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Information transmission problems are usually posed on models with finite sample spaces, 
such as the discrete product channels (DPCs), or on models with a specific noise structure, 
such as the Gaussian or Poisson models. Although such an approach is plausible, if not 
necessary, when analyzing a given information transmission problem for the first time,  the 
analysis of the problem on abstract models, subsuming these special cases, is necessary in 
order to gain a more complete and  fundamental understanding of the problem. Furthermore, 
such an analysis is likely to point out more fundamental observations that may or may not be 
salient in the analysis of the problem on more specific models. 

The sphere packing bound (SPB), establishing the optimality of the list decoding variant of 
Gallager's inner bound, is a case in point. The standard proofs of the SPB are either for 
specific models, such as Gaussian or Poisson channels or for stationary product channels with 
finite input sets. Augustin's proofs of the SPB are exceptional in this regard because they 
establish the SPB for rather general abstract models. Furthermore, unlike previous proofs of 
the SPB, Augustin's proofs don't assume the channels to be stationary.** In this presentation, 
we use Renyi's information measures to derive the SPB  with Augustin's method. In the first 
part of the presentation we review Renyi's information measures and point out some recent 
developments. In the second part of the presentation, we derive the SPB for product channels 
using Augustin's method and briefly discuss the derivation of SPB for the memoryless 
channels.  In the last part of the presentation, we discuss possible applications of Augustin's 
method in other information transmission problems and point out new directions for abstract 
formulations of the information transmission problems. 

**Ebert's proof of the SPB for Gaussian channels is the only previous proof that works for 
non-stationary channels. 
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