Nipmal Frome a1D B Formalas

W : Ch AC,P*— AND
'D«Ajmdmw . 43»\"{%.

WNM Fevwn

ENF : Goggnclion. o cisfuondlions

(’X'V L, V"Xzo> A (~15 Vqv D(lév"’xu) =

<% ~,_
== —>

(lomnes

[ % A%_AJ(F,B Vo (e A AnY ) - —

We amume meqalions ane ALWAYs at Litowls.

(B hwm)

@\:@
oSN E

me[a»#w MW«J o a TREE rsth

) YW\/,/\M»@Z«ANMWM
Iilorads.




Ay & com Ko comsled 15 CNF@$N@%
Aododive. Jans. 2 Gould make. Digg. epovanbinl

ENF-SHT =3 g | b0 ONF L bt € NP cvmgtete
DNE-SAT=$ <4>[ 4 a0 DNE 3§ seliaiablel € IP

K-SAT - {<<P>] b i keenE S pbisfiabll
MESSE TR EXACTLY

kb Uftowd
Vw3 pT e N complete
[’__@\,_M__ . 2-SATER
Pl - BsaTenp.
We wsll plows CNESAT <P‘M 2SAT
0> jo oNF
Clawse. .




'1‘\/’)(';. = (14\/’1:‘\/\‘1} /\(1,\/'13_\/"‘:0
AR A Je
/\('11\1"'3\/2)
3 CNF
CNF 4) tom he coyweoded finy, Sounsn, e, 7 \P

INTP- complete grllom.
M ngﬁm ef}) M'WL”M EN(P“W

e Gineso. gl INTEGER | BINARY
UD\AMHLM NI hard
(e

Ak BSAT s a WJLLMM”UAM

A=A, = 491




co-¢ = %Z \ (é&zg

N dpe o], Jamganses
co-WP=3 7 | £ emp)
TAUT =3 <43 4 2 aluomp Sone |
co-P=1Y
Vel 2e co-WNP r{ HWPM& MM
™ M
<4 Y Xéid,lv
U 44 3 eotifieats "’LW“{PO}D

S'}‘ M(’X,&j) g;;ﬁpi} 7116@/]2
14 xeX ¥ sk g M(’X,ﬂ)@t—eﬁ%

Def . £ (@*N\’ﬂ))*ww@/;@ 4

0) L€ co-NP ()Y { € co-NP, z’gf(,,,z

Q_YZ’ 3 (co- NPB"WW in Mae Aame an co—GNﬂ’,W)‘




Nﬁ) vs co- NP
To NP = NP? (Ve Mk o)

C\W): 1‘(; N‘P:{:co’)Nﬂ) / [P?‘NP

iy

[ P= o)

Z$ATM prwn\[dl

P= NP
INBco-IND - P 4D Ts W\Pﬂco NP

O ,
7w
FACTORING = §<N | N e anon. ol fo el

mmwkg
o big = oy



TACToRING £ NP

’FMMMMMW-WM<K
%WWMWM Q%LN Ao

m%ﬂgmmw %W%w}
FACTORING & co-INP (N docs NOT b frgiin. <
o\wm>k

U A Y,

Ewmwj e?) PP — Ppa =N
<ﬁ<ﬂejN all Mese sumbone oe <N
AWMW%

We mzd To Mqu Pes QMGN»W\L

'F’Amo&m& € & NP (\c,o-n\lfP.
Clw . TALTORING 4 INP-comepldle,  (P=ca-INP

I



EXP ) NEXP

%P = U prme( 2“°>

>3

NEXP- U nrime (2)

>

Lw: NP C EXP
(Tl cotiientes)
T, T EXPANERP |, Then P NP,
B+ oy gt
We grove  P=INP = EXP- N Exp

Lt Lenexp  Le Ntme(2™) (e3)
“Thor MC\ NTM M W‘”"j( AL rme i
2 fime. . A = F

Kpad = i<‘>( i >[x<;,(§



