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T H E  MATHEMATICAL WAY OF THINKING' 
By Dr. HERMANN WEYL  

THE IXSTITUTE FOR ADVANCED STUDY, PRIXCETOX, N. J.  

BT the mathematical way of thinking I mean first 
that form of reasoning through which mathematics 
penetrates into the sciences of the external world- 
physics, chemistry, biology, economics, etc., and even 
into our everyday thoughts about human affairs, and 
secondly that form of reasoning which the mathema- 
tician, left to himself, applies in his own field. By 
the mental process of thinking we try to ascertain 
truth; it  is our mind's effort to bring about its own 
enlightenment by e~idence. Hence, just as truth itself 
and the experience of evidence, it  is something fairly 
uniform and universal in character. Appealing to the 
light in  our innermost self, i t  is neither reducible to a 
set of mechanically applicable rules, nor is it divided 
into watertight compartments like historic, philosoph- 

1 Address delivered at  the Bicentennial Celebration Con- 
ference o f  the University o f  Pennsylvania, September 17, 
1940. 

ical, mathematical !hinking, etc. W e  mathematicians 
are  no K u  Klux Klan with a secret ritual of thinking. 
True, nearer the surface there are certain techniques 
and differences; fo r  instance, the procedures of fact- 
finding in a courtroom and in a physical laboratory 
are conspicuously different. However, you should not 
expect me to describe the mathematical way of think- 
ing much more clearly than one can describe, say, the 
democratic way of life. 

A movement f o r  the reform of the teaching of 
mathematics, which some decades ago made quite a 
stir in Germany under the leadership of the great 
mathematician Felix Klein, adopted the slogan "func- 
tional thinking." The important thing which the aver- 
age educated man should have learned in his mathe- 
matics classes, so the reformers claimed, is thinking 
in terms of variables aad fulzctio~&s. A function de- 



lnay be filled with plaster, wax or fine lead shot. Ar-
range a permanent black wooden mounting and 
adjust two screws to run  through the plaster body 
sagitally so as to hold the finished specimen in the 
position desired. See Fig. B. 

Set artificial eyes (beads or glass pin heads) in  
their depressions on the head of the plaster body. 
Wash the skin in  water. Dry it  with paper towels. 
Slip the skin over the plaster body and sew up  the 
one longitudinal and two cross-slits. 

Brad the feet to their proper positions. I n  life 
such regions as  ears, eyelids and toes are pink, due to 
the presence of subcutaneous blood vessel distribution. 
These areas may be tinted lightly with red ink mixed 
with water to produce the appropriate shade. 

Adjust eyelicls, nose, ears and feet from time to 
time until the finished specimen hardens. 

Two great advantages of this method aside from 
its simplicity are, first, that each individual retains 
its inaividuality of form and, second, that each speci- 
men may be caused t o  assume any one of a great 
variety of possible poses. 

CLYDEE. KEELER 
WISTARINSTITUTE 

A MICROPHOTOGRAPHIC CAMERA 

IZTthe May 24 issue of Abrahamson de- SCIEZTCE~ 
scribed "An Inexpensive Microphotographic Camera." 
F o r  those interested in making a n  occasional photo- 
micrograph a very simple method was described and 
illustrated by Turrell.2 

The microscope is focused and a cheap vest pocket 
kodak, fitted with a yellow filter, is placed on the eye- 
piece, being kept in  position by its own weight. Ex-
posure is made with a cable release. If a focusing 
camera is used the focus should be set for  infinity and 
the lens diaphragm should be wide open. When using 
a 10 x ocular, the image circle does not fill the entire 
negative area, but it  can be enlarged. 

AUTOMATIC MERCURY VALVE 
THIS simple valve arrangement mill prevent the 

forcing or accidental spilling of nlercury from a n  
open tube, get offers negligible resistance to the flow 
or  oscillation of the mercury. 

The stainless steel ball ('B" and the constriction 
"A" (ground to a 45' angle) will form a valve that 
will stop the falling (Pig. 1)or rising (Fig. 2) mer,  
cury column "C" a t  "A+" 

With a valre (as shown in Fig. 1) located on the 
citrate side of a nlercury manometer such as is used 

1 SCIENCE,91: 509, 1940.  
2 F. 51. Turrell, Trans. Am. Rficros. Soc., July, 1933,  

267. 

FIG,/ f i e .  2 
FIG.1. Mercury manometer (Pyres) .   
FIG.2. Air sampling tube (Pyrex).  

fo r  direct blood pressure recording, it is impossik 
for  excessive pressure to expel the mercury. 

Air sampling tubes equipped as in  Fig. 2 will pt 
nlit rapid positive evacuation without the usual ov 
flow of mercury. 

HUGHB. MCGLADE 
THE OHIOSTATEUNIVERSITY 
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New Polaroid* J-Glass Filters 
13/qn diameter-only $3 per set 

This new set of Polaroid J-Glass 
Fllters rs now available at less 
than one-thlrd the prrce of any 
slmllar set offered before. Wlth 
polarlzers now ava~lable by the 
cat ton, sclence students may be 
~ndwzdwally equlpped t o  per- 
form classroom and laboratory 
experiments In polarrzed hght- 
now so Important In dally Ilfe. 

Price: per se t  of 2 (No. 310) 
$3.00. Per carton of 12 sets  
wrth 48-page text and 16-page 
manual (No. 311) $30.00. 

For new, complete cnta lo~ write your 
labo,atory stcpply home o'r Dtvtston 1 

POLAROID C O R P O R A T I O N  
728 Maln Street Cambridge, Mass. 

'T. M. Reg. U. S. Pat. Off. 
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Illustrated. 
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lustrated. 

DUPONT DE NEMOURS AND COMPANY, E. 
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Philadelphia. Fall Books, 1940. Pp. 12. 
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tembel-October, 1940. Pp. 23. Illustrated. 
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Pp. 38. 

Readers are requested to mention SCIENCE 
when they wrzte for catalogues. 

FASTER Sedimentation 
S M O O T H E R  operation 

. . . the NEW ANGLE 
principle gives you these 
three improvements in a 

MADE IN U. S. A. 

The A D A M S  SAFETY-HEAD Electric Centrifuge 
utilizer the ANGLE principle . . . suspension of 
the tubes at a fixed 55O angle in a conical metal 
shell which revolves as a unit. 

Faster sedimentation i s  achieved by the shorter dis- 
tance particles are required to travel before striking 
the sloped sides of the tube-credting mass-and thus 
reaching the bottom more quickly. When at rest the 
tubes remain in the angular position and no stirring up 
of sediment results. This feature is especially 
valuable in Blood Work, and in Biochemical 

As the complete conical head (SAFETY-HEAD) re- 
volves ar a unit, i t  provides a stabilizing effect result- 
ing in smoother, safe operation. 

The SAFETY-HEAD operates on A C  or DC and 
accommodates six 15 ml. test tubes. By purchasing 
MICRO and SEMI-MICRO shields, which are inter- 
changeable with the 1 5  ml. shields, the centrifuge 
may be adapted for use in Micro and Semi-micro 
work. Shields cost approximately 60 cents ~ c h .  

No. CT-1000 ADAMS SAFETY-HEAD Electric 
Centrifuge complete w i th  a lum inum shields 
and six 15 ml. round bot tom test tubes . . . 

Send for  catalog 110 SC Adams Centrifuges 


