






























































roof of his shed would still keep out the
rain, and padlocked the door of the shed.

"There,'" he said to himself, "I think
those ears of corn will be safe until I come
in a few days with a truck and take them
away."

But the smell of the fresh corn kernels
drew scores of hungry animals from the woods.
They gathered at the shed and their mouths
- watered. The Fox sized up the situation, or-
ganized a truce, and held a conference.

First the Stag spoke: "I am the biggest
and strongest here. I will crash that shed
door open, and then we shall all have some
corn.'" So he charged the door again and
again. But the door was strong and resisted
the Stag's repeated rushes, and the Stag
gave up.

There was a long silence.

Then the woodchuck spoke: "I am not big
and strong, but I can burrow. I will burrow
under the shed and make a tunnel to the corn.
Then we shall all have some corn."

So the Woodchuck burrowed and burrowed,
and made a tunnel into the crib. Then he
brought out ear after ear of corn, and the
hungry animals ate until they could eat no
more.

Some Maxims

A good strategy is better than a strong force.

There are more ways of killing a cat than
choking her with cream.
= Charles Kingsley, 1855

A wise person takes things as they are, and
knowing the conditions, proceeds to deal
with them in such a manner as to achieve
the desired result.

— W. Somerset Maugham, 1948

The Muskrat and His Birthday Gift -

The muskrat came into his Nottingham of-
fice one morning, looked at the calendar,
and said to himself '"Aha, today is my good
wife's birthday. I must bring her a present
-- what will it be? Yes, a box of candy,
and I enjoy it too.'" So at lunch time he
went over to a nearby candy store and bought
the present.

When five o'clock came, he picked up his
briefcase and the box of candy, left the
office, went to the bus station, and started

home on the Sherwood bus, an hour's ride.
He put his briefcase between his feet, and
his gift on the empty seat next to him.

It had been a long hot day in the office,
working for the Sherwood Forest Life Insur-
ance Co. He read the evening newspaper for
a while; then he fell asleep. He waked up
suddenly when the bus driver called out ''Oak
Grove,' which was his stop. He grabbed his
briefcase and hurried off the bus.

As the bus drove away and continued down
the highway in the distance, he suddenly re-
membered the box of candy -- left on the
seat next to him.

Some Maxims

Every memory is at times a forgettery.

An educated person always has pencil and
paper at hand.

To try to remember two things at once when
you have a habit of remembering only one
is an invitation to forgetting the second.

Men are men; the best sometimes forget.
— Shakespeare, 1605

The Young Rabbit, and Day and Night

Once there was a Young Rabbit who was ex-
tremely curious. Among many other things
that he wondered about was why there was day
and night. He decided to ask three wise
Rabbits. So he went to the first wise Rab-
bit, and inquired:

"Why is there day and night?"

"I don't know, Young Rabbit,'' said the
first wise Rabbit. '"There is day, and there
is night. And that is it. That is good
enough for me, and for you, and for all sen-
sible, practical rabbits. It is not neces-
sary to know why."

But the Young Rabbit was not satisfied,
and so he went to the second wise Rabbit
and inquired:

"Why is there day and night?"

"I can tell you what nearly all rabbits
say,'" said the second wise Rabbit. ''The sun
goes down under the earth at sunset, and
comes up again at sunrise. And the god of
the sun drives his shining chariot from east

‘to west all across the sky during the day,

and some rabbits call him Apollo."
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But the Young Rabbit was still not satis-
fied, ‘and so he went to the third wise Rab-
bit and inquired:

"Why is there day and night?"

The third wise Rabbit said, ''Because the
earth is a large ball and spins in space not
very far from the sun, and when sunlight
falls on some part of the earth, there it is
day, and when sunlight does not fall on some
part of the earth, there it is night. And
this explanation has been proved over and
over. !

"Oh!'" said the young Rabbit.
Some Maxims

Be prepared to change your mind -- to attain
correctness may take days or years or cen-
turies:,

Truth often hides in an ugly pool.
— Chinese proverb

God offers to eévery mind its choice between
truth and repose. Take which you please
-- you can never have both.

— Ralph Waldo Emerson, 1841

No man prospers so suddenly as by the errors
of others.
— Francis Bacon, 1597

Cultivate a tentative viewpoint.

What you think may be true and what is ac-
tually true may be far, far apart.

The world is more complicated than most of
our explanations and theories make it out
to be.

The Cat Who Swore Off Mice

Once there was a cat named Belinda. She
used to catch many mice, play with them, and
then eat them. One day she caught and ate
a feeble little mouse who had eaten some
poison. Belinda became very ill and only re-
covered slowly. She decided that after all
it was dangerous to eat mice. Belinda swore
off mice.

After a while, remembering that mice were
fun to play with, and having decided she
would never eat any more mice, she announced
her new policy at every mouse hole in the
house and in the barn. She begged the mice
to come out and play with her. She declared
she would be as friendly and gentle a play-
mate with the mice as she was with the child-
ren in the house.

But not a single mouse believed her; and
not once did any of the mice come out of a
hole and play with Belinda.

Some Maxims

I pay heed to my reputation; it shows what
is in my heart.
=Antef c. 2200 B.C.

Hold fast to your reputation.
— Cato, €. 175 B.C.

Glass, China, and Reputation are easily
cracked and never well mended.
- Benjamin Franklin, 1750

A reputation once lost is seldom regained.
The Fifth Squirrel

[Based on an actual occurrence observed by
Loren Eiseley, anthropologist]

Once there was a bird feeder on the wide
lawn of a hospital. The bird feeder was
mounted on a slippery iron pipe about five
feet above the ground; on the top of the
pipe and under the bird feeder was the inver-
ted half of a large round metal can projec-
ting in every direction beyond the pipe.
Fastened on top of the can at the center was
a holder of sunflower seeds which would al-
low the seeds to feed out as birds pecked at
them.

A squirrel came along the lawn, surveyed
the feeder, and struggled up the pipe to the
top; but he could not get around the can.
Scolding and complaining, he slipped back
down the pipe to the ground and went away.

Three more squirrels, one by one at dif-
ferent times over the next hour, came, want-
ed to eat the sunflower seeds, saw the same
problem and tried the same solution. But
none of them could surmount the metal can;
each one eventually gave up, and scolding,
slid down the pipe, and left.

At last there came another, a fifth squir-
rel s

He stood a little distance away, with his
paws folded in front of him, and looked care-
fully at the pole and the feeder. Then, with
a run and a jump, he whisked himself up the
pole, put one paw on the edge of the can,
and flung himself swiftly over the barrier
with the momentum that he had not yet lost.

There, on top of the can, in a leisurely
way, he ate all he wanted of sunflower seeds.

(please turn to page 25)
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Winston — Continued from page 13

An Exercise

Let E be an exercise. E is a story about
a weak noble and a greedy lady. The lady
is married to the noble. Show that the
noble may want to be king.

Told by a teacher that Macbeth is to be con-
sidered a precedent, the program forms a
rule to the effect that the weakness of a
nobleman and the greed of his wife can cause
him to want to be king. The same program can
learn what things look like from functional
definitions, some background knowledge, and
particular examples.

Still another learning program, by Douglas
B. Lenat, one more oriented toward teacher-
free discovery, deals with concepts like
multiplication, factorization, and prime num-
ber. It demonstrates that a program can in-
vent mathematics that even professional math-
ematicians find interesting and exciting.
In particular, Lenat's mathematical discovery
program stumbled across the obscure idea of
maximally divisible numbers, even though the
program's author, and evidently most other
mathematicians, had never thought about maxi-
mally divisible numbers before. The distin-
guished mathematician Ramanujan had, however,
so Lenat's program is in good company.

Computers Can Model Animal
Information Processing

Many psychologists do Artificial Intelli-
gence because they want to understand animal
perception and cognition from an information-
processing point of view. Programs join an-
imals as test subjects, with behavior dif-
ferences between programs and animals becom-
ing as interesting as behavior itself. Part
of the research focuses on vision, hearing,
and touch, and part addresses human problem
solving.

Criteria for Success

Any field must have criteria for deter-
mining if work has been successful. In some
fields, the criteria are firmly established.
Criteria for success in Artificial Intelli-
gence are not so firmly established because
the field is still young, it is extremely
broad, and much of it does not seem suscep-
tible to conventional mathematical treatment.

Still, we need some working criteria for
judging results, even if the criteria prove
transient. Consequently, let us demand good
answers to these questions before we take
some particular work in Artificial Intelli-
gence to be successful:

e Is the task clearly defined?

e Is there an implemented procedure perform-
ing the defined task? If not, much dif-
ficulty may be lying under a rug some-
where.

e Is there a set of identifiable regulari-
ties or constraints from which the im-
plemented procedure gets its power? If
not, the procedure may be an ad hoc toy,
capable perhaps of superficially impress-
ive performance on carefully selected ex-
amples, but incapable of deeply impress-
ive performance and incapable of reveal-
ing any principles.

All of the examples cited in this article
satisfy these criteria: all perform clearly
defined tasks; all involve implemented pro-
cedures; and all involve indentified regular-
ities or constraints.

Summary

e Artificial Intelligence has tremendous
potential for applications in many so-
cially relevant areas. Leaders in a
wide variety of fields need to know its
ideas.

e As a means for studying intelligence,
working with computers and with comput-
er-based metaphors offers certain clear
advantages. Results are more likely to
be precise, to provide bounds on the
amount of information processing re-
quired, and to be testable experimen-
tally.

e Intelligent behavior can be displayed
along several dimensions. This is made
possible by strength in information-
processing capability associated with
certain basic areas. These areas in-
clude matching, goal reduction, con-
straint exploitation, search, control,
problem solving, and logic.

e Finally, computers already can do many
things that seem to require intelligence.

Q
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Thompson — Continued from page 8

A Government Cannot Make Sensible Decisions
Without Understanding

There is no value-free science but, until
recently, in disciplines other than nuclear
physics at any rate, scientists have, by and
large, been happy to allow their governments
to make scientific policy decisions. We no
longer believe the government capable of
grasping the complexity of the issues involv-
ed, or of making sensible decisions in the
absence of such understanding.

The Temptation of Arrogance in Making
Technical Decisions

As science has become more complex, the
temptation to technological hubris on the
part of policy makers has grown enormously.
Spectacular successes such as the Manhattan
project and the space programmes of the US
and the Soviet Union, combined with the in-
sistent background of technological-wonder-
land science fiction, have given rise to a
belief that we can achieve any technological
goal that can be stated, given enough will
and enough cash. The threat that this re-
presents to all our futures is so great that
in the end one must, in the old Quaker phrase,
"speak truth to power.'" There is no guaran-
tee one will be heard, or if heard attended
to, but in the final analysis that is no
reason to keep silent.

So we have moved from the purely private
goal, of clarifying for ourselves why the
system cannot be built, to the public goal
of developing a sufficient popular awareness
of this fact to make a political impact on

the government.
& Q

Please send me

copies of Artificial Intelligence, Second

Edition (#08259) by Patrick Henry Winston, at $33.95 each.
[0 Check enclosed — Addison-Wesley pays postage!

(add your local sales tax)

Charge my [J VISA [J MasterCard (Interbank #

Card # Exp. Date

Name

Company

Address

City State Zip

Return to: Addison-Wesley Publishing Company

Reading, MA 01867
Attn: C. Berry

Berkeley — Continued from page 23

Then, well-fed and comfortable, he swung
himself over the edge of the platform, de-
scended the pole, and left.

Some Maxims
Timing, speed, and momentum, may defeat im-
possibility.

Intelligence consists in recognizing oppor-
tunity.
— Chinese proverb

Every now and then a new way is found.

0 Man, be not sure you have mastered the
world; intelligence is not only yours.

Q
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Newsletter — Continued from page 3

find that the word is employed just as often
in them,'" says the researcher. 'With our
programs you can go much further than this
sort of word-counting. Our program showed
that '"Macbeth'" is the only play where the
word 'screams' is used. That was the clue
for us to look at the sound images in '"Mac-
beth.'" The computer analysis of the sound
imagery immediately gives us a very differ-
ent view of the play."

Looking for unusual words gives the schol-

ars other clues about the themes of the plays.

The researchers found that the word "enchant-
ingly'" is used only once in Shakespeare's
works. In fact he invented the word for '"As
You Like It.'" "The word is used by Oliver in
talking about his younger brother Orlando.
When you use this clue to analyze the young-
er brother's relationship with the other
characters you can see that he quite liter-
ally enchants, or casts spells, on everyone
he meets. We wouldn't have been led to ex-
plore this without the computer analysis and
you can easily see how it would change the
way an actor would play this character,"
Freeman said.

In the view of the York scholars, direc-
tors will not slavishly follow the restored
texts but rather use them as a guide to the
meaning of the words they choose to employ.
"By giving the modern reader/actor more in-
formation we won't start them producing mu-
seum pieces. Rather we hope to open up new
vistas for performance,' McBride said.

Using Texts

Many theatre schools and professional com-
panies have already started using the comput-
er texts. Twelve institutions will be using
the York scripts by the end of the year.
Freeman has worked with more than 100 actors
in classes set up by Actor's Equity in Tor-
onto, and he has advised actors and direc-
tors at the Stratford Festival. Freeman
used his restored scripts in experimental
work with Shakespeare and Company, a Massa-
chusetts-based theatre group, for the last
four years.

SOVIET COMPUTERS TO BOOST SOVIET
AUTOMATION IN INDUSTRY, RESEARCH

Based on a report in “Soviet News and Views”
1110-400 Stewart St.
Ottawa, Ontario, Canada

Covering groups of machines, production
lines, departments and whole enterprises,
including design and control, the automation
of production is a tremendous task.

For this, it will be necessary drastically

to increase the rate of automation and to ex-
tend the use of computers and data processors
in different fields, particularly to promote
research, medicine and services at every
level, and to ease household chores.

Approach

We do not yet use efficiently even the
relatively small numbers of computers we
manufacture for industry, research and devel-
opment, and science. This is primarily be-
cause trained computer users are scarce. It
is necessary to organise a network of short-
term schools to raise the skill of computer
users.

Difficulties

When computers were making their first
steps in this country, we ran into difficul-
ties with the training of users because de-
signers and manufacturers produced machines
that were incompatible as far as software
and peripherals were concerned.

In that period, computers were produced
on a small scale. Nowadays the production
of computers will require great investments
and software will be several times more ex-
pensive than hardware.

Mathematical programs and algorithms will
probably become an industry in its own right.

It would be absurd to follow the example
of western firms which produce incompatible
machines to preserve customers who purchased
their equipment at least once.

Recently, the US army has spent nearly

13,000 million dollars to replace combat hard-

ware, incompatible mathematically and tech-
nologically, that came from different manu-
facturers.

Reliability

Another important task in the field of
science and technology is to develop comput-
ers and automation facilities of very high
reliability.

Faultless operation should run into years,
certainly not less than three years. Acci-
dental interruptions in electricity supply
should not lead to the loss of information
in automation systems, or to emergencies.

As with space technology, the preparation
of computer software should be automated and

(please turn to page 27)
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Ketner — Continued from page 20

The computer will help determine that
number. The types and characteristics of
each bone can be stored in the computer,
then those characteristics will be compared
to help reconstruct complete bodies.

The Rationale of Mummifying

"The bodies may have been burned to make
their souls depart from the chamber. The
whole rationale of mummifying was that the
soul needs to come back to the body from
time to time. The greatest curse you could
put on someone was to destroy the body --
you condemned his soul. The bodies were
probably burned by robbers who wanted to keep
their spirits from hurting the robbers, or
by people who came in later and who wanted
to purify the chamber so they could re-use
it

""We explored three other chambers, but
with disappointing results. Sections of the
roofs had collapsed, crushing bodies, while
moisture had made the remaining bones soft
and as fragile as eggshells. When I care-
fully tried to pick up a skull, it fell
apart in my hands.

"When we returned to the United States,
our work was just beginning. The stored
data had to be analyzed -- a chore made
much easier by the computer. We have a-
bout 60 burials to go through and sort.
You can't keep going through all these
pieces of paper to see which ones match a
particular characteristic you're looking
for "

Walker and others will return to Saqqara
in January 1986, and she plans to have the
TIPPC in tow. "The more I use it, the more
I see things I'd like to do with it," she
says. In the meantime, Walker will con-
tinue to sort through the data collected in
the winter of 1985, using a creation of the
modern high-tech world to help solve the an-
cient mysteries buried beneath the shifting
sands of the Sahara.

Q

CACBOL — Continued from page 2

Computer Markets
Communications
5th Generation

24, Artificial Intelligence

AI Languages

AI Shells

Expert Systems

Knowledge Based Systems

Data Base Query

Usefulness of Natural Language
AI Hardware

The Future

(Source: catalog of courses by Digital Con-
sulting Associates, Inc., described and pre-
sented by Software Inst. of America, Inc.
(nonprofit), 8 Windsor St., Andover, MA
01801, (617) 470-3880; catalog of courses
Dec. 1985 through Apr. 1986) Q

Newsletter — Continued from page 26

adapted to automatic error removal. Systems
should be developed to protect software from
disturbances due to changes in power voltage
or frequency, electromagnetic interference,
vibration, etc.

Automation in industry, with the exception
of sectors operating continuously will at
least double productivity, and halve the la-
bor force of enterprises on continuous sched-
ules, boosting Soviet production capacities
and making feasible new technology.

In the research field, the automation of
experiments reduces the time taken to com-
plete projects to a fraction of what it used
to be.

Visual display units will allow designers
to communicate, without blueprints, the pro-
gram for the manufacture of a component and
the order for flanks directly to the lathe
and the automated storage depot.

Potential

The United States has banned the export
of a very wide range of electronic technology
to the USSR, hoping to hinder or halt Soviet
progress in this important field.

However, the United States apparently does
not remember that Soviet science and techno-
logy coped, quickly and without outside aid,
with tasks that were not less difficult, as
was the case with atomic and rocket techno-

logy. Q
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Opportunities for

Information Systems
— Instalment 1 (Observation 8601)

Edmund C. Berkeley, Editor

Editorial Note: We publish here a new series of short
reports on opportunities for computers and informa-
tion systems. Comments are invited.

“A robbery of a bank safe de_fppsi'_( vaul;c?;_h_éppened
in 1980 in Medford, Massachusetts. The robbers stole
more than $1 million worth of cash, jewel's‘and other
valuable property. They tunneled through an un-
guarded floor or wall. The robbers worked with no
interruption from policemen, guards, or watchmen,
during a long holiday weekend.

“This robbery could have been stopped completely
in the first quarter hour by an information system
using sensors of movement and of electrical capacity.

“There is undoubtedly a billion dollar market in the
United States alone for hightech, inexpensive, complete,
smart, intelligent information systems to discourage
and prevent burglary.”

The above was written about Nov. 27. Then, by
an extraordinary coincidence:

On December 9, 1985, four men were arraigned in
Middlesex County Superior Court in East Cambridge,
Mass., for this burglary. They were ordered held in
lieu of $200,000 cash bail by Judge James J. Nixon,
and their cases were continued until Dec. 16. These
men were:

G.W. Clemente, 52, of Fulton St., Medford, a
former Metropolitan Police Captain;

T.K. Doherty, 45, a former Medford police lieu-
tenant, now serving an 18-to-20 year sentence
for attempted murder;

K.J. Holmes, 33, of Robert Ford Road, Water-
town, Mass.; and

F.X. O’Leary, 42, of Beach St., Tewksbury, Mass.

First Assistant District Attorney Thomas Reilly said
he expected to prove when the case came to trial that
these four and one other person conspired to break
into the vault of Depositors Trust Co. in Medford, and
that while some worked at breaking through the foot-
thick ceiling, Clemente and Doherty, watch commanders
that weekend in their respective departments, saw to
it that they were not disturbed.

Before they began work (testimony showed) some-
one had bypassed the burglar alarm by hooking a nine-
volt battery and a resistor to the wires that led to an
alarm panel in the Medford police station, and had then
cut the wires near the vault.

It is evident therefore that one should design an in-
telligent antiburglary information system using many
independent sensors that communicate in many direc-
tions.

Games and Puzzles for
Nimble Minds and Computers

Neil Macdonald
Assistant Editor

NUMBLE

A““numble” is an arithmetical problem in which: dig-
its have-been-replaced by capital letters; and there 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 trans-
lated (using the same key).

NUMBLE 8601

G LOSHEND!

* FI ST
ESGYFYO
DTCYODL
FFESGFC
LGDDS I E Sy
=L CDLECYSFFO
0043 88603 42414
MAXIMDIDGE

In this kind of puzzle, a maxim (common saying, prov-
erb, some good advice, etc.) using 14 or fewer different
letters is enciphered (using a simple substitution cipher)
into the 10 decimal digits or equivalent signs, plus a few
more signs. The spaces between words are kept.

MAXIMDIDGE 8601
0Oe X v ¢ Ol © O
Yoewv Ve Vv ¥ v OOv O
OV 0 Oexwv ¢
Of V-n ®&v 6 <,

Our thanks to the following persons for sending us
solutions: T.P. Finn, Indianapolis, IN — Numble 8511,
Maximdidge 8511; Herdis Lyngby, Odense, Denmark —
Naymandidge 8509, Maximdidge 8509, Numble 8509.

SOLUTIONS
MAXIMDIDGE 8511: He is rich who wishes for nothing.
NUMBLE 8511: Free goats run far.
NAYMANDIDGE 8511: Column 1: 1’s, 9’s.
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