CMPSC 560, Spring 2007

Time: MWF2:30—3:20, 112 Engineering B

Instructor: Dr Piotr Berman

Office hours: 311 Whitmore, TR 1—3

Text: Cook,Cunningham, Pulleyblank and Salar, Combinatorial optimization

Grading principles: 6 homrks, 50%

Exams: tvo take-home midterms, one take-home final, 50%0 homeavorks will be
followed by a take-homexam, the idea being that it is encouraged to discuss problems whith others when
you work on a homeork, but not in the case of a &kome gam. Thehonesty rule for homeork is: do

not copy, write only what you understand:or take-homes: do not discuss, do notwhmur work, do not

read other peoples work.

We will cover the following chapters of thexe 1, 2, (done), 3 to 8, skipping axféopics. Therwe will
cover networks suitable for the parallel computations and some algorithms tlyatathg@erform well: sort-
ing, routing, matric multiplication, fast Fourrier transformation.

1. Thenext chapter to read: 3.
2. Homaevork due: February 2nd.

Homework due on March 9: problems 4.3, 4.8, 5.27 and one that will be posted on March 1.

Homework due on April 30:

Problem 1.A shuffle exachange graph cannot/ea Hamiltonian cycle because it hasotwodes of dgree
1. Afterremoving these tavnodes, gery node has degree at least 2, so a Hamiltonian cycle can exist.

Shaw such a cycle for a shufflexehange graph, without degree 1 nodes, with 6, 14, 30 and 62 nodes.

Problem 2. If leys ae arranged into ta+dimensional matrix, we can attempt to sort them by sortiegy e
row, then &ery column, and thenvery row agan.

Shaw that this method mayail. Underwhat condition is it guaranteed to work?

Problem 3.Showv how to route the following permutation on Benes netkv(hexadecimal notation): D, 2,
7,EA4,E8,1,9C,0,6,5,3,B

Problem 4.Shav how to pack packets from the following positions on a butterfly network: 1, 2, 5, 7, 8, 9,
B,C,D,E.



Homework/Final dueon May 11:

Problem 2. Consider avheel” with km nodes, of whichk areterminals set A, and each tw terminals
are separated by— 1 nonterminals, se¥ — A, and connecV — Aterminals with a random matchinghis
matching isgoodof for every setBsetAs.t. B| < |Al/2 there existsB| node-disjoint paths fronB to A - B.
Shaw that the probability that a matching is good\awges to 1 asn increases. &ametek is a constant
of your choice.

| was calculating something very similar HEfficient Amplifies and Bounded Dgree Optimization
with Karpinski, electronic version is easy to find on the web.

It may male your life easier to simplify the problem in dwvays: (a) require that paths are edge dis-
joint, (b) ask for 0. 98| paths. Een then you need to sh@nough of interesting calculations.

Point (a) may be particularly important. When theBebnsists of so mampieces that thevarage
piece size is 2 or less, just the edges on the wheel provide the necessary number of paths.



