
MAE Fall 2018 HW1 Solutions 

 

Task 1 

 

(a) 

𝑢(𝑥, 𝑡) =  𝑎0 + ∑ 𝑎𝑛 cos(𝑛𝜋𝑥) exp(−(𝑛𝜋)2𝑡)

∞

𝑛=1

 

where 

 

 𝑎0 = ∫ 𝑃(𝑥) 𝑑𝑥
1

0
 , and  𝑎𝑛 = 2 ∫ 𝑃(𝑥) cos(𝑛𝜋𝑥)𝑑𝑥

1

0
 for n > 0.   

 

Plot: 

 
 

 

 

 

 

 

 

 



(b) 

𝑢(𝑥, 𝑡) = ∑ 𝑎𝑛sin(
𝑛𝜋𝑥

2
)exp(−(

𝑛𝜋

2
)2𝑡)

∞

𝑛=1

 

 

where the summation is over odd values of n only, and 

 

 𝑎𝑛 = 2 ∫ 𝑃(𝑥) sin(
𝑛𝜋𝑥

2
)𝑑𝑥

1

0
 , for odd values of n. 

 

Plot: 

 
 

 

 

 

 

 

 

 

 

 

 



Task 2 

 

𝑢(𝑥, 𝑡) = 2 𝑒−𝜋2(𝑡+ 𝑡2+
1
3 𝑡3)−3𝑡 sin(𝜋𝑥) +  𝑒−9𝜋2(𝑡+ 𝑡2+

1
3 𝑡3)−3𝑡 sin(3𝜋𝑥) 

 

Plot: 

 
 

Task 3 

 

𝐸(𝑡) =  
1

6
 𝑒−3𝑡 +  

1

2
 𝑒−𝑡 

 
Task 4 

 

We will discuss the solution of this task in class. 

 

 


