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CPHR 249 ROERE
The Language-Based Editor for Modula-2 with the Synthesizer Generator

The programming Language Modula-2 was developed in 1979 by Niklaus Wirth, who designed
and implemented Pascal language. It is a powerful language, similar to a subset of Ada, designed
for building a large software, and supports modular programming and provides facilities for separate

compilation.

In this paper we describe the design of the language-based editor for Modula-2 with the
Synthesizer Generator. The language-based editors built with the Synthesizer Generator can apply
knowledge of context-free syntax in the language to ensure that programs being built are always
syntactically well formed, and can reduce unnecessary compilations, and therefore is very useful in

supporting modular programming.

Ryouji MATSUNO, Seishiro KoNDO and Yutaka TSUTSUMI
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Positioned at progrem

X~ 2(a) CEIED
(statement> 2V ATV v

i<comment>}

program <name> ;
begin

<statement|

lend. | <name> }

[=xe) FIeTe0)
ositioned at statement_seq i begin  if
ifthen case while repeat forto fordown with =
all goto null pause 3 {begin

H—2(b) RENTFOENR
A~V ZEEO while 2% VA T2 ) v 7
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AV TEBROHMBEALEIRTE 2 Z L 2EKRT
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2,2 SGHERMLEBELTT 1+ 5 DERG
HM—2@»5 bH— 20 SC AV THER SN
Pascal =7 4 ¥ ORI ZRT.
M- 2@pEBEECTHY, BEHOVHIEALO

jnain

{<comment>}
program <name> ;
begin
while Eaeagy do
<statement>
lend. { <name> }

| @sXega 1]
Positioned at expr = < < <= >
>= in + - and or * /
kiiv , mod not u+ u- nil set

lenptyset call [ ~ nsimplify

H—2@c) Fv7v—rOFEH

<expr> iz 1<100,
{statement)> #BIZ i:=i+1 &AM

{<comment>}
program <name> ;
begin o
while i {—IDENTIFIER NOT DECLARED} < 100 do
i {-~IDENTIFIER NOT
DECLARED} := i [—IDENTIFIER NOT DECLARED] + {;

<STatement>|

lend.  { <name> }

f oo DD
IPositioned at statement_seq { begin if
ifthen case while repeat forto fordown with 1=

call goto null pause (begin

B—2(d) REZRTLT—

g | R
o ]

{<comment>}
program <name> ;
fvar

Y e ienoero!
begin

while i < 100 do

=141

lend. { <name> }

Eﬁbc <)
Positioned at type_denoter pointer enumeration
array file record set subrange
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VR EERERLURAERE (K-3) 2HET
DBERH S,

3.2 Modula-2 #&{tTF « 9 NEIR

SG TS 7 4 & RIERKT ik, 1)EREOH
KEX 2) HAERX 3) Frv—trEeERa<
YN 4) AT 5) SEEOERMAIDIEIC SSL
TEHABRL TWiFiId kv, UTe=7F4 ¥ %2EHT 2/
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3.2, 1 mHBEBXORR

HRBEXE SCGHT 4 ¥ 2ERTABICHEERD
WA THD, MFEOTERFA» 52 D ROBAT
stk 3.

Xo : OP(Xy Xz X Xx) ;

ZIT, OPEANRV—F—5ZT, Xi~Xk EXEDIE
Wimst B WML L, SSL Tk 7 4 74 (PYLUM) &
iEh3, Zhid, XIREBEXED

Xu"X] X2 Xa ...... XK

EHIEER TEFTIE L0,

B — 41 Modula-2 DAF— bt x>+ (3X) BT
55D —E% BNF TR L 72fl, H—5wZh%
Fiz SSL TR L - HREX 2 RT.

<stmnt_list> ::= <stmnt> { ;' <stmnt> }
<stmnt> ::= <assign_stmnt>
:
| <while_stmnt>
| <repeat_stmnt>
<while_stmnt> ::= WHILE <expr> DO

<stmnt_Jist>
END

®— 4 Modula-2 @ BNF gtk

list stmnt_list;

stmnt_list StatNil()
] StatList2( stmnt stmnt_list )
stmnt : Assign ( ident expr )

| While ( expr stmnt_list )
| Repeat( stmnt_list expr )

B—5 Modula-2 O EERE]

3.2.2 WHEROTH

HAERNOERIL, MBEIRETFA A A=Y
CEBL T2 —FIZa» )R TR TEEIHEIT 3
72T,

B — 61 Modula-2 DAF — b X > FEHORAX
¥ WHILE Xiz oW Tl L 72 fl &R,

stmnt:  Assign [*:=@ error™:="
@ assignError ]

|  Whie [r: "WHILE* @ typeError

"po " "%t%n"
@ "L b%n"
“END" ]

K—6 HIEADER

WHILE X Rflic L 5 &, K- 6 ORI L DR
BYIETFA M A—DEEBRINATH-TOLI K
Hihans,

WHILE <expr> DO
<stmnt>
END

-7 BEEET

3.2.3 Fr7L—bEeERERENTH

ZIT, BEATV2 b ENT BT —)
REART 5, B, M- 202w TOHHET IR
EBFREINTVEA Y27 N LBERZZZENT
EZLEMOU A NNV TECRFEEINS] ZLET
L7zds, 20 [ER] L2850k d 2,

X — 8z ECb Bl R R T,

transform stmnt
on “assign"  <stmnt>:Assign(<ident><expr>),
on "while" <stmnt>:While(<expr>,<stmnt>),

M-8 ERHAOT®

3.2.4 AB®EXOREH

ZITIE, BAEXERBICTFA M XA—=Yh5
HEEIRCERT 2008 28R T2 24T
HY, BRELCBIZ7 4 7 60TRTIEDVT, 3¢
BT AATEXRERT S, M- 9T dFl e RT.
¥7z, M—-10Ic AT L B (MAERN) »e
DEICEHb>TENERT,

3.2.5 EWRRIoER
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Stmnt_list { synthesized stmnt_list  abs}
Stmnt { synthesized stmnt abs}

Stmnt =

(WHILE Expr DO Stmnt_list END)
{35.abs = While(Expr.abs,Stmnt_list$2.abs)}

R—9 AFREECRS

T¥F b
ANEX i ) XX

HREX

H—10 AL — HITHX

ST B 7»icfTH. HlziE, Modula-2 ® WHILE
XEFZED

WHILE <expr> DO

{stmnt list>

END
T [<{expr> ¥ BOOLEAN # TR iFiZz sk w] %
CORZMT T —BEY, BREBMEL 2R
208D THS,. K—1112 Modula-2 iZB1F 5
WHILE XiZ oW Thx 7 —BHEDTRERT.

stmnt:
While {
local STR typeError;
typeError =

CheckTypes(expr.type,BoolTypeExpr)
?"(" Condition Must Be Boolean *)"

TN
Y

X
.
.
.
.

H—11 =5—EBHEOEHE

4, BhH Yz

WE, Ty P=F IV T T T AT =Y a Y ERD
EFHAVEA—FDN—=F U7, V7 MV TH
HREZEHICE D RWIO ST I v THRBELE
HLTE BRI, 22Tl SGIRAREREOE v b
TYTTAATVA EZNREZD T4 Y RIYRT
LDOTTCIZENEHETELVYATLTHS,

BABSGY AT ADTA Y AEWMBLELD I
1989F10FKRTH Y, BRI/ S2FHEERELT
74 8RR LT, SEIZ, IO %I Modula-
2DTT 4 FITEOBEATYSE, KX THibBI48, K
IF 4 IDBRR LTI VA VFEY — LT
Y 2= VHEOEKERGRRERY — Vi EEEAGDER
HETRBEOBEIRBESETHLELL,

B, HEFE<Y X SUN 3,760TH 3.
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An Idea on the Online Reference and Display System of a Manual

In this paper, an idea of the system is presented as follows. A database for the manual on some

elementary computer operation is saved on the file server connected by the personal computer’s
network called by INLINE (made in NICHIBEI DENSHI Co., Ltd.). Then, a student will be able to
refer and display a necessary learning item from the above-mentioned database on his personal

computer terminal and master the computer operation by the study for himself.

This is not satisfactory system in this time.

become the good system.

But, in the next time, I should like to improve to

Iwao YAMASHITA
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HETELTHLD.
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T a7 VRE RRV AT AOBE L#EB L UMl
Bk 2D, EIHT, [YATLOSERIER K
BIREH|IEDWTEEe0d, HAFR[H L&
Thb.

2., YZaATIARRR - BRVRAT L
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FRICIIEBE 2 MEICERD OV 2 > & 5
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FRDTAATVAERE TV VI —T, Ex 7Y
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IIT, BETEOREEZINOERPERETY AT
LELTERTSTIEDHZMN, TOAEREVEDD
B0% b THER, a5,

2.2 RZaATFIMER - BRVATLOBE

HIRD@EY, 77 ANV —N2FELT, 774V
ORTE, BOH UASEHEEIE & FEME TERHICTE 2
DM INLINE EwH 8V arviry b7 —27 DB#HT
b5,

IDRMEENLT, 227 VONEET 740
P—NEEZTF—IRN—R L LTHREL TBITIE, ¥4
BLER & ECBLERISEFTONNY AVDT 4 A
FrALEHBNRTY VI —A~AFEFR - UL TRET
5ZENTE, BMOF2EY TIHIBEFFENI,
XY 2 v OFfEE, BHELSEONEREEERTS
ZEMARETH B D,

INLINE 2 Wd 3w b7 —2 ETT7 74 L4 —
FEEBL TR, MS-DOS 54 72a<> RANIC
Lo TT7ANY—NERSET 7 A VERET S L
WHEEETHY, ASO7uv P —F 4 A7 ICEELT
HETHPICEBBTEI LU TESL, a¥—TER7
TANVET 4 ATV A LRKRT B0, YV I—T
Vb7 UM A»EFAZEOFEEL»S T RTR
RV, &k, iFCEFL2AVT, v 27 VRE
DETFAATVAER, 7V T I FNETE—DD
7arI7Le UTHERL, YATAELT, 1awy
RTAZ2—5RDd LFFEODEN R ERKT 2 2 &
WTEB LWL

RZaT7NELTEDAARTORFE (1, T4 A
Ty bET7xvy MBI 2, MS-DOS ]
[3. F-BASIC# fF ] [ 4. PASCAL # {& &)
[5. CEEBREE] BXU 6. FORTRANT7H#:(E
HE(PFD#H) DoV T 6 HBHOY =27 DT —
FR—AEERL 10 LR - HERAFRT, BET

— I R—AZ DT RERFEETH S,

2.3 TIaTIRBRR-BRIATLOEBES LUF)
Bk

RKYATFLIZ2, 2HITHENZLSC6EHCDW
TOR=a27VRE-BRYATLATHS, 6EHBD
=27 VDT —F R—RZ8OMB D/N—FF 4 A7
rezranve L TREFESNS, BIAASY 2T
7ANYF =N, EREFREPRALTBE, FEIA
Y ET—2ENLT, WOTH T 7ALET 7 RAT
B EDHETHL, WERXT7 74 NVEEFTREL
TEAERO 79y E—F 4 A7 (F—FF4 A7)
12, MS-DOS 2= > F &fl7z COPY % \»ix TYPE
IRV RERAALT, BELTSRELBERT S 2
EBNTEZ (K258,

774 ng-nN
: CEMzLVMARLIza<F
TFAN ENSAKU

COPY F4ATLA
iR

TYRE
- — 1
FurrTo
_..é‘
BARF— 254 XY Y

(40827 17~2)
-2 FyA7 iR

%72, CEEZE»HVWTEXECUTERRD 7 74
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FRHOFIEIHAOED THH, HEFHE/ VI L
77 AN —NON— R T 4 A7 BSFATAERETH
B ERHRICT S,

@ EFEEZED,SY 2> TFBASIC ¥ 27 4 (IN-
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WERRTED, HdVWEELFIV VI - TY
AP RNTBLLTeZ a7 VOREEHE
5.

@ b5, CEEx2AY, EXECUTERRD 7 7 4
NT, DWET7ANDRZ 27 NVER 0SS
SLEERLTWEDT, DEDQIATYFT
EITHTESD,

#include<stdio.h>
Winclude <process.h>

FILE ofp;
FILE wfprt:

\‘old asnsyou(char sargv)

char mo§i(80]: fnt cmofi:  int 1=0i
fort=stdprni
fo=topencargy."r"):
srintcof1is dare bunshou wo yomitor Imasu¥n®):
print#<"Which do you disolay It on your crt or n:int 1t by your printer 7 wn"):
printf¢" Answar the 1.(crt) or 2.(printer) !¥n¥n"
scant¢" X" tcmn}l) ctrsero:
$1¢cmo] tum1)
while (fchs(mnSl 80.40){=NULL) [ or Intf("%s".mod 1)t +41:
11¢1>20)( sLawp(2); printf(“Hit any key to :unt!nu-vn "
getch()i clrser(): 1«0: } | goto owarl!:
11 ¢cmo) fae2) |
while (fgets(mo3}.BO.f0)1=NULLY{ fputs(mo)i.fort): |
goto owari: }
owarl: fclose(tp):

1
®81n<)
int s1: fint ch:

clrserOy;
hojime:

printf("Hanuol Index DisoLay¥n"):

printfc 1. The Method ot Flopoy Dlsk FDRNAYU!\ b

Drlnt'(" 2. Summary of how to MS-DOS

printf<” 3. ODpereting Methods of F-BA!

printf¢" 4. Operating Mathods of |urbo PQSCN.'A b

print#<” 5. Operating Methods of Turbo C¥n">

orintf¢"  &. Operating Methads of FDRTR&NTI ¢ “Summery of PFO ¥nt):

Printt(! Choose the refscring number ¥nvn"
2rintic | Inout The number =

scant< xd". ks

sult:h(sl)!

unsyou(‘h manuat1“y:
case 2:

himanual2"y:

menual3'y:
imsnuale"):
himanualS"):

h:monualé':

brintf("Da you refer another manual index 7¥n"):
printf(" ﬂnsu.r the [.(yes} or 2.(no> !¥n¥n"):
scenf (" Xd",Lch’

11(che=1) nto hajime:

owor |

printfC" Normal terminate the manual reference system !!vn"):
sl._pu(l) printt("H1t sny key to stoo¥n"): getch():

=3 ERYRXTLDTTT T A

NZaTNTF—IR—ADQ—EH, [1. T4 AT v
b7 44—y b TBIIE] O, T=2T7VIRE < &
RYATFTLDCERBICELB U550V —RI—
FEE 3, ZOERTHELUTRT.

ETHNE, A= —RROEBEE® b L ZIEIC,

Hanual Index Display
1. The Method of Floppy Disk FORKAT
Summary of how to MS-DOS
. Operation Methods of F-BASIC
. Operation Methods of Turbo PASCAL

- N

. Operation Methods of Turbo C
. Operation Methods of FORTRAN77 ( Summ

o o

C hoose the referring number !

Input The number =

-4 EHEROYMHERE

2 HEA % D 5,

4. 1%, KENSAKU 27> NZEBOFEE A = =

—HET, =27 VEHOARRRELREESOA
NBRENS,

Input The number =1
file kara bunshou wo yomitorimasu
Which do you display it on your crt or print
Answer the 1.(crt) or 2.(printer) !

-5 2R/

B5. 3, BREESANRD, FE~=aT7IVEHE

D7 7ANVEUCHLEERL, TORBRFEET 4 A
T4 TV I —DuTRTT) POEREERTH
5.

file kara bunshou wo yomitorimasu
Which do you display it on your crt or pri
Answer the 1.(crt) or 2.(printer) !

B—6 427V ETFIERET

B6. &, T4ATVARTEHRTLILEETHS.

FARYy b ET7 -~y bPT BRI
s2r (Ao F1 Ry y F2EXBXIET

[B&]
FA4Rry b (7R -FL4A78H03
VEdA. i, ARD /) - PER-DTEL
i EtA. BREBSCLESTEFA
DTUIDEEA. FARYy PREGBKBTT
BHIrEArHFERALHDOTT. ThET -7

[B@RT B3]

1. 72—y bLEOFaRyy b (HLL
2. F-BASICYAFAFIAY (REXK
K ET) .

[H&]
1. F-BASICYRAFAFAIRAZ7%20K AR
2. AALTREZDLOIRRNTESL, ¥ -
Return¥ — 2 H L 3. TE5FIEMEICA
DOSE-Fe®BU%3.)
Hit any key to continue

H—7 w=a7 VAEERTRER
K7, & BRBELIESZ a7 VAR T 4 A7 1A

mﬁ%énk@E%T,:@%QueiﬁmAO%n
7:(?‘/)@’6, ﬁg ’Ei%?ﬁ?’éi)‘f5 b)@ﬁgwux v -



10 A IA VR m AT NVRE RBRVATLARCET 2 -207ATT

PRBICERENTVS,

8. i3, FixONERTEELFEEREOER
DEEEELTHS.

9. &, BEERFOEMD 2 RFOVIEERT
TH5.

B10. 13, BIEERROBERAELO L EOREY R
T ABIEOREREE TH 5,

3. FORMAT B:* AH#LRetur

4. Ay -YiIEW, 1oAYy P72t
F-2EALFLET.

5. HYa-Af%E2ARTLKEEVEEDR
ZAEARET. WoERTAEFEOEE

6. BOF A Ay 27—y bT 3D
N (no) »»2#L %7,

7. STN2FBEEBBRADHRRENE
LU 3

Do you refer another manual index ?

Answer the 1.(yes) or 2.(no)

H—8 #i& DWNARR & FITE HEIR M

/
Do you refer another manual index ?
Answer the 1.(yes) or 2.(no) !
|

1
Manual Index Display
1. The Method of Floppy Disk FORHAT
. Summary of how to MS-DOS
. Operation Methods of F-BASIC
. Operation Methods of Turbo PASCAL
. Operation Hethods of Turbo C
. Operation Methods of FORTRAN77 ( Summar

Choose the referring number !

@ oy e W

Input The number =

-9 HIHAA= 2 —[HEE

Do you refer another manual index ?

Ansver the 1.(yes) or 2.(no) !
2
Normal terminate the manual reference syst

Hit any key to stop

B>

—

R—10 HWERETEO A= 2 —HE
3, YoaATIIBRBR BRIV ATLDILF X
BlzoW\WT
FIEENLER L ELERHSO~Y =27 V5 EHE
X772 ATESHIE, AEOHE#EN—FY =

FTEBECREIRIOT=Z 27 VDT —F N—ANE
BaN2 I ENBERETHE, ZOEPOEZD L,
KFR T, FhEEFLIERIATHRL, 5%
i, ARTHERATESY 7 b7 O TOR = a
TVERDT = XN—2A BRI TREELE ST
w3,

o aTRE - BRYATF LB A a—FREL
T—IERIZLTEBH, T/ b—VTHBEDTHT
— 23 bV THEBMZNEL R LI CHEEERT,
BIRBENBERBCTER LI RV AT AADHEZE
BT e, Y aVvBFCRENETILENZDY A
FLE—BIBELTLILEEINE, EETHSD.
IDEIDVTHRBEEFFEFTH 3.

Lizhl b, SEIRY =27 VORERE L IERE
OFEREEELEGE S CCRELIOATH S,
44, FEROEFK - HBESERERESE, BERYAT
LAELTBBCES DT 20,

4, HHh &

AIFZEE, FLESFEBI =27 VESBL T
i, »z b OBEFELFTERCHET 2 TR RKE
HIEHMR W ERA IR EVOMNERT, FORER
HHET2HEE L TRV WRELRTH S,

72T, AFFERCBWTEREE TS 35, {IL#HE
MU EARR /8y 2 VIREO M % B FRICER T
&2k, XY arOEREGRECOVLVTOT= 2T
WE, "N—=FT AT BT 7ANELTT 8=
2L T, ZhEEBRELLHNS, BEZEZ TWIT2
ZEEHELE YATALADRBRBRERATSTHS
2, FOEZFEEEDTBLEKRT, ZIKFER
DE&EEEELI, ZLUT, SHROHELRT - "B BT
L, BELY AT AE LTREEIZERET 2
2y N TH5B,

Bz, CEREECBITLZXFFNORY HFvizow T,
EFIER T ERHREEMICHERE 72, 22 wEL
THEERLET.

£ E X mk

1) Borland : Turbo C Z—%#—X#FAF N—Y
s> 2, 0 (FMR ¥V —X), 1989

2) Borland: Turbo C V77V Y AH AR /81—
Yz> 2, 0 (FMR ¥Y—X), 1989

3) BXREBFHERESH SV avEIY FT— 2 EHIE
HEEIURGEE, 1988

4) WA  Turbo CHIR S0 /2 37k,
T, ifratamtt, 1988
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An Analysis of 'the Development and Road Improvement Funds Act 1909’

The purpose of this note is to show on what point ‘the Development and Road Improvement
Funds Act 1909’ had importance in the context of the Liberal’s imperialistic policy before the First
World War. For that purpose, I summarized the contents of the Act, then clarified the points at issue
on the Act in the parliamentary debates. From that analysis, I got the following results.

(1) The Act was closely related to the structure of British Imperialism, heavily depended on the
overseas investment. As a great deal of overseas investment had resulted in the shortage of
domestic capital, which had casused the problems of rural depopulation and uran unemployment,
some solutions were needed at that time. The Liberal Government expected the Act to deal with
these two problems at the same time.

(2) The Act must be interpreted in relation to the followings;a) the centralization of finance
and administration under the Liberal Government, b) the Small Holding and Allotments Act 1908,
to create small holders of Denmark type, ¢) Irish Land Acts 1903, 1908, d) the realisation of the
betterment principle’ by means of 'recoupment’, e) the genesis of 'Employment Policy’.

Minoru TAKADA

I BLU®IC

19094 4 H29H, e A K - ¥ 33— D. Lloyd-
George 13 [ AR F 5] People’s Budget ¥ & i 3
Budget Statement I 8\ CENBH L EKKEKCES
KL, ZOEMZRAERA K TBHREVERNEES
# | Development and Road Improvement Funds Act
EWIBELY LTH TS (BT [BEFE] LBEED).
FREOEFICHN I CNETOMELE L T, O F
7 — REBGAS, & Db U BHT OERESI T
DB S T2 REROEANBROVEDELTOE
RBRu4 Fva—YOEREETZMETT, O
BEOBA» S ARTEORHBEHOV EDELTOD
BAFERTE O FE WAL 7 T5E,, QT L] OBA
»H/NERIRES T HEERUER L OFETHRETL T 2
TH5es), QREBEREFRD T TIEABK] OEHFN
Fr LTNEBES U MRV EET 20, Wind
BEDBLA» SREO—HEICAEH T/ bDICT &
T, BRBA R TId 2 OBEERICETL 2R K
HREEFEEL RV EWVST I, Lad, FEERIZH
MNAFVAFEEROELIATHD, ERRBIEDOT
THEERBORSI AR ICER LB FHTHS &

VD BRI S LT RER MBS T B
FFTL—B T Ew, AFY AHEERECET S
BLREN R ITRER 5 EMBERD HERA F
AREFH] WBWTH, AEEPLTEEERSN
Ty, b5 3 AMEOEENES 2 EAFMT
B0%H DS, 1909F 2519074 & 0 %L
U-EANERME, Lhbiias - FERECNT 3
HERHREONEH TCH L L 2E2 28, FED
ZOHTHEIToNEL TEELBZVWTHS I, %
OEKRT [BURFEZROBENIEE] oF CREEZ LD
IICRBESISNEDOM EWVS Z R KE EE
DELEMES, KBIZZOO0FMEEYy—7 24T
H5.
ZDESRHFEEORRERE 2, AR TRIESE
ETULE L EROBIDBRE L HEONET LW S,
EEZNABRCAIL R 2T 28 E>T, H
HEOBRANEZEPSHICT S L TCTRAIRE R B HA
ALV, Wbid, BEZAEED S, FEOK
VERLELL LOLEEEYRE T S I L AREOR
Brid, Thz2BEUT, HHEBEOENBEKEOME
BHEO—HE2EE LW, ZOB, @by ¥
VAFEEROBEWHFE L OBEICEET 2 2 L8
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BELRZ-TLATHAI.

BT, $FBEONEZ0OLDORHESMZLLET,
BERENHESOESBBIBVTILD LI RNHLE
EERRETHRMILI-O»%EHTE I 2L EEHOR
BAEh 2w,

o

) H.V.Emy, Liberals, Radicals and Social Poli-
tics 1892-1914 (Cambridge UP, 1973), pp. 187-
188 ; G. L. Bernstein, Liberalism and Liberal
Politics in FEdwardian England (Allen &
Unwin, 1986), pp. 126-127 ; J. Grigg, Lioyd Geo-
rge : The People’s Champion 1902-1911 (Uni-
versity of Californis Perss, 1978), pp. 191-192;
T. Jones, Lloyd George (Oxford UP, 1951). p. 37.

2) B.K.Murray, The People’s Budget 1909/10 :

Lloyd George and Liberal Politics (Oxford UP,

1988), pp. 146-147, 172, 201-202

A. Offer, Property and Politics 1870-1914 :

the Landownership, Law, Ideology and Urban

Development in England (Cambridge UP, 1981),

pp. 359-360 ; EEEFS E (g A 4y 77—
[BA7E L BiE  1870F-1914F[ %2 <o T, [H

HEEse), FEE14E, 19855 H [TARFE]

BB RHERBLO BT, FIEE, #TEEEE 6 %5, 1977

&, 298 (BUF, [ 1 33R% ] L 8% 50) | B.B. Gilbert,

'David Lloyd George:Land, the Budget and

Social Reform’, American History Review, 81,

1976, pp. 1063-65.

4 ) J. Harris, Unemployment and Politics : A
Study in English Social Policy 1886-1914 (Ox-
ford UP, 1972), pp. 334-347 ; J. Tomlinson, Prob-
lems of British Econowmic Policy 1870-1945
(Methuen, 1981), pp. 77-78 ; G.C. Peden, British
Economic and Social Policy : Lloyd George to
Margaret Thatcher (Philip Allen, 1985), pp. 33-
3 (EBEA - TEERR [1 ) ABRFHEK
], 35-36H) ; #iREI E— R AN BT 2 A
FURGEHEORERER — [HEE] =Ex
& LT — ], TEFRFE], #8145, 1985
&, 77~79H.

5) C.Hayes, British Social Politiecs : Materials

Hllustrating Contemporary State Action for the

Solution of Social Problems (Books for

Libraries Press, 1st pub. 1913, rep. 1972), pp.

314-346. RAKRBIZBW TR, KER[FEER

ULHEE] OFITR/BAIN TV S,

w
~

E1 19094 [FHRKk VERGEESE] KR

B B

1 BEHNOLDICABECLDEHEIS 3
BERELORE
PR EE R DML
HAREOKER L 55
BEBERO T 5 O L HEEHER
BERUENTEOES

SOy s W DN

BTE ERNE
7 EERORE
8 EHROER
9 BER/KI-TEZINZERCET AT
10 AELURC &2 FERERCET 2#ERE
11 THoEE
12 EHFOER A
13 fEAMER
14 B2y 3 ERERE
15 oy R cxs 3EA
16 A2y bIyFiowd 2HEA
17 7ANT v Ficatd 2 EA

B=E —)
18 ERORRERBL2EET 2 &F
19 DNEMBUEEMICET 23EBHE
20 BEFR

BlEays

(BBL) The Chitty’s Statutes, vol. 16, 1909, pp. 640-651
& 0 PERK.

6) HFEBELLAA F ) AEFER] (BEESE, 1981
F), BOE~ETE,

I [BARRVERSEESE| DBFHRE

BRI AR T 228, FFROILT: [BRRUE
BHEESE] ORKHNEEZHSPICLTEE 2,

BEEOEREHE EETEHORBRE LEATHE
OEKBELEAET 55| An Act to promote the
Economic Development of the United Kingdom and
the Improvement of Roads therein TH» Y, ®4&D
FXBERBE L IcRLI LS, HWMEK], £
i [ERSE], B8 [—&] 0=B»o#Hsh,
Fiz [#H4<58 ) Schedule 23w Tw3, HIZHT
[BEF 4 | Development Fund, [EKIERHEIS ]
Road Improvement Grant # L% ) EAEKER S
HESHh, B=FTR\EECHERT 2 —REES &
EhTwa, MUT, SMECS LEL S EROANTS
RTireion (M2E88) 2.
(1) % R

ETRBICEL CIIFER, EXL L BEERRERR
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X2 19094 "REFER CEEiEESE K

WE (HRES) L———-{ it/ (ﬁﬂﬁ&ﬁ%ﬁﬁﬁﬁ)l
{ KO A l % &
< { HHITET |
e |
Rl |
H L prij
l WRELE T | BRI I
El il
o B
" ﬁ - U - MR 5
I EclispIat= l &t g HhEh - T
BUFRR - Al H I -
K+ BBKSE - 5 AR
FERIEE - EA

(BUL) Citty’s Statutes vol. 16, pp. 640-651& b fERX.

HBTHDH, HFCEL TR, THHIETSHD (B
F#Z & | Development Commissioners #8EFEIZ & -
THEFEINE, ZORBR 2HEBI—ATORESL
(BEEATER), 5 B ZADEHTI000R >~ FUADKBE
%05, RESORERSHERTIThbh, LER
BEHEEREGTE S, FAREE, EFEOEARI T
TREBC L 2BED L, BEES» X b2 (B
3%), FLLBEREAR, HEERERIHMEE
% Jadvisory committee #{Ff L, BIE %2505 2 &
bTEZ (B4,
LEO#BERIRE LT, COMEEREANEED
BErixh, KEE»WERD [MEES] 2EHAT2Z
itk oT, UMTO L % - BABUREERHT 5.
BLEVENPHET S LI, [RKEAE, £EOTT
FERSN2HRBEEOESICEDOWT, BUFHE K
LT, H20EERESE2EL T, A%ER, BEX
&, BRIRZE, 2/, BERXEFENTEEShTY
ZOIEE, AZ0OEED, SHICHLT, BEEAR
», FANLFRC LT, H20WIESsHC—7, #
SRCHACE T, HoEY L EZ 3 EHFIHE-
T, UTOBEHD: »EH %175 make advances
ZEeNTES] OTHY, TOHWELT, @f%-
BNEZOEBPRVIER (RE, #HFH, ABRNEE,
BEERN, WRMES, NEMERIEER), OFK GFE,
HERRIEZE, RO -0 THEA), Otk R, #
B, ORNZTERE BESHFEST), OBFEBER %
B, OENAKERZORR - W, OFMAHEK - &R,
kU EEXEORFREXRET 2 LI ICERKE
lezOMOH5©5HN] HTohTws, HL,
19084E 0 [ /N H{R A - 53 53k | Samll Holdings and
Allotments Act IZB#E 3 2 Sz, FEORTE 2R
LAEVRY TR s BB1EQ)H). ZOEN»

SEB ML ST, FEkREE L CEBNR L TEE
BOFEENKL LTS, BEFENICE, SHORE
BRAREZ L Trah, BE2ZTRAELR,
BEVBIFSROSHE IEARES AL, BHEE
DZOMOEAEK, BEAOEHE L, BRBFERECE
ftx#, RAMROBEER2RZ CHEEES TR
n3, MESNLHEREESR TR TOHFIZDONT
BEL, RKEBCHRET 528, LEL S ETREESH
FET S, 20O, FEZEESRIROBHEESK
HEECODWTHESRDB bbb B, /-, HHEE
BREEHS 2 SN EECH L CHEOFE LR
TE2ERLET L. RBENTBERR~OEHICHE
L, B0 [EE] Road Board & O #aEHS
EEOTSNE, IDEIRLT, HREESRIEH
HMFEEHIEL CAEENEIE T 52, ZTOFHSIC
ML TERRBRECERREELIEHL, ZAHNKEK
BRE-oTHES~RBHEENT, BEOF v 7 2%
RiEEsRhok (B4%).
LROBEBESOEAVER L T, BEEES
RCRBEERER, T2bb5EHNEHESHART
EESFEShTwR, ZhicB/RUEES £TR,
ROEICHEENTWE, [REOZOH (F—)
TTLHOEZR2ECEHNIN L CEEBSZEINS &
AT, BESE SN IBRFEE, HEEE, BA
B, *OBERORdIc A EERFEETE S, b
LEBE & 2 THERSNTRATRE2BEICIE, BEER
FRZESKNL T, HonAREOAELEORE
- T, BWHIKCTHEEBTEL LS BERESZ
IMEEHETEENTESLL, BESRIDLS
LaaEER T 2EEEE TS . 2OLT, BE,
R, i, EEMEM, mAHLEEE, Sy K
v 7 o« T - AEEAKMERR, B CER LR
HHERS T WS E CHHEESAL, bokd, &
DEFBOER &K T 2012, B—EENELHE
EProDTYED THERSOEIE, —HIERBDEE
DOftBEERMR r DBEEADORE, FICESTEMIC
B 2EESEE, WEREOEREREANDEER Y
DEFINFEREES TR SN TV (E5H).
ZDEIEEDOHLELRTDRMEV > T HEHE
EEOHRIEICH 54, THICDVTIHRD &S CHE
shTws, BHRFZROBRES» SR SN, ZO
BREELTIR, @ [BO0ERICE>T, KDY
WOl DIHEENZE] (BER, 1909FEF 13207 K
Y R), O)[RETICE W THEEEES the Consoli-
dated Fund » 5 X#hbh 2 & (BEE), OEHEE
& FlF, BHEHICL IS, DZ00HENEE
AhB., O BHEEDSIZ, 1910FEERTZERL
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G0 4 FEICEBESIT R R, 52507 K> F QX H A
kEh?, AESOERACEL TRRRES—0E
AL, AEEIEE3ARBE CONE2EBEE
9 AKHE TICAHRERICIEE L, Zhe2SiRE
BESHER L 7o LT, RBHRBE1AKRHETEES
CNE#HEZRELT, FEOF v 7 2R F2 L
WioTwie, ERABEEIRESEMOESFICRE
LTERT2HER S 2 o Tue (B25).

2 = BEREE

E_Ho BRI, Bido ERRERE] LD
EROBEEITEI L2508, EEHEL LT/E
BE] vRBEaND. AROEKEIR, E—-HMOMH
EEELE-ST, ZTOERUVABIZLCKEE CE
AN, [RBEZL->TERENZIDTHD, BEREL
BEBEDO AL OMNER TH- .. E—HALK, AR
BLRELBEFEER2ENTE, GRRELEBEDKRS
BEEWEREESrOTHan (BT75).

BRI, FREESLEL > TITBWERE2ET
ZEETHD, RKEEOEMNOTI, @FEEE, &
FEBHZCHEL TUNESRY [AEHE] highway
authorities NEH 27X SR L, b) [EREERLE
DO LBETHD LERRCELNS ] FriErEg
RESWER - #FT2ERE2EL T, ZTHE
oW, EERESHADAESRIC L 2mEES
AL, HoOHET ML &ET—EE»EH
TH, FAUNOBRRMANELR (=HA#ES)
DEHE L 22 (B10%), mAREOHE X, Bl
RNEESHATEIT L Heg L, FIEEROBEE EE
BizkoTHAAELRIIHLTRER, TOERN
HERsh, 2O L TERRBRIHMAAELYR EAUHE
RTHFERERL, T2 >Twi (B9
£). TR, ERBCIIHERRCEHET2ER
i3, WAD3IHD1IUAEWSHHNH -7 (B84
B)VHE). Bt aic, hH2EHE L EROES - #
L ZOUAOHBIEE L v FRIZHRELDD Y, 4
BERBEGLEREE BNHEOFE I EML 2wk
THEOEE - #FCEVH L., ERRBOEEICD
W, HRESEAKOFETES~DEREE
BB oSN (BlE).

LEIBHT, TOEROER - #EFODIIZARO
HEENLELR B2, FRCHEL TRE-TOBRE
B tEtESESFIAcSN. Thbb, A
INELRIEROER - #RFCEL T2 ERTE,
EERBOHE X, KEERRABIC & 2 BRRERZEA
AR, ERREIEREM & IGERO RO S B
1220 — F AN O £, 3 42b 54407 — KLAD L
EEETAHERENE Z s, BEEBE, HEAY

LEO [AREICK 3 THEBA ] BIATEEZBE T,
MREESKE [HH2BENICERSTE2ERE2E2
DEGRBEETBHILNTE ]| f2, £/, ERRIZR
IHLCESsN RS, V-XLT, EET
BHERETEz o0z (BBL15).

D EDEBITERRX 2 5 MBEE L LT ERRE
W& BBRBIND Y, FORICOWTEXBEE
CHERRER RV, AETFTHORE» SFROY
VYU ES & RiIF e i HEIERFBROEIT60H R
YREHERECH TR, i, BERRBREROERCD
X HIEOWTE, ERUESEHESEHERELT,
FTF2ED e AEENFE00 Ry 2B 22 0E
ETHEANET 2 ZENTE, DA ICEKNER
BI&2 0 TR+ AREEIE, KEeEE (BB
Mo b B Z bk o Tl (F13%). BRREO
SERERRERS, s TR Eh, 2XAREY
FIZAS, FAMBEOERCOVWTIE, $—L0ER
ELLABOFET, TOoHREVSHREROKE
BT, K& - TE8as~gHans (812%).
(3) HB=F,W —mw

ZOEWTRERSBCHET 2 REHEN L ENT
W3, 195 IHEGIER S EAE s R wEH -
ZEEMICET AMERETH 228, FI8RIRAEDON
BEBO FCBWTEETHY, UTO LI CHES
NTw2 [RKEOTICBIT 2R OBREOSBED
EBA*&0EFICHET % 814 advances DERA], #h
17, BffcBEL T, EELETTEIRI BT,
EROERERE : REL N L TRESHhbI SR
ETHDB] IIHLT, BMR-ERBEELLEMELO
MENEHRENS,

@) fHEEE

Z 2T EEESCES HEBHEES R TY
%, % | undertakers BFTEFRD [fHEE]
draft order 2#H L, THIEEEEEZOHEEIIHK -
T, #NoDHEEMNEREING Z £ THHMIMNEES R
3, FTREENMEHR SN, FAIREHBARA R
ET 55, ZOBEREEIZEBEACHES AT
ERoWI L, BEEAC LD R—FTEE AR
BoRwkICT 2L, WIBADEEDZDMD
TH . MERCEFHBASEE LW, IR
BLadhEkskhrol,

'I;;m

1) 9 Edw. 7, c. 47, in The Chitty’s Statutes, vol.
16, pp.640-651. LT, BEOWFRIFEEIC X
3,

2) HBHEE (T7~79H) TRAKEONEENCRE
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HenrZamby, REMELOIREORSH
S DB WD EIIH D - 72,

I [BERRUVERSEESE] ONILERE

HIfi CIRBEEONBTZ DL DZENFEL {BEALT
&2, THhRRFEORDLERTHRUSALRE LD
BREELPICTEDTHY, FLERFTTALIL
Wk oT, bhvbhZFEHEOREENERORTICNE
BRERHEETAIENTERLIERDETHLD.
UF, ZoBfEolRraRtamsnciarilor
L7z,

(1) 1909% 4 B29HO4 F » P a—COFEESH
BHEICEKL-L5E, ZOEREORBSR 4 5290

HeAR-Pa—v0 [ARTFH] FHEHEHRCDH 3,

ZFITOXHBRHICOWTOHAR, BEE, EhE
&, RBRME, £EMBEOEFTIT2bN, 20%%
ZTRERME  OFED S HEHBEOREN LI N
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A Prototype System for Language Education

This paper describes a prototype system for language education, especially Japanese and

English. Although there are many students learning Japanese, there are not enough textbooks or

dictionaries (in quality and/or quantity). This system assists teachers of both languages, supplying

the enough volume of sentences with the translated sentences and the sentence retrieval method

which is easy-to-use for the language teachers.

Yutaka TsutsuMl and Ryoji MATSUNO
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X LERT.

(1) MBEANLEBRERMBNTT 2,

2 FTFEAINF—IR—ZAbSBETS, bL, R
DN LBROBREERRIEL, BRERFT .

(3) MBEANZ—MHAEAT—RLT S, b
L, bl b—@bTeirihnid, RERIEK:
RELTKTT 3,

4) —RELTRBEF—ETFANT—FR—R &
DTy FrIETI. bLREO» SR EBE
i, B)EFEVIKET.

22T, WOBEREFERE, TFANT—FN—

ABERT 2 & & LA UL, BE2FHET ST,
F—REEER AR L TORET S 2 AEEEE S <
TrIemTEs, RO ER 4 1TRT, —
BACHANE, 2 —F—DPEBHCEET S L8 TES
FHuEFHEn TS, FIZIE, K5 T, —MREHR
BlsAE LT, BUESTEAFURTLICLEY
OTHb. ZOXH, EUEOHEREE2EZSL
EMTELDHERY AT LOEBHED1DTH 5.
4,3 REOERIL
ARERF—F L LTTFFANTF—IN—RAEE

Re#H > ~
%EH > ~
[ DHIBR
Mcl = Il
BFERO IR
o I

KA < ABEEEO KR
K - EE#HE> ~
$EREE DHIBR

% BhER o Bk

4 —RACHRAI DI

(D] DHIkx

8535 O HIRR

EES - KAUREROHIER
BFHEROHIER
Bh&h 3 DHIER
Bebelh 3 O HikR

s BhER D HIER
KR - EERE> ~
REE > ~

#gE > ~

5 —M{EHAOBI2)

(a) F=o4R—-X
#RHL

1 HRRBEHICIT- .
2 BRERCiT-
3 BRREHICE-,
4 BRRBEENT-o.

(b) BRR%
HEE
EE
1<
28
{4
7
R
53
[
i
-~
~{E~ic

~lE~~

~
~

DWW
o>

LA A T A

B ORI
/7 4/

NN

P

N Www

.38

.

Lo

6 FREOH

DIF->TWBH, YEXEETLEND 7Pl 7 0%
BE, RERRERZTFRAMNF—IR—RIIEEN
TWw2 AT Z T NIESVIEE RV, BER ETHR~
7eEBY S AXFIKHENT VLS, ThE2ERERT
DOy F VI RITD e DA B o
3, CHERENZEBHTRETE LI ICERE:
BAT S, 2hiE, o002 TORA>VBTE
FNTHBHEER NNV a2RELTEHLLDDTH
3, BIEAY AT 4 TR, BEABOFY ERTRERD
HEEREEL, BUHS I CRBRACOWTZORE
BIOLThHo5rUHHBELERL WS, Z0fKF
FER 6 WCRT.

4,4 FBERBEOERG

X 7w AFIMBEOFERFIZ2RT, FlclRizeBD,
@)D —fRLHRITIIMEERE 2 CE 3 U B LEXZD
bOERMET S LD HEET 28, TR, NFEL
BEACHAGEEERT LI LTWVE, Z0LSiE—
BAGRADEZL L, BN IEROREEL -
Twa, @i, IL—BETAIREL L THES DI
BT 25, O, H2HEERHIRTHYONS
LEDERFLERANDE LI REEENTH S,
Ble LTRBRLEWA, AN LTX TR E
ErE222ki0koT, KWIC L2 B UEIERHE
BHTEB(LObERTHB) 2o, EEEETIZIZ, KWIC
EREECAELTVDE Lo TH LN,
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hafl}
ik

HEXEY AT A

==== BNBIEEKD

BRIRXFELBIRV [1BE] YRELARL,

He's so immature that it's hard to believe he's a college student.
BB [BE] mBLexbitli3,

The more he drinks, the more talkative he gets.

100 KL [BE] BBBHEVCTEEEAN

Could you please lend me about 100 dollars?

el [R&E] HFERI TS,

He is really piled up with work.

SFRBICHEBSL [BE] 3,

I have a bunch of questions to ask you.
BRETEEEOKESLLD Uh EBH DT, Ploswy [1BE] ot

The midsummer sun was so sizzling hot at the beach that my skin hurt.
WOFELE/OIV [BE] LW,

I'm so busy it's enough to make my head spin.

BTORII LS FORL LS50 [13E] o0& E-TW3,

He's illness has gotten so bad that nothing can be done.

====> FARRFERIITL

5 2] B [KE] cEbTE3,

It's possible to go to the moon now.

il (3] #ickFE L] &S c@di,

His parents advised him to go to college.
DI (1] X% (1< ] BRERD - 1,
Few high school graduates used to go to
college.

REF ] K<A$D L1

My father and I often go fishing.
B[R] B e LSfT] NELEMER- 1o,
He insisted that I go there.

(a) —REBAIB (1) Ick 2RBHER

===> RNBREEK3

BRI &L [BN] 2oz, DL (K] 5740,

Even though she eats a lot, she doesn't gain any weight at all.
BREBETARK [AX] B, ThThhAMIC [K] » T3,

She doesn't eat go much. And yet look how fat she is.

=== FRIFBITL
(3] saHnT [FBc] 1] 29

I walk to school every day.

(b)  —REHRIB (2) IcL 2RERHE
=7 FBEROERS

5. A—RXAJxT7 YT XT A

=AY 27, [VyRAV|EwI—YDEZYD
IR ENE, BV YAYENAN=T FX MR
DNy« TYR74—=NVibEH, BREFEOR
HR¥BERRT 2. BVYAYEROES %27 4
— VoINS,

{Lesson, Title, Retrieval, Explanation, Exercise>

Z T, Lesson &3, &KLy Ariftizons, @&

LEESTH 5, Title id, ifEA%E L. Retrieval &
B, REIRRY 7Y AT AEFUHT S— b TH 5,
Explanation i, &V v A VN7 25 %2E BT
TH 5. Exercise KIZHBHERENTEL, 20
5 Retrieval DE & HF LT,

ETOC-s <X %S>

y LI,

ETOC “X” -d <F A4 ¥ ~g (bt

TH%. ETOC ki, BEREY 7Y A5 2220
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BTV BT [Easy TO Consult] 25 & 51T
w3, XEBZ, TFANT—FIN—RZEMENT
WERRCFTEN TV RBIIESTH S, chrig
ETRILWED, B T—IR—ADSKRET S

LT an

Sample Sentences

word
meaning

il

Play *Voice

X2 ey

8 a—27x7HESK

ZENTES, “"TLLH>TXDHEVIAEEET S
ZET, EURBRETAIENTES, (FX4 0%
WELTC, b2RE->LEE» SRERToD, (L
N> RIEELT, FOV_ALUTOXE T 2HIT
22EMTES, 2—AV 27 OHSK®X 8 I0RT.
g, VYAVOERFERILZ, VYAV T A LD
BIEEIOERYT. ok, ¥BEEOREEPHEL
L, HRBEFATLIHEEDI-AY =T Th5.
ZDEIE, HBVYRVEFEATHT, BHET SV
YAYERUHT I EHNHBICEHRETEL D, Ly
Ay EERT 2 ETORMBBERZEE2DEVEELT
T FAPERERLTWL 2 ENAJRETH B,

6. HEY T RT 4

HEV T VAT LREERHBEOHEL ThERET
200 FHERRET S, HABOFE L LTHE,
BRI B L CERERE 7 U CHGEFMSFERATTRET
Hb, ERAER, 2—AV =T « B TYATFLAHRT
BETHDOIIEE, RELEETHIELEILT,
EEICIEUOH T Z e TE 5, ENEACE, REF
DEEEVTNIA LTRRTIEELMZTHBD,
BFHERSTROFEVESTES (M8a—X Y
THAKEE).

7. AVHT L RT A
AV T Y RF AT, A—AT 2T HF T Y RAT A
TERLEZTFRA MR- TV —Y—F 4 X7 2F4E

L7:h, BFEEAEERFERAL THEEENITFA
A LTI ENTESL (KS8).

Lesson I-31.Comparison 2

[~M~ﬁ£4k——————~‘—-’~$mu

(1) #&gh (] 95 [(BE] BHLALDET 44— pixc
(2) b50h ] 5033 [1BE] BigEMSN 3,

As an advanced form of
Comparative expressions, €¢——— DLy 2 EBR

we use <~iF~F &> to mean

79w 3 5LEH)

Ex.Translation
BXNIANRBIEEKRKS,

X9 vvxrOfl
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il
af

XEY AT A

:1d4.1I-31

:title.Comparison 2

:etoc .ETOC "dhiEdsie"

texplain.As an advanced form of
{:lessonref=I-30,comparative expressions}
we use <~if~iE&> to mean ...
rex.trans="AXNEAENZ B EKB, "

10 vy RYT 7 A LOE]

8. LRTLABEISE

BERY AT AiE, IBM/S—Y F VY A5 AL PS/
55% 715570 (CPU : 80386, 25MHz, 16Mb) O LT
< OS2 EcH@tbTh s, ARIREEZEHICE
HUTW2RERZDEHRCEHT 2 L wiFEr L
S TWnd DIl 1 ¥ A7 470 16Mb O ELIBHEE 2 1
HBTE2 0S8,/ 20HARRIPERSBDTH S,

FBRED 7 — 5 GIRES TXH (KRS8, NRE
BENENS AN MEMENTBY, FALAXH
FCHMAIEETH D, bbb DA, T—FI_R—2%Y]D
BZBBEDFERENIE, TA4XAI7AR—ADHFT
FRD 77— 21T 2 L8 TE 30, ZOHFRIR
RHEENBRHICE S, BEORTHEER, FHHH
THY, BECHHETHE LS ZEeNTES, Ih
1, WOFXBIZELI- L LTHREREZFERALTY
BZRORBEEE, FrALESRWETFHEENS,

9. ¥ & ®

Dilk, SEEEXEY AT AOBELRA, HEX
B AR T, BHAREEZROLCHRRTW S, Afik
BY T VAT LUNDIFZEAERZDE ETEEEC
HEL T3 DT, SHEEEOCHMTE, AHREY T
VATFARBEEZD, Ihb, BREEEMTEZEX
OB AT LALBEWMZ B EICE > T, BH
CHRBARBRY 7Y AT ARREBRAE L THBBSES 2
ERTE S,

KYAT LT, HAOFBL LV —¥—FT 4 X7
PEFHALBEEZFEAL TV EH, RLLI R b
BCsEROEELMNEZTE R, APPLERH®
Macintosh # % v>i%, Steve Jobs 23fE- 7z NeXT =
YVBREDTANF AT 4 TRAOIVE 2 -5 %F]H
THE, IVE2—YOEAELICV—Y—FT 4 X7
SEDAARBEEERRLEZD, I Ea2—3Z0D3
OMEEEZRE LIV TEIEBBRRBIERTEL D,
I DR BEETIEY AT LARZERT B2 EMNTE
2kDinD, 1RL, HEXEVYATAIREL,

CAIQZ L% EBLLWERSIE, AVY Iy 25
LARIEEAEDRENRY, b, SEAOHEEA
RER VAR TIOOFRIILMELN VTS
25, KVAF LT, TNEROTERLEZT A
FELTAYRATFARA VA=A LY ay Tk
BEZELAD LW ZERFHEELTVE, 250
IHOHETIESITE, LVRBEEFLLVAT A
DEEBDLELR2Z2TH2I.
BARBTICOVTIE, &0 ABEORBREIEVER
BMBERERT 27201, 22747 —YavirfntT
BXZiE O ERICB T 2 X FI BB T 2 7
VT Y XLOBFEL T2,

| &

BEZERABHESY, N—FF 4 A7 OEECHEL
LT BWinABs BB ER# e LET.
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HI¥EREEMFRLESE26S, pp.11-14,
1990.
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EHEHMFLESE26S, pp. 19-30, 1990,
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The Development of a CAI supporting System

I attempted to develop the soft programs in order to make the CAI teaching materials. This

paper describes the management of those soft programs.

Fumitoshi SAKANISHI

0. (T L &I

Ny avRERICE Y, HEASEMELT,
VarEMEALLE CAlOERABEAKZY DDHD,
FOEZEWZODVTIER [1] i~z @BY TH 5,

L L, BRULEOEBAFCOWTE, EFKD
BRENABCRESCHE LR CAI Y 7 ML, RV %R
W, Ehbl}, EEEREEIAVF2TL0ERLE
BB E, BECHELECAIY 7 M RIELAETE
LTwizwniwnoThw, fE-5T, GEHEBFICCAL %
BHLEI TR0, MERRZOY 7 b 2HEEL
ZUOnEZzsRw», UL, DEZEIWCCAIVIZ D
BFE LW Ty, FHIE, FulI v 7OME:
HEVDOHENEBETLOBLRTHS,

ZZTEE, EE\E, Surs7IryS0MBr LI
CAIEM %1553 2 7 u s 7 LrDBEFEEHLT, Th
i, 7RI iy 7OMBR IR Th, ERKIC
&, 7—71 (&< [—KEE]) TOXEFRSTE
hig, zhk CALEMICENIRZ 2 2N TER HD
ThHb5, Tibb, PENFOREE (THOXE) %
v—FuTERL, #hE, 2O CAIERA S ur S
AT, BOLLONFEORESREZLY, MESS
ROELFERELLD LTI TESHITH 5.

ZOMX T, ZOCAIEA v 7 L OBE
E, BEREICZODWTHRRS,

1. MI70J35LnHEEBIE

o CAIERE a7 4 (T, [IIZ7ns >
Al ERR) OEHBIE, CAIEROS 5S> T 2
Y, B, ol I0AERHED Rvay
Pa—sDOHLETY CAITER AT T2 2T
H5,

ZO7ar S AEERLTCAI 2 ERT 2580
HAMZIEER, ROBH TH 5,
1) v—7oTREPEL

T—7aTENE KB 2BV TFRT 2 (X
EETFANTI7ANELTRET S DR 5EMT
b k), FERROHHAE, FIE, MES L UZOER
BEERETHEARLTHL.
2 L7 oss 4l THLT 3

7—7uTERLERE, (NI e 7 4]%H
W, XFEZBEMIRLD, XFEOKESR2ELLD,
FITREATRETHERFE2EET 20 E0MI%:
i

IO T 7as o s OBEREICDOWTREBTHNA
75, TOBREABCEALTE, a7y FDA=a
—ERAFRZECRBALL, T0Z &id, CAIEE®
lewicrurss v EBELZVRS, CAITERO
NEEBTsI kD, £, aYEa—F 00
ETHyUV—7uRERLTCNERERTENE, Zh
ZMILTCAl 2B T 5 Z L SFEIGETH 3.

2. CAl B ER D1 O DRSS

2.1 ER¥BrINSSLEE
FREFIEREICE, ELEFMR-5054068KD
RBINTBY, EEO CAIBRZEIIAEZFALT
Wiz, 2O CAIERE v/ 7 Ay RgER2HH
, S FBASIC #FvTw 3,
2.2 TaLobJETFAN
Z TS CALIE, CAIRETT3-dD[A 4
Furs s sl b, FEAED [F=97741] 25
BRahTnwz, 2%, BEIKE [ 7ar7
L] MENATEY, FEEERERT 2010k,
ZOHEBED [F—277410] BEUCRTT, #IRL



34 CAL Y 7 MERR 7 u 7 7 5 DFF

REBEHONER2EET3L3Ck->Tws, -
T, V=7 TERLI:EREMLL, £ CAIL &
LCHERT 2729Ii2iE, FBASIC 2281 T2 74+ A2
WTD7 74 VBSLETH .
(MInio07 741] (@FarZ LY R EIR)
cIA4>7us 55 [KAKOU.BAS]
Iy 7 7a s 5 A [START.BAS]
CF—F TP ANDIEDDFT 4L MY
FERNET 4+ V2 b Y <ENAIYOU>

BEF4v 7MY <¥ZOKUSEI>
HET 427 MY <¥SUUCHI>
MET 4V 7Y < ¥MONDAI>
HET v Y < ¥REIDAI>
WMEF 4127 Y < ¥SHORI>
747 bY < ¥SUBPROG>

cT=F T AN
(@ [—KER] TIERRT 27— 7741
FEVEH-ED7 714 [KOUMOKU.JXW]
FEERNED7 74V [¥NAIYOU¥Knn.JXW]
) L7 arZ L] TERENEZ T 7 741
[¥ZOKUSEI¥Knn.JXW]
[¥SUUCHI¥Knn.JXW]
[¥ MONDAI¥Knn.JXW]
[¥REIDAI¥Knn.JXW]
[¥SHORI¥Knn.JXW]
[¥SUBPROG¥Knn.JXW]
¥ m FFEFHEBOHEEFS
[CAIE TR 0D 7 74 V]
- HENEEID DD T 71 )L
+ CAI X4 > 7u 25 4 [MAINPROG.BAS]
2.3 TA4RIDEY FIZOWT
2.20&5CH[LIT 4R R T BT
A 7TWCDODWTERLTHL.
o [—KER] HAK-BFZ47
[MIL7arZ 5] & BMIE- BrK747
« CAI EfT8F--- ANZ47

3. [—XBR] #AWET—4%7 74 WER

ZIZmbid, EFFEEBKITOFEEBRS,

ZOEITITY R, v—7u [—KEF] 2B,
W DOPDOXE7 7 ANVEERTAIETHB, 1272
L, BEFEICBOT, FIRIZRSZ AL EIZH D200
KB HB L REET D, i, fEEERE, T4 X
I DBEBOERKIO S, [* JXWILUHD T 74 1T
%bbs [ ATR], [*.CTL] &, HI&L 7= A» &
v,

3.1 BBEEENESR

29, FPEELLZOERNERTE L7 74

WERIERT 5.

@774 1% : [B:KOUMOKU.JXW]

@5fF:

CEIRIR S 4 V1 1 {FXERTT

s 11T 1EETD CAERLELNER) LT 5.
- 1{TE»EEES 0, 2TE»HEEES 1 EH
HOBERFIFohTWL,
CAIDZEBNFE:2 1HE TR L TWBEHE
i, ZTOHE LTF2EMLTuwiHiEiw,

- 1178 CEHBS0) ik, BilcEEL [T
EWOHEREMRL THL,

O [ HEAL (163XFLIA)

| mB# | EnEENE )
1171 11751 7751 1
% 1178 CAEEZ0)
[ #7 | #xxx0CAI#KTLET |
(% % 3 1 BRIA)

3.2 HRBARNBROEROER (FR7 741V]88R)
(MIF02 s 5] THLT 25 (EBREL %3
XE) 2ERT 5. HAX, FIECHE, ZoOE#x

EENTERLTHBL.

@7 714 nN% : [B: ¥NAIYOU¥Knn.JXW] (nn:
HEES)
#:HEES1-> [B: ¥NAIYOU¥K01.JXW]

@%:ft

CEIRIA S 4 0 0 1 =787, 11T30FHT8

- CAL =7, FRMO 1—Y» 1E@mE 23

 BITORD I, (VF—vF—) 2T 2

BRI ORITI R v 21E, DOA%IT
%% ¥ TR B,

CBECELREEES L &R L OEBER, Bif (5.
(FFE) &R)

3.3 (0T —4 7 71 ILOFEAER
Ihi, E¥EEEHOREBOMI2#DTITI L &
Aib o TITIFETH 2. —F, MIET-7ERMI
HLTE, TILEIRY, D0, ¥IOTMIET
IWDIDDT I =T 7 A NVEERT 2L TH S,
@ :
(M 7ar7 sl ERT A5G
(1) [T A4 >7a23s] ([B: KAKOU.BAS]
#u—F95%--LOAD “B : KAKOU.BAS”
(2) 20000174 & % FE4T------RUN 20000
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< [—KER] TrERKT 2B

(1) Crgro0eldx17x (H) EEdlL=XE% 7
74 4 [B: ¥ZOKUSEI¥KnnJXW] T#%E
([: 228, nn: HEEE)

2) %A% (E¥) EdRL-XEZ, 420774
2 [B: ¥SUUCHI¥KnnJXW], [B: ¥MON-
DAI¥Knn.JXW], [B: ¥REIDAI¥ Knn.
JXW], [B: ¥SHORI¥KnnJXW] THRE

{3) 20000 GOTO * NFJ LT LI XFEE7 74
% [B: ¥SUBPROG¥Knn.JXW] THE

4, MI70T746]) I2&BEARNLMT

ST, V=7 TERL - ES CALZMIT 21F
HIZOWTHRRE, TR, RLERNZINT,
hbb, XFEOEE, MERSOBE, BMEE27 V5
LAFREEDLHE, BLU, ETFAMEMILET
— ¥ 7 7 A NDBREFEIZDWTHRRS, fOINTIZ
DWTIE, WOHITHESHT 5.

(BfEDHAR]

@EED A = o — iR : TER, JTHRE
OFFLOIH (FIEKICR ) [ [ESCl #H#3

<IN LHEE O RF>
(L ThTA4>7ar76] #a—FL, ET
(RUN “B: KAKOU.BAS” [J))
- >HEER, HEAD ERAFREND
(2) MITT2BEENED [EEHR] 23R
> LEC Y — 7o TER L L SRR & S,
HEE FEICMTOEEH—BE (L — A= a2—)
NERENS,

CXFOEB>

O I XFEEMT D

OFfE : [BlE] - [xzE&Ea] - [Fra] - [FEa)
S [PrUEa— ] Rm-REE (HRSERAE) -
ESC|---+ESC

@R(EFEFEM -

1) V=bRZa—T [BY] 28RS 2,
SSBHEET YT A 2 — R

2) ¥72A=a2—T [XFER] 2BIRT 5.
S >FRM (86) O—BIRR

(3) [FErRE] %R
S>HEE (88) O—BEAIRR

4) [HFEfH] 2ER
>F7 MY Ea—b (88 0—EHETR

B [7TrYEa—1] 28RT 3,

>R EFRRAN, BEELICA =Y VH A

(6) BELIWESD [Hhk] 2IEET 2.
e >REEFRREN, BEEILCH -V VHBER

(1) BBLLWERSD $EA] 28T 5.
> B)HR o TSI B

(8) BLBTEALVEINHNE, FUE), (%
BYIRYT, BEEZ L5513, [ESC 23 BICHiE
BICR2OTEFINORNET,

9) BEEPKDZEEE, V- AZ2—WWRBET
[ESC] ##17,

@E . - A, REDEER LITNTITS

A, BEXVEATRIRERS R

<HEXRFOZED>
O@HEEE  RIEDOBEMIMA R RET 5
OIE | [fE] - [ME#RE] - [MEES] -HBa-K
5- [EmES] (EES5-) {ESC-
ESC
O E/EFIEFEM
(1) V—tA=a—T [ME] 28RT 3,
OSRIEICET A Y Y Az 2 —B X ORHEKEL T
BHERESN T E T —FBRR
(2) BT A= a2—T [MERE] %2BIRT 2,
e >TEBSNEREN, F—Y VAR
(3) FIfT, WiTF—wkb [MEES] 2FINT 2.
e SHBEMFRE N, BRI -V U ERE
1) BEOMEMOBEREET 5.
S SEENFRRSN, BRIV VBEE
(5) MEOBEMOKRERIEET 5.
> QDo T BEFIC I B
6) BIOESEFRERICT 5 L S 12B)~B) 2R VKT,
FIEORERRD L&, V—PMAZ2—RE3ET
[ESC] % # 7,
O - - MEE S, 1N TESMS BN 258
BEDTDITRET 5. HEHIT0
Q% : [Ffel x2+2x—8=(x+4)(x—2)
M) (1) MEES1, #ES0
x2+2x—8=(x+4)(x—2)
(2) MEES?2, MPHEST1
x2+2x—8=(x+4)(x—2)
(3) Eff1/4 (#83d)
K+ 2x—8=(x+4)(x—2)
[#E17] x*+2x—-8=x+EE—W)

<E#>
OHEE | RRABDRTGIT 2 AR ANIZ 5
OfF  [EBi] - [BRAFE] - (REFER] - [
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] - [#a] - [BA] (s {ESCl-
ESC
OFH . HEE I VI ACERT S L AT S
- BEEE, H—0OBRTHS Z L BPLE
s BRYIOBEKAT, BRESORS 2%E
<Ko OBET, BERESEERERE
@FIIC & 2 BRIEFIEFEM
[Ffs] RHIE ROBABLEERLZIZL
(@~ [pen] (b)$A% [pencil]
(¢) #l  [desk] (@v>¢ [chair]
(eYv £ [boy] (D% [girl]
=S
(1) v—bx=a2—T [B#] 2ER
SO>BHICET A A —B L UBRICEL T
BEZREESN TV S T = BER
2) ¥7A=2—T [BHRARE] 2ERT 2,
S >EBEBRABENRRTEN, =Y VHEEB

8) BT, kITF—wkb [BWEXES] ERT 2.

e >IREMBEREN, EELICS =Y VASER
) BRUOBESSO [tha] 2EETS
e >REMRRREN, EEIICA Y IV ER
(6) [#s] 2#EET S
#l ViBE LR
(@~ [pen] (b)#4% [pencil]
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7 LINGIAST  BZA=1EA
7 slZA-0 =0EA
LZAZ1Y. 1- =LA
1 47 sET¥=L2A
1 47 sETH=BZA
1 47 sZTH=6ZA
T =StA

7 sLZA-0 =0tA
TZA+GZA=EZA
YZA+OZA=22A
LINMTZA=TZA
BIA-Z  _BIA=TZA
7 sRIA-0 =0ZA
€ -2 sZTH=61A
SIAsZIY T~ =81A
[ 42 sZ1H=81A
W2 =LA
P1AsCIA=GIA
PIA4EIA=STA
ZIA-0 =¥IA
T1A-0 =EIA
G2UsZ1Y 1- =Z1A
STAZ1Y 1- =TIA
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IO [MT7Faz7os] OFHZ, CAIEME LD
EICERcE D 2 Eeh B, 2L, o [T
Ol u] TRESNIT—F1X, CAlXA4v7us
5 5 [MAINPROG.BAS] THEEED CAL 2175 L D
HENTH S, o TEBOCAIETTE, 20
[MAINPROG.BAS] DAk e ELIzEES N, Z0
RIS 2w CAL kfEhiwZ gk 3, LoL,
ORI b RN, BECEST, Lo

Bl CAI  ABOFIETIERTE 5.

%7z, [MAIN.PROGBAS] iz X 2 LB 3R> T
WwiH, FursI Iy 0uENbNE, Th]aw
YRIED, JVERRAEBORENTEEICE S Ik
PERELTHBL.

BETEETOTSLY R
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[KAKOU. BAS]

1ok ok ke ok 5K OB K oK KK K K A K S 5K K K 5K 5K 3 3K K K K SKOK K K 3K K 3K K 5K oK ok

o *
™ EBBPI CAIL *
'k *
¥ by FHEERFH *
[ *

¥ KOO OR ok K oK KOk K 9K K K ok 5k oK oK ok S K KK oK oK 3 3 S HOK R KOOI 3K oK
]
‘save ''KAKOL.BAS"
CHAIN MERGE "B:START.BAS",20000.ALL,DELETE 20000-
VUL MATN RNITTNR D55 5555535555 3335333 35 35555
*¥ i GOSUB *#E i SET
*JH H :GOSUB I H .SCR:GOSUB I B .INP:TF 1§ H %=0 THEN STOP
*FR & :GOSUB & ¥l .READ:GOSUB *PAGE.INTT
M T tHM%=0:ME%=0:G0SUB *jin T. .SCR:GNSUB xH %t ¥l
*MENU 1 GNSUB *MFO 1ME%=MEZ%:TF ANS%=8H1B THEN GOTO -xMENLU
IF ME%=0 THEN GOSUB 0K . INP:IF ANS%=gH18 THEN GOTO *xMEQ FLSE GOTO A H
TF ME%>1 AND ME%<10 THEN GOSURB xkH 1D
ON ME% GOSUB *ME1,*MEZ.%MEZ, *ME4  *MES, *kMES, *ME 7, kMER  kMF O kMF 10}, %MF 11
' PAGE , ZOKUSET, SHUCHI . MONDAT . RETDAT, SHORT . IKAT. IUN, TTIKAN , FLIKA, TEST , HNZNN
GOTO *MENL)
¥4k Sk SKOK MR OK kK Sk K K 3k Sk K K K Sk K K ke K K e 5k S ok Sk Ok K R R Sk I T 3 5K 1 K S I K S S S S A A e B Ik D1 K 16 K K 5K SR K KA K I K DK e e
*MEQ T (RODT MENLD
GOSUB *ACLS:ME%=0:XY$="11":GASUR *MF  TNP:RFTIIRN
*ME1: ' (PAGEX & )
XY$="00": TME%(ME%)=TP%~1 :GOSUB *MF . INP:TF ANS%=ZH1R THEN RETIIRN
P%=MEZ%+1:G0OSUB *PAGE.TINIT:RETURN i T
*MEQ IMEY%=2:"(& %>
XY$="00":60SB *ME  INP:TF ANS%=gH1B THFEN RETLRN
ON MEZ%+1 GOSUB *EQC.%Z01.%Z02.%Z03, %704 :GNTO *xME?
KMEZ ' (B )
XY$="00":GOSUB *ME . INP:IF ANS%=&HIR THEN RETLIRN
ON MEZ%+1 GNOSUB *ENC, *EQP, *FQAD, xFNS, *S114 1 GATN *xME3
*ME4G ' ([ B
XY$="00":GOSUB xME  INP:IF ANS%=8H1R THFN RETURN
NN MEZ%+1 GOSUB *ENC, xEQD, *kMN2, *MNZ  *kMN? 1 (3NTN xME4
*MES: ' ()
XY$="00":GOSUB *MF TNP:IF ANS%=&H1B THEN RFTURN
ON MEZ%+1 GOSUB *FQC, *EQP, %FAN, ¥REZ, *REZIGATN *MES
*MEG: ' (L B )
XY$=""11":6G0SUB xME . INP:IF ANS%=gHIB THFN RETURN
ON MEZ%+1 GNSUB *FOC.X%EQR, *EQAD ., *xSH3Z, kSHG , kSHG , kSH& , xSH7 , kSHRA  kSHY 1 RNTN «MF 4

GOTO *ME&

*MET7:I' (B M

XY$="00":GOSUB *ME.INP:IF ANS%=g&H1B THFN RETURN
NN MEZ%+1 GOSUB *EQC, %EQD, *EFRS:GNTMN xME7?
*MES: ' (¥ #1 )

XY$="00":GOSUB *MF.INP:IF ANS%=&H1B THEN RFTIIRN
NN MEZ%+1 GNSUB *EQC.*FQAD. *xTI2,*xTTZ:GNATN *MER
*MEQ:  (F fn > .

XY$="00":G0OSUB *ME.INP:IF ANS%=&H1B THEN RETURN
ON MEZ%+1 GNSUB *EAC, %FAD . *FQS:(GNTN kMFS
*ME1Q:"(E T F 2 b

RETURN *TEST

*METL: " (R &

GOSUB *OK.INP:IF ANS%=8HOD THEN GOSUB *® g _SAVFE

*xEQC: ' (3 ¥R % >

*EQCA:GOSUB *NO . INP:TF ANS%=8HI1B THEN RETLIRN
*EQCB:GOSUR *IN.INP:ITF ANS%=RHIR THEN GNTN *ENCA
GOSUB *EQC.SET:GOTO *FQCA

*EQP: ' (N A #)

*EQPA:GOSUB *NO. INP:TF ANS%=&H1R THEN RETLRN
ND1%=E0%:COLOR 13:LOCATE 10, 19:PRINT NM1%::CALAOR S
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1650 *EQPB:GOSUR *NO.INP:IF ANS%=8H1B THEN GOTD *EQPA ELSF NO?%=F0Y%
1660 GASUB *EAR . SET:GNTN *FOPA

1670 *EQD: ' (R Bl B>

1680 *EQDA:GDSUBR *NO.INP:IF ANS%=8H1B THFN RETURN

1690 IF EQ%=TEQY% THEN REEP:GNTO *EQDA

1700 GOSUB *EAD.SET:GOTO *EQADA

1710 *EQS: ' (R R £

1720 *EQSA:GOSUB *NO.INP:IF ANS%=fH1B THEN RFTURN

1730 *EQSB:R(OSUB *AN.INP:IF ANS%=%H1B8 THFEN GNTN *FRSA

1740 GOSUB *EQS.SET:GOTO *EASA

1750 !

1760 *Z01:"(E M MW >

1770 *Z01A:GNSUR *TR_TNP:TF ANS%=%HI1R THFN RFTHRN

1780 GOSUR %201 .SET:GOTD *201A

1790 *202: ' (X F H &)

1800 *Z02A:GOSUB *FC.INP:IF ANS%=gH1B THFN RETLIRN

1810 *Z0O2B:GOSHUB *BC.INP:TF ANS%=8H1B THEN GNTN *x2N2A

1870 %Z0?C:GOSUB *AC.INP:IF ANS%=gH1B THEN GOTD *2028

1830 *ZN2D:GASIIB *TB.INP: IF THEN GOTH %2020

1840 *2Z02F :GOSUB *TF . INP:TF ANS THEN ROTN *207D

1850 GOSUB *202.SET:6NTO %2020

1860 *Z0O3:ME%=12:EQ%(ME%)>=EQ%(2): ' ({7 &% Wl >

1870 *Z03A:XY$="11":60SUR *ME . INP:TF ANS%=8H18 THEN RETLIRN
1880 *203B:GOSUB *TB.INP:IF ANS%=8H18 THEN GOTO *Z03A

1890 *ZN3IC:GASUR *TE . TNP:TF ANSY%=ZHI1R THFN nRNTN *Z038

1900 GOSUB *ZN3.SET:GOTO *ZD3B

1910 %204 :MFE%=12:EQ%(ME%)=EQ%(2) 1 ' ({7 &F & &

1920 *Z04A:XY$="11":ROSIR *ME  INP:TF ANS%=8H1R THEN RFTLIRN

19%0 NN (MEZ% MND 4)+] GOSUB *ZN40, x7ZN04N , x2N4N %7041 , % 7N42, %x2N4G % (NTN %«2N4n
1940 *ZD40: ' (NORMAL /TNP INDEX/LDW TNDEX)

1950 *ZN40A:GNSUB *TR.TINP:IF ANS%=%HIR THEN RETIIRN

1960 %Z040B:GOSUR %TE.INP:IF ANS%=gHI1R THFEN GOTA *7040A

1970 GASUB *2N4.SET:GNTN *ZN40A

1980 %2041 :'(ROOT)

1990 *Z0N41A:GOSUB *FC.INP:TF ANS%=gH1B TIEN RETLIRN

2000 %ZN418:GASUB *JD.TNP:TF ANS%=LHIR THEN GATN %2041A

2010 *2041C:GOSUB *TB.INP:IF ANS%=ZH18 THEN GNTO *ZN41R

2020 *Z0D410:GOSUB *TE  TNP:TF ANS%=&HIBR THEN GNTN %2M4110

2030 GOSUB %704 .SET:G0OTO %Z0410C

2040 *Z042:' (INTEGRAL)

2050 *2042A:GOSUB *FC.INP:IF ANS%=&H1B THEN RETURN

2060 *7N42B:GNSUB *TB.INP:TF ANS%=8KHIR THEN GNTN *2ZN42A

2070 GOSUB %Z04.SET:GOTO %Z0428

2080 *2N43: ' (YNKASEN)

2090 *Z043A:GOSUB %l S.'INP:TF ANS%=&HIR THFN RETIIRN

2100 *2ZN43B:6OSUB *L.C.TNP:TF ANS%=8HIR THFEN GNTN *2N43A

2110 *Z043C:GOSIR *TB.INP:TF ANS%=EH1R THEN GOTO *70438

2120 %2Z043D:GNSHUB *TE _TNP:TF ANS%=ZHIBR THFN HNTN %2430

2130 GOSUR %704 .SET:ROTO %7040

2140 *SUG: " (R &FE F &/ e

2150 GOSUB *ACLS:GOSUB *H. UD:ME%=7:EQN%=EQ%:GOSUR xH EN

21460 *SU4A:GNSUR *TB.TNP:TF ANS%=%HIB THEN ME%=3:FN%=FO0%:GNSHAR %P S 1 RETHRN
2170 TIF MID$(H B $(P%.CYBY%),CXB%.1)<>"¥" THEN BEEP:GBASUR %H. GYN:GOTO *SL4A
2180 *SU4B:GOASUR *NR.TNP:TF ANS%=LH18 THEN (AT %SLI4A

2190 GOSUB *SU4.SET:GOSUB *ACLS:GOSUR xH . UD:FO%(ME%)=CYR%:ROSIR *H. EQ:GNTN

2200 *MO2:"(MIE KX X . (AL E)D
2210 *MO2A:GOSUB *ND . INP:IF ANS%=g&H1R THFN RFTURN
2920 *MN2B:GASIB *TB.INP:IF ANS%=fH1B THEN [T *xMN2A
2930 *MO2C:GOSUIB *TE.INP:TF ANS%=8H1B THEN (GNOTO *xMOPA
2240 *MO2D:GOSUB *NB.INP:TF ANS%=RH1B THEN GMRTN *MN2
2250 GOSUB *MD2.SET:GOTD *MO2A

2260 *MO3: " (S B Bl B D

2270 *M0O3A:GOSUR *TB.INP:IF ANS%=8H1B THEN RETLIRN
22R0 GOSUB *MN3 SET:GNTA *MN3A

2200 ¥REZI: " (R E R . (AR T E)

2300 *REIA:GOSUB *NA . INP:TF ANS%=%H1B THEN RIETLRN
2310 *REZB:GOSUB *TB.INP:IF ANS%=&HIR THEN GOTN *RE3A
2320 *REIC:GNSUR *TE.INP:TF ANS%=QH1B THEN ANTN *RE 3B
2230 GOSUB *RE3Z.SFT:GATN *RF3A

2340 *SH3:' ({7 # O
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*SHZA:GOSUB %N INP:TF ANS%=gHIB THEN RETIIRN
*SH3B:GNSUR Rl . TNR:TF ANS%=KH1R THEN GATA %*SHZA
GOSUB *SH3.SET:GOTO *SH3A

*SHG T (T -F)

*SH4A1GOSUB *NO. INP:IF ANS%=8H1B THEN RETIIRN
*SH4B :GOSIIB *SR.INP:TF ANS%=&H1R THEN RETURN
GOSUB %SH4 .SET:GOTD *SH4A

KSHS ' (PUA =3545)

*SHEA:GOSLIB %L S.INP:IF ANS%=gH18 THEN RETURN
*SHGRIGASHB *I.C.TNP:IF ANS%=ZH1B THEN (NTH *SHSA
*SHSC:GOSUB *TB.INP:TF ANS%=RHI1B THEN GNTO *SHSR
*SHSD :GNSUB *TE . INP:IF ANS%=8HIB THEN AT *SHSM
*SHGE : GOSUR *NO . INP:IF ANS%=gH1R THEN GNTD %SHSD
GOSUB %SHS , SET:GATOH *SHSM

*SH6: ' (M)

*SHEA:GOSUB %L S.INP:IF ANS%=&HI1E THEN RFTLIRN
*SHOB :GOSUB *L.C.INP:IF ANS%=8H1B THEN GNTN *SH4A
*SH6C :GOSUR %GB.INP:IF ANS%=&H1R THEN GOTO *SHé&R
*SHED :GNSUB *GE . TNP:TF ANS%=8H1B THEN RNTN *SH&MN
*SHGE :GOSUB *NQ, INP:TF ANS%=8H1R THFEN GNTA %SH&D
GOSUB *SH&.SET:GNTN *SHAN

*SH?: ' ([

*SH7A:GOSIIB *FC.INP:IF ANS%=8&HI1B THEN RFTIJRN
*SHTB:GASUB *GB.TNP:IF ANS%=LH1B THEN ROTN *SH7A
*SH?C:GOSHB *GE . INP:IF ANS%=&HIR THEN GOTO *SH7R
*SH?D:GOSUB *NM.INP:TF ANS%=&H1B THEN GNTN *SH?C
GOSUB *SH7.SET:GOTO *SHEB

*SHB: ' (¥ 8 )

*SHBA:GOSUB *FC.INP:IF ANS%=8HIB THEN RETLIRN
*SHBB:GNSUB *C1 . INP:TF ANS%=gH1B THEN GNTN *SHBA
*SHARC:GOSIB *C?  INP:TIF ANS%=&HI1R THFN GOTO *SHARB
*SHRD IGASUR *GRTNP:TF ANS%=RHIB THEN GOTN *SHAE
*SHBE 1 GOSIIR *xNQ, INP:TF ANS%=&HI1R THEN AT xSHED
GNSUB *SHB . SFT:GNTN *SHBA

*SHS : P (SYMBROL )

*SHOA:GNSUB *FC.INP:TF ANSY%=ZH1B THEN RETIIRN
*SHOB:GOSUR *GB. INP:IF ANS%=&HIB THEN GNTN *SHOA
*SHOC :GNSUB *AN . TANP:TF ANS%=8H1B THFEN (AT *SHR
*SHOD :GOSUB *NQ.INP:IF ANS%=&H1B THFN GNTO *SHOC
GOSUB %SHS . SET:GOTN *SH9A

*TIZ2Z:'(E B 5 Hl B>

*TI2A:G0OSUB *NQ.TNP:IF ANS%=&H1B THEN RETURN
*TIZ2B:GOSUB *TB.INP:IF ANS%=&H1B THEN GQTQ %TI2A
GOSUB *TI2.SET:GNTO *TI2A

*xTIZ: (@ BsE)

*TI3A:GNSUB *NO.INP:IF ANS%=8H1B THEN RETURN
xTIZB:GOSUB *TB.INP:IF ANS%=8&H1B THEN GOTO *T13A
*TI3C:GOSUB *TE.INP:TF ANS%=&H1B THEN G(MNTN *TT3R
*TIZD:INS=& # $(P%.EQ%):IF IN$="%'"" THEN IN$="T"+NL$
*TIZE: INS=INS+CXRR+CYB$:CO$="160 0198 T ":GOSUB *H.TMAF
*TIZF:GDSUB *TB.INP:IF ANS%=&HIR THFN GOTO *TI3H
*TI3G: TNS=TN$+CXBS+CYBS:(GNTN *TT3F

*TIZH:GOSUB *TT3 . SET:GROTO *TT3A

)

' LKL STRFEN & TNPUT D355 33333333 5355555 5555535555 S
*& Bl L INP:CX0%=CX%:CY0%=CY%:CZ0%=CZ%
HARR . INK I ANS$="" 1 WHILE (ANS$="") : ANSS=TINKEY$ : WFEND : ANS%=ASC (ANSS$)
IF ANSZ<>RHOD AND ANS%<ORMTE AND ANS%COZH17 AND (ANS%CRHIR NR ANS%>LH1F)
THEN BEEP:GOTO *ARR.INK
IF ANS%=EHIC OR ANS%=8HID THEN CX%=(CX%+XX%+2-2%(ANS%-ZH1C)Y) MOD (XX%+1)
IF ANS%=8H1E DR ANS%=8HIF THEN CY%=(CY%+YY%+2-2x%(RHIF-ANS%)) MDD (YY%+1)

IF ANS%=&H16 OR ANS%=gH17 THEN EQ%=(FO%+TEQ%+2~-2%(ZH17-ANS%)) MOD (TFQ%+1)
RETURN

*0K . INP

C$="160 119X B L WTTH ? SiThi¥ S F3THThI a6 P HLTFIXI "

GOsSuUB *Ci_P
KOKLINK :ANSS="" 1 WHILE (ANS$=""") : ANSE=TNKEYS$ : WEND : ANS%=ASC (ANS$)
IF ANS%<>&H1B AND ANS%<O>&HOD THEN REEP:GNTO *MkK . TNK
XCL.S%=0:YCLS%=19:G0SUB *L.CLS:RETURN
X H .SCR:WID%=20:G0OSUB *WID.INIT
DR$="ES 1 37917 8 8":G0OSUB *DR:IDRE="F7 8 272 3 8 8'":GOSUBR *DR
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3050 POINTCO,.0) :DRAW'CST16.15BULISC4T128, 1SR GC?7T496, 16"

Z060 XY%=0:XX%=3:YY%=12 XB%=4:YB%=4 :XD%=19:YN%=1

IN70 FOR CX%=0 TN XX%:FOR CY%=0 TN YY%:G0OSHR skl XY SET 11 X%=1.X%-2

3080 C$="18 C"+RIGHTS(STRE(CZ%) .2 :GOSUIR (L P

3090 C$="71 C"+LEFTS(TH H *(CZ%). 14> :RANSLAR %P

3100 NEXT CY%.CX%

3110 C$="47210 2N HW 4 2 HEH * FA T F & v ":G0OSUB %CLP

2120 C$="16 C 31 32 D3 4 TR A T 5 THSE ":60SIB xCLP:IRFTLIRN

3130 *TH B . INP:CX%=KMX%:CY%=KMY%:ANS%=0

3140 WHILECANS% < ZHON)Y

3150 GOSUB *LXY.SET:CO$=LEFTS(A { $(C2%),146Y:0%="14 C"+CN%:60S1IB *CLP

3160 LOCATE 0.0:COLOR 1:PRINT RIGHTS(STRE(CZ%Y . 2X+IH [ &(CZ%):

3170 GOSUB *%& FI | INP:LX%=LX0%:LY%=LYO%:C$="71 C"+CO$:GOSUR *CLP

3180 WEND:KMX%=CX%:KMY%=CY%:JH H %=C2%:IF C2%>TH H % THEN REEP:GOTOD xI{ H .INP
3190 RETURN

3200 xim T. .SCR:WID%=25:G0SUB *WID.INIT

2210 PAOINTCO, Q) :DRAUWMCITAZ9, 3N IPNINT (R, 16) :DRAW'COTAZR, 271"

3220 FOR I=0 TO 7:LOCATE Ix10.0:CNLOR 7:PRTNT LISING "H'"1T:

3230 SYMBNL(T*8N+8.4),"123456789". 1.1, 7:NEXT T

3240 FOR J=1 TO T47 %:LOCATE 0O.J:PRINT RIGHTS(STRRC 1), 1)1 INEXT

3250 LX%=0:LY%=T4F %+1:C%$="7 CPage"+STRE(PYI+"/"+STRE(TRPY) :GNSLIB *CLP:IRETLIRN
3260 !

3270 *ME.INP:COLOR 4.0,.0

2280 IF ANS%=8H1B AND HM%>(O THEN LOCATE 13xHM%,18:PRINT SPCC12)::HM%=HMY%~1
2290 GOSUB *H.EQ:CO$="4 1019 ¥ =":GNSUB *H, K TMAE

ZZ00 XY%=VALCLEFTS(XY$, 1)) :YY%=VAL (RIGHT (XY $®. 1)) :XX%=INT(TME%L(ME%D /(YY%+1))
2310 YB%=LY%:XD%=LEN(MES(ME%. 00X +1:YD%=0:CY%=MEY%(MEXD

3320 IF ME%=0 THEN C$="4 0194 ¥ =":G0SUB *CLP:XB%=1.X%+1:YB%=LY%

2330 GNSUB *H.ME:TF YY%>S0O THEN LX%=LX%+1:C8="16 [ARA4" 1GNSUR xR

3240 CX%=MFEX%(ME%) :CY%=MEY%(ME%) :ANS%=0:FN%=FEN%(ME%) : TEQ%=TFN% (MELD

3350 WHTLEC(ANS%<OLZHND AND ANS%<O>EHIR)

3340 GOSUB %LXY.SET:CO$=MES(ME%.CZ2%)>:C$="C C"+CO%:GASIIR *TLP:OSUR *%& HI . TNP
IT?0  ILX%=I.XO%:LY%=L.YO%:C$="G C"+COK:GNSUB xR

3380 IF ANS%=8H16& DR ANS%=8H17 THEN EQ%(ME%)=EQ%:GOSLIB *»- E0

3290 JF ANS%=2HI1F NR ANS%=8HI1F THEN GOSUR x4 MF

3400 WEND:IMFEX%(ME%)=CX% MEY%(ME%Y=CY% :ME%(MEYY=C2% MEZ%=0"7%

3410 TF ME%=0 AND ANS%=&MH1R THEN RFEP:IGATN *ME= TNP

3420 GOSUR *LCLS:IF ANS%=&HI1R THEN RETURN

2430 HM%=HM%+1:_ACATE 13%HM%, 18:CNLOR 12:PRINT MES(MEZ.C2%) 1 tRETIIRN

3440 *FC.INP:CO$="4¢ 10194 =":GOSUB *CC INP:FCS$=CC$:RETURN

2450 *C1.INP:CN%="4¢ ZNIOE K 1=":60SIB *CC.INP:C1®=CCE$:RETURN

2460 *C2.INP:CO$="4¢ G4198 R 2=":60SUB *CC.INP:C2%=CC$:RETIIRN

2470 *CCINP:GNSLIB xH | TMAF I XX%=7: XD%=2

480 FOR I=0 TO XX%:CURS(TI=RIGHTS(STRECTI, 1D+"O0CK" INEXT T

3490 CUR%=CC%:GNSUB *CIR . SCRICC%=CIR%:CC&=CHIRE :RETURN

3500 *BC.INP:CO%="4 30107 | =":G0OSUB xH. TMAE 1 XX%=7:XD%=7

2510 FOR I=0 TN XX%:CHRS(TI=FLCSS+RTGHTROSTRECTY , 1H+"N0kM INEXT T

3520 CUR%=BCS%:GOSUB *CUR.SCRIRCS%=CIIRY ROSK=CIIR$ :RFTIIRN

3530 *AC  INP:COS="4 GRI9PFIE" 2-b=""1GNSIR sk IMAE I XX%=7 1 XD%=?

3540 FOR I=0 TO XX%:CURS(II=FCS$+BCSS+RTIGHTS(STRECT) 1)+ NFXT T

3550 CUR%=ACS%:G0SUB *CHUR.SCR:ACS%=CHUR% ACSE=CIJRRIRFTLIRN

3540 *LS.INP:CO$="4 1019221 ="":GOSLIB *H. TMAF :XX%=4:XD%=4

3570 FOR CX%=0 TN XX%:GNSHB *I.XY.SET

3580 FOR J=0 TO 4:U INE(BK*LX%. DTKL Y%+ I+6)-STFRP(24, Q) PSFT, 7, LSCOX%, JY INEXT
2590 NEXT CX%:CUR%=L.S%:GNSUB *CUR.TINP:| S%=C1IR% 1 .SK=CLIRKIRETHRN

3400 *LC.INP:CN$="4 40194 ="":GOSUB *H.TMAE :XX%=7:XD%=4:CY%=0:YD%=0

3610 FOR CX%=0 TN XX%:GNSLIB x| XY . SFT

3420 FOR J=0 TO 4:L INF(8%| X%, DTXL Y%+ J+&V-STER (24, M) [ PSET, X%, ! S S%, D INEXT !
2430 NEXT CX%:CUR%=I.C%:GRNSUB *CUR,INP I M¥%=1R% |1 CR=CURK RFTTIRN

2440 *CUR.SCR:YY%=0:YD%=0

3650 FOR CX%=0 TO XX%:GNSLIB x| XY SET:C$=CHRK(OX% 1GOSLIR 1 PINEXT (X% -
3660 *CUR.TNP:1YY%=0:XY%=0:"X%=C1IR% 1 CY%=0 1 XB%L=XR%L+TNT (XN% /2 -1 :ANS%=0

34670 WHILEC(ANS%<OEZHOD AND ANS%OEHIR)

3680 GOSUB *LXY.SET:LOCATE LX%,LY%,1:G0SUB & 8] _INP:ILNCATE .0

3490 WEND:CUR%=CX%:CURK=RIGHTS(STRI(CILIR%>, 1)

3700 POTNT (R X%-4 . DTxl Y%Y :NRAW'C4N16, 1R IRFTIIRN

3710 *TB.INP:CTS$="S4 18 i =" 1 XX%=77:YY%=T4T %-1:XBO%=1:YBN%=1

3720 CX%=CXB%-1:CY%=CYR%~1:0GNSUB *T . INPICXR%=l XTO% :CYR%=1. YTO%: CXBK=| X§:CYRSK=] Y&
3730 IF ANS%=&H1B THEN RETURN

2740 CXB=B*CXB%+1 :NYB=NTXCYR%+1 :PNTNT(CXA, NYRY IDRAK "N2T4 15" 1RFETHRN

3750 *TE.INP:CT$="6718% s =" 1 XX%=78-CXB% 1 YY%=0:XBO%=CXB%: YBO%=CYR% 1 CX%=0:CY%=0
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3760 GNSUB *T.TNP:TF ANS%=&HIB THEN POTINT(CYR,CYR) :1DRAW'TNY4, 13" :RETIIRN
3770 CXE%=LXTO%:CYE%=LYTQ%:NL$=RIGHTS$(STRE(CXF%~NXR%+1).,?)

3780 IF ME%=2 OR ME%=12 THEN FQ%=CYB%:FN%(MF%)=FNY%

3790 RETURN

3800 *T.INP:C0$="0007819":GOSUB *H. TMAF 1 XB%=XRO%: YR%=YRN% 1 ¥XN%=1:YD%=1:ANS%=0
3810 C$="162"+CT$:GASUB *CLP I XT%=IX%:1.YT%=1 Y%

2820 C$="" 1 C"+SPACES(TO-LX%) :GOSUB *CLP

2830 WHTLFCANS%<OZHIR AND ANS%<>&HNNY :(ASLIR % XY . SFT

3840 |OCATE [ XT%. L YT%:COLNR 13:PRINT | X&', " Y&,

3850 LOCATE LX%.L.Y%.1:G0SLIB *& A1 INP:.OCATE .. N

3840 WEND:LXTO%=LX%:LYTO%=LY%

2870 IF ANS%=RHIR THEN F8="110"+NTR+SPACER(SY tRNSIIR %] O RETTHRN

2880 C$="14 "+CTS:GOSLB *CL.P:RETURN

3890 *GB.TINP:CG$="5418%% i ":60SUB %G . TNP:TF ANS%=8H1R THFN RETIIRN

2900 GXB=GXG:GYR=GYH:GXBE=GXG$:GYRI=GYRS PSFT(RYR, RYR) . 2: BXN=GYH: RYN=GYR 1 RE THRN
3910 *GE.INP:CG$="6718%& /& ":GOSUB *G.INP:TF ANS%=8H1B THEN RETURN

2920 GXE=GXG:GYE=GYG:GXF$=GXG$:GYES=GYRE I PSET(GXRB,GYR), 0 :GXN=GXF : AYO=GYF :RE TLIRN
3930 *G.INP:CO$="0007819":GNASUR *H . GMAE :nNE&="1A2"+CGK I RASHR *0I P

3940 LXG%=LX%:LYG%=L Y%:GCURSOR (GX0.GYN) ., (GXG.GYR) (ROSUR %G, CHECK

3950 GXGH=RIGHTSC" "+STRICHXG) , 3D 1BYGRR=RTAEHTRC" "+ STRR(RFYHRY 3D

3960 IF ANS%=&H1B OR LEFT$(CGES.10="64" THFN ("4="110"+CG$:GOSIIR *CLP:RETIIRN
2970 C$="14 "+CGS:GASUR *CLP:RETURN

3980 *G.CHECK:ANS%=0

2990 IF GXG<8 DR GXG>631 OR GYG<KB NR AYGEX18%DT-1 THEN ANS%=RH1R

4000 RETURN

4010 *NB.INP:CO$="% 8 =" 1YY%=9 :NMX%=NBX% NMY%=NBY%:GOSLUR *NM_ TNP

40720 NBX%=NMX%:NBY%=NMY%: NR%=NM%:NBS=NM$ : RFTLIRN

4030 *UD . INP:CO$="UP DOT="":YY%=9:NMX%=UDX%:NMY%=!IDY%: GNSLIR *NM . INP

4040 UDX%=NMX% :UDY%=NMY% : UD%=NM% : UD$=NM$ : RE TIJRN

4050 *RL.INP:CO$="F X =":1YY%=0:NMX%=RL% NMY%=N:GSILIB *NM_ INP

4060 RL%=NM%:RL_.$=NM$:RFT1IRN

4070 *SR.INP:CO$="47"N~Fo & B =":1YY%=4 INMX%=SRNBX% :NMY%=SRNRY%: GNSLUR *NM_ TNP
4080 SRNBX%=NMX%: SRNBY%=NMY%: SRNB%=NM%: RETURN

4090 *NM.INP:CO$="4001019"4+C0$:GOSUB *H . TMAF 1 XX%=9 1 CY%=NMY%: XD%=7:YD%=0: XY%=1
4100 GOSUB xH . NM:CX%=NMX%: ANS%=0

4110 WHILECANS%<>&HOD AND ANS%<>&HI1RB)

4120  GNSUB *LXY.SET:CO8=RTAHTR(STRACLZ%) . 2V 108="  CN+rOR:GASIIB *CLP
4130 GOSUB & A1 (INP:LX%=LXO%:LY%=LY0%:C%="5 C"+CN$:GASUR %CLP

4140 TIF ANS%=ZH1E DR ANSY%=%HIF THEN GNSIB xH_NM

4150 WEND:IF ANS%=%H1B8 THEN GOSURBR %L.CLS

41640 NMX%=NX% I NMY%=CY%  NM%=C7% NMA=RTHHTS CSTRACNMYZY , 25 tRETHRN

4170 *NO,INP

4180 NOCS='" 023X % F ='":TF ME%=2 NR ME%=12 THEN NOC®="1020%F & 2 ="

4190 COS="4NDM+NOCS TGISHR kb TMAE 1L XNO%=1 X%+ 01 YNN%=1 Y% BOSUR kb F0)

4200 XX%=0:YY%=TFQ%(MF%) :FO%=E0% (MF%) 1 XD%=0:YD%=0 1 ANS%=0)

4210 WHTLLECANS%<OEHNND AND ANS%<O>LHIR)

4220 LOCATE LXND%.LYNO%.1:GOSUR %x& A1 .INP:LOCATE ..0

4230 TIF ANS%=8H164 NR ANS%=%H17 THEN EN%(ME%=FN%:GASUR x_ FN

47240 WEND:EQ%(ME%)=FO%:FOR=RTGHT$(STRECEQ%), ?)

4250 IF ANS%=&H1B THEN GNSUR ! I S:RFETURN

4260 C$="400"+NDC$:GOSLIB *CtL P:RETIIRN

4270 *IN_INP:INC$=" 023'":IF MF%=? NR ME%=12 THEN TINC&=" Q21"

4280 CO$="402"+INCS$+"# # ":GOSUR *H_TMAE:GOSIIR xH EN:CAINR &

4290 LLOCATE 13,23:1IF MF%=2 NR MF%=12 THEN [.NCATF 13,21

4300 INPUT "', IN$:ANS%=0:1F RIGHTS(INS, 1)="¥" THEN ANS%=&HI1R

4310 IF ME%=2 NR MFE%=17 THEN TIN$=" "+TN$

4320 C$="400"+INCS$+SPACES(4) :GOSLIB *CI.P:RETLIRN

4330 *AN.INP:C0$="4021019A J] =":GOSUB xH.TMAE

4340 LOCATE XB%.YB%:COLOR &.0,,0:INPUT "', AN

4350 ANS%=0:IF RIGHTS(ANS,1)>="¥" THEN ANS%=%H1R

4360 GOSUB *LCLS:RETURN

4370 (LKL Kk SFT (DFFINITION: INITTALTIZF :SFTTINGIFTILF READ/SAVEDY 3333333
4380 *WID.INTT:DT=400/WID%:COLNR 4, 0. . 0:WTNTH AN WIN%CANSN F N, 19,0101 S
4390 GOSUB %WV.INIT:LOCATF ..0.0.DT-1:RETURN

4400 KWV . INTT:WINDOWCD ., 0)=(AZD, 399 tVTEW (N, NY-( A3, 309) 1 RETIIRN

4410 %L XY . SET:UX%=XBY+XDYUKCX% 11 Y%=YR%+YD%ACY% 1 XN%=1. X% 1| YO%=1 Y%

4420 LX$=RTGHTS(STRE(LX%Y . 2> 11 YR=RTGHTR(STRE(I.Y%), 2)

4430 CZ%=C(1=-XY%)k(CX%UKCYY%+IIHOY%Y +XY %K (CY %k (XX %+ Y +0X%Y tRETLIRN

4440 *JH B .READ:OPEN "T''.H1,"B:KOUMOK!! IXW':KM%==1:"_TNF TNPIIT #1, (KMIQ$
4450 WHILECEDF(1Y<>=1) 1 KM%=KM%+1:LINE TNPUT H1,T7H H $(KM%) : WEND

4460 CLOSE H1:TIH H %=KM%:RETLRN
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*xI{ H .SET:FOR I=1 TO 60N:TH H $(I)=LEFTS(H H $(ID+SPACER (RN . 77 INEXT T
KM$=MIDS(IH H $(0).18):J§ H $=KLEFTH(KM$.KINSTR(KMS. "% "Y-1> :RETLRN
*HATRETL . DEF
DIMAEASTE%. %O . BERSTE%X THF S B STE% TX % . MESTH %. T %
DIM ES(TE %Y. TR O MBSTEY. TME D BWMSTE% TR YD . FRSTE %.TX %
DIM f} fm $<TRK %) :RETURN
*PHATRFTU . DEF
DIM PRI $(TR % PEI E $(TH %) PREIA ST % . B & $(TR %) :RETURN
*H ¥l _READ:GOSUR xH . $ T :FIL&="¥K"+RIGHTR(STRICINN+IH B %) . 2)+" . IXW"
ERASE A S BRI HESHESIS AT S MBS HIBS. FHRS A s
GNSUB *HATRETII . NDFF
OPEN "I, #1,"B:¥NATYOU"+FTI &:T=1
WHTILECENF (1Y <=1 1.1=0
WHILECJCTHF %)t J=J+1:LINE INPUT H1 .NS:F & $(T, )=NSWEND: TP%=T:T=T+1
WEND:CI.NSFE H1
ZFIL$="RI¥ZOKNISET"+FTL $:OPEN "T" . H1 ZFTI &:7=]
WHILECENF (1)< =-1)1.]=0
WHILECJCTHF %)t J=J+1:LINE INPUT H1.Z8:FB M ®(T. D=28WFND:T=T+1
WEND:CLOSE #1
VFIL$=""8:¥SUUCHI"+FTl $:0PEN "I" H1 ,VFTI ®:7=1
WHTLEC(ENF (1Y <> -1t )=N:yg=""
WHILECVUS$O "%y 1 d=J+1:LINE INPUT H1 VS B $(T, O=VRIWFND
B S(I.0)=STR$CI 1 I=T+1
WEND:CLOSE H1
MFIL$=""B:¥MONDAT"+FIL$:0OPEN "T" . H1  MFTI ®:T=)
WHILECENR (1Y <> =1) 1 =0 :Mp="1"
WHILE(M$O %"yt J=J+1:LINE INPUT #1 ,M$:[ 8 $CT. > =M&:LEND
1B S$CI.0=STR$C 1 T=T+1
WEND:CL.OSE #1
RFIL$="R:¥RETDAT"+FTL $:0PEN "TI". 81 RFT| ®:7=]
WHTILE(EDQF (1)< ~1) t =0 Rs=""
WHILECR$O "% )t J=J+1:LINE INPUT H1.R$:f M $(T. 1D=R&:LEND
B $(T,0)=STRS( IV :T=T+1
WEND:CL.OSE #1
SFIL$="R:¥SHORT"+FIL$:OPFN "T' H1 ,SFIL$:T=]
WHTILF(ROF (1) C>=1) 1SR ="1111S%=N: JK%=0:.1T%=0
WHILE(S$CO"%"Y 1| TNE INPUT H1.S$:S0%=l FFTR(SS, 1)
IF SN$="K" THEN IK%=IK%+1 B FH $¢T. 1K%)=S%
IF SO$=""T'" THEN JT%=JT%+1:7% ¥ (T, IT%)=S%
IF SO$<>"K' AND SO$<>"T" THEN JS%=JS%+1:¥L B $(T,.15%)=S%
WEND : JK%=JK%+1 : IT%=JT%+1: 8 M SCT,IK%>="%":/ # $CI.IT%> ="%"
MM S$CI.0)=STRSCIKZ) W H $(T. OO=STRECIT%Y L B $(T, M =STRFIS%> 1 I=T+1
WEND:CLOSE #1
FFIL&="R:¥SIBPROG"+FILS:NPEN "TU #1,FFIL $:J=0
WHILECEOFC1)¢>-1):.0=J+1:LINE TNPLIT 81 . 4f fif $¢C 1) WEND:FF fil $COY=STREC.ID
CLOSE #1:RETURN
* H  SAVE:GOSLIB *H.$% T
KILL ZFIL$:0PEN "O",H1,ZFILS
FOR TI=1 TO TP%:FOR J=1 TO T4 %:PRINT H1.B M $(T.J)NEXT J,I:CLOSE #1]
KILL VFTL$:0PEN "0".H1.VFIL$:FOR I=1 TO TR%:.1=1
WHILE (B $CT. D) IPRINT H1. B $CT..0) 1 J=J+1:WENDINEXT T:CL.DSE #1
KILL MFIL$:0PEN "Q'",H1.MFIL&:FOR I=1 TN TR%:.1=]
WHILECH B $¢CT,. DO PRINT H1. I $CI.. D 0=0+1 1WENDINFXT T:CLNSE #1
KILL RFIL$:0PEN "DO".H1.RFIL$IFOR I=1 TN TP%:J=1
WHILECH B $CT. OO PRINT #1. 8 B $(I. D =]+1:WENDINEXT T:CLOSE #1
KILL SFIL$:0PEN "N",H1.SFIL®:FOR T=1 TO TP%
J=1:WHILER M $CT. DO PRINT #1 .88 B $CI.J) . t=l+1 1 WEND
J=1:WHILECE # $C(T. DO O"%) PRINT H1, B M (T, D1 J=J+1:WEND
J=T:WHILECH B $CT. 00" tPRINT #1 ML &(T,J):)=1+1:WEND
NEXT I:CLOSF H1°
*FFIL . SAVF:KTIL FFILS:DPEN "N", 81, FFIL$:.)=1
WHILECGHF B0 $CID O tPRINT HY . $CO 1 0=0+1:WEND:CILOSE #1:RETURN
RETURN
*PAGE . INIT:ME%=0:CXB%=1:CYB%=)
RESTARE *PAGE . INTT:FNR T=0 TN TME%:READ FA%CL) :NEXT T
DATA 0.0.1.1.1.1,1,1,1.1.0.0.1
TEQ%(2)=T47 %: TEQ%(3)=VAL (T i $(P%. 01 TEN% (4> =VAL_ (i JE $(P%,0))
TEQ%(S)=VAL (f B $(P%. 0)) 1 TEQ%(S)=VAL (M B $(P%. () 1 TEQ%(7Y=VAL(} M $(P%. 0>
TEQ%(8)=VAL(E #1 $(P%.0>)> :TEQ%(9)=VAL ({ 1 $COO> 1 TEQ%(12>=T4F %
RETURN
*EQC . SET:1E%=EQ%:E$=INS$:FQ%=0:E1%=0:GNSIIB *FQ.SET



5180
5190
5200
5210
5220
5230
5240
5250
G260
5270
G280
5990
5300

5310
5320
5330
53240
5350
53260
5370
5280
5390
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5650
5540
5570
5580
5590
5600
5610
S620
54320
5440
5450
SAAN
5470
5680
5690
G700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870

AHETERFEMFYRLE £ 2715 53

GOSUB *xH.TEST:GNSIIB *H.EN:RETURN

*EQP . SETIE%=0:FE$=STRS(TEQR%) :FO%=NO?%:F1%=NN2%:GOSLIR *«F Q. SFT:E28=F0&
EO0%=NN1%:E1%=NN2% :GNSIB *EQ_ SET:E%=NN1%:FE8=F28:FN%=0:F1%=N:GNSUR *FQ.SET
E2%$="":GOSUB *H.TEST:GOSUB *H.EQ:RETLIRN

KEQAD . SET I TEQ%=TRQ%-1 : TFO%(MEY)=TEQY 1 F%=N1F8=STRY(TEN%)

FOR I=£Q% TO TEQ%+1:E0%=I+1:E1%=T:GNSUBR *FQ SETINEXT T

GASUB *H TEST:GASUR xH_ E£Q:RETHRN

HEQS,SET I TEAX=TFO%+1 : TFQX(MEY=TENYL I F%=N:F&=STRECTFNY)

FNR T=TFN%--1 TN EN% STFP —-1:FN%=T:M1%=T+1 1GASHR «FEN  SOTINEXT T
E%=FA%:ES=ANS EO%=0:F1%=0:1G0SIIR *FQ SETIAASUHR k| TEST
FN%=FN%+1:FA%(MFE%) =FN%: GUQUR *H L ENIRETHRN

*EQ.SET

IF MF%=2 DR ME%=12 THEN B # ®(P% . FYUV=FR:1FENS=E 4 $(P%.FO% B # S(P%. E1%>=FN&

IF MF%=3 THEN B i $(P%.F%)=FS:ENK=F i (P FN% X i R (P%.F1%)=FN%
IF ME%=4 THEN 8] ¥ $(P%.E%)=FE$:ENG=[M B ¢(P%. FN% [ 8 ¢ (P% E1% =FN%
IF ME%=5 THEN [ Ji $(P%.E% ) =F$ FN={ J *(P%. EN% 1 JI 8(P%.E1%)=FN%
IF ME%=6 THEN ML F8 ®(P%.E%)=ER:ENR=U M {(P%., E0%) 4L *(P%. F1%)=E0%
IF ME%=7 THEN RZ ME S(P%.EY=FER:FENR=F IF ®(P%.EN% P I $(P%.E1%)=EQ$
IF ME%=8 THEN & ¥ $(P%,E%)=E$:EQS= #i $(P%.E0%) & # $(P%.F1% ) =EN%
IF ME%=9 THEN {f fil $(E%O =E$:EQS=fF 1 KCEN%Y 4 At $(E1%>=EN$
RETLIRN
%201 .SET: 2= £ $(P%.CYB%)
Z%=INSTR(Z$,"¥"):29$="""1IF Z2%>0 THFEN 79&=MTD&(2%,2%)>
INS=LEFT$(ZH, TNSTR(ZE. "' ) )+298 :1GNSIIR xFNC SET:RETLRN
%202 .SET:28=H % $(P%.CYB%) :2%=INSTR(Z$. "' 1208=MIDS(2%.2%)
Z1$=FFT$(7%.2%-1) 1 ZS3="XBS+NL S TF 7G54="" 178" THEN 7]&=""
IN$=Z1$+25$+FCS$+BOSS+ACSS+Z9$ 1 GASUB *FQAC . SET:RETURN
*Z203 SET:2$=B # $(P%.CYR% :GNSUR *GMD:TF Z%=0 THEN RFEP:RFTIIRN
Z1$=LEFT$(Z$.2%) 1 75$=MIDS(Z$ . Z7%+1) 1 75%=INSTR(75%., "' 1 79%=MTNR(75%, 75%)
259%=|_ EFT$(25%,25%~1) : 25$=""
WHILE(2598$<> ") 1l X%=VAL (LEFT$(259%.2)>)
TF 1.X%<CXR% DR IXYSOXEY THFEN 76%=7S%+ FETR( 7508, 7N%)
Z598=MIDS(259%, 20%+1)
WEND:TF ZS5$="" THEN 718=_EFTS(Z13.LENCZ21$>-2)
IN$=21$+25%$+298 :GOSUR *FQC.SET:RETLRN
%204 . SET:2%$=F # $(P%.CYR%):G0OSUB *GMD:TF 2%=0 THEN 770&="2"+20%+220%:7%=1
2Z%=INSTR(Z%.2$. "Q" ) i IN$=[ FFTR(7$, 72%-1)+770%+MTDS (7% 77%) 1 GOSIIA *FOC SET
RETIIRN
*GMD : Z0$=l EF TS (MES(ME% . MEZ%) . 1) 1 2%=INSTR(Z%.Z08) 1 2N%=4: 77N8="XA$+N[ &
TF (ME7% MND 63=3 THEN 7N0%=7:770%=770%+IN§+FrS&
IF (MEZ7% MOD &)=4 THEN ZD%=3%:Z270%=CXRE+FCSE
IF (MEZY% MND 6)=S THEN 7D%=6:17708=770%+ SK41 TR
RETLURN
*SU4 , SET:NS=P§ &K $(P%,CYB%)>:2%= % $(P%.CYR%)
Z%=TNSTR(Z$, "¥') 1 TF Z%=0 THEN Z$=7RF"¥" FI.SF 78=I FFTR(748,1 FNCZ8)~1)
UN%=0:FOR I=1 TO KLENCLFFTR(NS.CXR%OYITF KMIDS(NG. T, 1)="%¥" THFEN UN%=UN%+1
NEXT T:2%=TNSTR(Z®."¥1):218=| FFTR( 78, 2%) 1 798=MT0S( 78, 7%+1 > +SPACES (40>
Z9%=LEFTR(ZO%. 2xUN%=2) +NBS+MIDE (29K, PkUN%+1)
WHILE(RIGHTS (298, 1)=" ") :179&=| FFTR(798 | EN(ZO&Y-1) 1 WFND
B M $(P%.CYRB%)=218+29$+"2" :GOSUB *H_GYD:RETIRN
*MO2 . SET:M$=[3] f $(P%.EQ%)
IF EQ%=TEQ% OR MEZ%=2 THEN AN$=CXRS+NL $+CYBS:GOSUR *EQS. SFTIRFTLRN
INS$=LEFTS$(MS$, GKNB%I+CXBS+NLS+CYRBS+MIDS(MSE ., &kNR%+1) 1 GNSLIB *FEAC . SET :RFTURN
*MO3 . SET
FOR I=1 TO TEQR%(4)>:M$=f81 B $(P%.I):FOR J=1 TO LEN(M$) STEP ¢
LXO%=VAL (MIDS(MS, J, 2> :NLO%=VAL (MTDR (MK, 1+2,2)) 1LYO%=VAl (MTDI(MSE, 1+4, 7))
IF LYO%=CYB% AND | XQ%<=CXB% AND CXB%<=LX0%+N{ 0% THEN GOSLIR %M.DF!
NEXT J,I:IF TN$="" THEN BNSIR *xEND.SFT FI SF GNSUB *FAN.SFT
RETLIRN
*M . DEL 1 IN§=| EFTS (MG, 1=1)+MTDS(MS, 1+4)D
J=LEN(M$) 1 T=TEA% (4> :RETIIRN
*REZ.SET 1 ANS=CXBS$+NL $+CYRE
IF MEZ%=3 THEN GITSIR *FOS.SET:RFTIIRN
IF MEZ%=4 THEN IN&=AN&:GRAOSUR *FOr SFT:RFTIIRN
RETURN
*SH3 . SET:ANS=STRINGS(RL %, "R") :GOSUR *FENS  SFT:RFTHRN
*SH4 . SET :ANS="F"+RTAHTS(STRSCSRNR%+H100), 2) 1GNSHR *FAS  SETRETHRN
*SHS . SET:S$=Ml B $(P%.EQ%) :SUNS="11"+_S$+LCS:SUS=CYBS+CXBE+NIL $
IF LEFT$CSS, 3)=S0$ THEN TN&=S$+SHK:ANSHR *FOC  SET:RETHRN
ANS$=SLINS+SUI$: GOSUB *EQS.SET:RETURN
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*SHA . SET :ANS="GI."+ S$+| CE+GXBI+GYRE+GXER+BYES 1GOSUR *ENS . SET:RETURN

*SH7 . SET:R$=RIGHTS " "H+STRECINT (SARC(GXE-GXBI "2+ (GYF-RYRI*™2)) ), 3D

ANE=""3C "+FCS$+GXBI+GYBS+RS1GNSUR *EQS . SET:RETHURN

*SHB . SET:ANS="GF "+FCS$+GXBS+GYBS+CI$+C2$ 1 GOSUB *EQS.SFT:RETURN

*SHY . SET:ANS="(S "+FCS$+GXBS+GYBS+ANK 1RNSHB *FAS . SET:RETHURN

*TIZ2.SET

INS=F # $(P%.EQ%) NL%=VAL(MIDSCTIN®. 2,22V I INI$=LEFTHCINS. 3> : INGS=MIDK(TN$, 4>

FOR T=1 TN LENCINS)/4: L X%=VALLEFTRCTNIX, 23 (L. Y%=VAl (MTDSCTNDS, 3, 2))
IF CYB%OLY% OR LX%OCXRY% DR LX%+N %<CXR% THEN INI&=TNI1K+ L FFTS(TNOS, 4)
TINS=MIDSCTINO$ ., S)
NEXT I:IN$=IN1&:GNOSLIB *EQC . SET:RETURN
*TT3.SET
IF B # $(P%L.EN%)="%" THEN AN$=IN$:GOSIIB *EQS.SET FI.SF RASIIB *«EQC . SET
RETHRN
PO MMIMMAND (B 77 72 5 K D) SOOI 33333 33
XL RO DRI NCATF iPRTNT )
FO=VAL (NZHYHLEFRTSCR, 1) IRO=VAI (MTDG R, 2. 1)) tAC=YAl (MTDRCS, %, 1)
TF MINR(NK, 4,1V THEN | X%=VAl (MINDR(CKR, 4,23 1] Y%=YAL (MTDR(CR, 4,20
ICOR=MINKCCE, 8)Y+"AN' FLSE rof=MTDR(C& . SH+"an
WHTI FE (ORI
CO%=ITINSTRCCOS, "A'Y 191 $=KLEFTH(NOG, [0%--1) 1091 %= FN(ICRTIRY (91 =R%(91%-1
C%=VAL (KMINKRCCOR , CO%+T, 1))
TFE BCO0 THEN POTINT 8L X%, DT Y%) :DRAWC=RC I T=rQ1 1 16"
LOCATE X% Y% :CNLNR RO, L ACIPRINT O R IIX%=I X%+CTY 11 %=0
ON CK% GOSUHB %R _KEY okl KEY kIt KEY . kD KFEY, *%CR _KFY  EST KEY KBS KEY ., KYFEN KEY

LX%=1 X%+KI % :CO8=KMTIDS(NO%,NI%+2)D

WEND:COL OR 4.0..0:RFETLIRN
XDR I ' (DRAW)

DZ$=LEFT$(DRS. 1) :RC=VAL (MIDS(DRE. 2. 1)) TF NZR="FT THEN NZR="T!":DRY%=1
BL=VALMIDS(NRS. 11,1 :BR=VAL(MIDS(DRS, 12, 1))
BU=VAL.(MID$(DR$.13,2)) :BD=VAL (MIDK(NRK,15,7Y)

BX=BxVAL (MIDS(DRS. 3. 20 =B :BY=DTKVAL (MTDR(DPRS, S, 2> )R]
DX=8%VAL(MID$(DRS. 7. 2M)+BR~1-BX:DY=DT*VAL (MIDK(DRE, 9. 2> )+RD-1-RY
POINT(BX,BY) :DRAW"C=RC 1 '"+DZ8+"=0X ., =NY "

IF DR%=0 THEN RETURN El SE DR%=0

FOR T=0 T0 2:LINE(BX+T.BY+I)~STEP(NDX-2%T . NY-2kT) ,PSFT. 1, R, QHRGGG INFXT T
RETURN "

KWV 2P (WINDOW : VIEW)

WXB=VAL (MTID$(WV$.1.3)) :WYB=VAL (MIDK(WVSE, 4, 3))

WXFE=VAL (MTNSWUS . 7, 3 tWYF=VAL(MINA(WYSE,10.3))

UXR=8%VAL (MIDS WV, 13,2 IVYR=DTHVAL (MTDR(LIVE,15,2))/2

UXE=8xVAL (MINK(WVR 17, 20 TUYE=DTHVAL (MTNRWYK, 19,2)3/7

IF UXE>639 THEN UXF=439

TF VYF>399 THEN VYF=309

WINDOWCWXR  WYRY - CWXE  WYEDY TVTEWCUXR, VYRY - (UXFVYFDY TRETHIRN
*DR.KEY : ' (KEYH 5RO

POINT (8% X%~-LXKD.DTxLY%) :DRAW'C=RC {"+DR& 1L XKD=N:RETLIRN
*ROKEYIKL.%=2:DR$="T15,158F14C=FC:N13. 13831 1IRN?RAGIFIFL:(ANTN DR KEY

KL KEY KL%=2:DR$="T15,15BF14C=FC;Q13. 13ZRI ABUTI BHIFIEZ":GOTO *DR.KEY

KU KEY:IKL%=2:DR8="T15, 15RF14C=FC:N13, 13RI 7BUIILIBHIFIGZ (GNTN *kDR . KEY

*D . KEY:KL%=2:DR$="T15, 1GBF14Mr=FC:1A1%, 17RL 7RUTIDBFAHIFEZ" :GOTN *DR.KFY
KCR.UKEY (KIL%=2:NR$="T15, 1GRF14C=FC 013, 13RI 4RI INGRDL SE2GR2H2M 1GATN *PR . KEY
KESC . KEY KL %=6:DR&="T39,15BL 3GBUISC=FC N1, 15" IGOSLR *xDR . KEY

LOCATE LX%+1.1.Y%:CNLNR FOCIPRINT MESC! D tRETURN

*BS . KEY:KL%=2:DR$="T15,1SBF14C=FC {013, 13RL 1 IRII7RINDRANTI ANVEZN IGOTO *xDR | KFY

KYEN . KEY :KIL%=3:DR$="T23, 1SRL1BUT4C=FC;01S5, 13" 1GASIIR KNR _KFY
LOCATE LX%+1.LY%:COLOR FC:PRINT "¥'"{:RETLIRN

KACLS:XCLS%=0:FNR YCL.S%=19 TN 24:GNSUB I CLS:NFEXT YCLS¥%:RETIIRN
*PCLS:XCLS%=0:FOR YCLS%=21 TO 23:G0OSB *I Cl SINFXT YOI S%:RETHRN

*LCLSPOINT(B*XCLS%.DT*YCI S%) :NRAW'COTE4D, 16"

COLOR 4.0..0:LLOCATE XCL S%.YCLS%:PRINT SPC(79-XMl S%) ! :RFTLIRN

1

Pl HOK R AT DY DIIIIIIIIIIIINIIINIDIIIIIIIIIINDDS
*H B} 1CXB0%=CXB%:CYBN%=CYRY%

FOR CYB%=1 TO T4T %:GOSUB *H.GYD:NEXT CYB%

GOSUB *H. TMONDAT : GNSUR kH . TREIDAT : GASIHAR kM TTTKAN

CXB%=CXB0%: CYB%=CYBN%:RETLIRN

*H . ME 1 CX0%=NX%
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6550 FOR CX%=0 TO XX%:BOSUR x| XY . SET:C&="C (U+MES(ME%.C7%) (ROSIR »(l PINEXT £X%
4560 CX%=CXN%:RETURN

6570 kH . NM:OXQ%=0CX%

6580 FOR CX%=0 TO XX%:GOSUR xI XY . SET:CR="S  CU4RTGHTS(STRRCCZ%Y . 2Y 1GASIB | P
4590 NEXT MX%:0X%=rX0%:RETIRN

6600 xH 1D

6610 C$=""16 1208 47 ":GOSLB *CLP:N%="41 CHf 3L " :GOSIR *CLP

6620 C$="14 124K 47 ":60OSIIB *CLP:C&="&1 M & ":ROSHR %L PIRETIRN

6430 xH MAF:TF ME%=0 THEN RETIIRN

6640 C$="400 N19"+SPACFSC10) :(NSHIR %1 P

44650 C$="06 O019"+ES$:GOSUB *CLP:C&="¢ CH EF R ":GOSUB *CLP

6460 XCLS%=VAL (MINS(COS. 4, 2)) 1 YCLS%=VAI (MTNR(CNS, 4, 2)) 16NSIR *l 11 S

6670 C$=COR:GOSLIB *CL P:XB%=! X%+1:YRY%=L Y% :RETIIRN

668N xH . TMAE:ES$="FESC ":GNTN xH.MAE

€690 *H.GMAE:ES$="# #F ":GOTO *H.MAE

6700 xH . IMAFES$="%AS '":GNTN *H.MAE

6710 *H.GYD:CYBD%=0:1F CYR%<T4F % THEN Z$=R t% $(P%.CYB%+1)

6720 IF ME%>0 AND CYR%<T4T % AND C(INSTR(Z%.'n'"> >N QR INSTR(Z$, "1 ")>0 NR INSTR(Z%,
M50 OR INSTRCZ$,"n'">S0 AR INSTR(ZE, 31" THEN CYRD%=1

6770 FOR LY%=CYRY% TN CYR%+CYBNY

6740 N$=PN &K $(P%.LY%):12%=B # $(P%.LY%):COLOR 4.0..0:L0OCATE 1.1.Y%

4750 TF N$O"AY THEN PNINTC(R.NTHLY%) (DRAWCNTARZ, 16" :PRTNT SPC(7RY :

6760 GOSUB *ff .SET:ROSUR *& # SET:P7R(LY%V=7%

4770 LX%=1:NL%=78:G0SUB 47 R x .SUR:Z28=K £ S(P%. 1Y% :GNSUB *H ! 3 1BNSUR xH  YNN

AP0 NEXT LY%RIRFTLIRN

AT kM TESTINYRA%=NYRY .

ARND TF ME%=2 NR MF%=12 THEN CYB%=F0%:G0OSLIR xH (YD

AB10 I MF%=3 OND MEZ%=4 THFN CYR%=FN%:ANSIR x4 GYN

6820 IF ME%=4 THEN GOSIHB xH MONDAT

AB830 IF ME%=S THEN GOSHR xH . RFTNAT

6840 IF ME%=6 THEN GOSUB xH.SHORI

6850 JIF ME%=8 THEN GOS8 xH.TIKAN

6860 GOSURB xH. TMONDATI :GOSUB xH.TREIDATI :GOSLIB *kH. TTIKAN:CYR%=CYRO% :RFTURN
4870 xH. UND:2$=1 £ $(P%.LY%) :VZ%=INSTR(Z$."¥'")1IF VYZ%=0 THEN RETIRN
6880 VZ$=MID$(2$.VZ%+1)>:1VZ$=LEFTS(VZS, INSTR(VZS. """ )~1)

6890 N$=§ F $(P%.LY%):VZ1%=KINSTRC(NS,"¥'")

6900 WHILEC(VZ1%>0) :LX%=LENCKI EFTS$(NS. . VZ21%))

6210 NH=0:TF ASC(MIDS(PZE.Y%) X%, 1))¥>2HAN0 THFN NH=DT/?

6920  LX=8xLX%:LY=DT*L Y%-NH+DT/2: SYMBOLCLX. I YO LEFTSVZS.9).1.1.2

6930 VZ$=MIDS(VZS$,3):1VZ2%=VZ1%:VZ1%=KTINSTR(VZ%+1 ,N$ . "¥'"

6940 WEND:RETURN

6950 *H.TMONDAT:TF TEQ%(4>=1 THEN RETURN

4960 BC=1:FOR Q%=1 TO TEQ%(4)-1:MRT$=f] M $(P%.0%) :HNR%=0

6970 WHILEMRTSO!") :GOSUB *H . MRT IMRT$=MTNR(MRTS ., 7) : HNB%=1NR%+1 :WEND
6980 NEXT Q%:RETURN

6990 *H.TREIDAT:IF TEQ%(S)>=1 THEN RETURN

7000 BC=3:FOR Q%=1 TO TEQ%(S)-1:MRT$=f & $(P%.0%) :GOSUB *H.MRT

7010 NEXT Q%:RETURN

7020 *xH.TTIKAN:IF TEQ%(8)=1 THEN RETURN

7030 BC=4:FOR Q%=1 TO TEQ%(?)-1:MRT$=MIDS(/F M $(P%.0%).2>

7040 NL$=LEFT$(MRTS.?2) :MRT$=MIDS(MRTS$. 3>

7050 WHILECMRTSO ™Y

7060 MRTS$=LEFTS(MRTS,?)+NI $+MIDK(MRT S, 2D 1(AOSIIB *H MRTIMRTR=MTINR(MRT &, 7
7070 WEND:INEXT N%:RETURN

7080 XH.MRT:LX%=VAL(LEFTSMRTS 23 1L X=Rk| X% 1Nl =8xVAl (MTDR(MRTR, 2, 2317
7090 LLY%=VAL(MIDS(MRTS.S. 2> INH=0:TF ASCMTINR(PZRIY%Y 1 X%, 1II>CHAN THEN NU=NT /2

7100 LY=DT*LY%-NH:POINT (L X.LY)

7110 IF BC<>4 THEN DRAW'C=RC:BDARRIT=NI ;2"

7120 IF BC=4 THEN DRAW'"C=RBC:;BD10O=N[ :,13%"

7130 SYMBAL(LX-B,L.Y) . RIGHT$(STR$(A%).2).1.1.4

7140 IF BC=1 THEN SYMBOL(LX+8.1 YY) . RIGHTS(STRACHNR%Y [ 1Y.1,1.4

7150 RETURN

7160 *H._MONDAI:FOR GG%=1 TO T47 %:FOR QO%=1 TN TEN%(4)>-1:MRT$=M ¥ $(P%.00%
7170 WHILE(MRTSO ")

7180 IF VAL(MID$(MRT$.5,2))=GG% THEN CYB%=GG%:GOSLIB *xH. GYN:GATA *H.MCONT
7190 MRT$=MTD$(MRTS$.7) :WEND :NEXT Q0%

7200 *H.MCONT:NEXT GR%:RETURN

7210 *H_.REIDAI:FOR (G%=1 TO T4 %:FOR Q0%=1 TO TEQ%(S)-1:MRT$=f M $(P%.00%>
7220 IF VAL(MIDS(MRTS,5.2))=6G% THEN CYR%=RG%:BASUR xH GYND:GNTN *H. RCONT
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NEXT 0Q%
*H RCONT :NEXT (G%:RETIIRN
*H.TIKAN:FOR GG%=1 TO T4 %:FOR QQ%=1 TO TEQ%(7)-1:MRT$=F # $(P%.00%>
MRT$=MTDS(MRTS$,4) tWHTLECMRTS (>
IF VAL(MID$(MRTS$,%.2))=6GG% THEN CYR%=GA%:GOSUR *H_ GYN:GOTN xH. TCONT
MRT$=MTD$(MRTS,5) :WEND INEXT NO%
*H.TCONT:NEXT GG%:RETLRN
KH . TSHORT 1 S%=1:S%="""
WHTILEC(SHEO "% Y :QE=I Pl R (PY, SY) 1GASHRB wH WL M :S%=S%+1:WEND:RETIIRN
*H . SHORT : S§=M F8 $(P%,ENY%) :GNSHB xH M P RETIRN
*H AL 1SO$=LEFTSCSK, 1)
IF SO$="U" THEN GNSIIB ST # .SIB
IF SO$="G'" THEN GOSUB *S#f M .SUB
RETURN
*H.EQ:IF ME%<? OR ME%=10 OR ME%=11 THFN RETURN
EQ%=EQ%(ME%) : TEN%=TEO% (ME%)
IF ME%=2 OR MF%=12 THEN GOSUB xH.GFN Fl SE GOSUR xH . NEQD
RETHRN
*H.GEN:GROSUB xPCLSILNCATE 10.21:00LNR S:PRINT FNA%:
LOCATE 13.21:COL0OR 7:PRINT B £ *(P%.EN%): :RETLRN
*H.NEQ:EQBY%=EQ%-3:IF ME%=6& THEN GNSLR *RNM. CAL
FOR J=0 TN 4:EANN%=FOB%+.0: (LNCATE 10.20+.1:0NILNR SIPRTNT TISTNG "HE' I FONNY
IF FOND%<1 OR EOND%>TEQY% THEN PRINT SPCCANY;:GATA xH FO.CONT
IF ME%=3 THEN EQrea=3 fi $(P%.EQND%>
IF ME%=4 THEN EQC$=[T M $(P%.EONN%)
IF ME%=5 THEN EQCS$=f @ $(P%.EQND%)
IF ME%=6 THEN EQC$=JL B $(P%.,EQNO%S
IF MF%=7 THEN EQC$=# MF $(P%.EQNO%>
IF ME¥%=8 THEN EQC$=F # $(P%.EQNO%>
IF ME%=9 THEN ENC&={+ B $CEANO%)
LOCATE 13.20+J:COLOR 7:FRINT SPCCAM:LACATE 13,20+1:PRTNT FQACS:
TF LFFTS(FACS, 1)="R" THEN CALNR 3:RNA%=RNN%+| ENCFACKY (PRINT (" IRNN%: "Y'
*H . EQ . CANT:NEXT J:RETURN
*RNMA . CAL TRNN%=0: SR%=ENB%: TF SB%<1 THEN SR%=1
FOR I=0 TO SB%-1:S$=M\F $(P%.I>:TF LEFTR(SE, 1)="R" THEN RNO%=RNO%+LEN(S%)
NEXT T:RETHRN
1
VLR TEST CEAT F 2 R D OO0 353555533 355355355555
*TEST:GNOSUB *FFTL . SAVE
CHAIN MERGE FFTL$.20000.AL1 .DEI FTF 20000~
P i :GOSUB *BH i . SCR:GOSUB P A . INIT:GOSUB x &  SCR:GOSUB x4 K & & .SIUR
*BL B :S%=1:IF G(S%=0 THEN GOSUB xH_ 3t % KEY:IF RT%>0 THEN GDSUR xH. 4L B KEY
ML PR DO:IF MU B $(P%.S%O="%" THEN GOTN [ &
S$=I B $(P%,S%) 1SO$=LEFTS(SS, 1) :ST18=M B ®(P%.S%+1)
IF SO$="U" THEN GOSUB *ST # .SUB
IF SO0$="G'" THEN GOSUB *SH B .SUIR
IF SO$="F" THEN GOSUB *S{f fm . SR
M B 1R$=S$:IF R%<RO% THEN GOTO | & T #%
GNSUB *H.AUES
*{7] B INP:LOCATE RLX%.RLY%.1:ANS$=""
WHILECANSS="") :ANSS=TINKEY® :WEND:[LACATF . N:ANS%=ASCCANSS)
IF ANS%<>&H1B AND ANS%<>EHOD AND ANS%<>&HIC THEN BEER:GDTO x| ¥ INP
IF ANS%=8H1B THEN GOTO *fi T
IF ANSY%=RH1C THEN R(%=999
B B IF BB :GOSUB xH . (A B IF ¥
*JL B CONT: S%=S%+1:G0T0O it & DO
I3 B :GOSUB *H 3t 58 KEY:MT%=TEQ%(4>-1:IF MT%=0 THEN GQTO [ M 7 L
GOSUB- *xH . I8 3 KEY : M%=M0O%
5 B M E CMMMS=P[E § $(M%) :GOSUB xJF % .SET:GOSUB *H. W %
*[%] B INP:LOCATE MLX%.MLY%.1:ANSg='"""
WHILECANSE=""") tANS$=TNKEYS$ :WEND 1| OCATE . N IANS%=ASTANSS)
IF ANS%=gH1B THEN GOTO *jn T
IF ANS%=8H1F THEN GOTN [ 5§ INP
IF ANS%=gH1C OR ANS%=8&H1D THEN GNSIIR xCHE [ §H
IF ANSY%=8HO8 THEN GASIB *H . X F ¥ &£
IF ANS%=8HSC THEN GOSIIB xH .3 /A
IF ANS%=fHND THEN GOSUB *H_iF ¥
GOSUB X S A # .SET:GOSUB *M & SET:KS=f % $:BCO$="6¢":G0OSLIB *H 2 &
IF LEN(HR B $)>=LENC(SETKAISY THEN GOSHR *CHE . TF B 3 5E
GOTO 7 & INP
[ P 7 L tANSS="" IWHTLECANSS="") : ANSK=TNKEY$ : WEND : ANS%=ASC (ANS®)
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7940 IF ANS%=8H1B THEN GOTO *fn T. ELSE GOTO [ @ 7% L

7950 KCHE .8 B :K$=M & $(M%)+SPACES$(8Q) :FCO$="7":BCO$="1":GOSUB *H.#E &

7960  M%=M%-2x%(ANS%-8H1C)+MT%:M%=(M% MOD MT%)>+1:RETURN x[& B & &

7970 *CHE .IF #& %) % :SET%=0:FOR I=1 TO TSEI%:IF 8 % $=1F ® $(I) THEN SEI%=SEI%+1

7980 NEXT I:IF SEI%>0 THEN ANS%=8H1C:GDTO *CHE.[® ¥ ELSE BEEP:RETURN 8 f M &

7990

8000 *BA #4 .SCR:COLOR 4.0..0:CLS:WID%=20:G0SUB *WID.INIT:CONSCOLE 1.T4T %

8010 POTINT (0,0)>:DRAW "CST16, 15BU1SC4T128, 15BU1507T496, 15"

8020 C$="100 0 O"+RIGHTS$(STR$E H %). 2>+ B $(H H %) :GOSUB *CLP

8030 WXD=WXEN-WXBO+2: WYD=WYEO-WYBO+2:POTNT(WXBO-1,WYBO~-1) :DRAW"C4Q=WXD; . =WYD;"

B8040 GOSUB xH.Fr# :C$="400 018[% & 1":6G0SUB *CLP

B80SO C$="SNNCRage( Y IGASUB *CLP

8060 | XMSR%=1 X%+1 11 YMSG%=l Y%L XP%=| X%-6:1 YP%=1 Y%

RN?0 PRYNT Bkl X%, DTxI_Y%) 1Nl =4%89-8%| X% 1 ORALC4N=NI ;|

8080 *H_.¥: 5 :DR$="C0OT8.8"

8090 POINT(WXBO-1.WYRN-1):DRAN DRE&:CTRCLF STER(O,NY.8.4..1/2.%/4

8100 PROINT(WXEO-7.WYBN-1)>:NRAW NR$:CTRNI F STFP(-8.0Y. 8.4, ,3%/4,0

8110 POINT(WXEO-7,WYEQ-7):DRAW DR$:CIRCIE STFR(-R,-AY . 8.4..N.1/4

8120 POTNT(WXBN~1 , WYFN=7):NRAW DREICTRCIE STFP(N,-A)Y.R. 4, .1/4. 1/2:RETIIRN

8130 * & .SCR:COLOR 4.0..N:CLS 1:LINECWXRN, WYRQ) = (WXEN WYENY , PSET. 0, BF

8140 GOSUB *H.f 4 :CALOR 4:LOCATE IXP%.| YP%:PRINT USING '"HH':0Y;

8150 COLOR S:PRINT "“/"::PRINT IISTNG "HH":TP%::R30SIIR w)H R 4T TRETURN

8160 xR £ 7 .SUB

8170 FOR LY%=1 TO T4 %

8180 N$= K $(P%.LY%) : 7%= £ $(P%.LY%)

8190 GDSUB A & .SET:PH A $(LY%)=NS:PE # &Y% =2%

8200 Z$=PHE f $(LY%) :1GNSIB xfi SFTIFCSLYYIY=FCSIRAR(L Y4 =RAKR 1 ACKCL YY) =Ar K

8210 Z$=PR # $(LY%) :GOSUB xE ¥ .SET:P7&(1 Y% =78

R220 NEXT 1Y%

8230 GOSUB & ¥ .SUR

8240 FOR LY%=1 TO T4 %

B250 N$=PH T $(LY%) 1 Z8=PZS(LY%) :FO$=FCH(LYY%) :RCR=RBCH (LYY 1ANS=ACK(LYY%)

8260 LX%=1:NL%=78:G0OSIIR %47 & 7% .SUR:7&=PF £ ®(LY%O:GNSIIR «H 3 2

8270 NEXT LY%:RETURN

8280 & # . SUB:TT%=VAL (T # $(P%.0)):IF TT%=1 THEN RETLRN

8290 FOR T=1 TO TT%:FOR J=N TOD 9:TI%(I)=1:NEXT J:TI$=F M $(P%. T

8200 NL%=VAL (MID$(TI$.2.2)) :TI$=MIDK(TTS, 4 TTK%=L ENC(TT®) /4

8310 FNR IK=1 TN TNTC(RND*)1OM+100: TT1%=INT(RNDKTTK%) : TT2%=TNT (RNDKTTIK%)

8220 SWAP TI%C(TTI%)  TI%C(TTIP%) INEXT K:TTIK%=TTK%-1

B330 FNR J=0 TN TIK%:) X%=VA (MTDRCTTS, k441, 20) t TY%=VAL (MTDRCTTR, Ix4+F, 2))

8340 TN$CID=MIDS (PR & $CTY%) ,LX%.NL%) 1 TZ2$ D =MIDR(PZSCTY%) . LX%, NI%>

8350 TFC$(JD=MIDS(FCHCTY%) . LX%. NL%) 1 TBCSC.ID=MINS(BLSCTY%) .1 X% NLL%Y

8360 TACS(II=MIDS(ACK(TY%) . LX%. NLZ) :NEXT I

8370 FOR J=0 TO TIK%:TTI%=TTI%(J)

8380 LX%=VAL (MID$(TIS$. TI%kG+1, 2> 1 TY%=VAL (MIDK(TTS, TI%XG+%, 2))

B350 TN$=PH & $(TY%) :PH K $(TY%) =LEFTRCTNS, LX%—1)+TNS(IY+MTN&( TN [ XL+NL %)

8400 TZ$=PZ$(TY%) :PZS(TY%) =LEFTS(TZS . L X%~1V+TZ8(ID+MIDRCTZR U XL+N] %)

8410 TFCS=FCH(TY%) (FCS(TYUI =LEFTS(TRECS | X% -1 Y+TECR ¢ IVEMTORCTECS 1 X%+NL %D

8420 TBC$=BCS(TY%):BCS(TY%)=LEFTSCTRCS, LX%~1V+TROSCIDI+MTDECTACS [ X%+NI %)

8430 TACS=ACS(TYZ) :ACS(TYZ =LEFTS(TANSE, | X%~1)+TACS I +MTNRCTACK | X%+NI %>

8440 NEXT J:RETURN

8450 *4T R R .SUB:IF LEFTS(NS.1)="2" THEN GOSUB *H.¥ T ¥ :RETLIRN

B460 WHILECNSC>''')

8470 ZO$=LEFT$(Z$.1) :FCO$=LEFTS(FCS. 1) :RCO=LEFTS(BCS. 1) ACOS=LFFTEACS, 1)

B480 FCO=VAL ("ZH"+FCO$) :BCO=VAL (RCOS$) : ACD=VAl (ACOS)

8490 FOR I=1 TO B80:IF MID$(Z$%.T.1)=70% AND MID$(FC$%.T.1)=FCO$ AND
MID$(BCS.I.1)>=BCOS AND MIDSCACS, T.1)=Ar0% THEN NEXT T

8500 NLO%=I-1:NLO=8%NL.0%—1:NO$=LFFT$(NS, NLO%Y

8510 FC=FCO:BC=0:AC=ACO:TF BCO>N THEN BC=Rr0

8520 IF 20$="N'" THEN GOSUB 5B # & 7% .SUB ELSE GOSUR ¥ B % 7R .SURB

8530 *47 R 7R CONT:NS=MIDS(NS.NLO%+1):2$=MIDS$(Z$.NLLO%+1) :FCH=MIDK(FCK, NLO%+1)

8540 BC$=MID$(BCS.NLO%+1):ACS=MIDS$C(ACS . NLN%+1)

8550 WEND:N$="":Z8$=""":1F $="":BCS=""":ACE="" :RETURN

8560 *5F & F R .SUB:LX=BKLX%:LY=DT*LY%

8570 'IF NO$OSPACESC(LENI(NOS)) NR BCON THEN PATNT(LX,LY) :NRAW'C=RC:T=NI N;, 15"

8580 IF BC>0 OR S%>0 THEN POINTC(LX.LY):DRAW'C=BC:T=NlN;, 15"

8590 LOCATE X% LY%:COLOR FC, ., ACIPRINT NO®: L X%=I X%+ FNCNDK)

8600 RETURN %47 & 55 CONT

8610 % B & 55 .SUB

8620 NH=0:IF 20$="n" 0OR Z0$="t" OR Z0$="1L" THEN NH=DT/?

A IRETHRN
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8630
B&40
R&S0
8660
8470
8480
8690
8700
8710
8720
8730
8740
8750
8760
8770
8780
8790
/800

CAI Y 7 MERE 7 u 7 7 LDFF

HHY=1:TF Z0$="'n"" THEN HHY=2
DY=0:IF Z0$="L'" 0OR ZO$="L"" THEN DY=DT/2?
WHTILENQS O i 0%=KTYPE(NOS, 1)
FOR I=1 TO KLENCNO$):TF KTYPF(NQK, TY=C%
LX=8%LX% LY =DTHLY%B=NH+DY : HY =HHY +0 %0k (1 -H

THEN NEXT T
HYD) INNS=KI FFTRONOS, T-1)

WX=8%L EN(NO$)-1:WY=15:TF RC=1 OR BC=3 OR BC=4 THEN WY=8ixHYx(C%+1)-1

TF BC>0 DR S%>0 THEN POTNTLX,LY) :DRAW"
IF C%=0 THEN SYMBOL (L X.LY>,NNS$.1.HY.FC
NOS=KMIDS(NQS$, T 11 X%=I_X%+ FNC(NN$)S
WEND:RETURN *47 #& s CONT
*ST B .SUB

C=RCIT=WX: =Wy "

ELSE SYMBOLRLX,LY) . NN&. 1, HY . Fr

U$=S$:UCO=VAL (MIDK(U$, 3, 1)) IF LEFTSC(S1$,1)="R" THEN 11C=6 FI SE UC=UICO

GOSUB xH. T # :TF WID%=25 THEN RETURN ELSE
*SH B .SUB:GWID=(45-WID%> /20

LS%=VAL (MID$(S$.3. 1)) 1L XR=VAL(MIDS(SF. 5.3

B7$=MIDS(S$. 2. 1) 1 XF=VAL (MIDE(SE,11.3))

E RETURN WU F CONT

(1YB=VAL (MID$(SS$.8.3))*GWID-2
ZLYF VAIL_(MINK(SK, 14, ?))*FNIO ?

GC=VAL (MTD$(S$.4.1)) :GC1=VAl (MIDK(S$,11,1)):GC2=VAl (MTNDK(S$,12.1))

IF G7$="1"" THEN FOR .J=0 TN | S%:ILTNFE(I XB+.).1.¥YB+. D= XF+ 1 LYF+1) . PSET.GC

LS%. ) INEXT J

8810
8820
8830
8840
8850
BB&0

8870
2880
8820
8900
8910
8920
8230
8940
8950
8960
RP70
8980
8990
9000
9010
9020
2030
9N4N
29050
oNA0 E
°N70

9080
2090
9100
9110

9120
9130
9140
9150
9160
9170
9180
9190
9200
9210
9220
9230
2240
9250
3740
9270
9280

IF G2$="C" THEN CTRCLECLXR,LYB),| XE, GO

IF R7$="P" THEN PATNT(I XB.l YB).GM,G(C1, 60

IF G2$="S" THEN SYMBOl (LXB,LYB) . MIN$(SS.

IF WID%=25 THEN RETURN ELSE RETURN i B

*SH B . SUB:FNO%=VAL (MID$(S$.2))

NN FNR% BNOSUB *FO1 . %xFO2., %F03 . kF04 . kFOS. %
*F11.,%F12.,%F13 . %F14,%F15, %
KED1 ., KF22 . kF 2T, kF 24, kF D5, %

RETURN

XA A L INTT:S%=0:RT%=0:MT%=0:R0%=1:M0%=1:

ERASE PIEI BE . PH J1 S.PRE JE & .07 & $:G0SIR x

GOSUB ¥ { .SET:GNSUB M .SET:ROSUB *fA f§ . SET:GOSUR *fF /IR . SET:RETLIRN

B SET:TU%=VAL (OB $(P%.0))-1:TF TU%=
FOR I=1 TO TR %3 f %CI)=1+INT(RND*9) :NE
FOR T=1 TO TV%
VWS=B i $(P%. I):1URS=MIDS(VVS,5) 1 VV%=VAL
CWHILECTNSTRCVRS, ") 1>0) 1 TR%=INSTR(VRS. "
TVU$=VR$:GOSUB *V. B B8 (I %V =A% (Y
NEXT T:RETHRN
*V B S B UL%=1 WHILE(MID&(VRS, TR%-YL%. 1
TL%=TR%-VL%:V$=MINK (VRS TL%+1,VL %-1) (NS
UR&=LEFT$C(VRS, TL %~ 1)+ A" +STRE(CLI+MTDR Y
*V. B CTF LEN(VS) <G THEN A%=V$:R0OSUR
E%=INSTRC(VS."~") 1 TF E%<0 THEN GOSUB V.
E%=TNSTRCYSE, "' Y1 TF E%0 THEN GOSHR *Y.
E%=INSTR(VS," /" :TF E%<O0 THEN GOSUB *V.
E%=TNSTRC(VS, "+ 1 TF E%<O0 THEN GNSHB Y
E%=INSTR(VS$,"='"):TF E%O0 THEN GOSLB *V.

2
1T13,1.1.GC
CANT

FN6,KFOQ7  kFNBR, w09, %xF 10,
Fl1a,xF17 . %xF1R, %F 19, %xF20,
FR4,%F27 ., %F28, %F 29, %F 30

R%=1:M%=1
PHATIRET!).DEF

N THEN RETURN
XT T

(MID&(VVE, 2.2V 10%=
Y'Y 1GROSUB +V . B B NEN
]

YO TV %=V %+ 1 I WEND
(=T O o

R& . TR%+1) :RETIIRN

VOB CA%CYI=A%IRFETIHRN

2:A%C%Y=AL %7AR%IGOTO *V.
2 A% CEY =AL %KARK IGNTO *V .
LCONT
L2 IA%RCCHY=Al %HAR% 1GNTN *V.

2:R%(T%Y =Rl K/AR% 1 GOTA %V

P IA%CCHY=Al %-AR%:GOTN

CONT
CONT

CONT
LCONT

JAUSC

:g CONT:VE=LEFTS$ (V. E%—4)+"A"+STRE(CUI+MTNRYK  EY%+4) 1MY=r%+1: GnTU *\ 3

*\ . 2:A$=MID$(V$.E%-3.3):GOSUB V. .B {f AL
A$=MIDS(VS$,E%+1,3):G0SUB *V B ffi :AR

%w=A%
%=A%:RETLIRN

* B AL1S=LEFTS(AS. 1) 1 A%=VAL (MIDE (AT, 2>
IF A1$="R" THFN R1%=VAL(MINDSAS.2.1)):R2%=VAL (MTDKR(AR, 3, 1)) 1RR%=R2%-R1%+1:

A%=INT(RND*RR%)+R1%:RETLIRN
IF A1$="V" THEN A%=% ffi %X(A%)> :RETURN
IF Al1$="A" THEN A%=A%(A%) :RETURN
RETURN

[ M .SET:FOR Q%=1 TO TEN%(4):PH # $(0%O =] & $(P%.0%) :NEXT Q%:RETIRN
B .SET:FOR 0%=1 TO TEQ%(S):PH F K0%) = f $(P%. Q%) :NEXT Q% :RETURN
*M M .SET:FOR Q%=1 TN TEQ%(7Y:KI$=F I $(P%, Q%>

PRE N $ (VAL (MIDS KK, 2.2)))=MIDS (K JR &Y INEXT Q% :RETLIRN

¥R R CSET:Z%=INSTR(ZS."¥'") 1 TF Z%=0 THEN
ZV$=MTIDS(78 . 2%+ 1) 1 28="AC" + FFT$(7$.2%~1)
M$="aM'":FOR Q%=1 TN TEN%(4):MO$=P) H &N

RETIIRN

INE=" MENR+SPACFER(OYH1YI I NOR=NR

%)

FOR HNB=0 TN LEN(MOS$) /6~-1:1.YS=MTIDS (MO, AXHNR+S, 2) 1L NR=MIDK(MOS, AKHNBR+T 45

IF VALCLY$)=LY% THEN M$=MS$+_NK+RIGHTS(STRE(Q%) . 2X+RTRHTS(STRECHNRY . 1)

NEXT HNB.Q%:MK=M§+"Q"
R$="AR":FOR Q%=1 TO TEQ%(S):RO%=PH & $(Q
TF VAL(MIN$(RNS .S, 2))=L.Y% THEN R&=R&+ F
NEXT 0%:R$=R$+"Q"
WHILEC(NOS<> ") iGASUB 47 P & .CUT :WEND:N%=

%)

FTRROS, ) +RTAHTR(STRS(N%DY . 2D

LEFTSONS I ENCNSY-1D
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9290 WHTLEC(KRIGHTS(NS. 1)=" ") :N$=KLEFTA(NS. K EN(N$Y-1) 1WEND
9300 N$=MID$(N$,3)>:Z$=MID$(Z$,3)

9310 M$=MID$(M$,3) :MS$=LEFTS(MS.LEN(MS)I-1) :R$=MTDS (R, %) :R$=l EFTS(RE. [ ENC(RE)I—1)
9320 FOR T=0 TN |LEN(M$)-1 STEP 7

5330  Q%=VAL(MID$(MS$,I+5,2>) tHNB=VAL (MIDS(M$, T+7, 1)) :MOS=PH] F $(Q%)

9340 PRI B $CQ%)=LEFTS(MOS ., 6XHNRY+MTIDR(M%, T+1,4)+MIDS(MNS , SkHNB+5)

9350 NEXT I

9360 FOR I=0 TO LEN(R$>-1 STEP 6:0%=VAL(MID$(RS$.I+5.2>> ROS=PH FE $(Q%)

9370 P I $C(O%)=MID$(R$.I+1.4>+MIDS(RNS.5)

9380 NEXT I

9390 RETURN

9400 *4F W & .CUT:N%=KINSTR(NS, "%") :N1$=KLEFTS(NS,N%) :NO$=KMIDE (NS, N%+1)

9410 WHTLECKINSTRONTIS. "¥")>0) tNV%=KINSTR(NI®, "¥') :GOSUB *¥ fff . REP:WEND

9420 N$=LEFTH(NTS, LENCNISI-1)+" "+NO&:RETLIRN

9430 *F i .REP:IN1=LEN(NT&Y-2:NO=L ENCKL EETRONT S, NU%Y ) =7 MAES=KMIDA (N1 &, NV%-1, 1)
9440 J%=JISCKMID$(NI$.NU%+1, 1)) 1UND%=VAL (LEETS(ZV$, 2> 1 V%=3 ff % UNN%)

9450 VS=MID$(STRE(VLY, 2 :ZVR=MTNS( 7Y%, 3)

9440 IF MAES$='4+ " AND U%<N THEN MAE$="— ©

9470 TF V%< AND (MAE&="= '"" OR MAE$="(¢(" NR MAE&="{'" MR MAF®&='"T" NR MAF&=" ')
THEN FUGO&=''— " FLSE FUGD&=""

9480 IF (J%>&H2341 NR (I%>EH40O AND J%<ELHSRY NR L I%>EHAN AND 1% <ZHT7RY) AND VE='"'1"
THEN Vg="'"

9490 VH=FLIGNS$+VS 1 DN%=LFNC(VEI -1 N1 $=KL EF TE (N1 &, NU% -7 +MAF S+VS+IKMTNE(NTS, NV%+1)

9500 IF DN%<>0 THEN GOSUB B % | I .REP

9510 RETURN

9520 =K % M f3 .REP

9530 IF DN¥%=-1 THEN NI1&=| EFTS(NIS. LENCNISI-1)+" %"

9540 TIF DN%>0 THEN N1$=LEFTS(NTS, LEN(NT$)-1-DN%I+"%"

9S5() ZRM$=2$:GOSUB *ZRM.REP:2$=7RM$: ZRM$=M$ : GOSUR *7RM_ RFP:M&=7RM$

9540 ZRM$=R$ :GNSLUB *ZRM.RFP :R&=ZRM$ :RETURN

9570 *ZRM.REP:21%=0:22%=1

9580 WHILE(TNSTR(Z1%+1,ZRMS,"QA'")>0) 1 22%=TNSTR(Z1%+1,7RM&, Q')

9590 Z5$=MID$(ZRMS$, Z1%+1.22%-21%=1):25%=| EN(Z58)> :71$=| EFTR(ZG%, 1)1 7N%=4

2600 IF Z1%="C" NR Z1$="N" NR Z13$="n" OR Z1&=""M" THEN 7N%=7

9410 IF Z1$="R" OR Z1&="LI" DR Z1$="u" THEN 7N%=4

9420 IF 71%="T" NR 71%$="i" THEN 7N%=3%

9630 FOR I=2 TO 25% STEP ZD%

9440 ZSN$=MID$(Z5$, T.2D%) : 7X%=VAl (LEFT®(ZE0%, 7)) 171 %=VAl (MTDS(Z508. 2.2

9450  IF Z1$="T" DR Z1K="1{" THEN 7| %=0

9460 TF ZX%+ZL %<NO OR ZX%SN1 THEN GNTN xZRM_ CONT

Q470 TF ZX%<=N0 AND 2X%+20 YONN THEN 71 %=71 %+NN%:TE 71 4>7R THEN 71 %=78

Q4RN  TF ZX%ONO THEN ZX%=7X%+DNY

9490 ZSOR=RTGHTS(STRE(ZXEY . DI+RTAHTS(STRRCZL %)Y, 2)+MTNR (7N, G

9700  IF 71$="T" OR Z1$="14" THEN ZS0$=RTGHTR(STRECZX%) . 2Y+MTINE(75N%, %)

9710 7ZS$=LEFTR(Z5%, T-1)+7SNS+MTINS (2GR, T+7N%)

9790 *ZRM.CONT:NEXT I:ZRM$=| EFTS(7RM$,Z1%)+7SE+MTDR(ZRMS . 72%) 1 71%=72%

9730 WEND:RETURN

9740 *f& .SET:2%=INSTR(Z2$."@"):ZC$=LEFTS$(2%.2%-1>

9750 FC$=STRINGS(?R,"7'"):RCS=STRINGR(7R, "N :ACK=R"$

9760 WHILECZCSO ") 1 2C0$=LEFT$(ZCH, 7Y :1208=MTDR(ZCH. 8)

9770 FCO$=MID$(ZC0S$.S, 1) :BCOS=MINS(2CNS. 4, 1) 1ACOE=MTNR(ZCNE, 7, 1) 1GASHUR *C SET

9780 ACS=LEFTSCACS.L.XO%=1)+STRINGS (NLO%. ACOSI+MIDS(ACSE. L XO%+NL 0%)

9790 WEND:IF WTD%=25 THEN RETURN

9800 FCO$="1":BCO$="1":FOR NB=1 TO TEQ%(4):ZC$=P[H F $(NB)

9810 WHILE(ZC$<O ") 1 2CO8=LEFTS$(7CSH. A) 1 72NE=MTIDS(ZCS. 7>

9820 IF VAL(MID$(ZC0$.5.2>)=LY% THEN GOSUB *C.SET

9830 WEND:NEXT NB

9840 FCO$="3":BCO$="3":FOR NB=1 TO TEQR%(S):ZCO$=PH & S(NB

9850 IF VAL (MID$(ZC0$.5.2))=LY% THEN GNSIA % SET

9860 NEXT NB:RETURN

9870 *C.SET:LX0%=VAL (MID$(ZC0$.1.2)) 1N O%=VAL (MTDE(ZC0$.%. 2D

9880 FC$=LEFTS(FCS,LX0%~1)+STRINGS(NI 0%, FrOSY+MTOS(FN® 1 XN%+NI 0%)

9890 BC$=LEFTS$(BCS.LX0%-1)+STRINGS(NLO%,BCOSI+MIDS(BOS, 1 XO%+NL 0%) tRETHRN

9000 *BE ¥ .SET:NZ$=STRINGS$(78."N'"):2%=TNSTR(Z$."2") :Z$=MTD$(Z$.2%+1)

9910 WHILE(Z$<O>"") :GOSUB %2 . ANAL : 2$=MID$(2$. 7%+ 1) :WEND

9920 2$=N7$:RETIIRN

9930 *Z.ANAL INZO$=LEFTR(Z4, 1) 1 7%=TNSTR(7%, "' 1 208=MTDR(7$. 7, 7%=-2)

9940 IF NZ0$="N" NR NZOR="n'" NR NZNE="T" NR NZOK="i" NR NZN&="1" NR NZOS="1"
OR NZ0O$=""¥" THEN' RFTLIRN

9350 WHTI FE¢Z7NR>1y

9940  LX0%=VAL (MINEC(Z0&. 1.2 INLO%=VAl (MTDS(ZNE .5, 23) 1 2N8=MTNDR 7O S
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2970

CAl Y 7 MEEH 70 7 7 L DB

NZ$=l FETS(NZS. I XO%-T1Y+STRINGS (NI N% NZOKI+MTOSINZS | XO%4+NI 0%

9980 WEND:RETLIRN
9990 B FE {7 & .SET:0%=P{H  $(0%) :ROSB *PO . SET:RETURN

10000
10010
10020
10030
10040
10050
10040
10070
1N0N830
10090
101N0
10110
10120
10130
10140
10150
101640
10170
10180
10190
10200
10210
10220
10230
10240
10250

I8 M B B . SET:0$=MIDS(ME, A%HNR+1,6) :GOSLIB %P0 SET:RETLRN
AP0 SET:LXO%=VAL (L EFTRCA%, 2Y) 1| YOX=VAL (MTDR(NE,5.2))

NL.O%=VAL (MIDS (RS, 3, 2)) :RET!IRN
*TE W .SET:ERASE TF B $.2ZKATS:DIM IF BE $¢64). ZKAIH(O) :MME=MMM$
LSET&=" 0" :SETKAT&="":2S8=""" 1 HNR=0: L. X1%=0:LY]%=0 N 1%=0:HNR1=0
WHILE(MM$ <> ") :GNSUB *TF ¥ & 4 . SET:HNB=HNB+1 :MMS=MTD$ (MM$, ?) : WEND
TSEI%=1:TF & $C1)=SEIKAT$:Z2KATS(HNB1 ) =" N+RTIGHTSC(LSETS. 2D
KJ$=PRE ME $CM%)+"Q":IF KJ$="3" THEN RETURN
WHTLE KIS tKIZ8=l EFTS KIS, 1) 1K IS=MTINS (K.1$, )

KA%=INSTR(KIS, "' (K I0S=LEF TS KIS KU%-1) 1K IS=MTDS (KIS, KI%+1)D
KAO%Z=TNSTRAING 111 ICIRE=MTDS (KOS I IN%+T) (I $=1 FFTSAICINS . K I0%-1)
KL B%=VAL (MIDS (1 SET$. 2KVAL (LEFTSAUCIN §,1)0+1,20)
KJLE%=VAl (MTDSCLSETS . 2«VAI (RTGHTRCKILK, IIY+Z, 2 1K D%= I E%~IK1I_B%
KIRRB%=VAL (MID$ (L.SETS. 2xVAI (LEFTHCIRE, 1))+1 .23
KIREZ=VAL(MIOS (L.SETS, 2kVAL (RTGHTS (K JRSK, 1)Y+3, 2)) 1K IRN%= IRE%~K.JRB%
IF KJZ$="N"" OR (KJZ$="C'" AND Kl D%=K.IRD%) THFN GNSIIR «SET.REP

WEND :RETURN

*SET .REP

FOR I=1 TO TSET%:SEIS=1F #F $(TO

KITR=[.EFTS(SETS ICILBY%Y TR I2R=MTNRCSFTR, KN R%+1. K N%DY
KJ3$=MIDS(SETS I ILE%+1 KJRB%-I N FL 1 AGR=MINKRCSETE I IRRY H1LICIRD%D
KJS$=MIDS(SEIS$ . KIRE%+1):TF M S(TSEI%+IV=KJ1§+KIGE+K IR+ IDR+IC IS
NEXT I:TSEI%=TSET%k2:RETURN
*IF B% &8 4r . SET:M$=MMM$:GOSUB M8} B 4 & .SET:LX%=LX0%:LY%=LY0%:NL%=NLO%
SEIKAI$=SEIKAIS+MIDS (P 7 S(LY%) W LX% NL%) :ZS$=2SS$+MIDS(PZSCLY%) , LX% NL%D
IF LY%<OLY1% OR LX1%+NLI%<OLX% THEN ZKATS(HNBLY=LEFTH(MMS, 2)+MIDS(MMS .S, 2>

+RIGHTSUSETS. 2) tHNR1=HNB1+1

10260
10270
10280
10290

10300
10310
10320

10330
10340
10350
10340
10370
10380
10390

10400
10410
10420
10430
10440
10450
10460
10470
10480
10490
10500
10510
10520
10530
10540
10550
10560
10570
10580
10590
10600
10610
10620
10430

LSEI$=LSETIS+RIGHTS(STRSE(I ENCSEIKATSY) . 2D

X1 %=X% LY 1%=1.Y % N 1%=NL% : RETURN

WL AW OSET:IF ANSY%=EH2E DR (ANS%>EH?2F AND ANS%<(EH3A) THEN RETURN
TF (ANS%<&H41 OR ANSZIRHSAY AND (ANSLZMAT NRANSZ>RH?AY AND ANS%ORH2B

AND ANS%<>EH2D THEN BEEP:RETURN i & INP

NLK%=_EN(BE & $)+1:TF NLE%=NLKY THFN BEEP:RETURN [ ¥ TNP
MZR=MIDRC(ZSE.NL K% 1Y I TF MZECO N AND MZRS ! THEN RETLIRN
MZE=MIDK(ZSK . NLIK%+1.1):TF MZKOUND AND MZ&R' THEN REFP:IRFTIHRN [ ¥ TNP

IF LENCSETKATS)-LFN(E R ®Y¢=]1 THEN REEP:RETIIRN [ ¥ TP

TF ANS%=8H2B8 THEN ANSE=KN.IK(LH21G0) tRETIHRN

IF ANS%=8H2D THFN ANS$E=KNJE(EH2150) tRFTLIRN

ANS$=KNJ$ (THR2INO+ANS%) :RETIIRN

*EE OSET Y $=M & $+ONSS: B M%) =M & $:RETIIRN

*H . B 4T (LOCATE O.WID%-1:PRINT SPC(79): :PNINTC(Q,399-DTY :DRAW"CTTE40. 17"
FOR Jd==1 TQ 16:BY=400-DT+1:L INF(=20+1, RY)=(&50+ . RY) . PSFT. 4, , GHES5E5 I NFXT I

RETURN
*H. ESC:C$="140 11904 (ROSUR *CL P:C&="4]1 C'+FSOR:GOSLIR o« P:RETURN
*H . #F T 1C$="16217197 s A B BT LELIBELFXW., . "
GOSUB *CLP:RETLIRN

*H .4t 8 KEY:GOSUB RH . B ¥ 47 :GOSUR xH_ESC:LX0%=LX%+1:1.YN%=LY%:RETURN

K*H ML B KEY :LX%=LX0%:LY%=LYQS:C$="16 CAS'":GOSLUR xCLP

C$="61 CH BB IF # R & ":60SUB *CLP:LX%=LX%+1:C8$="16 CA1":GOSLIB %CLP
C$="61 CI% M8 ~ ":GOSUB *CLP:RETURN

K*H T8 B8 KEY tLX%=LX0%:LY%=LY0%:C$="14 CQA2":6OSUB *(IP

C$="61 CMI 5 ¢ JUHRIGHTS (" "+STRE(MT%) \ 3N+ B Vi BNSHIR *CLP
LXM%=LX%-12:LYM%=1 Y%:C$="164 CA1":GOSUB *CI.P

LX%=LX%+1:C$="16 CAS":GOSUB *CLP:C%="41 CiF M F 7% ":GNSIR xCLP
LX%=LX%+1:C$="16 Ca7":GOSUB *CLP:C$="4) CI[ IF "':GOSUB *Cl P
LX%=LX%+1:C$="16 CaB":G0OSUB *ClLP:C="4]1 C# s5 ":60SUR *CI_P:RETURN
*H . QUES

FOR Q%=R% TO R%+LEN(R$>-1:G0OSUB *ff 8 {iT & .SET:LX%=LX0%:LY%=LY0%:NL%=NI 0%
N$=STRINGS(NL%."7'") :Z8=MTDS(PZSY%) . L.X% NL%) (FCE=STRINGS(NL %, "4'
BC$=STRINGS(NL%, "3'") :ACKR=STRINGR(NI %.""N"Y 1(OSLIR *4F & 71 . SUR

NEXT Q%:N%=R%:GOSUR @ B {f B .SF1:RI X%=1 X0%:RLY%=LYN% RN %=NL 0%

RETURN .

*H. M S F W tIF LEFT$C(S1$,1)<O"R" THEN UC=UCN:GOSUR *H.F #&
WHILEC(RS ") :0%=R% :GOSLUR & B {7 & . SFT:LX%=LX0%:LY%=LY0D% NL %=N_0%
N$=MIDS(PH & $(LY%) . LX%.NL%) : Z$=MIDS(PZR(LY%) . LX%. NLY 1 UZ/=LEFT$ (7%, 1)
USHP=0:TF 1J7%="T" NR 1J28="n" AR 1J78="1" THFN JSIIP=NT/?-7



104640
10650
10460
104670
10480
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10720
10800
10810
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910
10920
10930
10940
10950
10960
10970
10980
10990
11000
11010
11020
11030

11040

11NS0
11060
11070
11080
11090
11100
11110
11120
11130

11140
11150
11160
11170
11180
11190
11200
11210
11220
112730
11240
11250
11260
11270
11280
11290
11300
11310
11320
113320

FHIEREEMIERCE 27 5 61

IF UzZ$="t" THEN USIIP=DNT-?
FC$=STRINGBE(NL %, "IV :RCK=STRTINGR(NI %, "N'"Y :ACS=RCK:(NSUIR «37 & & . SUR
FAR J=0 T0O 1S
LINFCB% | X%, DT YA+)S=ISLIPHUS+ IY=STFR( =R%N! % NY  PSET,IC0, 8 SIS, 0
NEXT J:R®&=MTNR(RS, P) :R%=R%+1
WEND :RETURN ¥ ¥ CONT
*H BB IKS=KS+" UIACQR="0":TF SET%=0 THEN FCO%="2"
IF BCO%="4" AND & $O"" THEN FCO&='"1"
FOR HO=0 TN HNB1-1:TF K$<>'"'" THEN GNSUR xH . ¥ 4}
NEXT HO:RETURN
KH LB 4 iMS=MMM$ : ZK$=ZKAT $ (HN)
LX%=VAL (MID$(ZKS$,1,2)):L Y%=VAL (MIDS(ZK$,3,2))
NLB%=VAL (MIDS(ZKK, 5, 20 :NLF%=VAL (MTDS(Z2KATS(HO+1) . G. 7))
NL%=NLE%-NLB%:N$=l EFFT$(K$ . NL%) :NK$=N$: Z4=MTN$ (2SS, NL R%+1,NL%)
FCS$=STRINGS(NL% . FCO$) :BCS=STRINGS(NL %, BCO$) tACK=STRINGS (NI %, ACO$)
GOSUB *47 3% 7R .SUR:K$=MIDS(KS$, NL%+1)
TF K$="" THEN Ml X%=L_X%-1:ML_Y%=!_Y%:NOKORT %=1_X%-ML X%
RETURN
*H.M & B (LOCATE LXM%.LYM%:COLOR 4.0..N:PRINT USTNG "HHEH'IM%;:RFTURN
*H. B Z M :GOSLB xH If & B (&= & (MU +SPACER (BN (R & &="1"
FCO$="7":BCO$="4":GOSUR *H M &
HNB=0:M$=MMM$ : GOSLIR ] 8 i1 |/ . SET MLX%=|.XN% M Y%=l YN%:RFTLIRN
*H. X E W F CIF LENCRR® $)=0 THEN BFFP:RETURN [ 5§ TNP
B S=KLEFTS(MZ $ . KLENREE $)— 1) (KR=fF & &: I K $(M% =K&
FCO$="1":BCO$="4":GOSUB *H & % RETURN T & INP
*H.TF B KE=SFIKATIS M B S(MYU)=K$:ANS%=RH1C1GATN *CHE 7§
*H. W IH H :IF N$="a" THEN RETURN
JZ%=VAL (MIDS(N$ .2, 1)) 1 JC=VAL (MIDS(N&. X, 1)) I&=MTINK(NK 4> : 17$=F IH $(.17%>
JY%=LY%+1 :WHILECLEFTS (A B $CP%. JY%) . 10> Q') 1 IY%=1Y%+1 : WEND
LY=DTHLY%:JY=DT*IY%:BXM=RKLEN(J78+.I8)+54 :BXB=4 :RXE=AZA
LINE(BXB,LY-1)-(BXF-4,Y+4) ,PSET.7.RF
BX=BXB:BY=.Y+4 :RXN=5:RYND=-5:GASUB | 1T :BX=RXF~4 BYN=-5:GNSUR x| NIT
FOR I=LY-1 TO .JY+11 STEP 2:FOR =0 TN 1
LINE(RXB+.J, T+J)—(RXF+.1, T+]) ,PSET, JN., GHSSSS INFXT ), T
LINECBXM, L Y~1)~(RXE+1.l Y+R) . PSET.N, BF
BX=BXR:BY=LY-1:RXN=R:BYD=16:RNSHR I CIT:RY=IY+12:3YN=~12:GNSIIB x| . C1T
BX=BXF :BXD=-5:RYD=-5:GOSUB *L .CUT:RY=l Y+R:BXD=-8:RYN=R:RNSLIAR x|  rLIT
BY=I.Y+]12:BXD=~4:RYD=4:ANSIR x| CHT:RY=RAXM:BY=| Y~-1:RYN=R:G(NSIR x| 1T
JU=8%LENCIZE) tPOTNT (14, LYY 1DRAW ' COT=01 ;15"
I X%=2: INF=RTOHTR(STRRCICY, Y iCR=ICRLIN4C+ 17K QAN %O P
C$="040NC ("+ &+"Y ":GASUB *CLP:RETIIRN
*I_ CUT :BX1=BXD/ARS (RXN) :RY1=RYN/ARS(RYN)
CONNECT(RX . BYY-STEP(N.BYDY-STER(RYN, -RYDY=STFR(=-RYN,NY, 7 PSFT
PATNT(BX+RX1*P  RY+RY 12> .2, 2
CONNECT(BX,BY)Y=STEF(Q,BYD)-STER(ARXN. =RAYNDY~STER(-RXN . NY, 0, PSFT
PATNT (BX+RX 1%, BY+RBY1x2).0.0
RETURN
*H. T 8 1U9$=MIDS(US. 4D :US=VAL(MIDS (11K, 2, 1))
WHTLECHORC M) 2 1IY%=VAL (MIDS(LIDS, 1, 2)) HIX%=VAL (MTDR (119K, 2, 2))
UL.=8%VAL (MIDS$(UO$. G, 2) ) tUY=DTRLIY%+TS+1IS 1 UX=B%UX% : LIZ$=MIDS (PZHCLIY%Y  LIX%, 1Y

IF UZ&="T" OR UZ&='"'n" NR 1Z8="1" THEN LIY=IY-DT/?

IF UZ&="t" THEN UY=LIY-DT+2

FAR 1=0 TN USTLINECIX DY+ D =STRERA LOY  PSET, UG, 1 SCHS DY aNEXT
Uo$=MIDS (119%, 7>
WEND :RETIIRN

*H 5B
OIN%=1:20%="0":GOSHR xH NOTH:ZNE=""0" 1 ROSLIB *H OTL
NIU%=2:20%="T":GNSHB *H NTH:Z0%="1" (61513 w4 QT
OTU%=Z:70$="11" RN *«H ATH:ZN&="1":QAASUIR kAT RETURA

KH T Z2%=TNSTROZE, 20K INH=N I TE 2%=() VHEN REJTIRN

IF ASCZNRIEHAN THEN NH=DT/2
7ZRR=MINS(ZS.2%+1) 1 758=_EFTS(ZSS, INSTRCZSR, """ Y= 1) 1] YD Tl Y%--NH

WHTLE(ZEE O MY 1L X=8%VAL (MIDK(ZS%. 1. 2V N[ =RxVYAl (MTDR(Z764 X, 2))

NN NTHY GASIIR wH RONT  kH  TAINT L kM YN
WEND INH=N:RETURN
*H_ RNOT NI =Nl -8:DY=VAL (MTIDK(75$. 5, 2V 1RO=VAl (MTOR(ZER,7,15)
I XO= X481 Y0=L Y -DYKS /G PATNT (L X 1YY IDRAW! M =R BNT 2HIM=l XN =1 YO R=NI ;"
Z5$=MTIDR(Z5%,B) :RETIIRN
KkH L TNNT iRC=VAI_(MTNSE(ZSK, T, 1) 1L XD=l X+A: Y= Y+272
POINTLX. LYY :DRAW"C=RBC i BRARLIGF 2GPM=l XN 1, =l YO :G2F2" 1 75%=MTNR(7S%,. 4 IRFTLIRN
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11340 *H . YNKA:LS%=VAl (MTDR(ZGS, 5, 1)) 1RC=VAI (MTNK(ZSK, 4,1

11350 LY1=l Y+17:TF WID%=25 THEN LYl=lY+15

11360 FOR J=0 TO LS%: INELX YT D-STERNL DY (PSFT RO LSO S% LY INEXT )
11370 Z25$=MTID$(Z5%. 7> RETURN

11380 °*

19990 *SURPRAOG: ' (L SHBPROAG SO35553535555 5353555555555
20000 *DT.FILE.INIT:'"(F - % 7 v 4 LI H & 58 >

20010 CLS:LOCATE (Q.0:COLOR 4:INPUT "HH FF "i1KM%

20020 FIL$=""¥K"+RIGHTS(STRICLIOO+KMY) , 2> +" [ IXW"

20030 OPEN "I'',H1,"B:¥NAIYDU"+FTI $:I=-1

20040 WHILEC(EDFCI)I O -1) :T=T+1:LINE TNPUT H1 NKRIWAENN L NASE #H1

20050 TP%=INTC(I/17>+1:2%=" 178700Q":S$="%":F$="20000 GOTO xW m "

20060 OPEN '"0", #1,"BI¥ZNKUSETI"+FTIS

20070 FOR I=1 TO 17%TP%:PRINT H1.2$:NEXT I:CLOSE #1

20080 NPEN "0" . #1."B:1¥SUUCHT"+FTI $:FOR T=1 TN TP%:PRINT B1.SS$:NEXT I:CLOSE H1
20090 OPEN "0, H1,"B:I¥MONDATI"+FIL$:FOR T=1 TO TP%:PRINT H] . S$:NEXT T:CLOSE #)
20100 OPEN "N, H1,"RI¥REINAT+FII$:FOR T=1 TN TRZLIPRINT #1 SKINEXT T:CLNSFE #1
20110 OPEN "0",#1,"BI¥SHORI'"+FIL$:FOR T=1 TN TP%:PRINT H1,SKRINEXT T:CLOSE H1
20120 OPEN "N, H#1."B:¥SUBPRNG"+FTI $:PRTINT 1, FS:CLNSE #1 '

70130 STOP

® [MAINPROG. BAS]

TOO0 ¥ ek koK 3k 5k KOk 3 K 3k ok e 3K 3 ok e ke 3K oK K 5K 8¢ K ok Sk K K kK Ak

1010 'x F
1020 'x % B B ¥ C A L *
1030 'x* *
1040 "% by HHHES BHEH *
1050 'x *
T OG0 ¥ K0k K KOK KK 3K K A KKK K R ROK K KK K K 36k k¢ s e ok sk ok ok ok
1070 ¢ :

1080 ‘save "KISOSU.BAS!

1090 '

1100 ' €L MATN ROUTINE O350 00055050 53555550 50055> >
1110 P9 #% :GOSUB *BH # .SET:GOSUB *FH #f .SCR:GOSWUB % §f . INP:GOSUR fd #kh . SAVE
1120 *ﬁ H :6G0SuUB )kIg H .SCR:'==============sc=====sossss=ooo=SssSsSSSSSSsSSSSSSSSSSS
1130 3 H MR :60SUB *IF H .INP:IF ANS%=RHIR THEN GOSUB x— % .SUB:GOTO *JH H
1140 IF Y H %=0 THEN GOSUB *#& T .INP:ON #& 7 %+1 GOTO.x#& 7 .xMH B % R
1150 %5 % :P%=1:G0SUB I H .SAVE:GOSUB *F & .READ:GOSUB *{f fil .MER: '============
1160 ¥ Wi :GOSUB W i .SCR: '==========s===s=====s===s====sc=s=s====sz=============
1170 %P & :GOSUB *P & .INIT
1180 IF ¥ 47 %=0 THEN GOSUB *P K #5& .SUB ELSF ¥ 47 %=N:GNSLB *#% 47 & 7% .SUR
1190 *WL B 1S%=1:R%=1:M%=1:R0SUB xH 4t j§ KEY:'========sc=======s=s==s===============
1200 TR%=VAL (H M $CP%.0))-1:IF 5S%=0 AND TR%>0 THFN GOSUB xH. & @ KEY
1210 *DOML B :S$=ML B $(P%.S%) :SOR=LEFTS$(SS. 1>
1220  IF S$="%" THEN GOTO [ B
1230  IF S0$="U" THEN GOSUB *ST # .sSuB
1240  IF SO$="G" THEN.GOSUB *SH W .SIIB
1250  IF SO$="F" THEN GNSUB *SROUT.SUR
1260 K BB tRS=S$ 1 P mmmm e e
1270 IF GS%=1 OR R%<R0% THEN GOTO xf# f TF % ELSE GNSUR xH.QUES
1280 x{f §§ INP:LOCATE RLX%.RLY%.1:ANSg$=""
1290  WHILECANSS='""") :ANSS=TINKEYS :WEND:LOCATE . .0:ANS%=ASCC(ANSH)
1300  IF ANS%<>ZHIB AND ANS%<>ZH1F AND ANS%<>&HIC AND ANS%<>EHOD
THEN BEEP:GOTO < $ INP
1310 IF ANS%=8H1B8 THEN GOSUB *CHN.JI 3t B :GOSUB i @ .CONT
1320 IF ANS%=RH1F THEN GOSUB *CHN.~ — ¥/ :GOSUB *{ M _CONT
1330 IF ANS%=8HIC THEN RO%=999:G0T0 *{H f iF #
1340 B B IF M :GOSUB *xH.B B F ¥
1350 *CONTHA 8 :S%=S%+1:G0T0 *DOM A
1360 M I e e
1370 GOSUB *H .3 5% KEY: TM%=VAL (i B $(P%.0Y) -1
1380 IF TM%<=0 OR GS%=1 THEN GOTO %M # 7 |. ELSE GOSLIB *PSPK. INIT
1390 GOSUB *H.TH & :GOSUR xH .8 B KEY:M%=M0%
1400 3 B A% :MMM$=P3] B $ (M%) :GOSUB *JE B . SET:GOSUB *H.# %
1410 /% M INP:LOCATE MLX%.MLY%.1:ANS$=""
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1420 WHILECANSS="") :ANS$=INKEYS$ WEND L OCATE .. 0:ANS%=ASC (ANSS)
1430 IF MSG=1 THEN GNSUB *H.MSG

1440 IF ANS%=EH18B THEN GOSUB *CHN. ! % # :GOSUB x5 %8 .CONT
1450 IF ANS%=EH1F THEN GOSUB *CHN.A — ¥ :GOSUB +ff B .CONT
1460 IF ANS%=8H1C OR ANS%=8H1D THEN GOSUB *CHN.[ &

1470 IF ANS%=8H08 THEN GOSUB *H. 3 ¥ *

1480 IF ANS%=8HSC THEN GOSUB *H .3 5%

1490 IF ANS%=8HOD THEN GOSUB *H.TF M

1500  GOSUB *3T ¥ %5 #t . SET:GOSUB *HRF & .SUB

1510 IF LEN(M Z $)>=LENCF & $> THEN GOSUB *H.PR & (GOSUR *CHN.#F %

1520 GOTO /& & INP

1530 !

1594(0) '==========================S==S===SSSS=c-SSSsSsSSSszSSSSSSs=sSSSSsSsSIasssssoo

1550 *¥ T :GOSUB ¥ T .SCR:IGNSLIR *#& T . SAVF

1560 ANS$="":WHILE (ANS$<OCHRS (LHOD) ) tANSS=TNKFYS WFEND 101 S SYSTEM

1570 !

1680 *MIFE 2 L :ANSS="":WHILECANSS$=""") i ANSE=TNKEYS 1 WEND : ANS%=ASC(ANS$)

1590 IF ANSY%<>ZH1B AND ANS%<>&H1F THEN BFFP:GOTO /M & 74 L

1600 IF ANS%=gH1B THEN GOSUB *CHN.HI ¥ 8

1610 IF ANS%=RH1F THEN GOSUB *CHN.~X — ¥

1620 GOSUB xH.3t5fi KEY:GOTD M8 % L

1630

1640 <L % SUBLKCHN % ¢ SLIR RNUTINF, CHANGE ROUTTNE Y 3533335535555

1650 *— % .SUB:GOSUB *— % .SCR:GOSUB *—- % .TNP:RETURN

1660 *M & & 77 .SUB:GOSUB *A R .SCR:GOSUB *H . # T :WA%=0:GOSUB *H.WATT

1670 FOR LY%=1 TO T47 %:N$=p & $(P%.LY%) :23=R £ $(P%.LY%)

1680 GOSUB *P 8 .SET:PR K $(LY%)=N$:PE # $(LY%)=2%

1690  Z$=PHE £ $(LY%) :GOSUB *f5 SET:FCH(LY%)=FCS$:BCH(LY% =BCH:ACH(LY%)=ACS

1700  Z$=PH £ $(LY%) :GOSUB B # .SET:PZR(LY%)=2$:WA%=L Y% :G0OSUR xH WATT

1710 NEXT LY%:GOSUB *®& # .SET

1720 ¥ 47 & & .SUB:GOSUB x4 & .SCR

1730 FOR LY%=1 TO T4F %:N$=PPy & $C(LY%)+SPACES(80)

1740  N$=LEFT$(NS$.78) :28=PZ$(L Y%) :FC$=FCS(LY%) 1RC$=ROS L Y% I ACS=ACH Y%

1750  LX%=1:N_%=78:G0OSUB *Hi{T .SUB:Z$=PR # $(LY%) :GOSUB xH3! & .SUB

1760 NEXT LY%:RETURN

1770 *HIT .SUB:N1$=P§ % $(P%.LY%)>:IF LEFTH(NIS$, 1)="3" THEN GOSUB xH.%H IE #
IIF N1%="a" THEN RETURN

1780 WHILE(NSO "™

1790  FCO$=LEFTS$(FCS$,1):BCOS=LEFTS(BCS, 1) :ACOS$=LEFTS(ACSE. 1O

1800  FCO=VAL("&H"+FCO$) 1BCO=VAL(ATO$) tACO=VAI (ACNS) 1 20%= FFTR(Z%, 1)

1810 FOR I=1 TO B0:IF MID$(Z$.7.1)=70%  AND MIDRK(FC$H.I.1)=FCO$ AND

MIN$(BrE. T.1)=RCOK AND MINKCACS. T, 1)=ANNK THEN NFXT T

1820  NLO%=T-1:NLO=8%NL0%-1:NOS=l EFTRCNS NI 0%

1830  FC=Fr0:Br=Br0:AC=ACN:GASUR *RC CHECK

1840  IF Z0$="N" THEN GOSUR xH NORMAL FI SF GOSHIR xH, SPECTA

1850  *HJF .CONT:INS=MIDS(NS NLO%+1):78=MTIDI(Z&, NI N%+1)

1860  FC$=MIDSCFCH. NI O%+1) :BCS=MIDK(ROK NI N%+13 1 ACK=MTNERCACE NEO%+1)

1870 WEND:RETURN

1880 *BC.CHECK:BCC%=0:BCD=LY%

1890 FOR I=LY% TO T47 %:IF KLEFTS(P R $(P%.1).1)="a" THEN BCD=T:T=T4T %

1900 NEXT I:IF M & $(P%.BCD>="a" THEN BCC%=1

1910  RETURN

1920 *H.NORMAL :LX=8%L X% :LY=DT*L Y%

1930 IF BC>O OR (BCC%=0 AND S%>0) THEN PNTINTC X, LYY :DRAW"C=RC; T=NL 0, 15"

1940 LOCATE LX%,LY%:COLOR FC..,.,AC:PRINT NO$::LX%=LX%+LEN(NO®) :RETURN *HfF .CONT

1950 *H.SPECIAL

1960 NH=0:IF z0$="n" OR 20$="t" OR ZO$="L" THEN NH=DT/?

1970 HHY=1:IF 20%$="n" THEN HHY=2

1980 DY=0:IF 20$="L" OR Z0$="L" THEN DY=DT/?

1990 WHILE(NO$O ') :C%=KTYPE(NOS, 1)

2000 FOR I=1 TO KLENC(NO$):IF KTYPE(NQ$.I>=C% THEN NEXT T

2010  LX=8XLX%:LY=DTKLY%-NH+DY tHY=HHY+N %k ( 1-HHY) :NN$=I| FFTS(NNS, T-1)

2020  WX=8%LEN(NO$>-1:WY=15:IF BC=1 OR BC=3 NR RBC=4 THEN WY=BxHY*(C%+15-1

2030 IF BC>0 OR (BLC%=0 AND S%>0)> THEN POINT(LX.I.Y) :DRAW'C=BC I T=WX; . =Wy "

2040 IF C%=0 THEN SYMBOL (LX.LY).NN$,1,.HY.FC ELSE SYMBOLQCLX.LY) NN$. 1, HY FC

2050  NO$=KMINS(NO®, T 1LX%=! X%+ FENCNNS)

2060 WEND:RETURN *HfF .CONT

2070 *Hig § .SUB

2080 DIU%=1:20$="0":GNSLB *H OTI:70&="p":GNSIIBR *H 0TI

2090 0OIU%=2:70$="T'":GNSHIB *H . NTH:Z08="13":GNSIIR x4 NTI

2100 0IU%=3:20$="U":GOSLIB *H.0IU:Z0$="1":RNSUB *H. NIU:RFTIIRN
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2110
2120
2130
2140
2150
2160
2170
2180
2190

2200 -

2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2320
2340
2350
2360
(LS%
2370
2380
2390

2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550

2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2490
2700
2710
2720
2730
2740
2750
2760

CAIY 7 MMERE Y0 7 7 L DOFFE

*H DT :Z2%=TNSTR(ZS.7208) :NH=0:TF 7%=0 THFN RFT!IRN
IF ASC(ZO$)>>EHAN THEN NH=DT/2
Z258=MIDS(Z28.2%+1):258=1 FFTS (7SS, INSTR(ZSS . "A'") =1 11.Y=DTx! Y%-NH
WHILE(ZS$ ") tLX=8%VAL (MIDK(ZSK . 1, 2)) INL=8%VAl (MTD&(75%,%,2))
AN NIU% GOSUB *M _RONDT,xH . TNNT ., xH _YNKN
WEND : NH=0:RETURN
*H . RONT :NL=NL~=8:DY=VAL (MID$(Z5%,5.2)) :BC=VAL (MIDK(Z5%,7.1))
| X0D=t X+8:LY0=I_.Y-DYXS/4 :POTNT (L X .1 YY IDRAW'C=RC;B3N12HIM=] X0, =l YO;R=N_"
25%$=MTDK(Z75%. 8> :RETURN
*H.INNT :BL=VAl (MINS(ZSS. 3, 1)) 1LXO=1 X+&:11.¥0=1 Y+22
POINTC(LX.LY) :DRAW'"C=BC:BRABUAF2G?M=l XN, =1 YNIRPED!
258=MTN$(Z5%,4)> :RETIIRN
*H . YOKO:LS%=VAL. (MID$(Z5%.5. 1)) :BC=VAl (MIDK(ZS$.6.1)):1LY1=LY+17
FOR J=0 T0O L.S%:1 INFEX LYT+HI-STERP(NI .Y, PSET . RC. . L.SA.S%, J) tNEXT )
25$=MID$(25%.7) RETLIRN
*ST # . SUB:US=S$:UCO=VAL (MIDSCUS, 3,10
UC=UCO:TIF LEFTSWL B ®(PY%, S%+1),1)="R'" THFN LIf=4
GOSUB *H.TF # :RETURN *CONTHL 7
*SHE B . SUB:GWID=(4S-WID%/20:(2$=MIDS(SE, 2, 1) 1LX%=VAL (MIDR(SS. 3.1
[ XB=VAL (MID$(SE.5,3)) :L.YB=VAl (MTDS(SS, R, I IKGBWIN-D
LXE=VAL (MID$(S$,11.2)) :LYE=VAL (MIDK(SK, 14, 3))*GWID-?
GC=VAL(MIDS(SS. 4. 1)) :GL1=VAL(MID&(SS, 11, 1) 1RC?2=VAL(MINS(SK. 12,1))
IF GZ7$="C" THEN CIRCLECLXB.LYB),LXE.GC
IF GZ$="P" THEN PAINT(.XB.1.YB).GC.GLT,RO2
IF GZ2$="S" THEN SYMBOL (LXB.LYB) MIDK(SE,11)>,1.1.GC
IF GZ$=""LL" THEN FOR .J=0 TN LS%:LINFC ¥R+, LYR+ D= XERA YR+ PSET GO
VI INEXT J
RETURN *CONT4L 32
*SROUT . SUB: FF%=VAL(MID$(S$.2))
ON FF% GOSUB *FQ1,xF02,*FQ3, xF04, *FQ5.xFQ6, xFO7, xFO8, *xFO? . *xF 10,
*F1L,KFL12,(F 13 kF 14, wF 1S kb 16, kF 17, kF 18, %F 19, xF 20,
KE2L, KFR22, %F 23 kF 24  kF 29, k26, xF27, kF28, kF29
RETURN *CONTHL 7
*iF M .CHECK:0K%=0:FOR I=1 TO TSEI%:IF # & $=1F B $<(I> THEN DOK%=0K%+1
NEXT I:RETURN
*HEE E .SUB B E $=f B S+ANSS: B E SIMDO=F & §
K$=M & $:FCO$="1":8BCO$="4¢":G0SUB *H .M & ‘RETURN
1

*CHN. B W4 78 :GOSUB «JI WL B _INP:TF ANS%=2H1B THEN RETIIRN
SGS%=GSY%:0ON H) %+1 GOTN xCAL. & 7 .xfft . JHH .t THH *xBK & 7T
*CAL .#& 7 :GOSUB ¥ T .INP:IF #& T %=1 THEN RETURN

PO%=P%:GOSUB *PAGE .SAVE:RETURN x¥ T
M THH :GS%=F %-1:TH B $(0)=7H H 99%:<1F H %=TH H %
*TA.INP:ROSUB *I§ H .SCRIKX%=0:KY%=0:GASIR I F .INP
IF ANS%=8H1B8 THEN GOSWLB *— B _SUB:GATA *TA.INP
IF TH H %=0 THEN GS%=SGSY%:I H %=STH H %:#5 {7 %=1:PSPK%=1:RFTIRN *f ffi
IF SGS%=0 AND 3 %=1 THEN P0%=P%:GOSUR *PAGE.SAVE
IF SGS%=0 AND % %=2 THEN SKM%=SIH B %:SP%=P%:SR%=R¥%: SM%=M¥
TFOR I=1 TO T# %:SE A %CI=R A %(IYINFEXT T
FOR =0 TN Q:STT%CIdD=TTACI INFXT )
RETURN ¥ &
*B B KT (GS%=0:T8 B %=SKM%:RETURN *7 %

*CHN . R — ¥ 1P0%=P%:G0SUB *PAGE.TNP:GOSUR xH . I.AST
IF ANS%=2H1B THEN F%=P0%:RFETURN
IF ANS%=8HOD THEN GOSUR *PAGE.SAVE:RETLIRN /& %

@ @ .CONT:GOSUB xH .3t i KEY:GOSUB xH.{F §8 KEY :RETURN x{f F§ TNP

M5 B .CONT:GOSUB xH .1t 3f KEY:GOSUB xH [ 8 KRY:GOSLIB *H. [ % 5
RETURN %] &8 INP

*CHN . [T ¥ :GOSUB *H.PM X
M%=M%-2% (ANS%-ZH1C)+TM% :M%=(M% MOD TM%>+1:RETURN [T {8 #¢ &

ACHN . B B 1 SK%=SK%+1 :PK%=PK%+1 1 TK%=TIK%+1
PK$=LEFTS(PKS,M%-1>+"1"+MIDS(PK$. M%+1)

IF DK%>0 THEN GDTO %SEIKAT.SUB FELSE GNTA *xFUSEIKAT.SHB

*SEIKAT.SUB

SS%=SS%+1 :PS%=PS%+1:TS%=TS%+1 :PS$=LEFTH(PSSE, M%=1)+ " 1" +MTDRCPKS, M%+1 Y

MSG%=INT (RND*4)>+1 :GOSUB *H MSG:ANS%=&H1C:GOTO *CHN [T i

*FUSETKAT . SUB:ER%=0

FOR I=1 TD KLENCF M %)
IF KMID$(RE & $.T.1)KMIDSC(E # $.1.1) THEN ER%=ER%+1

NEXT I:TF ER%>S THEN ER%=%5

MSG%=4+ER%:GOSUB *H MSG:BEEP:RETURN x{f ¥ #& &
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P % SET ¢ DEFINTTION, INTTTALTZFE . SETTING.FTLE READ/SAVE ) >35555>
*WID INTT:DT=400/WIN%CALOR 4,0, . N:WINTH BN, WTNZICANSOLE 0 WIN%, 0:0LS
GOSUB *xWY_TNTT:LNCATE .. 0. 0.DT=1:RFTIRN
AWV L ENT T W INDAW O, 0= (A39, 300 CY TR, 0) = (AT, 5905 TRE TLIRN
*B A DEF:DIM AASTE% TH X B SCTE%L THF % KM <THE % TR %
DIM M S(THE% TA S . AESTE % TR % MW RCTHE % T M™% FIWESTHE % TR %
DIM B H# $(TH %. T %) . 1 $¢TR %> :RETURN
*PEE B .DEF:DIM PR B $¢T %), PII FE ®(TR %O . PR IF ST %
TM%=VAL (5 8 $(P%.0>>-1:FOR I=0 TO TM% P & (I = @ $(P%. I>INEXT I
TR%=VAL (] B $(P%.0>)=1:FOR T=0 TN TRY%: P B $( T )={A 8 «(P%.TO)INEXT T
FOR I=0 TO VAL M $(P%.0))-1:KI$=RF M ®(P%, T
PR I $ (VAL (MID&C(KIS. 2.2)))=MIDK(KI$,4Y INEXT T:RETURN
KL XY . SET L X%=XBU+XDBKCXY% LY %h=YB%+YDUKCY% : C7%=CX%UK (YY%+T)+0Y%
LX0%=LX%:1_YO%=_Y% :RETLRN
B8 I . SAVE
OPEN "A",H1,GFILS$:PRINT H1."%":4% §i $:' ":DATES$:" ":BTIMES:CLOSE #1:RETURN
*J{ H .SAVE:IF GS%=1 OR ¥ %=3% THEN RETURN
GOSUR *H .4 T :0OPEN "A",#1,GFIL$:PRINT H1,"K"+STRSUH H %):CLOSE H1:RETIRN
*PSPK . INTT:TIF PSPK%=1 THEN PSPK%=0:RFTIIRN
SS%=0:SK%=0:PS%=0:PK%=0:PS&=STRINGR(TM% (') : PK $=PSERETHRN
*F % READ:GOSUB *H.$ T (FIL$="¥K"+RIGHTR(STR$CINN+IE H %) . 20+ IXW"
OPEN "TI'",H1."¥NATYOU"+FII $:1=1
WHILE(ENF(1><>~1)>:]=0
WHILECJCTHF %> :Jd=J+1:LINE INPUT #1 . & $¢I.D:WEND:TP%=T:I=T+1
WEND:CLOSE #1
DPEN "I',H1,"¥ZOKUSEI"+FIL$:T=1
WHTLECENF(1><>-1)1.)=0
WHILECJLCTHF %) :J=J+1:LINE INPUT #1.B # $(T. D WEND:T=T+]
WEND:CLLNASE H1
OPEN "I'", H#1,"¥SULICHT"+F Il &:T=]
WHILECEQOF (1Y ¢> =11 =0:ys=""
WHILE(VSO "% ")t f=J+1 1 LINE TNPUT #1, UK $¢ T, D=VR:WEND
B $CT.0)=STRE(.D:T=T+1 '
WEND:CLOSE #1
MNPEN "T".B1, "¥MONDAT"+FTI.$:T=1
WHILEC(EOF(1)<>=1) 1 0=0:Mg="
WHILE(M$CS "%yt J=J+1:LTNE INPUT H1.M&:FH B (T, D=MKLEND
B $CI.0)=STRS(.D:T=T+1
WEND :CLLNSE #1
OPEN "I, #1,"¥RFIDAT"+FIL$:T=1
WHTLLF(ENF (1) O=1) 1 =N :RE=""
WHILEC(RS "% ")t J=J+1:LINE INPUT H1.R$:f B $¢T.1)=R$:WEND
BB $CT.0)=STRS(J):T=T+]
WEND:CLOSE #1
OPEN "I',H1,"¥SHORI'+FII.$:1=1
WHILECEOFC1)<>=1) :S8="":S%=0:IK%=0:1T%=0
WHILE(S$SO % " Y ILINE TNPUT H1.S$:SO8=I EFTH(SS, 1D
IF SO$="K'" THEN JK%=JK%+1:8 | $¢TI.JK%)=S$%
IF SO$="T'" THEN JT%=JT%+1:7 # $(I1.JT%)=S$%
IF SO$OMK'™ AND SO$KO!T! THEN JS%=JS%+1:4L B $(I,.1S%>=S¢%
WEND : JK%=JW%+1: IT%=JT%+1: 8 ME $CT, JK%O="%" 7B M $(T. T%)="%"
B $CI.0D=STRS(IKZ) B $(T.0OV=STRECITL (ML A (T.M=STRE(JS% 1 T=T+1
WEND (CI.NSE H1:RETUIRN
{4 i1 .MER:CHAIN MERGE "¥SURPROG"+FTL$, 20000 .ALL,DELETE 20000-:RETURN
A T .SAVE:INPEN "A".H1.GFILK:PRINT #1.STRR(TS%YISTRE(TUY IETTMESICLNSE #)
RETURN
*PAGE . SAVE : GOSUB *H % T
PSDATY%=0:FOR I=1 TN TM%:TF MID&(PSE, T, 10="1" THEN PSHATL=NSNATY+1
NEXT I
PKDAT%=0:FOR T=1 TN TM%:IF MID&(PK&. T.13="1" THFN PKDAT%=PKDAT%+1
NEXT I
IF GS%=1 OR PKDAT%=0 THEN RETURN
OPEN "A'",HB1,GFTL$PRINT H1,"P"+STRS(PO%Y ISTRE(TM%)
PRINT H1,STR$(PSDATY%) :STRS(PKDAT%) iSTRE(PSL) ISTRE(PK%) (CLOSF H1 :RETLIRN
1 .

*P) & INIT:S%=0

IF ¥ 47 %=1 THEN RO%=R%:M0%=M%:RETIIRN

IF B %=3 THEN PSPK%=1:GOSUB x#% Bl _SET ELSE GOSUB *¥ {f .SET:R0%=1:M0%=1
ERASE PISI B $.PW 28 $. PR M $:RNSLIR +PE 5 DFF

IF GS%=0 AND % %<>3 THEN ERASE M & $:DIM M % $ (T %
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RETURN

*& B SET

FOR T=1 TO T %: B i %(I)=SH {f %(I):NEXT T:P%=SP%:R0O%=SR%:MN%=SM%:RFTLIRN
*B M SET:TU%=VAL (B $(P%.0)>-1:TF TV%=N THEN RETLIRN

RANDOMIZE VAL (RIGHTS(TIMESR,?2))

FOR I=0 T VAl (MIDS(TTMES, 4, ?2)) :A=RNNINEXT T

FOR I=1 TO T %3 M %(ID=1+TINT(RND¥OY :NEXT T

FOR I=1 TO TV%:VVS=B i $(P%, I):VRE=MIDKR(YVE.S) 1 UV%=VAI_(MINS(YVE. 2.2
C%=0:WHILECINSTRVRE,"Y'"I>M I TR%=TNSTR(VRSE, ")) 1 GOSUR *V  FUKU:WEND
V$=VRS$:GOSUB *V . TAN: B i %(UV%I=A%(T%D

NEXT T:RETURN

KV OFUKU VL %=1 tWHILE(MIDS(VRE, TR%-VI %. 1)) 1V %=U1 %47 DLIFNND
TL%=TR%-VI_.% :VR=MTNKR (YRS, TL %+1 . VL%~ 1) :GNSIIB *V TAN

VRE=l EFTS(VRE.TL %=1 +"A"+STRE(MZYEMTNROYRE  TR%HT1Y 1 RETHIRN

*V TAN:IF | FN(VRY (4 THEN AR=US:HAOSIIR %\ 1A% (C% =A% 1 RFTIIRN
E%=INSTR(VE, """ 1 IF E%<>0 THEN GNSHB V)  2:A%CCHI=Al Y"AR% I GNTH *V CNNT
E%=TNSTRVS$.,"*'") 1 TF E%O0 THEN GOSHB kY 2:A%C%Y =A %xARY 1 GNTMN ) COANT
E%=INSTR(VS,"/'") 1 IF E%<O0 THEN GOSUIB +V 2:A%(CAI=AlL %/AR%:GOTH *V . CONT
E%=INSTRVS,"+"):TF E%XO0 THEN GASLIR xYV 2 A% (CHAY=AL %+ARY% :(GOTO *V FNONT
E%=INSTR(VS."=")1TF F%O0 THEN BGOSR %V, 2:A%(C%)=AL %-ARY :GOTO *V CONT

KV CONT :VS=LEFTS (VS E%X-4)+"AN+STRE(CUDIFMINK (VS F%+4) 1C%=C%+1 :1ROTN kY TAN

*V.2:A$=MID$(V$ . E%-3.,3):60SUB *V . 1:AL%=A%
IAS=MIDS (VS E%+1.3) 16NSUB *V . 1:AR%=A%RETURN
*V . 1:A18=LEFT$(AS, 1) 1A%=VAL (MTDF(AK. 2
IF AL$OIR™ AND ALSOYT AND ATSCS A" THEN RETURN
IF A1$="V" THEN A%=3 # %(A%) :RETURN
TF A1$="A" THEN A%=A%CA%) :RETIIRN
R1%=VAL (MID$(AS$,2, 1)) :RP%=VAI (MTDS(AS, 3. 1)) IRR%=RP%-R1%+1
A%=TNT (RND*RR%)+R1% 1 RETURN
*A %% LSET:IF LEFTS(NS.1>="2" AND LEN(N$>>1 THEN GOSUR »¥ IH . SET:RETIIRN
2%=TNSTR(Z$."¥'") 1 TF 7%=0 THEN RETURN
ZV$=MIDS(Z$.2%+1) 1 28="AC" +L EFTR(ZS, 7% 1) IN&="  U+N&+SPACE®(9)+"%" NI F=N
M$="aM" :FOR Q%=1 TO TM%:MOS=PF F $(0%>
FOR HNB=Q T0O LENMO$)/6-1:1 YR=MTDR(MOK, AkHNB+S, 20 11 NR=MTNR(MOK, SkHNRS]
IF VALCLY$)=LY% THEN M$=M$+|_NE+RIGHTACSTRACA%Y , 2Y4RTAHTRCSTRECHNRY , 1)
NEXT HNB,Q%:ME=M&+ Q"
R$="QR":FOR 0%=1 TN TR%:ROS=PH H $<Q%>
IF VAL(MID$(RO$,5.2))=L Y% THEN R&=R&+ EFT$(RNS, 4)+RTAHTS(STRECA%) . 2D
NEXT 0%:R$=R$+"a"
WHILE(NS$<> ") :GOSUB #4F . CUT tWEND:Z8=MIN®( 2%, 3> NS=LEFTS (NS, LEN(NS) -1
WHILE (KRTGHTS (NS, 15=" ") :N&=KI EFTACNS, KLENCNSI 1) tLENN:N&=MTDE (NS, %)
M$=MIDS(MS,3) M= FFTES(M$, I FN(MEI=1) :RE=MIDS(RF,3Z) RE=I FFTS (RS, LFEN(R®Y~
FOR T=0 TN LEN(M$>-1 STEP 7
0%=VAL(MID$(MS. I+5,2)) tHNB=VAL (MIDS(M$, T+7. 15> :MN$=P[ 5 $(0%)>
PR B $(0%)=LEFTS(MOS. 6XHNBI +MIDK(MS. T+1. 4> +MTDE(MOS . AXHNB+S)
NEXT T
FOR I=0 TO LEN(R$>-1 STEP 4:0%=VAL(MIDS(RS$.I+5,2)) RNS=P{H & $(0%>
P B $(Q%>=MID$ (RS, I+1.4>+MINS(ROS,5) :NFXT T
RETURN
KT . CUT IN%=KINSTR(NS, "%") :N1$=KLEF TS (NS, N%) :NOS=KMIN® (NS, N%+1)
WHILECKINSTRONLS, "¥")>0) :NU%=KINSTR(NI. "¥'") :GOSUR *B ffi .REP :WEND
N$=LEFTS(NI$,LENCNISI-1)+" "+NO$ :RETURN
*B . REP
N1=LENC(N1$>-2:NO=LENCKLEFT$(NT$. NU%) > =2 1 MAE $=KMTDE (N1 NV%-1. 1)
J%=JISCKMIDS (N1$ NV%+1. 1)) 1 V%=B ffl %(VALCLEFTS(ZV$.2>)))
V$=MID$(STRE(V%) . 2) 1 2V$=MTD&K(ZV%, 3>
IF MAES$S="+ " AND VU%<N THEN MAE&="-- "
IF V%<0 AND (MAE$=''= " 0OR MAES$="(" OR MAE$="[" OR MAE®="T" OR MAE$="
THEN FUGD$="- " ELSE FLIGO§=""
IF (J%>&H2Z41 OR (CU%>EHAN AND 1% ZHSRY NR (. I%>EHAN AND 1% <ZHT7RY Y AND
V$=II1I| T‘_‘Fj\l Vm._.llll
U$=FIIGOS+VS N1 ®=Kl EFTHCNT$. NU%- 2) +MAF S+ UR+IMTNE(NT &, NV%+1)
DN%=LEN(V$)~1:GNSLIB *F # @l ] .RFP:RETLIRN
*E, 1 (] 18] .REP:TF DN%=0 THEN RETLRN
TF DN%=-1 THFN NIR=| FFETRONTS . | FNONTRY -1 Y RI0ogn
1F DN%>O THEN NI$S=t EFTSONTE L ENMONTEY= L-DNY Y+
ZRM$=2%:GNSHB *ZRM . REP : Z8=7RM® : ZRMS=M& 1 GNSIIR % 7RM RFP: M&=7RM$
ZRM$=R$ : GOSLIB *7RM . REP:R&=7RM% :RFT|IRN
*ZRM _REP:Z1%=0:272%=1
WHILE CINSTR(Z1%+1, ZRMS, "2")>0) 1 22%=TNSTR(Z1%+1 . ZRME, Q")
258=MTD$(ZRMS . 21%+1. 72%-21%~1) 1 25%=1 EN(Z5$) 121 8= EFTR(758, 1) :7D%=4

&
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IF 21$="C" OR Z1$="M" QR Z1$="0N" DR 71$="n"" THEN 7ZD%=7
IF 21$="R" OR Z1$="U" NR Z1$="u" THFEN ZD%=6
IF 21$="1" OR Z1$="3" THEN Z0%=3
FOR TI=2 TN 25% STEP ZD%:750$=MINS(2S$, T,7D%) : 2X%=YAl_ (LFFT$(250%,2))
ZL%=VAL (MID$(750%$.3.2)) 1 IF ZD%=3 THEN ZL%=0
IF ZX%+ZL.%<NO NR ZX%>N1 THEN GNTN *7RM.REP.CONT
IF ZX%<=N0 AND ZX%+2ZL%>NQ THEN Z| %=71. %+NN%:TF 21 %>78 THEN 7L %=78
TF ZX%>NO THEN ZX%=7%%+DN%
Z50$=RIGHTS(STRE(ZX%) , 2I+RIGHTR(STRECZL %D, 2)+MIDE( 2GN%, S
TF 20%=3 THEN ZSN8=RTAHTRCSTRICZX%Y , 2)+MTNR(75N4, )
ZS%=LEFT$(Z5%. I-1)+2S0K+MIDK(Z5%, I+7D%)
*ZRM REP CANTINEXT T:ZRMS=LEFTR(ZRM$, 71%)+2GK+MTDRC2RME, 72%) 1 21%=22%
WEND : RE TURN
*BIH . SET:JZ2%=VAL(MIDS(NS.2.1))>:1JC=VAL(MIDS(NS, 3, 1))
J$=MIDS (NS .41 IZ%=R IH $(JZ%) :NE=" "+ 2%+ "4 g4 0
21$=" 2"+RIGHTS(STRECLEN(IZSI+2) , 2Y+RIGHTE(STRECIC) . 1H+11Ng "
Z1$=71R+RIGHTRCSTRYCLENCIZSY+4) , 2I+RTAHTROSTRE L ENC IR+, 2) 104NN
28=21$+MIDR(Z%,. INSTR(Z$, "A'"Y) :RETLIRN
*f SET:Z%=INSTR(Z$,"Q"):1ZC8=LEFTR(Z%,7%-1)
FC$=STRINGS(78."7") :RCS$=STRING$ (78, "0") :AC$=Rrs
WHILF(ZES ")) 1 20N$=.EFT$ (7208, 7)1 20 8=MTDR (704, R)
FCO$=MID$(2C0$.5,1) :BCO$=MIDS(Zr0$. 4. 1) 1ACOR=MTDE (70N, 7, 1) 1ROSUR *C  SFT
ACS=EFTS$C(ACS . LX0%—1)+STRINGS (NI.N%., ACOS) +MINKCANE, | XN%+N!I N%)
WEND
FCO$="1":BCO$="1":1IF (S%=1 THEN FCO%="7"
FOR Q%=1 TO TM%:Z2C$=P[8 B $C0%)>
WHILECZCS$<> ") 1 7C0$=LEFT$(2C$.6) 1 ZC$=MTID$(ZCS$. 7>
IF VAL(MID$(ZC0$.5,2>)=.Y% THEN GNSULB *xC.SFT
WEND :NEXT 0%
FCO$="3":BCO$="3":FOR Q%=1 TO TR%:ZCO$=P{ ¥ $<0%>
IF VAL(MINS(ZCO0$,5,2))=I_Y% THEN GNSUB %C.SFT
NEXT 0%:RETURN
*C . SET:LX0%=VAL (MID$(ZC0%.1,2>) :NLO%=VAL (MID$(ZC0O$.3.2))
FC$=LEFT$CFCE,LXD%-1>+STRINGE(NLN% . FLOSY+MIDS(FCS, LXN% NI 0%)
BC$=LEFT$(BCS.LXO%-1>+STRINGS(NLO%.BCOSI+MIDS(BLS. L XN%+NLO%) : RETURN
*E &  SET:NZ$=STRINGS$(78."N"):2%=INSTR(Z$."") : 28=MIDS$(2$.2%+1)>
WHILE (28" :GOSUB %2 . ANAL : 28=MID$ (2%, 2%+1) :WEND: Z$=N7$ :RETURN
*Z . ANAL 1 2%=INSTR(ZS$."a") : Z0%=_EFTS(Z$. 7%—1) :NZ0$=L.EFTS(Z$. 1)
IF NZ0$="0" OR NZ(0$='"o" OR NZQ$="I'" 0OR NZ0$=''i" THEN RETURN
TF NZO$="U" 0OR NZN%=""1" NR NZN&="¥" THFN RFETHRN
WHILECL ENCZO$)>1)
NZOS=LEFTS(Z$. 1) 1L XQ%=VAL (MTDE(Z0%, 2, 2)) INLO%=VAL (MTDS(ZNG, 4. 2))
N7$=I FFT$(NZS,LX0%-1)+STRINGS (NI 0%, NZORY+MTDKRCNZ S, | XO%+NI N%)
Z0$=LEFTH(Z0$. 1Y +MIDS (70, &
WEND : RETURN
*BFH SET:TT%=VAL(E # $(P%.0)):IF TT%=)] THEN RETURN
FOR I=1 TO TT%:FOR J=0 TO 9:TI%(=U:NEXT J:TIR=F # $(P%. T
NL%=VAL (MIDSCTT$, 2. 2)) 1 TI®=MIDS(TTS, 4 1 TIK%=l ENCTTI®Y /4
TF B %<>3 THEN GNSUB %TI.SET ELSE FAR J=N TN Q:TT%C ID=STI%CI) INEXT I
TIK%=TIK%—1
FOR J=0 TO TIK%:LX%=VAL (MTD$(TTS, Ixd+1,2)) 1 TY%=VAL (MTIDK(TT®, Ix4+3F, 2))
TNS$(JI=MIDS(PH 7 $CTY%) .LX% . NL%) 1 TZ8¢ 1D =MIDS(PZS(TY%) . LX%. NL%)
TFC$ () =MIDSCFOSCTY%) . L X% NI %) : TRCEC IV =MIDSCRCKCTY%) . LX% NL%)
TACS(I)=MIDSCACS(TY%) 1. X%. NL.%)
NEXT J
FOR J=0 T0D TIK%
TI%=TI%C) (LX%=VAL (MTDSCTTIR. TI%KG+1, 2O) 1 TY%=VAI (MIDRCTTH, TI%%G43,2))
TNS=PH & $CTY%) (PP A $SCTY%)=LEFTRCTNS, LX%=1 Y+TNEC IV +MIDRC TN LX%+NL %)
TZ$=P2$(TY%) :PZS(TY%)=LEFTS(TZS, LX%- 1)+ TZSCID+MIDS(TZE, LX%+NL %)
TFCS=FCS$(TY%) :FCS(TY%) =l FFTS(TFCS. | X%-1)+TFCSCI+MINSCTFNS, | X%+NI %)
TBC$=BCSCTY%) :BCSCTY%) =l EFTSCTRES. L X%~1)+TBCECD+MINECTROS . L X%+NL %)
TACS=ACS(TY%) AN (TYX) =l EFTS(TACK, X% -1 +TANS D +MIDS( TACS  ILX%+NL%)
NEXT J:RETURN
*TT . SET:FOR K=1 T INT(RND*100)+100: TT1%=INT (RNDKTTIK%Y : TT2%=TNT (RND*TTKK %>
SWAP TI%(TI1I%)  TT%CTTI2%Y :NEXT K IRETHRN
*IF M .SET:ERASE TF W $.PIF B $:DTM |F B $(44) PTE B €(0) 1 MMR=MMM§

LSEI$=" 0":1F # $=""":1ZS$="""1HNB=N:L X1%=0:LY1%=0:NL1%=N:HNR1=0
WHILE(MMS$ <> ') 1GOSUB *PTF B . SET HNB=HNR+1 :MM$=MTDEMMK 75 tLIEND
TSEI%=1:1F B $C1)=1F B $:PIF M SC(HNRI =" "+RIGHTS(LSETS. 2D

KJIS=PE M S(M%)>+"Q" 1 IF KJ$="3" THEN RETLIRN
WHTLEKISO ") 1K JZ8=LEFTS (KIS, 1) 1K IR=MTDS (KIS . 2D



68

48860
4820
4900
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KJ%=INSTR(KJIS, """ ) 1KJOS=LEFTS(KI®, K. 1%=1) 1 KJ$=MIDS (KIS, K.I%+1>
KJO%=TINSTR(KJIOS, " 1" tKIJRS=MIDK(KINS . K I0%+1) : K1 $=L EFTS KIS, KID%-1)
KJLB%=VAL (MID$ (L SET$. 2KkVAL (LEFTS(KI £, 1))+1,2))
KJLE%=VAL (MIDS (I SETS$, 2kYAL (RIGHT IR, 1))+3,2)) 1l 11L.D%=K || .E%~K.]I .R%
KJRB%=VAL (MID$ (L SETIS$. 2xVAL (LEFTH(KIRS, 1))+1,2))
KJRE%=VAL (MIDS(I_SETS, 2xVAL (RTOBHTRICIRE, 1))+3,2)) 11 IRNY% =K IRF %~ IRRY
IF KJZ$="N'" OR (K.JZ$="C" AND KJLD%=K.IRD%) THEN GOSLIR *SET . RFP
WEND : RETURN
*SET.REP
FOR I=1 TN TSEI%:SET$=1F B $(I)
KJ1$=LEFTS(SETS.KILR%) 1K I28=MTNR(SETR K. I B%+1 ., KL D%
KIZE=MTDRCSETS I 1 F%+] K IRB%~K. I F%Y 11K 1GR=MTDRCSF TS ICIRB%+1 . K IRD%)D
KJSE=MIDS$(SFTE KIRE%+1V:TF W RCTSET%+TH=I 11 R+ 14 S+ ITR+ICIPR+K IS $
NEXT T:TSFI%=TSET%%2:RETURN
*PIF # .SET :M$=MMM$:GOSUR *M_ POS
R S=TF M S+MIDS (P T S(LY%) .LX%. NL%Y 1 2S8=2SS+MTDK(PZRCLY%) . LX% . NI %)
IF LY%OLY1% OR LX1%+NL1%<OL X% THEN PSET$=( EFTR(MMS$, 2)+MTDR(MME, 5, 2O
TPIF M $(HNB1)=PSEIR+RIGHTSC(LSEI®. 2) :HNB1=HNB1+1
LSEI$=LSEIS+RIGHTS(STRS(LENCIF #& $)).2>
ILXT%=0X% 1Y 1%=!. Y% :NL.1%=NL%:RETLIRN
¥ AW SET:IF ANSY%=8H2E 0OR (ANS%>EH?F AND ANS%<EHIAY THEN RETURN
IF (ANS%<RH41 NR ANS%>ZHSA) AND (ANS%ZCLHAT NR ANS%OICHTAY AND ANS% O LHPR
AND ANS%<>EH2D" THEN BEEP:RETURN % F§ INP
NLK%=LEN(R & $>+1:IF NILE%=NLKY% THEN REFP:RETURN [ §i TNP
MZ$=MID$(2S$ . NLK%+1,1):IF MZ$<O"N" AND MZ&(S'n" THEN BFEP:RETIRN [ §§ INP
MZ$=MIDNS (7S, NLK%. 1) : TF MZEO N AND M7&¢>"n' THEN RETIIRN
IF LENCIE 8 $)-LEN(B % $)<=1 THEN BEEP:RETURN [ §§ .INP
TF ANS%=2H2B THEN ANS$=KN.I%(LH?15M) :RETLIRN
IF ANS%=8H2ZD THEN ANS$=KNJI$(&HZ150) :RFTIIRN
ANS$=KN.J$ (&H2300+ANS%) :RETILIRN
1
VLKL * SCRy %, INP ¢ FITI /IR <A F7 D OOOOO33333555555555
& A1 CINP:CX0%=CX%:CYN%=CY%:CZ0%=C7%
*ARR . TNK:ANSS="" :WHILE CANSS=""") : ANS&=TNKFY® 1 WEND : ANS%=ASC CANSS)
IF ANS%ORHOD AND (ANS%CLHIR NR ANSY%SLHIF) THEN REFP:GATN xARR. TNK
IF ANS%=ZHIC OR ANS%=8H1D THEN CX%=(CX%+XX%+2-2%(ANS%-&H10YY MOD (XX%+1)
IF ANS%=8HI1E NR ANS%=RH1F THEN MY%=(CY%+YY%+2-Pk(QHIF-ANSZ)) MAD (YY%+1)
RETURN
*IF H .SCR:COLOR 4.0..0:CONSOLE 0.WID%:CLS
DR$="FS 1 37917 8 R":GNSIIB *%DR:NRE="F?7 8 272 3 8 R'":(NSHR %NR
PAINT(O.0) :DRAW''CST1A, 1GRIITSC4T128, 1GRIJIGCTT404, 16"
XX%=3:YY%=12  XB%=4 1 YR%=4 : XD%=19:YN%=1:YYN%=YY%
FOR CX%=0 TO XX%:FOR CY%=0 TO YY%:GOSLR x| XY . SET:I X%=l X%-2
F$="15 CU+RTIGHTS(STRR(CZY%) . 2) 1BOSIR (| P
C$="71 CU+LEFTS$(IE H $(C2%).16) :GOSUR *CLP
NEXT CY%.CX%:GASUR M ILAST:RETIIRN
xI H .INP:ESC%=1:G0OSUB *H.ESC
C$=GSCH(BSHI+"7210 2U+RSK(GSW+"FT 2 HH X M A T T & W ":ANSIB xCI P
C$="16 C @1 22 33 84 THEA T a5 THE '":H(OSUR xrLP
XX%=3:YY%=12 : XBY%=4 1 YR%=4 1 XD%=19:1YN%=1:YYO%=YY%-
CX%=KX%:CY%=KY%:ANS%=0
WHTILFCANS%<>EHOD AND ANS%<>&H1B)
GOSUB *LXY.SET:CO$=LEFTS(IH H $(C2%).16):C$="14 C"+CO$:G0OSUR *CLP
C$="1 N Q"+RIGHTR(STRECCZY) 2>+ B K(CZ%) :GOSIR *MLP
GOSUB *% Al . INP:LX%=LX0%:LY%=LYN%:C%="71 C'"+FN$:GOSIIR *|_P
WEND :KX%=CX%:KY%=CY%: 1§ B %=02%
IF ANS%=8HOD AND CZ%>TI§ H % THEN G070 g H .INP
DRE="F7 B 272 X 8 8":GASUR *NR:INCATF 0, 2:PRINT SPr(77) 1 :RETURN
*— B _SCR:COLOR 4.0..0:CLS
DR$="ES ( 38017 8 8":ROSUR *DR:DPR%&="F7? 8 277 I A R'":GNSUR *DR
CE=GSCH(GS!O+" 7NN 2EHH N XL AR . L TFToEN T4 ":60SUB *CLP
C$="16 CAZ'":GOSUB *CLP:C$="41 CHjIH H ' :GOSUR *CLP:LX%=L X%+2
C$="16 Ca4":GNSLIR *CLP:C&R="41 CHX I H ":GNSIR *CLP
GOSIB %xH. LASTIESC%=3:GOSIR xH FSCIRETLIAN
*— B INPIXX%=0:YY%=3 1 XRY%=0:YR%=4 : XD%=0:YN%=1 : "X%=N:1rY%=0:C7%=0:ANS%=0
WHTI FCANS%<ORHIRY
FOR J=0 TO YYO%:KM%=CY%K(YYO%+1)+1:0%="1  CU+RTAHTSCSTRE(KMEY , 2)
LX%=0:LY%=YB%+J:GOSUR *CILP:C$="71 C'"+LFFTS(IH H K(KM%),16) :GOSUB *CIL P
C$=""17 C"+MIDS(IH H $(KM¥%),17):GOSUB *CLP
NEXT J:GOSUR. x& HI . INP
WEND :RFTIIRN
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SS70 *#R T JINP:GOSUIB xH.I.AST:C$='"46 119"+SPACER(78):(ASIIB *CLP

5580 C$="1621519K ¥z & T L F 3, 2 ":GASUR %I P

SS90  XX%=1:YY%=0:XB%=l X%:YB%=19:XD%=1%:YD%=0N

5400  FOR CY¥%=0 TO ¥X%:GOSUB *LXY.SET:CH="71 CU+#& 7 K(OYYYIROSUR *CLPINEXT £X%
5610 CX%=0:CY%=0:ANS%=0

5620  WHTLF (ANS%<>LHON)

5630  GOSUB *LXY.SET:CN$=#R T $(CX%D:C%="14 C"+CO$:GOSLIB TP

5640  GOSUB x& Al _TNP:LX%=LXN%:LY%=LYN%:C&="71 CV+CN$:GASLIB %Ml P

5650 - WEND ¥ T %=CX%:GOSLIB *H [ ASTuRETLIRN

5460 *# 7 _SCRIETIMES=TIMES:COLAR &4, N:CANSAIE N WTNY%=1:ROSIHR %l TNTT:CLS
5670 BB%=60*VAl (LEFT&(BTIMES, 2))+VAL (MIDS(RTIMFS. 4, 2))

S680  EE%=40YALCIEFTR(ETIMES, 2))+VAL (MINKR(FTTMES 4, 25

S490  IF TK%=0 THEN TH=0 €l SE TH%=TS%/TK%x10N0: TH=TH% /10

S700 DR$="E7 5 075 S5'":GOSUR *DR:CK=F H ®+"§R T "l X=B%(4&N-1 EN(CE)) 11 Y=24
5710 FOR I=0 TO 7:SYMBOLAU X-I.LY-T).C$.2.2.T:NEXT T

5720 MSG$="BHEh I TTL& .- .- .

5730 FOR I=1 TN [ENCMSGS) STEP 2:1Y%=3:| X%4=15+2KT:C$="17 CU+MTNECMSGS., T, 2)
S§740 GNSUB *CILP:FNR J=0 TN 999:NEXT J, T

5750 DR$="FS 6 77514 8 8'":GOSUB *DR:DR®="F420 44N 7 R A":ANSIIB *DR
5760 C$="14 28 6X L DRV F — 2 T3 ":60SIB *xCLP

5770 C$="71 15 8 B H 2 ":GOSUB *CLP:C%$="1 C "+4% §i $:60S1I8 *CLP

5780 C$="71 1S10% T H H ":GOSUB *CLP:C$="1 1 "+DATES$:GOSUB *CLP

5790 C$="71 35102 T B M "' :GOSUB *CLP:C$="1 C"+STRS(EE%-RB%)+" 43 ":GASUR xCLP
5800 C$="71 15129 M E H ":GOSUB *ClP:CE="1 C"+STRE(TK%) (BASLUR *[1P

5810 C$="71 35122 FF & & ":GOSUB *CLP:C$="1 C"+STR$(TS%) :BNSLUR *CLP

5820 C$="71 S512 [E & # ":G0OSUB *CLP:C$="1 C"+STR$(THI+" %" :GNSUB *CLP
5830 DR$="E7 1157919':GOSUB *DR

S840 C$="47 Sl6Z DXDHNAE N T L r 5 ":60SUB *CLP

5850 C$="37 C SEE YOU AGATN SOON":GNSIR %M1 P

5860 C$="160 517 a5 2 4+ BRI AMMICTh T+,

S870 CH=CS+"Z BB TF 1+ 227 F¥MWMH WM TTF X ":GASHR «1 PIRETIRN

5880 @ M .SCR:COLOR 4.0, ,0:CLS:ICANSOLE 1,747 %

5890 POINTC0.0):DRAW "CS5T16.15BUIGC4TIZR, 1GRINGLT7T404. 161

S900 C$="100 0O O"+RIGHTS(STRSCINO+EH H %) .2+ H $(IH H %) :(NSIIR P

5910 WXD=WXEQ-WXBO+?: WYD=WYEN~-WYBO+2

5920 POINT(WXBO-1.WYBN-1):DRAW"C"+GSCS(GS%)+ ' N=WXD; , =WYD: " :6NSUB wH . # 45
5930 C$=GSCH$(GS%I+"00 018["+GSH(GS%O+"1 ":GOSUB *OL.P

5940 C$="500CPaage( Y MIGNSUB kCLPILXMSG%=I X% | YMSR%=] Y% : 1 XP¥%=| X%~7:1 YP%=! Y

5950 POINT(B*LX%.DT*LY%) :NL=639-8%L X% DRAW N +GSCECES%)+"A=Nl ;. 16" :RETURN
5960 *P % .SCR:COLOR 4.0, .0:CLS 1:LINECWXBO.WYBD)Y-CWXEQ . WYEN)Y . PSET. Q. RF
5970 GOSUB *H.#% 4 :COLOR 4-GS%:LOCATE LXP%.LYP%:PRINT LISTNG ''HH":P%:

SR80  COLNR S:PRTINT '"/'"::PRINT LISING “HH':TP%: :GNSUR *H .1 AST :RETIRN

S990 *HI AL B INP:GOSUB *H.LAST:ESC%=9:GNSUB xH ESC:C$="61 C"+GS$(GSYI+"'¥ 47 °
6000  GASUBR *CLP:LX%=LX%+1:C$="162C WA |1 2 ":60OSUR %I P:XR%=l X%:YB%=L.Y%
6N10  C%="16 C+SPACFS(79-XB%) (GNSUR *M1 P XX%=2+GS% YY%=N: XD%=1%:YD%=0

4020 FOR £X%=0 TN XX%:GNSIR & XY _ SFT:CR="71 CU+8 $(OX%D :RASIIR M| PINEXT r¥%
ANZN CX%=0:CY%=0:ANS%=0

6NaN  WHTILF(ANS%<OZHIR AND ANSY% <> ZHNNY

4050 GOSUB *LXY.SETICN&=F] K(OXYY1N&="114 CU+CNKRIGOSHB «[1 P

4040 GNSHIB %& A INPIUX%=[X0% L Y%=l YN%:C®="71 CH+rNK:(NSHR wCl P

4070 WEND: B %=CX%:RETIIRN

4080 *PAGE . INP

4090 GOSUB *H.LAST:ESC%=9:GOSIIR xH ESC:re="41 CI i (4Ll §ii /N )" :RNSLUB *CLP
6100 LX%=LX%+1:C$="142CH &) Pace=7 ":GOSUR *CI P:¥RY%=l ¥¥%:YR%=L Y%

6110 C$="16 C"+SPACES(T79-XR%) :AOSLIB *C| PIXX%=TP%=1 1 YY%=0:XN%=4: YN%=0)

4120 FOR CX%=0 TN XX%

6120 GOSUB kUXY.SET:C$="71 CU+ EFTS(STRSCOX%+1HI4" " IV :RASUR % P

6140  NEXT CX%:CX%=P%-1:CY%=0:ANS%=0

6150 WHILFC(ANS%<>EHIR AND ANS%<>EHOD)

4160 GOSHB *LXY.SETICOS=LEFTR(STRECCX%+ID+" ", 3V i0g="14 CU+CNR:IBASUB M P
6170  GOSUB *%& F1 . INP:LX%=LX0%:LY%=L_YD%:C$="71 C"+CO$:BOSLIB *CLP

6180  WEND:P%=CX%+1:RETURN

6190 *

6200 ' <LK Hox C B BRI D OOOOOOO0335505355555555 5
6210 *H.LAST:LACATE N, WIN%-1:PRINT SPL(79): :POINT(N, 399-DT) :NPRAW'CTTE4N, 17"
6220 FOR J==1 TO 14:L INFE(=-20+1.4N0-DT+ D =STFP(&70N, 0, PSET, 4-G%%, . ZHSGEG NEXT I
4230  RETURN

6240 ¥*H F T :C$=" MBhTF, LELLSBHEL TFTE W, | . ":C%=39-LEN(C$ /2
6250 C$="162 119"+SPACFR(CEHI+LR+SPACFR(N%Y :GNSUR %0 P:RETURN

6260 *H. WATT:CO$="=> ":COLOR 4., .0:L.OCATE .10:00%=""
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IF WA%>0 THEN LOCATE 10+3%WA%:PRTNT N0OK; :RETLURN
LOCATE 13:COLOR 2...2:FOR I=1 TO T47 %:CC$=CC$+COSINFXT T:PRINT CC$::RETIIRN

*H . £y

POINT (WXBO-1.WYBO-1) :DRAW'COTR. 8" :CTRCI E STER(N, M R, 4~R5%. . 1/7.3/4

POTINT (WXEQ-7,WYRN-1) :DRAW'COTR. B INTROLE STFP(-8.0), R, 4-(S%, . 3/6.0

POINT (WXEQ-7.WYFO-7) :DRAW'COTR. 8" :CTRCIE STER(-R.-8),8,4-GS%..0.1/4

POINT (WXBO-1, WYFO-7)> :NDRAW'COTR. R :CTRMILE STEP(N, -8) . R, 4-(%%, .1/4.,1/9
RETURN

*H HIH # 1 IF N1$="9" THEN RETURN

JZ%=VAL(MIDS(NI®. 2. 1)) 1 JC=VAL(MIN&(NTR 2. 1)) 1 JR=MIDR(NTR. 4D (78=FF JH §¢.17%)>

JY%=LY%+ 1 TWHILECLEFTS (N R $(P%. UY%) . 1) <" ) 1 IY%=0Y%+1 : WEND
LY=DTHLY% 1 JY=DTHIY%: RXM=Bx|_EN(J78+.18) +G4 :RXR=4 :BXF =434
LINE(BXB.LY-1>-(BXE~4,JY+4) ,PSFT, 7. RF
BX=BXB:BY=JY+4:BXD=5:BYN=-5:(NSIR xI CHT:RX=RXF-4:RXD=-5:GNSR x| C[IT
FOR I=lY-1 TO JY+11 STEP 2:FOR J=0 TN 1
LINE(BXB+J, T+ D= CRXE+.1, T+J) . PSET. .IN, RHSSGS INEXT I, T
LINE(BXM,LY-1)-(BXE+1.LY+B) ,PSFT.N, RF
BX=BXB:BY=LY-1:BXD=8:BYD=16:GNSUB * CUT:RY=.I1Y+12:RYN==12:RMNSIIR | CIT
BX=BXE:BXD=-5:BYD=-5:G0SUR *L .CUT:BY=l Y+8:RXD=-8:RYD=R:GNSUR | .CUT
BY=LY+]12:BXD=-4:BYD=6:GASUB *L . CLIT:BX=RAXM:BRY=_Y-1:RYN=8:GNSIR x|  CHT
JL=8*LENCIZSY+16:POINT (16,1 Y) :DRAWCOT=IL:, 15" :RETLIRN
L CUT :8X1=RXD/ARS(BXN) :BY1=RYD/ABS(RYL)
CONNECT(BX.BY)-STEP(0O.BYD)-STEP(BXD, -BYD)-STEP(-BXN.M , 2 . PSET
PAINT(BX+BX1%2,BY+BY1%2). 2.2
CONNECT(BX,BY)-STEP(O.BYD)-STEP(RXD, -RYD)-STFP(-RXD, (M .0, PSET
PAINT(BX+BX1%2,BY+BY1%x2).0,N:RETURN
*H. ESC:C$="160 119a4":GOSUB *CLP:C$="61 C'+ESCSCFSCR 1GASLIB *CLPRETURN
*H.PAGE:C$="16 CR4'":G0OSUB *CLP:CR="61 CPage® & ":GOSUR *CLP:IRETURN
*H I8 & B (LOCATE LXM%.LYM%:COLOR 4.,0,.0:PRINT USING "HEE"(M%::RETURN
*H . 3£ 5 KEY :GOSUB *H_LAST:ESC%=2:GOSUB *H.ESC:LX%=LX%+1:GOSUB *H.PAGE
LXC%=LX%+1:LYC%=LY%:RETURN
*H . B KEY
LX%=LXC%:LY%=LYC%:C$="16 CQS":GOSUB *CLP:C$="6¢1 C{ W IF & & % " GOSIIR *CIP
LX%=LX%+1:C$="16 CR1":GOSUR *CLP:C$="61 CFj FE A ":60SUB *CLP:RETURN
*H 8] B KEY :LX%=LXC%:LY%=LYC%:C$=""16& Ca2":GOSUB *CLP
C$="61 C H < /VHRIGHTS (M "+STRSCTMYY , 2+ % & "1 GOSLIR *CLP
LXM%=IX%-12:LYM%2L Y%:C$="16 C21":GOSUR *CLP
LX%=LX%+1:C8="16 CRS'":GOSUB *CLP:C$="4] CIF A& 5 5 ":GNSIIR *OLP
LX%=LX%+1:C$="16 CQ7":60SUB *CLP:C$="61 CZT TF. ":GOSLIB *CLP
LX%=LX%+1:C$="16 C@B":6OSUB *CLP:C$="61 CH /5 ":GOSIIR *xCLP:RETURN
*H. 8 7 :LOCATE LXMSG%.LYMSG%:COLOR 7:PRINT "[E B ¥ "::COLOR S:PRINT ''/':
COLOR 7:PRINT "#E & % "::COLOR S:PRINT "="::COLOR &:PRINT "JF #% 3 %" :
SH=0:TIF SK%>0 THEN SH=100%SS%/SK%
PH=0:TIF PK%>0Q THEN PH=100XPS%/PK%
COLOR S:PRINT "[¥-¥:"::COLOR 7:PRINT USING "HHH';SS%::COLOR S:PRINT ''/':
COLOR 7:PRINT USTING "HHH'"!SK%::CNLOR S:PRINT '=U;
COLOR 6:PRINT USING ''HHH H'":SH: ’
COLOR S:PRINT "1MPage: " CALOR 7:PRTINT LISTNG "HHH' [ PSY ML NR S:PRTNT /0

COLOR 7:PRINT LISTNG "HHH":PK%::COLNR S:PRINT "=

COLOR A:PRINT LSTNG "HHE H''IPH;:COINR GIRRINT "1
MSG=1:SS%=0:SK%=0:RETURN *[% 7 INP
KH OMSH 2] X =Rk XMSHR%+R:1 Y =NTxI_YMSH3%+DT /2 .

IF MSG=1 THEN MSG=0:L0CATE LXMSRY%.LYMSA%PRTINT SPO¢ 70~ XMSGY)

PATNT LY, LYY 0,2, 4 RFTIIRN

ZM=MSG% ¥ S5:BCM=7-7MxS:TF MSG%=0 THEN BCM=¢
PATNT(LX. LYY, BCM, 3, 4ILNCATE 1LXMSG%, LYMSA%INNLOR 1+6%7M:PRTNT MSGSCMSHYY
MSG=1:RETURN
*H O QUES

FOR B%=R% TO R%+LEN(R$)-1:GOSUB %R _POS

NE=STRINGS (NL%,"?") :78=MTDS(PZSCLY%)  LX% . NL%) (FN8=STRINGR(NLY, "6")

BCE=STRINGS(NL%, "3") :AC$=STRINGS(NL%. "0 :GOSUR *H4F .SUR

NEXT Q% :0%=R%:GNSUB *R.POSIRLX%=| X% :RLY%=1.Y%: RNl %=NI.%: RETLIRN
*H B 8 IE B CIF LEFTSOU B $(P%.S%+1) . 15<>"R" THEN UC=DCO:GOSUR *H T
WHILE(RSO ") 10%=R% :BGNSUR xR PNS

N$=MIDS (PP & $(LY%) . LX%.NL%) :Z$=MIDS(PZSCLY%) . LX%. NL%>

FCE=STRINGS(NL%."3"):BCS=STRINGS(NL%.'"0") :AC$=RCS:GNSIIR *HfF . SUB

UZ3$=LEFT$(Z%$.1>

IF UZ$="T" DR UZ%$="n" OR UZ$="L" THEN USUP=DT/2-2
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7490
7430
7440
7450
7440
2470

7480
7490
7500
7510
7520
7520
7540
7550
75640
7570

75R0
7590
76N0
7410

FHRIEXSEHMZRLE £ 2715 71

IF UJZ$="t" THEN USUP=DT-2
FOR J=0 TO US
LINE(8*L X%, DTHL Y%+ 1S-USUP+US+ D =STEP (~8%NL %, 0) . PSET,LICO. .1 SCUS. 1D
NEXT J:R$=MTD& (RS, 2D (R%=R%+1
WEND:RETURN *CONTHR 7R
*R.POS:Q$=PH B $(0%) :GNSUR *PO.SET:RETIIRN
*M_POS:Q$=MTD$(M$, &*HNB+1,64) : GOSLIB *PO . SET:RFTIRN
*PO.SET:LX%=VAL(LEFT$(NS, 2)) 1LLY%=VAL (MINE (A%, 5.2)) 1Nl %=VAl (MINS(NS$, 3,20
RETURN
*H.TRE & :FOR M¥%=1 TO TM%:IF M $(ML O THEN GDSUB *H. PR &
NEXT M%:RETURN
*H. PR B :MMM$S=P[E] M $(M%) :GOSUB *iF # .SET:GOSUB xiF B .CHECK
BCO$="1":FCN$="2":TF NK%>O THEN FCO$="7"
K$=#% & $(M%)+SPACES (BN :GOSUB *H .M & :RETURN
*H #2 % f :GOSUB *H M & 2
BB S=R B $(M%) 1GOSUBR *iF M .CHECK:FCN$="2":TF OK%>0 THEN FrQ$="7"
BCO$="4":K$=N & $(M%)+SPACES (80 :GOSUR *H M2 K&="":GOSUR xH_fE &
M$=MMM$ : HNB=0:GOSUB *M POS:MLX%=LX%:MLY%=LY%: #& % $=""":RETURN
*H. X F i F 1 TF LENOR & $)=0 THEN BEEP:RFTURN *[3 8 TNP
TKS=REE $KS=KLEFTS(KS . KLENKSI~1) 18 K S=KE& P & $(M%O=K$:
FCO$="1":BCO$="4":GOSUB *H .BF & RETLRN ] M INP
*H . TF BB 1SK%=SK%+] 'PK%=PK%+1: TK%=TK%+1
PKS=_EFTS(PICS ., M%-1)+" 1" 4+MTIDR(PICR, M%+1) 1 MSE%=N:(NSHIB *H  MSH
MK S(M%)=IF M $:ANS%=8H1C:GOTO *CHN .4 ¥
*H. M & (K$=K$+" ":ACO$="0"
FOR HO=0 TO HNB1-1:IF K$<>"" THEN GOSLIB *H . KAT
NEXT HO:RETURN
*H . KAT :M$=MMM$ : ZK$=PIF R $(HD>
LX%=VAL(MID$(ZKS, 1, 2>) (LY%=VAL(MID$(ZK$,3, 7))
NLB%=VAL (MID$(ZK$,5,2)) :NLE%=VAL(MIDS(PTF B $(HO+1)>.5.2)) :NL%=NLE%-NLB%
N$=LEFTS(KS$, NL%)> :NK$=N$ : 7$=MIDS(ZS$ ., NI R%+1,N_%>
FC$=STRING$(NL%.FCO$) :BCS=STRINGS (NL%.BCO$) : ACS$=STRINGS(NL%. ACO$)
GOSUB *HfF .SUB:K$=MID$ (K$.,NL%+1)
IF K$="""" THEN MLX%=LX%-1:MLY%=LY%
RETURN
*H. T # 1US$=MID$(US.4) 1US=VAL(MIDS(US. 2. 1))
WHILECU9$O M
UY%=VAL (MIDS(UD$. 1.2)) 1UX%=VAL (MIDS(LIO%, X, 2) ) 1 UL =R*VAL (MID$(1I9$,5.,2))
USS=MIDS (1O, 7> 1 1JY=DTKUY%+1G+US 1 HX=Rul IX% 11 IZR=MTDECPZS Y% 1IX%, 1)
TF UZ$="T" DR UZ%&="n" OR NZ&="1" THFEN [I¥=[IY-DT/2+?
IF UZ$="+" THEN UY=UIY-DT+2
FOR J=0 TO US:LINECUX,UY+ D =STEPCIIL .0 PSET.UC, .1 .SCUS, 1D INEXT
WEND :RETURN
)

IECEEECELELLCEELEEEEELCECEC2Eean - R -2l SED DR DD DD LR R DR DRRD DD DD D H D DR LI
*CLP:'C COLOR:LOCATF :PRTNT O
FC=VAL(LEFTS(CS, 1)) :BC=VAI (MIDS(CK, 2, 1) 1 AC=VAL IMIDS(CS. X, 1))
TFE MIDK(CE, 4. 10)ONM! THEN LX%=VAl (MIDR(CS, 4. 2)) I LY%=VAL (MINS(CS. 6.2
CCE=MIDK(CK. BY+"AN FL SE CCK=MTNKR(CK, S)+"0"
WHTILE(CCSO
CO%R=KINSTRCCCE ., """ ) iCOCK=K ERTROCOR, %=1 100 C%=l ENCCCORY 1 COC=8%CCC%-1
CE%=VAL(KMIDK (OO, CO%+1, 1))
IF BCY>Q THEN POINT(8% X%, DTl Y% IDRAW'C=RC I T=CCC 1R
ILNCATE | X%, 1Y% CIOI0OR FO, . ACTPRTINT COCR L XY=l X%+OCC% 1 %=0
N ClK% GASHA kR KEY okl KEY kI KEY (D KEY xR KEY OESE KEY kBS KEY, %FN_KFEY

LX%=LX%+KL% :COR=KMINS(COS, OO%+DD

WEND : RETURN

*DR: ' C DRAW O

DZ$=LEFTS(DRS. 1) :BC=VAL (MIDS$(DRE.2,1)):IF DZ$="E" THFN DZ&="T":DR%=1
BL.=VAL.(MID$(DR$,11.15>:BR=VAL(MIDS(DRS. 12,15
BU=VAL.(MID$(DR$.13.2>) :RD=VAL (MIDS(DR$.15,2))

BX=8xVAL (MIDS(DR$, 3,2)>>-BL :BY=DT*VAL(MIDS(DRS,5,2>)-RL
DX=8xVAL(MID$(DR%, 7, 2))+BR-1-BX:DY=DTxVAL (MINK(DRSE, 9, 2))Y+BD~-1-RY
POINT(BX,BY) :DRAW'"C=RC :"+DZ2K+""=DX 1, =DY "
IF DR%>0 THEN DR%=0Q:FOR JT=0 TO 2:L INE(RX+T,BY+I)-STERP(DOX-2%T , DY=-2xTY PSET,

1.8, RHSSSS:NEXT T

RETLIRN

*WV O WINDOWIVTEW )

WXB=VAL (MIDS(WVS, 1.3 TWYR=VA (MTDRCWIYE . 4, 3))
UXB=8xVAL (MID$ (WU, 13,20 tVYB=DTKVAl (MTDK(VWR, 15, 2Y) /7
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2620 UXF=8XxVAL (MIDK(WYK, 17, 2)) tUYR=NTRVAl (MTDS(VWR, 19, 23)/D

7430 IF VUXE>&3I9 THEN VUXE=VXE=63%

7640 TF VYE>IP9 THEN VYE=VYE=39%2

7650 WINDOWCWXB,WYBY = (WXE , WYE) :VIFW(UXRB, VYBY-(UXE ,VYE) IRF THRN

THE0 *DR.KEY IRPOINT (B X%~ XKD, DTx|_Y%) :NRAW"C=RC ; "+NRK 1| XKN=0:RETRN

74670 kR KEY K. %=2:DR$="T715,15RF14C=FC:013.13BL 11BUPRBGAFAIFZ" GOTH *DR . KEY

7680 x| . KEY:KI.%=2:DR$="T15, 15BF14C=FC N1 %, 1381 IRI7] BHZFIEIIGNTN DR _KEY

7690 *U) . KEY:KL%=2:DR$="T15,15BF14C=FC:N13, 1 ZRL 7RUAUEHAFZGR" 1 (GNTN *DR . KEY

7700 *D . KEY:KL%=2:DR8="T1G5,1SBF14"=F:N13%,13BI.7BUTIDRFIHIEZ :(NT *NR . KFY

7710 %CR.KEY:KL%=2:DR$="T15, 15BF14C=FC:N13, 13R_4RUIID4GRPLEF2(2H2" 1 GOTO *DR . KFY
7720 *ESC.KEY:KL%=S5:DR$="T32,168I.35BU15C=FC:(031,15" :(GASHR *NR KEY

7730 LOCATE LX%+1.LY%:COLOR FC:PRINT "ESC'::RETURN

7740 *BS . KEY:KL%=2:DR$="T15, 15BF14C=FC:01%, 13RI 11BLUPFINDRADZI AD2FZ":GNTN *NR . KFY

7750 *EN.KEY:KL%=3:DR$="T9%, 158 19BL14C=Fr:N1G, 13" :ANSIIR *DR KFY
7760 LOCATE LX%+1.LY%:COLNR FC, ., 0:PRINT "¥': :RETURN

20000 ' << BB AL TR SO0 D0 0553535555555 555555 555
20010, *I ik .SET:STOP DOFF:WIN%=20:6G0SUR *WIN. TNTT

20020 & BB B OEF:TH %=12:T47 %=WID%-3:TH B %=150:T %=100:DTM TH H &M

20030 GOSUB # 5 .DEF:DIM PP %% S(T4T %V . PR ME QT4 %) B 1 % TR %O SB M % T %
20040 DIM M % $CTR %) :GOSUB *PE F| .DEF

20050 DIM PZ2$(T4T %) . FCS(TH %) . BCK(TH %) .ACK( T4 %) . TF B $(A4) . PIF M R(OY [ 1.S04. 4>
20060 K 5| 35 B . INTT:GFIL$="GAKUSYUL.DAT"

20070 RESTORE I H .DAT:READ KM$:T g 9Of=| FFT$(KM$+SPACFR(8N, 77)

20080 OPEN “I'".H1,'"KOLIMOKL . JXW":KM%=-1

20090 WHILECEOF(1)<>=1) :KM%=KM%+1:_INE INPUT #1.3 H $KM%) (WEND:CLOSE H1

20100 FOR I=0 TO 60:TH H $(I)=LEFTSUH B $(ID+SPACES(BOY, 77X INEXT T:TIH [ %=KM%
20110 KM$=MID$(H H $¢0).18) :H H $=KLEFT&(KMS KINSTR(KMS "% "H-1)

20120 RESTORE %LS.DAT :FOR I=0 TO 4:FOR J=0 TO 4:READ LSCI,J)INEXT . T
20130 RESTNRE *ESC.DAT :FNR I=0 70 2:READ FSCSCI)NEXT T

20140 RESTORE *GS.DAT :FOR I=0 TO 1:READ GSKCI),GSCHCIN INEXT T

20150 RESTORE x§f .DAT :FOR I=0 TO 3:READ B $CIHINEXT T

20160 RESTORE ¥ 1§ DAT:FOR I=1 TO 3:READ T TH $(I):NEXT I

20170 RESTORE *#& 7 .DAT:FOR I=0 T0O 1:READ ¥ 7 $CID:INEXT I

20180 RESTORE *MSG.DAT :FOR I=0 TO Q:RFAD MSGR(THINEXT T

20190  WXBO=1:WYBN=19 : WXEN=638 1WYF)=$99--N1 %P~
20200 RFTURN

20210 *M # .SCR:COLDR .3:CLS:COLOR .0

20220 FOR J=0 TO 299 STEP 2:LINECN.J)-C(&40,.1) PSET, 7, . RHEEG5

20230 LINE(-1,J+1)-¢639.J+1) PSET. 7. . HEERG INEXT

20240 DR$="E7 S 175 4 8 B'":GOSUB *DR:LX=8*(40-LENCE} H $)) 1 ¥Y=NT+4&

20250 FOR I=0 TO 7:SYMROL®(LX-I.LY-I).F [ $.2.2.I:NEXT T

20260 COS="MH AT > T L 2 L & 5 ":LY%=3

20270 FOR T=1 TN LENCCOSY STEP 2:1X%=1S+2%T:Nd="1 [C'+MIDRCONK, T, 2) 1GASHR *C| P
20280 FOR J=0 T0O 999:NFXT J.T

20290 DR$="T4 2 5781744 2 2" :GOSLUB *DR:DRE="TN 2 47817 1 1":GNSLIB *DR

20300 C$="1 31 Swxkx R ) HHE ook 1GNSLIB TP

20310 C$="15 2 6 <C HEZ Y ORI B . 2B THRAT ASTREL TTFT 2 W ER®
Fe % ) >> ":60SUB xCLP

20320 C$="15 2 7 K ZFHMETH . FFERNFORIJ L ME. HEHRENIFXRR-E L T
+ > "IGNSUR KCLP

20330 C$="4 3 8 *'":BOSUR %CLP:C$="5 4C M MW {3 = ":GOSUR *CLP:C$="¢3 C??7?2?":60OSU
B *CLP:C$="S 4C AR REIN T T H 5 SEHBLTTE2 N, Lﬁ’?. HERIRZ T ":GOSUB

*CLP
20340 C$="4 4 9 x":GOSUB *CLP:C$="S 4C M E MBI, BEAOM B W ":60SUB xCLP:C
$="14 C ":B0SUB *CLP:C$="'S 4C M3 h 2 3 b MEZ L TTF S W'iGOSUB *CLP
20350 C$="15 210 K MA FR X —NRAHFN K FTEh 2, WBCHBLTHERLTT
Ewoy o ":GOSUB *CLP

20360 C$="¢4¢ 311 * ":GOSUB *CLP:C$="16 CAL":ROSUR *CLP:C$="5 4C ---F L ¥ B A K
—~BORTFRX ., 2T FWMORBAOBHF 2T WE 3 ":60SUB *CLP

20370 C$="4 312 %  ":GOSUB *CLP:C$="16 CA4":GNSUB *CLP:C$="S 40 - R — %
TELIFT(EFEENRr-Eh T ,s . KL TTFE W)H'GOSUR *CLP

20380 C$="4 313 * ":GOSUB *CLP:C$="16 CA2':GNSUR *CLP:LX%=LX%+1:C%="16 CQ1":60
SUB *CLP:C$="5 4C ---MERBOMBNERXZTEL 2 3 Q2CTHMAN . 2ITXKAANE Y 2
3 )" 160SUB *CLP

20390 C$="4 314 x -":GOSUB *CLP:C%="14 CRAS":GOSUR *CLP:C*="G 4 - - &
BEREOTEMY XL 23 ":1GOSUB *CLP

20400 C$="4 315 %  ":GOSUB *CLP:C%='"164 CRA7":GOSUB *CLP:C%="S 4C - - BB N A
HEMBALEESDTERIT VT T E T XFH FKO":GOSUB x01 P

20410 C$="4 316 % ":GOSUB *CLP:C$="16 CaB':GOSUB *CLP:C$="S 4T ---Fh 2 TN

BER. EX¥R. EFEEERTL T T ":IGOSUB *CLP
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20420 DR$="E7 1187919 8 8':GOSUB DR

20430 C$="472 218 % - O F B HE S 1F 2 ":G0SUB *CLP:C$="17 C(H :11MN1Q5) ":GOSUB *

CLP:C$="14 C YGOSR KC! P U XN%=LX%-5: LYN%=LY%

20440 LX%=LX%+1:C$="16 C BBt a2 ML T F X\ GTEIL a7y ":6NSUB *xCLP:RETLIRN

20450 *% § .INP:AA$="":COLOR 1

20460  WHILECANS%<OEHOD DR LEN(AASY <=0

20470 k% BT .INK:LOCATE LXN%+LENC(AA®Y ,LYN%, 1:ANS$=""

20480 WHILECANSS=""1) :ANS$=TNKEYS :WEND : ANS%=ASCC(ANSS) 1 LNCATE .0

20490 IF ANS%<EHI0 AND (ANS%>EHZI9 NR ANS%<&H4T) AND (ANS%>EHSA OR ANS%CRHE1)
AND ANS%>EHTA AND ANS%Z(>EHOD AND ANS%<>EHNR THEN REEP:GOTO 4% §i . INK

20500 IF (ANS¥%=8HO8 AND LEN(AA$>=<0> THEN BEEP:GOTO *% #i . INK

20510 IF ANS%=ZH0OB THEN ANS&=""":AA$=LFFTH(AAS.I.ENCAARI-T1)

20520 IF ANS%>EH60 AND ANS%<&HT7B THEN ANS$=CHR$(ANS%-8H2Z0)

20530 IF LENCAA$)Y<4 THEN GOSUB *H.4% B ELSE IF ANS%<>&HOD THEN BEEP

20540  WEND:% % $=AA$:BTIME$=TIME$:RETURN

20550 >kH % B :AAS=AAS+ANSH:LOCATE LXN%.LYN%:PRINT LEFTS$(AAS+" ", 4) 5 tRETURN

20540 '====z==z==z=z==z=c=======z====z==z======== DAJA ===ss============================

20570 *LS.DAT

20580 DATA &HFFFF,EHOO00. 8HONOO0. 8HOO00 . 2HONN0

20590 DATA &HS555, EHSSSS, KHNO0N , £HOOD0 . EHONNO

20600 DATA ZHFFFF,&HOO00, BHFFFF, 8HON00. EHOO00

20610 DATA ZHCOCO,&H3I33Z. KRHOCOC, &HNOON . SHOONO

20620 DATA &HCCCC.&H3I3IRXZ . &HON00, 8HCCCC . RH3Z3Z3

20630 *J§ B .DAT

20640 DATA " Sl E I MomBENYBLT., TOMMESCLUMWIANRD 3§

20650 *ESC.DAT

20660 DATA "ESCRRH " . "BHHNE —-R" "SlonB &ETHO>» "HHERARES "

20670 *GS.DAT

20680 DATA ||$g ”"'4".“&&‘1 ||.||3||

20690 *H| .DAT

20?00 DATA “CAL*T " uﬂgo)]gﬁ gn "ﬂfjmlﬁﬁiﬁm”,” ,:*igﬁﬁ‘%—r "

20710 *¥E H .DAT

20720 DATA "A AEZBRA L ". "k k EFH A KN XFE X %

20730 *¥& T .DAT

20740 DATA " T ¥ 5 "."BRTLZW"

20750 *MSG.DAT

20760 DATA "R AW->T ! "

20770 DATA " WA A X<TEZF LA, "

20780 DATA "THAT® S RIGHT"

20790 DATA "O K ! O K ! OK ! "

20800 DATA "B YKy v ! TERT-—3"

20810 DATA "B L W— "

20820 DATA "B r» LRI AL WL

20830 DATA "2 3, % ? X<#HF2ZT"

20840 DATA "B & ! LI—ERLHDHELTTEI V"

20850 DATA "7 — w ! g bHANWT—F"

20000
20010
20020
20030
20040
20050
20060
20070
20080
20090
20100
20110
20120
201320
20140
20150

[START. BAS]

GOTO ¥

¥ (B . SET

WID%=20:6ASUB *WID.INIT

*%5 B B 51 .DEF

TH %=12:T47 %=WID%-3: T B %=150:Tx® %=100:0IM 1§ H $(6N:GNSIIB *HAIRETU.DEF
DIM PR & $C(T4T %) . PE £ $(T4F %) :GOSLIB *PHATRET .DEF:DIM B 4fi %< T3t %)

DIM PZ$(T4T %) . FCS(TIF %) .BCS(THF %) . ACS(TIF %O .TF B R(&4) , ZWATR(Q) [ LS(4.4)
2 B B H L INIT

GOSUB «JH B .READ:GOSUB »J& H .SET

RESTORE *LS.OAT:FAR I=0 TO 4:FOR .1=0 TN 4:READ |.S(T, D INEXYT I, T
RESTORE *ESC.DAT:READ ESC$

RESTORE ¥ IH .DAT:FOR T=1 TN 3I:RFAD FH IH &(TYINFXT T

*ME .DEF : ' (MENU DEF. & INIT)

TME%=12:DTM TME%(TME%)

DIM ME%(TME%) . MEX%(TME%) (MEY%CTMEY) MES(TMEY, 120 FR%(TMEYY , TEQ%(TMF %)
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20160 RESTORE *ME . DAT:FOR TI=0 TN TME%:READ TME%(TY INFXT T

20170 FOR I=0 TO TMEZA

20180 ON T+1 GOSUB *DO,*D1,*DZ, *DX, *xD4G, *DG KN&, *DT7 XDA, *NO kDTN, kN1, xD1?
20120 FNR J=0 TN TME%CTY::READ MEKR(T .Y INEXT |

20200 NEXT T

20210 P%=1:WXBO=1:WYBO=18:WXEN=438 : WYF(O=200-DT*2-2

20220 RETURN

20230.'ME% : 01 11 24 X1 41 St &1 71 81 911010111 12|
20240 'MENU:MENUIPage! B 1B f# IFI 3 (M &\ g IMME T8I fjn lTF%TIRTf‘ 147 7 !
20250 'TMEV 111121 41 41 41V 41 91 21 3| ot 01 11!
20260 '========s==scs=s==coos=s=ozo=zzooozzsz DATA ==ss=smsssssssoosoosssosos=sSss====os=
20270 *LS.DAT

20280 DATA &HFFFF.ZH0O000,&HO000. 8HOO00 . £HOO0N

20290 DATA gHSSSS. &H555%. &RHO000 . £HO000D . LHOON0

20300 DATA &HFFFF.&HO000.&HFFFF . &HO000, EHONNO

20310 DATA ZHCOCO.&H3333,HOCOC. EHNOOO . LHOOON

20220 DATA RHCCCC.&HIZZZ, &HONOD . RHCCCC, RHAZX3Z3

20330 *ESC.DAT

20340 DATA "M T E W IC K 5

20350 *¥ I .DAT

20360 DATA ”ﬁ ﬁﬁﬁfk ﬁ uvu* *EE* * ".“5?2 yi{ﬁ* “‘:@ "

20370 *ME.DAT

20280 DATA 11.12.4.4.4.4,9.2.3.2.0.0.11

20390 *DO:RESTNORE *DO:RETLRN

20400 DATA ||a ﬁ Eﬁ "."PEQPEE ||'|| a E ||‘|| ﬁ fﬁ n'n n'!] ﬂ ||‘|| M 53 "
20410 DATA " % E ||‘||”§m,¥ ||v|| Iw {ﬁ l|‘|l f:f jm 'l-”%ﬁTEST”v“ (% #- "
20420 *D1:RESTORE *D1:RETLIRN

20430 DATA "' 1M, 2n 70 g XA B L AT - SUNA LA =TT o LU I A NRLER EPAL

20440 *D2:RESTORE *D2:RETURN

20450 DATA TR MRS " "EREHMAL . XFHE "y MH"."wexy BE"
20460 *D3:RESTORE *D3:RETURN

20470 DATA "B AWK " "BEA AR "HAXHKR . BHAARE" "AEFTHEE"
20480 *D4:RESTORE D4 :RETURN

20490 DATA "B A WX " "MEAWR . "MERE"." MEANK " MERE
205Q0 *DS:RESTORE *DS:RETLRN

20510 DATA "MIEARE " "AMAXAM" " "FIELHK". AEZE ""HEFESRE"
20520 *D6:RESTORE *D6:RETURN

20530 DATA lt%gim% u'umg:—&km u‘ny&{!-ﬁﬁl‘[ﬂ%u‘u Ma LR AN 33 "
20540 DATA " Pu2 =34 "," # :LINE "."[ :CIRCLE ","¥& @ PATNT"." SYMBOL "
20550 *D7:RESTORE *D7:RETURN

20560 DATA "M AW & " E MW KA BB R W R R e

20570 *DB:RESTORE *D8:RETURN

20580 DATA "B AR "MK "EHRENBR.FHAH T

20590 *DP:RESTORE *DY:RETLIRN

20600 DATA "M AWE " mMAW R "F A HE"

20610 *D10:RESTORE *D10:RETLIRN

20620 DATA "M

20430 xD11:RESTORE %DJ1IRFTIIRN

20440 DATA " T

20450 *D12:RESTORE *D12:RETIIRN

20640 DATA "N:1 g«;ﬁm”~”T:1 7,[‘*”’ non ZF{"’ WAt f M=kt T ?Jﬁll} oo ?w
ﬁn

20‘6'?0 DATQ lln:_)# g;ﬁ#”‘“t:#‘-&t{‘f ”-”L:~¥ g—F,H- ","ljf»’*ﬁ?, ]l]—“","i:_ﬂﬁ gﬁﬁ} ”.“'l:-’)ﬁ yﬁ

20680 STOP
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On the Approximate Expression of Numerical Differentiation
in case of Inconstant Step-Size.

When we calculate differential coefficients by method of numerical differentiation in the
neighborhood of singular point of functions, it would be better for us to calculate them by formulas
in which the step-siges are inconstant. In this paper, we will show approximate expressisns when we
variously change step-siges.

Seiju SARUWATARI

1, FAM &

TFRRIEIC IR 1 BESRE, S2BMAMREERVE I BB, Z0HE, BET - LM TI0
HEER & &I, BREMFIELSED TERNTH S,

EAL, b HLh 2 HEMSOARILABHR—EL ONEL, BEIEESE2LE»DZOME
FETHAIREERDBZFED LI, HWARBEEZZEINIVEI R L EICR, bocitERsEsHaRY
iz sz,

—fRiZ, HLDBE, FHAEETEREAOFEFEIRYUB DL TW2ONEETH D, ZOHELABEITOR
FBELTBLIENTED, ZIT, Ho6»UOBELEZSNIFEREESTBTIE, 7ur 7 AFROE, K
FHERNTH 3.

BEMSOARFESHTHEL LT, SESEIEZFAT 22, i, o7 -7 -BHEXEABT 2
BEDHEDBEZOND, ZITRBEOAERCLI > THER2ES ZLIZT 3.

2. fi=f(x:) BRDBERRKICOVT

B8 /(o) WRKH [a, 6] T, nt1BEWSTEELT 5, wE, KM [a, b] 2o/ KBICHEIL, Hms &
Uarm%

To=a, Ty, Tz, , Tn-1, Tn=0b
L, LOZACBU 2BHEOES L MHSREETZhTHh //”"\\
fi=f(x), fi=F(z) (=0, 1,2 = D) ]
EBL. Bhlk=0,1,2 , )R LT
fe=F(x)=f(xe+ (2 —x4))
(i=0, 1, 2, -+ L k=1, k+1, -, w) S| A S f
Er=x.DEbYVECT—7 BT,
f,»:fk+{7’f(x;*zk)+%'{(x,-—xk)z+ ------
+’C/I§!)(xi—xh)n+Rk.i a (1) b
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Acoustic Wave from Interaction of
a Vortex Ring with a Porous Material

Sound waves emitted from a vortex ring approaching a fixed large plate of polyurethane foam

have been studied experimentally. The vortex ring has a translational speed of about 23 m/s and
a radius of about 6.4mm. The observed sound is of dipole radiation type having the axis in the

direction of the vortex motion. On the other hand, the sound from the interaction of the vortex with

a rigid body shows the feature of quadrupole like that of the head on collision of two vortex rings.

The amplitudes of these two cases are same order.

Toyoko MINOTA
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Calculation of Electrostatic Potential Distribution
in a Cylindrical Oil Tank

When oil is put into a tank, the oil is electrified by its rubbing agaisnt the surface of a pipe or

passing through microfilters. As a result of this the electostatic potential in the tank increases and

forms the electrostatic field among the inner wall of the tank. It is known that owing to these

phenomena the electrified oil is in danger of discharging, firing and explosion. This parer shows the

basic data on the state of variations of the elctrostatic potential distribution in the process of putting

oil into a tank.

Nobuo HaMADA
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Photo-Electrical Properties of Ferroelectric Organic Films
—(2) Polarization Reversal in Evaporated Thin Films—

Recently, several attempts have been made to get molecularly oriented thin films, especially
electrically active thin films. In order to investigate the possibility of dipole orientation in evaporat-
ed thin films, it is necessary to develop the method for evaluating the degree of dipole orientation and
to solve the mechanism of the polarization reversal. It is well known that a measurement of
polarization reversal (D-E hysteresis measurement) is one of the most suitable methods for this
purpose. However, it may be difficult to employ this method for such thin and soft films, because
serious damages are likely to be induced in organic thin films during the electrode-making evapora-
tion processes, causing an electric brake-down upon application of high electric field.

In this study, a new type of D-E measuring system was specially designed and developed for
evaporated organic ultra-thin films. The electrode and the spacer made by sputtering metals with
A/ on an optically polished SiO, glass. The D-E hysteresis measurement were conducted for
ferroelectric polymers, such as VDF/TrFE copolymer thin films formed by the vacuum evaporation
as well as casting method, and the temperature changes in the D-E hysteresis loops were examined.

Tomomi NAGAMORI, *Toshihisa HoriucHI and *Kazumi MATSUSHIGE
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KA RNEETHRELET L EBEERE L, 351 WEEOmD T/INE W Fe-Nig2D A v — %>
EBEEET I, BORO KBS EESNLTER THEDEBEDTE R A P —DRE B S
EzbEya—bE2REILRTL, F-EERRS mhotn, AL EFERLEZOEEEE TR EBES
DHFOEBEFFNEInEEIc< k5, —FH, K3 BRI L C—EDNEBERRERD Z L3R
OO LS ICEBBERET 27 70 v E2E—FHEHIZL T 27,

BN ¥ 5 FECRER LR L OBEMEOT 3.3 HEEE

TTHSTER T E 20, B L URBOEEZ T, BEEBLLTI—K

Z ZTEHEER L - EEEE O & EEE % X FFRY 7RI REEREEE2ERA L. K6
4 BIXURS5RT. 30X50mD " MDEHES T A CEBEBEANVY v HOFME 21T, SEOERT
BAEE L VAR F— 2 FER, BRCENEEET R Lo e NEERICER ZEINL, HiEhlE

5, BRE, ARAY—IZZ AL BRIV, TOARA MTE2 LS CEEREZ TV, THEDRERM
FoCRERESSE O LARETH LM, RAC  BUTEACEEL ALY 7 REREICRE L,

HEBOAETEERIHRE T 4 X107 Torr, FHT1
~ 3 X10-° Torr, BEHEE1X0.3A secBETIT-

S N i 7.
a \‘\ Metallic
4 & Spacer e m el -

'3 ; vy ,/‘#/ — Substrate T~
Sample — ¢Electrode - (Quartz Glass) N
/777777 !

Substrate /N?ua.itz
oniter
4 REREEEES Thermocouple :
Metallic * , High Voltage
/ .
Electrode (A \) Spa::er (A9) ‘\ . 20KV

1
t
1
)
1
[
t

A

Substrate (S70;)
v

. Evaporation Source/
-

-~ -
~
- -

3 ¢ f
AN | 1 .
Sample P(VDF/T.FE) To Turbomolecular Pump
5 FE A 6 FEHEN

*1 EBRIPOEERME(, DEF4LCTBT AL F—BIUEBOEHS)

AR VDF/T:FE BE | a b ET)OX-‘ZEE HERE | B f:':‘3 B
No. (A) | (A) | (A) (C) (& /sec) |(X10~*Torr)
1 73/27 3600 | 5100 | 1800 60 0.36 3.3
2 73/27 3900 | 5100 | 1200 65 0.36 2.8
3 73/27 2600 | 3700 | 1200 65 0.26 1.6
4 73/27 4000 | 5100 | 1800 80 0.55 2.7
5 54/46 4950 | 5100 | 1200 85 0.80 3.3
6 65/35 2400 | 3700 | 1200 85 0.06 1.0
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3.4 EEBEEE

HHELT, F1FvITEIVRELTORLLR
VDF/TrFE &= &K EHER L. R1CHEPOEA,
BB ARA F—DEABIUVERERMG2ET. (BEE
REEROEERFOFA, EEERIFEHEERT)

4, RRER

2T, TANLEFREEREERNOLE RTS8
iz, P (VDF/TrFE) ® ¥ % & » 7 4 VA5 % (73mol
%, 25um) OEERIT-oI:,

X 7 12600A D Au BRE % WEICES L2 k2,
120°CT 1 BRI ZVALER U 72 %, 0.1Hz O =A% HIm
UBOBERICX 2ELERTH, HAKEZEATY
VAMBREHROTVLS, EROBERIN3I@DTEE
A/, TRk y, SELZHERRS ER ICEE
LTwaZ ERERank.

WICESEBERHO L0 ICR Lz v 2AN, EE
EHABOBE L EREBRD, 27, AIEROEE
DOHEREITI 120, KD 2ODFHERLITo /2.
B-REEIUEEEL, BHEEBELRORETO
BEABCBI3 Y =7REETOQ-VOEEH»S
BBMOZEKROFEROHELTo%., ThCED R
NA Y — RO SROBHEESESEY 2 EERT I
EER SN,

Bo, BERAMEZREAV 2ROBEY T AR
BWT, LHREELANOMOMNBREREY —EWRD

D (uC/ent)
10

E (MV/m)

P(VDF/TrFE)

73mol %

10 FrANT 4 VA

K7 F%RA M7 4 VARABOD-EREHR

—(2) AZEEREROSERE—

o 0-0-0-0
Umfﬂu
§ o k2 73mol% 39004
© g 27°C
cf/// 0.17H,
DD
1 1 1 1
0 1 2 3 4 W(ke)

8 MWMEWLIFEXROMEEDEL

TDIEBRAT T I ADLERHERZLITVE, Q
SVOMESE 2BE L. M8 K ZDORRERTH, WE
L HIESRIML S L —EBEICHELEL ZL0b
»b,

IhiE, A LEBOMOBRERZL 250, b5
WIZEHEDH - Th —EOHERICR NI KEICE -
e EEERLTCHS, ZHICEY, —FEBEIEL:
LIADHEEMTITHERT> 7.

Z1ORABT6FBHD665mMol UORKHIET &/
ey a—bLTTF—FBnhih>7DT, Fhll
HOFEBREEZK 9 1RT, (1)~4)E73mol %DaAK
Z20.17THz TEEFACBECHAZELALBRTH2. &
Bbickb, 2P0 RBHE2HDDT 4 VAL
ERTHBOBRSAR> T2 0INL, LT
B AAEH T TS, £/, AICERTCTRIEE
MNEL BB ONT, FIZIEGD & 515 5 AP
DUBERNC R 2ERSE SN, Zhid, Bk
EEEROEERZT, DBFOBENIRESINDIO
LT, BEX 22 FERENNS{FERPTIRS
e EBbid, 22T, BE#SNSUOUNATIED-ET
3724 Q-Viziz > T b Dk, R L BEOMIZZR
OEENZVEIIRCHEL TERLLZC 25T,
ERICEEZEML T EVOESFEEICKE R
2727297, D-E LM 2ERICH 5 Q-V R EBE
e L, ZhizZEEHoizl v, fmE-8BHo
EATHCHERD Y, BRI T U DOES]
FEEE &R L, EERICHARICEHINS N2 EETIE A<
EROBEOSTOEELEEINTVELHRELL L
Tw3bDrBbhd, 7z, BREsZWIRETOHE
FERBOWTOHBEEMMEDEHF v A b7 4 VAN
T1/100R8E £ oz,

SHEOERTIIENVIOER T -y 8972 TE
o tzds, (5)D54mol BRDFEFHCH B LI ETD
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—100 v 0 ;E MV/m)
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0.17Hz 0.17Hz
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ZTCHE, BEEELHEL, REEHEET BRI
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ZEERATND,

QoW TREIEROMEL Y bEEZ D b DI
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A Method for Correcting Vapor-Liquid Equilibrium Data at Low Pressure.

In measuring vapor-liquid equilibrium relation at low pressure, concentration of lower boiling

component at liquid surface falls in comparison with that of the bulk liquid due to surface evapora-

tion. Therefore it is difficult to measure a thermodynamicaly consistent vapor-liquid equilibrium

data.

In this paper, we propose a method for correcting vapor-liquid equiribrium data by taking into

account mass transfer rate in liquid.

Toru WATANABE, Katsumi HoNDA and Tsuyoshi MUNAKATA

1. #

Ry b AFNBAOKETHEEELERE C X 2 BERK
FHEHIEICB W T, WEC L 3HE LESERTE
<%0, BEORICEEE,IEIVICIL, REX
FEiZh T, 22T, BEELEDETCLTY
WEAACEBESHREEL S, 200, SAEERRZ
WEREA IR ¥ 1237 <, WREREMR & T
REHZELTWEIDEEZONE, TOI LD
TRV TR LD, n-~"TF -tz F
(£FE =#=760, 200, 50mmHg) RLENTH 212D
NTRELSREBETEL2OEGVNKRELL 5D
e bEEENT,

F72, HIHRVCRLA & S CHRABEREENELC T
LEBAR TRTRELLHE ST, FEEBR

il

TEHBLLHAEEINPTVEVS b T3,

FEEOT-LERTHEEBRICGEIY 2 VBT F v
-V FNUEEAFUFR (=50, 20, 10mmHg) TIZ ¢
NTAESE, EBRBEOZF ARy n 7TF VT
Va2 — VR TIZ50mmHg TE%, 20mmHg TRRF
BELHES I,

Z2IT, RRTEIBEHNOMERSEE2ZEREL
TIRMAEER E R 2R 2FEL, ThixH
WTHIEEERHIEL, ELLWRIKFEBRE2HEEST S
KB DWW TRE L7z,

Fh, REC IV ROL-K[EHEOMEK L,
Herington? D 5&E TREMOHE 21T, BIIHET
E LR TR,

2. HEBEBRHET N

AR L7 &2, BEETOXKFEAERZ F Vi
BUTREERERICZ VR T WY, WREMTEITE
Fig. 1 D & 5 WEEWNRHSEL, RETOERERDT
DEEIRREDZNLIDNELS BB EEIOND,
—7, ZESMHTRREELLEKILZ O F  EESF IO
NTEHEENSDT, Fig.l DRCHAELECEER
EidnrEzons,

-T, ZOBREGREDEFR L, ERER

Nt} y Vapor
(=NatNp)
Liquid surface
Liquid film
X Liquid

Concentration x,y[-]
Fig. 1 Physical model of mass transfer

HISEN TEARE CEE SRAOYMERROREEE

LTRSS A OB %2 £ 5 L kA ek 59,
Na=N.y

=kx(x—x)+Nx; D
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22T, N(=Na+Ns) 3HFEEE [mol/cm?+s] T
b5, iz, kx BEYEFRFEH D RAMELERE
T, BEERIC L, WEBERER NS WEE
DHBEBE R ky L RAC L VERD T 5 34,

kX =N,eMkx/(eMVix—1) (2)

ZOAT, N=0DE kx—kyx &% 5,
¥7z, RETOBMEEx, X ORI VERATEZSH
5.

x=(yN;—xkx)/(N;—kx) (3)
EZAT, RETRRESFERECH 2 LIRETH
ERABECORMER ik y e Fchs Z Lickd, %
ITERSN2WABER x 2 x CBEHBIZ L
ZE o TFHEBEEREMS  EMNTREL B, WAK L
AECOEKDOE, T2bbBAEROBEE %
Ax=x—x;:BFEGB)RLD

Ax=Nix—y)/(Ni—kx)

=K’(y—x) (4)

{HL, K'=1/(kx/N.—1) (5)

ZIT, B2 LOBEEHFIZOVTRENT 2 LT
DEHITk B,

GYRITBWT, Fl2iE

I) N> 0 Ehizki—o DRI K=0%&%D,
X =X THRENCBEARIEELC 2,

I) N2ooZ i kx—0 DBBCE K=—1, x,=
X=y &R0, COBEERARRLEZ SNKBOHK
Ei3el s,

5B, BERAOKEFHRUEEBICB LTIk Ny, kx

(B4, W%, BREEORE) ZEROEL L2 L
EZoN2DTAx+0ThHD, Ax 3BEREEZHDZ
LWk B, LcisoTI) IGEWERUHETERET 3.0
EyH3, Hb, N— 0 3HEARNOKEFEE
YT 528, ERAOBECIBROEELASLIL
T (k%K) EBETLILELH S,

DY, ELOWRIEFET — 5 285003 ER
HERPECL, BREERH LLABRLDOTHS
B, BREEZEL T2 L, BACERTELLWER
FET— I BR/ONZ VLY, Fi, BREENETE 2
L, WSRO > TBICY > TZDEEHEKET D
ThEOFES TERY, ERRE, BPEET LR
HEANTERIET 243, ZRTHEERTF—I1B5h0
RWIEbHB00, [EFET - DOFEERTTS Z
EBBBIZR S,

3. MEBBHETIICLIZA3SEEET—50
®E

3.1 HBLLULKEFET—5Y
B L 7-EBEEFVIC L 2B TR ELES

W7 — 21, RIERYO n-~7F Y- bV VRO
200, 50mmHg BIFEbDTHD. ZORKIHT S
Herington O AE2IC & 2 EEEOHEZRIZ
50mmHg :1=—2.13x10"% 21=0.0840
Tmax=308.5 Tmin=300.2 6&=8.3
D=56.5 J=416
200mm Hg : 1=—0.351 >1=0.0643
Tmax=341.3 Tmin=332.0 6:=9.3

D=54.6 J=4.20
ZzT D=1001l/2 (6)
I=£1log(y1/72)dx (7
2=fllog(71/7z)ldx ®)
J=1506:/Tmin (9)
6r=Tmax—Tmin (10)

WEFNH D>J+H0E R D REETH -7, (BB
Fig.2, Fig.312RLTWw3.)
/2, ZOREK/LTIE, EANTHIELE, D&
JOEIREL 2 2ERABA ST,
3.2 KAELILDOKELV Ax DE
EHEx, y 2 E» 0 Ax BHZ 1k @), G)A» 5
b3 L5 KTHbE NEkx 2#ET2LEN
b3, NEBEFHLELTORREEL2ORD R
3, —Akx @R LB ke NEEATV S
9, kyDHEEREFEEAENZVOTHL YL, 22T
kyDHEEZEE LT, BEHLORBERTmABREICE
J2AKHAD COBNEBR T 2RATHREIND
TEEERO 2@ L7,
kxD/(cDv)
=0.322(d’nov/r)* (s /oL DL)? (11)
{HL D:#EZE [cm] n: EEH [r.p.s]
d:#BRREE lm] w BHEE (g/(mes)]
pu BEE (g/c] Dy o BHLEUREL [on/s]
c: ENEE [mol/a]
CITRVESEREEAEER, BERFICOVWTH
D=7.5cm, d=4 cm, n=8.33r.p.s, N,=1.26%10"°
[mol/ (e = s)] THo7z.
g7, AT I - VI Y ROYEEIZATORT
K.
©pL=0.89111-10.299949x +0.121338x>+(—1.25727
X107%+2.46616X107°x—2.59123 X107 %x2)t
+(3.67890 X 107%—2.61854 X 10~°x + 2.86538 X
107°x*)t* [g/on]
O 1={(—2.62+0.67x)t. +537—133x} x107° [g/
(cmes)]
©DL=1.253X10"%(1+0.02t.) [cn?/s]



FHEIESEEMFRLE £ 215

Oc=p./M  [mol/uf]
M=Mx+Ma(1—x)
=100.21x+92.14(1—x)

-7 -V RIEBITAHEEX, v, t 2
W, )R & D keEBKD, ()& D kx 25EL, &
SIGIAL D KEXRD, (3), (DHXLD x, Ax 25
7z, F0 o OFER £50mmHg, 200mmHg i3t L T
Tablel, Table2 KRT. Ax ¥ x KL, ERTE
RWRKEITHY, g/, KOBEIRERIC LV EIE
RolBEERLTVES, I, HENEDLD LS
BEDLD, WEEREDLL1:DTH 5,

3.3 HWET—F2I2xT 3 Herington dFHICL D
BRI DR

EBEAESY, BRARSOEHEZEROLEZHIEE
LT B &, MEEIHLTIEBITIE,

I'=n/r=y(1-x)p:/{x(1-y)pi} (12)

"=y v =y(1—x)ps/{x(1—y)pi} (13)
P x I AXDHERHELIZEZXD y DELTH B, |
WUED AX L TREELLLDH 208, BEEL
WL T /prDEZIZFEAYERTES D,
RELTAX WL T p, /Dy DELHW|ETES, %

101

T/ EADREARCBO TS, 22 Tx<
XZDTILKI’ER B,

ZIT, n-~7¥ -tz rR50mmHg D7 —2%
123t U C Herington O /53 TEE L /2. F#R % Table
1, Fig. 2 WCHIEE & HF¥ TRL T,

Z2ZT(12), ANATHWLETER R

n - Heptane : log p;"=6.90240-1268.115/(t+
216.900)

Toluene : log p,°=6.95334-1343.943/ (t +
219.377)

HERRIZ

1=—3.68%X10"% ==0.092

T max=308.3 Tmin=300.2 6:=8.1

D=4.00 J=4.03

D<J z#7nLTBhELLHESND,
n-~7%>-hnx>200mmHg 2B WT b REKERE
HELERE2HEEML #£12 Table2, Fig.3 @rw7.
HERBRIE

1=-7.17X10"* ==0.0698

Tmax=341.1 Tmin=332.1 6:=9.0

D=10.3 J=4.10

x t X X; Ax v Ky kx K’ log(y'//y))  log(yi/vs)
50.58 34.6 .0565 .0488 .0077 .0910 6.269E-05 6.921E-05 .2226 0.09169 0.02472
50.07 33.9 .0792 .0655 .0138 .1400 6.178E-05 6.830E-05 2262 0.16735 0.07807
49.79 31.8 .1762 .1514 .0248 .2795 5.851E-05 6.503E-05 .2403 0.13674 0.05790
49.54 29.9 .3185 .2901 .0285 .4283 5.468E-05 6.122E-05 .2592 0.06115 0.00274
50.44 29.1 .4230 .3926 .0304 .5350 5.242E-05 5.897E-05 L2717 0.04764 —0.00711
50.19 28.4 .4620 .4347 .0273 .5602 5.144E-05 5.799E-05 .2776 0.01569 —0.03219
49.44 28.4 5722 .5574 .0148 .6235 4.974E-05 5.630E-05 .2883 —0.08452 —0.11065
49.71 27.2  .7095 .6972 .0123 .7500 4.737E-05 5.394E-05 .3048 —0.08939 —0.11508
50.80 27.5 .7108 .6983 .0125 .7520 4.748E-05 5.406E-05 .3039 —0.08681 —0.11293
51.29 26.6 .8110 .8041 .0069 .8330 4.595E-05 5.254E-05 3155 —0.12013 —0.13952
50.36 27.2 .9060 .9012 .0048 .9210 4.525E-05 5.184E-05 L3211 —0.09775 —0.12176

Tablel Calculation of Ax by K’ (presumed) at 50mmHg for n-Heptane-Toluene

n t X Xy Ax y kx kx K’ log(y /vy log(w/vs)
201.0 67.8 .0505 .0439 .0066 .0895 8.078E-05 8.724E-05 .1688 0.15569 0.09206
200.4 68.1 .0782 .0694 .0088 .1297 8.004E-05 8.650E-05 .1705 0.12605 0.07021
199.4 64.3 .1165 .1066 .0099 .1718 7.678E-05 8.325E-05 .1783 0.06319 0.01978
198.8 65.8 .1790 .1632 .0158 .2662 7.571E-05 8.218E-05 L1811 0.09354 0.04513
201.6 63.8 .3135 .2944 .0191 .4120 7.106E-05 7.755E-05 .1940 0.04782 0.00860
200.2 62.5 .4598 .4406 .0192 .5525 6.701E-05 7.351E-05 .2069 0.01703 —0.01666
201.0 61.2 .5730 .5574 .0156 .6448 6.411E-05 7.062E-05 L2172 —0.02027 —0.04784
201.9 61.1 .6760 .6659 .0101 .7210 6.219E-05 6.871E-05 .2246 —0.06633 —0.08620
200.4 60.2 .7076 .6996 .0080 .7428 6.128E-05 6.780E-05 .2283 —0.08629 —0.10295
201.2 60.3 .7120 .7040 .0080 .7472 6.125E-05 6.777E-05 .2284 —0.08529 —0.10210
200.1 59.0 .8084 .8014 .0070 .8380 5.923E-05 6.575E-05 .2371 —0.07270 —0.09206
198.7 59.3 .9070 .9043 .0027 .9180 5.802E-05 6.455E-05 .2426 —0.10672 —0.12045

Table 2  Calculation of Ax by K’ (presumed) at 200mmHg for n-Heptane-Toluene
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0‘2 T T T T
® Corrected value

(K"=Presumed.value)
D=4.00 J=4.03

OMeasured value
D=56.5 3J=4.16

- -

log(rq/19)

-0.1

-0.2 1 1 L L 1 1 | 1 1

Fig. 2 x vs.log(y:/y.) for n-Heptane-
Toluene at 50mmHg

D<J+10THRELHESNS,

50, 200mmHg THIEMET —5 (Fig.2, Fig.3$0
O L THRBLLHFEINLY, HET -2
HLTRELLHESNIEENICHES L, (AU
< @HED)

3.4 BOEFHIEBLERLEILEOKDE

FRIIBW TERRECEBOEMFR L, 2IZFE
—IZLTWwBDT, N, kx bIFERICEZ D EEZ
shd. 1272, M, BEOEVWIZLD, WEENR
REDTZEDEENEZ GNP KOHRIC L 22
Vit Table 2, Table 3 WG RENZBETH B, - T
KK LIS TIEE—EEE2LDEEZLTRNT
h25, TITKOERELCHEEL T ERD,
D=0 (Z D354, Herington O HETEICES L HE
Ehd) L3 KOE2EEL ..
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Fig. 3 x vs.log(y/y.) for n-Heptane-
Toluene at 200mmHg
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Fig. 5 x vs.y for n-Heptane-Toluene at 200
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WA 2 RIEL T S - SFEHER IE Her-
ington {FEIZ & D BANFEICES LHES K, FET
¥ kaHETENR, [RBFET -0 X D ERY

T ERLILPUETH S, Sk, HoLkEt
G, BN ®) TKEHHELTRET 24089 D
5.

Nomenclature

x=mole fraction of more volatile component in
liquid -]

y=mole fraction of more volatile component in

vapor [—]
t=temperature [°’C]
7z =total pressure [mmHg]
y=activity coefficient (-]
D=defined in Eq.(6) (-]
1=defined in Eq.(7) [—]
S =defined in Eq.(8) [—]
J=defined in Eq.(9) [-]
6-=defined in Eq.00 (K]

Tmax =highest boiling point in isobaric data [K]
Tmin=lowest boiling point in isobaric data [K]
N,=evaporation rate [mol/ (cm?+s)]
kx=liquid phase mass transfer coefficients
[mol/ (cm?+s)]
kx =liquid phase mass transfer coefficients at high
evaporation rate [mol/ (cm?-s)]
{subscript>
1=for more volatile component

2=for less volatile component
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The Health Care System and Hospital Architecture in Europe
Part 1. Finland and Sweden

I visited Finland, Sweden, France, The United Kingdom, West Germany and The Netherlands for
three months to study about the health care system and hospital buildings, especially ward planning
in Autumn, 1989.

In this paper I mentioned about part 1 in Finland and Sweden.

Almost the health care services in Finland and Sweden developed through public initiative, so
almost all the hospitals are managed by municipal bodies or communal federations in Finland, and
provincial bodies in Sweden.

We can see several different features in the ward planning of some developed Western countries
such as Finland, Sweden and Japan. These hospitals have a smaller number of beds per nursing unit
than those in Japan, so the overall floor area of the wards per bed in Finland and Sweden is larger
than that in Japan. The living spaces available for patients in hospitals in both countries are larger

than those in Japan.

Choichi SHINYA
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County council areas and medical care
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A Study on the History of Architecture Planning of Hospitals

in Japan since 1860’s. (Summary)

Choichi SHINYA Professor of Architecture
Ariake National College of Technology

(Received September 21, 1990)

We can classify hospital buildings in Japan in five types since 1860’s, e. g., hospitals affiliated with
medical schools, military hospitals, public hospitals, special hospitals and private hospitals.

The hospitals affiliated with medical schools have been the most influential in Japan. These
hospital buildings has been developed according to the contradictory relations with hospital functions and
operation systems under the influences of various elements, that is to say, the development of medical
science, nursing, and architectural technology.

1. Hospital affiliated with medical schools

The development of hospitals affiliated with medical schools can be classified in five stages;
1) Germinal Stage (1722~1867)
2) Formative Stage ; The clinic systems for general medical practices (1868~1877)
3) Specialized Stage ; The clinic systems for special practices (1878~1893)
4) Systematic Stage (1894~1917)
5) Independent departments Stage (1918~1945)

1) Germinal Stage (1722~1867)

(1) Koishikawa hospital by Tokugawa Shogun- =
ate in 1722.

This was a first Chinese medical style hospi-
tal in Japan. It had 40 beds for inpatients at
first, and it had 150 beds in 1729 (fig. 1).

(2) Establishment of many medical schools by
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126 A Study on the History of Architecture Planning of Hospitals in Japan since 1860’s. (Summary)

hospital with modern medical school in:Japan was built in Nagasaki in 1861, designed by a Dutch army
surgeon named Pompe van Meerdervoort (fig. 3).

The hospital buildings were H-shaped wooden building composed of two-storied double pavilion wards
and a one-storied central building, equipped with 124 beds and medical installations (fig. 4 and 5).

Dr. Pompe presented the planning project of hospital (fig.6) to Tokugawa Shogunate (the then
government) at the time of construction.

We can find some similarities in the methods of planning hospitals between the project by Pompe and
“Handleiding tot de kennis der Burgerlijkeen Militaire Bouwkunst” by Storm van’s Gravesande (1850)
and “Notes on Hospitals” by Florence Nightingale (1859), that is, the conditions of suitable hospital
construction sites and the principle of hospital layout and H-shaped planning were similar.

The scale of Yojosho on the first stage was as large as Nightingale’s ward, but the constructed

Fig. 2 Utatuyama Yojosho (1867)

Fig. 5 Site Plan and Presumptive Floor
Fig. 4 Nagasaki Yojosho (photograph)

Plan of Nagasaki Yojosho
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buildings were not so large because of some
reasons.

The ward planning of Yojosho started with
balcony type. This was close to “Hand-
leiding” ward, but was very different from
Nightingale’s ward.

The operation of Yojosho hospital had a lot
of difficulty with Japanese social position sys-
tem and our life style, but Pompe helped them
to promote this operation. Yojosho hospital
had a very large infuluence upon the early
Western style hospitals affiliated with medical
schools in Japan.

(4) Field hospitals during Meiji Restoration War
(1867).

A lot of temples and houses were used as
field hospitals, and it was proved that Western
Medical Science, especially surgical treatments

was superior to Chinese Medicine.

2) Formative Stage; The clinic systems for gen-
eral medical practices (1868~1877)

The Japanese Government adopted Western
Medical Science officially and founded a medical
school and a hospital in Tokyo and devoted efforts
to the training of physicians by inviting army sur-
geon and physician from Germany (fig. 7).
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Local self-government also established their medical schools and affiliated hospitals respectively, inviting

physicians from Europe and America (fig. 8).
These hospitals in the early ages of the 1870’s were reconstructed by the existing buildings, for instance,
Daimyo (feudal lord) mansions or temples, etc (fig.

wd ™

9).

Almost all the hospitals in local areas were

under influences of the Dutch Medical Science in

spite of Tokyo medical school and hospitals in-

fluenced under German Medical Science and the

clinic systems were for general medical practices.

The various functional spaces were not separated

except dispensary and the size of hospitals were not

Roou

so large.

3) Specialized Stage; The clinic systems for spe-

cial practices (1878~1893)

Fig.

10

Medical Department of Tokyo

University and it’s affiliated Hospi-
tal (1877)
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the university. The Tokyo medical school and hospitals developed into the Medical Department of Tokyo
University and affiliated hospitals in 1877 (fig.10). These were constructed on the model of German
University and affiliated hospital. This hospital was composed of one-storied wooden buildings of almost
bilaterally symmetrical fingerplan type with axes.

After the Medical School Act in 1882, many hospitals affiliated with medical schools were constructed
in local area. The Act prescribed that medical schools had to own their affiliated hospitals and these were
under the obligation to employ more than three Bachelors of Medicine, who graduated from Tokyo
University. As an inevitable consequence, the clinic systems were for separate medical practices under the
German Medical Science and diagnostic and treatment departments, particularly operating theaters were
(fig. 11 and 12).

Tokyo University hospital held a powerful control over other hospitals through the dispatch of talents

separated.

(physicians) and had the most influential among all of them in Japan.

4) Systematic Stage (1894~1917)

Tokyo University was raised to the Imperial University in 1886 and The Imperial University Act
prescribed the lecture systems in 1893. The departments of hospital were under the lecture systems and each
clinic was independent.

Tokyo Imperial University hospital which constructed in 1896 was a typical example of this type, that
is, educational, researches, treatment and hospitalization functions were gathered under the lecture systems,
and outpatient functions were separated (fig. 13).

Kyoto Imperial University Hospital which constructed in 1899 was another typical example, that is,
educational, researches, treatment and outpatient
functions were gatherd under the lecture systems,
and hospitalization functions was separated (fig.
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14).
After that, other hospitals affiliated with medical schools were built under the influences of these two
types (fig. 15 and 16).

5) Independent departments Stage (1918~1945)

After World War [, the University Act was issued in 1918. By the Act, Medical Colleges were raised to
Medical Universities and private Medical Universities were authorized, so the facilities of education and
study were very prepared.

The system of doctor’s offices was established by the University Degree Act in 1920. In accordance with
them, the layout and floor planning of the University hospitals developed.

Only outpatient functions of each clinic were independently gathered, on the contrary other departments
were separated under the lecture systems as Tokyo Imperial University (fig. 17) and Aichi University (fig. 18),
etc.

For another type, each clinic was completely independent and all functions, i. e. educational, researches,
treatments, outpatients and hospitalization were gathered under the lecture systems as Kyoto, Kyushu
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Imperial University (fig. 19) and Chiba University.

Regarding the treatment facilities, X-ray rooms and physical therapy rooms developed into each indepen-
dent clinic.

These independence of the outpatient functions and centralization of some treatment facilities mean that
clinics were partly failed in their independence.

Concerning the hospitalization facilities, central corridor type and large open patient room with simple
partition increased as the types of wards (fig. 20).

And patient’s living functions were improved, for instance, dayrooms, recreation rooms, dining rooms,

etc. were made. (fig.21).

2.  Military Hospitals durving the Meiji Eva (1868~1911)

1) Military Garrison Hospitals

Military hospitals was very important in Japan during the Meiji Era.
The Meiji Government founded the army and navy under the national policy to enrich and strengthen
country. Armies were stationed throughout the country, where medical treatment facilities were systemat-

ically constructed.
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In 1871, the image plan for military hospitals was made by Ryojun Matsumoto who was the director of
Surgeon Administration Department. His plan was reasonable and interesting because of constructing some
appropriate hospitals (100 beds) instead of a large hospital, but they were not realized.

In 1874, the model plan for the military hospitals was made under the guidance of a French Military
engineer, named Charles Jourdan, who adopted a rational method of determining the scale of the hospital
according to the number of soldiers in the garrison.

Kumamoto Garrison Hospital (in 1875) (fig. 22), a typical example of the military hospitals built in those
days, was composed of one-storied wooden buildings of bilaterally symmetrical finger plan type with two
axes and equipped with a large courtyard in the center.

In 1893, the standard planning for the military hospitals was made under the influences of German
Medical Science, which was the first important standard of hospital architecture in Japan. Most of the

military hospitals which constructed afterwards were based on this standard.

2) Military Reserve Hospitals

In addition to these Garrison Hospitals, many reserve hospitals were built during the war, for instance,
the Sina-Japanese War and the Russo-Japanese War.

These hospitals were one-storied temporary
wooden buildings of pavilion type modeled princi- e b e et

r— ===
pally on Nightingale Ward. - '-----]-Moraur--! L Esechiatry___
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3. Public Hospitals from 1868 to 1945

The public hospitals were general hospitals established by the prefectural, municipal and town author-
ities, not the hospitals affiliated with medical schools, company hospitals and special hospitals.

The public hospitals had been developed under the various influences of the hospitals affiliated with
medical schools. Time was about ten or twenty years behind.
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The development of the layout and floor planning of the public hospitals can be classified in following
three stages, as follows:

1) Non-Specialized Stage (1868~1887)

The public hospitals in this stage were not so large and covered all functions of hospitals except
hospitalization and services into the main building, and hospital functions were not specialized in each clinic.
One of the most typical hospitals was the Karita Public Hospital (fig. 26).

2) Specialized Stage (1888~1910's)

The public hospitals in this stage became larger and complex, and all functions of hospitals except
administration and dispensary were separated from the main building by the specialized clinic systems.
The typical hospital in this stage was the Fukushima County Hospital (fig. 27).

3) Systematic Stage (1910's~1945)

The public hospitals in this stage were composed of specialized departments with their own clinical
facilities, for instance, examination rooms, treatment rooms, waiting rooms, operating rooms, etc.

The typical hospital in this stage was the Yamanashi Prefectural Hospital (fig. 28).

Reinforced concrete buildings were constructed after the Kanto Earthquake in 1923, most of which,
however, were mostly intensive plan-type buildings shaped like the Japanese character—H or H and had
problems with respect to flow planning, sunshine,

and ventilation, etc. g ’_]—I—I—l
C——
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A Study on the Changes in the Types of Office Buildings from the
Meiji Era through the Taisho.

The purpose of this paper is to clarify how the office buildings were planned from the Meiji era

through the Taisho in Japan. What is observed is as-follows. In this period were seen two types

of office buildings: each of the buildings of one type was divided into some blocks by the walls,

whereas that of the other showed no division.

But the economical plans of the office buildings were

demanded, which meant the necessity of the enlargement in the areas of the floors, and caused the

increase in the buildings of the latter type. The original building which introduced these two types

was 'Mitsubishi Building 1’, and the central-corridor model, which is typical of the latter, had already

shown it’s appearance in the Meiji era.
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Fatigue Crack Propagation Characteristics of
Explosion Hardened High Manganese Austenitic Cast Steel

Explosion hardened high manganese austenitic cast steel rail crossings are now put to trial.

The hardness, the residual stress, the resistance to wear, and the like have been examined. This is

a study on fatigue crack propagation characteristics of the steel under repeated pressure load.

Shiro OYAaMA
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On the Time Domain Analysis of Electrical Networks
by Power Series Expansion

This paper presents a numerical analysis of electrical networks by modified power series

expansion, and the equivalent circuits of recurrence formula are considered. According to our

experience, it is difficult to introduce the response of electrical netwerks for students without enough

knowledge of mathematics. We believe that to solve the response by power series expansion can

help the insight into the electrical networks.

Seisiro KoNpo and Kazuo Tsuji
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0.4 0.32968 |  0.33067 | 0.32968 0.32890 0.32636 | 0.32112 | 0.31294 | 0.30200
0.5 0.39347 |  0.39583 | 0.39346 | 0.39172 0.38626 | 0.37554 | 0.35962 | 0.33934
0.6 0.45119 |  0.45600 0.45116 0.44783 | 0.43788 | 0.41926 | 0.39293 | 0.36101
0.7 0.50341 | 0.51217 | 0.50335 0.49766 | 0.48144 | 0.45255 | 0.41363 | 0.36874
0.8 0.55067 |  0.56533 |  0.55056 0.54159 |  0.51725 | 0.47594 | 0.42297 | 0.36481
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1.0 0.63212 | 0.66667 | 0.63180 0.61313 | 0.56712 | 0.49623 | 0.41385| 0.33191
1.1 0.66713 | 0.71683| 0.66664 | 0.64139 | 0.58210 | 0.49505 | 0.39875 | 0.30760
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1.4 0.75340 |  0.87733 | 0.75200 | 0.69968 0.59346 |  0.45859 | 0.32983 |  0.22477
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1.9 0.85043 1.23817 | 0.84534 | 0.72513 0.53363 | 0.34266 | 0.20006 | 0.10923
2.0 0.86466 | 1.33333 0.85839 |  0.72179 0.51447 | 0.31747 | 0.17743 | 0.09254
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Time NT X = F a
[sec] HEfE 0.0 0.1 0.2 0.3 0.4 0.5

0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 . 00000
0.25 0.24132 0.24125 0.24131 0.24137 0.24143 0.24148 0.24151
0.50 0.45624 0.45500 0.45600 0.45694 0.45779 0.45849 0.45901
0.75 0.63300 0.62625 0.63123 0.63585 0.63987 0.64312 0.64546
1.00 0.76276 0.74000 0.75554 0.76961 0.78156 0.79098 0.79759
1.25 0.83993 0.78125 0.81872 0.85181 0.87925 0.90032 0.91475
1.50 0.86239 0.73500 0.81176 0.87787 0.93134 0.97140 0.99817
1.75 0.83146 0.58625 0.72672 0.84474 0.93785 1.00590 1.05026
2.00 0.75162 0.32000 0.55674 0.75076 0.90005 1.00650 1.07421
2.25 0.63008 | —0.07875 0.29589 0.59539 0.82018 0.97653 1.07356
2.50 0.47626 | —0.62500 | —0.06084 0.37908 0.70117 0.91970 1.05201
2.75 0.30106 | —1.33375| —0.51764 0.10313 0.54646 0.83988 1.01320
3.00 0.11614 | —2.22000 | —1.07789 | —0.23050 0.35981 0.74094 0.96058
3.25 —0.06680 | —3.29875| —1.74428 | —0.61928 0.14519 0.62665 0.89735
3.50 —0.23676 | —4.58500| —2.51882 1.06021 | —0.09339 0.50059 0.82640
3.75 —0.38408 | —6.09375| —3.40289| —1.54995| —0.35192 0.36607 0.75030
4.00 —0.50092 | —7.84000| —4.39730| —2.08489| —0.62648 0.22612 0.67126
4.25 —0.58169 | —9.83875| —5.50234| —2.66119| —0.91332 0.08346 0.59118
4.50 —0.62323| —12.10500 | —6.71781| —3.27492| —1.20887| —0.05951 0.51165
4.75 —0.62496 | —14.65375| —8.04306 | —3.92204 | —1.50977 | —0.20070 0.43395
5.00 —0.58870 | —17.50000 | —9.47704| —4.59849| —1.81293| —0.33834 0.35912
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2B o OEEBDICIEE R L LN 5, 811
HHEOKEVHEICOWTHHAMTH 2D, £7-

BHThhIEO»IC ¢ DEEZEAT LDV T
BEBOFETH S,
FIETHHS A &I CHERCHN2EFOEK T
BEHER 2RO 20 REE TRy 2 v 2FBETAEE
BETCIEEOENTE 5, HENTEENLHESE
BATE2DTHESED L 25Tl LD ICEER
BEDBAHLTEHTHZ LEZ 5,

HE PIEONE, &, 777 REFERIEROR
BRIy F by Y2l LOVHEALTO R0
B IDOREEMEY TBILELHTE T,

X 273

1) C.A.Desoer, E.S. Kuh (#A&FR) : “EXKMEEA
M (F)”, 7v4 vEEHRKR (1977)

2) R.A. Rohrer (¥, BEHR) @ “REEHRE
EHERAF—", FB1 (FF48)
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Development of Transputer Board Added on Personal Computer
and Applications to Mechanical Systems

The computing power requirement becomes the most important factor to realize real time, high
speed and accurate control of mechanical systems. Most of the control methods can not be applied
to actual control systems, because these algorithms are complex, and it is difficult to calculate in a
restricted sampling period. In order to achieve the demands mentioned above, Transputer T800 has
been used in this study, which delivers about 1.5Mflops, 10 million instructions per second and easy
extension to parallel processing with serial links. Transputer board suited to our applications has

been developed, and it has been used to compute for inverse kinematics and inverse dynamics

problem of a six degrees of freedom manipulator, using the C programming language.

3 times

computing power are obtained in comparison to the other type 32 bits microprocessor with numerics

Ccoprocessor.

Shinya HARAMAKI

1. 3 C & I

SEE, AAZHNY AT LA BNT, BEE
BELOERSEEI22H3, —FH, ThL5DEXR
WIEZ 2 REFIFEROSEFICB W TE, BL OH|E
FRIBEEZNLTVWE 00, EBICERESATY
BEIEDRVES 2B,

ZFOEBHELT, XAZANVVATALADT 4 ¥
HECBLWTRFEOY > 7Y > ZEEHEE (—BTik
ms A —4%—) TEERELLLFEHT VT X 20
HEMERITbhbhbRITINERS W I LIZH B,

-T, InSOMEOHRICEEEREEDHE
ETSHENEY AT ANLETHDL LEZLND,
Trv4 Xy RUDSP I & A EELED SR
2Tk, EAN—F Y2 7RUO7 27 S5EERA
WTWB I HBERRAPRREOETE S, —77, I
Ho=A4r7uraryyERuikgs, BRSELA
WEERIC Lo TAM, HARDEEETILRITES
2, BED<w 4 ru7uky +TRIFRICZ DMLE
BEHICRRANRET S, Lo, o~ 707
Oy Y & A AMFISEIIEY AT ABEZ 50508,
WHOwA 7o 7oty Hicid 20 &35 REEENEY
s, BRI SLELR D,

FITARETE, VY BRI TERICHTNE

Y RT ANDIIRSTEER, L bBEEOATHEE
HENBRE N 2FOREA v EAHBREY b7
a7ty ¥ (L5 YA 2—% T800) ¥Eb L
o, =V Frarea—5F LTEfFERLT AV
K- FOBFEET-oL, &5, ERLILR-F2%
BEEio Ry MEIEIC B ) 2 MEEZE R U HEN IF DR
BEAEAL, ZOEHEEENEEE) 2 ERL O TH
£33,

2, PIUAREa—FIZOWVWT

FSUAE 2—F 364y M OBEFE/ NS EE
2=v § (1.5Mflops), WFMBRHDOR 7Y 2 —F—
THBYATFTLY—ERX, 4 KN, FEHET 7R
RAM #WE L2y h 7oty #—Thb, &5
2, BEDOL T VAE 2 —F i &k 5 AT SEULE ® AT
BELr 327012, 4F v >3 L20Mbps D EERFHE
FEEEAS Y TABEA I —T 2 — A () > LFRE)
EFRNBL TS, ZOAERDY Y7 EHNVE I LICE
5T, EDNATE VY —v a3y, HEXEVED
Bl AR ER LI, EFEOLFYL 70
Oy ¥V RATADNBERICRBETE 2R ERD, &
512, ABON—RY 27 ORAHEAEEFSCTE:0
DT T T NANERNAAL V5 T = — AERE S N
LTw3,
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—HY 7 Y 2 7HEOETIH, Occam, /37 VIV
Fortran, /¢ Vv CEOLEFIMBEREELERE
EDRi- T3,

3. R— F OEIRRET LB

3.1 KR—FERHREHE

ShE, NIUYAE2—FR—-FE2EFETIICHELD,
WOBEE WRT At CRBERET£1To 7.
1) R=VFrarvrva—g ETOEE
N=YFNIAYEa—FDIRR—-F LU TEHE
EHET 2T, L/OBEREDAT/ =Y L
AYE2—-yDL/OBEREMAETE, &5
Y7V 2 THEEEICBLTLRERDOY 7 by
TWERTE2X)y v 3b 5,

B/NR O RS & IR

EEHE7 VIV X L0BHRLAELHH L LT
378, THERETTRR/IVBORBERE L,
R— FEEORE, FEEERA LSS, &7, &
FNREBEEND AT R L0 MEEE B 5T HERIE
RTELEBEMERE L THL.

W5 538 A D IEFR M

NI VAE 2= ORETH B AT STEALEAD
WEETABBIE, PFUYAE2—FDED4L4ED
VYR THMER TR 2EBEBRK LT 5.
M1, BEELILNI YA Ca—9 R—FOEKS
oy 7HERT.

3.2 A&7 x—REREBR
N=YFNaAVEa—F I I APa—F DA
VI T 2= RART I ERMR N T A 2 =5
HiESH»rok s, F—SERF TR S—VF LI Y

(2)

(3)

I VAE =S R—FORFEL ZDIEH

Fa—y EoZEE1/0ZMED 0 H~D 6 H)icV
VITESYERENERNTVN-Y YTV VIR
R CORETYEY L, A=Y F LAY Ea—Fh
5D8Ey hF—F%20Mbps DY Y T AT —F 1K
¥, F720d, FRITWV, PSS YA 2—F D Boot 7
U7 LK, TU7LARITHTOT -5 OBZY
Toc L7z, &6, LEQ)EFLT DI, A4~
FT7x—ReRBV 7 ENF L OBEFELARER LD
eI EgEzZRE Lz, —H, M I YAE -5 HIEE
SR EEAA—VFrava—% LD 1/0 Z=HE
DORIFEE (D 8 H, DAH) k=y > 7 L2Ey b
DODHAR—PED ISV A 2=~V kY b, TF
SAXEERRET AL &5 D8 HIZ™
YEYILELIEY hOAAR—MZED, PR
Ea—20&RBr7 —REEWMV AL L.
3.3 PFrRE1—9EDERER

P UAE 2 -5 OBMRIEHERKE LT, EEE)T
AT R/NBEOBERE 2 /7, HE8X Y,
HEESE 2 be—AT 2 /08, Eix EEG)O
FIVAE 2 —SEBEROY ¥ 2 ARSESLE L
75,

FSYAE2—F134 G4 PDET PV RZER
2Fb, 80000000H FiEN—X7 VAL LT, 4
NA NEETEETZ 7 EX3ND, #2T, SEHOR
— RFTi, 7 FVvAZ/@% RAM, 170, KU ROM 0
30BN, FhERE M /34 b, 512K /54
b, 1 MNA N OEREED T,

RAM L Tit, PI VA 2—FHED 4 K3
4 N TREELHEREE S S5 A%ERT 52 2
TARETHB L EZ, ThoRERT2RERNRD

VAN
Bl K [Address| |9MHz (" 20Mbps Links ) Link Driver{ ) &
a E:B)D | [Clock Nt N— %
9 eeote Data Bus JReset Analysel—N
n r—————/Error ControlN\e—/ 5
g Link T800 { ? CNT
- Adaptor __45\n>;ﬁ
A DB ) co12 kool 20MHz< Control Bus NEg
3 Link0 7 5
b — <
£l Reset| Reset —NJAddressN|128KByte 3
S g:m;orl' Error 7 { t B
@% ontro (32 Bits Address Data Bus J
Power
K1 FIYRAE2—2%FK—FOEKELR
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