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Martin's MappingS‘

by Paul Gailiunas

Martin's mapping algorithm was given in an article in
Scientific American, and reprinted in The Armchair Universe
by A.K.Dewdney. It is given there as: '
input num
input a,b,c
®x + 0
y ¢« 0
for i ¢« 1 to num
piot (x,
xx « y— sign(x) x [abs(b x x - )14 0.5

Yy ¢ a - x
X & XX
y e yy

The abs function is obviously there to avoid square roots of
negative numbers, and it looks as though the sign(x term is
just to get back the information lost by abs.

It turns out that this algorithm can be changed 1in
apparenily drastic ways without losing the character of the
fractal images it generates. At first I thought that the
wquare root term had to be replaced by a function which
bebaved in a similar way (that its graph had to be curved,
concave down, and go through the origin) such as arctan, or

log(l+abs¢ 2). 1In fact just about anything seems to work,
although sometimes the useable ranges of a&a,b and ¢ are
Climited. It iz even possible to use a 1linear function,

making the mapping affine except for the sign term.
L

The sign term is the key to the whole thing. Without it the
algorithm either disappears off to infinity, converges to a
point or produces something fairly mundane like a circle.
When it is included it makes it possible for the algorithm

to jump from one path to another. Rounding errors do the rest.

The images are produced using the linear function, i.e.:
input num
input a,b,c

X «0
y « 0
for i « 1 to num
plot (x,v)
XX « y - sign(x) x (b *x -c )
VY « a - X
X « XX
Yy < VYV
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Fractals on the Apple II Series

by J.R. Parkes

Please find enclosed a quick review of the only two Fractal
programs for the Apple Il series of computers.

At the moment I am attempting to learn TML pascal, and write my
own fractal program for the Apple II GS, its hard going.

To ‘this..end please can you help by explaining ‘distance
estimation’ as written by Larry Cobb in issue 0 page 14 and how it
would be added to Mr Provens GWBASIC program in lssue 4 page 12,
so that I can see how to implement it.

a) FractalsGS verslion 1.1 ShareWare.

This program, written in TML pascal, only offers Mandelbrot
plots at this time (Julia plots being dimmed (not usable) in the

pull down menu). It is written by Steven Disbrow (EGO Systems),
copyright 1987 - 1989,

Since there is no contact address, I can’t give details of how
many bits of precision the maths goto, if he has used the built in
Apple SANE unit (Standard Apple Numerics Environment) there is a
choice of 32 bit, 64 bit or 80 bit maths. It uses a 320 by 200
screen with 16 colours including black.

As for speed....

Full Mandelbrot Zoom view
x Coord - -2 - =-1.3906
y Coord -1.2% -4.875 e-1
x Range 2.5 - 7.10937 e-1
y Range 2.5 ' 9.75 e-1
No Iterations 100 100

Time 4H 39M 24S o - 7H 35M 2868
As you can see lIts painfully slow.
b) Fractal Explorer by ECLAT MicroProunts;'Miami,'Fldrida.
There are three versions of this program availabie,
i> Appie 11 ﬁscreen 280 x 191 6 colours inclUding black)>
ii1) Apple //e,c (screen x 560 by_l?l 14 colours including black)
iii> Apple Il GS (screen 320 x 200 16 colours inéluding black)

The program is sold as an E-2Z to use entertaining fractal creation
program, drawing both Mandelbrots and Julia sets. It comes with a
slide show and eighteen pre drawn pictures which it displays,
cycles through the colours, converts into sixteen gray scales and
cycles through them again.

The main problems witﬁ this program is that you can‘t find the co
ordinates from a completed picture and that you can’t enter co

ordinates, all pictures are created by positioning a zoom box on
an already drawn picture.

The program is written in BASIC with machine code routines for the
maths and plotting sections. The number of bits used is adaptive,
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it begins with 24 bit signed binary arithmetic, 8 bit integer and
16 bit fractional part, and is increased by 3 bits (to correspond
to the times eight zoom box) each time a picture is zoomed, until
64 bits are reached. The maximum number of zooms is 255. The
number of iterations is also adaptive, it starts at 32 when the
full Mandelbrot is drawn and is increased by 16 for each zoom
until the limit of 255 is reached.

While the user can’t get to the co ordinate data it is stored in
the picture file and is used by the program to work out the
various functions when pictures are stopped and then continued or
when new pictures are created. There are two points which I have
found which slow the program down, it checks after EVERY pixel to
see if a key has been pressed and if so will carry out the '
function which includes stepping the colour palette, exclusive OR
palette, colour complement screen pixels or detecting the escape
key to jump back to the main menu! , :

While the new pictures are being drawn it will not-save the data

until the picture is complete,

it is slow.

you can
save the data and then restart the program.

interrupt the program and
As for speed, again

Out of interest there are now two ways to increase the speed of
the Apple II GS which ticks over at 2.5 MHz, the first was
TransWarp GS, an accelerator which runs at 7 MHz, or with new hot

of the production line chips at 13 MHz.

The other method is by

using the Floating Point Engine (a 68881 Co processor) which works

likes the intel
talking about $250 each.

80x87 Co processor.

All very nice but we are

A Brief Note on Time
by John de Rivaz

As so many of the letters I send and receive contain some
comment about lack of time for various fractal projects, I
thought I'd include a brief note of how a future technolo y
could revolutionise life by control of time. If you think that tﬁe
very idea of the control of time is the ravings of a lunatic, then
I suggest that you read New Scientist 28 April 1990 pages 57 —
61 Wonmholes, Time Travel and Quantum Gravity by Ian
Redmount. This suggests theoretical grounds for considering
that our universe supports time manipulation. My concept, first
published in The Immortalist in December 1989, appears below:

It has been said that if anything can be imagined one day it will
be done. Something that has been imagined by fantasists and
science fiction writers is the time destructor, but most
rationalists would regard the concept as nonsense.

A time destructor would be a device that enables the user and
everything within his area of influence to move through time
slower than the universe as a whole, thus he would be able to
(gjet more done than those around him. In a way, tools are time
estructors, for example a man with a mechanical digger can
move far more dirt than one with a pick and shovel, who can
move more than one using only his bare hands. However a true
time destructor would be far more than a simple tool. To
someone using it, the rest of the universe would appear frozen
whilst he caught up with whatever he was doing. H.G. Wells
wrote of The I%ew Accelerator, being a drug that speeded people
gp,.and a recent Twilight Zone story featured a mechanical
evice.

But is this idea basically impossible? It depends on whether
time has one or more dimensions. Some say that there are an
infinite number of dimensions (why stop at 4?) If this is the
case, then maybe what we regard as time are all those
dimensions from four up. If time Eas more than one dimension,
then a time destructor would be possible, as when activated the
user would simply be creating more time for himself and the
selected task in another dimension.
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A more serious difficulty is the energy consideration. It may
ﬁuire verfy large inputs of energy to operate a time destructor.

ideas for time travel devices, such as the one reported
recently in The Immortalist, require the movement of
astronomical objects through space — hardly projects for the
average individual to use 1n his own home. However these
concepts do show that maybe it could be done one way, andif
it can be done one way them there is always a chance it can be
done another.

A difficulty that has been touched upon by science fiction
writers is that anyone using a time destructor would age
according to their body time, not the universe’s time. Therefore
to a bystander although they would ap(gear super efficient and
unflustered, they would age quickly. Of course the complete
absence of stress (practically all stress is time — related, or at
any rate could be relieved by a time destructor) would lengthen
body — time lifespan measurably, but nevertheless if they used
the device a lot tﬁey would age quickly to an observer. However
this difficulty is more apparent to our level of technology, as
one capable of making a time destructor would most likely have
conquered ageing long before.

In a society where time destructors were commonplace,
individuals would live in their own universes, connecting to the
common time —stream only when they needed further input
from others, or to present the results of whatever task they were
performing.

This would be in complete contrast to the present world, where
devices like the telephone and cell - phone allow others to
intrude upon our lives, regardless of whatever we are struggling
with at that moment. An interesting corollary to people living in
"the time age” would be that if you wanted to contact someone
and he was 1n his own "time — bubble" you wouldn’t have to wait
for him to come out of it, as he would leave it at the same
instant he entered it, according to the main time path. As long
as you were on the main time path yourself, then you can
contact your friend.

"Similar to proposals in New Scientist.
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Equation Stablllty by F.E. Alexander

My investigations into the stability of the two familiar
equations: Xn=xv#xv-yviyv+c
and yv=23xviyv+d
using ‘Lightning Basic' on a PCW, may be of some interest.

1 (a+b) Show the effect of incrementing c with different numbers of
iterations, xn driving the Y axis . The X axis being given a linear
incrementation.

2 (a+b) Show the results of similar c incrementation but now driving
the X axis with yv.

Both show the increasing instability of the equations within
the limits chosen

i (&
Primary
iteration 6.

1(b)
Primary
Itration 20
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NOTHING BUT ZOOIMSI

Nothing But Zooms is a video produced by Homer Smith of
Art Marrix at the Comell supercomputer facility. It consists
of 30 minutes of eleven mind-blowing colorful trips into the
Mandelbrot set, which used over $40,000 of supercomputer
time to create. The zoom sequences are accompanied by syn-
thesizer music scored explicitly for this video, by tumns
sprightly, comic, pompous, but always appropriate.

Each of the trips consists of a zoom toward a specific point
near the Mandelbrot set.

1. The target of this first zoom sequence is a point near a bud
on the zipper in the south crevice between the head and the
topknot of the Mandelbrot set (see Amygdala #5, page 2). A
yellow prominence becomes the end of a yellow archipelago
in the midst of a blue sea. Further expansion reveals a tiny M
surrounded by golden spirals: 8 of them ... 16 ... 32 ... A tiny
M-jewel in a golden setting.

2. The target is the extreme tip of the branch near -0.2+1.1i.
The zoom is apparently an attempt to elucidate the structure
of the extreme tip. Like the effort aimed at -2.0 in A Journey
1o the West (Amygdala #5, page 2) this effort to discover the
structure of the singularity at the branch tip is thwarted by a
comical and illuminating evasion. The effort to “see” the tip
of the branch reveals a twig, angled 30° counterclockwise
from the parent branch. In and in we bore: nothing appears
but a series of twigs, each expanding 10 a branch, the next
twig merely rotated 30° CCW from the parent, ghostly
shrouds of blde being cast off ... On and on until a full circle
of futility is achieved. Why go on?

3. The target is on the north arm bud, the left crevice be-
tween it and the main body ... a tiny zipper bud on the body
... eyes and a seahorse tail ... in, to the lower left of the eye,
center 10 one of the ants making up a spiral arm, background
yellows and blues explode into view ... headed toward :he
tiny expanding end of a tiny seahorse curl.

4. Intoward the utter West, blue left, white right ... toward a
midget ... eight white petals. The spike of the midget ... a
midget on the spike ... toward an even smaller midget ...
vaulted blue and white arches ... an 41 surrounded by waite
rays. Beautiful!

5. A new view.of the journey undertaken in #4, showing the
details not as colors only, but as elevations on a topograph-

ical map, magenta M's appearing as rainclouds floating above
the ground, raining down in1o the heart of an active volcano.

6. Starting at the archipelago of #1, zooming into a golden
double spiral — not 10 its center, but 10 a structure on one
arm, a quadruple spiral expanding from a violin-f, in the cen-
ter a tiny replica of the outer structure, but an §-spiral and, in-
evitably, another tiny % in the molten crucible’s heart.

7. To the strains of a harpsichord, the north crevice between
body and head. The main body zipper, bud, eye and seahorse
tail ... blue and orange. In toward the eye ... a blot at its cen-
ter, unresolved at the iteration limits used -—— an unresolvable
singularity. Splendor of seahorse 1ail and spiral arms.

8. Carnival music accompanies a journey starting at the dual
crevice south. A bud on the head ... heads of grama grass
like question marks — a faster zoom this time. Buds within
buds, each radiating grama heads. In 1o a double spiral gra-
ma head. In and in toward the heart of the spiral ... Off to-
ward one of the sides, ... finally an f with quad arms.

9. Starting with the Big Picture; centered on the south crev-
ice between body and head. In 1o a sub-sub bud on the bud
... A seahorse tail, blue against pale yellow-green. A tiny tail
on the tail, an orange sun below. Tails on tails on tils ...

10. Another crevice, north, between body and head? Mov-
ing in toward a bud on the body ... toward a crevice north on
the bud ... a hawk’s head and upper body ... similar substruc-
ture ... sub sub sub ... Elephant trunks ...

So, Nat'ralists observe, a Flea

Hath smaller fleas that on him prey;

And these have smaller fleas 1o bite ’em,

And so proceed ad infinitum.

— Jonathan Swift

11. Starting once more with the Big Picture. The south crev-
ice between body and head ... a bud in the body zipper, scin-
tillating pale yellows and blues ... a sub-crevice between bud
and body ... a seahorse tail ... black blots in the interior of the
tail ... a central 4in a shimmering selting.

Reprinted by kind permission of Amygdala,
Box 219, San Cristobal, NM87564, USA.

Fractal Report

Issue 9 page 8




Bifurcation Diagrams: Detailed Look!

John  C. Topham

When looking at one dimensional systems I was struck by the
suddenness of the onset of “hactic behaviour when the ‘growth
parameter (r)’ ' increased bevond a certain value.  For esample,
look at figure 1 to see a classic bifucation diagram or doubiing
scenario of the system: ane, = r#u %(1 - Hed o We ses that around
approximately 3.5%7 chaos takes over! )

What intrigued me was why this behaviour A
when the value of v was Just less than approxim
and to be so erratic when 'r' increassed alightly hevornd 3
thought that the only way to partly resolve this enioma is to take
a closer look just at that FEQE M.

vared to be

According to FPeitgen and Richter (1), re
when 2™ points are plotted, shorten progressive
increases. They shorten, in fact by & ratio of
4.67: 1. In figure 1 you can see that this
the regions merge into ome furzy chaotic e
When T drew the more detailed the agraph 1o«
logarithmic scale that mirrored this rradion,
decreased the step size (the incremer
increased.

The result is shown in figure 2. Other results are shown
subsequent to figure 2. What you see s no longer a ochaotice
Jumble of dots but dots that seem to line up into pathways that
nscillate. This oscillation seems at firet nlance to be chaotic
themselves, but on further inspection patterns of symmetry emerge.
All the pathways seem to a dance together sometimes completely
crossing each other, sometimes only & few of the lines crossing
together. Various other synchronised e illations can also be
found.

To make this image easy to inspect T let the enquation iterate el oy
twenty times and plotted a further twenty points. Had [ let i+ e
on further and let more points be Plotted, more pathwavs would be
drawn and these would swamp the image, Of cowrss, a higher
resalution pixel system would resolve theses pathwave.,

To further enhance the resolution of the pathways T put o facility
into the program to stop the laogarithmic step scaling on the
w-anis ('r’ scale) half way through the drawing of the picture,
and let it carry on with a linear scale having a step sizre the
same as the. last logarithmic step si o This allowsd the 1:
nscillations to be seen more Clearly.

A listing of the program I used is givern at the end of
article. Tt is for the Sinclair computear wreitbten in

which is roughly the zame as ordinary Basio., If i i
Basic you can read Superbasic. I have kept the peculiaeit
some of Superbasic to a minimum.

References: .
"The Beauty of Fractals ', (H.0,.
Springer-Yerlag 1986.

eltgen, F.H., Fichter),
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FIGURE =

This is similar to Figure 2. It shows the upper two branches
of Figure 1. It starts at 'R’ equal to 3 and ends at
appradimately 3,58, You see ten pathways, It seems that if
you plot twenty plots they will be divided avenly across the
four branches but intriguing they will divided unevenly
across the next set of eight branches. Had further point
heen plottted more pathways would be revealed and and higher
resolution system would be NECesSAryY.,
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This im wimilar to Figu%a % except it shows the first portion
A bitdtle more olearly.
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FIGURE

P -

This is again similar to Figure
the equation for 20 times first
points,

2 except instead iterating
af all and thed plotted 20

for simply 29 times first and

I iterated the equation

then plotted a further 20 points. You see more oscillations
hefore the point where it gathers together into 3 lines. It
can be supposed that if more initial iterations took place
first, still more oscillations would be packed into the
region before it gathers into 3 lines.

Fline group is the first
one is shown.

be further supposed that the
gaps shown in figure 1. A more distinct
value of v’ equal to 3.83 to .84,
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FEMark
FEMark
120 REMark
REMark
140 :

REMark
REMar k
178

*¥ .*. ‘*. *
¥
e W
¥ ¥

CHADS EQUATION: X{n+1)=R*Xn*{1-Xn)
FERIOD DOUBLING SCENARICO OF AROVE ECUATION
Using Extended X-Axis Scale
Written by John C. Topham

ok

v Various inputs
EX T X 1

nsed; iter=40:thres=20:s=4.67:11n=10
MODE 42 LS CLELA
DIM a1 ,bhEC1) ,=6(10)
S0a

21R AT Dy 5y TNFUT " Mumber

= IF as=" "1 5TOF:END IF
iters=ad

of iterations: "ia%

246
AT 8,5 INFUT Threshold

PHB thress=hE

rwmbier Tabd

i
k-

Tameale factor =

-az

AT 14,5 INFUT  “linearisatiaon “31lin

gt (@454 ) =

F!FM»U’ 5

»
"

IMIT

FEMark

+ e e Initialising other constants

Y+

¥ 3 Loop incrementing 'R
REFaat loopd

F ohange

TF 500 ﬂ'l'dump pic:GO TO 19@: END IF
ITERATION SEQ
1F flknmi"iiau ﬂ'dump pic:ATED, 2, 0:FRINTED,
AT 1A END IF

448
NTER, 2

BLOP.n e wes

A&HD 0

END REFeat loopld

Faguation Tterating and Plotting Frocedure
Inciuding Yertical Scaling for QL Screen

N

4803 RLMarL
a49@ @
umﬁ

DEFine:
Ty, 5

FOR n=@ T

FROCedurs TTERATION _SEQ

1 ber

st X (LX)

00k £ LY m) Rhed b (F $40)) +50
T14eB0 TO 61@:END TF

vpcdrs TRNT D0+ 08
TF uncdn:lS QR

TF n

vapvede s

?thfmﬁnﬁLGCK 1, 1. F#5@, updn, 7

TF EEYROW (LY =R Flag=11EXIT niEND IF

& SQ SR ECh 41 I
LH30 : '

AR END FOR n
# - END DEF L ne
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2023 note: It was common at this
time for UK printers to be set to
print a £ symbol instead of

a # symbol.

¥* % %%
¥ % ¥ ¥
¥ R XA
¥ 9% % %

LR &
X X %X

3 ¥ 3 %

3% ¥ %

T PAUSE: ATED, 2, @:FR

¥ 9% % *
W% ¥ X%



680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
‘890
00
210
920
930
240
P50
60
70
980
990

REMarlk #*%*%% Intialising Frocedure For 0L Screen * ¥

DEFine FROCedure INIT

WINDOW 512,256,0,0: PAFER 0: FAFERED, @: INKE£@, 7: CLSEA: CLS
INK T:WINDOW 46@,216,32, 16: RORDER 1,5

FOR i=0 TO 9:BLOCK 1,5,i%350,209,5:END FOR i

FOR j=@ TO 4:BLOCE 5,1,0,2173~j%50,5:END FOR j

INE 7

heit=214: f=0:q=0

a=-, 4354/ (5-1) th=3.4556~-a

flag=0 : flagl=0

END DEFine

REMark x#%x Scaling X—-Axis (Incrementing 'R’) * % % %

DEFine PROCedure R_change

IF f*50>1in:flagl=1:END IF
IF flagl=1:R=R+t:60 TO 94Q:END IF

g=s"(~(f~1))

pr=R

R=h+a%*q

t=R—-pr

f=f+2E-2

END DEFine

REMark  #%%% Trump Card System Used On QL * %% %
REMark  #*%%% To Dump Ficture On to Printer * XK

100@ DEFine FROCedure dump_pic

ATEDR, 2,B: FRINTELD, ‘Dump or Go? :DIM er$(5) :er$=INKEY$ (~1)
IF er$="'d :ATE£0,2,0:FRINTED, "Dumping.... :SDF_SET 1,3, 1:SDUMFE1:END IF
IF er$="g :RETurn :END IF
IF er$="n":1stop_SEQ:END IF

1010
1020
1830
1040
1050
1060
1870
1280

GO TO 1010
END DEFine

REMark *¥%%x*

END % % % %

Has this detail been observed before? Can you or any of
your readers tell me if there has been any such research

done on this?

Since the orginal equation was used to

model population growth it would be interesting to see if
the results I seem to have found could be applied to that

model.
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PROGRAM TO GENERATE LAND SURFACES

Philip Hickin

T read with interest the article by Mark Datko on Faking Planets (1) and this
reminded me of some reference to planet generation in 'The Science of Fractal
Images' (2). After some experimenting I settled on the following conditions:

1. Represent the piece of land by a two dimensional array,

2. Generate 'faults' at random positions across the land,

3. Make all the land on one side of the fault line either rise or fall by
one unit,

4. Continue this process until a suitable landscape is produced.

Program 1 shows how these conditions were implemented in GWBASIC. The array
representing the land was dimensioned 130 by 130 and has the name MAP%(X,Y). The
final data in MAP% was saved on disk for further analysis but if this is not
required leave out lines 50, 260 and 390.

Lines 100 to 190 and the subroutine, lines 1000 to 1060, generate the required
surface. To generate a fault line I used the fact that if a straight line graph
has a gradient, G, and passes through a point X1, ¥ then the equation of that
line is:

y=G* (x-x%x)+W

In line 140 a random gradient in the range -13 to +13 (this range was chosen
arbitrarily) is generated. The line of this gradient is then made to pass
through a point on one of the four edges chosen at random (lines 165 to 180).
Also the displacement, either up or down is chosen (line 160). The subroutine
(lines 1000 to 1060) then adds this displacement to the section below the fault
line.

On my machine, an Apricot F1, each iteration takes about 4.5 minutes.

Lines 200 to 280 find the maximum and minimum levels. The maximum and minimum
are used to define the 'sea level' and various contour levels. My machine has
four colours; black, red, blue and white numbered from 0 to 3. Blue, of course,
was used for all areas below sea level. Lines 400 to 500 plot out the map on the
screen. The command on line 480 draws a 'pixel' with sides of unit length and
fills it in ( Box Fill ) with the designated colour.

Although the program took a long time to run, about 18 hours for 250 iterations,
the results show remarkably lifelike coastlines. Unfortunately I am unable to
print them out.

Program 2 provides a pseudo perspective view of the map by drawing each row of
the array starting from the back and working forwards.

The next problem is to try and translate the map onto a sphere but I think this
will have to wait a while.
References

1. Faking Planets, Mark Datko, Fractal Report Issue 3
2. The Science of Fractal Images, Heinz-Otto Peitgen & Dietmar Saupe
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10 IS £=4#
20 LINE(D, 255)-639,240) 0 BF
%) RADOMIZE TOHER
40 DTH MAPR(130,130)
50 OPEN "WAP3,DAT" PR CUTRUT A5 !
100 ' peoduce 50 fault Lines
110 FOR TTERATION = 1 T0 250
120 LOCATE 1,1:PRINT [TERATION
130 TP RWD ¢ .5 THRN %<1:Y=0 EISE X=0:Ys!
14)  GRADIENT = (R - .5)913
150 COORD! = INT{RODM31)
160 IF RD ¢ .5 THEN DISPLACEMENTS = 1 ELSE DISPLACRENTS = -1
165 TP RND < .5 THRN COCRDZ = 0 ELSE O0ORD? = 130
170 IF %=1 THRN COL1% = OOORDY :ROT% = COORD2:Q0SUB 1010
180 IF $=1 THEN OCLI% = COORD2; ROWS = CORD!§ QOSCB 1010
190 NEXT ITERATION
200 "find wax and min displacements
210 MIN = 10000001 ¢ MAX = -1000000!
220 FOR RO =0 10 130
20 FROL:0M130
U0 TP MAPS{ROW,C0L) > MAX THEN MAX = MAPH{ROW, CCL)
20 IF NAPR{ROW, 0L) < MIN THEN MIN = HAPS ROV, 00L)
%0 PRINIE! NAPR{ROW,C0L)
7 NEXT OL
280 NRAT ROW
290 SEALRVEL = {MAX - MIN)/3 + YOIN
300 FILLLEVEL = (MAX - SEALEVEL)/3 + SEALRVEL
310 MOONTADLEVEL, = (2¥(KpX - SEALEVEL)/3) + SEALEVEL
3% CLOSF £
400 "plot results
410 WINDW(0, 0)-(130,130)
2 as
£30 TR ROW = 0 T0 130
4) FRQL=07130
50 IF MRDA(ROV, (L) <= SEALRVEL THEN COLOIR = 2
{60 IF MAPR{ROW,COL) ) SEALEVEL AND WAPS(ROW,O0L) <= RILLLEVEL,
THRN CCLOIR = |
465 TF MAPR(RON,COL) > HILLLEVEL R ¥, P3{R0H, (00} <= MOCNTAINLEVEL
RN COLOIR = 3
£0 TP MAPA{ROW,O0L) > MOONTAINUAVEL THEN CCLOR = 0
%  LDE {0LRON)-(00L + 1,80 + 1), 00L0R, B
% ¥R QL
500 NEXT ROW
50 2D
1000 ' SUBROUTTNE plot zandon line and add displacement
1010 FORCI& = 00130
00 FREWM =021
1030 IF RORS ¢ GRADIENT#{COLA - CILIS) + ROWTS
THEN MAPR(ROVE, CXA) = KAPS(ROWS, C0L4) + DISPLACRENTY
1040 NENT RO
1050 NEWP OOL4
1060 RETURN

1048

) LIE (0,255)-(636,248), 0,8

%) 024 {130, 130), PRINTECRAS (66} LOVRCRAA 66)

4 IR Srter heicht e grozd " VIBELGT

5 T oistanee from nearest point  VIBETSTNE

60 OB “repd.dat PR DNPCT AS 81

6 M = 10060001 ¢ MY = ~1000000!

5 MR A = 010130

% MROE:=0M1

100 TNPUTE! NePR{AOH, LA

10 TP NaPR ROV, CLA) > AR THEN MR = YA { ROV, (L4
120 IF WRPY(RO, COLA) ¢ NN THEN MIN = VAPR(R0WR, CIA)
130 §BxT QR

40 NEXT RO

150 CLOSE &1

160 SBALEVEL = (1B - YON)/3 + MY

170 MAHERTGT = WA - GEALEVEL

180 ¥INDOWEDGHT = 130/ (VIEHDISTANCE + 13014(VIEMERGHY - MRNEIGHY) + MAEIG
190 WINOOR {-10,-10 (140, WINDGRHELGHT + 10)

20

210 FR BOWE = 130 00 STEP -2

2 QR = 3 COLORD = 3y COLOUR3 = 3

230 Q068 1010 "draw pane] and paint in white

40 (ORI = 4y QULOKRD = O COEOURS = 2

50 (S 1010 'draw panel and paint black

260 NEXT R

23 RINTYiewing helgnt is "VIRVERIGH," and distance ";VIEROISTANGE;" *;
MR

1000 ' SUBROUTINE e pavel. and paint

{010 LEVEL = ROAY/ (VIERDIOTANCE + BOWS)

1020 LBVEL = ROWR {VIRWDISTANCE + PORS)

1030 SCREENGER = LEVELH(VIEWAEIGH - SRALEVEL) + SEALEVEL
1040 PSE(0, SCRRRNGEA - 3), CLOR!

050 %=

106 PROE=0T1%

0% HEIGHT = NAPh (RO, (L&) - SEALEVEL

1080 FETGHT = LAVELH{VIMBIGHT - (HRIGHT + SEALBVEL)) + (EIGHT + SEALIVEL)
1090 IF HENGHT « SCRERNSER THEN HEIGRT = S(RERVSEA
110 LINE -{(CL8, HETGHT) CLOR!

10 Y000

1130 LDE -{130, SCRENSEA - 3}, CCROR!

140 LD {0, SORERNSEA - 3), COLOCR!

1150 PAINT {65, SCRERNSER - 1), COLOR2, COLXR

1160 LINE {0, SCREENSER - 130, SCRERNSEA - 3), COLOKRS  BF
1470 REDRY

2023 note:

At this time UK
printers were often
set to print a £
symbol in place of a
# symbol.

Program 1

Program 2
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ADVERT

Fractal Software Services
A series of Public Domain and Shareware
fractal related software disks for the
Amiga. I have a verv large collection of
PD/Shareware fractal software, which [
am currently arranging onto disks. This is
just a fraction of the material I have.
Mandelpicts:(John Shortie) A sideshow
of Mandelbrot 3.00 images.
Mandelbrots:(Michael Todorovic) A
sideshow of MandelVroom images.
Mandel Gallery 1 & 2 (Under
construction)(Cade Roux) The Mandelbrot
Gallery. a two disk set. the first containing
a sideshow of eleven interlaced images. the
second containing thirteen sample images
demonstrating each program in the review
contained on the disks.
FractalSample1:MandelMountains V1.1
(Mathias Ortmann). EHBPlasma 1.f(Roger
Uizun). Chaos (Richie Bielak). FracGen
1.23(Doug Houck) Mandelmountains uses
the CPM method to produce extremely
smooth 3 - D plots of the Set. EHBPlasma
produces plasma clouds in 64 colours.
Chaos produces Hénnon Maps. FracGen is
a versatile fractal generator. This disk has
a wide variety of programs since it is the
first disk.
FractalSample2: Mandelbrot Set
Explorer (Thomas Wilcox) This is the
original generator for the Amiga. It has
very good palette control, which makes for
spectacular pictures.
FractalSample 3 &  4:(Under
construction): MandelVroom 2.0 (Kevin
Clague) These two disks contain everything
you need for a full MandelVroom system,
source and lots of images for you to play
around with. MandelVroom is the most
polished Amiga Mandelbrot program in
existence. and supports all kinds of
features (88020/881. all modes except 4096
colour mode, multitasking, zooming,
panning.)
FractalSampleS:(Under construction)
CPM (Lars Clausen), DEM (Lars
Clausen) MandelShow 1.1 (Nic Shulver),
Morell CPM is a good 3-D generator,
which has shadows. DEM produces
excellent black and white images.
MandelShow 1.1 is a standard generator
with basic features. This disk will contain
a lot more material.
Ordering:
(Cheques/checks payable to Cade Roux)
The disks will all be £2.50/$4.00 each
(postage included).
Free services:
1. For a blank disk and postage to the
amount of original mailing (CK/US
stamps, outside of UK or US no
postage required), I will send the
requested disk.
For a disk containing freely
distributable PD or shareware
(hereinafter called full disks) I will
customise any software I have onto a
disk. Please write for a £2/S3
catalogue disk or free printout of the
software lists (SASE required).
3. For two full disks, I will send three
disks, two of which can be customised.
4. Fractal report readers: FractalSamplel
special offer for £2/53.

Interested in a disk based

newsletter? 1 am starting an Amiga
fractal newsletter/magazine of images and

rograms as well as articles. This will be

D. so all contributions should be allowed
to be distributed as part of the newsletter.
Anything remotely related to Amiga fractal
experimentation is welcome as are reviews
of relevant commercial packages, animated
sequences and anything fractal. Current
plans are for a three disk set at £5/S8, or
less if possible. All Feedback to me,

[

Cade Roux
UK USA
Gonville & Caius
College. Box 3
Cambridge COMSCEUR
CB2 1TA FPO NY (09553 - 2000

Amiga Fractal Announcement ADVERT

The first disk of my Mandelbrot Gallery is now complete, but since
I last wrote to you. I have come into possession of many more
programs. so 1t may take longer than I expected to finish the second
disk off, which will contain an image from each program. The number
of programs covered by the review is now thirteen, about ten of which
are really important offerings. Unfortunately, I have given up on
maving 2t published in hardcopy by anyone, since it is now more than
ten pages long. There 1s, however, an accompanying comparison chart,
which wi!l only be about three pages long (I am working to shorten
it), which may just be suitable.

Because of 1he phenomenon of a large amount of Amiga software
«i11ch 1s getting bigger and better by the day, I have decided to
start  some  sort  of exchange amongst Amiga users. I feel there are
snough Amiga users interested 1in fractals and related topics to
support a disk-based exchange of pictures and programs as well as the
~dd article. All this 1s laid out 1in the release announcement
enclosed. 1 have also enclosed a little bit of artwork which I put
rogether wusing MandelMountains V1.1 by Mathias Ortmann, and then
touched up in Deluxe Paint III. It does not do justice to the
ariginal images calculated using the Continuous Potential Method.

I am very interested 1in making a short (it will have to be!)
animated zoom sequence in 3D, and would be glad of any advice from
readors. The project in mind will use the CPM method and the
viewpoint will be allowed te shift, so that one could actually travel
cound the Set always looking at some point within the Set or at a
noving point. This 1s very ambitious, I know, but 10 seconds is all

am hopang for (150 or 300 frames at 15 or 30 frames a second) .

I have ordered a commercial program, FractalPro, which generates
4096 color 1mages and animated zoom/pan sequences, which 15  supposed
to e  spectacular. T shall write a (short!!) review for Fractal
Report when I get 1it.

All my services outlined in the release announcement are only for
freely redistributable PD/Shareware, and I will not deal politely
with anyone whe sends me something which does riot  expressly state
chat 2t 12 redigstributable.

ToAam very ouwrtous about the importance of the BEuclidean circle in
the standard algorithms used to generate images, and 1f an ellipse
was teed the boundary for the iterated point (with one focus at
e ovagin and one hetween the origin and +2 depending on  which
Mardelbrot  vou are using lleft— or right-handed]), how would the
wye e different . T imagine this makes 1t harder for points  which

moye “towards' the major axis. Do you know anything about this,
1o any of the readers of Fractal Report?
v 8 OwWas 2llent, and looking at the editorial, I see that
; e buying a VGA-video converter. 1 was recently reading the
AmagaWor 13 Desktop Video and Animation Special Issue (brag brag)., and

tot o readers had questions about recording individual frames. I
gt from the magazins:

‘Inoaingle-frame rvecording, the accuracy of your video recorder is
vary critical. Unfortunately, no industrial VIRs are capable of 100%
1 LY If you are gerious about single framing, the Sony 9850
3 4-nch edit/recorder with time code 18 cuwrrently the lowest-cost
alternaigve  (approcamately $7000) 0 Youwr animation program should be
abdde Lo send a signal through its message port when it has completed
cendeving  an image.  That aignal 1s received by controller software,
whooob Bl magnals the VIR to record the graphic for a specific
Pl ofl 8¢ SIRESH.
the heat way to put the animated sequence on tape 1s to
Pootard disk and play them all back as fast as you can while

as

€0

R ]

scat-lingr o veat tame, or take that old useless Cray out from under
1t Lo work., Good luck, and I will probably buy a
7 et oo that T ocan get an animated fractal sequence
T Practal cmport Video.
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Editorial

Fractal Report — The Video

I have had a few letters expressing interest in this project.
However whether 1 myselF

make any videos I don’t know. Undoubtedly some of you
will, and indeed one of you already has. This will certainly
be a long term project, but if the results are leasing
enough could prove very worthwhile. Larry Cogb once
pointed out that if you add together all the computing
power of readers’ computers you'd get somethin
. approaching a supercomputer, so theoretically it woulﬁ
s}c;,em that we could put together something of value given
the time. :

Oxford University student Cade Roux in a letter published
in this issue points out that single frame video recording
may not be as easy as it sounds, but I do know that time
lapse camcorders exist, and it may be possible to connect
an external signal into one of those. Also time lapse
monochrome video recorders exist for surveillance
purposes, and sometimes appear on the surplus market for
about £80. They use 0.5" reel tapes, and a tape that plays
in one hour can be recorded over 48 hours, giving a
substantial speed up. I am only sorry I never snapped up
the one I saw advertised, because I haven’t seen one since.
However they do exist!

Fractal Music

After an initial dearth, we seem to have come across a few
examples. This time we are offering a cassette and
compact disk, and an order form is enclosed. The disks
will be ordered from America as required, so unless you
are really desperate for a CD, I would recommend the
cassette. Surface mail shipments form America are
notoriously slow as those of you waiting for Nothing But
Zooms videos will know. The audio cassettes should be
available as soon as initial demand is known, as they are
produced by our local firm who are very quick and
efficient. However the fact that the musicians have taken
the trouble to make a CD, which is very expensive,
indicate that they feel sure of their product.

We also know of a local pop group, with both male and
female lead singers and various instrumentalists, who have
adopted the Mandelbrot Set as their icon. However they
have no computer and aren’t practical fractal enthusiasts,
althouﬁh some of their instrumental music does appear to
have the "same but different" fractal quality. Karen feels
that although the music is good Fractal Report readers

won’t be interested, but I may offer a cassette at a later

date if no further computer generated music appears.
Certainly if your preference is for rock music you may well
prefer their cassettes to our previous offerings. (Do not
confuse this with the above ol}f)er - the pop cassette isn’t
on offer this time.)

Call For Articles

At the moment our article file is almost empty, so new
articles are sought for issue 10. To remind contributors,
the ideal size is two A4 pages camera ready, including
some lines of BASIC that (fescribe the basic process being
discussed. Please bear in mind economy of space. Past
events have revealed that mistakes can emerge even during
paste —ups, so the only way of being sure it goes-in exactly
as you want it is to send it in a suitable form! There is no
need for menus and frills in BASIC . In addition if
contributors are using PCs, the text on a 5.25" ﬁ(mly) disk
would be appreciated as it would enable me to laser print
it

am going to find the time to -

A 3.5" debdcle

A number of people have sent me 3.5" disks. In order to
accommodate readers who didn’t read my previous
editorial about not my having a 3.5" drive and who
continue to send these disks I recently bought a drive
which broke my controller. In view of the aggravatign of
this, I have decided not to install a 3.5" drive, until I have

‘more time, and therefore cannot accept these disks. Many

thanks to all those who kindly send me programs on these
disks, but I am afraid that I cannot use them.

Announcements

New Newsletter

Mr Andy Lunness has sent us issue 1 of his newsletter
Chaos and Complex Cartography. Its motto is Eademn
mutata resurgo - "I shall arise the same though changed".
(More suited to a cryonics society, I should have thought!
Tempus Hostilis Est would be a good motto for Fractal
Report, judging from the number of letters I receive and
send detailing ambitious projects abandoned through lack
of time.) UK subscriptions to 6 issues of Chaos and
Complex Cartography cost £7, and the overseas cost is £11.
(Cheques to "C&CC") They hope to get six issues out
each year, but ask readers to be patient if this time
schedule is not adhered to. Subscriptions last for six issues
regardless of when they appear. He says that he doesn’t
aim to rival Fractal Report but to compliment it with
articles on the more theoretical side of chaos and fractals.
Computer programs as such won’t be published, but
algorithms will be given. These are relatively easy to
transfer into computer programs if you have a structured
BASIC like the QL’s Super%)asic, or the PC’s Turbobasic.
Those of your familiar with The Science of Fractal Images
will know the format these algorithms take. Of course they
have the advantage that they are not machine specific, but
the ;{iisadvantage that there is no absolute check that they
work!

Issue 1 has three main articles. The first is an introductory
article by Mr Lunness which introduces the reader to the
terminology and presents some simple but interesting
examples. The second is a review of James Gleik’s Chaos
— the Making of a New Science and the third an article on
drawing fractals from Newton’s Method for solving cubic
equations. Not mentioned in the contents list there is also
a tutorial on the mathematics of complex numbers, and a
mathematical proof of the symmetry of the Mandelbrot
Set. The newsletter is the same size as Fractal Report, and
all the articles are retyped so as to be in the same
typeface. This is nice to look at, but runs the risk of
causing extra errors to creep in, particularly when
mathematical equations are given. Also it is highly
consumptive of editorial time that may be better applied
elsewhere.

At the printing of the first issue Mr Lunness only had ten
supporters, so those of you wanting a more theoretical
and mathematical approach may well find his newsletter
worth encouraging as a compliment to your Fractal Report
subscription. I can’t see it lasting very long unless it is
supported better than this.

With regards to his article on de Moivré’s theorem, he
says that it will work for any positive or negative integer.
He also states "It is also valid for fractional powers.
However the result maps itself onto a Reimann surface,
not the complex plane. Rendering this surface onto a
plane is a complicated affair which I cannot do, hence the
discontinuities. It is also possible to have a complex
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l;;ovyer. However the maths is very complicated and the
asis for a future article when I can simplify it a bit."

Fractint

Last issuc I lamented the problems at Personal Computer
World with Fractint, a PC shareware fractal program. Mr
Adam Case has very generously offered to copy his
shareware Fractint 9.1 free to anyone who sends him a
blank 525" or 3.5" PC disk formatted to low density (ie
360k 5.25" or 720K 3.5") together with return postage.
Send disks and postage to Mr Adam Case, 109, Ferry
Road, Hullbridge, Hockley, Essex, SS5 6EL. A similar
offer has been received from Jo Gedrych, of Rose low,
Whimple Road, Broadclyst, Devon EX5 3BX, only he will
fill two 3.5" 720K disks with (presumably a longer version
of) the program and documentation, or he will supply
disks at cost. A number of people also offered to provide
the program for a copying fee, but it seemed pointless
printing this in view of the above.

I have now tried Fractint, and can assure readers that it is
well worth getting. The reviews it has been getting in
magazines like Personal Computer World are well justified.
"However you just have to use it as given, it is an .exe file
written in a mixture of C and assembler. Although it
covers many areas, Mandelbrots, Julias, Lambdas,
Newtons, planets and landscapes to name but few, there
will always be room for the new programs covered in
Fractal Report. For example, in version 9.1, higher powered
Mandelbrots and Julias were not covered. .

Major New Fractal Book

Dr Clifford Pickover has come up with another of his very
generous offers to Fractal Report readers. He has written
a colour illustrated book totalling no less than 400 pages
entitled Computers, Pattern, Chaos, and Beauty, packed
with recipes and algorithms for producing images. Martin
Gardner the Scientific American computer columnist, said
that Dr Pickover has produced a truly stunning survey of
the manifold consequences of Chaos and Fractals. Paul
Hoffman of Discover Magazine says "Dr Pickover takes the
reader on a stimulating odyssey through the world of
computer graphics, a world that surprisingly involves the
Shroud of Turin, snowflakes, and the genes that cause
Cancer.” :

Dr Pickover has offered to answer any queries
implementing the programs in the book, but he asks that
queries are sent to Fractal Report and then sent on to him
in a bundle. The reason given is that he doesn’t want lots
of correspondence arriving at his workplace. I know that
we have published his address in s announcements
- before, so please do enter into the spirit of this. We will
probably mail enquiries on a monthly basis, so do not
expect any quick response, and it may well be that Dr
Pickover will want to analyze the commonest queries so
that he can formulate a general reply for an appendix for
a future printing of the book. So I would ask readers to be
patient.

The book will be available in the UK from Alan Sutton
Publishing, Phoenix Mill, Far Thrupp, Stroud, Glos GL5
2BU, for a special pre — publication price to Fractal Report
readers of £21.50 delivered. This includes £1.50 postage
and compares favourably with a publication price of £25.
The books measures 246mm by 172mm and has 400 pages
with 200 black and white illustrations and 8 pages of
colour illustrations. However, to obtain this special price,
please mention Fractal Report and also please post your

order to arrive BEFORE the publication date of 28 June

1990. Those ordering after publication from booksellers
may like to quote the ISBN which is 0 862 99 792 5.

US readers are asked to write to Mr Garrett Kiely, St.
Martin’s Press, 175, Fifth Avenue, New York, NY10010,

USA. He will accept credit card orders, and the book
costs about $33 with carriage. (At the time of writing the
exact price with carriage is not known).

I also understand that Fractal Report will be mentioned in
this book. This will give an enormous boost to our
readership both in the UK and abroad. It will result in an
increasing range of material being offered as articles, and
should benefit everyone concerned.

As far as I am aware, this book is the first book that is
similar in content to Fractal Report inasmuch as practical
information is given. It is a must for anyone interested in
getting these patterns to a;‘)ipear on their own computer
screens as opposed to reading what other people have
done, without a clue as to how to do it themselves.

A Canadian Fractal Enthusiast Comments

Mr Jon McLaren offers a £25 reward to anyone who can
give him the code (for his PC with 8087) that will generate
the image on page 57 of the December 1986 Scientific
American. He also offers source code in 8087 microsoft
assembler and BASIC that computes Mandelbrot and
Julia sets using only the 8087 registers, and a Landscape
program that runs on EGA or VGA that he believes is
superior to the one published in Fractal Report. He
expressed his support of Fractal Report authors who
concisely explain the maths used and then gives executable
code that shows how the maths is converted into BASIC..
He cites particularly Jkeda Map and Coloured IFSJ'igiﬁgs
as being good examples of this. He hopes that we get
plenty of articles from post graduate students, and that we
will be printing code that enables people to get true 3D
images of fractal objects. He suspects that it would be no
big deal for such a student to supply us with a "light
source z-—buffer algorithm". Mr McLaren is certainly
keen. He tells me he drove 140 miles just for a copy of
Generation and Display of Geometric Fractals in 3— D by
Alan Norton, only to be disappointed by the lack of code
or enough detailed information to enable him to write it.
He also told me how he spent on phone calls more than
the price for which Dynamical Systems and Fractals is
marketed in order to obtain a copy. His address is 4384
Bennett Road, Burlington, Ontario, Canada L7L 1Y7.

Certainly I do think it would be useful to have a program
module into which one can input x, y, z, and colour whx.ch
will draw an image illuminated from point x1,y1,z1 with
colour(s) cl..cn and be viewed from point vx,vy,vz and
have hidden line removal. The module should have
universal application, unlike the Mandelbrot and Julia
routines that I and others have been working on which
rely on plotting particular points first. My suspicions are
that such a program will require huge areas of RAM and
be particularly unwieldy on PC sgstems. Hopefully there
is some way around this. Such a module could be
implemented for a number of different machines and be
used by Fractal Report authors and readers for different
fractals.

Fractal Novel

A science fiction novel based on fractals will be appearing
at Christmas from Gollancz and Bantam Books. It features
the Titanic and the Mandelbrot Set. I cannot wait to find
out the connection!

I will publish further details as soon as I am given the
go—ahead to do so, but as there is a worst case three
month delay between receipt of information and
publication in Fractal Report many of you who are science
fiction enthusiasts may find out before I publish anyway.
The main purpose of this note is to save you all wasting
stamps writing to tell me about it!
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