
Gomory-Hu Trees

.C : E → R+ lwyn ziivwpet mr oeekn `l sxb G = (V,E) idi

.sxba micewcew bef lk oia (dnixf=)ilnipin jzg `evnl :dxhnd

iai`p oexzt

.ilnipin jzg aygp bef lk lr .|V | = n ,zeiexyt`
(
n
2

)
:micewcewd zebef lk lr xearp

aeh xzei oexzt

u, v micewcew ipy oia ilnipind jzgd :miiwziy jk ,T url sxbd z` jetdl dvxp
.Ta u, v micewcewd ipy oia ilnipind zgzgd=Ga

dxcbd

ur epid c : E → R+ lwyn ziivwpete G = (V,E) oeekn `l sxbl Gomory-Hu ur
U xy`k Ga ilnipin u − v jzg epid δ (U) (u, v) ∈ F zyw lkly jk T = (V, F )

T − (u, v)a zexiywd iaikxn cg` `ed

δ (U) = (U, V \U)

xy`k

c (δ (U)) =
∑

u ∈ U
v ∈ V \U
(u, v) ∈ E

c (u, v)

dxrd

.Ga lken gxkda `l T
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(x,w) ∈ T

(x,w) /∈ G

dxcbd

.G sxba vl u oia ilnipind jzgd lwyn - αG (U, V )

1 dprh

u, v, w ∈ V lkl

αG (u, v) ≥ min {αG (u,w) , αG (w, v)}

(libxz)dgked

.v ly cva e` u ly cva e` `ed w vl u oia ilnipin jzg lka

2 dprh

v1, v2, ...vk ∈ V lkl

αG (v1, vk) ≥ min
1≤i<k

{αG (vi, vi+1)}

divwecpi` :dgked

2



3 dprh

xicbp u, v ∈ V lkl .G = (V,E) oeekn `l sxb xear GomoryHu ur T = (V, F ) idi
.ilnipin αG (x, y) dxeary zywd `id Ta vl un cigid lelqnd lr (x, y) zywdy
δ (U)e αG (u, v) = αG (x, y) if` .T − (x, y) ly zexiywd iaikxn cg` U idi

.vl u oia ilnipin jzg epid

dpwqn

αG (u, v) = αT (u, v) f` αG (x, y) `ed (x, y) ∈ T zyw lk lwyn m`

dgked

αT (u, v) = cT (x, y) = αG (x, y) = αG (u, v)

3 dprh zgked

αG (x, y) ly zeilnipinde αG (u, v) ≥ αG (x, y) :2 dprhn
(Ta vl lelqna micewcewd←v1, ...vk ∈ V )

,Gomory-Hu Tree zxcbd itl Ga Ga yl x oia ilnipin jzg `ed δ (U) ,ipy cvn
.vl u oia edylk jzg `ed δ (U) mbe

.ilnipind αG (u, v) ik αG (u, v) ≤ αG (x, y)
αG (u, v) = αG (x, y)⇐

4 dprh

:if` ,A,B ⊆ V eidi

δ (A) + δ (B) ≥ δ (A ∪B) + δ (A ∩B) .1

δ (A) + δ (B) ≥ δ (A\B) + δ (B\A) .2

δ (A) = c (δ (A)) :oeniqa mikqeg

δ (A) = (A, V \A)

dgked

,micewcewd x`yl Bne micewcewd x`yl An zezywd lr lkzqdl)(libxz) .1
(.mdly jezigde cegi`d lr lkzqdl f`e
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.2

δ (A) + δ (B) = δ (V \A) + δ (B) ≥

≥ δ ((V \A) ∪B) + δ ((V \A) ∩B) = δ (V \ (A\B)) + δ (B\A)

5 dprh

miiw if` .u 6= v xy`k u, v ∈ U eidi .Ga tl s oia ilnipin jzg U idie s, t ∈ V eidi
.vl u oia ilnipin jzg `ed Wy jk W ⊆ U

dgked

.epniiq ⇐ X ⊆ U m` .Ga u, v ly ilnipin jzg X idi

.(tl s oia silgp zxg`)s ∈ U k"da •

.(V \Xl X oia silgp zxg`)s ∈ X k"da •

.(vl u oia silgp zxg`)u ∈ X k"da •

:U,X lr lkzqp

δ (U ∪X) + δ (U ∩X) ≤ δ (U) + δ (x)

:U ∪X,U lr lkzqp

δ (U) ≤ δ (U ∪X)

.tl s oia ilnipin jzg `ed U ik

⇒ δ (U ∩X) ≤ δ (X)

Ua eleky V l U oia ilnipin jzg `ed W = U ∩X if`
t ∈ X lr lkzqp

δ (U\X) + d (X\U) ≤ δ (X) + δ (U)

.s− t mikzg U,X\U lr lkzqp

W = U/X
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:Ga ilnipin jzg miaygn .b, f :micewcew ipy mixgea
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.ilnipin jzg miaygne a, b micewcew ipy mixgea
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