M611, Fall 2008, Assignment 1

Due Friday, Sept. 5

1. [10 pts] Prove the following theorem: If P and ) are commuting n X n matrices, then

ePel = 19,

Explain in your proof where the assumption that P and ) commute is used. Hint. Use
Theorem 3.51 from Rudin, stated here for matrices: If the series of n x n matrices Y - A,
Y reo B, and Y2 Oy converge respectively to the matrices A, B, and C, and Cj =

Z?:o A;Bj_;, then C = AB.
2. [10 pts] Solve the ODE system

dy,

i v+ 4y y1(0) =0,
dys

—_— = 2 * p— 1.
gt 5y1 + 2y9;  y2(0)

3. [10 pts] Show that if A is a real-valued 2 x 2 matrix, and A € C — R is an eigenvalue of

A with associated eigenvector ¥, then the general solution for

dy
2 A_)a i € ]R2>
dt Y, Yo

has the form
7(t) = Re (CveM),

some some C' € C.

4. [10 pts| Use your result from Problem 3 to solve the ODE system

dy

dt Y1 +y27 yl( ) )
dys

Sy + 3y y(0) =2,
dt Y1+ 3y2; 42(0)

5. [10 pts] Solve the ODE system

dy

i Y2, yl( )

d

% =4y + 3y —4ys;  y2(0) =0
d

% =y + 2y —y3;  y3(0) =0.



