CSE 521: The Design and Analysis of Algorithms

Assignmen t #1

April 4, 1997

due: F rida y , April 11

1. (a) Let m

c b e the minim um n um b er of m ultiplic ations to m ultiply

t w o c � c matrices. (F or instance, the \standard" metho d sho ws

m

2

� 8, and Strassen sho w ed m

2

� 7.) Determin e the asymptotic

complexi t y of n � n matrix m ultiplication, in terms of n, c, and m

c

,

whic h o ccurs if the matrices are decomp osed in to c

2

submatrices

eac h of size n=c � n=c, and the m

c

-m ultiplication algorithm is used

recursiv ely .

(b) Exercis e 31.2-3 on page 744. (F or y our in terest, Laderman has

sho wn that m

3

� 23.)

(c) Exercis e 31.2-4 on page 744.

2. Exercise 31.2-6 on page 745. (Hin t: It ma y help y ou to use the graphical

metho d used on pages 741{743.)

3. Exercise 31.3-8 on page 749. (Hin t: Consider the Bo olean matrix A

with en tries

A

ij

=

(

1; if i = j or (i; j ) is an edge

0; otherwise

:

What is the (i; j ) en try of A t

, where this tth p o w er is computed via

Bo olean matrix m ultiplication?)