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Unions

Two sets can be "added" together. The union of A and B, denoted
by A u B, is the set of all things that are members of either A or B.

Examples:
e« {1,2} u{1,2} ={1, 2}.
e {1,2} v {2,3} ={1, 2, 3}

« {1,2,3}u{3,4,5}={1,2,3,4,5} The union of A and B, &
denoted Au B

https://en.wikipedia.org/wiki/Set_(mathematics)
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Properties of Unions

«AuB=BUA.

«e Au(BuC)=(AuB)uC_C.
« Ac (AuB).

« AUA =A.

s AuU=0U.

s AuD =A.

«e AcBifandonlyifAuB =B.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Intersections

A new set can also be constructed by determining which members two sets have "in common".
The intersection of A and B, denoted by A n B, is the set of all things that are members of both
AandB.IfAnB = @, then A and B are said to be disjoint.

The intersection of A &
and B, denoted A n B.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Properties of Intersections

« AnB=BnA.

e An(BnC)=(AnB)nC.

e AnB cA.

« ANA=A.

s AnU=A.

e ANQD=0.

s AcBifandonlyifAnB =A.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Complements

Two sets can also be "subtracted". The relative complement of B in
A (also called the set-theoretic difference of A and B), denoted by
A\ B (or A — B), is the set of all elements that are members of A
but not members of B. Note that it is valid to "subtract" members
of a set that are not in the set, such as removing the element
green from the set {1, 2, 3}, doing so has no effect.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Complements

In certain settings all sets under discussion are considered to be
subsets of a given universal set U. In such cases, U\ A is called the
absolute complement or simply complement of A, and is denoted
by A"

« A=U\A

The complement of A &
inU

https://en.wikipedia.org/wiki/Set_(mathematics)
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Complements

An extension of the complement is the symmetric difference, defined for sets A, B as

AAB=(A\B)U(B\ A).
For example, the symmetric difference of {7,8,9,10} and {9,10,11,12} isthe set {7,8,11,12}.
The power set of any set becomes a Boolean ring with symmetric difference as the addition of
the ring (with the empty set as neutral element) and intersection as the multiplication of the

ring.

The symmetric oJ
difference of A and B

https://en.wikipedia.org/wiki/Set_(mathematics)
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Properties of Complements

«s A\B=B\AforA =B.
«s AUA =U.

s AnNA = 0.

« (A7) =A.

s D\VA = 0.

«s A\@ =A.

s AVA =0.

«s A\U=0.

s A\A=AandA'\A=A"
e U=0and @ = U.

«s A\B=AnEB.

« fAcBthenA\B =0@.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Inclusion and Exclusion

4 2
The inclusion-exclusion principle is a counting technique that can
:' e | be used to count the number of elements in a union of two sets, if
e B the size of each set and the size of their intersection are known. It
\ v can be expressed symbolically as

-_ |AUB| = |A|+|B|-|An B|.

The inclusion-exclusion &
principle can be used to A more general form of the principle can be used to find the

calculate the size of the cardinality of any finite union of sets:
union of sets: the size of

the union is the size of the
two sets, minus the size of
their intersection.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Inclusion and Exclusion

Ay UAs U Az U...UA,| =(|A1] + |As| + | A3] + ... |A,])
— (|41 N A + [A1 N A3| + ... |Ap1 N Ayl
+...
+ ()" (A1 NANAsN...NA,.

https://en.wikipedia.org/wiki/Set_(mathematics)
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De Morgan’s Law

If A and B are any two sets then,

+(AUB)=A"nbB
The complement of A union B equals the complement of A intersected with the complement of
B.

«+(AnB)Y=A ubB

The complement of A intersected with B is equal to the complement of A union to the
complement of B.

https://en.wikipedia.org/wiki/Set_(mathematics)
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Power Set

In mathematics, the power set (or powerset) of any set §
is the set of all subsets of S, including the empty set and §
itself, variously denoted as #(S), #AS), p(S) (using the
"Weierstrass p"), P(S), IP(§), or, identifying the powerset of
S with the set of all functions from S to a given set of two
elements, 2°. In axiomatic set theory (as developed, for
example, in the ZFC axioms), the existence of the power set
of any set is postulated by the axiom of power set.[1!

Any subset of #S) is called a family of sets over S.
The elements of the power set of &

the set {x, y, z} ordered with respect
to inclusion.

https://en.wikipedia.org/wiki/Power_set
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Power Set Example

If §'is the set {x, v, z}, then the subsets of § are

+ {} (also denoted & or (), the empty set or the null set)
o {x}

« {y}

o {2}

« {x. ¥}

o {x. 2}

« {y. 2}

o {x,¥. 7}

and hence the power set of Sis {{}. {x}. {v}. {z}. {x. v}, {x. 2}, {v. 2}, {x v, 2} )12

https://en.wikipedia.org/wiki/Power_set
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Function

https://en.wikipedia.org/wiki/Cantor%27s_diagonal_argument
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Function

https://en.wikipedia.org/wiki/Cantor%27s_diagonal_argument
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