Intro and Multiplying Matrices CT

August 06, 2019

ACC Precalculus
Introduction to Matrices
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Row Matrix A matrix with only 1 row

Column Matrix A matrix with only 1
column

Square Matrix A matux with the same

number of rows and
colnmns

Zero Matrix A matrix whose entries are

all zero

those matrices are said to bee 1 M‘
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One example of equal matrices:

Name .
Date Block

A matrix is a rectangular arrangement of numbers in_ Y~ D wsS and _CO l J !\ S

The dimensions of a matrix with r rows and ¢ columns are __Y x_C_  The numbers inside the matrix are

C| CZ_ C;'
Gi Yy 2 3 9 |«— Rowsrun
iven a matrix: R
v 1 —7]*— horizontal

To state the size/order/dimensions of the
matrix:
row X column

The matrix to the left is u& x3_ matrix

3L

Some matrices have special names because of their dimensions or entries.

Name

State the size/order/dimensions of the following matrices:

6 1
3.0 5 4.2 4 7]
9

5

\X3

-2 0]

i

4 -1 5
2 0 1
-3 6

1
[0 0
0 0

If two matrices have the same dimensions and the same entries (or elements) in corresponding positions, then
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To solve for a variable using equal matrices:
e Simplify one or both sides of the equation using matrix operations as needed.

+ set __COrvespondi e ) equal to each other and solve for the variable.

#5-6: Solve for xand y. “A: _ix (oj:gx

° 2 146 j 12 3] [4x 3] -4 -4 :8(—3
Nt A I
x48=14-%x Ry-1=-13-y
=G 34- i
X=3

Matrices Operations ! . .
Two or more matrices can be added or subtracted only if they have the same IMensSIiins

.
add or subtract matrices, simply add or subtract the res i (< .

2 6] [4 1 - 3 6] [8 Not AQ'F(HQA Since The
" [9 2}{*9 3}: [g Ic] 8[0 10}[7}: m"'Y"ICQS have O“.—c—c(’..\feh'\‘

Find the sum if possible. If not possible, state why.

° L]
Adimensions.
In matrix Algebra, a r‘e.al number- is called a \S coe | alr . To multiply a matrix by a scalar, multiply
€O~Ch ﬂ'l the matrix by the scalar. This process is called scalar
multiplication.
P - 3
Find the product of
/7
Scalaw~

Note: Matrix operations follow the order of operations rules. Perform the indicated gperations.

o L [ 1 ( A-15
of k22 5|52 ﬂ [ %ﬂ
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Given the following matrices, answer the questions that follow:

4 2 6 -9 0 -1
014 -4 3 7

A=19 0 c=l5 3 -1| D= E=|6

3717 1 20 o

1 4 2]

4 A vas [4 -2 -3) ., Not possible due
E 1,2 -3 9 ‘o Aiffevent

dimensioms

MOND W
|

14, Solve for x and y.

(1[4 1)=26 ' bx+8=2ab  10-2y

= 12 8
Cl i O || ex+8 Ol OLx=I18 ~—2y =-2
¢ 5S4y {1 e [ X=3 y= |

Applications using Matrices
Use matrices to organize the following information about health care plans.

This Year For individuals, Comprehensive, HMO Standard, and HMO Plus cost $694.32, $451.80, and $489.48,
respectively. For families, the Comprehensive, HMO Standard, and HMO Plus plans cost $1725.36, $1187.76, and
$1248.12.

Next Year For individuals, Comprehensive, HMO Standard, and HMO Plus cost $683.91, $463.10, and $499.27,
respectively. For families, the Comprehensive, HWO Standard, and HMO Plus plans cost $1699.48,_$1217.45, and
[ STAND™ ™" PLVS

$1273.08. C . S“‘Oshd. ?‘\)S
ind m:igg_ “As\.80  48R.48 Iné (6839 Hé3.0 4942.27

Fam |11as3( W86 129812 o | 9948 jar14s 1213.08
ThisYear A Necd Yery~ D

A company of fers the health care plans in the last example fo its employees. The employees receive monthly
paychecks from which health care payments are deducted. Use the matrices in the last example o write a matrix

that shows the monthly changes in health care payments {rom this year to next year.
B-A Changes om this \)Qo«-"'o hext Year .

Comp STAND PLULS

Ind| -104l .30 9.19
fewmr | -25.88 29.61 2196
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Please turn in before the end of class.

|. What is a matrix? Describe and give an example of a row matrlxaa column matrix, and a '
ti"l 3 column: Squeare : zn]
square matrix. Row: |3 1 o 1 E
Your onNSwErs mosh W% J 6 ! 6 05
- 2
2. Are the two matrices equal? Explain. A=) 4 _5 B=|4 -5
Savnl |3 5 3 5

es, Sinee they have
&1mmmu‘n5 and CWfESPmlN\ﬁ ewnines are -@T,m.l -

what must be true? . .
. To add or subtract two matrices, what must be i CL siom <.

The wnalrices must have e
2. 1
“:{ 'w‘i E{; —1]

4. Use the matrices in question 2 to find —2(A + B).
3)
[l { [z
15
-6 -7 4 1 -—5 8
=% e K P ol

—4 [_?4 _05] EE ;]

_01] =3 [-4] —03] =

Lh

=

=1

2O

-5
8. 5[2

Solve for x and y.

9[10 -3y] [10 -15

16 13| |6x 13 K=l

m[lz ] 4= 3
6y 5 24 5

P st

443

—-3!3:"5

ey =124
@)
E.n—l% 10 { _1 ‘
q -

(o%-8 = ta =

il
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ACC Precaleulus Name

Multiplying Matrices

rxC

Inorder to multiply matrices A X B, the number of CD\U mns in A must equal the number of

vows in B. If the product is de.fi‘\ed, the solution matrix will have the same number of
Yows as A, and the same number of v as B,

State whether the product is defined. If it is defined, give the dimension of the pr‘udiﬁ‘r If not dﬁn

say wh
LA 3X BN az» NO, Sinece -BA? XDy 3X X > HX L
‘.@e coloms,C A £
yows of ®.
3@ I3 No since. o
2. Ai3 X3 B:3X2 AB x 2. BA? xc co\\)mnso
2 Ay
Inorder to find the product of two matrices, A X B, multiply the rows in A times the columns in B. T r c, ;‘,(’l){—Z(S)
6 2] —{HD -4 H 3 | c,-0FA(
{1 2] — | <
3A=|-1 3| 8= ., | find AB. V.C. ViCe N
0 —4 5 2 L\—'ISl -—2a-6 1=\ -9 rlct-(“)(")*@xs
R cC r,. C i —
x 2 2t v etc.
3 2-30 048 -2 ¢
> 3xa ne g ) [ 2|

a=[7 3] B:{ 4 fmdABandBA

aB: [ 3\ |4 [zs l D%

Vw2, 2%\
]l

BA* PX[" 3) ° b‘sl' -3

1
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|:4 —3] [ 1 7
A= B:
-1 2 -4 2]
5. Fmd(A+B )C. Also find AC +BC.

3 -5 —2 _
)

j2-3 - '8 |8
ACs| -
-342 S+ 2tz

g o
FUEH

Let A, B, and € be matrices and k be a scalar.

Properties of Matrix Addition

Associative Property of Matrix Addition
Commutative Property of Addition
Distributive Property of Addition
Distributive Property of Subtraction

Properties of Matrix Multiplication

Associative Property of Matrix Multiplication
Left Distributive Property

Right Distributive Property

Associative Property of Scalar Multiplication

NOTE: There is NO Commutative Property of Mulnphcanon for Matrices; generally

3 5 —2
“L

_ [1st9 2500 ot -as
t§+_c> A5+D 1040 -5 a5 \o
2% 3
q -20 -26 3¢ ~240 gakl

BC= j2-2 ot0 %12
1 S N -le =/ =—

Ae -\—BC: a ’25
15 3 o

34
-t

AB # BA

€

(asB)-c:A* (B+C)

A+B= B"—A
f\’(ﬁ’«fB):KA t+ : 5
k(A—B):KA— 'EB
e (ABIC
A(B+C) - AB'l— BC

WB)&A - : -

ADB 7 BA

2

V"i\ So (AtB)C =ACHES

o -5 Ho

-4 2o -4
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Multiplving Matrices Practice 1

Determine the dimensions of each matrix product. '?rod-u.r:}f' 'S Umﬁ“‘:\
LA, 4By, 2. Gy*Coy 3. Mya*Nsa ‘S{TKJL. C,U‘l-\.ll"l“lh5 09‘”\
s
x5 4\ dves not "Eﬂ'ﬁ}'\‘ Vou
O .

Multiply the following matrices, if possible.

13 . 9 80 2
2 3 [6 -8 2 11 -
' . s.|5fel6 = — 6-43'[__]
4{4 7“11 -5 L“ 0 4 L J 3 4

' 3/, 2%2 7 3X 2

4 -3\ 3\ %3
0% -Gl * % -WA e
¢ o L % S
15 % ax -u3 -
-5 12 3_ -2 1 3-.2 6 10
7.0 8 3|5 1 81s 71°la -8 12
-9 _'6 4 3 Axa; ax3 2 i3
3 3 e
Undu Sined sipet v -3%0
foluwn's of \® pratrih S 1 34
do \.-.b"r eq rawsﬂ‘;
B padrik.

Solve the following matrix multiplication word problems. )
9. On two days, a store sold the following amounts of pencils, erasers, and bu}ders_ )
Pencils Erasers Binders frice
Monday Y- 48 l-‘-:] g 1 P ,u .1505
’ 54 E .
Tuesday A
If the price for each pencil, eraser, and binder, respectively, is $0.20, $0.35, and $2.85,

how much was made each day? LT h?"-la" TX3; I D Q¥ \
Gales

Mo 3o \e " YWendhan
P ?ies 3\.40 hey ¥ N o
- ord ¥ 3140 on Tuasdaw -

Aug 3-2:28 PM
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10, Old MacDonald has three fruit frms, On these farms he grows E'UJ}ChC-‘"-_ﬂP“cols' "
plums, and apples. When picked, the fruit is sorted into layered boxes in _whlt‘h they wi w
be sold. The chart below shows the number of boxes for each type of fruit. »
Mooty A M l
Location Peaches Apricots Plums Apples
Farm1 152 225 395 277 ey
Farm2 A= 236 183 245 183 \5
Farm 3 95 132 0 285 ‘31,‘;'

3% i
Suppose he sells peaches for $27 a box, uprli-éols for $15 a box, plums for $34 a box, and
apples for $17 a box. Find the income for each farm. How much will he make rofal?

F{hd lﬂff’
T .
F:iimi 25,618 01d MacDenald will wckse o
~. | 20,558 fotal of ® 55,566 .00,
3 1390

11. In a three team track meet, the following numbers of 1*, 20 and 3 place finishes
were recorded.

School First Place Second Place I'hird Place
Lee 4 10 6
Central 7 6 9
Clarke 8 3 4
If § points are awarded for 1, 3 points for 2**, and 1 point for 3", determine who won the
irack meet, Pradn '\"' n-h
Yo . 1
Points s g P:-_’I s+
Lee | 4 1o b
st {5 centel| [ 1
2
and 3 clark 3
3(& | .
Tokal Points
Lee 5l
conirl | 02
Clark

Aug 3-2:29 PM
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Create Your Own Matrices I did not write actual answers but described what needs to be
true about YOUR answers.

1. Create two matrices, A and B, such that A + B is defined but AB is undefined. Find A + B; show why
AB in undefined.

Matrices A and B must have the same dimensions, but they can’t be square matrices.

2. Create two matrices, A and B, such that is AB defined but A + B is undefined. Find AB; explain why
A + B is not defined.

The matrices cannot have the same dimensions; the row of matrix A must be the same as
the columns of matrix B.

3. Create two matrices, A and B, such that A + B is defined AND AB is defined. Find A +B and AB.
A and B must be square matrices with the same dimensions.

4, Create two matrices, A and B, such that AB defined but BA is undefined. Find AB; explain why BA is
not defined.

The number of columns in A must be the same as the number of rows in B, BUT the number
of rows in A cannot be the same as the numbers of columns in B.

For example, A is a 2x3 and B is a 3x1.
5. Create two matrices, A and B, such that AB is defined AND BA is defined. Find AB and BA.

A and B need to be square matrices and have the same dimensions. For example, they are
both 2x2 matrices, or both 3x3, etc.
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