
p o s s e s s e s c e r t a i n advan tages over the Wiener-Hopf m e t h o d . 

The r ema in ing c h a p t e r s , which a r e devoted to she l l theory , have been 
extens ive ly r e w r i t t e n , and t h e r e is an addi t ional chap te r on the de r iva t i on of the 
equat ions of she l l t heo ry f rom the g e n e r a l equat ions of c l a s s i c a l e l a s t i c i ty by 
asympto t i c expans ions . 

D. Naylor , Un ive r s i t y of W e s t e r n Ontar io 

Dynamic p las t i c i ty , by N. C r i t e s c u . Nor th Holland Pub l i sh ing Company, 
1967; d i s t r ibu ted in Nor th A m e r i c a by John Wiley and Sons ( I n t e r s c i e n c e ) , 
xi + 6 1 4 p a g e s . U . S . $ 2 5 . 

This book, which is Volume 4 of the Nor th-Hol land s e r i e s in Applied 
M a t h e m a t i c s and Mechan ic s , is a g r e a t l y expanded edi t ion of the a u t h o r ' s e a r l i e r 
work, Dynamic P r o b l e m s in the Theory of P l a s t i c i t y , publ ished in 1958. It 
develops the theory cont ro l l ing the p ropaga t ion of d i s t u r b a n c e s in v a r i o u s types 
of p l a s t i c m e d i a . The diff icult ies pecu l i a r to this subject which a r e due in p a r t 
to the inhe ren t n o n - l i n e a r i t y and i r r e v e r s i b i l i t y of p l a s t i c deformat ion , a r e 
brought c l e a r l y into focus in the second chapte r of the book, which d i s c u s s e s 
longi tudinal waves in thin r o d s . L a t e r c h a p t e r s in t roduce m o r e compl ica ted 
wave p ropaga t ion p r o b l e m s a s s o c i a t e d with s t r i n g s , c i r c u l a r m e m b r a n e s and 
thick r o d s . T h e r e is a chap te r each on shock waves and a x i s y m m e t r i c p r o b l e m s 
and the book concludes with an account of waves p ropaga ted in so i l s which 
includes a d i s c u s s i o n of v a r i o u s kinds of p r e s s u r e dens i ty laws, yield condi t ions , 
and s t r e s s - s t r a i n r e l a t i o n s . The " p l a s t i c - g a s " m o d e l is used to ana lyse the 
effect of a cy l i nd r i ca l explos ion in an infinite m e d i u m and s e v e r a l o ther p r o b l e m s 
a r e worked out as i l l u s t r a t i o n s of v a r i o u s o ther m o d e l s . T h e s e include the 
p ropaga t ion of a s p h e r i c a l shock in a sandy m e d i u m and the r e c t i l i n e a r p ropaga t ion 
of plane waves into the ground due to a b l a s t wave at the s u r f a c e . 

The book is c la imed to be r e a s o n a b l y se l f -conta ined but it would be n e c e s s a r y 
for the r e a d e r to be f ami l i a r with at l e a s t the e l emen t s of the t h e o r i e s of e l a s t i c i ty 
and p l a s t i c i ty as wel l as with the method of c h a r a c t e r i s t i c s as applied to the 
q u a s i - l i n e a r s y s t e m s . In gene ra l , analy t ic me thods of in t eg ra t ion a r e inappl icable 
and it is n e c e s s a r y to t r e a t in i t ia l and boundary p r o b l e m s by n u m e r i c a l t e c h n i q u e s . 
In fact, such me thods a r e e s s e n t i a l s ince even the s i m p l e s t p r o b l e m s a r e 
incapable of solut ion by exis t ing ana ly t i ca l t oo l s . In addit ion, the author has 
devoted m u c h space to the d e s c r i p t i o n of e x p e r i m e n t a l r e s u l t s , s ince in a subject 
of this kind the p h y s i c a l p r o c e s s e s a r e not a lways c l e a r l y defined and t h e o r e t i c a l 
work m u s t be guided by and tes ted aga ins t t h e s e r e s u l t s . 

This book is an exce l len t in t roduc t ion to a v igo rous and r ap id ly developing 
b r a n c h of m o d e r n applied m a t h e m a t i c s . 

D. Naylor , Un ive r s i t y of W e s t e r n Ontar io 

B a s i c equat ions and spec i a l functions of m a t h e m a t i c a l p h y s i c s , by 
V. Ya. A r s e n i n (T rans l a t ed by S. Chomet ) . Iliffe Books L t d . , London, 1968. 
361 p a g e s . 

One of the unfor tunate n e c e s s i t i e s in the deve lopment of applied m a t h e m a t i c s 
has been that an u n d e r g r a d u a t e s tudent is inva r i ab ly in his sen ior yea r be fore he 
is exposed to l inear p a r t i a l d i f fe rent ia l equa t ions . This subject cont inues to 
develop a way of thinking, but it is s t i l l r emoved f r o m the m a j o r i t y of phys i ca l 
phenomena that a r e e s sen t i a l l y n o n - l i n e a r . This app roach has b e c o m e a n e c e s s i t y 
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as m u c h t ime is taken in the e a r l i e r y e a r s gaining a m a s t e r y of c e r t a i n tools 
f rom ana lys i s before the s tudent e m b a r k s on a study of p a r t i a l d i f ferent ia l 
equat ions that does not sac r i f i ce the r igour his e a r l i e r t ra in ing leads him to 
demand . N e v e r t h e l e s s , m o s t of the m a t e r i a l is wel l within the capabi l i t i es of 
honours s tudents in their junior y e a r s , and with carefu l planning, s t a n d a r d s of 
p r e p a r a t i o n need not be c o m p r o m i s e d . An advantage of the text under r ev iew is 
that i ts p r e s e n t a t i o n does faci l i ta te i ts in t roduct ion at such a t ime, for it r e q u i r e s 
a knowledge of m u l t i v a r i a t e ana lys i s and o r d i n a r y di f ferent ia l equat ions that can 
be gained by a s tudent after two y e a r s at un ive r s i t y . When he u s e s the text 
c o n c u r r e n t l y with a c o u r s e in complex v a r i a b l e s the s tudent will be r eady to unde r 
stand the deve lopment of spec ia l functions that c o m p r i s e the las t third of the book. 

The m a t e r i a l covered in P a r t 1 is as fol lows: fo rmula t ion of p . d . e . and the i r 
c l ass i f i ca t ion with solut ions by the method of c h a r a c t e r i s t i c s , G r e e n ' s functions, 
and s e p a r a t i o n of v a r i a b l e s with the theory of eigenfunction expans ions ; potent ia l 
theory ; i n t eg r a l equa t ions . P a r t 2 cove r s B e s s e l functions, s p h e r i c a l h a r m o n i c s , 
H e r m i t e and L a g u e r r e P o l y n o m i a l s . The s ty le of p r e s e n t a t i o n is ve ry s i m i l a r 
to that used by such e a r l i e r R u s s i a n au thors as P e t r o v s k i i , Tychanov and 
S a m a r s k i in the i r t ex t s ; al though these texts a r e used by phys ics and engineer ing 
sc i ence s tudents in Russ i a , t he re is no lack of m a t h e m a t i c a l de ta i l . One m a i n 
di f ference h e r e is that the concept of genera l i zed functions, adequate ly in t roduced 
in an appendix, is used throughout . Also , only e l e m e n t a r y functions p lus the 
e r r o r function a r e used to i l l u s t r a t e the theory in the f i r s t p a r t ; th is avoids 
depa r t ing f rom the m a i n a r g u m e n t of the theory to develop p a r t i c u l a r p r o p e r t i e s , 
though it does the reby l imi t the r ange of examples c o n s i d e r e d . 

P a r t i c u l a r c r i t i c i s m s can be m a d e : t h e r e is no ment ion of i n t eg r a l t r a n s 
f o r m s , which a r e ce r t a in ly powerful tools in the solut ion of the heat conduction 
equat ion . The sho r t chapte r on the de r iva t ion of p a r t i a l d i f ferent ia l equat ions 
is somewhat br ief and, in p l a c e s , m i s l e a d i n g when the phys i ca l a s s u m p t i o n s 
r equ i r ed a r e not even men t ioned . This sec t ion would need to be supp lemented . 
F u r t h e r , a l though a l l the t h e o r e m s r equ i r ed in the logical deve lopment of the 
subject a r e s ta ted , on occas ion this i s done without proof ( e . g . the ex i s t ence of 
an infinite se t of e igenvalues for a r e g u l a r S tu rm-Lou iv i l l e s y s t e m ) . This is 
unde r s t andab le ; however , (in the t r a n s l a t i o n at leas t ) no men t ion is m a d e of 
w h e r e a su i table proof can be found, so that the r e a d e r is left unaware of the 
i n t r i c a c i e s involved. In fact, t h e r e is only a l i s t of a dozen (s tandard) texts in 
Engl i sh to s e r v e as r e f e r e n c e s ; the job of t r ans la t ion , it s e e m s , should include 
fill ing in such gaps in m o r e deta i l if the books a r e to be helpful for s tuden t s . 

T h e r e a r e a number of p r o b l e m s at the end of each c h a p t e r . The 
t r a n s l a t i o n is good and the re a r e few m i s p r i n t s , though in p l aces t h e r e is 

confusion over notat ion ( e . g . both V2<j> and &§ a r e used to r e p r e s e n t the 

Lap lac ian of the function <|> , while V 2 x is a lso used to r e p r e s e n t an i n c r e m e n t 
x - x ) . To conclude, this book can definitely be r ecommended to the student, 

not n e c e s s a r i l y as the ba s i c text, but ce r ta in ly as c o l l a t e r a l r e a d i n g . It wil l 
put h im in contac t with the excel lent s tyle of many of the p r e s e n t R u s s i a n 
a u t h o r s . 

S. H. Smith, Un ive r s i ty of Toronto 

L e c t u r e s on the n u m e r i c a l solut ion of l inear , s ingular and nonl inear 
d i f ferent ia l equat ions , by D . G r e e n s p a n . P r e n t i c e Hall I n c . , 1968. 185 p a g e s . 
U . S . $ 6 . 9 5 . 

This book is based on l e c t u r e s given by the author at a s e r i e s of s u m m e r 
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