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MA302.5.X1 — Square Matrices

A square matrix is a matrix whereby it is of the order nxn, i.e. it has equal number of rows

and columns.
An identity matrix (usually denoted by I) is a square matrix whereby the entries along the

diagonal of the matrix, from the top left to the bottom right, are made up of ‘1’s, while the

rest are filled up with ‘0’s.
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X1. Show that for any nxn identity matrix I, and a nxn matrix A, where nis 2 or 3,

Al=JA=A.

are examples of identity matrices.
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1. Show that 1> =1 where I is a 2x2 square matrix. Show also that I’ =1. Can you make a
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conjecture?

Determinant and inverse matrix
d -b

b
S2. Given 2x2 square matrices A :[a j and B =[
R —-c a

j , show that AB=BA =#I,

where the scalar multiple & can be expressed in terms of a, b, ¢ and d and I is the 2x 2

identity matrix. ( ,,: i ) L_{LL —‘l; ) ! (d‘tNLCa‘l‘_ib)
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k is known as the determinant of matrix A (or B). It is commonly denoted by det(A) or \A\ or
a
@

b
simply ~ dl . Note that the sign H does not represent the absolute value.

If k& =1, the matrix B is known as the inverse of matrix A. Similarly, matrix A is the inverse

of matrix B. The inverse matrix is usually denoted as Al (for matrix A).
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S3. If k =—1, what would be the inverse matrix for A? 2 -
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i I X ; .
9 is 1. Hence, write down the inverse matrix A’

4
S4. Show that the determinant of A = (1

of A. Check that AAT=ATA=T.
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S5. Suppose AB =kl where £ #1. By dividing the matrix equation by k, show that the

mverse of A is given by I_B . Similarly, write down the inverse of B.
e

= | 4=k
AB=kI LT (,L m)
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AB =k1
Aig=]
A
'EA=5" i)

From above, it is clear that a matrix A has an inverse if and only if its determinant is non-
zero. In this case A is said to be non-singular. Conversely, A is singular if its determinant is

Z€ro.

We thus have the following

j, the inverse matrix A7 is
c

a
Given a non-singular 2x2 matrix A such that A=[

given by

PR
T det(A)\—c a )
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6. Find the inverse matrices of the following wherever possible
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What do you notice about the rows of matrix C? How does that help you determine whether a
2x 2 matrix has an inverse?
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S7. Show that, for a 2x 2 matrix, if the rows/columns are multiples of each other, the matrix

is singular, i.e. it has no inverse.

Case 1: rows are multiples
L
. o
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It 04) = kab - Kl
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Case 2: columns are multiplies
B= é 6 ke )
bookb
Al (B) = kal- kal,
20 lehow )

S8. If A is non-singular, make B the subject in the following matrix equation AB = C. Justify

your working.

AB=C AB=LD
Khge AC ABB™'= (D™
18=A""C A= 8"
B = A AE = CpBT'E
AEB = LDB'ER
*CED
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3 -1 il
S9. Let X= and Y = 2
2 0 -2 4

(a) Find X1 the inverse of X.
[ 0 [
K= Tftd (—1 3 )

=% 5)

(b) Given that XP =Y, find the matrix P.

XP=Y
x'xp= XY
p-xY

(et
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