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Chapter 04 : Derivatives. 

 

Definition 01:  

Let 𝒇: 𝑫 → 𝑰𝑹, 𝒙𝟎 ∈ 𝑫. The derivative of 𝒇 at a point 𝒙𝟎 , writtren 𝒇’(𝒙𝟎), is given 

by : 

 

 

 

Note 

If 𝒇 is derived at 𝒙𝟎, it continues at this point and the opposite is not true in 

general. 

Definition 02 : 

The limites  

                            

are called right-hand derivative and left-hand derivative of 𝒇 at 𝒙𝟎 respectively. 

Note 

The function 𝒇 has a derivative at a point  𝒙𝟎 if and only if the function’s right-

hand derivative and left-hand derivative are defined and equal at that point. 

Examples :1) Let 

 



  

2\   4 
 

       

Then the left-hand derivative  and right-hand derivative of 𝒉 at zero are not 

equal. Therefore, ℎ does not have a derivative at 0. 

1) Let : 

 

Then the right-hand derivative of 𝒈 at zero does not exist. Therefore, 𝒈 does not 

have a derivative at 0. 

Definition 3 : 

Afunction 𝒇 is differentiable on a closed interval [𝒂, 𝒃] if it has a derivative at 

every interior point on the interval and if left-hand derivative  of  𝒇 at 𝒃 and 

right-hand derivative of 𝒇 at 𝒂 are exists. 

List of derivative rules 

 

 Power function : 𝒉(𝒙) = (𝒇(𝒙))𝒏, 𝒕𝒉𝒆𝒏 𝒉′(𝒙) = 𝒏𝒇′(𝒙)(𝒇(𝒙))𝒏−𝟏 
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Note :  ∀𝒏 ∈ 𝑰𝑵, the nth derivative of 𝒇 is giving by 

 

 

 

Example : 
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