
1.5 Limits et a function

T h e  f u n c t i n  f ( x )  i s  d e f i n e d @ X = a

I f  w e  c a n  c a l c u l a t e  f ( a ) .

E X !t a n  ( 4 )  = 1  t a n  ( E ) =  u n d e f i n e d

t a n  i s  d e f i n e d @ s  b u t  n o t  % .

"It is possible that we cannot evaluete
a  f unc ton  a t  x=a  bu t  we  w i l l see

tha t  as  me  ge t  c l ose r  t o  x=a  t r e
can see the function's value convrge.

EX f(x), open interal at X=9
we canget closer
and closer but
never touch x=a

opal halF- half-
way

5.00=0
half-way

2 .

1.25
1 0 . 0 a = 0 000

you never
touchthe

w a l l !



EX Numberlines

2 < X < 3

I closed
I open

« I  P r e m i n d
2 3

Topen
I c l o s e d

will never
t ouch  3

A Since we can evaluate f/x) for al l

values approaching xed we can
s u r m i s e  t h e  f i x  h a s  a  l i m i t

l i m f ( x )  =  L
x ? a

EXTEstimate the limit as x?o for the
function f(x) = 24x-1

1f (x )  =  e4x-1

f (0.1) = exp (4(0.1)) - 1
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Soon well introduce the derivative of a 3

function f(x), evalrated at X=a, as

d f f(x) -f(a) ? 0= l i m
dx x?a x - a ?  0

Far f(x)  to have a l imit  as X? a

then  we  say f(x),  as x?à, must
e g u a l  F ( x )  a s  x ?  a t
X Approaches "a" from the right X Approches a "from the Loft

> X

a

l i m
x ?  a t

a

(+) side l im
x ? a -

Then a two sided limit exists if by detinition

we have Tim
x > a -

f ( x ) =  l i m f ( x )

or we just say" the limit exist
? Notationally

lim fix/=L weans bothil i m f(x) = L&lim
x?a xsa. xiat



(I One-sided Limitt

? Left-handed limit

?  R H  l i m i t :

l i m  f ( x )  =  L
x ?à

lim f ( x / = M
x ? a t

EX s h u t  a t  i t  s p l i t  a  t u t i othat satisfies the

?  f ( 0 )  = -1

f  ( 3 ) = 1

? lim f(x) = 1
X ? 0

l i m  f ( x ) = - 2
x ? 3 -

? l i m

- 2 7



IIII Infinite Limits

H e r e l i m

x = a

f

f(x) = undefined

we "blow up"

EX

?  X

asynplote

EXI vertical asymptote
sketch f (x)  =2-x openStax.com

(x-1" ? math ? precalents
(look for sketchings)

? Horizonte Aryaplote = 0 sincedeg ontop « degbot

? Vertical Asyaplote = when denon =0
Hee@ x=1 {even "  pows=

f = 0
Test point.@x=?:

x = 2 X-cut

6.1
2

$(2) 2(-1=12 = 122=6



t h e  l o c a t i o n o f  t e a  i s  a r e t i c a l

asyhupto te  i f  e i ther  case  ho lds :

l i m  f ( x )  =  = 2
x = a  e v e nx = a -

(imX*a + f(x) =700
asymplote

B u t  i f
7

x > a -

l i mX - a t  f ( x ) = 7 0 0

x = a  i s  a n

odd asymptote

n=even
(?-?)"

n=odd

(x-a)"



E X

Pre-Calculus Review

a n a l y z e  y =
x ' - 4

x 2 - 2 x - 4 8

o factor the denominator and numeator:

fIXE
(x-2XX+2)
x - 8  x + 6 )

o graph y =f(x): =1 ? 1=1 fwhen des top=dey bot/

? V A :  x = 8 (old) x=- 6 (odd),
power =

power = 1

a  z h o s :  x = 2 , 2

3 y= 1 asymptote

- 1 1 7

- 6 1
8 2 2

approachs
x=I from

below

Note the following:

l im  f ( x )  =  +00
x ?  - 6

l i m  f ( x )  = - 0 0
x? - 6+
l i m  f ( x )  = 1

from above

l i m f ( x )  = - 0 0
x ? 8 °

l i m f(x)  = 00
x? 8+

i m

X ? +00

f ( x )  =1

tromabore

Does the graph cross
y = 1?

x*-41=
x1-2x-48

2-2x-48=12-4
-2X = -4+48

x  =  2 2

y e s ! @ 1


