MATRICES AND LINEAR EQUATIONS
A matrix is a rectangular pattern of elements arranged in rows and columns. We normally

label a matrix with a capital letter A, B, C,..... and we usually describe a matrix by it
number of rows, m, and its number of columns, n, hence a m x n matrix.

2 1 1
eg. A= L J isa 2 x 2 matrix and B= L_J isa 2 x 1 matrix.

A true matrix has all columns and rows complete.
ADDITION AND SUBTRACTION OF MATRICES

Only matrices of the same size can be added or subtracted.

a b e f a+e b+ f
If A= and B = ,then A+B =
c d g h c+g d+h

Note that each corresponding element is added together. This of course would also work
for subtraction.

ON YOUR CALCULATOR

In the APPS menu select
6: Data/Matrix Editor

Then select

3: New

Under Type select 1: Data

Use a letter to name the matrix L T
Set the row and column dimensions Tre Matri +

Faldr: Madin ¥

Hariable:

Fow dirension: [ ]
Col dimension: [
£ Enkgr=0E A e EXCSCAMCEL 2

MAIN DEGALUTO FUNC

Use the editor window to enter the
matrix.

r2ci=-2
MAIN DEGALTD FUNC
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If we now go to the HOME screen we
can type in the name of the matrix and it
will be printed in matrix form.

Fix Fer [Fi=] Fh- FE Far
TooTs|A13cbra|Calc|Other [FramlO)Clean Ur

= HewPraob Date
. [EI o] EI]
oo a

MAIN DEGALTO FUNC 2420

From the HOME screen you can type in a
matrix directly:

Note here you are entering the matrix row
by row.

Fix| Fir [Fie| Fir ] FE For
Too15{A13gbra{Calc|OtheF|FEAralljClean UF

B HewProb Oone

.[2 -1 3] [2. 1. E. ]
1 @ -2 1. . -2,
(2, -1, 3101.8, -21]]
AN RHD RFFROR  FUML

el

This can then stored as a letter:

Just use the store button and then an
appropriate letter.

Fix Fer [Fi=] Fh- FE Far
TooTs|A13cbra|Calc|Other [FramlO)Clean Ur
= HNewPraob Dore
-1 03

.[2 ] [2. 1. 3. ]
1 o -2 1. &, -2
[2 -1 3 ] [2 -1 3 ]
[ ] + 3
1 o -2 1 o -2

[[2, -1, 31[1,0, -F]11+3
MAIN EAD ROTD FINE

ERET]

PRODUCT OF A MATRIX AND A SCALAR

a b 2a 2b
If A= then 2A =
c d 2c 2d

THE UNIT MATRIX

1 0
The square unit matrix [0 J is called the identity 2 x 2 matrix and can be denoted by

o O -
o - O
= O O
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Exercise 1:

4 - _
1. If A= 6 and B = 38 find:
-2 2 -4 6

() A+B (i) A-B (i) -2A

MULTIPLICATION OF MATRICES:

fa b e f ae+bg af +bh
If A= and B = , then AB =
c g h ce+dg cf +dh

4

1 2 5 6
eg. A= and B = then
3 7 8

1x5+2x7 1x6+2x8] [19 22
3x5+4x7 3x6+4x8| |43 50

Matrices do not need to be the same size to be able to multiply.

If the first matrix isan m x p and the second matrix is p x n then the product will be a m x
n matrix. Note the number of columns in the first matrix must equal to the number of
rows in the second matrix.

Exercise 2:
1. Find the matrix products in the following questions:
2 514 5
: . 4 3
0|5 JM @ H
-6 -4 2 ! L 6 -4 2
- - - 2 - 2 - -
(i) 7 8 —5} (W) {7 8 —5}
- 3 3
(2 1]-2 2 . [-2 2]2 1
% Vi
V) 0 3}{—3 1} W) -3 1}[0 3}
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INVERSE MATRICES

An important aspect of matrices is the ability to be able to find the inverse of the matrix.

This replaces the idea of division.

a b e . .
If A= { } the first step to finding its inverse is to calculate the determinant. The

determinant is represented by A = ad —bc. The inverse of A is then given by:

d -b

aro i 4Py At A A
Al—-Cc a —Cc a

A A

4 =2 2 -1

c1fe 205 6|3 3
st =2 S THE SHE 2
6 6 6 6

Then we can check what the advantage of the inverse is:

2 -1
5 2| 5 4 10
Ax Al = 3 3= The Unit matrix.
7 4 -7 5 0 1
6 6
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Type in the matrix you are working with:

Fi~] Fex |Fa=| Fi= | FE Far
TooT5|A13cbralCalc|Other [FramlO|Clean Uk

= HewPraob Dare
5 3 2 5 3 2
2 2 4 2 2 4
oz 3 oz 3
[[5,. 3. 2102,2,4100,2, 31]]
MAIN RAD ALTO FUNC B

Use the ANS feature to find the inverse:

Fi~] Féx |Fi-| Fi-| FE Far
TooTs|A13ebra|Calc|Other [Frami0jClean U

.{224
|

oz 3
ansglat-
AN T

[1-10 1.4 203
Il -394 405
- 1.5 1.2 -1-5

KAD AUTO FUNC

Check that when you multiply the
original and the inverse together that the
unit matrix is produced.

Note ans(2) is the second last answer!

Fir Feér [Fi=] Fh- FE Far
Tools|A13cbralCalc|Other |Frami0jClean U
03410 - 304 405

-1-5 102 - 15

ans 1 rdkans 2

HMAIN KAD ALTO FUNC NS0

P q
0 1

o ;s

Exercise 3:
1. Find the inverse of the following matrices:
: -4 5] N 35
[ i
(i) 3 -4 (ii) [ 4 2}
5 3 2]
(iv) 2 2 4
0 2 3]
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This leads us into the realm of simultaneous equations:

Consider the problem of solving the set of simultaneous equations:

5x+4y=2 . 5 4| x 2
This can be represented as =
3x+2y=0 3 2|y 0

The purpose of solving these equations is to find the values of x and y. Therefore we need
to remove the matrix at the front of the column matrix. This can be done by multiplying

5 4
by the inverse of } Using the method above or by using your calculator find the

inverse which is [ ]

Therefore the solutionisx=-2andy = 3.
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Type in the matrix you are working with:

Fi~] Fex |Fa=| Fi= | FE Far
TooT5|A13cbralCalc|Other [FramlO|Clean Uk

= HewPrab Dare

. [5 4] [5 4]
3 2 3 2

[[5,4103,211

MAIN FAD ALTD FUNC B

Use the ANS feature to find the inverse:

Fi~] Féx |Fi-| Fi-| FE Far
TooTs|A13ebra|Calc|Other [Frami0jClean U

= HewProb Done
. [5 4] [5 4]
3 2 3 2
. [5 4] -1 [ 1z ]
I 2 A2 - Be2

)]
HMAIN KAD ALTO FUNC ENET]

Multiply the inverse by the answer
matrix.

Fi~] Fex |Fa=| Fi= | FE Far
TooT5|A13cbralCalc|Other [FramlO|Clean Uk

[z z] [z =zl
-1 .

N R

'[32 2—5/2]'[3] [32]

L1, 210322, -5-2

This of course means we can solve very complex sets of simultaneous equations with

ease.
Exercise 4:
1. Solve the following sets of simultaneous equations:
X+2y+3z=1
] 3X+4y=4 ..
Q) (i) 2X+4y+52=06
X—2y =18
3X+5y+6z=-6

(iii)  Atasnack bar John paid $5.15 for a hamburger, a dim sim and a serve of chips.
At the same snack bar Andrew paid $6.50 for a hamburger, 4 dim sims and a
serve of chips while it cost Mr Thomson $21.20 for 4 hamburgers, 8 dim sims and

3 serves of chips. Find the cost of each food item.
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