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Complex Zeros and the
Fundamental Theorem of Algebra

e Two Major Theorems
« Complex Conjugate Zeros
« Factoring with Real Number Coefficients

Section 2-5, Day 1
HW

© {)=0 (x-3) factor

2 ) 16 -3 -102
357 102
) 15 24 [o

0= (-5 Wrmxay)

T s
(- (D) (w2) e

X‘.} Xz - 1M )(:-’)_’




Pre-Cal 2-5 onlevel.notebook November 01, 2018

2N =X 15X +G

¥ (2% -lsx+a)  fh)=e

ND
)(:_o 2_\’2— -l -1y 9

—

e~ =

Fundamental Theorem of Algebra

A polynomial function of degree » has n

complex zeros (real and nonreal). Some of
these zeros may be repeated. -F()( - Q\(-'- .- -

_ o 7 2eros
Linear Factorization Theorem

If /(x) 1s a polynomial function of degree » > 0, then

f(x) has precisely # linear factors and

S(x)= a(x;zl)('x_:_: Zz)---(i_ z,)

where a is the leading coefficient of f(x) and z;, z,, ...,z

n

are the complex zeros of f(x). The z, are not necessarily

distinct numbers; some may be repeated.
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Fundamental Polynomial Connections
in Complex Case

The following statements about a polynomial
function fare equivalent if & is a complex number:

1. x = k1s a solution (or root) of the equation f{x) =0
2. k1s a zero of the function f.
3. x — k 1s a factor of f(x).
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Exploring Fundamental Polynomial

Connections

Write the polynomial function in standard

form, and identify the zeros of the functiorz 05
and the x-intercepts of its graph. <
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Write the polynomial in standard form and
identify the zeros of the function and the x-
intercepts of its graph.

f(x) = (x = 3D(x + 31)

9

Complex Conjugates Zeros

Suppose that (x) 1s a polynomial function with
real coefficients. If o and b are real numbers

with b # 0 and a+ bi 1s a zero of f(x), then its

complex conjugate a — bi 1s also a zero of f(x).
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Finding a Polynomial from Given Zeros

Write a polynomial function of minimum degree in
standard formowith real coefficients whose zeros include
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