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Q1. Let A and B be two n x n matrices. Let A # 0 be an eigenvalue of AB . Show that A
is also an eigenvalue of BA

Q2. Let A be a nonsingular matrix and let A be an eigenvalue of A. Show that % is an
eigenvalue of A~}

Q3. Let A be an nxn matrix. Show that A and AT have the same characteristic polynomial
and hence the same eigenvalues.



Q4. Let B be a nonsingular matrix and let M = BT B:
(i) Show that M is symmetric.

(ii) Show that M is positive definite.

Q5. Let A be a symmetric positive definite matrix. Show that all the diagonal elements of
A are positive.



Q6. (a) State the definition of an orthogonal matrix.

(b) If A and B are orthogonal matrices show that AB is also orthogonal.

(c) Show that the determinant of an orthogonal matrix is either 1 or —1.



Q7. (a) Verify that the following is an inner product on R%:
(u,v) = T1y1 — 201Y2 — 2x2y1 + 5T2Yo

where

(b) Consider the vectors

SRS

Find || u ||, || v ||, and the angle 6 between u and v.



Q8. Let

A:

_= N W

1
4
1

W N =

Factor A into a product X DX !, where D is diagonal.



Q9. Let V' be the vector space of all 2 x 2 matrices over R. Let W consists of all matrices
A for which A? = A. Show that W is not a subspace of V.

Q10. Let Y = Span(u) be a subspace of R? where u = (1,—1,1)?. Find a basis for the
orthogonal complement of Y.



Q11. Let L be the linear operator on R? defined by
x|+ 2.’172 — X3
L(X) = T2+ X3
r|+ To — 21’3

(a) Find the standard matrix representation of L.

(b) Find the kernal of L.



Q12. Given the basis

17 4] N1
2 1,13, 12
—20 2| |1

for R3, use the Gram-Schmidt process to obtain an orthonormal basis.



