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Abstract:

The exponential Diophantine equation under consideration is

m

yY oz

and a few numerical illustrations are presented.

x*" Z8t™ = wW(m,n > 0). Analyzed to find the non-zero distinct integral solutions
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Introduction:

The exponential Diophantine equationa* + bY = c#, where X, y and z are positive integers,
has been studied for its non-zero integer solutions by several authors [1-5]. In this paper, an
interesting form of an exponential Diophantine equation is considered and studied for its

integer solution.
Method of Analysis:

The exponential Diophantine equation with five variables to be solved for its non-zero

distinct integral solution is
n m n m
x*yY Uzt = wY (1)

where m and n are positive integer and X, y, z are unknowns

Taking
11
X = anwn
1 1
y = bmwmn @
Z = cnwn

t = dl/mwl/m

Using (1) and (2) and raising to the power 1/w, it gives
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( a/n ) ( b/m )( c/n ) ( d/m )
q, b, c,d a b c,d a b c,d a b c,d
w=a 1-(tmtatm) b 1-(atmtatm) C 1-(atmtatm) d 1-(tmtatm) 3)
Setting,
2 )
= —-n
a b c d 1
1= (rtt )
b
m
= —n
a b c. d 2
(Tt > (4)
c/n . n
a b c.dy '3
1= (ot et)
d/m . n
a b c.dy ‘4
1= (ot et) J

Solving equation (4) for a, b, ¢ we get,

nnq

a = )
n1+n2+n3+n4—1
b _ mn,
n1+n2+n3+n4—1
nns > (5)
Cc =
n1+n2+n3+n4—1
_ mny

nq +n2 +n3 +n4_—1J

In equation (5), ny, n, n3, n, are natural numbers.

Substituting (5) in (2) amd (3), the corresponding solutions of (1) are given by

x
ni-1 Nz n3 L
_(n1+n2+n3+n4_1) n <n1+n2+n3+n4_1>n(n1+n2+n3+n4_1)n<n1+n2+n3+n4_1)n
B nny mn, nns mny
y
ni np—1 n3 g
_<n1+n2+n3+n4—1)m <n1+n2 +n3+n4—1> m (n1 +n, +n; +n4—1)m <n1+n2 + ng +n4—1)m
- nny mn, nns mn,
z

nz—1
n

_(n1+n2+n3+n4_1)

i N2 L
<n1+n2+n3+n4_1>n(n1+n2+n3+n4_1)n<n1+n2+n3+n4_1)n
nns

mn, mn, mn,
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no ns ng—1

ny Nz n3
_<n1+n2+n3+n4_1)m<n1+n2+n3+n4_1)m(n1+n2+n3+n4_1)m<n1+n2+n3+n4_1) m
mny

nn, mn, nns

_(nl+n2+n3+n4—1)”1<n1+n2+n3+n4—1>"2(n1+n2+n3+n4—1)"3<n1+n2+n3+n4—1>"4

nn, mn, nns mny
..................................... (6)
Case: 1
Let m=n=1 and ny,n,,nz,ny, =1
The corresponding non-zero integral solutions to (1) is given by
x =ny33™ )
y =n;3™
z=n,3%" (7)
t =3%m
Numerical Examples:
Table:1
n, X y z t W
1 33 33 33 33 34
2 2.36 2.3° 2.36 36 2.37
3 310 310 310 39 311
4 4.312 4.312 4.312 312 4.313
Case 2
Letm=n=3,n, = 1n; =n, = ny =3
The corresponding non-zero integral solution to (1) is given by
X =0«x
y=a
Z=a« (8)
t=1
w= a3
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Numerical Examples:

Table:2

a X y z t W
3 3 3 3 1 27
4 4 4 4 1 64
5 5 5 5 1 125
6 6 6 6 1 216

Case: 3

Letm=n=1, ny =n,=a andny; =a,n, =1

The corresponding non-zero integral solution to (1) is given by

x = a2

y = a25¢

7 = p6a+l ©))

t =3.2%%

w = 284

Numerical Examples:

Table:3

a X y z t W
1 26 26 27 3.22 28
2 213 213 213 324 216
3 12.216, 12.216, 219, 3.26 224,
4 2%6, 2%6, 225, 3.28 232,
5 5.230 5.230 231, 3.210 240,

Case:4

Letm=n=landn; =n, =nz; =a?,n, =1

The corresponding non-zero integer solution to (1) is given by
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y = a233e?
z= q?33¢ (10)
t = 33¢°
w == g233a*+1)
Numerical Examples:
Table:4
a X y z t W
1 80 27 27 27 &1
2 316 _1 4.312 4.312 312 4313
3 316 _ 1 9.327 9.327 327 9.328
4 364 — 1 16.348 16.348 348 16.3%°
5 3100 _ 1 25.375 25.375 375 25.376
Case:5

Letm=n=landn; =n, =ny;=2a+1, n, =1

The corresponding non-zero integer solution to (1) is given by
x = (2a + 1).33Ca+D)

y = (2a + 1). 33(2a+1)

z = (2a + 1).33*+D)

t = 33Qa+1)

w = (2a + 1).36¢+4

Numerical Examples:
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Table:5
a X y z t W
1 310 310 310 39 311
2 5.315 5.315 5.315 315 5.3
3 7.3%1 7.321 7.321 321 7.3%2
4 329 329 329 336 330
5 11.333 11.333 11.333 333 11.334

Conclusion:

In this paper an attempt has been made to obtain integer solutions to the exponential
equations. Since these equations are rich in variety, one may search for integral solutions to

other choices of exponential equations with multiple variables.
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