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Abstract

Capacity theorems in information theory are proved in two steps: first demonstrate achievability of capacity
by some coding scheme (usually a random coding scheme), then prove the converse, that is, there exists no
code that performs reliably (error probability vanishes) at transmission rates above capacity.

The usual approach for the second step is the so-called weak converse based on Fano's inequality. An
alternative and elegant approach, introduced by Wolfowitz in 1959, is a strong converse, which is essentially
based on sphere packing arguments. The strong converse proves that any code with rate greater than capacity
has error probability tending to 1. The weak converse merely proves that such codes have error probability
bounded away from 0.

A more serious weakness of the weak converse approach is that for some problems, there is a gap between
the lower and upper bounds on capacity provided by the coding scheme and by the weak converse. In some
cases, the strong converse yields the desired match between lower and upper bounds. Two such examples
will be given in this talk.
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