A b&%m

MO/E/ /&l&@%c}m N




Pe_ca>
eof
JS?@WV C//ij& O /7“4/

\/O\A W\a7/ alp %{ﬁwﬁg O‘Wﬁz/.
(Tl ofler 15 expa cmg/[é)

— ) s doe et /\/\Omda/.
“Hm[ H(/\)*QJMC O«Ta%if Br\ealc,



P. NP
v+ NP TENP

|

C@r\g (AQF‘
P _ (bx/\\\/z; /(i)&c\&om ?PO\OLQ/W\S:
an o oulput
’t‘ JVO(l eocis (Qm PPJ\O\D LQ/V\S

o \QV\OV\/\ cal ‘bvv&

BTy
O(hyfo\r\/l{g%(}j@—%r?

< i RE '“

it ®

E vE

X \pr ——\/(,\Z)\Okg/‘/v\‘/\% S(ACJ/\)
e IS >/C§

o \CZMV\ L\}E}V\ oot

?O YV\W(Q fy/% chedld 1n
Ex.

C&m\% OE/QV\A V\"‘Q-’(f\‘/\? 't?

o wn LTk

Co-NY * 3k
(—MCX, j(?:\sw@( \S V\O
e ?}\\r /{\ A_CC«M



D NP Hend \
X 5 NP-Herd
=
PaS; X o\ e wolied

PO\\/\/\OYV\\Q \ e )

TN

| s

So \@ Oﬂ{!}/ N\Z—\[‘\C\VQL Tarb\O(Q,W\
COU\AL bO, S'D\VQA \N ”Po’lzv\ow\lql

&\M ) /@@/\ O\“ O(F N\
Could  be .



\@ @rb\)e, NP’ HKF&NSEﬁ_

R&Q\&/&Q
?m UMVO\\ \Q/\ouw\ NP

\{\j ?5\
?(0\0\94"‘ %\AA C@ lr; [
Prb\otﬂm P\ S —\l
Q N- an
wgr_g AT

- U 4‘%
n FKAO\%OG + Jorm
{lon COM(@1 Solue £
QLFO\M?S/(H\

W Aled e,






So Ao
@ Cirondt SN "Ccoo/c\ S M~

(1471)

(D SKT

(C@Oc (G| )

SlE=u)
7 7
(D) Td Sk 1n a qreph
K&V@F 19793
How 7 Teok 25AT
%CQMWDQQL T ‘o 4 ﬁv‘c@




Mo_mgz C\n;ve, Jﬁ—

A O/ we_ (V\ Qﬂgj/t\el/\ \S
(éoiq@k ;,AQ\\ 5033\ .
jeg /S\DV‘ESQ/\

Q(U% @uﬁ/k‘

A graph with maX|m cligue size 4
C gg(

cond
W)w[/\ab Cy C}L(}Que 0’9 Sc%Q 7



The © Np- [ow\(fktj@?

’Pﬁmy @\va e o

Bocdh Jewe  Verdex b
Tor 4o &
or T =1 o o of st
chack et (E-1)

],\\)) @W UQVfWCQS Gfe
LA 6




W&’\' Sl/\Q»U\\A e Y\Q&ACQ "\D
k- \Gue ¢

T gef" /O(\/)

\c
wlé CK =N
W %% &, ’_\%)‘o}( Z\Z/eﬁ
/\G k/ \—/\ A/O

gé
j;/d SQt QQZZLSK% Z/JI%

bs ¢ e ot
o &/ojﬁ élc \Jscﬂgcmxz%f : m&

65" s e c[(%uméw <t



o)

graph G complement graph G
MaxCLIQUE
trivial
largest independent set |¢ largest clique

\L <l %VQ



Next » Verderx  Cover
A sl o verhas  pohda
"”D\/\C)/\QS 6\/@7 @Se G,

‘4 \/MM NS~ (le@ W \/Q)‘S“W}

(>(ven GQL/); e S
@ CQ/HZV\ 2 Se/% OP

L VohceS 6352%75 @sz/
T Ne» |
e 1 9 e e £ e ks

T%r Z,OO& e INn é
G?/Qc(cgf‘? one @n

1S i | B s

O(KE)




NEP-Herd mesS ¢ redue w\/@&?
W&\?t& o el Sa%\,>

| 5 s:p ) %l»efrlg Iy \é\&gqaw\%gcf

: jaEe:
AH@Y\ oS, CQ,‘,“\Jrgh e

on l

e Z| ead
<> @@D \é\% \}’LéS | &



“Zo S&W@SL \r&&cfmw?

éwen é > J’\ ’}‘p moLvo. S{i‘}
osk W& G vedex  cover
ob—sie n-e.

Sert G'= G
D EEARS

w\cJ.QP@mbNL Sel of /L)S

<;> VC. of aize V)‘/C/

graph G = (V,E) - graph G = (V,E)

MINVERTEX COVER
N

0O(n)
largest independent set V \ S |« smallest vertex cover S




A L —color o@ o
PR W

“t&o(k OES1C N Ja o

)@c/? lors' j e%ién \ef orjr]f/z\
QL&&FE}AAT Co \o O\’E . S\
@V\d@ O

(s0a)\ U\gg QOU Colors

-cohrns / @
6“7



New Hampshire

Washington _
— n Vermont
NN
> Massachusetts
Montana North Dakota | Minnesota
Oregon
Wisconsin
Idaho South Dakota $ New York
T Michigan 4
Rering A \\ Rhode Island
Nevada P lowa Pennsylvania Connectiout
Ohio [~ Now J
Utah llinols S W Jersey
Colorado Indiana Delaware
California Kansas Missouri . Maryland
Washington, D.C.
North Carolina
e Tennessee West Virginia
Arizona Arkansas South
New Mexico Carolina
Mississippi Georgia
Alabama
Texas
Louisiana
Florida:

=

Cires” e

ON L

CO)OF&



/wav\ - 2’ Co\o(\O\\O(\l 1<
REEE N- C:&g@*ﬁ

[ SEN ot Guen G,
(LDZS:S OX’S{)%*' \/@/we}
To \e:
A Wl L
E@c /gmfsﬁ: O \/— 5%3}

[ oop Jhough edas ki

O(E)



NP Herd:
Reduchon o~ SSA
(Sven Qrovle o AT

\/JQ,\\ wele e Smf\r\ G)?§
D wll be ahsBalle

K%__mﬁgy— Bw{\é 6&@6@%‘3 ’
(O Teuth 3&A5€6 — one_
N/\\E\\ wSe_

3 Cp\ors ~
estblighes a
\(-‘Y(I\Q/‘ Co\o(‘ X




@ Vecteole @Q&B@& —

Nore pes ST Ver b o
@ ol
Xt K

s /@ML be frue.




@ Clowse a&aét

%f @Coa\ c,auSQ )Jé(r\
?; o'e %L \/c\r‘.e,\a\ﬁl \Ia{\\nQQg
o Ao Hrue” vertex foam




Co orn @e Cka cZal N
E (S SQA[\\S@GL)lQ
Pe.

LT



/T’]—r\al V\QJ(AC{WOh IMQ7Q;
\

A 3-colorable graph derived_from the satisfiable 3§NF_formuIa
(avbve)A(bvevd)A(@vevd)A(avbvd)



/\;/V\Q Jm BM((A é@ -'

N \/&(‘(&EZ@S
/a4 (LGMS»” aQ’j {S

B?O ) voheeS

3CNF formula E \ graph

3COLORABLE

trivial
TRUE or FALSE |¢ TRUE or FALSE




—[\/\OPQ reduchor>
Al — Qre
S | Zove on j {)l’“

?fb\om



