Trich va dich tte bai chteng minh cia ban Phwong vé FLT
B6 dé
Cho a chén, b 1& . Néu tén tai cac s6 nguyén e, f, g, h khéac zero sao cho
2(fg+eh)=a(a-b)
2(eg— fh)=ab
e’+f?2-g®°—h*=b(a-h)
e’+f2+g°+h*=a’+b’—ab
Hoac
2(fg+eh)=ab
2(eg— fh)=a(a-b)
e’+f?2-g®>—h*=b(a-h)
e’+f*+g°+h*=a’+b’-ab

,vay thi ton tai 2 s6 ch&n 1é nguyén t6 v&inhau i, j d& ma i* + j2 lamot wéc s chungcliaa vab.

Churng minh
Xéthé sau
2(fg+eh)=a(a-h) (0.1)
2(eg— fh)=ab (0.2)
e’+ f?—g?-h’=b(a-b) (0.3)
e+ f2+g°+h*=a*+b”>-ab (0.4)
Céng (0.3)&(0.4),
2(e* + f?)=a’ (0.5)

Hay



e+ f)2+(e-f)=a’ (0.6)
Giai (0.6),
e+ f =k(i’= j?) 0.7)
e— f =k(2ij) 0.8)
a=k(i?+ j?) 0.9)

trong d6 i, j 1a2 s chdn I& nguyén t6 vé&inhauva k =GCD(e + f,e— f).

Suyra
K .o o A
e:E(l — 7+ 2ij) (0.10)
K o oo A
f:E(l - J°=2ij) (0.11)
Céng (0.1) &(0.2),
2(e+ f)g+2(e—f)h=a’ (0.12)
Giai (0.12)
2_
h=w (0.13)
2(e—f)
Thay gidtri e+ f,e— f va a vao (0.13),
2 5232 2 2
ho KA+ J7) +__2(J i")9 (0.14)
4ij
Tw (0.2),
b 2(€g - ) (0.15)
a
Thay gid tri e, f,a va h vao (0.15),
2 iansie2 .
b=(| + )k +%k|j ki®+29) (0.16)

4ij



B&ivi GCD(i, j)=1va i, j chanlé khac nhau nén GCD(i* + j?,4ij) =1. Suy ra
kj? + 2kij —ki® + 29 = 1(4ij) , trong d6 | 1a mot s& nguyén khéc zero.

Vay thi

b=I(%+j?) (0.17)
nén i’ + j2 lAmodt wéc sbé chungclia a va b .
Hé sau ciing cho cling két qua.

2(fg+eh)=ab
2(eg— fh)=a(a-b)
e’+ f?—g®-h*=b(a-b)
e’+f?+g’+h*=a’+b*-ab
B& dé dwoc chieng minh.
Pinh Iy
V@i bat ky sb tw nhién n>2 , dwdng cong X" + y" —1=0 khong cé diém hivu ty khac zero.

Churng minh
R rang chi can chirng minh dinh Iy cho 2 trwdng hop sau:
1) n lamétsd 1& 1én hon 2.
2) n=4.
Gia st v&i bat ky s6 18 n I&n hon 2 hay bang 4, dwérng cong (L) : X" +y"—1=0 c6 mét diém hiru
ty khac zero M (X, Y,). Khdng mét tinh tbng quét, gia st x, =%, Yy =% , trong d6 a, b, cla nhirng
sb nguyén khéc zero va nguyén tb tirng doi .

pat m:ﬁzg. D& thdy m=0,m=1and m=-1.

Yo



Trong mé&t phang Oxy, goi (C)la vong tron thm O di qua Mo(xo,yo). vay thi phwong trinh tiép
tuyén (5) v&i (C) tai M (X,,Y,) 1a y=-m(x—x,)+Y,. Ta cling c6 phwong trinh tiép tuyén (A)
VO (L) tai M (%, o) 1y = —m"*(x=X,) + Y,

Néu (A) tring v&i (8)thi

-m"t=-m (0.18)
Hay

m"?-1=0 (0.19)

Nghiém hiu ty cGia (0.19) néu cd chi cd thé [a m=1 hay m=—1. Vi diéu kién trén, (A) phéi cat (C)
tai 2 diém phan biét M (x,, y,)va M,(x, y,) co cac toa do la

USRI o2
y, = 2m“x°m+2n(lz_ﬂm)y° (0.21)
Tw (0.20) & (0.21)va y, =0,
yﬁo - mz;t2T+i - 0.22)
Y, —m P 42m" 41 0.23)

Yo  m2+41
Néu x, =0 thi m*? +2m" 2 —1=0. Phwong trinh nay khdng c6 nghiém hiru ty.
Néu y, =0 thi m*?-2m" —1=0. Phwong trinh ny khong c6 nghiém hiku ty.

Vivay x, #0 and y, #0.
Thay m :% vao (0.22) & (0.23),

a(a2n72 + 2an72bn _ b2n72)
yﬁ = b(aanz + bZn—Z) (024)
0




yl _a2n72 +2anbn72 +b2n72

Y 0.25
yo aZn—Z +b2n—2 ( )
B&ivi M, (X,,Y,)and M,(x;,Y,)cung & trén (C)nén
XY =X Yy (0.26)
Chia 2 vé (0.26) cho y,2 #0,
(274 ()2 = () 41 (0.27)
Yo Yo 0
Thay gid tri == va L vao (0.27),
0 0
Ey oy =Gyt (0.28)
bq q b

trong d6 d& thdy p=a®"?+2a" %" b2, g=a”2+b>? va r=-a’"?+2a"b" 2 +b*"? la
nhirng s& nguyén khéc zero.

B&ivi (bg)? =0 tlr (0.28) suyra
(ap)? + (br)? = (a® +b?)q? (0.29)
Nhan cd 2 vé (0.29) v&i a® +b? 0,
(@® +b%){(ap)’ + (br)’} ={(a’ +b2)q}2 (0.30)
Ri cong 2 vé (0.30) voi —2ab{(ap)® + (br)*}
(a® +b”—2ab){(ap)’ + (br)’} = {(a’ +b2)q}2 —2ab{(ap)’ + (br)*} (0.31)
Ter (0.29) & (0.31)
(a-b)*{(a*+b*)g*} ={(a’ +b2)q}2 —~2ab{(a’ +b*)q’} (0.32)
Hay

(a-b)*(a®+b*)g’ = {(a’ +b? ~ab)g} —(ab)?q’ (0.33)



B&ivi g° =0 tr (0.33) chung ta dwoc
{a(a-b)}* +(ab)* +{b(a—-b)}" = (a> +b? —ab)? (0.34)
B&ivi GCD(a,b) =1 nén chi co 2 trwong horp sau:
a) a,bchan |é khac nhau.
b) a,bdéulé.

Xét trwérng hop ava véi batky nlé I&n hon 2 hay bang 4. Ludn gid st dwoc rang a chan, blé. Tw
day a(a—b), ab chdn con b(a—b),a’+b’—-ab 1&. Vi vay, tr (0.34)ta thdy bo 4
[a(a-b),ab,b(a—b),a’+b*-ab| la mot nghiém nguyén khac zero cda phuong trinh
XX +y +2° =W, Hon nira do GCD(b(a—-b),a* +b*—ab) =1 nén
[a(a-b),ab,b(a—b),a’ +b* —ab | 1a mot bo 4 nguyén thdy ctia phuong trinh x*+y° +2* =w?.

Néu vay thi sé ton tai cac s6 nguyén e, f, g, h khéac zero sao cho

2(fg+eh)=a(a-hb) (0.35)
2(eg — fh) = ab (0.36)
e’+ f?—g®-h’=b(a-b) (0.37)
e+ f2+g°+h*=a’+b’-ab (0.38)
hay
2(fg+eh)=ab (0.39)
2(eg— fh)=a(a-hb) (0.40)
e2+ f2—g2—h?=b(a—h) (0.41)
e+ f2+g°+h*=a*+b”>-ab (0.42)

M&t khéc tr bb dé trén s& c6 i2 + j 1a mét wée sb chung clia a va b . Diéu nay tréi vdi gia thiét
GCD(a,b) =1.



Xét trreyng hop b, néu n 1A motsé 1€ 16n hon 2 thi tr a" +b" =c¢" chingtacd a" =c" +(—b)". Dat
A=c, B=-b, C=a thi A"+B"=C", trong 6 A, B ch&n I& khac nhau. Diéu ndy mau thuan véi
tredng hop a.

Xét trwerng hop b va véi n=4.Khido ttr a* +b* =c* tacd ¢ 1a sé chdn. Dat c =21 véi | 1a motsd

4 4 4 4

=8l*. Diédy nay vo Iy vi |é con 81* chan.

nguyén khac zero. T day suy ra

Dinh ly dwgc chirng minh.



