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[ Symbol | Name I Description
N or Z* | natural numbers positive integers and 0 O, \ | 2 ‘ 3’ .
P or Z* | positive integers | S
%, Posihve
Wiindis o oES, % (2.3 Y.
;_." LA e~
5 zZ integers the set of all whole numbers _ .
N\-—z ? = positive, negative and 0 wi=2,-0 042
& & I robonal any number 'that can bg written |2, Wy ’ 8 .
& Vumbe | as the quotient of two integers +
;3: > I°_ real numbers  |pny number Yhak can be 2,2, 1
3 g’ ," wr\qw“ Wi i (vosmb'«?\:,(f‘ﬂmb\ N
P-_—;' o Aecime\ X Han sve N d
c . q—; 3 Note: Some people call the set of positive integers the natural numbers. )
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g g, % example, 3/2 € Q. We can use the symbol ¢ to represent when the number R(z/orl_)ject) is not a member of
£ ¢ = theset. ¥ Well prood s \a
> D C For each number and set pair below, use the symbol € or ¢ to make the statement true.
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T M® When we list out the elements of a set, we use braces: {}. For examples, the set of positive even integers
) less than or equal to 8 is
2 {2,4,6,8}.
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% Sometimes, we get lazy and don’t want to write out every element of a set, so we write “...”. We can
fa either do this in the middle, or if its an infinite set we can do it at the end. Some facts about sets - order
= doesn’t matter and repeats don’t change the set. {1,2,3} = {3,2,1} ={1,1,2,3,3,3,2}

For each of the sets below, find the number of elements in the set.

| Set | Number of Elements |
{2,4,6,8,...,64} )
{2,4,8,...,64} LD
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{2,5,7,9,15,.. .}

{-3,8,7,15,24}
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We often want to describe sets whose elements follow some pattern. To do this we use the 4 3 ]

notation. Here’s are two examples:
Wat's ew ¢
J Yhis notahen
Works

The first one reads as “The set of x, such that x is in R and x is greater than or equal to 2 and less than
4” or “The set of x such that x is a real number and x is between 2 and 4, including 2”.

The second one reads as “The set of all n in N such that n is even”.

Note that before the colon (:) we either have just the variable or the variable and what set it belongs to.
This is pretty common. The colon (:) is read as “such that”. After the colon is the conditions or rules for
the set. They may be connected by “and” or “or” statements. Another way to use the notation is to specify
a rule and then a set. For example, to write the sets of all perfect squares, you could write:
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Below are several sets. For each row, fill in the blanks. Numbe (S
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We say that one set is a subset of another if every element of the first set is
set. For example, since every natural number is also a real number, we can s
are a subset of the real numbers. The symbol for subset is &. This is similar to <
even if the sets are equal to each other. If we want to explicitly say that the sets are no
Cinstead, this is called a proper subset. So we could say:

NCR or NcR

For each set on the first page, write which ones are subsets of which other ones. (You should be able to

make a long string of inclusions).
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Consider the set S = {a, b, c}. Notice it’s elements are letters - that’s allowed. In fact the elements of a
set can be whatever you want them to be. List out as many subsets of S as possible.
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The set of all subsets of S is called the power set of S, denoted P(S). For the specific S above, P(S)
should have 8 elements, each of which is a set. (Remember the elements of a set can be whatever they want

- in this case their sets themselves.)
*If T is a finite set with n elements, how many elements does P(T) have?
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How many one letter words are there?

a.b. ¢, d,e.
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How many two letter words are there? (—J
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This is related to a set we will see throughout the book. We define an alphabet to be a finite nonempty
set, called 3, whose members are symbols called letters. Then we can get a word by taking a finite string
of letters. The length of the word is the number of letters in it. The set of all words with letters from X
is called ©* (sigma-star). There is one special word in X* which has zero letters. It’s called the empty
word(or null word or null string) and denoted A. Any subset of £* is called a language over .

Is the English language a language according to this definition? Why or why not?
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