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Objectives 

The main aim of the lecture is to discuss 

▪ Composition of relation 
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Let A = {1, 2, 3, 4}, B = {a, b, c, d}, C = {x, y, z} and let 

R = {(1, a), (2, d), (3, a), (3, b), (3, d)} 

and  S = {(b, x), (b, z), (c, y), (d, z)}. 

 

 
Make new relation T in such a way that 

T = {(2, z), (3, x), (3, z)}. 

Such type of relation is called composition R and S. 

Let us define it formally: 
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Composition of Relation: 

Let A, B and C be sets, and let R be a relation from A to B and let S be a relation from B to C. That is, 

R is a subset of A×B and S is a subset of B×C. Then R and S give rise to a relation from A to C 

denoted by R S  and defined by: 

a( R S )c if for some b ∈ B we have aRb and bSc. 

That is , 

R S  = {(a, c) | there exists b ∈ B for which (a, b) ∈ R and (b, c) ∈ S} 

The relation R S  is called the composition of R and S; it is sometimes denoted simply by RS. 

Example: 

Let A = {1, 2, 3, 4}, B = {a, b, c, d}, C = {x, y, z} and let 

R = {(1, a), (2, d), (3, a), (3, b), (3, d)}  and  S = {(b, x), (b, z), (c, y), (d, z)} 

Here 2( R S )z since 2Rd and dSz. 

Similarly, 3( R S )x and 3( R S )z.  Hence  

R S = {(2, z), (3, x), (3, z)}. 
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Composition of Relations and Matrices: 

There is another way of finding R S . Let MR and MS denote respectively the matrix representations 

of the relations R = {(1, a), (2, d), (3, a), (3, b), (3, d)} and S = {(b, x), (b, z), (c, y), (d, z)}. 

Then 

 
Multiplying MR and MS we obtain the matrix 

 
The nonzero entries in this matrix tell us which elements are related by R S . Thus M = MRMS and 

MR◦S have the same nonzero entries.    
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Example: 

Let A = {1, 2, 3}, B = {a, b, c}, and C = {x, y, z}.  

Consider the following relations R and S from A to B and from B to C, respectively as follows: 

R = {(1, b), (2, a), (2, c)} and S = {(a, y), (b, x), (c, y), (c, z)}. 
 

 

R◦S = {(1, x), (2, y), (2, z)}. 

 

 

 
THANKS FOR YOUR ATTENTION 
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