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PREFACE

The purpose of this book is to provide teachers with
techniques for entering and modifying BASIC prorrams. The
underlying theme of this book is that a teacher need no<
become a programmer to benefit from being able to use and
modify BASIC programs.

The key to the successful use of software in the classroom
is the ability to individualize software prosrams and, mcre
importantly, softwvare content. By far, the teacher is in the
best position to determine what material is apprerriate and
how the computer zan best be used to facilitate classrocm
learning and instruction.

The goal of this book is very straightforward: to demon-
strate how BASIC programs can be entered and modified so as
to individualize instruction. When one consilers the tra-
mendous number of free BASIC software programs available,
learning a few basics of BASIC will unlock yet ancther door

for the classroom teacher to improve classroom performance.
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USING PROGRAMS

The programs in this book have been designed for use
with the Apple II series (II, II+, IIe and IIc). Before you
begin ¢ntering and modifying programs, do the following:

FIRST: Insert an initialized disk into the disk drive.

If an initialized disk is not avaiiable, insert
the DOS System Master Aisk that comes with the
Apple.

If a disk or disk drive is not available, 70 to

the next step.

SEéOND: Switch on the Apple. If a disk or disk drive is
not available, hold duwn the key labeled CONTROL
while pressing the key labeled RESET. This will
allow you to run programs in BASIC. Needless to
say, without a disk or disk drive, you will not be

able to save programs on disk.

With an initialized disk in the disk drive, the Apple
switched on, and after a bit of whirring from the disk drive,
you are ready to enter a BASIC program. A bracket, generated by

the Apple, indicates that you are ready to enter a BASIC

instruction: .

Each program is presented in a building block fashion.
Program instructions are added, one-by-one, to demons:rate

the purpose of each instruction. Each program begins with
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a xernel program (i.e., 1.0, 2.0, 3.0). The following

sample shows how a kernel program is entered and run:

0.0 Sample Kernel Program

A PRINT statement can be used to solve various arith-
metic problems. The instruction is entered exactly as shown.
The number before the instruction, 120, is the line number.
Unless otherwise directed, the Apple begins processing the
instruction with the lowest line number, then the next lowest,
until all the instructions have been completed. After the
line has been entered, press the RETURN key. This indicates

that a single instruction will be sent to the Apple's memory.

1120 PRINT 946 (press RETURN key)

After an instruction or set of instructions has been
entered, run the program by typing the word RUN. When you

run the above single instruction program, the sum of 9+6
will appear:

IRUN

15
0.1 Using Variables

The first modification in the kernel program is the

use of variables. This modification is made by simply
re-entering line 120 and then adding lines 80 and 90. When

these changes have been made, run the program and the sum

of X and Y will be printed. Further modify the program by
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assigning different values to X and Y, and thexn run the pro-

gram with these new values.
180 X=9

190 Y=64
1120 PRINT X+Y

IRUN
15

If you want to see your program on *he screen, enter

the command LIST and a listing of all your program instructions

will appear.

JLIST
80 X = 9
°0 Y = 6

120 PRINT X + Y

Remember: To add an instruction, modify an instruction
or to correct an error, simply enter the line number and
then the instruction. The instruction most recently entered

will erase the previous instruction.

Now, before we actually begin, enter the word NEW and
press the RETURN key. This will clear the Apple memory and
thus prepare the Apple for the Math Tutorial program that

follows.

INEW
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1.0 Math Tutcrial

We will begin developing a math tutorial ty first
programming a single math problem. he problem consists
of three parts: 1) the probliem, 2) the response, and 3)
feedback.

The below listing s;hows the interrelationship between
the problem, response and feedback components. First,
the problem 9 + 6 is printed. Second, the student enters
an aaswer which is stored in a variable called A. Last,
the response is svaluated. If the answer entered and
stored in A is equal to 9 + 6, then CORRECT is printed.
If the answer entered and stored in A is not equal to
9 + 6, the problem and correct answer are printed and the

frame ends.

10 REM ADDITION

120 PRINT 9" + """ = "3

130 INPUT A

160 IF A =9 + 6 THEN 190
170 PRINT 9" + "6" = "9 + 4
180 GOTO 270

190 PRINT "CORRECT!'"

270 END
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1.1 Fntering Programs

\
Every program is entered line-by-line. After an ‘
initialized disk has been placed in the “‘sk drive and |
the Apple is turned on, a bracket will appear on the
screen. The bracket indicates that the Apple is ready
to accept a BASIC program.

The first line in the program is

10 REM ADDITION

Enter this line exactly as shown after the bracket.
At the end of the line, press the RETURN key. This informs
the Apple that one line or instruction has Peen completed.
The RETURMN key is pressed after each line or instruction
is completed.

Enter the following lines exactly as shown. Don't

forget to press the RETURN key at the end of each line.

310 REM ADDITION

1120 PRINT 9" + "&" = "j
31130 INPUT A

1160 IF A=9+6 THEN 190
31170 PRINT 9" + "6" = "9+6
3180 GOTO 270

1190 PRINT "CORRECT!®

1270 END
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1.2 Running Programs

After all the lines have been entered, type LIST.
This command lists the entire program you have just entered
on the screen. Now run the program by typing the command
RUN. After an incorrect response, the problem and
correct answer should be printed. Run the program again
and enter the correct answer. If all is well, the prompt

CORRECT will be printed.

LIST

10 REM ADDITION

120 PRINT 9" + "6" = "3

130 INPUT A

160 IF A = 9 + 6 THEN 190
170 PRINT 9" + "6" = "9 + &
180 GOTO 270

190 PRINT "CORRECT!'"

270 END

JRUN

22
15

? + 6
9+ 6

I
b

JRUN
9 + 6 = 7?15
CORRECT!
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1.3 Bugs

Mistakes or bugs are easily taken care of by simply
re-entering the guilty line. Re-type line 120 as follows:

120 PRIMT 9" + "6" = "3

Now, try and run the program. Because PRINT is spelied
PRIMT, the Apple senses a syntax error and the program is
interrupted. The program will not run correctly until
this error is deleted.

The usual procedure for debugging is to first LIST
the program, see where the error is, and then re-type

the line containing the error.

1120 PRIMT 9" + "6" = ";
IRUN

?SYNTAX ERROR IN 120
JLIST

10 REM ADDITION

120 PRIMT9" + "6" = ";

130 INPUT A

i60 IF A =9 + 6 THEN 190
170 PRINT 9“ + ll6ll - ll9 + 6
180 GOTO 270

190 PRIMNT “CORRECT!'!"

270 END

1120 PRINT 9-! + “6" - u;

JRUN
9 + 6 = 7?15
CORRECT!
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1.4 Variables

We have already used a variable when we entered and
stored an answer in the variable A. The Addition program
can be given considerable more flexibility by using
variables <o print the problem. Add lines 80 and 90 as
shown, and then modify lines 120, 160 and 170.

Now, with the variables X and Y, we can easily change

the problem without re-entering lines 120, 160 and 170.

10 REM ADDITION

80 X = 9

0 Y = 4

120 PRINT X" + "Yy" = »;

130 INPUT A

160 IF A = X + Y THEN 190
170 PRINT X" + "Y" = "X + Y
180 GOTO 270

190 PRINT "CORRECT'"

270 END

1]
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1.5 Random Numbers

Rather than specifying the value of X and Y, we can
leave that to the Apple by generating random numbers. Modify
lines 80 and 90 exactly as shown. These modifications
resul: in random numbers, ranging from 0 to 9, to be
stored in X and Y.

A brief explanation: the RND(1) function results in
a random number between 0 and .999999999. The number
generatec is multiplied by 10. As an example, RND(1)
might result in .351326749. When multiplied bty 10, the
result is 3.51326749. Finally, the INT function changes

this number to an integer. Thus, 3.51326749 becomes 3.

10 REM ADDITION

80 X = INT ( RND (1) * 10)
90 Y = INT ( RND (1) * 10)
120 PRINT X" + "Yy" = "3

130 INPUT A

160 IF A= X + Y THEN 190
170 PRINT X" + "Yy" = "X + ¥
180 6GOTO 270

190 PRINT "CORRECT!'™

270 EMD

12
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1.6 Loops

A loop in BASIC is a programming technique for
repeating a series of instructions. We can use a loop
to present a series of problems. As “hown below, the loop
begins in line 60 and ends in line 230. As indicated by
the 5 in line 60, this loop results in the presentation of
five problems. Afte~ +*he presentation of five problems,

the loop ends.

i0 REM ADDITION
60 FOR K= TO S

80 X = INT ( RND (1) # 10)
©0 ¥ = INT ( ®No (1) * 10)
120 PRINT X" + "y* = “;

130 INPUT A

160 IF A= X + Y THEN 190
170 PRINT X" + "Yy" = "X + Y
180 GOTO 230

190 PRINT "CORRECT!'"

230 NEXT K

270 END

13
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1.7 Clearing the Screen

Each time the program is run, there is quite a bit
of material on the screen. You might have a listing of the
program, problems from previous rurs, syntax errors, znd
who knows what. The HOME instruction is extremely useful
in that it clears the screen and sends the cursor to
the upper right-hand corner of the screen. You right
call the HOME instruction the BASIC bousecleaner.

Note that when the screen is cleared using HOME, the
program is still in the Apple‘s memory. Although you can't

see the progr.m, it's there and ready to work.

10 RZ=M ADDITION

40 HOME

60 FORK =1 T0 S

80 X = INT ¢ RND (1) # 10)
90 Y = INT ¢ RND (1) #* 10V
:20  PRINT X" + "y" = »,
130 INPUT A

160 IF A = X + Y THEN 190
170 PRINT X" + "Y" = ux 4+ y
180 GOTO 230

190 PRINT "CORRECT'"

230 NEXT K

270 END

14
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1.8 Skipping Lines
Sometimes the simplest of instructions can be the

most useful. As the program now stands, the problems appear

on the screen immediately after one another. e certainly

don't went to cause undue éonfusion on the screen so it's

a good idea tn insert a blank line between problems. This

is achieved by inserting a simple PRINT statement in line

100.
100 PRINT

A PRINT statement, followed by nothing, results in a

line being skipped on the screen.

{ 10 REM ADDITION

40 HOME

60 FORK=1TO0S

80 X = INT ( RND (1) * 10)
90 Y = INT ¢ RND (1) #* 10)
100 PRINT

120 PRINT X" + "Y" = "j

130 INPUT A

160 IF A = X + Y THEN 190
170 PRINT xll + IlYll - le <+ Y
180 GOTO 230

190 PRINT "CORRECT!'!"

230 NEXT K

270 END
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1.10 Problem Number Contrcl

We have used variables to store answers and to print
addends. Ve can also use a variable to control the number
of problems that are presented. As shown in the listing below,
the variable N in line 20 determines the number of problems
that are presented. In order to use N, line 60 must also
ve modified as shown.

Although N can be virtually any size (but be humans when
presenting problems), N has been set to present only three
rroblems in the below listing. Three problems is usually
enough to determine whether the program is working after

a4 change or modification.

10 REM ADDITION

20N = 3

40 HOME

60 FOR K =1 TO N

B0 X = INT ( RND (1) x 10)
90 Y = INT ( RND (1) * 10)
100 PRINT

120 PRINT X" + "Y" = ";

130 INPUT A

160 IF A = X + Y THEN 190
170 PRINT X" + "Y" = "X + Y
180 GOTO 230

190 PRINT "CORRECT!'"

230 NEXT K

270 END
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1.11 Addend Size

The size of each addend in problems is determined by

lines 80 and 90. If addends ranging from 0 10 20 are desired,

the following modifications are made:

10 REM ADDITION

20 N = 3

40 HOME

60" FOR K =1 TO N

80 X = INT ( RND (1} * 21)
90 Y = INT ( RND (1) % 2!')
100 PRINT

120 PRINT X" + "y" = ";
130 INPUT R

160 IF A= X + Y THEN 190
170 PRINT X" + "Y" = "X + Y
180 6OTO 230

190 PRINT "CORRECT'"

230 NEXT K

270 END

If 2 smaller addend size is desired, say 0 to 4, then

the following modifications are made:

10 REM ADDITION

20N =3

40 HOME

60 FOR K =1 TO N

B0 X = INT ( RND (1) * S)

90 Y = INT ( RND (1) * 5)
100 PRINT
120 PRINT X" + "y" = u;

13C INPUT A

160 IF A = X + Y THEN 190
170 PRINT X" + "¢" = "X + Y
130 o0TO 230

1997 PRINT "CORRECT'"

230 NEXT K

270 END

17
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1.12 Variable Addend Size

Changing lines 80 and 90 each time a new maximum addend
size is wanted can be tedious. This problem is solved by
using a variable in lines 80 and 90. The variable M is
used to determine the maximum size of each addend. The var-
iable M is first defined (or set) in line 30. As shown, M
is set to 10 which means that the addends randomly generated

and sored in X and Y will range from 0 to 9.

10 REM ADDITION

20 N =3

30 M = 10

40 HOME

40 FOR K = 1 TO N

80 X = INT ( RND (1) # M)
90 Y = INT ( RND (1) * M)
100 PRINT

120 PRINT X" + "Y" = ",
130 INPUT A

160 IF A = X + Y THEN 150
170 PRINT X" + "Y" = »X + Y
180 GOTO 230

190 PRINT “CORRECT!'"

230 NEXT K :

270 END

18
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1.13 More Screen Cleaning

We cleared the screen in line 40, but the problems
then followed one after the other. We can clear the screen
prior to the presentation of each problem by adding a HOME
statemer.t in line 70 (which is at the beginning of the

loop that presents problems).

When HOME is _nserted in line 70, what happens when the
program is run and correct answers entered? See if you

can explain what is harrening to the CORRECT prompt before
going on to the next section.

10 REM ADDITION

20 N =3

30 M = 10

40 HOME

60 FOR K =1 TON

70 HOME

80 X = INT ( RND (1) * M)
90 Y = INT ( RND (1) * M)
100 PRINT

120 PRINT X" + "Y" = “j
130 INPU

160 IF A = X + Y THEN 190
170 PRINT X" + "y" = "X + Y
180 GOTO 230

190 PRINT "CORRECT!'"

230 NEXT K

270 END

19
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1.14 Delay Loops

19

When the screen is cleared before cu..a problem, there

is no delay after the prompt.

Thus, after a correct is

printed but it appears so briefly (before the scresn is

cleared for the next problem) that you can
On a similar basis, following an incorrect

feedback appears so briefly that it is all

hardly see it.
response, the

but useless.

The problem is solved by adding a simple deiay loop.

A delay loop has one function: to give the Apple a busy task

in order to cause a time delay.

The delay loop in lines

210 and 220 causes the Apple to ro from line 210, to 220,

and back to 210 fifteen hundred times!

A lot of work, but

it only takes the Apple approximately *wo seconds.

Line 18 was changed from GOTO 230 to GOTO 210. Can

you explain why?

delay loop, line 180 is GOTO 210, and an incorrect problem is

entered?

10 REM ADDITION

20N =3

J0M=10

40 HOME

60 FOR K =1 TO N

70 HOME

80 X = INT ¢ RND (1) * M)
Q0 Y = INT ( RND (1) * M)
100 PRINT

120 PRINT X" + "Y" = "3
130 INPUT A

160 IF A =X + Y THEN 190
170 PRINT X" + "Y" = "X + ¥
180 6OTO 210

190 PRINT "CORRECT'"

210 FOR D = 1 TO 1500

220 NMNZIXT D

230 NEXT K

270 END

What happens if the »rogram is run with the

20
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1.15 Summary Score

If we want to print the number correct after all tae
problems have been presented, we need to tally correct re-
sponses. This is accomplished by adding line 210. Each
time a problem is correctly answered, 1 is added to variable
C. .

Afier all the problems have been presented, the screen
is cleared in line 240. Finally, the number of problems

presented (and stored in N), and the number correct are

printed.

10 REM ADDITION

20 N = 3

30 M= 10

20 HOME

40 FOR K =1 TO N

70 HOME

80 X = INT ( RND (1) # M)
90 Y = INT ( RND (1) = M)
100 PRINT

120 PRINT X" + "Y" = ";

130 INPUT A

160 IF A = X + Y THEN 190

170 PRINT X" + "Y" = "X + Y

180 GOTO 210

190 PRINT "CORRECT'!"

200C =C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEXT K

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT "NUMBER COKRECT = "C

270 END
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1.16 Personal Ind vidualization
The program can be individualized for each student by
including the student's name when giving correct feedback.

This is achieved by first inputting the student's name in

line 50:

50 INPUT "WHAT IS YOUR NAME? ";N$
Next, change line 190 so that after the ORRECT prompt
the strdent’s name is printed. VWhst is the purpose of the

space after the comma in line 1947

10 REM ADDITION

20N =3

oM =10

40 HOME

50 INPUT "WHAT IS "'0UR NAME? ";3;N
$

&0 FOR K =1 TO N

70 HOME

80 X = INT ( RND (1) * M)

90 Y = INT ¢ RND (1) * M)

100 PRINT

120 PRINT X" + "Y" = "3

130 INPUT A

160 IF A = X + Y THEN 190

170 PRINT X" + "Y" = "X + Y

180 GOTU 210

190 PRINT "CORRECT, "hs$"!"

200 C=C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 MEXT k

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT "NUMBER CORRECT = "C

270 END

22
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1.17 INPUT Prompt

be entered. This

10
20
30
40
So

60

70

80

90

100
120
130
160
170
180
190
200
210
220
230
240
250

260
270

(?) Suppression

When an INPUT statement is used, the Apple prints a
question mark prompt (?) to indicate that something should
prompt can be suppressed using a null
string (a set of quotation marks), followed by a semicolon

and then the variable in which a value is entered.

REM ADDITION
N=3
M= 10
HOME
INPUT "WHAT IS YOUR NAME? ";N
$
FOR K =1 TO N
HOME
X = INT ( RND (1) # M)
Y = INT ( RND (1) # M)
PRINT -
PRINT xll + llYll - "ne
INPUT ""3A
IF A =X+ Y THEN 1990
PRINT X" + "Y" = "X + Y
60TO 210
PRINT "CORRECT, "Nsg"'"
C=C+1
FOR D = 1 TO 1500
NEXT D
NEXT K
HOME
PRINT "NUMBER OF PROBLEMS =
IIN
PRINT "NUMBER CORRECT = "C
END

23
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1.18 The VTAB Statement

The VTAB determines at which line the Apple wi.l print.
There are 24 lines on the Apple screen. If VTAB is set to
5 (VTAB 5), then the Apple begins printing at line 5. If

VTAB is set to 10 (VTAB 10), then the Apple begins printing
at line 10.

The PRINT statement in line 100 has been replaced with
a VTAB statement which causes each problem to be print2d at
line 10. Because problems are printed at line 10, correct

and incorrect feedback is given in the next line or line 1ll.

10 REM ADDITION

20 N = 3

30M =10

40 HOME

50 INPUT "WHAT IS YOUR NAME? "3N
$

60 FOR K= 1TON

70 HOME

80 X = INT ( PND (1) # M)

90 Y = INT ( RND (1) = M)

100 VTAB 10

120 PRINT X" + "Y" = ";

130 INPUT ""3A

160 IF A= X + Y THEN 190

170 PRINT X" + "Y" = "X + Y

180 GOTO 210

190 PRINT "“CORRECT, "Ms$"!"

200 C=€C + 1

210 FOR D =1 TO 1300

220 NEXT D

239 NEXT K

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT "NUMBER CORRECT = "C

270 END

24
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1.19 The HTAB Statement

The VTAB controls the line position and the HATB controls
the column pocition. The Apple has 40 screen columns. If
HTAB is set to 8 (HTAB *), printing begins in the =ighth column.
If VTAB is set to 15 (VTAB 15), then the Apple begins printing
in the fifteenth column.

Two HTAB statements have been added to the program.
First add line 110 and run the program. What happens when
the feedback is printed. Now add line 150. Why has line 150

been added to the program?

10 REM ADDITION

20N =3

30M =10

40 HOME

SO0 INPUT "WHAT IS YOUR NAME? “3N
E

60 FOR K =1 Tu N

70 HOME

80 X = INT ( RND (1; * M)

90 Y = INT ( RNG (1) * M)

100 VTAR 10

116 HTAB 15

120 PRINT X" + "Y" = "3

130 INPUT ""3A

150 HTAB 15

160 IF A =X + Y THEN 190

170 PRINT X" + "Y" = "X + Y

180 GOTO 210

190 PRINT "CORRECT, "N$"'"

200C=C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEXT K

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
llN

260 PRINT "NUMBER CORRECT = "C

270 END

25
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1.20 Making those "little" but Important Changes

25

The greatest benefit of being able to use and modify

your own software is that you can make whatever changes

You seem appropriate. In the Addition program, you might

feel that it's a good idea to skip a line between ths problem
and feedback because it might make the output a little

easier to read. This is accomplished easily enough by

adding a PRINT statement in line 140.

10 REM ADDITION

20N =3

30 M =10

40 HOME

SO INPUT "WHAT IS YOUR NAME? ";N
$

60 FOR K =1 TO N

70 HOME

80 X = INT ( RND (1) * M)

90 Y = INT ( RND (1) * M)

100 VTAB 10

110 HTAB 15 .

120 PRINT X* + "y¢» = "3

130 INPUT ""3A

140 PRINT

150 HTAB iS5

160 IF A= X + Y THEN 190

170 PRINT X" + "Y" = "X + Y

180 60710 210

190 PRINT "CORRECT, "N$"!"

220C=C+ 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEXT K

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

26G PRINT "NUMBER CORRECT = "C

270 END

26
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1.21 ¢.ving Programs

The program is completed and you are ready for a rest,
but don't turn off the Apple or type NEW! If you do ei.ler
of these, your program will be destroyed. Wherever you want
.0 save a program on disk, use the SAVE command.

To use the SAVE command, type the wcrd SAVE, followed
by the name that you wish to give the program. As shown
below, the program is saved on disk under the file name
ADDITION. We could have used any name to save the program.
T>s, if we had used SAVE EGOR, the program in the Apple's

memory would have been saved under the file name EGOR.

1SAVE ADDITION

After a progrezn is saved, it's probably a good idea .
tc use the CATALOG command to print all the files or disk
to be sure that the file you have attempted to save has

actually be<en saved.

1CATALOG
DISK VOLUME 254

A 002 HELLO
A 003 ADDITION

27
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1.22 Subtraction
The basic Addition program can be modified and in-

dividualized in a great many ways. The program is easily
converted to a subtraction program by modifying lines 120,
160 and 170. In line 120 X+Y is the minuend and Y alone is
the subtrahend so that the minuend is always equal to or

greater than the subtrahend.

Although the REM (or remark statement) in line 10 is not
prcessed, this line has also been changed so that when you

see the listing you will quickly know that this is a sub-
traction tutorial.

10 REM SUBTRACTION

20N =3

30 M= 10

40 HOME

S0 INPUT "WHAT IS YOUR NAME? "sN
$

60 FOR K =1 TO N

70 HOME

80 X = INT ( RND (1) # M)

90 Y = INT ( RND (1) * M)
100 VTAB 10
110 HTAB 15

120 PRINT X + Y" — wyn = »u,
130 INPUT "";A ’
140 PRINT

150 HTAB 15

160 IF A = X THEN 190

170 PRINT X + Y" —~ nyw = uy

180 GOTO 2190

190 PRINT “"CORRECT, “N$"!'"

200C=C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEX™ K

240 HOME

250 PRINT “NUMBER OF PROBLEMS =
IIN

260 PRINT “NUMBER CORRECT = "C

270 "D
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1.23 2isk Pusiness
Before you go on to the next program modification, you
r _ght want to save the Subtraction program on disk. As
a matter of fact, each time you create a relatively unique
program (e.g., subtraction, multiplication, aivision game, etc.),
it is an execllent idea to save the program on disk. This
is especially important if you clear the Apple's memory
in order to enter (or LOAD) a new program.
As with the subtraction program, the SAVE command is
used to save the program on disk. After the program has

been saved, give the CATALOG command to be sure that the

program is on disk.

1SAVE SUBTRACT
1CATALOG

DISK VOLUME 254
A 002 HELLO

A 003 ADDITION
A 003 SUBTRACT
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1.24 Multiplication

The BASIC operator for multiplication is an asterisk
or *. Lines 120, 160 and 170 are changed to present =~ mul-
tiplication tutorial. In line 170, why is an X printed on
the screen to show multiplication, but an * is used to

actually multiply X and Y?

10 REM MULTIPLICATION

20 N = 3

30M= 10

40 HOME

SO0 INPUT “WHAT IS YOUR NAME? ";N
$

60 FOR K =1 TON

70 HOUME

80 X = INT ( RND (1) * M)

90 Y = INT ( RND (1) * M)
100 VTAB 10
110 HTAB 15

120 PRINT X" X "Y" = "3
130 INPUT "";A
140 PRINT

150 HTAB 15

160 IF A =X # Y THEN 190

170 PRINT X* X "Y* = "X # Y

180 GOTO 210

190 PRINT "CORRECT, "N$"!"

200C=C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEXT K

240 HGME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT “NUMBER CORRECT = “C

270 END
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1.25 Division

The slash symbol indicates division in BASIC. Thus,
10 / 2 results in a quotie..t of 5. Lines 120, 160 and 170
are modified in order to present a division tutorial. Line
91 is added to insure that the divisor (th2 variable Y) is
never 0. For each problem, the dividend is the product of

X and Y, and the quotient is X.

10 REM DIVISION

20N =3

30 M = 10

4C HDIME

S0 INPUT "WHAT IS YOUR NAME? ";N
$

60 FORK =1 TON

70 HOME

B0 X = INT ( RND (1) * M)
0 Y = INT ( RND (1) » M)
?1 IF Y = O THEN 90

100 VTAB 10

110 HTAB 15

120 PRINT X # Y" / "y = wg
130 INPUT "";A
140 PRINT

150 HTAB 15

160 IF A = X THEN 190

170 PRINT X # Y" / “y"

180 6OTO 210

19C PRINT "CORRECT, "Ns$"!"

200Cc=C + 1

210 FAR D =1 TD 1500

220 NEXT D

230 NEXT K

240 HOME

250 PRINT “NUMBER OF PROBLEMS =
llN

260 PRINT "NUMBER CORRECT = "C

270 END

llx
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1.25 Algebra

When the program is modified as shown below, M is
set to 51 and the random numbers generated and stored in
X and Y range from -25 to 25. First change lines 30, 80 and
90 as shown. Then modify lines 120, 160 and 170 to present
addition problems. The result will be problem involving
the addition of positive and negative integers, such that

each addend is an integer ranging from -25 to 25.

10 REM ALGEBRA

20 N =3

30M =51

40 HOME

S0 INPUT "WHAT IS YOUR NAME? "3:N
¥

40 FOR ¥ =1 TON

70 HOMc

80 X = INT ( RND (1) * M - 23)

90 Y = INT ( RND (1) * M - 25)
100 VTAB 10
110 HTAB 15

120 PRINT X" + "Y" = "3
130 INPUT "“;A
140 PRINT

1S5S0 HTAB 1S

160 IF A= X + Y THEN 190

170 PRINT X" 4 "Y" = "X + Y

180 GOTO 210

190 PRINT "CORRECT, “Ng"!'*"

200C =C + 1

210 FOR D = 1 TO 1500

220 NEXT D

230 NEXT K '

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT "NUMBER CORRECT = “C

270 END
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1.27 Algebra: Addition and Sultraction

The key to prescnting a combination of addition and
subtraction problems using negative and positive integers
is the addition .0of variable P ‘n line 91. This variable
determines which type of problem is printed (lines 111 o

12;), and how the problem is evaluated (lines 151 to 183).

10 REM ALGEBRA

20N =3

Io0M=001

40 HOMFE .

S0 INPUT "WHAT IS YOUR NAME? ";N
$

640 FOR K =1 TON

70 HOME

80 X = INT ( RND (1) * M - 23)

90 Y = INT ( RND (1) # M - 235)

?1 P = RND (1)

100 VTAB 10

110 HTAB 15

111 IF P > .5 THEN 122

120 PRINT XII <+ llYll - ll;

121 GOTO 130

122 PRINT xll - IIYII - lu;

130 INPUT "";3;A

140 PRINT

150 HTAB 15

151 IF P > .5 THEN 181

160 IF A =X + Y THEN 190

170 PRINT X" + "Y" = "X + ¥

180 GOTO 210

181 IF A =X — Y THEN 190

182 PRINT X" - "Y" = "X - Y

18% GOTO 210

190 PRINT "CORRECT, "Ns$"!'"

200 C=0C + 1

210 FOR D =1 TO 1500

220 NEXT D

230 NEXT K

240 HOME

250 PRINT "NUMBER OF PROBLEMS =
IIN

260 PRINT "NUMBER CORRECT = "C

270 END
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2.0 Word Flash

The Word Flash program is actually a tachistoscope that
presents words on the screen for a specified perivd of time.
After a word is presented, the screen is cleared and the
student must enter the exact word inat was presented. The
Word Flash program is easily modified to accommodate woras
from specific content areas (e.g., science, math, social
studies, etc.).

The first step in developing our Word Flash program is
to first create a frame tha* presents a word (or sting) on
the screen. evaluates a wcrd entered by the student, and then
provides feedback.

In the frame shown below, the word ASK is first shown
on the screen. The studert must then enter the word ASK

and then press the RETURN key. f the word entered and

stored in the string variable A$ is equal to the string ASK,

CORRECT is printed.

10 REM WORD FLASH

190 PRINT "ASK"

250 INPUT A%

280 IF A% = "ASK" THEN 320
290 PRINT "ASK"

300 GOTO 400

320 PRINT "CORRECT!"

400 END
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2.1 String Variables

A string variable is indicated by a dollar sign. The
following are string variables: A$, S¢, S$(1), W§. A
string variable holds a "string" of :haracters such as
words. In the Word Flash program string variables are used
to store the words flashed on the screen and the student's
response.

The word to be stored in the string varibale S§ is
determined in line 150. The string "ASK" is then replaced
by the string S$ in Zines 190, 280 and 290. Rather than
changing these lines each time a new word is presented,

we nced only change the word to be stored in S$ in line 150.

10 REM WORD FLASH

150 8% = "AasK"

190 PRINT S%

250 INPUT A%

280 IF A% = S$ THEN 320
290 PRINT S$

3J0C GOTO 400

320 PRINT "CORRECT!'"
400 END
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2.2 READ and DATA Statements

Words can be read into the S$ variable from DATA

statements by means of READ statements. The READ statement

in line 150 causes the wcrd ASK, which is contained in the

DATA statement ir. line 4106, to be read and stored in S§.

10 REM WORD FLASH

150
190
250
280
290
300
320
400
410

READ Ss

PRINT Ss$

INPUT AS

IF A% = S¢ THEN 320
PRINT Ss$

GOTO 400

PRINT "CORRECT:'"
END

DATA ASK
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2.3 Loops

A loop can be used to present a series of problems.
The loop below begins in line 100 and ends in line 360.
As indicated by the 5 ia line 100, this loop presents
problems.

Because five problems are given, five words must be
read from DATA statements. For every ifem specified in
a READ statement there must be a corresponding item in
a DATA statement. What happzns when the program is run
but only the word ASK is included in the DATA statement?

Because we don want the.program to e..d after an in-

co.rect response, line 300 mus . also be changed.

10 REM WORD FLASH

100 FOR K = 1 TO S

150 READ Ss

190 PRINT Ss

250 INPUT As

280 IF A% = S$ THEN 320

290 PRINT Ss

300 GOTO 360

320 PRINT "CORRECT'"

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK ,FU
NNY ’
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2.4 Clearing the Screen
In order to present zach word on a clear screen, the

HOME command is added in line 110. Before making any additional

changes, run the program. What happens after a correct or
incur-ect response?
The delay loop is needed in lines 340 and 350 so that
the student has sufficient time to read the feedback. Also,
the GOTO statement in line 300 must be changed in order to

direct control to the delay loop following an incorrect

response.

10 REM WORD FLASH

100 FORK =1 TO S

110 HOME

150 READ Ss

190 PRINT Ss

250 INPUT AS$

280 IF A$ = S$ THEN 320

290 PRINT Ss$

300 GOTO 340

320 PRINT "CORRECT!'"™

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.5 Flash Control

Lines 200, 210 and 220 determines the length of time
each word is flashed on the screen. After a word is printed
in line 190, the delay loop in lines 200 and 210 causes a
delay of approximately one second. Immediately following

this delay, the screesn is cleared by means of the HOME

statement in line 220,

10 REM WORD FLASH

100 FOR K =1 T0O 5

110 HOME

150 READ S%

190 PRINT Ss

20¢ FOP D =1 TO 750

210 NEXT D

220 HOME

250 INPUT As

280 1IF A$ = S$% THEN 320°

290 PRINT S$

300 GOTO 3I40

320 PRINT "CORRECT!"

340 FOR D =1 TD 1500

350 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.6 Now Screen Position
The VTAB statement is used to position the cursor
in the tenth row for each problem. As mentioned before, there
are 24 rows on the Apple's screen.
The VTAB is used before the word is printed in 1°ne
190. The VTAB must also be used after the HOME statement

in line 220. What happens if the VTAB is not used in line 2307

10 REM WORD FLASH

100 FORK =1 T0 5

110 HOME

150 READ Ss$

170 VTAB 10

190 PRINT S$

200 FOR D = 1 TQ 750

210 NEXT D

220 HOME

230 VTAB 10

250 INPUT As

280 IF A$ = S$% THEN 320

290 PRINT Ss$

300 GOTO 340

320 PRINT "CORRECT!'"

340 FOR D = 1 TO 1500

350 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.7 Column Screen Position

The Apple screen is ccmprised on 24 rows ana 40 columns.
The HTAB designates column position. Lines 180, 240 and 270
sets the cursor to p:int in the fifteenth row.

Because each HTAB nnly determines the column position tror
the neic item printed, HTAB's must be used before the stimulus

word is printed, before the student's response is entered,

and before feedback is given.

10 REM WCXD FLASH

100 FORK =1 T0O S

110 HOME

150 READ S$

170 VTAB 10

180° HTAB 15

190 PRINT S$

200 FOR D = 1 TO 750

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT A%

270 HTAB 15

280 IF R% = S$ THEN 370

290 PRINT S$

300 GOTO 340

320 PRINT "CORRECT!'"

340 FOR D = 1 TO 1500

IS0 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.8 Array Variables

Rather than reading each word into the S$ variable
each time through the loop, the words can be read into an
array prior to presenting the problem. As a result of
the loop in lines 40, 50 and 60, ASK is stored in S$(1), BIG
in S$(2), CLEAN in S$(3), DRINK in S$(4), and FUNNY in S$(5).
Lines 190, 280 and 290 must be changed to include the
array variable S$(K). The K variable is. incremented each time
through the loop beginning in line 100 (1, 2, 3, 4 and 5) so

that the five words are presented in sequential order.

19 REM WORD FLASH

40 FOR J =1 TO S

50 READ Ss$(J)

60 NEXT J

100 FOR K =1 TO0 S

110 HOME

170 VTAB 10

180 HTAB 15

1920 PRINT S$(K)

200 FOR D = 1 TO 750

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT A$

270 HTAB 15

280 IF A$ = S5$(K) THEN 320

290 PRINT S$(K)

300 60OTO 340

320 PRINT "CORRECT!"

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.9 Random Word Selection

The statement in iinc 140 generates a random number

ranging from 1 to 5. If 2 is generated, then the word in

S$(2) is printed (see line 190. If the random number generated

and stored in R is 4, then S$(R) is printed. Because R is

4, and the word DRINK is stored in S$(4), the word DRINK

is printed in iine 190.

10

40

S0

60

100
110
140
170
189
i90
200
210
220
230
240
250
270
280
290
300
320
340
350
260
400
410

REM WORD FLASH
FORJ =1T0S
READ S$(J)
NEXT J

FORK =1T0S5

HOME
R= INT ( RND (1) * 5+ 1)
VTAB 10

HTAB 15

PRINT S$(R)

FOR D = 1 TO 750

NEXT D

HOME

VTAB 10

HTAB 15

INPUY A$

HTAB 15

IF A$ = S$(R) THEN 320
PRINT S$(R)

GOTO 340

PRINT "CORRECT!'"

FOR D = 1 70 1500
NEXT D

NEXT K

END

DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.10 Word Number
The number of words read and presented is more easily

controlled by using a varibale to determine the number of

words. The variable N in line 20 indicates how mary words

are to be read and presented.

The variabl: N is added to line 40 to control the number

of words read into the S$(J) array; to control the number
of problem presented in line 100; and to control the range of

the random number generated and stored in R in line 140.

10 REM WORD FLASH
20 N = 3

40 FOR J =1 TON

50 READ S$(J)

60 NEXT J

100 FOR K = 1 TO N
110 HOME

140 R = INT [ RND (1) * N + 1)
17¢ VTAB 1<

180 HTAB 10

190 PRINT S$(R)

200 FOR D =1 TO 736
210 NEXT D

224 HOW

230 VTA. 10

24¢ HTAB 15

250 INPUT AS

270 HTAB 15

80 IF As$ = S$(R) THEN 320
<90 PRINT S$(R)

300 GOTO 340

320 PRINT "CORRECT!"
330 FOR D =1 TO 1500
350 NEXT D

360 NEXT K

400 END
410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.11 Unique Word Sequence

The array in lines 150 and 160 causes each word to
be presented only once. As soon as a random number is
generated and stored in R, T(R) is evaluated. If T(R)
is equal to 1 (which indicates that the word designated by
S$(R) has already been used, a new number is generated. If
R has not been used before, a 1 is added to T(R) and the

word in S$(R) is printed.

10 REM WORD FLASH

20 N = 3

40 FOR J =1 TON

50 READ S$(J)

50 NEXT J

100 FOR K =1 TO N .

110 HOME

140 R = INT ( RND (1) # N + 1)

150 IF T(R) = 1 THEN 14C

160 T(R) =1

170 VTAB 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D =1 TO 750

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

2350 INPUT A%

279 HTAB 15

280 IF As$ = S$(R) THEN 320

290 PRINT S$(R)

300 GOTO 340

320 PRINT "CORRECT!"

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY

Na
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2.12 Name Individualization

As with the Math Tutorial, the program can be individual-

ized by entering the student's name. Lines 70 and 90 are

added, and the statement in line 320 is modified to include

the student's name.

10
20
40
S0
60
70
20

100
110
140
130
160
170
180
190
200
210
22C
230
240
250
270
280
290
300
320
340
350
360
400
410

REM WORD FLASH

N=235

FORJ =1 TO N
READ S$(J)
NEXT J
HOME .

INPUT "WHAT 1S YOUR NAME? "3;N
$

FORK =1 TO N

HOME
R= INT ( RND (1) # N + 1)
IF T(R) = 1 THEN 140
T(R) = 1

VTAB 10

HTAB 15

PPINT S$(R)

FOR D = 1 TO 750

NEXT D

HOME

VTAB 10

HTAB 15

INPUT A$

HTAB 15

IF A$ = S$(R) THEN 320
PRINT S$(R)

30TO 340

PRINT "CORRECT, "N$"!'"
FOR D = 1 TO 1500

NEXT D

NEXT K

ENE

DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.13 Spacing

46

After a correct or incorrect response, the feedback

is printed immediately below the response entered. The

feedback is much easier to read if it is set apart from

the response entered by a blank line. This is accomplished by

printing the fecdback in the twelfth line as indicated

in line 260.

10
20
40
S0
60
70
90

100
110
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
320
340
350
360
400
410

REM WORD FLASH
N=235
FOR J =1 TO N
READ S%(J)
NEXT J
HOME
INPUT "WHAT IS YOUR 1 3ME? “3;N
$
FOR K =1 TO N
HOME
R = INT ( RND (1> # N + 1)
IF T(R) = 1 THEN 140
T(R) =1
VTAB 10
HTAB 15
PRINT S$(R)
FOR D = 1 TO 750
NEXT D
HOME
VTAB 10
HTAB 15
INPUT As
VTAB 12
HTAB 15
IF A$ = S$(R) THEN 320
PRINT S$(R)
60TO 340
PRINT "CORRECT, “Ns$"'"
FOR D =1 TO 1500
NEXT D
NEXT K
END
DATA ASK,BIG,CLEAN,DRINK,FU
NNY

47
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2.14 Correct Respcnses

The number of correct responses is tallied using the C

variable. After each correct response a one is added to

C. After al’ .e words have been presented, the screen

is cieared, and the number of problems and the number correct

are printed (lines 370, 380 and 390).

10 REM WORD FLASH
20 N = 5

A0 FOR J =1 YO N
S0 READ S$(J)

60 NEXT J

70 HOME

90 INPUT "WHAT IS YOUR NAME? ";N
$

100 FOR K =1 TO N

110 HOME

140 R = TINT ( RND (1) # N + 1)

150 IF T(R) = 1 THEN 140

160 T(R) =1

170 VTAP 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D =1 TO 750

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT A$

260 VTAB 12

270 HTAB 15

280 IF A$ = S$(R) THEN 320

290 PRINT S$(R)

300 GOTO 340

320 PRINT "CORRECT, "N$"'"

330C=C +1

340 FOR D = 1 TO 13500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = "C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.15 More Screen Position
Every item that is printed on the screen should be

given careful consideration. Even a very small change
might be beneficial. As an example, the CORRECT prompt is
printed directly below the word entered. The following change
clearly differentiates te feedback following & correct response.
Be sure to change line 280 so that control is sent to line
310 after a correct response.

10 REM WORD FLASH

20 N =S

40 FOR J =1 TO N
S50 READ S#$(J)

60 NEXT J

70 HOME

90 INPUT "WHAT IS YOUR NAME? ";N
$

100 FOR K =1 TO N

110 HOME

140 R = INT ( RND (1) # N + 1)

150 IF T(R) = i THEN ‘40

160 T(R) = 1

170 VTAB 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D = 1 TO 750

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT A$

260 VTAB 12

270 HTAB 15

280 IF ¢+ = S$(R) THEN 310

290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PRINT "CORRECT, "N$"!'"

3oCcC=C+1

340 FOR D = 1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = “C

400 ENL

410 DATA ASK,BIG,CLEAN,DRINK,FU

NNY
49
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2.16 The INPUT Prompt
The ? prompt generated by the INPUT statement has
been suppressed by using a pair of quotation marks,
followed by a semicolon.
10 REM WORD FLASH
20 N =35

40 FOR J =1 TON
SO READ S$(J)

60 NEXT J

70 HOME

90 INPUT "WHAT IS YOUR NAME? "3N
$

100 FOR K =1 TO N

110" HOME

140 R = INT ( RND (1) * N + 1}

150 IF T(R)

160 T(R) = 1

170 VTAB 10

180 HTAB 1S

190 PRINT S$(R)

200 FOR D = 1 TO 730

210 NEXT D

220 HOME

230 VTAB 19

240 HTAB 15

250 INPUT "";AS$

26" VTAB i2

270 HTAB 15

280 IF A$ = S$(R) THEN 310

290 PRINT S$(R;

300 GOTO 340

310 HTAB 12

320 PRINT “"CORRECT, "N$"!'"

330Cc=C+ 1

330 FOR D = 1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

39¢ PRINT "NUMBER CORRECT = “C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY

1 THEN 140

30
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2.17 Slow Word Flash Setting

The delay loop in lines 200 and 210 determines the length
of time each word appears on the screen. The constant 750 in
line 200 causes a delay of approximately one second, and a
constant of 1500 in line 200 causes a delay of approximately

two seconds.

10 REM WORD FLASH
20 N = 35

40 FOR J =1 TON
S50 READ S$(J)

60 NEXT J

70 HOME

90 INPUT "WHAT IS YOUR NAME? ";N
: J

100 FOR K =1 TO N

110 HOME

140 R = INT ( RND (th * N + 1)

150 IF T(R) = 1 THEN 140

160 T(R) = 1

170 VTAB 10

180 HTAB 1S

190 PRINT S$(R)

200 FOR D =1 TO 1500

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT "";A$

260 VTAB 12

270 HTAB 15

280 IF A$ = S$(R) THEN 310

290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PKINT "CORRECT, "N$"!"

330 C=C + 1

330 FOR D = 1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = “C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.18 Fast Word Flash Setting

Setting the constant in line 200 to 250 results in a
word presentation on the screen of approximately .33 seconds.
In most instances, there is usually no need to present words

faster than .2 seconds.

10 REM WORD FLASH
20N =95

40 FOR J =1 TO N
90 READ S$(J)

60 NEXT J

70 HOME

0 INPUT "WHAT IS YOUR NAME? "N
$ .

100 FOR K =1 TO N

110 HOME

140 R = INT ( RND (1) # N + 1)

150 IF T(R) = 1 THEN 140

160 T(R) =1

170 VTAB 10

* 180 HTAB 15

190 PRINT S$(R)

200 FOR D = 1 TO 250

210 NEXT D

220 HOME

230 VTAZ 10

240 HTAB 15

250 INPUT "";A$

260 VTAB 12

270 HTAB 1S5

280 1IF A$ = S$(R) THEN 310

290 PRINT S$(R)

S0 GBOTO 340

310 HTAB 12

320 PRINT "CORRECT, “Ns$"!'®

330 C=C + 1

340 FOR D = 1 TO 1500

TS0 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF FTOBLEMS =
IIN

390 PRINT "NUMBER CORRECT = “"C

400 END

410 DATA #ASK,BIG,CLEAN,DRINK,FU
NNY

-
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2.19 INPUT Speed Setting

Instead of specifying the speed in line 200, the var-
iable S can be set using an INPUT statement prior to running
the program. 1n addition tc the added INPUT statement in line
80, the variable S must also be added to the loop beginning

in line 200.

10 REM WORD FLASH

20 N =0

40 FOR J =1 TO N

SO0 READ S$(J)

60 NEXT J

70 HOME

80 INPUT "ENTER SPEED: ";S

90 INPUT "WHAT IS YOUR NAME? ";N
$

100 FOR K =1 TO N

110 HOME

140 R = INT ( RND (1) * N + 1)

1SC IF T(R) = 1 THEUW 140

160 T(R) = 1

170 VTAB 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D =1 TO S

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT "";A$

260 VTAB 12

270 HTAB 15

280 IF A% = S$(R) THEN 310

290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PRINT "CORRECT, "Ns$"!"

I30C=C + 1

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = "C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY
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2.20 Variable Speed Setting

The speed can also be set by assigning a value to

S in line 80.

10 REM WORD FLASH

20N = 95

40 FOR J = 1 TON

S0 READ S$(J)

50 NEXT J

70 'HOME

80 § = 750

90 INPUT "WHAT IS YOUR NAME? ";N
$

100 FOR K =1 TO N

110 HOME

140 R = INT ( RND (1) # N + 1)

150 IF T(R) = 1 THEN 140

160 T(R) =1

170 VTAB 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D=1 TO S

<10 NEXT D

220 HOME

230 VTAaB 10

240 HTAB 15

250 INPUT "“3A$

260 VTAB 12

270 HTAB 15

280 1IF A% = S5$(R) THEN 310

290 PRINT S$(R)

300 GOTO 330

310 HTAB 12

320 PRINT "CORRECT, “Ns$"'"

330C=C + 1

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER NF PROBLEMS =
IIN

390 PRINT "NUMBER CURRECT = "C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FlJ
NNY
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2.21 Adding Words
More words can be included in each run by changing the

value of N in line 20, and then adding z co-responding number
of words. If N is 10, then there should be at least 10 words
in DATA statements. There can be more words than N, but
fewer words will result in an er-or.

10 REM WORD FLASH

20 N = 10

40 FOR J =1 TO N
SO0 READ S$.J)

60 NEXT J

70 HOME

80 8§ = 750

90 INPUT "WHAT IS YOUR NAME? ";3N
$

100 FOR K =1 TO N

110 HOME

140 R = INY ( RND (1) # N + 1)

150 IF T(R: = 1 THEN 1490

160 T(R) = 2

170 VTAB 10

180 HTAB 15

190 PRIMNT S$(R)

200 FOR D =1 TO S

210 NEXT D

220 HOME

230 VTAB 10

240 HTAB 15

250 INPUT "";AS$

260 VTAB 12

270 HTAB 15

280 IF A$ = S$(R, THEN 310

290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PRIMT "CORRECT, "Ns$"!'"

33o0CcC=0C + 1

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

350 PRINT "NUMBER OF PROBLEMS =
n N

390 PRINT "NUMBER CORRECT = "C

400 &2

410 DATA ASK,BIG,CLEAN,DRIN~,FU
NNY

420 DATA GOOD-BYE,HELP,LITTLE,M
AKE ,NO

59 .
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2.22 The DIM Statement
If more than 10 words are used, space must be reserved

in the Apple‘s memory for the arrays used (line 30).

10 REM WORD FLASH
20 N = 15

30 DIM S$(N),T(N)
40 FOR J =1 TO N
SO0 READ Ss$(I)

60 NEYT J

70 HOME

80 § = 750

20 INPUT "WHAT IS YOUR NAME? ";3N
$

100 FOR ¥ =1 TO N

110 HOME

140 R = INT ( RND (1) # N + 1)
150 IF T(R) = 1 THEN 140
160 T(R) =1

170 VTAB 10

180 HTAB 15

190 PRINT S$(R)

200 FOR D=1TO S -

210 NEXT D

220 HOME

230 VTAB 10

240 H7AB 15

250 INPUT ""3a$

<60 VTAB 12

270 HTAB 15

280 IF A$ = S$(R) THEN 3.0
290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PRINT "CORRECT, "Ns$"'"
330 C =¢C + 1

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRiNT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = "C

400 END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY

420 DATA GOOD-BYE,HELP,LITTLE,M
AKE ,NO

430 DATA NOW,PLEASE,TODAY,TRY,Y
ES
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2.23 A Final Delay

The delay loop in lines 120 and 130 i1asults in a brief

Pause (with a clear screen) between problems.

10 REM WORD FLASH

20 N = 15

30 DIM S$(N),T(N)

40 FOR J =1 TG N

SO0 READ S#%(J)

60 NEXT J

70 HOME

80 § = 750

20 INPUT "WHAT IS YOUR NAME? "3;N
$

100 FORK =1 TO N

110 HOME

120 FOR D = 1 TO 750

130 NEXT D

140 R = iNT ( RND (1) # N + 1)

150 IF T(R) = 1 THEN 140

160 T(R) = 1

170 VTAB 10

180 HTAB 15

190 PRINT S%$(R)

200 FORD =1 T0 S

210 NEXT D

220 r.JME

230 VTAaB 10

240 HTAB 15

250 INPUT ""3;A#

260 VTAB 12

270 HTAB 15

2RO IF A% = S$(R) THEN 310

290 PRINT S$(R)

300 GOTO 340

310 HTAB 12

320 PRINYT "CORRECT, "Ns$"!"

J330C=C +1

340 FOR D =1 TO 1500

350 NEXT D

360 NEXT K

370 HOME

380 PRINT "NUMBER OF PROBLEMS =
IIN

390 PRINT "NUMBER CORRECT = "C

40. END

410 DATA ASK,BIG,CLEAN,DRINK,FU
NNY

420 DATA GOOD-BYE,HELP,LITTLE,M
AKE {NO

430 DATA NOW,PLEASE,TODAY,TRY,Y
ES
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3.0 Games and Graphics
Game formats and graphic techniques can be used to

enhance learning and as motivational devices. The Cames
and Craphics program in this section is designed to il-
lustrate two fundamental concepts in the design of games
and graphic prescatation:

RANDOM SIMULATION

GRAPHIC MOVEMENT

The initial concept presented below demonstrates a simple
"£1ip" of the coin. A random number .s generated in line |
80. If thé number is greater than .5, then control is tramns-
ferred to line 110 and TAIL is printed; if the number gencrated

is equal to or less than .5, then line 90 is processed and

HEAD is printed.

10 <EM GAMES AND GRAFHICS
80 'F RND (1) > .5 THEN 110
20  PPRINT "HEAD"

100 GOTOD 250

110 PRINT "TAIL"

250 END
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3.1 Loops
The kernel program is first modified to "flip" the
Coin ten times by adding the loop in lines 60 and 180. 1In
this loop, line. 80 through 110 are processed (or executed)
a total of ten times.
60 FOR K = 1 TO 10
180 NEXT K
Notice also that line 100 is changed so that control is
sent to line 180 rather than line 250. What would happen

is line 100 is not changed?

10 REM GAMES AND GRAPHICS
60 FOR K =1 TO 10

80 IF RND (1) > .5 THEN 116
90 PRINT "HEAD"

100 GOTO 180

110 PRINT "TAIL"

180 NEXT K

250 END

59




3.2 Loop Size

is processed.

10
50
80
0
100
110
180
250
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Th~ size of a loop indicates the number of iterations
or the number of times a loop is processed. The last value

in a loop signifies the maximum number of times a loop

Instead of flipping our Apple coin ten times, we Can

easily have the ever-obedient Apple flip the coin 100 times

(or 1000 for that matter). The listing below shows how the

coin is flipped a mere 20 times.

REM GAMES AND GRAPHITS
FOR K = 1 TO 20
IF RND (1) > .5 THEMN 110
PRINT "HEAD"
TO 180

PRINT "TAIL"

NEXT K

EnD

What change is necessary to flip the coin 100 times?
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3.3 N for Iterations
Rather than changing the maximum number of loop iterations
in line 60 each time we want to flip a different number of
coins, we can first specify tae number of iterations in
variable N and then using this variable in the beginning ~f
the loop.
30 N = 20
60 FOR K = 1 TO N
Before going on to the uext modification, run the program
using N sizes of 5 and 100. Were you able to keep count ¢* the
heads and tails when N was set to 100? Dc you have any id:as

for keeping track of the numbers of heads and tails?

106 REM GAMES AND GRAPHICS
30 N = 20

60 FOR K =1 TON

80 IF RND (1) > .5 THEN 110
90 PRINT "HEAD"

100 GOTO 180

110 PRINT "TAIL"

180 NEXT K

250 END
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3.4 HOME

Before we go on to the problem of keeping track of the
number of heads and tails, it's a good idea to insert a
HOME statement to clear the screen when we first run the
program. Now, each time the program is run, the screen is
cleared and the cursor sent to the “ipper left-hand corner

of the screen.

10 REM GAMES AND GRAPHICS

20 HOME

30N =20

60 FOR K =1 TO N

80 IF RND (1) > .5 THEN 110

90 PRINT "HEAD"

100 GOTO 180

110 PRINT "TAIL" .
180 NEXT kK

250 END
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3.5 The Number of Heads and Tails

There are several methods fcr keeping track of the number
of heads and tails. One technique is to use variables to
count the number of heads and tails after each toss. This
is accomplished by using the variale H to track the number
of heads and T to track the number of tails.

After each toss, 4 1 is added to either H or T. Remember
that when you first run the program, all variables (inclu.iing
H and T) are set to 0.

91 H=H + 1
111 T=T + 1
After N tosses, lines 181 amd 182 print the total number

cf heads and tails for a given run.

10 REM GAMES AND GRIPHICS
20 HOME

0N = 10

60 FOR K =1 TON

BO IF RND (1) > .S THEN 110
90 PRINT "HEAD"
21 H=H + 1

100 GOTO 180

110 PRINT "TAIL"
111 7T=7T + 1

180 NEXT K

230 FPRINT "HEADS
240 PRINT "TAILS
250 END

IIH
IIT

{7
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3.6 Random Integers
A second technique that can b2 used to determine whether
a coin flip is a heads or tails entails generating a raadom
integer. This modification becomes extremely important as
we make continued game and graphics modifications.
We first delete line 80 and then add lines 70 and 85.
80
70 R = INT ( RND(1) * 2)
85 IF R = 1 THEN 110
Line 70 generates a random number of either 0 or 1. If
the number generated and stored in R is 1, then control is sent

to line 110 ftails); if not, line 90 is processed (heads).

10 REM GAMES AND GRAPHICS

20 HOME

30N = 10

60 FORK =1 TON

70 R = INT ( RND (1) %* 2)

85 IF R =1 THEN 110
0 PRINT "HEAD"
91 H=H + 1

100 GOTO 180

110 PRINT "TAIL"
111 T=T + 1

180 NEXT K

230 PRINT "HEADS
240 PRINT "TAILS
250 END

"H
IIT




-
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3.7 Arrays

With the addition of the random integer in variable R,
it is an easy matter to use an array to keep track of the number
of heads and tails. The heads will be tallied by using P(0)
and the tails by using P(1). Thus, each time a hezd is
flipped, a 1 is added to P(0); and each time a tail is
flipped, a 1 is added to P(1).

Remember that when the program is first run, all variables
(and array elements) are set to 0. Also, be sure to change
lines 230 and 240 so that the contents of P(0) and P(1)

are printed at the end of the run.

10 REM FROBABILITY GAMES
20 HOME

0 N = 20

60 FOR K =1 TON

70 R = INT ( RND (1) #* 2)
B5 IF R =1 THEN 110

90 PRINT "HEAD"

91 P(R) = P(R) + 1

100 GOTO 180

110 PRINT "TAIL"

111 F(R) = P(R) + 1

180 NEXT K

230 PRINT "HEADS
240 PRINT "TAILS
250 END

"P(0)
P (YD

65
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3.8 Shortcut Count
The advantage of ~rrays is that they fregquently provide
a cuicker means to achieve a desired programming result. As
an example. instead of using two different lines to tally
the number of heads and tails (lines (91 and 111), these
lines could be deleted and just one line used to tack heads
and tails.
80 P(R) = P(R) + 1
91
111
In line 80, if R is 0, then 1 is added to P(0); and if
R is 1, then 1 is added to P(1).

10 REM GAMES AND GRAPHICS

20 HOME

Z0 N = 200

60 FOR K =1 TON

70 R = INT ( RND (1) * 2)

80 P{(R) = P(R) + 1

85 1F R= 1 THEN 110
0 PRINT "HEAD"
100 GUTO 180

110 PRINT "TAIL"
180 NEXT K

230 PRINT "HEARDS
240 PRINT "TAILS
250 END

"P(0)
"P(1)

b6
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3.9 More about Loops

Thus far the variable N has been used to indicate the
number of iterations for a loop. The number of iterations
for a loop can also be adjusted by modifying the FOR statement
in line 69. As shown below, N in line v is multiplied by

10. The asterisk (*) is used to signify multiplication in

BAS1IC
60 FOR X = 1 TO N * 10
If N is set to 2 in line 30, then line 60 begins a
loop that has 20 itcrations.
30 N =2
Because N is now 2, we can substitute N for 2 in line

70 to generate a raadom number ox 0 or 1.

10 REM GAMES AND GRAPHICS

20 HOME

30N =2

60 FOR K =1 TO N #* 1v
70 R = INT ( RND (1) # N)

80 P(R) = P(R) + 1

85 I R =1 THEN 110
90 PRINT "HEAD"
100 GOTO 180

110 PRINT “"TAIL"
180 NEXT K

230 PRINT "HEADS
240 PRINT "TAILS
250 END

"P(O)
"P1)

67
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3.10 Multiple Outcomes

We need not restrict oir simulation to heads or tails.
By changing linc N we can specify whatever number of outcomes
desired. If we wantecd to simuiate the toss of a die, N
would be set to 6 which indicates that the random nuaber
gene~vated in line 70 and stored in R will be a 0, 1, 2, 3,

4, or 5.

Because we are now specifying six possible outcomes, lines

85, 90, 100, and 110 are deleted. The loop in lines 200, 210

and 220 has beed added to print the results.

10 REM GAMES AND GRAPHICS

20 HOME

JON=6&

60 FLRK =1 TON * 10
70 R = INT ( RND (1) # N)
B0 P(R) = P(R) + 1

180 NEXT K

200 FOR K =1 TO N
210 PRINT K" "P(K)
227 NEXT K

250 END

Run this program five times. What is wrong with the results?

Why is the number 6 always 0?
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3.11 Random Numbers from 1 to 6

Tne problem witl the ’ast modification resulted from
the fact that random numbers from 0 to 5 were gererated.
This, of course, is indeed six numbers, but they are six

v~
L

numbers stored in array locations from T:{7) to P(5). The

loop in line 200 prints array locations from P(1) to
P(6). This is sc because X in line 200 varies from 1
to N or six
In short, array loca .n P(0) was not rrinted, and
memory location P(A), which was empty, was printed.
What we need to get everything back i. sync 1is
2 random number generated in line 70 that can be a 1, 2,
3, 4, 5 or 6. Beczuse the random number gencrated uow
varies betwecn 0 and 5, a number between . and 6 is produced

by adding 1.

10 REM GAMES AND GRAFPHICS
20 HOME
IO N =6
60 FOR K =1 TO N * 10C
70 R = INT ¢ RND (1) # N <+ 1)
80 #(R) = F(R) + 1
180 NEXT K
200 FORK =1 TO N
210 PRINT K" "P(K)
20 NEXT K
25V END




Burns/In-service 69

3.12 Loop Size

In the la.t two modifications, the number of rardom
numbers generated was N * 10 or 60 because N was equal to
6.

The number of random numbers genera*ed is easily increased

to N * 25 or 150 by changing the constont in line 60.

10 REM GAMES AND GRAPHICS

20 HOME

FON =6

60 FOR K =1 TO N * 25

7O R = INT ( RND (1) # N + 1)

80 P(R) = P(R) + 1
1£0 NEXT K

200 FDR K =1 TO N
210 PRINT P(K)

220 NEXT K

250 END

0
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3.13 The INPUT Statement

70

An INPUT statement can be used in line 30 to avoid

charging the BASIC program each time N is varied. Each

time the program is run with this modification, the prompt

ENTER NUMBER is

printed.

30 INPUT "ENTER NUMBER: '";N

Be sure to -nclude the semicolon

after the last paren-

thesis in line 30 or a syntax error will result.

10
20
30
&0
7C
80
180
200
210
220
250

HOME

INFUT “ENTER NUMBER:
FOR K =1 TO ™ * 27

REM SAMES AND GRAPHICS

";N

R = INT ( WD (1) * N + 1)

P(R) = P(R)
NEXT K
FOR K = 1
PRINT P (K)
NEXT K
END

+ 1

70 N

~3




Burns/In-service

3.14 Checking Input

W.at would happen if a student entered -4 or 5325
after the ENTER NUMBER prompt? As the program is now
written, an error would result.

An IF statement can be added to the program to insure
that a number within a specified range is entered. As shown
below, if the number entered and stored in N is less than 2
or greater than 9, then control is sent back to line 20,

the screen is cleared, and a2 new number is entered.

10 REM GAMES AND GRAPHICS
20 HOME

30 INPUT "ENTER NUMBER: ';N
40 IF N < 2 0R N > 9 THEN 20
60 FOR K =1 TON * 25

70 R = INT ( RND (1) # N + 1)
80 P(R) = P(R) + 1
18C¢ NEXT K

200 FOP K =1 TON
210 PRINT P(K)

220 NEXT K

2950 END

72
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Z.15 Movement

Most arcade games have sorie type of graphic muvement.
The addition of lines 90 through 170 demonstrate how a l

screen character can be moved across the screen...sort of.

The key to this modification is lines 140, 150 and 160:
140 VTAB R
150 HTAB P(R)
160 PRINT " "
"™he VTAB gives each of the possible random numbers
sirecified a row position, and the v=lues in P(R) are used

to specify a column position. As an example, each time a

1 is added to P(4), a character is printed at the screen
tocation designated by row position VTAB 4 and column
pos tion P{4). If the value in P(4) is 12, then the column

ocsition is HTAB 12.

10 REM GAMES AND GRAFHICS
20 HOME

30 INPUT "ENTFR NUMBER: ";N
40 IF N < 2 OR N > 9 THEN 20
60 FOR K =1 TO N * 25

70 R = INT ( KND (1) # N + 1)
80 P(R) = P(R) + 1

100 IF P(R) < 1 THEN 180

140 VTAB R

150 HTAB P(R)

160 #PRINT "2>"

180 NEXT K

200 FORK =1 TON

2.0 PRINT P<K)

220 NEAT K

250 <¢ND

73
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3.16 Screen Cleaning

When the program is run, the charactor moves across the
screen promyt ENTER NUMBER, and then the numeric results are
printed over the screen characters. This rather messy

situation is easily rectified by adding lines 50 °nd 190.

10 REM GAMES AND GRAPHICS
20 HOME

30 INPUT "ENTER NUMBER: ":N
40 IF N < 2 OR N > 9 THEN 20

50 HOME
&0 FOR k =1 TO N * 25
70 R = INT ( RND (1) # N + 1)

80 P(R) = P(R) + 1
100 IF P(R) < 1 THEN 180
140 VTAB R

150 HTAB P(R)

160 PRINT ">"

180 NEXT K

190 vi1 B 1D

200 FC K =1 TON
210 PRINT P(K)

220 NEXT K

250 END
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3.17 The Illusion of Movement
Screen movement is a video illustion. A shape
or character does nct actually "move' across the screen. What

happens is that the same shape or character is printed at

different screen locations. The illusisn _ of movenent is created

by flashing the identical shape or character at consecutive

screen locations.

The additions in lines 90, 110 and 120 erases the last

character printed before the same character is printed at the

next consecutive screen location.

-

- 10 REM GAMES AND GRAPHICS
20 HOME )

30 INPUT "7“NTER NUMBER: 3N
40 IF N < 2 OR N > 9 THEN 20

50 HOME

60 FOR K =1 TO N # 25

70 R = INT ( RND (1) * N + 1)
80 P(R) = P(R) + 1

90 VTAB R

100 IF P(R) < 1 THEN 180
110 HTAB P(R) - 1
120 PRINT " "

140 VTAB R

1S0 HTAB P(R)

160 PRINT n }ll

180 NEXT K

190 VTAB 10

200 FOR K =1TON
210 PRINT P(K)

220 NEXT K

250 END -

75



Burns/In-service 75

2.18 A Moving Star

Our rather mundane arrow is easily replaced by an asterisk
that, with a little imagination, can be viewed as star. If
something other than a star is desired, line 160 can be changed
to print (and move) any variety of shapes, characters or
combination of characters.

10 REM GAMES AND GRAPHICS
20 HOME

30 INPUT "ENTER NUMBER: ";N
40 IF N < 2 OR ' > 9 THEN 20

50 HOME

60 FOR K =1 TO N * 25

70 R = INT ( RND (1) # N + 1)
80 P(R) = P(R) + 1

90 VTAB R

100 IF P(R) < 1 THEN 180
110 HTAB F(R) - 1
120 PRINT " "

140 VTAB R

150 HTAB P(R)

160 PRINT "#»"

180 NEXT K

190 VTAB 10

200 FORK =1 TON
210 PRINT P(K)

220 NEXT K

250 END

76
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3.19 Flashing Stars

The FL. SH mode is activated just prior to printing by
adding line 130. Immediately after the asterisk is printed
and flashed, the video mode is set to normal. "hat happens
if the video mode is not set to normal in line 1707

10 REM GAMES AND GRAPHICS
20 HOME

30 INPUT "ENTER NUMBER: "3iN
40 IF N < 20R N > 9 THEN 20

50 HOME

60 FOR K =1 TON =* 23

70 R = INT ( RND (1) * N + 1)
80 P(R) = P(R) - 1

?0 VTAB R

100 IF P(R) < 1 THEN 180
110 HTAB P(R) — 1
120 PRINT " "

130 FLASH

140 VTAB K

150 HTAB P(R)

160 PRINT "#»"

170 NORMAL

180 NEXT K

190 VTAT" 10

200 FOR K =1 TO ™
210 PRINT P(K)

220 NEXT K

250 END

77
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3.2u A Winner

A winner in our great star race is determined by
restructuring the loop in lines 200, 210, 220 and 230.
Note that when the first comparison is made in line 220,
W is 0. If the value in P(K) is greater than the value in
P(W), which is (¢, then K is inserted in W.

Given a tie between 1, 2 and 3, which would be declared

the winner as a result of the comparisons made in line 2207

10 REM GAMES AND GRAPHICS
20 HOME

30 INPUT "ENTER NUMBER: ";N
40 IF N< 20RNM > 9 THEN 20

S0 HOME

60 FOR K =1 TO N % 25

70 R = INT ( RND (1) # N + 1)
B0 P(R) = P(R) + 1

90 VTAB R

100 IF P(R) < 1 THEN 180
110 HTAB P(R) - 1

120 PRINT " ©
130 FLASH
140 VTAB R
) HTAB P (R)
1 PRINT “»"
1. v NORMAL
180 NEXT K

1920 VTAB 10

200 FOR K =1 TO N

210 PRINT "STAR SPEED = "P(K)
220 1F P(K) > P(W) THEN W = ¥
230 NEXT K

240 PRINT "THE WINNER 1S #"W
250 END

78
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3.21 Game Developmenti

The key to every game is the game scenario. We can
give a little life to our racing stars to something a little
more unique, like racing camels (why not?).

The new game concept is accomplished by setting N to 3
(or whatever) ZIn line 30, and then adding names to the N
array. Lines 160 and 210 are also modified to print the names

in the N$ array.
10 REM GAMES AND GRAFPHICS

20 HOME

JON=3

40 N#(1) = “FLIP" -
41 NF(2) = "FLAP"

42 N#(3) = “FLOP"

50 HOME

460 FOR K =1 TO N * 25

70 R = INT ( RND (1) * N + i}
80 FP(R) = P(R) + 1

70 VTAB R

100 IF P(R) < 1 THEN 180

110 HTAEB P(R) - 1

120 FRINT " *

120 FLASH

140 VTAB R

150 HTAE P (R)

160 PRINT N$(R)

170 NGRMAL

180 NEXT K

199 VTsB 10

200 FOR K =1 TO N

210 PRINT “"CAMEL AND SPEID: "N$(
kY TP (K)

22 IF P(K) > P(W) THEN W = K

230 NEXT K

240 PRINT "THE WINNER IS #"W

250 END
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Several additional modifications can be made tec produce

a shooting targe

key just as the asterisk is over the 4 character.

is rewarded for

t game.

every hit.

The object is to press the RETURN

A point

The PEEK function in line 180 determines when a key

is pressed. In

asterisk was ir

Acharacter), a

10
20
30
40
S0
S1
52
53
5S4
S5
56
&0
70
80
0
100
110
120
130
140
150
160
170
180
190
200
210
220
221
230
240
250

P (K)

line 220, if you pressed a key and the

the 20th column position (which s over the

1 is added to H which tallies

.e number of hits.

REM GAMES AND GRAFPHICS

HOME
=1

FOR L =

HOME

\VTAB 3

+FTAB 20

PIRINT "%

VTAB S

HTAB 16

PRINT "HITS = "H

FOR K
=1

N
1 TO 10

R
= P(R) + 1
VTAB R

IF P(R) <
HTAB P (R)
PRINT * "
FLASH
VTAB R
HTAB F(R)
PRINT "#"
NORMAL

1 THEN
-1

X
IF X >
NEXT K
GOTO 240
IF K = 20 THEN H
FOKE - 1&348,0

P (R) 0
NEXT L
END

1 TC N # 25

180

FPEEK ( — 14384)
127 THEN 220

H+ 1
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3.23 Falling from the Sky
Everyone knows that s’: - and characters falling
from the 3ky is an integral part of many arcade games. Instead
of stars moving horizontally, we can redirect the movement
to a vertical format oy reversing the variables used to
indicate row and column position in the VTAB abd HTAB state-
ments.
As an example, lines 140 and 150 are changed from
140 VTAB R
150 HTAB P(R)
to
140 VTAB P(R)
150 HTAB R

10 REM GAMES AND GRAPHICS

20 HOME

0ON=9

40 FOR L =1 TO 10

50 HOME

70 R = INT ( RND (1) # N + 1)

75 FOR K =1 TO 20

80 P(R) = P(R) + 1

0 IF P(R) < 2 THEN 220
100 VTAB P(R) -~ 1

110 HTAB R

120 PRINT " *
130 FLASH
140 VTAR P(R)
150 HTAB R

160 PRINT "#*"

170 NORMAL

180 FOR D =1 TOQ 40
190 NEXT D

220 NEXT K

230 P(R) = 0

240 NEXT L

250 END
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