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NOI DUNG

Phép chia hét va co dw

U'&c chung I&n nhat va bdi chung nhé nhat
SO nguyén to va hop sb

Quan hé dong dw

o & bdh =

Shannon entropy



PHEP CHIA HET VA CO DU’



1.Phép chia hét va c6 dw

" S T
3.S6 nguyén to va hop so
4.Quan hé dong dwv

”y
Phep chia het

m Dinh nghia:

Xét a,beZ va b=0

b chia hét a (b /4 wbc cla a) hay

a chia hét cho b (a /a boi cda b) khi va chi khi

ton tai qeZ sao cho: a = bq
m Ky hiéu:bla<>3JqeZsaochoa=bq < a:b
m Vi du: 3 chia hét 6 khéng?

a=6 b=3 qg=2
12eZ,6=3.2



1.Phép chia hét va c6 dw

" S T
3.S6 nguyén to va hop so
4.Quan hé dong dwv

y
Pheéep chia héet

5.Shannon entropy

m Nhan xét:
V&i moi b#0 thi
= 0 chia hét cho b vi 0 = b0
= Vay 0 1a bdi clia moi s6 nguyén b0
V&1 moi a thi
mlla vi aeZ, a=1.a
= Vay 1 14 wdc ciia moi sO nguyén a



1.Phép chia hét va c6 du

| 2.UCLN v BCNN
3.6 nguyén tb va hop s
4Q h d gd

Tinh chat caia phép chia hét
bla< tb|+a

Va=0 ala

Va +1|a

va=0 al0

(Va =0, Vb #0, alb va bl|a) khi va chi khia = +b
Néu bla thi b|ax

Néu cla va c|b thi c|(a+b) va c|(a-b)
Néu (a|b va bjc) thi a|c (tinh bac cau)
Néu cla va c|b thi c|(ax+by)

10 Néu a|x va bly thi ab|xy

© NSO OO~



1.Phép chia hét va cé dw

3 Sé nguyén t6 va hop sb
4.Quan hé dong dw
5.Shannon entropy

Phép chia co dw

m Dinhly
a,beZ va b=0
Ton tai duy nhat cdp s nguyén q va reZ sao
cho: (a=bq+r

3
0<r<|b]
s g duwoc gorla thwong, r dwoc goi la so du

Khir=0 = tacd phép chia hét
m Vidu: Haytimgvar?

a=/7/,b=2.9=3 ,r=1 7=2*3+1
a=10,b=5:q=2 ,r=0 10=5"2+0 7



UCLN VA BCNN



1.Phép chia hét va co6 dw

" et o
W&c chung I&n nhat (UCLN)

5.Shannon entropy

m aa,,...,a, la cac sd nguyén khdng ddng théi bang 0

m SO nguyén deZ duwoc goi la wée chung cla cac a
(i=1,2,...,n) khi va chi khi d 1a wéc cua moi a; (d|a;)

m Udc chung d cua cac a; (i=1,2,...,n) dwoc goi la UCLN
cla cac a; néu va chi néu d la boi cua moi wéc chung
cua cac a;

m Ky hiéu: d = (aq,a,,...,a,)

m Quy wée: UCLN 1a mét s6 duwong

m Vidu:

(18,24,-30)= 6
(13,34,8)= 1



1.Phép chia hét va cé dw

" L
Wé&c chung 1&n nhat (UCLN)

m Dinhly:
1 Ton tai UCLN cla cac s6 nguy@n khdéng dong thoi
bang 0

m  Nhan xet:
0 (ab)=C(lal,[b])
1 (a,b)=(b,a): UCLN co tinh giao hoan
0 (a,b,c)=((a,b),c)=(a,(b,c)): UCLN cb tinh két hop

10



1.Phép chia hét va cé dw

" L
W&c chung I&n nhat (UCLN)

m S0 nguyén to cung nhau: UCLN cla céc a; (i=1,2,...,n)
bang 1 thi cac a; dwgc goi la nguyén to cung nhau

m SO nguyén to6 sénh déi: Hai sb6 bat ky trong cac so
ai,a,,...,a, la nguyén t6 cung nhau, thi cac soé
ai,an,...,a, dwoc goila nguyén tdé sanh doi

m  Néu ay,ay,...,a, la nguyén to sanh déi thi as,ay,...,a, la
nguyén t6 cung nhau
m  Vidu:
0 (2,5,12,15) = 1 = 2,512,154 cac sb nguyén td cling nhau
(4, 21,19,11) 1a cac s6 nguyén t6 sanh doi

11



1.Phép chia hét va cé dw

N 2.UCLN va BCNN
3.S6 nguyén t6 va hop sb
4.Quan hé dong dw
5.Shannon entropy
Ve
Cac tinh chat cua UCLN

1. Néu (asa,...,a,) = d thi ton tai cac s6 nguyén
X1,Xp,...,X, SA0 cho: a1X4+ ayX, +....+ a,X, = d

2.  Néu m la sO nguyén dwong thi

(ma;,ma,,.....,ma,) = m(as,a,,.....,a,)

3. Néud>01IaUC cuiaaya,,.....a, thi
a, a, a, _(al,az, ...... ,an)

PRI p

12



1.Phép chia hét va co6 dw

" A A
Cac tinh chat ciia UCLN

5.Shannon entropy

4. Néu d>0 l1d UC cla a,,a,,...,a, thi d & UCLN cula
aq,a,,...,a, khi va chi khi

(ﬁa_z a_nj_
12,

Néu b>0 13 woc chia a thi (a,b) = b, dac biét (0,b) = b
Néu c|ab va (a,c)=1thic|b

Néu bla va c|a va (b,c) =1 thibc | a

Néu (a,b)=1 thi (ac,b) = (c,b)

Néu (a, b) = (a, ¢) = 1 thi (a, bc) = 1

© 00N O O
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1.Phép chia hét va cé dw

" S L
U'éc chung Io'n nhat (UCLN)

O Dinh ly:
1 Néu a va b l1a hai sé nguyén dwong
1 Vaa=bg+rvei0<r<bthi:(a,b)=(b,r)
N Thuat toan Euclid tim UCLN:
0 Thwc hién phép chia c6 dw a cho b,
s Néu a chia hétcho b thi(a,b)=b
s Néu a khong chia hét cho b, a = bg + r thi (a,b) = (b,r)
= Thwc hién phép chia co dw b chor

T Qua trinh thwc hién sé& dirng sau mot s6 hiru han buéc
L Vi du:

1 (51,45) = (45,6) = (6,3) = 3

14



1.Phép chia hét va co6 dw

" S Sl
3.S0 nguyén to va hop so

Bdi chung nhé nhat (BCNN)

5.Shannon entropy

B a a, ...a, lacacsd nguyén khac 0
m SO nguyén M dwoc goi 1a boi churlg cua cac a,
(i=1,2,...,n) khi va chi khi M |a b6i cua mai a;
m  BOi chung M cua cac a; (i=1,2,...,n) duwoc goi 1a boi
chung nho nhat (BCNN) cua cac a; néu va chi néu M
la wéc cua moi bbi chung cua cac a,
m  Kyhiéu: M=[ayay,...,a,]
m  Quy uwéc: BCNN la mét s6 nguyén duwong
m  Vidu:
m [234]= 12
= [7,35]=105

15



1.Phép chia hét va co6 dw

" J et f
Bdi chung nhé nhat (BCNN)

5.Shannon entropy

m Nhan xeét
a,b] = [|al,|b]]
a,b]=[b,a]: BCNN co tinh chat giao hoan
a.b.c]=[a.[b,cll=[[a,b].c]: BCNN c6 tinh chat két hop
m Dinh ly vé s ton tai BCNN:
Luén ludn ton tai BCNN cla cac sd nguyén khéac
knong a4, a,,...,a, cho truvdc

16



1.Phép chia hét va co6 dw

" J et f
Bdi chung nhé nhat (BCNN)

5.Shannon entropy

m  Dinhly tim BCNN
V&i hai s6 nguyén a va b khac 0, ta cé:

ab

[a, b] = (a.b)

[90,-84] =[00,84] = > _ 2% _ 1560
9084) 6

17



1.Phép chia hét va co6 dw

H 2.UCLN va BCNN
3.S6 nguyén t6 va hop sb
4.Quan hé dong dwv
5.Shannon entropy
Ve
Cac tinh chat cua BCNN

a4, a,.....,a, la cac s6 nguyén khac 0
1. Néud = (a4, a,,.....,a,) thi:
a, a, a | la,a,,.....a ]

2. Néuay, a,,.....,a, la cac sd nguyén to sanh déi thi:

18



1.Phép chia hét va co6 dw

H 2.UCLN va BCNN
3.S6 nguyén t6 va hop sb
4.Quan hé dong dwv
5.Shannon entropy
Ve
Cac tinh chat cua BCNN

a4, a,.....,a, la cac s6 nguyén khac 0
1. Néu sb nguyén M>0 Ia bdi chung cla a4, as,.....,a, thi:
M = [a;, @,......a] khiva chikhi

MM M)

P

2. Néu k>0 la mét so nguyén thi:

19



SO NGUYEN TO VA HOP SO



1.Phép chia hét va c6 dw

H 2.UCLN va BCNN
3.86 nguyén t6 va hop s6
4.Quan hé dong dw
5.Shannon entropy
” ”
SO nguyén to (SNT)

m SO nguyén p>1 dwoc goi la s6 nguyén to néu p khong
cO woc s6 dwong nao khac ngoai 1 va chinh né.

m Hay sO nguyén p>1 dwoc goi la sd nguyén td néu p chi
cO hai wéc s6 dwongla1vap

m Vidu:
12357,........ la cac sb nguyén to

21



1.Phép chia hét va c6 dw

[ 2.UCLN va BCNN ,
3.0 nguyén to va hop s6
4.Quan hé dong dw

5.Shannon entropy

Hop so

m SO nguyén a>1 dwoc goi l1a hop s6 néu a co wdce so
dwong khac 1 va khac chinh no.

m Hay sO nguyén a>1 duwoc goi la hop s6 néu a khong
phai la s6 nguyén to

m Vidu:
14,6,8,9,...... la cac hop sb

22



1.Phép chia hét va c6 dw

" S ...
3.S0 nguyén to va hop so

4.Quan hé dong dw
5.Shannon entropy

S6 nguyén to va Hop so

m Dinhly:
m Udc s dwong nhd nhat khac 1 cta s6 nguyén I&n hon 1
la mot s6 nguyén to

m Vidu:
Céc wéc so duong lon hon 1 cda 20 la: 2, 4, 5, 10,
20; = 2 la nguyén to
Cac woc sb dwong I&n hon 1 cda 45 la: 3, 5, 9, 15,
45; = 3 la nguyén to

= Moi s6 nguyén I&n hon 1 déu cé wée 1a so6 nguyén to

23



1.Phép chia hét va c6 dw

[ 2.UCLN va BCNN ,
3.0 nguyén to va hop s6
4.Quan hé dong dw

5.Shannon entropy

S6 nguyén to va Hop so

m Dinh ly Euclid:

71 Tap hop cac s nguyén to 1a vo han
> tap hop s6 nguyén to 1a khéng réng.
> khong thé liét ké tat ca cac so nguyén to

24



1.Phép chia hét va c6 dw

" S ...
3.S0 nguyén to va hop so

4.Quan hé dong dw
5.Shannon entropy

Bang sO nguyén to

m Phuong phap sang (Erathosthene): liét ké tat cd cac sd nguyén to
trén mot doan

m B6 dé: Néu a>1 13 hop sb thi a cé it nhat mot wée sd nguyén to
knong vwot qua \Q

m = |ap bang cac sd nguyén td khédng vwot qua mot s6 n>1 cho truwdrc,
goi la sang Erathosthene:

1
2
3.
4

Viét day so tr 2 dén n

Tim cac sb nguyén to tlr 2 dén \/H

Xda di cac bdi thuc sw cla cac sd6 nguyén té nay
Céc sb con lai la cac sb6 nguyén to can tim

25



1.Phép chia hét va c6 dw

3.86 nguyén t6 va hop s6
4.Quan hé dong dw
['im SNT khéng qua 100

5.Shannon entropy
2 3 4 5 6 7 3 9 10
11 12 {13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
21 22 | 23 | 24 | 25 | 16 | 27 | 28 | 29 | 30
31 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40
41 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 52| 53 |54 | 55 | 56 | 57 | 88 | 59 | 60
61 62 | 63 | 64 | 65 | 66 | 67/ | 68 | 69 | 70
71 2\ 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80
81 82 | 83 | 84 | 8 | 86 | 87 | 88 | 89 | 90
91 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

26



1.Phép chia hét va c6 dw

3.86 nguyén t6 va hop sé

4.Quan hé dong dw
5.Shannon entropy

Bang sO nguyén to

m Nhan xét:
0 a>11a sd nguyén
1 Néu a khéng cé wdc nguyén td trong khodng tir 1
dén /g thialasb nguyén tb
Vi du: Xét sb 257, 4257 <17
Cac sb nguyén to khéng vwot qua 17 1a ?
2.3.5 7,11, 13 déu khéng la woc cla 257

= 257 1a s6 nguyén to

27



1.Phép chia hét va c6 dw

[ 2.UCLN va BCNN ,
3.0 nguyén to va hop s6
4.Quan hé dong dw

5.Shannon entropy

Pinh ly co’ ban ctia so6 hoc

m Bo6 dé:
71 Néu p |a sd nguyén to, a 1a so nguyén > 0 thi
mHoac p la wéc cua a: pla
mHodc p va a la nguyén t6 cung nhau: (a,p) = 1
1 Néu mét tich cac s6 nguyén chia hét cho s6 nguyén
to p thi phai co it nhat mét thira s6 cua tich do chia
hét cho p
m Hé qua: Néu tich cac sO nguyén to chia hét cho so
nguyén t6 p thi p phai trung v&i mét trong cac thira s6
cua tich dé

28



1.Phép chia hét va c6 dw

" S ...
3.S0 nguyén to va hop so

4.Quan hé dong dw
5.Shannon entropy

Pinh ly co’ ban cua so6 hoc

m Méi s6 nguyén a>1 déu cé thé phan tich thanh tich cua céc thira s6

nguyén td va sw phan tich do 1a duy n hat néu khoéng ké
dén th tw cac thira sb
8§=2.2.2
18 =2.3.3
m Dang phén tich tiéu chuan
Nhirng thtra s6 nguyén t6 khi phan tich s nguyén a>1 cé thé
trung nhau
Goi Py, P2.....Pn la cac thira sO nguyén to khac nhau tirng doi
mot va ai (i=1,2,..’.,n) la s6 lan xuat hién cua chung thi dang
phan tich tiéu chuan cua a:
a=p; 'Ps’.pp

29



1.Phép chia hét va c6 dw

" S e
3.80 nguyén to va hop s6
4.Quan hé dong dw

5.Shannon entropy

Mot so van de vé SNT

m SO nguyén to thir n
P1= 2’ P2= 3’ P3= S

= CoOng thirc tinh s6 nguyén td thir n?
m SO nguyén to Fermat:

Pierre de Fermat
F, =2 +1 (n=0,12...)
Fo=3, F,=5, F,=17, F3=257 la cac sb nguyén to

Euler chi ra rang Fx 1a hop s6 ©
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1.Phép chia hét va c6 dw

[ 2.UCLN va BCNN ,
3.0 nguyén to va hop s6
4.Quan hé dong dw

Mot so van de vé SNT

m Gia thiét Goldbach-Euler
1)- C6 phai chéng moi so nguyén I& Ién hon 5 déu duoc
biéu dién thanh tong cua 3 s6 nguyén t6?
25 =3+11+11 = 7+7+11
2)- C6 phai chang moi s0 chan Ién hon 2 déu duoc biéu
dién thanh tdong cua 2 s6 nguyén t6?
1 34 = 5+29 = 3+31

31



QUAN HE DONG DU



1.Phép chia hét va co6 dw

[ 2UCLNVaBCNN
3.S6 nguyén t6 va hop so
4.Quan hé dong dw

5.Shannon entropy

Quan hé dong dw

m Dinh nghia:
0 a, b, m>0 |a cac sO nguyén
71 a dwoc goi 1a dong dw véi b theo modulo m
71 néu a cd cung sd dw véi b khi chia cho m
1 Ky hiéu:
a = b(modm)
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1.Phép chia hét va cé dw

[ 2UCLNVaBCNN
3.S6 nguyén t6 va hop so
4.Quan hé dong dw

Quan hé dong dw

m Nhan xeét:
1.a=b (mod m) khiva chi khib=a (mod m)
2. a chia hét cho m khi va chi khi a =0 (mod m)
3. Quan hé déng dw 1a mot quan hé twong dwong

m Vidu:
1 16 =11 (mod 5) 16 =6 (mod 5) 16 =1 (mod 5)
1 -7 =2 (mod 3) -7 =5 (mod 3) 12 =0 (mod 2)

1 12=4 (mod 2)
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1.Phép chia hét va cé dw

[ 2UCLNVaBCNN
3.S6 nguyén t6 va hop so
4.Quan hé dong dw

Quan hé dong dw

s DinhIy:
0 a, b, m>0 la cac sd nguyén
71 Nhirng ménh dé sau day la twong dwong:
1)- a=Db (mod m)
2)- a=b+mt (t 1a mét sd nguyén)
3)- (a-b)=0 (mod m)

35



1.Phép chia hét va cé dw

[ 2UCLNVaBCNN
3.S6 nguyén t6 va hop so
4.Quan hé dong dw

5.Shannon entropy

Tinh chat cia quan hé dong dw

m  mla sb nguyén duong

1)- Néu a; = b, (mod m) (i=1,2,..., n) thi
(a,+a,*....+a,) = (b4+by+....+ b)) (mod m)
(as.a5......a,) = (b4.b,......b,)) (Mod M)

2)- a=Db (mod m) < (axc) = (bxc) (mod m)
(c 1a mét sb nguyén)

3)-a=b (mod m) < a=(b+km) (mod m)
& (a+km) = b (mod m), (k & mot s6 nguyén)
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1.Phép chia hét va cé dw

[ 2UCLNVaBCNN
3.S6 nguyén t6 va hop so
4.Quan hé dong dw

5.Shannon entropy

Tinh chat cua quan hé dong dw

m mla s6 nguyén duong
4)- Néu a =b (mod m) thi a"=b" (mod m)
(n 1a sd nguyén dwong)
5)- Néu a = b (mod m) thi ac = bc (mod m)
(c 1a mét s6 nguyén)
Néu (c,m)=1
thi a=b (mod m) << ac = bc (mod m)
6)- Néu c la s6 nguyén dwong
thi a = b(mod m) < ac = bc(mod mc)
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1.Phép chia hét va co6 dw

" S .
3.S0 nguyén to va hop so

4.Quan hé déng dw
5.Shannon entropy

Tinh chat cia quan hé dong dw

m  mla sb nguyén duong
7)- Néu d>0 Ia woe chung cla a, b, m thi

a=b(mod m) < % = b (mod E)

d d
8)- Néu d la wdc chung cla a, b va (d,m)=1 thi
a b
a=b(modm) = 1= (mod m)
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1.Phép chia hét va cé dw

N 2.UCLN va BCNN
3.56 nguyén t6 va hop sb
4.Quan hé dong dw
5.Shannon entropy

Tinh chat cia quan hé dong dw

m  mla sb nguyén duong

9)- Néu a=b (mod m) (i=1,2,..., n)
va m=[my,m,,....m.] thia=Db (mod m)

10)- Néu a = b (mod m) va d>0 |1a wéc cia m
thia=Db (mod d)

11)- Néu a =b (mod m) va d la wéc chung cda a, m
thidla wéccuab

12)- Néu a=b (mod m) thi (a,m) = (b,m)
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1.Phép chia hét va co6 dw

3.56 nguyén t6 va hop sb
4.Quan hé dong dw
5.Shannon entropy

Dinh ly Fermat nho

m  Néu p la s6 nguyén to va a la s6 nguyén khéng
chia hét cho p
ak1=1 (mod p)

m  Néu p Ia s6 nguyén té va a la s6 nguyén khéng

chia hét cho p
aP =a (mod p)
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1.Phép chia hét va co6 dw

" S .
3.S0 nguyén to va hop so
Dinh ly Eul
inn ly

4.Quan hé déng dw
5.Shannon entropy

Néu n la s6 nguyén duong bat ky va a la sb
nguyén to cung nhau voi n, thi
a®*™ =1 (mod n)

o(n) 1& phi ham Euler dém sd cac s nguyén
gitra 1 va n nguyén t6 cung nhau v&in

a1



SHANNON ENTROPY



1.Phép chia hét va cé dw

3 Sé nguyén t6 va hop sb
4.Quan hé dong dw

n Father of 5.Shannon entropy
information theory”

Shannon entropy
m thong tin dugc do luong bang bits

® chol phan phoi Xac suat,
thong tin can thiét dé du doan

1 su kién 1a entropy ©
®m cong thirc tinh entropy:

entropy(p;, ps.,---, P,) = —plogp, — p,logp, ...— p,logp,

Claude anon

Born: 30 April 1916
Died: 23 February 2001
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1.Phép chia hét va cé dw

B 2.UCLN va BCNN
3.56 nguyén t6 va hop sb
4.Quan hé dong dw
5.Shannon entropy

Shannon entropy
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