CHUNG MINH DPINH LI FERMAT LON

Pinh li Fermat lén: Vi moi n > 3 phuong trinh Diophing x" + y" = z" khong c6
nghiém nguyén duong.

Chueng minh:

Trudc hét ta thira nhan tinh chéat sau: Mgt biéu thizc siéu viét ludn c6 gid tri 1a mét
s6 VO ti trén mét tap hop O ndo ds.

Pé chiang minh tinh chat nay twong doi kho nén ching ta thira nhan vay! Tuy
nhién ban nao mudn biét thi c6 thé hiéu don gian nhu sau: véi hai biéu thic ¢d ban
chét toan hoc khac xa nhau thi lubn cho gia tri khac nhau.Tir ¢6 ma biéu thac siéu
viét va biéu thuc so cap trén tap Q nao do6 ludn cho gia tri khac nhau nén sinh ra
tinh chat trén.

Biéu thuc siéu viét & biéu thuc chira nhiéu phép toan log, mii ,can... két hop lai
mot cach nao d6. Vi du ban doc ¢d thé tu ching minh duoc mot sb biéu thic siéu
Vviét don gian sau:

A = logsx + logsx luén nhan giatrivoti vx € Q°
B=2"+3" votivx € (0;1) , xeQ"

Vi du c6 thé hiéu don gian B = 2* +3* 14 s6 v ti khi x 1a s6 hitu ti nam trén
khoang (0,1) nhu sau:

Cach 1: B =2% +3% = 2% + 2*¥10923 = t 4 ¢10923(v§ ti)
Cach 2: B = V29 + Y37 (vo ti) voix = qg/p, 0 < x < 1.
Sau day la ching minh dinh Ii fermat lon
Gia st phuong trinh x" + y" = 7" ¢6 nghiém nguyén duong x,, Yo, Z, .Khi d6 ta co

n n ~ N
X" + Y =zo”<—>(’zc—°) +(&) =1 Bat’zc—°=a,%=bdésuyra0<a,b<1vaa,b

Zo 0
€ Q". Khi do a" + b" =1



Bay gio ta tim nghiém x thda man phuong trinh a*+ b*=1 (v§i0<ab<1lvaab
€ Q") va ching minh x khong thé 1a mot s6 nguyén khi x > 2

2+ b*=a" + (al%8ab)” =g + g¥logab =t + ¢1o8ab = 1 voit=2",0<t<1
Tut+t1°8aP =1 — ¢108ab = 1t —s]og,bInt = In(1-t) —

0Y _ fermat(t) — t = arcfermat(log,b) = a* = [fermat(t)]

log.b =

Int

— x = log,[arcfermat(log.b)] (v6i0 <ab<1lvaabe Q")

Vi biéu thire log,[arcfermat(log.b)] (véi 0 < a,b <1 vaab € Q") 1a mot biéu thuc
siéu viét trén Q" khi gié tri ciia n6 16n hon 2. Ching minh diéu nay twong ddi kho
nén cac ban tu chap nhan nhé. Co6 thé hiéu don gian thé nay do biéu thuc
log.[arcfermat(log.b)] chira nhiéu phép toan log véi co sb a hitu ti va bién sé b hitu
ti nén né 1a mot biéu thie siéu viét trén Q.

Nén theo tinh chat da néu trén thi x = log,[arcfermat(log,b)] 1a mot s6 vo ti khi

X > 2. MAau thuan véi diéu kién caa dinh 1i 1a x = n, véi x 1a mot s6 nguyén duong.
Suy ra ta c¢6 dinh Ii Fermat l6n da dugc ching minh.

(Cha y: Trong wa trinh ching minh, minh da c6 rat gon mét sé chd suy luan don
gian mong ban doc ty suy luan nha)



