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POLYNOMIALS: BASICS AND TYPES

DEFINITION

A polgnomial In X is an expression
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where n is a non-negative integer,

Ay, Ay, ..., a, are real numbers,

and a, # 0.

* powers of x are whole numbers:
[ ) .

® a, is the leading coefficient

® a, is the constant term

* degree = highest power with a

non-zero coefficient

ANATOMY
Use p(x)= 3x>-5x"+2x-1T.

degree 3
(highest power)

p(x) = 3x>-5x%+2x-1T

variable x

coefficient coefficient coefficient
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TYPES BY DEGREE

* constant: ¢, degree 0, ¢ #0
* linear: ax+b, degree 1

* quadratic: ax*+bx+c, degree 2
o cubic: ax’+bx*+cx+d, degree 3

In all general forms, a # 0.
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NOT POLYNOMIALS 1
_)zc; i 2x—1 +1 Jx +3= xl/Z +3 Tlr\ese are not polgnomials
L (nega’cive power) (fractional power) n Xx.




VALUE AND ZERO OF A POLYNOMIAL

VALUE p(a) ZERO OF pix)
To find p(a), replace x by a and simplify. A real number k is a zero of p(x) if p(k)=0.
Use p(x)=x"-5x +6. For p(x) = x*-5x+6:
1)=1*-5(1)+6=2 | P(x) (2)=0 and p(3)=0

p(1)=1"-5(1)+6 = 20 > p p

p(2) = 2*-5(2)+6 =0 8 2. /% Therefore, 2 and 3 are zeros.

P(3) = 32_ 5(3)+6 =0 =5 7 Factorisation:

p(x) = x*-5x + 6 = (x - 2)(x-3)
F YA 3

* The zeros of p(x) are the solutions of p(x)=0.
* On the graph y = p(x), zeros occur where y =0, U fi’o) A
that is, on the x-axis. 2 3
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GEOMETRICAL MEANING OF ZEROS

For the graph y=p(x), a zero is the x-coordinate of a point where the graph meets the x-axis.

p(x)=x-2
S’craigh’c line crosses the
x-axis at (2,0).
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[ one zero, x=2 J
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p(x)=x*-4
Upward parabola crosses
at (-2,0) and (2,0).
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{ two zeros, x=-2 and x=2]

p(x) = (x-1)*
Upward parabola just touches
the x-axis at (1,0).
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( one repeated zero, x =1 ]

[Coun’c distinct x-axis intersection or {:oucklng points to count distinct real zeros. J
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