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Abstract - In this paper, we generalize the Yadadunam process for finding the nth power of any number. First, we define the 

application of the Yavadunam sutra for calculating the fourth and fifth power of any number. Further, we generalize the 

Yavaduman process for finding the nth power of any number. 

Keywords - Vedic Mathematics, Yavadunam Sutra.  

1. Introduction  
By Sri Bharati Krishna Tirthaji between 1911 and 1918, Vedic Mathematics was rediscovered as a primaeval form of 

Mathematics [1]. Considering his study, fully mathematics originated from sixteen sutras. In Indian Mathematics called "Vedic 

Mathematics" since it originates from the Vedas, Vedic Mathematics is a pool of primaeval skills and methods for solving 

arithmetic problems quickly and more effectively [2]. As per Atharva Veda, other sciences such as engineering, mathematics, 

sculpture, and medicine are also contained within it. A Vedic term means 'Knowledge' in Sanskrit.  

It can sometimes be intricate and difficult to decipher mathematical steps, and implement systematic mathematical principles. 

While numerical calculations can be completed very easily using Vedic Mathematics for Common Techniques (a collection of 

relevant information) and Unambiguous Methods (a reference to unambiguous information collections), these techniques are 

based upon Vedic Mathematics for Common Techniques which contain fully relevant information. Although the unadventurous 

technique takes many steps to solve the problem, Vedic Mathematics offers its solution in a single line. As a primaeval method, 

it includes cubing, square, and cube roots, squaring, multiplication, and cubing. Even repetitive auxiliary fractions and decimals 

can be handled by Vedic Mathematics. 

 

The text of Bharathi Krishna Thirthaji has been extended by several British mathematicians in the last few decades, 

including Andrew Nicholas, Kenneth Williams, and Jeremy Pickles [4]. In order to improve the speed of essential mathematical 

calculation, few studies have been conducted on Vedic Mathematics. It is sometimes possible to perform rapid calculations 

with Vedic mathematics techniques [6-12]. Mathematics techniques used in Vedic culture focus on proficiency in quick 

arithmetic as well as aptitude or reasoning. 

 

In the Vedic literature, the Yavadunam sutra has been given for finding the cube of any number. Hence, inspired by the 

above discussion, we will generalize the Yavadunam process for finding the nth power of any number. 

The paper is organized as follows: In section 2 some preliminary results are discussed. The main results of the paper are 

described in section 3. Finally, we conclude the findings of the presented paper in section 4. 

2. Preliminary Results  
Before going to the main results, we write here some basic results. 

 

Digits Cube Forth Power 

1 1 1 

2 8 16 

3 27 81 

4 64 256 

5 125 625 

6 216 1296 

7 343 2401 
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80 

8 512 4096 

9 729 6561 

10 1000 10000 

 

3. Generalization of Yavadunam Sutras for finding the power of any digit  
In the Vedic literature, the Yavadunam sutra is given for finding the cube of any number. Here we will generalize the 

Yavadunam process for finding the nth power of any number.  

Yavadunam Sutra: Whatever the magnitude of its insufficiency. 

 

3.1. The Yavadunam Sutra for the fourth power 

       Here, the fourth power of any number will be calculated using Yavadunam Sutras, i.e., by deficiency.                           

Consider the digit 12.                                                                                                                                                                        

To find the fourth power of the number 12, we follow the following steps. 

Write 12= (10+2). Here the base is 10, and the excess is 2. 

Step 1- Add thrice of excess, i.e., 3 (2) = 6, to 12.  

12+6=18 

Step 2- Multiply 6 by the square of excess. 

              6(2) 2 = 24. 

Step 3- Multiply 4 by the cube of the original excess. 

               4(2)3 = 32  

Step 4- Write the fourth power of the original excess 

24=16. 

Since we consider 10 as the base, therefore the fourth power of the number 12 is given by 

(12)4 = (10+2)4   

 12+ 3(2) =18 

 6 ×2 × 2 = 24  

               4 ×2 × 2 ×2 = 32 

               24=16  

               =18 | 24 | 32 |16  

=18 | 24 | 32 | 6 

                  1  

=18 | 24 | 3 | 6 

           3  



Shivani Khare / IJMTT, 68(9), 79-86, 2022 

 

81 

=18 | 7 | 3 | 6 

   2 

=20736. 

Here we consider a few more examples, 

Example 1: 

  (13)4 = (10+3)4  

Step 1: 13+ 3(3) =22. 

Step 2: 6 × 3 ×3 = 54.  

Step 3:   4 ×3 × 3 ×3 = 108.   

Step 4: 34=81.   

Therefore,   

(13)4 =22 | 54 | 108 | 81 

= 22 | 54 | 108 | 1 

                    8   

             = 22 | 54 | 6 | 1 

        11   

            = 22 | 5 | 6 | 1 

 6 

           = 28561.  

Example 2: 

(97)4 = (100-3)4   

Step 1: 97+ 3(-3) = 97-9=88 

Step 2: 6 ×-3 × -3 = 54  

Step 3: 4 ×-3 × -3 × -3 = -108   

Step 4: (-3)4=81  

Therefore,  

(97)4=88 | 54 | 108̅̅ ̅̅ ̅ | 81 

= 88 | 54 | 108̅̅ ̅̅ ̅  | 81 
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= 88 | 54 | 892 | 81 

            1̅   

= 88 | 44 | 892 | 81 

= 88 | 44 | 92 | 81  

           8   

=88529281.  

3.2. The Yavadunam Sutra for the fifth power 

Here, the fifth power of any number will be calculated using Yavadunam Sutras, i.e., by deficiency.  

Consider the digit 12. To find the fourth power of the number 12, we follow the following steps. 

Write 12= (10+2). Here the base is 10, and the excess is 2. 

Step 1- Write 12= (10+2). Here the base is 10, and the excess is 2. 

Step 2- Add fourth of excess, i.e., 4 (2) = 8, to 12. 

 12+8=20 

Step 3- Multiply 10 by the square of excess. 

 10 (2)2 = 40. 

Step 4- Multiply 10 by the cube of the original excess. 

  10 (2)3 = 80. 

Step 5- Multiply 5 by the fourth power of the original excess. 

 5 (2)4 = 80. 

Step 6- Write a fifth power of the original excess 

 25=32.  

Since we consider 10 as the base, therefore the fifth power of the number 12 is given by 

(12)5 = (10+2)5. 

= 20 | 40 | 80 | 80 | 32 

= 20 | 40 | 80 | 80 | 2 

                          3  

= 20 | 40 | 80 | 3 | 2 

                   8   
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= 20 | 40 | 8 | 3 | 2 

            8 

= 20 | 8 | 8 | 3 | 2 

     4 

=248832  

Example 1: 

 (13)5 = (10+3)5   

Step 1: 13+ 4(3) =25. 

Step 2: 10 × 3 ×3 = 90.  

Step 3: 10 ×3 × 3 ×3   = 270.    

Step 4-: 5 × 3 ×3 × 3 × 3 = 405. 

Step 5: (3)5 =243  

Therefore, 

 25 | 90 | 270 | 405 | 243 

= 25 | 90 | 270 | 405 | 3 

                           24  

=25 | 90 | 270 | 9 | 3  

                  42 

= 25 | 90 | 312 | 9 | 3           

=25 | 90 | 2 | 9 | 3 

         31 

=25 | 121 | 2 | 9 | 3 

=25 | 1 | 2 | 9 | 3 

                12 

=371293.  

Example 2: 

(97)5 = (100-3)5  

Step 1: 97+ 4(-3) = 85. 
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Step 2: 10 × -3 × -3 = 90. 

Step 3: 10 × -3 × -3 × -3   = -270. 

Step 4: 5 × -3 × -3 × -3 × -3 = 405. 

Step 5:  (-3)5=-243. 

Therefore, 

85| 90 |  270 ̅̅ ̅̅ ̅̅  | 405 |  243̅̅ ̅̅ ̅ 

= 85 | 90 | 270̅̅ ̅̅ ̅  | 405 | 757. 

                            1̅ 

= 85 | 90 |  270 ̅̅ ̅̅ ̅̅  | 395 | 757 

                                7   

= 85 | 90 | 270 ̅̅ ̅̅ ̅̅  | 402 | 57 

                    4 

= 85 | 90 |266 ̅̅ ̅̅ ̅̅  | 02 | 57 

= 85 | 90 | 734 | 02 | 57  

         1̅ 

= 85 | 80 | 734 | 02 |57  

               = 85 | 80 | 34 | 02 | 57 

             7  

= 85 | 87 | 34 | 02 | 57 

=8587340257.  

3.3. Generalization of Yavadunam Sutras for finding the nth power of any number 

To find the nth power of any number, first, we consider bases like 10, 100, 1000, etc. And write the number in the form 

of base plus excess. Let base is denoted by a and excess is b. Then, to calculate (a+b)n,  we have, 

                                            𝑎 + (𝑛 − 1)𝑏,                                   (1) 

 

                                                 (𝑛
2
) 𝑏2 ,                                            (2) 

                                                  (𝑛
3
) 𝑏3,                                              (3) 

…. 
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…. 

…. 

 

                                                   (𝑛
𝑟
) 𝑏𝑟 ,                                            (r) 

…. 

                                                    (𝑛
𝑛

) 𝑏𝑛,                                           (n) 

Finally, we add the above-all equations,  

Equation (1) | Equation (2) | Equation (3)...| Equation (r) |... Equation (n)                                        (*) 

Therefore equation (*) represents the nth power of any number. 

4. Conclusion  
In this paper, we find the high power of any number by using Yavadunam sutras. Firstly, we have described the process 

of Yavadunam sutras for finding the fourth power of the number. Further, we find the fifth power of the number by using 

Yavaduanm Sutra. Finally, we generalize the Yavadunam process for finding the nth power of any number. 
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