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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 XY 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 — m2)2 + 22 (Im)* = (I* + m2)2

? = (12 — m2)2

v = 2°(Im)°

22 = (l2 + 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=2wXP | zp=or 7P

p+1

M — N, M + N € evennumber, and it will be a divisor of 272 at least.

Consequently, Y € even number so XV | ZV € even number.
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(c,d € odd number I,m e N)
c

M =25ct +2%d3 N =23c3 —2%d3 (1)



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

Put(U,V € odd number)

M =2:U N=2%V (1)
MN =20-2yF = 2" UV e N

M, N because irrational both,therefore(l,m € odd number).

2.1 Conditions of (II)
2.1.1 Conditions of (Y} € odd number)
wez-x:

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

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 Y{.
YP

(77 €N)

It is possible to remove common divisor, it is sufficient Z7 and X7 is examining

the conditions of coprime.

l+m

MN:QP—lengTUV <p:l+Tm+2 Ylp:UV)
l+m

Proposition 2 [ >m = >m (I,m € odd number U,V € odd number)

odd number = 2PTm+2Xf

X? = (M-N)
M? + N? —2MN

— QU2 4omy2_9. 25" yy
1 —m
2

= 2 (2R vE -2 2 )
= 2™ (odd number)

Xr = om (2%”2)({’)

odd number # 2FTW+2XIP (2)
Lemma 3 [ =p—2 m=p—2 (I,m € odd number U,V € odd number)

Other things being does not hold all applies the infinite descent.




P

_ _ 2
Xﬁ:@4-Nﬁ:(r¥U—f¥v):2%%U—Vf

2XP = (U-V) (U >V)
2/x7 = U-v @

2 p=2 p—2 2 —2 2
zp:m4+N):(2zU+2sz —2P2 (U 4 V)

270 = (U+V) U>V)
2327 = U+V SN O)
X7V, Z7 is a square number U &+ V because it is a natural number.
X =(Xp)T A= (2" (Xp,Zf eN)
simultaneous equation:D+Q)
U=27%+ X% V=2, - X}
If U,V is not a coprime, and a common divisor r( € odd number).

U=Zi+X;=rf N©)
V=2 X =g @
(U,V € odd number f,g € odd number)

simultaneous equation:@)+@

228, =r(f+9)

2X7=r(f-9)
XP. Z¥ comprises a common divisor r. but X7, ZF, must also be coprime X7V, Z¥
is coprime. Thus U,V is coprime.
Theorem 4 (YP =UV) U,V is at a coprime, which is a power of a prime
number.

U=Up , V=Vj VY = UnuVn)”

Substitute Ut;, V}; for @,®.

U =25+ XIp Vi + X7 =2y (3)



2.1.2 Conditions of (Y} € even number)

(YP =22MN) MN because it has a divisor in 22772 at least,

l+m L m

TZQp—2 M=2:U , N=22V (UV € odd number)
Proposition 5 p > m (Il+m>2(2p—2) I>m I,m € odd number)

odd number = 2P~ XV

XP

XP

= (M-N)?

= M?+ N?-2MN

— U2 4omy2_9.97 Uy
l—m

_ o (2l*mU2+V2—2~2 > Uv)

= 2™ (odd number)

= 2PXP =2m (2p7mXP)

odd number # 2P~ XP

Proposi

(4)

tion 6 p=m (l+m>2(2p-—2) I>m I,m € odd number)

V#N

I+

p > 2(2p-2)
I > 2(2p-2)-p

(I,p € odd number q € even number)

l
l

XP

= 2(2p—2)—-p+q
= 4(p—-1)—p+gq

= (M—N)?

M? 4+ N? —2MN

22 4 2my2 2. 2" UV

= ip=D-rtapy2 4 9py2 _ 9. 92(-+i ),

= 27 (2Dt 4 2 g 20 DY)

— 9 ((22(p1)p+g U>2 LV2_o. 22(p1)p+ng>
— 9p <2p72+%U _ V)2

— orx?

= (rtiu- v)2



Similarly,

Zr = o (2p‘2+%U+V)2
— orzp
q 2
zr = (2”‘2+5U+V)

. — q P
XP.Z? is a square number 2P =272 + V because it is a natural number.

2 2
XP = (X)), 2y =(Z})" (X7, 2} €N)

Zy = iy 4V
Xt = iy vV
simultaneous equation: &)+ (6)

XP + Z8 = 2071ty

..@
...@

Corollary 7 (a+ b)2 +(a— b)? =2 (a? + b?) :The sum of the squares of two

(a,beR a>1b)

And multiplied by 2P~2 to both sides.

2772 (a+b)> + 2072 (a — b)* = 2771 (a® + b?)

Zy = 202 (a + b)2 (Zy > XT)
Xt = 272(a—0)?
op—l+4p — op—1 (a2 + b2)
Zh = 272 (a® +b° + 2ab)
Xt = 2P7%(a® + b — 2ab)
25U = a®+b?
2y = 272 (28U + 2ab) = 27U 4+ 2 b
Xy = 202 (2%U - 2ab> = op=2+4 — orlgp
In comparison with &),®).
2 gy = V
ab = 4




_ _V
@= 213
_ _V
b= g

Squaring both sides.

(21"—/1(1)2 + a? = Z%U
() + 02 = 28U
Corollary 8  (s+1)° + (s —t)* =2 (s* + %) :The sum of the squares of two

(s,teR s>1)
vV N,
<2p_1b> + b =22U
Put b=s¥t ig=stt 28U=2(s2+1?)
\%

—_— = +t t
op—1 (S ¥ t) $ (5 7é )
\%4
1 = s2—t> (@ Was added to 2t?to both sides.
o1 T 262 = %44 And multiplied by 2 to both sides.
Vv 2 q
T +(2t)° = 22U
Put a=2%s b=23t or(a =23t b=2%5s)
s+t = 2Is = ©®
s—t = 23¢ @

simultaneous equation:(9+d@0

2s = 235423t
s = 2725427 3¢
% = 225-— 23t
t = 2725 273¢



s = 27754273t
s—272s = 273¢
(1-27%)s = 27k
1 1\ 1
s = 27 (1-27)
By referring to the ().
1%
Vo g2y
201

1 1 -1 2

- (2—zt(1—2—z) ) 2
| —2

— o712 (1f2*5) _

-1

= 2_1t2<1+2_1—25) —¢?
3 —1

- t2(2+1—25) 2

s\ —1
= t2 ((3 — 2§> — 1) And multiplied by 2Pto both sides.

W = opg? ((3— 2%)71 — 1)

1
2V = 2 ——— 1
()

By referring to the ®.

v q
oz (2t)> = 23U And multiplied by 2°~2to both sides.
V42rm2 932 = opmiiy
42 = 7HIU _VeN (g€ evennumber)
{azw‘flb a=23s b=23t
__V
b=51g
In this condition, the relationship of the following equation is maintained.
14 2, 32 4
ab = W a” + b =22 U
Therefore,
2V = 27¢2 <1—1) 2V #£N
3-2V2



Proposition 9 p <m

(I+m>2(2p—2) I>m I>m

XV, Z7 € even number.

XP

Similarly,
7P

p<m

Y? € even number so XV

(2l*mU2 +V242.25my

— (M- N

= M?+N?-2MN

= Uty omy? _2.0% vy

— g (21*’”U2 n V2 _9. ZTUV>

= (M+N)?
— 2m <2l—mU2+V2+2_

V)eN

, ZV € even number.

2.2 Conditions of (I)

M =22c2 +2%d2

N =22¢2 —2%d2 (c,d € odd number

I,m e N)

I,m € odd number)

XP = oPXP = ( 2% d %) = 9%9mq
2
ZP = %70 = (M +N) :( 2hct) = 2%9lc
Corollary 10 (a +b)° + (a —b)* =2 (a? + b?):The sum of the squares of two

(a,beR a>1b)

a+b)?

(a+b)
(a—b)?
= 2 (a2 + b2)



X? = (M—N)?=(a+b)’

M—-N = a+b
m .1 2 2
(2-22d2> = (a+b)
229md = a® +b%+ 2ab And multiplied by 2 to both sides.
273 = 2(a®+0*) +2%b (P =2(a®+ %))
2mt3d = 2P 4+ 2%ab
2mt3q —2%2ah = 2P @

N~

MN = 20-2Y] = (25ch +2%ab) (28ch —2%d}) = 2lc—2md

YP = 2ry?
VP =22(2c—2md) = (a—0b)
22 (2lc—2md) = a®+b*—2ab And multiplied by 2 to both sides.
28 (2c—2md) = 2(a®+0*) —2%ab (P =2(a®+ 1))
o3 —omH3q = P —2%4b
o3 —omH3d 4 92qh = 2P @2
simultaneous equation:@@—@
2H3c — oMt 1 23ah = 0
2lc —2mtld+ab = 0
ab = 2mHlg— 2l

Remark 11 Meanwhile, in an inverse relationship,

X? = (a—b)
2m3d 4+ 22qh = 2P SN(E]
Y? = (a+b)’
o3 —omH3q _92qh = 2P @
simultaneous equation:(3—@J
—2!3c pomHtg 4 23ah = 0
—2le+ 2 d+ab = 0
ab = 2lc—2mtlq
put 2mtlgd—2le = e
ab = e

—
S Q
(1]
elo oo

10



Squaring both sides.

O ra)=%
(5)°+02) =5
Corollary 12 (s+1t)>+ (s —t)> =2 (8% + %) :The sum of the squares of two

(s,teR s>1)

e\? 2P
i 2=
(b) + 2
b=sFt F=sxt Z—:2(52+t2)
% = s+t
- + ¢ (s #1)
= s s
SFt
e = s2—t> @ Was added to 2t>to both sides.
e+2t2 = $24+¢2 And multiplied by 2 to both sides.
P
% + (2% = % ©
a=3 a=2zs b=22t
_e
Put a=27s b=23¢ (or a =22t b=22s)
s+t = 22s @
s—t 3 (L]

simultaneous equation:()+@3

25 = 25423t
s = 27%84-27%1‘,
o2 = 23523t
t = 2735-273¢

11



s = 2_%3—&—2_%15
s—272g5 = 273¢
(1-27%)s = 27k
L N
s = 27 (1-27)
By referring to the @.
e = s2—t2

-1
= ¢? <(3 - 2%) - 1> And multiplied by 22 to both sides.
3\ 1 -t
((3—22) —1> 2e = 9242 @
By referring to the @8.
P
2¢ 4 (2t)* = % Substituted.
3\ 1 -t zP
2e + ((3 — 25) - 1) 2%e = 5 And multiplied by 3 to both sides.
2
e+ (3_2\/5—2)6 = 207270 (2P =2P77) SR

Q0 oo

{1

In this condition, the relationship of the following equation is maintained.

P
ab=c¢e >+ ="
2
e=2mtlqg —2lc
XP = 2°XP=2%2"4d
/4 2pzf — 2221C
2072yP = 2lc—2"4d

12



Proposition 13 [ >p—-1, m>p—1 (¢,d € odd number I, m € N)

XV, Z7 € even number

2+1 > p+1

24m 2> p+1

Y € even number so XV , ZV € even number. (7)
Proposition 14 l=p—-2 , m>p—2 (¢,d € odd number [,m € N)

e = 2772 (oddnumber)

e = 9omtlg_ ol
= omtlg_9r=2.
2P (2mF3 7P — ¢)

m+3>p+1 2m+3-pd € even number
e = 272 (odd number)
e = 2%y (put we odd number)

By referring to the ¢0.

2
e+ | ————-2)e = 2p727P e=2P"2y
<3 — 2\5 ) 1 ( )
2
2P~ 2y + < — 2) 2y = opIgP
3-2V2 !
2
w+ | ——-2|w = ZP
(3 - 2V2 ) !
P 2
Therefore, e = 2P~2 (oddnumber) is not hold. (8)
XP = 2PX7 =2%2"d
zr = 2v7P =222l
2p—2Y1P — 2lC —omd
I>p—1 m=p—2

Condition p < ! < 2p — 2 is not hold. (Z¥ € even number)

13



Proposition 15 [ > 2p—2 m = p—2 (¢c,d € odd number [,m € N)

e = 2P~ (oddnumber)

I = 2p—2+4k (k=0 orN)

e = 2mtlg—2le
27 1d — 2% e

= orl (g orithe)

h = d—2r-'he
e = 27'p (h € odd number)
By referring to the ¢0.
2
+(557-2) = 27 =2
2
2P~ h 4 < - 2) 20t = o277
3—2v2 !
2
2h+ | ——+=—-2)20h = Z¥
(3 -2V2 ) '
p 2
oh , ZP €N (m—2>2h7€N

Therefore, e = 2P~ (oddnumber) is not hold.

3 As a result of the above.

Y € even number so Xi , ZV € even number;(1),(6),(7)
The contradictory to assumption;(2),(4),(5),(8),(9)

By referring to the (3),

Uf[ = Zf] + X?I VII} + X?] = Zﬁr
(QUH)p = (2Z][)p + (QXH)p (2V1[)p + (QXH)p = (2ZH)p
(2Zn)" < 2P = (2Z;)" (2X1)" < XP = (2X)P

Thus the lemma has been shown.

"t + oyt £ 2" (xyz#0 n>3)
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