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INTRODUCTION

Are you ready for the fun and challenge of graphics pro-
gramming? Do you want to use your computer to create your
own pictures and designs, move objects around on the screen,
or design your own video game? BASIC Fun With Graphics:
The Atari Way gets you started, using the graphics program-
ming statements on your computer. Each chapter includes ex-
ercises that show how the graphics statements work and simple
BASIC programs that demonstrate exciting and fun ways to
use these statements.

BASIC Fun With Graphics: The Atari Way presents a sys-

~ tematic yet entertaining approach to learning graphics pro-

gramming. First you type in the exercises and programs

- exactly as they appear in the book. Then you experiment

and change them, using your own ideas. Finally, you create

. your own designs and pictures, using those in the book as a

guide.

BASIC Fun With Graphics: The Atari Way covers the begin-
ning and intermediate graphics statements available in Atari
Basic, as well as a chapter for “hotshots” that uses higher-level

- mathematical functions to create geometric figures and gener-

ate new and unique designs. It stops short of commands that
directly address memory, like PEEK and POKE statements,
and shape tables used in sophisticated graphics and animation.

~ When you’re ready for this level of programming, your com-

¢

s'.sbr‘ S-S e

puter’s BASIC reference guide has a comprehensive discus-
sion of how to proceed.

BASIC Fun With Graphics: The Atari Way is written in
BASIC for the Atari 400 or 800 equipped with a BASIC car-
tridge. The programs will run on either a color or monochrome
monitor. For visual appeal, SETCOLOR statements are in-
cluded in many of the programs. To run on a monochrome or
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black and white display, omit the SETCOLOR statements, but
not the COLOR statements, from the program.

We found that experimenting with the graphics statements
and creating designs and pictures on the screen was great fun.

We hope you get as many “oohs,” “aaahs,” and chuckles as
we have.

8 + BASIC FUN WITH GRAPHICS: THE ATARI WAY

HOW TO USE
BASIC FUN WITH GRAPHICS

1. Start up your Atari with the BASIC cartridge in it.

2. Type in each program line by line, including the line
numbers, exactly as shown in the Program Listing. Press the
RETURN key after each line.

3. Once you have a program entered onto your computer,
type RUN and press Return. The computer will Run your pro-
gram and display the results on the sceen. It should look like
the example in the book.

4. To check the programming statements, press RESET,
type LIST and press Return. The computer will list your pro-
gram.

5. Now try making the changes suggested in the text, or ex-
periment with others, using ours as a guide.

6. When you'’re ready to save your program, use the SAVE
or CSAVE command. To retrieve a program from the disk or
cassette, use the LOAD or CLOAD command.

7. Before you enter another program, type NEW to erase

- anything currently in memory.

8. The Warmup exercises at the beginning of most chapters
contain directions and examples using each graphics state-

- ment. Read these and work through the exercises before you
. proceed to the programs.

9. The pictures used as examples in this book were drawn
using the screen display as a guide. The actual display on your
screen may vary slightly from these examples.

10. If you have difficulties making a program work, check

. your program, line by line, against the listing in the book. All
- the programs and exercises were tested on an Atari 400 and an
~ Atari 800.

i i,
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| PRINT

|| Use this program statement to tell the computer
what to print on the screen or paper.

PROGRAMS
Warmups
House
Ocean Liner
Space Fleet
Bugs
Rocket Ship
Bicycle
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Type Mode Rows Columns Full Rows Text

WARMUPS

Window
b 0 Text 24 40 24 No
The format for the PRINT programming statement is: i 1 Text 20 20 24 Yes
" " " " " " i 2 et 4 20 = b
PRINT or PR. or? 3  Graphics 20 40 24 Yes
W : 4  Graphics 40 80 48 Yes
You can use any combination of letters, numbers, and special char- it 5  Graphics 40 80 48 - Yes
acters in a PRINT statement. { 6 Graphics 80 160 96 Yes
: Your computer has nine display modes: 3 text modes and 6 graph- | 7  Graphics 80 160 96 Yes
ics modes. This chapter shows you how to use the GRAPHICS 0 text ' 8  Graphics 160 320 192 Yes

mode to draw shapes and objects. '

In SRAPH[CS 0, you have 24 rows and 40 columns. The rows are x The GRAPHICS statement can be abbreviated when you are typ-
numbered from top to bottom, the columns from left to right, on your _ing to GR. N. GRAPHICS can be used either in a program or in im-
screen. If you think of your screen as a piece of graph paper, then the fnediate mode.

:101; |e{: square if 0,0 and the bOthf“ right square is 39,23. The Atari If you want to use the full screen in modes 1 through 8, thereby
“; !;:D \rlr}'argm in GRAPHICS 0 is 2,1 (column 2, row 1), where eliminating the text window, add 16 to the GRAPHICS N statement.
appears. Then make the last statement of your program a continuous loop, so

i‘,‘-,-";gn_—
O —

: el
0,0 Columns ————> 39.0 n}l, you have to BREAK the program to end it. For example:
B 100 GRAFHICS 3 + 16
€;999 GOTO 999
F These two statements will allow you to use 24 rows and 40 col-
rows ~ umns for your graphic commands in graphics mode 3
i Atari’s graphic modes will be discussed in greater detail in Chap-
"'1 ter 4.
o
V% &
0,23 39,2 Y
§ .23

The graphics mode statement sets the display type. The format is:

¥
i

GRAPHICS N or GR. N

where N is a number that determines the display type, as fol-
lows:

12 « BASIC FUN WITH GRAPHICS: THE ATARI WAY PRINT - 13




computer to print out everything between the two " marks on
HOUSE ach line exactly as it is shown in the program.
Use PRINT to draw a house. Put this program in your computer by
typing each line exactly as shown in the Program Listing.
Once you have this program up and running, try adding a chimney
by using the Atari’s edit keys ( 1, | ,«,—, INS, DEL).

N AN RN N RAERNN
/ NANEARN R NRNANRN

/A 2% AR AN NNRNS UK
Py ok RSN RN D AN
T 5 T R SN I E
I I AL i
I L, i1 L 1od I
I T X I I
oumtia® AT ik i TEEMES e el 20 £ I A i
PROGRAM LISTING
100 GRAFPHICS O
1k FRINT o R NN RN AR BN
bSO PRI £ a1 G R R S 0 s U
HHON PR WL NNARENTREN NN O A
140 FPRINT " 7/ RN R SN X0 et

) 7 TN R G A O 1%
L0 CERINT . T I b
L7 SRRIINT T i Ay 1 L Ly
180 GRRINT NI H 1 14
LRCH MR RO N et | Tl I I ¥

—

NOTES
Line 100: GRAPHICS 0 puts the program run in graphics mode 0.
Lines 110-190: When the program runs, the PRINT statement tells

14 + BASIC FUN WITH GRAPHICS: THE ATARI WAY PRINT * 15



OCEAN LINER

Draw an ocean liner with this program.

Now add some portholes or another deck to make your own ship.

B T SRS —

PROGRAM LISTING

-
~

-
S o

100
Ll
120
130
140
130

1460

GRAFHICS ©

FRINT 5

FRINMT " iy i

FRINT " ", W e
o e N B L, LA
FRINT "\ O n] 0 g /"
RPN (A e Tl X o i
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Dt

N ———— S
S ———

BEEE
SR HEHHEN
| %% KW E R |

RO RO L

'PROGRAM LISTING

FRINT
FRINT
PRINT
FRIMNT
FRINT
FRINT
FRINT
FRINT
FRINT

GRAFHICS O

1" E
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200
210
220
230
240
250
260
270
280

290
3(:)(:)

FRIMT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT

NOTE

' 'll
/ \”

i
'Ill
'Ill
‘!u
F,

[EICIEIERY
S HFHEHHEN
) # RN E |

PP PN | |

You can use any of the special characters on the keyboard in a
PRINT statement. Experiment with these characters and make some
of your own spaceships.

”
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BUGS

‘Here is a swarm of bugs.
Can you come up with some species of your own?

AL Pt N
A R
v h 4

EH R

{0 A T P

FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT

GRAFHICS ©

Lan
/ \Il
\/|l
+|I
N ey
PR AN
AN
PRINT - 19



225

230
240
280
2&0
whd )
280
290
200

FRINT
FRINT
FRINT

FRINT

FRINT
FRINT
FRINT
FRINT
FRINT

nn 1]

At o B0 N VR
AT 7 B RN
) v Ll
& dor e
AL Y
77 AR
CEE 2 R T A

et Sl A TR R I | "
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Io-Amrm
e

~

>

-~

\
ERAERERRRRN\
* X % o
* *
* * *
* *
*
*

*
*
*
* %
*
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PROGRAM LISTING

160
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
38O
390
400
410
420
430
440
450
460
470
480
490
S00
510
520
530
540
S50
560
S70
580
5790
&00
610
&20
630
&40
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BRAFHICS O
WIDTH 80

FRINT "
FRINT *
FRINT "
PRINT "
FRINT "
PRINT "
PRINT "
FRINT "
PRINT "
PRINT *
FRINT "
PRINT "
PRINT "
PRINT "
PRINT "
PRINT "
PRINT "
FRINT *
FRINT "
PRINT "
PRINT "
PRINT "
PRINT *
PRINT "
FRINT "
PRINT "
FRINT *
FRINT "
PRINT *
PRINT "
PRINT *
FRINT "
PRINT "
FRINT *
PRINT "
PRINT *
FRINT "
FRINT *
FRINT *
PRINT *
PRINT "
FRINT *
PRINT *
PRINT *
FRINT *
PRINT *
FRINT *
PRINT "
PRINT
FRINT
FOR X=1
PRINT

NEXT X

/
/
o

/
|
i
|
|
|
I
|
|
|
I
|
I
/

|

!

U
Z

/
180
|
l’

Ty =-tmr m

Ao
"
QK
|
\
\
iy
1
|
I

!
I
I
I
1
I
I

NG
\

*Ex"
*h

7 A"
*ww
P
%
h

NG
N

SR W W W NN RN

W

*
* %
*

Y %
* *

el
™
H"
E"

E"
N
D"

TO 40

* * »
* W %
* *

b 3

‘*ll
o
"

Lines 620-640: Thisis a FOR . . . NEXT loop, which allows you to

epeat part of your program as many times as you want. The FOR

atement begins the loop and the NEXT statement ends it. In this
program, it repeats Line 630, which PRINTs a blank line, 40 times,

ng the rocket move up the screen so it appears to blast off.
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BICYCLE

Now you can create a ten-speed bicycle.
Can you design a racer or dirt bike of your own?

IR -

o A SRR TR
L . N = o T
_____ - AN AT taNe iR aRas Y
R (X) _ ==1  _

Lo AT R e

'“.,I...— S —__I__"
PROGRAM LISTING
100 GRAPHICS O
SO EPIRIDT ™ ey
120 RRINT) " © A\ IS AN 3
130 PRINT. " o RS L Lt
FRGLPRINT, 0 o N AR o
EEDESRINT 0 Ao 08 T Nl e D R e
RS Ul T SR SRRt S RN G
VR T I | 00 S i e R
FESNPRINT B B Xy sl
el sk R IRAR SRR TR AR e ants R
BOORPRINT % |~ 7 = = g
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POSITION

The POSITION statement tells the computer in
which column and row to locate the cursor.

PROGRAMS
Warmups

Face

Christmas Tree
Candy Jar
Tower

Grove
Hide-and-Seek

S ORDYa8 00 ko



WARMUPS

The format of the POSITION statement is:

POSITION column, row where
column is column position, 0 through 39 in GRAPHICS 0
row is row position, 0 through 23 in GRAPHICS 0

The values used in the POSITION statement vary with the screen
format of each graphic mode for the Atari. The cursor doesn’t actu-
ally move until a command which involves the screen is used. If you
specify coordinates outside the available format for the mode you’ve
selected, you will get an Error Message that says ERROR 141 (cursor
out of range for particular mode) for the line following your POSI-
TION statement which uses the screen, when you try to run your pro-
gram.

EXERCISE 1

Use POSITION to put a character at various locations on your screen.
10 GRAFHICE ©
PORPOSITION 19013
SOPRINT et
*

This exercise puts an * at location column 19, row 12, Try placing
the * at other locations on the screen.

EXERCISE 2

Use the POSITION statement to center text.

10 BRAFHICS O
S0 FOSTTION %y 11

26 « BASIC FUN WITH GRAPHICS: THE ATARI WAY

0 FRINT "THIS SHOULD BE CEMTERED"
FOSERION B2 15

g0 FRINT "IN 40 COLUMN TEXT"

60 FRINT "IN 40 COLUMN TEXT™

THIS SHOULD BE CENTERED
IN 40 COLUMN TEXT

POSITION 9,11 locates the cursor on column 9, row 11 when the
‘program executes the following PRINT statement. POSITION 12,12

POSITION -« 27



FACE

Draw a girl’'s face and then add features. You can change her ex-
pression by altering Lines 210, 230, and 270.

LA TN

A

L

PROGRAM LISTING

100 GRAFHICS 0

i e 7 o sl v AL i
NG O Sl RN Il 5k
LSRRI N T Il Pl
At 0 R RN |1 Bl
P Bk 1 i ) R I I
LSO FRINT 4 i1 g
T P REINT Il 31 )
180 R RUNT I (PR T
190 FRINT Y Il I
RO0EOSTTION #42

a1y AL s 07 ) TR R R G

20 FUOsTTION Sy 3

280 FRINT 00}

240 FPOSITION 10,5

iR e )

2460 FOSITION 10,6

LR 7 o ) PR e

280 FOSITION 1,15

28 » BASIC FUN WITH GRAPHICS: THE ATARI WAY

ne 100: GRAPHICS 0 tells the computer to start the program run
phics mode 0.

200, 220, 240, 260: POSITION tells the computer to put the
at the column, row position you want. This statement must
pond to the parameters of your screen mode (0-39 columns by
rows in GRAPHICS 0). Otherwise you will get an Error Mes-
ERROR 141, which means the cursor is out of range for a par-
mode, when you try to run your program.

e default margin in GRAPHICS 0 is in column 2, row 1. You
1 need to take this into account when you set your position coordi-

280: POSITION 1,15 puts the cursor below the bottom of the
ture, at row 15. Otherwise, the “Ready” prompt and cursor ap-
ar immediately below the last line printed, in this case the mouth.

POSITION + 29



CHRISTMAS TREE

FOSITION 20,14

FRINT "] |"
REM xxx DECORATE TREE
Draw a Christmas tree, then go back and decorate it. QOSUE: 400
Add ornaments of your own to the program. FOSITION 21,1
FRINT "
® GOSUE 400
Al FOSITION 21,4
AR FRINT "t
FR T GOSUE 400
| N FOSITION 18,7
/ \ FRINT "X X
iRt i GOSUE 400
/ \ FOSITION 15,10
V4 il AR - Sl o e - R R
Sl S g e T RN GOTO 430
/ \ FOR W=1 TO 400
b ey , I“*‘“ i) NEXT W
RETURN
FOSITION 1,20
PROGRAM LISTING END
100 GRAFHICES 0
10S FRINT .
106 |“: "_\:I‘N'I A P Line 270: GOSUB tells the computer to leave the program and go to
iig [F~ E%ﬁ{- o / N -§ubrouﬁne, in this case Line 400.
E30) (RN & B 390: GOTO tells the computer to go to a designated line num-
140  PRIENT. M o 31 der, in this case Line 430.
150 FRINT " / A g Lines 400-420: Subroutines are small programs within a larger pro-
160 FRINT ™ / \\ - ram that are used over and over. When the subroutine is finished, a
170 PRINT N / W RETURN statement tells the computer to go back to where it came
el F:F\:I iy £ / ¥ \" rom in the main program. Here the subroutine is a Wait Loop, which
igg ;EZTLS}- g 3 \'| simply makes the computer pause before it continues to decorate the
e L Sl s S SRR GASH I S W RS T
220 FOSITION 20,13 ine 430: The END statement tells the computer that it is the last line
230 FERIMNT e )~

30 = BASIC FUN WITH GRAPHICS: THE ATARI WAY

n the program. It stops the Run.
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CANDY JAR

This program draws a candy jar and fills it with jelly beans.
Design your own container and fill it with marbles.

.......

PROGRAM LISTING

100
110
120
1530
140
150
160
170
180
120
200
210
220
230
240
250
260
270
280
Z290

LGREAFHICE 0

FRBILTLN (2

PHALNT Y g

FRINT ¢ SR

FRINT " | v

PRINT M / Tk
FRENT |

P | i’
ERINT |

FRINT " |

FRINT " |
FOR ¥=14 TO 143 BSTER =i
FOR X=7 TO 12

FOSITION X,Y

FERENT 08

NEXT X

GOSUE 290

NEXT Y

GOTO 320

FOR T=1 TO 200

32 « BASIC FUN WITH GRAPHICS: THE ATARI WAY

00 NEXT T
10 RETURN
20 FOSITION 1,20

s 210-270: These lines form two nested FOR . . . NEXT loops,
| the jar from the bottom up. The Y loop sets the rows and the
loop sets the columns to print “0”.

210: The loop of lines is incremented by the number in the
TEP statement, in this case-1, so the program counts backwards
L 14 to 11. If there is no STEP statement, the loop is incremented

POSITION -« 33



TOWER

Build a tower, using one of Atari’s special ATASCII characters.
Can you change the program to build a pyramid, using a different
character?

e o g@@gg
o HDHOD
et ;4'45‘9’4}¢§§>

GROVE

~ “Grove” draws identical trees in evenly spaced columns and rows
‘on your screen.
Can you change the orchard pattern or design of the trees?

ja A
Lol 3
s P ROGRAM LISTING
s ; CRAFHICS ©
| 010 FOR J=% TO 10 STEF 2
i 20 FOR I=10 TO 20 STEF 2
120 FOSITION I,J
140 FRINT CHR$C16) 3
PROGRAM LISTING - i ] :

150 NEXT I
160 NEXT
170 POSITION 1,20

L00 GRAFHICS 0

B0 SRR =20 T L0 STERD =1
120 FORK =49 0T 0 21

130 POSLETION 1 4

140 FRINT CHR$(Z1)3

150 NEXT I

160 NEXT J

170 POSITION 1,1

NOTE

Line 140: CHR$(21) means the ATASCII character numbered 21.
On the Atari this characterisa ®.
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HIDE-AND-S€EEK

Here’s a hide-and-seek game you play with the computer. Guess
which tree X is hiding behind and the computer will show you if
you'’re right.

o

A B o
=il e
piml
4 i 5N
LB ears e
el
DN

WHERE IS X HIDING?

EEHIND TREE 1,2,3.4 OR 57 4
SORRY ... BEHIND TREE 2 !
YOU'RE STILL *1T%!

WANT TO FLAY AGAIN (Y OR N)? N

PROGRAM LISTING

100 DIM M3

L10 GR&PHLCS O

120 A=INTIRNDCLI®E+1)
13 FOR L=1.T0 §

140 X=INT(RNDCLY®Z0+10)
LG50 Y=INT{(RMDC(L)X15+1)
180 FOSITION X,Y

36 + BASIC FUN WITH GRAPHICS: THE ATARI WAY

0 FRINT * Av
0 FOSITION X,(Y+1)
D PRINT n/n;L;u\n
0 FOSITION X, (Y+2)
0 FRINT "e|="
0 IF A=L THEN 270
0 NEXT L.
0 GOTO 290
B X=Xt LY
0 GOTO 250
0 FOSITION 2,18
0 FRINT “"WHERE IS X HIDING?"
10 FRINT "EEMIND TREE 1,2,3,4 OR 57"
20 INFUT N
30 IF N=A THEN 370
0 "GORRY o s BEEHIND TREE";A$"!'"
0 G o ¥
0
0
0
0
0
0
0
0
0
0
0

FRINT
FRINT “YOU‘RE STILL
GOTO 380

FRINT “YOU/RE RIGHT! 4™

PRINT "THERE HE IS!Y
X1=(X1+2)iY1l=(Y1+1D

FOSITION X1,Y1

PIGENT X

FOSITION 2,22

FRINT "WANT TO FLAY AGAIN (Y OR N)?"}
INFUT N%
IF N$="Y"
END

THEN 110

ines 120, 140, 150: RND(1) or RND is a random-number function,
vhich generates random numbers from 0 to .9999. INT is an integer
flunction, which changes decimal numbers to whole numbers by
dropping the fractional part of the number. The statement A=INT
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(RND(l) * 5+ 1) tells the computer, “Let A be a random number be-
tween 1 and 5.”

Lines 320, 440: The INPUT programming statement allows you to
enter different numbers or words into your program each time it runs.

Lines 330, 450: The IF . . . THEN programming statement makes
the computer decide which line number to execute next. IF the condi-
tion is true, THEN the program goes to the line number indicated.
Otherwise it goes to the following line number.

38 + BASIC FUN WITH GRAPHICS: THE ATARI WAY

PLOT and
DRAWTO

The PLOT and DRAWTO graphics commands
are used to draw a point or a line on the screen or

paper.

PROGRAMS
Warmups
Christmas Lights
Jet Plane

House

Flag

3-D Room

Train

Skier
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WARMUPS

Now you are ready to explore the graphics capabilities of your com-
puter. The programs and exercises included in this chapter use the
GRAPHICS 8 mode. This mode uses a grid of 310 columns across
and 160 rows down, with a four-line text window at the bottom of the
screen. If you think of the screen as an X, Y axis, then X corresponds to
the columns and Y to the rows. The top left point on the screen is (0,0)
the bottom right is (319,159). X increases as you move to the right
across the screen, and Y increases as you move down.

GRAPHICS 8 Mode
/1222222702427 1t BORDERY /7 /7472222104

o

C T e S . e S e T T Tl

19,0

. 160,80

NSNS AN SN w

ot e e e e e e e e e s e e e e

[/ [/ [/ textwindow/ [ [ [ [

NSN YN NSY SN STV BORDER NSSSSSNY Y

319,159

y

NN

S
—
~8

AN

The statement GRAPHICS 8 puts your computer into this resolu-
tion mode. Once you type this in, you will stay in GRAPHICS 8 until
you press RESET or type in another GRAPHICS statement.

When BASIC is first powered up, all the color data is 0. Thus,
. when graphics statements are executed, nothing seems to happen.
Correct this by typing COLOR 1 and hitting RETURN.

To examine your program listing, hit RESET or type GR. 0 to get
back to a full-screen text mode. Then type LIST.
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The PLOT graphics statement plots a point on the screen. The for-
at for the statement is:

. PLOT X1,Y1 or PL. X1,Y1 where:
. X1,Y1 are the X,Y coordinates of the point on the graphics
screen.

;‘,‘You can abbreviate PLOT when typing to PL.
" PLOT is most frequently used to determine the point on the screen
where a shape begins. Then DRAWTO is used to draw the shape.

DRAWTO

..‘ ' The DRAWTO graphics statement draws a line on the screen. The
rmat for the statement is:

DRAWTO X1,Y1 or DR. X1,Y1 where:

 X1,Y1 are the X,Y coordinates of the ending points of the line.
This uses the last point drawn as the starting point and X1,Y1 as
the ending point.

.Q‘DRAWTO is used in all modes on the Atari, and can be abbrevia-
ted when typing as DR. X1,Y1.
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COLOR 1
y SETCOLOR 1,1.14
O FOR X=10 TO SC
o FLOT X,50

~.4N~JJ..4.

AT
N

This example uses COLOR 1. If no COLOR is specified when
you start up the system with BASIC, COLOR is 0, the color of the
background, and appears invisible. Set COLOR 1,1,14 makes the
point as bright as possible against the background. These state-
ments are explained in detail in Chapter 4.

Now erase this point, using COLOR 0.

COLOR © :
FLOT 160,80 ETCOLOR 1,1,14
LOT 140,100

RAWTD 180,140

'F'Tn..w-~
g
i

\
~"Ju;

EXERCISE 2

Draw a line, using PLOT.
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DRAWTO 220, 100

CHRISTMAS UGHTS

Use this program to draw a small Christmas tree and put on some

.
l..
J

The DRAWTO statement uses the last point drawn on the screen
as the starting point.

i GRAPHICE 8

0S5 COLOR 13SETCOLOR 1,1,14
FLOT 8L, 1003DRAWTO 123,355
PRAWTO Lat,lou

FLOT 80, 1003DRAWTCO 118,100
DRANTO 118,120

DEAWTO 128,120

DRAWTO LE8,100

DRAWTD 160,100

FLOT 120,80

% = s B 1 R e

FLAT 150,90
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NOTES

Line 100: GRAPHICS 8 puts the computer into graphics mode 8. =
Line 105: COLOR 1 makes the graphics points visible in GR. 8. ff comppuie ot driw pujet Hier ity this progatn;
SETCOLOR 1,1,14 makes them as bright as possible against the | ' Can you improve upon the design?
background. These statements are explained in detail in the following '
chapter. -
: Line 110: The PLOT statement draws a point at (80,100).
DRAWTO draws a line from there to 123,55,
Line 120: This DRAWTO statement continues from the last point \
drawn to 160,100.
Line 180: PLOT puts a point at 120,80.
¢
&

GRAFHICS 83COLOR 13SETCOLOR 1,i4,3i4
FLOT 80,100 3DRANTO 240,100
DRAWTO 260,115
DRAWTO 200,115
DRAWTO 150,150
0 DRAWTD 170,115
60 DRAWTOD 90,115
170 DRAWTD 70,90
B0 DRAWTO 100,100
0 FLOT 175,100 3DRAWTO 200,75
0 DRAWTO 210,100

,-lnes 120-180: Notice that these DRAWTO statements all use the
Prior point as the starting point.
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HOUSE

He;e is a small house. See if you can add windows or a chimney.

PROGRAM LISTING

100
110
120
130
140
1560
1&0
170

GRAFHICS 8:CULOR 138ETOOLUR PR
FLOT 80, 1008DRANTO 160,100 Dt
DRAKTD 160,140 3DRAWNTO 80,140
DRAWTO 80, 10030RANTD 120,80

DRAKTO 160,100

FLOT 110,1183DRANTO 130,118

FLOT 110,118:0RAWTO 110,140

FLOT 130,1183DRAWTO 130,140
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FLAG

000 GROFHICS §!COLOR 1

SETCOLOR 1,1,14

"FLOT 100,100iDRARTO 240,100
DRAWTD 240,157

DRAWTO 100,187 3DRAWTO 100,200
FLOT 140,1003DRAKTO 160,121
PRAWTO 100,121

FLOT 160,100 DRAWTO 240,100
FLOT 140, 1033DRAWTO 240,103
FLOT 160,109 iDRAWTO 240,109
FLOT 160,1123DRAWTO 240,112
FLOT 160,118:DRAWTO 240,118
FLOT 160, 1213DRAWTO 240,121
FLOT 100,127 DRAWTO 240,127
FLOT 100, 130DRARTO 240,130
FLOT 100,1363DRANTO 240,136
FLOT 100,139:DRANTO 240,139
FLOT 100,1453DRANTO 240,145
FLOT 100,148:DRAWTO 240,148
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120 FLOT 100,154:DRAWNTO 240,154
125 FLOT 100,157 IDRANTO 240,157
200 Y=0

210 FOR X=9 TO 95 STEP &

220 PLOT 100+X,103+Y
230 NEXT X . Change the program so the far wall seems even farther away.
2490 Y=Y+3 :

ZO0 IF 'Y¥x18 THEN 270
260 GOTOD 210

270 END

3-D ROOM

. The computer draws a 3-dimensional room with a door in the far

NOTES

Line 250: ThisIF . . . THEN statement tells the computer, IF the row
is greater than 18, THEN go to LINE 270, the END of the program.
Otherwise, go to the next line, which sends the program back to print
another row of stars.

Line 270: The END statement terminates the execution of the pro- b
gram and returns control to the user. )ROGRAM LISTING

GRAFHICS BICOLOR LI8ETCOLOR 141,14
FLOT 80,100 DRAKNTO Z2E0, 100 :DRANTO 220,159
DRARTO 80,159 (DRANTO 80,100

FLOT 130, 1220RANTO 170,122

DRAKWTO 170,188 DRAKTD 130,138
DRAWTO 130,120

FLOT 80,1003DRANTO 130,122

FLOT 80,1603 DRANTO 130,136

FLOT 220,100 $DRAWTO 170,122

FLOT 2205 1403DRANTO 170,138

FLOT 150,127 tDRAWTO 140, 127

DRAWTO 140,138

DRAWTO 150, 138IDRAWTO 150,127

FLOT "1534+133
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TRAIN

Here is a steam engine ready to chug down the tracks.
Try designing a moden locomotive or a race car.

R

PROGRAM LISTING

100 GRAFHICES S8ICOLOR 138
Lii SOREMTO 40

L2
130
140
LAN DREAMTO 68,70
L&D DRAWTD &0,70
170 DRAWTO 60,74
L0 DRAWTO 40,74
190 DRAWTO 40,70
E00 DRAWTD 36,70
Z10 DRAWTEO 3&,74
220 DRAWTO 20,74
230 DRAWTO 20,70
240 DRAWTO 0,70

290 DRAWTO 0,46

=

AR ol O OB R

5 o7
et
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SKIER

~ This skier is set to take off down the slopes.
~ See if you can design a person on a sled to substitute for the skier.

PROGRAM LISTING

GRAFHICS S8IC0LOR LISETCOOLOR 1s,Ls14
REM sxxDRaW HEASD

FLOT 150,62 DRAKNTO 151,65
DRAWTD 152, 64

DRAWTO 153, 65DRANTO 152,66
DRAWTD 151,67

2 DRAWTD 150, 48iDRANTO 149,67
DRAWTD 148,86

DRAWTD 147,65 3DRANTO 148,64
DRAWNTD 149,63

DRAWTD 150,62

REM xxcxkDRAW BODY

25 PLOT 150, 653DRANTO 150,78

DRAWTEO 145,100
FLOT L5078
DRAWTO 15E,100
FLOT 150,68
DRAWTO 146,68
DRAWTD 143,75
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190
200
210
FAA
230
240
250
260
270
280
290
300
310
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DRAWTO 135,70
FLOT 13&4,68
DRAWTO 125,100
FLOT 150,68
DRAWTO 154,68
DRAWTO 157,75
DRAWTO 165,70
FLOT 166,68
DRAWTD 185%,100
e e O e R
DRAWTD 157,110
FLOT 150,96
DRAWTO 167,110

GRAPHICS MODES,
COLOR, and
SETCOLOR

Different GRAPHICS, COLOR, and SETCOLOR
statements produce unique shapes, colors, and pic-
tures on your Atari screen.

PROGRAMS
Warmups
Fish

Car

Fishing Boat
Windmill
Snowflakes
Sailboat
Campground
Picture
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__— pale blue-white characters

WARMUPS

The Atari has 128 possible color-luminance combinations with = =
which to alter your screen display. Depending upon the graphics
mode you select, not more than 5 colors can be displayed at any one
time. Each graphics mode has its own set of default colors. In text s __=
modes GR. 0, 1, and 2, a different set of colors is enabled by the Z=s ik
SETCOLOR statement. In graphics modes GR. 3 through GR. 8, =t
the COLOR and SETCOLOR statements together set the color of the = E
points to be plotted. == ==y
No SETCOLOR statement is required in modes GR. 0 through = ==
GR. 8 if the default set of colors is used. However, COLOR is re- iTAL
quired in modes GR. 3 through GR. 7 for any graphics statement to gg ﬁg:IgS 0

appear on the screen, as all the color data is set to 0 when BASIC is

first powered up.

In GR. 0, GR. 1, and GR. 2, Atari’s text modes, the COLOR state-
ment determines the ATASCII character to be displayed by PLOT
and DRAWTO statements.

The format is:

FILOT 2,1iDRAWTO 17,1
0 FOSITION 10,12
0 FRINT "HOW DO YOU LIKE THIS?"

d DRAWTO statement.

COLOR X or C. X where: j"‘l'o get a row of § characters, change Line 20:

X is the numeric variable for an ATASCII character stored in

that location for that graphics mode. 0 COLOR 36
__~ pale blue-white characters
EXERCISE 1 — =2 ==
e =A
This program prints a row of hearts across the top of the screen. Eg;m!g-} ==
= blue screen
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Try other values in the COLOR statement. Your BASIC reference GRAFHICS O
manual has a table of Atari’s internal character set and a charac- ;
ter/color assignment chart for GR. 0, GR. 1 and GR. 2.

Experiment by changing Line 10:
10 GRAFHICS 1

black screen = =
e e
—F gl blue text window
I=— !" = . The SETCOLOR statement determines the colors you can use in
~— = 5R. 0, GR. 1, and GR. 2.

pale blue-whltmacters 3
;'SETCOLOR X,Y,Zor SE. X, Y, Z where:
X is the color register:

When X = 1, the statement affects the luminance of the
characters that are the same color as the
background.

When X = 2, the statement affects the background.

When X = 4, the statement affects the border.

Y is a color variable from 0 to 15:

Watch the text window for these modes print at the bottom of the
screen. Note how the size and shape of the characters change on the
screen according to each screen mode’s dimensions.

10 GRAFHICS 2

gold characters

i 0 - gray 8 - blue
, 1 - gold 9 - light blue
- black screen 2 - orange 10 - turquoise
3 - red-orange 11 - green-blue
4 - pink ' 12 - green
5 - purple-blue 13 - yellow-green
blue text window 6 - red 14 - orange-green
/ 7 - blue 15 - light orange

Z is the luminance variable of the color, from 0 to 14 in even in-
‘ ." . crements, where 0 is the dullest and 14 is the brightest.

pale blue-white characters
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Let's add a background color of green to our previous program
Exercise 1, in GR. 0.

SETCOLOR

18 2,12,

=
—\_pale green

W F"\
N

- faint green characters

In Line 15 the SETCOLOR statement tells the computer to fill color
register 2, which effects GR. 0 mode’s background, with color 12

(green), with average luminance (8).
Now make the characters as bright as possible to stand out against

the background. Add:

14 SETCOLOR 1,0,14

S
A

=4

=X

pale green

- bright white characters

%
=
o=
X
=
\
=

N
S
G

e
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This SETCOLOR statement tells the computer to change the char-
er luminance in register 1 to the brightest, 14. The color used is
stomatically set to the background color, regardless of the color-
’ able value.

blue border
s Y 4

,,L E

seeseses \
- | pale green
screen
— ———4 bright white
B characters
\;'” —

blue border

Here SETCOLOR tells the computer to fill color register 4, the bor-
r, in GRAPHICS 0, with blue (8), in average luminance (8).

inally, experiment with other background and border colors and
ninances in GRAPHICS 0 by changing the color and luminance
riables in Line 15 and Line 17.

In GR. 1 and GR. 2, the COLOR statement functions in the same
y as in GR. 0. However, the color registers of the SETCOLOR
tement affect different parts of the screen than in GR. 0.

In GR. 1 and GR. 2 the format is:

SETCOLOR X, Y, Z or SE. X, Y, Z where:
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X is the color register.

When X = 0 the statement affects the color and lumi-
: nance of the characters on the graphics
screen.
When X = 2 the statement affects the color and lumi-
nance of the background of the text window.
When X = 4  the statement affects the color and lumi-

nance of the graphic screen background and
border.

Y is the color variable 0 through 15.

Z is the luminance variable 0 through 14, in even increments.

Try this program, which prints an X of pink “fences” (the
number sign).

T blue
text window

pale blue-w! Itt;i\
characters

GRAFHICS 1

COLDOR 35

SETCOLOR ©,4,14

FLOT 2,2:DRAWTO 18,8

FLOT 2.8:DRAWTO 18,2

FPRINT "HOW'S THAT?"

10
20
20
40
S50
&0

In Line 20, COLOR 35 tells the computer to use the ATASCII
character 35 (# in GR. 1 and GR. 2) in the two following graphics

statements, Lines 40 and 50.

In Line 30, SETCOLOR 0,4, 14 tells the computer to fill the color
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egister which displays the graphics screen characters, 0, with bright

\

fTo change the text window’s background and characters to green,

dd:
SETCOLOR 2,12,14

pink
characters

black
screen

. pale green
i " text window
dark-green G =

characters < B?b,ack

Now change the graphics screen background and border to blue.
SETCOLOR 4,8 12

pink

- characters
.

7 o watch the dimensions of your characters change, alter Line 10.
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10 GRAFHICS 22

pink characters

green
text window

dark green
characters

Take the time to experiment with color and luminance combina-
tions you like by changing those variables in Lines 30, 35, and 37.

EXERCISE 4

In graphics modes 3 through 8, the values used in the COLOR
statement affect the color variable in the SETCOLOR statement. In
GR. 3, 5 and 7, COLOR 1 enables the color variable in the
SETCOLOR statement. COLOR 2 and COLOR 3 alter the color re-
sult and COLOR 0 makes the plotted points the same color as the
background, so they appear invisible.

In GR. 3, 5, and 7 the format is:

&
&
&
&
-
&
-
-
Cr

COLOR X or C. X where:
X enables the color variable of SETCOLOR.
When X = 1 the color variable adheres to the color chart.

When X = 2  the color is altered.
When X = 3 the color is altered.
When X = 0 the color is the same color as the back-

ground.
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GRAPHICS FROM CHAPTER 4

HOW DO YOU LIKE THIS?

from page 58

EXERCISE 1



EXERCISE 2 from page 60

HOWS THAT?

READY
O

EXERCISE 3 from page 63



EXERCISE 4 from page 68

EXERCISE 5 from page 69



EXERCISE 5 from page 72

EXERCISE 6 from page 75




CAR from page 77

Jsing COLOR 1 in GR. 3, 5, or 7 affects the SETCOLOR state-
nt as follows:

SETCOLOR X, Y, Z or SE. X, Y, Z where:
X is the color register.
- When X = 0 the graphics on the graphics screen are color

Y, luminance Z.

WhenX = 1 the colors are altered.
When X = 2 the text window background and characters

are color Y, luminance Z.

When X = 3 the default colors are used.
When X = 4  the graphics screen background and border

are color Y, luminance Z.

ur programs use COLOR 1 and SETCOLOR statements with a
register variable of 0, 2, or 4—altering graphics characters, text

-

S

—_ 9

=
=\

black screen

COLOR
FRINT

GRAFHICS 3

1

CFLOT 0,108DRANTO 20,10

"HOW’S THAT?"
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A gold bar appears on the black graphics screen, with the print

message in a blue text window.
Change Line 20 and watch the results

COLOR ©

R\ DEW e 08
green
a ; =
. { ‘E‘/' black
pale blue-white > iy
characters = ]
blue text 'V\ H‘fi"—l’l
window ~= )
COLOR 1
i 1
IS s b e grkem SETCOLOR 0,4,14
20 COLOR 3 )
blue /A =\ pink bar /£ =
bar \F'é\ —j. H%' —
=%—=" black screen
~%— black =
pale blue-white / screen o= e AT ==
characters N& 3 ‘;"
blue text S o — =
window < —
SETCOLOR tells the computer to put bright pink into register 0,
N s nich displays the graphics statements in GR. 3, 5, and 7. The bar is
: THE ATARI WAY GRAPHICS MODES, COLOR, and SETCOLOR * 67
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Add this to change the background and character color in the text
window to bright green.

286 BETCOLOR (@2 12,14
pink baré 3:‘3
E: black screen
dark green =
characters 2 ==

green text window '\

=
S

This SETCOLOR statement changes the graphics background and
border to the color and luminance you specify, but also affects the
hue of your graphics statements.

27 SETCOLOR 4,8.14
pink bar;i‘l JJ
¥ pale blue
1 screen
dark green_ =
characters

| =
\=
=

green text windowS=

This makes the background and border blue, but also changes the
bar to orange.
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- Now change the color and luminance variables in Lines 25, 26,
nd 27 to see what color combinations you prefer.

" Also change Line 10 to see how your graphics look in the dimen-
jons of GR. 5 and GR. 7 modes.

In graphics modes 4 and 6 the SETCOLOR statement affects the
jame screen parameters as in GR. 3, 5 and 7, but only functions with
OLOR 1 or COLOR 0. COLOR 0 sets the graphics point to the
ackground color, so the points seem invisible. COLOR 1 enables
he points to be seen.

- The format in GR. 4 or GR. 6 is:

fCOLOR X or C. X where:
X enables color in the SETCOLOR statement.

When X = 0 the graphic points are the same color as the
background and appear invisible.
When X = 1 the graphic points are visible.

gold box

~black screen

pale blue-white z
characters \y
blue text &=
window

GRAFHICS 4

COLOR 1

FEOT 205

DRAWTD 30,30 iDRAWTO

DRAWTO 20,20

FRENT AECTRES
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The box is outlined in orange on a black graphics screen back-
ground. The printed message appears in the blue text window.

Now change Line 10.

10 GRAFHICS & ‘
=+ black
screen
pale blue-white 7=
characters "\ P 1=
blue text = =

window
You should see the same program in GR. 6’s screen mode param-

eters.
Now change Line 20.
20 NCRLTR e
=== black

= screen

pale blue-white ._;‘ (blank)
characters ¥ :,'
= ==

blue text window
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COLOR 1
SETCOLOR ©.4,14

blue text window

- The SETCOLOR statement tells the computer to set the graphic

ts to bright pink. The COLOR 1 statement makes them visible.

- Add this:
B4 SETCOLOR 2,1,14
pink _f ;J
box l
- black
‘. =~ screen
~ dark green "LI
.~ characters S =
. yellow-green < s
text window i
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This SETCOLOR statement changes the text window background

and characters to green.
Now add:

27

SETCOLOR 4,2,14

pale pink A =X
box TR =)
~—— yellow
/' screen
green S
characters\ T

blackish-green\‘

text window

In Line 27, SETCOLOR changes color register 4, the graphics’
screen background and border, to bright orange—which in turn af-

fects the hue of the graphics points.

Experiment with the color and luminance variable in Lines 25, 26,
and 27 to see what combinations you like. Change Line 10 from

GR. 6 to GR. 4 and see how the dimensions of the graphics modes
affect the result.

EXERCISE 6

In the GRAPHICS 8 mode, Atari’s highest screen resolution, the
COLOR statement serves the same function as in GR. 4 and GR. 6.
The COLOR 1 statement enables a visible graphics display. COLOR

0 makes the plotted points appear invisible.

This program prints a faint diamond near the center of the screen.
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i

\

0 GRAFHICS 8

20 COLOR 1

30 FLOT 100,80 DRANTO 120,100
40 DRAWTO 140,80 DRANTO 120,60
50 DRAWTO 100,80

0

PRINT VHERE (LT L&Y

- The graphics screen and text window in GRAPHICS 8 share the

me background color. Here they are in blue, the default color.
In GRAPHICS 8, the SETCOLOR format is:

. SETCOLOR X, Y, Zor SE. X,Y,Z

X is the color register.
When X = 1

the luminance of the plotted points is af-
fected.
When X = 2

the graphic screen, points, text windows,
and characters are set to color Y, luminance

Z

When X = 4  the border is set to color Y, luminance Z.
Y is the color variable, from 0 to 14.

Z is the luminance variable, from 0 to 14 in even increments.
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' his SETCOLOR statement sets the graphic screen background,
raphic points, text window, and text characters to bright pink.

" Add:

Add this line to your program:
SETCOLOR 4,8,8

25 SETCOLOR 1,8,0
__—bright blue border

s |
E ——  blue
" screen P N\
black  — N = H
characters £
{ black o
characters A
= K 2 S pink
= =4 { screen
bright blue border

In GRAPHICS 8 the SETCOLOR statement affecting color register
1, regardless of the color variable, changes the luminance of the
graphics points and the text characters. Here it makes them as dark as

possible, to contrast with the background.
Now add this:
26 GSETCOLOR 2.4.14

This last SETCOLOR statement fills the border, color register 4,

blue.
ry different color and luminance variables in Lines 26 and 27 to

nd the combinations that appeal to you.

| pink
1~ screen
= 2=
75 7
black b7
characters

‘ﬂnﬂ
\
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FISH CAR

Use this program to make a fish. " Here is a car ready to drive across the screen.
Can you change the size of this fish and add others to the picture? " Try to design your favorite sports car or a racing model.

D AP

PROGRAM LISTING

100 GRAFHICS 7+16
105 COLOR 1

it 51 I i pdP i
117 SETCOLOR 0,11,8
120 DRAWTO 48,70
130 DRAWTD 85,795
140 DRAWTO 48,79
LE0 DRAWTO 31,72
160 DRAWTO 32,79
170 YELOT 51574
180 GOTO 180

g

= GRAFHICS 7
105 COLOR 13SETCOLOR U,2,14
07 SETCOLOR 4,8,8
' REM ®xxDRAW CaR
PLOT S0,30
DRAWTD 60,30 IDRANTD &%5,2%
DRAWTD 85,25
1 DRAWTO 90,30
150 DRAWTO 98,30
160 DRAWTD 98,35
170 DRAWTO 50,35

DRAWTO 50,30
5 REM XXXDRAW TIRES
1 FLOT 58,35 DRANTO. 60,32
195 DRAWTD 64,35
200 DRAWTO 59,38IDRANTO 56,39
FLOT Bé,35DRAWTD D0,32
DRAWTO 94,35
DRAWTD 89,381DRANTU 86,35

NOTES

Line 100: GRAPHICS 7 + 16 tells the computer to use the full
screen of graphics mode 7 to run this program.

Line 105: COLOR 1 says use COLOR 1 to enable SETCOLOR
statements.

Line 117: SETCOLOR says fill the color register 0, the graphics
.points on the screen, with color 11, blue-green, with a luminance of 8
average brightness.

f; OTE
,f ne 100: GRAPHICS 7 puts the program run in the regular graphics
7 mode, with a text window.

Line 180: GOTO tells the computer to keep the program in a contin-
uous loop, enabling graphic mode 7’s full screen, until you BREAK
the run.
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Line 105: SETCOLOR sets the color and luminance, of the graphic
points.

FISHING BOAT

" This fisherman is hoping a fish will come along.
'See if you can change the program to make his boat look like a
abin cruiser, or add some fish to the picture.

Line 107: Here SETCOLOR sets the color and luminance of the
graphic screen’s background.

Lines 109, 185: The Remark (REM) statement includes nonexecut-
able statements in the body of the program, which can only be seen in
program listing, for the benefit of the user.

P00 GRAFHICS 5

B0 COLOR 13SETCOLOR 0,2,14
120 SETCOLOK 4,8,8

030 SETCOLOR 2,138,14

e REM O KKDRAW BOAT

140 PLOT 20,203DRAWTO 30,20
150 DRAWTO 30,7 iDRAWTO 54,7
160 DRANTO 84,20 3DRANTU 55,20
170 DRAWTD 49,26

180 DRAWTD 26,26

190 DRAWTD 20,20

195 REM xxDRAW MAN

200 FLOT 45,12iDRANTO 42,10
210 DRAWTO 4%5,83DRAWTO 48,10
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C20 DRAWTO 48, 12iDRARTO 45,20
230 DRAWTO 45,17 tDRAWTO 49,13
240 DRAWTO 78,36

WINDMILL

The computer draws the arms of a windmill.
. Add to the program to make it a pinwheel or propellor.

NOTES

Line 100: This program runs in graphics mode 5.

Line 110: This SETCOLOR statement assigns color and luminance
to the graphic points.

Line 120: Here SETCOLOR assigns color and luminance to the
graphic screen’s background.

Line 130: This SETCOLOR statement affects the text window back-
ground and characters.

PROGRAM LISTING

GRAFHICE 3

COLOR 13SETCOLOR 0,4,14
SETCOLOR 4,8, LOISETCOLOR Z,3,14
FLOT 10,20 iDRAKTO 50,20
DRAKTO 40,108DRAWTO 20,30
DREAKTO 10,2

FLOT 30,90RAXATO 30,35
DRAWTO 42,30:DRAWTO 18,10
DRAWTO 30,9

FLOT 14,203DRANTO 22,%8
FLOT 19,203DRAWTO 23,25
FLOT 47,20iDRAWTO 3%,12
FLOT 43,20DRANTO 35,14
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220 PLOT 30,9:DRAWTD 21,12
230 FLOT 30,12:DRANTD 24,14
240 FLOT 30,33:DRANTO 40,28
250 FLOT 30,30:DRANTO 36,26
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SNOWFLAKES

. Fill the screen with different-sized snowflakes.
Change the program to print out even more random snowflakes
N your screen.

LGRAFHICE 8

CORGR  L3SETCOLOR 15 %y 14
SETCOLOR Z,8,2

SETEOLOR 4,5, L4

P e D N v
La=INT(RNDCLIR1E+3)
Xa=INT CRND (LI XZ280+20)
YaTINT(RNDCL)X1IZ0+20)
FLOT X~L,YIDRAWTO X+l,Y
FLOT X;Y-LIDRAWTD X,Y+L
L=l-3

X=Xl 18Y=Y~L

FLAOT SX,8YDRAWTD SX+(2XL) ,5Y+(2XL.)
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210 8Y=Y+l
220 FLOT SX,S8YIDRAWTO SX+tL2xL) ,8Y~(2xXL)
230 NEXT T

SAILBOAT

Draw a picture on your screen of a sailboat.
" Can you add some sea gulls to the picture?

NOTES

Line 100: GRAPHICS 8 puts this program run in graphics mode 8

Line 110: SETCOLOR 1,1,14 makes the graphic points as bright as
possible.

Line 112: This SETCOLOR statement sets the background and text
window color.

Line 114: Here SETCOLOR affects the border of the screen.

Line 120: This RND statement finds a random number between ¥
3 and 15 to change the size of the flakes. PROGRAM LISTING

l l\t\ll ”[l ‘J' x..‘f l.u

COLOR: O3 SETCHAOR 0148 ,8
SETLOLOIRS A28 g2

REM ®xxDRaW BOAT

FLOT 30,389iDRANTO &%,3%9
DRAWTD &0 ,3%9

20 DRAWTO 35,39

29 DRAWTO 30,39

FLOT S3,35DRANTO 53,6
DEAWTD 50,2 3DRAWTO 53,9
FLAT 53, L0IDRANTO 31,33
DRAWTO &4, 33IDRAWNTO 53,10
REM #®xxDREAW HORLIZON

FLOT 0,203DRAWNTO 42,20
FILOT S8,203DRAWTD 79,20
REM sxkDRAW MOON

FLOT 9,280RAWTO 13,2
DRAWTO 15,31DRAKTO 15,4
DRAWNTO 13,6 IDRAWTO 9,46
DRAWTO 7, tDRAWTO 7,4iDRAWTO 9,3

Line 130: This RND statement finds a random number between
20 and 280 for the starting position on the X axis.

Line 140: The RND statement here finds a random number between
20 and 120 for the starting position on the Y axis.

Line 150: PLOT is used to position the snowflakes. The X, Y coordi-
nates are set to the numeric variables in Lines 130 and 140.
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NOTE

Line 100: This program runs in the full screen of graphics mode 5.
Since there is no text window, no SETCOLOR statement for color

register 2 is needed.
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CAMPGROUND

Here’s a campground scene.

' Try adding some figures or trees to the picture.
|
(

,

ROGRAM LISTING

GRAFHICE 7+16

SETCOLOR 1,9,142C0LO0OKR 1
SETCOLOR 4,%,0

REM sxexDRAW HORIZON

FLOT 0,Z2030RANTO 159,20

REM acxDRAKN MODN

FLOT 125,3IDRAWTO 130,3
DRAWTEO 134, SIDRAWNTD 134,77
DRAWTD 130, 10¢DRAWTO 125,10
DRAWTO 121, 7 iDRAWTD 121,5IDRANTO 125,3
X=251Y=35186=1

GOSUE 400

X=903Y=4588=2

GOSUE 400
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200
210
220
230
240
390
400
410
420
430
440
450
460
470
490
500
510
520
530
540
550
560
570
900

5

SUE 500
X=1303Y=90:8=2.79
GOSUE S00

GOTO 9200

REM XXXANGLE 1
FLOT X, YIDRAWTO X,Y-(S%X5)
DRAWTO X+(8x85),Y-(11Xx8)
DRAWTD X+(19XS),Y-(5%8)
DRAWTD X+(8X8),Y

DRAWTO X=(5X8),Y

DRAWTO X,Y-(5x8)

DRAWTD X+(8x85),Y

RETURN

REM XXXANCLE 2

FLOT X,Y:iDRAWTO X,Y—-(5%8)
DRAWTD X-(B8X8),Y-(11X8)
DRAWTD X-(15%5) ,Y~-(5X8)
DRAWTD X-(8X8),Y

DRAWTD X+(5%8),Y

DRAWTO X, Y~ (5X8)

DRAWTED X-(8X8),Y

RETURN

GOTO 200

NOTES

Line 100: This program runs in graphic mode 7’s full screen.
Lines 165, 180, 200, 220: X and Y are set as the starting coordinates

of each tent. S is the size variable.

Lines 400-470, 500-570: These are subroutines, which draw the
tents angled to face toward the left or the right.
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PICTURE

‘Draw this picture with your computer.
‘What additions can you make to the scene?

| i &%

ROGRAM LISTING

GRAFHICS 7+16

COLOR 136ETCOLDR 1,0,0

SETCOLOR 4,8,2

REM ®*X8ET FOSITION/SCALE OF TREES
X=1203Y=10886=1

GOSUE &00

X=302Y=8038=1,75

GOSUE 600

REM XXHORIZON

FLOT 0,25:DRAWTO 108,25

FLLOT 133,25 1DRANTO 159,28

REM XxHOUSE

FLOT 62,598 iDRAWTO 107,58

DRAWTO 107,8531DRAWTO 62,80 DRAWTO 62,58
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246% REM ®xxWINDOWS & DOOR

270 DRAWTD 85,3Z3DRAWTD 107,58

280 FLOT 70,48:DRAWTO 70,42

290 DRAWTO 73,4Z2:DRAWNTOD 73,45

300 FLOT 70,65 iDRAWTO 77,65

310 DRAWTD 77,703DRAWTO 70,7 03DRANTO 70,465
320 PLOT 90,65 DRANTO 97,69

230 DRAWTO 97 ,703DRAWTO 20,70 iDRAKNTO 90,460
250 FLOT 80,85 1DRAWTO 80,73

260 DRAWTO 87,73 i1DRAWNTO 87,85

390 REM XxMAN

400 FLOT 120,77 DRAWTO 124,77

410 DRAWTO 124,80 :DRAKWTO 120,80iDRAWTD 120,77
420 FLOT 122,79:DRAWTO 122,87

430 FLOT 122,81:DRAWTO 118,86

440 FLLOT 122,81:iDRAWTO 126,86

450 FLOT 119,93iDRAWTO 122,87

4460 DRAWTO 125,93

490 REM xxxDOG

S00 FLOT 140,87 DRAWTO 138,87 iDRAWTO 140,85
510 DRAWTO 148,94

520 FLOT 140,924:DRAWTO 144,90

530 DRAWTD 150,90iDRAWTO 195,94

540 FLOT 145,94:DRAWTO 155,88

550 REM xXxSUN

560 PLOT 30,3:DRAWTO 34,3

565 X=343Y=3

570 FOR I=1 TO 3:DRAWTO X+I,Y+ILiNEXT I
572 DRAWTO 37,8

575 X1=37{Y1=8:FOR I=1,T0O 3

576 DRAWTO X1-T,Y1+IINEXT I

580 DRAWTD 30,11:X=3023Y=11

582 FOR I=1 TO 3:DRAWTO X~I,Y-~LINEXT L
585 DRAWTD 27,9

587 X=271Y=5

500 FOR I=1 TO 3:DRAWTD X+I,Y-IL

595 GOTO 200

400 REM xxXTREES ROUTINE

605 FLOT X,YIDRAWTO X-=(10X8) ,Y+(10XE)
610 DRAWTD X=(5%X8),Y+(10XS5)

620 DRAWTD X~(16%S),Y+(18X8)

630 DRAWTOD X~ (2X8),Y+(18%85)

DRAWTO X~ (2%X8) , Y+ (22X5)

DRAWTD X+(2X85) ,Y+(22X8)

DREANTD X+(2%X5),Y+{18%8)

DRAWTO X+{(16%5),Y+(18%x5)
DRAWTO X+ (5XE) ,Y+(10X5)

DRAWTO X+(10%8) ,Y+(10%8)
DRAWTO X,Y

RETURN

GOTO 900
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ANIMATION

COLOR 1 and COLOR 0 statements make it easy
to move objects around on the screen.

PROGRAMS
Warmups
Walking Flgure
Flying Bird
Jumping Fish
Helicopter

Sda-te o



WARRMLPS

Moving a shape across the screen requires 3 steps:

1. Draw the shape.
2. Erase the shape.
3. Draw it in'a new location.

The faster the computer can do steps 1, 2, and 3, the faster the
shape will move. If there is a delay between steps 2 and 3, the shape
will flicker as it moves.

Any of the graphics statements can be used to draw the shape with
COLOR 1. Then, to erase it, use the same statements, but set the
COLOR statement to 0, the background color.

EXERCISE 1
.

Use the PLOT statement to draw a block of color and then move it
across the screen.

L~

E
2=

L black screen

4?»— gold block

g g— blue text window

10 GRAFHICS 4

20 FOR X=1 TO 79

30 COLOR 1:FLOT X,30

40 FOR I=1 TO SO0INEXT I
50 COLOR D:FLOT X,30

60 NEXT X
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" Take out the Wait Loop in Line 40 and see how fast the block
moves across the screen.

- Change the program to move the block up the screen.

Y
%— gold block
;: —_——
E =
black screen
—
é
= =——u blue text window
N S:"
e

="

GRAFHICS 4

FOR Y=39 TO 1 STEF -1
COLOR 1:FLOT 40,Y

FOR I=1 TO 50iNEXT I
COLOR 0:FLOT 40,Y
NEXT Y

RCISE 2

E ———~ pale blue-white
rocket
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10 CRAFHICS 83X=100

20 FOR Y=1350 TO 40 STEF =10

30 COLOR 331608UE 70

40 IF Y=100 THEN END

90 COLOR 0:GOSUE 70

60 NEXT Y

70 REM XxXXDRAW ROCKET

80 FLOT X,YIDRAWTO X,Y-30

?0 DRAWTO X+3,Y-35IDRAWTO X+6,Y-30
100 DRAWTO X+6,YIDRAWTO X+3,Y-5
110 DRAWTO X,Y

120 RETURN

GRAFHICS 8

Y=100

FOR X=230 TO 25 STEF -1%

COLOR 1:GOSUE 80

COLOR 0:GOSUE 80

NEXT X

END

REM XXDRAW CAR

FLOT X, YIDRAWTO X+20,Y

DRAWTO X+27,Y+BIDRANTO X+38,Y+8
DRAWTO X+38,Y+15IDRANTO X~22,Y+15
DRAWTO X-22,Y+BIDRANTO X-10,Y+8
DRAWTD X,Y

FLOT X-12,Y+163DRANTO X-12,Y+18
FLOT X=11,Y+19iDRANTO X~7,Y+19
FLOT X-6,Y+18:DRANTO X~6,Y+16
FLOT X+18,Y+16tDRANTO X+18,Y+18
FLOT X+19,Y+19iDRANTO X+23,Y+19
FLOT X+24,Y+18:DRANTO X+24,Y+16
RETURN

Line 30 sets COLOR to 1 and then calls the subroutine that draws
the rocket. Line 50 erases the rocket by setting COLOR to 0, or the
background color, before calling the same subroutine. Repeating
these steps moves the rocket up the screen.

Add a Wait Loop between Lines 40 and 50 and see if you like the
result.

EXERCISE 3

This exercise moves a car across the screen.

— ~
= ~
£

ya A\

'V'FF"rF~
I

= - 1— pale blue-
e = white
— blue screen
Vo EEaDY |
| =—=—=-= J
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WALKING FIGURE

Make a simple cartoon character walk across the screen.

To make your own figure, just draw your character in two or more
walking positions and then alternate the positions as you move your
figure across the screen.

Try making an animal walk or run across the screen.

'l
e

PROGRAM LISTING

1 GRAFHICS 0

100 GRAFHICS 8

110 COLOR L13SETCOLOR 1,1,0

112 BSETCULOR 2%y 2

115 SETCOLOR Z,4,10

120 X=303Y=050

150" FOR' X=30 TO 250 STEF 1%

160 COLOR 1:GOSUE 210

165 COLOR 0:GOSUE 210

180 COLOR 13GOSUE 310

185 COLOR 0:GOSUE 310

190 NEXT X

200 STOF

208 REM xxxDRAW FOSITION 1

210 PLOT X-5,Y+BIDRAWTO X-10,Y+8
215 DRAWTO X-10,Y-2:DRAWTO X+10,Y~-Z
217 DRAWTO X+10,Y+8IDRAWTD X-35,Y+8
220 PLOT X~-5,Y+8IDRAWTO X-13,Y+20
230 DRAWTD X+15,Y+20

240 DRAWTD X+35,Y+8
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FLOT X-=5,Y+203DRANTO X+5,Y+20
DRAWTD X+5,Y+25DRANTD X-5,Y+25
DRAWTD X~5,Y+20

FLLOT X, Y+20iDRANTO X+5,Y+20

265 DRAWTO X+5,Y+25iDRANTO X,Y+25
267 DRAWTO X,Y+20
: FLOT X=5,Y+25iDRANTO X+10,Y+25
280 DRAWTO X+10,Y+30:DRAWTO X~5,Y+30
1} DRAWTD X~5,Y+25

: RETURN

305 REM xxxDRAW FOSITION 2

310 FLOT X-5,Y+8iDRAWTD X-10,Y+8

‘ DRAWTO X~=10,Y-23DRAWTO X+10,Y~Z
e DRAWTO X+10,Y+8IDRAWTO X~-5,Y+8
B20 FLOT X-5,Y+8iDRANTO X-15,Y+20

: DRAWTD X+15,Y+20

340 DRAWTO X+3,Y+8
350 FLOT X-3,Y+20:DRAWTO X-10,Y+20
55 DRAWTD X-10,Y+25IDRAWTO X-5,Y+25

DRAWTO X-5,Y+20

FLOT X-10,Y+285:DRARTO X,Y+2

i DRAWTO X, Y+30IDRAWTO X-10, Y+30
DRAWTO X-10,Y+25

FLOT X+10,Y+203iDRANTO X+15,Y+20
DRAWTO X+15, Y+2E5IDRAWTO X+10,Y+2
DRAWTO X+10,Y+20

FI.OT X+10,Y+ZOIDRARTO X+20,Y+25
DRAWTO X+20,Y+303IDRAWTO X+10,Y+30
400 DRAWTO X+10,Y+29

1 RETURN

Lines 160-185: The drawings of the figure are placed in subroutines
starting on Lines 210 and 310. This helps the programmer separate
the action part of the program from the initial drawings. First each po-
'sition is drawn with COLOR 1, making it visible. Then it is drawn with
COLOR 0, and disappears into the background color.

ANIMATION -+ 99



FLYING BIRD

Make a bird fly across the screen. This program uses three positions

of the bird’s wings in order to simulate motion.
Try making a bird or a butterfly of your own.

PROGRAM LISTING

106
110
11%
1380
130
140
150
L
1460
165
170
175
180
190
1505
200
210
22

230
240
250
2610
270
280

GRAPHICS 8
L3 SETCOLOK Lsds 0
BETCOLOR 2,814

COLOR

Y4 g

REM xxxMOVE AURODES
RE LTS 200 STERWLS

FOR XK=
COLOR

COLOR
COLOR
COL.OFR
COL.OFR
COLOR
NEXT X
STOF

T I W
0:FLOT
1:FLOT
03FLOT
Vs PLoT
0FLOT

X, Y 1GOBUE 195
X, YIGOSUE 195
X8, V=531 GUSUE 250
X5, Y5 1 GOSUE 250
X=5,Y~103GOSUE 310
X=5,Y~101GOSUE 310

REM RxxFOSITION L

RDRAWTO

X+25

f ke ¢

DRAWTO X+35,Y+10
DRAWTD X+45,Y-10

DRAWTO X+70,Y

RETURMN

REM ¥¥xFOSITION 2
DRAWTD X+2&,Y~10
DRAWTO X+30,Y+10
DRAWTO X+45,Y~5
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DRAWTO X+70,Y-5
RETURN

REM XxXXFOSITION 3
DRAWTO X+35,Y+10
DRAWTO X+70,Y~10
RETURN

NOTE

Lines 150-170: Each pair of GOSUB statements displays a different
position of the bird’s wings.
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REM XxXREDRAW FISH & WATER
COLOR 1:PLOT X,YiGOSUE 350
COLOR 13FLOT 0,B803DRAWTO 319,80
295 REM xxxMOVE ACROSS

B00 FOR X=17% TO 269 STEF 10

3 COLOR 1iFLOT X,YIGOSUE 3350
COLOR 0:FLOT X,YIGOSUE 350
NEXT X

GOTO 145

0 REM XXXDRAW FISH

DRAWTD X+31,Y-103DRAWTO X+435,Y
DRAWTO X+31,Y+8IDRAWTO X~3,Y-5
DRAWTO X,YIFLOT X+38,Y-2
RETURN

JUMPING FISH

This fish swims across the screen and also jumps out of the water
until you hit the BREAK key.

Change the speed he swims by changing the step increments on
Lines 160 and 300.

g 0

PROGRAM LISTING
100 HRAFHICE B
PO EHO G O S SETRGIBLENR s Lt Lines 155-190: Move the fish across the screen.

El ;g ‘\52{. (]J :t l: L', L] IE ,E: g Lines 195-230: Make the fish jump up.

1A% REM sxxDRaW WATER ' Lines 235-270: Make the fish jump down.

150 COLOR 13PLUT 0,8030RAWTO 319,80 'Lines 295-330: Move the fish the rest of the way across the screen.
Lines 350-390: Subroutine that draws the fish.

95 REM xxxMOVE ACROSSH

La0 0 FAK Xsasat TH Led GTER, 10
A0 DOLOR" LHRLOT X ¥ $GUSLE 380
180 COLOR 0:FLOT X,YiGOLUE 350
120 MNEXT X

128 REM xxexJUMF UF

ZORLFOR =440 0" AU, BTER =5
210 COLOR 1:FLOT X,YI1GOSUE 350
220 COLOR O:FLOT X,Y:GO0SUE 350
230 NEXT Y

235 REM x&XJUMF DOWN

2405 EOR Y400 190 STER ., &

230 COLOR L1:PLOT X,YIGOSUE 350
260 COLOR 0IFLOT X,YIGOSUE 350
270 INEXT Y
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HELICOPTER

Watch your computer draw a helicopter flying above a city skyline

and landing on a building in this program.

Once you get this program up and running, try adding some win-

dows to the buildings.

()

__,.__.__J‘“ﬂ——-~--—-.

2

PROGRAM LISTING

100 GRAFHICS 8i1COLOR 138ETCOLOR 1
116 BETGOLOR 259, [

117 REM xxxDRAW SKYLINE

120 PLOT 0,1508DRAWNTO 319,150

130 FLOT 0,359DRANTD 16,595

138 DRAWTO 16, 1203DRAWTO 40,120
150 DRAWTO 40,70 iDRAWTD 100,70
1S5S DRAWTO 100,98 5DRAWTO 155,95
160 DRAWTO 19%5,80DRANTO 200,80
170 DRAWTO Z00,203iDRAWTO 260,90
180 DRAWTO Z60,120DRAKNTO 300,120
120 DRAWTO 300,1%0

200 REM XXxMOON

104 - BASIC FUN WITH GRAPHICS: THE ATARI WAY

rlgl"’*

FLOT 2%0,10
DRAWTD 260,10
DRAWTO 264,13
DRAWTD 266,16
DRAWTO 268,19
DRAWTO 268,21
DRAWTD 266,24
DRAWTO 264,27
DRAWTO 260,27
DRAWTO 250,27
DRAWTD 246,24
DRAWTO 244,21
DRARTD 242,19
DRAWTO 242,16
DRAWTO 244,13
DRAWTD 246,11
DRAWTO 250,10

REM xxxMOVE ACROSS
FOR X=20 TO 260 STEF 20
Y=30

COLOR 1:GOSUE 400
COLOR 0:GOSUE 400

- NEXT X

REM xxxMOVE DOWN
FOR Y=40 TO 20 STEF 10

i X=280

COLOR 1:GDSUE 400
COLOR 03:GOSUE 400
NEXT Y

COLOR 1:GOSUE 400
STOF

REM xxXDRAW COFTER
FLOT X¢Y

DRAWTO X+6,Y-4

FLOT X, YIDRAWTO X+8,Y
FILOT X, YIDRAWTO X~-8,Y
FLOT X3 YIDRAWTO X-&,Y+4
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415
416
417
418
419
420
v

425

FLOT X,YIDRAWTO X,Y+é

DRANTD X~3,Y+&6IDRANTO X+é,Y+é
DRAWTD X+6,Y+BIDRAWTO X+8,Y+8
DRAWTO X~&6,Y+BIDRAWTO X=6&,Y+10
DRAWTO X=10,Y+10DRAWTD X+10,Y+10
FLOT X,Y+10DRANTO X,Y+1é

DRAWTO X-8,Y+16IDRAWTD X+8,Y+16
RETURN
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FUN WITH
GEOMETRY

You can use the built-in functions SIN and COS to
draw many geometric shapes, such as a square,

triangle, or circle. You can even make flowers and
fancy designs.

PROGRAMS

SEe pa e

Warmups

Apple Tree Harvest
Leaping Fish

Bird and Flower
Fancy Graphics



WARMUPS

EXERCISE 1

Use the SIN function to draw a wave across the top of your
screen.

100 GRAFHICS 8:COLOR 1

110 H=10: D=20: C=1: A=0: B=20
120 FPLOT A,D

130 FOR X=A TO B STEP C

140 Y=8IN(X) ¥H+D

150 DRAWTO X#*H,Y

160 NEXT X

The numeric variables on Line 110 are used as follows:

H: height of wave

D: location on Y axis

A: beginning point on X axis
B: last point on X axis

C: size of step along X axis

Experiment with different values for these variables and see how
the wave changes.

Replace the SIN function with the COS function on Line 140 and
see how the wave changes.

EXERCISE 2
We can use the SIN and COS functions to draw any angle we

want. This example draws O degrees, 45 degrees, 90 degrees, and
135 degrees.
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100 GRAFHICS 8:COLOR 1

110 PRINT"INPUT LENGTH OF LINE,ANGLE"
120 INPUT R,A
130 AR=A* (3. 14159/180)

140 X1=R#C0OS(AR)+100
150 Y1=—-R*SIN(AR) +100
160 FLOT 100, 100:DRAWTO X1,Y1

170 BOTO 120

Experiment with different values of R and A and see what angles

you make.
Line 130 converts the angle A from degrees to radians, using the

equation:
Radians = degrees * (P1/180) for PI=3.14159

Lines 140 and 150 determine the ending X,Y coordinate for the
line and add these values to the point 100,100. This translates the
0,0 point from the top left point on the screen to 100,100.

Line 150 uses a negative R because the Y coordinate on your
screen is the reverse of the Y coordinate on a normal X,Y axis. The
Y coordinate on your screen increases as you move down rather than
up. Therefore, you must change the sign of Y in order to make it the
same as a normal X,Y axis.

EXERCISE 3

Draw a circle using the SIN and COS functions. These equations:

X=R=*COS(l) + XC
Y= —-R=*SIN(l) + YC
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give the X,Y coordinates for any point on the circumference of a cir-
cle with a radius of R and center at XC,YC.

f,.f”‘ R

2

100 GRAFHICS 8:COLOR 1
110 XC=100: YC=73: R=303
115 S5=0iE=6.6:J=.3

120 PLOT XC+R,YC

130 FORII=E T B STEF \J
140 X=R*#COS(I)+XC

150 Y=—-R*SIN(I)+YC

160 DRAWTO X,Y

170 NEXT I

The numeric variables on Line 110 are used as follows:

XC: center of circle X-axis

YC: center of circle Y-axis

R: radius of circle

S: radians to begin drawing

E: radians to end drawing

J: increment to step while drawing

S and E determine which part of the circle is drawn. To make a
complete circle, set S=0 and E=6.6. To draw a part of the circle,
change S or E to any number between 0 and 6.6. Experiment with
different combinations for S and E and see which part of the circle
you make. Just be sure to make E larger than S
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Change the value of J and see how it affects your circle.
To make an ellipse, make R different for X than Y.

150 Y=-15xR*COS()) + YC

Vary the shape of the ellipse by changing the radius R for X and Y.

 EXERCISE 4

Draw a flower using the SIN and COS functions.

e

100 GRAFPHICS 8:COLOR 1
110 N=4: A=50: PI=3.141359
120 M=N*FI1*2.5

130 PLOT 100,100

140 FOR I=0 TO M STEF .0G
150 R=A#*SIN(N*I)

160 X=R*C0OS(I)+100

170 Y=—-R*SIN(I)+100

180 DRAWTO X,Y

190 NEXT I
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The numeric variables on Line 110 are used as follows:

A: size of the flower

N: number of petals drawn
If N is even, flower has 2« N petals
If N is odd, flower has N petals

Change the value of N and see what your flower looks like. Try
using a decimal number for N and see what you get.

Line 150 uses an equation called “N-leaved rose” to find a value for
R. Notice that R changes each time the FOR . . . NEXT loop executes.

EXERCISE 5

We can use these equations to draw geometric shapes also. To make
a triangle, we need to draw 3 sides, turning 120 degrees each time,

M
Lo

100 GRAPHICS 8:COLOR 1

110 A=120%(3.14159/180)

120 R=40: AR=A

130 X2=R*COS(AR) +100

140 Y2=-R*SIN(AR) +100

145 REM#*#DRAW SIDE 1

1530 FLOT 100,100:DRAWTO X2,YZ2
160 AR=AR+A: X1=X2: Y1=Y2

170 X2=R*COS (AR) +X1

180 Y2=-R*SIN(AR)+Y1

185 REM**DRAW SIDE 2

190 FLOT X1,Y1:DRAWTD X2,Y2
195 REM*#*DRAW SIDE =

200 PLOT X2,Y2IDRAWTO 100,100
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The numeric variables are used as follows:

A: angle in degrees

AR: angle in radians

R: length of side

X1,Y1: X,Y coordinates for start of line
X2,Y2: X,Y coordinates for end of line.

Lines 130,140 and 170,180 add the new values of X,Y to the

f starting coordinates X1,Y1. This moves the origin each time to the

starting point of the line.

 EXERCISE 6

To draw a square, draw 4 sides and turn 90 degrees.

100 GRAFHICS 8:COLOR 1
110 A=I60/4

120 AR=A*(Z.14159/180)

130 X1=150: Y1=150: R=20
140 PLOT X1,Y1

150 FOR I=0 TO 3

160 X2=R*COS (AR*I)+X1
170 Y2=—-R*SIN(AR*I) +Y1
180 DRAWTO X2,Y2

F 190 X1=X22 Yi=Y2

ZO0DFNEXT 1

This program is a more efficient version of Exercise 5. The sides are
drawn inside the FOR . . . NEXT loop on Lines 150-200.

FUN WITH GEOMETRY - 113



EXERCISE 7

Now you can draw a N-sided shape just by changing Exercise 6 as
follows:

105 INFUT N

110 A=I60/N
150 FOR I=0 TO N-1

Try different values of N and see what shapes you make. How

large must N be before your shape looks like a circle?
Now try using these ideas in some programs.
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APPLE TREE HARVEST

Use the equations for an ellipse to draw an apple tree. This tree
starts out with 10 apples, but some fall off.
Create your own picture by adding other figures to this one.

o o e
. s smran
L veone

1 h (3
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PROGRAM LISTING

100
102
104
106
110
120
130
135
140
150
155
160
165
167
169
170
180
190
195
200
202
204
206
208
209
210
i s
S5
216

220

GRAFHICS
COLOR 1:SETCOLOR
SETCOLUR 4,8,0
SETCOLOR 2,6,2
DIM XCL0),Y(10)
RX=75 RY =45 X0=1523YC=55FL=3, 14159
FLOT XO,RY+Y(

REM *xxDRAN TREE

FOR I=-0,3 TO ZKFI STEF 0.3
SuRXXEIN (X)) +X0

T=RYXCOS(IY+Y(C

DRAWTD 8,T

NEXT I

DRAWTO S, T+50IDRANTU S+25, T+50
DRAWTD S4+25,T

REM XxXFUT ON AFFLES

FOR.E=1 TO 10

A=TNT (RND (L) X85)+115
Ee=INT CRND (L) X65) +20

FLOT A,E-33DRANTO A+3,E~2

DRAWTO A+5,EIDRANTD A+3,E+2

DRAWTO A ,E+3

DRAWTD A=3,E+L1IDRANTO A~5,E

DRAWTO A=3,E-2IDRAWTO A,E-3
X(C)I=ALY L) =E

NEXT ©

REM XXXAFFLES FALL

FOR C=10 TO 1 STEF -2

A=XCYsE=Y ()
FOR D=Y(C) TO
COLOR 0

GOSUE 300

=)

COLOR 1

GOSUE 300
NEXT D

1y 10

150 STEF 3
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260
275
300
302
304
306
308
309

NEXT C
STOF

FLOT A,

DRAWTO
DRAWTD
DRAWTO
DRAWTD
RETURN

NOTES

E-3IDRANTO A+3,EB-2
A+S, BIDRANTO A+3,E+2
Ay B3

A=3,E+1IDRANTD A-S,E
A=3,E-2IDRAWTO A,E-3

Lines 140-165: Draw an ellipse for the tree.

Lines 180-210: Put apples on the tree and save the X,Y coordinates
for each apple in arrays X and Y. Line 190 finds a random X location
for the apple within the circumference of the ellipse. Line 195 finds a
random Y location. 4

Lines 215-260: Move every other apple to the bottom of the screen.
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LEAPING FISH

Make our fish program from Chapter 5 more realistic by changing
the line to a wave and making the fish jump in an arc instead of

straight up.

Add some other fish or sea life and create your own underwater

picture.
T Pl

N bl e I

WL

PROGRAM LISTING
100 GRAFHICS 8:COLOR 135
115 SETCOLOR 2,9,1
117 SETCOLOR 4,9,1
120 GOSUE 320

140 FPI=3.,141593IR=350

150 Y=80iYC=80

155 REM *xXxXMOVE ACROSS
160 FOR X=10 TO 100 STEF 10
170 COLOR 13GOSUER 390
17% COLOR 0:GOSUE 390
180 NEXT X

190 XC=X+350

198 REM *xxxJUMF UF
200 FOR I=3 TO 2 STEF
210 X=RxXCDS(X)+XC

220 Y=~RXSIN(IIXL,G+YC
230 COLOR 1:GOSUE 390
235 COLOR 0:GOSUE 390

ETCOLOK

*"003

118 + BASIC FUN WITH GRAPHICS: THE ATARI WAY

-

—

 F R I

260
265
267
270
280
285
290
310
320
330
340
350
360
370
380
389
390
400
405
408
410
420

NEXT I

Y=80

REM XXXMOVE ACROSS

FOR X=160 TO 200 STEF 10
COLOR 1:GOSUE 390

COLOR 0:COSUE 390

NEXT X

STOF

REM *¥%XDRAW WAVE

PLOT 1550

FOR X=1 TO 20 STEF 1
Y=8IN(X)X10+30

DRAWTD Xx14,Y

NEXT X

RETURN

REM XXXDRAW FISH

I B ), 7

DRAWTO X+31,Y-10:DRAWTO X+45,Y
DRAWTO X+31,Y+8IDRAWNTO X-3,Y-5
DRAWTO X,Y

FLOT X+38,Y-2

RETURN

NOTES

Lines 200-260: Use the equations for a circle to make the fish j Jump
in an arc.

Lines 330-370: Use the SIN function to draw a wave across the

screen.

Lines 390-420: Draw the fish.

FUN WITH GEOMETRY - 119



150 rmn I=0 TO SXPI STEF 0.1
160 R=S0%SIN(NXT)
170 C=RXCOS(L)4X
180 D=-RXSINCI)+Y
190 DRAWTO C,D
200 NEXT I
210 REM XXXMOVE ETIRD
220 B=30
230 FOR X=10 TO 90 STEF 4
240 Y=(6/15)XX+E
50 COLOR 1:GOSUE 300
vss COLOR 0:GOSUE 300
260 COLOR 13GDSUE 360
265 COLOR 0:GOSUE 360
270 COLOR 13GUSUE 420
. 275 COLOR 0:GOSUE 420
280 NEXT X
285 COLOR 13GOSUE 420
290 GOTO 290
300 REM XXXFOSITION 1
305 PLOT X,Y
310 DRANTO X+25,Y-10
320 DRANTD X+35,Y+10
330 DRANTD X+45,Y-10
340 DRAWTO X+60,Y
350 RETURN
360 REM XXXFOSITION 2
365 PLOT X-5,Y-5

BIRD AND FLOWER

Make the bird from Chapter 5 fly to a flower.
Change the value of N on Line 130 and see how the flower

changes.

PROGRAM ol L 370 DRAWTO X+25,Y~5
i o 380 DRAWTO X+35,Y+10
110 1,04 390 DRAWTO X+70,Y~5
115 SETCOLOR 2, 15,14 400 RETURN

117 SETCOLOR 4,8,8 420 REM XxXFOSITION 3
120 w: 208 V=120 1FI=8, 14159 425 FLOT X-5,Y-10

430 DRAWTO X+35,Y+10
440 DRAWTO X+70,Y-10
450 RETURN

L300 N=1,3
140 F'(Ex‘"l HACH DR AN F L OWER
145 FLOT, XX

120 = BASIC FUN WITH GRAPHICS: THE ATARI WAY FUN WITH GEOMETRY - 121




NOTE FANCY GRAPHICS

Lines 230-280: Move the bird in a straight line from the point 10,30

to the top of the flower. Line 240 calculates the Y coordinate using ‘ Make your own spirals and fancy designs Input 7, 123, 3 wh
the equation of a straight line as follows: this program runs to get this design. | ’ i
Experiment with different input values and see i
what f
YeMsX+B you can make. Linhgn <

where M =slope of line, B=Y intercept.
In this case, M=6/15 and B=30.
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PROGRAM LISTING
100

ETCOLOR 1,1,143C0LOR 1

GRAFHICS 81SET
105 SETCOLOR 2,8,0

GLOSSARY

40 FRINT "INPUT SIDE, ANGLE, INCREMENT!
114 SETCOLOR 2,48,0

120 INFUT R,é,D

130 N=360/M

140 A=AxX(3.141589/180)

150 FLOT 100,100

160 X1=1003Y1=100

170 I=0

180 X2=RxCOS8 (AXI)+X1

190 Ye=m-R¥GIN(AXI)I+Y1

200 IF X&<0 OR :
210 IF YZ«0 OR YZ:159 THEN END
220 DRAWTD XZ2,Y2

230 X1=X231Y1=YZ

290 R=R+D
250 I=I+1
GOTO

260

Y.

Term

CHR$(65)

COLOR 1
(C.)

i Cursor

NOTES

Line 140: Converts angle A to radians.
Lines 180, 190: Determine next X,Y coordinates.

Lines 200, 210: Stop the program when the design reaches the limits
of the screen.

Line 240: Increments the length of side by D.

COS

Default

DIM A$ (20)
(DI. )
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Definition Example

Returns the character corre- CHR$ (65) = A
sponding to the ATASCII
code in the argument.

Determines the data to be  In Graphics 2,
stored in display memory for Color 36 = $

all subsequent PLOT and  In Graphics 3
DRAWTO statements unti COLOR 1 = gold
the next COLOR statement

is executed. In graphics

modes 0 through 2, the data

is an ATASCII character. In

graphics modes 3 through 8,

the data enables color.

Marker or symbol on the
screen that marks where the
user’s next action will take
effect or where the next
character typed from the
keyboard will appear,

Returns the trigonometric
cosine of the argument.

COS(5) = .2836624

A value, action, or setting
that is automatically used by
the computer system when
no other explicit information
has been given.

Sets aside space for a string
variable (here called A$), or
for an array.

DIM A$ (20)

Page
First
Used

p. 34

p. 56

p. 64

p- 26

p.
108
p. 12

p. 37
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DRAWTO Causes a line to be drawn  DR. 220,100
25,17 from the last point displayed
(DR. ) by a PLOT statement, to the
location specified by the
DRAWTO statement.
END Terminates the execution of END
the program and returns
control to the user.
FORI = 1 Allows you to repeat lines FORI = 1TO 4
TO 4 between the FOR and the
L B NEXT statement four times.
A NEXT I
NEXT I
(N.)
S1EP The loop of lines is incre- FORI = 1TO 4
mented by the number inthe STEP —1
STEP statement. If there is
no STEP statement, the
loop is incremented by
one's. NEXT I
GOSUB 250 Executes the subroutine GOSUB 250
(GOS. ) which begins at line 250.
GOTO 200  Branches to line 200. GOTO 200
(G.)
GRAPHICS  This command is used to se- GRAPHICS 3
(GR.) lect one of the nine Atari
graphics modes.
GRAPHICS  This command is also used GRAPHICS 0

0 as a clear screen command,
either in Direct or Deferred
mode. It terminates any pre-
viously selected graphics
mode and returns the screen
to the default mode (GR.0).
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p. 41

p. 50

p. 33

p. 31

p. 31

p. 12

p. 12

1B} STHEN

INPUT A
(L.)

INT (9.5)

PLOT
(PL. )

POSITION
(POS. )

PRINT A
(PR. or ?)

REM

RETURN
(RET. )

Executes or skips one or
more statements, depending
on the truth of the stated
condition. In this example IF
A = 10, THEN line 200 is
executed next. Otherwise
the line after the

IF. . .THEN statement is
executed.

Reads a line of input from
the current input device.

Returns the largest whole
number less than or equal to
the argument.

Plots a single block at the
specified location on the
screen.

Places the invisible graphics
window cursor at a specified
location on the screen. The
cursor does not actually
move until an input or out-
put command which uses
the screen is issued.

Writes a line of output to the
current display device. This

example writes the value of
A$, B and C.

Includes remarks in the body
of the program for the bene-
fit of the user.

Returns control from a sub-
routine to the statement fol-
lowing the GOSUB that
called the subroutine

IF A = 10 THEN 200 p. 38

PRINT “ENTER Ap. 38
NUMBER”

INPUT A

INT (9.5) = 9 p. 37
PLOT 10,20 p. 41

POSITION 20,30 p. 26
PRINT A$,B,C p. 12
REM This is a remark p. 78
RETURN p. 31
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Once you've explored the many capabilities of your Atari
computer, you'll definitely want to take the next step to
graphics. This book covers the beginning and intermedi-
ate graphics programming statements available in Atari
BASIC. By following the exercises, you'll be able to deco-
rate a Christmas tree, build a pyramid, play hide and seek,
and create an amazing amount of complex and beautiful
- artwork. And after you've familiarized yourself with these

programs, you can experiment and generate your own ~

new and unique designs.

includes an introduction, an explanation on how to use this

book, and warm up exercises at the beginning of each

chapter. It also has a chapter that focuses on the color
capabilities of your computer.

is written in BASIC for the Atari 400 or 800 Home Computer
equipped with a BASIC cartridge. The programs will run on
either a color or monochrome monitor.

The possibilities, discoveries, and fun are limitless. All you
have to do is sit down at your computer and start creating!
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