
UNDIRECTED Network: bij = bji

Multi-Terminal Flows

Any pair could be source and sink; other

nodes are relay stations.
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Example:

F (i, j) = 7, F (i, k) = 8, F (j, k) = 7
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Cuts are upper bounds.

F (p, q) = 15, F (p, s) = 15, F (r, s) = 17, F (r, q) =

16, F (p, r) = 15, F (q, s) = 16
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Pick any three nodes.

F (i, k) ≥ Min{F (i, j), F (j, k)}

If j ∈ X, F (j, k) ≤ c(X, X ′)

If j ∈ X ′, F (i, j) ≤ c(X, X ′)

F (i, k) = c(X, X ′) ≥ Min{F (i, j), F (j, k)}
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F (i, k) ≥ Min{F (i, j), F (j, k)}

F (i, j) ≥ Min{F (i, k), F (k, j)}

F (j, k) ≥ Min{F (j, i), F (i, k)}

Corollary: Among three values, two are the

same. The other one is either same or larger.
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For n = 100, there are at most (n−1) distinct

Max Flow values.
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For any two min cuts (X, X ′) and (Y, Y ′), ei-

ther (X, X ′) and (Y, Y ′) do not cross each

other or there exists a (Z, Z′) where (X, X ′)
and (Z, Z′) do not cross each other.

Definition of crossing.
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X ′ = P ∪R, X = Q ∪ S, Y = P ∪Q, Y ′ = R ∪ S

P = Y ∩X ′, R = Y ′∩X ′, Q = Y ∩X, S = Y ′∩X

[X, X ′] a min cut separating i and j.
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If we find Min Cut and l and k are two nodes

in X ′, then F (l, k) =?

Can condense X into a single node.
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