
fundamenta l a l g e b r a i c fac ts a r e r e a l i z e d in living n a t u r e . Although it 
is widely accep t ed that m u c h (if not all) of sc ience c o n s i s t s of the 
c o n s t r u c t i o n and d e m o n s t r a t i o n of i s o m o r p h i s m - r e l a t i o n s h i p s be tween 
m a t h e m a t i c s (as c r e a t e d by the human mind) and the s t r u c t u r e of the 
e x t e r n a l wor ld (as i n t e r p r e t e d by the human senses ) th i s a ccep t ance 
t ends to r e m a i n l i p s e r v i c e with r e s p e c t to a l g e b r a and i s usual ly 
o p e r a t i v e only in the m o r e difficult h ighe r a n a l y s i s a s used in p h y s i c s , 
a e r o d y n a m i c s e t c , It i s sat isfying to see that e l e m e n t a r y a l g e b r a a l s o 
h a s i t s r ea l i s a t i ons» not m e r e l y in a r t i f i c i a l l i n e - d i a g r a m s and u r n -
and m a r b l e s c h e m e s , but a l so in l iving be ings . The expos i t ion is 
equal ly c l e a r in t h e i r m a t h e m a t i c a l p r i n c i p l e s and in t h e i r app l i ca t ions 
to p r a c t i c a l p r o b l e m s in plant - and a n i m a l b r e e d i n g . The only 
addi t iona l po in ts which the r e v i e w e r would like to see d i s c u s s e d in 
t h e s e c h a p t e r s a r e the app l ica t ions of m o r e ref ined c o m b i n a t o r i a l 
fo rmulae to the e n u m e r a t i o n of geno types , r e s u l t s obta ined by F i s h e r 
and Benne t . The m o r e advanced c h a p t e r s of the book - deal ing with 
p a s s a g e s f rom gene ra t i on to gene ra t ion - give a sound outl ine of the 
foundat ions of m a t r i x a l g e b r a , with t h e o r e m s on the r e l a t ive magn i tude 
of the la ten t r o o t s . It could be d e s i r e d , however , that beyond th i s 
b a s i c f o r m a l t r e a t m e n t some e l abo ra t i on be given to the use of 
s t o c h a s t i c - p r o c e s s t heo ry (as in i t i a ted by F i s h e r , and m o r e r ecen t ly 
highly ref ined by M. K i m u r a and P . A. P . Mo ran) in the d e s c r i p t i o n 
of the compos i t i on of s u c c e s s i v e g e n e r a t i o n s . The i m p o r t a n c e of the 
final c h a p t e r s , on human gene t i c s , is fore shaded e a r l y in the book 
v/here the e th i ca l imposs ib i l i t y of a p p r o p r i a t e l y des igned ma t ing 
e x p e r i m e n t s and the addi t iona l difficulty i nhe ren t in the long gene ra t i on 
t i m e s i s c l e a r l y ind ica ted . The r e f i nemen t s of s t a t i s t i c a l m e t h o d s 
(ach ieved ma in ly by C. A. B. Smith and by J . B. S. Haldane) a r e 
b r i l l i a n t l y out l ined in the final c h a p t e r s . The a u t h o r s , with p r a i s e ­
wor thy s e l f - r e s t r a i n t , keep to the scope of the book a s indica ted by 
the t i t le ( "Méthodes" ) and r e f r a in f rom e l abo ra t i ng the c l i n i c o - m e d i c a l 
and the po l i t i c o - s oc io log i ca l a s p e c t s of the findings t he se " m e t h o d s " 
r e n d e r ava i l ab le . The r e a d e r whose appet i te i s whet ted for such 
m a t e r i a l can, if he w i s h e s , t u r n to the w o r k s of L. Hogben, C. D. 
Dar l ing ton , and L. S. P e n r o s e . 

F . E. Bine t , C . S . I. R. O. W e r r i b e e , 
V i c t o r i a , A u s t r a l i a 

F in i t e -D i f f e r ence Methods for P a r t i a l Dif ferent ia l Equa t ions , 
by George E . F o r s y t h e and Wolfgang R. Wasow. Wiley and Sons, Inc. 
New York , I960 . 444 + x p a g e s . $ 1 1 . 5 0 . 

Th i s book, with m o r e than 400 pages of text and a 16 page 
b ib l iog raphy , i s a m o s t pro l i f ic s o u r c e of in fo rmat ion on n u m e r i c a l 
m e t h o d s for p r o b l e m s in p a r t i a l d i f fe rent ia l equa t i ons . The m a t e r i a l 
in the book i s e l e m e n t a r y , p r e s u p p o s i n g only advanced ca l cu lus and 
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l i n e a r a l g e b r a and r e q u i r i n g no p r e v i o u s knowledge of the t h e o r y of 
p a r t i a l d i f fe ren t ia l e q u a t i o n s . I m p o r t a n t c o n c e p t s a r e deve loped and 
i l l u s t r a t e d in c o m p a r a t i v e l y s imp le c o n t e x t s , wi th r e f e r e n c e s to the 
l i t e r a t u r e for m o r e c o m p l e x a p p l i c a t i o n s . 

The f i r s t , an i n t r o d u c t o r y c h a p t e r , d e a l s with the c l a s s i f i c a t i o n of 
p a r t i a l d i f fe ren t ia l equa t ions and con ta ins an i n t e r e s t i n g d i s c u s s i o n of 
" w e l l - p o s e d " p r o b l e m s . A b r i e f d i s c u s s i o n of d ig i t a l c o m p u t e r s i s 
g iven, concluding with some s t a t i s t i c s on the d e m a n d s m a d e upon t h e s e 
m a c h i n e s by p r o b l e m s of the type d i s c u s s e d in the book. The following 
t h r e e c h a p t e r s deal with h y p e r b o l i c , p a r a b o l i c and e l l ip t ic equa t ions in 
two independent v a r i a b l e s , r e s p e c t i v e l y , while a final c h a p t e r i s 
c o n c e r n e d with i n i t i a l - v a l u e p r o b l e m s in m o r e than two independent 
v a r i a b l e s . 

The c h a p t e r on hype rbo l i c equa t ions beg in s with a d i s c u s s i o n of 
in i t i a l -va lue p r o b l e m s for the e l e m e n t a r y w a v e - e q u a t i o n . Dif ference 
equa t ions a r e se t up and solved ana ly t i ca l l y , and the so lu t ions c o m p a r e d 
with the exac t solut ion of the Cauchy p r o b l e m . In th i s con tex t , concep t s 
of c o n v e r g e n c e and s tab i l i ty of f in i t e -d i f f e rence s c h e m e s a r e i n t r o d u c e d 
and i l l u s t r a t e d . The r e m a i n d e r of the c h a p t e r i s devoted to hype rbo l i c 
s y s t e m s of two f i r s t o r d e r equa t i ons . The c h a r a c t e r i s t i c s and canon ica l 
f o r m s a r e defined, and finite d i f fe rence and o t h e r n u m e r i c a l m e t h o d s 
d e s c r i b e d . An i n t e r e s t i n g d i s c u s s i o n oi S h o c k w a v e s conc ludes the 
c h a p t e r . Methods of p rov ing c o n v e r g e n c e and a n a l y s e s of d i s c r e t i z a t i o n 
and round-off e r r o r a r e given. The m a t e r i a l i s i l l u s t r a t e d by a p p l i c a ­
t ion to the f i r s t o r d e r s y s t e m equiva len t to the w a v e - e q u a t i o n and to the 
equa t ions of o n e - d i m e n s i o n a l i s e n t r o p i c flow. 

The t r e a t m e n t of parabol ic equa t ions a l s o beg in s wi th a d i s c u s s i o n 
of the s i m p l e s t p r o b l e m , tha t of hea t flow in a h a l f - p l a n e , for which 
ana ly t i c so lu t ions of both the d i f fe ren t ia l and d i f fe rence equa t ions m a y 
be ob ta ined . Subsequent ly , both i m p l i c i t and exp l i c i t d i f fe rence m e t h o d s 
a r e d e s c r i b e d and a n a l y z e d a s appl ied to m o r e c o m p l e x l i n e a r p r o b l e m s . 
Some d i s c u s s i o n of the app l i ca t ion of m e t h o d s of funct ional a n a l y s i s is 
g iven, and the c h a p t e r conc ludes with a b r i e f d i s c u s s i o n of m e t h o d s 
for s e m i l i n e a r p r o b l e m s . 

The longes t c h a p t e r in the book i s devoted to b o u n d a r y va lue 
p r o b l e m s in e l l ip t i c e q u a t i o n s . Af ter a b r i e f d e s c r i p t i o n of typ ica l 
p r o b l e m s in t h e i r p h y s i c a l con tex t s and a sec t ion devoted to the t heo ry 
of e l l ip t i c e q u a t i o n s , v a r i o u s m e t h o d s for d e r i v i n g d i f fe rence equa t ions 
a r e deve loped , for both r e g u l a r and i r r e g u l a r n e t s . The p r o b l e m s 
d e s c r i b e d inc lude the c l a s s i c a l po ten t ia l t h e o r e t i c and e igenva lue 
p r o b l e m s a s we l l a s p r o b l e m s involving i n t e r f a c e s and f r ee b o u n d a r i e s . 
An ex t ens ive and highly t e c h n i c a l t r e a t m e n t of m e t h o d s for solving 
e l l ip t i c d i f fe rence equa t ions i s given, inc lud ing , b e s i d e s g e n e r a l 
m e t h o d s such a s e l i m i n a t i o n , m e t h o d s e s p e c i a l l y sui ted to t h e s e p r o b l e m s , 
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particularly over relaxation methods. Variational procedures for 
estimating eigenvalues are discussed, and numerical methods for 
solving the finite systems obtained are described. Finally, the chapter 
concludes with an interesting discussion of the problems involved in 
organizing these calculations for a computer, pointing out that the 
machines should be applied to obtain the difference equations as well 
as to solve them. 

The final chapter contains, among other topics, a discussion of 
the problem of weather forecasting by direct solution of the relevant 
hydrodynamical and thermodynamical equations. 

This book is certainly a useful guide to persons faced with the 
numerical solution of any problem in this field. The mater ia l 
presented is clearly set forth, and the techniques described can be 
adapted to a wide variety of situations. It is valuable also as a text 
or reference work for graduate courses in Numerical Analysis. 

James L. Howland, University of Ottawa 

Introduction to the Mechanics of Continua, by W. Prager . 
Ginn and Company, Boston, 1961. x + 230 pages. $8.00. 

The book consists of an introductory chapter of 38 pages containing 
the necessary mathematical prel iminaries and nine chapters (179 pages) 
of text proper. 

The author attempts a difficult task in attempting to present an 
integrated picture of the principal theories of the mechanics of 
continuous media and succeeds very well in the space of only 179 pages. 
Argument could, of course, a r i se as to what should be included in such 
a book but in my opinion the author makes a very intelligent selection of 
mater ia l from this vast field. 

Tensor notation is chiefly used throughout the book and the first 
chapter contains a good introduction to tensor analysis. The next three 
chapters discuss general kinematical and physical foundations that are 
applicable without assuming a specific mechanical behavior for the 
medium. Chapters V, VI and VII are titled Perfect Fluids, Viscous 
Fluids, and Visco-plastic and Perfectly Plastic Materials , respectively, 
and give good accounts of the basic ideas of these subjects. Chapter 
VIII, titled Hypoelastic Materials; Classical Theory of Elasticity, 
t rea ts the mechanical behavior of mediums defined by a homogeneous 
relation between the s t ress rate and deformation rate tensors (hypo-
elastic) and in part icular the classical elastic behavior. In Chapter IX, 
titled Finite Strain, several strain and corresponding s t ress tensors 
a re introduced without assumptions as to any specific mechanical 
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