








Infix notation for binary relations

If R is a binary relation then we write xRy whenever (x,y) € R. The
predicate xRy is read as x is R-related to y.
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Properties of binary relations (1)

X ==

A binary relation Ron asetA s P 9
m reflexive when xRx for all x € A.
Vx A(X) = XRx
m symmetric when xRy implies yRx for all x,y € A,

X,y XRy = yRx
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Properties of binary relations (2)
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A binary relation Ron asetA s C’ N?

m antisymmetric when xRy and yRx imply x = y for all x,y € A;

Vx,y xRy and yRx

m transitive when xRy and yRz imply xRz for all x,y,z € A.
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m reflexive xRx \/ 4
m symmetric xRy = yRX v~

e L
m antisymmetric XRy, yRx =— x =y \/X U
m transitive xRy, yRz = xRz \/\/ \Z
Ge g (I
Let A = {1,2,3}. ( e
R = {(1’1)’ (2,2),(3,3), (273)7 (372)}
R: = {(2.2),(2,3),3,2), 3,3)} )
Rs = {(1,).(2,2),(3.3), (1,3)} ' Q?‘
| S
RA = {(173)7(372)7(273)} O\
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Digraf representation

In the directed graph representation, R is

m reflexive if there is always an arrow from every vertex to itself;

m symmetric if whenever there is an arrow from x to y there is also an
arrow from y to x;

m antisymmetric if whenever there is an arrow from x to y and x # y,
then there is no arrow from y to x;

m transitive if whenever there is an arrow from x to y and from y to z
there is also an arrow from x to z.
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Which of the following define a relation that is reflexive, symmetric,
antisymmetric or transitive?

m x divides y on the set Z* of positive integers; ((/ 1)/ (( , 1)/( (,%) .~

__»m x#yonthe setZ of integers; (& ,z_\/( 4, H)/ (2,6)-—
m X has the same age as y on the set of people. ( 1%), (‘;,9)/ (3 \2) .-

V“é[ﬁ)(&/@, hod S, Out Syruntdy o
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