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1. Numerical differentiation : 

a. Within your folder, create a new notebook and name it: TP04.ipynb 

b. Start your notebook by the first cell of importing necessary modules: 

 
c. After that, within a new cell code, write the program allowing to compute the differentiation 

of a given function 𝒇(𝒙) = 𝐜𝐨𝐬(𝒙) with forward, backward, and central method 

 
d. Add the following cell code to visualize the performed computing 
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2. Euler Method : the following code use Euler method to resolve the following ODE: 
𝑑𝑦

𝑑𝑡
= 𝑓(𝑡, 𝑦(𝑡)) 

Try it with N=10, 20, 50, and 100.  

 
3. Runge-kutta method: Use the same code above and replace the Euler method by 4th order Runge-

Kutta as shown below: 

 


