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English:

For many important optimization problems, there are no known polynomial-time algorithms that can compute
the exact optimum. In particular, using the concept of NP-completeness, one can show that a great number of
problems are equally hard to solve, in the sense that the existence of a polynomial-time algorithm for any one
of them would imply polynomial-time algorithms for all the rest. Approximation algorithms have since been
developed in response to such apparent hardness of these problems by relaxing the algorithm designer’s goal
to pursue the exact optimum. Instead, we aim to efficiently compute a solution that can closely approximate
the optimal solution in terms of its value. Such trade-off between optimality and tractability is the paradigm
of approximation algorithms. This summer course will cover the fundamental concepts in approximation
algorithms. The topics we will discuss include 1) Greedy algorithms and local search; 2) Rounding data and
dynamic programming; 3) Deterministic and randomized rounding of linear programming; 4) Randomized

rounding of semidefinite programming, and 5) The primal-dual schema.
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