
MAE502 Fall 2018 HW3 Solution 

Task 1 

(a) All values of c on the real line, –∞ < c < ∞, are eigenvalues, except isolated points at 

 𝑐 = − (
𝑛𝜋

10
)

2

with n = 1, 3, 5, …, which should be excluded. The eigenfunctions are 

𝐺𝑐(𝑥) =  
sinh ((𝑥 − 5)√𝑐 )

 √𝑐 cosh (5√𝑐 )
    ,   𝑖𝑓 𝑐 > 0 

𝐺𝑐(𝑥) =  𝑥 − 5    ,   𝑖𝑓 𝑐 = 0 

𝐺𝑐(𝑥) =  
sin ((𝑥 − 5)√−𝑐 )

 √−𝑐 cos (5√−𝑐 )
    ,   𝑖𝑓 𝑐 < 0 𝑎𝑛𝑑 𝑐 ≠ − (

𝑛𝜋

10
)

2

, 𝑛 = 1, 3, 5, … 

(b) Plot: 

 

(c) The orthogonality relation does not hold. 



Task 2 

𝑢(𝑥, 𝑡) =  ∑ 𝐶𝑛(0) 𝑒(𝑖 𝑛 𝑈− 𝑛2𝐾)𝑡𝑒𝑖 𝑛 𝑥  ,

∞

𝑛= −∞

 

where 

𝐶𝑛(0) =  
1

2𝜋
 ∫

[1 − cos(𝑥)]8

256
 𝑒−𝑖 𝑛 𝑥 𝑑𝑥  .

2𝜋

0

 

Plot: 

 

Task 3 

𝑢(𝑥, 𝑡) =  (1 + 𝑡)2 + cos (𝑥 + ln(1 + 𝑡))  

Task 4 

𝑢(𝑥, 𝑡) =  cos(2𝑡) + 
3

2
sin(2𝑡) + 4 𝑡 cos(𝑥) + 2 sin (𝑥) 


