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A set is a collection of objects with the property that it is possible
to determine if a given object is in the set or not.
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DEFINITION

A set is a collection of objects with the property that it is possible
to determine if a given object is in the set or not.

EXAMPLE

o A=1{0,1,2,3}.
® B=1{0,1,2,3,...}.
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DEFINITION

A set is a collection of objects with the property that it is possible
to determine if a given object is in the set or not.

o A=1{0,1,2,3}.
® B=1{0,1,2,3,...}.

We avoid repetition when listing the objects of a set since for
example {1,2} = {1,2,2}.
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NOTATION

NOTATION

@ Z represents the set of integers.
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NOTATION

NOTATION

@ Z represents the set of integers.

® Q represents the rational numbers.
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® Q represents the rational numbers.

® R represents the real numbers.
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NOTATION

@ Z represents the set of integers.
® Q represents the rational numbers.
® R represents the real numbers.

@ C represents the complex numbers
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NOTATION

NOTATION

@ Z represents the set of integers.

® Q represents the rational numbers.
® R represents the real numbers.

@ C represents the complex numbers

® x € Sis read x is an element of S.
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NOTATION

NOTATION

@ Z represents the set of integers.

® Q represents the rational numbers.
® R represents the real numbers.

@ C represents the complex numbers

® x € Sis read x is an element of S.

® x &S is read x is not an element of S.
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NOTATION

NOTATION

@ Z represents the set of integers.

® Q represents the rational numbers.
® R represents the real numbers.

@ C represents the complex numbers

® x € Sis read x is an element of S.

® x &S is read x is not an element of S.

Let

A={1,2,57}
Then 2 € A but 8 ¢ A.
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SET DESCRIPTIONS

We will frequently describe a set by giving the types of objects
allowed in our set followed by some additional properties which
must be satisfied for membership. The description of allowable
objects is usually separated from the list of properties by a : or a |.

{allowable elements | required properties}

Fore example B={x € Z | x > 0} denotes the set of all
integers x such that x > 0.
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SUBSETS AND EQUALITY

DEFINITION

@ If A and B are sets we say that A is a subset of B and write
A C B if each element of A is also an element of B.
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SUBSETS AND EQUALITY

DEFINITION

@ If A and B are sets we say that A is a subset of B and write
A C B if each element of A is also an element of B.

® Two sets A and B are said to be equal if they contain exactly
the same elements (i.e. if AC B and B C A).
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SUBSETS AND EQUALITY

DEFINITION

@ If A and B are sets we say that A is a subset of B and write
A C B if each element of A is also an element of B.

® Two sets A and B are said to be equal if they contain exactly
the same elements (i.e. if AC B and B C A).

® If AC B but A # B then A is said to be a proper subset of B.
In this case we will write A C B.

V.
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O Let

A={a, b, c,d,e}.
Then {a, b} C A but {a,z} Z A.
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O Let

A={a, b, c,d,e}.

Then {a,b} C A but {a,z} Z A.
® Note that b € A and {b} C A.
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DEFINITION (INTERSECTION AND UNION)

Let A and B be sets. Then we define their union and intersection
as follows:

e AUB={x | x€A or x¢€B}.
e ANB={x | x€A and x¢€ B}.
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DEFINITION (INTERSECTION AND UNION)

Let A and B be sets. Then we define their union and intersection
as follows:

e AUB={x | x€A or x¢€B}.
e ANB={x | x€A and x¢€ B}.

EXAMPLE
Let

| \

A=1{1,3,5,6,7}; B=1{2,4,5,6,7}.
Then,

AUB={1,2,3,4,5,6,7} and ANB={56,7}

\
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® (Commutativity) AUB=BUA and ANB =BnA.
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® (Commutativity) AUB=BUA and ANB =BnA.

® (Associativity) (AUB)U C =AU (BU C) and
(AnB)NC=An(BNC)
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DEFINITION (EMPTY SET, DISJOINT, PAIRWISE DISJOINT)

©® The empty set is the set with no elements and is denoted by ()

or {}.
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DEFINITION (EMPTY SET, DISJOINT, PAIRWISE DISJOINT)

©® The empty set is the set with no elements and is denoted by ()

or {}.
® Two sets A and B are said to be disjoint if AN B = ).
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DEFINITION (EMPTY SET, DISJOINT, PAIRWISE DISJOINT)

©® The empty set is the set with no elements and is denoted by ()

or {}.
® Two sets A and B are said to be disjoint if AN B = ().
® A collection of sets A1, A, ... is said to be pairwise disjoint if

any two sets in the collection are disjoint.

<
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DEFINITION (EMPTY SET, DISJOINT, PAIRWISE DISJOINT)

©® The empty set is the set with no elements and is denoted by ()

or {}.
® Two sets A and B are said to be disjoint if AN B = ().
® A collection of sets A1, A, ... is said to be pairwise disjoint if

any two sets in the collection are disjoint.

| A

EXAMPLE

©® Let A={1,3,5} and B ={2,4,6}. Then A and B are
disjoint.
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DEFINITION (EMPTY SET, DISJOINT, PAIRWISE DISJOINT)

©® The empty set is the set with no elements and is denoted by ()

or {}.
® Two sets A and B are said to be disjoint if AN B = ().
® A collection of sets A1, A, ... is said to be pairwise disjoint if

any two sets in the collection are disjoint.

| A

EXAMPLE
©® Let A={1,3,5} and B ={2,4,6}. Then A and B are
disjoint.
® Let A; = {1}, A, ={2} and for i > 1, let A; = {i}. Then the
collection Az, Ay, ... is pairwise disjoint.

<
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DEFINITION (POWER SET)

Let A be a set. The power set of A denoted P(A) is a set whose
elements are the subsets of A. That is

P(A)={S | SCA}.
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DEFINITION (POWER SET)

Let A be a set. The power set of A denoted P(A) is a set whose
elements are the subsets of A. That is

P(A)={S | SCA}.

| A\

EXAMPLE
Let A= {1,2}. Then

P(A) = {(bv {1}a {2}7 {1a 2}}
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DEFINITION (POWER SET)

Let A be a set. The power set of A denoted P(A) is a set whose
elements are the subsets of A. That is

P(A)={S | SCA}.

| A\

EXAMPLE
Let A= {1,2}. Then

P(A) = {®7 {1}a {2}7 {1a 2}}

A

For any set A, we have 0, A € P(A) or {0, A} C P(A).
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DEFINITION (SET DIFFERENCE AND COMPLEMENTS)

@ We define the complement of B in A as

A-B={xeA | x¢&B}.
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DEFINITION (SET DIFFERENCE AND COMPLEMENTS)

@ We define the complement of B in A as

A-B={xeA | x¢&B}.

® In may cases all sets under consideration will be subsets of
some universal set U. In this case, we define the complement
A" of aset AC U as

A={xeU | x&A}

Kevin James MTHSC 412 Section 1.1



EXAMPLE

Let
U Z,
E = {x€Z | xiseven},
O = {x€Z | xisodd} and
P = {xe€eZ | x>0}
Then

P-E = {1,3,57,9,...}
E-P = {0,-2,-4,-6,...}
E' = 0O, and
O = E.
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DEFINITION (PARTITIONS)

A separation of a set into nonempty pairwise disjoint sets is a
partition.
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DEFINITION (PARTITIONS)

A separation of a set into nonempty pairwise disjoint sets is a
partition.

EXAMPLE

Suppose A ={1,2,3,4,5,6} and X; = {1,4}, Xo ={2,3,5} and
X3 ={6}. Then P = {Xq, Xz, X3} is a partition of A into 3 parts.

| A

v
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PROPERTIES OF UNION AND INTERSECTION

0 AN(BUC)=(ANnB)U(ANC().
O AUBNC)=(AUB)N(AUC).
® (AnB) =AUB.
o (AUB) =AnNBAB.
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