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Definition of matrix

= A matrix Is a rectangular arrangement
of numbers In rows (Lsk«) and columns
(32 .  Rows run horizontally and
columns run vertically.

= The dimensions of a matrix are stated
“mXx 17> where ‘7 1s the number of rows
and ¢77 1s the number of columns.



vmMatl lces

Columns, Rows, Entries

Columns

/ 1\

25 9 48 ..,
N2 108

2 by 3 matrix
e —

Rows




SPECIAL MATRICES (sl i ghaall )

" Description Example
Row Matrix only 1 row [3 —2 4]
Column Matrix  only 1 column [ ]
same # of rows E -3
Square malrix RN ]
allentriesare [0
Zero Malrix Sanet [0



1. Equal Matrices e s 44

Two matrices are considered equal If :

a. They have the same number of rows and
columns (the same dimensions)

ot 2N . (102
b.All their‘d’“_(:i 4)_3"‘(3 4)

corresponding
1 2 2 1
3 4)?“_3:(3_4)

elements are exactly

the same.
-



oAre these equal?

EX s




2. Addition and Subtraction

Matrices
(S shaal 7 ks 2an)

= You can add or subtract matrices If they
have the same dimensions (same number
of rows and columns).

nl=n2 and ml1=m2

= Then, you add (or subtract) the
corresponding numbers (numbers In the
same positions).



o Examples:

3 1
+ |0

—a »Possible
2 S] o [3] .
[_4 7 4 »Not Possible

7




Example 1.1:

v

-2 1

5 0




Example 1.2:

-/ 9

—2|+| 6

0 5




Example 1.3:

4 -3 1] [-1 2 3| [4-(-) -=3-2 1-3°
0 5 -2|-]6 -7 9 0-6 5-(-7) -2-9

5 6 0| |0 -4 8] |50 -6-(4 0-8
5 5 2]
-~ 6 12 -11

5 -2 -8




YOUR TURN!

oPerform the indicated operation, if possible.
a. [0 1
b.bB 31 [2 O

o Zsl-15 sl

8
oo +[y 3

+




3. Scalar Multiplication

(bl o pall)

oScalar — a regular number

oScalar multiplication — multiplying a
matrix by a scalar

- Just multiply each entry by the scalar!

Example:
—a 0]
P



Example 1.4:




YOUR TURN!

o Perform the indicated operation(s).

e

—13




o Perform the indicated operation(s), if

possible.
1 2] [4 5
—2[ 0 3|+]6 -8]
—4 5 -2 6




4, Matrix Multiplication
(uAAJAuQA“QAJ~4)

. Matrix Multiplication is NOT Commutative! Order matters!
(Al (a8 ghuaal) G pl)

=  You can multiply matrices only if the number of columns in the
first matrix equals the number of rows in the second matrix.

(Lshadi= 3aas¥l) 1 Ja il
//fi;\3‘

1 -2 0
-5 6 |e 2 rows

2 columns

3 4 5




Example 1.5

. Take the numbers in the first row of matrix #1. Multiply each number

by its corresponding number in the first column of matrix #2. Total
these products.

The result, 11, goes in row 1,
column 1 of the answer. Repeat
with row 1, column 2; row 1
column 3; row 2, column 1; ...

(2*1)+(3*3)=11



= Notice the dimensions of the matrices and their

product.

@ i) @ 8 —I5
-5 6 o|: 4 13 -30
e _—12 46 @
ixz 2x3_ _3x3_




Example 1.6:

3 1 -1 1 0
Given A = B B=
{2 0 3 } 3 -

31 -1]|1 ©
2 0 3|3

Find AB if it is defined:




— - Since A is a 2 x 3 matrix and B is a 3 x 2 matrix,

3 1 1 1 6 AB will be a 2 x 2 matrix.
N _5 1. Multiply first row of A by first column of B :
2 0 3 3(1) + 1(3) +(-1)(-2)=8
_2 4 2. First row of A times second column of B:

3. Proceeding as above the final result is

8 9
-4 24




Example 1.7:

(12,500 |
11,800
15,900

| 25,300

(10 5 8 3] —[10(12,500) +5(11,800) +8(15,900) +3(25,300)] = [387,100]




5. Transpose of A Matrix

If the rows and columns of a matrix are interchanged, then the new matrix so formed

is called the transpose of the original matrix. If A is the original matrix, its transpose is
denoted by AT. For example:

4 6
IfA=|7 9 ,thmAT=[4 7 2
6 9 5l
2 5l3x;




