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Quiz

y =g(x)

Compute lim

g(x)forX -> a

X- a

E



Some functions only have a limit from one "side"

lim f(x) lim f(x)
t

X + a x +a

un -

x approaches x approaches
a from the right a from the left

(See book for definitions . ) Poem What about left and
right variants of limits above ?

Problem (a) Graph y
:x

(b) Use the following table to compute slopes

of lines through (1 , 1) and (x , x
2(
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(c) What is the limit of the secant
X - I

slopes as X-> 1 ? lim - = 2
x- 1 X - 1

or set m(x)= then limm(x) =Z
x - 1



You just computed your first derivative ! himx
f'(a) = lim

f(x) - f(a) lim Ex-
X - a

X - a
X+ 1

= lim(x + 1)Lx-> 1

I 1 + 1 = 2

* I
instantamous
rate of change
of f(x) as

X - a



Discussion What is the relationship between

lim f(x)
,im f(x) ,

andA
x + a

In particular ,

what does lim f(x)=L tell you about

lin f(x)
, limf(x? What does limf(x) #im f

x- at

tall
you aboutj both equal h !

thenlim f(x)
X + a

does not exist

Also , if im f(x) = = lim f(x)
,

then lime f(x) = L.
x -> at x+a

(In fact , equivalent !)



The
sign function is sign

: Ro-I given by
sign(x) = for X +0.

(a) Graph sign (x)

(6)CompeteIn sign (x) ,Im signl e

(6) Fix a in R
.

Where does sign (x-a) fail
to have

a limit ?



What about himsin(

y = sin()

sin



Infinite limits
,
limits at infinity

Consider f(x) =
z

: 14
SayIn f(x) = + bl as x gets close to O (from eithera

side)
,
f(x) gets arbitrarily large.

What about m L
DNE

&



say im * = O because as X gets arbitrarily largea

I gets closer and closer to 0.


