


Limits

→ limit of function fast approaches a is equal to a number L
→ independence of flag !

↳ doesn't matter what Fla ) of iff is defined at a → him infers what f would

like to be at a
, not what it is

→ function may not have a limit
RIGHT- HAND LIMIT

r
him f- (x ) =L
✗→at

him flx) =L Should equal !
✗ → a

LEFT - HAND LIMIT

him ffx) =L
t

✗ →a-

CHAPTER 4. 3- ALGEBRIAC LIMIT LAWS

ALGEBRIAC LIMIT LAWS

I lim
c. = e tiff doesn't depend on ✗ ,

neither does limit )
✗ →a

II
dim
✗→ a

✗ = a

II Fifa (flxltglx)) = Fifa fix) + dim

✗→a glx)

# lim (fix)glx)= limflx) • him
✗→a ✗→a ✗→a glx)

I ¥FaJ¥, = ¥1s +1×1

✗→a glx)
'
if ¥1s glx) =/ o

him

✗→21×3-3×+5)ex. evaluate
him

= him
✗→ ,

✗
3 - him 3 ✗ + him 5

✗→ 2 ✗→2

= 1%7, XP -3 limx + lim 5
✗→2 ✗→2

= 23 - 3 (2) + 5

= 7



CHAPTER 4.4 - 4.5
- CONTINUOUS FUNCTIONS

Continuous Function

→ function is continuous at a ( in its domain) if
him
✗→aflx) exists et equals f (a)

→ if ¥¥af(×) DNE or =/ f- (a)
,
flx ) is discontinuous at a

→ fav functions are continuous

→

combining continuous
functions : if f&g are continuous . . .

↳ sum
,
difference

, product , El quotient are cont
.

↳ fog is cont .

↳ d
g is any function where

lim

✗→aglx)=b
exists

,

dim (fog)lx)=f / lim✗→aglx) ) -_f(b)✗ →a

→ if flx) is continuous ,
find limit by subbing

a → fcx) !

dim flx)=f(a) if flx) is continuous !
✗→a

Solving Harder Limits

1. simplify limit
↳ rationalize

,
common denom

, cancelling art values
2 . once f- ( a ) is defined

, sub in a

3. answer will be limit

→ for absolute values
, solve limit

from both directions

1×+31
ex . evaluate dim

✗ → -3 ✗2-4×-21

FOR LHS LIMIT him -1×+3) FOR RHS LIMIT ¥Iz+(×+3#)
✗→ -3

-

,
✗ < -3

✗ →-3
'

1×-711×+3)
✗→ - 3+

,
✗ > -3

=
him

✗ < -3 =
him ✗ 3- 3

✗→ →
+

✗→ -3
-
- ×#

✗ c- 3 < 0 ✗ c- 3) 0

i. 1×1-31=-1×+3) = To 1×1-31=111-3 =
- To

i. limflx) -- DIVE
✗→ -3



Limits & Vertical Asymptotes
→ if flx) has vertical asymptote at a , then

dim
✗→a

= ± ✗ FIFA DNE
,
but still specify it 's infinite

↳
sign

of infinity depends on direction of limit

ex . evaluate limit of

7
him tan ✗ = ✗

" ^

✗→ E-
'

,H:/dim 1

✗ → qt
tan ✗ = - X f

,

i

✓ I ✓

¥
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CHAPTER 4.8 - LIMITS INVOLVING INFINITY

Infinity : not a # ,
a concept !

OKAY :

✗ + ✗ =D n xx = no
,
n > o xx - D= - x

xxx = X n x x = - y
, neo

±% = 0

MAKES NO SENSE lincleterminant forms) :

X - D= ?? G- = ? ? this is illegal ! I like 8)



4.8.1 - 4.8.2 - Asymptotes

VERTICAL ASYMPTOTES :

→ fix ) gets ✗ ly T or
I depending on direction of limit

lim f / ✗ ) = ✗ or limflx) = - X
✗ → a ✗ →a

↳ NOTE : lion DNE
, instead diverges to ✗

HORIZONTAL ASYMPTOTES :

→ describes long-term behaviour of graph him

✗ → ✗
f- (x ) =L

→ him of fcx) as ✗ → ± ✗ .
. .

ex.
dim Inx = ?
✗ →

^
dim

✗ →•
lnx =D or :

"
as ✗ approaches an infinitely large

< ! #
" T

" PP""" """"T
"

NOTE : can't use him laws since they only
work for lims that exist

4.8.3 - Methods for Finding Lims at 1- X

METHOD 1 : factoring out dominant term

ex
. x%% (3000×2-4×3)
=
him f-y×3)fzo¥

"PP""" - • ig . , = -,

→ approaches I→

✗→a

= - x



METHOD 2 : factor num .
El denom . by highest power term in denom .

ex. dim

✗ →•
=
3×2+2×+1

- ✗2 + 3

= #13+2×-1 + ✗→)
) factor out ✗ 2

* (3×-2-1)

=
3+2×7-9 +¥20

) cancel cut ✗z

3*-02-1 ) all other terms → 0

= -3

METHOD 3 : scaling w/ exponentials
→ divine numerator & denominator by dominant term

ex
. lim ex- I

✗→ ✗ 4+5ex

✗→ •

'y¥¥¥°
) """he humadouncm by ex

= him

2) substitute ✗
= ¥

METHOD 4 : scaling w/ radicals

ex. limÉ 1×2 )
✗→x 3×2tÑ

✗ →•
xzgztyx.gg/ "

b "t leading term from term in nad

= him
✗ - 2

✗→ • 1×15-+5×-2
) bring ✗' out of race

=
him

1- 2×-70
✗→x 3+4*-0

) divide hum od canon by ×
=
dim

sub in X
= of




