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1. Show that for any m × n matrix A = {aij}, A = 0 if and only if Tr(AtA) = 0(orAtA = 0).
T r(A) is the sum of diagonal elements of A, called as trace of A.

2. For any m × n matrix A and n × p matrices B and C, show that AB = AC if and only if
AtAB = AtAC.

3. An n × n matrix P = {pij} is called a stochastic matrix if each of its rows is a probability
vector. i.e., If each entry of P is nonnegative and the sum of the entries of each row is 1.
Let A and B two stochastic matrices of order n × n. Then the product matrix AB is also a
stochastic matrix?

4. A matrix P of order n× n is called projection matrix if and only if P t = P and P 2 = P .

(i) Suppose P1 and P2 are projection matrices. Then P1 + P2 and P1P2 are projection
matrices?

(ii) Let P be a projection matrix and In be a identity matrix of order n. Is In−P a projection
matrix? Calculate P (In − P ).

(iii) Suppose X ∈ IRn be a non zero column vector. Define A = XXt

XtX
. Then prove that A is

projection matrix.

5. Let A,X, Y be an n× n matrices. Assume that XA = In and AY = In. Prove that X = Y .

6. Calculate An for the given A =




1 1 0

0 1 0

0 0 1


. Find the real numbers a, b such that A2 + aA +

bI3 = 0. Show that there are real numbers c0, c1, c2, · · · , cn such that

A−n = c0I + c1A
2c2A

3 + · · ·+ cnAn.

7. If A =




1 0

1 2


 and B =




2 −1

−1 2


, show that the matrix X =




a b

c d


 satisfies the

equationAX = XB if and only if X is a scalar multiple of




1 1

−1 −1


.

8. A non-zero matrix A is said to be nilpotent of order k where k ∈ IN, if Ak = 0 and An 6= 0,
for all n < k. In this case, verify that I − A has the inverse I + A + A2 + · · ·+ Ak−1.
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Show that the matrix A =




−1 −5 4

0 −2 −1

1 3 3


 is nilpotent of order 3, and hence find the inverse

of the matrix




2 5 4

0 3 1

−1 −3 −2


.

9. Let A,B,C,D be n × n matrices over IR. Assume that ABt and CDt are symmetric and
ADt −BCt = In. Show that AtD − CtB = In.

10. Let A and B be n × n matrices over IR. Assume that A 6= B,A3 = B3 and A2B = B2A. Is
A2 + B2 invertible?

11. Prove that for each n× n matrix A, At.A is symmetric.

12. Prove that if matrix A is skew-symmetric, then A.A is symmetric.
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