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Course Number: ECE53800

Instructor: Dr. Li Tan

Author: Zhankun Luo

Problems 5.1, 5.2, 5.4, 5.5, 5.9, 5.12, 5.14, 5.19, 5.20 (b), 5.21 (b)

Advanced problems

5.22, 5.23, 5.30

Problems  

Problem 5.1  

Find the z-transform for each of the following sequences:

(a)  (b)  (c)  (d)  (e) 

solution  

(a) For  , z-transform:

(b) For , z-transform:

(c) For , z-transform:

(d) For , z-transform:

af://n0
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(e) For , z-transform:

Problem 5.2  

Using the properties of the z-transform, find the z-transform for each of the following sequences:

(a)  (b)  where  for 
while  for 

solution  

(a) For  , z-transform:

(b) For  , z-transform:

Problem 5.4  

Using the properties of the z-transform, find the z-transform for each of the following sequences:

(a)  (b)  where  for 
 while  for 

solution  

(a) For  , z-transform:

af://n43
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(b) For  , z-transform:

Problem 5.5  

Given two sequences

(a) Determine the z-transform of convolution of the two sequences using the convolution property of z-
transform

(b) Determine the convolution by the inverse z-transform from the result in (a)

solution  

(a)

(b)

method 1: Applying the inverse z-transform  and using the shift theorem
, having:

af://n72
af://n82


Problem 5.9  

Using the partial fraction expansion method, find the inverse of the following z-transforms:

(a)  (b)  (c)  (d) 

solution  

(a)

(b)

(c)

af://n91
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(d)

Problem 5.12  

A system is described by the difference equation

af://n113


Determine the solution when the initial condition is .

solution  

Finally

Problem 5.14  

Given the following difference equation with the input-output relationship of a certain initially relaxed
system (all initial conditions are zero),

(a) Find the impulse response sequence y(n) due to the impulse sequence δ(n). (b) Find the output response
of the system when the unit step function u(n) is applied.

solution  

(a) Because all initial conditions are zero:

af://n119
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(b) Here we know the impulse response of system is , then:

Problem 5.19  

Use the initial and final value theorems to find x(0) and x(∞) for Problem 5.11(a), (b), (d).

(a)  (b)  (d) 

solution  

Initial value theorem:

Final value theorem( z=1 is in ROC of )

af://n140
af://n147


(a)

(b)

(d)

Problem 5.20  

Use power series method to find x(0), x(1), x(2), x(3), x(4) for Problem 5.11(a), (b).

(b) 

solution  

Using the long division method, we yield

af://n163
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This leads to

We see that:

Problem 5.21  

Use the residue formula to find the inverse of the z-transform for Problem 5.11(a), (b), (d).

(b) 

solution  

(b) C is any simple closed curve in Region of Convergence

Let C to be a circle , then:

Notice,

af://n257
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For , having:

For , having:

To sum up:

Advanced Problems  

Problem 5.22  

If  where  and  show that

solution  

When  is in ROC,  in ROC, too

af://n201
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So, we conclude that:

Problem 5.23  

If  where  and  show that

solution  

So, we verify that:

Problem 5.30  

Given

af://n214
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use the inversion formula to show that

solution  

Set C to a simple curve in ROC , then:

Note,

Here:

Moreover:

af://n233


So, for , having:

For , having:



To sum up, we have:
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