
Lecture (10): Partial differential equations 

Derivation of the diffusion equation 



2- Derivation of the wave equation 
To derive the wave equation in one spacial dimension, we imagine an elastic 

string that undergoes small amplitude transverse vibrations. We define 𝑢(𝑥, 𝑡) 
to be the vertical displacement of the string from the 𝑥-axis at position 𝑥 and 

time 𝑡, and we wish to find the pde satisfied by 𝑢. We define 𝜌 to be the 

constant mass density of the string, 𝑇 the tension of the string, and 𝜃 the angle 

 


