
           © 2020 IJRTI | Volume 5, Issue 7 | ISSN: 2456-3315 

IJRTI2007002 International Journal for Research Trends and Innovation (www.ijrti.org) 27 

 

RP-57: Formulation of Solutions of Standard Quadratic 

Congruence of Even Composite Modulus-a product of 

Two Powered Odd Primes in Two Special Cases 
                   

Prof B M Roy 

 

Head, Department Of Mathematics 

Jagat Arts, Commerce & I H P Science College, Goregaon 

Dist. Gondia (M S), India. Pin-441801 

(Affiliated to R T M Nagpur University, Nagpur) 
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INTRODUCTION 

     Here, a standard quadratic congruence of even composite modulus- a product of two powered odd primes in two special cases, 

is discussed and formulated. It is of the type:  x2 ≡ a2 (mod 2rpmqn) , p being a positive prime integer & m, n, r positive integers. 

Such type of standard quadratic congruence is not formulated earlier. 

LITERATURE REVIEW 

In different books on Number Theory, no formulation is found for the said congruence.  Much had been written on standard 

quadratic congruence of prime modulus. A short discussion is given by Thomas Koshy [1]. He used Chinese Remainder Theorem 

for solutions.  

In this paper, the author took the opportunity of formulating the congruence for solutions. The author formulated many standard 

quadratic congruence of composite modulus [2], [3], [4], [5], [6], [7], [8]. In this sequence of formulation the author found this 

present quadratic congruence unformulated and hence it is considered. 

   NEED OF RESEARCH  

The literature of mathematics do not show any formulation of solutions of the said congruence except the Chinese Remainder 

Theorem (CRT). It is a very lengthy procedure. It is not a good method for readers. It is time-consuming and to have remedy, 

formulation is necessary. This is the need of my research. 

PROBLEM-STATEMENT 

Here the problem is-“To formulate the solutions of the standard quadratic congruence of even composite modulus of the 

type: 𝐱𝟐 ≡ 𝐚𝟐(𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

with p an odd prime & m, n, r positive integer in two special cases: 

 Case-I: 𝐚 = 𝐩, 

Case-II: 𝐚 = 𝐪. 

ANALYSIS & RESULTS 

Here the author wishes to discuss the existed method in brief. 

Solution by Existed Method 

Consider the case-I. Let a = p. 

In the existed method, to apply CRT, the congruence under consideration is split into individual congruence as: 

                                                           x2 ≡ p2 (mod 2r) … … … … … … . . (1) 

                                                          x2 ≡ p2 (mod pm) … … … … … … … … (2) 

                                                         x2 ≡ p2 (mod qn) … … … … … … … … … (3). 
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The congruence (1) has four solutions if  r ≥ 3. 

The congruence (2) has exactly p-solutions and the congruence (3) has exactly two solutions. 

So, the congruence under consideration must have 4.p.2= 8p solutions [2]. 

These solutions can be obtained by solving the individual congruence separately and the common solutions are obtained nu using 

CRT. 

Now consider the case-II. 

Let a = q. As in above, the individual congruence are:  

                                                            x2 ≡ q2 (mod 2r) … … … … … … . . (1) 

                                                          x2 ≡ q2 (mod pm) … … … … … … … … (2) 

                                                         x2 ≡ q2 (mod qn) … … … … … … … … … (3) 

The congruence (1) has four solutions, if r ≥ 3. 

The congruence (2) each has exactly two solutions and the congruence (3) has exactly q- solutions. 

So, the congruence under consideration must have 4.2.q = 8q solutions [1]. 

These solutions can be obtained by solving the individual congruence separately and the common solutions are obtained nu using 

CRT. 

Formulation of Solutions 

Consider the congruence:  x2 ≡ a2(mod 2rpmqn). 

Case-I: a = p. 

Let us consider that a = p. 

Consider x ≡ 2r−1pm−1qnk ± p (mod 2rpmqn) 

Then x2 ≡ (2r−1pm−1qnk ± p )2 

              ≡ (2r−1pm−1qnk )2 ± 2. 2r−1pm−1qnk. p + p2 (mod  2rpmqn)  

              ≡  (2r−1pm−1qnk )2 ± 2rpmqnk + p2 (mod  2rpmqn)        

             ≡ 2rpmqnk(  2r−2pm−2qnk ± 1) + p2 (mod  2rpmqn)      

             ≡ p2  (mod 2rpmqn) 

But fork = 2p, the congruence has the same solution as for k = 0. 

Thus, the solutions are x ≡ 2r−1pm−1qnk ± p (mod 2rpmqn); k = 0, 1, 2, … , (2p − 1). 

These are 4p-solutions of the congruence. 

The remaining 4p-solutions, consider  

 x ≡ ±(2pm−1qnk ± p) (mod 2rpmqn) 

Then, x2 ≡ (2pm−1qnk ± p )2 

                ≡ ( 2pm−1qnk)2 ± 2.2pm−1qnk. p + p2 (mod 2rpmqn) 

                ≡ ( 2pm−1qnk)2 ± 4pmqnk + p2 (mod 2rpmqn) 

                ≡4pmqnk(pm−2qnk ± 1) + p2 (mod 2rpmqn) 

                ≡ 22pmqn. 2r−2t + p2 (mod 2rpmqn), if pm−2qnk ± 1 = 2r−2t. 

                ≡ 2rpmqnt + p2(mod 2rpmqn) 

              ≡ p2 (mod 2rpmqn). 

Thus, x ≡ ±(2pm−1qnk ± p) (mod 2rpmqn); if pm−2qnk ± 1 = 2r−2t gives the remaining solutions. 
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Case-II: 𝐚 = 𝐪. 

Let us consider that 𝐚 = 𝐪. 

Consider 𝐱 ≡ 𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤 ± 𝐪 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

Then 𝐱𝟐 ≡ (𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤 ± 𝐪 )𝟐 

              ≡ (𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤 )𝟐 ± 𝟐. 𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤. 𝐪 + 𝐪𝟐 (𝐦𝐨𝐝  𝟐𝐫𝐩𝐦𝐪𝐧)  

              ≡  (𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤 )𝟐 ± 𝟐𝐫𝐩𝐦𝐪𝐧𝐤 + 𝐪𝟐 (𝐦𝐨𝐝  𝟐𝐫𝐩𝐦𝐪𝐧)        

             ≡ 𝟐𝐫𝐩𝐦𝐪𝐧𝐤(  𝟐𝐫−𝟐𝐩𝐦𝐪𝐧−𝟐𝐤 ± 𝟏) + 𝐪𝟐 (𝐦𝐨𝐝  𝟐𝐫𝐩𝐦𝐪𝐧)      

             ≡ 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧). 

But for 𝐤 = 𝟐𝐪, 𝐭𝐡𝐞 𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧 is the same as for 𝐤 = 𝟎. 

Thus, 𝐱 ≡ 𝟐𝐫−𝟏𝐩𝐦𝐪𝐧−𝟏𝐤 ± 𝐪 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) gives the 𝟒𝐪 − 𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧𝐬. 

For the remaining solutions, consider  

             𝐱 ≡ (𝟐𝐩𝐦𝐪𝐤 ± 𝐪) (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧).  

Then, 𝐱𝟐 ≡ (𝟐𝐩𝐦−𝟏𝐪𝐧𝐤 ± 𝐪 )𝟐 

                ≡ ( 𝟐𝐩𝐦𝐪𝐧−𝟏𝐤)𝟐 ± 𝟐. 𝟐𝐩𝐦𝐪𝐦−𝟏𝐤. 𝐪 + 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

                ≡ ( 𝟐𝐩𝐦𝐪𝐧−𝟏𝐤)𝟐 ± 𝟒𝐩𝐦𝐪𝐧𝐤 + 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

                ≡4𝐩𝐦𝐪𝐧𝐤(𝐩𝐦𝐪𝐧−𝟐𝐤 ± 𝟏) + 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

                ≡ 𝟐𝟐𝐩𝐦𝐪𝐧. 𝟐𝐫−𝟐𝐭 + 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧), 𝐢𝐟 𝐤(𝐩𝐦𝐪𝐧−𝟐𝐤 ± 𝟏) = 𝟐𝐫−𝟐𝐭. 

                ≡ 𝟐𝐫𝐩𝐦𝐪𝐧𝐭 + 𝐪𝟐(𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

              ≡ 𝐪𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧). 

Thus, 𝐱 ≡ ±(𝟐𝐩𝐦𝐪𝐧−𝟏𝐤 ± 𝐪) (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧); 𝐢𝐟𝐤( 𝐩𝐦𝐪𝐧−𝟐𝐤 ± 𝟏) = 𝟐𝐫−𝟐𝐭 gives the remaining solutions. 

 ILLUSTRATIONS BY FORMULATION 

Example-I: 

Consider the congruence: 𝐱𝟐 ≡ 𝟗 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎). 

It can be written as 𝐱𝟐 ≡ 𝟑𝟐 (𝐦𝐨𝐝 𝟏𝟔. 𝟗. 𝟐𝟓)𝐢. 𝐞. 𝐱𝟐 ≡ 𝟑𝟐 (𝐦𝐨𝐝 𝟐𝟒. 𝟑𝟐. 𝟓𝟐)  

It is of the type 𝐱𝟐 ≡ 𝐚𝟐 (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧)𝐰𝐢𝐭𝐡 𝐩 = 𝟑, 𝐪 = 𝟓 & 𝐚 = 𝟑. 

It has exactly 𝟖𝐩 = 𝟖. 𝟑 = 𝟐𝟒 solutions. 

Its twelve solutions are given by:   

   𝐱 ≡ 𝟐𝐫−𝟏𝐩𝐦−𝟏𝐪𝐧𝐤 ± 𝐪  (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧 ); 𝐤 = 𝟎, 𝟏, 𝟐, … … … , 𝟐𝐩 − 𝟏.  

    ≡  𝟐𝟒−𝟏𝟑𝟏𝟓𝟐𝐤 ± 𝟑  (𝐦𝐨𝐝 𝟐𝟒. 𝟑𝟐. 𝟓𝟐); 𝐤 = 𝟎 , 𝟏, 𝟐, 𝟑, 𝟒, 𝟓. 

   ≡ 𝟐𝟑. 𝟑𝟏. 𝟓𝟐𝐤 ± 𝟑 (𝐦𝐨𝐝 𝟏𝟔. 𝟗. 𝟐𝟓) 

   ≡ 𝟔𝟎𝟎𝐤 ± 𝟑 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

  ≡ 𝟎 ± 𝟑; 𝟔𝟎𝟎 ± 𝟑; 𝟏𝟐𝟎𝟎 ± 𝟑; 𝟏𝟖𝟎𝟎 ± 𝟑; 𝟐𝟒𝟎𝟎 ± 𝟑; 𝟑𝟎𝟎𝟎 ± 𝟑  (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎).     

 ≡ 𝟑, 𝟑𝟓𝟗𝟕; 𝟓𝟗𝟕, 𝟔𝟎𝟑;  𝟏𝟏𝟗𝟕, 𝟏𝟐𝟎𝟑;  𝟏𝟕𝟗𝟕, 𝟏𝟖𝟎𝟑; 𝟐𝟑𝟗𝟕, 𝟐𝟒𝟎𝟑; 𝟐𝟗𝟗𝟕, 𝟑𝟎𝟎𝟑(𝐦𝐨𝐝 𝟑𝟔𝟎𝟎)  

The other twelve solutions are given by 

 𝐱 ≡ ±(𝟐𝐩𝐦−𝟏𝐪𝐧𝐤 ± 𝐪) (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧); 𝐢𝐟𝐤( 𝐩𝐦−𝟐𝐪𝐧𝐤 ± 𝟏) = 𝟐𝐫−𝟐𝐭.  

        ≡ ±(𝟐. 𝟑. 𝟐𝟓𝐤 ± 𝟑) (𝐦𝐨𝐝 𝟐𝟒. 𝟓𝟐𝟑𝟐)  

     ≡ ±(𝟏𝟓𝟎𝐤 ± 𝟑) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎); 𝐢𝐟 𝟐𝟓𝐤 ± 𝟏 = 𝟒𝐭. 

http://www.ijrti.org/


           © 2020 IJRTI | Volume 5, Issue 7 | ISSN: 2456-3315 

IJRTI2007002 International Journal for Research Trends and Innovation (www.ijrti.org) 30 

 

For 𝐤 = 𝟏, 𝐨𝐧𝐞 𝐡𝐚𝐯𝐞 𝟐𝟓 − 𝟏 = 𝟐𝟒 = 𝟒. 𝟔 

So, 𝐱 ≡ ±(𝟏𝟓𝟎 − 𝟑) (𝐦𝐨𝐝 𝟐𝐫𝐩𝐦𝐪𝐧) 

         ≡ ±𝟏𝟒𝟕 ( mod 3600) 

          ≡ 𝟏𝟒𝟕, 𝟑𝟒𝟓𝟑 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎). 

Also for 𝐤 = 𝟑, 𝐨𝐧𝐞 𝐡𝐚𝐯𝐞 𝟐𝟓. 𝟑 + 𝟏 = 𝟕𝟔 = 𝟒. 𝟏𝟗 

So, 𝐱 ≡ ±(𝟒𝟓𝟎 + 𝟑) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟒𝟓𝟑 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ 𝟒𝟓𝟑, 𝟑𝟏𝟒𝟕 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎).  

Also for 𝐤 = 𝟓, 𝐨𝐧𝐞 𝐡𝐚𝐯𝐞 𝟐𝟓. 𝟓 − 𝟏 = 𝟏𝟐𝟒 = 𝟒. 𝟑𝟏 

So, 𝐱 ≡ ±(𝟕𝟓𝟎 − 𝟑) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟕𝟒𝟕 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ 𝟕𝟒𝟕, 𝟐𝟖𝟓𝟑 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎).  

Also for 𝐤 = 𝟕, 𝐨𝐧𝐞 𝐡𝐚𝐯𝐞 𝟐𝟓. 𝟕 + 𝟏 = 𝟏𝟕𝟔 = 𝟒. 𝟒𝟒 

So, 𝐱 ≡ ±(𝟏𝟎𝟓𝟎 + 𝟑) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟏𝟎𝟓𝟑 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

           ≡ 𝟏𝟎𝟓𝟑, 𝟐𝟓𝟒𝟕 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Also for 𝒌 = 𝟗, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟐𝟓. 𝟗 − 𝟏 = 𝟐𝟐𝟒 = 𝟒. 𝟓𝟔 

So, 𝒙 ≡ ±(𝟏𝟑𝟓𝟎 − 𝟑) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟏𝟑𝟒𝟕 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ 𝟏𝟑𝟒𝟕, 𝟐𝟐𝟓𝟑 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Also for 𝒌 = 𝟏𝟏, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟐𝟓. 𝟏𝟏 + 𝟏 = 𝟐𝟕𝟔 = 𝟒. 𝟔𝟗 

So, 𝒙 ≡ ±(𝟏𝟔𝟓𝟎 + 𝟑) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟏𝟔𝟓𝟑 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ 𝟏𝟔𝟓𝟑, 𝟏𝟗𝟒𝟕 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Thus, the other twelve solutions are 

 𝒙 ≡ 𝟏𝟒𝟕, 𝟑𝟒𝟓𝟑;  𝟒𝟓𝟑, 𝟑𝟏𝟒𝟕;  𝟕𝟒𝟕, 𝟐𝟖𝟓𝟑;  𝟏𝟎𝟓𝟑, 𝟐𝟓𝟒𝟕; 

       𝟏𝟑𝟒𝟕, 𝟐𝟐𝟓𝟑; 𝟏𝟔𝟓𝟑, 𝟏𝟗𝟒𝟕 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Therefore, these are the twenty four solutions of the congruence. 

 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 − 𝑰𝑰:  

Consider the congruence: 𝒙𝟐 ≡ 𝟐𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎). 

It can be written as 𝒙𝟐 ≡ 𝟓𝟐 (𝒎𝒐𝒅 𝟏𝟔. 𝟗. 𝟐𝟓)𝒊. 𝒆. 𝒙𝟐 ≡ 𝟓𝟐 (𝒎𝒐𝒅 𝟐𝟒. 𝟑𝟐. 𝟓𝟐)  

It is of the type 𝒙𝟐 ≡ 𝒑𝟐 (𝒎𝒐𝒅 𝟐𝒓𝒑𝒎𝒒𝒏)𝒘𝒊𝒕𝒉 𝒑 = 𝟑, 𝒒 = 𝟓 & 𝒂 = 𝟓. 

It has exactly 𝟖𝒑 = 𝟖. 𝟓 = 𝟒𝟎 solutions. Its twenty solutions are given by:   

   𝒙 ≡ 𝟐𝒓−𝟏𝒑𝒎𝒒𝒏−𝟏𝐤 ± 𝒒  (𝒎𝒐𝒅 𝟐𝒓𝒑𝒎𝒒𝒏 ); 𝒌 = 𝟎, 𝟏, 𝟐, … … … , 𝟐𝒒 − 𝟏.  

    ≡  𝟐𝟒−𝟏𝟑𝟐𝟓𝟏𝒌 ± 𝟓  (𝒎𝒐𝒅 𝟐𝟒. 𝟑𝟐. 𝟓𝟐); 𝒌 = 𝟎 , 𝟏, 𝟐, 𝟑, … … . . , 𝟖, 𝟗. 

   ≡ 𝟐𝟑. 𝟑𝟐. 𝟓𝟏𝒌 ± 𝟓 (𝒎𝒐𝒅 𝟏𝟔. 𝟗. 𝟐𝟓) 

   ≡ 𝟑𝟔𝟎𝒌 ± 𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 
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  ≡ 𝟎 ± 𝟓; 𝟑𝟔𝟎 ± 𝟓; 𝟕𝟐𝟎 ± 𝟓; 𝟏𝟎𝟖𝟎 ± 𝟓; 𝟏𝟒𝟒𝟎 ± 𝟓; 𝟏𝟖𝟎𝟎 ± 𝟓; 

        𝟐𝟏𝟔𝟎 ± 𝟓; 𝟐𝟓𝟐𝟎 ± 𝟓; 𝟐𝟖𝟖𝟎 ± 𝟓; 𝟑𝟐𝟒𝟎 ± 𝟓  (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).     

 ≡ 𝟓, 𝟑𝟓𝟗𝟓; 𝟑𝟓𝟓, 𝟑𝟔𝟓;  𝟕𝟏𝟓, 𝟕𝟐𝟓;  𝟏𝟎𝟕𝟓, 𝟏𝟎𝟖𝟓; 𝟏𝟒𝟑𝟓, 𝟏𝟒𝟒𝟓; 𝟏𝟕𝟗𝟓, 𝟏𝟖𝟎𝟓; 

𝟐𝟏𝟓𝟓, 𝟐𝟏𝟔𝟓; 𝟐𝟓𝟏𝟓, 𝟐𝟓𝟐𝟓; 𝟐𝟖𝟕𝟓, 𝟐𝟖𝟖𝟓; 𝟑𝟐𝟑𝟓, 𝟑𝟐𝟒𝟓(𝒎𝒐𝒅 𝟑𝟔𝟎𝟎)  

The other twenty solutions are given by  

 𝒙 ≡ ±(𝟐𝒑𝒎𝒒𝒏−𝟏𝒌 ± 𝒒) (𝒎𝒐𝒅 𝟐𝒓𝒑𝒎𝒒𝒏); 𝒊𝒇 𝒌(𝒑𝒎𝒒𝒏−𝟐𝒌 ± 𝟏) = 𝟐𝒓−𝟐𝒕.  

     ≡ ±(𝟐. 𝟗. 𝟓𝒌 ± 𝟓) (𝒎𝒐𝒅 𝟐𝟒. 𝒑𝟐𝒒𝟐)  

     ≡ ±(𝟗𝟎𝒌 ± 𝟓) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎); 𝒊𝒇 𝟗𝒌 ± 𝟏 = 𝟒𝒕. 

For 𝒌 = 𝟏, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟗 − 𝟏 = 𝟖 = 𝟒. 𝟐 

So, 𝒙 ≡ ±(𝟗𝟎 − 𝟓) (𝒎𝒐𝒅 𝟐𝒓𝒑𝒎𝒒𝒏) 

         ≡ ±𝟖𝟓 ( mod 3600) 

          ≡ 𝟖𝟓, 𝟑𝟓𝟏𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎). 

Also for 𝒌 = 𝟑, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟗. 𝟑 + 𝟏 = 𝟐𝟖 = 𝟒. 𝟕 

So, 𝒙 ≡ ±(𝟐𝟕𝟎 + 𝟓) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟐𝟕𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ 𝟐𝟕𝟓, 𝟑𝟑𝟐𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Also for 𝒌 = 𝟓, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟗. 𝟓 − 𝟏 = 𝟒𝟒 = 𝟒. 𝟏𝟏 

So, 𝒙 ≡ ±(𝟒𝟓𝟎 − 𝟓) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟒𝟒𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ 𝟒𝟒𝟓, 𝟑𝟏𝟓𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎).  

Also for 𝒌 = 𝟕,   𝟗. 𝟕 + 𝟏 = 𝟔𝟒 = 𝟒. 𝟏𝟔 

So, 𝒙 ≡ ±(𝟔𝟑𝟎 + 𝟓)(𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

          ≡ ±𝟔𝟑𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

        ≡ 𝟔𝟑𝟓, 𝟐𝟗𝟔𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

Also, for𝒌 = 𝟗, 𝒐𝒏𝒆 𝒉𝒂𝒗𝒆 𝟖𝟏 − 𝟏 = 𝟖𝟎 = 𝟒. 𝟐𝟎 

So,  𝒙 ≡  ±(𝟖𝟏𝟎 − 𝟓)(𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

           ≡ ±𝟖𝟎𝟓 

          ≡ 𝟖𝟎𝟓, 𝟐𝟕𝟗𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

Also for 𝒌 = 𝟏𝟏,    𝟗. 𝟏𝟏 + 𝟏 = 𝟏𝟎𝟎 = 𝟒. 𝟐𝟓 

So,   𝒙 ≡  ±(𝟗𝟗𝟎 + 𝟓)(𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

             ≡ ±𝟗𝟗𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎)   

          ≡ ±𝟗𝟗𝟓, 𝟐𝟔𝟎𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

  Also, for 𝒌 = 𝟏𝟑, 𝟗. 𝟏𝟑 − 𝟏 = 𝟏𝟏𝟔 = 𝟒. 𝟐𝟗 

So,  𝒙 ≡ ±(𝟏𝟏𝟕𝟎 − 𝟓) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

          ≡ ±𝟏𝟏𝟔𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

         ≡ 𝟏𝟏𝟔𝟓, 𝟐𝟒𝟑𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎)    

Also, for 𝒌 = 𝟏𝟓,    𝟗. 𝟏𝟓 + 𝟏 = 𝟏𝟑𝟔 = 𝟒. 𝟑𝟒 
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 So,  𝒙 ≡ ±(𝟏𝟑𝟓𝟎 + 𝟓) (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

          ≡ ±𝟏𝟑𝟓𝟓 (𝒎𝒐𝒅 𝟑𝟔𝟎𝟎) 

         ≡ 𝟏𝟑𝟓𝟓, 𝟐𝟐𝟒𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎)    

Also, for 𝐤 = 𝟏𝟕,    𝟗. 𝟏𝟕 − 𝟏 = 𝟏𝟓𝟐 = 𝟒. 𝟑𝟖 

 So,  𝐱 ≡ ±(𝟏𝟓𝟐𝟎 − 𝟓) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

          ≡ ±𝟏𝟓𝟏𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

         ≡ 𝟏𝟓𝟏𝟓, 𝟐𝟎𝟖𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎)    

Also, for 𝐤 = 𝟏𝟗,    𝟗. 𝟏𝟗 + 𝟏 = 𝟏𝟕𝟐 = 𝟒. 𝟒𝟑 

 So,  𝐱 ≡ ±(𝟏𝟕𝟐𝟎 + 𝟓) (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

          ≡ ±𝟏𝟕𝟐𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

         ≡ 𝟏𝟕𝟐𝟓, 𝟏𝟖𝟕𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎)   

 Thus, the other twenty solutions are 

 𝐱 ≡ 𝟖𝟓, 𝟑𝟓𝟏𝟓; 𝟐𝟕𝟓, 𝟑𝟑𝟐𝟓; 𝟒𝟒𝟓, 𝟑𝟏𝟓𝟓; 𝟔𝟑𝟓, 𝟐𝟗𝟔𝟓; 𝟖𝟎𝟓, 𝟐𝟕𝟗𝟓 

 995, 2605; 1165, 2435; 𝟏𝟑𝟓𝟓, 𝟐𝟐𝟒𝟓; 𝟏𝟓𝟏𝟓, 𝟐𝟎𝟖𝟓; 𝟏𝟕𝟐𝟓, 𝟏𝟖𝟕𝟓 (𝐦𝐨𝐝 𝟑𝟔𝟎𝟎) 

Therefore, these are the forty solutions of the congruence. 

CONCLUSION 

In this paper, finding solutions of a class of standard quadratic congruence of even composite modulus- a product of two powered 

odd prime in two special cases is formulated and compared with the existed method using CRT. Formulation gives solutions in less 

time. 
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