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“TRINCIPLE oF EXTENSIONALITY -

wW: PV — Jo,1¢ = 'Pmpxikaml Valuabion .
Extend w to  all ?)L 3’, w:}""’f",‘}

Truth value a conneched pembence J:f.m do on T
truth v ﬁg ho  emekibuent part- ’:9

w(1k) = 1-w(&) = 1- we
wC«Ap) = wd .wlg
w(Avp) = max (wd,wp)

~C . .

&@ SEMANTIC EQuivaLeddE - (LogicaL EqutaneNcs)

K = (3 (“v( “ /Amaw"lcallj qdulﬂvf 5 ‘6">
A“ %4lu44imw u_u(zw'B, / Convenlion s .
g (¢) The oubermost

@ W 174 = 1-07¢ = 1-(1-wac) s wd %“EZM e be
AZ 774 (a2 p)van)
@ Associarivry: | z (aap)vd
XA (15/\ 1') 2 AABAY (&) BinDinG ORDER
dV(pvr)z gvpvY In the ovder
COMMUTATIVITY : & 1AV,
O(A‘S = f/\ «; dVP sza Al mer hinds more
(® IvemporenT: AMringly  than the lalfoy
XA = X v =2 . ((t(/\f)v-ut)
@ T XAPvd

AV 2 Left Associab ve

(C,‘) 2z R{’M Associa
K- B>r = k-3 p>7



@Aésazr‘nm:
O(A(a(vI;)-z s ; a(v(dAP)so(

@ A -DISTRIBOTIVITY : .
da(‘;vr)s AAB V dAY

@ V-DISTRIGUTIVITY :

O‘VC(J,\r) = (dv‘s)/\ (qu')

de Morgans Rules : |
(KAB)s 1dvap;  a(Avp)= 79 A -

@ avaa=zT; oAAvas=lL
XAT s avl z o .

™ T—
How hard s £ to test whebher two fmvm’cw are qmva[ad?
y=p?
w70 Wi
TI0EXvIiA O =T & ¥, H=1 & 13, =0
& 3, wa=1

v As (% VR v)A (xvivy) 7 (Rsvg v)
/-@\J-.
“SEMA‘NTI C EQU/VALENcg,," 15 an EQuivaLENce RecAT/oN.

(Rdffaxivé/?) Yy oz
 (spmeky)  #yp s f > pea
Q@ | C‘Imwllivtfj) -V,(,p,rv A=z @ A (3:-:1-’ = ozr
A CONGRUENCE TRELATION |
Vd/“",f,p’ Az’ & pz A oAop og’f 8’ soe A VE



(@ . REPLACEMENT THEOREM * |

(=o' @ = l/a’] |
: Ly Obfuned by replacing
one o s:.j.:t:l, :C!; thz ‘?ojrclale

occurrences ?} the /,“,Lj«m,ula. A in P 5370(.
V

8&/03' Boolean —fwsd-r;m can be mfre,u.wfzcl
1"3' a “BooLeAN FORMULA € F- |

NormaL FORMS :

1) LiterALs: o s
Befy : Piim mudas and 5 s o ‘me are
ff” mul:( fz*ud s. ™ f F jb'

r“ ¥l "f" PR

2) Diszunctive NORMAL ForMs C‘DNF)
9¢ﬁﬂ= A djuncl—:’m
o, v oy - Vely
whae cach d; i a &mﬁ&‘ora/s,x«o called a
& Qiscf'unoh'w. Novmal m (DNF) .

@

3) CoNTUNCTIVE NormaL Forms (cNF )

9&5@’ A cmyomc,hm
Boa f o n b

whre each p. i~ disfunchim of Likrale, o called
a Co%wn;,h’vt Novmal m (CNF’) .



ToM  (Comshuchive : Posf by Induckion)
»fe B, (vno)

io repressntable by o DNF, memely by
| x4 %y ver Zn
df f}’/z/ 1" A fa

(Lw.nj chWﬁam% Rule ; At the pame Hme fio xf:rauvf'obh
b? a CNF, Mmolv b?,

ﬁf ‘s /\ 'P:",V,.. 1,: X,
$210

® \VE L

14’« s f" ft’ °® 1fp’
“pTapT) et ofirx Repe
w(ﬁ-v%, V'f;x’) 0 % wf‘t 1%, A wfz: TX 5

| J
Ex le ; f: io, 1}2_., %0,1}
CNF ' Xy X, “DNF

(f, VF‘O)A(F'OV’,") ‘___ 3 o 1 €= (t,;s AF:) V('r; /‘f;)
z 1P )A(7p, v ! ° 3

(pvapdaCrvp) > FORAPY V(P AR
:(pop)aGep) | 11—

L (Aad

e



“Proof - |
Foay i gy

w(o‘f)si = 32 j’: cd 4 w(f:"/\r:")\u

wﬂ:’; =1

Sink twre are an(n

&> 325
& —J—w}zi

L“ wa=i
dwo values

wa(d; zo z% j-wf’ 0
‘Vw “’Kj 2’5«:?

@ The resk »‘fvﬂwsjr-» de Mogan’s Law: o

&

ap) <1

-
::1 wf‘-':

Cooe. o
Each P €T o /Amaw‘za(lj lfuiva[eu{ 1o

Q" DNF’ or a ONF.

I~ .

FuncTioNAL  CoMPLETENESS :

A bﬁicaL /Aijna:(-zwc

w calld ’G.mo"zb”au:) complede. | s

,éwmb, Boolean fwmula i fc‘muwhulé an '&uo,m;‘,na:-‘u.vz

&smﬂes :

(1) 17, A, v} — ONF o DNF

| ) 2‘1, AS
@ Oivv

4) i-y, ,l.}

}-} de M‘fj“”ls Law

6) 343 wpzpipzplp
e pAg.z TpdT9.

©) it} = (pp) ¥ (444)
NAND  pV4.= P T Y

(')t (91)



Tauroroagies &> LoaGicaL CoNSEQUENCES .

E 'sal-isf.:ablktj Refakin

wka @ wwst| (w0 sekdfe « )

IO
X= Sef aj‘jumw(m
wk X e Vo(ex wk o ‘"’Va(ex =1
v wo(

AEX

We also say YW v oa (rmrosékmai) madd g, .

A given & (rep. X) io sokisLable (sAT)
Y Fwipvsgo3 with d

wha (o vap w0f X )

176?\/ wkf & wp=1;
WE 14 @ wk A
ok drp @ ofx el ok
“’FO‘VF @ wfpdL o “’F("

Induckive ’Dl.b !5, 54‘1.',:1';‘4 by



§  SAT | D)
Gven: &  Cresp. X))
Find: A Pm‘,ogthma.( valuakeon (ar M-%M)

w: PV > 50,13
whk (NJf w‘:X),

’It'

f%‘_\_ A Wf X o called ,Qasuaxuv valid (o7 a TMJ‘-olw)

y &
whenwver wo, for Ml valuakions, .

In 4is cast x=T -

@ (Ddp A wff # v lld o Conbmdichion
X .
wobencves wfe X ,1f all valuakions, w .

In How caae = 1 .

ixam(,lu :
FO‘V‘!O( i’l’mkm nown datuy
Loweo ﬁ enduded middle

A& «.A-a ica»\mA:cJ-am.
E o= Sdf-;,:nFL:ak'm
E (prq) > (y=»r) ~ () chain vule
® E (e q-r) = (g2p2r) Exchange of premise
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E (‘,-u‘,-o r) - (r-o‘\r)—’(,f"")(;‘v‘,s F“,,,da) @

E (q’"‘}’)—’ f) P (Pdrcc’s Fdnnu.‘a)
E ‘,_, g—p ( Promise chag&)

AU -lmdologieo m - alone derivable -”wm (*) %Lad 3 shds}
AN -

Logic ProsLeMsS

SAT Is a fmmw‘a /ta"isfiaue? . NP-ComPkJ'L
3, wEX

TAUT " Is a {o'ma—(a a Mloﬂ') co-N?P com"ld'z.
Y wEA

EQUIV - Are 4o ‘gun\uja.s sa.manlrim“g co-NP w-,\;le,{e,
y‘uvdm{?

‘Vw w o((-;@

—~—



Logicar CoNSEQUENCE

/D_#: S v oa '{5‘(41 wmmiua\ce o} X, wrlten
X &
% - ¥omedel w oX wk o
That 20,
VY valiakior w wkX - oFx .

PEAL £ X 42 a M‘vlojﬂ ;
M (o, X) | } Co - NP- m«fi&z,
Deade i Xk A
&mnyle.s.
) %p F XAB AApF o, (3

(3) &, o P EP < \Modus Pomen
() XEL D XF freal &
(w) X, o Fp & X, 19 = B

> XEf-

(Pﬂ’fﬂﬂ’kw ﬁ. Sodis:faa('b'm Relakion (?)
(R) Reflextvity  wex XX (e Aka)
(M) Mdna"onidb XEo& & X¢ X
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FINITARY
- XEX 2  for some femite sabset x,cx
XoEK . ’

DEDUCTION [HEOREM

(P X, dFf > XFda-p.
Prool. .
Pl : X, dFp ; w= Model fo X, 22, wgX

G) wkd » wkp 2 _opasonaef wg«»(s
E=1me)

(4) wid > wEa-p o=t

(0‘: jal'lt,. wo(=0)

2> Yo w‘zx » wk o(-)?
Hene, XEo-=f. o

0(11 “’-) i o h P
& kF 94 242 »>d, -*(5

@ | (A A Ay A AKn) 5p

Exam fe -
Y9 F¢
© tF 4P

‘g E P29>F -



B Y]

R-SAT — 3 -SAT.
Clauses : Cz$6C,Cy -y Cm}
Variables: AU = {4y, 4z, - At
C;¢C — Lidvas —» §2,, %, Zi } Zj € {43;,%.'}

For cach clame ¢; introduce additinad variables

{'y‘f/"jiz: /'ﬂ;‘,/p;} k23
$Yi, Yia§ Ks3

k=4 ¢ =%, « = (% V’t_’_..‘; ¥y.) A

~ (2 V Yoy VHY2IA
@ (xl Vﬂ*fvyfz)/‘

CARTRETS)

k=2 &= LVE, C: s (‘Z,Vz,\rg;,)/\
(X, sz‘/yo?)

Kz3 C; = (z,vzzvz,,) c = (z,vz,v:,)

k>3 X _(z,vz,_v Xy V- sz)
z (z,vzg, Vﬂ‘,)/‘(f’u VZ, Vﬂst) A

(9(,’,"1 V’ﬂta)/‘
A (ﬂ‘bz\f%bv’”‘ /e') A

@ A (Y k-3 M Zkei vz“)
a) z,,razr._-pvg‘ | 4 ¥ y:F B ¢; z L7 Yk
b %, 2T o7z D ¥ 31, -T ¢ 9“4(,‘,\,1;.,)/‘(3‘1
c) Zo=T =» V s L-2 Yy =T cos (yb 9. g-;) A%

&-'67 b! 3‘.)' =F z ."“ 4(711‘99&») il (9./‘,,-' yck- )Ayl
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