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0.1 To hop la gi?

* Poi twong nghién ctru
® NOi dung nghién cuwu




e

Poi twong nghién ciru cua té hop

® Ly thuyét to hop gan lién voi viée nghién
clru sw sdp xép cla cac phan tir trong cac tap
hitu han va sw phdn bé cia cic phan tir vao
cac tap hitu han. Moi cach sap xép hoic phan
bo nhu thé duoc goi 1a mot cdu hinh té hop.

® C6 thé nodi van tat: To hop 1a 1y thuyét vé cac

tap htru han.

/
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Phan loai bai toan

® Trong cac tai liéu vé to hop, thuong gip cac dang
bai toan duoi day:
1. Bai toan dém t6 hop (Counting Problem)
2. Bai toan ton tai t6 hop (Existence Problem)
3. Bai toan liét ké t6 hgp (Enumeration Problem)

4. Bai toan t6i uu t6 hgp (Combinatorial
optimization Problem)

\_ /
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Bai toan dém — Counting Problem

® Pay la cac bai toan nham tra 1061 cau hoi: “Co bao
nhiéu cau hinh thoa man cac diéu kién cho
trude?".

® Phuong phap dém thuong duwa vao mot s6 nguyén
1y co ban va mot s6 két qua dém cac cau hinh don
glan.

® Bai todn dém duogc ap dung mot cach c6 hiéu qua
vao nhirng cong viéc mang tinh chat danh gia nhu
tinh x4c suat cua mot su kién, tinh do phirc tap cua

\ mot thuat toan, ... /

Toan roi rac 7




a Bai toan tdn tai t5 hop N

(Existence Problem)

® Khac vGi bai toan dém, trong bai toan ton tai to
hop chung ta can tra 101 cau hoi: “Ton tai hay
chang cau hinh t6 hgp thoa man cac tinh chat da
cho?”

® RJ rang néu co thé dém dugc so6 lugng cau hinh
t6 hop thoa man cac tinh chat do cho thi ta cling
gi1al quyet dugc bai toan ton tai twong ung!

® C6 thé coi bai toan ton tai nhu trudng hop riéng
cua bai toan dém duogc khong?

\_ /
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Vi du

® Bai toan phii ban co quoc té béi cac quan
bai domino:

“Cho ban co quéc té kich thudc 8 X8 bi duc di
2 0 ¢ hai goc doi dién va bo bai domino, mdi
quan bai phu kin 2 6 cua ban co. Hoi co thé
phu kin ban co da cho bor 31 quan bai

domino?”
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Ban c& quoc té va quan bai domino
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Ban c& quoc té va quan bai domino




e

C6 thé phi ban c& nhw vay N\

béi 31 quan bai domino?

® Banco con 626
® 31 quan bai co th

phu kin dwoc 62 6

® Vé diéntichla co
thé phu duwoc

é

/
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/ Khéng ton tai cach phu ban c& nhw vay \
béi 31 quan bai domino!

® Chtirng minh

® MOoi1 quan bai phukin 1 6
trang va mot 6 den.

® Suy ra s luong 6 tring va
0 den bi phu béi 31 quan
domino 14 bang nhau.

® Thé nhung s6 luong 6
trang va 6 den trén phan
con lai cua ban co la khac
nhau

® Tir do suy ra khong ton

k tai cach phu! /
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/ Co bao nhiéu cach phu ban co \
béi 32 quan bai domino?

® Sy ton tai cach phu la
hién nhién. D€ dang
co thé chi ra vai cach
phu

® Van dé “Cé bao nhiéu
cach phu?”

® Khong dé dang tra

101! /
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/ Cé6 bao nhiéu cach phu ban co’ \
béi 32 quan bai domino?

® Néu chi phan biét hai cau hinh bai
dang hinh hoc cua cach phu thi co
tat ca

12 988 816

cach phu.

Co6 2 cach phu ban c&
\ kich thwéc 2x2 /
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Phan biét hai bai toan dém va ton tai

® Trong bai toan dém, su ton tai cau hinh la hién nhién va
van dé la can dém xem c6 bao nhiéu.
® Trong bai toan ton tai, ban than su ton tai cau hinh Ia van
dé nghi van. Can giai quy€t van dé “co hay khong c6” cau
hinh nhu vay.
Viéc chi ra duge mot cau hinh la du dé khang dinh la
ton ta1
Nhung dé€ chi ra su khong ton tai cau hinh doi hoi phai
dua ra nhirng 13p luan tin cay
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a Bai toan liét ké té hop N

(Enumeration Problem)

® Bai toan nay quan tam dén viéc da ra tat ca cau hinh
thoa man cac diéu kién cho tréc.

Vi thé 161 giai ctia n6 cin doc biéu dién déGi dang thuat todn
"vét can" tat ca cac cau hinh. Loi giai trong tling trong hop
cu thé sé doc may tinh dién tir giai quyét theo thuat toan da
néu.
Bai toan liét ké doc 1am "nén" cho nhiéu bai toan khac. Hién
nay, mot sO bai toan dém, to1 u, ton tai van cha c6 cach nao
giai, ngoai cach giai liét ké.
Néu tréc day, cach giai liét ké con mang nang tinh 1y thuyét,
thi bay gio ndé ngay cang kha thi nhd su phat trién nhanh

\ chéng cua may tinh dién tu. /
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/ Bai toan toi wu to hop \

(Combinatorial Problem)

® Khéc véi bai bai toan liét ké, bai toan toi wu chi quan tAm
dén mot cau hinh "tot nhat" theo mot nghia nao day.

® Trong cac bai toan t6i wu, mdi cau hinh duoc gan cho mot
gia tri sO (1a gia tri st dung hoic chi phi xay dung cau
hinh), va bai toan dit ra 1a trong sO nhitng cau hinh thoa
man cac diéu kién cho trudc hiy tim cau hinh véi gi tri
s6 gan cho né 1a 16n nhat hoic nhd nhat.

® Piy la bai toan cd nhicu ung dung trong thuc tién va ly
thuyét to hop da déng gép mot phan dang ké trong viéc
xay dung dugc nhitng thuat toan hiru hicu.

\_ /
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0. Mé dau

\_

NOI DUNG

0.1. T6 hop la gi?

0.2. So lwoc veé lich sir phat trién cta té hop

0.3. Tap hop va anh xa

/
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0.2. So’ lwore veé lich sty phat trién

\_

® C6 thé noéi 1a to hop 1a modt trong nhitng linh
vuc cO lich su phat trién 1au do1 nhat cua toan
hoc

® Noi vé lich s phat trien ctia to hop ciing
chinh la no1 v€ lich str phat tri€én cua toan hoc

® Vi vay, ching ta sé chi diém qua vai nét vé
lich su, thong qua mot s bai toan no1 tiéng
trong lich sur phat trién cua to hop

/
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/ Hinh vudng than bi - Ma phwong \
Magic Square
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Hinh vudng than bi - Ma phwong

Magic Square

~
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/ Tong theo m0| hang ngang, moi hang doc\
ciing nhw moi dwdng chéo déu bang 15

15

A A A
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= ) /

Toan roi rac 23




e

~

Ma phwong

® Bang s6 nay dugc biét tir thdi nha Chu (quing 2200 nim
trudc cong nguyén)

® Hay chu y dén nhitng tinh chat dic biét ciia bang s6 nay dé
c6 thé thay tai sao nd dugc goi 13 ma phuong va duoc
nguoi Trung hoa co dai ton tho
Con s6 5 nam & giira biéu hién Ngii hanh ndm & trung tim vii tru
Cac s6 1& biéu thi cho “dwong”, cac s6 chan bicu thi cho “4m” déu
doi xing nhau qua trung tam

Néu tinh dinh thirc ctia ma tran cép 3 nay ta dugc gia tri 360 = $O
ngay trong mot nam

Gia tri tuyét doi cua cac dinh thitc con ciing 1a cic con s6 dang chi
y:7,23,37,53.
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Ma phwong bac tuy y

® Ma phuong cap n 1a bang gom n2 s 1, 2, ..., n2
duoc xép thanh » hang ngang va n hang doc sao
cho tong cac soO trén moi hang ngang va moi hang
doc ciing nhu hai dudng chéo déu bang nhau

® Hién nay co6 thuat toan xay dung ma phuong moi
cap. Thuat toan xdy dung ma phuong bac 1¢ 1a
don gian hon rat nhiéu so voi thuét toan xay dung
ma phuong bac chian

\_ /

Toan roi rac 25




4 N

Thuat toan xay dwng ma phwong bac lé

Thuat toan:
Pién lan luot c,éc gié tri s6 1, 2, ..., n2 VAo Cac Yi
tri‘ cﬁa,béng, ‘pét Ctéu tr 0 O giﬁa dong thir nhat
dién s@ 1.‘ Tié,p (,ién di chuyén Ién trén va sang
phai dé dién so tiép theo.
Chuy:
Trén dong 1 1a dong n, bén phai ¢t n 1a cot 1.

Néu gap vi1 tri da co sb thi sO ti€p theo dién

k xuong ngay duoi s6 vua dién. /
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/ S6 lwgng ma phuwong \

(loai trir nhitng ciu hinh thu dwoc béi phép quay va phan xa)

n # Magic Squares Chu thich

1

2 0

3

4 880 Frénicle de Bessy (1693)

5 275 305 224 R. Schroeppel (1973)

6 (1.7745+0.0016)10" Berlekamp et al. (1982)
Approximation by Monte Carlo
Backtracking

7 (3.79809 £+ 0.00050) - 103 Approximation by Monte Carlo

Backtracking

\_ /
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Number of distinct magic squares
(excluding those obtained by rotation and reflection)

8 (5.2225 £ 0.0018) - 10% 0.035 %
. . 9 (7.8448 £ 0.0038) - 10™ 0.049 %
To determine the numbers of magic squares
. 10 (2.4149 £ 0.0012) - 10"1° 0.049 %
following methods were used:
11 (2.3358 £ 0.0014) - 10746 0.059 %
* Exhaustive search by Standard Backtracking: ,
12 (1.1424 + 0.0010) - 107 0.087 %
orders 4 and 5
13 (4.0333 £ 0.0054) - 1023 0.14 %
* Approximation by Monte Carlo Backtracking: N o5 £ 0.0024) - 10 016 %
orders 6 to 20
15 (8.052 £ 0.022) - 10348 0.27 %
* Estimation by statistical considerations on magic 16 (8,500 £ 0.027) - 10 0.31 %
series combined with extrapolations of known . (2314 £ 0.009) - 107 0,39
approximations: orders greater than 20 8 (2,047 £ 0.008) - 10%¢ 04050
19 (8.110 £ 0.035) - 105" 0.44 %
20 (1.810 £ 0.008) - 10744 0.44 %
Fall 2008 Toan roi rac 28
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Cac tinh chat dac biét cua cac con so

® 36 = 1+2+3+4+5+6+7+8
(Tong ctia 4 s6 1é va 4 so6 chan dau tién)
® 36 = 13+23+33

® Con s6 36 dugc ngudi Trung hoa rat ton sing =
SO que trong Kinh dich

® Cac nha triét hoc Ai cp co dai cling rat ton sung
cac con sO: “Moi hién tuong trong tuw nhién ciing
nhu trong xa hoi deu co gang gidi thich bang cac

con sO” /
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SO hoan hao

® Bi¢u thi tinh hoan hao: Dung so hoan hao
(perfect number) SO tu nhién a dugc g01 la SO
hoan hao, néu sb6 nay bang tong cac udc so cla
no.

® Vidu:
6=1+2+3
28 = 1+2+4+7+14

® So sanh: SO lugng s6 hoan hao va SO luong sb
nguyén to trén doan [a, b]

\_ /
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Cap so hiru nghi

\_

® Biéu thi tinh hitu nghi: Dung cdp sé hitu
nghi (pair of friendship numbers). Hai so tu
nhién a, b duoc goi 1 cdp so hitu nghi néu so6
ndy bang tong cac udc sO cua sO kia va
nguoc lai

® Vidu: (220, 284), (1184, 1210),

(2620,2924), (5020, 5564), (6232, 6368)

/
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Tro choi v&i con stc sac

® Ngud1 choit s€ gieo mot (mot vai) con suc sac va
dat ca cugc vao kha nang xuat hién cua cac mat.

® Hau tudc de Mere phat hién khi gieo cac con suc
sac sO kha nang co6 thé xuat hi€n cua cac tong
diem la khac nhau:

® Vi du: Gieo hai con stc sac,
Tong diém 7 c6 6 kha ning: (1, 6), (2, 5), (3, 4)
Tong diém 6 c6 ? kha ning: (1, 5), (2, 4), (3, 3)

\_
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/ Cac kha nang xuat hién tong diém
khi gieo hai con suc sac

~
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Toén Tan dau ngwa

~

\_

® C6 3 vong dau 1, 2, 3. Ngudi thang cudc 1a

nguo1 thang ¢ nhiéu vong dau hon

® Vua: C6 3 con ngua A (loa1 1), B (loa1 2) va

C (loai1 3)

® Toén Tan: Co 3 con ngua a (loai 1), b (loai 2)

va ¢ (loa1 3)

/
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Lich thi dau cta Tén Tan

Vong dau | Vua Piém Tén Tan | Diém
Vong 1 A 1 C 0
Vong 2 0 a 1
Vong 3 C 0 b 1
Téng diém 1 2

Toan r&i rac
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Bai toan toi wu t6 hop

® Trong s tat ca cac cach to chtc thi dau hiy tim
cach dem lai nhiéu diém nhat

® Co6 tat ca bao nhiéu céch to chtrc thi dau ?

=> Dé dang tim duoc cach dat dugc nhiéu diém nhat
va may thay do cting l1a cach dan dén thang lo1!

® Néu s6 lugng vong dau nhiéu hon, cach tinh diém
phuc tap hon thi khong dé dang nham ra dugce
cach dem la1 nhiéu diém nhat!

\_ /
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0. Mé dau

NOI DUNG

0.1. T6 hop la gi?

0.3. Tap hop va anh xa

\_

0.2. So lwgc vé lich st phat trién cla té hop

/
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TAP HOP

® Cac khail niém co ban

® Cac phep toan tap hop
® So d6 Venn

® Cac dang thuc

Toan roi rac
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Tap hop

® Ta hiéu: Tdp hop nhw la sw tu tdp ciia cdc phan tir.
Ta ndi tap hop chira cac phan tir ciia no.
Cac tap hop dugc ky hiéu boi 4-Z, cac phan tir a-z
Th@ng thuong phai c6 mot tap vii try U ma tit ca cac
phan tur g‘lu:qc xet trong nd. Tap U c6 thé duoc chi 10 hoac
duoc ngam dinh.

® Xac dinh tap hop:
Danh sach céc phan ti:
S={abcdl={bcadd)]
(Chu y: Viée liét ké 1ap lai mot phan tir khong dan dén

\ tap ma&i. Thur tu liét ké 1a khong c6 vai tro.) /

Toan r&i rac 39




~

Tap hop

Xac dinh tap hop (tiép):
® Mo ta géch xdy dung tap hop bang viéc sir dung
meénh dé 1ogic:
S={x]PXx)}
S chtra cac phan tir thoa man ménh dé P.
® Vidy, S= { x 1 x 1a sinh viéen DPHBK HN}

doc 1a “S 1a tap tat ca cac phan tir x sao cho x 1a sinh
vién PHBK HN.”

* Liét ké cac phan tu:
S={--,-3,-2,-1] - tap cac sO nguyén am.

/
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Tap hop

® Cac tap vi tru thuong dung
R = tap s6 thuc
N=tap sb ty nhién={ 0,1,2,3, --- |
Z = tap cac so nguyén=1{---,-3,-2,-1,0, 1, 2, 3,

Z+ tap cac so nguyén khong am

\_ /
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Tap hop

® Nhin biét cac phan tir ciia tip hop
Ky hi¢u:
® x 1 phan tir caa S hay con néi x thudce S: x € S
* x khong la phan tir ciia S: x € S
Vi du: Goi S 1a tap cac s nguyén tir 1 dén 12. Khi d6
58 nhung 15 & S
¢ Chuy: Vié,c bi‘ét mot phﬁn tir co thudc mot téll) cho trudc hay
khong 1a van dé khong phai luc nao cling 1a dé dang:
Vi du: Goi P 1a tip cac s6 nguyén to6. Hoi
x=12121212121212121212111111111111111111111

\ cd thude P? /

Toan roi rac 42




4 N

Tap con

® Tap A dugc goi 1a tdp con cua tip B néu mdi phan tir cia
A déu 1a phan tir ctia B, nghia la
Vx [x€A = xEB]
Ky hi¢u:
ASB hoac B24
Vi du:
eNéusS={1,2,3--,11,121vaT={1,2,3,6]}

k ThéthiT < S. /
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Tap con

® Mot s6 dinh nghia:
MGt tap ludn 1a tap con cua chinh no.
Hai tép 1a bang nhau khi va chi khi mbi phan tir cia tap thu
nhat d€u la phan tir cua tap thir hai va nguoc lai, nghia la
A=B khivachikhi A S BvaBc A

Néu 4 € B, nhung A # B khi d6 ta nd1 4 1a tap con thuc su
cua B. Ky hi¢u: 4 < B.
Vi du:

®*Giasud=4{1,2,3},B={2,3,1},C={3}

® Khi do

\ B=A4 C cA, C cB. /
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Tap con

® Mot s6 dinh nghia:

Tép rong (trong) 1a tap khong co phan tir nao ca.
* Ky hidu: .
V2 14 tap con ciia moi tap

Tép tit cd cdc tdp con (Power sef) cua tip A
e Ky hidu: 24 (d6i khi dung ky hiéu: P(4))
® Vidu, néud= {1} thi 24= {o,{1}}
® Tap gom n phan tir c6 2~ tap con.

\_ /
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Tap con

® Lwc lwong (cardinality) cua tip A 1a s6 phan ti
trong A.
Ky hi¢u: |A4| (d61 khi con ky hi¢u 1a #4, N(A)).
Néu luc lwong cua mot tap hop la s6 tu nhién thi nod
duoc goi la tap hiru han, néu trai lai n6 l1a tap vo han.

® Vidu: N (tip cac sb tu nhién) 12 vo han, bai vi |N] khong 1a
$6 tu nhién.

Chu y: Néu |4| = n thi |[P(4)| = 2~

\_ /
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Tap con

Vidu:
*Néud={a b thi
® Tap cac tap con cua A4:
2=, al, b}, a b}
® Luc luong cua 4:
4] = |la, bj| =2
24| = 4

® 4 va 241a cac tap hitu han.

Toan roi rac
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Ly thuyét tap hop 1a khéng hoan chinh

~

Nghich ly Russell (Russell’s paradox):

® Xeét .S 1a tap cac tap hop khong chira chinh n6 nhu

1a phan tir ctia no:
S={x|x&x }.
® Cau hoi: Cophai § € §?

Bertrand Russell
1872-1970

Toan r&i rac
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Nghich ly Russell

® Cho §S={x|x&x }. Ho1 S€S?
Néu S€S, thi S khong 1a d6i twong x thoa man x & x.
Suy ra, S&S ?!
Néu S¢S, thi S 1a mot doi twong x thoa man x & x.
Suy ra, €S ?!

Vi vay ta khong thé két luan dugc SES va ciing
khong thé két luan dugc SZS ?!

k ® Paradox!

Toan roi rac
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Cac pheép toan tap hop

~

® Giao (intersection) cua 2 tap A va B:

1a tap cac phan tir vira thudc vao 4 vura thudc vao
B.

Ky hidu: 4 N B
ANB={x|x€d4"xeB |

Néu giao 1a tap rong, thi 4 va B dugc goi 1a khong

g1ao nhau.

/
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Cac pheép toan tap hop

® Hop (union) cua 2 tap A va B:

la tap tit ca céc phﬁn tir hoac thudc A4 hoac thudc vao
B.

Ky hiéu: 4 U B
AUB={x]|x€A4"xeB]
® Luc luong cua hop cua hai tap 4 va B:
Cd6 quan h¢ so sanh nao ?
l[AUB| ? |A| ? |B] ? |ANB

\_ /
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Cac pheép toan tap hop

® Hiéu (difference) cua A va B:
1a tap hop céc phan ttr ctia 4 khong thudc vao B.
Ky hi¢u: A —Bhoac A\ B
A-B={x|x€A"x¢B |
® Higu doi xirng (symmetric difference) ciia
A va B:
latap (4 — B) U (B — A)
Ky hiéu: 4 @ B

\_ /
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Cac pheép toan tap hop

® Phan bit (complement) ciia tip A:
latap U— A, trong do U 1a tap vu tru.
phan bu ciia 4 13 phu thudc vao U !

Ky hiéu: 4
“A={x|~(x€q]
Cach ky hiéu khac: Ae.

Toan r&i rac
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Cac pheép toan tap hop

® Vidu:
U={0,1,2,3,4,56,7,8,9, 10}
A={1,2,3,4,5),B=(4,5,6,7,8].
Khi dé

I J C
* W
Il

)
> T > T > »
|

& >
?lvn
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René Descartes \

(1596-1650)

Tich Pé cac

® Tich Pé-cic (Cartesian product) ciia A v6i B:
La tap bao gom tat ca cac cip co tht tu (a, b), trong d6 a
thudc 4 va b thudc B.
Ky hi¢u: 4 X B. Theo dinh nghia
A X B={(a,b)lacA" bEB |
Vi du:

e Chod={1,2,3)vaB={3,4]}.Khido
AXB=1{(1,3),(1,4),(2.3), 2,4, (3,3), 3,4) |
BxA={(3,1),(3,2),(3,3), (4,1),(42),(43)]

® Thong thuong A X B # B X 4

R y
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Tich Pé cac

® Vidu:

A = { Thang, Manh, Hung, Cudng };

B = { Mai, Mo, Man, Me, Muom }

AXB = { (T, Mai), ..., (T, Muoém}, ...,(C, Muém) }
® Tich Pé cac dugc mo rong cho nhiéu tap:

Cho 4,, A4,, ..., A,, 1a cac tap hop

\_

A X Ay X oo X Ay = {(@y, gy oy ) G € Aiyi=1,2,...
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Tich Pé cac

® Vidu:
A = { Thang, Manh, Hung, Cudng };
B = { Mai, Mo, Man, Me, Mudm }
C={ P30 - B4, P55-B3, P17-A1 }
AXBXC = {(Thang, Mai, P30-B4), ... }
¢ Ky hi¢u

X g X =X

n lan

\_

Toan r&i rac

57




e

SO PO VENN
(John Venn 1834-1923)

\_

® Venn diagrams:
La cach biéu dién rat truc quan giup chi ra moi lién hé giira
2 hoac 3 tap hop.
 Tap vil try U dugc biéu dién bai hinh chit nhat.
® MBJi tap con cta U duoc biéu dién boi phan trong ctia mot

vong kin.

® Vidu:

[ADINECS

Cho 2 tap Cho 3 tap
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SO’ PO VENN

~

® Vi du: V& so d6 Venn cho thay tac dong cia cac

phép toan tap hop.

Cac mién tuong irng vo1 két qua s€ to den dé chi ra tac

dong cua phép toan tap hop.

/
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So do Venn

ANB

Toan r&irac
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So do Venn

(AUR)
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So do Venn

® Cau hor:
Hay v& so d0 Venncua 4 ® B

Pheép © duoc sur dung trong logic nhu la phép
toan Exclusive OR?
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Cac dang thire tap hop

® Cac dang thuc tap hop twong tu nhu cac dang thirc
logic.
® Cac dang thirc quan trong:

Ping thirc Tén goi
AU =4 Pong nhat
ANU=A4 (Identity laws)
AuU=U Troi
AN o0=0 (Domination laws)
AUA=A Pong nhat
ANA=A4 Idempotent laws
\ @ = Bu (Complementation laws) /
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Cac dang thire tap hop

* Tiép theo:

Ping thire Tén goi
AUB=BUA Giao hoan
ANB=BNA Commutative laws
AUBUC)=(AUB)UC Két hop
ANBNO=ANB)NC Associative laws
ANBUC)=ANB)UMUANC) Phan phdi
AUBNO=AUB)NMAUC) Distributive laws
AUB=ANB Luat De Morgan
ANB=AUB De Morgan’s laws
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Chirng minh cac dang thire tap hop

® P¢ chirng minh dang thirc tap hop
A =B,
c6 thé str dung cac k¥ thuat thuong dung sau:
1. Chirng minh 4 € Bva B C A.

2. St dung dinh nghia va su twong duong cua
cac menh dé logic xac dinh tap hop.

3. Su dung bang quan h¢ thanh vién.

\_ /
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Vi du 1.

CM dang thirc: AN(BUC)=(ANB)UUANC).
® Phan 1: CM AN(BUC)S(ANB)UANC).
Gia st x€AN(BUC), can chi ra x€(ANB)UUANC).
Ta biét x€4, va hoic 1a x€B hoic 1a xeC.
® TH 1: x€B. Khi d6 x€ANB, vi thé x€(ANB)UANC).
® TH 2: x€C. Khi d6 x€4ANC, do d6 x€(ANB)U(ANC).
Suy ra, xe€(ANB)U(ANC).
Vay AN(BUC)S(ANB)UANC).
\ ® Phan 2: CM (ANB)UANC) € AN(BUC). (tuong tu)
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Vi du 2

CM:

\ Q.E.D.

ANB

Chirng minh rang

—_—

=

ANB=AUBRB

s

s

=

x&ANB theo dinh nghia phan bi
+(x&(ANB))  theodinh nghia ¢
~(x€ A" x€ B)] theo dinh nghia giao
xZA x¢ B)] theo luat DeMorgan
xeAd¥ xe E)I theo dinh nghia phan bu

x€AU E)J theo dinh nghia hop

/
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Bang quan hé thanh vién

¢ Xay dung bang:
Cac cOt ing véi cac biéu thtrc tap hop.

Cac dong Ung voi moi to hop co thé vé quan hé thanh
vién trong cac tap dang xét.

® Pién vao bang:
Str dung “1” dé ghi nhan la thanh vién, “0” dé chi ra
khong 1a thanh vién.
® Pang thire 1a duge chirmg minh néu hai cdt twong
\ trng vo1 hat biéu thirc ¢ hai vé 1a giong hét nhau. /
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Vidu 3

Ching minh: (AuB)-B = A-B.

-

B

AYB
0

(4-B) B

A" B

1
1
1

70




e

Vi du 4
® Su dung bang quan hé thanh vién, chirng
minh rang
ANnBUC)=(AnB)U(AnNnC)

A B C |BuUC | An(BUC) | AnB | AnC | (AnB)U(ANC)
11 1 1
110 | 1
10 1 1
100 | O
01 1 1
010 | 1
00 1 1
K 000 O
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Cac dang thire tap hop

~

\_

® Vidub:

Cho A, B, va C la cac tap hop. Chirng minh rang
AU(BNC)=(CUB)NA

CM:

AUBNC) =ANBNC)
=ANBUC)
=(BUC)N A

=(CUB)NA

theo luat De Morgan
theo luat De Morgan

theo luat giao hoan
doi véi phép giao

theo luat giao hoan doi phép hop

/
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Hop cta nhieu tap

~

® Hop cua hai tap: AUB

® Hop cua n tap:
A, UAU...UA, = ((...((4,U A4,)U...))U 4,)
(gh¢p nhom va thtr tu 1a khong quan trong)

® Ky higu:

U4
=
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73



e

Giao cua nhiéu tap

~

® Giao cua hai tap: ANB

® Giao cua n tap:
AiNA,N...NA,= ((...(A4,NAy)N...)NA,)
(gh¢p nhom va thtr tu 1a khong quan trong)

® Ky higu:
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Biéu dién tap hop b&i xau nhi phan

¢ £)01 vortap vatry U= { xi, Xy, ..., X, | gom khong qua nhiéu
phan tr. Ta c6 thé sir dung biéu dlen tap SSU bo1 xau nhi
phan b,b,...b, trong do

b=1 < x,€8.
® Vidu. U= {l1,...,11}. Xétcactapcon S, T < U.
S=1{2,3,5,7,11} < 01101010001.
T=1{124,11} <> 11010000001
® Trong cach biéu dién nay cac phép toan tap hop U, N,” duogc
thuc hién nho phép toan logic OR, AND, NOT vo1 ting bit!
® Vidu: SuT= 01101010001

¥11010000001
= 11111010001

\_ /
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Phan hoach

® Giasu X, X, ..., X, 1a cac tap con cua X. Ta no1
Xi, X, ..., X, tao thanh mot phan hoach cua X
(hoac X dugc phan hoach thanh cac tap X, X,, ...,

X, ) néu:

X NX=0,i # ]
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ANH XA

\_

® Pinh nghia
® Cach xac dinh anh xa

® DPon anh, toan anh, song anh

Fall 2008 Toan roi rac
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~

Anh xa

\_

® Ta nod1 f 1a anh xa tur t3p X vao tap Y néu noé dit
trong tmg moi mot phan tir x€X v4i mot phan tir
y€Y nao do.
Ky hi¢u: f: X —=Y hoac y = f(x)
x goi 1a goc, y goi 1a anh.
® Trong giao trinh giai tich chung ta da lam quen
v6i ham so thuc £ dat tuong tmg moi so6 thuc x€R
vo1 mot gia tr1 thuc y = f(x). /
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Xac dinh anh xa

® Cho ha1 tap htru han X va Y.

® Pé xac dinh mot anh xa f tir X vao Y (£ X—Y) ta
cO thé sir dung mot trong cac cach sau:

Bang gia tri day du
So d6 anh xa

Ma tran anh xa
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Xac dinh anh xa: Bang gia tri day du

® (iasu
X= {Xl, Xgeues xm}, Y= {)’1, Va2seees yn}’

® Mot anh xa ftir X vao Y (f X—Y) c6 thé xac dinh
bo1 bang gia tri day du sau day

X X, X, X

y=fx) = fx) flx,) fx,,)

Nhu vdy mdi anh xa tir tdp m phan tir X vao tip n phan tir ¥
hoan toan xac dinh béi by anh

\_ (Fx,), fX), oo fIX,)) -/
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So’ do anh xa

\

* Anh xa c6 thé xac dinh b&i so d6 nhuw sau:

}"J

X

So o D& thi ham sb

/
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Ma tran anh xa

® (Giasu
X=4X1, X29eees Xpu},
Y: {)/1,J/2,-~, yn}a

® Mot anh xa £ tir X vao Y (£ X—7Y) c6 thé xac dinh bdi ma
tran 4, = {a,} kich thudc m Xn vo1 cac phan to duge xac
dinh theo qui tac sau day:

ij

. :[1, néu y, 1a phan tir t ong tng vdi x; qua dnh xa f

0, néu trai lai

\_ /
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Vi du

X = { Thang, Manh, Hung, Cuwdng };
Y = { Mai, Mo, Man, Me, Muom }
® Xét anh xa ftir X vao Y xac dinh b&i bang gia tri day da sau:

X Thang | Manh Hung | Cuwdng

y=f(x) Mai Mai Man Mudm
* Anh xa néi trén cé thé cho b&i so dd va ma tran nhw sau:

Mai Mai Mo Man Me Mu6ém

Thang 0 Mo (1 0 0 0 0] Thing

1 0 0O O O
Manh Man Af _ M‘anh
Hung o 0 0 O 1 0O | Hing

Me 0 0 0 0 1

_ | Cuong
\Cu’(‘)’ng O O Mubm /
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Mot so loai anh xa hay dung

® X¢ét 3 loai anh xa hay dung
DPon anh
Toan anh
Song anh
® Giasu X Yla cac tap hop.
® Pon anh: Anh xa f: X — Y duoc goi1 la don anh
(injection) néu no dat twong ting hai phan tur khac
nhau cua X vo1 hai phan tir khac nhau cua Y.
X, X € X, x1 # x, = flx;) # f(x2)

\_ /
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Mot so loai anh xa hay dung

® Toan anh: Anh xa ftor X vao Y duogc goi 1a toan
anh (surjection) néu mdi phan tir ciia ¥ déu 1a anh

ctia it nhat mot phan tir ndo d6 ctia X qua anh xa f.
VyeY, AxeX: y=flx) .

® Song anh: Anh xa ftir X vao Y duoc goi 1a song
anh (bijection, one to one) hay con goi la tuong

ung 1-1(one-to-one correspondence), sanh, néu no

\ vua la don anh vua la toan anh. /
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Vi du

® So do6 ciia mot s6 anh xa:

Pon anh Toan anh Song anh

\_ /
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ng dung

® Xét bai toan: Dém so phan tir cua tap X. Gia st Y 1a tap
ma sO phan tu cua no la da biét: n, = |Y|. Gia su ta co thé
xay dung duoc anh xa f'tor X vao Y. Khi do
Néu f1a don anh, thi ta c6 |X| < n,
Néu f1a toan 4nh, thitaco [X] = n,
Néu f1a song anh, thi ta c6 | X] = n,

® Trong tinh huong thir ba ta giai duoc bai toan dém dit ra,
nh¢ xay dung dugc song anh tu tap cac cau hinh t6 hop
can dém (tap X) vao tap cac cau hinh td6 hgp ma ta da biét

trude so phan tir (tap Y). /
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Vi du

® Hoi c6 bao nhieu so co 5 chir sO0 ma moi chir s0 dirng sau lai
16n hon chixr s6 dirng truéc?

Giai: Moi mot s6 can dém twong tng voi mot cach chon ra 5 chir
sO tir 9 chir s6 1, 2, ..., 9, va nguoc lai moi mot cach lay ra 5
chit sO tir 1, 2, ..., 9 sau khi sap xép theo thir tu ting dan cho ta
ding mot s6 can dém. Vay sO luong s6 can dém 1a C(@9, )9).

® Lap luan tuong tu ta ciing c6 s6 luong s6 can dém chinh bang
sO cach loai bo 4 chir s6 trday 1 2 3 ... 9. Vay s6 luong so can

dém 1a C(9, 4)
® Nhu vay bang lap luan t6 hop ta dd ching minh duoc C(9,5) =
C(9.4).

\_
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Ask questions! {Q)
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