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A.
Sets of numbers

The natural numbers (or counting numbers) are the positive whole numbers:  1, 2, 3 and so on.  They're called natural numbers because they are the numbers found in nature.  We write the set of natural numbers with a capital 
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The integers are the whole numbers, including zero and the negative numbers.  Note that the set of natural numbers is a subset of the integers.  We write the set of integers with a capital 
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 for the German "zahlen", or "number".)

The rational numbers are fractions of integers, where the denominator is not zero.  Note that this set contains 
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 as a subset, and hence 
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 as well.  We write the set of rational numbers with a capital 
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 is for "quotient".)

But there are numbers that cannot be written as fractions of integers; 
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, for example.  These numbers are called irrational numbers, which leads to many jokes.  The irrational numbers together with the rational numbers form the real numbers.  We write the set of real numbers with a capital 
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It’s easy to tell the difference between a whole number and a fraction, but how can we distinguish rational and irrational numbers?

· The decimal expansion of a rational number either terminates after a finite number of digits, or repeats a finite set of digits infintely.  Examples:  1.84, 2.14666...

· The decimal expansion of an irrational number is infinite and nonrepeating.  Example:  .2468369295623928...

· Some special numbers just are irrational:  
[image: image10.wmf]p

, 
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, the square root of any number that is not a perfect square.

 AUTONUM  \* Arabic  
Example:
Into which of the number sets do the following numbers fall?
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· The first is a natural number, hence also an integer, a rational number, and a real number.

· The second is a rational number; it can be written 
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.  It is also a real number.

· The third is also a rational number, and a real number.

· The fourth is irrational.  The square root of any number that is not a perfect square is always irrational.  It is also a real number.

· The fifth is a integer, a rational number, and a real number.

· The sixth is a rational, 
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.  Of course, 1.69 is also the square of -1.3, but by convention the radical sign means the positive square root.

· The last is a repeating decimal, hence rational.

Note that all these numbers are real numbers.  In this class, we are concerned only with real numbers.

 AUTONUM  \* Arabic  
Problem:
Into which of the number sets do the following numbers fall?
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Note also that a question of this sort is guaranteed to appear on the final exam.

 AUTONUM  \* Arabic  
Problem:
Into which of the number sets do the following numbers fall?
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B.
One-variable data

Data may come in one-variable or two-variable form.  The easy way to differentiate the two is:  one-variable data come in a list, or a one-row table, while two-variable data come in a two-row table.

For example, one-variable data may look like:
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 (a list)

 or:
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 (a one-row table)

while two-variable data may look like:
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 (a two-row table)

There's a limited amount of analysis we can do with one-variable data.  We can sort the data and find the range:  the difference between the largest and smallest values.  We can compute the average, and find the median (the middle value).  We can do this by hand, but the calculator will do it for us.

 AUTONUM  \* Arabic  
Example:
Find the average, median and range of the following data:
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On your calculator, press [Stat] and then [Enter].  This takes you to the List Editor, which should show three lists, L1, L2 and L3.

We'll use L1 for this example.  If there's data in this list, clear it by arrowing to the label L1 and pressing [Clear][Enter].

Now type in the data, following each number with [Enter]:

42[Enter]

61[Enter]

13[Enter]

and so on.

Now quit from the editor by pressing [2nd][Mode].  Then press [PRGM] and choose the program ONEVAR.  Press [Enter] to run it.

 AUTONUM  \* Arabic  
Problem:
Find the average, median and range of the following data:
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 AUTONUM  \* Arabic  
Problem:
Find the average, median and range of the following data:
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Exercises
 AUTONUM  \* Arabic  
From the numbers 
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:

a) List the rational numbers

b) List the integers

c) List the real numbers

d) List the natural numbers

 AUTONUM  \* Arabic  
From the numbers 
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:

a) List the natural numbers

b) List the real numbers

c) List the integers

d) List the rational numbers

 AUTONUM  \* Arabic  
Find the average, median and range of the following data sets:

a) 
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b) 
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c) 
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d) 
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