Tap hop - quan h¢ - anh xa
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CAC KHAI NIEM CO BAN

Tap hop 1a mot bd khong co tht tu cac doi tuong
Tap hop hoc sinh trong 16p, tip hop chit céi tiéng Viét
Cac doi tuong trong mot tap hop goi 1a phan tir




CAC KHAI NIEM CO BAN

Ky hi¢u:
Tap hop: chir cai in hoa A, B, C, ... &

Phan tu: chit cai thuong a, b, c, ...
Tap hop khong chtra phan tir nao: tp rong @
Phan tir thudc tip hop: €



CAC KHAI NIEM CO BAI

Céc cach biéu dién:
Lictké: A={a, b, c,d,e}
Chi ra tinh chat tong quat: X = {x € R | x > 3}

Gian do Venn




CAC KHAI NIEM CO BA

Hai tap hop bang nhau A = B khi va chi khi chiing cd cuing cac phan ti
{1,2,3}y=4{3, 2,1}
{a,a,b,c}={b, b, c,a}
Tap con: tap hop A duoc goi 14 tip con cua tap hop B khi va chi khi moi phan
tir thudc tap A thi ciing & phan tir cta tap B.
Ky hiéu: A c B
1,3} c {1, 2, 3]
Luc luong cua tap hop 12 s6 phan tir phan biét ciia tip hop
Ky hiéu: N(A) hoic |A|



CAC PHEP TOAN

Cho trudc hai tap hop: Ava B

Phep hop: U

AUB={x|x €A Vx€EB}
Phep giao: N

ANB={x|x €A ANx € B}
Phep trur: —

A—-—B={x|x €A Nx & B}
Phép bu:

A= {x|x ¢ A}



CAC PHEP TOAN

Cho trudc hai tap hop: Ava B
Tich Pé-cac: x
A X B = {(a,b)|la € A,b € B}
Vi du:
A={1, 2, 4}
B = {xanh, 2, 46}
AXx B ={(1, xanh); (1, 2); (1,d0); (2, xanh); (2, 2); (2, do);
(4, xanh); (4, 2); (4, do) }



TINH CHAT

Luat giao hoan:
AUB=BUA; ANB=BNA
Luat két hop:
AUBUC)=(AUuB)UC ; An(BNC)=AnNnB)NC
Luat phan phoi:
ANBUC)=(ANB)UANC)
AUu(BNC)=(AUB)N(AUC)

Luat do1 ngau:

AnB =AUB EFAUDS PieE



AUA=0
AUANB) =A
AN(AUuB) =A



Bai tap 1, 2 trang 16

3. For each of these pairs of sets, determine whether the first Is a subset of the
second, the second Is a subset of the first, or neither is a subset of the other.

a) the set of airline flights from NewYork to New Delhi, the set of nonstop
alrline flights from New York to New Delhi

b) the set of people who speak English, the set of people who speak Chinese

c) the set of flying squirrels, the set of living creatures that can fly
4. Let A, B, and C be sets. Show that (A-B):- C=(A-C) - (B.- C).



QUAN HE

Quan h¢ hal ngol
Tinh chat

Quan h¢ tuong duong
Phan hoach
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QUAN HE HAI NGOI

R [ A x B la mot quan hé hai ngdi tir A dén B.
Hai phan tr a, b théa man (a, b) € R duoc goi la ¢d quan hé R véi nhau

Ky hiéu aRb
V1 du: Ha Noi
Trong ~
Phuc PANINE s Giang
Manh
. Quang Nam
Dung Bac Kan

R [1 A X Alamot quan hé hai ngoitrén tap'A



TINH CHAT

Mot quan hé hai ngoi R trén tap A dugc goi 1a co tinh chat:
Phan xa: néu (x,Xx) ER VX € A
Poi xtmg: néu (x,y) ER = (y,x) ER

> Ae 7 . A (x;)’) €ER 11
Phan d61 xtrng: néu { (v.%) € R > X =Y
A y _ A (x;)’) E R
Truyén tng: néu { (v.2) € R = (x,z) ER



VI DU

Xét quan hé hai ngdi trén N sau ¢ tinh chat nao
R, ={(a,b) |a<b}
R, ={(a, b) | a=Db}
R; = {(a, b) | a< b}
R, ={(a,b)|a+b=2}

Re ={(a,b) |3 k € Z;a=k*b}

Tu nghi ra mot quan hé hai ngdi va xac dinh tinh'chat néu c6
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QUAN HE TUONG PUONG

Dinh nghia: Quan hé tuvong duong la mdt quan hé hai ngoi co ca ba
tinh chat: phan xa, doi xng va truyén Ging
Vi du:

aRbnéu a =D

Quan hé dong huong

aRbnéua—beZz



LOP TUONG PUONG

Cho R la mot quan hé twong duong trén A; phan tir a € A.

Dinh nghia: Ldp tuwong duong chtra a | tap chura tat ca cac phan ti
cO quan hé R vdi a

Ky hiéu [a]; hoac [a]

lalzg = [a] ={b € A | aRb}
Vi du:
aRb néu (a—b) : 2=>[1]y =2 [10]x =2



LOP TUONG PUONG

Céc 16p twong duong 6 tinh chat: phu kin tip hop da cho (mot
phan tir bat ky phai thudc vao mot 16p nao doé) va roi nhau (khong
c6 phan tir ndo thudc hai 16p)
Dinh ly: Cho R la quan hé tuong duong trén A; a, b € A
Cac ménh dé sau la twong duong:

aRDb

[a] = [b]

[a] N [b] # @



PHAN HOACH

Mot phan hoach ctiia mot tap A la mot tap cac tap con khac rong,
khong giao nhau cua A va hop cua chung la tap A
{A} 13 phan hoach ctia A néu:
A, #= D VI
ANA=0VIi+]
U, A; = A
Vidu: A={1, 2, 3} co bao nhiéu phan hoach?



PHAN HOACH

DPinh ly:

Néu R 1a mot quan hé twong duong trén A thi cac 16p tuong duong cua R 1a
mot phan hoach cua A

Nguoc lai, cho trude mot phan hoach cua A, ton tai mot quan hé tuong

duong nhan cac tap trong phan hoach trén la mét 16p tuong duong cua quan
hé do.



N

BAI TAP

3-5 trang 16

4. Consider these relations on the set of
Integers:

R,={(a,b)|a=Dbora=-b}
R,={(a,b)|a=b+ 1}

Which of these relations contain each of the
pairs (1, 1), (1, 2), (2, 1), (1, -1), and (2, 2)?
Which of the relations are symmetric?
Antisymmetric?

5. Determine whether the relation R on the
set of all people is reflexive, symmetric,
antisymmetric, and/or transitive, where (a,

b) € Rif and only if

a) a Is taller than b.

b) a and b were born on the same day.

c) a has the same first name as b.

d) a and b have a common grandparent.

6. Define three equivalence relations on the
set of students in your discrete mathematics
class different from the relations discussed
In the text. Determine the equivalence
classes for each of these equivalence
relations.
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Cho X, Y # @. Anh xa f ttr X vao Y 1a mot quy tic cho tuong ting
moi phan tir X € X vdi mot va chi mot phan tiry € Y
Ky hiéu:
. X—>Y
X — Yy = f(X)

X: Tap nguon, Y: Tap dich

y = f(x) duoc goi la anh ctia X qua.anh xa f
Vidu: f:R > R; f(x)=2 +x



ANH VA NGHICH ANH

Cho anh xa: f: X ->Y;x—y=f(X);AcX;BcY
Anh cua tap A: f(A)
flA) =f)|x e A; =iy eY[Ax € X; f(x) = ¥}
Vidu: f(x) = x2 + 3; f([-3, 4]) = ?
Nghich anh cua tap B: 1(B)
f71(B) = {x € X|f(x) € B}
Vi du: f(x) = x? + 3; f1([-3, 4]) =7



PON ANH, SONG ANH, TOA

!I

Choanhxaf: X —>Y
Pon anh: Vx; # x, = f(xy) # f(x;)
S flx) =f(x2) > x1 = x3
& f(x) = y lubn co khong qua mot nghiém
Toan anh: f(X) =Y & f(x) = y ludn c6 nghiém
Song anh = don anh + toan anh

Vi du: f(x) = (2x? + 5x — 2)/(x? + 1) (R —» R)



TICH ANH XA

Chohaianhxa:f: X—>Y; g Y —>Z
Anh xa h: X — Z xac dinh bai: h(x) = g(f(x)) véi x € X goi la anh
xa tich cua f va g.
Kihiéu: gof
Vidu:f,g:R—R
f(x) =2x + 3
g(x) =x2+4
Xacdinhfogvagof



ANH XA NGUQC

Cho song anh f: X— Y. Khi d6, véi mdi y € Y, ton tai duy nhat mot
gia tri X € X sao cho f(x) =y hay f1(y) = x
Nhu vay, ta co anh xa:
fl.Y—> X
y — x=TYy)
Anh xa nay goi & anh xa nguoc cua anh xa f.
Vidu: f, g: R — R; f(x) = 2x + 3;g(x) = x° + 4
Tim &nh xa nguoc cua f, g (néu co)



BAI TAP

Determine if the function f: R — R defined by f(x) = x3 + 1 is a surjection?

Show that the transformation T: R2— R2 defined by: T( 2) Gl i ;CZ) is
1 2

a bijection.

The func f: [0, 00) — [1,0) defined by f(x) = 1 + x* (x = 0)
a. Given A = [-1, 5]. Find f(A) and f1(A).

b. Find this inverse

Given the function f(x) = X3 — x from R = R. Find a domain A so that fis a
bijection.



