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11.9: Continuity and differentiability


Continuity: A function  f is continuous at x = c if

(a) f (c) is well defined

(b) 
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If  f (x) is not continuous at x = c, it is said to be discontinuous at c.

If  f (x) is continuous everywhere on an open interval, we say that  f (x) is continuous on the interval  

Note: 
1. A polynomial is continuous everywhere.


2. A rational function 
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is continuous everywhere except x for which q(x) = 0. 


3. If a function is continuous at x = a, then the function should not have any jump, 

    gap, or hole at x = a on the graph.

Ex: Discuss the continuity of each of the following functions.
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Ex: Determine if  f is continuous at x = 2.
 a) 
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b) 
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Ex: Find the value of A such that the function f(x) will be continuous at x = 4.


[image: image8.wmf]î

í

ì

³

-

+

<

-

=

4

3

2

4

3

1

)

(

2

x

if

x

Ax

x

if

x

x

f


Continuity and differentiability
The derivative 
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 exists at x = a,  f  is said to be differentiable at x = a.    A function  f  is not differentiable where  f  is not defined, the graph of  f  has a sharp corner, or where the graph has a vertical tangent line.  
Note: A differentiable function is continuous, but the converse may not be true. i. e there may be a continuous function that is not differentiable at a point.
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