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Simple Proof of Fermat’s Last Theorem for odd powers 
 
 

Minho Baek 
 
 
It was already proved right that x^n+y^n=z^n, (n>2) has no solutions in positive integers which we 
called Fermat’s Last Theorem (FLT) by Andrew Wiles. But his proof would be impossible in the 17th 
century. I took the idea from Euler proof and proved in case of n=odd by simple method. 
 
1. Introduction 
 
Pierre de Fermat claimed he had proof that no three positive integer x, y and z satisfy the equation 
23 + 43 = 53 for n greater than 2 which we called Fermat’s Last Theorem(FLT). For about 3 century, 
many people have tried to prove FLT. Finally, FLT was proved right by Andrew Wiles in 1995. However, the 
proof of Wiles is a modern math that is difficult to understand and complex. So, some people, who think 
Fermat prove FLT by himself, still believe elementary method exist. We know that FLT can be proved by 
proving n=odd primes because case of n=even proved by Fermat himself. I got an idea to solve for n=odd 
from Euler's proof. In this paper, I proved the case of n=odd by simple method. 
 
 
2. Proof for n=3 
 

x; + y; = z;, (x < y < z) 
 
Where x, y and z = positive integer, relatively prime  
 
Assume that x; + y; = z;, (x < y < z) has a solution 
 
 
This equation can be classified into three categories as follows. 
 
Case 1. (x, y, z) = (even, odd, odd) 
 
Case 2. (x, y, z) = (odd, even, odd) 
 
Case 3. (x, y, z) = (odd, odd, even) 
 
 
Case 1. (x, y, z) = (even, odd, odd) 
 
 
Step 1 
 
Let y = (u − v), z = (u + v). 
 
Assume that u and v are not relatively prime. 
 
Let u = fU, v = fV. 
 

y = f(U − V) 
 

z = f(U + V) 
 
y and z have common factor of f. 
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But this is a contradiction because y and z are relatively prime. 
 
So, u and v are relatively prime. 
 
Also u and v are opposite parity because y and z are odd. 
 

x; = (u + v); − (u − v); 
 

x; = 2v(vA + 3uA) 
 
Assume that u = even, v = odd. 
 
vA + 3uA is odd. 
 
Assume that u = odd, v = even. 
 
vA + 3uA is odd. 
 
So, vA + 3uA is always odd. 
 
Thus the greatest common factor of 2v and vA + 3uA is odd. 
 
 
Assume that the common factor of 2v and vA + 3uA is odd except 1 and 3. 
 
Let v = fV and vA + 3uA = fN. 
 

3uA = f(N − fVA) 
 
u and v have common factor of f. 
 
But this is a contradiction because u and v are relatively prime. 
 
So, the greatest common factor of 2v and vA + 3uA is either 1 or 3. 
 
 
Assume that the greatest common factor of 2v and CD + EFD is 1. 
 
It would be that 2v = p; and vA + 3uA = q;. 
 

x; = p;q; 
 
 
Assume that the greatest common factor of 2v and CD + EFD is 3. 
 
Let v = 3r. 
 
u and r are also relatively prime because u and v are relatively prime. 
 

x; = 6r(9rA + 3uA) 
 

x; = 18r(uA + 3rA) 
 
The greatest common factor of 18r and uA + 3rA would be 1. 
 
It is possible that 18r = p′; and uA + 3rA = q′;. 
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x; = p′;q′; 
 
 
Step 2 
 
Assume that z = y + i. 
 
From y = (u − v), z = (u + v), 
 

z − y = (u + v) − (u − v) = 2v 
 

2v = i 
 
 
Assume that y = k + i. 
 
Since y is odd and i is even, k is odd. 
 
Assume that y and i are not relatively prime. 
 
Let y = fY, i = fI. 

z = y + i 
 

z = f(Y + I) 
 
y and z have common factor of f. 
 
But this is a contradiction because y and z are relatively prime. 
 
So, y and i are relatively prime. 
 
 
Assume that k and y are not relatively primes. 
 
Let k = fK, y = fY. 

i = y − k 
 

i = f(Y − K) 
 
y and i have common factor of f. 
 
But this is a contradiction because y and i are relatively prime. 
 
So, k and y are relatively prime. 
 
 
Let k = (u′ − v), y = (u′ + v). 
 
Where uL < M 
 
Assume that uL and v are not relatively prime. 
 
Let u′ = fU′, v = fV. 
 

k = f(U′ − V) 
 

y = f(U′ + V) 
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k and y have common factor of f. 
 
But this is a contradiction because k and y are relatively prime. 
 
So, uL and v are relatively prime. 
 
Also uL and v are opposite parity because k and y are odd. 
 

y; − k; = (u′ + v); − (u′ − v); 
 

y; − k; = 2v(vA + 3u′A) 
 
Assume that uL = even, v = odd. 
 
vA + 3u′A is odd. 
 
Assume that uL = odd, v = even. 
 
vA + 3u′A is odd. 
 
So, vA + 3u′A is always odd. 
 
Thus the greatest common factor of 2v and vA + 3u′A is odd. 
 
 
Assume that the common factor of 2v and vA + 3u′A is odd number except 1 and 3. 
 
Let v = fV and vA + 3u′A = fN′. 
 

3u′A = f(N′ − fVA) 
 
uL and v have common factor of f. 
 
But this is a contradiction because uL and v are relatively prime. 
 
So, the greatest common factor of 2v and vA + 3u′A is either 1 or 3. 
 
 
Assume that the greatest common factor of 2v and CD + EF′D is 1. 
 
It is possible that 2v = p; and vA + 3u′A = α. 
 

y; − k; = αp; 
 
Assume that α = sO

;. 
 

y; − k; = sO
;p; 

 
Where sO and p are relatively prime 
 
 
Let y; = cO

;, k; = bO
;, sO

;p; = aO
; 

 
aO

; + bO
; = cO

; 
 
But this equation is a contradiction by the method of infinite descent. 
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Assume that α ≠ sO

;. 
 

y; − k; = αp; 
 
Where α and p are relatively prime 
 
 
Assume that the greatest common factor of 2v and CD + EF′D is 3. 
 
Let v = 3r. 
 
uL and r are relatively prime because uL and v are relatively prime. 
 

y; − k; = 6r(9rA + 3u′A) 
 

y; − k; = 18r(u′A + 3rA) 
 
The greatest common factor of 18r and u′A + 3rA would be 1. 
 
It is possible that 18r = p′; and u′A + 3rA = α′. 
 

y; − k; = α′p′; 
 
Assume that αL = sO′; . 
 

y; − k; = sO′;p′; 
 
Where sO′ and p′ are relatively prime 
 
 
Let y; = c′O

;, k; = b′O
;, sO′;p′; = a′O

; 
 

a′O
; + b′O

; = c′O
; 

 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α′ ≠ sO

;. 
 

y; − k; = α′p′; 
 
Where α′ and p′ are relatively prime 
 
 
Step 3 
 
Assume that k = t + i. 
 
Since k is odd and i is even, t is odd. 
 
Assume that k and i are not relatively prime. 
 
Let k = fK, i = fI. 

y = k + i 
 

y = f(K + I) 



6 

 

 
k and y have common factor of f. 
 
But this is a contradiction because k and y are relatively prime. 
 
So, k and i are relatively prime. 
 
 
Assume that t and k are not relatively prime. 
 
Let t = fT, k = fK. 

i = k − t 
 

i = f(K − T) 
 
k and i have common factor of f. 
 
But this is a contradiction because k and i are relatively prime. 
 
So, t and k are relatively prime. 
 
 
Let t = (uLL − v), k = (uLL + v). 
 
Where uLL < M′ 
 
Assume that uLL and v are not relatively prime. 
 
Let uLL = fULL, v = fV. 
 

t = f(U′′ − V) 
 

k = f(U′′ + V) 
 
t and k have common factor of f. 
 
But this is a contradiction because t and k are relatively prime. 
 
So, uLL and v are relatively prime. 
 
Also uLL andv are opposite parity because t and k are odd. 
 

k; − t; = (u′′ + v); − (u′′ − v); 
 

k; − t; = 2v(vA + 3u′′A) 
 
Assume that uLL = even, v = odd. 
 
vA + 3u′′A is odd. 
 
Assume that uLL = odd, v = even. 
 
vA + 3u′′A is odd. 
 
So, vA + 3u′′A is always odd. 
 
Thus the greatest common factor of 2v and vA + 3u′′A is odd. 
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Assume that the common factor of 2v and vA + 3u′′A is odd number except 1 and 3. 
 
Let v = fV and vA + 3u′′A = fN′′. 
 

3u′′A = f(N′′ − fVA) 
 
uLL and v have common factor of f. 
 
But this is a contradiction because uLL and v are relatively prime. 
 
So, the greatest common factor of 2v and vA + 3u′′A is either 1 or 3. 
 
 
Assume that the greatest common factor of 2v and CD + EF′′D is 1,  
 
It is possible that 2v = p; and vA + 3u′′A = β. 
 

k; − t; = βp; 
 
Assume that β = sA

;. 
 

k; − t; = sA
;p; 

 
Where sA and p are relatively prime 
 
 
Let k; = cA

;, t; = bA
;, sA

;p; = aA
; 

 
aA

; + bA
; = cA

; 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β ≠ sA

;. 
 

k; − t; = βp; 
 
Where β and p are relatively prime, β < R 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
 
Assume that the greatest common factor of 2v and CD + EF′′D is 3. 
 
Let v = 3r. 
 
uLL and r are relatively prime because uLL and v are relatively prime. 
 

k; − t; = 6r(9rA + 3u′′A) 
 

k; − t; = 18r(u′′A + 3rA) 
 
The greatest common factor of 18r and u′′A + 3rA would be 1. 
 
It is possible that 18r = p′; and u′′A + 3r′A = β′. 
 

k; − t; = β′p′; 



8 

 

 
Assume that βL = sA′;. 
 

k; − t; = sA′;p′; 
 
Where sA′ and p′ are relatively prime 
 
 
Let k; = c′A

;, t; = b′A
;, sA′;p′; = a′A

; 
 

a′A
; + b′A

; = c′A
; 

 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β′ ≠ sA′;. 
 

k; − t; = β′p′; 
 
Where β′ and p′ are relatively prime, β′ < R′ 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
Thus case 1 has no solution by the method of infinite descent. 
 
 
Case 2. (x, y, z) = (odd, even, odd) 
 
Case 2 has no solution because it can be proved by the same method as Case 1. 
 
 
Case 3. (x, y, z) = (odd, odd, even) 
 
 
Step 1 
 
Let x = (u − v), y = (u + v). 
 
Assume that u and v are not relatively prime. 
 
Let u = fU, v = fV. 
 

x = f(U − V) 
 

y = f(U + V) 
 
But this is a contradiction because x and y are relatively prime. 
 
So, u and v are relatively prime. 
 
Also u and v are opposite parity because x and y are odd. 
 

z; = (u + v); + (u − v); 
 

z; = 2u(uA + 3vA) 
 
Assume that u = even, v = odd. 
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uA + 3vA is odd. 
 
Assume that u = odd, v = even. 
 
uA + 3vA is odd. 
 
So, uA + 3vA is always odd. 
 
Thus the greatest common factor of 2u and uA + 3vA is odd. 
 
 
Assume that the common factor of 2u and uA + 3vAis odd except 1 and 3. 
 
Let u = fU and uA + 3vA = fN. 
 

3vA = f(N − fUA) 
 
u and v have common factor of f. 
 
But this is a contradiction because u and v are relatively prime. 
 
So, the greatest common factor of 2u and uA + 3vA is either 1 or 3. 
 
 
Assume that the greatest common factor of 2u and FD + ECD is 1. 
 
It is possible that 2u = p; and uA + 3vA = q;. 
 
Where p and q are relatively prime 
 

z; = p;q; 
 
 
Assume that the greatest common factor of 2u and FD + ECD is 3. 
 
Let u = 3r. 
 
v and r are relatively prime because v and u are relatively prime. 
 

z; = 6r(9rA + 3vA) 
 

z; = 18r(vA + 3rA) 
 
The greatest common factor of 18r and vA + 3rA would be 1. 
 
It is possible that 18r = p′; and vA + 3rA = q′;. 
 

z; = p′;q′; 
 
 
Step 2 
 
Assume that v = iv′. 
 
Where i = positive integer 
 
Let k = (u − vL), l = (u + v′). 
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u and v′ are relatively prime because u and v are relatively prime. 
 
Assume that k and u are not relatively prime. 
 
Let k = fK, u = fU. 

k = u − v′ 
 

v′ = f(U − K) 
 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, k and u are relatively prime. 
 
 
Assume that l and u are not relatively prime. 
 
Let l = fL, u = fU. 

l = u + v′ 
 

v′ = f(L − U) 
 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, l and u are relatively prime. 
 
 
Assume that k and l are not relatively prime. 
 
Let k = fK, l = fL. 

2u = k + l 
 

2u = f(K + L) 
 
k and u have common factor of f. 
 
But this is a contradiction because k and u are relatively prime. 
 
So, k and l are relatively prime. 
 

k; + l; = (u − v′); + (u + v′); 
 

k; + l; = 2u(uA + 3v′A) 
 
Where u and v′ are opposite parity 
 
 
Assume that u = even, vL = odd. 
 
uA + 3v′A is odd. 
 
Assume that u = odd, vL = even. 
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uA + 3v′A is odd. 
 
So, uA + 3v′A is always odd. 
 
Thus the greatest common factor of 2u and uA + 3v′A is odd. 
 
 
Assume that the common factor of 2u and uA + 3v′A is odd number except 1 and 3. 
 
Let u = fU and uA + 3v′A = fN′. 
 

3v′A = f(N′ − fUA) 
 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, the greatest common factor of 2u and uA + 3v′A is either 1 or 3. 
 
 
Assume that the greatest common factor of 2u and FD + EC′D is 1. 
 
It is possible that 2u = p; and vA + 3u′A = α. 
 

k; + l; = αp; 
 
Assume that α = sO

;. 
 

k; + l; = sO
;p; 

 
Where sO and p are relatively prime 
 
Let k; = aO

;, l; = bO
;, sO

;p; = cO
; 

 
aO

; + bO
; = cO

; 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α ≠ sO

;. 
 

k; + l; = αp; 
 
Where α and p are relatively prime 
 
 
Assume that the greatest common factor of 2u and FD + EC′D is 3. 
 
Let u = 3r. 
 
v′ and r are relatively prime because v′ and u are relatively prime. 
 

k; + l; = 6r(9rA + 3v′A) 
 

k; + l; = 18r(v′A + 3rA) 
 
The greatest common factor of 18r and v′A + 3rA would be 1. 
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It is possible that 18r = p′; and v′A + 3rA = α′. 
 

k; + l; = α′p′; 
 
Assume that αL = sO′; . 
 

k; + l; = sO′;p′; 
 
Where sO′ and p’ are relatively prime 
 
Let k; = a′O

;, l; = b′O
;, sO′;p′; = c′O

; 
 

a′O
; + b′O

; = c′O
; 

 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α′ ≠ sO′;. 
 

k; + l; = α′p′; 
 
Where α′ and p′ are relatively prime 
 
 
Step 3 
 
Assume that vL = iv′′. 
 
Where i = positive integer 
 
Let m = (u − vLL), t = (u + vLL). 
 
u and vLL are relatively prime because u and vL are relatively prime. 
 
Assume that m and u are not relatively prime. 
 
Let m = fM, u = fU. 

m = u − v′′ 
 

v′′ = f(U − M) 
 
u and vLLhave common factor of f. 
 
But this is a contradiction because u and vLL are relatively prime. 
 
So, m and u are relatively prime. 
 
 
Assume that t and u are not relatively prime. 
 
Let t = fT, u = fU. 

t = u + v′′ 
 

v′′ = f(T − U) 
 
u and vLL have common factor of f. 
 
But this is a contradiction because u and vLL are relatively prime. 
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So, t and u are relatively prime. 
 
 
Assume that m and t are not relatively prime. 
 
Let m = fM, t = fT. 

2u = m + t 
 

2u = f(M + T) 
 
m and u have common factor of f. 
 
But this is a contradiction because m and u are relatively prime. 
 
So, m and t are relatively prime. 
 

m; + t; = (u − v′′); + (u + v′′); 
 

m; + t; = 2u(uA + 3v′′A) 
 
Where u and vLL are opposite parity 
 
 
Assume that u = even, vLL = odd. 
 
uA + 3v′′A is odd. 
 
Assume that u = odd, vLL = even. 
 
uA + 3v′′A is odd. 
 
So, uA + 3v′′A is always odd. 
 
Thus the greatest common factor of 2u and uA + 3v′′A is odd. 
 
 
Assume that the common factor of 2u and uA + 3v′′A is odd number except 1 and 3. 
 
Let u = fU and uA + 3v′′A = fN′′. 
 

3v′′A = f(N′′ − fUA) 
 
u and v′′ have common factor of f. 
 
But this is a contradiction because u and v′′ are relatively prime. 
 
So, the greatest common factor of 2u and uA + 3v′′A is either 1 or 3. 
 
 
Assume thatthe greatest common factor of 2u and FD + EC′′D  is 1,  
 
It is possible that 2u = p; and uA + 3v′′A = β. 
 

m; + t; = βp; 
 
Assume thatβ = sA

;. 
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m; + t; = sA

;p; 
 
Where sA and p are relatively prime 
 
Let m; = aA

;, t; = bA
;, sA

;p; = cA
; 

 
aA

; + bA
; = cA

; 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β ≠ sA

;. 
 

m; + t; = βp; 
 
Where β and p are relatively prime, β < R 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
 
Assume thatthe greatest common factor of 2u and FD + EC′′D  is 3. 
 
Let u = 3r. 
 
v′′ and r are relatively prime because v′′ and u are relatively prime. 
 

m; + t; = 6r(9rA + 3v′′A) 
 

m; + t; = 18r(v′′A + 3rA) 
 
The greatest common factor of 18r and v′′A + 3rA would be 1. 
 
It is possible that 18r = p′; and v′′A + 3rA = β′. 
 

m; + t; = β′p′; 
 
Assume that β′ = sA′;. 
 

m; + t; = sA′;p′; 
 
Where sA′ and p′ are relatively prime 
 
Let m; = a′A

;, t; = b′A
;, sA′;p′; = c′A

; 
 

a′A
; + b′A

; = c′A
; 

 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β′ ≠ sA′;. 
 

m; + t; = β′p′; 
 
Where β′ and p′ are relatively prime, β′ < R′ 
 
This equation also leads to a contradiction by the method of infinite descent. 
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Thus case 3 has no solution by the method of infinite descent. 
 
In conclusion, there are no positive integers in case of n=3 since all of Case 1, 2 and 3 are contradictions. 
 
 
3. Proof for n=odd primes 
 

xS + yS = zS, (x < 4 < z) 
 
Where x, y and z = positive integer, relatively prime. 
 
Assume that x3 + y3 = z3, (x < y < z) has a solution 
 
 
This equation can be classified into three categories as follows. 
 
Case 1. (x, y, z) = (even, odd, odd) 
 
Case 2. (x, y, z) = (odd, even, odd) 
 
Case 3. (x, y, z) = (odd, odd, even) 
 
 
Case 1. (x, y, z) = (even, odd, odd) 
 
 
Step 1 
 
Let y = (u − v), z = (u + v). 
 
Assume that u and v are not relatively prime. 
 
Let u = fU, v = fV. 
 

y = f(U − V) 
 

z = f(U + V) 
 
y and z have common factor of f. 
 
But this is a contradiction because y and z are relatively prime. 
 
So, u and v are relatively prime. 
 
Also u and v are opposite parity because y and z are odd. 
 

xS = (u + v)S − (u − v)S 
 

xS = (uS + COuSTOvO + CAuSTAvA + ⋯ + CSTAuAvSTA + CSTOuOvSTO + vS) 
−(uS − COuSTOvO + CAuSTAvA + ⋯ − CSTAuAvSTA + CSTOuOvSTO − vS) 

 
Where C = VCO, CA, ⋯ , CSTA, CSTOW = VS

O
, S(STO)

O∙A
, ⋯ , S(STO)⋯Y∙;

O∙A⋯(ST;)(STA)
, S(STO)⋯∙A∙O

O∙A⋯(STA)(STO)
W  

 
xS = 2v(vSTO + n(uSTO + C′;uST;vA + ⋯ + C′STAuAvST;)) 

 
Where C′ = VC′O, C′A, ⋯ , C′STA, C′STOW = VO

O
, (STO)

O∙A
, ⋯ , (STO)⋯Y∙;

O∙A⋯(ST;)(STA)
, (STO)⋯∙A∙O

O∙A⋯(STA)(STO)
W  
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xS = 2v(vSTO + n(uSTO + γ)) 

 
Where γ = C′;uST;vA + C′[uST[vY + ⋯ + C′STYuYvST[ + C′STAuAvST;  
 
Assume that u = even, v = odd. 
 
vSTO + n(uSTO + γ)is odd. 
 
Assume that u = odd, v = even. 
 
vSTO + n(uSTO + γ)is odd. 
 
So, vSTO + n(uSTO + γ)is always odd. 
 
Thus the greatest common factor of 2v and vSTO + n(uSTO + γ)is odd. 
 
 
Assume that the common factor of 2v and vSTO + n(uSTO + γ)is odd except 1 and n. 
 
Let v = fV, γ = fΓ and vSTO + n(uSTO + γ) = fN. 
 

f STOVSTO + n(uSTO + fΓ) = fN 
 
Where fΓ = f(CL

;uST;f OVA + CL
[uST[f ;VY + ⋯ + CL

STYuYf ST]VST[ + CL
STAuAf STYVST;)  

 
nuSTO = f(N − f STAVSTO − nΓ) 

 
u and v have common factor of f. 
 
But this is a contradiction because u and v are relatively prime. 
 
So, the greatest common factor of 2v and vSTO + n(uSTO + γ) is either 1 or n. 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(F^T_ + `) is 1. 
 
It is possible that 2v = pS and vSTO + n(uSTO + γ) = qS. 
 
Where p and q are relatively prime 
 

xS = pSqS 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(F^T_ + `) is n. 
 
Let v = nr. 
 
u and r are relatively prime because u and v are relatively prime. 
 

xS = 2nr(aSTOrSTO + n(uSTO + γ)) 
 

xS = 2nAr(nSTArSTO + (uSTO + γ)) 
 
The greatest common factor of 2nAr and nSTArSTO + (uSTO + γ) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (uSTO + γ) = q′S. 
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xS = p′Sq′S 

 
 
Step 2 
 
Assume that z = y + i. 
 
From y = (u − v), z = (u + v), 
 

z − y = (u + v) − (u − v) = 2v 
 

2v = i 
 
 
Assume that y = k + i. 
 
Since y is odd and i is even, k is odd. 
 
Assume that y and i are not relatively prime. 
 
Let y = fY, i = fI. 
 

z = y + i 
 

z = f(Y + I) 
 
y and z have common factor of f. 
 
But this is a contradiction because y and z are relatively prime. 
 
So, y and i are relatively prime. 
 
 
Assume that k and y are not relatively prime. 
 
Let k = fK, y = fY. 

i = y − k 
 

i = f(Y − K) 
 
y and i have common factor of f. 
 
But this is a contradiction because y and i are relatively prime. 
 
So, k and y are relatively prime. 
 
 
Let k = (uL − v), y = (uL + v). 
 
Where uL < M 
 
Assume that u′ and v are not relatively prime. 
 
Let u′ = fU′, v = fV. 
 

k = f(U′ − V) 
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y = f(U′ + V) 

 
k and y have common factor of f. 
 
But this is a contradiction because k and y are relatively prime. 
 
So, u′ and v are relatively prime. 
 
Also u′ and v are opposite parity because k and y are odd. 
 

yS − kS = (u′ + v)3 − (u′ − v)3 
 

yS − kS = 2vbvSTO + n(uLSTO + γ′)c 
 
Where γ′ = C′;u′ST;vA + C′[u′ST[vY + ⋯ + C′STYu′YvST[ + C′STAu′AvST;  
 
 
Assume that uL = even, v = odd. 
 
vSTO + n(uLSTO + γ′) is odd. 
 
Assume that uL = odd, v = even. 
 
vSTO + n(uLSTO + γ′) is odd. 
 
So, vSTO + n(uLSTO + γ′) is always odd. 
 
Thus the greatest common factor of 2v and vSTO + n(uLSTO + γ′) is odd. 
 
 
Assume that the common factor of 2v and vSTO + n(uLSTO + γ′) is odd number except 1 and n. 
 
Let v = fV, γ′ = fΓ′ and vSTO + n(uLSTO + γ′) = fN′. 
 

f STOVSTO + n(u′STO + fΓ′) = fN′ 
 
Where fΓ′ = f(CL

;uLST;f OVA + CL
[uLST[f ;VY + ⋯ + CL

STYu′Yf ST]VST[ + CL
STAu′Af STYVST;)  

 
nu′STO = f(N′ − f STAVSTO − nΓ′) 

 
u′ and v have common factor of f. 
 
But this is a contradiction because u′ and v are relatively prime. 
 
So, the greatest common factor of 2v and vSTO + n(uLSTO + γ′) is either 1 or n. 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(FL^T_ + `′) is 1. 
 
It is possible that 2v = pS and vSTO + n(uLSTO + γ′) = α. 
 

yS − kS = αpS 
 
Assume that α = sO

;. 
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yS − kS = sO

SpS 
 
Where sO and p are relatively prime 
 
 
Let yS = cO

S, kS = bO
S, sO

SpS = aO
S 

 
aO

S + bO
S = cO

S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α ≠ sO

;. 
 

yS − kS = αpS 
 
Where α and p are relatively prime 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(FL^T_ + d′) is n. 
 
Let v = nr. 
 
u' and r are relatively prime because u’ and v are relatively prime. 
 

yS − kS = 2nrbaSTOrSTO + n(uLSTO + γ′)c 
 

yS − kS = 2nArbnSTArSTO + (uLSTO + γ′)c 
 
The greatest common factor of 2nAr and nSTArSTO + (uLSTO + γ′) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (uLSTO + γ′) = α′. 
 

yS − kS = α′p′S  
 
 
Assume that α′ = sO′S. 
 

yS − kS = s′O
Sp′S 

 
Where sO′ and p′ are relatively prime 
 
 
Let yS = c′O

S, kS = b′O
S, s′O

Sp′S = a′O
S 

 
a′O

S + b′O
S = c′O

S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α ≠ sO

S. 
 

yS − kS = α′p′S  
 
Where α′ and p′ are relatively prime 
 
 



20 

 

Step 3 
 
Assume that k = t + i. 
 
Since k is odd and i is even, t is odd. 
 
Assume that k and i are not relatively prime. 
 
Let k = fK, i = fI. 

y = k + i 
 

y = f(K + I) 
 
k and y have common factor of f. 
 
But this is a contradiction because k and y are relatively prime. 
 
So, k and i are relatively prime. 
 
 
Assume that t and k are not relatively prime. 
 
Let t = fT, k = fK. 

i = k − t 
 

i = f(K − T) 
 
k and i have common factor of f. 
 
But this is a contradiction because k and i are relatively prime. 
 
So, t and k are relatively prime. 
 
 
Let t = (uLL − v), k = (uLL + v). 
 
Where uLL < M′ 
 
Assume that uLL and v are not relatively prime. 
 
Let uLL = fULL, v = fV. 
 

t = f(U′′ − V) 
 

k = f(U′′ + V) 
 
t and k have common factor of f. 
 
But this is a contradiction because t and k are relatively prime. 
 
So, uLL and v are relatively prime. 
 
Also uLL and v are opposite parity because t and k are odd. 
 

kS − tS = (u′′ + v)3 − (u′′ − v)3 
 

kS − tS = 2vbvSTO + n(uLLSTO + γ′′)c 
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Where γ′′ = C′;u′′ST;vA + C′[u′′ST[vY + ⋯ + C′STYu′′YvST[ + C′STAu′′AvST;  
 
Assume that uLL = even, v = odd. 
 
vSTO + n(u′′STO + m′′) is odd. 
 
Assume that uLL = odd, v = even. 
 
vSTO + n(u′′STO + m′′) is odd. 
 
So, vSTO + n(u′′STO + m′′) is always odd. 
 
Thus the greatest common factor of 2v and vSTO + n(u′′STO + γ′′) is odd. 
 
Assume that the common factor is odd number except 1 and n. 
 
Let v = fV, γ′′ = fΓ′′ and vSTO + n(u′′STO + γ′′) = fN. 
 

f STOVSTO + n(u′′STO + fΓ′′) = fN 
 
Where fΓ′′ = f(CL

;u′LST;f OVA + CL
[uL′ST[f ;VY + ⋯ + CL

STYu′′Yf ST]VST[ + CL
STAu′′Af STYVST;)  

 
nu′′STO = f(N − f STAVSTO − nΓ′′) 

 
uLL and v have common factor of f. 
 
But this is a contradiction because uLL and v are relatively prime. 
 
So, the greatest common factor of 2v and vSTO + n(u′′STO + γ′′) is either 1 or n. 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(F′′^T_ + `′′) is 1. 
 
It is possible that 2v = pS and vSTO + n(uLSTO + γ′′) = β. 
 

kS − tS = βpS 
 
Assume that β = sA

;. 
 

kS − tS = sA
SpS 

 
Where sA

S and p are relatively prime 
 
Let kS = cA

S, tS = bA
S, sA

SpS = aA
S 

 
aA

S + bA
S = cA

S 
 
But this equation is a contradiction by the method of infinite descent. 
 
 
Assume that β ≠ sA

S. 
 

kS − tS = βpS 
 
Where β and p are relatively prime, β < R 
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This equation also leads to a contradiction by the method of infinite descent. 
 
 
Assume that the greatest common factor of 2v and C^T_ + ^(F′′^T_ + `′′) is n. 
 
Let v = nr. 
 
u′′ and r are relatively prime because u′′ and v are relatively prime. 
 

kS − tS = 2nrbvSTO + n(uLLSTO + γ′′)c 
 

kS − tS = 2nArbnSTArSTO + (uLLSTO + γ′′)c 
 
The greatest common factor of 2nAr and nSTArSTO + (uLLSTO + γ′′) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (uLLSTO + γ′′) = β′. 
 

kS − tS = β′p′S 
 
 
Assume that β′ = sA′S. 
 

kS − tS = sA′Sp′S 
 
Where sA′S and p′ are relatively prime 
 
Let kS = c′A

S, tS = b′A
S, sA′Sp′S = a′A

S 
 

a′A
S + b′A

S = c′A
S 

 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β′ ≠ sA′S. 
 

kS − tS = β′p′S 
 
Where β′ and p′ are relatively prime, β′ < R′ 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
Thus case 1 has no solution by the method of infinite descent. 
 
 
Case 2. (x, y, z) = (odd, even, odd) 
 
Case 2 has no solution because it can be proved by the same method as Case 1. 
 
 
Case 3. (x, y, z) = (odd, odd, even) 
 
 
Step 1 
 
Let x = (u − v), y = (u + v). 
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Assume that u and v are not relatively prime. 
 
Let u = fU, v = fV. 
 

x = f(U − V) 
 

y = f(U + V) 
 
But this is a contradiction because x and y are relatively prime. 
 
So, u and v are relatively prime. 
 
Also u and v are opposite parity because x and y are odd. 
 

zS = (u − v)S + (u + v)S 
 

zS = (uS − COuSTOvO + CAuSTAvA + ⋯ − CSTAuAvSTA + CSTOuOvSTO − vS) 
+(uS + COuSTOvO + CAuSTAvA + ⋯ + CSTAuAvSTA + CSTOuOvSTO + vS) 

 
Where C = VCO, CA, ⋯ , CSTA, CSTOW = VS

O
, S(STO)

O∙A
, ⋯ , S(STO)⋯Y∙;

O∙A⋯(ST;)(STA)
, S(STO)⋯∙A∙O

O∙A⋯(STA)(STO)
W  

 
zS = 2u(uSTO + n(vSTO + C′ST;vST;uA + ⋯ + C′AvAuST;)) 

 
Where C′ = VC′O, C′A, ⋯ , C′STA, C′STOW = VO

O
, (STO)

O∙A
, ⋯ , (STO)⋯Y∙;

O∙A⋯(ST;)(STA)
, (STO)⋯∙A∙O

O∙A⋯(STA)(STO)
W  

 
zS = 2u(uSTO + n(vSTO + γ)) 

 
Where γ = C′ST;vST;uA + C′ST[vST[uY + ⋯ + C′YvYuST[ + C′AvAuST;  
 
Assume that u = even, v = odd. 
 
uSTO + n(vSTO + γ) is odd. 
 
Assume that uu = odd, v = even. 
 
uSTO + n(vSTO + γ) is odd. 
 
So, uSTO + n(vSTO + γ) is always odd. 
 
Thus the greatest common factor of 2u and uSTO + n(vSTO + γ) is odd. 
 
 
Assume that the common factor is odd except 1 and n. 
 
Let u = fU and uSTO + n(vSTO + γ) = fN. 
 

f STOUSTO + n(uSTO + fΓ) = fN 
 
Where fΓ = f(CL

ST;vST;f OUA + CL
ST[vST[f ;UY + ⋯ + CL

YvYf ST]UST[ + CL
AvAf STYUST;)  

 
nuSTO = f(N − f STAUSTO − nΓ) 

 
u and v have common factor of f. 
 
But this is a contradiction because u and v are relatively prime. 
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So, the greatest common factor of 2u and uSTO + n(vSTO + γ) is either 1 or n. 
 
 
Assume that the greatest common factor of 2u and F^T_ + ^(C^T_ + `) is 1. 
 
It is possible that 2u = pS and uSTO + n(vSTO + γ) = qS. 
 
Where p and q are relatively prime 
 

zS = pSqS 
 
Assume thatthe greatest common factor of 2u and F^T_ + ^(C^T_ + `) is n. 
 
Let u = nr. 
 
v and r are relatively prime because v and u are relatively prime. 
 

zS = 2nr(uSTO + n(vSTO + γ)) 
 

zS = 2nAr(nSTArSTO + (vSTO + γ)) 
 
The greatest common factor of 2nAr and nSTArSTO + (vSTO + γ) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (vSTO + γ) = q′S. 
 

zS = p′Sq′S 
 
 
Step 2 
 
Assume that v = iv′. 
 
Where i = positive integer 
 
Let k=(u−v’), l=(u+v’). 
 
u and v′ are relatively prime because u and v are relatively prime. 
 
Assume that k and u are not relatively prime. 
 
Let k = fK, u = fU. 

k = u − v′ 
 

v′ = f(U − K) 
 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, k and u are relatively prime. 
 
 
Assume that l and u are not relatively prime. 
 
Let l = fL, u = fU. 

l = u + v′ 
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v′ = f(L − U) 
 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, l and u are relatively prime. 
 
 
Assume that k and l are not relatively prime. 
 
Let k = fK, l = fL. 

2u = k + l 
 

2u = f(K + L) 
 
u and k have common factor of f. 
 
But this is a contradiction because u and k are relatively prime. 
 
So, k and l are relatively prime. 
 

kS + lS = (u − v′)3 + (u + v′)3 
 

kS + lS = 2ubuSTO + n(vLSTO + γ′)c 
 
Where γ′ = C′ST;v′ST;uA + C′ST[v′ST[uY + ⋯ + C′Yv′YuST[ + C′Av′AuST;  
 
Assume that u = even, vL = odd. 
 
uSTO + n(v′STO + γ′) is odd. 
 
Assume that u = odd, vL = even. 
 
uSTO + n(v′STO + γ′) is odd. 
 
So, uSTO + n(v′STO + γ′) is always odd. 
 
Thus the greatest common factor of 2u and uSTO + n(v′STO + γ′) is odd. 
 
 
Assume that the common factor of 2u and uSTO + n(v′STO + γ′)is odd number except 1 and n. 
 
Let u = fU, γ′ = fΓ′ and uSTO + n(vLSTO + γ′) = fN′. 
 

f STOUSTO + n(vLSTO + fΓ′) = fN′ 
 
Where fΓ′ = f(CL

ST;vLST;f OUA + CL
ST[vLST[f ;UY + ⋯ + CL

YvLYf ST]UST[ + CL
AvLAf STYUST;)  

 
nv′STO = f(N − f STAUSTO − nΓ′) 

 
u and v′ have common factor of f. 
 
But this is a contradiction because u and v′ are relatively prime. 
 
So, the greatest common factor of 2u and uSTO + n(vLSTO + γ′) is either 1 or n. 
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Assume that the greatest common factor of 2u and F^T_ + ^(C′^T_ + `′) is 1. 
 
It is possible that 2u = pS and uSTO + n(v′STO + γ′) = α. 
 

kS + lS = αpS 
 
Assume that α = sO

S. 
 

kS + lS = sO
SpS 

 
Where sO and p are relatively prime 
 
 
Let kS = cO

S, lS = bO
S, sO

SpS = aO
S 

 
aO

S + bO
S = cO

S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α ≠ sO

S. 
 

kS + lS = αpS 
 
Where α and p are relatively prime 
 
 
Assume that the greatest common factor of 2u and F^T_ + ^(C′^T_ + `′) is n. 
 
Let u = nr. 
 
v′ and r are relatively prime because v′ and u are relatively prime. 
 

kS + lS = 2nr(uSTO + n(v′STO + γ′)) 
 

kS + lS = 2nAr(nSTArSTO + (v′STO + γ′)) 
 
The greatest common factor of 2nAr and nSTArSTO + (v′STO + γ′) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (v′STO + γ′) = α′. 
 

kS + lS = α′p′S 
 
Assume that α′ = sO′S. 
 

kS + lS = sO′Sp′S 
 
Where sO′ and p′ are relatively prime 
 
Let kS = aO′S, lS = bO′S, sO′Sp′S = cO′S 
 

aO′S + bO′S = cO′S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that α′ ≠ sO′S. 
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kS + lS = α′p′S 

 
Where α′ and p′ are relatively prime 
 
 
Step 3 
 
Assume that vL = iv′′. 
 
Where i = positive integer 
 
Let m = (u − vLL), t = (u + vLL). 
 
u and vLL are relatively prime because u and vL are relatively prime. 
 
Assume that m and u are not relatively prime. 
 
Let m = fM, u = fU. 

m = u − v′′ 
 

v′′ = f(U − M) 
 
u and vLL have common factor of f. 
 
But this is a contradiction because u and vLL are relatively prime. 
 
So, m and u are relatively prime. 
 
 
Assume that t and u are not relatively prime. 
 
Let t = fT, u = fU. 

t = u + v′′ 
 

v′′ = f(T − U) 
 
u and vLL have common factor of f. 
 
But this is a contradiction because u and vLL are relatively prime. 
 
So, t and u are relatively prime. 
 
 
Assume that m and t are not relatively prime. 
 
Let m = fM, t = fT. 

2u = m + t 
 

2u = f(M + T) 
 
m and u have common factor of f. 
 
But this is a contradiction because m and u are relatively prime. 
 
So, m and t are relatively prime. 
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mS + tS = (u − v′′)3 + (u + v′′)3 
 

mS + tS = 2u(uSTO + n(v′′STO + γ′′)) 
 
Where γ′′ = C′ST;v′′ST;uA + C′ST[v′′ST[uY + ⋯ + C′Yv′′YuST[ + C′Av′′AuST;  
 
 
Assume that u = even, vLL = odd. 
 
uSTO + n(v′′STO + γ′′) is odd. 
 
Assume that u = odd, vLL = even. 
 
uSTO + n(v′′STO + γ′′) is odd. 
 
So, uSTO + n(v′′STO + γ′′) is always odd. 
 
Thus the greatest common factor of 2u and uSTO + n(v′′STO + γ′′) is odd. 
 
 
Assume that the common factor of 2u and uSTO + n(v′′STO + γ′′) is odd number except 1 and n. 
 
Let u = fU, γ′′ = fΓ′′ and uSTO + n(vLLSTO + γ′′) = fN′′. 
 

f STOUSTO + n(vLLSTO + fΓ′′) = fN′′ 
 
Where fΓ′′ = f(CL

ST;v′′ST;f OUA + CL
ST[v′′ST[f ;UY + ⋯ + CL

Yv′′Yf ST]UST[ + CL
Av′′Af STYUST;)  

 
nv′′STO = f(N − f STAUSTO − nΓ′′) 

 
u and v′′ have common factor of f. 
 
But this is a contradiction because u and v′′ are relatively prime. 
 
So, the greatest common factor of 2u and uSTO + n(vLLSTO + γ′′) is either 1 or n. 
 
 
Assume that the greatest common factor of 2u and F^T_ + ^(CLL^T_ + `′′) is 1. 
 
It is possible that 2u = pS and uSTO + n(vLLSTO + γ′′) = β. 
 

mS + tS = βpS 
 
Assume that β = sA

S. 
 

mS + tS = sA
SpS 

 
Where sA and p are relatively prime 
 
Let mS = aA

S, tS = bA
S, sA

SpS = cA
S 

 
aA

S + bA
S = cA

S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β ≠ sA

S. 
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mS + tS = βpS 

 
Where β and p are relatively prime, β < R 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
 
Assume that the greatest common factor of 2u and F^T_ + ^(CLL^T_ + `′′) is n. 
 
Let u = nr. 
 
v′′ and r are relatively prime because v′′ and u are relatively prime. 
 

mS + tS = 2nrbuSTO + n(vLLSTO + γ′′)c 
 

mS + tS = 2nArbnSTArSTO + (vLLSTO + γ′′)c 
 
The greatest common factor of 2nAr and nSTArSTO + (vLLSTO + γ′′) would be 1. 
 
It is possible that 2nAr = p′S and nSTArSTO + (vLLSTO + γ′′) = β′. 
 

mS + tS = β′p′S 
 
Assume that β′ = sA′S. 
 

mS + tS = sA′Sp′S  
 
Where sA′ and p′ are relatively prime 
 
Let mS = aA′S, tS = bA′S, sA′Sp′S = cO′S 
 

aA′S + bA′S = cA′S 
 
But this equation is a contradiction by the method of infinite descent. 
 
Assume that β′ ≠ sA′S. 
 

kS + lS = β′p′S 
 
Where β′ and p′ are relatively prime, β′ < R′ 
 
This equation also leads to a contradiction by the method of infinite descent. 
 
Thus case 3 has no solution by the method of infinite descent. 
 
In conclusion, there are no positive integers in case of n=odd number since all of Case 1, 2 and 3 are 
contradictions. 
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