14-11-2017
4

0 @rlaill

[WWW.SYRIAMATH.NET]

el g 1Ll S5 <

PRI AR

ks l function :3,2\¥0lys
N Y Y LT e N TETTIR P TPE FOFSPITETT IR TPV RN e
Functions &I Unique 43 -3 8
Concepts pshlia Domain Glhia
Appear B Codomain Slesa
Major role (i 98 Image (ixd i
Transformation Bl gadi Notation dBaada
Determined e Independent Jisa
Background EIIEN Variable Jdsaia
Investigate el —Cad Dependent Gl Sl
Elementary Agilay— Ayl gl Obvious daal g
Assigned (Bt Ay Identity function Gidaa (gaalad
Functions

INTRODUCTION

ONE of the most important concepts in mathematics is that of a function . This concept
appears and plays a major role in all branches of mathematics. The terms "map"

transformation” and many others are sometimes used instead of

"mapping"”,
"function”, the choice of which word to use in a given situation is usually determined by
tradition and by the mathematical background of the person using this term.

In this chapter we will investigate elementary properties of functions

FUNCTIONS
Suppose that to each element of a set A there is assigned a unique element of a set B
,the collection of such assignments is called a function from A into B. The set A is called

the domain of the function, and the set B is called the codomain .
We usually represent a function by a letter, e.g .f,g, etc If f is a function from Ato B,
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f:A->B

Which isread " f takes (or maps) Ainto B".ifa € 4 , then the unique element of B
which the function f assigns to a is called the image of a under f, or the value of fata, and
is designated by f(a)

(read f of a) . The set of all such image values is called the image of fand is denoted by
Im (f) or f(A) . Observe that Im (f) is a subset (perhaps a proper subset ) of B.

IF a function f can be expressed by a mathematical formula , then there are several
ways in which the function f may be described . For example, suppose f is the function
from R into R which sends each real number into its square ;then f may be described by
any of the following:

f(x)=x? orxwx? or y=x?

Here the barred arrow  +—  isread "goesinto ". In the last notation, x is called the
independent variable and y is called the dependent variable since the value of y will
depend on the value that x takes .

Remark : Whenever a function fis given by a formula using the independent variable x,
as above , we assume unless otherwise stated or implied that f is a function from R (or
the largest subset of R for which f has meaning ) into R.

EXAMPLE 3.1.

(a)consider the function f(x)=x3 , i.e. f assigns to each real number its cube . Then the
image of 2 is 8, and so we may write f(2)=8 (By convention, fis a function from R into
R)

(c)Figure 3-1 defines a function f from A={a,b,c,d} into B={r,s,t,u} in the obvious way,
Here f(a)=s f(b)=u f(c)=r f(d)=s

The image of f consists of ithe mage values ; hence
Im(f) = {r,s, u}
Note that t does not belong to the image of f because tis not.the

Image of any element under f.

L]
(d)Let A be any set . The function from A into A which assigns to each element itself is
called the identity function on A and is usually denoted by 1, or simply 1. In other
words

1,(a) =a
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