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There is another point of view from which functions may be considered . First of all,
every function f: A — B gives rise to relation from A to B called the graph of f and

defined by :

Graph of f ={(a,b):a € A,b = f(a)}

Two functions f: A = B and g: A = B are defined to be equal , written f=g if f(a)=g(a)
for every a€A ; that is, if they have the same graph . Accordingly , we do not distinguish
between a function and its graph.

The graph of a function f: A — B has the following basic property:
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Each a € A belongs to a unique ordered pair (a,b) in the relation. (%)

On the other hand , suppose if f is a relation from A to B satisfying (*) . Then f specifies
an assignment of an element b € B to each a € A ; namely, if (a,b)€ f then b is assigned
to a. in other words, f is a function from A into B . Accordingly , the concepts of
functions and of relations satisfying (*) are one and the same . in fact, some texts
define a function as a relation satisfying (*).

Although we do not distinguish between a function and its graph , we will still use the
terminology "graph of f* when referring to f as a set of ordered pairs. Moreover, since
the graph of f is a relation, we can draw its picture as we done for relations in general.
And this pictorial representation is itself sometimes called the graph of f . Also, the
defining condition of a function , that each a € A belongs to a unique pair (a,b) in f is
equivalent to the geometrical condition of each vertical line intersecting the graph in
exactly one point.

EXAMPLE 3.2,

(a)let f: A - B be the function defined in example 3.1(a). Then the graph of f is the
following set of ordered pairs: {(a,s),(b,u),(c,r),(d,s)}

(b)consider the following relations on the set A={1,2,3} :

f=1(13),(23),(31)}
g =1(1,2),(31)}

h={(1,3),(21),(1,2),(31)}

f is a function from A into A since each member of A appears as the first coordinate in
exactly one ordered pair in f : here f(1)=3, f(2)=3 and f(3)=1. g is not a function from
Ainto A since 2 € A is not the first coordinate of any pair in g and so g does not assign
any image to 2. also h is not a function from A into A since 1€ A appears as the first
coordinate of two distinct ordered pairs in h, (1,3) and (1,2) . if h is to be a function it
cannot assign both 3 and 2 to the element 1€ A.

By a real polynomial function. We mean a function f: R — R of the form :
fxX)=ax"+a,_x" 1+ +ax+a,

Where the a; are real numbers .since R is an infinite set, it would be impossible to plot
each point of the graph . However, the graph of such a function can be approximated by
first plotting some of its points and then drawing a smooth curve through these points.
The points are usually obtained from a table where various values are assigned to x and
the corresponding values of f (x) computed . Figure-3-2 illustrates this technique using

. 2 -
the function f(x)=x? — 2x — 3
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(d) (composition function) consider functions f: A = B and g: B — C ; that is, where the
codomain of f is the domain of g then we may define a new function from A to C, called
the composition of fand g and written gof, as follows :

(gof)(2)=g(f(a))

That is we find the image of a under f and then find the image of f(a) under g . this
definition is not really new . if we view f and g as relations then this function is the same
as the composition of f and g as relations (see section 2,6) except that here we use the
functional notation gof for the composition of f and g instead of the notation fog which
was used for relations

If f:A - Bisany functionthen fol, =f and lgof =f

Where 1, and 15 are the identity function on A and B respectively .
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