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LARSON-—MATH 556—CLASSROOM WORKSHEET 23
Max Flow-Min Cut Theorem

Review

e What is the mazimum degree A of a graph?

e What is a reqular graph?

e What is a wvalid (or proper) line coloring of a graph? What is x.?
e What is Konig’s Line Coloring Theorem?

e Why does a regular bipartite graph have a perfect matching?

e Lovasz and Plummer claim that, given any bipartite graph G with maximum degree
A there is a A-regular bipartite graph H where G is a subgraph of H. Why is that
true?

Questions

1. Prove Konig’s Line Coloring Theorem.



Network Flows

. What is a directed graph?

. What is a source in a directed graph?

. What is a sink in a directed graph?

. What is a capacity of a line in a directed graph?

. What is a network?



10.

11.

12.

13.

. What is a flow in a network?

. What is the value of a flow in a network?

. Why does a maximum flow in a network exist?

If AC V(D), what is the directed cut out of A, V*(A)?

What is a separator A in a network?

What is a cut V(A)T in a network?

What is the capacity of a cut V(A)* (or a separator A) in a network?



14. What is the value of a flow in a network no more than the capacity of any cut?

15. Explain the following proof.
2.1.2. LEMMA. If f is any flow in D and C 18 any s —t cut, then
val(f) < cap(C).
PROOF. Let f and C = V*(A) denote an arbitrary s —t¢ flow and an
8 —t cut in D respectively. Then

val(f) =Y f(s,u) = > f(u,9)
=Y few-Y fws)+ ¥ (T fla,w) -3 f(v,a))

a€EA-3 w v
= E%(E fla,w)=3_ f(v,0))
= E;A‘Zf(a’w)— Z:Azf(v7a)
=(Y flew)+ Y, flaw)-() flva+ Y f(va)
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Noting that the first and third terms cancel we have

vl(f)= ¥ flaw)- Y f(va).

a€A a€EA
weV-A veV-A

But by definition of flow, 3¢ 4 yev-af(v,0) 20, so
vallf)< 3. fla,w)s Y cle,w)< cap(A).
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