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Homework No. 4 Solution 
 

1. ( ) ( ) ( ) ( )
2
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1 22 1 0 1, 1 h t tr r r y t c e c te− −+ + = ⇒ = − − ⇒ = +  

(1) ( ) ( )2 tx t e u t−=  

Since te−  and tte−  are in the homogeneous solution, the particular 

solution takes the form of ( ) ( ) 2p ty t kt e−= . 
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2. ( ) ( ) ( ) ( ) ( ) ( ) ( )
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Natural response: 
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Forced response: 
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3. [ ] [ ] [ ] [ ] [ ]11 2 2 1
4

y n y n y n x n x n+ − + − = + − , [ ] [ ]1 1,  2 0y y− = − =  

( ) [ ]2
1 2

1 1 1 1 10 ,
4 2 2 2 2

n n
hr r r y n c c n⎛ ⎞ ⎛ ⎞+ + = ⇒ = − − ⇒∴ = − + −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
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Translate initial condition 
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⎝ ⎠ ⎝ ⎠ ⎝ ⎠
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Translate initial condition 
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⎝ ⎠

 

4. [ ] [ ] [ ] [ ] [ ] [ ]1 11 2 ,  1 3,  
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Forced response: 
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⎝ ⎠ ⎝ ⎠

 

Translate initial condition 
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[ ] [ ] [ ]

[ ] [ ] [ ]

[ ]
( ) [ ]

1 1 2
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⎝ ⎠ ⎝ ⎠

 

5.  

(1) (a) [ ] [ ] [ ] [ ] [ ]1 1 3 3 1 2 2
2

y n y n y n x n x n+ − − − = − + −  

Direct form I 

 
Direct form II 

 

(b) ( ) ( ) ( ) ( ) ( )
3

3 2 3 3d d dy t y t y t x t x t
dt dt dt

+ + = +  
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Direct form I 
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Direct form II 

 

 
(2) (a) 
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