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To summarize,  Ford-Fulkerson terminates when there is no path from 
s to t in the residual graph G_f.    This defines a cut of the graph G into 
sets of vertices A and B.   

All edges from A to B in E have flow equal to the edge capacity (since 
otherwise there would be a forward edge in E_f  from A to B  allowing 
for more flow from A to B), and all edges in E from B to A have zero 
flow (since otherwise there would be a backwards edge in E_f from A to 
B which would give a path  in G_f from s to some vertex in B).

Thus, the flow found by Ford-Fulkerson is equal to the capacity of the 
cut, that is, the capacity of the edges from A to B.    But the capacity of 
every cut from A to B is greater than or equal to the value of any flow.   
Since Ford-Fulkerson finds a flow that is equal to the capacity of some 
cut,  Ford-Fulkerson finds a maximum flow, which must a minimum cut. 
Thus, "max flow equals min cut".   

(We haven't proved uniqueness here.  There may be other flows that 
have the same maximum values, and other cuts that have the same 
minimum capacities.) 






