
ed theories are necessary steps on the 
wav to scientific ones o r  iust the result of 
gaps in experience and knowledge. We 
cannot say, therefore, exactly how in- 
vented theories should best be treated in 
the classroom. 

These are the kinds of questions that 
can be answered only by the kind of 
continuing research in mathematical and 
scientific cognition that was advocated 
in my article. 

LAUREN B. RESNICK 
Learning Research and Development 
Center, University of Pittsburgh, 
Pittsburgh, Pennsylvania 15260 

Soviet-U.S. Exchanges 

With reference to John Walsh's article 
"Soviet-U.S. exchanges under scruti- 
ny" (News and Comment, 22 July, p .  
346), perhaps the members of the Na- 
tional Academy of Sciences will recall 
the comments of the late Philip Handler. 
Fittingly enough, the following words 
were delivered at  the Helsinki Accords 
meeting in Madrid in 1980: 

We perceive no essential distinctions be- 
tween pursuit of truth about the nature of man 
or of the physical universe and pursuit of truth 
about the human condition in the societies in 
which we live. We will continue to speak out 
for those whose rights have been denied, for 
the cost of silence i4 the abandonment of 
human rights, and that is a price we will not 
Pay. 

Later,  at the Sakharov 60th birthday 
celebration held on 2 May 1981 at the 
Rockefeller University in New York 
City, Handler said: 

[Wle were criticized by some . . . for sus- 
pending our small program of Soviet bilateral 
symposia (not our individual exchanges) on 
the ground that we were deliberately reducing 
the very type of exchange we consider most 
essential to scientific progress; on the ground 
that we were punishing the Soviet scientific 
community which, itself, has no control over 
what happens to such people as Yuri Orlov, 
Sergei Kovalev, Anatoliy Shcharanskiy, or 
Andrei Sakharov; and, not quite consistently 
with the latter argument, on the ground that 
the cause of peace is deflected or damaged 
when scientists are prohibited from meeting; 
and finally, on the ground that we were not 
being even-handed, not also cutting ex- 
changes with Argentina or Uruguay or Korea 
for their violations of human rights. 

Our response has been that the suspension 
of bilateral symposia rests on the fact that the 
Soviets have for years insisted on bilateralism 
to the exclusion of virtually all other modes of 
interchange. We are, in effect, forced to meet 
an their terms and conditions, therefore, in 
order to send a message that is loud and clear, 
we must do so in their chosen environment. 
And we lack similar opportunity in those 
countries with which we have no such agree- 
ments. 

Of course we have no desire to punish the 
Soviet scientific community and we certainly 
agree to the presumption that the individual 
members of that community are innocent of 
the acts of indecency committed by an arm of 
their government with which they have no 
contact and on which they have no influence. 
But if one accepts that premise, one has a 
hard time in also accepting the notion that two 
astrophysicists, for example, talking their 
brand of science at a quiet meeting, some- 
where, have any more influence in the Krem- 
lin or in the White House concerning the 
outcome of SALT 11, or the invasion of Af- 
ghanistan, or the state of play in Poland, or 
Cuba, than they have on the Soviet Govern- 
ment's respect for human rights. If they were 
unable to converse, the loss would be to 
science and, quite probably, to the morale of 
the already somewhat isolated Soviet scien- 
tific community, but not to these other, larger 
causes for which we had hoped so much. It 
has taken me all these years to acknowledge 
to myself that the loss to the cause of peace 
from loss of these innocent meetings would be 
very, very small indeed. . . . 

W .  MURRAY TODD 
$0109 Lloyd Road, 
Potomac, Maryland 20854 

Japanese Computer Project 

At the Sixth International Conference 
on Software Engineering in Tokyo last 
September, several senior officials of the 
Japanese Institute for New Generation 
Computer Technology (ICOT) presented 
a description of their Fifth Generation 
Computer (SG) project a t  a special ses- 
sion for the benefit of foreigners attend- 
ing the conference. The reaction of many 
of the guests was incredulity; a few were 
outright hostile. 

After recovering from my initial shock 
at the behavior of some of my fellow 
countrymen (who were, after all, guests 
at a presentation arranged especially for 
them), I tried to figure out what was 
evoking such a strong reaction. In dis- 
cussing it later with my colleagues, we 
concluded that it was probably the 
vagueness of the ICOT plans for achiev- 
ing what everyone admitted were very 
ambitious research goals. 

The reaction of American researchers 
to the Japanese project plans says some- 
thing important about the research fund- 
ing climate in the United States. If a 
researcher in this country were to pre- 
sent such an ambitious and expensive 
research proposal with such vague plans, 
not only would he not receive funding for 
the project but most likely he would also 
suffer such a "loss of face" that he 
would not receive funding for any future 
research proposal. 

The Japanese, on the other hand, say 
that "vagueness" is necessary and un- 

avoidable-perhaps even desirable-in 
long-term projects of "basic" research. 
They very openly admit that they have 
never before attempted such a large ba- 
sic research undertaking as the 5G proj- 
ect and that they are very much con- 
cerned about how to manage such a 
"high risk" endeavor. To  be sure, they 
went through an exhaustive 3-year study 
to decide what the goals of the project 
should be but, having done that, they did 
not insist upon detailed plans spelling out 
just how the goals would be achieved. 
Rather, they sought to put together high- 
ly qualified research teams, provide 
them with carefully selected leaders and 
advisers, assure them of ample funding 
for a t  least the first 3 years, and leave 
them alone to get on with the job. If the 
Japanese must prove to the world that 
they are capable of "creativity" in doing 
basic scientific research, I cannot think 
of a better environment in which to do 
it-except, perhaps, one with less pub- 
licity and fewer interruptions by a con- 
stant stream of visitors. 

Thus, the reaction of the audience in 
Tokyo last fall may not really have been 
directed at  the 5G project itself nor even 
at the challenge to American supremacy 
in computer science that it represents. 
Instead, it may have been prompted by 
the conditions under which American 
scientists must try to respond. Certainly, 
we have the best of intentions in trying to 
get as much as we can out of every last 
research and development (R & D) dol- 
lar, but perhaps we are overmanaging 
R & D in the United States. "Golden 
Fleece Awards" notwithstanding, we 
cannot expect to know in advance (i) 
how long each project will take, (ii) what 
the results will be, and (iii) how much it 
will cost.  If we  knew all of that, it simply 
would not be R & D. Moreover, increas- 
ing concerns over "technology transfer" 
may be leading us to  poison our own 
research environment still further by im- 
posing Department of Defense censor- 
ship. 

Perhaps, as with previous Japanese 
efforts, the primary contribution of the 
Japanese 5G project will be managerial, 
not technological. In that case, the form 
of American responses to the project 
may be more important than their con- 
tent. 

GEORGE E. LINDAMOOD 
U,S. Ofice of Naval Research, 
Liason Ofice Far East (Tokyo), 
APO Sun Francisco 96503 

Errarum: In the report "Spectral consequences of 
photoreceptor sampllng in the rhesus retina" by J. I. 
Yellott, Jr. (22 July 1983, p. 382), the flrst sentence 
:,£ the legend to figure 1 (p. 383) yhould read: 

(Column 1) Photomicrographs ( x  900) of 60- by 72. 
km sections of the rhesus retlna (i')." 
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