
 

Continuity

Definition A function F B continuous at
x a if

y 7 a is defined ie a is in domain of F

Y Lim 7cal exists
2C a

Lim fix Fla
2C a

If any of these three conditions fail we

say f is Asc ou at a a

T
y fLx

so

y f c continuous at a a

y fCx discontinuous at x b

I and 4 and 3 tail

y tha discontinuous at x C

21 and 31 fail
y fix discontinuous at x D
3 tails

IA y tla is continuous at x a

if we can draw graph through a 7Cas without

lifting pen



Reina
yIu the definition we could replace Lim the

a

Lim Fca Lim fix
x at a a right

info Fla Fca 4 iscotimbove
at x a left

Lima Fca 7 ca fiscohmbelou.ata _a
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continuous From above continuous tram below

be continuous on an intervalI 7 is said to

I it it is continuous at every a in I

9
From above below

at possible endpoints
f is said to be continuous if it is

continuous at every a in its domain
e

From above below

at possible endpoints



Example domain a b closed interval

y tLx
U 7 continuous

Polynomials Rational Functions Power Functions

Trig Functions Inverse Trig Functions Exponent
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Facts constant

Y 7 g continuous at
7 9 7g ct Ig
continuous at x aX a

For quotient heed

goal o

z Lim g Gai b
k sa Lim 7cgGail 7lb

and x a

f continuous at b

The sum product quotient composition

Y z of continuous Functions is again
continuous although the domain may
change



Example

Y I sin I

g LM
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fix sin x continuous

sin
e z
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3 in domain im sin Siu z

7 Cim arctan e
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Recall By Squeeze Theorem Line of sin 11 1 0
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e continuous at x E
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arctan x continuous at x I
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Intermediate Value Theorem

Let f be continuous on Ca b and

7cal f Fcb If N is between 7cal and 7lb

then there exists c in Ca b3 such that

1 Cc N
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Example 3
7C x I

show that for 7 x there

5in x 2

exists c in R Sud that 7 Cc O

Observe that domain is all 112 as

Siu x 1231 For all x in R



Observe 7 C 21 I o

sinc 21 2

7 l I o
Siu i 12

I V T

f continuous on C 2,13 there exist c

in C z i such that 7 Cc o


