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Lecture

02 Lecture Outline

Matrix Addition

Matrix Subtraction

Matrix Multiplication

Practice
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Matrix Addition

Sum A + B is the m x n matrix
obtained by adding corresponding
entries of A and B.
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Matrix Addition

Matrix Addition

Consider a snowmobile dealer who sells two models, Deluxe and Super. Each is avail-
able in one of two colors, red and blue. Suppose that the sales for January and February
are represented by the matrices

~ Deluxe  Super

red |1 2 131
szlue[3 5] F= [4 2]
respectively. Each row of J and F gives the number of each model sold for a given

color. Each column gives the number of each color sold for a given model. A matrix
representing total sales for each model and color over the two months can be obtained

- by adding the corresponding entries in J and F:
=B ‘
7 7
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Matrix Addition

IfA and B' are both 7, x n matrices, then the sum A+ Bisthem x n m'atnx obtamed
by adding correspondmcr entries of A and B; so that A+ B),_, = A,J + B,_, If the SIZB

_:':"'of A 1s d1fferent from the fr"Bj-_then A + B 1s not deﬁned

For example, let
3 0 -2 5 =3 6
Ax& 1 {]am BZL :zWJ
Since A and B are the same size (2 x 3), their sum is defined. We have

345  04(=3) -2+ 6]=[S~6 ﬂ

A+B=[z+1mq+ 2 44 (=5) 1 —1




Matrix Addition

Matrix Addition

1 2 7 =21 147 2-2
a. |3 4|+|-6 4 3-6 444
5 6 3 0] [543 640

H

|
oo LD OO
o\ 0o O©

i )
b. ; iil . ['{] is not defined, since the matrices are not the same size.
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Matrix Addition

If A, B, C, and O have the same size, then the following properties hold for matrix
addition:

Property 1 states that matrices can be added in any order, and Property 2 allows
matrices to be grouped for the addition operation. Property 3 states that the zero matrix
plays the same role in matrix addition as does the number 0 in the addition of real
numbers. These properties are illustrated in the next example.

=B
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Let

a, Showthat A+ B =B +A.

b. Show thatA + (B+ C) =(A+ B) + C.
a' c. Show thatA + O = A.
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Solution

Solution: C'=--“[w2 : “ljl 0=[ g

1 3 3 1 3 3
wrn=[ 1 33 seas! 3]

Thus, A + B = B + A.

<]

@511 Lol dooly G ——

EVERYONE'S SMART UNIVERSITY




b. Showthat A+ (B+C)=(A+B)+ C.
Solution:

A+&H{H=A+{4' 21]:

m+m+c=Lj X ﬂ+c=

<]
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Solution

¢. Show that A + O = A.

Solution:
121,000 [1 21
“'“LO"[—z 0 1]*‘[0 0 0]—[—2 0 1

<]
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Matrix Subtraction

Definition of Subtraction of Matrices

Mathematically, if there are two matrices, say A = [a;] and B = [b;] of the same order, say m x n, then the
subtraction of A and B, i.e., A — B is defined as:

Matrix D = [dj]
A-B-= aij - bij
Thus,

dj=a; - by, (1=123..andj=123..)

<]
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Subtraction of 2*2

Subtraction of 2 x 2 Matrices
Suppose A and B are 2 x 2 matrices, such that;

aj; ais l!3'11 blZ
A= and B =
lel ﬂzz} ['521 b22 ]

Then, subtraction of matrices A and B, will be given as:

a;; — by aipg— bio }
ag —bay  azx — by

Fact: If A and B are two matrices of the same order, then;

A-B-|

A-B¥B-A

Thus, commutative law is not applicable for subtraction of matrices.

<]
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Subtraction of 3*3 Matrices

Subtraction of 3 x 3 Matrices

Suppose A and B are 3 x 3 matrices, such that;

ajy @z a3 bin bia bis
A= 1{an ax» ay|and B= {by by by
as; agy as3 bs1 b3z bs3

Then, subtraction of matrices A and B, will be given as:

aj1 — b1 ap — b2 a3 — by
A—B= {as — by azxn—bx azxy— by
gy — E?'31 gy — ‘532 as3 — I3'5:.3

=P —_—
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If A and B are two matrices. Then find subtraction of matrices A and B.

e

And

5=(s )

<]
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Solution

Solution:
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Matrix Multiplication

Besides the operations of matrix addition and scalar multiplication, the product AB
of matrices A and B can be defined under a certain condition, namely, that the number
of columns of A is equal to the mumber of rows of B. Although the following definition

"'@eﬂmmen _ PR e T s S 5
| _LetA be an i X n mamx and B be an n >< p matnx Then the product AB is the m >< p
______’matnx w1th entry (AB),L gwen Dy il r e e G

:___:.;’_In words (AB),;L is obtamed'by summing the products formed by multiplying, in
“order, each entry in row i of A by the corresponding entry in column % of B. If the
“number of columns of A 1s' not equal to the number of rows'of_B then the product
g‘ AB is not deﬁned A ' o
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Matrix Multiplication

Observe that the definition applies when A is a row vector with n entries and B is
a column vector with n entries. In thiscase Ais 1 x n, Bisn x 1,and ABis 1 x 1. (We
noted in Section 6.1 that a 1 x 1 matrix is just a number.) In fact,

- B,
B,
it Ax[AI A2 An] and B = .

._BI! e

then AB= ) A;Bj=A\B| +AB,+---+A,B,

<]
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Matrix Multiplication

Three points must be completely understood concerning this definition of AB. First,
the number of columns of A must be equal to the number of rows of B. Second, the
product AB has as many rows as A and as many columns as B.

A B = C
mxn nxp mxp
[

size of product

<]
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Matrix Multiplication - Example

Find the multiplication of AB
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Matrix Multiplication

4 2| = [14 C12 013]
1 Ca1 € (€23

gm 14 -2 -10
I I
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Lecture

0 Matrix Multiplication

Compute the matrix product
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Solution of Example

| SN TN N
|
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Comﬁute‘-AB and BA if
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Comﬁute‘-AB and BA if
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Solution

Soluiion: We have

2 —1l[-2 1] [-5 =2
AB=13 g 1 4|7 |5 7]
—2 112 =11 [-1 3
PA=1 1 4l|3 1]7| 14 3]
Note that although both AB and BA are defined, and the same size, AB and BA are not

equal.

<]
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Practice

Let’s Practice
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Example 1




Example 1 Con’d

Finda)A+B
b)B+C d)A-B
c)A+C e)B-C
f)A-C h) A+D
a' L
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Solution of Example 1

2 —3 4] [T -2 o
nape @D (-3+(-2) @+0) S R I R
0+5 (2+1) (1+2)
[-3 0 5] 11 3
3 & 4 “l2 1 3] D=1, 4]
~[5 3 3]

1+(-3)) (-240) (0+5)
G+2) (A+1D (@2+3)

=8 -7 7 4
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Solution of Example 1

2 3 4] p=[1 —2 0]

A+C:[(2+(_3)) (-3+0) (4+5) o 2 1 5 1 2
0+2) (@2+1) @1+3) [3 05 .
12 1 3l 2 4
_[-1 -3 9
12 3 4
[e-1» (3-(-2) @4-0
A+B= [(0"‘2) 2-1) (1-2)

<]
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Solution of Example 1

o[ 7 Y

_a-=3 (-2-0 (©0-5)] _[-3 0 5 o3

CT -2 a-n @-3) sl vl
=[4 -2 5]
3 0 -1
_[@=(3)) (=3-0) (4-5)
A_C_[ 0-2 @-1D @1-3)
=[5 -3 -1
-2 1 -2

<]
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Solution of Example 1

It is Impossible to find the value of this addition because it

should be In the same size

<]
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Example 2

If
_[3 5 -1 4
A‘Lo o] B=| - —3]

Find AB and BA

= —_—
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Solution of Example 2

AR = Bx-1D+GBx7) Bx4)+GBx-3)|_132 _3]
A0 x -1+ (0x7) (10x4)+((0x-=3) [-10 40

sac [C1X3)+(@x10) (-1x5)+(“x0)]|_[37 -5
|(7x3)+(-3%x10) (7x5 +(-3x0)] |-9 35
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Example 3

I3 5
'fA'Lo J

Find:

a) 2A b) - A c) A2

<]
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Solution of Example 3

a) 2A= 2[10 O] [((130>§<22)) Egigl [260 10()]

by =A= 1[10 0] [130 _05]

%=1 ollio o=l sol
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Solution of Example 3

a) 2A= 2[10 O] [((130>§<22)) Egigl [260 10()]

by =A= 1[10 0] [130 _05]

%=1 ollio o=l sol
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Lecture Summary

 Matrix Addition

 Matrix Subtraction

« Matrix Multiplication
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