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Abstract: In this paper, the standard quadratic congruence of composite modulus modulo a multiple of powered even prime 

& square of an odd prime is formulated. It is the generalisation of the author’s previous papers. It is found that the such 

congruence always have 𝟒𝐩 − incongruent solutions. A suitable formula is presented here, which helps to find the solutions 

orally. Formula is tested true by solving suitable numerical examples. 
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INTRODUCTION 

The author already has formulated the standard quadratic congruence of composite modulus of the type:  

x2 ≡ p2 (mod 2p2) [4];       
x2 ≡ p2 (mod 4p2) [5];     

x2 ≡ p2 (mod 8p2) [6]. 
Now the author has intended to generalise these congruence. For that he consider the congruence: x2 ≡ p2 (mod 2mp2); m ≥ 2; p 

being an odd prime. 

 

PROBLEM-STATEMENT 

Here the problem is- 

 “To formulate solutions of x2 ≡ p2 (mod 2mp2); m ≥ 2; p being an odd prime”. 

LITERATURE REVIEW 

The author has gone through many books of Number Theory and found that most of the books contains discussion on standard 

quadratic congruence of prime modulus but no discussion is found for congruence of composite modulus except Thomas Koshy 

[1]. In his book, he started a discussion on the congruence of composite modulus but stops abruptly. Some problems were given in 

the exercise. Chine Remainder Theorem [2], [3] finds its important use in solving the congruence. The author nowhere found the 

method of solutions or any formulation of solutions of the congruence considered here. 

ANALYSIS & RESULTS 

Consider the congruence: x2 ≡ p2 (mod 2mp2), p an odd prime. 

For the solutions, let x ≡ 4pk ± p (mod 2mp2 ). 

Then, x2 ≡ (4pk ± p)2 (mod 2mp2) 

               ≡ ( 4pk)2 ± 2.4pk. p + p2 (mod 4p2) 

              ≡ 16p2k2 ± 8pk + p2( (mod 8p2) 

             ≡ 8pk(2pk ± 1) + p2(mod 8p2)    

            ≡ p2 (mod 8p2) 

Therefore, x ≡ 4pk ± p (mod 8p2) satisfies the said congruence and hence it must be consider as solutions of the congruence. 

But if k = 2p, the solution formula reduces to the form,  x ≡ 4p. 2p ± p (mod 8p2) 

              ≡ 8p2 ± p (mod 8p2) 

              ≡ 0 ± p (mod 8p2). 

These are the same solutions as for k = 0. 
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Also for k = 2p + 1, the solution formula reduces to the form:  x ≡ 4p ± p (mod 8p2). 

These are the same solutions as for k = 1. 

Therefore, all the solutions are given by: 

  x ≡ 4pk ± p (mod 8p2); k = 0, 1, 2, … . . , (2p − 1). 

These are 4p − incongruent solutions as for a single value of k, it has exactly two solutions. 

ILLUSTRATIONS 

Example-1: Consider the congruence x2 ≡ 9 (mod 144). 

It can be written as x2 ≡ 32 (mod 16. 32). 

It is of the type  x2 ≡ p2 (mod 24p2)  with p = 3. 

It has exactly 4p = 4.3 = 12  incongruent solutions given by  

  x ≡ 2m−1pk ± p (mod 2mp2); k = 0, 1, 2, 3, … … … … . , (2p − 1). 

      ≡ 24−1. 3k ± 3 (mod 16.9) 

    ≡ 24k ± 3 (mod 144); k = 0, 1, 2, 3, 4, 5. 

    ≡ 0 ± 3; 24 ± 3; 48 ± 3; 72 ± 3; 96 ± 3; 120 ± 3 (mod 144). 

   ≡ 3, 69; 21, 27; 45, 51; 69, 75; 93, 99; 117, 123  (mod 144) 

These are the required twelve solutions. 

Example-2: Consider the congruence x2 ≡ 25 (mod 800). 

It can be written as x2 ≡ 52 (mod 32. 52)  i. e.  x2 ≡ 52 (mod 25. 52) . 

It is of the type  x2 ≡ p2 (mod 2m. p2)  with p = 5. 

It has exactly 4p = 4.5 = 20  incongruent solutions given by  

  x ≡ 2m−1pk ± p (mod 2mp2); k = 0, 1, 2, 3, … … … … . , (2p − 1). 

      ≡ 16.5k ± 5 (mod 32.25) 

    ≡ 80k ± 5 (mod 800); k = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

    ≡ 0 ± 5; 80 ± 5; 160 ± 5; 240 ± 5; 320 ± 5; 400 ± 5; 480 ± 5; 

      560 ± 5; 640 ± 5; 720 ± 5 (mod 800). 

   ≡ 5, 795; 75, 85; 155, 165; 235, 245; 315, 325; 395, 405; 475, 485;  

       555, 565; 635, 645; 715, 725  (mod 800) 

These are the required twenty solutions. 

CONCLUSION 

Therefore, it is concluded that the standard quadratic congruence of composite modulus of the type: x2 ≡ p2 (mod 2mp2) has 

exactly 4p incongruent solutions given by 

 x ≡ 2m−1. p. k ± p (mod 2mp2); k = 0, 1, 2, … … … , (2p − 1). 

MERIT OF THE PAPER 

Formulation of the solutions is the merit of the paper. 
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