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Abstract

In this paper we prove that Fermat-Catalan equations d?=a’+c® and d’=a’+c’ has

infinitely many coprime integer solutions.
Theorem 1. The Diophantine equation

a®+mb®+m?c®-3mbc=d" (D

has infinitely many integer solutions [1,2]
Define supercomplex number [3]

X mz my
w=ly x mz|=x+yl+z2)?, (2)
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0 0 m 0O m O
J=[1 0 0, J°=|0 0 m|, J’=m.
01 0 1 0 0
Then from (2)
W' =(x+yJ+2J%)"=a+bJ +cl’ (3)
Then from equation (3) circulant matrix
x mz my) (a mc mb
y X mz|=/b a mc (4)
Z y X c b a

Then from equation (4) circulant determinant

x mz my|" |[a mc mb
y X mzl =b a mc (5)
Z Yy X c b a

Then from equation (5)
d" =a’+mb® + m*c® —3mabc (6)

where



d =x*+my® +m®z% —3mxyz

We prove that (6) has infinitely many integer solutions.
Suppose N = 2. From (6) we have

d? =a®+mb’® + m*c® —3mabc
when n=2 from (3)
a=x>+2myz, b=2xy+mz’, c=y*+2xz
Let m=c.From (8) and (9) we have
d? =a’+ch® +¢° —3abc’
a=x"+2cyz, b=2xy+cz’, c=m=y*+2xz
Suppose a=0,b=0,c#0.From (10) we have
d*=a’+c’
From (11) b=0.We have

yz2+2xy+2x2° =0

From (13) we have

—x+/xy/x—27°

Let X=u?, we rewrite (14)

We take z=2%*" wehave x=(2"%"*+1)%.

B _(210k+4 +1)2 i(220k+8

y= _1),k:o,1,z,...

24k+2

We prove that (12) has infinitely many coprime integer solutions. We have
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(14)

(15)

(x,,2) = (289,-136,2), (a,c,d) = (~10607167,19652, 41685581663)

Theorem 2. The Diophantine equation
d? =a®*+m?® +m*c®* —3m?abc
where

d=x*+m?y’ +m*z® —3m?xyz

(16>

(17



a=x"+2m’yz, b=2xy+m’z?, c=y*+2xz (18)

Suppose m =C. We rewrite (16)

d?=a%+c*®+c’ —3abc? (19)

Suppose a=0,b=0,c 0. From (19) we have

d?>=a’+c’ (20)
From (18) b =0, we have
2xy +2°(y* +2x2)* =0 (21)
From (21) we have
. —y(1+2yz3)4_;1y«/1+4yz3 (22)
4z
Let
R2 =1+ 4yz® = (2k +1)%,k =1,2,.... (23)

(21), (22) and (23) have infinitely many integer solutions. Hence we prove that (20) has infinitely
many coprime integer solutions. We have

(x,y,2)=(-121), (a,c,d)=(17,2,71)

Using our method [1-4] it is able to prove the Beal conjecture [5]. Using very complex methods
they study these problems [6-8]

References

[1] Chun-Xuan Jiang, Foundations of Santilli’s isonumber theory with applications to new

cryptograms, Fermat’s theorem and Goldbach’s conjecture. Inter. Acad. Press, 2002, 299-306,
MR2004c:11001.(http://www.i-b-r.org/docs/jiang.pdf)
(http://www.whbabin.net/math/xuan13.pdf)  (http://vixra.org/pdf/1004.0027v1.pdf).

[2] Chun-Xuan Jiang, The Diophantine equations a’+mb®=c", a’+mb®=d® and

[3]

[4]

y; £my; = R?, http://www.vixra.org/pdf/1102.005Iv1.pdf,
http://www.wbabin.net/ntham/xuan188.pdf

Chun-Xuan Jiang, Generalized Fermat’s last theorem (2) R" = yf - y;'
http://www.vixra.org/pdf/1103.0092v1.pdf
Chun-Xuan Jiang, Generalized Fermat’s last theorem (1) R" = yf + yg.

http://www.vixra.org/pdf/1103.0038v1.pdf

[5] R. Daniel Maulidin. A generalized of Fermat’s last theorem: The Beal conjecture and prize

problem. Notices of the AMS, 44(1997) 1436-1437.



[6] F. Beukers, The Diophantine equation Ax” + By® = Cz" . Duke Math. J. 91(1998) 61-88.

[7] H. Darmon and A. Granville, On the equations z™ = f(X,y) and Ax" +By*=Cz", Bull.

London Math. Soc. 27 (1995) 513-543.

6

[8] N. Bruin, The Diophantine equations x>+ Yy* =+z° and x*£y®=z>. Composito Math.

118(1999) 305-321.



