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Chapter 5, 6, and 7 present applications inrials behavior (which are developed in
l. FOUNDAT|ONS & solid mechanics, fluid mechanics, anddepth in Chapters 5, 6, and, And provides
coupled solid/fluid and fluid/heat transfer the definitions of the boundary conditions
BASIC METHODS problems. and the initial conditions. And the last chap-
11R1. Computational Partial Differen- The book concludes with four appendicester (Chapter 10, Appendicgsonsists of the
tial Equations: Numerical Methods and providing extensive discussions of the un-sections Table of Symbols, Vector Cal.culus,
Diffpack Programming, Second Edition. derlying mathematics, Diffpack topics, Iir_1- G_auss Integration Method, No_n-Dlmen-
- HP Langtanger(Simula Res Lab, Martin &' systems, and software tools for solvingsional Numbers, and Interpr_etatlon of the
Linges vei 17, Forebu, PO Box 134’I|near systems. . ' Terms o_f thge Elementary Stlﬁnes_s Matrix
Lysaker, 1325, Norway)Springer-Verlag, In the spirit of being a tutorial and text, for a Diffusion Problem on a Triangular
Berlin. 2003. 855 pp. ISBN 3-540- (;omputaﬂona] Partial Differential Equa— Linear Finite Element. o .
43416-X. $69.95. tions: Numerlcal Methods and_ Diffpack Chapter 2 (The Finite Difference
Reviewed by RL Huston (Dept of Mech,Programmlnghas over 150 exercises and aMethod, Chapter 3(The Finite Element
Indust, and Nucl Eng, Univ of Cincinnati, comparable numb_er of worke_d-out ex- Metho@, and (_‘,hapter 4Elements_of Nu-
PO Box 210072, Cincinnati OH 45221_amples_ together W|_th cc_)m_putatlonal code.merical Algorithmg present lucid and
0072). There is an extensive blblllography of 156 mor_e-or-lgss self-conta!neq accounts of_ th’\é
This is the second edition of a IOopu|‘,jurreferences fpr further reading. o _subJects tltleql and also indicate the possibif
tutorial on the numerical solution of partial The book is clear_ly very specialized but ity of extending some of these meth.ods t@
differential equationgPDES. It is intended st!II devoted to an important aspect of ap- sundry more gompllc_aged cases which arg
for students, researchers, and practitioner%“ed mechanics. Therefore, it should be_c_anot dealt with in detail in this b_ook.
interested in developing computer codes folnterest an_d use to researc_hers and practitio- Chapter 5(th_;lse Transfc_)rmatlohithap-
the solution of the equations. The stated'€’s working in co_rr_lputatlonal mech_anlcster6(Deformatlons of_Solld)s and _Chapter
aim of the book is to equip the reader withand to students aspiring to enter that field. It7 (Ingompre55|ble Fluid Floywprovide fur-
skills for developing simulation software should_ make a good text for gradyate_—levelther _m-depth_ d(_evelopmer_lts of the afc_>r
for physical phenomenarticularly, solid numeric courses. Purchase by libraries |sment|qned pr|n0|pal equations for. material
and fluid mechanigsgoverned by PDEs. recommended. behavior(which were introduced in Chap

ter 1 itself.
The flow and style of the book are nu- 11R2 Numerical Modeling in Materials i i
meric together with listed computer codesggience and Engineeringsgeries in Com- The remaining chapters of this book

! Chapter gInverse Methodsand Chapter 9
The software tools are based uporytational Math, Vol 32- M Rappaz(Lab i i i 5
Diffpack—a numerical library using C , ppaz( (Stochastic Methodslescribe and illustrate &

. ! . . of Phys Metall, Swiss Fed Inst of Tech, Lau-the underlying general principles of each o
and object oriented modules. Prior familiar-ganne, 1015, Switzerlandy! Bellet (Ecole  these addi);ioga? methogs. P 3

ity with C** and Diffpack is thus obvi- des Mines de Paris, CEMEF, Sophia Anti- \wjth the natural exception of Chapter 105
ously an advantage for potential readerspolis, 06904, France)M Deville (Lab of each chapter of this book contains a biblis
However, the book is written so that readergomput Eng, Swiss Fed Inst of Tech, '—au‘ography for further reading. And, more im3
can learn both C* and the use of Diffpack sanne, 1015, Switzerlandypringer-Verlag, portantly, Numerical Modeliﬁg in Materials &
through a se_ries of 'simple introductory ex-Berlin. 2003. 540 pp. ISBN 3-540-42676-0. ggjence ’and Engineering full of useful
amples and illustrations. o $89.95. , computer-generated pictures and diagral
The book is directed toward application in Reviewed by HM Srivastava (Dept of oy jjjustrative purposes.
_the various areas of solid and fluid mechanMath and Stat, Univ of Victoria, PO Box In summary, this is a well written ands
Ics. . o 3045, Victoria VBW 3P4, BC, Canada).  ell-organized reference book that willg
The book itself is divided into seven large The past two decades have witnessed aMopefully prove to be indispensable espé
chaptergor sectiongtogether with four ap- increasingly diversified account of the vari- cially for those materials scientists a’nd en
pendices spanning over 800 pages. Chapteus numerical methods and their applica-gineers whose investigations make use &
1 introduces the concepts of PDE solutiortions in the fields of materials science andihe various numerical methods and techs
using Diffpack. Elements of C" program- engineering; in particular, the Monte Carlo niques developed in this book.
ming are included. The chapter presentsethods, cellular automata, random walk-
several illustrations of finite difference so-ers, atomistic methods related to molecular
lution of the Poisson equation and the wavelynamics, boundary element methods, ho- 11R3. Perturbation Methods for Differ-
equation. mogenization techniques based upon averential Equations. - BK Shivamoggi(Dept
Chapter 2 provides an introduction to theage conservation laws, and so on. The boolof Math, Univ of Central Florida, Orlando
finite-element method starting with a dis-under review is devoted to the numerical FL 32816-1364) Birkhauser Boston, Cam-
cussion of weighted-residual methods andimulation and modeling in(especially  bridge MA. 2003. 354 pp. ISBN 0-8176-
concluding with the mathematics of varia-materials science and engineering. It aims4189-0. $59.95.
tional formulations. at familiarizing the materials scientists and Reviewed by J Awrejcewicz (Dept of Au-
The third chapter presents a discussion odngineers with the numerical methods andtom and Biomech, Tech Univ of Lodz, 1/15
the use of Diffpack’s finite element soft- techniques that are state-of-the-art in thisStefanowskiego St, Lodz, 90-924, Poland).
ware tools. Applications in heat transfer andsubject. This book is focused on perturbation
the solution of the wave equation are given. There are ten chapters in this book. Chap-methods mainly applied to solve both ordi-
Chapter 4 is devoted to nonlinear probter 1 (Continuous Media introduces the nary and partial differential equations, as its
lems. It discusses discretation and the soluequations of conservation of mass, momentitle implies. As explained by the author,
tion of nonlinear PDEs using both finite- tum, energy and solute, initiates an investi-one of the unusual features of the treatment
difference and finite-element methods. gation of the principal equations for mate- is motivated by his lecture notes devoted to
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a mix of students in applied mathematidspscillators are considered. Witham’'s aver-

SincePerturbation Methods for Differen-

physics and engineering. Therefore, it is inage Lagrangian method is addressed in Secial Equationscovers a great deal of mate-

tended to serve as a textbook for both yntion 4.4 using a nonlinear dispersive wa
dergraduale students of the previously menpropagation problem. In the next secti

erial, it is recommended to students and re-
nsearchers, already familiar with solid and

tioned branches of science. However,| the Hamiltonian perturbation method is in- fluid mechanics, as well as with plasma

wonder if the students will be able to un-troduced followed by three examples. Th
derstand fully physical aspects of mamythe averaged Lagrangian method is appl

enphysics. In general the figures and tables
edare fine, and the index is adequate, hence |

various examples of completely separatetb study a nonlinear evolution of a modi- recommend the book to be purchased by

fields such as solid mechanics, fluid dynamfated gravity wave packet on the surface
ics and plasma physics. This aspect haa fluid. At the end of the chapter, seven €

ofboth individuals and libraries.
X_

been probably understood by the authprercises are included.

who added many appendices to the ch

ters. On the other hand, looking for th

cited 26 references authored or co-autho

by BK Shivamoggi, it is not surprising thg
his research covers the above-mentior

branches of science. This book can se

also as an example how an asymptotiexpansions. Applying Cole(1968 and
analysis may easily move between variou&Keviorkian and Colg1996 results, the lin-

different disciplines.

p-The method of matched asymptotic e

ebrief introduction and physical motivatio

vby computing inner, outer, and composi

epansions is described in Chapter 5. After

t the method of matched asymptotic expa
esion is explained through a simple examp

II. DYNAMICS &

VIBRATION

11R4. Advances in Dynamics and Im-
pact Mechanics. -Edited by CA Brebbia

ear hyperbolic partial differential equation (Wessex Inst of Tech, UKnd GN Nurick
The book is 354 pages long and has 13 analyzed in Section 5.4, the elliptic equ

a- (Univ of Cape Town, S Africa)VIT Press,

references. It is divided into seven chaptefrgions are described in section 5.5, and theSouthampton, UK. Distributed in USA by

Chapter 1 introduces a reader wi
asymptotic series and expansions of so
arbitrarily chosen functions.

further problems dealt with the book.

In Chapter 2 regular perturbation metho
are addressed. First algebraic equations
considered(four exampleys then differen-
tial equations are analyzdtbur examples

It can beSection 5.7 using an example introduc
treated as a brief panoramic picture to thearlier by Lagerstronil988. In Section 5.8

hparabolic equations are analyzed in Sect
mB.6. The interior layers are illustrated i

Latta’s (1951 method of composite expan
dsions are illustrated via three exampleso
aof them are borrowed form Nayfeti973
and Keller(1968).
Section 5.9 titledTurning-point problems

onComput Mech, Billerica MA. 2003. 293 pp.
n ISBN 1-85312-928-3. $165.00.

ed Reviewed by AE Bogdanovich (3TEX Inc,
109 MacKenan Dr, Cary NC 27511).

This collection of eleven papers written
by different authors from Bulgaria, India,
Poland, Denmark, Greece, Portugal, United
Kingdom, Norway, Japan, and Hong Kong
is unified by the topics of advanced dy-

and finally partial differential equations areincludes a description of the JWKB ap- namic modeling, analysis, and experimental

studied(1 examplg¢. The author originally
introduced some of the outlined exampl

proximation[with two examples borroweq
efrom Holmes(1995], the solution near the

characterization of metallic, composite, and
concrete structures. The book can be of sig-

(for example, Section 2.5 is devoted to apturning point and the Langer’'s method. An nificant interest for researchers, engineers,

plication to fluid dynamics published a
ready by the author in 199&nd some were

taken from other cited sources. Eight exernamics. Namely, a boundary layer flow p3

cises are given at the end of this chapte
be solved by a reader or student.

In Chapter 3 the method of strained coogrscales is illustrated in Chapter 6. After

dinates (parametersis described. In Sec
tion 3.2, the Poincarkindteadt-Lighthill
method of perturbed eigenvalues is brie
stated with the supplement three exampl

In addition, the eigenfunction expansignrowed form other referencgs Struble’s

method(Section 3.3, Lighthill's method of
shifting singularities(Section 3.4, and the
Pritulo's method of renormalizatiofSec-
tion 3.5 are presented with supporting e
amples. It is worth noticing that the appl

cations come from various fields includingthe multiple scale method. The generaliz

wave propagation in a homogeneous

- application of the matched asymptotic €
pansion is taken from the field of fluid dy

ta flat plate is studied. Next, ten exercises|
be solved follow. A method of multiple

brief introduction to the method, the diffe
ential equations with constant coefficien
lyare addressed in Section 6.2, where ei
eexamples are include@ix of them are bor-

method is described in Section 6.3, whe
two examples are given. In Section 6.4 d
ferential equations with slowly varying co
x-efficients are considered. Two suppl
-mented examples illustrate application

emultiple scale method, following Nayfe

dium, nonlinear buckling of elastic col- (1964, is presented via two boundary-valu
umns, and a few examples within the fieldproblems. The considered applications
of fluid dynamics and plasma physics. Theclude dynamic buckling of a thin elasti
main limitation of the strained coordinatesplate(solid mechanicsand a few exampleg
method, ie, an incapability of determiningtaken from fields of fluid dynamics an
transient responses of dissipative systemglasma physics. The chapter finishes w|
is illustrated and discussed. Nine exercigesleven examples to be solved.
are added for the reader to solve. The last chapter, 7, is devoted to misc
Chapter 4 discusses the method of averadaneous perturbation method. The main p
ing. After a brief introduction, the Krylov{ pose of this chapter is to describe some s
Bogoliubov method of averaging is de-cial perturbation techniques that are ve
scribed and two classical examples adoptedseful in some applications. The series
from the Nayfeh work are given. Sectigndiscussed methods include a quantum-fie
4.3 includes one sentence describing the| siieoretic perturbative procedure and a p
called generalized Krylov-Bogoliubovr turbation method for linear stochastic di
Mitropolski method, and then two classicalferential equations. Four exercises to

x- and graduate-level students who work in
- the areas of structural dynamics, computa-
sttional mechanics, solid mechanics, finite el-
toement analysis, crashworthiness, impact,
stress wave propagation, dynamic buckling,
a failure and damage analysis, and experi-
- mental dynamics. Specialists in composite
ts materials, reinforced concrete, and sand-
ghivich structures can also find useful infor-
mation in some chapters of the book.

re
f-
- Advances in Dynamlics

e- and Impact Mechanics
ed
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ol-
r-
pe- Specific topics addressed in the book
ryinclude:
of Dynamic elastic-plastic buckling of metal
Idtubes having circular and square cross-
ersections.
f- Axisymmetric plastic deformation and
bebuckling of cylindrical metal tubes.

examples of the Duffing and van der Polsolved are given at the end of this chapt

er.  Crushing analysis of ship structures.
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Crushing under impact of composite Without reservation this reviewer recom- tain mainly papers and books written in
sandwich structures with unconventionaimends that this book should be purchasedRussian, just as Russian books now have

(corrugatedandtubular) cores.

Dynamic crashworthiness analysis
multi-body systems.

Progressive collapse simulation of pol
meric composite sandwich beams.

Dynamic analysis of square plates undefoading.
blast loading.

Ballistic penetration and perforation 11R5. Dynamics of Synchronising Sys-
relatlvely_ thick stegl plates. .| tems. - RF Nagaev(Dachny pr 9-2-66, St

Dynamic analysis of large-scale CVJl petershyrg, 198255, Russia)Springer-
engineering structures under low-veloci yVerIag, Berlin. 2003. 326 pp. ISBN 3-544
impact.

44195-6. $149.00.

f

Dynamic deformation and failure analysis Reviewed by | Andrianov (Inst fur Allgd-

of a free-flying beam hit by a deformable
projectile.

Deformation and failure analysis
prestressed concrete beams under im

loading. ) roblems of theoretical, quantum and a
Importantly, the presented analytical and,jied mechanics.

numerical studies are supported, in most|of The pook is aimed at both graduate a
the book chapters, by appropriate experipostgraduate students as well as researc
mental work, which is primarily aimed at jn mechanics and physics with university
verification and validation of the obtain equivalent education. It is assumed that
numerical results. At the same time, mahyeader has a basic knowledge of analyti
of the presented experimental results are Ghechanics, theory of nonlinear oscillation
substantial Independent interest. ] r|g|d_b0dy dynamicsl quantum mechani
~Among the most popular analysis todlsand electrical engineering, as well as
implemented in many chapters of this bopknathematics in the framework of a bas
are commercial codes LS-DYNA andcourse taught at a technical university.
ABAQUS (explicit and implici). Some of|  The book is divided into 11 chapters.
the authors used MSC. Dytran, specialized Chapter 1 is devoted to the concept of |
code DAMAGE and other specialty analy-cal integrability and consideration of poss
sis programs. It is worth emphasizing thabilities of the choice of small parameters
the performed finite element analysis styd- Chapter 2 contains a brief description
ies addressed mainly complex, twp-mechanical and electromechanical syste
dimensional and three-dimensional propthat can be considered as being conser
lems. A lot of attention is paid in the book tive.

to the development and implementation |of |n Chapter 3 and 4 the single-and mul

64, Aachen, D-52056, Germany).
f This book is a monograph on the use
e averaging technique for solving th

advanced material models and evaluation ofariable systems in “action-angle” varit

their adequacy to the actual dynamic behavables are analyzed.

ior of metals and other materials of interest. In Chapter 5 multifrequency averaging

Numerical results, experimental data, apdhe system with a multidimensional rapid

their mutual comparison provide valuablerotating phase is carried out by a modifig

information for practical applications andaveraging procedure.

future research studies. The quality of illus- Usage of canonical averaging of the equ

trations and tables is good, overall. tions of quantum mechanics, in particul
Along with insightful studies of specifi¢ the Schrdinger’s equation with various po

theoretical and experimental problems, théentials, made it possible to obtain a sol

meine Mechanik, RWTH, Templergraben

by libraries and also by those individuals been translated into English. Moreover,
fwhose work and/or education is related |topractically all-Russian journals referred to
theoretical and experimental studies of vari-are cover-to-cover translated into English.
-0us engineering materials and structures px¥or example, MTT is translated as Mechan-
posed to impact and other types of dynanicics of Solids, PMM as PMM J Appl Math

Mech, etc. It may therefore be more natural
and convenient for readers to refer to En-
glish translations.

This skillfully written book is a reader-
friendly and well-organized textbook in the
field of mathematical mechanics. As a rule,
each section includes a pedagogical intro-
duction.

Dynamics of Synchronising Systenss
" "highly recommended for purchase by bot
findividuals and libraries.

=)

0
e
p- 11R6. Essays on the Motion of Celestial
Bodies. -
ndAppl Math, Russian Acad of Sci, Miusskaj
hef3q 4, Moscow, 125047, Russi8jrkhauser
br Verlag AG, Basel, Switzerland. 2001. 37
hepp. ISBN 3-7643-5866-1. $169.00.
tal Reviewed by FH Lutze (Dept of Aero$
s, space and Ocean Eng, VPI, Blacksburg V_é
£s 24061-0203). 8
of These “Essays” are the second edition o,g
ic a publication that first appeared in Russia i§
1972.

The first edition was reprinted in four dif-
o-ferent languages, the last one appearing §1
i- French in 1986. Since that time, a consides

able amount of material has been added ®
of the work, leading to a second edition thaifg
mappeared in 1999. The English version wag
vapublished in 2001 and is the subject of thig
review. Readers who have worked in thg
i- area of celestial mechanics and artificiad
satellite motion will be quite familiar with §
the name VV Beletsky and the quality ofg
of the work that he has produced. His classig
y work on the “Motion of an Artificial Satel- g
2d lite About its Center of Mass{NASA-TT-
F-429, TT-67-51366, 1967and with EM
a-Levine the work “Dynamics of Space
ar Tether Systems”(Advances in the Astro-
- nautical Sciences, Vol 83, 199are indica-
u-tive of the thoroughness and delightful writ
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book provides an excellent overview of re-tion in a more appropriate form than on the ing style that is characteristic of his work.z

cent accomplishments in structural dynambasis of the spectral analygi€hapter 6.
ics and impact mechanics. Part of the In Chapters 7, 8, and 10 the problems
book’s present results has already been pubveak interactions of quasiconservative d
lished in journal articles and conference panamic systems are studied. Interesting
pers, while another part contains previouslyfects of synchronization are discovered al
unpublished information. In either casg,studied.
collecting under one cover eleven high- Periodic solutions in problems of excita
quality articles devoted to a number o¢ftion of mechanical oscillations form th
modern, complex, and practically importantsubject of Chapter 11.
structural dynamics problems was a worth- It is noteworthy that all solutions obtaine
while idea realized into a very useful book.are valid for finite, but relatively extende
One significant deficiency ohdvances in| time intervals.
Dynamics and Impact Mechanids that it | The book is very interesting from th
does not have a subject or author indéexstandpoint of practically usable importal
Also, a unified summary of the presentedesults as well as for further development
research efforts and some recommendatiprasseraging procedure. The subject index
for future research, written by the book edi-informative, but somewhat short. The qué
tors, would give a better conclusion of theity of the figures is high, but, unfortunately

The essay in this volume are written in &
ofmore informal manner and convey the joyg
y-and passion that the author has for his
ef-work.
nd As stated by the author in the preface, the

one major feature in common for the prob-
- lems discussed is that they are all interest-
e ing. The problems discussed range from fun

problems to important ones, and from old
d well-known problems to new problems of
d current interest. In each case, care and pre-

ciseness associated with this author pre-
e vails. However, do not be misled into think-
nt ing that these essays are just derivations of
ofold and new results. On the contrary, these
isessays present results with little derivation,
I- relying on references to provide the details.
, It allows the reader, under the tutelage of a

book. no captions are included. References c

pnseasoned dynamicist, to step back and look
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at the problem from various viewpoint

without getting lost in the details. One gftively. In addition there is further discussion courage

5,1:1 and 3:2 rotational resonances, respgchrary, although 1 think the price will dis-
most people ($170 from

the objectives of these essays as stated on stability and magnetic torques acting pnpurchasing it.

the preface is to “help its readers becomesatellites. The seventh essay, “A Spiral to

aware, even to a small extent, of how astgnSpace,” deals with low thrust problems and 11R7. Modern Approach to Classical
ishing and rich in events and phenomepapiral escape from the earth. The eighth €sMechanics. -H Iro (Inst for Theor Phys,

the mechanics of space flight is.” It is this say is “The Full Force of the Sun Blows i

reviewer’s opinion that this goal is met.
It will be impossible to give each essay i

justice. The titles of each essay sound quitqith AC Clark’s science fiction story, “Th

Johannes Kepler Univ, Linz, Austria)
the Sails,” and looks at the solar sailing World Sci Publ, Singapore. Distributed in
Sproblem, comparing some analytical resultsUSA by World Sci Publ, River Edge NJ.
2002. 442 pp. ISBN 981-238-213-5.

routine and do not reflect the completewind From the Sun.” The ninth essay, $58.00.

story of what is presented. Here we wi
look at a few of the essays to try and gi
the flavor of this book. Each essay sta

with a quote. The quote for the first essay|is, the same orbit as it would be if all th

“Dear Fagot, show us something simple f
the start.” M Bulgakov, The Master and
Margarita. The title of the first essay i
“On the Unperturbed and Perturbed Motid
of a Satellite, with a Digression o

l“The Gravity Flyer,” is one of the more| Reviewed by K Anderson (Dept of Mech
€off the wall” essays. Because a finite-size Eng, Aeronaut Eng, and Mech (JEC4006),
''Spaceship’s center of gravity is not located RPI, Troy NY 12180-3590).

The book covers virtually all aspects of
Pmass were concentrated at one point, enthe field of classical mechanics starting
ergy can be pumped into the orbit by puls- from Newton’s laws of motion for the mo-
> ing the spaceship from a point to its full tion of a point mass. The book progresses to
Ndeployment and back again with the apprio-the concepts of integrals of Newton’s equa-
1 priate period. By so doing, you can eventu- tions of motion, which leads naturally to the

Asymptotic Methods of Nonlinear Mechar)- 5y escape the attracting body. Of interdstconcepts of energy and the potential for

ics.” It essentially covers the material in
first-level graduate astrodynamics cour:

One of the first points that is made is that

Qhere is a full reporting of comments on thjs constants of motion such as with conserva-
*Sdea by various scientists, some of which tion of energy, and angular momentum. The

Alindicated Beletsky's ideas were'." . author provides some interesting discussion

we are “lucky” that we only have a single paqeq simply on ignorance....” The tenth Of specific cases and diverges from most

star system rather than a multiple star sys

tem where integrating the equations of m

éssay, “Interplanetary Flights: Low Thrusts traditional texts with his presentation of the

Ctor High Goals,” considered low-thrust inf Notion of chaos, phase space analysis, and

tion might not be so easy! The second €Sgpianetary orbits for which optimization Stability analysis very early in the book. Al
say, “On the Rebirth of an Old Problem, 9r o yhe thrust direction takes an importaht the common subjectgentral force motion,

what Happens if two Masses are Placed at

Purely Imaginary Distance from one An
other,” starts with the quote .. and the
more he looked at the bell-rope, the mg
he felt that he had seen something like
somewhere else, sometime beforeXA
Milne, The World of PoohThe essay deal
with the problem of the motion of a patrticl
about two fixed Newtonian centers. H
writes the equations of motion, expan
them, and compares the resulting ter
with those of a nonspherical earth that w:
presented in essay one. He then proceed
introduce several
problem and adds much
experience.

insight fro

The third essay is titled “Yet Another Re-

incarnation of an Old Problem” and di
cusses the solution to the problem of m

tion in an inverse square gravitational field

with an additional constant force in a co
stant direction. Some of the results p
sented are very unexpected. The fourth
say, “The Motion of the Worlds,” discusse
resonances in the solar system and its

bility. In this essay a conjecture by A

Molchanov is presented that says, “Osc
lating systems that have reached evoluti
ary maturity are unavoidably resonant, al
their structure is given by a set of integer:
There is also an interesting section that

dicates that if the moon had a high inclin
tion, say 90°, it would have fallen into th
Earth. The fifth essay deals with the thr
body problem, patched conics and gal
models. The sixth essay is the longest an
titted “They are Waltzing in Orbits.” This
essay is the longest and reflects a lot of
work done by Beletsky on the motion s
ellites about their mass centers. Includ
are Moon-Earth, Mercury-Sun motions

ways to attack the

fble. The eleventh essay, “Relative Motign tWo-body gravitational problem, restricted
“of Orbiting Bodies,” deals with a problemy three-body problem, simple oscillators,
that is of current interest with regard to fof- damped oscillators, particle collisions, and
"nation flying. In addition he looks at a ver- the like) are presented, as are the more ad-
'sion of the problem of two satellites af- Vanced treatments such as Lagrangian me-
tached with a tether. Also included is gn chanics, rigid bodies, Hamilton's principle,
analysis of a particle cloud. The final esspyHamiltonian —dynamics, and Hamilton-
is “Cosmic Pinwheel.” It discusses and ex- Jacobi theory. .
lains the motion of the Proton satellites The book covers a great deal of material

hat had solar panels fixed like a pinwheel " @ relatively short and concise manner,
bout the axis of the satellite. This caus dylelt_:ilng_ a book just over 400 pages long
e satellite to spin up or spin down, ca s (Which is shorter than many books that con-

ing unusual attitude behavior that was _sider only a few Of. the_individual sut_)jects
covered. The book is fairly well organized,
and the author does a good job of introduc-
ing some difficult concepts in a very con-
cise manner. The associated figures are very
simple line diagrams, but are clear and well
thought out. The author does not directly
. state the audience for which book is in-
) R "tended, but in this reviewer’s opinion the
tion there are several cartoon like figures|inp o should be of interest to any individual
gach essay reflecting the basic idea of heeeking basic introductory or overview
essay. It would help a lot if the reader hag ajg,g| information on these subjects. As such
tgolid background in space mechanics, alhe hook provides relatively few problems,
though the author claims it is not necessary.ith the presentation of most theory and
I-The beauty of the book and the treatment|ofgerivations in this text being quite con-
nthe subject would be missed by a genefaljensed; formal worked-out examples are
deader. This is not a textbook; nor is it|a not to be found. Thus, this book would
-reference book, it is just a fun book to read most likely not serve well as a self-standing
nthat will giVe the reader new ways to think course textbook, but may make a good
-about old problems and some new ideas folsupplemental reference or basic reference
attacking more recent problems of intere t.for those who seek a concise overview of
eEach essay has its own set of references anfhany important classical mechani¢and
yhe book has a complete list of referencednot so classical, eg, chad®pics.
iguthors with the padgs) on which they are]  What is somewhat different abolMtodern
referenced. Many of the references are fromApproach to Classical Mechanids the au-
hthe Russian literature, so it provides a gopdthor’s continued and pervasive discussion
t-review of work done in that country in the of the fact that many(even simplg¢ dy-
d960s and 1970s. | would strongly recom- namic systems are chaotic and that as such,
nmend this book, as an addition to one’s li- even the deterministic equations of motion

=y

o O

r

served first, and then explained by applying
basic physics.

Essay on the Motion of Celestial Bodiss
_extremely well written, although there are|a
few problems in the translation, they do npt
interfere with the spirit of the author. Th
_technical figures are excellent and in ad
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presented cannot be expected to yield acceffects are briefly presented, and the kin

rate predictions of the arbitrarily distant fu- matics of manipulators with mobile base |i

ture. This is the “modern approach” indi- described by Denavit-Hartenberg methd
cated in the book'’s title. In this reviewer’s The dynamical model of the system is e
opinion, some of these discussions seem gressed in matrix form and its linear depe
little forced and the value they bring to thedence with respect to a set of dynamid
text is questionable. Twenty years ago thiarameters is underlined. At last, a simp

material and approach might have be
considered revolutionary and of great inte
est, but it is difficult to be excited about

now given that these concepts that the

thor stresses already are widdlglthough
not commonly known. Being that as it
may, the author’s implicit point that pract
tioners should not place too much trust
deterministic equations is one that shoy
be made more often to students and en
neers (and generally does not appear

foundation level mechanics texts

lIIl. AUTOMATIC

CONTROL

11R8. Underwater Robots: Motion and
Force Control of Vehicle-Manipulator
Systems.Springer Tracts in Advanced Ra
botics, Vol 2.- G Antonelli (Dipartimento
di Automazione, Elettromagnetismo, Inge
neria dell'lnformazione e Matematica In
dustriale, Univ degli Studi di Cassino, Vi

Efied model of the reaction force applied
the effectors in the occurrence of conta
t with the environment is presented.
AU-Chapter 2 deals with inverse kinemat
resolution and kinematic control. An unde
water vehicle-manipulator system is alwal
" redundant due to its mobile base. This
”;'gundancy is used in order to achieve bg
| nd effectors tracking trajectory and son

%Bther control objectives like avoiding sin

V. MECHANICS OF

o

FLUIDS

11R9. Design Sensitivity Analysis:
‘T’IIComputationaI Issues of Sensitivity
li- Equation Methods. - LG Stanley (Mon-

O tana State Univ, Bozeman MTnd DL
tSStewart (Air Force Inst of Tech, Wright
 Patterson Air Force Base, WPAFB OH)
IC SIAM, Philadelphia. 2002. 139 pp. ISBN
- 0-89871-524-5. $65.00.

¥S Reviewed by Yu-Tai Lee (David Taylor
e-Model Basin, 9500 MacArthur Blvd, W Be-
ththesda MD 20817).

ne Design Sensitivity Analysis a condensed 4
- book that introduces the mathematical ag

n-

gular configurations of the manipulator
energy savings. Several strategies of ki
matic control are presented with special

br pects of the continuous sensitivity equatio
e-methods (CSEMs for partial differential g

a

t-equations(PDES. It may serve as a refer-§

tention to the task priority approach and to ence book for graduate students or scieri—
an interesting application of fuzzy tech- tists working in the areas of numerical
nique. These methods are applied on toanalysis and computational mathematics. &
models of UVMS and the corresponding familiarity with real or functional analysis &
numerical simulations seem to give promis-would make reading easier for some chaj
ing results. ters of the book.
In Chapter 3, the dynamic control gf Sensitivity analysis is an important eles
UVMS is investigated. The sliding modge ment in the context of systems optimizatio
control is first proposed and validated y and optimal designs. It provides the neceg
-numerical simulation on a special modgl sary and critical assessment of the influencg
with eight degrees of freedom. SeveralOf the system/design parameters on the stae
Jother methods are also presented and simuef the systems or the design evaluations:
- lated, including adaptative control, outpit The book covers only topics related to the:
A feedback control, and virtual decompositipn construction and analysis of algorithms foks

)

di Biasio 43, Cassino, 03043, Italy
Springer-Verlag, Berlin. 2003. 183 p
ISBN 3-540-00054-2. $89.95.

Reviewed by M Pascal (LSC, Univ d'Ev
Val d’Essonne, 40 rue du Pelvoux, 910
Evry, France).

The book originates from a PhD thesis

fended by the author in 1999 at Naples Uni
versity and is concerned by a new advar|c

in robotics related to underwater vehicl
manipulator systemgUVMS). Several in-
teresting applications of these systems

be found in industry and several models of

autonomous underwater vehicld®\UV)

are developed in various research center
The design of control laws for underwater
robots is a challenging task, owing to the

complexity of the system and to the unc

tainty in the model parameters, mainly duie

to the poor knowledge of the hydrodyna
effects. The implementation of standa
control algorithms used for ground fix

manipulators is not easy and a necess |‘§7‘

based control. At the end of the chapter,COmMputing sensitivities and is not applicag
-experimental results are shown: these fefion specific. The authors start with an overs

sults originate from a set of experime

Yperformed at the University of Hawaii on

stitute. Tracking trajectory is investigat
e.by using several kinds of adaptative co

ws are compared in the presence of
turbances such as current effects, thrust

ures. A new adaptative control is also p
0 which the disturbance is constant, a

experiments performed with this meth
r_qive rather good results.

o

gAct dynamical compensation is defined;
qredundancy of the system is used to defin
sk priority inverse kinematics algorith

pecial model of AUV developed in this in-

trols. The performances of these contfo

fault, and strong noise of the sensors mea

The last chapter introduces interaction
control. A force control scheme without ex-

view of the early-developed algorithms in<
cluding the discretize-then-differentiateg
approach, which approximates sensitivitieg
by first employing some discretization$
scheme to approximate the solution to
PDE and then implicitly differentiating this
result to obtain a sensitivity approximatio
Sscheme. By pointing out the shortcoming;
of these early techniques, they lead thg
readers into the concept of CSEME
'Aie, a differentiate-then-discretize scheme2
ith a mathematical interpretation of thes
ensitivity analysis. Examples of simplifiect
ddlinear and nonlinear one-dimensional prob-z
lems are used to demonstrate the procg-
dures and formulation of the CSEM. CoorZ
dinate transformation is discussed for the
purpose of practical computational require-
€ments. Both the hybrid SENH-SEM) and
&n abstract version of the semianalytic
method (A-SAM) are introduced from the

d
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improvement of these control laws must beind suitable secondary tasks. Interestingcoordinate transformation. Discussion of
achieved to overcome all the drastic conhumerical simulations are performed on| apoth CSEM is included and numerical re-
straints of such systems. nine degree of freedom UVMS, showing suits for the linear and nonlinear one-

The book involves four chapters followeldthe method’s efficiency.
by two appendices and a wide list of refgr- In conclusion,Underwater Robots: Mo
ences. A great number of figures of goodion and Force Control of Vehicle Manipu

dimensional problems are obtained in illus-
trating the methodologies. The authors
- devote themselves in the last part of the

quality are also included. Chapter 1 is delator Systemsprovides an interesting refef- book to the mathematical framework for the
voted to mechanical modeling of underwp-€nce text about control of underwater Navier-Stokes equations. They use a finite-
ter robots composed of a rigid body cop-robots. The monograph can be useful forelement approach to demonstrate method-
nected to a serial manipulator. Rigid body'sresearchers interested by this field or, moreologies that continuously solve the sensitiv-
kinematics is recalled, with a special attenwidely, for scientists involved in control of ity equation with a remeshing strategy and
tion to attitude representation by quatermanipulators with mobile bases or mobile provide improved solutions to the Navier-
nions. Standard models of hydrodynamigobots in three-dimensional space. Stokes equations.
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The book is presented in a well-thought-closed-form solutions whenever possib

e,viewer has concluded th&bundations and

out order and the simplified examples usedome of which we believe to be new. We Applications of Mechanics: Volume Il Fluid
are properly selected to convey the cdnalso emphasize obtaining the solution gli- Mechanicshas been prepared for third- or

cepts. Since the topic of the sensitivityrectly by numerical techniqse .. .”

fourth-year students in mathematics or

analysis serves as the b_asis to many e gi-The subject matter in Chapter 1 follows perhaps in classical physics, who deserve
neering shape optimization applications, ahe structure developed by Truesdale, Ngll,a somewhat broader outlook on fluid

chapter or two demonstrating the conngcand others at the Institute for Rational M
tion of the two subjects seems to be a stralchanics. After worked-out examples
egy to increase readership. The fini
element approach is used as the bgsigludes with development and use of the i
discretization scheme for all the examplesegral momentum theorem. The material
used in the book. Finite-difference or finit -Chapters 3 through 7 is presented in a m
volume methods, however, are used morgy |ess conventional manner.
frequently in most of the CFD software. The concepts behind compressible flg
The development of the sensitivity analySiszre  introduced by means of a on
calculation for the later schemes is nolyimensional control volume. includin
demonstrated. Instead of using a nomendlagyms representing the rate of bulk heat 4
ture section for the mathematical symbalgjition. The author’s solution to these pro
used, the authors have chosen to refer thefais jeads to a simple classification sche
to a reference, ie, Wioka 54, quoted in theshowing the regions where a solution e
bibliography section. This may increaseists and the character of the solutions
readers’ difficulty in following the context! \vell. The author has also simplified th
Design Sensitivity Analysiserves as & manner of presenting the relation betwe

good reference book for students and fegq fiow deflection, the shock wave angl
searchers to understand the concept of d the Mach number for two-dimension
CSEMs. In order to adapt the methodolo Ysupersonic flow.

for other problems, it would require further
detailed formulation. Continuous growth i
adapting the CSEM in complex CFD soft-
ware is, however, envisioned in the near
future.

11R10. Foundations and Applications
of Mechanics, Volume II: Fluid Mechan-
ics. - CS Jog(Dept of Mech Eng, Indial
Inst of Sci, Bangalore, 560 012, Indid)a-
rosa Publ, New Delhi, India. Distributed i
USA by CRC Press LLC, Boca Raton FL.
2002. 435 pp. ISBN 0-8493-2413-0.
$89.95.
Reviewed by EE Covert (Dept of Aerp-
naut and Astronaut, MIT, 77 Massachusefts
Ave, Rm 9-466, Cambridge MA 02139- ) S
4307). The use of linearization in thc_a treatme
This book is reasonably well described hyof surface waves as contained in Chapte
its title, although the applications of fluig iS introduced without adequate preparati
mechanics occur in such a large number|of the reviewer’s view. Nonetheless, this i
technical activities that any selection of apiroduction simplifies the discussion ¢
plications is necessarily limited. Volume | js @coustic waves in the following chapte
entitledContinuum Mechani¢snd some of| Further, the author fails to provide an
the material in Volume Il relies on the eaf-computer codes, relying on existing corn
lier work. The chapter titles in this volume mercial computer codes and failing to poi
are 1, Kinematics and Governing Equatiop®ut the difficulties the student may face
(101 pp; 2, Hydrostatics(17 pp: 3, Ideal | the details of the code are handled imprg
Fluid Flow (62 pp; 4, Surface Wave$35 | erly due to inexperience. With his focus @
pp); 5, Exact Solutions to Flow Problems
an Incompressible Viscous Fluidd1 pp; | the physical phenomena.
6, Laminar Boundary Layer Theory49 Further, because of the author’s choice
pp); 7, Low Reynolds Number Hydrody} topics, several important subjects in mode
namics(19 pp; and 8, Compressible Flow fluid mechanics are not mentioned or me
(61 pp. Each chapter contains a number ofioned very briefly. The omitted topics ma
sample problems as well as exercises fdead the student to feel that fluid mechan
the student. Both types of problems seem tés a closed topic. However, unsteady flg
be well formulated and of a reasonalleand turbulence, serious computational flu
level of difficulty. dynamics(CFD), and flow with separation
In his Preface the author writes, “Al
though we feel that this book treats manytioned, or briefly mentioned in passing. T
topics in a new way, the topic where thereviewer feels these truly difficult fluid me
treatment is significantly different is that of chanics research issues would warran

Viechanics

- mechanics.
of  This book may be best suited for a serious

more elementary topics, the chapter cqn-practitioner who is interested in a more rig-

n-orous view of the underlying assumptions
inupon which fluid mechanics rests. The first
prenalf of Chapter 1 is ideal for this purpose.

;’Y 11R11. Perspectives in Flow Control

y and Optimization. - MD Gunzburger
g{lowa State Univ, Ames IASIAM, Phila-

- delphia. 2003. 261 pp. ISBN 0-89871-
ne27-X. $70.00.

- Reviewed by HG Wood, Ill (Dept of Mech
adnd Aerospace Eng, Univ of Virginia,
e Thornton Hall, McCormick Rd, Charlottes-
erville VA 22903-2442).

e, For anyone interested in flow control or
L1 Optimization, this book is a must read. Max
Gunzburger has done a truly commendable
job of providing his perspectives on the
subject, and his perspectives are very well
informed. He states in the preface that his
first goal is “to present an introduction to
the development and analysis of several
methods,” and this is done very well. He
also raises issues that arise in the field, and
the book has an outstanding bibliography
that can lead the reader to other sources. He
also points out that this book is not a com-
plete treatment of the subject, as that would
take several times the size of this book.
However, the book is large enough to
provide a really good introduction to
the subject but small enough not to be
intimidating.

The book consists of seven chapters with
nt the first being a brief history and introduc-
I Zion to the subject. Chapter 2 discusses the
ondifferent approaches to optimal control and
n- optimization that include the one-shot
f method and the sensitivity and adjoint
r. based methods. The discussion is clear and
y provides information in a way that the
n-reader could develop an algorithm from
nt the presentation. Chapter 3 provides illus-
if trations of the approaches discussed in
p-Chapter 2.

n Chapter 4 deals with accuracy and consis-

frigor, the reviewer feels the author obscurestency, and Chapter 5 discusses how to re-

duce the costs of optimization. Chapter 6
ofpresents analysis and numerical analysis of
rnoptimal flow control problems. One of the
n-examples is the analysis of a shape control
y problem for the stationary Navier-Stokes
csequations. The examples are very well pre-
w sented and allow the reader to get a very
idgood foundation that provides the necessary

information to attack new more compli-

and/or heat transfer problems are not men-cated problems. Chapter 7 is a brief discus-

e sion of feedback control for fluid flows.
In conclusion, this is a very well written
ook that should be part of the library of

compressible flow. We have tried to presenimention, at least in the Preface. The

e-anyone interested in fluid dynamics or
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optimization. This book could also be usé

as a textbook for a graduate course on
subject.

11R12. Turbulent Flow: Analysis, Mea-
surement, and Prediction. - PS Bernard
and JM Wallace(Univ of Maryland, Col-
lege Park MD) Wiley, Hoboken, NJ. 2002
497 pp. ISBN 0-471-33219-4. $100.00.

Reviewed by S Yavuzkurt (Dept of Me
Eng, Penn State Univ, 201B Reber Bld

University Park PA 16802).
This is an excellent book in the area

turbulence analysis, measurement, and p

dictions, as its title implies. It supplie
many aspects of the topic from theory
experiments and helps the reader to see
subject as a whole. It contains cutting ed
material in the most fascinating field of tu
bulence as well as up to date presentati
of major theoretical and experimental a
vances. State-of-the-art turbulence clos
and simulations techniques are also

cluded. This book will help greatly in un
derstanding more advanced books and ¢

sical and current research articles in thigorticity dynamics are very interesting arj

field.

"TURBULENT

FLow

Analysis,

Measurement,
and

Prediction

PETER S. BERNARD
JAMES M. WALLACE

The book contains 12 chapters and it
about 500 pages long. An extensive refi
ence list is given. Figures are drawn ve
clearly and they are very useful in interpr
tation of the results of the analysis carrig
out in the book. Detailed derivations of th
equations are given with examples.

Chapters 1 and 2 contain preliminary a
also principal concepts in understandi
turbulent incompressible flows and an ovg
view of turbulent flow physics and equg
tions including notation, averaging, correl
tions, Reynolds-averaged momentu
turbulent kinetic energyTKE), dissipation
and Reynolds stress transport equatio|
spectral analysis, scales of turbulence, v
ticity, and turbulent and molecular transpg
equations for scalars. It is a nice and co
pact review of these concepts.

Chapter 3 is on experimental and nume

and applications to calculation of flow in

fully developed channel and pipe flows a
boundary layers. Discussion includes b
CI§ics, Reynolds stresses, TKE and its dig
pation, scaling factors, power laws, lo
speed streaks, bursts, space correlations,
hHfperimental visualization, and dynamics
rortex stretching. It is an excellent cove|
5 age on these topics.
o Chapter 5 deals with properties of frg
trghear flows such as jets, wakes, and mix
géayers. Similarity solutions, velocity an
- vorticity fluctuations, TKE budget, an
syrefructure of these flows are covered
g-detail.
ire Chapter 6 explains turbulent transport a
nphysics of transport as it is related to Re
L nolds stresses vorticity flux correlation
aPetails on Reynolds stress production a

useful.
Chapter 7 concentrates on theory of ide

homogeneous turbulence. Homogene
flows include cases of no production and
flow with uniform TKE production. Con-
cepts of isotropy, energy decay, turbule
Reynolds number, self-similarity, isotropi
decay, high Reynolds number equilibriun
self-preservation, von Kenan-Howarth
equation, implications on turbulence mo
eling, and Fourier analysis of the veloci
fields are explained in a clear fashion.
Chapter 8 contains all practical importa
field of turbulence modeling. Types @
Reynolds-averaged Navier-StokdRANS)
models include eddy viscosity, one and tv
iSequation and Reynolds stress transport,
gebraic stress, and vorticity transport mo

I

ryels. Modeling constraints, generaliz¢
constitutive models, pressure-strain corre

“O%ions, second order moment closure, w
unctions, near-wall k-¢ and Reynolds
stress models are discussed.

g Chapter 9 covers the applications of tu
L Jpulence models to channel flows, zero pré
srSure gradient boundary layers, flow sepal
,-tion including backward facing step, hi
oflow, diffuser flows, and stagnation poir
mflows. Effects of rotation and curvature a
also covered.

ns,Chapter 10 deals with the more rece
ofarge eddy simulationgLES). Filters, fil-
ritered equations and their solutions, nume
mcal considerations, subgrid scale mod
such as Smagorinsky model, and alternat
risubgrid scale models and dynamic mod

D

D

cal methods in general. It goes into t

main techniques used in experiments gnehethods, vortex elements, dynamic equ
how turbulent flows could be simulated gntions and sample results from vortex met
a computer. Experimental topics include hoods and LES are included.

wire and hot film anemometry—fro

theory to type of probes used, laser-Dopplelent scalar fields. These topics inclu
velocimetry, laser sheets, particle image veplumes,

eare all covered. Applications of LES, vorte

ized turbulent flows such as isotropic and

rdocimetry, and concentration measureméntplumes, scalar transport and its models, clo-
hmethods. Numerical methods are explainedsure schemes, and random flight models.

Chapter 12 concludes the book with tur-

cubical domain and channel flow are given.bulence theory, which covers topics from
Chapter 4 discusses properties of boundedhe early days to the current theories.
turbulent flows. Topics covered include Gaussian random fields, overview of the

dtheories, direct interaction approximations,
a-renormalization group theories, and ther-
simodynamics of vortex systems make very
thought-provoking reading.
ex-Overall, Turbulent Flow: Analysis, Mea-
hf Surement, and Predictioris an invaluable
.. educational and research tool in the area of
turbulence. It is an essential book for re-
searchers, instructors, and students who
work in the area of turbulent heat, mass,
nd momentum transport which include®
mechanical and aerospace engineers, phy§i
cists, and mathematicians, and scientists i
the fields of chemistry, biological sciencesz
ndand ocean engineering. It will be a valuablé
addition to the libraries of universities ancg
Y~ research institutions. It is strongly recom

;dmended by this reviewer.

d

A VI. HEAT TRANSFER
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us 11R13. Boundary Element Method for
aHeat Conduction: With Applications in

Non-Homogeneous MediaTopics in En-
ntgineering, Volume 44- EA Divo and AJ
c Kassab(Univ of Central Florida, Orlando
n, FL). WIT Press, Southampton, UK. Distrib-

uted in USA by Comput Mech, Billerica
4- MA. 2003. 245 pp. CD-Rom included.
¥ ISBN 1-85312-771-X. $138.00.
Reviewed by DP Sekulic (Col of En
ht Univ of Kentucky, 210B CRMS Bldg, Lex
f ington KY 40506-0108).

This interesting work is published by WIT
o Press as the 44th volume in the seflep-
aljcs in Engineeringedited by CA Brebbia of &
d_the Wessex Institute of Technology, and J§
L Connor of the Massachusetts Institute of
2 Technology. The aim of the series is to prog

all
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vide a rapid and informal dissemination of
significant new work in engineering. Thisg
book represents a monograph in the seriés
devoted to an important numerical too&
" known under the naméoundary element »
*STethod (BEM). The authors are known=
f@contributors to that field, and this mono-g
' graph represents a segment of their work
U devoted to development of the boundary el-
'€ ement methods for heat conduction prob-
lems in nonhomogeneous media.
Nt The monograph provides a detailed ac-
~count of the developed method including:
MN-(1) steady-stateisotropic, anisotropic and
elsaxisymmetrig, and (2) transient formula-
V&ions. In addition, the method is illustrated
elspy applications to nonlinear heat conduc-
X tion and inverse problem@arameter esti-
a-smation in heat conduction
h- The book is organized in nine chapters as
follows. The opening chapter provides a

Chapter 11 deals with analysis of turb

turbulent puff, point

(Le
sourc

U- very brief introduction accompanied by a
list of references related to BEM and the
corresponding theoretical background im-



B84 Book Reviews Appl Mech Rev vol 56, no 6, November 2003

portant for heat conduction applications jncussed. The chapter concludes, as do njostasily eliminated by a small but impor-
both isotropic and anisotropic heteroge-of the other chapters, with examples. Thetanteffor} is a lack of a detailed explanation
neous media. The Introduction concludesast two chapters, Chapter 8 and 9, togetheof the technical vocabulary. Such an addi-
with the statement of the book’s purposewith appendices, offer a presentation of twotion is not mandatory, it is rather rarely in-
namely, “to formulate a general technigyecomputer codes ready for implementation. cluded in professional technical books, but
for the development of a boundary integrial This demanding technical subject is pre-this reviewer believes that such new and
equation for steady-state and transient heglented in a well-organized manner. The au-Still somewhat esoteric topics like the one
conduction in heterogeneous isotropic anghors did a good job in setting the text with Presented in this book desperately need a
anisotropic media.” Chapter 2 offers a briefappealing graphics, including all the color- 900d terminology explanation, in addition
review of a BEM formulation for spatially coded graphic files for each figure provided1© @ complete and detailed nomenclature.
uniform thermal conductivity cases. As (i, the attached CD-ROM. The Fortr The _technlcal Iangu_age |s_weII utilized and
counterpoint, the following Chapter 3 offefs ., qes given explicitly in the set of appeh- nothing is wrong with an inherent need to
the steady state anisotropic formulatign ’ use it. Still, an effort of the authors in many

while in Chapter 4 an extension to axisy dices, a spftwarg |nclluded in the CD'RO. ' fields to disseminate new ideas would better
and detailed estimations of the calculati Nbe served if a conscious effort to provide a

metric cases is provided. A transient funda- - . S

mental solution is discussed in Chapter 5 enrrgLs motr?iﬁ eﬁgﬂﬁfhirriq;g?mciﬂ\gtn? egcomplete and well-defined technical vo-

using two approachegl) the authors’ dual- ppd gth d K I cabulary (including brief illustrations of
proposed method works wet. most important new conceptsand better

reciprocity method, and2) a combination . )
of the Laplace transforms and dual- The authors and their publisher are to €cross-referencing (including the index

reciprocity methods. An application to no _congratulated for the decision to include) a,yoiq be a great addition to any such pub-
linear heat conduction is addressed (& CD-ROM. Implementation of the providefl jication. This book does not have either.
very short Chapter 6, including some illus- S°ftware goes smoothly if the reader hasThe nomenclature is not complete, and nu-
trations of the method’s application to case®"OPEr supporting software drivers. A mofe merous omissions are apparent.

of one- and two-dimensional temperaturé?rominent note in the main body of the text |n conclusion, this reviewer recommends,
fields, in both regular and irregular regions@nd/or a separate appendix regarding thewithout reservations, this book to engineers
Chapter 7 is devoted to the problem pfSoftware installation and its use would be and researchers in a need for numerical
identification of an unknown thermal con- beneficial, but the reader can get around thenodeling of heat conduction in nonhomo-
ductivity of a nonhomogeneous medium. |nrelated problems relatively easily by explor- geneous medi@oundary Element Methods
a fairly detailed and well-documented intrp-ing the software itself. A number of illustra- for Heat Conduction: With Applications in
duction, the inverse problems and the applitive examples supported by data generatedNon-Homogeneous Medigand the pro-
cation of BEM to such important engineer-using the included software are a very gopdvided softwarg should find an easy way to
ing topics are presented. Subsequently theducational tool. classrooms of advanced heat transfer and
related optimizations methods, genetic al- The book does not have an index. An ad-numerical modeling classes in engineering
gorithms, and series expansions are digditional drawback(that would have beem schools.
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