In this chapter we will deal with
slightly longer comprehensive pro-
grams. The first is a sorting program
in which data are rearranged. Array
variables are used in an interesting
manner in this program. The
second is an exciting game program.
Please note the usage of the various
commands from the examples of
these programs.




5-1 Rearrangement of Data (Sorting)

Sorting of disorderly data often becomes important in the creation of practical
programs. Here we will introduce a program using a method called “bubble

sort™.
Consider a program to display the ranking of eight examinees from No. 101 to

108 by sorting their points supplied.

® Program List
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5-1 Rearrangement of Data (Sorting)

® Variables List

Variable Role Variable Role
A Loop control D1 ]
B variables
» Scores

C Number of data

Used for
D conversion D20 J
D(1,1) D(3,1)
. Examinees’ : .
. numbers : ’ Ranking
D (1,0 D@3,0

® Program Description
Line Nos. 20 — 40

Line Nos. 50 —80 ...
Line Nos. 100 — 170 . .

Line Nos. 180 - 220 . ..

. Inputs number of data and declares array.
. Loads data in line No. 1000 and after into array.
. Main routine for sorting. Compares scores successive-

ly and swaps the score and the examinee’s number
with line number 140 and 150 if the large and small
scores are reversed.

Assigns ranking to data sorted according to sequence
of scores.

Correspondence of array variables will be as shown
below in relation to a person of ranking A

Examinees’ Nos. Scores Ranking

D1

Line Nos. 300 — 360 . .

yA)— D(2,A)«—D(3,A)

. Displays sorted data in the order of ranking, exam-

inee’s No. and score.
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Execution example:

Operation . Display

ADNE Mumber of data?
a_
&9 Sorting

1 Ho 1HE + 95
=) 2 Ho 186 + BH
=3 2 Ho 1683 + EH
4 i 185 + B4
g 4 o 184 + B
35 T o 1wl + 4i
&g 5 o 187 + 28

® Since the sorted data remain in array D (1, 1)~ D (3, C), they can be used in
a different program.



5-2 Horse Race Game

Place your bet by considering the odds o 4 horses in this horse race game. Start

whh$2000andnmkeaﬁnumebypmkmgﬂwdmkhmw.

® Program List

18 REN Horse Race
28 CLEAR : DIM AQ3
4)
38 E=1i$="4ees*
44 PRINT “( Horze
Race >3
S FOR J=1 70 5: 2
EEP ¢ BEEP 1: N
EAT J
68 PRINT
7% FRINT "HORSE *:
28 FOR J=1 7O 4: P
RINT Js ¥ID$(J,
5 HEXT J
%4 50SUB 1#68: 60S
Uk 1688
16k PRINT ¢ REEP
118 IHPUT *Mov sany
Players *,P
128 1F $)5 THEN 118
138 IF PCYOTHEN i@
14f PRINT "aLL FLAY
ERS HAYE $26°;
156 B0SUB 1ae6
168 DIN X(2.P),Y$(P
J
178 FOR J=1 70 P2¥(
2,})=28% RE¥T J
168 REM initiaize
194 6=#
288 FOR J=1 T0 4
218 AL, Dy=a:a(2,
= PANER(3, =t
+ INT(18t(1.2-A
(2,0
226 NEXT J
238 FRINT @ PRINT *
{RACE"3R; ")
60SUR 1668

OB K
[N W 1S

o
o

(- SIN <J
26
m
:I
f‘
i
(=1
b
m
~<

FRINT ;x<1,J)=e

FYg(g)=e

208 IF %(2,1)=8 THE
N4asg

265 PRINT *PLRAYER":
I3t HRS $°3%(2
n;

29% 605U 1898

366 PRINT ¢ PRINT *
RATE *;

316 FOR K=t T9 4

328 PRINT CSRKeS; M

IDS(K(I):R(K.K) 

338 HEXT X :

248 60SUB 1688: BEE
P

356 PRINT LSRG,'P'

J l’ll

368 A$= KEYS: IF HS
=** THEN 368

378 IF R$C*8" THEN
368

388 IF A$)"4" THEN
o

398 N= YAL(R$): IF
N=8 THEN 458

448 As= MIDS(H, 1Y
$CJi=R$ ..

41@ BEEP : PRINT

PRINT “PLAVER™: . =

Ha 1 3

428 THPUT * MONEY *
1a(lsJ)

438 IF (2, IR
y THEN 418

448 £(2, 1y=3¢2, )-x
(1,J)

458 NEXT J

468 PRINT

478 PRIKRT * < START
oyes

458 FOR ¥={ TO ig:
EEEP ¢ HEXT ¥

498 PRINT

SU8 EEM zain loor

S18 IF 5=2 THEH tae

S28 FOR J=1 70 4

o380 IF 5x1 THEN st

548 PRINT CSRA(L, D)

398 1F RANE#(E, 3+A(
2, /718)38.7 TH
EH A1, 3)=R(1,]
4]

368 IF A(1,0)=22 TH
EN 6=G+!

378 PRINT (SRACL.])
3 MID$CJ, 103

388 NEXT J

- 398 6070 See

668 REX g0al

818 PRINT CSRE; *6OR

Li®

CGIMFOR J=1 TOT: B

EEP : BEEP 1: N
BZT J

636 G0SUB 1669

548 FOR J=1 T3 4

658 IF A(1,J3=23 TH
EX H=R(3,J):q8=
NIDSCJ, 1)

668 HEXT J

678 F=g
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668 FOR J=1 TO P
698 H=g: IF X(1,))=
8 THEN 738
788 IF Y$(J)=R$ THE
N M=X(1,J)+H

718 PRINT : BEEP

758 PRINT *PLAYER®:
J3® HAS $73¥(2,
433+ GOSUB 1oad

826 60T0 198

538 PRINT ¢ PRINT *
GRHE OYER®

g48 END

1668 FEM timer sub

1616 FOR K=1 10 154:

728 PRINT “PLAYER®: NEXT K
Jit APRIZE $%3H /4] 7 1628 RETURN
! o 198 f$= XEYS$: IF A¢
138 X(2,3)=%{Z,J )+ =** THE§ 794 1338 bytes
+ 60SUB 18ud 366 IF A$="Y* THEN
749 FRINT : EEEP : R=k+1: GOTO 14
IF 4(2,J)=8 THE 818 IF A$="N* THEN
N F=Ftl 238
® Variables List
Variable Role Variable Role
AS For keys and characters K Loop control variable
AL D Position of the spade (% ) M For calculating prize
A (1,2) | Position of the heart ( ) N For horse number
A (1, 3) | Position of the diamond P Number of players
(#)
A(l, 4 Position of the club ( &) R Race number
A (2,1) | Random number of ( # ) X (1,1) | Player 1’sbet
A(2,2) Random number of ( § ) X(1,2) Player 2’s bet
A (2,3) | Random number of ( # ) : :
A2,4) Random number of ( &) : :
A(3,1) | Oddson( %) X (1,P) | Player P’s bet
A(3,2) | Oddson(#) X(2,1) | Player I’s holdings
A(3,3) | Oddson(#) X(2,2) | Player 2s holdings
A(3,4) | Oddson( &) . .
F For determining game over | : :
G For determining goal X (2,P) | Player P’s holdings
.. For selecting a horse’s character
H ’ 0dds on winning horse $ (h, %, $ord)
J Loop control variable
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5-2 Horse Race Game

® Game Description

One to five persons can play this game with each player starting with $20.00.
There are 4 horses numbered from 1 to 4 with 1 being the spade # , 2 the heart
# , 3 the diamond # , and 4 the club # . Select a horse from 1 to 4. A player
selecting O passes a race since there is no horse numbered 0.

The odds on each horse are displayed for each race. If the horse selected by a
player wins, the player receives an amount equal to the odds times his bet. If the
selected horse does not win, the player loses his bet. If a player’s holdings drop
to 0, he must drop out of the game. Game is over when all player’s lose their
holdings.

Following is a description of the sequential displays and key operations in a

sample game.

1) Start game.

(RJU)(NJExg (Displays title.)
(Describes horse.)
2) Input number of players.
How many plavers ¥
(Enters 2 for two players.)| < _
e (Initial holding.) fLEL PLAVERES HRUE £28
(First race.) FHLOCE 1x
3) Input horse and bet.
(Holdings of player 1) 1 HES % 2@
(Odds displayed.) S %3 &« 7 & 12
(@
i i i i
(Inputs horse of player 1.) B |+ & I 7 '
(Selects # horse) FLAYER 1 ® MOHEY 7
(Bets $10.00) 156
{exg) (Holdings of player 2) FLRYER 2 HES £ 20
(0dds displayed.) FATE ¢ 12 ¢ & ¢ 7 * 12
(Inputs horse of player 2.)| [+ :_,_ & : ¥ : * T F 1;'
(selects ¢ horse)  |FLAVER 2 # HOHEY 7
(Bets $5.00) 5
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4) Race starts.

&d

5) Race ends.

6) Press (Y] to advance to the next race and press (N for “GAME OVER?”.

(Exciting race is being taken.)

(Placing decided. # wins.)

(Player 1 loses.)

(Holdings of player 1)

(Player 2 wins $35.00.)

(Holdings of player 2)

(Do you wish to play again?)

. =THET!

Lagy

GOAL! ¥ : +4
FLAYEE 1 +FRIZE § &
FLAYEE 1 HAS § 14
FLAYER 2 *FRIZE # 25
FLAYER & HAS § 54
REFLAY [Y¥sHI 7

® This game is programmed so the lower the odds the easier to win and horses

with high odds are difficult to win. Good luck!



