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CHAPTER FIVE:

RELATIONS
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SECTION 5.2:
Composition of Relations.

We defined the composition of relation (R) with itself written R . R by x(RR)y 

iff ∃z ∈ A 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 RR ?

Solution:
The diagraph of R is given by

i. xR0
y  iff x = y

ii.  xR1
y iff ∃1 arrows from x to y = x(R)y =  xRy  

iii. xR2
y  iff ∃2 arrows from x to y = x(RR)y

iv. xR3
y  iff ∃3 arrows from x to y = x(RRR)y

v. xR4
y  iff ∃4 arrows from x to y = x(RRRR)y

vi. xR5
y  iff ∃5 arrows from x to y = x(RRRRR)y

vii. xRn
y  iff ∃n arrows from x to y = x(RRRR……..Rn)y

RR = x(RR)y = xR2
y

RR R = x(RRR)y = xR3
y
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RR RR = x(RRRR)y = xR4
y

definition:
If R a relation on a set A, then xRRy  if ∃z ∈  A such that xRz  and zRy  xRR
Ry = x RR2

y if ∃z ∈  A such that xR2
y and zRy  

In general:
We write xR2

y if ∃z ∈  A such that xRn-1
y and zRy  we say that xR0

y if x = y and 
xR1

y if  xRy.

If MR is the matrix represent the relation R1 then MR X MR  is the matrix 
represents RR = R2

Example:

Let MR = 
                                   

be the matrix represents a relation R

then MR X MR  = 

is the matrix represented RR

NOTE:
The entry in the ith row and jth column of MR X MR  is given by multiplying the 
ith row and jth column of MR  

In general:
The matrix of the relation Rn is given by Mn

R where Mn
R is the matrix MR 

multiplied n – times

0 1 0
0 0 1
1 1 0

0 1 0
0 0 1
1 1 0

X
0 1 0
0 0 1
1 1 0

0 0 1
= 1 1 0

0 1 1
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