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aRb (a,b) R A*B B A R
A=B aRb b a b a

A R

R Dom(R)={a A|(a,b) R b B }

R Range(R)={b B|(a,b) R a A }

b a aRb R B={ , , , , } A={ , , }
R R R

R R R aRb R A={ , , , }

R={( , ),( , ),( , ),( , ),( , )}
Range(R)= { , , }  Dom(R)={ , , }

Range (R)=A Dom(R)=A R={( , ),( , ),( , ),( , ),( , ),( , ),( , ),( , ),( , ),( , ),}

A B A
y (x,y) f y B x A B

f f f A y=f(x) x

B={a,b,c} A={ , , } f={( ,a),( ,b),( ,a)}

B={a,b,c} A={ , , }  f={( ,a),( ,b),( ,c),( ,b)} 

Range(f)={a,b} A f A
b a f
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A binary relation R from a set A to a set B is a subset of A*B. If (a,b) R we write aRb and we say that a 
is related to b. If a is not related to b we write aRb. In case A=B we call R a binary relation on A.

The set
Dom (R)={a A|(a,b) R for some b B}
is called the domain of R. The set
Range (R)= {b B|(a,b) R for some a A}
is called the range of R.

Example 18.5
a. Let A={2,3,4} and B={3,4,5,6,7}. Define the relation R by aRb if and only if a divides b. Find, R, 

Dom(R), Range(R).
b. Let A={1,2,3,4}. Define the relation R by aRb if and only if . Find, R, Dom(R), Range(R).

Solution.
a. R={(2,4), (2,6), (3,3), (3,6), (4,4)}, Dom(R)= {2,3,4}, and Range(R)={3,4,6}.
b. R={(1,1), (1,2), (1,3), (1,4), (2,2), (2,3), (2,4), (3,3), (3,4), (4,4)}, Dom(R)=A, Range(R)=A. 

A function is a special case of a relation. A function from A to B, denoted by , is a relation from 
A to B such that for every x A there is a unique y B such that (x,y) f. The element y is called the image of 
x and we write y=f(x). The set A is called the domain of f and the set of all images of f is called the range 
of f. Functions will be discussed in more detail in Section 20.

Example 18.6
a. Show that the relation
f={(1,a),(2,b),(3,a)}
defines a function from A={1,2,3} to B={a,b,c}. Find its range. 
b. Show that relation f={(1,a),(2,b),(3,c),(1,b)} does not define a function from A={1,2,3} to B={a,b,c}.

Solution.
a. Note that each element of A has exactly one image. Hence, f is a function with domain A and range 

Range (f)={a,b}.
b. The relation f does not define a function since the element 1 has two images, namely a and b. 

7. Function
8. Special case
9. Such that
10. Element
11. Image
12. Unique

13. Detail
14. Section
15. Let
16. Divides
17. Exactly
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1. Binary relation
2. Domain
3. Range
4. Subset
5. Example
6. If, and only if
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