Tap hop - quan h¢ - anh xa

TOAN ROI RAC



TAP HQP

Cac khai niém co ban
Phep toan



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 caiin hoa A, B, C, ... A

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



CAC KHAI NIEM CO BAI

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

+ Gian d6 Venn
+ Trén may tinh: XAau nhi phan biéu dién kha ning xuat hién ctia C4C phan tir
trong mot tap vu tru



CAC KHAI NIEM CO BA

Hai tap hop bang nhau A = B khi va chi khi chiing cé cuing cac phan ti
+{1,2,3}={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: Ac B
+{1,3}c{1,2 3]
Luc luong cua tap hop 12 s6 phan tir phan biét cua tap hop
+ Ky hiéu: N(A) hoic |A|



CAC PHEP TOAN

Cho tru6ce 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 trude hai tap hop: Ava B
Tich Dé-céc: x
A X B = {(a,b)la € A,b € B}
Vi du:
A={1, 2, 4}
B = {xanh, 2, 46}
Ax 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)=AnB)NC
Luat phan phoi:
ANBUC)=ANB)UANC)
AUu(BNC)=(AUB)N(AUC)

Luat do1 ngau:

ANB=AUB : AUB=ANB



AUA=0
AU(ANB)=A
AN(AuB) =A
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BAI TAP

Cho biét trong cac hé thirc dudi day, hé thic ndo dung, hé thirc nao sai
a) A CAnNB

) Cc (ANB)UC

0o AUB c ANB

dd AN(BUA)=ANB

&) (AUB)\(ANB) = A\B

N’
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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 1a mét quan hé hai ngdi tir A dén B.
+ Hai phan tir a, b thoa mén (a, b) € R duogc goi 1a c6 quan hé R véi nhau
+ Ky hiéu aRDb

+ Vi du: Ha Noi
Trong ~ ?
Phuc PANINE s Giang
Manh _
l Quang Nam
Dung Bac Kan

R < A x A la mdt quan hé hai ngOi trén tap A

1<)



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

2 A e 4 , A (x’ y) E R
Phan do1 ximg: néu { (v.x) € R > X =Y
A 4 i A (xly) E R
Truyén tmg: néu { (v.2) € R = (x,z) ER
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VI DU

Xét quan hé hai ngdi trén N sau c6 tinh chat nao
1. Ry={(a,b)|a<b}
2. R,={(a,b)|a=Dh}
3. R;={(a,b)|a<Db}
4. R,={(a,b)|a+b=2}

5. Re={(a,b)|3 k €7 ;a=k*b}

Ty nghi mét quan hé hai ngodi va xac dinh tinh chat néu c6



~

QUAN HE TUONG PUONG

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

+aRbnéua="hb

+ Quan hé dong huong

+aRbnéua-bez

rd £ &
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LOP TUONG PUONG

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

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

Ky hiéu [a]; hoac [a]

lalzg = la] ={b € A | aRb}
Vi du:
aRbnéu (a—b) i 2=>[1]x =2 [10] =7
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LOP TUONG PUONG

Céc 16p twong duong 6 tinh chat: pha Kin tap hop da cho (mot
phan tir bat ky phai thudc vao mot 16p nao doé) va rei nhau (khéng
c6 phan tir ndo thudc hai 16p)
Dinh ly: Cho R la quan hé twong duong trén A; a, b € A

Cac ménh dé sau la twong duong:

+aRDb

+[a] = [b]

+[a] N [b] # @
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PHAN HOACH

Mot phan hoach ctia 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 #= Q Vi
+ANA=0Vi+]
+U;4; =A
Vidu: A={1, 2, 3} co bao nhiéu phan hoach?

1)



PHAN HOACH

DPinh ly:
Néu R 1a mot quan hé tuong duong trén A thi cac 16p tuong duong
cua R la mot phan hoach cua A

Nguoc lai, cho tru6c mot phan hoach cua A, ton tai mot guan he
tuvong duong nhan cac tap trong phan hoach trén la mét 16p twong
duong cua quan h¢ do.
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BAI TAP

Cho A={0, 1, 2, 3, 4) va quan hé R xac dinh trén A béi:
R=1{(0,0),(21),(0,3),(1,4),(41),(2 2), (2,4), 3, 3), (4 4), (1, 2), (4 2)}

Xét xem R co la quan hé tuong duwong khong?

Néu R la quan hé twong duwong, dua ra phan hoach cua A thanh cac 16p tuong
duong theo quan hé R



Cac khai niém co ban

Mot s6 loai &nh xa
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Cho X, Y # @. Anh xa f tir X vao Y 1a mot quy tic cho tuong ting
mdi phan tr 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
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ANH VA NGHICH ANH

Cho anh xa: f: X->Y;x—y=f(X);AcX;BcY
Anh cua tap A: f(A)
fAA) ={f(X)|xeA} =y eY[Ix € X; f(x) =y}
Vi du: f(x) = x2 + 3; f([-3, 4]) = ?

Nghich anh cua tap B: f1(B)
f71(B) ={x € X| f(x) € B}
Vi du: f(x) = x? + 3; f1([-3, 4]) =?
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PON ANH, SONG ANH, TOAN ANH

Choanhxaf: X —>Y
Pon anh: Vx; + x, = f(xq1) # f(xy)
S flx) =f(x) = x1 =x;
& f(x) =y ludn c6 khong qua mot nghiém
Toan anh: f(X) =Y & f(x) = y ludn cé nghiém
Song anh = don anh + toan anh

Vidu: f(x) = (2x? + 5x - 2)/(x* +1) (R — R)
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TICH ANH XA

Chohaianhxa:f: X—Y; g2 Y > Z

Anh xa h: X — Z xac dinh boi: h(x) = g(f(x)) vdi x € X goi la anh xa
tich cua fvag.

Kihiéu: gof

Vidu: f,g: R —>R
f(x) =2x + 3

g(xX) =x%2+4

Xac dinhfogvagof
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ANH XA NGUQC

Cho song anh f: X— Y. Khi d6, véi moi 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=fi(y)
Anh xa nay goi 1a 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)
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BAI TAP

Choanhxaf:R - R, f(x) =x3+ 1.
a. Xac dinh xem f co la toan anh?
b. Xac dinh tinh anh xa cuafvaf
¢c. Tim &nh xa nguoc néu co cua f

28



