
:d`vxda epcnl

mekqa dxcq zz yi m` wecal jixve ,mixtqn ly dxcq yi - Subset−Sum .1
miieqn

,ligzdl xeq` eiptly dlgzd onf mr ,zeniyn ly sqe` oezp - oenfz ziira .2
.zn`a gwel df onf dnke ,miiql xeq` eixg`y meiq onf

:d`ad diraa opeazp
PAR = {X

∣∣ddf onekqy zeveaw-zz izyl wlgl ozipy minly mixtqn sqe` X}

:ze`nbec{
5, 7, 2, 5, 5

}
∈ PAR

{5, 7, 4, 10} /∈ PAR

?dnly-NP `id m`d ?Pa diirad m`d

oexzt

ivg `ed crid mekq xy`k Subset − Sum ly ihxt dxwn `id PAR ,dyrnl
PAR ≤p Subset − - Subset − Suml PARn divwecx yi xnelk .llekd mekqdn

.Sum
PAR ∈ NP wiqdl ozip dfn ⇐

dprh

.A ∈ NP mb ,B ∈ NPy recie A ≤p B divwecx yi m`

dgked

:A zrxkdl inepilet ihqipinxhc `l mzixebl` d`xp

:DA (x)

.y = f (x) lawe divwecxd z` lrtd .1

daeyz xfgde y ∈ B m`d raw ,B xear c"ld drxkdd mzixebl` zxfra .2
ef

O
(
|y|d

)
≤ O

(
(|X|c)d

)
= O

(
|X|cd

)
gewl 2 alye O (|X|c) gwel 1 aly

dprh

PAR ∈ NPC
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dgked

Subset− Sumn divwecx d`xp
(X, k) ∈y jk PARl zlw Y zepal dvxp Subset−Suml hlw (X, k) ozpda xnelk

Subset− Sum ⇔ Y ∈ PAR

oeirxd

.2k didi eixai` mekqy ipy cvne ,Xl dnec didiy Y zepal dvxp

dipad

.y = 2k − S ycg xai` siqep .S =
∑
x∈X

x onqp .Y ⊇ X

:zepekp gikep .zinepilet diipady oaen

mekq lr lkzqp .X ′ ⊆ Y hxta .k dnekqy X ′ dveaw-zz Xa zniiw (⇒)
:`ed df mekq .Y ixai` x`y lk∑

x∈X\X′

y = (S − k) + 2k − S = k

Y ∈ PAR ⇐ T ly dwelg `ed (X ′, Y \X ′) xnelk

.(kl deeye)ddf onekqy Y ′, Y ′′ zeveaw zz izyl Y ly dwelg yiy gipp (⇐)
zz `id Y ′, Y ′′n zg` weica okle ,Y \Xa cg` xai` wx yiy al miyp

.(X, k) ∈ Subset− Sum ⇐ .k dnekqe X ly dveaw

div`ix`e

div`ix`ed iabl dn .y < 0 lawl epleki zncewd diral oexzta
PAR+ = {X

∣∣ddf onekqy 'aw-zz 2l wlgl ozipy miirah 'qn sqe` `ed X}

oexzt

1PAR+ ∈ NP ⇐ PAR+ ≤ PAR divwecx epl yi ,ziy`x
zepal dvxp ,X minly 'qn sqe` ozpida xnelk ,PAR ≤p PAR+ sqepa dvxp

.X ∈ PAR ⇔ Y ∈ PAR+y jk Y miirah mixtqn sqe`

diipad

:zepekp gikep .ix`pil :onf .y = |x| ∈ Y xevip ,x ∈ X lk xear

4 xicbp .ddf onekqy X ′, X ′′ zeveaw zz izyl X ly dwelg yiy gipp (⇒)
:zeveaw

Y ′
+ = {y

∣∣X ′a iaeig xn xvep y} .1

Y ′
− = {y

∣∣X ′a ilily xn xvep y} .2

epgp` la` ,hnxetd llba oekp `l zihnehe` hlwd ik ,{1} xifgp ,ilily xtqn divwecxa eplaiw m`1

.sqe` `edy hlw xifgdl miaiig epgp`e divwecx df ik "xwy" xifgdl mileki `l
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Y ′′
+ = {y

∣∣X ′′a iaeig xn xvep y} .3

Y ′′
− = {y

∣∣X ′′a ilily xn xvep y} .4

:miiwzn∑
y∈Y ′

+

y −
∑
y∈Y ′

−

y =
∑
x∈X′

x =
∑

x∈X′′

x =
∑
y∈Y ′′

+

y −
∑
y∈Y ′′

−∑
y∈Y ′

+

y +
∑

y∈Y ′′
−

y =
∑

y∈Y ′′
+

∑
y∈Y ′

−

⇐(
Y ′
+ ∪ Y ′′

−
)
,
(
Y ′′
+ ∪ Y ′

−
)
:Y ly dwelg yi xnelk
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