Math 511: Linear Algebra
Good Problems 8

Due: Thursday, 24 July 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name:

Instructions: Complete all 5 problems. Each problem is worth 20 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!



Name:

1. Let AeR™ " Show that A and AT have the same eigenvalues. Do they necessarily have
the same eigenvectors? Explain.
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2. A matrix Q € R™" is said to be orthogonalif QTQ = I.
(a.) Show that the if A is an eigenvalue of Q, then |A| = 1.

(b.) Show that |det(Q)}=1.
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3. Solve the 3"%-order initial value problem

{ym - _4y+4y1 _J/”}

y(0)=y'(0) =1,
y"(0) = 1.
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4. Factor the matrix A into a product XDX ! where D is diagonal.
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5. Solve the initial value problem Y’ = AY, Yo = (1,1,~1)7 by computing Yy, where

1 1 1
A= 1 0 1 .
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