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3.4 Zeros of

Polynomial Functions




We know that an nth-degree polynomial can have at
most n real zeros.

Now, in the complex number system, this statement
can be improved.

That is, in the complex number system,
every nth polynomial function has precisely
n zeros.



Fundamental Theorem of Algebra.

If f(x) 1s a polynomial function of degree n, where
n > 0, then f has at least one zero in the complex
number system.

Linear Factorization Theorem.
If f(x) 1s a polynomial function of degree n, where
n > 0, then f has precisely # linear factors

fix)=an(x—c;) (x—c3)... (x—c,)

where ¢y, ¢, ..., ¢, are complex zeros.



a) f(x) = x -2

b) f(x) = x* - 6x + 9
(%-3) (x,-3)

c) f(x) = x> + 4x :
X +4 =0

x =4
Y= ‘fQ\I-

Xt 20 (-2
d) f(x) = x* -1
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Rational Zero Test

If a polynomial has integer coeffecients,
then every rational zero of the polynomial
has the form:

P

zero -
q

where p and q have no common
factors and,

p = a factor of the constant term
q = a factor of the leading coefficient



Possible rational zeros:

factors of constant
factors of leading coeffecient




Find the rational zeros of:
f(x) = x> + 2x° -x -2
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Find the rational zeros of:
f(x) = x*- x>+ x? - 3x - 6

-\ o= | -3 4
—
P==1,2,30 f -1z -3
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e taae (23 (ax - O)
et ><1<Y‘3> = (x-2)
=l (v-2) (X*+3)
= t V3
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Find the rational zeros of:
f(x) = 2x> + 3x° - 8x + 3

11



%
X + 2% -5% -24

= : 1,2,3,4,6,8,12 24
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Conjugate Pairs
Q%«v i) (3- L)

If fis a polynomial function with real

coefficients, then whenever.g + bi is a

zero of f, a — bi 1s also a zero of f.
—_—

<}-t§\-> (2\-5’.)
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Find a fourth degree polynomial with real

coefficients that has -1, -1, and I_3$i as zeros
=3

(w+ ) (U-l\ ( '1'3\'5()(4-31')

QX} ¥2x H> (X.L'l'q)
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Find all the zeros of:
f(x) = x* - 3x> + 6x + 2x -60
given that 1+ 3iis a zero
| - B
(x,—(t-tsaj( x.—('*s-‘))
Qezt-3)(x~ u;) )
A A v Ao AT
@'Zx "’D

X -
Xz « 2
i X‘t'?_)é “lox
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(x-3) (\C\ 2_3

\X? 3,73, (’r%{; \—3;]
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Use the given zero to find all the zeros of
the function:

f(x) = 2x> + 3x° + BOx + 75
zero = Di -5

(X-bi}(x+5"): xz-kze
, 2x %73
ﬁ’rbx*zs‘ ax® +2x 0¥ F7?
25> + 0% ¥80%
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