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Warm up: State the end behavior of the graphes.
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Graphs of polynomial functions of higher dearees

*Graphs are continuous and can be drawn without
picking up your pencil. No jumps or holes.

*Graphs are smooth curves so there are no sharp
turns (like absolute value) W K

*the y-intercept is the constant term
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End Behavior of Polynomials

Degree is Even
y==3x+2x"+5

E{

Degree is Odd
y=2x"-3x+4

Ex.{'

- y = =3x5 +3x° y==2x —x
NLeading Coefficie PR y=-2x -x+4
| A rises to left . :; falls to left
. . . 3 4 e F .
Leading Coefficient is \ / rises to right |3 / rises to right
ege e R
Positive (+)/ ) _(yomasxo-n|fd [y —masx—>—
E _1'=—3.\' +2x: +5 Y= 0asX = & 5 y—>0asx —>
X. . - Iio
y=2x"-3x+4 p Ex.y=-3x+2x"+5 |8 / i Ex.y=2x"-3x+4
- f
: falls to left 4’\ rises to left
4
Leading Coefficient is falls to right \ falls to right
Negative (+) | yo—wasxs-of | _ [y wmasx o -

« L

Yy -0asx >

yr-0asxy—>«

y=-=3x°+3x*+5

Ex.{"

y==2x"—x+4

=0

} \ Ex. y=-3x°

\ Ex.y=-2x -x+4

+3x° 45

visual examples:

even degree Y
positive lead coeff 5)(
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even degree ,5)(.“
negative lead coeff
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odd degree
posmve lead coeff DX

odd degree
negative lead coef
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Give the end behavior for the polynomial

y =(4x) +5x* +7x +1 y (-3x9)+2x -1
Odad. positive deg'&‘:) LC:-3
degree'.B LC:4 even '\ﬁm

X — ¥&f(x) > -0
X = o,f(X) = _00
L))

X — —o,f(x) > =29
X — oo, f(x) > ~ 29

A

Give the end behavior for the polynomial
y=x*+5x* +3 L y=-x"+4
d%ra:q (C: | E%B LC:—I

even~ positive | odd NegakiR

x>-0f()>00 | x50 5 0o
x > o,f(x) > 2D L X5 0, f(X) 5= OO0

! atia
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multiplicities.

Multiplicity of Zeros (Roots)
1 1 1
oD ol arra
Singl‘e zero %?withm Zero with r:mlti licity 3
Crozs Hvough unceS O Flalteas (horizote!
bk zgro"?rod) X -OKIS faget)
ldentify whether the function graphed has

an odd or even degree and a positive or
negative leading coefficient. Define

~40¢

Degree € 12N
Lead coeff ==

roots and mult: 22
K- mubt. | WP ¥K=-3,%=-1, X=I
¥=-\ mat.3 (o \ % ¥=3, ¥=5 d\lﬁw/
v="> Mmult. Q 0 mult. |

Degree _.odd\
Lead coeff =
roots and mulf:

-
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y

-

Degree €0oan

Lead coeff =+

roots and mult:
Y=-3 mult. Ca
w=-\ mult, |
Y= u MM{'. 3

The Fundamental
Theorem of Algebra

« If P(x) is a polynomial of degree n, there
are exactly n complex roots. ¥~ means 2 s

* This means that some of the roots might
be imaginary and some might be real.

1mogurosy. Solukions aluways come
N PAS +3
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ZLeros of a Polynomial Function:

An n™ degree polynomial function in one variable has
at most nreal zeros. There will be exactly nreal or
complex zeros.

An n™ degree polynomial will have at most n-1
"turns” or "relative max or min".

X® = Gthoeg. = G-\ =5 buwrs
)(Q U Q—\- ‘{w’n (CX'\:(W“MQ

)(7[\] -l = 2 tensS

* X =aqais azero orroot of the function f(x).

X=Y
* x =qais asolution of the equation f(x) = 0.
X=Y £in=0
* (x - a)is afactor of the function f(x).

X -4
(a,0) is an x-intercept of the graph of f(x).
(4,0)

*
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1. Consider the polynomial function g(x) that has zeros at

x=3,x=-y2, and x =y 2.
cm\af 4o SLeclors (o Qar‘k
a. wha

is the minimum degree of the
polynomial function g(x)2 3, ‘oc there are >
e\ 2erosS
b. Assuming all of the coefficients of the polynomial are
real and the leading coefficient is 2, create the
polynomial function in factored form that should

describe g(x). 9&\&5‘ "33 (X R ﬁj/(x— ﬁ)

k. hese st
c. Rewrite the polynomial, g(x), in expanded form.

5605 0D (4G
= (an-6) (X° o BorrTT =)

@60 - (ax-0) (x>-2)

3(\(\ —AY° - (o> - 4%+ s

2. Consider the polynomial function p(x) that has zeros
atx=2,x=-2, and x=4.

a. what is the minimum degree of the polynomial

function p(x)? /5

b. write the polynomial function, p(x), in expanded

form. 'P(x3: (5(-’;) (X—FQD (¥—LD
(x>-4) (x-4)
[pe0=x>- 42Uy +({)
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3. Consider the polynomial function q(x) that has zeros

atx=1and x = 3i, & =3I rimagirasey Sol. < !S

Assuming the leading coefficient is 1, create a of"-

polynomial function in factored form that should Qg,\&
describe q(x).

cl()d" (X-)Cm> m\*-p"a—{_
= (% - ‘)(X"}""‘?%"q ) “:.
(X -\ (P -9¢-)
o%j%q}
a(x) = )(3—X°+‘hl—q

c. Rewrite the polynomial function, q(x), in expanded
form.

q(x) =

Lact = (-D)X+D) = PP = X 4
Qi+ -t~ (x-ANwa) = X 4Hi%= X +Y
2 -t V2:+G
Uit =Yt NG '(p
5i+ =D Y25

(o) +- 3L
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4. q. List all of the zeros and

multiplicities. i =
xz—| male [ 21 /\ §

5 4 -3 -2 - 2 3 4 5
)( 2 mult A A

b. Assuming all of the factors are
real and the leading coefficient
is 1, create a polynomial
function in factored form that
should describe m(x).

)t -1) (x-D)6t-3)
-y )O(’-@Hq) [x)—(xm(sé—) (YJS)j

K4 -@>+4X
-1
C. rewrite the polynomlol function, m(x), in expanded

fom. (M) = XT-l3+x>46x-9 ]

5.
a f)=x3—-4x2+x+6 \
f y n/umber of real zeros:

(indicate any with higher multiplicity)

3

S r | VR —| number of imaginary zeros:
£S5 \ O /
>

QA = deg'« 3

Jix)
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b. h(x) = —x*+5x? +1

4y \ -
10t ‘h).f‘\s “’
. ™ ~

N—

Aecpee Y

number of real zeros:

)

number of imaginary zeros:

A _

™~

c.g(x) =x>+2x*—4x?-5x+6

e
10

—

N— -
’a-kums-& | = d@B

™

number of real zeros:

>

number of imaginary zeros:

_/
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