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2.1. Introduction to Polynomial
Functions

Activity 2.1

Classify the following functions as constant function, linear function, quadratic function or
none of these:

a. f(x)=2x+4 b. g(x)z%—x

‘ DAy i e i s | D

9 ,r(x)_|x[_{_L recg @ BE)=-x?5r+9
e. fx)=x*+2x-5 f. k(x)=5

o. h(x)=(x—2)(x+2) h. 6+2x +4x?

L f) = —VBx +42 i 1) =3VE+13



1. constant function

A function f is a constant
function, if it can be written in the
form f(x) = b, where, b is a real

number.

>»The domain is the set of all real

numbers.

»The range is



2. linear function

A function [ iIs a linear function, if
it can be written in the form [ (x)
= ax + b, a # 0 where, a and b are

real numbers.

>»The domain is the set of all real

numbers.

»The range is the set of all real

miir s A e



3. Quadratic function

A function [ is a quadratic function, if it can
be written in the form f(x) = + bx +c¢c,a#0
where, a, b and c are real numbers.

»The domain of f is the set of all real

numbers

> the range is not the set of all real numbers

and it depends on the values of a, b and c.



Definition of Polynomial

Function
Definition 2.1:

Let n be non-negative integer and let , be

real numbers with

Z 0. The function

is called a polynomial function in one

variable x

of degree n.



In the above definition of polynomial function

1. , are called the coefficients of the
polynomial function

2. The number is called the leading
coefficient of the polynomial

is the leading term.

4. The number n (the exponent of the
highest power of x) is the degree of
the polynomial.

5. The number is called the constant
term of the polynomial

o



Activity 2.2

1. Are constant, linear and quadratic

function polynomial functions?
2. What is the degree of linear function?

3. What is the degree of quadratic

function?
4. What do you think for the degree of a

non-zero constant function?



Note:

»The constant function f(x) = 0 is
called the zero polynomial with
no degree assigned to it

»The domain of a polynomial
function is all real numbers.



Example 1

Find the degree, leading coefficient and constant term of the following polynomual functions.

! f{xf:3x3—9x2+51+5
L h() =St 480+ -3 4T
3 gl :—2+3x3+§x2—x“+415+5x

4 H(I]:Z{I4+§IE—2)+I+I4+1



Note:

» There are two ways to check whether
or not a given function is not a
polynomial function.

1. Its domain is not all real numbers.
2. It does not take the form or unable
to transform it to the form

where n iIs hon negative integer
( O or positive integers) and

, are real numbers

with # 0



Example 2

Which of the following are polynomial
functions? For those which are
polynomials, find the degree, leading
coefficient and constant term

A gx)=4+3 -7

, (X)) =2 -9 + 25 x

, g(X) =2 = x)(2 + x)

oo
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2+5—-—x+5
H, k(x) =

I, f(x)= +5 -
L, f(x) =

M, f(x) =

N, f(x) =



polynomial expression

Definition 2.2:

A polynomial expression is an
expression of the form where nis
non negative integer and = 0. Each
individual expression making up

the polynomial is called a term.



Example 3

Consider the expression
-3+5
a.lIs it a polynomial expression?

b. Find the degree, leading
coefficient and the constant

term.
c. What is the coefficient of



Definition 2.3

A polynomial function p(x) is said
to be

1. a polynomial function over
integers if the coefficients of
p(x) are all integers.

2. a polynomial function over
rational numbers if the
coefficients of p(x) are all
rational numbers.

3.a polynomial function over real
numbers if the coefficients of



Example 4

Identify the following polynomial
functions as polynomial function
over integers, polynomial function
over rational numbers or

. f(x) = V5x® - 62 -I-%I—El
2. g(x) =3x° + 2" — 23%% + 13x* + 25x — 45

3. k(x) = 3.5¢* +§:.:3 +2x2 4+ 33x - 55



2.2, Operations on Polynomial
Functions

Activity 2.3
l. Which of the following pairs contain like terms?
a. 2xand 5x b. 5a*® and 6a”
¢c. x° and 2x? d. 3x%and2y?
e. 3 and y e. x°and 6x°

2. For any three real numbers g, b and ¢, determine whether each of the following

statements 1s true or false. Give reason for your answer.
a. a+b=b+ta b.a—-b=0b—a
c. (atb)+c=a+(b+c) d. (ab)c = a(bc)
e. a(b+c)=ab+ac f.a—(b+c)=a—-b+c

o. a—(b—c)=a—-b+c h(a—b)+c=a+(-b+c)




A, Addition of polynomial Functions

Definition 2.4:

The sum of two polynomial

functions f and g is written as [ +
g and is defined as:

(f + g)(x) = f(x) + g(x) for all real
numbers x.

Note:

»The sum of two polynomial

functions is found by adding the
coefficients of like terms.



Example
indthesum o the polynomial fnctions () and () wer

0 (=0 -3~ Sandgle) =517 43
b f(0) =142 - 3 -Se4 Dand gl =54 Te-DF -1 41



Note:

>If f(x) and g(x) have different
degrees, the degree of f(x) + g(x) is
the same as the degree of f(x) or the
degree of g(x) whichever has the
highest degree.

>If f(x) and g(x) have the same
degree, the degree of the sum may be
lower or equal to the common degree.

> The sum of two polynomial functions
iIs a polynomial function.



B, Subtraction of Polynomial
Functions

Definition 2.5:

The difference of two polynomial

functions f and g is written as [ —
g, and iIs defined as

(f — g)(x) = f(x) — g(x) for all
real numbers x



Example

Find f(x)- g(x) where
L f{n)=-1- 5x+x+123ndﬂ(] 01 - 143

) f(x)-—1 -] x+23nd g(x):5+§:f—2x3—f+§x4.



Activity 2.4 .1

1. The degree of f(x) — g(x) is
equal to the degree of f(x) or
g(x) whichever has the highest
degree. (True/False)

2.1s there a possibility for the
degree of f(x) — g(x) to be
lower than the degree of f(x) or
the degree of g(x)? When?

3. Is the difference of two
polynomial functions a



C, Multiplication of Polynomial
Functions

Definition 2.6:

»The product of two polynomial
functions f(x) and g(x) is written
as f * g, and is defined as:

(f - g)(x) = f(x) - g(x) for all real
numbers X.

»The product of two
polynomials f(x) and g(x) is
found by multiplying each term
of one by every term of the



Example

Let f(x) =3+ 2x — 4,

g(x) =x—2

a. Find f(x) - g(x).

b. Find the degree of /, g and [ -
g.

c. Is the degree of / - g equal to
the sum of the degrees of [

and g?



Note:

1. For any two non-zero polynomial
functions [ and g, the degree of
f~gism+ nif the degree of f
iIs m and the degree of g is n.

2. If either f or g is the zero
polynomial then

f - g becomes the zero
polynomial and has no degree.

3. The product of two polynomial
functions iIs a polynomial



D, Division of polynomial
Functions

Activity 2.5

1. For each of the following divide
the number a by the numberb
to find two numbers q
(quotient) and r (remainder)
withr < bsuchthat =g+ or

if
A, a =97 and b = 8.
B, a =168 and b = 5.



Definition 2.7:

»The division (Quotient) of two
polynomial functions f and g is written
as / + g, and is defined as:

(f = g)(x) = f(x) =+ g(x), and for all
real numbers x and g(x) # 0

> It is possible to divide one polynomial
by another using a long division
process.

»The long division process stop when the
degree of the remainder polynomial
less than the degree of the divisor
polynomial.
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