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What is a

limit ?

fix > him fix> is the limit of f as

x → C

X approaches c

Numerically
① fix > = 4×+1 , him fix > = 9

✗ → 2

÷.li#::::::::E:::-
② fix > = ÷

,
,
lim fix ] = DNE
✗ → I

i.li#-::t.-E.E:.:::-
③ fix > = { Y if x≠o

if x=o
-
him fix ,
✗→ 0



I

EÉÉ:÷
→ o o-

then → fix > = 0
,
but fco ) =\

One - sided limits

"

from the left
"

= ¥:c_ fix )

"

from the right
"

= ¥:* fix )

km fix> exists
,
when him fix > = kings fix>

✗→ c ✗→ c-

we let him fix ) : = him
✗ → c ✗ →c-

fix )

④ fix > = ˢ%⇒ ,
him fix ,
✗→ o

;#l:É÷÷
lion fix ) = 1

,
lin

✗ → o
-

✗ → ◦
+
fix > = I

⇒ him fix> = 1
,
but fin = DNE

✗ → 0



Evaluating limits Graphically him fix> =L
✗ → a

lion fix ) = L
-

✗ →c-fix)

%:<+ fix ] = L +

C = - 5 : L = -2

C = - 3
,
L
-

= O
,
L
+
= 1.5

,
L = DNE

C = I
,
L
_

= - O
,
L
+
= + is ,

L =DNE

fix) < = 2

him fix > = - s
✗ → z

-

lim
✗→
2-1-14 ) = - y

him fix ) = - A
✗→2

f- (2) = DNE !
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71W1# Csc 0=5

, Iz < 0 < ×
, find cos 0

Csc 0 = ÷n
,

= 5 , then Sino = 1/5
"12

Sin 'D t cos
'

0=1 MM ☆
1455 + cos20=1

"¥-
cos 20 = I _ 1/25

= 24/25

Cos 0 = ± V24/g-
Cos 0 = -

EY /g-

-

Lesson 2 : find limits numerically /graphically
and One - sided limits

.

What is a limit ?

Consider a function fix>

¥5
,
fix > = the limit of fix > as

x approaches c



Numerically
① fix > = 4×+1 , him fix >

✗ → 2

:i÷÷÷:÷.

→
a 7

¥72 fix > = q

② fix > = ÷
,
, t.LY, fix >

2C

t.li#-:::::.:::y-:::1..::-
→

is ≠ →
←

FYI
,

fix > = DNE

③ fix > = { Y if x≠◦

if
x - o

s
him fix ,
2C -70

"" = .

;⇔|÷É:÷.

!
,

→
◦ ←



t.ci?ofcx > = 0 ,
but for = I

*
One - sided limits

"

from the left
"

=
him
_

fix )
✗ → a

"

from the right
"

= lim
✗ → <
+ fix ]

we

say if
him fix> = him fix > ,✗→ c- ✗ → c.

+

then him fix > exists and is

✗ → c

equal to the one-sided limits

④ fix > = sin÷ ,
tin fix ,
✗→ o

fin -- ☐NE
, g¥ÉÉ÷•

→ ←



Lim
✗ → ◦
-

fix > =\
,
him fix > = ,
✗ → ot

So ¥;◦ fix > = 1-

Very important limit

find limits graphically
him fix> = - 2

fix > ✗ → -5

him
✗ → - 3-

fix] = 0

him
✗→ -3-1
f ' " ] = 1.

slim
fi >e) = DNÉ

✗→ -3

lim fix > = to
him fix > =

-

I

✗ → It✗ → 1-

him fix > = DNE
✗ → I



fix] him fix ] = - A
✗ →2-

ooo

lim

✗ → 2-1
fix ) = - is

0

him f- (x ) = - °
✗ → 2

f- (1) = 5 , but

tim
✗→ ,

+

fix > = 0
,

him fix > = 0
✗ → ,

_
f- (x ) = 0 , him

✗→ I


