








































setts, is based upon the augmented transition-network 
approach to language processing, but also highly mod­
ified to fit the requirements of speech input. Sys­
tems already exist (in 1975) that have vocabularies 
of more than a hundred words, that demonstrate the 
ability to integrate syntactic, semantic, and acous­
tic subsystems (although still very slowly), and, 
perhaps most important, that appear to be extensible 
to handle the required 1000-word vocabulary without 
encountering major new technical difficulties. The 
outlook for significant automatic speech understand­
ing within a few years is extremely promising. 

Editorial Note: The sign ..••. indicates a sig­
nificant omission. Interested readers are urged to 
read the entire chapter in the book. 

Suggested Readings 

Chomsky, N. Syntactic Structures. Mouton, The 
Hague, 1957 

Fillmore, C., "The Case for Case." In Universals 
in Linguistic Theory, E. Bach and R.T. Harms 
(eds.). Holt, Rinehard & Winston, New York, 1968. 

Newell, A., et al. Speech Understanding Systems: 
Final Report of a Study Group. North Holland Pub­
lishing Co., Amsterdam, 1973. 

Schank, R.C., and K.M. Colby (eds.). Computer Models 
of Thought and Language. W.H. Freeman and Company, 
San Francisco, 1973. 

Simmons, R.F. "Natural Language Question-Answering 
Systems: 1969." Communications of the Associa­
tion for Computing Machinery, Vol. 13, pp. 15-30, 
1970. 

Winograd, T. Understanding Natural Language, Academ­
ic Press, New York, 1972. 
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Bauer - Continued from page 10 

placement of other system software such as utility 
software. Finally, applications become candidates 
for implementation in firmware. 

What will be the role of software companies in 
this future regime of firmware? There is no reason 
why software companies cannot purchase the semicon­
ductor hardware and offer it as a hardware/software 
add-on. In other words, the product would have to 
be hardware compatible as well as software compati­
ble, electrically compatible as well as program com­
patible. 

With IBM the dominant supplier in this industry, 
this could only happen, of course, if IBM either al­
lowed it to happen or were required by law to allow 
it to happen. This again relates to the question of 
the current litigation and the possibility of a ne­
gotiated consent decree. 

A Revolution in the Sources of Programming Instructions 

At least one prediction seems certain: the number 
of computer program steps being executed today out 
of software products will greatly increase in the 
next 10 years. If today 10 - 15% of the executed 
instructions represent those from purchased soft­
ware, in the next 10 years that figure will un­
doubtedly rise to the 75 - 80% region. In other 
words, a quiet revolution in the business patterns 
of software is taking place at the present time. 
That revolution is providing challenges and oppor­
tunities for users and suppliers alike. 
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What a New-Generation 1 Shakey Would Be Like 

Suppose the development of Shakey had not been 
abandoned, due primarily to changes in the funding 
situation, in 1972; where would this mobile robot 
experiment be today? For one thing, the new genera­
tion Shakey would be a somewhat smaller, more stable 
vehicle, with one or two arms for picking things up, 
an on-board display and keyboard for typed communica­
tion, the ability to understand simple spoken com­
mands, headlights and visual sensors for detecting 
color and distance, non-contact proximity sensors 
(instead of wire feelers), and on-board mini- and 
micro-computers as well as a radio link to a large 
computer. 

Do Simple Errands . . . 

He would be able to wander down hallways in an 
office building, perhaps use the automatic elevator, 
and carry out, with some human assistance, simple 
errands like fetching supplies or delivering mail. 

. . . But Not Cope with Complexity 

But he would still be limited to a narrow, well­
understood set of capabilities. He would not be 
able to cope with the complexity of typical office 
clutter, or with unanticipated surprises such as re­
arranged furniture. He would often misunderstand 
instructions, even in his domain of expertise, un­
less they were phrased by a specialist in his par­
ticular English-like vernacular. And for him to 
function, he would still require the full attention 
of a million-dollar computer system for long periods 
of time. 

Intellectual Pro'geny of Shakey 

Although the original Shakey is rusting away and 
dripping some mysterious fluid onto the floor in the 
corner of my office, his intellectual progeny lives 
on in a number of places. Jet Propulsion Laboratory 
is working on the prototype of a robot vehicle that 
could one day leave a Viking spaceship to explore 
the Martian horizon. Programmed industrial manipu­
lators of ever-increasing sophistication are begin­
ning to take over dangerous or unpleasant jobs in 
factories. Computer-controlled carts already im­
prove the efficiency of a number of hospitals and 
warehouses. Sophisticated computer-controlled 
wheelchairs and other prosthetic devices give handi­
capped people a new range of abilities. And a rub­
ber-tired research vehicle in the woods outside a 
Moscow laboratory, shown in a film at a 1975 AI con­
ference, bears a striking resemblance to Shakey. 

The Evolution of Robots 

Robots will continue to evolve, both as useful 
devices and as research tools; but the pace will be 
slow and the capabilities limited for a long time to 
come. 0 
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ample, a lawyer with LEXIS can evaluate a judge's 
past decisions on an issue similar to that in his 
client's case. 

Mr. Rubin commented, "LEXIS simplifies and speeds 
the process and makes for more careful and exhaustive 
research than is possible with indices and digests 
of the law. The service is not only an invaluable 
aid to lawyers, but benefits the public as well.N[J 
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Tom Odom - U.S.A.: "My works are all based on Bowditch 
Curves. Computer system used was an I BM 1130 with 
an on-line CalComp plotter. Programming is in 
FORTRAN." 
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Terri Lynne Hale - U.S.A.: Random City, an exer­
cise in using a canned RANDOM routine. 
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Howard Fegarsky - U.S.A.: Diminishing Box, 
from the Square Series. 

COMPUTERS and PEOPLE for October, 1976 



Sharon Lauthner - U.S.A.: Above, and below 
left - two untitled designs for textiles by a 
student from Mt. Diablo High School, Concord, 
California. The instructor was Dr. Kai Chu. 
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Fabric Design by High School Students 

"By applying character string 
manipulations to a real design, many 
students, especially the non--math 
oriented, are turned on by witness­
ing that suddenly an ordinary line 
printer is transformed into a live 
'fabric machine', producing yards 
of designs for textiles. 

We found that the fusion of 
the two topics, computer graphics 
and fabric design, is a creative 
learning vehicle for our students." 

(Comments by Dr. Kai Chu, Mt. 
Diablo High School, Concord, 
California.) 

Bitsy Behrendt- U.S.A.: Below, a design for 
textile, also from Mt. Diablo High School. 
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Computing and Data Processing Newsletter 

COMPUTER AIDS IN DOCUMENTATION 
OF TELEPHONE TECHNOLOGY 

Peg Murray 
Western Electric 
195 Broadway 
New York, NY 10007 

About 25 years ago, it was enough to be "exper­
ienced" to be a crackerjack telephone craftsman. 
But with the advent of electronic switching and 
other sweeping advances in communication, experience 
alone is not enough to keep up with rapidly develop­
ing telephone technology. 

So to make sure that every telephone craftsman 
has enough information to perform his or her job, 
Western Electric and AT&T have developed the BSP's 
the Bell System Practices ~ over a quarter million 
pages dealing with everything from how to set ate­
lephone pole to how to do maintenance checks on the 

This operator is using a light-sensitive pen to revise and update 
BSP's (Bell System Practices). This method of updating results in 
a six-to-one time reduction for making corrections. 

most sophisticated switching system in the world. 

"There are over 24,000 BSP's, averaging about 11 
pages each," said Chuck Deleot, BSP project manager. 
"It's one of the largest single technical documenta­
tion organizations in the country." 

In addition to the instructions designed for te­
lephone companies are technical manuals to support 
the various radar, sonar and other electronic sys­
tems manufactured for the nation's defense agencies. 

A staff of technical illustrators provides iso­
metric or line diagrammatic illustroations to accom­
pany the written portion of the manual, while a com­
puter system provides typesetting, composing, and 
automation for transforming an author's rough man­
uscript into reproducible material. 

Computer graphics technology is used extensively 
for completing rough pencil drawings. One of the 
aspects of computer graphics as used is the data 
storage feature. 

Frequently used drawings or schematics can be re­
called from the storage bank of the computer and 
displayed on cathode ray tubes. With the magic of 
the computer and a light-sensitive pen, these schem­
atics can be revised or updated at any time, result­
ing in a four-to-one time reduction for first time 
illustrations and a six-to-one time reduction in 
making corrections. 

"We are constantly appra1s1ng and revising our 
philosophy behind these instructions," Deleot added, 
"and have recently introduced a new concept for BSP's. 
We call it TOP for Task Oriented Practices. TOP 
offers a set of instructions that can be used by all 
craftsmen no matter what their experience level. In 
other words, the person with a lot of experience 
need only read the basic instructions for a particu­
lar job, whereas the less experienced fellow, using 
a carefully designed cross-reference system, can 
find as many details associated with the job as he 
needs to complete it." 
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COMPUTER HELPS IDAHO OFFICIALS PROVIDE 
QUICK FINANCIAL ASSISTANCE TO FLOOD VICTIMS 

Dick Sybert 
Idaho Department of Employment 
Box 35 
Boise, ID 83707 

Within days of the disastrous Teton Dam flood 
that killed 11 people and caused more than $1 bil­
lion in damage, Idaho state officials used a com­
puter to process disaster unemployment assistance 
applications and start speeding checks to more than 
3,400 flood victims. The first checks were mailed 
just three days after applicants certified their 
eligibility for payments to the Idaho Department of 
Employment. 

Department officials also used their computer 
to recreate the entire regular unemployment insur­
ance files of their local office in Rexburg, which 
was destroyed by the flood waters. The computer re­
generated the records in one day, enabling the state 
to continue its unemployment insurance program with­
out missing or delaying any payments. 

"The Teton Dam flood was a major catastrophe 
that was impossible for us to prepare for," said 
Jim Scott, chief of d_ata processing for the Depart­
ment of Employment. "We had to react to the situ­
ation after it occurred. The computer enabled us 
to respond quickly and assist the flood victims." 

As soon as word of the dam collapse reached the 
department, it established emergency reporting cen­
ters to take applications for the disaster relief 
funds. The program is designed to provide tempor­
ary financial assistance to disaster victims. 

Despite the emergency demands made on the com­
puter during the flood, it continued to process its 
normal workload for the rest of the state. 

The Idaho Department of Employment uses an IBM 
System/370 Model 145 computer. 

PROGRAMMABLE CALCULATOR SCORES 
WOMEN'S Al R COMPETITION 

Michael Malone 
Hewlett Packard 
1505 Page Mill Road 
Palo Alto, CA 94304 

Since 1947, many of America's finest women• pilots 
have competed in the Powder Puff Derby, the world's 
longest speed race for light aircraft. This year, 
the 29th race, all scoring of contestants was con­
ducted by a desktop, programmable calculator. 

The "Powder Puff Derby" (a nickname given to 
early all-women airplane races that is attributed 
to Will Rogers) started at Sacramento, California, 
Executive Airport. The finish came three days 
later, 2,926 miles away, at the Greater Wilmington 
airport in Wilmington, Delaware. Two hundred air­
craft competed, representing 38 states, the Baha­
mas, Canada and South Africa. Twenty of the racers 
flew solo. Nearly half were first-time partici­
pants. 

Officially titled the All Woman Transcontinental 
Air Race, the Powder Puff Derby is a series of ten 
hops averaging 300 miles each. According to Doug­
las DuPerow, statistician for the race, and the only 
male involved in the event, only stock-model planes 
of 145-150 horsepower are eligible to enter. To 

give all entries an equal chance, each plane is han­
dicapped by make and model, and flies only against 
that handicap. 

DuPerow, using the progra::nmed calculator, comput­
ed scores for each of the 200 contestants. During 
the race, he was stationed in Wilmington, entering 
subtotal times as they were telephoned in by timers 
located at the terminus of each hop. 

At the end of the day, unofficial standings were 
announced. If a racer had a question about her re­
sults, the terminus scorers were equipped with pock­
et programmable calculators to verify the results. 

When all the planes had landed in Wilmington, and 
the times for the final leg were received and en­
tered into the calculator system, it used a special 
program designed by DuPerow to correlate all timing 
data, compare the results with handicaps -- and, 
almost instantly, select the winner. 

The calculators used to score the Powder Puff 
Derby were the HP 9830 and the HP-25. 

MINICOMPUTER TACKLES SOCIETY PROBLEMS 
WITH MODELS AND SIMULATIONS 

Diane W i/son 
University of Notre Dame 
Notre Dame, IN 46556 

How long will the world's fuel supply last? Even 
students at the smallest college could tackle such 
a large societal problem, thanks to an interdiscip­
linary and intercollegiate project being conducted 
by the University of Notre Dame. 

Funded by a grant from the Max C. Fleischmann 
Foundation, Dr. William I. Davisson, professor of 
economics, and Dr. John J. Uhran, Jr., associate 
professor of electrical engineering, are developing 
a computer program that will allow colleges and 
other institutions with minicomputers to take advan­
tage of the latest teaching methods in modeling and 
simulation. 

The directors are using the systems dynamics ap­
proach to modeling, one of the simplest ways to sim­
ulate real life situations on a computer. According 
to Davisson and Uhran, this technique is one of the 
few available which allow one not only to model 
rates of change, but also to determine what causes 
change over time. Without the ability to conduct 
such studies on their own small computers, many in­
stitutions will find themselves mere spectators to 
scientific controversy, they said. 

An essential aspect of the project will be care­
ful field testing of the translator program at a 
number of small colleges using different computing 
systems. These institutions will serve as initial 
field test centers for implementation of the system 
and provide student feedback concerning the pro­
gram's reliability. When the project is completed, 
the directors hope to make a complete kit available 
to institutions throughout the United States. 

COMPUTER-BASED SYSTEM IDENTIFIES 
AND MATCHES FINGERPRINTS 

Ralph Wallenhorst 
Ca/span Technology Products, Inc. 
Buffalo, NY 44221 

The first fully automatic system for classifying 
fingerprints has been demonstrated by Calspan Tech-
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An engineer at Calspan Technology Products operates the first fully­
automatic system for classifying fingerprints. The fingerprint initi­
ally is described in digital form by a companion unit, an automatic 
fingerprint reader. Using this data, the classifier locates the cores, 
deltas, and "type lines" - shown on the monitor - which define the 
fingerprint's pattern. Then the unit assigns the print to one of the 
116 classifications established by the National Crime Information Cent­
er of the FBI. 

nology Products of Buffalo, N.Y. The system is for 
use in large identification bureaus as a replacement 
for manpower-intensive manual classification. 

"This computer-based system is more consistent 
than visual classification and will greatly decrease 
workloads," asserts Claron W. Swonger, company vice­
president. Importan~ly for identification bureaus, 
the system directly implements the same classifica­
tion rules which have been proven and used for dec­
ades by fingerprint experts. 

Prior to classification by the new equipment, the 
print must be read by the FINDER Automatic Finger­
print Reader. This system automatically converts 
the print into digital form and locates the tiny 
minutiae ~ endings and branchings of ridge lines 
which will later be used to distinguish one finger­
print from another. FINDER also produces data on 
ridge-valley direction and enhanced, digitized, fin­
gerprint images. 

Th~ data is then transferred to the company's 
new FICS, short for the Fingerprint Classifier Sys­
tem. The system, using FINDER data, locates the, 
cores, deltas, and "type lines" which define the 
fingerprint's pattern. These pattern types include 
right and left loops, various types of whorls, 
arches, tented arches, and accidentals. The FICS 
system also counts ridges between key points in the 

fingerprint, as does a human fingerprint classifier. 
By this method, the classifier assigns each finger­
print, by means of a standardized letter code, to 
one of the 116 classifications established by the 
National Crime Information Center of the FBI. If 
the classification is a borderline case, alternate 
classes are indicated. 

An overall numerical classification for the fin­
gerprint card is then made by designating the par­
ticular combination of classifications for the ten 
individual prints on the card. Mr. Swonger explains 
that there are hundreds of thousands of such com­
binations in actual practice, each corresponding to 
a bin in which the identification bureau files all 
its cards with the same overall numerical classifi­
cation. 

To determine whether an individual is already in 
the fingerprint file, his card need be searched only 
against those cards already in the appropriate bin 
or few bins indicated by the classifier system. 
This can be done manually or automatically by util­
izing special searching and matching equipment cur­
rently available for matching new prints at high 
speed against sets already in the files. 

The standard automatic matching equipment for 
use in large city and state identification bureaus 
is somewhat different in technology from the proto­
type matcher being built by Calspan for the FBI. 
Because of the large number of fingerprint cards in 
the FBI's arrest file~ more than 21 million~ 
the FBI matcher will be required to search for a 
match at a rate of 800 sets of filed fingerprints 
per second. 

COMPUTERIZED RESEARCH SYSTEM HELPS 
LAWYERS PROVIDE BETTER LEGAL SERVICES 

Amos Landman 
Ruder & Finn Incorporated 
110 East 59th Street 
New York, NY 10022 

Before long, a lawyer in Tuscon, Arizona, will 
be able to query a computer in Dayton, Ohio, and 
research one of the finer points of securities law 
in Tokyo, Japan. 

This was the prediction of Jerome S. Rubin, pres­
ident, Mead Data Central, Inc., New York City, be­
fore the International Bar Association in Stockholm, 
Sweden. 

Mr. Rubin's company operates the LEXIS computer­
assisted legal research service. The service now 
has U.S. federal cases, the case law of ten states, 
securities tax and trade regulation law, and many 
other materials~ the full text of 900,000 items 
so far~ stored in the computer's memory. Mr. 
Rubin predicted that the service will ultimately 
have libraries of international law and of the law 
of other nations. 

Nearly 17,000 American lawyers, judges and ac­
countants, as well as some 6,000 law students, have 
been trained in the use of LEXIS. Subscribers to 
the legal service include various state and federal 
courts and agencies, some of the best-known law 
firms in the U.S., all of the "Big 8" accounting 
firms, bar associations and law schools. 

By using the service, thousands of lawyers can 
perform legal research more thoroughly and ~uickly. 
In many cases, lawyers can do legal research that 
cannot be done with traditional methods. For ex-

(please turn to page 21) 
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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.) 

NA YMANDIJ 7610 

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

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

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 7610 

/.$ ~•-*>< 
Jl,* !$ * • 

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 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 7610 

x 
T R U E 
L 0 V E 

S V LS V 
0 0 R G E 

E 0 T I G 
V E u u 

VTEVLLLV 

23464 10751 2583 

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

SOLUTIONS 

NA YMANDIJ 769: Sequence column 3. 

MAXIMDIJ 769: The second half of anything goes 

faster than the first half. 

NUMBLE 769: Safety breeds danger. 

Our thanks to the following individuals for sending us 

solutions: Byung Sun Choung, San Diego, CA: Numble 

768 - Frank DeLeo, Brooklyn, NY: Naymandij 768; 

Maximdij 768; Numble 768 - T.P. Finn, Indianapolis, 

IN: Maximdij 768; Numble 768 - Abraham Schwartz, 

Jamaica, NY: Numble 768 - Scott Troutman, Win­

ston-Salem, NC: Naymandij 768; Maximdij 768. 
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COMPUTER GRAPHICS AND ART 
COMPUTER GRAPHICS and ART is a new international 

quarterly of interdisciplinary graphics for graphics people and 
computer artists. This new periodical is aimed at students, 
teachers, people from undergraduate and graduate institutions, 
researchers, and individuals working professionally in graphics. 
Its topical coverage is broad, embracing a variety of fields. 
It is useful, informative, entertaining, and current. 

Here Are Some Samples: 

Learning Through Graphics 
by Dr. Al Bork, University of California, Irvine, California 

A ten-year forecast for computers, education, and graphics 
by a leading authority. 

Art of the Technical World 
by Dr. Herbert Franke, Munich, Germany 

Computer art as the bridge between the two realms of 
art and leisure. 

Expanding the Graphics Compatability System to Three Dimensions 
by Richard F. Puk, Purdue University, Lafayette, Indiana 

Design considerations for a user-oriented 3-D graphics system. 

A Personal Philosophy of Ideas, New Hardware, and the Results 
by Duane Palyka, University of Utah, Salt Lake City, Utah 

The frame-buffer from Evans and Sutherland allows the 
artist to treat the computer as a paint and brush medium. 

How to Build Fuzzy Visual Symbols 
by Alex Makarovitsch, Honeywell Bull, Paris, France 

A new approach to computer art and graphics by a 
computer scientist. 

The State of the Art of Computer Art 
by Grace C. Hertlein, Editor 

Comparisons of early computer art and today's newer art. 
What is art? What is art in computer art? 

Inexpensive Graphics from a Storage Cathode Ray Tube 
by Charles J. Fritchie and Robert H. Morriss, Tulane University, 
New Orleans, Louisiana 

Illustrations and photographic techniques used to achieve 
graphics from a storage tube CRT. 

An Investigation of Criteria for Evaluating Computer Art 
by Thomas E. Linehan, Ohio State University, Columbus, Ohio 

The new aesthetic of computer art requires a departure from 
the previous, formalist-traditionalist doctrines for evaluating art. 

Send your manuscripts, papers, art, and ideas to: 

Editor, COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. - Chico Branch 
555 Vallombrosa - No. 35 
Chico, California 95926 

List of Coverage for Up-Coming Issues 

Applied Arts and Graphics 
Architectural Graphics 
Cartography Systems 
Computer-Aided Design 
Computer Assisted and Managed Instruction 

Utilizing Computer Graphics 
Computer Graphics in Physics, Chemistry, 

Mathematics, etc. 
Computer Programs for New Applications 
Display Systems and Graphics 
Fine Art and Media Explorations 
Graphics in Business 
Hardware Systems and Graphics 
Interactive Graphics Languages and Systems 
Languages for Computer Graphics and 

Graphics Primitives 
Software Systems and Graphic Requirements 
Statistical Packages and General Graphing 
Syllabi for Computer Graphic Courses 

- - - - - - - - - - - - - - - - - - - - - - - - -(may be copied on any piece of paper)- - - - - - - - - - - - - - - - - - - - - - - -
To: COMPUTER GRAPHICS and ART HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 

Berkeley Enterprises, Inc. - Business Office 
815 Washington St. 
Newtonville, Mass. 02160 

) Please enter my PERSONAL (U.S. and Canada) subscription to 
CG&A ($10 per year). 

) Please enter my FOREIGN PERSONAL subscription to CG&A 
($13 per year). 

) Please enter my LIBRARY/DEPARTMENTAL subscription to CG&A 
($15 per year). 

) Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER 
for CG&A. 

) Enclosed· is $2.50 for a sample copy of CG&A (applicable toward a 
subscript ion). 

FULL REFUND IN 30 DAYS IF NOT SATISFACTORY 

Name _________________________ _ 

Title _________________________ _ 

Organization ______________________ _ 
Address ________________________ _ 

) I hope to submit for publication in CG&A material on the following 
topics: ______________________ _ 

) I am interested in reading materials by the following authors: 

) I am particularly interested in coverage of the following subjects: 

) I would like to receive materials on other Berkeley Enterprises, Inc. 
publications: ( ) COMPUTERS and PEOPLE ( ) The COMPUTER 

DIRECTORY and BUYER'S GUIDE ( ) People and the 
PURSUIT of Truth ( ) The Notebook on COMMON SENSE and 
WISDOM ( ) WHO'S WHO in COMPUTERS and DA TA 
PROCESSING ( ) Books 

) I am interested in: ( ) black and white computer art reprints at low 
cost (a bonus for subscribing to CG&A) ( ) 77 page FORTRAN 
IV art manual ( ) 45 page interdisciplinary graphics bibliography 
by G. Hertlein 

) Additional Comments (attach another paper if needed): ____ _ 


