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Cd s@ Logic

Chuong I: Co sa logic

- Ménh dé

- Dang ménh dé

- Qui tac suy dién
- Vitw, lvong tw

- Tap hop

- Anh xa

- Qui nap toan hoc
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o ceaeumm——

l. Ménh de

1. Pinh nghia: Ménh dé 1a mét khang dinh cé gid tri chan ly
xac dinh, dung hoac sai.

Cau héi, cAu cadm than, ménh Iénh... khéng la ménh dé.
Vi du:
- mat tr&i quay quanh trai dat
- 1+1 =2
Hém nay trdi dep qua ! (ko 1a ménh dé)
Hoc bai di ! (ko 1a ménh dé)

3 14 s6 chan phai khéng? (ko 1a ménh dé)

ol
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l. Ménh de

Ky hiéu: ngwoita dung cac ky hiéu P, Q, R... dé chi ménh dé.

Chan tri cua ménh de:

MOt ménh dé chi cd thé ding hodc sai, khdng thé
dong thai vua dung vua sai. Khi ménh deé P dung ta
noi P co chan tri ding, ngugc lai ta noi P co chan tri
sal.

Chan tri dung va chan tri sai sé dugc ky hiéu lan
luct la 1(hay D,T) va 0(hay S,F)

—
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e ccoemmm—

l. Ménh de

Kiém tra cac khang dinh sau c6 phai la ménh dé khéng?

- Paris la thanh phd ctia My.

- n la so tw nhién.

- con nha ai ma xinh thé!

- 31a sb nguyén to.

- Toan r&i rac 1a mdn bat buéc cia nganh Tin hoc.
- Ban c6 khdée khéng?

- X° +11u6n dwong.

>
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e ccoemmm—

l. Ménh de

2. Phan loai: gom 2 loai

a. Ménh dé phtrc hop: 1a ménh dé duwgc xay dwng tir cac
ménh dé khac nho lien két bang cac lién tw (va, hay, khi
va chi khi,...) hoac trang tr “khéng”.

b. Ménh dé so cap (nguyén thdy): L4 ménh dé khong thé
xay dwng tw cac ménh dé khac thong qua lién tw hoac
trang tr “khong”.

Vi du:

- 2 khéng la s6 nguyén to

- 214 s6 nguyén to (so cap)

- Néu 3>4 thi tr&i mwa

- An dang xem phim hay An dang hoc bai
- HOm nay troi dep va 1 +1 =3
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l. Ménh de

3. Cac phép toan: co 5 phép toan
a. Phép phu dinh: phi dinh cia ménh dé P dwoc ky
hiéu la —P hay P (doc la “khong” P hay “phu dinh

cua” P).
Bang chan tri P |=P
1 |0
Vidu: 0 |1

- 214 sb nguyén to

Phu dinh: 2 khdng la s6 nguyén to
- 1>2

Phu dinh : 1= 2

»
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l. Ménh de

b. Phép ndi lién (hoi, giao): cla hai ménh dé P, Q dwoc ki
hiéu boi P A Q (doc la “P va Q”), la ménh dé dwoc dinh
bdi: P A Q dung khi va chi khi P va Q dong théi dung.

P~ QN(PAE
Bang chan tri 0 0 1o
0L 18I
15 ORI
Vi du: 1 e

- 3>4 va Tran Hung Dao 1a vi twéng (S)
- 2 1& s0 nguyén t0 va la so chan (D)
- An dang hat va uéng nuéc (S)

—
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l. Ménh de

c. Phép noi réi (tuyén, hop): clia hai ménh dé P, Q dwoc
ki hiéu bai P v Q (doc Ia “P hay Q”), 1a ménh dé& duoc
dinh b&i : P v Q sai khi va chi khi P va Q dong th&i sai.

Q

PvO

Bang chan tri

~ ~ O ol

0
1
0
1

Vi du:
-t >4 hay n >5 (S)

0

1
1
1

- 214 s6 nguyén to hay la s chan (D)

‘|
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l. Ménh de

Vi du
- “Hém nay, An giup me lau nha va rira chén”
- “Hém nay, cb ay dep va théng minh ”

- "Ba dang doc bao hay xem phim”

‘
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l. Ménh de

d. Phép kéo theo: Ménh de P kéo theo Q clia hai ménh dé
P va Q, ki hiéu béi P — Q (doc la “P kéo theo Q” hay
“Néu P thi Q” hay “P 1a diéu kién du ctia Q” hay “Q la
diéu kién can cta P”) la ménh dé dwoc dinh b&i:

P — Q sai khi va chi khi P dung ma Q sai.

: n . P Q|P-Q
Bang chan tri
J ' 0 0] 1
N 1. 1
1l U U
Jis =asil) sl
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l. Ménh de

Vi du:

- Néu 1 = 2 thi Lenin & nguwoi Viét Nam (D)

- Néu trai dat quay quanh mat trei thi 1 +3 =5 (S)
- 1 >4 kéo theo 5>6 (D)

- © < 4 thi trol muwa

- Néu 2+1=0 thi t6i la cha tich nuwdc (D)

.|
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l. Ménh de

e. Phép kéo theo hai chieu: Ménh dé P kéo theo Q va
ngwoc lai clia hai ménh dé P va Q, ky hiéu b&i P < Q
(doc la “P néu va chi néu Q” hay “P khi va chi khi Q” hay
“P la diéu kién can va da cia Q”), 1a ménh dé xac dinh

boi:
P <> Q dung khi va chi khi P va Q c6 cung chan tri
Bang chan tri D Qi
05505 R
1==0= gl
Joc < ol
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l. Ménh de

Vi du:

- 2=4 khi va chi khi 2+1=0 (D)

- 6 chia hét cho 3 khi va chi khi 6 chia hét cho 2 (D)

- London la thanh phd nwéc Anh néu va chi néu thanh phé
HCM la tha d6 cda VN (S)

- © >4 14 diéu kién can va du cta 5 >6 (D)

‘|
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Il. Dang ménh dé

1. Pinh nghia: 1 mot biéu thirc dwoc cau tao tw:
- Ca&c ménh dé (cac hang ménh dé)

- Cacbién ménh dép, q, r, ..., tirc 1a cac bién lay gia tri 1a
cac ménh dé nao do
- Cac phéptoan —, A, v, >, & va dau dong me ngoac ().

Vi du:
E(p,q) = —(—p AQ)

F(p,q.r) = (p — q) A =(q Ar)

»
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Il. Dang ménh dé

Bang chan tri cia dang ménh dé E(p,q,r): la bang ghi tat ca
cac trwdng hop chan tri co thé xay ra doi véi dang ménh dé
E theo chan trj cia cac bién ménh dé p, g, r. Néu cé n bién,
bang nay sé c6 2" dong, chwa ké dong tiéu dé.

Vi du:
E(p,q.,r) =(p vq) —r . Ta cé bang chan tri sau

»
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Il. Dang ménh dé

Ménh dé E(p,q.r) =(p vq) —r theo 3 bién p,q,r cé bang chan
tri sau

(P vq) —r
1

©
<
®)

RPRIPIRPIPIO(OIO|O|T
R|lRr|lO|O|FR|R|O|O|L
R | O|R|O|lFR|O|lFR,|O|=
RPlRr|RP|R|RP|RP|O|O
R | O|lRr|O|FR,|O|F
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Il. Dang ménh dé

Bai tap: Lap bang chan tri ciia nhirng dang ménh dé sau
E(p,q.r) = p A(Q vr) <> =0

F(p,q) = —(p AQ) AP

.|
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G cconmesmsemmm—.

Il. Dang ménh dé

2. Twong dwong logic: Hali dang ménh dé E va F duoc goi la
twong dwong logic néu ching cé cling bang chan tri.

Ky hieu E < F (hay E EF).

Vidu —(pArg)e—pv-q

Dang ménh dé dwoc goi 1a hang ding néu né ludn lay gia tri 1

Dang ménh dé goi 1a hang sai (hay mau thuan néu né luén lay
gia tri 0.

Dinh ly: Hai dang ménh dé E va F twong dwong véi nhau khi
va chi khi E<>F la hang dung.

>
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G cconmesmsemmm—.

Il. Dang ménh dé

Hé qua logic: F dwoc goi 1a hé qua logic ctia E neu E—F la
hang dung.
Ky higu E = F

Trong phép tinh ménh dé ngudi ta khéng phan biét nhirng
ménh dé twong dwong logic v&i nhau. Do d6 doi vé&i nhirng

dang ménh dé co cdng thire phirc tap, ta thwdng bién doi dé
nd twong dwong véi nhirtng ménh dé don gidn hon.

Pé thwc hién cac phép bién dbi ta str dung cac qui tac
thay thé va quy luat logic.
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G cconmesmsemmm—.

Il. Dang ménh dé

Cac qui tac thay thé

Qui tac thay thé 1. Trong dang ménh dé E, néu ta thay thé
biéu thirc con F béi mét dang ménh dé twong dwong logic thi
dang ménh dé thu dwoc van con twong dwong logic v&i E.

Vidu.=m(pAg)vie (Hpv=aqg)vr
Qui tac thay thé 2 Gia s&» dang ménh dé E(p,q.r...) 1a mét
hang dung. Néu ta thay thé nhirng noi p xuat hién trong E boi

mét F(p’,q’,r’) thi dang ménh dé nhan duoc theo céc bién
q,r....p,q.,r’,... van con la moét hang dung.

>
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Cd s@ Logic

Il. Dang ménh dé

2. Twong dwong logic: Hal dang ménh dé E va F duoc goi la
twong dwong logic néu ching cé cling bang chan tri.

Ky hieu E < F.

Vidu —(pArg)e—pv-q

Dang ménh dé dwoc goi 1a hang dung néu no luén lay gia tri 1

Dang ménh dé goi la hang sai (hay mau thuan néu né luén lay
gia tri 0.

Dinh ly: Hai dang ménh dé E va F twong dwong véi nhau khi
va chi khi E<>F 1a hang dung.

>
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Cd s@ Logic

Il. Dang ménh dé

Cac luat logic
1. Phu dinh cua phu dinh

2. Luat De Morgan
- (pArq)ee-pvVv—(d
—(pvqg)e-paA—=(

3.Luatgiaohoan pvgeqvp
PAQ<=(qAaPp

4. Luatkéthop (pvqgq)vrepv(gvr)
(P A Q) A<= Do s(CR NN

‘|
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Cd s@ Logic

Il. Dang ménh dé

5. Luat phan phoi
Pv(gar)e (P Vgl ApEa
pa(gvr)e(parq)v(par)

6.Luatliydang pvp<p

pAp&SPp

/. Luattrunghda pv 0< p
PpArlep

.|
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Cd s@ Logic

Il. Dang ménh dé

8. Luat vé phan t& bu

9. Luat thong tri PA0<=0
sl Il = 1l

10. Luathapthu pv(pArg)<p
PAPVvQq)e P

.|
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Cd s@ Logic

Il. Dang ménh dé

11. Luat vé phép kéo theo:
P—>(<=—-PpVv(

Vi du: Néu tréi mwa thi dwdng tron < néu duwdng
kKhong tron thi troi khOng mwa

Bai tap: ‘ ‘
Cho p, g, r 1a cac bién ménh dé. Chirng minh rang:
(wpo>nNDA(d—>nN<es (P09 >t

»
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Cd s@ Logic

Il. Dang ménh dé

(=p—=>nNA@—>T)
S(pvr)a(=qgvr)
S(pA—=Qqg)vr
Sa(apvq)vr
S—(p—>q)vr
S(p—>Qg)or

‘
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Cd s@ Logic

lIl. qui tac suy dién

Trong cac chirng minh toan hoc, xuat phat tir mot sé khang
dinh dung p, q, r...(tién dé), ta &p dung cac qui tac suy dién
dé suy ra chan li cia mét ménh dé h ma ta goi la két luan.

NG6i cach khac, dung cac qui tac suy dién dé chirng minh:
(PAQAFA... ) €O hé qua logicla h
Ta thwong mo hinh héa phép suy luan do dwoi dang:

P

I

sk

—
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l1l. Qui tac suy dién

Céc qui tac suy dién
1. Qui tac khang dinh (Modus Ponens)
Qui tac nay dwogc thé hién bang hang dung:

(p—>a)ap|—q
Hoac dwdi dang so do
P—(
P
. q

.|
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l1l. Qui tac suy dién

« Néu An hoc cham thi An hoc t6t.
 Ma An hoc cham
Suy ra

* Trol mwa thi dwong wot.

« Ma chiéu nay troi mua.
Suy ra

‘|
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l1l. Qui tac suy dién

2. Quy tac phua dinh
Qui tac nay dworc thé hién bang hang dung:

Hodc dwéi dang so’ do
P—>(
—(

.|
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l1l. Qui tac suy dién

Néu An di hoc day da thi An dau toan roi rac.
An khéng dau toan roi rac.

Suy ra: An khéng di hoc day du
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l1l. Qui tac suy dién

3. Qui tac tam doan luan
Qui tac nay dwoc thé hién bang hang dung:

(P=a)A(a—r)]>(p—T)

Hoac dwdi dang so do

P—>(
qor
Lpor

‘
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l1l. Qui tac suy dién

» Néu tri mwa thi dwdng wot.
* Néu dwong wot thi dwdong tron
Suy ra néu troi muwa thi dwong tron.

« Mot con nguwa ré 1a mot con ngwa hiém

« Cai gi hiém thi dat
Suy ra mot con ngwa ré thi dat

>
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l1l. Qui tac suy dién

4. Qui tac tam doan luan roi
Qui tac nay dwoc thé hién bang hang dung:

(Pva)a—q]—p

Hoac dwéi dang so do
PVv(

—(
P

Y nghia clia qui tac: néu trong hai truong hop cé thé xay ra,
chung ta biét co moét trwwong hop sai thi chac chan trwong
hop con lai sé dung.

»
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l1l. Qui tac suy dién

Chu nhat, An thwdng Ién thw vién hodc vé qué
Chu nhat nay, An khéng vé qué

Suy ra: An lén thw vién
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l1l. Qui tac suy dién

5. Quy tac noi lién
Qui tac nay dworc thé hién bang hang dung:

(PAQ)—>(PAQ)

Hodc dwéi dang so’ do

- PAg

.|
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l1l. Qui tac suy dién

HOm nay An hoc bai. ,
HOm nay An phu me nau an.

Suy ra: H6m nay An hoc bai va phu me nau an.
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l1l. Qui tac suy dién

6. Quy tac don gian
Qui tac nay dworc thé hién bang hang dung:

(PAQ)—>p

Hodc dwéi dang so’ do

PAg

.|
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T

l1l. Qui tac suy dién

HOm nay An di hoc Toan roi rac va hoc Anh van.

Suy ra: Hom nay An hoc Toan ro¢i rac.
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l1l. Qui tac suy dién

7. Qui tac mau thuan (chirng minh bang phan chng)
Ta c6 twong dwong logic

(P AP AAD) || (P AP AAP,A—G)—> 0]

Dé ching minh ve trai 1d mét hang dung ta chirng minh néu
thém phu dinh cuda g vao cac tién dé thi dwgc mét mau thuan.

Cho a, b, c 1a 3 dwdng thang phan biét va a/lc va bllc
chirng minh a//b.

‘|
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e scoommm———

lll. Qui tac suy dién

DT P=T
D Q —0 —(
1o s g—>S
RO RN -
S
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Cd s@ Logic

l1l. Qui tac suy dién

8. Qui tac chirng minh theo trwérng hop
Dwa trén hang dung:

(pP=>r)A(@—=r)]=>[(pva)—>r]

Y nghia: néu psuy rarvaqsuyrar thi p hay qclng co
thé suy rar.

« Chirhg minh rang:
(n®—4n):3

.|
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Cd s@ Logic

l1l. Qui tac suy dién

9. Phan vi du
Pé chi’ng minh mot phép suy luan la sai hay

PuA P AR, =G

khong la mot hang dung. Ta chi can chi ra
mot phan vi du.

.|
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Company Logo

Suy luan sau co6 dung ko?

Ong Minh noi rang néu khong X : y
duoc ting lvong thi ong fa P+ oY Minh dwoc tang
sé nghi viéc. Mat khac, néu sl e
ong ay nghi viéc va vo 6ng  9: ong Minh nghi viec.
ay gi,mét‘ viéc thi phai ban r: vo 6ng Minh mat viéc.
xe.Biét rang néu vo_0ng  s: gia dinh phai ban xe.
Minh hay di lam tré th o 20 DeNe
trwdc sau gi cing s& bi mat U V9 ong hay dilam tre.
ViéC Va Cuéi Cung ang Minh ........................

da dwoc tang lwong. TRl

Suy ra néu 6ng Minh khéng qAL 28 s=0
ban xe thi vo 6ng ta da t=1
khong di lam tré - i
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l1l. Qui tac suy dién

Ching minh suy luan sau:
p—>(q—>r)
pVS
{—>(

S
R |

‘
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Cd s@ Logic

l1l. Qui tac suy dién

1) s (Tién dé)
2) pVvs (Tién dé)
3) p (Tam doan luan rdi1)

4) p—>(q-—>r)  (Tién dé)

5) q-or (Qui tic khang dinh)

6) t—q (Tién dé)

7) tor (Tam doan ludn)
T >t (Luat phdan ddo)

Vay suy luan trén la dang.

»
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T

l1l. Qui tac suy dién

Kiém tra suy luin sau:
P—q
T VS

pVT

. —> S

‘
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lll. Qui Tac Suy Dién

Ta co:

1) Gidst q — s (Gid thi€t phdn chitng)
2) qASs  (Luatphd dinh De Morgan)
qva s (Luidtdodn gidn)

4) p—q (Tién dé)
5) P (Qui tic phu dinh)

‘|
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T

lIl. Qui Tac Suy Dién

6) T Vs (Tién dé)
7)

=

(I'w 3. 6, do tam doan ludn r61)

8) PAT (Pinh nghia phép néi lién)

9) pvr (Luat phu dinh De Morgan)
10) pvr (Tién dé)
11) 0 (Ludt phan ti bu)

~. Suy luén trén 13 ding (Qui tic phan chitng).

‘|
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T

lIl. Qui Tac Suy Dién

Ki€ém tra suy lugn sau:

p
p—orT

p—>(qvrT)

qvVvs

oS

‘
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Ta xét hé sau:

p=1 (1)
p—or=1 (2)
ip-o>(Qvr) =1 (3)
qvs =1 4)
55,0 (5)

Chi ¥ ring néu hé trén vd nghiém thi suy ludn da cho 14 ding, con
néu hé trén c6 nghiém thi suy luin da cho 14 sai.

Ta thay ngay (4) 13 hé qud cua (5). Mat khdc, tit (1) va (2), (3) ta suy

{q vT =1
CuuDuongThanCong.com

= . https://fb.com/tailieudientucntt
T A4 + — 1 A — 1 Thi? 1a1 ta thavy + — 1 ~+ — 1 + — 1

ra.

I
p—
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IV. Logic vi tw

Tap hop: La mot bo swu tap goOm cac vat. Méi vat dwoc goi
la mét phan ti cua tap hop

Ki hiéu: A, B, X,...
Néu x |a phan t&r cla tap hop A, ta ki hiéu x € A
Vi du:

- N ={0,1,2,...} 1a tap hop cac sb tw nhién.

Z={0,1,-1,2,-2,...} tap hop cac sb nguyén.

Q={m/n | m,n e Z, n#0 } t4p hop céc s6 hiru ti.

R: tap hop cac sob thuc.

C: Tap hop cac so phtrc.

ol


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T

IV. Logic vi tw

1. Pinh nghia Vi tlr & mot khang dinh p(x,y,..), trong do x,y...1a
cac bién thudc tap hop A, B,.. Cho trwdc sao cho:

- Ban than p(x,y,..) khdng phai la ménh dé.
- Néu thay x,y,.. Thanh gia tri cu thé thi p(x,y,..) la ménh dé.

Vi du.
-p(n) = “n +1 14 s nguyén to”.

-q(xy) ="xe+y=1".
- 1(X,Y,2) = “X2 + y2>7”".
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IV. Logic vi tw

2. Cac phep toan tren vi tw Cho trwéc cac vi tr p(x), q(x)
theo mot bien x € A. Khi ay, ta cling c6 cac phep toan twong
ng nhw trén ménh dé

- Phu dinh —p(X)

- Phép nbi lién P(X)Ag(X)
- Phép noi roi pP(X)vg(X)
- Phép kéo theo P(X)—>q(X)

Phép kéo theo hai chiéu p(x) < g(x)

»
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IV. Logic vi tw

Khi xét mdt ménh dé p(x) vai x € A. Ta co cac trwdng hop
sau

- TH1. Khi thay x b&i 1 phan t&r a ty ye A, ta cé p(a) dung.
- TH2. V&i mot sb gia tri a € A, ta cé p(a) dung.
- TH3. Khi thay x b&i 1 phan t& a tuy ye A, ta c6 p(a) sai.

Vi du. Cho vi tr p(x) vOi xeR
- p(x) = “x%2 +1 >0”
- p(x) = “x? -2x+1=0"
- p(x) = “x? -2x+3=0"

‘|
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IV. Logic vi tw

DPinh nghia. Cho p(x) Ia mdt vi tlr theo mét bién xac dinh trén
A. Ta dinh nghia cac ménh dé lwong tir hda cua p(x) nhw
sau:
- Ménh dé “V&i moi x thuée A, p(x) ”, ki hiéu béi
“Vx € A, p(x)”,
la ménh dé dung khi va chi khi p(a) ludn dung v&i moi gia tri
a e A.
- Ménh dé “Ton tai (it nhat )hay co (it nhat) mét x thube A,
p(x))” ki hiéu béi :
“Ix € A, p(x)”’,
la ménh dé dung khi va_chi khi ¢ it nhat mot gia tri x = a

nao dé sao cho ménh dé p(a,) dung. | ‘
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IV. Logic vi tw

V: duwoc goi la luong tr phé dung

3d: dwoc goi la ltrong tw ton tai

Vi du. Cac ménh dé sau dung hay sai
-YXx e R, x?+3x+1<0”(S)
-“IXx e R, x2+3x+1<0” (D)
-‘Vx e R, x2+12>2x" (D)

-“Ix e R, x2+1<0"(S)

‘|
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IV. Logic vi tw

Pinh nghia. Cho p(x, y) la mét vj ttr theo hai bién x, y xac dinh
trén AxB. Ta dinh nghia cac ménh dé lwong ti hoa cua p(x, y)
nhuw sau:

7

‘WX e AVYy € B, p(x, y)' ="VYx € A, (Vy € B, p(X, y))
)”
)

y)

(x,y)" ="VxeA, 3y € B, p(x, y)

“Ix € A, Vy € B, p(x, y)’ =“Ix € A, (Vy € B, p(X, y)
“x e A,y € B, p(x, y)’ =“Ix € A, (3y € B, p(x, y))’

“

‘WX € A, 3y € B, p(x,

7

(
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IV. Logic vi tw

Vi du.
- Ménh dé “¥x € R, Vy € R, x + 2y < 1” ding hay sai?

Ménh dé sai vitontaix, =0,y,=1 € Rma X, + 2y, > 1.
- Ménh dé “¥x e R, 3y € R, X + 2y < 1” dung hay sai?

Ménh dé dung vi v&i mbéix =a € R, ton taiy, € R nhw
y,=—-al2,saocho a+ 2y, <l1.

‘|
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IV. Logic vi tw

Vi du.
- Ménh dé “¥x € R, Vy € R, x + 2y < 1” ding hay sai?

Ménh dé sai vitontaix, =0,y,=1 € Rma X, + 2y, > 1.
- Ménh dé “¥x e R, 3y € R, x + 2y < 1” diing hay sai?

Ménh dé dung vi v&i mbéix =a € R, ton taiy, € R nhw
y,=—-al2,saocho a+ 2y, <l1.

‘|
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IV. Logic vi tw

Vi du.

-Ménh dé “IAx e R, Vy € R, X + 2y < 1” dung hay sai

Ménh dé sai vi khdng thé cé x = a € R dé bat dang thirc

a +2y <1 dugc thoa véi moiy € R (chang han, y =-a/2 + 2
khéng thé thda bat dang thire nay).

-Ménh dé “Ix € R, 3y € R, x + 2y < 1” ding hay sai?
Ménh dé dng vi ton tai x, = 0, y, = 0 € R chang han thoa
Xy + 2y, < 1.

»


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T

IV. Logic vi tw

Binh ly. Cho p(x, y) 1a mét vi ttr theo hai bién x, y xac dinh
trén AxB. Khi do:

1) “Yx e A, Vy € B, p(X, y)" & “Vy € B, YX € A, p(X, ¥)’
2) "Ix e A,y € B, p(x,y)" < “dy € B, Ix € A, p(X, y)’
3) "Ix e A, Vy € B, p(Xx,y)" = "Vy e B, Ix € A, p(X, y)"

Chiéu dao cta 3) ndi chung khdng dung.

‘|
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IV. Logic vi tw

Phu dinh cia ménh dé lwong ti hoda vi tir p(x,y,..) cé dwoc
bang céac thay V thanh 3, thay 3 thanh Vv va vi t& p(x,y,..)
thanh — p(x,y,..).

V@i vi tir theo 1 bién ta co :

Vxe A p(x)<3IxeA p(x)

Ix e A p(x) < VxeA p(x)

.|
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IV. Logic vi tw

V@i vi tr theo 2 bién.

Vxe AVyeB, p(x,y)<3IxeAdyeB, p(x,Y)

vxeAdyeB, p(x,y)< IxeAVyeB, p(x,Y)

Ixe AVyeB, p(x,y)< vxeAdyeB, p(xY)

Ixe AdyeB,p(xy)e VxeAVyeB, p(x,Y)

‘
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IV. Logic vi tw

Vi du pha dinh cac ménh dé sau
-'Ux e A, 2x+1<L07

-Ve>0,30>0,VXx e R, | x—a|] <05 — [f(X) — f(a)| < €.
Tra 1o
“IAx e A, 2x+1>0"

“Je>0,V5>0,Ix e R, | x —a| < & A ([f(x) = f(a)| > &)

‘
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IV. Logic vi tw

Qui tac dac biét hoa phé dung:

Néu modt ménh dé dung cé dang lwong tir héa trong dé
mot bién x e A bj budc bdi lwong tr phd dung V, khi ay néu
thay thé x b&i a € A ta sé dwoc mdt ménh dé dung

Vi du:
“Moi nguei déu chét” vxe A, p(x)
“Socrate la nguoi® aeA
Vay “Socrate cling chét” . p(a)

‘|
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V. Téap hop l

1. Khai niém

¢ Tap hop la mot khai niém
co ban cua Toan hoc.

& Vidu:

1) Tap hgp sinh vién cua
mot treong dai hoc.

2) Tap hop cac sd nguyén

3) Tap hop cac trai tao
trén mot cay cu the.

4 So do Ven:
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V. Tap hop '

Lwc lwong cua tap hop

SO phan t&r cua tap hop A dwoc goi la lvc lwong clia tap
hop, Ki hieu |A|.

Néu A c6 hiru han phan tt, ta ndi A hiru han.

Nguwoc lal, ta n6i A vo han.

Vi du.
N, Z, R, la cac tap vo han
X={1,3,4,5} la tap hiru han |X|=4

‘|
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V. Tap hop

+ a. Cach xac dinh tap hap

¢ Liét ké tat ca cac phan tlr cta tap hop
A={1,2,3,4,a,b}

$Puwa ra tinh chat dac trwng
B={n eN | n chia hét cho 3}

+ b. Quan hé giita cac tap hop

£ Tap hop con
¢ Hai tdp hop bang nhau ‘ ®

\|i "
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V. Tap hop l

2. Cac phep toan tap hop

** a. Phép hop

= Hop cua 1 tap hop A
va B la tdp hop tao boi
tat cd cac phan tw
thudéc A hoac thudc B.

(xe AuB) < (xe AvxeB)
* Ky hieu:  AUB
= Vidu:

A:{a,b,C,d}}:> AuB={a,b,c,d,e, f}
B={c,d,e f}

il
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V. Tap hop ‘ l

= Tinh chat:

1%
2.
3.
4.

Tinh lGy dang
AUA=A
Tinh giao hoan
AuB=BUA

Tinhkethep  Au(BuC)=(AuB)uC
Hop voi tap rong o0 AL Al

<+ b. Phép giao

= Giao cua 2 tap hop A va B la tap hop tao béi cac

phan t& vira thudc A vira thudc B.

« Kyhieu: ANDB

(xe AnB) < (xe AAXx e B)
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V. Tap hop '

= Tinh chat:
1) Tinh [y ddng ANA=A
2) Tinh giao hoan ANB=BnNA
3) Tinh k&t hgp AN(BAC)=(ANB)NC
4) Giao v8itdp rong TNA=AND =0

> Tinh phan phdi cua phép giao va hap
1) Au(BNnC)=(AuB)n(AuC)
2) An(BuC)=(AnB)U(ANC)

»
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V. Tap hop ' l

< ¢. Hiéu cua 2 tap hop
= Hiéu cua hai tdp hop la tap tao
b&i tat cd cAc phan t& thudc tap

A ma khong thubc tap B

(xe A\B) < (xe AAXx g B)

= Ky hiéu A\B
$Tap bu: Khi Ac Bthi B\A goi la bu cua A trong B.
Ky hiéu A hay C;A

1) AnB=AUB
2) AUB=ANB

\" ’

#Luat De Morgan:
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V. Tap hop ' l

3. Tap cac tap con cua mot tap hap

Cho X la mot tap hgp. Khi do tap tat ca cac tap con
cua X dudc ky hiéu la P(X)

Vidu X ={a,h}

P(X)={Y{a},{b}.{a,b}}
Y ={1,2,3}, P(Y)="

| X |=n ——|P(X)|=?

.|
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V. Tap hop " l

4. Tich Pe Cac:

= Tich Dé cac cla tap hop A véi tap hop B la tap hop
bao gom tat ca cac cap th tv (x,y) voi xe A, ye B

(x,¥) e AxB< (xe Any € B)
= Ky hiéu A.B hodc AXB

= Chu y: Tich cia 2 tap hop khdng cé tinh chat giao
hoan.

| AxB|="7

‘|
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V. Téap hop *l

Céc phép toan giao, hop, tich cé thé mé réng cho nhiéu tap
hop

A, ={x|viel, xe A}
LA, ={x|3iel,xeA}

el

[TA ={CDia|Viel, x; e Aj}

=

|
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VI. Anh xa !

1. Pinh nghla Cho hai tap hop X, Y = &. Anh xa gitra hai
tap X va Y la mot qui tac sao cho moi X thudc X ton tai
duy nhat moét y thudc y dé y = f(x)

Ta viét:

e———

X f(X)
Nghia Ia vxe X,AlyeY: y=1f(X)
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VI. Anh xa

RS

Khong la anh xa
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VI. Anh xa

Hai anh xa bang nhau. Hai anh xa f va g t& X vao Y dudc
goi la bang nhau né€u vx € X, f(x) = g(x).

Vi du: Xét anh xa f(x)=(x-1)(x+1) va g(x) =x>-1 t&r R->R

Anh va anh nguoc.
Choanhxaftlr Xvao Y vaAc X, B c Y. Ta dinh nghia:

f(A) ={f(x) | x e A} ={y e Y|3Ix € A,y =1(x)} dwoc goi la

anh cua A
(*)) L

7
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VI. Anh xa '

f(A) ={f(x) | x e A} ={y e Y|Ix € A,y = {(X)}
Nhwvayy € f(A) < Ix € A, y = f(X);
y ¢ f(A) @ VX € A, y = f(X).

1(B) = {x € X | f(x) € B} dwoc goila anh ngwoc cua B

Nhuw vay x € f1(B) < f(x) € B

‘|
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VI. Anh xa !

Vidu. Cho f: R -R dudc xac dinh f(x)=x2 +1
Ta co
f([1,3])=[2,10]
f([-2,-1])=[2,5]
f(:_113])=[1110]
f((1,5)) = (2,26)

f~1(1)={0}

f_1(2)={_111}

f1(-5)= @

f-1([2,5])= [-2,-1] U[1,2]

.|
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VI. Anh xa !

2. Phan loai anh xa
a. Pon dnh Ta ndif: X —> Y |a mdt don dnh néu hai phan tor
khac nhau bat ky cua X déu cé anh khac nhau, nghia la:

Vi du. Cho f: N =R dwoc xac dinh f(x)=x? +1 (Ia don anh)

0. R >R dwoc xac dinh g(x)=x* +1 (khéng don anh)

»
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VI. Anh xa !

VX, X' e X, X # X' = f(x) = f(X")
Nhuw vay f: X > Y la mot don anh
< (WX, X' e X, f(x) = f(X') = x =X).
& (Vy e Y, FL(y) c6 nhiéu nhat mot phan t).

& (VY €Y, phwong trinh f(x) = y (y dwoc xem nhw tham so)
cO nhiéu nhat mot nghiém x € X.

f: X > Y khéng la mét don anh
< (IX, X e X, x =X va f(x) = f(x")).

< (Ay €Y, phwong trinh f(x) = y (y dwgc xem nhuw tham
sO) c6 it nhat hai nghiém x € X

—
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VI. Anh xa '

b. Toan anh Tanoif: X —» Y la mét toan anh f(X)=Y, nghia la:

Vi du. Cho f: R -R dwgc xac dinh f(x)=x3 +1 (la toan anh)

g: R >R dwoc xac dinh g(x)=x> +1 (khéng la toan
anh)

—
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VI. Anh xa !

Toan anh < f(X)=Y. Nhuw vay

f: X —>Ylamottoan anh
< (Vy e, Ix € X,y =1(X))
< (Vy e, Fi(y) = 9);
& VY e Y, phuwong trinh f(x) =y (y dwoc xem nhw tham
s0) co nghiém x € X.
f: X — Y khong la mot toan anh
<Ay e Y, VX e X,y = (X)),
< @Ay e Y, i) = D);

.|
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VI. Anh xa !

c. Song anh Ta noi f : X > Y la mot song anh néu f
vUua la dén anh vua la toan anh.

Vi du. Cho f: R >R dwoc xac dinh f(x)=x3 +1 (la song anh)

g: R -R dwoc xac dinh g(x)=x? +1 (khéng la song
anh)

»
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VI. Anh xa '

Tinh chat.
f: X —> Y lamotsong anh
< (Vy e, dlx e X,y =1(X));

& (VY e Y, F(y) cd ding mot phan t);

- & Vy e Y, phurong trinh f(x) =y (y dwec xem nhw tham
s0) co duy nhat mot nghiém x € X.
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VI. Anh xa !

Anh xa nguorc.
Xét f: X — Y la moét song anh. Khi do, theo tinh chat trén, voi
moi y e Y, ton tai duy nhat mot phan tir x € X thoa f(x) =y. Do
do twong irng yP x la mot anh xa twe Y vao X. Ta goi day la
anh xa nguworc cua f va ky hiéu f1. Nhw vay:
Fl:Y > X

y & f1(y) = x voi f(x) = .

Vi du. Cho f la anh xa tu R vao R f(x) =2x+1.

Khi d6 1(x)=(y-1)/2

»
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VI. Anh xa '

3. Tichanh xa. Chohaianhxaf: X—>Yvag:Y' > Z
trongdé Y < Y'. Anh xa tich h cua fva g la anh xa tr X vao Z
xac dinh boi:h: X > Z

X > h(x) = 9g(f(x))
Taviet: h=gf: X—>Y >Z
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VI. Anh xa '

Vidu. Tim g.f, fog

f(x)=x*+1 g(X) =+/x+1

X° if x>0
f(x)= X) =2X+1
) {x+1 If x<0 L

|
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V. Quy nap l

Chirng minh1+3+5+7+ ...+ (2n-1)=n? v&in 21

1. Phwong phap
V&i nhirng bai toan chirng minh tinh ding dan cta mot biéu
thirc ménh dé co chira tham s6 n, nhw P(n). Quy nap toan
hoc la mot ky thuat chirng minh P(n) dung vé&i moi so tw
nhién n =2N,.

- Qua trinh chirng minh quy nap bao gom 2 bwéc:
» Buwodc co so: Chira P(Ny) dung.
> Buée quy nap: Chirng minh néu P(k) duang thi P(k+1)

dung. Trong dé P(k) dwoc goi la gia thiét quy nap.

o
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V. Quy nap | l

Vi du. Chtrng minh 1+3+...+(2n-1)=n2 v&i moi s6 nguyén
dwong n.
Goi P(n) = “1+3+...(2n-1)=n? “
+ Bwdc co so
Hién nhién P(1) dang vi 1= 12.

.|
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V. Quy nap ” l

+ Bwdc quy nap:
- Gia s P(k) dung, tic la
RS (=1 = -
- Ta phai chi ra rang P(k+1) dung, tic la
1+345+...+ (2k +1) = (k +1)°
T gia thiét quy nap ta co:
1+3+5+...+(2k 1)+ (2k + 1) =K== (2=
= (k +1)¢

- Suy ra, P(k+1) dung.

Vay theo nguyén ly quy nap P(n) ding vé&i moi so
nguyén dwong n

»
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V. Quy nap l

n(n+1)

CM 1+2+3+...+4(n=1)+n= vn>1

2
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