
Fifth Homework Assignment for Math 408 and 708

Due: Friday, November 26th, 2010, in class.

Problems for Math 408 and 708:

1. Chapter 10 problem 1.

2. Chapter 11 problem 1.

3. Chapter 11 problems 2.

4. Using a mathematical software package such as MATLAB, generate 12 points in R2 by
choosing each coordinate to be an integer uniformly at random in the range [1, 100]. Compute
the matrix of pairwise distances between these points. (You can round the distances to the
nearest integers.) Please include a computer printout showing the points and the pairwise
distances.

Apply the Christofides heuristic to find a good tour through these points. Draw a picture
illustrating the points, the minimum spanning tree, the matching edges and the found tour.
Can you improve this solutions by exchanging a pair of vertices?

5. Chapter 12, problem 2.

Additional problems for Math 708:

6. Chapter 10 problem 5.

7. Consider the assignment relaxation of the directed Travelling Salesman Problem (TSP):

minimize
∑

i,j cijxij

subject to
∑

i xij = 1 for j = 1, . . . , n∑
j xij = 1 for j = 1, . . . , n

0 ≤ xij ≤ 1, xij integer for i, j = 1, . . . , n

We know that if we add subtour constraints to this description, we get an integer program
formulating the TSP. Show that we can also get an integer programming formulation of the
TSP by adding n additional variables ui, i = 1, . . . n and additional constraints:

u1 = 1
2 ≤ ui ≤ n for i = 1, . . . , n
ui − uj + 1 ≤ (n− 1)(1− xij) for i, j 6= 1

Remark: this program has polynomial size, but is much weaker than the subtour formu-
lation.

8. Chapter 12, problem 4.

Reading:

Chapters 12 and 13 (the last one lightly).

Reminder:
The final exam is scheduled for Thursday, December 9th at 8:30 a.m.
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Schedule of presentations:

Text references are to [4].

Friday, November 26th

(1) T.J. Yusun, 19-19.3, corner relaxations.
(2) Sara Taghipour, [1].
(3) Mehrnoush Malekesmaeili, 18-18.3, modelling combinatorial optimization problems

with semidefinite programming.

Wednesday, December 1st.

(1) Farzana Sultana, 16, mixed integer programming computation.
(2) Yong Zhang, [3].

Friday, December 3rd.

(1) Ali Nadaf, [2].
(2) Piyashat Sripratak, 17.1-17.2, 17.7, symmetry in integer linear programming.
(3) Tanmay Deshpande, 15.4, polynomial optimization.
(4) Maria Tamayo, 15.4, polynomial optimization (continued).

Each presentation should be about 25 minutes. As part of the grading, students will submit
a copy of the overheads used for the talk.
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