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Introduction

ost of the programs in this book are ready to read and run, but our main goal in writing this book was
M to provide a source of creative programming techniques. Every program demonstrates a technique,
atrick, or a concept unique from the others in this book. For example, you'll find a wide variety of data input
techniques in these programs. The INKEYS, input, line input, and other functions are used in several
different ways to demonstrate the wide range of possible programming methods.

The programs have been written in an open, readable style so that you can study the techniques
presented. If your IBM PCjr has limited memory, you might consider deleting the remark lines and
restructuring the program lines by putting multiple statements on the same line. You’ll find these
programs easier to read and understand than many programs written in BASIC, partly because we were
careful to open up the listings as described, and partly because of the excellent BASIC that IBM chose to
use in their PCjr. This version of Microsoft BASIC has several outstanding features, but the feature most
important to producing highly comprehensible program listings is the option that allows long variable
names. For example, a variable named “DATA.POINTER” is much more self documenting than “P2.”
Using longer variable names involves a little extra typing, but it's a habit worth developing. Your programs
will be neater, easier to read, and by far easier to understand.

We had a lot of fun developing these programs. The IBM PCjr is truly an outstanding product and is a
joy to work with. We hope that these programs will help you enjoy your computer as much as we have
enjoyed ours.

vi
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& Chapter 1

4

Calendars, Clocks, and Time

he programs in this chapter use the graphics abilities of the IBM PCjr and its internal clock to create
three useful programs dealing with the fourth dimension—time.

CALENDAR

The Calendar program demonstrates the use of several calendar-related subroutines that you may
find useful. At the heart of the program are subroutines for finding the astronomical Julian day number for a
given date, and the date for a given astronomical Julian day number. Both of these subroutines also find the
day of the week. The span of dates that may be used ranges from the year 1582 to the year 3999.

1O 7 3353 H 3369339336363 AW * % *

110 " *» Calendar Functions -
120 %% *%
130 %% FILE CALENDAR. BAS %
140 “*% VERSION FCJr 1.00 * %
150 “** DATE March 12, 1984 * %
160 " ** AUTHORS John Craig * %
170 ‘%% Jeff Bret:z * ¥
180 < *xxx e AN
19@ -

200 -

210 ° Initialization

220 CLEAR

23@ SCREEN 1
24Q SCREEN ©0,1,0,0



COLOR 14,1
WIDTH 4@
CLs

KEY OFF
OFPTION BAS

DIM MONTH.NAME# (12) ,WEEK.DAY#$(7)

FOR I =1

1

E 4

TO 12

READ MONTH.NAME$ (I)

NEXT I

DATA JANUARY ,FEBRUARY ,MARCH, AFRIL MAY ,JUNE,JULY
DATA AUGUST,SEPTEMBER, OCTOBER,NOVEMBER ,DECEMEER

FOR I =1

T0 7

READ WEEK.DAY$(I)

NEXT I

DATA SUNDAY,MONDAY , TUESDAY ,WEDNESDAY , THURSDAY ,FRIDAY , SATURDAY

Draw the main menu screen

MENUFLAG =
LOCATE 1,9
FRINT "% %
LOCATE 7.1
FRINT "“F1.
FRINT

PRINT "F2.
FRINT

FRINT “F3.
FRINT

FRINT “F4.
LOCATE 295,

FRINT "FRESS A SFECIAL FUNCTION KEY"3

ON KEY (1)
ON KEY (2)
ON KEY (Z)
ON KEY (4)
KEY (1) ON
KEY (2) ON
KEY (Z) ON
KEY (4) ON

WHILE QUIT

KEY.BUFFER.CLEARS$ = INKEY$

%}

* CALENDAR

Sketch a one month calendar page

Describe a qgiven date

Number of days between two dates

Qi t

S

GOSUR
GOSUEB
GOSUE
GOSUE

710

1500
1960
2370

= NOT.YET

IF MENUFLAG THEN 410

WEND
CLs
END

F1 Subroutine,

CcLS

LOCATE 7,10

INPUT "What month

IF @$ = “v
GOSUB 2510

THEN

sketch a month

14460

“;as

»*

*

*



770
780
790
800
810
820
830
840
850
860
870
880
890
00
210
P20
30
940
P50
960
970
980

GOSUB 2580

MONTH = VAL (C'¥)
IF MONTH THEN 830
FOR I =1 TO 12

IF LEFT#$(MONTH.NAME# (I) ,3) =

NEXT I

LEFT$(Q%,32)

IF MONTH >= 1 AND MONTH <= 13X THEN 890

LOCATE 8,1

FRINT "I don’'t recoanize the month you"

FRINT "entered ... try again."

BEEF

GOTO 720

LOCATE 8,1

PRINT SFACE#$(4Q);
FRINT SFACE#*(40):
LOCATE 9,10

INFUT "What year ";0%
IF @8 = "" THEN 1460
YEAR = VAL (Q%)

IF YEAR THEN 1020

LOCATE 10,1
PRINT

"1 don’'t recognize the year you"

99@ PRINT "entered ... try again."”

1000 BEEF

1010 GOTO 920

1020 IF YEAR < 100 THEN YEAR = YEAR + 1900

1030
1040

THEN MONTH

IF YEAR > 1581 AND YEAR < 4000 THEN 1080
PRINT “The year must be in the range"

try again."

= 1)

1050 PRINT "1582 to 3999
1060 BEEF

1070 GOTO 920

1080 DAY = 1

1090 GOSUB 2660

1120 DAYOFWEEE = WEEKDAY

1110 TITLE$ = MONTH.NAMES$ (MONTH)
1120 JFIRST = JULIAN

113@ MONTH = MONTH + 1

114@ IF MONTH > 12 THEN MONTH =
1150 IF MONTH = 1 THEN YEAR = YEAR + 1
1160 GOSUE 2660

117@ MONTHDAYS = JUL.IAN - JFIRST
1180 CLS

1190 LOCATE 1,17 - LEN(TITLE$) / 2
1200 FRINT TITLE$ ; YEAR + (MONTH
121@ DATE = 1

1220 ROW = &

1230 COL = DAYOFWEEK * 4 + 2

124@ LOCATE ROW,COL - (DATE < 1@)
1250 FPRINT DATE

126@ DATE = DATE + 1

1270 IF DATE > MONTHDAYS THEN 131@

1280

DAYOFWEEK = DAYOFWEEK MOD 7 + 1

I



1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
170@
1710
1720
1730
1740
1750
176@
1770
1780
1790
1800

4

IF DAYOFWEEK = 1 THEN ROW = ROW + 3
GOTO 1230

FOR ROWLINE = 4 TO ROW + 3 STEF 3
LOCATE ROWLINE,&

FRINT STRINGS$(28," ")

NEXT ROWLINE

FOR ROW2 = 4 TO ROW + 1

FOR COL2 = S5 TO 3 STEF 4

LOCATE ROW2,COLZ2

IF ROW2 = 4 THEN FRINT " "3 ELSE FRINT "i";
NEXT COLZ2,ROWZ2
FOR I = 1 TO 7
LOCATE 3,4 * I + 2
FRINT LEFT#(WEEK.DAY$(I) ,3);
NEXT I
BARMESS = 1
GOSUB 2430
CLS
MENUFLAG = 1
RETURN
F2 Subroutine, describe a date
CLS
LOCATE 7,1
PRINT "Enter a date ..."
LINE INFUT "(any reasonable format) "3;CALS$
IF CAL$ = "" THEN 1920
GOSUB 2960
IF YEAR THEN 1630
PRINT
PRINT "Your date is unrecognizable,"
PRINT "or isn‘t a valid date ... try again."
BEEF
GOTO 1520
CLs
LOCATE 5,1
BS$ = CHR$(29)
PRINT MONTH;“/"3;DAY;"/";YEAR; "can also be written as
FRINT MONTH.NAME# (MONTH) ; DAY; BS$; ", "; YEAR; BS$; . "
FRINT
FRINT "The day of the week is "3 WEEK. DAY# (WEEEDAY) 3 . "

IF YEAR < 1600 THEN 1880
JULIANZ = JULIAN

MONTH2 = MONTH

DAYZ2 = DAY

YEAR2 = YEAR

MONTH = 12

DAY = 31

YEAR = YEAR - 1

IF YEAR < 1582 THEN 1830
GOSUE 2660

YEARDAY = JULIAN2 - JULIAN



1810 FRINT

1820 FRINT "It is day number"YEARDAY"of"YEARZ:;BS#;"."
183@ YEAR = (INT(YEAR/100) - 1) * 100 + 99

1840 GOSUR 2660

185@ CENTDAY = JULIANZ -~ JULIAN

1860 FRINT

187@ FRINT "It is the"CENTDAY"day of the century.
1880 FRINT

1890 FRINT "And the astronomical julian”

190@ FRINT "day number is"i;JULIANZ;BRS®;"."

1910 GOSUR 2430

1920 CLS

1930 MENUFLAG = 1

1940 RETURN

1950

196@ ° F3 Subroutine, days between dates

197@ CLS

1980 LOCATE 7,1

199@ FRINT "Enter one date"

2000 LINE INPUT " (any reasonable format) ";CAL$
2010 IF CAL$ = "" THEN 2330

2020 GOSUEB 2960

2030 IF YEAR THEN 2090

2040 PRINT

2050 PRINT "Your date is unrecognizable,"

2060 PRINT "or isn‘t a valid date ... try again.

2070 BEEP
2080 GOTO 1980

209@ MONTH3IE = MONTH

210@ DAY3 = DAY

211@ YEARZ = YEAR

2120 JULIANI = JULIAN

2130 LOCATE 10,1

2140 FRINT SPACE$(40);

2150 FRINT SFACE# (40);

2160 LLOCATE 1@,1

217@ LINE INFUT "Enter second date ... ";CAL#
2180 IF CAL¥ = "" THEN 0

2190 GOSUER 2960

2200 IF YEAR THEN 2260

2210 PRINT

2220 FPRINT "Your date is unrecoqnizable,"
223@0 FRINT "or isn’'t a valid date ... try again."
2240 BEEF

2250 GOTO 2160

2260 NUMDAYS = ABRS (JULIANZ - JULIAN)

2270 CLS

2280 LOCATE 7.1

2290 FRINT "Between"iMONTH3g"/";DAY3;"/":YEARZ
2300 PRINT "and "3MONTH: " /"3DAY: " /"3 YEAR
2310 PRINT "there are"i;NUMDAYS;"days."

2320 GOSUB 2430
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CLS
MENUFLAG = 1
RETURN

F4 Subroutine, set quit flaqg
QUIT = 1
RETURN

Subroutine, wait for user before proceeding
LOCATE 25,8
IF BARMESS = @ THEN FRINT "FRESS ANY KEY TO FROCEED":
k¥ = INKEY#
IF k% = "" THEN 2450
BARMESS = @
RETURN

Subroutine, de-space Q¥%
SF = INSTRQ#%," ")
IF SF = @ THEN 2580
GF = LEFTH(O%,5F~1) + MIDE(Q¥,S5F+1)
GOTO 2510
RETURN

Subroutine, just capitalize Q%
FOR QF = 1 TO LEN(Q¥)
CHAR$ = MID#¥(Q#%,QF,1)

IF CHAR¥ < "a" OR CHARE > "z" THEN 2620
MID# (0% ,0F,1) = CHR# (ASC (CHAR#) -32)
NEXT QF

RETURN

Subroutine, MONTH,DAY,YEAR to JULIAN,WEEEDAY
JULIAN = INT(365.2422# * YEAR + 30.44 * (MONTH-1) + DAY + 1)
T1 MONTH — 2 - 12 % (MONTH < 3)
T2 = YEAR + (MONTH < 3)
T3 = INT(T2 / 10@)
T2 = T2 - 100 * T3
WEEKDAY = INT(2.61 * T1 - .2) + DAY + T2 + INT(T2Z / 4)
WEEKDAY = (WEEKDAY + INT(TX / 4) - T3 - TZ + 77) MOD 7 + 1
T4 = JULIAN — 7 % INT(JULIAN / 7)
JULIAN = JULIAN — T4 + WEEKDAY + 7 #* (T4 < WEEKDAY — 1) + 1721060#
RETURN

Subroutine, JULIAN to MONTH,DAY,YEAR,WEEKDAY
TS = JULIAN
YEAR = INT((JULIAN - 1721061!) / 365.25 + 1)
MONTH = 1
DAY = 1
GOSUB 2660
IF JULIAN <= TS5 THEN 2860



YEAR = YEAR - 1

GOTO 2820

MONTH = INT((TS - JULIAN) 29 + 1)
GOSUR 2660

IF JULIAN <= TS THEN 2910

MONTH = MONTH - 1

GOTO 2870

DAY = T3 - JULIAN + 1

GOSUER 2660

RETURN

Subroutine, convert CAL# to MONTH,DAY,YEAR

Q% = CALS$

GOSUER 2580

CALE = Q%

MONTH = @

DAY = @

YEAR = @

FOR I =1 TO 12

IF INSTR(CAL#$,LEFT# (MONTH.NAME#$(I) ,3))

NEXT I
FOR I = 1 TO LEN(CALS%)
CHAR$ = MID$(CAL$,I,1)

THEN MONTH

IF CHAR# < "@" OR CHAR$ > "9" THEN MID$(CAL#%,I,1)

NEXT I

IF INSTR(CALS$,":") THEN 3150

IF LEN(CAL®$) <> 6 AND LEN(CALS$) <>
MONTH = VAL (LEFT#(CALS$,2))

DAY = VAL (MID$(CAL$,3,2))

YEAR = VAL (MID$(CAL$,5))

GOTO 3290

VFLAG = @

FOR I = 1 TO LEN(CALS$)
CALVAL = VAL (MID%(CAL$,1))

IF CALVAL = @ THEN VFLAG = @

IF CALVAL = @ OR VFLAG = 1 THEN 3280

IF MONTH THEN 3270
MONTH = CALVAL.
GOTO 3270

IF DAY THEN 2260
DAY = CALVAL

GOTO 3270

YEAR = CALVAL
VFLAG = 1

NEXT I

IF YEAR < 1@0@ AND YEAR > @ THEN YEAR =

IF YEAR < 1582 OR YEAR » 3999 THEN
IF YEAR = @ THEN 3400

MONTHZ = MONTH

DAYZ = DAY

YEAR2 = YEAR

GOSUE 2660

YEAR =

YEAR
]

8 THEN 3400

+

1900

il



3360 GOSUER 2780

3370 IF MONTH2 <> MONTH THEN YEAR = 0
338@ IF DAY2 <> DAY THEN YEAR = 0
3390 IF YEARZ2 < YEAR THEN YEAR = @
3400 RETURN

Three computations are available and are selected by pressing the appropriate special function key.
Press F1 to generate a one-month calendar sheet. Press F2 to compute the day of the week and other facts
about a given date. Press F3 to find the number of days between two dates. When you are finished, press F4
to quit.

You may type in the dates in just about any format you choose. A subroutine is provided that analyzes
the entered date and figures out what month, day, and year it represents. Here are a few date entries that
the subroutine can interpret correctly.

July 4, 1776 4 JUL 1776
7/4/76 07041776

Note that an entry of “7/4/76" is interpreted as July 4, 1976. If the century is not indicated, it is assumed
that you mean the twentieth century.

A useful feature of these subroutines is their ability to check a date to see if it is real. The date is first
converted to its Julian number, and then back to a date. The date is valid if the result matches the original
date. Figures 1-1 through 1-4 show some of the displays that will appear on-screen when you run the
Calendar program.

* % ¥ CALENDAR * * %

F1. Sketch a one month calendar page Fig. 1-1. The options you may use
in the Calendar program.

F2. Describe a given date

FZ. Number of days between two dates

Fa4. Quit

FRESS A SFECIAL FUNCTION KEY




Fig. 1-2. The calendar display from the Calendar
program.

. - e e P® - " e 2. mw TP e S me =

JULY 1776

SUN MON TUE WED THU FRI SAT

o1y 20 30 47 ST 6

77 87 9 141 117 127 13}
14} 151 161 171 181 191 281
[ DS DS DU DU B S
: i i i i i
211 227 230 24 251 26% 271

DECEMBER 25, 1985.

It is the 31465 day of the

day number is 2446425.

12 7 25 /7 1985 can also be written as

The day of the week is WEDNESDAY.

It is day number 359 of 19805.

And the astronomical julian

PRESS ANY KEY TO PROCEED

Fig. 1-3. Sample results of the

Calendar program.
century.

Fig. 1-4. Sample results of the option F3 in the Calendar
program.

Between 7 / 4 / 1776
and 7 / 4 / 1985
there are 76335 days.

FRESS ANY KEY TO FROCEED




CLOCK

Here’s a creative way to set the clock hidden inside your IBM PCjr! The most straightforward method
of setting the time is by typing in a value for the “variable” TIMES$. A much more impressive method is
demonstrated by this program!

L R R e R Ry R R R R A X R SR g

11@ %% Clock * %
120 ** %%
1730 %% EILE CL.OCE., BAS *%
140 "% VERSION FCJr 1.00 * %
150 %% DATE March 14, 1984 *%
160 " ** AUTHORS John Craiq * ¥
170 %% Jeff Bret:z * %

180 K Fe R K I I I WK NN AW

190

200

210 © Initialization
220 CLEAR

230 SCREEN 1

240 WINDOW SCREEN (@,0)-(4639,199)
25@ CLS

260 KEY OFF

27@ DIM NUM(12) ,PLTZ(32)

280 COLORFLAG = 1

J0@ ° Draw the clock
310 XCENT = 319

320 YCENT = 99

3@ PI = 3.141593

34@ DEF FNANG(TIME) = FI / 2 - FI * TIME / 3@ —~ 2 % FI * (TIME > 15)
350 LINE (120,20)-(519,178),1,EBF " draw big box
360 LINE (XCENT,®)-(@,YCENT),0 ‘ slice off four corners

37@ LINE (XCENT,®)-(639,YCENT) ,0

380 LINE (XCENT,199)-(@,YCENT),0

390 LINE (XCENT,199)-(&%9,YCENT) ,@

400 FAINT (126,20),0 " paint out four corners
410 PAINT (512,175),0

420 PAINT (512,20),0

430 PAINT (126,175),0

440 PAINT (@,0),2,1 ' alter background color
45@ RADIUS = 179

460 CIRCLE (XCENT,YCENT),RADIUS,D ‘" draw dark circle inside
47@ PAINT (XCENT,YCENT),@ ‘ color entire circle

480 FOR D = 1 TO 12 ‘ put numbers on clock face

49@ GOSUB 1240

S@@ XD = XCENT + 165 % COS(FNANG(D*5)) — 22 + 3 % (D > )
51@ YD = YCENT — 68 # SIN(FNANG(D#*5)) — X

520 PUT (XD,YD),NUM

S30 NEXT D

540 LOCATE 1,1

S50 FRINT “F1l. Inc hour LT



740
750
760
77@
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920

930
740

P50
960
70
280
990
1000
1010
1020
1030
1040
1250
1060
1070

LOCATE 2,1

FRINT *

Inc minute'";

LOCATE 3,1

FRINT "FS. Inc second";
LOCATE 1.2

FRINT "F2. Dec hour "3
LOCATE 2,27

FRINT "F4. Dec minute';
LLOCATE 3,27

FRINT "Fé. Dec
LOCATE =

second';

i

=K

FRINT "F7. Stop or start the color chanaina's

Activate the function keys

ON
ON
ON
ON
ON
ON
ON

KEY (1) GOSUEB 1300
KEY (2) GOSUEB 1360
KEY (3) GOSUR 1420
KEY (4) GOSUE 1480
KEY (5) GOSUEB 1540
KEY (&) GOSUER 1600
KEY (7) GOSUB 1660

KEY (1) ON
KEY (2) ON
KEY () ON
KEY (4) ON
KEY (5) ON
KEY (&) ON
KEY(7) ON

WHILE NOT YET.TO.THE.END.OF.ALL.TIME....

WHILE T$ = TIMES$
WEND

T$ = TIMES
SECOND2 = SECOND

MINUTE2 = MINUTE
HOUR2 = HOUR
SECOND = VAL (RIGHT$(T$,2))
MINUTE = VAL (MID$(T%$,4))

HOUR = (VAL (LEFT$(T#,2)) MOD 12) =« 5 + MINUTE / 12
LOCATE 23,17
FRINT T#;
CIRCLE (XCENI (YCENI1) L 140,45, FNANG (SECUND) 4 =+ HENG (SECUND)
CIRCLE (XCENT,YCENT),140@,0,-FNANG (SECONDZ2) , -FNANG (SECOND2)
IF MINUTEZ = MINUTE THEN 1010

CIRCLE (XCENT,YCENT) ,12@,@, -FNANG (MINUTEZ) , -FNANG (MINUTEZ)
CIRCLE (XCENT,YCENT) , 120,73 ,~FNANG (MINUTE) ,~-FNANG (MINUTE)
IF HOUR2 = HOUR THEN 1040

CIRCLE (XCENT,YCENT) ,70,@,-FNANG (HOURZ) ,~FNANG (HOLI
CIRCLE (XCENT,YCENT) ,7@, 3, ~-FNANG (HOUR) , ~FNANG (HOUR)
FTR = FTR MOD 16 + 1

IF COLORFLAG = @ THEM 1210

FLT1 = INT(RND*16)

11



1080 PALETTE 1,FLT1

1090 FLTZ = INT(RND*16)

1100 IF FLTL = FLT2 THEN 1090
1110 FALETTE 2,FLT2

1120 FLTI = INT(RND*16)

1130 IF FLTZ = FLT1 THEN 1120
1140 IF PLTZ = FLT2 THEN 1120
1150 FALETTE 3,FLT3

1160 FLTO = INT(RND*16)

1170 IF FLT® = FLT1 THEN 1160
1180 IF PLTO = PLT2 THEN 1160
1190 IF FLT® = FLT3 THEN 1160
1200 PALETTE @,FLTO

121@ WEND

1220

1230 ° Subroutine, get a number for putting anywhere
1240 LOCATE 1,1

1250 PRINT Dg

1260 GET (0,0)-(44,6) ,NUM

1270 LINE (@,0)-(44,6),0,BF

1280 RETURN

1300 ° Key 1 subroutine
1310 GOSUB 1710@

H = (H + 1) MOD &4
GOSUER 177@

RETURN

ey 2 subroutine
GOSUR 1710
H = (H + 23) MOD 24
GOSUR 177@
RETUIRN

Key I subroutine
GOSUR 1710
M= (M + 1) MOD 60
GOSUE 177@
RETURN

Key 4 subroutine
TEMF$ = MID%(STR# ( (VAL (MID# (TIME%,4)) +59)MOD 60) ,2)
M= (M + 59) MOD &@Q
1510 GOSUR 1770
1520 RETURN

1540 * Key 5 subroutine
1550 GOSUE 1710

1560 S = (S + 1) MOD 60
1578 GOSUE 1770

1580 RETURN



