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rems which give necessary and sufficient conditions for
the existence of network flows that satisfy additional
linear inequalities of various kinds. Adopting linear
programming terminology, the authors call these feasi-
bility theorems, These resulls, combined with the use
of a theorem obtained in Chapter 1, the integrity theo-
rem, are then used to consider various combinatorial
prablems for the remainder of the chapter. Examples
of the latter are the Konig-Egervary and Menger graph
theorems.

The problem of constructing network flows that
minimize cost is the substance of Chapter 3. An algo-
rithm is given for obtaining solutions to the Hitchcock
problem (the standard transportation problem) which
is a generalization of a combinatorial procedure de-
veloped by Kuhn for the optimal assignment problem
(a special case of the Hitchcock problem), and the
equivalence of the Hitchcock and minimal cost flow
problems is shown. This chapter also contains brief
discussions of the warehousing and caterer problems.

In the short concluding chapter, “Multi-Terminal
Maximal Flows,” a return is made to the topic dis-
cussed in the first chapter. However, instead of focus-
ing on the value of a maximal flow from one specified
node to another, attention is shifted to certain ques-
tions that arise when all pairs of nodes are considered.

The book should be of value not only to those inter-
ested in linear programming but also to those who are
concerned with graph theory.

Biophysical Science. By Eugene Ackerman. 626 pp.
Prentice-Hall, Inc., Englewood Cliffs, N, J., 1962.
$13.35. Reviewed by Joseph G. Hoffman, University
of Buffalo.

IOPHYSICS is a vast and sprawling area which

probably will never become defined, Ackerman’s
book does not define areas but rather shows the general
approach to biology from the physical sciences side.
The title is appropriate because in the 31 chapters he
discusses 31 distinctly different facets of biology cover-
ing a wide range of diverse subjects. The range is
enormous and presupposes a teacher who will be fluent
in both physical and biological sciences. I refer to
“teacher” because this is a classroom text. It is a guide
to an interdisciplinary subject whose involuted topics
require pedagogic elaboration,

Take for example the statement in Chapter 21, p. 389
that: “The second law of thermodynamics is concerned
with the direction of time.” In the context presented,
the student might be led to believe that physical entropy
could be used as a kind of measure of time, Physical
theory does not permit this inference. It may yet turn
out that our biological sense of time originates in some
as yet unknown feeling of entropy, On the other hand,
there are the pacemaker ideas according to which the
brain may have in it cells that are electromechanical
oscillators and serve as chronometers. Thus entropy, as
a thermodynamic quantity, becomes a starting point for
the examination of our biologic concept of time. One is

reminded of Eddington’s earlier discourse on time and
its possible relation to entropy.

Entropy might be a starting point for another basie
exploration: on p. 465, Chapter 25, Information The-
ory and Biology, a single sentence is devoted to the
relation between negative entropy and average informa-
tion. Here much discussion is called for, and a teacher
will have to expound the possible relationship between
these strange quantities in the life process. Ackerman
has left the topic wide open, which is undoubtedly the
best approach for pedagogic purposes. Physical entropy
of a cell is a lively and unresolved problem., Its mention
in this text gives an indication of the author's broad
point of view toward problems of living systems.

The format is of the best. There is a generous supply
of figures and tables, as well as four appendices. The
table of contents and index serve the reader well, Each
chapter has at its end a list of selected references, Each
of the six major sections into which the book is par-
titioned ends with about twenty questions aimed to il-
luminate further the several chapters of each section,
For pedagogic purposes this is a highly commendable
text.

Physicomathematical Aspects of Biology. Proc. of
Internat’l School of Physics “Enrico Fermi” (Varenna,
Italy, July 1960). N. Rashevsky, ed. 524 pp. Academic
Press Inc.,, New York, 1062. $16.00. Reviewed by
George H. Weiss, University of Maryland.

ECENT years have seen increasing expression of
the feeling that biological research suffers a lack
of theoretical underpinnings, In just the same way as
physics acquired direction with Newton's axioms so,
it is argued, will biology benefit from a systematic ap-
plication of those quantitative techniques which have
been successful in theoretical physics. For the last
twenty years or more, Professor N. Rashevsky of the
University of Chicago has been the leader of a most
vocal school of mathematical biology. The present vol-
ume contains a collection of papers which to a great
degree have been influenced by the work of his school.
Perhaps the best—and in a sense the most disappoint-
ing—of the papers is one by M. E. Wise on human
radiation hazards. It is an extensive discussion of the
relation between radiation and leukemia incidence and
gives a careful summary of all of the factors which are
believed to be operative, Unfortunately, all of the con-
clusions of the paper seem to be beset by many ap-
proximations and assumptions. As a CONSEQUENCE, it
would not be difficult to take exception to any of
them. This is due not to the author, who has done an
excellent job of marshaling data, but rather to the na-
ture of biological phenomena which seem always Lo
be compounded of many mechanisms that cannot easily
be separated. Other interesting articles include a review
by Bartholomay of reaction-rate theory and a review
of enzyme reactions of biological interest by Boen:
There are twelve other papers discussing mathematic
models of lung ventilation, neural nets, the ingestion
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