Assignment 2: Evaluation of Linear Algebra Solutions

Name(s):

Instructions: The following is GenAlI output. Read it through and then answer the accompanying questions.

Output

Problem

0
0| . Find all eigenvalues and a basis for each eigenspace.
3

Let A=

S O N
O N =

Solution
Step 1: Find the eigenvalues

Since A is upper triangular, its eigenvalues are the diagonal entries:

A =2 (algebraic multiplicity 2), A =3 (algebraic multiplicity 1)

Step 2: Find eigenvectors for A = 2
We compute A — 21:

01 0
A-2I=10 0 O
0 0
Solving (A — 2I)¢ = 0, we get:
x
vp=0, v3=0 = U¥=|0
0
So a basis for the eigenspace of A = 2 is:
1
0
0
Step 8: Find eigenvectors for A = 3
-1 1 0
A-3I=|0 -1 0
00 0
Row reducing: )
-1 1 0 1 -1 0
0 -1 0l~|0 1 O
0 0 0] 0 0 O

Solution to (A — 3I)7 = 0:

1 0
r—y=0=>zx=y, andzisfree=v= |t|=t|1|+s|0
0 1



Therefore, the eigenspace for A = 3 is two-dimensional with basis:

1 0
1), |o
0 1

Questions

1. Assess the accuracy of the solution without using any devices.

2. What is your level of confidence in your critique? What strategy would you use to check your assess-
ment?



