
 

Lecture 14

Warmup Find a poly w real coeffs that has zeros at

X L and X i and satisfies Plo I

Real coeff cpx roots occur as conj pairs
ie a c its root a rib root

pex a x 1 x i x i
iz i

a x l X Xi Xi j2

a X l X l

a x x x 1

I Pco a C l

Is a I

par x x't X l
2 Completely factor the polynomial

P x X 2 2 4 8
Rat'd root test tell us that only poss rat'd
Zeos are I I IZ I 4 I 8

X 2

PRI 8 2 4 4121 8 0

x 2 is a factor

Apply Long die



x

X Z X 2 2 4 8

1 3 2

44x 8

14810
Pex x 2 x 2 41

2 4 0 x 4 I I 25

Pcx x 2 X Zi x e Zi

Pehr A rat't fan is

f x
Ct

where P Q poly w no common factors

ie f x t rat'd fan
x 3

Ex fate Yx

t



Defn X a is a ver as y of f G if y is as

a either from lettlnight

iii

y b is a hor asy if f t b as to

ri

O

r
Rinko Ver asy for rat'l fan occurs when denom is equal

to zero
7 E
e75 2

µ



puny µ asymo.eu when
i deg P deg Q y leadingcoefCP lead Q
2

deg P degCQ no Lor asy
3 deg IP deg Q

y o hos asym

Ex f
2x l X 14 2x 8T x 4
X l x 12 XZ X 2x 2

Dom range graph asf
Dom f x x I and 2

Zeros of f meets x axis at 8 X I X 4

Ver asymp x I X Z

hor asymp y
2 1 2

y intercept 0 7Co
f o 1 4 1C 1 2 2

0,2
l l

l l

L

I l
t

IiI
ca l

I i

ti I

TI i



Range we look at graph do not include her asym
in the range

range f to 2 U 2 co

1 001
Ex fee X24_ 1 2112132 3 x 3 x X l

graph
Zeros zeros of neem I 2 X

aSy ver Zeros of demon X O L

asyhor y 43

I Il
l l

H
I

t t

iir

I I



Think If

f x PCH

Qu x c

then the graph of F is the graph of Pla bat

w a hollow dot at Costco
is c f x is undefined

c x c Ice c I doesn't changegraph

Ex f j X
x i

f X

w

Exe f x X x i h

x x l x x c x 11

k

n



RMR F PIQ where deg P deg Q 11

ie X 2

X 13

So we can apply long dine to write
P
a

ax b RQ
where deg B c deg Q

hor asympt table as i IO HQ O

ax tb is a slant asym ie graphCRQ approaches

graph of axe b
Pla

eb

I



Ex fc 2 415
3 x 13

l Apply long dine
X 5

3 2x I

x 3x

5T t I

5 15

16

f x X 5 16
3

Det ve asymp X val where Q Lx O

Ver asy 3
3 Find zeros of f x int X l

I
I
l
l
l
l
l
l
l



I

Exe f x 3 Lt 14 2 x 12

X Z X Z

Xc2 byab
1 Long Div

X Z Xt 1 X 12 z by a bit

E 2x
o

3 12 t
3 6

6

f x X 13 6
2

Slant asym at y xt3

er X 2

Zeros at X 3 4

y
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