An Introduction to Matrices

§4.1
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Each value is called an Element
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Matrix Logic

Example 1

Jim, Mario, and Mike are married to Shana, 

Kelly and Lisa.  Use these clues to find out 

who is married to whom.

1. Mario is Kelly’s brother and lives

	
	
	

	
	
	

	
	
	


in Florida with his wife.

2. Mike is shorter than Lisa’s

husband.

3. Mike works at the bank

4. Shana and her husband live in

Kentucky.

5. Kelly and her husband work

in their candy store. 

Scalar Multiplication (Matrix)
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Example 2

The manager of Just Sports keeps track of monthly sales on a spreadsheet.  The spreadsheet below shows the number of baseball and softball bats, balls, shoes, and gloves sold in May.  If the store wants to increase sales by 8%, write a matrix that shows the stores sales goal.

	
	Bats
	Balls
	Shoes
	Gloves

	Baseball
	38
	29
	18
	43

	Softball
	42
	25
	16
	51


Non-Equal Matrices



Equal Matrices
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*Same Dimension








*Same Elements and Corresponding

Example 3

Solve.
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Example 4
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Ordered Pair (x, y) = 
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Transformations – functions that map points of a shape onto its image.

Dilation – enlarging or reducing a geometric shape.

Example 5

Enlarge 
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 with vertices A(-1, 2), B(-4, -2), and C(3, -1) so that the perimeter is twice as large as the original figure.  What would be the coordinates of 
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?

Pg 190, 7-10, 12-26
Adding and Subtracting Matrices

§4.2

Example 1
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Example 2
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Example 3
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Example 4

Find the coordinates of the vertices of quadrilateral QRST if the figure is moved 3 units to the left and 5 units up.  The vertices are Q(-1, -4), R(3, -5), S(6, -1), and T(2, 2).

Pg 197, 5-20

Multiplying Matrices

§4.3

Multiplying Matrices


[image: image14.wmf] x  x  x 

   = 

mrmr

ABAB

g

nn


**The product of two matrices can only be found if the number of columns of the first equals the number of rows in the second**

Determine which are possible to multiply.

Example 1




Example 2
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Find the dimensions of each matrix product.

Example 3




Example 4

[image: image17.wmf]3 x 55 x 3

  

AB

g






[image: image18.wmf]1 x 66 x 3

  

MN

g


If A = 
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Example 5



Example 6
Find AB




Find AB + B
Example 7
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Example 8
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Example 9

Quadrilateral ABCD has vertices A(-3, 8), B(-2, -1), C(5, -4), and 

D(3, 6).  Find the coordinates of the vertices of this quadrilateral after rotated counterclockwise 90º about the origin.

Pg 202, 7-29 odd skip 25

Matrices and Determinants

§4.4

Recall:  
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*Every square matrix has a determinant*

Third-Order Determinants (3 x 3 Matrix)

2 ways:

1. Expansion by Minors
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2. Diagonals
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Example 1

Evaluate using minors
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Example 2

Evaluate using diagonals


[image: image27.wmf]1   2  -3

3  -5  -1

4   4   1

éù

êú

êú

ëû

 = 

Area of Triangles

(a, b), (c, d), (e, f)

A = 
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Example 3

Find the area of the triangle whose vertices are located at (1, -1), 

(4, 7), and (0, 5).

Pg 209, 5-25 odd

Identity and Inverse Matrices

§4.5

***Inverses can only be found with square matrices and determinant ≠ 0. ***

Inverse of 2 x 2
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Example 1


[image: image31.wmf]-1

2   -5

P =  , find P

0    7

éù

êú

ëû


Example 2
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Identity Matrix – a square matrix that, when multiplied by another matrix, equal that same matrix.
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ex. 
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Pg 6-8,12,13
Using Matrices to Solve Systems of Equations

§4.6


Example 1

4a – 12b = 7

a + 6b = 9

a. Find the inverse of the coefficient matrix.

b. Multiply each side by the inverse matrix.

Example 2

7x – 11y = 10

3x + 2y = 58

Pg 223,5,6,8-10,18-23

Using Augmented Matrices

§4.7

Row Operations

1. Any two rows can be multiplied.

2. Any row can be multiplied by a non zero multiple.

3. Any row can be replaced with the sum of that row and a multiple of another row.

4. Any row can be divided by a non-zero multiple.

5. Any row can be added to another row.

2x + 7y = 4



-3x – 5y = 8
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2x – 3y + 5z = 10

x + 2y – 4z = 15

3x – 8y + 9z = -7
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Example 1

Use an augmented matrix to solve the system of equations.

8x – 16y = 32

10x + 4y = 64

Example 2

Use an augmented matrix to solve the system of equations.

a + b – 2c = 4

2a + b + 2c = 0

a – 3b – 4c = -2

Graphing Calculator

1. 2nd 
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3. Enter the proper dimensions.

4. Enter Coefficients.

5. 2nd 
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 (MATRX), MATH

6. B:  rref(       , 2nd 
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, enter, enter

Pg 229, 2-5, 11, 12, 15, 16

Box-and-Whisker Plots

§4.8

Range – the difference between the greatest and least values in a set of data.

Quartiles – values in the set that separate the data into 4 sections, each containing 25% of the data.

Outliers - 
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Example 1

The mean daily temperatures in San Francisco for each month of the year are 49, 52, 53, 55, 58, 61, 62, 63, 64, 61, 55, and 49.  Draw a box-and-whisker plot for the data. 

Graphing Calculator

1. 2nd y =  (STAT PLOT), turn plot on and type #4

2. STAT, EDIT, enter numbers in L1.

3. WINDOW, make sure x values are in range

4. Graph.

5. STAT, CALC, 1-Var Stats, scroll all the way down.

Pg 240, 7-9, 11-14
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