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Matrices

" pefinition of Mntm'( e S
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in which each entry a;; of the matrix is a number, An py mat
and n columns. Matrices are usually denoted by capital letters, X hag g
\

The entry in the /th row and jth column is denoted by the d ouble Sub5dr {0'\' notation a;; . For

instance, a,3 refers to the entry in the second row, third column. A matrix that has only one row is called a rnow

N o X , and a matrix that has only one column is called a_CO lumn Moty 1 X . A matrix

having m rows and n columns is said to be O£ O(d ey M x N . Ifm=n, then the matrix is square of

order m x m (or n x n). For a square matrix, the entries a1, 8z, a3, . . . are the main diagonal entries.
&@
Example 1: Determine the order of each matrix. ¥ Db rows A n Op COL\".M NS

-4 1
3 2
a. [2] b.[-1 -3 0 ¥ o d. [5 0
)
N %L | x 4 2% 212

Example 2: Solve for ay4, ay2, @z1, and az;in the following matrix equation.

:"_2_ alz:’l
=[2 _1] \\ _ D
-3 0 al\':'& O\Z.'Z—

[au a12]
a1 Az

Definition of matrix Addition

IfA = [aij] and B = [b”-] are matrices of order m x n, then their sumis the m x n
matrix given by

A+B=[aij +b”]

«9@ The sum of two matrices of different orders is undefined. 7%
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Definition of Scalar Multiplication

m x n matrix given by

cA = [ca[—j].

fA= [au]is an m x n matrix and cis a scalar,

then the scalar multiple of A by cis the

Example 3: For the following matrices,

2 2 4 2 0 0
2 1 2 -1 3 2
a) A+B - 4o b) A-B = © i
» “a ~d py gy \
Vood A z -2 °
_ g , ©
c) 3N = (o A ) 2 G[) L v 2 —\ 5 3 b
- C\ o -3 _q 0 ,3 - G y
= (o % G & 2 -
W ) .
- z La B c,
1 ot
g 73 v
Example 4: Perform the indicated matrix operations. 3 ([—42 (1)] + [‘; —72])
. e
—— _ A -
= 3
7 <
b T
- 2\ ps|

find (a) A+ B, (b)) A- B, (c) 3A, and (d) 3A-2B.
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Definition of Matrix Multiplication

IfA = [ai}-] is an m x n matrixand B = [bij] is an n x p matrix, then the
product AB is an m x p matrix

o\ »\r-ob
4B = [c;] Col of) A = R ows oy B

Where ¢;; = ailblj + ajbyj + ajzbzj + -+ + by

e Ty
Example 6: Find the product AB using A = | 4—=2pand B = U___4 1].
(s ol \
N — a XQ\
% X 2 3)‘ gﬁﬁi—_j =
T Row oEh
312 -9 - L |
l g ==
“la @ _:_i - '.
S YO -\ < 190 VO + D
| -2 4
. 1 0 3] g ) A
Example: 7 Find the product AB and BA using A = [ ] andB=| 1 .
2 -1 -2 1 1
! , |
2, 2 L”——’_‘_‘\J I Y&S ;_( "
Qx0T -8 R AN
( -2 41y o E
= -7
- g+0— -1 - \ o -\ TC
~axs o - b5 0 e
B I
— ——
vaof oy o 3 P
— - ~
Nk oL L — _g_ -3-2
o -
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e 8: Find the product of each of the following or state that the product is not defined.

5k - >

XA x> -2 =]
L
TC..]% O pru+©
3 -1 2
-5 -3 —
D,xa ¥ | S 3 -2
—q wl\—‘g "‘\&
[-2 1]—2 3 1 4 \ |
-1 =3/]0 1 -1 2 |
1 4ll2 -1 o 1] P AL (\Q’\' C& q
35(& Bx(_‘\ {: x
MOJMW
| 4
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inition of |dentity Matrix

1 x n matrix that consists of 1's on its main diagonal and 0's elsewhere is called the identity

100 0
010 0
=10 0 1 0
000 .1
ote that an identity matrix must be square. When the order is understood to be n x n, you can

| denote I, simply by I.

or example, Al,, = Aand I,A = A.

'3 =2 5111 0 0 3 -2 5 1 0 01[3 -2 5 3 -2 5
1 0 4010]=[1 0 4}and‘010}[1 0 4|=|1 0 4]

=1 2 310 0 1§ L-1 2 3 o 0 ul-1 2 31 -1 2 3

The Inverse of a Square Matrix

Definition of the Inverse of a Square Matrix
Let A be an n x n matrix and let I, be the n x n identity matrix. If there exists a matrix A~1 such that
AAl=,=ATA

Then A is called the inverse of A. The symbol A is read “A inverse.”

Example 9: Show that B is the inverse of A, where

2 1 1—1

a) 2] and B= b) A= 1]anda_ 3
m%:[“ 2]{ L 1 " - [ :\
S
S CIN oL

"3 matrix A has an inverse, then A is called N \/M‘\'\b or Y\,Q{\S \ "?}(VIQM; otherwise A is called

=0
owngudal . A nonsquare matrix cannot have an inverse.

e ST
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I a b - S )
Nerse of a2 %2 matrix: If Aisa2 x2 matrixgivenby A= L dx then A is invertible if and only if

bc == 0. Moreover, if ad — bc # 0, then the inverse is given by:

1 [d -b

=—rcl-c a ] The denominator ad — bc is called the determinant of the 2 x 2 matrix A.
2d—bc L—

3 -
a)A=[—2 2 lﬂ*Q\ T O b)B=[_36 —21] é-—‘[ﬂ: O
L‘
z \ k i
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-\ = O
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