Search Problems vs. Decision Problems

Decision Problem*. Pfo!olem with YES/NO omswers
SAT: Given @, dots P have & Sah'.sfytaj assigament 7

VL. Gven O,k , does G hae & verkx cover S such Hhet [slek?

Ceavc\n. Problemws:
FIND=- SAT . (pven Boolean ﬁmw,a C()) fedvin s."l'rsLﬂnj AGS,‘ﬁnwvr]’ (or IVIIR ‘.fnm}
FIND-VERTEX -COVER: (iven undiseched 6, retwn oo minimum-size verdex cover
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SAT is self-reducible

SAT eP «> FIND-SAT eP SEARCH £p DECISION

—>: We ¢how FIMD-SAT &p SAT (SAT is ,;e)(- /‘eo(uan'ubl>

FIND-SAT( L(.S‘ASSUML varabls ave X,,...JX,\
if SAT(YY=ND tun rebm NIL

¢ = (y. VXV x3>/\(~X.V("¥z A "X!»»

@' <

@' = (% VXLV XDA(x,v(*+ % 4 233)
gf— [~|u., h;)NH-] A & ((,N\L, M\L‘%\nc_\ )
1= n
Pr = ¢ with x; —T P e (Tvxaviy YA (Fy (v¥aa~xy))
‘P = ‘F, w Hh X; = P & ( F\IX;\IX})A (Tv (“'X'LA“-)‘1,3
if SAT( ‘ﬂ») (can s'wpl’ Cy)
Q' —r
AL)= T Ae LT, m, )
elu
¢'—¢.
AL)=F
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Vertex Cover is self-reducible

FIND-V ERTEX-COVER £p VERTEX-COVER:

FL"'Z’ VERTEX-COVER (6 Ve e)s +o VERTEX-CovER
n
while K >0 and VERTEX=CoVER (6,k-()’ o
e kel J o\®/;§>° ’ o_§>°
y &< 2 N~ &~
4
%o — G ) G hag verhx conr of s 3 G-v has o verkx cover
r eaclh Vertex v et tnclveles v of siwe 2

poly G €6 with v and incident edges removed
if VERTEX-COVER (6", E-1D n el b VERTEX-COVER
P‘Y bl — b”

o Ce—Cufvi /@—O
e D\o\é/‘g Q\a\é/‘CIij

Ghes n - P ’
DECISIONE P &> SEARCH €P e war a3 Gy i veks

GE & ded, Paun Hoat cover+ V
6 o verkx cover of b of ¢iue 3
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