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Bai 1: Chitng minh céc tinh chat da néu ¢ muc 1.1.3.

a. Tinh giao hoan

e AUB=BUA
€c(AUuB)=rx€cAVereBesreBVreAsre (BUA)

= (AUB) C (BUA)
Tuong tu (BUA) C (AU B)
Suyra AUB=BUA
e ANB=BNA
re€(ANB)=rxcANreBeorecBAreAs e (BNA)
= (ANB)C (BNA)
Tuong tu (BN A) C (AN B)
Suyra ANB=BnNA

b. Tinh két hop

e (AUB)UC =AU (BUC)
reA

re€(AUB)UC= | z€eB ©rxcAU(BUCQC)
rel

= ((AuB)UC)C (AU(BUC(C))

Tuong tu (AU (BUC)) C (AUB)UC)

Suyra (AUB)UC =AU (BUC)

e (ANB)NC=AN(BNC)
reA

ce(ANB)NC=< z€B ©rxecAN(BNC)
xeC

= (AnB)NC)Cc (An(BNC(C))

Tuong tu (AN (BNC)) C (ANB)NC)

Suyra (ANB)NC =AN(BNC)

c. Tinh phan phbi

e AU(BNC)=(AUB)N(AUC)
re AU(BNC)=z€ AV iig [i:g {igé
srxe(AUB)N(AUQC)

= (AU(BNC)) C((AUB)N(AUQ))

Tuong tu (AUB)N(AUC)) C (AU(BNCQ))

Suyra AU(BNC)=(AUuB)N(AUC)

e AN(BUC)=(ANB)UANCQC)
reAN(BUC) = ze An|“CEB {xEA {:UGA
sre(ANB)UANC)

= (AN(BUC)) C((ANB)U(ANCQC))

Tuong tu (ANB)U(ANC)) Cc (AN (BUC(C))

Suyra AN(BUC)=(ANB)U(ANC)

i

zeC r € B reC

d. Tinh chat dbi ngau De Morgan
e (ANB)*= A°UB°



re X\A

r€(ANB)=zeX\(ANB)&( 2¢ A & 1€ X\B

r¢ B
SxreA°UB = (AN B)° C (A°U B°)
Tuong tu A°U B¢ C (AN B)°
Suy ra (AN B)¢ = A°U B¢
e (AUB) = AN B°

z€(AUBF =z X\(AUB) & 1€ XA i¢’4 @{

¢ B
s re (A°NBY) = (AUB)° C (A°N B°)
Tuong tu (AN B€) C (AU B)°
Suy ra (AU B)° = A°N B¢

re X [

re X\A
r e X\B

Bai 2: Cho céac tap hop A, B, C. Chiing minh:

a)AN(B\A) =92 DbJAU(B\A) =AUB ¢)(ANB)U(A\B)=A
d)A\(B\C) = (A\B)U (AN C)

e)A°N B°= B°va B C Akhivachikhi A=15B

a)

Gidst AN (B\A) # @
Khi d6 z € AN (B\A)
Suyra{ ved
re€BAz ¢ A
Vay AN(B\A) =2
Cach 2:
AN(B\A)=AN(BNA)=(ANAYNB=g

sreANBNAS =2 (voly)

b)
AU(B\A)=AU(BNA)=(AUB)N(AUA°)=AUB
c)
(ANB)U(A\B)=(ANB)U(ANB)=AN(BUB*) =A
d)

A\(B\C) = A\(B N C°)

=AN(BNC)*=AN(B°UC)
=(ANB)U(ANC)=(A\B)U(ANC(C)

)

(=)A°NB*=(AUB)=B°<AUB=B< ACB
Ma BcCA

= A=20B

(<) Taco A=B= (ACB)AN(BCA)
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ACB=AUB=B<%& (AUB)° = B®& A°N B = B

Bai 3: Cho A, B la cac tap con cia X va C, D la cac tap con cia Y. Chiing minh:
aA)(AxC)N(BxD)=(ANB)x (CND)b(AxC)U(Ax D) =Ax(CuUD,)
)*(Ax C)U (B x D) C (AUB) x (CUD) Cho vi du chi ding thiic khong xay ra.

Lay (z,y) € (A x C) N (B x D)

(z,y) € (AxC) reANyeC reANB
*:){(x,zeBxD) @{xEBAZeD {yECﬂD
& (2,y) € (ANB) x (CN D)

)VAy( xC)N(BxD)=(ANB)x (CND)
b
Lay (z,y) € (Ax C)U (A x D)

(z,y) € (AxC) z€A re€B
@{@})(me ﬁ{yECv{yED

ved reA
< [ggg (:){ye(CuD)
< (r,y) € Ax (CUD)

(
Vay (Ax C)U(Ax D)=Ax (CUD)

e Ching minh
Lay (z,y) € (Ax C)U (B x D)

(x,y) € (AxC) reANyeC reA yeC
= (z,y) € (B x D) r€BAyeD r€eDB yeD
= (z,y) € (AUB) x (CUD)
= (AxC)U(BxD)C(AUB)x (CUD)

e Vi du dé dang thitc khong xay ra
A={1},B={2},C ={3},D = {4}
= (AxC)U (B xD)={(1,3),(2,4)}

AUB = {1,2}
CUD = {3,4)
Lay (z,y

)= (1,4) € (AU B) x (CUD)
(14) ¢ (A x C) U (B x D)

Bai 4:Bing cach 1ap bang gia tri logic 0 va 1, hay chting minh Ménh dé 1.2.2

*p=qg=q=>p=pVgq.

Pl4|P|q|P=q9|9=DP|PV]
1711010 1 1 1
17101011 0 0 0
0[1(1/0 1 1 1
0]0]1]1 1 1 1




Pla|p|q|pNqg|pANq|pVq|pVqg|pVq|DpNg
111]01]0 1 0 1 0 0 0
110|011 0 1 1 0 1 0
0O[1[110 0 1 1 0 1 0
0]0]1]1 0 1 0 1 1 1
*pD=q=pNgq

PlA|q|PNq|P=q|DP=(q

11110 0 1 0

1101 1 0 1

0[1]0| O 1 0

0/0]1 0 1 0

Bai 5: Xét p, q la cdc ménh dé trong vi du 1.2.1. Hay phat biéu va xét tinh ding, sai
ctia ménh dé sau day: pV ¢, pAq, p=q, D, D= q, p < q.

(Vi dy 1.2.1: Cho p la ménh dé: 17 1a s6 nguyen t6, con q la ménh dé: /2 1a s6 hitu ty.
Khidop=1¢=0)

Phét biéu:

e pV ¢: 17 la s6 nguyen t6 hodc /2 la s6 hitu ty

e p A q: 17 1a s6 nguyén t6 va v/2 1a s6 hitu ty

e p = ¢: néu 17 la s6 nguyen t6 thi v/2 1a s6 hitu t§

e p: 17 khong 1a s6 nguyen to

e p = ¢: néu 17 khong la s6 nguyen t6 thi /2 1a s6 hitu ty
e p < ¢: 17 1a s6 nguyen t6 néu va chi néu v/2 la s6 hitu ty

Dé xét tinh ding sai ctia ménh dé da cho, ta c6 bang:

Pl PVq|pANq|P=q|P|P=q|P=(
110 1 0 0 0 1 0

Bai 6: Trong cac phat biéu duéi day, phat biéu nao la ménh dé. Hay néu tinh dang sai
clia titng ménh de.

A)VkEZ: k2 —k>0.

b)Vz2€Z,IreQ:22—rz+r>1

c¢) Ton tai mot hanh tinh c6 khéi lugng 16n hon Trai Dat.

d) Tat ca cac con ché c6 doi canh déu c6 bo long mau trang.

e)* V6i moi s6 nguyén khong am z,y, z, néu 22915 4 42015 = 22015 thi o + y > 2.

Cac phat biéu da cho déu la ménh dé.

a)
k<0
£.1.2 >
Ta co:k kEk>0< k> 1

Ma k € Z nén ménh dé trén la dung.




b)

Tac6:Vz€Z,Ir=2€Q:2%> —rz+r >1. Do dé ménh dé da cho la ding.

¢) Ménh dé da cho dang vi ¢c6 Moc tinh 1a hanh tinh c¢6 khdi lugng 16n hon Trai DAat.
d) Xét menh dé: Ton tai mot con ché x sao cho x ¢6 doi canh va x khong ¢6 bo long mau
trang.

Vi khong c6 con ché nao c¢6 canh nén ménh dé nay sai.

Vay ménh dé da cho la ding.

e)

* Xét ménh dé:

V6i moi s6 nguyén khong am x,y, z, néu x + y < z thi 22915 4 42015 £ 22015 (7)
Taco:z+y <z

= (1 + )20 < 2005

o 2205 4 Ol a0y O3 20132 L2005

= 22015 4 92015 <« 22015 (do 2, y, 2 12 sO nguyén khong am)

s 72015 | 2015 4 2015

Vay (1) dtng nén ménh dé da cho ding.

Bai 7: Cho anh xa f : X — Y. Gia st Ay, A, la cac tap con cua X con By, B, la cac tap
con ctua Y. Chitng minh

D f MBI UB) = f U B)UF (B f (BN By) = (BN £ (By)

b) f(A1U Az) = f(A1) U f(A2); f(AL N Az) C f(A1) N f(Az).

C)Néu f don anh thi f(Al N AQ) = f(Al) N f(AQ)

2)
* Chfrng minh: f71(31 U BQ) = fﬁl(Bl) U fﬁl(BQ)
Léy T € f_l(Bl U BQ)
= f(z) € By U By

f(x) e B re [7YB)
;‘ [ f)en ~ [ v e /(B
=T & fﬁl(Bl) U fﬁl(Bg) = f71<31 U Bg) - fﬁl(Bl) U fﬁl(Bg)
Chtng minh tuong tit cho chic¢u ngudc lai.
Vay f~1(B1U By) = f(B1) U f(By)
*Tuong tu ta chiing minh duge f~1(By N By) = f~1(By) N f~4(By)
b)
Lay y € (A1 U Ay)
=dre AAUAy: f(x) =y

f(z) € f(A1) _
= f(x)Gf(A;) :>y—f<x>€f(A1)Uf(A2)
Do d6 f(A1UAz) C f(A1) U f(A2).
Chitng minh tuong tu cho chiéu ngugc lai.
Vay f(A1UAs) = f(A1) U f(As).
*Ching minh f(A; N As) C f(A1) N f(A2).
TH1: VI=g
TH2: VT+#
Lay y € f(Ai1 N Ap)
=dreAiNA: f(z)=y




f(z) € (A1) _

- { flz) e f(A) YT f(x) € f(A1) N f(Ag)
Vay f(AiNAz) C f(A1) N f(A2)
c

)

Lay y € f(A1) N f(A)
ye f(A)= 3w €A y= f(z1)
y € f(As) = 3w € Ay 1y = f(a2)
Do f don anh nén z; = x5, = x
=T E Al va T € AQ
:>£IZ'€A1HA2
=y = f(z) e f(A N Ay)
Vay ta c6 dpcem.

Bai 8*: Cho anh xa f : X — Y. Khi d6 cac phat bic¢u a) va b) 1a tuong duong:
a)f don anh.

b) Vi moi tap con A clia X, ta déu c6 A = f1(f(A)).

Céac phat biéu c) va d) ciing tuong duong:

c)f toan &nh.

d)V6i moi tap con B cia Y, ta déu c6 B = f(f~!(B)).

*Ching minh a)<b):

e a=b
Gia st f don anh. Ta ching minh A = f~(f(4)).

— Lay r € A tuy ¥.

= f(2) € f(A) =z € f(f(4))
Suy 1a A C f1(f(A))

— Lay z € f7(f(A)) tuy ¥.
= f(z)e f(A)=J' € A: f(2') = f(x)
Do fdondanhnén 2/ =z = zx € A
Suy ra fH(f(A)) C A

Vay A= [71(f(A)).

e b=a
Cach 1:
Giast A= f71(f(A4)),VA C X. Ta ching minh f don anh.
That vay, lay z1, 70 € X : f(z1) = f(x9)
bat Ay = {x1}, Ay = {xs}
Suy ra f(A1) = {f(21)} = f(A2) = {f(z2)}
= A= fTH(f(A) = FH(f(A2) = A

= T = Ta.




Suy ra f don anh.

Cach 2:

Gia st f khong don anh

e dr,d’ € X f(x) = f(a') Ao # 2.
LiyACX:zeAna' ¢ A

Khi d6 = € f7(f(A)) = f(z) € f(A)

ma f(z) = f(&') = () € f(A)

=2 € f7Hf(A)) = 2’ € A (mau thudn vé6i 2’ ¢ A).
Vay f don anh.

Vay a<b.
*Ching minh c)<d):

e c=d
Gia sit f toan anh

— Layye B
= dr e X :y= f(x) (do f toan &nh)
= f(r) e B=x€ f1(B)
= F@) € B =y € FU(B)).
Suy ra B C f(f~1(B)).

— Lay y € f(f1(B))
=3Jz e f1(B):y=f(x)
Talaicoz € f71(B) = f(x) € B=y € B.
Suy ra f(f~*(B)) C B.

Vay B = f(f~(B)).

e d=—c
Gia st f khong toan anh < Jy € YVx € X 1y # f(x). (1)
Lay B€Y saochoy € B
Khi d6 y € [(f-1(B)) (do B = [(/~(B))
= Jr € f1(B) C X : f(z) =y (mau thuan véi (1)).
Vay f toan anh.

Vay ced.

Bai 9: Chocacanh xa f: X =Y vag:Y — Z. Chiing minh:

a) Néu go f 1a don anh thi f 14 don anh.

b) Néu g o f la toan anh thi g 1a toan anh.

c) Néu f va g song anh thi g o f ciing song anh. Khi d6 cac anh xa f,g,go f déu co6 cac
anh xa nguge théa man tinh chat sau: (go f)™' = f1og ™t

a) Lay @1, w0 € X & f(21) = f(22)
= g(f(21)) = g(f(22))




= go f(z1) =go f(22)

= 1x1 =29 (do go f don anh)
Vay f don anh.

b) Lay z € Z

S e X:z=go f(z) = g(f(x)
=y =[f(z)eY z=yg(y)

Vay ¢ toan anh.

c)
1. Chiing minh g o f song anh:

e Ching minh g o f don anh:
Lay z,2' € X : go f(z) = go f(2)
Khi dé: g(f(x)) = g(f(z"))
= f(z) = f(2') (do g don anh)
= x =2’ (do f don anh)
Suy ra g o f don anh.

e Ching minh g o f toan anh:
Liyz€ Z=3JyeY :z=g(y) (g toan anh)
Vi f toan anh nén 3z € X : y = f(x)
Suy ratacé: dr € X : z=g(f(z)) =go f(x)
Suy ra g o f toan anh.

Vay g o f song anh.

2. Chitng minh (go f)™' = ftog™:
Lay z € Z tuy ¥, ta co:
(gof) ' (z)=rveX
=z =go f(z) =g(f(z))
= f@)=g'(z) =y €Y
=r=["y) =g '(2)=[Tog'(2)
Vay (go f)™'=fog™".

Bai 10: Cho cac anh xa f,g: X — X sao cho f o g la song anh. Ching minh rang f don
anh khi va chi khi ¢g toan anh.

e Chiéu thuan:
Gia st f don anh.
Lay b € X, dat ¢ = f(b)
=Jdae X:c= fog(a) = f(g(a)) = f(b) (do fog toan &nh)
Vi f don anh nén b = g(a)
T do ta c6: Vb e X, Ja € X : b= g(a).
Suy ra g toan anh.
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e Chicu dao:
Gia st g toan anh.
Lay bi,by € X 1 f(b1) = f(b2),
day € X : g(a) = by
Jdas € X : g(ay) = by
Khi d6 ta c6: f(g(a1)) = f(g(az)) & foglar) = foglaz)
= a; = ay (do f o g don &nh)
= by = by
Suy ra f don anh.

Vi g toan anh nén

Vay f don anh khi va chi khi g toan anh.
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