International Journal of Modern Engineering Research (IJMER)
WWW.ijmer.com Vol. 3, Issue. 6, Nov - Dec. 2013 pp-3466-3468 ISSN: 2249-6645

On the Exponential Diophantine Equations
xxyyn ~2%" and xxnyyrn p

M.A.Gopalan?®, G.Sumathi ?and S.Vidhyalakshmi?

1. Department of Mathematics,Shrimathi Indira Gandhi College,Trichy-2 ,Tamilnadu,
2. Department of Mathematics,Shrimathi Indira Gandhi College,Trichy-2 ,Tamilnadu,
3. Department of Mathematics,Shrimathi Indira Gandhi College,Trichy-2 ,Tamilnadu,
X yn B Zn
X'y’ =z

ABSTRACT: In this paper,two different forms of exponential Diophantine equations namely and

XXn yym _ Zzn
are considered and analysed for finding positive integer solutions on each of the above two
equations.some numerical examples are presented in each case.
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I.  INTRODUCTION

The exponential diophantine equation a*+bY =c%in positive integers X, Y, Z has been studied by number of

authors [1-5].In [6-12] the existence and the processes of determining some positive integer solutions to a few special cases

of an exponential diophantine equation are studied. In this paper, two different representations | and Il of the exponential
n

2" are studied with some numerical examples.

n n n m
diophantine equations namely Xny =z% and x* yy =Z
. METHOD OF ANALYSIS
Representation |
The exponential diophantine equation with three unknowns to be solved for its non-zero
distinct integral solutions is
n n

xyV =z* (1)
where n is a natural numbers
Introducing the transformations

1
x=uz",y=vnz @
v
u n
in (1) ,it becomes z =yl-nu-v yl-nu-v 3)
Taking u =-Nn v =-n 4)
1-nu-—v L h@-nu-v) 2
and solving the above two equations, we have
n nn
u= 1 V= 2 )
nny+nn, -1 nny+nn, -1

Substituting (5) in(3) and (2),the corresponding solutions of (1) are

nny -1 nn
o[ Dni+nnp -1 Y (nny+nny —1) 2
nq nns

1

ni np——

nni+nn-o -1 nny +nn-, -1 n

y:( 1 2 ] ( 1 2 j ................. (6)
nl nn2

n n
,_(ng+nnp -1 Ynng+nn, —1) 2
Nq nno,
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The numbers Nq and N can be chosen such that the solutions (6) be natural numbers.
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Now taking
_ 1
ng = non 1, >0 ; Np =—, n>0 in (5) ,the non-zero integral solutions of (2) are found
n
to be
on
x=n"" pon -1
an-1
y=n"
an-1
z=n" "n%
Numerical Examples
((x‘l n) X Yy z
1,2 32 4 8
(2.3) 3734 3243 3245
(1.3) 329 3° 310
(2.2) 519 ,8 510

Representation 11
The exponential Diophantine equation with three unknowns to be solved for its non-zero distinct integral solutions is

n m n
Xyl =277 @)
where m,n are natural numbers
Considering the transformations
1 in
X=ulhzy=ymzm (8)
in (7), it can be written as
u v
n m
1-u-Y Y
z=u m v m ©)
u Vv
Assuming n =-Nnp, m =-Ny (10)
nv nv
l1-u—— l1-u——
m m
and solving the above two equations, we have
nn mn
u=—1  v= -2 (11)
nny +nny -1 nny +nny -1
Substituting (11) in(9) and (8),the corresponding solutions of (6) are
nnqy-1
na
X = nn1+nn2—1 n nn1+nn2—1
nnq mno
nnq nno -1
nnq +nnyp -1\m nnq +nnop -1 m
y=| ————— ——— | i (12)
Nnq mns

n
,_(nng+nny -1 !
nnq

n
nny +nno -1 2
mno
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The numbers N1 and Ny can be chosen such that the solutions (11) be natural numbers.
For illustration, Choosing

mn . mn-1 n

1
n= mBm,n2 =a N ;N1 =—, n>0 in (11) ,the non-zero integral solutions of (6)
n

are represented by

mn . mn-1
X = Bmoc n
y — (Om)n B(Om)mn -1

mn_ mn-1
7 = (Om)mBmoc n

Numerical examples:

(m,n) (o, B) X y z
1,2 1,2
L2 L2 )2 55 53
1,3 (2,18) 35 36 35
32.18 1818318 1 18232.18
I1l. CONCLUSION
To conclude,one may search for other pattern of integer solutions to the above exponential diophantine equations.
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