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appeared in 1931. I t  is devoted to the subject of 
dynamics and so contains that par t  of Hamilton's 
work which many students estimate a s  the most im- 
portant of his amazing contributions to kno~+*ledge. 
With the exception of a few minor notes, occupying 
less than ten pages of the present ~o lume,  Hamilton's 
work on dynamics was done over one hundred years 
ago during the decade 183040.  It is only now after 
the lapse of a century, largely due to the physical 
successes of the theory known as wasre-mechanics, 
that it  is accorded the general recognition that its 
importance deserves. I t  is fo r  the present reviewer 
a striking and welcome coincidence that Schrodinger, 
the founder of the theory of wave-mechanics, is now 
a professor a t  the Royal Irish Academy of which 
Hamilton has been the most distinguished president. 
The interest pf the rolume under r e ~ i e ~ v  is much en- 
hanced by the fact that more than half of it  (over 
300 pages) has not previously been published. 

I t  would be out of place, even if space permitted, 
to attempt to give any detailed account of the con-
tents of Hamilton's papers on dynamics. However, 
as in most mathematical theories, the important cen-
tral idea may be described so as to be understand- 
able by any interested, intelligent scientist. ~h~ sim- 
plest mecllanical system consists of a material par-
title moving in some field of force (say the gravita- 
tional field of the earth) and the problem of its mo. 
tion mav be looked a t  from two auite different view- 
points. W e  may regard as given the co~lditions a t  
the start (i.e., the initial position and the initial 
magnitnde and direction of the velocity) and may 
ask the conditions a t  some later time; or we may re- 
gard as given the initial position and the position a t  
some later instant and may ask the initial nlagnitnde 
and direction of the velocity. F o r  convenience of 
reference we term the first point of view the local or 
differential view-point and the second point of view 
the ballistic or distant view-point (it being in fact 
the point of view of a gunner who wishes to hit  a 
distant object). Hamilton's great merit was the em- 
phasis he laid on the ballistic point of view (which 
led to his discovery of his Principal Function) as 
opposed to the local point of view which had domi- 
nated his great predecessor Lagrange. Once the im- 
portance of the Principal Function (s-vhich is  deter- 
mined by the initial and final positions of the par- 
ticle) is realized, the theory of partial differential 
equations assumes full sway; and the interplay be- 
tlveen this theory and the theory of ordinary difYer- 
ential equations (in which the time is the indepen- 
dent or master variable) ~vhich dominates the local 
point of view constitutes the important core of Ham- 
ilton's work (which wa. later perfected by Jacobi). 
The subsequent development of the Calculus of Vari- 
ations (~1-hic11 occupies a central position in physical 

theories) may be largely attributed to Hamilton's 
work. It is pleasant to be able to say that credit for  
the recent important developments in this theory 
must be assigned to American mathematicians (par-
ticularly Bliss and Morse). Indeed, one need only 
point to Eirkhoff's work in dynamics and to Jforse's 
emphasis on the "large" as  opposed to the "local" 
point of view, to .justify the statement that Hamil- 
ton's mantle has fallen upon American shoulders. 
I n  this connection we must not forget the important 
work of Synge (who assisted in editing the first vol- 
ume of IIamilton's svorks) on the subject of Ham-
ilton's optical researches. 

The physical appearance of the book leaves noth- 
ing to be desired. That it  could be produced at  all 
in the present difficult times is a real tribute to its 
publishers. The ~ ~ o r l d  of scie~lce OTTej a great debt to 
the editors, both for  their clarifying appendices and 
for  their intelligent restraint. 

F. D. XURNAGHAN 
THEJOHNS UKIVERSITPHOPICINS 

RECENT DEVELOPMENTS I N  T H E  STUDY 
O F  ROCKS 

A Handbook o f  Rocks  for  Use zuit71oz~f the Petro-
gmphic J-ficroscope. By JAAIES Ii'n~nfaxK E ~ L P ,  
sixth edition, completely revised and edited by 
Frank I?. Grout. viii t300 pp. S e w  P o l k :  D. Van 

Nostrand Co~npanJ'. 1940. 63.00. 
THIS excellent revision of Kemp's well-known book 

follows mnch of the plan of the older editions but has 
been largely rewritten so as to take account of the 
recent developments in the stndy of rocks. One mho 
is familiar with the older edltlons notice> that the 
rather detailed discussion of the chemistry inclnded in 
the descriptions of the rocks in the older editions has 
been wisely abridged and assembled in a separate sec- 
tion. The glossary which mas very valuable in the old 
editions has been omitted. Several such glossaries are 
now available. 

This hook gives excellent hand specimen classiflca- 
tions and descriptions of the igneous, sedimentary 
and metamorphic rocks; good brief discussions of the 
field occurrence, geological relations, and origin of such 
rocks; and descriptions of the newer methods of study. 
I t  includes a chapter on calculations in rock study, 
and ~llustrations 'of rock clescriptions. 

Much of the text is devotecl to the naming and 
deycriptions of rocks, and the claszifications adopted 
are simple bat are w r y  well suited to megascopic work 
by one who is not a professional petrographer. An 
experienced pctrographer call make finer megascopio 
distinctions and must clo so to carry on precise petro- 
graphic field nork. The sections on the origins of 
rocks, the relations of rocks to each other, sedimenta- 
tion, and metamorphism are brief but clear di~ous-
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sions of the subjects and are very well selected to give 
the student an elementary knowledge of our present 
views on them. 

The book should be very valuable to mining engi-
neers, geologists, and others Who are interested in 

making careful studies of rocks without using the 
petrographic microscope. It is a n  excellent text-book 
for  courses in macroscopic p e t r ~ g ~ a p h y .  

ESPERS. LARSEN 
HARVARDUNIVERSITY 

SOCIETIES AND MEETINGS 

T H E  AUTUMN G E N E R A L  M E E T I N G  O F  T H E  

AMERICAN P H I L O S O P H I C A L  SOCIETY 

number of important scientificmeetings 
have been scheduled to be held in Philadelphia this 

and winter' 'lnong these were first and foremost 

the notable Bicentennial Celebration of the University 
of Pennsylrania with its numerous sections, sessions, 
lectures and symposia, the semi-annual meeting of the 
National Academy of Sciences and the annual meeting 
of the Alllerican Association for  the Advancement of 
Science with its many afiliated and associated socie-
ties. Under these circumstances, it was feared that 

Daniel Sutherland Davidson,' assistant professor of 
anthropology, University of Pennsylvania. "Rock 
Paintings and Carvings in Western Australia." Dis-
cussed by Dr. Kidder. 

Mary Butler," research associate, Cniversity Museum, 
UniiTersity of Pennsylvania. < < A nArcheological Sur-
vey of the Alta Verwaz, ,, by 

Dr. gidder. 
L, S. Cressman,' professor of ant~iropology,University 

of Oregon; John Simon Guggenlieim Memorial Founda-
tion Fellom, 1940-41. "Studies on Early Alan in South 
Central Oregoa." 

Edith von Porada,' research fellow, John Pierpont Mar-

the regularly held A~~~~~~bfeeting of the dmerican gan Libra~y. "The Collection of Cylinder Seals in the 

Philosophical Society might not be well attended nor 
of real importance. But  this fear  was not justified, 
for about seventy-five members of the society and one 
hundred g'uests, many thetsl frOnl distant places, 

were in attendance a t  the meetillg on November 22 and 
23. There were three half-day sessions for  the read-
ing of papers at  xvhich twenty papers were presented, 
twelve of then1 by recipients of grants from the re-
search funds of the society. &lost of these papers 
were discussed by persons \Tere familiar with 

the subjects presented and the sessions were of cor-
respondingly increased interest, ~h~ list of speakers, 
their topics and the leaders in the discussion of each 
paper were as follo~r-s: 
H. 	 P. Robertsoa, professor of mathematical physics, 

Princeton University. ('Stationary Stellar Systems. " 
Discussed by Dr. Shaplep. 

K.Aa. 	 Stland,' research associate, Spr0ul Observatory, 
Smarthmore College. ' 'The Orbital Notion of Zeta 
Aquarii. " Discussed by Mrs. Gaposchkin. 

W. F. G. Smann, director, Bartol Research Foundation of 
the Franlrlin Institute. "The Origin of the Secolldary 
Peali in the Rossi Curve for Tin." 

S. A. Ko~ff,"research fellow, Bartol Research Foundation 
of the F~anklinInstitute; research associate, Car~iegie 
Institution of Washington. "The Produetioil of Xeu-
trons by tlie Cosmic Radiation. " Discussed by Dr. 
Swann. 

Henry 9.Boolse," assistant professor of physics, Colunl-
bia University (Barnard College). "Some Problems 
of Low Temperature Physics. " Discussed by Drs. 
Srrana, Aydelotte and Urey. 

Os~valdVeblen, p~ofessorof mathematics, Institute for 
Advanced Study. ' 'Report on Xat7zematical Xevletus. " 

Frallz Boas, professor emeritus of 	 anthropolog;., Colum-
bia cniversity, ~'Relatiollbetmeen pllysical and Men. 
tal Development." Discussed by Dr. Davenport. 

* Recipient of grant from tlie Penrose Fund. 

Pierpont XIorgan Library.) ' 
Selson Glueck,* professor of bible and biblical archeology, 

Hebrelv Union College, MEzion geber: ,s Sea-
port.,, by Dr. hlbright. 

T. 	Leslie Shear, plofessor of classical archeology, Prince-
ton cn;7ersity. ( 'R B ~ ~ ~ B  Tell Wears 'of Results of 

Excavation In the Btlienian Agora.'' Discussed by Dr. 

Meritt. 


A. 	P. Coleman, lecturer in East European languages, Co-
lumbia University. (Introduced b? Dr. Prince.) ('Sir 
John Bowring and Slavonic Poetry." Discussed by 
Dr. 

William B. Scott," professor emeritus of geology alld 
paleontology, Princeton University. "Tlie Mammalian 
Fauna of the lTllite River Oligocene,,, (Read by title.) 

Glenn L. Jepsen, associate professor 	 of geology, Prince-
( ~ ~ t ~ ~ d ~ ~ ~ dton ul1iversity. by D ~ .m~.B. scott,)  

"The Ancestry of the 'Plying Lemur.) " Discussed 

by Drs. Shull and Conlilin. 
\villiam J. Robbins,' professor of botaay, ColumbiA Uni-

versity; director, N~~~york ~ ~ ~ ~ ~ ~ ~~ i d ~ ~~ lt ( ivita-

min B, and Grorcth of Excised Tomato Roots." Dis-


cussed by D ~ ~ .~~~~k and white. 
charles B. ~ ~ director ~ ~ ~ ~(retired), departmellt 

of genetics, Carnegie Institution of Washington. 
r i ~ w ~ i ~ D ~ ~ .~ ~ alld ~ ~~ by ~	 jveiss ~ ~ 
corner. 

~ l jveillstein." zoological ~ ~ ~ ~ ~ ~ d ~ ~~~ bcolumbia t ~ 
it^. ( ( ~h~ ~~~~~t~~ ail,j1fechanics of cross. 

ing Over." Discussed b ~ -Drs. Whiting and Conlclin. 

paul  weiss," associateplofessor of zoology,university of 
chicago. L ( ~ vs. ~ ~ ~ t f ~*tctivity of l 

the celltral N~~~~~~system.7 9 ~ i by D ~ .~~ ~ ~ ~ ~~
Leonard Cr. Rowntree,t director, Philadelphia I~istitute 

for  l ~ ~ d i ~ ~ l~ ~ ~ ~ ~ ~ ~M ~h~ morlr of the phila,jelphia 

Institute for Xedical Research." 


The evening lecture on Sovember 22 was given by 

Edmarcl 8. Corvin, professor of jurisprudence, 

t Recipie~itof grant from the Deland Fund. 


