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I. INTRODUCTION 

A number sequence is an ordered list of numbers that follow a specific rule or pattern.  There are abundant research studies in the 

literature that concern number sequences, see   [1 − 4] . In [6], Saranya. C and Janaki. G presented an approach to finding an infinite 

number of integer solutions to the generalized Fermat equations using Jarasandha numbers. In [10], Pandichelvi.V and Vanaja.R 

exhibited that there is no solution for the equation ௫ + ) + 2) ௬ = + ݔ ଶ together with the condition ofݖ  In [11], the authors .ݕ 

analysed an equation  (3ݑଶ  + + (5  ଶݑ6)   + = ݍ(11  +  ଶ wtthݓ  = ݍ   0,1,2,3. In [12] , an exponential Diophantine equation ݍ௫ + ௬ = + ݔ are non-negative integers such that ݖ,ݕ,ݔ is a Sophie Germain prime and ݍ ,is a Safe prime  ଶ whereݖ = ݕ 

 0,1,2,3. is scrutinized. For a more comprehensive study of numbers, one may refer [5,7 − 9] .  

In this manuscript, an integer solution to the equation  ݈ ఈ + ݉ఉ = ߱ఊ concerning a Kaprekar number and an even perfect number of 

base 2, a special type of Kaprekar number is exposed.  

 

II. PRELIMINARIES 

A. Even Perfect Number 

Every number of the form 2ିଵ(2 − 1)  where 2 − 1 is a Mersenne prime number for all prime values of  is called an even 

perfect number. Some even perfect numbers are 6,28,496,8128,33550336,etc 

 

B. Kaprekar Number 

A Kaprekar number is a number whose square is split up into two pieces such that their sum equal to the original number and in 

which none of the sections has a value of zero. 

Take a look at an illustration, 7272  is a Kaprekar number because                 

the square of 7272 is 52881984; divide it into two equal parts 5288 and 1984; and then add the two parts together 5288 +  1984 

to get back to 7272. 

Here are a few examples. 

                9ଶ  =  81 ,                       8 +  1 =  9;  

               45ଶ =  2025,                 20 + 25 =  45; 

             55ଶ = 3025                30 + 25 = 55.  

 

C. Special Kind of Kaprekar Number 

An even perfect number is a Kaprekar number in base 2. 

Example: 6  is an even perfect number, which is a Kaprekar number in base 2. 

It is known that  6ଶ = 110 
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Then,  

 110ଶ = 100100 = 10 + 0100 = 110 

 110ଶ = 110 

Hence, 6 is a Kaprekar number in base 2. 

 

III. TECHNIQUE OF ANALYSIS 

In this section, the technique for establishing numerous collections of positive integer solutions to the equation ݈ఈ + ݉ఉ = ߱ఊ 

where k is a Kaprekar number is analysed in the following theorems.     

 

A. Theorem 3.1 

If ݇ is a Kaprekar number, then the set of positive integer solutions of ݈ఈ + ݉ఉ = ߱ఊ  are   

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ାଵ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ାଵܽ(ିଶ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ିଵܽ(ାଵ) (ିଶ)௧൫ܽ(ାଵ)మ௧ + 1൯⎠⎟

⎞
 

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ାଶ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ାଵܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ିଵܽ൫మିଵ൯௧൫ܽ(ିଵ)మ௧ + 1൯ ⎠⎟

⎞
 

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ାଵ) (మାଵ)௧൫ܽ(మିଵ)௧ + 1൯ାଵܽ(ିଵ)మ௧൫ܽ(మିଵ)௧ + 1൯ିଵܽ൫మିଵ൯௧൫ܽ(మିଵ)௧ + 1൯ ⎠⎟

⎞
 

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ିଵܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ାଵܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ ⎠⎟

⎞
 

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ ܽయ௧൫ܽ(ାଵ)మ௧ + 1൯ିଵܽ(ାଵ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ାଵܽ(మିଵ)௧൫ܽ(ାଵ)మ௧ + 1൯ ⎠⎟

⎞
 and 

 ൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ିଵ) (మ ାଵ)௧൫ܽ(మିଵ)௧ + 1൯ିଵܽ(ାଵ)మ௧൫ܽ(మିଵ)௧ + 1൯ାଵܽ൫మିଵ൯௧൫ܽ(మିଵ)௧ + 1൯ ⎠⎟

⎞
 

Proof 

The equation to be analysed is ݈ఈ + ݉ఉ = ߱ఊ             (3.1) 

where ݈,݉,߱ belongs to ܼା . 

Let us consider the following cases. 

 

1) Case 1 

Let ߙ = ݇ − ߚ , 1 = ݇ + 1  and ߛ = ݇ଶ  where ݇ is a Kaprekar number. Then the above equation becomes,  

         ݈ିଵ + ݉ାଵ = ߱మ                                                                                                    (3.2)  

Subcase 1(i): 

Assume that ݈ = ܽ௫(ܽ௫ + 1)ାଵ , = ܽ௬(ܽ௫ + 1)ିଵ , ߱ = ܽ௭(ܽ௫ + 1)  

where ݖ,ݕ,ݔ ∈ ܼା  and   ݊ > 0 
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Then, the original equation (3.2)  can be transformed into the equation 

          ܽ (ିଵ)௫(ܽ௫ + 1)మିଵ + ܽ(ାଵ)௬(ܽ௫ + 1)మିଵ = ܽమ௭(ܽ௫ + 1)మ 
Equating the exponent on either side of the equation provides that  

         (݇ − ݔ(1 = ݔ + ݇ଶ                                                                                                     (3.3)  

          (݇ + ݕ(1 = ݇ଶ (3.4)                                                                                                        ݖ  

It is deeply experiential that (3.3)  and (3.4)  are fulfilled by the succeeding chances of ݕ,ݔ and ݖ 

ݔ          = (݇ + 1)݇ଶݕ , ݐ = (݇ − 2)݇ଶݐ   and  ݖ = (݇ + 1)(݇ − 2)  ݐ
Subsequently, the values of the variables ݈,݉ and ߱ are invented by 

          ݈ = ܽ(ାଵ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ାଵ  

         ݉ = ܽ(ିଶ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ିଵ  

          ߱ = ܽ(ାଵ) (ିଶ)௧൫ܽ(ାଵ)మ௧ + 1൯ 
The following Table 3.1 displays specific numerical solutions for (3.1)  

Table 3.1 ݇ ܽ ݐ ݈ ݉ ߱ 

9 2 1 2଼ଵ(2଼ଵ + 1)ଵ 2ହ(2଼ଵ + 1)଼ 2(2଼ଵ + 1)  

45 3 2 3ଵ଼ଷ(3ଵ଼ଷ + 1)ସ 3ଵସଵହ(3ଵ଼ଷ + 1)ସସ 3ଷଽହ(3ଵ଼ଷ + 1)  

55 2 2 2ଷଷ଼଼(2ଷଷ଼଼ + 1)ହ 2ଷଶହ(2ଷଷ଼଼ + 1)ହସ 2ହଽଷ(2ଷଷ଼଼ + 1)  

99 2 3 2ଶଽସଷ(2ଶଽସଷ + 1)ଵ 2ଶ଼ହଶଽଵ(2ଶଽସଷ + 1)ଽ଼ 2ଶଽଵ(2ଶଽସଷ + 1)  

 

The values of each side of (3.2) are illustrated in the following table 

Table 3.1(i) 

LHS of (3.2) RHS of (3.2) 

2ହ(2଼ଵ + 1)଼ଵ 2ହ(2଼ଵ + 1)଼ଵ 

3଼ଵଽ(3ଵ଼ଷ + 1)ଶଶହ 3଼ଵଽ(3ଵ଼ଷ + 1)ଶଶହ 

2ଵଽହସ(2ଷଷ଼଼ + 1)ଷଶହ 2ଵଽହସ(2ଷଷ଼଼ + 1)ଷଶହ 

2ଶ଼ହଶଽଵ(2ଶଽସଷ + 1)ଽ଼ଵ 2ଶ଼ହଶଽଵ(2ଶଽସଷ + 1)ଽ଼ଵ 

 

Subcase 1(ii):  

Replacing the chances of ݈,݉ and ߱ by  ݈ = ܽ௫(ܽ௬ + 1)ାଵ , ݉ = ܽ௬(ܽ௬ + 1)ିଵ and     ߱ = ܽ௭(ܽ௬ + 1)  in (3.2)  and employing 

the analogous approach described in subcase 1(i), the feasible values of ݕ,ݔ  and ݖ pointed out by     

ݔ          = (݇ + 2)݇ଶݕ , ݐ = (݇ − 1)݇ଶݐ   and  ݖ = (݇ଶ −  ݐ(1
The corresponding triples ( ݈,݉,߱)   satisfying the given equation is stated by 

          ݈ = ܽ(ାଶ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ାଵ  

          ݉ = ܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ିଵ  

          ߱ = ܽ൫మିଵ൯௧൫ܽ(ିଵ)మ௧ + 1൯ 
Numerical specimens fulfilling (3.2)  for few Kaprekar are shown in the following table 3.2 

Table 3.2 ݇ ܽ ݐ ݈ ݉ ߱ 

9 3 2 3ଵ଼ଶ(3ଵଶଽ + 1)ଵ 3ଵଶଽ(3ଵଶଽ + 1)଼ 3ଵ(3ଵଶଽ + 1)  

45 2 3 2ଶ଼ହହଶହ(2ଶଷ + 1)ସ 2ଶଷ(2ଶଷ + 1)ସସ 2ଶ(2ଶଷ + 1)  

55 2 2 2ଷସସ଼ହ(2ଷଶ + 1)ହ 2ଷଶ(2ଷଶ + 1)ହସ 2ସ଼(2ଷଶ + 1)  

99 3 1 3ଽ଼ଽଽଵ(3ଽସଽ଼ + 1)ଵ 3ଽସଽ଼(3ଽସଽ଼ + 1) ଽ଼ 3ଽ଼(3ଽସଽ଼ + 1)  
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The following table displays the values of each side of (3.2) 

 

Table 3.2(i) 

LHS of (3.2) RHS of (3.2) 

3ଵଶଽ(3ଵଶଽ + 1)଼ଵ 3ଵଶଽ(3ଵଶଽ + 1)଼ଵ 

2ଵଶଶଽହ଼(2ଶଷ + 1)ଶଶହ 2ଵଶଶଽହ଼(2ଶଷ + 1)ଶଶହ 

2ଵ଼ଶଽହଶ(2ଷଶ + 1)ଷଶହ 2ଵ଼ଶଽହଶ(2ଷଶ + 1)ଷଶହ 

3ଽସଽ଼(3ଽସଽ଼ + 1) ଽ଼ଵ 3ଽସଽ଼(3ଽସଽ଼ + 1) ଽ଼ଵ 

 

Subcase 1(iii): 

Interchange the values of ݈,݉,߱ in (3.2)  as mentioned below ݈ = ܽ௫(ܽ௭ + 1)ାଵ , ݉ = ܽ௬(ܽ௭ + 1)ିଵ and ߱ = ܽ௭(ܽ௭ + 1)   

Following the technique as explained in subcase 1(i), the possible values of ݕ,ݔ  and ݖ are evaluated by     ݔ = (݇ + 1)(݇ଶ + ݕ , ݐ(1 = (݇ − 1)݇ଶݐ   and ݖ = (݇ଶ − 1)  ݐ
Consequently, the assessment of ݈,݉ and ߱ are indicated by ݈ = ܽ(ାଵ) (మାଵ)௧൫ܽ(మିଵ)௧ + 1൯ାଵ  ݉ = ܽ(ିଵ)మ௧൫ܽ(మିଵ)௧ + 1൯ିଵ  

   ߱ = ܽ൫మିଵ൯௧൫ܽ(మିଵ)௧ + 1൯ 
Verification of solutions with arithmetic values for little bit Kaprekar numbers are illustrated in the table 3.3 

 

Table 3.3 ݇ ܽ ݐ ݈ ݉ ߱ 

9 2 1 2଼ଶ(2଼ + 1)ଵ 2ସ଼(2଼ + 1)଼ 2଼(2଼ + 1)  

45 3 2 3ଵ଼ଷଽଶ(3ସସ଼ + 1)ସ 3ଵ଼ଶ(3ସସ଼ + 1)ସସ 3ସସ଼(3ସସ଼ + 1)  

55 2 2 2ଷଷ଼ଽଵଶ(2ସ଼ + 1)ହ 2ଷଶ(2ସ଼ + 1)ହସ 2ସ଼(2ସ଼ + 1)  

99 2 3 2ଶଽସ(2ଶଽସ + 1)ଵ 2ଶ଼଼ଵସଽସ(2ଶଽସ + 1)ଽ଼ 2ଶଽସ(2ଶଽସ + 1)  

 

The values of (3.2) on either side are shown in the table below 

 

Table 3.3(i) 

LHS of (3.2) RHS of (3.2) 

2ସ଼(2଼ + 1)଼ଵ 2ସ଼(2଼ + 1)଼ଵ 

3଼ଵଽଶ(3ସସ଼ + 1)ଶଶହ 3଼ଵଽଶ(3ସସ଼ + 1)ଶଶହ 

2ଵ଼ଶଽହଶ(2ସ଼ + 1)ଷଶହ 2ଵ଼ଶଽହଶ(2ସ଼ + 1)ଷଶହ 

2ଶ଼଼ଵସଽସ(2ଶଽସ + 1)ଽ଼ଵ 2ଶ଼଼ଵସଽସ(2ଶଽସ + 1)ଽ଼ଵ 

 

2) Case 2: 

Let ߙ = ݇ + ߚ , 1 = ݇ − 1  and ߛ = ݇ଶ  where ݇ is a kaprekar number. Then the equation   (3.1)  becomes,  

          ݈ ାଵ + ݉ିଵ = ߱మ                                                                                                (3.5)  
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Subcase 2(i): 

Assume that  ݈ = ܽ௫(ܽ௫ + 1)ିଵ , ݉ = ܽ௬(ܽ௫ + 1)ାଵ and ߱ = ܽ௭(ܽ௫ + 1)  in the place ݈,݉ and ߱ in (3.5)  and appealing the 

corresponding methodology labelled in subcase 1(i), the reasonable value of ݕ,ݔ,  and ݖ are  scrutinized by    ݔ = (݇ − 1)ଶ݇ݕ , ݐ = (݇ − 1)݇ଶݐ   and ݖ = (݇ − 1)ଶݐ 
Hence the value of ݈,݉ and ߱ satisfying (3.5)  are given by 

          ݈ = ܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ିଵ  

          ݉ = ܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ାଵ  

          ߱ = ܽ(ିଵ)మ௧൫ܽ(ିଵ)మ௧ + 1൯ 
 

 

The following Table 3.4 shows some numerical instances for the Kaprekar numbers 

 

Table 3.4 ݇ ܽ ݐ ݈ ݉ ߱ 

9 3 2 3ଵଵହଶ(3ଵଵହଶ + 1)଼ 3ଵଶଽ(3ଵଵହଶ + 1)ଵ 3ଵଶ଼(3ଵଵହଶ + 1)  

45 2 3 2ଶଵଷ(2ଶଵଷ + 1)ସସ 2ଶଷ(2ଶଵଷ + 1)ସ 2ହ଼଼(2ଶଵଷ + 1)  

55 2 2 2ଷଶ(2ଷଶ + 1)ହସ 2ଷଶ(2ଷଶ + 1)ହ 2ହ଼ଷଶ(2ଷଶ + 1)  

99 3 1 3ଽହଽ(3ଽହଽ + 1)ଽ଼ 3ଽସଽ଼(3ଽହଽ + 1)ଵ 3ଽସ(3ଽହଽ + 1)  

 

The table below offers illustrations illustrating the values for each side of (3.5) 

 

Table 3.4(i) 

LHS of (3.5) RHS of (3.5) 

3ଵଷ଼(3ଵଵହଶ + 1)଼ଵ 3ଵଷ଼(3ଵଵହଶ + 1)଼ଵ 

2ଵଵଵଶ(2ଶଵଷ + 1)ଶଶହ 2ଵଵଵଶ(2ଶଵଷ + 1)ଶଶହ 

2ଵସଵ଼(2ଷଶ + 1)ଷଶହ 2ଵସଵ଼(2ଷଶ + 1)ଷଶହ 

3ଽଽସଵଶ଼଼ସ(3ଽହଽ + 1) ଽ଼ଵ 3ଽଽସଵଶ଼଼ସ(3ଽହଽ + 1) ଽ଼ଵ 

Subcase 2(ii): 

Adopting  ݈ = ܽ௫(ܽ௬ + 1)ିଵ , ݉ = ܽ௬(ܽ௬ + 1)ାଵ and ߱ = ܽ௭(ܽ௬ + 1)  instead of the values of ݈,݉ and ߱ in (3.5)  and applying 

the procedure using in subcase 1(i), the above system of equation is fulfilled  

ݔ  = ݇ଷݕ , ݐ = (݇ + 1)݇ଶݐ   and ݖ = (݇ଶ −  ݐ(1
Therefore, the values of ݈,݉ and ߱ satiating (3.5)  are given by, 

 ݈ = ܽయ௧൫ܽ(ାଵ)మ௧ + 1൯ିଵ  

 ݉ = ܽ(ାଵ)మ௧൫ܽ(ାଵ)మ௧ + 1൯ାଵ  

 ߱ = ܽ(మିଵ)௧൫ܽ(ାଵ)మ௧ + 1൯ 
Table 3.5 provides numerical verification for specific values of the Kaprekar number. 

Table 3.5 

 ߱ ݉ ݈ ݐ ܽ 

9 3 2 3ଵସହ଼(3ଵଶ + 1)଼ 3ଵଶଽ(3ଵଶ + 1)ଵ 3ଵ(3ଵଶ + 1)  

45 2 3 2ଶଷଷହ(2ଶଽସହ + 1)ସସ 2ଶଷ(2ଶଽସହ + 1)ସ 2ଵଷଶ(2ଶଽସହ + 1)  

55 2 2 2ଷଷଶହ(2ଷଷ଼଼ + 1)ହସ 2ଶଷ(2ଷଷ଼଼ + 1)ହ 2ଵଷଶ(2ଷଷ଼଼ + 1)  

99 3 1 3ଽଶଽଽ(3ଽ଼ଵ + 1)ଽ଼ 3ଽ଼ଵ(3ଽ଼ଵ + 1)ଵ 3ଽ଼(3ଽ଼ଵ + 1)  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue VI June 2024- Available at www.ijraset.com 

     

993 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

The table below displays the values of the equation (3.5) on both sides 

Table 3.5(i) 

LHS of (3.5) RHS of (3.5) 

3ଵଶଽ(3ଵଶ + 1)଼ଵ 3ଵଶଽ(3ଵଶ + 1)଼ଵ 

2ଵଶଶଽହ଼(2ଶଽସହ + 1)ଶଶହ 2ଵଶଶଽହ଼(2ଶଽସହ + 1)ଶଶହ 

2ଵ଼ଶଽହଶ(2ଷଷ଼଼ + 1)ଷଶହ 2ଵ଼ଶଽହଶ(2ଷଷ଼଼ + 1)ଷଶହ 

3ଽସଽ଼(3ଽ଼ଵ + 1)ଽ଼ଵ 3ଽସଽ଼(3ଽ଼ଵ + 1)ଽ଼ଵ 

 

Subcase 2(iii):  

Agreeing  ݈ = ܽ௫(ܽ௭ + 1)ିଵ , ݉ = ܽ௬(ܽ௭ + 1)ାଵ and ߱ = ܽ௭(ܽ௭ + 1)  in (3.5)  and 

recapping the analogous procedure as illuminated in subcase1(i), the significant values of ݕ,ݔ and ݖ are 

ݔ  = (݇ − 1)(݇ଶ + 1) ݕ , ݐ = (݇ + 1)݇ଶݐ   and ݖ = (݇ଶ −  ݐ(1
Consequently, the assessment of ݈,݉ and ߱ gratifying (3.5)  are indicated by 

           ݈ = ܽ(ିଵ) (మ ାଵ)௧൫ܽ(మିଵ)௧ + 1൯ିଵ  

           ݉ = ܽ(ାଵ)మ௧൫ܽ(మିଵ)௧ + 1൯ାଵ  

           ߱ = ܽ൫మିଵ൯௧൫ܽ(మିଵ)௧ + 1൯                                                                              

Integer solution for few numerical cases of Kaprekar numbers are presented in Table 3.6 below        

Table 3.6 ݇ ܽ ݐ ݈ ݉ ߱ 

9 2 1 2ହ(2଼ + 1)଼ 2଼ଵ(2଼ + 1)ଵ 2଼(2଼ + 1)  

45 3 2 3ଵ଼ଶ଼଼(3ସସ଼ + 1)ସସ 3ଵ଼ଷ(3ସସ଼ + 1)ସ 3ସସ଼(3ସସ଼ + 1)  

55 2 2 2ଷଶ଼଼(2ସ଼ + 1)ହସ 2ଷଷ଼଼(2ସ଼ + 1)ହ 2ସ଼(2ସ଼ + 1)  

99 3 3 3ଶ଼଼ଵ଼଼(3ଶଽସ + 1)ଽ଼ 3ଶଽସଷ(3ଶଽସ + 1)ଵ 3ଶଽସ(3ଶଽସ + 1)  

 

The values of (3.5) on either side are shown in the following table 

Table 3.6(i) 

LHS of (3.5) RHS of (3.5) 

2ସ଼(2଼ + 1)଼ଵ 2ସ଼(2଼ + 1)଼ଵ 

3଼ଵଽଶ(3ସସ଼ + 1)ଶଶହ 3଼ଵଽଶ(3ସସ଼ + 1)ଶଶହ 

2ଵ଼ଶଽହଶ(2ସ଼ + 1)ଷଶହ 2ଵ଼ଶଽହଶ(2ସ଼ + 1)ଷଶହ 

3ଶ଼଼ଵସଽସ(3ଶଽସ + 1)ଽ଼ଵ 3ଶ଼଼ଵସଽସ(3ଶଽସ + 1)ଽ଼ଵ 

 

B. Theorem 3.2 

If ݇ is an even perfect number in base 2, a special sort of Kaprekar number, then all positive integers solution for ݈ିଵ + ݉ାଵ =߱మ  are  

൭ ݈߱݉ ൱ = ⎝⎜⎜
⎛ܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభାଵ ,

 ܽ ൫ଶమషభିଶషభିଶ൯൫ଶమషభିଶషభ൯మ௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభିଵܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభିଶ൯௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁ ,⎠⎟⎟
⎞
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൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ൫ଶమషభିଶషభାଶ൯(ଶమషభିଶషభ)మ௧൫ܽ൫ଶమషభିଶషభିଵ൯(ଶమషభିଶషభ)మ௧ + 1൯൫ଶమషభିଶషభାଵ൯,              

 ܽ ൫ଶమషభିଶషభିଵ൯(ଶమషభିଶషభ)మ௧൫ܽ൫ଶమషభିଶషభିଵ൯(ଶమషభିଶషభ)మ௧ + 1൯൫ଶమషభିଶషభିଵ൯,ܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧൫ܽ(ଶమషభିଶషభିଵ) (ଶమషభିଶషభ)మ௧ + 1൯ ⎠⎟
⎞

 

൭ ݈߱݉ ൱ =  

⎝⎜⎜
⎜⎛ܽ൫ଶమషభିଶషభାଵ൯ቀ൫ଶమషభିଶషభ൯

మାଵቁ௧ ൬ܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧ + 1൰ଶమషభିଶషభାଵ ,

   ܽ൫ଶమషభିଶషభିଵ൯൫ଶమషభିଶషభ൯మ௧ ൬ܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧ + 1൰ଶమషభିଶషభିଵ ,

 ܽ (൫ଶమషభିଶషభ൯మିଵ)௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁ ⎠⎟⎟
⎟⎞ 

൭ ݈߱݉ ൱ = ⎝⎜
⎛ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ଶమషభିଶషభିଵܽ(ଶమషభିଶషభିଵ)మ௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ଶమషభିଶషభାଵܽ(ଶమషభିଶషభିଵ)మ௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ ⎠⎟

⎞
  

൭ ݈߱݉ ൱ = ⎝⎜⎜
⎛ ܽ൫ଶమషభିଶషభ൯య௧ ቀܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభିଵܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧൫ܽ(ଶమషభିଶషభାଵ)మ௧ + 1൯ଶమషభିଶషభାଵܽ( ൫ଶమషభିଶషభ൯మିଵ)௧ ቀܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ + 1ቁ ⎠⎟⎟

⎞
 

൭ ݈߱݉ ൱ =

⎝⎜
⎜⎛ܽ(ଶమషభିଶషభିଵ) (൫ଶమషభିଶషభ൯మ ାଵ)௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభିଵܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభାଵܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁ ⎠⎟

⎟⎞ 

 

Proof 

The equation to be analysed is ݈ఈ + ݉ఉ = ߱ఊ             (3.6) 

where ݈,݉,߱ belongs to ܼା . 

Let us deliberate on the subsequent cases. 

 

1) Case 1 

Let ߙ = ݇ − ߚ , 1 = ݇ + 1  and ߛ = ݇ଶ  where ݇ is a Kaprekar number which is an even perfect number in base 2. That is  ݇ =

2ିଵ(2 − 1)  in base 2 where  is a prime number. 

Then the above equation (3.6) becomes, 

 ݈ ିଵ + ݉ାଵ = ߱మ                                     (3.7)  

Subcase 1(i): 

Acknowledge that = ܽ௫(ܽ௫ + 1)ଶమషభିଶషభାଵ , ݉ = ܽ௬(ܽ௫ + 1)ଶమషభିଶషభିଵ  ߱ = ܽ௭(ܽ௫ + 1)  in (3.7) and repeating the corresponding technique as illuminated in the Theorem 3.1, the preference of ݕ,ݔ 

and ݖ are 

ݔ  = (2ଶିଵ − 2ିଵ + 1) (2ଶିଵ − 2ିଵ)ଶݐ 
ݕ  = (2ଶିଵ − 2ିଵ − 2)(2ଶିଵ − 2ିଵ)ଶݐ 
ݖ  = (2ଶିଵ − 2ିଵ + 1)(2ଶିଵ − 2ିଵ −  ݐ(2
and hence 

  ݈ = ܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభାଵ ݉ =  ܽ ൫ଶమషభିଶషభିଶ൯൫ଶమషభିଶషభ൯మ௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభିଵ ߱ = ܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభିଶ൯௧ ቀܽ൫ଶమషభିଶషభାଵ൯൫ଶమషభିଶషభ൯మ௧ + 1ቁ 
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For relevant choices of ݇, a few statistical examples are explicitly described in the next table 3.7 

Table 3.7 ݐ ܽ  k ൭ ݈߱݉ ൱ LHS and RHS of  (.ૠ)  

2 2 1 6 ቌ2ଶହଶ(2ଶହଶ + 1)
2ଵସସ(2ଶହଶ + 1)ହ
  2ଶ଼(2ଶହଶ + 1)

ቍ 2ଵ଼(2ଶହଶ + 1)ଷ 

3 3 3 28 ቌ3଼ଶ଼(3଼ଶ଼ + 1)ଶଽ
 3ଵଵହଶ(3଼ଶ଼ + 1)ଶ

3ଶଶଶ(3଼ଶ଼ + 1)

ቍ 3ଽସଽ଼(3ଽ଼ + 1)ଽ଼ଵ 

5 2 1 496 ቌ 2ଵଶଶଶଽଽହଶ(2ଵଶଶଶଽଽହଶ + 1)ସଽ
  2ଵଶଵହଷଵଽସ(2ଵଶଶଶଽଽହଶ + 1)ସଽହ

   2ଶସହହଵ଼(2ଵଶଶଶଽଽହଶ + 1)

ቍ 2ଵଽଽଶଽଽଽ(2ଵଽଽ + 1)ଽଽ଼ଵ 

 

 

Subcase 1(ii): 

Implementing = ܽ௫(ܽ௬ + 1) ൫ଶమషభିଶషభାଵ൯ , ݉ = ܽ௬(ܽ௬ + 1) ൫ଶమషభିଶషభିଵ൯  ߱ = ܽ௭(ܽ௬ + 1)  in (3.7) and the possible values of ݕ,ݔ and ݖ are determined by using the similar style presented in Theorem 3.1, 

ݔ  = (2ଶିଵ − 2ିଵ + 2) (2ଶିଵ − 2ିଵ)ଶݐ  
ݕ  = (2ଶିଵ − 2ିଵ − 1)(2ଶିଵ − 2ିଵ)ଶݐ  
ݖ  = ((2ଶିଵ − 2ିଵ)ଶ − 1)   

The subsequent solutions  ݈,݉, and ߱ satisfying the given equation ݈ିଵ + ݉ାଵ = ߱మare  

 ݈ = ܽ(ଶమషభିଶషభାଶ) (ଶమషభିଶషభ)మ௧൫ܽ(ଶమషభିଶషభିଵ) (ଶమషభିଶషభ)మ௧ + 1൯൫ଶమషభିଶషభାଵ൯ 
 ݉ = ܽ(ଶమషభିଶషభିଵ) (ଶమషభିଶషభ)మ௧൫ܽ(ଶమషభିଶషభିଵ) (ଶమషభିଶషభ)మ௧ + 1൯൫ଶమషభିଶషభିଵ൯ 
 ߱ = ܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧൫ܽ(ଶమషభିଶషభିଵ) (ଶమషభିଶషభ)మ௧ + 1൯ 
The next table 3.8 explicitly lists a few statistical evidence for applicable Kaprekar numeral selections.   

Table 3.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subcase 1(iii): 

Approving = ܽ௫(ܽ௭ + 1)ଶమషభିଶషభାଵ , ݉ = ܽ௬(ܽ௭ + 1)ଶమషభିଶషభିଵ , ߱ = ܽ௭(ܽ௭ + 1)  in (3.7)  and following an approach 

described in the Theorem 3.1, the potential values of ݕ,ݔ  and ݖ are    

ݔ  = (2ଶିଵ − 2ିଵ + 1) ((2ଶିଵ − 2ିଵ)ଶ +   , ݐ(1
ݕ  = (2ଶିଵ − 2ିଵ − 1)(2ଶିଵ − 2ିଵ)ଶݐ   and  

k ൭ ݐ ܽ  ݈߱݉ ൱ 
LHS and RHS of  (3.7)  

2 2 3 6  ቌ2଼ସ(2ହସ + 1)
2ହସ(2ହସ + 1)ହ
  2ଵହ(2ହସ + 1)

ቍ 2ଷ଼(2ହସ + 1)ଷ 

3 3 2 28 ቌ(3ସସ(3ସଶଷଷ + 1)ଶଽ
3ସଶଷଷ(3ସଶଷଷ + 1)ଶ

3ଵହ(3ସଶଷଷ + 1)

ቍ 3ଵଶଶସସ(3ସଶଷଷ + 1)଼ସ 

5 2 1 496 ቌ 2ଵଶଶହଵହଽ଼(2ଵଶଵଽଶ + 1)ସଽ
  2ଵଶଵଽଶ(2ଵଶଵଽଶ + 1)ସଽହ

   2ଶସଵହ(2ଵଶଵଽଶ + 1)

ቍ 2ହଶଷଶଶସ(2ଵଶଵଽଶ + 1)ଶସଵ 
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ݖ  = ((2ଶିଵ − 2ିଵ)ଶ −   ݐ(1
Accordingly, the calculation of ݈,݉ and ߱ are specified by 

 ݈ = ܽ(ଶమషభିଶషభାଵ) (൫ଶమషభିଶషభ൯మାଵ)௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభାଵ , 

 ݉ = ܽ(ଶమషభିଶషభିଵ)൫ଶమషభିଶషభ൯మ௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభିଵ and 

 ߱ = ܽ(൫ଶమషభିଶషభ൯మିଵ)௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁ  

A few precise cases in point for the Kaprekar numbers are listed in table 3.9 below. 

Table 3.9 ݐ ܽ  k ൭ ݈߱݉ ൱ 
LHS and RHS of (.ૠ)  

2 2 3 6 ቌ(2ଶହଽ(2ଷହ + 1)
2ଵ଼(2ଷହ + 1)ହ
  2ଷହ(2ଷହ + 1)

ቍ 2ଵଶ(2ଷହ + 1)ଷ 

3 3 2 28 ቌ(3ସହହଷ(3ଵହ + 1)ଶଽ
3ସଶଷଷ(3ଵହ + 1)ଶ

3ଵହ(3ଵହ + 1)

ቍ 3ଵଶଶସସ(3ଵହ + 1)଼ସ 

5 2 1 496 ቌ 2ଷ଼ଵଵଷସ(2ଷ଼ସହ + 1)ସଽ
  2ଷହଷଷଷ(2ଷ଼ସହ + 1)ସଽହ

   2ଷ଼ସହ(2ଷ଼ସହ + 1)

ቍ 2ଵ଼ଵହ଼଼ଶ(2ଷ଼ସହ + 1)ଶସଵ 

 

2) Case 2: 

Let ߙ = ݇ + ߚ , 1 = ݇ − 1  and ߛ = ݇ଶ  where ݇ = 2ଶିଵ − 2ିଵ.  

 

Then the given equation   turns out to be  

          ݈ ାଵ + ݉ିଵ = ߱మ                                                                                                (3.8)  

 

Subcase 2(i): 

Assume that 

 ݈ = ܽ௫(ܽ௫ + 1)ଶమషభିଶషభିଵ ,  

 ݉ = ܽ௬(ܽ௫ + 1)ଶమషభିଶషభାଵ ,  

 ߱ = ܽ௭(ܽ௫ + 1)   in equation (3.8)  and employing the corresponding process established by the Theorem 3.1, the suitable 

values of ݕ,ݔ  and ݖ are deliberated as    

ݔ  = (2ଶିଵ − 2ିଵ − 1)ଶ(2ଶିଵ − 2ିଵ)ݐ , 
ݕ  = (2ଶିଵ − 2ିଵ − 1)(2ଶିଵ − 2ିଵ)ଶݐ   and  

ݖ  = ൫(2ଶିଵ − 2ିଵ) − 1൯ଶݐ 
 

Hence the value of  ݈,݉ and ߱ satisfying (3.8)  are given by 

 ݈ = ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ଶమషభିଶషభିଵ  

 ݉ = ܽ(ଶమషభିଶషభିଵ)మ௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ଶమషభିଶషభାଵ  

 ߱ = ܽ(ଶమషభିଶషభିଵ)మ௧൫ܽ(ଶమషభିଶషభିଵ)మ൫ଶమషభିଶషభ൯௧ + 1൯ 
 

The following table 3.10 shows some numerical instances for the Kaprekar numbers. 
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Table 3.10 ݐ ܽ  k ൭ ݈߱݉ ൱ 
LHS and RHS of (.ૡ)  

2 2 3 6 ቌ2ସହ(2ସହ + 1)ହ
2ହସ(2ସହ + 1)
  2ହ(2ସହ + 1)

ቍ 2ଶ(2ସହ + 1)ଷ 

3 3 2 28 ቌ3ସ଼ଶସ(3ସ଼ଶସ + 1)ଶ
3ସଶଷଷ(3ସ଼ଶସ + 1)ଶଽ

3ଵସହ଼(3ସ଼ଶସ + 1)

ቍ 3ଵଵସଷଶ(3ସ଼ଶସ + 1)଼ସ 

5 4 2 496 ቌ 4ଶସଷସ଼(4ଶସଷସ଼ + 1)ସଽହ
  4ଶସଷହହହ଼ସ(4ଶସଷସ଼ + 1)ସଽ

   4ସଽହ(4ଶସଷସ଼ + 1)

ቍ 4ଵଶହଵସ଼(4ଶସଷସ଼ + 1)ଶସଵ 

 

Subcase 2(ii): 

Adopting = ܽ௫(ܽ௬ + 1)ଶమషభିଶషభିଵ , ݉ = ܽ௬(ܽ௬ + 1)ଶమషభିଶషభାଵ, ߱ = ܽ௭(ܽ௬ + 1)  in (3.8)  and applying the procedure used in 

Theorem.3.1, the above system is satisfied when 

ݔ               = (2ଶିଵ − 2ିଵ)ଷݐ ,  
ݕ  = (2ଶିଵ − 2ିଵ + 1)݇ଶݐ   and  

ݖ  = ( (2ଶିଵ − 2ିଵ)ଶ − 1)  ݐ
Therefore, the value of ݈,݉ and ߱ gratifying (3.8)  are given by 

         ݈ = ܽ൫ଶమషభିଶషభ൯య௧ ቀܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ + 1ቁଶమషభିଶషభିଵ  

   ݉ = ܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧൫ܽ(ଶమషభିଶషభାଵ)మ௧ + 1൯ଶమషభିଶషభାଵ  

   ߱ = ܽ(൫ଶమషభିଶషభ൯మିଵ)௧ ቀܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ + 1ቁ 

The next table 3.11 explicitly displays a few pieces of evidence for suitable Kaprekar numeral choices. 

Table 3.11 ݐ ܽ  k ൭ ݈߱݉ ൱ 
LHS and RHS of (.ૡ)  

2 2 3 6 ቌ(2ସ଼(2ହ + 1)ହ
2ହ(2ହ + 1)
  2ଵହ(2ହ + 1)

ቍ 2ଷ଼(2ହ + 1)ଷ 

3 3 2 28 ቌ3ସଷଽସ(3ସହସଶ + 1)ଶ
3ସହସଶ(3ସହସଶ + 1)ଶଽ

3ଵହ(3ସହସଶ + 1)

ቍ 3ଵଶଶସସ(3ସହସଶ + 1)଼ସ 

5 5 1 496 ቌ5ଵଶଶଶଷଽଷ(5ଵଶଶଶଽଽହଶ + 1)ସଽହ
 5ଵଶଶଶଽଽହଶ(5ଵଶଶଶଽଽହଶ + 1)ସଽ

  5ଶସଵହ(5ଵଶଶଶଽଽହଶ + 1)

ቍ 5ହଶଷଶଶସ(5ଵଶଶଶଽଽହଶ + 1)ଶସଵ 

 

Subcase 2(iii): 

Agreeing  ݈ = ܽ௫(ܽ௭ + 1)ଶమషభିଶషభିଵ , ݉ = ܽ௬(ܽ௭ + 1)ଶమషభିଶషభାଵ and ߱ = ܽ௭(ܽ௭ + 1)  in (3.8)  and repeating the equivalent 

method as shown in the Theorem 3.1, ݕ,ݔ and ݖ are acknowledged as 

ݔ  = (2ଶିଵ − 2ିଵ − 1)((2ଶିଵ − 2ିଵ)ଶ + 1)   , ݐ
ݕ  = (2ଶିଵ − 2ିଵ + 1)(2ଶିଵ − 2ିଵ)ଶݐ   and  

ݖ  = ( (2ଶିଵ − 2ିଵ)ଶ −  ݐ(1
Consequently, the assessment of ݈,݉ and ߱ satisfying (3.8)  are indicated by, 
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 ݈ = ܽ(ଶమషభିଶషభିଵ) (൫ଶమషభିଶషభ൯మ ାଵ)௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభିଵ  

 ݉ = ܽ(ଶమషభିଶషభାଵ)൫ଶమషభିଶషభ൯మ௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁଶమషభିଶషభାଵ  

 ߱ = ܽቀ൫ଶమషభିଶషభ൯మିଵቁ௧ ቀܽ(൫ଶమషభିଶషభ൯మିଵ)௧ + 1ቁ 

Numerical verification for certain values of the Kaprekar number offered in the table 3.12 

Table 3.12 ݐ ܽ  k ൭ ݈߱݉ ൱ 
LHS and RHS of (.ૡ)  

2 4 2 6 ቌ(4ଷ(4 + 1)ହ
4ହସ(4 + 1)
4(4 + 1)

ቍ 4ଶହଶ(4 + 1)ଷ 

3 3 1 28 ቌ3ଶଵଵଽହ(3଼ଷ + 1)ଶ
3ଶଶଷ(3଼ଷ + 1)ଶଽ

3଼ଷ(3଼ଷ + 1)

ቍ 3ଵଷ଼ଶ(3଼ଷ + 1)଼ସ 

5 2 2 496 ቌ2ଶସଷହହ଼ଷ(2ସଽଶଷ + 1)ସଽହ
2ଶସସହଷଽଽସ(2ସଽଶଷ + 1)ସଽ

  2ସଽଶଷ(2ସଽଶଷ + 1)

ቍ 2ଵଶଵସଶହଶସ଼(2ସଽଶଷ + 1)ଶସଵ 

 

IV. CONCLUSION 

In this transmission, a method for obtaining positive integer solution to the equation ݈ ఈ + ݉ఉ = ߱ఊ involving Kaprekar numbers is 

discovered. To conclude, one could look into another equation with different numbers. 
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