Pong Du Thirc

1.Pinh nghia:
Cho s6 nguyén duong n>1. Hai sb nguyén a,b dugc goi 1adong du theo
modulo n néu chiing cho cting sb du khi chiacho n.
Ki hiéu: a° b(modn)
2Tinhchat:
a)Cac tinh chat:
+Néu
ja® a'(modn)
1b° b'(modn)
Thitacd:
a+b° a+b'(modn)
a- b° a-b'(modn)
ab®° a'b'(modn)
a* © b*(modn)
Nhu vay ta cd thé cong, trir, nhan, vanang |én liy thira cac ddng du thirc theo
cung mot modun
b)Luat gian uéc:
+Néuac© a'c(modn)
va (c,n)=1
thi a° a'(modn)
Béy gi¢ chiing ta sé di vao mot so van dé dong du thirc ¢6 nhiéu ing dung trong
khi giai cac bai toan so hoc
3.H¢ thang du day du .
_binh nghia: Moi tap hop A nao d(’; duoc goi la mot hé thang du day du (mod n)
néu vol bat ki so xI Z ton tal duy nhat mot al A dé x° a(modn)
Ching han A={0,1.2,.....,n- 1} lamét h¢ thing du diy du theo mod n
D& thiy :

Mot tap A={a,,a,.,.....,a,} gdm n sb & lamét hé thang du day du theo modun n
Khi vachi khi a, @a,(modn) (tatam ki hi¢u “khdng dongdu” la €) véi it jva
ijl {12,.....,n}

Thi du 1:

o x _k(k+1) , R R ~
Xétday U, = (k=1,2...) .Chtng minh rang néu n = 2°(s>1) thi trong day

trén co thé chon dwgc mot hé thang du day da modun n.
Giai:Xétnsb U, ,(k=12,...,n)
Tachi can chirng minh véi moi 1£i < j £ nthi
U,., @J,, ,(modn)
Giasirnguoclai $ 1£i<jEnma



Uy, © U2j—1(m0dn)

0 (2i- Di° (2]j- 1) jmodn)

U (j-i)(2j+2i-1)° 0(modn)(l)

Do n=2°(s>1) nénnkhodng cé udclé.

Tu (1) P joi(modn)(Voly)

Thi du 2: Cho 2 hé thang du day du modun n

Az{al,az, ..... ,an}
B={b,b,,.....b}
Chang minh rang:

Néunlas chinthitap A+B={a, +b,a, +b,,......,a +b } khonglahe
thing du ddy di modulo n
Giai: Néu A lahé thang du day du thi

a ta, ... +a,%1+2+.... +n°@(modn)

Vi n chinva (n,n+1) =1 nén w @0(mod n)

Néu A+ B lahé thing du day da vél n chan thi
(a, +b)+(a, +b,) +........ +(a, +b,) @(modn) nhung

(a, +b)+(a, +b,) +........ +(a,+b,)=(a, +a, +.... +a,)+ (b +b, +.... +b,)

n(n2+ D, nn+d) n(n+1) ° O(modn)

Pay ladiéuvoly.

4. Pinh ly Fermat: ) i

Cho sb nguyén t6 p.Khi @6 véi moi so nguyén ata déu co:

aP ° a(mod p)

Ngoai ranéu (ap)=1thi a** ° 1(mod p)

Chirng minh: ‘ ’

binh ly Fermat c6 khanhiéu cach chirng minh, ¢ day chlng ti s& gidi thiéu den cac
ban cach chirng minh khéng phai ngan nhat, tuy nhién y tuéng trong cach chieng minh la
nén hoc hoi.

Néu a’ pthi taco ngay diéu phai chang minh.

Néu alpb (a p)=1.

Trudc hét ching tanhic lai mot tinh chat caa sb nguyén tb.

“ Cho plamot sb nguyén té, khi d6 tap cac sd ai,i =1, p- 1 1ahé thang du thu gon
modulo p, trong d6 (a, p) =1"

o

, Rl Rl
Tutinhchattréntasuyra Qai© Qib a**° i(modp) P a®° a(mod p) .
i=1 i=1

Tém lai trong moi trudng hop tadéu co diéu can chirng minh.



5.Dinh ly Euler: , ,
Cho s6 nguyén duong n.Goi j (n) laso cac so hguyén duong khéng vuot quan va
nguyén té cting nhau véi n. Khi d6 véi moi sd nguyén duong n,ta co:
a ™ ° 1(modn)
Y tuong ching minh dinh ly Euler lakhatuong tu so véi dinh |y Fermat, céc ban hay
thu sec xem J.
6. Pinh ly Wilson
Cho s6 nguyén to ptaco dinh ly sau :
(p- 1)!+10 0(mod p)
Chung rpinh:
Nhan thay dinh ly dangvéi p=2.
Trong truong hop p 1asd nguyéntd 1¢ .
Xét phuong trinh dong dur:
(x- D(x- 2)..(x- p+1)- (x**-1).
Nhan thiy rang phuong trinh trén c6 p- 1 nghiém theo modulo p . Mabac ciada
thirc trén bé hon p- 1nén dathic nay chiahét cho p véi moi X.
Nhu vay céc hé sb ciadathic chiahét cho p. Xét hé s ty do:
-DPY(p-D!' +1:pb (p-D! +1:p( p-1chindo p lasd nguyéntd I¢)

7.Bai tap vi du:

Bai 1:Cho p 1asb nguyén t6 c6 dang 4k+3. Cho céc sb nguyén x vay. Biét x’+y* i p
Chirng minh rang: x vay chiahet cho p.

Gia sir (x,p)=1 thi tathiy (y,p)=1

Tacd x? © - y?(mod p)

U X4k+2 o _ y4k+2 (mOd p)

U 1° - 1(mod p)

(Theo dinh ly Fermat)

Dodo (x,p)t 1 nén x chiahét cho p vadé thiy y ciing chia hét cho p
Bai 2:Chirng minh rang: véi n>1 thi 2% +1:3™

Theo nhi thirc Newton:

2 +1=(3- )% +1=3"A

Tur day tasuy radpcm

Bai tap luyén tap
Bai 1.

Cho (a,b) =1. Chitng minh ring moi uéc ¢ A=a” +b? ciadéu cd dang 2"k +1
Bai 2:

. R JOE DN
Chiang minhrang " nl N,n3 5 thi g(n_l)'glésé chan.
en(n+1)y
Bai 3:

Cho xT N":2*+1:x?



Chirng minh ring: x =3

Goi y: c0 thé dung vi du 2.

Ba 4

Cho p,q la2 sd nguyén t6 cling nhau. Hay tinh tong:
I py t2pd, L 1(-DpY

tap i q ia p

Bai 5: .

Chirng minh rang:
‘! X2 +6y2 =72
% 632 +y? =t

khong c6 nghiém nguyén.

Bai 6: ‘ ,

Chirng minh rang 11+ 2!+...+ n! l1aso chinh phuong khi vachi khi n=3,



