










































































































10 GRAPHICS O:X=lOO 
20 FOR Y=150 TO 40 STEP -10 
30 COLOR 3:GOSU8 70 
40 IF Y=100 THEN END 
50 COLOR o:GOSUB 70 
60 NE:XT Y 
70 REM ***DRAW ROCKET 
80 PLOT X,Y:DRAWTO X,Y-30 
90 DRAWTO X+3,Y-35!DRAWTO X+6,Y-30 
100 DRAWTO X+6,Y:DRAWTO X+3,Y-5 
l:L 0 Dl::.:AWTCJ X, Y 
120 F\ETUl::.:N 

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 the 
result. 

EXERCISE 3 

This exercise moves a car across the screen. 

white 

blue screen 
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10 GRAPHICS 8 
15 Y=:lOO 
20 FOR X=230 TO 25 STEP -15 
30 COLOR 1:GOSU8 80 
40 COLOR O:GOSU8 80 
50 NEXT X 
60 END 
70 REM **DRAW CAR 
80 PLOT X,Y:DRAWTO X+ZO,Y 
90 DRAWTO X+27,Y+B:DRAWTO X+38,Y+8 
100 DRAWTO X+38,Y+15:DRAWTO X-22,Y+15 
110 DRAWTO X-22,Y+O!DRAWTO X-10,Y+B 

Dl:'\AWTO X, Y 
130 PLOT X-12,Y+16!DRAWTO X-12,Y+18 
140 PLOT X-11,Y+19:DRAWTO X-7,Y+19 
150 PLOT X-6,Y+18:DRAWTO X-6,Y+16 
160 PLOT X+18,Y+16:DRAWTO X+18,Y+18 
170 PLOT X+19,Y+19:DRAWTO X+23,Y+19 
180 PLOT X+24,Y+1B:DRAWTO X+24,Y+16 
190 RETURN 
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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 . 

PROGRAM LISTING 

:I. CF~1~1F'HICS 0 
100 G1;:t1F0 HICS 8 
110 COLOR 1:SETCOLOR 1,1,0 
112 SETCOLOR 2,4,2 
115 SETCOLOR 2,4,10 
120 X==30: Y=<.'iO 
150 FOR X=30 TO 250 STEP 15 
160 COLOR 1:GOSU8 210 
165 COLOR O:GOSU8 210 
180 COLOR l!GOSUB 310 
185 COLOR O:GOSUB 310 
190 NEXT X 
200 STOP 
205 REM ~~~DRAW POSITION 1 
210 PLciT X-5,Y+B:DRAWTO X-10,Y+8 
215 DRAWTO x-10,v-2:DRAWTO X+lO,Y - 2 
217 DRAWTO X+10,Y+8:DRAWTO X-5,Y+B 
220 PLOT X-5,Y+B:DRAWTO X-15,Y+ZO 
230 DRAWTO X+15,Y+20 
240 DRAWTO X+5,Y+8 
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250 PLOT X- 5,Y+ZO:DRAWTO X+5,Y+20 
255 DRAWTO X+5,Y+25:DRAWTO X-5,Y+25 
257 DRAWTO X- 5,Y+ZO 
260 PLOT X,Y+ZO:DRAWTO X+5,Y+20 
265 DRAWTO X+5,Y+25:DRAWTO X,Y+25 
267 DRAWTO X,Y+ZO 
270 PLOT X-5,Y+Z5:DRAWTO X+10,Y+25 
280 DRAWTO X+10,Y+30:DRAWTO X-5,Y+30 
290 DRAWTO X-5,Y+25 
30 0 F\ETURN 
305 REM ***DRAW POSITION 2 
310 PLOT X-5,Y+B:DRAWTO X-10,Y+B 
315 DRAWTO x-10,v-z:DRAWTO X+10,Y-t 
317 DRAWTO X+10,Y+8:DRAWTO X- 5,Y+B 
320 PLOT X-5,Y+B:DRAWTO X-15,Y+ZO 
330 DRAWTO X+15,Y+20 
340 DRAWTO X+5,Y+8 
350 PLOT X-5,Y+ZO:DRAWTO X-10,Y+ZO 
355 DRAWTO X-10,Y+25:DRAWTO X- 5,Y+25 
357 DRAWTO X-5,Y+ZO 
360 PLOT X-10,Y+25:DRAWTO X,Y+25 
365 DRAWTO X,Y+30:DRAWTO X-10,Y+30 
367 DRAWTO X-10,Y+25 
370 PLOT X+10,Y+20!DRAWTO X+15,Y+20 
375 DRAWTO X+15,Y+25:DRAWTO X+10,Y+25 
377 DRAWTO X+10,Y+20 
380 PLOT X+10,Y+ 25!DRAWTO X+20,Y+25 
390 DRA~TO X+20,Y+30:DRAWTO X+10,Y+30 
100 DRAWTO X+10,Y+25 
.q l. 0 F~ETU11:N 

NOTE 

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. 
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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 
:!. () 0 G F~ r.~ F:. H I C '.:; B 
110 COLOR l:SEl'COLOR 1,1,0 
115 SETCCLOR 2,8,14 
1 ~':': 0 y '"' .. ~.~ 0 
130 REM ***MOVE ACROSS 
140 FOR X=15 TD 200 STEP 15 
150 COLOR l!PLOT X,Y!GOSUB 195 
155 COLOR O!PLOT X,Y!GOSLJ8 195 
160 COLOR 1:PLOT X-5,Y-5:GOSLJ8 250 
165 COLOR O!PLOT X-5,Y-5!GOSU8 250 
170 COLOR l!PLOT X-5,Y-lO:GOSUB 310 
175 COLOR O!PLOT X-5,Y-lO!COGUB 310 
180 NEXT X 
19 0 STDF' 
195 REM **•POSITION 1 
200 DRAWTO X+25,Y-10 
210 DRAWTO X+35,Y+10 
220 DRAWTO X+45,Y-10 
230 DRAWTO X+70,Y 
240 f~ETUl:"\N 

250 REM *~•POSITION 2 
260 DRAWTO X+25,Y-10 
270 DRAWTO X+30,Y+10 
280 DRAWTO X+45,Y-5 
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290 DRAWTO X+70,Y-5 
3 0 0 F\ETLJRN 
310 REM ~••POSITION 3 
320 DRAWTO X+35,Y+10 
330 DRAWTO X+70,Y-10 
3·10 F~ETLJl:'\N 

NOTE 

Lines 150-170: Each pair of GOSUB statements displays a different 
position of the bird's wings. 
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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. 

PROGRAM LISTING 

too c;;:;:;'.1r:·H.r:c:::. u 
:t:l.O COLDR :t:SCTCGLUR 1,1,1 
120 SETCOLOR 2,8,12 
l 3 0 x :::: (, ~:; ; y :::: l "i 0 
115 REM ***D~AW W~TER 
150 COLOR i:PLDT Ot80:DhAWTO 319,80 
155 REM •~wMOVE ACROSS 
160 FOR X=65 TD 165 STEP 10 
1::·0 
:t BO 
190 
.l.9!:'i 
2 00 
2:1. 0 
~~'.~'. 0 
23 0 
235 
240 
250 
?Ci 0 
270 

COLOR l!PLCT X,Y:GOSLJB 350 
CCLOR o:PLOT X, Y:GOSUB 350 
NEXT X 
f\ i:: M X< X< >K ,,J LJ M F' UP 
FOR Y=:t10 TO 10 STEP -5 
COLOR :t:P LOT X,Y :GOSUB 350 
COLOR o:PLOT x ,Y!GO SLJB 350 
NEXT Y 
REM ~*•JUMP DOWN 
FOR Y=.lf 0 TO 140 STEP 5 
COLOR :t;PLOT X,Y:GOSUB 350 
COLOR O:PLOT X,Y:GOSLJB 350 
NE:XT Y 
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275 RE:M ***REDRAW FISH & WATER 
2 80 COLOR :t:PLOT X,Y:GOSUB 350 
290 COLOR :t:PLOT o,so:DRAWTO 319,80 
295 REM ***MOVE ACROSS 
300 FOR X=175 TO 265 STEP 10 
310 COLOR l:PLOT X,Y:GOSUB 350 
320 COLOR O!PLOT X,Y:COSUB 350 
330 NEXT X 
3.lfO GOTD :t·l~'i 

350 REM ***DRAW FISH 
360 DRAWTO X+31,Y-10!DRAWTO X+15,Y 
370 DRAWTO X+31,Y+B:DRAWTO X-3,Y-5 
380 DRAWTO X,Y!PLOT X+38,Y-2 
3 9 0 F\E:: TLJr-rn 

NOTES 

Lines 155-190: Move the fish across the screen . 

Lines 195-230: Make the fish jump up . 

Lines 235-270: Make the fish jump down . 

Lines 295-330: Move the fish the rest of the way across the screen . 

Lines 350-390: Subroutine that draws the fish . 
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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. 

I_~ 

PROGRAM LISTING 

100 GRAPHICS a:COLOR 1:SEfCOLOR 1,1,11 
115 SETCOLOR 2,9,0 
117 REM ~-~DRAW SKYLINE 
120 PLOT 0,150:DRAWTO 819,150 
130 PLOT 0,55:DRAWTO 16,55 
135 DRAWTO 16,lZO:DRAWTO ~0,120 
150 DRAWTO 40,7D:DRAWTO 100,70 
155 DRAWTO 100,95:DRAWTO 155,95 
160 DRAWTO 155,SO:DRAWTO 200,80 
170 DRAWTO 200,90:DRAWTO 260,90 
180 DRAWTO 260,120:DRAWTO 300,120 
190 DRAWTO 300,150 
;~ 0 0 F\EM :v.:uMOON 
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~~:I. 0 F' LOT ~·~ ~i 0 , 1 0 
220 DRAWTO 260,10 
230 DRAHTO 264,13 
240 DRAWTO 266,16 
250 DRAWTO 268,19 
260 DRAWTO 268,21 
270 DRAWTO 266,24 
275 DRAWTO 264,27 
280 DF\AWTD 260, ~~7 
285 DRAWTO 250,27 
290 DRAWTO 246,21 
291 DRAWTO 211,21 
292 DRAHTO 242,19 
293 DRAHTO 212,16 
291 DRAWTO 244,13 
295 DRAWTO 246,11 
296 DRAWTO 250,10 
298 REM ***MOVE ACROSS 
300 FOR X=ZO TO 260 STEP 20 
305 y""30 
310 COLOR 1:GOSU8 400 
320 COLOR O:GOSUB 100 
325 NEXT X 
327 REM ***MOVE DOWN 
330 FOR Y=40 TO 90 STEP 10 
3:-J::'i X=ZO 0 
310 COLOR 1:GOSU8 400 
350 COLOR O:GOSU8 100 
~l60 NEXT Y 
370 COLOR 1!GOSU8 400 
380 STDF' 
390 REM ~**DRAW COPTER 
400 F'LOT X,Y 
410 DRAWTO X+6,Y-1 
4:1.1 PLOT X,Y:DRAHTO X+BtY 
112 PLOT X,Y!DRAWTO X-8,Y 
413 PLOT X,Y:DRAWTO X-6,Y+4 
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415 PLOT XtY:DRAWTO XtY+6 
416 DRAWTO X-3,Y+6:DRAWTO X+6,Y+6 
417 DRAWTO X+6,Y+B:ORAWTO X+8,Y+8 
418 DRAWTO X- 6,Y+B:DRAWTO X- 6,Y+10 
419 DRAWTO X- 10,Y+lO:DRAWTD X+lO,Y+lO 
420 PLOT X,Y+lO:DRAWTO X,Y+16 
qz1 DRAWTD X- 8,Y+16!DRAWTO X+8,Y+16 
't25 f.:ETUl~N 
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6 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 
1. Warmups 
2. Apple Tree Harvest 
3. Leaping Fish 
4. Bird and Flower 
5. Fancy Graphics 



WARM UPS 
EXERCISE 1 

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

100 GRAPHICS B:COLOR 1 
110 H=10: D=20: C=1: A=O: B=20 
120 F'LOT A,D 
130 FOR X=A TO B STEP C 
140 Y=SINCX >*H+D 
150 DRAWTO X ·it-H, Y 
160 NE XT 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 0 degrees , 45 degrees , 90 degrees , and 
135 degrees. 
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·"··· 
./ 

·"· ·"'· 
10 0 GRAPHICS B:COLOR 1 
110 PRINT"INPUT LENGTH OF LINE,ANGLE" 
120 Il\lPUT R, A 
130 AR=A•C3.14159 / 180> 
140 Xl=R•COS CAR)+lOO 
150 Y1=-R•SINCAR >+100 
160 PLOT 10 0,1oo:DRAWTO Xl,Yl 
170 GOTO 120 

Experiment with different values of R and A and see what angles 
you make. 

Line 130 converts the angle A from degrees fo radians, using the 
equation: 

Radians= degrees* (Pl/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 Yin 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 * SlN(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 Rand center at XC,YC . 

. /_ .. ..-------.............. 

l ') 

~ ,I 
\ .. ··· . ..._______ __ .r· 

100 GRAPHICS S:COLOR 1 
110 XC=100: YC=75: R=30: 
115 S=O:E=6.6:J=.3 
120 PLOT XC+R,YC 
130 FOR I=S TO E STEP 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 Sor 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 = - 1.5 * R * COS(l) + 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 . 

100 GRAPHICS B:COLOR 1 
110 N=4: A=50: PI=3.14159 
120 M=N*F'I*2.5 
130 PLOT 100,100 
140 FOR I=O TO M STEP .05 
150 R=A*SIN<N*I> 
160 X=R*CDS<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. 

l\ 
1' \ 

I \ 
l \ 
100 GRAPHICS S:COLOR 1 
110 A=120•C3.14159 / 180> 
120 R=40: AR=A 
130 X2~R•COS<AR>+100 
140 Y2=-R•SINCAR>+100 
145 REM**DRAW SIDE 1 
150 PLOT 100,lOO:DRAWTO X2, Y2 
160 AR=AR+A: X1=X2: Yl =Y2 
170 X2=R•COS CAR>+X1 
180 Y2=-R*SINCAR>+Y1 
185 REM••DRAW SIDE 2 
190 PLOT Xl,Yl:DRAWTO X2 ,Y2 
195 REM••DRAW SIDE 3 
200 PLOT X2,Y2:DRAWTO 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 
Xl,Yl : '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 
starting coordinates Xl,Yl. 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. 

D 
100 GRAPHICS S:COLOR 1 
110 A=360/4 
120 AR=A•C3.14159/180) 
130 X1=150: Y1=150: R=20 
140 PLOT Xl,Yl 
150 FOR I=O TO 3 
160 X2=R•COSCAR•I>+X1 
170 Y2=-R•SINCAR•I>+Y1 
180 DRA~HO X2, Y2 
190 Xl=X2: Y1=Y2 
200 NEXT I 

This program is a more efficient version of Exercise 5 The sides are 
drawn inside the FOR ... NEXT loop on Lines 150- 200. 
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EXERCISE 7 

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

l05 INF'UT N 
110 A=360/N 
150 FOR I=O 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 ··-·····----.--.. --------0--·--..... -.............. ., 
,I I 

1' 't .. · \ 

1

1 

O I 
~ J 
~ ~ 

I I 

\\ 0 Q ........ 
··..... .. ... ·· ..... __ _ •.. -

...... _____ .. ··-···-···---·· 

() 
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PROGRAM LISTING 

:I. 0 0 CF~1~1F'HIC~) G 
102 COLOR :1.:SE'fCOLOR :l.,ltl~ 

:1.04 SETCOLOR 4,8,U 
106 SETCOLDR 2,6t2 
l:LO DIM ~((10),Y(:l.0) 

:1.20 RX=75:RY=45:XC=152:YC=55:PI=3.14159 
130 PLOT XC,RY+YC 
135 REM ***DRAW TREE 
140 FOR I=-0.3 TO 2*PI STEP 0.3 
150 S=RX*SIN<I>+XC 
155 T=RY*CDSCil+YC 
160 [HU~WTO Stl 
16'.':.i NEXT I 
167 DRAWTO StT+50:DRAWTO S+25,T+50 
169 DRAWTO S+25tT 
170 REM ***PUT ON APPLES 
180 FOR C=1 TO 10 
190 A=INTCRND<1>•85l+115 
195 B=INTCRNDC1)~65l+20 
200 PLOT A,8-3:DRAWTO A+3,8-2 
202 DRAWTO A+S,B:DRAWTO A+3,8+2 
204 DRAWTO At8+3 
206 DRAWTO A-3,8+1:DRAWTO A-5,8 
208 DRAWTO A-3,8-2!DRAWTO A,8-3 
209 X<C>=A:YCCl=8 
210 NEXT C 
212 REM ~**APPLES FALL 
215 FOR C=10 TO 1 STEP -2 
216 A=X<Cl:B=Y(C) 
220 FOR D=Y<C> TO 150 STEP 3 
230 COLOR 0 
240 GOSLJB 300 
241 E::=D 
24!'.'i COLDli: 1 
25 0 GO SUE: 3 0 0 
255 NEXT D 
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260 NEXT C 
275 S'fCJP 
300 PLOT A,B-3:DRAWTO A+3,B-2 
302 DRAWTO A+5,B:DRAWTO A+3,8+2 
304 DRAWTO A,8+3 
306 DRAWTO A-3,8+1:DRAWTO A-5,8 
308 DRAWTO A-3,B-Z:DRAWTO A,8-3 
:309 F.:E:TUl\N 

NOTES 

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. · 

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. 

·•· ..... ___ ..... ··········-----.............. _______ ... -········--·--...................... ..__ ____ ...... ············-·--................ . 

PROGRAM LISTING 
1 00 GR APHICS o:coLOR 1:~ETCOLOR 1,1,1~ 
115 SETCOLDR 2,9,1 
117 SETCOLOR ~, 9 ,1 
1 ~~ 0 G D S t.J E: :3 :,:: 0 
:L ·ll 0 F' I =< 3 • :I. •H ~) <? ! f(=: 5 0 
l. 5 0 Y :::: 8 0 : Y C> B 0 
155 REM ***MOVE ACROSS 
160 FOR X=10 TO 100 STEP 10 
:1.70 COLOR 1:GDSU8 390 
175 COLOR O:GOSU8 390 
:1.f:lO NEXT X 
190 XC=:: X+~'50 

195 REM ***JUMP UP 
200 FOR I=3 TO 2 STEP -0.3 
210 X=R•COSCI>+XC 
220 Y= - R*SINCI)•:i..5+YC 
230 COLOR 1:GOSU8 390 
235 COLOR O:GOSUB 390 
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;~60 NEXT I 
265 Y==B 0 
267 REM ***MOVE ACROSS 
270 FOR X=160 TO 200 STEP 10 
280 COLOR l:GOSUB 390 
285 COLOR O:GOSUB 390 
290 NEXT X 
310 STOP 
320 REM ***DRAW WAVE 
:l30 PLOT 1,'.'50 
340 FOR X=1 TO 20 STEP 1 
350 Y=SIN<X>•10+50 
360 DRAWTO X*14,Y 
:i70 NEXT X 
380 F~ETURN 

385 REM ***DRAW FISH 
390 PLCJT X,Y 
400 DRAWTO X+31,Y-10!DRAWTO X+45,Y 
405 DRAWTO X+31,Y+8:DRAWTO X-3,Y-5 
408 Dl:;:AWTO X, Y 
410 PLOT X+38,Y-2 
420 r..:ETUl;:N 

NOTES 

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

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

Lines 390-420: Draw the fish. 
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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. 

.. •' ··. . .... .... . .. 
... ..1'" ... . .... -..... .. .. ... _ -·· ........ 

PROGRAM LISTING 

1 00 GRAPH:c s 8+16 
:l. l 0 ··::Ol...C!F~ 1 ! ~:>ETCDL.UJ·\ :I. , 1, ,.,·:· 
11~ SETCOLOR 2,15,14 
117 SETCOLOR 4,8,8 
120 x~12o:Y=120:PI=3 . lil59 
:~ :3 0 N ::: :L • ~.'i 
140 REM **~DRAW FLOWER 
l ·11 ~:i i::· I... Cl T x , "( 
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1 5 0 FOR I =O TO 5*Pl STEP 0.1 
16 0 R=5 0•SIN <N • I> 
17 0 C :::: F~x< CCJ S (I)+X 

180 D=- R•SIN<I>+Y 
190 DF\AWHl C,D 
200 NEX T I 
210 REM ***MOVE BIRD 
22 0 E:: =<30 
230 FOR X=10 TO 90 STEP q 
2'+ 0 
:2 50 
' '>r.:" C " 
.<:. \.J ... J 

260 
''> ' r::· •.. o~i 
270 
27~i 

280 

Y:::(6/15>ir,X+E: 
COLOR l:GOSUB 300 
COLOR o:GOSUB 300 
COLOR :l!GOSLJB 360 
COLOR O!GOSU8 360 
COLOR l!GOSUB qzo 
COLOR O!GOSU8 420 
NEXT X 

285 COLOR 1!GOSU8 420 
~;:90 GOTO 290 
300 REM **~POSITION 1 
3 0 5 F' L 0 T X , Y 
310 DRAWTO X+25,Y-10 
320 DRAWTO X+35,Y+10 
330 DRAWTO X+45,Y-10 
340 DRAWTO X+60,Y 
350 F~ETUl:;:N 

360 REM ~**POSITION 2 
365 PLOT X-5,Y- 5 
370 DRAWTO X+25,Y-5 
380 DRAWTO X+35,Y+10 
390 DRAWTO X+70,Y- 5 
40 0 F\ETUl~N 

120 REM **~POSITION 3 
425 PLOT X- 5,Y - 10 
430 DRAWTO X+ 3 5 1 Y+10 
440 DRAW TO X+70, Y-10 
l~~"'iO F\ETUF\ N 
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NOTE 

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 
the equation of a straight line as follows: 

Y=M*X+B 
where M =slope of line, B = Y intercept. 
In this case, M=6/15 and B=30 . 
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FANCY GRAPHICS 
Make your own spirals and fancy designs. Input 7, 123, 3 when 

this program runs to get this design. 
Experiment with different input values and see what fancy designs 

you can make . 

FUN WJTH GEOMETRY • 123 



PROGRAM LISTING 

.!. 0 0 
:i. 0 ~:5 
:I.::. 0 
:I. :L if 
:I.:,~ 0 
:L::lO 
:L..:"·f() 
:I. ~:i 0 
:1.60 
:L 7 0 
1DO 
190 
200 
?:I. 0 
~!.;:~ 0 
~?.'.3 0 
?-<'·f 0 
250 
260 

GRAPHICS s:SETCOLOR 1,1,1q:coLOR 1 
~)LTCDL.CJF( 2 ~ 6, 0 
r-:· r~ I NT • • ::c Ne u T ~:; :r D E , t1 N c LE , ::c N c r~ [ M i:: NT ' ' 
~;i:::TCCJL.OF: ?. , 6, 0 
INF'l.JT F~ t {:·1 t D 
N === J ,s 0 ,/ ,:·:-. 
A=A•CJ.14159/180) 
F'LDT :L00,100 
X:l. ===100 !Y1::=100 
J::::() 

X2=R•COSCA*I>+X1 
Y2=-R•SINCA•I)+Y1 
IF X2<0 OR X2>319 THEN END 

··1·1··11::: 111.1 E~·.No·· IF Y2<0 OR Y2>159 - < 

DFU'~1!-lTD XZ t y;~ 
X 1 ::=XZ ! Y :I. ::=Y~?. 
F~ ::: f~ + D 
I==J.+1 
GDTD :I.BO 

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. 
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Term 

CHR$(65) 

COLOR 1 
(C.) 

Cursor 

cos 

Default 

DIM A$ (20) 
(DI.) 

GLOSSARY 

Definition Example 

Returns the character corre- CHR$ (65) = A 
spending to the AT ASCII 
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 
DRA WTO statements until COL OR 1 = gold 
the next COLOR statement 
is executed. In graphics 
modes 0 through 2, the data 
is an AT ASCII 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 . 

Page 
First 
Used 

p . 34 

p . 56 

p . 64 

p . 26 

Returns the trigonometric COS(5) = .2836624 p. 
cosine of the argument. 108 

A value, action, or setting p . 12 
that Is automatically used by 
the computer system when 
no other explicit information 
has been given. 

Sets aside space for a string DIM A$ (20) 
variable (here called A$), or 
for an array . 

p. 37 

GLOSSARY • 125 



Causes a line to be drawn DR. 220,100 p . 41 IF . .. THEN Executes or skips one or IF A = 10 THEN 200 p. 38 DRAWTO 
more statements, depending 25, 17 from the last point displayed 
on the truth of the stated (DR . ) by a PLOT statement, to the 
condition . In this example IF location specified by the 
A = 10, THEN line 200 is DRAWTO statement . 
executed next. Otherwise 

END Terminates the execution of END p . 50 the line after the 
the program and returns IF . . . THEN statement is 
control to the user. executed . 

FOR I= 1 Allows you to repeat lines FOR I= 1TO4 p. 33 INPUT A Reads a line of input from PRINT "ENTER Ap. 38 
T04 between the FOR and the (I. ) the current input device . NUMBER" 

(F . ) . NEXT statement four times . INPUT A 

NEXT! !NT (9 .5) Returns the largest whole INT (9 .5) = 9 p . 37 

NEXT! number less than or equal to 

(N. ) the argument. 

The loop of lines is incre- FOR I= 1TO4 PLOT Plots a single block at the PLOT 10,20 p . 41 STEP (PL.) specified location on the mented by the number in the STEP -1 
STEP statement. If there is screen . 

no STEP statement, the POSITION Places the invisible graphics POSITION 20,30 p . 26 
loop is incremented by (POS . ) window cursor at a specified 
one's . NEXT I location on the screen . The 

GOSUB 250 Executes the subroutine GOSUB 250 p . 31 cursor does not actually 

(GOS. ) which begins at line 250 . move until an input or out-
put command which uses 

GOTO 200 Branches to line 200. GOTO 200 p. 31 the screen is issued. 
(G . ) 

PRINT A Writes.a line of output to the PRINT A$,B,C p. 12 
GRAPHICS This command is used to se- GRAPHICS 3 p . 12 (PR . or?) current display device . This 
(GR. ) lect one of the nine Atari example writes the value of 

graphics modes. A$ , Band C. 

GRAPHICS This command is also used GRAPHICS 0 p. 12 REM Includes remarks in the body REM This is a remark p . 78 
0 as a clear screen command, of the program for the bene-

either in Direct or Deferred fit of the user . 
mode . It terminates any pre-

RETURN Returns control from a sub- RETURN p. 31 viously selected graphics 
(RET.) routine to the statement fol-mode and returns the screen 

lowing the GOSUB that to the default mode (GR .0) . 
called the subroutine 
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RND Returns a random number RND (1) p . 37 

between 0 and 1. 

SETCOLOR Chooses the particular hue SETCOLOR 1,1,114 p . 41 

(SE . ) and luminance to be stored p. 59 

in the specified color regis- p. 64 

ter. 

SIN Returns the trigonometric SIN (') = . 90929 p. 

sine of the argument. 108 
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