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ABSTRACT 

 

Three special systems of double equations involving surds are considered to obtain their corresponding 

solutions in real numbers. 

Keywords : System of indeterminate quadratic equations, pair of quadratic equations, system of double 

quadratic equation, irrational solutions. 

 

I. INTRODUCTION 

 

The pairs of quadratic equations of the form 
22 , vdbxucax    where a, b, c, d are non-zero 

distinct constants, have been investigated for 

solutions by several authors [1, 2] and with a few 

possible exceptions, most of the them were primarily 

concerned with rational solutions. Even those existing 

works wherein integral solutions have been 

attempted, deal essentially with specific cases only 

and do not exhibit methods of finding integral 

solutions in a general form. In [3], a general form of 

the integral solutions to the system of equations
22 , vdbxucax   where a, b, c, d are non-zero 

distinct constants is presented when the product ab is 

a square free integer whereas the product cd may or 

may not a square integer. For other forms of system of 

double diophantine equations, one may refer [4-11]. 

 

In the above references, the equations are polynomial 

equations with integer coefficients which motivated 

us to search for solutions to system of equations with 

surds. This communication concerns with the 

problem of obtaining solutions a, b in real numbers 

satisfying each of the system of double equations with 

surds represented by 

 

i) 22 ,  abbabbaa  

ii) 222 ,  abbabbaa  

iii) kNkabbaNbbaa 23, 22   

 where N is an integer.  

 

II. METHOD OF ANALYSIS 

 

System: 1 

Let a, b be two positive distinct real numbers and N 

be a positive integer such that 

  2 bbaa                     

(1.1) 

  2 abba                     

(1.2) 

Consider the identity 

     baabbbaaba  3
3

       

(1.3) 

The substitution of (1.1), (1.2) in (1.3) gives 

    223

3 ba                      (1.4) 
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Assume 

  22 3qpba                   (1.5) 

Substituting (1.5) in (1.4) and employing the method 

of factorization, define 

        3333
33

iiqipqip

     

Equating the real and imaginary parts, we get 
3223 33,9 qqppqp   

From (1.2), note that 

  
 

22

232

3

33

qp

qqp
ab




  

Employing the identity 

     abbaba 4
22

             (1.6) 

   232322

22
3343

3

1
qqpqp

qp
ba 




                (1.7) 

From (1.5) and (1.7), it is obtained that 

 
 

   

2

232322

2222

22

3343

33

34

1
























qqpqp

qpqp

qp
a  

 
 

   

2

232322

2222

22

3343

33

34

1
























qqpqp

qpqp

qp
b  

 

System: 2 

Let a, b be two positive distinct real numbers and N 

be a positive integer such that 

  22  bbaa                    (2.1) 

  2 abba                    (2.2) 

The substitution of (2.1), (2.2) in (1.3) gives 

   22
3

4 ba                    (2.3) 

Assume 

  22 4qpba                  (2.4) 

Substituting (2.4) in (2.3) and employing the method 

of factorization, define 

 

        2222
33

iiqipqip

      

Equating the real and imaginary parts, we get 
3223 43,12 qqppqp   

From (2.2), note that 

  
 

22

232

4

43

qp

qqp
ab




  

The identity (1.6) leads to 

   232322

22
4344

4

1
qqpqp

qp
ba 




                (2.5) 

From (2.4) and (2.5), it is obtained that 

 
 

   

2

232322

2222

22

4344

44

44

1
























qqpqp

qpqp

qp
a  

 
 

   

2

232322

2222

22

4344

44

44

1
























qqpqp

qpqp

qp
b  

 

System: 3 

Let a, b be two positive distinct real numbers and N 

be a positive integer such that 

 2Nbbaa                               (3.1) 

 kNkabba 23 2                          (3.2) 

The substitution of (3.1), (3.2) in (1.3) gives 

     2
3

3kNba                    

(3.3) 

Assume   ksN 31
3
           

(3.4) 

Substituting (3.4) in (3.3), we get 

  21 sba                     (3.5) 

From (3.2), note that 

 
 
 2

23

1

312






s

ksk
ab  

The identity (1.6) gives 

    236
12181

1

1
ksks

s
ba 


      (3.6) 

From (3.5) and (3.6), it is obtained that 

 

   

      




















2363

236

2
1218112

121812

14

1

kskss

ksks

s
a

 

 

   

      




















2363
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2
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14

1

kskss

ksks

s
b
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