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ABSTRACT 
Herein this study, the solutions of a class of standard quadratic congruence of a multiple of prime-power 
modulus is considered for study and also for formulation. The solutions of the congruence are formulated 
successfully. These types of congruence have many solutions.  Using the formulation Solutions can be obtained 
easily. This formulation of solutions of the congruence is the merit of the paper.  
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INTRODUCTION 

The congruence of the type: 𝑥ଶ ≡ 𝑎 (𝑚𝑜𝑑 𝑚), m being a Prime or Composite integer is called standard 
quadratic congruence of prime or composite modulus. The values of 𝑥 that satisfy the congruence are called its 
solutions. A standard quadratic congruence of prime modulus has exactly two solutions [1];but if it is a 
quadratic congruence of composite modulus, then it may have more than two solutions [2]. Here in this paper, 
the author formulated the solutions of the congruence of the type 𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡); p≥ 2, a positive 
prime integer and b, m are positive integer. 

PROBLEM-STATEMENT 

Here the problem is- 

 “To formulate the solutions of the standard quadratic congruence: 

𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡);  𝑏 , 𝑚, 𝑛  𝑎𝑟𝑒  Positive integers, p odd prime and 𝑛 ≥ 2, 𝑏 ≠ 𝑙𝑝". 

 

LITERATURE-REVIEW 

The standard quadratic congruence of prime modulus is a prominent part in the literature of mathematics. It is 
fully discussed but no discussion is found on quadratic congruence of prime-power modulus. 

It is found that if (𝑎, 𝑝) = 1, then 𝑥ଶ ≡ 𝑎 (𝑚𝑜𝑑 𝑝௡)has exactly two solutions [2]. But no formulation is seen. 
The author’s successful efforts for formulation of the congruence is presented here. He (the author) already 
formulated many standard quadratic congruence of prime and composite modulus [3] to [13]. 

ANALYSIS & RESULTS 

Consider the congruence 𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡);  𝑏, 𝑚 𝑎𝑟𝑒  positive integers, 𝑏 ≠ 𝑙𝑝; 𝑛 ≥ 2. 

Let us consider that 𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝   (𝑚𝑜𝑑 𝑏. 𝑝௡). 

Then 𝑥ଶ ≡ (𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝)ଶ (mod b. 𝑝௡) 
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≡ ( 𝑏. 𝑝௡ିଵ𝑘)ଶ ± 2. 𝑏. 𝑝௡ିଵ𝑘. 𝑚𝑝 + (𝑚𝑝)ଶ (𝑚𝑜𝑑 𝑏. 𝑝௡) 

≡b. 𝑝௡𝑘(𝑏 𝑝௡ିଶ𝑘 + 2𝑚) + (𝑚𝑝)ଶ  (𝑚𝑜𝑑 𝑏. 𝑝௡) 

≡ 0 + 𝑚𝑝ଶ (𝑚𝑜𝑑 𝑏. 𝑝௡). 

≡ 𝑚𝑝ଶ (𝑚𝑜𝑑 𝑏. 𝑝௡). 

 

Thus, 𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝  (𝑚𝑜𝑑 𝑏. 𝑝௡)is a solution of the congruence 

𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡);  𝑏, 𝑚 𝑎𝑟𝑒 Positive integers, 𝑛 ≥ 2. 

But, if we consider 𝑘 = 𝑝, then 𝑥 ≡ 𝑏. 𝑝௡ିଵ. 𝑝 ± 𝑚𝑝  (𝑚𝑜𝑑 𝑏. 𝑝௡) 

≡ 𝑏. 𝑝௡ ± 𝑚𝑝  (𝑚𝑜𝑑 𝑏. 𝑝௡) 

≡ 0 ± 𝑚𝑝 ≡ ±𝑚𝑝 (𝑚𝑜𝑑 𝑏. 𝑝௡) 

Which is the same solution as for 𝑘 = 0. 

Similarly, for higher values of k, the solutions repeats as for 𝑘 = 1, 2, 3, … . . , (𝑝 − 1). 

Therefore, all the required solutions are given by 

𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝 (𝑚𝑜𝑑 𝑏. 𝑝௡); 𝑘 = 0, 1, 2, … … … (𝑝 − 1). 

These are 2𝑝 incongruent solutions for all values of k as the congruence has two solutions for every value of k 
and k has p different values. 

In particular, if 𝑏 = 1, 𝑡ℎ𝑒𝑛  one get the solutions  

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

ILLUSTRATIONS 

Consider the congruence 𝑥ଶ ≡ 196 (𝑚𝑜𝑑 1715 ). 

It can be written as 𝑥ଶ ≡ 14ଶ(𝑚𝑜𝑑 5.7ଷ). 

It is of the type 𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡);   𝑤𝑖𝑡ℎ 𝑝 = 7, 𝑛 = 3, 𝑚 = 2, 𝑏 = 5. 

The solutions are 

𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝 (𝑚𝑜𝑑 𝑏. 𝑝௡); 𝑘 = 0, 1, 2, … … … (𝑝 − 1). 

≡ 5.7ଷିଵ𝑘 ± 14 (𝑚𝑜𝑑 5. 7ଷ); 𝑘 = 0, 1, 2, … … … … . . , 7 − 1. 

≡ 245𝑘 ± 14 (𝑚𝑜𝑑 1715); 𝑘 = 0, 1, 2, 3, … … .6. 

≡ 0 ± 14; 245 ± 14; 490 ± 14; 735 ± 14; 980 ± 14; 1225 ± 14; 1470 ± 14 (𝑚𝑜𝑑 1715 

≡ 14, 1701; 231, 259; 476, 504; 721, 749; 966, 994; 1211, 1239; 1456, 1484 (𝑚𝑜𝑑 1715). 

There are 14 solutions of the congruence. 

Consider  𝑡ℎ𝑒 𝑐𝑜𝑛𝑔𝑟𝑢𝑒𝑛𝑐𝑒 𝑥ଶ ≡ 225 (𝑚𝑜𝑑 625). 
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It is of the type 𝑥ଶ ≡ 15ଶ(𝑚𝑜𝑑 5ସ) 𝑤𝑖𝑡ℎ 𝑝 = 5, 𝑛 = 4. 

The solutions are 𝑥 ≡ 𝑝௡ିଵ𝑘 ± 𝑚𝑝(𝑚𝑜𝑑 𝑝௡); 𝑘 = 0, 1, 2, … … … (𝑝 − 1). 

≡ 5ସିଵ𝑘 ± 15 (𝑚𝑜𝑑 5ସ); 𝑘 = 0, 1, 2, … … … (5 − 1). 

≡ 125𝑘 ± 15 (𝑚𝑜𝑑 625); 𝑘 = 0,1, 2, 3,4. 

≡ 0 ± 15; 125 ± 15; 250 ± 15; 375 ± 15; 500 ± 15 (𝑚𝑜𝑑 625). 

≡ 5, 610; 110, 140; 235, 265; 360, 390; 485, 515 (𝑚𝑜𝑑 625). 

There are 10 solutions of the congruence. 

Consider the congruence𝑥ଶ ≡ 100 (𝑚𝑜𝑑 500). 

It is of the type 𝑥ଶ ≡ 10ଶ(𝑚𝑜𝑑 4.5ଷ) 𝑤𝑖𝑡ℎ 𝑝 = 5, 𝑛 = 2. 

The solutions are 𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝(𝑚𝑜𝑑 𝑏. 𝑝௡); 𝑘 = 0, 1, 2, … … … (𝑝 − 1). 

≡ 4. 5ଷିଵ𝑘 ± 10 (𝑚𝑜𝑑 4. 5ଷ); 𝑘 = 0, 1, 2, … … … (5 − 1). 

≡ 100𝑘 ± 10 (𝑚𝑜𝑑 500); 𝑘 = 0,1, 2, 3,4. 

≡ 0 ± 10; 100 ± 10; 200 ± 10; 300 ± 10; 400 ± 10 (𝑚𝑜𝑑 500). 

≡ 10, 490; 90, 110; 190, 210; 290, 310; 390, 410 (𝑚𝑜𝑑 500). 

There are 10 solutions of the congruence. 

CONCLUSION 

Therefore, it is concluded that the congruence 𝑥ଶ ≡ (𝑚𝑝)ଶ(𝑚𝑜𝑑 𝑏. 𝑝௡); 𝑛 ≥ 2, has 2p incongruent solutions 
𝑥 ≡ 𝑏. 𝑝௡ିଵ𝑘 ± 𝑚𝑝 (𝑚𝑜𝑑 𝑏. 𝑝௡); 𝑘 = 0, 1, 2, … … . (𝑝 − 1). 

But if 𝑏 = 1, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑔𝑟𝑢𝑒𝑛𝑐𝑒 𝑟𝑒𝑑𝑢𝑐𝑒𝑠 𝑡𝑜 𝑥ଶ ≡ 𝑝ଶ (𝑚𝑜𝑑 𝑝௡)and also has 2p incongruent 

 Solutions given by 𝑥 ≡ 𝑝௡ିଵ𝑘 ± 𝑝 (𝑚𝑜𝑑 𝑝௡); 𝑘 = 0, 1, 2, … … . (𝑝 − 1). 

MERIT OF THE PAPER 

 In this current paper, a class of standard quadratic congruence of multiple of prime-power modulus is 
formulated. Formulation is the merit of the paper.  
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