| earning  Goals

e De Liae®
[+ Dedue® P-complebe and MP-Wack Problams and desecive Yasic
\M?O(*O\V\(—QJ

* Desccioe POCTS ol NV- vaw?\e\'ﬁ ?r@aJ%

o Yeachice ?(DWKC}) A r\gro\ok(zw\ (S NY C‘OMF\eJrQ (\/\awilﬁmaw

- Poin )
l: 7\\% /“ C\LE-&‘S

" Digicdogked %Q\\va\:or&

“Deb: Np-tacs 7 we. Def NPT
"N’\D'\Amr& hecatin

°|5€¥‘s€r “ Vb\jv‘o“"“ me  vedu Chous
SRV Cowp&%ﬁow 5

- Vice chon of  teducton

Vo, el NP- U)wl@\e‘v@

c NP



KQ\I AN

A




/\%?es ok Veddowms

- J

Eas

(T_);\:\/\:\%MML JPMQ) \ Crossvggj%\ﬁg/’@
’ 6&9\"0\’\“ Sméb\(—&/\
" Sock Defvecy (6 £]00 M
° MM\\"\'\D\"@S\;‘QV\ Yceokem V’O\é‘mlo\
+ Qlosesh Yowwe \F&()VO( \C\‘('OKQ( \vi\dﬁf\\oeéw
o w\ :
s S | i e |

* Makrix Malt,

“
Question Yow do we 'le\enﬁjfké e fordesy peobloms i NP7
— EW\@\V\C&\Z Keeo *“gwg o LM M\%“ ouk cov' o PARD

—2 AV\U\\\SX‘\M\" /\)rD\IQ, A ?VO\O\UM S Mr¢ ,V@‘DSCS\\Q\Q\ \




NP \Aw\C 3
L\LJ\\ A ?ro\o\ew\ R ENP-Pacd \&; J@r enle vé pro\c\em QEM? K
T \)\a\\ﬂV\% Problen € NP -

Q€5| No \)CCD/ Ny

’%OD\Q’UV\ - % DAV ‘
QDN\' Q’ J;BSAY -\% Halt. Voo's. \]/ 3/
> |— 1
\ ]%\ﬂ» ?%‘,\Jﬁ \%?(x‘} 2 -5kT Q<>
WIS -'\g\ ;5{\5 qupﬂmw\

MVWAS (%e\um\ %Cm?\!\ /Ygg /\)O

7 _ Rpwis>we "‘\\ oo
A e W x q PR g(x>
[

\"D‘S“m

£
- b‘* e Wb«)»f %)




NP —Hacd pm\okczvv\ ace  Woacder /r%uwe More  YeSpUTCe S
= an NP pedolems, ble (kb could Sowe, fuew  would
\{\O\\I€ ?ONQ( o cowve ONUS NV ?(o\r)\QvV],

BUT oy Rt
Paha
R AL
Vo dels
NY NG C@W\?\GAQ
NP Hacs

Macd ek ?@\D\ewg e NYs

(Tm\lfb\‘wwk Da\especsom MWIS,
DZgoérWQ c\éc\e avo‘\é»\/\g Swoviest QO‘W)

(ﬁﬁfi" Qe D?‘(,D\MKJ\Q%E '\Q R} MY avid ®6J\)P~\%m‘c\/



\Fa(j: 1- 55/3<T e NP~ Trace l <6€€’ %O\B

(Poer 1Y

%Orew : H
W - i row “
ﬂ o Prom- VYo EMPQV\C\/\VT:%‘\FA* . M?—(DM?\@T&
e e ?VD@Q fom  Nv clage™]
° 3§AT ég \AYQ\M ‘/\)m)ﬂ/\
. \ oy Toy 4+ Lewmo A
ot~ Vadn € N9 - Pard




FOY M\ @Q%V\'\‘ﬁ@x/\ OJ\\ ?o\ﬂ’('w\e Yeduchion

&gg- Q;_ ("7 s ?'b\trﬁvv& educhle o (§>
/3 (2@% : %D\\iﬁ — %D\@% s.t.
3 LonsT an't Cga& o6, puvmmil @f( 41@3@\ -_

WUy w s ©<\X\C%Q> </QD\BW4@>
Y xeqond ROy =Yes Wk G(F () “Yes
(C@WQG{K:S Conve '\“\Pvefv



Lemma: 3SAT ¢¢ Hom Pty
6)\(0\1(663 ./DasomoQ ,G 5 5KT > P

(2 S how L Polghme

@ 6\/\000 X 1S DSATNes _‘%Q ’%sﬁer—&\am-wm(x>
1s o PP - VYes

C> 20KT & % \’\A(‘/\ Yo - 7
: %V7Z VZ>/\ 12/% > %7 :E; z éxi/{o

WAR-VATE £p 2 7 SAT

%«\L’ & = (2. V%E,Vw%gSA

\5@(§



toww My oo \fotan Pene ace i dms geaph”

LRL /S\ \\ LR
: & 98908 S
S \ / \ False

"t

‘/\‘M B3 1 ’D.(;)



o\
%\%
=






(5voup INore
o Eeote ()[R VR A7 V) wb He T

Instamc . Sviow (‘jﬁ,‘r o No lustauce.
A '\/Z\A\/\AV\‘M‘L OJ{ /@ ‘ 7 U,(e_a’ve ad WMo WCD‘— jm(ﬁﬁ
| 3SAT > [TAM-PATIY \

3 35KT()) = Yes KT HAMOATH (WC 35AT - KAMPAT (K\S - Jes






2. Lei( W = * clavses /g‘\ae_ ei; ‘w\?uﬂr 5 B-SAV

W= F oyacao\es m £\ x| £ 3wm
ne ) 8 = o)

EOKC/\/\ @&C& cy‘%— RW\ L vertices,
Todal 3ac§ 9 A\ Vi (aw_\sb o
¥

Clowse  vertices: w

Ef‘/\\/‘/l shut wm vernces
by ha O} sz ol¥siee
\)(\ = O(\M +V\>

AAS MokEx 19 ?a\j\/\qu}l W Al size of% x| s
\L%’\/\Ob &\O( \DO?S) e can %\\ wm s étmzué in

P 'o\\@ AWM.



29AT (1) = Yes L HAMOATH («C%AT— KaMOAT (’(\3 - Yes

\Q %9P\TQ<> ﬂﬁfes) ’\MV\ /\/\/uwe 1S a SQJV?S%MSS assﬁnwwr
2,7V, 2,>F

Clhoose  ona Sd\‘ws%/\r\oa [ifera) 1%( exen Clavse. Gio
L2L oc YULE /mm\)g\,\ earn 30&%@)‘ D(C(orc&mg o
(v 5@@%% asSANeVT, and ik Anar vaciable s e
tMosen  owve %;f go\imsjf\{\vv‘a o Clavse, U\Mg) fmwl gﬂxc\%%
1 COESY e«/\éwg c\msa ey, \/\\r\V\OuX)r Dreakin
L@\\,/@L‘Z Fows. n s way we will 4odc éaclh
veske  onee. Thus \’HYM?ZA\T(VSY(\O/QS}{_ JMMW\(\(@}’\/ES






Node:

LLQ\MM& LTE Qenr-tacd and  Q 5?2 fen R ENT-Hacd.

2.4. The Web of Reductions 51
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Figure 2.4. Web of reductions between the NP-completeness problems described in this chapter and the
exercises. Thousands more are known.
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