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ABSTRACT: The transcedental equation with six unknowns represented by the Diophantine equation
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Notations:

tm,n ~ Polygonal numbers of rank n with sides m.
Ky, — Kynea number of rank n.

Jn — Jacobsthal number of rank n.
jn — Jacobsthal-Lucas number of rank n.

I. INTRODUCTION

Dipophantine equations have an unlimited field of research by reason of their variety. Most of the Diophantine
problems are algebraic equations [1,2,3]. It seems that much work has not been done to obtain integral solutions of
transcedental equations. In this context one may refer  [5-18]. This communication analyses a trancedental equation

with six unknowns given by %/X2 +3y% + Q/X 3 4+Y3 =z% +w?for its integer solutions.

Il. METHOD OF ANALYSIS

The Trancedental equation with six unknowns under consideration is given by

i/x2+3y2+i/X3+Y3:zz+w2 (1)
Introduction of the transformations,

x=3u?-v?,y=2uv,

X =u(u®+v®),Y =v(u®+v®) 2

in (1) leads to

u?(u+3)+vi(1+v) =22 +w? 3)
To solve (3), it is seen that, u+3 is a perfect square whenu = k?+2k—2 and1+visa perfect
square whenv = k? + 2Kk .
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Thus, the values of z and w satisfying (3) may be taken as
z=2(k) = (k? + 2k — 2)(k +1) 4)
w=w(k) = (k? + 2k)(k +1) (5)
Substituting the above values of u and v in (2), the corresponding values of x, y, X and Y are obtained as
X = x(K) =3(k* + 2k —2)* — (k> + 2k)?

(6)
y = y(K) = 2(k? + 2k)(k? + 2k — 2) -
X =X(K)=(k* + 2K - [K* +2Kk—2)* +(k*+2K)°] (8)
Y =Y(K) =(K* +2K) [ +2K—2)* +(k* +2K)°] 9)
Therefore, (4) to (9) represent the non-zero distinct integer solutions to (1).
Properties:
1. 4Y—X) is written as the sum of two squares.
2. (4% +4k—2) Y(2) =8,
X()

s Laa-akyf.

(x—y)=243,, +24). +20.
5. Each of the following expressions is a Nasty Number [4].
(). x-y+20
(ii). 6(2x+4)

(iii). X

(iv). 6[1+(k2 +Z<—2)H

X
(V). v

However, (3) is also solved through applying a linear transformation as illustrated below:
Introducing the linear transformations

V=U+2z2=r+s,w=r-s,(r #s=0) (10)
in (3), it becomes

U +50% +8u+6=r?+5° (11)
After performing a few numerical calculations, it is observed that (11) is satisfied by
r=k®+3*+k-1
s=k+1 (12)
u=k*+2k-2
In view of (10), we have
v=k*+2k
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(13)
w=k®+3k? -2

Substituting the above values of u and v in (2), the corresponding values of x, y, X and Y are given by
x=xX(K) =k +4k*> -2k’ -1 X +6]
y=y() =2k +4¢+2 4|
X =X(K) =k +2K—2] (¢ +2k—2) +( + 2] (14)
¥ =Y() =k + 20 + k-2 + (¢ + 2]

Thus, (13) & (14) represent the corresponding non-zero distinct integer solutions to (1).
The values of r, s and u satisfying (11) are presented in Table 1 below:

z=k3+3k2+2k}

Table 1:

S. No r S u

1 1 7 2

2 3 5 -1

3 2 -2 3

4 8 3 11

5 7 9 -8

6 kfo+k+2] | k+1 | a—1

In the above table az=k?+2X L
Substituting the above values of r, s, and u in (10) and employing (2), the corresponding distinct integer solutions to (1)
are presented in Table 2 below:

Table 2:
S. v z w X y X Y
No
1 4 8 -6 -4 16 144 288
2 1 8 -2 2 -2 0 0
3 5 0 4 2 30 456 760
4 13 11 5 194 286 38808 45864
5 -6 16 -2 156 96 5824 4368
6 | afl| Ka+k+3] | Hatk+l-2| Jo? —da+1] | )| (=D +(? -Da+D?| (a+D)* +(c? - (1>

I1l. CONCLUSION

In this paper, we have presented infinitely many non-zero distinct integer solutions to the transcendental equation

with six unknowns given by %/X2 + 3y2 + Q/X ¥ +Y? =22 +W?.As these equations are rich in variety, one may
search for other forms of transcendental equations with six or more unknowns for their integer solutions.

REFERENCES

[1]. Dickson L.E, History of theory of numbers, Vol-2, Chelsea Publishing Company, Newyork,1952.
[2]. Mordel L.J, Diophantine equations, Academic Press, Newyork, 1969.
[3]. Carmichael R.D., The theory of numbers and Diophantine Analysis, Dover Publications,

New York (1959)

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0508011 14387



[4].
[5].
[6].

[71.

(8]
[al.

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

k@ ISSN(Online) : 2319-8753

I]1 RSET ISSN (Print) : 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology
(An ISO 3297: 2007 Certified Organization)
Vol. 5, Issue 8, August 2016

Bhantia B.L and Supriya Mohanty, “Nasty numbers and their characterizations” Mathematical Education, Vol-Il, No-1, 34-37, 1985.
Gopalan M.A and Devibala S, “A remarkable Transcedental equation”, Antratica J.Math., 2006, 3(2), 209-215.
Gopalan M.A. and Pandichelvi .V, “ On Transcedental Equation

YA =%/X +\/§y +§/X—\/§y , Antartica J.Math., 6(1), 55-58 , 2009.

Gopalan M.A and Kalinga Rani J, “ On the transcendental equation X+ g+ X + Y+ hwl Y =27+ g~ Z " International Journal of
Mathematical Sciences,Vol-9, No-1-2, 177-182, 2010.

Gopalan M.A. and Pandichelvi, “ Observations on the transcedental equation Z :%/;( +3\I kX+y2 ”,Diophantus J. Math., 1(2), 59-68, 2012.

Gopalan M.A and Kalinga Rani J, “ On the transcendental equation X ++/ X + Y +4/Y = Z ++/ Z " ,Diophantus J. Math, 1(1),

9-14,2012.
Gopalan M.A, Manju Somanath and Vanitha N, “ On the special Transcedental Equation”, Reflections des ERA-JMS, Vol-7, Issue-2,
187-192, 2012.

Gopalan M.A, Sumathi G, Vidhyalakshmi S, “ On the Transcedental Equation with five unknowns R/X2 +y2 —2§1/ X2 +Y2 Z(FZ +SZ)ZG",
GIMMS, vol-3(2), 63-66, 2013.

Gopaln M.A, Vidyalakshmi S and Kavitha .A, “ An Exclusive Transcedental Equation %/y2 +2X2 +2%/X2 +Y2 :(k2 +3)n22 “ IJPAMS,
Vol-6, No-4, 305-311, 2013.

Gopaln M.A, Vidyalakshmi S and Kavitha .A, “ On the Transcedental Equation 7%/)/2 +2X2 +?\/X2 +Y2 ZZZ" , Diophantus Journal
of Mathematics, Vol-2(2), 77-85, 2013.

. . . . . . 2
Gopaln M.A, Vidyalakshmi S and Mallika .S, “ An interesting transcendental equation 6\/Y2 +2X2 —2%/22 +W2 =R2 ” Cayley J.

Math., Vol-2(2), 157-162, 2013.
Gopalan M.A, Vidyalakshmi .S, and Lakshmi .K, “ An interesting transcendental equation with six unknaowns

2 . . .
%/X2 +y2 —xy—ﬁX +Y2 ZZZ —V\Iz",lnternatlonal Journal of Engineering Research,Vol-1,Issue-3,340-345, 2013.
Gopalan M.A, Vidyalakshmi .S, and Lakshmi .K, “ Observation on the transcendental equation with five unknaowns

%/X2 +y? W2 +P? =572 Cayley 1. Math, 2(2), 139-150, 2013,

Pandichelvi. V, “ An exclusive Transcedental Equation 3\/X2 +y2 +%/Z2 +W2 :(k2 +1)R2 ”, International Journal of Engineering

Sciences and Research Technologr, Vol-2, No-2, 939-944, 2013.
Vidyalakshmi.S, Gopalan M.A, and Kavitha .A, “ An the special transcendental equation

3Ix% +y? =(a? +B%)*2%" 11AMS, Vol-6, No-2, 135-139, 2013.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0508011 14388



