Worksheet 3 Numerical Analysis Spring 2023
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Work in groups of at least 2 and at most 4.

Problem 1. Write down code to solve a general upper triangular linear system

Upp Upp = U, || X1 b,
Upo == Upp||X2] _ b,
un,n Xp bn

How many floating point operations are required by your algorithm?



Problem 2. Suppose for n x n matrices A, Bwe compute C = AB by

n
[Cl;; = Z[A]i,k[B]k,}‘/ i,j=12,..,n
k=1

How many floating point operations does this take? For what w is this O(n®)?

Problem 3. Show 10nlog(log(n)) = O(nlog(n)). How big does n need to be so that
10nlog(log(n)) < nlog(n)?



Problem 4. Define,

3 4 1 -8 -10

6 5 2 -28 —26

A= 3 2 -8 -13}|’ b= -38
-12 -15 -4 48 54

We want to find x so that Ax = b. Suppose we have

1 0 00 3 4 1 -8
2 -3 0 0 01 0 4
L=17 230" Y=loo =3 1
41 0 4 00 0 3

Verify A = LU

Use this fact to solve Ax = b.



Problem 5. Define,

1 5 7 8
1 -1 1 6

A=11 5 5 2|
1 -1 -1 4

We want to find x so that Ax = b. Suppose we have

1 1 1 1

11 -1 1 -1 B

Q‘§11—1—1' R=
1 -1 -1 1

Verify A = QR

What is Q'Q? What does this tell you about Q1?7

Use these facts to solve Ax = b.
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