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1. Matrix multiplication: Please try to solve the 
solutions of ATB and BTA. (10%)   

 

2. You have to solve the following ODE by using the Power Series Method, and you only 
expand to x4 term. (10%) 

 [Hint: Taylor’s series; analytic center x0=0; constant c1, c2]  

3. You have to solve the following ODE by using the Laplace Transform Method. (15%) 
[Hint: 

] 
 

4. Please try to solve the following ODE by using 
the Fourier Series Method, and the f(t) is a 
periodic function. (15%) 
 

 
 
[Hint: Let ] 
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5. (1) Please try to solve the following PDE. (15％) 

 

[ Hint: Let uH(x,y)=f(y+mx); 
u(x,y)=uH(x,y)+uP(x,y)]  

 (2) Please try to solve the following one-dimension heat equation by using the Separating 
Variable Method, andαis a constant (20%)  [Hint: Let u(x,t)=X(x)T(t)] 

 
B.C. u(-5,t)=0 and u(5,t)=0 I.C. 

 
 
6. If we can simplify the one-dimension Streeter-Phelps water quality model as follows: 

CBOD model: 
L(t): CBOD at t 
k1: 祛氧係數(constant)  

DO model: 
C(t): 溶氧 at t 
Cs: 飽和溶氧(constant) 
k2: 再曝氣係數 (constant)  

Let D(t)≡缺氧量at t=Cs-C(t)  and  D(0)=D0 

Please try to solve the D(t) by using the above-mentioned two ODE models. (15%) 
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