Math 330 Linear Algebra Homework 15
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1. Let A = [ 1 (3} ] Find an invertible matrix 7 such that P~1AP =

diag (1. 3) aud hence prove that
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1. Consider the matrix

72 -1
=

(i) Find the polynomial p(A) = det{4 — Al).
(ii) Solve p(A) = 0 to find the eigenvalues A; of A,
(iii) For i = 1,2 find nonzero solutions = to (4 — A1)z = 0.

(iv) Write down the solutions to the eigenvalue eigenvector problem Az = Az.
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L[ -1 10
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(i) Find the polynomial p(A) = det(A — AT).
(ii) Solve p(A) = 0 to find the eigenvalues \; of A.

2. Consider the matrix

(iii) For ¢ = 1,2 find nonzero solutions x to (4 — A1)z = 0.

(iv) Write down the solutions to the eigenvalue—eigenvector problem Ar = Az.

_ — _ |-l=2 -0
1) det(A-AT ) = /_,,g L ]
S Cla)Y) — 2 = AT A— 2
(1) A+ =270
(2+2)(a—1) =P
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/3 —2/3 —2/3
A=| -1 1 ~1
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3. Consider the matrix

(i) Find the polynomial p(\) = det(A — AI).
(ii) Solve p(A) = 0 to find the eigenvalues A; of A.
(iii) For ¢ = 1,2, 3 find nonzero solutions x to (A — A\ l)x = 0.

(iv) Write down the solutions to the eigenvalue eigenvector problem Az = Ax.
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4. It is known that the matrix A has eigenvalues

Al = =2, Ao =1 and A3 =5

with corresponding eigenvectors
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Math 330 Homework 15 Problem 4

using LinearAlgebra
P=[0 -2 2; 21 -1; 1 1 0]

3x3 Array{Int64,2}:

0 -2
2 1
1 1

2
-1
0

D=diagm([-2,1,5])

3x3 Array{Int64,2}:

-2 0
0 1
0 O

We compute A using the formula

0
0
5

A=P*Dx*inv (P)

3x3 Array{Float64,2}:

3.0
-2.5
-0.75

-4.0
0.0
-1.5

8.0
-4.0
1.0

A=PDP!



