Polynomial time Verification
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Ccr"o'ﬁ'uk/cviahnu T
e s ¥
Po|ymmia|""'vw. vee Laabon s'suiu\m for dec:cion ,m'.lcm X. ) is YES

4
o’nru"' 1‘-. ;o'v"'\'n\ 'Lr X ic X =D 3nrv““ $for wdﬁ’u&on q".ﬂ"‘l‘“ﬂ 5( K') X,’;‘

X()=YES if end w’\, if thee is oy st So‘u(y)y

oi\/ n O (f\
o Jm.\")(- v (’mn (x,y>= YES

wie verhus in
HC-VERIFY(6.3Y V"
l”"’ check Pt ek v in G appears of lesst ome in

roly check Hot ench v 1n (7:.-',?’“15 ot wost one in P

rd'v -For ew\« (V:,vs) G]l», cku.L H«J’ df. (v;,v-) en'.s"s n (:

and edee from |a"‘-d‘:4 s in 6
if ol YES, sebvin YES g ‘ o
els rehvin NO

'u.,“\;“
i 6 W Hnwmiliomion yele ') Hun WEVERIFY (6,0)= YES

if 6 hes no Humithimion yele, thn HCG-VERIFY (6,p)=N0 6 &Il p

NP Page 2



NP

P= ‘c"’ o‘c deciston r'o'o“ms $o‘vau.n. in r&lyumh‘ “\'

NP = S-d’ of deci¢ion rnlalcns with F"‘/"”‘”"‘l "\m VCI-‘“"'.“ A',onH\ms
Aot knows (brite "/’t ciwdts ol

rcmu \ong , V""ﬂ‘u,)

NP Page 3



P ‘c"‘ 0“ decision rlo'o‘tms so‘w-u.n. in Hyumm‘ 'I\'
NP = Sd’ Of decicion rnuuv\‘ with E.'Yhomul ‘\m vcn(a.“'nm Al’on"‘nms
HC e VP HCEP Aot kmow (Lm‘cﬁiclw,ks ol

permvtatons of vcr-l-o‘u;)

Tvrev “lr Sa'GS rSon iven L“ oW "’ll Vn‘»'fll-"\'l wWe) h"’cic ﬁuo‘- LO\M‘ l‘
e pece :)'” IMH\Z ‘.(N(: "\06 [N '|'va‘ 10"0| we.,H- € k

TYPEP re one kuows TSP emP . TEP-VERIEY (G k,p)

NP Page 4



NP
P= ¢t l‘c decision rcoUcms so‘vc-u‘ in ra'yum:‘d "\‘
NP = set of decigion fﬂUCM‘ with E.'thwluul ~bhme veri Keation t.ljon'Hnms

HC e VP HCEP dort knos “':f;’f e Do DAY
Trev “w So-|¢$ Son iven «k“ n ','!l vm(-ruﬁl wWe) h‘l’el (o AuoL LNM( |¢
oy o L vrorsd W s o boor oF Tobel wright € k
TSPeP no one kuows TSP enP . TEP-VERIEY(6,k,p)
if Pis & +our rO"I
t 1—( z).rw lu,v) P"‘/
l.‘ “"k Ic"'v"v\ ‘fE‘ P°'7
rebvin NO

if 6 has boor ¢ of Wbl weight <k, TSP-VERIFY (6 ,k, )= YES
ifF 6 hes no hour of hl‘h\we.‘s\n{' £L) TS?'VE\ZlFY((:,\‘, P) =NO G dll P

NP Page 5



NP Problems vies Vﬁf:ﬁwsl avd )9%) ntf', ) ‘“"h“ﬂ" of T/E b wws b —ys ?T
r )
SA T . 53 ven Boo 't&v\ A’MV"\ ", A}CIM:M c" Y "\‘-5 a ?&ksnﬂnj m:,nme;‘

T) (Fa®
has 5'0":5“]39\5 a“:sumwh (c)’t—/’\\ ~7) \\,l (ovx?\ 7) x=T y:.F

TvEWE) A (R v(TAT))
&V\IV% A é'vx v 24-.71\»\"(-)) X=T y=F 3=F

wo sakslying assgumeat: Xaax
(x vy )A("’VE)A(XV”Z)A (*xv y) A (~xv !)

# ofvariables -
brvke foriet chuck all T pogeille agiigamments SATEP vo one kwows

NP Page 6



NP Problems
vies varialdes , and ; 0, wt, (>

assignent of T/E b unrs bo wake PT-

SAT: 5lv¢n ’B“;'a..\ fvlvml'c\' ¢ y Afumo’u $ Y hag o ?sksﬂ,inj Q“o',nme;‘

SAT eV P SAT-VERIEY (¢. AS

Subshihte T/F inbo @ accord:
resuld &= valve of resuld
;'r ﬂ$¢"|' =T Hun fl"\u
fc"wv\ ND

ehe

ﬁ‘ﬁsumln"’ "F T/F fo
ench varviable

pely
fo|\,

$ite T 2 yariaMes 1a @ = polymomial tn siee of @
I" € W & sq'ls‘sfﬁas Ass:shma"' rﬁ-‘, Hun SAT-VERIFY (€, A)= YES

T W g wo Qaks‘:’lnj assignment ) Hun SAT-VERIEY (¢, Ad=pp &r oIl A

NP Page 7



More NP Problems

Aug C <3,
‘*’é o f&w 2| ¢MPOM"' inC

VERTEX-COVELR. Glven undirectel G awll k, i Huve o verter cover C M [CIEKT

VC e NP vc—VFmEx(a D)
Py C £V and lclsk

Py for ench edge (u,v

ol |‘F 4'$¢mol Cf"vm ND \ ~ Cove
P redvin ‘:E,S ve ‘ 6 ['zu 'sr
rc"vn\ NO ione J;,uz
FEEDBACY-ARCHSET 'Given divechd Gand k, .;“un a shget of od g5 E' s.l. IE’| ¢ k

ok 6= G with edgs ta E'revoved iy Gzycl.c
FASe MP . FAS-VERIFY (G

SN
f’"" if E'¢E avd lr'lsk
(129 G e (6 w-"i: edps in 6’ cemoved, aw remove T edgys b
? refvin  ~ BAS- 0\’ CLE (6') male aeyelie; vimoviag
(e "'v ~m ND n-L, l L.,; luws qqc't

NP Page 8



P=NP?

P:,}P': & no owti:hus

PeNP iS NPCP?7 does every r,olo(o.w. wh a Poly-f/im Vs Keadion c.(j
bave &« F¢I7-Jim sodviion

W"COMPLL'l’C! X /s NP- Campld't o+ i c.wv\j He bardest Ffo‘o(l% w MP

NP Page 9
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