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Problem 1: (z-transform)
Given
a)  x k k u k ku k( ) ( ) ( ) ( )= − − −1 3 , (15%)

b)  x k e k u kbk( ) (sin ) ( )= − 2 ω , (10%)

find X z( ) .
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Problem 2: (inverse z-transform)
Given

a) X z
z

z
( ) =

+2 1
, (15%)

b)  X z
z

z
( ) ln=

−





2 1

2
, (10%)

find x k( ) .
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Problem 3: (transfer function) (25%)

The input x k u k u k u k( ) ( ) ( ) ( )= − − + −2 2 4 is applied to a linear time-invariant discrete-time
system. The resulting response with no initial energy is y k ku k ku k( ) ( ) ( )= − − 4 . Compute the
transfer function H z( ) .
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Problem 4: (ordinary difference equation) (25%)

A linear time-invariant discrete-time system is given by the input/output difference equation
y k y k y k x k x k( ) ( ) ( ) ( ) ( )+ − − − = − −1 2 2 2 1 .

Find an input x k( ) with x k k( ) ,= <0 0  that gives the output

response ( )y k u k u k( ) ( ) ( )= − −2 3 with initial conditions y y[ ] , [ ]− = − =2 2 1 0 .


