Combinatorial Optimization - Homework 1V

K. Subramani
LCSEE,
West Virginia University,
Morgantown, WV
{ksmani @csee.wvu.edu}

1 Instructions

1. Thehomework isdue on May 9.
2. Each question is worth 4 points.
3. Attempt as many problemsas you can. You will be given partial credit, as per the policy discussed in class.

4. The work must be entirely your own. You are expressly prohibited from consulting with colleagues or the internet
(with the exception of the material on the course website).

2 Problems

1. A subset C of avector space V' is said to be a convex cong, if Vx,y € C, a -z + -y € C. Prove or disprove the
following statements:

(a8 The union of two convex conesin avector space is a convex cone.
(b) Theintersection of two convex conesin avector spaceis a convex cone.

2. Let P denote a polyhedron and P; denote the convex hull of the lattice points in P. Argue that the following
statements are equivalent:

(i) P=P;.
(ii) Eachface of P containsintegral vectors.

3. Consider the matrix

A:

1 1 1
-1 1 0
1 00

Arguethat A - x = b hasan integral solution, whenever b isintegral. Is A Totally Unimodular? Explain.

4. Apply the Gomory cutting plane method to solve the following integer program:

max 18- x1 4+ 12 xo

subject to
2-x1—x9 < B
2-x1+3-220 < 13
r1,2 € Z



5. Consider the integer program:

max —2g

subject to
x0—|—2-z:vi = n
i=1
x, € {0,1},i=1,2,...,n

Arguethat when Branch and Bound is applied to this program, an exponential number of subprograms are generated.



