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T | T T F T T
L B F F T
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ChAT) N IL =P ba(gatt) ( Posociokive laws)

bA(QUmn) &k (pag) VI pAl) ¢ D5 bukive larg)

Eqpavalen fitmules
:_—‘_______——4
Lek b, ¢ omd 1 be omy thitee Stateanemtsd « Them:
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I+ pvhpe-b.
20 (pVY)V I &2 PVI(gVR)
3+ pvg = AVP
bAY + pAPp
L+ pv(anh) £ (PVY) A (V)

5. SD/\T-tf,op )

6o bVT ,:),T 3

1- pVUwp 4y T, properF (Negakon laws )
nlwnpP) £ p

n( pAY) & WP VOV
w (pVy) <& wpn OV

0 pVCPAY) & P | |
p ACPYY) = P ( AbsBpHT™ lawd )
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b Vv(gah)

—
—
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p | U 1 49 | VAR bV (gAt) qu/{an;(PVﬂ/)A(PVﬂ)
Tl Tl T ‘ T | 7 | .
T F i F T T | T T
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T E|E | F T T{T| T
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%(i) b=~ (y—=p) £r wp = (P72
Edh b=+ (gVvh) & (prg)VpTrH)

‘gu')Cornbio\en p— (y—>P)
b+ (0yVP) |
r ppv (ay VP)

£ (eapVoy) VP ( AsdocakVe low)

£ pVv (op Vo) ( Commoulalive lak)
A (P VnpP)v od ¢ - AdsoUakive lacw)
A T nyg ( Negah'om law )
g T ( pomimakien law)
e np— (0bpVY) ( @ brvir wpV4e)
o g (wp)V (©0PV V)
A p v (DpVYy) ( Doubl Nggoh'enlau),

& (pVvoup) VY ( Asoc aktve law)
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& TVY = 71 ( =2 powimation law)
Hemee , P> Cqap) = wp - (pry):
) eomsidet b = (Y VA)

Ao wp VYV h)

& (opyvowp) v (VR

< (whVY) V (npV )

o (poq) VP>
Hemw, p—» (quh) 4> (p-r‘v)WP**’f_f‘
3)|  show thal (mp,\(mq,,\n))v (cqam) vV (pnh))
i B by ubimg Replacument proeee =
)V((‘V/\“)V(p/\m)

= i ' nyY N 1)
Consiclery  ( op A C0Y

2 ( (wpang) A R) V((wh)\/(pr\n))

) { « A ssowakVe )
chvgy) A &) U ((gvp) A k)
o (0P -,'Denﬂ%mw Law

vary A )V H Dibh bul<jve)
2 Copua) ARV ((pYIAr)  DIOTb M o)
£ (nepva) V (pVa)) A h ( Ot d bultve tau|)

& T AW ( by neaoh'cm Law)

=g bv ( tdembly law ) -

Hemet , (0P A (g ar)) V(gAOINChAR)) & R

(4) Show thal-  »( pZq) £ (pvy) A PIPATY) .
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[ @p APV (Y ACW)V ((Sp APV (UAP))
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£ m(((tf)SD/\wq/) VE)V(F V(?//\P)) ( p nopleyF)

PEVEYY

o v ( v (pVY) v F V(p/\q/)) De mélgan Law )
Commudatie
g o ( »(pVy) V (pAY)) (evp=1)

e (pva) A (PRY)

Hema , o (pzg) 4 (PVVI A @ (pAY) -
p—+ (v r) legrcaly

Ane ( p—q)—r F omd
61)41'\/011«\1- 7 Jushiby yowt omswert by wsimg
the rubs o logic to simply bo expon 641 cNA
omd oléo by témg buath tables.

C'2
Tt

g

(p+)—+ "1 amd  pr(y-+t) o Mt legically

ﬂvJ_ivoJemL’ because
conbidot ( prq)—+ o
& (opVy) —F & ( pry & wbVY)

s o (opvy) VL

> (n(wop) N0V ) V -
£ (pAOY ) VK




| £ (p ALY ¥ (ogat)
Allo, b ( U+ h) 4 b-r ( oqui)
L opV (o Vi)
L op v oy Vi
Trath table Melhod

bl | | b [arn [PraO
T | T T | T T T T

T | T |F | T F F F

T F T r T T T

T | F.| F = T i T

F |l T ] T T T T .

a T | F T F F T

ad F T T T T T

£ F £l T F T T

1 T

Hemce the bruth Valued o, (p>¥)— 1 Omd
p— (y+h) oow nok ddemkcal -
puality Law

Two ‘b‘er\JJOé n ond A o Aoid b
be dwals of each othen i) eilhert ome com be
pbtoumed [rom the ofber by ruplocimg A by V
and v by A+ The Conmeckives A amd V o
alse Called cluals o Cach. ofhert - Il the fdmula
A Contaumd he Spectad vordabled T & F, then

\'9
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|

el write the cuals ¢ ) (pva) A

div (pagy AT

sd:  Duals e > (pAY)V H

@) (pVI) v F -

nn)) , then fimd A%

X
Toukologicak  Implications
IJn P g
amtecacdemt  gnd ¢ 5 catled  Conagquend:

fmwa ¢ = P B called <fs Comwense -
np =+ DAY 3 Collkd the tnVense-

| Ibe stakemamt p i calted

CoaT s dual 5 obtoimed by tupladimg T byF

the above mem Lkimed

L op e fEmula A B givem by AT o (pYVI N (PYE(gN

ol pual 4 A B O s o (PAYVIV (pAO(YV )

(8l omy Sbatemenl imula  pov B stakemen -

exl-  Wike the ConUenée , UnUenbL omd Confoa ,?(m’

- _tive 06 the 50Uowlmg P.bopcérhm

£ 0 apec B o fight tmaqgm e [PBI% [80'= [pc]®
coovenses b lﬂBl-q—chn = 1acl” then ARBC B o rught tm;,,r@]f%
fowaise ¢ o A ABC 15 Moo right thqung lmnmg,f;;q;f(?i
c,mtna—pcfnlw(:‘ oh | ABI "+ | 8cl :# (ACl e 4 OBG (5 f;o)i” nj:

Scanne d with CamScanner




|
{
|
!

i

| Q‘Lbfm’ Hon - A Stakermeml

taulologicaly wm oy
ooly 4 a tautology ¢

{+ by A=+B, s fread 05

nofe:
SCalomment [Blrmula

nois

%
wWhich

A—B8

o

o AStalernemt- B “{) ool

1]
"o woplied 8-

(s no- o Conmeckive , A =B

Prove o~ (Prd) = (0y =+ 2P

Sald to

e Shau demote

45 mob a

(P=+9) = (VU=0p)

o  (p>q) =+

X
S—ﬁ:;._va!ﬂ/_,;« np | Y | P;fq/ ‘ wq/:c-nbf;o* (p>a)s (0g +0p)
rlelelr | T | 7 T )
TIE|F | T | F F T
FIT | T | F T T T
F |(F | T | T T T T
Simee M yhe  embued n e Llast cofurmm e
buw *

13 QO €tau tology -

( LWy +vp) -
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o this seclon |, we wWill cemefs  [he wdld
t 1

! " , ) 11 ’
! PHD({MCI', un P(C‘U OB COOJUmclum omd  dum

i Place o " csjumction "
Qepimilion : A poodud: o the variables  amd
thedt megaliond dn 0 fpvmula B Called om eleanent
- Y pboducl-.
Exomopls Gl b. v be amy teoo odomic Vootdab

- b - Then p, P, WpAY , OYAP, G ApA P,
bawp, wpnrPY au some &xompls o elermemty

.,Ony P)god)ibtb'

pefmilon : A Sum d the vorUuables omd et
mdah"cmb w ﬁB’VmuJa 3 calded om elememtany
Sum ¢

Eromople: te P, g be ony £w0
fhen P»U)P, wp Vg , wyvp,
ouw homMe enompls o elermemtony  Sdmy .

obromic Voouobled
pvep, wy VPYoP

Defimifon :  Any pant g, om elememtony  Humm
¢ poodud-) which i3 déelly om elemembony AU
‘ IRV kT the Bugimal bum
( Pﬁod}id’) 5 coled a lac 4
odut: ) * .
E;’_C(_Qﬂr‘):l’u; Vv, gV wp, wpVwy owr bome dy the
bm’:m ¢ @ Vwpyouy ond 0¥ , pADRP, VUAP
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S

wa Ap A Dp -
. Oisjunchive N@mal ESWD ( don-p)
| A ftlhmuda  which 5 equvalemt to a
gtvem [Slmula ond Wwhich Condiétd ¢ a Sum

oh elennembony pooolu ek 45 colled o clgjumckie
n&kmol 8lm oy the given Blrmuda -

Onocodure to obtaim a Cubjumckte ndrmal
‘fjﬁlmo ¢ ag(uem LO@(QOJ ewpnessdion ;

' Eaus s um
Three Steps W rquud o oboum o OAX6)

s { ulaﬂ’anm
- ckve nélmadl im0 thrnough  algebwoic T™am!pP

[« Remnove oll == omd 4+ by om eguvalzmt
expoussion Contaimimg e Commeckives NV, @ onky .
2}'- Ellmoimale © beffle Sums omd procludsd by
ubimg it doubke 1egold’

3. ppphy e Aisba bukive low  umblf a Aum G
elempemtony produd- 5 obtaimed -

fe: ) The den-f d o giver Plruda 1B not  Lmique

] doﬂobZ con be Obbtoumed bo')@fum.

becouse doppruml=
plied W

ftmula ) e distu bukive lowd @@ ap
dpboembt tayo *

2) Exfondad Owsbu bukive lak |
(PAG)V CLAS) =(pArYV (pAS) V (AT V (@AS) 1

on O b& Ué(ﬂmg De Mm@ami Lald -
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B \eny Ubﬁb.ul to obtaim I[nc dibju/nch‘vc ot
*I': Obtoum the  disjumckive ndlmad  $lmmys ¢ the
foloooimg
) pbn(prq)
iy o (p +(gan)
(i) o pVq) z (prYy) -
iy pAChp=>9) & pA(DPVY)
r (PAVP)IV CPAY) (v didbiibuti)
whith 15 b fuguiud disfumckue ndrmal [gho -
iy o (p=+(gnn)
= o ( whpV(qynm)

i o(np) A (0v v k)
£y p/\(mq;\/mn)

(2 p?v 2 bpVY )

L (prva)V (prom ( *o ctisbubakue )
Nhn‘ch. fs bt faguirud olug umchve pdmol ol -

(MY o(pva) Z(prv)

£ (o pvd) NCDRA o (n(pvy)) A m(pnm)
( M8 4 (mAS)V (nn/

e ( ) v( o0 by |
é:)-(wPAmCVAPA‘V) V((pmnp) V(v Aop) (p il an Law)

(g
(s bjj A s buls '—“‘*’)
w(“’i”“”“”‘l”‘"/)V(P’mP)V(‘ur\wmv(bnmwv A0 %)

\(ﬂS)) .




Etamople:  p A (prV) 2 pA( OPVY)

Nof :

| which {5 the nagubu

gluen fomula. s Abmilan to Kee ome givem oL

obtosn disjum chive n&lmol B
b ((Pr¥) An(0yV ©P))

b+ (( prd) A0 (@YY OP)

o wp v ((pora)aotovvep) o (PTYS wpt9)
o wp V(wpya) A ynp)) (2 double PEgak )
' v YAVUND) 7 dudbubukve
o wp Vv ((opAUNp) @ ( ) ( zuww) |
ay) vV (unp) ¢ Ay F
oep Vv i"é’ii&?u ( pra) £ wp N (PAV) ( BV F< P)
O A

Conjumctive N8lmal F8lm ( c-n-b)

A ﬁo*hmda Wwhith 5 equivolemt to o
SFUEM -b%'h'ﬂuja omnd Which CO’ﬂbféEA 06 0 P-Uodaud"
o) elannembony Bums s catled O Conjumeke

n&lmal Bl © o the 8|’vem $tlmula

The Pho cduru CB obﬁoi/m'mg a C-n-§ fﬂa
d-ns

whith 8 Mt tuqurud c.n-f
the conjumchkue mnélmal (Bl s NoE Unmiqu -

d dm-f b e given {fymdla |

w%n‘m e Faquirud d=meh d tht glven fflmula |-
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|'i obtoumn C-n-ff o tht bo”o(lJl‘fYJg b%'lrrnujab'

) ((P—?"U)/\WU)—? wp (1) ((P—H{/)/\ mp)—;- vy -

S—ALH ((p=¥) Awg) —+ wp

L (0P VA) A 0y) - op
< 0 ((ePVY) A wy) Vv 0P

= (m(meV‘U) V m(wq;)) Vaop -

= ((proy) V)V wp
= ((hva) n (ogvy) Y op
£ (pVgvop) A ( ayVy VvV nh)
which 15 the fegured Cem-f
D (b3 A wp) — oy
= ((opVy) Awp) > VY
= o (epva) hob) V 0y
e o (wpVay) V omp))Vv vy
& ((proma)Vp) V oy
e ((PVP) A (oyvp)] VoY
e (pvpvuy) A (0 VpIR)
& ( pvoy) s ( 2y Vp)
which 15 e Aequirad Conef.
A'|  obtaim c.n.. ¢ the petlovaimg

w(pVNY) 2 (prv)




e ———————— At s

e —

Primaupal  oisjumctive nélmal i
C P-denrp)

Lok b amd ¢ be ftwo statememl- varuables,
LB pAy, pnwg, WH AU omd WpA gy oo
Called  mimtormg o p omdgq - IE may be moted
Mol mone ¢ BT mim tyrms  Should  Contaum bolh
a Vaouwable omad (8 nlﬁaf4‘m- £ givem teoo ku‘ablﬂ{
thow oou 22' mimkeis - The Munmhgy oB wintoinmd
w 0 Vardables e 1. g example , mimkerims i1
bt thhy vosu ebles b,y omd 1 orw
praan | pagavll , PArwugant, prognrat
npAYAR , upAY Al ppbrvgar, wprOY ADR
Quefmibron : Primdipol odusjumctive ndlmoal [l
c6 a 81'Uem bﬁ"mwda Can be oftned Qb am equivalemf-
b{mﬂa Consbiskimg oh dfbjumch"t/eb» g, mimtunms
ooky« This s olso Called b7t Sum o produdcks
Comonical fhilm .

mMethods to obtain P.d:n-f of QSMQM'

\ 2
L]

1+ Trwubh table method ! £3l ewany Cwukh Volue T d

the givem [Blmula , Adeck he mimbim  which 6 aléo
has tht volwe T Bl e Aome Covobimakien ¢ the
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i) p—+v b pvey ity o (pAYy) 5
Sdi-  fhe truth table s |
b | v | pro qu, Cpag |0 (pAY)
T T i 4 T F
T F F T F T
F T T T = T
| F | F T F | F T
Hemce p—q = (pra) V (wpr¥v) V ( wp AnOY)-
NG ).
pVvay = (PAY) v (proy)V (©p o
v (wph
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. & m
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T|V|F|F|F T T |7 |T |[praswn
L e B Ll T T | T | T |preynn
T F | F R T F o T T |pAvynavn
R |T|T | T | F (i T T | T [opr¥an
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F FL T T T T T T | 1 [whbrvest
g lele | T I T F F FlF —

trwib Va,l.unb ci) “Ht Voot ables - |
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VvV (whbAawg Ah) y G A OH) Vv ( mp/\qu\n).

| 2 QCPIO(.QMQ(T\A’ Melhod ( Wethoul Conbbruadimg
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e S -
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D’
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e

SEPTR—————— L
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T T T
F T F
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T F F

=)

n T
»n 7.
|
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Hemce p—q & (PAq) V ( npA V) V ( wh ADVT) "

Condiden A1 wh—= (g V(1Y)
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(mpﬁww)
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obtodm the Pdnf § IO potlocoimg ~ piimuda

bV (®p—= (yV (0y—+h)))-

p. pviw + (Y (og= )

S
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il T I B R O [

b pAUAt
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|l obtaim the P-d-n-f- (8] the pollowimg fevmudas

Wethoal- Ub;‘(r)s tutth 6abu/) :

M prq i wpvy i) (PAYIV (wp ATV (VAR)

Wi iy porg
l = (wpVy) A (oyVPp)
S (Cobvay aoy) Vo (@PYe) A P)
s ((wprog) v (gaon)v( wpnp)v (unp)
e (opROYIVE VE V (pA%)
| L ( pAV) N (np NAV)
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= ((copmu)v(wpnmqn)v((pww(wpmn)
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( wpf\rtf\tncv)) V(( ynhAp) V (qmnf\mp))
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i"a) the truth tabl o P AV s
|
| a Ne cesdan
[ [y [y [N
| T |T | T —
| T F £ bVuy
F T F. wpV 9
[ F & FJ wpVuy

W PAY 4 (pvoy) A (wpVvy) n( wpV oY)
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i " ' , FyF T : i} T -
} l F T A T T T
TR R T T 0 -
5 T | F T £ £ e/ |opvuvnry
F T T T T - 0/ |wpvuyry
~ - T T T T T —
£ n F T 5 0 F‘/ wpYuYv oty
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