
SUBSET SUMziira

mil`eye (52 cibp)xtqne ((18, 12, 4, 11, 23, 4, 25) cibp) mixtqn ly dxcq epl mipzep
.xtqnd weica `ed dly mekqdy dveaw zz yi m`

mixtqn ly dveaw-ihlen Sy jk (s, t) zebefd lkk zxcben SUBSETSUM
.t epid A ixa` mekqy jk A ⊆ S dpyie ,irah t ,miirah

htyn

NPC 3 SUBSETSUM

dgked

:NP 3 SUBSETSUM

dwicad .t weica epid A ixa` mekqye A ≤ Sy wecap .A dveaw lawp\ygpp
.zinepilet

:NPH 3 SUBSETSUM

V Cn divwecxa
dpyi m"m` k lceba micewcew ieqik Gly jk (S, t) zepal (G, k) ozpida mivex

.t weica dnekqy A ⊆ S dveaw zz

e0, e1, ...em−1a G zezyw z` onqp :S dveawd •
:mixtqnl zexewn ipy

"zezyw xtqn" .`
10i xtqnd z` mi`zp ei zywd xear

"micewcew ixtqn" .a
vl mi`zp if` .vl zepkyy zezywd Ev eidi v ∈ G cewcew lkl

xv = 10m +
∑

i:ei∈EV

10i xtqnd z`

t = k · 10m +
m−1∑
i=0

2 · 10i :t xtqnd •
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1 → e0

10 → e1

100 → e2

1000 → e3

10000 → e4

100000 → e5

1011010 a

1000111 b

1101100 c

1010000 d

1100001 e

-xaegn zyw lkle xyr qiqaa micaer ep` oky dbilf oi` .df ly zepekzd lr lkzqp
mircei epgp` k22222...l ribdl migilvn epgp` m` okl .micewcew 2 meniqwn mi

.da rbpy cg` cewcewne zywdn ribd 2 lky ze`ceea
dveaw d`xp .Ga micewcew ieqik |B| = k Ga micewcew zveaw B ⊆ G gipp

.t dnekqy A ⊆ S
:mi`ad mixtqnd eidi A dveawa

B icewcewl mini`zny mixtqnd lk .1

eil mi`zny xtqnd z` Al qipkp ,Ba ei icv ipy `l m` ei zyw lkl .2

.0 ≤ i ≤ m− 1 ,id dcenra lkzqp
ly mixtqnd jezn cg` "1" zegtl epyi (micewcew ieqik By oeeik) gxkda if`
z` minilyn zxg`e 2 epid mekqd if` miipy mpyi m` .micewcewn elawzdy A
dpexg`d dcenra mekqd ,ok enk .zywl mi`zny xtqnd ztqed i"r "2"l mekqd

.micewcewn eribdy mixtqnd xtqnk - k epid
.jetdd oeeika

micewcewd ieqik .k lceba Gl micewcew ieqik dpap .t dnekqy A ⊆ S gipp
.Aa mpid mdl mini`znd mixtqndy micewcewd lk z` lelki

zimd dcenra k jxr (S e`)Aa dcenrl dcenrn (curry)`yp oi`y oeeiky al miyp
ixtqn lky al miyp ,ok enk .Aa micewcew ixtqn k weica mpyiy xne` gxkda

(0, ...m− 1 oian)dcenr lka cg` "1" wx mipzep sxevna zezywd
mini`zny mixtqnd jezn gxkda dcenr lra "2" ozep A ixai` mekqy oeeik

(0, ...m− 1)dcenr lkl "1" ly ztqez zegtl milawn micewcewl
.yxcpk micewcewd ieqika oky epyi ,i lkl ,xnelk
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zinepilet divwectxd

m ≥cg` lk lceb .m - zezyw ixtqn zenk
m ≥ n ≥micewcew ixtqn zenk

m− 1 ≥cg` lk lceb
llek lceb k"dq

≤ m2 + (m+ 1)n = O
(
|G|2

)

dxrd

e`)ix`pia zeidl aiig mixtqnd ly beviid ,dnly NP didz SUBSETSUMy ick
.Pa diirad ,ixpe` `ed beviid m` .(ipexyr

SCH ziira

,(t)zgwel `id onf dnk - wi = (ti, bi, si) dlhn lk .W = {wi}mi=1 zelhn zniyx
xzeny xzeia xge`nd onfd dne ,(b)dze` ligzdl xzeny xzeia mcwend onfd dn

.(s)dze` miiql
.rvn`a dcear ly zelirt wiqtdl ozip `le liawna zecear xtqn rval ozip `l
zecearl mipnf oepkz epyie wi = (ti, bi, si) ,i lkly jk SCH ⊆ {{wi}mi=1} xicbp

.miveli`d lk lr dpery

htyn

NPC 3 SCH

dgked

:NP 3 SCH

.miveli`d lk miniiwzny wecap w1, ...wn zecearl x1, ...xn dlgzd ipnf ozpida

NPH 3 SCH

SUBSETSUMn divwecxa

mivex

z dnekqy dveaw zz Sly jk w = {wi}ni=1 zecear zveaw zepal (S, z) ozpida
.miveli`d itl wa zeceard lk z` onfzl ozip m"m`

Y =
n∑

i=1

xie S = {x1, ...xn} onqp
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ŵ = dceard Wa ,sqepa .
ti = xi

bi = 0
si = Y + 1

:wi ∈ W dcear mi`zp xi ∈ S lkl

t̂ = 1

b̂ = z
ŝ = z + 1

y jk
(
t̂, b̂, ŝ

)
[z, z + 1] rhwa ŵ z` my gxkda w ly mipnfd oepkzl oexzt lky al miyp
-eard x`y z` onfzl ozip m"m` wl oexzt epyi okle ,rhwd lk z` zgwel dcearde
lk okle ,Y weica epid el` mirhw ly llekd lcebd .[z + 1, Y + 1]e [0, z] rhwa zec

.ixnbl elld mirhwd z` `lnl jxhvi dfk oenfz
,elek [0, z] rhwd z` `lnny oenfz epyi m"m` l"pk oenfz epyiy ok m` eplaiw

.z weica dnekqy S ly dveaw zz dpyi m"m` dfy
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ogand

ivge miizry - ogand jyn •

zencewd yely-miizpya mipganl dnec didi ogand dpan •

ogand ly xnega lelk lkd •

(xneg ila=)xebq xneg •

(mcew epi`x `ly zeira xeztl)milibxz •

ziad ixeriyn dl`yn sirq e` dl`y yi k"ca •

.d`vxda eidy mixac •

.dkex` dgkedn wlg gikedl –

(miieqn hlw lr divwecx lirtdl)dgked myiil –
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