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Abstract

We take an information theoretic perspective on a classigatse-sampling noisy linear model and
present an analytical expression for the mutual infornmatiwhich plays central role in a variety of
communications/processing problems. Such an expressisnaddressed previously either by bounds,
by simulations and by the (non-rigorous) replica methode Eipression of the mutual information
is based on techniques used in [1], addressing the minimunnsguare error (MMSE) analysis.
Using these expressions, we study specifically a varietypafse linear communications models which
include coding in different settings, accounting also fasltiple access channels and different wiretap
problems. For those, we provide single-letter expressemd derive achievable rates, capturing the

communications/processing features of these timely nsodel

Index Terms

Channel coding, state dependent channels channel, withtamel, multiple access channel (MAC),

replica method, random matrix theory.

. INTRODUCTION
Compressed sensing [2, 3] is a collection of signal proogstichniques that compress sparse analog

vectors by means of linear transformations. Using some fiowledge on the signaparsity and by
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