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Fundamental Theorem of Algebra

Theorem. Every polynomial function of degreen, with n>1 has at least one zero in the set of
complex numbers.

A result from the Fundamental Theorem of Algebra is this beauty...

Every polynomial functionf of degree n, with n>1 can be factored inton linear factors
(not necessarily unique); that is,

f(x)=a,(x—¢)(x—¢,)...(x—¢,).
Note that the’s may be real or complex and are not necessarily different from each other.

The proof of this theorem is beyond the scope of this course and actually is not algebraic in
nature whatsoever...which makes the title of this theorem somewhat ironic.
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So, what does the Fundamental Theorem tell us exactly...?
e Nawt Hue o F of ZeroS ad yeul
re€. 3ome mam e read ond. somu

o non - resd.

One helpful hint about complex zeros:

Come. \n ch'\r%
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Nonreal Zeros: a+bi and a-bi, b+0

If a complex number a+bi, b+0, is a zero of a polynomial function

with real coefficients, then -
its complex conjugate, ( l - D |, isalsoazero.
Example

Given that the following numbers are zeros of some function

with real coefficients, what other numbers do we know are
Zeros?

[A]-2+5i

| |B] 4i,-7i
SR _L* ] T \
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Example | p. 144, #16
Find all zeros of the function and write the polynomial as a product of linear

factors. Use a graphing utility to graph the function to verify your results
graphically.

f(x)= 81x4 —625

What if we couldn't factor...?
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Factoring//How far do I go?

Example
Factor: x4 + 2x2- 63

. Trreducible over the rationals: (2&:4_ qX{_ 7>
+ Irreducible over the reals: O@ +C\ﬁ _\-ﬁ\f\\t ﬁ}

. Completely factored: QUS‘\{Q\—SN\X*S;(X\' ﬁ)

p. 144, #47 (HW)
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Example | p. 145, #52
The given function has 3i as a zero. How many more zeros are there? Q
How could you find those zeros?

f) L+ x2)+éx +9)
X D)+ (X 1)

p. 145, #51 (HW)
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Example | p. 145, #40
Write a polynomial with least degree given the following zeros:

(X_-D - 1,-1,2%5,,3-5j

1 (multiplicity 2), 2+5i
[(“%&*FXX*(&*%B X—(J-S;)B
()C{Q\yd-\) (x-2-5; X‘D.'TSB J(/
@%ﬁxﬁ\%ﬁﬁ 435
()0 i)
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Intermediate Value Theorem

Sketch a graph of a continuous function fsuch that...

N |/

~ /

A J
4

=3and (4 f(1)=—2and f(3)=
&a ) &L\ B\
Both of these functions crossed the >( m(\ S
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Sketch a graph of a continuous function f such that f(2)=3, f(4)=5
that does NOT cross the x-axis.

L 3

/

Q: Why did the first two examples have to cross the x-axis, but
the last one did not7

" Thag st foue Oppoast aigs
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Here’s a consequence of the Intermediate Value
Theorem that will come in handy...

For any polynomial function f, suppose that for a= b,

f(a) and f{b) are of opposite signs. Then the function has a

rfea\ Zexr @) betweena and b.

Consider the graph to the right.

fll)is (positive;ﬂS)isnegative).

Therefore, there must be a real zero between 1 and 3.
Verify this statement by looking at the graph.

204

Jan 20-3:56 PM

11



2 5 Fundamental Theorem of Algebra and IVT.notebook February 02, 2015

Example | p. 114, #80 (Use these directions for your HW.)

Use a graphing calculator to find any intervals of length 1 in which the
polynomial function crosses the x-axis. Then use the Intermediate Value
Theorem to prove the existence of these zeros.

flx)=-2x"-6x"+3

(=3,-2) 1. o) (O) D

0=t $D== fp)t

Sn=- o=t FO= )
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2.5
p. 144: 3, 11, 15, 23, 33, 39, 47, 51, 63;

pl1l4 : 79, 81 (Use directions from class)
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