




















































Barning - Continued from page 11 

The Limits of Feasible Testing 

To be at all confident of the reliabili­
ty of complex systems, there must be a per­
iod of testing under conditions of actual 
use. Simulations, analyses of possible 
modes of failure, and the like can all ex­
pose some problems, but all such tests are 
limited by the fact that the designers test 
for exactly those circumstances which they 
anticipate may occur. It is the unexpected 
circumstances and interactions -- an unex­
pected succession of lightning strikes, 
mechanical failure followed by operator 
error, a fire that destroys several cables 
simultaneously -- that cause the most severe 
problems. Short of having a nuclear war, 
the command and control systems for nuclear 
forces cannot be tested completely. 

A final issue is that systems in flux are 
more prone to problems than those which have 
remained stable for some time. If the arms 
race continues unabated, the command and 
control systems for nuclear forces will 
necessarily be changing as well. 

Technological Solutions Are Not a Viable Answer 

To summarize, at present a nuclear war 
caused by an isolated computer or operator 
error is probably not a significant risk, at 
least in comparison with other dangers. The 
most significant risk of nuclear war at pre­
sent seems to come from the possibility of 
a combination of an international crisis, 
mutually-reinforcing alerts, and possible · 
computer failure and human error. 

A continuing trend in the arms race has 
been increasingly accurate missiles. The 
development of such missiles, and particu­
larly their deployment in locations close 
to enemy territory, leave less and less time 
to react to and evaluate an alert (and de­
termine whether it is real or due to a com­
puter or human error). People simply cannot 
make decisions of such scope and consequence 
in a matter of minutes. Thus we see in­
creasing pressure to consider a launch-on­
warning strategy where we turn the decisions 
over to computers. But I have argued here 
that such a strategy seems foolhardy -- that 
computers are no better at such decisions 
than the programmers who write their soft­
ware. 

Where then does that leave us? The con­
clusion is clear: technological solutions 
to the problems of the arms race, such as 
more accurate weapons or more sophisticated 

COMPUTERS and PEOPLE 1 

computer hardware and programs, are not a 
viable answer. They may give the illusion 
of providing a solution, but the illusion 
is extremely dangerous. The problem is, in 
the end, with the policies and relations 
between governments that have created the 
threat that is now pushing us to make such 
unreasonable demands on technology. It is 
these policies and attitudes that the 
root of the problem, and it is in this hu­
man and political realm that solutions must 
be sought. 
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the camera will move to another place and 
look for it. If it is the object the com­
puter is interested in, the computer might 
zoom in closer or adjust the angle of view 
slightly. Most of those adjustments are al­
ready under computer control ; the camera's 
zoom, focus and iris controls will be added 
shortly." 

The robotic vision is combined with tac­
tile devices -- a mechanical hand and a sen­
sor that is shaped like a rigid finger. The 
finger, which is mounted on a robot arm, con­
tains 133 pressure-sensitive sites covered by 
a conductive foam. It can be used to trace 
the shape of an object, determine its sur­
face texture, and find cavities in it, such 
as the hole and handle of a cup. If the 
computer were searching for a cup and found 
a cylindrical object that appeared to have a 
handle on its side and a hole in its top, it 
could use the finger to determine whether the 
apparent handle and hole were real or just 
shadows. (It could also change the lighting 
or angle of view to accomplish the same 
task.) Once an object has been identified, 
the computer can use a specially designed 
mechanical hand to grasp the object proper­
ly -- an easy task for a person but a very 
difficult one for a machine -- and then to 
manipulate it. 

The robot hand has more dexterity than 
those commonly used in industry. It has 
three fingers, each with two joints and tac­
tile sensors, and the third finger can move 
about the base to oppose the other two in a 
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Puzzles for Nimble Minds - and . C1mputers 
I•' • • 

Games and 

It is fun to use one's mind, and it is fun _to use the 
artificial mind of a computer. We puhJish here a variety 
of puzzles and problems, related in 011e way' or another 
to computer game playing and comp~~er puzzle solving, 

NA YMANDIDGE 

In this kind of puzzle an array of random or pseudo­
random digits ("produced by Nature") has been subject­
ed to a "definite systematic operation" ("chosen by Na­
ture"). The problem ("which Man is faced with") is to 
figure out what was Nature's operation. 

A "definite systematic operation" meets the follow­
ing requirements: the operation must be performed on 
all the digits of a definite class which can be designated ; 
the result must display some kind of evident, systematic, 
rational order and completely remove some kind of ran­
domness; the operation must be expressible in not more 
than four English words. (But Man can use more words 
to express the solution and still win.) 

NA YMANDIDGE 8501 
9 6 8 0 0 1 2 4 6 7 6 3 6 5 0 7 2 6 4 3 

8 3 8 4 1 1 2 5 5 2 2 2 2 3 8 4 4 9 4 7 

0 3 7 9 8 2 7 5 2 8 5 6 3 4 4 3 6 4 9 3 

6 0 5 5 0 8 5 9 4 4 2 3 4 0 2 4 1 3 9 5 

5 0 3 6 8 2 6 9 3 7 4 6 5 4 0 5 9 1 2 8 

2 7 1 1 8 1 4 4 5 5 2 0 4 0 6 0 7 2 5 

8 4 8 4 5 6 4 0 3 3 3 6 3 8 3 5 6 9 4 2 

2 0 5 8 4 5 6 8 5 3 4 4 8 5 9 6 4 2 2 7 

2 7 4 6 7 3 5 9 0 1 9 9 8 1 6 5 8 1 7 8 

4 2 0 7 2 8 8 6 4 8 3 0 2 2 1 6 1 2 7 2 

MAXIMDIDGE 

In this kind of puzzle, a maxim (common saying, prov­
erb, some good advice, etc.) using I 4 or fewer different 
letters is enciphered (using a simple substitution cipher) 
into the 10 decimal digits or equivalent signs, plus a few 
more signs. To compress any extra letters into the set 
of signs, the encipherer may use puns, min·or misspellings, 
equivalents (like CS or KS for X), etc. But the spaces 
between words are kept. 

l\JIAXIMDI OGE 8501 

o~ 0'7Ul\V'74J 
0 'V' ~z 'V~ 

~Xy.Jo/ "fb 

o1LNei/ Macdonald 
:.: Assis~ant Editor .. . 

or to programming a computer to understand and use 
free and unconstrained natural language. 

We hope these puzzles will entertain and challenge 
the readers of Computers and People. 

NUMB LES 

A "numble" is an arithmetical problem in which: 1 ~~- :.· 

its have been replaced by capital letters;., and tpere are . ~ 
two messages, one which can be read right away , and a · 
second one in the digit cipher. The problem is to solve 
for the digits. Each capital letter in the arithmetical 
problem stands for just one digit 0 to 9. A digit may 
be represented by more than one letter. The second 
message, expressed in numerical digits, is to be translat-
ed (using the same key) into letters so that it may be 
read; but the spelling may use puns or deliberate (but 
evident) misspellings, or may be otherwise irregular, to 
discourage cryptanalytic methods of deciphering. 

NUMBLE 8501 

Y 0 U R 

* S 0 N 

A 0 J I Y 

N 0 I AS 

AES Y 0 

A S R E U Y 

55323 67882 90 

Our thanks to the following person for sending us 
solutions: T.P. Finn, Indianapolis, IN - Maximdidge 
8407, 8409; Numb le 8407. 

SOLUTIONS 

MAXIMDIDGE 8409: Life is a light in the wind. 
NUMBLE 8409: First lay the egg, then cackle. 
NAYMANDIDGE 8409: Column 5: 2, 3. 

NAYMANDIDGE 8409 

7 6 1 1 3 5 0 8 9 1 8 2 1 7 3 8 5 7 7 2 

5 0 4 5 3 5 2 4 8 2 5 0 4 0 5 3 4 3 4 3 

5 3 0 2 2 6 6 0 1 6 1 8 1 5 9 5 0 3 4 4 

3 6 8 9 3 0 2 8 6 3 0 2 4 5 5 2 9 5 1 3 

0 1 4 8 2 4 4 9 5 4 9 1 2 6 0 7 5 4 2 5 

2 8 8 1 2 8 3 5 1 1 8 8 1 7 0 5 2 2 5 4 . 

7 9 2 4 3 5 0 5 0 4 3 2 3 1 0 1 0 9 9 5 

1 9 8 0 3 4 2 0 7 2 2 5 8 2 9 2 2 5 5 7 

0 9 8 7 2 4 6 7 1 8 2 0 3 6 9 4 7 6 5 0 

7 5 5 8 3 5 6 3 2 4 3 1 0 1 4 4 0 0 9 9 
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