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Topic4-Limits of functions

-03450Notation

f : D + IR

means
f is a function with

domain D and range
of f

contained in IR (outputs of

f are in IR)
-

Ex: f : (R + IR
,

f(x) = X*

↓

filR-503- IR ,
f(x) =

X



Lef: Let DEIR
.

Let aEIR.

We say that a is a

limitpoint of D if for every

S0 there exists XED

with 0 < IX-a) > S.

I ↑S

· Esa -<x < a + S

XED

/S
a- S a



Ex: D = (0,) 0523
D

u

Alain:is a limit point of D

A

youf :

Let S70 .

We must find an X-> D

with 0 < IX-0kS .

!
0 - S

Let x = min
Then X-D and O < IX-okS .



-islimitto
: Let O < S1

.

Then Set X =

So
,

0 < X <*

And so XeD and O < IX-018 .

X = S/2

-it point of D



in:I is not a litit

↓of : 12 12

M
D

its
Set S =

There is no X- > D

with 0 < IX-21E
S

So,
I is not a limit

point of D. #
-



The rem: Let DEIR

and a EIR .

Then :

a is a
limit point of D

iff there exists a sequence

(XnIh=,

contained in D,

for all n,
with XnFa

and limXn = a.ut Hi
n + 0

-

Ex: D = (0, 1)

We claim that I is a

limit point of D.



D Xz = E Xy=4

-/.X
3 = = a

Let Xn = 1-tn s 2

Then (Xn)h= 2
is a sequence

from

D
,

and Xn#l for all na, 2,

and limXn = 1 -0 = 1.

n+ x

So, I is a limit point of D

I ⑳

=I---D -

-

EAl



Lef: Let DIIR and f : D +R.

Let a be a limit point of D.

Let LERR.

We write limf(x) = - if

X + a

for every
570

there exists

80 where if XED and

oc(x-al8,
then If(x)-1/3 .

y = f(x)

L
-

1= -·



= Let's show lim x= 4
X + 2

Xeroof:
Let EX 0.

We want $30 where if

o < /X-2148,
then 1x2413

Note that

(x= 4) =(x21(x+ 2)
cun let's work
control on this

with S term first
by restricting S

Suppose S1.itrary
Choice

Then if 0xIX-21SE1
,

we



get (x + 2) = (x - 2 + 4)
Y[(x - 2) + 14)

⑮
=1 + 4

= 5
.

So
,

if O < /X-2kS1)
,

then

(x= y) = (x - 2((x + 3)

= /X-21 . 5

= S(x -2)
.

Let S = minEl,]

So
,

811 and S15

Then
,

if 0 < /X-214S ,

we get



(x2 y| = (x - 2)(x + 2 /

= 5(x - 2)

⑪I
< 5 . S

5. 5
= E

Hence if 0 < /X-2kS ,

then 1x241 < E

=


