
conceived problems are included. Sub- size of the book limits the extent of tic or stochastic inputs. The develop- 
ject matter is chosen well and dis- the discussion of offered material or ment of the principles of estimation is 
cussed; a carefully selected bibliog- precludes the presentation of additional supplemented by algorithms for actual 
raphy has been included for each sec- topics, sources of further information evaluation and assisted by several ex- 
tion. are clearly stated. Examples taken pri- amples. Methods for the estimation of 

This book represents the thoughts of marily from chemical engineering situ- the reliability of the parameter evalua- 
a teacher and scholar who articulates ations promote the realistic understand- tion together with logical consequences 
both the substance of chemical enei- ing of abstract concepts. Extensive sets for the design of experiments intended 

' of carefully assembled problems are for the estimation of some specific pa- 
appended to Chapters 2 to 10; soh- rameter are presented in ChaDter 8. 

neering and its significance to the SOL- 
tion of biomedical problems. Individ- 
uals with a thorough knowledge of 
classical transport phenomena can 
easily expand that knowledge in a 
new and exciting direction. Others 
must be prepared to read carefully and 
to expend a certain amount of scratch 
paper to follow some sections. Those 
who take the effort will find it a re- 
warding experience. 
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Process Modeling, Estimation, and Identi- 
fication, John H. Seinfeld and Leon Lapi- 
dus, Vol. 3 of Mathematical Methods in 
Chemical Engineering, Prentice-Hall, Engle- 
wood Cliffs, N.J. (1974). $19.95. 545 
pages. 

The mathematical method employs 
models that represent engineering proc- 
esses; occasionally, it is used to ac- 
tually generate the model. By compari- 
son of model prediction with observed 
behavior, one attempts to estimate the 
numerical values of the model param- 
eters and to, incidentally, assess the 
quality of the proposed model. Inves- 
tigations of this type are common, in- 
deed necessary, in research and devel- 
opment, with particular emphasis on 
model assessment and systematic pa- 
rameter evaluation, and in the engi- 
neering practice, when the parameters 
of an accepted model need be finely 
tuned for optimal representation in 
some application. Consequently, pa- 
rameter estimation techniques are im- 
portant for both the (academic or in- 
dustrial) researcher and the practicing 
engineer in the plant. 

Today's development of these tech- 
niques is rapid and diversified; hence, 
a textbook which specializes in this 
branch of engineering mathematics, al- 
lowing for the specific circumstances 
and conditions of chemical engineering, 
is badly needed. The authors are 
eminently qualified for the task on ac- 
count of their productive involvement 
in this area. 

The book is well balanced with .re- 
spect to informative contents, describ- 
ing and explaining the several tech- 
niques and the logical interrelation of 
the presented material. Wherever the 
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tions are not included. Design of Eiperiments for Parameter 
The authors explain the objectives of Estimation. Chapters 9 and 10, Proc- 

the book in the very brief Chapter 1; ess Indentification for Linear and Non- 
they argue in favor of a separate course linear Systems, respectively, provide a 
in process modeling within the chemi- brief introduction into the task of proc- 
cal engineering curriculum. In fact, the ess identification. In the former, it is 
mathematical background of a senior shown how a state variable representa- 
engineering student satisfies the prereq- tion of minimum dimension can be con- 
uisites of the book; some basic knowl- structed for a linear process, when the 
edge of matrix algebra and of matrix response to impulse input (or control) 
analysis is presumed throughout the variables is known. In the last Chapter 
book. 10, the difficulties and possible tech- 

Mathematical formulations (for con- niques of identification (Wiener theory, 
tinuous and for discrete variables) of finite Volterra series) of nonlinear sys- 
deterministic models for processes, with tems are explained. 
attention to state variable representa- Indeed, the authors have not only 
tion, are introduced in Chapter 2. suggested the introduction of a course 

Chapters 3, 4, and 5 offer auxiliary in process modeling, they have also 
material in the form suitable for sub- given US the textbook upon which such 
sequent use. The Laplace-transforma- a course can be built. Of course, one 
tion is introduced in Chapter 3, via must remember the already crowded 
the Fourier-transformation, and ex- curriculum. At the graduate level, 
tended (for discrete data sets) into the Chapters 2 and 5 to 8 (possibly 9 or 
Z-transformation; properties and theo- 10) would form the basis of an in- 
rems are presented, with special empha- teresting and inspiring one-semester 
sis on the transfer function concept, course; possibly, through reorientation 
and then employed in the solution of of an existing graduate course in ap- 
several challenging problems. Chapter plied mathematics. Similar thoughts ap- 
4 provides a compact introduction to ply to modifications of the undergradu- 
the fundamentals of probability theory, ate program. Of great help would be 
covering that portion of an undergrad- the prior introduction of the stochastic 
uate course which is required in the process; possibly, though reorganiza- 
subsequent chapters. In particular, it tion of the usual undergraduate course 
serves as basis for Chapter 5, Stochastic in probability and statistics. 
Mathematical Models, a topic which is Equally important is the help which 
not yet generally included in the un- this book offers the practicing engi- 
dergraduate engineering programs in neer; familiarized with concepts and 
spite of its importance. The chapter with terminology of process modeling, 
includes the stochastic process, its sev- he can follow and appreciate the ex- 
era1 specialized forms (Markov, Poi+ tensive literature, practically benefit 
son, Wiener), correlation, autocorrela- from theoretical and experimental re- 
tion, and the Fokker-Planck equations, sults, and stimulate the development 
thus supplementing the deterministic with suggestions and requests. 
models of Chapter 2. This is a professional book; engi- 

Chapter 5 guides one naturally into neering as well as mathematical con- 
Chapter 6, Residence Time Distribu- tents are written for the engineer, not 
tion Theory. The development of this for the abstract mathematician; the !at- 
theory, which is prerequisite for many ter might occasionally disagree with 
other theories of chemical engineering, the presentation. For instance, the 
employs both the deterministic and the Dirac (pseudo-) function of the im- 
stochastic model; thus, it provides an pulse is not Presented in the modern, 
application of the latter and an oppor- mathematically consistent theory of 
tunity of comparison. The estimation of distributions (Schwartz, 1950). A num- 
model parameters is systematically de- ber of misprints have escaped detec- 
veloped in Chapter 7 ;  in particular, tion in the proofreading process; for- 
the discussion includes models ex- tunately, most of these are easily dis- 
pressed by algebraic, differential, or covered and corrected. 
partial differential equations, and meth- 
ods of least squares, maximum likeli- 
hood, Bayesian estimation, moments, 
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and transfer functions with determinis- 
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