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SECTION 5.2:
Composition of Relations.

We defined the composition of relation (R) with itself written R . R by x(R©R)y
iff Tz UA such that xRz and zRy

Example:
Let A={a,b,c,d}and R={(a, b) (b, c), (c, a), (d, d), (d, a) }
Find ROR ?

Solution: Q
The diagraph of R is given by g

i.  R%iffx=y
ii. Rl 1ff 1 arrows from x 0 ;
11. XR y iff L2 arrows from x to
iv. XR3y iff L3 arrows fr YR © R)y
V. XR4y iff -4 arrows fro °RCPRC°R)y
Vi. XRSy iff L5 arrows from xX§o y ="x(R°R°R°R°R)y
vii. «R" iff Enarr%nxt y=x(ROCRORORC........ °Rn)y
ROoR =x(R°R)y =R}
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ROR ©ROR =x(R°RORO°R)y=,R%
23 ()
47/
definition:
If R arelation on a set A, then xR ©Ry if [z Ll A such that,R, and ,R, xR °R
oRy =, ROR?% if [z A such that ,R? and ,R,
In general:

We write \R% if [z U A such that ,R™',and ,R, we say that R’ i
RLif R,

If Mk is the matrix represent the relation R1 then Mg X Mg % atrix
represents ROR = R?

Example:
0
1 Let MR =
0

be the matrix represents a relation R

—_ O O
_—0

0 1 0 1 0 0 0 1
0 | 0O 0 1| =141 1 0
1 I 1 O 0 1 1

then Mr X M ib

is ¢ ppregented R © R

NOTE?
The entry in the ith row and jth column of Mr X My is given by multiplying the
ith row and jth column of Mg

In general:
The matrix of the relation R" is given by M"z where M"r is the matrix Mg
multiplied n — times



Math 152 Osama Alkhoun (Mobile: 0796484613)

$
N
N
S
D



