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Abstract: The homogeneous ternary second degree equation given by x?+y?=12272 is analysed for its non-zero distinct
integral points on that. Completely various patterns of the equation into consideration are obtained.

Keywords: Ternary, quadratic, Integer solutions, Homogeneous, Diophantine.

1. INTRODUCTION

It is acknowledge that the quadratic Diophantine equations with 3 unknowns (homogeneous or non-homogeneous) are made
in selection[1,2,]. Significantly, one might refer [3-17] for homogeneous or non-homogeneous ternary second degree
Diophantine equations that are analysed for getting their corresponding non-zero distinct integer solutions . During this
communication, one more attention-grabbing homogeneous ternary quadratic Diophantine equation given by

X2 + y2 =1227% is analysed for its non-zero distinct integer solutions through completely different strategies.

2. METHODS OF ANALYSIS

The ternary second degree equation to be solved for its integer solutions is

X2 +y? =1227°

1)
Pattern I:
Write 122 as
122=(11+i)(11-i) 2
Assume
z=a’+b’ @)

Using equations (2), (3) in (1) and using the tactic of resolving, consider,
x+iy =(11+i)a+ib)?

Equating the real and unreal elements, one has

x =11a’ —11b* - 2ab

y=a’—b?+22ab
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Therefore we tend to get,

x =11a® —11b* — 2ab
y=a’—b®+22ab

z=a’+b’

Pattern 2:

Equation (1) can also be wriiten as
x*+y? =1217% + z°
=x?-121z*=z7% - y? @

(4) can be written within the quantitative relation type as

X+11z Z— a
Z+y :x—l)llzzz’ﬂ;‘éo )
which is adore the system of double equations
px—ay+z(115-a)=0
ax+ fy—z2(B+11a)=0
Applying the tactic of cross-multiplication to the on-top system of equations, note that
X =11a® —118% + 2af3
y=—a’ + > +22ap
z=a’+ ﬂz
Pattern 111 :

One can also be written as

2 2 2
X“+y®=122z° %1 (6)

Write 1 as
1 (3+4i)3-4i)
- 25 ™

Put (3),(7) in (6) and using the tactic of resolving, consider,

X +iy = &;I(a+ib)2(3+4i)

After Equating the real and unreal terms on either sides , it’s seen that
x:%(29a2 ~29b? —94ab)
y:%(47a2 — 47b? +58ab)
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As our interest is on finding integer solutions replacing a by 5A & b by 5B , we get

X =29A% —29B* —94AB

y:47A2 —47B°* +58AB 8)

7 =5A* +5B?

Here (8) and (3) represents non-zero distinct integral solutions of (1).
Pattern IV:

Introduction of the linear transformations

X=U+V,y=U-V,z=2W 9)

in (1) leads to

u? +v? =244w* (10)
Assume

w=c?+d? (11)
244=(10+12i)(10-12i) (12)

Substituting (11) & (12) in (10) and using the tactic of resolving, consider,
u+iv=(10 +12i)c +id )’

After Equating the real and unreal terms on either sides , it is seen that

u=10c* —10d?* - 24cd
(13)
v=12¢®-12d°* + 20Cd}
Substituting (13),(11) in (9), we get,
x =22¢* —22d? — 4cd
y =—2¢” +2d? —44cd
z=2¢%+2d?
Pattern V:
Equation (10) can also be written as
u? —144w? =100w? —v? (14)

Equation (14) can be written within the quantitative relation type as

u+l2w 10w+v «
= =—, %0
10w—-v u-12w g

which is adore to the system of double equations
Au+av+w(l128-10a)=0
au — AV —w(12¢ +105)=0
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Applying the tactic of cross-multiplication to the on-top system of equations, note that

u=-120% +128° - 20a8
v=—10a’ +105° + 24ap

W = _a2 _ ﬂZ
Therefore, seeable of (9), the corresponding integer solutions to (1) are given by

X=—22a’ +223° +4ap
y=—2a’+2p° —4d4ap
7=—2a° 23

Following the on-top procedure, one might get different set of integer solution to (1).
3. CONCLUSION

In this paper, an endeavour has been created to get non-zero distinct integer solutions to the ternary quadratic Diophantine
equation X2 + y2 =1227° representing homogeneous cone. As there are varieties of cones, the readers might rummage
around for alternative varieties of cones to get integer solutions for the corresponding cones.
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