Compound Statements

P A statenent that is conposed of simpler
statementsjoirned by some logical connective(s)
suchas*v,” *w,” “r,” €c... iscalled a compound
[r opasition

P A staterment which is not acompound staterrent
Iscalled a smpleproposition

PWe are thus interested indetermining the truth
value (True or False) of a compound proposition

giventhe truthvalues of the sinple propositiors
of which it iscomposed.

Truth Tables
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SomeNaesonthe Implication
PLet p6 gqbean inplication
PThenq6 piscalled the mnversof p6 q
P And-q 6 - p iscalled the contrapositiveof p6 q

P Asweshall e, the contrgpositive of an
implication is equivalent to the inplication itself.
Thisisavery impartant and useful observation
whenwewish to do proofs

P Does anyore wonder whyF6 T is True, for
example?

Propositional Equivalences

P Two propositions are called logically equivalent
if they always have the same truth value

PThat is, pard qare logically equivalent if p @ g
isalways true

PPropositionswhich are always true are called
tautologies

PPropositionswhich are always falseare called
ontradictions

PPropositionswhichare sonmetimestrue,
vmetinesfalse are called contingencies




Examplesof Tautologies,
Contradictionsand Contingencies

Contradiction
(pz gV (pra

Tautology
pwqw-p

Cortingency
p6(a6r)

PWhy isthistautology always true?
PWhy isthiscontradiction always false?
PWhen is thiscontingercy False? When is it True?

L ogical Equivalence

P How would one show that two propositiors are
logically equivalent?
< Show that they havethe sametrut h tables
< Show that their biconditiond is atautology
<Usesome of the equivaencesfrom page 17
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L ogical Equivalence

Let usshow thet p6 q ] -pw qwitha truthtable:
Y p6q “pwq
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Canyou see howthe “biconditioral” method would
work? Wewouldwant (p6 q) @ (-pw ) tobea
tautology

Identifying Truth Tables
Canyou idertify the truth tablesbelow:

P Itturnsout that, given any truth table, we can
congructanexpression that givesexactly that
teble!




Condructing Truth Tables

P ldentify each row that istrue

PConstruct an “and’ expression that
sysitwill betrue
<pvq
<-pvq

PTakethe“or” of those expressions
<(pvowipVva

POf course theremay beasimpler
expression that is logically equiv.
<q

Constructinga 3-variable Truth Table
PConstructanexpression whosetruth  p|q| r
table is that shown to the right.

PWe cregte aconj unction for each
row that must be true:

<(pvqvr)

<(pv-qvr)
<(pv -~q vV -r)
<(=pVv -qvr)
<(=pVv ~qV -r)

PThedigunction of those five
expressions isthearswer:
<(pvqvr)w(pv-gvr)w(pv-qVv-r)w(=pv-qgvr)w(-pv-qv-r




