Second Homework Assignment for Math 408 and 827

Due: Friday, February 16th, 2007, in class.

Problems for Math 408 and 827:

1.-3. Chapter 2 problems 2, 3, 4.

4. Give a example of a {—1,0,1} matrix A and an integer vector b such that the set
{Az <b |z € R"} is an integer polytope, but A is not totally unimodular.

5. Chapter 3 problem 4.

6. Chapter 6 problem 3.

Additional problems for Math 827:

7. Chapter 3 problem 6.
8. Chapter 4 problem 4.
9. Chapter 6 problem 5.

Reading:
Chapters 4, 6 and 7.

Presentations:

Math 827 students will give presentations of recent research papers in class, which will
meet jointly with the Operations Research Seminar. These presentations will take place on
March 9th, 16th, 23rd and 30th. Please sign-up for a date, first-come, first-served.

Please also choose a paper. I would like to finalize the choices by Friday, February 9th.
The ideal situation would be to choose papers that are relevant to your own research. If you
have, or are considering, and advisor, I recommend consulting with them.

A sample of interesting papers is below. These papers are all quite theoretical, more
applied papers may also be suitable. I mention them in my estimated order of reading
difficulty, from easiest to hardest.

Barany and Onn [BO97| survey colourful linear programming, a problems that nicely
blends combinatorics and geometry. Anstreicher et al. [ABGLO02] use all available techniques
to solve instances of the QAP, a particularly difficult NP-complete problem. Sturmfels et
al. [SWZ95] employ algebraic techniques to attack combinatorial problems. Goemans and
Williamson [GW95] use semidefinite programming to produce a very nice approximation
algorithm. Barvinok and Woods [BW03]| show how to get compact algebraic descriptions
of interesting integer feasible sets. Lovasz and Schrijver develop a semi-definite relaxation
scheme for solving combinatorial optimization problems. Fredman and Khachiyan [FK96]
give a very curious algorithm for generating certain types of boolean (true-false) functions.
And finally Yannakakis [Yan91]| proves that you can’t represent the Travelling Salesman
Polytope by small, highly symmetric linear programs.
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