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Abstract

Ago 379 years, Pierre de Fermat wrote the following idea to Diophan-
tus’s ” Arithmetica”.

Cubum autem in duos cubos, aut quadratoquadratum in duos quadra-
toquadratos, et generaliter nullam in infinitum ultra quadratum potes-
tatem in duos eiusdem nominis fas est dividere cuius rei demonstrationem
mirabilem sane detexi. Hanc marginis exiguitas non caperet.

Later, this proposition has continued to be a presence, such as the One
Ring that appeared in J-R-R-Tolkien’s ”"Lord of the Rings”. Finally in
1994, it has been proven by Andrew Wiles. However, interesting Fermat’s
proof is still unknown. Perhaps this is assumed to algebra category.

Contents

1 introduction
1.1 Fermat’s Last Theorem & & . . . . . . . . ... ... ... ....
1.2 ZIEDFBEL .
13 p>3DEE .
14 p=3DEE . .

QU N DN =

1 introduction

BRI 727 2V —OmEN BB FOMRDZFEEL " €l LD 5N
TR, T7 2 — AR BIZHHL TW2DEA 50271 L\W0WH SR L T <
5, UnUBIORGZST X, GEHAGERGE L 50 > 72 H X F O fetk R~
LTWBEEZ%, ZOHHERAZ ECHELOIL LSO FERNTFIEITIED A
hw 7z —DAFERYEEDIT, FFHDODOTEEE LT a—1) AT 1y
IEDEMNT Tu—FRERE R >TWD,



1.1 Fermat’s Last Theorem & &

Proposition 1 (Fermat’s Last Theorem) HAH n OFIZDWT, YL FDE
ANz~ RLD 2y, 2 D BREBIRISEFIEL W,

2" +y"=z" (zyz#0, n>3)
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Corollary 2 7 VY —D@EMATH 575 51F, 3LAEDOFEHM p IZBEWTET
DEFEANZ w79,

z4+y—2=0 (mod p)
Proof 3  fREM 1 THRVWEAIL pN(p IZFHE) L RbEBHDT

(z+y—2F = aP+y" = +pN
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(x+y—2)" = pN
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z+y—2z = 0 (mod p)
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Proposition 5 7 2 )V ~¥—O@@EBMAL S, 3DFEICODVWTHWIRER 2y, 2
DWTIRE3 TEHOEIND, £72 (v+y), (2 —2), (z —y) DVWTNAIL 32 2K
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Proof 6
(ac—i—y—z)?’ = 23 +9° — 23 4+ 32%y + 32y — 3222 + 3222 — 3y?z + 3y2? — 6ayz
By -2 =0&0
= 3 (xzy +ay? — a2z 4 a2 —yPr + oy — Qxyz)
= 3(zy(x+y) +a?+yz* — 2’2 —y’2 — 2wyz)
= 3@ty +2@+y) - 2@ +y))
= 3(z+y) (zy+27— 2 (z+y))
3z +y)(z—z)(z—y)
z+y—2 = 0 (mod3) THEHH
r+y = z (mod 3)
z—x = y (mod3)
z—y = z (mod 3)
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(mod 3%)

0
0 (mod 3%)

z—x = rl (1)
z—y = TMm (2)
1)+
2z—x—y = r(l+m)
z—(z+y) = r(l+m)—=z
(@+y—2)° = (z-r(l+m)’

(x+y—2)° = 0 (modr?)
(z—r(l+m))®> = 0 (modr?)
z = 0 (modr)
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1.3 p>3D&E
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1.4 p=3D&E

(e+y—2)°=

25 4+ 5xty — 5atz 4+ 1023y? — 2023yz + 102222 + 1022y — 3022y° 2
+3022y22 — 102223 + bay® — 20232 + 302y2 22 — 20xy2® + bzt + ¢°
—5ytz +10y%2% — 109223 + 5yt — 25

P - =04&0

(z+y—2)° =

Szty — btz + 1023y? — 20x3yz 4+ 102322 + 1022y> — 302%y%2
+302%y2? — 102223 + bay® — 20232 + 302222 — 20wy + Szt
— 5ytz 4+ 10y°22 — 10y°23 + Hyz?

=5 (:U4y — 2tz 4 20397 — daPyz + 20327 4 2223 — 622972
+6a2yz? — 22223 + 2yt — 4wz + 6ay?2? — day2® + 2t
—yte +2y°2% — 29727 + y2t)

=5 (m4y —atz 4+ 22322 + 22%y° — dayPz 4 62y?2? — day® + 22t
+2239% — dadyz + 62%y2% + xyt — ytz 4+ 24527 — 2220 + g2t

—22%2% — 6x2y2z)

=5 (:U4y — 2tz 420327 + 2%y® — xyBr 4 22y22? — 22y2d 4 a2t
+x3y? — 2Pyz + 202y + ayt — vtz + 20327 — 20223 4yt
+a22y3 — 3wz + dwy?2? — 2xy2® + 23y — 323y + da?y2?

—22%2% — 6x2y2z)

=5 (1’ (z3y — 232+ 2022 Fay® — P24 29227 — 22 + 24)
+y (x3y — 232 422227 vy — P2 4 29727 — 22 + 24)
+22y3 + 23y% — 3a3yz + day?2? — 3wtz + 4oty — 20y

—22%2% — 6x2y2z)

=5 ((:c +vy) (x?’y — 232+ 2022 Fay® — P24 20227 — 292 + 24)
+22y?(x + y) — 323yz — 62272 + daPy2® — 3wtz 4 day®2? — 22y
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=5((z+y) (w3y — 232422227 + oy — P2 4 29727 — 22t + 24)
+a2y? (x4 y) — 32%yz(z +y) — 302?24 42?y2® — 32932 + day®2?
—2z2°(z + y))

=5 ((;U +vy) (x?’y — 232+ 2022 +ay — P24 20227 — 22 + 24)
+ay? (x4 y) — 3x%yz(z +y) — 3wyPz(x + y) + 4ay2? + day?2?
—2z2°(z + y))

=5((z+y) (x3y — 232422227 + oy — P2 4 29727 — 22t + 24)
+a22y? (x4 y) — 32%yz(z +y) — 3zy’z(x +y) + 4oy (x + y)
—222°(z + y))

=5(x+y) (:1:3y — 23242072+ ayd — P2 4 29227 — 22 + 2
+22y? — 322yz — 3ay’z + dwy2? — 23:2'3)

=5(x+y) (—:cg(z —y) + 22222 42y — P+ 2722 — 2+ 23 (2 —y)
+22y? — 322yz — 3zy’z + dwyz® — 2902’3)

=5(+y) ((2° —2%) (z —y) + 2222 + ay® — P2 + 22 + y?2° —y°
+22y? — 2%yz — 22%yz — 3ay’z + dwy2? — 2902’3)

=5(+y) ((°—2°) z—y) + oy’ — v’z + 2% +y°2* —y2?
+a?y? — 2yz + 20%2(2 — y) — 3wyz(y — 2) + vy — 2.%‘2:3)

=5(z+vy) ((2’3 —2® 4 22%2 + 3wyz) (z —y) + zy® —y?2(y — 2)
—|—y222 - yz3 + x2y2 — xzyz + xy22 - 29623)

=5(z+y) ((z3 — 23 4+ 2222 + 3zyz + y2z) (z —y) + xy?
—|—yz2(y —2z)+ x2y(y —2z)+ ryz? — 2xz3)

=5(z+y) ((z3 — 2%+ 2222 + 3ayz 4+ yPz — y2? — xzy) (z—9)
+ay® + xyz? — 2x23)

=5(z+y) ((z3 — 2% 4+ 2222 + 3ayz 4+ yPz — y2? — x2y) (z—9)

+:vy3 + xyz2 —zz’ — zzj)



=5(z+y) ((23 — 23 4+ 2222 + 3ayz + yPz —y2? — x2y) (z—9)
+zy® + 22%(y — 2) — 22°)

=5(x+y) ((z3 — 23 42222 + 3ayz + yPz —y2? — x2y) (z—9)
+zy® — 22° + 222 (y — 2))

=5(x+y) ((23 — 3 4 22%2 + 3wyz + Pz — y2® — m2y) (z—vy)
+a(y® — 2%) + 22%(y — 2))

=5(x+y) ((23 — 3 42222 + 3xyz + vz — y2? — 2Py — ng) (z—vy)
—z(z = y)(y* +yz +2%))

=5(@+y) (2 —y) ((z - 2)(@® + 22+ 2%)

+22%2 4 3ayz + yPz — y2? — 2Py — 22 — x(y® +yz + 2°))

=5(@+y) (2 —y) ((z - 2)(@® + 22+ 2%)
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+2222 + 3ayz 4+ yPz — y2? — 2y — w2 — xy? — zyz — xz2)

—5(x+y) (2 —9) ((z - 0)(@® + 22 + 22)
42222 — 222° + 2wyz + Pz — y2® — 2ty — :vyz)

=5(x+y)(z—y) ((z—m)(x2—|—xz+z2)
+222(x — 2) + 2zyz + Y (2 — z) — y2° — 2%y)

=5(+y) (2 —y) ((z —2)(@? — 22 + 22 +4?)
+ryz + Yz — yz2 — xzy)

—5(@ty)(z—y) (5 - 2)a? —az+ 2 +1?)
+rxyz +yz(x — z) — xzy)

=5(@+y) (2 —y) ((z —2)(@® —wz + 27 + 9" —y2)
+:cyzfx2y)

=5(x+y)(z—y) ((z—2)(@® + 9+ 2° — 22 —y2) +ay(z — )

=5( +y)(z —y)(z — 2)(@® + 3 + 2" — 2z — yz + )
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