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be available by this summer, and Atari is thinking
about making copies available to current owners at
little or no cost.

B

Lowercase On The T

Lowercase characters on the TI-99/4A appear as
small capital letters. In some of my programs, I'd
like to have a normal lowercase character set.
I've tried many times to redefine the lowercase
letters, but my results have been disappointing.
Could you provide me with some character defi-
nitions for lowercase letters?

: Jim Tope
The following program redefines the lowercase
character set with lowercase letters:
18S

119
129

/OSUD 1809
CALL CLEAR
PRINT "abcdefghiiklmnopgrstuvwx
yz 1]
FOR I=1 TQ 20890
NEXT 1
STOP
REM LOWERCASE SET
FOR I=97 TG 122
READ A%
CaL: CHAR({I,AS)
NEXT I
RETURN
DATA O9s00@3I804306430,00404040
78444478,08082881C2820281C
DATA GE04@3343C444433C, POAASASE
44784936,¢91824267G292§26
DATA 9963093844305438,39434546
78444444,Gﬁlﬂﬁﬁx@lglﬁlﬂlﬁ
DATA GGGAAAGAGARAZALIR, AA282024
23332924,ﬂﬂlﬁlﬂlﬂlﬁlﬂlﬂlﬁ
DATA Q0P0FR4E85S45444344 ,00AGIASE
ﬁ4444444,3369363844444439
DATA GEOGAOA7BALA7OAGAA, ABGAAGILC
44305464,ﬂﬁﬂﬂﬂﬂ536445494ﬂ
DATA GOORGI3C403BA478,£0161838
1818160C, JAPGARA444444438
DATA 0000444420201 83, 08330041
44545428,ﬂﬂﬂﬁﬂ¢4428152944
DATA O2G0PF44443CAA43B, 0A9RSASLE
84881083C

To use this lowercase character set in your pro-
grams, add the subroutine beginning at line 1000
containing the character definitions.

P

More Commodore Overheating

I have had a Commodore 64 for nine months,
and am now experiencing problems, After an
hour or so of use the bottom of the computer
gets very warm, the computer locks up, and I
lose everything not saved. Is there any remedy
short of sending it back to Commodore?

138
149
156
999
190900
1819
1920
1638
1648
1959

18668
1873
1380
1678
1198
11182
112@

1130

Chuck Kutz-Marks

Your problem seems to be related to overheating,
but it's impossible to tell from a letter exactly what
is causing the problem. It could be caused by any

22 COMPUTR  Aprl 1985

_A full explanation of modifying graphics mi

" Lines 100-200 demonstrate the subroutine,

one of @ number of fanlts: Your best choice ig
ably to return your computer to Commodore,]
first you may want to try some simple '
troubleshooting. A
Try borrowing a power supply from a fr§
who has a 64 and see if the problem occurs
not, then your power supply has developed &
mal fault and needs to be replaced. Several }
dent sources sell power supplies. 3
You may also want to remove the foil-cd
cardboard shield found inside most 64s. It's &
signed-to cut down interference between the|
puter and a TV set, but it also traps heat.
If you or a friend is handy with hardwd
could locate the components responsible for §
excessive heat and install a heat sink to drag
and dissipate the heat. But don't attempt th
you're experienced at this kind of repair. |
If you continue to have problems, your)
is to contact Commodore’s Customer Services
Department by calling 215-431-9100 and a
return your 64 for service. Although this wd
several weeks, it's probably your cheapest |
alternative. : ]

Mixing Atari Graphics Modes |
I own an Atari 1200XL computer. I've m§
few BASIC programs of my own and I'vé
trying to get two graphics modes on the
the same time. For example, having GRA]
1 at the top and GRAPHICS 2 at the boff
Can you help? ;

James |

beyond the scope of this column, but try th
ing program. Set the variable G2 to the nug
GRAPHICS 2 lines you'd like, then GOS

program modifies a GRAPHICS 1 display }
POKEing in the display list bytes for GRAR
You must not set G2 to less than 1 or greay
11. ;

COMPUTE! has published several articlg
topic in back issues, some of which are noj
available. For more information, refer to ‘1
Design Custom Graphics Modes” in COM
First Book of Atari Graphics. )

W 100 G2=0:GOSUR S 3
Fl1i@ FOR I=1 TO 2417 #oy "LIN
EXT I i
128 GO0TO 128 s
% S@@ GRAPHICS 17:IF G2<1 DR
HEN RETURN :
(1519 DLIST=PEEK(S549) +25&%PEH
5%52@ FOR 1=29-G2%2 TO 28-62
IST+1,7sNEXT I o
BMSI@ POKE DLIST+1,45:POKE D
» PEEK (56@) : POKE DLIST+E
(561) ]
W S4ee RETURN



Ned W. Schultz

Here’s a graphics puzzle game that is both challenging
and unusually fascinating, The program was originally
written for the Commodore 64, and we've added versions
for the unexpanded VIC-20, Atari, Apple II-series computers,
IBM PC (color or monochrome), PCjr, and TI-99/4A.

b

Are you ready to pit your brain
against the computer’s? “Mind-

“busters” presents you with
three graphics puzzles that are
guaranteed to keep your mind’s
microprocessors and memory
chips whirring for hours.

After you type, save, and
run your copy of Mindbusters,
you can choose to solve one of
three puzzles: a mind bender,

. 2 mind bruiser, or a mind
" blower. Warm up with the
i mind bender—it’s the easiest.
When you're prepared to press
your brain to its limits, you're
ready for the mind blower,
Following your selection,
the program constructs a puz-
zle and displays it at the up-
per-left corner of the screen.
Your job is to match that puz-
zle in the workspace at the
lower-right corner of the
screen. What's more, you try to
solve the puzzle in as little
time as possible. A timer ticks

| away as you work. There’s no

~ limit to how much time you
can take, but the timer lets you
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compare your progress to a
previous performance, or
against another player if you
wish, Your fastest time during
the current session will be dis-
played on the screen.

Each puzzle is composed
of several horizontal rows of
odd shapes. A tiny arrow to
the right of the workspace
points to the row you're cur-
rently working on. To work on
different rows, you can move
the arrow up and down with
the I and M keys (use the
up/down cursor keys on the
IBM and TI, and be sure to
press ALPHA LOCK on the
TI). To move the row of shapes
next to the arrow left or right,
press the J or K key (left/right
cursor keys on the IBM and
TI). When you think you've
matched a row to the puzzle
pattern, start working on an-
other row.

When you succeed in cor-
rectly matching all the rows,
the program automatically sig-
nals that you've solved the

puzzle. Then you can play
again if you like.

Helpful Hints

Because Mindbusters can gener-
ate a tremendous number of dif-
ferent puzzles, there are very
few tricks to mastering it. I
suggest you work from top to
bottom or vice versa. The best
tip I can offer after hours of my
own mindbusting is to concen-

“trate, concentrate, concentrate.

Important: When typing in
the program, be extra careful
with the long strings of charac-
ters at the beginning of the list-
ing. These strings become the
puzzle shapes. If you mistype or
transpose a couple of characters
when typing these strings, the
program may still run, but it
won’t know when you've solved
the puzzle. If you're using
COMPUTE!'s “‘Automatic Proof-

‘reader” to enter the listing, re-

member that the Proofreader
(except the IBM version) does
not catch character-transposition
errors. B
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Do Wz

Apple "Mindbusters.”

SAD
558

=21
579
e =1
w9
&8
&1
&2

&30

&40

&5
1.3}
&78

483
&9

- 793

710
728
73@
749
758
768
779
788
790
=]
aig

ez2g

a3e
840
a85e
B&2

87¢

asa

- 1&305;@: POKE -~ 183@83.2: FOR 1

= 1 TO S@: NEXT
GOTO 520
POKE - 14348,0:A = A - 174: IF A <

1 OR A > 3 THEN 528
FOKE 230,32: CALL - 3984

IF A= 1-THEN D% = A%
IF A = 2 THEM D% = B$
IF A =3 THEN D* = Cx
RETURN

REM SHAPE DATA

FOR I = 340946 TO 36263: READ A:CS =
CS + A: POKE I,A: NEXT

IF CS < > 11534 THEN PRINT "ERRO

R IN FIRST SET OF DATA STATEMENTS.

": STOP

DATA 128,128,128, 128,128, 128, 128,

128

DATA %,0,0,8, 255,255, 255, 255
DATA ©,8,08,8,0,8,8,0

DATA 4,0,0,08,8,0,0,255

paTa 9,9,9,0,0,0,255,255

DATA 255,255,8,0,0,9,9,0

DATA 255,255,255,8,8,8,0,8

PATA ©,8,0,0,8,255,255, 255

DATA 24,24,24,31,31,24,74,24

DATA 24,24,24,31,31,0,8,98

DATA @,0,0,248,248,24,24,24

DATA &,8,8,31,31,24,23,24

DATA 24,28,24,255,255,4,0,0

DATA @&,8,8,255,25%,24,24,24

DATA 24,24,24,248,248,24,24,24

DATA 24,24,24,248,248,0,0,0

DATA 24,28,24,255,255,24,24,24

gATA 204, 153,51, 102,204, 153.51. 10

DATA 51,153,204, 162,51, 153,204, 10

. ?23

DATA B,12,14,127,127,14,12,8

DATA  255,0,9,0,0,0,8,0

REM HROUT ML ROUTINE

FOR I = 748 TO 85&: READ A:CK = CK
+ A1 POKE T,Aa: NEXT '

IF CK < > 8413 THEN PRINT "ERROR
IN SECOND SET OF DATA STATEMENTS.
": STOP

RETURN

56 COMPUTEl Apxil 1985

8Y0 DATA Z1&,120,133,6%,134,79,132,71

908 DATA 166,7,18,10,176,4,16,562

91% DATA - 48,4,16,1,232,232,16,134

92 DATA 27,24,101,6,133,26,144,2

938 DATA 238,27,155,88,133,8,155,41

94¢ DATA 4%,3,5,230,133,9,162,8

958 DATA 169,.8,177,26,36,50,48,2

968 DATA 73,127,164,36,145,8,250,26

978 DATA 208,2,236,27,1465,9,24,195

980 DATA 4,133,9,202,208,224,165,69

999 DATA 14&56,708,154,71,88,76,2408,253

1800 DATA 255,255,255, 255, 255, 255,255
.

Program 6. Mindbusters For TI-99/4A

i9¢ GOTO 15@

116 FOR M=1 TO LENI{HS)

12¢ CALL HCHARI(R,C+M;ASC(SEGS (HE, T,
1¥3)

133 NEXT M

i4@ RETURN

15¢ CALL CLEAR

168 SCR=3

17¢ HIGH=¢@

189 B605UB 1479

1929 CALL SCREEN(1S)

288 FOR I=9 TO 12

218 CALL COLOR{(I,1,1)

228 NEXT I

23¢ GDSUB 1734

249 GOSUB 1768

25¢ G50sSuUB 1738

248 PRINT

279 FOR J=1 TD 2

280 PRINT " "LCHR$ (135)4CHRS (129) %
CHR$ (1 29)&CHR$ (129 XCHR® (129) &C
HRE (129)YLCHRS$ (1 29)%CHR$ {129) &CH
RE(129) 3

298 PRINT CHR$(129)&CHR% {129) &CHR® (
12 &CHRS {129 LCHRE (132}

I@@ FOR I=1 TO &

318 PRINT " "4CHR&{130) &"
{12 SPACES:"&CHR% (134)

328 NEXT I

339 PRINT * "&CiIR$(1T1)&CHR$(128) %
CHR®(128)&CHR% (128 &CHR% {(128) &C
HR$ (128)4CHR$ (1 28) &CHR$ (1281 %CH
R$ (128) ;"

349 PRINT CHR$(128)&CHR$ (128) &CHRS {
128)&CHR$(128) &CHR$ (133)

330 NEXT J

3468 CALL HCHAR(1,1,1346,32)

379 CALL HCHARIS, 1,157 ,32)

389 H$="USE ARROW"

398 R=7

A@G@ C=19

41¢ GOSUD 11@

428 Hs="KEYS TO"

4386 R=9 )

449 BOSUB 114

4580 R=11

4468 HS="MATCH THE"

470 GOSUER 119

488 R=13

498 H$="15T GRID”

5@¢ GUOSUBR 1169

51 HS="HWITH THE 2ZND"

520 R=15




“Mindbusters” on the T1-39/4A,

GOSUB 1@
H$="AS FAST AS"
R=17

GOSUBR 11¢
H$="Y0OU CAN
R=19

GOSUR 119
R=5S

C=5

FOR N=i1 TQ 8
RANDOMIZE
PP(N)=INT(RNDXS&) +1
M$=SEGS (D$,PP (N}, 12)

GOSUB 118

R=R+1

NEXT N

R=R+2

FOR N=t TD 8

RANDOMIZE
PIN}=INT(RND%S&) +1
HE=SER& (D& P(N) , 12)

GOSUB 1149

R=R+1

NEXT N

Call SOUNDI16AG, 448, 3)

CALL COLOR(KSET!{(Z},F{Z),t)
IF Z<>2 THEN 81@

CALL COLDR(11,13,1)

FOR R=%S T0O 2o

CALL HCHAR(R,Z28,32,12)
NEXT R

TIME=@

Ri=3i5S

Ci=19

CALL HCHAR(R1,C1,91)
HE="RECORD: "%STR$ (HIGH)
R=&

£=19

BOSUB 114
H$="TIME: (3
R=1¢

GUSUB 119

CALL KEY({(@,K,5)
TIME=TIME+.3

1 HE=STRE(INT(TIME))
i 980 C=27

99¢ R=10

10844 AOGUHR 116

ity n

SPACES} "&STR% (TIME)

249
T
TN

1e1 a3
192¢
1¢3¢

1a4¢
1450
13&64@
1973
1980

1690
1199
1116

112¢
1138
114¢
1152
1148
1179
1188
115d¢

1204 .

1219
1226
1238
124@
1258
1260
127a@
128¢
1292
1360
1319
1529
1339
1348
155@
13469
1373
1380
139a@

1498
1410
1429
1434

1840
14540
1460
147@
148@
1490
1509
1510
1520

1532

1548

1551
1544
1573
158@
1592
l169@
1aio

- Pt iy |

Ir (K<>L?)1 2 (KL >08 THEN 13873
CALL HCHAR(R1,C1,32) )
R1=R1-(R1<515) ¥ (K=69) + (R1<322)

¥ (K=8)

CALL HCHAR(R1,C1,91)
TIME=TIME+. 1 [
GOTD 95@ .
IF K<3>68 THEN 118
PIR1-14})=F{(R1-1{484)+(F{R1—-18)< >}
y

GOTO 112¢@

1F K<>83 THEN 950
PIR1-184)=P(R1-18)— (P{(R1~-184)<35
&)

H$=SEG$ (DS, P (R1-14),12)

R=R1

C=5

GOSUE 110

TIME=TIME+1

FOR X=1 TOD 8

IF FR(X)<>P{X)THEN 953

NEXT X

M&e"PUZILE"

R=16

=22

GOSUB 1190

H$="BOLVED'"

FOR 1=22@ TO 88¢ STEP 2@

CALL SOUND(S@,1,3) ©

NEXT 1t

R=18

GAOSUB 119
HE="PLAY"

R=20

E=23

05118 114
HE="ABAIN (Y/M)?"
C=28

R=22

GOsSUR 114

CALL KEY(@,K,S)
1F. S=¢ THEN 3384

IF =89 THEN 1436

IF K<X78 THEN 1386

SToP

IF (INT(TIME! *HIGHY X (HIGH< @) T
HEN 14593

HIGH=INT(TIME}

CALL CLEAR ’

GOTO 198

FOR I=%1 TO 229

READ A,As

CALL CHAR(A,A$)

NEXT I

CALL COLOR{1S&,14,1)
As="geafebffagdafebffagafebfad
adaeefadddgafefagfagcededfafeb
dfccgedeafdf”
BE="mnhlphphilonpikhkllipklnppn
phmiopinmi inhpolpinmlhkiphphmom
nopopmhopibp”

= Yy N Y YRR YR YN YU YR YYYY YR YRR
MW MM W YR MM MM WM W Y W WM WS VN N M NN
YYYYYrRysRxyn"

Fi1)=5

KSET{(1)=%

Fi2)=1%X

KSET(2)=14@

Ft3)=2

KSET(3)=12

RETURN
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127)
17348 CALL CLEAR
1748 PRINT TAB(1¢);"MINDBUSTERS"
17%8 RETURN
1768 PRINT 3 & & =
1778 PRINT TAB{7);"D0 YDU WANT F0:"

i 16290 DATA 97 ,00000000FFFFEFFFF, 98, FF
a1 ABARRARARAGOAR, 7T, 000000000000

i @OFF

B TR 163¢ DATA 100,000000000000FFFF, 191,

! FFFFOO@Q@9eR0999, 192, , FFFFFFOOR

hogrdolod i

1648 DATA 103X, 0000000000 FFFFFF, 124, T ¢ 3

i . 1818181F1F181818,105,1818181F1 1784 PRINT TAB{(6)3;"1 BEND YOUR MIND
FAIGADD Ed I

1658 DATA l94,800480FSFE181818,167, 1798 PRINT TAB(&);"2 BRUISE YOUR MI

@009GA1F1F181818, 168, 181818FFF ND?":

FOQREsa 1868 PRINT TAB(6);"3 BLOW YOUR MIND
1669 DATA 199,00A000FFFF181818,110, AR T ‘

1818189FBFB8181818,111,181818FaF 181@8 CALL HCHAR(S3,1,136,32)

8000406 1820 CALL HCHAR(7,1,137,32)

1478 DATA 112, 1B8181B8BFFFF181818, 124,
CC993366CCT93Tb6, 121, I399CCHLS
399CCa4

1680 DATA 120,FFFFo900R0000608, 129,
AGASAAPABBRBBFEFF , 130, 03030343 A
3930383 ,

1690 DATA 131,0303009000000000, 132,
POBPISOPOBBBCHCH, 133, CACIBPID0
f-g-3-2-1-1-]

1768 DATA 134,C2CECSCACACHCHCE, 135,

138 CALL KEY(8,K.5)

1849 CALL SCREEN(SCR}

1858 SCR=SCR-(SCR<15)+{SCR=16)%14
i8s0 IF S=06 THEN 1838

1878 CALL SCREEN{15)

1888 I=K-48

189@ IF {Z<1)+{(Z>3)THEN 1838

1990 IF Z>t THEN 1934

19213 D&=nA%

1929 RETURN

ORGP AGIPIPBOIVI, 71,001 0387FFF 193¢ IF Z=3X THEN 19&0
7F3012 1749 D$%$=B%

1718 DATA 1346,000000003000FFFF, 137, 19586 RETURMN
FFFFOoQRaoagdogaon 19608 D$=C$%

1728 PRINT " 3LLLCLCLELC{L{"&%CHRS( 1978 RETURN c
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TRICKS & TIPS Treasury of programming
techniques. Advanced graphics. easy input, enhanced
BASIC CP/M, character sets, more.275 pages  $19.95

GRAPHICS BOOK Basic to advanced, best
reforance available. Sprite animation, Hiras, Multicolor,
lightpen, IRQ, 3D graphics. 250 pages 51095
SCIENCE & ENGINEERING Discuss
variabie types, computational accuracy, Sort algorithms,

mare. Topics from chemistry, ohysics, biolody,
astronomy. eectronics. 50 pages 9

ANATOMY OF G-84 nsider's guide to the
‘64 internals. Graphics, sound, 1/0, kernat, more. Com-
plete commented ROM listings. 308 pages  $19.95
PEEKS & POKES rrogramming quickies that
will gimply amazg you. Thic guide is packed full of techni-
ques for the BASIC programmer. 180 pages $14.95
ANATOMY OF 1541 DISK DRIVE
Bestselling handbook on Hoppy disk. Explains disk files

with examples and utilities. Includes complete com-
mented 1541 ROM listings. 328 pages  $19.95

Other titles available. Phone for name of nearest dealer Phone:{616) 332-4154
Postage & handling $4.00 ($8.00 foreign). Money order, checks, VISA, MC,

AMEX. Michigan residents {incl. 4% sales tax).
CANADA: Book Center, Montreal (514) 332-4154
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PROGRAMMING THE i

C. Regena

Maiching Quiz

This month’s column presents a general matching-
quiz program that can be adapted to any topic. It
contains no graphics or sound, so it should be
easy to translate to other computers. Feel free to
add your own graphics and sound to enhance
your particular quiz.

The sample program is a quiz of terms and
their definitions. This particular quiz can be used
in a computer literacy class for learning general
computer terminology.

First the program prints a definition on the
screen followed by 12 possible terms. The user
must press the letter corresponding to. the term
defined. If the answer is correct, the program

- continues and that definition will not appear
again, If the answer is incorrect, the program
gives the correct answer and the definition will
appear again. :

“ The score is kept by keeping track of how
many times an answer is attempted. A perfect
score in this case would be 12. Each time a defi-
nition is shown, the score. is incremented.

If you want to use this matching quiz for
several different topics, type in and save the pro-
gram consisting of lines 100 through 710. Now,
to build a custom program, start with this basic
structure and then add DATA statements starting
at line 720. Then save the quiz on a different
tape or with a different name on the disk. Dif-
ferent quizzes will simply have different DATA
statements. You may also need to change the
instructions.

Creating DATA Statements

Notice that each DATA statement contains two

* items separated by a comma. The first item is the
term, and the second item is the corresponding
definition. If the definition contains a comma, it
must be surrounded by quotation marks. Other-
wise, the computer will mistake the characters

118 COMPUTE  Apdl 1985

after the comma for another DATA element.

On a quiz for a different topic, use the same
idea—put matching parts in the same DATA
statement.

Line 110 DIMensions arrays for the quiz.
Since this quiz has 12 definitions and terms, the
numbers in the DIM statement are 12. You will
need to adjust this for the number of items in
your own quiz. Line 120 sets the variable N to
12 for the 12 items in this example program. If
you have a different number of items, be sure to
change this line.

Lines 130-200 clear the screen and print the
instructions. Lines 210-230 READ from the
DATA the 12 words (W$) and their correspond-
ing definitions (D$). Within the FOR-NEXT loop,
a counter with the variable name A varies from 1
to 12. Line 220 looks for DATA statements and
reads in order first a word W$(A), then the defi-
nition D$(A). The number A keeps them matched
up properly. Make sure when you type your
DATA statements that you have matched pairs of
items (separated by commas).

Program Setup -
Lines 240-270 wait for the user to press ENTER .
before clearing the screen to start the quiz. Line  f
280 initializes the score (SC) to zero at the begin- |
ning of each quiz. '

Lines 290-310 set up a temporary word file
array, T$(A), which is the same as the original
W$ array. This temporary array is used in choos-
ing the terms for the quiz.

Lines 320-550 perform the quiz for the
number of items to be matched, N, or in this
case 12. Line 330 increments the score SC for
each time a definition is shown.

Line 340 clears the screen. Lines 350-370
randomly choose one of the terms which has not




previously been matched correctly. The term
chosen is denoted by the number R. Line 380
prints the definition D$(R) corresponding to the
term chosen.

Lines 390-420 print all of the terms possible
for answers with a letter to indicate the answer.
Line 430 sounds a prompting tone. Lines 440-460
accept the user’s answer, making sure the key
pressed is an acceptable letter of one of the
terms, then prints the letter chosen.

Evaluating The Answer

Line 470 tests the user’s response with the cor-
rect answer stored in R. Tf the answer is in-
correct, lines 480-510 print the correct answer,
wait for the user to press ENTER, then branch
back to line 330 to increment the score and print
the next definition. If the answer is correct, lines
520-540 print the message CORRECT!, set T$(R)
equal to the null string so the term cannot be
chosen again, and then wait for the user to press
ENTER. Line 550 increments P for the loop
counter to go to the next problem.

After the quiz is complete and all terms have
been correctly matched, line 560 clears the
screen. Lines 570-580 print the possible score
and the user’s score. Lines 590-600 print a mes-
sage if there is a perfect score.

_ Lines 610-670 present the option to try the
quiz again or to end the program.

Lines 680-710 contain the subroutine to wait
for the user to press the ENTER key before
continuing the program.

Lines 720-840 in this program contain the
data for the quiz. Notice that some of the defi-
nitions contain extra spaces. These are used to
print the definition on the 28-column screen
without splitting words.

Customizing The Quiz
Now to change the topic of the quiz. Decide how
many items will need to be matched. Keep in
mind how it will look when printed on the 24-row
screen. Change the DIMension statement of line
110 and the definition of N in line 120 to reflect
the number of items. :
Next add the DATA statements starting with
line 720. For example, if you wanta quiz on
BASIC programming commands, a typical DATA
statement might be:
720 DATA GOTO,Command to transfer program
‘ control o
A hislory quiz might contain:
720 DATA 1492,Columbus discovered America.

An algebra quiz could use:
720 DATA x=2x+5=5x—3

A states and capitals quiz could use:
720 DATA Providence,Rhode Island

When typing the DATA statements, make

* sure there are matching pairs. If there are short

words, you may put more than one matching
pair in a DATA statement—just be sure to use
commas to separate each item. With longer
phrases, make sure you use spaces to print the
phrase properly on the screen without splitting
words. .

Remember that you can add your own sound
effects and graphics for positive reinforcements
on correct answers. You may also wish to use
graphics and sound as part of the matching
process.

If you wish to save typing effort and obtain
a copy of this program, send a blank cassette or
disk, a stamped, self-addressed mailer, and $3 to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720
Please be sure to specify the title of the program
and the type of computer you use.

Matching Quiz For Ti |
Please refer t0 "COMPUTE!l's Guide To Typing In
Programs” before entering this listing.

188 REM MATCHING QUIZ

116 DIM W$(12),T$(12),D$(12}

128 N=12

138 CALL CLEAR

14d PRINT TAB{(%); "CHAPTER 1*

158 PRINT :::"A DEFINITION WILL BE
GIVEN. "

166 FRINT

179 FRINT

188 FPRINT
L1}

19@ PRINT :"ANSWER."

209 FRINT :"THERE WILL BE";N; "FROBL
EMS. " : '

218 FOR A=1 TO N

228 READ WS {(A) ,D$(A)

238 NEXT A

248 PRINT ::"PRESS <ENTER> TQ START

2568 CALL KEY(#,K,S5)

Z6B IF K<>»13 THEN 258

27# CALL CLEAR

280 SC=0

296 FOR A=1 TO N

A6 THLA)=WS (A)

31¢ NEXT A

326 FOR P=1 TO N

338 SC=SC+1

348 CALL CLEAR

358 RANDOMIZE

368 R=INT (N¥RND)+1

370 IF T$(R)="" THEN 3&0

380 PRINT DS$(R)::

398 FOR A=1 TO N

A4d8 FPRINT CHRE${(LA44+0) 3¢ "k in)

418 NEXT A

426 PRINT

436 CALL SOUND(15@, 15803, 2)

2443 CALL KEV<(d,.K,E)

"CHDOSE THE TERM WHICH™
“MATCHES THE DEFINITION.

"PRESS THE LETTER OGF THE

April 1985 COMPUTE 119

o

_____..ss.;‘ﬁ




450 1F (K482)+iK>a84+N}THEN %40
4458 FRINT CHR&(K)Y:2: -

478 IF ¥-&4=R THEN 524

484 PRINT "THE CORRECT ANSWER IS"
496 PRINT CHR&{R+&4);"—-—-"3; WS (R}
S@A@ GOSUR H5Ba

S14 GOTA 334

52¢ PRINT “"CORRECT!M

S3 TH{(R)=""

s4@ GOSUR LH8¢

558 NEXT F

BAHE CAll CLEAR . ’

S79 PRIMT "THERE WEREY;N: "DEFINITIO
NS. n

8@ PRINT :*YOUR SCORE: "i;S5C; "ANSWE
|24 =R B

596 IF SC<>N THEN &1

466 PRINT "GOOD WORK!":::

619 PRINT "PRESS 1 TO TRY AGAIN®

&8 PRINT "{& SPACES22 TO END PROGR
AM" )

&30 CALL KEY(F,K,5)

648 1F K=49 THEN 278

agg 1F K<>S8 THEN L3538

666 PRINT ::"2 END":z:z:

670 STOP

680 PRINT :"PRESS <ENTER>.";

578 CALL KEY (S, K 37

7@8 1F K<3>13 THEN 699

718 RETURN

72# DATA DOCUMENTATION, THE BOOKS AN
D MANUALS THAT ACCOMPRARRNY A COM
PUTER-RELATEDPRODUCT .

73@ DATA SYSTEM,.A SET OR ARRANGEMEN
T OF{S SFACESIPARTS ACTING TOGE

THER TO{4 SPACCSIPCRFORM N FUNCOC
TION ,
746 DATA INFORMATION SYSTEM,"A SYST
EM TH&T TAKES INPUT, PROCESSES
IT, AaAND FRODUCES INFORMATION
AS QUTFUT™
756 DATA COMMUNICATION SYSTEM,"A 3Y
STEM THAT CONSISTS OF A SENDER,
A FHYSIUAL UHAMNNEL , AND & RECE
IVER" _
768 DATA HARDWARE,THE FHYSICAL COMP
ONENTS({S SPACES}ASSOCIATED WITH
A COMPUTER OR OTHER SYS1EM
778 DATA SOFTWARE,PROGRAMS THAT CON
TROL THE(3I SPACES}FUNCTIONS OF
SYSTEMS
780 DATA NETWORK,TWD OR MORE COMMUN
ICATINGLZ SPACES}DEVICES THAT A
RE CONNECTED TOGETHER
798 DATA AFFLICATION,WHAT IS DONE W
ITH COMPUTERS
866 DATA CIRCUIT.AN INTERCONMECTED
SET OF (4 GPACESICOMPONENTS THAT
FERFORM AN ELECTRONIC FUNCTION
914 DATA RINARY SIGNAL,A COMFUTER C
IRCUIT THAT IS REPRESENTED RY
TWO DIFFERENTLEVELS OF CURRENT
a2a DATA ﬂﬁTﬂ,"FACTS, NUMRBERS, AND
SYMBOLS PROCESSED BY A COMPUTER
TO PRODUCE INFORMATION®
836 DATA BINARY DIGIT (BIT)Y,A BASIC
BUILDING BLOCYK OR{L{E SFACESIUNI
T OF INFORMATION USED IN COMPUT
ER SYSTEMS
848 END ' Q

THE BEGINNER’S PAGE

Tormn . Halfhill. Editor

Programs Within Programs

Imagine what your life would be like if every
time you had to perform a routine task—such as
starting your car or switching on a TV—you had
to think really hard about it, almost as if you
were learning the task for the first time, Starting
a car doesn’t seem too difficult, but it does re-
quire you to execute a number of smaller tasks in
exactly the same sequence each time. You have
to find the right key, unlock the door, grasp the
handle, pull open the door, climb into the seat,
stick the key into the ignition, twist the key, and
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press the gas pedal.

Yet, unless the caris brand-new or belongs
to someone else, you can probably do all of this
with your eyes closed, like a blindfolded soldier
reassembling his rifle. That's because you've per-
formed the actions so many times that they’re
carved into your unconscious. You just think
start the car, and a little “program”’ takes over.

When you think about it, your brain stores
thousands of such tiny programs. They let you
perform everyday tasks almost on autopilot.
Without them, every rouline action would be like




- user to
] how clumesy the program would be:

' a new learning experience. Life might be more

] interesting, like a young child’s, but you’d be a
- lot less efficient.

Computer programs can benefit from the
same sort of efficiency, After all, a program at its
most basic level is just a list of instructions tell-
ing the computer how to perform some kind of
job. That job might be something as simple as
adding two numbers or something as complex as
modeling the economy of a large nation. Still,
even simple jobs can often be broken down into
several smaller tasks which are executed repeat-
edly. 5o why make the computer do things the
hard way? Why not equip your programs with
the same kind of subprograms that your brain
seems to use lo automate routine tasks?

x This concept of smaller programs within

% larger programs is so powerful that virtually

- every computer language offers some way to do
g it. By identifying these repetitive tasks and turn-
f ing them into subprograms or subroutines, you

¥ can write programs that run faster, consume less

~ memory, and are easier to understand and
modify.

When To Use A Subroutine

Your brain acquires a subroutine by rote—it sub-
consciously memorizes a task that you perform
over and over again, Today’s computers aren’t
quite intelligent enough to learn this way, so you
have to spell it out for them more literally with
BASIC commands. '

First you have to decide when to take a

piece of a program and make it into a subroutine.

This judgment comes naturally after a while, but
as a general rule, any small task which is per-
formed more than once in a program is a can-
didate for a subroutine.
Once you've identified this task, you write
.3 the little routine and make the program detour to
§ those lines whenever you need to perform that
task. At the end of each subroutine, you use the
§ command RETURN to automatically go back into
'~ the main program and proceed with other things.
‘_ Let's ry an example. Assume you're writing
§ 2 program that frequently pauses and asks the
press a key. With no subroutines, this is

90 DIM AS$(1):REM This line for Atari only
100 PRINT “During the Civil War,”
110 PRINT “more American soldiers died”
120 PRINT “than in all other”

- 130 PRINT “Amierican wars combined.”

. 140 PRINT “PRESS C AND RETURN TO
CONTINUE";

150 INPUT A$ .
160 IF A$<>"C” THEN GOTO 140

170 PRINT “Poor medical care accounted”
18¢ PRINT “for many casualties,”

190 PRINT “But outmoded military tactics”

200 PRINT “were also to blame.”

210 PRINT “PRESS C AND RETURN TO
CONTINUE™;

220 INPUT AS

230 IF A$<>"“C” THEN GOTO 210

Notice how the lines which ask the user to
press a key (lines 140-160 and 210-230) are sim-
ply repetitious; only the line number references
are different.

In each case these lines keep printing the
prompt PRESS C AND RETURN TO CONTINUE
until the user presses the C key. (Make sure to -
press a capital C if you try running this example.
If you have a TI-99/4A, change every occurrence
of THEN GOTO to THEN in this and all follow-
ing examples.) A little three-line routine like this
one might not seem like much, but if it’s re-
peated throughout a long program, considerable
space and programuming lime would be wasted.
This is an ideal candidate for a subroutine.

Why Not GOTO?

At this point, you might be thinking about build-
ing a subroutine with the GOTO command. After
all, a subroutine requires a detour from the main
program, and GOTO is a programming detour
(see last month’s column), Why not just jump to
the subroutine with GOTO and then exit from it
the same way? The program might look like this:

90 DIM A$(1):REM This line for Atari only
100 PRINT “During the Civil War,”

110 PRINT “more American soldiers died”
120 PRINT “than in all other”

130 PRINT “American wars combined.”
140 COTO 1000

150 PRINT “Poor medical care accounted”
160 PRINT “for many casualties,”

170 PRINT “but outmoded military tactics”
180 FRINT “were also to blame.”

190 GOTO 1000 ‘

200 PRINT “For instance, many battles”
210 PRINT “were fought with mass charges”
220 PRINT “of infantry and cavalry,”

230 GOTO 1000

1000 PRINT “PRESS C AND RETURN TO
CONTINUE";
1010 INPUT A$

1020 IF A$<>"C” THEN GOTO 1000
1030 GOTO 150

At first this seems to fit the bill. The lines
which await the user’s keystroke are grouped to-
gether in a neat subroutine at the end of the pro-
gram. All it takes is a simple instruction—GOTO
1000—to activate (or call) the subroutine,

If you try running the program, however, a
problem soon becomes apparent. The subroutine
works great the first time it's called. The first
paragraph of text appears on the screen, followed
by the prompt, and the program continues print-
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ing when you press C. But after the second time
the subroutine is called, the program prints the
second paragraph all over again! In fact, it keeps
printing the same paragraph no matter how
many times you press C—it never reaches the
third paragraph at all.

GOTO is the culprit. GOTO 1000 works
okay for calling the subroutine, because the rou-
tine is always at line 1000. But GOTO doesn't
work so well when returning from the sub-
routine. The line number in the routine’s final
GOTO statement is fixed (GOTO 150}, but the
line number where the program should continue
after calling the routine keeps changing. What's
needed is a substitute for GOTO that always
knows how to pick up where the program left
off. That substitute is the pair of commands
GOSUB and RETURN.

GOSUB: A GOTO With Brains

If you understood how the above programs
work, you'll have no trouble at all grasping
GOSUB and RETURN. GOSUB (which means
GOto SUBroutine) is merely a smarter version of
GOTO. The statement GOSUB 1000 does the
same thing as GOTO 1000—it detours the pro-
gram to line 1000. However, it also makes the
computer remember where it detoured from. Then,
when a RETURN statement is encountered, the
program automatically returns from the sub-
routine and begins executing the statement
which immediately follows the original GOSUB.

Here's how the previous example would
look after GOSUB and RETURN are substituted
for the GOTO statements that caused the
prohlem:

90 DIM A$(1):REM This line for Atari only :
100 PRINT “During the Civil War,”

110 PRINT “more American soldiers died”
120 PRINT “than in all other”

130 PRINT “American wars combined.”

140 GOSUB 1000 _

150 PRINT “Poor medical care accounted”
160 PRINT “for many casualties,”

170 PRINT “but outmoded military tactics”
180 PRINT “were also to blame.”

190 GOSUEB 1000

200 PRINT “For instance, many battles”

210 PRINT “were fought with mass charges”
220 PRINT “of infantry and cavalry.”

230 GOSIIB 1000

240 END

1000 PRINT “PRESS C AND RETURN TO
_ CONTINUE";

1010 INPUT AS

1020 IF A$<>"C" THEN GOTO 1000

1030 RETURN

Think how much memory (and program-
ming time) you could save by simply inserting a
GOSUB 1000 statement whenever you want the
user to press a key to continue, instead of
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redundantly entering the routine itself each time
you need it. The memory savings are even more

dramatic with longer subroutines. _

For that reason alone, GOSUB and RETURN
are worth their weight in RAM chips. Yet mem-
ory conservation is only one advantage of using
subroutines in your programs. We already men-
tioned how they can increase execution speed
and help make programs easier to understand
and modify. But they can also drastically reduce
the time you spend writing and debugging a pro-
gram. Once you get a subroutine up and running
without bugs, you can call it with confidence
whenever necessary. It an error does result, you
can be fairly certain that something outside the
subroutine is causing the error. This narrows
down your search for the elusive bug,.

- Subroutines can also make it less intimidat-
ing to write large, complex programs. By break-
ing a big job down into many smaller jobs, and
then tackling them one at a time, the program
seems to fall together much more easily. In fact,
many programmers keep a library of frequently
used subroutines and stick them into new pro-
grams wherever needed.

Questions Beginners Ask
In manuals, books, and articles, I keep
seeing the term “default.”” What does de-
fault mean?

Default means the way something starts out,

its normal condition. For example, many
computer games default to one-player mode. If
there are two players, you have to let the game
know by pressing a special key.

In computer terminology, default can refer to

the standard setting of a switch, the screen colors
when you first turn on the computer, the number
stored in a memory location before it’s altered by
a program, and many other things. For example,
the LOAD command on a Commodore 64 or
VIC-20 defaults to tape instead of disk. If you
type:

. LOAD“PROGRAM NAME”

the computer assumes you are loading from the

cassette recorder and responds PRESS PLAY ON

TAPE. To load a program from the disk drive,

you have to add a device number to the com-

mand which overrides the default:
LOAD"“PROGRAM NAME",S

Another example is a dot-matrix printer ;
which defaults to a standard typeface, To print in §
a special typeface such as bold or italics, you
must send the printer a command (usually from
within a program) which overrides the default
setting,. : [+




