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Eixample ¥ > a

Investigate him sin (¥)
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The function does not approach a single value
as a→Or So

,
the limit does not exist .
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Eixample
let fax> = {

1-
. ✗

so
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2) what isoxs ?
9c→o

x→o

• As x approaches 0 from left of 0, i.e
Kao,

fcx) gets closer to -1 .

• As a approaches 0 from sight of 0 , i. e. XSO ,

fcx) gets closer to -11 .



One sided limits

In the previous example , the one sided limit exists
:

lion for) = Ilim f-cx) = -I

x ✗→Ot

← →
0

> gets closer to zero
with xao

These are called the left and right
limits.

-twosidedlimit
.

theorem b#⇒=T if and only if
-

✗→a

lion food =L and lim food =L

✗→at
✗→a-



Example -
-
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-
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yq=_y=f2-

>
x
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a) him f-Gc) =o
easy

-

b) him fcx) =3
x→y+

c) him for) = ? ( Two -sided limit ?)
✗→4

Since the left and right
headed limits are not equal,

the limit DIVE



Arithmetic of limit . dim c = c

0C→a'

-1hm 1.4.2 . in textbook

€-8: suppose that
dim food = 2 and lion good -3 .

✗→ -1
✗→-1 (2-3)

Compute :
a) Em ( f-GD Igcse)) = 2-13=-5

setof red numbers
a→ -1

b) dim tea =6
q

x→-1 cc c- IR)
c) him (food . c) = 2. c

x→-1

d) dim fc Igcse,
= 43

"→"

Cfcx) -271cg ⇒
= ? ? f=¥¥⇒

e) dim
✗→ -I



f) I'm (fc⇒+gcxÑn = (2+3)
"" = I'm

✗→-1
( foxy, = (↳In

key point: we can split limits over multiplication,
-

addition and C)
"n promoted the

limit exists .

Can also split up over diwsion provided limit of

denominator is not equal to zero .



Squeeze theorem
consider him sin (¥) = DNE

-100% x2 sin ) c- 10×2

lion sat sinc¥)=0
x→o

x-soi.iq#i.n--"
for ✗C1

a. be a

ifba 1
.

. - f. - - - - -

-x2 ← Isin (Ia) a- x2
sin (E)

- Is sin(E) e- 1

Thm= Let a c-Rond f. g. h be function trot satisfy
fcx) E gcxj e-hcx) .

for all ✗ in a interval around a
, except for possibly

at x=a . If fcx) → 2 as ✗→ a and

hcx)→2 as ✗→ a
,
then go → L as x→a .




