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Figure 2: Portion of Prestored Request Network. Nodes
visited in matching (S1) are circled (see text).

(S4) Is it correct to assume that you want to
know if the F4 with tail number A49283 had
any engine maintenance between April 1, 1974
and April 30, 19742

typed out to the user. If the user types "yes,"
then the program will execute the instantiated
search function skeleton and fill in the spaces of
the answer skeleton to produce something like:

(S5) Yes, three engine maintenances were per-
formed on F4 number A49283, one on April 6,
1974, one on April 10, 1974, and one on
Aprill 27, 1974%

Suppose that sentence (1) is then followed by:

(S6) Did it have any unscheduled landing gear
maintenance?

This will match the same prestored request form as
did sentence (1), but in this case, "it" will match
*specific-planes, and the contents of the current
context register for *specific-planes will be as-
sumed to apply for this sentence also.

To complete the example, when the program at-
tempts to fill out the request meaning skeleton
(see Figure 3), it will note that a value for *time-
period is needed, and will obtain this from the
*time-period context register also. Of course, as
always the program will check with the user to make
sure that it has correctly interpreted his meaning
before continuing.

“Common Sense’’

We would like to trap certain types of "unreason-
able" requests without actually performing a data
base search for answers. For example the requests:

(S7) Did any Phantom have more than 500 engine
maintenances during August 1973? or

(S8) Did any Skyhawk crash more than three times
last month?

are suspicious. Whenever a request form includes a
comparison with a number, a check can be added to
the request form, using simple tables giving an or-
der of magnitude estimate for items like the number
of man-hours for various types of maintenance, aver-
age frequency-of-failure rates, and information
about the fact that certain events, e.g. crashes,
typically happen only once to a particular airplane.

1. Request meaning skeleton:
(IF *SPECIFIC-PLANES HAD *MAINTENANCE-ACTIONS *T-P)
2. Data base search function:

(FOR ALL XI/(*SPECIFIC-PLANES (*P-TYPE *MAINT *T-P)):
(MEMBER (MAINT-FIELD) *MAINTENANCE-ACTIONS);
(RETURN (LIST (TAIL-NUMBER) (MAINT-FIELD) (DATE))))

3. ‘Answer skeleton:

((NOT (NULL ANSWER))(LIST "YES (LENGTH ANSWER)
*MAINTENANCE-ACTIONS "WERE "PERFORMED 'ON
*SPECIFIC-PLANES (ENUMERATE ANSWER '(ONE ON))))

(T '(NO))

Figure 3: Prestored Request Form 1

It is a long range goal of this research to have
the system answer vaguely formulated questions like:

(S9) Are there any common factors in the mainten-
ance histories of the two Phantoms which
crashed last month?

In order to answer such questions, the system must
have an understanding of what "common factors" are:
similar events or event sequences, servicing by the
same shops, the missing of periodic services, fail-
ures of the same subsystems, etc. Clearly, we do
not want the system to provide an answer like:

(S10) Both aircraft have 7 as the fourth digit in
their serial numbers.

Search Strategies

We are in the process of adding the ability of
using simple strategies to make searches for data
more efficient. Using the same facts which allow
the system to abort searches in the event of "unrea-
sonable" requests (see the preceding section) the
system can order its search procedures for fastest
operation. For example, suppose PLANES is asked:

(S11) Which of the Phantoms which crashed in May
had engine maintenance in April?

There are three possible strategies:

STRATEGY 1:
Find the set of all Phantoms which had engine
maintenance in April, then find the set of all
Phantoms which crashed in May, and intersect
the two sets.

STRATEGY 2:
Find the set of Phantoms which had engine
maintenance in April, then look through May
data; for each Phantom which crashed, see if
it belongs to the engine maintenance set.

STRATEGY 3:
Find the set of Phantoms which crashed in May,
then look through April data; for each Phantom
which had engine maintenance, see if it be-
longs to the crashed set.

Clearly strategy 3 is the best; if no planes
crashed, then we do not even need to look through
April engine maintenance data at all.

We are also examining methods for allowing a user
to interactively specify strategies to the program,
and ways of having the program use knowledge about
a user (e.g. whether he is a manager or an engineer)
to help interpret user input and questions.
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Alerters and Pattern Recognition

One special type of search strategy we are inves-
tigating involves identifying "interesting" patterns
of data, and setting up programs which watch for
such patterns to occur. (Programs which watch for
patterns are usually referred to as "demons.")

Our work in this area has so far been concentra-
ted on data analysis; we would first like to have a
good idea of the types of patterns and relations
which exist and which are of interest. To this end
we ordered and received detailed descriptions of
serious aircraft accidents involving mechanical
failures from the Naval Safety Center, Norfolk, Vir-
ginia. These descriptions contain a narrative of
follow-up accident investigations, and attempt to
identify causes of the accidents, based in part on
the maintenance records of the aircraft involved.
We are using these descriptions as a model of the
type of action we would like our system to be able
to perform automatically.

Once we are able to identify and characterize
patterns which lead to problems, we intend to inves-
tigate and program demons which can watch for such
patterns to occur, and notify a user when a poten-
tially dangerous situation exists. In the long run,
we would like to program systems which will "browse"
through the data base, looking for new cause-effect
relationships, and automatically setting up their
own demons to watch for possible trouble.

Figure 4 shows a block diagram for the overall
organization of our system. Both strategies and
pattern recognizers/alerters are associated with
the box marked "Interpreter (Standard Functions-
Different Realizations)." Strategies in PLANES
are merely different search realizations of the
same logical request.

Relationship to Other Work

I have referred to our work as an enginerring
approach because it falls outside the boundaries of
traditional linguistics. There is no dictionary
entry for a large fraction of the words "understood"
by the system; in general, words are defined impli-
citly within each pattern in which they occur in
the prestored request network. Transformations are

| User
Dialog
Generator
v ]
Standard Parser [ Special
Vocabulary Semantics Vocabulary
& Knowledge & Knowledge
Context Intermediate Program
Level Program Check
Fiold N ' Answer
ie ame nterpreter
to 3| (Standard Functions -
Field Location Different Realizations)
Tables Saved
Dialog &
Precomputed
Answers

| DATA BASE |

Figure 4: Block Diagram of PLANES

not used; for example, both active and passive
forms of requests are prestored.

Some parsing ability does exist within the match-
ing programs for phrase types. Phrase types are in
general either prepositional phrases or noun phrases,
and are analyzed in a manner directly drawn from
Winograd's noun phrase analysis /3/. Some other
linguistic mechanisms are also based on Winograd's
work.

The way in which the meanings of requests (i.e.
prestored request forms) are stored is very similar
to the way meanings are stored in Woods's LUNAR pro-
gram /2/. Overall, Woods's program is the most sim-
ular precursor in intent and operation, though the
data base we are using and the variety of questions
which can be asked in our system is much greater.

It should be obvious that this system does not
attempt to model the internal mechanisms of human
language understanding; it is an attempt to solve
the problem of making a large body of data acces-
sible via natural language, using no more mechanisms
than are absolutely necessary. The environment of
the program is quite remote from that of a general
language understanding system. Questions are all
either in the past tense or present tense, and pre-
sent tense is used only to refer either to the dia-
logue or to things which are always true. The num-
ber of objects, events, and relations in the pro-
gram's universe of discourse can be easily enumera-
ted. The role of the program with respect to a user
is always that of a data retriever.

Nonetheless, there are certain common issues
which a general understanding system must face. One
particularly pertinent issue concerns the appropri-
ate unit of knowledge. Should words be defined ex-
plicitly, as in dictionary definitions, or implicit-
ly, as in this system? Should world knowledge and
linguistic knowledge be stored separately or should
they be merged as in this system? I believe that a
general language understanding system can benefit
from some of the ideas in this paper.

In order to have available the knowledge contained
in the prestored request network, something akin to
it must be constructed. Certainly, such facts as
"Airplanes require maintenance" do not emerge from
concatenating isolated word definitions of "air-
plane," "require," and "maintenance," unless these
facts are somehow made part of these or related de-
finitions (i.e. machines require maintenance, and
an airplane is an airplane is a machine).

Similarly, one cannot write a program in which
data base search functions can be incrementally
constructed (as in SHRDLU /3/), and in which at the
same time meaningless requests can be trapped, with-
out writing a program larger and slower than ours.

Whether or not one should transform all input
sentences into a canonical form to save on world
knowledge storage space, or whether all surface
forms should be matched directly is much more debat-
able, but the storing of surface forms does allow
non-grammatical or partial input sentences to be
tolerated easily.

Advantages for Data Base
Question Answering Systems

There are some distinct advantages to the type of
system described in this article.

(please turn to page 26)
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Publishing and Technological Developments:
An Interim Report — Part 1

Andrew H. Neilly, Jr.

John Wiley and Sons

605 Third Ave.

New York, NY 10016

“Scientific and technical publishers cannot afford to be sedentary, awaiting the arrival of a
literary agent or an unsolicited manuscript. . . . They must be the intellectual companions
of young and developing teachers.”

Publishers apparently hold the illusion that the
world is fascinated by their business. I suspect
they delude themselves, but perhaps this group is
more than ordinarily concerned with books and au-
thors, if not with the day-to-day operations of our
Dickensian trade. I will talk about several dispar-
ate and perhaps, seemingly, unconnected topics.
First, I will make some comments on the publishing
industry and the special nature of the part of pub-
lishing that I represent; then I will cover some re-
cent developments that affect our books and markets:
computers, new technology, copyright and censorship;
and finally, the state of the college textbook mar-
ket .

In order to bring historical perspective to my
discussion of these topics, I have searched the
literature for comments on the publishing trade, one
that William Jovanovich has called "one of the most
civilized of worldly pursuits."

Cervantes: "There are men that will make you
books and turn 'em loose upon the world with
as much dispatch as they would do a dish of
fritters..

Mark Twain: "A1ll publishers are Columbuses. The
successful author is another America. The re-
flection that they — like Columbus — did not
discover what they started out to discover,
doesn't trouble them. All they remember is
that they discovered America; they forgot that
they started out to discover some patch or
corner of India."

Lord Byron remarked, "Now, Barabbas was a pub-
lisher —," not presumably, in the context of
his overall interest in the New Testament.

Sir Stanley Unwin, the famous British publisher,
said: "It is doubtful whether, in proportion to
their numbers, any other class in the community
comes in for so much criticism or has so much publi-
city given to its every shortcoming. The sins of
the blackest of the flock are visited upon the whit-
est. Columns of The Author left one with the im-
pression that all publishers at all times and upon
all occasions are activated wholly, solely and
necessarily by evil motives."

Based on an address given to the Friends of the Emory University
Library, in Atlanta Georgia on November 13, 1974, and published by
John Wiley & Sons, Inc., Copyright()1975.

Publishing, whether one considers it a business
or a profession, is a complex activity. The pub-
lisher is an entrepreneur, trafficking in ideas.

An inordinate number of his ventures fail in the
market place. (A trade publisher told me the other
day that two-thirds of his books make no money.)
The sales life of the books he publishes may be as
short as a season; for some there is no life at all.
The volatile nature of publishing bewilders bankers
and turns Wall Street analysts away, mumbling to
themselves. And, yet, this modest-sized industry,
whose total annual sales equal one month's billing
at General Motors, exerts a substantial influence
on education, commerce, the arts and sciences, and
on international trade. Frequently, posted notices
of its death have been, thus far, exaggerated.

On John Wiley & Sons

To put my remarks in context, I will give you
some background on my employer, John Wiley & Sons.
Wiley, established in 1807, is one of the oldest
publishers in the country. Our reputation is strong-
est in science and technology, although we have
broadened our line in recent years to include all
the social sciences, business, history, and English,
and now medicine and the health sciences. In the
past we were also a literary house publishing Haw-
thorne, Melville, Poe, and Irving, and, for a period
preceding 1848, the firm was known as Wiley & Putnam.
Bradford Wiley, our chairman, is the fifth genera-
tion of the family. We are and expect to remain in-
dependent to publish what we think is important and
what interests us.

Our sales are approximately $50,000,000. We have
more than 20 classifications of books and materials,
the principal elements being college textbooks and
professional and reference titles. Our publishing
ranges through 60 major subject areas. The company
has subsidiaries in the United Kingdom, Canada, and
Australia; joint-venture companies in Mexico and
Brazil, publishing in Spanish and Portuguese; an
English-language program in India; and offices or
representatives in most places in the world where
books can be sold. Last year we published 425 new
books or new editions.

Scientific Publishing

There are significant differences between a non-
literary house and the general, or trade, publisher.
We do not enjoy the rare experience of discovering
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a William Styron or James Agee. The life span of
our books tends to be longer. We sell more of them
to institutions and by direct mail than to booksel-
lers. Our overseas markets are essential to our
successes; at Wiley, a third of our sales volume is
international. Our markets are circumscribed by
the relatively small number of specialists to whom
most of our books are addressed, for example, the
national enrollments of seminars in quantum chemis-
try.

Our titles are stimulating, redolent of romance
and far places as, for example, Lewis's Stochastic
Point Processes: Statistical Analysis, Theory and
Application; Kantowitz's Human Information Proces-
sing: Tutorials in Performance and Cognition. Others
include Oxidases and Related Redox Systems; Cloud
and Bubble Chambers; Aversive Maternal Control: A
Theory of Schizophrenic Development.

“Present at the Creation”’

Probably the most attractive aspect of publishing
is that it is often possible for us to be "present
at the creation." Our greatest satisfactions come
from projects we initiate and develop with our au-
thors.

Our prices tend to be high, and statistics indi-
cate we tend toward more stable profit margins than
other segments of the industry.

Polymer science, now a thriving part of the chem-
ical industry, was in its infancy in 1938. Eric
Proskauer, one of my colleagues, sat for a day in a
hotel room in Montreal with Dr. Herman Mark, recent-
ly arrived from Germany, and laid plans to create a
body of literature for this science. From this
meeting, in due course, came textbooks, a monograph
series, two successful journals, and an encyclopedia.

Organic Syntheses, a series of small books pub-
lished annually, came from an idea developed at the
University of Illinois between Roger Adams and
Edward Hamilton of Wiley. They are now the standard
reference of every graduate student in chemistry;
Volume 54 will be published this year.

About 25 years ago Dr. Walter Shewhart of Bell
Laboratories came to us with the idea that mathema-
tical statistics was about to burst forth on the
world. From this discussion we jointly developed
two series of books — theoretical statistics and
applied statistics — totaling 95 titles to date.
Statistics courses now abound in the physical and
social sciences, and even the study of history moves
toward quantification. For example, one of the most
controversial books of 1974 was Fogel and Engerman's
Time on the Cross (Little, Brown), a statistical
economic study of slavery, which won a Bancroft
prize.

In the frantic days of curriculum reform after
Sputnik, Charles Kittel, the renowned physicist from
the University of California, Berkeley, addressed
the National Science Foundation. Kittel noted that
Wiley and its authors, Resnick and Halliday, had ef-
fected a more profound change in the teaching of
college physics by a completely nonsubsidized invest-
ment of time and money than had any government pro-
gram backed by lavish public funding.

Experimentation and Innovation
Experimentation and innovation are characteristic

of any good publisher, although the failure rate is
substantial. We are just now introducing some new

concepts for teacher training based on two years of
development in Georgia by our author and the State
Department of Education. We call it introspective
learning. I have seen it change the attitudes and
behavior of teachers and students in a dramatic way,
with measurable results in the classroom and a

sharp decline in drop-out rates. Whether it will be
commercially feasible remains to be seen, but it is
an exciting concept.

Scientific and technical publishers cannot afford
to be sedentary, awaiting the arrival of a literary
agent or an unsolicited manuscript. Our success
rests on the ability of our procurement editors to
anticipate the growth and development of new curri-
cula, sciences, and industries — ahead of our com-
petitors, if possible. They must be the intellect-
ual companions of young and developing teachers.

The Business of Publishing

Total dollar volume of book publishing in the
United States has grown in ten years from
$1,686,000,000 to $3,500,000,000. Scientific, tech-
nical, and college publishers now represent approxi-
mately $977,000,000, or 28% of the total. United
States publishers last year put out 40,846 new books
and new editions compared with 25,000 in 1963. By
comparison the British published 33,915 new books;
the Russians about the same number as we did.

Twenty years ago Bennet Cerf predicted that be-
cause of absorption of independent houses through
merger and acquisition, there would be only 10 or 12
publishers left in the country by today but, al-
though his own Random House has become a part of
RCA, today's Literary Market Place lists 999 pub-
lishing companies compared with 554 in 1954.

Booksellers, reviewers, and some librarians are
concerned with the excessive number of books pub-
lished. Indeed, there are more books than the dis-
tribution network can absorb. In the last ten years
literary publishers increased the number of titles
by about 50%; the scientific and technical group
about doubled to 14,931 last year.

Too many books? Possibly yes, but with occupa-
tional specialization our authors tend to write more
specialized books — what Curtis Benjamin of McGraw-
Hill calls, "the twigging phenomenon." Of the
development of special topics there appears to be no
end, and who is to say where publishers should call
a halt? One recalls John Wanamaker's comment about
his advertising: "I know I'm wasting half of my
money, but I don't know which half." But a natural
form of population control may be at hand: the size
of investment in new books in the face of rising
costs will slow down output.

Developments in the 1950s and 1960s

The years following World War II were good ones,
particularly for those of us involved with education.
Enrollments grew from preschool levels through the
colleges. Advanced degrees were more attainable
with government grants and loans, and the Master's
and Ph.D. seemed almost to displace the bachelor's
degree as a prerequisite to some occupations.

Continuing education became a national habit, not
only for adults reaching out for the education they
had earlier missed, but for the professional — doc-
tor, engineer, computer designer — who might easily
find himself obsolescent as new technologies bur-
geoned.

(To be continued in next issue)
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Waltz — Continued from page 23
1. Idioms can be handled very neatly and easily.

2. The system can operate very rapidly and need
never do backtracking.

3. The prestored request network allows pronoun
reference to be handled in a way that seems
intuitively clear and which is simple to
implement.

4. Complex search functions can be neatly associ-
ated with sentences intended to invoke them.

5. Perhaps most important, the system is simple
to write, although the writing may be time
consuming, and each application to a new data
base would require a substantial amount of
rewriting.

Summary

The preceding sections have described a number
of parallel, interrelated parts of our work on
PLANES, which is aiming toward a much more intelli-
gent, user-oriented system to interface a user with
a large data base. While we are working with a spe-
cific data base of Naval aircraft data, we feel that
the ideas and programs we are generating can be of
wide value in both military and non-military appli-
cations.
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Weizenbaum — Continued from page 12

themselves at such scientific cafeterias as Psychol-
ogy Today, or on popularized versions of the works
of Masters and Johnson, or on scientology as re-
vealed by L. Ron Hubbard. Belief in the rationali-
ty-logicality equation has corroded the prophetic
power of language itself. We can count, but we are
rapidly forgetting how to say what is worth count-
ing and why.
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Story — Continued from page 18

ted directly to existing accounting computers as
well as directly to data communicative lines.

The major limitation of most modern computer sys-
tems today is the method of getting the information
in and out of the computer. Since much of the ma-
rine operating data must be received from the ves-
sels themselves, the new commerical Maritime Satel-
lite Communications Systems (MARISAT) that will go
into operation early next year will provide a major
capability in this area. Ships equipped with satel-
lite communications terminals will have the capabil-
ity of sending operating data directly into their
home office management computer systems for immedi-
ate analysis and action.

New data communications techniques, utilizing the
telephone company/satellite systems, will allow di-
rect transfer of data between foreign offices and

the management computer.
g P (please turn to page 27)

26 COMPUTERS and PEOPLE for April, 1976



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

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.

NUMBLES

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 O 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 764

THERE
Il SNO
TGNMC
OAHA
MN S

D H

=11 EHCSOEG

67042 43712 14359 07198

>
-z -+ o |x

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

Story — Continued from page 26

Conclusion

This article has attempted to highlight some of
the application areas of modern management informa-
tion systems to marine operating companies. The
complexity of the marine industry today will require
the mastering of these techniques if shipping com-
panies are to remain competitive. This will require
the top management of shipping companies to become
involved in the development of these systems since
the information coming out will affect their deci-
sion-making capabilities. The job cannot be handed
to the data processing people because it is primarily
a management problem, not a computer problem. The
technology and techniques are here today waiting for
the managers to apply them.

Unfortunately, there is no easy path to implemen-

tation. The first step is for management to educate
themselves in what is involved in such a system.
When it is recognized that it is not a technical pro-
blem but a management problem, then the elements can
be quickly understood and the manager will be on his
way to mastering these new techniques. 0

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.

MAXIMDIJ 764

SOLUTIONS

NAYMANDIJ 763: Sequence column 17.

MAXIMDIJ 763: There are many more ways than one to
sway a woman.

NUMBLE 763: Satan comes in silk and satin.

Our thanks to the following individuals for sending us
solutions: Dianne King, Warwick, N.Y.: Naymandij 761 —
Frank E. DeLeo, Brooklyn, N.Y.: Naymandij 761; Maxim-
dij 761; Numble 761 — Jean Robbins, Pasadena, Calif.:
Maximdij 761; Numble 761 — T. P. Finn, Indianapolis, In.:
Maximdij 761; Numble 761; Numble 762 — Maj. Gus Strass-
burger, Atlanta, Ga.: Naymandij 762; Numble 762.

Sussman — Continued from page 3

The privacy model reflects another step in the
NBS program to develop guidelines and standards for
computer security measures to protect personal data.
Cost consideration is one important test of practi-
cality that privacy safeguards must pass.

NBS presented the privacy model at the October
workshop in order to invite comments from federal
agencies on the model's completeness, accuracy, and
ease of use. The privacy model will now be examined
for its limitations, accuracy of assumptions, and
sensitivity to errors in its input values.

The model was developed under an ICST (Institute
for Computer Sciences and Technology) contract to
D. P. Management Corporation, Lexington, Massachu-
setts. Dr. Henry H. Seward, D. P. Management; Dr.
Robert C. Goldstein, University of British Columbia;
and Dr. Richard N. Nolan, Harvard Business School,
presented the model at the workshop. O
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Announcing a new quarterly magazine:

COMPUTER GRAPHICS AND ART

To all persons interested in:

Applied Arts and Graphics

Architectural Graphics

Cartography Systems

Computer Aided Design

Computer Assisted Instruction
in Computer Graphics

March 15, 1976

Dear Colleague,

In our announcements, we said we hoped to publish
the first issue of COMPUTER GRAPHICS AND ART, a new
magazine on interdisciplinary computer graphics and
computer art aimed at the college level, in the
spring of 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 PUBLISHED.

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 computer
graphics early; 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,

<

Grace C. Hertlein

Editor, "Computer Graphics and Art"
Associate Professor

Department of Computer Science
California State University, Chico
Chico, Calif. 95926

Computer Graphics in Physics,
Chemistry, Mathematics, and
Other Sciences

Computer Graphics in Literature,
Semantics, Fine Arts, Applied
Arts, and Other Fields

Computer Graphics in Business,
Industry, and Other Branches
of Knowledge

Interactive Graphics Languages

Courses in Computer Graphics

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

( ) department, v $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

( ) 5.1 am interested in reading materials 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
Name Title
Organization
Address

*A - attach paper if needed



