COMPUTER SCIENCE

Old favourite
keeps young
rivals at bay
C Programming:
A Modern Approach
Author K. N. King
Edition Second
Publisher W. W. Norton & Company
Pages 832
Price £42.99
ISBN 9780393979503
is now a rather venerable
programming language. It
was designed at Bell Labs
in the US by Ken Thompson in
the early 1970s as a response to
the problems of coding Unix,
then a new operating system, in
low-level assembler language.

C

Thompson regarded it as a
high-level assembler programming language, and it is
excellent in this role. I am
working on a large industrial
project that uses C programming for the parts of the system
that are intimately involved with
its low-level interfaces. So C is
alive and well despite successors
such as C++, C# and Java,
which impose and encourage a
stricter discipline on programming style, often with an
object-oriented flavour. Indeed,
early versions of C++ compilers,
designed in the early 1980s by

Don’t panic –
help is at hand
The Algorithm Design Manual
Author Steven S. Skiena
Edition Second
Publisher Springer-Verlag
Pages
Price £35.00
ISBN 9781848000698
any people get a feeling
of satisfaction when they
solve a difficult problem,
but computer scientists get
excited when they solve the
problem of how to get a
computer to solve the problem.
It is more exciting – when it is
done properly – because now
the computer can solve every
variation of a problem, not just
one version of it. Finding the
fastest route from your home to
your holiday in Wales might be
satisfying, but a computer
scientist would want to know
how to find the best route from
anywhere to anywhere.

M

If you were a professional
programmer trying to earn a
living, you would want to do
even better: program the
computer to find the best way of
finding a route (fastest, smallest,
most accurate, suitable for wide
loads, avoiding speed cameras,
lowest carbon emission…) so
that your idea is better than
anything else on the market. The
core of computer science is thus
algorithms, the problem-solving
part of programming.
For a decade, Steven Skiena’s
Algorithm Design Manual
retained its title as the best and
most comprehensive practical
algorithm guide to help identify
and solve problems. It is now
available in an improved second
edition that is worth buying
simply for the updates.
For those who are new to the
book, its main aim remains to
provide a comprehensive
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Bjarne Stroustrup, compiled to
C as the “low-level” target
language, which could then itself
be compiled to object code.
The first edition of this text,
from 1996, covered the C89
standard of 1989; this second
edition has been updated to
follow the C99 standard of
1999, with differences clearly
indicated. The text has also been
brought up to date by removing
references to older operating
systems such as DOS.
The volume is comprehensive, with more than 800 pages
of material and a good index.
Chapters include exercises, with
online resources for instructors,
facilitating its use as a textbook,
as well as a work of reference.
Appendices offer comparisons of
the C99, C89 and original
“Kernighan & Ritchie” versions
of the C language, together with
a list of C’s standard library
functions and other information.
Students who use C after taking
a course on the language will
find this book useful as a source
of help when writing C
programs as well as when
initially learning C.

The market for this book is
likely to be somewhat limited as
there is now a plethora of newer
programming languages,
especially in the object-oriented
mould, and most computer
science degree programmes now
teach one of these rather than
this older language. That said,
more engineering-oriented
students working at the
machine-level could benefit from
learning C.
This is definitely a worthwhile book, and the second
edition will give it a continued
lease of life. Despite its age, C is
still industrially relevant,
especially for lower-level
applications. Teachers of
C-based programming courses
should certainly consider using
this book, and for those using C
in industry it is a beneficial
reference book.
Who is it for? [Awaiting copy]
Presentation [Awaiting copy]
Would you recommend it? [Awaiting
copy]

catalogue of algorithms and
background resources. It covers
a very wide range – from the
standard sorting and searching,
string, geometric and dynamic
programming to the more
unusual such as approximation.
Skiena covers this varied field
with a mix of humour and
wisdom, and he provides an
excellent array of references,
online code and other resources
for everything he touches on.
The comprehensive design
manual itself, which comprises
half of the book, has been
renamed “The hitchhiker’s guide
to algorithms”. The rest of the
volume might well have been
called “Don’t panic”, for it is
full of well-organised insights
and stories that make it a very
enjoyable read whether one is
learning for the first time,
teaching from the text or
coming to the book as a
professional with a problem to
sort out. Throughout, the
emphasis is on good problem
modelling, which is essential to
get an algorithm to work.
While computers have
speeded up enormously in the
past ten years – and expensive

supercomputers can speed things
even more – a bit of thought
might speed up a program by
much higher factors (or you can
avoid thinking altogether by
stealing one of the tried-andtrusted algorithms in the guide).
One of Skiena’s “war stories”
tells of making a program run
30,000 times faster by using a
better-designed algorithm.
Every programmer should
read this book, and anyone
working in the field should keep
it close to hand – The Algorithm
Design Manual is not just for
use on university courses. With
its aid, most programmers could
go from writing code that
merely works to writing code
that is thousands of times more
efficient and reliable: this book
will earn some people fortunes.
Who is it for? [awaiting copy].
Presentation [awaiting copy]
Would I recommend it? [awaiting
copy].
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professor, King’s College London.

Harold Thimbleby directs the
Future Interaction Technology
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Wales. He is a Royal SocietyLeverhulme Trust senior research
fellow.

A bridge from theory
into the real world
STUDENT REVIEW

SOFTWARE ENGINEERING STUDENT
Software Engineering:
Practice and Principles
Author
Edition
Pages
Price
ISBN
extbooks writers tend to be
experts in their field, and
this is usually noted in the
difficulty of the language the
use. But this textbook avoids
jargon and covers the many
aspects of software engineering
clearly and comprehensibly.
The text is divided into three
parts: software management, the
software lifecycle and advanced
topics. Each chapter sets out
learning objectives and then
offers a summary and exercises
at the end. The questions are
useful and relevant, if not
especially stimulating.
The author is well aware of
the huge gap between academic
theory and real practice, and he
addresses the issue by providing
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information on the fundamental
elements while also pointing out
how things may differ in the real
world. This give an interesting
insight into the world of
software engineering projects
and potential pitfalls.
Despite the book’s coverage,
some topics, such as formal
specifications, are missing. Most
computing degree courses at
least touch on formal
specifications (even though they
have little place in the frantic
world of programming), which
are vital for systems where code
must be error-free.
Those quibbles aside, I would
thoroughly recommend this text
to anyone involved or interested
in learning more about software
engineering. It covers all the
necessary elements needed to
engineer a successful software
project, such as the software life
cycle, XP programming and the
human social aspects of
software engineering. It also
contains more advanced
information for those with a
deeper understanding of the
engineering process.
Who is it for?
Students of any computer/software
related degree
Presentation The book is not too dense
with text, and tables and diagrams illustrate important points.
Would I recommend it? [Awaiting copy]
Sarah Harrington is a third-year
software engineering student at
(name of university).

Principles of Mobile Computing
and Communications
Author Mazliza Othman
Edition
Publisher Taylor & Francis/Auerbach
Pages
Price £44.99
ISBN 9781420061581
When you travel with your laptop
and mobile phone, you cannot
avoid terms such as EDGE, 3G,
PPP and Bluetooth – part of the
mysteries of mobile computing.
This explains how the technologies
work in enough detail to follow security issues, handover, location
awareness and so on. Having neither program code nor electronics
in it, it nicely bridges the wide gap
between the programmer and the
communications engineer.
Who is it for? [awaiting copy].
Presentation [awaiting copy]
Would I recommend it? [copy]

How to Think about Algorithms
Author Jeff Edmonds
Edition
Publisher Cambridge University Press
Pages
Price £50.00 and £19.99
ISBN 9780521849319 and
9780521614108
Reading this feels like sitting at
the feet of the master: it leads an
apprentice from knowing how to
program to understanding deep
principles of algorithms. Novices
will find it friendly, but lecturers
may want more flexibility to
choose their own topics. It is great
to read, but hard to dip into.
Who is it for? [awaiting copy].
Presentation [awaiting copy]
Would I recommend it? [ copy]

A Concise Introduction to Image
Processing using C++
Authors Meiqinq Wang and Choi-Hong
Lai
Publisher Chapman & Hall/CR
Pages 242
Price £39.99
ISBN 9781584888970
This provides information on various image-processing algorithms,
with implementations using C++.
Readers will need a strong maths
background. There are end-ofchapter exercises and printed code
extracts from a companion CDRom.
Who is it for? [Awaiting copy]
Presentation [Awaiting copy]
Would you recommend it? Rather specialist, but this could form the basis for
a final-year course on a computerscience degree programme or part of a
specialist MSc.

Computer Algebra with Symbolic
C++
Authors Yorick Hardy, Kiat Shi Tan
and Willi-Hans Steeb
Publisher World Scientific
Pages 583
Price £51.00 and £28.00
ISBN 9789812823600 and
9789812823617
This presents the use of C++ to
implement a symbolic algebra system. It covers the mathematics of
computer algebra. Examples from
maths, physics and engineering are
included. The specialist material
might interest advanced students
doing a project.
Who is it for? [Awaiting copy]
Presentation [Awaiting copy]
Would you recommend it? Not as a
main course textbook (there are no exercises, for example).
Jonathan P. Bowen

Harold Thimbleby

COMPUTER SCIENCE ROUND-UP
Modeling with Data: Tools and Techniques for Scientific Computing
Author Ben Klemens
Edition First
Publisher Princeton University Press
Pages 468
Price £40.95
ISBN 978-0-691-13314-0
Explaining how to execute computationally intensive analyses on
large data sets, Klemens demonstrates how to determine the best
methods for solving problems, how

to create and debug statistical models and how to evaluate the results.
He shows how to apply these tools
to the many threads of statistical
technique.
Introduction to Computational
Mathematics
Author Xin-She Yang
Edition First
Publisher World Scientific Publishing
and Imperial College Press
Pages 260

Price £36.00
ISBN 9789812818171
This introduction uses a theoremfree approach to cover all major
topics in computational mathematics with a wide range of
numerical algorithms.
Understanding and Applying
Cryptography and Data Security
Author Adam J. Elbirt
Edition First
Publisher CRC Press

Pages 416
Price 41.99
ISBN 978-1-4200-6160-4
This emphasises cryptographic algorithm and protocol implementation in hardware, software and
embedded systems. After outlining
various types of symmetric-key
cryptographic algorithms, the text
presents the components needed to
create cryptographic protocols.
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