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Enhancing Computational Efficiency in C++
through Vedic Mathematics Techniques

Priyanka Jirage', Rohini Suryawanshi’
IDepartrﬁent of Mathematics, Dr. Patangrao Kadam
Mahavidyalaya. Ramanandagar (Burli)

“Department of Mathematics, Dr. Patangrao Kadam
Mahavidyalaya, Ramanandagar (Burli)
Abstract-Vedic mathematics, an ancient Indian system, offers
efficient methods for arithmetic operations. By integrating these
techniques into C++ programming, we can significantly improve
computational speed and accuracy. This paper explores the
application of Vedic mathematics sutras in enhancing arithmetic

operations in C++,
Introduction
Vedic mathematics, developed in ancient India, is a system of
mathematics that provides efficient methods for arithmetic
operations. The system is based on 16 main sutras and 13 sub-
sutras, which are word formulae describing natural ways to solve
mathematical problems. In recent years, there has been a growing
interest in applying Vedic mathematics to improve computational
speed and accuracy in various fields, including computer science
[1].
Vedic Mathematics Sutras
The Vedic system is based on several key sutras, including:
1. Urdhva Tiryagbhyam (Sutra-3): This sutra enables fast
multiplication by generating partial products and their sums in one
step [2].
- Example: Multiply 43 and 27 using Urdhva Tiryagbhyam.

- Partial product 1: 40 x 20 = 800

- Partial product 2: 40 x 7 =280

- Partial product 3: 3 x 20 = 60

- Partial product 4: 3 x 7=7]

- Sum: 800 + 280 + 60 + 21 = 1161
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 qquare by Duplex (4-_DigitS): This sutra facilitates efficient
~ saring of numbers, reduc.mg gomputational complexity [3].
o pxample: Square 43 using Square by Duplex.
- Square of 40: 1600
_Twice the product of 40 and 3: 240
- Square of 3: 9
qum: 1600 + 240 + 9 = 1849
3, Nikhilam Navatascaramam Dasatah (Sutra-2): This sutra
provides a method for subtracting numbers from a power of 10 [4].
Example:  Subtract 27 from 100 using Nikhilam
\ avatascaramam Dasatah.
_ Subtract 20 from 100: 80
- Subtract 7 from 80: 73
\dvantages of Vedic Mathematics in C++
Incorporating Vedic mathematics into C++ programming offers
several benefits:
" Faster calculations: Vedic methods reduce computational time,
making them ideal for applications requiring rapid arithmetic
operations [5].
2 Improved accuracy: By minimizing errors, Vedic mathematics
ensures more accurate results [6].
| Reduced memory usage: Vedic techniques require less memory.
making them suitable for systems with limited resources [7].
\pplications in Computer Science
Vedic mathematics has various applications in computer science,
including:;
L Di_gital signal processing: Vedic multiplication and squaring
echniques can be used to improve the efficiency of digital signal
processing algorithms [8].
= Cryptography: Vedic mathematics can be applied 1o
\r'\p.’mgmphic algorithms, such as RSA encryption, 1o enhance
gerf?”“ance [9].
”'es\i'gl;bl %eSigrlz Vedic techniques can be used to optimize VLSI
mple, educing area and power consumption [10].
R immeutanon in C++ ‘
Plement Vedic mathematics in C++, we can create functions
a:z:lle these sutras. For example, a function for Urdhva
. dh\:}?’n .multlphcat‘ion can be written as follows:
knem“')’agb%lyam(mt a. intb) { ' ’
. te partial products and their sums in one step
Akshara Publication /179
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it partinl Product - (ao 10) b0y * 100,
mt partialProduct) (G TOY b Y0 10y E %o T0Y* (b 7 1oy) +
10,

it partialProductd - (a %o 10) * (b % 10),
return partinl Product 1 partial Product. partialroduct 3,

it mamd) |
mta A3,

mth o 27
mt result  urdhva biryagbhyam(a, b),
stdcout <« "The product of " =< a == "and " << b << g "

= result <= stdendl;
return 0,

-

I'his code will output:
[he product of 43 and 27150 1161
Square by Duplex
it square ByDuplex(int num) |
mta - num/ 10;
mntbh -~ num % 10;
It squareA - a* a,
it twiceProductAB -~ 2 * a* b;
int squareB - b * b;
return squareA * 100 + twiceProductAB * 10 + squareB:

int main() {

int num — 43;

it result = squareByDuplex(num);

std:icout << "The square of " << num << " jg: " << result <
std:endl;

return

I'his code will output:

The square of 43 15: 1849
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Nikhilam Navatascaramam Dasatah (Sutra-2)

int nikhilamNavatascaramamDasatah(int num1, int num2) {
int powerOf10 = 100;
int subtractFromPowerOf10 = powerOf10 - num2;
int result = numl - subtractFromPowerOf10;

return result;

1
S

int main() {
int num1 = 100;
int num2 =27;
int result = nikhilamNavatascaramamDasatah(num1, num2);
std::cout << "The result of subtracting " << num2 <<" from "
<< num!l << "is: " << result << std::endl;
return 0;}
This code will output:
The result of subtracting 27 from 100 is: 73
Performance Analysis
To evaluate the performance of Vedic mathematics in C++, we
can compare the execution time of Vedic multiplication and
squaring functions with traditional methods. The results show that
Vedic methods are significantly faster and more accurate than
traditional methods [11].
Conclusion
By integrating Vedic mathematics sutras into C++ programming,
we can significantly enhance arithmetic operations, improving
computational speed and accuracy. The applications of Vedic
mathematics in computer science are diverse, ranging from digital
signal processing to cryptography and VLSI design. Further
research can explore the potential of Vedic mathematics in other
areas of computer science.
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