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Bai 1: Chimng minh cac tinh chat da néu ¢ muc 1.1.3.

a. Tinh giao hoan
+ AUB=BUA
XE(AUB)=XxeEAVXeEBo xeEBVXeEAo xe(BUA)
= (AuB)c (BUA)
Tuong tw (B U A) c (AU B)
SuyraAuUB=BUA
+ANB=BNA
XE(ANB)>xeEAAXEBo xeEBAXEA=XE(BNA)
= (ANB)c (BNA)
Tuong ty (BN A) < (AN B)
SuyraANB=BNA

b. Tinh két hop
+ (AuB)uC=AuBUC)
x E A
Ta chonxsaocho:x € (AU B)U C:[x EBe x € AU (BUQOD)
x €C

> (AuB)UC)c (AU (BuQ))
Tuongty (AU (BU C)) c (AU B) U C)
Suyra(AuUB)UC=AU (BUQOQC)

+ (ANB)NC = AN(BNC)

x €A
Ta chon x sao cho:x € (AN B)NC = {x € B&xeANBNC)
x € C

= (ANB)NC)c (AN (BN C))

Tuongtw (AN (BN C)) c (ANB)NC)
Suyra(ANB)NC=ANBNC)

c. Tinh phan phai

e AUBNC=AUBNAUDOC

P RN M

<xe(AUB)N(AUCOC
=>(AU(BNC)c((AuB)N(AuUCQC))
Tuongty (AUB)N(AUC))c (AU (BN C))
SuyraAuBNC)=(AuB)N (AU C)

e ANBUC=ANBUMLNO

x €ANBuUCO :XEA/\KEE@{;CE; {ii'g



= xeANB)Y (AN C)

= (AN (BUC) cC(ANB)U (AN C))
Tuong tu (AN B) U (AN C)) < (AN (BU C))
SuyraAN (BuC)=(ANB)U (AN C)

d. Tinh chat déi ngiu De Morgan
+ (ANB)¢ = A° UBS

x€eEX
xE(ANB) =>x EX\(ANB)olx¢gdo [xEX\A
xé&B x € x\B

© XeAUBS = (AN B) c (A° U BY)
Tuong tu A° U B¢ < (A NB)¢
Suy ra (AN B)t=AcuU B¢

« (AUB) = A°NBC

*x€E(AUB)X > xeX\AUB) oxexa[ ] {xEX\A

xX€&B x € X\B

& X € (A° N BY) = (A U B)c (A° N BY)
Tuong tu (A N B€) c (AU B)¢
Suyra(AuUB)=AcN B¢

Bai 2: Cho céc tap hop 4, B, C. Ching minh:

a)A N (B\4) =0 b)AU(B\4)=AUB )(ANB)U(A\B)=4
d)A\(B\C) = (A\B)U (4 N C)

e)A° N B¢ =B vaB c Akhivachikhid =B

a)ANB\A)=0¢
Gia st A N (B\A)% @
Khi d6 x € AN (B\A)
X €EA
Suy ra, ¢ g A ¢ A
Vay AN(B\A) = @

SXEANBNAS=@ (VO Iy)

b) AU(B\A)=AUB
AUBW=AUBNA)=(AUB)N(AUA) =AUB
C)(ANB) U(A\B) = A
(ANB)U(AB)=(ANB)UANB)=AN(BUB)=A
d) A\(B\C) = (A\B) U (AN C)

A\(B\C) = A\(B NCY)

=AN(BNCH)=AN (B UC)
=(ANBY)UANC)=(AB)U (AN C)
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e) AN B¢ =B¢vaB c Akhivachi khiA=B

(=)A“NB‘=(AuB)=B°cAuB=B< AcB
MaBc A

= A=8B

() Tac6A=B=>(AcB)A(BcA)
AcB=>AUuB=Bo (AUB) =B AN B‘=B°

Bai 3: Cho 4, B 1a cac tap con cna X va C, D la céc tap con cua Y . Chirng minh:
AAXC)NBxD)=ANB)x(CND)b)(AXxC)U (A xD)=4%(CUD)
c)*(A*xC)U(BxD)c(4UB)x(CuUD) Cho vi du chi dang thirc khong xay ra.

a)
Liy (x,y) € (AxC)N(B x D)
(x,y) € (AXC) XEAANYEC xX€ANB
{(x,y)e(BxD)@{xEB/\yED@{yECnD
< (x,yY)€E(ANB)x (CND)
Vay(AxC)N(BxD)=(ANB)x(CND)
b)
Lay (x,y) € (AxC) U(Ax D)

(xy)€(AxC) _ (xea (xeB _ "yee“é@{ X€EA
(x,y) € (B xD) yecC y€ED y € (CUD)

y€D
S (x,y) eAx (CUD)
Vay(Ax C)U(Ax D) = Ax (CUD)
c)

- Ching minh:

Lay (x,y) € (AXC)U (B X D)
(x,y) € (AXC) XEAANYyEC x€EA yecC
(x,y)e(BxD)=> XEB Ay €D [xEB yED

= (x,y) E(AUB) x (CUD)
= (AXC)UBxD)c (AUB) X (CuUD)

- Vi du dé dang thirc khong xay ra
A={1} B={2} C={3} D={4}
= (AxC)u (B xD)={(1,3),(24)}
AUB ={1,2}
CuUD={34}
Lay (x,y) =(1,4) € (AUuB) x (CUD)
(1,4) ¢ (AXxC)U(BxD)

( Bai 4: Bang cach 1ap bang gia tri logic 0 va 1, hiy chimg minh ménh d¢ 1.2.2
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Bai 5: Xét p, q 1a cac ménh dé trong vi du 1.2.1. Hay phat biéu va xét tinh ding,
sai cuia ménh dé sauday: pvq,pAQ, p=0qpp=>0q,p< Q.

(Vi du 1.2.1: Cho p 1a ménh dé: 17 14 s6 nguyén t4, con q 12 ménh dé: V2 1a s6 hiru ty. Khi
dop=1,q=0)
Phét biéu:
* pVvg: 17 1a s6 nguyén to hodc v2 13 s6 hitu ty
* PAQ: 17 la s nguyén to vay2 1a so hitu ty
p=q: néu 17 1a s6 nguyén t6 thiv2 14 s6 hitu ty
p . 17 khong la s6 nguyén to ) )
+ p =(: néu 17 khdng la s6 nguyén t6 thi v2 la s¢ hiru ty
p < q: 17 1a s6 nguyén t6 néu va chi néu /2 1a so hitu ty

Plajpva|pAaq|p=q|p|p=0| P
g
1fo] 1 [0 0 Jo] 1 0

Bai 6: Trong céac phat biéu duoi day, phat biéu nao 1a ménh de. Hay néu tinh dung sai
ctia tmg ménh dé.

a) vk € Z:3k* -k =0.

b)VzeEZIAreQ: 22 -rz+r21.

¢) Ton ta mdt hanh tinh ¢6 khoi lugng 16n hon Trai Dat.

d) Tat ca cac con ché c6 doi canh déu c6 bo 16ng mau tring.

e)* Vo6i moi s6 nguyén khong am x, y, z, néu x2°1° + 2015 = 22015 thi x + y > .

Cac phat biéu di cho déu 1a ménh dé.
a)

TaCéZkz—kZO@[kzl

k<0

Ma k € Z nén ménh dé trén 1a dang.




b)
Tacé:Vz€ZIr=2€ Q:z> —rz+r = 1.Do d6 ménh dé da cho la dung.
Ménh d& da cho dang vi ¢ Moc tinh 1a hanh tinh c6 khéi luong 16n hon Trai Dat.
Xét ménh dé&: Tdn tai mot con cho x sao cho x ¢ doi canh va x khéng ¢ bo 16ng mau
trang.
Vi khéng c6 con ch6 nao c6 canh nén ménh dé nay sai. Vay ménh dé da cho 1a dang.

e)

* Xét ménh dé:

Vi moi sb nguyén khdng am x,y, z, néu X +y < z thi x2015 + y2015

22015_(1)

TacOo:x+y<z

= (x + y)2015 < 72015

= 3%+ C015x°0My +Clopsx23y2 + . . . 4 y2015 < 7

= x2015 + y2015 < 72015 (g x, y, z la s6 nguyén khéng am)

— 2015 4 2015 72015

Vay (1) dung nén ménh dé di cho dung.

Bai 7: Cho anh xa f: X — Y. Gia s 41, 4> 1a cac tap con cua X con Bi, B> la cac tap
con cua Y. Chirng minh

a)f - (B1UB2)=/"(B1)Uf ' (B2); 1 (B1NB2)="1(B1) NS~ (B2)
bY(41 UAz)=f(A41) Uf(42); (A1 NA2) € f(A41) Nf(A2).

c)Neéu f"don anh thi /{41 NA42) =f{41) N f{42).

a)
* Chang minh: f~1(B1 U B2) = f71(B1) U f~1(B>)
Liy x € f~1(B, UB,)

oo eB e s (B
f(x) € B, x € f~1(By)

= x € f (B U f1(B) = f~'(B1UB,) c f1 (B U f1(B)
Chirng minh tuong ty cho chiéu nguoc lai
Vay f71(By UBy) = f~H(By) U f~1(B;)
Tuong tu chimg minh duoc f~1(B; N B,) = f~1(B;) N f~1(B,)

b)

Chang minh f(A1 UA2) =f(Al) UT(A2):

Lay y € f(AL UA2)

= 3Ax €A, UA,: f(x) =y

f(x) € f(Ay)
F(x) € f(4,) = f(x) € f(4)) U f(4y)

Do d6 f(A1 U 4;) < f(Ay) U‘f(A1)

Chtng minh tuong tu cho chiéu ngugc lai.

Vay f(4; UA,) = f(4;) U f(4))
Ching minh f(AL N A2) € (A1) nT(A2)
TH1: VT=0
TH2: VT+ 0
Lay y € f(4; N Ay)
= 3Ix €A, NAy:f(x) =y




f(x) € f(Ay)
= e pony =¥ =F) efAD nf(A)
Vayf(A1 NAz) c f(A) N f(A2)

c)

Layy € f(A1) N f(A2)

y €ef(A) = 3Ixs €A1y =TF(X1)
y ef(A2) = 3Ixo e Az 1y =T(X2)
Do f don anh nén X1 = X2 = X

=> XEA1VaxeEA

=>XEANA

=>y=Ff(x) e f(A1 N A2)

Do d6 f (A1 Nf (A2) ¢ f (ADAL).
Viy ta co6 dpem.

Bai 8*: Cho 4nh xa f: X — Y . Khi d6 cac phat biéu a) va b) 1a twong duong:
a)f'don anh.

bV i moi tip con A cta X, ta déu c6 4 = £ (£ (4)).

Céc phat biéu ¢) va d) ciing twong duong:

¢)f toan anh.

d)Vé6i moi tap con B cuia Y, ta déu c6 B = f(f~(B)).

I. Chtrng minh a&<b
e a=b
Gia st f don anh. Ta chimg minh A = f~1(f (A)) ,VA c X.

— Liyx € Atly y.
= f(x) e f(A) = x e T~ 1(f(A))
Suy ra A c £-1(f (A))

— Lay x e f~1(f(A)) tay y.
= f(x) e f(A) =3Iy e A: f(y) =1(X)
Dofdonanhnény =X = XxX€A
Suy ra f=1(f (A)) c A

Vay A = T71(f(A)).

e b=>a
Gia st A=f"1(f(A)), VA c X. Taching minh f don anh.
Ta lay x1, x2 € X : f(x1) = f(x2)
bat A = {xi}, B = {x2}
Suy ra (A1) = f(x1) = f(x2) = f(B)
= A=f"1(f(A) =f1(f(B)) =B
= X1 = X2
Suy ra f don anh.

Vayae b.
I1. Chirng minh ¢ & d:




e c>d
Gia su f toan anh, ta ching minh B = f~(f (B)) ,vB .

— Liyy€eB
= Ix € X : y = f(X) (do f toan anh)
= f(x) eB = xe f~1(B)
= f(x) e f(f~}(B)) =y e f(f"1(B)).
Suy ra B c f(f~1(B)).

— Layy e f(f~(B))
= 3Ix e f~1(B) : y = f(X)
Talaicoxef~1(B)=f(x) eB=>yeB.
Suy ra f(f~1(B)) c B.

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

o d=>c
Gia su fkhéng toan anh JyeyY, vxeX 1y =f(x). (1)
LAy BEY sao choy € B
Khidgoy € f(f~1(B)) (do B =f(f~1(B)))
= Jx € f~1(B) c X : f(X) =y (mau thuan vaéi (1)).
Vay f toan anh.

Vay ced.

Bai 9: Cho cac anh xa f: X — Yva g : Y — Z. Ching minh:

a) Néu g ° f'1a don anh thi #'1a don anh.

b) Néu g ° f'la toan anh thi g la toan anh. .

c) Néu f'va g song anh thi g ° f'cling song anh. Khi d6 cac anh xa £, g, g ° f"déu co cac

anh xa nguogc thda man tinh chat sau: (gof)~ ' =" log™!.

a) Gia str f khéng la don &nh

= 3 X1%# X2 thudc X : f(X1) = f(X2)
= g(f (x1)) = 9(f (x2))
= g f khéng la don 4nh
Vay f don anh.
b) g - f latoan anhe g(f (x))=Z
g(Y) cZ Ta chi can chimg minh Z < g(Y)
f(X)cY = Z= g(f(X)) =g(Y)
Vay Z=g(Y) nén g la toan anh

c)

I.Chiing minh g < f song anh: Ta can chirmg minh g © f vira don anh vira toan anh
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1) Chirng minh néu f va g 1a don anh thi g ° f 13 don anh
f 1a don anh: Va,be X, a+ b =f(a)+ f(b)
g l1a don anh: f(a) # f(b) =g(f(a)) # g(f(b))

Vay g ° f 1a don anh

2) Chirng minh néu f va g 1a song anh thi g - f 14 song &nh
g toan anh: vz € Z, 3y € Y: z=qg(Y)
f toan &nh: ye Y,axe X: y=f(x)
vz €Z, axe X: z=g(f(x))

Vaygef latoananh

Vaygef lasongéanh

I1.Chitng minh (g<f) *=f1-g™: Liyz € Z tly y, ta cO:
(g°f) M (2) =x€eX
=z =g°f(x) =g(f(x))
=f(x)=g'(z)=yeY
=>x=fHy)=f g @) =Ff"°972).
Vay(gef)y t=ftog™

Bai 10: Cho cac 4nh xa £, g : X — X sao cho /> g 1 song 4nh. Chtrng minh rang f don anh
khi va chi khi g toan anh.

« Chiéu thuan:
Gia su f don anh.
Liy be X, datc = f(b)
>3Jae X:c =f-g(a)="f(g(a)) =f(b) (dof- gtoananh)
Vi f don anh nén b = g(a)
Tudotaco: Vb eX,FaeX: b=g(a).
Suy ra g toan anh.

+ Chiéu dao:
Gia sir g toan anh.
L&y by, b, € X: f(by) = f(b2)

Jda; € X:g(ay) = by

Jda, € X:g(a,) = b,

Khi d6 ta c6 : f(g(ar)) = f(g9(az)) & feogla) = foglaz)
= a; = a,(dof o gdon anh)

= by = b,

Suyra f don anh

Vay f don anh khi va chi khi g toan anh

Vig la toan anh nén {
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