Name:
Differential Equations, Spring 2017 Quiz 10, April 28

You must show all your work to receive credit. Calculators are allowed.

Problem 1: (3 points) A is a 3 x 3 matrix and v7, 03, v3 are vectors such that
Avy = =01, Avy =205, Avy = —4vs.
Find the solution of the IVP

i Az,

7(0) = Tov1 + 803 + 903.

8
I

Solution: the above information means that vi,v5,v3 are eigenvectors with eigenvalues
—1,2,—4. Since the eigenvalues are distinct, the eigenvectors are automatically linearly
independent, so the general solution is

Z(t) = cre'v; + coe® 05 + cze s,

(Note that the system is 3 dimensional, so we know that the general solution is composed
of 3 linearly independent solutions. If the system were higher dimensional we would not
have enough information to write down the general solution.) Plugging in ¢ = 0 gives
Z(0) = 101 4 03 + ¢303. The IC then implies that ¢; = 7,¢o = 8,¢3 = 9. Thus the
solution to the IVP is

Z(t) = Te'vy + 8e*'vy + 9e 3.



