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1. Find the Euler partial differential equation for each of the following functionals: 

(a) ∫ √1 + 𝑦′𝑏

𝑎
𝑑𝑥 

(b) ∫ cos(𝑥𝑦′) 𝑑𝑥
𝑏

𝑎
 

 

2. Repeat Problem 1 for the following functionals: 

(a) ∫ (𝑦′2
+ 𝑦2)

𝑏

𝑎
𝑑𝑥 

(b) ∫ (5𝑦2 − 𝑦′′2
+ 10𝑥)

𝑏

𝑎
𝑑𝑥 

 

 

3. Show that a function that minimizes the functional  

𝐼(Φ) =
1

2
∫ [|∇Φ|2 − 𝑘2Φ2 + 2𝑔Φ] 𝑑𝑆

𝑆

 

is the solution to the following differential equation, 

 ∇2Φ + 𝑘2Φ = 𝑔 

 

4. Obtain the variational principle for the differential equation 

−
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑠𝑖𝑛𝜋𝑥,     0 < 𝑥 < 1 

Subject to 𝑦(0) = 0 = 𝑦(1). 


