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Definition 
The derivative of a function f is denoted as f’ and defined as following: 
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Example 

If 2)( xxf = , find )(' xf and )2('f  
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Example 

Find ))(( 33 xxxxDx +−  
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The Chain Rule 
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Dff ='                      first derivative of f  

fDff 2'''' )( ==              second derivative of f  

fDff 3'''''' )( ==              third derivative of f  

fDff 4'''']4[ )( ==             fourth derivative of f  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



x?  (read delta x): a change of x?  in x   
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differential: dx , dy  
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Definition 

A function is called 1-1 (one-to-one) function if and only if )()( 21 xfxf ≠  for any 

two differential elements 1x  and 2x  of the domain of f . 
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If f  and g  are inverse functions which are differentiable, then 
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Definition 
For any positive number a , 1≠a , the exponential function with base a  is 
defined by 
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set xaxf =)(  

By definition, for any number x  
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The inverse of the exponential function xaxf =)(  is called the logarithm to the 

base a , abbreviated alog   domain ),0(log ∞=a  

 

Thus yxa =log  if and only if xa y =  

 
 

kx
xD ax

1log =  for all 0>x  

 

1loglog|log
1

1

1

aa
x

a

x

xtdt
kx

−==∫  

 

dt
tk

x
x

a ∫=
1

11
log                 

h
ak

h

h

1lim
0

−=
→

 

 
2=a , 693.0≅k  
3=a , 099.1≅k  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The Natural Logarithm 
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The natural exponential function 
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Definition 
The hyperbolic sine designated by sinh 
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The hyperbolic cosine designated by cosh 
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Periodic function 
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Integration by parts 
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