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Randomized technigues play a fundamental role in theoretical computer science and discrete
mathematics, in particular for the design of efficient algorithms and construction of combinatorial
objects. The basic goal in derandomization theory is to eliminate or reduce the need for randomness
in such randomized constructions. In this thesis, we explore some applications of the fundamental
notions in derandomization theory to problems outside the core of theoretical computer science, and
in particular, certain problems related to coding theory.

First, we consider the wiretap channel problem which involves a communication system in which an
intruder can eavesdrop a limited portion of the transmissions, and construct efficient and information-
theoretically optimal communication protocols for this model. Then we consider the combinatorial
group testing problem. In this classical problem, one aims to determine a set of defective items within
a large population by asking a number of queries, where each query reveals whether a defective
item is present within a specified group of items. We use randomness condensers to explicitly
construct optimal, or nearly optimal, group testing schemes for a setting where the query outcomes
can be highly unreliable, as well as the threshold model where a query returns positive if the number
of defectives pass a certain threshold. Finally, we design ensembles of error-correcting codes that
achieve the information-theoretic capacity of a large class of communication channels, and then use
the obtained ensembles for construction of explicit capacity achieving codes.

[This is a shortened version of the actual abstract in the thesis.]
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