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Abstract:

Network coding has gained significant interest from the research community since
the first paper by Alshwede et al., in 2000. Network coding techniques can
significantly increase the overall throughput of wireless networks by taking
advantage of their broadcast nature. We focus on network coding for wireless
networks; specifically we investigate the Index Coding problem.

In wireless networks, each transmitted packet is broadcasted within a certain region
and can be overheard by the nearby users. When a user needs to transmit packets,
it employs the Index Coding that uses the knowledge of what the user's neighbors
have heard previously (side information) in order to reduce the number of
transmissions. The objective is to satisfy the demands of all the users with the
minimum number of transmissions. With the Index Coding, each transmitted packet
can be a combination of the original packets. The Index Coding problem has been
proven to be NP-hard, and NP-hard to approximate.

Noting that the Index Coding problem is not only NP-hard but NP-hard to
approximate, we look at it from a novel perspective and define the Complementary
Index Coding problem; where the objective is to maximize the number of
transmissions that are saved by employing the Index Coding compared to the
solution that does not involve coding. We prove that the Complementary Index
Coding problem can be approximated in several cases of practical importance. We
investigate both the multiple unicast and multiple multicast scenarios for the
Complementary Index Coding problem for computational complexity, and provide
polynomial time approximation algorithms.
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