





























































































































































































































74
I HAYE A SCORE OF 3
NOW ¥YOU TRY - INPUT YOUR SHOT?3s3

. . * * E 0] o M * * . .
YOO HIT A 1
YOUR SCORE IS 4

PROGRAM LISTING

100 DIMm U$C1]

105 REMeeTHIS PROGRAM SIMULARTES A GAME OF BATTLESHIPee

110 PRINT TRB27) "BRTTLESHIP™

115 PRINT

120 PRINT

125 PRINT

130 PRINT "WOULD YOU LIKE INSTRUCTIONECY-N»"3

135 INPUT US

140 IF US="N" THEN 205

145 PRINT “YOU HAYE A FLEET OF & SHIPS. ERCH SHIP 1S
NUMBERED 1"

150 PRINT "2s OR 3¢2 OF EACH NUMBER). USING A 4 X 4 GRID"

155 PRINT “YOU AND THE COMPUTER FIRE TORPEDOES AT ERCH

OTHER. ™

160 PRINT "WHEN YOU ARE ASKEDs INPUT YOUR SHOT CSUCH RS
293"

165 PRINT "STAYING WITHIN 4>. WHEN THE COMPUTER SHOOTS,
IF*®

170 PRINT “IT HITS A SHIP, INPUT WHICH SHIP IT HIT.
WHEN THE COMPUTER"

175 PRINT "MISSESs INPUT A 4. THE FIRST ONE TO DESTROY
THEIR OPPONENT/S"

180 PRINT “FLEET, WINS. GOOD LUCK2$2™

185 PRINT

190 PRINT

195 PRINT

200 REM®#SET SIZE OF GRIDee

205 DIM CC[4:4)sFP[454]

210 DIM T[2]

215 REMesSET ARRAYS TO ZEROee

220 FOR I=1 TO 4

225 FOR J=1 TO 4

230 CCIsJ1=0

235 P[IsJ1=0

240 NEXT J

245 NEXT I

250 T[11=0 ,

255 Tr21=0
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260
265
270
avs
280
285
290
2995
200
305
310
315
3a0
325
330
335

REMeeSET L TO SIZE OF GRIDes

L=4

M=0

REMe#SET UP COMPUTER S SHIPS ON L X L GRIDee

FOR J=1 TO 2

FOR I=1 TO 3
R=INT (RND (1) oL +1
S=INT (RND (1) oL) +1

CIRsS1=1

NEXT 1

NEXT J

REMeeGET COMPUTER’S TRARGETee
M=M+1

IF M>LeL THEN 465
R=INT (RND ¢1) #L> +1
S=INT (RND (1) L) +1

IF PIRsSI>0 THEN 3320

PRINT “SHOOTING AT “3S"s"iR
INFUT H

P [RsS1=H

IF H=4 THEN 380

PRINT "e * . . B A N (5] *
* * L

TL11=T[11+H

IF TC11>11 THEN 465

PRINT “1I HAYE A SCORE OF "3iTI[1]

PRINT “NOW YOU TRY - INPUT YOUR SHOT™S

INPUT RsE

IF CIRsS1=5S THEN 415

IF CIRsE1>0 THEN 425

PRINT “YOU MISSED™

07O 320

PRINT “SPLASH! YOU ALRERDY SHOT THERE::!™

5070 320

PRINT CHRS (72

PRINT "e . . . B a 8] M .
. - *"
PRINT “YOU HIT A
TL21=TI[21+C[RsE]
PRINT "YOUR SCORE IS “3iTIL2]
CIRsS1=5

IF TL21>11 THEN 465

G070 320

PRINT TAB(23>"GAME OVER"

IF T[21>TI[11 THEN 485
PRINT "“!2!!COMPUTER WINS2E2!®

“SCIR»E]

GOTO 490
PRINT "22!YOU WINR2E22®
PRINT

SUBSCRIPTS: Where to Store Your Information * 147



495 PRINT

S00  PRINT

505 PRINT "WANT A NEW FLEET AND A NEW GAME (Y/N> "3
S10 INPUT US

515 IF UsS="Y" THEN 115

S20 PRINT

925 PRINT “"BETTER LUCK NEXT TIME!*"

S30 PRINT

535 END

Note: Line 130: When the instructions to a game are long, this
statement gives the player the option of skipping the
instructions.

Line 205: C and P are called 2 dimensional arrays. These ar-
rays look like the grid you use to play this game. Each num-
ber occupies one cell in the grid.

Line 355: Each time the computer shoots, the result of the
shot is put in the player’s array. This keeps the computer
from shooting at the same place twice.

VARIABLE LIST
C—Computer’s ships on the 4 x 4 grid

P—Player’s ships on the 4 x 4 grid
T—Score for each side
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SUBROUTINES

How the Pros Do It

Subroutines are small programs that

a larger program uses over and over.
Instead of including them every time
you need them, they only appear
once near the end of a program.

A GOSUB statement in the large
program tells the computer to leave
that program and go to the subroutine.
When the subroutine is finished, a
RETURN statement tells the computer
to go back to where it came from

in the main program.

PROBLEMS
1. Birthday
2. Math Quiz
3. Tennis



BIRTHDAY

How many days before your birthday? How many days between
now and Christmas? This program can tell you. It converts each date
into a Julian date and then calculates the difference. The Julian date
is the number of days since some predetermined date, and in this
program, that date is 1960. Notice that the program has to add ex-
tra days for leap years.

SAMPLE RUN

USE THIS PROGRAM TO FIND OUT HOW MANY DAYE UNTIL YOUR
BIRTHDAY

INFPUT TODARY S DATE AS FOLLOWE

YEAR71981

MONTH(1-12> 711

DAY74

INPUT DATE OF YOUR NEXT BIRTHDAY

YERRT1982

MONTHC1-122 74

DAY71

THERE RRE 147 DAYS UNTIL YOUR BIRTHDAY

AGHAIN

Y

INPUT DATE OF YOUR NEXT BIRTHDAY

YEAR 71931

MONTHC1-12>711

DAY 730

THERE ARE 26

REAIN

N

DAYS UNTIL ¥OUR BIRTHDAY

PROGRAM LISTING

100 DIM A$C11s.DL1E]

105 PRINT "UZE THIZ PROGRAM TO FIND OUT HOW MANY DAYS
UNTIL YOUR BIRTHDAY™

110 PRINT “"INPUT TODARY S DATE AT FOLLOWS™

115 GOSUB 195

120 GOSUER 70

125 REMeNOW FIND OUT HOW MANY DAYS SINCE 1960

120 GOSUB 210

135 C=T
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140
145
150

P 155

160
165
170
175
120
1385
190
195
con
2ns
210
215
cen
eed
230
235
240
245
250

P 255

260
265
270
2vs
280
285
290
295
300
305

R 310

315
320
225
330
335
340

345

350
355
360

PRINT "INPUT DATE OF YOUR NEXT BIRTHDAY"
GOSUB 270
GOSUB 310
N=T-C

PRINT “THERE ARE
PRINT “AGAIN"
INPUT AS

IF AS="Y" THEN 140

6070 260

REMes SUEROUTINE

REMee SETS D=TO NUMBER OF DAYS IN ERCH MONTH
LET DC11=31

LET Dr21=28

LET D[21=31

LET DC41=30

LET DCS1=31

LET DI61=30D

LET D[71=31

LET DC81=31

LET D[91=3D

LET DC101=31

LET DC111=30

LET Dr121=31

RETURN

REMes SUBROUTINE

REMes INPUTS YERAR MONTH AND DAY

PRINT "YEAR"; :

INPUT ¥

PRINT "MONTH(1-12) "3

INPUT M

PRINT “DAY"3

INPUT A

RETURN

REMes SUBROUTINE

REMes CALCULATES NUMBER OF DAYS SINCE 1960
T=Y-1960

L=INT (T /4>

T=(T-L) #365+L #2366

FOR I=1 TO M-1

T=T+D(1]

NEXT 1

REMes ADD IN DAYS OF THIS MONTH

T=T+A

RETURN

END

"SN3Y DAYE UNTIL YOUR BIRTHDAY"

Note: Line 115: This GOSUB statement tells the computer to exe-

cute statement number 195 next.
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Line 255: The RETURN statement tells the computer to go
back and execute the line after the GOSUB statement. Sub-
routines are useful when you want to do the same calcula-
tion with different numbers.

Lines 315-320: This statement figures out how many leap
years since 1960.

Lines 330-340: Add in all the days of each month of the
current year.

Lines 195-250: Since the number of days in each month
won’t change, it is easier to put these values into the pro-
gram. Otherwise, you would have to input them every time.

VARIABLE LIST

D— Array containing the number of days for each month in the year
Y—Year

M—Month

A—Day

T—Number of days since 1960 for today’s date

C—Number of days since 1960 for next birthday

N—Number of days between T and C

L—Number of leap years since 1960

152 + BASIC FUN

MATH QUIZ

Here is a chance to test your math skills on the computer. You can
do addition, subtraction, multiplication and division. The computer
gives you the problem, and you input the answer.

Can you change this program so it keeps track of the number of
correct answers?

SAMPLE RUN

INPUT MATH OPERATION YOU WANT TO TRY

+ ADDITION

- SUBTRACTION

¢ MULTIPLICATION

< DIVISION

» STOP

TO CHANGE OPERATIONE TYPE -1 AE A ANIWER
INPUT OFERARTION SYMBOL7+

INPUT LIMITE OF YOUR NUMEBERST1s10

INFUT NUMEER OF INCORRECT RESPONSESTE

9 + 3 =78
YOU ARE RIGHT?
R S i =76
SORRY . . « TRY AGAIN?S
THAT 'I&, & TRIES
THE CORRECT ANSWER IZ v
4 1 =7=1

INPUT OPERATION SYMBOL7-
INPUT LIMITS OF YOUR NUMBERS71s10
IMPUT NUMBER OF INCORRECT RESPONSES?E
6 -1 275

 ¥OU ARE RIGHT!

2 sy | =72

- ¥0OU ARE RIGHT!?

7 -5 =71
INFUT OPERATION SYMEOL7Y

~ PROGRAM LISTING

100 DIM DO$(10) ,A%(1)

- 105 LET O$="+-%x/X"

110 PRINT "INPUT MATH OPERATION YOU WANT TO TRY"
115 PRINT "+ ADDITION"

- 120 PRINT "- SUBTRACTION"

SUBROUTINES: How the Pros Do It + 153



125 PRINT "% MULTIPLICATION" 355 GOSUB 455

130 PRINT "/ DIVISION" 360 GOTO 300

135 FRINT"X STOP" 365 REM X¥XSUEROUTINE ‘

140 PRINT "TO CHANGE OFERATIONS TYPE -1 AS AN ANSWER" 370 REM **¥FINDS 2 RANDOM NUMEERS WITHIN
145 PRINT "INFPUT OPERATION SYMBOL ;3 THE LIMITS OF J & K

150 INFUT As$ 375 M=INT(RND (1) XK+1)

155 REM XXXFIND OUT WHAT OPERATION NUMEER Z80 IF M<J THEN 375

160 GOSUB 505 385 N=INT (RND (1) ¥K+1)

165 PRINT "INPUT LIMITS OF YOUR NUMBERS (L,H)" 390 IF N<J THEN 385

170 INPUT J,K 95 IF A=1 THEN 425

175 PRINT"INPUT NUMBER OF INCORRECT RESPONSES"; 400 IF A=3 THEN 425

180 INFUT T 405 IF M<=N THEN 375

185 REM XXXGET 2 RANDOM NUMBERS M AND N 415 IF INT(M/N)XN=(M/N) %N THEN 425

190 GOSUE 370 420 GOTO 375

195 I=0 425 RETURN

200 ON A BOTO 210,245,285,325 430 REM XX¥SUBROUTINE

205 REM XXXADDITIONKXX 435 REM ¥XX¥PRINTS IF THE RESFONSE IS CORRECT
210 L=M+N 440 PRINT "YOU ARE RIGHT!"

215 PRINT M; " + " 3 N ;3 " = "; 445 GOTOD 190

220 INFUT P 450 REM XXXSUEROUTINE

225 IF F<O THEN 145 455 REM ¥¥*¥FPRINTS IF THE RESPONSE WAS WRONG
230 IF P=L THEN 435 460 I=I+1

235 GOSUB 455 465 IF I>=T THEN 480

240 BOTO 220 470 FRINT "SORRY . . . TRY AGAIN"j;

245 REM xX SUBT . 475 RETURN

250 L=M-N : 480 PRINT "THAT IS “;I;" TRIES"

255 PRINT M3" — "jNz" = "3 485 FPRINT "THE CORRECT ANSWER IS ";iL
SBY INFUV P 490 GOTD 190

265 IF P<O THEN 145 495 REM ¥¥¥SUBROUTINE

£20 IF Pe. THEN A5S 500 REM *¥XGETS THE OPERATION NUMBER FROM A%
278 GDBUR 455 505 FOR A=1 TO 5

#60.00T0 260 510 IF A$=MID$(0%$,A,1) THEN 530

285 REM X% MULT 515 NEXT A

290 L=MxN

295 PRINT M;" % ";N;"
300 INPUT P

305 IF P<0O THEN 145

520 PRINT "TYPE +,-,%, OR /"
525 GOTO 145
530 IF A=5 THEN 5S40

]
“an

N
310 IF P=L THEN 435 gfg el
315 GOSUB 455
320 GOTO 300 -
325 REM %% DIV ' Note: Line 365: It is smart to set your subroutines off with REM
o el e o G b statements. Then you can find them quickly if you are
gig ’;z;':g p TR i 2 T changing your program.
341 IF E>=T THEN 305 Lines 415-420: These statements force the result of M/N to
342 PRINT
343 IF W=& THEN 250 | be a whole number.

345 IF P<0 THEN 145
350 IF P=L THEN 435
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VARIABLE LIST

A$ —Math operation code

J  —Lower limit of numbers
K —Upper limit of numbers
T  —Number of incorrect responses
I —Number of responses
A —Operation number
M,N —Numbers used in calculation p
L  —Result of calculation
P —User’s response
COMPUTER NOTES
Atari-BASIC Replace line 510 with:
510 IF A$=08%(A,A) THEN 530
HP-2000 BASIC Replace line 510 with:
510 IF A$=0$(A,A) THEN 530
TI-BASIC Replace line 510 with:
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510 IF A$=SEG$(0$,A,1) THEN 530

TENNIS

Try playing tennis with the computer. Each time the ball is hit to
you, type in a number from 1 to 4. Watch out! the computer has
been taking lessons.

Try changing the program to keep track of the set score.

Can you add other shots to the game or change it so the rally can
go longer?

SAMPLE RUN

DO YOU WANT INSTRUCTIONS?

Y

YOU ARE FLAYING /NO ADD/ TENNIS WITH THE COMFUTER.
THE FIRST FLAYER TO GET 4 FOINTS WINS THE GAME.
Ok...THE COMFUTER IS SFINNING THE RACRQUET

THE COMFUTER WINS THE SFIN AND ELECTS TO SERVE.
READY...BEGIN!!

COMFUTER SERVES SMASH TO EBACKHAND
YOU —INFUT YOUR SHOT(1-4) 71
HIT SOFT BALL SHORT

COMFUTER LOE HIGH TO FOREHAND

YOU -INPUT YOUR SHOT(1-4) 7?3

HIT BLAZING FOREHAND TGO WIN FOINT
SERVER: O

OFFONENT: 1

COMFUTER SERVES SMASH TO FOREHAND
YOou ~INFUT YOUR SHOT(1-4) 7?2

HIT SOFT BALL SHORT

COMPUTER HIT BALL OUT OF COURT
SERVER: ©O

OFFONENT: 2

COMFUTER SERVES FAULT
COMFUTER SERVES FAULT
DOUERLE FAULT

SERVER: 0O

OFFONENT: 3

COMPUTER SERVES HIT SOFT SHOT

YOU -INPUT YOUR SHOT(1-4) 71
HIT BALL OVER FENCE
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SERVER: 1 191 IF N = O THEN 193
OFFONENT: 3 192 IF N = 1 THEN 115
193 IF N = 2 THEN 275

195 PRINT "COMFUTER "j

196 R = INT ¢ RND (1) % S + 1)

200 GOSUEB 425

201 IF N = 1 THEN 275

205 PRINT “yOuU "j

210 GBGOSUB 230

215 GOSUB 495

216 IF N = 1 THEN 275

220 PRINT "COMFUTER "3

224 R = INT ( RND (1) x § + 1)

225 GOSUB S65

226 GOTO 275

229 REM *XSUBROUTINE

230 REM X% GETS FLAYER’S SHOT

235 PFRINT "—INFUT YOUR SHOT(1-4) "3
240 INFPUT B

241 IF B > 4 THEN 243

242 GOTO 245

243 PRINT "INFUT A NUMBER FROM 1 TO 4"

COMFUTER SERVES HIT SOFT SHOT
YOU -INFUT YOUR SHOT(1-4) 72
HIT BALL DEEF TO BACKHAND
COMPUTER LOB HIGH TO FOREHAND
YOU —-INPUT YOUR SHOT(1-4) 71
SMASH OVERHEAD INTO NEXT COURT
SERVER: 2

OFPFONENT: 3

PROGRAM LISTING

?5 DIM A$(1)
100 PRINT "TENNIS"

101 FRINT "DO YOU WANT INSTRUCTIONS?"
102 INFUT A%

103 1IF A% = "N" THEN 105

104 GOSUBR &S50

105 DIM C(5)

106 T = 1 244 GOTO 240

107 0 = 0 245 FOR I =1 TO 4

108 8 = 0 om0 J=  INT ¢ RND (1) % 5 + 1)
110 PRINT 255 C(1) = J

it F o= 0 260 NEXT I

115 ON T BOTO 120,180

120 FRINT "COMPUTER SERVES ";
125 R = INT ¢ RND (1) ¥ S5 + 1)
130 GOSUB 340 f

131 IF N = 0 THEN 135

132 IF N 1 THEN 115

133 IF N 2 THEN 275

135 PRINT "YOU ";

140 GOSUER 230

145 GOSUER 425

146 IF N = { THEN 275

150 PRINT "COMPUTER "

1S5 R = INT ¢ RND (1) * 5 + 1)
160 GOSUB 495

161 IF N = 1 THEN 275

165 PRINT "YOU ";
170 BGOSUB 230

175 GOSUB 565

176 GOTO 275

180 FRINT "YOU SERVE ":
185 GOSUB 230

190 GOSUE 340

265 R = C(B)

270 RETURN

275 REM X% PRINTS SCORE
280 FRINT "SERVER: "3iS

285 FPRINT "OPFONENT: "3;0
286 FRINT

290 IF 8 = 4 THEN 305

295 IF 0 = 4 THEN 315

I00 GOTO 111

305 PRINT "SERVER WINS"
310 GOTO 320

%15 FRINT "OPFONENT WINS"
320 IF T = 1 THEN 330

325 6GOTO 106

330 T = 2

335 GOTO 107

339 REM X% SUBROUTINE

340 REM xx RESULT OF SERVE
341 N = 0O

345 ON R GOTO 350,360,370,405,415
z50 PRINT "SMASH TO BACKHAND"
355 RETURN

L}
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360
365
370
375
380
384
385
390
395
399
400
405
410
415
420
424
425
426
430
435
440
445
450
455
460
461

465
470
475
479
480
485
490
494
495
499
500
505
510
514
515
S20
525
530
535
540
545
550
551

FRINT "SMASH TO FOREHAND"
RETURN

PRINT "FAULT"

FeF +1

IF F = 2 THEN 390

N = 1

RETURN

FRINT "DOUEBLE FAULT"
0=0 +1

N=2 L
RETURN

FRINT "HIT SOFT SHOT"
RETURN

FRINT "FAULT INTO NET" .
GOTO 375

REM XX SUBROUTINE

NREM ¥¥ RESULT OF RETURN

= 0

ON R GOTO 435,445,455,470, 485
FRINT "HIT BALL LOW TO FOREHAND"
RETURN

FRINT "HIT SOFT BALL SHORT"
RETURN

FRINT "HIT BALL INTO NET"

A e |
N =1

RETURN

FRINT "HIT BALL OVER FENCE"
8= 8 +1

N .= 1

RETURN

FRINT "HIT BALL DEEF TO BACKHAND"
RETURN

REM X% SUBROUTINE
NREMQ#* SECOND ROUND OF HITS

ON R GOTO 50S,520,530,540,550
PRINT "RUSH NET AND MISS VOLLEY"
Qu= D0 + i

N =1

RETURN

FRINT "SMASH OVERHEAD DEEF TO BACKHAND"

RETURN

FRINT "HIT FOREHAND SHORT"

RETURN

FRINT "LOE HIGH TO FOREHAND"
RETURNM

NF’RINT "HIT BALL OUT OF COURT"
=1
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eSO = 0+ 1

560  RETURN

564 REM %% SUBROUTINE
565 REM %X FINAL FOINT

570 ON R GOTO 575,590,605,620, 635
575 FRINT "HIT WINNER DOWN LINE"

580 0 = 0 + 1
585 RETURN

590 PFRINT "FALL DOWN SLIDING FOR A VOLLEY"

595 § =8 + 1
600 RETURN

405 PRINT "SMASH OVERHEAD INTO NEXT COURT"

610 8§ = § + 1
615 RETURN

420 FRINT "HIT BLAZING FOREHAND TO WIN POINT"

625 0 = 0 = }
630 RETURN

635 PRINT "RUN INTO FENCE TRYING TO HIT BALL"

640 § = § + 1
645 RETURN

650 REM ¥XINSTRUCTION SUBROUTINE
655 PFRINT "YOU ARE FLAYING /NO ADD/ TENNIS WITH THE

COMFUTER. "

660 PRINT "THE FIRST FLAYER TO GET 4 FOINTS WINS THE

GAME. "

665 FRINT "OK...THE COMPUTER IS SFINNING THE RACEUET"
670 PRINT “THE COMPUTER WINS THE SFIN AND ELECTS TOD

SERVE. "

675 FRINT "READY...BEGIN!!"

680 RETURN
485 END

Note: Lines 240-265: This subroutine uses a little trick in order to
get a random number for the player’s response.
Notice how each subroutine does one task: that is, a subrou-
tine gets the result of a serve, or result of a return. This
makes it easier for you to add to or change the program later

on.

VARIABLE LIST

T—Determines who serves
T=1 Computer serves
T =2 Player serves
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S—Score for server

O—Score for receiver of serve

F—Number of faults from serve

R—Random number determining result of hit
B—Player’s input

A—Result of player’s shot

N—Determines when point is over

162 +« BASIC FUN

12

GAMES

Now You Can Do
Your Own Thing

Now you are ready to write your own
computer games. Most computer games
contain a set of instructions, some
player options, random consequences
and a scoring system. Try these games
first and then make up one of your own.

PROBLEMS
1. Ski Weekend
2. Backpack



SKI UJEEKEND

Your parents say you may join your friends for a ski weekend in 6
weeks if you earn enough money for the trip. Your share of the
weekend will cost $145. See if you can make it.

You can change the program to a game saving money for a ten
speed, some camping equipment or something else special. Try
changing the jobs also.

SAMPLE RUN

WANT INSTRUCTIONS? 7Y

YOU HAVE & WEEKS TO EARN %145 FOR A SKI WEEKEND
YOU HAVE A CHOICE OF 3 JOES

1. PAPER ROUTE - YOU CAN EARN $25 FER WEEK

2. BAEBYSITTING - YOU CAN EARN 1.25 PER HOUR
Z. CAR WASH - YOU CAN EARN $Z.00 FER CAR

INFUT THE JOEB NUMBER 1 - 3 TO CHOOSE A JOE

IF YOU WOREK. HARD AND HAVE A LITTLE LUCK

YOU WILL HIT THE SLOFES IN &GWEEKS

HAFFY HOLIDAYS

CHOOSE JOEB 72

2. BABYSITTING - YOU CAN EARN $1.25 FPER HOUR

WEEK 1

THE FARENTS LOVE YOU

ADD 4$4.00 IN TIFS

YOU HAVE EARNED $ 29 S0 FAR

CHANGE JOBS 7N

WEEK 2

THE FARENTS LOVE YOU

ADD $4.00 IN TIFS

YOU HAVE EARNED $ 58 S0 FAR
CHANGE JOES 7

WEEK 3
THE CHILD HAS A FRIEND OVER
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YOUR WAGES ARE INCREASED TO #%31.50
YOU HAVE EARMED $ 89.5 SO FAR

CHANGE JOES 7N

WEEK 4

YOUR EXTRA-CURRICULAR ACTIVITIES INTERFERE WITH YOUR JOE

YOU LOSE $8.00 IN EXPECTED INCOME
CHOOSE ANOTHER JOE
YOU HAVE EARNED $ 106.5 50 FAR

CHOOSE JOEBE 71 G
1. PAPER ROUTE - YOU CAN EARN $25 FER WEEK

WEEK S

YOU HAVE SEVERAL HEAVY TIPPERS WHEN YOU COLLECT
INCREASE YOUR WAGES TO 29

YOU HAVE EARNED % 135.5 SO FAR

CHANGE JOES 7N

WEEK &

RAIN RUINS HALF OF YOUR FAFERS

YOU LOSE HALF OF YOUR WEEK®"S EARNINGS
YOU HAVE EARNED $ 148 SO FAR

HAFFPY HOLIDAYS!'!'!
YOU EARNED $ 148 IN & WEEKS

WANT TO TRY AGAIN?

Y

CHDOSE JOB 73

I. CAR WASH - YOU CAN EARN $2.00 PER CAR

WEEK 1

YOU GET A FRIEND TO HELF YOU

TOGETHER YOU DO 32 CARS. YOUR SHARE IS $32.00
YOU HAVE EARNED $ 32 SO FAR

CHANGE JOBS 7N

WEEK 2

YOU GET A FRIEND TO HELF YOU

TOGETHER YOU DO 32 CARS. YOUR SHARE IS $32.00
YOU HAVE EARNED $ &4 SO FAR
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PROGRAM LISTING

95 DIM A%(1)
100  FRINT "WANT INSTRUCTIONS? "j
110  INFUT A%

120 IF A$ = "Y" THEN 800

130 LET T = 145 ;
140 LET W = ©

145 E = 0

150 FRINT "CHOOSE JOE ";

160 INPUT J

165 GOSUE 400

170 REM WEEK NUMEER

180 W = W + 1

185 PRINT

200 FPRINT "WEEK ":W

210 ON J GOTO 500,600,700

230 FPRINT "YOU DIDN*T MAKE IT - SORRY"
260 FPRINT "MAYBE NEXT YEAR"

270 PRINT "WANT TO TRY AGAIN? "
280 INPUT As$

290 IF A% = "Y' THEN 130
300 G6OTO 999
305 PRINT

306 PRINT "HAFFY HOLIDAYS!!!'"

310 FRINT "YOU EARNED $ "3E;" IN ";W;" WEEKS"
318 PRINT

320 GOTO 270

340 PRINT "YOU HAVE EARNED $ "3;E;" SO FAR"

L K

88 CIF B RN = T THEN X005
342 PRINT
342 IF W 6 THEN 250

345 IF F = 1 THEN 150

350 PRINT "CHANGE JOES "3

360 INFUT A% '

370 IF A$ = "Y" THEN 150

380 GOTO 180

395 REM ¥x¥ SUBROUTINE

400 REM %% DESCRIEES JOBES

410 ON J GOTO 415,430,445

41% PRINT "1. PAFER ROUTE - YOU CAN EARN $25 FPER WEEK"

420 RETURN

430 FRINT "2.
HOUR"

441 RETURN

445 PRINT "3.

455 RETURN

500 REM ¥¥ FAFER ROUTE

510 R = INT ¢ RND (1) X & + 1)

BABYSITTING - YOU CAN EARN $1.25 FER

CAR WASH — YOU CAN EARN $2.00 FPER CAR"
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il o
S20
G285
526
530
5S40

545

546
S50
555
560
S61

565
S70
S75
576
580
581
585
586
S90
591
S92
593

S99
599
&00
601
602
603
605

610
611
612
613
615
616
617
620
622
625
&30

631
632
633

F =0

ON R BOTO S525,545,560,575,5835,592

FRINT "YOU SELL 10 EXTRA PAFPERS THIS WEEK"
FRINT "YOUR WAGES INCREASE TO $28.50"

Ew= E + 28.5

GOTO 340

PRINT "YOU HAVE SEVERAL HEAVY TIFFERS WHEN YOU
COLLEET"

FRINT "INCREASE YOUR WAGES TO "29.00"
Em.E + 29

GOTO 340

FRINT "YOU WIN A CASH BONUS FROM THE FAFER"
FRINT "ADD AN EXTRA %25.00 TO YOUR EARNINGS"
E = E + 30

GOTO 340

FRINT "YOU ARE WAIT-LISTED FOR A ROUTE"
PRINT "LOSE 1 WEEK®'S SALARY"

F=.1

GOTO 340

FPRINT "RAIN RUINS HALF OF YOUR PAFERS"

PRINT "YOU LOSE HALF OF YOUR WEEK®S EARNINGS"
E= E +,12.5

GOTO 340

PRINT "THE NEWSPAFER FOLDS AND YOU ARE OUT OF WORK"
PRINT "YOU GET HALF A WEEK’S SALARY - CHOOSE
ANOTHER JOE"
Fe=1

GOTO 340

REM ¥%x BABYSITTING

R = INT ( RND (1) x & + 1)

F=0

ON R GOTO 605,615,630,645,660,675

PRINT "THE CHILD GETS SICK AND YOU ONLY WORK HALF
A WEEK"

PRINT "YOU EARN $12.5 AND MUST CHOOSE ANOTHER JOB"
E=E + 12.3
F=1

GOTO 340

FPRINT “"THE PARENTS AREN'T SATISFIED WITH YOUR WORK"
FRINT "AND HIRE SOMEONE ELSE - CHOOSE ANOTHER JOB"
PRINT "YOU ONLY EARN $10.00"

E =E + 10
F=1

GOTO 340

PRINT “YOUR EXTRA-CURRICULAR ACTIVITIES INTERFERE
WITH YOUR JOE"

PRINT "YOU LOSE 48.00 IN EXPECTED INCOME"

FRINT “CHOOSE ANOTHER JOE"
F=1
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635 E = E + 17

&40
645
646
650
655
660
661
&465
&70
675
676
680
685
700
701
705
706
710
711
715
716
720
721
728
726
730
731

155
740
745
744
730
788
765
746
770
TS
780

781
785
790
800
803

810
815

GOTO 340

FRINT "THE PARENTS LOVE YOU"

FRINT "ADD %4.00 IN TIPS"

E-=E + 29

GOTO =40

FRINT "THE CHILD HAS A FRIEND OVER"

FRINT "YOUR WAGES ARE INCREASED TO $31.50"
E = E+31.5

GOTO 340
FRINT "THE PARENTS WERE GONE LATER THAN FLANNED"
FRINT "YOUR WAGES ARE $30.00"

E = E . #1130

GOTO 340
REM %% CAR WASH

R o= INToX RND L) % & #-1)

F

=

ON R GOTO 710,720,730,745,765,780
FRINT "YOU GET SOME EIG TIFS"
FRINT "YOUR WAGES RISE TO $35.00"

B = E =035

E

E

F

E

E

GOTO 240
FRINT "YOU HAVE LOTS OF CUSTOMERS"
FRINT "YOUR EARNINGS ARE $38.00"
= E + 38
GOTO 340
FRINT "YOU GET A FRIEND TO HELF yoOu"
FRINT "TOGETHER YOU DO 32 CARS. YOUR SHARE IS
$32. 00"
= E + 32
GOTO 240
FRINT "IT RAINS AND YOU GET NO CUSTOMERS"
FRINT "YOU EARN NQ MONEY - CHOOSE ANOTHER JOE"
= 1
GOTO 340
FRINT "BUSINESS IS BOGGING"
FRINT "YOU ONLY EARN $18.00"
= E + 18
GOTO 340
FRINT "SOME CUSTOMERS ARE UNHAPFY WITH STREAKED
WINDOWS"
FRINT "YOU ONLY CAN CHARGE %1.25 FER CAR"
= E + 20,75
GOTO 40
REM ¥% INSTRUCTIONS FOR GAME
FRINT "YOU HAVE & WEEKS TO EARN $145 FOR A SKI
WEEKEND"
FRINT "YOU HAVE A CHOICE OF 3 JOES"
FOR Jd = 1 TO 3
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820 GOSUE 400

g2t PRINT

825 NEXT J

826 FRINT "INPUT THE JOE NUMBER 1 - 3 TO CHOOSE A JOR"
830 FRINT "IF YOU WORK HARD AND HAVE A LITTLE LUCK"
835 PRINT "YOU WILL HIT THE SLOPES IN & WEEKS"

840 FRINT "HAFPY HOLIDAYS"

845 GOTO 130

995 | END

Note: This is a typical computer game. You can write one like this
with the programming statements you learned in the earlier
chapters.

Lines 100-120: Allows a person familiar with this game to
skip the instructions.

Lines 130-145: Initializes (sets the starting values of) the vari-
ables used in the game.

Lines 150-210: Gets job choice and branches to that job in
program.

Lines 500-599: If player chooses the paper route, the com-
puter randomly determines the money earned.

Lines 600-685: If player chooses baby-sitting, the computer
randomly determines the money earned.

Lines 700-790: If player chooses the car wash, the computer
randomly determines the money earned.

Lines 800-825: Prints the instructions.

Lines 826-845: Player won, prints congratulations.

VARIABLE LIST

T—Total amount needed to earn for vacation

W—Week number

E—Money earned so far

J—dJob number input

F—Used to control player’s options; if F=1 the player has to
change jobs B

R—Random number determining outcome for each week

Special credit to Bill Rehor and Slaton Lipscomb
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BACKPACK

You are in a backpack race across the Sierras. In your pack, you
have 5 days of food and a canteen of water. See if you can be the
first hiker at the finish line!

You can add other obstacles to this game if you want to make it
really tough.

SAMPLE RUN

EBACKEFACK RACE
WANT INSTRUCTIONS?Y
YOU ARE IN A 50 MILE CROSS-COUNTRY EBACEFACE RACE
YOU START WITH 5§ DAYS OF FOOD AND 1 DAY OF WATER
YOU CHOOSE YOUR HIKING SFEED EACH DAY AS FOLLOWS
1.~ THIKE LESS THAN 10 MILES
2 HIKEIRO MILES
= — HIKE MORE THAN 10 MILES
4 ~ BTAY IN CAMP
YOU LOSE AND HAVE TO RADIO FOR HELF IF
YOU GO WITHOUT WATER FOR 2 DAYS
OR YOUR FOOD SUFFLY IS5 LOW FOR 2 DAYS
DAY 1
CHOOSE YOUR SFEED?Z
HIKING AT THE RATE OF 11 MILES/DAY
YOU TAKE THE WRONG TRAIL - LOSE 2 MILES
YOU MEET OTHER HIKERS - THEY GIVE YOU FOOD AND WATER
AFTER A HARD DAY, YOU MAKE CAMF
¥YOU MADE 2 MILES TODAY
YOU HIKED 9MILES TOTAL
YOU SLEFT WELL - READY FOR A GOOD DAY OF HIKING
DAY 2
CHOOSE YOUR SPEED?TZ2
HIKING AT THE RATE OF 10 MILES/DAY
YOU TAKE THE WRONG TRAIL - LOSE 2 MILES
YOU FIND A SHORTCUT - GAIN 2 MILES
AFTER A HARD DAY, YOU MAEE CAMF
YOU MADE 10 MILES TODAY
YOU HIKED 19MILES TOTAL
YOU SLEFT WELL - READY FOR A GOOD DAY OF HIKING
D&Y 3
CHOOSE YOUR SFEEDY3
HIKING AT THE RATE OF 14 MILES/DAY
YOU FIND A SHORTCUT - GAIN 2 MILES
YOU CROSS A STREAM AND FILL YOUR CANTEEN
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AFTER A HARD DAY, YOU MAKE CAMF

YOU MADE 16 MILES TODAY

YOU HIKED 3SMILES TOTAL

YOU SLEFT WELL - READY FOR A& GOOD DAY OF HIKING
DAY 4

CHOOSE YOUR SPEED?Z2

HIKING AT THE RATE OF 10 MILES/DAY

YOU FIND A SHORTCUT - GAIN 2 MILES

YOU TAKE THE WRONG TRAIL - LOSE 2 MILES

AFTER A HARD DAY. YOU MAKE CAMF

YOU MADE 10 MILES TODAY

YOU HIKED 4SMILES TOTAL

BEAR CARRIES OFF YOUR FACEK - LEAVES YOUR CANTEEN
DAY S

CHOOSE YOUR SFEED?3

HIKING AT THE RATE OF 12 MILES/DAY

YOU CROSS A STREAM AND FILL YOUR CANTEEN

YOU TAKE THE WRONG TRAIL - LOSE 2 MILES

AFTER A HARD DAY, YOU MAKE CAMP

YOU MADE 10 MILES TODAY

YOU HIKED SSMILES TOTAL

CONGRATULATIONS!! YOU REACHED THE FINISH LINE!!
YOU WON - FIRST FLACE!'!

WANT TO TRY AGAIN?N

PROGRAM LISTING
95 DIM A%(1)
100 PRINT "BACKFPACE RACE"

105 PRINT "WANT INSTRUCTIONS"j;
110 INPUT A%

115 IF A% = "Y" THEN &50
120 F = §

122 6 = 0

125 A = 1

130 W = 1

135°D = §

140 M = O

145 8 = 0

150 E = 0

155 PRINT "DAY ";A
160 A = A + 1

185 PFPRINT “"CHOOSE YOUR SPEEDYs

190, INPUT J

195 ON J GOTO 200,215,230, 300

200 LET 8 = INT £ /RND (1) %X. 8 %)

205 . PRINT "HIKING AT THE RATE OF ":;83"MILES/DAY"
210 60T0 350

215 LET 8 =.1Q
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220 PRINT "HIKING AT THE RATE OF "3S:" MILES/DAY" w 462 G = 0

225 6GO0TO 350 465 NEXT I
230 LET S = INT ¢ RND (1) % 15 + 1) 470 FPRINT "AFTER A HARD DAY, YOU MAKE CAMP"
235 IF 8 < 11 THEN 230 o SR R o
240 FRINT "HIKING AT THE RATE OF "3;S:;" MILES/DAY" 480 § = 0
245 LET R = INT ¢ RND (1) % 6 + 1) 485 M =M + S
250 ON R GOTO 255,270,350,350, 350,350 490 PRINT "YOU MADE ";S;" MILES TODAY"
255 FRINT "GET BLISTERS - ONLY MAKE 4 MILES” 495 PRINT "YOU HIKED “jMj"MILES TOTAL®
S a0 500 IF M *» = 50 THEN 720
265 BGOTO 470 05 D = D" =%
270 PRINT "SLIF ON A& LOG - LOSE PACE IN STREAM" k0 s ik
275 E = O 515 IF F + 1 > = D THEN 540
280 GOTO 470 e | IF 6 > O THEN 52%
00 LET 8 = 0 522 @ = 1
305 FRINT "STAYING IN CAMFP TODAY" S2F  6OTO 535
O LET'R = INT CORNDI 1) % % 1Y 525 FRINT "YOU RAN OUT OF FOOD"
15 ON R GOTO 320,330,485 530 60TO 705
320 FRINT “RANGERS ARéIVE AND CARRY YOU ouT" S35 FRINT "YOU ARE RUNNING LOW ON FOOD - BETTER SFEED
325 GOTO 765 UF TOMORROW"
3IT0  PRINT "YOU RECUFERATE GUICKER THAN YOU THOUGHT" 540 IF 8 > & THEN S85
335 FPRINT "YOU CAN HIKE 4 MILES TODAY" 545 FRINT "YOU HIKED LESS THAN 7 MILES TODAY"
340 8 = 4 550 FRINT "YOU MUST MAGKE A DRY CAMF AND DRINK FROM YOUR
345 GOTO 350 CANTEEN"
350 REM XXWHAT HAFFENS TO YDU DURING YOUR DAY 955 IF W > 0 THEN 575
3= EOR I =.1 TO 2 565 FRINT "WHOOFPS - YOU DON’T HAVE ANY WATER IN YOUR
360 LET R = INT ¢ RND (1) % & + 1) CANTEEN! ! "
I65 ON R GOTO 3I70,385,400,415,430,450 5647 IF E = 1 THEN 705
370 PRINT “YOU TAKE THE WRONG TRAIL - LOSE 2 MILES " 570  FRINT "YOU HAVE TO GET WATER TOMORROW OR YOU LOSE"
I75 8§ =8 - 2 : 578 £ = 4
I80 GOTO 465 580 W = O
85 PRINT "YOU FIND A SHORTCUT - GAIN 2 MILES” 581 GOTO 585
390 8 = 5 + 2 582 W = 1
395 BOTO 465 583 E = 0
400 PRINT "THE TRAIL IS WASHED OUT - LOSE 4 MILES" S8% LET'R = INT ¢ RND €¢1) % & + 1)
405 8 = S - 4 590 ON R GOTO 595,610,640, 640,640,640
410 GOTO 465 595 FRINT "BEAR CARRIES OFF YOUR FACK - LEAVES YOUR
415 PRINT "YOU CROSS A STREAM AND FILL YOUR CANTEEN" ‘ CANTEEN"
420 W = 1 LO0 F = 0
421 E = 0 605 GOTO 155
425 GOTO 465 610 PRINT "SEUIRRELS GET INTO YOUR FACE - EAT 2 DAYS
430 PRINT "YOU SLIF OFF THE TRAIL — HURT YOUR LEG" O FOOD"
435 PRINT "YOU CAN ONLY HIKE 4 MILES" GISTF = F -2
440 S = 4 620 BOTO 155
445 GOTO 485 640 FRINT "YOU SLEFT WELL - READY FOR A GOOD DAY OF
450 PRINT "YOU MEET OTHER HIKERS - THEY GIVE YOU FOOD HIKING"
AND WATER" 645 GOTO 155
455 F = 5 650 FRINT "YOU ARE IN A SO MILE CROSS—-COUNTRY BACKFPACK
460 W = 1 RACE
461 E = ©
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655 FRINT "YOU START WITH 5 DAYS OF FOOD AND 1 DAY OF

WATER"

660 PRINT "YOU CHOOSE YOUR HIKING SFEED EACH DAY AS
FOLLOWS"

65 | BRINT " 1 - HIKE LESS THAN 10 MILES"

670 PRINT " 2 = HIKE 10 MILES"

675  PRINT " 3 - HIKE MORE THAN 10 MILES"

680 FPRINT * 4 - STAY IN CAMP"

690 PRINT "YOU LOSE AND HAVE TO RADIO FOR HELF IF"
695 FRINT "YOU GO WITHOUT WATER FOR 2 DAYS"

496 FRINT "OR YOUR FOOD SUFPPLY 1S LOW FOR 2 DAYS"
700 G6OTO 120

705 REM xXHAVE TO DROF OUT OF RACE

710 FPRINT "RADIO FOR HELF, YOU AREN'T GOING TO MAKE IT"

715 GDTO 765

720 REM xxYOU REACH THE FINISH LINE

725 FPRINT "CONGRATULATIONS!'! YOU REACHED THE FINISH
EINE. |

730 R = INT ( RND (1) % 3)

735 R = R % 10

740 IF R > O THEN 755

745 PRINT, "YDU WON - FIRST PLACE!!"

750 GOTO 765

755 PRINT "THERE ARE "3;R3;" HIKERS AHEAD OF YOU"

760 PRINT "BETTER LUCK NEXT TIME"

765 FRINT "WANT TD TRY AGAIN";

770 INFUT A%

775 IF A% = "Y" THEN 100

780 END

Note: Notice that different things can happen dependiﬁg on how
fast the hiker chooses to travel.

VARIABLE LIST

F —Days of food left — starts with 5

W —Water in canteen — starts with 1

D —Dauys left to hike

M —Total miles traveled

S —Miles traveled during the current day

T —Flag used to control options, if T>0, program specifies speed

J —Hiking speed input

E —Set to 1 if player runs out of water. If player is out of water for
2 days in a row, forces player to radio for help.

G —Set to 1 if player runs out of food. Forces player to radio for
help if player is out of food for 2 days in a row.
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APPENDIX A

Differences Between the Versions of BASIC

BREAK KEY Every computer has a break—or program
interrupt—key. However, some use a different name,
or require a combination of keys. Use the program-
mer’s reference manual included with your computer to
determine what it uses. In this text, we have adopted
the convention of referring to this key as the break key.

RANDOM NUMBER FUNCTION (RND) The format for
this function varies. The Apple, HP-2000, Atari, Os-
born and IBM use RND(1), the TRS-80 uses RND(0),
and the TI uses RND. The Osborn and IBM computers
also require the statement RANDOMIZE in the begin-
ning of the program in order to get a different series of
random numbers each time the program is run.

PRINT statement using , (comma) or ; (semicolon) The
spacing produced by the , and the ; varies with each
version of BASIC. Therefore, some of the programs,
such as MVP in Chapter 10, which print a heading and
columns of numbers, may not line up on your com-
puter as shown in the sample output. Experiment with
your own computer to determine the proper spacing.

IBM BASICA, Osborn CBASIC, BASIC-Plus and Altair Ex-
tended Basic These versions of BASIC allow string
arrays. The programs in this text use standard BASIC
which does not have string arrays. In order to run these
programs, leave out the string variables in the DIM
statements.
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Atari-BASIC Does not have a TAB function. You can
convert programs that use this function as follows:
a) replace TAB(10);“*”
-with-
PRINT “(10 spaces)”;*“*”
b) replace TAB(W);“*”
-with-
FORI=1TO W-1
PRINT & 2
NEXT I
PRINT “*”

TI-BASIC Does not allow use of DIM statement with string
variables. In order to run the programs in this text, sim-
ply eliminate the string variables in the DIM statement in
each program.

—Does not have string functions needed in order to
combine strings. Therefore, the following programs in
Chapter 5 cannot be run on the TI:

RHYME

AUTHOR

Radio Shack—TRS-80 Color BASIC Does not use the
word LET in assignment statements. Therefore, leave
this word out when entering these statements. For

example:
Instead of: LETA=B + 1
Use: A=B + 1

HP-2000 BASIC The format for the multiple GOTO
statement is different from the one used in the pro-
grams in this text.

Instead of: ON X GOTO line # line#,. etc
Use: GOTO X OF line# line#,. . etc
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MUORE BASIG THAN AGG

KIDS! Write your own computer games!
PARENTS! Your kids can show you how!

TEACHERS! Use this book as a text for programming
classes!

There's so much you can do on a computer—once you
know how. This easy-to-follow guide can serve as an
introduction to any computer which uses the BASIC
programming language. BASIC FUN begins with the
most simple programs for beginners and progresses to
more difficult programs for expert programmers.
There's everything from drawing a rocket ship that
blasts off your video terminal to figuring out time differ-
ences around the world, and calculating your favorite
ballplayer's batting average to teaching your comput-
er a magic trick. These programs are for anytime, any-
where —home and school—and anybody who's ever
been interested, curious, or fascinated by computers.
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