Phin V

Quan hé
RELATIONS

1. Definitions
Definition. A quan /¢ hai ng6i tir tip A dén tap B I tap con
cua tich Descartess R < A x B.
Chung ta s& viét a R b thay cho (a, b) € R
Quan hé tir A dén chinh n6 dwoc goi 1a quan hé trén A

R={(as, by, (a;, bs), (a3, b3) }
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Relations

1. Dinh nghia va tinh chat

2.Biéu dién quan hé

3.Quan hé twong dwong. Pdng du. Phép
toan s6 hoc trén Z,

4.Quan h¢ thur tu. Hasse Diagram

1. Definitions

Example. A = students; B = courses.
R ={(a, b) | student a is enrolled in class b}
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1. Definitions

Example. ChoA={1, 2, 3, 4}, va
R ={(a, b) | a la u6c cua b}

Khi d6
R={X1).(1,2).(1,3). (1 4).(22),. (24,3 3). 44}

NS

® Quan hé < trén Zphan xa vi a < a véi moi ae Z

= Quan hé > trén Zkhong phanxavi 1 # 1

=Quan hé* |~ (“udc $67) trén Z* 1a phan xa vi moi s6
nguyén a la udc cua chinh no .

Chuy. Quan hé R trén tap A la phan xa iff n6 chira

duong chéo ciia A x A :
A={(a a);a e A}

CuuDuongThanCong.com

2. Properties of Relations

Pinh nghia. Quan hé R trén A duoc goi la phdn xa
neu:
(a,a) e Rvdimoia e A

Vidu. Trén tap A = {1, 2, 3, 4}, quan hé:

= R ={(11),(1,2),(21), (2 2), (3,4), (4,1), (4 )}
khong phan xa vi(3, 3) ¢ R;

= R, ={(11), (1,2), (1.4), (2 2), (3,3), (4, 1), (4 4)}
phanxa vi (1,1), (2, 2), (3, 3), (4,4) e R,

2. Properties of Relations
Dinh nghia. Quan hé R trén A duoc goi 1a déi xitng néu:
VaeAVbeA(@Rb)— (bRa)
Quan hé R duoc goi 1a phdn xitng néu
aeAVbeA@Rb)A(bRa)—> (a=h)
Vi du.
A={1, 2,3, 4}a d6i xtmg
= Quan he < trén Z khong dbi xting.
Tuy nhién n6 phan xing Vi
(a<b)a(b<a)— (a=h)
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" Quan hé“ | ” (“wéc s6”) trén Z+ khong dbi ximg 9 g

Tuy nhién né c6 tinh phan xtmg Vi 2 Propertles of Relations

@by (b|a) - (a=h) D!In:gunghm. Quan hé R trén A c6 tinh bac cau( truyen)

Cha y Quan hé R trén A la doi xXung iff nd doi xung nhau VacAVbeAVceA (a R b) A (b R C) N (a R C)
qua duong chéo A ctia A x A.

Quan hé R 13 phan xtng iff chi ¢6 cac phin tir ndm trén Vi du.
Quanhé R ={(1,1), (1,2), (2,1), (2, 2), (1, 3), (2,3)}
. \ . trén tap A = {1, 2, 3, 4} 6 tinh bac cau.

N Quan hé < va “[’trén Z c0 tinh bac cau

duong chéo 1a doi xing qua A ctiia A x A.

(@a<b)a(b<c)— (a<c)
(@lb)r(blc)—(alc)

Dinh nghia

ChoR 1a quan hé tir 4 = {1234} dén B= {uv,w}:
R = {(1,u),(1,v),2,w),(3,w),(4,u) } .
Khi dé R c6 thé biu dién nhu sau

3. Representing Relations

Introduction
Matrices
Representing Relations

Déy la matran cip 4x3 bidu dién cho quan hé R
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Representing Relations

Pinh nghia. ChoR laquanhé tt A={a,, a,, ..., 8t
dén B ={b,, by, ..., b,}. Matran biéu dién cua R la
matran cap m x n Mg = [m;;] Xac dinh boi

0 néu(a;, b) ¢ R
1 néu (&, bj) eR
Vi du. Néu R & quan hé tir
A={1,2,3}dnB={1,2}sa0

choaR bnéu a > b.
Khi @6 ma tran biéu dién cua R I1a

Representing Relations

® Cho R laquan hé trén tap A, khi @6 Mg |a matrin
vuong.

® Rlaphdn xg iff tAt ca CAC phén tir trén duwong chéo cia
Mg déu bangl: m;; = 1 v6i moi i
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J 1 if(a,b)eR
| 0 if(a,b) R

mij =

Vi du. Cho R la quan hé tir A = {a,, a,, a;} dén
B = {b,, b,, b, b,, b} dugc biéu dién boi matran

by b, bs b, bs
0100 0] a
M,=|1 01 10 &
1010 1| &
Khi d6 R gdm céc cip:
{(ay, by), (8, by), (82, b3), (2, by), (83, by), (83, bs), (A3, bs)}

14

Representing Relations
R la d6i xtmg iff My is déi xirng

vGi moi i, j
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Representing Relations 4.Equivalence Relations

R is phan xirng iff Mg thoa:

Introduction

Equivalence Relations
Representation of Integers
Equivalence Classes
Linear Congruences.

m;=0orm;=0 if i=]

Dinh nghia .
) Quan he twong duong

J Ve . A . Pinh nghia. Quan hé R trén tap A duoc goi la twong
Cho S = {sinh vién cua l6p}, goi dwong néu no co tinh chét phan xa, d6i ximg va bac
R = {(a,b): a c6 cung ho véi b} cau :
Hoi Vi du. Quan hé R trén cac chudi ky tu x4c dinh bai aRb
iff avab co cing do dai. Khi d6 R 1a quan hé tuong
duong.
R phan xa? Wi it it

Vi du. Cho R 1a quan hé trén R sao cho aRbiff a—b

L c6 cung h
R ddi xtmg? CYes R NN .
thude cung mot nguyén. Khi d6 R 1a quan h¢ twong duong

Z A nhém.
R bac cau?
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Recall that if a and b are integers, then a is said to be
divisible by b, or a is a multiple of b, or b is a divisor of
a, or b divides a if there exists an integer k such that
a=kb

Example. Let m be a positive integer and R the relation
on Z such that aRb if and only if a—b is divisible by

m, then R is an equivalence relation
mThe relation is clearly reflexive and symmetric.

mlLet a, b, c be integers suchthata—b andb —c are
both divisible by m, thena—-c=a—-b + b—c s also
divisible by m. Therefore R is transitive
mThis relation is called the congruence modulo m and
we write

a=b (mod m)
instead of aRb

Lop twong duwong

Vi du. Tim céc 16p tuong duong modulo 8 chira 0 va 1?

Giai. Lop twong dwong modulo 8 chira 0 gom tit ca cac
so nguyén a chia hét cho 8. Do d6o

[0lg={...,—16,-8,0,8,16, ... }

Tuong tu
[1];={a|achia8 du 1}
={...,-15-7,1,9,17, ... }
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Lop twong duong

Dinh nghia. Cho R 1a quan hé twong dwong trén A va
phantra € A. Lop twong dwong chira a dugc ky hi¢u
bai [a]g hodc [a] 1a tap

[alg={b € A|bR a}

Chuy. Trong vi du cudi, cac 16p twong dwong [0]g va
[1]5 1a roi nhau.
Téng quét, chdng ta c6

Theorem. Cho R la quan hé twong duong trén tap A
vaa, b e A, Khi d6
() aRbiff [a]p = [b]s
(ii) [a]r # [bl iff [a] M [b]z = &

Chuiy. Cac lop twong duong theo mot quan hé tuong
duong trén A tao nén mot phan hoach trén A, nghia
Ia chlng chia tap A thanh cac tap con roi nhau.
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Note. Cho {A;, A,, ... } 1a ph&nhoach A thanh céc tap
con khéng réng, r&i nhau . Khi d6 c6 duy nhat quan hé
tuong duong trén A sao cho mdi A; 1a mot 16p twong
duong.

That vay véimbi a, b € A, ta data R b iff co tap con A
saocho a, b € A .

D& dang chiing minh rang R 12 quan hé twong dwong trén
Ava [a]R = Ai |ffa E Ai

5 Linear Congruences

Example. Cho m la s6 nguyén duong, ta dinh nghia
hai phép téan -+ va « x “trén Z, nhu sau
[a]n+ [b],=[a+b],
[a]n [bl,= [a bl
Theorem. Cac phep toan noi trén duoc dinh nghia tot,
i.e. Néua=c (modm)vab=d (mod m), thi
a+b=c+d(modm) va ab=cd(modm)

Example. 7 =2 (mod 5) vall =1 (mod 5) .Ta ¢c6
7+ 11=2+ 1= 3 (mod 5)
7x11=2X%1=2 (mod 5)

CuuDuongThanCong.com

Example. Cho m la s6 nguyén duong, khi d6 c6 m 16p
dong du modulo m la [0],,, [1]4, ---, [M— 1], -
Chung lap thanh phén hoach cua Z thanh cac tap con
roi nhau.

Chd ¥ ring
[01y = [M] = [2m] = ...
[1]m = [rn + 1]m: [2m +1]m:

[m - 1]m = [2m - 1]m: [3m B 1]m=
M>i 16p tirong dirong nay dugc goi 1a s6 nguyén modulo m
.Tap hop céc s6 nguyén modulo m dirgc ky hiéu boi Z,,
Zm = {[O]m ’ [1]m 9 9999 [m7 1]m}

Note. Cac phép toan “ + > va « x “ trén Z,, 6 cac tinh
chat nhu cac phép téan trén Z

[a]n+* [b]y= [0l + [a],
[a]n+* ([b]n+ [c In) = ([aly + [P]y) + [Cy
[a]n+* [O]n=[aln
~ lptm-al,= (o],
Ta viét —[a],=[m-a],

[@]m [b]n = [O]m [a ]
[ I ([b]w [ 1) = ([@]m [b]w) [Cn
(alm[1ln=[a]n
[a]n ([b]n + [€ In) = [a] [P]n + [a]m [C]n
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Example. “ Phuong trinh bac nhat” trén Z

(Xl + [a]n= [b]
v6i [a],,va [b],, cho trwée, c6 nghiém duy nhét:

[X]m = [b ]mf [a]m = [b 7 a]m

Cho m =26 ,phuong trinh [X]y + [3]56 = [b],s €O
nghiém duy nhat véi moi [b],strong Zy .

Do d6 [X],6 —> [X]p6 + [3],6 12 song anh tir Z,g vao chinh
no.

Str dung song anh nay chung ta thu duwgc ma hoa Caesar:
MGdi chi cai tiéng Anh dugc thay béi mot phan tir

cla Zyg: A —>[0]5, B = [1ls5, --.» Z = [25]56

Ta s& viét don gian: A »0,B -1, ...,Z —»25

Dé giai ma, ta ding anh xa ngugc:
[Xl2s — [X]26 — [8]26= [X =326
P H H W tuong tng v6i 157 722

Ly anh qua 4nh xa ngugc: 124 419
Ta thu duoc chir dd duoc ma
13 MEET

Ma héa nhu trén con qua don gian,dé dang bi bé khoa.
Chung ta c6 thé tong quat ma Caesar bang cach st dung
anh xa f: [x],s — [ax + b, trong d6 a va b 1a cac hang s6
dugc chon sao cho f la song anh

CuuDuongThanCong.com

M3i chir céi s& dugc mi hoa bang cach cong thém 3 .
Chang han A diroc ma hoa boi chit cai twong tmg voi
[0],6 + [3]26 = [3]26, nghia la boi D.

Tuwong tu B duwgc ma héa boi chir cai twong tmg véi
[1156 * [3]56 = [4],6, nghia 12 b6i E, ... cudi cing Z duoc
ma héa boi chit cai tuong tng voi [25], + [3],6 = [2]26
nghia la béi C.

Buc thu “MEET YOU IN THE PARK” dugc ma nhu

sau
MEET YOU IN THE PARK

124 419 241420 813 1974 1501710

157 722 11723 1116 22107 1832013
PHHW BRX LQ WKH SDUN

Trudc hét chung ta chon a kha nghich trong Z,g i.e. ton
tai a’ trong Z,g sao cho

[alsla Tss=[aa’ lps = [11

Chung ta vi€t [a’ ],5 = [a],6 1 néu ton tai .
Nghiém cua phuong trinh

[a]26 [X]26 = [C]26

la [XI26 = [al2s * [Cl6= [acl2s

Chuing ta ciing noi nghiém cua phuong trinh
ax=c (mod 26)

la x=a’c (mod 26)

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Anh xa ngugc cua f xac dinh bdi
[X]s = [2°(x — D)l

Example. Cho a =7 va b = 3, khi d6 nghich dao cua [7],
& [15] 56 VI [7]56 [15]26 = [105]56 = [1]56
Bay gio0 M dugc ma hoa nhu sau
[12]56 — [7 -12 + 3]56= [87]56 = [9]26
nghia 1a dugc ma hoa boi I. Nguoc lai [ dugc giai ma
nhu sau
[9]26 = [15 - (9 3) ]6=[90], = [12] 6

nghia la teong ing voi M.

Dinh nghia

Example. Cho R |a quan hé trén tap sb thuc:
aRb iff a<hb
Hoi:

uls R reflexive? -
uls R transitive? -
mls R symmetric? -
mls R antisymmetric? -

CuuDuongThanCong.com

6. Partial Orderings

Introduction

Lexicographic Order

Hasse Diagrams

Maximal and Minimal Elements
Upper Bounds and Lower Bounds
Topological Sorting

Dinh nghia

Definition. Quan hé R trén tap A 1a quan hé thir tu( thi f) néu
no c6 tinh chat phan xa, phan xtng va bac cau.

Nguoi ta thuwong ky hiéu quan hé tha ty boi <
Cap (A, <) dugc goi la tap sdip thir ti hay poset

Reflexive: a < a
Antisymmetric: (a < b)A (b < a)—>(a = b)

Transitive: (@ <b)Aa(b <c)—>(a < ¢)
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Dinh nghia

Definition. A relation R on a set A is a partial order if it
is reflexive, antisymmetric and transitive.

Example.Quan hé wdc s6 | “trén tap s6 nguyén duong
la quan hé thtr tu, i.e. (Z*, |) la poset

Transitive?

Ex. Is (25, < ), where 25 the set of all subsets of S, a poset?
Reflexive? -

Transitive?

Antisymmetric?

CuuDuongThanCong.com

Antisymmetric?

Example. Is (Z, | ) a poset?

Antisymmetric?

Definition. Cac phan tir a va b cia poset (S,< ) goi
la so sanh duwgc néua< b or b= a.

Trai lai thi ta ndi a va b khong so sanh duwgc.

Cho (S, <), néu hai phan tir tly y ctia S déu so sénh
duogc vai nhau thi ta goi n6 la tdp sap thir re toan phan.

Ta ciing n6i rang~< I thie ti todn phan hay thi tw tuyén
tinh trén S
Example. Quan hé “< ” trén tap sb nguyén duong 13 thir
tu toan phan.
Example. Quan hé uéc sb | “trén tap hgp s6 nguyén
duong khong 1a thir ty toan phan, vi cac s6 S va 7 1a
khong so sanh dugc.

https://fb.com/tailieudientucntt
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Thir tw tu dién

Ex. Trén tap cac chudi bit c6 do dai n ta c6 thé dinh
nghia thir tu nhu sau:
a,3,...a, <b;b,...b,
iffa; <b;, Vi.
Véi thir tr ndy thi cac chudi 0110 va 1000 1a khong

so sanh dugc véi nhau .Chung ta khong thé noi chuoi
nao 16n hon.

Trong tin hoc chung ta thuong sir dung thi tu toan phan

trén cac chudi bit 2
D6 la thir tw tu dien.

Thi tw tw dién

Cho X la mot tap hiru han (ta goi la bang chir cai).
Tap hop céac chudi trén =, ky hiéu 1a X* xac dinh
bai
m A\ e X* trong d6 A 1a chudi rong.
= Néux e 3, vaw e I* thi wx € =*, trong d6
wx & két noi w véi x.

Example. Ching han X = {a, b, c}. Thé thi

>*={\, a, b, c, aa, ab, ac, ba, bb, bc, ca, cb, cc,
aaa, aab,...}
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Thir tu ty dién

Cho (A, <) va (B, <) la hai tap sip thtr tw toan phan.
Ta dinh nghia thir tw < trén A x B nhu sau :

(ar, by) <(az by) iff

ay<a,or(ay=a,andb,< ’b,)
D@ dang thdy rang day 1a thtr ty toan phén trén A x B
Ta goi no la thir tw tw dién .
Chu ¥ rang néu A va B duogc sp t6t boi < va <’ twong
tmg thi A x B ciing duogc sap t6t boi thir tw <

Chuing ta ciing c6 thé mé rong dinh nghia trén cho tich
Descartess cua hiru han tap sap thir tu toan phan.

Thir tw tu dién

Gié str < 1a thr ti toan phan trén 2, khi d6 ta c6 thé dinh

nghia thir ty toan phan < trén 3* nhu sau.

Chos=a,a,...a,vat=h;h,... b, lahai chuditrén =*

Khido s< t iff
" Hodc a;=b;dbivéil<i<m ,uicla
. t_alaz-"an1bn1+lbm+2-~~bn
Hoac ton tai k <m sao cho
V" Q41 < byyq , nghia la
S=a;8, ... A8y41Bap -
t=a;a, ... by brsp oo

https://fb.com/tailieudientucntt
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= Chung ta c6 thé kiém tra < 13 tht tir toan phin trén 2*
Ta goi no la thir tw tir dién trén T*

Example. Néu Z la bang chit cai tiéng Anh véi thir tu: a <
b<... <zthi thtr ty n6i trén la thir tu thong thuong
gitra cac tu trong Tur dién.

For example

v discreet < discrete

v'discreet < discreetness

Hasse Diagrams

Mbi poset ¢ thé bidu dién boi do thi dic biét ta goi
la biéu ¢ Hasse
Dé dinh nghia biéu d6 Hasse chiing ta can cac khai niém
phan tir trdi va trdi truc tiep.
Definition. Phan tir b trong poset (S, <) dwoc goi la
phan tir trgi cia phante a trong S if a< b
Chung ta ciing ndi ring a | dwoc trpi béi b .Phan tir b
dugc goi 1a #rdi truce tiép ciia anéu b 1a trdi cua a, va
khong ton tai trdi ¢ sao cho
a<c=<b, a#c=#b

CuuDuongThanCong.com

Example. Néu = = {0, 1} véi 0 <1, thi< 12 thir ty toan
phan trén tap tat ca cac chuoi bit X* .

Tacé
v/ 0110 < 10

v 0110 = 01100

Hasse Diagrams

® Ta dinh nghia Hasse diagram cta poset (S, <) la
d6 thi:

v'Mbi phﬁn tt ctia S duge biéu din béi mot diém trén

mat phang .

v Néu b 1a tréi trye tiép cua a thi v& mot cung di tir
adenb.

https://fb.com/tailieudientucntt
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Hasse Diagrams Example. Biéu db Hasse cia P({a,b,c})
, va biéu d6 Hasse ciia cac chudi bit do dai 3 with thir tur t
EX. Biéu do Hasse cua poset ({1,2,3,4}, <) c6 theé dién
v€ nhu sau

{a,b,c}

Chung ta khong vé 110 011

mili tén voi qui wée mdi ' ‘ ' > ’ 4
cung déu di tir dudi lén 100
trén

%)
- 000
They look similar !!!

Phé\ln tir téi dai va phé‘in tr téi tiéu. Note. Trong mot poset S hitu han, phan tir t5i dai va

7 b T e phan tir ti tiéu ludn ludn ton tai.
et poset Co bicu dO Hasse nhu duo1 day. Ay A ¢ £ L aia At 1o

P ) y v" That vay, ching ta xuat phat tir diém bat ky a, € S.
Mgl d}nh mau dola tf" ‘Zf"’_; Néu a, khong tdi tiéu, khi do ton tai ~ a, < ay,
Moi dinh mau xanh 1a #éi tiéu. o o x 3,8 Ao Ag agR

) ) K P Y tiép tuc nhu vay cho dén khi tim dugc phan tir toi ticu .
Khong c6 cung nao xuat phat tir diém toi dai.

Khong c6 cung nao két thuc ¢ diém toi tieu. v'Phan tr t0i dai tim dugc bang phuong phéap tuong tur.

NN
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Example. Tim phan tir t6i dai, t6i tiéu ctia poset
({2, 4,5, 10, 12, 20, 25}, ) ?

Solution. Tir biéu do Hasse , chiing ta th'iy rang 12, 20,
25 la céc phan tir ti dai , con 2, 5 la c&c phén tir t6i tiéu

Nhu vy phén tir t6i dai, t6i tiéu cua poset c6 thé khong
duy nhat.

Chung ta c6 dinh ly

Theorem. Trong mot poset hiru han, néu chi c6 duy
nhat mot phan tir toi dai thi @6 |a phan tir 16n nhat .
Twong tu cho phfin tlr nho nhat.

Proof. Gia sir g 1a phan tir toi dai duy

nhat.

Liy a 1a phén tir bét ky, khi d6 ton tai

phén tir tdi dai m sao cho

a=<m

Vigladuy nhitnén m=g,

do do ta co a<g

Nhu vay g 1a phan tir 16n nhat.

Chuang minh twong tu cho phan tir nho nhét |

CuuDuongThanCong.com

Example. Tim phan tir t6i dai, t6i tiéu cta poset cac
chubi bit do dai 3?

Solution. Tir biéu d6 Hasse , ching ta thay 1ang 111 1a

ph'm tir toi dai duy nhét va 000 I3 phan tir toi tiéu duy
nhit .

111 14 phan tiv I6n nhit

va

000 | phan ti nhé nhit 110
theo nghia:

000 < abc < 111

v&i moi chudi abe

Chan trén , chan dudi

Definition. Cho (§,< ) la poset va.4 < §. Phan tr
chdn trén cia A la phan tr x € § (c6 thé thudc A
hodc khong) sao cho Vae 4,a< x.

Phén t&r chdn duwdi cua A 1a phin tir x € S sao cho
VYaeAx=a

Ex. Phan t chan trén cla

{g,j}laa.

Tai sao khong phai la b?

https://fb.com/tailieudientucntt

14


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Definition. Cho (S,< ) la posetva A  S. Chan trén
nho nhat cia A la phan tir chan trén x ciia A sao
cho moi chan trény ciia A, tadéucd y » x N

Chén duwéi I6n nhit cia A 13 phin tir chin dudi x Chal?ﬂdm,] .lorn nhiat (peu co) cia A= {a; bduoc Ky
ctia A sao cho moi chan dudi y ctia Ataco hi¢u boi a A b

y< X

Ex. Chan trén nho nhit cta {i,j} 1ad

Ex. Chan dudi chung LN
b cua{g,j} la gi?

Chin trén nhoé nhit (néu c6 ) ciia A = {a, b} dwoc ky
hiéu boiav b

Topological Sorting Topological Sorting
Consider the problem of getting dressed.

) e Recall that every finite non-empty poset has at least one
Precedence constraints are modeled by a poset in which a < b minimal element a
if and only if you must put on a before b. &

@@g@ ‘ 3@

In other words, we will find a new total order so that a

v Now the new set after we remove a, is still a poset.
isa lower boundof b if a=<b

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Topological Sorting

v Let a, be a minimal of the new poset.

v Now every element of this new poset cannot be a
proper lower bound of a, and a, in the original poset

underwear

Bai tap

1. Khdo sét cdc tinh chat cia cdc quan hé R sau. Xét
xem quan hé R nao la quan hé tuong duong. Tim cic
16p tuong duong cho cdc quan hé tuong duong tuong
ung.

a) Vx,y € R, xRy © x% + 2x = y2 + 2y;

b) Vx,y € R, xRy < x2 + 2x < y2 + 2y;

c) Vx,y € R, xRy <

x3 — x%y — 3x = y3 — xy? - 3y;
d) Vx,y e RY, xRy & x5 - X2y —x=y> — xy?>—y.

CuuDuongThanCong.com

This process continues until all elements are removed

\We obtain a new order of the elements satisfying the

given constraints:
a,, 8y, ..., 8

m

Topological sorting

Bai tap

2 . Khao st tinh chit ciia c&c quan hé sau
a) VX, Yy € Z, XRy < X|y;
b) Vx,y € R, xRy < x =y hay x<y + 1.
C)VX,ye R, xRy x=yhayx<y-1.
d) V(X y); (zt)eZ? (x,y)<(z,t)ex<zhay (x=zvay<
0):

e)'v(x, y); (z,t) e Z% (X, y) < (z,t) & x<zhay (x =zvay<
t);

https://fb.com/tailieudientucntt
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Bai tap

3. Xétquan hé R trén Z dinh boi:
VX, Y € Z,XRYy < 3In € Z, x =y2"
a) Chirng minh ‘R la mét quan hé twong duong.

b)Trong s cac 16p twong dwong 1, 2, 3, 4¢6 bao nhiéu
16p phan biét ?

c) Cau hoi twong tu nhu cau hai b) cho cac 16p.

6,7

Bai tap

5. DE THI NAM 2006

m Xét thir tp “ctrén tdp P(S)cic tdp con cua tap
S ={1,2,3,4,5} trong d6 AcCB néu A la tdp con
cla B.

® Tim mot thir tir toan phz‘in “ < ”trén P(S) sao
cho v6i A, B trong P(S), néu ACB thi A< B.
Tong quat hoa cho truwdng hop S cé n phan tir.

CuuDuongThanCong.com

Bai tap

4, Xéttap mau tu A = {a, b, c} véi
a<b<cva:
s, = cchac
s, = abccaa
theo thir tur tir dién. Hoi c6 bao nhiéu chudi ky tur s
gom 6 Ky tu thoa
S,<8<s,?

Bai tap

6. Dé 2007.C6 bao nhiéu day bit c6 do dai <15
sao cho 00001 <s < 011, trong d6 “< ” la thir tw
tur dien.

https://fb.com/tailieudientucntt
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