
1.  Solving the following differential equations. 

(a) (10%) ( )2 2 0, ?x y y y y x′′ ′− − = =  

(b) (10%) 26 6 xy y y xe′′ ′+ − = , ( ) h py x y y= + ; yh is the general (or complementary) solution, yp is 

the particular solution. Find ( ) ?y x =  . 
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(c) (10%) If ( ) ( ){ }F s f t= L and a>0, please prove that ( ) ( ){ } ( )asf t a u t a e F s−− − =L . 

(d) (10%) Solve ( ) ( ), 0 2y y f t y′ + = =  where ( )
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3.  (10%) The power series ( )
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=∑  is the solution of 10 0y xy′′ − = . Find the coefficients 2c , 

3c , 4c , 5c , 6c , 7c , and 8c  in values or in terms of 0c  and 1c . 
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5.  (10%) 
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)(  derive its Fourier Transform. (Hint: 
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6.  (10%) Given ⎥
⎦

⎤
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⎡
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=
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A , solve 100A  . 

 
7.  123 =+′+′′ yyy  with 0)0(,0)0( =′= yy  

(a) (5%) derive its state space representation with Ttytytx )]()([)( ′= in the form )(tBuAxx +=′  . 

(b) (5%) calculate Ate . (Hint: ⎥
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(c) (10%) solve )(tx . (Hint: 
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