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1. Give an example each of

(a) a full-dimensional unbounded rational polyhedron P such that P; is empty.

(b)

(¢) a polyhedron P such that P; # () is not closed.
)

(d) afeasible and bounded integer linear program with no optimum solution. (242+2+2 points)

an unbounded polyhedron P such that P; is non-empty and bounded.

2. (a) Prove that a polyhedral cone is rational if and only if it is generated by a finite number
of integral vectors. Conclude that C; = C' for any rational cone C.

(b) Let P,Q C R™ be two polyhedra. Show that P;+ Q; C (P+Q);. Give an example where
Pr+Qr# (P+Q); (342 points)

3. Let P = {x € R*' : Az < b} be a rational polyhedron (i.e. A € Qm**++) b € Q™). Show
that conv(P N (ZF x R!)) is a rational polyhedron. (4 points)

4. Show that each matrix A € Z"*" with det(A) € {—1, 1} arises from the identity matrix by a
series of elementary unimodular column operations. (3 points)

Due date: Thursday, June 27, 2019, before the lecture.



