*Logical connectives:
— Negation -
— Conjunction A
— Disjunction V
— Implication —
— Biconditional <
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Understanding Implication

* Assume you have these propositions:
p :You exercise three times a week.
r :You follow a low-carb diet.
g :You lose weight.

p q Explanation

T T T| It is accepted. If you exercise, then naturally you will lose weight.

T F F | It is rejected. Since one of the causes is true, the result must be fulfilled.
| F T | T | It is accepted. There are other causes to lose weight not just exercising. |
| F F | T | It is accepted. If the you don’t exercise, then you may not lose weight. |

Different Ways of Expressing p —=q



if p, then g p implies g

if p, g ponlyif g

q unless —p q when p

qif p

g whenever p p is sufficient for g
q follows from p q is necessary for p

a necessary condition for pis g
a sufficient condition for gis p

Converse, Contrapositive, and Inverse
q-—p is the converse of p—q
—gq—=>-p is the contrapositive of p—q

- p—>-=q istheinverse of p —q
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Precedence of Logical Operators



Operator

=

A
\'
| B

Precedence

1

o W

De Morgan’s Laws
~(pAq)=-pV-q

-(pVvQq) =-pA-q

(pVa) | -(pVa) | -pA-q
T T E F T F F
T F F T T F F
F T T F T F F
F F T T F T T
Key Logical Equivalences
«~ |dentity Laws: pAT=p , pVF=p
* Domination Laws: pVT=T , pAF=F
* [dempotent laws: PAP=EDP , PVP=Dp
* Double Negation Law: -(p)=p

* Negation Laws:

pV-p=T,

pA—lpEF




Gommutative Laws: PAGQ=qADp , pvVg=qVp

* Associative Laws: (pA@QAr=pA(gAT)
(pvqgvr=pv(qVr)

* Distributive Laws: (pv@Ar) =@V A(VT)
(pA@@Vn))=@AQV (AT

* Absorption Laws: (p V(pA q)) =p, (P AV v‘-?)) =p

More Logical Equival

TABLE 7 Logical Equivalences
Involving Conditional Statements.

P> q=—"pVyg

¥ {f W e
pvq=-p—gq
PAg=-(p— —q)
~(p—>q)=pnr—q
p—=@QA(Pp—>r)y=p—(gAr)
(p—=r)Aa(g—r)=(pVvVg)—r

(P> q)VIp—>T)=p—>gVvr)

(Pp=rIVig—-r)s(pArg)—r

TABLE 8 Logical

Equivalences Involving
Biconditional Statements.

peqg=s(p—=>q) nig—p)
perg=-peog
peqg=(prg)Vvi-pia—g)
“(pegl=po g




