CIRCUIT-SAT and SAT

CIRCUIT-SAT &p SAT ['yvev\ cirent C welk o crebe ¥ sb. Cis
sahcdoll > s Sa&sf‘a‘og

— hoave ,
. By D oo (& AN “’>>
T3
Ay
X3 — (_:D’_ roruf,J\.J
8

(x, A% A ((ﬁ,u,)v \<)>

(“l"*'&)" ~X3

1 2 fam )

6' uoml‘u‘
é(% - e @/ V22) 1

22 (2/423)
2 &> ~3y)
N '25—

N
A
N

N

Apr 17 Page 1



SAT and 3-SAT

SAT ff Z"SAT- [(pbo\\'. 55v¢n ‘? 5 creske 3-(VF ?' n Pb'y"kwu. <t. (F:"‘f"]

(%A ~ (x z
z-.\l>f: 3 ;’t‘/) (;., — 2, A2y)

A
n %;H ~2Z¢
A2, e= xv
I\('zl HXA\/>7
x 54 T, ¥ Xa
T 77 + l'l' Y
—T T F F
T F T F
T F F T
F T T F
FE T FE T
F F T F
F F F T

ALz. > XAV)\\{V@XAYA "h) v ('YA*]II4%,)«“)\/(“—)(44\//\12‘))
\
(£ayasd) v (Kan~ya2d v (~¥aya2)v(~¥acyaz,)

’L(\i. L XA\/):'. ( ¥aya~d,) v (¥a "'!Azu) v(~Yava z')"("'yﬂ‘-ﬁ\%a)

Apr 17 Page 2



co-NP

Decigiown

,\Ploutw\ P is tw NP wuns Fhere s a F.'\,-kw A\hdII"AM A sd
the st of nstanus x of P £r whith answer n TES 75 exactly the
gl of indmmes of x sl Heve exish y (ro‘/-du) sd. Alr,yd= oK

Co— NP
Pl(‘o‘l.u\ X 15 iw -ﬂ"P' weans "‘ktle S a ‘\,‘kwv. a\ n'"nm A S-".
e st of mctanes x of X & whith e.usul:r Y ‘l?("g:s exactly  the
gt of insbmes of x s, Here exish y (poy-cine) s, Alnyd= ok

Ex: 5? = givew C() ddermme (F € hag no_ Sh/\"sﬁyhnﬁ q;&.‘s“m“'L

SAT € (o—NP USM\b wilr L SAT (’(V\/)A(‘XV\/)
(\(V\/W/\(.*YV\/B'\“-7
THm @ I XeP Hun Xef _
Proof - Sv”»g_ XeP . The _&'ﬂnﬂz}_ W - roly-J\m Jj & X,
relvm ~ )((x) (4} ? EP

THm:  Tf P=nNP 4w NP = to- NJP
?(O“'« SUPP‘% P’NP (Ml NP = CO‘/‘)P]

AP E co-nP i XC MNP thae XEP cudh X EP end XEAP and Xewsp

co-aMP £ AP % —

cor: T NP # o-~P +u, PZEN?P

Apr 17 Page 3



PSPACE

RSAT ¢ Gwn @, ditermine whether Ix, Uxg 3y oo P,y yxa) 8 Frve.

AVL-PATH-LEN:. Givea dicted 6, verkas st , inten s ke, dutesmine it
av( ru“ﬁ ltus"h "\)t > k

st HAM P ATH <, AV(,- PATH - (&N

replace  ev 8—95 with
5 € P :,_: p—
e NO %‘Z
Qj ﬁ co )0 Ov n vous
5 S0 “_ AR, T

AVL-PATU-LEM e nNDP?

donno, seews Nk wt one $ ot HP lLecyimes (n“)v:;_: r.,l-Ls J,lvs“\ (nfl)(n*l)
Sons =] GSAT c\' .”u( L‘A“ Levome ¢ (.‘.") 'rql-l.} a‘ ,"'3"" é(.wl)(rl)

Piw b, thn sommmesy ong rd-'ns m (a'/-lm"cvs is 2 (w1 -2)

i'rm

PSPACE - 5:"’ of ero(«Ms solvdble i Poly spat

RSAT ¢ PSPACE | ({)

f.r s cvn‘( ?-r)
r;: = eval ( qp )

l" Q=V aud ik awd e Ll T
rehom T

ebe 0= ank (rr or FpY 55T

f-c*lwn T
tlse
2} L o F

AVG-F ATH-(EV € PSPACE oy eviy proachdm of i
WL e gl

L.MPU'-Q.. Ln) adhk o Suim

MY Couw

P & PsPa(E

NP € PSPALE SAT & PSPACE VXenP | X Zp SAT
co-NP £ PSPALE

Apr 17 Page 4



Apr 17 Page 5




