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Il INTRODUCTION

The form

2 2 2
cx” +axy + by~ =dz” where a, b, ¢, d are non-zero

diophantine equation of the

integers has been discussed by several authors
[1-3]. In [4-14], integer solutions to the above
equation are presented when a, b, ¢, d take
particular ~ numerical  values. In this
communication, different sets of integer solutions
to the above equation are obtained when

c=d=1 by representing it as a system of double
equations involving trigonometric functions. It
seems that they have not been presented earlier.

. METHOD OF ANALYSIS

The diophantine equation under consideration is

x> +axy+ by’ =2 1)

The above equation is represented as the system of double equations as below:

System 1 2 3
z+x | (ax+by)secd ycotd (ax +by)cotd
z—x ycos0 (ax +by)tan® ytan@

Consider system: 1

Elimination of z leads to

—+(h — cos? - _
x—t(b cos 9), y=t(2cos0—a) (2)

Case: 1

Assume

2pq 2 2
cosO=——,t=\p +
=) 3)
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Substituting (3) in (2), we have
x= b(p4 + q4)+ 2p2q2(b - 2)

y=(p"+¢*)(4pg-a(p’ +¢*))

and from the given system

z=b(p*+4*)+2p°¢" (b+2)-2apq(p” + *)
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Case: 2

Assume

: 2pq 2, 2
sin0 = ,t=\p° + (4)
Ji (p 1 )Z

Substituting (4) in (2), we have
x=(b-1)p" +4')+2p°¢*(b+1)
y=(2-a)p*~(2+a)g" - 2ap’¢’
and from the given system
z=(b-a+1)p*+(b+a+1)g* +2p*¢*(b-1)

Consider system: 2

Elimination of z leads to
x= z‘(cos2 0 — bsin’ 9)
y = t(ZSin 0cosO +asin’ 9)

Case: 3

Assuming (3), the corresponding values of x, y, z
are given by

xX= 2p2q2(b+2)—b(P4 +q4)
y=(p*-*)la(p* - 4*)+ 4pq)
z=b(p* +q*)+2p’¢* 2~ b)+ 2apq(p* - ¢°)

Case: 4
The assumption (4) leads to

x=p*+q’ —2p2q2(l+2b)
y=4pq(p* —¢* +apq)
z :p4 +q4 +2pzq2 (2b—1)+2apq(p2 —qz)

Consider system: 3

Elimination of z leads to

x= z‘(bcos2 0 —sin’ 9)
y= t(2sin6cos(9—acos2 6)

} (5)

Case: 5

Substituting (3) in (5), we have
xX= 2p2q2(2b + 1)—(p4 + q4)

v =4pq(p* - ¢* - apq)
and from the given system
z=p*+q*+2p°¢° (21)—1)—2apq(p2 —qz)
Case: 6

Assuming (4), the corresponding values of x, y, z
are found to be

x=b(p* +4*)-2(6+2)p’¢’
v=(p*-a*)l4pg—alp’ - ¢*))

z=b(p* +4*)+2p"q* (2= b)-2apq(p* - ¢°)

It is worth to mention that the above solutions are
different from the solutions presented in [15].

V. GENERATION OF SOLUTION

If (xo 2 ’ZO) is a given solution of (1), then a
second solution is found by setting

X\ =Xg+h,y,=y,+h,z,=z,+h

Then h is determined rationally and the second
solution is represented by

x, =(b-2)x,—(a+2b)y, +2z,
32| :—(a+2)x0 —by,+2z,
z, :—(a+2)x0 —(a+2b)yo +(a+b+2)zo

The repetition of the above process leads to the
generation of sequence of solutions to (1).

In conclusion, one may obtain different choices of
solutions of (1) by choosing alternative forms of
the system of equations or by any other method.
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