Warm up
Find the zeros of the function.
F(x)=3x2+ x-10

a‘x=—gandx=—3

b.x=-58and x =2

c.x=%andx=2

=gandx=—2

Warm up

Find all real zeros.
flx)=x-8x2-20x

© a. Therealzerosare x =0,x =-10,and x = 2.
© b. Therealzeros are x =0,x =10, and x =-2.
© c. Therealzerois x =0.

© d. None of the above.



section 2.5 The Fundamental Theorem of Algebra

Objective: Given a function students will find
zeros of a polynomial function
mcluding complex zeros.

Study Problems
Pg. 187 #9-14, 37, 39, 41, 43, 49, 53

The fundamental theorem of Algebra

-the degree of the polynomial determines the
number of zeros.

How many zeros does each polynomial have?

f(r)=2—40 1 zeno
g(z) = 2% — 182 — 19. 2 zeros
h(z)=2*(x+1) 2zens

W (z)=a2*(x+1)(x —3) 4 zumos




|
Linear Factorization Theorem

If f(x) is a polynomial of degree n where n > 0, f has precisely n_linear
factors

f=a—c)x—¢c) - -(x—¢,)

where ¢, ¢, . . . , ¢, are complex numbers.
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Example
Factor f{x)=x*-12x?-13

a) as a product of factors that are irreducible over the rational numbers.

Fu= (- 13 )2 +1 )

b) as a product of faérs that are irreducible over the real numbers.

Fod= (x- 3 ) x+ 03 ) (x340)

c) completely over the complex niumbers. : xe=Fl

feoz (om0 A m) (x = s O ™
x=41», ~{i3, =, L




Example

Write f(x)= x*+6x -7 as a product of linear factors and list all of its
Zeros. fCY)l L{—!—?- Xo2=1 )

- ) P ij"t;___:ii,t?
—x ﬁ + |
Néi“ﬁcb\al-e_. bx
‘, | © (" —F fu‘): (x-D(x"+ x+3)
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! 1 '-?- (@)
-12 {12-ya)2)
zcey)
= -1 +x{1-z%
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- — =~ =13 {22
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X=—)>33
o 1
Example

Write f{x)=x*-3x°+x-3 as a product of linear factors and list all of its
ZEeros. = (x7- 33 +(x ..5)

= x3(x-3)+) (x-3)

= Cx%)(ke‘j-_'}/‘ *E"f @

1] 1 OO\
$ 2 L1, ef (a*+ )= (a+o) (6% ab+s°)
) x =
'J] 1 oo (a®-¥) = (a-p) 8*+ oo 4b°)
v -\ -
1 = L0V
fui= (x-3)(x +l)(xz—x+r) oy Fackdole
x= — (=Dt fenr-yenon
201) =

- 13 {2 Zeros! 3, —1, 1¥ciz 1 -¢83
= = 2 —
X = 1*i§3
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Complex Zeros Occur in Conjugate Pairs

Let f(x) be a polynomial function that has real coefficients. If a + bi, where
b # 0, is a zero of the function, the conjugate a — bi is also a zero of the

function.
0)‘/ I/{ 2C o a zero 7thun -7 o also o zero

136 1+¥S o o 2o Yran 1-{3 is also a zero.

Example

Find a fourth degree polynomial function with real
coefficient that has 0, 1 and 7 as zeros, then write in standard form

—

X=0 , x> , X=c , X=-tL

Fod= Cxra)(X=0D(x ~O){x+I)
= x (=D x~ ) x +¢)

= (x2=x)(x=¢)x*c) 7 (%= -l
= ) ()
= (x2=x){x*+1)

= x9+x% —x3—Xx

Vw} = xT-%3+x* —x7




Example

Find all the zeros of f{x)=x*-4x*+12x?+4x-]3 given that
2+3iis a zero, Hren 2 =3¢

o 0\so a Rero.
L [ x—(z+3) [ X - (2 -2d)] ) "z" -
X=I%F+15 ‘fx FI Ly “+49%~(3
= [(%x-2) -3¢ \M(x-2) +3¢)\ wizx2 | &
x% =t
= (x-)*-3:(13) +;/.7Z:-y?
2 z ce="l
=(x-2\" - q\IE
= x’qx 44 39 = (R ixn13) (21
= _>i‘z—=1>< 12

/\/ (x+N(x~1)

E&: 2+3i, 2-3C, —?

Think Pair Share

True or False, explain.

1. If 5+6i 1s zero of polynomial f(x) then -5-6i 1s also a
zero of the polynomial fix).

2. The linear factorization of x*+15 1s (X-\/E)(XJr\/l_S)
8 _

If 7+43 is a zero of polynomial g(x) then 7 V3 is
also a zero of the polynomial g(x)




