Section 2.2: The Limit of a function

A limit is a way to discuss how the values of a function f(z) behave when x approaches a number a,
whether or not f(a) is defined.

Let’s consider the following function:

flz) = (r in radians).

sin 0
Note that f(0) = is undefined. However, one can compute the values of f(x) for values of x close

to 0.

f(=) lum S22 = 4

Y | X
+ 0.1 | 0.99833417 N X=>0
+ 0.05 | 0.99958339 §
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The table allows us to guess (correctly) that that our function gets closer and closer to 1 as «

approaches 0 through positive and negative values. In limit notation it can be written as

sinx sin

limn = lim =1
—0— T | N Q}\ *
- \_/—f_rd _ N “
which implies that QQ—%"’ \" 0 ¥ ‘5“"r hand, v
Qi . sinx
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DEFINITION 1.
e If lim f(x)=

T—¥a~

L—ril

lim+ f(x) = L then lim f(x) erists and lim f(x) = L;

I—ra T—ra

o If lim f(zx)# lim+ f(x) = L then lim f(x) does not exist.
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lim f(2) = $ (1) = 3 lim f(2) = £C=3

Y

Title : Jan 26-10:01 PM (Page 3 of 9)




lim flE) = 2_
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—3—= if z<-2 R
flz)=1% 2z if 2<zx<2 = X-V ____________
22 —4x+3 if x>2 \
Bt i O
RS
_____ 2.2l
310
Find the limits (using the graph above):
;E(o) - o
lim f(z)= O — lim f(r)= O lim f(z) = O
lim f(z) = -4 = lim f@@) =y Jim f(2) = DA
rglgl_f(d*): Y .# r]i,%f(‘”: - lim f(z) = DNE
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DEFINITION 3. The line x = a is said to be a vertical asymptote of the curve y = f(z) if at least

one of the following siz statements is true:

Y

/

N
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REMARK 4. The vertical asymptotes of a rational function come from the zeroes of the denominator.

EXAMPLE 5. Determine the infinite limit:

-

(a) ﬁl_i}g Ii4 = — oo X=4 (s verticad cu.s‘a,mp‘hft
L— A
< = Xx-4 <0 =y — <
. iz
(b) xl_lgl+ r—4 o
o - 1
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d) lim —— = [2e) —
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r—4
x?—5x+4

(a) What are the vertical asymptotes of f(z)¥

EXAMPLE 6. Given: f(x) =

(b) How does f(x) behave near the asymptotes?

f}im bx) = BLM. — = —oo

_ x-
XD\ X =) o
<&\ A x-1<o = )(Tl_<o

/Q,(M, ﬁ(fb\.—_ + cO

Y= 17

|
R
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