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/@bar Smg'o Collected papers (Vols 1-3) edited by Rlchard Askey B~rkhanser Veriag. 
~ ~ ~ 1 ,  Swmerland, 1982. S Fr 372 

n e  appearance of the collected works of an emment and prolificmathemat~cianlike Gabor 
stego emphawes once agaln the inescapable fact that there 1s really no subst~tute for the 
autbentlc inspiration of an 0~1glnal genius With hls scholarly comments an  every malor 
contr~butlon of Szepo hghlightlng the h~storical aspects, the present state of the art and 
posnb~litiesfor the future, Professor Askey has enriched theuolumes~mmcnsely A study of 
these will repay the time spent In many ways 'Forexample, one cmsee an ~mportant subject 
dfleiop One can marvel at the brilliant solutlon of a specfic problem' 

The central theme of Szegd's work n Toeplttz matrices, orthogonal polynomials on the 
unit circle and their appl~cations in the study of extremal problems mgeometryand physics. 
Wlth these topics be has constructed a sprlng board from wh~ch one may plunge into the 
deep sea of classical analysls 

The subject of orthogonal polynomials wlth respect to a measure on the line has a history 
of nearly two centuries lnvolvlng many famous figures like Jacobl, Laguerre, Legendre, 
Stleltjes. Chebyshev, Markov, Bernstem and so on But orthogonal polynom~als on the n u t  
cucle a almost completely the creatton of one man, Gabor Szego Entenng the world of 
mathematical research with a spectacular result on the asgmptot~c behav~our of Toeplitz 
deternunants he d~scovered the famons 'three term forward-backward recursion relations' 
for orthogonal polynom~als on the circle, analysed the11 zerosand asymptotic propert~csand 
found a whole class of deep mequallt~es, all of wh~ch haw a tremendous ~nfluence in 
contemporary analgsls 

For any complex valued ~ntegrahle fnnctlon / on the unit clrcle with Fourier coefficients 

the sequence (T-L, n = 1,2, ] of Toepl~tz matrices IS gmen by 



If, ln  additton, dflriil exets a\ d 1 ipichltz's funct~on 

%!me G ( f ,  denotes the nghl hand slde expression In (3) and 

i l  ni = ew m i  f ( e n ) .  .W = ess sup I lu'" and nr 5 A,, 5 A,? 5 -... 5 h ,.,, 5 h i e  an 
eoumeratmn n f  the e~genralues of 91  in mcrcasmg order then forever) hounded continuaur 
function F on [m MI 

In paticuiar. the following specla! case hold.; 1 f 0  n < P  <= and h ( , I ,  n . P )  denotesthe 
number of elgenvalues ~atlsfymg the condiuon u 5 A,, 5 P for each fixed n then 

shere Idenotes the Lcbesguc mearurc of the set 10 ?rr] n ( 8 n 5 / (e" ) 5 61 
Toeplitz marnces occur in unexpected placcs IfjX,,. n = 0. C I,* 2. 1 ~sasrationary t w  

m e s  tor stochastic process) with spectral densltyfon the unlt c~rcle thcn the covnriawe 
between Xmand X ,  is c,-,,c,bemgdefioed by (1) If 2,s the best hnear prcdlctor of Xo  On 
the basic of X 2. X,.  . then the mean square erroi of prcd~ctmrr t i ,  gwcn by 
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for ail m,n Szego 's recursion relations lead to an efficient algorithmfor computing($,, 1 and 
predictingXa on the basisof X-2.. ,X-ln+ li ~ f k o ( n +  l )denotes the best linearleast squares 
predictor then 

This regresslo" problem is essentially an Inversion problem for the matrices T; iXormal1y 
thenumber of computations ~nvolvedin lnvertingannxn matrixls ~ ( n ' )  but the recursion 
relations of Szego reduce the number ofcomputations to O(ni).  Thls idea has led to many 
technological achievements as described nicely in the contributed essay of T Kailarh 

As a second example, consider the lsmg model of a magnet where at each slte of a square 
lattice there is a 'spin vanable'qi taking unly two values r I For each configuratton o there 
is an interaction energy 

where the sum is over all sites of an M X N la t tm Let 

where the summations are over allconfigurations ZIS called the'part~tion, funct~on', k 1s the 
Boltmann constant and T l s  the temperature Thequantlty < eon o m >  ~scalled thesecond 
order spm correlat~on Then 

where T% IS the Toeplit? matrlx of order h'defined by (2) and the weight 8 is the complex 
valued functron 
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with 

In 1944 thc Norwegian physicist Lars Onsager, in one of the most remarkable physics papers 
ever publiahcd, calculated the partltton functmn Z and evaluated the hmll 

F = - k T hw (.wN)-' log Z 
.M - - A' - 

and esiabhshed the relation (9). For phystcal rcaronr he became mrerestcd in thc asymptotic 
hehaviour of (9) as N - m. He posed this prohlem to  S Kakutanl whu trdnsmltted the Fame 
to  9egb ' .  'lhis led Szegb' to prove (4) hut unfortunatcl) the wclght functlon p in (10) la 
complcx valued. Thls was settled later by Baxtzr and RetJ For afascmating account ofthc 
history behind this problcm along with rcfcrences leading to other surpxxlng examples RE 
Tocplm's deterrnmants arising m quantum chromod)nam~cs, the study of Yang-MIUS 
cquanom and algebras geometry we refcr to the conrnbutcd esaay by Barry Mc Coy ~n 
Val, I If f2 0 is an  integrable function in the mterval [a$] C [O,"] and 

then ti;e sequence ( H!. = 1,2. .] of IIankel matrices n defined b) 

Propenies analogous to (3). ( 5 )  and (6 )  hold for these rnatnces. 

AS one gws through the three volumes in leisure manystnhngresults  a t h e r  due to S l e g b  
himsclf. or those wh~ch arose from h ~ s  work in  subsequenr developments, or those w h ~ h  
influenced bls thlnkmg meet the eyes of the readcr. 1 o understand them one has to live with 
these r,olurne~ for atleast a decade However, we present a few glrrnpaes 

?heorem (S~cgo)  A powerser~es a l th  finitely many dlffarentcoeffments IS e1thi.r a r m d  
fundion or has the unlt circle as a natural boundary. 

lhr0rem(Szegb') For allclosedsurfaces withagiven diameter the capacityls a m a s ~ m u m f o r  
tbe sphere. 
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neorem (L, de Branges) Iff (2) =2+02z2+ o ~ z i  + .. 1s univalent mtheunrt dlsc then 1 o, / 
3" for all 2 2  

neorem [S Bernsrern] (ff IS a trlgonometrrc polynom~al of degree n then 

where A depends only on the periodrc~ty off and I I / / denotes the sup norm 

fieorem (L Fejer) Let f be a continuous p0lnt functlon on the umt sphere and 

f - 5, Y" 
,ts Laplace senes, that IS. Y, IS a surface harmonrc of degreen. Then thecesaro means of the 
aecond order display thesame regular behaviour as the Cesaro means ofthe first orderdo for 
the Founer serres 

Theorem (Saff and Varga) For the partral sums of e' there are no zeros ln the parahol~c 
reg~onx > -1, y' 5 4 (x f 1). 

As late as 1961, Szego and Turan have interestrng new thlngs to say about the nature of 
convergence of Rlemann sums to R~emann integrals and thereby exert an Influence on the 
subject of numerical lntegratron Echolng the sentiments expressed by Hermann Weyl we 
can only conclude how frurt bearmg is the orchard of classical analysls In companson with 
the flower gardens of algebraand topology. Needless to say that thesevolumesareamust for 
any mathematics lrbrasy 

Indm Statrstical lnst~tute 
New Delh~ 110 016. 

wLV. Ahlfors: Collected papers (Vois I and II), Blrkhauser, Basel, Swtzerland, 1982, pp 
Vol. I - 520. Val. I1 - 515, S. Fr  288 (both the volumes). 

Thew two volumes contam essentially all the papers of Lars V Ahlforspubllshed up to 1979 
iAhlfors, at the age of 77, is strll very actwe). 

Ahlfors a known to the I n d ~ a n  mathematical publrc through hrs excellent introductory 
text-boak on C o m p l e ~  Analysis; it may beless widely-known that Ahlfors IS one of the most 
eynent mathematlmans m h ~ s  field-the theory of functrons of one complex variable wlth 
all lts ram~fications. 

Thecontnbutions of Ahlfors may be roughly classrfied under three head~ngs (1) Confor- 
mal maPP1ngs and Value-distribution theory, (2) Riemann surfaces and Teichmuller the- 
O'Y. (3) Fuchslan and Kleinran groups. Ahlfon' work in each of thesedamam has been of 

Importance. In what follows, I shall briefly discuss one or two of them front each 
domam. 
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Ahltors'\eq first paper (1929) settled a famous conjecture of Denjoy on the number of 

asymptot~c values of an entlre function of flnrte order In the subsequent ten years. khifors 
greatly contributed ro the clarification and consol~dat~on afNevanl~nna theory whichhadat 
that time just been developed His eiforts In thls d~rection ciiim~nated in his paper 'The 
theory of meromorph~c curues'(l94I). whvh may be regarded as aforerunner ofthemodern 
higher dimensional balue-distribut~on theory of Stoll, GnFfiths et a1 To thls period abo 
belongs hlashort paper of 1938, in which. irom atrivlal looking observation, thenowfamous 
.Ahlfors lemma'. he derives man) truly deep results The lemma slates d g (  Z) Id Z .a 
mrtrlc on the unlt disc ! Z 1 < i whose Gaussiancurvature-g(~)- '  hlogg(Z)ishounded 
above by -4. then,q(Z)C'I 1 1  - IZI', i e , g ( Z )  1 dZI isdominated bythePo~ncaremetricon 
the disc Thls lemma has beenvery influential in theexploitation of curvatureconditionsfor 
studymg the behawour of holornorphic maps in arbitrary dimensions 

[turn now to Ahlfors'work on R~emannsurfaces, whlch extended oxzertheyears 1945-63 
Ahlfors was on? of the first to place Teichmuller's brilliant ideas on a firm foot~ng, and 
confirm Rlemann's statement that the space of compact Riemann surfaces (of genus 2 2) 
depends on 3g- 3 complex parameters, by actually constructing a natural complex structure 
on the topological mandold of 'marked' Riemannsuriaces produced by Te~chmnller To the 
subsequent work ofconsolidating dnd pcrfect~ng thls theory, Ahlfors, togetherwth L~pman 
Bers, must be regarded as one of the two major contributors. The rather short paper 
'Ouasi-conformal reflect~ons' (19631 is of decisive imoortance in this context But. aDart 
from his work on the moduli plmblem, Ahlfors also produced durmg the 50's several 
important papers an various aspects of abelian mtegrals on open Riemann surfaces In 
particular. the paper 'Open Rlemann surfaces and extremal problems ' (1950) contalm a 
beautiful generalizar~on oi Schwarz's lemma to nlce boilnded domalns of open Riemann 
surfaces 

The study of Kleinian groups, which has won the interest and active partlcipatlon of 
lcad~ng topolog~sts like Thurston and Sullivan. was initiated by Ahlfors' paper 'Rnltely 
generated Kleiman groups'(1964) and has remamed h a  major interest since then A Klelnlan 
group is a d~screte group of fractional h e a r  transformat~ons ( r  e a d~screte subgroup of SL 
(2. C1 1. whlch acts d~sconrinuously on some non-empty open subset ofthe Riemannsphere. 
4ctuaIly this nomenclature goes back to Poincare. but nothlng was known about general 
Kieinian groups till Ahlfors' paper appeared. The mqor  problem occupying workers in thls 
field 1s the settling of Ahlfors' hypothests the d'scontinu~t~ set of a finttely generated 
Kleinian group (the smallest closed subset of the sphere stable under the group) has zero 
area Special cases have k e n  settled by Ahlfors himself, but the problemis (as far as I know) 
 till open Since a Klelnian gloup can also be regarded as a Fuchslan group actlng On 
hyperbolic 3-space. connecrions with Thurston's work are opened up Ahlfors himself has 
S c \ e d  P W n  on the subject Of Kleman(or Fuchsian) groups In hyperbolic space d h ~ g h e r  
dimensions. 

hf~~ih isbr le fsurvey  of ~hlfors'work. I w s h  to say afew wordsabout t ~ s  style oiuriting 
Papem are pleasant to read. since he resorts to cornputattons only when geometrml 

=reu*eneare not adequate by themselves to achieve hls objective F O ~  Instance, he wrote 
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scrsral ppers to show how Nevanllnna'i theory gallis In transparency and depth when 
,,terpreted (d~ffirent~al) geometmdly. Me Wrnes bnefly and elegantly and avolds all 

pdding 

~ i ~ ~ l l y ,  I must draw attention to Ahlfors'own very Interestln$and dluminatmgcommen- 
preced~ng each article or group o f  articles They explain the background m whtch the 

papen were wntten, assess their slgnlflcance, and give credit due to other mathematlc~ans 
whlc~i ~ould not for vanous reasons be glven In the papers themselves Also, throughout the 
two rolumes, there are excellent surpey altlcks, u'htch together with the commentaries 

referred to abovc. serve to place Ahlfors'work In proper perspectne, and greatly add to the 
of these volumes 

school of Mathematrcs 
Tats lnstltutc of Fundamental Research 
Bombay 100 005 

Matharnatieal scattering theory by Helmut Baumgartal and Manfred Woilenberg. Blrk- 
hauser Veriag, Basel. 1983, pp 449 S. Fr 85 

The authors are well-known researchers In the domam of mathematxal theory of scattering 

and thar book la a wclcome add~tlon t o  the already cxmlng tcxls'. As mcntioned ~n the 
preface. unl~ke the other two texts this hook emphasrzes the abstract mathematical aspects 
morc than appl~catmns Potential scatlerlng and other applicatmns are rnosllg relegated to 
the notes of varmus chapters 

The book begins w ~ t h  prehmmar~es hke self-ad!oint operators In a H~lhert spaceand the11 
spectral and multlpllc~ty theory as well as the d~rect  integral representatton ofa  Hrlbertspace 
ulth respect to a self-adjomt operator Operator spectral integrals mtroduced In Chapter 5, 
though nut ol utmost generality, n adequate for applicattons m Chapter 9. The general 
theory of asymptot~c constants had been extensively studied by the authors and forms the 
content ofthe next 3 chapters Somc elements of' algebraic theory of scattermg and nl  the 
lnvanancepropertles of wave rnorphtrms also appear here Chapters 9 through I I dealwith 
theabstract scattermg theory ~n two-space fol-mulatlon. Haag-Ruelie theo~y ofscatteringfor 
Quantum fields as uwll as Lax-Phllhps theory arc dlscusacd In t h ~ s  framework 

Part IV deals with varrous methodg (Kato-Kuroda, 1-race-class, smooth perturbations, 
Cook-type) to prove theexlstence and completeness of w a x  operators Unfortunately, there 
1s only a brief dtscussmn of mult~channel scatteringmd th :recently developed Enss-Mourra 
methods find only a passlng reference. Rnally. Part V cr n t a m  results on  the properties of 
the S-matr~a, scattermg amphtudc and Krcin-B~rnmn formula relating spectral s h ~ f t  with ,! 
phase shli :% 

ne book is well-wntten though somewhat terse in style, and has an exhaustive bibho- 
BnPhy. Lt Is an excellent reference book on the subject of scatterlng theory and should be 
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ofever),mathematicslibrary However, ~tsstyle andvast contents make it unsuitablef~~ 
a text-book 

1 W 0. Amreen, J.M. Janch and K.B Smha Scorterrng theory in quonlum nachonrcs, 
W A Benjamin, Reading, Mass, 1977 

2 M. Reed and 0. Simon Methodr of modern mnthemat~calphysrcs 111: Scnffermg rhcory, 
Academic press, New York, 1979 

Indian Stst~st~cal Institute 
New Delhi 1 10 016. 

d.$eprescntation theory of reductive groups edited by P C Trombl. Birkhauser Verlag, Basel, 
Swtzeriand, 1983. pp. 240, S.  Fr 62 

n i s  volume comprises research and expository artlcles presented at a conference on 
Representatton Theory of Reductwe Groups held m Utah in April 1982 

Casselman'ssubmodule theorem asserts that any irreducible Harish-ChandramoduIecan 
be imbedded into a prmcipal serles representation In the article of Beihuson and Bernstein 
the above result is generalized as follows For any g-module M (finitely generated) and 
almost all maximal nrlpotent subalgehras n ofg  the space M / . ~ i s  non-zero. The methods 
employed hex are a fine illustrat~on of the techn~ques of D-modules (sheaf of modulesfor 
the sheaf of (germs 00 differential operators). For a singular space, it is an interesting 
qucstion to decide whether the (middle) intersection homology groups can be interpretedas 
the L'-cohomoloav for an aDrrroarlate metric on the submanifold of smooth uomts She .. . 
alticle of Casselman proves this for compactifications of real rank one locally symmetric 
spaces of Rn~te volume Unitary Harish-Chandramoduks which are irreduc~blequotients of 
Veima module has been asubjectof study inrecent years. Eventhough partial results (which 
were sufficient for important applications) were known previonsly a complete classification 
had been lackmg The artlcle of Ennght er a l ~ s  asolution to t h ~ s  problem. The well-known 
'Ka~hdan-Lusztig Conjecture'was formulated to explain the multipl~c~tles in a composition 
fm~? Ofa Verma module. One may also new thls as giving an algorithm for computmgthe 
coefficientr that occur when the character of an irreduc~ble highest weight module 1s 

of fhamzeni of some bas~c representations (principal series representations). The formula- 

K t m p f h t q r e d  the BOG resolution of a finaedimensiakal~rreduab~e~~module as being 

0. Zuckennm's aniclt drvdops similar techniquer for ob;ami& res&mons of Hansh- 
Cbamlnc modults which occur as some local cohomology spaces. 
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~ h ~ s e  articles (and the others in the book on Weyl group representations, o r b ~ t  method, 
analysis on symmetric spaces which I have not mentioned here) amply demonstrate the 
Importance of representation theory of reductive groups 

S ~ ~ O O I  of Mathematics 
rata lnst~tute of Fundamental Research 
Bombay 400 005. 

sptctral theory of hyponormal operators by Daoxmg Xla B~rkhauser Verlag, CH-4010, 
Sw~tzerland. 1983, pp 241, S Fr 54. 

In new of the spectacular success for the self-adjoint, unitary and normal operators, new 
classes were ~ntroduced; partxularly successful bang the hyponormal and the subnormal 
operators, the major ach~evement of last decade being the solution ofthe mvariant subspace 
problem for the subnormal operators and many of 11s general~zations 

The author has devoted t h s  book t o  the study of hyponormal operators (HN) and 
semi-hyponormal (SH) operators whlch were introduced by hlrn m 1980' [ (SHU) denotes 
operators In (SH) w ~ t h  equal defect and nullity]. He has mainly presented h s  results along 
rnth those of h ~ s  collaborators and colleagues and some more concernmg related top~cs. 
Although, the appllcat~ons are llm~ted at the moment, new theories are expected to be 
developed in the years to come. 

These operators are unitardy equivalent to singular integral operators which are pseudo- 
d~fferential operators of &order. The contribution of these operators in problems of 
mathematical physlcs, pamculady quantum mechanics, 1s shown. 

Uslng the tools of (1) the Cayley transform ( i~)  the Berberian techn~que (ui) symbols 
(iv)polar symbols, the symbols of HN operators and polar symbols of (SH) operators are 
d~acussed. Several results are established to show the s ~ m ~ l a r ~ t y  wlth normal operators, e.g. 
rectangular and polar projections. Angular cutting of HNand SHand rectangularcutting of 
Hh a eitabllshed. Pmcus gd!c a solution a i rhe  Rxmann-Hdbcrr problcrr and mruduced 
W!al~r-r,alued Rlemann-Hilhun nroblcm Polar s \ .mb~I* and rcncrdl nolar ssmbols and - . .  
function models are used t o  develop smgular integral models of operators in SHU and HN. 

Mosalcs and character~st~c functions are abstract analytic funct~ons h k e d  wlth singular 
Integral models. The determining function E (.;), the'role of th,: analytlcfunctlon R (.;I, in 
xattenng theory and relation between them w.r.t Riemann-Hilbert problem is presented. 
Themosa~c, B (.;), of an  operator In HN and SH, the cha-actenrticfunctionof S H  operator 
and operator-valued analytic function Y (.;) are used to cons~der the Rlemann-Hilbert 
Problem and the connection between the spectra of SH operators and some Toeplitz 
OWtors is establiihed. 
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spectral mapp~ng theorems for H N  operators under a speclal class offunctional transfor. 
marions and for SH operators under another class of functional transformations are 
esbbl,shed Using theclass M (E), of bounded real Baire functtons o n  E, S(E) = { e a M (E), 
K ,  2 0 1 and a speed subset P ( E )  or plck funcllon (analWc In upper half-plane) and lm 
H (:) > 0 fol lm z > 0 ), spectral mapping theorem? for ( H h )  and (SH) operators arc 
establ~shed Est~mates of resolvents of operators gven by functional transformations of 
(HN) operators are obtamed Using (1) scale functlons (11) modular scale functions and 
(ill) angular scale tiinct~ons a new class of operators, called quasi-hyponormal operator, 1s 
studied, although some authors use the same term for another class of operators 

[Jsmg the concept of trace of an operator and the mosalc of an HN operator (B (.;)I the 
Pmcus prrncipai iunctlon IS defined By introduc~ng the trace formula for Lhcnearly normal 
HN (and SH) operators, determinants of some operators can be expressed as themtegrals ot 
Lhc principal functions 

In the appendix. spectral theury of contractmns of Sr-Nagy and Foras 1s explamed T h e  
relatlon between Invanant subspaces of c nu. and factoriration of characternt~c functml l i  

presented. 

The results presented in the book have been obtalned In the past ten gears Some of them 
have not beennublished before[e.f. Theorems 2 5.4 3andcorollarv 2 6of  chanter VI). Also. 
Theorem 3 2 and 3 3 of chapter 11 as wellas results about theestlmates ofspectralrad~usand 
resolvents of SH-operators are published here for the first tlme 

Interestmngly, Theorems 1.6 and 3 2 dealmg with smgular Integral model of an FIN- 
opcrator could not be published until 1919, although the manuscnpt was reccwed in 1965 
zhangl contr!buted h ~ s  article on symbols of HN-opcrators In 1966, but t h ~ a  was also 
published in 1979 

The book contains a wealth of mformatlon on spectral theory of hyponormal and 
semi-hyponormal operators. However, wthout enough expertise and maturity in Operdtor 
Theory the mareria! cannot be well appreciated 

There are some typographic errora In the book For experts working In hyponorlnal 
omrators and related top~cs. t h ~ r  book is a pleasure to read 

I Xia Daoxing, On the non-normaloperatorr-Seminormal operators S o .  Su~icn 1980.2% 
7W713. 

2 Zhng Ymnan. Representation ol hyponormal operators and cstlmatlon of 11s spectrum. 
-I. Fudan llniirrs!rs. 1979, No 4, 7682. 

Department of Mathemattcs 
1 nt \ rrwl  of Poona 
Pune4l l  Be7 
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pTheory offunction spaces by Hans Triebel B~rkhauser Verlag, P 0 Box 133, CH-4010, 
~ ~ ~ ~ 1 ,  Switzerland, 1983. PP 284. S. Fr 78 

lt was s L. Soholev's original ~ d e a  to seek solut~ons of d~fferentialequatlons In a category of 
snae*spaces, that IS, if the differentla! equation admits no solution in a partlcuiar space, to 
change the scale of the space where It becomes possible to find the solutions For example, 
when f IS a cont~nuous functlon w ~ t h  compact support, solut~ons of the Laplace equauon 
h,=fneed not In general bclong to C'. On the other hand, we can re-scale the space in 
which a solution 1s sought to say the Sobolev class W; where we indeed havesolutlon Also, 
whl~e reguianty results are discussed for partial d~fferent~al equattons, it IS more natural to 
deal with function spaces which are scaled, such a the Holder spaces c"" ( A  a hV, O <  a< I ). 
the Sobolev spaces W i  ( s t  R), etc Indeed, lf f t C"o then any solut~on of 4 u =  f ~ s  in C'T" 

Just as the gap c', C1, C2.. 1s Klled'up by the Holder spaces, so IS thegap between L< 
w:, w;, . is 'filled'up by thespaces IV;, note that while the restr~ction of a C* function to a 
hyperplane remains c', the restriction of a WTfunctlon 1s in w:"' For t h ~ s  reason, the 
category of Sobolev spaces has become a fundamental tool m the study of elllpt~c boundary 
value problems, see [ I  I 

The book under revlew, accord~ng t o  the author h~mself, is a successor of his previous 
book [Z], but 1s more self-contained wlth some new results However, some fundamental 
results such as the classical maxmal  inequality have been left unproved 1 The pnnclpal 
purpose of the author IS to attempt a unified study of the known propert~es oftheclass~cal 
spaces such as those of Holder and Sobolev, spaces of BMO, etc., m the category of Besov 
spaces Bi,,, which ~ncludes all of the classical spaces. The author has lnrgefy achieved h ~ s  
goal Each chapter 1s well planned w ~ t h  br~ef hrstorical notes and should attract the 
d~scem~ng reader to make a smcere attempt to know thevarlous funct~onspaces introduced 
Important appl~cat~ons to e lhpt~c  boundary value problems (both degenerate and non- 
degenerate) have been d~scussed in the categories of spaces B:, and Fi,, 

The book contains in all ten chapters wh~ch are essent~ally ~nterrelated The bibliography 
iscomprehens~ve and should therefore serve as a reference book as well 

Finally, Itrequires alot of self-persuasion.on the part ofthe readcr to go through the rather 
small type scnpt used In the text However, once the reader gets the fee! of the subject, lt IS 

indeed a very pleasant readmg. 

Bduenrw 

I Agmon, S , Dougln, A .  Nirenberg, L , Estmates near the boundary for solutions of 
eiii~tlc PDE satisfyrng general boundary conditions I ,  Comn~ Pure Appl Math. 1959,12, 
623-127. 

TlFR Centre 
P.0 Box 1234 
Bangalore 560 012 
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r~unftionel integrals in qumtum field theory end statistical physics by V N Popov D. 
' ~ ~ ~ d ~ l  publlshlng company, P.O. Box 17,3300 AA Dordrecht, Holland, 1983, pp. 299,D 
n. 150j$65 00 

The path Integral approach to quantum mechamcs uras Invented by Feynman In the early 
fortles Later m that decade heused thesameapproach todevelop a relatlvlstlcally wvanant 
perturbation theory for quantum elenrodynamlcs. It Is SOmetlmeS not realised that he 
anived at h a  famous diagram techn~que along this route. Thls 1s largely because of Dyson's 
brilliant syntheslr of Feynman's space-t~me approach and Schwinger's canonical operator. 
based methods, and the ensung elaboration of renormallzatlon theory. Most of the wen- 
known texts of the fifties and slxties - Schweber, Jauch and Rohrlich, Bngoliubov and 
Shlrkov, Bjorken and Drell - rehed on the operator approach to relatlvlstlc quantum field 
theory to set up the Feynman dlagram technique for perturbatron and renormahzat~on 
theory. However in the mntervemng years the peculiar beauty and flexlblllty of the original 
Feynman path integral method has been more and more wldely realeed, appreciated and 
made into a practical tool In this context the hook under review IS, In certaln respects,a 
welcome addlt~on to the literature It a, In the famllar Russ~an trad~tion, a well-organized 
and luc~dly written book Two of the eleven chapters set up the basrc formalism Invanous 
situations, four deal with applications to specific problems IU relatlvlstic quantum field 
theory, and five wnh problems drawn from condensed matter phys~cs The author takes a 
physlcal and pragmatic attltude to the problem of ex~stence-~n the strlct mathematrcal 
sense - of the Feynman path integral and regards ~t as a tool 'adjusted to the needs of 
contemporary physics' The mtial chapters descnbe concisely but adequately the path 
~ntegral formal~sm for quantum systems wlth a finite number of degrees of freedom, for 
dynamlcal systems on mantfolds, constramed systems,for relat~vistlc quantum field theory 
and for statlsl~cal phys~cs. Then come the appl~cations In most cases it N a fact that 
SatiSfaclory canonical opcrator approaches exlsted prlor to appllcatlon of path lntegral 
methods. In a sense the really notable exceptron 1s the quantiratlon of nonabellan gauge 
fields, where the operator approach is qulte unwieldy Unfortunately the space devoted to 
tha topic, and then to the case of the grav~tational field, is rather small and the materlala 
highly condensed What does come through quite clearly 1s the power of the path integral 
method - in a sense as a'conjugate' to strnghtfonvard perturbation theory - slnce ~t helps 
develop anintuitlvefeehngfor atheory asawhole,suggests ways ofmodifymgperturbatlon 
rheory and settlng up and relat~ng new forms of ~ t ;  effic~ently cames out what amount lo  
pa*lal summations of diagrams; helps deal more compactly with coUectwe excltatlons: and 
60 on All thls a posslble because one is dealing w~th  changes of ~ntegratlon vanable and 
related Opcrat~onscamed out 'up intheexponent'. A recurrent idea is the separation offields 

inregrated over into 'fast' and 'slow' components - small and large wavelengths - 
integrating ovcr the former in a normal way and then over the latter In an unconventional 
way to yield mod* perturbation theorv .Ths general method a applled to a variety of 
problems: infrared limit of QED; the high energy hmit In relativistic part~cle scattering 
kadingb the nkonal approximation: supeffluid~ty in the Bose system andderivat~onofthe 
k*rod~nama LWangian; Boss sptems in one and two dlmenslons; hydrodynamical 
*ion forFmni 6Ystems and He, ln particular; the infrared problem In plasma theory; and 
so On. The topics dealt with under condensed matter phys~cs include supe&,ductiv- 
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,,,,,,he ls,ng model, and the ca1culallonofcr~tlcal1ndices for second order phase transitloris. 
& reviewer feels. IloweVer, that the d u e  of thc book would haw been much cnhanced ~f 
,he covelage of gauge field theory and gravitallon had heen somewhat more detailed and 
enpandcd, and if topcs lrke the Instanton method were included Corwder~ngthat this book 

pubilshed In 1983, t h ~ s  is not an unreasonable expcctatlon As it is, though. th is~savery  
useful book In urhich the application of path lntegral methods to problems of statistrcal 
physicsarcpart~cularly con~prehensive The Language is at tlmes lcss thanfelmtous (problem 
of translat~on by Czechs from Russian into English). but that causes no real problems 

Centre for Theoret~cal Stud~es 
lndlan Institute of Science 
Bangalore 560 012 

special functions of mathematical physics and chemistry by Ian N Sneddon Longman, 
London, pp 182, f 5.95. 

This IS an extremely well-organlsed and well-wntten monograph meant for users of specla1 
functmns m problems ofphyslcs and chemrstry who areeven unacquamted withthe basicsof 
several mathemattcal theones includ~ng the theor), of functions of a complex variable. 

In the present second edition additional topics like general theory of linear ordinary 
differential equations and one impofiant aspect involving Contour rntegral representation 
of the solutions of such equations have been included. 

The important special functions that are drscnssed, in some deta~l, ~nclude the Mypergeo- 
metncfunctions, the Legendrefunctions, the Besselfunctrons, the Hermrte functions and the 
Laguerre functions. The treatment is very luctd and is readable by users of these functions of 
all forms. 

The last little chapter on  'the Drrac delta  function'^^ an excellent exposition of thesahent 
features of thls well-used generalised functlon and clarifies some of the very important 
notions in a very elementary manner to motivate the reader to enquire more about such 
generahsed functions. 

The book in its older form itself already has served many important purposes for the 
students of graduate courses in Engineering and the present form will do more in that 
direction. 

Applied Mathematics Department ALOKNATH CHAKRABARn 
Indlan Institute of Science 
Bangalore 5M) 012. 

B'ifureation theory, mechanics and physics: mathematical development and applications 
edited by C.P. Bruter, A. Aragnol and A. Lichnerawlcz. D. Reldel Publishing C o m p a n ~ ,  
Dordrecht, Holland, 1983, pp 388, D. FI. 145. 
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~ h , s  book contalns n collection of papers on a fairly wrde range of top~cs not entat$ 
unrelated to each other These papers were presented a t  a colloquium held at Marse~U~, 
France 

 he subjects covered could be classmed as follows.. Class~cal mechan~cs, Quantum 
mechanrcs, Partial differentla1 equations, Information theory, B~furcation theory and, 
fmally,a set of papers on some speclalreal-life problems to whlch mathemat~cal analysis has 
been apphed. 

The ftrst paper m mechanicscons~sts ofaremew of Ham~lton~an, Canon~calandSymplec- 
tie formulat~om of dynamics The second paper dertves pre-rektivatic formal~sma of 
dynamlcs from a Generalized Energy Gradlent Principle as against thetraditional approach 
via Hamdton's Principle of Least Act~on. We thnd paper stud~es Poisson structures of 
Llchnerowicr 

In quantum mechanics thereis apaper on the theory of defarmatlonsandgroup represen- 
tations and one on the Schrodinger equatlon by the eminent mathemat~cian J Leray 

Among! the papen on partla1 differential equat~ons is the very mtcrcstmg-though 
regrettably short-paper of L Nirenberg on varlat~onal methods for provmg global exist- 

ence theorems. This paper a part of a larger expos~tory art~cle by the same author 

Of the papers in biiurcaflon theory there is one on bifurcat~on in systems of ordmaty 
differmt~al equations. The paper of J. Rappar makes a survey of numerical approxlmatlon 
of problems of bifnrcation related to the Lyapunov-Schmidt reduct~on. Fmallythe paper of 
M Golubitsky describes the relationship betweensymmetry and bifurcation as mowated by 
the Benard Problem The results are obtained using the machmery of stngularity theory and 
group theory 

Amongst the special problems, I would hke to ment~on the papers on tomographyandon 
geometr~cal and topological problems m hqmd crystals. 

In condus~on, thisvolumeconsistsofanumber ofpapers,some ofwhich are exp0sitorYn 
nature, others of very specialized Interest The top~cs covered are rather vaned and that 
shows the diversity and power of the applicauons of mathematics 

TlFR Centre 
P.O. Box No. 1234 
Bangalore 564 012 

R-in@ ~fooaferences.meet~ngs and smaller semmarsform alarge part of thesclentlfic 
puWitmna today The only trouble whrch editors of they books take 1s to collect thr 
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unconnected rewew artlcies and mearch papers.' In a form suitable for quick reproduction 
and send the collealon t o  an aweable  publisher I had to rertcw one such pubhcatlon (See J 
ladran ~ n s t  SCJ ( B )  1983. 64(B) (1 I). 335) 

 ever, the present book edited by D P Laurle tr d~fferent He haapckeduptenarttcles 
fromavast l~terature of numerical solutions of PDE wh~chform wellconnected chapters tn 
which the subject matter has been developed In qulte unlform style Ofthe tenchapters. three 
are written by L.aurie hlmself. two by T Gevect and the rest of the five chapters have been 
lvritten by different authors All authors except those of Chapter 6 are from the same 
~nmutton - Natlonal Research lnstltute for Mathemat~cal Sclences. CSIR. Pretor~a (SA) 
'rhe level of the arttclcs varlesfrom the ftrst yearpost-graduatein mathemattcs to thestateof 
art The book 1s a sullable mtroductorr course for a mature student of mathematics (havtng a 
background In functtonai analysis) It will also be very useful to an engineer [or scientist) 
,uho has got some expenence in numerlcal solut~on of PDE 

The first chapter by Geveci Contains a brief but excellent introduction t o  those aspects 
(espectally well-posedness) of the theory of PDE which are necessary for the understand~ng 
of numerical analys~s of the equatlons. Bas~c prlnc~ples of dlscretlzat~on methods are 
considered wlth examples In Chapter 2 F m t e  difference and finite element methods are 
luctdly tntroduced In thls chapter, Laurie has achieved to dtspel the impression that the two 
methods are poles apart, In fact, the two methods m some cases lead to almost the same 
system of ltnear equations However, he also makes ~t clear that flnite element method IS 

essenttally the Galerkln method In Chapter 3. Geveci deals w ~ t h  the analysts of convergence 
oinumertcal methods and shours why, unlike tn the case of Anlte d~fference methods, this 
analysts 1s relattvely stra~ght forward for finite element methods. The othcr chapters are: 
4 Baslc functtons In the finite element method (Baart), 5 T m e  dlscretizatton in parabolic 
equatlons (Laune). 6 Parabolic equatlons with dominattng convectlon terms (Herbst and 
Schoombre), 7. Solutton of large system of llnearequattons (Laune), 8 F~nite-element mesh 
partttloning fbr tntegration of transtent problems (Nezshlos), 9 Numerical weather pred~c- 
tion (Riphagen) 10. Conservation laws in fluid dynamtcs and enforcement ofthenpreserva- 
tlon In numer~caldiscret~zations (Navon) Kavon discusses, at some length, how to construct 
conservat~on laws In some phqsical systems but does hardly any justice to the full role of 
conservatmn laws In numerlcal solutlon 

The renewer feels that those interested In numericalsolut~on of PDE should go through 
this book 

Apphed Mathematics Department 
Indian lnstnute of Science 
Bangalore 560 012 

6 i z f i c n t i o n  of algebraic and annlytie manifolds edlted by K Ueno (Proceedmgs of the 
Katata Sympostum 1982, sponsored by the Tan~guchl Foundation) B~rkbnuser Verlag, P 0 
BOX. No. 133, CH-4010 Bascl, Swttzerland, 1983, pp. 630, S Fr  86 
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Thl, I.. ., c,,!Iectl~r 01 ! 5  dru.!:< b!. tnf psrllcipants of the \! Inp~)rlum TX5c are men, 
a r i w n  bt c u e n r  f.v . A P F I I S  and so a n x . r e  m~ghi f ~ n d  t r  hard-go~np. Bcr nm.i oiln: , . 
afilcles have excellent brbliographies, whichoften include survey articles to help themalong 
AS thetitle indicates, theseare papers onclass~hcationof man~folds, which a oneofthe most 
actwe areas of research m geometry today Many drfferent kmds of problems are dealt with 
and almost any reader wlth some Interest in the subject would find somethmg in this 
collect~on to his taste. Also, more often than not, complete proofs are given, wh~ch helps a 
serious student of geometry. 

Regardmg the papers, lt will bevery hard to revlew each one ofthem ~ndivldually So Isill 
not attempt to don,  but say afew th~ngs inageneralvem 1 wtsh toemphas~ze that the results 
1 quote below are chosen almost at random and only with theintentlon ofgrv~ngaflavourol 
what the book contains 

There e a nlce counteruxample by A. Beauville to a con]ecture of Bogomolov regarding 
blratlonal automorphisms of manifolds with trivial canonical bundle There are many 
papers on 'penod maps'of surfaces and several new results, most of them followmg a very 
detailed analysis of the type of surfaces considered. These analyses themselves might beof 
independent mterest. Amongst thevery few papersonlugherd~mensional manifolds, therca 
one by T Fujita, whtch though has more conjectures than proofs, gives a method of attack 
for a major problem. whether the canonical ring of a man~fold is finitely generated7 Tha. l 
am sure wII be a great help to the researcher. The paper on Torellt's problem by C Peters 
and J H.M. Steenbnnk is more or less a survey art~cle, very well wrltten but astrain onone's 
eyes since the print is very small There e also a very pleasant result on configurat~ons of 
curves onsmooth hyper-plane sections of a 3-fold in the paper by A J Sommese Theresuit 
is very surprising and may have more impltcatrons than ontlmed. There a a lone paper an 
'open surfaces' by S Tsunoda and M. Miyanishi. They extend the theory of S. Morl to the 
new situation 

There a a colledmn of open problems at the end, suggested by the participants This e a 
pointer to the m a w  d~rections in the theorv of clasalfication Also. the oroblem llst has an , . 
introduct~on (presumably by the editor) whtch a helpful. 

School of Mathemattcs 
Tata lnstdute of Fundamental Research 
Bambay 400 W5. 

~ & b h m i c s  md eommut.tive algebra by R P. Stanley Birkhauser Verlag, Basel, 
rcrland. 1983, pp. 357, S, Fr. 64 

The stud? of Stade~ Reisner Rtng of simplicial complexes and srnilar rmgs associated with 
non~gst ive  integral solut~ons to linear equations is a fascinattng topif, u,hlch is growing 

1 rapdl~,siWX thelast fewyears Themaincontributorto thedevelopment ofthe basic theow 
of subjaa R.P. Stanley, the author of the book under revtew. The bonk a based on a 
ytnar c i~ht  lcGures given by the author at the Unwersity of Stockholm. 
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~ h ~ b o o k  IS essent~ally divlded into two chapten Chapter I deals with the graded algebras 
associated with nonnegatlve Integral solutions to h e a r  equations, while Chapter 11 a 
devoted to the study of graded algebra (also known as Stanley Re~sner Rmg)assoc~ated w ~ t h  
as,mp]lc~al complex The book also has a useful chapter wh~ch revlews the bas~cconcepts 
from combmatarms, algebra and topology needed for thls study. 

~h~ main result of Chapter 1 1s a reclproclty formula for the number of nonnegat~ve 
lntegal soiutlons to a glven set of linear dlophantme equations, whlch was first proved by 
stanley In 1973 The basx tool is the study of local cohomology of the assoc~ated graded 
algebra and modules In fact, the reclproclty essentially follows from the fact that these rings 
are~ohen Macaulay (and Gorenstein In some cases). Thls was first proved by Hochster in 
1972 The book gves a unlform cohes~ve proof of theorems of Hochster and Stanley. As an 
applicat~on, the truthfulness of some well known conjectures of Anand. Dunoir and Gupta 
onthenumber H,(r) o f n  X n matIlCeS wlth nonnegatlve integralentnes havmglmesumsr, 
are denved. 

The second chapter IS cssentlally devoted t o  the study of f-vectors of a simpl~clal complex 
and related topics The b a s ~ c  tool 1s agam the local cohomology and some results on Cohen 
Macaulay rmgs and graded algebras As an applicat~on the well known upperbound conjec- 
ture for slmpl~cial polytopes and triangulations of spheres 1s derived. Some recent advance- 
ments In these toplcs are also added m the last sectlons of the hook. 

The two topics covered In the book, at first may seem to be unrelated However as onegoes 
through the theory developed in the book, one canget thefeeling ofthecommonlint vrz. the 
assoc~ated Cohen Macaulay R ~ n g  The hook has been quite successful in presenting beautl- 
fully the study of t h ~ s  common lmk 

The proofs gven In the book are qulte clear and the author has trled to be complete asfar 
as possible, however, the style of the book requlres certaln amount of matunty from the 
reader In homolog~cal algebra and topology The revlewer feels that a more detalled and 
elementary book on these topics will be qurte useful, particularly for theresearch workers in 
the field of combinator~cs, convex polytopes. etc . where the techniques developed In the 
book have proved to be a strong tool 

The book has a few typographical errors, though all of minor nature 

Tata Inst~tute of Fundamental Research 
Bombay 4W 005. 

Anf~trodsctlon tostochasticintegration by K.L Chungand R.J. Williams, 1983, pp.191, S. 
Fr. 49. 

Seminu on stochastic processes 1982 edxted by E. Cmlar, K.L. Chung and R K Getoor, 
both by Birkhauser Verlag, CH-4010, Basel, Switzerland, 1983, pp 302, S. Fr. 64. 
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~ h e s e  two new titles in the B~rkhauser senes On'Progress In Probablldy and Statistics'area 
welcome to the ensting literature on stochastic processes. 

 he first t~tle. as the name indicates, IS intended as an introductory text on stochastic 
integrat~on Most of the material presented is by now classical and is available m standard 
texts and monographs such as ~ ~ ~ t s e r - ~ h l r y a ~ e v ' ,  ~ e t l v l e r - ~ e l l a u m a l l ~ ,  Kussmaul', to 
name but a few. However, the book is far from be~ng redundant It IS of great pedagogical 
value as perhaps the first easily digestible account for a beginner of a t o p ~ c  that could easily 
dount h m  by its technical difficulties. The authors have avoided going for the maxlmum 
generality and have stuck to conttnuous sample path processes which m ~ t s e l f ~ s  aconsidera. 
ble savmg m complexity. The topics, spread over rhe first five chapters and many small 
subsectrons, lnclude a quick renew of essential probability theory, development ofstochas- 
tlc ~ntegrals, the quadratic variation process and rts properties and the It0 formula The 
well-spread material and a generally attractive get-up wlU contribute alottowardslessen~n~ 
the teethmg troubles of a new Initiate to the subject 

The rest of the chapters are of a more specialized nature and illustrate the use of the 
stochastic calculus developed tn the first flve chapters by means of specifrc applications. 
They include some Interesting applications of theItoformulaand ageneralization thereof,a 
nlce treatment of local tme and Tanaka's formula not usually found Inelementarytexts and 
a chapter on reflected Rrown~an motlon whlch presents some recent work by thejunlor 
author 

Unfortunately, the area where the stochastic calculus has proved most useful, vrr stochas- 
tic differentral equations, IS completely omltted 

The rccoud h d k  undci rer tea 14 n coll:::~or of research papers presented 31 a ihrc?da\ 
seminar htld 3t1heNonhuc;srr1n Vnl\ersttv ~n \larch 1982 I h ~ s  ~srhesecondsuchserr.~nar. 
the proceedings of the first hav~ng appeared earher In the same senes'. 

The first paper, by B W Atkmson, cons~ders an lncreaslng frltration of o-fields with the 
germ Markov property, which, loosely speaking, amounts to the conditional Independence 
of the a-fields representing the 'past' and the 'future' information glven the'germ o-firld'at 
the 'present'. For these, he proves that the random times wh~ch preserve this conditiona1 
independence property are necessarily optional, thereby establ~shing a converse to thestrong 
Mprkov property. The second paper, jointly by Atklnson and Mitro, is devoted to additwe 
fUn~i0naLr of Markov processes sat~sfylng a weak duality relation In another paper 
concerned with additive lunctionals, Cmlar and Kaspl Dve explic~t constructions of ceflaln 
addltivc functionalr for regenerative systems. In another paper, Bass stud~es additive func- 
tional~ of scmiman~ngales that generalrze the concept o l  occupation hmes. 

are five Papen In this collection which are devoted to the interaction between 
prohbiity and potenttal theory or the theory of part~al dlfferentlal equations Two papers 
by J. Glover and one by PopStojanov~c and K.M Raa are concerned wlth the former, In 
F h k r v i t k  the concept of energy. Of the remaining two, the paper by Chung establahes 
a new inequality for boundaryvalueproblems whiiethe paperhy Bichteler and Fonken gives 
a simptar approach to MaUiavin calculus In the spirit of 8ismut5. 
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analog of optional tmes  The paper b) Monrad IS concerned w ~ t h  the p-vanatlo" of 
Gaussian random f~elds In a note by J W P~trnan, he studles the convex minorant of o 
nrownlan motion In the context of path decompos~t~on of \h'~iliams Finally, In a lenghy 
paper. Walsh studlss stochastlcintegration w r t local tlme. wlth the apacevar~able plaqinga 

analogout: to wha t  the time variable plays In Ito Intcgrat~an. and derives an mtegral 
represenratmn result ln lhls ret-up 
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The lhread bv P h h p  J Dabls Bnkhauser Verlag, CH-4010, Hasel. Swtrerland, 1983, pp 
i n  S 26. S Fr 40 

This IS a book by an  appl~cd mathcmatnan but not on mathemat~cs Its second tltlr I S  'a 
malhenlatlcal yarn' There 1s notlrmg mathematical about 11 In effect. it starts wlth an 
account of the school of mathernak~ans  that developed In Russia Apparently, he is t h e ~ r  
great adrnlrer. and 10 particular, Psfnuty Lvowtch Tschebyachcff. H e  IS questioned about 
the way he spells hls surname. This leads to his jusclficatlon But h ~ s  real yarnstarts when he 
explores the origin of the first name 'Pafnuty' What follows 1s an extremely interestme 
account HIS contact? w t h  Egyptologists, the d~scovery of desert mint Paphnut~us In the 
a n c m  past Th19 nalurally leads t o  the story of Paphnutlus the hrrmlt and Tha~s ,  the 
courtem ~mmonal~scd ~n the novel of Anatole France 

There are a lew stlnts at ratmnallsm and supernatural and the story of S~kk~mcse  Lama 
red controll~ng the hurrccanc ~ e l i ~ , a  w h ~ h  h ~ t  Providence rlght from the M o m t  Hopc 
BrQe, Rhude Island. II s A ~ h e ~ ~ ' a ~ e , n t e ~ c s t ~ n g  ep~sodes of h!avlslt to Tasmaniaand thc 
old CltY of Jeruwlern 
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 he book deals with personal d~gresslons, partly detecttve and partly anthropologcal 
The style.of the book is very entertaining What about its value? It will serve the purposeof 
light readmg, amusing at ttmes with afew anecdotes of unusual and paranormal situations 
The author is a good yarner 

Department of Applied Mathematics 
lndlan Institute of Science 
Bangalore 560 012 

Scaling m d  self-similarity in physics Renormalization m.rransricalmerhonrcs anddynamrts 
edited by JiirgFr8hhch. B~rkhauser Verlag, Basel, Switzerland, 1983, pp vi +426, S Fr. 66. 

This book is the seventh volume in the 'Progress in Phpsics'series published by Birkhauser 
Th~s  series e edited by A Jaffc, G. Para,, and D Ruelle 

The articles m thls book are based on semlnars gwen at the Inst~tut dcs Hautes Etudes 
Scientlfique, Bures-sur-Yvette, France, between spmrg 1981 and summer 1982 They an 
devoted tomathematically-ngorous results onscal~ngand self-simtlanty in three branchesof 
physics: vtat~sttcai mechanics, field theory, and dynam~cal systems. The coutr~butors are 
well-known mathematxal physmsts. 

The book consists of two parts. Part I is devoted to equil~brium statist~cal mechanicsand. 
field theory and contarns the following articles ~ a r ~ e  fluctuations of random fields and 
renormabzation xrouo Some oersoectwes. bv G. Jona-Las~n~o: The Berezinskti-Kosterllt~ - .  . .  . ,  
Thouless transltlon (Energy-entropy arguments and rmormahzation in defect gases), byJ 
Fr6hhch and T. Spencer; Interface and surfam tension m lsmg model, by C.E Pfister. 
Iterated Mayer expansions and the11 apphcation to Coulomb gases, by J Z Imbne. Rigor- 
Ow results on the crmeal behaviaur in statistical mechanrcs, by M Alzenman, Non- 
perturbatwe methods for the study of massless models, by J -R Fontame, R~gorous 
r c n o m h m m n  group and asymptotic freedom, by K Gawedzk~ and A. Kupiamen; On 
infrared superrenorma~izat~dn, by J Magnen and R Seneor; Ultravodet stab~ltty in field 
theory. The #; model, by T. Balaban Part I1 a devoted to dynamical systems and contam 
the f o l l o ~ n g  articles Renormahzatton group analysis for dynamtcal systems, by P Cokt 
and H. KWh, Bowen's formula for the Hausdorff dimens~on of self-simlar sets, by D. 
R u e k  Perturbaaion theory for classtcal Hamiitonian systems, by C Callavotti 

ForavaM~ of r a ~ o n s ,  many topresthat should have beenmcluded ~nsuchacollectlon~~ 
have been left out. Some of the topics not covered are. Scal~ng and renormalization 

in reiativs6c quantum field theory; the theory of disordered systems. and scallne and 
skfiimila&' in mathematics In ha foreword. FrGhIich expresses the hope that someof 

om~km can be made up for by consulting 1-4. 

Anm?shaftcoming ofthis book, alsonoted by Frohlich, is that the art~cles are neither 
C O ~ P ~ * I Q  thcUCdves nor polished and, mdeed, are quite hard to read For this reason. I 
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the book to experts in statistical mechanm, field theory, and dynamr- 
cal systems Even among such expens. I recommend it only to thoseuz~tha taste for rigorous 

result) 

~ , w n  tlleuide range of subJeCt5 covered Inthls book, ~t IS quiteunhkely that all theartlclea 
u.,ll ~ntereit any one reader For myself, I found the papers by Frohlich and Spencer, Pfister, 
Almxnan. Gawedzkl and Kuplalnen, and Coilet and Kochusefuland somewhat acccsslble 
~ ~ ~ h l t c h  and Spencer show how the ene~gY-entrOpy argument of Pelrls can be extended to 
rwodrmenslonal XY models (and the related Villain, discrete-Gaass~an and sold-on-sohd 

to prove the exlstcnce of a Bercrlnsllt-Koaledltz-Thoulens tranaltmn from a d~sor- 
htgb-temperature phase with quasl-long-range order The first few sectmns contain a 

ciearstatcn~ent of t h e ~ r  pl-lnclpal results and methodology; thedetails of proofs are relegated 
to subsequent secttons, wh~ch can be sk~pped by non-experts Pfister's article contams a 
good, readable ovenrleu, of rlgorous results on mlerfxes and mtcrfacml phase transit~ons ~n 
)sing models No detads of proofs are glven, but there may be found In the list of references 
that Phster provtdes Alzenman shows r~gorously that above the upper-critical dimens~on. 
cenam crlt~cal cxponents assume thclr mean-freld values The article of Gawedzki and 
Kup~amen IS very ~nteresting because ~t ohta~ns rrgorou results for a stat~stxal-mechanical 
madel by r~nurmoirrnfron-groujl mcthod, unfortonately. the artlcle is falrlytechnicalandis 
hard to read. Collet and Koch glve a qulck and ,readable account of the period-doubhng 
route to chaos, deacnbe the renormallzat~on g o u p  that has been used to understand its 
unwenal features, and end wllh rcgorous results on t h ~ s  renormaluat~on group Lastly, 
GalIavottlS arllcle, which deals with the relat~on between the Kolruogorov-group ~deas, 
items very Interesting, but is very technical and 1s very hard to read 

Deparlmcnt of Phys~cs 
lndlan lnst~tute of Science 
Bangalore 560 012 

Maxwell on Saturn's rings by Stephen G. Brush. C W F Eventt and Elizabeth Garber MI7 
Press, 28, Carlcton Strect, Carnbndge, Mass. 02142, IJSA, 1983. pp XII + 199, $ 28.75. 

Maxwell on Solurn's rrngs 1s a remarkable book descrlb~ng the circumstances leading to 
James Clerk Maxwell's monumental work on  the stabhty of rings of Saturn. The central 
theme e the Adam's prlre essay of I R5h on the subject quoted above. but the charm of thls 
book lles In the serles of personal letters wrdten by Maxwell to his fnends whlch show the 
way the mlnd of a gemus had approached a drfficult problew In his essay Maxwsll had 
Pomd out quite clearlv that the ex~s t inr  methods are madeouate to find a total solution to 

dynarnlcal problem. His attempts to extend the analys~r to the cases wherermg particles 
sunerrnuma1 coll~slon~ can be seen ,n some of h a  ~ncomplrtr calculations. thesedocuments 
read like fragnents of manuscripts never completed All these are arranged in thls book for 
students in h ~ s t o n  of science to hnd an invaluable collectmn. 
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Beaides the main Adams P r n e  Essay. there arc w e r a l  other valuable documents alich 
rhrow considerable light over the academ~cde l~bera t~ons  on t h a  t o p ~ c  The excellent r ialeu 
of Maxwell'sessay by George Blddell A ~ r y  In the Monthly Notices of the Royal Astronomi. 
cai Society forms one such document. while a heavily annotatcd Introductor) chaptlr 
presents a hlirorml sketch of the ploblem underneath in a neat and detailed manner 

The first of Maxwell's letter ~ncluded in the collection is dated July 4, 1x56 to ha inend 
R B L~tchfield where he casually mentions about h a  working on  the problem of Satunh 
rmp This u followed by W e e n  more lelterswntlen to Wllltam Thompson. LewisCampbdl, 
G C Stokes and a few others over the next two years Much of t h x  correspondence rn@t 
seem melevant to a collection of unpublished scient~fic papers, as cons~dcrable personal 
matters have found thelr way in these letters, but still it does reveal someaspects of Mahwcll 
not seen otheruwe. this is where the students of hlstory of science will find a real glmpsc oi 
the academle armosphere prevalent in those davs 

The core part of the book IS, however. the 1856 Adams Pnze winning easay whlch u'as 
published In the final form In 1859 This ninety-page document IS remarkable on seuera' 
counts. To quote from G 6.  Ary'srcvlcw "Thesubject of tt IS so Interesting, thed~ff~cultyof 
treating ~t In its utmost generality so cons~dcrable and the results a t  whlch the authorarrivei 
so curlous ..(The essay) will fnllyjustify the o p m o n  that the theory of Saturn's rings~snos 
placed on a footing totally dfferent irom any that it has occupled before and IS one ofthe 
most rernarkablecontr~butmns to  mechanml astronomy that hasappeared for many gears". 

N ~ n e  manuscripts (Documents 20-27) gtven at the end of the book represent Maxwell's 
attempts to find an answer to  the problem of collidmg particles In the Saturn's rings 
Although incomplete indiv~dually, they really display efforts by a mathemat~cal genius to 
find analvtlc expression for a vexmg problem. on that count I feel they constitute an 
~nvaluable set of papers. I am confident, that someday when the total dynamicalproblemo( 
n-body encounters are solved, we w~l l  be m a  betteroositmn t o  understand Maxweli'Eeffor~s 
in this d~rectmn 

To sum up. thls ts an imaluable book w h ~ h  no Library of sclence can afford lo miss 

Indian lnstltute o i  Astrophysics 
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A * X O ~ ~ ~ Y  from space-Spulmk ro space l ~ l e s r o p ~  edlted by James Cornell and Paul 

Gorensiein The MIT press. C a m b r ~ d p .  ~assachuse t t s .  USA, 1983. pp 248 20 
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hrst chapter of the book deals with Astronomy before the space-age where Leo 
G ~ ]  !berg beautifully summarises the State of a~t ronomy from 1933 when hestarted worklng 
onastronomy up to the present age This not only glvesa h~storicperspectlve but also shows 
clearly how myoplc and conservative many sclentlsts can be in then judgement of future 
passlbllltles especially In an era where technology is moving very fast This historic fact or 

be borne In mmd by many decision-makers and even scientists who like to 
propose new experiments Chapter 2 deals with geology of themner planets and thls gives in 
brief the geology of all the Planets which have been explored bvspace technlques. wxth good 
lUustratwe mater~al and also well-reproduced photographs. In t h ~ s  chapter, all planets are 
dealt w~th ln totality, the current overall knowledge and lacunae are brought out well. 
Chapter 3 deals mth  the exploration of the moon not only in terms of the sc~entlfic content 
but also In terms of events which occurred in ~ t s  exploration. Chapter 4deals withvoyage to 
the glant planets and Chapter 5 with the new sun where our new knowledge about our old 
sun a enplamed well Chapter 6 deals with the ultraviolet sky, the new exploratory tool 
which IS ava~lahle mainly because of space techniques Snnilarly, Chapter 7 deals with an 
x-ray portratt of our galaxy and Chapter 8deals wlth X-rays beyond the Milky Way. Chapter 
9 gives a very good summary about the future of space astronomy Thls IS thechapter which 
would be worth reading and concentrated upon by serkous researchers as well, not only In 
astronomy but also In geophys~cs Chapter 10 is a beautiful summary about what has 
happened In earth sclences in the space age. It is titled 'Epilogue: The rediscovery of earth'. 
Thls chapter will be adellght to thegeneralreading puhl~cand agoodsourcemater~al ofidea 
ior serious geologistsigeopl~ys~cists It 1s felt that the tltle should nor have been Astronomy 
znspace age hut also included, even in small pnnt, 'Glimpses of planetary andearthsclences 
from space' The author of Chapter 10 Ursula B Mawln is a geologist. 

On the whole, the book a very t~mely smce weareon the threshold of usherlngmto thenew 
and explosive knowledge I U  astronomy and planetary sciences withspace technology. G ~ a n t  
telescopes w~ll soon be flown In space through Shuttle and Space Platforms 

The book does not cover In equal depth some of the Soviet systems though ~t gives a br~ef 
descnptlon of the scientific results from the Soviet systems. Results from both the US and 
Soviet space systems put together lead to a tremendous source of knowledge for humanity 
and in the iorthcommg years many sclentlsts world over wouldjoin Inthisgreat venture The 
book does not cover in detail a new area whlch 1s emergmg vzz, rnfrared astronomy, reason 
perhaps could be that mfrared astronomy satellite was flown only in 1983 

It 1s recommended that thls book is widely publlclsed In all our science and technological 
1nStltUtlOns - at colleges and unlverslty level - so that young brlght scientlstslenglneers mall 
d1sclpllnes can get bnght Ideas early In their career It could form aserious book t o  be read in 
instltutlons co~hductmg research especjally by those who are inductcd into Ph D or research 
Programme It can also be a source of inspration as well as ideas since 11 is a good readable 
book anuigwes eas~ly an overview. 

An Idea that occurs whlle reading this book 1s that the same authors or perhaps some 
Nhentak~ng the theme from this book, should soon tryto writcas~m~larbookonearthand 
Planetary sclence from space since it would be extremely useful to introduce new entrants 

Such books wb~ch give an  overvlew while being scientifically rigorous The st?le is 
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lucid and in fact In a few cases glving hlstoric data make the book interestmg rather than 
glvlng drab sclent~f~c mater~al. Though many authors have contributed to the book. 

the style looks lucid and unlforrn. 

Space has come to stay In human Ilfe, such books wlll explain people more about whatIs 
~n store and perhap  prepare human~tg to cope up wlth the space age 

Department of Physics 
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Rcnlrn of the long eyes by James E. Kloeppel Univelt, Inc . San Diego. Cahfornla. USA, 
1983. pp 135 $ 15. 

It is common knowledge now that the astronomical telescope is one of the most powerlul 
tools In man's quest for understanding the unlverse Today. there are scores of such 
telescopes scattered all ovcr the world, t h a r  slzes ranglng from about stx inches to several 
tens of inches However, during the last few decades, the lelescope-maklng technology made 
rapid progress and a handful of so-called large-smd telescopes came into bcing But. the 
amount of effort that goes Into setting up of an observatory with such l a q e  telescopes IS 
enormous and almost un~magmableimless one is a part of it The book Realm of rhe long 
eyes reveals exactly that and bnngs out the agonles and ecstacies of creating a brand new 
observatory for astronomical research. Brieflv soeakine the book is the storv of the Kltt . . -. 
Peak National Observatory In USA, whsh IS operated by the Assoc~ationof Unnersltlesfor 
Research In Astronomy. 

This book 1s div~ded into twelve chapters and starts w ~ t h  the emphasis on the real need to 
do  great work than the poss~bditp of domg useful work. The second and third chaptersdeal 
with how% the h~story of Amerlcan astronomy. never was a site for anopt~calastronomi~al 
obsfirvatorv selected w~th  such meticulous care' and how the land was acqulred fromthe 
P a p a p  Indean,. u ha vdl'cd the artrawmers 3r the people utth rhc Lonp t y r !  1 hc l o u d  
and hfrh rhapltrs lell abou~ the S I I C  dc\e!opmcnt dnu I", earl\ tclescooes. m;lud~na hou Ihl. . . 
engineers succeeded in providing such earthly necesvtles as  adequate water supply to the 
W O ~ O m e r s  at the top of the mountam The next chapter gives a detalled account of the 
making and installing the second major telescope, the 84-inch, on the Peak The next one a 
about the gigantic McMath solar telescope. wh~ch was described by President Kennedyas 

l a w  instrument for solar research in the world' An account of the Observatory's 
i*volvemmt In the US space programmes IS glven ~n the eighth chapter. The nmth chapter 
deals with the 158-inch telescope. the largest on Kitt Peak and wirh the way In whlchthe 
~ W k x  pmbkms about the bu~ldtng. opt~cal pans and the mechanjcal structures w r e  

I solved. The three chapten are devoted to other astronomical factl~ties avrdable at the 
-=tory. the gncral  maintenance and the n~ghtly use of the vanoub telescopes. 
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~h~ accompanying photographs. all In black-and-wh~te excepting that on the cover, are 
beautiful and [he reproduction 1s very P o d  n e y  take the reader r~ght on to Kltt Peak and 
make him walk through ~ t s  history The photographs of the astronom~cai objects are 

and speak well of the telescopes, whlch obtamed them 

T ~ C  reference notes and the Index at the end of the book are quite helpful The book IS 

wiltten In simple Engllsh and makes an interesting reading w~thout gomgtoo much mtoany 
IKlhnlcal details The effort put In by the author In collect~ng the h~stor~cal  ~nformatron, 
especially the unpubl~shed material, 1s commendable It 1s nlce to have t h ~ s  book ~n one's 
library - prwate or publlc 

Indian lnstltute of AstrophyslCs 
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Rorson in the age of science by Hans-Georg Gadamer (Ong~nal in German, translated by 
Frederick G Lawrence) The MIT Press, Cambridge, Massachusetts, U S A ,pp 169, $7.99 

It a encouraging to have In Engl~sh language some of the ph~losophxal works of Western 
Europe. The Pubhshers ought to be congratulated for this venture 

Theauthor has made a bnl l~ant  and val~ant attempt to relnstate Reason as an  lntegratlng 
force of human~ty and as a means of humamsing humamty In this hlstor~cal period when 
there a a general pall of gloom and depression about the role of science and technology, 
when human~ty llves In constant danger of a total brutalannihilatlon thanks to the products 
of human reason and ~ t s  grasp of the laws of Nature (nature?), it really requlres courage to 
look forward to Reason ~tself as the Savrour. Purely from t h ~ s  vlew polnt, ~t 1s a book that 
should be read by all who are mterested In ~ntellectual pnrsu~ts and believe ~n the role of 
human reason 

Thought it IS a small book, and well wntten, the subject matter IS qulte tough and ~t cannot 
therefore make easy readlng The translator's lntroduct~on 1s valuable In g ~ v ~ n g t h e  reader an 
'executive' summaw and aivine Gadamer's agreements and d~fferences with some sallent . - -  
aspects of theones of Hegel, Marx, Aristotle, etc 

7he ent~re thrust of Gadamer's ph~losophy IS to use heremeneut~cs as a theoret~cal and 
prachcal task of humanity To quote the author " . just as polltics as practical philo- 
sophy smorethan the highest techn~que, this 1s true for heremeneut~cs as well. It has to bnng 
weryrhmng knowable by the scrences rnro Ihe conrexr of mufual ngreemenr rn whlch we 
ourselves exisr (underlinmg ours) . . thls context of mutual agreement that lmks us wlth the 
tradltlon that has come down to us In a un~ty  that is cfficac~ous in our lives, it a notjust a 
Wenori of methods . but ph~losophy It not only accounts for procedures applied by 
sc'ence but also gives an account of the quest~ons that are prlor to the appiicat~on of every 
sclencc, lust as d ~ d  the rhetoric intended by Plato" 

The Universality ~t attempts and the all-pervasive application sought for (as any phllo- 
s O ~ h ~ ,  especially of German origin, should attempt 1) are through mutual agreement, some 
Son of a Consensus a h e v e d  through reasomng, w~thout sacrificing the methodology of 
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modern sciences and the human knowledge exlstlng so far There Is a general temperance 
and hum~ltty in the enttre approach. smce they are analysed as 'the quest~ons that are 
determlnattve for all human knowlngs and domg, the greatest of the questions. that are 
declslve for human bangs as humanand the~rchoice of thegood' Self-knowledgedemed in 
the context of all human knowledge alone IS shown to be 'capable of savlng a freedom 
threatened not only by all rulers but much more by the dommation and dependence that 
msue from everythmg we thtnk we control' 

Three chapters, 'What le practtce'l The cond~tions of soctal reason', 'Heremeneut~cs as 
oractical ohdosoohv' and 'Heremeneut~cs as a theoret~cal and practtcal task' are cmc~al to . . ,  
the understand~ng of Gadamer's thought and thests In the translator's words, "in summary 
rhen. we may say, that for Gadamer's philosophtcal heremcneut~cs as a transpostt~on of 
Ar~stotle's practical poltt~cal philosophy enters mto the problematics of the relationship 
between the sctences and the Me-world and of the theory of sclence as an empncally 
grounded meta theory". 

The book naturally addresses only Westem ph~losophic thought and its cultural ~nhent- 
ance. thoueh of course there is one reference asktne 'whether In the foreienctv~lisattons that , - 
are now bemg drawn technolog~cally over tntothe ambit of European-Amencanctviltsatton 
- China, Japan and espec~ally l n d ~ a  - much of the rcl~gious social tradit~ons of then ancient 
cultures does not st111 live on under the-cover of European furntshtngs and Amencan~obs, 
and whether whatever ltves on mav not oerhaos brme about an awareness out of necessttv . . .  
once agaln of new normative and common sohdar~tm that let practlcalreasonspeakagain' 
l k s  is a good question that IS answered in the book. and could be a serlous toplc for 
scholarly pursutt or research. 

While in the book the author systematically argues for reinstatement of reasonin modem 
life, the motivation for such a search IS not due to rhe unemotmnal scholarship of an 
academic The following statement by the author IS worth quoting "Thmk about mass 
murder or about (he uar mzchne that by a mere pu,h via button nu\,  be unlcsshcd todonr 
ann~hilat~nguork Rut thlnl loo. about the nioununu dutornat~m oiall  f,rrnt, ofioctal Ilk. 
about the role of planning, say. for wh~ch ~t IS essential to make long-range decatons, and 
that means removing from our d~sposal a great deal of our freedom to decrde, or about the 
growing power of admmstrat~on that delivers mro the hand of bureaucrats a power not 
really intended by anyose but no less inevitable for all that In thls way even more areas of 
Our life fa8 under the compulsory structures of automatic processes, and even less doel 
humanity know itself and its spirit within thls objecttiication of the spint Nevertheless 
Pmlsely situation of self-crucifying subjectiv~sm of modern~ty seems to me to lend 
sknificanrn to another dimension, whtch has been removed from the modern df- 
~onfciougnw with its self-aggrandizement to the pomt of maktng llfe anonymous . " 

ft is this humanism and respect or love for individual freedom, that dnves the author to 
dutian in rationzlitr Hegel inspires him in such a search, and he goes back to 

A r ~ ~ l e  and Plato and puts them in the context of modem sclences and the d~lemmas of 
modern liie 
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rhe humdity of approach (to I h )  In appiylng hcremeneutics derwes from the author's 
observation from h ~ s  study of Plato that 'the truth of a s~ngle proposltmn cannot be 
measured by tts merely factual relat~onshlp of correctness and congruency. nor does ~t 
depend only upon the context In whlch lt stands. Ultimately it dependsupon the gcnumeness 
of ,ts enrootedness and bond wlth the person of the speaker In n2hom ~t wlns 11s truth 
potenttal, for the meanlng of a statement is not exhausted In what la stated It can be 
disclosed only if one traces ~ t s  hstory of motlvatlon and looks ahead to its implicatmns' 

1 have quoted thls m a d y  to erplaln the complexity ofthe conccpt of heremeneut~cs put 
forth by thc author There appears to be a merger of subjcctivitg and objectlrity of what 1s 
conimoi~ly understood of these words, a synthesis, if one d e ~ ~ r e s  to call k t  To this extent, 
though the author has bcaut~fully broughlforth hls argumentsand described thecomplexity 
of l~fc  and the role oircason m hfe, therers avaguc feelmgabuut an  dement of'rnyst~c~sm'or 
'mctxphps~s' when one lnes to understand 'hercrnencutics'as a p r a c t d p h ~ l o s o p h y .  Well, 
this IS avicw-point and lifeis perhaps toocomplex This 1s where Ifindsomecommonpomts 
of fimdu and especially Buddh~st v~cws of hfe The author perhaps may be annoyed at such n 
suggcstlon. 

The lml  thrce chaplc~s  of the book startlng from 'On the philosophic clement . ' a re  
rather tense but are necessary to descnbe the context of his ph~losophy and terrn~nology. 
There are detarled considerat~ons of roots or words and an extenswe considerallon of 
Hegellan ph~losophy To maintam Interest continuously in these parts IS difficult and one 1s 
well advised to read them patiently It is in g o n g  through these difficult phases that the 
trantlator's mtroduction proves especially useful 

00 the whole it 1s a well-written, thought-pro\,okmg and readable book that addresses 
~tself to the questmns of modern hfe by not just leaving these questions unanswered hy 
part~culat sciences to metaphys~cs and rellglon Whether one has found a solut~on, a way of 
life or an approach to I~fe, one IS not sure after readmg the book Perhaps the strength ofthe 
thought put forth by theauthor 19 m thls. The topx be~ngcomplex, ~t requires many readings 
to understand all thc aspects whxh the author des~res to convey, fully Furtherresearch in 
heremeneut~cs njould he greatly worthwhile m men, of the experience and thoughts of other 
human clvd~sat~ons Whether it w ~ l l  turn out to bc an esoteric ~ntellectual exercise, only life 
will tell 
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