NP-complete Problems

Ham{H-pm‘an C\/all_ s NP"cowF'e'lt

TSP éA)P om& H-C ‘é{’ TsP) So TSP 'S ”P-Comrléﬁ.

HP eNP  and  HC 2p RP, s0 HP is NP-completfe

Vertex Cover 6 NP- cow-fld‘t
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1LAT is NP-complete
Veckx Cover € NP
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3-SAT Conjonedive vormal foren assignment o ;';/ ﬁ‘k": Y;f"l: bes

Z-SAT g!ven L-C/UFI Cp, letermine if C? hes lso.i'»‘sfynﬁ assfgnmw""
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3-SAT to VC

STOAT €pNCt 22SAT(HD  hwre, @k sbcbolle
6 & pick k so Hhat ()
k & G hes verhx averoFSFu <k

resuldb = VC(6,k)
cetvin  vesul¥ /
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3-SAT to VC

3-SAT e \C ;6—31_ A' Conshruc ¥ (,) @ ic sabcEoble
pick k so that $

k & G hes vert cover of Size £k

resuldf = VC(6, k)
cetvn  result /

tve terms = ows wot in verkx cover of G

(Yl V*IV“Y3) A ("'X\Vx; VXq> I\( ~ ¥ V"*-;\I«-Xq)

crente 3 verbius Jelovy — | per term
let k=2m

odd edgs behween ¥X; omd X; g & @
(fp)—G5) () Gr—ex)

add edggs bebween verks in some clovse
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3-SAT to VC X=T xxT %=T  %=F

(x, v¥avax3) a (+x,viy vig) al ~ 3 vaxguaxy)
@;vi’)A(F fg)a(;vf;v@)-'l'

crene 3 erbias Jelav — | per ferm
let k=2m

add edgs behween Verls in some clowse
odd edgs bebween X; omd ~X;

@ hng o Sn"”'sryh\j qssfﬁnwn+ A - 6 has o vertex cover C with |C|ék =Zm
A wales at least one form per clave T

Cov\g{'NL" S L\/ F:&Hv\j one \ler"’ex fef 4|avu wW& hlm fs made T Ly A

LC{' C: \’-S . T"\LV\ |CI :ZW'\ (S;v\u, lé\:m OMJ{ ‘VI :gw\>
C love s c." 80‘6{5 %) "'I)‘uvl lL} ?C 60n"’0~uﬂ$ 2 W""W-l$ er .4>
C covers Al edgs bebween ﬂimgks it not covered , Pain 5ow. Xi

ovul ~Xi ore LJH\ n S $o Lpu\ T>
C s o verkx cwer of sie E=2Zm
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3-SAT to VC x =F X2=T  Xy=F  x¢=T

(e, viavaxa) a (~x, vy vig) al ~xq vaxguaxy)
(FvTvT) A(TvFYvDAlFRvTVvR =T

Im VCr"'I‘CLS
crenke 3 mhus/cl-vsc - rer fcrm
let k=2m
add u(gé bebween verks in come clovse
odd edgs behween X; omd X € (30:)°
Po\\lvwvm'u\ HMA.—J edges

G has & vertex coer C with lclék =Zm -—>CP s Sr-{“sfyfnj qss;ﬁnwn',' A

C conteaing 2 2 vcrha,s per {-n‘mﬁ\.c. (othenitse cont cover ol edges in 4)
C wnhing € 2 verhus per ‘|'n'av~5|-( (oPurwigee hes  size >'Zm>
C conte: ny 2 verku.s PCI' '|'n‘nn3(L

Cresbe A $0 Pt A(x.-)zT‘ i€ om ve/*ex Inbe Ned  x; Qﬁt m C ond other
A(xiY=E if anyy verde lbelled +x; not tn C (:'(“""""';)

A s an assignwunt (Al e bobh T and F mems € fuls 4o cover some (X;,~X.'))
A % o $q"‘\‘$€7 Ing qss:‘gnmea"' (l vertex per {'ﬁmf,lc/dav!t not in C $0 16 made T)
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