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We need to show two things for our algorithm, first that it finishes, and secondly, that when it finishes, it is at least half the optimal solution.

Note that for the graph G = ( V, E ), the optimal solution has at most E edges crossing the cut.  We will show that with each flip, we get at least one closer to the optimal solution.

Consider a node n that has b local edges, and g edges crossing the cut.  We will flip this node only if b > g.  This means that our previous solution had s = c + g edges crossing the cut, and our new solution has s’ = c + b edges crossing the cut.
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This shows that each time our new solution improves upon our old solution by at least 1.  And since we start with at least 0 edges crossing the cut, and the most edges we can ever have crossing the cut is E, we know that we will make at most E flips.

Now we consider the final graph F = ( L, R ), were L is the nodes on the left half, and R is the nodes on the right half.  We know that for every node n in both L and R, the number of good edges for that node g > the number of bad edges for that node b.  Let Lg = ( n ( L, ng.  The total number of nodes crossing the cut is equal to Lg.  Let Lb = ( n ( L, nb.  The total number of bad edges in L = Lb/2.  Do the same to compute Rb and Rg.

Now we know:
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This implies:
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