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Abstract:

Sparse solutions of underdetermined systems

Mojtaba Golestanipour

Many problems in electrical engineering, statistics and applied mathematics involve
finding the sparse solutions of underdetermined linear systems. In general, finding the
sparsest solutions is NP-Hard. In this thesis, we study this problem. First we consider
it’s mixed integer linear programming model and illustrate it’s disadvantages. Then,
we present conditions under which the problem is equivalent to a convex problem.
Due to the success of greedy algorithms on solving this problem, we also introduce
one of the most popular one. At the end, by presenting several examples, we compare

the greedy approach and the linear programming form of the convex problem.

Key words:
Underdetermined linear system, sparse solution, NP-Hard problem, mixed integer

linear programming, convex problem, greedy algorithms.
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