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<Enter> 6, 82,
<Return> 3, 6, 14-16
KEYP 177, 181-183, 343

LABEL 177, 180, 181, 235, 236, 254, 272, 277, 293, 301

LAST 141, 156, 157, 160, 163, 164, 169, 172, 248, 249, 254, 289, 290,
301, 323-325

LCM 235, 244, 245
LDRAGON 259, 266
LISP 303

lists in LOGO 141-173, 190, 191, 193-195, 198, 199, 202, 208, 210,
289-296, 297, 300, 301, 307-313, 318-323, 325-327, 330

list elements 208, 289, 318

LISTP 141, 166, 178, 221, 307, 321, 322

LOAD 121, 124, 127, 134, 136, 137

Load Pic...129

LOADPIC 121, 129

Load... 126, 127, 129

LOCAL 97, 99-101, 104, 169, 181, 199, 200, 203, 212, 223, 226, 248,
249, 255, 273, 275, 280, 281, 283, 299-301, 311-313, 315, 329

local names 59, 67, 68, 90, 101, 102, 131, 213, 226, 240

LOG 13, 26, 27, 123-126, 134, 265

LOGO DIALOGUE window 35, 6, 8-10, 13, 77, 80, 82, 121, 130, 177,
259, 260, 271

Logoplan 310, 333, 339-341

LOTTO 141, 169, 172

LPUT 141, 163, 164, 169, 223, 290, 297, 321, 323-325

MAKE 13, 21-26, 30, 39, 46-49

mantissa 27

mathematical functions 26, 49, 66, 222

MEMBERP 141, 166-169, 221, 293, 294, 299, 300, 308, 309, 328, 329

menu bar 7, 16, 42, 43, 59, 61, 94, 109

MIRROR 141, 161, 162, 165, 290

MIRROR.SENTENCE 141

MOUSE 259, 271, 272

mouse 4, 6-10, 78, 82, 85, 91, 93, 94, 109, 121, 124, 126-128, 191,
206, 208, 210, 259, 271, 272, 315
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NCORNERS 97, 116

NODES 121, 132

NOT 141, 170, 179, 180, 266, 300, 308, 309
NUMBERP 141, 166, 179, 180, 221

operation character 15, 19, 20

OR 289, 299, 300

origin 189, 190, 196, 211, 214, 263-265,

outer angle 99

OUTPUT 45, 51, 52, 116, 222, 242, 243, 313, 352

PACKAGE 121, 135, 137, 360

packages 122, 133, 135-138, 298, 310, 336
PARAGRAPHEXCHANGE 289, 296

PAUSE 351

PENERASE 189, 207, 208, 260, 261
PENREVERSE 189, 207, 208, 261
PERMUTATIONS 235, 242, 243

PI 13,29...

PIECE 141, 148, 149, 152, 156, 167, 168, 173, 272, 300, 323-325
PKGALL 135

PLIST 351, 356, 357

PLOTTER 189, 212-215, 228-230

PO 59, 69, 130, 333

POALL 59, 69, 122, 136, 138

POCALL 219, 228-231, 236, 246, 248, 251, 325
POINT 259, 261, 280, 281

POLY 189, 198, 205, 206, 273, 283, 284
POLYCIRCLE 189, 200

POLYGON 97-100, 103, 104, 106, 108-112, 115, 189, 198, 199
POLYGONX 189, 199

PONS 59, 69, 101, 122, 136-138, 226

POPKG 121, 135, 136, 138

POPS 59, 69, 136, 138

POREF 219, 228, 230

POS 189, 199, 200, 203, 260, 275, 277, 280
POTS 59, 69, 122, 130, 136, 138

PPICTURE 259, 274

PPROP 351, 357, 359

PPS 351, 357
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prefix notation 20, 27, 170

Prime number sieve 308

PRIMITIVEP 333,336

PRINT 35, 37, 39-41, 46-49, 67, 142-145, 150-153, 155, 160, 164, 165,
177, 221 248, 259 313 315

procedure names 13

procedures 24, 46, 51, 59, 60, 64, 65, 67-70, 89-94, 121-124, 126, 130,
135- 137 141- 174 219 221 222 225-230, 236, 240, 242 247,
249-251, 261, 266 279 280 280- 303, 308, 317 320 327 328

procedures with results 49

PRODUCT 13, 26, 27

program generator 342

programming 20, 25, 27, 37, 40, 48, 50

property lists 206, 307, 327, 356-358, 359

punctuation 24, 41, 141

Pygmalion 302

Quit 127
QUOTIENT 13, 28, 29, 105, 106, 174, 212

RADIANS 13, 29

RANDOM 35, 37, 39-42, 46, 48, 49, 51, 52, 80-82, 86, 94, 144, 154,
155, 169, 173, 181, 182, 191-198, 201, 206, 216, 225, 226,
262-265, 272

random numbers 35, 262, 263

RDRAGON 259, 266

REACTION 177, 181, 182

READCHAR 182, 183, 185, 315, 343

READLIST 177-179, 185, 322

READQUOTE 177-180, 185, 315, 322

recursion 97, 108-116, 159, 161, 173, 198, 211, 223, 228, 229, 235-247
253, 268, 270, 324

recursive call 198, 211, 236, 239, 308

RECYCLE 121, 131, 132

relation 326, 327

relief maps 282

REMAINDER 13, 28, 29, 105, 106, 116, 174, 221, 223, 244, 277

REMPROP 121, 136, 351

REPEAT 35, 39-42, 46, 48, 79, 80, 82-85, 87-90, 93, 98, 99, 103, 104,
106, 108, 112 115, 144 145, 181, 182 194, 195 199 200 206
208, 219, 223, 245, 261, 263-279, 308, 309, 311

. )
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repetition 35, 39, 79, 97, 100, 108, 109, 115, 117, 161, 165, 169, 173,
211, 235, 236, 238, 253, 272, 294, 314

REPLACEIT 289, 293-296

REPTAIL 289, 292

RERANDOM 35, 185

RINGS 259, 275

RND 343, 347

ROLL 51, 52

ROSETTE 97, 106, 107, 123, 131

ROUND 13, 28

RUN 333, 336-338, 340-345, 353

Run Buffer 16

SAS 189, 203, 216

Save 60, 66, 79, 86, 126, 129

Save as... 126, 129

Save Pic.. 129

SAVEPIC 121, 129, 263

saving 123, 127, 129, 135

SCREENFACTS 189, 210

scrolling 10, 130

searching 298

SENTENCE 141, 150-152, 154, 160, 162-164, 191, 193, 198, 259, 289,
290, 293, 294, 320, 321

SET.POINT 259, 261

SETBG 189, 210

SETCRUNCH 189

SETFILL 189, 260, 273, 275, 284, 314, 316

SETHEADING 189, 201, 202, 208

SETLINE 189, 206, 211, 212, 216, 269, 270

SETPAN 189, 190, 196, 197, 210-212, 278, 282, 283, 313

SETPATH 121, 134

SETPEN 351

SETPC 189, 208

SETPOS 189-193, 198, 199, 202, 203, 208, 211-213, 261, 265, 267,
269, 272,273, 278-280, 282, 283, 313, 315, 343

SETTEXT 259, 285, 316

Settings menu 204

SETX 189, 191-193, 199, 200, 212, 213, 263, 264, 273, 275

SETY 189, 191-193, 199, 212, 213, 263, 264
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SETZOOM 189, 197, 210

SHOW 141, 143, 151, 160, 163, 164, 293, 296, 328

SHUFFLE 141, 173, 174

SIERPINSKI 259, 265-269

SIN 13, 29, 49, 199, 200, 211, 214, 216, 262, 282

SINECURVE 189, 211

SOLARSYSTEM 189, 196, 197

SORT 52, 141, 172, 307, 327, 328, 361

sorting 307, 326-328

SQUARE 335

SQRT 13, 26, 27, 30, 49, 65, 113, 263-265, 268, 269, 275, 282, 308

stack 239

STOP 97, 115, 116, 147, 159, 211, 213, 263-269, 273, 282, 283, 295
296, 352

STORE 351

STRATEGY 254

strings 167, 171, 326

structured programming 72, 220

STUTTER 141, 165

subroutines 314

SUBSTITUTE 289

SUBSTITUTEIT 289, 290, 293, 294

SUM 13, 26, 27

SURFACE 45, 179, 180, 259, 282-284

syntax (LOGO) 21, 41, 62, 170, 292, 294, 296

system diskette 3, 4, 121

b

TAN 13,29

TEST 289, 300, 301, 315, 328, 329
TEXT 333-335, 357

TETRA 245-246

TETRAHEDRON 259, 281

text screen 6, 10, 16, 130
three-dimensional graphics 277-285
THROW 351, 352-354

title line 10, 60, 79, 135, 136

titles 69, 310, 316

TO 45, 51-53, 59, 60, 64, 65...

TOS 3, 128

TOWARDS 189, 202, 203, 264, 265, 277, 280
TOWER 251-252
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Towers of Hanoi 247-252

turtle 76-78, 82-88, 98-107, 199, 207, 261

Turtle graphics 199, 261

TURTLE . HUNT 189, 192

TURTLEFACTS 189, 208, 346

TURTLETEXT 259, 260, 314

TWITCH 189, 208

TYPE 35, 40-42, 46, 147, 148, 182, 259, 308, 324, 325

UNBURY 121, 136-138
utility 215

V-shifter 9

VALUE 339, 340
VECTOR 259, 280, 281

VECTOR.DIR 280, 281
Vectors 278

WAVE 259, 263-265
WEDGE 141, 157-160

WHERE 141, 167, 168, 293, 294, 299, 300, 328, 329
Wiezenbaum, J. 301
windows 4-10, 13, 15, 16, 18...

WORD 141, 151, 152, 158, 159, 161, 162, 165, 166, 168, 170, 174, 260,
290,299,322

WORDP 141, 166, 168, 178, 321, 324, 325

XCOR 189, 199, 200, 273, 314
XPOLYGON 97
XSQUARE 222

YCOR 189, 199, 200, 273, 314
Zooming 197, 210
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Optional Diskette

ATARI ST
LOGO

User's Guide

Optional Diskette

For your convenience, the program listings contained in this book are
available on an SF354 formatted floppy disk. You should order the diskette
if you want to use the programs, but don't want to type them in from the
listings in the book.

All programs on the diskette have been fully tested. You can change the
programs for your particular needs. The diskette is available for $14.95 plus
$2.00 ($5.00 foreign) for postage and handling.

When ordering, please give your name and shipping address. Enclose a
check, money order or credit card information. Mail your order to:

Abacus Software
P.O. Box 7219
Grand Rapids, MI 49510

Or for fast service, call 1- 616 / 241-5510.
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PRESENTING THE ST
Gives you an in-depth look at
this sensational new
computer. Discusses the
architecture of the ST, work-
ing with GEM, the mouse,
operating system, all the
various interfaces, the 68000
chip and its instructions,
LOGO. 200pp $16.95

ST GRAPHICS & SOUND
Detailed guide to graphics
and sound on the ST. 2D &
3D function plotters, Moiré
patterns, graphic memory

and various resol

ST Beginner's Guide
Written for the firsthand ST
user. Get a basic understand-
ing of your ST. Explore
LOGO and BASIC from the
ground up. Simple explan-
ations of the hardware and
internal workings of the ST.
llustrations, diagrams. Gloss-
ary. Index. 200pp $14.85

ST LOGO GUIDE
Take control of your ST by
learning ST LOGO—the easy
to use, powerful language.
Topics indude: file handling,

fractals, recursion, waveform
generation. Examples written
in C, LOGO, BASIC and
Modula2. 250pp $19.95

Hilbert & Si
curves, 2D and 3D function
plots, data structure, error
handling. Helpful guide for
ST LOGO users. $19.95

ST INTERNALS

Essential guide to the inside
information of the ST.
Detailed descriptions of
sound and graphics chips,
internal hardware, 1/0 ports,
using GEM. C d

GEM Programmer’s Ref.
For serious programmers
needing detailed information
on GEM. Presented in an
easy-to-understand format.
All examples are in C and

Covers

BIOS listing. An indispen-
sible reference for your ST
library. 450pp  $19.95

ST PEEKS & POKES
Enhance your programs with
the examples found within
this book. Explores using
different languages BASIC,
C, LOGO and machine
language, using various
interfaces, memory usage,
reading and saving from and
to disk, more. 280pp $16.95

VDI and AES functions. No
serious programer should be
without. 410pp $19.85

BASIC Training Guide
Thorough guide for learning
ST BASIC programming.
Detailed programming funda-
mentals, commands descrip-
tions, ST graphics & sound,
using GEM in BASIC, file
disk i

MACHINE LANGUAGE
Program in the fastest lang-
uage for your ATARI ST.
Learn 68000 assembly lang-
uage, its numbering system,
use of registers, structure &
important details of instruc-
tion set, and use of internal
system routines. Geared for
the ST. 280pp $19.85

BASICto C
Move up from BASIC to C. If
you're already a BASIC
programmer, you can learn C
all that much faster. Parallel
examples demostrate the
programming techniques and

Tutorial problems give hand:‘
on experience. 300pp $16.95

in both languages.
Variables, pointers, arrays,
data structure. 250pp $19.85

ST TRICKS & TIPS
Fantastic collection of pro-
grams and info for the ST.
Complete programs indude:
super-fast RAM disk; time-
saving printer spooler; color
print hardcopy; plotter output
hardcopy; creating access-
ories. Money saving tricks
and tips. 260pp $19.85

3D GRAPHICS
FANTASTIC! Rotate, zoom,
and shade 3D objects. All
programs written in machine
language for high speed.
Learn the mathematics
behind 3D graphics. Hidden
line removal, shading. With
3D pattern maker and
animator. $24.95

The ATARI logo and ATARI ST are rademarks of Atari Corp.

AbacusliiiiE Software

P.0. Box 7219 Dept. A9 Grand Rapids, MI 49510 - Telex 709-101 - Phone (616) 241-5510

Optional diskettes are available for all book titles at $14.95

Call now for the name of your nearest dealer. Or order directly from ABACUS with your MasterCard, VISA, or Amex card. Add
$4.00 per order for postage and handling. Foreign add $10.00 per book. Other software and books coming soon. Call or
write for your free catalog. Dealer inquiries welcome—over 1400 dealers nationwide.



PR FESSIONAL
DUCTIVITY

New ST software from a name you can count on...

PCBoard FilePro
DESigner The electronic

Create printed circuit board layouts filing system
for the ST

Word processor for the ST

Features: Auto-routing, component
list, pinout list, net list

ST TextPro
Wordprocessor with professional
features and easy-to-use! Full-screen
editing with mouse or keyboard
shortcuts. High speed input, scrolling

PCBoard Designer
Interactive, computer-aided design
package that automates layout of
printed circuit boards. Auto-routing
with 45° or 90° traces; two-sided
boards; pin-to-pin, pin-to-BUS or BUS-
to-BUS. Rubberbanding of components
during placement. Prints board layout,
pinout, component list, net list. Output
to Epson printer at 2:1. Pays for itself
after first designed board. $395.00

ST FilePro
A simple-to-use and versatile database
manager. Features help screens;
lightning-fast operation; tailorable
display using multiple fonts;
and editing; sideways printing; user-definable edit masks; capacity up
multi-column output; flexible printer to 64,000 records. Supports multiple
installation; automatic index and table files. RAM-disk support for 1040ST.
of contents; up to 180 chars/line; 30 Complete search, sort and file
definable function keys; metafile subsetting. Interfaces to TextPro. Easy
output; much more. $49.95 printer control. $49.95

PaintPro g |
PaintPro

AssemPro

The complete 68000
assembler development
package for the ST

Combine graphics
with your text

on the ST

Multi-Tasking
Full-Featured

Multiple

For creative illustrations on the S windows

ST Forth/MT ST PalntPro ST Text Designer ST AssemPro

Powerful, multi-tasking Forth for
the ST. A complete, 32-bit imple-
mentation based on Forth-83
standard. Development aids: full
screen editor, monitor, macro
assembler. 1500+ word library.
TOS/LINEA commands. Floating
point and complex arithmetic.
Available Sept. '86. $49.95

A GEM™ among ST drawing
programs. Very friendly, but very
powerful. A must for everyone's
artistic or graphics needs. Use
up to three windows. Free-form
sketching; lines, circles, ellipses,
boxes, text, fill, copy, move,
zoom, spray, paint, erase, undo,
help. $49.95

An ideal package for page layout
on the ST. Accepts prepared text
files from TextPro or other ASCII
wordprocessors. Performs block
operations— copy, move, col-
umns. Merges bit-mapped
graphics. Tools to add borders &
separator lines, more. Available
September '86. $49.95

Professional developer's pack-
age includes editor, two-pass
interactive assembler with error
locator, online help including
instruction address mode and
GEM parameter information,
monitor-debugger, disassembler
and 68020 simulator, more.
Available Sept. '86. $59.95

ST and 1040ST are trademarks of Atari Corp.
GEM is a trademark of Digital Research Inc.

Abacus|iiii] Software

P.0. Box 7219 Dept.N9 Grand Rapids, MI 49510 - Telex 709-101 - Phone (616) 241-5510

Call now for the name of your nearest dealer. Or order directly from ABACUS with your MasterCard, VISA, or Amex card. Add
$4.00 per order for postage and handling. Foreign add $10.00 per item. Other software and books coming soon. Call or
write for your free catalog. Dealer inquiries welcome—over 1400 dealers nationwide.
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~ English-like words ar e extraordinarily

__ Dr. Gerhard Sauer

advantage of the Atari ST's fantastic graphlcs capabllmes SI LO0COs

learn—yet you actually
build your LOGO programs along the lines of artificial intelligence. This
- comprehensive book introduces you to the fundamentals of ST LOGO

~ with numerous examples illustrations and exercises that optimize the
ST's features. Then you'll work with the more advanced features LOGO
has to offer—-—you Il soon find youself programming highly complex tasks
on your ST. Some of the toplcs covered in the LOGO Users Guide are:

GEM——wmdows & mice
Randomizing and repetition
Programming with recursion
LOGO words and lists |
Data structures in LOGO

~ Error output

; Computmg with LOGO
Perimeters with procedures
ST LOGO system commands
Input and output commands

Programs as lists
Attribute lists

s & o e o+
. e e o & @ @

programmmg since

ftware
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