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fa®,
(a) Use a graph of f to estimate the maximum and minimum

values. Then find the exact values.

(b) Estimate the value of x at which f increases most rapidly.
Then find the exact value.

— %+ 1

43.] e —————— -
Ll f(x} V'f.?‘l__‘i‘__l_

http://people.hofstra.edu/stefan_waner/realworld/functions/func.html
S
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4.4 LIMITS AT INFINITY; HORIZONTAL ASYMPTOTES

(1] DEFINITION Let f be a function defined on some interval (a, ). Then
lim f(x) =L

X O

means that the values of f(x) can be made arbitrarily close to L by taking x suf-
ficiently large.
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y=1L 1 e y = f(x)
y = f(x) .
y=L
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(2] DEFINITION Let f be a function defined on some interval (—2=, a). Then

lim f(x) =L
I—s—
means that the values of f(x) can be made arbitrarily close to L by taking x s
ficiently large negative.

(3] DEFINITION The line y = L is called a horizontal asymptote of tife curve

y = f(x) if either - -
L ‘= " L‘- '
ljl:r;:b flx)=Ly or liInl f(x)=Lg
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Main examples of horizontal asymptotes: Rational functions where the
degree of the numerator is the same as the degree of the denominator.
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- Find the limit.
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The following is an "odd" application of the "rationalization technique."
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(4] THEOREM If r > 0 is a rational number, then

]
lim— =0
x—+% Y

If r = 0 is a rational number such that x" is defined for all x, then

. 1
im — =0
s X

L}
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5] DEFINITION Let f be a function defined on some interval (a, =). Then
lim f(x) = L
means that for every € > 0 there is a corresponding number N such that
if x>N then e —E=iz

We have a small number of exercises based on this formal definition, but we
won't approach them in general; rather, we will be given a fixed epsilon, and
then use a grapher to find an appropriate value of N.
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Let f be a function defined on some interval (a, ). Then

lim f(x) = =

means that for every positive number M there is a corresponding positive number
N such that

if x>N then flx)y=M

I — ) +la c.ewv}-j

ol
p" ([ ha ’o /N‘J .
“.w ’ WA
N = buww? J
Basically, to establish that it approaches infinity is to show that, given any big

number M, you can find a value of x = N such that the function ( y ) stays
above M whenever x> N.

"I can make it bigger than any fixed number. That means it's approaching
infinity."

Mar 6-10:11 AM

14



110309-4-4.notebook March 09, 2011

g Yy # 62 'I)a‘c."'ws !
\ 4y |

*_::’ A4\ - 1 Geel
Sod N se +hat  FOO=77 S
within  €=.§ of L=72
}47:3.5\
c‘.\-..\'- % #;m—km———'; y=2
. #j:lé‘

Mar 9-12:55 PM

15



110309-4-4.notebook March 09, 2011

L be a max.

Lo is he ripowtal
Tt g«-"

NS rrou’l\?n.j

B (4, FC) s

f'ay=0 —
-F..(".3=-3 Vel Foa

- %Ly
=0 = x=Y foo= T +he3
P Y

(= Ty Ameams £')=0 z
‘( (1 "‘0\\ o~ v Max /P comdidate - v 8 xtb =R

6‘“'(" s-ucq\-: l > D W/

AN

Mar 9-1:06 PM
16



110309-4-4.notebook March 09, 2011

11\' Qﬂ.m# MJ ;,\_ P“cl-.\q
to  fo. EOY=00 s End Bebaviar

X-=oor
foy =1 xq—?&s % -5
wWhat power Lomction dees X N‘“w

oS \x(——‘-'w?

IN
llx‘I \]
- lgxs.-l'?wsqud d‘ﬂ‘“b"""\s.
AN Ser #yg

S'q-q' G&'I' Cf‘qc,kk'
ﬂu;_ eu'claj .

Mar 8-12:55 PM

17



110309-4-4.notebook March 09, 2011

Y,34¥ 139 Flter= -2zs2 (| +ees @) °% SET
p _ =7 Lsad=0 sn I&-dosé-
f &= o @ SE=D ok cos®@=-|
©,T,2T w

.
S At
- s 7 2T &f@,,ﬂ-_

(om) T fi(X=-2 <o & %3 ()
(Taw) W Fi(H)=42 >0

——— ~ 4 [@S ]
= ’J-@os&)k-si x)

e

£
(-

269 £ Go

Mar 8-1:01 PM

18



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18

