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THE

CoMPANION WEBSITE

A companion website has been developed for this text by Mark A. Yoder and Wayne
T. Padgett of Rose-Hulman Institute of Technology and is accessible at
www.pearsonhighered.com/oppenheim. This web companion, which will continuously
evolve, is designed to reinforce and enhance the material presented in the textbook by
providing visualizations of important concepts and a framework for obtaining “hands-
on” experience with using the concepts. It contains six primary elements: Live Figures,
Build-a-Figures, MATLAB-based homework problems, MATLAB-based projects, De-
mos, and additional Traditional Homework Problems, each tying into specific sections
and pages in the book.

Live Figures

The Live Figures element reinforces concepts in the text by presenting “live” versions of
select figures. With these, the reader is able to interactively investigate how parameters
and concepts interoperate using graphics and audio. Live Figures were created with NI
LabVIEW signal processing tools. The following three examples provide a glimpse of
what is available with this element of the website:

Figure 2.10(a)-(c) in Section 2.3 on page 28 shows the graphical method for com-
puting a discrete-convolution with the result shown in Figure 2.10(d). The corresponding
Live Figure allows the user to choose the input signals and manually slide the flipped
input signal past the impulse response and see the result being calculated and plotted.
Users can quickly explore many different configurations and quickly understand how
graphical convolution is applied.

Figure 4.73 on page 231 of Section 4.9.2 shows the power spectral density of the
quantization noise and signal after noise shaping. The Live Figure shows the spectrum
of the noise and signal as a live audio file plays. The reader can see and hear the noise
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as the noise shaping is enabled or disabled and as a lowpass filter is applied to remove
the noise.

Figure 5.5(a) on page 282 of Section 5.1.2 shows three pulses, each of a different
frequency, which enter an LTI system. Figure 5.6 on page 283 shows the output of the
LTI system. The associated Live Figure allows students to experiment with the location
of the poles and zeros in the system as well as the amplitude, frequency, and position
of the pulses to see the effect on the output. These are just three examples of the many
web-based Live Figures accessible on the companion website.

Build-a-Figure

The Build-a-Figure element extends the concept of the Live Figure element. It guides
the student in recreating selected figures from the text using MATLAB to reinforce the
understanding of the basic concepts. Build-a-Figures are not simply step-by-step recipes
for constructing a figure. Rather, they assume a basic understanding of MATLAB and
introduce new MATLAB commands and techniques as they are needed to create the
figures. This not only further reinforces signal processing concepts, but also develops
MATLAB skills in the context of signal processing. As an example, Figures 2.3 and
2.5 on pages 12 and 16 in Section 2.1 of the text are plots of several sequences. The
corresponding Build-a-Figures introduce the MATLAB plot command techniques for
labeling plots, incorporating Greek characters, and including a legend. Later Build-a-
Figures use this knowledge as needed in creating plots. The Noise Shaping and Group
Delay Build-a-Figures (Figure 4.73, page 231 and Figure 5.5, page 282) have instructions
for recreating the Live Figures discussed above. Rather than giving step-by-step instruc-
tions, they introduce new MATLAB commands and suggest approaches for recreating
the figures with considerable latitude for experimentation.

MATLAB Homework Problems

Through the MATLAB Homework Problems element, the companion website provides
a primary mechanism for combining MATLAB with homework exercises. One aspect of
this is the use of homework to practice using MATLAB somewhat in the style of Build-
a-Figures. These exercises are much like non-MATLAB exercises but with MATLAB
used to facilitate certain parts, such as in plotting results. The second avenue is the
use of MATLAB to explore and solve problems that cannot be done by mathematical
analysis. The MATLAB problems are all classroom tested and tend to be short exercises,
comparable to the Basic Problems in the textbook, in which the user is asked to complete
straightforward signal processing tasks using MATLAB. These problems are modest in
scope as would be typical of one of several problems in a weekly homework assignment.
Some problems are directly linked to analytic problems in the text, while others will
stand on their own. Many of the problems blend analytic solutions with MATLAB,
emphasizing the complementary value of each approach.
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MATLAB-Based Projects

The MATLAB-based Projects element contains longer and more sophisticated projects
or exercises than the homework problems. The projects explore important concepts
from the textbook in greater depth and are relatively extensive. Projects are linked to
sections of the text and can be used once that section is understood. For example, the
first project is somewhat tutorial in nature and can be used at any stage. It introduces
MATLAB and shows how it is used to create and manipulate discrete-time signals
and systems. It assumes that the students have some programming experience, but
not necessarily in MATLAB. Many of the other projects require some filter design
techniques and therefore tie in with Chapter 7 (Filter Design Techniques) or later.
They explore topics such as FIR and IIR filter design, filter design for sample rate
conversion, testing a "Folk Theorem" about humans not being able to hear phase in
a signal, enhancing speech by removing noise, hardware considerations for removing
noise, spectral estimation and more. All have been classroom tested and some have led
to student publications.

The Demos are interactive demonstrations that relate to specific chapters. Unlike the
Live Figures, they do not tie directly to a given figure. Rather, they illustrate a bigger
idea that the student can understand after completing the chapter. For example, one
demo shows the importance of using a linear-phase filter when it is essential to preserve
the shape of a bandlimited pulse.

Additional Traditional Homework Problems

A sixth important component of the website is a collection of problems that were re-
moved from the second edition to make room for new problems. These problems can be
used to supplement the problems in the text. Each of these problems is given in . pdf
and . tex form along with any figures needed to create the problem.

In summary, the companion web site is a rich set of resources which are closely
tied to the textbook. The resources range from the Live Figures which reinforce new
concepts to the MATLAB-based projects which challenge the students to go beyond the
textbook to explore new ideas. This website will continuously evolve as new teaching
resources are developed by the authors of the text and by the website authors, Mark
Yoder and Wayne Padgett.

Pearson offers many different products around the world to facilitate learning.
In countries outside the United States, some products and services related to this text-
book may not be available due to copyright and/or permissions restrictions. If you have
questions, you can contact your local office by visiting www.pearsonhighered.com/inter-
national or you can contact your local Pearson representative.
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