
3.4. Graphs of Polynomials

polynomial: anX+OnX+..+A,X70,X+060

EX. 4x6-x3+11x3-14=0
* no fractional or decimal powers.

* degree = highest degree of all terms in the
uhomial.

*decreasing power (please)
wooden

* genrally polynomial have a roller coaster
appearance:

? localmaximums (turning points) far away
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factored form Fundamental The of Algeb (4)

all polynomialsof degree in, that is
f(x)= anX"+ an X'' ana Xi... + A, X ta, x'ta, x: O

can befactored into nabinomials

f(x) -@ (x-r,)(x-rz)(x-r3) ..(x-rn)(x-rn)

whee ri can be real, zero or complet i
conjugate

or inational conjugate 1452, 1-52

EX f 1 x ) = x 6 - 2 x 4 - 3 × 2 Q: whatare thezeros
a n d

# f a c t e
y - i n t

f(x)=X=(x4-2x2-3)
complexconjugates irrational

=x* (x71)(x2-3)
conjugates

f(x) = x'(x+iXx-iXx+53(x-55)
I multiplicity 2, the rest are multiplicing one

? Real zeros are (x=0 (multiplicity 2)
[x-int] x=+53

? Complex zeros are x=ti

?y-int: let x=0 #f(0)=0-2-0-30°



what are the zers of

f(x)=2x3-x'-8x+4
=x* (2x-1) -4 (2x-1)

=(2x-1)[x2-47
fOx = (2x- 1)(x+2)(x-2)

Ex-1=0/X+2=01x-2=0
(x =?, (X=-2) X=2)

* Intermediate Value Theorem

Let f(x) be a polynomial function. The
I. V. T. stales thattiff (a) and f(6) have agrosite
sighs then there is atleast one valve"" between
a and b such that f(c) =0

'f(6) >0

f la)<o
nine crossings

EX Confirm there exists a 790 between x=2$x=4
f o r  f ( x ) =  x ' - 9 x

?  f ( 2 )  = 2 3 - 9 2 = 8 - 1 8 = - 1 0  6 )
there + ( 4 ) 5 4 3 - 9 4 = 6 4 - 3 6 = 2 8  ( + )
exists element of

so, yes, 3 at least one xE{447 wheef(x)=0



6
Dfar away behavior: For large X (4) or

II largex (-)

f(x)=anX"+....+do
odd

degree

n= 1,3,5, ''
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alocal crossing behavion
+(x) =(x-2)°

f(x) =(x-2)3

f(x) = (x-2)

p a r a b o l i c "

near  x=2

" t o u c h - n - g o

f l a t

2 "cub ic "  l i ke
near  x=2

l i n e - l i k e

n e a r  x = 2

EX Discuss the crossing mechanisms for
3

f (x )  =  (x -2(x-1)  (X)

x=0 multipl icy? "cubic-l ike"
crossing

x=1 multiplicity 2 parabolic-like
crossing

? x = 2 multiplicity 1 line-like
crossing

6th
degree



c o n t

? end behavior

sketch f(x) =(x-2XX-1)
I T

6
+ +

Gentorm:

XX-2(X-1)

Sketch

? x  = 0

? x = 1

= X = 3

cubic-
l i ke parabolic

like

Line like

? X = 0  c u b i c - l i k e

? X=l  touch-n-go

? X=2 l inear- l ike

=xX-2Xx-2x+1)
= X X'-2x7x-2x44x-21

f(x) =+6-445+524-223 Gen.

m(X) = -2xx-1)(x+3) =-2x*1...X

linear,mult isl
parabolic, mult is 2

l inear ,  mul t .  is !

I. far away
and behavior

I I  ?  I V

I I



C. S. I problem

EX What is the egn of a degree 4polynomiah
that has a multipling 2 zen 6 x=4 and

multiplicity 1720s @X=/and x=2)It
also has a y-intercept @3. (0,3) -pt.

? Zeroswe have 4 zeros

t V .
? Factored Form

f ( x )  =  a  ( x - 4 )  x - 1 X x + 2 ) Form

f lu) = a (0-4) (0-140+2)4 Point
3=2?16?(-17-2)
3 = - 3 2 a

3
a  = -

3 2

Solve

So f(x)5-32 (x-4) ° (x-1)(x+2), Filal

-  3 . 4  i s  d o n e


