
Chapter 3 Polynomial Functions

Polynomical functions have the fam

EX: f(x) = 5x*+2x+1
9(x)=x7-x5+x*+31

? Roots of polynomial funcha

I I I

5 roots so this

5th degree on higher

£ 7,9, ...
roots are the values of x
such  tha t  f ( x )  =0
{aka zeros of f(x)? Sec. 3.6

? Rational functions are rat ios

poly nomials a, x"+ax" ta, xta.
18 102. b ix i tb ix tbo etz.



3.1 Complex Variables

Back in the days if pyrimid buildiny a student asked

his math teach "what number squared is -13

we call such an imaginary number- ,  ?
i z = - 1

some might use F1= i

We can mix imaginay numbers with real numbers

c = a + b i

Complex
number

EX 2 + 3 i

? Venn

Complex

Numbers

realpart imagining

N 3
R e a l umbers
Irrational- Numb.

Rational, Numbers
In teger

whole numbe
Natural
1, 2, 3;

0,4,2,3;
-  3 , -2 -1 ,0 ,12 ,3*

- 2.6, +1.7778, 10.10

complex numbe
has no real part

Pure Jung.

31

- V6 i



O Focus on the quad ratic function

f(x) = ax*+bx+C Degree 2

agraph

? Quad.  Equat ion

a x i + b x t e = 0

-  Z e u s  a r e  f o u n d
by the Quadran?

o r m u l a

x = - b  I / b ° - 4 a c
Za

U N Y

2 zeros 1 zero 2 complex
§double' conjugate

zeros.

Nomenclature
squadratie

axitbatc l expression

ax*bx*c=0 §quadratie
equation

axitbate>0 quadraticineguality

function
quadratic

Xx = za



@ Deriving the quadratic formula

a x ' + b x + C = 0

afxtax+(22)-(26)7+2=0

(ba) 7+c=0

No real
roo ts

6=-4ac<0

-?? ? +5
6'-4ac> 0) x = 2a

X =

=

Z a

+ 1 5 ' -  4 a c
2 a

_ b I V 6 2 - 4 a c

z a



EX Graph f=2x3-4x-10 G

zero z e r o

Y - i n t .
L i n e
. o . f

Symnetry

1+ 56
1 - 1 6

6 5 6

-

- 10 (2,-10)

- Y  - i n t

y = 2 . 0 2 - 4 - 0 - 1 0
((0,10))

?  Ve r tex

f (1 )=  2 (1 )3 -4 (1 ) -10

= 2 - 1 4
=  - 1 2

( 1 , - 1 2 )

* y = 2 x 2 - 4 x - 1 0

?  Z e r o s :  X - i n t  y = 0
2 x * - 4 x - 1 0 = 0

÷  2

x ' - 2 x - 5 = 0

a = 1  b = - 2  c = - 5

X = -(-2) =1(-2)2-401X-5)
2(1)

= 2÷14+20
2 4.6

x  = 1 =  J 2 4

x = 1 ? 2 5 6

x = 1  +  5 6 16*2.5

L.ot. Symmetng

XIes.=
-

Z a

f (X1.0.s.) = y value

vertex



EX Find the zeros of the fundin

f (x1=2x2-4x+10

0 = 2 x 2 4 x + 1 0
2 ÷ 2

0 = x * - 2 x + 5
a  =1b = - 2  c = 5

- ( - 2 )  = 1 - 2 ) ' - 4 ( 1 ) ( 5 )
2. (1)

x = 3 = 1 4 - 2 0

5 7 = i

* Poots

x=11 5-16

x = 1 = 4 2
x=1+2i No real roots

compler conjugates

X, = 1+2: x,=1-2i

? Xos za

=  -  ( - 2 )
2 ( 1 )

XIss =1



E Adding Complex numbers

(atbi) + (c+ di) = (atc) + (btd)i

(2+31) +(-1+44)
=(2-1) +(314) 1
= 1 + 7 :

@ multiplying congelex numbers(FOIL)
Cathiltetdi)

EX ( 2 + 3 ; )  ( - 1 + 4 1 )

=2(-1) +2(46) +(3iX-1) + (31)(Yi)

= - 2 + 8 1 - 3 4 + 1 2 1 3

= - 2 + 5 i  + 1 2 1 2
= - 2 + 5 1 - 1 2

= = 1 4 + 5 1

?  F a m u l a s
( a t b i l ( a - b i ) ,

2= a =  ( b i ) "
= a = + b =

b u t  i ? = 1

(a+b) (atb) =a'+2abtb"

(atb)(9-6) =92-62

(atbi)(a-bi) = a'+6?



? form:

@ Dividing Complex Numbers

This is just a way to keep the denominater
tree of conley numbers thas the name

"rationalizing the denominator"

a t b i
c t d i

? To rationalize the denominator we multiply

top and bottom by the conjugate of
the denominator!

c o n j u g a t e  o f  a t b i  i s  a - b i

EX - 1 + 2 1
- 2 + 3 i

( - 1+21 ) - 2 - 3 i .)
- 2 - 3 1

=  1 ) ( -2 )  +2 : ) ( -2 )  +  (1X30)  ( r iK -3 i )

( - 2 )  + ( 3 ) 2 8=
2 - 4 ; + 3 1 - 6 i 2

=
13

1 3

=
8

13= 2 - i  +  6
13

1 3



? powers o f
i n

?2 = E L

= 2 2 2  = - i )

= i

= ??'

Q :  1 6 3 = ?

use modulus function mod (n,4)

4)n we use the remanden
to se lec t  one of the four outcomes

r  = 0

r = |

r  =  2

r =  3

1. = 1

1 5

E X 1 5 7 . 3
4 > 6 3

4
2 3
2 0

50 6 3 ; 6 . ? ?

;63=- i

= 1  ( - i )


