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ce ,cri cewcew t ,xewn cewcews xy`k c, s, t ,G = (V,E) dnixf zyx :hlw
.zeleaiw ziivwpet

.meniqwn |f |y jkG lr f dnixf :hlt

(xeviwa)oeqxwlt-cxet

0 znixfa lgz` .1

(c+ (p) = min {cf (u, v)|(u, v) ∈ p} mitiqen)p jxe`l dnixf sqed p "xetiy lelqn" yi cer lk .2

oeqxwlt-cxet ly dvixd onf

m` la` .'eke mlek lr xearle ,xetiy lelqn `evnl gwel weica onf dnk zrcl dyw
O ((|V |+ |E|) |f∗|)a meqg oeqxwlt-cxet ly dvixd onf f` ,miirah mixtqn zeleaiwd lk

.meniqkn oexzt F ∗ xy`k

t`xw-qcpenc` dwihqixeid

(xetiy lelqn z`ivnl)BFS mr oeqxwlt-cxet uxd

?xtyn df ji`

zyx)Gfa vl un xzeia xvwd wgxnd z` δf (u, v)a onqp u, v ∈ V xear oeniq
.(lelqna zezywd xtqna ccnp wgxn) (zixeiyd

dnl

epi`)zipehepen lcb δf (s, v) ,v ∈ V −{s, t} lkl f` tx`w-qcpenc` z` mivixn m`
(ohw

dnld zgked

rbx dnixfd z` fa onqp .xvwzn δf (s, v)y jk v ∈ V − {s, t} miiwy dlilya gipp
xnelk ,ixg` rbx dnixfd z` f ′ae xvwzd vl sn wgxndy iptl

δf ′ (s, v) < δf (s, v)

.X = {v|δf ′ (s, v) < δf (s, v)} xnelk .l"pd aeaiqa exvwzdy micewcewd lk z`Xa onqp
z` pa onqp .∀v∈Xδf ′ (s, v0) ≤ δf ′ (s, v) miiwnd v0 ∈ X cewcew v0a onqp

.lelqnd lr v0 ly encew z` ua onqpe Gf ′a v0l sn xzeia xvwd lelqnd

δf ′ (s, u) = δf ′ (s, v0)− 1

δf ′ (s, u) < δf ′ (s, v0) okl
(f ′l fn xarna xvwzd `l ul sn wgxnd xnelk)u /∈ X okl

δf ′ (s, u) ≥ δf (s, u) xnelk

:mixwn 2a opeazp
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cf (u, v) = c (u, v)− f (u, v) > 0⇔ (u, v0) ∈ Gf .1

c (u, v) = f (u, v) ⇔ (u, v0) /∈ Gf .2

(u, v0) ∈ Gf :1 dxwn

δf (s, v0) ≤ δf (s, u) + 1

δf (s, v0) ≤ δf (s, , u) + 1 ≤ δf ′ (s, u) + 1 ≤ δf ′ (s, v0)

(xvwzd v0y xnelk)v0 ∈ Xy jkl dxizq

(u, v0) /∈ Gf :2 dxwn
ik)(v0, u)a xarGf ′lGfn xarna xetiyd lelqn okl (u, v0) ∈ Gf ′ ,ipy cvn
eptqedy xne`y dn ,zicbp dnixfn d`vezk wx sqeezdl dleki zyw

((v0, u)l
xgea tx`w-qcpenc`y oeeik .Gf ′l Gf oia xetiyd lelqn z` pa onqp

okl ,δf (s, v0) = δf (s, u)− 1 BFS itl milelqn

δf (s, v0) = δf (s, u)− 1 ≤ δf ′ (s, u)− 1 = δf ′ (s, v0)− 2 (< δf ′ (s, v0))

.l.y.n .v0 ∈ Xy jkl dxizq

htyn

.O (|V | |E|)=miaeaiqd xtqn f` c, s, t ,G = (V,E) dnixf zyx lr tx`w-qcpenc` z` mivixn m`

dgked

.p epnqpy Gf lr xetiyd lelqnae Gfa opeazp
.cf (u, v) = cf (p) m` zihixw z`xwp (u, v) ∈ p zyw

riten (u, v) f ′ ixg`y jk (eixg` cin `weec e`l)eixg` dnixfd z` f ′a onqp
.ycgn

(1) δf (s, v) = δf (s, u) + 1

xaer ,p′ epnqpy ,f ′ lr xetiyd lelqn okle f ′ ixg` cin driten (u, v) ipy cvn
.(v, u)a

(2) δf ′ (s, u) = δf ′ (s, v) + 1

okl

δf ′ (s, u) = δf ′ (s, v) + 1 ≥ δf (s, v) + 1

|V |
2

> zihixw (u, v)y minrtd xtqn okl

.zihixw zyw yi aeaiq lka ,ipy cvn

'qn ⇐ minrt
|V |
2

xzeid lkl zihixw zywe O (|E|) =zezywd 'qny oeeik

.l.y.n .O (|V | |E|) miaeaiqd
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dpwqn

.O ((|V |+ |E|) (|V | |E|))=tx`w-qcpenc` ly dvixd onf

Matching (zen`zd)mibeeif
lkl yi v ∈ V lkly jk M ⊆ E zezyw sqe` `ed (oeekn `l)G = (V,E) sxba beeif

.v ∈ ey jk e ∈ M zg` zyw xzeid
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G = (V,E) sxb :hlw

.meniqwn |M |y jk M dn`zd :hlt

dxrd

|V |
2

≥ |M |

dxcbd

lkly jk ,V = V1 ] V2 xnelk ,V z` wlgl ozip m` iwlg-ec `ed G = (V,E) sxb
.v ∈ V1e u ∈ V2 e` v ∈ V2e u ∈ V1 (u, v) ∈ E

:onqp

(s, t z` Bl mitiqen)dnixf zyx G (B) ,iwlg ecd sxbd B
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dprh

|M | = ky jk M dn`zd yi Ba m"m` |f | = ky jk f dnixf yi G (B)a
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