Truth table, equivalent propositional forms.
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Recoll cohat a.?frasi'h'on is .

Bg. For omy real murber %, we have x>
t is o false propostion. Here this claim is Swrvros&:‘ 4o held $orr
every real number . So it is enowgh to show o Single example
ohere & fails . This is called counter- exw«?le,. This appoach
only caarks cthen someme claim & proverky 13 sugpaed 4o had
tor evargﬂ\ina (fn certoin  domain).
(For instonce, s my clain true thit all the studests here
are male?)
Ex. This is o folse serbence .
It is NT a ?m‘;osfl:im. T show this we e.ssewh'qlha use
proot by contradiction.
Sugpose it is a proposibion. Then i is either true o false .

Cose 1. Suﬁ:ose it s 'l:me-
Thea it .‘mrl.'es Hat it is fake . Qe it camndt be both
frue or false, we acl: a contradiction . This |‘mfl|'es that Casel

Connct hoﬂm.




Cosc2. Sugpose it s talse.

“Then it imrl(es thet itis true. So again T is a contrdi,
cchich implies the Second Case connst ,'Mﬂ:cr\, either.
So coe shoukl guestion owr o\ssumf'h'on that it is o
proposition - Hence & is NOT o qroposibion.  m
Remark . Qe have used o Fechniques of Proving Slecboments:
Case—La—cqse ond prove LJ contradichion . We coill see

more mathematical cxamrks of such methods -
Propositional forms and truth dable .
Towords the end of the greviows clas e introduced
PQ : disjunchion  omd  PAQ: conjunchion
These kind of formulas are called propositional form :
(k%ﬂ:i'mrl'c) expression involvin:\ logical variables , connecthives,
C,H-
We olso tolked sbact the truth table of o proposibional form -
Ex. @rite the -rubh -oble. o he. follosing proposibional forms.
GPVQ |, Q) , GRIVEQ) -

Solubion . (We break the ?m‘:osn‘-[-'oml forms into Smaller ’fr'o-rosél-l'aml
LM( in nnlf,f‘ —‘:n JPA‘ A\;'I'L\ O S’n'mla_ fmn..f"f\.\le_ A'l.'g "l?l.M .
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—foms in afo‘tf‘ ‘l:b J&‘ A)ru\ a Smale, Connec‘th d‘t‘ ‘L‘lme,.

5 we need o hae T,Q, 57,1Q, PAQ in the truth
+able (in oddihon {6 the above ‘Pm'rosfl:l'onal ‘Ponvc\

P(Q|-P|H@ | Pra|EPvA | 2Px@) | GPIVEGQ)
TITIF|] F T T F F
TIFIEIT | E F T T
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FIF|IT| T | F T | T T
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We okserve thit 1 @AQ) and (P) vEQ) have the same
trath value in all the cases. In andther word,
one is trwe i and only i? the other one is tme.
Dete We say two progosihons are equivalent F one
implies the olber one and Vvice versa.

« oo propositional forms  are Called equivalent they
have the same truth value in all the oases -
Ex. =@®Q)= P)vEQ)

- (Pv@ = GP) A 6Q)
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(de Morgon's locs)

As we have seen i these +wo lcc‘:ums an cxl:Yemclj lm?orﬁwl'
laziml Cannec"n've. IS im‘aiicaJn'On .
Concln"h’onal (Pr’o'rosfl‘lbns olso hknoon as f—vn?'icarl‘lbns.
P=Q e 504 P fwv\;‘ies Q.
B P, then Q.
P is Swml'cfcrft' 'Por Q

Q is necessmd for P.

PPN

Here is s trth tuble Hoco should e hink. about

PlLQ | P=Q #s druth dable?

T|r I F T chin P= Q, then
el T th for gou o she
F T T anly MM
FIF | T ke

me that g cloien s false

is Lg skoooina an instance that
P is e, bt Q is fake.
For instance, # I cloim that
“I¥ & studeit is enrolled in_this
class, then he is male >, then

oh Sad “no, s NoT true



you  So “no, it s NoT true,
becanse mg_{nggcl has _envolled

o

in_this_class ond she is a
ferule T So you provide a came
wheve the a.ssumfh'm is true,
bat the conclusion s false .
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