The best a partition can possibly do is to divide the set into two equal portions. So OPT 
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 . We also need a bound on the worst case of the heuristic. The heuristic can give a situation where the k-1 to n element do not add up to the difference between the two partitions given by step (ii). In this case the heuristic gives an optimal result so we ignore this case. If this is not the case than in step (iii) we add an element to the smaller side until we have used all the elements. The largest difference between the two partitions will now be the largest element not in the largest k elements. As you add elements you can never create a difference greater than this because you are always adding an element of this size of less and you are always adding to the lower side. So now we can calculate a bound on what the heuristic provides. 

The bound is going to be all but the element giving the largest difference divided by two plus that final element. We define m as the k+1th largest element (it gives the largest difference). This bound is represented in 4 parts. The first is k*m which represents a portion of the largest k elements. The second is the remainder of these elements. The third is the actual difference between the two partitions, and the fourth is the elements added after the first k that do not contribute to this maximum difference between the partitions. So the equation is: (K is all elements is the k largest, J is all the elements outside of this set but does not include m.
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and OPT can be written in a similar form as:
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To obtain a worst case ratio you can ignore the summations since they are the same and value added to the numerator and denominator of an equation will move it towards 1 which is the value you want and not the worst case. So the result is:
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 and this equals 1 + m(1/k+1).

If you set k = 1/you can create a PTAS.
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