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= The non-trivial integral solution of the quadratic Diophantine equation with four unknowns (x2 — y2)2 + (22 — 8)2 = W4.
é’ is obtained. A few interesting relations among the solutions are presented.
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Introduction CASE (1):
The Ternary Quadratic Diophantine Equation offers an unlimited field for research Let
because of their variety. For an extensive review of various problems, one may refer [1-5]. This x-y=4 0
S, ’
communication concerns with yet another interesting ternary quadratic equation with four Hy=r-
) 2 2 ea s Solving the system of equations (9), we have
unknowns (X" =) +(z"=8) =w". for determining is infinitely many non-zero
) ) o ) ) x:l(rz—r+4)
integral solutions. Also a few interesting relations among the solutions have been presented. 2 ()

Method of Analysis

The equation under consideration is

(=) +( -8 = 1)
22
Taking ¥ -y =lab @ ad
2 - 2 12
" -8=a"-b 0

in the equation (1), it is written as

4= @
Again, setting
2
a=r-=1, b=2r )
the equation (4) simplifies to w=rt+1 (6)
and the equation (3) reduces to
z=r"-3 ™
Substitution of (5) into (2) yields
- y2 = 4r(r2 -1) )

Three different possibilities of solving (8) are analyzed below:

s
y=o(F-r-4

2
Thus the equations (6), (7) and (10) represent the non-trivial integral solutions of (1).
A few numerical examples are given in table 1(a) below:

Table: 8.1(a)

r X y z w

1 2 -2 -2 2

The following results are noticed from the table 1(a):

(1) Each of the expressions z+3 and w—1 is a perfect square.

(2) Each of the expressions x—y and w~z is identically equal to four.
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() xtptrisaaie.
) (=000 =4 300-0F =4 2P e+ )= (e - )

§) Yt = Y= esnfio-1)

Case ():
In8), ke

1-y=r-1
14 y=dr(rt])

Solving the above o equtions, we have

5
1= +5r-1
2( J

|
J=-(t43r4)
]
Note that  and y are integers only when ' = 4l a=012...

Hence, theitegral olutionsof (1) are found fobe

y=8 413044
y=o +lo+4
1=l +4g-)

w=do' +4g+)

A fow numerical examples are given in table 1() below:

Table; 1()

0 4 4] 2]

[ A R A R I

(A V2 B /A

RN T 0 B R

The following results are

noticed rom the table 8.1(b):

(1) Eachoftheexpresson X+ y~4(2a41) and y424w-30 isaperfect square

(1) x+yis writen s adifference of two squares.

(3) w-zisidentically equal to 4,

Wtz
) Tlsacube.
o +a

§) zhv=lfT

0 z4w=2r-y)x-p+))

(1) x4 y+lisabvays a perfetsqare,

) 3r-Sp+2z42w=-4,

0 x-3y+2r4dw=-4,

Case (3):

Now, consider the choice
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r-p=lr BEEEREEE
(14

x+y:r2—1

Solving thezbove o equatons, we ave The followingresult are noticed from thetable .1}

I _
x:5f+M—D () x¢y=8y
(13
)= 2(r2 -4r-1) (2) Bach ofte expressions -2 and X+ 4 is alvaysa perfet square
Note that x and  are integers only when I'= Zﬂ $] ﬂ =012... 0) x_’ﬁ_ identcallyequal o,

Hence, the integral solutions of (1) are found to be

4 z4u=Iil

x=1f +6f+2 ety

y=1 ,32 “)f-) (6 (3) Each ofthe expressons ) 4y ad 824w iswritenas the
=i 442 difference of two squares.

w=df +4p+2

(6) r+y-2=0mod 2)

A few numerical examples are given in table 8.1(c) below:

Wtz
() Tisacube,
Table: 8.1(c) f+p
f X ) z W () xtz-108, (6> 0)isanasty number.
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