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POLYMER COATINGS 
Polymer Coatings in Nuclear Technology 
By V. B. Tikhomirov. Translated from the Russian. 
Pp. x + 204. (Israel Program for Scientific Translations: 
Jerusalem. Distributed by H. A. Humphrey, London, 
1968.) llOs. 

THIS is an interesting book described by the author as 
intended for scientists and technicians employed in plants, 
institutes and blue-printing units of nuclear and other 
industries. It is intended for use as a reference book on 
polymer coatings and will be found useful by students in 
chemical, engineering and other institutes. The book 
itself consists of three parts: (1) utilization of polymer 
coatings in nuclear industry; (2) main types of polymer 
coatings; and (3) fundamental properties and fields of 
utilization of polymer coatings. 

Set out in this way, there is inevitably a considerable 
amount of rather tedious repetition of the areas of applica
tion for polymeric coatings in the industry and an abund
ance of rather obvious "cautions" particularly in the 
first section. There is, however, mnch useful information 
in the last two sections. 

The first of these covers the various types of polymer 
coatings including epoxies, polyesters, PVC, polyethylene, 
organa-silicon, phenolics, furylics, polyurethane and a 
material called "ftoroplast" which is described as the 
Russian equivalent of polyfluoroethylene. This section 
covers quite well the various chemical reactions and areas 
of application for the different coating systems. 

The final section deals with particular requirements for 
coatings, such as resistance to corrosive liquids, thermal 
resistance, ability to withstand radiation and electrical 
properties. Many tables and graphs are provided which 
compare the properties for particular applications of the 
different types of coatings previously discussed in the 
second section. 

Although the tables and figures are good, the book is 
poorly illustrated and the subject matter of the photo
graphs is not well chosen. It is on the whole a useful 
reference book, but its price is high. The book was 
originally published in 1965 and there are few references 
later than 1963, which means inevitably that certain 
sections are rather out of date. 

W. A. HoLMEs-WALKER 

PROBLEM SOLVING 
Quasilinearization and Invariant Imbedding 
With Applications to Chemical Engineering and Adapt
ive Control. By E. Stanley L ee. (Mathematics in Science 
and Engineering, Vol. 41.) Pp. xvii+329. (Academic 
Press : New York and London, 1968.) 140s. 

THIS book is an attempt to give a simple exposition of 
the principles of quasilinearization and invariant imbedding 
and the numerical application of these techniques to the 
solution of practical problems. The first chapter intro
duces quasilinearization and invariant bedding and 
contrasts these with the classical techniques for solving 
bounda~y value problems. It also contains a very brief 
account of the numerical solution of differential equations. 

In the second chapter, quasilinearization is discussed 
in detail and its relationship with the Newton-Raphson 
method is explored. The finite difference technique for 
the solution of boundary value problems is also described. 
These computational procedures are applied in chapter 
three to the solution of a number of ordinary differential 
equations arising in chemical reactor theory, and stability 
and convergence are discussed. Generalization to systems 
of differential equations is then indicated and some of the 
computational difficulties are stressed. 

Parameter estimation by means of least squares mini-
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mization is the subject of the fourth chapter. Again the 
use of quasilinearization results in efficient numerical 
procedures and a number of examples from chemical 
engineering and automatic control theory are solved. 

An important source of numerica l two-point boundary 
value problems occurs in the application of the calculus of 
variations and the maximum principle of Pontryagin to 
optimal control theory. In chapter five, quasilinearization 
is applied to such problems and the techniques are illus
trated by application to optimum temperature and 
pressure profiles in chemical reactors. 

The formal theory of invariant imbedding is developed 
in the sixth chapter and some simple illustrative numerical 
examples are given. The connexions between invariant 
imbedding and dynamic programming are also pointed 
out. In the following chapter a number of computational 
algorithms which combine quasi linearization and invariant 
imbedding are described and it is shown how quasi
linearization can be used in the dynamic programming 
approach to optimization. Chapter eight continues with 
an account of the use of invariant imbedding in non
linear filtering theory. 

The final chapter is concerned with the use of quasi
linearization in the formation of computing algorithms 
for the solution of parabolic partial differential equations. 
Applications are given to a number of problems arising in 
the study of chemical reactor dynamics. 

Two very brief appendices conclude the book. The 
first states a selection of results from variational theory 
and the maximum principle; the second discusses the 
gradient method in function space. 

One criticism of the book is that the background mathe
matical knowledge required by the reader would seem to 
be rather more than that suggested by the author. For 
example, it is unlikely that those scientists and engineers
in this country at least--likely to read this text would 
be familiar with maximum principles in differential 
equations. Another criticism is that the numerical examples 
are all relatively simple, and where guidance for more 
complicated systems is given it is rather tentative and 
seems not to be based on extensive experience of the 
numerical solution of such systems. 

Despite these criticisms, however, I warmly recommend 
the book to anyone interested in the numerical solution 
of boundary value problems. In particular I should like 
to see more of our young mathematical research workers 
take up this extremely stimulating branch of mathe
matics with its combination of analytical and numerical 
techniques. C. STOREY 

Obituaries 
Professor L. G. Vi nogradov 

PROFESSOR LEV GRIGORIEVICH VINOGRADOV, who died 
suddenly of a coronary occlusion in Moscow on November 
14, was a well known marine biologist, born in Moscow in 
1909. In 1927 he entered the University of Moscow where 
he graduated in invertebrate zoology. From 1931 to 
1950 he was a research hydrobiologist at the Pacific 
Institute of Fisheries and Oceanography in Vladivostok 
where he eventually became head of the Hydrobiological 
Laboratory. During the Second World War he served with 
the coast artillery in the Far East as a battery commander. 
In 1950 he moved to Moscow to the All-Union Institute of 
Fisheries and Oceanography as a senior naturalist and 
later was promoted to head of his laboratory. At the same 
time he was the leading consulting fishery biologist for a 
project for exploitation and biological reconstruction of 
the Caspian Sea. 

As an undergraduate Vinogradov began his work on 
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