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(@ Content Standards

= T N.VM.8 Add, subtract, and multiply matrices of
Adding and Subtracting sz
N.VM.10 Understand that the zero and identity

.
MG h"l Ce s matrices play a role in matrix addition and multiplication

similar to the role of O and 1 ...
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A Matrix is an array of numbers

6 4 24
1 -9 8
A Matrix
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Label: Row x Column
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Label: Row Xx Column

| a
e FT

A3z = 1375 ap=5 axp=5 ay=Q0Qy
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You can add and subtract matrices!!!!

ﬁ Key Concept Matrix Addition and Subtraction

To add matrices A and B with the same dimensions, add corresponding elements.
Similarly, to subtract matrices A and B with the same dimensions, subtract
corresponding elements.

\ a2 B by,
A= =
Gz G by, by

A+B= [“11 thy apt 1’12:| A—B = [“11 — by a, - ”12}
Ay + by Az + by, ay — by Gy — by

p. H4
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@ {CET P Adding and Subtracting Matrices

‘ 3
Given C = L2 bn and D = , what are the following?
SLOL

Bcip
To §dd matrices they
nefd to have the [ 3 2 4} [ 1 4 :;J
sajhe dimensions. + L
t are the 1 4 0 2 4
d#mensions of C?
C has 2 rows and |: 3+ 1 2+4 4+ 3:|

[\

3 columns, soit's a = , .
2 % 3 matrix. 1+(-2) 4+2 0+4

18
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@ 411 P Adding and Subtracting Matrices
Given C = I: @ ::| and D = [9@ :}, what are the following?

et |

0 C_—_D

need to have the
same dimensions.

What are the [ )
1

To add matrices they |: 3
1

dimensions of C?
C has 2 rows and
3 columns, soit's a

2 % 3 matrix. !
R 2: —J

October 26, 2018
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-12 24 -3 1
@ a Got t? 1. Given A = |:—3 5} and B = E 2 4], what are the following?
—1 10 ) | 5
a.A+B
b.A—-B

¢. Reasoning Is matrix addition commutative? Explain.
A+ A-B
a. A5 25 b.d_q 23
- )
-2 5 -5 1
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A matrix equation is an equation in which the variable is a matrix. You can use the
addition and subtraction properties of equality to solve a matrix equation. An example

of a matrix equation is shown below.

97 12
| 9

10
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@ 2 1-1CTL WY Solving a Matrix Equation

Sports Thefirst table shows the teams with the four best records halfway through
their season. The second table shows the full season records for the same four teams.
Which team had the best record during the second half of the season?

St e - ekl = ng\:'w\

Records for the First
Half of the Season Second Half Records for Season

3 \% Team1 | 53

] E= R R

15T Team 4 3 N
p- H5

11
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pg H6

1 6 -1 2 0
aGoi W 21B=| 2 6 1|,C=|-1 -3 6| andA— B= C whatisA?
-1 -2 4 2 3 -l

0

A- | 3 C_:{,_[B_}
& A [T‘ "7;}

For m X n matrices, the additive identity matrix is the zero matrix O, or O, . ,,, with all
elements zero. The opposite, or additive inverse, of an m X n matrix A is —A where each
element is the opposite of the corresponding element of A.

p. H6

12
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Zero matrix (identity matrix)
All elements = 0

Opposite matrix (additive inverse)
All corresponding elements are
exact opposites

13
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@ -G <) Using Identity and Opposite Matrices

What are the following sums?

il ®I: ]2 o 5o+ 7]

adding real numbers?
Adding zero leaves

I\I'ldedl:nau'ix unclhang_ed. _{1r+0 2+0 |2+ (-2) 8+(-8)|_|0 0
you'z’fm""“s“""g“’e “l5+0 -7+ “L-3+3 o+0 | |00
X ol

p- H6
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pg H6

@ Got If? 3. What are the following sums?
o1 s (14 -5 b [0 0 UJ+|:—1 10 —5}
. 0 —2 0 9 0 0 0 0 2 -3

O o | SN 5
o o o L 3

15
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FYI - pg H7

Equal matrices have the same dimensions and equal corresponding elements. For

g 1 1
0.25 13 1 .
example, __3 1 ] and |:_-%. 0—3- are equal matrices. You can use the definition of
I ; 3 0.

equal matrices to find unknown values in matrix elements.

16
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pg H7

@ S AENEY Finding Unknown Matrix Values

Multiple Chmce What values of x and y make the equation true?

{-Zli-.l :hl; J [.5__] X = 5,7:—2

17
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pg H7

@ Got t? 4. What values of x, y, and z make the following equations true?

18
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pg H12

. (@ Content Standards
Matrix Multiplication ILYMS Lo s o i e

N.VM.7 Multiply matrices by scalars to produce new
matrices ...

Also N.VM.8, N.VM.9

p. H12

19
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Scalar Multiplication

@ Key Concept Scalar Multiplication

To multiply a matrix by a scalar ¢, multiply each element of the matrix by c.

\ (1“ (llz (113 A ‘VL‘HH (‘ﬂl-; (.'al“
A= cA = - .

20
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pg H13
L™ u.ing scalor Producs

2 8 -3 -1 0 5
IfA= and B = , whatis 4A + 3B?
-1 5 2 0 3 -2

R A R A
1 5 2 3 >2
8 32 —18] 4 ’
4 20

a Got It? 1. Using matrices A and B from Problem 1, what is 34 — 2B?

October 26, 2018

p. H13

21
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pg H13

@m Solving a Matrix Equation With Scalars

. . . 2 -1 8 5
What is the solution of 2X + 3|: } = :|?
3 4 11 0

‘2‘“—% ;‘2;_‘! \\0_) [‘l 12,]
Y A
‘%x- 2/;8/2
A
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pg H13

October 26, 2018
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Matrix Multiplication

The product of two matrices is a matrix. To find an element in the product matrix,
multiply the elements of a row from the first matrix by the corresponding elements of a
column from the second matrix. Then add the products.

@ ) Key Concept Matrix Multiplication

To find element ¢;; of the product matrix AB, multiply each element in the ith row
of A by the cmrespondmg element in the jth column of B. Then add the products.

b-lj o h ] = s }J,] a”hw 1 13,33
Ay dyy b): (1;|b“ a5 ﬂa)b;] ﬂz]bw + Q_J_Jbl_l

,EQ /

p. H14

24
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@ A 15 Y Multiplying Matrices

]f,q,=|: = l:|am_|1lj=|:_l 3:|,whatisAB'!’
-3 40 0 4

Step 1 Multiply the elements in the first row of A by the elements in

What relationship . i .

must exist between the first column of B. Add the products and place the sum in the
:":m"m""'hh"‘::w first row, first column of AB.

of A and a column

::e:?mustbeequal. |: 2 l:||:_I 3]:[_2 _:| : 2(—1)+1(O)=—2
-3 0 0 4 R i :

Step 2 Multiply the elements in the first row of A by the elements in the
second column of B. Add the products and place the sum in the first row,
second column of AB,

g 1) -1 @ ~2, 10
S I B B s EC RS

Repeat Steps 1 and 2 with the second row of A to fill in row two of the product matrix.

p. H14
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7]
= L, - -‘3
m -3.0_ & [__o‘-lj

AR | 2600+ () 2@+ 1)
“BC-D40)E) A+ 0(Y)

ﬁaz[;z_‘j

26
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@ 1 E ) Multiplying Matrices

21 [=
IM.=|: :|andB= : 3:|,whalisAB?
-3 0 L 0 4

2 1-1 3 -2
Step 3 ] =

-3 0 o 4 3

3 1[—1 3 -

-3 0] 0 4 3

Theproductof|: 2 1:|and[_l 3]is[_2
=3 0 0 4 3

’|

(=3)(—1) + 0(0) = 3

10
-9

(—3)3) + 0(4) = —9

|

October 26, 2018

p. H14

27
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@ o Got lt? 3.1fA = |:i ;] and B = |: 3 ;} what are the f{)llnmmg pluducts?

a. AB b. BA
¢. Reasoning Is matrix multiplication commutative? Lx

‘a3l [ }[ y
AR = j‘:l ’OJJ Bh = [’5 7J

p. H14

28



A1 - Matrix addition and subtraction.notebook October 26, 2018

@ 1Y Applying Matrix Multiplication

Sports In 1966, Washington and New York (Giants) played the highest scoring
game in National Football League history. The table summarizes the scoring, A
touchdown (TD) is worth 6 points, afield goal (FG) is worth 3 points, a safety (S) is
worth 2 points, and a point after touchdown (PAT) is worth 1 point, Using matrix
multiplication, what was the final score?

What ks the meaniing = The number of each type of score The scoring summary and Multiply the matrices to find

of each number in * The point value of each score  point values as matrices * each team’s final score.
E:y":eff,epdmmm Step 1 Enter the information in matrices. 6
for each type of score. = []0 1 0 9] p= 3
. TR . . 6 0 0 5 2
Step 2 Use matrix multiplication. The final score is the product SP. 1

6
SP=101093
6 0 0 5|2

1

_ [10(5) +1(3) + 0(2) + 9(1)} _ {72}
6(6) + 0(3) + 0(2) + 5(1) 41

Step 3 Interpret the product matrix.

The first row of SP shows scoring for Washington, so the final score was p. H15
Washington 72, New York 41.

29
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pg H15

o Got It? 4. There are three ways to score in a basketball game: three-point field goals,
two-pointfield goals, and one-point free throws. In 1994, suppose a high

school player scored 36 two-pointfield goals and 28 free throws. In 2006,
suppose a high school player scored 7 three-point field goals, 21 two-point
field goals, and 18 free throws. Using matrix multiplication, how many
points did each player score?

p. H15

30
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m Property Dimensions of a Product Matrix

If Aisan m X n matrix and Bisan n X p matrix, then the product matrix

ABisan m X p matrix. g :
P matrix A - matrix B

1 2 .
7 8 9 10

3 rows
[ } 200WSH ) 12 13 |4J

II
2 columns J 4 columns
equal

dimensions of product malrn(

Product matrix ABisa 3 X 4 matrix.

AL RIMARILIAINL MR ANSWY T UIR AF

p. H16
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@ S IEN Y Determining Whether Product Matrices Exist

Does either product AB or BA exist?

2] -1 0 21
A=| 3 -2 B = [ } -
2 00 3
0 1 -y
(2x2)  (24)
AB BA
How can you tell if a
product matrix exists (3 x2)(2x4) —- 3 X 4productmatrix (2 X 4)(3 X 2) — no product
without computing it?
Compare the dimensions
of the matrices. equal Product AB exists. not equal

p. H16
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pg H16

a Got It? 5. Do the following
products exist?

a. AB b. BA

October 26, 2018

p. H16
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hw A1 - #s 2-24 evens, 28
hw A2 - #s 8-28 evens, 29-33 all

October 26, 2018
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