Review: [untitled]
Author(s): J. Dimock
Reviewed work(s):
Functional Analysis: An Introduction for Physicists. by Nino Boccara
Source: SIAM Review, Vol. 33, No. 3 (Sep., 1991), pp. 509-510
Published by: Society for Industrial and Applied Mathematics
Stable URL: http://www.jstor.org/stable/2031473
Accessed: 11/09/2008 15:45

Y our use of the JSTOR archive indicates your acceptance of JISTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of ajournal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of thiswork. Publisher contact information may be obtained at
http://www.jstor.org/acti on/showPublisher ?publisherCode=siam.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is anot-for-profit organization founded in 1995 to build trusted digital archives for scholarship. We work with the
scholarly community to preserve their work and the materials they rely upon, and to build a common research platform that
promotes the discovery and use of these resources. For more information about JSTOR, please contact support@jstor.org.

Society for Industrial and Applied Mathematics is collaborating with JSTOR to digitize, preserve and extend
accessto SAM Review.

http://www.jstor.org


http://www.jstor.org/stable/2031473?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=siam

BOOK REVIEWS 509

bative treatment. The author goes beyond the
usual textbook treatments in deriving condi-
tions on the external potential that guarantee
the existence and unitarity of the S-matrix. He
also shows how a unique phase for the S-op-
erator follows from a causality requirement of
the type introduced by N. N. Bogolubov and
D. V. Shirkov [1]. The general results are ap-
plied to obtain expressions for electron scat-
tering, pair production, and vacuum polariza-
tion to lowest nontrivial order in an expansion
in the fine structure constant.

The final chapter is, according to the author,
the raison d’étre of the book: he wanted an
honest derivation of the renormalized pertur-
bation series of QED without manipulations
of ill-defined integrals. H. Epstein and V.
Glaser gave such a method two decades ago.
This is the first textbook account of it, and it
seems to this reviewer to be a considerable suc-
cess. The author manages to cover both the
general theory and its application to such non-
trivial applications as the electron self energy
and the lowest-order radiative correction to the
magnetic moment of the electron.

To pack all this into a volume of 220 pages
required skill and discipline. This is not a book
one consults to find detailed comparisons of
the many alternative but equivalent versions
of renormalization theory, but that is perhaps
one of its attractions.
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Functional Analysis: An Introduction for
Physicists. By Nino Boccara. Academic Press,
San Diego, 1990. xiii + 327 pp. $44.50. ISBN
0-12-108810-3.

It seems clear that physicists could profit by
knowing more functional analysis. They do use
sophisticated mathematical concepts such as
distributions, unbounded linear operators, in-
tegration on infinite-dimensional spaces, and

so forth. However, they use them in an unso-
phisticated way, without much idea as to when
a technique is appropriate or reliable. Often
this does not matter and the physics comes out
anyway, but perhaps just as often the defective
technique leads to erroneous or meaningless
results and the physics is obscured.

The remedy is better books (and training)
for physicists. It is not much good to refer them
to the standard mathematical books on func-
tional analysis, for they are immediately lost
in a sea of unfamiliar abstract concepts. There
are some nicely written books on mathematical
physics which cover this ground, for example,
Reed and Simon [1], or Choquet-Bruhat,
DeWitt-Morette, and Dillard-Bleick [2]. But
even these are probably somewhat daunting
for a nonmathematician. For example, distri-
butions are not introduced until the theory of
topological linear vector spaces is first devel-
oped.

There is then a need for an elementary book
on functional analysis aimed at physicists and
with minimal prerequisites. This is the need to
which Boccara’s book is addressed, and by and
large it does the job. The author assumes only
a first course in analysis. Concepts are intro-
duced precisely but economically. Each topic
is reinforced by numerous examples, often in
the form of problems with solutions. The ex-
amples are generally of a type occurring in
physics problems.

The choice of topics is good. The first chapter
is a standard treatment of measure theory,
without existence theorems, but enlivened by
Koch curves and Sierpinski carpets. Then there
is a chapter on L7 spaces and the Fourier and
Laplace transform, followed by a chaper on
Hilbert space, especially orthogonal expan-
sions. Next is a very concrete chapter on dis-
tributions, loaded with examples. The book
closes with a chapter on linear operators on a
Hilbert space. This includes the spectral theo-
rem for compact self-adjoint operators, but
stops short of the full spectral theorem.

One could quibble about some things here
and there. Some definitions are not as clear as
they might be (for example, the delta function
on a surface and the adjoint of an unbounded
linear operator). The definition of the Fourier
transform uses an unusual convention: there
is a 27 in the exponential. Also, physicists
might appreciate more examples from quan-
tum mechanics.
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But these are minor points in an otherwise
successful book. It is certainly to be recom-
mended for a graduate level physics course.
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Mathematical Foundations of Classical Sta-
tistical Mechanics: Continuous Systems.
By D. Ya. Petrina, V. I. Gerasimenko, and
P. V. Malyshev (translated from the Russian
by P. V. Malyshev and D. V. Malyshev). Gor-
don and Breach, New York, 1989. xviii + 338
pp. $198.00 (SAS Price $95.00). ISBN 2-
88124-681-8. Advanced Studies in Contem-
porary Mathematics, 6.

One of the main features of this book is the
study of particles interacting by means of a
completely elastic hard-core plus an arbitrary,
bounded potential of finite range beyond the
core. The first third of the book is concerned
with the existence and uniqueness of the
Hamiltonian equations of motion for systems
of this sort, and for the equations of motion
of various distribution functions. The second
part discusses existence and uniqueness in en-
semble theory, and the existence of solutions
to the Kirkwood-Salsburg equations. The last
part concerns the thermodynamic limit for
nonequilibrium systems.

In my opinion there is a problem with the
presentation in this book. For example, on page
12, the authors state, “According to Theorem
1.1, a single trajectory X (¢, x) passes through
almost every point in phase space. . . .”” By this
statement is meant, as it turns out, that for
almost every point in phase space there exists
a system trajectory which passes through it,
and not as might be supposed, that a single
trajectory passes (eventually) through almost
every point of phase space. Even so, the state-
ment about “almost every point in phase
space” is literally false, and so is Theorem 1.1
as written because, as the authors made clear
in a previous section, they are ignoring what

they call “forbidden configurations” where the
hard-cores overlap. Another example appears
on page 27, where it is asserted that an (infinite)
direct sum of strongly continuous operators is
strongly continuous. I think that this conclu-
sion is correct for their case because the evo-
lution operator that is under discussion is also
isometric, but the statement as it appears is
not true generally and needs to be interpreted
in an uncertain context.

These points may seem picky, but the dis-
tinctions are necessary in a book devoted to
rigorous mathematical foundations. On pages
35 and 36, there is a notational conflict between
(3.10) and (3.15) by a factor of N! in the def-
inition of the probability density function,
which leads to confusion in trying to follow
the subsequent computations. On page 40, an
inequality is given between the expected num-
ber of particles in a system and the time-de-
pendent total probability (unnormalized)
which states that ( Ny = D(¢). It is, however,
easy to give counterexamples to this inequality
in general. Presumably, the authors intended,
but did not state explicitly, some necessary re-
strictions. I could go on, but I hope these ex-
amples will be sufficient to make the point that
the presentation in this book confronts the
reader with unnecessary obstacles.

There is a valuable and worthwhile story to
be told on this book’s subject, and it can, I
think, be extracted by a careful reading. Un-
fortunately, the mode of presentation is less
salutary than could be desired. The biblio-
graphic notes that appear at the end of each
chapter are good, and are very helpful guides
to the literature. They help to put the chapter
topic in perspective.

GEORGE A. BAKER, JR.
Los Alamos National Laboratory

Topics in Boundary Element Research. Vol. 6:
Electromagnetic Applications. Edited by C. A.
Brebbia. Springer-Verlag, Berlin, 1989, xiv +
234 pp. $117.90. ISBN 0-387-50607-1 (US
Only).

An initial “quick read” of this eye-catching,
slim, red textbook might lead one to believe
as does the editor that

This volume makes an important contri-
bution to the series and is essential reading



	Article Contents
	p. 509
	p. 510

	Issue Table of Contents
	SIAM Review, Vol. 33, No. 3 (Sep., 1991), pp. 349-518
	Front Matter
	Vorticity, Turbulence, and Acoustics in Fluid Flow [pp. 349-388]
	The Fractional Fourier Transform and Applications [pp. 389-404]
	The Role of the Strengthened Cauchy-Buniakowskii-Schwarz Inequality in Multilevel Methods [pp. 405-419]
	Parallel Algorithms for Sparse Linear Systems [pp. 420-460]
	Erratum: The Simplex and Projective Scaling Algorithms as Iteratively Reweighted Least Squares Methods [p. 461]
	Classroom Notes
	Activator-Inhibitor Control of Tissue Growth [pp. 462-466]
	Choosing an Inner Product that Separates Variables [pp. 467-471]

	Problems
	Exponentials of Certain Hilbert Space Operators: Problem 91-11 [p. 472]
	Linear System with Positive Solutions: Problem 91-12 [pp. 472-473]
	An Inequality for a Family of Means: Problem 91-13 [p. 473]
	An Infinite Integral: Problem 91-14 [p. 473]
	Point of Minimum Temperature: Problem 91-15 [p. 474]

	Solutions
	Two Integrals Arising from a Cloud Model: Problem 90-12 [pp. 474-477]
	A Two-Point Boundary Problem for Airy Functions: Problem 90-13 [pp. 477-479]
	Elements of Maximum Order in a Matrix Group: Problem 90-14 [pp. 479-481]
	A Multidimensional Integral: Problem 90-15 [pp. 481-483]
	Problem 91-14 (Quickie) [p. 483]

	Book Reviews
	Review: untitled [pp. 484-486]
	Review: untitled [pp. 486-487]
	Review: untitled [pp. 487-489]
	Review: untitled [p. 489]
	Review: untitled [pp. 489-493]
	Review: untitled [pp. 493-495]
	Review: untitled [pp. 495-496]
	Review: untitled [pp. 496-499]
	Review: untitled [pp. 499-501]
	Review: untitled [pp. 501-502]
	Review: untitled [p. 502]
	Review: untitled [pp. 502-503]
	Review: untitled [pp. 503-504]
	Review: untitled [pp. 504-506]
	Review: untitled [pp. 506-507]
	Review: untitled [p. 508]
	Review: untitled [pp. 508-509]
	Review: untitled [pp. 509-510]
	Review: untitled [p. 510]
	Review: untitled [pp. 510-511]
	Review: untitled [pp. 511-512]

	Chronicle [pp. 513-518]
	Back Matter



