Section 2.2:

A limit is a way to discuss how the values of a f
whether or not f(a) is defined.

Let’s consider the following function:

—Sin¥ _SinX

£ 0= S

The Limit of a function - ¥

ction f(x) behave when x approaches a numher a,

-?”/

evenw f(z)= 312:13 (x in radians). 4;‘ 7@
o S\/S‘nwme‘\-\r-h: w.rt, the Y-0as
Note that f(0) = is undefined. However, one can compute the values of f(x) for values of x close
to 0.
% f(z) y

+ 0.1 | 0.99833417

+ 0.05 | 0.99958339 /’1\

4+ 0.01 | 0.99998333 @

£ 0.005 | 0.99999583 0|0

4+ 0.001 | 0.99999983

2§

The table allows us to guess (correctly) that that our function gets closer and closer to 1 as x

approaches 0 through positive and negative values. In limit notation it can be written as
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which implies that
. sinx
m = =1 FACT
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DEFINITION 1.

o If lim f(z)= lim f(x)=L then lim f(x) exists andllim flz)=1L; l
r—ra " r—rat T—ra —_— —ra

e If lim f(x)+# lim f(x)=L then lim f(x) does not cxist.
T—ra r—at T—a

—
7/

N
) e o
&m g(‘i')=5 ' “
€A 3 N .
()RS g(a) =T
(,(3,00\000\)':5
ot * <\
?.T—-" -?(*3-{2 ’) x =1
o , x>\
Liwm £ ONE
AN
Y. x+0O
g(«)=ix h *

)

Lmfay=1 .
X990
) However £ (0)=2 =1

Title : Jan 26-10:01 PM (Page 2 of 9)




lim f(x) = 3 lim f(z) =

Y
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lim f(z) =2 tim f)= DN E

L\
\i
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lim f(x) =

r——2
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Limits of piecewise defined function.

EXAMPLE 2. Plot the graph of the function

Due Wednesday
ot the %MI-VW\{V";L

5% Jdass

—3—
Name fay={ 20
2 —dx+3 if z>2

if z<-2
if —2<z<?2

Find the limits (using the graph above):
li = li €)=
Jm £(2) Jm, £(2)
li z) = li )=
RB 2z o
lim f(z)= lim f(xr)=
T2~ r—2F

lim f(x) =

x—0

...........................

lim f(z)=

T——2

lim f(x) =

—2
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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:

lim f(z)=o0 lim+ FiE] =68 lim f(z) = oo
T—a r—ra T—ra

lim f(xr)=—occ lim f(x) lim f(z)= —o0

r—a” z—rat T—ra
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REMARK 4. The vertical asymptotes of a rational function come from the zeroes of the denominator.
——
pr——

EXAMPLE 5. Determine the infinite limit:

(a) lim \j: -:{—- |S rq#oV\aJ-

”“z x4
1 \ x<y = X1 <O=

=

'" — 7,4 < = =—°°
0 i T
174 3 x—‘t 70
(c)lg’r}‘rpi DN E (Sec (9\2\(‘0))
() lm —— T — e
e—0- zt(x +4) s- j‘ -
X <O -y o) '3 €

(e) lim e

B it~ 0O

, 3—=z
O I et~ O

{

lim cscx =X —
(2) B wtit LW si'\x

o) T
Determine sigw of y=Smr when X <T (closdbr)
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. L
x? —5r+4 1
(a) What are the vertical asympfofes of f(x)?

(N
tnd rol$ °fy QV\O’N\U\&.‘VP ) - _
Fx ?x+4—o bin )= w37 =7

> |~ k=1~
(x-«)(x )=O 5oy el s verk awymple.

r—4 ;
EXAMPLE 6. Given: f(x) = - E A OF( )-

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

— i\ Lo £y = Lo, -1

X2 k>3 X~ T’
': Il B foe b 7 = o0
)s'--; D k= |t 11
—’ +
\\.' A
I
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