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ABSTRACT

This project is prepared and intended for the demonstrated
program of how the semi-conductible substance works. The program

itself is a kind of teaching aids. It is for the subject of

Electronic Appliance and Semi-Conductible Substance. For those who

work on the program, by studying through the 8 bit micro computer as

a program maker and applesoft basic as a computer language, will be
Y

able to learn and understand how the,semi—conductible substance works.
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ﬂagﬁuﬁéuﬁLﬂ%aqiuiﬂiﬂﬂuﬂqme%ﬂﬁ%%qwuwwqéwuq5ﬁa silnganndl
vnifnuasdaiengn Tapawaziuade i Sueandy  ulevaanin tansSeiivuns
vinfutuTataeaiainaIunan 8 bit FeaIuuINEUNNNATT AR LAk L na vita
ﬁauﬂawﬂﬂawuﬁqLﬂ%ﬂﬂﬁLﬁuwauwawnnwﬁwﬁqwuﬂaaﬂﬁ0$u w3na 1397 Lie
ANBImIAWIAINN1T L BauTU TN s Eneian w3an1aazia e fueyadiandy

ﬂwywﬁﬂﬁﬂunwsﬁqqwu%%ﬁuiuiﬂﬁﬂauﬁaLﬂﬂ% LB TASAANAD LAD T
uftaeudy  axivn1un BASTC wnfnn tAafun s L fuullsunan 189810
A1¥1 BASIC  @1M7130792%% 1 Taulusunalanedy  mode graphic Way text
mode 1AH1aW1¢%U graphic mode #fu @ mi3afiay 1Fuulafe Low resolution
itae High resolution graphic mode ﬁqawuwinwﬁ%ﬁLﬁﬂugﬂﬁWQﬂﬂéaaﬂqwu
UBNAINNTI%Y  graphic mode ARTUIUNITLALLANAAIGINGT  1H1AIAENE
Lﬂﬂ%ﬁqawuwsnﬁwzﬂﬁLﬁuﬂagaﬁWQﬁ ﬁ?ﬂ%§qwuw1q§1uqﬁﬁa15 19801397 CP/M
$99zanv il card 80 column PMARINIAIABNRI LART 8 bit a?uwsnﬁax%%
qwu%uiﬂsuﬂsugwuﬁﬂga (dBASE program), multiphane program, words-—
star program 1% 2

1uﬂqﬁﬁunﬂiﬁmuﬁﬂﬁﬁﬂﬁﬁaﬁuﬂﬂwﬂiLﬂﬂ%1§LQ3m§ﬂﬁﬁﬁiﬂﬂﬂﬁﬁi)ﬂL%Q
NAGN 1A BNA LA B THATTIIUAUDE TN AT Iﬂﬂtawwzqnuwwqﬁaniﬁa
WAZAAFINNT TN AIUUATUNIIENHITUAYTZ LN 1A TRUT Iz T U1
ede fefuimatutaitminaensdnsrtanas i iaiaesingau (Teaching
Machine) ﬁaLﬂuﬂauﬁaLﬂﬂ%Lﬁaﬁaﬂ%un1§tﬁﬂunwsaau Failnentsznauiian
fufs  3in1sdau il uuz Al Ladan e Tuial  axiiyanaina
ua:qﬂniﬁwéaugaiu N13%59UAANA2 1AD Y iR IANESeU Sz AU Wa L §a
viuapned

aﬁﬁ%u%uuiwaﬂiwﬂnwsL%ﬂun1§aﬂuﬁqLﬂu30ﬁgnuaq§1uaé viuding
denyanana iniidu ﬁaﬂmﬁﬂﬁﬂauﬁaLﬁgﬁiﬁ%%%ﬂﬂﬁﬁﬁmuw%ﬁLﬁutwdiuiﬁwwqéwu



2
N3 L 5EUNI8DY Lﬂﬂqawnn1ﬂiuﬂsxtwﬁﬂqnWﬂéLﬁﬂuIUsunsu (Programmer)
RN LIRS YT ER iﬁsunﬁuéuu%ﬁéﬁﬁagiuﬂqqﬁuLﬁuiﬂsunsuﬁuﬁuwawnﬁwqusz
LN f ﬁquﬁqxﬁ@méﬂmWQLﬁﬂﬁw uazﬂﬁiuﬁLNuﬂLﬁﬂﬂﬁﬁgﬂ%ﬂﬂﬁWNﬂnﬁﬁ N3 138U
% uafUszaudanIn19a1un 18 Farsunsnaunin i funurdangy F9aninay
1uaquﬂuLawwznéuﬁﬁﬂ31N§L%aqnwvwﬁanBuazﬂa1u§w10§1uﬂauﬁaLﬁﬂ%;ﬁwﬁu
nwsa%wqiﬂsunﬁutﬁaL&%ansaau Fa1fudsnilaiiazuntoniittg
UitiﬂﬁﬁﬁﬂﬁﬂﬁiuﬁﬂﬂuﬁiLﬂﬂguﬂi%%uﬂ1§ﬂﬂuﬁﬂ
1. éqL&%NﬂﬁﬁL?ﬂunwsaaugﬁuswﬂuﬂﬂa
2. $IIERIRLIA1IUN 1T
3. B AN TNAN L1 FnauiTduy xﬁiWQﬂgﬁuﬁntﬁﬂu
4 ﬁQH%ﬁéL%ﬂuﬁﬂixaunWﬁ&n§WQﬂnﬂqﬁu
5. @9La3NE L TEug N sundantais ey
ﬁﬂ@ﬂizaaﬁﬂaqiﬂﬁquu WWa L By sen 3w 89un 15 L F0un 1
AUNINE1u13813 1 §nnsadng natada
1. ffuldsun suanan19mn91ure9ta1an (Diode) Fanaiiiy
1.1 ammﬁnyéuaziﬂiqa§1qnaqiﬂiﬂﬂ
1.2 N3 WWIUls (bias) fulaian
AN n1§uﬁ1ﬂiﬂﬂ1U%§qwu
1.3.1 %%1uaqas half wave rectifier
1.3.2 %ﬁﬂuqqqi full wave rectifier
1.3.3 %%%uaqas bridge rectifier
2. WY IUN INUARSN 1IN IUYAINI B LABS (transistor)
2.1 ﬁmwﬁnﬁéuaxiﬂsqagquﬂqwiwuﬁaLﬂﬂ%
2.2 nwﬁﬂﬁiuﬁaﬁuwsnuiatﬂﬂg
2.2.1 Fixed bias
2.2.2 Self bias
2.2.3 Emitter bias
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14DRU L IAYDITA TN UGS AL TAE NSy aSeiniatanNiia 1An s
8 bit 1aniBouAI8IUTUNIN APPLESOFT BASIC  Lilaeainiuiuniutiiety
ﬂsnaungiﬂwuLﬁﬂﬂﬁﬁﬁﬂﬁﬁwﬁ%%aaua%q ﬁﬁﬁ%ﬂﬂiﬂ%ﬂﬂ}@Lﬁﬂﬁ?LﬁNLﬁN J9A23
Lﬁuuuawwq%unwsﬁmuwiﬂsunsu%%auug&iuaﬁﬁnﬁaiu
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Hﬂﬂﬂuﬂﬁlﬁﬂilﬂﬂﬂﬂu (BASTC COMPUTER SYSTEM)

1. ﬁluﬂi”ﬂﬂﬂﬁ@ﬂﬂﬂﬂﬂﬂﬂﬂﬁkﬂﬂi

ZUUNTININLYBIABHAILADS  Brauen LHuRLI 8 R A MR
SRR RREUNEY 7
1.1 wudsusagauavandeeiy (Input Unit)
umiasfsusaya  (data)  wavendeeiu  (instruction)
#3971UIUNIN (program) ugaéQ1ﬁLﬁu1§%uﬁﬁaﬂﬂawuaﬁ (memory)
1.2 ﬂﬁaﬂﬂixuaawanawq (Central Processing Unit - CPU)
VTum s a T SuauARN 1IN MBS AN LAB I
wua  wuandlsznaualy
1.2.1 #WuIpAUAN (Control Unit) mﬁﬁuwwﬂ:vawquu%ﬁnuﬁuaﬂ
ERE LﬂuwuﬂaﬂawuﬁNWHnEQﬂﬁﬁq FARAUNTININY WAT A AN IHLABUN
WUABANIARA BUALE 1D BYATIiY
1.2.2 WUIHAIINAY (Memory Unit) 1745943802 %L08A7NAREN
(internal storage or primary unit) wﬁﬁaﬂﬁtﬁﬂ§ﬂgaﬁﬁﬁﬂ uataﬁﬁqqqu
JWAHATNI NN IR | AU
1.2.3 wuaueuIek 30 1U5HY 170y (Arithmetical and Logical
Unit - ALU) wﬁﬁﬁwﬁfuﬁagawwnﬁﬁaﬂﬂawuaﬁuguuﬁuWﬂﬁuam winluipy oy
AmAndvuitan I $9agiuiuaen1uan Ay ge w13 wAIWIWATLE
VI WHIIEA WA RiaEAd e Ie T 2 d1ude
1.2.3.1 ROM (Read Only Memory) ffumuiuailinaniian
N1T0AITABENS LAY WA I10 L EuTayaneiy ROM q '
1.2.3.2 RAM (Random Access Memory) Lﬁuﬁﬁlﬂ931NQﬁﬁ
LIEIN 0NN B uLaz L Touavu RAM g
1.3 WWILUEAHA (Output Unit) MIMUIHUIIBYRIINHUILAIINATDEN
NMARN U FUTABIN 1 TR NAN Feay



CPU

WUILAIUAN

1 v { v '
ﬁu?ﬂfﬂﬂﬂﬁﬂ l-ﬁuﬁﬂﬂQWNQﬁ RUDLLFAANHA

0 LA
wAEZANHNY U VOYA

RUIHATUIG
EASTRTINTRE §35T

gﬂitﬂﬂtﬁﬂﬁguﬂﬂﬁﬂﬂNﬁQLﬁﬂg
Computer AERHERTY EARRRINECRF R R 1A LA YDA
computer 124 azansilandefariunimieiy iﬂﬂﬁugﬁﬁLﬁﬂéﬂﬁLﬁunws fi
ﬁuﬂﬁiﬂﬁﬁﬁuﬂﬂq computer 5ﬂ§xnau53ﬂﬂ1§ﬂu3§ (hardware) , ﬁﬂwau%;
(software) uaxi%% (userware)

P g ] a4 . ' ¢
2 Hardware #wi8fivpunIsn19IfvIznayfiudaiadag Iﬂﬂtiuﬁquﬂ@ﬂnﬁm

%uﬂﬁﬁLﬂﬁﬂuﬁﬂga (memory devices) qﬂniﬁuﬁﬁﬂgatﬁw (keyborad) Qﬂﬂi&
UIZNIANANATIY  (CPU) @ﬂni&uaﬂqwa (monitor devices) uaxqﬁniﬁﬁuﬂﬁ
LﬁuﬁﬁlﬂﬂQWNQWﬂﬁiaﬁ (storage memory) ﬁ%%aﬁﬁﬁuﬂixuaawaéaﬂ computer
8% 31U hardware ﬁu L?ﬂ&ﬁﬂﬁiﬂﬁ%:%%LﬂéﬂﬁfﬂﬁﬁﬁﬂﬂWu (statement) Uay
ﬁaga (data) Iﬂﬂnﬂsﬁauﬁaqaqu keyboard ﬂﬁﬁquuuazﬁagaazgnuﬁiu
UIZHIANANIN CPU 1B9LATDY  URITHARANDUARIARNNININIBAIN (monitor)
EwaﬂqnwiﬂﬁuaﬂqwaﬁwéﬂwqLﬂ%aqﬂuﬁ (printer) finN1A1AEN1IAD LATRIRNN
\9fu CPU yagiadas uanawnﬁLﬁﬁﬁqawuwsnuﬁQUnﬁﬁﬁ%§%un15Lﬁﬂ%ﬂgaaﬁ
IpannAafy CPU L#p1fuTayaln 19U cassette tape, diskette iflumy 99
nwsLﬁuﬁagaaq%u diskette ,ﬁuaxgaquﬁtaw diskdrive wW3BNf4 drive



' b
controller u1ARfily CPU A7
0 o e ~ & =
3 _Software H#HHIHANIDNIINALNIIHLIAIAY computer NHIYU INUNTTY

LﬁﬂuiﬂiuHENQWQﬂ ﬁﬁﬂ%tﬂ%ﬂﬂ computer YU awuwsnuﬂq software
aan L fut sz Lanangadedl

3.1 Application software w7 afivlusuniniidauluawiueuasreaa
SRR D AT RN FR39A N INQUILAIAYRSEITTUTUN TN F9dunInaL LU LN
AwuRIfia  TUTunINaN 1§30 (package program) fAWMALLTY TUTMA TN
figd (accounting program), TUINNINNIIRILLINLABY (payroll program)
Tﬂiuﬂiﬂtﬁn%ﬂyaﬁﬁﬁﬂ (data management program) \ffunu ﬁagﬂuﬁu%ﬁw%
wﬁﬂwﬁnwswﬁﬂiﬂiuunsm&ﬁL?Qgﬂaanqﬁwﬁwﬂuwn MMM user 4113017807
TUTUNIHAIITIAANAADINS

3.2 System software fulysuniuiizredn computer ﬁﬁﬁﬁawu%%ﬁ
gazindnamiiindu 1piae computer aTvNeIMtAAEABUBUIUILN N LHun 187
1A389  (machine language) 1A%a4 computer umavuidnw3susariu 814
AX4UNIBI LATANTUANAINAE 81932 LARRINNNIAT RS (code) AunaIHve Iy
LR BUAY wﬁ%ﬁﬁﬁaQQHwﬂ%unwsﬁauiﬂsunsuﬁquuﬁﬁ computer uaxi%%
1A%89  computer azmavAnyiifmafuszuuniwiamraciniey  wRavuLsay
USENANA L unau wﬁﬂ%nwsﬂ%ﬂﬂzqiﬂsunsu umtgandantaanuin iaeain
Waunwfiudaiazadun Hefuseiginanacaaediana #1190 8w R LAz
1 s fun1s La3aete 1#iBA% 1A SDY computer IWIIRLTAYA wazUddannan
feta FeaunTadauanuifaz 150097 translator

4 Translator gAWINUWUANTIE1IATaeR iTun s uaauTNuE  (assembly

language)  39ifiunw il 1inuaguzuuuyyasaies (nnemonic) 1iatiauiyn
tadnefasiinsunindanile 138011 assembler wUapndy mnemonic Amiffuniun
1A3n LANIHA assembly ﬁﬁqgwnﬁaﬂnwuxiﬁﬂa uaxéﬂQLﬁﬂuiﬂiuniuﬂﬁq
NN ﬁQﬁuiqﬁn13ﬁwuwnwywﬂﬁﬂn5LﬁﬂqﬁunwywuqnﬁﬁQﬂ L¥% A7MY  BASIC,
FORTRAN, PL/1, way Pascal ffupu
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System software #7ulwnstnazifuuiffun¥11a$as uanaIn translator
u51 fN{ operating system, utility program, conversion program
iﬂﬂixﬁdéﬂﬂﬂﬂﬁiﬁ system  software ﬁtﬁaiﬁmuuﬂﬁnwsﬁﬂﬁﬂﬁuLﬂ%ﬂq
computer 1aa5ﬂ3ﬂﬁﬁ%u computer ﬁﬁﬂuﬁﬂﬁﬂé ﬁﬁﬁ system software éﬁ
ﬂwnﬁu%ﬂuﬁu IR LAWY operating system #ﬁtﬂu system softwareﬁﬂﬁﬁw
qn Lﬂ%ﬂﬂ computer J¥i{l 0S (operating system) (Juvav@21ay ﬁdﬁxﬁ
a1 5unA1viuLYy 1ASaY APPLE IT & OS 158021 DOS 3.3, IBM PC il CP/M
86 fiu MS DOS

Translator Y9N ¥INNNYAZl 2 U3z ianfia

4.1 Compiler WﬁﬂaﬁﬁuﬂavﬂﬂﬂﬁﬂﬁﬁﬁﬁWu%uﬂﬁﬁﬁitﬁugﬁ (high level
language) A% .iffunw11a3ng TAHILULAAIINAN T BIAT FCIHRNATI L TUN 70
nau uaaﬁqL?uwﬁQﬁuﬂwuﬂﬁﬁq1u1ﬁﬁunsuﬁquﬁﬁuauwniﬂsunau N1¥1 FORTRAN
COBOL, PL/1, RPG 9% compiler iffy translator

4.2 Interpreter %ﬁﬁﬁﬁﬁtﬁﬁﬂu compiler ué interpreter QSzuiMm
ﬂ)WNﬁN1ﬂﬂﬂﬁﬂﬁﬁﬁﬂulﬂﬁuﬂﬁuﬁatﬂﬁﬁﬁ iaudatafanas  fmeiunuan e
L3I SNBUARATNI S UA AN Fada UNTTAZRNA T TN TN

ﬁﬁ compiler WRY interpreter Qzﬂﬁﬂﬂiuﬂaiﬂ3uﬂﬁuﬂﬁﬁﬂiuﬂﬁﬁﬁQQ
Fa158n17  source program Hauun¥LTuN ¥R LaFaaza W T0UATEYS 150N

2 Yo x b
371 object program URI99iDY object program i run A computer "M

SIUANTUILNIN
source . object
translator
program program

compiler or

interpreter



5. A1¥1 (language)

N13#  computer &IMNIIONINIULATY ansxwﬁﬁﬁﬁqn1ﬂ1§nwsﬂanﬂwnaq
WUIBAIAN  (control wunit) ANHAM CPU  1annaiwnipiandeigas i oudy
N8R IRALAZIN SR aAn defiug néquQﬂﬁ§Qﬁuﬁu1L%ﬂqﬁuaéwqﬁaﬁﬁnﬁuﬂau
CRURIIREUTTIRE) 158071 program atuiilatinnaeniitn computer %M9U
viafiazifouttsunt  (F9ffa  navidpuandeiniasoameiuduiag) TUNTI
LﬁﬂuiﬂiunsuazﬁaqﬁnganﬁﬁWQﬂaﬁﬁinnwsLﬁﬂuiﬂiuniu 13877 ATE
ﬂﬂuﬁltﬂﬂ; (computer language) ATB1 computer WHANHNIBN uﬁaxnwyw
ﬁnatnmﬁumnﬁwqﬁuiﬂ AHIRATIUN 1L TauT TR T wuate iy 2 U3z LanAn

5.1 ﬂ1ﬂﬁitﬁﬂﬁﬁﬁtﬁutﬁﬂlﬁuLﬂ%ﬂd (Low level language or machine
oriented)

5.1.1 A1¥1LA%AY (machine language) ffunediannuan ands
wAazAni9as g IHa F9U3LNBUAIBH2 LaTA U A LASRIAINIT0 LT AR E e
fiufi 1ewlunagr Iy translator éL%ﬂuiﬂiunﬁungaﬁﬁﬂuwugLﬁﬂuﬁuﬁxnn
NI L AT TR YN I Y ﬁquﬁa:iuuﬁazﬁ%ﬂaziﬁLﬁﬁauﬁu SRLATTR
IR BR9LATEY  FINMAEIIN L TauTUTUN TN MR LATHYA LT 2

5.1.2 n1srduednse (symbolic language)  #HIBATHILBFUTNUA
(assembly language) iffuniyififeuiniainaiwaiasas (fa%aintyo iy
awnwiaazaaniviy Tansenifaniunn u L AuREnEaA N UL LaT e
wnsifouandesin  §emaedl translator wﬁﬁﬁwﬁuﬂanwﬁwﬁmmﬁnwiﬂﬁLﬁu
AELATEINDY  FennAn L TauTSUN TNARS DY TuaaganIRaan dennin uﬁé
LﬁﬂuiﬂiunﬁuaxéaqmswusWHaxLﬁﬂﬂLﬁﬂuﬁusxnun15wﬁqwun1ﬂiuLﬂ?ﬂq

5.2 AM13EAUgY (high level language) iffuniwinfuyyedusn niaw

©

- 12 L7 o 1 3 - . o
FEYEUTUIUAIN  #WIINLYI9R°IR9 LWiquﬁuﬂWﬁW%%ﬂaLﬂﬂﬁﬂﬂﬂjﬁﬁwwﬁﬂuqﬂ

R €

.9 & “ ' -]
gn  ueaeAnE1IAI9@I19UB91ATRY computer  FnNEIWAND LNENATSIVANATH
1 12 . 2
Lﬂ?ﬁuﬁﬁﬁﬂﬁiﬂLﬁﬂuiﬂiuﬂiﬂiﬂ WUNBBRNTARA LN TN
. 12
5.2.1 An1¥" FORTRAN #aN131N FORmula TRANSlation 998" %%y
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QMNP UINEAIERT  AARAIAAT JAINTINAGAS T iAEafun1IeU

5.2.2 p1¥g1 COBOL Haquwn COmmon Business Oriented Language
#ﬁtﬁuwzﬁquuwwqﬁﬂuqsﬁa

5.2.3 A1), BASIC ﬂﬂuﬁﬂﬁﬂ Beginner's All-purpose Symbolic
Instruction Code LﬂunwunﬁingLﬁﬂqﬁunwywuuyﬂuwnﬁQQ VRN TREN

5.2.4 A1¥1 RPG ﬂauwawn Report Programming Generator Lﬁu
2187 LR fue e en 15 RN 89NN Y

5.2.5 a1¥1 PL/1 ﬂﬂNWQWn Programming Language 1 Lﬁunﬁﬁﬁﬁ
ﬂﬁzqnéﬂ%q1uw14%1u3wn1ﬂwaﬂ§ua5Q§ﬁa

023196
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uni 3

AB11UdA (Applesoft basic language)

1uIAIABNA LR TIAnR ¥910 147 basic tfun s manduniy L ou
TWknvatiadeInadaanieon  Feda iy high level language A1H7RilS
BASIC ﬂBNWQWﬂ Beginner's All-purpose Symbolic Instruction Code
vunsndia et s anidnsocivionenis@neande  1fun1310funn 181 5en gy
fu
fagfilu microcomputer ﬁu%ﬁwQwﬁmaanuw%unﬁuwawmﬂ%a LU APPLE,
IBM, NEC, COMMODORE, Fujitsu 5@%ﬁ%%ﬂ131 BASIC 189 microcomputer
waRzAnaianay L AR LAY L ANY9BE19R 8N Y andeunaandeuacunazing n1aay
WML TR TN LA waandananauna s L fouitsunsnfifens indauiu
N3 1 TauTUIunINAI8Y  BASIC #u  agmaviSmuifnasvendenned, e
Avi, AfIuNYs  Feandeduninn BASIC azuyugia
1. ITmmediate-Execution Commands

viuanded 1 9nuduiseinneflanduands  (1ine number) W WA

\iana key return  iataefaznieiuainanieiud  uniadagarta fuan dedutd
MWHUILAIIHAN (memory) — 0IRANNTIINLASANNITIALAE LT BuAn §99% Lataeny
wnryasandanunll 61iateudoyafin  wadwsftaferiatusin  wannavan i,
AAND LNBALAY  LATRIAaZuARTAAANAIA (Syntex error) ¥ufi #1aH19UAIAN
#9ii1¥9  immediate mode ‘tAun A"de PRINT, NEW, LIST, HOME, RUN,
LET 1ifunu

2. Deferred—-Execution Commands

uandeiazanedanduandaumin  (line number)  winnaand
LAND 1#&1u13nﬁaxuﬁ1ﬂ%§iu immediate mode command 1% ﬁﬁﬁutﬁﬂﬂﬂ
key return W3 ANANAZENUTILAUII% memory npu  TIunIMArfely
LAANWARNDRENNY  AunI1azfinasilausnde RUN 8 maeni13niaSaennandeinf
AIINIATANN1ATANEY RUN  #78871915% ande PRINT, INPUT, HOME,
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READ ... DATA, FOR ... NEXT iflupu
viffurnandeuiemiea i 09 siafiely  immediate-execution  way
deferred-execution command Lﬁu AN d PRINT, HOME gﬁu%u

1 ﬁﬂﬂﬁﬁ (Constant value)

A1ANl  (constant value) wuinfenaniavayainumuadu  (iaas

WUNTIAUIBLAZTANRNATH D ADNH wueaaniffu 3 sz iands

1.1 Integer constant Amalaviiifutaganuiuifciufiqandion Lo
2, 8, 1800, -5, -20 iffupl  F4aIWNIIOUNIUAIUIGNASARAATEAT LA

1.2 Real constant Aapiasiifiifutavndiion  1avanuiufuw3atazenny
§4 1w 0.45, -9.3, 17.0, 1.5E3 ffupu 818130 NUANRANNG
adlaf 180310

1.3 String constant iffuaiaviifiaraszifiufiaiay fadnes winiatag
WIEA19T 3R 8R9919 (blank)  1TnusgluiaIaennnnaya (") 15U "ABCD"
"4567", "cx-3" iffunu N30 IR UAeNI9ABAA1A T LN 1EfRA
Lfuatasinuud fugssioe #3nvan21u :

2 #uils (Variable)

fiauly  (variable) ﬁuwnﬁq§aﬁnﬁﬁuﬂ%uaﬁﬁ§uLﬂuﬁaumuvaq§aya
(L Futaya)  war i SunwIvayanagIuniInAINeT sz avaenis  fauaan
u1Iauvaanta iy

2.1 Real variable Lﬁuﬁauﬂsﬁnﬁﬁuﬂ%uaﬁﬂ%uLﬁn%ﬂya real constant
favaedauyslsz ianll  character faganimazaseliidu § wia % franav ity
A, N, c, coL iffupu '

2.2 Integer variable Lﬁuﬁnuﬂﬁﬁnﬁﬂuﬂ%uaﬁﬁﬁuLﬁu%agaﬁtﬁu integer
constant Tﬂﬂﬂﬂi%#%ﬂ integer variable Qxﬂﬁiaiﬂﬂﬂﬁitﬁwtﬂéﬂﬂﬁuﬁﬂ %
Vi avasANLT  FapHeiTu A%, B%, c% ffup

2.3 String variable iffuduyviinmuaduide fuvdyadifu  string

g4 oo PR v - :
constant nIRNFadIuIUaz AN LA TaIHANE $ Vamndauls  $BaNLTu AS,
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2

B$, c$ iffuau
) & L a % X Y >

MUY 3 wuudl Aa A, A% WAL AS viudiuilvinanaefiu (A

' 2 1
ﬂulﬂﬂaﬁuwﬁﬂﬁﬁﬁuLﬁuvayaﬂuazﬂﬁuﬁuq
4 o« 8
3 LAANHUIHLAZUNIUNINY

3.1 ipdpennin1valinA1§aT  (arithmetic operators) fiu
LA3RanNEfuaneien1IAnuanISRBnA1an T LAY aSennnnfe
+  WNY NIILIN
- WU N1IAY
*uWNY N3N
/WU ARG
S WnY AIEAnnaY
3.2 ﬁWQﬁﬂﬁﬂﬂﬂﬂﬁﬁﬂﬂ% (arithmetic expression) %%Lﬁﬂ%%
LASEIANUIANIAIAR  ANAnnI9ARAA1aATa 12y iy
constant Lﬁu 6, 34, 78 Lﬁuau
variable Lﬁu A, TEMP, B% Lﬁu§u
variable #7328 constant Lﬁu A+B/3, X% (A% * 50) Lﬂuau
NIAMUIENINABAATEATEY  LA3AY computer axwﬁnwsﬂﬁuamﬁwaﬁﬁaé%u
LRUNBN  WAITINIMINAIAIUINAIN LA SR HHIBAIAD
- e Juandunsn
x /7 azwnfuandui 2
+ . = aznifuandud 3
51LﬂéaQﬁNWHuaﬂqn1sﬂﬁuamaéiuaﬁﬁuLﬁﬂaﬁu LASBIAENINIIAIUINAN
T899
0N IENANENTAN AN IENNAINT 181U T LHU 5°2°3 = 5°2 = 25-3
= 15625
Ejéaqnws%%Lﬂ%ﬂqwﬁnwsﬂﬁuamiuﬁaqiﬂwaqﬂwaﬂﬁau Razasiataennn
"o (S avas@wanfiuty 1ty (((25+4)%3)~2) JHuau
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LA3 NN 158D LB (relational operators)
LAS RN n U Sy L Raniddad

= waEfe 0y (equal to)

> #wu1BfiN 810037 (greater than)

< wn1nfe uBHN21 (less than)
>< w32 ¢  wuapfy Manady (not equal tol
<= %ip =< ﬁuﬁﬂﬁﬁﬁﬂﬂniﬂ ﬁ%ﬂkﬁﬁﬁu (less than or equal to)
>= %92 => wWN1BANNINNIY wI0inafdy (greater than or equal to)



14

uny_4

AT#91UN I8 BASIC (INSTRUCTION OF BASIC)
1 an&9 PRINT v

JULUUYR9ANEY PRINT fifsil
PRINT [imm & def]

LA R d9R LASaUARYHARNS  (output) BANNAYNLIILAE  1ABNY
AUNAMTBYRAIINT L IIAAINITIRLENSARNNITIABAMAT L310TANEe  PRINT  9u
immediate-execution mode RN I0NIZUEANHADRNNIIA L3 Iauf 10D
L3N key return Lﬁu

]1PRINT 13
Y3
1PRINT 5%10/2
25
]PRINT "HAPPY NEW YEAR"
HAPPY NEW YEAR

L3180 vaRazaTiadanunn 2 unugnde PRINT “a

17 -1,6,9.45

A 6 9.45
12 4*2
8
1? "HAPPY NEW YEAR"
HAPPY NEW YEAR

1.1 wdnn1399Ande PRINT

1.1.1 andeande PRINT iffuaaefilizinn integer constant
#3p real constant iadavaziunaniavfiuaanuivuse
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JPRINT 10 .
10

JPRINT -45,600

-45 600

1.1.2 awmieande PRINT iffuptaefitszian  string constant
ta3aaariiunyanaunds  character fanuafiagniaduiadasunioatyasanuiu
30NN

JPRINT "BEAUTIFUL"

BEAUTIFUL
JPRINT "---—- ILLOVE YOU--——- K
————— I LOVE YOU-----— .

1.1.3 pwdisandy PRINT ifiuiiauys (pnisE Lan) TEEEETATIN
101AN vyl e LA uRIHA 27590 B AN RNRUUA DA N
1A=50
INUMBER = 140
]PRINT A,NUMBER
50 140
e Sn b €< Z . {

KANIAUNIRATIIANIRUAA A UL TLY Az HaNI A%
0 1ffu integer %38 real variable qxiianiffu 0
a1 11y string variable 3xiin11ffu null string
1B=100
1COL=50
1NUM=40
1PRINT B,C,COL,NUM
100 0 50 40
]PRINT A$ )

1Nl IINgaztInruIae
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azifunn A1 C uay AS Wlanmwustadetu A1 C Fedaunnfu 0 uaz
AS 2791UR0
1.1.4 gmdeande PRINT LHulinaunneadnd1ans 1ASB992ATUIGNR
ANAUNIABAAER THY  wadRNNRANTRAN TAD
]PRINT 7*8+4/3
57.3333333
1.1.5 pawndvande PRINT Hulmannient s ouSoufisy
pwandiuiuase  tadasaziunataanuaifiu 1
prdwandiucfiuciia  tadpvasiunataanuiiu o
JPRINT 90<93
1
]PRINT 4=4%*2
0
1.2 n15ﬁﬂgﬂuuuvaqaan1w§3ﬂﬂﬁﬁq PRINT
13181 30%0ANAY  PRINT 498U iadaanuignousy (comma) "

-

w3a 17R1AAAYU (semicolon) ":" uay Wendu (function) pasfandu it
A IULULIEIN T THAASNALUABNINIAAWAARNNTT  TABUNALAINTATANEY PRINT
CRRTT T T RRE PRI PN PIREC PR PO TEY MR U DERIBEY PRty

110 PRINT "CAT"

120 PRINT "ANT"

130 PRINT "DOG"

1RUN

CAT

ANT

DOG

2 - o [-4 6‘4 12 ca 1A
LITRININAR LA asRunA Aot a UL v e LRra fufiia
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1.2.1 nwsﬂﬁﬂﬁﬁq PRINT ﬁﬂtﬂ%ﬂﬂﬁuﬁﬂ "," (comma)
110 PRINT "CAT","ANT","DOG"
]RUN
CAT ANT DOG
Hufad8ns NSy LA IuINYaY CAT ALK INAINHAYTULAININTRS ANT
16 #dnuy -
1.2.2 n1399a189 PRINT fuiadaeming ;" (semicolon)
110 PRINT "CAT";"ANT";"DOG"
120 PRINT 1;2:;3;4
]JRUN
CATANTDOG
1234
Az ifiuaniiaasiadamuan "0 wan LAS AR RNNNAIN TR ENNIAANE
LT T T AT D PR IL R E CR BTN R RIE By Peveuegs ﬁ%atﬁwaz%%tﬂ%EQﬁujﬂ "

futadaamineg ;" aaufufte
110 PRINT "THIS ";"IS ";"A BOOK"
120 PRINT "MONEY = ","19";"BATH"
1RUN
THIS IS A BOOK
MONEY = 19BATH

1.2.3 n1395a49 PRINT fufieniy TAB
TaB 1flu function FHSAHIATANUAANHAANTDANN B AU
#1310 MUAIR%Y function TAB  $4araneisiiufuands PRINT Lanp
TAB (arithmetic expression)
arithmetic expression #ANIHHY ANAUNIARAATIARTHTA1TEHINY
0-255 gifAIMANAINAINTI9E  tadagazuanin
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? ILLEGAL QUATITY ERROR IN <line number>
TaB (0) fiuni1318au cursor “euwusii 256
TAB (1) 9 TAB (255) iffun1vi8eu cursor “uamuwusd 1
iy 255
1uN11%% function TAB # A-paviwauiiayidautuniefianvazaai
AINANNI1AUA TN TN
110 PRINT TAB(10);"M";TAB(20);"N"
120 PRINT "TEST FUNCTION";TAB(15);"TAB"
JRUN ;
M N
TEST FUNCTION TAB
1.2.4 n1399A089 PRINT fufleniu sec
spc  1fiu function AEINLATIILARIHATHINNIAINATURLS
cursor agvmzﬁu iuatuau column tnafiuanuluiinauuady function SPC
SPC (arithmetic expression)
arithmetic expression #u#fy ANAURIIABAAIIASATAN TERD 1S
0-255 padatuanai1eaingiell  1a3asazuanin
? ILLEGAL QUATITY ERROR IN <line number>
13187017098 function SPC 37uffU function TAB fila
' 110 PRINT SPC(3); "TEST"; SPC(5);"SPACE"; SPC(0);
Mhxkkxx"
1RUN
TEST SPACE* * % % %

110 PRINT "JANUARY"; TAB(12);"FEBRUARY";
120 "PRINT SPC(4); "MARCH"; SPC(4); "APRIL"
JRUN
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JANUARY FEBRUARY MARCH APRIL .
2 ﬂﬁﬁqLﬁﬂ)ﬁun115ﬁ§ﬂuuuuaxn15u51n1ﬂ1un7u
2.1 avdy LIST

LIST [imm & def]
sunuuvaeande  LIST axifiutafic immediate wax defered-exeution
mode flupndefideaniadny computer 13anAnFen1vaiiAu1i9u  memory aw
u&ﬂﬁaﬁﬁUﬂﬁﬁﬁﬁﬂﬂﬂﬂﬁu line number 94 program ABNNIH monitor 1Haay
1ANINTIAII98DL  program  fiauingnasynIatd  awiAnMN1INNLY program
WQNABY 1%
110 PRINT "HAPPY NEW YEAR"
120 PRINT "1989"
130 PRINT "HOW DO YOU DO 2"
140 END
(2950789 LIST WA monitor ALLAANWARANNAGL
JLIST
10 PRINT "ﬁAPPY NEW YEAR"
20 PRINT "1989"
30 PRINT "HOW DO YOU DO 2"
40 END
n139pAnEy LIST fiu  azuan program ﬁﬂé%u memory fiaHNABENN
monitor Auuivafenn program TEEHENE Qzﬂﬁﬂﬁwﬂﬁﬂ program ﬂu’line
number AUTIINL  AzABINA CTRL+S (nA key CTRL ffy S wianfu)  aznio#
A program U monitor wyARLAU n1avq program aalufin flarna Rey
CTRL+S #na%e AW program fagidauuiyin  auninavwun program i
S ué%un14ﬂ§qtﬁasiwg program §i4 line number #AB<N17 L3 Anf
AW INRYANTINAAY program 1A 1AHANINA key CTRL+C



2.2 A7y

RUN [imm & def]
‘ VP e a a 4 al Y . o
LﬁuﬂﬁaﬁﬂﬁﬁﬂﬁtﬂiﬂﬁﬂﬂNW?LﬂﬂiL?NﬂﬁﬁﬁuﬁWNﬁﬂﬂﬁaﬁﬂuiﬂﬁuﬂﬁﬂﬁﬁﬁNﬂ )

RUN

20

° 1 ? 1
LU I URUIBA I INAY (memory) TFHRUFANHADANNIN monitor
PRINT "HAPPY NEW YEAR"

110
120
130
140
150

PRINT
PRINT

"1989"
"WHAT IS YOUR NAME ?"

PRINT "MY NAME IS SONGWUT WIMOLPATCHARA"

END

4 _o% : = X . o X
LN TANEY RUN azlawananuifi monitor il

JRUN

HAPPY NEW YEAR

1989

WHAT IS YOUR NAME °?

MY NAME IS SONGWUT WIMOLPATCHARA

2.3 Ay

DEL [imm & def]

DEL

Tusndataa

number #ag%% program AANAIN memory  LHU

110
120
130
140
150
160
170
180

2 nuy

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

2 1
2131 JuAnd93UN 138 line number 114 line

"HAPPY NEW YEAR"

"1989"

"WHAT IS YOUR NAME ?"

"MY NAME IS MR. SONGWUT WIMOLPATCHARA"
"UBON TECHNICAL COLLAGE"

"ELECTRONICS"

"COMPUTER TECHNOLUGY"

"YINGYOG DEP."
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190 PRINT "APPLESOFT BASIC PROGRAMMING"
1100 END

[ 2 ¥ 12 1
WBABANNIYAUTUIUNINAY line number #i 50 fazdyamdegad
1DEL 50,50

1 LIST program f

10 PRINT "HAPPY NEW YEAR"
20 PRINT "1989"
30 PRINT "WHAT IS YOUR NAME 2"
40 PRINT "MY NAME IS MR. SONGWUT WIMOLPATCHARA"
60 PRINT "ELECTRONICS"
70 PRINT "COMPUTER TECHNOLUGY"
80 PRINT "YINGYOG DEP."
90 PRINT "APPLESOFT BASIC PROGRAMMING"
100 END
R TR AP RY)
1DEL 40,90 !
JLIST
10- PRINT "HAPPY NEW YEAR"
20 PRINT "1989"
30 PRINT "WHAT IS YOUR NAME 2"
100 END

2.4 andy END
END [imm & def]

Huandetafeuny

immediate Way¥ deferred mode Lﬁuﬂﬁﬁﬁﬁﬁﬁﬂﬂ

] 12 ] .
LRIDIREANINIY Tasaz i TautduTsunsn 1l T0IUNIN RUN  anfieands

Tunufaznnnil
5
wn¥u AugALALl

o e

JUANIU

&

g

)

. a [ o ¥ e ~ 1
fiuh RIDFIUN NI LVAUTI NI TUILAIN LHDUAASINTY S
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|
'

110 LET A
120 LET B

A* 4
130 PRINT A,B
140 END
Lﬁﬂ RUN program axiﬁ
1RUN
4 16
2.5 ANdy STOP
STOP [imﬁ & def]
Lﬁuﬂﬁﬁqﬁﬁq%§Lﬂ%QQHQﬂﬂaﬁﬁﬁ1um7u1ﬂsun§uﬁLﬁﬂui%%aﬂswa Win
1A%a9 RUN A 81U56AI88IDN line number #ilandsdl Feandsiazuanaieann
ande END finia%ay RUN program swuamieil TUsunsufaznganieunazay
U8R INLAASARNNNT monitor An BREAK IN
110 PRINT "HAPPY NEW YEAR"
120 PRINT "THE MICROCOMPUTER"
130 PRINT "APPLESOFT BASIC PROGRAMMING"
140 STOP
150 PRINT "BASIC IS .."
160 PRINT "BEGINER'S ALL-PURPOSE SYMBOLIC
INSTRUCTIONCODE" T
170 END
\ifaagande RUN
- 1RUN
HAPPY NEW YEAR
THE MICROCOMPUTER
APPLESOFT BASIC PROGRAMMING
BREAK ‘IN 40
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51564n1§1§Lﬂ?EQﬂﬁﬁﬁqwuﬂwuiﬂiunsuﬁaiﬂﬁazﬁuﬁﬂﬁﬁqﬁqﬁ
] CONT
a3 aefazUfiie1un N LN INAY line number § 40 AUNINALHNATUILAIN
2.6 anfy NEW
NEW [imm & def]
fupndeiasamdaunda clear andynandeluiviunis niavayaidaglu
memory %ﬁﬁuﬂiﬂﬂﬂﬂ memory
110 PRINT "HAPPY NEW YEAR"
120 PRINT "1989"
130 PRINT "WHAT IS YOUR NAME ?"
140 PRINT "MY NAME IS MR. SONGWUT WIMOLPATCHARA"
150 PRINT "UBON TECHNICAL COLLAGE"
160 PRINT "ELECTRONICS"
170 PRINT "COMPUTER TECHNOLUGY"
180 PRINT "YINGYOG DEP." .
190 PRINT "APPLESOFT BASIC PROGRAMMING"
1100 END
(§0ABINITAUTUTUNINBANRIN memory FanuA  ANNIATANNYTRANAN§
INEW

1LIST

] {
ALIUATY TUN INUAANAD NN Lﬁai%ﬂﬁﬁﬁ NEW axwﬁ%%
1. Real variable ﬁéﬁtﬁu 0
2. Integrate variable iipnifiu 0
3. String wvariable ﬂé?Lﬁu null string ﬁﬂiﬁﬁtﬂéﬁiﬁﬁﬂxii
Lagl
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2.7 avde REM
REM [imm & def]
A1REN1MNDRA MBI Rn WA UL Tun T i auenS ava e Tisun 3n
Twaunsadimaoussts  eaifugiion AN IUNLAY RN BB TRy
dfuau  gaA RANIMAA LA B TB R UNY I uIReABNRY LR LAl uRiiAY
N3IMIIINGREINTIIUN TN 1iBUIETH BN INT2dR0TUTUN TN MAREAL TR i
LIST 1380 TU3UNINY894L31M 1102710560 N9 uasts 1ﬂﬁLﬁu§L%ﬂu 547
wsartanae  wiaduna@iiuaunandunnanan L 1enanazfivanwiuten Iaduy
LARZEIUNANYASTUIUAINDANAINAY  IHBAIINAZAINIUNIIBIUTYINATH 13792
1%ﬂﬁ§ﬁ REM UHIIIRAIINTLI1AB9N1390ABNAD AR T W i aus U Tannu
12278 L1y
110 REM 19/01/1988
120 REM *** PROGRAM APPLESOFT BASIC*#**
130 PRINT "COMPUTER & INFORMATION SYSTEMS"
140 END
IRUN
COMPUTER & INFORMATION SYSTEMS
zifurazdande REM  WTUUNIN UASARARRN1INNGINYEY

4 & L 1 > .
ABNRILAD Y Luavﬂﬂa1uﬁuﬂswngaqwaq9ﬁﬁq REM
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3 1IN UAfINIY

andeagannIudunisnnuadaugy e
3.1 AMfy LET
LET [imm & def]
avie LET ifluniinvmuasifiingriann e %qazﬁguuuuﬁqﬁ
formula
LET variable name = variable
constant
formula waH{Y gmsww05wuﬂﬁﬂﬁ1am§ win 1 fuiinanadndians
variable wa1nfivfiauiinneg
constant #u HEIA1ASH
LB
LET, A, 5B
AMRUAIRAILL A dainatudauly B
LET AS = "ALPHA" + "NUMERIC"
fauily AS fA1in1fiuR) ALPHANUMERIC
LET VAR = 2*3.l4*radias

& 'y v o 2 &
LUUINATY LI MNATAITS LET 1310328 8309320 1Muas 211318108
b ]
ayafita YU

2
C=A+B i1
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110 LET X = 4
120 LET Y = 6 ’
130 LET Z = X"2/Y+15
140 LET A$ = "MY NAME IS"

‘ 150 LET BS = "DANG"

160 PRINT Z
170 PRINT AS$; BS
1RUN
17.6666667
MY NAME IS DANG
9y LINE NUMBER # 10,20 iflun13ninuefiauysuuy constant 9u
line number §# 30 tfiuntinnwunfiinyIwuy formula %qzﬁu expression
Laz%% line number §i 40,50 iflupininufioulInuy  variable difiu
string variable  naInawuafiiuilviu éwvﬂ@ﬁauﬂaazgnuﬁiﬂLﬁni%%u
WUAEDENAIINAT  MMARLTIEINA IR A AN LA TN
3.2 andy INPUT
INPUT [def]
andie  INPUT Lﬁuﬂﬁﬁqﬁﬁq%§tﬂ%EQﬂauﬁaLﬂﬂ%ﬁﬂ%ﬂ%ﬂgaawnuﬁuﬁuﬁ
(keyboard) JMENINIIUITNIAHA AT INNRLARARANS T Tan A L30aEi
R I B PR LI SR STE T TV Lﬁﬂquéﬁq%aﬁauﬁiﬁstqzﬂ%éwﬂéﬂuiﬁsuniuiaig
naw  AauAvadioulIiu  Linazdananaande jUsuuvasands
INPUT VN1, VN2
INPUT "ENTER TO VALUE VN1..."; VN1,VN2
vN1, VN2 (ffu variable name AuHEIF I 7 L3 F e D L ve Yy
A197n keyboard A1a9f Ul 18AAIR 1319598 ils RUN TUunIaNaL  1AHaz
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fia3aenunn 2 0 WRIAUaNSIuYS  (AuntdiiMudl string constant) 1fiaaa
AMATLATaHNAE P uad éw&uﬁaxgﬂuﬁiﬂLﬁnﬂ%ﬁuﬁﬁaﬂﬂawuaﬁﬁﬁquﬂﬁﬁuLﬁn
ng) frutsaz@iisafte  ardnanadifasiunuanainiuiaed tadaewine ", fu
17 BAYLINAGIARNTASAILLSIRATY uazAael taTaannnn ", " futanan L sufiu

"ENTER TO VALUE VN1l... " gl string constant %ﬁLﬁu%ﬂ
AYINR L TIABIN T TLBNAREATTUTHATNTBUA1TBAH T T L3I A
a9l andeande INPUT Lana  wpazdwdatadfiie

110 INPUT A
120 INPUT B
130 INPUT C,D
140 PRINT A+B+C+D
1RUN
210
220
230,40
100 (nadmafiamuata)
sviffuaiande INPUT & 4 andeda
10 INPUT A il RUN azil 2 w31nginngiHatnLi19aa1089%1
mly A
20 INPUT B 9§A7 20
30 INPUT C,D 1379¢AB9NauAT 2 ATABAIAILLT C WAz D 07131
991fis9A11fisauan  faxflianiis PEXTRA IGNORD
Fauana111510auTayatlaIL 13192A 89U AUYDYA
V9L TARA L
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uﬁgﬂﬁﬁﬁﬂﬁﬁﬁ INPUT § string constant ugu #8Y string constant
astufliadananyg 2 upad cursor NITW3IUIAIMLIINEAVANAINUT  ®IB LI
arlrfuly L Funuy string variable e Loy
' 110 INPUT "ENTER YOUR NAME .."; NAMES$
120 INPUT "ENTER VALUE OF A ..:; A
130 PRINT NAMES ; A

1RUN
ENTER YOUR NAME .. DANG
ENTER VALUE OF A .. 30
DANG30
3.3 avde GET
GET [def]
ande GET ifuandeitdeaniataeaauiiinniinurayasin keyboard
AN Iﬂﬂh1§€m§aga§uqxﬁnﬁagaiaLﬁmq character Lfin2 N1y

Tﬂﬂiﬁ%ﬂﬂﬂﬂ key return

GET variable name

variable name agifluftuilyuyy integer , real , string

variable ﬁié Sﬁtﬂu integer WR¥ real variable x%ééw%auatﬂuéw
constant I18¥ string variable Qzﬂé%ﬂgatﬁuﬁlﬁﬂﬁﬁ Lﬁu

110 PRINT "SELECT OF NUMBER .."

120 GET A

130 PRITN "YOU SELECT NUMBER ...";A

140 GET N$

150 PRINT "DO YOU WANT ?"; NS

1RUN '
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SELECT OF NUMBER .. 1  <-——- (%181 1)
YOU SELECT NUMBER ..1
DO YOU WANT ? Y <(---—- (Y character RA&A1IRAL N$)
anfie GET Baiunan131un1udn130130800 10 mHn8aNA 131889073
Top L ME B e T EN Y TS e LAY wauT IR TR R TU I I L3 L T
fumafinnens
3.4 anf9 READ WAy DATA
READ ..... DATA [def]
ande READ Wazandy DATA avaaviygiuiann  uAizagauazanfun”
f¢ ande READ iffupndetniadasundeyaainande DATA a1 tfutadudul
nwuatuAnde READ Iasdjuuuudaed
READ variablel,variable?2
DATA valuel,value?2
variable fufiauisfintnundn  ianszifuuyy integer,real w3a
string variable ﬁi% .
value Vuanvaediauiiniwuatituandy READ g Lfiu
integer, real %38 string constant value Lﬁu
110 READ 2
120 READ B .
130 DATA 4
140 DATA 5
150 PRINT A,B
1RUN
4 5
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110 READ A,B,C
120 DATA 4,5,6
130 PRINT A,B,C
1RUN
a 5 6
51Lﬁu string variale
110 READ X$,Y$
120 DATA MICROCOMPUTER
130 DATA "SYSTEM"
140 PRINT X$,Y$
JRUN
MICROCOMPUTER = SYSTEM
184389 string variable avafiuiAfasmaanys  wialud
radaennnnanyafiie WAEZATYENTAYATABLALIIAINIOUITBYR LN AUANE
DATA 3193fuAndy READ lafin  1a#¥ANdY RESTORE Fadyulunusted
RESTORE [def]

»
2

o vy o : %
ANANY RESTORE am1inAdy READ #1aufinanAnfy RESTORE il ' u"

i

ol 12

& ' > g,‘. £ & '
Lﬂqﬂﬂgatﬂqiuﬂﬁﬁﬁﬂ DATA {IABANA I IﬂﬂqxlﬁNMﬁLﬂ?ﬂﬂﬁ@ﬂﬁ“ﬂﬂ?“?ﬂﬂﬂﬁ

A9 DATA Laz  ande RESTORE 1 andvarfiuannaifia READ fiagfiaainands

RESTORE ﬁutﬁﬂﬁ 1 ﬂﬁﬁﬁkﬁuﬁu
110 RAED A,B
120 RESTORE
130 DATA 3,2

]40 PRINT "A = ";A' "B = ";B
v ]50 PRINT "C = ";C’ "D = II;D
1RUN

A =3 B = 2
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c =3 D = 2
4 Wanfus149 (FUNCTION)
Fanfufasdunisn BASIC
4.1 Wanfun19afinA1aA3 (Arithmetic functions)

ﬂﬁi%%ﬂﬂuﬁ?Lﬂﬂ;ﬂuﬂﬁiﬂﬁulmﬁﬁﬁﬁﬂﬂ LY NTRIATIINAED
(square root) nwsﬁwdwﬁuugi wSan1sawaetentu L faafuan indounae
N13AMAERIAT LAt L Tuan deunazande e AN I T W REEAN
GREN
4.1.1 fsndudiaty luitenduiiazdunianuienannfianiy
1. fiendu aBS (X) .
LﬁunWiﬂﬁuamﬁwéﬁﬁwyi& vR9fiInls X nanafe

ABS (X) = X
L2 '
117 X > 0 Aa1vaY function ABS (X) = X
X< 30 ﬁlﬂﬂq function ABS (X) = -1*X = -X

110 A -13.95
]20 B = 4.78

130 PRINT ABS (A), ABS (B)
1RUN
13.95 4.78
2. Wanfu SGN (X)
LuanFufiagaunins29dasua1nae FuU3 X

X>0 SGN (X) = +1
X=0 SGN (X) =0
X<O0 SGN (X) = -1
]10 A = -17.4
120 B = 0

130 C = SGN (6.2)
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140 PRINT SGN(A),.SGN(B), o
1RUN
-1 0 1
3. Wenfu SQR (X)
ufendusnSuanulsnian 3nfigne (Square root) pavdImll X
SQR (X) = X
Apay X azeagifiunan e x o offuae LASAIALUEANY
error message AANNN

110 A
120 B

9

SQR (36
130 PRINT SQR(2), SQR(A), B
JRUN
1.41421356 53 6

4. Wendu INT (X)

udanduntsanuiamini tarwan i ieiiiasnnian  wanasnwmIainafy x
110 A = 17.92
120 B = INT(-5.64)

130 PRINT INT(A), B ;
]RUN
17 -6
5. fanfu RND (X)
Lﬁuﬁﬁﬁ%uﬁ%%iunWia§WQﬁ3Lavéu (random number) iﬂﬂgﬂ%aqazLﬁua
Aatuine  A19¥MI19 0 - 0.99999999
110 FOR I = 1 TO 5
120 PRINT RND (I)
130 NEXT I

JRUN
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.051356234
.098752431
.453012751
.784533734
.078524156

[

. “d <t o oy ‘a', o & . ¢ &
4.1.2 AInBUaIINMNRA LudanFuRvsun 13RI RIMKIAININA U

' ! * ey . : g, o
astnaldn  Iasan X aziflueipayneyifiay (radian)  F9L319zAB9LURNY
1 £2 v ' [l [
avtsfinutn L fugnasdn  (degree)  nau  Tapnaiuian X wagafduad T nau

Waam1se00 180 Arvasywitafiaz i fiuafignansraayunedn
X = X * 3.1415926 / 180
1. fianfu SIN (X) )
WudienFufasaunnIanuIemIA Y e SINE (X)
SIN (X) = X * 3.1415926 / 180
2. flanfu cos (x)
VHuden§ufi 9 ¥9un13ANUBRIAIVANYN COSINE (X)
COS (X) = X * 3.1415926 / 180
3. flentu TAN (%)
Viufien$uA 93U 130N UINEIA1ANYN TANGENT (X)
TAN (X) = X * 3.1415926 / 180
4. flenfu ATNT (%)
Hudenfufagsansuudouaisee - TANGENT  anifuaivaeys
w1 fuaed  §aa879L 1Y
110 A = 3.1415926 / 180

120 X1 = SIN (90)
130 X2 = SIN (90 * A)
140 Y = COS (60 * A)

150 2

]

TAN (45 * A)

iy
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160 W = ATAW (45 / A}

170 PRINT X1

180 PRINT X2

190 PRINT Y,Z

1100 PRINT W

1RUN

.893996665 (A LUAAUaNN radian (Hunedinau)
.1 (Afiudeusnn radian 1funsdinau)
.5 1

45

g 3 "&:L 1
4.1.3 H9n¥ufan (Logarithms) tflufieniviitssunirsnmuianinn

78¥ Logarithms 1%%5 4
1. EXP (X) = a¥iwA1 e (e = 2.71828183) Faifluatuag
3114 e 91U natural logarithm
2. LOG (X) tflugn natural logarithm yay X %q X >0
#7089 17U

110 A = EXP (1) : PRINT "EXP (1) = "; A
120 B = LOG (A) : PRINT "LOG (";A;") = ";B
1RUN

EXP (1) = 2.71828183
LOG (2.71828183) = 1
4.2 ﬁﬁﬁfuﬂﬁﬁaﬂﬁﬁé (String functions)
String function AERD
4.2.1 LEN [imm &def] #lunfu LEN ﬁ}ﬂ%ﬂﬂﬂﬂﬁﬂﬁﬁQﬁﬁﬁ
LEN (P$)
Wuitenduiifiua1ue110ed string #Raen13 278aMUIM character
fusznpuiuiflu string il character #aavagiusie 0-255

v
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110 A$ = "LENGHT"
120 L = LEN (AS)

130 PRINT "L = ";L
1RUN '
L =6
4.2.2 STR$ [imm & def] flundu STRS Ajunuuynvandediel
STRS (P)
Vuenfud L udauansicasnIasiony s (real w3n integer

variable) n1p%d29i§undefienty STRS (fn P) anifilu string uazA 89
#riavfigniudeuinifiu string wAY  ATWWARTWIENIARAATEA TN A
110 A = 15
120 PRINT STRS (A), STRS (Ax2)
130 PRINT STRS (A) + STRS (A*2)
]RUN
15 30
1530
A118987188 1530 HLaa N II0UTHIANUIMNT9AAAd 180 310
4.2.3 VAL [imm & def] flunfiu VAL ﬂgﬂuuunQQﬂﬁﬁqﬁQﬁ
VAL (P$)
VusienFuay iudauensasy  string  fufiudiatay (anaazifiu real
w3a integer f'lm) Folaawsouridauwreta A ifuaidiaiavfianasauniy

R4

& au¥yl a L
AYUIMIA 3V UIU character ziNa N LAY 255 §7

110 PS = "12.4"
120 X = VAL (P$)
130 Y = VAL ("12.4") !

140 Z

X +Y
150 PRINT X,Y,Z

+
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JRUN
12.4 12.4 24.8
. a o~ N
4.2.4 LEFTS [imm & def] Wyndu LEFTS ugﬂunuﬂaQﬂﬁﬁqﬁqﬁ
LEFTS (P$ , P)
' e 1 ] '
1A589a2% <character n18%u string #f18a117 s iffushuau P
b2 12
#7  flu’InausIngaYey string

110 A$ = "GREEN FIELD"
120 BS = LEFTS (AS.5)
130 C$ = LEFTS (AS$.7)
140 PRINT BS$,C$S

1RUN

GREEN GREEN F .

4.2.5 RIGHTS [imm & def] #Wenfu RIGHTS ﬁ}UuUUﬂﬂﬁﬂﬁﬁﬁﬁﬂﬁ
RIGHTS (P$ , P) |
1A%D9ALIR + character A78%u string #8271 ps 1fusanuau P
k! ﬁuawngwuﬂQWQﬂvaq string '

110 A$ = "GREEN FIELD"
120 BS = RIGHTS (AS,5)
130 C$ = RIGHTS (AS$,7)

140 PRINT BS$,C$
1RUN
FIELD N FIELD
4.2.6 MIDS [inm & def] #endu MIDS fjunvuvasandediel
MIDS (P$ , P , Q)
1a%99a¥n character a1u%u string #fiiain P$ %%ﬁuawn%wmqw
Viudauasad P amduifuatuauu 1 1atunaesanauta  character Aty

MUY Q A2
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110 AS$ = "THIS IS MY BOOK"
120 PRINT MIDS (AS.6,6) -
130 PRINT MIDS (AS,2,1)
JRUN
IS MY
H
4.2.7 CHR$ [imm & def] Wn¥u CHRS fytupuvasan dadiet
CHRS (P) :
uitenfufasann S iudnusfisuaah (ASCII  code) 934 fi
character @19IAINIHERNINUAYY P wuwdea vasfauaat ifuianaiy 10
AYAUTI9 0-255 infiu
110 N = 65
120 PRINT CHRS (N)
130 PRINT CHRS (67)

1RUN
A
c
4.2.8 ASC  [imm & def] flendn Asc fijunuyvaeaidedal .
ASC (P$)

(usienfuiasa M I 1 Uday character #7103n%u string P$ 9%y
AUaIRILD AT
710 AS = "A" : BS = "C"
120 PRINT ASC (AS)
130 PRINT ASC (BS)
1RUN
65 67
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5 avdenufuwinousag (Loop)
pATIInATR 3 Ten B9 Tuenud i denRaaT AR TN L
awande il ugneaegeande wIARNININULLINIBY (loop)  TABABNTY
wadazauay  fekefila  wezidnofiuiadacfarasiaaunin i meIun suA
MumILinnuanSafi EwﬁQﬁnﬁuiﬂﬂﬁqwuﬂwuuﬂﬂﬁﬁqﬁuﬁn U RREE!
ugaﬁﬂxaanqwn loop ﬁuLﬁaiﬂwﬁqwumwuﬂﬁﬁqﬁuﬁnﬁﬂiﬂ
5.1 Andy FOR ..... NEXT.. . ... ' .
FOR..... NEXT...... [imm & def]
andv FOR uarande NEXT (fluandeiiininindaennaandy loop fiuanuin
WannaSenTonanIny  aunITeTAsuINANIAURnHUAlS  ande FOR warands
NEXT z%aq%%@ﬁuxaua Lﬁﬂﬂxiaﬁﬂﬂﬁﬁﬁﬂﬁﬂ%u uaxgﬂQﬂ§1ﬂvaq loop Jil
wuuavAn Tl
FOR.numberl=parameterl TO parameter2 STEP parameter3
instruction to be executed
NEXT numberl
numberl An ﬁauﬂ3ﬁLiﬁ%%LﬁuﬁaﬂQUQu1%Lﬂ%ﬂqwﬁdwuﬂiumwuaﬁuau
380 (Aadauilanazasifudinsaatuduing
parameterl ﬁaﬁnﬁwaﬁw1Qﬂﬂﬂﬂ1aﬂ§ﬁqLﬁuhﬁt%uguuaq numberl
parameter2 faAliwauniendaa 1anideifua 1gan18389 numberl
parameter3 fgaldnaunivadadianidedy ifuatiindu winanacvas
number 1 iWLﬁuﬁuﬁﬁaaﬂaQﬂ§qaxLﬁ11ﬂ
YBLLUAYAY loop 01 parameter3 fia1iffuyin  1A3RYAL LUSHY LfiBUAA
numberl iU parameter2 51 numberl ﬁéﬂwﬁﬂﬂiﬁ parameter?2 flazaan
310 loop WATIIMINIUAINANANIY line number AdAaNANEN. NEXT  ugfa
numberl {IA MBHN21MTD (N1 parameter2 Lﬂéaqﬁazwﬁqwuﬁwuﬂﬁ§Qﬁ§anﬂ
AMden189Y loop aal
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Qﬁaﬁ parameter3 iifuay LASA9aZ 1USHL L ABUAT  numberl A
parameter2 407 numberl §A NBANIY  ARzAANAIN loop 1UNINILIUATF
fasnavde NEXT 07 numberl $A1870N27  1ASReRREnteuiu loop Aatil
Quniwqxﬂﬁuﬁwﬁnﬁﬁuﬂﬁﬁ LB
]10 FOR A = 1 TO 5 STEP 1
120 PRINT A
130 NEXT A
140 PRINT "END OF LOOP"
JRUN
1

2
3
4
5
END OF LOOP
nwa%% loop %au wu1ian13 L Iauanie FOR uazandy  NEXT %auﬁu

®a89 loop LU
110 PRINT "J", "K"

120 PRINT
130 FOR J = 1 TO 2
\]40 FOR K = 1 TO 3

150 PRINT J,K
160 NEXT K
170 NEXT J
1RUN
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J K
1 1
1 2
1 3 )
2 1
2 2
2 3

1aMHRUN119Y Loop
1. 0131984 loop Baufiu loop %uax%aqsﬁﬂuaénWH%u loop uan
danseztautuuatufany
#ran4iign firapnsiinn
#ap1en 1

~——-FOR X FOR X
: FOR Y —-—-FOR Y
l [:&EXT Y : NEXT X
L NEXT X L - -NEXT Y
§ran14f 2

r——-FOR X ~—~FOR ¥
: [TFOR Y ¥ ~FOR Y
I NEXT Y |—+—1+-FOR Z
L' —For z : i NEXT X
: L_NEXT 2z | — —_NEXT Y
Lo nExT X L _NEXT Z
2.0179N7E 19D INIUTIARATANEY  GOTO w3a  IF....THEN..

12 - [ &
LYW Toop %38 ABANIIN loop HnNgLnMNAvil
L2
2.1 gwm¥y loop §YYNAN NIINIZTIARYINAVININIUIIAAL AU
2 ' b
loop 2BANTUDA loop HINIONTLA BANTIINILTAAYINNIINIIIUIINAAUDN
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loop 177M1MU loop winifineatavifinyinadufis  Aands FOR Fa1fugn
L3uAUYAY loop LTU
finapnsiign finagnviifin
#0T9f 1

20 FOR I —20 FOR I

50 GOTO 80 50

80 k/) . —— 80 NEXT I
100 NEXT I : 100 GOTO 50

ﬁaaﬂwqﬁ 2

20 FOR I 100 GOTO 150
50 GOTO 120 120 FOR I
100 NEXT I 150

20 190 NEXT T

2.2 @40 loop TaW  AIINILIAATINNIINIWARIHEND LNEM & Bu
1AEIfY loop DIINAN
#3n8749gn firpunsiing
CRLTRRU R

80 80 GOTO 120
———=~-100 FOR I -—=—100 FOR I

130 : 120

r—aso FOR K l 130 GOTO 170
170 GOTO 130 : 150 FOR K

\ 175 GOTO 80 | 170

L_180 NEXT K j 180 NEXT K
190 ! 190

———200 NEXT I —"4200 NEXT I
' 230 GOTO 190
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108NN 2

- ~100 FOR T ~——-100 FOR I

' ~150 FOR K } —150 FOR J

l 170 GOTO 230 | 160 GOTO 250

i 175 GOTO 190 }: {180 NEXT J

j 180 NEXT K / /1 230 FOR K

1 190 ,/ : 250

L, -200 NEXT _/ | 270 NEXT E;\>
230 £ | 290 GOTO 260

i 300 NEXT T

6 ANANIRYINNIINISIY

UARRIAUNIININIUIUTUIRNIN LATAN 3z L3N InaTfufiandy (line

d 'y o & g = ; B4 ' APV

number) AAMNgA  UAIABHTIWN line number JuiInw) uﬁu14ﬂ%qﬁiupﬁﬂa
4 g /s % a3 o v

AN line number iasendandennsadeiidean tadaeanansun1meute

Fafl 2 wuufn
)

1. andeamyIana syt dauty uandeiamuunt e
1aTantad L 3auty

2. AN A9 INN 1 TN Rsnd L3 ety uandeianmn1ammewta
anvefu i dawtofinmuatn o vteasefiuidawteiinnwun TUsunInfaznneiu
ANUNR  MuAN1ITINA NN

6.1 anEvTaNnIIN BTy LS auty
6.1.1 andla GoTo
GOTO [imm & def]

andy GoTo ffuadeideaniadavsntuniandedn  Anaen13lnnnaa
1§aﬁﬁuﬂﬁﬁqLﬂuQﬂgwqﬁQﬂﬁuﬁﬁanQﬂﬁﬁqﬁLiwaziﬁiﬂﬂﬁ ﬁguuunﬁqﬁ
GOTO line number
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L1
110 PRINT "WHAT IS YOUR NAME ?"
120 GOTO 40
130 PRINT "MY NAME IS DANG"
140 PRINT "HAPPY NEW YEAR"
150 PRINT "1989"
JRUN
WHAT IS YOUR NAME ?
HAPPY NEW YEAR
1989
awniusuniuﬁaztﬁuiw Lﬁﬂtﬂ%ﬂﬁ%ﬁﬁﬁuuﬂaﬁ line number 20 ﬁ
qxaﬁuiﬂﬂﬁdﬁuﬂ line number 40 LRfl 7IAf line number 30 ngn%wuiﬁ
6.2 ﬂﬁﬁﬁ%?ﬂﬂW?ﬁﬁQﬁuuﬂUﬁLéﬂuiﬂ

6.2.01 -aEG Erpllild A THEN......

.. T A THEN. . ... [imm & def]

— 2 d o oy “ ot
iuanieidsluniiniaganvaya T LGRS IR LAY RIS ONS R

[ 2 ' 2 i 2 4 f -
yty wadeadavastfugdaduiagdn  asvlunivuaiuadvastinely  Jluuy
A o o &
PANANENITN 2 JUWUUANU

IF logical expression THEN statement

THEN
IF logical expression GOTO line number
THEN GOTO
gﬂunuﬁ 1 51 logical expression wavavde IF 1ffusasy Zﬂﬁtﬂéﬂq
yeuanuandeiiagniie  THEN  feazfienfvifzanIanatnendefita  oniinannan
feunazandafazfuniniadanuiniaaau () faniequanuandende THEN

L4

g v I ' & . .
VASAUR?  Fearmiaauafgluandsiufiatl wAn logical expression #dvan
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f9 1F 1ffuifa tafassenieiuniuandediagiy  line number anMuiud

110 A = 3%*2

120 B

5

130 IF A>B THEN PRINT "A GREAT" : END

140 PRINT "B GREAT"

JRUN

A GREAT

1 2 : N o
JUuyu? 2 n1 logical expression #ivAnfe IF viuase  Asagtdnhan

S9RNafiy  line number #@34fiU line number wi4A“HY THEN, GOTO w3

o [ )
THEN GOTO a1iNadsfarniaiuanfedy line number #a‘il

110 INPUT A

120 B = A"2

130 C = 30

140 IF B>C THEN GOTO 60

150 PRINT "C GREAT" : END ,
160 PRINT "B GREAT" : END
1RUN

210

B GREAT

12 [ ? & » e
370 line number 10 91137T8AR AIUUT A LHRHNNATAY 2 ULAD

L% ] 1 * qI b “n .
nIREIMYY B JAININNIN #0UY C uan LAY INMIUNIGIUA line
) [ ' ] 9;' 2 ' [ N
number 60 #iU¥  WADIAINLINAKRIUAILUY A MIIKAILYT B ARUDANIAILL Y

¢ 1a%399R8¥n9UIU line number §AN1A2 line number 50
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6.2.2 A"dY ON..... GOTO. . ...
ON..... GOTO.....[imm & def]
andq  ON...GOTO... iffusideifedniadavuiniunieiuninanis
Fuaiinnuataam uatsinfiauands coto  mvedidautuduntivanasan

seefnanniendadians Liuannun i isuty gﬂuuuvﬂqﬂﬁﬁqﬁﬁQﬁ
ON number GOTO line numberl,line number2,.......
51 number ﬂéﬁtﬁﬁﬁu 1 3NN IUAMANE9Y line number ﬁ 1
EW number #HA1INAHL 2 ILANIIURINATENAY line number i o2
01 number AAINIAY 3 AENIUAMANEIIY line number §i 3

LY
110 GET A
120 ON A GOTO 100,200,300

1100 PRINT "SELECT NUMBER...1": PRINT"END" : END
1200 PRINT "SELECT NUMBER...2": PRINT"END" : END
1300 PRINT "SELECT NUMBER...3": PRINT"END" : END

LINE NUMBER 10 Lﬁuﬂﬁﬁﬁﬁiﬂ%;ﬁﬂuﬁﬁlaﬂ Lﬁﬂ&?? key 8y 1
Lﬂ%HQﬁﬂxaﬁuiﬁﬂﬁQWuﬁ line number 100 51 key 18y 3 Lﬂ%ﬂﬁﬁqz;ﬂuiﬂ
wﬁqwuﬁ line number 300 Qﬁﬂﬁlﬂéﬁq Eqkiqtaﬂﬂﬁuﬂﬂlaﬂ 2 Q%ﬂ%

JRUN '
SELECT NUMBER...2
END
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7 aMd9128UN1I¥A_output UUIBNIN
R . ‘ 4 4 &
AFNRBIHUNTIITA  output UURDAIWN  LADAIULIVRINIIOAAL LUUTD

AN winUsrinadiandy LBt un 138 InAtANIE  ANdeAun1398 output
YU N TNH
7.1 aW¥y INVERSE
TanUnAualdnyezyaeaanwty  axiiiu i Sulandaniedo 1 Buiuna 191
81113095a0 49 INVERSE fusndeiideaniadaeuany output aaniiaaniwtis
Tﬂﬂ%aﬂawuﬁaéﬁ§0ﬂﬁﬁeﬁaxﬁ%uavwaﬁuﬂﬁqaaaﬂﬁ
INVERSE [imm & def]
Lﬁﬂ%%ﬂﬁﬁﬁﬁuglb oafin 13N a2 B andiann mfasdinsacdeiinann
UN213295AN A NORMAL Lﬁawﬁiﬁqanwwﬁuéanwazﬁnﬁ
110 PRINT "HELLO"
120 INVERSE

130 PRINT "BABY"

140 NORMAL

1RUN

HEﬂLo

BABY {——————- Uz iaatariifindnig fontedadan

7.2 a"dy FLASH
uandeiifeaniaiosuane  output uuaaAMEAGANEYE  HYBAWN
#3813 THANIENILUARDA L IR
FLASH [imm & def]
110 PRINT "HELLO"
. 120 FLASH
130 PRINT "BABY"
140 NORMAL
]RUN
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HELLO
BABY U1 el m e RaaLn ILNIUARDA L IR
7.3 ad9 VTAB
(uanieanidan  cursor MUAUMNIGUUIRY (vertical)  awf 131
AMuAtY  VTAB junuyvaeandedied
VTAB arithmetic expression
Arithmetic expression #WNIHHSANAUNTIIAAARAIERITITATTENINY
1-24 aainaunendad1ansieamanna 1l te3peazuaniy ?  ILLEGAL
QUANTITY ERROR
uuanawmuTifiauugavasaafiuusified 1 pysfinanegavevan iy
uyited 24 endefiazasanfuande PRINT
7.4 andy HTAB
(fupndenidon  cursor W9un1auulTEdy (horizontal) a3
LInmue JUnuuasandsiifiei
HTAB arithmetic expressio
Arithmetic expression WN1HFIRNIUNINABAAIAATHIIANIERIN
1-255 gaiwauni9ndndan 38 SuaunIafinwanniat 1atneazuanin ? ILLEGAL
QUANTITY ERROR
AINUNARBAMIIZNALAIY 40 column AIANALNISANAAERINATETUA
1-40  finuoBeamunueuusn column fi 1-40  vasuIIHA®ide  paDwanma
ARAANARITAIG R 41-80 Auniufennunueunssdl colunn 1-40 prnAnduBRY
uyIfinaaty  Ande HTAB [z¥37nfuanie PRINT (aup
110 HOME
120 VTAB 8
130 HTAB 12
140 PRINT "DO YOU UNDERSTAND ?"
]RUN
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u3IAil
fiafi12
IRRUELE DO YOU UNDERSTAND
7.5 ANdy POKE
0 K] & 13 2 1 2 ' '
Viuandsiasann Sl auyayainaan 1 IRNEREIEAIINA TN A I ng

NIINIRUAATURUS DBIRUIBAIINAINATT  Junuusasandedided
POKE address memory , data
adress memory |fUATMHNIYRIRUILAIIMNANN LINWEINTUN D BY AL
TN
data @2A102YATALAT1IIURLINAIINAN (memory)
\¥1 POKE 3687993
unasunia1a1 93 1L AUTIURNIEA2INANATURIST 36879
7.6 Andv PEEK
iuand el aranTugansayad LR e i U8 IREIEA W ANH L 17
ABeN1In  FUBULBeAn dedldad
PEEK ( address memory )
address memory HUATUHUITRNHIAEAIINANH LI1ABINTIQAYDITE
ETRTIASTRRE
110 POEK 179,32
120 POKE 180,56
130 POKE 181,72
140 PRINT PEEK (179), PEEK (181), PEEK (180)
JRUN
32 72 56
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8.1 NINAUAAYUUIBNIN (monitor ¥3a CRT = Cathode Ray Tube)

nwiuaasunaan miuaza i safazusnstatdy 2 wwu fe

8.1.1 Text Mode 1ffun13udANAIMAIBRIENYIE wibf11a  Fv1dlp
10RT LASIADNTILABILAT  1ATBADNTI LADIALNINIULY text mode TAnI
ANERIT9n text mode aun ANEv PRINT, andafivdiuni3insay (loop) an
5@ﬁ1§1un1;ﬁwunwﬁﬂﬁqwu (ffus  text mode & NIORITUFANANDTLUUABAK
18 24 x 40 fufaffanIuwn? 24 unq (row) wazdlanuruandun 40 (column)

8.1.2 Graphics Mode iffuniiuanen nainfidnyiz #3181 Fany
TUANBUC VRS JUN N uaxawuwsnuaﬂqgﬂnwwéwﬁﬂ 137870130 UUY  graphic

% <
mode 1f 2 UUUAD
1 Low Resolution graphic vHun1vuaasnIniinse 1y ViR

' 2
FINIOUUNNITUAANNIAN Y mode 11a 1 fu
1.1 Split screen graphic $43nA Wszui<aan:iuni13195

t < 4 . '
uatuifu  ’ngeMuviasaniiin 40 column wazsanuuasateazuvsaanifiu 48

wna fivgui 8.1

0 YO OO (0 0 0 D 2 i ) S T £ B D M D D RO D e o

apfiuil—

T 3

SEREEEE

&
-1
-

BERREREE N

—

e 0292 20 e

+HH

HHAH - H HH

L loIoI-Jesewnrentanatanrssvazinesicat foenmvronns)

-
%
-1
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- g N o ' ol
1ﬂﬂﬂ?7ﬂnQxajﬂjﬁﬂuaﬂQEUWQQQHWQQQﬂ 0-39 ®UNN 40-47 [z
14 ) o “ !
ﬂﬁﬂuﬂ%ﬂLﬁuuﬂ?ﬂﬁﬁ?UHQQQQQEﬂﬁﬁ ARLRY  WIBLAIBNKHUNY TN text

window flaMuau 4 u3IA (Feuauna 40-47) feguil 8.1
1.2 Full screen graphic 3pnwazuusaanifiusi1ineiuilau

. < & & ~© o
fiu split screen Apflanuan 40x48 fetiufeilniinefenun 1920 RN
N ] ‘; ] L2 o .
LIVTHAININARLUAANFAIANET FLaY UaziaSaenN 119 le tulaufiufiy split

screen ﬁﬁgﬂﬁ 8.2

Ch
AptuN
012 348 86 789 lD!"?13ll\Sl!!’ll‘!2021???JZ‘ZSZI272.2.303‘3?333‘3536373039

-
4444

v
BIPP LU OBRIB RN OO BCBO SN Go.uauuuw-c

41

unq

»
o
-

. . . & = ! ot
Low resolution graphic #y &WIIDNITANHUALHUIASAVIIDAIN

° 1 [
Ma 16 & (uUnsi monitor tffulpd)  Femaawd 1
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WU LAY C WNOHIRY i
0 A (black) 1 magenta
2 U 1 3uun (dark blue) 3 N14 (purple)
4 'Juun (dark green) 5 in1 (gray)
6 WL TN (medium blue) 7 WL 3uaeu (1ight blue)
8 ﬁﬁﬂﬂa (brown) 9 5& {(orange)
10 iny 2 (gray 2) o BuW (pink)
12 vinnau (light green) 13° IBanY (vellow)
14 WBnA11 (aqua) 15 113 (white)

‘ 2. High resolution graphic LOUNIILAAYZUAINTATALIW
Az LEHANINNIIMUY low resolution TAHNIIUARGJUAIMKLILAHIUANHUL YDA
A AtATA N9 @wnsandeaan iy 2 wwuda

2.1 Split screen graphic Lﬁunnsiﬂaanﬂwﬂﬁuaﬂqwa%ugﬂ
18930 IANARAMATANRUNAINT BB 1 280 column  axiiuduun column
0-279  WALATWUNAINUUANAINE 160  uad L3WIINWANT  0-159  @auuni
161-191 axgnaavian(fiu  text window ifaa m¥uiaufiafows fegi 8.3

L 0 «olumn 279
0
159
text window
4 row
191
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2.2 Full screen graphic Lﬁuﬂ1§5ﬂqanwwiﬁuaﬂqwaﬂugu

1899R TABIBNINAZQAUUNAINT Y27 1y 280 column axiiuduus column

0-279  WAXATWUNAINUUANAINE 192 w02 13w nundfl 0-191 graphic au
mode Haz'lail text window faejl 8.4

0——————column 279

row

4 -

104
JUR 8.4
AL ERSIY high resolution graphic Tuniif Luaann

] 12 v ' 1 ]
8 @wndafiazuansta 8 & szuueifuip wazdh  demnvned 2

i 4

L)

P -
0 ah 1 1 1983 (Juppfivyiinvessn)

¥ P -3 ' -«
2 Wi (Juagdusfiayasan) | 3 377 1
& IQ! o
4 A 2 5 (Juspfiuriinvagan)

gb ' « o
6 (ﬂuﬂ%ﬂﬂﬁuﬂﬂﬂﬁQﬂ) 7 117 2
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- P .
8.2 AduN189U graphic
8.2.1 andy GR

GR
v & ag? a & B N
,ﬂﬁﬁﬁ GR 1fuandeirranIuun13L97 low resolution graphic
BINTREHEEE

1§

mode AIMAINT  FIULUVASIBNINALHIANURUA (IAAINIZHFRN)

ﬂﬁﬁqa51Uﬂ31ngﬁ 4 Uﬁiﬁﬂéﬁﬁ@ﬂ #91flu mode split screen graphic
b 2 2 -t % 0
NIABINITLYNg full screen graphic fiazdyAndy

POKE -16302 , O
1 ' 1
flaziy1g full screen graphic #ufl  iaw 4 u3IALINEINIID

' P o

REANANANTUINNIN wIBAENE IR
8.2.2 A"y COLOR

COLOR = number

2 o) LS ¥k o >
PTUAN TR LA TANANIDA N ARTTAUA WA L 3IABIANT Y

number 1ffuA 18489 low resolution Fufifenus 16 & 13uds

LAWNIH LAY 0-15
8.2.3 and4 PLOT
PLOT ROW , COLUMN

0 b2
W Tuan§9IUAN99ALL low resolution

ROW viusiatasuanvanvasnisuansantant Sufuainuuasaiy  dan

35“&10 0-39 uUNIBYRY split screen Way 0-47 uniyfizayd full screen

£ ' 2
coLuMN  (ffuddiaviiuanvatvaeniiuansyaianiuainsietyyry §

ANIZHIIN 0-39
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8.2.4 aMfy HLIN
HLIN first column , end column AT row
Ve dananenan i du L aunuwu Y2 fu
first column APWNINLAY column |3NAUYAN LAY
end column ABWNNHLIRY column qﬂﬁﬂﬂvaqxéu
row AARNIBLRD row i LTuANURUNIRY L AUIEAY
8.2.5 AN VLIN
VLIN first row , end row AT colﬁmn
Ve daanuananan it SuuunBI6
first row AAWNNYLAYLINAUVA LAY
end row ﬁﬂﬁuwﬂtavqﬂﬁ1ﬂvaqtéu
column ABHNHLATAMURUNTAY LAUNIIUUIA
8.2.6 AnH9 HGR
HGR
vfuanden Laaede N9 4 high resolution graphic 1anay
 MM9IUAu split screen  sanwazuudann Lifuga BT INUNASAN S L Sudaun
0-159 #IuqARqua 160-192 Augmsuuaneands  wiadadnes ~uaziduaingiy
1192711 3069uA 0-279
8.2.7 Andy HGR2
HGR2
(fuandedi 1A 3nadeI¥NI4 N high resolution graphic 1AHA
AM9IU full screen apnawazuusaaniffuga  iamduainuuasadesiudun
0-192  wazuaINT181I127 1 Sudaun 0-279
: 8.2.8 Andy HCOLOR
HCOLOR = number
(Huandainaannuanaiiudnianwiinnenas
number 1fiuA1671avaedinnenty  axfian 0-7
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8.2.9 gq&y HPLOT

HPLOT row , column

v ot “ o
Lﬁuﬂﬁﬂﬁ%ﬁuNﬂQ§ﬂUHQﬂﬂTWﬂﬁﬂﬁuﬁuﬂﬂﬂﬂﬁﬂﬁi

row AENUIDLIAYYBIIATALILAINUUANAIGIAIIEN2IY 0-159 dqn iy
split screen uaxﬁéwazﬁiwq 0-192 @y full screen

- }- % e N ) )
column ﬂﬂﬁNWﬂLQﬁﬂﬂ@ﬂﬂTﬂﬁﬁﬂQWﬂﬁﬁﬂiﬂU?ﬂ HANITHI1Y 0-279
8.2.10 Ad&Y SCALE

SCALE = number

(ffusdefinanefedni182u093UN MU high resolution graphic

number ifluarvasfiriaviinaasivfnsigamuvasgunan  firavaziian

\ o 4 & o RN )l o
angatafa 1 Feiffudainaunisnindng
8.2.11 A"d4Y ROT

ROT = number

L g - : . .
LﬁuﬂﬁﬁﬁﬂﬁﬁﬂﬁuNﬂQﬂﬁiﬁuunﬁwﬂu high resolution graphic

4

TUAANN T THIHAN
1 ]

01 ROT i1y O , 16 ,32 wip 48 awfsgwyuiiuga 0 , 90 , 180 wip
270 avdIawEfuuaAn Aegl

! : 4 & & o
number Lﬁuﬂjﬁﬂ@ﬁ?LaﬂﬂQ3§Q%“lﬂ?ﬂﬁﬂﬂ“W?Lﬂﬂ
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%
ﬂﬂk?NﬂuﬂﬂﬂiﬁﬁuﬂiN

1 10 TN e

100 GOTO 1000
- 110
1 200 GOTO 1000
7 210

. %
- 1000 99 LINAUYBNIYUSHAIN

—3

- 290 GOTO 1000
- 300

L 400 g)é?’////

1200 3auva9INTUNTHERY

(ﬂ&uiﬂaﬁﬁuﬂﬁﬁq%ﬁt>

@ & N ¥ 4 ¥ )

AU L3NNI A eiuAEN1IRNKIA - 1faAaIN13 RN
coTo el mautasdiu  wallgwiawafia daavande coTo 1000
ba7  iadaefiagM9IuAIN line number 1000 - 1200  wmaxMainSuTUNTIS 1Y
W line number §i 110 #in  wazi7flamiinieyacioasuiuents  iag
101398 0 un s aadudna 1 un ﬁ@ﬁu5QQQﬂnﬂﬁﬂﬁﬁQﬁaxL%ﬂnﬂwiuiunsu
HABIAE LAWY AaANdY GOSUB WwarAndy RETURN

5.1 AMdN GOSUB wayAidy RETURN

andatiazfin Iy tfsifuends  GOTO  waardnaafa Ly

amnsndnanduandednainands  Gosus 13 LﬁﬂﬁﬂQﬂBEQﬂﬁﬁQ%quﬁuniudaﬂ
ka2 azilandy RETURN ABNY LﬁﬂiﬁLﬂ?ﬂqnﬁuﬂﬂwﬁqwuﬂwuﬂﬁﬁqﬁLﬂ?ﬂqaﬂq
17 #eagdaainands cosus aatu
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, 2
N LINAUYBSTU TN TN

4+ 10

TUunINgay

1

L

. %
1000 9aL3NAU

- 100 GOSUB 1000
L 110 bl

AT A
anfud 110

J—1200 RETURN

AU TUIUNINLDY

(nsutumendei 110‘)4/)

% 2 [ I 4 o | . -
D1UTUIUNINYBS L 3INBNN1IB VI IunINean 1da%n  Al¥andy GOSUB LIEN

Wittsunsadanfu  warendeganiadulysunsubanasiandy RETURN #on Lana
JUBLUTRNAN Y
GOSUB 1line number
nay
RETURN
L
1100 PRINT "PLASE ENTER FIRST NUMBER ";
1110 GOSUB 200
1120 F = A : REM SAVE FIRST NUMBER
1130 PRINT "PLASE ENTER SECOND NUMBER ";
1140 GOSUB 200
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1150 PRINT "SUM OF TWO NUMBER IS "; F + A
1160 END : REM END OF MAIN PROGRAM
1200 INPUT A : REM BEGINE INPUT SUBROUTINE
1210 IF A = INT (A) THEN GOTO 240
1220 PRINT "NUMBER MUST BE INTEGER,ENTER IT AGAIN"
1230 GOTO 200
1240 RETURN : REM END OF SUBROYTINE

JRUN

PLASE ENTER FIRAT NUMBER 7?24
PLASE ENTER SECOND NUMBER ?10
SUM OF TWO NUMBER IS 34

JRUN
PLASE ENTER FIRAT NUMBER ?24
PLASE ENTER SECOND NUMBER ?10.4
NUMBER MUST BE INTEGER,ENTER IT AGAIN
?10
SUM OF TWO NUMBER IS 34
IﬂsunsuﬁazéwuﬁwﬁaLaﬂaaQﬁa NWMWﬂWiﬂE?Q&ﬂUiWLﬁuL&ﬂQWulu

WanSatld 1 arfazuntyaundtazgnaas waadentinasuanasfeaneinn
Ay

5.2 A"MiY ON..... GOSUB

Ande  ON....cOosUB sildnwawiinatnfunduands ON...coTo

- ! a0 K
Fegtluvuvasandedda

ON arith.expr GOSUB line numberl,line number2, ...

b2 t ] ] 1
07 arith.expr d4a1 = 1 1AIANASTUNINIUNTUNLNINEANAIN line

-
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numberl

b2 1 1 v '

01 arith.expr {87 = 2 1AJANASIUNINUATUILNINEDEAN line
number?2

»
1 “! N 1 - 12
LﬂaLﬂiﬂqmﬁqwuﬂwuyﬂﬂEQﬂﬁﬁqqwu%uiﬂﬁunsuﬂaﬂﬁuLa%aLiﬂnsaﬂ
2 U o 0 °: @ )

BRINILAFUN NI IUANATTIIUaIFUATTeRTas1nATTY ON. .. .GOSUB

1100 REM = SAMPLE PROGRAM

1110 GOSUB 500

1120 INPUT X

}130 ON X GOSUB 1000,2000,3000

1140 PRINT : PRINT

1150 INPUT "DO YOU WANT AGAIN ?, ENTER Y OR N ";AS$
]160 IF AS$ = "Y" THEN GOTO 110

1170 END : REM END OF MAIN PROGRAM

1500 HOME : REM SUMROUTINE PRINT MENU
1510 PRINT : PRINT

1520 PRINT "FIND EXCHANGE RATE TO BAHT"
1530 PRINT : PRINT

1540 PRINT "1. U.S DOLLAR" : PRINT
1550 PRINT "2. H.K DOLLAR" : PRINT
]560 PRINT "3. U.K POUND" : PRINT

1570 PRINT PRINT "WHICH DO YOU WANT ?";
1580 RETURN
11000 HOME : REM U.S DOLLAR TO BAHT

11060 RETURN
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12000 HOME : REM H.K DOLLAR TO BAHT

12060 RETURN
13000 HOME : REM U.K POUND TO BAHT

13060 RETURN

18137 RUN 1360308890901 11880
01031880188 1 1ASA9aX I IR U 1inenunber 1000
01131088018 2 1AFA99ZT U9 1inenumber 2000
0113146 8BN1AY 3 (AFA9AZ T IUNN 9 AN 1inenumber 3000
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6.1 NIIIRAUIHAINNIY

ﬂ1?%ﬂ?1ﬂﬂgﬂ%ﬁﬂﬁﬂﬂﬂﬁ1ﬂWQQBQWWUBQLﬂ%ﬂq APPLE IT
x : < ' P ¢ . £
NITURANTDAINNIINTIURUSYBIHUALANNINAULUADUNIEAD YT | ANUULT

¢ v
LSHAUNIIIBANIAN
<« N
12%UATTINR 1

ADDRESS

1 ] } 2 ' ]
ﬂ?ﬂﬂﬁ?ﬁﬂﬁ?ﬂ?iuﬂﬁuﬂgﬂWiﬂﬁﬁujﬂﬂlﬁuﬂﬁ Bau

MEMORY ALLOCATION and USAGE

HEX DECIMAL

SFFFF

$C000

$9600

$6000

$4000

$2000

30800

" 50400

$0000

65535

- System Usage

L

4915

1]

}

— Disk Operating Sys(em

38400

Strings
[~ General Usage

24576

=
|~ Page 2 of Hi Res Graphics
16383

|~ Page 1 of Hi Res Graphics

8192
Geqeral Usage.
B x:;:g::sAmy SOBFF] Text Page 2
Program and
2048 $0800—) Low Res Graphics Page 2

I Text Page ! and Low Res Graphics Page |
1024

|~ System Usage

"o
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Tnnttunn s founan tntasy L fouagiutasgulunia tavguiy
wNRE1AARE NN AUDEEA LAYEINABNQN TN B LATaNARNTY LADT WAL
AIMAT 65536 aunuegnninun Liudiiave uandufaus 0-65536 uiay
IUAURSE SO-SFFFF AuiLava ufuwn

RUIHAIINAIUATINAIN $400(1024) 9 $TFF(2047) ayanmdy
5ﬂqﬂ73a45&aqaéwqﬁa WAASAININED (text mode) #IauaavniWnuuY
(low resolution graphic) 4fp%suanefianiieda Aaufiaianiag ouva
AN INANIBANAT LA aannn L SudniieRausrnaunin 24 wiviAY 1
A0 warunazuIIfinszuancfianidedata 40 A7  1iat¥lun1IuEAen IR
(GR  mode) ABNRILABIALUAASHUILAINAIALUAAIUNUS $400-STFF Ay
Snwsrvaeninfiniufionieda  Teazay 4 uidiAAUANY  waEnIRNIUAA
40xX40 A¥AgAIUUY

WUAHAIINANARATUAUN  $800 (2048) ~$BFF (3071)  B13aL%y
wanefiandedandans Wnfita  uAlUIANTNVEY APPLE SOFT lamunfazayiu
AURUSBUIDAINAN LA :

PUIEAIINTIAUATURUG  $2000 (8192) ~$3FFF (16383) Tanund
%%&ﬁﬂ%utﬂuﬁaﬁﬁ 1 989 high resolution graphic page-1 Lﬁﬂi%

NN\ P NS 1 4

280x102 g3n uazfifiandiefa 4 uINagaAnIBYBIVAAMAUANY 1 ($400 -
STFF)

o
M IUUFANNINANAT LDHA (HGR mode) AANRIINDIIZUAANNINNIUIN
9

Page 2 vadAIRnazLduA atﬂé%uﬁﬂanﬂuwuaﬁﬁ $4000
(16384) -$5FFF(24575) iflagau HGR 2 mode  ADNAILADIALUANY
nanfingduntanaIuatd  AaBTuIe 280x192 99
6.2 N1IRIINFIANBINAAYIY graphic mode
6.2.1  AANUUURIANILAZAUANHARABINIT  1AENTIRUATUIA
A21MN219-117 ua:;ﬂéwqﬁﬁaqnws
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1.1 gn¥INEIBNNOEILITUIA 5%X7 dot matrix

1.2 dn¥In1e Inoaviivunn 7x9 dot mtrix

%
6.2.2 uﬁ%lﬂﬂﬁ?u&51mmﬁﬂﬂmﬂBﬂﬁuUULN?QH&? HININITHYRIDS

o & & G
LY IMEY 1IN IA AN FIIRA2TNY S

Lﬂﬂkaﬂﬁﬂuaaﬁ' LR ﬂﬁﬂﬂﬁHﬂ?ﬁﬂﬂLaﬂdﬁuﬁaﬁﬂuuﬂavuﬂiﬂﬂdﬂ?ﬂﬂﬁeﬂﬁlﬁu

Display Bit Pattern (reversed)

g BIDATY Decimal
F725 0111110 62
22 0100000 32
L 0010000 16
% 0001000 8

5% 0000100

FLE 0000010 2
0111110 62

S ‘
6.2.3 1TuuldsunINInndy integer array UUUABSNR AL% ay

3 1
udanhwusdgudinsauaazfii 97U7609u

10
20
30
40
50
60
70
80
90

ADDR = 0 : LN = 0
DIM AL% (64,8)

FOR I+0 TO 63

FOR J=0 TO 7

READ AL% (I,J)

NEXT J : NEXT I

ADDR = PEEK (107)+256*PEEK(108)

LN = PEEK (109)+256*PEEK(110)-ADDR

PRINT CHRS (4);"BSAVE ALPHABET,A";ADDR;",L;LN

100 END

110 DATA (BIT PATTERN 8 BYTEO

4 v it s Yol .
LilD array nniﬁautﬁu ﬂxnntﬁnijﬂuuﬂuﬂWﬂﬂuwnﬁmz binary

file WAZNITUILD
iuda S nna1Te0

array file aanuwiﬁdwu iy %ﬁiﬂsuﬂiuﬂﬂzﬂaunau
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6.3 n11a3n9launIn Lioudadnys nn/snnny
NM38T19TUun TN LR auanedSnYs  wianaa foudi8nys tap/denny wu
3NN ABNIIUN LAY character 370 Character Gen. WIUFANUNIBAINTN

mode high resolution graphic fivju

keyboard character gen. ﬂﬁnﬂuﬂﬁuﬁuﬁ IANIN
. .

4
N

=e

AL TnuAnE e fA2 unana e TEAURIELATHaRTUY 4 Gudy
1. Uugn 15uﬁ_1iimqn5 AL Y
2. ¥B9AYNT LALN S\ £ 2N L
3. sefuwdnyue n v 8, Q warEIr ¥ 2wt 1
4. 3EAUAINGA 1aun
N3 TudIEnET  AZAin TEATINHINYBNAIINEY  LALEREY 219NN
uafRMIBNNTaN  AUTUAAUDSARANNT  Betufiitionan 7x9  dot matrix
AanfleMafnys  na3iRTEARINIEHAINGE NI 10%20 98 LfipAna 1N
LEANAIENET  EHAINAISNEIMEINTAGIE  UALIERINW IR 20 Qﬂ%ﬁﬂ%
qININUAAY aizéwqqﬂuazaistﬂéiﬂﬁuﬁu AARUFANTIENNT  nn/Fenny

2 t
agaga 8 uiIfin uiliney 26 f2dN¥I AR 1 IDAN

AYAITSRT ...
‘.d'édyu“f !
ALAYIORT ...
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A7 Tauigaun s L fiauaaedaing WA TABUNUAFNY A28 ASCIT
Code N1TLAAYAISNHEIUNABAIN TABNT1T1Y ASCIT code  upafainysilufiy
character gen. 5agaﬁaqn1%uaﬂqﬁaﬁnﬁiiﬁuwawnn77tﬁﬂuﬁﬁﬁuniuL%ﬁn
nwauaﬂQﬁaﬁnﬁsﬂﬁﬂﬁwnaﬁaanww

]

ﬂﬁﬂﬂdﬁﬂﬂﬁﬂwﬁﬂﬁﬂm&ﬂmﬂﬂSHUﬂUUUUﬂHG!
o

|

i

adfduarded 1 19 .
‘J‘“,'vlt'*guig

sl 119 | AT

LR ¢

1 234567850,

gbcdefghijklmnopqretuvuxyz
 AECDEFGH 1 JKLMNOPGRSTUVHXYZ

[geyet (Y xzt-402 081 | T 0.7



Flow chart UFRSAIFNET

( START )

NM¥ie ADDR. char.gen’

‘/ LOAD Char.Gen./r—

Q. &
gt y¥e duyuan
e .

» []
uaﬂQHagaﬂaqﬂ

|

% ’
LEANYBYARDTY

2
B
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Flo chert LERIJUN®

‘ START )

/

NMYYs ADDR. chsr.gen

[ LOAD Char. Gen'.7

4

Z/ﬂuﬁﬁiﬁﬂ7

]

BaANUl D

o
UKPY ?

2‘5 e T
FIRICAT R AR
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UNN_7

12
N13%% DISK DRIVE

7.1 Disk Operating System (DOS)

DOS Lﬁu system software ﬁﬂQUﬂun1§wﬁq1unaqsxuu disk

g ¢ & ‘ Qs ' o g - & v Q
NIRBNNIYEN U LA fUuNUAg L Ann (diskette) ARN%Y system software 7
% ! o 'oa ¢ 4 a k4 & .
YoLBY NI LAUTUIRAINASUULHNUAT LNAR LHA LN IUAZAANNINTY  booting

] 2 ) o e 2
DOS nauaqazawuwsa%ﬁﬂﬁﬁQ%unwsannws diskette a

7.2 Initialize diskette

9AUIEAYATUATT initialize diskette il 2 U3zn1ida

7.2.1 qunififiuny  diskette faiffuusuimiiifclaapayen
AINNI0RATUN 1A diskette MAIMUATeINte  LWIEdelaina3¥a S0 track
WaY sector ﬁqﬁuaw%aqn15ujiﬂ%%@1uq:;aﬁﬁwunws initialize Ldunau
1inl% DOS system %n1389 TRACK WAy sector tAnnau F9avn AT TU e

7.2.2 Unilif diskette HAUNIIITIIUNILED  UALI1INABNNITID
TWIuNINALE  diskettedBn  HAMNANLINATNANITAUTU TN IHFILNN AN L BE 128
LATE1RILAUIITUNINAAN TN FefuL31f@amaTaninas intialize Bnadefl
1p FeasnmaniysunInifiagifa gnaunaiaun

7.3 andeiinsdaniifiy diskette
7.3.1 an&9 CATALOG

upndeiias ifaaaenamaudaing (files) #u3399u diskette
wuansdainananufanue
1CATALOG
DISK VOLUME 254
*A 006 HELLO
*B 003 DIODE
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7.3.2 and9 LOAD
fuandeiag 1 Sontsunninaeni s ieniiagtu diskette  MLIMA
LA AURLIEA NN B LATD IﬂﬂﬁgﬂuUUﬂﬁﬁQﬁqﬁ
LOAD file name
file name (fudnyaeiusunindtifutoay diskette (itail L313zWn
ARNNNATL U '
" 7.3.3 anfq SAVE
Vuan g g ann s L Uiy Tun TN unLIEA 220N niiufinaadu
diskette jUuuuvaeAndeiiisil
SAVE file name ‘
file mneme fufavasivTunsudisnaziuiiniawg diskette Liaay
AN 10732 L IHNNNLTIIUENN 1BAE
7.3.4 a"fie DELETE
Fuandeiayauduay  file Au diskette  Lilataapeni13t¥eudn
I TR LRERALRD!
DELETE file name
file name \fulp File #131mp9n13aUaBNRIN diskette  iilm
LIMNABYNITATIUEN »
7.3.5 AY¥Y RENAME
uandeiaransuiunisivdsuds  £ile u diskette 55132 ma
Anfinaens  Juuuuvaeandeiiel
RENAME ol1ld file name , new file name
old file name iffufin file #i137ma9n13 10NN
new file name (fufinduuvae file #iiUdzuuan
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7.3.6 ANdY LOCK
Lfuandeiasamnsuaunisiaeiunisal file panann diskette 1as
Biders  adanniitsandetuin file asndaditiiu Juuuuvagands
LOCK file name

[} <
P

Haqvande Lock way  axfliaipewuisaandy ﬂiwngagwﬂuwia
file WM9%L31MNEN1I00TANAY DELETE fu file #9%Andv LOCK ‘g
*A DIODE 95a71d9 LOCK
A TRANSISTOR 1N BAM AN LOCK
7.3.7 Anf4 UNLOCK
luandefarauiuoniinnisteefiuniiay  file fiv  sflefiisnae
8101309 5a0 49 DELETE ay file man'ld  juuuuzneandeda
UNLOCK file name
asandaliuaaiatasmuisaaniuiiegnunta file axwinty
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8

—SD_

m

a;ﬂwaﬂﬂsnﬂaaoTﬂiunsuuaﬂan17ﬁ1ewumaeaﬂsﬁuﬁdﬁﬂ
Tsunsauansn1Tiiemgasanshiednln AEUANINTTR19 1009 10 Toauae

{
nT1uGd 1009
° . ' ) {
1. msthomrasladen (Diode) aeuanglugid ez sdyyinu Ta99

#4179 warm il lden  Tasnanabie
1.1 Hdmed  waeTasoatasseslaTon  aendnafismsutielalosmy
Taseadneroeanshofiain  Fefuny junction diode WAt pointcontact diode
1.2 myiluds piasy  fulaTen  mamafsmstounsesulifulaTon
%qﬁ 2 WUy fo forward biss ilat reverse bias
1.3 fodfelumsldemresiaTon  Tasaendnifivquanifvesinon -
VBuAT PRV , V_ o I )
1.4 m5in laTonluleu aengatentsin taTonly1demlunoas Lfen
ithnseuaasulr il nseuansy (Rectifier circuit) aefl 3 uuuhe
1.4,1 Half wave rectifier UARINTITNIIINYD AT rectifier
LuURSIARL
1.4.2 Full wave rectifier uﬂﬂﬁﬂﬂiﬁﬂﬂﬂﬂﬂ@ﬁ?ﬂﬁ? rectifier
W L fanan
1.4.3 Bridge rec@ifier uﬁﬂonqsﬁﬁqqumaqqqas full wave
WUy bridge rectifier F91%laTon 4 #n
2. mTt9InteansudaInes (Transistor) Tagaenanafie

2.1 dinud waeTAT 941 9109n31uEALMDT LY PNP UAE NPN
2.2 meldluSaiuns1udcimosfousy PNP uay NPN transistor lagat
nafie _
2.2.1 Fixed biss nanfemsliludafumswdainodiuy Fixed

' v ' v ol ¢
bias 1AONITADFIAIUNIUIINUNAIAILUTIOUNNTY  Base MINELADT Toh
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collector aafifq bese woensudaLmos 4ofl uardoife
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AFBINNUBINNIH APPLESOET BASIC

ABS HCOLOR = ON
AND HGR ONERR
ASC HGR2 OR ~
AT . HIMEM : PDL
ATN HLIN ) PEEK.
CALL HOME PLOT
CHRS HPLOT ) POKE
CLEAR HTAB ) POP
COLOR = IF POS
CONT _IN # . PRINT
cos INPUT PR #
DATA = © INT READ
DEF ) INVERSE RECALL
DEL LEFTS REM
DIM LEN ‘ RESTORE
DRAW LET RESUME
END LIST . RETURN
EXP LOAD - RIGHTS
FLASH LOG RND
FN LOMEM : ROT =
FOR MIDS . RUN
FRE "’ 3 NEW SAVE
GET NEXT - . SCALE =
GOSUB NORMAL SCRN (
GOTO NOT SGN
GR NOTRACE SHLOAD
_SIN . STRS USR
SPC ( TAB ( VAL
SPEED = TAN VLIN
SOR _ TEXT vaB
STEP . “THEN © WAIT
STOP TO XDRAW
STORE TRACE
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M LTREANAATURY APPLESOFT BASIC
9

?BAD SUBSCRIPT ERROR
2CAN'T CONTINUE ERROR
2DIVISION BY ZERO ERROR
?FORMULA TOO COMPLEX ERROR
?ILLEGAL DIRECT ERROR
?ILLEGAL QUANTITY ERROR
?NEXT WITHOUT FOR ERROR
20UT OF DATA ERROR

20UT OF MEMORY ERROR
20VERFLOW ERROR

?REDIM'D ARRAY ERROR
?RETURN WITHOUT GOSUB ERROR
?STRING TOO LONG ERROR
?SYNTAX ERROR

?TYPE MISMATCH ERROR
?UNDEF'D STATEMENT ERROR
?UNDEF'D FUNCTION- ERROR
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Flow chart U949 main prosgram

< START ,

Pad
TITLE
SELECT 1 2 : DIODE
N
y \
SELECT 2 7 - —1 HALF WAVE RECTIFIER
SELECT 3 < FULL WAVE RECTIFIER
2 Y
SELECT 4 <2 BRIDGE RECTIFIER
N I {
SELECT & 2 ) —» TRANSISTOR
N Y y
SELECT 6 < > FIXED BIAS
N y v/
SELECT 7 <2 SELF BIAS
N
SELECT 8 < ,-EMITTER BIAS
N




Flow chart fis1ifugmduniseonuuuTusunsy )
1. Flow chart WwandfunouniseonuuudaSnys ﬁmmﬁnud wargunw
2. Flow chart WaaIRISN®S
3. Flow chart WLAAITUNIW
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Flow chart WaAIRION®T

fINvun ADDR. char.gen

l

LOAD Char.Gen.

b
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Flow chart uaﬂozﬂnww

‘ START ’

fiMMun ADDR. char.gen

/
LOAD Char.Gen.

\

;ﬁnwwﬁ N

foIn1s 2

AunTua

UanIUuIo

U 2




ILIST

10

20

- b

O

4

50

&)

AN

80

QM

100
PG
LRI

el

1 vdmy

1 "M

200

A1

AR

PEO
240

’

2E0

S 1

I

TEXT : HOME : SFEED= Z00
VTAR 3: FOR I = 1 TO 40: PRINT CHRF (33)3: NEXT

FOR T = 2 T0O 21: VTAR I: HTAER 40: PFRINT CHREF (35
Yo NEXT I :

FOR 1T = 40 TO 1 STEPF - 1: VTAR Zi: HTABR I: FRINT
CHRE (35) s NEXT I

FOR T = 21 TO 3 STEF - 13 VTAR I: HTAE 1: PRINT
CHRE (35 MNEXT

VTERE 4: HTAGR Zy PRINT "ELFCTRONIG DEVICEFS .
VTHR 4 HTAER 23 TNYERSE @ FRINT "Z4 DECEMBER 1924

8" MNORMAL

YTAE B HTAE 4: ITVERSE

FRINT "STHDY yOUR &P FSOFT RASTO F ity ffFaind

FOR I = 1 7TQ 40 PRINT  Okiby e NEXT
VTERM e HTAE By FRT " v BEM - eNGTOR DI omE
VIEE s T as S e IY oo W F WAVE RECTIFTER®

UT - 10 BT B PE T M Ze FUE WOWE RECTTFIERY

UTAE L1t #1007 5. RRINT ¢
Yre sl T HTAR Sy TN
YTABR 13: {TAR S FRINT ®
VTEE 1. DTAR B pRINT M
VAT 19 MTAR S: PRINT ¢
AREFDE o P

OTAE 18: FOR I = 1 TO 40r PRINT  CHRE (35)5: WEXT

OBREIDOE RECYTFTER
TRANSTETORY
FIXKED &BIag"

SELF BIAG"
EHMITTER BIABY

SR Q>3

"

28 %3 33 T

@~ o

UTAR 193 HTAR 3: INVERSE : FRINT "FLEASE YOU SEI
ECT NUMBER"

MOFMAL ’
VTAER 15: HTAR %9: GET A

UTAE 19: HTAR 55: PFRINT A

ON A BOTO 2100, 2700, 2500, 400, S, L0000 W, AU
0, P00, Z00d , B100 , 3100

YIEAR Zos MTAaR 10 FLASBH » PRGN GOERE R BT Ll S
e MORMAL @ PRINT  wHEE 4 U RGNS TSTOR
VTR Ds MY 0 TS s b b . sl e
TR w0JDE cr MORMO ¢ PRINT  UHRE o4y e DIOLE
L b e HLEAT v FE L S (O B T
REST TP TER MUORMeS o PRI LR, (SN R
g



REIO0 JTAR FO: HTAR 10: FLASH ¢ PRINT " . R WAVE
RECTIFIER": MORMAL @ PRINT  CHR$E (40 CRUM FULL WAV
g
400 YTAR <o HTAE 10 FeA8H » FIRINT U 4: BRIDGE REC
TIFIERY: NORMM @ PRINT  CHR$ (4 "RUN BRIDGE"
SEGD VTAR 0 HTAR 10 FLASH ¢ PRINT B TRANSISTOR
P NORMAL @ PRINT CHRE (4) "RUN TRANSISETOR 1"
bOATAR 20 HTAR 10: FLABH » PRINT " Ar FIaFb oTed
v MORMAL @ PRINTD CHRE 4 "RUN FILED ELAR
TEOO0 OVMTAR 20 WTER 10 FLABH ¢ FeodT " 2 SETE T Trb”
o MNORMAL 3 PRINT  CHRE® 4 oRUN SELE BIABY
SEoL o VTAR MOs HYAE 1 De FOEH r PRIMT T vy EMITTER BRI
& AGRMAL ¢ TRINT D CHRE 0 4) "RUNM EMITTER BIAGY

A5 T55 BN .



8410

420 VT

S0
{41
434
4%y
438
H40

V50
L1

470
K75
4830

485

490

505

545

S50
\.J‘\:r:::’
&0

=IO
57a
SE0
HeR
S84
pwia fio)
mal
R
= e
GO0
EOE
M0

ol
&H1e
GO
L2
A
£ 55

i VT

READ THT .
T
VT
VT
UT =
vT
IF VT o=
I VT ==
GOTO 410
DaTH 49
P L &R, 89,29,
REM ww BYM.
HELOT 115,60
MELOT IEE.E0 TO 135,703
137,90 TO 137,688 HPLOT
w0 E4 TG 139 bhr HPLOT 140
HFELOT 141,896 TO 141 ,64:
TATG S8 TD 143,62 HELOT
45, 60
HFL 0T 146,50
HFLOT 144, 60.
FORE 2320008
DIRAW Z4 AT 90
FORF MRP 00 PORE
s OuHT = 100:UT
READ THI
VT = VT
IF VT =
= VT
DRAW &9
IF VT =
DRAW 67
IF VT
GATC
DATH
632,14

1O DRAW THI AT VT.HT:
10 THEN  DRAW 73 AT
40 THERN  DRAW 75 &7
FOOTHEN  DRAW 76 AT
RPO0D THEN  DRAW 735 AT
220 THEN  DRAW &1 AT
THEN  GOTO 470

LF
IF

TF
1F

it

RO
SRR LR AT, 15, 48, T8
16.29,16,44,36
RDIODE #%

T L35, 60

1735, 5

HELOT 1

0 é’l) 5
HFLOT
144,61

TO 146,70

T 1&b&, HO

FORE 233,118
=2 DRAW 44 AT

e h

VT LHT
AT

THI
DRAW 56
DRAW 559 AT
BOSUE  &500
DRAW =7 AT
GOSUB 6500
GOTO 570

1O DRAW arv
T THEN
JT70 THEN
AT 172,WT:
BOO THENM
G 201 .WT:
DHOTHER
BEO
17,448,548, 65,49 .,.68,
LA SR RAERR L, 1T SR,
VT o= Qs T = 20007 118 T =
READ THI
YT o= YT
TR VT =

12.99.1
11

DRAW
THEN

THT AT
DRaW 7

i VT LT

45

TE VT = 5O THEN  DEAW 56 AT
IF VT = 130 THEN DRaW 735 AT
TF WT = 150 THEN DRAOW &1

THEN
THE
THEN

DRAW
o A%
GOTO &16

TF VT =
VT o=
1F VT
BUTY =

i

Lo 1]

] 2NY
4()

7 &

Lot

DATE G4 FY, 473,42, 730,47 32,55,
4% 12,47, 44, 62,48 475,12, 46,55

DR&W 77 AT
PORE 232,00
YT = 10s T =
READ ENG
YT == VT 4
IF VT =

10,140
FOEE 23
145

0 Fén

PRAW FREG AT VT M
THEN  GOTO &350

(RST
210

10,UT:
40 0T
TEUT
LO0

A
e

vt 1y

YN
138,47 TO 13
T 140,55
142,63 TA
T

180

T,
170.UT:

SO0 HT:

AT 40,
50, 11T 3

1350
AT 150.RT:
57 AT 200.4T:
DEO LT

150D il

GBOSUE AFHOO
GOBLE &500
GOSUE 6500
GOSUE ATO0
GBS &FDO
QLT

6T, 2G A4 ity

69 10 156015

253 HPLOT )
142,57

144,59 M OT 1

£y
nood el

BOSUE 6500
UT: GOSUR &S00
BOSUR 6500
GRS

&HEO0

1o, 0% 44,

R 7
7S S

14, 64,5545

HaFT o 12w

HGOSHER &500

UT: GOSUER 6500
FulsHEB HRO0
LT BOSUR HE0O0
GOSHER A500
GQOBLIE AFOO

GOSUER ASGQ

42,5 A6,

COGHE SHAOG

HFLOT

HELOT



“HA0
A5

L&D

&bt
b&HT
&H70
&HB0
L0
7O
YRS
T1E

TR0
i
TERO
7RG
740
745

7O

7 EE
T
7 &

770
TTE
TEG

70
T

8OO
a0%
B0

G20

825

80

i
240
B
B0

BES

HOTO &29

DETE  AB.80.79,87.,/0,79,8%, 74,80,79.66,/7.1 .68,
86,83,83,70,79,85

FOKE 232.00: POKE 2%3%,10%: DRAW 78 &1 2P0, 140
HEL OT 135,80 TO 145,80

MEL OT 143, 77: HPLOT 14%.83: HPLOT 144,821 HFLDT
144, 78: HPLOT 14%5.79: HPLOT 145.81: HPLOT 146.80
FOKE 272,001 POKE 233,961 DRAW 74 AT 150,77
GOSUR 6800

MGR? 1 HODE OR= 3: ROT= O

REM %% PAGE~4 ®*%: GOSURGTOO

BOSUR 6700

FOKE 232,008 POKE 233,103
UT = QeMT = 30:UT = 28

READ THI:YT = YT 4+ 10: DRAW THI AT VYT,HT: GOSUR
HEOO

IF VT = 70 THEN DRAW &5 AT 70.UT: GOSHE 6500

IF YT = 170 THEN DRAW 70 AT 170.UT: GOSUE &S00
TF VT = 200 THEN DRAW 57 AT 200.UT: BOSUE &500
IF VT = 250 THEN DRAW 59 AT 250,UT: GOSUB 6500
TE VT = 260 THEN BOTO 755

GOTO 718

DAETA &5 .29, 64,55, 29,63,55, 16,730,595, 42, 64,14, 44,1
b, A9 48,55, 16,42, 4,635,365, 55, 14,52
FOKE 232.00: FOKE 233,96 \
YT = RO3HT = 60

READ ENG:VT = VT + 10: DRAW ENG AT VT,HT: GOSUH
LSOO

IF VT = 2%0 THEN  GOTO 790

BOTO 7465

DETA 18,96, 1,49, 80,74,79,8%5,68,80.,79.85, 66, 68,85
VL, 69, 74,80 ,69, 70
YT = Z03HT = 90

READ EMG:UT = UT ¢+ 10: DRAW FNG AT VT.HT: GOSUE
HSO0

1IF VT = 190 THEN EOTO 815

EATO 795

DATE 19.96.1 4%, 86,79, 68,85, 74,80, 79,1 .65, 74,80,
69,70

BOSUR 6800: HER2
FOKE 232,001 POKE
GEE S ww

VT = OHT = S0
READ ENG:VT = UT -+ 20: DRAW ENE A1 U1 HT: BGOSR
E500

IF V1 = 240 THEN GOTD 850

GOTO 830

DATA A%, 48, 42,487,555, 36,48, 47 53,34 36,55

YT = 7OrHT = 80

KEAD ENG:VYT = U1 + 20: DRAW ENG AT vV (HT: GOSUR
HEHOO

SOHLOFE B ROT= O
: e GOGLF H700: REM %% P




F6
865
570
&7

8078
880
83aA
865
g0
B9

898
SO0

0
210
715

G0
PRE

QR0

F40
G4
45
GO

RO

S&0
FHI
G770

Q75

GEO
982
Qe34
PO
iy
1 G00

TO05

IF VT = 170 THEN GOTO 875

GOTD 859

DATE H7.432,48,37,78

HEL OT 10,40 [0 260,40 TO 240,110 TO 10,110 TO 10
L 40

BOSUE 6800

MBRZ @ HOOLOR= 3: ROT= OrUT = 8

GOBUR &700
VT = 10sHT = 101 REM %% PAGE & %%

GOBUR &700: FOKE 232,00: POKE 253, 103

READ THT:VT = YT + §0: DRAW THI AT VT,HT: BOSLE
LEHO0

TF VT = 70 THEN DRAW 70 AT 70.UT

IF VT = (20 THEN POKE 232,003 POKE 233,96:HT =
HT + %

IF VT = 250 THEN GDTO 920

GOTO 89S

DATA 64.14.44,16,49, 44,55, 16,13, 52,16,1.81,80,74
V79, 85,68, 80,79 ,85, 66, 68,85
VT = O3HT = ZH:UT = 28

READ ENG:VT = VT + 10: DRAW ENG AT VT.HT: GOSUE
EEOO

IF VT = 60 THEN HT = HT - % POKE 232,00: POEF &

, 105

IF VT = B0 THEN DRAW 56 AT B0,UT: GOBUE 6500

IE VT = 160 THEN DRAW 94 AT 160.UT: GOSUR 6500
IF VT = 230 THEN BOTO 960 '

GBOTO 925

DATA 69,74 .,80,69. 70,1 .62, 12,29, 17,55, 1.2, 1.2,55, 44
VB, ES, 68,52, 55,49, 55, 44
VT = O:HT = S5:UT = 48

POKE 202,008 POKE 23%.94

READ ENG:VT = VT + 10z DRAW ENG AT V1,410 GOSUK
LEDO

IF UT = &0 THEN HT = WT  S: FOKE AR%0,001 POKE @
3R, 105

TR V1 o= 110 THER  DRAW 70 AT 110 11T: BOBUR 6500
IF YT = 130 THEN DRAW 94 AT 130,0T: GOSUR 4500
IF VT = 210 THEN DRAW 75 AT 210.11T: BOSHIE &500
IF VT = 260 THEN GOTO 1005

BEOTO 970

DATA 47.14,85,90,81, 70,482,585, 1,63, 4% 16,54, 58 &
2L ED L ES, 45, 46, 29,52, 16,49, 62,50, 34

VT = OsHT = 70:UT = &BiWT = 43




10185 READ THI:VT = VT + 108 DRAW THI AT VT.HT: GOSUR
S5O0

o2 TF VT = B0 THERN  DRAW &9 AT 50, UT: GOSUE 4900

1022 IF VT = 20 THEN DRAW 57 AT 20,UT: GOSUE &%00

1024 TF VT = 190 THEN DRAW 59 AT 190,UT GOSUR A500
: DRAW &% AT 192,WT: GOSUR 6500

1OR6 TR VT = Z20 THEN  DRAW 49 AT 220,U7T: HOSUR &BROO0

1026 IF VT = 240 THEN DRAW 57 AT 240,UT: GUSUB 4500
2 DRAW 69 AT 241 .WT: GODSUB &500: GOTD 1040

1030 GOTO 1015

TO3E  DATA &2, 44,83, 17, 46,55, 77 50,54 , 44, 39 &5, 4.2, 44
V7L AR, ES, 60, 1950, 42, 50,58, 52

1040 POKE 2%.0,00: POEE 233,96

LOSO YT = OrHT = 95:07 = S8 WT = 85

1055 KEAD EMG:VT = UT + 10: DRAW ENG AT VT.HT: GOSLE
&END

1060  IF VT = 70 THEN HT = HT - 5: BOFE 2%32,00: POKE

1065 TF VT = 110 THEN  DRAW 70 AT 110,UT: GOSLIE 6500

1070 IF VT = 140 THEN POEE 232,00: POEE 233,96:HT =
HT + =

1075  IF UT = 250 THEN GOTO 1095

1085 GOTO 105

1090 DATE 47.14,85,90,81.70.1 .6%,45,54, %4 52,34,1,84
,75,80,83,85,1,81,84,77,84,70

1095 FORE 232,00 POFE 233,103

1100 VT = O:HT = $10:UT = 1O08:WT = 10%:RT = 117

1105 READ THI:VUT = VT + 103 DRAW THI AT UT,HT: BOSUR
HEO0

1110 IF VT = 10 THEN DRAW 57 AT 10,UT: GOSUE 45003 DRAW

&% AT 11,WTe: (3ASUR 6500
13118 TF VT = 20 THEN DRAW 57 AT 20,.UT: GOSURE 4500
1120 IF VT = &0 THEN DRAW 75 AT &0,UT: CGOSUR 6500
1125  ITF VT = 80 THEN DRAWM &1 AT 80,.RT: GOSUR 6500
T1EG IF uT 130 THEN DRAW 24 AT 130,UT: GOSUR 6500

1}

L1352 TF VT = 1460 THEM DRAW 70 AT 160,07 GOSLE A500

TIZE  IF VT = 180 THEN DRAW J3&6 AT 180,UT: BOSUR &500

2

1140 TF VT = 220 THEN GDTO 1155



1145 B0TAO 1108

1150 DATA  B2.42,6%,44,16,29,34,49, 146,10, 17,54, 52,55
bby 550, GR,12,29,49 .55 ,449

1155 FORE 232,00 POFE 203,96

1160 VT = QeHT = 13507 = 128:WT = 127

1165 READ BENGzVUT = VT + 10: DRAW ENG AT YT,HT: GOSUR
HTO0

T147¢  TF UT = 70 THEN  FOFE 232,00 PORE 255,103 :0HT =
HT - 5

175 UF OWT o= 220 THEN  DRAW 57 AT 220.U7T: GOSUR AR0O
: DRAW &9 AT 221 ,WT: GOSUR &500

T80 IF VT = 250G T lf:‘N GOTO 119%

1185 GOTO 1165

1190 DATAH 49,14,8%,90,81 70,1 .30,44, 16,056,485 45,5
0,34 ,4846,29,63,42,46,752,49,55, 44

1198 POEE 2F2,008 POEF 233,96

1200 \)'l =0T = L85 UT = 1482 WT = 143

1205 READ BENGeVT = NT + 10: DRAW ENE ot VT HT: GOSIHE
SHEQOD

1240 IF VT = 70 THEN  FOHE 232,002 FOFE S35,103¢MHT =
HT — &

RS IF VT = Q0 THERN  DRAK 70 AT 90,0T: GOSLE &5%00

1220 IF 9T == 110 THEN DRAW 58 AT 110,007 GOSUER &S00

EReE IR VT = 10 THEN  DRA&W 69 AT 130,07 BOSHE L6500
1230 IF VT = 150 THEN DRAW 74 AT 150,.WT: GOSUB &5H00
PEEE TP VT = 200 THEN  DRAW 70 &T 200,UT: GOSHE &MO00

1240  IF VT = 230 THEN GOTO 1285

1245 GOTH 1208

1250 DATA 47.14.,85,90,81 70,1 ,63.045 446,17, 14,350,521
e dé 685 36,606,159, 16,855,354

LEEs EOSLE 6800y REM ke FAGBE -7 #%

1260 HGRZ @ HOOLOR= X ROT= 0: GOSUE &700

1265 FORE .00 PORE ZEE 103

1270 VT = .H) T = 1G:UT = @

1275 READ THI:VT = VT + 10: DRA&W THI AT VT HT: GNSHE
HEOO

FRE0  IF VT = 70 THEN  DRAW 70 AT 70.UT: GBOSURBR 6500

1285 IF VT = 120 THEN POKE 232,008 POKE 2 "’-J WPl HT =
HYT o+ 5

1290 IF OT = 250 THEN G070 1305




1295 HOTO 1275

1.:00  DATA 44,14 44n1&,4“.44 77q]é,]34ﬁ2‘1&“1n8},8ﬁ,?
4,79,85%,68,80,79.85 Gu,éa a5

THOB AT w= OaHT = SEUT = #BsRT = X2

LELO READ ENGsVT = VYT + 10: DRAW ENG AT VT, HT: GOSUR
SO0

1715 IF VT = 60 THEN FOKE 232,00: FOKE 233,03%:HT =
HY ~ 5

1ERO IF VT = 110 THEN DRAW 75 AT 110,UT: S06UR 6500

1225 IF VT = 130 THEN DRAW &1 AT 130,RT: GOSUE &S00

IF VT = 140 THER  6OTO 1345

5 GOTO 13210

-ﬂﬁ DETHA &9 .74, 80,69, 70,1 ,63,49,29, 16,29, 16,44 ,736

1345 HFRLOT 100,80 TO 130,80 TO 130,420 70 100,120 TO
100,80

LRE0 FORE REZ,00: POEE 2E3.94: DRAW 47 &7 108,94

1385 1 = 15 DEF FN Z1) = -  SIN (B) % L

1360 FOR O o= 1 TD Z60 STEF 4

1268 B = 0 / 180 % 3,14

TE70 X =0 / @

1375 Y = FN Z(B) + 100

1380 MR OT 130,100 10O 135,100

PEES HPLOT X o+ 13%,¥s NEXT

TESO FOR J = 31746 TO 180y FOR K= 28 TO 103 HFLOT 7,
o NEXT Ry NEXT J

FEOE WP OT 150,14% TO 150,130 WP OT 148,102 TO 1ER,
112 HFLOT 1491110 70 151,141

1400 PORE 232,00 PORE 233,103

1405 VT == 110:HT = 150

1410 READ THI:VT = VT 4 10: DRAW THT AT VT 1T GOSUE
LB

141 1F VT = 180 THEN  GOTO 14350

1420 GO0TO 1410

1420 DATA 50,34 ,44 29,63, 42 46

1430 B o= 10

425 DEF FH CoAy o= - SIN (A &% I¥

1440 DEF FN S = CO5 (&) % k

144% FOR R T8 180 STEF 4

1450 A = R / 180 % 3,14

1455 X FN Oy + 1750




1460 ¥ =  FN G4y <+ 100

1445 MR OT XYy NEXT

PA470  PORE 232,00 POEF R2FIZ, 96 DROW 49 a7 183,94

147%  HPLOT 100,80 TO {00,745 TO 180,79 TO 180,125 TO
100,125 TO 100,80

148G HF DT 80,100 TO 100,100 HARLOT 180 100 TH 200,13
00

1485 PORF 2W2,00: FORE 2WEILL

1494 DRAKW 44 AT &0,92: DRAW 34 AT 210,92

1495 GOSUR 4800

1500 HBRS @ HODORs= B ROT= Oz GOSUE &A700

1505 VT = 40sHT = SO REM  ®*x% FAGE-8 %%

1540 PORE 2E2,00: POEE 233,112

1915 READ ENG:VT = VT + 202 DRAW ENG AT VYT.HT: G(OsuR
HEGO

1””H IF VT = 200 THEN  GOTO 15355

] 5 GOTO 13515

1 EEC DATE AR 54 047 3B S5, 42,48, 47

RS ONVT = HEsHT = 100

1940 REOD ENGiVT = YT -+ 20 DRA&W ENG AT JT.HT: BOSHHE
HEOO

1945 TF VT = 165 THEN GOTO 18558

1550 GOTO 1840 ’

YEES DT B7 450,48, 57,728

16358 GOsUER 6800

1860 FORE 2X2,00: PORE 233,10%: REM =% 2AGF-9 % J-D
W

1¥&65  HERY ¢ HOOLOFR= ZEr ROT= O GOSUE &700

TSE70 VT = 10sHT = 10207 = §

1575 READ THT«WT = VT -« 10: DRAW THI a7 VI HT: GOSUE
AHE00

THB IF VT = 70 THEN DRAW 70 AT 70,UT: GOSHE 4500

158% F VYT = (20 THEN PORE 232,00 PORE 23X ,963HT =
HT + 5

1TEF0 IR VT = 260 THENM - BOTO 1605

1895 GOTH 15875

FTAEOO DaTd &4,14,44,16 049,44, 835, 146,12, 52,16, 75,84, 79
,O8.85,74.,80,77.,1.,69.74,80, 69,70

1605 FORE 232,00 PORE 283,103

LOIO VT = OsMT = Z0sUT = 2¢

1415 READ THISVT = VT + 108 DRAW THI 67T YT.HT: BOSHE
HEQO

1&Z20 IR VT = 20 THEN URAKW %é& AT F0.0T: GOBUR &%00




1625 IF YT = 160 THEN POKE 232,00: PORE 2E5.F6:HT =
HT + &

1630 IR VT =230 THEN  POEE 232,008 FOREE 235, 103:HT =
HT o

1635 IR VT = 260 THEN  GOTO 1650

1&H40  GBOTO 1615

P&4%  DATA &2.12,29,17.,55,12,12,55,44, 62,582,050, 49,55,
44,1,49,14,8%,90,81,70,1,6%,45,54

&HE50 POEF 2EZ, 00 FOEE 235.96

1 -’-)54':; YT = O3 HT = S85:UT = 48

1660 BEAD ENG:VUT = VT + 10: DRAW ENG AT YT.HT: GDSUR
HEOO

1a65 TR VYT F00 THEN  FPOFE 282,000 PORE 233,1030HT =
HT — &

1,0 IFE VT = 100 THFN DRAW &% AT 100,07 GIOSHR 6500

i

1675 IF VT = 120 THEN  DROAW 75 AT 120,UT: GOSUE L3500
1680 IF YT = 170 THEN DRAW 54 AT 170.UT: GOSHIE &500
1685 IF VYT = 180 THEN DRAW 57 AT 180.UT: GOSUR 4500

Loy0 IR VT = P20 THEN  FORE 232,00: FPOKE 233,76:HT =
HT o+ &

169%  1F VT = 260 THEN G60TD 1710

1700 GOTO 1460

1705 DATA 47.,14,85,90,81 70,1, 42,55, 30,52, 12,34 .64,
9,47, 44,35, 12,55,44,1,69,80,81,70

§790  FOKE 232,00t FOKE 253,107

1715 VT = OrHT = 70:UT = &F:RT = 72

1720 KEAD THIVT = VT + 10: DRAW THI AT V1.14T: GOSHE
BEOO

1yom IF VT = SO THEN  DRAW 7H AT 50.UT: GOSUR AFO0

17730 IF VT = 70 THEN DRAW &1 AT 70.RT: GOSUR 5500

1735 IF VT = B0 THEN BOTD 1790

1740  GOTO 1720

174%  DATA  A49.55.44,1,29,1644, 36

1750 FOR T o= 90 TQ 110: HFLOT I.130: FOR J = 1 TO 30
: MEXT T8 NEXT

17EE 0 FOR b o= 130 TO 120 STEF - i@ HPLOT 110,F: FOR
J o= 1 TG 30: NEXT Jr NEXT ¥

1760 FOR T = 110 TO 140: HPLOT 1,120: FOR J = 1 10 4
Oz NEXT J: MEXT I




F76%  FOROT = 1,0 70 140 HWFOT 1407 FORJ = 1 10 %
O NEXT Js NEXT I
1770 FOR T = 140 TD 110 STEF - 3 HRLOT T.140: FOR
Jo= 1 TO EOs NEXT Jr NEXT T
177% FOR T = 140 TO 130 STFP T HFLOT 310 T FOR
Jo=0 1 TO A0n NEXT Jo NEXT I
T780  FOKE 237,002 PORE 2WE,94
178%  DRAW 47 AT 12%,127
1790 FOR T = 140 TO 170 HFMOT T.120: FOR T = 1 0 3
O MEXT Jr MEXT I
P79%  FOR T = 120 TO 140 HMOT 170,71 FOR T <« 1 TO 3
Qe MEXT Jr NEXT X
1800 FOR T = 170 TO 140 STEF Te WFELOT T.1408 FOR
Jo=oL T EOs NEXT Jo MEXT T
1E0%  FOR 1 140 70 120 STEP - 12X PR%s HPLOT ¥ 1
TG X + 5,1z NEXT I
1818 FOR T F70T0 1908 MELOT T 01308 FOR T i ro =
O MNEXT J: NEXT ¥
TEEO DRAW a9 o7 153E, 127
1840 VT = QUEsHT = Q0
1845 READ ERGsVT = VT + 10 DRAW ENG a7 VT, HT. FOR 1
=1 T GOy NEXT
@S0 TFE VT = T7E THEN  GOTO 1880
18460 GOTO 1845
LE70 0 A FoE4 .47 VB6 VTR AL,88 .47
1880 HPLOT 100,98 TO 180,98
1685  FOR Y = 100 TOQ 110X = $3%: HEOT A% T X + 2,
Yo MEXT
1890 HFOT 137,811 70D 143,110
1895 HWPLOT 1758, 112 70 142,113
1200 HFLOT 139,108 70 141,10
1905 HPLOT 140,114
TR0 POEE ZR2,000 PORE ZEELIR
1930 DRAW 44 AT 70,1222 DRAW 34 AT 216,122
1940 GOSUE &H800
L0000 FORE 2UE.00: FORE 233,103 REM k% PAGE- 10 RBTAS
*.*.
FO0OH HBRE ¢ HODLOR= Z: ROT= Oz GOSHR 4700
RO VT = 10aHT = 10:UT = 8
DOTE S ORFAD THT VT = VT + 10 DRAW THI &7 VT, HT: GOSUR
&HEEHO0
AO2CG0 TF VT = A0 THEN DRAW 70 AT &G,1T: GOSHE &5O00
ROPL IF VT = Q0 THEN DROW 75 AT Y0.UT: GOSUR L8500
2084 TF VT 110 THEN  DROKW 75 AT 11000 GOSHER A500




AOPETF VT = 230 THEN  DRAW 58 AT 220.U0T: GOSUR &500

SA00E TR W Aa0 THEN  GOTO ZO3EH

ROZTO O GOTO 2015 '

20U DATA 12,599,044, 66,50 ,65 35,52 ,49, 12,358,658 ,29.,.64.,
SR LR, 180,482,895, 43,531,168

AOEB VT = OsHT = F0:UT = 2867 = 23

2040 READ THISVT = VYT + 10: DRAW THI AT VYT.HT: GOSUR
&HEO0

2042 TF VT = 40 THEN  DRAW 70 a7 40,U7: GOSUR 500

2044 IF VT = 100 THEN DRAW 75 AT 100,UT: GASUR &3500

BOA46  TF VT = 1EG THEN  DRAW. 70 AT 130,07T: GOSLR 4500

2048 IF VT = 200 THENM  DRAW S59 AT 200.UT: GOSBUR 4TG0
s DRAW 69 AT 201 ,WT: GOBUR &500
2050 IF VT = 230 THENM  DRAW 70 AT 230.4T: GOSUR &500

2052 IF VT = 290 THEN GOTO 206%

20SS  GOTO 2040

2060 DATA 17,5544 56, 52,34, 63,44 16,79 54 A% 0 b
29,64 52,29, 62,39, 52, 66,50, 65,29

DOGEH VT = OyHT = S50l 49

2070 READ THI:VT = VT + 10: DRAW THI AT 7
BHECI0

2077 1R VT = 5O THREN  DRAW 94 7T ! g

2074 TF YT = 150 THEN  DRAW o |

ROVE TR VT = 180 "
2078 IF T + AR i[J o // -

LSOO T s | o

" 1 : Wy )



1 L

FIEG M

23

ry
_—

o
K

HEOD

A140
2145
2150
2155
P1HO
2165
2167
2170
BYEE
&HS
180
HT
S18

S1a5

2190

PROO

e
o)

A2O

5

VT =

TR UT

GOTAO
DeaT i

GOsSUR
R

HGER2

OO0
1F VT
T

TR WY

IrF

TR OMT

GAaTa

W

FHEM
1io

DR ENG AT

HOTO

A1750

VT W HTs

GHOSIR

TH, 96,59, 80,853, 88,646.83,69.,1.47,74, 56 84

OeHT = 90

READ ENG:VT = UT

P70 THEN
R A
19 .9,
&BO0 REM
MER .00 FORE

: HCOU Ofe= 3

GOSUR &700
VT = 20:HT
REATD

U7

NG YT

THEN
25,23

= 70
HELOT

@ 390 THER
= P40 THEN

THEN

D
2L

B3 T, 8 7083

P10 DRAW ENG AT

HOTH

Lo I IR
21

b=
Wt

B4, 7000
1t % FOR

* FERGEE-

i

&
VT 10 DRAW ENG AT WUT, HT: GOSUR

FOKE FORE
T 170,25

DRAW 73 aT

RED Q0

DRAW 70 AT

BOTH 2205

it

190 LT

240,UTz:

VT HT s

T

B2

v

AERECLOSGHT

GBS

GOSLR

EOSUE

NN T S T
BIAS

GHHRO0

&HEOO

DATA 18,96,.39,80,83,88,66,85,69,1.67,74,466.,84.,1

AR, EEH,E4, 12,55, 44 356,52, 34

O

READ

SHEOG

2212
&Y
2214
HT
P Nt
HT
2ELe

: 10 “‘l

ey ey
P |

SEROON

TF VT
AT

1F VT

o
F uT
5

TF v
GOTO

G WT

S0 T
m T

sHT =
THIsVT

THEM
GOBUR
THEN

= 0
'''' 100
= L&D THEM

= A
2210 .

THEN

DRAW

Ly

= P WT o= 2E

+ 10 DRAW THT AT

B AT F0,UTs
&S00
FOE 233

PORE

Qs
FOKE

2IR 008

GOTO

Lo B =
o )

GBOSLIR

oy
.-'? e

VT, HT:

G b

GOSUY

LH00:

HT =

POKE 232,103 HT

DATA 63,844,116 .65, 40,55, 46,12, 32,1 .66, 79 ,80,69,7
O 1, 65,845,594 ,63,44,14,68,40,45,55

T o= O

T SGaUT

482 WT 474

DEAW



LARE S READ THIEVT = VT + 101 DROW THI AT VT.HT: GOSUR
Q0

@RA0 TR VT = 10 THEN  DRAW 57 AT 10,UT: BOSUR '.Z
% AT 11,WT: GOSUR 6500: FOME 232,00t FORE 23X
sHT = HT + 5

SJEfe  IF VT = 90 THEN  POEE 232,008 PORER 237,105 MT =
HT &

DEd4 IR VT = 100 THEN  DRAW 94 AT 100,UT: GOSUR 4500

DA

2246 IF VT = 130 THEN  DRAW 70 AT 130.,UT: GOSUR &500
FEA8 IF VT = 190 THEN  DRAW 57 AT 190.UT: GOSUR 6500
20 TF VT = 240 THEM  DRAW 70 AT 240.UT: GOSUR &500

A2EETF VT = 260 THER  GB0OTQ 2270

BPH0 0 GOTO 223RE

A2EH DATE IR, LS .,u-‘) BE TR0 L9, 70, 1,32, 595,646,850, 65,2
a4, TR, 39,42,14,46 85,47, 30,55, .34

FEATOONVT = GaT o= 7 Q s UT = 48:WT = &3

2ETS O READ THI VT = VYT + 10: DRAW THI AT VT, HT: GOSUR
SO0

280 TR VT = 40 THENM  DRAW 94 AT 40,.UT: GOSUR &500: DRAW
HF AT 40 . WT: GOSUR &500

2EGR IF VT = 190 THEN  DRAK 6% AT 190.UT: SOSUR 6500

RRBS IF VT = 260 THEN  GOTO #3500

A0 GOTO AT

29T DATE 32,85, 34,50,55,45, 16,1 012,44 54,63, 4%, 17 o 5
4,65,50,4% 37,559,534, G, 329, 64»1".':.,:2‘?

SEOO VT = OeMT = Q0T = B8:WT = #3

2300 READ THI:VT = VT + 10 DRAW THI AT VT, HT: GOSUE
EHEC

WEIOOIF VT o= R0 THEN  DRAW TOOAT 20.UT: BOSUE &™00

IF VT = 70 THEN DRAW 75 AT 70,UT: GOSUE 6500

ITF VT = 120 THEN DRAW &9 AT 170,U7T: GOSUBR 6500

QAL IF VT = 220 THEN DRAW 57 4T 220,UT: GOSUR 6500
YEIE O TF VT = REO THEN  DRAW 69 AT DE0.01T: BOBUE &500
DEROIF VT AS0 THEN  DRAW 94 AT 250,UT: GOSUR 6500

1 DRGW 6% FW' 2EOLWT: BGUOBUR 4500
SREH O IF VT = 260 THEN  GOTO 2340



FEIO O BOTO REOS

ATEH ODATA 65,09, 1,67,44,16,29,34,%0,12, 14,44 ,52,42,6
G029, 64, 52,09,17,54,42, 14,55, 50, 55

PEAO VT = O:HT = 110:UT = 108:RT = 112

FI4AS  OREAD THIvVT = VT + 10: DRAW THI AT YT,HT: GOSUR
00

2EE0 IF VT = 50 THEN DRAW 70 AT S0,UT: BOSUE 6500: FOKE
22,001 FOKE 233,961 HT = HT + 5

ZREEOIF VT = 1BO THEN  PORF PE2,00: FOKE 233, 103:HT =
HT -

FEL0  TE V1 = 230 THEN  DRAW 7% AT 230,UT: BOSHIR &500

2ERAH IR VT = ZEO0 THENM  DRAW 61 AT ZJ0,RT: GOSUR 6500

WEZO IR VT o= 240 THEN  GOTO 23835

2578 GOT0 2E45

AREO DATA S 120ES 44 ,66,50,71,80,85,88,656,83,69,1.67,
74,66.84,1 ,68,49,29,14,29 14,44 ,36

WEES GOSUR L8000

BEPO O PRINT  CHRE 4 "RUN DIODERY

HSH00 RETLIRM

HH10 FOKE 768,500 PORE 749,701 CALL 7708 RETURN

H700  FOR Y = L TO &y HPLOT 1,Y TO 278.Y: NEXT

A70%  FOR X = 277 TO 278: HPLOT X,1 TO X, 317&: NEXT

G710 FOR Y = {76 TOQ 177: HPLOT 278,Y TO L,Y¥Ye NEXT

H71H FOR X = 3 T0O Qs HPLOT X477 TO X.l: NEXT

H7R0 RETURM

HE00  FOR T = 1 T FOO00r NEXT T: RETURN



SEMICONDUCTOR DIODE 2

LT

1O PRINT  COHRE (4 "BLOAD I8YMRBOL IO 1T AFZ2000"

A0 HBRZ « HOOLOR= 3 ROT= Or REM %% PAGE-12 % FIG-F
OR BIAS #%

O GOBHE AT7O0: POEE O AED .00 PORE 23X .E2

40 DRAW S AT 120,100

AE RE2,00 PORE REE, 963 DRAW EZ8 AT 13,80

SO FOR T = 120 TO 70 STEP - 1o HFLOT I,100x FORT =
T T 50 WNEXT Js WNEXT I ]

HO O FOR T o= 100 TO 40 STEF - 1o MPLOT 70,1 FOR J =
1T WOy MEXT Jr MEXT T

70 0 FOR I = 70 TO 13%9: HPELOT I.40: FOR J = 1 TO E0:r NEXT
Jde MEXT I

G0 MPLDT 138,30 TO 135,50 HPLOT 136,49 TD 136051y HRLOT
PTAR7.32 70 137,48y HPLOT 138,47 T 138,353

D0 HFLOT 139,34 TO 129,46 HPLOT 14¢ .45 70 140 35 MPOT
!4}.36 TO 141 .44 HFRLOT 142,43 TO 142,57 HRLOT 1
4338 TO 147,42

100 HPLOT 144,41 T 144,39 HPLAT 145,40

110 HPLOT 146,20 TO 146,50 >

120 FOR I = 144 TO 210 HPLOT I,40: FOR J = 1 10 50:
MNEXT Js NEXT I

BOOOFOR T = 40 TO 50w MELOT 2101 FOR T o= 1 TO B0 WNEXT
Jr NMEXT T

140 POEEF 232,000 PORE 233,352 DRAM 12 AT 210 80

190 FOR D = 90 TO 100 HPLOT 240,51 FOR J = 1 TO 30:
NEXT Jr WNMEXT Y

160 FOR I = 210 TO 145 STEP e HFLOT T,.100: FOR ]
= 1 T B0 NEXT J: NEXT I

1620 POREF QEZ2,00: PORE PEIZ, 96

164 DRAK 34 AT 100,303 DRAW 44 AT 180, 50

145  FORE “ D00 PORE R2EE.96

1466 DRAEW 51 ﬁr BROVTOr DEAW 45 OT 2R8.70

170 VT = @0:HT = 110

175 READ FMG: DRAW ENG AT VT HT2VT = VT + 8 GOSLRE &
RN

180 IF VT = 184 THEN GOTO 192

8%  GOTO 175

120 DATA 71.80,85,88,656.,.85,49,1.,67,74,664,84

122 HPELOT 89,118 TO 183,118

194 DRAW =5 AT 130,15 DRAW Z% AT 17%8,14

1946 DRAW 12 AT 120,13: DRAW 14 AT 148,15




198 BOSUR 4800 REM %% PAGBE-1E #RE-BIAS ##
ROO VT = Z20:HT = 15:UT = 8
PO OHERE @ HOOLOR= & ROT= O GOBUB 6700
Q0% READ ENG: VT = VT + 103 DRAW ENG 47T VT,HT: GOSUR
L5500
2100 TE VT = 170 THEN  PORE 232000 PORE 2F3,105:HT =
HT -~ Sy HPLOT 28.2% TO 165,25
IF VT = 190 THEN DRAW 73 AT 190,U7T: GOBUR 4500
IF VT = 240 THEN DRAW 70 AT 240,UT: GOSUE $500
IF WUT = 260 THEN GOTO 240
GOTO 200 -
DAaTA 19,96 ,31.,70,87, 70 G B4, 7O, 1,67, FA 66,841
W BR s RS, 12,85, 44,36, 52 54
240 VT = OsHT = 30
P4 YT = OHT = FOsUT = 280WT = 23
DEG READ THIVT = YT + 10 DRAW THI AT VYT,HT: GOSUR
HEHO0
SEEOTE OVUT = S0 THENM DREW 57 AT B80.UT: GOSUR 56500z DRAW
HS AT B81,WT: GOSUR &500
SAG TF VT = S0 THEN  PORE 232,008 POKE 2335,96:HT = K
T + 5
AAH% IR VT
HT - &
2P0 IF VT FHO THEN  GOTD 285
278 GO70 L?_ 8]
2EO DATA AR 44, 16,65, 40,45 35, 32,1 ,646.79,80,69,70.1,
53,45, 5314 GOE AL 1A, 65, 40,38, 46,12
2eE YT o Qe T os FOa T = 48 WT o= 4%
20 READ THIsVT = VT + 10: DRAW THYI AT VYT HT: GO
&S00
e TR VT = 10 THEN  DRAW 57 AT 10,07: GOSUR ANO0: DRAW
&9 AT L1, W BOSUR 6500
SH4 IF VT = 20 THEN POFE 232,008 POEE 235,96 MT = M
T o
e TF VT = 100 THEN  FOEF 232,00: PORE A33,1050HT =
HT - &
@298 IF VT = 130 THEN  DRAW 94 AT 130,UT: GOSLE 6500
”"\'ﬂ(:) IF WT = 1460 THEM DRAWN 70 AT 160,UT: GOBUR 6500
IF VT = 220 THEN DRAW 57 AT 220.,UT: GOSUR 6500
#O% IF VT = 260 THEN  GOTO 320
w100 6OTO "“‘?C )
F1E O ODATA U2, 1,68,66,85,75,80,469,70,1,1,1,3532,5%,66,50
. 65,29, 64 y R, 29, 42,14 ,446,55,42
BAOONVT = GuHT = 70ulUT = HBLRT = 77

i
i

10 THEN - POEE 232,00: POKE 233, 103:HT =

i

’LF




434
4735
458
440
445
4550

A&
475
480
485
490
49

S0

HOH

T o+ 5

IF YT = 160 THEN FORE 232.00: FOEE 273 J03:HT =
HT - 5
TE VT = 710 THEN DRAW 7% AT 210,UT: GBOSUR A500
IF VT = 230 THEN DRAW &1 AT 2I0,RT: GOSUER &500

IF VT = 240 THEN BOTO 455

BOTO 425

DATA &b,50,1,83,70,87,70,83,848, /0,1,67.74,66,84,
1,63.,49,79,16,29,16,44,36

GOSUR &B800: REM %% PABE-14 % FIB RE-RIAS %%

HERZ @ HOOLOR= 3: ROT= 03 GOSUE &700

POKE 232,00: POKE 233,352

DRAW 5 AT 120, 100: FOKE 232,00 POKE 233,96 DRAW
TG AT 1T, B0

FOR I = 120 T0 70 STEF -~ 1o HELOT T.100: FOR J =
1T EO: MEXT Jr NEXT I

FOR T = 100 TD 40 STEF - 13 HFLOT 70.7: FOR J

1 TO 3Or NEXT Ji NEXT I

FOR T = 70 TO 13%: HFLOT I,40: FOR J = 1 T0O 30z NEXT

Jr NEXT I

HELOT 135,320 TO 125,50 HPLOT 136,403 HRLOT 137,
43 TO O 1R7,E59: HPLOT 138,38 TO 138,42: HFELOT 139,4
TOTO 1B ET: HPLOT 140,346 TO 140,44

HPLOT 141 ,4% TO 141 ,3%: HELOT 142,34 TO 142,46 HFLOT

143,47 TO 143,33 HPLOT 144,32 TO 144.,48r HFLOT 1
4% 049 TO 148,350 HPLOT 146,30 TO 146,50

FOR T = 146 TO 210z HPLOT 1,402 FOR J = 1 TO E0»
MEXT Jr NEXT T :

FOR T = 40 TO SO: HMPLOT 210,1: FOR J = 1 TO Z0: NEXT

Ju NEXT 1

FOKE 2A5P, 003 POME 223 ,32: DRAW 12 AT 210,50
FOROT o= 90 TO 100z HFLOT Z210,%: FOR J = 1 TO Z0:
NMEXT Jr NEXT I

FOR T o= 210 TO 145 STEPF -~ 12 HFLOT 7,100: FOR J
= 1 TO AFQr NEXT Jr NEXT I

PORE 232,000 POERE 232,96

DRAW 44 AT 100,307 DRAW 34 AT 180,350

DRAW %1 AT 220,70 DRaW 45 AT 228,70

VT = GO HT = 110

FEoD ENG: DRAW ENG AT VT HT:VT = VT + 81 GOBUE &
SO0

IF VT = 186 THEN GOTO 575

GaTO &85




G0 DATA L7087 ,70.,.83,84,70,1,47 .74 ,66,84
E7E O OMPLOT 892,118 70 183,118
SE0 0 DRAW SR AT 1730, 1% DRaW 51 AT 138,18
535 DRAW 14 AT 120,1%: DRAW 12 AT 148,10
768 GOSUE HB00
770 END
HE00 RETURN
&H7O0  FOR Y = 1 TO 2y HPLOT 1.Y TOD 278.,Y: NEXT
70N FOR X = 277 TO 278: HFLOT X.1 TO X,17&6r NEXT

A7LI0  FOR Y = 174 TO 177: HPLOT 278, TO 1.Y: NEXT
H715%  FOROX = 1 OTO 2s HFLOT X, 177 TO X, 1 NEXT @ RETURN

HBOO FOR I = 1 TO 3000: NEXT @ RETLURN



SEMICONDUCTOR DIODE 3

LI&ST

590
A

L0
HOS

510
4132
615

&HE0

T

s

bbld
bbb
béé
6B
&T0
L7 2

&7
&LHBO0
&HBT

L0
&HGT
700

b g

FL8T

REM  wx PAGBE-14 %%

HER? ¢ HOOLOR= 3 ROT= O GOSUR &700r PORKE 2332.,0
O FOEE 253,103
VT o= A0sHT = 102UT = 8

READ THIzVT = VT + 10: DRAW THI AT VT, HT: GGSUR
LHFHGO

IF UT = 90 THEN DRAW 70 AT S0,.UT: GOSUR 6500

IF YT = 200 THEN GOTD &%

GBOTO AOT

DATA 12.55.,484 ,66,19,16,55, 354,135,592, 14,65 ,29, 64,5

o
£ g 4 C")

VT == 100 HT = B0:UT = 28

HELOT 48,23 TO 208,235

READ THI:VT = UT + 30 DRAW THI AT YT, HT: GOSUR
HEOO

IF VT = &0 THEN  DRAW 94 AT 50,UT: GDSUR A5G0
(F VT = 150 THEN DRAW 70 AT 150.,UT: GOSUE 6300
TF VT = 270 THEN DRAKW 70 AT 220.UT: GOSUER 6500
IF VT = 250 THEN DRAW 94 AT 280,UT: GOSUEB 6300
IF YT = 2460 THEN  GOTD 655

GOTO &0

DATA 12,55, 44, 54,55, 65 29,64, 52,29,65.,56,66,19.1
G5SR4, 1,17 .,54,30,52,16,14,55
VT = Qs HT = S0sUT = 48 WT = 43

READ THI:VT = VT + 10: DRAW THI AT VT, HT: GOBUR
LHHOO

IE VT = 10 THEN DRAW 58 AT 10,UT: GOSUE 6500
IF VT = 30 THEN DRAW S8 AT 30,UT: GOSUR &%500
TF VT = S0 THEN DRAW &9 AT S0,UT: FOSUR 6700
IF VT = 70 THEN DRAW &9 AT 70,UT: GOSUR &500
IF VT = 200 THEN DROW 7% AT 200,UT: GOBUR 6500
TF UT = 220 THEN DRAW 57 AT 220,UT: GOBUR 6500
DRAW 70 AT 221 ,WT: GOSUB ATOO

IF VT = 220 THEN GOTO 690

BOTEO 60

DATA 34,146,731 .16, 14,595, 30,55, 16,67, 174,852, 14,6%,7
Qb4 ERE29,1,29, 16,534

FORE 232,008 PORKE 233,96
YT = 10 HT = G0

READ ENG:VUT = UT + 10r DRAW ENG AT VT HT: GOSUE
HHOO0

IF VT = 260 THEN GOTD 720




7iQ
1%

720

oy
? At f

—e -y

250

7EE,

740

745
750

T
7860
7 EH5

770
775
780
7aE
790

792
74
VA
300
BOD

810
815
820
8RO

8750
83z
B4
BE&
#HEE

8B40
B45
850

GOTOG Joo

GATH 18,94 .,46,66,89,74,76,86,
qgﬁ.éW,1"&8qﬁé.ﬂﬁqi3,70;79.85
VT 10eHT = 110
READ ENG:YT = VT +
LSO

10 DRAKW ENG

TF VT = 260 THEN  6OTO 745
BOTO 725

DATA 19,964,446, 66,.89,74,78,86,78,1.,

LR AR,1,87,80,77,85,656,82.,70
v FOeHT 15O
READ ENG: VT = VT +
HEOO

ITF VT =
GOTH 730
DATS 20,%6,
B7,80,77.85,66.,82,70

BOSUR 6800 REM %% FABE-1% %%
HERZ ¢ HOOLOR:= ROT== O GUSUR
FOFE 232,00: POEE 283,946
VT DeHT = 152 RT 18
READ FNG:VT VT o+ 8
SO0

IF VT
IF VT =
IF T
GOTO 790

{ERX-

DRAW NG

REOOTHEN  GOTO 770

b

DEREARW ENG AT
210 THEN
208 THEN
266 THEN

= MT = RT
HE = 15

.t
GOTO gLo

DATE 4b.66H,89,74,78,86,.78,1,39.,80,

T8.1.

ar oMT  HT s

~T

A 70, bbb, Th,1,74,79.87,

71.80,8%,88,66

GOGUR

71, BO.83,88.,46

VT HT: GOSUR

T0,83,84,70,1,

LTG0

VT HT: GOSLE &

BR.88,66,85,69

Ll W B, 86,85 ,83,70,79.,85,1,9,42,39,9.,78,64,89,10,1

O
HELOT 9.2% TO
FOKE 232,003

UT = R03HT =
READ THIzVT

AEOO
IF VT =
IF VT
IF VT

F9L .2
FORE
0T =
wm AT 4

S 103
g R

10 DRAW

AR WT

40 THEN
HD THEN
130 THEN

DRAW 7E AT
DRAW &9 AT
DRAEW &1 AT

40, UTs

i

IF YT = 180 THEN DRAW &0 AT 1%0,RT:
TEOUT = 180 THEN DRAW 57 AT 180,00T:

AT

R0

260

GOSUR &S00
DRAKW &9 AT
(30TO 84O

DRAW 69
I WT o=
IF VT =
BOTO BR5

181 ,WT:
THEN
THEN

THI AT VT, HTa

HO L UTe
JEOLRET:

AR T

e

A

GO

SGOSUE 6%00
GOSUER H8O00
GOSUR 4500
GOSUR 6500
GOSLE &500:

HOSLE

SO0



355,

560
870

878

874
874

878

880
835
B0

Bl
a94

8964

898

SO0

P10
915

QR0
25
XA

AN

A0

Q947
P45
Q450
S0
Qe

G AHQ
D&
Q70
QVE

DETE /), TS W T R ‘«‘“n,i;q"qu B ABRLA9 49 1 A9, 29,
W AE 65 50,45 _1. H7JB5 B4 65,29
YT = OrHT = HO0gUT = 48:WT = 47

REMAD THI YT = VT 4+ 10s DRAW THI AT VT, HT: GAOSUR
LSRRI

I UT = A0 THERN DRAW 59 AT &0,UT: GBOSUER L50G: DEOW
& AT &1 WT: GABUR 65300

TF VT = 140 THEN DRAW 70 AT 140,0UT: C "]QUFi &HEO0

TF VT = 1950 THENM DRAW 759 4T 1&50.,.UT: SUR 6500

IF VT 170 THEM PFORE 2E2,00: FORE .2"5:’-..‘-?6:.!4[ =
HT + ®

IF VT 240 THEN  GOTO 893

GaThR 870

DATE &4,52,29,1 62,42, 92,65,79,64,52,29.,6%5,29,44

AL L, 7LB0,85,88,4646.85,49
VT s On T o= PHaUT o= ABIWT = &3

READ ENG:VT = VT «+ 10: DRAW ENG AT VT, HT: GOSUR
£500

IF VT
HY - &

TE VT = &40 THER DRAW S8 AT 60,UT: G08UE &500: DRAW
HG AT L1, W GOSLIER 500

TE YT = 220 THEN DRAW 70 AT 220,0T: GOSUR &5003

GOTO QL0

GOTO 894

DATE &7 .70 66 .84, 1,20,1b6,65,29,.64,52,29 49,55, 42
CEE LA XL ES w'—’%.é:i'?}..'.?c»’

GOSUR 6800 REM  w#% PAGBE-16 %%

MGRE ¢ HOOLOR= Hx ROT= O3 GOASUER &700

FORE C,‘Z'-f‘ L0 PORE 2EE 96
VT = ZoHT = 15:RT = 14
FEAD ENGE: VT = YT 4+ 8 DRAW ENG AT VT, HT: GOSUR A
B0

TF W7 = 2910 THEM HT = KT

IF VT = 218 THEN HYT = 13

IE VT = 2246 THEN S0TH 960

GOTO Y40

DEATR 4b,646,89.74,78,846, '7’8 2L ER 80, 85,88,466,8%, 6%

WL EE GO, 7T L85 ,66,82.,70,1.,9,55, J? 1U

HFLOT 8,275 T 196,23

POME 232,00 PORE Ve L0
YT o= BOsHT = ZOsUT = Z28:WT = 23

REOSD THI:VT = YT 4+ {00 DRAKW THI AT VT.HT: GOSUR
EHEO0

i

i

it

S0 THEN  FORE 232,002 PORE 2EZ,105:HT =

i




30 IF VT = =G THEN RAlW 73 OAT B0, UTy BUSNHE 4500
GEr  IF YT = 70 THEN DROW &% aT 70 UT: GOSUR &S00
@4 TF YT = 120 THERN DRAW 75 AT 120,UT: GOSUER 6500
F3b IF VT = 140 THEN DRAW 57 AT 140,UT: GOSUR &H500:
DRAW 4% AT 141 WT: GOSUR 6500
DEE IF VT o= 180 THEN DRAW &9 AT 180,UT: GOBUR 4500
GO0 IF VT = 2RO CTHEN  BOTDO 1005
QEE GOTO P75
LOO0 DATHA &2 .536,34,14,55, 63, 44,16, 29,34 ,32,30,12, 14,
G4, R A48 HR 29 64,52, 89
1008 VT = Ol f Tom H[OLUT = A8y WT = 47
1010 READ THIMVT = T + 10: DRAW THI AT VT, HT: GOSUR
&HEO0
1012 IF VT = 20 THEN DROKW 59 AT 20.UT: GOELE &500: DRAW
A% AT 21 ,WT: GOSUR &S00
1014 IF YT = 50 THEN DRAW 70 AT S0, 07T GOSUR 6500
1016 IF VT = 60 THEN DRAW 75 a7 &0,UT: GOSUR 4500
1018 IF VT = 80 THEN FOEE 232,00 PORKE 2RBZ.9&:MWT =
HY + &
1000 IR VT = 210 THEN  FOEF 232,00 PORE 233,103:0HT =
HT =
1O TF UT = 250 THEN DRaW 75 &7 2%0,UT: GOSUR 6500
1024 IF VT = 2460 THENM GOTO 10328
102%  GOTO 1010
1050 DATA &7, 42,52 65, 29,480,535 ,1,71.80,835.88,66,83,6
G L b7 74,6684, 1.65,44, 16,589,354
1035 VT = OrHT = FOrlT = 68:1WT = 43
1040 READ THI:VT = VYT + 10z DRAW THI AT VT, HT: G6OY LA
HEOO
1042 IF VT = 10 THEN DRAW &9 AT 10,UT: GOSBHE &500
1044 IF VT 0 OTHEN  DRAKW 57 AT 30,UT: BOBUR 6500: DRAW
7OOAT 1L WT: GOSUR 6500
104 ﬁ IF VT = &0 THEN DRAW 57 AT &60,UT: GOSUR LEHOO
i TE YT = 70 THEN DROW &% AT 70,07z GOBUR &500
TF VT = 150 THEN  FORE 232,00 PORE 235,942HT =
S
1TOSE IR VT = BE0 THEN  GOTR 1070
1060 GOTO 1040
1065  DATA 14 55,34 ,17,540,42, 14,955,356 ,44,54,42,55,.°8,
1,17.45,19,14,18,1.87.,80,77,85
1070 GUSLE 6800 REM % FOGE~ 17 %%
1075 MERZ @ HCOLOR= 5p ROT= O GOBUR &700z FOKE 237,
O POME 2,96

3

i




TOHRD VT = 2T = 15:RT = 18

1085 READ ENG: VYT = VT + 8: DROW ENG AT VT.HT: GRSUR
&HEOD

1TO%0 TF VT = 210 THEN  GOTO 11035

1O9%  HOTO 1085%: DATA 49,70,646,76,1,42,79,87,70,85,84
LTOL L LEE VO P L BS 66 B2, 70,1 P AT 42,505, 10

$105 HPLOT 8,23 T0 215,25

11310 POME ZED, 00 PORE 235,103

LTL15 VT = 200MT = B0:U7T = 28

1490 READ THISVT = VT + 10: DRAW THI AT VT, HT: GOSUR
HE00

TE UT = 70 THEN DRAW 582 4T 70,07 GOSUR 6500

IF VYT = 100 THEN DRAW 69 AT 100,UT: GOSUR 6500

1122

1124

Ti9é  IF VT = 170 THEN DRAW 75 AT 170,.UT: BOSUR L6800
1198 IF VT = 220 THEN DRAW 69 AT 220.,UT: BGOSR 63500

1130 IF VT = 240 THERN  GOTO 1145

L3S GOTO 1120

1140 DATA B0, 428,55, 43
DAL RO LE, 1444 4

1145 VT = OpplT = SOaUT = 480WT = 45RT = 52

1150 READ THI:VT = VT + 10 DRAW THI AT VT, HMT: BOSUR
&HE0

1152 TF VT = &0 THEN  DRAKW &1 AT A0.RT: BOBUR L5600

114 IF YT = 80 THEN  DRAKW 60 AT 80,RT: SO0BUE &H500

1194 TF UT = 110 THEN  DRAW 57 AT 110.UT: HOSLE 6800
¢ DRAW &9 AT 1311, WT: GOSUR 6500

1188 IF WY @oc THEN - DRAK 70 AT 220,0T: GOEUR HBROO0

Hlaléded 14,55, 32,34, 08,44, 14,2

Gk

i

1160 IF YT = 2%0 THEN  DRAKW 59 AT 25T0,UT: GOSUR L3500
s DRAW AT AT 2E2,WT: GOSUR 4500

1145 IF VT = 260 THEN GOTO 1180

TA70 0 BOTO 1150

117%  DATE A5, 29,464,592, 29,49, 16,45, 2%, 1, 82.6%, 29,645
DRI LVEL R B4, 65,87, 1, 62,47 ,52

LIBO YT = QpMT = 70307 = &8 .

1185 READ THI:VT = VT + 10: DRAW THI a7 VYT, HT: GOSUE
EHEOO

1190 IF VT = 20 THEN  DRAW 70 AT 20,UT: SOSUR %00

PRS2 IF VT = 30 THEN  DRAW 75 AT Z0,UT: GOSUR &300

1194 TF VT = S0 THEN  POEE 232,000 POEE 27535,960MT =
HT + &




Ti9E  TF VT = 180 THEM POKE 232,003 PORE P33 ,1008HT =
HT - &
Pi9s UF VT = 190 THEN  DRAW 6% AT 190,UT: BOS8UR 500

12060 TF VT = 210 THEN PORE 232,008 PORE Z35,960HT =
HT + 5

FR0O% TF VT = 240 THEN GOTD 13320

1210 GOTO 1485

1215 DATA 65.29.,44,.35,1,83
hd B4, 1,14 ,55,1.,49,42,

TARO VT = QorHT = S0 UT = 88z POKE 232,00y FOEE PER,10
FeaWT = B3

P25 FEAD THIVT VT o 10 DREW THT 8T VT HTs GOSUR
&S00

TF VYT = B0 THERN  DRalW 74 AT 50,80 GOSBUR L5500

TF VT = 80 THEN DReW S7 a7 go.uT: CU“HH AEO0

TF LT = 110 THEN  BRAW &% AT 110,0Ts BOSUR &%

FOLET,70.85,84,70,0,67,74

3

P54 TF VT = 130 THEN  FCOEE 232,000 PORE 255 ,9&1HT =
T 4

L2 TF VT = 280 THER - GOTO 1250

124G GOTO !

1245 paTha B85 ,16,14,448 14, 62,84, 45, 12,836,555, 1 ,4%,7
O dndy  Téy 151, 70,87 ,/U,J~“84.?Q

A0 VT = Ol o= 115

LA READ FRNG YT = UT o+ 100 BRAGW ENE AT VT M GOELE
A0

1 2éed TF VT = 130 THERN  GOTO 1279

V&% GOTo 7o

TE70 0 DETa HBE, ?n W P GBS A TRTO LR 4wwm1‘u5“1m

13278 GOsUR &QUUa POME 232,000 PORE 235,105y RiEH 6%
FaGE 18w

1280 HERZ o HOOOR= %y ROT= Oy GOBLE 4700

PRES VT o= (QakHT = 30 UT = 28

1290 READ THIT VT = YT - 103 DRAW THT AT VT, HT: B05UE
&HEOO0

e 2 TF QT = 40 THENM  DRAW 70 AT &H0,UTs GOSHE %00

1294 IF VT = 190 THEN DRAW &% AT 190,UT: GOSUR 4300

‘96 IF VT = 260 THENM GDOTO 13210

. HOTO 150

TE0%  DATA 12.585,44,66,19,16,85 34 13,852,146 ,65,09, 64,
SRLEF 1,49 ,46,54,42,85 12,1754

310 VT = G o= 3Ol = 4,,.2':3:: WT = &7




TELE READ THIZVT = VT + 10z DRAW THI AT VT, HT: GOSBLR
HEO0

TF VT = 10 THENM DRAW 94 AT 10.0UT: GOSUR &500

L322 IF VT = &0 THEN  DRAW 70 AT &O,.UT: GOBUR 4500

LER4 IF VT = 120 THEN PORE 232,00 POKE 233,962MHT =
HT + &

13246 IF MT = 270 THEN  POKE 232,000 POKE 2E3,105:1HT =
HY - S

1326 IF VT = 240 THEN DRAW 58 AT 240,UT: GOSUB 6500
3 DRAWN &9 AT 241 W BOSUR &500

IF YT = 250 THEN GDTO 1343

FEEOGOTO 1315

ZA0 DATA 34,355,659, 56,66 ,19,66,34, 46, 16,17, 44,1 ,85,7
0,.68,85,74,71,74,70,83,1 320,16

1345 VT = OiHT = S0:UT = 48:WT = 47

12850 READ THI:VT = VT + 10: DRAW THI AT VT, HT: GASUR
SO0

1352 IF VT = 20 THEN DRAW 735 AT 20.UTy BOSUR &0

1354 IF VT = #0 THEN DRAW 57 AT So,UT: GOSUR 63500 DRAY
&9 0T 81 WTy GOBUR A500

13%4 IF VT = 100 THEN DR&W 70 AT 100,UT: GOSUR &500

[

TAESS IR VT = 110 THEM  DRAW 94 4T 310,07 GOSHE &5
1360 IF VT = 140 THEN DRAW 75 AT 140,07 BOSHE ~8

1TE&LP? IR T = 180 THEN DRAW T7 AT 185 R A U i
r DRAKW &% AT 181 ,WT: GOSLER &
1364 IF VT = 270 THER Peffle 200 % T E O N LR T JHyg

13566 IF NMT = 240 THEW OO 1 =R

1370 GOTO 1 4%

1379 DA 4 N3 O3 Jeme G0 g a0 oS4y
0y "t A W 434 A5 4 Ay e

S “ by 3 i INRENET

P RE AT TRT s YA Poa, DR le Tl o7 00 1 Lelialte
LT

ponen Ty v FRIF © Cypaie ghd o S B4 Vo fap 3 .t

P e v EC O THETR 0l 70 AT T T vae T AS00

oy iF T Tt 1 S A HT - GOSHR A500

TG PE W s 0 THER A a0 AT 170, UTe GOSUR 6800



f ! i

| ‘ TG, 4% 4% CIEL 1, ek ,50,47, 34, T4,6

: EL IR AL S 65, 47,350, 44,16
a4 T SB0C . REM #% FABE 189 &%
Tol% 0 HMEBRR2 ¢ HCOLOR:= 2 ROT= O GOSUR 4700
PR OUT s POeHT = 10aUT = 8
1425 READ THI:VT = VT + 10: DRAW THI AT VT.HT:
E5[00

GOSKUR

1420  IF UT = 70 THEN FOEE 232,001 POKE ?33,94:HT =

HT + &

14732 IR VT = 170 THEN  PORF S32,00:@ POFE 233 ,10%0HT

HY - %

1434 IF VT = 240 THEN  DRAW &% AT 240,UT: GOSUD

14%4  IF VT = 250 THEN GOTO 14350
1440 GOTO 1429

EHO00

1445 DATH 44, 16,177,484, 1 8%, 70,68,8%,74,71,74,70,835,1

4‘? O L4285, f‘r"-h F1 30,52

1450 VT = Ou kT = Z0aUT = 28

1455 READ THI:VT = VT + 10: DRAW THI AT VT, HT:
&HHO0

GOsUR

14460  IF VT = 40 THEN DRAW 70 AT 40,UT: GOBUR 57500

i

1462 IF VT

1465  IF YT = 140 THEN  SOTO 1480

1470 GATO 145835

1475 DATH 4b,16.,17.44,65,29.1.5,1.63,35,55,14,

1480 VT = B0:MT = 55: POKE 232,00 PORE 235,96

148% READ ENMG: DRAW ENG AT VT, HT2VT = U7 w10
HE00

14590 IF YT = 250 THEN G070 1505

1495 GOTO 1485

LA THEN  DRAW 59 47T 130,UT: GOSUR

r:

HEQ0

o

GOGLER

1500 DATA 18,96,1.,81,34,4% 39,1 56,34, 55,78, 1,551,738

JEe L, GF, 42,339,420, 76, 51

1505 VT = 30:HT = 7%

1510 READ ENG: DRAW ENG AT VYT HT:UT = VT + 10:
HEOO

1515 IF UT = 2%0 THEN GOTO 15730

1520 GOTO 1510

1525 DATA 19,96, 1,39, 54,45 45,1 56, 56,55, 56, )

B EEL AR, 3T, 42,58, 51
3OUT = ROHT 95
1535 READ ENG: DRAW ENG AT YT HT:AT = VT + 103

L3

OISR

=1,54

GG I



&R0

=40 IF VT w220 THEN  GOTO 1555

15245 GOTG 1835

1EE0 DATA 20,96, 1,35,51,42,37,40,38, 1,851,738, 36,55, 42
W ERL 42,3831

18RS GBOSUE ABOO

1540 FRINT  CHREF (4) "RUN HALF WaVE"

HP90  END

HE00  RETURN

&H700  FOR Y = 1 TO 2 HFLOT 1.y TO 278,vs NE T

705 FOR X = 277 TO 278: HPLOT X, 1 TG X, 1746 NEXT

&H710  FOR Y = 176 TO 177: HPLOT 278 TR 1 o NMEXT

715  FOR ¥ = 1 TO @3 HFLOT X, 177 TO X, 1y NEXT @ RETURN

AB00  FOR T = 1 TO TO00r NEXT @ RFTURN



i1
110
o)
i)
0
A

40

45
20 e

o)
55
12Y8)

N

[onlon ]
70
75
£30
e

84
Bé
238
210
7%

100
145

110

112

114
11és
120
1725

130

175

140

HALF WAVE RECTIFIER
&1

FRINT
HER S

CHEE (4) "I DAD I8YMBOLIC
HOOL OR= ROT= O
GOSUE 67001 KEM  w% PABE
FORE LO0: POKE 233,96
VT = A0THT = 15
READ ENG: DRAW ENG AT
500
1F VT
GOTO 40

"
"

X
21 k¥
IEZ

VT HTE VT

= 2RO THEN  GOTOD &0

R St

VT o= 208 HT B UT = BBaWT = 2
HFLOT 3,23 TO 2WOL,E3E

FORE
READ
OO0
IF
1
,4]..
IF
HT
IF
&Y% AT
TF vt
SOT0 75
NATA 62356, 54,46, 16,17 ,84,1,85,
70,831, 83,58,35, 14,444,186
yT 10 HT SOw T A48 WT
FREAD THIs DRAW THI AT
EHEQO
IF VT
&Y AT
TF T
&HS9 AT

B8 .00

THT

FORE 233,103

DEAW THI AT VT HTNVT

vT
Voo

VT

A0
70

THERN
THEN

DRAW 73 AT
FOKE 232,003

el g

B0,

-r ey
el

200 THEN  PORE 2 Q0s

S40 THEN  DRAW 58 AT
FAL L WTe s GOSUR &500
PeO THEM  GBOTO 100

24

A%

= 00
B WT:
()
S W

THEN  DRAKW 59 o7
SOSUR 6500
THERN  DRAW =/
GOSUER &S00

20

S al Ho

THF VT = 70 THEN DREW 70 aT 70
TF VT = 1460 THEM DRAW 73 AT 1
ITF VT = 240 THEN  GOTO 1735

GOTO 105
DETR 14,485,754, 1 38,66, 19, 60,
G, 1L ES P, 64,532,89,17 .54
VT Oe T 708 UT = A8 WT
REGD THI=VT VT + 10:

el

o

i £HO

Fe

VT HT 2 VT

DRAW THI AT VT .HT

1T AFZOO0Y

= VT + 10z GOSUR &

= NT o+ 10 GOSUR &

UTs
Ok

GOELE 6500
AT, ForHT

o s

e
3l

at g

HT

FORE 235, 1035 0HT

-~ eI

O UTe GOSUHE &S00

DR

TO.6R.85, 74,71, 74

= MT 4 10 GOSLE

LT GOSUR A500: DRAW

I TRIRE

ST GO o5 [yt

GBS 6500
HOBUR

AT
GO, T : &S

00

P L I
P gy & " j 4

-y

. e dh K

1o B0

"
i

EUISHE



142
144
1é4d

144

e
Wi

e
S
265

R&E

RO

TF VT = 30 THEN
IF VT = 70 THEN
IF VT = 100 THEN

[

HT + &
IF WY o=
HT
¥
F
IF
B
TE T
GOTO 140
DaTH B2

ot Aty

1 &0 THER

5
VT
YT
VT s

130

R0

ea0

THEN
THEN
THEN

Al e

= A0

THEN

W1 62,29, 45,046,625,

VT = OzHT = 90:UT =
READ THIVT = YT +

HHO0
1F

VT = 90 THEN

IF VT o= 110 THEN
TF VT = 120 THEN

GOTO 178

DATE 4b.16,17 44 ,65,49,29,16.,
*% PAGE-2D
BOSUE & 700

oy

atlend et gy st il

GOSUR 68008 REM
HMERZ 3 HEOL OR=

FORE 232,00y PORE
DROW & AT S0 ,50

FOorR 1 o= 32 TO 25
1 TO 20 NEXT Jx

FOR T Q0 TO 13O
Jdr NEXT T

DRAW 3 aT
FOR I 1760

"
R

TEGL, 2%

T &350

MEXT J: NEXT I
DRAW 13 AT 230,39
FOR 1T = 230 TO 90 STER

1 70 J:
FOR

T4

ol .

N

200

MEXT
&5 T
NEXT

g

i

FOKE 232,00 PORE

DRAW
DRAR
FOR T
P Db

S5 AT 90.,435:
E7 AT 148,100
8T
HF.OT 98,58:

DiRAaW 94 6T
DRAW
FOEE

F:Zﬁ
DRAW
DRAW
DRAW

8]

DRAW 75 AT
DRAW &1
GOTO

STEF
NEXT

IO 8TeR ]

14,
57 AT T,
DR L OO

e at

ey
At m

OKE O
57 AT
&9 AT
74 AT

18
24

orn o170

HE R4 R4

= W

88: RT
103 DRAW THI

G0,
AT 11

) o
RS

: ('.;)

33

iy

1Tz HFL

1
HELOT T

CIE o
q o« B

HELOT

— N
1 \y L ad

1s

MEXT I
agowY
MNEXT T

BEE 96

DRAW 78 AT 98,435

EF o HE

AT o
HFL
28,602

DERAW 18

HF 0T

HROMUT:

O

LT
UTs
F O

GOSLIR
GOSBUR

oty

ey ey
St

FORE 1

OLUTe

e
R

OLWT -+

AT VT HT

U
OGRT:

GOSUR

w16 44,5

o1 90,1 F

i

FOR

Fow J o= |

MEFLOT 1,65

Qar 9o, 1s

HFLOT 89,58

ik, 10
8.1

HF 3T 98,

o

GOSUR
FOBUR &S00

=

HEO0
HEOO
Ea T ==
QX2 HT

EHHO0

GOSHER

GOSUR

AR

GOSUR  &5E00

O =

TO

Iy

20

T0

FOR J
(K] r\l Jom

NEXT @

&

&

Bl g, B RA L, 62, AR 16,1 ,468.,90 68,777,770

FEXT

"
w

HELOT



270 DRAW %1 AT 240,43: DRAW 45 AT 748,49

7% VT = 18iHT = 140

FOR I = 1 TO 1000z NEXT

READ ENG: DRAW ENG AT VT HT:VT = VT + 8: GOSUB 4

500

285  IF VT = 90 THEN ROTO 300

290 GOTO 280

295 DATA 4F,47,49,54,53,9,55, 78,10

OO VT = 17@:HT = 160

0% READ ENG: DRAW ENG AT VT, HT:VT = VT + B: GOSUE b
SO0

1O IF VT = 242 THEN HT = HT + 3

TEOIF VT = 258 THEN HT = HT &

B14 IF VT = 266 THEN  GOTH 595

1S BOTO 105

DATA 48,54, 55,45, B4 55,9 55 51,45, 10

BOGUR 6000

BOSUR 68001 REM  #% PABE 27 %%

ITES MERE @ HCOLOR= 31 GOBUE &700

540 FOR T = 60 TO 20 STEF - 5

A4S MPLOT 100.1 TO 100,10 + 1: MNEXT

THO K = FOl o= 5

365 DEF FM C(A) = =~  SIN (A) % K

6B FOR R = 1 TO 780 STEF 2

I70 A = R/ 1BO % 3,14

7R OX = R /L

38O Y = FN CLA) + &0

TESOIF Y » 60 THENM Y = 60

PO HFLOT X+ 100,Y

ERE NEXT

400 FDR © = 9% TO 249 STER 10

405 MELOT G,50 TO @ + 2,50: NEXT

410 DRAW 55 AT 80,25 DRAW 78 AT 88,25

412 H = 0.682

41% FOR X = 99 TD 249 STEF 10: HPLOT X,0.682 % 70 TO
X + 2.0.682 % 705 NEXT

420 DRAW 17 AT &0,H % 70 5 DRAW 15 AT &7.H % /0
Ir DRAW 20 AT 74,H % 70 =~ 3:r DRAW 18 AT 82.H % 70
~ Fr DRAW 2% AT BB.H ¥ 70 -

425 VT = Z0rHT = 85:UT = 78

47%0 READ ENG:VT = VT + 10: DRAW ENG AT VT, MT: BUSHE
HE00

432 IF VT = R0 THEN  FOKE 232,90: PORE P33,10C3:HT =
HT - &




a4 [F V1 = N0 THEN  DRAW 59 AT 250,1T: BUSUD 6500

4%4  IF WT = 260 THEN GOTD 450

440 GOTD 430

445  DATH 34,87 ,70,8%,66,77.70,1,%55,80,77 85,66, 72,70
9 EE L 69, 68,10,1, 14,58

450 UT = O:HT = 100307 = 98zWT = 97

455 READ THI:VT = VT + 10: DROW THI AT VT ,HT: GOSUE
&500

460 IF VT = 10 THEN DRAW &% AT 10,UT: BDSUE &S00

467 IF VT = &0 THEN DRAW 75 AT &0,UT: GOSUR 6500

aba  IF VT = 100 THEN DRAW 57 AT 100,UT: BGOSR 4%00:
DRAW &9 AT 101, WT: GOSBUE 6500

466 IF VT = 170 THEN DRAW 57 AT 120,UT: GOSUER oB00:
DRAW &9 AT 121,WT: GOSUE &S00

a68  IF VT = 160 THEN  DRAW 6% AT 160,UT: BUSUE 4500

470  IF VT = 190 THEN FOKE 2382.00: POKE 233,96:HT =
HT o+ 5

a7 IR VT = 200 THEN  FORE 2%2.003 FOKE 2353, 103:HT =
HT - 5

ava  1E VT = 240 THEN DRAW 94 AT 240,U7T: BOSUR &%00

480 IF VT = 250 THEM 8070 49%

4BE  GOTD 455

490 DATE 14.55,67%,44,14,29,54,62,18, 45,47, 32,50, 12,1
4,44 52,42 1, 51,45, 1,1,14.55

A49% UT = OHT = 120:0T  118:RY = 122

SO0 READ THI:VUT = VYT + 103 DRAW THI AT VT.HT: GOSUE
BEOO

s02  IF VT = S0 THEN  DRAW 70 AT S0,UT: BOSUE 6500

504 IF VT = 90 THEN DRAW &1 AT %0,RT: GOSUB &I0O0

w6 IF VT = 110 THEN  GOTO 520

5100 GOTO H00

515 DATA B4,46,28,6%5,29, 17,595, 12, 49,20, 44

g00 VT = 40:HT = 145: FORE 232,00: FORE 233,96

meE READ ENG:VT = UT + 103 DRAW ENS AT VT, HT: GOSUR

HEHOO

IF UT = 170 THEM  BOTO %45

15 GOTO SRS

BAD  DATA 55,60 .68,1,30,1,17 15,20, 18,25, 5%, 9

wam  DRAW 49 AT H0.165: GOSUB 6500t DRAW 42 AT &0,16%
¢ BOSUE 65001 DRAW S5 AT 70,165 GOSIE 65900

seme DRAW 50 AT 90,165: GOSUR &S00: DRAW S5 AT 110,16
5y BGOSR G500: DRAW 78 AT 120,165

HGY0 END

HODO K = 30




HOE
&HO0S
&HQLO
HO1H
&HIOE0
tht
HOE
LS
&H040
HUA5
GO
OGO
HOER
HOTO
HOTH
&HUB0
&HOBE
&S
HOFO
LHOQE
&HI00
H105
H1L1O
6115
&H120
&12%
GHLEO
&13R5
Selel
bHT700
&7
L7100
LT LS

HEOO

A
X
Y

(&

X

¥

DEF
FOR R

3]

FN OO (&)
= 1 TO 72

= R s 180 % I,
= R /L
= FN D&y + 1

HELQT X+
IF Y 110 THERN
HFLOT X + 180.,Y
MEXT ¢ RETURN
FREM s FLLL
DEF  FN
FOR R =
o B/
= R/
FiM
HFLOT
IF Y
HFELOT
NMEXT
FOR R o= 1
R/ 180
I
F S{AaY + 1
HFLOT X 4+ F0, &
HELOT X+ 230,Y
MEXT = RETHRM
RETUIRM
FOR Y = 1 TO
O 277
F O 176
FOR 1T

10.Y

¥

S(A) =
1 T0 36
180 % 3,
&
Sy +
XY
140 THEN
o ROGLY

X

TO
# A,

&

2
T
T0

o

X
Y
X

F O 1 TD

i
i
H

160

HOO0:

SIN
0 STER
14

(A)

2y
2

10

¥o= 110

*

0
14

BTN

GTER

(A

140

GOTO L1068

STEP
14

e

4G

ING (R /A LED % 3014 % ko o+ 140

HELOT 1.¥ TO 278,¥: NEXT

278 HPLOT X,1 TO X, 17&: NEXT

177 WRFLOT 278.Y TO .. vs NEXT
HELOT X 177 TO X,y MEXT 0 RETURN
FETURIN

NMEXT Tt



FULL WAVE RECTIFIER

FRIONT  CHRE (4 "B OAD ISYMEOE IC 10 . Ak2000"
HGRZ ¢ HOOLOR=s Zn ROT= O

GOSHE 6700 REM %% PAGBE-24 %%

PO 252,000 POKE ¥ i'“: Pé

e OUT o 40 T = 10

4%
50

E

READ ENG: DRAW ERNG AT VT, HT:VT = UT + 102 GOSUR &
SO0

IF VT = Q30 THEN GOTO 60

S0TQ 40

NATE 59,94 ,4%, 45, 1,56, 34,85 738,01 .51, 38,36, 03,40 .03
948058, %1

HGNT = B0 HT ALaUT = 2B WT = 2

EE
70
7

£0
ay

834

8é&
38
AN
G

1 G0
108

110

113

114
1ié&
120

"'w
3 "1

17350

JRE

140

HPLOT 38,23 T0 23
POKE 232,008 PORE 233, 10%

READ THI: DRAW THI AT VT HT:VT = VT + 10: GOSUR &
B 03 ()

IF UT = 30 THEN DRARW 73 AT Z0.UT: GOBUE %00

IF VT = 90 THEN PORKE 232,00: POKE 2I0,96:HT = HT

PR

"~

i

}
IE VT = 200 THEN FOFE 2302,00: FOEE 233,103:HT =
HT - =
IF VT = 240 THEN DRAW 73 AT 240,.UT: GOSUR &500
IF YT = 260 THEN BOTO 100
BOTO 75
DATH &5, 56534, 46, 16,17 .44, 1,83, 70,.68,85, 74,71, 74,
FOLET LA, BB 67, B0, 40
YT 10:HT = S0:UT = 48:WT = 47

READ THI: DRAW THI AT VT HT:VT = YT 4+ 10: GOSUR
5O ’

IF VT = 20 THEM DRAW 59 AT 70,UT: GOSHE &500: DRAW
&9 AT 22 WT: GOSUR 4500

TE VT = 50 THEN DRAW 7 AT @=0,UT: BESHE 65001 DRAW
A9 AT S1.WT: GOSUR 6500

IF UT = 70 THENM  DRA&W 70 &T 70,UT: GOSUR &S00

IF VT = 160 THEN DRAW 7% AT 160.UT: GUSUE &500
IF YT = 260 THEN GOTO 135

GOTO 105 -

DATA 14, 4%, 734, 1,3?N@&quwwaﬁuﬂwwﬁéqhmqﬁgqx,4q1‘%m
Al 1L 65,29, 64,502,029 ,17, 54

LUT = OrHT = 70:UT = 68:WT = 63

FEAD THIMVT = VT + 10z DRAW THI AT V7, HT: GOSUR
&0



142
144
146
148
150

XA

2R

e T

Sk

S48

250

i T S00OTHEN  DRAM 75 AT 20,UT: GBOSUE &900

IF VT = 40 THEN DRAW 735 AT 40,UT: GOSUER &500

IF VT = A0 THEN DRARK 924 AT &0,UT: GOSUR &B00

ITF VT = 140 THEN DRAW &9 AT 140,U7T: GOSUE 6500

TF VT = 180 THEN DRAW S8 AT I180,.UT: GOSUR &4500:

DRAW &9 AT 181, W GOSUR L5800

T VT = 200 THER  PORE 232,001 FOREE 233,968 HT =
HT + &

TFONT = %0 THEN  GOTO 170

GHOTH 140

DATA 37,45 ,29,12, 34, 32,55, 16,855,754 , 646,34 73,70, 4
G594, 14, 44.,lé)..1.\.)5.3."?(.3.,(5)8.,/’7‘/’U
VT = Qs kT = Q0:UT = BB:RT = 93%: POKE 222,002 PORE
FERELIOX

READ THI VT = VT o+ 105 DRAW THI AT VT, HT: GOBLE
HB00

IF VT = 20 THEN DRAW 75 a7 SO.UTy GOSUR AS00

T VT = 110 THEN DRAW &1 AT 110,RT: GOSUR &300

IF VT = §&0% THEN G6OT0O 2035

GOTO 175

DETH 46416, 17.44,63, 49,89, 16,29,16,44 %6

GOSUR H800: REM  #% FOAGE-24 ==

HERZ2 o MHOOP OR= S GOSLUR & 700

FPORE 2E2,000 PORE 2EF, 54

DRAW & AT 50,50

FOR T = 22 TO 20 STEF -~ 13 HFLOT 90,1 FOR J =
1 TO 10: MEXT J: NEXT I

FOR T = S0 T 1350 HFELOT T.20: FOR J = 1 T0O 1dg: NFXT
Jr NEXT I

DRAW S AT 150,20

FOR T = 58 TO 7Gr HPLOT 89,58 HPLOT S0,1s FOR J

=3 T 1G: MEXT J: NEXT I

FOR T = &0 T0O 135Gy HFLOT 1,70 FOR J = 1 TO 10: NEXT
Jr NEXT I

DREAW S /AT 13D, 70

FORCT = 700 TO 20 8TEP ~ o de HFLOT 17%,T: FOR J o=
70 1o NMEXT Jr NEXT I

FOR I = 17% T0O 240: HPLOT I,200 FOR J = 1 TO 10:

NEXT J: MEXT T

FORT = 20 TO 35: HPLOT 240,11 FOR J = 1 TO 102 NEXT
Jr NEXT I

DRAW 12 AT 240,35

FORCT = 78 TO 902 HFLOT 240,12 FOR J = 1 TO 10 MNEXT
Jr NMEXT I

it

1

3



oy g oy
<A

“ lf.') 0
o) {(” oo}

268
AT

e
)

AE0

e
2G0
2GS
ZOO0
EO5

710
ARl
T4 4
"Z'; 1 ﬁ:
RO
R
ERAW

LV 2 N3

40 TO
NEXT J»
GO oTD 80 8
MEXT J»
OO TO 4% STEF -~
NEXT Jr NEXT I

119 7O g0 STEF

D NEXT Ja NEXT I

FEZLOO0: POREE 23E,%6
HE AT 100, 28: DHQN 78 AT
EBEOAT 100,53 DROW 78 AT
F7 AT 148,64 DRAW 18 AT
B7OAT 148.%6 DRAW 19 AT
Sl AT 258,535 DRAW 45 AT
T8 HT =

1 &40
Ehifs DRAK ENG

FOR
1 TO
FOR
1T
FOR
L T0
FOR
1T
FORE
DRAW
DRAW
DRAW
DRAW
DRAW

170 GTER
MEXT 1
TEF

NEXT T3

Te HFEOT X

H

Iz
DRAW
1y

HFLOT
)

1 "
ioes f e

HELOT

<
I

PYEES

e HFELOT

108,28
108,535
186, 6

156 Ty

Lon] e 2o 2o
REZ L, HE

(EAER AN
SO0
1
GOTO
DATER
VT o=
RiEADL EMG
FOO0
TE T =
IF YT =
TF WY
GOTO 305
DET & ﬂanﬁﬂqhﬂudwqﬂ4
GOSUE  A050
HOSUER L8000
GE 25w
GOSUER &H700
FOR T o= 18
HEL OT %0, T
FORE 222,008
FORE W0
DR 12 ﬁf

AT VT HT:VT =

VT = Q0
280
A7 47,49 .54

L1781 HT = 1&0

DEAW ENMG

THEN  GOTO 00

h G B S

78,10
AT T
242 THEMN HT

258 THEN HT
Férd o THEN

= HT + 3
= HT - 5
GOTO 2%

L

TA G EE 5L AE 10

HGRE o HOOLOR= Sz ROT= G2

TOOLET STER &5
HPLOT =0y, T s
FOKE 23535,96
FOFE 2F3.96
20,18 DREW B8

s-d o

NEXT

]
w“h ,..'

AT 28,18

by 18

DEAM 42 AT 482
dyy A8
DR
&, 78
DFRAW

&, W

20,48y DRAM 16 AT 28,

14 AT 20,785 DRAW AT 28, 78

ool og
sdalt

b b

12 &7 20,98y DRAW AT 28.98:

LG
119, 1:
4 AT 100,70
P19,

T .48

HTEVT = VT

DEAW

F O
FOR 3
I: FOR J

FOR J

HSHER

2

B GOSUR

M

DRAW 78 AT

DRAW 49 AT 3

78 AT

DR&W 78 AT &

&

&

YR TN

R



EEO

EHO
A6
BT
275
HBO
400
405
g410
415
4320
425
430
435
440
445
A0
455
A&y
A6
470
475
480
487
OO0
H0H
510

Hi2

30
=

l:l:; 4 (:)

DRAW =5
Eé, 130
FOR X
HEPLOT T
HFLOT X
HFLAOT T
HPELOT 1
HFLOT T
MEXT
ROo= EQuedl
DEF  FN
FOR R =
A= R
b4 R/
Yoo
HELOT
IF v
HFLOT X
NEXT
FOR R
A o= RS
o=
Y o= FN
HFL.OT
HELOT
NEXT =
END
LV A
FOkE
READ
SO0
TF VT o=
DRAW 67
IE JT =
HT & =
TE AT
HT = =
I w1

b4

%
X

t

i

180 ®

Fr &80

w S0

180 %
o/

)

HOTO

146 T =

@G0

I e VT

AT FO.128: DRAW 51T AT 28,1303 DRAW 435

45 70 110 STEP 5
.20

2L S0
+ 2,80
2100

20130

e

.‘;..
o

é

() = -
R0
. la

]

i1 70

51N

BTEF 2

&y o

SO

+ E0,Y

THEN  GOTO
+ G0.Y + 80

SO0

-y

180 STER 2
3. 14

1 T0

() -+ S0
+ 80, &IH
+ 80O.,Y
558

(R 72 180 A4 % R+ SO

+ 80

iy
W

e e

0 UT
FOKE
VT

R Be WT

1OE

DR

i

&

THT &7 WY HTy BOSLE

162 THEN GOSBUR  HB0
‘i\ ‘}“ 1 63:? Y W“r :

17 THER

DRA&W S8 AT
SOSLR
FrOE

THO T

FOKE 233,96t HT

ARACTHEN  FOEE 232,00 PORE &5, 105 eHT

2EQTHEN  GOTO SR

GOTO G100

DaTa 14,

14&e HT

vT

REGD ENGs VT =

SO0

IF VT =

1. 35,846,108

oy

A4, 161 .6B,.90, 68,7770,
FORE 232,00 POKE S3%,9¢&
S DRAW ENG AT YT HT:

= Sy

0T BOSLIE

SUOOTHEN  GOTD S55

G

&

O



=45 GOTA RER

L DETE 5/7.18,1,48,47,1.1.357.19 1,48, 39,39

EEE s FOR J o= 1 fG Euuu, MEXT = UU1U 450

eSO wm (44 HT = 1001 UT = 9RaWT = 92 FORE PER2,00: FPOWE
JEELLIDE

smat READ THT sVT = VT + S DRAW THI &T YT, HT: BOSUR &
OO0

BbhA TFOMT 162 THEN  DRAR 58 AT 160,UT: GOSUR AH500:
DRAW &9 AT 162, ,WT: GOSUR &500

“igd TR ONMT 1768 THEN  FOWE 232,00 PORF 2E5,9460HT =
HT + 5

wad TF VT o= 206 THEN  FOEE 232,00 FORE RFI,103%:HT =
HT - 5

=450 TF VT = 242 THEN  6GOTD 580

S70 0 GOTO 560

=R DATA 14,44,16.1.,68,90,68,77,70.,.1, 4“.1ﬁ

=E0 YT o= 144 HT = 155 PORE 232,008 FPORE 275,94

s REAL BERG: VT = YT 4+ 8 DRAW ENG AT UrnHln GOSUR &
SO0

=500 TR VT = 250 THEN  GOTO &HO5

sS9Hn GOTO SaS

LHOO DETa 7 18,1, 48,89 ,39,1,1,%7,1%,1.,48,47

HOS GOSUR &800: REM  wX% FPAGE-~24 *%

H1O  MEBR? « HEODLOR= 3 ROT= G GOSUR G700

H1S FOR I = 20 TO 6% STER Sy HPLOT 100,31 -+ 21 NEXT

HRO FOR G = 99 TO 190 STEF 10

HRE HELOT Q.30 TO & + 2,30

&HEG MHPLOT R,60 TO 6+ 2,60 NEXT

63 DRAW 55 4T 80,25: DRAW 78 AT 88.132%

HAD DRAW S5 AT 70.5%5: DRAW =1 AT 78,%58: DROW 4% AT 8
G .58

700 K o= BOsl o= 5

705 DEFOFM S(A) = SIM (A) % i

710 FOR K = 1 T 360 STER 2

715 oA o= RO/ 180 % E.14

FRo X o= RO/

TR Y = NS (AY v &

FEG WML OT Y o+ J00,Y

TaREOIF Y O A0 THEM  GOTO 7350

745 NEXT

7EOOFOR R = 1 TO 180 STER 2

FES A = RO/ 180 ¥ 5014

FHO Y o= R/

TES Y = FNOSA)Y 4+ HO



ATE ML OT X o+ IRT7LY
TEHO O NEXT
TR Moo= O, AT
7% FDR @ = 929 T 190 STERF 10 MRLOT O.H % 70 KRR RN
G+ 2uH % 7O - Fy NEXT
215 DRAW 17 AT 40.H ¥ 7O Fe DRAW IE AT L7 H ® 70 -
T DRAW 2F AT 74.,H # 7O - Zs DROKW 20 AT G1.H ¥ 70
e DRAW 2 AT BBH x FO - 0%
S VT = B0 HT = 8 UT = 78
READ ENG VYT = VT 4+ 10 DRAW ENG AT VT, HT: GOWUR
GO0
SEE O IF VT = 2O OTHEN  PORE 232,008 POEE 2RI, 1050HT =
MT -~ &
G4 TF VT = 250 THEN DRAW 59 AT 280,0T: GOLUE A8B00
& IF VT o= 260 THEN  GOTO 850
g40  GOTO BEO
GA5 DATA 34,87, 70,8%,66.,72,.70,1.,55,80,77 ,85,6b6,72,70
LFLEELHD.,68, 10,1 14,52
S0 VT = OsHT = 1Q0:UT = 98T = 93
5 READ THIsVT = 9T + 10: DRAK THI AT VT.HT: GOSUR
HFO0
460 TF VT = 10 THEN DRAW 6% AT 10,UT: GOSUR A5G0
862 IR NT = &0 THEN DRAW 75 AT &O,UT: GOGUE 6500
8464 TF VT = 100 THEN DRAW 57 a7 100,0T: BGOSR 450008
DRAK A9 AT 101 ,WT: GOSUR &500
Géhd  TF VT = 120 THEN  DRAW 57 AT 120,UT: GOGUE &5000
DRAW &% AT 121 ,WT: GOLHUE &500
SaE T VT = 1460 THERM  DRAW A% &7 140,.0Ty GOSUR H500
B70  IF VT = 190 THEN PORE 232,00 POREE 2EZ,961HT =
HT + %
a7 IF VT SR0 THEN  FOFE 232,008 POEE 233,103 0MT =
HT 3
874  IF vv 40 THER  DRAW 24 AT 240,0UT: GOSUR &£500
a80 IF VT = 250 THEN 895
g88s 60TD 855
BP0 DATA 14,95, 67,44 ,16,39,34,67, 18,045,475 32,350,121
4, 44.32“ 21,851,451, 1.14,85
B VT = QebT = J120:0U7T = J18:RT = 122
QOO READ THI VT = VT «+ 10: DRAW THI AT VT, HT: GOLUR
HEOO
QO IF YT = 50 THERN DRAW 70 a7 S0 ,uUT: SOSUR ABOO
Q04  IF VT = Q0 THEN DRAW &1 AT 90 RKT: GOBUR &S00
G060 IR VT = 110 THEN  GOTO %20
P10 GOTO 200

i



DIB ODATA Z4,446, 28,65, 79,1 7.,595,12,49,30,44

Q2O VYT = 40T = 145 FORKE 252,00 FPORE 233,96

Q5 READ FRE:VT = VT + 10z DRAW ENG AT VT, HT: GOSUR
HEHOO

EOIF VT = 170 THEN  GOTO 945

PESBOTO FR2E

Q40 DATA 5¥,69.68,1,30,1,17 15, 235,20,25,%55,78

P45 DRAW 49 AT S50, 146%9: GOSUR &500: DRAW 47 AT 40,165
: GOBUE &500: DRAW S5 AT 70,145 GOSHR A3800

9RO DRAKW B0 AT 90,165 GOSUR &3500: DRAW 19 AT 1lu,le
Sy GUBUE &500: DRAW S5 AT 120,165 BOBUE £%:001 DRAW
78 AT 130,165

G&HO BGOSR HB00

P70 FRINT CHRE (4) "RUN BRIDEM

590 ENMD

HOE0 REM #xx FLULL &#%

HOAD o= 3O

SHOAS  DEF FN 800 = = SIN (AY ® k

HOT70 FOR R = § TO 360 STEF 2

HOTE A LR 1 7 1 BRI T B

SO0 X R /4

AHORE v o= FN BAY + 126

AH08S  HFLOT X+ ZHO,Y

&HOQBO  TF ¥ 125 THEN  GOTO &105

L0095 HPLOT X + 190,Y

HIO0 NEXT

HI0%  FOR R o= 1 TO 18C STEF

HL10 A = R / 180 % 3,14

&H11% X R 7 &

ALE0 Y =  FN 8(A) + 125

H125%  HFLOT ¥ + 50, SIN P /4 3180 % Z.14) x 17 o+ ATH

ALED HPLOT X+ 220,Y

&1735%  RMEXT ¢ RETHRKN

AHEO0 RETURN

HTO0 FOR oy o= 1 T S ARTOT 1Y TR 278, vr NEXT

&HTOS  FOR X = 277 TO 278: HPLOT X,1 70 X, 17&: NEXT

AZI0 FOR Y = 174 TO 177 HPLOT 278.Y TGO 1.Y¥s NFXT

H71H FOR X = 3 TO 2 HPLOT X, 177 TO X, ds NEXT @ GETURN

it H

S
L4

i

8GO0 FOR T = 1 TO S000: NEXT 3 RETURN



BRIDGE RECTIFIER

100 FRINT  DHREE (4 "BLOAD IS8YMEBOL IC 1L 420007

B0 HBRE ¢ HCOLOR= 3x ROT= O

25 BOSUR &700: REM  #x FPOGE-24 =%

F0O OPOKE 232,00 POKE 233,96

TEOUT = 700 HT = 15

40 READ ENE: DRAW ENG AT VT HT:VT = VT + 10 GOSUR 6
00

45 IF VT = 2EO CTHEN  GOTO &0

S0 GOTO 40

s DATA SN, N1 .42, 37,40,38, 1,591,708, 06,55,42, 89,42, 58,
=l

HUOONVT = PO HT = B0:UT = 282V = I

65 HPLOT 68,23 TO 230,23

7O PORE 232,008 PORE 233,103

7% READ THI: DRAW THI AT VT, HT:VT = NMT -+ 10: GOSUR 6
OO

B0 TF UT = Z0 THEM  DRAW 7% AT 30,UT: GOSUR &500

G2 IF VT = 90 THEN POKE 232,00: POEE 283,96uHT = HT
E

84 IF VT = 200 THEN FQOEE 232,00 FORRE 235, 10350 HT =
HT o

86 TF VT = 240 THEN DRAW 73 arT 240,UT: @08LUR 6000

88 IF VT = 260 THEN GOTO 100

QO GOTH 7H

FE ODATE 67 36,354,445, 36,17 ,48,1,83,70,63,8%,74,71,74,
TOL,85,1 63,55 ,58,68,50,42

FO0 VT = 10HT = S0sUT = 483 WT =

105 READ THI: DRAW THI AT VT, HT
HFBGO

-
P

4
VT = YT 4 (0 GOSUR

110 IF VT = 20 THEN DRAW 59 AT 20,UT: GOSUB 65G0: DRAW

&% AT 22,WTs GOBUR L5000

112 TF VT = SO THER  DRA&W 57 AT S50,UT: GOSUE &500: DRaW

&9 AT H1,WT: GOSUE 650D

114 IF YT = 70 THEN  DROW 70 AT 70,UT: GOSHE 4500

116 IF VT = 140 THEN  DRAW 75 AT 160,U7: GOSUE 4500

120 IF VT s 260 THEN GOTO 135

125 GOTO 105

LE0 DATA 18,45,34,1,72,66,19,65,09,64,%57,09, 1,6,1,30
JAG, 1,65, 09, 64,52,29,17,54

135 YT = OfHT = 70:UT = 6Bi1WT = &3

140 READ THIxVT = UT + 10: DRAW THI AT VT, HT: GOSUH
SEOOD



14 .
144
146
148

150

1 e
1 fJf“
160
T 45

1740

TF VT = 20 THEN  DRAW 75 T 20 LT GOSHR 6510

IF VT = 40 THEN DRAW 7% AT 40,UT: BOBUR &500

TF VT = &0 THEN DRaW 94 &7 &0,UT: GOBURB &0

IR VT = 130 THEN  POHE 232,00 POKE Z2E3.94:HT =
HT + 5

TF VT = 190 THEN POKF 2%2,00: PORE 255, 105007
HT - 5

TR VT = P50 THEN  DRAW 7% AT 250,0UT: 608Ul 6500

IF VT = 260 THENM GOTO 170

GOTH 140

DETE A7.45,29 12,34,32,9%, 146,595,754 646,24,.1,68,%0
CEBLTTVTOLLAE54,1,4,1,30,44
YT = OsHT = 90:UT = BRRT = 9% PORE 235,003 FOKE
EEELLON
READ THI:VT = YT + 10y DRAW THI AT VT HT: GOSLE
&S00

TF VT = 0 THEN  DRAW 7% AT S0, UT: GO5UR ATO0

IF VT = 110 THEN DRAW &1 AT 110,RTy G0BUR 6500

IR UT = 120 THEN G0TO 205

GOTA 1748

DATA A6, 1E 17,084,065, 49, 29,166,029, 146,44, 7546

GOBUR 6800 REM  x¥x FABE--Z4 ¥

MEFR 2 HOOLOR= e BOT= O: BOSUE 6700

FOKE 232,00 POKE 233,352

DRAW & AT 50,50

LR o EROTO 20 STER e WP OT 90,1 FOR J =

e 53
1 TO 1o: NEXT Je NEXT T
FOR I =

1

H

55 TO 708 HPLOT 89,58 HWFOT 30,1 FOR J
= L TO 10: NEXT Js NEXT I
FOR = 90 TO 144 HELOT 1,208 HPLOT 1,70 NEXT
1

FOR T = 20 T 27: HPLOT 144,1: FOR J
Jr NEXT T: DRAW 2 AT 130,47

FOR T o= &3 TO 70 HRFLOT 144,17 FDR I =
Ja NEXT I

FOR T = 126 [0 109 STEF -~ 1: HPLOT I,4%: FOR J

1T 10 NEXT Ju NEXT T

FOR T = 45 TO Or HPLOT 109,T: FOR J = 1 T0 10z NEYT
Js MEXT I: DRAW 4 &T 20,70

HPLOT 109,80 TO 109,86

FOR I o= 109 TG 161i: HPLOT I,86: FOR J = 1 T0O 10:
MEXT Jo NEXT I
FOr T = 1Aa1 TO 220: HELOT 1T.4%: HPMOT 1.8&6: FOR
Joso L TG 1O NEXT Jp MEXT I

i

170 40 NEXT

1T0 10 MEXT



A4 DRAW LE AT 220,44
FHO POFE RI2,008 FOEE 233,96
whA O DRAW SS AT 88,40 DRAKW 78 AT 98.40
D70 DROAMW ST AT RE0,60: DRAKW 4% AT 240,63
RTE VT e 18e HT = 1640
AB0 READ FNG: DRAW ENG AT VT, HT:VT = VT + &g GOSLUER &
SO0
SE5 IR VT = @0 THEN  GOTO 300
290 GOTO 280
MR LRNTH 42,47 ,49,54 53,9,5%,78,10
BOO NT = 178sKT = 14O
FTOE READ ENG: DRAW FNG AT VT HT2VT = VT + 8: GOSHBR &
B0
EAO IR VT o= 247 THER MT T o4
W OTE VT = 25E THEN HT HT -~ &
IF VT Phé O THEN GOTO SRS
GOTO 30%
DATA 48,54 ,5%, 49,54 82,9 95 51 ,4%,10
GOGUR HOQE0
GOSUR AFO00: HERZ2 o HOO OR= S ROT= (2 REM % PO
G £
GOSUR & O
FOR T = 15 TO 135 STEF 95
HELOT 50, Ts HPLOT S0,1 + 2 NEXT
FORE 2E2,000 POEE BRI, 98
FOEE 2R, 008 FORF 205,94
DRGW 152 AT 20,18: DRAW S5 AT 28, 168: DRSO 78 a7 3
4H.18
w44 DREAKW AP AT 20,48 DReW 14 AT 28,48 DRAL 4% AT X
b, A8
HA4L  DRAW 14 AT PO, 7Br DROW EE AT PR.78: DRAW T8 AT %
b TH
By DRAW IR AT 20.,98: DRAW 5% AT 28,98 DRAW 79 AT 35
&, 9
BED O DRAW SHOAT P0128: DRAW ST AT E8, 130y DReW 45 AT
A, LED
EE O ROROT o= 4% T0O 11O STER S
mEE OHPLOT T o+ 2,30
B0 OMHPLOT T 4+ 250
TS OMPLAOT T o+ 2,80
1 4
I

[

70 HPLOT R, 100
w7E O HMPLOT + L LEO
EE0 MEXT

AOD o= B0l o= &



40
410
41
4320
A 2%
470
435
440
345
e
G5
460
465
470
4.7
480
45373
SO0
HO5

=10
32
=514
iy by
516

S0

B eyn
Jatiod

SO
540
SR
H&EO
567
g

i Ay

by
B0

(%) BTN
T J60 STER
¥ AL T4

(A

I
s

DEFEF Fid
FOR R o=
o7 180
X = R L
Y =  FN S{R) -+
HELOT X+ 50,V
IF % = %0 THEN  GOTO
HFELOT X o+ B0,Y + 80
MEXT
FOR
fy =
X
Y

5

H
£
0

SO0

~y

TO 180 STER I
* E.14

[
£1a0n
I

Fid 504y + 50
HFT.OT X+ 80, TN
HELOT X+ 80.Y +
MEXT = GOTO 558
END

vT
FORE
RO

BOO
IF VT = 162 THEN
DRAW &9 AT L6 WT:

2
= R

/ *

e
ot a

(R
do

180

Yy
O] 2 w

Oy
THI s VT

FORE QWE 103

= AT e e DRAW THT

DR&AW 58 AT
GOSUR 6500

TF VT = 178 THEN PO 22,008
HT + 5

IF VT = 226 THEN  PFOEE 275,002
HT =

IF VT = 250 THEN GOTD =350

GOTO 310

b )

1T4&HT = JOeUT = 28 WT = Z7%

143

AT VT HTs

FOE

FOFE

¥

160,00

X

ah

bl
B

P om0

GOSUE &

HOBLE HBO0

AT, R6 MT

EEL LD 3 HT s

DATA 14,44,14,1,68,90,68,77,70,1,35,66,15

FOR I NEXT
BOTE
o1

=
4550
146 HT =

TGO Z000:

10007 = 8T

23X 103

READ = VT + DEREW T
SO

TF VT = 1467 THEN
DRAW &% AT 163, WT:
TF VT 178 THEN
HT + 5

T VT = 2%
HY - &

TE VT
GOTO S&60

THT VT 1

DR =8 a7
GASUE HE00
FOWE 232,008

gy oy
At e Al

THER  FORE

o R

248 GEOTO %o

THEN

€3

)

T

FORE

FOKE

1é& LT

FlkE

MT kT

-y
e

-

.l

A2

GOSLR

1

3

HOSEHN &RO00:

EERLGHHT =

3, 0% HT

N



e
80
&OU
&
A0
&1

67 3G

&4

TOO
o3
710
715
7RO
7AE
AN
RS
7 A
TED
755
e
7t
A
T8
790
"7 C? r:;

g1

825
E3A0

oy oy
e

4

b
']

3
8

T

e

5

4
4

E55¢0

DaTa 14 44,16 ,1,68,90,68.,77,70 1,450
FEM  #x PAGE-Q (3 s

FORE 2R2,000 PORE 273,94

GOSUR 48001 REM  ®% FAGE ~26 #¥%

HERZ o HCOLIR= Z: ROT O GOSUB »700

FOR T = 20 TO 65 STEF S HFLOT 100,71 + &+ NEXT

FOR G = 96 TO 190 8TER 10
HELOT Q.30 7O 8 + 2,30
HREQT 8,60 T0O - 26O NEXT
DRAW 35 AT “"3(") s RDRAW T8 AT 88,25
DEREAR S5 AT 70,55 DROAW 51 aT 78,58 DRAL 4% 4T
&, 58
o= Rl L ]
DEF  FN S48 = -~  SIN (A) %
FOR R o= 1 T 360 STEF 2
A o= RS 180 % X104
X = R / L
¥o= FNOB{AY + 40
HFLLOT X+ 1T00Y
IF Y » &0 THEN GOTO 730
MEXT
FOR R = 1 TO 180 STEF 2
A om0/ 180 % EL 14
W B 1
Y o= FN S {AY o+ 4O
HELOT &+ LER7 LY
NEXT
Moo= OLs™e
FOR = 29 T0O 190 @TEFR 10 HPTOT &8 W &8 70 !
84+ 2.H ® TD Fe NEXTY
DRAW 17 AT &G H 8 F0 e DRAWOLE AT &7 Ho® 0
Fe DRAW 23 4T 74 ,H % 70 ~ Fr DRAW 20 AT 1. H ¥
~~~~ Fe DREAKW 2T AT 88 H % 7D s
VT o= SO HT = @52 UT = 78

T

TO

READ FNGaVT = YT 4 10 DROW ENG AT VT, HY: GOSUB

© EHBG0

IF T = 230 THEN POEE 252,001 FOKE 255,103 HT
HT = %

IF VT o= 250 THENM DRéW 59 AT 290, UT: GOSUR 45700

IF VT = Zé&0 THEN  GOTO 850
GOTO 8350

DaETE 34,87 ,70 H”: Wby TR TOLLVES B0, 7,80, 86, 72,70

FLERLET L ES, 10,1, 14,52
UT = OsHT = 100007 = 9HaWT = 93



85

HéHO
&
e 4

Hirds

868
87
874
Ha0

890

LR
SO0

R g
P14
Sk
910

15

G50

1000
e
&HOBFO
LD
AHOEHEE
&HOTO
&HOTT
&0

READ THIzVT = YT + 103 DRAW THI AT VT, HT: GOSUR
HH00
IF VT = 10 THEN DRAN 49 AT 10,UT: BOSUE &S00
IF VT = 60 THEN DRAW 75 AT 60,UT: GOSUR 6500
TF VT = 100 THEN DRAW 57 AT 100,UT: GOBUR 6500:
DRAW 69 AT 101.WT: GOSUR 6500
IF VT = 120 THEN DRAW 57 AT 120,UT: GOSLE 6500:
DRAW &9 AT 121,WT: GOSUE 6500
IF VT = 160 THEN DRAW &9 AT 160,UT: GOSUR 4500
IF VT = 190 THEN FOKE 232,00: FOKE 283,96 HT =
HT + 5
IF VT = 220 THEN FOKE 232,00: FOFE 253,103 HT =
HT 5
IF VT = 240 THEN DRAW 94 AT 240,UT: GOSUR 6500
IF VT = 250 THEN 89%
5OTO 855
PDATA 14,55, 6T.44,16,29, 34,62 18,45, 43, 32,730,172, {
4,44, 52,042,151, 45, 1,1, 14,55
VT = O3HT = 120:UT = J118:RT = 122
READ THITVT = VT + 101 DRAW THI AT VT HT: GOSUR
LEOO
IF VT = 50 THEN DRAW 70 AT S0.0T: BOSUE 6500
IF VT = 90 THEN DRAW &1 AT 90,RT: GOBUE 6500
IF VT = 110 THEN GOTO 920
GOTO FOO
DATE 34,45,28,6%,29.17.55,1.2,49,730,44
VT = 4OrHT = 1451 POKE 232,00: FOKE 233,96
READ ENG:VT = VT + 10: DRAW ENB AT VT,HT: GOSUE
HEOO
IF UT = 170 THEN GOTO 945
BOTO 925
DATA 55,69, 68, 1,30, 1,17, 15,23, 20,773,%%, 78
DRAW 49 AT 50,165: BOSUE 6500: DRAW 42 AT 60,145
: GOBUR 45003 DRAM 55 AT 70,16%: BOSUE 6500
DRAW 30 AT 90,165:; GOSUR 6500: DRAW 5% AT 110,16
5: GUSUR &500: DRAW 78 AT 120, 16%
FRINT  CHR$E (4) "RUN TITLE"
END
REM %% FULL %%
K= 30
DEF  FN S(A) = -~ GIN (A) % K
FOR R = 1 TO 360 .8TEP 2
A =R /180 % 3.14
X = R / &



TRANSISTOR
LT

L PRINT  CHRE 4 "RLOAD I8YMEQ 10 20 AE2000v

S0 HERE ¢ HCOLOR= 3 ROT= 0 SCALEF= 1: REM #% FOGF-—-
i e

BO O BOSUE A70GONVT = TOsHT = 1% POREF 2E2.000 PORE 23N
» P

FEOREAD ENGEs VT = VT + 10: DRAW ERNC aT YT.HT: GDSIE &
SO0

A TF VT = 170 THENM  GDTO =

4% BOTO AN

A0 TR SRS, EA AT SR A2 5P 5E, 48,591

BEOHMLOT TR,2E OTO 1va., 2T

O VT = (0T o= BF2UT = 28

&S READ ENG:VT = VT + 10 DRAKW FNG AT VT HT: GOSUR 4
=00

FOOOMF VT = 140 THEN  PORE AS2,008 PORKE 235, B0 MT =
MY B

TEOOIF VT = 160 THENM  DRAW 54 AT 140 ,UT: BOSLIE 4500

g0 IF VT = 260 THEN 6OTG 95

8% GOTO &%

90 DATAE =73, 55

b6, T84, 74,84,85.80,83,1 60,132,029 ,17,

544,63, 52,55

95 VT = OiHT = S0:UT = 48

100 READ THI:VT = VT + 10: DRAW THT AT VT, HT: GOSUR
HEHOO

102 IF VT = 40 THEN PORE 232.00: FOEE 5
‘T' o I::"“

104 TF VT = 110 THEN  POKE 232,008 FOKE 233,103 MT =
HT - 5

106 IF VT = 180 THEN FOKE 232,008 FOKF 237,9:HT =
HT o+ 5

108  IF VT = 220 THEN FORE 232,00: FOEE 253,100 HT =
HT

110 1F VT 250 THEN DRAW 69 AT 250,UT: SOSUB 6500

TS IF VT = 260 THEN GO0TO 130

140 BOTD 100

125  DATA 49,55,44,1,49,16,8%,90,81.,70,1,63,45,%54,1,4
7 14,85,90,81.,70,1, 42,55, 50,52

130 VT = OHT = 70:UT = 6B:WT = &PiRT = 73

L2 READ THI:VT = VT + 105 DRAW THI AT VYT.HT: GOSUR
HHOO

140 IF VT = 10 THEN DRAW 75 AT 10,UT: GOBUER 6500

142 IF VT = 60 THEN DRAW 74 AT 60.WT: GOSUER &H00

% e HT = M



1446

148
15540

155

1 &0

163

170

Ta
174
176

176
180
185
190
198

200
205
210
P11z

A14
Elé

ODRAW &% AT 1ELWNT: GO8UR A500

IF VT = 170 THEN DRAW &1 AT 170.RT: GOSUR &500:

DRAW &9 AT 170.U7T: GOSUR AS00

IF VT = 246G THEN GDTO {60

GOTO 1735

DATE 12,34,1.5,1.19,34 .1 ,64.39,45,49 .55, 44 32,52
AZI0 44, 16,12,48,58,146,17.,54
YT QuiT = 9Q0:LT = GEIWT = GI:RT = QF

READ THI::VT = VT + 10: DRAW THI AT VT HT: GQSUE
&HHOO

IF VT O THEN  DRA&W 57 AT 10,UT: GOSUR 500

IF VT = 20 THEN DIRAW 59 AT 20,UT: GOBUR 6500:r DROW
70 AT 21,WT GOSBUER &500

IF VT = 40 THEN DREW 57 AT 40,UT: GOSUR &6500: DRAKW
&S AT 41, WT: GBOBLER A5O0

I VT = 130 THEM DRAW S7 AT 150,UT: GOSUER &500:

DRA&W &2 AT 151 ,WT: GO8UR &500

iF VT 160 THEN  DRAW L0 AT 160,RT: GOSLE 6500

IF VT = 280 THEN  DRAW &9 AT 250,0UT: BOSLE 6500

IF VT = 2460 THEN  GOTO 200

GOTD 165

DATH 42,759 ,34 ,32,35,05,16,1,63.4% .54, 63,14 55,32
AT AR L 62,44, EE 17,854,675, 55,16
VT = O HT = 11%:207T = 108

FORE 232.00: PORE 233,946

READ ENGs VT = VYT -+ 10: DRAW ERNG AT YT, HT: GOSUR
HEO0

IF VT = 110 THEN PORE 232,002 PORE 23535, 103:0HT
MT 5

TF V7T = 200 THEN  DRAW 70 AT 200, L0T: GOSLE &B00

IF VT = 240 THEN DRAW 37 6T 240,U7T: BOSUR 6500

ITF VT = 240 THEN GOTO 230

EOTO 210

DATA 85,835,666, "7“? S84, 74,84,85,.80,8%,1 30,55, 448,64
W 14,484,185,49,44 898,186, 1,42
VT = 40:HT = 13%: PORF 282,001 FOFE 235,96

READ ENG:VT = VT + 10y DRAW ENG AT VT, HT: GOSUK
LH50O0

TFOVT = 200 THEN GOTO 295

GOTEG 255

DETA 18,96,47 ., 49,47,1,85,87,4646.,79,84,74,84,85 80
= »
VT w0 40 HT = 155

READ ENGa VT = VT «+ 10:r DRAW ENMG AT VI HT: GOS0

12
it



400
407

404

B0y

408
410
415
420
AL

470
4755
440

4§ 47

A0
AT
G40

46T

470
473
4630
485
1834
488
4G
49“

[ )
el

Ly

L]
HEO

e,

TF
F
g By
TF
T
TF VT
DR
IF
IF
TF VT
GOTO

DATEH 64,809,473,
44, 16,12.45,55,16,1,29.16,
HFPY OT
70

FOR T

HELOT 70,
1. i00:

HFLOT

: NEXT

FOR T
1RO, T
HELOT

O
DFA

VT o=
VT

= 40 T

SR
= 120

140
AT
A0
2HO
= B0
RS

69

50

I
= 100
FORJ
120,11

e
ot

47 AT

107,10/

DRAL
100,
FOIE
.
READ
IF VT
IF UT
IF

IF VT
e VT
GOTD
DQTQ

ol

.a.,

URAN
190,11

VT

AL

38 aT

140

BERPLOD

HO MY ==

THI VT

= 1 L0

10
=t 190
= R0

= S0
480
&4,

48‘?Q

2 Dy
EEOAT
(,“,)

HOSUR 6800

HERE
FORE

2E2,00:

THEN

T
120 T0

Estal
T, 107

-r-'

WEO,

s MO ORe=

HE 1

THER

THEN

140,07

THERN
THIEN

TTHEN

A2
AR
HEL OT
T 120

= 1 T
GoTO

FOcE 233

IO

FORE.
&0 UT
T e
THEM
THEN
THEM
THERN
THEN

e

FORF
FORE
345

e
R

FORE

DRAN 5
FORE 23

FORE

DR &
I)h(«w &l

0

140,

DRAW
FORE
DRGW
DE AW
DRAKW

.-‘) w

DFEAW &

GOsLR
e

a1 47

1 A%, 14,85,
44,56

T
100
1.3 20z
HPFLOT
%

134G

Fé
[BEEFATAY

DR AW

PFERAOS

1

158

70

oy
RIS T B

[ TG

P
RIER 96

[HISYATY

ROT= O

t". w«s

W T

FOR T

MEXT

s

/5
75
Téo AT 254 ,UT:

e

AT 4,
A2, 00 P

@ED 00

T 14

&H5E00

AT 2%
AT 25

Q0

T40s

FOR J

DG, 1
Jai W
MELLOT

49 AT 93,107:

AT 1

DRAW THI AT

AT 11

&t
AT

ey
32

A 44, 146,49 ,44,05. 16,

DR

AT

FEM
GOSUR

B1.70,1

S

BSOS
BERE, D

al it g

1T
OFE

PO 27% 4
£ T

2O U
O“HTu

EINRN)
G061

L ey

R XT
AN

TGO120

T S

HEG OT 1060,

EXT
L

I

1%G 10

G0, 107 DR

VT HT
O.uT
FORE TR

190, 0T

ST
GOTO
Wl

Ry B

& nT 200

110

::’
o

n

#¥ PRGE -2

AHFO0

w Sy

DR

LSO

sHT = H

QX HT =

GOSLIER A5OD:

B ABOO
BO&S00

47 B0,
NEXT I
1 HEOT

W 140D

47 AT

"; l‘li!i

Al AT
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,--) oy ey
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Resd 55 @ T
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EEH VT = HOeHT = 1083
S40  READ ENGeVT = VT + 103 DRAK ENG &7 VT HT: GOBURB
HED0

IF UT = 200 THEN GOTO 560
ok GOT0 540
BEE DATE 4%, 47,49, 1,095,551 .,54,47 52, 42,52 /595,48 ,31
BE0 FORE 2E2,00: POKE 233,105 HPLOT 68,27 TG 208,55

AR T = 2O0MT e FOsUT == 28
w0 RESD THI:VT = VYT + 10: DA THI AT VT, HT: GOGSUER
&HH00

=y TR VT = 40 THEN  DRAW %é6 AT 40 ,UT: GOSUE ADHOOQ
5740 IF VT = 180 THEN FOKE 232,003 PORKE 233,965 HT =

HT o+ &

576 IF UT = 240 THEN 86OTD 585

578 GOTO 570

BH0 0 DATA 42,12,29,17 55,102,012, 55,44, 62,52, 5%, 49, 55, 4
4,1,49,14,85,90,81,70

SH5 VT = OtHT = S5:UT = 48

90 READ ENG:VT = YT + 10v DRAKW ENG AT VT,HT: GOSUR
HEROO

590 TF VT = 70 THEN FOFE 232.00: FOKE 235, 10%:HT =
HT - 5

sG4  IF VT = 110 THEN FOKE 232.00: POKE 233,96:HT =
HT o+ S

W94 TF VT = 180 THEN FORE 232,008 POKE 233 10%5HT =
MT - &

598 IF UT = P10 THEN DRAW 69 AT 210.,UT: BOSUE 450D

00 IF VT = 230 THEN  DRAKW 75 AT 230,UT: GOSUR 6300

HO%  TF VT = 740 THEN  GOTO 420

6L0 GOTO S50

61%  DATE A7,16,85,90,81,70,1,463,45,%4,1,49,14,85,90,
BL,70,1,42,55,30,52, 12,54

HRO VT = GrHT = 70:UT = 81RT = 72

425  READ THI:VT = YT + 105 DRAW THI AT VT,HT: GOSUR
HHOO

630 TF VT = 40 THEN DRAW 57 AT 40.UT: GOSUB 6500

632 IF VT = SO THEN POKE 232,001 FOKE 233,96:HT = H
T o+ 5

634 IF VT = 120 THEN FOKE 232,001 FOKE 233, 103:HT =
HT = 5

&%6  IF VT = 140 THEN DRAW 61 AT 140.RT: BOSUE &S500:

DRAW &9 AT 140,UT: GOSUE 6500
638 IF VT = 230 THEN DRAW 75 AT 230,UT: BOSUR &HO0



L TsT
10 FRINT
HEF
BUISUE

CHRE
HCOL QR =
& 700

e
N
wdn

<

k]
h

JO PORE PEZL00: POEE 23
FEH VT o= 108 HT = 10UT =
40 READ THIHVT = VYT +

R0
x ‘ZIT

IF
..|‘.

IF

HT

TF

1F

F VT
GOTO 40
DATE
L ob ., T

VT = RO3HT

2 (D
T

THEN
THEN 0

w4 R0 THEN
VT
UT

l-—.

1o
150

O THEN
THEN

...... @z =

20

THERN

A0 UT

"‘?L..

10 =
VT

1 aT
a0 'IHI s AT

18,23

5

=N

HF

5000
IF VT

5

A

1320

THEN

VT e THEN D
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TG TF VT = 3D
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NRE
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RE 140 TF o F oo

RIS
T
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T T THE

Frly i |

AR
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e
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Fro b WL i,

i RGN B0 Y B E T N B N BT

bowm e WL LR RGBT, 68,

P 29, a0 TORF

TR Dy

WMEos W 10 DRAW ENG AT VT HMT: GOSUR

TOMHT

i

THEN  FOVE

FEP 001 FOFE 23,

HT 5
IF VT =
IF VT =

HT o+ 5
IF VT =
GOTO 155 .
DATA 25, 14,56 1. 56,52,

87,84.,70.,1.67,74 66,84

YT = O:HT = 110:007 = 108:

DA 75 (a7
PORE 252,008

7y THEN

O e BOBUR &S00
1RG0 THEN ;

FORE 283,987

i

U THEN  GOTO 179

FAL T ED RS

Gl S, 70,87, 70,

F R

EOKE PRI,

AEF 00

D VT 4 10r DRAW THI AT VT HT: GOSHE
&S0
TF VT = S
IF VT = 70
IF NT = 8o
GOTO 180
DOTA A2,49,39,16,89,146,44, 3464
GOSLUR &800r HERZ ¢ MOOLOR= X1 ROT= O
GOSLR &700y PORE 232,000 PORF EEE2
DRaW & AT 183,10
HFOT 1485350 TO 145, 60
HFLLOT 145,460 TO 120,603
DL.AE0 TO 70,60 TO 70,50
DRAW 2 AT 70,15 HFLOT 70,15

THI VT =

GOSUE AROG
GOSUR  &E00

DIF A
DRAW
B0

7%
&1
195

AT
AT

S0,UT:
Tire 113

THEN
THEN
THEMN

DRAW 4 AT Q0,60r HPLOT @

TG 70,10 T

ARSI RV
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240
B
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255

AL

Sh%
270
e
280
S
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B

E00

08

HI0

E1E

HEG

e 3
NPV |

MEROT 1A%, 10 TO 220,10 D 220,10 pRAN 9 AT 220,
1= .

HEL 0T 220,50 TO 220,60 TOD 200,603 DRAW 4 AT 170,
01 HPLOT 170,60 TO 145,60

FORE 32,000 POFE 233,94

DRAW 51 AT 230,30: DRAW 36 AT 236,33 DRAW 51 AT
0, N0 DRAW I8 AT ®8, 53

DRAW 38 AT 1095,4%5: DRAW 38 AT 185,45
VT = B HT 7S

HEAD ENB:VT = UT + 8: DRAW ENG AT YT,HT: BOSUR &
=00

IF WUT = 197 THEN BOTO 280

BOTO 260

PDATE 4 L 49,47 ,1,8%,87%,66,79,84,74, 84, 55,80, 87
HELOT 90,835 TO 200,83 '

POKE 232,00t PORE 233,320 REM %% FNP ss

DRAW 8 AT 123,99

HELOT 145,110 TO 145,145

HELOT 145, 145 TO 120,145 DRAW 3 AT 90,14%: HPLOT
G0, 1A TO 70,145 TO 70,155

DRAW 9 AT 70,100: HFLOT 70,100 T0O 70,95 TO 123,9
=

HEEDT 165,95 TO 220,95 TO 220,100: DRAW 9 AT 220
« 20

HELOT 230,135 TO 290,145 TO 200,14%: DRAW 3 AT 1
70,1458 HELOT 170,145 TG 145,149

FOKE 232,008 PORE 933,96

DRAW S AT 230,11%: DRAW 36 AT 238,118: DRAW ™1 AT

S0, 11%: DRAW 38 AT 58,118
DREAW 38 AT 10%,130: DRAW 38 AT 185,170
VT = S5 HT s 160
READ ENGeVT = UT + 8: DRAW ENG AT UT.HT: SO8UR &
HO0
IF T = 197 THEM GOTO 340
GOTO 540
DETE 49447, 49, 1,85, 85,466,799 ,84,74,84,85, 80,83
HFLOT 90,168 TO 200,468
GBOBUR &800: HBRZ @ HOOLOR= 3@ ROT= 0: GOBUE 6700

VT = B0 HT = 103 UT = S:RT = Zx POKE 272,008 FORE
HAEELIOBN

BEAD THI:VT = VT + 103 DRAW THI AT VT HT: GOSUR
EHE00

TF UT = =0 THEN  DREW &9 AT 50,UT: G0SUBR A500




G2 I VT o= 70 THEN  DRAW 59 AT 70.UT: GOLURB 6500 DIl
&S EGT T RT GOBUER 4500

284 IF VT = 170 THENM DRA&W 70 4T 170,UT: GOSUER 4500

ERE IR VT = 180 THEN  FOREE 2EZ2.,003 FOEE 273,963 HT =
HT o+ &

S IR AT = 2EO OTHEN  POEE 232,008 FORE AE33,103%:MT =
T a0

Q0 TR MT = P40 THEN DRk 75 AT 240,07 GOSUR HEO0

29E 0 IF VT 20 THEM 0T 410

400 GO0TO

AG5 DAETH N30 42,24, 52,146, 17,95, 12,012,859 ,44 646,50, 1
WO7 VTS EEEBA LT, 1..-3 was

A1 VT = Qs HT = P UT = 28 PORE «732,00¢ FORE 253,948

415 READ EMG:VT = VT + 103 DRAW ENG AT VT, HT: «3SUH
&0

420 1F VT = 110 THEMN PAORKE [32,00: PORE 235,01 0% MWY
HT &

422 [F 9T PAC THEN  DREAW 70 67T 140 ,UT: GOSLIE 6500

AR IF VT = 180 THEN  DRaW 70 AT 180,UT: GOSUE 4500

424 TF VT = 210 THEN DRAW 4% AT Z10,UT: GOSLIE &500

423 IF VT = 250 THEN DRAW &% AT Z30,UT: GOSUE 4500
A0 TF VT = 280 THEN  GOTO 445

475 80T7T0 41%

440 DATA B85, 83 ,566,79,840,74.,84,85 80,851 ,17.,54,%0,52
s lb bE 19, 65,850,485 ,16,17 85,43

44% 2T = O HT = BOs Y 48T = HE

430 READ THI:VT = UT «+ 10: DRAW THI AT 7  HT: GOSLIE
£SO

4573 TFOWT = 40 THERN  DRAM 7% 4T 40 HTe GOSUE 2500

454 IF VT = 20 THEN DRAK 60 AT 20,L7T: GASUR &H500

456 ITF MT = 120 THEN  DROW E9 AT 1R0,UT: GOSUR 4500

458 TF VT = 140 THEN POME 232,00 PORKE 23535,9&HT =
HT o+ £

460 TF VT = 2E0 THEN  GOTO 475

465 GOTO 450

A7¢ DATE 6™.484%,14H,29.,%4,1,4,1019,29,1,14,5%2,1.35,14,
FEL1,71.80,8%,88.66,8%, 69

AT VT = OaHT = 75

480 READ ENGaYVT = VT 4+ 10s DRAW ENG AT VT, HT: GLOSLR
HEO0

4852 e T BOOOTHEN  FORE 2E2,00: PORE 233, 1075a0HWHT =
HT :_";

44 TF VT = 90 THEN FOERE 222,00: POEE 233,286 HT = K
T + &




AEOCTHERN  BOTN 495

4836
488
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T UT -
GOTO 480
DATA &7.74.,66,84,1,67,
VL T0.BI L B4,835,1,67 .78, 64,84

VT = OpHT = 90:UT = 88: POKE

4895%

SO0 READ THIWVT = o 1O

L5000
IF VT =

vT

i 1O THENM  DRAKW 7%

504 IF VT = 30 THEN DRAW 74 A
5046 1F VT = BO THEN  DRAW =8
508 IF VT = 160 THER DRAW &9 AT
S1600 IF VT = 220 THEN FOKE 2332,00:
HT + &
IF VT = 260 THEN BOTD 530

HATO
DETE
150
VT e Qo T
READ ENG: VT
SERGG
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MY
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HOO0
DOLTEGEL RS A2, 44,05,
br 16 17,441 .,67.74,
Lisegvr 108
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GOTO SRS
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G574 IF VT = 100 THEN  DRAW
576 IF VT = 110 THEN  6OTO 590

GOTO 565
DATEH 19,39, 6%
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GOSUIR
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&Hindd

&0

AL
10
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LD
6: 25

£ 50
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b5
&Ry
&40
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GEHO

AR
GHAD
b by 5
&HT0
A

B0
HS
TS AW]
G
OO0
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710G
15
A0

RGP0
HFO0

READ THIsWT = YT 4 10:; DRAW THT AT VYT, HT: GOSUR
0

I UT = 120 THEN DReW A9 AT 120.U7T: GODSUB 6500

IF VT = 180 THEN POKE 2382,00: POFE 233 ,946:MT =
T o+ %

IF VT = 2E0 THEN POEE 232,00: PORE 233,1035:0HT =
HT ]

IF VT = 260 THEN  GOTD 620

GOTO 609

DATE A2, 44,55, 49,55, 42,55, 44,731 ,30,82,446,16.,1 7.4
4,1 ,67,74,66,84,1,15,3532,16
YT o= OsHT = ESEpUT = 281 POFE 2WRE,000 PORE 2T35,96

READ ENG:VT = VT + 10: DRAW ENG AT VT HT: GOSUR
HEHOD

IF VT = 110 THEN FORE 232,00 POME I35, 103:HT =
HT - &

TF VT o= 130 THEN  DRAW 70 4T 1750,0U7T: GOSUER %00

IF VT = 210 THEN DRAW 59 AT Z10,UT: GOSUR &500

TF UT = 220 THEN  GOTO 645

HOTO &2%
[§12% l'é‘ 85,835 bb6, 7‘7 A3, TA L B4 B85 B0 BE 168, 9,15

.,

.,\.J B
AT == ?QaH] = ﬂﬂ- FOKW AERD N0 PORE 283,96

READ ENG: VT = VT + 10z DRAW ERNG AT YT HT: GOSUR
ATHO0

TR WT = 150 THER GLOTO 6706

GOTO &50

DATA 18,94, 1,59, 42,57 58,75 .1 35,40, o4,

VT o= 2C0:HT = 75

FEAD ERG: ST = 27T 4 10: DRAW BENG AT V1 .HT: GOSHR
£ i

TF VT = 3140 THEM  GOTO &9%

GOTO &7

DTy 1W,@@q1,;.u;u aEEe 1 ER L AR A B3

VT o= 20T =

READ BERE: V7 = UT o0y DRAKM ENG AT VT HT- EO6L0HE
S5O

TE VT = 200 THEN GOTO 730

GOTO 700

DATE 20,96, 1 52,55, %G, 55,492,845 42,589,358, %7 .1 5%,
NG O
GOSN ABOG: PRINT  CHREE () "RUN FIXED EIaASY

ERD i

FRETHN




70 S DT 3 YT 28.ye NERY
w P77 OTQ 2TE: HPLOT X,1 TO X 17&: NEXT
176 TO 177 WHPLOT 276.Y TO 1.Ys NEXT
= 3 T 2 HELOT X, 177 TO X.1l: NEXT @ RETURN

e OO R
705 FOR
M7L0 FOR
6715 FOR

s -

>

GEOCG FOR T = 1 TO 5000¢ NEXT @ RETURH
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VT s SOeMT o= RO UT

FIXED BIAS
T

FRINT  CHRE (4) "KL OAD ISYMEDL IC 20 .A82000"
HiGFRE 1 HEOLDR= 3p ROT= 0: GOSUR &700: POKE 232,00
s FOEE 233,760

YT = 208HT = 15

FEAD ENGVT = VT + 10s DRAW ENG AT VT,HT: GOGLDR &
GO0

IF VT = 240 THEN  GOTO SN0

GOTO 30

DATA 59,042,597 038, 37.,1,735,42 34,52, 9,355,734 .52, 58
LG EE A2, 34,532,110

HFPLOT 28,387% T 242,23
28y FOWE 232,003 PORE 233,103

D THT VT = VT o+ 10y DROAW THI AT VT HT: BOSUR &
BO0

TF VT = 70 THEN DRAW 70 AT 76,UT: GOBUR 4500

IF VT = 80 THEN DRAW 7% AT 80,07y BOSUR L6500

TF WT o= 300 THEN DRAW 70 AT 100,UT: GOBUEB &500
IF VT = 160 THEN DR&W &7 AT 160, UT: GOSURE &500
IF VT = 210 THEN  DROAW 75 AT 210,UT: GOSUR &500
TF N7 = 280 THEN GOTO 90

HOTH &O

DATA 17,54 bk 19 50 486,30 5%, 54, 32,593,734 750,852,603
DA, 16,329,854, 07 ,58,14

90 VT = Qs HT = S0 1T = 48:87T = 475

P

100
102
104
1064

1O
110

118
114

116
118

READ THI:VT = YT + 10 DRAW THI AT VT,HT: GOSUR &
OO

TF VT = 30 THEN DRaW A9 AT 20.UT:
IF VT = 50 THEN DRAKW &9 a7

TF VT = 80 THEN PFOEE 232,008 POLE 235,940 HT = M
T o+

IF VT = 120 THEN FOFE 233,00 PORE 283 1G3:HT =
N !

TF VT = 140 THEMN  DBRAN 70 AT 140,007 GOSHE &500
TFE VT = 190 THEN DRAW 57 AT 190,UT: GOLGUE &500:
DR&W &9 AT 191,87 BOSUE 4500

TFOVT o= 200 THEN FORKE 232,00 PORE 235,96 HT
HT + =

ITF UT = 540 THEN  GOTO 1320

GOaTO 25

DATE &2.%0,4%, 16,17 .,55% ., 43, 1,599, 68,468,101 ,1,458 55,3
A HR2EG,E52,1,67,66,84,70




1

120 W 'T = (g T o= TOs T
DEE, 10X

125 l\[: (\I,) THI« VT = YT
&HHOO

120 IF VT = 40 THEN POREE 232,008 PORE 232,980 HT = M
T o+ =

1E2 IR WT = 1EOTHEN  FORE 2W2,00: PORE 23301050 HT =
WT - S

133 1F VT = 180 THEN DRAW 94 AT 180,UT: GOSUE 4500

134 IF VT = 240 THEN DRaW 70 AT 210,UT: GOSUR 4500

§EE TR OUT = 220 THEN  PORE 232,00 FOFE 233 ,962HT =
HT + 5

179G TF VT = 2O THEN  FORE PE2, 000 PORE 23I,10%0HT =
HT 5

1E8 IF VT =

140 GOTH 128

143 DATAH ] T-,. G LT L EE BE AT ..84,74,84,8%, 80,8%, 1.,
17.,54,32,5%%,66,30,1,42,35, 1 .42

144 DRAM T4 AT 16,908 GOSUR 65003 DRAW &9 AT 10,88 GOSLIE
HS00r DRAKW 859 AT 20,90 GOBUR 6500

1446  DRAW T4 AT 30,90 BOSUR &500r DRAW 16 AT 40,202 GOGUER
00

148 DRAK TR AT S0,5903 GOSUE &500y DRaW 57 AT %G, 88: GO08UR
HEOT DRAW 49 f'»‘«T' 51,82

TERG EOSUR &800: HMERZ o HMOOL OR= ZX: ROT= g

= A8 8T = A3 POKEF 232,008 POKE

b

10 DRAW THI AT VT,dAT: LH08UR

e
T

PhHG THFN  DRAK 57 AT 260,0UT: GOTO 144

1 BGOSR &H700

15 POKE 232,005 POKE 233,32

160 DRAW 5 AT 83,90

165 DRAW 9 AT 40,40: DRAW § AT 100,40

170 DRAW 11 AT 99,205 HPLOT 100,30 TO 100,45

175 HPLOT 100,40 TO 40,40: HPLOT 40,90 TO 83%,90: HPLOT
40,75 TO 40,90

180 HELOT 100,105 TO 100,120

185 DRAW 12 AT 95,155

190 POKE 232,008 POKE 233,96

195  DRAW 12 AT 98,10: DRAW 55 AT 106,10z DRAW &8 AT
114,100 DRAW 68 AT 122,10

200 DRAN =1 AT 15,5%: DRAW 35 AT 23,60

205 DRAW 51 AT 110,55: DRAW 56 AT 118,60

210 PORE 272,000 POKE 233,30

215 DRAW 7 AT 293,903 DRAW 9 AT 180,40: DRAW 9 AT 24
1,40

220 DRAW 11 AT 240,20: HPLOT 241,20 TO 271,40: HELOT
241,40 TO 180,40: HPLOT 180,75 TO 180,90 TO 20%,9



0
HP!DT
FORE 23
DRGW 14

BET .10
DRAW 51

250,55
LRGN 47

b, 140:

Fé& AT 10
DERAKW 48
197 1403

REHO

9& AT 247,
CHSUH &8O0

]

VT 2l
On FORE
RE&D

HE0

TH
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y-r

105 T0
52,008 POKE
AT 2E9 .1
DRAW S8 AT
AT
DRAW &8 AT
aT 40,
DRAW 53
1,140
AT 180,
DRE
140

AT

HIE A

HERY

HT 10207

I et

J'Vi

TF VT = 30 THEN
IF VT = &0 THEN
1IF VT = 80 THEN
IF VT = 100 THEN
DEAW &% AT 101,8T:

276 IF VT = 120 THEN

78 IF VT = 150 THEN

R0 IF VT = 160 THEN

282 IF VT = 190 THEN

HT 4 &
284 IF VT = 4RO THEN
HT - =

BeTF VT = 2T0 0 THEN

2988 IF VT = 2400 THEN

PO IF VT = PEOTHEN

s GOTO 265

W00 DEATS 1R
a4

I
VT
READ

HFO0
TF vT
IF VT

0BT

IF "!

HOE
RS TH
B

14

0

i

RIS
(SRR N
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KANE

1
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THEN

THEN
HOGUE

THEN

Os

140 55

140
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537

DRé&W 70 &7

HELOT

DRAW &1

A
. L wed

241,170
TES P
DREW 55
2&5.10
DREW
Eﬁa,éu
DEAW 49 AT
85, 140: DRAW

DR&W 12 AT 2046,

H AT 249,10 DRAW &8 AT

"""""

=OAT 168,60 DRAW ST AT

o

"

48,140 DRAKW 47 AT
51 AT 93,140: DRAW

DR
w4

49 a7
Ars DRAW

DRAW 47

oy oy g
b

oy 14400

AT
IR

188,140
AT

o HRODLOR= Xe ROT= O SOS8HER 6700

- o
= SRR

HERCR Aud T PR

12

10w DRAW THT AT VT HT: BGOSR

BQLUT: GOSUR
AT &0,UT: GOSUER
WRLREOTO THLEE

P A
[YOAT 100, Ut

HH/DO

DRAW &7 &HTBDG

DR GOBLIE L5000,

BOSLIE HE00
DRAW &0 AT
DEAW &1 AT
PRGN

TR0, T
1E0,L T
160, UT:
FORE

GOBUER &300
GOSHE  H500
GOSUR Q00

-
e

e FE e HT

'7( f\l'
PRESTRE

ey
I L

POKE 232,008 FOKE 105 T

DROAW 57 AT 2E00T
DIRAW &9 AT 240,07

HOSLIE &H00
GOSBUER L5500

HOTO 505
""" vl A B VRS, AR GO, 4] 42, 66

g o
wdond

i 2

T
DRAER

FellT o= P8

1(.): THI AT VYT, HT: GOSLI

AT
e AT

SOSHE 4500
GOSHE H500:

1O, UT
DRAW FOLUT
HEQD

DRAW 24 AT

DA

BO,UTs GOSUR 4500



w1H TF VT = 110 THEN  DRAW 70 AT 110,UT: GOSHE 6500
R0 IF YT = 120 THEN POKE 232,00: PORE 233,94:HT =
HT 4 5
mom IF VT = 160 THEN  FOKE 232,008 POKE 933, 103¢HT =
HT - &
Zpa IF VT = 170 THEN DRAW 57 AT 170.UT: GOSBUR &500
%06 IF VT = 180 THEN DRAW &9 AT 180,UT: GOSUR &S00
wmg IF VT = 210 THEN  DRAW 56 AT 210,UT: GOSUR &500:
DRAN &9 AT 210,8T: GOSUB 6500
IO OIF VT = THEN DRAW S8 AT 230,UT: GOSUE 6500
DRAW 70 AT 231.87: GOSUR 6500
i IF VT = 240 THEN  BOTO 545
IES GOTO B0
40 DATA 89,16, 15,34,1,17.54, %2, 855,66,50, 1,42, 68,80,
1,42, 14,55,42,39,4%, 13,34
45 VYT = OrHT = HORUT = 48:8T = A2
TS50 READ THI:VT = UT 4 10¢ DRAW THI AT VT, HT: GOSUR
HHOO
[F VT = 30 THEN DRAW 58 AT 30,UT: GUSUE &8¢
IF VT = S0 THEN DRAW 69 AT S0,UT: GOSUR ¢
36 1F VT = B0 THEN DRAW 58 AT 80,U7T: BOSUE 6500z DRAN
&9 AT B80,5T: GOSUR 6500
TEE OIF VT = 110 THEN  DRAW 70 AT 110,UT: BOSUE 6500
ZH0 IF VT = 130 THEN FPOKE 232,003 POKE 285,96:HT =
HT + 5
62 IF VT = ;00 THEN FOKE B32,00: POKE 23%, 103017
MT - 5
64 TF VT = 230 THEN DRAW 94 AT 2730,UT: GOSHE AROG
mes IF VT = 260 THEN DRAW 70 AT 260,UTs GOTO 575
H6B BOTO SEO
WO DATA 17,734,731 16, 14,55,50,34, 16,1, 51,55,1, 42,48,
BO 0,47, 68, 1,017,548 50, 55,66, 50
COHT = 7SpUT = &8l T = 7Re POBE 22,003 FORE
C)l C.‘
AD ENGiVT = UT # 103 DRAW ENG AT 2T,HT: GOSHIE
EEO0
g TF YT = G0 THEN  POKE 230,00: POFE 2353, )03 HT =
HE S .
mEa 1F VT = S0 THEN  DRAW 60 AT S0,1T: BOSUB 4500
T@G IFE VT = 70 THEN  DRAW 94 AT 70,UT: GOSUB 6S00
wH8  IF VT = 130 THEN  DRAW 70 AT 130,U7T: BGOSLUE 6500
oo IF VT = 130 THEN  DRAW 70 AT L30,UT: GOTO 40%
THE BOTO
400 DATA S3,51,1,50,43, 79,502,595, 16,55, 34, 65,29




A5 GOSUE 4800

410 PRINT CCHRE (4 "R SELF RBIAS"

&S00 RETURN

HTO0  FOR vy = 1 TO 2y HPLOT 1.Y TD 278.Y: NEXT

L70%  FOR X = 277 TO 278: HPLOT X.1 TO X, 176 NEXT
&710 FOR ¥ = 176 TO 177: HFLOT 278.¢ TO 1.v~ MEXT

HFLS PR X = 1 TD 2 HPLOT X,177 TO x,1: NEXT @ RETURN

HBOO FOR T = 1 TO 000 NEXT 3 RETURM



SELF BIAS
18T

10 PRINT  CHRE (A4 "BLOAD ISYMBO IC 20 6200007

15 HERE @ HCOOLOFRE 3 ROT= O: GOSUR &700

20 UT = O:HT = 15: PORE 232.00: POKE 233,94

9% READ ENG:VT = VT + 10: DRAB ENG AT VT.HT: GOSUR &
500

TOOIF VT = 260 THEN GOTO 4%

35 GOTO 2%

40 DATA S2.38,45,39,1.,35.42,.34.,52.1.,9,.36.48,45,45, 38
W3R A ,EE, 48,551,135, 42,384,852 ,10

45 HELOT 8,23 TO 265,23

S50 VT = ZO:HT = 30:UT = 28:8T = 22: POEE 232.,00: FOEE
BRE,I03

55 READ THI:VT = YT + 10: DRAW THI AT VT HT: GOSUR &
500

60 IF VT = 100 THEN DRAW 69 AT 100,UT: GOSUB 6500

67 . IF VT = 120 THEN POKE 232,00: FOKE 233,96:HT = H
T + 5 :

&0 TF VT = 180 THEN FOEE 232.00: POEE 233 103:HT =
HT -~ 5 .

66 IF UT = 240 THEN DRAW 75 AT 240.UT: GUSUR &S00

68 IF VT = 240 THEN DRAW 57 AT 260,UT: GOSUR 6500: DRAW
&9 &T 261,.5T: GOTO 80

70 GOTO S5

75 DATA 64.29.475,12.55,484,30,52,1,51.,68.1 ,65.36,62,5
2LEE L OX A4, 16,29 .54 ,32 -

B0 UT = O:HT = S%5:UT = 48: POEE Z3I2.00: POKE 233,96

35 READ ENG: VT UT + 10: DRAW ENG AT VT . HT: SOSHUR &
=00

o IF VT = 100 THEN POKE 232,00: POEE 233,103 =
HT — &

97 IF VT = 140 THEN FOEE 232,00: FOEE 233.96:MT = H
T + 5

94 IF UT = 170 THEN FOKE 232,00: POEE 233,103 HT =
HT ~ 5%

o4 IF VT = i80 THEM DRAW 94 AT 180.,1T: GBOSLIE 4500

98 IF VT = 210 THEN DRAW 70 AT 210,UT: GOSUR &S00

100 IF VT = 220 THEN FPFOEE 232.00: FPOEE 233,946:HT =
HT + =

102 IF VT = 250 THEN FOKE 232,00: POKE 233,103:HT =
HT ~ 5

105 IF VT = 260 THEN DRAW 57 AT 260.01T: GDSHE &FROd:

GOTG 120 '



120 -

3R
P |

30

133

=3 ale

134

138
140

145
150

155

170
172
174
176
178

180
182

185
190
193
200

205

210

212

GOTH 85

iz

DATE 68.80.77.77.,70,68.,85,80.83,1,313,52,16.1,55,

UT = OrHT =
READ THIVT =
LFOO0
IF VT
69 AT 61,857:
IF VT = 140
1IF VT = 180
HT + 5
IF VT =
HT - 5
IF VT =
IF VT =
HT + 5
IF VT = 260
GOTO 125

FOs T =
YT 4+ 10z
= AHO THEN
GOSUR &500
THEN  DRAW
THEN POFE
210 THEN  FOKE
' DRAL
FOk

THEN
THENM

S20

240

St

THEN GOTO

51,1 32,55,66.50,1,42,67,1.4%

HB1 6T =

ey
€

DEGW THI AT VYT, HT: GOSUR

DRAW 57 AT &G, UT: GDSUER &500: DRAW

BOSUER 6500
DEE, Qb HT =

62 &T 160107

2E2L,00: POKE

&

Lan el

ey
? BEE,

RE2,00: FPOKE JOZLHT =
GOSLE AHOO

SEL.PH:HT =

2R0.UT:
FOKE

70 AT

2E2,00:

el

160

DATA 12.55.44,67 36,45 43,734 ,63,36,495, 16,30 55,4
2,14,55,1,55,68,1,31,55.,1,55,68

VT = O:HT = S0:UT = 88:
READ THI:VT = VT + 10:
&S00
IF VT =
IF VT =
CIF VT =
T + =

DREAW.
DRAW

10 THERN
20 THEN-
80 THEN

1F VT = 110G THEN  FOKE
HT - &

IF VT = 200 THEN DRAW
IF VT = 230 THEN DRAW
IF VT = FOKE

240 THEN
HT + S :
IF VT = 260 THEN
GOTO 165

GOTO

DETA 472,14,55,45,29.,45,
45,16,1.1,.32,85,486,30,1,

108:8T =

UT = O:HT = 110:UT =
2II, 103
READ THIzVT =
6500 o
IF VT =
IF VT =

VT + 10z

DRA
FOKE

500 THEN
120 THEN

57 AT
&9
FOKE Z

AP T

—
PR

FOEE 232,.00: POEE 235,303

DERAW THI AT VT . HT: GOSUR
GOSLIE &500
GOSUR &S00
PEEBLVOH: T o= M

10,UTs:
20.,UT:
FOKE

AT

PEA OO0 PORE 2EE,1030HT =
LOSLIR 500
GOSUR &500

FIE 96 HT =

94 AT
70 AT

AR, 00

OO T
REROLUT:
FOKE
200

16,1 .842.67.1 17,54 ,45, 29,
42,68

JOL: DE2 GO PUEE

FOFE
DRAW THI AT YT.HT: GOSLIE

SO HT: GOSLIEB ABOD
FORE 233,96 HT =

AT
232,00:



258
2E0
265
270

275

280

HT + 5
TIE VT = 150 THEN  FOEE 237,00: PORE 233 ,103:HT =
MHT -~ &

IF VT = 160 THER DREW 73 6T 160.UT: GDSUE 6500
IF VT = 190 THEN DRAW 57 AT 190,UT: GOSUER &500
IF VT = 200 THEN DRAK &9 AT 200,UT: GDSUR &500
IE YT = 230 THEN DRAW 5& AT 230.UT: GOSUR 5001
DRA 469 AT 231,.8T: GOSUR 6500

IF UT = 250 THEN DRAW S8 47 2850,UT: GOSUB HHOO:
DRAM 70 AT 250.5T: GBDGUR 6500

IF VT = 2460 THEN GOTO 235

BOTO 205

DATA 45.29.45.16,39.46.43,1,b3,45.54,3*55.é8.1.1
2,17.54,42,14.55,62.39.42,13,34
UT = OsHT = 130:0U7 = 128:87T = 122

READ THI:VT = VT + 10: DRAW THI AT VT.HT: GOSUR
&H500 _

IF VT = 10 THEN DRANW 94 4T 10,40T: GOSUR &500

IF VT = 40 THEN DRAW.70 AT 40,UT: GOSUR &500

IF VT = S0 THEN POKE 232.,00: POREE 235 .9&6:HT = H
T + 5
IF VT
HT -~ &
IF YT = 100 THEH DRAW S& AT 100,.UT: GOSUR 635001
DEROK &9 AT 101 ,8T: GOSUER 6500

I VT = 120 THEN DRAW S8 AT 120,U7T: GDSUB SHEOO:
DRAW 70 AT 120,5T: GOSUB &500

IF VT = 140 THEN FPOKE 232.00: PDORE 2083,.96:H1 =
HT + &

IF VT = 170 THENW FOEE 232,002 FOEE PEATLIOZeHT =
[

IF T = 180 THEN DRAW 735 AT 180, UT: GOGUR &500
IF wT = 220 THEN DRAW 56 AT 2204007 GOSUR &500:
DRAW &9 aT 221.87: GOSUR 6500

IFE VT = 260 THEN GOTO 280

HOTOD 240

DATH 32.55.66.50,1‘42.&7.1.62,39‘42~13.34.1.42‘é
8,1,12,17,54,62,39,42,30,55.42
UT = O:HT = 155:UT = 148: PFOKE 232,00: FOKE RITL.E
& '

RE&D ENG:VT = VT + 10: DRAW ENG AT VT, HT: GOSUB
&LHEOD

IF VT = 30 THEN FOEE 232.,00: PONE REIXLI0ZHT =
HT - &

80 THEN  FOEE 232,00: POKE 233,103:HT =



PO
294
256
298
=00
A05

IO

F15

'; e R

xreann
ralad

S50

v
AZ3E5

Z40

RS

250

S
A55

HBEO

65
=70
75
{=Ty)
EES
A0

AT

400
4005

410

415
20

425

1F YT = 40 THENM DRAW 73 AT 40,.UT: BOSUR 4500
IFE VYT = 70 THEM DRAW 57 AT 70,.UT: GOSUER &5
IF VT = 80 THEN DRAW 69 AT 80,UT: BOSUB &500

IF VT = 130 THEN GOTO Ji0

GOTO 285

DATA B35.68,1,12,17.,54,42,14,55,45,29,45, 16

GOSUB 6800 HGR2 @ HCOLOR=-3: ROT= O: GOSUB &700

POKE 232,003 FOKE 233,32
DRAV 11 AT 99,20: HPLOT 100,20 TO 100,3%

DRAW @ aT 100,30: HFLDT 100,45 TO 100,85

HFLOT 100,70 TO 80,70: DRAW 1 AT 40,70

HFLOT 40,70 TD 20,70 TO 20,100 TO 8%, 100

DRAKW & AT 83,100: HPLOT 100,115 TO 100,130: DRAW
12 AT 95,135

POKE 232,00: POKE 233,96

DRAW 12 AT 99,1G: DRAW 55 AT 107.10: DRAW &8 AT .
115,10: DRAW 68 AT 123,10

DRAN 51 AT 110,4%: DRAW 36 AT 136,50

DRAW 51 AT 55,503 DRAW 35 AT &3.55

DRAW 47 AT 50,150: DRAW 4% AT S8,150: DRAW 47 AT
b6, 150: DRAW 53 AT 80,150: DRAW $1 AT 88.150: DRAW
96 AT 96,150

POKE 232,00: POKE 233,37

DRAW 11 AT 229,20: HFLOT 230,20 TO 230,35: DRAW

9 AT 2I0,30: HFLOT 230,65 TO 230,85

HPLOT ZZ0.70 TO 21G,70: DRAW 1 AT 170,70

HPLOT 170,70 TO 150,70 T0 150,100 TO 215,100

DRAR 7 AT 212,100 HFLOT 230,115 TO 230.,130: DRAL
12 AT 225,135 '

POKE 232,00: FOKE 233,964

DRAW 14 AT 228,10: DRAW S5 AT 235,10: DRAW 48 AT
243,10 DRAW &8 AT 251,10

DRAW 51 AT 240.45:. DRAW 36 AT 248,50: DRAW 51 AT
185.,50: DRAW 35 AT 193,55

DRAVW 49 AT 170,180: DRAW. 47 AT 178, 1501 DRAW 49 AT
186,150: DRAN S3 AT 200,150: DRAW 51 AT 708,150: DRAW
986 AT 216,150

GUSUE 6800: HBRZ : HCOLOR= 3: ROT= O: BGOSUR &700

VT = 30:HT = 10:UT = 8: FOKE 232,00: FOKE 233,103 . ...

READ THT:VT = YT + 10: DRAN THI AT VT, HT: GOSUR,

S00



bR

o ]
&
X!

474
476

4358

440
445

450

455

460
4462
464

466
4468
470

484
4846
488
490
495

500
505

TF YT = 40 THENM DRa&W 70 AT 400017 GOSHE &500
H VT = 70 THEN DRAW &7 AT 7O.UT: GOSUR &500: HPLOT
F8LEE TO 88,23
1IF VT = 130 THENM DRAW 94 a7 1Z20,UT: GOSUER 6500
IF VT = 210 THEN POKE 232.00: POKE 2E33,96:HT =
HT + &
IF VT = 240 THEN FOKE 232,00: PORE 233,103¢HT =
HT — & )
IF VT = 260 THER GOTO 485
GOTO 425
DATA 13,52.,462,49,43,1.12,55,44,32,55,16,595,234,13
w2 16,1,55,5%1,1,17,54
VT = O:HT = 30:UT = 2B:8T = 23
READ THI:VT = VT + 10: DRAW THI AT VT,.HT: GOSUR
&S00 . .
IF vT = 10 THEN DRAW 58 AT 10,UT: GOSUB &500: . DRAW
70 AT 10,.5T: GOSUR &S00 ’ :
1IF VT = 40 THEN® DRAW &1 AT 40,32: GOSUR 6500: DRAW
69 AT 41,UT: GOSUR 6500 )
IF VYT = 50 THEN DRAW 75 AT S0, UT: GOSUR 6500
IF VT 70O THEN  DRAKW 69 4T 70.UT: GOSUR &500
1IF VT QO THEN FOEE 232.00: PORE 233 ,94:HT = H
T + 5
IF YT = 130 THEN FORE 232,00: POKE 233,105 :HT =
HT - & \
1F VT = 1320 THEKN DRAW &9 AT 130, UT: GOSUR &500
IF VT = 160 THEN DRAW 52 AT 1460,UT: GOSURBR 6500
IF VT = 180 THEN DRO&W 70 AT 18O, UT: GOSHER &S00
IF VT = 200 THEN PFOKE 232,00 FPOKE ZE3,96:HT =
HT + 5
IF VT
HT — =
IF VT 240 THEN DRAW 57 AT 240.UT: GOSUR &500
IF VT 250 THEM  DRAM 69 AT 250,UT: GOSUR &S00
IF VT = 260 THEN GOTO S00 - -
GOTO 460 -
D&TA 13,34 ,32,43,12.35,14,85,1,4671 1,12, 45,55, 46,
14,532,31,55,1,53,51.,1.42,14.55
VT = O:HT = S5:U7T = 4B8: POFE 2E2,00: POKE 233,96
READ ENG:VT = VUT + 10: DRAW ENG AT VT.HT: GOSUH
E£500 . . . .
IF VT = 20 THER ROEE 232,00: POKE 2AZ,I103:HT =
HT - & -
IF VYT 40 THEM  DRAM 69 AT 40 U7 GOSUE &500

4o

230 THEM  FDEE 2IZ2.,00: FOKE 2233 ,103:HT =

it



=14 IF YT = 60 THEN DRAW 69 AT 60.UT: GBOSUE 43500
=516 IF VT = 80 THEN DRAW 79 AT g0,UT: GOSUH 6-‘500
5180 IF VT = 130 THEN DRAW 94 AT 120,U7T: GOSUER é) S0

SR0 0 IF VT = 180 THEN DRAW 70 AT 180, UT: GOSUR &50G0

Fen JF VT = 220 THEN DRAW 75 AT 220,UT: BOSUR 6500

mos TR YT = 250 THEN DRAW 69 AT 250,UT: GOTO 540

530 GOTO 50% )

535 DATE 63,1 .65.42,62,.32,55,12,34,1.,17,.94,34,55,42,
B b6, 17 .E3,32,34,12,34,65,42

40 VT = O:HT = 70:UT = &6£8:0 T = 72:687 = &2

SA% READ THIsVT = VYT + 10: DRAW THI AT VYT.HT: GOSUR
EHSOO

R0 IF VT

GE2  IF VT

20 THEN  DRAL 70 AT 20,UT: GOSUR 4500

40 THEN DRAW 60 AT 40,0UT: GOSUR 6500

5540 IF YT = &0 THEN  DRAM 94 AT 60.UT: GDSUR &500

SS56  IF VT 200 THEN DRAW 57 AT 200,UT: 60E UB HSO0
DRaW 69 AT 201,.5T: GOSUR 6500

558 IF VT = 240 THEN 0OTO 570

560 GOTO 545

565 DETA &5.729.1.,.17.29,.32,55,16,55,34, 13, 852,16,446,16
W 17,44 62,36 ,45,43,34, 65.36

570 VT = 2&:HT = 95: FOKE 232.00: FOEE 233,96 -

575 READ ENG:VT = VT + 8: DRAW ENG AT VYT .HT: GOSUEB 6
500 -

=0 IF VT = 24%Z THEN  GDTD 595

585 GOTO 575 d

590 DATA 61,‘qED.l,3&,8&,83,83,70.7?,85q].4Qq66.74,7
9.1,53,85,66,79.84,74,84,85,80,83

95 VT = 26:HT = 120 -

&HO0  READ ERB:VT = VT + B: DRAW ENG AT VT.HT: GOSUE &
S00

02 IF VT = 58 THEN HT = HT - 5

&04  HPLOT &5,.123 TG 80,123

&0h IF VT = 74 THEN GOTO 6157

608 GOTO &00

610 DATA &1.,1,30,1,42,36

615 DRAW 42 AT 66,1285: DRAW 33 AT 74,125

620 PRINT CHRE (4)"RUN EMITTER BIAS™

H500, RETURN

L7000 FDR Y =1 TO_2: HFILOT L.Y TO 278,¥: NEXT _

6705 FOR X = 277 TO 278: HPLOT X.,1 TO X.17&: NEXT

Y
X

# i

H

it

&710 FOR Y = 1746 TO 177: HRLOT 278.Y TO 1.¥Y: NEXT
6715 FOR = 1 TO 2: HPFLOT X.177 TO X.i1: NEXT » RETURN

6BOO FOR 1 = 1 TO S000: WNEXT : RETURN



EMITTER BIAS
PIST

10 PRINT  CHEE GH "RLOAD ISYMEOLIT 26 ,AF2000"

15 HERY ¢« HOOLOR= 3X: ROT= 0@ GOSUR 6700

20 FORKE 232,00: FOKE 233%,96

25 VT = g@iHT = 1§

%00 READ ENG:VT = VYT + 8: DRAW ENG AT VT, HT: GDSHER &S
00

35 IF VT = 248 THEN GOTDO S0

4¢  GOTO 30

4% DATA 52,53,34.35,42.,45, r_..uq‘-:a.. T7 L 1LB5 42,344,052,
1,9.38,46,42,53,53,538,51,1 35,42, ?4,‘3?,1(.)

50 HPLOT 14,23 TO 280,23 ’

S YT = P08HT = S0:UT = 28:8T = 22: FOKE 232,002 FOKE
DIE IO

60 READ THI:VT = VT + 10: DRAW THI AT VT.HT:. BOSUEB &
00 @ .
62 IF VT = 90 THEN DRAW &9 &T 0,LUT: GOSUR &500
654 IF VT = 110 THEN DRAW 75 AT 110,UT: GOSUR 6300
66 IF VT = 130 THEN DEAW 70 AT 130,UT: GOSUR 4500
&8 IF VT 'EDO THEN DRAW 56 AT 200,UT: GOSUR 6500: DRAW

ST: GOSUR 6500

22(") THEN  DRAW S8 AT PR0O,UT: GOSUER 6500 DRAW

220,57 GOSUR 6500

240 THEN DRAW 57 AT 240 ,0T: OOSUR 65001 DRAV
69 &T 241,.87T: GOSUR 6500

74 IF VT 2mn THEN  DRAW 74 AT 250,87T: GOSUR &500

76 IF VT = 260 THEN GOTD RS

78 64OTO &0

69 AT
70 IF VT
70 AT
72 IF VT

Wdlxﬂ 1

IRy

80 DATA 44 .29.,4%,12,55,44 30,52, 30,46, 30,935,534, AR A
LI 62, 39,42, 13,34, 32,173,448

85 YT = O:HT = S55:U7T = 48: POKE 232,00: FOKE 2335, R

G0 READ ENG:VT = UT + 10: DRAW ENG AT YT.HT: GOSUR &
500

o2 IF VYT = 80 THEN FOEE 232,00: FOKE. 233,103:HT = H
T - &

Q4 FOUT = 90 THEN DRAW 94 AT 90,UT: GRS 6500

Q6 IF VT 120 THEN DRAW 70 AT 120,UT: GOSUER &300

98 IF VYT = 130 THEN DRAW 57 AT 130,UT: BGOSR &500

100 I VT 170 THEM DRAW 70 AT 170.UT: GOSUE &300

102, IF VT = 210 THEW DRAW 735 AT 210.UT: GOSUR_&DH00

105 IF VT = 230 THEN GOTO 120

110 GOTO 90

1% DAT& 70.78.74.85.85,70,83,1 32,505,466, EQL AR 12,55

fi

i



138

1440
145
150

165

160

164

1646

j 468

1706
]I\J

180

185
130

192
194
164
198
200
2032
205
210
»15

o9 ,32.1, 637 66,84 ,70,8 .62

2,44,

5S35 4, 20,49,

£

ity _.” \J._

39,92

‘Il—'l )

GAsSLIE

IR &S00

GOSN &S00

W44, \éa..u}:.-..\‘.,]x..‘qv..)t..l.':-.,q . 1é
Y1 o= OtHT = 70:U7T = A8:ET = '5

READ THI:VT = VT + 10: DRaAW THI AT VT ,HT:
A5G0

TF VT = 330 THEN DRAW 75 AT 130,UT7T: GOsL

IF VYT = 170 THEN DRAW 57 AT 170, Ut

DRAW &9 &T 171.87: GDSUR &500

IF VT = 180 THENM FPOKE 232,00 POKE 233,96:HY
HT + &

IF VT = 230 THEN FOKE 232,00: POEE 233,
HY - &

TF VT = 280 THFI DRAW 5% AT 250.U7:

DRAW &9 aT 251.87: GOBUR &S00

IF VT = Z&0 THEN GOTO 355

BGTO 125 -

DATA J:.‘.,‘q[l..‘:i*} HAR LAY T, -:,457,534‘é3.4-4,36.,2'?

O HT

GOSUE AS500:2

a3 h L A2

i

UT = OtHT = Q0:UT = Sa-aT = BT = 97

READ THI:VT = VT + 10: DRAW THI AT VT,.HT: GOSUR
&EHOO0

IF UT = 40 THEN DRAW 60 AT 40,0 T: GOSUR 6500

IF VT = 110 THEN DRAW 57 AT 110,UT: GOSUR 6500
DREW &9 AT 1311.,8T: GOSHR 6500

IF UT = 210 THEN POKE 232.00: POKE 233,9&65HT =
HT + 5

JFE VT = 2480 THEN FOEE 232.00: FPOKE 273, 103:HT =
HT - &

IF UT = 2460 THFH GOTO 185

GOTO 146D

DATA 14,46,35.,14, 4?.17 5L A4 AP B, A4S, 43,54, hJ.E
H,45,16,13,52,146,1,42,35,1,17,54 .
VT = G:HT = 13102 Hl = 108,5T = 10317 = 11%

READ THI::VT = UT + 10: DRA&W THI AT VT ,.HT: GOSUD
HE00

IF VT = 10 THEN DRAW 94 AT 10, UT: GOSUR 6500

IF VT = 40 THEN DRAW 70 AT 40,UT: GOSUR HSD
IF YT = S0 THERM DREAW &0 AT S0, LT: GOSUR &500

IE VT = 70 THEN DRAW 94 AT 70,UT: GOSUE 6500

IF VT = 190 THFEN DRaAW S& a7 190,UT: BOSUB 6500

IF VT = 240 THEN DRAW 76 AT 240,UT: GOSUR 6300
IF VT = 260 THEK GOTO 220

GOTO 190

DATA Z2.55.66,50,17,29,32, lJ.lu.Ud 34"13,5?n}é.3



VT = 03T
READ THI:VT

&R0
IF VT =
69 AT 11
IF VT =

IF VT =

a7 AT 81 ,¢

IF VT =

IF VT = 20

IF VT =
DERAN &9
IF VT =
IF VT =
IF VT =
HT + 5
IF VT =
BOTQ 225

DaTtTa 3I2.1.,62.4
,49~é2,_u,b“ 44
VT = O:HT

READ ENG:

HSO0
IF VT =

HT - &
IF VT
IF YT
IF VT =
IF VT =

it

1
H

GOTO 265
DATA 9.,68.84,
5,4[.,\'9._454.:., ).l,

GOSUR 6800

FOKE 232,00:

DRAW 113

AT 100,40:
DRAM 9 AT

50,110z

DR&W S AT 83.97.

7 TO S50,

FORE 232,00:

DRAW 55
124,10

40 1!IEIJ
&9 AT 41,89

DReW 56

‘--_;lD T HL M
240 THEN

FORE 7T"
AT 108,10:

128:8T = 123 -
DR&W THI AT VT, HT: GOSUR

57 AT 10,UT: GO &6500:
DRAW 59 AT 40,UT: GOSUER &F00:

DRAW 57 AT 80.UT: BOSLER 6500

L UT: GOSUR 500

A2 36, A5, 4%, 54 TR, 44, 55, 54
¢.4‘.14,qu,.,61

DRAW ENG AT VT HT: 5QsLH
AEZ2,00:: PORKE 233,103 HT

6% AT 170,UT: GOSUE &S00
a2 AT 190, UT: GOSUER 4500
TEO&T 210,UT: GOSLIE &E0O0
70 AT 260,UT: GOTO 290

7R85, 17E6674,79,30,105
.,\J‘.J,u(;.,jq
HEULOR“ I ROT= 0O GOBUR &700

e d

n ot

160, ""O TO 100,40 DRAW
TO S0,3% TO 50,40

HPIDT 50,75 TO 50,110 DRAW 9 AT
TG 83,97
DRAW 9 &7 100,110 HPIOT 100,14
12 AT 95,155

PbHr DRAL 12 8T 98,10
Rl 68 AT 116,10 DR':T»‘-;L-J &HE

AT 150,UT: GOSUR &500
DRAW 76 AT 200,UT: GOSUR &S00
57 AT 210.,UT: GOSLE &500:

GOSUR &S00
nﬂmw 57 6T
DRAW 69 AT Z230,UT: GOSUR 6500
232,002 POKE Z2EZ,96:HT
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DREAK 51 AT 110,60 DRAW 326 AT 118,685 DREW 51 Aa7T.
&0, 600 DRAW 18 AT &68,60

DRAW 51 &T 60,130 DREW 19 6T 68,130 DRAW 51 AT
110,130 DRAW 38 47T 118,135

DR&W 47 AT S50,16F: DREW 49 8T 60,1631 DRAW 47 &T
730,165 DRAW 3 AT 90,163 DRAW 91 48T 100,163 DRAW
94 AT 110,163

FORE Z32,00: FOEE 233,32 )

DRGW 11 AT 229.,20: HFPLOT 230,20 TN 230,40: DRAW

@ AT 2EO0,40

HPEOT 230,35 T0O 180,325 10 180,40 DRAW 2 AT 180,
4G: HFLOT 180,75 TO 180,110: DRAW 9 AT 180,110
HFLOT 18G,97 T0O 213,97 DRAW 7 AT 212,97

DRAW 9 AT 230,110 HPLOT 270,149 TO 180, 149: DRAW
12 aT 225,155 ’

PORE 232,00 POKE 233,96

DRAW 14 AT 228,10: DRAW 55 AT 228.10: DRAW 68 AT
246,10 DRAKW S8 AT 254,10

DRAW 51 AT 190,60 DRAM 18 AT 198,60: DRAW 51 4T
240,60 DRAW Z6 AT 248,65 : .

DRAW 51 AT 190,130 DRAW 19 &7 198,130: DRAW S1 4T
240,130 -

DRAKW 51 AT 190,130 DRAW 19 AT 198,130: DRAW 51 6T
240,130 DRAW 38 AT 248,135

DRAW 49 AT 180,163 DREW 47 AT 190,163: DRAW 49 AT
200,143 DRAW 53 AT 220,163 DRAW S1 AT 230,163 DRAW
26 AT 240,163

GOBUE 680G HBRZ : HCOLOR= 3: ROT= 0O: GOSUE 4700

FOKE Z32,00: POKE 233,103

YT = 3C:HT = 10:UT = 8:8T = 3

READ THI:VT = VT «+ 10: DRAW THI AT VT,.HT: GOSUR
L