LA )

'
3.
3
‘ot
¢
£
4
u

’ t
LA ST AR AN S Y
(ALY S

LI T A

Nguyén Thanh Nhut

TOAN ROI RAC

https://sites.google.com/site/nhutclass/toanroirac


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

T

NOi dung: gom 5 phan

Co sé logic
Quan hé
Phép dem
Ham Bool
Do thi
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Thang diém

< Sua bai tap 30%
<+ Kiém tra giira ky 20%
<+ Thi cuoi ky 50%
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Tai liéu

1. Slides bai giang.
2. Giao trinh:
1. Toan r&i rac, Nguyén Hiru Anh.
2. Toan r&i rac nang cao, Tran Ngoc Danh.

3. Discrete Mathematics and its applications,
Kenneth H. Rosen.
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Chuong I: Cd sd logic

NOi dung:
- Ménh d@é

- Dang ménh dé

Qui tac suy dién

Vi tw, lvong tw

Qui nap toan hoc

‘
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l. Ménh dé

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

Cau héi, cau cdm than, ménh Iénh... khdong |a ménh dé.

Vi du:
- Mat trdi quay quanh trai dat.
- 1+1 = 2.

- HO6m nay tr&i dep qua! (khdng la ménh dé)
- Hoc bai di! (khdng l1a ménh dé)

- 3 la s6 chan phai khéng? (khdng la ménh dé)

ol
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l. Ménh de

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

Chan tri cua ménh de:

MOt ménh dé chi cd thé dang hoac sai, khéng thé
dong thai vua dung vua sai. Khi ménh dé P dung ta
noi P c6 chan tri diing, 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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Bai tap lam ngay

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

- Paris la thanh pho caa My.

- nla sd tw nhién.

- con nha ai ma xinh thé!

- 31a sd nguyén to.

- Toan r&i rac la mon bat buéc cia nganh Tin hoc.
- Ban c6 khée khoéng?

- X? +1 ludn dwong.

ol
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l. Ménh deé

2. Phan loai: gém 2 loai

a. Ménh dé so cap (nguyén thay): thwdng 1a mdt ménh dé
khang dinh don.

b. Ménh de phwc hop: 1a ménh dé dwoc xay dwng tlr cac
menh dé so cap nho lién két bang cac lién tw (va, hay,
khi va chi khi,...) hoac trang tr “khdong”.

Vi du:

- 2 khéng la sd nguyén to

2 14 sb nguyén td (so cap)

Néu 3>4 thi tréi mwa

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

3. Cac pheéep toan: c6 5 phép toan
a. Phép phu dinh: pha dinh cia ménh dé P duwoc ky
hiéu 1a —P hay p (doc la “khong” P hay “phu dinh
cua” P).
Bang chan tri : e2la
1 {0

Vidu: 0|1
+ 2 la sb nguyén to

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

Pha dinh:1<2

‘|
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l. Ménh de

b. Phép néi lién (hdi, giao): cia hai ménh dé P, Q duoc ki
hiéu béi P A Q (doc la “P va Q”), la ménh dé duwoc dinh
bdi : P A Q dung khi va chi khi P va Q dong th&i duang.

P Q PAQ
Bang chan tri 0 0 |0

OV 10 |0

¢ A5 oualim

Bl

Vi du:
- 3> 4 va Tran Hwng Dao la mot vi twéong
- 214 s6 nguyén to va 2 la sb chan
- An dang héat va udng nwoc

»
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l. Ménh de

c. Phép noi r&i (tuyén, hop): ctia hai ménh dé P, Q dwoc
ki hiéu béi P v Q (doc la “P hay Q”), la mér]h dé dworc
dinh bdi : P v Q sai khi va chi khi P va Q dong thoi sai.

: n . P Q PvQ
Bang chan tri 0 0 0
0) 1 1
1 0) 1
1 1 1
Vi du:
-n>4hayn>5

- 2 1a s6 nguyén to hay 2 la s6 chan

‘|
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l. Ménh de

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

- "Ba dang doc bao hay xem phim”

‘
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l. Ménh de

d. Phép kéo theo: Ménh dé P kéo theo Q clia hai ménh dé
P va Q, ky hiéu boi P —» Q (doc la “P kéo theo Q” hay
“Néu P thi Q” hay “P la diéu kién dd cta Q” hay “Q la
diéu kién can cua P”) la ménh dé dwoc dinh bdi:

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

P-Q

Bang chan tri

P OOoOlT
R Ok ol
R ORI

»
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l. Ménh de

Vi du:

-Néu 1 = 2 thi Lenin la ngwoi Viét Nam

- Néu trai dat quay quanh mattréithi1 +3=5
-t >4 kéotheo5>6

- < 4 thi troi mwa

- Néu 2 + 1 = 0 thi t6i la chu tich nwéc

‘
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l. Ménh de

e. Phép kéo theo hai chieu: Ménh dé P kéo theo Q va
ngwoec lai cla 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 cua Q” hay “P twong dwong
v&i Q”), 1A ménh dé xac dinh béi:

P <> Q dung khi va chi khi P va Q c6 cung chan tri

PQ

Bang chan tri

R O Fr Ol

R OO(T
~oor|]

»
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l. Ménh de

Vi du:

- 2=4 khi va chi khi 2+1=0

- 6 chia hét cho 3 khi va chi khi 6 chia hét cho 2

- London la thanh phd nwéc Anh néu va chi néu thanh pho
HCM la thu dé cua VN

- ©>4 |a diéu kién can va du clia 5>6

.|
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+Tailép: 1, 2, 4ab, 5

+Ve nha: 3, 4cde, 6, 7, 8, 9
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. Dang ménh de

1. Pinh nghia: Dang ménh dé |3 mét biéu thic
dudc cau tao tu:

- Cac hang ménh dé

- Cac bién ménh dé p, g, r, ..., tuc la cac bién lay
gia tri la cac ménh dé nao do

- Cac phép toan —, A, v, -, ©& va dau dong mdé
ngoac ().

Dang ménh dé dwoc goi 1a hang dung néu né ludn lay gid tri 1

Dang ménh dé goi la hang sai (hay mau thuan) néu né luén
Ay gia tri O.

il
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Vi du:

E(p.q) = —(—=p AQ)
F(p.q.r) = (p — q) A =(q Ar)
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. Dang ménh de

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 tri cia cac bién ménh dé p, q, .

Néu cé n bién, bang nay sé co 2" dong, chwa ké dong
tiéu de.

Vi du:
E(p,q,r) =(p vq) —r . Ta c6 bang chan tri sau

»
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. Dang ménh de

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

P | @ r pvq (P vq) —r1
0 0 0 0 1
0 0 il 0 1
0 1 0 1 0
0 1 1 1 1
1 0 0 it 0
1 0 1 1 i
1 4l 0 1 0
1 i 1 1 1F
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. Dang ménh de

Bai tap: Lap bang chan tri cia nhirtng dang ménh dé sau
E(p.q) = —(p ~Q) AP

F(p,q,r) = p A(Q vr) <> —Q

‘
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Do uu tien cac phép toan

Ngoac ()
Phu dinh
Va
Hay
Keo theo -
6. Kéo theo hai chiéu
<+ Vi du:
=pvg-or  hiéula (p vq) o
" p A9 vr) <> —q hiéu la (p A(g vr)) <> (—q)

—

Ol = GOl e
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< Tai Iép: 11ab, 12ab, 13abc

+Vé nha: 10, 11, 12, 13



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

TUONG DUONG LOGIC

‘|


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

T

1.2 Tuong duong logic

Dinh nghia: Hai dang ménh dé E va F dwoc goi la twong
dwong logic néu chiing cé cung bang chan tri.

Ky hiéu E < F (hay E £ F).

Vidu —(pArg)e—pv-q

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

»
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Tuong ducong logic

Céac luat logic
1. Phu dinh cua phu dinh

2. Luat De Morgan

3.Luatgiaohoan pvqgeqgqvp
PAQ<=qAP

4. Luatkéthop (pvqgq)vrepv(gvr)
(P A Q) AT <=> DGR SR

‘|
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Tuong ducong logic

5. Luat phan phoi
pv({gar)e (P v gl APYAE
PA(qvVvr)s (P A (PSS

6.Luatllydang pvp<p
PAP <P

/. Luattrunghda pv O0< p
PAlep

.|


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

T

Tuong ducong logic

8. Luat vé phan t& bu

p\/—|p<Z>1

9. Luatthongtri pAO0<0
Pv 1SN\t

10. Luathapthu pv(pAr Q)< p
PAPVQ) <P

.|
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Tuong ducong logic

11. Luat vé phép kéo theo:
P—>qQ<=—-PVvQ

Vi du: Néu trdi mwa thi dwdng tron < néu duwdng
Khong tron thi trot khOng mua

Bai tap: , ‘ ‘
Cho p, q, r la cac bien ménh dé. Chirng minh rang:

(=D — 1) A (@ 1) << (PEaE e

‘|


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

T

Giai

(P> A(@—T)
S (pvr)a(=qvr) (luat 11. vé phép kéo theo)
< (pAr—=q) vr (luat phan phoi)
< =(=pvaqg)vr (De Morgan)
& —(p—q)vr(luat 11. vé phép kéo theo)

< (p—>q) o r(luat 1. vé phép kéo theo)

‘
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Phép chirng minh dao de

<+ Ung dung luat vé phép kéo theo
“P —> <=—-(—>=p
= pe CM p —» q dung, ta CM —-q —» — p dung.
<+ Vi du:
= Cho n la s6 tw nhién. CM néu n? 1a s6 chan
thi n la so6 chan.

= Ta CM néu n la so6 1é thi n2 1a so 18é.

il
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Phép chirng minh phan vi du ' |

<+ Ung dung luat vé phép kéo theo két
hop luat De Morgan
"p>ge—pvg
" j(p—>CI)<3p/\ﬂCI-
= Pe CM p — g sai, ta CM p dung, g sai.
= “Phan vi du” = “triedng hop lam MD sai”
<+ Vi du:
= Cho n la s6 tw nhién. “Néu n2 chia hét cho 4 thin
ciing chia het cho 4”.
= Pé CM phat biéu trén sai ta tim 1 s6 n nao dé

khéng thoa. (chang han n = 6). V,
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Phép chi‘rng minh phan chirng

< P& CM p ding ta CM néu p sai thi suy ra diéu
vo ly hay mau thuan.
* VD:
= CM can bac hai cua 2 1a so vo ty.
< Giai:
= Gia s can 2 la so htru ty, tire 1a 212 = m/n (dang toi
gian) v&i m,n la cac s6 nguyén va UCLN(m,n)=1.
= (m/n)2 = 2. Hay m2 = 2n2. Nén m chan
= Khi d6 m=2k. Suy ra n2 = 2k2. Nén n ciing chan.
= Nhw vdy UCLN(m,n)>1 (mau thuan).

o
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Bail tap

<+ Tai Iép: 14a, 15a, 16ab

<+Vé nha: 14b
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Bai tap ve nha

1. Poc lai slide bai giang va chuong lién
quan trong giao trinh [1], [3].

2. Lam bai tap lién quan con lai trong

giao trinh
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