
zeiaekiq

P zeikeaiq zwlgn
.inepilet onfa L z` drixknd zihqipinxhc h"n zniiwy zety od Ly jk P ⊆ {L}

.liri onfl aygp inepilet onf

?liri onfk ix`pil onf miaiygn `l dnl

mepiletd la` ,mzixebl`a wx `l ,lcena mb dielz mepiletd zbxcy `id daiqd
.ihqipinxhc lcen lka mepilet x`yi

NP zeiaekiq zwlgn
onfa L z` drixknd zihqipinxhc `l h"n zniiwy zety od Ly jk NP ⊆ {L}

.inepilet
leki `l .dvix lelqn ly xzeia jex`d dvixd onfk xcben c"l dpekn ly dvix onf

.drxkdl dpekna xaecn ik - iteqpi` lelqn zeidl

itelg oeiti`

:miiwnd RL ⊆ Σ∗ × Σ∗ qgi miiw m"m` L ∈ NP

miiwzn 1(x, y) ∈ RL lkly jk b, c mireaw miniiw :zinepilet meqg qgid .1
.|y| ≤ |x|c + b

.inepilet onfa drxkdl ozip qgid .2

∀x : x ∈ L ⇔ ∃y : (x, y) ∈ RL .3

CONP zeikeaiq zwlgn

dxcbd

coNP =
{
L
∣∣L ∈ NP

}
dgkedd df y ,hlwd df x1

1



dpgad

coNP 6= NP

illk ote`a
odly zenilyndy zetyd lk ly dwlgn dxicbn zety zwlgn iabl co zneciwd

zixewnd dtyl lekiiy

ze`nbec
R = coR •

ATM /∈ RE la` ATM ∈ RE dnbecl - RE 6= coRE •
RE ∩ coRE = R

dnbec
sxbd zza)zg` zyw zegtl yi Ga micewcew k ly dveaw lkay jk L ⊆ {(G, k)}

.(dpnn dxyend
?L lr xnel ozip dn

oexzt

.zezyw mdipia oi`y Ga micewcew k za zveaw zniiwy jk L = {(G, k)}
:dielz izlad dytd ziira - L = IS

IS ∈ NP :dprh

-ny Gn micewcew zniyx `id yy jk RIS ⊆ {((G, k) , y)}qgi xicbp :dgked
.k lceba za dveaw mieed
.zexiyi miiwzn 3 i`pz

|y| ≤ |V | ≤ |G| ≤ |(G, k)| :1 i`pz

xzeid lkl ly onfk rval ozip dxiyi dwica :2 i`pz

O
(
|y|2 · |E|

)
≤ O

(
|G, k, y|3

)

V C ≤p IS :dprh

zegtl dliknd k lceba micewcew zveaw zniiwy jk V C ⊆ {(G, k)} :1 zxekfz
.zyw lk ly cg` dvw

.Bl An inepilet onfa aeyigl zpzipd divwecx zniiw .A ≤p B :2 zxekfz

2



miiwziy jk IS xear hlw (G′,K ′) dpap V C xear hlw (G, k) ozpida :dgked
(G, k) ∈ V C ⇔ (G′, k′) ∈ IS

.u, v /∈ V ′ lr lkzqp .V ′ ⊆ V ieqik ea yie sxb `ed Gy gipp :dpgad
(u, v) /∈ E gxkda

K ′ = |V | − k ,G′ = G :diipad

.inepilet onfa aeyigl zpzip diipady oaen

itl ⇐ micewcew k zxfra ieqik Ga yi ⇐ (a, k) ∈ V C (⇒)
lk okle ieqika mpi`y micewcew 2 s` oia zezyw oi` dipad
k′ = |V |−k lceba z"a 'aw mieedn ieqika mpi`y micewcewd

(G′, k′) ∈ LS ⇐ G′ = G sxba

e idz ⇐ G′ sxba k′ lceba z"a 'aw yi ⇐ (G′, k′) ∈ LS (⇐)
dveawl uegn cg` cewcew zegtl el yi gxkda .G′a zyw
lceba ieqik mieedn z"ad 'awa mpi`y micewcewd ⇐ z"ad

(G, k) ∈ V C⇐G = G′ sxba |V | − k = k′
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