Correctness and termination of the generic algorithm:

We shall prove that the generic algorithm is correct assuming that it terminates and then prove termination.

To prove correctness, we use the concept of an augmenting path .The proof of correctness is based on the theorem of Ford and Fulkerson.

A flow f is maximum if and only if there is no augmenting path; that is, t is not reachable from s in residual graph Gf.

If f is a preflow and is any valid labeling for f, then sink t is not reachable from the source s in the residual graph Gf. 

Proof: Assume by way of contradiction that there is an augmenting path s = v0, v1, ….., vl = t. Then l < n and (vi, vi+1)(Ef for 0 ( i < l. Since d is a valid labeling , we have d(vi) ( d(vi+1) for 0 ( i < l. Therefore, we have d(s) ( d(t) + l < n, since d(t) = 0, which contradicts d(s) = n.

Suppose that the algorithm terminates and all distance labels are finite at termination. Then the preflow f is a maximum flow; that is, the algorithm is correct.

Proof: If the algorithm terminates and all distance labels are finite, all vertices in V – {s,t} must have zero excess, because there are no active vertices. Therefore, f must be the maximum flow.

Now we show that the algorithm terminates.

If f is a preflow and v is a vertex with positive excess, then the source s is reachable from v in the residual graph Gf.
Proof: Let S be the set of vertices reachable from v in Gf, and suppose s ( S. Let S¯ = V – S. The choice of S implies that, for every vertex pair u, w with w ( S and u ( S¯, we have f(u, w) ( 0. Thus
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The term ( u,w(S  f(u, w) in the second line equals zero by antisymmetry. Since f is a preflow, we have e(w) = 0 for all w ( S, and in particular we have e(v) = 0.                     

