
BASICS 

A relation ρ is a set of primitive pairs [ , ]x y , where x and y are taken from the same or different sets. 

Another way to write it is as an infix operator: x yρ , where [ , ]x y ρ∈  

ρ  is an identity relation if , .x y x y x yρ∀ ⇒ =  

Given a set S, the identity relation on S is {[ , ] | }SI x x x S∈  

The domain of : dom { | . }x y x yρ ρ ρ∃   

The range of : ran { | . }x y y xρ ρ ρ∃  

composition of two relations: {[ , ] | . andx z y x y y zρ ρ ρ ρ′ ′⋅ ∃  

PROPERTIES 

• 3 2 3 3 2 1( ) ( )ρ ρ ρ ρ ρ ρ⋅ ⋅ = ⋅ ⋅  
• S TI Iρ ρ ρ⋅ ⊆ ⊇ ⋅  
• dom ranS SI S I= =  
• T S T SI I I ∩⋅ =  
• {} {} {}ρ ρ⋅ = = ⋅   
• dom ={} ={}ρ ρ⇒  
• {} {}I =  

THE UNIVERSAL RELATION 

If all possible pairings are present a relation, then this is called the universal relation. Another term for this is the 
Cartesian product, written S T× . Any relation [ , ]x y  is a subset of this: 

[ , ]. ,x y x S y T S T∈ ∈ ⊆ × . 

 

This can be generalized to the n-ary case: 

1 1 1 1[ , ]. ,n n n nx x x S x S S S∈ ∈ ⊆ ×… … …  

 

This can also be written as a product: 1
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