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1 83&R (proposition)
O — PO AT EERBIFRA D)

Q NERFRATFRNETDM (true proposition)
QO NERBIFFA DI R0 (false proposition)
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2 anel ;
a) The Moon is made of green cheese.
b) 1+0=1
c) 0+0=2

O -AEanel :
a) Sit down!

b) What time is it?
c) x+1=2
d) This is a false proposition.
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Aot sE (propos1t1onal variables)

dp,q 715,

QA 818158k 4519 (logical connectives) 585 RIAL
NE S (compound proposition)
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0 BAENSERRZS1T (logical connectives)
d E||E Negation -
H = Conjunction A
W =1 Disjunction \%
d72= Implication -
1 ¥W722= Biconditional o
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The negation (3E) of a proposition p is denoted
by —p and has this truth table (B{E3R) :

T F
F T

d Example: If p denotes “The earth is round.”,
then =p denotes “It is not the case that the earth
is round,” or more simply “The earth is not
round.”
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 The conjunction (H) of propositions p and ¢
is denoted by p A g and has this truth table:

__p g | prg

T

T T
T F
F T
F F
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O The disjunction (8Y) of propositions p and g is
denoted by pVgand has this truth table:

__p g pvg

T

n o -
m <4 M

T
T
F
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d In English “or” has two distinct meanings.

O Inclusive Or ([@gk)
Q Students who have taken C5202 or Math120 may take this class.
L For pVvg to be true, either one or both of pand g must be true.

d Exclusive Or (%3))

Q Soup or salad comes with this entrée.

d Inp @ g, one of p and g must be true, but not both.

__p g | pdg

S|

T
T
F
F

m <4 m -
m -4 =
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d If p and g are propositions, then p —¢gis an implication
(22=) whichisread as “if p, then q”.

__p g | pog_

T

e I
m <4 M -

=
T
T

d In p—gq, p is the hypothesis (antecedent or premise) and q is
the conclusion (or consequence).
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if p, then g
if p, q

qit p
ponlyif g
pimplies g

-

q unless —p
gwhen p

g whenever p

g follows from p

pis sufficient for g

D NN N N A N N Y N N

q is necessary for p
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J From p-¢g we can form new conditional
statements .

(Ek
=)
S

d g-p converse (3

O
Sh
ey

d-p—> =g inverse

Ker
iy
Sh
F::ﬁ

d —g—> - p contrapositive (1
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4 If p and g are propositions, then we can form
the biconditional proposition p<q, read as “p if
and only if g .”

__p g | _pog

m T+
—H M m A

T
F
T
F
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1>

v pif and only if g
v’ p is necessary and sufficient for g

v if p then g, and conversely

v piffg
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B{g % (truth table)

_ p | g | pvg
T T T
T F T
F T T
F F F

[RSanl (atomic
proposition)

N E BB
e
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Q138 Mo VBB
pVvqg—r

Q ExS190E N
Q3F>EB>5>E3>NES

d(pVvaq) - (=)
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O F a5 (equivalent proposition)
QAT amBESNe, SHIMNEEEENEE
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4 If I go to Harry’s or to the country, I will not go
shopping.

Q5%
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 You can access the Internet from campus only
if you are a computer science major or you are
not a freshman.
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AR S”Lb — BB (consistent)
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A NeplEsS —2 2

d “The diagnostic message is stored in the buffer
or it is retransmitted.”

d “The diagnostic message is not stored in the
buffer.”

J “If the diagnostic message is stored in the
buffer, then it is retransmitted.”

S LA EFSITEmEUINE,
NIFRX Ean g —EX8Y (consistent)
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d An island has two kinds of inhabitants, knights

(381 ) , who always tell the truth, and knaves (JG
%) , who always lie.

4 You go to the island and meet A and B.
d Asays “Bis a knight.”
d B says “The two of us are of opposite types.”

J What are the types of A and B?
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1 XET (tautology)

J A proposition which is always true.

J Example: p V-p
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1 XET (tautology)

J A proposition which is always true.

J Example: p V-p
A >»ET\ (contradiction)

J A proposition which is always false.

J Example: p A—p
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1 XET (tautology)

J A proposition which is always true.

J Example: p V-p
d >»/E7T\ (contradiction)

J A proposition which is always false.

J Example: p A—p
d 9h®E T\ (contingency)

d Neither a tautology nor a contradiction.
J Example: p
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A sa @ pAUq=)T (equivalent)
d ESpfiqEEHBEEE
d:Ep - gAXKEL

Q1217Ep © qSip =¢q
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0 |8 (Identity Laws)
pANT =p pVEF=p
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O [§5F2 (Identity Laws)

pANT =p pVF=0p
Q Zf2E (Domination Laws)

pVT =T pANF=F
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O [§5F2 (Identity Laws)

pANT =p pVF=0p
A Z#2#2 (Domination Laws)
pVT =T pANF=F

0 =EFHEE (Idempotent laws)
PVpPp=Dp PAD=Dp
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O [§5F2 (Identity Laws)

pANT =p pVEF=p
A Z#2#2 (Domination Laws)
pVT =T pANF =F
0 F3F2 (Idempotent laws)
pVp=Dp PADP=D
O WEAEERE (Double Negation Law)
—(—p) =p



BN BEEFNE

O [§5F2 (Identity Laws)

pANT =p pVEF=p
A Z#2#2 (Domination Laws)

pVT =T pANF =F
0 F3F2 (Idempotent laws)

pVp=Dp PADP=D
Q NEETEE (Double Negation Law)
—(—p) =p

0 BEE (Negation Laws)

pV-p=T pAN—-p=F
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d #p72 (Commutative Laws)
pVg=qVp PANG=qADp
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QA R#pE (Commutative Laws)
pvqg=q\Vp PANGQ=qADp
O 5572 (Associative Laws)
(pAg) AT =pA(gAT)
(pVa@)Vr=pV(gVr)
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QA R#pE (Commutative Laws)
pvg=qVp PANgQ=qANDp
QO 51 (Associative Laws)
(PAg) Ar=pA(gAT)

(pVgVr=pV(gVr)
Q oficZ (Distributive Laws)

(pVgAr)=@Vg AVr)
(pA(gVT)=M@Ag)V(pAT)
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QA R#pE (Commutative Laws)
pvg=qVp PANgQ=qANDp
QO 51 (Associative Laws)
(PAg) Ar=pA(gAT)

(pVgVr=pV(gVr)
QA oficE (Distributive Laws)

(pVgAr)=@Vg AVr)

(pA(@gVr)=mAgV(pAT)
O (RUINE (Absorption Laws)

pV(pAq) =p pA(pVq =p
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0 ZBEEREE (De Morgan's laws)
—(pVQq) =-pA-q
—(pAq) =-pV g
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0 ZBEREE (De Morgan's laws)
~(pVq) =pA-q
~(pAq) =—pV g

F1EI
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p=>q=-pVvVqg
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0 ZBEREE (De Morgan's laws)
~(pVq) =pA-q
~(pAq) =—pV g

F1EI

O
\\Et
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A

p—o>q=-pVq
A FNHEIL
p-q=@-q9)A(q—Dp)
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0 ZBEREE (De Morgan's laws)
—(pVq) =-pA-q
“(pAgq)=-pVq

L
\\*ﬁt
1\

>FH BT
poq=-pVq
d SMHFET
p-q=@->q9)A(q~-Dp)
A BRES510
p—q=-q-p
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~(pV(—pAQq))

—p A g
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1 O&E I\ (contingency)

J Neither a tautology nor a contradiction.
J Example: p

O O EtEFR N satisfiable

O ANOh@ EFRJY unsatisfiable
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(pV=g) A(gV —r)A(rV-p)
(pVgVr)A(-pV gV
PV =g) AgV or)A(rV=p)AN(pVqgVr)A(-pV gV -r)
QA EEXRE—MITHOE
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QA ENP(,j, ) NBiITHj VNS
BT
p(1,1,1)vp(1,2,1) v---vp(1,91)

219 4
5 1
4
412
6 7
3}
Fi 3 5
1 9
6
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A ENDP(, j,n)NBiITH I NEEn
dEB1TERF1
p(1,1,1) vp(1,2,1) Vv -V p(191)
U SB1TEHE 1 )
V]?=1 p(11]1 n) 5 1

4
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AENP(, j, HNBUTHE NN

A BUTEHFI
p(1,1,1) vp(1,2,1) Vv -V p(191)

As3B1TEHSEN

9 _ 219 4
Vieg p(1,j,n) : 5 :
A &TEF1-9 4|2
9 9 9 2 !
/\ /\ \/p(zajvn) 7 3 5
i=1n=1;j=1 ] 9
6
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4
5 1
Qi j,n39E39/91-9 NN
1279 = 729 e EIr (6 7
s 1 1 p) — 5
ABEFEXBFT27%° > 10%1%47 7 3 5
1 9
6

0 AR Ohm I R)UENPTTE8Y (NP-complete)
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O #TEBE T (disjunctive normal form, DNF)
A&+ “B8” (8ET) 89 “5” (FTED

1 SEBET\ (conjunctive normal form, CNF)

Q51T “5&” (EEL) 89 “B” (GED




O #TEGE T (disjunctive normal form, DNF)
A&+ “B8” (8ET) 89 “5” (FTED

1 SEBET (conjunctive normal form, CNF)

Q51T “5&” (EEL) 89 “B” (GED

Jd(aAnb)V(=bAcAd)V (—c)
Jd(av-bvc)A(dVe)
Jda—-b




O #TEBE T (disjunctive normal form, DNF)

05

:/l\ ((EE

5”7 (GEEN) BY “5¢”  (ATED)

1 SEBET\ (conjunctive normal form, CNF)

5

:/l\ agz;;

W KSR

5”7 (MTEXZL) 89 “H”  (GHD

A US ANTECERE G ECE I
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-(p—q) V(r — p)

L IBEER

Q ATETE TXYNATESEIN

Q PTEFgY TN GEGE N
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