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Lecture 22
Binary Relations

Highlights from Lecture 21 Relations

» Expectation of a Random Variable
— Linearity of Expectation
» Average Case Analysis of Algorithms

Definition of Relations Relation Examples

Let A and B be sets,
A binary relation from A to B is a subset of A x B

Let A be a set,
A binary relation on A is a subset of A x A




Properties of Relations

Let R be a relation on A

|R is reflexive iff (a,a) € R for every a € A|

[R is symmetric iff (a,b) R implies (b, a)< R |

| R is antisymmetric iff (a,b) e R and a # b implies (b,a) € R |

[Ris transitive iff (a,b)e R and (b, c)c R implies (a, c) € R |

Combining Relations

Let R be a relation from A to B

Let S be a relation from B to C

The composite of Rand S, S ° R is the relation
from A to C defined

S °R={(a, c)| 3 b such that (a,b)e R and (b,c)e S}

Examples

(a,b)e Parent: bis a parent of a
(a,b)e Sister: bis a sister of a
What is Parent ° Sister?

What is Sister ° Parent?

[s°R={(a c) |3 b such that (a,b)c Rand (b,c)< S} |

Examples

Using the relations: Parent, Child, Brother,
Sister, Sibling, Father, Mother express

Uncle: bis an uncle of a

Cousin: bis a cousin of a

Powers of a Relation
RZ2=R°R={(a, ¢) | 3 b such that (a,b)e R and (b,c)e R}

R0 ={(a,a) | a € A}

R'=R
Rn+1=RnoR

How is ﬂ related to
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Transitivity and Composition

n-ary relations Relational databases
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