
























































Above: The untitled graphic by Joseph Ovadia appears to be exhorting somebody 
about mathematical things. Perhaps the Methuselah-like figure is pointing out the 
importance of mathematics. All graphics are math functions. 
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INVITATION: 
A TOURING EXHIBITION OF COMPUTER ART FOR 
THE SCIENCE AND TECHNOLOGY MUSEUMS, U.S.A. 

This is an open invitation to all computer artists to send 
slides, photographs, and descriptions of new computer art for 
the above exhibition. It is tentatively titled THE VARIED 
COMPUTER ARTS. It will begin touring the science and 
technology museums of this country approximately in Febru­
ary of 1977. 

Works particularly sought are dimensional, nonflat presenta­
tions. Computer art in all styles and forms will be considered. 
The emphasis is on variety of expression and final presenta­
tion. Please see page 7, Section VII: FINAL FORMS OF 
VARIED PRESENTATIONS OF COMPUTER ART for sugges­
tions as to final forms. No works on white industrial paper 
will be considered. However, photographic reversals of white 
industrial graphics are acceptable, as well as transparent sheet 
film versions of industrial paper graphics. 

Background 

The exhibition, CYBERNETIC SERENDIPITY, marked the 
emergence of a new art form: experiments in the computer 
and the arts. This landmark exhibition will remain as an 
important "first" in the history of computer art. 

ANALIVIA CORDEIRO - BRAZIL 
M3X3, below, by Analivia Cordeiro. "This is a computer­

aided choreography for television. The dancers, cameramen, 
and TV director interpret a set of instructions which is the 

• .. _ 
• 

However, great changes are occurring in the computer arts: 
varieties of final forms reveal computer design in films, edi­
tions of lithographs, etchings, serigraphs, and stamps designed 
by the computer. Textiles are not only being woven, but 
screen-printed with computer designs. Sculpture and paintings 
designed by the computer (and man) afford new dimensions 
in the computer arts. Television programs combine many 
forms of art: lasers, music, graphics, and dance. 

Deadline for Receipt of Descriptive Materials 

The deadline for receipt of slides, photographs, and descrip­
tive materia I about the work is October 15, 1976. Please 
send these materials to: 

Grace C. Hertlein, Editor 
COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc., Chico Branch 
555 Vallombrosa, No. 35 
Chico, CA 95926 

Notification of selections for the new exhibition will be 
sent on November 1, 1976. Works accepted for the science 
and technology exhibition are due in Chico by December 20, 
1976. More details will be available early in November. 

You are warmly invited to consider this show. 

output from the computer. Processed at the Computer Center 
of State University of Campinas, Brazil." 

• 

• ••• 
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ROSTER OF ARTISTS 

1. Manuel Barbadillo - Malaga, Spain 
page 27 

2. Gregory R. Bass - Norfolk, Virginia, U.S.A. 
page 26 

3. Jean Bevis - Atlanta, Georgia, U.S.A. 
pages 21 and 31 

4. John Chudy - Chico, California, U.S.A. 
page 26 

5. Analivia Cordeiro - Sao Paulo, Brazil 
page 30 

6. Michael Davis - San Francisco, California, U.S.A. 
page 31 

7. Barbara Dwyer - Atlanta, Georgia, U.S.A. 
pages 20 and 21 

MICHAEL DAVIS - U.S.A. 

Three drawings by Michael Davis illustrate his own ARTRAN 
(art language system) that he developed at San Francisco 
State University. 

Princely Potential by Jean Bevis of Georgia State University, 
Atlanta, the symbol for the NCC '76 Art Exhibition. 

8. Herbert Franke - Munich, Germany 
page 15 

9. Sharon Gospich - Chico, California, U.S.A. 
page 26 

10. Groupe Couleur de Belfort - Belfort, France 
pages 19 and 23 

11. Sozo Hashimoto - Tokyo, Japan 
page 25 

12. Grace C. Hertlein - Chico, California, U.S.A. 
pages 16 and 17 

13. Kerry Jones - Eufala, Alabama, U.S.A. 
pages 1 (front cover), 13, and 22 

14. Phil Lloyd - Surrey, England 
pages 8 and 9 

15. Jean-Claude Marquette - Paris, France 
page 12 

16. Tony Martin - Eufala, Alabama, U.S.A. 
page 12 

17. Tomislav Mikulic - Zagreb, Yugoslavia 
page 18 

18. Vera Molnar - Paris, France 
page 19 

19. Joseph Ovadia - San Francisco, California. U.S.A. 
pages 28 and 29 

20. Duane M. Palyka - Salt Lake City, Utah, U.S.A. 
pages 10 and 11 

21. Mutsuko Kunii Sasaki - Tokyo, Japan 
page 23 

22. James C. Ver Hague, Jr. - Niagra Falls, New York, 
U.S.A. 
page 22 

23. Edward Zajec - Trieste, Italy 
page 24 

24. Vilko Ziljak - Zagreb, Yugoslavia 
page 14 

From left to right: Horse, Dancer, and Document. His 
system shapes, shades, and outlines the final forms, as well 
as bordering the graphic. 
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Computing and Data Processing Newsletter 

COMPUTERS SPEED DRUG DETECTION 
AT MONTREAL OLYMPIC GAMES 

Michael S. Fournell 
Hewlett-Packard 
1501 Page Mill Road 
Palo Alto, CA 94304 

The private and public pressures exerted on to­
day's athletes are staggering~ especially during 
the Olympic games. To cope with these pressures 
and to push the human physiology to its very limits, 
many competitors are tempted to use drugs to gain 
an unfair advantage over their rivals. 

To discourage this kind of drug use, during the 
21st Olympiad in Montreal, the most elaborate drug­
control program in the history of the Olympic games 
was carried out by the Biomolecular-Analysis Center 
of the Institut National de la Recherche Scienti­
fique (INRS) of the University of Quebec. The Mon­
treal laboratory used two lab automation systems to 
control twelve gas chromatographs (GC) and two gas 
chromatograph/mass spectrometers (GC/MS) with the 
minicomputer data systems to monitor the 12,000 
athletes from 131 countries who competed in the 
Olympics. 

Drug use by athletes is a problem that probably 
reached its peak during the 1960s when an estimated 
35 percent of all participants in international 
sports events used some form of chemical stimulant. 
The Internation Olympic Committee (IOC) banned drug 
use in 1967. and the 1968 Winter Olympics at Gre­
noble, France, saw the first formally organized drug 
testing of athletes. By 1972, only 12 of the 2,049 
urine samples tested at the Munich Olympics con­
tained banned drugs. 

The drug detection program was even more sophis­
ticated in Montreal. Following the same concept of 
mass screening for drugs first used in Munich, the 
program applied recent advances in computing and 
instrument technology and methods of chemical ana­
lysis, according to Dr. Robert Dugal, an associate 
professor at INRS and director of the drug-control 
program at the Montreal Olympics. 

Since the INRS laboratory was selected by the 
IOC medical commission to carry out the program, its 
prime concern was to develop a sensitive, completely 
accurate, and fast system. "In order to process 
about 3,000 urine samples in the brief time allotted 

A laboratory assistant at the lnstitut National de la Recherche Scien­
tifique (INRS), in Montreal, draws a sample for analysis on a comput­
erized system used in the most elaborate drug-control program in the 
history of the Olympic games. The INRS system monitored drug-use 
for the 12,000 athletes from 131 countries who competed in the 
games. 

us, only 12 hours in some cases," said Dr. Dugal. 
"we had to automate and computerize all chromato­
graphic operations." 

The resulting operation includes lab automation 
systems which collect and evaluate real-time data 
generated by the gas chromatographs. (GCs separate 
chemical compounds in a sample into identifiable 
components.) The lab systems are programmed to 
recognize nearly 200 types of prohibited drugs by 
comparing the incoming GC signals to internally 
stored values. Each system controls all operations 
from automatic sample injection and GC recalibration 
to chromatographic peak identification and printing 
the finished analytical report. 

When a data system recognizes the presence of a 
banned drug, the sample is run on one of the two gas 
chromatograph/mass spectrometer systems for positive 
identification. It is estimated that about 10 per-
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cent of all samples reach this stage. This does not 
necessarily reflect a high rate of drug incidence, 
but is due to the presence of nicotine whose peak 
(the response of the system to the presence of a 
compound) may hide banned drugs. 

The computerized GC/MS uses a gas chromatograph 
as a sample introduction and purification technique 
and the mass spectrometer as the principle of com­
pound detection. A minicomputer with 16K words of 
memory and a disc with 5 Mbytes of data storage make 
up the systems' processor. It controls the scan 
operations of the mass spectrometer, stores spectral 
data on the disc, then displays and tabulates the 
data at operator command. 

Like the two laboratory automation systems, both 
GC/MS systems are mirror images and have identical 
disc-resident data on known prohibited substances, 
which is compared to the acquired data for drug 
identi fi ca ti on. 

"The system's software capabilities of data acqui­
sition. reduction, and statistical normalization 
enable rapid confirmation of drugs. which is essen­
tial to the proper functioning of the drug-control 
program," said Dr. Michel Bertrand, an associate 
professor at INRS and deputy director of the drug­
control program at the Olympics. 

"Actual biological samples . obtained from indivi­
duals known to have taken the drugs, were processed 
to give us actual qualitative and quantitative re­
sults," added Dr. Bertrand. "The research data is 
stored in the systems' data libraries and is used 
as reference in the identification of actual drug 
traces in samples. Acquisition of that data was an 
essential part of our preparation to bring our mass 
screening operation under computer control." 

The INRS laboratory prepared for the Olympic 
events for over two years during which many excre­
tion and metabolism studies on banned drugs were com­
pleted to supplement already existing drug data. 
Believed to be one of the largest and most modern 
drug-detection laboratories on the continent, the 
INRS facility will ensure that athletic competitions 
are based on natural abilities of the participants 
and not on unfair advantages offered by drugs. The 
roe medical commission is determined not to let 
sports events become competitions between pharmacol­
ogists and physicians using athletes as guinea pigs. 

The INRS systems included two HP 2100-based lab 
automation systems. twelve HP 5700 Series gas chro­
matographs. an HP 2100 Series minicomputer, and an 
HP 2644A data terminal. Half of these instrumenta­
tion systems for chemical analysis were on loan to 
the INRS from Hewlett-Packard especially for the 
Olympic games. 

SCIENTISTS DEVISE COMPUTER PROGRAM TO 
DESCRIBE BEHAVIOR OF EXPLODING STARS 

A. R. Hill 
Thomas J. Watson Research Center 
P.O. Box 218 
Yorktown Heights, NY 10598 

One of the most spectacular stellar events occurs 
during the first 40 days after a star explodes. 
Called supernovae, these giant dying stars can at­
tain a luminosity greater than the combined bright­
ness of all the stars in an entire galaxy. This 
incredibly intense light eventually evolves into a 
"tail" of weaker light , lasting for a year or longer. 

Although there is general agreement on many as­
pects of the life cycle of certain kinds of stars. 
explanations of supernovae and their causes are still 
the subject of intense scientific debate. Now a 
group of scientists has developed a computer model 
describing the general behavior of stars during the 
first 40 days after they explode. The model, poten­
tially of great usefulness in furthering understand­
ing of stellar evolution, has shown an "encouraging 
fit" when compared with the actual observations of 
38 Type 1 supernovae. originally collected and or­
ganized by a team of Italian astronomers. 

A Type 1 supernova is one in which the spectrum 
of light emitted by the exploding star shows no evi­
dence of hydrogen. Beyond that, it is a matter of 
scientific controversy whether those supernovae that 
do emit light characteristic of hydrogen should be 
considered as one type or divided into four types. 
At any rate, about half of all observed supernovae 
fall into the Type 1 category. About 10 Type 1 
supernovae are seen per year. 

The supernovae behavior model was devised by Gor­
don Lasher of IBM's Thomas J. Watson Research Center 
in Yorktown, New York, and elaborated by him and 
two scientists on post doctoral appointments at the 
Yorktown center: Alan Karp from the University of 
Maryland and Kwing Lam Chan from Princeton Univer­
sity. The general concept of this work was based 
on that of Charlotte Gordon . another visitor at the 
Research Center, from the University of Paris. 

"The model gives us a start toward a quantitative 
understanding of what a star is like at the end of 
its life," says Lasher. "It is one more piece of 
the puzzle of how the universe evolves. However. 
the equations don't tell us precisely when a given 
star is going to explode." 

The sequence of events in a supernova appears to 
be so complex that reducing the phenomena to mathe­
matically acceptable terms for the computer would be 
extraordinarily difficult, if not impossible. How­
ever, analysis of the first calibrated spectra of a 
Type 1 supernova. obtained by workers at the Hale 
Observatories in 1972 . indicated that a simpler 
mechanism might be at work; this is, that the quick 
rise of emitted light energy originates almost en­
tirely from the collapse of the star's core. result­
ing in the formation of an explosively expanding en­
velope of helium gas. 

By accepting the collapsed core theory, the sci­
entists were able to base their model on only three 
parameters: the total amount of energy released by 
the collapsing core. the mass of the expanding helium 
envelope, and the initial density of that envelope. 
The result is a roughly parabolic curve that fits 
the first month's record of the 38 observed super­
novae. After this period, there is a tailoff of 
light emission for which the equations do not account. 

"There is sti 11 a great deal of mystery about the 
last stages of stellar evolution." says Lasher. "We 
hope our model will pave the way for further in­
quiries." 

Eventually, Lasher and his associates hope to ex­
tend their model to describe the velocity at which 
the gas envelope expands. The supernovae model was 
developed with an IBM System/360 Model 91 computer. 
An IBM System/370 Model 168 computer is currently 
being used to do further calculations. 
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EUROPEAN COMPUTER CHESS CHAMPIONSHIP 
TO BE HELD IN AMSTERDAM 

I. Bakker 
European Conference on Informatics 
Passeerdersgracht 32 
Amsterdam - C 
The Netherlands 

On the occasion of the first conference of the 
European Conference on Informatics (E.C.I.), the 
European championship computer chess tournament will 
be held at the Studiozaal of the Vrije Universiteit 
in Amsterdam on August 9, 10, and 11. Every day, 
eight computer programs will compete for four places 
f_or the world championship of 1977, to take place in 
Toronto. 

Both chess players and scientists have wondered 
during the last few years if and when a computer 
program will be able to equal the playing strength 
of a chess master. At this moment, there is no com­
puter which can rival the capacity of an average 
chess club player. 

The "participants" of this championship are: 
Beal (United Kingdom, Control Data); Master (United 
Kingdom, IBM); Tell (Switzerland, Hewlett-Packard); 
Daja (West Germany, Telefunken); Papa (Hungary, C~n­
trol Data); Orwell (West Germany, Univac); Schach 
(West Germany, Digital Equipment); Charlie (West 
Germany, Siemens). 

Each participant represents three components: 
the author . who has developed the strategy and tac­
tics of the computer chess program, the program it­
self (as usual indicated by a beautiful name, like 
Tell), written by the author in close cooperation 
with the programmer, and finally the computer, which 
processes the program. It is evident that the au­
thor should be a good chess player. The author of 
the program Papa, for instance, is the Hungarian 
top chess player, G. Rajna (Elo rating 2410). 

The communications problem is solved through the 
installation of terminals in the tournament hall. 
Every terminal, one for each participant, is connec­
ted. via a direct telephone line, to a computer, 
which is in most cases located in the country of the 
participant. A move of the opponent computer is 
typed on the terminal, after which the computer cal­
culates the answer and records its move on the ter­
minal in a typed form. There is no other human in­
te rven ti on . 

During the tournament, a team of experts will 
discuss both the technical and chess characteristics 
of the games, using large demonstration boards. 

The European championship computer chess tourna­
ment is held under the auspices of the World Chess 
Federation, and is funded by the computer manufac­
turers and the Nederlandse Middenstands Bank. 

NEW CONTRACTS AND NEW INSTALLATIONS 

•Goodyear Aerospace Corp., Akron, Ohio, has re­
ceived a $16 million order from McDonnell Douglas 
Corp. for two F-15 flight simulators. 

•Amdahl Corp., Sunnyvale, California, has in­
stalled four of its $3.8 million to $5.2 million 
large-scale computer systems as follows: 

National CSS, a computer-time-sharing com­
pany in Stamford, Connecticut. 

Liberty National Insurance Co., Birmingham, 
Alabama, in connection with its $8.5 billion of life 
insurance in force. 

•Recognition Equipment, Inc., Dallas, Texas, 
has received a $3.6 million order from a major oil 
company for the lease of a large-scale, credit-card­
processing system. 

•Saab-Univac, the Sperry Rand Corporation joint 
venture marketing organization in Scandinavia, has 
received a $3.3 million order from Oy Wartsila, a 
leading Finnish shipbuidling firm, for two SPERRY 
UNIVAC 110/11 computer systems to be connected to 
remote terminals in Wartsila's total communications 
network. 

•NCR Corporation, Dayton, Ohio, has received a 
$2.3 million order from Takashimaya Department 
Stores, a leading Japanese retailing chain, for a 
point-of-service network. 

•Ampex International. Redwood City, California, 
has received a $2 mHlion contract from Datasaab, 
a major computer peripherals manufacturer in Stock­
holm, Sweden, to supply core memories. 

•Recognition Equipment, Inc., Dallas, Texas, has 
been awarded a $2 million contract from the Euro­
pean-American Banking Corporation of New York, New 
York, for the lease of a TRACE check-processing 
system. 

•Burroughs Corporation, Detroit, Michigan, has 
received a $1.4 million order from Southern Bank & 
Trust Company, Greenville, South Carolina, for a 
host computer, on-line to the bank's Item Processing 
System. 

•Recognition Equipment, Inc., Dallas, Texas. has 
received a $1.4 million order from the Bank of Cana­
da, Ottawa, Ontario, for two document-processing 
systems to be used in connection with the bank's 
administrative management of Canada's public debt. 

• NCR Corporation, Dayton, Ohio, has installed 
two NCR Century 8200 minicomputers at Lego, the 
Danish manufacturer of children's construction kits, 
facilities in Denmark and the United States. Other 
8200 systems will be installed at Lego facilities 
throughout Europe during the next two years as part 
of the company's expansion of marketing and manu­
facturing operations. The systems will provide in­
formation to control inventories and materials, plan 
production, and evaluate sales potential. 

•NCR Corporation, Dayton, Ohio, has installed 
four Century computers at JCD Data a/s, one of Den­
mark's largest data processing centers, headquar­
tered in Vejle, Denmark. These systems will act as 
central processors for a network of minicomputers 
which will be installed at various customer sites 
over the next 18 months. 

• Control Data Corporation, Minneapolis. Minne­
sota, has shipped a CDC 38500 Mass Storage System 
to Lawrence Livermore Laboratory, Livermore. Cali­
fornia. The system is the first of seven modules 
to be shipped during the next three months, and will 
be used by the Lawrence Livermore Laboratory in its 
Octopus time-shared computer network. o 

7 ><'+'00x• 
••c+•~<D• \? 

~··· 
34 COMPUTERS and PEOPLE for August, 1976 



'f 

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 
compute~ game · plafing 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 768 

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

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

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

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

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

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

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

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 768 

0<De •V*0(J) 't'~ 
~c+'VXX JGX"711•0 

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 Comp~ters 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 768 

E VE RV 

V= x s H 0 E 

F V 0 E MH R 
c s c V R 0 R T 
N T p E S NS 0 

F p MOVV 

T NHTME MR 

53149 64770 62661 

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

SOLUTIONS 

NAVMANDIJ 767: Make V of 1 's. 

MAXIMDIJ 767: Not to see is often wise. 

NUMBLE 767: People are complicated. 

Our thanks to the following individuals for sending us 
their solutions: Ronald C. Graves, Ashland, MA: Nayman­
dij 765 , Maximdij 765, Numble 765 - Steven S. Shulman, 
Edison, NJ: Na ymandij 7 65, Maximdij 7 65, Numb le 7 65, 
Maximdij 766, Numble 766 - Byung Sun Choung, San 
Diego, CA: Numble 766 - Diane Huard, Des Plaines, IL: 
Naymandij 766, Maximdij 766, Numble 766. 
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COMPUTER GRAPHICS AND ART 
FIRST TWO ISSUES NOW PUBLISHED 

Partial Table of Contents - Vol. 1, Nos. 1 and 2 

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

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. Our goal 
is excellence, and to achieve this objective, we invite our 
readers to participate actively in the magazine , and to advance 
the state of the art of computer graphics by communication, 
sharing, and dissemination of ideas. 

We invite you , your colleagues and students to help us 
achieve this goal. 

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 

a,, - ~., Svll•b;~ ~ 
- - - - - - - - - - - - - - - - - - - - - - - - -(may be copied on any piece of paper)- - - - - - - - - - - - - - - - - - - - - - - -
To : COMPUTER GRAPHICS and ART HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 

Berkeley Enterprises, Inc. 
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): ____ _ 


