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FIFTY YEARS AMERICAN MATHEMATICS' 
By Professor GEORGE D. BIRKHOFF 

HARS7.4RD UNIVERSITY 

IT is indeed a great honor to participate in  this 
semi-centennial celebration of the founding of the 
New Tork Mathematical Society in  1888, ~vhich be- 
came in 1894 the American Uathematical Society. As 
one of the speakers I have set myself the challenging 
task of tracing our mathematical development under 
the auspices of the society during the years which have 
passed. Obviously in such a c o u p  d'oeil only the 
principal factors involved can be alluded to, and the 
point of view adopted must necessarily be more or  less 
personal. 

At the very outset it is 15-ell to recall the general 
mathematical background of our country a t  the time 
when the society came into existence. I n  colonial 
days scientific and mathematical knowledge had a cer-
tain definite standing, largely for  its practical value 

1 Opening portion of an address delivered a t  the semi- 
pentennial celebration of the American Mathematical So- 
>iety,Nex Pork City, September, 1938. 

but in part  also for  its own sake. George f ashington 
was a scientifically minded gentleman farmer for  much 
of his life, and in his youth was a skilled surveyor, 
familiar with trigonometry; Benjamin Franklin dis-
covered experimentally the electrical nature of the 
lightning discharge, theorized concerning electricity 
as a fluid, and had enough mathematical interest to 
devise ingenious magic squares; Thomas Jefferson re- 
garded geometry and trigonometry as ('most valuable 
to every man," algebra and logarithms as '(often of 
value," while he classed "conic sections, curves of the 
higher orders, perhaps even spherical trigonometry, 
algebraic operations beyond the 2d dimension, and 
fluxions" as a "delicious luxury"; in his later years 
Jefferson spent much of his time i n  mathematical 
reading> and was ever a true friend of mathematics. 
The interest in science and mathematics continued to 
be genteel and amateurish among American scholars 
and devotees until towards the middle of the last cen- 
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extracts the substrate, which is redissolved in water 
after the alcohol is evaporated off. Table 1gives the 
oxygen uptake in c.mm, of the various combinations 
of enzyme, substrate and vanaclinm after half a n  hour 
at  p H  6.7 and 37" C. 0.5 cc enzyme suspension and 
about 10 per cent. of the anlount of substrate present 
in one guinea pig liver TT7as nsecl in a total volnme of 
2.0 cc in the Warburg vessels. 

TABLE 1 

0 2  uptake 
c.mm. 

Enzyme . . . . . . . . . . . . . . . . . . . . .  0
Enzyme + vanadate . . . . . . . . . . . .  0

Vanadate + substrate . . . . . . . . . .  0 

Enzyme + substrate . . . . . . . . . . .  12 

Enzyme + vanadate t substrate . . 119 

Work on the chemical identification of the substrate 
is now proceeding. Experiments have shown that i t  is 
probably not an amino acid, amine, simple alcohol or 
aldehyde, purine, low fat ty  acid, choline, succinate, 
cholic acid, citrate, lactate, pyruvate, glucose or 
ascorbic acid. It is  probably a phospholipid. 

As vanadium is found in small traces in all tissues 
these results raise the question whether it  has a normal 
catalytic function in the body and it is an 
esential element. 

FREDERICI~BERKHEIM 
L. C. BERKHEInI 

DUKE UNIVERSITY SCHOOLMEDICAL 

A COMPARATIVE STUDY O F  T H E  SUBTER- 

RANEAN MEMBERS O F  THREE 


FIELD GRASSES 


A COXPARATIVE study was made of the roots and root 
hairs in upper soil levels for  oats, minter-rye and Ken- 
tucky bluegrass. Soil samples 3 inches in diameter 
and 6 inches deep (42 cubic inches) were t,aken from 
the fields by means of a cutting tube, and measure-
ments made of the included subterranean plant parts. 
Total lengths of both roots and root hairs were used in 
computing the extent and surface exposed by the 
underground members. I n  Tables 1and 2 the values 
given are  the average of the three soil samples surveyed 
for  each species. 

TABLE 1 

ROOTS* 

Total Total ~ ~root t 
number of leligth of surface 

roots roots (ft.) (sq. in.) 

Oats . . . . . . . . . .  4,700 150 50

Rye . . . . . . . . . . .  6,400 210 78

Bluegrass . . . . .  84,500 1,260 330 

* Per soil sample (42 cubic inches). 

I n  a comparison of the cultivated rye plants gro>vn 
in competition with a non-competing greenhouse rye 
plant, previouslgsurveyed,~ it was found that the field 

H. J .  Dittmer, A?x. Jour. Bot., 24: 417-420, 1937. 

TABLE 2 

ROOTHAIRS:% 

Total num- Total irotal root
her ofroot hairs ~~~f~~~~ hair surface 

(in millions) (miles) (sq. ft.) 

Oats . . . . . . . . . .  6.3 4.9 3.7

Rye . . . . . . . . . . .  12.6 10.0 8.2

Bluegrass . . . . . .  51.6 32.0 16.9 

* Per soil sai~lple (42 cubic inches). 

rye had approximately 5 times the nunlber of root 
hairs per unit of root length as  the non-competing 

greenhonse plant. H o ~ ~ ~ e v e r ,the indoor plant had f a r  
more and longer roots, ancl consequently a greater total 
number of root hairs. 

Assuming that roots and root hairs I\-ere evenly dis- 
tribnted throughout the samples, one cubic inch of soil 
from this oats field m~ould have approxinlately 110 roots 
and 150,000 root haire, with a combined length of 
about 630 feet and a surface area of 1 5  square inches. 
A similar cube of soil from a fieId of winter rye would 
have approximately 150 roots and 300,000 root hairs 
with a combined length of 1,300 feet and a surface of 
about 30 square inches. ICentuckg bluegrass would 
have, per cubic inch of soil, approximately 2,000 roots 
ancl 1,000,000 root hairs, with a combined length of 
over 4,000 feet and a surface area of about 65 square 
inches. When it is considered that these grasses hare 
from 150,000 to 1,000,000 root hairs per cubic inch of 
soil their importance in the physics of the soil is ob- 
.;,us. From the standpoint of their usefulness as  soil 
binders oats mould be least efficient, rye intermediate 
and bluegrass f a r  superior to either of the others in 
retarding erosion. 

H O ~ A R DJ. DITTMER 

DEPARTXEKT BOTANY,
OF 

STATEUNIVERSITY IOX-AOF 
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Pp. 1.i f 86. 8 plates. Oxford University Press. $2.25. 
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Four Important New Books in Botany 

H.uupt's -AN INTRODUCTION T O  BOTANY 
By ARTHUR W. HAUPT, L31cGra1~~-HillUni~ersity of California at Los Angeles. Pz~blicat ions 
in t h e  Botanical Sciences. 388 pages, 6 x 9. $3.00 

This comprehensive, IT-ell-balanced textbook presents clearly and concisely the fundamental facts and 
principles concerning the structure, functions, and life relations of plants. Special attention is given 
to evolution, heredity, adaptation, and other topics of general biological interest having cultural rather 
than technical value. This approach makes the book particularly suitable for a one-term survey 
course. Jiorphology is emphasized througllout the booli. 

Miller's-PLANT PHYSIOLOGY. New second editioqz. 
By EDWINC. MILLER, Kansas State College. -%lcGrau+-Hill Pllblicntions in t h e  Botanical 
Sciences. 1139 pages. 6 x 9. $7.50 

Designed both as test for advanced students and as a reference book for ins~estigators, this well-known 
book gives a complete survey of the field of plant physiology, with reference to the green plant. I n  
the new edition practically every chapter has been revised and enlarged to include the investigations 
and findings that have been made during the past seven years. The book is now strictly up to date, 
and contains over 6,000 references cosrering every aspect of the subject. 

Maximow's-PLANT PHYSIOLOGY. New second edition. 
By N. A. MAXI~IOI~, Vniversity of Saratov, U.S.S.R. Edited by R.B. HARVEY,University 
of Minnesota, and A. E. MZTRNEEK, JlcGraw-Hil l  Ptiblications in t h eUniversity of Missouri. 

Bota~tical  Xciences. 473 pages, 6 x 9. $4.50 


The present revision of this standard text is an entirely new book, rearranged and rewritten, with 
new materials from the data of current research on growth and reproduction, the applicatioii of 
hormones, respiration, photosynthesis, mineral nutrition, etc. 

Smith's-CRYPTOGAMIC BOTANY 
Vol. I. Algae and Fungi. 545 pages, 6 x 9. $4.00 

Vol. 11. Bryophytes and Pteridophytes. 380 pages, 6 x 9. $3.00 

By GILBERT M. SMITH, Stanford 'Il'niversity. JIcGraw-Hill P~~bliccl t io?tsin the Botanical 
Sciences. 

This interesting work covers the general classification and special morphology of plants below the leveI 
of seed plants. The classification is carried either to the order or to the family and there is a full 
account of the genus selected as representative of each order or family. There is also a general 
classification of the distinctive characteristics of the groups considered. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House,London, W.C.2 



New Books 


THEORETICAL This new text, covering all aspects of modern theoretical 

MECHANICS mechanics, contains ample material for both the intro- 

A Vectorial Treatment 	 ductory and the more advanced course. Presupposing 

only one year's work in calculus, it is outstanding for its 

clarity of exposition artd its thorough treatment of funda- 

mentals. Basic principles are expressed in theorems and 

completely proved. The consistent use of vector analysis 
Carl Jenness Coe 

throughout the book clears away many of the technical 

difficulties of the subject and makes possible a more 

thorough understanding of fundamental ideas than can 

be given otherwise. Particularly notable is the modern 

treatment of the Lagrangian and Hamiltonian mechanics 

without recourse to the difficult details of the calculus of variations. The book is fully 

equipped with excellent problems and exercise material. To be ready November 29. $6.00 

INTRODUCTION This text, for the one-semester course in the theory of 
TOTHETHEORY equations provides an unusually fine fouildation for Illore 

OF EQUATIONS advanced work in algebra. By the use of the concept of 

a field of nunlbers as the unifying principle, instead of 

the more usual theory of substitutions and groups, it 

presents the subject as a connected body of doctriiic in 
Louis Weisner n,hicli the various topics are all closely linked together, 

and gives a clear insight in the nature of algebra as a well 

integrated subject. Among the topics which are espe-

cially well treated are the theory of polynomials with 

respect to fields, the proof of the fundamental theorem 

of algebra, and the proof and use of the Lagrange inter- 

polation formula. Many well selected exercises are given throughout the book. $2.25 

Macmillan 




LaMOTTE 
SOIL NITRATE SET 

This set rras developed in cooperation with Prof. 
M. F. Morgan of the Connecticut Agricultural Es-
periment Station, to determine whether or not a 
soil contains enough nitrate nitrogen for good crop 
growth. Test is simple and easy to make. Results 
obtained show parts of nitrate per million parts of 
soil. Complete with instructions and La3Iotte Soil 
Handboolr, $10.00 f.0.b. Baltimore, Md. 

LaMotte Chemical Products Co. 
418 Light Street Baltimore, Md. 

This amazing new Method enables you, in your own 
home to speak and read any of 23 foreign languages
in an'incredihlv short time. Endorsed hy leading uni- 
versity professors and thousands of men and women 
as  the quickest, simplest and most thorough Ian uage 
method. Send for cataloeue and FREE Trial offer. II LINGUAPHONE INSTITUTE /
39 Rockefeller Center N e w  York City 
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MANUAL OF 
SEDIMENTARY 
PETROGRAPHY 

WILLIAM C. KRUMBEIN 
Instrzictor in Geology 
University of Chicago 

AND 

F. 	 J. PETTIJOHN 
Assistatzt Professor of  Geology 

Unizersity of Chicago 

HIS is the 	only complete treatment 
of sedimentary petrography written 

from the analytical point of view. It  is 
more comprehensive than other books 
dealing with the same subject. Not only 
are the usual topics of size and mineral 
analysis treated in complete detail, but 
such subjects as shape and surface-texture 
analysis, as well as orientation analysis, 
are included. Likewise considerable at- 
tention is paid to sampling techniques, 
generally given only brief consideration 
in works of this type. Finally, it con- 
tains ,the necessary statistical theory and 
methods. as well as o~t ical  theorv and 
methods; needed in rheLcietailed st;dy of '1 
sediments. 

This is an up-to-date, authoritative, 

and practical book that in addition to 

supplying the textbook needs of advanced 

courses in sedimentary petrography, will 

be of use as a reference book for research 

workers in sediments and for oil field 

laboratory workers, and will be helpful 

to soil scientists and ceramists. 
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