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DEFINITION OF UNIFORM CONTINUITY  

 
A function f is said to be uniformly continuous in an interval [a,b], if 

given: 

 ɭ > 0, ɿ  ŭ > 0 depending on ɭ only, such that  

 
|f(x1) ï f (x2) < ɭ 

Whenever x1, x2 ɭ [a,b] and |x1- x2|< ŭ 

 

THEOREM  

 

If f is uniformly continuous on an interval I, then it is continuous on I. 

 

NOTE:  

 

I is any interval, open or closed or semi open. 

Converse of this Theorem need not be true.  

Uniform continuity => continuity.   



THEOREM  

 

 If f is continuous in closed interval I = |a,b| then f 
uniformly continuous in [a,b]. 

 

EXAMPLE  

 

Show that function f(x) = 1/x is not uniformly continuous in 
(0,1]. 

 

SOLUTION  

 

If possible suppose f is uniformly continuous in (0,1]. 

Given ɭ = ı > 0, ɿ  ŭ > 0 depending on ɭ only, s.t. 

|f(x1) ï f (x2) < ɭ = ı for x1, x2 in (0,1] and |x1 ï x2| < ŭ 



Let x1 = ŭ/2 and x2 = ŭ 

Therefore |f(x1) ïf (x2)| = |1/x1 ï 1/x2|=  

|2/ ŭ - 1/ ŭ| = 1/ ŭ 

 

1/ ŭ < ı => ŭ > 4 => x2 > 4, not possible because then 
x2     (0,1] 

 

 Therefore our supposition is wrong => f is not 
uniformly continuous in (0,1]. 

 

NOTE: Continuity on closed interval => uniform 
    continuity.   

Î
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DEFINITION OF DERIVATIVE  

 
Let f : [a,b] �Æ �5���E�H���D���I�X�Q�F�W�L�R�Q���D�Q�G���&���/�����D���E�������W�K�H�Q���I�¶���L�V���V�D�L�G���W�R���G�H�U�L�Y�D�E�O�H���R�U��

differentiable at c, if   

 

 

 

 

The limit in case it exists is called the derivative of f at c and is denoted by      
�I�¶�����F�� 

 

NOTE:  

 

f is derivable in open interval (a,b) is derivable at every point c of (a,b). 

If f is derivable at c then f is continuous at c.  

�*�H�R�P�H�W�U�L�F�D�O�O�\���I�¶�����F�����U�H�S�U�H�V�H�Q�W�V���W�K�H���V�O�R�S�H���R�I���W�K�H���W�D�Q�J�H�Q�W���W�R���W�K�H���F�X�U�Y�H���\��� ���I�����[�����D�W��
the point (c,f(c). 


