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BOOK REVIEW

R. M. Nugayev, Reconstruction of Scientific Theory Change, Kazan
University Press, Kazan, 1989, 208 pages. (In Russian)

Two circumstances should be noticed first. (a) The author is one of
very few Russian philosophers whose work might be known anywhere
outside this country, i.e., the former USSR (see, e.g., Nugayev, 1985a,
1985b, 1986, 1991). (b) The author’s studies in the philosophy of
science, culminating in this book, were inspired by his previous research
in the field of classical and quantum gravity, which seems to be a rarity
despite the notable examples of P. Bridgeman and T. Kuhn. In fact it
was the need to bring some order into the family of modern classical
theories of gravitation and to build up the appropriate conceptual foun-
dations of quantum gravity, that forced the author to create his own
methodological model of theory change, which he applies rather suc-
cessfully to the most controversial case study, the Lorentz—Einstein
transition.

The book is organized into five chapters. In the first one, a critical
evaluation of some popular modes of fundamental theory change is
undertaken. According to the author, both empiricist and ‘pantheo-
retical’ approaches failed to find out what factors decide that an older
fundamental theory is inadequate and should be replaced by a new
one. It is shown how great the gap is between the old view, that it is
a crucial experiment that refuses the first theory, and what is revealed
by the history of science.

The normative model of theory change is expounded in Chapters 2
and 3. To show how a new fundamental scientific theory should replace
an old one, the author first had to elaborate a proper view of how a
fundamental theory is structured. The key point of the entire conception
is that theoretical objects of any mature theory form rwo levels: that of
basic theoretical object and that of derivative ones. The relations be-
tween the former are described by the fundamental laws of a theory.
e.g., Maxwell’s equations. The relations between the latter are de-
scribed by consequences from the fundamental laws, such as the law of
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mechanical oscillator motion. The basic principles of a theory cannot
be confronted with experimental or observational data directly, but
only through the mediation of a system of derivative objects, which
may also be looked upon as invariant contents of the classes of empirical
schemes.

At a certain stage of development of a fundamental theory T, the
question arises about the relation of its basic objects B! to B}, those of
another fundamental theory T,. The reason for considering such a
relation may be due to the need to use both theories to explain experi-
mental data, via describing it by a system of derivative objects con-
structed from both B} and B%. The appearance of such ‘crossbred
objects’ signals the meeting of T, and T,. It can easily be seen that
‘crossbred objects’ thus appearing may possess incompatible properties
(the ‘ultraviolet catastrophe’ being one key example), which result in
a cross contradiction between T, and T,. The elimination of a Cross
contradiction makes a transition to a new ‘global’ fundamental theory
T5 which is expected to contain both cross-theories in such a way as to
exclude the existence of ‘crossbreds’.

Two ways of global theory creation are possible, depending on as-
sumptions about B| and Bb. If they are supposed to belong to different
levels of theoretical object organization, then either B or B5 becomes
a ‘true basis’ of T35, whereas the remaining part constitutes a set of
derivative objects of Ts. This is a reductionistic way of cross contradic-
tion elimination.

If B} and B) belong to the same thoretical level, then an entirely
new system of global objects should be created from which both B
and B’ can be deduced. This corresponds to a synthetic way of global
theory construction. In any case, a newly born T5 constitutes the starting
point of a new research program. The Ampere-Weber strategy of
unification of electricity and magnitism was, for instance, a reductionis-
tic program, while Maxwell's electrodynamics was a competing syn-
thetic one. The synthetic program is, in general, more powerful than
its reductionistic rival, for its way of removing a cross contradiction
results in maximal growth of knowledge. i.c. in creating a completely
new global theory T, instead of just reducing one old theory to another.
This superiority is clearly manifest in the victory of Maxwell's program
over that of Ampere and Weber.

Another example, considered in Chapters 4 and 5 in detail, is the
victory of the Einsteinian synthetic program of climinating the cross
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contradiction between classical mechanics and electrodynamics over the
Lorentzian program of reducing mechanics to electrodynamics. The
author severely criticizes not only the naive view, that the Michelson—
Morley experiment was crucial in this case, but also the more sophisti-
cated reductionist, falsificationist, and Lakatos—Zahar reconstructions
of the Lorentz-Einstein transition.

The most important contribution of the author into this still debated
issue is that all three of Einstein's papers of 1905 - on relativity,
quantum theory and statistical mechanics — are viewed as parts of a
single research program which aimed at unifying mechanics and electro-
dynamics (see also Nugayev, 1985b).

One moral from the above is this: (a) no experiment can be con-
sidered crucial by itself, and (b) any experiment can be crucial provided
there is a corresponding theoretical cross-contradiction standing behind
it. Therefore the origins of scientific revolutions lie not in a clash of
fundamental theories with fact but in a clash of old fundamental theories
with each other, leading to contradictions that can only be eliminated
by a more general theory.

‘ Nugayev's model seems to share some advantages of Kuhn's and
Lakatos’s approaches and partly overcomes their defects. Contrary to
Kuhn, Nugayev greatly rationalizes the growth of scientific knowledge.
Contrary to Lakatos, Nugayev's model does not allow a historian of
science to mistreat his empirical material, say, by invoking post factum
a proper hard core of a program. which in fact never existed, so that
it looks progressive during a given period. In the model at hand such
a mistreatment is excluded from the onset, thanks to the detailed
account of how a new theory can arise from the older ones.

The thing that worries me most is that the author appears to touch
on the important philosophical matters but avoids expressing his definite
position on them. In what way does a crucial experiment relate to
a cross contradiction? It remains unclear what is meant by a cross
contradiction ‘standing behind’ a would-be crucial experiment. How
can a merely logical impediment, which the former is, back a definite
empirical occurrence (‘experimentum crucis’)? The issue of universals
is certainly involved here, however the author says nothing about it.

It must also be mentioned here that many details of the concept
proposed in the book are to be elaborated further. I believe it could
benefit much from criticism (and this is only one more reason in favor
of preparing the English version of the book). Criticism is in fact to be
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expected, since many ideas put forward in the book encroach upon
certain respected views in the philosophy of science and may well cause
a great deal of trouble for their adherents and even founders.
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