Chip Design Prof. Dr. Stephan Held
Summer Term 2022 Daniel Blankenburg, M. Sc.

Exercise Set 9

Exercise 9.1. Provide an instance of the SIMPLE GLOBAL ROUTING PROB-
LEM which admits a fractional solution, but no feasible integral solution.
Your instance has to satisfy w(N, e) < u(e) for each net N and edge e.

(5 points)

Exercise 9.2. Let (G, H) be a pair of undirected graphs on V(G) = V(H)
with capacities u : F(G) — Ry and demands b: E(H) — Ry. A concurrent
flow of value a > 0 is a family (2/)jepr) where 2/ is an s-t-flow of value

a-b(f) in (V(G),{(v,w), (w,v) | {v,w} € E(G)}) for each f = {t,s} €

E(H), and
> xf<(v,w)> + xf((w,v)) < u(e)
fEE(H)
for all e = {v,w} € E(G). The MAXIMUM CONCURRENT FLOW PROBLEM
is to find a concurrent flow with maximum value o > 0.

Prove that the MAXiMUM CONCURRENT FLOW PROBLEM is a special case
of the MIN-MAX RESOURCE SHARING PROBLEM. Specify how to implement
block solvers.

(5 points)

Exercise 9.3. Prove that the number of oracle calls after ¢ € N phases of
the core Resource Sharing Algorithm is bounded by

RI Myl
tcl+—1
Cl+~—1n R

Hint: Proceed similarly to the proof of Lemma 5.11 in the lecture notes.
(5 points)

Exercise 9.4. Let G = (AUB, E) be a bipartite graph. Assume that there
is a matching covering A. Let € > 0. Use the Resource Sharing Algorithm
to find variables (z.)ecr € [0,1]F(@) that satisfy

erzl Yo € A, er§1+5 Yw € B
e€d(v) ecd(w)

within a running time of O(|E|1ns|—gm)
(5 points)
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Deadline: June 21, before the lecture. The websites for lecture and exer-
cises can be found at:

http://www.or.uni-bonn.de/lectures/ss22/chipss22 ex.html

In case of any questions feel free to contact me at blankenburg@or.uni-
bonn.de.
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