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

Exercise Set 7

Exercise 7.1. Given a chip area A and a set C of circuits. A movebound for
C € Cis asubset Ac C A in which C must be placed entirely. Assume that
the height and width of every circuit is 1 and that A and each movebound
Ac (C € C) are axis-parallel rectangles with integral coordinates.

Describe an algorithm with running time polynomial in |C| that decides
whether there is a feasible placement meeting all movebound constraints.
(5 points)

Exercise 7.2. Prove that unless P = NP, there is no polynomial time n®
approximation algorithm for the QUADRATIC ASSIGNMENT PROBLEM for
any « < levenifw=1,¢=0,d:U xU — {0,1} is metric and G is a tree.

Hint: Transformation of 4-Partition, where G is chosen as a collection of
stars (one for each item) whose centers are connected to (an additional)
common root vertex. U can be chosen as |U| = |V (G)|.

(5 points)

Exercise 7.3. Provide a polynomial time algorithm for the STANDARD
PLACEMENT PROBLEM restricted to instances with only one circuit.
(5 points)

Exercise 7.4. Consider the fractional MULTISECTION PROBLEM with k& = 2
regions. Provide an alternative, simple (not using network flows) O(nlogn)
algorithm that computes an optimum fractional partition with the additional
property that all but one circuit are assigned to only one region.

(5 points)

Deadline: May 31, 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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