i)

if)

iif)

iv)

V)

Integer Optimization
Problem Set 7

Presentations: May 1

Consider a line-segment ¢ = {dA: A € [a, b]} < 7% withd e 72\ {0} and a,b € Q. Use extended the
euclidean algorithm to decide ¢ N Z? = @ in polynomial time in size(d) + size(a) + size(b).

Consider the problem of deciding K nZ" = ¢ for a convex body K < R" and let a€ Z" and f € Z.
Show that the problem
KnixeR": a'x=pnz" = @?

can be understood as a problem K'nZ""! = ¢ for some convex body K’ < R""!. If K is a polytope
K={xeR": Ax < b} for some A€ R"*" and b € R™, what is a description of the polytope K'?

Let ay,..., a, be a basis of the lattice A € R", then

1 n
LA < =Y laill,.
2 i=1

Letay,...,a, be abasis of thelattice A R”. Let A’ = {m(v): v € A}, where n(x) = x—{x, a;){a1, a1) a1
is the projection of x into the orthogonal complement of a;.

Show that A’ is a n — 1-dimensional lattice (in the hyperplane alT x =0). What is det(A')?
Let A(A) € R" be a lattice, where A € R"*" is non-singular. Define the set A* = {y e R": yTv e
Z for each v € A}. Show that A* is a lattice. Determine a basis of A*. What is det(A*)?

A* is called the dual lattice of A.



