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Abstrakt:
Over the past 6 decades, information theory was primarily concerned with memoryless communications channels,
for which several closed-form channel capacity formulas exist. Furthermore, it is well known that in many memoryless
channels, linear block codes achieve the channel capacities, and indeed recent constructions of low-density parity-check
(LDPC) codes have demonstrated rates that approach the capacities of many memoryless channels. However, in practice,
channels that exhibit memory are much more prevelant. These include disk drives, CD/DVD players, multipath wireless
fading channels, optical communication channels, high-speed intra-chip links, wireless relay channels, etc. Deriving closedform solutions for capacities of channels with memories is notoriously difficult. Even the simplest channels with memory
do not admit closed-form solutions. In this talk, we shall reveal a novel, algorithmic approach to computing the capacities
of channels with memories. The proposed approaches are numeric, but as in all numerical procedures, one needs to show
that the numerical procedures converge. Further, if the procedure can be proven to only produce a lower bound, equally
powerful procedures are proposed that deliver very close upper bounds. We will cover several numerical techniques ad
show their applicability on several channels with memory. At the end of the talk, we will also show how the capacity
computation techniques can be used to construct capacity approaching codes.
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