








































aggressive war] in close cases does not mean that 
courts are powerless to recognize inexcusable ag­
gressive action when it clearly occurs. 

•.. The defendants could not have been surprised 
as to the moral aspects of their conduct. No one 
sends millions to die without a qualm of conscience. 

... Aggressive war does not become defensive war 
by the simple act of calling it such. 

.•• The slaughter of civilians in concentration 
camps, ordered by Hitler, was a crime of Hitler, 
even though he directed his mass killing as head 
of the German state. 

... It is after all moral condemnation which un­
derlies legal prosecution. The killing of innocent 
human beings by order of heads of states is subject 
to substantially the same moral blame whether it 
is the killing of civilian populations in connection 
with war or the killing of troops resisting unlaw­
ful aggression. 

... Of course, no one should be heard to assert 
absolute immunity for acting in accordance with the 
orders of anyone else, even in such a fundamental 
matter as war. [End of Quotation] 

At almost the end of the chapter, the Interna­
tional Military Tribunal is quoted: "War is essen­
tially an evil thing. Its consequences are not 
confined to belligerent States alone, but affect 
the whole world. To initiate a war of aggression, 
therefore, is not only an international crime, it 
is the supreme international crime differing only 
from other war crimes in that it contains within 
itself the accumulated evil of the whole.", 

Harris continues: "This statement is law, and 
what is more, 'This law applies for all times, in 
all places, and for everyone, victor and vanquished. 
The initiating and waging of aggressive war is now 
indisputably criminal. No more important decision 
was ever made by any court." 

It seems to me that this settles the second ques­
tion, the criminality of the stranger; it settles 
the law and the morality; the wrongfulness and 
wickedness of aggressive war; of sending millions 
to die with or without qualms of conscience; the 
moral condemnation that underlies legal prosecution; 
and the impermissibility of arguing immunity for 
acting in accordance with the orders of someone else. 

Recognition of the Stranger as a Criminal 

As to the last two questions, the responsibility 
of the locksmith for recognizing the stranger as a 
criminal and for doing what was right, there is no 
doubt that according to law a locksmith has to sat­
isfy himself that a customer has a bona fide right 
to the locksmith's help in opening a safe. Locks 
and keys and safes have been in existence long en­
ough for the judgment of society to agree that a 
locksmith must satisfy himself that a man who comes 
to him to open a safe has a good right to have the 
safe opened. The more valuable the goods in the 
safe, the more necessary is the examination of the 
stranger, and the more important is the responsi­
bility to do what is right. 

The Towering Problem of Our Time 

So much for the general argument. Now for the 
specific example, the towering problem of our time, 
intercontinental ballistic missiles with megaton 

nuclear warheads guided by computing mechanisms. 
In this case, three groups of scientists play the 
role of locksmith: the men who make the nuclear 
warheads, who are the atomic scientists; the men 
who make the rocket motors that will propel the 
missiles; and the men who make the guidance systems, 
the computer scientists. Let us talk about the com­
puter scientist • 

The computer scientist, according to law and 
morality, does not have the right to shut his eyes 
in regard to the stranger, no more than the lock­
smith has. Both have to keep their eyes open. 

The computer scientist like the locksmith must 
judge the stranger. The stranger will not say what 
his real purpose is. The stranger, in fact, may be 
altogether unable to say what his purpose is; he may 
be in the grip of strong psychological forces (para­
noia, for example) that he has no understanding of 
whatever. Certainly Hitler did not consider that he 
himself was a psychopath. But deeds speak louder 
than words, and the locksmith must look at the deeds • 

Therefore, let us set up a number of criteria for 
the locksmith to decide what is the purpose of the 
preparations for opening the safe. For example, in 
the case of an arms race between two countries A 
and B, in order to decide what these preparations 
really mean, the locksmith can make up a long list 
of objective tests: 

Test 1: Does country A have armed bases sur­
rounding country B? and vice versa? 

Test 2: Is country A (or country B) increasing 
or decreasing its military forces? expand­
ing or contracting its testing of nuclear 
weapons? ••• 

Test 3: What are the claims announced by each 
country for political or territorial chan­
ges, which probably can be obtained only 
by force? 

Test 4: Can the economy of country A (and 
country B) remain stable and function well 
without heavy war preparations? 

The computer scientist, like the locksmith, has 
the moral and legal duty to study these questions 
and answer them objectively. He does have a special 
responsibility because without him the safe cannot 
be opened. 

And so we arrive at the proposition that it seems 
to me we have to support: 

Computer scientists have a special responsibility 
as computer scientists, more than and in addition 
to the responsibilities of most other scientists 
and citizens the responsibility of the lock­
smith. 

The Avoidance of a Certain Logical Fallacy 

In all the discussion and argument about the 
social responsibility of computer scientists, there 
is undoubtedly present in the minds of all of us a 
logical fallacy that is begging continually to be 
accepted as truth, because it is truth so much of 
the time. We want to go on with "business as usual." 
We do not want to see that "something new has been 
added." We want to work tomorrow and the next day 
on our usual problems and not think about the new 
ones. We do not want to act on the basis that some­
thing has really changed, that a new and most ter­
rible power has come into the possession of the 
governments of the United States and the Soviet Union. 
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In the possession of the United States and the 
possession of the Russians are more than enough nu­
clear explosives to put an end to the life of man 
on earth. We want to say, "yes, that may be, but 
somebody will do something about it, and I do not 
have to make any change in what I am doing." 

The logical fallacy is the failure to respond 
realistically to a real change when a real change 
has occurred. 

The same fallacy, refusal to realize a change, 
operated widely before World War II. In 1938 the 
government of Great Britain under Chamberlain and 
the government of France under Daladier, renounced 
their agreement with Czechoslovakia, and told Hit­
ler that it was all right for him to take the Su­
detenland from Czechoslovakia, since Hitler said 
this was his last demand; and Chamberlain returned 
from Munich announcing "Peace in our time!" The 
governments of Great Britain and France were in 
the grip of this same fallacy, the failure to see 
that a new and very real and terrible change had 
actually occurred. 

In one of the best books on logic that I know, 
"Applied Logic" by W. W. Little, W. H. Wilson, and 
W. E. Moore, this fallacy, the failure to acknow­
ledge a real change, is given a name, "The Argument 
of the Beard." From the book: /2/ 

[Beginning of Quotation] In a sense, the argu­
ment of the beard may be considered the opposite 
of the black-or-white fallacy. We are guilty of 
the black-or-white fallacy if we fail to admit the 
possibility of middle ground between two extremes. 
We are guilty of the argument of the beard if we 
use the middle ground, or the fact of continuous 
and gradual shading, to raise doubt about the ex­
istence of real differences between such opposites 
as strong and weak, good and bad, and white and 
black •.•. The fact that we cannot determine the 
exact point at which white ceases to be white does 
not prove that there is no difference between white 
and black. 

The very name of the fallacy is derived from the 
difficulty of deciding just how many whiskers it 
takes to make a beard. Surely one whisker is not 
sufficient. Possibly even 25 are too few. Then 
let us say that 350 whiskers make a beard. Why not 
349? 348? and so on. We would have trouble deter­
mining an exact minimum. Does this fact mean that 
there is no difference between having a beard and 
not having one? •.• If a car can carry seven per­
sons in an emergency, why not just one more? and if 
eight, why not just one more? By the argument of 
the beard, a car should be able to carry an infinite 
number of passengers ••.• This error •.. is especially 
pernicious in value judgments because it is fre­
quently used to justify unethical conduct. [End of 
Quotation] 

Avoiding the Fallacy 

We may guard against the argument of the beard 
by reminding ourselves that al though a difference 
may be small, it may nevertheless be so real that 
an accumulation of such differences may bridge the 
distance between great extremes. 

Now, a computer scientist may say: "Well, it 
makes no difference if I work on an early-warning 
radar network, and the computers that go with it, 
because I help to defend my country against attack." 

And another computer scientist may say: "I am 
not doing any worse than that fellow in the early-

warning radar network, because I am working on the 
guidance system for an air-to-air missile which 
can be used to knock down an enemy missile to be 
detected by the early-warning system." 

And a third computer scientist may say: "Well, 
it is true that I am working on the guidance sys­
tem for an intercontinental ballistic missile, BUT 
it will only be launched if an enemy ICBM comes 
over to destroy one of the cities in my country." 

And a fourth computer scientist may say: "Well, 
I am working on the computations relating to the 
spread of poison gases, BUT I am very sure that 
my country will only use poison gas if the enemy 
uses poison gas." 

And finally some kind of mistake occurs in the 
whole tragic pattern ~ information comes in that 
poison gas has been used when in fact it has not, 
or that ICBM's are on the way when in fact it is 
only the moon rising over the horizon, or some 
poorly maintained computer in a distant country 
has a failure •... Then all these fine differences 
count for nothing at all ~ ICBM's land on Moscow, 
Leningrad, and Kiev, others land on New York, Chi­
cago, and Los Angeles, and at least 40 million 
human beings are dead ~ more deaths in a day from 
less than twenty bombs than all the deaths of World 
War II in six years from all weapons combined. 

Inattention to the accumulation of small dif­
ferences constitutes the fallacy of the argument of 
the beard, the fallacy of failing to acknowledge 
a real and huge change because it has been gradual. 

We need to stop justifying our conduct on the 
basis of small differences that are really not im­
portant, and base our conduct on the real and huge 
accumulations of differences that need to shake and 
alter our basic assumptions. The megaton nuclear 
bombs exploded by both Americans and Russians, the 
ballistic missiles created by both, the earth sat­
ellites orbiting around the earth, the computing 
mechanisms that launch and guide them, make a real 
and huge accumulation of differences. 
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Dotto - Continued from page 16 

Capt. Stinson doesn't think so. "I still feel 
there is a lot of challenge left in understanding 
the equipment, in knowing how to operate and program 
it, and in knowing that when the computer gives up, 
you can still do it." 

He admits that "a lot of the dash and daring has 
gone o~t of it - but then so has a lot of the sus­
pense. 

In general, he says, pilots accept the new tech­
nological advances as a fact of life. He says this 
has always been the way in aviation - "you move with 
it or you get out." But he notes that many commer­
cial pilots have taken to flying their own small 
planes. 

In short, while there are new technological chal­
lenges for pilots, it appears the Waldo Pepper days 
are a thing of the past. O 
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JAPAN'S LARGEST EXPRESS CARRIER DEVELOPS 
INFORMATION SYSTEM TO SOLVE 
FREIGHT TRANSPORTATION PROBLEMS 

Michael M. Maynard 
Sperry Univac 
Blue Bell, PA. 19422 

Nippon Express Company Ltd., Japan's largest ex­
press carrier operating a nationwide network of in­
tegrated transportation services, is developing a 
management information system designed to solve many 
of the problems experienced by freight transporta­
tion concerns throughout the world. 

The system is known as the Nittsu New Information 
System, and is planned for implementation in April, 
1976. A computer system is installed at the com­
pany's Tokyo headquarters. High-speed data communi­
cation lines link the central computer to 210 termi­
nals located in the firm's major branches and sales 
offices. Typical tasks which the Nittsu system will 
perform include: finding the best way to economical­
ly transport cargoes of various types and sizes 
(from art treasures to giant transformers); coordin­
ating shipments via diverse modes of transportation 
- air, road, rail and sea; and scheduling distribu­
tion and collection of freight in major cities in 
order to minimize delays caused by traffic conges­
tion. 

As part of its future development plan, Nippon 
Express expects to establish a physical distribution 
information system to schedule the most efficient 
means of transporting shipments, to assist in rapid. 
cargo tracing and to obtain quick and accurate in­
formation on all facets of operations. The company 
envisions that the system will eventually capture 
data almost instantaneously from all of its 2415 
branches and sales offices. 

The information system will also incorporate ap­
plications dealing with the control of sales infor­
mation, by consignor, and the management of ship­
ments from packing to custody, including insurance 
computations, temperature control and transportation 
fees. In addition, the Nittsu system will furnish 
an exchange of information about consignors ' names 
and shipments, and provide for the prompt reporting 
of the arrival of freight shipments so that their 
correct location can be quickly ascertained. 

THE ELECTRONIC FUNDS TRANSFER SYSTEM 
HAS BEGUN IN ILLINOIS 

C. Skillman 
Skillman, Inc. 
612 N. Michigan Ave. 
Chicago, IL. 60611 

The long-predicted "age of the checkless society" 
has begun in the Chicago area with the start-up in 
November, 1975 of the first electronic funds trans­
fer system (or "EFTS") in Illinois. This system -
called "The Money Service" or "TMS" - has gone into 
operation at First Federal Savings of Aurora (about 
thirty miles west of the Chicago "Loop") and at two 
National Food supermarkets in the Aurora area. 

Electronic funds transfer is a computer-based sys­
tem that enables consumers, with a coded plastic 
card, to deposit ~nd / or withdraw savings account 
funds from any location equipped with a remote com­
puter terminal. 

Initially established by a savings association in 
Lincoln, Nebraska, the system now is operating or in 
a start-up stage in sixteen states. It is expected 
that TMS should spread rapidly across the entire na­
tion because of its many real benefits, not only for 
consumers, but also for the saving associations and 
participating merchants. 

For consumers, TMS means a family now can keep 
the bulk of its weekly or monthly household bills 
and grocery money in a savings account, earning in­
terest day-by-day until the money is needed, rather 
than holding it in a non-interest-bearing checking 
account. In addition, money is saved by eliminating 
check charges and checking account service fees. 

A family, with a $200 per month food budget for 
example, would deposit the full amount at the first 
of the month. If $50 were spent weekly, one week of 
interest would be earned on $150, one week on $100 
and one week on $50 each month of the year. 

Even greater amounts of interest would be earned, 
of course, by leaving larger amounts on deposit for 
groceries, utility bill payments, cash withdrawals, 
etc., and making electronic withdrawals only when 
actually needed. 

For participating merchants, such as National 
Foods, the system dramatically reduces the cost of 
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"courtesy" check cashing services. When a customer 
withdraws funds through a store, the TMS computer 
instantaneously transfers money from the customer 
account to the store account. Thus a store actually 
receives its money two or three days faster than 
through typical check cashing operations, and less 
capital is tied up for this customer service. 

Eliminated also for the stores is the problem of 
insufficient-fund checks, for the computer assures 
there are ample funds in the customer's account to 
cover any withdrawal or payment. 

For savings and loan associations, the computer 
system also reduces costs in comparison with "win­
dow" transactions and, more important, gives the 
institution a means of supplying customers with an 
additional, convenient financial service. 

To use TMS, the customer opens a TMS savings ac­
count at the participating savings and loan associa­
tion. Each saver also selects a four-digit "secur­
ity code" number known only to himself. This can be 
any easy-to-remember number such as an anniversary 
date, month and day of birth, etc. Then the customer 
is issued a plastic card similar to a credit card, 
which is magnetically encoded with his account num­
ber. 

To make deposits or withdrawals the customer fills 
out a transaction ticket, then hands the ticket and 
his TMS card to the supermarket service counter clerk 
or teller. The information then is keyed into the 
computer through the store's terminal, authorization 
is received, and the deposit ticket or cash is 
returned to the customer. 

Instead of a savings passbook, the customer has 
a logbook in which he can list deposits, payments 
and cash withdrawals. The customer also receives a 
quarterly statement from the savings and loan associ­
ation listing all transactions by date. 

"THE RIGHT TO PRIVACY: THE RESPONSIBILITY OF 
INDUSTRY" - POSITION PAPER BY THE 
ASSOCIATION OF DATA PROCESSING SERVICE 
ORGANIZATIONS (ADAPSO) 

J. L. Dreyer 
Executive Vice President 
210 Summit Ave. 
Montvale, N.J. 07645 

ADAPSO is a national association representing 
data centers, software organizations, and time­
sharing and facility management companies in the $4 
billion computer services industry. 

Following is the statement of position: 

Where a computer services organization maintains 
personal data files for its own account, the organi­
zation has a responsibility to take reasonable steps 
to safeguard information pertaining to the individ­
uals and organizations whose data is being processed 
or otherwise handled. That responsibility includes 
at least the following: 

1. Reasonable steps to insure that the existence 
of any personnel data record keeping system 
is not unnecessarily kept secret. 

2. Reasonable steps to permit an individual to 
find out, where appropriate, what informa­
tion about him is in a record, and how it 
is used. 

3. Reasonable steps to permit an individual to 
prevent information about him that was ob­
tained for one purpose, from unnecessarily 
or improperly being used or made available 
for another purpose without his consent. 

4. Reasonable steps to permit an individual, 
where appropriate, to correct or amend a 
record of identifiable information about 
him. 

5. Reasonable steps to assure the reliability of 
data for its intended use, and to prevent 
misuse of such data. 

Discussion 

In a complex society, reasonable privacy and rea­
sonable access to information are fundamental but 
sometimes conflicting human rights. Safeguarding 
those rights is a most difficult problem, requiring 
the balancing of a great number of disparate inter­
ests. 

ADAPSO has already proposed the "privacy impact 
statement" approach to regulation by government 
where such regulation is necessary or appropriate 
(see ADAPSO Position Paper on the Right to Privacy). 
But government regulation should not be a first re­
sort and indeed may well be premature (see ADAPSO 
Position Paper urging a Moratorium on State and 
Local Privacy Regulation until the Federal Privacy 
Commission concludes its work). To the extent that 
the private sector recognizes its responsibilities 
and takes action in this important area, the need 
for government regulation and interference can be 
minimized. At the same time, each organization will 
be in the best possible position to balance the 
special considerations applicable to its own opera­
tions. 

ADAPSO urges its members and all other organiza­
tions in the computer services industry ~ as well 
as industry generally ~ to analyze their own opera­
tions and take reasonable steps to safeguard human 
privacy. This will insure more prompt attention to 
this problem, as well as limit the necessity for 
ill-considered regulatory action. 

COMPUTER-ASSISTED INSTRUCTION IMPROVES 
ATTITUDES, ATTENDANCE, ACHIEVEMENT - AND 
HAPPINESS - FOR ELEMENTARY SCHOOL STUDENTS 

Dr. Nelson D. Crandall 
Los Nietos School District 
8324 South Westman Ave. 
Whittier, CA. 90610 

Ever see a group of children hover around a line 
of chairs and then, on signal, rush to grab a seat? 
Children in Los Nietos School District, Whittier, 
California, do this, but it isn't a game of musical 
chairs. And while it may be fun, it isn't a game 
they're playing. The students are anxiously seeking 
their turns at rows of computer terminals, where 
they will spend the next hour period working very 
hard at mastering arithmetic and reading and writing 
skills. Funding is provided through the Emergency 
School Aid Act to help districts in the process of 
integrating; so Los Nietos installed a computing sys­
tem. The computer provides each student with a 
tailored work session geared to his own ability to 
learn. 

"Achievement levels among our students have in­
creased dramatically since we initiated this computer-
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assisted instruction program last January," said 
Martin Montano, district superintendent. "The stu­
dents enjoy this method of learning and they eagerly 
look forward to their learning sessions with the com­
puter. Truancy has decreased and an astonishing 
number of students come in to work with the computer 
on their own time," Mr. Montano said. 

The Los Nietos School District, in southeastern 
Los Angeles County, operates five elementary schools 
serving 2,500 students. About 81 per cent of the 
children are of Hispanic origin. 

"Most of the teaching methods in this country are 
geared to the learning style of the middle class ma­
jority and can often lead to frustration, feelings 
of incompetence and alienation for many students in 
our district," said Mr. Montano. "Yet attempts to 
give such students easier subjects ~ to make suc­
cess easier ~ does not fool the child. It even 
tends to reinforce his negative self-image when he 
discovers that an 'easy' program leaves him with a 
background inadequate for high school, college or 
the job market. But with computer-assisted instruc­
tion, we have approached some of the problems and, 
at the same time, helped improve the attitudes of 
many of our students. For example, the computer re­
acts to all children in the same way, and gives 
them instant feedback on their performance. The 
child also can see a direct relationship between his 
efforts and the results. These benefits help narrow 
the 'learning gap' between our students and those in 
districts serving primarily the middle class major­
ity." 

As each student begins his computer-assisted in­
struction period, he types his initials and birth 
date. The computer identifies the student from this 
"code," activates his file and responds by printing 
the student's full name. Based on a cumulative re­
cord the computer maintains of each student's pro­
gress in each learning area, the system poses ques­
tions or problems appropriate to that student's 
learning stage. For example, if the student is 

In the Los Nietos School District, Los Angeles, California, 5th 
through 8th grade students work at rows of computer terminals 
in a specially funded computer-assisted instruction program. The 
computer reacts to all children in the same way and provides 
them instant feedback on their performances. Computer response 
time is so fast that each student gets the impression that the com­
puter is serving him alone. 

learning addition, the computer will pick up where 
the student finished the last work session. As the 
session proceeds, the computer prints increasingly 
difficult work problems. So long as the student 
continues to type in correct answers, the problems 
get tougher. When the student starts getting wrong 
answers or is unable to solve the problems in the 
allotted time, the system automatically "backs up" 
to give the student more practice at easier problems. 
By evaluating a student's answers and recording the 
time it takes for him to answer the questions, the 
computer diagnoses his level of achievement and 
moves him ahead or back as needed. The so-called 
"common denominator" drawback of moving at a pace 
geared to the average is to a great degree elimina­
ted with this program. 

Because the system works at a high rate of speed, 
it handles numerous students at the same time, each 
working on different problems. Computer response 
time is so fast that the student gets the impression 
that the computer is serving him alone. Fast lear­
ners can progress rapidly and remain challenged, 
while slower students can spend more time mastering 
each phase of their work. The slower students have 
made significant progress because of this feature. 
The computer automatically selects a drill level 
that assures each student of achieving a score of at 
least 70 per cent, but never more than 80 per cent. 
This guarantees the slower students that they'll be 
successful and keeps them encouraged; at the same 
time, it ensures that the brighter students remain 
challenged. The peer pressure ~ for success or 
failure ~ is eliminated by this scoring system. No 
one fails, but no one makes a perfect score. At the 
conclusion of each work session the computer prints 
the student's score, so that he can see how he per­
formed. This serves as an immediate reward and lets 
the student see instantly the relationship between 
his efforts and the results. With manual testing, 
when it takes a day or two for the student to get 
his test results, the reward effect is somewhat lost 
because of the slow feedback. 
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Student and teacher acceptance of computer-assis­
ted instruction is good. There is a novelty aspect 
to using a computer terminal in the learning pro­
cess, but primarily the students enjoy the indepen­
dence. Unlike a classroom situation, where the tea­
cher runs the show, the student feels very much in 
charge when he works with the computer. Since the 
program started, truancy has decreased markedly and 
a substantial number of children stay after school 
to do additional work with the computer. Many stu­
dents come in on days when school is out of session. 
Summer school applications doubled when it was an­
nounced that computer-assisted instruction would be 
available. One school had to turn off the computer 
terminals during the lunch hour because so many stu­
dents skipped lunch in order to continue working! 

Teachers find that the program frees them from 
the drudgery of drill work and gives them more time 
to teach concepts and processes that are then rein­
forced by the computer. The computer has not re­
placed the teacher; instead it has augmented his or 
her work. Teachers report that large numbers of 
heretofore unmotivated students have suddenly become 
interested in their school work; their attitudes 
have changed. Interestingly, at a time when vandal­
ism is on the rise in neighboring school districts, 
a decrease in school vandalism has been noted in 
Los Nietos. Because the system maintains a file on 
each student, teachers can obtain data at any time 
on each student's progress as well as composite 
achievement profiles for entire classes. 

The computer-assisted instruction program is used 
mainly for students in fifth through eighth grades; 
but it is made available to exceptional students in 
lower grades and to certain high school students ~ 
on a voluntary basis ~ who require remedial work. 
Adults are offered refresher education on the sys­
tem in the evenings. The computer is an IBM system 
370 Model ll5. 

LANDING AIRPLANES IN ZERO-ZERO WEATHER 
WITH AUTOMATIC LANDING EQUIPMENT 

Lydia Dotto 
The Globe and Mail 
Toronto, Canada 

If you've flown in an Air Canada 747 or L-1011 
jet, the chances are about one in ten that you've 
been landed by a black box, rather than a flesh and 
blood pi lot. 

The airline's entire fleet of eighteen large jets 
is equipped with computerized automatic landing sys­
tems and, according to Air Canada supervisory pilot 
D. E. Stinson, about ten per cent of the landings 
these planes make are carried out solely by the auto­
land system. 

Capt. Stinson, 28 years a pilot, admits he is 
"not without pride" in his flying abilities. Yet he 
flatly states that the computer can "out-land a hu­
man pilot three to one. I'll admit it can outfly 
me. All its reactions are like that ... " and he 
snaps his fingers. 

But he is equally firm in stating that the human 
pilot will not become obsolete, no matter what the 
advances in technology. "People wi 11 always want 
people to take them where they are going." 

What he's really saying, of course, is that air­
line passengers will always want a human being up 

there in the cockpit, ready and able to take over 
from the machines if something goes wrong with the 
computer. You can talk all you want about out-land­
ing human pilots three to one; you still won't get 
passengers on pilotless planes. 

Capt. Stinson says the computer never makes er­
rors as long as it is functioning properly, but 
things can go wrong with it. For the pilot, there 
will always be the option of manually over-riding 
the computer, he said. 

Air Canada's Toronto public affairs officer 
Michael De Wilde also predicts that "we will always 
have pi lots on board." But he says the public ac­
cepts the idea of automatic landings. He has been 
on several of the airline's commercial flights when 
the captain announced that an automated landing had 
taken place; in all cases, he says, the passengers 
broke out in a round of applause. 

The 747s and L-lOlls come from the manufacturer 
with the sophisticated autoland electronics as 
standard equipment. Their use, however, depends on 
the availability of equally sophisticated ground 
equipment. 

Working in concert, the ground and airborne equip­
ment can bring the plane right down the middle of 
the runway, juggling speed, altitude, the angle of 
glide and exact location with split-second prec1s1on. 
And they will toss a gentle touchdown into the bar­
gain. 

Another piece of equipment also plays an impor­
tant role. It involves high intensity light beams 
that cut across both ends of the runway to receivers 
on the other side, giving a precise measurement of 
visibility conditions on the runway. 

This is important because the main purpose of the 
automatic landing system is to keep the planes fly­
ing when a pilot cannot see because of murky atmos­
pheric conditions. For some time now, Air Canada 
has been making automatic landings in Category-2 
conditions. 

Category-I means a minimum of half a mile visibi­
lity and a ceiling of 200 feet. (The term, ceiling, 
refers to the bottom of the cloud cover.) Category-2 
means you have a ceiling of 100 and can see 1,200 
feet down both · ends of the runway. (The runways at 
Toronto airport are about 9,500 feet long.) 

Capt. Stinson says there are stringent rules about 
landing in Category-2 conditions, for instance, all 
onboard equipment must have backup systems and every­
thing must be working properly. 

But it's when you get to Category-3 that the fun 
begins. Category-3 conditions close down any airport 
in Canada. Capt. Stinson says Category-3A means 
you can see 700 feet down the runway. He is asked 
what the ceiling is. 

He laughs. "No ceiling." That means the bottom 
of the cloud sits on top of the runway and "it's 
soup-time." 

Category-3B gives you 150 feet of runway. At this 
point, Capt. Stinson shakes his head. He is not un­
familiar with low visibility conditions, but 150 feet 
~ a distance covered by the aircraft in perhaps a 
few thousandths of a second ~ clearly boggles his 
pilot's mind. "That isn't even the width of the run­
way." Nothing but a black box could land a plane 
then· (please turn to page 16) 
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GAMES AND PUZZLES for Nimble Minds - and Computers 

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

NAYMANDIJ 

In this kind of puzzle an array of random or pseudoran­
dom digits ("produced by Nature") has been subjected to a 
"definite systematic operation" ("chosen by Nature") and 
the problem ("which Man is faced with") is to figure out 
what was Nature's operation. 

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

NAVMANDIJ 763 

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

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

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

2 4 4 2 8 8 1 7 3 4 1 8 3 1 8 7 4 2 7 7 

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

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

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

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

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

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

MAXIMDIJ 

In this kind of puzzle, a maxim (common saying, proverb, 
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 for them. To compress 
any extra letters into the 10 digits, the encipherer may use 
puns, minor misspellings, equivalents like CS or KS for X 
or vice versa, etc. But the spaces between words are kept. 

MAXI MDIJ 763 

*•X + X ~+x 
c?o 'Jt r:t) • 

~•~w 
A>i'• 

&w~x )~. /\ 
\ll~x ~'1J 

it >\II~~~ 

Neil Macdonald 
Assistant Editor 

to the programming of 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: digits 
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 repre­
sented by more than one letter. The second message, 
which is expressed in numerical digits, is to be translated 
(using the same key) into letters so that it may be read; 
but the spelling uses puns, or deliberate (but evident) mis­
spellings, or is otherwise irregular, to discourage cryptana­
lytic methods of deciphering. 

NUMBLE 763 

S AT AN 

x C 0 ME S 

TMLOTC 

S L 0 N I 

N 0 T C C S 
Cl LETM 

K L N L 0 

TCTSNSS I MC 

73470 95364 5173 

K D E 0 

We invite our readers to send us solutions. Usually 
the (or "a") solution is published in the next issue. 

SOLUTIONS 

NA VMANDIJ 762: Make a V of S's. 

MAXIMDIJ 762: Change changes and even changes changers. 

NUMBLE 762: It is too late to water last year's crop. 
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Announcing a new quarterly magazine: 

COMPUTER GRAPHICS AND ART 
. ~ ~ :~-i~r ~r~'.Ir\ : ~ : .. ,·_< 

To all persons in_t~rf!_stecf, in: 

Applied Arts and Graphics Computer Graphics in Physics, Computer Graphics in Business, 
Industry, and Other Branches 
of Knowledge 

Architectural Graphics Chemistry, Mathematics, and 
Cartography Systems Other Sciences 
Computer Aided Design Computer Graphics in Literature 
Co~puter Assisted .. ln.~rbctkfn · -ru.iemantics, Fine Arts, Applied' 

Interactive Graphics Languages 
Courses in Computer Graphics 

in Co~lut.e~~~~l \NSTh '~ts, and Other Fields 

STA .. E AhMEMf>HtS 

Dear Colleague, 
February 15, 1976 

In our announcements, we said we hoped · ~o ~~blish 
the first issue of COMPUTER GRAPHICS AND ART, a new . 
magazine on interdisciplinary computer grapbics · an~ 
computer art aimed at the college level, i~ \ 3anuary 
1976. 

We have had to delay our original plan, due to 
a temporary illness and hospitalization of the edi­
tor. The first issue of COMPUTER GRAPHICS AND ART 
is now at the printer. 

An advisory board of distinguished people and a 
group of contributing editors well known in graphic 
fields has been assembled. We need your feedback 
concerning the graphic interests that you have and 
that you know of. We want this magazine to be use­
ful to you and your colleagues. 

Accordingly, this is your invitation to submit 
material and to begin subscribing to COMPUTER GRA­
PHICS AND ART. Or you may wish to enter a Library 
Subscription, whereby you and your colleagues may 
share this new quarterly. 

You and your colleagues are cordially invited to 
submit papers, articles, computer graphics, photo­
graphs, reviews, computer art, ideas, etc. ~ no 
holds barred ~ for us to consider for publication. 
In addition, your suggestions about authors whom you 
would like to have papers from will be most welcome. 
One of our goals is to publish materials on comp~ter 
graphics earlyi and then authors can more quickly . 
establish their professional claims for origination 
of good ideas and programs. Every author receives 
permission to reprint his or her material unlimited­
ly, although the magazine is copyrighted by the pub­
lisher. 

We look on subscribers as colleagues in a mutual 
effort, and not as listeners in a lecture room. 

Your help and cooperation in this mutual under­
taking is warmly invited and will be most appreciated. 
May we hear from you? 

Cordially, 

~c-~~ 
~ ~~ace C. Hertlein 

Edi tor, "Computer Graphics and Art" 
Associate Professor 
Department of Computer Science 
California State University, Chica 
Chico, Calif~ 95926 

Here is your chance for feedback to us: 

-(may be copied on any piece of paper)-
TO: COMPUTER GRAPHICS AND ART 

Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 

1. Yes, please enter my annual subscription to 
the quarterly COMPUTER GRAPHICS AND ART: 

( ) persona 1, $10; ( ) library, $15 
( ) department, , $15 

and bill me. 
2. Yes, please record my intention to subscribe 
annually: 

( ) personal, $10; ) library, $15 
( ) department, , $15 

3. I hope to submit for consideration for pub­
lication, material on the following topics: 

*A 

4. I would be particularly interested in cove­
rage of the following subjects: 

*A 

5. I am interested in reading material& by the 
following authors: 

*A 

6. Please send me further information on 
bonuses for subscribing: 

( ) Computer Art Reprints 
( ) FORTRAN IV programs for computer art 
( ) Computer Graphics Bibliography 

7. I suggest you send information to my friends 
and associates whose names and addresses 
follow: 

*A 

8. Any Remarks or Comments?~~~~~~~~~~~ 

*A 

Organization~~~~~~~~~-

*A - attach paper if needed 


