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Exercise 1 (Bin-packing problem)
Consider the following linear program:
t
Ai
=1

min
l =

t
S.t. Z Aivi=Db,
i=1
/11' >0,

where be 7% is a given integral vector, vy, v, ..., v are all integral solutions of a given knapsack
problem
a'v<p, v=0.

Show that this linear program can be solved in polynomial time if d is fixed.

Exercise 2 (Lattice points in a knapsack)
Derive an upper bound on the number of vertices of conv(K n A), where A is a lattice and

K={x:a'x<p, x>0}

for some vector a and some number S.

Exercise 3 (Computation of the integer hull in fixed dimension)
Describe an efficient algorithm to compute the integer hull of a given rational polyhedron in
fixed dimension.

Exercise 4 (Diophantine approximation)
We consider the following problem: Given n numbers a;,a,...,a, and € > 0, find a “small”
positive integer g and integers p1, p2, ..., pn such that

laiqg—pil<e, i=12,...,n,

or equivalently,



(a) Show that there are integers p1, p2,..., pn and g such that

O<g=<e™”
and
laiqg—pil<e, i=12,...,n.

(b) Show that there is a polynomial algorithm that computes integers py, p»,
that

n(n+1)

O0<g=2 4+ €

n

and
laiq—pil <e, i=12,...,n.
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