, to store data desorrbe transformatrons of varrous geometno frgures an
‘see on television screens and computer monltors (these matrfoes are re

_ arrays of squere dots.)

Th'_ eilements of the matrrx are enclosed by Jarge square braokets The drmensmn of the: Z_; arix is - :
row by column. : :

A _pojnt matrix is always written as a 2 x 1 matrix.
Matrix Multiplioation
Matrix multiplication is done by multiplying a row by a column. The matrix on the ieﬂ is always the

row matrix and the matrix on the right is always the column matrix.

In General: Suppose A is an m x n matrix and B is an n x p matrix. Then the product AB isthemxp
matrix whose element in row / and column j is the product of row i of A'and column jof B -

.

- Matrix B -number of strips
of each type of wood
“for each style

oak walnut 'che:rry

Matrix A -daily production .
number of each style made style

| - &
woner  f B m #1_ 10 10 0
A' 8 4 6 . 8 | 6 6 |
o6 & 81 o 10 10

Matrix C has one row for each worker and one column for each type'of wood. The
numbers in matrix C give information zbout the number of strips of each typs of wood
used datly by each worker ‘




g "-'Matrix At l—nferchanges théf r_oWs; ahd columns

Workers  Worker ®
Shyte 1
Stle 2 | - Matrix Ay

Style 3

You need o transpose matrices sdmeﬁmes in order to multiply them.

Given:

Dealer 1 Dealer 2 Profit
compact car 18 15 compact car $800
mid-size car 24 17 mid-size car $1250

full-size car 16 20

fuil-gize car $2100

j#3



2x2 ldentity Matrix

- Contains the points (1,0) and (0,1)

Write 2x2 matrices for the following transformations

Refection over the x axis
F A . .

5

o

Reflection over the y = -x line

Rotation of 90°

" I nimage formula of

il

- Give the image formulas

(3x + 2y, x — 7y) would have what 2x2 matrix associated with it?

145



Composites of transformations are done easily with matrices. There order that the composite is |
written is the order that the matricés are writtenl

(fyox * Tico ) (BABC) where A(2-3) B(4,7) and G(-1,-9)

[ b

SN



Definitions:

IDENTITIES AND INVERSES

DENTITY |
Though some 4
operation with the —
" . ‘ produces | ORIGINAL
ELEMENT "| IDENTITY "=
ELEMENT
INVERSE Though some
operation with the
- —|__produces
ELEMENT *| INVERSE " IDENTITY
In the set of real numbers:
Addition: |dentity is because 5+ =5
Inverse is because 5 + =
Multiplication Identity is 7 because 5 =5
Inverse is because 5 =
In 2x2 matrices for multiplication
Identity is Because
Inverse is Because

147



Find the identity in the system of *

* A B| C | D
AlD|C]|]A B

B C | D B A

C | A B | C D

D B|A| D C
The inverse of A is __ because

48



Néme

»

WUQNQQ‘.—hQ_
rRlo|a|o|-lta e

OQ.U‘UQ(‘DNH.,;
UQP-h(DCLnU'p;r
=Tl plolofo
Ol [ | cu]oah
alp |6 o) o |lof

l“"'f-hrbc:.nc';-;,

ﬁr The above table is to be used hke a muluphamon table. Use the table togive a smgle letter
for each of the following: - _

I3 axc z,c*g 3 (d*e)xa .4_.d*(e*a)

{a, b, c, d, ¢, f, g} which behaves when used

B. There is an element in the set S
ble similar to the way "0" behaves when real

in the "x" opcranon given by the E
1
numbers are added, "1" behaves \iv}xen real numbers are multiplied and [0 1]

)ehaves when 2X2 matrices are n;mllip}jed. What is that éIement?

i
l
f

Thcre is an element in set S fa,b,c,d e f g} that behaves when "starred"
~ with "e" the way 3 behaves whgn added to 3. What is that element?

. What property of the "«" operation presented in the table guarantees that both
* (f * g) and (c * f) * g represent the same element in the set S = {a, b, c. d. &, 1,

.What is the identity element for the operation "=" presented in the tablé?

ﬂ.'-_a



| +lalblcidleif |8
//lt alflajeiglbidic}
= babcde_f-g
clejcldtalg bt

| dleidlatetfielbl

elbte |g|flctaid]

Tidifibictaigle

gic|B fiofdie{adl

- /. complete this table of inverses for the {S,*} operatienal system:

. . % -inverse:
clement  Of thatelement
a
b
c
d
=
o f
g

-8 complete the four numbered equations 08 the right so that they
wmimic™ the four numbered equations N0 the left ' )

grx=d | |

4+x=11

¥ +@+x) =41l _ x(e=xm)=a*d

0 (A _Drx=__ ' ‘m*,J*XF_;
¥ L FX=_ rX=
#4- : xX=___ V Xx=__ y

C_fill in the blanks so that all five equations are
equivalent:

gxx=d a | .
#1 __*(g*x):d*d .
#2 -(dx__)*x:_

#3 *X=_

.. "Salve" the following 0 y | -
: Y apen sentence by wriiing a sequence of four equi
: 60 open sentences ending with one of the form " x = the solution".” equivalent



ﬂ_‘ o ivenn —X¥urS T SYSTUNW! i T

For equauons #1 through #4, give the missing matux Or matrices.

p A B

 arme 1 20 _6
n [ } [1-8 -6].[*‘] |34 334 .[ﬂ
LI 21 20fly))7] 721 18 [l28
o T34 234
' {120 6 :
” 234 234 _[18 6},«*]: ]
|21 s flat 20 |
234 234] |

s TEL

B, u_)\\a.i'_ W\adcﬂy. Juc)s You. ’?NA-U—Q..LJ i\—\ ?M‘E 3 whew _
multiplyy | ~ Does it e o SEe.c,icJ
vitip 5 V‘S __2__4 134_) ?-1 zo] wondiwr LU e ¢

"l- 34

|t--
-«c

B UJ\‘\::JD V‘Cl(d:lons\m 1% "u&twb L&‘wa MH.. -\n.oo WA OTA e S
\\s"t:eo\ i Q:M% 87 - |

},



. T Calculate, accurate to the nearest 'thousandth; the area of tnangleABC in the figure * -

below. This will require several steps. Try to think Jogically about what to do. o
i s Onde - ola; wha Yoo ore

Chearly \s'ba,a.d-;‘jb:\b(b _ egp lr "‘a i

T Qe it STeP _ o
i c=(48)

i A

P .
| | B=(12,72) -




The Inverse Matrix and using it to Solve Systems of Equations

The general formula for the inverse matrix of a 2x2 matrix given the original matrix is [A EE]
C D

/
D - B
AD~BC AD ~ BC
~C 4
AD—-BC AD-BC _\
becausa
_ b i A B 1 0
AD - BC AD - BC -
® C D 0 1
’ -C A4 J .
AD—-BC - AD - BC _ :

Solve the foliowing system:

96X — 123y = 628.2
47y — 213x =-2622.8

- Matrix of Coefficients e  Matrix of Variables = Matrix of Constants
96 -123 X ' -628.2 |
-] —
-213 47 y -2622.8 :

Inverse Matrix Matrix of Matrix of | Inverse Matrix Matrix of
of Coefficients L Coefficients e Variables = of Coefficients ® | Constanis

Soluti for the values of
ldentity Matrix of ons

. _ = x and y which satisfy both
Matrix ® | Variables - , y\e’quLllC;tigns y

53



96x — 123y = -628.2
47y — 213x =-2622.8

96 ¢ 123\ X :
Do . | =
213 47| y |

54

628.2

-2622.8




The Power of Matrices

5A+6B-7C+8D=-514
3C-12D-54=7A -8B

9B -13D=4C-20

16D - 12A = 15B - 17C +272

Coef Coef Coef
A

Equation 1

Equation 2

Equation 3
Equation 4

5
7
0

-12

—

[}

B

6
8

9

-15

- o

o O

Solve this system for the common soiution.

c
-7
3

-4
17

[~
RIDEHED

o o

——

‘Show the matrices used and the STEPSI

Coef

D

s | [ A | 514 |
-1 B 54

-1 C i -20
16 D 272
B R B Ml

0 A 14
0 B -32
0 c - 24
1 D -28
R I J L



