑥2 

 𝑒3𝑥 *3𝑒3𝑥 9𝑒3𝑥 

Coefficients 1 2 1 

𝑑2

𝑑𝑥2
(𝑥4𝑒3𝑥) = 9𝑥4𝑒3𝑥 + 24𝑥3𝑒3𝑥 + 12𝑥2𝑒3𝑥 

 

Example:  Find the third derivative of 𝑥4𝑒4𝑥. 

Solution: - Since the coefficient for power 3 will be 1, 3, 3, 1. 

 D D1 D2 D3 

 * * * * 

 * * * * 

Coefficients 1 3 3 1 
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𝑑3

𝑑𝑥3
(𝑥4𝑒3𝑥) = 𝑥427𝑒3𝑥 + 3 × 4𝑥3 9𝑒3𝑥 + 3 × 3𝑒3𝑥12𝑥2 + 𝑒3𝑥24𝑥 

                      
𝑑3

𝑑𝑥3
(𝑥4𝑒3𝑥)= (27x4 + 108x3+108x2 +24x) e3x 

 

DIFFERENTIATION BY MODERN METHOD: 

Example: Find the third derivative of 𝑥4𝑒3𝑥 

Solution: 

Differentiate with respect to x 
𝑑

𝑑𝑥
(𝑥4𝑒3𝑥) =  𝑥4

𝑑

𝑑𝑥
(𝑒3𝑥) + 𝑒3𝑥

𝑑

𝑑𝑥
(𝑥4) 

𝑑

𝑑𝑥
(𝑥4𝑒3𝑥) = 3𝑥4𝑒3𝑥 + 4𝑒3𝑥𝑥3 

𝑑

𝑑𝑥
(𝑥4𝑒3𝑥) = (3𝑥4 + 4𝑥3)𝑒3𝑥 

Differentiate with respect to x 

𝑑2

𝑑𝑥2
(𝑥4𝑒3𝑥) = (3𝑥4 + 4𝑥3)

𝑑

𝑑𝑥
(𝑒3𝑥) + 𝑒3𝑥

𝑑

𝑑𝑥
(3𝑥4 + 4𝑥3) 

𝑑2

𝑑𝑥2
(𝑥4𝑒3𝑥) = (3𝑥4 + 4𝑥3)3𝑒3𝑥 + 𝑒3𝑥(12𝑥3 + 12𝑥2) 

                               
𝑑2

𝑑𝑥2
(𝑥4𝑒3𝑥) = (9𝑥4 + 24𝑥3+12𝑥2)𝑒3𝑥 

Differentiate with respect to x 

 

𝑑3

𝑑𝑥2
(𝑥4𝑒3𝑥) = (9𝑥4 + 24𝑥3 + 12𝑥2)

𝑑

𝑑𝑥
(𝑒3𝑥) + 𝑒3𝑥

𝑑

𝑑𝑥
(9𝑥4 + 24𝑥3 + 12𝑥2) 

𝑑3

𝑑𝑥2
(𝑥4𝑒3𝑥) = (27𝑥4 + 72𝑥3 + 36𝑥2)𝑒3𝑥 + (36𝑥3 + 72𝑥2 + 24𝑥)𝑒3𝑥 

𝑑3

𝑑𝑥2
(𝑥4𝑒3𝑥) = (27𝑥4 + 108𝑥3 + 108𝑥2 + 24𝑥)𝑒3𝑥 

 

INTEGRATION- 

Integration is the calculation of Integral, Integration is used to find many useful quantities such 

as areas, volumes, displacement etc. Integration is a method of adding or summing up the parts 

to find the whole. It is reverse process of differentiation.   

 

INTEGRATION BY VEDIC METHOD:  

Integration is just reverse of differentiation. For differentiation we use Ekanyunena-Purvena 

(means one less than the previous one) and integration we use Ekadhiken-Purvena (means one 

more than the previous one) for the power function. 

 

 

 

 

 

 D D1 D2 D3 

 𝑥4 4x3 12x2 24x 

 *𝑒3𝑥 3e3x 9e3x 27e3x 

Coefficients 1 3 3 1 
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In general form: 

 

                              Of    ∫ 𝑓1. 𝑓2𝑑𝑥 

Differentiate                    𝑓1……………...𝑓1 

Integrate                          𝑓2…………...…𝑓2 

So ∫ 𝑓1. 𝑓2
′ − ∫ 𝑓2

′. 𝑓1′𝑑𝑥 

 

Here, of the two functions write the one which gets differentiated to zero and write its 

differential in front of as follows. Write the second function below the first followed by its 

integral value and apply Urdhava- triyagbhyam which means “Vertically and crosswise” 

method as follows. The sign of the product are alternately +ve & -ve. Now we can do the final 

integration. 

 

In general form: 

f(x)        

Differentiate f f’ f’’ f’’’ f”’’ …to 0 … 

Integrate f 
∫ 𝑓 𝑑𝑥 ∬ 𝑓 𝑑𝑥 ∭ 𝑓 𝑑𝑥 ∬ ∬ 𝑓 𝑑𝑥 

…  

  + - + - … …. 

 

Example: Find the Integration of 𝑥3𝑒4𝑥 

Solution: - 

 

Then, 

∫ 𝑥3𝑒4𝑥𝑑𝑥 = 𝑥3
𝑒4𝑥

4
− 3𝑥2

𝑒4𝑥

16
+ 6𝑥

𝑒4𝑥

64
− 6

𝑒4𝑥

256
 

∫ 𝑥3𝑒4𝑥𝑑𝑥 = (
𝑥3

4
−

3𝑥2

16
+  

6𝑥

64
−

6

256
) 𝑒4𝑥 

 

INTERGRATION BY MODERN METHOD: 

Example: Find the Integration of 𝑥3𝑒4𝑥 

Solution: - 

Applying Ist - IInd Rule- 

∫ 𝑥3𝑒4𝑥𝑑𝑥 = 𝑥3 ∫ 𝑒4𝑥𝑑𝑥 − ∫ (
𝑑

𝑑𝑥
 𝑥3 ∫ 𝑒4𝑥 𝑑𝑥) 𝑑𝑥 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3
𝑒4𝑥

4
− ∫ (

3

4
𝑥2𝑒4𝑥) 𝑑𝑥 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3
𝑒4𝑥

4
−  

3

4
∫ 𝑥2𝑒4𝑥𝑑𝑥 

Again, Applying Ist - IInd Rule- 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3
𝑒4𝑥

4
−

3

4
[𝑥2 ∫ 𝑒4𝑥𝑑𝑥 − ∫ (

𝑑

𝑑𝑥
𝑥2 ∫ 𝑒4𝑥𝑑𝑥) 𝑑𝑥] 

𝑥3𝑒4𝑥      

Differentiate x3 3x2 6x 6 0 

Integrate e4x 1

4
𝑒4𝑥 

1

16
𝑒4𝑥 

1

64
𝑒4𝑥 

1

256
𝑒4𝑥 

  + - + - 
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∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3
𝑒4𝑥

4
−

3

4
[𝑥2

𝑒4𝑥

4
− ∫ (2𝑥

𝑒4𝑥

4
) 𝑑𝑥] 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3𝑥
𝑒4𝑥

4
−

3

16
𝑥2𝑒4𝑥 + ∫

6

16
𝑥𝑒4𝑥𝑑𝑥 

 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3𝑥
𝑒4𝑥

4
−

3

16
𝑥2𝑒4𝑥 +

6

16
∫ 𝑥𝑒4𝑥𝑑𝑥 

Again, Applying Ist - IInd Rule- 

  

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3𝑥
𝑒4𝑥

4
−

3

16
𝑥2𝑒4𝑥 +

6

16
[𝑥 ∫ 𝑒4𝑥𝑑𝑥 − ∫ (

𝑑

𝑑𝑥
𝑥 ∫ 𝑒4𝑥𝑑𝑥) 𝑑𝑥] 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3𝑥
𝑒4𝑥

4
−

3

16
𝑥2𝑒4𝑥 +

6

16
[𝑥

𝑒4𝑥

4
− ∫

𝑒4𝑥

4
𝑑𝑥] 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = 𝑥3𝑥
𝑒4𝑥

4
−

3

16
𝑥2𝑒4𝑥 +

6

64
𝑥𝑒4𝑥 −

6

256
𝑒4𝑥 

∫ 𝑥3 𝑒4𝑥𝑑𝑥 = (
𝑥3

4
−

3𝑥2

16
+

6𝑥

64
−

6

256
) 𝑒4𝑥 

 

 

CONCLUSION 

The 16 sutras and 13 sub-sutras of Vedic mathematics were derived from the Vedas, 

Vedanta, Vedic literature, and the Puranas. These sutras are simple and easy to apply. In 

modern mathematics, there is virtually no area where they are not used. They are applied in 

arithmetic, algebra, geometry, trigonometry, and even in calculus. Swami Bharati Krishna 

Tirthaji composed a series of 16 works that provide detailed explanations of these Vedic 

sutras. Vedic mathematics enables quicker solutions to complex problems compared to 

modern methods.  
 

REFERENCES  

(PDF) An Empirical Study on Role of Vedic Mathematics in Improving the Speed of Basic 

Mathematical Operations (researchgate.net) 

Agrawala,V.S.(1971). Vedic Mathematics. Delhi: MotilalBanarsidas. Ancient Multiplication 

Methods. (n.d.).Retreived February 17, 2010, from http://www.pballew.net/old_mult.

htm 

B.K. Tirthaji (1965). Vedic Mathematics or Sixteen Simple Mathematical Formule from the 

Vedas. Indological Publishers & Booksellers, Delhi. 

Effectiveness of Vedic Mathematics in the Classrooms | Katgeri | Scholarly Research 

Journal for Interdisciplinary Studies (myresearchjournals.com) 

Kumar, N., Yadav, R., & Singh, S. (n.d.). Comparison of Vedic and Modern Maths in 

Forward Difference by Meru-Prastar. International Journal of Advanced Research, 

7, 5–7. Retrieved July 4, 2024, from https://www.ijariit.com/manuscripts/v7i5/V7I5-

1308.pdf 

Pang, J., & Good, R. (2000). A review of the integration of science and mathematics: 

Implications for further research. School science and mathematics, 100(2), 73-82. 

Ross, J. A., & Hogaboam‐Gray, A. (1998). Integrating mathematics, science, and 

technology: effects on students. International Journal of Science Education, 20(9), 

1119-1135. 



The Evolution of Mathematics: From Vedic Methods to Modern Mathematics 
 

© International Journal of Social Impact | ISSN: 2455-670X |    216 

Stinson, K., Harkness, S. S., Meyer, H., & Stallworth, J. (2009). Mathematics and science 

integration: Models and characterizations. School Science and Mathematics, 109(3), 

153-161. 

Vedic Mathematics. (n.d.). Retrieved February 17, 2010, from http://www.hinduism.co.za/

vedic.htm 

 

Acknowledgment  

The author(s) appreciates all those who participated in the study and helped to facilitate the 

research process. 

 

Conflict of Interest  

The author(s) declared no conflict of interest.  

 

How to cite this article: Bhardwaj, D. (2024). The Evolution of Mathematics: From Vedic 

Methods to Modern Mathematics. International Journal of Social Impact, 9(2), 210-216. 

DIP: 18.02.029/20240902, DOI: 10.25215/2455/0902029 

 


