Section 2.2 – Sets, Counting, and the Whole Numbers
Types of Numbers
This class, Math 303, has __  students and is held on the 2nd floor of MacLean Hall in room number 269.
The sentence has four numerals representing numbers used in three different ways.


303 and 269 are numerals for identification or nominal numbers since they are used to identify, name, or label.

___  is a numeral for a cardinal number since it answers how many elements are in a set.


2 is a numeral for an ordinal number since it specifies a position in an ordering of a group of objects.

Definitions.  A number is the idea or abstract notion of quantity.




A numeral is the symbol/s used to represent a number.
Definitions. If each element of a set A can be paired with exactly one element of a set B and if each element of B can be paired with exactly one element of A, then there is a one-to-one correspondence between A and B. 

The sets A and B are said to be equivalent, denoted as A ~ B.

Examples:



1.
Assign students to a particular chair in the classroom.



2.
Set up a 1-1 correspondence for A = {a, b, c} and B = {(, (, (}.


3.
Let C = {#, $, %, &} and D = {W, X, Y, Z}. Is C ~ D?  Justify.

Important Note. In the first example,  A ~ B, but A ( B.  Sets are equal when they have exactly the same elements, and sets are equivalent when they have the same cardinality (same number of elements).

The first number set we learned as children was the set of  natural or counting numbers. This is also true in the history of humans; early humans first counted the objects around them.

Example: 


1.
Count the number of dinosaurs you have at your table.



Did you set up a 1-1 correspondence when you counted the dinosaurs?




If yes, what was the other set you used to correspond with the set of dinosaurs? And, illustrate the 1-1 





correspondence.



2.
Set up a 1-1 correspondence with the set {1, 2, 3, …, 12} with the following collection of insects.
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Write the numeral that represents the cardinal number for the number of insects?

Definition. The natural number or counting number N is the cardinal number for any set that is equivalent to the 



set {1, 2, 3, …, N}.   Notation:  n(A) = N.
You probably learned the cardinal number zero, 0, much later in life, well after you learned how to count. This is also true in the history of humans. The cardinal number zero was invented much later than the natural numbers.

Definition. The whole numbers are the natural numbers and the cardinal number 0 for the empty set (null set).



Note that n(() = 0. The set of whole numbers is {0, 1, 2, 3, …}.

Examples:


1.
Show that for A = {!, *, +, #, %} that n(A ) = 5.



2.
Give an example of a set that corresponds to the cardinal number 7.

Ordering the Whole Numbers
Do you have the same number of dinosaurs as the person (group) next to you? How do you know? How would a small child solve this problem?
What do we mean by 3 < 5?   Illustrate.
What do we mean by 4 > 2?  Illustrate.

Definition.  Let a = n(A) and b = n(B) be whole numbers for finite sets A and B. If A is equivalent to a proper subset of B, then a < b or b > a, these are read as a is less that b and b is greater than a.
Additional Notes.   We will not give precise definitions for the terms finite and infinite. We will consider a finite set to be a set that has a cardinal number that is a natural number and an infinite set as a set that is not finite. Think of a finite set as a set that has a limited number of elements and an infinite set as a set that has an unlimited number of elements. 


Examples:



1.
Show that {2, 4, 6, …} ~ {1, 2, 3, …}.



2.
Show that {2, 4, 6} is not equivalent to {1, 2, 3, 4, 5, 6}.

Note that a finite set cannot be equivalent to a proper subset of itself, but an infinite set is equivalent to a proper subset of itself.

Side Note. The cardinal number for any set equivalent to the set of natural numbers is (0, read as aleph nought. Aleph is a letter in the Hebrew alphabet.




Further Investigations
Name ____________________
1.
Use the Dienes' Blocks to help count the snowmen in the indicated base.  Set up a one-to-one correspondence by writing the numeral below each snowman as you count them.
(a)
base three
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(b)
base four
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(c)
base five
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(d)
base six
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2.
(a)
You are to set up a seating arrangement for your class of fourteen students.  If your classroom has exactly 


fourteen chairs, how many different seating arrangements can you choose from?


(b)
Generalize your conclusions.


(c)
What concepts from this section were used? 

3.
Dienes Blocks Dice Game

Rules:  The game may be played with any of the Dienes’ Block sets. The first person rolls a die, takes the number of units as indicated by the roll, makes the necessary exchanges, and records the value in the appropriate base.  Repeat for the second person. Each person takes a turn until someone has a block. The first person to obtain a block wins.


Symbolize the Sets Described and Solve each Problem
1.
A survey of a fourth-grade class resulted in the following information:





10 liked mathematics
7 liked mathematics and social studies





14 liked social studies
6 liked mathematics and English





15 liked English
9 liked social studies and English





 4  liked all three
2 liked none of these three


(a)
How many students were in the class?


(b)
How many students liked English or social studies?


(c)
How many only liked mathematics?


(d)
How many liked English, but not mathematics?


(e)
How many liked mathematics and social studies, but not English?

2.
You, as a representative of a company selling healthy drinks, are interested in putting a dispensers in the Student 


Union. The company is interested in finding out how many people like orange juice, apple juice, and grape juice.


You hire someone for $50 to poll 1000 students. You observe your helper and see the person loafing around most


of the time. Later the person comes to you with the results of the poll as follows:




orange juice – 710
orange and apple – 274
All three – 212




apple juice – 641
orange and grape – 430





grape juice – 527
apple and grape – 309 


You, being a skeptic, have serious doubts about how the figures were obtained, but agree to pay the $50 if the


figures "add up." Would you pay the $50? Justify.

3.
A group of 30 students went on a camping trip. Of these, 12 return with both sunburns and insect bites, and


20 report sunburns. How many suffered insect bites if it is known that only three students suffered neither.
Opponent





        You





Opponent





        You





Opponent





        You








