
Theory of approximat ion of functions of a r e a l va r i ab le , by A. F . T iman . 
(English t r ans l a t i on ) . Hindustan Publ ishing Corporat ion, Delhi 6, India, vi i + 
631 p a g e s . U . S . $ 1 0 . 

The p r e s e n t book is an Engl ish t r ans la t ion of A. F . T iman ' s book (in Russ ian) 
on approximat ion of functions of a r e a l v a r i a b l e . An e a r l i e r t r ans l a t ion into 
Engl ish of the s ame book by the P e r g a m o n P r e s s has a l ready been in the m a r k e t 
s ince 1963. However, the p r e s e n t t r ans la t ion does not differ in content e s sen t i a l ly 
f rom the P e r g a m o n P r e s s t rans la t ion , while the p r i c e of the p r e s e n t t r ans la t ion 
is nea r ly half the e a r l i e r one. 

The r e v i e w e r notes a number of wrong spel l ings of names of m a t h e m a t i c i a n s 
in the text . Thus on pages 578 and 580, "Marc ink iewicz" is d i s tor ted out of shape 
and on page 578, "Tomich" should read " T o m i c " . However, the new t r ans la t ion 
is a we lcome addition to the l i t e r a tu r e par t ly because it is m o r e r easonab ly p r i c e d . 

A. Sharma, Univers i ty of Alber ta 

Approximat ions of functions, by G.G. JLorentz (Syracuse Univers i ty ) . 
Holt, R inehar t and Winston, New York, 1966. ix + 188 p a g e s . U . S . $ 5 . 9 5 . 

This is pe rhaps the second book by the author, who is known for his f i r s t 
book on "Be rns t e in Po lynomia l s" , which has stood in the field alone for s e v e r a l 
y e a r s . The p r e s e n t work differs f rom other books in the m a r k e t on the subject 
(of which 21 a r e l isted in the bibl iography) in its emphas i s on degree of approxi 
mat ion and in the inclusion of a detailed t r e a t m e n t of entropy and its app l ica t ions . 

The au tho r ' s a im has been, in his own words , ' to wr i t e an eas i ly a c c e s s i b l e 
book on approximat ion of functions, that is s imple and without u n n e c e s s a r y de ta i l s 
and is a l so comple te enough to include the main r e s u l t s of the theory, including 
some r e c e n t o n e s ' . To a g r e a t extent the author has succeeded in this object ive, 
but in avoiding u n n e c e s s a r y de ta i l s , the book has become a litt le i naccess ib l e 
to the reader» 

The book is divided into 11 c h a p t e r s . 1) Poss ib i l i t y of approximat ion; 
2) Po lynomia l s of bes t approximat ion; 3) P r o p e r t i e s of polynomials and modul i 
of continuity; 4) The deg ree of approximat ion by t r i gonomet r i c polynomials ; 
5) The deg ree of approximat ion by a lgebra ic polynomials ; 6) Approximat ion by 
ra t iona l functions; 7) Approximat ion by l inear polynomial o p e r a t o r s ; 8) Approxi
mat ion of c l a s s e s of functions; 9) Widths; 10) Entropy; 11) Represen ta t ion of 
functions of s e v e r a l v a r i a b l e s by functions of one v a r i a b l e . 

The book contains cons iderab le in te res t ing m a t e r i a l usual ly not avai lable 
in Engl ish books . The t r ea tmen t is without unneces sa ry t rappings and is often 
succ inc t . A welcome fea ture of the book is a detailed t r ea tmen t of sa tu ra t ion of 
approximat ion m e t h o d s . More de ta i l s on Newman 's r e s u l t on ra t iona l 
approximat ion and its subsequent extensions by Szus and Turân and Szabados 
would add to the value of the book. Also the sect ions entitled "Notes and P r o b l e m s " 
in each chapter could be amplified for the benefit of the r e a d e r in the next edi t ion. 

There a r e a few mino r pr int ing e r r o r s . For example, page 21 , line 2^ 'A' 
should read 'A '; page 40, line 134 , || T || should read n | | T || ; page 4 1 , line 6 »* 

' i s t ' should read ' i t s ' ; page 52, line 7* needs c o r r e c t i o n . On the whole, the book 
is a welcome addit ion to the l i t e r a t u r e . A comprehens ive bibl iography p a r t i c u l a r l y 
on Russ i an l i t e r a t u r e adds to the value of the book. It is to be hoped that the book 
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will soon be in every col lege l i b r a r y . The pr in t ing is p leas ing and the book is 
m o d e r a t e l y p r i c e d . 

A. Sha rma , Unive r s i ty of A lbe r t a 

Calculus of va r i a t i ons and p a r t i a l d i f ferent ia l equat ions of the f i r s t o r d e r . 
P a r t II : Calculus of v a r i a t i o n s , by C. Cara thêodory . (T rans l a t ed ,'rom he 
G e r m a n by Rober t B . Dean) . Ho lden-Day I n c . , San F r a n c i s c o , 1967, xvi ; 398 
p a g e s . U . S . £ 1 0 . 7 5 . 

The o r ig ina l (1935) G e r m a n v e r s i o n of this work cons i s t s of two p a r t s but 
was published as a s ingle vo lume . The long-awaited t r a n s l a t i o n follows tht t rend 
of a m o r e r e c e n t - e s sen t i a l ly unchanged - edit ion; the f i r s t t r ans l a t ed volume, 
entit led " P a r t i a l Dif ferent ia l Equat ions of the F i r s t O r d e r " , appeared in 19o6. 

The underlying philosophy of the second volume can b e s t be desc r ibed by 
briefly s u m m a r i z i n g C a r a t h ê o d o r y ' s views on the o v e r a l l t r ends in the development 
of the ca lculus of va r i a t ions at the t ime of wr i t ing . T h r e e d is t inc t app roaches a r e 
recognized : the f i r s t is the v a r i a t i o n a l ca lcu lus , begun by Lagrange , which is 
now a p a r t of the tensor ca lcu lus ; the second is the theory of Tonel l i , which 
r e v e a l s the m o r e de l ica te r e l a t i o n s h i p s be tween the m i n i m u m p rob lem and set 
theory; and thi rdly , the trend or ig ina ted by Eu le r , which depends on the c lose 
a s soc ia t ion be tween the ca lculus of v a r i a t i o n s on the one hand, and the theory of 
di f ferent ia l equat ions on the o ther , and which is accordingly or iented towards 
different ia l geome t ry and phys ica l app l i ca t ions . It is the la t te r t rend with which 
the book under rev iew is chiefly concerned , one of its ma in object ives being the 
inclusion of the theory of W e i e r s t r a s s within this context . 

After an e l e m e n t a r y , but e x t r e m e l y r i g o r o u s su rvey of the theory of e x t r e m e 
values of functions of s e v e r a l v a r i a b l e s , in p a r t i c u l a r of quadra t ic f o r m s subject 
to c o n s t r a i n t s , the fundamenta ls of the s i m p l e s t p r o b l e m in the ca lculus of 
var ia t ions a r e t r ea t ed f rom a local point of v iew. Al ready at th is s tage the book 
d e p a r t s s ignif icantly f rom the w e l l - t r o d d e n path of i ts many p r e d e c e s s o r s : the 
t r e a t m e n t depends on C a r a t h ê o d o r y ' s b r i l l i an t use of the concept of equivalent 
i n t e g r a l s , which not only leads d i r ec t ly to the so -ca l l ed fundamenta l equat ions of 
the calculus of v a r i a t i o n s , but which a lso sugges ts the immed ia t e in t roduct ion of 
app rop r i a t e canonica l v a r i a b l e s . (It i s , p e r h a p s , wor th r e m a r k i n g that la ter 
w r i t e r s have r e f e r r e d to this approach as "der Konigsweg von C a r a t h ê o d o r y " . ) 
A subsequent chapter dea ls with the co r re spond ing theory for p a r a m e t e r - i n v a r i a n t 
p r o b l e m s ( theory of W e i e r s t r a s s ) ; again p a r t i c u l a r s t r e s s is laid on an e s sen t i a l ly 
new canonica l f o r m a l i s m and a c e r t a i n c l a s s of Hamil tonian funct ions . One of the 
m o s t r e m a r k a b l e f ea tu re s of the book is the thoroughness with which many d i v e r s e 
and in t r in i s i ca l ly impor t an t examples a r e t rea ted : this is done in p a r t i c u l a r in 
the subsequent chapte r on pos i t ive definite va r i a t i ona l p r o b l e m s , in which a lso 
d i f f e r en t i a l -geome t r i c concepts such as the ind ica t r ix , f igura t r ix , t r a n s v e r sal i ty 
and fami l i es of geodes ica l ly equidis tant hyper su r faces a r e d e s c r i b e d . The next 
chapter is devoted to quadra t ic v a r i a t i o n a l p rob l ems . and consequent ly to the theory 
of the second v a r i a t i o n and the a c c e s s o r y p r o b l e m . Again, the co r r e spond ing 
canonica l f o r m a l i s m plays a spec ia l ro l e in the cons t ruc t ion of the r e l evan t fields 
of e x t r e m a l s . Natura l ly , this involves a detai led d i s cus s ion of focal poin ts , focal 
su r f ace s , conjugate points and the envelope t h e o r e m s . 

Up to this s tage the book is p r i m a r i l y concerned with c u r v e s of which it is 
m e r e l y expected that sufficiently s m a l l s u b a r c s display the r equ i r ed e x t r e m u m 
p r o p e r t i e s . The g e n e r a l boundary value p rob lem, according to which a curve 
p o s s e s s i n g these a t t r i bu t e s is r equ i r ed to p a s s through two given fixed points , is 
t he re fo re now inves t iga ted in deta i l , both locally and global ly. By m e a n s of 
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