
 

Answer on Question #68369 – Math – Differential Equations 
 

Question 
 
Form a partial differential equation of 
 

𝑢 = 𝑎𝑒𝑏𝑦 + 𝑏 sin 𝑏𝑥 
 
 

Solution 
If 

𝑢 = 𝑎𝑒𝑏𝑦 + 𝑏 sin 𝑏𝑥, 
then 

𝜕𝑢

𝜕𝑥
= 𝑏2cos 𝑏𝑥,   

𝜕𝑢

𝜕𝑦
= 𝑎𝑏𝑒𝑏𝑦, 

𝜕2𝑢

𝜕𝑥2
= −𝑏3 sin 𝑏𝑥, 

𝜕2𝑢

𝜕𝑦2
= 𝑎𝑏2𝑒𝑏𝑦. 

Thus, the function  
𝑢 = 𝑎𝑒𝑏𝑦 + 𝑏 sin 𝑏𝑥 

satisfies the partial differential equation 
𝜕2𝑢

𝜕𝑥2
−
𝜕2𝑢

𝜕𝑦2
+ 𝑏2𝑢 = 0. 

On the other hand, the function  
𝑢 = 𝑎𝑒𝑏𝑦 + 𝑏 sin 𝑏𝑥 

 
satisfies the system of partial differential equations: 

{
 

 
𝜕𝑢

𝜕𝑥
= 𝑏2 cos 𝑏𝑥,

𝜕𝑢

𝜕𝑦
= 𝑎𝑏𝑒𝑏𝑦.
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