Chip Design Prof. Dr. Stephan Held
Summer Term 2018 Tilmann Bihler, M. Sc.

Fxercise Set 10

Exercise 10.1. Let « > 1 and 1 < < 1+2/(a—1). Construct a connected,
planar graph G with w : E(G) — R, and r € V(G) that contains no
spanning tree T" with the following properties:

(a) For each v € V(G): disty, r(r,v) < a - disty, g(r,v).
(b) For a minimum-spanning tree M: > cpim w(e) < B+ Yeepan w(e).

(5 points)

Exercise 10.2. Given a root r € R?, a finite set of sinks S C R?, Lagrangean
multipliers (Ag)ses, the rectilinear cost-distance Steiner arborescence problem
asks for a Steiner arborescence Y rooted at r, minimizing
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Using the light-approximate shortest path tree algorithm, approximate this
problem up to a factor of 3 in O(nlogn).
(5 points)

Exercise 10.3. A posynomial function f : RZ%; — R is of the form

Qi
Z;

1

f(x)zzck
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for K € N,¢; > 0 and a;, € R.

(a) Give an example for a non-convex posynomial function.

n

et f be a posynomial function with lower and upper bounds [, u € ,

b) Let fb ial f i ith 1 d bounds [ RZ,
[ < w on the variables. Show that each local minimum of f on the box
[l,u] is also a global minimum of f on [/, u].

Hint: Use a logarithmic variable transformation to derive an equivalent
convex problem.
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(2 4+ 3 points)

Exercise 10.4. Consider a chain of n € N continuously sizable inverters
with sizes z; > 0 (1 <i < n) depicted in|Figure 10.1} Assume that the delay
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Figure 10.1: Chain of inverters.
; through inverter ¢ is given by
Qi(x):oz—km for1<i<n-—1
Z;
where z = (z1,...,2,), « >0, > 0. Wire delays, slews and transitions are

ignored.

Derive a closed formula for the size x; of the i-th inverter in a solution z of
the total delay minimization problem for fixed 1, x,:

n—1
min{Z@i(ﬁ) cax; >0 for all 2 Sign—l}.
i=1

(5 points)

Deadline: July 10", before the lecture. The websites for lecture and ex-
ercises can be found at:

http://www.or.uni-bonn.de/lectures/ss18/chipssi18.html

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