Sec 3.3 Enbu'n\/atlence and ’lMPln’Ca'(:ion

Fﬂf'ﬁ T:- Tﬂutoloar'es & ContradickionsS

Consioler Fwo TWFo&’(-l;FDnS je,we,rmtecl Lﬂ T and Q

x: T(PAQ) and y: TPV Q

They are different | Lut -—u\gj have —the Same meaning.
Ex:

Letd P71 ve gone to Middlesex [0\/V)M(lf)'{tﬂ Col(@a (™ ced,

et @ ;f,|’V€— gone o UMase Lowell CUMLB

T len '—'(P/\&) “"rqn&[mtes to II[ haver=t aon& £

both MCC and uymL"

"

and —'F V’\Q "t'fom& (ates -to l havesr & aon& {1 McC

o | thavert geve o umML”

To See s ‘Fo‘(' Sure write —the Truth ta bLleg

P & PAR T (PAR) P TR PVTR
o o [») | | | |
o 1 (o) | | 0 |
1 o 0 l 0 ( |
1 1 1 0 0 0 0

o all caces, (PAR) and TP VIQ have Fhe

Same  Lrath va lug

Whewrn e apply The bLiconditionn) eperater €
o +them, “the result 75 a value of —Frue

(g a \\ Casel-



“(pag)  TPVTR  T(raR) e CPVIR)
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The ?To?og-l-(:'\on 5 (AR e—>(4!> V”G?)” S an exmv\Fle

D-F a 'f:auto[ood(g
Def

True in all cases.

Notakion: 1 ¢ pced +o Sjmbohza

Ofher 2¢am7>1es o-F “Emu'/’ologi\?_s

P VTP is a ‘Enuﬁologn
Truth £able of F V7P
PP Pv 7P

0 | 1
1 ) 1

(PAR) = P is a +tautology

Truth €akle «f (FAQ) —> T

p q pANg pAg—p
0 1
1

0

0 1
1 1
1

_- o O O

A 'l?au\‘:oloa:! is a rroros?-b'on which 1s

a —toaute |°8:J



R — CFV&> is also a —l:nutoloan
Construc b +he +Erutlh Ealble,

P> i< nett a4 ‘taatolegy.

ln Some wastes, Thie T\roFog'»—L?om s not <€rue:
P & P Q
o o 1
o 1 1
1 o o
1 1 1
Ex lve been to UML ard | bavent been o UML

is an Q)Qﬂlm'rlﬁ_ o—F a Contcadiction )

ln s(jmlaolk, notation: P A TP

Pef A contradiction s a proposi€ion That

TS fmlgg in all cases.

Notation: 0 i¢ pced o Sjmloohz_a a Contvradiction.

D‘f"'le aﬂamfles D-F Contradicktions

. (FVGZ> A} (-"F> A ["52> iS g Contradic€ion

P PVQ PR (Pve) ALPY A (@)
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Yact T - Erzu«'\/o\(e_nc,e

"Recall -From ear(ier that the Y\’O?OQ-I'E\OH ! —'[P/\&> evaﬂQ)“

'S an example of a tautolog y
P g T(PAR)  TPVTR (PAR)D = CpPvR)

v} o | | 1

A Q ~

1
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o | I
1 I |
1 (0] 0

We Saa_ ﬂé/\&> and -q.FV_,& are QﬁBA'-\/ale.nt' 5
od write PAQ) & TP VTR

Der Two ?To?og'\-b'nons X awlj Cﬂex\?_ra{:cd by —the. Same set S

o-F Tnvsﬁt‘-oas) are Said +o Le eiu'r valent , denoted
X &y
fF and ov\ls if "U,,g_ ‘Ffo'ros':{,'non X H_‘j s a tauto loa.ﬂ .

Remar ¢ Cqivalence Ts o logic what equality s 4o algebra

Dust as theve are \’V\GV\J WO{EQ.S o-F W‘("rl-_'uv\ﬂ an abebfaﬁc
expression (ex: 1¥2 = 0¥3=6/2 ), Ahe tame Iggical

meanTr\ﬂ Can ‘e exrfesse_al TN mMany olf-F-Fe.re,n-b wa&S.

Ex  (phQ) V(T AQ) S R

Trabh dable: P Q. FAR P ma (GAV(F AQ)
0 (0] o) | (0] o]
o 1 (®) I 1 1
1 o o 0 o o
1 1 1 0] 0 1
Came +ruft values 'F 2l Cases



Exerc?ge :

Write the +rpth Fables o-F
P,  "@—>7F rvQ , TPVA
Are any + w0 aF + hece e%m}u/a‘enr(-, 4+ one agnothes ?

fos P& TR TP & TPVR
" Cof\‘{-{aFog'u-hve" "Condi+Tonal 2@7\/@[&2.«&&”
in lable 2. 44

Fact Al tautologies are equivalent o one ancther

tx Pvor > (FA) P & 9 (PVR) &

Face Al controadictions are equivalent o one ancther

&x tATP & (Pva) AP ALR) &7 O

Cam We write 7><:-> & 7

ms No, because PSSR s not a tautolegy

-0 -0

—>

not all +rue



?ﬂ(-@ Ei lmF]fCa‘ﬁfDW

¢ Recall earlier Hut CFA&) — P S a TtTauto /oalj

Truth €atle «f (PAQ) — T

p 9 pANqg pAg—op
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 1

"

We Say Bt CF/\&> mplies P or P o fmFIieo\ by PAQ"
ard  write &AQ) = 'P“

bcf Let X am\j be +two ?To?og'\-b'nons Cﬂex\e_rn{:cc) \a:] —the_

Same set S o-F Tro?os'»tﬁov\&>. We_ Say X Tm1|>|,’os Y

;f “(Zhe, ?To‘ros':{_]on )(—>j s a 'tau.toloa.ﬂ. Wvite
X=>y

to indicate €his  imphication.

G) C/W‘ We write [ =7 R ?
A__'_‘S, {\10) L&CﬂMSe F—>Q (S net a ‘(‘;au‘l:o(o@g.
P R P=>Q
0 D 1
0 [ 1
| D (0]
| 1 1

Vﬂot ﬂ“ +r‘4€/



6r0u¥ exX. e Cige

(a) C{)v\s"‘rmcﬁ the truth

€able ‘F‘Of

arp‘ —For n: F/\R/? —1&
CH‘t\lF e Srou,-F works out the Colummn "{:f X

X \«m]-{: does "b'/\a_ Co lurmn —For 33

x: PAQ — 'R

(1) From Fhic Foble, determine Whether X &Y yus
pqr —q T pANq pAr pANg——-r pAr—-—gq
000 I 1 0 0 1 1
001 1 0 0 0 1 1
010 0 1 0 0 1 1
011 0 0 0 0 1 1
100 1 1 0 0 1 1
101 1 0 0 1 1 1
110 0 1 1 0 1 1
111 0 0 1 1 0 0



er? exX e Cige (From ExerciSe #£2 4HwI 2 >
(a) Cons'l'ruw& the truth Lable —For ><=[]>/\ ﬁ&)V(F\APB

(") ?(om '+I’H—S +0\‘D\e.) o\e.‘("’- cCmine —J {ne:Hf\e(\

PAQAR =7 x s
(© From Fhic Fable, determine whether
PATR =7 X g
@) From +hic Fable, defermine Whether
x = PVA& Jes
p qgr —q pA~q rAp (pA=q)V (rAp)
000 1 0 0 0
001 1 0 0 0
010 0 0 0 0
011 0 0 0 0
100 1 1 0 1
101 1 1 1 1
110 0 0 0 0

111 0 0 1 1



