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Question 1. [4 points] Consider the matrix
A=

(a) Show that 3 + 2i is an eigenvalue of A.
(b) Find the other eigenvalue.

(¢) Calculate an eigenvector corresponding to 3 + 2i.
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Question 2. [3 points] Calculate the eigenvalues (not the eigenvectors) of the matrix

3 1 2
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Question 3. [3 points] The matrix

1 -1 1
A= 2 1 2

-1 1 2
has A = 1 as an eigenvalue. Calculate a corresponding eigenvector.
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Question 4. [6 points] Consider the matrix

(a) Find the inverse of A.

(b) Find the solution of Ar = | 1
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Question 5. [4 points] (a) For which values of a, b does the system

T+ ay =3, 204+ 3y =1b
have

(a) no solution?

(b) a unique solution?

(¢) infinitely many solutions?
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Question 6. [6 points] Consider the system of differential equations

= 4(y — 1), Y =1 —y.
(a) Calculate the eigenvalues and corresponding eigenvectors of the coefficient matrix.
(b) Give the general solution of this differential equation.
(¢) Find the unique solution with initial conditions z(0) = 6,y(0) = 1.
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Question 7. [4 points] Bobby the bird lives on Hawaii, where he travels between the islands
of Maui (M) and Big Island (B). People tell vou that Bobby’s movement between M and B

can be modeled as a Markov chain with the transition matrix

0.6 05
0.4 0.5

where 0.6 is the probability that Bobby will stay on Maui from one week to the next.
(a) If Bobby is on Maui this week, what is the probability that he is on Maui in two weeks?
(b) What is the percentage of time that Bobby spends on Maui in the long run?
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Question 1. [4 points] Consider the matrix

5 ~2
a‘l:

(a) Show that 5 + 2i is an eigenvalue of A.
(b) Find the other eigenvalue.

(c) Calculate an eigenvector corresponding to 5 + 2i
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Question 2. [3 points] Calculate the eigenvalues (not the eigenvectors) of the matrix

3 1 =2
A=1 0 =1 0
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Question 3. [3 points] The matrix

has A = 2 as an eigenvalue. Calculate a corresponding eigenvector.
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Question 4. [6 points] Consider the matrix

10 2
0 4 -3

(a) Find the inverse of A.

(b) Find the solution of Ax = | 1
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Question 5. [4 points] (a) For which values of a, b does the system

T +ay =3, 3z 4+ Ty =5

have
(a) no solution?
(b) a unique solution?

(¢) infinitely many solutions?
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Question 6. [6 points] Consider the system of differential equations

=5y — 1), Yy =1 —uy.

(a) Calculate the eigenvalues and corresponding eigenvectors of the coefficient matrix.
(b) Give the general solution of this differential equation.
(¢

;) Find the unique solution with initial conditions x(0) = 7, y(0) = 1.
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Question 7. [4 points] Bobby the bird lives on Hawaii, where he travels between the islands

of Maui (M) and Big Island (B). People tell you that Bobby’s movement between M and B
can be modeled as a Markov chain with the transition matrix

0.7 0.2
P= 0.3 08

where 0.7 is the probability that Bobby will stay on Maui from one week to the next.

(a) If Bobby is on Maui this week, what is the probability that he is on Maui in two weeks?
(b) What is the percentage of time that Bobby spends on Maui in the long run?
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Question 1. [4 points] Consider the matrix

3 -4

A=14 3

(a) Show that 3 + 4i is an eigenvalue of A.
(b) Find the other eigenvalue.

¢) Calculate an eigenvector corresponding to 3 + 4.
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Question 3. [3 points] The matrix
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Question 4. [6 points] Consider the matrix

i

A=1]214 0
4

(a) Find the inverse of A.

(b) Find the solution of Az = | 1
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Question 5. [4 points| (a) For which values of a, b does the system

T +ay =3,

—2r+by=1>
have

(a) no solution?
(b) a unique solution?
(¢) infinitely many solutions?
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Question 6. [6 points] Consider the system of differential equations
b /
P =2y —x), Y =z-y.
a) Calculate the eigenvalues and corresponding eigenvectors of the coefficient matrix.

(

Y

(b) Give the general solution of this differential equation.

(¢) Find the unique solution with initial conditions x(0) = 4, y(0) = 1.

75 R s, o

| Y A b
[ I S
L
e . [ s
S g5 v 5 2 s
P A R T et o
P ) 1 P

€

Ve
Mu%m

{



Question 7. [4 points] Bobby the bird lives on Hawaii, where he travels between the islands
of Maui (M) and Big Island (B). People tell you that Bobby’s movement between M and B
can be modeled as a Markov chain with the transition matrix

0.1 0

5
P= 0.9 0.5

where 0.1 is the probability that Bobby will stay on Maui from one week to the next.
(a) If Bobby is on Maui this week, what is the probability that he is on Maui in two weeks?
(b) What is the percentage of time that Bobby spends on Maui in the long run?




