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Putting together the JACG
is no snall task. It
collection of naterials fron
including articles, photos,
advertising. The material
and sometines revised.
uni fornity ailmost
to conform t0o a

newsletter
requires the

contributors
cartoons and
has to be read
In the interest of
everything is reprinted
standard formnat. Most

naterial then has to be reduced to about
757 of its original size to optimize paper
space without sacrificing readability.

Photos and cartoons have t0 be hauled to
the photostat camera and be shot as needed.
In addition, there is an editorial to
write, trading post and table of contents
to produce, and an occasional article to be
written just for fun Oor necessity.

Once all of this is assembled
everything has to be laid out in a dumwy oOf
the finished product to produce, hopefully,
a balanced result. Then comes the physical
cut and Paste operation of clipping
material and 91luing it neatly to the layout
sheets in the correct order. Last mninute
eMergencies or space requirements sometimes
complicate this step.

The point of this report is not to
complain or ask for a raise but to let you
know that it takes an average of 15 to 20

hours a month to get it all together. I an
Pleased to tell you that I now have help
with this tashk. Matt Hetman has come

forward and volunteered his tiwe to do the

mechanicals. This will relieve we of
considerable work and nay allow wme to
continue as editor. We all thank Matt in

advance for his commitmeent.

MNow, your part. For the next issue we
need your copy by JULY 16th. Matt will be
putting the whole thing together by himself

since I will be away. Be considerate and
get material to us on schedule. He'll
appreciate it and you'll get a better

newsletter.

KN

Frank Pazel
Editor-in—-Chief, JACE Newsletter
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ESCHER SKETCH
by Kirk McDonald - JACG

Did you Know that there are 17
different Kinds of wallpaper? That is, the
mathematicians tell wus that there are 17
ways an image can be repeated reqularly to
f£ill up a blank wall. This peculiar fact
has been wutilized by artists to produce
intriguing decoration, and at best,
compelling works of graphic art. The most
famous examples are the drawings of M.C.
Escher. <(See "The World of M.C. Escher"
published by Abrams, Inc. (1971) for an
extensive collection of his work.)

You can try your hand at designing all
17 Kinds of wallpaper with the program
ESCHER SKETCH which runs on a 48K AQAtari
computer. Use a Jjoystick or Koala Pad to
sketch an image and the computer will
replicate it 6 or 8 times on your TY screen.
Then you can save it to disk in Micropainter
format, and/or dump it to an Epson FX-80
printer. The disk file can then be read in
by Micropainter or Microlllustrator if you
want to add color.

The program is available on a JACG

tibrary diskette in either binary form,
ESCHER.COM, or as an Action! text file
ESCHER.ACT. An instruction manual is
included on the file ESCHER.DOC. The

program is based on an article by Edward H.
Carlson which appeared in the May 1985 issue
of Creative Computing magazine. (Another
program based on the imagery of Escher
appeared in the August 1983 issue of Antic

magazine.)
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Symmetry 1 - Prairie Dogs

The figures show my attempts to draw
interlocking animal images in the 17
possible ways. Symmetry H yielded only
rather crystalline patterns——perhaps you
will be more successful. 1 used symmetries
8 and G to illustrate another amusing aspect
of the program: patterns which could be
implemented wi th floor tiles. The
fascinating subject of “tessalation® bhas
been explored by Martin Gardner in the July

and August 1975 issues of
American.

Scientific

If you develop a more technical
interest in why there are 17 Kinds of
wallpaper you might peruse the  book
“Symmetry in Art and Science™ by Shubnikov
and Koptsik (Plenum Press, 1974).

In any case, the program is quite easy
to use, and certainly does not require deep
understanding of the geometry it is based
on. No great art has ever been created by a

mathematician!
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Symmetry 3 - Mutt and Jeff
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Symme try é - Double Headers
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Symmetry 8 - Cairo Tiles
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Symmetry 9 - Wombats
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Symme try A — Horsemen
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Symme try B - Coneheads
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Symmetry C — Owls Symmetry F — China Dolls
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FASCINATING 153
by Kenneth J. Pietrucha - JACG

One of the interesting things about
playing with numbers is the things that are
discovered along the way. None of the
things I am about to tell you happened “One
day as I sat down at my computer®™, or over
any special time period, they just happened.

Take for example, the first time I
discovered Narsistic or Armstrong numbers.
Briefly, these are numbers where the sum of
the cubes of the individual digits is equal
to the original number. As an example, take
the number 153, the first of the Armstrong
numbers, and the star of the show. If we
take 1 cubed plus 5 cubed plus 3 cubed, we
get 1 ¢ 125 + 27 = 153, which is our
original number. This in itself is not very
earth shattering. As a matter of fact, 1like
prime numbers, Armstrong numbers are often
used as programming exercises. Since 153 is
the first of these numbers, it is easily
remembered.

A variation of Narsistic numbers is
that if you add the cubes of the digits of
any number that is a multiple of three, and
keep repeating the process on the answer,
you will eventually reach the number 153.

Here is the program I wrote to test
this conijecture. If you have a printer,
remove the REM statements from the begining

of line 5 and line 148.

REM MULTIPLES OF THREE EVENTUALLY

REM REACH 153 WHEN SUM OF CUBES

REM ARE CHAINED.

REM KENNETH J. PIETRUCHA--5/28/85

REM POKE 838.14646:POKE 839,238:REM SEND
RUN TO PRINTER

9 DIM A$(5)

16 FOR T=108 TO 1000

28 IF T/3<>INT(T/3> THEN GOTO 15
25 LET X=T

38 A$=STR$(X)

48 LA=LEN(AS)

98 FOR N=1 TO LA

68 B=VAL (AS(N,N)>)>

NdDWN~-

78 C=B*BxB
80 SUM=SuM+C
98 NEXT N

180 PRINT SUM;" ®;:2=2+1

116 IF SUM=153 THEN GOSUB 260:G0TO 150

128 X=SUM

130 SUM=0:C=6:B=0

148 GOTO 36

158 NEXT T

168 REM POKE 838,163:POKE 839,246:REM SEND
RUN BACK TO SCREEN

208 PRINT -

2061 PRINT T;°" = 153 IN *;Z2;" ITERATIONS®

202 Z=0:SUM=0:C=0:B=0

205 PRINT :PRINT

210 RETURN

Some where along the way, it was
pointed out that S! + 4! + 3! + 2! +«+ 1! =
153. The symbol ! stands for factorial,
which represents the product of all the
numbers descending from the given number to

1 (ex. S#a%3%2%1=120). The sum of the
factorials from 5! to 1! is equal to 120 +
24 + 4 + 1 = 153. Interesting, isn‘t it ?

Perhaps, but nothing to write home about.

Some one else came along and pointed
out the number 153 is equal to the sum of
all the numbers between 1 and 17 (a

triangular number).

The number 153 is also mentioned in the
bible. In John (21:11), Jesus and his
disciples went +fishing on the Sea of
Tiberias. When they hauled in the catch,
your guessed it, 153 fish !

Did John Kknow of the pecularities of
the number 153 when he wrote the gospltes ?
Most of the time the bible uses round
numbers like 160 or 1000, so if you see a
number like 153, you can be sure it has some
special significance. Remember, these
people didn’t have computers, 1] the
solution must be simple.

What about the computer age ? How does
the number 1353 fit in ? Well, if we take
the ASCII sum of the individual digits, we

get 49 + 53 +51 which, believe it or not,
equals 153,

If anyone Knows any other facts
concerning the number 153, I would

appreciate your sharing them with me.
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The artistic illusions of M.C. Escher are familiar to many.
Birds change to fish, water runs uphill, and men climb stairs
that seem to be descending. His techniques inspired me to
design a program that creates similar isometric improbabilities.

My Escher Sketcher is an isometric sketch pad that uses
the joystick to draw boxes and lines in isometric view. When
the joystick is moved in the typical four directions, cubes will
be drawn on a two-dimensional plane. When the fire button
is pressed, the joystick stacks cubes above or below the main
plane, giving an illusion of depth. A variety of colors for the
blocks is possible, and a “line” mode is included to embellish
your designs.

This program uses GTIA Graphics Mode 10. If you do not
have a GTIA chip in your ATARI, you will need to install one
in order to use this program.

At the start of the program you will be prompted for back-
ground color, cursor color, and two different color combina-
tions. The combinations are for the two cube shapes which
you can draw; box 1 and box 2. Colors correspond to Table
9.3 on page 50 of your ATARI BASIC Reference Manual. If
you press [RETURN] at these prompts, the program will use
a set of default colors.

When you have selected all your colors, press [START] to
begin drawing. At this point, you will see a flashing cursor
which you can move about the screen without drawing. To
draw a line with this cursor, push [SELECT]. To move the
cursor without drawing, push [SELECT] again.

The [START] button toggles between drawing boxes and
moving the cursor. You can use [SELECT] in Box Draw Mode
to change the selection of the next box to be drawn between
box 1 and box 2.

In either mode, you can use the [OPTION] key to erase
the screen and start over.

PROGRAM BREAKDOWN

10-95 Opening program housekeeping.
100-190 User message and screen preparation.
200-290 Position cursor.

300-390 Main program loop.

Isometric illusions

a2noiaulli oivtsmoel

by BENJAMIN BARTELS

400-430 Change box colors — note toggle feature.
900-990 Prepare to draw box by setting X and Y
coordinates.
1000-1990 Draw top of box.
1199-1150 Subroutines to draw fiigure.
2000-2990 Draw left side.
3000-3990 Draw right side.

10 REM **x PRE-SELECT *xx

15 DIM CLLR(2,3),D(4)

20 GRAPHICS 0:SETCOLOR 2,0,0:? "ISO-SK
ETCH by BENJAMIN BARTELS"

30 ?2:2 "COLOR(D-15),LUM(0-14)":2:2 *
INPUT BACKGOUND COLOR AND LUM."

32 TRAP 35:BAK=0:INPUT I,J:BAK=I*16+J

357 "INPUT CURSOR COLORAND LUM." :TRA
P 40:CSSR=15:INPUT I,J:CSSR=I*16+J

49 ?:? "BOX #1":2 "INPUT TOP COLOR AN
D LUM.":TRAP 50:CLLR(1,1)=6:INPUT I,J:
CLLR(1,1)=I*16+J

50 2 "INPUT RIGHT COLOR AND LUM.”:TRAP
G6OLGLELR(1,2)—4:INPUT I,J:CGLLR(1,2)=1I%
16+4J

continued on page 98
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ESCHER SKETCHER continued from page S5

60 ? "INPUT LEFT COLOR AND LUM.":TRAP

70:CLLR(1,3)=2:INPUT I,J:CLLR(1,3)=1#11
6+J

70 ?:? "BOX #2"

80 ? "INPUT TOP COLOR AND LUM.":TRAP 9
0:CLLR(2,1)=236:INPUT I,J:CLLR(2,1)=1I*
16+J

90 ? "INPUT RIGHT COLOR AND LUM.":TRAP
95:CLLR(2,2)=134:INPUT I,J:CLLR(2,2)=
Ix16+J

95? "INPUT LEFT COLOR AND LUM.":TRAP

100:CLLR(2,3)=66:INPUT I,J:CLLR(2,3)=1I
+16+J

100 REM +++ START POSITION +xx

110 ? "FEUAREH-TOGGLES BETWEEN POSITION
ING":? "CURSOR AND DRAWING BOXES"

120 ? "SEMEEI=TOGGLES BETWEEN BOX #1 A
ND":? "BOX #2"

130 7 "[QElIEN-CLEARS SCREEN"

140 ? :? "PRESS START TO BEGIN"

142 IF PEEK(53279)=7 THEN 142

160 X=40:Y =96:GRAPHICS 10:CBX=0

170 POKE 705,CLLR(1,1):POKE 706,CLLR(1
,2):POKE 707,CLLR(1,3)

172 POKE 708,CLLR(2,1):POKE 709,CLLR(2
,2):POKE 710,CLLR(2,3)

174 POKE 704,BAK:POKE 711,CSSR

200 REM +++ POSITION CURSOR *++

205 IF PEEK(53279)<>7 THEN 205

207 D(4)=0:D(3)=0:D(2)=0:D(1)=5:L=0

210 LOCATE X,Y,I

220 COLOR 0:PLOT X,Y:GOSUB 240

225 IF PEEK(53279)=5 THEN GOSUB 280

227 IF PEEK(53279)=3 THEN 160

230 COLOR 7:PLOT X,Y:GOSUB 250:GOTO 22
0

240 IF PEEK(53279)=6 THEN POP :COLOR I
:PLOT X,Y:POKE 764,255:GOTO 1000

245 RETURN

250, ST—STICK(0):1F- ST~15-0OR ST=10:OR -8
T=9 OR ST=5 OR ST=6 THEN RETURN

260 J=STRIG(0):IF L=0 THEN COLOR I:PLO
T XY

262 IF (ST=3%-ANDPU=1P0OR ST=7"THEN X=
X+ 1

263 IF (ST=14 AND J=1) OR ST=11 THEN X
=X-~1

264 IF ST=14 OR ST=7 THEN Y=Y-1

265 IF ST=13' OR ST—11'THEN Y=Y+1

26 X=X T {X==1)={X=80):Y =Y +{¥ ==1)=(Y =19
2):POKE 77,0

270 LOCATE X,Y,I:RETURN

280 L=1-L

285 IF PEEK(53279)<>7 THEN 285

290 RETURN

300 REM +++ MAIN LOOP «+x

310 ST=STICK(@):IF ST=14 OR ST=7 OR ST
=13 OR ST=11 THEN 900

320 IF PEEK(53279)=3 THEN 160

330 IF PEEK(53279)=5 THEN 400

335 IF PEEK(53279)=6 THEN 200

340 GOTO 300

400 REM +++ CHANGE BOX COLORS x*+*

410 CBX=1-CBX
420 IF PEEK(53279)<>7 THEN 420

430 GOTO 300

900 REM +++ DRAW BOX **+

910 D(4)=D(3):D(3)=D(2):D(2)=D(1)

920 D(1)=1+(ST=14)+2+(ST=7)+3+(ST=13)+
4+(ST=11)

922 IF ST=14 AND STRIG(0)=0 THEN D(1)=
5

925 IF ST=13 AND STRIG(0)=0 THEN D(1)=
6

930 X=X+3+(D(1)=3 OR D(1)=2)-3*(D(1)=1
OR D(1)=4):Y=Y+3+(D(1)=3 OR D(1)=4)-3
+(D(1)<8)+10+(D(1)=6)-10*(D(1)=5)

940 IF X<3 THEN X=3

945 IF X>75 THEN X=75

950 IF Y<4 THEN Y=4

955 IF Y>180 THEN Y=180

960 POKE 77,0

1000 REM +++ BOX TOP =+«

1010 COLOR 1+CBX*3

1020 IF D(1)=6 THEN 2000

1040 IF D(1)=1 AND D(2)=6 THEN GOSUB 1
100:GOTO 2000

1050 IF D(1)=2 AND D(2)=6 THEN GOSUB 1
500:GOTO 2000

1060 GOSUB 1100:GOSUB 1500:GOTO 2000
1100 REM +++ LEFT HALF #x+

1110 TRAP 1120:PLOT X,Y:DRAWTO X,Y-4

1120 TRAP 1125:PLOT X-1,Y-1:DRAWTO X-1
Y-3

1125 TRAP 1130:PLOT X-2,Y-2

1130 RETURN

1500 REM +++ RIGHT HALF =+

1520 TRAP 1535:PLOT X+1,Y:DRAWTO X+1,Y
-4

1535 TRAP
Y-3

1540 TRAP 1550:PLOT X+3,Y-2

1550 RETURN

2000 REM +++ DRAW LEFT SIDE +x+

2010 COLOR 2+CBX*3

2020 IF D(1)=2 THEN 3000

2025 IF D(1)=6 AND D(2)=2 THEN GOSUB 2
500:GOSUB 2700:GOTO 3000

2030 IF D(1)>2 THEN GOSUB 2300:GOSUB 2
500:GOSUB 2700:GOTO 3000

2040 IF D(2)=2 THEN GOSUB 2300:GOTO 30
00

2050 IF D(2)=1 AND D(3)=2 AND D(4)=2 T
HEN GOSUB 2300:GOSUB 2500:GOTO 3000
2060 GOSUB 2300:GOSUB 2500:GOSUB 2700:
GOTO 3000

2300 REM +++ TOP WEDGE »*»

2305 TRAP 2310:PLOT X,Y+1

2310 TRAP 2320:PLOT X-1,Y+1:PLOT X-1,Y
+2

2320 TRAP 2330:PLOT X-1,Y

2330 TRAP 2340:PLOT X-2,Y+1:DRAWTO X-2
Y-1

2340 TRAP 2350:PLOT X-2,Y+2:DRAWTO X-2
Y+3

2350 RETURN
2500 REM  * * «

1540:PLOT X+2,Y-1:DRAWTO X+2

MID WEDGE *=xx

98
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2510 TRAP 2520:PLOT X,Y+2:DRAWTO X,Y+7
2520 TRAP 2530:PLOT X-1,Y+3:DRAWTO X-1
,Y+8

2530 TRAP 2540:PLOT X-2,Y+4:DRAWTO X-2
Y8

2540 RETURN

2700 REM ++x BOTTOM WEDGE
2710 TRAP 2720:PLOT X,Y+8:DRAWTO X,Y+1
0

2720 TRAP 2730:PLOT X-1,Yt+9

2730 RETURN

3000 REM DRAW RIGHT SIDE xxx

3010 COLOR 3+CBX=*3

3020 IF D(1)=1 THEN 4000

3025 IF D(1)=6 AND D(2)=1 THEN GOSUB 3
500:GOSUB 3700:GOTO 4000

3030 IF D(1)>2 THEN GOSUB 3300:GOSUB 3
500:GOSUB 3700:GOTO 4000

3040 IF D(2)=1 THEN GOSUB 3300:GOTO 40
00

3050 IF D(2)=2 AND D(3)=1 AND D(4)=1 T
HEN GOSUB 3300:GOSUB 3500:GOTO 4000
3060 GOSUB 3300:GOSUB 3500:GOSUB 3700:
GOTO 4000

3300 REM ++x TOP WEDGE *=*x

3305 TRAP 3310:PLOT X+1,Y+1

3310 TRAP 3320:PLOT X+2,Y+1:PLOT X+2,Y
T2

3320 TRAP 3330:PLOT X+t2,Y

3330 TRAP 3340:PLOT X+3,Y+1:DRAWTO X+3
oY 0l

3340 TRAP 3350:PLOT

* %k ok

* kK

X+3,Y+2:DRAWTO X+3

,Y+3

3350 RETURN

3500 REM MID WEDGE
3510 TRAP 3520:PLOT X+1,Y+2:DRAWTO
Y+7

3520 TRAP 3530:PLOT X+2,Y+3:DRAWTO
,Y+8

3530 TRAP 3540:PLOT X+3,Y+4:DRAWTO
,Y+8

3540 RETURN

3700 REM BOTTOM WEDGE
3710 TRAP 3720:PLOT X+1,Y+8:DRAWTO
,YT10

3720 TRAP 3730:PLOT X+2,Y+9

3730 RETURN

4000 GOTO 300

* %k k * %k ¥

* * K * K K

Xt

X+2

X+3

e

TYPO TABLE

Variable checksum = 173371
Line num range Code Length

10 - 50 FQ 565

60 - 110 JB 560
120 - 207 2727 559
210 - 264 ML 470
265 - 340 RA 391
400 - 930 VE 642
940 -1100 SV 387
1110 -2020 HJ 385
2025 -2330 GY 507
2340 -3000 JI 384
3010 -3320 MG 513
3330 -3730 SJ 444
4000 4000 MD 13

CASADAPTER

“IT REALLY WORKS!”’

CASADAPTER is a cassette interface that al-
lows you use your own cassette recorder or
stereo with the Atari 400/800/1200®.
CASADAPTER will handle motor control, audio
and data channels.

$34.95

*MAGIC DUMP is a screen dump utility that allows
you to dump a Hi-Resolution graphics picture to a
printer in a variety of different sizes. MAGIC DUMP
is used in the RIGHT hand cartridge slot, so it is
always ready to use.

MAGIC DUMP will work with all Epson printers and
Gemini printers, the Centronics 739 printer, and the
Prowriter or N.E.C. printers. $59.95

4 8 K RAM BOARD FOR:

THE ATARI 400©.
$115.00

Add $2.50 shipping.

Send check or money order
C.0.D. accepted

New York State Residents
add 7% tax

®Atari is a trademark of
Atari, Inc.

12 Scamridge Curve
Buffalo, New York 14221
(716) 632-3441

Dealer Inquiries Invited
*Product of Gemini Software

*GTIA DRAW is a drawing program that uses all the
features of Atari's® new GTIA chip. GTIA DRAW will
give you three extra graphics modes, Mode 9 (16
luminances and one color), Mode 10 (8 luminances
and color), or Mode 11 (16 colors and one lumi-
nance).

GTIA DRAW will allow you to:

e Add text to pictures

e Blank horizontal or vertical lines

e Shift the screen in any direction

e 'ZOOM’ in on certain areas of a picture
® Fill portions of a screen

e Work on two different screens simultaneously

$49.95

*THE DRUMESISER is a unique sound synthesizing
tool that allows the creation of sounds such as a
drum, piano, organ, harpsichord, or electronic syn-
thesizers. The different types of sounds created are
limited by the user’'s imagination and ambition.

THE DRUMESISER comes with an Editor, which
allows you to create your own sounds, a Player,
which will allow you to play the different instru-
ments, and the Memory Options, which make it pos-
sible for you to playback any sounds that you have

recorded.
$49,95
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Nonperiodic Tiling

Kirk T. McDonald
Joseph Henry Laboratories, Princeton University, Princeton, NJ 08544
(January 27, 2024)

The article “Escher Sketch” [1] considered only periodic tilings of a plane with a single
type of tile.! Already in 1976, Penrose had demonstrated nonperiodic tilings, based on 2
different tiles [2, 3, 4]. Recently, nonperiodic tilings with only a single (14-sided) tile have
been demonstrated [5, 6.
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LOf course, each tile can be partitioned into many subtiles. Several of the illustrations of the 17 basic
types of periodic tilings in [1] were shown with 2 subtiles.
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