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Abstract

During the 360 years of Fermat’s last theorem is to be proved, this
proposition was the presence appear full-length novel in "The Lord of
the Rings”, such as the ”One Ring”. And finally in 1994, it was proved
completely by Andrew Wiles. However interesting proof is Fermat has
been is still unknown. This will be assumed in the category of algebra
probably.

introduction

Natural number X,Y and Z solution of 3 or more that this equation holds
X"+ Y™ = Z" does not exist. Fermat is proven for the conditions of n = 4.
It is sufficient if n is examining the conditions of prime numbers greater than
or equal to 3 for this.

Theorem 1 Triangle the hypotenuse of Pythagorean theorem is z, can be ex-
pressed by the following relation by using the | and m.

(12 =m?)* + 2% (Im)* = (I +m?)”

= (12 — m2)2

v o= 22(im)’

22 = (12 + m2)2
(zyz #0)

To simplify the algebra as a real number M, and N.

M,NeR 2=M m>=N

(M —N)>+22MN = (M + N)*



Put XY, ZeN prime number=p > 3

X? = (M-N)

Y? = 2°MN

ZP = (M+N)’
(XY Z #0)

Add the following conditions. X,Y,Z € even number

XP = 2vXP
YP = 2°yP
Zr = owgP

(Xl,Yl, Z1 S N)

MN =2°-2YP ¢ N

Thus M, N is a rational or irrational both.

1 M,N is a condition of both rational

XP=20X" 7P =2077
M — N, M + N € even number, and it will be a divisor of 2"5 at least.

Consequently, Y{ € even number so X7 , Z¥ € even number. (1)
2 M,N is a condition of both irrational

MN = 2772y}
= 27220 - XY)

- () ()

XP=wXP | zp=207P

M= (\/2p—22f + \/210—2)({’) N= <\/2p—2zf . \/zp—2xf> (M > N)

Put (¢, d € odd number h,i € N)
M =2%c3 42543 N =25¢

5 _9%ds 1)



In addition, assuming that there is no difference and sum,

Put (U,V € odd number)
M =23U N=2

m
2

1% (1)

+m

MN =2°"2yP =273 UV €N

M, N because irrational both.therefore, I, m is odd number.

2.1 Conditions of (II)
2.1.1 Conditions of (Y} € odd number)
YP =20 — XV

ZY and X7 are assumed to be coprime.Common divisor RP( € odd number),

if present in the Z} and X7 , is included as a common divisor of R? also Y7 .
YP

(7 €N)

It is possible to remove common divisor, it is sufficient Z} and X7 is examining

the conditions of coprime.

+m

MN=272Y0 =230V (p-2=H2 YW =UV)

Z¥, XY is the relationship of ”odd and even” or "even and odd”.

Therefore,
l=p—-2 m=p—2 (I,m € odd number U,V € odd number)

Lemma 2 If not satisfied with the exception of these conditions, infinite descent
method can be applied.

p—2 p—2 2
XP = (M~ N)? = (QTU - QTV) — 2 2(U — V)?

2XF = (U-V) (U>V)
2/x0 = U-v @

pP— b— 2
ZP = (M + N)? = (QTzU—&— QTzv) =¥ 2(U 4+ V)

270 = (U+V) U >V)

2z = U4V @

XV Z is a square number U £V because it is a natural number.



2 2
X{=Xy)" Z1=(2)" Xy, 25 €N)
simultaneous equation:D)+Q®)
U=2Zy+Xp V=25 — Xir
If U,V is not a coprime, and a common divisor r( € odd number).

U= 254 X5 =rf -6
V=2 X =g -0
(U,V € odd number f,9 € odd number)

simultaneous equation: @)+

22 =r(f +9)
2Xp =r(f—9)

X0, Z% comprises a common divisor r. but X%, Z¥, must also be coprime
X7V, Z7 is coprime. Thus U,V is coprime.

Theorem 3 (YP =UV) U,V is at a coprime, which is a power of a prime
number.
v=0f, v=Vv} YP = (UnVi)®

Substitute Ut V} for 3),@.

Uf] = Z?I + X?I VII} + X?] - Zf[ (2)

2.1.2 Conditions of (Y € even number)
It is equivalent to X? because it is odd number.

I+m

MN:zp—2Xf:27UV (p:m+2 Xf:UV)



Proposition 4 P + yP = 2P
aP(or yP) and 2P is a square number, both when this condition is satisfied.

Put e, f, ceN prime number =p > 3
el + fP = e
Theorem 5

(a+b)?+(a—b)? = 2(a®+0b?)

(M —N)?*+22MN = (M+N)?

Corollary 6
N -0\ [ 2st \?
o - ((s) (s)) +< s >
s+t s+t
st = s+t 2_ s—t 2
N 2 2

Put st=a+b=M—-N

az((stﬁ(&’—ﬁ))2 b:(Qst )2
s+t s+t
2 2
M:(S—Qi—t) N:(S;t) @
Put  22MN = fP

(M —N)*=¢P
(M—l—N)2 =%




24 42\ 2 2 _ 42\ 2
+t §“—1t
P (M _N?—(st)? = [ _
(& ( ) (S) 2 2
2
Iz y_(G0is—1 25t \? _ st(s—1)° = 22 (st)”
= a — = - =
s+t s+t (s +1t)
By referring to the &) and ®),
s+t\° P +et AN
2 ) T 2 2 )
s+t P+ ek s—t ?—et
2 _\/T © 2
O+0
czojte%Jr P —eb . P +e? cP et
s = =
2 2 2 2
) P tef P ek c2p — eP
= 2
s 5 + 5 + 92
N T
P +et P —et P —eb
T — -2
s T 22
_ o JE e
2 — 12 =2\/c2 —ep =2f% s+ 12 = 2cF @

By referring to the 9,02,

~
[N/S]
|

st(s—t)* — 22 (st)?

(s +1)°
st (s? + 1% — 2st) — 22 (st)°

2 412 4 2st

et (207” — 26%) — 22%¢P

2eP + 2%

ya ya
e2 (cp — 62) — 2eP
P
cP + ez
P
ezcP — 3eP

p
cP + ez



o=

2P — ep

(i
<cp_362 cp_es)>2
(c

eP (c?P + 3eP — 4ech)2

(c?r —

P p
- “ (02p + 36”)2 4 4%ePc?P — 9 . 4e2 P (c2p + 3ep)
(@ — o)’

if fP, ¢P is a natural number, e must be a square number.

ep—|—fp:c2p )

Corollary 7 When the following equation is satisfied, P and zP is a square
number.

2P +yP =2 (z, y and z are disjoint.) (P, y*, 2P €N)
And multiplied by zP to both sides.
PP 4 PyP = %P
By applying the @3, since “zPaP” is also a square number,
2
, 2= (Z;f)

(x%)p +yf = (z%)p (z1, y and z are disjoint.)

By referring to the (2),

Uy =25 + X7 Vi + X0 =24
QUm)" = 2Zn)" + 2Xn)’ V) + 2Xn)" = (2Zn)”
(2Zn)’ < ZP = (22,)° (2X7)" < XP = (2X,)"

Thus the lemma has been shown.

"+ oyt £ 2" (zyz#0 n>3)



