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Abstract

About 380 years ago, Pierre de Fermat wrote the following idea to
Diophantus’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(Fermat’s Last Theorem) 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 Sir Andrew Wiles.
However, interesting Fermat’s proof is still unknown. Perhaps this is as-
sumed to algebra category.
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1.1 Fermat’s Last Theorem
Theorem 1 (Fermat’s Last Theorem)
HARB n OFEIZOWT, LT DOER 2727 2, y, 2 D HRBURIZFIEL 2\,
2" +yt £ O<zr<y<z, n=3)
NN ERETH 5,
P +yP £ 2P (pIE3PAEDEH T, v, 2 IFAHWVIZE)

1.2 Structure of the product
Theorem 2 (Fermat’s little theorem) A ZHARE pHFEHMTp L ADLE
AP71 =1 (mod p) (1)

P4+ 9P — 2P =0 mod p
2P e 4Py — 2Pl =0 modp
(1) &b zr+y—2=0 modp
Definition 3 p L zyz 21} % The Barlow-Abel Equations|1, p.45],
o aP +yf = (z+y) "
Py =(smy) P

° zp—xp:(z_z)./gp
L= {(x+y),(z—y),(z—x)} 9 R= {,yp’ap7ﬂp}

DB WS k3# Y 28 e 4 5,
Proposition 4 p L ayz D& &
R=1 modp
Proof 5 p=5 %ffl& 95,
W+ (z—y)° =" + 5y (z —y) +108°(z — y)* + 10y°(z — )’ + 5y(z —v)* + (z — »)°
2% =1 +5y* (2 — y) + 10y°(z — y)? + 10%(z — y)* + 5y(z — y)* + (z — v)°

2=y’ =(z—y) By +10°(z —y) +10°(z —y)* + 5y(z —p)* + (2 —y»)") ()

(—y+(x+9)° =—y"+5y (x +y) —10y°(x +y)* + 10y°(x + y)* = Sy + ) + (z + y)°
2% = —y° + 5yt (z +y) — 10y3(x + y)? + 10y%(z + y)® — Sy(z + y)*

+
)
+

2’ +y’ = (z+y)(By* —10y°(x +y) + 10y*(x +y)* = by(z +y)° + (x + y)*)



D RN DWW T B Rk D T—HRHIZ

(z—y)P'=(@+y)» ' '=R=1 modp

Proposition 6 p L xyz D& &

L1R

Proof 7 2P +y? = L- RIZBWVWT, (z+y) DR 2iEL &

L=0 mod/¢
R=py?! mod ¢
d Lpy DT

L1R=pyP' modd

2P — P, 2P —yP IZDWTHFAKTH 5,

Proposition 8 ¢|RD&E (qldp THRWHEL)
q=1 modp (q#p)

Proof 9 ¢ #1 modp (q#p) EIKET 5,

qlaP DEE, ¢ &IELT D y,2DRY g, h(<q) ZiE<,

y=g modq
z=h mod q
z—y=h—g modq

g#Zh modq
Yy’ = (¢N1 +g)"
2P = (qNgy + h)P
2P —yP =P 125
(gN1+9)" = (qN2 +h)”  mod ¢
q L 2y 72D T Fermat’s little theorem & ¥

(@N1 + )" = (gNo + 7)™ mod ¢



qg#1 mod p72dDT

g—1=pN+k (0<k<p)
(q—1kP™2 =pN .- kP2 kP!

p Lk TdH5H 5 Fermat’s little theorem & 9
(q—1DkP"2=1 mod p

6) &£
(gNy + )7 = (qNy + ) TR mod ¢

(q—DkP2=pm+1LEIFTHDT

(N1 + g)P" ! = (gNo + )™ mod ¢ (7)
(gN1 + 9)"™ = (qN2 + h)"™  mod ¢ (8)

(gN1 +9) = (gN2 + h) mod ¢

g=h modgq
i (4) ITRT 5,



1.3 Case 1 (p L zyz)

1.3.1 p=3

Proposition 10 23 + 3 = 2% = 3 | xyz

Proof 11

@+ (y—2)°
(@ +y—2)°

23+ 322 (y — 2) + 3x(y — 2)* + (y — 2)°

z3 + 32y — 322z + ?mc(y2 —2yz + 22) + 93 — 3y?z 4 3yz? — 23
3 4 322y — 3222 + 3xy? — 6zyz 4+ 3222 + y° — 322 + 3yt — 2

3

x4+ 322y + 3zy? + 3z2% + y3 + 3yz? — 3222 — 6ayz — 3y’z — 28

Pty -2 =0%20DT

= 3z%y + 3xy® + 3x22 + 3yz? — 322z — 6xyz — 3y°2

=3 (2%y + 2y’ + 22® + y2® — 2%z — 22yz — y°2)
=3(zy(z+y)+2°(@+y) — 2z (2° + 22y +y°))
:3(xy(x+y)+22(x+y)—z(:c+y)2)
=3(z+y) (2y+22—2(z+y))
(@+y—2)°=3@+y)(z—2)(z—y)

3B (x+y—2)° 20T

£oT

3% |(z +y)(z — 2)( — y)

r+y—2=0
rt+y==z
z—x =y
Z—yYy=x

mod 3 THBH 5
mod 3

mod 3
mod 3

3| axyz



1.3.2 p=5
Proposition 12 z° +¢° # 2°
Proof 13
(x+y— 2)5 = baty — 5atz 4+ 1023y? — 2023y 2 + 102322 4+ 10223 — 3022y%2
+302%y2% — 102223 + by — 202y 2 + 3029222 — 20xy2> + Szt
—5ytz +10y22% — 109222 + 5yt + 2° +¢° — 2°
¥+’ =22 =07%2DT
(x+y—2) =
Sty — 5tz + 1023y — 2023yz + 102322 + 1022y — 302222
+3022y22 — 102223 + bay® — 20232 + 302222 — 20xy2® + Saz?
— 5yt +10y32% — 10923 + 5yt

=5 (x4y — otz 4+ 223y% — daByz + 20322 4 22%y3 — 62%y22
+62%y2? — 2222 + oyt — daydz + 6xy?2? — dwy2® + a2t
_y4z 4 2y3z2 _ 2y2Z3 _|_ yz4)

=5 (x4y —atz 420327 + 2023 — dwyBy + 6ay?2? — dwy2® + a2t
+22%9% — 4adyz + 622y2% + xyt — vtz + 24527 — 222 + g2t

—22%23 — 6$2y22)

=5 (x4y — oty 4+ 22327 + 2%y3 — wyBz + 222 — 2wy2d + 22t
+x3y? — 2Pyz + 20%y2? 4+ ayt — vtz + 20327 — 29223 4 g2t
+a?y® — 3xydz + day?2? — 2xy2® + 23y? — 3x3yz + daty2?

—22%2% — 6m2y2z)

=5 (x (a:3y — 232422222 + xy® — P2+ 222 — 2923 + z4)
+y (m3y — 232 4+ 22%2% + 2y — P2 4 20727 — 22 + 24)
+22y® 4+ 23y? — 303yz + dwy?2? — 3wty + 4oty — 20yt

—22%2% — 6m2y2z)

=5((xz+y) (2Py — 22 + 2222 + zy® — yPz + 2y%2% — 2y2° + z4)
+ay? (x4 ) — 323yz — 62%y% 2 + 4o?y2® — 3aydz + day?2? — 20y
—2:6223)



=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(x+y) ((z‘3 — 3 2222 + 3ayz + Pz — y2® — x2y) (z—vy)
tay® +x(y — 2) — a:zg)

=5(x+y) ((23 — 2% 4+ 2222 + 3zyz + yPz —y2? — x2y) (z—vy)
+zy® — 22’ + 22’ (y — 2))

=5(x+y) ((2° — 2° + 222 + 3ayz + y*2 — y2* — 2%y) (z — y)
+a(y’ — 2°) + a2’ (y - 2))

=5(x+y) ((2* — 2° +22°2 + 3ayz + y*2 —yz* — 2’y — a:zz) (z—vy)
—z(z = y)(y* +yz +2°))

=5(+y) (2 —y) ((z —2)(a® + 22+ 2?)
42222 + 3zyz + yPz —y2? — 2%y —a2? —x(yP +yz + 22))

=5 (2 +y) (2 —y) ((z - 2)(@* + 22+ 27)

2

+22%2 4+ 3zyz + 922 — y2? — 2ty — x2? — xy? — Yz — sz)

=5z +y) (=) ((z — 2) (2 + 22 + )
42227 — 202 + 2wyz + Pz — y2® — 2%y — a:yz)

=52 +y) (2 —y) ((z - 2)(@® + 22+ 2%)
+222(x — 2) + 2zyz + ¥ (2 — x) — y2* — 2%y)

=5(@+y) (2 —y) ((z —2)(@® —wz + 2 + %)

+ryz +xyz — yz2 — x2y)

=5(x+y) (z—-y) (z-2)@® —zz+ 22 +9°)
+rxyz +yz(x — z) — x2y)

=5(@+y)(z—y) ((z—2)@* -2z + 2% +y* —y2)
+ayz — 2°y)

=5(+y)(z—y) ((z—2)@®+ 9>+ 2" — 2z — y2) + ay(z — 2))



(x+y—2)°=5x+y)(z—y)(z—2)(@® +y* + 2° + 2y — 2z — y2)
ZZT7T
(x+y—2)2=a?+y*+ 22 + 20y — 222 — 22
(x+y—2)*—(vy —2z—yz) =2 +9y°> + 22 + (vy — 22 — y2) 9)
£oT

(z+y—2)°=5@+y)(z—y)(z—2z) ((z+y—2)* - (zy — 22 — y2))
2+y—2=0 mod5 THdH05H

r+y=2z modb
z—x=y mod?H

z—y=ax mod?H
5l(+y—2)° ., 5Ll(@t+y)(z—y)(z—z) &b

54| ((z+y = 2)* = (ay — 22 — y2))
52| (zy — x2 — y2)
(9) &9
2?2 4+9424+22=0 mod5 (10)
51 xyz 72D T, 0 ={z,y,2} D& E

0*=1 mod5
6 =+1 mod 5
FoTRONSfEIT
2>+ +22=+1 mod5
¥ 72
2?4+ 9y*+22=43 mod5
I (10) & KT 5, ]



1.33 p=7
Proposition 14 zP + yP # 2P
Definition 15 L 1 RO T
o z —y=a’
o z—zx =10
oz +y=c"
Proof 16

a ZILETBGE

= (2 —y) <(p_p!1)!1!y”1 + (p_p;)mypz(z —y) -+ u(ppil)!y(z —y)P P+ (2 - y)“)

x-zP!

(z—y) (py*"'+0+---+0) moda

z-2P ' =(z—y)py?' moda

ZZTalz , a|(z—y) BOTERIZBWT

(Z—y)fj_él

T

mod a
alpy THBENS

P71 £ pyP! mod a

p BIEET BB
p' _ p! —
:UPZ(Z_?J)((p—l)!l!yp toogm EmwEt
zoa’ = (z=y) 0+ +0+(z=y)") modp
g 2P ' =(z—y)(z—y)’' modp

e o)

ZZTplx , pl(z—y) BOTHERIZBENT

@51 mod p

£oT

10



(z+y—2)°=5@@+y)z—a)z—y(z+y—2)>—(zy—az—yz)) +2° +y° - 2°
p ZIEL UTHEHRIZBWTUTORDK D 2D,

@El mod p
x

(Z_x)zl mod p
Y

le mod p
z

p=(r+y—2z) LEKT S,

p® = 52yx(p? — (xy — 22 —y2)) +2° +9° — 2

p® = 5xyzp? — bayz(vy — vz —yz) + 2’ +y° — 2°

5

p® — bryzp? = —Saryz(zy — vz —yz) +2° +y° — 25

p'® = bayp® = —bryz(x(y — 2) —yz) +2° +9° — 2°

p2(p® = bryz) = —Sxyz(—a? —y2) + 2 +y° - 2°
2’ +y° = (x+y)(5y" = 10y°(z +y) + 10y°(x +y)* = 5y(a +y)* + (& +y)*)
2° +y° = 2(5y* — 102 + 10y%2% — 5y2®) + (z +y)°
EXEMRAT 2,
p2(p"® — bxyz) = Seyz(a? +yz) + 2(5y* — 10932 + 10y22% — 5y2%) + (x + y)® — 2°
p2(p" — 5xyz) = 2(bwy(2® 4+ yz) + 5y* — 10y32 + 10y%22 — 5y23) + (x +9)° — 2°
p2(p" — bryz) = 5z(xy(2® + y2) +y* — 20°2 + 29227 — %) + (x +y)® - 2°
P2 (p° — bayz) = 5yz(e(a? +yz) +y° — 2072 + 2y2% — 2°) + (2 +y)° — 2
PP (0" = 5eyz) = 5yz(a® + wyz + 4 + 2y2(2 —y) = 2°) + (@ +y)° = 2°
p?(0"° = 5ryz) = Syz(eyz + 2wyz + 2 +y° = 2°) + (2 +y)° - 2°
p™( ) = 5yz(3ryz +2° + ¢ = %) + (z +y)° - 2°
(@+y—2)° =3 +y)(z—2)(z—y) +2° +¢° = 2°
(x+y—2)°=32yx+ 2> 4+9° - 23

ERXEMRAT 5,

(x+y—2)2(x+y—2)%—bryz) =byz(z+y— 2>+ (x +y)° — 2° (11)

(x+y)P -2 =((z+y—2)+2)°-2°
ety ) By -2 = oty — o)

11



n>m>1 , pLACEL,
p" EBIEE LT DI DE & pbike ULTHD LD,
p"A1+ K1y =K, modp" = pTAi+K; =K; modp
pBIEE UTHDIMDE & p™ 2L UTH DL\,
pAs+ Ko =Ky modp = pAs+ Ky # Ky mod p™
Proposition 17 p 2k U TR O VDA T pm 2L LTHERD DL &
Ks=K, TH5,

p"As+ K3=K, modp = p"As+ K3 =K, modp™ (12)

TROEE FICX0EKT S, 2’ =2—y , ¥y =2—2 , Z=x+y

1.0

p2(p? — 52"y’ 2) = b2’y (xa’ + y2) + 2 (5y* — 10y32 +10y22% — 5y2"3) + (x + y)° —

P EREE T

5’y (xx’ + yz) + 2/ (5y* — 10y32" + 109222 — 5y2"®) + 5(z +y — 2)2 =0 mod p?
—5@+y)r+y—2) %z +y) —ryz +aylz+y) + 5z +y—2)2* =0 mod p?

5(x+y)(x+y—2) (2% (x +y) —2yz +ay(z+y) =5z +y—2)z* mod p?
5(x +y)
5z +y)
( )
(z+y)

2z 41y) —zyz+zy(z +y)) =521 mod p?

(
(2
(2% +y2* — xyz + 2%y + xy?) = 52*  mod p?
5x+y(xz +ay? +y2? + 2%y — xyz)£5z4 mod p?
(z

5(x +y)(x((z —y)? +2y2) + y((z — ) + 222) — xy2z) = 52 mod p?
ZIZTpaiEL UTHEAET S,

52(x(x? 4 2y2) + y(y? + 222) — xyz) =52 mod p

52(x% + 2xyz + y® + 2wyz — xyz) = 52* mod p

523(z —y)(z — @) (x +y) +2° +y° — 2 +2°) =52 mod p

(
(2°
52(3xyz + 2% +v®) = 527 mod p?
(
52((x +y—2)° +2%) =52 modp

(12) £

52(x +y —2)> +52* =52 mod p?

12



(12) &b
(z+y—2°((x+y—2)° —5eyz) =5yz(z +y —2)° + (+y - 2)’(...) +5(x +y — 2)z*  mod p?
0=5(z+y—2)z' mod p?
pPlx+y—2) &oiX
P*)?((z +y — 2)° = bryz) = 5y=(p°)* + (¥*)*(...) +5(p*)z"  mod p
0=5(zx+y—2)z* mod p?
ptl(z+y—2) o
(") ((z +y — 2)° = bryz) = 5y=(p")* + (*)*(...) +5(p")z*  mod p°
0=5(zx+y—2)2? modp®

£oT
52'=0 modp (p=7)
AR ARRIZ
" sryzp? = —bayz(vy — vz —yz) +2® +y° — 25
p’® = bayzp? = —bayz(zy — (v +y)z) +2° +y° — 2°

p'2( — bryz) = —bayz(zy — 22) + 25 +4° = 2°

22—y’ = (2 = y)(5y" +10y°(z — y) + 10y%(z — y)* +5y(z —y)° + (2 — )"
25 —y® = 2(5y* + 10y3z + 10222 + 5ya®) + (2 — y)°
ERXEMRAT 5,

p2(p"® — bryz) = —bryz(zy — 22

) — x(5y* 4+ 10y3x + 10y%2? + 5ya®) + 2° — (2 —y)°
P = bayz) = —bryz(xy — 2°) — bx(y* + 2%z + 2% + y2®) + 25 — (2 —y)°
) = —5a(yz(zy — 2°) +y' + 2y°2 + 2072 + ya®) +2° — (2 —y)°
P —bayz) = —5wy(z(zy — 22) + v° + 2%z + 2ya® + 23) + 2° — (2 —y)°
) = —Say(eyz — 2° +y° + 2ey(z +y) +2°) +2° — (2 —y)°
)

)
p'3 = bryz) = —bry(Bryz — 22 + P + 23 + 25 — (2 —y)°

(x+y—2)*((z +y—2)° —bryz) = Say(r +y —2)° +2° — (2 —y)°

="+ (y—2)°
=2’ + (v +y—2) —x)
=(@+y—2)?°(.)+5@@+y -2’ =(@+y—2)°
52*=0 modp (p=7)

5

13



1.4 Case 2 (p|zyz)
Proposition 18
ple , plyz = p'"lz (n22), p" 'L
Proof 19
ple , p|lz—y) 2KETS, (2) 5. —~BAI

o= (=) (7 L e g e )

!
b P*Q(z_y)+...+ 1

R=py '+ ———
Pyt Y

1'(pl1)'y(z —y)P P+ (2 — )P

P’ | RESIEp|yP &R oTLES =D
p'|R

o TpZRE, 2P DL YL RIZFEWIZIERDTp Labec &iEL L
Definition 20
o z—y=aPpP!
o z—x =10
e x+y=cP
plr+y—2)
(z—a2)—(x+y) = —¢

—(z+y—2)—x=b0—-c=0 modp
(z—y)—2x=b —c"=0 mod p

p|LEp| RBDT, WP —c? BLP 2 3D LE p? OMZEHET 5,
aPpP~t — 2z =’ —c? =0 mod p?

p? | (13)
! _ ! _ ! _
(x—(z—y) =a* - mfﬂp Hz—y)+ mﬂf’) (z2—y)* - ﬁﬂ Sz —y)*+
o e ey

P = (z —y)pa? LEE, EXITRAT 5,

(z+y—2)f=(z-y) (pa” - (pp!l)!ux”‘l +o H(pp!l)!w(z —y)P = (2 - y)”‘1>

14



! !
K = pa? — S~ N 7)'33(2 —y)P 2 — (2 —y)Pt

(p— 1! 1(p—1)!

(13) £V 2 = ap?a

(—(z—y) =(-y K
(ap*a — aPp? )P = aPpP K
app2p(a _ apflpp*f%)p — apppflK
P a—a PP = K

(14) , pLa? &9
pt | K THRITER S 720,

£oT
Pl = pP ' (z—y)
— Rz
plle (nz2)=p"|a? = p" L
F7-

ry—z=a—(:—y)
4y —z=pac —pP"La?

T4y —z=p"(ac — pnPH1gP)

prlety—z

15

(15)



Proposition 21

P +yP =2 (p23) =ax+y—z=p abe

Proof 22
T +y—z=pabclT LFHt ZKET 5,
t|T tlo+y—2z
t 1 ayz tl(z+y)(z—a)(z—y)

(15) &b t#£p EEL,

tixCase 1IZBT2 p LAMETH S, (11) &b
5:2=0 modt (t#5DLX) 52=0 modt? (t=50D&X)
Lo Tay 2zt DEEET 5,

tlayz , tlz=>t|lz+y

! ! !
(e )=o) = =2+ e oty = g e+ g e )’

(p—1! p—2)12! (p — 3)13! (16)
!
et
! !
o +yP = (z+y) (py”l - my’””(aﬁw) +o - ﬁy(w +y)P i+ (o +y)p1) (17)
2P =gP +yP BEDLDE LT, (17) % (16) ~MRAT 5,
— P—_ _1—p7! -2 _pi' -2 -1
(+y—2)=—(z+y) (pyp (p_Q)!Q!yp (z+y)+ 1!(p_l)!y(aﬂry)p + (@ +y)?
p! - p! - p!
BRI oy o G Ut e 1T e O
.. pi' p—2 _ p—1
+ T — 1)!z(x+y) (x+y) >
! !
(p"abT)" = — (py”‘l - my’”(aj +y) - ﬁy(ﬂc +y)P P+ (@ oy
_ P! p—1 P! p—2 _ P! p—3 2
oS T opoomt @H-pTyme @)
pi! p=2 _ p—1
+ T — 1)!z(a:+y) (x+y) >
£oT
t]py?!
Iz Ly EFET 5, =
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1.41 p=3
Proposition 23 23 + 3 # 23
Proof 24 p | yz D& ZFRIZTBVWTLUNDORDK D 2D,

(z+y)

mzl modp , —= =1 modp
z

y
Xlep' =(wt+y—2) , o' =(2—y) LAEWT 2,

(@+y—2°=5+y)(z -y —2)((z+y—2)°— (ey —wz —yz)) +2° +y° - 2°

P =52(z = y)y(p? — (zy — 2z — y2)) + 2° +¢° = 2°

p'® = byz(z — y)p? — byza' (vy — vz — yz) +2° +9° — 2

5
p'5 = byz(z — y)p'? = —byza’ (xy —xz —yz) +2° +y° — 2°
p'% = byz(z — y)p’? = —byza’ (zy — (x 4+ y)2) + 2 + 45 — 2°
P2 (0" —5yz(z —y)) = byza’ ((z + y)z —ay) +2° — (z° —y°)
22—y’ = (z—y)By* +10y°(z —y) + 10y%(z — 9)* + 5y(z —v)*) + (2 — »)°
25 _ y5 —_ x’(5y4 4 lony/ + 10y2£/2 + 5yx’3) 4 (Z _ y)5

EXZRAT S,

p2(p"? = 5yz(z —y)) = 52'yz((x + y)z — 2y) — o' (5y* + 102" + 10y22"? + 5ya’3) + 2° — (2 — y)°
p2(p"® = Byz(z —y)) = ba'yz(22 — xy) — 52'y(y® + 2%’ + 2ya’® + 23) + 2° — (2 — y)°

p2(p" — byz(z — y)) = ba'yz® — 5a'wy?z — 5a'yt — 5a'y(2yPa + 2ya’? 4 2) + 25 — (2 —y)°
p2(p"® = 5yz(z —y)) = b5a'yz® — ba’y* — ba'wy®z — 5a*y(2y* + 2ya’ + 1) + 25 — (2 —y)°
P27 —5y2(2 —y)) =52"y(2° — y°) — 5a'wy?z — 52"y (2y” + 2ya’ + %) +2° — (2 —y)°

Py =y’ +yz+7%)
=(z—y)((z—y)* +3y2)
PP = Byz(z —y)) = 5y(z — y)*((z — y)* + pyz) — 5a’wy’z — 52y(...) + 2° — (z — y)°
Py =(@+y—z) , pt 2 =(2—y) BDT
p/2(p/3n _ 5yza3p3n71) = 5ya6p6n72(p) _ 5a3p3n71apnay2z _ 5a6p6n72y(. . ) + 1,5 _ (Z _ y)S
p5”_1(ab0)2(p(abc)3 _ 5yza3) = 5ya6p6n—1 _ 5a4ay22p4"_1 _ 5a6y(_ . _)p6n—2 +p5"(a04)5 _ (a3p3n—1)5

p#5 , n=22THEN6 p DEBOATHT S L

5n—1 — ,6n—1 4An—1 6n—2 5n 15n—5
= - —p T+ -

p p p p
p5n71 7% p5n71(pn o pnfl +p 7p10n74) o p4n71
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1.4.2 p=5
Proposition 25 zP + yP # 2P
Proof 26
—(z+y)=k>0L&EL,
z=z+y+k
P=aP +yP + kP +p(...)
2P =aP +yP KD
0=k +p(...)
p(...) > 07%E"5
0#K +p(...)
£oT
ptabc=x+y—2z>0
(r+y—=z
(p"abe

P> (abe)® — 3pP" " (abe)? = a3 + g3 — 23

) =
) =
p>"(abc)® = 3pP" ! (abe)? + 2 + P — 23
)
-3 3

p>"(abe)®(1 3p"(p 3)- Yabe)P™3) = a® + 4% — 2

(18) &V abe >0
p=5&D

p*(abe)3(1 — 3p" P~ =1 (abe)P~3) < 0
A<B<C , A"+B"=C"D&&

A"Bm + B7L+7rL < C n+m
An+m _|_Bn+m < Aan _|_Bn+m < C n+m
An+m + Bn+m < C n+m

Py =22 (p25) =2+t -2 >0

(19) ¥ (20) EFIET 5.
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