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I. INTRODUCTION 

 

Vedic Mathematics, originating from ancient Indian 

scriptures collectively known as the Vedas, is widely 

acknowledged for its versatility, simplicity, and effectiveness 

across multiple branches of mathematics. This mathematical 

system is founded on a set of concise and logically structured 

Sutras and Sub-Sutras, which provide alternative 

computational strategies for arithmetic, algebra, and calculus. 

These techniques often prove to be more efficient and 

intuitive than conventional mathematical procedures, 
particularly in terms of speed and mental calculation. The 

present study investigates the applications and efficiency of 

Vedic Mathematics by conducting a comparative analysis 

with standard mathematical methods, focusing on its 

influence on computational speed, accuracy, and problem-

solving ability. The research further seeks to evaluate the 

relevance and applicability of Vedic Mathematics in 

contemporary mathematical education and professional 

practice. 

 

The study emphasizes the significance of integrating 
Vedic Mathematics into higher education curricula, 

considering its deep historical roots in classical Indian 

scientific traditions. Its foundations can be traced to ancient 

scholarly works such as the Vedanga Jyotisa, which highlight 

the advanced mathematical understanding present in early 

Indian civilization. In the modern era, Vedic Mathematics was 

rediscovered and systematized by Jagadguru Shankaracharya 

Swami Bharati Krishna Tirtha during the period 1911–1918, 

who compiled and interpreted its principles based on 

extensive study of Vedic literature. 

Vedic Mathematics is structured around sixteen primary 

Sutras that promote pattern recognition, logical reasoning, 

and rapid computation. These Sutras enable learners to 

approach mathematical problems through flexible and elegant 

methods, reducing procedural complexity and enhancing 

conceptual clarity. Compared to traditional techniques 

commonly taught in schools and universities, Vedic methods 

often result in quicker solutions with fewer steps. 

Consequently, the incorporation of Vedic Mathematics has 

the potential to enrich mathematical learning, improve 

analytical skills, and foster greater interest and confidence 
among students in higher-level mathematics. 

 

The seminal work by Tirthaji (1965) remains the 

cornerstone of all subsequent research, systematically 

presenting the sixteen Sutras that form the theoretical 

backbone of Vedic Mathematics. Tan and Day-ongao (2022) 

and Karani (2017) focus on educational outcomes, 

empirically establishing that Vedic techniques enhance 

problem-solving skills and significantly improve the speed of 

basic arithmetic operations among learners. Bhavani et al. 

(2019) further extend hardware-based applications by 
designing a high-speed VLSI squaring unit using the 

Yavadunam Sutra, confirming gains in speed and efficiency. 

Collectively, these works validate the enduring academic, 

pedagogical, and technological significance of Vedic 

Mathematics. 

 

Raman, Kumar, and Sarin (2010) demonstrate the 

effectiveness of Vedic algorithms in designing high-speed 

reconfigurable FFT architectures, showing significant 

improvements in computational speed and hardware 
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efficiency. Similarly, Thapliyal and Srinivas (2006) apply 
Vedic multiplication techniques to the VLSI implementation 

of RSA encryption systems, achieving reduced complexity 

and faster encryption–decryption processes, which highlights 

the relevance of Vedic principles in cryptography. 

 

Misra (2019) provides an early and concise review of 

Vedic techniques for solving algebraic equations, offering 

theoretical grounding for later applied studies. Overall, these 

papers confirm that Vedic Mathematics enhances 

computational efficiency, strengthens algebraic reasoning, 

and provides valuable tools for both educational and 
technological applications. 

 

Devi (2020) focuses on algebraic applications, showing 

how Vedic Sutras simplify complex algebraic expressions and 

equations, thereby reducing computational steps and 

enhancing conceptual understanding. Mahajan (2023) 

presents a pedagogical investigation demonstrating that Vedic 

Mathematics significantly accelerates learning by promoting 

mental calculation, conceptual clarity, and learner 

engagement when compared with conventional methods. 

 

Finally, Sahu, Barik, and Behera (2024) compare Vedic 
Mathematics with problem-solving and CRA approaches in 

classroom settings, concluding that Vedic methods 

significantly enhance problem-solving efficiency and learner 

confidence. Collectively, these studies affirm the theoretical 

depth, pedagogical effectiveness, and technological relevance 

of Vedic Mathematics in contemporary research and practice.  

Saxena (2024) strengthens this educational perspective 

through a comparative study, concluding that Vedic 

techniques enhance computational speed and accuracy in 

arithmetic operations, making them particularly effective for 

school-level mathematics. Lakshmi and Vairagade (2024) 
explore applications of Vedic Mathematics in computer 

science, highlighting its role in optimizing algorithms, 

improving arithmetic operations, and enhancing 

computational efficiency in areas such as cryptography and 

digital logic. Their work establishes a strong link between 

ancient mathematical principles and modern computing 

paradigms. 

 

Moving beyond pedagogy, Solanki and Jariya (2025) 

explore the technological application of Vedic Mathematics, 

specifically Vedic multiplication algorithms, in VLSI-based 

image processing. Their work evidences improved 
computational efficiency, reduced hardware complexity, and 

faster processing speeds, underscoring the practical relevance 

of ancient mathematical principles in modern hardware 

design. Kumar and Chandra (2024) extend Vedic Sutras to 

differentiation, illustrating simplified and intuitive 

approaches to calculus problems. Similarly, Sharma and 

Kumar (2025) apply Vedic principles to derivatives and 

integration within advanced calculus, offering alternative 

solution strategies that reduce procedural complexity. 

Overall, these studies collectively affirm that Vedic 

Mathematics is not only pedagogically beneficial but also 
mathematically robust and technologically applicable in 

contemporary contexts. 

 

Oakridge (2025) provides a detailed and systematic 
exposition of Vedic Sutras and Sub-Sutras, emphasizing their 

logical structure and wide-ranging practical applications. 

This work serves as a valuable foundational reference for 

researchers and educators seeking conceptual clarity and 

structured understanding of Vedic Mathematics. 

 

Dasgupta (2025) adopts a novel meta-research 

perspective by analyzing the research impact of Vedic 

Mathematics literature using data carpentry and multi-metric 

evaluation. The study highlights increasing scholarly 

attention, interdisciplinary citations, and growing academic 
legitimacy of Vedic Mathematics in both education and 

technology-oriented research. Patil et al. (2025) focus on 

VLSI design, proposing an efficient architecture for square 

computation based on Vedic algorithms. Their results 

demonstrate improvements in speed, area utilization, and 

power efficiency, reinforcing the suitability of Vedic 

techniques for modern hardware implementation. 

 

Dayanand et al. (2025) present a survey of low-power, 

high-speed Vedic techniques in recent VLSI designs, 

synthesizing current trends and identifying research gaps for 

future development. 
 

Kumar, Miyan, and Singh Padiyar (2025) extend this 

algebraic perspective using data-driven analysis, 

demonstrating that Vedic-based strategies outperform 

conventional methods in solving modern algebraic problems 

with greater accuracy and reduced time. Kumar (2025) 

emphasizes the practical benefit of Vedic techniques in 

improving calculation speed, particularly in competitive 

examinations and mental mathematics, supported by 

experimental comparisons. 

 
Singh et al. (2025) concentrate on multiplication 

techniques, illustrating systematic simplification methods 

that significantly lower computational load. 

 

II. ALGEBRA 

 

 Ekadhikena Purvena (By One More than the Previous 

One) 

The Ekadhikena Purvena Sutra, meaning “By one more 

than the previous one,” is an important principle in Vedic 

Mathematics. In algebra, this sutra can be applied to simplify 

factorization and solve quadratic equations efficiently. The 
method helps in identifying suitable factors of a quadratic 

expression by observing the relationship between the middle 

term and constant term. It reduces the complexity of 

factorization and provides a quicker approach to obtaining 

solutions. 

 

 Example 1 

Given the quadratic equation: 

 

𝑥2 + 9𝑥 + 20 = 0 
 

Using the Ekadhikena Purvena rule, we rewrite the 

equation as follows: 
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We observe that the constant term is 20, and we need 
two numbers whose: 

 

 Product = 20 

 Sum = 9 

 

These numbers are 5 and 4, since: 

 

5 × 4 = 20 
 

And 
 

5 + 4 = 9 
 

Thus, we split the middle term: 

 

𝑥2 + 5𝑥 + 4𝑥 + 20 = 0 
 

Factoring the expression: 

 

(𝑥 + 5)(𝑥 + 4) = 0 

 

𝑥2 + 9𝑥 + 20 = (𝑥 + 5)(𝑥 + 4) 

 

Now, setting each factor equal to zero: 
 

𝑥 + 5 = 0 ⇒ 𝑥 = −5 
 

𝑥 + 4 = 0 ⇒ 𝑥 = −4 
 

Therefore, the solutions of the equation 

 

𝑥2 + 9𝑥 + 20 = 0 
 

Are: 

 

𝑥 = −5and𝑥 = −4 
 

Hence, the Ekadhikena Purvena Sutra provides a simple 

and systematic method for factorizing quadratic equations 

and finding their roots efficiently. 

 

 Urdhva-Tiryagbhyam (Vertically and Crosswise) 

The Urdhva-Tiryagbhyam Sutra, meaning “Vertically 

and Crosswise,” is one of the most powerful techniques in 

Vedic Mathematics. This sutra is mainly used for fast 

multiplication of numbers and algebraic expressions. In 
algebra, it provides a systematic way to multiply polynomials 

by multiplying terms vertically and crosswise and then adding 

the intermediate products. The method simplifies lengthy 

multiplication and reduces computational effort. 

 

 Example 1 

Given the expression: 

 
(𝑥 + 4)(𝑥 + 9) 

 

Using the Urdhva-Tiryagbhyam rule, we multiply 
vertically and crosswise: 

 

 Vertical multiplication: 

𝑥 × 𝑥 = 𝑥2 
 
 Crosswise multiplication: 

 

(𝑥 × 9) + (4 × 𝑥) = 9𝑥 + 4𝑥 = 13𝑥 

 

 Vertical multiplication of constants: 

 

4 × 9 = 36 
 

Combining all terms: 

 

𝑥2 + 13𝑥 + 36 
 

Thus, applying the Urdhva-Tiryagbhyam rule to (𝑥 + 4)(𝑥 +
9)gives: 

 

(𝑥 + 4)(𝑥 + 9) = 𝑥2 + 13𝑥 + 36 

 

 Example 2 

Consider the multiplication of two numbers: 

 

213 × 124 
 

Using the Urdhva-Tiryagbhyam Sutra, multiplication is 
performed vertically and crosswise: 

 

 Step 1: 

 

3 × 4 = 12 
 

 Step 2 (crosswise): 

 

(1 × 4) + (3 × 2) = 4 + 6 = 10 

 
 Step 3 (crosswise): 

 

(2 × 4) + (1 × 2) + (3 × 1) = 8 + 2 + 3 = 13 

 

 Step 4 (crosswise): 

 

(2 × 2) + (1 × 1) = 4 + 1 = 5 

 

 Step 5: 

 

2 × 1 = 2 
 

After arranging and carrying over digits, the result becomes: 

 

213 × 124 = 26,412 
 

This method demonstrates how the Urdhva-

Tiryagbhyam Sutra enables quick and efficient multiplication 

through a parallel process of vertical and crosswise 

operations. 
 

 Example 3:-  Multiply 23 × 14 

We arrange the numbers: 
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23 × 14 
 

 Step 1: Vertical Multiplication (Right Side) 

Multiply the rightmost digits vertically: 

 

3 × 4 = 12 
 

Write 2 and carry 1. 

 

 Step 2: Crosswise Multiplication 

Multiply crosswise and add: 
 

(2 × 4) + (3 × 1) 

 

= 8 + 3 = 11 
 

Add the carry: 

 

11 + 1 = 12 
 
Write 2 and carry 1. 

 

 Step 3: Vertical Multiplication (Left Side) 

Multiply the leftmost digits vertically: 

 

2 × 1 = 2 
Add the carry: 

 

2 + 1 = 3 

 
Final Answer 

 

Thus, 

 

23 × 14 = 322 
 

Hence, using the crosswise and vertical method, the 

multiplication of 23 and 14 gives the result: 

 

23 × 14 = 322 
 Step Pattern of Cross and Vertical Method 

For two-digit multiplication: 

 

𝐴𝐵 × 𝐶𝐷 
 

 Vertical: 𝐵 × 𝐷 

 Crosswise: (𝐴 × 𝐷) + (𝐵 × 𝐶) 

 Vertical: 𝐴 × 𝐶 
 

This systematic process makes multiplication quicker 

and easier compared to conventional methods. 

 

 Anurupye  Sunyamanyat (If One is in Ratio, the Other is 

Zero) 

This Sutra is effectively applied in solving quadratic 

equations when a definite ratio exists between the roots. By 

using the fundamental relationships between the roots and 

coefficients of a quadratic equation, the unknown coefficients 

or roots can be determined easily without lengthy algebraic 

procedures. 
 

For a quadratic equation 
 

x2− px + q = 0 

 

Let the roots be a and b. Then, 

 

a + b=p and ab = q 

 

 Example 1: One Root is Three Times the Other 

 

Let the roots satisfy: 

 
a = 3b 

 

From the sum of roots: 

 

a + b = p 

 

3b + b = p 

 

4b = p ⇒ b = p/4 

 

From the product of roots: 
 

ab = q 

 

3b2 = q 

 

3 (
𝑝

4
)

2

  = 𝑞 

 

𝑞 =  
3𝑝

16

2

 

 

Thus, 

 

𝑎 =  
3𝑝

4
 

 

𝑏 =  
𝑝

4
 

 

𝑞 =  
3𝑝

16

2

 

 

 Puranapuranabhyam (Completion and Non-Completion):  

This Sutra is highly useful in algebraic operations, 

especially in factorization and completing the square of 

quadratic expressions. It helps simplify equations by adding 

and subtracting suitable terms to form perfect squares. 

Through this method, complex polynomial expressions can 

be transformed into simpler forms, making calculations faster 

and easier. It is particularly effective in solving quadratic 

equations and algebraic simplifications in Vedic 

Mathematics. 

 

 Example 1:-  𝑥2 + 8𝑥 + 15 

 
Using the Sutra: 
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𝑥2 + 8𝑥 + 16 − 1 
 

𝑥2 + 8𝑥 + 16 − 1 = (𝑥 + 4)2 − 1 

 
(𝑥 + 4)2 − 1 

 
Here, 16 is added and subtracted to complete the square, 

making the expression easier to simplify and factorize using 

the Puranapuranabhyam (Completion and Non-Completion) 

Sutra. 

 

III. ARITHMETIC 

 

 Nikhilam Navatascaramam Dasatah (All from 9 and the 

Last from 10):  

This Sutra is widely used in Vedic Mathematics for 

quick subtraction, finding complements, and mental 
calculations. The phrase means “all from 9 and the last from 

10.” It simplifies arithmetic by subtracting each digit from 9 

and the final digit from 10. This technique is especially 

helpful in solving subtraction problems involving powers of 

10 (such as 10, 100, 1000) and in obtaining complements of 

large numbers rapidly without lengthy calculations. 

 

 Example 1:- 100 − 76 

 

Applying the Sutra: 

 
(100 − 9) − (76 − 5) 

 

= 91 − 71 
 

= 24 
 

Thus, 

 

100 − 76 = 24 
 

 Example 2:- 

To determine the complement of the number 682457, 
subtract it from 1,000,000. 

 

Using the Sutra: subtract each digit from 9, and the last 

digit from 10. 

 

9 − 6 = 3,9 − 8 = 1,9 − 2 = 7,9 − 4 = 5,9 − 5
= 4,10 − 7 = 3 

 

Therefore, the complement of 682457 is: 

 

317543 
 

Hence, 

 

1,000,000 − 682457 = 317543 
 

This method makes subtraction faster and improves 

mental arithmetic skills. 

 

 

 Example 3:- 
The complement of 764351 can be calculated as: 

 

9999910 − 764351 
9 9 9 9 9 10
↓ ↓ ↓ ↓ ↓ ↓
7 6 4 3 5 1
2 3 5 6 4 9

 

 

Subtracting each digit from 9 and the last digit from 10: 

 

9 − 7 = 2,9 − 6 = 3,9 − 4 = 5,9 − 3 = 6,9 − 5
= 4,10 − 1 = 9 

 

Therefore, the complement of 764351 is: 
 

235649 
 

The Formula is “All from 9 and the last from 10’’. 

 

 Example 4:- 

Similarly, the complement of 6824 can be calculated as: 

 

99910 − 6824 
9 9 9 10
↓ ↓ ↓ ↓
6 8 2 4
3 1 7 6

 

 
 

Subtracting each digit from 9 and the last digit from 10: 

 

9 − 6 = 3,9 − 8 = 1,9 − 2 = 7,10 − 4 = 6 
 

Hence, the complement of 6824 is: 

 

3176 
 

This method provides a quick way to calculate 
complements mentally in Vedic Mathematics. 

 

 Chalana-Kalanabhyam (Differences and Similarities): 

This Sutra is useful for performing operations involving 

fractions, especially addition and subtraction. It helps 

simplify calculations by identifying relationships between 

denominators and converting fractions into equivalent forms 

with a common denominator. The method reduces 

computational complexity and makes arithmetic operations 

faster and more systematic in Vedic Mathematics. 

 

 Example 1:- 
Let us add: 

 
2

7
+

3

4
 

 

Using the Sutra “Chalana-Kalanabhyam”: 

 

 Step 1: Find the common denominator, which is: 

 

7 × 4 = 28 
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 Step 2: Convert the fractions into equivalent fractions with 
denominator 28: 

 
2

7
=

2 × 4

7 × 4
=

8

28
 

 
3

4
=

3 × 7

4 × 7
=

21

28
 

 

 Step 3: Add the numerators: 

 
8

28
+

21

28
=

29

28
 

 

Thus, the final answer is: 
29

28
 

 

Similarly, this Sutra can also be applied to subtraction 

of fractions by first making the denominators equal and then 

subtracting the numerators. 

 

 Application of Vedic Mathematics Sutras in Calculus 

 

 Paravartya Yojayet (Transpose and Apply): 

This Sutra is useful in calculus, particularly in 

differentiation and integration. It emphasizes transforming or 

rearranging expressions into simpler forms before applying 
mathematical operations. By using this principle, complex 

algebraic expressions can be handled systematically, making 

differentiation and integration easier and faster. 

 

 Example (Differentiation): 

 

Let: 

 

𝑦 = 𝑥3 + 4𝑥 
 

Applying the Sutra: 

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥3 + 4𝑥) 

 

𝑦 = 𝑥3 + 4𝑥 
 

Differentiate term by term: 

 
𝑑𝑦

𝑑𝑥
= 3𝑥2 + 4 

 

So, 

 
𝑑𝑦

𝑑𝑥
= 3𝑥2 + 4 

 

 Example (Integration): 

 

Consider: 
 

∫ (𝑥 + 2)(𝑥 + 5) 𝑑𝑥 
 

First, expand the expression: 
 

(𝑥 + 2)(𝑥 + 5) = 𝑥2 + 7𝑥 + 10 
 

Applying the Sutra: 

 

∫ (𝑥2 + 7𝑥 + 10) 𝑑𝑥 
 

(𝑥 + 2)(𝑥 + 5) = 𝑥2 + 7𝑥 + 10 

 

Integrating term by term: 

 

=
𝑥3

3
+

7𝑥2

2
+ 10𝑥 + 𝐶 

 

Therefore, 

 

∫ (𝑥 + 2)(𝑥 + 5) 𝑑𝑥 =
𝑥3

3
+

7𝑥2

2
+ 10𝑥 + 𝐶 

 

Here, 𝐶is the constant of integration. 

 

 Anurupye Sunyamanyat (If One is in Ratio, the Other is 

Zero): 

This Sutra is useful in calculus, particularly in 

optimization problems where variables are interdependent 

under certain constraints. It highlights the proportional or 

inverse relationship between variables. When one quantity 

changes while maintaining a fixed condition, the other 

quantity must adjust correspondingly. This principle is widely 

applied in maximizing or minimizing functions subject to 
constraints, such as area, cost, profit, or resource allocation 

problems. 

 

 Example: Suppose two variables satisfy the condition: 

 

𝑥 + 𝑦 = 20 
 

Using the Anurupye Sunyamanyat (If One is in Ratio, 

the Other is Zero) Sutra, follow these steps: 

 

 Step 1: Identify the Constraint 
First, identify the fixed relationship between the 

variables. 

 

𝑥 + 𝑦 = 20 
 

This means the total value remains constant. 

 

𝑥 + 𝑦 = 20 

 

 Step 2: Choose an Initial Value 
Assume one variable has a value. 

 

Let: 

 

𝑥 = 6 
 

Substitute into the equation: 
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6 + 𝑦 = 20 
 

𝑦 = 14 
 

So, the pair is: 

 

(6, 14) 

 

 Step 3: Increase One Variable 

Now increase the value of 𝑥. 

 

Let: 

 

𝑥 = 10 
 

Substitute into the equation: 

 

10 + 𝑦 = 20 
 

𝑦 = 10 
 

Thus, when 𝑥increases, 𝑦decreases. 

 

 Step 4: Observe the Relationship 

 

Increase 𝑥again. 

 

Let: 
 

𝑥 = 15 
 

Then: 

 

15 + 𝑦 = 20 
 

𝑦 = 5 
 

We observe that: 
 

 When 𝑥increases, 𝑦decreases. 

 When 𝑥decreases, 𝑦increases. 

 

 Step 5: Apply in Optimization Problems 

In calculus, such relationships help solve optimization 

problems. For example, if a rectangle has a fixed perimeter, 

increasing length decreases width. By expressing one variable 

in terms of the other and differentiating, the maximum or 

minimum value can be found. 
 

 Example 1: If the Product of Two Numbers is Constant 

 

Suppose: 

 

𝑥𝑦 = 16 
 

And we want to maximize the sum: 

 

𝑆 = 𝑥 + 𝑦 
 

 Step 1: Express 𝑦in terms of 𝑥 

From: 
 

𝑥𝑦 = 16 
 

We get: 

 

𝑦 =
16

𝑥
 

 

𝑥𝑦 = 16 

 

 Step 2: Form the Sum Function 
 

𝑆 = 𝑥 + 𝑦 
 

Substituting the value of 𝑦: 

 

𝑆 = 𝑥 +
16

𝑥
 

 

 Step 3: Differentiate 

 
𝑑𝑆

𝑑𝑥
= 1 −

16

𝑥2
 

 

 Step 4: Set Derivative Equal to Zero 

 

1 −
16

𝑥2
= 0 

 
16

𝑥2
= 1 

 

𝑥2 = 16 
 

𝑥 = ±4 
 

 Step 5: Find Corresponding 𝑦 

 
Since: 

 

𝑦 =
16

𝑥
 

 

If: 

 

𝑥 = 4 
 

Then 

 

𝑦 = 4 
 

Thus, the maximum sum is: 

 

𝑆 = 4 + 4 = 8 
 

Therefore, maximum sum occurs at: 

 

(4, 4) 

 

 Example 2: If the Product of Two Numbers is Constant 

https://doi.org/10.38124/ijisrt/26jun116
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026          International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                 https://doi.org/10.38124/ijisrt/26jun116 

 

 

IJISRT26JUN116                                                                 www.ijisrt.com                                                                                   2544 

Suppose: 
 

𝑥𝑦 = 25 
 

And we want to maximize: 

 

𝑆 = 𝑥 + 𝑦 

 

 Step 1: Express 𝑦 

 

𝑦 =
25

𝑥
 

 

𝑥𝑦 = 25 

 

 Step 2: Form the Function 

 

𝑆 = 𝑥 +
25

𝑥
 

 

 Step 3: Differentiate 

 
𝑑𝑆

𝑑𝑥
= 1 −

25

𝑥2
 

 
 Step 4: Find Critical Point 

 

1 −
25

𝑥2
= 0 

 

𝑥2 = 25 
 

𝑥 = ±5 

 Step 5: Find 𝑦 

 

𝑦 =
25

5
= 5 

 

Thus, 

 

𝑥 = 𝑦 = 5 
 

Maximum sum: 

 

𝑆 = 5 + 5 = 10 
 

Therefore, the maximum sum is: 

 

10 
 

When 

𝑥 = 𝑦 = 5 

 

 Example 3: Constant Product Case 

 

Suppose: 

 

𝑥𝑦 = 36 
 
We want to maximize: 

 

𝑆 = 𝑥 + 𝑦 
 

Then: 

 

𝑦 =
36

𝑥
 

 

𝑆 = 𝑥 +
36

𝑥
 

 

Differentiating: 

 
𝑑𝑆

𝑑𝑥
= 1 −

36

𝑥2
 

 
Setting derivative equal to zero: 

 

𝑥2 = 36 
 

𝑥 = 6 
 

Then: 

 

𝑦 =
36

6
= 6 

 

Hence: 

 

𝑆 = 6 + 6 = 12 
 

Therefore, the maximum sum occurs when: 

 

𝑥 = 𝑦 = 6 
 

And 

 

𝑆 = 12 

 
 Sub-Sutras for Calculus 

Lopanasthapanabhyam (By Alternately Lessening and 

Restoring): 

 

This Sub-Sutra is useful in integration, where an 

expression is simplified by adding and subtracting suitable 

terms to make the integration process easier. The method 

involves modifying the given polynomial into a more 

convenient form and then restoring the adjusted quantity after 

integration. This approach helps in simplifying algebraic 

expressions and makes integration systematic in Vedic 
Mathematics. 

 

 Example: 

 

∫ (𝑥2 + 7𝑥 + 8) 𝑑𝑥 
 

Applying the Sub-Sutra: 

 

= ∫ ((𝑥2 + 7𝑥 + 49) − 41)𝑑𝑥 

 

= ∫ (𝑥2 + 7𝑥 + 49) 𝑑𝑥 − ∫ 41 𝑑𝑥 
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𝑥2 + 7𝑥 + 8 
 

=
𝑥3

3
+

7𝑥2

2
+ 49𝑥 − 41𝑥 + 𝐶 

 

=
𝑥3

3
+

7𝑥2

2
+ 8𝑥 + 𝐶 

 

So, 

 

∫ (𝑥2 + 7𝑥 + 8) 𝑑𝑥 =
𝑥3

3
+

7𝑥2

2
+ 8𝑥 + 𝐶 

 

Where 𝐶is the constant of integration. 

 
 Vilokanam (The Method of Observation): 

This Sub-Sutra is useful for integration by recognizing 

patterns and transforming algebraic expressions into simpler 

forms through observation. It often involves rewriting a 

quadratic expression into a perfect square form, which makes 

the integration process easier and faster. The method reduces 

complexity and helps obtain the integral directly with 

minimal calculations. 

 

 Example: 

 

∫ (𝑥2 + 8𝑥 + 15) 𝑑𝑥 

 

Applying the Sub-Sutra: 

 

= ∫ ((𝑥 + 4)2 − 1)𝑑𝑥 
 

𝑥2 + 8𝑥 + 15 = (𝑥 + 4)2 − 1 

 

= ∫ (𝑥 + 4)2𝑑𝑥 − ∫ 1 𝑑𝑥 

 

=
1

3
(𝑥 + 4)3 − 𝑥 + 𝐶 

 

So, 
 

∫ (𝑥2 + 8𝑥 + 15) 𝑑𝑥 =
1

3
(𝑥 + 4)3 − 𝑥 + 𝐶 

 

Here, 𝐶is the constant of integration. 

 

These Sutras and Sub-Sutras provide efficient 

approaches for differentiation and integration, simplifying 

calculus computations and making problem-solving more 

systematic in Vedic Mathematics. 

 

IV. MATRICES AND DETERMINANTS 

 

 Anurupyena (Proportionately): 

This Sutra is useful for matrix multiplication. It works 

by multiplying the elements of each row of the first matrix 

proportionately with the corresponding elements of each 

column of the second matrix and then adding the products. 

This systematic approach simplifies matrix calculations and 

is useful in solving systems of equations, transformations, and 
algebraic computations. 

 

 General Method: 

Consider two matrices: 

 

𝐴 = [𝑎 𝑏
𝑐 𝑑

] 

 

And 

 

𝐵 = [
𝑝 𝑞
𝑟 𝑠

] 

 

Applying the Anurupyena (Proportionately) Sutra: 

 

𝐴 × 𝐵 = [
𝑎 𝑏
𝑐 𝑑

] × [
𝑝 𝑞
𝑟 𝑠

] 

 

The multiplication is performed row-wise and column-wise: 

 

= [
(𝑎𝑝+𝑏𝑟) (𝑎𝑞+𝑏𝑠)

(𝑐𝑝+𝑑𝑟) (𝑐𝑞+𝑑𝑠)
] 

 

[𝑎 𝑏
𝑐 𝑑

] × [
𝑝 𝑞
𝑟 𝑠

] = [
𝑎𝑝 + 𝑏𝑟 𝑎𝑞 + 𝑏𝑠
𝑐𝑝 + 𝑑𝑟 𝑐𝑞 + 𝑑𝑠

] 

 

Thus, each element of the resulting matrix is obtained 

by multiplying corresponding row and column elements and 

adding their products proportionately. This method makes 

matrix multiplication more organized and efficient in Vedic 

Mathematics. 

 

 Example 1 

 

[3 2
5 1

] × [2 4
1 3

] 

 

Applying the Sutra: 

 

= [
(3 × 2 + 2 × 1) (3 × 4 + 2 × 3)
(5 × 2 + 1 × 1) (5 × 4 + 1 × 3)

] 

 

= [
(6+2) (12+6)

(10+1) (20+3)
] 

 

= [
8 18

11 23
] 

 

Thus, 

 

[3 2
5 1

] × [2 4
1 3

] = [ 8 18
11 23

] 

 

 Example 2 

 

[
1 4
2 3

] × [
5 2
3 1

] 

 

Applying the Sutra: 
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= [
(1 × 5 + 4 × 3) (1 × 2 + 4 × 1)
(2 × 5 + 3 × 3) (2 × 2 + 3 × 1)

] 

 

= [
(5+12) (2+4)
(10+9) (4+3)

] 

 

= [17 6
19 7

] 

 

Thus, 

 

[1 4
2 3

] × [5 2
3 1

] = [17 6
19 7

] 

 

Hence, the Anurupyena (Proportionately) Sutra 

simplifies matrix multiplication by systematic row and 

column operations. 

 

 Sisyate Sesasmjnah (The Final Digit Remains Constant): 
This Sutra is useful for special cases of matrix 

multiplication where patterns in multiplication help simplify 

calculations. The principle emphasizes observing stable or 

recurring numerical relationships while multiplying 

corresponding rows and columns. It provides a systematic 

way to compute matrix products efficiently and reduces 

computational complexity in certain algebraic operations. 

 

 Example: 

 

[4 3
2 6

] × [7 5
1 8

] 

 

Applying the Sutra: 

 

= [
(4 × 7 + 3 × 1) (4 × 5 + 3 × 8)
(2 × 7 + 6 × 1) (2 × 5 + 6 × 8)

] 

 

= [
(28+3) (20+24)
(14+6) (10+48)

] 

 

= [
31 44
20 58

] 

 

Thus, 

 

[
4 3
2 6

] × [
7 5
1 8

] = [
31 44
20 58

] 

 

Hence, the Sisyate Sesasmjnah (The Final Digit 

Remains Constant) Sutra provides a useful approach for 

simplifying special matrix multiplication cases in Vedic 

Mathematics. 

 

 Adyamadyenantyamantyena (First by the First and Last 

by the Last): 

This Sutra is useful for finding the determinant of a 3 ×
3matrix in a systematic manner. The method involves 

multiplying the diagonal elements from left to right and 

subtracting the products of diagonals taken from right to left. 

It simplifies determinant calculations and provides a faster 

computational technique in Vedic Mathematics. 

 

 General Method: 
 

For a matrix: 

 

[
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

] 

 

Applying the Sutra: 

 

= 𝑎𝑒𝑖 + 𝑏𝑓𝑔 + 𝑐𝑑ℎ − 𝑐𝑒𝑔 − 𝑏𝑑𝑖 − 𝑎𝑓ℎ 
 

[
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

] = 𝑎𝑒𝑖 + 𝑏𝑓𝑔 + 𝑐𝑑ℎ − 𝑐𝑒𝑔 − 𝑏𝑑𝑖 − 𝑎𝑓ℎ 

 

 Example 1 

 

[
1 2 3
2 1 4
3 2 1

] 

 

Applying the Sutra: 

 

= (1 × 1 × 1) + (2 × 4 × 3) + (3 × 2 × 2) 
 

−(3 × 1 × 3) − (2 × 2 × 1) − (1 × 4 × 2) 
 

= (1 + 24 + 12) − (9 + 4 + 8) 
 

= 37 − 21 
 

= 16 
 

Thus, the determinant is: 16 

 

 Example 2 

 

[
3 1 2
2 4 1
1 5 2

] 

 

Applying the Sutra: 

 

= (3 × 4 × 2) + (1 × 1 × 1) + (2 × 2 × 5) 
 

−(2 × 4 × 1) − (1 × 2 × 2) − (3 × 1 × 5) 
 

= (24 + 1 + 20) − (8 + 4 + 15) 
 

= 45 − 27 
 

= 18 
 

Thus, the determinant is: 18 

 
Hence, the Adyamadyenantyamantyena (First by the 

First and Last by the Last) Sutra provides an efficient method 

for calculating determinants of 3 × 3matrices in Vedic 

Mathematics. 
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 Vestanam (Specific and General): 
This Sutra is useful for special cases of matrix 

multiplication. It involves multiplying matrix elements in a 

specific row-column arrangement to simplify computations. 

The method focuses on combining corresponding terms 

systematically, making matrix multiplication faster and more 

efficient. It is especially useful in algebraic computations and 

solving systems of equations in Vedic Mathematics. 

 

 General Method: 

 

For two matrices: 
 

[𝑎 𝑏
𝑐 𝑑

] × [
𝑝 𝑞
𝑟 𝑠

] 

 

Applying the Sutra: 

 

= [
𝑎𝑝 + 𝑐𝑞 𝑎𝑞 + 𝑐𝑠
𝑏𝑝 + 𝑑𝑟 𝑏𝑞 + 𝑑𝑠

] 

 

[𝑎 𝑏
𝑐 𝑑

] × [
𝑝 𝑞
𝑟 𝑠

] = [
𝑎𝑝 + 𝑐𝑞 𝑎𝑞 + 𝑐𝑠
𝑏𝑝 + 𝑑𝑟 𝑏𝑞 + 𝑑𝑠

] 

 

 Example: 

 

[2 3
4 5

] × [1 2
3 4

] 

 

Applying the Sutra: 

 

= [
(2 × 1 + 4 × 2) (2 × 2 + 4 × 4)
(3 × 1 + 5 × 3) (3 × 2 + 5 × 4)

] 

 

= [
(2+8) (4+16)

(3+15) (6+20)
] 

 

= [10 20
18 26

] 

 
Thus, 

 

[2 3
4 5

] × [1 2
3 4

] = [10 20
18 26

] 

 

Hence, the Vestanam (Specific and General) Sutra 
provides a structured approach for special matrix 

multiplication cases in Vedic Mathematics. 

 

 Yavadunam Tavadunam (The Extent of its Deficiency is its 

Deficiency): 

This Sutra is useful for special cases of matrix 

multiplication. It applies a systematic multiplication process 

by combining corresponding row and column elements 

efficiently. The method reduces complexity in calculations 

and helps perform matrix multiplication in a faster and more 

organized manner. It is particularly useful in solving algebraic 

and computational problems involving matrices. 
 

 Example 

 

 

[
4 3
2 6

] × [
5 4
7 8

] 

Applying the Sutra: 

 

= [
(4 × 5 + 3 × 7) (4 × 4 + 3 × 8)
(2 × 5 + 6 × 7) (2 × 4 + 6 × 8)

] 

 

= [
(20+21) (16+24)
(10+42) (8+48)

] 

 

= [41 40
52 56

] 

 

Thus, 

 

[4 3
2 6

] × [5 4
7 8

] = [41 40
52 56

] 

 

These Sutras and Sub-Sutras provide efficient methods 

for performing matrix multiplication and finding 

determinants, making matrix computations faster and more 

straightforward. Such step-by-step approaches demonstrate 

how Vedic Mathematics Sutras can simplify matrix 

operations effectively and systematically. 

 

 For Linear Equation 
Ekadhikena Purvēṇa (By One More than the Previous 

One) 

 

 Formula 

 

Let us solve the equation: 

 

4𝑥 + 7 = 0 
 

Using the Vedic Mathematics Sutra “Ekadhikena 
Purvēṇa” (By one more than the previous one). 

 

 Sutra Explanation 

The Sutra “Ekadhikena Purvēṇa” emphasizes a 

systematic approach to solving problems by considering the 

next step from the previous value. In linear equations, this 

Sutra helps simplify the process of solving equations of the 

form: 

 

𝑎𝑥 + 𝑏 = 0 
 

Where 𝑎and 𝑏are constants. 

 

 Formula 

The general form of the equation is: 

 

𝑎𝑥 + 𝑏 = 0 
 

To solve for 𝑥: 

 

𝑥 =
−𝑏

𝑎
 

 

𝑎𝑥 + 𝑏 = 0 ⇒ 𝑥 =
−𝑏

𝑎
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We need to solve for 𝑥. 

 

 Solution 

Identify the values of 𝑎and 𝑏: 

 

𝑎 = 4, 𝑏 = 7 
 

Apply the formula: 

 

𝑥 =
−7

4
 

 

Thus, the solution to the equation: 

 

4𝑥 + 7 = 0 
 

Is: 

 

𝑥 = −
7

4
 

 

 Verification 

To verify the solution, substitute: 

 

𝑥 = −
7

4
 

 

Back into the original equation: 

 

4 (− 
7

4
) + 7 

 

= −7 + 7 
 

= 0 
 

The left-hand side equals the right-hand side, 

confirming that: 

 

𝑥 = −
7

4
 

 

Is the correct solution of the given linear equation. 

 

 Anurupye Sunyamanyat (If One is in Ratio, the Other is 
Zero): 

Let us explore the Sutra “Anurupye Sunyamanyat” (If 

one is in ratio, the other is zero) and apply it to solving the 

equation: 

 

4𝑥 = 8𝑦 

 

Sutra Explanation -The Sutra “Anurupye 

Sunyamanyat” suggests that when two quantities are in 

proportion, their relationship can be simplified into a ratio. In 

mathematical terms, if: 
 

𝑎𝑥 = 𝑏𝑦 
 

Then the variables maintain a proportional relationship, 

allowing one variable to be expressed in terms of the other. 

This Sutra is especially useful for recognizing patterns in 
proportional equations and simplifying them efficiently. 

 

 Example 

Given the equation: 

 

4𝑥 = 8𝑦 
 

We need to solve this using the Sutra. 

 

 Analyze the Given Equation 
Rewrite the equation to express the proportional 

relationship: 

 
𝑥

𝑦
=

8

4
 

 

= 2 
 

Thus, 

 

𝑥 = 2𝑦 
 

4𝑥 = 8𝑦 ⇒
𝑥

𝑦
=

8

4
= 2 

 

This means that the value of 𝑥is always twice the value 

of 𝑦. 

 

 Apply the Sutra “Anurupye Sunyamanyat” 

According to the Sutra, proportional quantities maintain 

a balanced relationship. Since both coefficients 4 and 8 are 

non-zero constants, the equation can be satisfied only when 

the ratio between 𝑥and 𝑦remains constant. 
 

For example, if: 

 

𝑦 = 3 
 

Then: 

 

𝑥 = 2(3) = 6 

 

Verification: 
 

4(6) = 8(3) 
 

24 = 24 
 

Hence, the proportional relationship is satisfied. 

 

Therefore, the solution of the equation is: 

𝑥 = 2𝑦 
 

 Paravartya Yojayet (Transpose and Apply) 

 

 Formula: If: 

 

𝑎𝑥 + 𝑏𝑦 = 𝑐 
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Then, 
 

𝑥 =
𝑐 − 𝑏𝑦

𝑎
 

 

Or 

 

𝑦 =
𝑐 − 𝑎𝑥

𝑏
 

 

𝑎𝑥 + 𝑏𝑦 = 𝑐 ⇒ 𝑥 =
𝑐 − 𝑏𝑦

𝑎
,  𝑦 =

𝑐 − 𝑎𝑥

𝑏
 

 

The Sutra “Paravartya Yojayet” means Transpose and 

Apply. It is useful for solving linear equations by transposing 

terms from one side of the equation to the other and then 

simplifying the expression. This method makes solving 

equations systematic and straightforward. 

 

 Example 

Solve the equation: 

 

4𝑥 + 5𝑦 = 20 
 

Applying the Sutra: 

 

𝑥 =
20 − 5𝑦

4
 

 

Or 

 

𝑦 =
20 − 4𝑥

5
 

 

If: 

 

𝑦 = 0 
 

Then: 

 

𝑥 =
20 − 5(0)

4
 

 

=
20

4
 

 

= 5 
 

Similarly, if: 

 

𝑥 = 0 
 

Then: 
 

𝑦 =
20 − 4(0)

5
 

 

=
20

5
 

 

= 4 

Thus, the equation: 
 

4𝑥 + 5𝑦 = 20 
 

Can be written as: 

 

𝑥 =
20 − 5𝑦

4
 

 
Or 

 

𝑦 =
20 − 4𝑥

5
 

 

 Yavadunam (Whatever the Extent of its Deficiency) 

 

 Formula: 

 

If: 

𝑎𝑥 + 𝑏𝑦 = 𝑐 
 
Then, 

 

𝑥 =
𝑐 − 𝑏𝑦

𝑎
 

 

Or 

 

𝑦 =
𝑐 − 𝑎𝑥

𝑏
 

 

𝑎𝑥 + 𝑏𝑦 = 𝑐 ⇒ 𝑥 =
𝑐 − 𝑏𝑦

𝑎
,  𝑦 =

𝑐 − 𝑎𝑥

𝑏
 

 

The Sutra “Yavadunam” means “Whatever the extent of 

its deficiency.” It is useful in solving linear equations by 

reducing the unknown variable step by step and expressing 

one variable in terms of another. This method simplifies 

algebraic calculations and provides a systematic way to solve 

equations efficiently. 

 

 Example: 

Solve the equation: 

 

5𝑥 + 4𝑦 = 24 
 

Applying the Sutra: 

 

𝑥 =
24 − 4𝑦

5
 

 

Or 

 

𝑦 =
24 − 5𝑥

4
 

 

If: 

 

𝑦 = 1 
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Then: 
 

𝑥 =
24 − 4(1)

5
 

 

=
20

5
 

 

= 4 
 

Verification: 

 

Substitute 𝑥 = 4and 𝑦 = 1into the original equation: 

 

5(4) + 4(1) 
 

= 20 + 4 
 

= 24 
 

Thus, the equation is satisfied. 

 

Hence, the equation: 

 

5𝑥 + 4𝑦 = 24 
 

Can be written as: 

 

𝑥 =
24 − 4𝑦

5
 

 

Or 

 

𝑦 =
24 − 5𝑥

4
 

 
Using the Yavadunam (Whatever the Extent of its 

Deficiency) Sutra. 

 

These formulas provide efficient methods for solving 

linear equations, making the process faster and more 

straightforward in Vedic Mathematics. 

 

V. CONCLUSION 

 

The present study offers a detailed understanding of the 

applications and computational efficiency of Vedic 
Mathematics in various branches of mathematics, including 

arithmetic, algebra, matrices, determinants, and calculus. 

Through analytical discussion and comparison with 

traditional mathematical approaches, the study highlights 

how Vedic Sutras and Sub-Sutras simplify lengthy 

calculations and improve accuracy in problem-solving. The 

use of practical illustrations demonstrates that Vedic 

Mathematics provides quicker and more systematic methods 

for solving mathematical problems. Furthermore, the findings 

suggest that incorporating Vedic Mathematics into higher 

education and research can significantly strengthen students’ 
logical reasoning, mental calculation abilities, and analytical 

skills. Thus, the integration of Vedic Mathematics into the 

academic curriculum may serve as an effective approach to 

enhancing mathematical understanding and computational 
efficiency. 
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