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We usually refer to x as the independent variable and to y as the dependent
variuble.
There are two inkportant ways of tepresenting a function f from R to R
dingrammatically.
(i) The domain and codomain are represented by two parallel number lines
with an arrow {rom x 10 its image y = f(x) (see Fig. 1.1).

[:x —=y=I[(x)
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Mcthods ol Algebra
J. E. Hebborn - C. Plumplon

1 Algebraic functions
(1)

S @leia)

1.1 Functions, composite functiona and inverse
functions

PP male 9 e wlghclgia 1Y

A funcitun is o mapping which associates with each element of one set A a
unigue elenment of another sct B. The set A is called the domain of the
function and the set 8 is called the codemain of the function, Not every
“clement of the codomain need have a corresponding element in the domain,
but every element of the domsin must correspond to some element in the
codomain.
The actual elements of the sel B which are images of the elements of 1he
domain are called the raige {or range set} of the function.
We will only be concerned with functions which map a real variable x to a
real variable y

fix y = f(x).
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brrBosn 6 R0 wpems 155 & panie yas
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numbers, or some subset of R. The codomain is also the ser of real numbers.
ht may be represented as in Fig. §.3(s) or Fig. 1.3(b).
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(c) The mupping x — x¥ is a function. The domain is R und Lhe codonisin is
8. The range is the set {x: x € R, x = U}. It may be represented s in Fig.
L.4(a} or Fig. 1.4(b).
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(ii} Each element x of the domain and its image f(x) form an ardered pair
[x, f{x}]. This ordered pair can be represcnted by the coordinates (x, y)of
a paint in a cartesian plane. The set of wll such points is culled 1he graph
of the function, and the relation p = {{x) is called the cquution of the
graph or curve (see Fig. 1.2).
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A function 1 is said 1o be an even function il
f(x) = {({—r) for all values of x.
A function f is said to be an odd functiun if

f{—x) = —f{x) fur abl values of x,

g e LN oL
[(x) = £(=x) (" pslis oo 5131 )

g LN oL
[{(=x) = =[(x) x pobas par St )

Example |

{a) The mapping £ — x'? does not define a function, since, for a given real
number, there is not a unique element of the image set corresponding to it
(For each real value of x there are lwo elements of the image set correspon-
ding 10 i1, +Vx and —Vx1.)

{b) The mapping x — x + 2 is a function. The domain is the set R of real
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Then the composite function, wiitien gf (note the order). meins ‘squire . and
then add 17 = e 1 tinst, tollowed by g

gl x i Gl
This is nor the sume as Iy, which means “add | 1o x and then square™
g v (v * 12
I ordder tor it te he possible to fomm a composite Nraction gf, the image set

ol the function [ must Be the domain of the function g or a subset of this
donniin.
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Evample 3 Witk P + S, g v v + 2. then
() gfrev (a2 + 5 + 2o 0%+ 7,
) ar {r + 2P +S5atdr+d+ 5= +ax + 9,
(€) o= (07 + 57 + 5= v+ K + 25+ 35
=t + 10 + 30,
dhgpx—lr +2)+ 22 rx + 4.
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-1 -1
(=)
-2 - -2
()

VE S
=
Exumple 2 Determine whether the funcions {, g, h, where (a) f(x) = It
(hy gle) = a — 2 L) bMay = (o = 2¥(x + 2}, are odd, even ur neither.
(a) H{=2) = 3{=a} = 37 = f{x) & fis even. )
(b} al-2) = (=x) = H=q)' = = + W' = =[x - 2] = (s} > gis odd.

(€) b—s} = (=1 = 2)(=x + 2} und this is neither hix} nor =hix}. Heae,
Bixk s neither odd sor even.
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(S (x) = px'
()g(x) = x —xx"
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(a)h(h) = ——M

() (=X} =r(=x)"= rx" = [(x) = ol ol
() g{—x) = (—x) —¢ (—x)" = —-x + x'=

- x == -g(x) = ol pg

(@)(-x) = -—lgjj::)
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Compasition of functions

It ks possible, under certain circumstances, (o combine functions, This is best
ilustrated by a simple example. Suppose
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Nute thia
{0 = (7 + 57 & x' + 12 + 25
and this is mut the result of applying the mapping £f w x.
¥
:c_..':\;r:nl_,,;o@Tcg: X > x+y 3l x—= x'+5,f!
(gl x — (x*+8) +y =x"+v
(L)fe: x = (x+1) +a = xT+Hex+e+4 = X +Ex+4
() Ix = (xT+8) +a= X"+ X +yb+p=
XF“}' ) ax‘+"'o
(&) g X = (x+y)+y =x+¥
Lol s [I00] = (x"+8) " =x" 4y ex+vp S e
sl SO X 50, T ez 5556 0 s
Identities and equations
The reader will nete thit in the above example we have used (he symbol #,

which is 10 be read as is identical with’. We use this symbal when we hive an
algehraic relation which is truc for all vitlues of the variable x. For example.

(v + 2) st 4 dy 4 4

Such an algebraic rebation is ciMed an adendty.
On the uther hand, the expression

v T =g =2
J

is only true when v = 2o0r = 3 An algehraic relation which is only true fora
particular set of values of 4 is called an eguition.
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