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Homework No. 3 Solution 
 

1.  

<Sol.> 
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Translate initial condition 
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2.  

<Sol.> 

1. Homogeneous solution 
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2. Particular solution 

(a) [ ] [ ]x n nu n  



EE3610 Signals and Systems  Fall 2012 
 

2 
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There exists another solution approach which can be calculated as follows: 

<Another Solution>: 

1
[ ] ( ) , 1

8
n

py n p n 
 

1 2 11 1 1 1 1 1 1
( ) ( ) ( ) ( ) ( )
8 4 8 8 8 8 8

n n n n np p p      1p    

1
[ ] ( ) [ 1]

8
n

py n u n     

1 2

1 1 1
[ ] ( ) ( ) ( ) [ 1]

2 4 8
n n ny n c c u n      

From 
5

[ 1] 1,  [ 2] 0, y[0]
4

y y    
 

 

 

11 2
1 2

1 2 2
1 2

25 11
y[1] ,  y[2]=

16 16
1 1 1 25

31 8 4 272 4 8 16
3

16 4 451 1 1 11
2 4

4 16 64 16

cy c c c c

c c c
y c c

 

                    

 

p.s. subproblems (a) and (c) can be also solved by this approach . 
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3.  

<Sol.> 

1. Homogeneous solution 
2 4 0 2r r j      
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2. Particular solution 
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(c) (10%) ( ) sin( ) cos( )x t t t   

1 2( ) cos( ) sin( )py t p t p t   

'

1 2( ) sin( ) cos( )py t p t p t  
''

1 2, ( ) cos( ) sin( )py t p t p t    

We get 1 21, 1p p    

 

( ) cos( ) sin( )py t t t    

 
( ) 1cos(2 ) 2sin(2 ) cos( ) sin( )y t b t b t t t      

From
0

(0 ) 1, ( )| 1
t
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( ) 2cos(2 ) sin(2 ) cos( ) sin( )y t t t t t       

 

4.  

<Sol.> 

       x n u n y n s n  
 

(a) Homogeneous solution:  2 5 6 0 2,  3.r r r      
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Hence,        1 22 3 .
n nhy n c c   

Particular solution: Set      .py n Au n  

               5 1 6 2 1p p py n y n y n u n u n      
 

     5 6 1 1 2  1  y .pA A A A n u n         
 

Complete solution: 

               1 22 3 .
n nh py n y n y n c c u n    

 

       1 2 0  y 0 1,  y 1 7.y y     
 

1 2
1 2

1 2

0
c 6,  c 6.

2 3 6

c c

c c

 
       

               6 2 6 3 .
n nh py n y n y n u n      

 

(b) Natural response:  

           3 42 3 ,  y 1 2 0.
n nny n c c y     

 

   3 40,  0 0.nc c y n   
 

 

 

(c) Forced response:  

             1 22 3 ,  y 1 2 0.
n nfy n c c u n y      

 

          6 2 6 3 .
n nfy n u n    

 
 

 

5.  

<Sol.> 

(a)  
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Direct form I Direct form II 

 

 

 

 

 

 (b)  

 

Direct form I Direct form II 

 


