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MATH ANXIETY

Math Anxiety Bill of Rights*
by Sandra L. Davis

 1.   I have the right to learn at my own pace and not feel put down or   
  stupid if I m slower than someone else.’

 2.   I have the right to ask whatever questions I have.
 3.   I have the right to need extra help.
 4.   I have the right to ask a teacher or TA for help.
 5.   I have the right to say I don t understand.’

 6.   I have the right not to understand.
 7.   I have the right to feel good about myself regardless of my abilities in
  math.
 8.   I have the right not to base my self-worth on my math skills.
 9.   I have the right to view myself as capable of learning math.
10. I have the right to evaluate my math instructors and how they teach.
11. I have the right to relax.
12. I have the right to be treated as a competent adult.
13. I have the right to dislike math.
14. I have the right to define success in my own terms.

 *From , by Sheila Tobias, pp. 236-237.Overcoming Math Anxiety



Transparency 3 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

Guidelines for
PROBLEM SOLVING

FIRST:  Understand the Problem
SECOND: Devise a Plan
THIRD:  Carry out the Plan
FOURTH: Look Back

1. Look for a simpler related problem

2. Work backward

3. Work forward 

4. Narrow the condition

5. Widen the condition

6. Seek a counterexample

7. Guess and test

8. Divide and conquer

9. Change the conceptual mode



Transparency 4 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

MAP OF SAN FRANCISCO
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PASCALS TRIANGLE’
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1 5 10 10 5 1

1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
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Row Number (on top)            
 Column Number (on bottom)

1 1
1

2 2 2
1 2

3 3 3 3
1 2 3

4 4 4 4 4
1 2 3 4

ã



Transparency 6 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

PATTERNS IN MULTIPLICATION

Nine  "‚ * œ *
#‚ * œ ")

$‚ * œ #(

%‚ * œ $'

&‚ * œ %&

'‚ * œ &%

(‚ * œ '$

)‚ * œ (#

*‚ * œ )"

"!‚ * œ *!

USE PATTERNS TO SIMPLIFY:

Ð***ß***ß***ÑÐ***ß***ß***Ñ
"�#�$�%�&�'�(�)�*�)�(�'�&�%�$�#�"
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EXTRA!   EXTRA!
ENTIRE WORLD POPULATION MOVES TO FLORIDA

How much space would a family of four persons have?

A. 10 sq in.    (oh no!)
B.  10 sq ft     (standing room only)
C. 100 sq ft    (a small room)
D. 1,000 sq ft   (a typical apartment)
E. 10,000 sq ft  (a grand estate)
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INTERSECTION, X Y∩

UNION, X Y∪

 

COMPLEMENT, X
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TRUTH OR
CONSEQUENCES

Truth Table of the Fundamental Operators

Conjunction Disjunction Negation

T T T T F F

T F F T F T

F T F T T F

F F F F T T

: ; : • ; : ” ; µ : µ ;
AND OR NOT
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IF  IF .....IF IF

wed all be rich!’

If then p, q.

Definition of Conditional

: ; : Ä ;
IMPLIES

T T T

T F F

F T T

F F T
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Speak the languageá

ADDITIONAL OPERATORS
: ; Ð: ” ;Ñ • µ Ð: • ;Ñ µ : ” ;Ñ(

T T F F

T F T F

F T T F

F F F T

No  is Neither  nor : ; : ;

: ; µ ; Ä : Ð: • ;Ñ • Ð; Ä :Ñ : Ä µ ;
: ; : ; : ; unless  because No  is  

T T T T F

T F T F T

F T T F T

F F F F T
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NUMERATION SYSTEMS
 Egyptian Hieroglyphic Numerals

Decimal Numeral Egyptian Numeral Descriptive Name

1 Stroke

10 Heel bone

100 Scroll

1,000 Lotus flower

10,000 Pointing finger

100,000 Polliwog

1,000,000 Astonished man

Babylonian Cuneiform Numerals

Decimal Numeral Babylonian Numeral

1

2

9

10

59 
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DO  COUNT?YOU

How many?

a. Hindu-Arabic

b. Egyptian

c. Babylonian

d. Roman
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PLACE VALUE PLEASE!

Place-value chart

Base Place value

two 2

three

four

five

eight 8

& % $ # " !

& % $ # " !

& % $ # " !

& % $ # " !

& % $ # " !

# # # # # œ "

$ $ $ $ $ $ œ "

% % % % % % œ "

& & & & & & œ "

) ) ) ) ) œ "

ten 10 10"! "! "! "! œ& % $ # " ! "

twelve 12 12 12"# "# "# œ "& % $ # " !
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A HUMAN COMPUTER

Two States Switching State
    OFF   ON

COUNTER:  001100two
OVERFLOW

              IMPULSE     IMPULSE

ADD:       111two
OVERFLOW

                IMPULSE  IMPULSE   IMPULSE
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THE VANISHING
LEPRECHAUN

 Adapted from 1968 by the W.A. Elliott Company, Toronto. All rights reserved under the Universal CopyrThe Vanishing Leprechaun © ight Convention.
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IVE BEEN WORKING’

ON THE

RAILROAD

A single railroad track is laid one mile over
level ground.  It is firmly secured at the
ends so that they cannot move.  If in the
heat of the day, the track expands one inch
over its length and arcs up above the
ground, then how high is the arc at its
center?

High enough to:
A. Slip a sheet of paper under?
B. Slip your hand under?
C. Crawl under?
D. Walk under?
E. Drive a locomotive under?
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RAILROAD
PROBLEM SOLUTION

A triangle may be used
to approximate , since

 is so small (approx. 0.03°).
B

)

Œ  Œ " " "

# # #
œ B �

Ð Ñ œ B � Ð

B œ "((Þ*)*%''

¸ "%Þ)

mile + inch  mile

31,680.5 31,680)  in inches

 inches

feet

# #
#

# # #

  CASEY JONES CAN GO RIGHT UNDER!
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SYMMETRIES OF A SQUARE
Element Description Result

E

F

G

H

I

90°

180° 

270°

360°

 clockwise rotation

clockwise rotation

 clockwise rotation

 clockwise rotation

aboFlip ut a  line

through the middle of the square

about a  line

through the middle of the square

 along a lin

horizontal

verticalJ

K

Flip 

Flip e drawn from

 left to lower right

 along a line drawn from

 left to upper right

upper

lower

L Flip



Transparency 20 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

Its all up to YOU!’

A B C D E F G H

A B C D A H G E F
B C D A B F E H G
C D A B C G H F E
D A B C D E F G H
E G F H E D B A C
F H E G F B D C A
G F H E G C A D B
H E G F H A C B D
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FIELD OF DREAMS
A  is a set , with two operations + and field ‘ ‚
satisfying the following properties for any elements , ,a b

c − ‘.

Addition Multiplication

Closure Closure

Associative Associative

I

1.  Ð+ � ,Ñ − ‘ 2.  

3.  (  + ) +  =  + (  + ) 4.  ( )  = ( )

ab

a b c a b c a b c a b c

−

‚ ‚ ‚

‘

‚
dentity Identity

5.  There exists  0  so 6.  There exists 1  so

 that 0 +  =  + 0 = that 1  = 1 = 

 for every element  in 

− −
‚ ‚

‘ ‘

‘

a a a a a a

a Þ Þ

− − Á
 −

 for every element  in 

7.  For each , there is a 8.  For each ,   0,

 unique number ( )  there is a un

a

a a a

a

‘

‘ ‘

‘

Inverse Inverse

ique

number  so that

 + ( ) = ( ) +  = 0   =  = 1

9.   +  =  + 10.   = 

so that .1

1 1
a

a a

−

  ‚ ‚

‘

a a a a a a

a b b a ab ba

Commutative Commutative

Distributive

                        11.  (  + ) =  + a b c a b a c‚ ‚ ‚
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THE FBI HAS BED BUGS



Transparency 23 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

Can you Unmultiply?
(More commonly known as

FACTORING.)

PROCEDURE FOR FACTORING TRINOMIALS

Step 1 Find the factors of the second-degree
term, and set up the binomials.

Step 2 Find the factors of the constant term,
and consider all possible binomials (mentally).
Think of the factors that will form a rectangle.

Step 3 Determine the factors that yield the
correct middle term. If no pair of factors
produces the correct full product, then the
trinomial is not factorable using integers.

This factoring approach is called . FOIL
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FACTORING USING

AREAS
Area of a square with side  is B B Þ#

Area of a rectangle with sides  and 1 is B BÞ
Area of a square with side 1 is 1.

B " "#
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EXAMPLE 1:
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EXAMPLE 2a:

      

EXAMPLE 2b:
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Sample Spreadsheets
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ABANDON SHIP!!!

Peanuts © 1979.Peanuts Worldwide LLC., dist by reprinted by permission of UFS, Inc.
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Fractions,

Decimals,

and Percents
          

Fraction Divide the numerator (top)

by the denominator (bottom).

Write as a terminating or as

To Fraction Decimal Percent

From

 a the division to two decimal

repeating decimal (bar places and wri

notation).

First change the fraction to

a decimal by carrying out

ting the 

remainder as a fraction.

point two places to the

right, and affix a percent

symbol.

Terminating

decimal

Then move the decimal

Write the decimal without Shift the decimal

the decimal point, and 

multiply by the decimal name

of the last digit (rightmost

digit).

 point two

places to the 

a percent symbol.

Percent Write as a ratio to 100 and 

reduce the fraction.  If the 

percent

right, and affix

 involves a decimal, 

first write the decimal in

fractional form, and then 

multiply by If the

percent involves a fraction, 

del

"

"!!
Þ

ete the percent symbol 

and multiply by 

Shift the decimal point two 

places to the 

the percent symbol.  If th

"

"!!
Þ

left, and delete

e

percent involves a fraction,

first write the fraction as

a decimal, and then shift 

the decimal point.
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THE GRAND PLAN

© 1971 SEPS. licensed by Curtis Licensing, Idepls, IN. All Rights Reserved
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What do YOU see?

Anonymous,  Oil in Panel, 1600s“Metamorphosis Landscape,”
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CLASSIFICATIONS
OF TRIANGLES
By Sides By Angles

Scalene: Acute:

Isosceles: Right:

no equal sides  three acute angles

Scalene triangle Acute triangle

two equal sides  one right angle

Isosceles triangle Right triangle

 three equal sides  one obtuse angle

Equilateral triangle Obtuse 

Equilateral: Obtuse:

triangle
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“AROUND” TRIANGLE

 Demonstration that the sum of the measures of the angles in a triangle is 180°.

 Remember....

The sum of the

measures of the angles

in  triangleANY

is 180°.
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Do you remember this?

   PYTHAGOREAN THEOREM
For any right triangle with sides of lengths  and  and hypotenuse ofa b

length c

a b c# # # +  = 

Also, if , , and  are the lengths of the sides of a triangle so thata b c

+ � , œ -# # # then the triangle is a right triangle.

HERE IS AN EXTENSION:

TRIGONOMETRIC RATIOS 
        In a right triangle  with right angle at ,ABC C

sin A is the ratio opposite side of 
hypotenuse

A

cos A is the ratio adjacent side of 
hypotenuse

A

tan A is the ratio opposite side of 
adjacent side of 

A

A
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ITS IN THE EYE OF THE’

BEHOLDER

Bigshots/The Image Bank/Getty Images

                          

angle of depression     angle of elevation
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STEEL BAND PROBLEM

Suppose that we fit a band tightly around the
earth at the equator.  We wish to raise the band
so that it is uniformly supported 10 ft above the
earth at the equator.  Assuming that the slack is
uniform all the way around the equator, the band
would be loose enough to:
A. Walk under?
B. Crawl under?
C. Slip your hand under?
D. Slip a sheet of paper under?
E. Not even get the sheet of paper under?
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STEEL BAND PROBLEM
SOLUTION

G œ # V

G œ # ÐV � BÑ

G  G œ # ÐV � BÑ  # V

"! œ # V � # B  # V

"! œ # B
"!

#
œ B

B ¸ "Þ'

1

1

1 1

1 1 1

1

1

w

w

The band would allow a uniform
distance of 1.6 ft all the way around
the equator.  (ENUF  TO CRAWL!)’

Moreover, wouldn t it be the same’

around the moon?  Or a basketball?

Note the result is independent of !!!V
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EXTRA SQUARE INCH
Consider the following 8 in. by 8 in. square.

The area of this square is 8 8  in.‚ œ '% #

Cut this square into 4 pieces (I, II, III, IV) and
rearrange the pieces as shown here.  The area
of this square is 5 13  in.‚ œ '& #

WHERE DID THE EXTRA SQUARE INCH
COME FROM?
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VOLUME AND CAPACITY

1 yd gal, 1 ft gal, 1 gallon 231 in.$ $ $¸ #!! ¸ (Þ& ¸

1 m 1,000 L, 1 dm L, 1 cm cc mL$ $ $œ œ " œ " œ "
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METRIC SYSTEM
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Santa Rosa Street Problem

On Saturday evenings, a favorite pastime of
students is the cruise the marked streets in
Santa Rosa.

Is it possible to choose a route so that all the
permitted streets are traveled exactly once?

The intersections are identified by the following buildings:

SRJC  (Mendocino and Pacific Avenues)

Coffee Shop (Mendocino, College, and Healdsburg Avenues)

City Hall (Mendocino and Fourth Streets)

Fresh Freeze (College and Fourth Streets)
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Is this the worlds’
FIRST FIVE-COLOR MAP?

�What color should you use for the

region marked "?"?

 Note that this region is bounded by
each of the four colors.
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What is a logarithm?

How do you pronounce b ?B œ R

B ,is the exponent on a base  that gives the answer N.
or

B œ ,the exp on a base  to get N
or

B œ exp N,
Remember, isB œ exp N ,

“  is the exponent on a base  that gives ”B , R

Write “log” to mean “exponent” or “exp”,  That is,

B œ log N,
is

“  is the exponent on a base  that gives ”B , R
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SHROUD OF TURIN
In 1988 C testing showed"%

92.3% of original remained.

I. Pilon/Shutterstock

A A e = !
rt
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TIME IS MONEY
Financial Variables

T   for present value (or principal)
E  for present value (or principal)
M   for interest
<  for annual percentage rate
>  for time (in years)
7 for amount of periodic payment
8  for the number of times compounded per year

Compound Interest

Find the future value for $1 invested at 100  interest%

for 1 year;   Find  for i.e., E T œ "ß < œ "ß > œ "Þ

Number of Periods Formula Amount

Annual, $2.00

Semiannual, $2.25

Quarterly, $2.44

Monthly, $

8 œ " " �

8 œ # " �

8 œ % " �

8 œ "# " �

ˆ ‰
ˆ ‰
ˆ ‰
ˆ ‰

"
"

"

"
#

#

"
%

%

"
"#

"#
2.61

Daily, $2.718 œ $'! " �ˆ ‰"
$'!

$'!

Define / œ "� ¸ #Þ(")#)")#)lim
8Ä∞

"
8

8ˆ ‰



Transparency 46 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

ARE YOU A GENIUS?
Problem 1

Problem 2

Problem 3

Problem 4

Problem 5

Pr

A, D, G, J,

1, 3, 6, 10, 

1, 1, 2, 3, 5, 

21, 20, 18, 15, 11, 

8, 6, 7, 5, 6, 4,

â

â

â

â

â

oblem 6

40, 35, 34, 29, 28, 23, â
From test.  Reprinted by permission by Mensa, 50 E. 42 St., New York, NY 10017Mensa 
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ELEVEN PUZZLE

Pick any two integers between  and 5.)&
Add these two numbers to fill in space #3.
Add #2 and #3 to fill in #4.
Continue until you have filled in 10 numbers.
What is the sum of these 10 numbers?
Pick any two numbers: (1) _________

(2) _________

Add to obtain a third: (3) _________

Continue: (4) _________

( ) _________

8

7

8�7

8� #7

& #8� $7

' $8� &7

( &8� )7

) )8� "$7

* "$8� #"7

#"8� $%7

( ) _________

( ) _________

( ) _________

( ) _________

(10) _________

_______Add the entire column: __ &&8� ))7

Fibonacci s Delight’

Notice:  &&8� ))7 œ ""Ð&8� )7ÑÞ
This is 11(7th number).
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WARNING!!
The wrong answer to this question could

cost you $4,000/mo for the rest of your life!
From the Chapter Overview:

The stated goal of this book is to strengthen your ability
to solve problems  not the classroom type of 
problems, but those problems that you may encounter as
an employee, a manager, or in everyday living.  You can

apply your problem-solving ability to your financial life.

A goal of this chapter might well be to put
some money into your bank account that you
would not have had if you had not read this
chapter.

As a preview to this chapter, consider the question asked in Example 2 of Section 11.5 (page 544):

Suppose you are 21 years old and will make
monthly deposits to a bank account paying 10%

annual interest compounded monthly.  Which
is the better option?
Option I:  Pay yourself $200 per month for 5 years and then leave the
balance in the bank until age 65.  (Total amount of deposits is
$200 5 12 = $12,000.)‚ ‚
Option II:  Wait until you are 40 years old (the age most of us start
thinking seriously about retirement) and then deposit $200 per month
until age 65.  (Total amount of deposits is $200 25 12 = $60,000.)‚ ‚
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Obtaining a Home Loan
Home loans are quoted by giving RATE
(APR), POINTS, and FEES.
Here is a sample:

Bank of America: 6.23 , 2 pts, $400%

Central Bank: 6.8 , 0 pts, $200%

River City: 6.3 , 1.5 pts, no fee%

City Bank: 5.5 , 4 pts, $300%

First Interstate: 6.28 , 1 pt, $150%

Which is the best offer?  To compare different
loan offers, you can use the following formula:

COMPARISON RATE = APR + 0.125 POINTS + 
FEES

AMOUNT OF THE LOAN
Œ 

You can also write a spreadsheet program to
do this calculation.

City Bank is the best offer.



Transparency 50 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

Courtesy of Chanterelle Restaurant, New York.
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We the
peopleá

Smithsonian Art Museum, Washington, D.C./Art Resource, NY.



Transparency 52 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

  EXPERIMENT 1 Name of Team ________________________

  Rolling One Die ________________

  Directions:  One team member rolls a single die 50 times.  The other person

  records the outcomes using tally marks on the table below.  For Trial 2,
  switch places and repeat the experiment.

OUTCOME TRIAL 1 TRIAL 2 TOTAL PERCENT

Frequency Frequency

1
2
3
4
5
6

  

Total the tally marks for Trials 1 and 2.  

Next, calculate the percentage of occurrence (divide the

total number of times for Outcome 1 by 100 to find the 

percentage of occurrence for Outcome 1).



Transparency 53 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

  EXPERIMENT 2 Rolling Two Dice

  Directions:  One team member rolls a pair of dice 50 times.  The other

  person records the outcomes using tally marks on the table below.
  For Trial 2, switch places and repeat the experiment.

OUTCOME TRIAL 1 TRIAL 2 TOTAL PERCENT

Frequency Frequency

1
2
3
4
5
6
7
8
9

10
11
12

  

Total the tally marks for Trials 1 and 2.  

Next, calculate the percentage of occurrence. 
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  EXPERIMENT 3 A Coin and A Die

  Directions:  One team member simultaneously tosses a coin and rolls a

  since die 50 times.  The other person records the outcomes using tally marks
  on the table below.  For Trial 2, switch places and repeat the experiment.

OUTCOME TRIAL 1 TRIAL 2 TOTAL PERCENT

Frequency Frequency

1H
1T
2H
2T
3H
3T
4H
4T
5H
5T
6H
6T

  

Total the tally marks for Trials 1 and 2.  

Next, calculate the percentage of occurrence. 

How does 3H) compare with (3) and (3T Ð T T )?

How does even number or 3) compare with (even) and (3)?

How does even number or head) compare with (even) and (head)?

Make

T Ð T T

T Ð T T

 a conjecture about (E or F)T
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  EXPERIMENT 4 Three Card Problem

  Directions:  You need to prepare three 3 5 cars so that they are   ‚
  indistinguishable expect for the color.

  One team member “shuffles” the three cards under a table so that the cards
  cannot be seen.  Be sure to flip some cards over and back and forth so you
  don t know which side is “up” or which card is on top.  Now, select one card’

  at random and place it flat on a table — be careful not to look at the bottom
  of this card.  You will see either a black or white card.  Record the color in
  Column A.  This is not the probability with which we are concerned.  Rather,
  we are interested in predicting the probability of the  side being blackother

  or white.  Record the color of the second side in Column B.  Repeat the  
  experiment 100 times.

COLUMN A OUTCOME COLUMN B COLUMN C

Top Bottom

WHITE
WHITE                      

BLACK                                            

BLACK
WHITE                      

BLACK                                            

  

The total number of tally marks in Column  should be 100.  Find the 

percentage of occurrence in Column .  To find the percenta

E

G ge of white/white, 

divide your entry in Column  (white) by the entry in Column  (white).  To 

find the percentage of white/blac

F E

k, divide your entry in Column  (black) by the 

entry in Column  (white).  These two percentages should add up to 100 .  

Now, d

F

E %

o the same to find the percentage of black/white and black/black.  Are 

these the results you expected?  Why or why not?
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CAVEAT EMPTOR
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“My Dad is Better than
Your Dad”

Peanuts, © 2010 Peanuts Worldwide LLC., dist by reprinted by permission of UFS, Inc.

Do you suppose that Violet s dad bowled better on Monday’

nights (185 avg) than on Thursday nights (170 avg)?  Don t be’

too hasty to say “yes” before you look at the scores that make
up these averages:

Monday night Thursday night

Game 1 175  180

Game 2 150  130

Game 3 160  161

Game 4 180  185

Game 5 160  163

Game 6 183  185

Game 7  

Totals 1,295

287 186

  1,190  
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Are you normal?

Cartoon by David Pascal
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z-scores  

Note:  For values of  above 3.09, use 0.4999.D
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Linear Equations
STANDARD FORM:  EB�FC �G œ !
POINT-SLOPE FORM:  C œ 7B� ,

Procedure for Graphing



Transparency 61 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

Will Evel make it?
 “Well, Billy, can I make it?” asked Evel. “If you can accelerate to the

proper speed, and if the wind is not blowing too much, I think you
can,” answered Billy.  “It will be one huge money-maker, but I want
some assurance that it can be done!” retorted Evel. About 30 years
ago, a daredevil named Evel Knievel attempted a Skycycle ride across
the Snake River.

Suppose that the path of Evel Knievel s Skycycle is’

C œ  !Þ!!!&B � #Þ$*B#

Assuming that the ramp is at the origin and  is theB
horizontal distance traveled, graph this relationship.
Using your graph, answer Evel s question:  Will he’

make it?  Assume that the actual distance the
Skycycle must travel is 4,700 ft.
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Parabola Graph Paper
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Ellipse/Hyperbola
Graph Paper



Transparency 64 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

How Deep is Your Well?

B.C.  By permission of John L. Hart FLP and Creators Syndicate, Inc.

A  is a set of ordered pairs in whichfunction

the first component is associated with exactly
one second component.

   0  represents the function ,

whereas   represents a .0ÐBÑ number
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ITS ELEMENTARY...’

There are four  forelementary row operations

producing equivalent matrices:
1. RowSwap

2. Row�
3. *Row

4. *Row   � This operation changes

  only the target row.

PIVOTING
A process known as  means to carrypivoting
out the following two steps.
Step 1 Divide all entries in the row in which  
 the pivot appears (called the pivoting
 row) by the nonzero pivot element so
 that the pivot entry becomes a 1.  This
 used elementary row operation *Row.
Step 2 Obtain zeros above and below the pivot
   element by using elementary row
   operation *Row .�



Transparency 66 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

GAUSS-JORDAN ELIMINATION

Step 1 Select as the first pivot the element  

   in the first row, first column, and 
   pivot.

Step 2 The next pivot is the element in the

   second row, second column; pivot.

Step 3 Repeat the process until you arrive

   at the last row, or until the pivot
   element is a zero.  If it is a zero
   and you can interchange that row
   with a row below it, so that the
   pivot element is no longer a zero,
   do so and continue.  If it is zero and
   you cannot interchange rows
   so that it is not a zero, continue

   with the next row.

The final matrix is called the
row-reduced form.
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Maximizing Profit
A farmer has 100 acres on which to plant two crops,
corn and wheat, and the problem is to maximize the
profit.

Cost per acre

Expenses Corn Wheat

seed $12 $40

fertilizer $58 $80

planting/care/harvesting $50 $90

After the harvest, the farmer must store the crops while
awaiting proper market conditions.  Each acre yields an
average of 110 bushels of corn or 30 bushels of wheat.
The limitations of resources are as follows:

 Available capital: $15,000

Available storage facilities:  4,000 bushels

If the net profit (after all expenses have been subtracted)
per bushel of corn is $1.30 and for wheat is $2.00, how
should the farmer plant the 100 acres to maximize the
profits?

  = TOTAL PROFITP

TOTAL PROFIT PROFIT FROM CORN PROFIT FROM WHEAT

CORN VALUE CORN AMOUNT

œ �

œ ‚ �
èëëëëëëëëëëëëëëëëëëéëëëëëëëëëëëëëëëëëëê èëëëëëëëëëëëëëëëÆ

 
ëëëëëëéëëëëëëëëëëëëëëëëëëëëëê

WHEAT VALUE WHEAT AMOUNT  ‚

œ "Þ$! ‚ ""!B � #Þ!! ‚ $!C

œ "%$B � '!C

Æ

  = P "%$B � '!C
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CONSTRAINTS
x  0   � The number of acres of corn cannot be negative.

y  0   � The number of acres of wheat cannot be negative.

These first two assumptions (constraints) will
apply in almost every linear programming model.

x y +   100   Ÿ The amount of available land is 100 acres.  We

do not assume that
   x y +  = 100, because it might be more profitable to
leave some land unplanted.

EXPENSES  15,000Ÿ  The total expenses cannot exceed $15,000.

120  + 210   15,000x y Ÿ

TOTAL YIELD  4,000Ÿ  The total yield cannot exceed the

storage capacity of 4,000 bushels.

110  + 30   4,000x y Ÿ
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Linear Programming Problem

FARMER PROBLEM

Karl Smith library

Maximize:  = 143  + 60P x y

Subject to: ÚÝÝÝÝÛÝÝÝÝÜ

x

y

x y

x y

x y

  0                       

  0                       

 +   100              

120  + 210   15,000

110  + 30   4,0

�
�
Ÿ

Ÿ
Ÿ 00   

             



Transparency 70 Nature of Mathematics,  Edition Thirteenth
Copyright © 2017 by Brooks/Cole Publishing Company
A division of International Thompson Publishing, Inc.

VOTING METHODS
Method

Each voter votes for one candidate.

If  is even, then the candidate with or more votes wins.

If  is odd

Majority method

8 � "

8

8
#

, then the candidate with  or more votes wins.

Each voter votes for one candidate. Highest vote wins.

8�"
#

Plurality method

Borda count method

Each voter ranks the candidates.

Last-place is 1 point; next-to-the-last 2 points, and so on.

The candidate with the highest number of points wins.

Each voter votes for one candidate.  Majority wins.

If no majority, eliminate the least vot

Hare method

e candidate. 

Each voter ranks the candidates.

Each candidate is compared to each of the other candidate

Pairwise comparison method

s;

winner of each pairing gets 1 point, and ties get point.

The candidate with the most points wins.

Compare two

"
#

Tournament method

 at a time, in a predetermined order.

Winner of each pairing continues to next round.

Each voter casts one vote for

Approval method

 all the candidates that meet with

his or her approval.

The candidate with the most votes is declared the winner.
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GAME OF WIN

Suppose that one player picks die  and thatA

the other picks die .  Then we can enumerateB

the sample space as shown here.

B\A 0 0 4 4 4 4

3 Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ
$ Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ
$ Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ
$ Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ
$ Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ
$ Ð$ß !Ñ Ð$ß !Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ Ð$ß %Ñ

   ðóóóóóóóóóóóñóóóóóóóóóóóòÐ$ß !ÑÐ$ß !Ñ $ß %ÑÐ$ß %ÑÐ$ß %ÑÐ$ß %Ñ
B wins

ðóóóóóóóóóóóóóóóóóóóóóóóóóóñóóóóóóóóóóóóóóóóóóóóóóóóóóòÐ

A wins
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MATHEMATICS


