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2.1. Tap hgp

@ Khai niém
@ Cac phép toan trén tap hgp
@ Tap cac tap con cua mot tap hop

@ Tich Descartes

Toan Roi Rac Chuo 2. Tap hop va anh xa (©2020 LVL



2.1.1. Khai niém

Tap hop la mot khai niém co ban ctia Toan
hoc, diing dé chi mot nhém cac doéi tugng nao
d6 ma chiung ta quan tam.

Khi phan ti « thuoc tap hop A ta ky hiéu
x € A, ngugce lai ta ky higu = ¢ A.

Vi du.

- Tap hgp sinh vién ctia mot truong dai hoc.
- Tap hop céac s6 nguyen.

- Tap hgp cac trai tao trén mot cay.

Dé minh hoa tap hop thi ching ta diing so do
Ven
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Luyc lugng caa tap hop

S6 phan t clia tap hop A dudc goi la luc luwong cia tap hop, ki higu
|A|. Néu A c6 hitu han phan t, ta n6i A hitu han. Ngugc lai, ta néi A
vO han.

Vi du.

o |)]=0

e N.Z,Q,R, 1a cic tap vd han

o X ={1,3,4,5} 1a tap httu han véi | X| =4

Cach xac dinh tap hgp
C6 2 cach phd bién:
@ Liét ké tat ca cac phan ti ciia tap hop
A={1,2,3,4,a,b}

© Dua ra tinh chat dic trung
B = {n € N|n chia hét cho 3}
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Quan hé gita cac tap hop
a. Bao ham. Néu moi phan ti cfia tap hop A déu la phan t ciia tap
hgp B thi tap hgp A duge goi la tap hgp con cia tap hgp B, ky hiéu la
A C B, nghia la

ACB&sVe,re A—>x€B

b. Bing nhau. Hai tap hop A vi B dudc goi 1a bing nhau néu A C B
vh B C A, ky hiéu A = B.

v

Vi du. Cho A = {1,3,4,5}, B = {1,2,3,4,5,6,7,8} va
C={2€Z|0<z<9}. Khido

AcBvaB=C.
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2.1.2. Cac phép toan trén tap hop

Hop ctia A va B 1a tap hop gom tat cd cac phan tit thudc it nhat mot
trong hai tap hop A va B, ky hiéu A U B, nghia la

AUB={z|x€ AVx € B}

A B

Vi du. Cho A = {a,b,c,d} va B ={c,d,e, f}. Khi d6

AUB ={a,b,c,d,e, f}
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rze A

Nhan xét. z€¢ AUB &
: r € B

x¢AuB¢>{ iig

Tinh chat.
Q@ Tinh liy ding AUA=A
@ Tinh giao hoin AUB=BUA
Q Tinh két hop (AUB)UC = AU (BUC)
@ Hop vdi tap rong AUD = A

b) Giao

Giao ctia A va B 1a tap hgp gom tat ca cac phan tit vita thuoc A va
thudc B, ky hieu A N B, nghia la
ANB={z|x€ ANz € B}
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Vi du. Cho A = {a,b,c,d} va B ={c,d,e, f}. Khi d6
AN B ={c,d}. )

r€eA x ¢ A
P r¢ ANB & .

Nhanxet.xeAﬁB(:){ ¢ B

Tinh chét.
Q@ Tinh liy ding ANA=A
@ Tinh giao hoain ANB=BNA
@ Tinh két hop (ANB)NC =AN(BNC)
@ Gliao vdi tap rong AN =10

Tinh chat. Tinh phan phéi ciia phép hop va giao
QO AU(BNC)=(AUuB)N(AuUC()
Q@ AN(BUC)=(ANnB)U(ANCQ)
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c) Hiéu
Hiéu ctia hai tap hop A va B 1a tap hop tao bdi tat ca cac phan ti
thuoc tap A ma khong thuoc tap B ky hiéu A\ B, nghia la

A\B={z|z € ANz ¢ B}

zeA x¢ A

Nhanxet.xéA\B@{xgéB x ¢ A\B < e B

Tinh chat. Cho A, B,C la cdc tap hop. Khi dé
@ A\(BNC) = (A\B) U (A\C);
Q@ A\(BUC) = (A\B)N (A\C).
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d) Tap bit

Khi A C U thi U\A goi la tap bud cua A trong U. Ky hieu Cyy A hay
don gian 1a A

Vi du. Cho A = {1,3,4,6} va U = {1,2,3,4,5,6,7,8}. Khi d6

A ={2,57,8

Tinh chat. Luat De Morgan
@ ANB=AUB
@ AUB=ANB
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Tinh chét.

e A\B = AN B (triét hi¢u) e AN
e A=A o AU

A=0.
A=U.

Vi du. Cho A, B,C la céac tap hop. Chiing minh rang:
A\(A\B)=ANB

(A\B) U (A\C) = A\(BNC)

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

AN(B\A) =0

A\B = A\(ANB) = (AU B)\B

© e 06 6 ©

Vi du. Cho cac tap hgp A, B va C chita trong E. Chitng minh

(B\C)\(B\A) = (AN B)\C.
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Giai. VT = (B\C)\(B\A)

= (BNC)\(BNA) (triet hiéu)
=(BNC)N(BNA) (triét hieu)

(BNC)N(BU A) (De Morgan)
=CnN(BN(BUA)) (giao hoén, két hop)
=CnN((BNB)U(BNA)) (phan phéi)
=CNnOuU(BNA) (bi1)
=CnN(BNA) (trung hoa)
=(ANnB)NC (giao hoan)
=(ANnB)\C=VP (triet hieu)

Vi du.(ty lam) Cho cac tap hgp A, B va C' C E. Chiing minh
AN(B\C)=(ANB)\(ANC).

Toan Roi Rac Chuong 2. Tap hgp va anh xa (©2020 LVL



2.1.3. Tap cac tap con cta mot tap hgp

Dinh nghia. Cho X 13 mot tap hop. Khi d6 tap tat ca cac tap con
cia X dugc ky hiéu la P(X).

Vi du. Cho X = {a,b}. Khi do

P(X) = {0,{a}, {b},{a,b}}

Vi du.(ty lam) Cho X = {1,2,3}. Tim tap P(X)?

Cau héi. Néu tap X ¢6 n phan tit thi tap P(X) c¢6 bao nhiéu phan ti?
bap an. | X|=n=|P(X)|=2"
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2.1.4. Tich Descartes

Dinh nghia. Tich Descartes cua tap hop A véi tap hop B 1a mot
tap hop chita tat ca cac bo ¢6 dang (x,y) véi  1a mot phan t1i clia A
va y 1& mot phan tit ctia B, ky hieu A x B, nghia l1a

AXB={(z,y)|z € ANy € B}

Vi du. Cho A ={1,2,3} va B = {z,y}. Khi d6

Ax B ={(1,2),(1,y),(2,2),(29),(3,2),(3,9)}

Cau hoi. Néu |A| =n va |B| =m thi |A x B| =7 Dap an. n x m.

Khai niém tich Descartes cling dugc mé rong cho hitu han tap hop,
nghia la

A X Ao X°-'XAk:{(:Bl,l'z,...,Zl?k)lwieAi,V’izl,kﬁ}
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© Dinh nghia anh xa

@ Anh xa hop
@ Anh va anh ngugc
© Cac loai anh xa

@ Anh xa ngudc
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2.2.1. Dinh nghia

Dinh nghia. Mot dnh xa f tit tap X vao tap Y 14 mot phép lién két
tit X vao Y sao cho mbi phan tit  ciia X dugc lien két duy nhat
v6i mot phan tit y cla Y, ky hieu: y = f(z)
f: X — Y
xr +— y=f(x).

Khi d6 X dudc goi 1a tdp nguon, Y dudc goi la tdap dich.
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Khéng 1a anh xa
Vi du.
@ Anh xza dong nhat trén X

Idx : X
€T

X
x.

—

—
@ Xét anh xa

pra: AxB — A

(a,b) +— a.

Khi d6 pra dugc goi 1a phép chiéu thit nhat
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Nhan xét. Néu X, Y la tap hop cac s6 (chang han, ) # X,Y C R) thi
f: X — Y con dude goi 1a ham so. Nhu vay, ham sb chinh 1a mot
truong hgp riéng cia anh xa.

Dinh nghia. Hai anh xa f, g dugc goi 1a bang nhaw khi va chi khi
chting c6 ciing tap nguon, c6 cung tap dich va

Ve € X, f(x) = g(z).

v

Nhan xét. Vay f # g < Jz € X, f(z) # g(x).

R. Tac6 f =g.

Vi du. Cho f,g: R — R x4c dinh béi f(z) = 3z + 4 va g(x) = 4x + 3.

Vi du. Xét anh xa f(z) = (z — 1)(z + 1) va g(x) = 2% — 1 tit R vao J
Héi f = g khong? J

Giai. Vi f(0) # ¢g(0) nén f # g.
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2.2.2. Anh xa hop

DPinh nghia. Cho f: X — Y vag:Y — Z licdé gof: X — Z
la anh xa hop ctha g va f, duge xac dinh béi

gof (x) = g(f(x)).

Tinh chat. Cho dnh za f: X — Y. Khi dé
@ foldx=f @ Ildyof=f

Vi du. Cho f,g: R — R xéc dinh béi f(z) =z + 2 va g(x) = 3z — 1.
Xac dinh go f va fog.
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flx)=x+2, g(x) =3z —1
Giai. i) V6i moi x € R ta ¢
gof(x) =9g(f(z)) =g(x+2)=3(xr+2)—1=3x+5.
Vay anh xa gof : R — R dugc xac dinh béi go f(z) = 3z + 5.
ii) V6i moi = € R ta ¢6
fog(x) = f(9(x)) = fFBx—1) = Bz —1) +2 =3z + L.
Vay anh xa fog : R — R dugce xac dinh béi fog(r) = 3z + 1.

Vi du.(ty lam) Cho f,g: R — R xéc dinh béi f(z) = 22 — 1 va
g(x) =2 — 3z. Xéc dinh gof va fog.

Vi du.(ty lam) Cho hai ham s6 f,g: R — R v6i f(z) =2z + 3 va
fog(x) =4z + 1. Tim g(z)?
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2.2.3. Anh va anh nguoc

Pinh nghia. Cho f: X — Y,
@ Cho AC X, dnh cia Abédi flatap f(A) = {f(z)|z € A} CY;

@ Cho B CY, anh ngugc ctia B béi f la tap
fY(B)={zxec X|f(x) € B} C X.

@ Taky hieu Im(f) = f(X), goi la anh cia f.
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Vi du. Cho f : R — R duge xac dinh f(z) = 22 + 1. Hay tim
@ J([1,3]); f(I=2,-1]); £([=1,3]); f((1,5));
@ ') £ fNED) (25

Pap an.
a) f([1,3]) = [2,10];  f([-2,-1]) = [2,5];

f(=1,3]) = [1,10];  f((1,5)) = (2,26).
b) [ )= {0} @) ={-11}
=5 =0 U128 = [-2,-1Uf1,2].
Vi du.(ty lam) Cho f : R — R dugc xac dinh f(z) = 2? — 2z + 3. Hay
tim
@ J(11,5]); f(I=5,=2]); f([=3,3]); f((0,5));
@ ') fB) fH(=5); FN(8, 1))
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2.2.4. Cac loai anh xa

Dinh nghia. Cho 4nh xa f : X — Y. Ta néi f don danh néu

“Vai,x2 € X, 1 # 2 = f(21) # f(22)”,

nghia 13 hai phan tit khac nhau bat ky trong X thi c6 4nh khic nhau

trong Y.

Ménh dé. Cho dnh za f: X — Y. Khi do:
@ f don dnh & Vry,29 € X, f(21) = f(z2) > 21 = 227
@ f khong don dnh < “Jry,x9 € X, 21 # 22 A f(21) = f(22)”.

Ching minh. i) St dung luat logic p — ¢ < —q — —p.
ii) St dung luat logic —(p — q) < p A —gq. [ |
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Vi du. Cho anh xa f : R — R xéc dinh bdi f(z) = = + 3. Xét tinh don
anh cta f.

Giai. V6i moi z1,70 € R, néu x1 # w9 thi oy +3 £ 29+ 3
nén f(x1) # f(x2). Do d6 f la don anh.

Vi du. Cho 4nh xa f : R — R xac dinh béi f(z) = 23 + z. Xét tinh
don anh cuaa f.

Giai. V6i moi z1, 29 € R,

fl@r) = fla2) & af + a1 = 25 + 2
<:>1‘:1)’—:B§+:B1—x2:0
& (11 —29)(23 + w120+ 25 +1) =0
S a1 —29=0 (Vi.%'%—i—l‘l.%'Q—i-.’L'%—l-lZl)
& ] = To
Do d6 f la don anh.
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Vi du. Cho 4nh xa f : R — R xac dinh bdi f(z) = 2 + z. Xét tinh
don anh caa f.

Giai. Ta c¢6 f(—1) = f(0) =0 ma —1 # 0. Do d6 f khong la don anh.
Dinh nghia. Cho anh xa f: X — Y. Ta néi f toan dnh néu
“Yy € Y,3x € X sao choy = f(x)”,

nghia 13 moi phan t thuoc Y déu 1a anh ctia it nhat mot phan ti
thuoc X.
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Vi du.
a) Cho f: R — R dugc xac dinh f(z) = 23 + 1 1a toan anh.
b) Cho g : R — R dugc xac dinh g(z) = 2% + 1 khong la toan anh.

Ménh dé. Cho dnh za f : X — Y. Khi dé,
@ [ la toan anh < vdi moiy € Y, phuong trinh y = f(x) c6 nghiém
@ f khong la toan dnh < ton taiyg € Y sao cho phuong trinh

yo = f(z) vo nghiém

Vi du. Cho f: R — R xac dinh bdi f(x) = 22 — 32 + 5. Hdi f c6 toan
anh khong?

Giai. Véi y = 0 ta ¢6 phuong trinh y = f(z) vo nghiém. Suy ra f
khong toan anh.
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Dinh nghia. Ta néi f: X — Y 1a mot song dnh néu f vita 1a don
anh vua la toan anh

nghia la

VyeY,zeX: f(x) =y

Vi du.
@ f:R — R dugc xac dinh f(x) = 23 + 1 14 song anh
@ g:R — R dugc xac dinh g(z) = 22 + 1 khong 14 song anh

Vi du. Cho f: R — R xac dinh béi f(x) =z + 3. Hoi f ¢6 song anh
khong?
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Giai. Vi moi y € R, ta ¢6
y=flx) y=c+3r=y—3.

Nhu vay, v6i moi y € R, ton tai =y — 3 € R dé y = f(z). Do do6 f
toan anh. Hon nita f la don anh. Vay, f 1a song anh.

Vi du.(ty lam) Cho f: N — N xac dinh béi f(x) =2z + 1. Hoi f ¢6

song anh khong?

la

Vi du.(ty lam) Cho f : Z — Z xac dinh béi f(z) =z + 5. Héi f ¢6
song anh khong?

Tinh chat. Cho dnhza f: X =Y vag:Y — Z. Khi do

@ f,g don dnh = gof don anh = f don dnh;

@ f,g toan dnh = gof toan dnh = g toan dnh;

@ f,g song anh = gof song danh = f don dnh, g toan dnh.
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2.2.5. Anh Xa nguagc

DPinh nghia. Cho f: X — Y la mot song anh.

Khi do6, v6i moi y € Y, ton tai duy nhat mot phan ti € X thoéa
f(z) =y. Do d6 tuong ung y — = 1a mot anh xa tt Y vao X. Ta goi
day 13 dnh za ngudc cia f va ky hieu £~!. Nhu vay:

1y — X
y +— z Vi f(z)=y.

Vi du. Cho f la anh xa tit R vao R xac dinh béi f(z) = = + 4. Ching
té f song anh va tim f~1?

Dap an. f~1(y) =y — 4.

Toan Roi Rac Chuong 2. Tap hgp va anh xa (©2020 LVL



Vi du. Cho f: 002 — [0;4]
€T — $2

thi F7he (04— [0;2]
Yy — \/?7

Dinh 1ly. Cho dnh za f: X — Y. Khi dé, néuVy € Y, phuong trinh
f(z) =y (theo an ) c6 duy nhit mot nghiem thi f la song dnh. Hon
nita, néu nghieém do la xo thi f~1(y) = xo.

Vi du. Cho f: R — R xéc dinh béi f(z) = 52 — 3. Héi f ¢6 song dnh
khong?

Giai. Véi moi y € R, ta xét phuong trinh an x sau

y+3
—

Nhu vay, phuong trinh c¢6 nghiém duy nhat, suy ra f 1a song anh.

y=fx)y=5r—-3<x=
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Hon nt
T - ey e - 2

Vi du.(ty lam) Cho f: R — R xéc dinh béi f(x) = 2% + 1. Héi f c6
song anh khong? Néu c6, tim anh ngudc clia f

Vi du.(ty lam) Cho anh xa f: X = (2,400) - Y = R dinh bdi
f(z) = 4In(5x — 10) + 3,Vz € X.

Chitng minh f 13 mot song anh va viét anh xa nguge 1.

Vi du.(t lam) Cho f: X = (3,6] » Y = [~27, —6) dugc xdc dinh
flx)=—-a2?+22 -3 Vz e X.

Chiing minh f 14 mot song anh va viét anh xa nguge f~1(z).

Toan Roi Rac Chuong 2. Tap hgp va anh xa (©2020 LVL



Ménh dé. Cho f: X - Y vag:Y — Z la hai song dnh. Khi do:
@ f! cing la mot song dnh va (f~H) 7! = f;

Q@ [fo'f=1Idx va fof ' = Idy

@ (9f) ' =flog "

Meénh dé. Cho hai dnh za f: X - Y vag:Y — X. Néu

gof = Ianfog = IdY

thi f la song anh va g la dnh za ngudc cia f.

Vidu. Cho f: X =R\ {1} - Y =R\ {2} vag:Y — X xéc dinh bdi

2x + 1
r—1

z+1
x—2

fz) = va g(z) =

Ta dé dang kiém tra g, f(z) = x v fog(z) = 2. Do d6 f 1a song 4nh va
g la anh xa ngugc cia f.
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Dinh ly. Cho f,g la cic song dnh. Khi do
@ fh=hso=f"h

Q@ Of=heo0=hf"

Q@ fibog=he0=flhog™!

v

Vidu. Cho f: X =R\ {1} > Y =R\ {2} va h: X — X xéc dinh bdi

2r +1
r—1

flx) = va h(z) = 5z + 3.

Hay tim anh xa g sao cho gof = h?

Giai. Tacé gof =h < gofof P =hof~'. Ma f.f~! = Idx, suy ra

g = hof~1. Theo nhu vi du truée ta c6 f~1(z) = T . Vay
T _
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Nhan xét. Cho X va Y la cac tap hitu han va éanh xa f : X — Y. Khi
dé

@ Néu f don anh thi |[X| <|Y;
@ Néu f toan anh thi | X| > |V
@ Néu f song anh thi | X| = |Y].

Toan Roi Rac

Chuong 2. Tap hgp va anh xa (©2020 LVL



	Ni dung chuong 2
	2.1. Tp hp
	Ni dung
	2.1.1. Khái nim
	2.1.2. Các phép toán trên tp hp
	2.1.3. Tp các tp con cua mt tp hp
	2.1.4. Tích Descartes

	2.2. Ánh xa
	Ni dung
	2.2.1. Ðinh nghıa
	2.2.2. Ánh xa hp
	2.2.3. Anh và anh nguc
	2.2.4. Các loai ánh xa
	2.2.5. Ánh xa nguc


