Pre-AP Algebra Il
Notes Day #ll 50-51
Matrix Basics
A (Y\Q* ("\)( Is a rectangular array of numbers enclosed by brackets.

;)

The numbers in a matrix are called the elements of the matrix.

2 5
[1 0} 2,5, 1, and 0 are the elements of this matrix

The number of rows (horizontal) and the number of columns (vertical) determine the
AiMensions of the matrix.

When giving the dimensions of a matrix, you always write the number of rows first, then the
3 colmas columns (rows X columns).

5 7 -
2 Rows [[9 5 3} This matrix is a 2 row by 3 column matrix, a2 X 3

In a square matrix, the number of rows and the number of columns are equal.

4 6 ]
a 2 X 2 matrix
-1 7

Capital letters are used to name matrices.
1 9 3
A=
4 7 8
If all the elements of a matrix are zeros, the matrix is called a 2e(? MQ“'I‘;X
0 0O

0 0O
0 0O

Two matrices are equal if and only if they have the same dimensions and the elements in all
corresponding positions are equal.

bo6a
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Text Box
50-51





Matrices must be the same size to add or subtract them.
Simply add or subtract the corresponding elements.

Ex 1: 0 20],[00&]_|4 1 -3
o 3 5 7] [-9 6 12 - | 19
Ex 2 3 24011437 ([z-t1
X -1 4 0| |2 2 4] [ l2
Directions: Solve for matrix X.
® ®
Ex. 3: X—E ﬂ=[g ;} 4 7
-0 =0 N P X N\
+® +® 52_] [—5 2
x=0+0
Directions:  Solve for x and . Z.)(-5=7-§' 3 +I2=;'H8
+5 + - '
Ex. 4: [@ 4 ]=[® 4} —30  2y+n:-1
3 Gl Le 42 7w
=\5 =6
: y -
Ex E: 3 4] [2 -1] [x 5 V=3
o 1 2| |-1 o] |0 vy
x=\

%) - &) L2

You can also multiply a matrix by a real number

Ex. 7:

Ex. 6: 3 35 = 115 3is called a scalar
T 2 8/ |64 EE—
Directions: Solve for matrix X.
(T3 4] [10 0
4X +2 = 4

-2 1 2
e 2] - 42
REAR

T 17
K= |47
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To multiply matrices, the number of columns in the first matrix has to equal the number of rows in
® the second matrix.
Ex. 8: __3 3-1 0 i _ 72 -1
o 5 0of[3 4] | -5 ©

'—1®0 —@ 3] ? -
Ex.9: 3 —4}[5 0|” [‘” q}

The two matrices in examples 8 and 9 are the same but in a different order.
Notice we have different products for the multiplication.
Matrix multiplication is not commutative.
The order in which matrices are multiplied matters.

1 =2
2 -1 4 -
Ex. 10: 2 4 |= I+I6
30 2 | 6
16
0 2 -11[4 3 0 -30 6
Ex. 11: 4 1 ofl-10 2|=[1v 122
0 -1 2|1 0 =2 30 -6

MATRIX DETERMINANTS AND INVERSES

The Determinant

b
& Ol ad—be

;

b
The determinant of [i d} is

Directions:  Find the value of the following determinant.

. _3 — -
Ex. 12- 2;{_45‘ = 15-8

<

=N

3

Ex. 13:

w o b
g w
I

If the determinant is equal to O, then there is no inverse. Determinants help us find the inverses!
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Recall, in the real number system, 1 is the multiplication identity since lea=a .

1
The multiplicative inverse of a is L since 3’ a=1, the identity.
a

: T . . |1 0 o
For matrices, the multiplicative identity is [ } for a 2x2 matrix since
1 Ojla b| |a b

0 1flc d| |c d

The identity matrix for a 3x3 is:

o O -
o - O
= O O

If you multiply a matrix and the inverse of that matrix, you will have the identify matrix.
To show that two matrices are inverses of each other, we must show that
AleA=1

Directions:

Determine if the following matrices are inverses. 1f you do not get the identity matrix
then they are not inverses.

[2 3][2 -3 | 0
Ex. 14: 1 2}[_1 2]: [0 I] ‘L\\[@Seg
(7 2 9][2 -4 2

|
Ex. 15: 3 1 ~4|l-2 5 2= 0
-2 0 11 -2 2 -3

0 .
o | [ Not inverses

0
I
6

=detA

b d -b
The inverse of the 2x2 matrix [a } is: A 1 [ }
c d —C a

Directions:  Find the inverse of each of the following matrices.

Ex. 16: > 3 = 43]
X. 16: [2 J [7__5

(4 6 :
Ex. 17: P 3} Ny avese
- L 35 _3
12 -9 13 ) 5 1B W
Ex. 18: 0 0 8] -~ -3 3 4
9 2 1 Mol ow
L O Jg_ o
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