
Computers and Game-Playing
Author(s): Mortimer Taube
Reviewed work(s):
Source: Science, New Series, Vol. 132, No. 3426 (Aug. 26, 1960), pp. 555-557
Published by: American Association for the Advancement of Science
Stable URL: http://www.jstor.org/stable/1705834 .
Accessed: 04/09/2012 03:00

Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at .
http://www.jstor.org/page/info/about/policies/terms.jsp

 .
JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

 .

American Association for the Advancement of Science is collaborating with JSTOR to digitize, preserve and
extend access to Science.

http://www.jstor.org 

http://www.jstor.org/action/showPublisher?publisherCode=aaas
http://www.jstor.org/stable/1705834?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp


the minds of the intellectual leaders to 
whom the public looks for guidance, 
I find it significant that among the 
leading scientific policy makers we still 
have the quality, insight, and range of 
concerns of such men as Rabi, Szillard, 
Oppenheimer, Bronk, Wiesner, Stratton, 
Kistiakowski, Beadle, Harrison Brown, 
and Glen Seaborg, to name only a few 
at random. 

Perhaps, however, this hopeful as- 
pect of present scientific leadership is 
only transitory. These men received 
their training in the days before the 
"new science." If the concerns of the 
new generation of scientists fit those 
expressed in Dr. Eiduson's sample, one 
may indeed wonder what will happen 
when the men and women she studied 
take the place of our present spokes- 
men for science. 

GERALD HOLTON 

Department of Physics, 
Harvard University 
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.Since Science is intended not only 
for scientists in general but also for 
intelligent and interested laymen, it 
seems unfortunate that Norbert Wiener 
[Science 131, 1355 (1960)] should 
have permitted himself to use the jar- 
gon of computer specialists without 
any explanation of the special mean- 
ings which accompany this jargon. 
Wiener discusses checker-playing ma- 
chines, chess-playing machines, and 
learning machines, and this may give 
the impression that these are actual 
physical embodiments of such abilities. 
Actually, no such machines exist. 
Wiener has here followed the practice 
of discussing a program on a general- 
purpose computer as though it repre- 
sented a special-purpose machine 
which would operate in the manner 
set forth in the program. 

A program is a set of numbers in 
a certain order, and without human 
interpretation it remains only that. Un- 
doubtedly a machine could be built 
which could move checkers and chess- 
men, but it could only operate on stand- 
ard-size pieces and could not recognize 
as chessmen the innumerable pieces of 
different design which the human 
player recognizes and moves around 
quite simply. 

It is also possible to play abstract 
chess, like games in a book, without 
moving pieces physically; but there are 
analog relationships in real chess-for 
example, the emptiness of a line, which 
is the requirement for movement or 
castling-which cannot be directly 
handled by any digital machine. These 
analog relationships can be approxi- 
mated digitally by remembering and 
recalculating the moves of all other 
26 AUGUST 1960 
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SAMES Electrostatic Generators, producing substantial amounts of output power 
at voltages up to 600 kv, are the first such generators ever designed for day-to-day 
industrial use. They're marketed in the U.S. exclusively by Sorensen. 

Output voltage is very nearly pure d-c, marked by the almost complete absence 
of ripple or other a-c components. Voltage regulation ranges from 4% to 0.33% 
for medium stability models and from 0.1% to 0.001% for high stability models. 

You'll find these advanced high-voltage d-c sources described in the new 6-page 
SAMES brochure. A new 32-page Sorensen catalog is also available which lists 
more than 400 models of high-precision power supply equipment and gives valu- 
able selection and application data. Write for your copies today. Sorensen & Com- 
pany, Richards Avenue, South Norwalk, Conn. 0.5 
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* Voltages up to 600,000 volts 

* Substantially pure d-c output 
* Powers to 2.4 kw 

* Outstanding safety: 
Low output capacitance 
Low overload current :J 
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Tempunit fits any suitable container to 
make a complete ready-to-operate water 
bath in less than a minute! 

Tempunit provides .05° C control differ- 
ential from ambient to 95° C (203° F) in a 
4-gallon uninsulated container. Suction 
from stirrer circulates over 1 liter of water 
per minute to external instruments. 

Tempunit uses a rugged, heavy-duty neow 
prene rubber bellows for fail-safe pneumatic 
control of a 1000-watt immersion heater. 
All submerged parts except the bimetallic 
sensing element are nickel-plated for extra 
long life. 

Net weight 6H lbs. Shipping weight 12 
lbs. Overall height 12#. Case dimensions 
5t x 4Rt x 6Mt. For operation on 115 Volt 
60 Cycle A.C. 

No. S414-60 Tempunit each ....................... S135.00 

ARTHUR S. LaPINE and COMPANY 
6001 South Knox Avenue * Chicago 29, Illinois 
IABORATORY SUPPLIES AND REAGENTS 
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pieces in order to determine whether 
a given line is empty and, hence, that 
a certain move is possible. But such 
a set of calculations is not identical to 
the visual recognition that the space 
between two pieces is empty. A large 
part of the enjoyment of chess for 
example, its relationship to war games 
-derives from its deployment or topo- 
logical character, which a machine 
cannot handle except by elimination. 
Wiener recognizes this problem by not- 
ing that different programs would be 
required for opening, middle, and end 
games. If game is used in the usual 
sense- that is, as it was used before 
the word was redefined by computer 
enthusiasts with nothing more serious 
to do it is possible to state categori- 
cally that machines cannot play games. 
They cannot play chess any more than 
they can play football. 

In Wiener's earlier work, Cybernet- 
ics, he was able to make a case for 
learning machines only by equating 
learning with conditioned reflexes. As 
a matter of fact, the doctrine of con- 
ditioned reflexes as an explanation of 
human habits and human learning is 
certainly questionable, if not false. 
Sherrington can be accepted as an 
authority in stating that although the 
behavior of living organisms can be 
modified by subjecting them to certain 
patterns of experience, reflexes in the 
physiological sense of that term are 
not conditionable or modifiable. In 
short, the expression conditioned re- 
flex is a contradiction, because physiol- 
ogists distinguish reflex activity from 
other types of nervous activity on the 
basis of the fact that reflexes cannot 
be conditioned. There is nothing more 
strange or mysterious in this fact than 
there is in the denial of the Lamarckian 
doctrine of the inheritance of acquired 
characteristics. Sherrington explicitly 
and categorically distinguishes reflex 
behavior from habitual behavior on the 
grounds that habitual behavior is ac- 
quired and modifiable, whereas reflex 
behavior is not. 

Having described the feedback oper- 
ations of computers in Cybernetics, 
Wiener goes on to say: "I wish to 
emphasize that I do not say that the 
process of the conditioned reflex oper- 
ates according to the mechanism I have 
given; I merely say that it could so 
operate. If, however, we assume this 
or any similar mechanism, there are 
a good many things we can say con- 
cerning it. One is that this mechanism is 
capable of learning. It has already been 
recognized that the conditioned reflex 
is a learning mechanism.... There is 
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When reputable scientists begin to 
accept explanations merely on the basis 
that they could be true and that nothing 
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Linhof Super Technika cameras...photb 
graphic mainstays of top-level research 
teams throughout the world, meet exacting 
challenges-in the field and in the labora- 
tory-wherever photo-analysis is crucial to 
scientific understanding. 
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WALLxMOU NTED 
INCUBATOR 

A new NAPCO incubator has beell 
designed for use where bench space 
is at a premium and is equipped to 
be hung on walls. Work space con- 
tains 2l/2 cu. ft. Heaters within the 
walls operate at black heat, protected 
from spilled paraffin. Equipped with 
brackets incubator can be hung on 
any type wall. 
Incubator is fully equipped with a 
copper-framed inner glass door, gas- 
keted outer door, two nickle-plated 
shelves adjustable on ]/2" centers. 
Additional shelves available. Glass 
fiber insulation. Temperature range 
3° C. above room to 65° C., differ- 
ential + 0.5 ° C. Instrumentation in- 
cludes main switch, calibrated hy- 
draulic thermostat, pilot light and 
chemical thermometer ( O ° -1 1 O ° C. ) 
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forbids their being true, science be- 
comes indistinguishable from supersti- 
tion. 

One final comment should be made 
about the danger of heuristic argu- 
ments about heuristics in science. 
Wiener objects to von Neumann's 
theory of games, which depends upon 
stating the complete formal rules of a 
game, and suggests that we substitute 
tentative play modified by experience. 
He justifies this suggestion by pointing 
out that this is the way human beings 
play chess, in particular, or run their 
affairs, in general. He points out that 
certainly Napoleon won his victories by 
modifying his strategies in terms of the 
different abilities and responses of his 
opponents. He seems not to recognize 
that this strategy also led Napoleon to 
Russia and Elba. 

MORTIMER TAUBE 
Documentation Incorporated, 
Washington, D.C. 

Science and Human Affairs 

The AAAS Committee on Science in 
the Promotion of Human Welfare 
should be congratulated on its state- 
ment [Science 132, 68 (8 July 1960)]. 
Most of us will agree that the problem 
discussed is real and urgent. No one 
should oppose the suggested prepara- 
tion and dissemination of reports for 
the general public. 

The "development of liaison between 
scientists and the public on a local 
basis," however, raises some prickly 
problems and should stir up a continu- 
ing debate. The scientist who tries to 
take part in political and economic 
activities as a scientist, instead of merely 
as a citizen, comes face to face with 
the fact that all important decisions 
in business, politics, and war are made 
on the basis of inadequate information 
and unproved theory; in an embarrass- 
ingly large number of cases, the sci- 
entist can only point out the depth 
and breadth of human ignorance-and 
shut up. But in many cases the border 
line between personal prejudice and 
scientific theory is pretty dim, and the 
man who sets out to explain the facts 
about radioactive fallout or increas- 
ing birth rates is apt to find himself de- 
fending a political philosophy or reli- 
gious dogma. 

Unfortunately, it is a general rule 
that men tend to be radicals in fields 
which they know well and conserva- 
tives in areas where their knowledge 
is superficial. Physical scientists and 

forbids their being true, science be- 
comes indistinguishable from supersti- 
tion. 

One final comment should be made 
about the danger of heuristic argu- 
ments about heuristics in science. 
Wiener objects to von Neumann's 
theory of games, which depends upon 
stating the complete formal rules of a 
game, and suggests that we substitute 
tentative play modified by experience. 
He justifies this suggestion by pointing 
out that this is the way human beings 
play chess, in particular, or run their 
affairs, in general. He points out that 
certainly Napoleon won his victories by 
modifying his strategies in terms of the 
different abilities and responses of his 
opponents. He seems not to recognize 
that this strategy also led Napoleon to 
Russia and Elba. 

MORTIMER TAUBE 
Documentation Incorporated, 
Washington, D.C. 

Science and Human Affairs 

The AAAS Committee on Science in 
the Promotion of Human Welfare 
should be congratulated on its state- 
ment [Science 132, 68 (8 July 1960)]. 
Most of us will agree that the problem 
discussed is real and urgent. No one 
should oppose the suggested prepara- 
tion and dissemination of reports for 
the general public. 

The "development of liaison between 
scientists and the public on a local 
basis," however, raises some prickly 
problems and should stir up a continu- 
ing debate. The scientist who tries to 
take part in political and economic 
activities as a scientist, instead of merely 
as a citizen, comes face to face with 
the fact that all important decisions 
in business, politics, and war are made 
on the basis of inadequate information 
and unproved theory; in an embarrass- 
ingly large number of cases, the sci- 
entist can only point out the depth 
and breadth of human ignorance-and 
shut up. But in many cases the border 
line between personal prejudice and 
scientific theory is pretty dim, and the 
man who sets out to explain the facts 
about radioactive fallout or increas- 
ing birth rates is apt to find himself de- 
fending a political philosophy or reli- 
gious dogma. 

Unfortunately, it is a general rule 
that men tend to be radicals in fields 
which they know well and conserva- 
tives in areas where their knowledge 
is superficial. Physical scientists and 

forbids their being true, science be- 
comes indistinguishable from supersti- 
tion. 

One final comment should be made 
about the danger of heuristic argu- 
ments about heuristics in science. 
Wiener objects to von Neumann's 
theory of games, which depends upon 
stating the complete formal rules of a 
game, and suggests that we substitute 
tentative play modified by experience. 
He justifies this suggestion by pointing 
out that this is the way human beings 
play chess, in particular, or run their 
affairs, in general. He points out that 
certainly Napoleon won his victories by 
modifying his strategies in terms of the 
different abilities and responses of his 
opponents. He seems not to recognize 
that this strategy also led Napoleon to 
Russia and Elba. 

MORTIMER TAUBE 
Documentation Incorporated, 
Washington, D.C. 

Science and Human Affairs 

The AAAS Committee on Science in 
the Promotion of Human Welfare 
should be congratulated on its state- 
ment [Science 132, 68 (8 July 1960)]. 
Most of us will agree that the problem 
discussed is real and urgent. No one 
should oppose the suggested prepara- 
tion and dissemination of reports for 
the general public. 

The "development of liaison between 
scientists and the public on a local 
basis," however, raises some prickly 
problems and should stir up a continu- 
ing debate. The scientist who tries to 
take part in political and economic 
activities as a scientist, instead of merely 
as a citizen, comes face to face with 
the fact that all important decisions 
in business, politics, and war are made 
on the basis of inadequate information 
and unproved theory; in an embarrass- 
ingly large number of cases, the sci- 
entist can only point out the depth 
and breadth of human ignorance-and 
shut up. But in many cases the border 
line between personal prejudice and 
scientific theory is pretty dim, and the 
man who sets out to explain the facts 
about radioactive fallout or increas- 
ing birth rates is apt to find himself de- 
fending a political philosophy or reli- 
gious dogma. 

Unfortunately, it is a general rule 
that men tend to be radicals in fields 
which they know well and conserva- 
tives in areas where their knowledge 
is superficial. Physical scientists and 
engineers are usually classed as re- 
actionaries by the more original theo- 
rists of politics and economics. It 
would be unfortunate if our efforts to 
serve humanity merely resulted in iden- 
tifying science with the most archaic, 
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STUDY OF EXTREMELY FAST CHEMI- 
CAL REACTIONS iS possible because the 
Bendix Mass Spectrometer can make 
10,000 analyses or mass spectra per 
second. An important feature is our 
newly developed hot filament sample 
inlet system, available for new Bendix 
Spectrometers and those now in use. 
Together with line-of-sight sampling, 
this facilitates ready analysis of solids. 
Bendix wide mass range and high reso- 
lution are ideal for study of high 
molecular weight materials. Display 
may be chart recording, oscilloscope 
scanning, or both simultaneously. 

BE CAUSE THE ONE INSTRUMENT 
SERVES MANY USES in analyzing gases, 
solids and liquids, it gives greater 
value per-dollar-invested. To learn what 
advantages it may have for your busi- 
ness, write . . . 
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