Proof of Fermat’s Last Theorem for odd primes

Minho Baek

ABSTRACT. It was already proved right thatx™ 4+ y™ = z", (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 17" century.
Since Fermat showed he proved n=even numbers by leaving proof for n=4, many people have tried to prove the
odd prime. | took the idea from Euler proof and proved in case of n=odd primes by simple method.

1. Introduction

Pierre de Fermat claimed he had proof that no three positive integer x, y and z satisfy the equation x™ + y™ =
z™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 h=even proved by Fermat himself. | got an idea to solve for n=odd primes from Euler's proof. In
this paper, | proved the case of n=odd primes number by simple method.

2. Proof for n=odd primes
xX"+y"=z",(x<y<1z)

Where x,y and z = positive integer, relatively prime.

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, ) = (odd, odd, even)

Case 1. (X, Y, z) = (even, odd, odd)

Lety=(u—v), z=(u+v).

Assume u and v are not relatively prime.
Let u=fU, v=fV.
y = f(U-V)
z=fU+V)
But this contradicts 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.
xX"=u+v)"=u—-v)"

x® = (u” + Cur vt + CuR2v2 + o 4 C,ulvET2 4 CpqulvPT +vh)
—(u" = Cu™ vl + CutvE 4 - — Cpulv™2 4 G ulvtT — v

n(n-1) n(n—-1)---4-3 n(n—-1)---2-1
12’ '1-2-~-(n—3)(n—2)'1-2~~(n—2)(n—1)}

Where €= {Cy,Cyp,+,Cpz, Co} = £,

X% = 2v(vP 1 4+ n(u ! + C'jut3v2Z + - 4 ' _,ulviT3)

n—1) (n—1)---4-3 (n—-1)---2-1
12’ '1-2-~(n—3)(n—2)'1-2-~-(n—2)(n—1)}

Where €' ={C';,C'y,, Cy, Cpg} = 5, &

X% = 2v(v® 1 4+ n(u"! + m))
Where m = C'3u"3v2 + C'gu"Sv* + - 4+ €' _,utv?5 + C'_,u?v"3
Assume u=even, v=odd.
vl + n(u™ !+ m) isodd.
Assume u=odd, v=even.
v~ 4+ n(u" ! 4+ m) is odd.
So, v 1 + n(u™ ! + m) is always odd.

Thus the greatest common factor of 2vand v®™! + n(u"* + m) is odd.

Assume the common factor is odd except 1 and n.

Let v=1{V and v" !+ n(u" !+ m) = fN.
fr-iyn=t 4 p(u™ ! + M) = N

Where fM = f(C'3u3f1V2 + C'gu>f3V4 + ... + €' _,u*f"6VD=5 4 ¢’ _,u?fn-4yn-3)
nu"! = f(N — f*=2y"~1 — nM)

u and v have common factor of f.

But this contradicts because u and v are relatively prime.

So, the greatest common factor of 2vand v®~! + n(u"! + m) is either 1 or n.

Assume the greatest common factor of 2vand v* ! + n(u™! + m) is 1.
Itis possible that 2v = p® and v* !+ n@u"?!+ m) = q"

Where p and q are relatively prime



Assume the greatest common factor of 2vand v*~! + n(u®! + m) isn.
Let v=nr.
u and r are relatively prime because u and v are relatively prime.
X% = 2nr(n™1r"! + n(u™! + m))
X% = 2n%r(n®*2r"1 + (U1 4+ m))
The greatest common factor of 2n?r and n" 2r®! 4+ (u™! + m) mustbe 1.
Itis possible that 2n?r = p'™ and n®2r"1 4+ (u*! + m) = g™

n — n/n,/n
X*"=pq

Let z=y+i.
From y=(u—v), z=(u+v),

z—y=U+v)—(u—-v)=2v

2v=i
Let y=k+i.
kis odd because y is odd and i is even.
Assume y and i are not relatively prime.
Let y=fY, i=fl
z=y+i
z=f(Y+])

But this contradicts because y and z are relatively prime.

So, y and i are relatively prime.

Assume k and y are not relatively prime.

Let k=fK, y=fY.
i=y—-k

i=f(Y-K)
But this contradicts because y and i are relatively prime.
So, k and y are relatively prime.
Let k=" —v), y= U +v).

Where u’' <u



Assume u’ and v are not relatively prime.
Let u'=f U, v=fV

k=fU -V)

y =fU" +V)
But this contradicts 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.

y?'—k"= (' +v)" — (' —v)"
y* = k" = 2v(v?l + n@u™ " + m"))

Where m’ = C';u'™3v2 + C'gu ™ Sv* + - + €' _,u'*v" 5 + ' _,u'?y"3

Assume u’'=even, v=odd.

— -1
v~ +n(u"

+m") isodd.
Assume u’'=odd, v=even.
vl 4™ +m’) is odd.

So, v 1 4+ n(u™ ' +m’) is always odd.

Thus the greatest common factor of 2vand v"! + r1(u’n_1 + m") is odd.

Assume the common factor is odd number except 1 and n.

Let v=1fV and v* 1 +n" " +m") = fN.
fr-iyn=t 4 p(u'™t + M) = fN

Where M’ = f(C'3u' " 2f1V2 4 C'u/ ™ >f3V4 4 oo 4 €/ u'4fP-6YD=5 4 ¢/ u'2fn-tyn-3)
nu™~t = f(N — f*~2y"~1 — nM")

u’ and v have common factor of f.

But this contradicts because u’ and v are relatively prime.

m-1

So, the greatest common factor of 2vand v"! + n(u + m’) iseither 1 orn.

m-1

Assume the greatest common factor of 2vand v*~! + n(u +m’) is 1.
Itis possible that 2v = p® and v* ! + n(u’n_1 +m’) =y.
y" — k" =yp®
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Assume y" = yy'?, k® = yk'" or y" = ap", k" = Bp".
But this contradicts because k and y are relatively prime.
Assume y=s".

yh — kN = snpn

Where s and p are relatively prime

Let y" =c" k" =b",s"p" =a"
a"+b"=c"

But this equation contradicts by the method of infinite descent.

Assume y#s".

y" — k" =yp"
Where y#s"
Let k=t+i.
tis odd because kis odd and i is even.
Assume k and i are not relatively prime.
Let k=fK, i=fl
y=k+i
y=fK+1I)

But this contradicts because k and y are relatively prime.

So, kand i are relatively prime.

Assume t and k are not relatively prime.

Let t=fT, k=fK.
i=k—t

i=fK-T)
But this contradicts because k and i are relatively prime.

So, t and k are relatively prime.

Let t=(U" —v), k=" +v).

Assume u” and v are not relatively prime.



Let v = fU"”,v = fV.
t=fU"-V)
k=fU"+V)
But this contradicts because t and k are relatively prime.
So, u” and v are relatively prime.
Also u” and v are opposite parity because t and k are odd.
kK" —tt =" +v)" = —v)"
k? —t" = 2v(v* 1 + n@"™" " + m"))

Where m"' = C'3u"™3v2 4+ C'gu'™ v + -+ ¢/ _,u"*v" 5 + ¢/ _,u'" 2y 3

Assume u’’=even, v=odd.

vl + n(@u' ™t +m’") isodd.

Assume u’’=odd, v=even.

v~ 4+ n(' ™1 +m'") is odd.

So, vt 4+ n(u'™ 1 + m'") is always odd.

Thus the greatest common factor of 2vand v®™! + n(u”""* + m") isodd.

Assume the common factor is odd number except 1 and n.

Let v=1{V and v 1+ n(u'™ ! +m") = fN.
fr-tyn=1 4 n(u'™1 + M) =N

Where fM" = f(C’3u”n_3f1V2 + C/gu' ™53V 4 o € u/HTOVITS 4 U2 fRTtynT3)
nu'’"1 = f(N — f-2yn-1 — pM"")

u” and v have common factor of f.

But this contradicts because u” and v are relatively prime.

So, the greatest common factor of 2vand v~ ! + n(u’"! + m"’) is either 1 or n.

Assume the greatest common factor of 2vand v*! + n(u’* !+ m") is 1.

Itis possible that 2v = p® and v" ! + n(u’n_1 +m'") =7y
kl’l — tn — Ylpn
Assume k" =y'y'?, t? = y'’k'" or k" = o'p?, t" = B'p™
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But this contradicts because t and k are relatively prime.

Assume y'=s",

kP —th = Slnpn
Where s’ and p are relatively prime
Let k" = c'™,t" = b, s"p" = a™

am™4+b™m=c"

But this equation contradicts by the method of infinite descent.

Assume y'#s™.
KD — ¢ = YIpn
Where y#s"

But this equation also contradicts by the method of infinite descent.

Assume the greatest common factor of 2vand v* ! + n(u”* ! + m") isn.
Let v=nr.
u’’ and r are relatively prime because u'’ and v are relatively prime.
k" —t" = 2nr(v* 1 + n(u"" " + m"))

k" — t" = 2n2r(n""2r*1 + (""" + m"))
The greatest common factor of 2n?r and n™ 2r™ ! 4+ (u”"™" + m"") mustbe 1.
Itis possible that 2n?r = p™ and n™2r" 1 4+ (u"™ '+ m") =§'".

kP — " = §'p'n

Assume y" = §'y''®, k" = §'k'™ or y? = '"'p", k* =p"'p"

But this contradicts because k and t are relatively prime.

Assume §'=S™.

Kk — ¢ = S'np'n
Where S and p are relatively prime
Let yn — C”’n, kn — b!!!n’ S!np!n — allln

nr nr nr
a'"m+p"m = """



But this equation contradicts by the method of infinite descent.

Assume &'#S™.
Kk —th = slpln
Where &'#S™

But this equation also contradicts by the method of infinite descent.

-1 .
1+ m) isn.

Assume the greatest common factor of 2vand v"~! + n(u
Let v=nr.
u' and r are relatively prime because u’ and v are relatively prime.
y* —k" = 2nr(v" 1 + n(u'™"! + m"))
y? —k® = 2n?r(n"2r"1 + ("t + m"))
The greatest common factor of 2n?r and n" 2r®! + (u"™"! 4+ m") mustbe 1.
Itis possible that 2n?r = p™ and n®?r" ' 4+ (W™ '+ m") = 4.
y" — kM = §p'n
Assume y" = 8§y'", k" = 8k'® or y" = o''p'?, k? = B"p™

But this contradicts because k and y are relatively prime.

Assume 6=S".
yn — k" = Snpln

Where S and p are relatively prime

Let y" = ¢''m k™ = b/, Sip'M = g'"™
alln + blln — Clln

But this equation contradicts by the method of infinite descent.

Assume &#S".
yn — k= Sp'n

Where §#S"

Let k=t+i.

tis odd because kis odd and i is even.



Assume k and i are not relatively prime.

Let k=fK, i=fl
y=k+i

y=f(K+1)
But this contradicts because k and y are relatively prime.

So, k and i are relatively prime.

Assume t and k are not relatively prime.

Let t=fT, k=fK.
i=k—t

i=f(K-T)

But this contradicts because k and i are relatively prime.
So, t and k are relatively prime.
Let t=(U" —v), k=" +v).
Assume u” and v are not relatively prime.
Let u”’ = fU",v = fV.

t=fUu" -Vv)

k=f(U"+V)
But this contradicts because t and k are relatively prime.
So, u” and v are relatively prime.
Also u” and v are opposite parity because t and k are odd.

kP —th =" +v)" = (' —-v)"
k" —t" = 2v(v™ 1 + n(u"" " + m"))

Where m"' = C'3u"™3v2 4+ C'gu/™5v* + -+ ' _,u"*v"5 4+ ' _,u'"?v"3

Assume u''=even, v=odd.
vl 4+ n(@' ™! + m") isodd.
Assume u''=odd, v=even.
v~ 4 n@™ 1 + m") isodd.

So, v 1 + n(u™1 + m') isalways odd.



Thus the greatest common factor of 2vand v* ! + n(u"®* + m'’) is odd.

Assume the common factor is odd number except 1 and n.

Let v=1fV and v* 1 +n(u"" 1+ m'") =fN.
fo-tyn=1 4 p(u'™"1 4+ M) = fN

Where fM" = f(C'5u’ " 1V 4+ C/gu/M5E3V4 4 oo 4 €/, u/"4f06YN=5 4 ¢/ y/"2fn-4yn-3)
nu'"1 = f(N — fo-2yn-1 — nM"")

u” and v have common factor of f.

But this contradicts because u” and v are relatively prime.

So, the greatest common factor of 2vand v"! + n(u"®! + m'’) is either 1 or n.

Assume the greatest common factor of 2vand v*! + n(u’* !+ m") is L

/n—1

Itis possible that 2v =p® and v* 1 +n@'™ " +m")=vy"

kD — ¢ = Ylpn
Assume k" =y'y'", t? = y'’k'" or k" = o'p"?, t" = B'p".
But this contradicts because t and k are relatively prime.
Assume y'=s".

kD — ¢ = Slnpn
Where s’ and p are relatively prime
Let k" = ¢'",t* = b'",s'Mp" = a™

a™+bMm=c"m

But this equation contradicts by the method of infinite descent.

Assume y'#s'™,
kM —th = Ylpn
Where y#s"

But this equation also contradicts by the method of infinite descent.

Assume the greatest common factor of 2vand v* ! + n(u”* ! + m") isn.
Let v=nr.

u”’ and r are relatively prime because u’’ and v are relatively prime.
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k™ —t" = 2nr(v* ! + n(u"" " + m"))
k® —t = 2n2r(n®2r""1 4+ (u""! + m"))

nn—1

The greatest common factor of 2n?r and n"2r®! + (u + m') mustbe 1.

Itis possible that 2n?r = p™ and n™2r* ! 4 (u""!

+m')=4¢"
kP —th = Slpln
Assume y" = 8'y""?, k" = §'k'™ or y? =o'""p'?, k? =B'"'p™

But this contradicts because k and t are relatively prime.

Assume &'=S'",

KD — ¢t = Slnpln
Where S and p are relatively prime
Let yn — Cllln kn — bllln Slnpln — allln

allln + bllln — Cllln

But this equation contradicts by the method of infinite descent.

Assume &'#S™.
KM —t" = 61pln
Where &§'#S™

But this equation also contradicts by the method of infinite descent.

Case 2. (X, Y, z) = (odd, even, odd)

Case 2 has no solution because it can be proved in the same way as Case 1.

Case 3. (X, Y, z) = (odd, odd, even)

Let x=(u—v), y=(u+v).

Assume u and v are not relatively prime.

Let u=fU, v=fV.
x=f{U-V)
y=fU+V)

But this contradicts because x and y are relatively prime.

So, u and v are relatively prime.
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Also u and v are opposite parity because x and y are odd.
2" =u-v)"+u+v)"

z" = (U* — Cu vl + Cou2v2 + o = G v T2 4+ G qulvPT — v
+@™ + Cu vl + CutvE 4 - 4 Cppulv™2 4 G ulvT + D)

n(n-1) n(n—-1)---4-3 n(n—-1)---2-1
12’ '1-2-~-(n—3)(n—2)'1-2~~(n—2)(n—1)}

Where €= {Cy,Cyp,+,Cpz, Co} = £,

z" = 2u(u™t 4+ n(v" 1 + C'_gvPT3u? + - 4+ C',v2un3))

n—1) (n—1)---4-3 (n—-1)---2-1
12’ '1-2-~~(n—3)(n—2)'1-2-~-(n—2)(n—1)}

Where €' ={C';,C'y,, Cy, Cpg} = 5, &

z" = 2u(u™! + n(v"! + m))
Where m = C',_3v*3u? + C',_sv*Sut + - + C'y,vtu™5 + C',v2u3
Assume u=even, v=odd.
u™ ! + n(v®?!+ m) isodd.
Assume u=odd, v=even.
u" 1+ n(v™?! +m) isodd.
So, u" ! + n(v® ! + m) isalways odd.

Thus the greatest common factor of 2uand u"™! + n(v®*! + m) is odd.

Assume the common factor is odd except 1 and n.

Let u=fU and u"?!+ n(v®?! + m) = fN.
o1yt 4+ n(utt + M) = fN

Where fM = f(C',_3v"3f1U2 + C',_gv"5f3U* + - 4+ C',v*070U"5 4 C',v2f0-4Yn-3)
nu"! = f(N — f"=2U»~! — nM)

u and v have common factor of f.

But this contradicts because u and v are relatively prime.

So, the greatest common factor of 2uand u"~! + n(v®*! + m) is either 1 or n.

Assume the greatest common factor of 2uand u™ !+ n(v* !+ m) is 1.
Itis possible that 2u = p" and u® !+ n(v® !+ m) = g

Where p and q are relatively prime

n

pq
Assume the greatest common factor of 2uand u®! + n(v®1+ m) isn.

Zn = n
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Letu=nr.
u and r are relatively prime because u and v are relatively prime.
z" = 2nr(u"! + n(v™®?! + m))
z" = 2n?r(n"2r®"1 + (v 1 + m))
The greatest common factor of 2n?r and n™ 2r®"! 4+ (v*1 + m) mustbe 1.

It is possible that 2n?r = p™™ and n® 2r*! + (v* ! + m) = q'™

2" = p'ng'™
Let k=u—Vv, t=u+v
Where v'=nv
Assume uand v' are not relatively prime.
Let u=fU, v'=f V'=fnV.
x = f(U—-V'/n)
y =f(U+V'/n)

But this contradicts because x and y are relatively prime.

So,uand v’ are relatively prime.

Assume k and t are not relatively prime.
Let u=fU, v=fV.
k=fU-V")
t=fU+V)
But this contradicts because uand v’ are relatively prime.

So, k and t are relatively prime.

Alsouand v' are opposite parity because x and y are odd.
kK" +t"=(u—-v)"+ (u+v)"
k" +t" = 2u(u" ! + n(v"" +m"))
Where m' = C'_3v'"3u? + C',_gv'"Put + -+ 4+ C',v"*u"5 + C',v"2u"3
Assume u=even, v'=odd.

u™ + n(v™ 1 +m’) isodd.
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Assume u=odd, v'=even.
u? !+ n(v" 1+ m’) isodd.
So, u" ! +n(v'™ ! +m’) is always odd.

Thus the greatest common factor of 2uand u®™! + n(v'""! + m") is odd.

Assume the common factor is odd number except 1 and n.

Let u=fU, u" !+ n@"t+m") =1N.
fr-1yn-1 4 n(v™ ! + M) = N

Where M’ = f(C',_sv'" 3f1U2 + C',_gv'" 73U + - + C',v/*O-6UD~5 4 ¢/, v/ 2fn-4yn-3)
nv'"1 = f(N — f*=2yn~t —nM")

uand v’ have common factor of f.

But this contradicts because uand v’ are relatively prime.

/n—1

So, the greatest common factor of 2uand u®~! 4+ n(v + m") is either 1 orn.

Assume the greatest common factor of 2uand u™ !+ n(v'™1+m’) is 1.
Itis possible that 2u =p" and u* 1+ nE@™ 1 +m’) =y.

k™ +t" = yp"
Assume K" = yk'?, t" = yt'" or k" = ap", t? = Bp™.

But this contradicts because k and t are relatively prime.

Assume y=s".
X" + k" = s"pn
Where s and p are relatively prime
Let x" = a", k™ =b",s"p" =c"
a"+b"=c"

But this equation contradicts by the method of infinite descent.

Assume y#s".
k™ + t" = yp"

Where y#s"
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Let w=u—v"', o=u+v"
Where v''=n v’
Assume uand v’ are not relatively prime.
Let u=fU, v''=f V'=fn V.
k = f(U—V"/n)
t=f(U+ V"/n)
But this contradicts because k and t are relatively prime.

!

So,uand v'' are relatively prime.

Assume w and o are not relatively prime.
Let u=fU, v=fV.
w = f(U -V
o=fU+V)
But this contradicts because uand v'' are relatively prime.

So, w and o are relatively prime.

Alsouand v'" are opposite parity because k and t are odd.
wh4o"=@u—-v)"+ @u+vH"
w” + 0" = 2u(u™! + n(v"" ! + m"))

Where m"" = C',_3v'""3u? + C'_sv'""Put + .- + C',v/"*u"% 4 C',v""2un3

Assume u=even, v''=odd.

u™t +n(v''™ 1 + m") isodd.

Assume u=odd, v'’=even.

u™t +n(v''™ 1 + m") isodd.

So, u"t + n(v'™"t + m") is always odd.

Thus the greatest common factor of 2uand u"?! 4+ n(v''"* + m") isodd.

Assume the common factor is odd number except 1 and n.

Let u=fU and u™?! + n(¥'"™ 1 +m') = fN.
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fr-1yn=t 4 n(v"" 7 + M) = N

Where fM" = f(C',_sv"" >f1U% + C' v/ " >f3U% 4 - + C',v"*f2-6Un=5 4 ¢/, v/ 2 fr-4yn-3)
nv'm1 = f(N — fr-2yn-1 — nM")

uand v’ have common factor of f.

I

But this contradicts because uand v'' are relatively prime.

So, the greatest common factor of 2uand u®™! + n(v''"®1 + m'’) is either 1 or n.

Assume the greatest common factor of 2uand u™ !+ n(v'"1+m") is 1.

nn—1

It is possible that 2u = p" and u® !+ n(v +m') =7y
w™ +o” = y'p"

Assume w" =y'w'™, o" =y'0™ or w” = op", o" = p'p".

But this contradicts because k and t are relatively prime.

Assume y'=s".

Where s’ and p are relatively prime
Let wh =a'" o" =b'?,sMph = "
am™+bMm=cm

But this equation contradicts by the method of infinite descent.

Assume y'#s™.
wh 4+ o =y'p?

Where y'#s™
Assume the greatest common factor of 2uand u®! + n(v'* ! + m") isn.

Letu=nr.
u and r are relatively prime because uand v'' are relatively prime.
w? + 0" = 2nr(u™! + n(v""! + m"))
w" + 0" = 2n?r(n" 2" 1 + (v + m’"))

nn-1

The greatest common factor of 2n?r and n"2r®~! + (v + m') mustbe 1.
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It is possible that 2n?r = p™ and n"~2r"1 + (v" ' +1) = §'.
Wn + on — 8’p’n
Assume w! = Srwrn' on = 8101n or wh = (X’”p’n, nt = B”,p,n'

But this contradicts because w and o are relatively prime.

Assume &'=S",

Wn + On — S’npn
Where S’ and p are relatively prime
Let wi =a'''m, 0" =b'''?, §'Mp" = /"""

a4 p""'m=c"n

But this equation contradicts by the method of infinite descent.

Assume &'#S'™M.
wh + 0" = §'p'™"
Where &'#S™

But this equation contradicts by the method of infinite descent.

Assume the greatest common factor of 2uand u® !+ n(v'" !+ m’) isn.
Letu=nr.
u and r are relatively prime because uand v’ are relatively prime.
k" +t" = 2nr(u™ ! + n(v'" " + m"))

k" +t" = 2n?r(n"2r"1 + (v'" ' + m"))
The greatest common factor of 2n?r and n™ 2r®* 4+ (v'"~* + m’) mustbe 1.
Itis possible that 2n?r = p™ and n®2r*1 4 (v +1) = 6.

k" +t" = 8p™

Assume k" = 8k''", t" = &t""" or k" = a''p?, t" = B"p™.

But this contradicts because w and o are relatively prime.

Assume &'=s'".

k" 4+ t" = s'"p"
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Where s’ and p are relatively prime
Let Wn — a!”n’ On — b!!!n’ S!npn — Cllln
allln +bllln — Cllln

But this equation contradicts by the method of infinite descent.

Assume 8#s'".

kP + t0 = 8p'n
Where §#s™
Let w=u—vVv"', o=u+v"
Where v''=n v’
Assume uand v'' are not relatively prime.
Letu=fU, v''=f V'=fn V'.
k = f(U—V"/n)
t = f(U + V"/n)

But this contradicts because k and t are relatively prime.

So,uand v'' are relatively prime.

Assume w and o are not relatively prime.
Let u=fU, v=fV.
w = f(U—-V")
o=fU+V)
But this contradicts because uand v'' are relatively prime.

So, w and o are relatively prime.

Alsouand v'' are opposite parity because k and t are odd.
wl4+ o= u—-vO)"+ @u+vH"
w” + 0" = 2u(u™! + n(v"""! + m"))

Where m"' = C',_3v'""3u? + C'_sv'""Put + .- + C',v/"*u"5 4 C',v""2un 3

Assume u=even, v''=odd.
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u™ + n(v''" 1t + m") isodd.

Assume u=odd, v''=even.

u™ + n(v''™ 1+ m") is odd.

So, u" ! +n(v'™1 + m") is always odd.

Thus the greatest common factor of 2uand u®™! + n(v''"®! + m'") is odd.

Assume the common factor is odd number except 1 and n.

Let u=fU and u"?* +n(@" ™! +m") =fN.
fn-1gn-1 4 n(v”n_l + ﬂ\/[”) = fN

Where fM" = f(C',_sv"" 3f1U% + C' v/ " °f3U% + -« + C',v"*0=6U"=5 4 ¢/, v/ fr-4yn-3)
nv'/"=1 = f(N — fr-2yn-1 — nM")

uand v" have common factor of f.

But this contradicts because uand v'' are relatively prime.

So, the greatest common factor of 2uand u"* + n(v'"™"! + m"’) is either 1 or n.

Assume the greatest common factor of 2uand u™! + n(v''* ! +m") is L
Itis possible that 2u = p® and u™*+nE@"™ ' 4+m") =v.

wh 4+ o =y'p?
Assume w" =y'w'™, o" =y'0'™ or w" = o'p", o = B'p".

But this contradicts because k and t are relatively prime.

Assume y'=s"".

w n

+ o =s""p
Where s’ and p are relatively prime
Let wh =a'" o = b'?, sMp? = ¢

a"+bM=cm

But this equation contradicts by the method of infinite descent.

Assume y'#s™,

w? 4+ o" =y'p"
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Where y'#s™
Assume the greatest common factor of 2uand u™! +n(v''* 1+ m") isn.

Let u=nr.
u and r are relatively prime because uand v'' are relatively prime.

— -1
w" + o" = 2nr(u™! + n(v'""

+m’))
wh 4o = anr(nn—zrn—l + (Vrrn—l + mu))
The greatest common factor of 2n?r and n"~2r™! + (v'"" + m’) mustbe 1.
Itis possible that 2n?r = p™ and n™2r* ! 4+ (v" ' +1) = §".
wh + 0" = §'p'"
Assume er — SIWII]’ 01’1 — 8’0’1’1 or Wn — alllpln’ nn — Blllpln.

But this contradicts because w and o are relatively prime.

Assume §'=S",

wh + o = Slnpn
Where S’ and p are relatively prime
Let wi =2a'""'", 0" =b'''?,§'Mp" = ¢'''"

a4 p'"'m="n

But this equation contradicts by the method of infinite descent.

Assume &'#S'M.
wh 4+ o = §'p™
Where &'#S™

But this equation contradicts by the method of infinite descent.

Therefore, there are no positive integers in case of n=odd prime number since all of Case 1, 2 and 3 are
contradiction.
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