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Nicholas] "estimates that in the biological sciences 
alone exclusive of medicine, there are available about 
67,000 scientist^."^ 

Professor Dunn appears to have completely mis- 
read Professor Nicholas's article, the purpose of 
which was to show the vital relation of the work of 
the said estimated 67,000 biological scientists to the 
war effort. I n  fact, his whole article is  a plea for 
the conservation of manpower in the biological sci- 
ences to prevent an  imminent shortage of workers 
in these fields so essential to the maintenance of our 
war effort; 

A few quotations from Professor Nicholas's article 
will make this abundantly clear : 

The services must be fed and clothed, and increased 
amounts of materials essential to these vital functions 
must be produced by a campaign of blood and sweat as 
rigorous as that involved in the mining of metals or the 
extraction of fuel. No other field must contribute so 
much to the war effort in material and in morale as do 
biology and agriculture; they provide the ultimate foun- 
dation for victory. . . . At no time in our history has 
this group been loaded with a greater responsibility. 
This i t  accepts, asking only that Selective Service care- 
fully consider the importance of the biological group and 
the maintenance of its personnel; that legislative plan- 
ners be brought, if possible, to think of how serious and 
far-reaching would be the effect of ill-considered restric- 
tions of its efforts. 

This is a far  cry from Professor Dunn's assertions 
implying that 67,000 biological scientists are available 
for war work. He evidently disagrees with Napoleon 
that "An army travels on its stomach" and appar- 
ently would have us believe that the only people whose 
work relates immediately to the war are those who 
make bullets and those who fire them. 

T H E  MOSCOW SCHOOL O F  TOPOLOGY1 . 

FROMa purely logical point of view, topology, the 
mathematical science of continuity, is one of the most 
fundamental branches of mathematics. According to 
Hermann Weyl, all mathematics grows out of algebra, 
which studies the realm of discrete operations with 
numbers and other mathematical symbols, and topol- 
ogy unites these symbols into continuous variations. 

From a more practical point of view, topology occu- 
pies one of the key positions among the many different 
branches of modern mathematical science. I n  nearly 
all these branches of mathematics as well as in many 
fields of physics and engineering there is an increasing 
number of problems where the essential difficulty of 
solution lies in working out a subtle quantitative 
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analysis which can be performed only by topological 
methods. 

Little wonder, then, that topology attracts the spe- 
cial attention of mathematicians the world over. 
IIenri PoincarB, the greatest mathematician of the be- 
ginning of this century, devoted his most profound 
research efforts to topology. I n  the United States of 
America topology and its applications occupy almost 
exclusively such great scientists as Birkhoff, Veblen, 
Alexander and Lefschetz. The energetic work and 
brilliant discoveries of the last three mentioned scien- 
tists have made Princeton a world center of topolog- 
ical thought which has given refuge to such famous 
European scientists as Hermann Weyl and J. V. 
Neuinann. 

A school of topologists working no less intensively 
was established in the U.S.S.R. by Paul Uryson, Paul 
Alexandrov and Leo Pontryagin. Even the initial 
works of Alexandrov and Uryson, which were done in 
1920-1924, created large new branches of topology- 
the theory of dimensions of Uryson and the theory of 
bicompact spaces of Alexandrov. Uryson died at the 
age of 26 and Alexandrov devoted himself with ex-
ceptional energy to arranging and publishing Uryson's 
unfinished work, an activity which resulted in a num- 
ber of sizable memoirs. Alexandrov a t  the same time 
introduced a new trend into topology by devoting his 
efforts to a synthesis of the classical combinational 
topology of simplest geometrical figures with general 
ideas of theoretical-multiple nature. The general com- 
binational topology created by him has become one 
of the fundamental trends for further research by 
topologists and mathematicians the world over. 

By the end of the twenties Alexandrov's pupil, Leo 
Pontryagin (now a corresponding member of the 
Academy of Sciences), collaborated in his teacher's 
research. After his initial efforts, which constituted 
a continuation of Alexandrov's work, Pontryagin 
turned his attention to the theory of continuous 
groups in which he achieved fundamental results, 
changing this branch of mathematics a t  its very roots. 
His basic accomplishments were published in a book 
which appeared in 1939 simultaneously in the U.S.S.R. 
and U.S.A. 

I n  addition to Pontryagin, a brilliant group of 
pupils has gathered around Alexandrov. Among them 
are Andrei Tikhonov, Leo Tumarkin and Alexander 
Kurosh. These men have done a great deal both in 
topology and in its applications. Fo r  instance, Tik- 
honov (who is now also a corresponding member of 
the Academy of Sciences) applies topological methods 
successfully to mathematical analysis and geophysics. 

The work of Soviet topologists continues with un- 
abating intensity even in wartime. Alexandrov him- 
self completed during 1941-1942 his fundamental re- 
search on the properties of the mutual disposition of 



geometrical figures for which he was granted one of 
the Stalin first prizes for 1942. Pontryagin, Tikhonov 
and several other topologists are now actively work- 
ing on special war problems. 

A number of topologists of the younger generation 
are in the ranks of the Red Army. Some of them send 
their scientific works to the Academy of Sciences for 
publication in its Reports, even from the front. Grad-
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uate students Shanin and Fomin conipleted their topo- 
logical work while in the Red Army and came from 
the front to take their examinations. 

Soviet topologists strive even under the most trying 
conditions of war not to lose their place in the inter- 
national cooperation of mathematics. 
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ties. New employees in the Weather Bureau were 
recruited at the sub-professional level and were 
trained through a system of apprenticeship to fill pro- 
fessional positions. University administrators were 
not willing to establish facilities for training and for 
research in meteorology so long as there were no 
professional opportunities for graduates. 

With the rapid development of commercial and 
military aviation during the last 20 years there arose 
a need for weather forecasts more detailed and spe- 
cialized than the Weather Bureau could provide. I n  
1927, with the support of the Guggenheim Fund for 
the Promotion of Aeronautics, an experimental air- 
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THE publication of Espy's epoch-making "Philoso- 
phy of Storms" a century ago initiated a period of 
great development in meteorolohy in this country. 
Espy had recruited a corps of volunteer weather ob- 
servers in the eastern part of the United States, and 
from the reports received from them by mail he under- 
took to systematize the information on size, form and 
rate and direction of travel of individual storms. The 
later development of the telegraph made it possible to 
get weather reports quickly and led to the conviction 
that the weather could be foretold. For a few years 
prior to the Civil War the Srnithsonian Institution 
issued daily public weather forecasts. Official me- 
teorological services were established in rnany coun-
tries during the 1870's; our own was created in the 
first year of that decade within the Army Signal Ser- 
vice. Thus meteorology in this country became an 
official technology and the responsibility for its wel- 
fare rested in a government agency, which presently 
was reorganized and became the Weather Bureau. 
The chief preoccupation of the bureau was with 
weather forecasting. 

There were no trained meteorologists and unfor- 
tunately little eneouragernent was given to the devel- 
opment of adequate training facilities in the universi- 

ways weather service was established for the air route 
between Los Angeles and San Francisco. Carl-Gustaf 
Rossby was selected to conduct the trial. This airways 
weather service quickly proved that meteorology could 
be of inestimable service to aviation and a need for 
trained meteorologists soon became evident. With 
the support of the Guggenheim Fund, a rneteorology 
course was instituted a t  the Massachusetts Institute of 
Technology in 1928, with Rossby in charge. Gradu-
ally, young men who had taken this course began to 
make themselves felt in the Army and the Navy and 
in civil aviation. At the same time fundamental re- 
search in meteorology was greatly stimulated and 
graduate work in the subject led to the conferring 
of the first Sc.D. degree in meteorology in this country 
about eight years ago. During the last five years 
Iiossby and his students have been responsible for the 
establishment of departments of meteorology in three 
other first-rate institutions: New York University 
(I938), the University of Chicago (1940) and the 
University of California a t  Los Angeles (1940). 

A logical by-product of the phenomenal growth of 
aeronautical meteorology in the last decade has been 
the publication of text-books. Already they occupy 
a five-foot shelf and they are mostly of very high 
quality. I n  the main, however, they are strongly 
biased by the special needs of aviation and do not even 
claim to treat of the whole of meteorology. For this 
state of affairs Rossby and his associates can not be 
blamed. They realize that there can be no important 
advance in the art  of weather forecasting without 


