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Thc lmsenl vnluiw contains the pmceedines of an International Conference held in Winnipeg, 
C:inada during 1994. CSut of 64 p:ipers which were presented at the conference, 21 articles have 
been choscn and ptlhlished in this book. As the title indicates, these articles are devoted to various 
aspects of Operator Theory. Much Spiice is devoted to the study of operators on indefinite scalar 
product ap;tcea. Other rn:lin topics covered in this volume include spectral theory, system theory 
from engineering point of view ctc. Of course, it is difficult to specify the targeted audience for 
such books. The brat one can do is to scan through the contents of some of the articles published 
here. Though it is not possible to go into the details, we can definitely indicate the kind of ques- 
tions tackloci hy  various ccmtributors. This will, hopefully, convey to the reader an idea of the con- 
tcrlts of thc hook .  

Fin1 ft'w psesetttlition deal with topics in Operator Theory h la Gohberg. The first one, for in- 
atancc, considers the inverse prr~blem of obtaining the coefficients of an operator from certain 
functions of solutions associated with the opemtor. This is done for a special class of first order 
ay\tc.ms o f   lint.^ ordinary ciiffercntinl equations. Associated with scattering solutions is reflection 
coefficient function. 1;orrnulit~ arc obtaincil to determine the coefficients of the operator in terms of 
iht. roffection cocffioion t function. 

1,inr;ts opcrntors a n d  their structures on a Hilbert spacc is n classical topic. An important prop- 
ts(y useti iluitc ~ f i w  i s  t l x  ~msifive d~'l ' inite~~ess of the inner product. What happens when we drop 
(his a\auinpfion'! Ont" tjpical way to gencrate such scalar products is to start with a Hilbert space 
and a self-;u.!.joint, in\wtil7ic o p c f ' ; ~ ~ '  x t ing  on it, The bilinear form associated with this opcrator 
defineh a ~\cal:ir. prrrciucc which nccd not he definite. In a more practical situation, I R ~  equipped with 
hl~nko~vahi metric protrick!, ;HI important example of inddr'Inite inner product space. Though there 
;ire SOIIIL' hook\ ~ i ~ \ v o ~ e d  to the ,study of such spaces and operators acting on them, it is by no means 
con~plete. It ia iii1 iicti~ e x c a  of ctlrrt'nt research. 

For inatancc, tmc ilrti~lt" here comid~rs  pt11ar Jcco111p0sition of it matrix X in space of the type 
cicscribccl ahow.  'i'tlia means thrtt X is factorized as UA with U unitary and A self-adjoint with ad- 
diliond rt'\fsictic~ns. The article in question examines this issue under various hypotheses on X. 

22 couple of sut~sequcat pitpcrs deal with cigcnvalue problems of elliptic operators involving 
mite weight t'unctit,~ls taking both positive and negative values. A prototype example is the follow- 
Ing: 

A11 = A, (sgrt x,Ju in IR". 

We set. the I I ~ C C ~  to work i n  indefinite inner product spaces. It is a theorem that the operator 
( s ~ a  .V,~)A is similar to a self-adjoint opemtor in the Hilber! space L'(IR"). Thus the study of the 
spectrum is reduced to classical cases, 

T l w e  me couple of other articles devoted to the study of operators on spaces with indefinite 
scalar product. One studies the effect on the spectrum when the operator under consideration as 



well as the scalar prodllct structure arc b ~ t h  pcrturhcil. 'I'h~.t c turbiir l t r r b  t\l,i.i, hi.' \ ~ l r ; ~ l l  or. corn- 
pact. Another work is concerlled with nlininliKltiO11 O f  i l~ : ld l i l t i~  f ~ l . l l l \  \ \ . h t t rb  I h C  I~ I : I [ I ICC\  I I ~ \ . o [ Y ~ ~  

need not be positive &finite. This is one of the ~ 1 1 t ~ : u l l C ~ t : l ~  lasohlcn!\ iri.iltlc~lrl! c t~c r ,~ r~ tu lcJ  i n  
Mechanics, Calculus of Variafio~ls etc. 111 such situi l l iol lh.  ~o~ l l l l c~ l l \  ;krC I1oI 4lu , I ) \  ;:u;~r;ln[t.ycf (0 

exist. The idea of" the paper by SAYED, f IASSIBI LC KAII,X'I'I 1 I \  1 0  Illlh tlli'. , h t \  p ~ ~ h t ~ l l l  ~ i t h  
an equivalent estinlation problcm for which Knlrnan-tyl~.! algitrlth~ll\ ; I [ ) [ I ~ >  .rliil .i, ~c.id ~rrt'or 1 1 1 i i ~ i i ) l ~  on 

the original problem. 

Next appears a somewhat unusual paper. I t  supgcsts 3 110veZ dIgh-;iic :kpp~tt;tc'h to 11llllti- 
parameter spectral problems by introducing what arc culled coiiig~t~~ilic:  m u c r u t c h  A ~ c o r t l i n ~  tile 
authors of the paper, their technique yields new scsults i n  spcctr~tl tlwolg. 

One can find some papers on systems theory and control. C l t ~ u  of  ttlcru 1% ticvotetl tu  crrnylctcly 
symmetric systems. Another one deals with instabilities ill feed-back wsl t ' t~ th .  

Spline approximation of Wiener-Hops equation is the s~\I.icct ItlatEcr 0 1  ollc c~oi t t r ihut j r~n.  ' b ~ c  
is another paper which too has numericd flavour and h i t  concam\ the cv;d\!a~it\ri c r i '  firzc integrals 
over smoolh curves for which an explicit parametrimtin11 is not hnown, ' l 'h ih  pirpCr cor1ccurr;ttcS o n  
the computation of certain singular intcgrnls. 

General feeling one gets after going through this v o l u n ~  is that nrtic*lcc, r w  wcll ivr~rtcn giving 
necessary background and mutivation. They also provide ii wcll-uwpi  fctl kihlir y.riq.rhjaa l io\~.c\~cs, 
Operatory Theory being vast discipline, the topics covered arc wick s~wcirtl arid rlwrc i\ no fa)cus i n  
any particular direction. This is the defect of many confcrc.tw p r c ~ u c c d i n p .  SSillcc the Icwl of tila 
presentations is quite high, this book could he acccssitde ttr  the sl~ceialir;t\ i ~ t l w ~ s ~ c t t  i r ~  thc kind of 
questions described above. 

TIFR Centre, IISc Campus, 
Bangalore 560 012. 

1 begin with some general remarks. SRINIVASA RAMANUJAN'S letters i'stl~n MiicI~-tts Port Trust 
to G. H. HARDY constitute a golden epoch in the history of world n~;lfhenl;ktics. Ilndes the lexler- 
ship of G. H. HARDY a number of mathematicians of UK (and later of other parts of  the world1 
who belonged to the Hardy school brought out the best of Ramnnujan's results to the limelight of 
the day. G. H. Hardy in collaboration with Ramanujan developed ideas of. circlo mcthod which 
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bcl icv~ \\'we very \'Cry I'rUitt'ul in solving many serious problems of number theory (like Coldbach 
Problem mi W;irinf's l 'n)hlm). One of the things necessary for the additive theory of quadratic 
form* \vas the theory 01 mxlul:ir functions. which forms part of the rich theory of q-series (Lambert 

and htisic hypesgeamclric scrics) iind hypergeometric series and so on developed in his own 
hy Raln:inu.i;in. K. 1'. i1;l:trwill. a very distinguished student of W. N. Bailey (a great exponent 

011 thcsc' topics w h o  heionpod to the IlarJy school), has set out in these two volumes to expound the 
crcmc~ldous inlpxt 01' R:irrlan~ijan" work in this field. The reader will benefit from the rich re- 
scarcll exptsicnses ol' R ,  1'. Agarwnl who is one of the best experts in  these topics to-day. (One side 
renlnrk: Sri W.  NARAYANAN is ~ h c  idopted son of Smt. RAMANUJAN and not her step son). 
80th tlicsc vi,lunlcs consist of five chapters with many parts in each chapter beautifully arranged. 
ant. of fhcst. c h t i p r s  (in v01~11ne I 3  deals with the work of Ramanujan on definite integrals. 

To give an idea ol' thc volumcs to ii general reader it is necessary to introduce some technical 
clel'initions. 

Thc gentxdired h j  pcsgcrmxtsic series is dcfirled by 

~vhcrt. thc a's anti h's and L are in gcncsal complex nunibers. The series converges for all z 
\ v h m  1) q, at I t . i ~ * ~ t  tvhcn none of rhc dunomin;ttor parameters are zero or a negative integer. It 
coniwseh lor Irl g.: i when 11 = y -t. 1 and it converges for ;: = 0 only if p > q + 1. At z = 1 the p + IF,, 
series cnnvcskps for l i i j [xb,,  -. Ctr,, , I ] > 0, arid at :: r: -1 it converges for Re[Ch, - Ca,  I t 11 > 0. 
'fhe authrrr orni t \  the argument ; f r p  1, + syrnbol when it is equitl to one (as part of the nota- 
lion), 'X'herl p + I&,[,-)  scrics is ctlllcd "well poised" if' 1 f (11 =: a: t bl = a3 -t- b2 = ... = a ,  + 1 - bb, 
itnti "a k-halancctl \csios" i f  h l  + ... I- I.),, =. k -i- ( 1 1  + Q + ... + cr,, , I (k- a positive integer). A "1- 
bulanocd" scrici i s  ut~u;11Ey c;\llt.ri balanced or Saidsoh~tziat~. 

'Ibc gcncritlt~ccl hypcrgcir~nczric series is ;L special case of a more general type of series called 
gcnwdi~ei i  hasic hypt.rgctwc'tric cerizs defined :is f'ollows: Let 

where q ;e (1 is ;I complex number. There is n somewhat corresponding classification into "well 
poised", "neilrIy well-poised series of the first kind", "nearly well-poised series of the second 



BOOK KIiVIEWS 

With these definitiolls we can give n rough idea Of t t l ~  ~trohll.llls O f '  thti k ~ h i ~ * ~ ' t .  I t  cvn$i.sts of 
evaluations of thehe functiolls ill terills of wdl-ktlown f ' ~ W t i 0 1 1 ~  i r t '  :ln:t\l, 4rh ( 411~11 t i \  1 ' f \ l ~ l c t i o n ~  in 
the case of generalized hypergeollletric series) illt~r'-r~l;itiOn!. h L ' t ~ W 1 1  tllChc ~ ' ~ l i l ~ I l O l 1 5  ;111(1 inter- 
relations between various transforms of [hchc f u n ~ l i o ~ l ~  ( h u c h  t!c~i1litts 11ltc'g1ill5 0t' ~ E I c ~ L '  furlC- 

tions). The interplay of arithtlletic and q-series is brought (11iI h y  t.:lric)ll$ icicrltitic\ \u~ :h  ar 

and 

Here LHS is not a hypergeometric series. Hc has also rcsultr isvolving !i!ci :s 0 any intugar). 
But these later results are not published. But certainly these arc inspircti by ttlc work of 12ammu.jm 

National Institute of  Advanced Studies, 
Indian Institute of Sciencc Campus, 
Bangalore 560 0 12. 
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Roger D. Laonius, Univell-hc., P. 0. Box 28130, San Diego, California 921 98, USA, 
1995, pp. 234, $. 60. 

In 106 1 ,  a young and glamorous president of the United States announced the intention of his Gov- 
ernment to put 3 inan on the moon and bring him back. The announcement electrified his nation 
and the rest of the world, and is often held up as the perfect example of the way a political leader 
can focus scientific enterprise by setting an ambitious technological goal for the country. As well 
all know, Kennedy's goal was achieved with a series of spectacular successes during the following 
decade. But NASA, the agency responsible for these successes, is in serious trouble 35 years later; 
its budgets have been slashed, its staff retrenched and its contractors - who at the peak of the space 
programme took 90% of its funding and included the big corporations as well as the small high- 
tech cornpanics that ~nushroomed around NASA laboratories (often with expatriate Indian talent) - 
these contractors have found their business vanish. 

As these events occur one tends to praise or blame individual political or business or scientific 
leaders, but, as this volume shows, there have been deep historical forces at work as well. The eight 
essays collected in the volume trace how the various decisions were made and executed - by politi- 
cians, scientists, bureaucrats and generals - and how various internal battles among them were 
fought iind wan. (The odd rnan out in the collection is a fascinating comparison between the Jet 
Propulsion Laboratory in Pasadena CA, which did pioneering work on solid rockets in the US, and 
Peene~nuet~de in Germany, which made the dreaded V2 rockets during the War; there were strong 
similarities (a hcavy reliance on theory, for example) as well as many differences in their scientific 
philosophy, ;ypronch to technology development and style of management.) The essays illuminate 
how the LJS has gone full circle from the late President Eisenhower in the 50s to Bill Clinton in the 
90s. In the process the book dernnnds a reevaluation of various historical figures, in particular of 
Eisenhower, who comes out as a sober, rational leader and a man of great integrity who kept his 
he;id when so many s f  his countrymen were losing theirs. 

When the Russian anrrounced Sputnik in 1957, many Anlericans would not believe it till they 
had seen and hetird it; I recollect vividly trudging to the terrace, along with a large number of 
Amcricim collzagues and friends in a Caltech laboratory, to check whether Sputnik was there (- a 
brief glint uf'l' the setting sun showed that it was). The Russian feat set off national hysteria: as 
Lyndon Johnson said at the time, the "Soviets have beaten us at our own game -daring, scientific 
ridvunccs in the atatnic age". The atomic and hydrogen bombs that the Soviets had exploded could 
he explained. w a y  as stolen American ~echnology, but Sputnik could not. 

Eisenhower, the hero of World War I1 who was the US President at the time refused to panic, 
but his cool only invited dcrision, His irnage was that of a conservative, golf-loving, laid-back 
politician: an opposition lender wrote 

You say on fairway and on rough 
The Kremlin knows it all, 
We hope our golfer knows enough 

. To get us on the ball, 

and others dubbed the Eisenhower White Mouse the "Tomb of the Well-known Soldier''. But 
Eisenhower did not want to spend large sums of money on what he thought of as a "stunt race" in 
spwe; he assured the nation that the Soviets had no lead of military value. He was suspicious of a 
clever and scheming "militnry-industrial complex", about whose designs he warned his countrymen 
as his presidency drew to a close. But  all of this convinced nobody. There was widespread fea; that, 



Two essays in the volume reveal the true posilion. Eiscnhowcr hncw (isom t l ~  ?ICC'I.L'~ Slights of' 
the higll-altitude U2 plane) that the Russiuns had nowhere near thc I I ~ I S S I ~ C  powu of the US. 11 is 
remarkable how well-kept this secret was: Eisenhower did not want to rcvcid i t  in public (because 
the U2 flights were illegal) and apparently Kenncily did not know i t  either.. (Wot~lti  it kc possible in 
India to keep such secrets?) Eisenhower considered that the wain military iippliciition ol satellites 
would be surveillance, and supported H suitable progrmmc (ilressed in acicntific fincry - us we 
shall shortly see). His scientific advisers told the natio~? that homhirig from spitoc nlatlt no sc rw - i t  
would be far cheaper to do it from ground (or thc oceans). But all of this fc11 crn dca! cars, 

Kennedy found out soon after his election that the n~issile gap was. if' anything, thc othcr way 
round, and this helped him to face down Khrushchev during thc C u h n  ~nissilc cr i~ix ,  f3ut he still 
asked his advisers for suggestions on "any other space progsarnnle which promised dlii111utic results 
in which we could win?" That is how the Apollo prclject was born. I rc~ncnlher an A~lier'ican Stnu- 
tor who visited Bangalore - perhaps in the late 60s or early 70s - who said that lhe U S  slxtco pso- 
gramme had three objectives: (i) to demonstrate to the world that the US coulil ~ r r g e n i ~ c  itaelf' tcn 
achieve complex and ambitious technological goah; (ii) to enhancc nalioniil wxurity; ;inti ( i i i )  to 
promote the advancement of science. And, he said, each objective was only :ihout ;i tcrlttl u s  itupor- 
tant as the preceding one. 

Kennedy's decision to go to the moon was i'ollowcd by intcrlse tliseussion on 1 1 t w  tho country 
should organize itself [or the effort. Much of this book is conccsned with how tlic. innurncrable 
issues that arose were slowly sorted out. All the moves and coiinrcrmovcs, in tllc Wlrirc Ilouse, thc 
Pentagon and elsewhere, are recounted. This dynamics is not unftlmiliar' irr hd ia ,  1 ~ 1 1  t l i i w  :1p~~:1r 
t o  be two differences. First, the number of plsiyers in thc decision-rnaking semi?; ~nuch larptx: scc- 
ondly, it can be so well documented in the US (kecniise of un cxtcnsive. systcrn or wcll-prcscrvcd 
historical archives in all the agencies involved) that very spccit'ic lessons for the f'lil~irc ca11 be 
drawn. The kind of analysis that is presented here would seem virtunlly i~nposl;ihlc in  I idia,  it' unly 
because the records would in the first place most likcly n o r  he cnrcf"u1Iy prescrvcti. and if kcpt 
would be hard to trace and access. 

To complete the story, Reagan, when he became Presiclcnt, w ; ~  hor'rificd to  tliscovcr that US 
strategic policy had for decades been bused on the principle of Mutu:tI Assurcd I>estructian. IIe 
considered this senseless, and asked whether, instead, a policy fix Assurcd Survivrd wiis not feasi- 
ble. That is how the Strategic Defence (or Star Wars) Initiative was horn, Whctlrcr this iniriarive 
was technologically sound or not, it turned out to be an astutc political Inovc: It was thc last straw 
on the back of the Russian camel, and convinced Gasbnchcv that his country" economy could not 
afford this race. So the Cold War ended, the USSR broke up, and, ttlc US having finally achieved 
all its military and psychological objectives, the Space Programme had ttr be wound down to Eisen- 
howerian proportions. Hence (to cut a long story short) all the recent turrnoil in NASA. 

But amidst the din of political and bureaucratic battle one can begin to see how 311 American 
system works. Eisenhower wants to establish that space is free for all, s o  he lc*rs the Russians 
launch the first satellite, and is keen that American scientists (not generals) should 1;kunch one of 
their own; and the National Academy of Science is persuaded to make a suitable propos:~l us part of 
the International Geophysical Year - a proposal that is immediately approved. Kennedy wants to 
remove the sense of weakness that had infected his country, and hardrless a teiinl of ra~nantic sci- 



cnli\lh ;~ml . i n ~ h i l ~ ) u k  ; ? i w r . i l \  to piit ;l 11lil11 o n  thc moon. And Reagan gives the f i~ la l  push, signal- 
liilg tile RII \ \ I .~I I '~  t h ; t t  hcb L,;III ~1h1' the sting out  of their ~r i i ss i le~ .  

-1 lie hot& I ~ H I C S  ~i ~ m m f ~ + ~  of t o p ~ c h  trn rraatlicrnatics, philosophy, mysticism, literature, statis- 
( i i '4 ,  hiifos), h i iy~~ iph?, .  ~'~.!'pfogi';~phy, pyclmlogy and Fantasy and mnthcmatical genii and catches 
thc rcadcl u t t t r  114 Iuc'fcf kl)lc 111' ixtsrritioil, ~ i i r t l ~  1wi11g. fiction and i~naginntion. Mathematics, of 
cous\c, 11 it11 :a 1 t ~ t l c  itieicfiei 011 g t "m~* t ry  ii11d i ~ i ~ n ~ b t ' r  theory, is strewn into the theme of the book 
;I\ t " ~ ~ ~ w r l t t + t b  j 'r i t11  \cbbcrd c ~ l ~ r i r ; ! ~ ~ ~ ~ ' i s t i c  ~ f ~ m c t e r s ,  r e d  a1111 existing as well as imaginary. 
-l'111 oi~ghrnkt tlw hc brrk. !vhizh i\ div i&d inrtk f ; ~  parts arid each part into several sections, one finds 
hc ' .~l~ti i l~l  r i 1 1 t i  1 ~ 1 t ; i i ! 1 1 1 . 1 ~ 1 ~ ~  t i I i O f i ~ f l t ) t l ~ ,  pf~t';twb, philosophical statelnents and facts, worth contem- 
platlny m r l  rnicbllaclrt/riig l l ~ c  hclcrh include.\ accounts ol' thc various styles including life-styles, of 
~ ~ ~ , ~ ~ t ~ ~ ~ ~ ~ i , i t ~ ~ ~ r , i i ~ i ,  I C , I I  ,IS 11, r:ll ,I\ itwgissry, living ;is woll iU (dead, and conveys the reader in a very 
cffccttr,d kg 3 ',if\".l;l;tr*~~trl~' %t\ c.s\ily ;ii an ilcm of convcrsafiun, # 

111 t h i 4  \)or)!., rr l lc*  t ~ m i i  ,t cute tlcfinitiott d Mitthcn~atics as tin art, a. science and a craft, and as a 
tlicrtllcl t r l  IILHQ tat l lc*~ c u l ~ j t ~ ~ \  w C h  a'r philosophy and computer science, being an intellectual 
C I C ~ I ~ I ~ ~ I I  t j l  tl1c f i i l m t ~  mind ~o\~c!-+,~ng V C ~  ji14citt depth and uscd as a language all over, based on 
bts.ingc m d  it t m t f ~ b ~  i u l  ILI~;~' ,  colnpr!'.;ifig of' S C V C L ' ; ~  t ~ c h t ~ i ~ l u c s ,  distinct methods and which develops 
i t  p ~ x i t i t c  url,tfjtnca att~tutlc t i t  ~ t t t j r r r l , :  wtw prxriccs it .  
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6. The largest known prime till date is the Mersenne number. M(XSL)-133), costiiining 258716 dig- 
its, where: M(n) = 2"-1 (smallest: M(2) = 3). 

7. Forn 25: 

n 7rt 
I<------ < P(2n \ 11) < ---. 

3 log iz 5 log f l  

where P(2n\n) is the number of primes between n and 2n. (The disrrihrition r > C  prirws exhibits 
both regularity as well as chaos!) 

The reviewer finds this book con~prising topics of a diverse naturc having a solid literary h a w ,  
worth reading for times to come and highly enjoyable. The book is reco~u~nc.nded for cvcry muthe- 
matician/scientistlscholar who intends to convey abstract ideas in n simple ~ ~ l a t ~ n c r  as possitt'lc. 

Department of Mathematics, 
Bangalore University 
Bangalore 560 001. 

ntersections of Random Wal s by Gregory F, Lawla, Biskhauser, Verlag AG, Kloster- 
berg 23, CH-4010 Basel, Switzerland, 1996, pp. 226, sFr. 58. 

Random walk models in statistical physics have a long history. Howovcr. using tllc so callcd "sull- 
avoiding walks" (that is, random walks conditioned to have no self-intc1+scctio11s) to inorlcl poly- 
mers is fairly recent. Because of the non Markovinn naturc of thc sclf-avoiding walks only u few 
mathematically rigorous results are known. One approach is to slrrdy "intc'rsection of pttrhs of ran- 
dom walks". And the book under review is the second printing of' a ~nasterlp i~ccount of the 
"problems dealing with the non-intersection of pathscof simple random walks". 

The contents of the book are as follows: 

1. Simple random walk 
2. Harmonic measure 
3. Intersection probabilities 
4. Four dimensions 
5. Two and three dimensions 
6 .  Self-avoiding walks 
7. Loop-erased walk 

Though bulk OF Chapter 1 (like local central limit theorem, strong Miirkov pi.opcrty, ~uurtingalcs 
associated with random walks, etc.) are fairly standard, discrete versions of diffcrencc es t imtes  for 
harmonic functions and Harnack inequality presented in Section 1.7 m ~ i y  xlot be familiar cven to 
many people working in random walks. 

Chapter 2 concerns harmonic measure, viz. the hitting distribution of a set for a random walker 
starting at infinity; this can also be interpreted as a problem of non i~ltersection of a rdndurn walk 
with a fixed set. Existence of harmonic measure (along with bounds on the rate of convergence1 is 
derived using results of section 1.7. Discrete capacity is developed as a measure of the probability 
that a random walk will hit a set. Using this, harmonic measure of a line segment is derived. This 
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chapter ends with nn introduction to "Diffusion-limited aggregation", a growth model due to Witten 
and Sander; this is a Markov chain whose state space is the set of all finite connected subsets of the 
d-dimensional httice containing zero. 

The next three chapters study the probability that the paths of independent random walks inter- 
sect. In Chapter 3 the basic framework is explained; expected number of intersections and bounds 
on the hitting probability are obtained. The expected number of intersections gives rise to a natural 
cor~.jecture about the order of the probability of "long range"intersections, which is also proved; 
the critical case when the dimension d = 4 requires a careful analysis. The problem of estimating 
the probability of intersections of two random walks starting at the same point is also considered; 
the problen~s turns out to be easier when one of the random walks is two-sided and the other one- 
sided; in this case, the probability of no intersection is shown to be inversely proportional to the 
expected number of intersections. 

The critical di~nension for such intersection problems, viz. d = 4, is characterised by logarithmic 
behaviour of the interesting quantities; for example, the probability of non intersection goes to zero 
like an inverse power of the logarithm of the number of steps. The exact power, and similar asymp- 
totic expressions are derived in chapter 4 For the critical dimension. 

The next chapter concerns si~llililr questions in dimensions two and three. Here the probability 
of no intersection goes to zero like a power of the number of steps. The result are weaker than in 
chapter 4, as only upper and lower bounds for the exponent are given. The approach taken here is to 
rel:tte the problem to a corresponding exponent for intersection of Brownian paths. 

The last two chapters are about self-avoiding walks. Heuristic discussion of "connective con- 
stant'" and "critical exponent" 'arc given in sections 6.2 and 6.3. Other ways to model self-repulsion 
are also introduced in  chapter 6, viz. discrete Edwards model (a configurational model), and 
L,apl:~ci:m rtlnciam walk (a kinetically growing walk). 

Ch:cpter 7 is devoted to a rigorous analysis of Laplacian random walk; this model can be ob- 
tained by "erasing loops" from a sinlple random walk. The definition is a bit complicated in two 
dinlensions due to recurrence of simple random walk. For dimensions greater than or equal to four, 
this model converges to Brownian   notion (with, of course, a logarithmic correction when d = 4). 

An appendix. of "recent results" (since the first printing of the book) is also included. 

The thrust o f  the book is probabilistic, though some of the results (especially in chapter 3) have 
bccn obtained carlier by physicists (using heuristic arguments, "renortnalization group approach", 
efc.). Much of the material in chapter 3-7 concern the author's own research. The book is very well 
focused on its central theme, and the story is told clearly and in a readable fashion. The prerequisite 
is a "standard measure theoretic course in probability theory including martingales and Brownian 
motion". One you have the prerequisite, wading through this book can be a very rewarding experi- 
ence. 

Indian Statistical Institute 
8th Mile, Mysore Road, 
Bangalore 560 059. 

A modern approach to probability theory by Bert Fristedt and Lawrence Gray, Birk- 
hauser, Verlag AG, Klosterberg 23, CH-4010 Basel, Switzerland, 1996; pp. 776, sFr. 98. 



500 BOOK REVIEWS 

The book covers several topics that are usually not covcrcd in a book ot' this Ic\*oI: !-.l;tblc d1str.i- 
butions, a characterization of Brownian motion, conditiorlal disrrilalrriorr.~, I'oint I)t'ctccrxsc.s, I , cy  
processes and Interacting particle systems. 

The book has a distinct style of presentation: very few proofs arc $!ivcn i l '  1'1111. h405t psotil'a arc 
exercises with enough hints. One learns the subject nzuch bctlt'r by working out thc details of the 
proofs by himselflherself and the style of this book is likely to he i~nirvtcd I.)y a l 'c~v author\ ;it 1cas1 
(or so one hopes!). After all, it is well known that a book that givcs veiy d ~ t i t i l ~ d  prtroli 
lethargy and the student may nliss some crucial points, leading to some gaps i n  I ~ i ~ / l ~ e r  unt1crst;mL 
ing. 

The book provides a large number of exercises (apart from the o w s  inkndcti to ctl~~iplete pnl;$s 
of the theorems in the book). These exercises are an impnrtunt contributikm of tlri!-. h i ~ ) k .  Solu- 
tionslhints are available at a web site (whose address is p~~ovidccl in thc prcS;tcu 01' thc h o o k ) .  

The title of the book contains the word 'tmodcrn' and thc authors ~pcncl sorw ~ i t n c  i n  tlw prcf- 
ace trying to justify calling the approach   mod en^'. While i t  is true thjlt tire hclrjli 1 %  ~nc~Jciii  in solnc 
lespects, it  is old fashioned in others and i t  is difl'icult to accept s o n ~ c  ot' the ,irgttrllc~itb put t'osth 
by the authors in this regard. For instance, the fact that abstract topol t~gy  docs nirl piu? a nni~~ol* 
role in the book doesn't make it modern! A unil'iecl trcatnwnt ot' rant lo~~l  v i ~ r ~ d ~ l u ~  ~ ~ * i t l l  v;~lucs i n  
general measurable spaces rnakes it modem, but thc trcatrncnt 0 1 '  in finitely div~~ihlclstablc clislsihu- 
tions is old fashioned since the modern trcncl in this arca is to treat H;tna~.h ~ l 1 i t ~ t ~ l a l t i i 4  sittlclori~ 
variables rather than just real valued random varinhlcs. The hook gives ktirly rccu~lt trsol~ls ot' IlliinY 
results: Strong law of large numbers and Renewal ttleoro~n to 11u111c s o w  ;inti i t  treats topics likc 
Interacting particle systems, thc niarlingale problem, cowpling rilcthods ctc, which tnahc 1l.w m a t -  
ment modern. 

The book gives construction of several stochastic procosscs (c.g., Mitshov chi ti in^ and 12rowni;tn 
motion) by special techniques. Thcse constructions are nicc; and clc.g;lnt. I I o ~ v ~ ~ v ~ * r .  a lmaic tctct on 
Probability theory and stochastic processes must include the gcnural csistcnec t l ~ e l l r ~ w ~  of' Iiol- 
rnogarav. In practice, stachasiic processes are specified by finite dirucri~iorlitl tlihtrihutions anti so  
called consistency conditions, which are, of coursc, rlecessllry for the process t o  exist I. 'X't1ih suctns 
to be notable omission in the book. 

Conditional prolxlbilities are defined using Hilbert spucc projections (cf'. Iki'inilic~n i c t n  pitgu 
304) and Radon-Nikodyn theorem gets an under exposure i n  thc b o o k ,  'I'hc 1i;tclrtn-Nih<)ciy~l~ t h w -  
rem and the Lebesgue decomposition thcorern follow casily using llilhcrr ,sp,rce prr!jcctions (cf. 
Real and Complex Analysis by Walter Ruclin) and this proof coulcl have hccn prcwt~tcd c'auily i n  an 
exercise. In the opinion of this reviewer, n book of this nnture should also ailti ;it ~~rovirliag n good 
training in basic measure theory. In fact, some of its rcadcrs n1;iy use rllis us tflc only sot~roc fbr  
basic theory, it should have been given enough prominence in thc tcxt. 

A word of caution to the readers: there is a m  glnritlg error in the book. 'X'hcoretl~ 1 0  in Appcn- 
dix C (page 702) is well known to be FALSE and almost :my booli on  p ~ i i ~ t - s c t  [ ( ) P L I I L Y ~ ~  gives ik  

counter-example to this statement. 
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Despitc the few negative points mentioned here, the book is an excellent source for basic rnate- 
rial on Probability theory and Stochastic processes and the book is a must for any department inter- 
ested in Probability theory (especially those teaching courses on the subject). 

Indian Statistical Inslitute 
8th Milc, Mysorc Road, 
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