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Existence of Limits
In Exercises 5 and 6, explain why the limits do not exist,
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7. Suppose that o function f(x) is defined for all real values of x
except x = ¢, Can anything be said about the existence of
lim, ., f(X)? Give reasons for your answer.,

8. Suppose that a function f(x) is defined for all x in | =1, 1], Can
anything be said about the existence of lim,.,q f(x)? Give reasons
for your answer.

9, If lim,—; f(x) = 5, must f be defined at x = 17 If 1t 15, must
f(1) = 5? Can we conclude anything about the values of f at
x = 1? Explain.

10. If f(1) = 5, must lim,,; f(x) exist? If it does, then must
lim,_,; f(x) = 5? Can we conclude anything about lim,_,; f(x)?

Explain.

Calculating Limits
Find the limits in Exercises 11-22.
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43-50.
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a. Make a table of the values of g at values of 0 that approach
0, = 0 from above and below, Then estimate limg_., g(0).

xercises 67-76. b. Support your conclusion in part (a) by graphing g near
()() - ().
1) = - A 2
ints v = —3.1, 74. Let G@) = (I COS I)/I :
calculator can go. a. Make tables of values of ¢/ at values uf‘l that approach f, = 0
ite do you arrive at (rom above and below., Then estimate lim, . G(1).
.999, ... instead? b, Support your conclusion in part (a) by graphing ¢ near
aphing f near lh = 0,
mate y-values on 75. Let f(x) = x'/(1-9,
a. Make tables of values of f at values of x that approaﬂch c = |
nple 7. from above and below. Does f appear to have a limit as
v — 1?7 If so, what is it? If not, why not?
= 1.4, 141, b. Support your conclusions in part (a) by graphing f near ¢ = ¥
I approximations 76. Let f(x) = (3* — 1)/x.
. a. Make tables of values of f at values of x that approa.ch c =0
o K Frgee from above and below. Does f appear to have a limit as
s on x — 07 If so, what is it? If not, why not?
b. Support your conclusions in part (a) by graphing f near ¢ = 0.
Theoryland Examples
-3.99, —5.999, R =BT (v =Sy for xiin [=1,1] and YA (x) RS (R OT
estimate do < —1 and x > 1, at what points ¢ do you automatically know
.01, lim,_,, f(x)? What can you say about the value of the limit at
. these points?
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2.3 The Precise Definition of a

H69) = : : COMPUTER EXPLORATIONS
i 2 I LR RRACY] Graphical Estimates of Limits
HE9) = In Exercises 85-90, use a CAS to perform the follow

= 4, find 111_;1% f(x).

x—2 X — 2 a. Plot the function near the point ¢ being appros

b. From your plot guess the value of the limit.

f(x) Al
82. If lim == = 1, find o “_,.“;‘,,Ex_-“-_lzé
aseimef(x) 3 A N .
=0 86. lim T —X —>X—2
x—*—-l (x =+ 1)
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S x>0 X g7 \/1 + >, — 4l
. 83. a. Graph g(x) = xsin(1/x) to estimate lim,— g(x), zooming in =y
on the origin as necessary. Ny’ } x4 ='Q
b. Confirm your estimate in part (a) with a proof. S e, AR R A
84. a. Graph A(x) = x?cos(1/x?) to estimate lim,_,o A(x), zooming col 1 — cos X
in on the origin as necessary. s TSNy
b. Confirm your estimate in part (a) with a proof. 7 x2
90. Iim

x—0 3 — 3cosx
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< The Precnse Definition of a Limit

We now turn our attention to the precise definition of a limit. W
like “gets arbitrarily close to” in the informal definition with sp
be applied to any particular example. With a precise definition
standings, prove the limit properties given in the preceding se:
lmportant limuts.

To show that the limit of f(x) as x — ¢ equals the number
hetween f(x) and L can be made “as small as we choose”

s see what this would require if we specified the si
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