Phan .Ménh dé

Bién soan : TS.Nguyén Viét Dong

Tai li€u tham khao

« Toan roi rac, GS.TS. Nguyén Hitu Anh
Michael P.Frank ‘s slides
« Nguyén Viét Hung ‘s slides

« Ton roi rac, TS. Tran Ngoc Hoi

Ménh dé va chan tri

+ Khai niém vé ménh dé:
Ménh dé toan hoc 1a khéi niém co béan cua toan
hoc khéng dugc dinh nghia ma chi dugc mé ta.
Ménh dé toan hoc(goi tat 1a ménh dé) la mot
khing dinh c6 gia tri chan ly xac dinh(dting

hoic sai, nhung khong thé vira diing vira sai).

Ménh d¢é va chan tri

* Vidu:
— 86 123 chia hét cho 3” 1a 1 ménh dé dung
— “Thanh ph6 Ho Chi Minh Ia thi d6 ctia nude Viét
Nam” la mot ménh d¢ sai.
—“Ban ¢6 khoe khong ? ” khong phai la mot ménh
deé toan hoc Vi day la mt cau hoi khong thé phan
anh mot diéu ding hay mot diéu sai
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Ménh dé va chan tri

« Kiém tra xem cac khing dinh sau c6 1a ménh
dé khong? Néu co, d6 la ménh dé dung hay
sai?

— M6n Toén roi rac la mon bét bude chung cho
nganh Tin hoc.

— 97 la s nguyén té.

— N la s6 nguyén t6.

M¢énh dé va chan tri

* Ky hiéu ménh dé :

Ngudi ta thuong dung cac ky hiéu: P, Q, R, ...

« Chly: Ménh dé phirc hop 1a ménh dé dugc
xay dung tir cac ménh d& khac nho lién két
ching lai bang cac lién tir(va, hay, néu...thi...)
hodc trang tir “khéng”

— Vi dy : Néu troi tét thi toi di dao.

Ménh dé va chan tri

+ Chan trj cia ménh dé:

Mot ménh d& chi c6 thé ding hoic sai, khong thé
ddng thoi vira ding vira sai. Khi ménh dé P diing
ta noi P c6 chan i diing, nguoc lai ta n6i P c6
chan #ri sai.

Chan tri dung va chan tri sai s& dugc ky hiéu 1an luot
14 1hay B(dung), T(true) va 0 hay S(sai),F(false)

Phép tinh ménh dé

« Muyc dich cta phép tinh ménh dé:
Nghién ciru chan trj cia mot ménh d& phirc hop tir
chan tri ctia cAc ménh d& don gian hon va céc phép
nbi nhitng ménh d& nay biéu hién qua lién tir hosc
trang tir “khong”
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Some Popular Boolean

Phép tinh ménh dé
Operators

Formal Name Nickname | Arity | Symbol Pht dinh ctia ménh dé
Negation operator NOT Unary =
Conjunction operator |AND Binar LR B 0 e R (5 o e

al il st 4 Méch &8 phi dioh cia méch &8 p, kY hifu bl  bay
Disjunction operator OR Binary v ‘ ' ' o 1
Exclusive-OR operator |XOR Binary| @ - doc i “thong " ey “hd dichcda '), i mén e doh b
Implication operator IMPLIES |Binary - it
Biconditional operator |IFF Binary > £

Phép tinh m¢nh dé

The unary negation operator “=" (NOT)

transforms a prop. into its logical negation.
E.g. If p = “T have brown hair.”
then —=p = “T do not have brown hair.”

Phép tinh ménh dé

P |-p
TIF
F T
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Phép tinh ménh dé

« Phép nbi lién(phép hoi; phép giao):
Ménh dé néi lién cua hai ménh dé P, Q duoc ki hiéu
b6i P A Q (doc 13 “P va Q”), la ménh dé& duogc dinh
boi :
P A Q dung khi va chi khi P va Q dong thoi dang

Phép tinh ménh dé

* Vi du: Ménh dé “Hom nay, cd 4y dep va théng
minh ” chi dugc xem 13 ménh dé dung khi ca
hai diéu kién “co ay dep” va “co dy thong
minh” déu xay ra. Nguoc lai, chi 1 trong 2
diéu kién trén sai thi ménh dé trén s& sai.

Phép tinh ménh dé

« Ménh dé “Hom nay, An gitip me lau nha va
rira chén” chi ding khi hdm nay An giip me
cé hai cOng viéc lau nha va rira chén. Ngugc
lai, n€u hom nay An chi gitip me mdt trong
hai cong viéc trén, hoic khong giip me cd
hai thi ménh dé trén sai.

The Conjunction Operator

The binary conjunction operator “A” (AND)
combines two propositions to form

their logical conjunction.

AND

E.g. If p="1 will have salad for lunch.” and g="T
will have steak for dinner.”, then pAg="l will have
salad for lunch and | will have steak for dinner.”

| Remember: “A” points up like an “A”, and it means “AND”
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Conjunction Truth Table

Phép tinh ménh dé

* Note that a p g P9
conjunction F F F
J P Q | PrQ
PLAPIA e AP, F T |F
of n propositions T F F 1 1 1
will have 2" rows
in its truth table. T T T 1 0 0
* Also: - and A operations together are suffi- 0 1 0
cient to express any Boolean truth table! 0 0 0
EEETI
Phép tinh ménh dé Phép tinh ménh dé

+ Phép ndi roi(phép tuyén; phép hop)
Ménh dé néi roi ciia hai ménh dé P, Q duoce ki hiéu
b6i P v Q (doc 12 “P hay Q”), 1a ménh dé duoc dinh
boi :
P v Q sai khi va chi khi P va Q ddng thoi sai

* Vi dy: Ménh dé “Toi dang choi bong da hay
bong r6”.
Ménh dé& nay chi sai khi t6i vira khdng dang choi
béng da ciing nhu vira khdng dang choi béng rd.
Nguoc lai, t6i choi bong d4 hay dang choi béng rd
hay dang choi ca hai thi ménh dé trén dung.
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The Disjunction Operator

The binary disjunction operator “v” (OR)

combines two propositions to form their
logical disjunction. f

p=“My car has a bad engine.”
="My car has a bad carburetor.”

pvg=“Either my car has a bad engine, 0
my car has a bad carburetor.”

After the downward-
pointing “axe” of “v"
splits the wood, you
I can take 1 piece OR
the other, or both.

I Meaning is like “and/or” in English.

Disjunction Truth Table

+ Note that pvq means
that p is true, or q is
true, or both are true! Note

« So, this operation is T} lfference
also called inclusive or,
because it includes the

possibility that both p and q are true.

w_

* “=” and “Vv” together are also universal.

Phép tinh ménh dé
p Q | PvQ
1 1 1
1 0 1
0 1 1
0 0 0

Phép tinh ménh dé

* Chay:
Can phan biét “hay” va “hodc”.
Pua ra phép toan dé thé hién truong
hop loai trir
Ky higu: ¥ , @
P¥ Q sai < P va Q dong thoi cling
dung hodc cung sai.
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The Exclusive Or Operator

The binary exclusive-or operator “®” (XOR)
combines two propositions to form their
logical “exclusive or” (exjunction?).

p = “I will earn an A in this course,”
g = “I will drop this course,”

p @ q = “I will either earn an A for this course, or
I will drop it (but not both!)”

Exclusive-Or Truth Table

* Note that p®g means

that p is true, or q is IF—‘) g pCJlg)q
true, but not both!
. L. F T| T
 This operation is TEIT
called exclusive or, T T
because it excludes the F} T

possibility that both p and q are true. from OR.

w_

* “=” and “@®” together are not universal.

Phép tinh ménh dé

* Phép kéo theo:
Ménh dé P kéo theo Q caa 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 ciia Q” hay “Q la didu
kién can ciia P) 13 ménh d& dugc dinh boi:
P — Q sai khi va chi khi P dang ma Q sai .

Phép tinh ménh dé

* Vidu: Xét ménh dé sau :
“Néu t6i dep trai thi t6i c6 nhidu ban gai”
Ta c6 céc truong hop sau:
+ Toi dep trai va c6 nhidu ban gai : Ménh dé r rang dung
* T6i dep trai va khong c6 nhiéu ban gai : Ménh dé& rd

rang sai

. Tf)i khéng dep trai ma van ¢6 nhiéu ban gai : Ménh dé
van ding

* Toi khdng dep trai va khong c6 nhiéu ban gai : Ménh dé
van dung
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Phép tinh ménh dé

« Ménh dé “Chiéu nay, néu rdnh toi s& ghé
tham ban” chi sai khi chiéu nay tdi rdnh
nhung t6i khong ghé thim ban.

+ Ngudc lai, n€u chiéu nay to6i ban thi dii téi c6
ghé thim ban hay khong, ménh dé trén vain
ding. Ngoai ra, tit nhién néu chiéu nay t6i
c6 ghé thim ban thi ménh dé trén ding (du
toi ¢6 rdnh hay khong!).

The Implication Operator

The implication p — q states that p implies g.
A

antecedent
consequent

l.e., If pis true, then q is true; but if p is not true,
then g could be either true or false.
E.g., let p = “You study hard.”
g = “You will get a good grade.”
p — q = “If you study hard, then you will get a
good grade.” (else, it could go either way)

Implication Truth Table

* p — qis false only when
p is true but g is not true.

* p—>q doesnotsay
that p causes q!

* p—(q does notrequire
that p or g are ever true!

* E.g. “(1=0) — pigs can fly” is TRUE!

Examples of Implications

« “If this lecture ends, then the sun will rise
tomorrow.”r False?

* “If Tuesday is a day of the week, then I am
a penguin.” True Or

* “If 1+1=6, then Bush is president.”

(rudor False?

* “If the moon is made of green cheese, then I
am richer than Bill Gates.” T False?
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Phép tinh ménh dé Phép tinh ménh dé
+ Phép kéo theo hai chiéu:
p q P>0Q Ménh dé P kéo theo Q va nguoc lgi cua hai ménhdé
P va Q, ky hiéu béi P <> Q (doc 13 “P néu va chi néu
! ! ! Q” hay P khi va chi khi Q” hay “P 12 didu kién cin
1 0 0 va du ciia Q”), 13 ménh dé xac dinh boi:
0 1 1 P < Q dung khi va chi khi P va Q c6 cling chan tri
0 0 1
Phép tinh ménh dé Phép tinh ménh dé
Meah ¢4 Tom g ABC vun 1A v B = AR+ P 1 Q | PeQ
AC" 1 mt e d€ ding viné fam ke ABC vobng i A i 1 1 1
Ifnof BC" =AB"4 AC' v gt i (th  igo) 1 0 0
0 1 0
0 0 1
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The biconditional operator Biconditional Truth Table

* p<> g meansthat pand g

The bic_onditional_ p <> q states that p is true if and have the same truth value. P qlpog
only if (IFF) q is true. . . L I A B
p = “Bush wins the 2004 election.” * Note this tru_th table ,IS the F F T
g = “Bush will be president for all of 2005.” exact opposite of &’s! FT F
p <> q = “If, and only if, Bush wins the 2004 — P> gmeans ~(p ® q) T F F
election, Bush will be president for all of 2005.” * p <> q does not imply T 'Il' T
Tm still p and q are true, or cause each other.

Boolean Operations Summary Some Alternative Notations

* We have seen 1 unary operator and 5 binary

operators . Their truth tables are below. Name: _ notjand| or | xor |implies| iff
Propositional logic: Al vI]® N PN

p g ‘_lp pAQ pv(Q p@q pP—q p<>q Boolean algebra: P pq| + | ®

FFIT F E E T T C/C++/Java (wordwise):| | | g& | ||| != ==

FTIT = T T T = C/C++/Java (bitwise): ~ | & | ~

TFIF = T T = E Logic gates: D> >

TT F T T F T T
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Dang ménh dé

* Dang ménh dé 1a mot biéu thiic dudc ciu tao
tur:

- C4c hiing ménh dé, tifc 1a cdc ménh dé di xét &
trén.

- Cdc bi€n ménh dé, tic 1a cdc bién 1dy gid tri 12 _
cdc ménh de, thdong qua cdc phép todn ménh de
da xét & muc trén theo mot trinh ty nhat dinh nao
d6, thudng dudc chi 6 bdi cdc ddu ngoac.

Dang ménh d¢

* V6iE la mot dang ménh dé cac bién ménh dé p, q, r
tng v&i mdi gia tri cu thé P, Q, R (1a cAc ménh d&)
cta p, g, r thi ta c6 duy nhat mot ménh dé E(P, Q, R).
Taviét E = E(p, q, 1).

« Bang chan trj la bang ghi tit ca cac trudng hop chan
tri c6 thé xay ra di voi dang ménh dé E theo chan trj
ctia c&c bién ménh dé p, g, r. Néu c6 n bién, bang nay
s& ¢6 2" dong, chura ké dong tidu dé.

Dang ménh dé

Cho E vi F1a hai dang ménh dé theo n bién py, p;...., p,. Ta néi:

a) E 14 mdt hing ding (twong wng, hing sai) ki hiéu
bdi 1 (tung ing, 0), néu E lubn lusn nhin chin tri ding (tidng iing, sai).

b) F1a hé qua cta E, ky hiéu E = F, néudang ménhdé E > FIa
mot hiing ding.

¢) E tudng dudng logic (hay tudng dudng) vdi F, ky hiéu E & F,
1€u dang ménh @€ E ¢ F 13 mdt hing diing.

Tautologies and Contradictions

A tautology is a compound proposition that is
true no matter what the truth values of its
atomic propositions are!

Ex. p v —p [What is its truth table?]

A contradiction is a compound proposition that
is false no matter what! Ex. p A —p [Truth
table?]

Other compound props. are contingencies.
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Logical Equivalence

Compound proposition p is logically equivalent
to compound proposition g, written p<q, IFF

the compound proposition p<>q is a tautology.

Compound propositions p and g are logically
equivalent to each other IFF p and g contain
the same truth values as each other in all rows
of their truth tables.

Proving Equivalence
via Truth Tables

Ex. Prove that pvg < —(—p A Q).

P d|pya|—p|—a |=p A—q |~(=pa—Q)
FEYF\| T[T | T F
FT(T) TIF| F T
TH T FI|T F T
TTAT F|F F T

Dang ménh dé

1. Quy tic thay thé thir 1
Trong dang ménh dé E, néu ta thay thé biéu thirc
con F bi mot dang ménh dé twong duong logic
thi dang ménh dé thu dugc vin con tuong duong
logic voi E.

2. Quy tic thay thé thu 2
Gia sir dang ménh d& E(p,q,r...) la mot hing ding, Néu ta
thay thé nhitng noi p xuét hién trong E béi mét F(p*,q’,r")
thi dang ménh d& nhan dwoc theo c4c bién q,r....p°,q",r,...
van con 1a 1 hing ding.

Dang ménh dé

Cac luat logic : voi p, q, r 1a cac bién ménh
dé, 1 1a mot hing dung va 0 1a mot hang sai, ta
c6 cac twong duong logic sau day:

1) Luat luy dang
pAp<=p
pvp=p
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Dang ménh dé
2) Luat giao hodn
pAqQ—=gAp
vipvq<sqvp
3) Luit k&t hop
PADATEPA(QAT) (2 PAQAT)
va(pvq vIi<pv(gvr)
4) Luét phén phéi (Ludt phin bo)
prl@v S PAQV DAL
vapv@an<(@Evagalpv

5) Luit kéo theo
P29 PVvg

6) Ludt phi dinh cia phi dinh
(P) <o

7) Ludt phi dinh De Morgan

pAqQePVY
pPvVqePAg

Vi Po>a=pPAq

8) Ludt phdn ddo
P—=qeoa—p
9) Luit tudng dudng
PqoP209A@2p
10) Luat trung hda
parlsp

va pv0sp

11) Luét phan tif bi
pAD <0

vi pvp <1

12) Luit théng tri
pA0=0

va pvlied
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13) Luat hap thu
pA(PvVQ <SP
va pvprg<p
14) Luat don gidn
Pra=rp
15) Luat md rong
P=p@vaq

Dang ménh d¢

16) Luét rut gon:
prgopel
p—(prd) = p—>(q
(Pva)—>q <p—>q
p—>(pvag el

Equivalence Laws - Examples

Identity: pAT<Sp pvF<p
Domination: pvT<T pAF<F
Idempotent: pvp<p  pApSPp
Double negation: ——p<p
Commutative: pvg < qvp pPAG < gAp
Associative: (pvq)vr < pvi(gvr)
(pAg)Ar < pAlgnr)

More Equivalence Laws

* Distributive: pv(gnr) < (pvg)a(pvr)
pAlgvr) < (pAg)vipar)
* De Morgan’s:

=(pAg) = —p v —q s
—(pvq) = —p A —q 41

* Trivial tautology/contradiction: Augustus
pv—|pc>T p/\—|p<:>F De Morgan

(1806-1871)

CuuDuongThanCong.com

https://fb.com/tailieudientucntt 14


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

Defining Operators via Equivalences

Using equivalences, we can define operators in
terms of other operators.
* Exclusive or: p@qg < (pvg)A—=(pAQq)
p®g < (pA—q)v(gr—p)
* Implies: p—>qg<& —pvqg
* Biconditional: p<>q < (p—q) A (g—p)
p<>q < —(pDq)

An Example Problem

* Check using a symbolic derivation whether
(pA—q)>(p®Dr) ©—pvagvVv-r.

(bA—q)=2(p®r) <
[Expand definition of >] =(p A —q) vV (p @)
[Defn.of ®] < —=(pA—g)Vv(lpvr)A—=(pAar)
[DeMorgan’s Law]

S(=pvavilevra=lpnar)

<> [associative law] cont.

Example Continued...

(=vpvag)Vvilpvr)a—=(pAar) < [vcommutes]

S (gv=p)v((pvr) A—=(pAr)) v associative]
< qvVvi(=pVv((pvr)A=(p Ar))) [distrib. v over Al
<qVv(((zev(pvn)Alzpy —(pArn)

[assoc.] <= g Vv (((=pvp) v ) A(=p Vv =lpAr)
[trivail taut.] ©@gVv (Tv N A(—pv=(pAr))
[domination] <> g v (TA (—p v =(p A T)))
[identity] < qv(—pvVv-a(pAar)) < cont.

End of Long Example

qgv(=pv=lpar)

[DeMorgan’s] < g v (—p v (—p v —r))
[Assoc.] < qVv((—pv—p)v—r)
[Idempotent] < q v (—p v —r)
[Assoc.] S (v —ap)v—r
[Commut.] < —pvgv-—r

Q.E.D. (quod erat demonstrandum)

(Which was to be shown.)
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Dang ménh dé

+ Pé chimg minh mot dang ménh dé 12 hang
dung, hang sai, cAc dang ménh dé 1a twong
duong légic, dang ménh dé nay la hé qua

logic cua dang ménh dé kia, ta co céac cach sau:

- Lap bang chan tri.

- Sir dung phép thay thé.

Vidu

Cho p, q, r 1a cdc bi€n ménh dé. Chitng minh
rang:

(E=p=>0DA(@=>ne(P—>q >r (D

Chiing ta c6 thé chiing minh (1) biing hai c4ch.

Céch 1: Lap bdng chin tri .

Cédch 2: Bién d6i va si dung céc luit logic ta c6:
(PoDAQoD)
< (pviDa(gv-—r) (Luat kéo theo)
< (PAqQ)vr (Ludt phin phoi)
&poqvr (Luat pht dinh De Morgan)

S(p—>q) o1 (Luit kéo theo)

Qui tac suy dién

+ Trong cac chirg minh toan hoc, xuit phat tir mot sé
khing dinh dtng p, g, r...(tién d8), ta 4p dung cac qui
tic suy dién dé suy ra chan I ctia mot ménh d& h ma
ta goi 1a két luan.

+ Noi cach khac, dung cac qui tic suy dién dé chimg
minh:

(pAgAara...)cOhéqua logicla h
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Qui Téic Suy Dién

Ta thudng mo hinh hoa phép suy ludn d6 dudi dang:
p

q
r

>

Qui Téic Suy Dién

* QUI TAC MODUS PONENS(Phuong phép
khang dinh)
Qui tic nay dugc thé hién bing hing dung;

[(p—>a)ap]—g

Hodc dudi dang so dd
p—q
p

..q

«Néu An hoc cham thi An hoc tét.
*Ma An hoc cham
Suy ra An hoc tét

*Hinh vuéng la hinh binh hanh

*Ma hinh binh hanh cé hai dwéng chéo cat nhau tai trung
diém mbi duong.

Suy ra hinh vuéng cé hai duwdng chéo cét nhau tai trung
diém méi dwong

Qui Tac Suy Dién

+ QUITAC TAM POAN LUAN(Syllogism)
Qui tic nay dugc thé hién bing hing dung:

[(p=>a)r(a—>r1)]>(p—>r)
Hoac dudi dang so dd
p—q
qor
Lpor
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Qui Téic Suy Dién

*Hai tam giac vuéng cé canh huyén va 1 cdp géc nhon

béng nhau thi ching ta c6 mét canh béng nhau kém giira <
el 966 béing nhau, 7% cann bang g « QUITAC MODUS TOLLENS
«Néu hai tam giac c6 canh bang nhau kém gitra hai géc PHUONG PHAP PHU DINH
béng nhau thi chiing bing nhau ‘ o, A T .
Suy ra hai tam giac vudng c6 canh huyén va 1 cap géc Qui tac nay duoc thé hién bang hang ding:
nhon bang nhau thi bang nhau
[(P—>a)A—q]—>—p

Hodc dudi dang so do p—q
«Mot con ngwa ré la mét con ngwa hiém
+Cai gi hiém thi dét A
Suy ra mét con ngya ré thi dat (©) . p

oo =

Qui Tac Suy Dién

+ Xét chtng minh + Tasuy luan + QUITAC TAM POAN LUAN ROI
p—or p—or Qui tic ndy dugc thé hién bing hing dung:
r—s r—s
tvs - e [(pva)r—a]>p  [(pva)r—p]—g
—tvu t —Uu . o , R ,
Y nghia ctia qui tac: néu trong hai truong hop co
—u —u thé xay ra, chling ta biét c6 mot truong hop sai thi
s.=p =P chéc chan truong hop con lai s& dung

Avristotle
(ca. 384-322 B.C.)
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Qui Tic Suy Dién

» Hay chirng minh:

Vi DU

e Cm bhina nhan chimg.

« QUI TAC MAU THUAN e
CHUNG MINH BANG PHAN CHUNG p S p
Ta c6 twong duong logic —P—>q
—p—q
[(pAD,AAD) 0] S[(P AP, A AP, A=) —>0] q—s3
a-s —r
.+ bé chimg minh vé tréi 1a mot hang ding ta chung Sl =S _s
minh néu thém phu dinh cua g vao cic tién dé thi -
duoc mot mau thuin. -0
vi Dy

Qui Tac Suy Dién

+ CHUNG MINH THEO TRUONG HQP
Dua trén hang ding:

[(p>r)a(a—1)]=[(pva)—r]

* Y nghia: néu psuyrarvaqsuyrar thi phayq
clingcothé suyrar.

+ Chimng minh ring:

(n3—4n)53
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M6t sb luat thém

p Rule of Addition(Phép thém)
~pvq

pAq  Phép don gian ndi lién

p

p

a . _
. pAg  Luéat vé phép ndi lén

Vi DU TONG HQP

Qui Tac Suy Dién

« PHAN Vi DU
Dé chimg minh mot phép suy luan 1a sai hay
PLA P A AP, (0
khong 13 mot hang dang. Ta chi cin chi ra mot
phan vi duy.

Vi DU

+ Ong Minh néi ring néu + p:6ng Minh dugc tang
khong duoc tang luong thi luong.
0ng ta s€ nghi yiéc. Mat * g: 6ng Minh nghi viéc.

khac, néu ong ay nghi viéc . un A : o ia
VA vo 5g Ay bi mat viéc hi r: vg dng Minh mat viéc.
phai ban xe. Biét rang néu_ * ' gia dinh phai ban xe.
vo 6ng Minh hay di lam tré * t:vg 6ng hay dilam tré.

thi trude sau gi cling s€ bi

mat viéc va cudi ciing 6ng —P—>q s=0
Minh da duoc tang luong. t=1
PR Al —S
Suy ra néu 6ng Minh khong q p=1
ban xe thi vo 0ng ta da t—>r q=0
khong di lam tre r=1
P
SoaS —> —t
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Formal Proof Example

+ Suppose we have the following premises:
“It is not sunny and it is cold.”
“Only if We will swim is it sunny.”
“If we do not swim, then we will canoe.”
“If we canoe, then we will be home early.”

* Given these premises, prove the theorem

“We will be home early” using inference rules.

Proof Example cont.

* Let us adopt the following abbreviations:

—sunny = “It is sunny”; cold = “It is cold”;
swim = “We will swim”; canoe = “We will
canoe”; early = “We will be home early”.

» Then, the premises can be written as:
(1) —sunny A cold (2) swim — sunny
(3) =swim — canoe (4) canoe — early

Proof Example cont.

Step Proved by

1. —sunny A cold Premise #1.

2. —sunny Simplification of 1.

3. swim—sunny Premise #2.

4, —swim Modus tollens on 2,3.
5. —=swim—canoe Premise #3.

6. canoe Modus ponens on 4,5.
7. canoe—early Premise #4.

8. early Modus ponens on 6,7.

Qui Tac Suy Dién

« VD1
Kiém tra suy ludn sau:
p—o(q—>r)
pvs
t—>q
s
T >t
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1) § (Tién dé)

2) pvs (Tién dé)

3) p (Tam doan ludn rdi)

4) po(q—o1) (Tién dé)

5) q—or (Qui tdc khing dinh)

6) t—q (Tién dé)

7) tor (Tam doan luan)
LTt (Luét phdn dio)

Vay suy ludn trén 14 ding.

* VD2

Qui Tic Suy Dién

. a7 a3
Kiém tra suy ludn sau:

P—q

rvs

pvr
SLqQ—s

* Gidi

Ta c6:

D
2)
3)
4
S)

Qui Téac Suy Dién

Gid st @ —> s (Gid thié€t phdn chitng)
qAs (Luat phi dinh De Morgan)
(Lu4t don gidn)

—>q (Tién dé)
D (Qui tdc phi dinh)

Qui Tac Suy Dién

6) Trvs
)AL
8) pPAT
9 pvr
10) pvr
11) 0

.. Suy ludn trén 13 ding (Qui tic phdn ching).

(Tién dé)

(Tt 3, 6, do tam doan ludn rdi)
(Dinh nghia phép néi lién)
(Ludt phd dinh De Morgan)
(Tién dé)

(Luat phin tif bi)
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Qui Téic Suy Dién

Ta xét hé sau:

p=1 @
por=1 (2)
Kiém tra suy ludn sau: po@vr=1
qvs=1 )
P =0 5)
=T ;
P Chii ¥ réing n€u hé trén v6 nghiém thi suy ludn da cho 13 ding, con
P — (q A4 I') néu hé trén c6 nghiém thi suy ludn di cho 1 sai.
(_1 Vv E Ta thay ngay (4) 1 hé qué ctia (3). Mt khéc, tit (1) va (2), (3) ta suy
- g ra:
i —Hl!
qvr=1
I da =1 P | Tk loi & sh &% =l =1 _'1
Bai tap Bai tap

Dé thi PHBK2000

Kiém tra lai dang ménh d¢& sau Ia hing ding
[p—>(av ] >[(p—a) v(p -]

2) bé thi KHTN 2001

Kiém tra lai tinh dng dén ctia suy luan sau

3. Chop, q, r 1a cAc bién ménh d&. Chirng minh céc
dang ménh dé sau la c&c hang dung:

a)(p—>0a)Ap)—a.

b) ((p—a) A—=q) >—p.

) ((pva)A—Q)—p.

d) (p—>a) < ((pA—=q) > 0).

e)((p—>aA@—>1)—>(p—>n).

Hpva->nNe((P->nAa(@—>n).

gP—>a—>(@—>r—>E-—>n).
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Bai tap Bai tap
4. Cho p, q,r1a cdc bi€n ménh dé. Chiing 5. Hay kiém tra cdc suy luin sau:
minh: . a)
a) (p—>1v(@->0)>p-n<p—>(Qvr) p-q
b) ((—pAqA—r) >—q) =>(p vI)&pvq V. a
¢) ((p = DA > 1))>(p—>Q) S—pv g v - -
d Po>PArponep>(qan. P
Bai tap Bai tap
* b) c)
pAq p—>(@—-r) peq I_)
p—>@Arqg) q—op qor Pp—>q
r—>@svt) p rvs (QAar) > s
5 i §5-q to>r
-8 LSt
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