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Helen Liang Memorial Secondary School (Shatin)


Advanced level Pure Mathematics


Supplementary Lecture Notes

Limit of function & Continuity

A. Limit of function at infinity

Meaning of 


Techniques similar to limit of sequence, e.g. rationalization, factor cancellation, increasing or decreasing function etc.

(but we seldom use the idea of convergence and boundedness in function)

Example A1




Example A2




Sandwich Principle still applies:




Example A3

Show that for 

, 


Hence find 


Distinguish between 

 and 

  if  


Example A4



 and 




 and 


B. Limit of function at a point

Consider these two functions:



   and    


 f(x) exists, g(x) does not exist but 

 

Notice their graphs:

By means of limit, we can obtain the “value” of a function 

 at a point 

 even though 

 does not exist! [provided that 

 exists]

Consider the following functions on the existence of 

:







Most theorems applicable to the limit of sequence can be applied here.

Example B1

Show that 

 for 

 and 

 for 

.

Hence show that 

  for 


By Sandwich Principle show that 

 and  


The above example is an important result for the evaluation of the limit of some functions with trigonometric components:

Example B2




Example B3




Example B4




Example B5




Another result is 

. However, these limits will be discussed later.

Example B6




C. Continuity

Left and Right limit

The limit at a point might be different when followed from different directions.

Left limit
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Right limit
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Example 
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The limit 

  and 


Continuity

A function 

 is continuous at the point 

 iff 


Theorems concerning continuous functions







 (Method of Bisection)




 (Intermediate Value Theorem)




   (Mean Value Theorem)

Practice

Evaluate the following limits

1.





2.



3.






4.



5.





6.
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