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matrix with m rows and # columns is called an m by n matrix

If an m by n matrix has the same number of rows as columns, thatis,if m = n,
then the matrix is referred to as a square matrix.

Examples of Matrices
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(a) -6 1 A 2 by 2 eauarg matrix (b) [1 0 3] A1uy 3 matex
(6 -2 4

() | 4 35 A D oy B eoilare matvix
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A matrix whose entries are all equal to 0 is called a zero matrix. Each of the
following matrices is a zero matrix.

A 1 1 by B zero
0 0 2by2equare 0 0 0] zZuwzzers [0 0 0] y f.,ﬂ o
. b

{) Q zars matrix 0 O O ‘

Zero matrices have properties similar to the real number 0. If A is an m by n
matrix and O is the m by n zero matrix, then

A+0=0+A=4

In other words, the zero matrix is the additive identity in matrix algebra.



Find the Sum and Difference of Two Matrices
Many of the algebraic properties of sums of real numbers are also true for sums
of matrices. Suppose that A, B, and C are m by n matrices. Then matrix addition is

commusative, That is,

Commutative Property of Matrix Addition

A+B=B+ A

Matrix addition is also associative. That is.

Associative Property of Matrix Addition

(A+B)+C=A+(B+C(C)

Adding and Subtracting Matrices

|2 4 8 -3 -
AM[O 1 2 J and Iﬁw[

Find: (a) A+ B by A~ B

o248 3] [~3 401
@ATE=14 1 2 3}‘[689_0]

24 (~3) 444 8+0 -3+1| , :
= Add porvesponaing ontries,

0+ 6 1+8 242 340

Suppose that
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(b)A*B““G 1 2 3] [5 g 2 {3]
(2~ (~3) 4~4 8~0 -3-1| o
- 0~6 1-8 2—-2 3-40 Subtract corresponding £
[5s 08 -4
-6 =7 0 3



Find Scalar Multiples of a Matrix

We can also multiply a matrix by a real number. If k is a real number and A4 is an m
by n matrix, the matrix kA is the m by n matrix formed by multiplying each entry a;;
in A by k. The number & is sometimes referred 1o as a sealar, and the matrix kA4 is
called a scalar multiple of A.

Properties of Scalar Multiplication

k(hA) = (kh)A
(k + h)A = kA + hA
k(A + B) = kA + kB

Operations Using Matrices

Suppose that
-2 - R N S .m(?"‘”’
A= [m:z 0 6] b= L L “3] "l 6]
Find: () 44 () 3¢ (¢) 34 =28
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HW: Do #1, 2, 9-14

11.4 Assess Your Understanding

Concepts and Vocabulary

5. Suppose that A Is a square 2 by 1 matrix that is nossingular,
The matrix B such that AR = BA = [, is called the
of the matrix A,

1. A matrix that has the same number of rows as columns is
called a(n) matrix.
2, Trite vr False  WNalrly addition is commutative,

3 To find the product AR of two mairices A and B, ihe
number of in paatrix A must equal the number of
in matrix 53,

4, True or Fadse Matrix multiplication s commutative,

$. 3 2 matrix A has no Inverse i is cafled

T True or False  The idemtity matrix has properties similar to
those of the reaf number 1.

8. It AX = B represents @ matrix eqoation where A is a

aonsingular matrix, then we can solve the equation using
X =
skitl Building

In Problems 9-24, wse the following matrices to evaluate the given expression,

4 1
03 -]  Ta1 o]
"“’[1 2 6] 3“{»2 3 MJ =133

s

12, ~38
16, BC

0. A~B
14, 2A + 48



