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Exercise 6.1: Consider the following linear program

max 2.3x1 + 2.15x2 − 13.55x3 − 0.4x4
s.d. 0.4x1 + 0.2x2 − 1.4x3 − 0.2x4 + x5 = 0

−7.8x1 − 1.4x2 + 7.8x3 + 0.4x4 + x6 = 0
x1 , x2 , x3 , x4 , x5 , x6 ≥ 0

Use {5, 6} as the initial basis for the Simplex Algorithm. As pivot rules, always choose the new
basis index α such that zα is maximized. Choose the index β that leaves the basis such that it
maximize the value

(
A−1
B An

)
βα

(among all candidates). Show that the Simplex algorithm does
not terminate under these conditions. (5 points)

Exercise 6.2:

1. Let A ∈ Qm×n and B ∈ Qn×p be two matrices. Prove:

size(AB) ≤ 2(p · size(A) +m · size(B)).

2. Let A ∈ Qn×n be an invertible matrix. Prove:

size(A−1) ≤ 4n2 · size(A).

(2+2 Points)

Exercise 6.3: Let G = (V,E) be a directed graph with edge capacities u : E → K+ and let
s, t ∈ V be two special vertices. Furthermore, let

P := {P ⊆ E | P is the edge set of an s-t-path in G}.

Consider the following LP (P):

max
∑
P∈P

yP

s.t.
∑

P∈P : e∈P
yP ≤ u(e) for all e ∈ E

yP ≥ 0 for all P ∈ P .

1. Determine the dual (D) of (P) and give graph theoretical interpretations of (D) and (P).

2. Find a class of graphs for which the number of paths |P| is not polynomially bounded by
|V |+ |E|.

3. Formulate an equivalent linear program to (P) for which the number of inequalities is poly-
nomially bounded by |V |+ |E|. (2+2+2 Points)

p.t.o.



Exercise 6.4: Consider the following LP with only one restricting equality:

min
n∑
i=1

cixi

s.t.
n∑
i=1

aixi = b

0 ≤ xi ≤ 1 i = 1, . . . , n.

1. Provide a simple feasibility test for the problem.

2. Give an algorithm with running-time O(n log n) that finds an optimum solution. (2+3 Points)

Submission deadline: Tuesday, June 2, 2026, 16:00, via eCampus (in groups of at most 3 stu-
dents).


