LOT GIAI PINH LY FERMAX VOI n CHAN (n=4)

Trudc hét ta xem xét 2 dinh 1y sau:
Pinh ly 1: Tong cua binh phuong s6 1é véi 1 chia hét cho 2, hiéu cia
binh phuong s 1é vai 1 chia hét cho 8.
CM : Cho E la s 1¢ batky. Ta cd:

E2-1 = (E+1) (E-1)
((E+1) va (E-1) 1a 2 s6 chin lién tiép thi c6 1 sb chia hét cho 2 va 1 sb
chia hét cho 4. Vay: [(E+1) (E-1)] chia hét cho 8.
(E2+ 1) va (E?- 1) 12 2 s6 chin lién tiép nén: (E2- 1) chia hét cho 8 thi
(E2+ 1) chi chia hét cho 2.
Pinh 1y 2: Gian udc tit ca ude sd chung trong cac nghiém a, b va ¢ cua
phuong trinh a"+ b" = ¢", khi d6 trong a, b va ¢ ¢6 1 nghiém 1a s chin
va 2 nghiém 1a s6 1é.
CM: Néu c6 2 nghiém sd chin thi: S chin + s6 chin = S6 chan; 3 s6 déu
chin thi c6 wdc sé chung 14 2. S6 1& + s6 1¢ = S6 chén; S6 chin + 86 1¢ =
Sé1¢.

CHUNG MINH

Pinh ly Fermax: Phuong trinh a"+ b" = ¢" khéng c6 nghiém nguyén #
0 khi n>3.

Diéu kién: a, b, ¢ va n 1a s6 nguyén duong; a<b<c; a, b va ¢ khong
c¢6 udce sé chung = Trong 3 nghiém sb a, b va ¢ ¢6 2 1é va 1 chan.

bat n =2m, ta co:

= (am)2+ (bm)Z — (Cm)Z
= (am)Z — (Cm)Z _ (bm)Z
= @"Y = " - b (" +b") (CT1)

m

a" : b" va c" 1a ba canh cta tam giac vudng, do vay:

c"-b"<a"vac"-a"< b"



A: Sosanh (¢" - b™) voia™ va (c" -a™) véi b™
Giasa: c=b+p
= " -b™) =(O+p)"-b" va " -a")=(b+p)"-a"

* Khai trién (b + B)™ theo qui tic nhi thirc Newton, ta c6 :

= mBb™ + ... +mbp™t +p" > a™ (Vi b>a)
**  (b+p)"-a"=b" +mBb™t + ... +mbp™ + B - a”
= b" + mBb™ + ...... +mbp™ +B™-a" > b™ (vib>a)
Viy ta ¢ 2 bat dang thirc sau :
a™ < (c" -b") <a" (BBT1)
b™ < (c" - a") < b" (BDT2)

Tur CT1 va BDTI ta cd thé tinh b™ va c" theo a nhu sau:
¢" -b" =a™. T (pt1)
¢c" +b"=a".Q (pt2)
o Voi: Q.T=3a Q>1vaT>1
e Mot trong 2 s6 Q va T ¢6 thé 1a sb thap phan hodc phan sb.
Giai h¢ phuong trinh ptl va pt2 ta tinh duoc:
b" =% (a™.Q-a"".T)
¢c" =% (a".Q+a™.T)

= bm =% a™'(aQ - T) (CT2)
c" =%ha™(aQ+T) (CT3)
= bm =% Ta™*(Q?- 1) (CT4)
c" =% Ta™(Q*+1) (CT5)

Xét trwong hop 1: a chin thi ¢ va b phai 1a s6 1¢. Theo cong thirc

CT4 va CT5 thi vé phai déu chéin (hoic it nhat c6 1 trong 2 14 s6 chin



trong trudng hop n=4), do d6 ¢ va b khéng nguyén vi theo diéu kién ban
dau I3 c va b déu Ié.

Xét trwong hop 2 : alé thicvab cd 1 1¢ va 1 chin. Khi d6 vé phai
cua CT5 I¢ = c 1é vi (Q® + 1) chi chia hét cho 2; vé phai cia CT4 chin
vi (Q?- 1) chia hét cho 8. Nhu vay ca a, b va ¢ déu thoa man diéu kién
chan 1é cua 3 nghiém. Trong trudng hop ndy ta giit nguyén gia tri cia a, b

va ¢ nhung doi vi tri ctia a va b ; khi d6 ta c6 phuong trinh sau :

= (am)2+ (bm)2 o (Cm)2
= (bm)2 o (Cm)2 - (am)Z
= (b")* = (c" -a") (c" *a") (CT6)

Dya vao CT6 va BDT2 ta lap hé phuong trinh tinh a va c theo b ;
giai h¢ phuong trinh ta co:
a" =% Pp™(0%*- 1)  (P.O=h) (CT7)
c" =% Pp"(0%+1) (CT8)
Néu phuong trinh a"+ b" = c" ¢6 nghiém nguyén thi khi d6i chd b
va a thi cng thac tinh a™ va ¢" theo b van phai dung. Trong thuc té, b
chin nén vé phai ctia ca CT7 va CT8 déu chin hoic it nhit c6 1 nghiém
chin khi n=4.Trong khi d¢, theo gia thiét thi a va ¢ phai 1a s6 1é. Nhu vay,
khi a ¢ thi phuong trinh a"+ b" = ¢" van khdng c6 nghiém nguyén.
Tom lgi: Phwong trinh  a"+ b" = ¢ khdng c6 nghiém nguyén
# 0 khi n chdn >4.
Pinh Iy Fermax dua ra diéu kién n>3. Néu n < 3 thi phuong trinh
a"+ b" = ¢"co cac truong hop sau:
Néu n = 0 thi phuong trinh vo nghiém (1 +1 # 1)
Néu n =1 thi phuong trinh ¢6 vo s6 nghiém nguyén.
Néu n=2thim=1;Khidé CT2va CT3 duoc viét lai nhu sau:
b=%(aQ-T)
c=%(aQ+T)



Khi n=2, v&i moi gia tri a 1é >3 va a chan = 4k (k 12 s6 ty nhién
bt ky # 0) ta déu co it nhat mot bo nghiém nguyén dwong thoa mén

phuong trinh a® + b” = ¢, ma trong d6 a, b va ¢ khong c6 ude s6 chung.

Néu loi giai ndy khong sai thi ¢ thé iéng dung két qua nay dé
chitng minh dinh Iy Fermax trong truong hop n 1é bang todn hoc cé dién
hay khéng ?

Rdt mong dwge gop ¥, xin trdn trong cdm on.
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