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Questions aboutdata stored in relational
databases can be posed precisely using
the

language ofrelations.

⑨rangeparentsi
PetAration

Ron sets A, Bis-

Recall:Ax B
=E(a,b):atA,be B3

we write,as y
z



examples: RI
0 "is (blood) related to" is a binary relation
on people.

Letp be thesetof all people.

"is related to" is [(x,y):xePrytP, egated
<Serena Williams, Venus Williams) ER,

Lucy Williams, Venus Williams)/ R,
⑫ < on A =3 1,2,3,43

c =3(1,2,(,3),[1,4),2,3),(2,4),(3,473
-

12 but342

③ Letf:A +Bbe a function

2 <a,f(a)7:aGA) I AX B, so it is a
relation

&

is theconverse true?

9(x,y): xeA,y +B3 =7f:A+ B s.t.

f(x) =y is a

function?

⑭LetA:months, B =numbers ofdays
E Jan, 317, <Feb, 28), (Feb, 297, <Mar, 317,

... 3



a relation indicating theA days in a month.

Jan 31 jan ->31

Feb 28 TellTeb 29

Mar 31

Apr 30
i

⑤ A =21,2,3,43 1R52

R5 =[(1,1, 41,37, (3, 17, 23, 37, 72,47, 12, 27,
(4,27,[4,473

reregistrations
LetR = AXA, SO R is a relation on A

let's representR as a graph:
ama R =E(a,,az), (92,92),I 3 (a,33

az

Riseexive ifFacA:a Ra

all nodes have self-loops

Ris flexiveifFat
A:a rea



*arearelationson A eitherreflexe

(atA:aRa =JatA:r(aRa)I
=JatA:a Ra

Ris metric if
Fa,, a2 EA:a,Raz

=7 azRa,

a - asayaz
-

Whenever we have a forward edge, we
also have a backward edge.
R is asymmetric if

Fa,, azEA:(a,Raz azRa,)=3aFaz

an -as
never have backwards edges,butself-loops
okay.

R is traine if

fa,b,zEA: (aRbrbrc) =)(aRc)
ab+ shortcutedges always exist.-



&is ai 92 transitive?
-

(a,Raz nazRai)
=(a,Rai)

A
al-az
-

ex relations on 2. 122

a reflexive:Fat?:aa aca?
dis

no-proof by counter example. 14
I

· irreflexive:Fat]:aRa(a4al
proof:leta t2. apa. is
·symmetric:Va,bt I:a(b =b < a.

disproof by counterexample:12 but241.
· antisymmetric.


