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　　A LAN is being developed experimentally for supporting lectures in

OGU. This system, as an ordinary CAI system, gives students problems

appropriate for them, gets answers, and manages their performances.　Stu-

dents are able to work with the problems at any time and at any terminal

after the lecture to review and supplement it. As the system does not aim to

replace lecturers with machines but aims to support training required by

the lectures,it was named CAT (Computer Aided Training) system. While

students work at terminals, they can use several tools imbedded in the

system to get data from some database, eχpand their computational ability,

make a simulation, or refer some eχplanation.

　　In case of lectures on computer programming, it is important for stu-

dents to understand algorithms. But for the beginners in programming,

they often find difficultiesin grasping the process that the algorithm means.

Furthermore, they　are requested to get ability to eχpress an algorithm

concisely with a kind of diagram or a programming language for a given

problem. Tracing the process makes it easy for students to understand the

algorithm. But it takes much time to traceit on a blackboard in the class-

room.　The author made a program which shows students the process that

an algorithm means on a CRT display.　The program, although itis a proto-

type at present, as a member of the tools imbedded in CAT system can

be used while students work with problems in the course of computer

programming.

1. The Function of the Program

　　This program visualizesthe change of the contents of variables used

in the algorithm. It behaves as if variables were on the display.　Some
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considerations are taken to make it easy for the students to understand the

meaning of the process.

　　　A pointer type variable and the pointed variable are always connected

by a dotted line. A variable on the display blinks when it has a new value.

An arrow appears as a traject when a data is transferred from a variable to

another one. Variables with meaningless value disappear on the display.

Eχplanation　of the　present　state can be displayed hierarchically. Also

graphical illustrations can be set on the display.

　　　Before the eχecution of the program, some procedures for setting up

should be eχecuted. For the first step, one should define the characters of

variables used in it. The characters of a variable to be defined are listed

as follows:

　　　＜identmerl＞＜1ocation2＞＜type(1)3＞＜type(2)4＞＜color5＞

　　　＜initialvalue 6 ＞

　　　1. the identifier of the variable

　　　2. the location of the variable in the display.

　　　　　ifit is array type, the shape:

　　　　　　　(column or row)

　　　3. the type of the variable:

　　　　　　　(scalaror array),

　　　　　　　(numeric, character string. or pointer)

　　　4. if pointer type, the identifier of the variable to be pointed.

　　　　　ifnumeric type, format for the field.

　　　5. color code of the variable.

　　　6. the initialvalue of the variable.

　　　The procedure of the algorithm is eχpressed in the following statements.

　　　1. assignment:

　　　　　　　ASG ＜identifier ＞＜expression ＞

　　　2. transfer:

　　　　　　　TRS ＜identifier of destination ＞＜identifier of source ＞

　　　3. movement:

　　　　　　　MOV ＜identifier of destination ＞＜identifier of source ＞

　　　The source variable of TRS disappears after the operation while that of

MOV preserves the content. If the variable is array type, The Index IA

　　　　　　　　　　　　　　　　　　　　　　　(2)
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(destination)and/or IB(source)should be set before operation.
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2. Eχample

　　An example is shown using 'quick sort' by C.A.R.Hoar, as one of the

most interesting algorithm. It seems to be effectivefor such an algorithm

as one using stacks.

　　Figure l is one scene of the process.

Quick-Sort by C.A.R. Hoar

　　procedure of Quick-Sort

　　　sortthe interval on the stack while it is not empty

　　　　divide the working interval while it has length

　　　　　　push down the longer interval. (prolong the treatment)
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The source listof the program isin Appendix.

3. Comment

　　The program was written in Basic as a prototype, and the definition

and statements described above were imbedded in Basic statements. These

part of the statements should be separated from, and should be written in

　　　　　　　　　　　　　　　　　　　　　（3）
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order that anyone can construct them.

　　　Inview of education. the effect of such a trialshoud be appreciated

objectively. These subjects willbe treatedin the next report.

(4)
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save ”vcor.a　　’ Visual Computing (for sort ing rout ines)

　　　　　　　　　　' prog, by Takuo Ohta，86/06/28

　　　　　　　　　　' Rev.B.2.86/07/07(fQr N88 ＆N100)

　　　　*VARLIST

1010 DATA ”StackLT ",05,23.'T,"N”,″#≪r

1020 DATA ”StackRT ”,13,23,”V'yN”げ#井#”

1050 DATA ″LT　　>ろU)//) "."P".”KeyRC

1040 DATA ”L

↑050 DATA ″R

1060 DATA ”RT

”.35.22." ”,”P″,KeyRC

”,45.22げ”."P″ごKeyRC

".50,22.” ”>"P"."KeyRC

1070 DATA ″KeyRC　”.07,17,″H”,"N",”＃

1080 DATA ”copyKeyR”.07,18."H″,”N".”#"

1090 DATA ”dataRC ”."1"7,10 ,”IIP,”Kl”げ##”

1100 DATA ”copydatR″,07,13,”H”.”N"." #

1110 DATA ″keyCompd",07,15,"H”.”N”,”『

1120 '

1130 DATA ”maxp

1140 DATA ″i

1150 DATA ”right

1160 ’

”，20

”.30

”.40

22." ”.''P"，”KeyRC

22," ”.”P”."KeyRC

22,” ″，”P”，”KeyRC
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1170 DATA ”EOF″,60,02,"”,”A”,”a)　”.0

1180 '

1190　　　刈SGLIST

2000 DATA ”P0.0/4808刈isuaしComputing by Takuo Ohta”

2005 DATA ”PI｡0/0101*simpしemaximum selection/1,quick sort/2.e》<it/r

2010 DATA "PI.1/5102*speed(1:fast..9:slow)"

2020 DATA ”PI.2/510シ　　S:untiしkey in"

2030 DATA "PI.3/3525併changein speed:f-1 ke/，beしし:f-2key"

2040 DATA "PI.4/1501冊nurnberof sampしedata(1‥23)＝"

2050 DATA "PI｡5/5104*　　Q:quit"

2060 DATA ”PI.6/3525*　　　　　　　　　　　　any key"

2070 DATA ”PI.7/5102*belしsiじent/N　　″

2080 '

2090 DATA ″Ql.1/0101畷uick-Sort by C.A.R. Hoar"

2100 DATA ”Q2.1/0302:generationof test data(KeyRC,dataRO"

2110 DATA ”〔12.2/0302:procedureof Quick-Sort"

2120 DATA ”Q3.1/0503:pushdown the intervaしto be sorted"

2130 DATA "03.2/0503:sort the intervaしon the stack w川しeit is not empty''

2140 DATA ″Q4.1/9ｱ0^:popup the working intervaし(LT,RT)”

2150 DATA ”Q4.2/0?04:dividethe working intervaトwhile it has Length"

2160 DATA ”Q5.1/0905:settemporary poいtion of divisionレR)."

2170 DATA ″05,2/0905:361vaしuefor comparison(keyCompd) as the data at center

2180 DATA ”〔15.3/0905:repeatdivision unt)しthe pointers L and R c'CSb､"

2190 DATA ”a6.1/1106:findthe position of data to move to the Left."

2200 DATA "06.2/1106:find the position of data to move to the right."

（5）
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221)DATA ”Q6.3/1106:swap the keydata."

2220 DATA ”Q6.4/1106:swap the data."

2230 DATA ”Q5.4/0905:complete the division because pointers L and R cross."

2240 DATA ”Q5.5/0905:push down the じonger intervaじ.iprolong tne treatment ,)″

2250 DATA ″Q5.6/0905:set the intervaしfor treatment(LT,RT) as the shorter."

2260 DATA "04.3/0704:this intervaじneeds not to be divided because the しength is

しess then 1 or equaしs 1."

2270 DATA ”Q3.3/0503:compしeted the sorting because there IS no interval to be so

rted on the stack."

2280 '

2290 DATA "SI .1/0101暑sirapしemaximum selection"

2300 DATA ”S2.1/0302:generation of sampしe data(KeyRC.dataRC)."

2310 DATA ”S2.2/0302:procedure of simpしe maximum seしection."

2320 DATA ”S3.1/0503:set the range for search of the rnax面iniu.丿ght) from w･hoし

e interval to (I‥Z)."

2330 DATA "54.1/0704:search the position of maximum(maxp) in the range."

2340 DATA ”S5.1/0905:set the temporary position of the itiaximum(naxp)."

2350 DATA ”S5.2/0905:modify the temporaty posit ion of the maximum{maxp)."

2360 DATA ”S4.2/0704:swap the data as the maχimumしocates at the right terminaじ

of the range."

2370 DATA ”S4.3/0704:swap the data."

2380 '

2390 DATA "EOF"

2400 '

3000　　　*6DATA

3010 DATA 02.23. 24,23，　24,23.6. 22>23.6,　22.2.24.8, 21.6.24.8，21.23.6

3020 DATA 05,23.6， 4.5.24.8. 3.9.24.8， 04,23.6，02,23.6，02>23.　0.0

3030 '

5000 GOSUB 柵INITSCRN

5010 60SUB 暑INITVAR

5020 GOSUB ･PARAINPUT

5030 WHILE STYPE

5040　0N STYPE GOSUB *SII1PDEM0,妁S0RTDEm

5050　GOSUB *PARAINPUT

5060 WEND

5070 GOSUB ≪ENDPRC

5080 END

5090 '

6000 ･PARAINPUT

6010 刈201

6015　M$＝”P1.3”: 60SUB ･IREMV

6020　I1$=”P1.O": GOSUB 刈LIST

6030　Z$＝INPUT${1)

6040　STYPE＝INSTR("12Qq”.Z$)

6050 IF STYPE＝O THEN U201

（6）
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6060 GOSUB 暑IREMV

6070 IF sTYPE〉＝3THEN STYPE＝O

6080 IF STYPE ＝oTHEN 丼ENDIF1107

6090　刈202

6100　　M$＝”pi.r:GOSUe 柵ILIST

6110　　INPUT N

6120　IF N〉23THEN mQ2

6130　GOSUB 脊F1INT

6140 ≪ENDIF1107

6150 f1$＝″P1.4″:GOSUB*IREfiV

6160 RETURN

6170 '

7000 刈iisi

7010 IF BEEPON THEN BEEP

7020 IF GWBASIC THEN KEY川STOP .-KEY(2) STOP ELSE KEY STOP

7030 M$(mAX+l)=f1$:11＝1

7040 WHILE f1ID$(M$(fi)1,4)<>M$:M＝M+1:≪END

ｱ050 IF fi＝MMAX十ITHEN STOP

7060 H5こVAL(i1ID$(I1$(M)心2)):V5二yAL(MID$(M$il1).8.2))

7070 COLOR NRM

7080 H3＝H5

7090 FOR V3＝V5T0 7:GOSUB ^CURSOR:PRINT SPACES(ｱ9-H3);:NEXT

ｱ100 H3＝H5:V3＝V5　:GOSUBCURSOR:PRINT f1ID$(M$(f1図1);

7110 IF STEPBV THEN 60SUB 刈AITUNTILKEY ELSE FOR 14＝1TO (Q-1卜500:NEXT

ｱ120 IF GWBASIC THEN KEY剛ON:KEY(2) STOP ELSE KEY ON

7130 RETURN

ｱ14ド

フ150*IREHV

7160 t>1$(HMAX+1)＝f1$:(1=1

7170 WHILE riID$(M$(M)占い〈〉鵬:M=M+1:WEND

ｱ180 IF M＝閉AX十ITHEN ST3P

7190 H3＝VAL(MID$(i1$(fi).6.2)!:V5＝VAL(HID${l1$㈹,O,2ｸ)

7200 GOSUB CURSOR:PRINT SPACE$(79-H3);

7210 RETURN

7220 '

7230 *ILIST

7240 M${Mf1AX+1)＝M$:,1＝1

7250 WHILE MID$(M$([1)山4)<:>|1$:M＝fi+1:WEND

7260 IF f1＝I1MAX十ITHEN STOP

7270 IF GWBASIC THEN KEY剛STOP :KEY(2) STOP ELSE KEY STOP

7280 H3＝VAL(MID$(M${fi),6,2)):V3＝VAL(MID$(M$(I1),8.2))

7290 COLOR NRfi

7300 GOSUB *CURSOR:PRINT f1ID$(M$(M).11);

7310 IF 6WBASIC THEN KEY(I) ON :KEY!2) ON ELSE KEY ON

ｱ320 RETURN

（7）
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7330 '

8000 ･6ENERATEDATA　'―generation of test data(keyboard)〉n> key[hrdl

8010 M$=″Q2.r:GOSUB 好1LIST

8020 RANDOMIZE yAL(MID$(TIME$,7,2))

8030 FOR 1＝1TO N

8040　KEYRC(I)＝INT(100紐N0)

8050　P$＝”ASG:KeyRC　″:IB＝I:D$こSTR$(KEYRC(I));GOSUB幻P

8060　DATARC(I)=I

8070　P$＝”ASG:dataRC　”:IB＝I;D$＝STR$(　　I):GOSUB *0P

8080 NEXT

8090 RETURN

8100 '

9000 *DISP　　　　　　'--set display(key[]>rc[])〉display

9010 CLf1＝0

9020 PRINT

9030 FOR 1＝1TO N

9040　PRINT USING ″(####)!＃.糾####;,KEYRC(),DATARC();

9050　CLM=Cm+1

9060　IF CLfi4 THEN PRINT:CLM＝O

9070 NEXT

9080 PRINT

9090 PRINT STRING$(SO.”-”)

9100 RETURN

9110 '

10000 紹SORTDEm

10010 GOSUB 刈SETSCRN

10020 GOSUB *GENERATEDATA

10030 GOSUB 刈SORT

10040 GOSUB *WAITUNTILKEY

10050 RETURN

10060 '

10070 鴫SETSCRN

10080 IF GWBASIC THEN CLS ELSE CLS 3

10090 m=”〔31,r:GOSUB好LIST

10100 60SUB 絹AKEUPSCRN

10140　　　暑VARFORQLIST

10150 DATA ”StackLTリ'StackRT ”,”LT　　リ'L　　リ'R　　","RT

10160 DATA ”KeyRC　″げcopyKeyR”,”dataRC”,″copydatrげkeyCompd”,”EOF"

10170 RESTORE *VARFOR〔}LIST

10180 READ VARID1$

10190 WHILE VARIDI雷〈〉"EOF"

10200　IND1＝0:GOSUB 糾DRCAL

10210　J2＝J1:GOSUB *DISPVARID

10220　READ VARID1$

10230 WEND

（8）
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10232 RESTORE *GDATA

10234 GOSUB 刈AKE6

10240 RETURN

10250 '

10260 妁SORT　'ikeyEl,rcClin)〉ksylhrcLl

10270　　　'sort dataRC,array(size of n)according to KeyRC(ascencii∩9order)

10280 DIM STACKLT(16)>STACKRT(i6)　'stack of interval to be sorted

10290 M$＝"Q2.2":GOSUB刈LIST

10300 IKC0＝(1十H紬

10510 M$＝"Q3.r:GOSUB 絹IST

10320 SP=1　　　　　　　　　　　'ntitiaいze the St3Ck

10330 STACKLT (SP)=1

10340 P$＝”AS6:StackLT”:D$＝STR${1):IB＝SP:GOSUB暑0P

10350 STACKRT (SP)＝N

10360 P$＝"ASG:StackRT”:D$=STR$(N):IB＝SP:GOSUB柵0P

10370 m＝″〔33.2":GOSUB刈LIST

10380 WHILE SP〉O　'sort the intervaしon the top of the stack while not empty.

10390　M$＝”Q4,1”:GOSUB刈IST

10400　LT=STACKLT(SP)　　　　　　'pop up the intervaしto be treated

10410　P$＝"TRS:LT　　:StackLT ”:IA=SP:D$＝STR$(LT):GOSUB*0P

10420　RT＝STACKRT(SP)

10430　P$＝″TRS:RT　　:StackRT ″:IA=SP:D$＝STR$(RT):GOSUB冊0P

10440　SP＝SP-1

10450　M$＝”Q4.2”:GOSUB絹LIST
10460

10470

10480

10490

10500

10510

10520

10530

10540

10550

10560

10570

10580

10590

1060〔〕

10610

10620

10630

10640

10650

10660

WHILE RT〉LT

　[i$＝”(i5.r:GOSUB絹LIST

　L＝LT

P$=”MOV:L

R=RT

p$＝”mv:R

LT

　'sort while it has length P ｱIｶｷﾞﾘｾｲﾚﾂ

　'initialize the position to be divided

″:D$＝STR$(L):GOSUB*0P

:RT　　”:D$＝STR$(R):GOSUB *0P

KEYCOHPD＝KEYRC((LT十RT)¥2)　'set vaしue for comparison

M$＝”Q5.2'':GOSUB刈LIST

IKC＝(LT十RT)¥2

P$＝”ASG:keyCompel":16＝^00:0$＝”:GOSUB 柵0P

p$＝”mv:keyCompd:KeyRC　”:IA＝IKC:IB＝IKC:D$=STR$(KEYCOMPD):GOSUB 柵0P

IKCO＝IKC

f1$＝''Q5.3":GOSUB刈LIST

*U108

　M$＝"Q6.1”:GOSUB 剛LIST

　WHILE KEYCOHPDくKEYRC(R)

　　R＝R-1

　P$＝″ASG:R

WEND

'swap until pointers cross

":D$＝STR$(R):GOSUB *0P

M$＝''Q6.2'':GOSUB刈LIST

WHILE KEYCOMPD〉KEYRC(L)

(9)

right posit ion

'left position

9



10

10670
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10710
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10800

10310

10820

10830
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10850

10860

10870

10880

10890

10900

10910

10920

10930

10940

10950

10960

10970
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10990
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11010

11020

m〕30

11040

11050

11060

11070

11080

11090

11100
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　L=L+1

　ra>＝″nob:L　　　”:D$＝STR$(L):GOSUB *0P

WEND

IF L〉R THEN ･ENDIF90　　　　　　　　'swap

　M$＝”〔36.3":GOSUB刈IST

　SWAP KEYRC(L)､KEYRC(R)

　P$＝"MOV:copyKeyR:KeyRC　”:IB＝L:IA=L:D$＝STR$(KEYRC(R)):GOSUB *0P

　P$＝”MOV:KeyRC　:JeyRC　”:IB＝L:IA＝R:D$＝STR$(KEYRC(L)):GOSUB m

　P$＝″TRS:KeyRC　xopyKeyR":IB＝R:IA＝L:[)S=STR$(KEYRC(R)):GOSUB 幻?

　M$＝”Q6.4″:GOSUB刈ilSl

　SWAP DATARC(L).DATARC(R)

　P$＝"tiOV:copydatR:dataRC ”:IB＝L:IAこL:D$＝STR$(DATARC(R)):60SUB 刈P

　P$＝”mV;dataRC :dataRC ”:IB=L:IA＝R:D$＝STR$(DATARC(L)):GOSUB 冊0P

　P$ごTRS:dataRC　xopydatR":IB＝R:IA=L:D$＝STR$(r;ATARC(R)):GOSUB 脊0P

　R=R-1

　　P$＝"ASG:R

　　L＝し十I

　　P$＝”ASG:L

　*ENDIF90

IF Lく＝RTHEN 刈108

":D$＝STR$(R):GOSUB 紹P

″:0$＝STR$(L1:GOSUB 紹P

'condition of termination of division

'push down the しonger: the shorter is on work

f1$＝''Q5.4″:GOSUB刈LIST

M$＝”Q5.5":GOSUB *I1LIST

IF (R-LT)<(RT-L)THEN *PUTOFFRIGHT

　SP＝SP+1

　STACKLT(SP)＝LT

　P$＝″TRS:StackLT :LT　　y IB＝SP:D$＝STR$(STACKLT(SP)):GOSUS 褐P

　STACKRT (SP)こR

　P$＝”TRS:StackRT :R　　'≒IB＝SP:[)$=STR$(STACKRT(SP)!:GOSUB 柵0P

　t1S＝”Q5.6”:GOSUB絹LIST

　LT＝L

　P$＝”TRS:LT　　:L　　　”:D$=STR$(LT):60SUB *0P

　GOTO *ENDIF96

柵PUTOFFRIGHT

　SP＝SP十I

　STACKLT(SP)＝し

　P$＝″TRS:StackLT :L　　":IB＝SP:D$＝3TR$(STACKLT(SP)):GOSUB 幻P

　STACKRT(SP)＝RT

　P$＝”TRS:StackRT :RT　　”:IB＝SP:D$＝STR$(STACKRT(SP)):GOSUB *0P

　M$="Q5.6":GOSUB #1LIST

　RT＝R

　　p$＝nRS:RT

　･ENDIF96

WEND

R

M$＝”Q4.3":60SUB 絹LIST

　　”:D$＝STR$(RT):GOSUB 紹P

'compしete the sorting of the indicated intervaじ

00）
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11120 WEND

11130 M$＝”Q3.3'':GOSUB絹LIST

11140 ERASE STACKLT ，STACKRT

11150 RETURN

11160 '

20000 ･SII1PDEM0

20010 SOSUB ≪SSETSCRN

20020 GOSUB 冊GENERATEDATA

20030 GOSUB *SSORT

20040 GOSUB 柵WAITUNTILKEY

20050 RETURN

20060 '

20070 *SSETSCRN

'complete the initiaいnterval

'erase the stack

20080 IF 6WBASIC THEN CLS ELSE CLS 3

20090 M$＝”si.r:GOSUB刈LIST

20100 GOSUB 刈AKEUPSCRN

20120　　　sVARFORSLIST

20130 DATA ”maxp　”,”i　　　”."right

20140 DATA ″KeyRC　”,"copyKeyR”.”clataRC

20150 DATA ”EOF"

20160 RESTORE ≪VARFORSLIST

20170 READ VARI01$

20180 WHILE VARIDI$O”EOF”

20190　IND1=0:GOSUB 冊ADRCAL

20200　J2＝J1:G0SUB *DISPVARID

20210　READ VARIDIS

20220 WEND

20230 RETURN

20240 '

20250 暑SSORT

20260 M$＝”S2.2″:GOSUB刈IST

20265 M$＝”S3.1":GOSUB 絹LIST

20270 FOR RIGHT＝N T0 2 STEP 1

20280　fi$＝”S4.r:GOSUB 絹LIST

″げcopydatR"

20290　P$＝″ASG: right　”:D$=STR$(RIGHT):GOSUB 紹P

20300　M$＝”S5.r:GOSUB 絹LIST

20310　MAXP＝1

20320　PS＝”ASG:maxp　”:D$＝STR$(f1AXP):GOSUB 答0P

20330　FOR 1＝2丁O RIGHT

20340　　P$＝''AS6:i　　　”:D$=STR$(I):GOSUB 脊0P

20350

20360

20370

20380

20390

IF KEYRC(I)〈ニKEYRC哨AχP)THEN *ENDIF3025

　M$＝”S5.2”:GOSUB*riLIST

　riAXP＝i

　　　p$="mv:maxp

≫ENDIF3025

":D$＝STR$(MAXP):GOSUB 絢P

川）
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20400

20410

20420

20430

0P

20440

OP

20450

べ〕P

20460

20470

20480

冊0P

20490

柵0P

20500

脊0P

　　　　　　　　　　　　　TAKUO OHTA

NEXT

H$="S4.2″:GOSUB *fiLIST

SWAP KEYRC(MAXP),KEYRC(RIGHT)

P$＝”MOV:copyKeyR:KeyRC　”:IB=MAXP:IA＝MAXP:D$＝STR${KEYRC(RIGHT)):GOSUB *

P$=″f10V:KeyRC　:KeyRC　”:IB=I1AXP:IA＝RI6HT:[〉$＝STR$(KEYRC(MAXP)):GOSUB *≪■

P$＝”TRS:KeyRC　:copyKeyR”:IB＝RIGHT:IA＝MAXP:D$＝STR$(KEYRC(RIGHT)):GOSUB

f1$＝″S4.3″:GOSUB刈LIST

SWAP DATARC(MAXP).DATARC(RIGHT)

p$＝”mv:copydatR:dataRC ”:IB＝MAXP:IA＝liAχP:D$＝STR$(DATARC(RIGHT)):G0SU8

P$＝"MOV:dataRC　:dataRC　″:IB＝MAXP:IA=RIGHT:OS＝STR$(DATARC(mXP)):GOSUB

P$＝″TRS:dataRC　:copydatR”:IB=RI6HT:IA=MAXP:[〉$＝STR$(DATARC(RIGHT)):GOSUB

20510 NEXT

20520 RETURN

20530 '

50000 *INITSCRN

50010 A＝100000000000#:B＝A+1:GWBASIC＝(B〉A) 'set working system

50030 ESC$＝CHR$(27)十”[”

50040 IF NOT GWBASIC THEN 哺88BASIC1001

50050　ON KEY()GOSUB 脊F1INT: KEY剛ON

50060　0N KEY(2) GOSUB 秀F2INT: KEY(2) ON

50070　PRINT ESC$十”＝1h”;

50080　SCREEN I .0.0.0

50090　NRM=15:BLK＝O

50100　VIEW {0.0)-(719,499)

50110　WINDOW SCREEN(1.1)-(80+8/9>25+19/20)

50140　LOCATE 1.1.0

50150　GOTO 冊ENDIF1001

50160 刈8BASIC1001

50170　ON KEY GOSUB *F1INT,*F2INT: KEY ON

50180　mn= 1:BLK＝O

50190　SCREEN 3.0:WIDTH 80.25:CONSOLE 0.25心1

50200　CLS 3

50210　VIEW (0,0)-(639,399}

50220　WINDOW (1,1)-(80+8/9,25+15/16)

50230 脊ENDIF1001

50240 RETURN

50250 '

50260 柵DRAWVAR '(μ,(h,v))with COしor C， format f$

50264 COLOR C

(12）
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50265 IF eWBASIC THEN PRINT ESC$+ワ;3id";

50270 V3ニy:H3＝H:GOSUB*CURSOR

50280 FOR 111＝1TO Q

50290　LINE (H+1/8い/÷1/16トSTEP(LEN(F$ト1/p,ト1/8)=0.B:FOR1110＝1TO Q*10:NEXT

50300　LINE (H+1/8,V+1/16)-STEP(LEN(F$)-1/8,卜1/8).ｱ,B:FOR1110＝1TO Q*10:NEXT

50310 NEXT

50340 IF INSTR(F$,"#")〉OTHEN PRINT USING F$;VAL(×$);ELSEPRINT USING FS;XS;

50350 COLOR NRIi

50360 IF GWBASIC THEN PRINT ESC$十”Om";

50370 LINE (H+1/8,V+l/16)-STEP(LEN(F$)-1/8.卜1/8).了答-(C<>O),B

50380 RETURN

50390 '

50400 wARROy '(HAO.VAO)-〉(HBO.VBO)withcoしor=c.curvature＝arO!STYLE＝ST

50410 HW＝HAO:VW＝VAO

50420 FOR T＝lTO NQ

50430　HWO＝HW:VWO＝VW

50440　HW=(HBO-HAO)/NQ･T十HAO

50450　VW＝(VBO-VAO)/N卵丁十VAO- T*(NQ-T)/(NQ/2)人24 ABS(HB0-HA0)/10*AR0

50460　LINE{HWO.VWO)-(HW.VW),C,.ST

50470 NEXT

50480 RETURN

50490 '

50500 *ARROWSF '(HA,VA)-〉(HB,VB) with COしor＝C!Ctrvature=ar

50510 ARO＝AR:HA0=HA+2;HB0＝HB+2:VAO＝VA:VBO＝VB

50520 IF A8S(HA-HB)く4 AND VAくVBTHEN VA0=VA+1:VB0＝VB:AR0＝0

50530 IF ABS(HA-HB)〈4 AND VA〉＝VBTHEN VAO＝VA:VB0＝VB+1:AR0＝0

50540 NQ＝Q*5:ST&H2222:GOSUB 鯖RROW

50550 RETURN

50560 冊ARROWLN　'--(HA.VA) -> (HB,VB) with color＝c

50570 AR0=0:HA0＝HA+2:HB0＝HB+2:VAO＝VA:VBO＝VB

50580 IF VAくVBTHEN VA0＝VA+1ELSE VB0＝VB+1

50590 NQ＝1:ST＝&HFFFF:GOSUB*ARROW

50600 RETURN

50610 '

60000 共INITVAR　'-set characters of variables and screen

60010 DIM M$(51)

60020 mAX＝o

60030 RESTORE 絹SGLIST

60040 READ M$

60050 WHILE M$<>″EOF″

60060　HMAX＝mAX+1

60070　M$(MMAX)＝M$

60080　READ M$

60090 WEND

60100 Nmx＝2ooo

03）
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6川0 DIM KEYRC(Nf1AX),C〉ATARC(NMAX)

60120 MAXMAXVAR＝100:f1AXCONT＝9

60130 DIM V$(MAXf1AXVAR>MAXC0NT)

60140 ' V$ (1)(2)(3) (4) (5)(6) (7) (8) (9)

60150 '　id　column row　shape type format color size intial value

60160 ' (shape＝H!V){type＝PiNIA)(format＝formatIpointed var.)

60170 '

60180 HAXVAR＝O

60190 RESTORE 脊VARLIST

60200 READ V$

60210 WHILE V$<>"EOF”

60220　MAXVAR=MAXVAR+1

60230　V$(MAXVAR.1)＝V$

60240　FOR 1=2 TO MAXCONT

60250　　READ V$(mXVAR.I)

60260　NEXT

60270　IF NOT GWBASIC THEN V$(mXVAR,了)=STR$((VAL(V$(t1AXVAR,7))[1007)+1)

60280　READ V$

60290 WEND

60300 V$(fiAXVAR+1,1)＝”E0F”

60310 RETURN

60320 '

60330 *DISPVARID

60340 IF GWBASIC THEN KEY() ST0P:KEY(2) STOP ELSE KEY STOP

60350 H＝VAL(V$(J2,2)):V＝VAL(V$(J2,3))

60360 IF V${J2.4)＝″H”THEN V0＝V:H0＝H-5ELSE V0＝V+1:H0＝H十!

60370 V3=V0:H3＝H0:6OSUB柵CURSOR

60380 COLOR VAL(V$(J2,7)):PRINT V$(J2.1);

60390 IF V$(J2-8)＝"″THEN If1AX6ニNELSE IMAX6＝VAL(V${J2-8))

60400 FOR 1＝1TO IMAX6

60410　IF V${J2.4)＝″H"THEN HO=H十LEN(V${J2.6))*I:vo=v-iELSE H0＝H-3:vo＝v-i

60420　V3=V0:H3=H0:GOSUB ^CURSOR

60430　PRINT USING ”#r;l;

60440 NEXT

60450 IF GWBASIC THEN KEY(I)ON :KEY(2)STOP ELSE KEY ON

60460 RETURN

60470 '

60480 *0P　'{P$.D$,IA,IB)

60490　　　' p$: 1..3　　　5‥12　14‥21

60500　　　'　　op.code　to　　　from

60510　　　'　　(op.code＝ASGimviTRSISWP)

60520　　　' D$: data to be transforred

60530　　　' IA: index of 'from'

60540　　　' IB: index of 'to'

60550　　　'

(14）
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60560 IF GWBASIC THEN KEY剛STOP:KEY(2) STOP ELSE KEY STOP

60570 ON (3十INSTR("mV ASG TRS SWP ”,MID$(P$,1ふ))¥4 GOSUB 刈V,鯖SGげTRS,脊SWP

60580 IF SWBASIC THEN KEY(I) ON:KEY(2) ON ELSE KEY ON

60590 RETURN

60600 '

60610 硝SG

60620 VARID$＝MID$(P$>5,S):IND＝IB:[〉1$＝D$:SOSUB*ASIGN

60630 RETURN

60640 絹v

60650 VARIDl$＝I1ID$(P$,14i8):IND＝A:GOSUB ≫ADRCAL:JA＝J1:HAこH1:VA＝yi

60660 VARID1$＝MID$(P$，5，8):IND1＝IB:GOSUB*ADRCAL:JB=J1:HB＝H1:VB＝yi

60670 C=VAL(V$(JAJ)):AR＝1:GOSUB *ARROWSF

60680 VARIDS ＝MID$(P$.5，8):IND＝IB:D1$＝D$:GOSUB苓ASIGN

60690 VARID1$＝f1ID$(P$,14.8):IND1＝IA:G0SUB*ADRCAL:JA＝J1:HA＝H1:VA＝V1

60700 VARID1$＝MID$(P$.5，8):IND1＝IB:G0SUB*ADRCAL:JB＝J1:HB＝H1:yB＝Vi

60710 C＝0:AR＝1:60SUB ･ARROWSF

60720 RETURN

60730 ms

60740 VARID1$＝f1ID$(P$>14，8):IND1＝IA:GOSUB≫ADRCAL:JA＝J1:HA＝H1:vA＝v1

60750 VARIDl$＝MID$(P$，5, 8):IND1＝IB:GOSUB舛ADRCAL:JB＝J1:HB＝H1:VB=V1

60760 C=VAL(V$(JA,7)):AR二1:GOSUB 脊ARROWSF

60770 VARID$ ＝f1ID$(P$，5. 8):IN0＝IB:D1$＝OS:GOSUBi^ASIGN

60780 VARID$＝MID$(P$,14. 8):IND=IA:01$＝"":GOSUB*ASI6N

60790 VARID1$=MID$(P$,14. 8):IND1＝IA:GOSUB*ADRCAL:JA＝J1:HA=H1;VA＝V1

60800 VARID1$＝MID$(P$.5, 8):IND1＝IB:G0SUB矢ADRCAL:JB＝J1:HB＝H1:VB＝V1

60810 p-fl:AR＝1:GOSUB脊ARROWSF

60820 RETURN

60830 '

60840 *ADRCAL　' (VARI0i$,IND1) =〉JI，(Hl,VI)

60850 V$(MAXVAR十1,1)=VARID1$:J1＝1

60860 WHILE V$(J1.1)〈〉VARIDI$:J1こJ1+!:WEND

60870 H1＝VAL(V$(Ji,2))

60880 V1=VAL(V${J1,3))

60890 IF V$(J1.4)＝"H”THEN H1＝H1十IND1≪lEN{V${J1,6))

60900 IF V$(J1>4)＝″V”THENV1＝V1-IND1

60910 RETURN

60920 '

60930 *ASIGN　'(VARID$,IMD,D1$)

60940 VARID1$＝VARID$:IND1=IND:GOSUB*ADRCAL:J＝J1:H＝H1:VこV1

60950 F$＝V$(J,6):C＝VAL(V${J了))

60960 IF D1$＝"''THEN co＝oELSE C0=VAL(V$(J,7))

60970 IF V$(J>5)＝”P”THEN F$＝"#i##"

60980×$=D1$:c＝co

60990 GOSUB ^DRAWVAR

61000 IF V$J,S)O”P″ THEN NOIF310

(15)
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61010　IND1＝VAL(V$(J,MAXC0NT)J:VARID1$＝V$(J,6):G0SUB 脊ADRCAL

61020　HA=H:VA＝V:HB=H1 :VB＝V1:C＝0:GOSUB *ARROWLN

61030　IND1=VAL(D1$):VARID1$=V${J,6):GOSUB 脊ADRCAL

61040　HA＝H:VA＝V:HB＝H1:VB=V1:CこC0:GOSUB *ARROyLN

61050　V$(J,MAXCONT)＝D$

61060 *ENDIF310

61070 RETURN

61080 '

63000 *CURSOR

63010 IF NOT GWBASIC THEN 禰88BASIC3031

63020　LOCATE V3.H3

63030　GOTO *ENDIF3031

63040 *N88BASIC3031

63050　LOCATE H3-1 .V3-1

63060 *ENDIF3031

63070 RETURN

63080 '

63090 苓F1INT

63100 H9=POS(0):V9＝CSRLIN

63110 LINE(50>1)-(80.5,5)-7.B

63120 M$＝”P1.6″:60SUB柵IREMV

63130 M$＝″pi.r:GOSUB *ILIST

63140 f1$＝”P1.2":GOSUB冊ILIST

63150 M$＝”P1.5”:GOSUB*ILIST

63160 *U631

63170　Q＝INSTR("123456789QqSs" ,INPUTS())

63180 IF Q＝0 THEN *U631

63190 IF〔l〉11THEN a＝3 :STEPBY=-1 ELSE STEPBY＝O

63200 IF Q＝10 0R Q＝11 THEN 妁UIT

63210　LINE(50,1)-(80.5),0.B

63220　fi$=″pi.r:GOSUB 暑IREMV

63230　M$＝”P1.2”:GOSUB 冊IREMV

63240　M$＝”P1.5" :GOSUB ･IREMV

63250　H3＝H9:V3＝V9:GOSUB CURSOR

63260　LINE(50,1)-(80,5.5),0,B

63270　M$＝”P1.3”:GOSUB *ILIST

63280　GOTO 脊ENDIF401

63290 哺UIT

63300　GOSUB *ENDPRC

63310 *ENDIF401

63320 RETURN

63330 '

63340 *F2INT

63350 H9＝POS(0):V9=CSRLIN

63360 LINE(50,l)-(80.5.5).7>B
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63370 H$＝"P1.6":GOSUB驀IREMV

63380 m＝”p]｡r:GOSUB 町LIST

63390 刈635

63400　B6＝INSTR(″NnBb,NPUT$(1))

63410 IF B6＝0THEN 冊U635

63420 IF B6〉2THEN BEEP0N＝-1ELSE BEEPON＝0

63430 LINE(50,1)-(80.5).0,B

63440 M$＝”P1.7”:GOSUB冊IREf1V

63450 H3＝H9:V3＝V9:GOSUBCURSOR

63460 LINE(50川-(80,5,5),0,B

63470 H$＝"P1.3”:GOSUB*ILIST

63480 RETURN

63490 '

63500 '

635:0 絹AKEG

63520 READ X50.Y50

63530 PSET (×50,Y50)

63540 REA[)X5,Y5

63550 WHILE X5〈〉0

63560　LINE -(X5.Y5し5

63570　READ X5,Y5

63580 WEND

63590 PAINT (×50+.2,Y50十.2)ふ5

63600 RETURN

63610 '

63700 絹AKEUPSCRN

63710 I1$＝”P1.3":GOSUB好LIST

63720 LINE (1,8)-(80,25).7.3

63730 LINE (47,8)-(79,8).O

63740 I1$="P0.0":GOSUB｛LIST

63750 RETURN

63755 '

63760 *ENDPRC

63770 CLS 3

63775 IF GWBASIC THEN KEY川0N:KEY(2) ON ELSE KEY ON

63780 END

6379リ

63800 刈AITyNTILKEY

63810 Ii$＝"P1.6":GOSUB*ILIST

63820 Z$こINPUT$(1)

63830 M$＝"P1.3'':GOSUB*ILIST

63840 RETURN

Oﾌ）
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