
Tbe ancient tradition of geometric prukkms hy Wilbur Richard Knorr. Birkhauser 
Verlag, P.O. I h x  1.33. ('11-4010. B:tscl, Switzcrland, 1986, pp. 320, S. Fr. 128. 

For thc ;~ncrcnl ( h c k s .  i ~ ~ i ~ i l l c i l ~ i ~ t i ~ ~  niciint geometry. The problem of cube dupll- 
oatlon. angle tr iwc~iou.  and circle quadi;iturc have attracted malor interest among 
scholars of ancient Circek gconretry. The search ior solutions to these problems 
profoundly influcnccci Cireek gemletry and led to many important discoveries. The 
liternturc on ancient Circck gcolnotry is inextricably bound up with these problems a r~d  a 
variety of solution< which thc ancients produced from the pre-Euclidean period through 
the generution of Euclid and Archimedes to the time of Apollonius. No significant 
progress was n ~ a d c  hy thc i~ncient geometcrs after Apollonius except of course hy wdy of 
prodwing :I k w  cxccllcnt trc;ltises on geometry. The impossibility of solving these 
famous problems of antiquity with Euclidean tools was not reallzed until the nineteenth 
century. Proofs of thcsc facts ;Ire essentially algebraic in nature and not amenable to 
attack by the geometric methods of the ancients. 

The admirable hook under ~eview writtcn by Wilbur Richard Knorr undertakes a 
survey of the ancient Cireek geometric tradition. It makes a notable contribution to the 
field of history or ancient Greek mathematics. The basic difference between the many 
existing hooks on  this subject and the book under review is one of emphasis and general 
philosophy rather than content. Wilbur Richard Knorr's book has made an attempt to 
trace the movement of  ideas which accompanied the ancient Greek masters and Lo give a 
more coherent development of the subject. The hook is well motivated and well 
documented. 

The book is divided into eight chapters. Each of these chapters, except the first and the 
last, is structured around the ideas and techniques developed in solving these three 
fZUnous problems by Greek geometers and this is accompanied by some sort of a 
COmmentary by the author whose purpose seems to place the findings of these geometers 
in a proper historical perspective. 

In chapter one the author formulates the principal objective of this ~ro jec t  and 
explains at length the difficulties that one faces in such an endeavour and makes certain 
recommendations bearing on the present study to overcome these difficulties. 

In chapter two, the author alter surveying the various historical sources tries to clarify 
the way in the duplication and the quadrature of the circle were first 
articulated as problems. The contributions of Hippocrates of Chios to the study of these 
geometric problems which lay the foundation for later researches is given. 

670 
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introduction, ends with ;I Set (1; ixoblcrns and is complcte with its own bibiiographv. ?.he 
main emphasis is o n  bite sysku~s  uith most topics such as the spontaneous sy&ctry 
breaking arc treated in some man-field approximation and as such there is no explicit 
treatment of the I ~ c . I - I I ~ ~ ( ~ ~ I I ~ I I I ~ ~ c  limit. While there already exists a number of very good 
but highly speciali~etl texts o n  the cjuaotun~ many-body theory, what sets the book undcr 
review apart from the rest is its s ~ n ~ e w h a t  unconventional selection of topics from the 
current contents that should have a much wider appeal today. Thus, for example, the 
discussion of thc Ferrnionic cdxrent  states in terms of the Grassmann algebra, and that 
of the Bosonic coherent states in terms of the Rargmann representation in chapter I ,  is 
very apt and welcome. 'These mathematical objccts have shown up unexpectedly in pany 
areas of active research in recent years and a working knowledge of the related mathe- 
matical tools is very desirtiblc. Pcrhaps, this book lays too much emphasis on the co- 
herent state reprcsentation in that the entire scheme of semi-classical approximation is 
based on tile path intcgral representation of the coherent states, Bosonic as well as 
Fermionic. There is a powerful discussion of the self-consistent Fermion pajring field 
and of the Ilartrce-Fock-Flogoliuhov equation in chapter 7. Also, there is a very read- 
able account of thc spont;~neously broken synmetry and the symmetry restoring col- 
lective modes in chapter X. Standard diagrammatic perturbation theory is discussed in 
chapters 12-14. Chapter 16 deals with renormalization (amplitude and vertex) while 
chapters 17 and !X deal with the advanced topics of correlated wave functions. 

From the pedagogic point of view, chapters 1 through 15 can form a text for a graduate 
course in many-body theory. Rut on the whole, the hook is addressed to research 
workers. Strongly recommended for libraries attached to Physics departments. 

Department o f  Physics, 
Indian Institute of Science, 
Bangaiore 560 012. 

on molecules and gases edited by Elizabeth Garber, Stephen G. Brush and C. 
W. F. Everitt. The MIT Prcss, Cambridge, Massachusetts, 1986, Hardbound, pp. 565, 
962.25. 

me vohme is about the scientific works and philosophical thoughts of the "leading 
r~decular scientist" of the 19th century-James Clerk Maxwell. More specially, it brings 
IUt Maxwell's wide-ranging contributions to the dynamical theory of gases and his ideas 
In the nature of atoms and molecules. The dynamical theory developed by Maxwell 
letween 1960 and 1975 led to the first successful application of the Laplacean method of 
)robability and statistics to the many-body problem of gases, and provided a kinetic 
Ileory of transport properties of gases-viscosity diffusion and thermal conductivity. 
bough 92 original documents reproduced without change and one comprehensive 
ntroduction to Maxwell's kinetic theory and numerous annotated cross-references, the 
uthors have presented a perspective on Maxwell the physicist in the context of the 19th 
:entUry science, which should be of great interest both to a student of history of science 
IS well as to an active researcher in the field of statistical mechanics. Several fundamental 
&as, e.g., that of pressure as being due to molecular impacts rather than intermolecular 



Synthctic polymers which s tmet l  r u t  ;I\ ;I ti~act)vcr> Irciin Ii;~rhc.l;~ntl's 1;lboratory in 1909 
soon hecxmc. in ttic Iiillriuin~i <!crxtk.~,, ,I It,c;tl pi~in: t ~ t  \rri.if! in ttw varlctus disciplinesol 
scicncc m d  c~~ginccsir~g. L'crlynicrs ;I\ ~ r v  hr~cr~v t t~t l ;~?  lw\c ccmu c~ut of these long and 
pcrscrving studit:~. 'l'r~tl:iy rhl, i,vcr;~ll ~r~\ ight  inrt~ ~ M +  ri1C.r wicnci: m d  technology IS s@ 
deep that ;I materi;~l acicnti\t c:111 crc;itc :IN ;iinui\i li;~iitlr.\~ rntige ut  new materials- 
materials which c;w he used (,, hcm Io;ici,. ~ I W !  , ~ i , ~ c ~ r h .  w:il iilints. fill cavities-in fact, 
anything t'riirti cl(~tliing ~ h c  I w ~ h  to I N I \ ~ ~ I - I I I ~  :I yr:tcc ccit~c.i~ to ~ w i r  rcpk~cing a worn- 
out huntart or.p;m! 1'11: annu;rl i>ri~dr~cti<it~ 1,: ~ I ~ : I ' ~ I I L \  hii\ ir~i~-c;i\~,d s~wri i l  hid in recent 
y c m  having slirpaswl. c111 .I vo11111rt. IVW. r.ti.t~ 1 1 ; ~ -  ~,!cx,luctiim irf stwl in some of the 
advanced cou~~trics. 

One consetlucncc of this wideniirg usv $81 I,.,!\ I l lci ,  I, (ki t  a i;trpc traction of chemists 
and chcmical engineers, ru sity nothing or rh{,sc 111 < t i k r  <iiscipIinc.,, is employed in jobs 
relnted in some way tt) polyniws. In fact. :I science student onrcring :I scicnce-based 
industry has today a hctlcr than 30 per ccnt chawe ot Ixsirtg invn!vcd with work refating 
to polymers in (me form o r  another. N(t ul,nclcl-, v c q  (;ften wc mctrunter people who 
have no formal training in polyrncrs. hut now due tll thc.;r i ~ h  rcquirc.rncnt want to learn 
about polymers in $1 short time. Educutiori in pt,lynle!- \cicnce, it ;!ppe;lrs, has not kept 
pace with the growth of polymer industry. 

'The need for polymer education has to he fillctl, hou.evcr. by teaching at several levels 
in several disciplines. At the post-graduate level. polyniws are now taught under various 
titles like polymer chemistry. polymer science, pnlymcr technology, polymer processing, 
and industrial polymers. In addition. more specialisetl polymer courses are offeredm 
curricula leading to degrees in polynier disciplines. Polymcr science. as a discipline is no 
longer confined to post-graduate curricula and has c q n n d e d  to the levels Of graduation 
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in chapter 2 .  inci:rst~c I;ui.Liinp ot' ct~itirlirn is tria:~!cii Ihrw$ chwhlr modulus theory 
;init tangcrtt ~ i ~ r ~ i u l u \  tilcilr!. f.cci.ili~i'.;tll! Irr:1~1:4 i.r~l~tmrr~. :iw also cunsidercd. Various 
ernpiric;il i .cl;~ti~~!~s fm cval:l:ttion ot crilic;ll \trc>sc\ i t ) !  \ h v  i column.; arc included in this 
chaptcr. !iwl;isrir~ huckling oi pl:ilc\ ric:th ill c l ~ a p r ~ r  7 crncrs Stowcll's theory and 
Hiciclr's thwrs .  U d i  ; t pp r t~ ; t c l~~s  ; i i ~  il1:iiltr;ttctJ 1l1rr:uyh iqipliciition 10 rcctangularplates 
sul>,jecrcd ttr ilniaxi;il ;I, wci! as t)i;isul lrliids. 

Postbuckling hehavi~nir of p1.1tcs i h  ttc;ttcil in ch:~ptr.r g, I>criva:ir,~li of von Karaman's 
large detluctiim equatit~n!. i* p~, . \~ .~t r i . t i  in ~ r . c ; ~ t  iit.t:til. 'I'his timi ch:ipter ends up with two 
usct'ul sections, onc on r11tim;iti. ,.r;niiui.\\i\i. ctscriprlr :ind thc t,thcr on uitirnate shear 
strength of f h t  sheets. 
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Comprrter enviroomcnls for children by cynthi;i Solomon. The MI?' Prcss, Cambridge. 
Massachusetts 02142, 1986. pp. 1x3, 425.86 

It was in the early sixties, with the advent of rirne-sharing computers, that it became 



to think :~hout introducing children t o  computers. Within a short span of two 
decades, due t<>  thc spcct;~cular teclhlological odv;inces in tllc field of microelectronics, 
one finds ~niilioiis of children interacting with computers today. That the computer can 
be a 1~)werful arld cxci t ln~ iSrluc;ition;ll ;lid has been widely recognised, I&w best can we 
use it? 

The author. D r  ( ' p r h i ~  Solomon, descrihes four different approaches in as many 
chapters. In fact, .;he discusses "an intlividu;~l or a team, in each case the 
iiitellectual ori:ins. the approach to using the computer and the extent to which this 
approach has penetrated achtwl pmctice and has been evaluated". These four 
approxhcs have heen further divided into two broader catagories: Computer as an 
interactive texthook and C'ornputcr as an expressive medium. 

In the first catsg<)ry. Patrick Suppes' work with the Computer Curriculum Corporation 
deals w~th thc use (dc t~n~pu tc r s  for drill. pr:tctice and rote learning. The author gives a 
detailed description of the project (the way mathematics curriculum was divided into 
blocks, tllc way the uxcrciscs were presented, etc.), its successes (increased scores of the 
students who undcrwcnt the coursc) and its shortcomings (only the students whose 
perforniance had earlier hccn below average were seen to have been benefitted the 
most). 'Ihough n~ctl~oilically prepared and extensively tested. one is left with a feeling 
that such a package of programs seems to put the computer to a most pedestrian 
use-simul;tting ;I very paricnt, untiring hut unimaginative teacher. On the other hand. 
the approach adopted hy R. R. Davis for the Madison Project (described as "Socratic 
Interactions and Discovery [,earning" by the author) draws on the reality and uses the 
computer to briny the children's everyday experiences into the classroom. For example, 
while teaching ahout fractions, the child is asked to divide a handful of beans equally 
amongst their friends.-except that the beans as well as the friends are present only on 
the computer screen! I.Jndouhtedly the children would find this more fun than ]rote 
learning and because of that, they may learn the fractions much faster. The author gives 
examples of scveral attractive games (torpedo, car mce, darts, etc.) to illustrate other 
concepts in mathematics (arithmetic operations, the number line, etc.). The goals of the 
project, as outlincd, go far deeper than creation of pretty programs, however. The 
potential of the computer as a "flexible medium to create sets of materials for children to 
do mathematics in a creative manner" is to be exploited to help the student to acquire a 
wide range of abilitics-from "discovering patterns in abstract situations" to "appreciat- 
ing pure mathematics for its own sake". The students of education should find this part 
fascinating. 

111 the sccond category, Tom Dwyer ("Eclectism and Heur~stx Learning"!) teaches the 
children about the computers, about programming and leaves them to carry out their 
own explorations. The metaphor of flying an aeroplane is very apt-the child should be 
instructed in the use of computers and ~rogamming till he can "fly solo". The language 
of choice has been BASIC, due to reasons mainly of availability and case of learning. 
The children did seem to pick up the language quite fast and seemed to enjoy the 
Programming projects. The author's criticism of this approach is on philosophical 
grounds. It is generally agreed that BASIC is not the best of the programming languages, 



Pcrh~ ips  thc  rn11?1 w ! i c ; ~ i  u t  J l  I \  t he  q p n ~ . t ~ i ~  hj \ < - , , ~ ! t m  f 'iipxt I t  ib so hr& in 
oiitk,iiA :is14 c d i h  l i ~ r .  r, iunil,tini:nt.il ;I r l i ~ n p u  t l i ~ t  17 I \  n1ti- hs,ii4t. r t )  capture its oscnce 
irt this s h o ~ t  rct r c w  quott . .  '.I';tpcft . . wvL.  I I I C ~ S ~  tii ;): ->.II: < [  .\ V J I C ~ I ~ I  ui:it11e1natic~ 
GLS ~ I ~ n ~ I u r c d  'uld : ihen.~$i~kg s ~ r ~ ! !  \~!:!w!c !I! chid'\ ~ ~ ~ m ~ ~ c r w  1 Ic \ t c <  the computer as a 
waj  to ~ ~ 1 e ; t f r  n r \ v  ZL~XII I I I : :  c ~ ~ i ~ d i l i o n i  :md II~:'\ l t i i n p  ( 6 1  lctiin. ! I t  envisions the 
crunputer a, :I 'n~:r!hl;ur,il'. i ~ r  vbhitdi thc  i.~rliilwlt:I !W:I m c \  :,it irrsrru:tiertt for  children to 
talk in nk;tthen~niic~, irbctut their e\.iarytl;ty I r k  eupcric!iccs ; t r d  irl which children learn 
rua~hetnut ics  :I* o:ltttrally ah they Ic:irn to qw~i1;". I'hc a u t h t ~ r  ha.: brought out the 
impcirtant trspccts r ~ t '  f 'iipxt'i wtrtli.I.OCi0. it~kport;~tw o t  d~ l i i lp ; i r~~ .  use of the 
powerful ideas iikc p r txx .d i l~ r i  :md ~ ~ ~ t r r s i o m .  C'IC \ c ry  c!eitsIy. I k .  Solomon's 
consttint conrpxi\or l \  o f  t11v 111w ; ~ j y u i l . i r l i ~ ~  th\)ugh r t p [ i t ~ o u s ,  helps the reader to 
undcrst:inil tlic tund:rmcrit:iI s~niil;lritics a s  well ;I% thu i l i t t~~rcnccs  from a proper 
perspcctive. 






