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Outlines

⚫ Min Cuts

⚫ Gomory-Hu Cut Tree 

⚫ Ancestor Tree

⚫ Replication Cut

⚫ Partitioning with Retiming
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Min Cuts

⚫
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Maximum Flow Minimum Cuts
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Given a directed graph 𝐺 𝑉, 𝐸 , with 𝑠, 𝑡 ∈ 𝑉.

max 𝑓

σ𝑖𝑗∈𝐸 𝑥𝑖𝑗-σ𝑗𝑖∈𝐸 𝑥𝑗𝑖 = 𝑓 𝑖𝑓 𝑖 = 𝑠, 

σ𝑖𝑗∈𝐸 𝑥𝑖𝑗-σ𝑗𝑖∈𝐸 𝑥𝑗𝑖 = 0 𝑖𝑓 𝑖 ∈ 𝑉 − 𝑠, 𝑡 , 

σ𝑖𝑗∈𝐸 𝑥𝑖𝑗-σ𝑗𝑖∈𝐸 𝑥𝑗𝑖 = −𝑓 𝑖𝑓 𝑖 = 𝑡,

0 ≤ 𝑥𝑖𝑗 ≤ 𝑐𝑖𝑗 for all 𝑖𝑗 ∈ 𝐸
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Cut Trees (undirected graph)

⚫ Gomory and Hu’s Cut Tree

⚫ Tree representation of all pairs of maximum flor minimum 
cuts

⚫ Journal of SIAM, 1961

⚫ Ancestor Tree

⚫ Tree representation of all pairs of cuts (arbitrary objective 
function)

⚫ Annals of Operations Research ,1991
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The Gomory-Hu Cut Tree

⚫

The Gomory-Hu Cut Tree
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A Network Example
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The Gomory-Hu Cut Tree

⚫

2 3

4 5

1

5

3

1

2

6

2 4

A Network Example The Gomory-Hu Cut Tree

5
8

4

10

3

6
2

8
1

8



The Foundation of Cut Tree

⚫
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Lemma: For any three nodes 

of the network, at least two of 

the cut costs between them 

must be equal.
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The Foundation of Cut Tree

⚫
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The Ancestor Tree

⚫

Ancestor Tree
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The Properties of Ancestor Tree
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References of Ancestor Tree
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