
those planning a g radua te c o u r s e in e las t ic i ty , e spec ia l ly one conducted as a 
s e m i n a r ; and, las t , but not leas t , g radua te s tudents in quest of a r e s e a r c h 
p r o b l e m . 

A. C. Smith, Univers i ty of Windsor 

Quantum s t a t i s t i c a l m e c h a n i c s , edited by P . H. E . Me i j e r . Gordon and 
B r e a c h , 150 Fifth Avenue, New York 10011, 1967. i x + 1 7 2 p a g e s . Hardbound: 
U . S . $ 9 . 7 5 (prepaid U . S . $ 8 . 4 0 ) ; Paperbound : U . S . $ 4 . 9 5 (prepaid U . S . $ 3 . 9 6 ) . 

This book contains the l ec tu re notes of a s u m m e r school on quantum 
s t a t i s t i c a l m e c h a n i c s at the Catholic Univers i ty of A m e r i c a . Unfortunately t h e r e 
has been a cons ide rab le delay in the appea rance of this book (the date of the 
l ec tu re is not given, but s e e m s to be 1964). The cou r se consis ted of four p a r t s . 

P . H . E. Mei jer gives an in t roduct ion to the densi ty m a t r i x , the Wigner 
d i s t r ibu t ion function, second quant izat ion and the d i a g r a m m a t i c method (40 p a g e s ) . 
(In the r e v i e w e r ' s opinion the t r e a t m e n t of the dens i ty m a t r i x is infer ior to that 
given in the textbooks of M e s s i a h and Di rac , for e x a m p l e . ) T. Tanaka r ev i ews 
the G r e e n ' s function method and the p e r t u r b a t i o n theory approach to the e l e c t r o n 
gas (64 p a g e s ) . T. M o n t a gives a detailed d i s cus s ion of the d i a g r a m m a t i c 
method (31 p a g e s ) . The m o s t in t e res t ing m a t e r i a l is contained in the l e c tu r e s 
by R. W. Zwanzig which a r e concerned with a carefu l d i s cus s ion of m a s t e r 
equa t ions . A new der iva t ion (now published, see P h y s i c a 30 (1964) 1109-1123) 
of a genera l i zed m a s t e r equat ion is given (33 p a g e s ) . 

E . J . Woods, Queen 's Unive r s i ty 

T h e o r e t i c a l e las t i c i ty , by A. E . Green and W. Z e r n a (Second edi t ion) . 
Clarendon P r e s s , Oxford, 1968. xv +457 p a g e s . 

Since i ts f i r s t publ icat ion in 1954, Green and Z e r n a ' s t r e a t i s e has become 
f i rm ly es tab l i shed as an au thor i ta t ive t r e a t m e n t of c e r t a i n a r e a s of the theory 
of e las t ic i ty , a subject which as a whole is now too v a s t to be adequate ly t r ea ted 
at the r e s e a r c h level in a single vo lume . The au thors have concent ra ted the i r 
deve lopment on t h r e e m a i n b r anches of e las t ic i ty theory which a r e of c u r r e n t 
i n t e r e s t : finite d i s p l a c e m e n t s , complex va r i ab le techniques for plane p r o b l e m s , 
and she l l t heory . 

The g e n e r a l a r r a n g e m e n t of the second edit ion r e m a i n s una l t e r ed . Chapter 
1 contains m a t e r i a l on tensor ana lys i s and a ve ry brief d i s cus s ion of Cauchy 
s ingular i n t e g r a l s . Chapter 2 develops the gene ra l equations of e las t ic i ty theory 
and Chapter 3 d e r i v e s the solution of c e r t a i n finite s t r a i n p r o b l e m s concerning 
c i r c u l a r cy l inde r s and t ubes . Chapter 4 d i s c u s s e s s m a l l d i sp l acemen t s s u p e r ­
imposed on finite de fo rma t ions . 

Inf in i tes imal s t r a i n is cons idered in Chapter 5 and the next four chap te r s 
a r e concerned with e s sen t i a l ly two d imens iona l p r o b l e m s for both i so t rop ic and 
an i so t rop ic m a t e r i a l s . Included is an account of R e i s s n e r ' s theory of t r a n s v e r s e 
f lexure , a m o s t we lcome inc lus ion . Extens ive use is m a d e of the r e p r e s e n t a t i o n 
of solut ions in t e r m s of p a i r s of complex po ten t i a l s . This p r o c e s s enables 
b iha rmon ic type boundary p r o b l e m s to be re fo rmula ted as Hi lber t p r o b l e m s , the 
solut ion of which can be tackled by m e a n s of Cauchy s ingular i n t e g r a l s , a 
technique which i s of wider appl ica t ion and which, in this r e v i e w e r ' s opinion, 

537 

https://doi.org/10.1017/S0008439500030812 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030812


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 

538 

https://doi.org/10.1017/S0008439500030812 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030812

