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a) Method 1:  

Using long division
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As the system is given casual, we expect that the LTI system is a right sided sequence  

We know that  [ ] 1⎯→←Znδ  ,   [ ] 11
1

−−
⎯→←

az
nua Zu  , az >    and  [ ] )(zXzknx kZ −⎯→←−  

same ROC as )(zX . 
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 Method 2: 
 
As the system is given casual, we expect that the LTI system is a right sided sequence  
 

We know that  [ ] 11
1

−−
⎯→←

az
nua Zu  , where az >  and  [ ] )(zXzknx kZ −⎯→←−  for same 

ROC as )(zX  
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From convolution property  ROC(Y(z)) = ROC(X(z)) I  ROC(Y(z)) 
 

ROC(X(z))=  1
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So first equation is a right sided sequence second on is a left sided sequence. 
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c) 
 
We should analyze ROC of H(z), if ROC has unit circle than the system is stable. 

ROC(H(z))=  
4
3

>z , so the system is STABLE. 
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Assume system is Casual then  

ROC= 
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b) 
 
We should analyze ROC of H(z), if ROC has unit circle than the system is stable. 

ROC(H(z))=  
2
1

>z , so the system is STABLE.  
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We know that [ ] 11
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We should analyze Y(z) and X(z) to obtain the ROC of H(z) as ROC(Y(z))=
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There are 3 possible ROC let say R1, R2, and R3 for the sequence which are: 
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For solving C lets multiply both sides of eq.1 by ( )121 −− z  we have 

( )
( )( )

( ) ( ) ( ) ( ) 1
1

1
1

2
1

1

1

1

11
2

1

1

31
21

21
21

2
11

21

2
11

21

3121
2
11

121

−
−

−
−

−

−

−

−

−−−

−

−
−+

−
−+

⎟
⎠
⎞

⎜
⎝
⎛ +

−+
+

−

=

−−⎟
⎠
⎞

⎜
⎝
⎛ +

−

z
Dz

z
Cz

z

Bz
z

Az

zzz
z

 

 

( )
( ) ( ) ( ) 1

1
2

1

1

1

1

1
2

1 31
21

2
11

21

2
11

21
31

2
11

1
−

−

−

−

−

−

−− −
−++

⎟
⎠
⎞

⎜
⎝
⎛ +

−+
+

−=

−⎟
⎠
⎞

⎜
⎝
⎛ +

z
DzC

z

Bz
z

Az
zz

 

for  
2
11 =−z  we have ( ) 021 1 =− −z  then 

⎟
⎠
⎞

⎜
⎝
⎛−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−++

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛+

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−+

⎟
⎠
⎞

⎜
⎝
⎛+

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛+ 2

1312
121

2
1

2
11

2
121

2
1

2
112

121

2
131

2
1

2
11

1
22

DCBA

 

25
32

32
25
1

2
1

4
5

1

2
131

2
1

2
11

1
22 −=

−
=

⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛

==

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛+

C  

 
For solving D lets multiply both sides of eq.1 by ( )131 −− z  we have 
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