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CUYINT INAINTI 

Tinererul si a,pii 11u 1itm11 intouteiun11 !'aril a,mplere 111 nou. Acelasi /ua-u 
con."tat11m si astm. cind noua re.-o/utie tebnico-stiiotilka. decl11D~,11a si impul.-r1ooa111 
de mia-oelectrom'ca .,; inform111ic;1, g11se.,;u tinerii in primele rlnduri Eleni dm liCHle 
de U11or01111iC1, din numero11.re .,roii de cu/1vr11 generala. medii si prolesionale. 
roprinsi s11u nu ln numeroasele cercuri de inform11tia. sini receptivi indruneli. 
a-e1111W ~'i competeoti in raport cu introdua-rea program arii c11/cu/1110,,re/or. Predarea 
informatiai: organiz11re11 cercuril« si II olimpiade/or de inform1111c11 au do/Jiad1/ o 
/rum04,-r11 .,i apreciata tradilit'. A-ntru prima Oill.il a/11/uri de eleiii licee/Ol" de 

inlbrmatica fin Iota/ ,{8/, p11rlicip11 .J2 elni din alte uail:lli sco/11re intr-o olimpi11d11 i 
ulilizatorilor. Noullltile adu.-re de progre.,e/e a-rcelar1i· stiintilke lmpreuna cu oe•·o/Je 
e<:onomiel 01111onale de programe inlormatice au modernizat conrmu1, pregar1re11 ln 
inlorm11t.1C11, a.-rigurmdu-, iil acela:;1 timp o baz11 fe11k,r11 . .iv0Jut111 co1111nu1111 proce.fului 
educaliooal din liceele de m111em11tle11-fizic11 cu pro/li de inlorouuic.1 conli"rm.111C't'11s11 
Clll"llcterislia co01uo11 a invatamintului rom;ioesc. Programarea calculztoarelal 
pers(JDa/e este c1111oscu111 de numero.ri ele•i .,i pionieri de memhm cercur,Jor dl 
m/'{]f"mlllicl or,llrlizate de Casele pionierilor llle Con:•il111Jui Nation,1/ 11/ (}rgamz1111e1 
Pionierilor. de lnsliruruJ J)ffltru Tehnia de Odcul .ri lnlormatic11, in cadrul proiectu/vi 
MINICO..YP si cbiar rep';-ezen1110li Iii 1rupei mul din adrul Gradi111iei or. 5,• a 
institutului nostru. 

lnv11l11J"ea inform1ticli in scr:,Ji nu este 1os11 un scop 10 sine. ci un proce.r a,mpleI 
pentru preg1tirea l.inerif{]f" de 11.vtllZi pentru I li~ /'1111 pralesiunilor v111qrulu1. lJe 

aa>ell. inlormi,t."iat trebuie .f8 .'ie IC cga/./1 OJil.fUl'IJ O OOU6 di.raplinll didllC/JCII. dar S/ un 
i.ns//Wll<'!JI de predue. si:vremele de .i.?."lruire uis11111 pot fi un spr1Jin esentilll in 
predarea si verif.ic.ue11 ou numai II cunoslintelor de inl"orm111ica. ci si pentru fizici. 
ctumif'. 01,1wm111JC11. Kt'Olfl'alie, limh1 romlin11 si limbi .rtrlline. mvzia desen. Produt:1/11 · 
dt> allctJ/11/0Ut" per.'<11Jale Vil crene subsraolilll in pe-r10:ul11 urmatOlll't'. de 11~me.oe11 11 
perilel'lcelor si II limbajelor a:- prograauue. St1 ne gindim c1 ln lume sini instlllale 
a"t~-a milioane de ca/cul11toare, illl' pr<J6r11meJe pentru ele 11u l11c111 deja u/tvl de 111 
P/'0/lf"IIJDe simple /11 JPedii intt1Kra1e de propamare. , .. :111cu111tOlll't'le perSODllle si 
prdesi<,male ·"' pot coaecu unele cu li/tele si pot comuma I.o aa>J11si timp cu 



aktl/1toue/e ceo,rm. 1.,,turind suportul o~sar prelua-arii di.,tribu,~e. ln Jurvl lor 
.~ a-ttu11 .,1,111/ de /verii in/<rmatiute pentru diferite iiC'livitilli indi1'it11Ji1le ,fi· 

co/t'C'lire dio indv.,trie. qriC'11/111ra. 1un.,J)(1rturi con.,truclii. cera>tue si proiectare. 
iorat~mint. medicina. .,enicii pvblice s.a. lfn 011111;,r lot mai insemnat de calcu/:uo.ve 
SJ/1I instaJilte /,1 doo1ioli11 ,,J f'<'I fi ronectate. a.,;emeni telefonu/vi. la reteaua pubb'ca, 
prin ,n1ermedi11/ e,ue14 pol a,munia intre ele. .,11u ,u si.<:teme de ca/C'11I /o;ute 
p(lteraice. A> fondul 1ce.,1or 11111talii II aparul si este pe Clle sa deYina cons11a-1111 
mia-ainlor1111tia Cvc11/atoue/e pe are le folos/li si are siot destinate educatiei iD 
mfarmatia .wil. iJJ pnerlJ. a,n.,truite din m::e/ea.•i elemente: o tastatura. o UDitlle 

' ct'DtraJa. 1111 «TIID 111depmdml (sau UD leleYiZrlrl. O impri111a11. ~le Dllli 
pulor111ilJ1te akll/11t<Vre profesionl/e pot wea iDSII o IJJeDJ<rie iDtema de la 6-10 l:o 
la M Alo. un disc IT'ioc/Jesler de la JO Alo piJJI la 11.1 Mo, J)l"OCesoare Speci1DZ11te. 
di.<:p/1_-y 6,ral.ic COior a, 6-10 .1 -180 pioa la JOJ8 r JIUi pireli. procesoare sptlCi61iDte. 
dJ.fCU!i lleribile. unitati de buda .vu a.feU D1116J1elicl. inimele pentru relele .fli un : 
sistem de opet'lfrtl IOlrle per/trDJIIII. Posibililllile de progJ'llllllfrtl SÎIJI mvltip/e 
folo/itld /iDJbajele FORT/lAN. C P.ASC4l. PKOUJti. l~ l/SP si perlllil ioclusiv 
llllp/elllen1are11 de sislemr erpert baale pe IWlode Ilie ilile/itlenlei artificiale. lntr-un 
ViittJt' apropiat ele va-perlllite aJ/1/~I si r«t11101Sll'l't'1 pr.iJi PrD" si nr ctJD«:111 

li perilertc Videodiscvl are n perllli/4 SIOCţ,rel nu Dl/1/JM de dlM. ci si de im111iDi si 
,rlfia. 

IDle,,illd solllliiM oe; 111ai per/'rrm111te diD IIJ.ia'oelectroJlia. teb.aicl de aJcuJ 
si iD/crmalia. 111vl1e JIJodeM. tk/11 aJlllert:ille. IYiDd o vi/NI tk peste 7 mi/i(JIIM de 
itJltruailJIJi pe Jl6CII/Jdl. # VtJt' iillbllJIIUtÎ ,ubstatilll. ul/el ÎIJCÎI tkritJII YOIIS/rll de 
• o/Jlilie perla-mate dl 111111 ridate II DU fie o siDJp/8 1YeD/ur1 1 cunoaterii. 
Nu/llWOSJ sped,ljjsti diD oerte/lll"e, J)l'Oductie si iD'J'll/1//J/JJ/ slrll 111/reaati ID ICeSI 
proon. SiJJI aJtlYios a peste titiYa 1111 multi dinlrtl lbso/YerJtii llaekr de iDltJt'DJltia 

# VtJt' inStTie CIi IMU a,111peteDII si enlllziUIIIUI iD deZJllJ/11/'ea IJOi/or le/JJJo/oKii 
.iJiftrllUla. ~i °" isi VtJr „ llhe JIJ~ii DU VtJr re,rru apropierea de 
illl'trlllllia. iatwlilil pe e/'<rt si trellie din llcesti ll1i .i YI 1/uu Sll nu 6ÎlJI a,mplere 
iD vii~a coalruoure a, Ql/cul111Jrlll praen/ iD aproape IMte Jocurile de JIJIIDClt 

0 coalr1111l6" pr«:'lla Cll le/JJIOkWia. iDltrllJllica laa posi/Ji/1 o/JtiJJerell de 
CJJDOSliote lr/llODÎOISe, lt:rlllti'IID liDlfnl alltrilmica. sti111vleaa trellivill/ea, 
perlllite 11/Jordll'ell 111u/tJoiscip/inan I sliiale/or. 

ltogr1111e/e iD/a-1111/icr li alcu/1/IJrul sini, de ~le 1111/i multe ori, o le/J1tur1 
dinlcU CU i11111iollli11. po/eD#IIZI aJ)lc/lltn anlin I 0111vlui. ii sprijioll dilw:t ÎD 

CllllOISlll~ll li supinitw FeDOIJJelJdtr te1JtJitJt, li llllunle.. 

li 



Pireclivele ,u privire J,11 dervoltarea ea:momico-t'-OCl'ail a Rominiei iD t:ioe:fn,11/u/ 
J.986-1990 si orienrarile de perspectiva pina in anul .lOUO, ,11pro/Jate la cel de ,li/ %11/­
Jea congres ,li/ KR. Progr,11mul-directiva de cerc-elue sliinlifia. dervolllre 1eho0Jogic1 
si introducere II progresului tehnic io perioad,1 I 93 I -1990 si direaiile principale piD,11 
in i111UI 200() acord,1 un rol de1ermiD11111 preKaliriilortei de mu/JC3 iD concordanta C'll 

d1rectiile noii revolutii tehnkc,-,,liinlilfce si cu cerintele dervoltvii intensive a 
economiei De /lici. necesitatea impffcarii m/li puternice a leboo.lOKiei informatice iii 
triu.f18/Jiul cerce1ue-prod11Clie-il1v1111minl. ,aJ,uJatorul fiind 110 element de Je,a111ra. 
de o deosebita finele si ct1 o e/'icieJJta remllJ'Qlf}iJa. 

Rea/aare11, iotrelinerea si ulilizarea cil mai eficient,11 a edJipamenlelor, mereu 
mai perfectionat~ presupun o preKt11lire temeinica. bazata pe do/Ji11direa unei [findiri 
alplritm.ice, asocia/11 C'll o Jogia 11Y110s11111, ua ,um o cer ClllctJ111toareJe e/eclroJJice. 
Trebuie C'II ÎJl SCOll/11 SII ÎJ/Vllfllm li inVll/11, pe/Jiri/ al numai urle/ M vom pute11 
descurca io av.ulitiile erplaziei informalioallie aauale. ciod iD/ormatia, este 
a,osiderata CI o resllisa de mare pret Procesii/ de instruire • afla il1tr-o dinamica 
per m1Ilff1U. 

Re/6/J'a prtiela'-tl/ev DII lre/Jllie luata ÎJl 11111"1 caku/11torlli11i CI mijoc de 
iDYlltamirlt. Jllllr11Dderea t:a/clJJ6torllilli il1 ioY11t11miot virind alil latura can/Jlaliva. cil 
si. mal ales. pe cea caJ/llliva. 

Jlalffiallli de fata a,ostitllie o~ w 1«tii prin "'"• d<Nffle a ,fe dovedi 
IYIJJll/ele ce le d'era caiaJJatorlli io proiectarea seo/ara pentru diwrse discipline. 

Pub.l.icare11 si dii~• CI •material didactic a pre.rentei wlqeri este bine veDita. 
cel pulio din urmalOllreie trei motive: 

- este o qumatan autorizata peotru_ introd~• fll/C'll111/orll111i il1 
in'Vlllllllliotlli prellDiversi/111" si 11D 1llid ulll privind modul Io care se poate folosi 

alculalorlli, d.eriod modele peotr11 diferite disdplioe seo/are; 
. ' 

- derva/.llie posibiliull de ulllizare a-eatoire a alculaloarelor. de prodm:lie 

româtie11sa.· 

- siol prezeJJlate o serie de, P/'0/ll'lme lllllilare aeale de IP/orii cllle,erii 
f!,Pli/NT .El'. aJJIPAO' SCKEENI, 6.f aJ1.. IY/NIJOIY). me.ai/1 R u.lÎIIIÂl1Qti/Jilitalile de 
JH'(J6nl/lllYI. . 

III 



/Jel/lD de /Dt'DIJ<l/11I esre /1p11/1 CI t'Nl'ii si·IU 1du., O cotllribUIM re111uClhi/1 iJJ. 

re~• preLmtuJu, 1111101;,J si ce e.,,e mai <k pre/ deal u faci pe cei ce 111v111 u 
fie tllllari iJJQ de pe /J.111dle sr:»lii l 

l'ttUIIIUI /Dllt'l"JU in1u,1,-rear.1 O .~rie de Y(1/u111e pe~ inslitulu/ DOSlrll N V., 

el,1/Jci-1 in rol.1/J«ue ev 11nit:1ti de iJJ1--a11111in1 iD sprijinul iJJlrOd~rii infor111.1tkii ia 
in1·a11111in111I preuniversit,u. ia c1drlll pr<J&r.r111e/or a,ordoa11e dt! Jlla.ist,rlll 
cdllClliei si Jnv1U1111nll/lUJ. 

f Nu pu1e111 inc/Jeil fua I le/iau pe roti cei ce 111 a,atri/Juit la -?/.1/Jor11re1 
prezentu/111 1"0/11111 s, cwuluoere1 Jice11Jui penvu eforturiN depuse m 1s~11rare1 unei 
prq1tiri dt! ridial nivel I eNVJkY licrului de 0111e11111iC1·fizia, or. I dm Ti1111so,v11. 

Colil/>a"Ut'I t'OJJIJOIII I liceelor CU profil de iala-1111licl CIi cer&etatorii sectiei de 

.~meme mlor11111,cr pt'DlrU instruire. din lo.,tilll!III de Tehoia de Cr/c-11/ .,i 
/11/or111t1tia. orie111ue;r merodo/ogia 11eott1 dia partea co111parli111en1e/01· de resori 
din Jlini:,rerul Educ1tie1 si lon111111i1rului cree:ua cadrlll oportun de valorifiare 11 

po1ent1.r/ului er,.,1eot de erperi11Je111,,re si Kenerliizve -, rezultatelor ol111n111e. de 

mtrodl/C6/"e I mlor1JJ1tiai in .~1rict1 wnc«d111111 cu oecesitalile inv11ta111mt11l11i 

diudj.,liiolifk li ICS/T· TC/ 

i\t 



INTRODUCERE 

Cartea, cantine a culagara da lectii in care calculatorul 

e~te folosit ca auxiliar pentru predare, fixarea cunostintalor 

si examinare 

Publicarea st difuzarea acestei culegeri o 

nill'Cesara din urmatoar•l• 1DDtive: 

considera• 

Este o pledoarie pentru introducerea calculatorului in 

inva• intul mediu si un ghid practic asupra modului in care sa 

poate folasi calculatorul , oferind fflOd•l• pentru majoritatea 

disciplinelor predate in invatamintul mediu Se deaionstreaza 

posibilitatea folosirii calculatorului practic la toate 

disciplinele de invat-int. Exemple; limba ro111ana, biologie, 

limbi aoderna, ge09rafie, pa linga disciplinele considerata 

mai strins legate de informatica I mat-atica, fizica, chimie. 

- Dezvaluie posibilitati da utilizare creatoare a calculatorului 

personal fabricat· in tara noastra din seria TIH-S ·, HC-85 • 

- Programale prezentate sint coaplate, pot fii-diat folasite 

, sint insotita da -plicetiile necesara pentru utilizator. 

Sint cuprinsa listingurila pr09ra-lor in limbajul BASIC 

rutinele in cod-masina ( limbaj de asamblare 

ecran din timpul rularii progra-lor. 

imagini da 

Sint incluse o serie de progra- ~tilitara, create de autori 

cwn ar fir LPRINT ET , CCll'IPACT SCREEN$ , 64 COL , WINDOW 

care extind posibilitatile celculatorului si faci!it:eaza 

dezvoltarea de progr._ noi , performante. 

- Autorii principali ai progra-lor sint elevii , indrwnati de 

profesorii lor cartea costituind si o de11Dnstratie • 
interesului pentru tahnica de calcul si a· cepecitatii lor 

creatoare. 
\ 

- Sta la in4•ine fiecerui liceu --i proc,ure tehnica de calcul 

necesara pentru utilizer- progr-lcr d-cri- in certe • 

- Cart- - adr...,ez~ unei categorii lartJtl de cititori , de care 

depind■ viitorul infcr-ticii in tera noast:ra. Cart- nu -t• 

nu-i pentru -ecielisti ci in priaul rind pentru beneficiarii 

~•lculet:oarelar. 

Reprezint:• un IDDd■l d■ lucru in echipa prof■sor-■lev. 

Progr-1■ sint: r-lizet:e la un inalt nival prof-i'onal 



ideale ele realtzar-e puUnd fi lueto ca aadel pantru nat 

prCl9f"-. 
- Se deechtde c•l- unei_,, ele cart& destinate inv•t-intului 

a•i•tat de catre calculatcr, c.,..e - cantribule la un -1t 

c:altt~tlv tn pr-1 ln•tructlv-educatlv • 

- utiUt•t- lucrarU cr-te .1,,/ datorita faptului ca - prevede 

tntroducer- lnfaraattcU ln taete ■calllo , tnc•tnd cu nivelul 

wtana&tal • 

- Ltc-le de inf--tice „ .a _..ir- da • fi ••tatu-,.nat• tn 

ac:eet. d-llu. 

r Un al1111ur capital ..te destinat unm- prDbl- •PW'•• ele 

infar-tlca, tr-l•t.,.._ prc,er-lcr dlntr-wt UabaJ ln altul 

• r-tul capiblelcr fiind cleatinate utlllz.,..ii calculatCMrelar 
tn dlfarlte .._.,,. 

- 4 -



CAPITOLUL l 

l'IATEl1ATICA 

t. 1. ALGEBRA 

FUNCTIA DE BRADUL II 

CU UN PARArlETRU REAL 

_.Prawr..al .RN:TIA DE 6RADUL II CU UN PARAt'ETRU REAL il fost 

cancaput in scapul folosirii -le de cnre profesori si elevi in 

cadrul arelar de -t-tica in care - ,atudiilza fa•ilii de 

functit de gradul IL 

ur-Traaanta·vraficelar cu aJutarul caiculatarului prezinte 

,aat:CMrele ava,taJe1p.-.cizie -or-ita,-ibilitat- trasarii 9ra­

ficelar- ·la arice scar•,calcular- -rapida • unar caracteristici •. 

. llupa inc-arc---· pragr-,.lui -te afi..t un --.tu eupririzind 

ur-toarale DPtiuni ~ 

.1-Ex..,le 

2-Srafic■ . 
.J-Pr-Dbl~ 

1.1.1.Ex .... le 

Al■-aer __ ~tiunii 1 duc■ l• afisar- unui alt ..,,iu~care per­

■ite aleveru unar f-ilii de functii cu diferite caracteristici 

(9raficele-nu au nici un punr;t ca■un,graficela au unul s..u dDUA 

puncte ca■une,virfurfle graficelor sint - a.dreapta -u sint -

a parilbala>. In ar-- al-er-ii uneia din aptiunile afisate - tra­

llieaza 6 gaftce din f-ilia ~aspectiva de functii st stnt afisate 

.i:acrdanatele punctelor- ca■une .au acuatia dreptei ce uneste vir­

fw-ile parabalelar daca -t• cazul. 

I-n ti_.ul 1:rasarit, 9r_.:1celar,_ ulti- linie a ecranului ,s 

- 5 -



1.1.2. &rafie•· 

tn,CA.t~l i-n c.-e - ciarast• u--- gr,efh:elcr untti -f-uu 
dii h,'lCt.U iot.rodu.• dtt utUiz,~_t.cr - •1 ... OPtiun•a 2 si apoi 

- tl\troduc e;aeH..:i..,..tU A,W.C ca func:ttt .d1t •• 

S. intr,.Jd,.,.; VtAlart 1• int.r• care v.ariaza par ... trul • si par-­

am.~tsl t in ·,unct.ie de care - al119e wcara la c•re - t,._aza 

vr•f~c:el ■• 

i)upa ce - tra•-za 6 vafic-int afisat■ ,atunct cind -te 
'cuul,ccxrdanat•l• ,;unctelDI"' ~ wi ecuati• dreptei sei p.-­
bol•l c..-■ un..te rirfuril• erafic•lar-• 

. t. l.:S. Prabl-

. 
Sint. Pf"GPU99 11Pre rezolv- -,untur-H• • 3 \prabi-.. 

ln cazul ln c.,.e .,._. o -e·--.. • -fast ·aprit• ··-acutia 

pra.,ra..ilui ac-t• - poate rel•n- cu 80 ta~-
. Proer--.al poate fi i'llbunatatit -.. Eadificat. in scopul .--11-

zaril unui pr~ra■ cere - cUPrinda alt• prapr-iatati · al•·· -func-

1:'l•i N Vadul ll. 

- '-· 



i ~•" FONCTIA IE G~~»UL II 
2 RE" &utoril el•11 ~RA609 llP?.lli14HsHU 
3 RE.li 1tlev Cl!Uli 1(1.fl TSCt! 
4 REN 
5 lNPU'f "t•";tr LET ■w•0 

10 REn Tr1s1r• 9r1fic• 
20 IORDER ~, PAPER 61 INK O 
30 CLS 
40 LET i•O 
50 PLDT 0,871 DRAN 255,01 PLOT 127,0r DRAN 0,175 

·55 PLOT 254,86: PLOT 253,85: PLOT 252,84: PLOT 254,18: PLOT 253,19: l'LOT 25~,9 
O: PRINT AT 9,31:"x"i PLOT l28tl74: PLOT 129,1731 PLOT 130,1721 PLOI 126,1741 PL 
OT 125,173: PLOT 124,172: PRIN AT 0,141•,• 

60 FOR a•v TO• STEP lw-vl/6 
70 IF INT IIOO•VAL afl•O THEN &O TO 150 
80 60 TO 240 
85 LET qcJNT IIOO•al/100 
87 PRINT I01AT 0,24;"s~•1, 
90 FOR x•-127/t TO 127/t STEP 1/~ 

100 LET • l••H 
110 LET·r•VAL lfSl 
120 IF y•t~-87 OR r•t>B7 THEN 60 TO 141_ 
130 PLOT xl+127,r•t+B7 
140 NEXT • 
150 NEXT ■ 
160 PRINT IO;AT O,O;"T11t1ti orice. "1 PAUSE 01 60 TO 320 
200 INPUT "A•"; LJ•E ■f1" l•"t LINE nt1" C•": LINE pt1 LET fS="l"+•S+"l•x•x+l"+ 

n1+•>•x+•+,-t 
210 INPUT "Y1lorile intr■ c1r1 variaza • 
220 60 TO 5 
240 LET a1•YAL ■ft LET bb•YAL nSt LET tc~YAL pfr LET d&bb•b~-4•1aa•cclr PRINT I 

01 AT 0,0; "\1!"1 IUIT f<-bb/ (2„ull•tOOl l/100; ",";I fllT I 1-tfll4•ullt!OOl>/100; "l . . 
250 LET i•i+I 
260 LET Nll,il•-bb/12•••11 LEl wl1,il•-d/14•aal 
270 6D TO 85 
280 IF sw•I THEN- PAUSE 01 80 TO 7200 
287 PRINT AT 21,01 "Cnntinuaa 7 - 11/NI • 
290 !F INKEYf•"D"- OR IMKEVf•"d" THEN 60 TO 5000 
300 IF INKEYS•"N" Ofl INKEYfs"n" THEN &O TO 630 
310 60 TO 290 
315 RE" Ne■ SCREENf .calc c■r1ct 
320 PRINT IO;AT o.o,• 
330 CLS 

": RANDD"IZE USR 50100 

340 LEl ••~t LET a•YAL ■f: LET b•YAl nf: LET csVAL pSJ .LET ■•■+l•-vl/61 LET al• 
-VAL wSr ~ET-~l•VAL nS1 LET ct:YAL ~• 

350 LEJ dl•!b-bJl•lb-bJl-4+1a-all•lc-cll 
.560 IF INT ldl•t~0~-0 DR t•T fdl•lOOl+lwO "TltEN - 80 TO 420 
370 IF dl<O THEN 68 TO 471).; • 
372 LET-ncirc•O 
375 lf a•al- AH b<>bl· THEN LEl 1-l•lct-cl/Cb-Uft LEî x2•1ll 80 TO 430 . 

-380 LET •l~!bl-ll+SQR 1fllllt2Ha-llll1 l.ET d•(bt-b-SQR (d111112•1a-alll 
390 PIUNl ~ &rafie• • " doua .punct•--cr-r-~ . 
409 UT 1•xJ~ l'RJNT • · Al"fx;","JIIAL •t1")•1 LET 1-.21 PRINT " ll";x 

1", ;VAL fft· I" -
410 SO TO 480 
420 LET x2•1bl-bl/12+!a-1Ul1 LH 111•1'2 
430 PRINT• &rafic•l• au an irunct aa■un1 -• 
440 LET x•xt 
450 PRINT • 
460 &O TB 48G. 

A I• I li I•,-• I Yfll ff 1 • l • 

470 LEl swcir,1:sh PRINT • _ 6raficeh nu au .punrt. .co11Vn•!-
_,480 IF wll,1!-wlt,21•0 THEM &O TO 750 

485 LEl i•l-t012,ll-11-12,21 I/ lwll, l>-•I I ,:!li: LET .j••12', U-U•l-t ,H 
49C FOR f•l T~ 6~ lf wlt,fl-0 AND •<2,fl•O ntEN ·10 TO SIO 
500 JF i+wU,fl+j(wl2,fl-.OI OA i+Nl1,fl+j>•,2;fl.•.OI TMEN 60 Til 54• 
101 IIEll f 

·510 LET i•IINl IIUOOl>HOOr LU ,j■ IINT tJ•lot►l/lOt -
--li?O·PllNT • · ,ytrfaril• ltffabnlelor sint PH dr■wt-a • c ■r■ i ■cutt ■ wsl■ t 

f"•i1"lx+-l 1j1">•,·_-
130 ltl· 1tt••t•1+j 1 ·PIIVSE O:· 10 lO 61,0 

. 540 IF w(1.111••II 111-. u,21 •tt1 l ,21+ l•tt,-1 l••U.-. l •-u ,l>•• i'l,31 >• •--'•• 11.-ttU ,2)-.. 
I •O ~-+IEN -au TO 7511 . 
542 LET q~I I lwU .u •• u,11-wll ,2lfttll ,2) )Ultil ,U-wl-l,3l H-11.11,u„u ,IJ-NH, ·-

. 1t~'ttf1 !!.t4;1!cl!o'~!lt!HH•<2, 11-wU,ZJ I 1-1 <•U, l>·•U,2> lf 1.,2,i>-w12,Jtl I l. 
544 LET l•s/~ -
545 IF' •11,U-■ I-J,21•0 TMU- SO T8 7511-

,~41 l.ET t-lwf2,l<l-.a(~-~,-i•l•l1,l-1---11, n-.u.,21 ... ll~) 111<.u„u-11,211 
553 LEI 1r-ci,u-1-.H-,IHNll,H-J••0,11. 



570 ,op f•! TO 61 :I' ,,!i,f)•O Ul •<2,'fl•O TilUi fO TO 590 

i110 lf ltail,fl••IILfi+J••ll,fl+k<•C2,fl•,25 OR l••<•,ft••Cl,f)+J••ll,f) ♦t)NC2,. 
il+,25 THEN 60 TO 7~0 
StO NElf f1 LET j•!INT li•l011/101 LET J•IINT CJ•IOII/IG1 LET k•CINT lk•IOll/10 
600 PRtNT • Ylrfurll• •ar,bol•lor ■lnt p•o ••rabota• c,rel ecuatle •atei 

1'1i1"11 ♦ C"1J1"ls•Ji1t1"l•r• . 
610 CET ht•"l•••••J•••k 
H: ~~UfiKlh~v.1°ol6ÎNKEn••d· THEN STOP 
640 tF !NKEYS•~n• OR •INKEYf•"N" THEN. ·PAUSE ·01 CLS 1 80 TD·5000 

.. 650 60 TO 630 
660·RAIQOllfZE USi SOll2 
670 ?F ••ci~c•I THEN ID TO 700 
680 1.ET 1•11& PLOT INIC 21a+l27,87♦VAI: ff 
690 lET ••121 PLOT JNK 21a+l27,87+VAL ff 
700 FOR 1••127/t TO 127/t STEP 1/t. 
110 LET r•VAL hf 
'120 lf ttt<-17 CR r•t>87 THEN ID TO 740· • 
no !'LC, JNK 21 „t+l27tr•t+87 . 
740 NEIT 1, PAUSE 01 60 O 280 .. 
f!-O·RANtC~I?E USR 50112 
780 &G TO 280. 
185 REII •INCEPUT,l!tirtdef Ul&.llentu 
78~ FOR f•50100 TO 501231 READ bi POKE f,b1 NEIT f. 
7H SATA .17 ,O, 167 ,33,0,64, 1,0,27 ,237, l76,201,-t7,0,64,33,0, 167, 1 ;0,27 ,237 ,176,20 

I 
•7,;,; CLS , FOR f•O TO 5S: READ bt POICE 65368+f,b1 NEXT·h RESTORE.· 
.oo IATA J·IN·IIIOOOO,IIN 10010000,JIN ·tOOOOO,llN 1000000,JIN 11111000,0,0,0,o,o 

.o.o,o,11N 11111000,BIN 10101000,JIN 10101000.. · 
·ao3 IATA JIM 10000,IIN llOOOO,JiN 1110000,IIN lUtl'OOO,llN ·noouoo,Bitc '1000011 
O,IIN !1,IIN ll,JIN 11',IIN ll,IIN 10000110,IIN t1001100,JIN'1111lOOO;lllt 1-110000-·, 
.,BlN tlOOOO,JIN 10000 , . 

805 DATA IIN l,IIN 10,IIN 100,JIN 11111111,BJN 10000,Jllf 1lltll11,Jllt 1000000,l·,. 
~- 10000000;0,11N 11110,JlN 110000,IIN tOOOOOO,JIN t111110,11N·toooooo,11N 11000 
O,JIN 11110 

806 DATA 0,0,JIN 1100110,IIN 10011001,IHI 10011001,JUI 100t0110,IIN uoocoo.e: ,, 
5000 f'APER 61 UK li 'IORDER 41 CLS 
5005 PRINT AT I, 11 i "OPTIUNI "··· · 
50-10 PRINT AT 5, h 1 ·• En•Ple" ' 
S015 PRINT AT 7,11"? • 6rafice• 

~g~b ţ~•1~1eN,! 1!l "fiiEitr;t1v;•;ooo 
5030 IF INKEYt••z• .THEN 60 TO 5500 
S040· IF INKEYSs"t"' THEN 60 TO 6000 
-soso ao :re ~o::o · 
SSOO CLS r 60 î~ 200 . 
t.000 CLS I PRINT AT 2,11·"! • 6raficet1 ·nu H punct.·-•" cuun•"·1AT 5,1·1 °2 • · 
.8ro1ft1:•l• au un -~unct c111111n"IAT 7, 11· 3 - 'lrafh:ele au .daua puncte ·. ·co•u11e 

":AT 10,11"4 • 6raficele au .v r-furile -pe o•· dreapta .'1AT ·1J,h"S-. • &rafic.-le-.. 
au virfuri-le pe a ·.•,,•rabola". • 

i:î~ W7~:ţ,!.ti i !;~~.'11-110 • 1:•;~g; ... ._ 
6020 IF IHICEYf••2~ THEN 60 TO 6600' 

: -6030 tF lNKEYt••3••fffEN ·so T1J ~700 ., 
6040 IF l!IK~U•"4" THEN· 60' .yg- 6800., 
6050 rF 'l'NKEU•":I" l'i!EN ·80 îO HOO 
6055 IF· INKEYS•CKM·· 1:S îffEN 11rn· sooo . 
.60t0 BD TO 6010 . · 
6500 LET •••••• .. LET 11$•"2"••· LfT 11t..-2•1•1· ,. ·Tlt 6605' ,_. . 
6600 LET efa~a•l••t>•1 LE! 'tlf• ••2°1 1.ET ·pt 3" , · • •· · 
6605 LET t•:S 
6606 LET ff•"-l"+1t♦ •t11r .. +1"+ns+"l•x+"•,•• ·CLB , ·PRJ-Nf Al 8.1.01:~- A•"1 ■t1 ·PRIN'P ·•· 

.... ,dl PRINT C•"111•: LET v•-0.21 t.:ET· ••-21 1'RltcT ~r ·1.:,J1"f .. , .. ., .. , I •• 
1nf1"1•"111S1 LET sw•Ot PAUSE ·O-, 90.-TO 10: • , . 
6700 t.ET ·at••••• LE'f-·,i•••••l" 1 L:ET ... •"-t-611•"1 LET--t.-■31 L€T v-. 21 lET w•.21 ffll . 

~He°LEf0 .~2 .. :•:5Ln ~-•2-c.-w-, ..:n ,..•.-t~, ao re ~- . 
"900 LET •••"1•+1112"1 laET-·nt• Z-•"1 UT .... or."(r-1111••11 1 t.1:T'-t-10 
6905 GO TO 6605 
1000 CLS 
7010 PRINT AT S,l1"l • R1111lv1t-..'· , 
Nll2 PRINT AT 7,1;"2 -·i'ra,uH WPre nnlnre" 
7015 PRINT AT 9, li "ENTER • Neniu".. -8-

-e-



680 570)~~ f~liO &1JF •l,,fi•C>ANI ~11,fl•OTIIEI 10 TO.,ff 
i!O if i*"l!,flt11(: ,04J~to!U,O+t(er2,f>•.25 Oli t♦•ll,f>•wll,O+J._lt,fl+ll>tlt2, 

0+.25 îlfl:lt 60 Hl 750 . · 

1 

590 HEXT 'r LET 1•l!NT li~iOll/101 lET- j•llNl ljtlOil/101 LET ftelllT llltl811/I. 
t.00 l'P.lNf • V!r-i11r~i. t••·•~ohlor sint 11.0 ,a,-uela a cerel••cuati• ntea · ,·,j,d), ♦ (eJj:•)rt( :k;·>•,· ·• .-
610 LET ll$: 0 ihh•j•••~• · .... 
"20 PAUSE O: 60 TO 660 _ - ' ·· 
630 lF lllkl::VS• 0 1" DR INICEYS• 0 d0 TREI · STOf'. 
640 IF INKEYS•··· DR INKEYS•"N~ THEN PAUSI o,_a.s_, 10 ,. 5008 
6:50 60 TO ~lO 
61!t0 RANtOftlZE USR :50l12 . 
670 lF ••circ•t THEN ~e TO 700 
680 LET •••11 PLOT INk 2t••l27,17+VAl fi· 
690 LET ••12: PLOT lNK 2;1+127,11+VAL.ft 
700 FOR ••-127/t TD 127/t STEP 1/t 
710 LET y•YAL hS 
720 IF ytl<-87 OR y+t)87 THEN 60 T0-7•• 
730 PLOT flii( 2·1 stt+127, yWt+l7 
?•O NEXT 11 PAUSE 01 60 TG 280 
750 RANDO"IZE U&R -s•112 
780 80 TO 280 . 
785 REft INCEPUT.ldir;d•i Ul&.fteniu 
786 FOR fc50100 TD 501231 REAi b: POKE f,b: NEXT f 
789 DATA 17,0,167,33,0,64,1.0,27,237,1~6.201,t7 •••••• 33.0,167,l,0,27,237.176,20 

799 CLS I FOR fcO TO 551 RE~I b: POICE 6:5368+f,b1 HEJT i1-RESTORE 
100 IATA IUi tUOOOO,IIN 10010000,IIN 100000,IIN 1000000,IUI HlllOOO,O, •• o ••• o 

,o,o,o.11N 11111000;11• 10101000,IIN 10101000 
603 IIATA IUi 10000,IIN 110000,llN 1110000,IIN ·t1tl1000,IIN 11001100,IItl 1000011 

O,JIN 11,JIN 11,JIN ll,IIN 11.IIN 10000110,JIN 11001100,JJN 11111000,JJN 1110000 
.BIN 110000,JJN 10000 . 
805 DA:l'A IIN 1,IJN 10,IJN 100,IJN 11111111,IJN 10000,JlN llllllll.llN 1000000,I 

lN 10000000,0,IIN 11110,IIN 110000,JJN 1000000,IIN 1111110,JJN 1000°00,IJN 11000 
O,IIN 11110 . 

806 DATA O.O,IIN 1100110,IIN 10011001,IIN 10011001,IJN 10010110,JJN 1100000,0 
5000 PAPER 61 INK l1 IDRDER 4: CLS 
5005 PRINT AT 1,lli 0 DPTIUNJ• 
5010 PRINT AT 5,1; I - E•e•ple" 
:501'· PRINT AT 7,1;"2 - 6rdicl!• 
1017 PRfNT AT 9 1• 0 3 - Probi•••• 
5020 IF INK1:Yf•1l' THEII 60 TO 7000 
5030 tF 1NKEYt=•2• T.iEN BO"TO 5500 
:5040 JF lNKEY$• 0 l" THEN· SO TO 6000 
5050 lin' TO 5020 
5500· CLS: 60 TO 200 . 
6000 CLS I PRINT AT 2,1,•1 - Sraficl!l• nu au puncte co■une 0 1AT 5,11'2 -
. &raficele au un·•unct t:'b■un•:AT 7,1;•3 - IIT'afic•h au doua puncte co■une 
";AT 10,1;'4 - 6raficel• ~u virfuril• pe a dreapta 0 ;AT 13,1; 0 :5 - &rafictl• · 
au virfurile 91! o parabola" 
6005 PRINT AT 16,1:"ENTER - fteniu' 
6010 IF INKEYt••t• THEN 60 TO 6500 
6020 IF INKEY...,"2" THEN 60 TO 6600 
•o3o IF INKEYS•"3" THEN GO TO 6700 
6040 IF INKEH• 0 4" THEN &O TO 6880 
b1l50 IiC Hl1(Eff="'5• TIIEN 60 TO 6900 
6055 IF INKEY~Rf 13 THEN 60 TO 5000 
•ooo 60 ro 6010 
1,500 LET d='a":· LET lt$• .. Z"1 LET p$•'2ta•: SO- T8 6605 
6600 LEî *S•"••l ■-11°1 LET nt•••-2•: LET pS•"l" 
6605 !.ET t=3 
6601, LET u=·t•+■f+"lh•- ♦·( 0 +n$♦ 0 l••••+pfr ng 'f PRINT IIT 1,01„ ll•·t~• NJ'fl' • 

J:";nt: PRIWT • 1:s 0 ;pSc LET -.•-0.2t t.ET r.21· l'IIIWT IIT 12.31"f i11Js 1&t;•: •• 
1riS·;"K+';pf1 LET s11c01 PAUSE Ot 6D TO lt 
6700 t.Eî 11t••••: L'ET nt••-♦ 1-•: U:T ttSs"-t-li•■•, -t.ET t•3: t.ET •-.21 \.ET •"'•·21 f'll 
USE O: 90 TU 660ll . 
6800 LET mf=•••: lET· ft$"'"2tle-ll 0 : LET p$•"•-t•1 80 TO 6t05 
6900 LET ••••1•+11/2"1 LET nfz"2•••• LET pS,..'!a-ll/C ... ll , 1.-Ef t-10 

---6905 60 TO 6405 
7000 CLS · 
7010 PRINT IIT 5, lf • I - R111alvat•• 
7-012 f'RHIT A-T 7,h„2 _ . ._,._ w,ra Tffot_,..• 

- 9 -



~1: r111:r:~.?1:1·~l~• 80 ,:n!r:o 
7025 IF JNr[Ys••2· TNEN 80 TO 1000 
70ZP IF INK[Yl•CNRI 13 TNtN &G TO 5000 
7030 80 TO 7020 
7100 PAPER 51 INI lt IORHI St Cll 
7110 FOA ••I TO 31 CLS 
7115 PfllNT 111 ■, TO lt LET •••vllu, TO 11 LET nl•ull•• TO 11 LET pl• .. lu, TO 11 
LE1 1••11 LET ••••••••••••••nt+••••••pf 
7120 LE1 t•lt LE1 v•-.31 L[T ■•.3: PAUS[ 01 IEEP .t,291 8D TO 10 
7200 CLS I l'tllNT rllu TO 11 PAUSE O 
7300 PRINT tO;Al 0,0; 11r•c•• la ur•atoar•• proble■■ ? (I/NI• 
7350 IF INK[Yl•"D• OR INK[Yt••d• TNEN N[IT a 
7375 IF INKEYI•••• OR INIEYl••n• TNEN 6D TO 7000 
noo ao to 7350 
1000 PAPER 51 Jlllt l1 IDRDER St CLS 
1010 FDII a•l TO 31 CLS 
~015 PRINT u1• - •1,•<u, TD I 
1020 PRINT •01"Ta1t■ti ertc■•1 HUSE 01 IEEP ,1,29 
8030 NEO u 
l•l40 SO TO SOOO 

.. 10 -
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1.2. BEDETRIE 

LDCUU i1Eti1EIR~CE 

ln c•t:-ie pravr-lor-instr~ta • pret. le indamine 

prof-ilar de -t-tic••- constituie si programul 

·LDCURI-&EIJPIM. 

Pr09raaul tret■aze un ..t de t> prabl■- din __,.lul de 

.-tr.e ct. el ... • Ill-e. R■zolver- ec:est:ar probl- cu 

ajutorul celculatarului este.nu nu.ai indicata dar si absolirt 

nec:.....-e pentru invat-int:ul taodern. Prabl-1■ rezolvate in 

•c-t aod sint din catlP9aria celor de locuri 9--■t.rice. 

lnt:utr- far-i locului 9-1;ric cerut i,n enuntul prabl-i 

••te foarte dificil• daca s-ar foloai •iJloace de inv•t-int 

treditianal■• Aportul celculetarului. la acast doaeniu al 

9-tri■i -te foarte eficient tinind -- def-tul• ca prin 

progr- - calcul-za efectiv pozitia fi■carui punct care 

apartinP locului 9~ric. Calculele - bazeaza pe el-,te de 

-trie analitica. Pwntru facilitar- intuirii faraei locului 

veoaetric inainte de 9enerarea coapleta a locului geoaet:ric 

r■-1>■ctiv se calculeaza citeva punct,a izolate care apartin 

locului si se plata.za - ecran. ])upa •fisar- fiecarui punct 
r. 

se trece la eenerar- uraatorului punct. J)upa c.alculul citarva 

puncte prograaul se deruleaza far• interYentia irtilizatorului 

p1ne la afi..-- coapleta a locului g.-tric r-ectiv.In final 

dUPa ·-.-- unei taste - afi-aza pe ecran un text care 
IIXPlicit■aza far- locului ~ric c■rirt de probl­

r~tiva. Lacul e~ric c- r-ulta prin calcule -

~••z• - acren cu alta culoar■ pentru a - deduclt -1 usar 

si vizual for-. 

h• in cel ■ ce ur~• textul PMllbl-lar nnolvate1 

1. Fie Al un di-tru fix •l unui cerc Clo.r> iar " un punct: 

variabil - cerc. Se ia pe raza mt un PW1Ct P astfel DP-c:l<".AII>. 
Ba - efle locul .-,trie -al punctului P. 

2. Fie Q o coarda fia• al unui 

variabila ca pazitie dar ct. lunlJi-

12 -

·cerc iar PQ o 

fixa.Sa - afle 



.-trie •1 punct:alar,,,. :lnt.ar--=~ cu IQ •i-. tnt■rwact:at. cu ... 
3. M fliml a caarda fha iar ft un punct: v.-tabil •l 

anui care.- - -41• lacul ,-trie al PIIIICt.ului P astfel incit 

ft .-.-t.ine lui NP si ....... 

_.labil pa care. S. - dltt:ar■ine 

art.acent.rului t.riun')tn.ului MB. 

Al 

lacul 

•I un pUnCt. 

tJ-1:ric 
" 

al 

5. Se cansidera un cerc.a caarda fi11• AB •i un pync-t: " 

variabil pe cerc. sa - dater■ine lacul gaa■atric al cant.rului 

de ereut:at.e al t.riunghiului ANI. 

6. Fi• A un punct. fix iar Pun punct variabil al unui care. 

S. - afl• Jacul 'JRD■atric al punctului " dit interaect.i• • 

bisectoarei untJhiului POA cu careul circu■scris t.riWl'Jhiului POA 

PrDtJra■ul nu are un caract.er int.eract.iv cu 

rezalvarii prabl-i a daua cind - cere uttlizatarului -

al-ga. intre doua ■ari■i pent.ru lungi■-- coardei variabile.Ac-t. 

lucru -te determinat. de dificultat•a incadrarii in ecran pant.ru 

vizualiz_.._ salut.iei.La ■ari■i •1- arbitrar ar P1,1t.- -i•t• 

pasibilitat- neaparit.iei figurii sau Jacului pe ecran cu taate 

ca prDtJr-..1 lucr-aaza. Exista posibilitatea reint.aarc■rii 1• 

aricare prabl- pe baza unui -,tu care - jlfiseaza la 

t.er■imr- r-alvarii •fiecarei probi-. 

revwnir- intr-a prabl- se afi--.za la ·- la 

inc11Put t•xtul 

prableaei -- unai -•ini de scris duP& c.-e la ~••ar­

unei taste - deruleaza canstruirea lacului •-tric cerut prin 

prabl- r...-ctiva. 

Praera■ul -artine unui ciclu de pragr- pant.ru· lacuri 

tJeci■etrice_c;are r■zalva in intr_i_ •c-t daaeniu dii\ g-1:ria 

cl•-i a IX-A. 

-1, -



I lfUI LtlCIIIU IEO!lf:Hm:t 
2 REN A~T1Jttl1,rof, JOMJI i!Mll 
3 ltR oro♦• tllflEL ~IM[T 

lO PltPEI I\ IOHU 01 iNk 11 CU 
t5 LU U• 
lO OU 
41 ~alNT AT 21lr"Allî0Rlt ,rof. NANl IOIIJN'1AT !,lt1•prof. NJIIET IOREL"sAT 5 111 

1"l"1 l•cti•11 1AT 7,61"l•t•••••r•• unor locuri •-•trie••• baza 
50 PIU, AT l2,51'Pro,raHI r•aluHu:"LAT 14,71"-tr·Har• locuri" 
60 PAUSE t1 CLS l PRINT AT l,l41"0PTJIINI sAT 4Ă71"I -lfC •••••trie l"1AT 6,7t•" 

2 ·loc •••••trac 2 rAT 111,•3 ·loc •••••trie l"1 T 10171 4 -loc t••••tric 4"1A 
12,11•, -loc ••••trie 5 1AT 14,71"6 -loc .. ••trie 6 

65 LET aS•lU:EYI 
10 PRlNT ,o,AT o.,, •• l"•ti •ot1unea1" 
10 IF COIE at<49 Oli COIE al>54 JHEI ID TO 61 
90 PRINT AT 2•VAL al+2,71 FLASH t1VAL aS 

100 ID SUI VAL •••1001 
110 PAUS[ 01 CLS I INPUT ,o,•tortti alta •r•J-?"sbS i:i lţ0~01E bt•IOJ 1111 CDIE Ma61 TNE■ 11 TD-6t 

1000 III aSlf5011 PAPEI 11 INK 71 IDRHI 3t CLI 
1030 LET a•• Fi• IAI: un d1antru fia al unui cerc CIO,r> iar N un punct var 
1ab1I ••cerc.Se ia•• ta11 IONI un punct P astfel incit IIOPII •• fie „ala 
cu dutanta •• !1 N la itrn,t• Al.Sa H 1flelocul .-trie el Put1•ctului P. 

1040 PRINT I PRINT I PRINT t PRINT t PRINT I Pllll I FOR i•J TO LEI 1$1 PRIIT d 
lil11 IEEP .01,111 IIEIT .t1 •AIISE 01 CLS • 
1050·&0 SUI 70001 LET ac•651 LET rc•851 LEl r• .. 
10,0 CIRCLE ac,,c,rc tlRtLE ac,pe,21 PLIT 1c-r,re1 IRAII 29r,0 
1070 FOI a•Pl/4 TO 2•PJ STEP Pl/4. 
1010 LET •••wc+r•COS ai LET pape+r•SII a 
1090 PLOT ••• ,.1 JIAII o,,c-r• 
1100 PLOT ac,rc1 IIAI ■a-■c,,...,e • 
1110 LET •P~•c•AII lpa-rc>•COI 11 LET rp-,c+AII lra-,C,•IIN • 
1120 IIIIC 31 PLOT ■c,re1 JRAI ■,-ac,,,-,e1 f'LOT •••r•• IIAII o,,e-ra 
1130 CJRCLE sP,rP,I 
1140 HUSE 01 III 7 
1150 IF AII l ■P-Hl<.01. RNI AU tr,-,-H.Ol TIIEI PLOT ■c,re1 HM Ml h ■a-H 
,-,a-rec ID TO ll70 • 
11'9 li SUI 12:111 
1170 IF a-Pl<.I TNEI flUIT ac,,c:1 IIUIII ...-,O 
1110 NEIT a 
1190 FOR a-O JO '9Pl ITEP .1 
1200 Ul ·--•e+r-COI •• LET "9rc....aJ■ a 
1210 UT ••••~li tya-,cl•COI e1 lET 9P•rc+AU (flt-,cl·•BJa a 
1220 PLOT ■P,8 
1230 •na ~ 
1231 LET cl•"Locul ..-trie nt■ fwut di11 doua curc„i t....-t•· ia I H nn 
1/2 si •• eantr• situate " di-tr■l cwc■J ■i nt. • 

1232 LET 1•11 LET h•l21 LET pas•l21 LET NuaftaSt LET ~t11■11Ne•l41 LET ano•Jt 
1235 80 S.J IJOO 
1240 PAUSE Oe RETUN , 
1250 PLOT .... ,.. .... IIVEI 1,0.rc-,.1 PLOT 1e,rc1 JIM Dftll 11..-.e,..-,c 
1260 RETIIRti 
llOO LET ll•h UT bl•IK PIIPEII 61 fli i......_ TI ,t_... PRIIT AT i ,unde1tSU 
l TO bli1 IIEIT t 
1315, I• li FOII t....._ TI PiHtltlft1 PIHIT AT i ,enN1cSIJ TI hll LET l•J+,.., L 
ET 11-tl~HI IIEIT i 
1no PAPER I 1 •• 61 IIETUIIII 
2000 PAPEI 11 lllltlEI J1 I~ 71 CU 
2111 IIN el.11601 
2020 RESTORE 20201 FOII i-0 TI 7t RERI ·•• fllllCE - • "+i ,u t!f:ll ii IATA t,69,66, 

"·'"''·''·" 2030 LET al•" Fia IRII o cearN fi1a a Rlli ewc,iar IPII o e■•rd1 wariabi~ la 
ce pozih• •ar H 1.,..1„ fila.ta „ efl ■ locul .-trie al "unctelar RP III 
si Al IP." 

2040 PRINT f PIUIT 1 Pai■, -1 PRIIT I l'lmn I PRIIT 1, l'l!llT I FOR i•l li LH dl 
PIINT &llil11 IEEP .05,-301 IEIT i . 
2050 PAUS( 01 CLS 
2060 80 IUi 70001 UII aCJOOh flfl UJOOI 
2070 LET i•01 LET r•401 IIPYT J■ti 11.coarfai var.(~,d•701"1d 
2010 IF 0-r THEI L.ET •e•2001 LET ,eio601 811 TO 2111 
2099 li SUI 70001 LET 1ea61 

-M-



2100 LET n•90 ' 
2110 LET ·••1c-r1 LET , •• ,c, LEî ..... -.r,21 LEl ,,-,c♦SDlt lrA2-UI l1c•••>~> 
2120 CIRCLE ac,,c,21 CIRCLE 1c,,c,r 
2130 PLOT ••1.1•1 IRAII ••••e,111-,a 

. 2140 ao SUI d•0 
2150 PAUSE 0-
2160 FOR ••O TO 2•PI STEP •• 
2170 LET 1•b+2•ASN Cd/C21rl) 
2180 LET 1p■1c+r•COS 11 --LET 7p•rc+r1St• 11 LET 111•1c+r1CDI li& 
2190 PLOT IP1.YPI lftAII 1q-1p,7q•7p 
2200 BD BUI z450 ' 

.. _:~)::f~ 
LET Jq.t~~♦.JJ• ~-_, 

2210 LET z•1q1 LET 111•1pt LET 7p•z1 LET t•1111 LEî 1q•1p1 LET 1p•t1 ID SUI 24501 
LET yp■yqr LET 111•z1 LET 1p•1111 LET 111•t1 80 SUI 2580 
2220 NEIT • 
2230 INK 51 PLOT „i,., IRAII 1ll-1a,.,11-,11 INIC 31 CIRCLE 1c,,c,r 
2240 FOR J•I TO ii F J/2•1NT IJ/21 TffEN INIC 71 80 îO 2260 
2250 UIK 7 
2260 PLOT alJ),blJ> · 
2270 NEIT J . . 
2285 LET ct•• Lacul 1eo•tttc1da•• c•rcurt secanta cere eu car~• Al fi•• ,c_ 
na; 
2290 LET 1•11 LET h•9: LET pas•9i LET deaftde■5: LET pinaundPl4: LET unda•22. 
2291 IF d•70 THEN LET·una-1 : 
2295 PAUH o, 88 IUi noo · noo RETURN 
2310 FOR a.PIII TO S•PJ/8 ITEP PJ/81- LET-b•■·2•ASN Cd/C21rU1 LET s,•wc+r•CDI ba 

LET pp•rc+r•Bt• 111 LET 1q•1c♦r1COS a1 LET Jq-,c+r•IIN a1 PLOT IP,JPI IRAII 111-xp 

2Ho'~LOT •Pi.FPI' NAII IHP,rll•JPI PLOT 1q,r111 HAI 11-1~.,.-rqj PAIISE o 
2330 80 SUI z4•0 · 
2340 PAUSE O ' 
2350- LET z•t•II LET rq•ypt LET n■z1 LET t•1111 LET •a•1p1 LET ■p•tl ID 1111 2450, 
IF 1■>•1 ANI ••<•254.ANI f■>•J ANI 1■<•174 TtlEN PL T IVER lt ■•,r• 
2360 JF d>•r TIIEN IRAII 1e-~•.rP·r•1 PLOT 1■ ,1■ 1 IRAI 1q•1•,1q-1■1 PAUSE 01 88 I 
III 24301 PAUSE 01 88 TO 2JIO 
2370 JF ■■>•& Ml -■<•254 ANI ,■>■ I ANI r■<••74 THEN IRAlf u--■.,a-1■1 PL8T ••• 
,., IRAII ■ll-- ■1.rll-1■1 PAUSE o, 'LET z-.,, LET ...... , LET u•11 LE l•JPI LET_, •• , 
li LET u•ll L1:T a•n1 LET 111•1111 LET 1ll•u1 LET v•,111 LET r11•,1u LET ,11•v1 A N 
I 24301 LET IPIP! LET ra•re1 LET 111•1111 LET ,11•1111 80 TO 2390 . · 
2310 LET 1•,,1 LET ,,■,q1 LlT rq-11 LET t•■PI LET'1ttt■sq1 LET 111•t1 88 SUI 2Slt 
2390 NEIT a 
24oe •TURI-IU1 ~'•''' ••- IIYElt h•IMIP,1'•JP1 •:PLGT 1tt,r111 lltAlt DVElt hH••q,u-" 
illl Q'1,.;••r■t ....._ OVEI lt ■P-H,PP•r111 PLGT ••,,■ 1 111M. DVElt h•q-x■,r..-,■ • 
2450 IF •q•u TNElf DTD fflG. 
14.-o LET ■l•Cn-,-111/hrq-H) · 
2470 JF 1p-all TIEJI 18 T8 2S7e 
MIO LET -•2-<re-,11>1c.,-111u . · 
2490 IF ••••2 THEII· 88 TI 2S7e "' noo LET ... ,,.-,ta ......... ,. •• l/t■2-■ Ur lET ,_1 .... ,-, ... 
7510- Ir H>-• ANI aa<•2M AD ,a)at AU re<•U4 TIIEI LET f•i ♦h LET .u, .... U 
T 11u,-.,., • TD IAO - ; -· 
2520 80 TD 2570 . ' , 
2530 JF i/Z-lln U/2) TIIEII IED ,01,201 IIIC St- H-TI 2560 
2540 t• 7 . 
2550 IEEP .01,._40, 

-1560 f'LGT 1■ ,n 
2570 P.tTUllll • ft'J. ~ul:i !Uf• .,,,,_ - IMI- ·111..-.... ,.-yp . -
3000 l'Al'ER li IIIUO ·31 llllC-11 CLI-. 
Hit REITDRE JO•Ot FIR 1-0 TO 71 REU u PE aR • 41,ar IEIT h- lATI 14,U.M 
L64,120,64,32L!4 
~020 IHI d(l;iul 
3030 LET d■ IAII .fiind a CNrll&".fha,iar N ua pUllct 11arinU •• un■I c■rţ, A 
... afl• lacul ..-trie •I -f11111Ctul• ,- .. tf•l iRdt ,., •l Ml'l•IDI. 



Jl>,IO)PllilT tt1\IITT t~l!lff ;i>r.ilJY •:Ntfl •i'IUIT -tfilll is!TI! Ul ••l,f'l!•T ... UluJEE 
,. .os,-,O,IIIEll a -
lOSO P'AUSC 01 ClS 
:SO.O 80 S~J ;0"'1 L(î rslt 
3070 LET n•IOO: -~ET ,c~ 
1010 LEl 11•1c•r1 LEî ,a=,t 
3090 LET ■ ll•ac+r/21 HT Y••vc .. !.att {r•2-a1s hb-acl'"21 
llOO ClltCLE 1t,rc,r1 PLDT •! 1rn1 IRAI 1b•11,r,-r1 
lllO 80 SUI l2•0: 80 SUI JJ~ 
3120 FOR a•O TO 2tP'I STEP ,I 
lt:SO LET ••••t•r•COS 11 U:T r••,c•r•S11 a 
3140 CIRCLf ••••••• 
J 1$0 UT ••H« CAIS lae••.i •2-.AH 4 re-nl •21 
3160 LET •1•Slllt IAll l1••111•2+1JS 1,e-ra>•21 
:Sl 70 LET d2--•dl 
1110 LET b•ATI llf••rclll•••sall 
:S1'0 LET o•n•-112-COS 111 LET Jl'•rc+d2•Sll b 
3200 IEEP .OS,-?01 PLOT ■P,rP 
S210 NEIT 1 
3220 PLOT 11 101 IRH 0,1501 PRIIT AT 2,11/1·21"t" 
3222 LET c••' L,,cul ••••tricidoua l'ortiuni d• c•rcuri secante H•ihte f• hn 
t•nt1 ia A la c•rc car• au carda AJ fi11 ,coeuna. 
3225 LET 1•11 LEl h•91 LET pasat, LET •nnd••51 LET pin-•••17: LET unde•22 
1226 PAUSE 01 &li SUI l:SOO 
3230 liETUltl 
3240 FOR a•O TO 2•Pl STEP Pl/4 
3250 LET a•••c•r•COS 11 LET ra•rc+r•SIN • 
3260 L[T d•SQR IAIS 11•·1~1•2•AJS <1a·rb>•21 
3270 LET fl•SQR IAJS <1•-••>-2+AIS 1, •• ,.,A21 
1210 LET d2•d+dl 
3290 lf ••••• THEN 80 TO ll40 
330C LET b•ATN ll1•·•cl/lxa-r1ll 
JllO LET &P,..••d2•COS b1 LET ypcyc•d2•SJN b 
ll20 INIC l1 PLOT 1 ■ ,ra1 )RAN •~·1 ■ ,rb·r•: INIC 7: PLM xa,rar JRAW ra-11,1■•1•: 
Nk 31 IRAW 1p-1a,rp•1•: PAUSE O 
3330 60 SUI 33501 JEEP -. 05, -201 CIRCLE xp, r,, I: INIC 7 
3340 NEIT 1 
3350 INIC l: PLOT•••••• DRA• DYER J;rb~ra,rb-ra: INIC 71 PLOT 1a,r1: ·»RAW DVER 
l:1••1a,,■-ra1 INK 3: IRAM DVER l;1p•1 ■ ,rP-r■ 
331,0 RETURN 
4000 PAPER Ir lllRIER 31 JNK 71 CLS 
4010 JIR all 150i 
4020 LET •••• S• consid.,-1 un cerc.o coarda fixa Al si un punct N variabil p 
f cerc.&• •• ••t.,. ■iH ,'ocul ••oHtric al ortocentrului triunghiului AKI. 

4030 PRINT I i'RIIT I PRIIT I PRJNî: PRINT I PRINT: PRINT: FOR i•I TO LEN as: 
P'RIIT ••lillt IEEP ,05,-30: NEIT i 
4041 PAUSE 01 CLS 
4050 80 SUI 7000: LET ac•l20: LET rc•l101 LET r•40 
4060 LET •••90: LET ,a=rc-SDR 1r•2-AIS t1c-11i•21: LET xb=t50: LET rn=ra: CIRCLE 
ac,yc,r: PLDl x1,ra1 JRAW •b·x1,rb-r1 

4070 10 SUI 4170 
4010 PAUSE O 
4090 FOR ••0 TO 2•PI STEP .J 
4100 LET •••rc•r•COS a: LET 1a•1c•r•SIN a: CIRCLE xa,1a,1 
4110 IF r••rb TMEN PRINT AT O,O;"da"t ID TO 4150 
4120 LET e•lrb·1al/(ya-,til 
4130 LET ah•••= LET yh•r•+a•l••-••l 
410 IEE'P .01.20: INIC lt PLOT xh,rh: INK 7 
4150 •nr• 
4152 LET •••• Locui .. 9eo••tr1c:un cerc siNtric cu c■rcal dat fatade co1ro1 oat 

4155 LET l•l: LET h•9: ~El P&s-91 LET dtunde~Ş: LET pin&undect~, LET und1~2z 
4157 PAUSE O: ID SUI 1300 
411>0 RETURII 
4170 FOR &•O TO 5•Pl/3 STEP 2•Plf9 
4110 LET •••1e+r---COS a: LET J ■•,c+r•Sl-W u LET e• !•~·••HI r•-111 I I LET xll•x ■: l.ET 
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"Yfl•,-•ca ... 1111 
4190 CtRCLE I01f■,h PLOT „t,aa IRU • .-... u,-ye, JltAtl 111-,.,, .. ..,. •• CIRCLE ·"·' 
hC11 IEEP ,l,2~1 PAUSE 01 LE elta•xh1 lET ,1ta•rb1 LET nc1111 ■: LET r■e•1■ 1 llK J1 

• 42ă~~ă~~;•t;!o!'i~~R~LExu,r1t1,t · _... ;:-
4210 MEU • .. , _.,,~ · ,.•·. · .• 
4220 IIETURN · · ·:_:,_.>;.· .'~:·•" . 
4230 PLDT Jll,HI J!IM- .GYER hxe ...... ,.-,11 &RAII· OVEI Suii-;,~,,,-, .... •_•.-; .• · 
4240 RHU!!!'l :· '.·.'. 
500~ PAPf.8 11 IGRIER 31 tNK 71 CL8 . . 
5010 llN •f<!iC) ' 
5020 LET ••• S1 cun~sf■ra un cerc,o coarda ft,e a1·1t •• ,■net n Yertellil. p 
•care.Sase deterain~ lccul e-lttric al cntrul ■i d■ tr■- utet■ el trtun11ttu 
lui ANI.• .. 
5030 PRJ•T I PRIIT I PRINT I PRI»? 1 PRlNf l PRINT r PRINT I FOR i•I TO LEI eSt·. I T „u,11 IEEP .os,-301 IIEIT i 

PAUH 01 CU · 
~fi SUI 70001 LET ■c■901 lET yc-1001 lET r■60 
' ·r u•SOt LET r•11rc-SIIR lr"2-AH hc-.al"2h LET ·•11-1301 LET rll•1e1 CJRCLE 

c,, r, PLOT•••••• HAI! sb-111,rb-ra 
7' • : SUI 5110 ·ao f'AUSif: o . 

O FOR t•O TO 2•Pl STS' .1 
JOO LET H'"llc+r•COB U lET , .. ,c-ft'■Sltl ;11 CIRCU •• ,,..,1 
HO IF y■•rll THEII PRH'I' AT 0,01"!111"1 8C TO 1150 
120 LET ■•(xb-1■ 1/(ya-rbl 
UO LET 1bsCu+11t+Hl/311 LET Jh•lr■+rb+t■HI 
140 IEEP .Ol,201 IIIK 31 -PLOT 11ll,rll1 IIIIC 7 
150 NEIT • . 
151 LET d•" · Lecui - 9"Ntric11111 care cucentrul JajuHtalH dtstutet dhtr• 

t11ntrnl cer1:alut det •i i••rda âte •t tl■ r■u 1/J ·Ilia rua nrculoi . tlat. 

1152 LET 1•1t LET 11a1e1. LET ,n•1„ LET ._..... ·Lff ,t ......... a,, LET ■nd■-20 
153 P 01 80 IUi IHO 
160 
110 -t-1'11 s-,1,s sm z-,11, 

11180 .... c-coa aa LEf ,a■,c♦r„1• a LET .. , ...... 111,0-rlltl LEf •ll•C••••II+ 
Hl/31 LET rh•h..♦.11+.-llJ . 
51t0 CJRCLE 181.!•• 11 PLOT •!11.[U ..... -••• ,.-, •• IIIAII .... , •• r11-rn CIRCU 11l,1: 
11,11 IEEP .Ol,"111 PAUSE 01 u:T ...... 11. LET ,11a•rll1 u, ........ LET , ... , •• INK J 
1 CJRCLE IH1.I~,l1 CIRCLE 111a,rti.,1 

.5200 1G IUi \'IZHI t• 7 · 
5210 IIEll • · 
1220 IETIIRN . 
5230 PUIT ... ,. •• , IIQIII.. ftVH !uo-110,,.-,., 11M Mit ......... rtt-,. 
,5240 IETIIRI · 
6"0 NPE1 h IIJRISI 31- I• .71 CU 
60H lltl dlf'!l . . ·· . 
6020 LET da· Fi ■ 4 u11 tttmet Ur,i• P 11■ . punct nrtNU al ■■■i care, I• 

H •fl• lacul ~rtc Al -.uctalui ft • tntarpcti• • ·• a.iHCto■r■i ••1lliu 
hi POA cu c11rcul circ1101ffi ■ trtun.llialui POA.· · ,o:so PRINT I nllT I PIINT I PRINT,. P INT ~ PRI•T ,:n1•T, FOR j•l JD LUI ••• 
PRJNJ dUl11 ~ ,OS,•201 IIEH i . ; . · 
6040 HUSE 01 CU . • • 
l,051 10 SUI -10001 LET ac•60s-·LET -ycal,01 LEI r .... , Lff ·*aal40t l.El ,.-,- CIICLla 
111-,,11,111 PLOT ■c,rca. MIMI ■r-■c,r■-rc • t, 
606. POII a•.4·T8 -l.f STEP·,2 . 1 
6070 CUICLE tc,ri::.1r • ·· ·, 
.... LEl ..... ,♦r-.;a „ LE'I' ffS,..,,= u CIICL-1 ·w,Yhl. . -:ro: ru1 ~~n .. -:.-~=j:.:1a. a.&1~t::"",:t,2a. l,,il ......... , .. -L1, ,r• 

...... '■r-cl · 
Hi• t.n -rl ... f- .... ---- lFP ..... : 6120 ~ra.-..... 11 

~·11·-



tllO LU ... , ... r-acl/2t LU 1ee,.c••11 ~n ~,c-♦fl•TAII (.a/211 f!ÎtT ac,,c:, NMI 
··••c;,••rc1 IK 31 CJACLE ••• , •• 1, IEEP .n.201 1111 1 
6140 IIUSE G 
615G PLOT 1c,1c1 IRH INVERSE lr ■e-1c,,a-,c1 CIRCLE OVER l11r,,r,ri1 PLIT a.a,, 
.a1 IIIA■ INVERSt l11,-1a,,,-,a1 11111111 l■VERSE l11c-1,,rc-,,1 CIRCU aa,ya,11 PAU 
9E 01 CIRCLE ••••••• 
616G ■EIT • 
6170 PAU&l G 
6110 FOI ••-Pl/2♦ .I TO Pl/2♦ ,3 ITEI' .l 
6Sto LEl a,•ac ♦r•COI ea LET 1'••rc•r•IJ■ • 
6200 LEt ■•-IITM &I LET c•Cac•••l/21 LEI ••1,c+1pl/21 LET 1r•l1c+1al/2: LET ,r• , ... ,.,-,, . 
6210 LET rl•IIR •AII C1r-••>•2•AII ◄ 1r-,alA21 ---
6220 LET ••••••♦r-acl/21 LET •••1c•dl1 LET ya•rc+dltTAIII la/211 CJRCLE 1p,Jp,t1 
li J1 CIRCU aa,ra. 11 IU:P .02,201 IIIK 7 
6230 .u, • 
62S5 LEl ci•" L11C9I ••-trJc1aadiatoeraa ••••--t•l•I nterior crrcului. 

6241 LET 1•11 LET ~ .. , LET ,.aa•la LET daund••51 LET ,iaaanda•l21 LEl •nda•20 
6245 PAU&E G1 U IUi IJOO 
6300 RETURII 
7000 PLOT o.o, •••• ns.o, .... 0,1751 IRAII -255.0& ...... ,-&75 
71&0 RETUIIII 
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LOCUl 
9eo•et,tc 
:doua ce, 
CUt'i aeca 
nte c•r• 
au corda 
1118 rtxa • 
co■una_ • 
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LOCU l 
••o•etrtc :doua por 
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·ecante li 
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f~"&-Ua 
cerc care 
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Q LOCUl 
9eo•etrtc 
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CAf'ITCUL '2 

FIZICA 

2. 1. OSCILATU 

ln ac..t. cAPit.~1 n• prapun■a - .,.at.- aadul in car• poat.• 

41 ut.illzat calculatorul ..-rsanal in cadr-ul ar•lar de fizica. 

capitalul OSCILATU. 

Au fost. •l.abarat.• 5 prG9f"- pantr-u ac-•ta t-. aici fiind 

pr-azantate pr-i-1• 4 indicindu-- aadul lar da ut.Uizar-• in 

cadn.11 lectiilar. 

- OSCILATUl -
Lectia inc- cu pw,ar-- in avid■nta a aiscar-ii unui pandul 

vr-aYitatianal si a unui pendul ■1-tic. 6e tr-■c■ apai la uttll­

zar-- pr-09r-aaului OSCILAT!Il. 

PMINA 1 

Se vizualiz-• - aanitar un oscilat.ar- in pazit.ia da achi­

libr-u ( PE.a. S. at.r--• at.■ntia •l■vului ca •l va fi pus in •is­

car.• sub ac1:iun■a un■i -fart• _t.,.iaar-•.- Apasind a tasta inc■-

aisc.-- da oscilati• a oscilat.arului. Elavii ~va C!I •isca­

,... ■st.• si..tr-ica fata dii PE si ca -t• p.,.iadica. S • d •fi 

nes t • •isc ar•• as ci 1 a t. ari•• 

PASINA 2 

Oscilat.anal in paziti• ci■ ■chilibr-u st .prin -•--- unai 

tast■• trece intr--a paziti■ _..ecar■• Pazitia oscilator-ului -fat• 

de PE -t• indicata cu ajutor-ul v■ctar-ului de paziti• y. B • 

d •-fin• st• • 1 an g • t. ia. -••inel a tasta ascil•t­

rul ist aad:l-fica paziti•. si siaultan - -itar- --•i vector-ul 

alan9atie ccr.-atQI". Tinind ••-t.• a tilRa oscilat.ar-ul va. 

afect.ua 6 ~ilatii. 

PABINA 3 
Se aduClt oscilat.arul la distanta -i- -fata da PE. 9 • d e 

fin• st e a• p li t u·d i n • a. S. ... a- a tasta si -

aduce oscilat.ar-ul la distanu -i- de PE. dar- ded--..bt.ul ei. 

PABINA 4 

Sit ur---t• da cat.r-e el-1 aiscar-- siault- a dai aacil­

t.art cu -litudini di-far-it.■• 

PA&INA 5 

Dllfin■-t.• oscilat.ia c-let.a. S. ..,...,._t• da cat.r-• elevi 
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aisc:.,.._ oac:Uatcr~iui. crtn ;of,- pln• ii.a • ._..,,,,.. in PE. S • d • -

f I n • • t • o• ci 1 a~ ia co• F 1 a ta. Se •t~•­
•t-:tt& ca o oecileti• CC111Plllt.a PDM:• inc...., din cric• PGZiti• • 

osc:Het.arului. a. --- o ta■ta •I - Yiaualizaua inca o -■cil• 
ti• c~lat:a. 

PAGiNA 6 

hfi,...t• pari„da ■t frec-ta. PII -itar - irraotstr-.aaa 

durata 111 nuawarul de oscilatu CC111Plftll. Sit solicita elltvUar ·­

calcul~z• durata-• 05Cilati1 c-1.te ai • • d • f t n • • 

t • p • r i o a d •• Se care - - calcul-• -.al dit o■cil­

tii c-lat:e din unit•t- da ti_.. • • d •fin•• t • 
f r • c v • n ta ■i - •~ll-t• relatia dintre ele. 

PMINA 7 

· Prnint• atac.-- siault- a doi. o■cilatm-i cu fr9CYmlta 

difarite. 

PMIIM8 

Pnninta ■isc.-- w..i oacilat:.r a 

aadificata da la -1-- o.la 

-- 08CIUITll2 -· 
a. r1NCtuaU•-• ,_,._ • 1... • •-=-• 

-litudine. a. trace~ la utiUz..-- ""99r-1ui 

PMINA l 

fi 

alonwatie, 

CB:ILATl12. 

a. vtzuali•-• - -•tar a•-=- ci.--J.-a unt-f .... a 
unui .abil, ■iaaltan au aiac.-aa 1111eil..,.i• • pruia::tilti ■-1• 

- a,ca O,,. -.sind ~ce■iv tastei• - vizual.iz-• al....-ia v 

ca proi~i.s ~ ....:tarulut • paziti,e • .abilului •ce - ■isca cir 

cular. 

PMIIM 2 
ln ti- ce aabtlul __ ai■ca circul.- - ur..-e, ta variatla 

vectar'Uhd elan,at.t■ • a•:Uatarului. 

PMINA 3 

Stabil~ relatta dintre " ■i r (y prai11cU• • lut r). 
I 

PMINA 4 

R9altz~a .---~ ra4ica a lut ,-f (t:). Se insfs-t:a a­

-• ,f-t:ului ca aadulul vac1:arulut ,. ■lall9A1:l• - POllt:a atrtine 

1• arie• -t din ~ ereoftca. 

PAGINA S 

La -tul init:lal aacUetarul nu - .-te in pazitia dit 

achiltbru. S. c■r11 ■19Yil_.. - d■tartdna -1-- 11lan-ti■i la 

~ tnU:tal. ,._,nd a t:-1:a r■latUl■ --- - ... u:air-. 
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LA un -t ul~iar ot1Cilatarul ocupa alta pozitiw ( prin 

-•-r•• -i ta•t•. S. cer• •I-ilar - Bteraina aodulul lui y 
la -=-t: ~ ultartar. Ba deduc• 1...- da at11e.-a. 
PAGINA 6 

V-ifica raSPun-il• dat• de •lavi. La apa._._ un•i ta•t.• 

osctlatarul ravin• tn pazitia inttiala. iar la a nma -a-• •1 

oscil-za •i siailtan se r-r•zinta orafic 1- da ai11c:.-a. 
PAGINA 7 

hfineste faza miscarii. O.Cilatarul -t• in p-iti• de echi 

libr-u iar 1• un --,t ult.,..iar ( apastnd a tast:& > ajur199 in -

ziti• ~-A/2. Se cer-e •lavilar •• indic• valaar-ea arv..--itului 

functiei ■inu• din ecuatia de •iscare. Ar9uaentul functiei sinus 

din ecuati• de aisc.-e -te Pl/6. S e d e f i n • • t • 
Z & ai SC Ar" ii. 

f ·-

Apaaind a t-t• -.- r-elatlile necesare. Se cer-• •1-Uar .­

indice pazitia DIICilatarului daca faza -t• PI/2 r-ad. 

PMINA 8 

Indica pazitia o■cilatar-ului la ac-t -,t. S. cere elevi­

lor- - indic• pazlti• asc:ilatarului dac• faza -t• SPI/6 r-&d. 

PMINA 9 

Indica p-iti• oscilator-ului 1• &ce9t .,..,,t,. 
PMINA 10 

Uustr-■-z• aimc.-- ascilatarului cind faza variu• d• la: 

o PI/2 

PI/2 .J PI 

PI JPl/2 

3Pl/2 2PI 

Pr-afesar-ul d • f i n • • te pul••t·ta • i 

„ i i O S C i l • to „ i i. \ 

PAGINA 11 

Evalu-za 9r-adul da asiailare • nat:iunii de PUl-tie. 

-• DSCILATII3 ._ 

.• Ca -

Se r-eactualizeazâ nDtiunea de l"e • vitezei. S. tr-ec• -i 

la utillzar- pragraailui OSCILATII3. 

PAGINA 1 
St&bil-t• levatur-& dintr-• viteza ascilat~rulut sic-­

ta - axa Qy a vit-•l aabilului ce - aisc• circul.-. 

PASINA 2 
Deduc• exp,._i• vit-•i ascilatar-ului in functi• da tt-. 

I-vin- de pe aonit:ar- - trece in caietele elavilar-, iar prof-
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flUMII Hei~ 1_.....,_, cu ci-1...-t! !~ vit-ci. 

PMUNA :S 

pttn apasa,-i 9UCC_i_ cit, tast:• - •Junee lA ai:•biUt•tlJ,j; 

llwH ac:ca&ar•U•t• Prof-.al v• diriJ.a Prin intrabari ratimu,·­

-tul •levilar. 

PAGINA 4 
Yiinw:Uzaua arientr- -tarilor ••" ■i v prin .-...-i 

'!IRM:f:-i Y11P de t-ttt. 

-* OSCILATU4 .._ 

S. revaci not:iunU• de -.ie cinllt.ica, --•l• patantiala, 

•ffllr9i• t.ot.ala wi -PF"9SUle lar aat:-tica. 811 scaat■ in 

e.-ldtlnta tr--fcr-•• rect,-rcxa • -•i.t pateni:ial• in cinati 

c&, si in,,.,..•• in ti.-ul ai■carii dit osc:ilatie. Se trec:11 1• utili 

z•~- PrQ9ra&alui OSCILATIJ4. 
SEi'.:VENTIII 1 

Osc:tlatar -ic C --.1 ■last:ic) ■caa din POZiti• de 

■chil ibr,u. 

SEC\IENTA 2 

Prin --.succ-iva a unei t-te - vizualiz-• ■isc­

r- aacUatarului st valorii■ ~:I.ilar PGl:antiala. cinatica Iii 

t.Dtala la dH--ite -,te. La -- 1:-1:ei SPM:E, a■cila1:­

rul - ...-1-• din paziti• initiala Iii si■ult:an - ,._--tnta 

_. ... ,c dapand■ftta -••• pat■ntiâl■ ■i cirwtice de ■lilln!lâi•-

LA .....,._ unei tast:■ - realizaaza -• 
Ec + Ep • Et • cmmt. 

l.llci:i• continua cu claducaraa • cau-e ■lavi • -pr-iilar 
,e, 

-•••• cin9'1:ic■• pat■ntiale si tatai• a aacilat:arului ■i cu 
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10 tl.S I PrUllT f:'I.A!3M IJAT 2!,111"0PRESTE CASf.TOFONUL~t !"l,iJSE 01 CLS I l'APEII 61 •:,srl1'li=~s: 60 SUJ 9COO, 
SO 60 SUB n'OG: PRINT AT 1 ,2: PAPER St U: ţfl2 TO I I FOR i •2 TO 201 PRINT AT i, 

I: PAPER 71tS:tS(? TO l;AT i-1,301 PAPER S: •1 IIIEXT i 
5S PRINT. PAPCR 7:Aî 31l1; 0 1NSTITUTUL"1AT 4,,r"IE TEHNICA IE CALCUL":AT 5,15J" 

51':AT 6,IO;"IN~OR"AT!,A ;AT 7,7:"f UCU RE S 1 I" 
• 60 PRINT AT.0,9: PAPER Z; lNK 6; "1AT 10,91" OSCILATlll "1AT 11,91 

65 PRINT PAPER 7;AT ll,2:"REALIZATOR 0 1AT 14,3; 0 Setti1 tist••• 11 ;,09r1■•"1AT 
JS,3;"infor ■•t1te pertru 1nvata- 0 1AT J6,31"1int s1 1nstru1r• in tola-01AT 17f31 

"borăre cu•;~T 18,2:"LICEUL. »E "ATENATICA-FIZICA"1AT 19,131"NR.l"1AT 20,71"T N 
I SO AR A" 
69 60 SUI '1280 
7C IF CODE !INKEVS)•7 1HEN 60 SUI '1500 
80 FOR i=2 TO 2Q1 PRIN~ AT i,I; PAPER 71tS:tSl2 TO l1 NEIT i 
8~ P~iNT AT 1,2: P~PER 5;tt;tl!2 TO l; FCR 1•2 TO 201 PRINT AT l,11 PAPER 71tS 

:tS(2 10 l;AT i-1,30; PAPER 5:' ": NElT i 
90 PRINT AT 4.10; PAPEP. 7:"TE"A LECTIEI";AT 6,5," nISCAREA OSCILATORIE• 

100 PRINT PAPER 7;AT 11,2:"DEFINESTE NOTIUNILE: ;~T 12,S:'- ■ 1sc1re asc1l•tori1 
':AT 13,5;'-oscilatie ca■pleta':AT 14,S;'-elon91tie":AT 15,51"-1■plitudin1"1AT I 
,.s:"-perio•d1°1AT 17,5;'-frecvent•• 

102 60 SUI '1280 . 
105 IF CODE !INKEYSl•7 THEN 60 SUI 9500 
14'1 CLS: JEEP 0.01,7: JEEP 0.01,241 JEEP 0,05,13 
ISO LET di•O 
170 CLS I PLOT 0,01 IRAW 25,,0: DRAW 0,1751 DRAW -2ss,01 DRAW o,-175 
180 PRINT PAPER S; INK 1; JRI6HT !;AT l,30i"l";AT IO,l1"PE "1AT 20,l3;"0SCILAT 

IE NECANICA" 
181 PLOT 48,160: DRAW 11,0: PLOT 48,92: DRAW 11,0: PLOT 48,23: DRAW 11,0: PLOT 

54,160: DRAW 0,-137: PLOT 54,160: DRAW -3,-4: PLOT 54,160: DRAW 3,·4: PLOT 51,96 
: DRAW 6,-8: PLOT S7,'I,: DRAW -6 1-8: PLOT S4,231 DRAW -3,4: PLOT 54,23: DRAW 3,4 

183 PRINT AT 6,7;"d/2°;AT 14,7; d/2°: PRINT INK 2;AT 10,4•" ": PRINT 10:AT 0,1 
O;"Apas1 D tasta": PAUSE 01 PRINT I01AT 0,101" I 

185 FOR 1•13 TO 11 STEP -1 -
186 PRINT AT 1,4;" ";AT 1+1,41" ": PAUSE 7 
187 NEXT l 
198 PRINT AT 11,4:" " 
1'10 PRINT 10:AT 0,01"Pimtru cantinu•re apas• o tasta• 
200 FOR 1•10 TO 2 STEP -1 
202 PRINT INK 2:AT 1,4; 0 ";AT 1+1,4:" • 
203 PAUSE 4 
210 NEXT 1 
211 FOR 1•3 TO 18 
213 PRINT INK 2iAT l,4r" ";AT 1-1,41"" 
218 IF INKEYS<·>" THEN 60 TO 230 
219 PAUSE 4 
220 NEXT I • 
221 FOR 1•17 TO 2 STEP ·I 
223 PRINT INK 2•AT 1,4;" ":AT 1+1,4;"" 
22, IF INKEYS<>"' THEN 60 TO 230 
22b PAUSE 4 
227 NLiT I 
229 IF INKEYt=•• THEN 60 TO 211 
230 IF ali=I THEN 60 TO 1232 
232 CLS: BEEP 0,01,7: BEEP 0,01,241 BEEP 0,05,13: PLOT 0,0: DRA~ 25S.01 DRAW O 

,175: DRAW -255,0: DRAW o,-175: PRINT AT 4,3;"0PTIUNl:";AT 6~5;"1,·Reluare":AT 7 
.s,•~. Continuare": PLOT 0,100: DRAN 255,0: PRINT I01AT 0,0: Ce dorit:' (1/21° 

233 I~ INKEY$='1" THEN 60 TO 170 
235 lF INKEY!="2" T~EN 60 TO 240 
23b IF CODE IINKEYSl 2 7 THEN 60 SUB 9500: CLS t 60 TO 232 
237 60 iO 233 
240 CLS: iEEP 0.01,7: JEEP 0.01,24: BEEP 0.05,13 
250 PLOT 0,0: DRAW 255,01 DRAM 0,175: DRAW ·2S5,0: BRAN 0,-175 
260 PRINT INK I; PAPER S: JRl&HT !:AT 1,30;"2":AT 10,1:'PE ":AT 20,15:"ELON&AT 

IA y"; PRINT INK !;AT 1'1,25;"" 
263 PRINT IO;AT 0,10:"Apasa o ta•ta" 
265 PRINT INK 2:AT 10,41' ": PAUSE O 
300 FOR 1=10 TO 2 STEP -1 
301 IF 1=6 THEN 60 TO 305 
302 IF 1=4 THEN 60 TO 310 
303 IF ls2 THEN 60 TO 320 
304 PRINT INK 21AT 1,41" ";AT 1+1,4; 0 ": 60 TO 350 
305 PRINT JNK 2;AT 1,4; 0 ";AT 1+1,4:" 0 1 PLOT 36,92: DRAN 0,271 IRAW ·3,-41 PL 

OT 36,Jlq, DRAN 3,-4 
306 PRINT AT 'l,51"1"1AT 8,5; 0 0 : PAUSE O: PRINT AT 10,4;" "1AT 9,41" "1AT 1,41" 
"1AT 7,4;" "1AT 'l,s;• ";AT a.s,· •• 80 TO 350 
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310 PRINT lNK ?;AT t,41' "1AT 1+1,41" "1 PLDT U,'21 PAii 0,431 IRAII -3,•41 PL 
OT l6 1351 tRAII 3,•4 
111 ;RINT AT 7,51', 0 1AT 6,i1" "1 PAVS{ 01 FOR i•l0 TG 3 STEP ·11 PRINT AT 1,41" 

1 NEIT 11 PRINT AT 7,51" 1AT 6,51 1 80 T~ 350 
320 PJINT INk 21AT 1,41" "1AT 1+1,41" "1 PLOT 36,921 tRAN 0,59: IRAN -3,-4: Pl 

DT 36 151: IRAII 3,-4 
3il ~RINT AT 5,51"r•••"tAT 1,s,• •• PAUSE.oL FOR 1•10 TO 2 STEP -11 PRINT AT i, 

41 '1 NElT 11 PRINT AT 5,51 "1AT 4,51 1 10 TO 350 
350 IIErT I 
351 FOR k•O TO 5 
352 FOR 1•2 TO 10 
355 PRINT INK 21AT 1,41° "1AT 1·1,41" • 
356 IF 1•9 DR 1•10 THEN 60 TO 360 
357 PLOT 36,921 IRAN 0,67•8•11 PRINT AT l+l,41' • 
.l51 PAUSE O :~9 PRINT AT l+t,4; 0 • 

360 NEH I 
3'0 FOR 1•11 TO 17 
3il PRINT INk 21AT lt41" '1AT l·l,41" • 
372 IF 1•11 THEN 60 O 380 
371 PLOT 36,921 tRAN O,l1ft1-lll PRINT AT 1-1,41" • 
37•' PAUSE O 
37! PRINT AT 1·1,41'" 
310 IIEIT I 
390 FOR 1•11 TO 10 STEP ·I 
392 PIUNT INK 21AT 1,41' "1AT l+l,41" "1 lf 1•11 gR 1•10 THEN 60 TO 400 
393 PLOT 36,921 IRAII 0,8•111·111 PRINT AT 1·1,4; 0 

394 PAUSE O 
395 ,RtNT AT 1+1,41" • 
400 1fEIT I 
410 ~OR 1•10 TO 3 STEP ·I 
412 PRINT INK 21AT lt41" 0 1AT l+l,41" • 
413 lF 1•10 OR 1•9 TH N 60 TO 420 
414 l'LDT 36,921 IRAII 0,8119•111 PRINT AT 1+1,41" • 
416 f'AUSE O 
411 ~RINT AT l+l,41"" 
420 NEIT I 
♦21 N!:IT k 
425 t• ali•I THEN SO TO 1232 
440 C.S I JEEP 0,01,7: JEEP 0,01,241 JEEP 0,05,13: PLOT 0,01 IRAII 255,01 IRAII O 

,1751 DRAII -255,0: IRAII o,-1751 PRINT AT 4,31"DPTJUNl1"1AT ,,51'1. R■luar■"tAT 7 
,51"2, Continuar ■•, PLOT Oil001 DRAII 255,0: PRINT IO;AT 0,01 Ce doriti? 11/2)" 
445 t= INKEYS•"l" THEN 60 TO 240 
450 1: INKEYf•'2" THEN 60 TO 460 
455 1: COIE IJNKEYSl•7 THEN 60 SUI 95001 CLS 1 60 TO 440 
456 6) 10 445 

, 460 C.S I JEEP 0,01,71 JEEP 0,01,241 JEEP 0,05,13 
462 PLOT 0,01 DRAII 255,0: DRAII 0,175: DRAII -255,0: DRAII 0,-175 
•65 PRINT IIIK l1 PAPER 5; JRIBHT l;AT 1,30;"3';AT 10,l;"PE "1AT 20,18:"A"PLITU 

lftlEA' 
470 FOR 1•10 TO 2 STEP ·I ~ 
472 FRJNT INK 21AT 1,4;" "1AT 1+1,4;" • 
474 IF 1<>2 THEN 6D TO 477 
475 ~LOT 36,92: DRAN 0,59: JEEP 0.1,201 PRINT AT 3,41' ";AT 6,61'yaar •A'1AT 5, 

61" ': PLOT 45,1201 DRAII C,7: PLOT 82.1201 IRAII 0,7 
476 PRINT IO;AT O,I01'Ap1sa o tasta": PAUSE 01 PRINT tO;AT 0,10:' 

•,·FOR i•l0 TO 2 STEP ·I: PRINT AT 1,4;" '1 NEIT i: ~RINT AT 6,5;" ":AT S 
6• •• 

• 477 PAUSE 4 
480 NEIT l 
482 FOR 1•3 TO 18 
484 PRINT INK 21AT 1,4;' "1AT 1-1,4;' • 
485 IF I 018 THEN 80 TO 488 . 
486 PLOT 36,921 DRAII o,-59: BEEP ~.1,20, ?RINT AT 17,41" ';AT 14,6:"r••x •A"1AT 
13,61' ': PLOT 45,561 DRAN 0,7; PLOT 12,56: IRAII 0,7 
487 PRINT I01AT O,IO;'Apasa o tasta'1 PAUSE O: PRINT I01AT 0,10:' 

"1 FOR i•3 TO 18: PRINT AT i,4:' ': NEXT i: PRINT AT 14,S;" '1AT 13,6:' 
US PAUSE 4 
489 NEXT I 
492 CLS: BEEP 0,01,71 IEEP 0,01,241 JEEI' 0,05,13: PLOT 0,0: DRAII 25S,O: DRAII O 

,175: IRAN -255,0: IRAN 0,·175 
494 PRINT PAPER 5; JNr lt PRl6HT ltAT l,30:'4';AT 2~,IO;"A"PLITUDINI DIFERITE" 

1AT I011;'PE 'tAT 10,ll;"PE ";AT 12,z;'l :AT 12,12,"2: PRINT INK !; PAPER 5;AT 
6,20; ;AT 7,201" Al<A2 ';Al 8,20;" 
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495 FOR Q•O TQ' 
501 LEl I l•'?: LEi :1„11, urr 11t1•01 i.E'f ••. , 

- sc,2 PRINT HiK 2;Af l ! .41 ,_ • •1\T 11+• ,ţi• • 
SC14 ;>R!NT l.lK 21 U 12, 14i • ',AT \2½&, 14; • "1 !"Al.lSE 2 
506 Pk!Nî lNK 21~î 12-a,141· "1AT 12.1c,• "1 PAUSE 2 
510 IF ~••O THEN 60 TO S2Q 
511 IF 5•~1 THEN &O tO 530 
512 lf ·••2·TREN GC TO·sco 
520 IF 11•6 lHEN 60 TO 525 
522 LET ll•ll-&1 LET 1?•12•2•1 
524 80 TO 502 
525 LET •••1: LET 1•-11 LET 11•71 LET 12•3 
527 80 TO 502 
530 IF 11•14 THEN 80 TO .535 
532 60 TO 522 in ki'Tr;~~ LET ••li LET H•U& LET 12•17 
540 IF 11•10 THEN 80 TD 550 
542 BD TO 522 
550 NEXT n 
556 PRINT IO;AT O,l01"Ap■1■ o t ■sta•r PAUSE 01 CLS 
557 lF. ■li•t THEN BD TD 1232 
560 CLS I IEEP 0,01,7: JEEP 0,01,24: JEEP 0.05,131 PLOT o,o: IRAN 255.01 DRAN O 

,175: IRAN -255,0r IRAN 0,-1751 PRINT AT 4,3•"0PTIUNl:";AT 6 5;"1. Relu1re"1AT 7 
,s;•2. Continuare": PLOT 0,1001 IRAN 255,01 PRINT t01AT o,o, 1ce doriti? 1112)" 
561 IF INKEYf•"l" TKEN 60 TO 460 
563 IF JNKEYt••2• THEN 60 TO 570 
565 IF CODE IINKEYfl•7 lHElt 60 SUI 95001 CLS 1 80 TO 560-
566 &O TO 561 
570 CLS I JEEP 0,01,71 JEEP 0,01,241 JEEP O,OS,13 

gţ~ ţ~y~T0 ·f~K·~~-p~~:R0;1•::reat 1 î~Ar1~~~0;1g~ii½ ,~~1iPE1?:AT 12,2,•1·1AT 20 
,ll;"DSCILATJE COMPLETA" 
574 PAUSE 201 JEEP 0,1,101 JEEP 0,1,20 

UJ ~~M·11.~02:AfTf~4;! ·,AT 1+1,41°· • 
578 IF 1•2 THEN 60 Tu 580 
579 PLOT 56,92+1•110-111 IRAII 0,11 80 TO 585 
510 PLOT 56,92+8•110-111 IRAtl l,O,-Pl1 80 TO 590 
585 PAUSE 4 
590 NEXT 1 
600 FOR 1•2 TO 18 
602 PRINT iNK 21AT lf41" "iAT 1-1,41" • 
604 IF 1•18 THEN BD O 606 
605 PLOT 64,156-8•1l-211 DRAN 0,-81 80 TO 608 
606 PLOT 64,156-B•U-211 DRAN -a,.o,-PII PAUSE 21 so TO 610 
608 PAUSE 4 · 
610 l'EXT 1 _ 
620 FOR 1•18 TO 10 STEP -1 
622 PRINT INK 21Al 1,41" "1AT l+l,4; 0 • 

624 IF 1•10 THEN 8D"TD 630 • 
UZ ~t3} it:it•;~1c-~~:-i~AJL8f8;6~i2I01a1: 2,-.2:' IEEP.'O, I, 101 JEEP O.I ,201 &O 
TO 640 ; 
635 PAUSE 4 
640 NEIT 1 

.645"PRINT 10,1T 0,10,·A,1•• 

650 PRINT INK 11 JRISHT 11 
651 IEEP O, 1, 10 

\ 
o tasta~, PAUSE 01 PRINJ IO;AT 0,10;" 

PAP~R 51AT 10,111"PE "1AT 12,12;"2"1 PAUSE 50 

652 FOR 1~6 TO 2 STEP -1 
654 PRINT INK 2;AT I, 14Î • "1AT l+I, 141 •· • 
655 IF 1•2 THEN &D TO 651 
656 PLOT 128,124+8+(6-111 IRAII o,a: 80 TO 660 tii ~k31e1i8,124+8•C6-U1 HAJI 1,.0,-Pl1 60 TO • ., 
.665 NEIT 1 
670 FOR 1•2 TO 18 
672 PRINT INIC 21AT lt141" "1AT 1-1,141° • 
674 lf 1•18 THEN 80 D 676 · 
675 PLOT 136,156-8+11-211 IRAN 0,-•r 90 TD 671 
676 PLDT 136,156-B•ll-21r IRAII -1,0,-Plt PAUSE 21 10 TO 680 
678 PAUSE 4 .. -
680 NEIT l 
690 FOR 1•18 TO 6 STEP -l . . 
692 PRINT UIIC 21AT'l,t4; 0 "rAT 1+1,141° • 
694 IF 1•6 THEN BD TO 70G 
6'P5 PLOT- 128,!9+1•118-1 li IRAII 0,81 iD TO 705 
700 PLOT 121,1241 IRAW -2,-2, PLOT 128,1241 tRAII 2.-2: IEEf' 0.1,101 SO TO 710 
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705 f'AUSE 4 
710 •EIT l 
720 PRIIT ,o,AT O,lor•A,11• o t•1t••1 PAUS[ 01 CLI 
721 lf als•l TMEN ~O TO 1232 
722,ClS I IEEP 0.01,1, IEEP 0.01,241 JEEP o.o~.IJ 
724 PlOT O.O: JR~• 255,0t DRAM 0,1751 JRAW ·255,01 IRA• 0,•175 
725 PRINT AT 4,l:·o,rtUM11',Al 6,5;"1. RPluare";AT 7,5;'2. t=ntinuare•, PLOT o, 

1001 ltRAil 255,(• 
726 PRJNT t0:A1 o,o:·t• dor1tl' !l/21' 
7~0 lF INKEYt•"I' THE~ 90 TO 570 
734 lf 1Nf.[Yl•"7" THCI ~n TC 738 
7l5 lf CO~E !INkETSl•7 lHEN 60 SUI ,so~, CLS: 80 TO 722 
73e 60 TO no 
73t CLS: JEEP 0.01,71 JEEP O.Ol,24: JEEP f>,05,13 
740 PLOT O.O: JRA• 255,01 IRAN O 175: IR4W -~5,0: IRAW 0,·175 
750 PRINT INK l1 PAP[R 5;AT 1,30t"6':AT I0 1:1'PE '1AT 20,l01"PERIOAJA SI FRECY 

ţNTA"1Al 4,7;'Nr. de 0st1lat11lnl1 ;AT .,171 ~urat•itl:"1 PRINT AT 6,JO;•s• 
7~2 lFT t•Or lET n•Or PRINT AT 4,271n1AT o,271t 
.. .,., rn1;1 , ..-n Tn ~ 

760 fOR i-~ TO 2 STEP -I 
163 PRiNT INIC 21AT 1,41' '1AT 1+1,41• • 
71,4 PAUSE 4 
770 IIEIT ! 
180 F DII 1 , ; TO I 8 
181 PRINT INK 21Al 1,4; 0 ';AT 1-1,41" 0 

~82 IF 1(}10 THEN &O 10 787 
784 LET t•t+I: PRINT AT 6,27,t 
717 PAUS[ 4 
790 NEIT I 
100 FOII 1•17 TO 10 STEP -I 
801 PRINT llik 21AT 1,41" ";AT 1+1,41' ' 
802 IF 1(>10 THEN 60 !O 805 
803 LET t•t+l1 LET n•n+l: PRINT Al 4,27;n1AT 6,27;t::IEEP 0,01,101 60 TO 810 
80~ PAUSE 4 
810 NEJT I 
820 NEXT f 
830 PRINT t01AT 0,101"Ap111 D tast,• 
131 PAUSE O 
833 FOR k•' TO 17: PRINT PAPER 7;AT t,ll;" ': NEXT k 
841 PRINT IO;AT 0,101' • 
850 PRINT PAPER 7:AT IO,l2,'T•t/n•12sf6c2s" 
851 FOR 1:0 TO 20: NEIT i1 PRINT IO;AT O,IO;"Apasa o tasta• 
852 PAUSE u 
853 PRINT t01AT O 101' " 
854 PRINT PAf'ER 7;AT 12,12:" •n/t•6112s•0.5s' 
855 F,R 1•0 TO 20, NEll i: PRINT t01AT O,IO;'Ap1sa o t11t1' 
856 PAUSE C 
857 PRINT 10:AT 0,101• ': PRINT PAPER 71AT 16,121'•> •T•t• 
858 FOR 1•0 TO 201 NEIT 1: PRINT l~;AT O,O;'Pentru continuare apasa 0 tasta': P 

AUSE O 
85~ IF ali•I THEN 60 TO 1232 ~ 
860 CLS 1 BEEP 0.01,71 JEEP 0.01.24: JEEP 0.05,13: PLOT O,Q: ,RAW 255,0: DRAM O 

,17~; JRA~ ·255,0r DRA~ 0,-175: PRINT Ai 4,3:'0PTIUHI,'1AT 6 5:'1, Reluara';AT 7 
.~;'2, Continuare', PlOl 0,100: DRAM 255,01 PRINT eO•AT 0,0: 1Ce doriti' (1/2)" 
8bl IF INKEU•' I' THEN 60 TO 738 
863 IF INKEYt••2• THEN 60 10 Bbb 
Io& IF CODE IINKEVfl: 7 THEN 60 SU! 9500: CLS: 60 TO 860 
86~ 60 'TO hl , 
866 ClS : JEEP 0,01,7: JEEP 0,01,241 JEEP 0.05,!3: PLOT 0,0: »RAM 255,01 »RAM O 

,!75: DRAM -255,01 IRAW 0.·175 
!70 PRINT INk l; PAPfR 5:Ar i,30:'7':AT 2ols:•~RECVENTE DIFERITE (l)":AT 10,1: 

'PE •,~r 10,ll;'PE ';AT 12,2:":':AT 12,12:'2: FOR ~•6 TO 13: PRINT PAPEP 7;AT 
t.19: ': NElT k: PRINT l>t.PER 7; lNK !;Al 7,20;' l< 2';AT 10,20:'n!c"iAT 
1'2,7li;•r,1•• 
877 LET nl•=: LET n2•0: rr:N; P~PER 7:AT I0,231nl;AT 12,231h2 
87t FOR nsO TO b 
880 LET il•I0: LET 12•101 LET 1••0: LET alai: LET a2c1 
890 PRINT INK 2:AT 11,4;' 'IAT ll+al,4;" ' 
8'1:1 PRINT !NI: 2;AT 12,14;' •AT 12+a2,14:" '1 PAUSE 2 
894 PRJ~T INK 21AT 12·a2,l4:~ '1AT 12,141" ': PAUSE 2 
900 IF •••O THEN 60 T~ 920 
'102 lf sw:i THEN 60 TO q40 
904 lF s••2 THEN SO TO ~60 
900 JF swa! THEN 60 TO 980 
907 IF •••4,THEN 60 TO 1000 
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~oa IF _, TffEN &O TD 1020 
910 JF •••6 TffEN 60 TO 1040 
912 IF s■•7 TffEN 90 TO 1060 
920 JF 12•2 TffEI 60 TO 925 
923 LET Jl•Jl-111 LET 12•12-2••2 
924 60 TO 190 
925 LET 11•51 LET t••l1 LET 12•-11 LET 12•2 
927 80 TO ·no . 
940 JF 12•10 THEN 60 TO 943 
942 60 TO 923 • 
943 LET 12•121 LET n•2: LEJ 1l•-h LET 11•2 
945 80 TO 190 
960 IF 12•11 THEN 80 T1I 9'3 
961 80 TO 923 
963 LET 11•61 LET •••31 LET 12•111 LET.a2•1 
965 6D TO 890 
980 JF 12=12 TffEN 8D TO 985 
982 BD TO 923 
915 LET n2•n2+1: PRINT PAPER 71AT 12,231n21 LET 12•10: LET 1••41 LET •1•-11 LE 

T 11"10 
987 60 TO 190 

1000 JF 12•2 THEN 90 TO 1005 
1001 80 TO 923 
1005 LET •••51 LET 12•-I: LET 12•21 LEJ 11•15 
1007 80 TO 890 
1020 lf 12•10 THEN 80 TO 1024 
1022 &O TO 923 
1024 LET •••61 LET 12•121 LET 11•11 LET 11•11 
1025 60 TO 190 
1040 IF 12•18 THEN 80 TO 1045-
1042· SO TO 923 
1045 LET •••7: LET 11•141 LET 12•111 LET 12•1 
1046 &O TO 1190 
1060 IF 12•12 THEN 80 TO 1080 
1061 6D TO 923 
l&i& ~~ÎN11•,~:1; 1 ~,T 1~~4~i•!\A~Rj~~ 14~0Pf~Aţ1:I,1~ 12~1~}1:I IJ;13in21 NEIT n 
1091 PRINT IO;AT O,Ot"P•ntru cDntinuare apasa D ta1t1"1 PAUSE O 
1100 IF ali•l THEN 80 TO 1232 
1101 CLS I JEEP .O,OlJ.71 JEEP 0.01,241 JEEP 0,05,13 
1102 PLOT o.or DRAN 255,0: DRAN 0,175: DRAN -255,0: IRAN o,-175 
1103 PRINT AT 4,31•0PTJUNI1"1AT 6,S;"I. Reluare"1AT 7,51"2. CDntinu1r•"1 PLOT O, 
100: JRAN 255,0 
1104 PRINT I01AT o,o,•c, dDriti? 11/21" 
1105 IF INKEVt•"l" THEN 90 TO 866 
1107 IF INKEY$c"2" THEN SO TO 1110 
IIOt IF CODE IINKEVfl•7 TffEN SO 9UI 95001 CLS I ID TO 1101 
1109 SO TO 1105 
1110 CLS: BEEP 0,01,71 IEEP 0.01,24: IEEP 0,05,13 . 
1112 PLOT 0,0: IRAN 255.01 IRAN O 175: DRAN ··255,01 DRAN 0,-175 
1120 PRINT INK I; PAPER 5;AT t,30;"8";AT 10,l;"PE ";AT 20,91"FRECYENTE IIFERITE 

12)" 
1122 FOR t=4 TO 101 PRINT PAPER 71AT i,161" "1 NEIT t 
1125 LET ns9 
1126 PRINT PAPER 71AT 5,171" I" 
1128 .FOR psO JO 2 
1130 FOR 1•9 JD-2 STEP -I 
1132 PRINT INIC 21AT I, 41 • "1AT l+l ,'4; • • 
1134 PAUSE n . 
1140 NEXT I 
1150 FOR 1=3 "TO 18 
1152 PRINT INK 2;AT J, .. t" ";AT 1-1,41" " 
1154 PAUSE n 
IH,O MHT I 
1170 FOR 1•17 TO 10 STEf -1 
1172 PRINT INK 21AT 1,41" •;AT 1~1,4;" • 
1174 l'AUSE n 
·1180 NEXT 1 
1190 NEIT p " 
1201 IF n•1 TREN 80 TO 1220 
1210 PRINT I01AT 0,101"Ap111 o tasta"J l'AUSE 01 PRINT I01AT O,tOr" 
1 BEEP 0.1,10: LET n•n-4 -
1211 IF n•5 THEN 60 TO 1214 
12t2 IF n•t THEN 80 TO 1215 
1214 PRINT PAPER 7tAT 7,17t" 2•2+ t"1 BD TO 1128 

. 121:S PRINT PAPER 7t AT 9,171" 3•3• 1 • 1 &O TO 1128· 
1220 PRJNT I01AT 01,0t~Ptntru nntinuare IPIH o tasta•, 'PAUBE 01 CLS I JEEP O.Ol 
,7: IEEP_0.01,241 aEEP o.oS,13 



1221 rLOT ,.o, l~AI 2S~.o, ,~A~ 0,17~: lflAi -25~,01 JIIAII o,-175 . 
1222 PRINT Al 4,Ss"~PTlU~li iii&,!; S, Relu•r• 1AT 1,,1"2, tontlnu1r•"1 PLOT O, 
1001 '1! 111111 255,0 
1223 ~R!Nî t01AT 0,0:"C• do,it!• 11/%1° 
1724 !F IMKE1f•"I" 1HEN 60 ro tt:o 
1225 ~ JNKEYl•'2" THEN 6~ !O 1232 
122, IF COIE CINKEYSl•7 îHEH eo SUI 95001 CLS 1 80 TO 1221 
1230 60 TD 122& 
12l2 LEl 111•11 CLS I IEEP O,Cl,71 IEEP 0,01,241 IEEP 0,05,13 
1234 PLOT 0,01 tRAN 25S,01 DRAN 0,1751 tRAN -2S5,01 IRAN O -175 
12:, PRINT AT 4,l1"0PllUNl1"1AT 6,5:"l. Osciltti• qc1nic1 1:AT 7,5,"2, Elon91tl1 
"1AT l,51"l, Aaplitudin•1"1AT 9,51"4, Oscilatl• co■pl1t1"1AT 10,S: 5. P•rioada I 
1 fr•cv•nt1";AT 11,51 ~. Fr1cv1nt1 dif1rit1lll"1AT 12,51"7, Fr1cv1nt1 dif1rit112 
1"1AT 13,5; 0 1. R1lu•r• protra•• 
1240 PRINT t01AT o,o,·c. dorltl? 11-11• 
1241 JF lNKEYl•"I" 1HEN 10 TO 170 
1242 lF INKEY1• 0 2" THEN 60 TO 240 
1243 JF INKEYt•"3" THEN 80 TO 460 
1244 IF INKEYl•"4° THEN 60 TO 570 
1245 IF INK[YS•"5° THEN 60 TO 731 
124• lF lNKEYt•"6" THEN 6D TD 166 
1247 IF fNKEYS•"7" THEN 8D TO 1110 
1248 IF INKEYl•"I" THEN 60 TO 49 . 
1249 IF cot[ IINK[YSl•7 THEN 60 &Ul 95001 CL6 1 60 TO 1232 
1251 &O TO 1241 
7000 LOAD ""CODE 60899: LET 1•7500 
70l0'POKE 60952,l-256tlNT 11/25,11 POKE 60953,.INT 11/25611 RANtDftlZE USR 608991 
60 TO 10 
7500 60 SUI 95001 PAUSE 100: PRJ~T AT 20,11 PAPER 71"PAROLA1" 
7510 INPUT LINE Pt 
7520 IF Pt•"IOII-" THEN STOP 
7530 PRINT AT 20,lh PAPER o·, INIC 71"NU!!!"1 PAUSE 501 eo TO 1232 
8'99 STOP . I 
900~ RESTORE 90401 FOR z•I TD 81 REAi zt 
9010 FOR r•O TO 7 
9020 REAt WI PDKE U6R zs+,,. 
9030 NEIT r . 
'031 NEIT r • 
9640 IATA • • 111N 00111100,IJN 01111110,IIN 11111111,IIN 11011111,IIN 11011111,1 

::4:im111 •! .:,:1 AAAU&0:!:1:0UUffoo,IH OllllllO,IJN 01111111,IJN 01111110,I 

,~4~ogxJ1°i•!!:,:oggif&&og,IIN 00101000,IJN 01000100,IJN 10000010,IJN 01000100,1 
IN 01000100,IJN 01000100,IJN 01111100 
9043 IATA • •.o.o,o,o,o,11N 00000010,IJN 11111111,IJN 00000010 -
9044 DATA• • 1•11 00001000,IJN 00011100,IJN 00101010,llN 00001000,IIN 00001000,I 
IN 00001000,I N 00001000,IJN 00001000 . 
9045 DATA• ",llN OOOOlOOOfllN 00001000,IJN 00001000,IIN 00001000,IIN 00001000,1 

,~c:0~~¾~ 1~·•'.:1:0&AAl&to:.:1:0ggAgfgoo,11• 01000100,IIN 00100100,IIN 00010100,t 
lN 00010100,IJN 00001000,0 
9047 IATA • ",IIN 00001000,IJN 11001000,IJN 00001000,0,0,0,lliO 
'IOSO RETURII 
9200 CLS I PAPER 61 IRJIHT 11 JNK 01 lllftJER 71 CLI I PLOT o,ba DRAN 255,o, JRMt 
O 175: DRAN -255,0: DRAII 0,-1751 RETURN · 
9210 IEEP 0.01,71 JEEP 0,01,241 IEEP o.o;,1:11 PRINT I01AT o,10,•Ap1s1 o tasta•, 
PAUSE 01 PRINT I01AT O, 101 . ; RETURN 
9500 80 ~Ul 92001 PRINT AT l,21 PAPER 51tt1tS(2 TO l1 FOR i•2 1~ 201 PRINT At I, 
lt PAPER 71tt1ttl2 TO•l1AT t-l,301 PAPER 51" 0 1 NEIT t . 
9510 PRINT AT 1151 PAPER 21 JNK 6; • ";AT 9,5; •. ftlSCAREII OSt 
ILATORIE • I AT lu 51 • " • 
9520 PRINT AT 3,2t PAPER 71"LICEUL DE ftATEftATJCA FIZICA"1AT ~.ll;"NR.l"1AT 5,1t' 
T I ft l S O A R A 

:?!îc:~::i ~l.A! 1!l~vp::1:sî1;:E~til!Ii~ 1 i;!~l,l:r:~;:~:ţ.~~,a lbl11;~:i, 1tt½~~ 
99'9 CLEAR t SAVE "OSCILIITl!l" LINE 70001 SAVE •tREAK"COIE 60899,72: PRINT AT lt 
,lO;"REIDllllEAZA!"1 VERIFY DSCJl1Tll1"1 YERIFY "IREAK"COtE 
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~ IEF FN flll•IAli,61 ANI l<tl+!Ali+l,61 AIII lt>I ANI l<ISll+CAlt,61 ANI Ci>l 
4 ANI 1(2311+1All+l,61 ANI 1>~21 

10 JEF FN TSltiil•IISTRS t+ T"I ANI 1•211+11STRS lt-tl+"T+"l ANI t()I ANI 1<>2 
ll+l"T/4° AND l•ll+l"T/2° AND i•l41+1"3T/4° ANI t•2l1 

15 IEF FM sSlil•I" • AND i<l51+1" • AND 1>151 
20 DEF FN bSlil•I" • AND is71+1" • ANI 1=211 
25 DEF FN slil•IAll,11 AND 1(71 OR CIAll,11+21 
30 DEF FN tlil•li•7 OR i•14 OR i•21 OR 1•211 
31 DEF FN u{il•48•COS lli-ll•Pl/13,31 fi ~Î~ ~=•Jlil•48•SIN lli~Jl•PI/13,31 
40 60 SUI 90601 80 SUI 9100 
50 OYER 01 60 SUI 90001 PRINT AT 1,21 PAPER 51tl1\Sl2 TO I: FOR i•2 TO 201 PRI 

NT AT iii: PAPER 71tSt•tll2 TV l1AT i-1,30: PAPER 5; ": NEIT i 
Ş5 PA~ER 7: PRINT A 31111 JN~TITUTUL";AT 4,b;'DE TEHNICA·DE CALCUL"1AT 5,15;" 

SI 1AT 6,I01"INFOR"ATICA 1AT 7,7; I UCU REST 1° 
• 60 PRINT AT 0 9,91 PAPER 21 INK 61" "1AT 10,91" OSCILATll2 "1AT 11,91 

65 PRINT AT ll,21"REALIZATOR"1AT 14,31"S1ctla 1i1t1a1 li pro9raa1"1AT 15,3:'in 
foraatic• p ■ntru inv1ta~•1AT 16,3:"aint si instruir■ in col1-"1AT 17,l;"borare c 
u"1AT 18,2:"LICEUL DE "ATE"ATICA-FIZICA"1AT 19,1l1"NR,t"1AT 20,71"1 I" ISO A 
R A" 

69 80 SUI 9080 
70 IF CODE IINKEYSl•7 THEN 80 SUI 5555 
75 PRINT AT 1,2; PAPER 51tl1tSl2 TO 11 FOR i•2 TO 201 PRINT AT i,11 PAPER 7;lS 

1tSl2 TO l:AT i-1,30; PAPER ~1• "1 NEXT I 
76 PAPER 71 PRINT AT 3,10; TE"A LECTIEl"1AT 5,131"L1911"1AT 6,51"aisc1rii osci 

lltorului"1AT 7,9;."araonic liniar" · · 
77 PRINT AT 10,2:"- D1duc1r■1 litii ai1c1rii"1AT 11,71"oscilatorului araonic"; 

AT 12, 7: "linilr" 
78 PRINT AT 14,21"- D1finir11 f1z ■ i ai1c1rii"1AT 15,71"oscllatorli 1rsonic1" 
79 PRINT AT 17,21•- Definirea puls1ti ■ I ais-"1AT 18,71"carii o■cilatorii ar- 0 1 

AT 19,71 ••onice" 
99 SO SUI 9080 

100 LET undeal1 OYER O: 60 SUI 9000: PRINT AT 1,11 PAPER 51 INK I:" LE6EA "ISCA 
RII "1AT 1,301°1"1 80 SUI 90801 80 SUI 90401 80 SUI 90301 80 SUI 90801 60 SUI 90 
151 80 SUI 90801 80 SUB 90201 60 SUI 90101 60 SUI 9080 
110 BYEfl 1: FOR lc•l TO 51 FOR 1•1 TO 281 PRINT AT AU,ll,71 INK 21.• "1AT Ali+l, 

11,71' ";AT ACi,1l,Ali,2l; INK O;" "tAT Ali+l,11,Ali+l,211" • 
120 RE" IF FN tlil•l THEN 60 SUI 9050 
130 NEXT i1 PRINT AT 20,41 OYER 01k1"T"1 NEXT k1 OVER O: PRINT AT 20,1;" t•";ST 

RS Ck-ll;"T ": DYER 11 60 SUI 9080 
140 PRINT AT 20,11 OVER OL" "1 FOR i•l TO 31 PRINT AT Ali,ll,ACi,211 INK O 

;' "1AT Ali+l,ll,Ali+l,21; "1AT ACi,11,71" "1AT Ali+l,ll,71 INK 21" "1 NEXT i: 
60 SUB 9080 

150 OYER 01 PLOT INK 0159,921 DRAV INK 010,A(4,6l-11 PRINT AT Ali-1,ll,71" ": 
PRINT AT 8,6; 0 "1 60 SUI 9080 
160 PLOT S9,911 DRAN Ali,51+4,Ali,61+3: PRINT AT 8,91" "1 PLOT 78,911 DRAN -2,9 

,Pl/4: PRINT AT 9,10;" ": 80 SUB 9080 
170 60 SUI 90901 PRINT AT 1,30; PAPER 5; INK 11"2"1 60 SUI 90401 60 SUB 9030 
180 PLOT 59,91: DRAN All,51,All,611 PRINT AT 10fl21" "1AT 9,101" "1 60 SUI 9010 

: 60 SUI 901S: 60 SUB 90101 60 SUB 9080: PRINT A 10,121 OYER 11" "1AT 9,10;" l 
AT 20,1; DYER O;" • 
190 OYER 11 FOR ial TO 28: PRINT AT Ali,11,ACi,211 OYER 1; INK 01" ";AT Ali+l,1 

l,ACi+l,21;' ";AT ACi,11,71 INK 21" ";AT ACi+t,ll,71" ": PLOT 59,911 DRIIN uCil,v 
Ii l < 
200 PLOT 59,91: DRAW O,FN flill PRINT AT Ali,31,71FN s$li)1 PAUSE ro: PLOT 59,9 

ll DRAN O,FN fCDi PRINT AT A(i,3) ,71FN sSCil · 
205 IF FN tCil"I THEN PRINT AT ACi+l,11,Ali+l,2)1 INK 01FN bUil1 BEEP 0,01,1S 

: PRINT AT Ali+l,ll,Ali+l,2l; INK 01FN b$1il · 
206 PLOT 59,911 DRAN ulil,vlil1 NEXT i . 
210 OYER O: 80 SUB 90351 PRINT AT 10,71 INK 21" "1 OYER 11 PLOT 64,91: FOR i•O 

TO 36 STEP 31 PLOT INK 0;64+1,911 PLOT 65+i,911 NEXT !: 60 SUI 9080 
211 PRINT AT 20,1; DYER O;• ";AT 1,301 PAPER 51 INK 1;'3': FOR i•l TO 3: P 

RINT AT ACi,ll,ACi,211 OYER l; INK 01" ";AT Ali+l,ll,Ali+l,21:" ";AT Ali,ll,7;' 
';AT Ali+l,11,7• INK 21" ": NEXT i 
212 OYER 01 PLOT INK 0;59,92: DRAM INK 010,A14,61-11 PRINT AT Ali-1,11,7;" ": 
PRINT AT 8,6;" • 
213 PLOT 59,91: DRAN Ali,5l+4,Ali,6l+l: PRINT AT 8,9;' ': PLOT 78,911 DRAN -2,9 

,Pl/4: PRINT AT ~,10;" ": 60 SUB 9080 
~~g ~RpfW11~1T~K 01 PRINT AT 4,201"FOR"ULE"1 PAUSE 501 PRINT AT 7,171°,•rsin ": 
PAUSE 50: PRINT AT 9,17;"r•A": PAUSE SO: PRINT AT 11,17;" • t": PAUSE 50: PRINT 

• ll • 



AT 1S,11,·•>•1 PIIPER t! flii(.,. ·••1111111 t ·,n H,1,1· •,ar 16,191· 
1 &O SUI 9080 o 

2'0 60 SUI '1(1(101 PSllll1 AT l,30t l'APER S: lNl 1! 0 4";AT 1,11" lE&EII ft!SCARU "1 6 
O SUI ,o,o, 60 SUI 90IS: GO SUI Hl80t 60 SU) 9020t 60 6UJ '10101 &O SUI 9080 

2•0 FOR t•l TO 51 FOR t•I T~ 28: PRINT AT Al1,ll,7t INK 2t DVER 11" ":AT Ali+l, 
11,71: "1AT All,11,1111,21; lliK o;• ":H Ala•I.H,Aii+l,21; • 
270 W[IT ii N(IT t1 Pll:IIH AT 10,1:" t•"1STt.S lk-ll;"T •: 60 SUI '1080: PRIN 

T AT 20,11 OVER 01" • 
280 PLOI IWK 01121,ţl: DRAM l~!.D: 9RAW -2,2: ,~AN 0,-,, 'RAW 2,2: PLOT l!S,•J 

t IRAN o.~•: ,RAW -2.-2: DRAW ,.o, DRAM -2,2: PRIIT AT 4,16:"r";Ai 11,31; DVER 1 
: •t•1 LET r•llb: LET ,•O 
28• PRINT AT 17,Ut Po\PEli: 2: lNK 61" "1AT 18,18;" y:Asinl tl ";AT I~ 
11· • • 

'290 FOR l•I H 211 PRINT AT 11,i,11,7; INr 2: evu I;-• ~,"11-f Alt+l,ll.7;" ":AT Al 
1,ill,AU,211 JWK 01" •,111 A(i+l,11,llli+l,:?J;~ 
l95 PLOT 59,911 tRAII C,sl1l 
291, IF' i< 15 THl'li JRAII -I, -li IRAII 2, O: 60 TO 300 
297 IRAII -1,1: tRAW 2,0 
300 lf 1<28 TH[lt PLOT INK 21x,91+48•SlN r: PLOT INK 2;x,91: DRAM INK 2:0,48 

•~J; [r2:1f: ~:::s ':R.~ INK 21-l,-l1 IRAII INK 2;2,01 60 TO 310 
306 IF 1>14 THEN IRAII I~~ 21-t,1, JRAW !Nr. 2;2,0 
310 LET ••••41 LET r•r•Pl/13,3 
316 PAUSE 30 
317 PLOT OYER 1159,911 DRAM OYER t;O,slil 
318 IF i< JS THEN llRAM IIIYERSE 1: -1, -1: l>RAII JIIYERSE h 2, O: 60 ·o 320 

~~i- ::~~ ti"~l1:ţ 1~-lo'.~:•~:: 2!~Y{~,01~~i0,oao 
330 LET adr•l001 LEI cont•340: 60 SUI 9110 
340 OYER 01 60 SUI 9000: PRINT AT 1,11 PAPER S; iNK t;• LE&EA ftISCARII ";AT 1,3 

o,·s·1 60 SUI 9040: 60 SUI 9030: 60 SUI 9015: 60 SUI 9020: 60 SUI 9010: PRINT AT 
20,1: OVER O;" " , 
:~o FOR i•I TO 3: PRINT AT A(i,J),Ali,2); DVER I: INK o:· ":AT Ali+J,l),A(i+J,2 

I;" ";AT ACi,1),7;" "IIIT ACi+J,1),7; INK 2:" ": NEXT i: PRINT AT 20,l;"t=O";AT 7 
,13:"R": 60 SUI 9080 
360 P~OT INK 0159,921 IRAM INK 010,Al4,6)-11 PRINT AT Ali-1,1),7;" ·: PRINT A 

T 8 ,S; • 
370 PLOT 59,91: JRAII Ali,5)+4,A(i,61+3: ·PRINT AT a •• ,·., PLOT 78,9Jr DRAII -2,9 

.Plf4r PRINT AT 9,lo:· ·, 60 SUI '1080 
380 60 SUI 'li 60 
390 PAPER 71 PRINT AT 4,2o~·roRRULE': PAUSE so, PRINT AT 7,17;", • rsin •: PAU 

SE 501 PRINT AT 9,17:"r a A: PAUSE SO: PRINT AT 15,171"•> 1 • Asin ": PAPER 6: 
60 SUI '1080 
400 PRINT AT 5,101 OYER I; IIIK O;" ":AT 4,10;"" •:AT 5,71 INK 2:" ';AT 20,1; OY 

ER o:• ":AT 1,30: PIPER 5; INK 11•6• 
•10 OYER I: P~OT 64,911 IRAII 0,35: IRAII -1,-11 l>RAII 2,0: PRINT AT 7,8;" ': PLOT 
59,911 IRAM 22,36: 60 SUI •oao 
420 LET und••O: LET tJ•tf+" ": 60 SUI 9160: LET tS•tSC2 TO l 
430 PAPER 7: PRINT AT 4 119:"FOR"ULE": PAUSE 50: PRINT AT 7,l6;"y=rsin( t+ ,•, 

PAUSE 5~: PRINT Ai '1, 16; r•A": PAUSE 501 PRINT AT I l, lb; PAPER 2; lNK 6;" y=Asi n 
I t+ I :AT 10,)6:' ";AT 12,16;' ': PAUSE 5(1: PRINT AT 
l3,16L" ·"1CHRS 8: DVH 1:'-hza in1t.iala': PAUSE SO: PRINT AT 16,lo;"t=O=>y" 

Asin t PAPER 6: 60 SUI 9080 
435 PRINT AT 5,10: OVER l; INK O;" ";AT 4,10;"" ";AT 5,7; INK 2;" ' 
436 OYER I: PLOT 64,91: DRAW 0,35: DRAW -l,-1: DRAM 2,0: PRINT AT 7,8; OVER I:" 
•, PLOT 5,,91: DRAII 22,36: 60 SUI 9080 
437 6D SUI 440: 60 TO 4S0 
440 OVER O: FOR i•3 10 17: PRINT AT i,15: PAPER 6;ts+• ": NEO i: LET unde=!: R 

ETURN · , 
450 PLOT !N~ 0:121,9): DRAW 128,0: PRAM -2,2: DRAW 0,-4: DRA~ 2,2: PLOT 1~9,43 

: tRAW 0,'16: l!RAW -2,-:': :RAii ~.O: DRAN -2,2: PRINT AT 4,16:"r":AT 11,31: O\'ER I 
: "r': LET x•l40: LET t=2•Pl/13, 3 
4:i4 PRINT AT 17,11>1 PAPER 2; INK o;' ";AT 18,16;" t=Asin( t+ l • 

:AT 19,16;" " 
460 FOR i•4 TO 22: PRINT AT A(1,ll,7; INK 2~ 9IIER !;" ';AT A(i+l,1),7;" ";AT /1( 

1 , I l , Ah , 2 > ; I NI'. (I: " '; AT A Ii+ I, 1 l , A Ii+ I, 2 J ; 
470 PLOl INK O;r,91+48•SIN y 
480 LET •=•+4: LET r•r+Pl/13.3 
490 P~USE 30: NEJT 1 

500 FOR 1•l TO 3: PRINT 111 ~:!-IJ,7; lNK 2• e11ER I;" ":AT Afi+l,IJ,7;" ·•;AT Ali 
,ll,A(i,2>; INK O;' ':Al A(i+l,ll,Ri;s•.2l: 1 
505 tF 1•3 THEN 60 TO 520 
510 PLOT INK O,x,9!•4B•SIN r 
520 LET r•x+4: LE' ••r+Pl/13.3 
530 OAUSE ~O: NEYT 1 
S4~ LE' &dr=!40: LET cont=550: 60 SUB q110 
550 OYER ~: 60 SUP 9000: PRINT AT 1,1; PAPER 5; INK !;" FAZA ftlSCRR!I ";AT 1,30 

,•7•, 60 SUI qo4o: 60 SU) qo30, 60 SUI 9020: 60 SUI 9010 
SbO PRINT AT 3,7; OVER lt"_"; OVER O;"A';AT 17,71" A': 60 SUI 9010 
570 FD~ 1=1 TO 3: PRINT AT Ali,11,7; INK 2; OVER !;" ";AT A(i+l,l),71" ": NEXT 
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•• !"l1!1' Jill( o.,,.n1 N,Ui Ull: O;O J.C4,r.t-:: l't.OT !IK 1159 1•11 HAII UllC h 
f.16-; !IRlllf tlflt h•l,·•h llRAII llllt 112.01 PIUIIT AT ACl•l,11,71 1 t, PRINT AT 9,6î 

',Ar ~-&1 l~K t:• •: e~ SUI 9010 
!l'?O ?RlliT IIT a,:;,• "1 !'t.lH 59,•Ui IRAII llllt5l+l1AU,tt ♦61 IRMI -2~01 IRAII l•i•2. c­
lRiiW 1,h_ Fl..OT ie 911 llfl!\il ~2,,,PI/41 PRIN AT-, 101 • 1;•, ao SU'.i ,oao· ....... -•,; 
:m 10 sua •1to1 PR1111r 111 4t201 ,11,u 1, •;0RNVLE41AT 't11, ·,-Asi11 t"111T. ·r111i.,· e:­

APER 21 1111( I,; IA ,,111· t• • 16 1AT 10,1 ,· · ·•,n.·1 au 
PAPER ,, INK 01•r•Allin "iAt l:f,171 r•Asinl 16l 0 1AT 15,171",•Ali"• ao au1:toai1. · 
600 &O sui· '90901 &0 SiJi "401 PRlat AT l ,l01 PAPU 51 INIC h •• : so SUI 904os-·aa 
SUI 90301 60 SUI 90201 80 SVI 9010 . 
610 PRIIIT AT 3,7; OVER 11". I DYER O;"A"1AT 17 71• A0 1 80 SUI 9080 
620 FOR i•I TO 71 PRllll AT Ali,11,71 IIIK 2; oviR 1,· "1AT Ali+l,11,71" •1 tlEIT 

J 
630 PLOT IIIK 0159,921 HAII 0,431 IRAII •l,·11 IRAII 2,01 IWER 11 PRIIIT AT 7,61" 

• •1 PAUSE 50: PLOT 70,911 IRAII -11,11,PJ/41 PRINT AT 9,9,• • 12•1 OYER O: sa SI· 
I 9010 • . · 

635 80 SUI 91601 PRINT AI 4t201 PAPER 71"FDRNVLE"1AT 7tl71"r•Aain t 0 1AT l,17t P 
APER 21 INK 6;" tA 9 17&" t• • /2 1fT 10,lr~• "1AT 11,171 
PAPEI 71 INIC o,•,•Asin "1AT 13,hi ,•Asini /2)•A I BD BUI 9080 
640 BD SUI 4401 OYER 11 PLOT JNK 0159,921.DRAII 0,431 IRAII •l,-11 IRAII 2,01 PRI 

NT AT 7,6;" • •:·PLOT 70,911 IRAII ·1 ,11 PJ/41 PP.1NT AT 9,91" a /2°• VYER 01 68 
• IVI 90351 PRINT AT 4,7; OVER 11 JNK 2; 11AT 4,71 1 i1AT 3,71 INIC o,•. I OViR o,• 

A I BO BUI 90IO 
~50 FOR 1•7 TO 111 PRINT AT Ali,11,71 INIC 21 OYER 11" "1AT A(l+l,ll,71" 0 1 IIEIT 
I -
660 PRINT AT 1,301 PAf'ER 51 JNK 1,•9•1 PLOT JNK 0159,921 IRAII INIC 010,Al4,6)­

.. PRINT AT 8,61 INk 1; 0 "1 PLOT INIC l154f1121 IRAII li'( h0,•161 IRAII INK 11· 
1,h IRAII JNK h2,01 PRINT AT 1,71" "1 PR NT AT l,81° · 
665 &O SUI 9080 
670 OVER 11 PLOT INIC 01596921 IRAII -A14,5l·liAl4l6l+41 OYER Ot IRAII 2101 !RM · 

·l,•21 IRAII 1,21 OYER lt PL T 68,911 IRAII ·21, O,P /21 PRINT AT 9,91" •~ /6 1 IV 
ERO . 

671 60 SUI 91t4)1 PRINT AT 4,201 PAPp 71"FORftULE"1AT 7,171"1•Asin t"1AT 8t17l P 
APER 21 JNlt •c "1AT ' 17• t• •5 " "1AT 10 u1· •,11 l ., 
7; PAPER 71 INIC o,•,•Asin "1AT 13,17; 0 r•Asin(5 /61°1AT 15, 1,·,•A/2"1 80 SUI ... 
o . . 

680 SO SUI 90901 SO SUI 4401 PRINT AT 1,291 PAPER Sl IH 11"10"1 80 SUI 90401 8 
O SUI 90301 &O SUI 90201 SO SUI 90101 PRINT AT 20,11 °1 80 SUI 901f 
690 FOR i•l TO 71 PRINT AT AH,11,7; INK 21 OYER ti• "1AT Ali+l,11,71 °1 PAUSE 
51 NEIT 11 -80 SUI 9080 
700 PLOT 5.9 911 IRAII 48,o:· IRAI -2,21 IRAII o,-41 IRAII 2,2 
7l0 PRINT At 7,91"J";AT 7,151"1 O •: /2°1 FOR 1•2 TO 71 PLOT 59,921 1111 

FN ulil,FN vlil1 PAVSE 101 OY(R 11 PLOT 596921 IRAII FN ulJl,FII vlil1 NEIT 11 NI 
NT AT 4 71 INK 21" 1AT 4,71 "1 DYER 01 S SUI 9080 · 

720 FOR 1•7 TO 141 PRINT AT Ali,11,71 INIC 21 OYER h" 0 1AT AU+l,!1,71° 0 1 PMIB 
E 51 NEIT 11 80 SUI 9080 
,730 PRINT AT 7,41"IJ"1AT 9,151°11 /2 "1 OYER 11 FOR i•I TO 141 PLOT 59 9 

21 IRAII FN ultl,FN vJilr PAUSE lfl PlOT 59,921 IRAII .FN ulil,FN vilii NEIT J1 Hr 
NT AT 10,71 .JNK 21" 1AT l-0,71" 1 DYER 01 SO SUI 9080 
740 FOR 1•15 TO 211 ·PRINT AT Alt,11,71 JNk 21 OVER 11• "1AT Afi+l,11,71• "t l'MI 

SE 51 NEXT i 
750 PRINT AT 13,41"IJJ"1AT 11,151°111 3 /2"1 OYER 11 FIM 1•15 TO 211 l'l 

IT 59,921 IRAI f'N ulil,FN vlilt PAUSE 101 PLOT 59,921 IRAI FN ulil,FN vUlt IIElf 
11 PRINT AT 10,71 JNK 2;" "1AT 10,71° "1 OVER 01 80 SVI 9010 , 
760 FOR 1•22 TO 211 PRINT AT Ali,11,71 INK 21 OYER 11 •1AT Ali+l,11,71" "1 Pd 

SE 51 NEIT i l · 
770 PRINT AT .13,91"JY"1AT 13i151"JV l /2 2 "t OYER 11 FOR 1•22 TO 271 PLOT 

59i921 IRAN FN·ulil,FN v(il1 PAUSE l~1· PLOT 59,92: IRAII FN ulil,FN vltl1 NEIT t1 
PKJNT AT 10,7L INK 21• 0 fAT 10,71" 1 OYER Or 80 BUI 9010 
780 LET adr•S~01 LET cont•790.1 80 SUI 9110 
.790 VYER 01 80 SUI 90001 PRINT AT 1,11 PAPER 51 JNK 11• PULBATJA NJ&CARJJ ",fT 

1,,J91 11 • 2 ao SUI 90401 80 SUI 90301 80 SUI 90201 so !IUi 90101 PRJU AT 20, h 

100 PLOT 64 9!1 DRAII 43 01 IRAI -2,21 IRAII O -4: !RfN 2 2 
110 PRINT At 9,10; 0 "1At 3,71 OYER t1•.•; OYER.01 A I t6 SUI 9080 
120 SO BUI 9160 • 
821 DJft .. ,7,151 

,830 LET a•lr LET aflt, TO I•" Iaca pulsatja 0 1 LET r•4r 80 SUI 9200 
131 lET ~•2: LET afl2, TO I•" oscilatorului "1 LET r•61 SO SUI 9200 
132 LET a•3: ~ET af13, TO I•" asta /2rad/s "1 LET r•l1 &O SUI 9200 
133 LET ac4, LtT aSl4, TO I•" cara va fi pa 0 1 LET r•I01 &O SUI 9200 
834 LET ac51 LET aflS, TO I•" zltia oscila~ "1 LET r•l21 SO BUI 9200 
&35 LET a•6: LET „16, TO >•• torului li "1 LET r•141 80 SUI 9200 
136 LET a•71 LET af17, TO I•" t•ts? ": LET r•16: SO BUI 9200 
::g xeE:u11ig: i•l· TO 71 PRINT AT Ali, 1,7 JNK'21" 0 1 PLOT 59,921 IRAN FN ■ (i 

1,FN v<111 PRINT AT A<i+t,11,11 JNK 2,• l, PiuBE 201 PLOT 59,921 IRAII FN ulil,FN 



wttll IIUl 11 'LOT ''•'1' )ll•ll f,,441 IIIAII -'2,•21 IRAII 4,0r tRAlb-2,21 f'1UNT AT 
4,71 INK 21' 1AT 4,71 I 80 SUIJ toao 
660 PLOT 59,911 IIIAW 0,441 IRAW ·2,·21 IRAW 4,01 IRAII -2,2 
170 FGR 1•7 lC 141 PIIINT AT Ali ,11,7: lNK 21 OYER li" '1AT Ali+t,ll ,71" "1 NEIT 

l,ocivf~•o:1tlr 1111,11 ■ •2•, FIJR a•l TO 71 LET r•4+Ca-11•21 BD SUI 92001 WEIT a 
1 &O SUI 9010 
190 OYER I: FOR i•1 TO 141 PRINT AT Ali,tl,71 lNK 2:' '1 PLOT 59,92: DRAN FN ul 

11,F• vlilt PRINT AT Att•l,tl,71 INK 2; "1 PAUSE 201 PLDT 59,921 IRAW FN ulil,f 
N Y(tll MEIT 't PLOT 59,91t DRhN -~a.o, DRAN 2,-2, DRAM 0,4: DRAM -2,-2: PRINT A 
T 10,71 lNK 21 "1AT 10,71 ": 10 SUI 9080 
900 PLDT 59,911 DRAN -48.0t D~AW 2,-21 IRAN 0,4: DRAN -2,-21 PRINT AT 10,71 INK 
21" "111T 10,J:' "1 60 SUI 91•0 • 
910 OVER 01 LET •• ,,.s1-·1·1 l[T ••tl. TO,, •• e 5 /2 .,-FDR ••I TO 71 LET r•4 

•h-11•21 60 S,11 92001 IIEIT u 60 SUI 9010 
915 OVER 11 F6R 1•1 TO 21 
920 PRINT AT Ali,11,71 INK 21" '1AT Ati+l,ll,7;" • 
921 IF 1 <28 THU P'LOl 59,921 DRAN FN u li I ,FN v li l I PAUSE 20: PLO~ 59, 92: DRAN 

fN ulil,fN Ytil 
922 NEIT I 
930 OYER Ir FOR l•t TO 71 PRINT AT Ali,11,7; JNK 21' •, PLOT 59,92: DRAN F~ uli 

l,FN vlil1 PRINT ~T Ali+l,lli7; lNK 21' 0 1 PAUSE 201 PLOT 59,92: DRAII FN ulil,FN 
•<llr NEIT I: PL~T 591911 DKAN 0,441 IRAN -2,-21 DRAII 4,01 IRAN -2,2: PRINT AT 

4 71 INK 21' "1AT 4,7: ': 60 SUI 9080 
934 PLOT 59,911 JRAN 0,44: DRAN -2,-21 DRAN 4,01 DRAN -2,2 
935 FOR t•7 TO 141 PRINT AT Alt,tl,7; INK 21 OVER 11' "1AT Ali+l,ll,7;" ': NEIT 
I . 
940 80 SUI 91601 LET allll•" Doriti alt• "1 LET aSl21•' dat• 1 ID/NI 0 1 LE' 

T allll•' lati pulsatla '1 LET •fl4l•' in n I /21 si '; LET atl51•' ti ■pul in •• 
c 0 1 LET atl61•" PULSATIA: '1 LET al(71•' TlftPUL~ • 
941 FOR a•I TO 21 LET r•4+2•1a-llt 60 SUI 92001 NEIT a 
942 PAUSE 01 If INKEYl•'N' THEN 60 TO 1000 ' 
943 IF INKEYt••J• THEN 60 TO 945 
944 80 TO 942 
945 FOR a•l TO 61 LET r•4+2•<•-llt 60 SUI 92001 NEIT 11 PRINT AT 14,2611 60 SUI 
9461 80 TO 970 
946 PAPER 7: DIN ntlll1 LET n•Oa LET nt••• 
.947 PAUSE 01 LET hf•INKEU • 
948 IF COJE ht•ll ANI n<>O THEN PRINT O '1 RETURN 
949 lf COJE ht•l2 THEN IF n>O THEN PRINT CHRt 8;" "1CHRt l1CHRf 111 LET n•n-

11 LET nS•ntl TO nl1 60 TO 947 
950 IF CODE hf•l2 THEN IF n•O THEN 80 TO 947 
9~1 lf CODE hf<48 OR CODE hl)57 THEN 60 TO 947 
'52 PRINT hf;' '1CHRS 811 LET n•n+ll LET nSlnl•hS 
953 IF n•l THEN PRINT '' '1 RETURN 
954 60 TO 947· 
970 LET p•VAL nSI TO ni 
971 LET a•71 LET r•4+2•1a·tl: 60 SUI 92001 PRINT AT 16,24:: 60 SUI 946 
972 PAPER 61 LET t•VAL ntl TO nla LET tp•t•p1 LET k•INT ltp/411 LET r•tp-Ok 
973 IF t•O THEN 60 T~ 980 
974 FOR 1•1 TO k: OVER 11 FOR i•l TO 281 PRINT AT A(i,11,7; INK 21' '1AT Ali+!, 

li, 71 • • 
975 IF i<28 THEN PLOT 59,921 DRAII FN ulil,FN viii: PLOT 59,921 DRAII FN u(il,FN 
vil I 
976 NEIT i 
979 NEXT l 
tBO IF r•O THEN 60 TO 940 
911 FO~ i•I TO 7+r 
982 DVER I: PRINT AT All,11,7; INK 21' ": PLOT 59,92: DRAW FN ulll,FN v(1>, PRI 

NT AT All•l,11,7: INK 2:' ': PLOT 59,92: IRAN FN ulil,FN viii: NEXT i 
990 PLOT Sq,91 
991 IF r•I THEN DRAN 0,43: DRAW -2,-21 DRAM 4,0r IRAN -2,2: 60 10 995 
992 IF r•2 THEN DRAN -48,0: DRAM 2,-2: DRAII 0,4: DRAN -2,-2: 60 TO 995 
993 IF ra3 THEN DRAN 0,-43: DRAti -2,2: PRAN 4,0: JRAN -2,-2: 60 TO 995 
99~ 60 SUJ 9080: PLOT 59,9i 
996 IF r•I THEN DRAN 0,431 DRAN -2,-2: IRAN 4,01 DRAII -2,2: P_RlNT AT 4,7; lNI( 

21' ';AT 10,7;' ': 60 TO 999 
997 lf r•2 THEN DRAN -48,0: DRAN 2,-2: DRAM 0,4: DRAII -2,-2: PRINT AT 10,?; IN 

K 2;" ";AT 10.7;' ': GQ ?~ ~99 
998 IF r•3 THEN DRAW o,-43: »~ft~ -2,2: DRAW 4,01 DRAN -2.-2, PRIHT AT 16,7; IN 

l9i4°s; 1~6 4îo 710 • 

illOO 60 SUI '1000 
iOl~ PRINT tO:AT 0,12:'Reluaa?":AT 1,12: FLASH 11• 1-4/~ '• FLASH O 
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-11H1>f1fmrt !11 3,~••t „ LHE„ t-HStl\PI! !",_AT, ... , • ., - lEB~-' llilSCARll 11•111r 9 s,• 
3 - FAZA ftl~f.~"III 1 i~t 11.s,·'1 - ruLSAHA fti&t1,R11' ~" ' 
1(115 H1,ilSE O 
1020 IF IMrv,M•r.• !Iii ,1CkEH••11• "l'HEN 110 SUI 55551 PIUISE 01 80 JO Sli 
1030 IF lNKEYfn"!" THEN 60 TO lOG 
1040 IF lWICEYS•"2" THEN SO li 140 
10~0 IF INKEVtc•5• THEN 60 îO 550 
lOf>ţ JF !Nff.U•"4" lliEN 80 TO 79tl 
10,s lf Cli&E !INICE'\'tl •7 THEN 80 SUI 55551 80 TO 1000 
1070 BD TO 1015 
5555 60 SUI 9000 . 
5560 PRINT AT l,21 P/IPER S:tf1tS(2 TO I: FOR i•2 TO 20: PRINT /IT i,ll PAPER 71tt 
Jtfl2 TO 11/IT i-l,101 f"PER 51" ": NEXT i 
5565 PRINT AT 8,71 P/IPER 2; INK 6;" ";AT 9,71" LEBILE "ISCARJI ' 
sAT 10 71" • 

O PRINT /IT 3,2t PAPER 71"LJCEUL IE ftATEftATICA-FIZJCA"1AT 4,llr"NR.t";AT 5,71' 
T I " I S O A R A · 
5570 PRINT AT ll,21 PAPER 7;"REALUATORl";AT ,~,51"prr,f,U.!CHI ILEll"!AT_ 1~;15:'f( 
uca'1AT 17,51"prof,"ARtNEL SERJAN"1AT 16,151 prograHre'1 60 f.UJ 90801 RETllRII 
7000 LOAI' CODE 550001 LOAD "'CODE 60899 · 
7010 LU us55000: LET b•7500: PDKE 23675,u'-256•tNT lu/25611 POkE 23676, INT Cu/25 
6>1 POKE 60952,b-256•INT lb/25611 POKE 60951,INT lbl256Jc RANDO"IZE USR 608991 6 
O TO 5 
7500 60 SUI 55551 PAUSE 1001 PRINT AT 20,11 PAPER 71'PAROI.A1" 
7510 INPUT LINE pf 

O lF pf•"PAUL" THEN STOP -
7530 PRINT AT 20,8; PAPER 01 INK 71"NU!!!"1 PAUBE.501 80 TO 1000 
8010 DATA 10,9,1,7,6,5,4,4,4,5,6,7,8,9,10,11,12,13,14,15,l6,l6,l6,15~14,13,l2,t! 
110 . 
0030 DATA t3,13,13,1211l,10,81 7,61 4,J,2,l,1,l,I,l,2,ll4,6,7,8,10,II,12~1l,ll'il3 
1050 DATA 10,9,8,7,6,~,5,5,6,,,8,Y,10,I0,9,11,12,13,14,l5,l5,I5,I4,1l,l2,lt, O,l 
0,10 · - :--
8070 JATA 100,102,102,104,104,104,104,104,104,104,104, 104·, 102,102,100, 98,98, 95,9 
5,95,95,95,95,95l95,95,98,98,IOO 
8090 DATA 42142,42ll2,26,17,8,0,-8,-l7,-26,-l2,-42,-42,-42,-42,-42,-32,-26,-17,-
8,0,8,17,26,~2.42142,42 
8110 DATA 0,7,14,l0,27,l4,42,42,42,34,27,l9,10,4,0,-4,-14,-20,-27,-l4,•42,-42,-4 
2 -14 -24,-15 ·-1,-5 o · - · 
8200 iATA 4,l2,20,2i,36,44,43,44,36,28,20,12,4,0,-3,-11,-l9,-27,-35,-43,-42,-43, 
-351-27,-19,-11,-3,o,o· · 
810v DATA 46,46,38,30,22,10,0,-to,-22,-10,-38,-46,-46,-46,-46,-46,-38,-30,-22,-1 
o,o,10,22,101 39,461 461 46 10 -
8400 DATA 6,14,22,~0.~l,46,43,46,ll,30,22,14,6,0,-6,-14,-22,-l0,-38,-46,-41.-46, 
-38,-30,-22,-14,-6;0,0 
8999 STOP . 
9000 CLS: PAPER 61 JRJBHT 11 INK 01 JORDER 71 CLB I PLOT 0,01 DRAN 0,1751 IRAN 
255,0: DRAN 0,-1751 DRAN -255,01 RETURN -
9010 PRINT AT 10,41 PAPER 51 INK l1"Pf"1 PAPER 6s" "1 RETURN 
9015 PRINT AT 10,111 INK 01 OVER li" 1AT 20,l;" t•O I RETURN 
9020 PRINT AT 10, 71 INK 21 · OVER 11 "1 RETURN --
9030 FOR 1•13 TO 108 STEP le PLOT 1,911 NEXT 11 PRINT AT 10,14;~ "1AT 1l,14i"•" 
9035 FOR Is43 TO 140 STEP 31 PLOT INk 0159,ll. NEIT h PRINT AT 3,71 INK O; "1A 
T 3,81"y"1 RETURN 
9040 FOR i•O TO 2•PI STEP P!/451 PLOT 59+48•CO& i,91+48•SIN i: NEXT i1 RETURN 
9050 OVER 01 PRINT AT 20 11 t• •FN T$(k,il•' - "1 OVER 11 PRINT AT Ali+t,lJ 
,ACi+l,211 INK 01FN bflil1 JEEP 0.01,15: PRINT AT All+l,IJ,Ali+l,21; INK 01FN bf 
lile RETURN , 
90,0 Dl" Al29,il: RESTORE aooo, FOR i•l TO 291 READ Ali,IJ: NEXT ii RESTORE 8020 
: FOR i•l TO 29t READ A<i,211 NEIT t1· RESTOAE 80401 FOR i•l TG 29c REAi Ali,311 
NEXT i • -
'1070 RESTORE 80601 FOR i•I TO 291 REAi Ali,411 NEU ii REBTORE 11080: FOR i•l TO 
29: READ Ali,51: NEXT i1 RESTORE 11001 FOR i•l TO 291 READ A(i,6l1 NEXT i1 RETUR 
N • 
9080 JEEP 0,01,71 JEEP O.OlL24: IEEP 0.05,13: PR!NT •l>IAT 0,101"/lpasa o tasta•, 
PAUSE 01 PRINT -t01AT 0,101 ·uvER 1t"Apas1 o tasta I RETURN 
9090 FOR i•2 TO 171 PRINT AT l&lt PAPER 61tf1 NEIT l1 RETURN 
9100 II" sl2'1): RESTORE 8200& POR t•l TO 291 REAi slill NEIT l 
9101 AESTORE 8300; DIN ul291c FOR .1•1 TO 29: REAi ulil1 NE&T t 
9102 RESTORE 84001 li" vl2911 FOR i•I TO 29: REAi viii: N~XT l1 RETURN O 
9110 PRINT I01AT 0,91'Relu1■ s■cventa?"1AT l,141 FLASH 11 DIN "1 FLASH 

1fjg r:ur~KÎYt~•1• OR JNKEYf•"d" TffEN SO TO ■dr 
'1140 !F INKEY••"N" OR t•KEY•••n• THEN 80 TO cont 
9145 IF CO»E fINKEYfl•7 THEN 80 SUI 55551 SO TO 9110 
9150- SO TO 9120 . - . -
9160 FOR l•l TO 171 PRINT AT i,15+und■ I OVER 01 PAPER 71tf1 N(IT i: RETURN 
9200 PAPER 71 OVER 01 FOR i•I TO 14: PRINT AT rf15+i11fla,il1 "1CHRt 81 JEEP O. 
tii,0h~n1z'~A::11is~IL~tmi1~1N~ ;~~~~ tA11:e.tl::-coDE 55000,1681 SAIIE "IREAK' 
COIE 60899,72: PRINT AT-10,101'REJOIINEAZA!"1 IIERIFY 'OSCILATIJ2"t PRINT 'OK - I 
ASIC': VERIFV "UIS"COIE I VERIFY "IREAK'COIE I PRINT "OK - IJt■s• 
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l Rfft ••• OSCJLATtll ••• 
2 REN •ulor11 •• LUCIA ILEA • flatca • ftARJN[L 6[RIAN - protr•••r• • 
l,&O TO 7000 
4 REN 

lS LET U•" 
40 &O SUI ,o,o, 60 SUI ,100 
50 OYER Or 60 SUI ,0001 PRINT AT 1,21 PAPER 51tt1ttl2 TO 11 FOR 1•2 TO 201 PRI 

IT Al \,11 PAPER 71tt;tt12·TO l1AT 1-1,301 PAPER 5: 0 0 1 NEIT i 
SS PAPER 7t PRINT AT l 1111"INSTITUTUL"1AT 4,61"DE TEHNICA IE CALCUL"1AT 5,15; 0 

Sl"1AT 6,10; INrORNATICA 1AT 7,7; 0 1 UCU RE 5 T I" . 
60 PRINl AT 9,9; PAP[R 21 INK 61" "1AT 10,91° OSCILATJJl "1AT 11,91 . . 
65 PRINT AT 13,21"REALJlATOR":AT 14,31"S1ctia stst1■1 si progr1a1":AT 15,31"ln 

for ■at1c• ,intru 1nv•t•·•1AT 16 1 3:" ■ int si Instruiri in cola-";AT 17,3:"b~r•r• c 
u"1AT 1a.21"LICEUL DE NATEftATICR•FJZICA":AT 19,131"NR.l"1AT 20,7:"T I ft ISO A 
A A" 

6' 60 SUI 9080 
10 ff CODE 11NKEY11•7 THEN 60 6UI 5555 
75 RANDONIZE USR 232,6: 60 SUI ,ooo: PRINT AT 1,21 PAPER 51tt;tSl2 TO 11 FOR i 

•2 TO 201 PRINT AT 1 11 PAPER 7:tl;tlt2 TO t1AT i-1,30; PAPER 51" 0 1 NEXT i 
76 PAPER 7: PRINT ĂT l 1101"TENA LECTIEl";AT 5,51"Vit1za si 1cceler1tia";AT 6,, 

1"o•c1l1torulua•1AT 7,8; 1raonic liniar• 
77 PRINT AT 10,21•- l•ducerea letii vitezel"1AT 11,71"01cilatorului 1r■onic"; 

AT l2,71"lini4r• 
78 PRINT AT 14,21"· leducer•• letii acceler1"1AT l5,7;"tiei oscil1torului";AT 

U1,71"1r ■onic liniar•, 
v9 60 SUI 9080 

, 1T~i•~~,o~1,1Au~vTîfîî't,~~Tl~;3~:1t: 0liRs&i ~g4g~1sX0~&i =~i~I :i lul19~t;~R&8 
SUI 90201 60 SUI ,0101 PRINT AT 11,121 INK 01"ft"1AT 11.61 INK 21"P"1 BD SUI 908 

o . 
110 OYER 11 JNK 01 PLOT 108,921 IRAN 0,20: 60 SUI 94001 PLOT 108,1121 PRINT AT 

9,141" "1 INK 21 PLOT 59,921 IRAN 0,201 60 SUI 94001 PRINT AT 9,61" •, INK 01 
60 sui ,oao • 

120 INK 01 ·PLOT 108,921 DRAN 0,20: 60 SUI 94001 PLOT loa,1121 PRINT AT 9,14; 0 

•, INK 21 PLOT 59,921 IRAN 0,201 60 SUI 94001 PRINT AT'9,11• "1 JNK 01 60 SUI 9 
oao 

llO PRINT AT 11,121 INK 01"ft"1AT 11,61 INK 21"P"1AT 20,11 OVE~ Or PAPER 61" 

1•0 FOR i•I ro lt PRINT AT 111i 111,Ait,21i INK o,• "1AT Ali+1,11,A11+1 1211• "1AT 
Ali,ll,71 INK 2; "1AT Ali+l,l ,71" 1 NEIT i: PRINT AT 8,51 INK 21"P "1AT 8,10 

: INK O:"N'"1 INK 2t PLOT 100,1201 DRAN 0,16: &g SUI 9400: PLOT 100,136 
150 PRINT AT 6,131 •1 INK Or PRINT AT 4,111" 
160 PLOT 100,1151 IRAN -15,01 DRAN 2,-21 IRAN 0,11 PLOT 87,1161 DRAN 0,1: DR~~ 

-110 1bv:k0f,'îN~2i: J~ft~ ;,~if:: :::: 8:i~; 6~01ul6+lit: J:?:r 1Ăr 11,l~-sv: 12:00 
1 ID SUI 9080 · 

180 PRINT AT 1~51 INK 21"P'"1AT 8,101 INK 01"ft'"1 INK 21 PLOT 100,120: DRAN 0,1 
61 6D 6UI 94001 PLOT 100,136 

190 INK 01 PRINT AT 6,131" "1AT 4 111" "r PLOT 100 1151 IRAN -15 O: IRAN 2,-21 
IRAN 0,1: PLOT 17,1161 DkAN O,lr IAAN -1,-11 PLOT 97,1201 IRAN -1¼,16: IRAN 0,-2 
r PLOT 86,1361 IRAN 1,-1 
200 INK 21 PLOT 59,116: IRAN 0,201 60 SUI 94001 PRINT AT 6,81" 0 1 INK Or 60 SUI 
9080 . 
210 FOR 1•4 TO 11: PRINT AT All,11,7; INK 21" "1AT Ali+1,Jl,71" "1AT Ali,11,Ali 

,21; INK 01" ";AT Ali+l,ll,~li+l,21; 0 "1 NEXT i 
220 INK 2a PLOT 59,111: DRAN 0,-161 DRAN ·2,2: DRAN 4,01 DRAM -2 1-1: PRINT AT 8 

•• ,. "1AT 7181"P'"a JNK O: PLOT 19,1111 DRAM o,-161 IRAN -2,21 P~RN 4,0: DRAN -2 
,•l1 PRINT RT 8,3;" ;AT 6,l1"N" 
230 PLOt 14,1151 IRAN ·10,01 DRAN 2,-2: DRAN 0,41 DRAN -1,-1: PLOT 16,113: DRAM 
-12,-181 DRAM 0,31 PCOT 3,921 DRAM 1,01 60 SUI 9080 
240 RANDON1ZE USR 23296: LET unde•l1 DYER O: 60 SUI 9000: PRINT AT 1,11 PAPER 5 

I INK l1" LE6EA VITEZEI "1AT 1,30;"2": 60 SUI ,0401 60 SUI 9030: 60 SUI ,0151 6D 
SUI 90201 60 SUI 90101 PRINT AT ll,12f INK O;"ft";AT 11,6; INK 2;"P"1 60 SUI 908 

o 
250 OYER l1 INK 01 PLOT l08,92~ DflAM 0,201 60 SUI 94001 PLOT 108,112: PRINT AT 

9,14:" ": INK 2: PLOT 59,'12: DRAM 0,20: 60 SUI 9400: PRINT AT 9,61" •1 INK 01 
BD SUI 9080 . · 

260 INK O: PLOT 108,,2: DRAM 0,20: &D SUI 94001 PLOT 108,1121 PRINT AT-9,14t" 
"1 INK 2: PLOT 59,921 DRAII 0,201 60 SUB 9400: PRINT AT 9,6;" ": JNK 01 PRINT AT 
20,11 OVER 01 PAPER 61" 0 1 60 SUI 9080 · 
270 PRINT AT 11,12: !Nr. D:"""1AT 11,1>; INK 2;"P" • 
280 FOR i•I TO 3: PRINT AT Ali,11,A!i,21; INK O;" ";AT Ali+l,l1,Ali+l 1211" "1AT 
A<i.11,7: INK 2:" "1AT llli+l,11,7; 0 ": NEXT i: PRINT AT 8,5; INK 2;"P "rAT 7,13 

, tllr O:""'": INk 2: PLOT 100,120: DRAII 0,16: 6D SUI 9400: PLOT 100.136 
290 PRINT AT b,13;" "1 INK O: PRINT AT 4,11;" • 
300 PLOT 100,115: DRAII ·15,0: DRAII 2,-2: DRAII 0,1: PLOT 87,116: DRAW 0,1: DRAN 

-1,-11 PLOT 97,120: DRAM -12,161 DRAN 0,-21 PLOT 81>,l3b: -DRAW 1,-1: 6D SUB 9080 
310 OYER 1: !NK 21 PLOT 5,,116: DRAM 0,20: 60 SUI ,400: PRINT AT 6,8: 0 0 : INK O 

1 .&O SUI ,oso 
330 OVER 01 INK 21 PLOT 59,911 JRAN uli-11·2,vli-lJ 
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i~ INK 21 FOR i•O fO Pl/6 SfEP PI/S01 PLOT 59,911 IRAN IS•C09 i,15•91N ii NEIT 

350 INK 01 FOR i•Pl/2 TO 2.lS•Pl/3 STEP PJ/501 PLOT 100,1151 IRAN. 12,cos 1,17•5 
IN i1 NEIT ii 60 SUI 9080 
351 PRINT AT 9,101 INK 2;" "1 PAUSE 501 80 SUI 9160 
352 PAPER 71 PRJNT AT 4,20r"FORNULE";AT 1,31,• • r. A"rAT 11,11,• • t"rAT 
91171"v • cos 1AT 13,17: PAPER 21 INK 61 "rAT 14,171 v• Acowl t· 

I •AT 15,{71" - • • 
359 LET cont•3601 LET 1dr•IOO: 60 SUI 9110 
360 RANDONIZE USR 232961"LET undeml1 OVER 01 60 SUI 9000: PRINT AT l",l; PAPER 5 

: INK 11" LE6EA ACCELERATIEI ";AT 1,30,"3"1 60 SUI 90401 60 SUI 90151 60 SUI 902 
01 60 SUB 9010: PRINT AT ll,12; INK Or N";AT ll,61 INK 21•p•: 60 SUI 9080 
370 OVER l: PLOT 103,91: DRAN ·20,01 DRAN 2.·21 DRAM 0,11 PLOT 84,92: DRAII 1,01 
IRAII 0,1: PRINT AT 9 li;" "1 60 SUI 9080 
380 PRINT AT 11,12; fNK Or"N";AT ll,61 INK 21"P"1AT 20,lr OVER O; lNK 61" • 

I : 9~Rt~~\¾Oi •n; .D~~Msii23uî= ,g:~11 2 ,-2: DRAII O, I I PLOT 14 ,92: DRAN I ,01 D_RA~!_• __ _ 
400 FOR i•I to 3: PRINT AT Ali,ll,Ali,211 INK o,· ";AT Ali ♦ l,l1,Ali+l,211" ";AT 
Ali,11,7; INK 2;" ";AT Ali+l,11,7;" "1 NEIT i 
410 INK 01 OVER 01 PLOT 100,115: DRAN ·20,-121 DRAII 2,01 DRAII ·2,2: IRAN O,•l: 

PRINT AT 9,11;" ": 80 SUI 9080 

:~g~~r2!0~c.M5~og~~~1;2i11~~ g~~:1 2,iii, !~:;.c.:1..-:~:1-iRA~ -2,-21 PLOT :19,1-1 
I: DRAM 0,-8: DRAII -2,2: DRAM 4,0: DRAN ·2,·i: PRINT AT 8,6;" "1 60 SUI 9080 
450 60 SUI 90361 80 SUI 90101 PLOT 59,911 IRAW 20,12 
460 INK 21 FOR i•O TO Pl/6 STEP Pl/501 PLOT 59,911 IRAW l5•COS 1,l5•SIN i1 NEIT 
i 
470 INK 01 FOR i•PJ TO 7•Pl/6 STEP PI/SOt PLOT 100,1151 IRAM l4•CJS i,14•9IN i1 
NEIT i: 60 SUI 9080 '-
480 PLOT INK 2;66,911 DRAW INK 210,121 DRAII INK 010,ll1 IR-N ·2,·21 DRAW 4,0 

1 IRAM ·2,21 PRINT AT 8,9; OYER 11" "1 &O SUI 9089 
481 60 SUI 91601 PAPER 71 PRINT AT 4,2n;"FORNULE 1AT 6,171" • r• A"1AT 7,171" 

1•· sin ";AT 8,171" • t"1AT 9,!7r"a•· Asini ll"1AT 10,171 r•Asinl ll"1AT 12,171 
PAPER 2; INK 61" 1AT 11,171" 1•· r "1AT 14,17," 1•· Asin t 

"1AT 15,171" •· "1AT 16,171 •, 80 aUI 9080 • 
490 RANDONIZE USR 232961 LET und••l1 OVER 01 BD SUI 90001 PRINT AT 1,11 PAPER S 

! INK 1;" '.E&EA ACCELERATIEI "rAT l,301"4": &O SUI 90401 BO SUI 90301 60 SUI 901 
5: 60 SUI 90201 60 SUI 90101 PRINT AT ll,l2t INK Ot"N"1AT 11,61 INK 2t"P" . 
500 DVER 11 PAUSE 501 PRINT AT 11,12; INK 01"N"1AT ll,61 JNK 21"P"1AT 20,11 OVE 

R 01 INK 61 • " 
510 FOR i•l TO ll: PRINT AT Ali,11,Ali,211. INK 01" "1AT Ali+l,11,Ali+l,211" ";A 

T Ali,ll,7; INK 21" "rAT Ali+l,ll 71" : NEIT i 
520 INK 21 OVER 01 PLOT 59,1111 iRAM 0,·81 DRAII ·2,21 DRAM 4,0r DRAII ·2,·21 PRI 

NT AT 8,6•"" 
:130 INK 01 PLOT 66,911 DRAN Oil21 DRAW 0,111 IRAW ·2,•21 IRAM 4,01 DRAN •2,21 P 

RINT AT 8,9; OVER Ir"•, 80 SU 9080 
540 OVER 11 PRINT AT 7,7r INK 21•" . 
550 FOR i•l2 TO 171 PRINT AT Ali,ll,Ali,21; INK 01• "1AT Ali+l,11,Ali+l,211" "r 

AT Ali,11,71 INK 21" "1AT'Ali+l,II 71" •, NEIT i1 &O SUI 9080 
560 OVER 01 PRINT ~T 11,31" "1 PLOT 17,66: DRAN 6,·131 DRAN ·2,01 IRAM l 2: DRA 

M ·1,-21 PLOT 23,70: DRAM 14,91 DRAM ·2,0: DRAM l,•21 IRAII 1121 INK 21 PLOT 59,7 
21 DRAN 0,81 DRAM ·2,·21 DRAM 4 01 DRAII ·2 21 PRINT AT 12 6; " 
570 60 SUI 9080: INK 41 PLOT 59,631 DRAM 0,·101 DRAM ·2,21 DRAN-4,01 DRAII ·2,·2 

: INK 01 PLOT 66,90: DRAM 0,·221 DRAII ·2,2: DRAM 4,0r DRAN -2,-2: PRINT AT 12,91 
" '";AT.14,8; INK 4;" "1 INK O: 80 SUI 9080 
1000 RANDONIZE USR 232961 80 SUI 9000 \ 
1010 PRINT IO;~T O 121"Relua■?"1AT I 12; FLASH t1• l/2/N "r FLASH O 
1011 PRINT AT 8,5; 11 • LEGEA VITEZEI 11AT 10,51"2 • LE6EA ACCELERATJEI" 
1015 PAUSE O , 
1020 IF INKEVS•"n" OR INKEVS•"N" THEN 60 SUI 55551 PAUSE 01 60 TO 1000 
1030 IF INKEVSs"l" THEN 60 TO 100 
1040 IF INKEVS•"2" THEN 60 TO 360 
1065 IF CODE IINKEV$l•7 THEN BO &Ul 55551 BOTO 1000 
1070 SO TO 1015 
5555 RANDONIZE USR 23296: SO SUI 9000 
5560 PRINT AT 1,2; PAPER 5rtfrt$12 TO I: FOR 1•2 TO 20: PRINT AT i,11 PAPER 7;tS 
;tSl2 TO l;AT i·l,301 PAPER 51" "1 NEXT i 
5565 PRINT AT 8,81 PAPER 2; INK 61" "1AT 9,81" LEGEA VITEZEI ";AT 
10,8; • • 
S568 PRINT AT ~.2, PAPER 71"LICEUL DE NATENATICA·FIZICA"tAT 4,13r"NR,1";AT 5,71" 

Jsl9"Pil=T0AŞ ~3~21 PAPER 71"REALIZATORI"1AT 15.5;"praf.LUCIA lLEA"1Al l6,15;"fl 
zica";AT 17,S;"praf.NARINEL SERIAN"rAT !8 1 151"pro1ra■~re": 60 SUI 9080: 1ETURN 

O>PRINT AT 13,2;PAPER 71"REALIZATORI :RT 15,51 praf.LUCIA ILEA"1AT 16,151"fiz 
ica":AT 17,5;"prof.NARINEL SERBAN";AT IB,15,'prograa•r•':60 SUI 90801RETURN 
7000 PAPER 01 INK O: JORDER O: CLS I LOAD" CODE 55000: LOAD "'CODE 23296: LOAJ 
""CODE 60899 
7005 LET uc550001 LET b•7500 
7010 POKE 23675,u·25UINT lu/256>1 POKE 23676,INT !u/251,11 POKE 60952,b·25UINT 
' 
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l{!)l))l'Ol(i 2lP'!..11·?~1,• il\i~ hlf2~f>I fl'll~"t 2'.!-b h, 111T f11l'561rf 'l1Ct 60"52 ,lt-'2S6•1WT fli 
n~u1r01"[ tO't~~-111! ,:1!751>!:i'(Alll'-C!ll!E I/Sf< ~(in,.60 TOS 
7SM 60 SUI 5~:!-~: l'!IJSE' 100: PflltlT Ar 2CI, I: PAPfl! 7; •l'AROL4t • 
1~i0 IM~l/1 tlMf F• 
7~"~ rr pt2•p~~~- Îh,~ $TCP 
75.3(1°f'RINT AT ,-r,,a, HP~R Îi/ l!IIC 7; "NU''!•: Pi'cU&E 501 80 TO 1000 
eo10 Di'cTI I0,9.t,7.b,S.4,4,(,5,6,7,S,,.10,11,12,13,14,15,16,16,16,15,14,ll,12,ll 
,I(' 
80!0 )ATA ll,13,13,12,11.I0,8,1,6,l,,.2,l,l,1,1,1,2,J,4,6,7,8,10,11,J2,13,13,!3 
&OS~ JATA I0,9,8,7,6,S,5,S,4,7,8,9,10,l0,9,tl,lZ,13,14.!5,IS,JS,14,13,12,11,10,1 
O, 10 
8070 JATA 100,102,102.tG4,IQ4,I04,l04,l04,I0•.1oc,104,104,102,l02,I00,98,98,95,9 
~.95,95.95,95,95.95,95,98,98.l&O 
ec~~ ~AlA 42,4~,4:,32,2,.11,a,o,-s,·!7,-2~.-12,-42,-42,-42,-42,-42,-32,-2,,-11,­
e.o.e.11.26,l2,4~,c1,c2 
tllO DATA o,7,14,20,21,,4,42,42,42,34,27,19,I0,•.~.-4,-14,-20,-27,•l4,•42,-42,-4 
z.-3c,-2c,-1s,-1,-s.o 
8!00 :~TA 4c,4b.1!,10,12,IO,O,·l0,·22,·?0,·lt,·4•,-46,-46,-46,-46,-ll,-30,-22,-1 
0,0,IO,c~,3~.38,46.46,46,0 
840C DAl~ b,14,,i,3\l,~3,4.,43,46,38,30,22,14,6,0,-6,-14,-22,-30,-38,-46,-43,-46, 
-1e.-10,-z2.-1c.-•.n,o 
E99q STOP 
9000 CLS: PAPER 61 IRl6HT l1 lNr. O: !ORDER 7, CLS I PLOT 0,01 JRAN 0,1751 IRAN 
255,01 DR~• 0,·175: tRAII -255,0: RETURN . 
9010 PRINT AT 10,4: PAPER 51 INk 11•p[•1 PAPER 6t" ": RETURN 
9015 PRINT AT tG,13; INK 01 OYER 11• ':AT 20,1'• t•O": IIETURN 
902~ PRINT ~T 10,7: INt 2: .OYER I; "1 RETURN . 
'1030 FD!i 1•13 TO 108 STEP l: l'ttlT 1,91: NEXT l: PRINT AT lO,l.t1• ";AT 11,14i"x•' 
9035 FO~ 1•43 TO 140 STEP 3: PLOT JNK 0;59,l: N[XT 11 PRINT AT 3,7; JNK 01 ";A 
T 3,6;","1 RETURN 

lNK 011,911 NEIT I.& PRINT AT 10,14; JNK 01" •· 9036 FOR 1•13 TO 108 STEP 3: PLOT 
1AT 11.141•1• 
9037 FOR 1•43 TO 140 SU:F' l: PLOT 59, Ic NEIT h PRIN1 AT 3, 7; INIC O:• ";AT 3,8; • 
,•, RETURN • · 
90•0 FOR ifO 10 2•PI STEP PJ/451 PLOT 59+48•CDS i,91+41•SIN ii NEIT ii RETURN 
9060 Dlft Al29,611 RESTORt·aooo1 FOR i•I TO 291 ft[AD A(i,11: NEXT ii RESTORE 8020 
: FDR i•I TO 29: R[AD All,211 NEIT ii R~STDRE 80401 FOR i•l TO 291 READ Al!,311 
NEIT i 
9070 RESTORE 8060: FOR i•I TO 29: REAi Ali,411 NEIT i1 RESTORE 8080: FOR i•I TO 
291 READ Ali,511 NEXT i: RESTOP~ 8100: FOR i•I TO 29: READ At!,611 NEIT ii RETUR 
N 
9080 JEEP O.Ol,?: ltEP 0,01,241 JEEP o.os.n: PRINT I01AT 0,10,·APIH o tast&"1 
PAUSE O: rrtNT IO;AT 0,10; DYER l;'AP••· o tasta I RETllflN 

:îii ~Î~T~Rt I~oA:·.~=1:12eî:iF6~ t~~Eţo6¼~~=R:i,1u1i1~E~~~1 i 
9102 rES!ORE 8400: Dlft vl291: FOR i=I TO 29: READ v(il: NEIT i1 RETURN 
9110 ~Rl"T tO;AT 0,9;'Ralua■ s~cventa?":AT 1,14; FLASH I;" 1/N "1 FLASH O 
'120 PAUSE O 
9130 IF INKEYt="D" OR INKEYS•'d• THEN BOTO adr 
9140 IF lNY.EYs•••• OR INKEYS•"n" THEN 60 TO cont 
9145 IF CODE IINKEYSl•7 THEN 60 SUI 5555: 60 TO 9110 
9150 60 TO '112() 
0 160 FOR i•l TO 171 PRINT AT i ,15+ur,lle; OYER O; PA!'ER 7:U:- NEJT i: RETURN 
?400 DRAN ·2,-2: DRAN 4,0: DRAW -2,2: RETURN 
~~9q CLEAR I SAYE 'OSCILAT113" LINE 1: SAYE "UDS"COlt 55000,1681 SAYE "6TER&·coD 
E 23296,45: SAY[ 'JREAK.CDDE t0899,72: PRINT AT 10z101"R{JOJINEAZA!•1 YER!FY ·os 
CILATl13'1 PRINT "OK~ IASIC": VERIFV "UDG'CODE: ~RINT OK - UD6"1 YERIFY "STER 
&'COIE; YERIFY 'IRE~ţ"CODE: PRINT 'OK - lrtes' 
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I t.•t ••ct11E 608991 PDKE 60f52,61i66-256tJNT 16U61256ll PDICE 60953,IIIT 16666 
/25611 RANIORIZE USR •01991 80 SUI 9000 

3 DVER 01 INVERSE 01 80 SUI 9900 
4 LET qS•" • 

·s LET sw•O 
10 PIIPER 71 INIC lt JRl&NT li CLS . 

J& :~v~T0ĂÎ 1 1~g:~E:tl~J~ ~:~1Li~~R3tuf~~:T0i:f;~aA1:a:,,1'5•0 
~~ ,~o~uis;~~g: DRAM ~12-35,0: DRAM o,-30: IAAII -212•35,01 DRIIII 0,30 
60 PRINT ·ovER l;IIT 7 6;".";AT a,7; INIC 0; 0 ., INK 21" • 
70 PLOT 103,72: DRAII 7tt3+6,0: IRAN 0,·171 lt!IAN •7tl3·6,01 DRAII 0,171 PRINT AT 

13,27;" 0 

8~ PLOT 103,481 DRAN 7•13+6,0: DRAN 0,•171 IRIIII -7tl3·6,0: IRIIII 0,171 PRINT IIT 
16,27: 0 • 

90 PLOT 103,24: IRAN 7tl3+6,0, IRAN 0,-171 DRIIII -7•13-6,01 IRIIM 0,171 PRINT IIT 
19„27;• • 
llO PRINT OVER I; INk 4; PAPER 61AT 9,8;" 

RAN 16(1 ,0 
120 LET 1•108: FOR Y=94 TO 80 STEP -1;s, PLOT l,Y1 IIEIT Y 
llO LET 1•2031 FCR Y•94 TO 80 STEP -t.51 PLOT l,YI IIEIT Y 
160 FOR l•l08 TO 203 STEP 1,5: PLOT l,801 NflT I 
170 PLOT 108,801 DRIIN 5~·5: PLOT 108,801 IRAII 5,5 
180 PLOT 203,801 DRIIII -;i,Sc PLOT 203,80: DRIIII -5,-5 
190 PRINT AT ll,l9; 0 d 0 

192 LET YY•25 

0 1 PLOT 64,103: D 

l'15 PRINT I01AT 0,01 " Apu11U, o tHtl p1ntru a vizua- lin • 
i acar ea corpului• . 
200: FOR N•I TO 131 PAUSE JI 80 SUI 50001 LET •••I 
210 60 SUI 6000 
215 80 SUB 70001 60 SUI 80001 80 SUI 7500 
216 IF INKEVf=" • THEN LET N•l41 NEIT 111 80 TO 500 
220 NEIT N 
230 FOR N•l2 TO 2 BTEP -11 LET •••-l1 PAUSE 01 60 SUI 50001 80 SUI 60001 80 SUI 
7000: 60 SUI 10001 &O SUI 76001 IF lNKEYf•" • THEN LET N•l1 NEIT N: &O TO 500 
240 NEIT N: 60 TO 200 
500 PRINT AT 0,11" ";AT 4,11" 
. 0 : P~OT 0,175: DRAN INIC 31255,01 PRINT AT 1,11• 

AT 2,h "1AT 3,t-;• 
AT 5,71" "1IIT 6,7;" 
·NT AT 1;71 ° •, FOR i"13 TO 20: PRINT AT 

": NEXT I 

. 0 : PRIN;; 
0 1 INPUT •••: PRI 

i ,1;• 

501 PLOT 5,821 DRAN 10•8+4,p: DRAN 0,3•1·81-41 DRAII ·10•8-4,0: DRAN 0,3•8+4: PR 
INT AT 12,1; 0 •lkYA21/2"1AT 14,11" • - ": INVERSE l1 PLOT 102,72: DRAN 8•13+1,0: 

PLOT 102 24: DRAN 8•13+1,01 INVERSE O . 
502 PRINt AT 20,271•v•111T 13,21; 0 E0 : INVERSE 1: PLOT 102,24-17: DRAN 13•8+1,0: 

INVERSE O 
503 PLOT 110,101 DRAM 100,0: DRAN ·5,51 PLOT 210,101 DRIIN -5,-51 PLOT 158,10: D 

RAM 0,60 
504 PLOT 158,70: IRAN ~5,-5: PLDf 151,701 DRAN 5,-5 
50~ INK 3: PLOT 103,175-7: DRAM 7•13+6,01 JRIIN 0,-17: DRAM -7•13-6,0: DRIIII 0,17 

: PRINT AT 1,11; 0 0 

~10 LET w=l101 LET ssscl/1001 LET n"11 FOR i•I TO 99 
520 LET YclO+AIS 114t(1/2-l•SSSIIA2• PLOT INK 211,V+I 
521 LET Y~•l0+58-V1 PLOT lNK l11,YY 

• 525 LET X=X+l 
52b IF 1=70 THEN PRINT AT 15,20;" "1AT l'1,201" • 
530 IF !NT (J/Bl=!/8 THEN LET N=N+I: 60 SUB 50001 60 SUB 7800 t 
5~0 ~Di I 
bOO rRINT fO•AT O,I01°11p•sa o tasta": PAUS[ O 
6~0 'l'Nll'!!T • • . 

b~O i~~•6, ~ET Y•59: FOR X•IIO TO 100+108 STE~ 1,251 BEEP ,003,1: PLOT l,Y1 NEX 
T X: PR!~T AT 13 1 26;• • 
700 PRINT tO;"ArASATl O TASTA PT. CONTINUARE, ": PAUSE O: CLS 
710 PLOT 0,01 DRAM 0,175: BRAN 255,0: DRAN 0,-175: BRAN ·255,0: LET Af• 

. 0 DPT!UNI: 
I.RELUARE PRO&. 2,TER"INIIRE PR06, 3,SAL 

YARE PROB. 4, REPREZE NT. JILA . 

720 P~US; O: LET Af=INKEYf: IF Ai<"i""oR-~i>"4" 0 THEN° 0 iEtP-:i:ii.~06şos~Jo8500 
730 JF hl="J" THEN RUN 
740 lF A$a'2" THEN JEEP ,1,0: JEEP ,1,4: JEEP .1,7: B,EP ,1,12: 60 SUI 7701 80 
TO 710 
750 IF A$a 0 3" THEN ~AYE "OSCILAT!l4° LINE I: SAVE •~REAK"COIE 60899,721 JEEP 

1,0: BEEP .1,41 BEEP .1,7: BEEP .1,121 60 TO 720 ' 
7&0 IF A$•"4" THEN 60 TO 10 . 
770 CLS I PLOT 0,01 IRAN 0,1751 DRAII 255,0: DRAN 0,-175: DRIIN ·25S,01 LET A$• 

• PROFESOR COORDONATOR: 

SIN6ER HARALD 
nr. I 

!LEII LUCIA ELEV: 

lloie■bri1 1987 

.. " -
LICEUL dl "ATE"ATICA·FIZICA 

TilisOilril 



llA tllJUUllltl PPît!li HEIITJl:8 1 1G tul ISOfi1 Pttd! e 
ns tnutta 

$000 !F 11<•1 ftliil! ·r.o ît/ S?Ofl :gg~ tt,•::.Jk~W af, îJJ2ţ!ţ TO~. LET A„u~• •: 
•1 IN~ li" •, 10 îD $300 
îlOO LEî At•• "1 FOR Ja1 TO •1 LiT At~As♦• •1 
tr -!lh: 21" •, 10 TU 5300 
5200 LET fi•" "1 FOR J,t TO NI LET At•AS+• "1 
11 !NJ 21 "1 10 TC 5:SOO 
S:SCO RETUR■ 

Will Ji PlllfT AT l,61 INK 4sA 

NffT J1 PRINT AT l.61 tNK ~IA 

NIIT a1 PRINT AT l,6t IK 41A 

6000 INK 21 LET D•2•AIS 17-Nla LET At•••, PRINT AT 1:S,1:S;" "1 PIIJWT A 
·T 14,131" "1 LET at••tll TO•>• PIIWT AT l3,l3cAt1 PRINT AT l4,131At1 

RETURN 
6666 ID SUI 7101 .PRINT AT 20,t1"PARlllA1" 
'661 INPUT LINE PI . 
6661 Jf Pf•"HAIIRY" THEa fTOP . 
-~•• PRINT AT 20,11"NU!!! 1 PAUSE 501 CLS I ID TO 710 ·.•,oo !Nl l I LET P•l2-Dt LET ..... 1 PRINT AT 16, n," 
l "1 LET bf•~tll TO r11 PRINT AT t6,l:SJll1AT 
7500 LET 1•4tP•••• PRIWT AT 6,71 · 

"1 PRINT AT 17,tl 
J7,1S1lt1 RETURII 

I PRINT !\T 5,71" 
"1 PRINT AT 5,12+n1"V" 

7HO PLOT ntl+l00,1271 PAii L,01 IRAII -3,:Sr IIIAII :S,-:Sr IRAII -:S,-3& RETURN 
7600 l{T 1•4•P•••• PRIIIT AT 6,71" "1AT 5,71" 

1 PRINT AT 5,l2+n,•v•, PLOT ntl+l00,1271 lttAII 1,01 IRAN :s,-31 IRAN -3,31 
IRtlN 3 31 RETURN - . · 
11,0 LtT ••2•11S (7-nla LET ••• ,.,1 TO.,. LET e•l2-q1 LET bt•qfi TO,,. PRINT 
AT l,131 IIIK 21at1 INK l1bS1AT 2,131 INK 21at1 INIC lrbt1 RETURN 
aooo PRINT AT 19,131 INK 21A•1 INK 11Jt1AT 20~!3'- INK 21At1 INK ltlfi RETURN ! 
150l OYER 11 FOR i•l TO LEI at1 JEEP .003,1: rt1INT afli TO il1i NEIT t1 DVER 01 
ltETURII · . 
199~ STOP 
100C· PAPER 61 IRJIHT 11 CLS I LET U•" ." 
9050 80 BUI 92001 PRINT AT 1,2, PAPER 51ts;5112 TO,~.•- 1•2 TD 201 PIIIIT AT i, 
11 PAPER 7;tt1ttl2 TO l1AT i-1,301 PAf'Ef 51 "1 NEITi 
90)5 PRINT PAPER 71RT 31 l11"INSTITUTUL 1AT 4,61"IE ttlflJCA IE CALCUL"1AT 5,15;" 
IJ 1,T 6,t01"JNFORIIATICA 1RT 7,71"1 UCU REST I" 
90~0 PRINT AT 9,101 PAPER 21 INK 61" "rAT 10,101" 08CILATll4 "1AT 11, 
101 • . • 
9065 PRJNT PAPER 71AT 13,21"REAL!ZATOR"1AT 14,S:"S.ctta siste■e si Pro1ran"1AT 
l5,;1"inftr■attce pentru tnvata- 1AT t6,:S1"■int si instruire in cola-"1AT 17f:S; 

"bor,re cu 1AT 11,21"LICEUL IE "AT!ftRTICA-FIZICA";AT 1,,1l1"NR.t"1AT 20,71"T ft 
I S D A R A" • · 

90lt9 &O SUI '300 . 
9070 IF COIE IINKEYS>•7 TNEN 80 IUi 170 
t:',,=ÎRsv:t:t::~2PVi·r1:l f!J:3:fPJ:,i,tlit•1: i~.{•iFOR_i•2 TO 20, PR~NT AT i, 
9160 PRIIIT AT'l,101 PAPER 71 INK 01"TEftA LECTJEl"1AT 5,51"ENER&IA OSCILATORULUI 
"1AT 6 l;"ARNONIC LINIAR" 
9165 PRJNT PAPER 71AT 9,21"-llustreaza transf11r■area"1AT 19,2,•reciproca a en 

,.,.,i,-1 rot1111··"1AT ll,21"tiale in n■r1I• cln■tica":AT 12,2: in ■iscarH de osc 
Uatit. 
t'166"PRJNT PAPER 71AT l5,21"-Reprezint1 trafic d•e•n-"1A.T 16,21"dent1 de elD 
n11t\e a ener-"1AT 1?,21"1tei patentiale,cinetice li 1AT 11;2:"totale a oscilat 
arului 1r·"1AT 19,21 eonlc liniar.• · 
9170 80 SUI ,:soo · 
9171 JF COJE IJNK[Yf!•7 TIIEN 60 SUI 770 
91 72 RETURN . 
•2oe CLS I PAPER 61 IRl&NT I& INK o, IORIER 71 CLI I PLOT G,O: IRAN 255,01 JRAN 
0,1751 IRAII -255,0: JRAII 0,-1751 RETURN . 
9300 IEEP 0.01,71 JEEP 0.01,2•1 IEEP o.os,u, PRINT IOJAT O,l01"AtolH D tuh"1 
PAUSE O: PRINT I01AT O, 101 - 1 RETURN 
9900 POKE USR "b"+O,IIN 10001000 
9901 POKE USR "b"+l,IIN 10011001 
9902 POKE USR "b"+2,IIN 10011001 
9903 POKE USR "b"+l,IJN 10101010" 
ff04 PDKE USR "b"+4,JIN 10101010 
,,os POKE USR "h"+5,IJN 11001100 
9906 POKE USR "b"+6,IIN 11001100 
9907 POICE USR "b"+7,11N 10001000 
9901 POKE USR "J"+O.IIN 01001001 
,,o, POICE USR "l"+l,IIN 10010010 
fflO PDKE USR "J"+2,IIN 00100100 
9911 POKE USR "1"+3,IIN 01001001 
9912 PDKE USR "1"+4,J!N 10010010 
99!3 POKE USR "l"+S,IIN 00100100 
9914 PDKE USR "1"+6,IIN 01001001 
ffl5 POKE USR "1"+7,1111 10010010 
9916-POKE USR "J"+O,JIN 00111100 
9917 PDICE USR "J"+l,IJN 01111110 
9918 POKE USR "J"+2.IIN 11011111 
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'9t9 i>0tt·USR ·1·•s.11•·11e11111 
't920 PDICE IISR •a•+4,l!I 11011111 
9921 Pi:»;E U9R "J"+S,11• 11111111 
9922 PDKE USR •1•+b,IIN 01111110 
9'123 FOKE USR "J"+,,J!M 001111~9 
9924 POKE USR •t•~.IIN 11111100 
9925 PDKE USR "C"+I,128 
992~ POKE USR ·c·+2.12a 
~~27 PO~E USR "C"+3,IJN illlOOll 
tt2e ~OKE USP. 'C"+4,ilN 10000100 
9929 PQrE USR ·c·•~--IN 10000100 

, 9939 PCKE USR 'C'<6,II~ 10000100 
~931 POKE USR "C"•7,!lh 11110011 
9932 POKE USR "P'+O,iiN 11111100 
~933 POKE USA •r"+l,126 
9934 POr.E USR •p•+2,l28 
9935 POKf USR "P"+3,11N !l110111 
9936 POKE USR 'P 0 +4,IIN 100C0101 
9937 POKE USR 'P'+S,JIN 10000111 
9938 PDKE USR 'P'+6,IIN 10000100 
9939 POKE USR 'P"+7,IIN 11110100 
9940 POKt USR ·r•+o,JtN 11111100 
9941 POKE USR "T"+l,128 
9942 POKE USR ·r·+2,12a 
9943 POKE US~ •r•+3,IIN 11110111 
9944 POKE USR 'T'+4,BJN 10000010 
9945 POKE USR "T"+5,IJN 1000COIO 
9946 PDKE USR 'T"+6,IIN 10000010 
9947 PDKE USR •r•+7,IIN 11110010 
9948 LET P=JIN 10101010 
9949 FOR JsO TO 5: PDKE USR "D'+J,P: NElT lt POKE USR "Q"+6,2551 POKE USR •g•+7, 
p 
9950 POKE USR •g•+o,P 
9951 PDKE USR •1•+0,111 10000001. 
9952 POKE USR •J'+l,JlN 10000010 
9953 PDKE USR. 0 1) 0 +2,IIN 10000100 
9954 POKE USR •»••3,JIN 10001000 
9955 POKE USR "l)•+4,IIN 10010000 
9956 POKE USR •9•+5,IIN 10100000 
9957 POKE USR 'l)'+6,l!N li000000 
9958 POKE USR "D"+7,JJN 10000000 
9989 RETURN 
9990 INK Or PLOT 39,128: DRAN 9,0: DR4W 0,-33: DRAW -9,0: DRAW 0,33: PRINT ~T 6, 
5;' •;AT 7,5;" ';AT 8,5;" ";AT 9,S;' ", INK 3: RETURN 
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F.n-oaol• futc• caMr·- produc: l-. ni.'119& o., ... at;_. ._.,--, 

electrarti c!ealvlece nu •in1: vi.tibll• .. int --• ~ ·de ·l-nbi!l---- •1 

de ••J•( lat de c•tra •llPVt • l>w •c-• - înc..,.cat - c:r- -,de!• 

.ani~• cu a.tutorul -calcuhd:orul;,i prin i-rttar-,dtul c&:rui& ·• 

•levu1 - tnt•i••.., -1 bine -&C911h.fen- wt nat.tuni.•· IJua. 
dln +l7-iC& IÎtl licau. 

Proeruul • f-t conceput. prnt:ru calculatorul 9pectrua• 1281f . 

.._._ • -itat un •&t.iu au Wii' _.. , "~ •• : - - · • - · -~ 

Canf-• deftnU:iel ■-iwia -elecuantca ..ta-~ . .,_ INUl!Uul· •· da 

-l'UlZ- al el9Ctronilor 9in -.tale flUb i-nf'Jr.-l:.a ,.._-,.·-4-=t.arl 

-t..-nt • Pr-ar--1 tst t>rOPUne - •-p11ce!"- f-1• lfe .. 

..taie 't.W--- sl -4ott:lelect:"1nica • 

Jn wtudiul a.inat elect:ronice dt-n aet.dw ..--- ¾lait.t - :1•. 

ebldtul ••• ..,licit __,u bllnztt de canductte. 

»upa incarc-- Pl"'Q91"--.lui va -- un ~- ... 
1. T..--i•i• •l~anica 
2. Fot_.•i• electronica 

~ li■laia prin efect: de ci• 

4. Eataia IN.lt:aalect"1nica 

s. Eatsla ~--• 

6. »&as.. Trioda. 

7. T.treda. 

Qpt;i- 1 • T.---.a:a electranic&. 

f'aintru ,_1: - cansidar.t: ~• st-.l-.a aa:.-11 
haat.ic• a elactr-uar it1 rR•- -talie& .-- 111 .turul 1..-.u ... 
„artt:iVi • 9-ca -lic- -• -■talulai un ciiiP -.1-act:rt-c dit 

atunci vactan.il Yi teza •il unui elact:ran din 

-r«- va fi caapu•ul aint:r-e vit•za initiala a -elwctr-anuliai ai 
viteza v..,.,.•t:• de E • T0&te ac-t- au fost: r--1-iz.•t:• pri-r. 

ati-t:i• asth,1 fiind -i bina in-i u l.ct:i• dacatre el.., 

In cmt.irwe - va traca, la , .. ,-11.11. prapriu-zi• ele 

._ Wlli.sie ela::tr-antca • 
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•~U ■lacu-anuar 

in--.ta._.ewam:l 
in -■tal■ la OK", 
_t.,.tarl • ac:-ts 

■tar■ ln c-. 
el-.ctranl ' - pat 

parasl ..talul d9aarace .-zul .■lac:rantc tn -•-- ccinditif·~-~~ 
parttctpe·:la 111-=---a ele agitaU■ tW'lliCa • J_,.in■• pr~~~t.-'•'· 
v.-iatta -•tei ■l■ctranului cu distanta tn diract.ta l'larMla' 
.la -.rafata -■telului la T-oK • da ••-- .Snt Uuatratl 
-inii ■lec:tranUar c apusl pa ftac:.-e banda -.wt:tca · canfar• 

_principiului de -cluzl- al lut· Pauli > • t.- el■ctranU Pi­

la nivalul F■ret Cnivalul cu cea _, aar• ■n■rwt•• La •bldtul. 

c:.zului ln car■ T>OK - - ~- cum MII - da •l■ct:rant 
par- -■t.lul • daci -.raf'ata ..talului va raai- tm:ar~•t• 
paa:U::lv ,intre ■l■ct:ranU :l-ltl • 1111 ..,.afata -■talului -

apar- o .farta ■lactrostatlca care ii va atr ... pe elact.rani •I 

acasti• - - tnt_.c■ inapoi daci - -.bH■-1:e un echlHbna 
dinaalc < -,,at. elactranUar ca ,_ din-~ tn unitat.. • 

t;tap -1:• ...i cu 'IIUliarul de ■l■ctrani · ca tnwa ln -■tal in . 

unitat:- da Uap .) , la 9UPrafat:a -■talului - f-• o 
pelicula w -foraa tiuaorafettd --t..,loare • car• va ·far- un 

•c~• i...-- cu· -.raf.ta ..talului .,nearcat• paaitiv 

. C:i.-ul ■lllCb-tc a.tfel fcr..t - -1:l- ....,.. •l■ctranllar cu 
o farta criantat.a din• -urtar· sPrW •:tnt:artcr. Yartatia · --,sa 

... pot:■nUal■· • al■ctranUcr ·· ■-i:e da a■ - Uu■trilta priit 
cţrbar- rapt-I de ~tal • S. Dbtlarva · da ··a■■--· f-1:4 
.el~ cua la T>CIIC oUl'I ftUallir de electrcint ·a P• nival■ slblat:e .. 

nivvlul F■nn dsti;. ■n■rt1i• t.-.tc.- st· trec: ••P■ nival• 
-..rl_.. nlv■lulul Fartd. 1n -11~ ,.._.,_.. a 11eranul-,j 

-t• ~- tat UIIPUI a liuc:ata·-- · da- a.tal ·I~ c.,... -•; PQatt 
. --... •. in - aat■t•· ._hlct:ranica • \ · 

Dptt.- 2 , Elida• ·f-.,lM.b witca-... 

,,.fl'a■rl:II ..-ctaculaima din -,-.:t: dit .• ._.._.. al -ftin .ului 4 
- produc■ ·l• nival ■l.._b w.t.: ·• ■-l•t• dit ■l■ct:rant ctnd -..rl 
.-■talului- ..t■ .. •Hca1:a a raza luat- · da o ....td 
int-itat■ •praztnt• o-·l-tanta practica d■o■-biw <fotodid 

w-■--lu ). 

· Da ac-· - l.-cat· - prwzant:- · prtnctttal•l• #az.- al• 

.■-i.'■iwl · sfabal-.ctranic■ • 0 praa.w ■t _.,. __,__ ··_--■tul 

f_.. tn .-dtf■rt-tw c:odltii·-< 1:-'--Ucat:a·elft'trozH_. · * 



...._,. __.. ~ e-.1 <11.i.n-i..ai ·.>l'i..c--.it..r- ~ ~-1ltal\jlll -tnb-a 
•1ac:troal t. 

ln t.t.-ul rularU in ~ ai-.. • .:r_,..lut a:\n4: ewpwJ• t.-u. •l.ct...uce ,. dt ....... ~hlni aplicate •lac:traEHar 

tlâllui IR Ptrl- .u .... ~-•I• raflca • car~laUc■ 

~ul •1-=t:raltc • daP9ndan't• -.1.a cllWtice • wlactranilar 

4le f'rec:-,t• ,..,.l•U•i inc&.-.nt.• • ~•ild cirwttc• ---
• el~Uar • -frtieYant• r&ldiatlUcr incidant:e ..-nt:ru c.atozi 

din dlf..-!t• (no&.~.~ atnt f'racvent•l• de pr" , "1,"2,"3 

stnt c;ac,iftcar• 4.ate la t:r•i aetal• J. • -■-- tn pertaa de 

J- atnt afi-t• cel• HV• 1„i al• tot-ia.iei _. +ar- da 

cancluzU • ....,_ 11Petlul er:rat ... ..,._ta vizi__... t\ffuMr 

raftcttlor •l • tut1r• caicluzlilcr praar-1 • f'-1: canceput 

tn - f'el inel t: in art- -"- - paau -fi vl'zl-':a ari ce 
r..tic ■t .-tc:e 1 ... • fM:-'•i.t cu •Jutarul unui 

- afla in partae • Jaa • -=r-iut. 
- I 

~i- :S I Eaiaie prin afact' de citlP, , 

Aca9t -..C:.lt:al • -fast c--..,u1: in -,,rt,Jinul c■lar 

P••t-t:t car• dar99C - - lni t:i-• tn acaat:e part:•-· • fizicii 
ai ..-nvu careurile dii •I-l • ...., eca ..tst.• prin efact: de 

ct• nu - atudiua in uc- -. 

-■c:41 ... u~ la ..-rafllt:• unui --«:al un ci• el11et:rlc 

ac-t:• dtrt.ar■ina a aicam-.,.. • lucrului aacanlc d■ -t:ract:ie 

acl cu c:tt ir.t-it.at.ae ciapului aled:rtc -1:arla- E -1:e -i 

- cu at:U: den•it■t:- curentului 1:-111etrani~ -i• dat:Pl'"ita 

1,-lzlrU ..talului -■t• -■i -• • 

fieri• tnt■nsit:•t- ci.-ului 
va avN aoduliil egal cu eadulul 

el ■ct:ric 

lut Ea 

pin■ 

In acest. caz 

cind 

la 

SUPr•f&t:a -1:•lului ciapul electric r-ult.ant: -1:.- nul si 

elwct:ranU par-_,~ ..talul. In i--.ine - raprezwit.at 

aceasta printr-o cw-b• la niYalul Y-o. 

er-1:- in cant:i_.. clt1P11l ala:t:ric -t:.rn wi lucrul 

■-canic de -1:ract.ie - ■icaar-• iar in1:-it■t- ~ului 

f electronii paraaesc ■-t&liil chiar la excit:..-i ter■ice lrict >­
Ai:-t 9fect cte ci- - n.-1:e lt'f9ct Schattky e1 reprezinta a 

ccrac:tie la -i•i.• t:..--lectranica -. 

M p-trat acal-i aranj-,t: in aer-, ca la -i•i• 
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-·· ..,._1-=trantca c tn llttnea 9!8111.,... .,_ului 1• ntwlul 

banali dit canduc:U• t_. tn dr'1111Pt• -t.-u > 

... -: . ~~-~· 
-=-~~-; ... ~~-----·-

J>anuatt:a si -i•i• 1• rece• -ista autoelectranica -• 

lac numai sub act:f.un- ci-,.ului electric _t:.,.n • si -

datoreaza scadarii erosi■tt bariarei de patantial ca uraare • 

actiunli cimpului electric< cu cit: ci-ul -ta -1 P11t.-nic 

cu at:P· bariara da patant:ial devine -i ift9USt• • Deci ba-lara 

ele pc.. ,1tial devine suficient de ·tran,paranta pantr11:1 • fi 

at:r&batut:a de alect:ranii din banda de canduct:ie • ln i ... ine' .. 

. f'tgur-at: arba c- deU·■it-za bariera ele patantiai • 

Si aici_ am past:rat: ac•l-1 aranJ__..t: in ecran ca la ..Ssia 

t:er-lactran:lca ai ■-tata ;orin ef'ect: dw ciap • 

Qptiunea S • Ellilli• llaCWldara 

... a.nu■tt• st afectul dinat:ran • am.ta wlactranic•. --=undar• 
c-1:• in aaii:ar- de alaci:rant din 11U111rafata unui ..tal 111m. 

a:t:iurwa ·bmlbardarti • lui cu •lectrani c_.. au -ei·• cinetica 

-- -. A■ siaulat: ac-t: fan- prin r ...... ~- aupraflltai 

unui aat:a1 c.-e este '"balllberdata • de un wla:t:ran cu anargie 

cinatica..,.. care va SCDtKa din aetal altt elect:rani • 

ln part- st:1"11& 41 acr-1ut - -1iiu1et: 4--1 1.- in 

part- dr~a • ecr-1ui 4111pUcar- pa-~-• afectului ·• 

1 

In cadrul acestei .-part:i - inc...cat - npUc- func:t:t_. 

principalelor ~anta wlacb-anice care fW1Cti-• pe baza 

afectului de ellisie 1:-_1-=t:ranic.- ·.- · 

La dioda - studiat: funct:ianaraa pant:ru difarU:e t:-iuni 

anodica J tn partea at:int1• •· ecranului in t:i ■PUl -acut:iai· sini: 

afi..t:• car~•tica ~atic• st ..-la• diadlti I tn par-t­

dreapta_ •r• a IIIICt.i-· prin· dioda cu· aJut:arul carwia - va 

put:- ur■--i ·f'unctianarea diadtti -pantru dtf.-it:a -tansiuni 

~adie•. n. a._,ea in·ti.-ul -ec~iei sint· aflllft■·· -=urt9' 

-1:.-11 • 

La triada·- audiat func:ttanw-ea pentru· · di'farite t--1Wli• 
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O apltcet•• la -f-•1 de -i•i• et~ica secundara o . 
c-Ut.ui• tubul •IIPci:rontc t.lri:r-oc.ot • 

AII tlt:udtat -luncUanar- _, t:etr-oda-----MIQ__~ru difari te 

tansiuni anodic• • dar •"'ind t.en•iu,...• de eril• si tensiun- de 

_,._ canfta11t• • ln thipul rulari'i pragr-.alui .,. i'ost 

••Pileat.• toat.w f.,,_1• cere .,..,. Aa insist•t ••-• 
__ tiunit dtft cractartstica intr• punctel• da _,.i• si atni• lo 

cal unde f-.ul dit -'•i• secimdar• - pe,at• int•leva -i 

bine • 

· Jn ti-1 rularii • tn part- dr-ta • ecr.nului - poate 

vtz~ 111-..1- CQIIIPClrbrtt •lactrantlar intre ecr.n si- anod 

1.- in part--•tinea • in ti.-ul si-..larti •int ·tre-te 

c.-actari■ticil• anodice al• tubului electronic si descrierea pe 

scurt in cu.,,inte • f-lar siaulat• • · 

Pantr-u 11ert.-• pe 64 de caract.,.. - -fal-it aubruti·nal• in . 
cad -•ina al• prOllf"..ului •1111NDONB• • 

- so -



I •ai 
2 REII 
l RElt 
4 F!Elt 
~ 1!Eft 
6 REI! 

·LllflHR. 
a,atori t . 
ir:"'#H MIIINIIMTU 
Calln KLEJT5Cff 
liana ""'RR!! 

-10 911VE :•1Nd• LIIIE 23 
20 lOAJ î.f,d," 
c5 ERMiE 1"1o•o•: 8AYE !"11R11" llNE lS 
30 LOA~ "l.f.d," 
35 ERASE i•lo,t-d"t SAYE '"lnd" l!NE 45 
41) LDAJ "ter ~~• 

-.. 5 EttASE !"load•r ~Vf ! ·ton" Ullt ,s 
SO LOAll "cp,• 
55-EAASE ! lo•d"l SAIIE !"load" LlllE 6$ 
60 LOAI "t■11os• 
•~·EAASE !"lHf"I IAYE !"ton"·Lljj[ 75 
10 LOllll "sttco.-
15 EAASE !"load"& tAff !"lo•d' Ll.r as 
80 LOAJ "tetrod" . 
•o CLEAR 42999• LIAI •tatt•co»E 
95 !IAYE !"totl 1CDJE 430001 12000 

ttO CLEAR ~3991 ll>AD "totz"COK: tt5 SAYE ••tot2"COJE 36400~4l0~ 
I O CLE/Hl 4l699t LOAD "tot~•,otE 

115 SAVE !"totl"CODE 43700,7700 
. 23 ~SeAR!1f!:?1ckff1,;1g~~;v~~ 

SO Ct.EM 317991 lOAI "tot5'CODE 

l'I ft-'1 ,;!:_ i~;i~DE 31100,2100 
. . lOAt "6i"CDJE . . 

ClEAII 4tff'J1 LGAI !•nt• 

-,1 -



I ·MII ·'tlll'IP I 
2 lltl Ht.,.tf 
I IEfl llr„H MIIIIIEMITU 
4 IEI Call• KLElfSCI 
S llf:11 U t:na IYIMI 
• IUi Bos CUM 361fft LDH !"tDt2"tOlt 364N 

10 PAl'ER Sr llltC 11 IRl8HT lt CLI 
45 RAll?DllllE U&R 515001 IEI 51 FORINIT 7,0,25,lr 

PUIIT41TOltl I IE SMICJH r• IIETAll'" 
1049 IAIIIINltlE UII 575001 IEII 6t FORIIAT !,l,31,11 

1'41PE11 h IH Ir l:LS I PRJffT • 

PAPER 21 iPIK 61 CLS (PRINT• 
t-ortar•• •IKtro 

'

tlor lt•art t• ntal• ••t• n1loa9a cnpi,rt1rii ooleculelor unui 911 ideii" 
051 IANIDllllE USI 575001 REI 71 FDRftAT 3,1,,29,211 PAPEI lt INK 61 CLS r PRINT 

· Grt1111tff•• vn:t11rului vi 1011 11 1loctronilor retolel ••tallco ••t •l•■toar•• 
OSS IAIIDIIIZE USR 575001 REII 51 FIIRtlAT 1,20,22,211 PAPEI 61 l•K Ir CLS r PRIIT 

TASTATI ENTEII" 

1100 FOII f•I TO li LEl ••S7000+132•1f-t)r PDl(E ~,,oa,p-256•JIT (p/25611 POKE 369 
2,IIT Cp/25611 RAIIOftlZE USR.36900 
110 LET tt•INKEYl1 IF COIE t\<>13 THEN PIIU!ai 5r NEIT f· 
112 LET tf•lNKEVft IF CODE tt<>l3 TffEff PAUSE $1 90 TO 3100 
200 CLS 
245 RANJDIIIZE USR 575001 R(N 51 FORMAT 7,0,25,tt PAPEI 71 INIC li CL& 1 PRINT• 

AfLICAII UN CIIIP ELECTRIC" 
3249 RANIOtlllE U&R 575001 ~EM 61 FOltftAT 1,1,31,61 PAPEI 21 INK 61 CLS I PRINT• 

· · -hvpra •l•ctronilat 
•• 1ctlon1 •to '•tt•21 de drtft' • 

fiso PLOT 100,1151 DRAII 40,01 DRAN -2,21 PLO! 140,1151 IIRAI -2;-21 PLOT 18,1221 
Ml 1,e1 IRMI -2 -21 ·PLOî 95,1221 IRAII -2 2 
52 PLOT '2,711 iRAN a.o, PLOT 17',711 IRĂII 8;0 

253 ,ar•r •T 11,1,•••: ,.,., AT lt,231"-· • 
55 PRINT., 7,llt"E" 1 
57 RAMIOIIIZE USR 575001 REN 51 FORIIAT 9,20,22,211 PAPER 61 INK 11 CLS I PRJNr 

U&TATI ENTEII" ff6t FOR f•l TO 4 STEI' S1 LET p•37000+132•<f-tl1 
E 16902,INT 1~125611 JMIOIIIZE U&R 36900 
70 LEI tS•INKEYSt IF CDH tt<>ll TMEN PAUSE 51 

127$ LET lf•IHEY•• IF C81E lf()ll Ttl€N PAUSE 51 
49' LOAI !"torn• 

1025 HVE !"1•2" Ll•E 3000 
7030 LOAI !"lead" 

- 52 -

PDl<E 3690t,p-256•JNT lp/256)1 ~ 

IIEIT f 
80 TO 3260 



I HII 
2 REII 
J REII 
4 REII 
S RE" 
6 REII 

.,.,. 2 
autorii 

· lntH NARIIIIEHîll 
Calin KLEITICII,. 
Una AYRAtl 

291 LOAI !"tot1•co1E •1000 
300 PAPER 51 JNK h IIIJ&HT lt IORIEft 41 CLS 
301 IRJIHT O . 
302 LET k•USR 975001 REII 101 FORIIAT 0,0,22,211 PAPER 51 INk 01 CLS 
f03 RANDOIIIZE USR 57500 1 REII 51 FOR"AT 0,10,22,111 PAPER 61 JNk li ClS I PRINT 

C•racteristic• re•la • diodei cu vid" 
r~~:e}f!tt;~s~.::::1;.R!".?!~e~o::"!1:,0,22,11 PAPER 61 INk 11 CLS I PRINT. Ca 

307 RANDONIZE USR 575001 RE" 151 FORIIAT 3,3,5,41 PAPER 51 INk l1 CLS I PRINT •s ,· 
0 30f RANDOIIIZE USR 57500: REII 151 FORIIAT 3,14,5,15: JNk 11 PAPER 51 CLS I PRINT 

·1~9 RAN10111zE usR 57500, RE" 161 FoRnAr ,.8,9,91 111r 1, PAPER s, cLs, ,R1N, ;u·· 
••• 310 RANDDl'IIZE USR 575001 REII 16t FOR"Al 6,19,9,201 INK lt PAPER 51 CLS t PRINl 
'Uas• 
311 PLOT 3,1141 DRAII 115,01 DRAII -2,21 PLOT 117,l14i llRAlf -2,·21 PLOT 32,1051 I 

lAII 0,601 IRAII •2,-2: PLOT 32 1651 IRAII 2,-2 
312 PLOT 3,271 IRAII 115,0; DRAII -2,2: PLOT 117,271 IRAII -2,-2.1 PLOT 32,201 IHUli 
0,601 IRAII -2,-21 PLOT 32,80: IRAN 2,-2 
313 PLOT 3,1141 IRAN 115,01 IRAII -2,21 PLOT 117,1141 DRAII -2,-2: PLOT 32,1051 D 

RAII 0,601 IRAII -2,-21 PLOT 32,165: IRAII 2,-2 · 
314 PLOT 1,1751 IIRAN o,-168: IRAII 6,-6,IO•PJ/131 DRAII 241,01 IIRAN 6,6,IO•PUIJ1 
IRAN O,l681 IRAN -14,01 PLOT 151,1751 IRAII ·150,0 ', Ul/~DI,i; 1i21.-~~~30fl681 IIRAN 7,-7, IOtPl/131 DRAII 241 ,01 DRAlf 7 '7, lOtPJ/131 
316 LEf k•USR 575001 REN J21 FOR"AT 22,0,31,41 INk 61 PAPER l1 CLS 
317 LET k•UBR 575001 REN 121 FORIIAT 22,0,31,41 INk 61 PAPER 11 CLS 
318 RANDOIIIZE UBR 575001 REII 121 PRINT• Functionarea diodei pent~u di- fe 

rite t•n■iuni 1nadice• 
325 LET k•USR.575001 REII 13: FORNAT 22,16,31,211 INK 21 PAPER 61 CLS I PRINT" 

Ni ■car■ de a1ita-tt ■ a ■l■ctrontlar" 

Uî ::~1M~1li bU ~;gzt5,i2o~IR~=1~t fO~::lAH·î~ti:1211 PAPER 5: Jllk li CLS 
333 JRISHT 01 LET k•UBR 575001 REN 181 FDRNAT 13,4,22,51 PAPER 21 INK 61 CLS 
334 RANIOIIIZE USR 575001 REN 181 FOR"AT 13,4 21,51 PRINT• Ua•O 1••0° 
335 IRIBHT 01 LET k•USR 575001 REII 191 FORNAf 13,li,22,161 PAPER 21 lNk 61 CLS 
336 RANIONIZE USR 575001 REII 191 PRINT• Ua<O la>O · 
338 PLOT 27 271 PLOT 29 291 PLOT 31,31 
339 PLOT 200,llh IRAII &,s1 IRAII 25,o, IRAII 2,2, HAII 2,-21 IRAII -2,-21 JRAII -2 

,2 
340 FOR f•I TO 21 LET e•SIOOo+448■ (f-l11 POKE 50601,p-256•1Nl lp/25611 POKE 506 

02,INT lp/25611 llANIDIIIZE USR 506001 PAUSE 51 NEXT f 

11J ~i~1&:il=K~ll15J~o~~,E~•1:!3JUE~ Jl1~Ş 143,<ua■ 11<1■• 
348 RANIOIIIZE USR 575001 REN 191 ClS I PRJNT • Ua<U.■ la<le" 

J~~ :kBloiÎÎi1AII l~::o:·,E1 131 CLS ,· PR111r • 
dtod■ function■aza •. 

353 PLOT 37,421 PLOT 38t451 PLOT 39,481 PLDl 40,511 PLOT 41,541 PLOT 42,571 PLO 
T 43,591 PLOT 45,611 PLO 47,62 1 
354 PLOT 41, 120• -PLOT 43,122 . . 
355 PLOT 44,124f PLOT 45,1261 PLOT 46,1291 PLOT 47,1321 PLOT 41,1351 PLOT 49,13 

81 PLOT SO 1421 PLOT 51 146. • 
357 PLOT !3,11~1 PLOT !s,1161 PLOT 37Ll171 nor 39,118 
359 PLOT 33,351 PLOT 34,371 PLOT 35,JY 
360 FOR f•3 TO 41 LET p•51100+448Hf·II I POkE 50601,p-256.XNT lp.f25l>I I POKE 506 

0261NT ip/25611 RAIIIONIZE 1&11 506001 f'AUSE 51 IIEXT f 
3 3 LET U•JNkEYf.1 lf COIE U01:S THH 80 TO 360 
367 llANJONIZE USR 575001 RE" l81 CLB I PRINT• Ua>Ua1 la•I■" 
368 RANJOlllZE USR 575001 REII 191 CL~ 1 PRINT• Ua>Uas 11>1 ■•. 
UO aANIOIIIZE USR 575001 REII 131 CLS I PRINT • 

· Toti elactronit e■hi de catDd ajun, h anod" 
377 PLOT 50,641 LET kl■651 FOR f•52 TO 72 STEP 41 PLOT f,kl1 LET kl•kl+l1 NEXT 

f • 
·379 PLOT 52,1471 FOR f•S2 TO 75 STEP 31 PLIT fLl471 NEIT f 
380 FOR f ■s TO 61 LET p•5100o+448■ 1f-l11 f'8ICE ~0601,p-256•1NT fp/25611 .POKE 506 

02, INT lp/25611 RAU811llf; - IIIUh Ha S, •IT f 

., ,., -



;sa:s LET 1~•rnn 
aoo Htl611r Q, ~ 
1,00 Lfl i >US?. S 
'li(\ ~A~»Ol'!!lf l' 

ION LET l •iJSf; 5 
b l ţ -12 I O 
IC'.n LE'T l~usw s 
6-•-2 O 2 ~ o S 
105(; !'LOT l, H, 
-0,90: DRAII -2, • 

1035 f~OO~liE il 
'U9tY)" 

-2,-21 PLOT 32,361 tRAW 

Ir PAPER Si CLS: PitlNî 

j()ll, ~ANPC!IIH USH 57~c,c,, REII 2: ro~~AT 1,5, 10,o: INK 11 PAl'EA 51 CLS I PRJIIIT •1 
•, 19 (11,A)" 
!0:5'? LET as.a· .... 14 12 
iD50 R~NDO"l:E USP ~3900 

!O 2 • 

Ivo( LE1 k•U~R ~1~00: REII l 1, f!'~IIAT 19,0,30,4: PHH: Ir 110'. s, CLS 
1079 ~~N~O~!ZE uSP ~75001 AEA 1:, PRIMT 'Circ"l•t•• •l•ctroft1- lor ••lsi de ut 
~rl la a\ierttP l~~~lU"1 tP 9r1ta• 
i\1% Pt.0' I, I/~: iHA• v,-leS: J>RAil 6,-b,H>•Pl/l~, ll!AII 241,01 tRAII ,.,·,1o•Pllll1 

Hlih< ,,,J~S, tRAII -14,0: PLOT !51,1751 PRP.11 -150,0 
IG~l PLOT 0,175: IRAII 0,-1081 IRAII 7,-7,lOtPl/13: IRAII 241,01 DRAW 7,7,tO•Pl/131 
UAII 0,11>8 

1100 LET k•U 0 R ~7S00t ~EII 41 fOP.IIAl 1,19,9,2~: P~?tR 61 INK lt CL6 
1103 RAMPOll!iE USR 57~001 RE" 4: PRINT• TASrAT! E~TER' 
110b LET l•USR 575◊01 REfl 51 FOR"AT 27,6,31,71 FAPER S: JNK 11 CL& 
!107 RAN)ONlZE uSR 57500: REN 51 P~lNT •1~ 2 0• 
l!O,! LET t~usR ~7500, REI! 6: rOPIIAT 20,20,26,21: PAPEA 7t 11111 h CLS 
!!Oi RAN,□RIZE U6R ~75001 AEII o: PR!NT' -ev •• 
1110 FOR fa! TO 21 LEf p•44000+lf-11•3B4 
1120 POKE 43&04,P-2Sb•lNT lp/256): POKE 4380,,INT lp/25611 RANDO"IZE USR 43100 
lllO PAUSE ~, NEll 4 . 
1140 LET tl•INKElt1 lF COIE t,<>IJ THEN 60 JO 1110 
1142 PLOT 0,491 PLOT 2,so, PLOT 4,5h PLOT 6,531 PLDl 8',561 PLOT 10,s,, PLOT 12, 
631 FLO! 14,67 
1150 LET p•44768 
1160 POKE 43804,p•2S6t!N1 !p/25611 POICE 43Ş05,JNT 1,125611 RANIOIIIZE USR 43100 
1170 PAU&E I S 
117!5 RAN~Ol!IZE USR S?SG01 RE" 5t CLS I PP!NT "Ja•3" 
1177 RANIO"IZE USR 57S~, REH i: rLs: l'R!Nl' - -4Y ••• 
1!80 FOR f•4 TO Sr LET p ■4COQO•!l-ll•384 
1190 POKE 43704,p-?S~•JNT lp/2561: POKE 43705,INT {p/25611 RANIOIIIZE IJSR 45700 
1200 PAUSE ~: N(lf 4 
1210 LET tl•INKEYI: IF CODE tJ'>l3 THE~ sn TC !18~ 
1215 PcOT 1,,10, PLOT 18,73: PLOT ~Q.7o: PLOT 22,1,1 PLOT 24,llt PLOT 26,131 PLD 
T 28,85 • 
1216 PLOT 31,88: PLOT 3lt491 PLOT 34,91: PLOT 34,50: PLOT 37,94: PLOT 37,!1: PLO 
140,971 PLOT 40,S2t PLD 42,'18: PLCT ~3,S3 
1217 RA~toRI!E USR 575001 RE" 81 FORNPT 25,!S,29,19: INK I: PAPER 5: ClS I PRIIT 
'lc•l2" 

1218 ONDOl!l1E us,, 575001 REI! 51 CLS : PRINT 'h~t 1 • 
1219 RANDD"IZE U~~ 575001 REII 6: CLS: PRINT• + +2Y -• 
1220 ~OR f•I, TO 71 LET ~•44t-~O+!f•llt3@4 
1225 POKE 4J704,P-256•1NT tp/25ol: PDKE 4J705,INT Cp/256): RANDDftlZE USR 43700 
12?0 PAUSE 51 NEIT I 
1237 LET tl•fllll([Yft JF CDDt tS()13 l~EN 50 ro 1220 
l23q RANDO"IZE USR 575001 REft o, CLS: PRINT ' • +6Y -•• 
124~ FOR v~l TC 2 

l~!~ ~1;1b~iit'u~~R5~;!~.1:E~7s~T~rs3: ~~V~r''i:~1:~o, J,lk, LET Il•lk+l: KEIT y 
1245 RANVD"IZE USR 57500: RE" 8: CLS: Pk!Nl 'lc•l5' 
12,b FOR f•8 TO~, LET o=44000♦ (i-!l•184 
1250 POkE 4370C,p-:Z56tlNT (pi:•~ol: POKE 4370~.INT (p/2561: RANDDNIZE-US& 437(10 
121,0 PAUSE 51 IIElT f 
i2iv LE; tS=!N!(EYS: !F CODE tsn)3 TllEN 6!i TO !246 
127~ lEl lk=54: FOA y•45 TO~! &!E• ~: PLOT y,9?: PLOT y,lk: lE 
1280 PLOT !7, 0 9, PLOT 59,60: PLOT 60,991 PLOT 61,61, PLOT ~3,99 
T •b.991 PLOT 66,651 PLOT 6&,97: PLOT 68,67: PLOT 1~,95: PLOT 7 
L(T ll=~~; roR y•72 TO 90 STEP 2, PLOT y,lk: •LOT r,kl1 LEi kl• , IIEXT y 

12&6 P.ANDO"!ZE U6'1 575001 Rî" 6t CLS: PRINT' • +12v-•• 
12'1'1 NEIT 9 
~OOO 6D TO 9500 
4505 LOAI •'tot!·coeE 43700 
4510 f>!IPEI'< 5: l•K I: IRl&IH O: IORJE'A 41 CLS 

H=U:+h Nt1t f 
PLOT 6l,6l-1 PUI 

,69; LEi kl•711 
1+21 LET lk ik ? 

45!2 LET ~•=I: LET •••• ": LET p;i,,s5: LFT sw•1r IR!6HT I 
4515 R•NDO"llf USft S7~CO, RE~ 21 •01»1\T o,n.17.17: ?ArER 6: JNl( I: CLS 
4,20 POKE 41804,224: POkE 43805,:71: •~NDO"IZE vSR 43900 
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.• 530 RMOORllE USI ~75001 RE" ta FDllftAT li O JI 21~ PAPER Sa 1111( Ir Ct.S 
4532 RANDO"IZE USR 575001 RER •• FDANAJ o,&.!1,31 PAPER 2r INIC li CLS 
4533 RANDONIZE USR 57500; REft 31 FORIIAT 9,0,22,11 PAPER 71 flii( 01 CLS I PRINT• 
EftlSIA FOTOELECTRONJCA" 

4514 Ji!IGHT O 
4535 RANDONIZE USR 575001 REN 4~ FDRNIT 1,2,16,41 PAPE• Sr INIC 01 CLS I PRINT• 
Siaularea Fanoeenului Fizic"" 

4~!~a~:!~?:m/t:b~i~~Ot REN 4_~1~~~~:!i:812,30,41 PAPER 51 JNI( 01 CLS r PRINT • 
4550 PLOT l44,401 DRAM 96,0; JRAN -2,-2: PLOT 240,401 JRAN -2,21 PLOT 157,351 Dit 
AW 0,901 DRAM -2,-2: PLOT 157,1251 IRAN 2,•2 . 
4553 !Pl6HT.I 
f~55 RANDO~IZE USR 57500: KEN 5: FORKAT 20,6,22,71 PAPEI 51 IH la CLI I PRllff • 

4550 RAN,ONIZE USR 57500, REN 51 FORftAl 30,17,31,191 PAPEI 51 INIC 11 CLS·1 PIINT-
•u• 

f557 RANDONJIE USA 575001 REN 51 FORKAT 18,17,19,191 PAPER 51 INIC la CLI I PRINT 
Jlus· 

f559 PLOT 143,41: PLOî 146,431 PLOT 148,451 PLOT 150,471 PLOT 152,491 PLOT 153,I 
l: PLOT 154,~3: PLOT 155,551 PLOÎ 156,57 
1561 PLOT 158i611 PLOT 159,631 PLOT 160,65: PLOT l6!,671 PLOT 162,.91 PLOT 163,7 
11 PLOT l64,7~: PLOT 165,75:·PLOT 166.77: PLOT 167,791 PLOT 169 Bl: PLOT 171,13 

562 PLOT 173,851 PLOT 175.871 PLOT 178,89: PLOT 181,911 PLOT 184,921 FOR·f•l87 
ro 215 STEP 3: PLOT f,93: NEIT f: 
4563 RANDC"lli USR 575001 REft 7: FORftAT 25,13,26,151 PAPER 51 INIC 11 CLS I PRINT 

•1s• 
4564 PLOT 197,931 DARII 0,·531 DRAM 2,21 PLOT 197,40t DRAII -2,2~ PLOT 197,931 JRA 
N -2,-21 PLOT 197,93: IRAN 2 -2 

-4565 PLOT 3,501 IIRAN 0,-31 HAN -2,-2: DRAII 2,-21 DRAN 2,21 DRAM -2,2 
4566 PLOT 120,501 IRAN 0,-3: IRAII -2,-21 DRAM 2,-2: JRAN 2,21 IRAII -2,21 PLOT IN 

-K 2;91,110: DRAN INK 212,3: PRINf AT l6,l;"-"1AT 16 141"+" 
4570 RANIDNIZE USR 575001 RE" 71 -f'ORNAT 10,7,13,8: ;APER 61 INK 11 CLI t l'IIINT • 
FA" 
4575 PLOT O, 1751 JRAN 0,-16h DRAII 6,ifilO•PJ/131 IRH 243,01 JrcAII 6,' ,lo-f'l/131. 
4r,~Ni2fâ~}: 01~AII -79,01 PLOT 71,175: AN -71,0 
4580 RAIIDOft!lE UIR 575001 REthlr RIRMT 01 17,7,181 PAPE-li h INK 61 CLS I PRINT • 

C1>nc 1 uz ii : 
4591 RANIIONIZE usa 57500: REN 9t f8RNAT 1,18,31,21: PAPER 61 INK I: CLS I PRINT 
•• 4593 RANIOltlZE USR 57500. REN 61 FDRIHIT 1,6,14,71 lNK •• PAPER 21 CLS I PRINT• 

1/11 > llc" 
4595 PRINT to,• [ftJ•niu [t:lDllc:luzii· [llrafice•· 
4598 LET lin•4597t LET li1tftl'"41JOO 
4600 FOR f•2 TO 31 LET p•44000<t(f-ll•I024: POKE 43804,p•256•1•T lp/25611 POKE 41 
i05,INT lp/25611 RAIIHNIZE USII 438001 PAUSE pau 

:tt! ~JTt!i§0~~A~'to 1rn ... 
4604 IF t•99 THEN 88 TO 4650 
4605 IF tat03 THEN 60 TO. 4700 
4606 !F t•109 THEN 60 TO 95ot 
4610 NEXT f: 60 TO lin 
4655 IF q•<>l THEN 60 TO 4660 
4656 LET af•'Le1•• J1Jntenwit1tu cur•ntulul fotoltlectric de,aturati•• aprni• :f!~t:pla cu fluxul radiati_ei electroaunetice inci-dente ci-nd fr:icvent•·• COII 
4657 RAMDOMIIE USR 57500• REN'?: CLS I PRINT•• 
4658 LET q•~qN+!: 60 TO lin 
4665 IV ~•<>2 THEN 68 TO 4670 . 
4666 LET aS='LegH. lf : Ener9ia· ciHtica • foto„lectranHer e■ is.i ·crnt• •li•tar 
cu ♦ rec•enta radiatiilor electrHa9netice •iau depinde deflu•ul ace•ter11 
4667 RANDO"IZE USR 575001 REN 91 CLS, PRINT 1$ 
U.68 LET t1••q•+lt 60 JO lin. 
4675 IF q•<>3 THEN 60 TO 4680 
4676 LET d•'Letea 111: Efectul fotoelectric ext1trn H produce nuari ·decafrKYli! 
ta radi•tiei incidente este aai a11r• sau a111la cu a vala•r• ainia11 9"Cifica • 
iecarei subst.nt•• 
4677 RANDO~IZE USR 57500: REN 91 CLS: Pft!NT af 
4678 LEl qw•,-;tt1 60 TO lin 
4686 LET •*'" t.egea III • Efectul fatnlecuic •• 40rodu•s• 40rertic 

instantilfleu'· 
41>87 IMNDO"lZE USR S75ot': Utl 91 Cll I PRI11T llf 
4688 lET q.-11 68 lD lin 
H05 IRl&HT 1 
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.,., ~H'.E !llitl ~1~l iâsill'l "' l"ilill:llil'; o.c;H,i<'t i-',,f'fll s, ,. 'h i:t.1i 
4710 IF all<}t Tllt~ SO î; ~1Ş~ 
411' AMlMlilliE UIR 575001 REa •• FDfîlltlt i~.17,Jl,!it P~N;R 51 .~r 11 CI.I I PR!Mi 

•u~ . 
4713 RM190IIJZE UP $75001 U:N 51 FGRIIAT l7,J7,l,,II: PAPER 51 JN~ 11 CLS: PRIN, 
·u,• . 

4115 no; 144,401 IRMI 96,01 HAii -2.-2, PLOT 240,40. J!IAtl -i,2, f".IIT 157,35: IR 
Al! 0,901 HMI -2,-21 PLOT 157,125& tttAII 2,-2 
4717 JIIIGHî i 
4720 RANtONIZE USR 57:.oes flf:I Sr FllltllAT 20,6,22,71 PAPER 51 INIC l1 CLB 1 PRJNT • 
t• . 
4724 fLOl 143,411 PLOT 146,431 PLOT 141,451 PLOT 150,47c PLOT IS2,491 PLOT 153,5 
11 PLGT 154 531 PLOT 155,551 PLOT 156,57 
4716 RANtonl,E USR 515001 REM 71 FORnAT 18,14,19,161 PAPER s, INK 1, "CLS t PIIIMî 

•10• 
47:!•l PLOî 156.t6I; PLOT 15-9,63: 1".0T l60l.t.51 PLOT 16!.J.671 PLOT 162,69: PLOT 163,7 
l1 f~O! i64 7~1 PLOT 165 751 PLOT l60 711 PLOT 167,ry: PLOT 169 811 PLOT 171,83 
4730 Pl01.l73,851 PLOT 175,871 Pl01 178,891 PLOT 181,911 PLOT 1&4,921 FOR f•187 

i~3~·l1:lâ~1fE ~~'sţszt: ~W1! 1 FORNAT 25,U,26,151 PAPER 51 INI( !I CLS I PRINT 
•1s~ 

4739 ~LOT 197,931 lftAII 0,-531 IRAII 2,21 PLOT 197,401 IIIIAll·-2,21 PLOT 197,931 IRA 
li -2,•·2, PLOT 197.1931 DIIAII 2,-2 
4745 LEî •••·11 l~î pau•5 
4749 8~ TO lin . 
4750 li' H<>-1 JHEI 80 TO 4800 
4755 ll'.T 11eu•2 
4757 RINtfflllZE USR 575G01 RER 51 FOllflAT 29,17,31,111 PAl'ER St III< I: CLS: PRINT 

~n• . 
4758 RANIOIIIZE USI 575001 REN Sa fllltttAT 21,17,2J,18c PIIPER 51 INIC Ir CLS I PIJMT 

"no• 
4760 PLOT 144,401 IRMI 96,01 HM-~• PLOT 2406"401 Half •i,21 PUIT 157,351 llll_ 

:,,i,:x..J:~E-3Sjj2~J~:: m•l~fORMT }o:f::J~Ja ~R(51 INIC h CLS I PRINT• 
Ec au• 
•no PLtT 110,401 tRAII 20,10 
4790 l[l M•O 
4799 so ro Un 
4107 RMIHIIIZE USR 575001 RER Sa FORIIAT 2',17,31,181 PIPEtl 51 1• 11 CLS I PlfffT 
•n• -

4810 PLOT 144,401 IRAII 96,0c tRMI -2,-21 PLOT 240~!01 HMI -2,21 PLOT 157,351 lift 
Ali 0,901 IIMI -2 -2, PLOT 157,1251 IRM 2 -21 IRllfflT I 
4115 RAlltOIIIZE USII 57500t IER Sr FllftflAT 20,6,26,71 PAPU 51 JNK 1: CLS I PRINT• 
Ec •n• · 
4f~1•-::~rr!~lV~ 57S001 kEN 51 F'IIRWAT 21,17,29,11: PAPEI Sa tB lr CLS I PRINT 

4121 RMllOflJZE USR S75001 REN 51 FOtttHIT 2,,13,30,141 PIPER 51 JR I: CLS I PIII•l 
flii li Z Rl" 

4630 PLOr 170,521 llllMI 12,271 PLOT 190,521 IAMI 12,27: PLOT 210,521 INIAII 12,27 
484'9 LET •••l1 60 TO lin 
00"- JR 191ft 1 
4910 RANJOIIJZE iiSR !175001 REN 7r Fllf!IIAT 0,4, 17,171 IIIC h l'Al'A 61 CLS 
4915 RMl)OIUZE USR S75t01 ftEft 61 f'ORIIAT l,6,'4,71 ,_ 61 NPER 21 CLS I P1UflT • 

Ya • Yc" · 
ffll LET lin•49t71 UT l1nH•4950 
4920 FOR f-4 TO St LET p•44000+1f·O•I024t PfflfE"43I04,r256•1NT (p/2561 t f'OU 43 
ff5,UIT 111/25611 RlllflllllltlE U911 43&0lh l'AU8E 5 
4922'60 TO 4601 
4954 IRl&KT I , . 
4955 ltlltllOIIIZE IISR 575001 REtl 71 fOMAT 0,4,17,171 INIC h PAl'EII 6t CLS 
4957 PLOT 3,50: JIIAW 0,-31 IRAII ·2,-21 IRMI 2,•2: HAII 2,2: 1111111 ·2,2 
4951 PLOT 120,501 J8AII 0,-31 JRMI -2,-21 IHIAtl 2,-21 IRAII 2,21 tRMI -2,2: PLOT IN 
S: 2191.110: IRU INIC 2t2,31 PRUIT IIT 16,l1"+"1AT 16,l41•-• 
4960 RANJOl'ilZE IISR 575001 IIEfl 61 FORMT 1,6,14, 7c JIii(. 61 PIIPER. 21 CLS I PRINT " 

li• < vc• 
4966 LET lin•49651 LET linena9500 
4'70 fOI! 4 ■,7 TO 6 &TEP ·li LET 11a440&o+H-11•1024r ?RE ~4,p-2,,..ttlT tpf256ls 

POKE 43805,INT ll'/2$61t RANIOIU?t U9R 431001 HUSE 5 
4980 60 TO 4601 
8999 STOP 
9500 RAIIJDtlllE USR 575001 REN 11 FOftflAT Oi0,31,211 1111( lr PAPER l1 CLS 
9501 IRl6KT I: 1111( 6: PA1'ER 11 lllftJER 4: ~LS 
9503 RANIOllllE USR 57500: REN h FORRAT 0,0,31,211 IN« I: PAPER 11 CL6 
9SIC RM!JORJZE USR 57500: REN lt FORll<IIT 4,6,31,211 INK 11 PAPER 71 CLS 
9515 RAKJOnIZE USR 575001 Ren 1: FORKAT 9,12,31,211 JIii( I: PAPER 2: CLS 
9519 RANJOfllZE USR 57500: REII l: fORftAT 6,3,25,19: INK 11 PAPER 61 CLS 
9520 RANJOIIIZE USR 575001 REN 11 FDRNAl 7,1,24,171 INK 11 PAPER 4t CLS ~PRINT• 

81ISIA ELECTRIIIIICA 
1, &hta ~lactronica 
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2, Eahi• -fetOIIKtrotttca• 

~
23 RANIOtlllE USR 575001 REI 2t ,DRIIAf 7.l.2♦,171 ,_,El 41 I• la Cl9 1 Plllf ·" 
• l•i•i• ,rt• H•ct •• ciap• 
24 RANIONJZE USR 575001 REN 21 FOtlltAT 7.I0,24,l7t PAPEI 41 J• 1, CLI I PIIIY. 
4, E•lsia 1uto1l1ctr■11ic1•• 

N26 RAIIJOIIIZE USR 57~001 REN 2t FORMAT 7,12,24,111 PAPEI 41 JIii( lt Cll.1 PRIIT •-s. Eaisi• secundara 
, 127 RANIONJZE US~ 575001 REN 2t FDRIIAT 7,l♦,24,tl: PAPEI 41 11111 la _CLI t PRIIT 
- •• DiDdl, TriDdl, 0 

flţ! ~:~~g:!!i USA 57580: REN 2t FORIIAT 7,1',24,tls PAPEI 4t INI li CU I PRIIT 
t53i RANDO"llE USR S7500: RE" l1 FOR"AT 19,16,30.211 11111 Ir PAPEI 31 CLI 
9i38 ~ANDO"JZE USR 57~: REII li FORIIAT 19,17,J0.211 INC I& PAPER St CLI I PRIIT 

Autori: Dra,of li. LIHI •• C 
• lift k, • 

540 LET tfcJNl(EVI: JF tf•'I" THEN LOAI !"rw2" 
.542 IF tl•"2" THEN 80 TO !500 
9144 JF tf•"l" TMEN LOAJ ! cpo•• 
f 46 IF t1■ •4• THEN LOAI !"tuno1" 
t 411 IF tf•"5" THEN LCO ! "5•cot"· . 
:i~~ ~~ i:::,: ţtf: rg.1°!1::trof" 

U~ fgvio;•~:~t• LINE 9500 
♦905 LOAI !"load" 
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I RO EftlllA 3 
2 IEft Hlort1 
3 IEN lrorn MIIINEANTU 
4 REN Col n KLEITSCN 
S"IEN Liano • .,. •• 
6 REN 

1002 nr•• 311,,, LORI !"tot4"COIE 31100· too, PAPER s, INK St IORIER •• IRIBNT 01 CLI 
1009 RA•D0NIZE USR 575001 REN 31 FORNAT 0,0,13,211 PAPER 61 INIC lt CLS 
1050 IANI0NIZE USR 575001 REN J1 FORNAT 14,0,31,21 INK 61 PRPER 21 CLS I PRINT• 

ENISIA TERN0ELECTR0NJCA 
10•:.::~:r!!~eu~:c:1::o~.::~.41.~o::-!el!cti!!.!!! :~:.i~rl~ li CLS I PRINT 

1t• otntoo• 
Ef• .. nivel Feroi Eo• nivel de ener-

J065 RANI0NIIE USR S7S001 REN 41 FORtlAT 0117L13,2l1 PAPER 51 IR lt CLI 
1010 HIN? AT 21,01 INK 61 NPER l1"To■tHi 1tNTER 
1090 LET g-120001 POKE 3190~11-2S„JNT 111/25611 POKt 31t02,JNT Cp/25611 POICE 31t 
î:.+i2fl,'t:!,:~:::; 2Tl1c::: t:ltf3uf:E~1:3°,o 1°" . 
J'20 RANIOIIUE USR 515001 REN 51 FDRNAT 14,61 31,211 PAPEI !11 INIC ii CU 1 PRINT 

••toiul ••te tnc1l1tt , deci electroni, prinse etlfftie tor•oieo I in f 
:;~tte de onor1to 11ri· otta, olectronil 11ot tnvtn1e tartaro~• poten- tiol 
!2~3 RANI0NIZE USR S7S001 REN 41 F0RNRT 0,17,13,211 PAl'ER 51 INIC 11 CLS I PRINT r, • Cto11ul eloctrlc de· teroinot de ,orcina lt'Ott1l1" · 
1300 FOR f•2 TO 71 LET 11•J2000+12I0•lf·ll1 POKE Jl901,p•256•JNT Cp/256)1 POICE 3~ 
t02,1NT Cp/25611 POICE Jlt27,20: POKE 31921,2051 RANIOltlll - llt001-HUIE 5 
IJI0 LET tt•INKEYlt IF CODE tt<>IJ TNEN NEIT f 
1315 LET U•INKEYt1 IF COIE tt<>IJ TNH U Te I,_ 
U21' CLEAR 429991 LDAI !"ul 
2300 IAYE•!"taro1• LINE 1000 
2303 LDAI !"lHd 
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· - J ~- ' EIIHIA ·4 
!! R! ;! autori, 
3 Ptn lra9as IIMIBIIIEAll'N 
4 REII C1lin Kt[IT9CII 
S fi~II Liane AVRAII 

.• fiEI', . 
(0,0 ~LEAR Sl7ff1 LOAD !"tot4•co,E 11100 
10~5 PAfER-~r III( lt IORIER 41 IRIIMT 01 CLS 
1009 PANIOlllZE USR 575001 REN l1 FORIIAT ~.O ll,21: PAPER 61 INK l1 CLI 
!050 :.,10DIUZE USR 57~00: ·RE!'I 21 FDRIIIIT 14,0,:U,21 INK 6t PIIPER 21 CLS I PRINT • 

E~ISIA PRIN EFFCT JE CIIIP• 
1060 IIANDONlZE IJ!:P. 51, :•01 l!EII 41 FOR"IIT 14,6,31,211 PIIPER 51 INII'. lt CLS I PRINT 
• Asupra ••hlului inc1i:.1t 1<.tio-n.a cu un ciw wlwctric dw 1en•opus lui El 
1i •9•1 in ■odul cuac•wt,• 

1061 RANJa111z. USR 575001 REII lt FORtlAT 17,13,31,211 INK 1, PAPEI! 51 ~LS I PRINT 
•Ei:; Es• 

106:Z RANDOl!llE IISR 575001 REN 11 FORIIIIT 14,l!l,ll,211 INk lt i'Af'ER 51 CLS I PRINl 
• Curba din i ■agin• rwpre1int1 ■c~•••tic ci ■aul WlKtric nul•• la •~prafa 

ta ■etalulu1' · 
10~3 RAHPONllE USR 575001 REN 4: FOR"AT 0,17,13,211 PAPER Ş1 INK l1 ~LS I PRINT 
• Es • Ciepul elwctr,c de• . tereinat oe sarciftl spatie&& 
1070 PRINT AT 21,01 l~k bJ PAPE~ l;'Ta1letl ENTER" 
1090 FOP. ;-a TO 101 LET p•l2000+(;-11112so, POKE 3l90l,p•256•INT (p/25611 POKE l 
1902,INT (p/25611 POKE ~1927,20: POll'.E 3l92S,205: RANIONllE USR 31900 
1095 PAUSE 8: LET U•INKEY$1 IF COJ>E ttOl:J TlfEN IIEIT ; 
!097 LET tt•INKEYf: IF CODE tt(>13 TMEN 60 TO 1090 
•220 f!ANII0"IZE USR 57500: '!EN 4r FD?."AT 14,b,-'1,'.'ll PAPER lh INK li CLI 1 •PRINT 
' i1•ri ■ inhnsihte~ r.i~.,.,lui el•Ltric nt♦•; Ir.rit E > Ea I H alcsor■az1 
ltar•era de potential . "!ectronii pot ,a, as1 t,~,,ll' clli1r du• priN■C ■11er 
ti• ~•r~ica■ai ■ ica .• 
1223 ~Ml!IO"IZE USR 'l1:50Ut F.F.H 41 FORNAT 0,17.t;ţ,21: rAPEII S; !NK Ir~· t PRINT 
• Es • Clepul e!e_•r,c de- t•reina~ d■ sftrcina sp■ti•l• 
1300 FOR f•ll TO 13 .• ET p•32000+1280tlf·!;: ?OKE ~1901,P·256•1NT lp/25611 POKE 
31902,INT lp/2561: ·i•E 31927,20: POKE 31928,~)3. IIA~IO;tl•i: USR Jl-9001 PAUSE 5 
1310 LET tS•INKFYS: ! ► CODE tf<)ll THEN HElT f _ mi ~ftA~•;i:~~r•to1: ~e::.s•<>l3 THEN 60 TO 1300 
2100 SAYE !"c~u1" LIWE 1000 
2303 LOA9 1 "load" 
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I RER 
2 REN 
l REN 
• REN 
5 R(N 
• 9EN 

lNJSIAS 
1utor11 

Jr110• NAA&INEAIITU 
Calin kLEJTSCH 
L11n1 AYRAN 

1000 CLEAR 317991 LOAJ ••tot4"COJE 31800 
1005 PAPEA 51 IRK 11 IORIER •: IR16HT 01 CLS 
1009 RANrDNIZE USR 575001 REN 31 FDR"AT 0,0,13,211 PAPER 61 INK l1 CLB 
1050 RANDDNllE US- 575001 REN 21 fOR"AT 14,0,31,21 INK 61 PAPER 2: CLS I PRINT• 

ENISIA AUTOELECTRDNICA" 
10,0 RANDONIZE USA 575001 REN 41 FORNAT 14,6,31,211 PAPER 51 INK l1 CLS I PRINT 

Aeupr1 •etilului rec• 1ction1• cu un ci ■P electric foarte puternic• 
1~61 RANIDNIZ[ USR ,1soo1 RE" li FORNAT 14,10,31,211 INK l1 PAPER 5: CLS t PRINT 

l1rier1 d• potenti1l ee ■ iceore1•1• ai electronii atr1b1t aceastab1riera pr 
in efect tunel I I de tr1nep1rent1 ,• 
1062 RANIONIZE USA 575001 REN 11 FORNAT 14,15,31,~11 JNK 11 PAPER 51 CLS I PRINT 
• Curba din i ■atine reprezinta echP■1tic ci ■Pul electric netativde 11 aupr 

~f•t• ••t•lului" 
1070 RANIONIZE US~ 575001 REN 41 FORNAT 0,20,13,211 PAPER 11 INK 51 CLS I PRINT 
• TASTAT! ENTER" 
1090 FOR f•l4 TO 161 LET p•32000+1f·l1•12801 POKE 31901,p-25,•INT lp/2561: POKE 
31902,INT lp/25611 POKE 31927,2201 POKE 31928,2051 RANDOIIIZE USA 31900 
1095 PAUS[ 81 LET tf•INKEYS1 IF COJE tf<>l3 THEN NEIT f 
1097 LET tf•INKEYS1 IF CODE tS<)ll THEN &O TO 1090 
1100 CLEAR 429991 LOAI !"z•I" 
2300-&AYE !"tunn" LINE 1000 
2305 LOAI !"load" 
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1 ~E!I 
2 RE!I 
3 REII 
4 RE!I 
5 RE!I 
6 RE!I 

EftJSIA 6 
auto,i 1 
lr19os NARSJNEANTU 
Cal i II KLEITSCN 
LilnA AYRAN 

10 DATA 0,0,24,36,36,24,0,0,126,0,126,64,124,64,126,0 
100 RESTORE 10: FOR f•65368 TO 65383t READ bt POKE f,bt NEIT f 
300 PAPER 6t INK lt IRISHT l1 CLS 
307 RANDO!IIZE USR 575001 RE!I 41 FOR!IAT 0,0,31,lt IN~ 2: PAPER 71 CLS I PRINT• 

ENISIA ELECTRONICA SECUNDARA" 
~09 IRISHT O 
310 RANDD!IJZE USR 57500t RE!I 3: FDRNAT 21,0,31,21t INK I: PAPER 5: CLS 
311 JRIGHT I 
315 RANDD!IIZE USR 57500: RE!I 31 FOR!IAT 22,4,30,21: INK I: PAPER 5: CLS r PRINT 

• E•isi• electro-nica secundar•d• la suprafataunui aetal areloc sub 1ctiune 
a 'bo■bardarli · ••talului cu electroni cu ener9ie cinetic•••••• 
1000 RE!I •••EII SEC••• 
1003 PLOT O,l75t DRAN 0,-1751 DRAN 255,0t DRAM 0,175 
1004 PLOT 120,951 DRAN 0,55t DRAN 2,-2t PLOT 120,1501 DRAM -2,-2 
1005 PRINT AT 3,161"?" 
1015 PLOT 0,1751 DRAM 0,-175 
1050 FOR f•Ol TO l3t FOR g•l2 TO l5t PRINT AT g,fl INK l1"?"1 NEIT 9: NEIT f 
1100 LET f•61 FOR g•4 TO 12 STEP 21 PRINT AT g,fl OYER l1"?"1 PRINT AT 9-2,fr" • 
1 PAUSE 101 NEIT' . 
1190 LET l•ll: LE k•ll1 LET J•t1 LET h•l1 LET g•k1 LET p•7t LET o•pt LET i•Dt L 
ET u•51 LET ,•u 
1195 LET lv•llt LET tv•ll1 LET Jv•kv1 LET hv•lv: LET 1v•kvt LET pv•7: LET ovspv: 

LET iv•ovt LET uv•51 LET zv•uv 
1197 PRINT AT 12,61 JIii 11 ?" , __ 
1200 FOR f•l TO 6 ·. 

fli& ~:J:ţ :J l!;~1~:,;+A~i~:,;1:;T•ţ~I,i;,:.f•h:~~l7~;Ă;v~:,;1~! iv,rvr" • 
1225 LET lv•l1 LET tv•t1 L~T Jv•J1 LET hv•h 

·1230 LET l•l•lt LET t•t-21 LET J•J-21 LET h•h·l 
1235 LET py•p1 LET ov•ot LET ■Y•UI LET , ... , 
1240 LET ,-,+11 LET •••+11 LET ■•u-11 LET r•r•l 
1250 NUT f 
11225605 PPRRJINNTT AATT l1!E•6;!,l"f,Al1•z:,.vi• • AT J ••AT h ••AT • • • • T •• • I Y,iYI I Y,UYI I IY,JYI 
1270 IF COIE INIC t<>l3 THEN O O 1010 
1275 CLEAR 429fft LOAI !"111~ 
1100 IAYE !"tltlCOf" LltlE t 
lSII .UNII !"l■a• 
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E"ISlll 7 
1wtor1 .1 

tc19gs N4RBINEANTU 
C,lin UE!TSCH 
li •n• IWRAII 

Rl~ 61 FO~N~T O,!Ş.11,?l: PA~E~ ,1 '.NK 21 CLS I PRINT 

c~- r•ntul ,nodlc ~s~• nul• 
lrn~iunei •nadita e»te ztto , d•ci 

10'5 PLOT v,175, HAW o,-175: DPAW 255,0: PR~W (;,17~ 
1046 PLOT 207,H. tP~W 40,0 
1050 PO~E ::901,0, POkE 31902,t,,, RANDO~l1E DSR :t900 
IC55 i~HPD~llE USR 575001 RE" 4: •~R"AT 22,t,Jt,7: PAPE9 6: INK I; CL~ PRINT' 
•rr,n ,nod· · 
!060 RA~tC~!ZE USR ~75001 ~E" 61 F0~"4T 76.11,3!,,2: PAPER 61 INK I: CLS I PRINT 
• u,•ov· 

1070 FAUSE O: 
1090 RAN»OIIIH USR 5î50(h HE" Ol rnnl!AT 26,11,ll.12, PAPER t, lNK I: CLS PRINT 

• U••501'• 
1100 R~NDO~lZE us, 57500: REII 7: FOP"AT 0,16,2!,211 PAPER 7: INK 2: CLS I PRINT 
• Nya•rul electro111ior caPtit1 d~ •~~d cr•~te ~i odata cu &ces~• creste cur 
tftlul ,nothc• 
11!1 PLOI 0,1751 i~AN 0,-175: »kAN ;55,01 )~AN 0,175 
IIIS LET 4•641 FOR f•4 TO I~ STEP 2: PLOT f,~: PLOT f,185-91 LET 9•9•4; NEIT f: 
PLOT 19,1•• PLOT 19,99, PICT 22,18: PLOT 22,97: PLOT 25,8a: PLOT 25,97 
1120 FOR f•I TO 31 LET p•1200D+(i-lJ•25Lt' POKE 319D1,P·256•1NT (p/254>: POKE 319 
02,INT !p/25611 RAN~O"IZE USP. 31900 
1123 IF CO!E IW~EVt•ll IHE• so ro 1150 
1125 PAUSE 7: NEIT I 
1128 IF CODE INKEYt,>13 THEK SO TO 1120 
1!5fl.~1~g~~!ZE Uol 57500: REN 01 FO~"AT 24,11,31,121 PAPER 61 INK 11 CLS I PRINT 

1160 RANIONl7E USR 5?5~0: Ren 7: fORKAi 0,15,21,21, PAPER 7: lNK 2: CLS I PRINT 
• font,u U• intre SO•• 100 Y la c1tod •~ ~roduc• fanM&11ul ~• e•i•i• secu 
,ut•r~ c1ci •J•ct„onai •u •n•roi• sufiti•nla c.ri ·,!"'ir. l0,ire1 .nodului •• •co.ta 
1lt1 eloc tronl din •nod c1r2 sint otrasi d• ec,1n• 
1170 PLOT 0,1751 IRAW O -175, »RAN 25~.o: PRAN ~.!75 
1110 PLOT 2s,ai1 PLOT 2ii9'1: PLOT li ,101: f'L!JT 31 ,83: PLOT 34it0; PLOT 34,1051 P 
LOT :7,77: PLD/ 37,1081 l'LOT 40,7S: f'lOT 40,110: PLOT 44,73: PLOT 44,112: PLOT 4 
7,72: PLOT 47,113 
1200 FOR f•l TO 6 
1201 IF ♦ •4 THEff LET f•6 
1202 LET p•l2000+1f-11•256: POKE 31901,p-~56•1NT (p/2561: PO~c 31902,INT lp/25•1 
: RANIOIIIZE USR 31900 
1203 lF COIE INKEYf•l1 THEN GO TO 1250 
1205 PAUSE 71 NEIT f 
1208 IF CO»E INKEYt<>l3 THEN ao TO !2,0 
1250 R-~"GnllE U5R S7500: REN 6: FOR"AT ,~,11,31,12: PAPER 61 JNK l1 CLS: PRIWT 

• i.!1:a20r1\.1 • 

1259 RANDO"IZE UF- 575001 AEN 81 FORNAT ~.l~,21.21: PAPER 71 INK 21 CLS I PRINl 
• PRntru Ua ••i ■4rl a•cit t•nsiun•• dt •cr•n ~ •tractia anodului ••t• •ai p 
ut1r• nic, ~,cit a •~r•nulLl si electronii ••- ~undiri •• ~•intorc pe •nod , ac 
e1t •f•<t se ewaeste ofect d1n1tros • 
1265 PLOT 0,17~: DR~~ 0,-1;5, ,RA■ 2~5,0: ~~AW 0,175 
1270 PLOl 50,71: PLcT 50,::·: PLOT 52,76: P;nr 52,109: PLOT 54,80, PLOT 54,1051 
PLOT ~6.83: PLOT 56,102: P~OT ~9,S7: PLOT 5,.9&: F~Ol 6Z,91: PLOT 62,94; PLOT 65 
.95: PLOT 65,90: PLOT 68,99: FLOT 68,8b: PLOT 71 ,,3, PLOl 71,82 
1271 PLOT 74,1061 PLCT ?4,JQ: PLOT 77,109: ~LOT 7;,76: PLJT BC,1111 PLOT 80,741 

~~~r.:~·ttir ;~?!o~ 3i[~i ;tY:1fţ; 1 ttbT'igI,%!; 1t~oţLîJs:?;A:s~L~~0Io:~,~:·Pră?T1 
15,U: PLOT 115,1191 PLOT 12:,120, PLOT l:'3,65: PLOT 132,121: PLOT 132.651 PLOT 
142,1.2: PLOT 142,.S 
1275 FOR f•I T~ 51 LET ••J2000+ff•l:•256• POICE 31'1~'.,p-25,HHT (p/25611 DQKE 319. 
02,INT l•f25bl: R~NBO~'.'.: USR 3l90Q 
1771 IF CODE 1u.:EYS•IS · ,tN SC TO 13011 
1210 PAUS~ 1; ~l1.T f 
1212 IF CJD[ JhtEY1<'~3 THEN ;o 10 i175 
13CO CLEAP 42ţ99, LOAD ' 1,1• 
1400 SAVE !"tetro~• LINE I 
1405 LOMI !•1~.d· 
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CHINIE 

In.aca.\: capital - a,,ut c:a acap .._,.b-arwe 

c:alculatarului in •iaul.-- r-t:iilar c:hiai~ • 

si■ular- unar proc:- c:hi ■ic■ t:ahnolagtc:■ • 

utiUtath. 

- tn 

Astf■l - r-ltzat WI pr09r'- c:ar■, prin aldul·cua a f~ 
cane_, poate fi fal-it attt in IICGP da autotnstruir• c:it Iii 

in sca:> didac:t:tc. 

3.1. ZNtARUL 

Produsul progr- .. ref.-a la mt:t-- saharului, 

prazlintind .t:ruc:t:ir• - ■i ~ in■talattat da fa -

·brtc.-a indullt:rtala. FU.nd un praar- didactic: a.t:■ Mlr■--t 

■lavilar. davadindu-- ut:U in ~•• ac-tar notlunt. Canfcra 

progr-t da c:hltd■• zalMrul - .t:udtaa tn cadrul · c:hl■i■i 

areanica. capitolul din c:_..■ fac■ ...-t■ fiind •Bub•t„t■ 

naturala cu iapartant:a fiziolawtca•. Avtnd a i■PCrtalta 

d-ebita. zaharidele. cu ,._,._ar,t:aatul Iar cal a.I i:la . -• 
zah.-ul, au o ■tructura _, c:aapl-• ~attv c:u 91.ibst:antal■ 

int.Unita pina ai:unc:i. Ila·-• la prt■ul contact: c:u -1:-. 
unaari. elevului ii -te -1 r- _, tn-a foraalele Iar 

structurala. Scapul ac-tui progr- -te d■ a veni tn aJutarul 

■lavilar si i•Ucit: al pro1_.uar. tn prlldara. 

Pri-~•• progr-.ilut cantine r...,._.itar- ţ•~lri 
cu ajut:arul f_ar■ulalar ciclic■• •.NIP-- Cllirit ~• zaharaaat. -

fiind=- _i_r...-indtia dtnt:rw zaharid■·■t pantru ca arattnd 

abtimir- •'• includea_ st struct:uril• celar daua -•.-Ida 
din care „ sintetiz-•• •luc-• c-ul ,~. ,. 

Pentru -aharid■ - pat: scrie far■ulale aciclice care 

r-r■zint:a a&ltu■itar .t:ructura c■lar doua aol■cule <•lucoza •I 

fruct-•> dar ·nu -pitea a _.,. de praprietati c:hi■ic■• d■ 

■K■-plu I ab.-.t.a in un■l■ cazuri. • r■acttUar specific• 

grUParii carbanU. prez■nta. in anu■it■ canditii • -i rwtari 

hidrGKil c:u r-tivit:at• auit. ■-rit:a fata de • celarl.alt:•. etc. 



ln can..cinte • ....,t,-u a r-•zalv• •- nacancor-danJ•• •-au 

adaptat •tr-ucturile ciclica. Ele r-ezult:a din int.,.act:ia vr-u,,rii 

car-~•llice cu una din vruPar-il• hidr-ahil al• hexaz•i 

r-...cu.,.. ln cazul 9luc:azei • la ciclizar-• pat par-Ucipa 

9naparU• hldr-o,ril din p•:,zitia 4 -u ~. iar la fr-uct:=a 

9F'uPar"il• din pazitta 5 wau 6. Car--punzatar- voa avtta for-,....le 

fur-le• st Pir.,,.azice. r.a ur-..,.• a .c:icli1e411'.i.t ... _}.a .atQM.11 de 

car-ban carban~.ltc: ---• o noua vruPere hidr-0,.,il. cu pr-c,prietati 

prtvtl„tat•• _,ta hldr-oxtl 9licaztdic <aarcat in for-aularile 

din luc:rer-e cu alta culoar•>. Pentru ca 1-•t:urile car-e s-au 

atribuit cnrlv•nului in far-aular-1le ciclic• sint .anor-aal de 

luntJl ■t deci incar.cte. ■-a recur■ la r-r■zantarea ciclului 

sub far- unui he-Jca,aan r~ulat pentru glucaza (pentagon pentr-u 

fructazal. Ac-ta are a canfivur-atte plana. cu ■ubstituientii 

ata.ilar- de caf"ban dispusi da o parte si de alta• sa. At0111Ul de 

carbon care are hidro,cUul 9licozidic: (atoaul de car-ban a fostei 

vuPar-i carbanil) det:--•ina .apar-iti.a a dqua far-- denu•ite 

-• <notata cu. •t • >. El• dif.,.a una fata u alta pr-in 

pazitt• IJf'"up,.,-ii hldf"cnril 9licazidic. 

,,..__ ap,-it doar la ,._,.•zantar•• ana.arului • al 9lucoz•i 

di--iti• watiala •---taar-a. Prin ap,-api.,._ c•lar doua 

.anozahar-id•• •• ■iaulat ali•inr- -•i si far•.,.•• levat:ur-ii 

dicrbonilic•• dtor-ita careia, zaharaza nu .,.. 

r-llducatoar-e. 

!lupa ce •l•vul si-• far-t o i-gine clara asupra 

structurii zaharozei. poate -•l• la ce-a de-a doua parte .a 

prop"aaului. Aceasta parte prezinta un •odel. binenteles -i 

,u-lificat. •l inst:alati■i de obtinere industriala .a 

zaharului. Progr•aul descrie .ani~at trecerea succesiva a 

■alu1:iei diluat~ de zahar prin corpurile instalat:iei. Sint 

■-i4icate ■ub■tantele si a9entii fizici carora le 

■upusi taiteii de ■flP<'.la de zahar. 

sint 

Pentr-u coaant:arile din ti-ul rularii am folosit scriere• 

- ·64 de coloane.în .,.,.estre, subrutine din progr-aaul MINDOWS. 
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q CtS: JRJE~T I: PAPER 6: INK v: JORDER 7: CLS 
10 PLOT o.o, DRAW 2~~.o: IRAW 0,175: IRAW -255,0: DR~• o,-175 
20 FOR i•O TO 111: ~CAD•: POKE 6~408♦ i,x1 NEIT i 
25 DATA 0,0,0,0,240,0,0,0 
35 IATA o,o.o.o,240,16,l6,l6 
45 ~AlA 16,16,l~.16,240,0,0,0 
55 DHTA 16,16,16,16,16.16,16,16 
65 ~~TA 010,o,o.2s~,o,o,o 
75 ~~TA l2!,641 32,l61 t,4~2.1 
e~ ~P~A 1,2,4,o,16,3~.64,128 
8b DATA 100,l48,112.132,!3~,l32,148,l00 
S7 DATA 129,ll0,l30,l86,l3S,186,l62,IB5 
SE DATA 14c.82,S2.82,94,82.82,146 
~q DA:~ 0,J;2,32,3~.3:.32.192,C 
~O L~TA 0,3,4,4,4,4,3,0 
,: DATA o,o.o,o,31,1&,16.!6 
95 D~TA !6,l~,!6,lâ,31,0,0,0 

! (1 ◊ E~ GLUCOZA 
110 P,lNT ~T 3.s,·c·, FCP i•4 TO 12 STfP 2: PRINT AT i,5; 0 l 0 : PAUSE 71 PRINT AT 
i+l,s;•c•: PAUSE 7: NEXT 1 
115 ~AUSE 7 
120 PRINT AT 3,6:'H•O": FOR i•5 TO 11 STEP 2: lF i=7 T~EN 60 TO 125 
123 PRINT AT i,4; 0 -•: FAUSE S: PRINT AT i,3;'H': PAUSE 51 PRINT AT i,6: 0 - 0 1 PAU 

SE 5: PRINT AT i,7•'0H 0 : PAUSE 5: NEXT i 
125 PRlNT AT 7,4; 1-•: PAUSE 5: PRINT AT 7,2;"HO': PAUSE 10: PRINT AT 7,0: 0 -•1 P 

AUSE S: 0 RINT AT 7,7;'H': PAUSE 10: NEIT i . 
•·n •~"NT AT 1• s•· • 
ii6 ~~~D0"1ie ~6R 0 S7SOO: RFN 3: FORNAT 1114,ll,21: PAPER 51 INK Dl CLS 
142 LET as•• GLUCOZA-FOR"ULA ACICLICA": tiO SUI 1500 
144 !RISHT I: PAUSE O 
145 BEEP l/10,10: PRINT AT 3 51 !NI' 4;'C": PRINT AT 11,S; INIC 4:"C' 
150 PAUSE 10: PRINT AT 11,6;'- OH': PAUSE 10: PRI~T AT 11,6; 0 - OH': PAUSE 101 

PRINT AT 11,b;"- O';AT 11,6;' C";AT 10,11;':": PRlNT AT 9,ll;'H 0 1 PAUSE 10 

155 FOR i•IO TO 7 STEP -1: PRINT AT i+l,11; 0 ': P~INT AT 11,11; 0 0 : 

11;'0": PRINT AT i-1,ll;" ": PRINT AT i-2,!l;'H", PAUSE 10: NEIT i 
160 PRINT AT 5,11:' ': PRINT AT 4,lli'H": PAUSE 10: PRINT AT 4,11;" 
3,1l;"H': f>AUSE 10: PRINT AT 3,ll;' : FOR f•IO TO 7 STEP -1: PRINT 
PAUSE 1 O: NEXT f 

PRINT AT i, 
0 : PRINT AT 
AT3,4;" 0 : 

165 PRINT AT 2,4; 0 \ / 0
: PRINT AT 1,3:'H": JEEP 1/10,10: PRINT AT 1,7: INK 2;"0H 

'; PRINT AT 3,6; 0 ' 

170 LET af• 0 GLUCOZA CU CICLU 1-S 
173 60 SUB 1600 

lţ; i~i~1TA}'2~:~~E 0 ·, PRINT AT 1,3; 0 

180 PRINT AT ll,3: 0 ": PRINT AT 12,4; 0 / \ 0 : PRINT AT ll,3:'H 
13,7; INK 2:"0H 
200 PAUSE O: RE" STRUC HEXAB 6 
21 O REPI FAZA! 

FRINT AT 

215 PR!NT AT I ,S;' ": PRINT AT 2,:5:" ": PRINT AT 3,3; 0 ': PRINT AT 4, 
5:" ": PAUSE !O: PRINT AT 4,6; 0 ': PAUSE JO: PRINT AT 3,7: INX 4:"C': PAUSE 10: 
PFTN, ~T 2,7;":": PAU~E 10: PRINT AT 1,71° " 

~17 •A~SE 10: PRINT AT 3,6;"-": PAUSE 10: PRINT AT 3,S;"H" 
:'.'(', ,.iii.:2E ;5, r'RINT 4T 10,5; 0 ': PRINT AT 11,5; 0 ': PRINT AT 12,4: 0 0 : PRIN 

T 4T !3;3'" ": PAUSE !O: PRINT AT 10,c;' ': PAUSE 10: PAINT AT 11,7; INIC 4; ·c·, F·AuSE 10: PRIIIT AT ::,6,"!': PAUSE 5: F'~lNT AT 13,S;'H': PAUSE ro: PRINT AT 
12,8;" ": PAUSE 5: PR!f'<T AT 13,9; lf'O' 2~ "OH• 
?30 reusE O; RE~ F~ZA2 
?35 ~OF :=2 TO 13: PRINT AT i,3;' ': NEXT i 
~-:.u PR:·{T :Y:" B,bta •: ?A:.:St. 5: PRHH PT 9,:';"C": PllUSE S· PR!NT AT 9 8·•-•: PRI 

,;, ~T 9. 0 , '.'/!" 4;"C·: PA~SE S: PRIN' ~T 9,!0;" ': PAUSE 5;, PRINT AT 9,it;" 0 : P 
A:)S'.: 5! PRINT ~T 8 1 1!; 11 ": FAUSE:; 
:•5 ~RINT ~• o,6•"-"; rAUSE 5: PRINT AT 9.5;'H': PAUSE 5: PRI~T ~T 10,71':': PA 

US~ 5: 0 ~JN1 AT 1:,7:'0W: PALISE 5: PRINT AT S,9i":": Pn~~!: ~: PRINT AT 7,91°H 0 : 

PAc'SE '5: PR!NT AT 1<;,9:":": PAUSE S: PRINT AT 11.9: !Nr :;'OH" 
2t0 LET as ■• For~•••a structurii nexagonale a GLUCOZEI': 60 SUI 1500 
""" t~IGHT 1: PAUS[ O 263 PRINT ~T 6,5;" ' 
2~5 FO• 1;7 TO 11: ~RINT AT i,?," ": MPT i 
267 FOR w::7 r~ :. :TE? -1: F'HI:\T AT w.11;" M: HEX! w: PAU(jE S 
27iJ PRINT i>T.6,e•" ', PAUSE S: PRINT AT 7,7;' ': PAUSE ~: PRINT AT 8,8;"C': PAU 

SE S: PRINT AT S,9:' ': PAUSE S: ORINT AT 8,10;" ": F~U~E 5: PRINT AT 8,11;°C": 
PAUSE 5: PRINT AT 6,12;" ": PAUSE ~: PRINT AT 8,13;' ': PAUSE 5: PRINT AT 8,14; 
INK 4; "C': PAUSE 5 • 
27'5 PRINT AT 8.15;' 0 : PAUSE S: FOR yt7 TO 4 STEP ·I: PRINT AT y,16;' ", PAUSE 
5: NEH y: PR!tlT AT 5,16;'0": PAUSE '5: !'RINT AT 3,1,;' ': PAUSE 5 
280 FOR i•IS TO O STEP -1: PRINT AT 30i;" ": PAUS[ 51 NElT i 
290 P~INT AT 3,5" ': PRINT AT 6,5;" 1 PRINT AT 5,3;° C " 
300 PRINT AT 4,7 •:•, PAUSE 5: PRINT AT 5,7;"H': PAUSE 5 
30S PP!NT AT 4,5 •:•: PAUSE 5: PRINT AT 3,S;'H": PAUSE 5: PRINT AT 6,51"1": PAU 
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IE !h l'R!!H llT 1,~1•w.1•: "'~lr'.4-" !l 
310 !'Rli.:T IIT 7,;1•:•; HUSE !I, f'l!ltn IP ,,,.,,•GM•, >'&Gil!: 5, l'RUH tlî '!',S,•1•1 PI 

USE 51 PRINT U 10.11 "W, ;>AU~;;. 5 
:u5 l'RUIT Al 7,11i"1•1 PAUSt s, PRIIIT Al 6,ils"M"s l'~;JS!: ~. f>RIIIT AT 9,11,•1•1 

l'ftUSE ,, PRINT AT lf,Jl1"0H"1 PAUSE 5 
3?0 PRINT AT 7,141 l I PAUSE 51 PRINT Al •~141"N"1 PAUSE S1 PRJNî AT 9,14:•1•1 

PAi;r;€" :;, PRINT U IOiU1 INS: 21"0H"1 PIIUSE ;i · 

~~o PAUS[ 01 REN fli 114 
l•o PR!Nl AT 1,1s,• "1 PAUS[ 101 PRINT IIT 1,1,,• ., PAUSE 101 FOR i•7 TO 3 STEP 
-l1 PRIIT IIT i,l61" ", PAUSE 101 NEIT t 
345 FOR i•l5 lO a fl{P ·11 PRINT AT 3,i1" '1 PAIISE li• "ilT i 
347 PRINT AT 1,121 1 FOR i•6 TO 101 PRINT AT i 131 1 NEIT i 
350 PRINT AT 7,12;" "t PAUSE 101 PRINT AT 6,131 fNK 41"C"1 PAUSE 10 
loO PRINT AT 5,131":"1 PAUSE 101 PRINT AT 4,131"N": PAUSE 101 PRINT AT 7,131":• 

, PAUSE 101 PRINT AT f,131 INK 21"0H': PAUSE 10 
?i5 PRINT AT 5,121" 1 PAUSE 101 PRINT AT 4,11;" "1 PAUSE 10: PRINT AT 3,10;"0' 

1 ~AUSE 101 PR!Mî AT 3,9:' '1 PAUSE 101 PRINT AT 3,Si" ': PAUSE 10 
•oo PLOT 49,127, IRAW 14,-141 PLOT 72,1081 IRAN ,~.o: PLOT 96,1131 DRAN 7,7 
<10 PLOT t8 1l261 DRAN 14,-141 PLOT 72,1061 DRAN 15,01 PLOT 97,1121 DRAM 7,7 
SOO LET afff Foraula d• per1p•ctiv• • BLUCOZEI - •noaer •lfa": 60 SUI 1500 
~10 PLOT !NK 7;127,551 IRAN INK 710,-40 
5~0 IR16HT I: PAUSE O 
6GO REN FRUCTOZA 
605 lET c•25 
6H PRINT Al 3,ci• "1 FOR t•5 TO 13 sTE, 2, PAVSE to 
621• PRINT AT i ,CI °C" 
62! PRINT IIT i-1,ct"I" 
630 NCIT 11 PRINT AT 13,ct• " ! 
642 PRINT AT S,c+l1"•0'1 PAUSE lil PRINT AT 71c•IJ"•"1 PAUS{;, PRINT AT 71c·l1 

"HO : PAUSE 101 PRINT AT 7,c+l1"- I PAUSE s, ,wlNT AT 7,c+21 HI PAUS[ 101 ~OR i 
., Tr li STEP 21 PRINT AT i,c-11·-·, PAUSE 51 PRJNT AT i,c-21"H I PAUSE 101 PRIN,' 
T AT l,c+l:"- 0 1 PAUSE 51 PRINT AT i,c+21"0H"1 PAUSE tQ1 NEIT i 
650 LET •••• FRUCTOZA FORftULA ACICLICA 1 60 SUI 1700 1· 652 IRISHl Ir PAUSE O: 
t53 IEEP 1110,101 PRINT AT 5,c; INK 41"C'1 PRINT AT 11 1c; INIC 4;"C"1 PAUSE 10 
655 PRINT AT li c+l1 •- OH"r PAUSE 101 PRINt AT 11 c+I; - OH 0 1 PAUSE 101 PRINT 

AT li c+l1"- OH•1 PAVS{ 101 PRINT AT 11,~+11" 0"1 PRINT AT 10,c+51"H'1 PAUSE 
101 :•RtNT AT 10,c•S: : 1 PRINT AT 9 c+5• H"1 PAUSE 10 
'60 l'RlNT AT IJ,c+51" "1 FOR i•IO TO 9 hEP -11 PRINT IIT i,c+51"0"1 PRINT AT i­

l,c+5:' ·, PRINT AT 1-2,c+S1"H': PRINT AT to,c+S;" ·: PAUSE 10: NEIT 11 PAUSE 10 

665 FOR i•7 TOS STEP -11 PRINT AT i+1,c+5;" •1 PRINT AT i,c+5;"H"r PAUSE 101 N 
Elf i 

670 FOR l•c+4 TO c+I STEP -1: PRINT AT 5,i;'H"r PRINT AT 5,i+l1" "1 PRINT AT.,, 
c•5t" ., PAUSE 101 NEXT i 
675 FRINT AT S,c+l1" "1 PAUSE 10: JEEP 1/10,101 PRINT AT 5,c-11"-"1 PAUSE 51 PR 

!NT A1 5,c-3• lNK 2:"HO' 

' o 680 lET •••1 FRUCTOZA CU CICLU 2-5 C for•• fur•nozic1 l": 80 SUI 180 

.684 IRJ6HT l1 PAUSE O 
'685 IOR i•22 TO 301 FOR j•3 TD ll: PRINT AT j i;" "1 NEIT j: NEIT i 
690 IIESTORE US, FOR i•~ TO 13: READ d1 PR!Nf AT i 1281ffl MEIT i 
t95 JATA • ' ~ •• ·c• ••· •c• .,. ·c· ••· c· ·•• <~ 
700 'OR l•S TD'ti,'READ bf: PRiNT ĂT 1.·231bS: NEXT'i 
70~ DATA• C-H" • • • H-C-OH"," 'O HO-C-H" • • ' C·DH' 
710 PRINT AT 5,2!: !NK 4,·c·: PRINT AT 11.281 INK 41·c1: PRINT AT 11,30; INK 2; 

'DH" 
130 PAUSE O 
732 REII. fAZAFRI 
73!1 PRINT AT 12,28;"• "1 PRINT AT 13,281" 0 1 PAUSE 10 
740 PRINT AT 12,27;" "1 PAUSE 51 PRINT AT· 13,26;" ": PAUSE 10 

0750 LET •••• For ■area structurii pentagonale I FIWCTDZEI"1 60 SUI 170 

7SJ IRl6HT l1 PAUSE O 
755 PRINT AT 13,26:' ': PRINT AT 12,271" "1 PRINT AT 11,2'3; 0 '1 PRINT 
AT 10,28:" "1 PAUSE 10 
760 PRINT AT 10,27:" "; PAUSE 51 PRINT AT 11,261" "1 PAVSE 51 PRINT AT 12,25; I 

NK 4:"C": PAUSE S: PRINT AT 11,24;" ': PRINT AT 10,23•"1 1 PAUSE 10 · 
7f5 PRINT AT 12,24:'-': PAUSE 51 PRINT AT 12,211" 1: PAUSE 10: PRINT AT 12,26 

;•-•: PAUSE 5: PRINT AT 12,27: INK 2:"0H': PAUSE 10 
770 PAUSE O: REN FAZAFR3 
775 FOR 1 •8 iO 12: PRINT AT i ,21;' ': NEXT 
777 FOR y•7 TOS STEP -1: PRINT AT y,23;' ': NEIT r 
780 PRINT AT 8,271' ": PAUSE S: PRINT AT 9,2b;' •, PAUSE 5: PRINT AT I0,2S;"C': 
P~USE S: PRINT AT 10,24; • ': PAUSE 5: PRINT AT 10,23:' ": PAUSE 5: PRINT AT 10, 

22: INK 4: 'C': PAUSE S 
785 FOR r•9 TO 6 STEP -1: PRINT AT Y,22;" ': PAUSE S: NEXT y: PRINT AT s,22,·o· 

: PAUSE 5: PRINT AT S 23:" ': PAUSE 10 
790 PRINT AT 9,25;': 1, PAUSE 5: PRINT AT 8,251"H": PAUSE 5: PRINT AT 11,25;':": 

-PAUSE 51 PRINT AT l2,25;"0H": PAUSE S: PRINT AT 11,22;'1": PAUSE 10: PRINT AT 1 
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1ti2J0 INK 21"0H'1 PAUSE 5: PRINT AT 10,2!1"•'1 PAUSE 51 Pk.~T AT 10,l!:" •: PA 
800 PAUSE O: ~E" •AZAFR4 
810 PP!NT AT ~.27:' ": PRINT AT 7,261" '1 PAUSE 101 PRINT AT a,271'C C 

': PA,JS~ 10: FO~ :~9 T(I !2• PIIIIIT AT i.181" •1 NEU 11 PAUSE IC 
815 FOR 1•27 ŢJ 22 :it0 ·I: PRINT AT ,,i:" '1 NEIT ii FOR r•6 TO 71 PRINT A7 ,, 

221" ': NEXT r: PAUSE !~ 
820 PRINT AT 7,21:' 0 1 PAUSE 5: f~JNT AT 6,20;' "1 PAUSE 51 PRINT AT 5,191 !WK 

41'C': PAUSE 5 
825 PRINT AT 2,2J:' ':.PAUSE 20: PLOT lb~,136: tRAV 24,161 PlOT 223,136: DR4V 

-24, lb 
!30 PRJNT Al 5,29;' ': PRl~T AT 3 ,P;' ': FAUSE 5: PRINT JT 6,28;":•: PAUSE 

5: 0 Ri~T ~I 7,781' PA~SE S: ?Rl9T AT :,i3:'H': PAU;~ 19 
835 ~~lNI 41 1,25;';": PAUSE S; Per,,~' h.14;'HD'1 PAUSE ~= PR!NT AT q,2~1·:·, 
p~~St 5: PRINT ~T 10,2s,•w•, PAUSE 5 
840 ~RINT Al 7,221'!': P~CZ~ 5, PRINT AT ,.22:'H": PAUSE S: pţfNT AT o,22:":': 

PAUSE 5: PRINT AT l0.22;'~c•, PAUSE ~ 
845 i'RINT AT 4,!q.• ': Fll!IC ,H 3.!9,' ": PALISE '5: !'RINi ,'<1 2,19;' -•, F"A~SE ~ 

: F~INT AT 6,19;' ~, PRINT ~T i,t,1' ": P~~,E 51 °P.!~T AT 6,12; INK 2:"HO" 
!55 PLOT 161.127: l>RAN 14,-14: PLGT 160,l.H: ilRAII !4,-141 PLOT ia•.toa, tn411 I~ 

·~b/tf+ !:!110f!r!~~: J;·~;,:;~~tte:· 1!3' ~:t~TA:tl'! =~~!-~0:.lF; !SAM'd~o 
907 IRI6HT l: PAUSE O 
910 PRINT AT ! 131' 0 : PRINT AT 8, 14: INK 21 'DN HO' 
915 P4VSE 40: PRINT AT !,131' '1 PRl~T AT 1,151 lN~ 2;" ': PRINT AT 9,!S 

; INK !:; 'HOH" 
-920 FOR i=II TO 131 PRINT AT i·l,!,1" ': PRINT AT 9,151' 0 : PRINT AT l,15: 
INK 2:'HOH": PAUSE 25: NEIT i 
923 PAUSE 10 
925 PRINT AT 13,15:' 
927 RANDO"IZE USR 57500: RE" 3: FDR"AT 1,14.31,21: PAPER 71 INK 6: CLS 
930 PRINT AT 17,11; INK 2;'ZAHA!IOZA' 

1000 -f'AU5E O: 60 TO 9010 . 
1510 IRI6HT O: RANDD"IZE USR 57500: RE" 4: roR"AT 2,15,;,,201 PAPER 51 JNI( I: Cl 
s 
l'520 IRl6HT O: RANDDftlZE USR 575001 RE" 4: FORftAT 2,17,1,,20: PAPER 5: INK 11 Cl 
S: PRINT d 
1'550 RETIJRN 
1610 IRISHT O: RANIIO"IZE USR '575001 IIEft 4: FOR"AT 2, 1:5,16,201 PAPER 5: JNK I: CL 
S: PRINT 1S 
1620 IRIGHT O: RANDO"lZE USR 57500: REft 4: FDRftAT 2,11,16,201 PAPER 5: INK 2: CL 
S: PRINT• OH" 
lb30 PRIMT AT 18,2; INK 01 FAPER 5; IRISHT o,•-• 
1640 IRISHT O: RANIO"IZE USR 57'500: RE" 4: FDR"AT 4,18,16,20: PAPER 51 INK I: Cl. 
S: PRINT": HIDROXll 6LICOZI~!C' 
1650 RETURN 
17!0 !RIG~T O: RANDOftlZE USR S7'500: RE" 4: FOR"AT 16,15,30,20: PAPER '5: INK 11 C 
u 
!720 IR!SHT O: RANDD"JZE !ISR 57500: REft 4: FORftAT 16·, 17,30,20: PAPER 51 lNK li C 
LS: PRINT 1$ 
1750 RETUR~ 
1910 JR!SMi O: RANDO~!ZE USR 57~00: REft 4: FOR"AT 1,.1s,Jo,20: PAPER 51 INK li C 
LS : PRINT d 
1820 JRISHT Oi RANDD"IZE USR 57500: REft a, FOR"AT 16,18,30,201 PAPER ~: INK 2: C 
LS: PRJNT • OH" 
!830 PRINT AT 18,16; JNK O; PAPER 5; IRI6HT O:"-' • 
l840 !RISHT O~ RANDD"IZE USR 575001 REft 4: FORMAT 18,18,30,20: PAPER 51 INK 11 C 
LS: PRINT': HIDROXIL SLICOZJDIC" . 
:SSO ~ETURN . 
5000 SO SUI qbO~ 
~0•)5 iORDER 6-: PAPER 7: IR16HT 11 CLS 
~-O(•: F~~T 0,175: llRAII 0,-175: DRAII 255,0: DRAII 0,175: DRAII ·175,0 
:01) RA~DONl?E USR 57500: REn 7: FOR"AT 1,0,ll,I: F .PER 51 INK I: CLS 
5020 RANDONIZE USR 57500:.RE" 7: FDR"AT 7,0,31,lt PAPER 5: INK l1 CLS PRINT •p 
P!JDIJCEREA INDUSTRIALA A ZAHARULUI' 
~4q9 LET sw=o: JRI6HT I 
5500 REN INSTALATlE 
55!0 ~LOT 15,63: DRAN -t,O: DRAV 0,57: DRA■ 8,0: DRAII INVERSE 1,9.0: DRAV 1,01 
l)RAW 0.·32: IRAN lNYERSE t,0.-9: ~RAW 0,-1&: IRAW -17,0 
5520 f"LOT 15,t20: DRAN 0,81 DRAII -15,15: DRAII INVERSE 1,40,01 DRAII •15,-15: iftA 
N 0,·8 
5530 PLOT 32,79: 6D SUI 5600. 
5540 PLOT 72,79: 60 SUI 5,oo 
5550 PLOT 112,79: 60 SUI 5600 
5560 PLOT 151,881 IRAII 0,48: DRAV JJ,O,-PI/2: DRAN o,-651 DRAII -16,01 IRAII o,-7: 

llf!AII 23.0: IRAN 0,56 
5563 DRAII 33i0,•Pl/21 IRAV 0,-321 IRAII 8,0: DRAII 15,15: DRAV INVERSE t,0,-40: J 
RAII -15,15: DRAW -a.o: IRAN o,-24: IRAN -B,O: IRAII o,-8: IRAV 15.-15 
5565 DRAW INVERSE 1,-40,01 IRAII 15,15: IRAN 0,8: DRAII -22,0: IRAII o,-a, DRAII -3 
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,.~.-PI/?: JR~V 0,11: DRAII g,01 p~aw O.i; ~PAN -!,O: DRAII o,@ 
5:70 PLOT 2Z4,11I: iRAN 16,0• ~RA~ 0,2S1 )fiAW -5~.0l PLOT 208,l~lt ~qAV 1,2: t~~ 
W ·l,-:1 ~RAW 3,•i 
~~so LF.! ••711 LE• y•7i1 60 SUI 56101 lEl 1•1111 LET 1•711 60 SUJ 5610 
5~e~ l~J lt PRINT AT 3,211' "1AT 4,211" "1 JNK O 
~~55 60 '10 565~ 
5595 Pf~ torP•ic 
::~oe I>FA!I 7.01 tRIUI 0,-11 ~RAII Z5,01 DRAII 0,11 DIIAII 7,01 DRAII INVERSE 1,0,9: DR 
A~ -7.01 JR~W 0,241 DRAN -e.01 -~AII 0,91 DRAII 7,7: DRAII INVERst 1,-23,01 DRAII 7 
.-71 )R~II 0.-~1 DRAII -8,0: DRAII o,-14: DRAII -a.o, RETURN 
5610 PlOT ,,,: DAAII 0,41: tRAN 1,0: DRAII 0,-411 RETURN 
5620 tP.AII 0.-1~1 )AAN -7,·71 DRAII iNYERSE 1,23,01 DRAII -7,7: »RAII 0,16: RETURN 

5850 LET ci•" APA "1 60 SUI 8700 
s•oo l[l IJOS•ll: LEî ,,u1•71 LET loc•21 L[T tu!•5: 60 SUI 1500: PAUSE 5 
5905 PAUSE 5: RANDOAIZE USR 575001 REA 71 FOR"AT 1,16,16,201 lNK 11 PAPER 6: CLS 

5910 PJUSE 51 RAN50NllE USR 575001 RE" 71 FOR"AT 3,17,16,201 INK l1 PAPER 61 CLI 
1 PRINT• ln •P• •1nt lntrodu•i TAITEI DE SFECLA DE ZAHAR" 

~970 PLOT 0,1511 DRAII 1,·4,Pl/41 DRAII 8,•4,-Pl/31 PLOT 0,1621 DRAII 16,-21 DRAII 9 
,-S,·Pi/21 DRAN G,•8 
60ZO FOR f•4 TO I STEP ·l1 PAPER 71 PRINT AT 2,01• "1 PAUS[ 5: PRINT AT 2,11" "; 

PRINT AT 2,01• '1 PAUSE 51 PRINT AT 3,21" •, PRINT AT 2,11" •: PAUSE 51 FOR d•4 
TO 61 PRINT AT d,2;" "1 PRINT AT d-l,2t "1 PAVSE 51 NEIT d 

6023 PRINT AT 6,21" "1 PAPER 51 PRINT AT 7,21• 1 PAUSE 91 FOR d•I TO 9+f1 PRINT 
AT d,21" "1 PRINT AT d•l,2t" "1 PAUSE 91 NEIT dl NEIT f 

6040 lET il•01 LET 12•71 LET 13•21 LET 1•••1•puritati solubil• "1 LET t••••olt 
eul• ne1olubll ■ "1 LET ;••• •, 60 SUI 8800 
6050 PAPER 71 DIA 11611 DIA 11611 LET 1111•2; LET 1121•21 LET 1131•21 LET 1141•t 
: LET ,111•101 LET ,121 ■ 111 LET 1131•121 LET rl41•13 
6055 LET 1 ■ 1•3: LET ••1•11 LET r•••l3: LET r•i•7: LET p1p•51 60 SUI 8000 
!>056 PRINT AT I ,Ol PAPER 7L • ' 
605& LET cl•"-LAPTE IE VAR 1 60 SUI 1700 I 
6060 LET rJ01•121 LET rsus•81 LET loc•61 LET cul•61 60 SUI 15001 PAUS[ 5 
6065 LET 11•01 LET i2•21 LET i3•51 LET ••••••pur•tat• solubile": LET J•a••olacq 
I• nt1olubllt "1 LET k••••oltcula dt apa •1 60 SUI 8800 
6075 LET 1111•51 LET 1121•61 LET 1131•51 LET 1141•61 LET 1151•51 LET 1161•61 LET 
1:1: ■ t: LET 1121•9: LET 1131•101 LET 1141•101 LET 1151•111 LET 1161•1I 

'°80 LET IH"ÎI LET u1•51 LET JH•l21 LET 1•••81 LET pap•61 60 SUI 8200 
,oa2 LET ct•"DIOIID IE CARION"1 60 SUI 1700 
6083 LET loc•ll1 LET cul•41 60 SUI 85001 PAUSE S 
6084 LET il•01 LET i2•21 LET i3•71 60 SUI 8800 
6085 LET alll•l01 LET 1121•111 LET 1131•101 LET 1141•1l1 LET 1151•101 LET 116)•1 
li LET ,111 ■ 91 LET Jl21•91 LET Jl31•101 LET Jl41•101 LET 1151•111 LET rl61•1I 
6090 LET ••a•l21 LET 1•1•101 ~El r•••l21 LET 1•i•l1 LET pap•4t 60 SUI 8200 · 
6092 LET ct•• IIGIII DE SULF 1 60 SUI 8700 
6093 PAUSE 51 LET loc•l61 LET cul•lt 10 SUI 1500 
6094 60 SUI 8800 
6095 LET 11!1•151 LET 1121 ·l61 LET 1131•151 LET 1141•161 LET 1151sJ5: LET 1161•1 
61 LET yll) 9: tET ,121 ■91 LET rl31•101 LET 1141•101 LET rlSl•ll1 LET yl61=1I 
1,100 LET •'■-•17: ur x ■ i•l51 LET r■a•l:ZI LET r•i•8: LET pap•31 60 BUI 8200 
6110 lET 1111•19: LET 1121•191 L[T 1131•211 LET 1141•21: LET sl51•19: LET 1161•1 
•: LET Jlll•8: LET 1121•101 LET tlll•I01 LET 1141•91 LET Jl51•1l1 LET Jl61•12 
6115 PLOT INK 21171,1361 DRAM INK 210,12 
6120 LET i2•51 LET •••I: LET 1•a•221 LET ••i•l91 LET r•a•l21 LET t•i•5, LET pap• 
71 PRINT AT r••·l,1 ■ i1 PAPER P&PI" "1AT r•a,x•l1 PAPER papi• : 60 SUI 8200 
1,130. LET if• ll•l•n Hh supun hprnluni ridicat• pentru Jrificare", 60 

SUI 1800. 
6135 PAUSE 01 FOR f•20 lD 231 PRINT AT 14,f1 ·INK 61" "1AT 14,f·l1 IR16HT 11• 
": PAUSE 101 NEIT f 
6140 PRINT AT 15,191 IRl6HT 11" "1AT l4L201 INK 61 IRl6HT Of" • 
6150 LET h•29: FOR f•l5 TO 211 PRINT AT f,~61 INK 6t• PAPER 11• •, PRINT AT 14,hl 

IRIGHT l1° 1 FOR t•l9 TO 211 PRINT AT 1,261 IRl6H l1" "1 NEIT 11 PAUSE 7; LET 
h•h+I · · 

6155 IF !NT lf/21•f/2 THEN PRINT AT 11,281 INK 51 PAPER 71 IR16HT l1" •1AT 12,2 
61 JRI6HT 11• • 
6160 IF INT lf/2J<>fl2 THEN PRINT AT 12,261 INK 51 PAPER 71 IRIBHT l1" •1AT li, 
281 IR!6HT I;"• 
6170 PAUSE 81 NEIT f 
7999 PAUSE O: 60 TO 9010 
8000 REII ■t&c•ol2 
8010 LET ink•il1 LET f•I 
8020 IF f)4 THEN 60 TO 1010 
8C30 LET a•SSN 12•RND•l1+1lfl 
8040 IF f>I AND f<•4 THEN LET ink•il 
1050 IF &>1•• OR a<1•i THEN LET f•f+lt 80 TO 1020 
8060 LET b•S&N 12•RND·IJ+ylfl 
1070 IF b>r•• OR b<J•I THEN LET f•f+l1 60 TO 1020 
1010 PRINT AT Jlfl,1lflt PAPER 51" "1 LET 1lfl•a1 LET rlfl•b: PRINT AT rlfl,1lfl 
I PAPER PAPI INK ink1" 
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8090 PAUSE 51 LET tS•INKEYS: IF COJ{ ltfl()l3 THEN LET f•f+ls fO TO 1020 
8100 PRINT AT 1l!l,1ll>1 PAPER P•PI "1AT 112!,112>; PAPER P•PI • 
8110 PLOT 8•1••a-ll-l,l75-8t!1■•+ll1 DRAN -8,-8,-Pi/2: PLOT 8•x ■a+l,175-l•lr■1+l 
11 DRAII 8,-8,Pl/2: PRINT AT 1u+l,u1-I: PAPER 71 INk o,• • 
8112 PRINT AT yl3l,xl3l: PAPE~ pap1• ":AT rl4l,114l1 PAPER e•PI" • 
8115 FOR f 5 1 ■a-l TO 1 ■ 1+21 PRINT AT 11,f; INK 21 PAPER PIPI '1AT ll,f-11 PAPE 
R pap;' "1 PAUSE 5: NEXT f 
8116 PRINT AT ll,1 ■1+l1 PAPER 71' • 
8120 RETURN 
8200 REn ■ isc ■ol3 
8210 LET lnk•il: LET f•1 
8220 IF f>6 .THEN 60 TO 8210 
8230 LET 1•S6N <2•RND-ll+xlfl 
8240 IF f)l AND fC•4 THEN · LET ink•i2 
8244 IF f>4 AND f<•6 THEN LET ink•i3 
8250 IF •>••• OR 1<1 ■ i THEN LET f•f+l1 60 TO 8220 
8260 LET b•S6N <2•RND-ll+ylfl 
8270 IF b>r•• OA b<r•i THEN LET f•f+l1 60 TO 8220 
8280 PRINT AT ylf),rlf)l PAPER pap;' ': LET 1(f)•a: Ll!l ylfl•b1 PRINT AT y(fl,rl 
f)i PAPER pap; INk ink: • 
8290 PAUSE 5: LET tf•INKEYS: IF CODE lt$l()l3 THEN LET f•f+l1 60 TO 8220 
8300 PRlNT AT 111),xll); PAPER pap;" ':AT rl2l,112l1 PAPER PIPI"' 
8305 IF sw•I THEN 60 TO 8400 
8310 PLOT 8•1••a-l)-l,l75-8t(y■1+l)1 DRAII -e,-si-PI/21 P~OT 8••••+1,175-8•1,■■+I 
11 DRAM 8,-8,Pl/2: PRINT AT r ■a+l,ţ•~-!! PAPf~ '! !~~ ~; • 
8312 PRINT AT y(31,xl3l: PAPER pap;' ";AT yl4l,rC4J1 PAPER P•P1" ';AT y(51,x(511 

PAPER pap1' "1AT rl6),1l6J1 PAPER pap;"• 
8315 FOR f~•••-2 TO r ■a+21 PRINT AT l1 1fL INK 21 PAPER PIPI' 'LAT l1,f+21 PAPER 

pap; INK I;' ";AT 11,f-l; PAPER pap; 1AT ll,~••-31 PAPER 71 ', PAUSE 41 NEi 
T f1 PRINT AT yaa,Ka1+3; PAPER PIPI INK 2;' ' 
8316 PRINT AT ll,x■a+l1 PAPER 7; 0 • 

8320 RETURN . 
8405 FOR f•l0 TO 12: FOR g•l9 TO 221 PRINT AT f,91 IA16HT 01 IN~ 61 PAPEA 71' 0 1 

PAUSE 21 NEXT 9: NEXT f1 PRINT AT 12,19; JRI&HT O; INK 61' 
8406 LET i$=" La te■per1turi ••ri seobtine un lichid viscosnu■it "ELASA'1 
60 SUI 8800 
8407 PAUSE O 
8410 PAUSE 51 PRINT AT 13,201" • 
:11~Tp'!:r ~i,A~t1!; ::ir~T1!t" ·: ;lu~~82!·~~1~~ lî1f~g~9?·1:,12T2~,s1~~ ?;,PRI 
1 NEXT 91 NEIT f1 PRINT AT 13,201 JRl&HT 11" • 
8420 RETURN 
8499 STOP 
8500 RE" ■iscstic 
8510 PAPER 7: INK l1 PRINT AT 2,01• '1AT 3,o,· ·= 70R f•l TO loci PRINT AT 2,f1' 

";AT 3,f1" ': PRINT AT 2,f-1;" "1AT 3,f-11" "1 PAUSE 5 
8515 NEXT f 
8517 PRINT AT 2,loc1' ";AT 3,lac,• • · 
8520 PRINT AT 3,lac-1;' 'tAT 3,lac1• • 
8522 FOR h•yjas TO JSUI 61EP -I 
8525 PRINT AT 4,lac1 INK cul1" '1 FOR f•5 TO hi PRINT AT f,loc1 INK cul1' "1AT f 
-l,loc1' '1 PAUSE 3: NEXT f 
8530 PRINT AT h,lac-l1 PAPER eul;' '1 JEEP ,1,191 NEIT h 
8535 PRINT AT 3,lac-1; PAPER 7;" • 
8540 RETURN 
8700 RE" cantstic 
8705 RANDO"IZE USR 575001 RE" 61 FORNAT 1,16,lf,211 PAPER 71 INK.41 CLS 
8707 PRINT AT 21,1; PAPER 7;' 
8710 RANDO"IZE USR 575001 REN 3: FORNAT 1,16,12,171 INK I: PAPEA 51 CLS I PRINT 
• Cantinutul sticlei" \ 
8715 RANDO"IZE· USR 57500: RE" 7: FORNAT 1 17 12 201 JNK I: PAPER 61 CLS 
8720 RANDO"IZE USR 575001 .RE" 4: FORftAT 3: 18: 11 :20, INK 11 PAPER 6: CLS 1 PRINT 
cf 
8725 PLOT 0,0: IRAN 255,01 RETURN 
8805 JRIBHT O 
8810 RANDONIZE USA 575001·REN 61 FORNAT 1,16,lf,211 PAPER 51 INK 41 CLS 
8815 PRINT AT 21,11 PAPER.51° 
8820 RANDONIZE USR 57500: REN 81 FORNAT 2,17,17,21: PAPER 71 INK 11 CLS 
8821 lf sw•I THEN 60 TO 8850 
8823 RANDONIZE USR 57500: REN 8: FORftAT 4,17,16,181 PAPER 71 INK 11 CLS I PRINT 
u 
8825 RANDOftIZE USR 57500: REft 8: FOR"AT 4,18,16,19: PAPER 71 INK 11 CLS PRINT 

i:21 RANDOftIZf USR 575001 RE" 81 FORNAT 4,19,16,201 PAPER 71 INK l1 CLS I PRINT 
kf . 
8830 PAFER 71 PRINT AT 17,3; lNK il1" '1AT 18,3; INK i2;" "1AT 19,31 INK 51" • 
8839 JRIBHT 1 
::!g :k~io2iîl i~sJg~0~1R~~TK~"FORIIAT 3,17,16,211 PAPER 71 INK 11 CLS I PRINT 
iS . 
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OIPITCUL 4 

Folaair- calculatarului -t• eficianta • nu dar in l.c­
tlU• la nUnt•le -acte .ci •I in cadrul lactUlcr de Ullba 
~.isterie.te. 

4. I. SINTAXA FRAZEI 

Pwttru --lifte_.. - cancaput un pragr- c.-e .-e 

ca -- t_t.,._ c-tintelcr de •lnt-• frazei • el■Yilcr 

de ci-• Ylll-• praer- c_.. • fa.t folaait cu rezultate 
foart• bw. .la se.,.•_, rwatrinsa • in unele scaii .-ale 

din Ti•i-•. 

Al..-- •tlunU 2 .-e ca 

c-ilcr •' allr'avi.-Ucr -foloatte. 

C.AP9 8ttl"-t5 cur- ■till9A ~ 

QIPS atlFT+a ~ ..._.ta 

~ fllGZitianara cur- sti,,_ -
~ aibUniera pradlcat: 

• el-1: de 1 ... tura 
• deUei'taraa ~U!iilcr 

Dl~ t.-~n...a c1eu.1t.-u tn 
prapaztt:U 

Pr--itie princi-1• 
Bubordonata aubiactiva 
Bubordanata llr9dicativa 
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Cd Subar-darwt.• cir-cua.!:..v,tial• dir-ac:ta 
Ci Subar-danat• circua.tantia.i.i indlr-■c:ta 
Cl Subordanet• circ&aStentiale • lw: 
Ct Subor-danat.e cir-cu-tanti ala • u„ 

c. Subcrdonat.e ci rcwast.ent.1 al• da aad 

Cs Bubor-danate circu-tanti•l• finala (de sec..) 

Cc Sutlor-don•ta circua•tanti•l• • ceuz• 
Ca Subardan•ta condi ti anal• 

Cn Subardan• t• cons~utive 

Cv Subordonata conc-iva 

J)apendenta pr-c,pozitiilar- - introduc• sub -fer•• unui sir- d• 

nu-■ da dou.a ci-fre in ordine crescatoare. 

pentru o pr-c,poziti• leg•ta citi p,-c,pc,zitiil• S,6,2,9,11 

- va lntraduca ur--tarul sir 1 020!50609U 

Verific.,.•• ccractitudinii analizai sa fac■ in dau& ■tapa 1 

-- "YWrific• ccr■ctitudinaa i .. .,.uril ln prapazitil 

-- .,.,.ifica c:ar■c:titudin■a.anallzai 

ln cazul in c.-a in una din cala doua ■t•• - 9--«: 

gr--eli - afi-za analiza ccr■c:ta. 

Dupa alev--■a GPtiunit 1 ge al99■ setul da f~az• si -
por-n-t■ ca-tofanul. 

DuPa afisar•• frazei •P--•· un cursor in coltul din stinga 

t1US si - -t-ta intr-nduc.-- ~zucr. 

Alat.uri da Pravraaul da baza• fost conceput: un pr09r­

euxili.,. pe c.,.• il va folasi --lnatcrul pentru cr■ar- citi 

seturi da t. .. t•. Bi ln cadrul -=-tui ~.-09ra■ sint afi-ta 

inst:ructiunil• pentru• fi la inde■tna uttlizetorului • 

A■bele produsa pro.Jr- au fast realizate pantru ca - p-ta 

fi utilizate ■i de ,,..--n• c.,.• nu cunosc infcr-tica • 

Dac:a totusi - c1or-t• c,prir-- progr_,lui in ti„ul 

l!tllf!CUtiai • - va t.-1:• •i-lu BREAK ,.,. relan..-- - va fac• 

~ tlOTO 30 (dM:a dat.i Rllil - vor ster- seturile da dat• cu 
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fraze t • i_.. dac• clariti tnc.-c~ unui nau ..t de dete deli 

80TO 9000 ,..., RtM 9000 > 
Trabui• - -•nti• utilizatorului ca t-t•r•• - va ţ•c• in 

functi• d• det•l• introdu•• prin pr09raaul d• creare• -t.urilar 

d• traz•. iar daca aceasta analiza -t.• 9r-ita din punct ele 

vedere .,._uc atunci wi t.-t.ari I• facule cu el.vii var da 

rezultate 9r„it.•, caci t-taril• - fac in funct.i• de analize 

facula d• cel care • far-t ..tul de fraze cu Pravraaul 

auxiliar • 

Pant,-u inc,-carea p,-09,-aaului de t„tare - va de LOAD 

••YNTAII• , iar pent..-u incrcar• p,-ag,-.....,.lui 11UXili.- d• ·far-.-e a 

setur-ilcr de date - va H LOAD •F.-az-fcr•• • 
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t IER 
I ttu, 
l REfl 
4 ltEW 
SRU 

110 CLS 1 10 IUJ 6000 
120 LET i•01 LET f•O 
130 PRl•T AT i,fJ flAIII IJ 0 ) 0 

140 LET tt•l•KEYt 
150 JF COIE Cttl•9 THE• 80 TO 6500 

- 155 IF COIE lt$1•1 TMEI 88 TI ,sas 
HO JF COJE (Ul•ll2 1HEN 10 TO '520 
165 IF COIE lttl•l13 TMEI 80 T8 1000 
170 IF COJE ltflzlOI Ttl€N &O TO 7000 
110 JF COIE lttl•!l5 TMFN 60 TG 1000 
190 IF COIE lttl•7 TMEN SO TO ISOO 
200 88 TO 140 

10<'0 PRIIT AT t,f1" "1 PRiNT AT ~.o;•,•, LET 1•01 LET f•t1 80 TO 130 
~O FGR ,•I TO t9 STEP 2t FOR faO TO li 
6010 Pttl• AT t,f1&-$(J,f+}+t6•lt•llt 
6070 •EIT f: IIEIT t 
6030 RETUR■ 
6500 LET t•f1 l[T 1•i1 l[T f•f+l1 Jf f>lt THEI LET f•01 LET tsi+21 IF t>II THEI 
PRIIT AT 11,31:" •, tnP .05,121 80 TO 120 
6510 PRINT AT 1,t1• "1 IEEP ,05,121 80 TO 130 
6515 LET f•f-11 IF f>-0 TMEI PRINT AT i,f+l1" 0 1 H T8 1:SO 
6517 LET f•f+l1 80 TO 140 
6520 lET k•i+l1 lET ~•f 
6521 IF it<•ll TlliN H TI ,s2J 
6522 80 TO 6540 
6523 IF SCREE• c,,a1•• "THE• SO TO 141 
6530 lF ICREEN$ Ck, ■ l<•"r" THE• IF SCltEEIS lk1!1>•"A" TMEI LET rt•SCREE„ lk,tl1 

PRINT AT t, ■ I IU 6; PAPEII l1r-t1 LET ■•.♦ h 1it1 TD •525 
.6540 LET ■•f-1 
6550 IF SCREEM lk,el<•"1" THEI lf 8CREENt lk,el>•"II" TNEI LEl r$•SCREEN lt,elt 

PRINT AT t, ■ : IIIK 61 PAl'ER l1r•1 LET --11 10 TO ,sso 
6555 80 TII 140 
7000 LET t•i+l1 LET e■f 
7001 lf ~•31 THEI SO TO 7009 
7002 10 TO 7020 
7009 IF SCREENS lt,el•" • THEI li TO 140 
1010 IF SCREENf lt, ■l<•"z" TIIEN IF ltREENf lt,el>•••• TMEN LET r-COIE ISCRtENf 
k,•11-321 PRINT AT t, ■ 1CHRS rt LET ••t+l1 68 TG 7010 
7020 LET .-f-1 
7025 IF SC~EEN$ !k,•J<•"r" THEN IF SCREENt ltt•l>-"a" THEN LET r•COIE <ICREEN$ 
k,e)l-321 PRINT AT t, ■1CMR$ r, LET --11 80 O 7025 
7030 60 TO 140 
8000 LET G•COIE ISCREEN$ Ci+l,fll 
8002 IF Qc32 OR Q•44 OR 0•5 OR 1•41 THEI PRINT AT i+l,f1"t"1 INPUT 'lntroduc■ti 
nueuul propozitiei":n: PRINT AT t,f-21n 
8010 60 TO 140 
8501 PRINT 10:"ASTEPTATl"t PRINT AT i,f1" ": LET ••01 FOR t•l TO 19 SlEP 2: FOR 
f•l TD 32: LET r•ATTR lt,f•llt lf ~$fj,f ♦ l••11-lll<>SCAEENS lt,f-11 DR t<J,f+lbt 

ilit'~'~ ;~E=E~,T.••l 
8511 IF ••I lHEN 60 TO 1530 
8515 FOR 9cO TO 11 STEP 21 FOR f•l TO 321 lf SCREE„ lt,f-ll<>ctlJ,f+l6•tl THEN 
LET ••l 
8520 NEIT f1 lft:IT t 
8525 IF -1 TffEI 60 TO 8530 
8527 60 TO 8570 
8530 PRINT AT l8,61 "ATI SRESJT! ! '"1 Plll•T ..,. Ya oarH 1n•l iu cor•cta ' 
1541 FOR 1•1 TO 19 STEP 21 FOR f•l TO 321 IF t(J,f+l6t(9-ll1•14 T.l(N PRINT 1H t 
f-1; INk 61 PAPEJI 11bSlj,f•32•1e-tl/2)1 PRINT AT ,-1,f-l1cf(j,f•l6•19-Jll• 80 ri 

8550 
8543 PRINT AT t,f-l1bflj,f ♦J2•c,-11,21, PRINT AT ,-1,f-l;cSlj,f•l2t(9-l!/2) 
1550 NEIT f1 NEIT 9 
8551 PDKE "4-00l,5601l0-256UIT (56000/25611 POKE '4002,INT 156000/25611 RANPDIUZE 

l!SR 64000 . 0 

8570 PRINT AT 16,2; 0 lntro,aceti •n•llr ■ fraz•i :" 
1575 LET H•O 
8580 FOR f•2 TO 2td(J,2ll STEP 2s PRIIIT TAI l: ♦ /211 INPUT "Felul ,ro,oritui '1a 
fi' le c• propuzitii s■ l ■•t•? ",na PAINT TAI 21".- "1a$1"1",n;'I I IF "<>a(J 
f/2) THEN LET aw&J • 

ises lf nf(}d$(j,f-l TO fi THEI LET 5W•I 
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,,.o •n • 
1600 IF --•I TNE• Pll ■l ff1"ATI tRE81T!!! 0 s l'AUH 201 80 TI l60J 
1602 80 TO 1610 · 
1601 POICt 64101,5600t•256•1■T (56000/2llol1 POICE 64102,INJ 156000/25611 RANJOftllE 

USR 641001 FfR f•2 TO 2••1;,211 &TEI' 2r PRINT TAI 1,t,2,•. ·"1fflJ,f-l 10 t1,· I 
•1•cJ,f/211"l t NEIT f . 
1610 LET t•1·•11 IF J>S TNEN 10 TO 9000 
1620 NUSE 001 PRlif 101 "Continu••? li/NI" 
1630 IF INICEYt•••• tR INICEYl•"l 0 INEN CLS 1 80 JO 110 
1640 IF INKEYt••a• Ol INKEYS•'N" TNEN 80 TO 9000 
1645 80 •o IUO 
9003 INl 51 PAPEI 51 CLI 
9010 PRINT AT 19,0t"" 
9020 RESTDRE 99941 FOR f•64000 TO 640111 REAi 01 POICE f,01 NEIJ f 
9030 FOR f•64100 TO 641241 REAi 01 POICE f,01 NEIT f 
9100 PAPER 71 INI l• IORIEI 41 ~LI 
9lt0 PRINT AT 712& I - E•ocutio 1AT 12,2,•z • lnotractiuni 0 

91 IS IF INICUi• I TNH 18 TO 9150 · 
9120 IF IIIICEYl•"2" THEN 80 JO 9200 
9125 80 TO 9115 
9150 CLI I PIINT AT s,o,• Nu•I• anului'• 4•te, lp•ntru priai caro ■ni 
Nz• ta1t•ti. ENTER" 
9155 INPUT ns, IF LEN nl>I TNEN 81 TI 9155 
9157 80 TO 9900 
9200 CU , PRINT AT •;o, "C!•5,CS+I - l1t111Haro cursor Ol•, PRINT , -PRINT -• I! 
- Prodlc•t•, PRINT t RINT ·• - Elf■Onto -• l"•tur1"1 PRINT t t'ltlNT o• 11 
ll ■ltaro ero,ozltlo"1 PRINT I PRINT EIIT - Tor■inat doliaitaro• 
9205 PAUSE 01 CLI . 
92IO·PRINT AT 4111 • Pp-principala Cd-coa,lativ• direct ■ 

Ct-coaplet va indirocta · Ct-t..,or1l1 Ca-ftnal1 
Sll•sullioctha Pr-pro1Uc1tha · 

Cc•cau1•l• Cl-circuat1ntl1&1 H loc C.-cance,tv 
• Co•condltlo■ala" . 
9213 PRINT• at-1trllluttv1 · Ca•cl-raaetanttal• ff llttd Ca• 
con1ocutlv1~ I 
9214 PAUSE t1 CLI , 
9215 HINf AT 1,01 • Nu-•taro■ •r-ltlllor •• fac• i ■ or•t••• ■Paritioi pr 
edt-c■tolor.Nuaarul •rOJ1ozttloi •• introduc■ 1ull for•• 4o WUDar 4o '"• cifrt·_J 
ar 11 lff1tur1 din- tra.,re,01ltii •• lntrnuca in ordino cro1catoarol010203ot, 

1• • . 
9220 PAUSE 01 !f TO 910. 
9902 LEf •••"dl +nl1 1F nt••• TIIEI LET *•••• 
:::: t~~1.:!-:t1~.:!'l, ••••• TNEN LET ••••• 
9905 LOAI t• IATA 11,c1 
9906 LET ···•-3•+nl1 IF n••·· TNEJI LET ••••• 
9907 LOAI H IATA clll 
9901 LET •••"d4-"+nla IF ••••• TNEN LET tt••• 
9909 LOAI tl IATA ,111 
9910 LET tl•0 dS"•nlt IF nt••• T-lltN LET •-■•• 

u:i t~~1.:!0 ::1~.::11F ••••• TNEN LET ••••• 
99IJ LOAI tl IATA tll 
9920 LET J•l1 CLS I PRIIT AT ll,l1"0PRITI CASETOFONUL"1 PAU• 01 80 TO 100 
... 4 IATA 17,192,211iJJ,0,64il,0,27,2J7,17,,201,11,1,2.211,J1,o.,4,6,Z7,197,t,o, 

,i~;2:li~t•~&: 1l;}tJ,Ă~l 1 l 9;,t.J4lt 1T!t!t•î!0lfţ 1.-o, FOR••• ro 1,-sm 21 ,oa 
f•I TO 321 LET r•ATTR ,,.f-llr LET dljif ♦l6et1-1Jl•SCREENI c,-1,f--111 LET llfll, 
ft;l„11-lll•ICREENI 11, -111.LET tlJ,f ♦ 6•1~•11l•r -



I IEI! 
2 itEI 
3 REII 
4 REII -· 
S REII 

t<l,!i:,••cs,!201, 1111 bt<S,l20)t IJ■·cflS,32011 IJN dflS,40)1 IIN d<5,21tt JIii 
9 FOI f•I TO 5 

10 PRINT AT O,O:"lntroduceti fraţe nyearul 
li PRINT AT 7,t1•~•ntru sflrslt 11t1 
12 INPUT 1Slf, TO >1 JF •Slf,1 TO 41•"1at1• 
15 NEIT ·f . 
30 CLS 1 -LET J•O · · 

105 LET J•J+l1 uT·••J 
110 80 &Ol 6006 . . , 
120 LET t-01 LET f•O m r:i·:.~Mtţi FLHH·1t·>· 

"1f1• HIHlhcta 1° ... 
f•Hl■ • S frazai• . -

Tl(EN LET ■aa•f•h 60. TIJ ;10 . 

150 IF CODE ltfl•9 THEN 88 TO 6500. 
155 IF CDIE (tSl•I THEN 60 TO 6515 
160 IF CODE ltSl•112 THEN 88 TO 6521►. 
165 IF CODE Ctfl•113 THEN 8D TO 1000 · 
170 IF CD.DE- IUl•IOI THEN 60 TD 7.000-
110 IF CODE (tf)•llS· TMEN 60 TO 1000 
190 IF CODE ltSl•7 THEN ID TB 1500· 
200 so ro 140 

1000 PRINT Af l,fl" 0 1 PRINT AT 0101">"1 LET l•C-1 LET f-01 88 TO 130 
6000 FOR t•l TO IT.ITEP 21 FIR f•v TO 31 
6010 PRINT AT tif11S(J,f+l+l••r1-ll1 
6020 NEIT ~I NET I 
6030 RETURN · . 
'500 LET t•f1· LET J•i I LET f•f+h IF 031 THE:N LE'I' f•Ot LET l•l+2t JF 1>11 THE■. 
PRINT AT 11,311'. "I fEEP .05,121 80 TO 120 
im mNJ •• !1~·lJ 0!01mw·~i1H·.,01!î+i:i -~ 8D TO 130 
6517 LET f•f+l1 &O TO 140 

. 6520 LET t•i+11 J.;ET pf . 
6521 IF •<•31 THEN 8D·T8 652-3 
6522 GO TO '540 
6523 lF SCREENt lt, ■ l•" • THEN-68 TO 140 
6530 IF ICREENf-Ct,el<•"z" THEN IF 8CREENf Ct,al>-"A".THEN LET rf•SCREENS lt,1)1 
6;U"lE~1.~J!l- INK 6s PAPER l1rf1 LET -■-♦ li· BO TD 6525 
6550 lF SCREENf lt,e><•"z" THEN IF SCREENS lk,•l>•"A" THEN LET r„lCREENf <t,al1 
6~~ANl0•J8t 1;& INK 61 PAPER 11rt1 LET-•••-11 o TD 6550 
.7000 LET k•l+h LET ••f 

-1001 IF •<•31 THEN 80 TD 7009 
7002 &O ·TO 7020 
7009 IF SCREENS lt,el•" • THEN 80 TO 140-
7010 IF SCREENf lt,el<•"z" TIIEN IF SCREENf ltf■l>-"1° THEN LET r•CDIE ISCREENf 
ţoi&'Liil.~,!,T AT t,a1CHII$ r1 LET e•e•11 BD O 7010 
7025 IF SCREENS lk, ■l<•"t" THEN IF·BCREEWf- lk,al>•"a" THEN LET r•CDDE CSCREENf ·C 
t0ell~l2: PRINT AT t,■tCHRf r1 LET •••·1: 60 TO 7025 

iol& fîrTZ■ă3it·cscREENf Ci+l,fll 
1002 IF D•l2 OR D•44 DR 8•5 DR 8•41 THEN PRINT AT l+l,f1"/"1· INPUT "Introduc•tl 
nu■arul prarazltlel"1n1 PRINT AT l,i-21n 
8010 INPUT F•lul prapazitiei n1"1dflJ,2ttn•l TO 2•111 
8020 INPUT "le c ■ prapazitil- H la■ta ;dlJ,nl . 
8100 60 TO 140 
1501 PRINT t01"ASTEPTATI"1 PRIN-T AT l,f1" ": FOR t•I TO 19 &TEP 2: IIOR· f•I .TD 32 
1 LET t(J,f♦ l6•t,-IH•ATTR lt,f-111 LET llfCJ,f+16ttle-11>•BCREENS (9,f-1) 
8510 NEXT f1 NEX 9 . • : , 
1~15 FOR t•0 TO 18 STEP 21· FOR f•l TO 321 LET cflJ,f+l6•1l•SCREENS <t,f-11 
1520 NEXT f1 „EXT I . . 
8527 INPUT "hitroducetl atent nuaarul total de prapozltll ••lstanta1"1d1J,211 

ID/NI" 
8530 LET·«■w+l1 IF ·•<•■ax.TffEN 80 TO 105 
8540 PRINT t01"Dorlti sa fac■ti aodificar'i? 
8545 LET U•IKEY* 
8547 IF U•"d" THEN INPUT "lntraducati nu■arul frazai ·"I J1 LET ••51 80 TO 110 
8541 IF ts••n• THEN eo TO 1600 
1550 6D TO f545- . 
8600 INPUl lntroducati nuaal• satului cavafi salvate••• I chrl"1nS 
·:,18 A:vkE'dv1i:.T:1~.•:.Ir 8600 •. 171:5,m ;:,;•~t,:•n~•!ll•t:iE.;frnr JATA dlll &AVE ••••••• IATA dfCI• 819 
9000 CLS 
9110 PRINT AT 7,21"1 - Exacutia"1AT 12,21"2 - lntr■ctiutri" 
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tllS IF IIIICE,1••1• 'htfN CI.I t 80 TG I 
tl20 IF IIIICEYl•"7° TH[a ID TD 9200 
tJ7S SO TO 911S . 
9200 CLS I PRINT AT S,01"CS•S,CS♦I - D•Pl•••r• eureor 1)1°1 PRINT: PRINT• , -
Pr•dicat•, PRINT I PRINT• • - El•••nt• da l•••tur1•1 PRINT I PRINT• • - 111 

lalt1ra ,,o,111t11"1 PRINI I PRINt • EIIT - lltf"11net d•lialt1ra"1 PRINT 
t210 PAUS[ 01 CLJ I PRINT AT 2,01" Pp-prtnci,ala Cd-ea„l•tlv■ 
ftract• Ca•c•••l•ll•• tndlr•cta Ct-t•w•r•I• 

C•-fin1la Sb-nbi•ctl•• Pr•predtcatiY 
Cl•circua1t1ntl•la da !oe 

Co-conditionala" 
, Cc•c••••l• 
921i•;if~ţ•! 1 :t-1trtbutiw1 
con11cutl••• 

t■-circu11tantl•I• •• ffd 

921S PAUSE 01 Cll t ,_JIT AT 7,0(" lluaer1taraa.pr11Pezlttil11r •• feea I• .,-fina 
• a,ar1t1 ■ 1 ,rni-catalor.Nua,ru fr111101tttai •• tntroduc• 1ub for■,•• aua1r d :.::~&,i~t~.!~~1la l11atura dl•• re prop1ittii •• introdae■ in 1rdin1 crescat 
9270 PAUS[ 01 CLI 1 80 TO 911f 
9999 fOR f•l fi 4001 nJNT f1 •1dll,fJ1 ■Elf f 



A• v1Q-ni.t Pin• 1,.a Pc.lrta i, •r.t-J 
rec~t repede 1~ainte,1ara ~a 

ai indraznesc ,a•• intorc~~~ 
otreb de tine1dupa ~v• ,~96dY• 

e~,si iata1de ce nu ~i-~m \i~ut 

ragad~lala,draga Lia. 

]. 

A• venit pina la poarta/SI •• 
~recul repede ,nain~e/~RRA SA 

3 „ 
Mai indraznesc)SR •• intorc/SA 
lntreb de ti~e/DUPR CUM ragadui-. 
a:a,$1 1aÎa,0E CE nu ai-a• tinut 

8 7 
ra9adulala.-dra9a Lia., , 

1,-Pp(2) 15 ■ -CS(496> 

a.-P,p(19397J 6,-C■ !IS) 

3.-ca ,ae41 
4. -Cd (3815) 

7 ■ -PP(298) 

8, -Cd (7) 

• - Pina la ;oarta/S:C • 
repede ineinteJ~ARA m .... , . ,,. - ,\-,.. 

6 
de line /DUPFI CUM AWF•M 

? 
/$1 .... ,DE CE - • i -m e 7 

ra9~duialaJdra9a Lia., 

1,-Ppca, s.-cs(4~6> 

a.-Ppt19387> a.-ca,s> 
3.-Cal294) 7,-'"9t288) 
4, -Cd 138151 e. -Cd t7J 
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CAPITOUL 5 

LHIIII Pl0IIERNE 

S.t. LIPIJA ENBLEZA 

INDIRECT SPEEDf 

Jn zll•l• nCNstr• calculataru.1 parsonal a deVW1it un 

.i~~t folosit P• scara larva in ·procesul dtt inst:nair-e ai in 

special in invatarea liabilcr •traina. 

AvantaJel• oferite dtt t:ahnica de cah,ul aint: legat:• in 

pri_,I rlnd d• posibilit.at- individualizarii inatruirii in 

fu"ctie de elev ai a aut.oinstruirii ghidate de provr,... La 

act•t•• - adauva SParul dtt atractivitate datarat iaavinilor 

ani-te, auzicii alntetizat:e ai faptului ca partenerul de dialog 

-t.• o -•ina. 

Lucrar- iai pr­

~ir-ta de v-t.ica 

- - .... lificf printr-o lectie 

citeva din aval"ltaJal• Dfarit■ dit 

foleairea calculat.arului peraanal. 

util tzar- calculatarulul in ·ar-ele de ltllba envleza a luat 

pre.ar-tu din ce in ce-i ..,.i dtt citiva ani. Lucrarea •The 

lndi„ect Speech• trateaza prabl- trecarii prapazitiilar din 

vorbir- directa in YDrbir- indirecta. Ea poate fi foloaita in 

el••• a IX-'•• cinci -leza -te studiata ca a doua limba, -u in 

ci•••• Ylll-a, cind -t.• at.udiat.a ca pri- lillba. Lucrar- a 

._~ost canceput:a pentru a veni cit -i auit: in ..-rWinul elevului, 

•• F>Utind fi utilizata nu nuaai in -.nea profesorului cu o clasa 

-u o 9rgpa de elevi. ci sl individual, intr-o invatare 

autana1U. Darind - vina in sPrijinul atit al elevu.lui cit ai al 

pro-fescrului, ll.lfF"ar•• tncearca - faca cit -1 uso.-• st 
pl,,cuta invat.arer.. lillbii engleze. 

J)upa incarc.are prograaul - lanseaza aut:oaat in -ecuti1t. 

Prin apasar- aa9■tilar c-.Jos> si apoi ENTER• poate aleve o 
aptiuna din -,iu. 

"""iu 

STATBElfTS 

lHEDRY 

-• 



EXERCtSES 

SAVE 

Part- intii. •sTATEf'IENTs•. prezint• in lilllba eo9leza citeva 

infar-tii despre progr- si posibilitatil• lui. 

Part•• a doua. ~THEORv•. O'fera din nou posibilitatea de a 

allP9e dintr-un aubNmiUI 

THEORYl 

THE0RY2 

THEORY1 r-rnlnta ragulil ■ de trec.,.-■ din vorbirea directa 

ln vorbtr- \ndtrecta atunci cind v.,.-bul introductiv -te la 

thipul prn■nt.. P■nt.ru ca ■l■vul •• invat■ cit -i usor. -1 

rapaci■• alatlrt da -■-Pl■ .,..,. si d-■n■• Astfel• alat.uri de 

-...-luh 

Peter, •1•v■ lost. •F hat.!• 

•Nhat l• Pat.ar -Ft1111?• 

H■ l■ -Flng he"• lost. hi■ hat.. 

apar-■ ■iun datl■n carespunzat.ar. ln car■ un baiat. <Peter> ii 

spun■ unei f■t.• (tlar)') ca si-a pierdut. palaria. Prin •c-t MOd 

atractiv da invat.-e. elevul retine cu -1 aulta placare teoria. 

Ptpar subliniat.■ in ■X■-Pl■ pran ..... 1 ■• adverbele st verbele, car■ 

pr-int.a schi ■b.-i 1• t.recer■a in vorblrwa indirect.a. ln cadrul 

pri-i t.■arii .,..,. patru -■-Pl ■ CCIIIIPl ■te <desene si 

. aicplicat:tU. 

TIEORY2 reprnint.a r■vulil■ de trecere din varblr- direct.a 

in varbtr- tndirwct.a atunci clnd verbul lnt.raductlv ■-t.■ la 

t.i-ul trecut.. Sl aici, -plicatiile ■int. in■ot.it■ de d••~• cit 

-1 ■uv■stlv■ ■i. pe cit. posibtl, -ante. Ast.f•l • pentru 

■x■-Plul i ' · 
.,_, •Ne•r• 9ol"111 ta hava • pri:)' t.anivht.. • 

•-~- .id .,_ -id that t.h■F .-■ vatnv to 

hava a p.-t.F that ■vening.• 

.,.., in pa-t- wtinv• • ·ecr.anulul dawa -f■t.■ ■tind da 

,varblre directa>. iar tn p.-t.ea dr-t.a a ecranului a 

f'OV9St.tndu-i alteia Cwrbir• lndir~a>. IA TtEORY2 apar 

vorba 

fata 

patru 

-■-Pl• (desene st -pU.cat.tU. car■ :inc■--ca - faca 

cl.-a ~• dl-ficila prabl- a tr■certl din vorbirea 

in varbirwa tndir11et.a. 

ci.t aai 

direct.a 
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L• •fl~ttul fiacaret tecrU - afla cth •- Wlbele. l"U 

vw-b• •icu ad..,...be, c-e stntetiz••z• c-tinte\e invat.ate 

.,,t .,.- l O,• 

DIRECT SPEEOt 11 NIi IAECT SPEEOt 

I HEAE : THERE 

1--------1---------
ITHAT DAY 

VE&TEADAY ITHE DAY •EFDAE 

IJIEFDAE 

TOl'\ORROW :Tt-E NEIT DAY 

NON :THEN 

Jlupa c• elavul •-• faaihartzat cu prabl- tr11ew-ii din 

varbtr- dirPCta 1n vorbirea indirecta i_n allbele cazuri (cinci 

v..-bul introductiv e la ta-ul prezaot si 

introauctiv • l• t,--..1 tr.cut>, el Poate trace 

..-..-c1ti1lar, part.ea• trei•. 

ci ncl verbul 

la r-olvar-

E><t„ta doua tunuri de -.-cit.ii, 1.v- alevw-ea set.ului dcrit 

O ••u 2) - fac„ prin -•-rea tastei 1 sau 2 -«>i ENTER. Se 

c...-e nuaele ut.il1zatcrului, apoi - tra,ce la r-.olvar-

•xerc1t11lar. Fi.care ..t. contine patru exercitii, • cite ,patru 
prapozitlt fiecare .. Pant.ru fiecare prapozit.ie din varbir-,, 
d1r.c-t• - prezint• trei v.-iante in vcrbirea indirect.a, iar __ _ 

11entru alev..-- v.ari1111tei ccract.e eleYUl t.r.,..ie sa -•se 1,2 

••u 3 &POt ENTER. ».c• raspun•ul dat nu -t.• carect., pe ecran 

apare -.Jul 1 •NO•• 'COPIE •ACI( TO 'JHZDRY! • apoi, prin -•--­

unei t••t•. pe ac:ran -•" tabelele ff la •firisitul teorie. JkJf>a 

ce elevul~ t_,.lele, prin --- unei teste ecr.nul -

_11t..-9e •i - revi,_ la exarcitiu de acolo de unde • -fost laeat. 

Prl-le doua -ercit.ti ale ,fiac.arui ..t -foi~ 

cunostintele N la llEORYt, adica trac.-- pr-itiHar din 
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,·'.' wcrbtr- dlnict• lri varbirtNi" · ...... ~. atunci . clnd --..1 
lntr-Dduct.lv • la tlapul prazwnt.. ,_. crl•lalt• doua _.,.cttU· 

.. fol09991C cunastlnt•l• cl9 la nEDRY2. atica tr~-
prapozltiilar din varbtr„ dirwct.a tn 'IIOM!lr•• indiract.a. at.unci 

.ciftd varbul t-ntroducUv „ la tiapul tracut.. C~nd •l-1 - .. la 

la rwzolv.,-- _.,.citiului 1 .au 2. dace r--t•• t.rtait.ar- -

f-ac• .la tab•l•l• dw l• 11EDRYI, ir ctnd •l-l - afla la . . 
raalvar- -W"citiului :S ._. 4, dace wr-t•• • triatt.,._ -

-faca la tabwl•l• d9 la TtEDRV2. ltaca •I-l da un r...-un• corwct 

din pri- inc.,.carw pri-t•- doua punc:t:wr claca ra..-un■ul • 

..c:ar-=t din· a doua incwrc:are pri-ta un flUIICt. lar daca a facut 

doua incwrc.-i ■i nu a dat ra■PWl9Ul caract. calculat.arul U 

indica r.-.un■ul iar •1-1 nu pri-t• nicl un p,unct.,, 

tfacindu-. la rwzolvar- prapaziti•i-· ur-t.aar•• lndlcar­

rat1PW1■ului dat - -fac• prin lnc:atr-ar- intr-a culoar• • 

ac-tuia. 

1111Pa c• Wl9YUI rwzalva -tlr'Cltiil• -· prwzinta·,~ situat.ie 
.. canfar-a caF?la _._.e nota priai ta de alav (·32 da 111111Cl• 

raprwztnta· nota 10>. 

RESlLTB 

POINT&,. 

30 

32 

9.:Sl 

10 

Exwrc:itiU• pat fi rwzalvat• • 10 •lwvt, avwntual altarnind 

..tur:l.la, 1.- claca __,.1 lir dapawww■t.i 10 · - ; rwinttiaUz•aza 

tab•lul cu razul tat••· 1 
Cel• ck:lua:·-1:uri dw -tlr'cttii - afla 1111 -i•• d.-, cu 

aici IIDdificari, - pai; ~a •i -1:tri c_.. - - roaat• 
incarca duPa-darinta da P• c•-"•• ._ a_, daca - disPUntt 

da a rwt- dw calculat_.• ....-1•• cu aici IIDdi-ftc.-1 ala pra 

vraaului. ac-ta paate fi fal~it pantna YW"'ific.-- si„ltan• • 
_, vruPtl dtt •14'Yi. 1n .c9ll1: caz · ti11111l afectat · de catrw 

praf..ar varf,,ficarti va fi stat:itar dilrinu.at:, 

"- cua - .-.tat -1 sus, -fh1carwi prapazitii ·in -varbir. 

diracta ii sint ata-t• trwi v.-iant• in varbir• lndiracta· (una 
caract:a. doua tnccract•>• M aptat pentru varia,ta alWIJW'ii 
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prapoziti•l cor-act• (1,2,3> dacMr'ac• progr-.al M adr-a nu 

nuaai --n•lcr obi9'1Uit• cu utilizar•• tastaturii unui calcu­

latcr. ln ac-t f•l, arie• persoana, ur■ind indicatUl• de P• 

■on i tcr , poat• uU liza prc,vr a■ul • 

Jn arlce situatle, ctnd calculatarul - afla in asteptar• si 

- .cl"an nu apar• nici un --J •xplicit, ca de exll!IIIPlU , •p,--• 
a key to CONTlNLE ~, p,-09,-aaul - continua Pl"in apasar- unai 

t.ast• la al"ar•. 

ln cric• sltuatie d• GPl"il"• cu IREAK progra■ul 

tar r•l.an-aza cu RllN el cu eo TO 10, 

l"e\nittaliza,-- tab•lului cu rezultata cu 80 TO 6. 

nu -
pentru 

In cancluzle, s.e poat• spune ca lucrar- Aduce noutate in 

c-• ce pri.,,..te tnvatarea liMbil engleze p.ntru ca da poslbili­

t.atua evalua,-ii si -i •l- auta.valuarii elevului, pentru ca -

include ln profilul de carcetare al cercului de lillba en9laza st 

tnfo~-tlca al liceului, pentru ca da pastbilttat- abardal"ii 

int•rdisciplinare a t.-i ales• Cllllba an9leza <•> infaraatica>. 

C:ancaptla de an..-blu a lucrarit i•i -artine1 tap.,.tirea in 

capitole st subcapttol•• Pr-apozttiile din sat de •xercttii au 

fost -lactate din bibliografi•, i4!'" al doil- -t d• -er-citti 

a ·fost cancaput ln int.r"i- de aine. De •-• - r-lizat 

sinvu~a tntr■ava part■ d• grafica a pr09raailui. 

Lucrar•a face part• din canceptia de azi privitoare la 

invat.r- si predar- lilllbii an9l-■, iar profilul liceului faci 

lit■ara abardar•a interdisciplinara a t~. 
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I ~- M RIIRl!CT lnECII 
2 IIH ••torh ,.,.of, ANIELI IIUIITEIW 
3 REN ,rof, f!Altl NEL IEIIH 
4 IEII ELEV IIJNAELA IERIM . ' 

AL l2~r.:-:etl'';~1~,,,Lfet.·1,11.z1;s~E.~sk~: ;xn·s:._H.J3:9~•.r~ ;1ili;iJ 
96"/YAL "256"1 

6 60 SUI YAL 0 7°1 60 TO VAL • lf" · 
7 LET ••NDT Pia DIN ••<VAL 0 10 ,YAL 0 20••1 DIN plYAL "10°,YAL •2•11 FOI l•YAL 

1;1• TO VAL 0 10•1 LET pli,YAL "l"l•NOT Pl1 LET Pll,VAL "2"l•NOT PJ1 NEIT i1 RETU 

10 IDRIER VAL "5"t PAPIR VAL "6°1 IRIBNT VAL "I~) CLI I LET da•I 
20 Dlft aSIVAL "7",VAL 10"1 
30 LET AflVAL 0 1°, TO I•"": LET a•IVAL 0 2°, TO l•"STATEIIEIITl"a LET ASIVAL "J", 

TO l•"THEDRY": LE! ASIVAL •4•, TO l="EIERCISES"s L(T MIYAL •s•, TO t•"SAVE" 
35 LET ASIYAL 0 6 , TD l•"'r LET ASIVAL •7•, TO I•" 
38 PLOT INk VAL 0 1":NDT P!i~OT PI: IRAW INK VAL •1•1vAL "255"iNDT Pls IRAW INK 

VAL "l"rNDT Pl,VAL •:;~·1 DKAN lnK VAL •1•1-VAI. "255 ,NOT Pls RAI INK VAL., •• 
NDT Pl,-VAL "175° 

40 LET l•VAL 'I": INK VAb •2·: PLOT VAL '71°,VAL •112•, IRAW VAL •10, 0 ,NOT Pia 
DRAN ~DT PI,-VAL •40•, IRAW -VAL "106",NOT PI: IRAN NOT PI.VAL •40• 

41 ~ET bS• ': FOR j•YAL 8" TO VAL "12"1 PRINT AT j,VAL "9"1 OVER 
VAL 1"1 PAPER VAL "S"1bt: NEXT j 

42 INK VAL '1°1 .PLOi VAL '23',VAL •t68"1 DRAI VAL 0 210",NDT Pl: IRAM NDT Pl,-Y 
AL "25"1 DRAM -VAL '210",NOT PI, IRAI N2T PliYA~ 0 25°1,INK VAL 2° 

43 LET bfs' : FON j•YAL "I TD YAL 0 3°1 PRINT AT j,V 
AL '3'; PAPER VAL 0 5"1 OVER VAL "l"ibt1 NEIT j · 

45 PAPER VAL -·s•, PRINT AT VAL •2 ,VAL ·•·p LET bf•" Press ·, 110 SUI VAL 0 950 
O': PRINT "?":1 LET bf•' or ": BD SUI VAL 9500"1 PRINT "?"11 LET bf•" for op 
tion th~n ENTER": 6D SUI VAL "9500" 

46 PRINT AT VAL 0 14",VAL ~3•,· "1AT VAL ·1s•,vAL •s·,· "1AT 
VAL· 0 16° ,VAL • • 

47 PRINT AT VAL "18",VAL 0 10"1" ";AT YAL "19",YAL •to•1• "1AT,V 
.AL 020",YAL "10"1" • . 

48 PAPER VAL "6": JNK VAL •1•1 LET bS•'prof.A, NUNTEANU elev NINAELA SERIAN 
praf,N. SERIAN"a PRINT Al 21 1211-SD SUI 9i0i 
SO PRINT AT -VAL 0 10',VAL 'li ; PIPER veL 5 I INK VAL •t•~AflJtVAL "l"IJfT VAL ·:~·~ths;1A~t ir~ r:~ ;i:1:=~~~1AT VAL 11°,VAL •11",Afll+ AL •z•, 

vif l~o~DJE UOIIAL "10· ANJ CDU TSOVAL •li" ANI CODE TSOYAL • 13• T''EN 60 TO 
70 IF CODE -U•VAL 0 11" TNEN LET I•l+VAL 0 1 "1 JF t>VAL •4• THEN LET l•YAL "4"1 

60 TO VAL "100' 
80 IF CODE U•VAL 0 10° THEN LET 1•1-YAL '1'1 IF l<YAL "I' THEN LET !•VAL 0 1°: 

110 TO VAL '100' 
90 IF CODE U•VAL • n• lliEN 611 TO VAL • ll0". 

100 110 TO VAL "50' 
110 IF l=VAl "1" THEN 60 TO VAL "1000" 
120 IF i•VAL •2• THEN 80 TO VAL 0 2000" 
130 JF !•VAL •3• TNEN 80 TO VAL 0 3000" 
140 60 TO VAL •9999• 

1000 REN •••rutina &TATENENTS••• 
1010 CLS I JDRDER VAL "S"r 80 SUI VAL 0 2006°· 
1020 PDKE VAL '23607°,VAL•"243": PRINT AT VAL 0 2",VAL 0 11'1 INK 11" STATE"ENTS": 

POKE YAL "23607",VAL "60" 
1030 LET bS=" Thls era9ru,n studiu and ShDIIS. rau ha• la chant• th11"1 PRIN 
T AT VAL •4• VAL "I :: 60 SUI VAL '9500" 
1035 LET bt=1sentances froa tirect inta Indirect Speech. Th11 pro,ra••• i1'1 PRIN 
T AT VAL •5• VAL "1";1 60 SUI VAL "9500° 
1040 LET b$•1di•ided inta four parts, Part one i1 ""STATEKENTS"": part twa,•1 PR 
f~IsAlE~A~,:t: 1Î~fo;}:i=1!0.~! ~r~1;:~0f~to twa parts: THEDRY I, •hN th11"1 PR 
!NT AT VAL •7•, VAL '1" i: 60 SUI 9500 i • 
10!10 LET bf•'re,artin1 •erb is in Pruent Tenu, and. THEORY 2, when the 1 'PRIN 
T AT VAL '8' VAL "1';1 BD SUJ VAL "9S00' . 
1055 LET bS„1.reparting •trb is in Past Tense. At . lhe 11nd of Hch th•orr": PRIN 
T AT YAL '9' VAL 'I';: 6D SUI YAL "9S00' 
1060 LET bS•1there aret-a tabel1, which 1rnthetlz•• th• tnawledt•••nts•, PRIN ro:~~=~ ;!~=1~:~.:l"t;,:~.~u~h;•th;~:0::rt of protra•••· ii ""EZERCISE6"","t PR 
INT AT YAL "jl',VAL 0 1";: 60 SUI VAL '9500" • 
1070 LET b$• which contains four eaerci•r•• Each eaercls• contalns faur I PRIN 
T AT VAL "12",YAL "I':: &O SUI VAL."9500 • 
1075 LET bt•"1entences in Direct seeech 1 and for each 1entenc11 th11r11 ar• 1 PRIN 
T AT YAL '13",YAL "!';: 60 SUI VAL 9500 
1080 LET bS•"three passibl• variants in Indirect Speech, The pupil au1t"1 PRIN Io:~~:~ ;1!=c~:~.;1;i; ~~r~~:tv:~.~!;0~;1NT AT VAL •15•,v~L ·1·.-, BD SUI VAL., 

fg~; LET bS•" The Ptotr·.aae HV"f and verifiH, tay."1 PF.INT AT I/Al "16",VAL •1• 
11 60 SUI VAL 0 9500 1 PAUSE VAL 200"1 60 SUI VAL 2145' 
1999 BD TO VAL 0 10° 
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2000 REft •••rutina THEORY••• 
2005 &O SUI VAL 0 2006°1 6D TO VAL 0 2010° 
2006 IRl6HT 01 IORDER 51 PAPER 61 lNK 21 CLS I PLOT 15,91 IRAW 22,,01 IRAI 15,15 
1 DRA• 0,1451 )RAW -15,15: )RA• -22s.~, ;~A~-:~.-:,: DRAW o,-145: tRAW 15,-151 
)RAW 0,151 PRAW -15,0: PLOT 255,15: PRA• ·15,01 DRAW 0,-151 PLOT 255,160: PRAW -
15,01 DRAM 0,151 PLOT 0,1601 JRAW 15,0• )RAW 0,15 
2007 PRINT AT NnT Pl,NOT PII OYER VAL '1•; PAPER VAL "5"1" "1At NOT Pl,VAL '30" 
,· : AT VAL ·t~,kOT Pl1" 1AT VAL •1°,VAL •30•,· "1AT VAL 20",NOT ,, •• ·,ar 

YAL 120°,YAL 30°1• "1AT YAL 0 21",liOT PI;" "rlll VAL "11°,\'AL •30•,• •1 RETUR 
N 
2008 IRIGHT NOT PJ1 IOR)ER VAL •~•1 PAPER VAL 0 6°1 lNK VAL •2•1 CLS I PLOT VAL• 

,;."~iAr11 1e~t:lv~~-: 2:i;w"~~Ar11 2:~~~N~~Lp;~·»~:~ _i;t '~'~-~gl e}i~A~R;~•~;t ~ 
l,·VAL 0 161"1 DRAW VAL "7",-VAL 0 7"1 )RAW NOT Pl,YAL "7°1 JRAW -YAL "7",NOT PI: 
PLOT VAL "255",YAL "7": )RAW -VAL "7",NOT PI, PRAV NOT PJ,-VAL "7"1 PLOT YAL "25 
5',YAL 'l68"1 )RAW -VAL "7',NOT PI, IRAW NOT rl,YAL •1•1 PLOT NOT Pl,YAL .,,a·, 
PRAW VAL "7",NOT Pl1 IRAW NOT Pl,VAL •7• 
ioo, PRINT AT NOT PliNOl Pl1 OYER VAL ·1·1 PAPER VAL ·s·,· ";AT NOT Pl,YAL •31•; 
' '1AT VAL "21",NDT ~I;' "1AT YAL "21",YAL "li';" ';AT VAL "21",NOT Pl1" •: RETU 
Rli 
2015 PLOT VAL "87",YAL "112"1 IRAN VAL "82°,NOT PI: DRAW NOT PIR-VAL •33•, JRAW 
LV~\1=~2;R~i{ :f1 ~=:~ 'fI-~'o~:~ ;i~·!lt~Tp:~;; VAL ·s":b;: ~ixTjjVAL ·a· TO YA 
20j6 PAPER VAL.,,, PRINT AT VA~ ·1e"iVAL •4•,, LET bf•" Presg ·, 60 SUI VAL •95 
,10 1 PRINT '?"11 LE'T U•' or I 60 :;Ul VAL 9500°1 PRINT "?";: LET bt•• for o 
1t1on th•n ENTER', 60 6U! VAL "9500' 
2017 PRINT AT VAL "19",VAL •11·,, LET bf•"SPACE to OPTIONS", 60 SUJ VAL •950 
o· 
2,120 PRINT AT VAL .,.,VAL ·12·, PAPER VAL •5•, INK VAL •1·1·THEORY 1"1AT VAL ·10 
",VAL 0 12'1 INK VAL "7";"THEORY 2'1 LET i•VAL •1• 

~~~? ~~ulg,~0I.~iALL{12t•1i:~El~ TO VAL •10• 
2010 IF CODE tf•YAL •13• THEN 60 TO VAL "2040' 
2012 IF CODE tS•VAL 0 11" THEN 60 TO VAL "2020' 
20.;4 IF CODE U•VAL '10• THEN LET l•YAL '2'1 PRINT AT VAL "9",YAL '12"1 PAPER VA 
L ·s·, INK VAL '7"1"THEORY l"1AT VAL ·,o·,vAL •12·, INK VAL .,.,.THEORY 2·, 60 T 
O IIIIL "2025" 
20:-' 60 TO VAL 0 2025" 
20•0 JF i•YAL •1• THEN &O SUI VAL 0 2100°: 60 TO VAL 0 2000' 
2045 60 SUI VAL '2500': 60 TO VAL '2000° 
21co CLS 1 60 SUI VAL •200,•, POKE VAL "23607",VAL •243•, PRINT AT VAL '!",VAL• 

.1:1;~1~•:8t:G, i=~o~~1i;1,'g~ET~·~.~2~~1r~,VAL ·,o·, LET cx•YAL ·22·, LET cr•YAL 
2105 60 SUI VAL "9101'1 PLOT ex,er-YAL "13"1 pRAW VAL "l8";NOT Pl1 PLOT cx,cr-YA 
L "ll': JRAW VAL "15" 1VAL •9•, PLOT ex-VAL '3 Âey-VAL •43•, DRAW NOT Pl,-YAL "15 
"1 )RAW VAL 0 3",-VAL 3': PLOT ex+VAL '3',tr-V L 0 43"; DRAW NOT Pl,-VAL 0 15°1 DR 
AN ~AL '3',-YAL 0 3'1 RETURN 
21ll LET bf•'Wh•n th1 reparting verb, 1ueh &1 sar ar teii, is": PRINT AT VAL •5• 
t~~ •• :~;•iR~~TS~f ~=t .z~~3;l ~!!:~·s~i;u}h~Arr,;;~~· Pr111nt Perfect or Future 
2115 LET bl•'Ch1re is na chang1 of tense in the indirect sta-•, PRINT AT VAL •7• 
,YA. '6";: 60 SUI YAL ·,soo·: LET bt•·t•••nt.·, PRINT AT VAL •a•,YAL '6'1: &O su 
I YAL 0 9500' 
2116 PLOT VAL '47",VAL 0 100°1 DRAN VAL 0 192',NOT PI: DRAN VAL "4",VAL 0 4",Pli DR 
AN NOT Pl 1VAL •32•1 DRAN -VAL '4',VAL 0 4',PII DRAW -VAL '192',NOT PI: DRAW -VAL 

;1;,-~:~NT 4;t'iĂL•~;~.~gl ~12;~Ahv;i2;ĂL·~~~.v=kP;:·vA~A~s=:·1:~ VAL •1•1· 

;i~i ~:~ ;i:,~~~.;i~•i;, for EIA~PLES": POKE VAL 0 23607°,VAL "243°1 PRINT AT VA 
L '18',YAL '4'1 INK VAL "l"1b$1 PDKE YAL "23607',YAL "60"1 PAUSE NOT PI 
2121 60 SUI VAL '2125"1 60 TO VAL '2130' 
2125 LET bt•• '1 FOR i•2 TO 18: PRINT AT !,I; PAPER 
· 21 OVER !; INK 71bS1 NEXT ii FOR i•18 TO 2 STEP -l1 PRINT AT 1,11 PAPER 61bS: N 
EH i 1 •RETURN 
2!26 LET bS•" 
R 21 OVER I; INK 71bt1 NEIT l1 FOR 1•20 
NEXT i: RETURN 
2127 LET bf•' 
I OVER 11 INK 71bt1 NEIT ir FOR i•2I TO 
T i I RETORN 

0 1 FOR l•I TO 201 PRINT AT 1,11 PAPE 
TO I STEP -1: PRINT AT i,1; PAPER 61bS1 

o·iT~~R-i;0PiYNÎ1A1P~!~i ~~PlR2l,::~E:E~ 

1130 60 SUI VAL "9100"1 PLOT e1,cy-YAL "l}"1 t~AW YA~ •7•,-YAL "7"1 IRAN VAL •7• 
,YAL •4•, PLOT ex,er-VAL '13°1 DRAN -VAL 7",-VAL •7 1 tRAW NOT Pl,-VAL •7•, PLO 
Tex-VAL 0 3",cr-VAL 0 43': JRAN -VAL •3•,-VAL "15"1 IRAW VAL •3• -YAL '2°1 PLOT c 
1+VAL '3',er-YAL '43°1 DRAN NOT Pl,-VAL •1~•1 DRAN VAL •3• VAL 12" 
2135 PLOT cx+VAL "4i',cr-YAL ·2a·, D~AN -VAL •15•,-vAL •301, DRAM -YAL "3°,VAL • 
3': PLOT ex+YAL 0 42 ,er-VAL "2f": DRAN YAL '15",-VAL "30'; DRAN -VAL 0 3',-VAL '3 
;~A:L~iAt•:~e:-~:f·,~z;Y=to;1~.!v!~A~4~':e;:~;Lv,Î3:~·~R:cA~VA~A~l;,::~:t =~~;•, 
RAN -YAL •4• VAL '7" 
2140 LET bf• 1 1· ve la1t ar h1ţ!": PRINT AT VAL 0 4',YAL '2":: SO SUI YAL 0 9500 
·, LET bS•'Wh1t ii PETER ••ring?: PRINT AT VAL ., •• VAL '14"1: &O SUI YAL .,,oo· 
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I LET llt•:H• lf HJlnt ·.._ IIH lost llh llll, 0 1 PRINT AT VAL 0 1" ,VAL "i2"11 BO 
SUI VAL 9:100 

2141 PRINT AT VAL "4° 1VAL 0 2°1 OVER YAL "!"I PAPER VAL •:1•1 INK VAL •1•,• "1AT 
VAL •4•,vAL ••• ,. "1nT VAL ·,•,vAL 11•1 "1AT VAL ••• VAL ·2:1•,· 1 10 SUI 

VAL "214:1"1 60 TO VAL "21:10" ' 
·1145 LET bt•"Press I kef ta CONTINUE"1 POKE VAL "23607°,VAL "243°1 PRINT AT VAL 

18°,VAL ":I"; INK VAL "1"1bS1 POKE VAL "23607",VAL •~0•1 PAUSE NOT Plt,60 SUI VA 
~ 0 2125" 1 RETURN . 
fl46 LET bS•"Pre11 ENTER ta CONTINUE", POKE VAL 0 23607°,VAL "243"1 PRINT AT VAL~ 

21",VAL "5"; INK VAL ·1•1 OVER VAL •1•,u, POKE VAL "23607",VAL •,o•, PAUSE-NOT" 
Ph 60 SUI VAL "2126"1 RETURN - --. -·:'.,·'. liso 6D SUI VAL' ·,100·, 60 SUI VAL •2105• : > ,• -

55 PLOT cx+YAL "42",cr-VAL 0 13"1 DRAN -VAL 0 13",VAL •7•, PLOT c1+VAL •42• 1c,-v-· 
"13"; DRAN -YAL "!3",-YAL •5•, PLOT cx+VRL 0 42 ,cr-YRL •21•1 IRAN VAL ·s ,-VA 

~ 0 30": DRAN -VA~ ·2 ,-VA~ ·i·• PLOT e1+YAL •42•i.c1-VAL ·21·, DRAN -VAL ·s•,-vAL 
·•1:1•: DRAN VAL 3°,-VRL 15: DRAN -VAL "2",-VA 2" 
.156 PLOT cx+VAL "15",er-YAL "1"1 DRAN VAL •4• 1-VAL 0 14°1 DRAN -VAL "1",VAL "2"1 

•RAN -VAL ·2• YAL "10",PI, DRAN VAL ·,•,-VAL 10°,-VAL ·2.a·, DRAN -VAL "2",VAI 
:10",VAL "2,211 DRAN VAL "2",-VAL 0 101 ,-VAL "1,6°1 DRAN -VAL "2",VAL "10",VAL 1 

1160 LET bS•" I' ve found rour hat!": PRINT AT VAL 0 4°,VAL "2"11 60 SUI VAL" 
9500°; LET bt•"Nhat h11 ftARY just told PETER?"1 PRINT AT VAL "6°,VAL "13"1i fO 8 
Ul VAL "9500"1 LET bf•"Sha h11 Just told hia sh•' 1 found"1 PRINT AT VAL 8 ,VA 
L "12";1 60 SUI VAL '9500": LET bt•• his h1t,"1 PRINT AT VAL "9°,VAL "l2"11 60 
SUI VA~ .,,oo• . 
2165 P~INT AI YA~ 0 4" 1VAL "2°1 OVER VA~ "l"i PAPER VAL•;•, INK VAL •1•1• "tAT 
VAL 0 4 ,VAL 8 I 1AT VAL 0 8",VAL 23 I "1AT VAL 9 ,VAL 0 12"1 •1 60 6U 
I VAL 0 2145° 
2170 60 SUI VAL 0 9100°1 PLOT ex-VAL •3•,cr-VAL "43"1 DRAN NOT Pl 1-VAL "15°1 IRAN 

VAL 0 3°,VAL •3•, PLOT cx+VAL •3• c,-VAL 43°: DRAN NOT PI -VAL 1s·, DRAII VA~• 
~",VAL "3°1 P~DT VAL 0 11",cy-VAL 115"1 IRAII VA~ "40"tNOT Pir IRAN NOT Pf,VAL 30 
1 IRAII -VAL 40°,NOT Pir DRAN NOT PI -VAL "30 1 PLO VAL 10",cr-VAL "16"1 IRAN 
VAI 0 42",NOT Pl1 DRAII NOT Pl,VAL 0 3211 IRAN -VAL 0 42",NOT Pir DRAI NOT Pl,-VAL •32i . 

2171 PLOT VAL •32.•,crVAL "l:1°1 IRAN NOT Pl,VAL "30': PLOT VAL 0 51",cr-YAL "15°1 
DRAN -VAL 0 8°,-VAL 8": IRAII NVT PI.VAL 0 30": DRAN VA~ 0 8" VAL ·1•1 PLOT c1,c,­

VAL •11·1 DRAII -VAL •a•,-vAL •4: DRAN -YAL "S",VAL •7 1 PLOT cx,c,-VAL ·11•1 IR 
AN VAL 0 8°,-VAL "4": DRAII VAL 0 5",YAL 0 8" 
2171 PLOT cx+VAL "42"ic1-VAL •1~•1 DRAN •VAL "13" 1VAL 0 7°1 PLgT ex+VAL "42" 1er-V 
AL 13"1 DRAII ·VAL •1~•,-VAL 0 5 r PLOT cx+VAL 0 42 ,ey-VAL 0 28 1 DRAN VAL "S ,-VA 
L 0 30°1 DRAI ·VAL "2',-VAL "2"1 PLOT cx+YAL 0 42",e,-VAL "28°1 IRAN -VAL 0 :1°,•VAL 

0 15°: DRAN VAL•~• -VAL "15"1 DRAII -VAL 0 2",-VAL •2• 
2173 FOR i•YAL 0 1 fo YAL 22 STEP VAL •3•1 FOR , ■VAL •1• TO VAL 0 32° STEP VAL 
•4•; PLOT VA~ "33"+1,cr-VAL 17"+J: NEIT /' NEIT 
2175 LET bt• 1' • lootint for ar uabr•l 1. ":,-PRINT AT VAL •3• ,VAL "2"t• 60 SUI 

VAL 0 9500°: LET bf•"Nhat was th1t?"1 PRINT AT VAL 0 6",YAL "12°11 60 SUf VAL •9~ 
00"1 LET bS•""ARV s11s she'1 lookint far har uabr•lla, 1 PRINT AT VAL 8°,VAL 
10":: 60 SUI VAL .,,oo· 
2176 PRINT AT YAL "3",VAL •2•, DVER VAL "1°1 PAPER VAL ":1°1 INK VAL •1•1• "1AT V 
AL "}",VA~ ·10·,· ·1AT VAL •1°,VAL ·1:1·,· "1AT VAL •a·.vAL •24•,· ., 80 BUI 
~L 21~ · 
2190 60 SUI VAL ·,100•, PLOT ex-VAL •3•,cr-VAL •43•, DRAN -VAL •3•,-vAL .,,., DR 
AII YAL 0 3",-VAL 0 3"1 PLOT cx+VAL •3•,cr-VAL 0 43°1 IIRAII NOT Pl,·VAL, 0 1:1°1 IRAN VA 
L "3",-VAL "3~ . 
2191 PLVT ţ1,c1-VAL 0 13"1 DRAII VAL "7"1 -VAL "10°1 IRAN -VAL "4",NOT PJ1 PLOT ex, 
er-VAL 13 1 IRAII ·VAL "7",-VAL "10°: uRAII NOT Pl,-VAL •~• · 
2192 PLOT cx+VAL "42",cr-VAL "13°1 IRAII ·VA~ "7",·VA~ 0 7 1 DRAII -VAL •:5•,veL •5• 
r PLOT cx+VAL •42•,cr-VA~ "13°1 DRAN VAL •7 ,-VA~ •7 1 DRAII NDT Pl,-VA~ •s I PLO 
T cx+YA~ "42",er-VA~ "28 1 DRAN VAL -~•,-vAL 0 30 I IRAII -VAL -~·.-VAL 3°1 PLOT 
cx+VAL 42",sr-VAL 29°1 IRAI -VAL 0 4 -VAL 0 30°1 DRAII -VAL 0 3 ,NOT PI . 
2195 LET bf• 9av• ■ r book to pau •1: PRINT AT VAL •4• VAL "2"1' 80 SUI VAL• 
9500°: L~T b$•"Nh1t is JOHN t ■llint NARY?"1 PRINT AT VAL 16",VAL 12°11 60 SUI V 
A~ .,,oo I LET bt•"H• ia t■llin1 har h• ,.v. it to· h•r .·, PRINT AT VAL •a 0 ,VAL 

11•,, 60 SUI VAL ·2soo· . 
2196 PRINT AT VAL •1 ,VAL •2.•1 OVER VAL •1•, PAPER VAL ":1°1 INIC VAL •1•,• "1AT V 
AL •4• YAL •12•,· '1AT VAL 8",VAL •20•, 1 1AT VAL ·a•.vAL 21•,· ., so SUI VA 
L "2145° · 
·z197 6C SUI 21981 60 TO 2000 
2198 60 SUI VAL 0 9000": POKE VAL 023697",VAL "213"1 PRINT AT VAL "l",VAL •1•1"El 
eaentarr theorr 1"iAI VAL "10",VAL "3 t"PRESENT 
2200 PRINT AT YAL 6 ,VAL •,2• "PRES~NT"1AT VAL 0 7° VAL 0 22° 0 81NPLE 0 AT VAL •9• 
,VAL "22";"PRESENT":AT YAL •101,VAL ·22•,·coNTINUOS11AT VAL 112• VAL '12•1"PRESJ 
NT":AT VAL "13",WIL "22"1"PERFECT"•AT VAL "15",VAL "22"1"PAST 1AT VAL 16 ,VAL 
22"1"SlftPLE"1AT YAL 0 11".VAL •22•1•FUTURE" 
2210 BD SUI VAL 2146" 
2220 60 SU! VAL 0 9009°1 POKE VAL "23607",VAL •24~•· PR!NT AT NOT Pl6VAL ~7°( OVE 
R VAL ~1·1 Elaaantar, thnrr 1·, POKE VAL 0 23607 ,VAL ,o•, PAUSE NT Pls 60 SUI 
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VIL •2121• . 
24ft IITUlltl 
i5!! L{T u•VAL •22•1 LET sr•VAL "lff"& CU , ICI 1111 flL •~•• P111t'=>YIIL 0 2i607 

,VAL 2Cl"• , ••• , AT YA~ l",YAL 7"·1 El•••hry tllear, 1 1 PDCE VAL 2J607 .vA 
L •,0•1 IO IVI VAL "2105 · 
2510 L[T ••• A r•,ortt•t ·~· in tll• , •• t t••·· l• follONd"• l'ltlllT AT VIIL ·s•. 
Ylll 0 6"11 ID SUI YAL 9500 r LIT •••••r • fairlr r•1ul•r ,att•rn oft•••• cll•n•• 
a •••• , ••• T AT YAL "6",VAL ., li 80 SUI VAL •9500• 
2515 LIT •••"tll• r•,ort•d •t•t•■ent1Pr111nt to P•at, Futur••1 PRINT AT VAL •7•, 
VAL "6 11 80 SUI VAL "9500"1 L{T ••••to Futurt 1n lllt Past, Pr•••nt P•rf•ct and 
Sie••• PRINT AT VAL •e• .1VAL "6 11 Q[. SUI VAL •9500•1 LET, IIS•"pla Pul to Put Pe 
rfect.·, PRINT AT VAL "y",YAL .,.,, 80 SUI VAL .,,oo• 
:l516 PLOT VAL "C?",VAL "92"1 IRAM V~L "190°,NOT Pl1 DRAM YAL "4",YAL "4",Pl1 IRA 
• NOT ,1,vAL •3a I IRAN -VAL "4".VA. "4".Pl1 IRAM -VAL "190",ltOT Pl1 JRAM -VAL• 
4",-VAL 4" Pl1 IR~• IIDT Pl,•YAL "ll"1 DRAM VAL "4",•YAL "4".Pl 
2517 PPINT ĂT VAL •~• 1vAL "11"1 OV~R YAL "l"I PAPER VAL "5"1 lNK YAL "1"1" 
1AT VA~ "7",VAL 12311 "1AT VAL 11",YAL 7 :• "1AT ~AL "9",VAL "12":" 

1 60 SUI VAL 2145" 
2525 LET cr•VAL ·,~·, 80 SUI VAL •,101•, PLOT c1,cr-YAL "13"1 DRAM VAL •7•,-vAL 

"5"1 IRAN VAt "S ,V~L "7"1 JRAN VAL "3",•VAL "l"1 PLOT cx 1cz-VAL '13°1 bRAN •VA 
L •7 -VAL., 1 IRAM •VAL "5",YAL 0 7"1 JRAN -VAL ·2•,-vAL 3 
2530 ;LOT ex-VAL •3•,~r-VAL •43•, IRAI -VAL •3•,-vAL •1,•1 IRAN VAL •3•,-YAL •3• 
t PLOT c••YAL •3•1c,-~AL •43•, )RAI VAL •3•,-vAL ·1·, DRAM -VAL "3",-YAL ·1·, IR 
AM YAL "3",•YA~ 0 J 0 

2ps PLOT VAL li" ,cr-~'AL •20•, IRH VAL ·,·.woT PJ,-PII P~OT VAL ·10•,c,-VAL ·2 
O I IRAI VAL "10 ,NOT Pia IRAM NOT Pl,-VAL "3"1 IRH •YAL 10",NOT Pia IRAN NOT 
Pl,VAL 3• 
2540 L{T c••c ■ •VAL •35•, 80 SUI VAL •,101·, PLOT Cl,CJ•VAL •13•, JRAN -VAL •7•,­
VAL "5 1 IRAN VAL "3",YA~ "5"l PLOT cx,cz·VAL "13"1 JRAN ~AL "7"f·VAL "5"1 DRAM 
WOT Pl,•YAL "5"1 PLVT cx•VAL 4",c,-YAL 26"1 fRMI VAL "t ,NOT P ,·PI 
1S45 PLOT c ■ -VAL •3 ,c,-V_L 0 43"1 DRAM -VAL •3 ,-VAL "15 I IRAN •YAL •3•,-vA~ •3 
1 PLOT c ■ •VAL •3•,c,·VAL "43"1 IRAN YA~ "3",-VAL "lS"1 IRAN VAL •3• 1-VAL "3 1 P 

LOT c••VAL 0 3",cr-YAL "27"1 IRAM VAL ·a ,NDT PJ, IRAM •VAL "2",-VAL 2·, IRAN -v 
AL •4• NDT Pl1 IRAM ·YAL "2",YAl "2" · 
i55v ~Ei , ■ aYAL "180"1 BD SUI VAL "9101"1 PLOT c■ ,cJ•VAl. ~13°1 IRAM VAL "7",•YAL 
•;•1 IRAN VA~ 0 5",VAL "4"1 DRAM YAL "3",-YAL ·1·, PLOT ca,cr-VAL "13": IRAM -VA 

L "7 ,-VAL 0 7 1 IRAN WOT Pl,•YA~ "6" 
2555 PLOT c ■ -VAL •3•,c,-VAL •43 1 DRAM NOT Pl1·VAL •1,•, JRAN -VAL •3•,-vAL •3•, 

PLOT ca•YAL •3•1r,-VAL •13•, DRAM VAL •3•,-v~L "7"1 JRAN -VAL •3•,-vAL ·a~: IRA 
N VAL "3",·VAL 0 J 1 • 
î560 PLOT VAL "165",cr-VAL •5••1 IRH VA~ ···•NVT Pl1·Pl1 PLOT VAL "163",c,-VAL 
56"l IRAM VAL •10•,woT Pir DRAN -VAL ·2 ,-VAL 2•1 •RAN -VAL ·,•.•or Plt IRAM -

VAL 2° VAL "2" 
î565 LEf c■ •VAL "230"1 L(T cr•VAl. "100"1 CJRCLE c1,c1,VAL •7•, PLOT c1,c,•VAL •7 

1 JRAN VAL ·,•,-vAL ·21 1 PLOT VAL ·210•,c,-VAL ·21 1 IRAN VAL "30",NOT Pia JRA 
M NOT Pl,•VAL "30"1 IRAM •VAL "30",NOT Pia IRAN NOT Pl,VAL "30" 
tS70 PLOT c1+VA~ "2",cr-VAL ·:.:s·, IRAN -VAL "5",·VAL "15"1 DRAM -VAL "2",VAL-"13 

1 fRAN ·VAL "2 NOT PI: DRAW ·VAL •5• ·VAL 0 13 1 JRAM VAL "14",VAL "15°: PLOT V 
AL· 213°,VAL 0 6911 IRAM VAL 0 24",NOT Pir fRAW ·VAL "24°,·VIIL "24"1 IRAN VAL "24" 

NOT Plt LET c1•YAL "22"1 LET c7•YAL "120 
¼575 LET bi•"••· r• 1oin1 ta have"1 PRINT AT VAL "S" VAL "2"11 80 SUJ VAL "9900 
": ~ET bt••• part, tan19nt••: PAINT AT VAL "6°,VAL "2111 60 SUI VAL "9500"1 LET 
bf• ••• tnd ~ANE ••1d th1t ther": PK!NT AT YAL ·s·,vAL "17";i so SUI VAL •9500•, 

LET bi• ••rt 1oin1 to have a p1rtr"1 PRINT AT VAL "6",YAL 11•1: 60 SUI VAL "9 
soo·, LET bf•"that ·••n1n1,•, PRINT AT VAL "7",VAL "17"11 so SUI VAL 0 9500" 
2580 PRINT AT VAL "5" 1VAL "3"1 OVER VAL "1"1 PAPER VAL 5": lNK VAL •1•,• • 

AT VAL "6",VAL "17°1 "1AT VAL "7",VAL "17"1" ": 60 SUI VAL •2145• 
~,oo LET'c1•VAL "22": LET cr•VAL •100•1 60 SUI VAL •91~0•: PLOT c1,cr-VAL "13": 
IRAN VAL "13" 1NOT Pl1 PLOT c1,cr·YAL "13°1 DRAII VAL "12",·VAL "4": PLOT cx-YAL" 
3",c,~VAL 0 43: IRAII ·VAL 0 3",•VAL 0 15": DRAM VAL "3",-VAL "2": PLOT cx+VAL •3•, 
cr-VAL •43•,· DRAM VAL 0 3",-VAL "!5": JRAW YAL "3",NDT Pl 
2605 PLOT c1•VAL 0 42" cr•YAL "13 1 DRAM -~AL "6",•YAL "14"1 PLOT c1•YAL •42• cr­
VAL "13"1 DRAN VAL "61.-VAL "14": PLOT cx+VAL "42",cr-VAL "28": DARII -VAL "4',-v 
As "30°1 IRAN -YAL •3• ,NOT Pir PLOT cx+VAL "42" ,cJ•VAL "28"1 IRAII VAL •4• ,-VAL " 
30°: IRAM VAL •3• NOT PI 
7610 PLOT c1+VAL 113",c,-VAL "13": DRAII VAL "10",NOT Pl1 JRAII NOT PI,·YAL "4"1 D 
RAN •VAL "!O".NOT PI: IRAII NOT PJ,VAL •4• 
261, LET c1•VAL "180°1 LET cr•YAL "100"1 60 SUI VAL "9100"1 PLOT cx,cy-VAL "!3"1 

JRAII VAL •7• ,-VAL "7": DRAN NOT P·l,VAL "6"1 PLOT cx,c,•VAL "13"1 JRAII ·VAL 7°, 
·VAL "7°1 IRAII NOT Pl,-VAL "6" 
2620 PLOT ex-VAL 0 3",cr·YAl "43"1 IRAII ·VAL •4• 1-VAL "15"1 IRAN VAL "3",NDT PI1 
PLOT c1+VAL "3",cr·VAL "43": DRAw 1~t "4",-VAL 15°1 IRAN VAL "3",NOT PI 
2625 PLOT c••VAL 42",c~·VAL "13°1 IRAII -•~t "6",•VAL "7"1 DRAM •VAL "7",-VAL "3 
0 : PLOT c1•VAL "42",cr-VAL "13"1 DRAM VAL "7",·v~L "7"1 IRAM ·VAL "7",·VAL "4"1 
IWA• VAL "3",-VAL •3• 
2630 p~~T cx+VAL "42",:r-VAL ·2a·, IRAN -VAL ·a•,-vAL •10•, :~AII VAL "14",-VAL • 
18°1 JRAW -VA~ "3",-VAL "3": IRAN -VAL "3°,NOT Pl1 PLOT c1+VAL -,:·.c,-VAL ·21•1 

IRAN -VAL•~ .-VAL "32": IRAM •VAL "3",NOT Pia LET c1•VAL "22"1 LET Lî•VAL "120 
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2•3i>LET ••••! find thl ■ t•ncll bo1,•1 l'IIJNT AT VAL 0 5".1.VAL •2•11 ID 8Uf YAL •9 
500 I LET bf• h lt rour ■ ? I PRINT AT YAL ••• .1.YAL ·2·11 119 SUI YA', "f500 
2640 LET bf•" ••• anf J told hi• I ffUftd ., PKINT AT VAL 5",VAL 17 li 60 SUI Y ~~-•,soo•, LET bf• lh•l penel) bol, 1 PRINT AT VAL. 0 6",VAL •11•,, ID SUI VAL •95 

2645 PRINT AT VAL •5•,vA1 •3•1 DVER VAL "l"t PAPER VAL 0 5"1 JIil VAL •1•1• "1 
AT VAL '5°,VAL "17"&" 1 1AT VAL 0 6° VAL '17'1' '1 60 SUI VAL •2145•. 
2650 LET c1•VAl 22 1 LET cy•VA~ "120"t fO SUI VAL '9101'1 PLVT c1,cr-VAL "l}"i 
DRAII VAL •7•,vAL ''I•: JRAII NOT Pl,VAL 7 1 PLOT Cl,CJ•VAL '13 1 DftAII ·-VAL., ·,-v 
AL "7' 1 DRAII -VAL 1 3' ,•VAL "S" · . · .- ·> 
2655 PLOT ex-VAL •:s· ,cy-VAL •43•, IRAII -VA', ••• ,-VA~ •11·, DRAII VAI, •3• .-vAi,··•_3J __ .· .. 
, PLOT u+VAL •3• .1.rr•VAL •43•, DRAN VAL •s ,-VAL •• 1 JRAII -VAL ., ,•VAL ., ,,.. DR 
Ali YAL 5 3",-YA', •~• . - .· 
2660 PLOT YAL 10",VAL ·so•: &RAII VAL •4",YAL ••• , DRAII VAI, •3•;,-YAL ·i·, IRAN Y 
e~ ;i:;,:gl e11.!e:~ Y~',, ·i;Ă~AbA~ 7=~4·~=~TV~\1 ·i;;.;vc~L·i,1,::L11•J~~. :;~•bA~· 
•4• •VAL 0 3°1 IRAII VAL 0 6°,VAL "li" 
2665 LET c1•VAL "52"1 LET cr•YAL 113"1 CIRC~E 51,c7,YAL "7"1 PLOT c1 1cr-VAL •7• 
1 DRAII VAL 0 5",-VAL "21"1 IRAII YAL 4°,-YAL lS t DRAN -VAL •3• •YAL 15°1 DRAN 
YA', 0 3',-YAL •3•, PLOT cx+VA', •4•,c1•VAL •21•, JRAII -YAL •4•,-vĂL ·11•, DRAN -YA 
L l".1.·VAL "13°1 JRAII VAL "3 !N9T P 2670 l'LDT ca+YAL 2",cr-YAL" 3, DRAII VA\ ·a·.-v•~ •••• IRAII VAL 0 5",-VIIL .,., 
~~2iAt•t~~~1 "f;fc~;~~L"lfii•DRAW ·VAL "8 ,·VAL 0 8 I DRAM VAL 0 10",VAL •3•, LET 
2675 LET bf•"J fee! r•ther 111.•1 PRINT AT VAL "4",VAL ·1•11 80 SUI YAL •9500•, 
LET bf•"Ther had Just betun to cll:ll the": !'!!!!IT li'!' '.'~I. 6 ,\IA~ 'l 0 "·1 50 ŞUI VA 
L "9500"1 LET bS• aountaln when Narr said that sh ■ 0 1 PRINT AT VAL •7l,VAL. 14"11 

SO SUI VAL "9500°1 LET bl•"felt rath■r 111,"1 PRINT AT VAL "1°,YAL "l4"11 80 SU 
I VAL "9500" 
2680 PRINT AT VAL 0 4",YAL "l"1 OVER VAL "1°1 PA~R VAL "5"1 IH YAL "1"1" '1AT 
VAL "8",VAL 0 14"&" "1 60 SUI VAL 0 2145° 
2700 LET cx•YAL 2i"1 LET cr•YAL 0 120"1 fD SUJ VAL 0 9101°1 P~OT cx,c,•VAL "13"1 
DRAN VAL "6",·VAL 9"1 DRAN VAL "6",VAL 9°1 PLOT c11cr•YAL 13°1 IRAII -VAL •7~, 
-YAL '6'1 DRAII YAL ".5°,-YAL .,., DRAN -YAL 'l"t-VAL 3 1 PLOT ex-VAL •3•,c,-YA~ 
•43•, DRAM -YAL '4",-VAL 0 15": DRAM YAL 'l"INO Plt PLOT c1+YAL •3•,c,-YAL •43 1 

DRAM YAL 0 4',-\IAL 15"1 DRAM VAL 0 3",NOT P 
3If5-~~r,c~~~ţ•~~~c;~~,;r 'f~~~E»ilwc~,~•~1=~:~.rLv1.~·,ix;v:hT 0 ii1-S:f11-:v: ~lăi 
c1,cr-VAL •13•1 DRAII -YAL •7•;.•YAL •a·, IRAII NDT Pl.1.•YAL ·1•1 PLOT c1,cr·YAL ·2 a·, IIRAN VAL., ,-VAL •30•1 1111 li -VAL -~•.-vAL ·:s•, l'l,DT cx,cr•YAL "28 1 DRAN -Y 

AL "S",-VAL "28"1 DRfll •YAL •~:.1.-YAL 0 3 t LEI c5•YAL 22°1 LET cf•VAL •129• 
2710 PLOT c1+VAl "15-,cr·YAL :,0•1 DRAII YA\ 20 fNOT Pl1 fRAN NO Pl,VAL 10'1 I 
RAII ·YAL '20" 1NOT PI1 DRAM NOT PI,·VAL 0 10 1 PLD c1+VAl J5",cr·YAL "48": IRAN 
VAL "4" 1VAL "4"1 DRAN VAL "20" 1NOT Pia IRAII ·VAL '4" 1~VAL 4"1 PLOT cx+VAL "39", 
cr·YAL 44": DRAII NOT PJ,•VAL 10°1 IRAII ·YA', 0 4",-YAL •4• 
2715 PLOT cx+VAL "25",cr•YAL 0 46"1 JRAN YAL 6",NOT PI1 IRAN NOT Pl,YAL •3•, DRA 
N ·VAL "6",N~T Plt DRAN NOT PI,-YAL "3' 
2720 LET b•• I've just CGH bact•, PRINT AT, • ., "l",YAL •2•11 80 SUI VAL •9500•, 

LET b$• 0 froa holiday,•1 PRINT AT YAL "4",YAL 2"11 ID SUI YAL "9500°1 LET bl• 0 11 
hat did he 111?": PRINT AT YAL "6",YAL 0 14°11 60 SUI YAL "25f0° 
2725 LET b$• Ke said ha had 1·u■t i"• bact"t PRINT AT VAL 7 ,YAL "14"11 60 SUI 
YAL "9500"1 LET bf•."froa bol da,, : PRINT AT YAL 0 8°,YAL 0 14°11 80 SUI YAL "9500 
2730 PRINT AT Ylll "l"1VAL •3•, ·nuER VAI ·1·• PAl'EII VAL .,., JNlt VAI •1·,· •,ar V 
AL "3",YAL "7"1~- 1AT VAL "71 ,YAL-,19 1• "1AT VAL •7•,YAL "24•1• "1 SO 
SUI YIIL "2145" 
2740 60 SUI 2750: ao TO 2000 
2750 60 SUI YAL 0 9000°1 POICE YAL "2}6f7",VAL "243"1 PRIIT AT VAL •t•,YAL 0 7°r"EJ 
·••ntar, theory 2·,•r VAL 0 10",VAL 3 1"PAST0 

27AO PRINT AT VAL 6" VAI "22"•"PAST"1AT VAL 0 7",VAL 0 22"1'SJNPLE'1AT YAL "9",VA 
L •22"1'PAST'1AT VAL 110,,VAL •22·,•coNTINUOS" . . 
i765 PRINT AT YAL •12°,YAL "22"1"PAST"1AT VAL "13",YAL ·22•1°PERFEcr:1AT VAL "15 

YAL "22"1"PAST"1•T VAL "IA" U&I "22° "PERFECT" • . 

167 PRINT AT Vltl 1111",VAL •n•i--FU1t1Rl IN"1AT VAL "19.",VAL ·22·,·rHE PAST't &O 
f,v:k ;3j4~;L •900,•1 Port YAL •23,01",VAL •243~, PRINT AT NOT PI VAL •1• DYE 
VAL "l'i"Elt••ntarr tbeor1 2"1 POICE VAL "23607",YAL "60°1 PAU&E NOT Plt 8& SUI 
Al 0 2121" 
99 RETURN · 

OOO REn •••rutina EIERCJSEI••• . 
01 LET pct•01 LET t•VAL "1°1 LEJ !•VA~ 0 1": LET e.YAL •1• 
02 60 SUI YAL 0 2006": POKE VAL 2360? ,VAL "243"1 INPUT 'IIAIIE.1•1•• 
Ol PRINT AT 10, 71 "SET I or SET 2 · 
04 PAU&E JIN 1 LET U•IIIICEYt . 

ZOOS lF l$•"1" THEN UT Ht•l1 ID TD 3008 
300, IF tfa 0 2" THEN LET ••t•21 811 TO 3008 
3007 &O TO 3004 
1001 &D &III. YAL "2006°1 LET o._.VAL •1•1 lF o)VAL 0 10° Tlltl 80 1111 71 UT o•YAL 

1•, LET nfla,19-LEN of TO, ... 
l0f9 UT nlla~9-LEN o$ TO l•d1 PRIIT I01AT O,lt" 
:sosi J8R5~?vlt 11• nt t11. ••• 



3011 ,, •>•l '"'· LET •••• , LET , ••• u,oRTIN& VERI •• ,asr ,, •••• PRiNI AT l, 
111 ,a,ER li INK ,, fD SUI ,soo, LET do•l1 PAPER 61 JNK I 
:a14 PRINT AT,.,, 1 LEI ·••STR• •• PRJNr AT 3,411 10 IUJ 9S00 
3015 FCR J•VAL I TO VAL •4• 
301• LET •••NOT ,1 
l020 &O &Ul VAL 0 lfJ0° 
3~75 PAUSE NOT Pl1 LET tS•INKETf 
lOlC .JF cCODE ttCVAL 0 49" OR COI[ tOVAL 0 51°1 AII CDJE UOVAL 0 79" THEN 60 TO 
~A~ ·so2,· 
303! IF CDIE tl•VAL •79• TNEN GO TD VAL 0 10° 
303• PRl~T AT J3♦VAL tl,11 OV[R li J•K li ,a,ta 51" 

"1 PAUSi IO0 
3037 LET 1l•l111l11,l•Va.. tl,ll ANI 11t•ll ♦ Cfllt,J,l•VAL tl,11 ANI 11t•21 
3049 lF 11•"1" TN~N 19 TO VAL JIOO" 
Jg;g \JT,::;:r•Y1~ ;~El 10 TD VAL "3060" 
305: LET bl•"T•• corr,ct •n•••r 1,1•1 ,RINT AT VAL •11°,VAL 0 4°11 ID SUI VAL •95 
00'1 &O SUI 30541 ID TO 3200 · 
3054 FDR u•2 TO 41 IF ltllk,J,u,11 ANI 11t•ll+(flll,l,u,II ANI 11t•2)•"1" THEN L 
El uu•u 
3055 NEIT Ul PRINT RT 12+1111,l1 OYEfl l.J IIIK 61 PAPER h 0 

•• ,aust 01 RETUIIN 
so,o ,or[ 21,07,2431 PRINT AT l9,41°NO!!! CDDI bact to THEDR~"I PAUSE o, IF k•I 
DR l•2 THEN ID &Ul 21911 10 TO J070 
l065 60 SUI :750 
1070 CLI 1 &Q SUI VAL 0 2006°1 ID SUI J9001 ID TD J020 
:100 IF •••O TNEN LET ,11,ll•,10,11•21 ID TO 3110 

lift ~II,ţ':t 1 l:~~:11 l; 1 LET -••fTRI ,10,111 PRINT AT 3 30 1 &D SUI 9500 
3112 LET ll•l"VERY • ANI •••01 ♦ IDOi, ••••• PRl•T AT 1i,1~11 10 SUI 95001 PAUSE 
o 
!it~ tll :~:,21•1•T CIOO•IPID,11•1013211/IOf, FDR 1•11 TD li: PRINT AT,. 1, OYER 

II PAPEI lt INI 611•1 NEIT 11 FOR 1•11 TO 11 STEP -l1 PRINT AT i,11 PAPER 61 1N 
K 21•11 N[IT I . 
3210 NEIT l • 
3220 IIEIT t I 
3225 PDKE 21607,2431 PRINT IT 16,71 ,. OJ"ND NDRE EIERCJSE& ! 0 1 PDKE 23607,60: 
PAUSE IIOT PI 
3210 CLS I ID SUI 2006 
3235 POICE 21607.12521 PIINT AT l,!t"R E SUL T 1°1 ,DKE 23607,601 LET ••••••NE 

POINT~ ftlRK 0 1 t"IINT _, 4.?11 INK li &D fUI 95001 INK 2 
J240 FOI t•I ID Dl i.ET U••IUI♦ ♦ITH ,ct.111• 0 ♦STRf ,ct 
,211 PRINT AT 6•l,l11 ID IUi 95001 •IT t1 ID SUI 2l4a 
3199 80 TO VAL "10" 
3900 POICE VIIL "23H7" 1VAL "143"1 PRINT AT VAL 0 1•,VAL •1•1 JNIC VAL •1•1°E X E R 
t ! SE s•, POICE VAL 23607 VAL "60° 
l91S LET ·••"No. ·•ITRI ., PiJNT AT VAL •3•1VAL ·2•11 80 fUI VAL •9500·, LET •·· 
~1,011 PRINT AT 2,2111 INK 01 &O SUI 95001 NK 21 LET bf• Polnts1 "+STR$ plo,111 
PRIIT AT VAL 0 3°,VAL "26"11 &O IUi VAL 0 9500" · 
3ţo7 IF t>•l TltEN LET da•01 LET •••• REPDRTINI VERI ln PAST TENIE•: PRINT AT 3, 
1:1 PAPER li INIC 51 ID IUi 95001 LET d1•l1 PAPER •• r•r l 
3910 LET •••• Aft•• tb• sant11ac• ln llrtct S•a1cb tbare are thrae•1 PRINT AT VAL 
•5•,vAl ·1· 1 INK VAL.,., 10 SUI VAL •9500• 

391i LEl ot•l ,ossible var&ent1 for tba •••• 11■taaca tn lnflract 0 1 PRINT AT VAL 
0 6 ,VAL •3•l• &D IUi VAL 9500° · 

3920 LET bi• s,,,ch. Tou ■Uit ChDDID lhl corr,ct varlant,•, .. I.T AT VAL 0 7°,YR 
L '3":, INK VAL 1°1 80 SUI VAL "9500° 
~;,;,L~i =~i·~:r•1;5Aoi Dr l for ~hDiCD Dr O for OPTIDN1°1 PfllNT AT VAL •1°,VAL 
3926 PLOT ~AL •20",VAL 0 91°1 IRAI VAL 0 211°,NOT PJ1 HAI •OT Pl,YAL 0 42°1 IRAI -
VAL •21a• ,NCT Ph IRAII IIOT P.I ,-VAL "42°1 RETURN 
3930 LET ••• , •• ,.,a.VAL "1°,VAL ·2· TO I ANI ••t•ll ♦ CfS(t,1,1,2 lu I ANI ••t•211 

PRINT ~T VAL "ll ,YlL 0 1°1: INK NOT PJ1 80 SUI VAL 0 9500 
3935 III~ VAL "2: FOR ■•VAL •2• TO VAL "4"1 LET bf•STRI l•-YAL 0 1°1+ 0 "+leSlk,1 1 
~l~~L,;2;u~OY~L•!t5:;s;1~E:f•!~·li:·3Alo·~-ANI ••t•211 ,RINT ~T VAL ·12•••·V•L 
3991 RETURN 
4~05 FOR t•VAL ••• TO VAL "4°1 roR l•VAL •1• TO VAL ••• , FOR ••VAL •1• TO VAL •4 . . . . 
~OO• INPUT ••1:"1lll1" ,rop:•11l11• ~•r1"1lal1"1"1fflt.l,a, TD I: NEIT ■1 NEIT 1 : IIEIT _, STOP 
500C FOR t•VAL 0 1• TO VAL •4• 
50:0 FOR l•VAL 0 1° TO VAL 0 4°1 CLS I FOR ••VAL 0 1° TO VAL 0 4° 
5020 LET bl•lellk,I, ■, TO I ANJ 11t•ll+lflll,l,a, TO I ANI s1t•21: PRINT AJ ■ ,NO 
î Pir, &G SUI VAL ·,soo· . 
5030 l[IT ■1 PAUSE IIOT Pir NEIT 11 PAUSE NDT Pl1 NEIT t: BD TO VAL "10° 
9000 BD SUI VAL •2001°1 P~DT YAL ·•·1YAL 0 157°1 JRAII VA~ "24Z".1NDT Pl1 tRAII NOT 
Pl,-VAL 0 143°1 IRAII -VAL 242",NOT PI IRAI IOT Pl1VAL 143": YLDT VAL ~o•,v•~ 
•151•: IRAII NOT P11-VA~ 0 143°1 PLOT VAL 0 170°,VAL 157°1 DRAII.NOT Pl,-YAL 0 143 I 

~'~~,.~~io;•;.~A~LD¼3~Al 1::,.~:t :i:i;-;n.p~~~'~ti,Y~~o;•~;;v:to;•~~~·-i:!~v~e 
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'62": !RAW VA~ "15!".NOT Pl1 PLOT V~l •,e•.vA~ ·,e·, JQ~W VAL ·:,a',NOT I'! 
9001 POKE VAL 23407',YP\. •243•, PRllli AT YIIL li ,\11.L •3•1·rrnse :AT 'IAl ·r.vA 
L '2'1"AEPORTill6"111T !Ud. •4•,1111t "2 1'IIERl"1AT VAL '3',VAl 'IZ'1'llF.ECî'141 VAL 
'4",VAL 'l2"1"Şl'EECH"1 POK{ VA~ "2:!607' VAL '60' 
9003 POK{ VAL 23607",VAL 243 1 PRINT Ăl V~L "3",YAL '22'&'1N~!~ECT'tAT VAL •4• 
,VAL '22 1'SPEECH":AT YAL 0 6",YAL •12•,•~RESENT"1AT VAL •7 ,VAL '12': SJ"PLE'1 P 
OKE VAL "23607" VAL "60" 
'1005 l'OKE YAL ·i:!oO?",YAL "243°1 FIUNT AT \/Al "9°,'IAL •12•1·PRESENT'rAT VAL ·10• 

YAL •12·,·coNTlNUDS'•Aî YAL ·12",YAL ·12·,·,RESENT";AT VIL '13',YAL ·12"1"PERFE 
CT'1 POKE VAL '23607',VAL '60° 
9007 PDKE VAL •ino1',VAL "243"1 PRINT AT VAL 0 15",VAL •12•; 0 PAST"1AT \IAL •11,•,v 
AL '·12"1'Stftl'LE 1AT VAL '18°,VAL 0 12"1"FUTURE'1 POKE VAL 0 23607',YAL 0 60'1 RETUR 
N . 
9009 80 SUI VAL "2006"1 POKE VAL "23607",YAL "i43"r PRINT AT YAl '19",VAL •5•1•P 
ress ENTER ta [ONJJNUE"t POKE VAL 0 23607 ,VAL 60° 
9010 PLOT •AL 40 f\lAL 0 160"1 DRAW VAL "176",NOT Pl1 DRAW NQT PJ,-YAL "128"1 DRA 
W -VAL 'l ",NOT PI DRAW NOT 1'l 1VAL "128'1 PLOT VAL "128',YAL "160'1 DRAW NOT P 
1,-VAL •; .•'1 PL9T VAL "40':,YAL 142"1 DRAW YAL 0 176°,NOT PI: PLOT VAL '40' VAL 
0 12l!".: lli'dlW VAL 176",NOT Pit PLOT VAL "40°,VAL "108': BRAN VAL '176°,IIQT Pii PL 
OT VAL "40",VAL "84°1 IRAN VAL '176" 1 NOT Pir PLOT VAL "40",YAL "67"1 tRA• VAL "1 
76° !COT l'Jr Pl9T VAL 0 40°,VAL •so•, DRAW VAL "176',NOT PI 
901{ POKE VAL 23601.,VAL "743"1 PRINT AT YAL 2",VAL "6"1"t!RECT'lAT VAL '2",VA 
L "17"1"JNDIRECT"1Ar VAL "J",VAL "6'1"SPEECH'1AT VAL 0 3',VAL "17'1 SPEECH'1 POKE 

VAL "23607",VAL 60" 
9012 POKE VAL "2360?" VAL "243"1 PRINT AT VAL "5",YAL •, 0 ,"HERE'1AT ~AL "7",YAl 
'6"1"JOfAY"1AT VAL 91 ,VAL 0 6"&"YESTERfAY'•AT VAL '12°,YAL "6','A60"&AT VAL "14' 
,VAL 6 1"TOftDRRDN"1AT VAL "16 ,VAL '6 1"NGN'1 PDKE VA~ '23607 ,VAL ,o• 
901J POKE VAL 0 23607",VAL •243•, PRINT AT YAL 0 5°,VAL 11•,•rHERE'1AT YAL "7",YA 
L 117";"THAT JAY"LAÎ YAL "9',VAL "11•1°THE JAY"lAT YAL 106 ,YAL "l7'1"JEFORE"1AT 

VAL "!2"iVAL "17 I JEFORE"1AT VA~ "14",VAL "17 1"NEXT DAY"1AT VAL 0 16°,VAL •17• 
1"THEN I YOKE VAL 13607°,YAL "60 1 RETURN 
9100 'JRCLE cx+VAL 42",cy,VAL •7•, PLOT c1+VAL "42",c,-VAL "7": DRAli NOT PI,-VA 
L "21 ''--. 
9li1 CIRC~E ca,cy,VAL 0 7"1 PLOT c1,c1-VAL "7"1 JRAII !COT Pl 1-VAL "li": JRAII VAL• 
14 -VAL 14"1 .IRAII -VAL 0 21",!IDT Ph IIRAN YAL "14",YAL "t•• 
9115 REft LET ••1175-cyl/11 RfN LET r•c•/8: REft FOR l••-1 TD 1+71 REN PRINT AT 1, 
1-31 OVER lJ PAPER 51 INK 91 "1 REft NEIT t 
9120 RETURN . 
9500 REft rutina 1cri11r• rapida 
9510 POICE 23606,01 FOR J•l TO LEN bf-1 ITEP 2 
9520 POKE 23607,2491 PRINT OVEP. da;bflil1 
9530 POKE 23607,2521 PRINT CHRf 81 OVER·t1b$lj+ll1 
9540 NEIT j 
9550 IF LEN bf/2•tNT ILEN bfl21 THEN POKE 23607,601 RETURN 
9560 POKE 23607,2491 PRINT OVER l1bflJl11 tDKE 23607,601 RETURN 
9998 JDRDER NOT l'I: PAPER NOT PI; INK VAL 7°1 CLf 1 LJST 
9999 CLS I PRINT AT NDT PI,NOT PI1" SAYE ": SAVE JJRECT" LINE Vlll. "1"1 SAVE "SE 
l64"CDDE VAL "64000" 1YAL "1536"1 SAYE "1etgra1"CDJE VAL "62464°,YAL "768°: SAVE 

UDl'COJE YAL "23296 iYAL "168°1 PRINT AT NDT l'J,NOT Pl("VERIFY 0 : YER!FY "JIREC 
!"1 VERIFY "SET64"CDI~ 1 VEllFY "1•t1ro."CDDE I VERJFY UD&"COJE 1 60 TQ VAL 0 10 
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5.2. LINIA FRANCEZA 

SI CONJ>ITlONNEL 

Am vazut in subc•Pitolul precedent cum INFORMATICA pc-te 

aJuta la predarea ss verificarea cunostintelor si la orele de 

LIMBI STRAINC. Programul urmator este un alt astfel de. exemplu, 

rle dat• aceasta realizat pentru orele de LIMBA FRANCEZA. 

Programul verifica, pe baza unui set mare de exerciti, 

cunof.tintele in cetea ce priveste folosirea 

alE lui S1-<:onditionnel. 

celor trei reguli 

Dupa incarcarea progra•ulus pe ecran va -are urmatorul 

meniu: 

1. Exo,,apl IH• 

2. Regles 

3. Exercices 

Tastind •1• voa avea afisate exe•Ple de prepazitii in care 

se folosesc regulile -intite. Qptiunea a daua cantine un tabel 

sintetic a acestor reguli. Aceste pri- dau~ parti a programului 

sint realiza~e pentru ca elevul sa poata revedea tearia inaintea 

incep.r-ii exercitiilor. 

reprezinta verific.,-ea prapriu-zisa • 
cunoutintelor. Ea cantine 5 exercitii. La priaul exercitiu se 

dau cite 2 verbe care trebuie introdu- pe rind la ti-ul 

potrivit, conform celor- trei reguli , in niste prapazitii data. 

Introducerea se realizeaza pe baza unor aodele afisate'pe ecran 

care si~tetizeaza regulile. La al doilea exercitiu nu - -1 da 

aodelul ci nu-i r-ula. Se va folosi nuaai ragula 1. Anal09 se 

folosesc r99ulile 2 si 3 la exercitiile 3 respac:tiv 4. La 

ultiMUl exercitiu nu se mai afiseaza nici aodelul nici r--.iula. 

deci elevul trebuie se decida singur ce r-ula sa foloseasca in 

fiecare prapozitie. 

Introducerea verbelor se realizeaza cu ajutorul unui cursor 

care se plimba printr-un alfabet al limbii franceze care apare 
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in partea de jas a ecranului. Tastele Q si P deplaseaza cursorul 

la stinga si r-pectiv la dreapta iar O introduc• litera 

curenta. Daca litera nu• corecta apare afisat • pentru citeva 

mo„nte, numarul de greseli fa~ute pina in acel 1110ment. Daca 

ti,npul dintre introducerea a doua litera consecutive • de~asas_ţ~,'. 

20 de secunde acest lucru este luat tot ca o grl!seala; ~~ca:', 

elevul nu stie litera care trebuie sa urmeze, el poate care 

ajutorul calculatorului, apasind tasta ENTER. care va introduce 

singur urmatoarea litera. In acelasi timp in coltul dreapta sus 

este afisat numarul de litere ceruta, ca ajutor, de elev. 

Dupa fiecare exercitiu apare un tabel cu rezultatele 

fiecarui elev s numarul de greseli si numarul de ajutoare 

rezultate care ajuta profesorul la evalu~rea notelor elevilor. 

Programul poate fi folosit fie in cadrul orei in care sa 

predau regulile lui SI-1:onditionnel, pentru a fixa cunastintele 

<exercitiile 1. 2, 3 si 4 sau in ora ur-toar-e, pentru 

verificarea ~regatirii elevilor (exarcLtiile 2, 3, 4 si S>. 
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tllO st·~ 
2 REN •utlll'I 
J REft Adrian IUIIITIESCV 
: ri:1 ••col[ 232'6,401 LOAI 0 °CDK 6SJ61,161r LDAI ""COIE 60000,1611 LOU •• 

CDIE' HIH,761 
9 LET ,,,.,li•01 ,orE 2,,0,,1, ,OKE 2;,01~2341 LET ••-101 11ft F1401r LET r••· 

1 L&T Kt•rt+lt+Kt+Kl+tCt+Kl+Kt+ICl+Kt+Kt 
10 IIN t14Glr FOR 1•1 TO 401 LET Alll•01 LET FIIJ•01 LEI hel:•C1 LET su•01 LET 

aJ•01 IIVER&E Or !ORIER Or ,a,ER 01 INK 61 CI.S I CLI 
19 LEI nua•Jr 10 SUI 6000 
20 8D SUI ,0001 CLS 
21 1•r 61 PRJMT AT 4,a,·o, T I o. 8 ,.,., •• ,,•1. , .... 1 •• ":IT 11,,,•2. R?t 

lt• tAT 14 ,1°S. E1er<ice1• 
22 LET Nf•1PRESSEZ LA TASTE CONYENAILE 0 1 LET LN•211 LET Cft•Or LET REIURll•Or 80 

SUI 9997, IF REiURl•I THEN 10 TO 24 · 
2JIOT022 
J: ~f',1!::!Kf:1 PRINI Al 1,9 FLASH 11 OYER ·11" " &D SUI 99 
26 IF ,,.•2• IHEN ,111, ., 11,I, FLASH lt OYER 11: !1 80 SUI 200 
27 1r 1s■ •3• TNEN PRINl AT 14,91 FLASII li OYER 1, 1 10 IUi 300 
21 ID TO 21 
91 STOP 
99 LET NUft•2r 10 SUI 60001 80 SUI 50001 LET ifttll•l1 LET ,calt•l67r LET .laliff 

•rt: CLS I IIIC 61 ,RINT IT 2,1:"R E NI R I UE Z !"1AT 4,11"1,Si vas ■cc1,te1 
hn tnvit■·"1AT 6,l1°tlan , ii ••r• ~nr•••"tAT J,121 INK 21",r?seat111T S,17t"f lu· • 
• O;! PRINT AT 1,11°S'il hit IIHU ce salr,Je aors"1AT 7,51 JNIC 21"pr?sent"sAT 7, 

1'fr?s1nt• 
103 ,LDT I 1041 IRAII 0,11 IRAII 14,01 JRA• 0,•11 IRAI •14,0 

• 04 PRINT iT 10111°2,Ell• Yl••drait ţe vair •i"sAT 12,11"111• av&lt le tellt's lAT 9,ll INIC 21 CDnd, pr?sent 1AT 11,4• iaparfalt" · 
05 PLOT 230,111 IRAI 0,11 IRAN 16,01 .RAII O,·fl fRAII ·16,0 
06 PRINT AT 14,1&"3,II ■urait r?ussi s ii 1AT 161t1••vait ?t?rers?v?raa 

!.1AT 15,31 INIC 21 Plu•·~ue•p■rfalt"rAT 13i11"cand, pass? 
6 107 LET "':"PRESSEl UNE TASTE"1 PLOT 215,~51 IRIII 0,11 IRA• 16,01 JRAN 0,·11 IR 
~, ·161 01 L~T return•01 BD SUI 99971 IF retura•l THEN LEl 111111-11 80 IUi 60001 80 

D IOY 
iOI 110 TO 107 
109 10 SUI 50001 RETURN 
!OO „ET hu■ •2: 60 SUI .0001 IV SUI 50001 CU I INIC 6 
HI PRINT AT 2,11"R E 8 LE I 1AT l,31"?"1AT 4,2t1"?" 

.,:~ :::1:I :i ?0~1;1i1. ~g~v,TTll■•EL5~1 i~:1:,:1,1:i,1ii:;r~J1(:l;1!~.t·r1:i;.? 
204 l'IIINT AT 1s,11·111.coN1. SI ,LuS-IIUE-PARfAJT";AT 17,51"PIIISSE"1IIIT 16,9;"?" 
205 ILOT 1,1421 IRAN 239 O: IRAI O ·331 IRAI ·239 01 IRAI 0,33 
2v6 ILO• 4~,10~, IRAI 0,331 PLOT 130,1091 IRAI o,331 PLOT 110,1091 JRAI 0,33 
207 !'LOT i,ili2: JIRAII 239,0: 11111• O,-J3t IRAII •23,,0: IRAN 0,33 · 
201 l'LOT •o,69r IRAI 0,33: PLOT 1373691 IIRAI 0,33, ,LOT 175,69: JRIIIN 0,33 m ::m :o•;j11:t:.2:~3~: ,~·~ :0:21: cm o~m0~Lg~•M:n1 IRIIIII O,ll 
211 1.ET •••1PRESSEZ UNE TASTEV, LET return•O: &D SUI 99971 JF nturn•I THEN LET 

·i~,·;;L t8 m moi BD TO m 
299 ;o SUI 50001 RETURN ,:,, 
300 "ET ••itch•01 LF.T nu■•2• 80 1111 ,ooo,· BD ŞUI 5000; FDR H•l TO 1, CLS: INK . 

6t PRINT illî lfl1"E X E RC IC E ,o,l"fAT 31 11 Suivez les trai ■ ·ewe■ples r 0 1AT 5 
,o, tAPER 51 NK o,• St J• sora,j aura fraad, · 

301 PRINT AT 7,01 PAPER 51 1•r o,· S1 ;, aorl&is,J'av,.,. ~,oid. . 
• • "111T !,01 "Bi j"?t■h ■arU,j'aural• IU •11u t0,01"frald. 

302 ,LOT 1,1401 IRU ioo,o, PIUSE Or 
499 LET r•s•9000♦hr RESTORE rnt REAi tfr REU uSt PRIIT Af 11,01 PAPER 61 IIIIC 

01" "JIT 111 11h1","1IT 11,31tl1A1 11,Jl-LEN al1uf 
50~ RESTORE 9001+htl01 REAi 111 PRINT AT 13,011t. 
s,:.JF1~0! J:J:R·r:·1Rt:Aţ'1:·siE:~~~•1:l J~, t:·stbfi8i?lîUhi!kl ■napqrstuvuarz 
502 LET lin1 ■ 1•51 LET linieii•5r BO SUI 8100 
jjg :~s1s:Ea:ig1+htlO: REAJ ri1 REAi 1i1 REIIIJ rj1 REAi 1j1 RESTORE 900l+h•l~ 
520 LET lini•ii•71 &O SUI 1100 
Săi RESTORE 9002+h•l01 REAi 1,: ,RINT IIIT 16,0111 

.sii.Rii~~RE 9102+h•·l0r REAi ,1, REAi ai: REAi ,J, REAi .·;, REBTGRE·-9002+h•10t I. 

533 LET lini•i•71 LET llni•il•9: ID SUI Ilot 
535 RESTOflE 9003+h•IOr REAi Tfl PRINT AT 19,0rrt 

,sit,RfiigRE 9103+h+l01 REAi Jil REAi IÎJ REAi rJr REAi •Jr RESTORE 9003♦hfl0t •. 
531 ID SUI 8200 
547 
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rAusr Q: l'IIUSE 01· FOR ~•ll TO 2!: rR,117 AT ~.c, ~AP,R !: i~• 7; OV[R 1,• 
PER 01 , . •: NHT ~'•?:EXT2~ TO .i STff -1: ~PINT AT 1 .n: PA 
~ţ& LEî K•K•l01 60 Sllt ,100: N[ll h 
SSO FOR a•O TO 3 

1~~i FOR ~•1 TO 31 BOSU) 5000: CLS INK 61 PRINT AT 1,01• € l €RC IC E no.• 
MO PRINT INK 6:AT 3,01 • ftettn le vr.... rntr• par•nth?•u •u tu?• co 

1tv•n1blea• 
601 so sur roo+a•JO 

,t¼8R:Ei~g:!.:~g!::•lg•;~.R~~~o~•,xisrlo•'·';,.;1 PRJNT AT 12,01wf;AT 16,0;rs, A 
620 PAUSE o. t~u:1,,=1FOR i•l2 TO 211 PRINT AT 1,0, PAPER o,• 
625 LET k•k+lO 
630 60 SUJ 61001 NEIT • 
650 NEXT • 
660 PRINT IO;AT 1,01'9 STOP 1tatr■ent,660:I': PAUSE 01 POKE 23618,2, POKE 23619 

,O: POKE 23620,5 
700 PRINT AT 6,0; PAl'ER !î INK 61' Rappel u-vau51 

FUTUR 51, PRESENT 
701 PLOT 1,1191 IRAII INK 61239,01 DRAII lNK 610,-24: IRAII INK 6;-239,0: DRAW iNC-
610,24 
ţg~ ~~YLr'1t1~~~3!R~:EAN~,'iiPEi4i 1P\~i 1~~;!191 DRAN INK 610.-2• 
704 PAUSE O 
705 RETUIIN 
7101 PRINT AT s,0_1 PA~~ilhA:~Ett • R•PP•I H-vous, 

IT PRESENT 
? ~I INPARFA 

711 PLOT 8,1271 HAN 239,0: IRAN Oi-321 JRAN -239,01 IRAN 0,32:1 PLOT 120,127: 
IRAM o,-321 PLOT 157,1271 DRAM o,-3z11 

719 PUSE 01 RETURN 
7201 PRl~T Al 5,01 PAPER 11 INK ,,. Rappal•Z-YDUSI 

CONI. 
IT PASSE 

? 

721 PLOT 8,1271 IRAN 239,01 IRAM o,-321 DRAM -239,0: JRAM 0,32:c PLOT 70,1271 D 
RAN o,-321 PLOT 107,127, IRAN o,-3211 

729 PAUSE 01 RETURN 
730 RETURN 

4000 INPUT 'Jjna•"1ltn••t' atat••Ht•"t•tateaant 
4001 PDKE 23618,Jlna■-lNT Cliaa•/2561•256 
4002 POKE 23619,lNT llia•s/256) 
4003 PDKE 23620 1tataaent 
4010 INPUT "LINE NR, '1LINENR 
4015 LET LINENRl•-1 
4020 PRINT 'FOUNJ LINE NR, "1256•PEEK 2375S+PEEK 23756 
A025 FOR 1•30500 TO 65535 
4026 PRINT 101 INK 6;AT 0,01l1TAI 7;'SEARCH1N& FOR LINE '1LINENR 1030 lF PEEK 1•13 THEN LET LINENRl•256*PEEK ll+ll +PEEK 11+21 
035 IF PEEK 1•13 THEN PRINT 'FOUNI LINE NR. "1LINENRl 
040 lF LINENRl•LINENR THEN PRINT 'ADDRESS OF LINE '1LINENR1' IS "11+1 

4045 !F LINENRl•LINENR THEN LET 1•65536 · 
4050 NEIT l 1055 INPUT 'ADDRESS '1ADIRESS 
060 POKE AJDRESS+4,58 
061 POKE ABDRESS+5,58 
062 POKE AIDRESS+6,58 

4063 POKE ADDRESS+7,58 
4064 POKE ADDRESS+B,58 
1811 ţg~~ :11:~l~!Io~~8 
4070 RETURII· . . 
5000 RESTORE 50001 FOR l•O TO 5: REAi NR1 PDKE 23308,NR: RANDO"IZE USR 233001 NE 
IT!: DATA BIN 1010101,IIN·10010010,BIN l0001000;JIN 1000.1,0 
5001 RETURN 
5010 LET out•01 FOR J•O TO 1 STEP 01 FOR l•I TO 61 PAUSE 5: POKE 23322,J: RANDON 
IZE USR 233211 lf INKEYf<>'" THEN LET 1•7 
5011 NEIT I: IF outcl THEN RETURN 
5015 FOR 1•5 TO 2 STEP -1: PAUSE 51 POKE 23322,lt RANDO"IZE USR 23321: IF l~KEYI 
<>'' THEN LET 1•11 LET J•2 
5020 NEXT l: NElT J, RETURN 
5100 LET wf•" ••• '+CHR$ 34+'P'+CHR• 34+'-pour d?placer Ir courseur? droite ••• 

'+CHRS 34+'Q'+CHRf 34+"-pour d?placer le courseur ? 2auche ••• "+CHRS 34+'0'+CH 
Rf 34+"-pour ins?rer I• lettre cho!sie ••• '+CHRS 34+ ENTER"+CHR$ 34+'-si vous a 
vez besoin d'une alde" · 
5110 LET outl•Dt PRINT AT 20,0;'PRESSEz,• . 
5120 FOR z•l TO 311 9AUSE 51 PRINT IO;AT 0,31-z; INK 6:wS(I TO z+1i, lF llll([YS(> 
•• THEN LET outl•l1 LET z•32 
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Sl'ZS IIEIT 11 IF Ntl•l tMEW 80 TO Sl•O 
f130 ro• ••2 10 1361 PAUS!,, PRINT 10,11 o.o, JIii( ,, •• ,. TO 1•31)J IF !NKETt(>" 

lN(N LET outt•l1 lET t•l37 
5135 11[1.1 11 lf' outt•l T!IEN 10 TO 5160 51:•,~::,f~~ll JgE~•ti,':~fţ0S1 PR1Nl I01AT 0,01 lNK 61•tlz TO l••lll TO 1-13711 

t:?g :1:~T1AT 20.0,• •;10,., o.o,• ., RETU 
AN • 
52CO LET CDnt•951 PRINT ,o,AT o.~•1-~ERPS100· 
5210 FOR j•O TO I . 
5220 FOR 1•96 TO 1151 POKE 23675,111 POKE 23676,2551 SO TO 7100 
5225 PDK( 23676,2341 POKE 23675,1 
5230 tf 1>•168 THEII LET nnt•cont+lt POKE 23675,ccmtr PRINT IOsA, 0,301 "?"1 POKE 

5Jlt1:,1., I01AT 0,,1,•1· 
5260 IIEJT i 
5265 PDKE 23675,cont+lt PRINT IOtAT 0,301°?0 1 POKE·23675,1 
5266 NUT j 
5270 JF s••l TNEN LET lt••o•, li TO 1004 
5210 JF •••2 THEN LET 11• 0 0"1 8D TD 1011 
5999 STOP 
6000 RESTDRE 6000+NUR1 FOI l•I TO 91 URI Tllll,PITCHr IEEP TIRE,PJTCH1 NEIT 11 
6001 DATA .4,5,.4,71••·····•'1••·5·••11,.•i••••1s,o,o 
6002 •• ,. ······•·1u .. 6,l2,o,u,o,o,o,u •• 4,Y,.4,10 •• ,,12,o,o,o,o,,,o,o 
6003 RETORN 
61f0 ID &Ul 50001 CLI I LET IIIT•01 l'IIINT AT 21,0t"IIIIEL EST YOTRE NOR?•••••••• 

,iol LET FCK/IO+ll•6RESELl1 LtT AIK/IO+ll•HELP1 LET 8REIELJ•01 LET HELP•O 
6102 FOR l•I TO 10 
,103 JF S111•1 THEN 80 10 6105 
6104 PAUSE 01 LET il•INKEYS1 IF lit••• Oli COH 11(971 ANI COIE 11()12 ANI COIE i 

%~&A311"~;J0,i!,i1=, 1>1 TNEN IEEP .01.so1 PRINT AT 21,19+1,•.•• LET ,;1-11 so 
TO 6104 

6106 IF CUIE if•13 THEN lET·SllT•I , 
6107 IF IIIT•I THEI LET lf(l+KI•• 0 1 80 TO 6120 
6110 IF COIE if)13 TNEN LET KICl+ltl-CHRI ICOH il-3211 t, Klll+KI••• THEI 80 TO 
6105 
,120 IEEP ,01,30 
6125 PRINT Al 21,20+hHU+KI 
6130 IIEIT I · 
6131 IF ult•I THEN 80 TO 6133 
6132 PIUSC 01 IF CDU IKEY1•12 MII Ul TIIEN JEEP ,01,301 PRIIT AT 2l,19+h"."1 
LET l•l-l1 10 TO 6104 
6l3J 60 SUI i0001 PRIIT AT 0110;"?"1AT li!1"I E SUL TA T S 1"1 PRINT AT 3101• 
NOR }TAI 151 AIIES1"1TAI 251 FAUTES1"1 FUK l•I TO 170 STEP 101 PRINT AT 5+1/ 0,0 
mi PlRs1·::·i:isP~~'1'1tl1 Wl,2llţ~tO+llt IIEIT I 
7010 FOR l•I TO 3, RESTORE 9000+i+i.-l01 REAi zl1 REAi YII REAi wl1 IESTORE 9100+ 
i+h•IO: REAi li-tllt REAi colii UAJ ■01 UAJ lin21 READ co121 PRINT AT linl,01zl; 
AT lini ,col Ir INIC 51Y11AT lln2,co121td1 HIT ii RETUR■ 
7100 RER IN~EYI SIIIULATDR 
7110 UT qf• abcd???tfthiJklUDP'lf'Dt■-JZ "1 PRIIT lt1AT 1,01 PAPER 51 III 01 

"' 7112 SO S.111 71201 IO TO 7130 
7120 PRINT I01AT l,aJ1 OYEfl 11 NPER h IK 71 1111111' h" • • 
7124 RETUIIN 
71211 PRINT I01AT 1,aJ, OYEII I; Nl'EI $s IR o,•• 
7126 RtTURI 
7130 IF IIIQ:Y,-•~• OR IIIICEYS•"p"I AU •J<31 TNEI 80 SUI 712$1 LET aj•aj+l1 80 8 

YJ.:1ff n•En••,• oa IKEY .. "P"I AU •J•31 TNEI ao 1111 712'1 u1 aJ•01 ao 1111 

Jfll ,, ·,,m,•••11• Oli 1m, .. •1•1 „ aJ ■o TIIEII II IUi 1125, LET aJ•J11 ao sui 
7120 
7160 IF CIIIICEYt••q• R IH[y,-•1•1 AU aJ>O TIIEI 80 IUi 712151 LET aJ•aJ-lt 10 SU 
I 7120 
7170 IF INKEYt••o• Ol IIICEYl•"D" THEI LET ll•11llaJ+ll1 80 TO 7190 

?!l,rf~ ~iv:, 1rt!l,!ltl11Şlf.,!~Y~i~ ·r.-»1=rJ1I:fL~~I,tt~;t';A'î611~ll 1• 

?~l,rf~ :iY:t 1rt!l,!fEr.ş1:E.!r~'i.i:, r."1=:·J,I:flt~I1:llt~:h;A'jâ11tll it 
7110 IO TO 5225 · 
7115 ID TO 7130 
7190 IF •--1 THEW IO TD 1004 
7200 IF •••2 THEN 80 TO 1011 
1000 LET al•al1 LET a2•aJ1 IEAI sl1 •11 sl1 REAi rf 
1001 FOI r•I TD [EN sf 
1002 PRINT IT Jl,alt PAPER 11 1• li FLAlff I 
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100:S LET •••1t 60 TO 5200 
8004 JEEP .005,lO 

1• •• IF atlrl•" • THEN 10 TO 1006 

8005 IF U<>•flrl THEN JEEP .5,•101 LET ir•Hll•9rn1tll+lt PRINT I01AT 1,01 INIC 
111 FLASH _11:~•~~E,r Uo;u111 RUSE 501 RINT I01 FLASH 01AT 1.01 OVER 1,• 
:i~\~!lfI A~h5ţAT ,i.xhdlrlr LE! 1i•1l+ll PRINT AT ri,d1 PAPER 51, INIC 11 FL 
8007 PRINT AT ,1,111 PAPEI o,• •1 PRINT AT r;.1J1 PAPER s, INIC 11 FLASH 1,•_•1.F ·. gM·:/~.m.r•. THEN 60 TO IOl7 ·/ ::!.-· 
8009 LET •••21 60 TO 5200 · \/?·:, 
8011 JEEP .005,:SO . 
801' IF lt()yflrl THEN JEEP .5,-201 LU r•uli•trtHll+lt PRINT IO~AT l,0·1 INIC. 
6; F~:s:01f;F:xiis1•11r1t11tli1 PAUSE 501 LASH O: PRINT I01AT 1,01 O ER 11" 
8017 PRINT INK 51AT rJ,xJnflrl: LET •i••J•l• PRINT AT rJ,1Jr PIPER s, INIC h FL 
ASH 1,• ': NEIT rt PRINT AT JJi•J1 PAPE~-o, ., RETVRN 
8100 P~ T AT lini1tl ,Ol PAPER ;,1 IN~ 01 "1 OVER li 
1110 _PftlNT AT llnl1tii,01 PAPER li INJ 71">"1 DVER 11" 
8120 RETURR 
8200 PRINT AT llni~ii,01 PAPER 51 IN~ 01• "1 DVER 1,• 

8210 RETURN 
8998 STOP i::1 :iv. ,:!r :!~1•1,:t:"'b• 102 DATA •ta■=•r• 1 1 1tntr1tr" 

O:S JATA "falr■•, •• partit,... 
04 JATA •avalr","pr1tndr•• 
05 JATA "trauv•r• 1~faira•-. 
06 DATA "caurlr",· ■autac• 
07 JATA !1■ d?shablller 1"Pr■ndr■• • • 
11 fATA • ,, ■lllt■ ••• , ...... ■l■UI l ■ur■d■nts, ■llH ...... piui Joii••· , ■al 

tnent , •••ront . • • 
t0l2 IATA • Sl·1tll ■t •••••••••• ■iea■ leur1dept1,1tlles •••••••• plu1 Jall ■I, 10 
l9nalltnt •, "1erai1tnt · · 
tOl:S JATA • li ellea ••,•••• •••••• ■l1tu1 leura dent1,ell ■1 •••••••• ••• piu■ 
Jall••••Ă•aval ■nt 1altn? ,"aurai ■nt ?t?" • • • • • • 
t021 IMIT "St tu•••••• aal1de,ta ••••••••? 1•hapltal, 1 taab■I I 1ntr1tra•• • 
9022 DATA• Si tu ••••••• aalade, tu ••••••••• ? I bapttal. , ta■bal■, 1tn 
tr■rais" 
902:S JATA " 9i tu .......... aalad■ , tu ........... ? I 'hapl.tal. •, "?tall to• 
b?•,•s•r•i• entr?• 
!0:SI DATA " · 9.• ii du 

m~.ffJA • s•u 
90:S:S JATA" S'il ••••• •••• 

aport , 11 •• ••••••• •i•u•.•••fatt•,••• porter• 
du ·•part., il,.'· ......... ■l ■ua.•,•ta~ ■alt","1■ PD 

du aport,11,. •••··• ••••• ■leux.•,•avait falt•, 
••• seralt port? 
9041 JATA "Bl ■li•. d■ la lHp?ratur■ ,ell ■,.,, ••• un ■?dlca■■nt.•,•a•,•~r■ndr1• 
9042 IATA "BI elle ••••• dela t?■per•tura,■11• ••••••••• un ■?dlc1■1tnt. ,•av■ lt 
• ",rendrai t • 
9043 DATA-• Bi ■ I le ....... de la t?■p■ra-tur■ ,ell ■ .......... un ■?dtca·■■nt. 
•,•avait •v·i aurait ,,1.• 
9051 DATA 51 vous ••• , ••• un Dan arbltr■,naus une parti ■ defaalb 
a11.•~•trouvaz•,•f■rons · 
9052 11ATA "SI "ius ...... ,. an ban arbl tr■ ,naua • .. .. .. · un• par.th defaatb 
;A!i·,;i~avv,rr v:::r'?~: ••••••••. un banarbitr■ ,naas- ••••••• •••• un■partf 
;o:r ixvlb•~ 1s:1;:"1~~.!~?~v?;,::ur!rr:.tr!~: ••••••• plus latn.•,•caui■nt•,••aut 
;~:;t;ATA • ~-.;h ., ., .. , ., . piui vit1t,lh • ., ..... : ... plus lain, •, "caural ■n 
t• "sa~teratent• 
11oi3 IATO ·s·11s •••••••••••• 
nt cauru ,•aur1lent ■aut?" 

,1u1 vlt■ ,11• •••••••• ••••• piu• ~oib.•,•aval ■ 

9071 JATA •s1 naus naus •••••••·•••• t~wim· ,;r::~:n=:u •.• : ......... .. 
esplein alr,nau•···••••••• fraid.","d?s 
■npl ■ln air,naua ·•··•••••• fraid,","d? 

shabillian1•,•prendrian■• 
907:S DATA S naus naus ··•••• •••• : •••••• en pl1ln air,nau•·•••·••• ·••• frald 
.","?tians d?shabill?s","aurians pria" 
9100 RE" JATA dlvisian/caardlnat■s-
9111 DATA 13,12,14,12 · 
9112 JATA 111, 10-, 17, 12 
911:S DATA l9,lll20i_18 · im :m tf :fJ.t~~ · 
'123 JATA 19 
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tlll HTA 13,10.14,0 
,132 JATA 16,10i17i0 
9133 IATA , •••• ~o.v 
9141 IATA IS.&,14.0 
9142 tATA 16,1.17,S 
,143 JATA 1,,t,20.10 
9151 JATA 13.9,14,7 
9152 •• ,. 16,&,17,7 
9153 •• ,. 19.11.20,14 

:1ti ::i: l?:to!:1~4 
9163 DATA 19,7,20,4 
9171 IATA 13.16.14.IS 
9172 JATA 16,15,17,15 

:}~ ::~• 1:t13;f!;!fon2ft••t•lcaordtnetw 
9201 •• ,. 1,.s·11. •oif.11 ,atra •• 1·.a •• 1 .... ir>•,12,1,•2.11 ••• , ••••••••• I • ••--••li.I•• coucborl",16,6 
9202 IATA •s.s, tu •• ••I au ••••, tu ••• ~ •••••• ,. courir, Ino••• pauvo 
1rl",13,0,"4.,e sarllral • li •••• ,ea• cesolr,lfalrol ,16,20 
f1'l IATA •s.s1 tu •• do l'ar1ent, tu••·••••·• una woituro.ladleterl",tl,O 
• 6.Sl tu •••••• ,nou• t·acco.,..- 1noraa,.1,artirl".l6,I 
t211 IATA "I.St ell• •••••••• ••• e?re 1• caa1olerait.lpleurer>",t2,I0,"2.&·11 
r?u1•i11a1t i J• •••••• ,aureus.17trel ,16,25 

1212 JATA "3.ai le tu,, le poroett•it, jovou1 ·•••···•·••••• laccoopa1nor1•.13 
iS,'4.Jo •••••••• Io travail co •oir •t I oo •••tdait,Cfiairl",16,S 
Y213 IATA S1•ou1 irlons au tb??tre •i noua ••••••••• ftl ,tllots.Ctrou,,orl",13.0 
.•,. Si J ava11 •••••tl •;o .. •···•••••• ••• coucberl",17,0 
9221 IATA •1.,·aurals coa,rt ■ ca, cbo••• •itu ••••• •• la patlence de aele• e 
,,1,~a .... 1avelrl"1•3,J,"2,Sl oii• ••••· •·•••• pr?a d••ol,J'1urai• ?t? piu• tr 
an~uillelroshrl •• u.11 · 
9222 HTA '3,LI •ttultion ..... , ... tout autr• •i toutH h• conditla1111 ani•. 
at ?t? r?ali•?••·l?trol",!2ilS1 4,l'aurat, ?t? ••1-•urou• sl tu ••·•• •••••· 
•• pro,o•ttlo■.trofusort , 7,1 
9223 JATA 5.51 tu~•·,· •• la J•~ ac-trie• ~~tor' -an• cotto pi?ce, ta.au r••• ?t? ?tonn7.Cvo1rl ,12.1, 6. ·I ii ••ait 1ns1•t? • J••••••• •••• pl■1 t 
?t.lv•nirl',17,0 · 
9231 IATA •1. 11 no parvi~ndra t•• ? • Yiffa banwnle■ont- ■ ·11 •••• 
.. • .... ... Cn• ••• trava- alieri. ,14,0, 2,.lo ...... capablo de · fatro catt• 
••c•noiOII ilfficll• 1'Jl · ····••* b•••-·.1•~s 92:: IATA 2.•ou• auriDII• ?t? Mlas ■1'1rffsi ella ••••••••la ,rer!t?. hlire 
1•.1:s.e.•:s.11 1·on o'aidalt.;e •••••••• I• travall ce sotr.Cfinlr> .16.22 
9233 IATA "S.li •••• ••••• cbez - na,, ii - -trar011t lnr •Pfl•rto-aont. 
lall•rt•.12,10.••.11 - a■i t••it pa• •ccllll- pqaw,J· •••••• •••••an••­
cane••? l• c-a•n•·•••••rl .11., 
9300 REII ••I• ~1 •. 2,a11s•er• 
9501 IATI • ,•a ,•n cauchitrf" 
9302 •• ,. •••••• ,.,.,.,.., ••• "f•tt• 
9303 IA.TA ••.•acll'1tora1 ~,arl!J" 
9311 IATI ••.•,aaurait •'••rtil 
1312 IATA ••,•.c:c,iap1911orai■, fi■irals" 
9313 IATA ··.•trouvion1•,·- CffCber•t•· 
1321 IATA •·,•aval• eu ?talt ro•t?o 
9322 IATA ••,•aurait ?t?","•vais-rof■■?" 
9323 IATA ••,•1t? ?tenn?•,••ortlf ftftf" 
9331 IATA "","ne trnaill• PH·• ?$r• 
lll2 IATA ••.•nalt ~lt","flniral• 
9333 IATA "","allo2". aurei• P•••?" . 
flOO 1•YERSE 11 Flii ■ --7 TO t ITEP -11 PLIT ■ 1t1 IRAW -!i•• PLOT •.1751 ·ltlAII -•• 
-., PLOT 255-1,01 IRAW •i•• l'LIT zss-s.1751 ••• ··-·· RIT 1 
t9IO HVER'E le FDR 1•121 1G t ITEP -h PLIIT 1,01 tRAII 1,1751 f'I.OT 2SS-s,t1 IRAII 

J¼& 71:.v=isl ~: 1m11• ' 
9197 LET RETURlfe01 FDI l•I TO•• PAUIE S1 P■l•l AT LN,CNt INlt 1111ft IF IIIICEYf<>" 
• TtlEII LET RE TUlltl• l: IO ni •tn 
9991 NEIT L 
9999 RETIIRII I PIINT "FREE RAlh "tPEEIC 2l7304-256•1'tEI 2373•-CPEEIC 2J653+2J611'tEIC 
2365411" ,rt•••• INPUT "U11E1 •, LIIIE ••• IAYE zi LJWE 11 IAVE ••• COIE COIE 23 
296,40. SAYE 1t+"set&"COIE 65361.1611 SA\IE 1f+"■ot1"COK •0000,1•&1 SAYE zt•'•ot 
C"COIE ••••••1•1 
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.. 

O P T X O fi S 

[11'1 l':l< 111111• l4!S 

l!lll Re9les 

R E O L li! S 

lWaf.ti:biUlaat,m 
2. EXERCXCI': tl0•2 

3. EXERCXCE N0.3 

4, EXERCXCE NOo4 

5. EXERCXCE NO.& 

&. OPT X O fi 5 
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EX E RC XC E no,I Al.l>E&: 

&,Uiwe:z lCS tt'OlS exe1111"l4!S. ·' 

Sl Je sors,J'aural rrold• 
Si Je sortals,J'aurais rrold, 

>Si J'ctais sorti,J'aurais eu 
~~!:,,ner itre 

&i etles soi9nent mieux leur 
ents,ettes seron1 Plus Joties, 
5i ettes soi9naient mieux teur 
ent.s,ettes seraient Plus Jotie 

• • , • , . Mieuz ...... ·~. 

EX~ RC XC E no,t AXDES:I 

Suivez te• trois examl"tes : 
St Je sors,J·aurai frotd, 
&i Ja sortais,J'aurais rrold, 

>Si J"etals sorti,J'aurais eu 
~?t=.;.ber antr.er 
i tu.tOMbes aatade,tu entrer~s 
l'hOPita\, ; 

t'u 

5i tu « •., • •, • • •alade , tu 
• • • • • ; • • • • • ~ l "h61" i tal • 
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CAPITOUIL b 

8EOGRAFIE 

Est• d-■bit d• i11Partent - nu rlPduc- folosir•a calad·at9_.. 

rului doar. la -teriil• cu spac:ific r••l ci - incarc- --• .-f~;. 
~ . ~-·. .· 

losi111 si 1~ -terii d•.cultura 9enerala. Un ••tf•l d• •x-1u·d• 

utiliza.-• a calculatorului il canstitua progruiul •YULC#II•. 

Progra..l cuPrinda intr-un aact·sintetic intr-9a -tari• d• 

la c_.apitalul resp•cUv din 111anualul cla-i a IX-a d• Ucau. -Nai 

.ult, prin. c-• c• CuPrind•, prograaul depa•-t• cadrul 

..,,ualului pUtind fi folosit sila cwrcuril• d• •lllYi pantru a 

pr•zenta intr-un aad nou si &~racttv aea5t& t:c-. 

Pr09r-.al -t• campus din doua -.-1 parti c.-■ POt · fi 

incarcat• si rulate •i ••parat, canfar■ nac-it:atilar i..,u_ dtl 

pradar•• t_i_respectiv.1 pri- part• •FENDNENlL YULCMIC•, a 

daua parte •VI.LCANII TEREI•. Pr-ograaul a fast cancttPUt pantru 

calculatarul_Spactrua 1281< avind ffllYDi ■ d• -1■ t1UPli■antara 

d-tul da-•• A fost folosit in Ucau la cla-le a IX.;• la 

ar■le rac-itulativa d■ la c-italul car■ tr•t-za ac-stat:-. 

El paat• fi folosit si individual d• p-ii da astfel dit 

calculatmire cu scapul d■ a - autoinstrui, d■ _, reillPf"oapata 

cunastint•l• sau d■ • c-•t• nai cuni;iatint~. 

ln incheiar- ac-tei parti intraduct:iva - vrea - •.•••■c­

ca utiliz.--·calculatarului in lactie nu i-• •inlocuir-• 

prof-ului, •subainar-• -autari tat:U. lui d• catre calculatar-. 

Profesorul a fost si va r-in• praf- la el•-• l'latadel• dit 

pradar■ ins• - wr schillba, st una din ac-1:e schillbari -t• 

t~i falosir- calculat:arului in lact:ie~· 

Pri- part■• pr~-..lui - i_.art■ si •• in doua• a parte 

taaretica care -plic• prin i-9ini 9119■91:iva ,f-ul 

vulcanic si un joc in car■ s~nt utilizat• -Jarit•t- natiunilar 

n'3i intilnit:• in part- t:aaratica.Pantru incarcar- Pl'"D9F"aaului 

- tast:•az• &..DAJ> •• si - parn-t• c--■tafanul. ln pri_,l rind 

- va incarca progr-.al •tNCMC 1• car■ gast:ian■-a incarc.,... 

apaţru parti din priaul pr0111r-• un SCREEN$ car■ r-in■ -·acran 
tot ti„ul inc.-cariiJ -ai doua parti d•_.BVTES nwait:■ •pt• si 
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~p2• care c;ontln, conc•tan•te, cite 4 SCRF.ENf.-ori, doc:i fi•c•r• 

.,.. 6912 x 4 bytes1 in final•• lncarc• pro9ra,aul "BASIC 1" car• 

se l!Utal.ansaeza in exl!Cuti• -arindr 

DPTlur.l 

t 11t:ructur-• interna• P••intului 

2 - tectonic• 9lab•l• 

3 relieful •t fen-,ul vulcanic 

4 - vulcano,rtf 

In ece•t -t p-t• fi al•a•a una din aptiunile 1,2 -u 

3.Daca •• •1119• OPtlunaa 4 atunci calculatorul intra in r119i• 

de incarcare <LOAD> pentru incarcarea pri.ului Joc 

(VIJLCANOGRIF) • 

OPTJUNEA t - •tructura interna a pa■intului apare sch­

structurii interne a pa■tntului cu el...,..t•lejca,apanante, iar in 

dreapta j- a li•t• de aptiuni. ln cele doua linii de j- al• 

ecranului - vor derula infar-tiil• privind cel• 4 parti 

ale •-intului1 nucleul intern.nucleul 

e1tern,■-1taua •i sc:aarta C•f19.U. Aloa•ind C - va trece la 

ur-taarea secventa iar cu O - revine la OPTiur.I. 

S.Cv.nt& ur•at:aare cgprinda infar-t:i i d-r:• ._truct:t.ra 

scaartei cunt:inental• si oceanic_. (fiv.2>. l'ladul de lucru -te 

indicat anal09 intr-a li•ta de aptiunt din coltul din dreapta 

;- • -renului. 

OPTIUNEA 2 - tectonica 9labala1 pr-inta i■Partir'ila -r•fetei 

globului ter-tru in placi tectanice (fi9.3) •t in cantinuare 

(apthmea C) ASTENOSFERA (fig.4). 

DPTIUNEA 3 relj,eful si f-ul vulcanica intr-a pri­

i-gin. .. te pr-entat APARATUL YlLCANIC cu eleaantele 

cc,■panente1 VATRA YULCANlLUI, COSlL, CRATERlL. Apasind succesiv 

o tasta oarecare sint indicate - ~ind ac„te el-■nte. ~••ind 

tasta C se trece la o sint-a a activttatii vulcanice iar tn 

continuare sint prezentate d~Cl■Pus FAZELE ERUPTIEI iar la 

aleg.,._ DPtiunii 11 f-ele sint prezentate ani-t. 11isc:ar­

paate fi aprita tastind E[xltl. Din ac„t punct•• poate reveni 

la explicatll <X> sau la aptiuni CD>. Al„ind1 

OPTIUNEA 4 apare .... Jul •PORNESTE CASETOFONlL pentru 
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lncarcar•• jocului•. Prin lnc.,..c..-ea jc,cului prim-.1 parte se 

distru9•1 poat■ fi r■v•zut• doar prin reincarcar•a PrOCJr~"'1Jlui 

d• P■ ca..ta. 

6.1,2. VUL.CANGRIF 

Jocul·prcipun• ■lllYUlui c•r• -t• in fata ecranului sa 

r■constitu■ o ,arila in cr■ se afla cifr• C0-9> si caracter■ 

special■ (+;-s,1/s•,.>. El■vul trebui• sa inlocuiasca ar.•ste 

cif"."• si c.,.-actar• cu' lttar■, abtinind astfel pe fi•ca..-.. linie 

din vrila cit■ un cuvint car■ a fost intilnit in pri„a part~,. 

t-■tica iar in final P• verticala A-l se va obtine tot un 

cuvint: din d-.iul activitatii vulcanice <TECTONICA>. 
Pentru c-l■tarea 9rilei se poate proce-da in doua ~.oduri1 

-tudiind frcvanta -.-it:tei vocalelor (se stie ca in limba 

roaana cele -i frcvante litare sint A,E,I, ••• >,s~ 

-pornind intuitiv (cel -1 cun011cut fenQIM!f'I l99at~ de vulcani 

ERI.P.TIA> cieci - cauta cuvintul ERUPTIE. 

1111Pa ~letar-ea ,arilei la •Apasa o tasta• se trece la 

tncarcar- partit a doua a prowraauluis 

6.2. 1. VULCANII TERREI 

La pornir- c-1:ofonului •• incarca un pravr- lncarcator 

numit •1NC11AC 2• care va •-tiona inc.-cerea ur-toarelor parti1 

_,. de byt- nuaite •p3• si •p4• cont:inind ca si •pt• si "p2• 

t:ţte 4 SCAEENS-uri st pragraaul •aASIC 2• care 9estioneaza 

..,.te SCREEN9-uri. Ac-ta - autolan-aza dUPa incarcare si 

....,... o li sta ele 

OPTIUNI 

1 Aaarica de sud 

2 Aaerica centrala 

3 America d• nord 

4 Oc■ania 

5 Asia 

6 Africa 

7 Eurapa 

a ROtANIA 

9 Z<»E VlLCANICE 
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Al••i"d una din OPtiunil• 1-7 •int preztH1tate continent•le 

respactlvw. cu o lista d• aptiuni co.c.sus,J011> iar in partea de 

rinduri vulcanului 

indicat,tara.tnalti-a 9 er,ul ulti-i erUPtii.daca este activ <A> 

SAU stins CSl. 

OPTJUNEA 8 •· pr•zinta fl!'l'laaenul vulcanic in tara noastras c•l• 

,1oua 9rw,e vulcanice, de nord 

caract-iaticile lor. 

OPTIUEA 9 <ZOIE VULCANICE> 

•i de sud, precum 

prezinta Principal•l• 

si 

zone 

Y11lcanice activa de - TERRA ,_ uttlizaaza acel-•i apttuni 

de.ta Pf"•zantate>. 

6.2.2. TESTHT 

OPTUJNEA O per■ite incar-carea ulti-i part:t • Pf"G9ra■ului un 

Joc sub for- unui t-t •ec,grafic. 1 

Prova■ul - -t• TESTHT si are intrcidu- •i o rutina de 

sintetizar• •vocii.Cel• 14 cuvint• de pe orizontala - pot 

incit pe 

verticala ins-•ta - apara numele darit. La apasar- t-t:•i 

ENTER -t• considerat n-le inscris in -=-t _.t pe. 

vert:icala. S:!.nt per„i- ■axi■ S incercari d_. care ca1culat:arul 

•rat.a el celit dau. ■aduri d• -far-re• n-lui cautat:. Si in 

cazul for■arii corect• a nuaalui in•intea epuizarii celor S 

·t,ncercari per■i-.c•lculat:orul ar•t:• cele doua ■aduri de -for■are 
• nu-lui ,bineint:el- neuitind --1 felicit• pe -:"cel din -f•t:a 

1PCrftnului. 

A■ incercat •• realiza■ prin ac-t pr09r- o aprgpier• 

Av.nt:aJele ,folosirii 

calculatorului pe care a■ incer-cat: •• le pun- in evidenta sinta 

a prezent.ir• •intetica a -t:eriei r---=tivw. ilustrarea prin 

i ■a9ini atractiv•, posibilitate• de a revedea oricare din 

de 

jocurile din finalul fiecarei parti c.re servesc la fixar•• 

t\atiunilor- nou introdu-. Un alt -re av.ntaJ -t• ur-t:arull 

'41evii int.-esati in studiul acestui capitol si car• au accas la 

·1n calculator pot fol011i acest program la studiu individual. 

ln scoale au fost r•alizate si alte pragr- care pot fi 
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folosite la orele de 9a09rafia Si1U in cadrul r.ercurilcr da 

elevi. Astfel progra1111.1l •EVOLUTIA CONTINENTELOR• prezinta 

repartizar- uscatului si a apei pe TERRA in evolutia lor 

impreuna cu etapele aparitiei vietii pe pamint; totul -..te 

prm:entat prin el~mente de animatie pa cal~ulator. O alta 

lucrare numita •RELIEFUL CARSTIC• prezinta structura ,formarea, 

caracteristicile pesterilor. Ara da asE!Glenea o parte care 

prezint& statistic cela -i lungi p-teri din lume.cele -i 

adinci ·iisteri din lwna,precum si citeva recorduri in do,11erfru • 

. Pentru programul •Yl.LCANII• pot fi imaginata unele extensii 

si 110dificari care au c.a sc.op illlbunatatirea lui. Cele 16 

6CREEN$-uri totalizeaz.a 16 M 6912 • 110592 ,deci 

-roxi-tiv 110 K __.ie (foarte 111Ult>,c- ce a necesitat 

iapartirea prc,gruiului in daua parti. Utilizind in- o rutina in 

cod •asina pentru CDfflP&ctarea SCREEN$-urilor (vezi cap.101 si o 

alta pentru decoapactaraa pe ecran, - obtin economiţ 

substantiale de _.ie Un aedie economii de 33-40XI daci cele 

16 SCREENS""'.W"i ar fi incaput pa aprOMi-tiv 70 K. ln acest caz 

ar fi incaput in -i• st cele doua Jocuri,fara sa fie nevoie 

da o incarcare de pe caseta in -■ntul utilizarii lor. De 

a---■nea ~•le 4 prc,graae BASIC 1,\IUl.CNIIGRIF,BASIC 2 si TESTHT 

pot fi scurtate utilizind conventiila de r-rezantare cunoscutei 

10 OCUPA 8 byt- --> VAL •10• OCUPA 5 bytc,s 

deci o economie de 3 byt-

Analc,g - pot falasi 1 

O--> BIN 

1--> S8N PI sau NOT BIN 

3-> INT PI 
Pat fi concepute pe aceeasi id- si alta jocuri.cu alti 

termeni care pat fi alese printr-un aeniu. Ambelor Jacu~i li se 

poate at•- o·rutina de contorizare a ti-ului si de punctare 

pentru ,a putea stabili a ierarhie intre diferiti jucatori. 

Dezavantajul acestui set de prc,gr•- il constituie faptul 

ca prc,grA111ele principale BASIC 1 si BASIC 2 sint concepute 

pentru varianta 128 K a calc~latorului SPECTRUP1 ,d.ci nu pot fi 

folasite pe calculatoare TIH-S. Cu madificari putina si eventual 

cu inc.a o subi-artire a progr-lor acest lucru devine posibil. 

Jocurile YULCAN6RIF si TESTHT pot fi incarcate si separat atit 

P* $PECTRUH 128 cit si pe TIH-S • 
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I RER VULCANII I 
2 R(!C 1utori1 ,rof, 
3 RE" •l•vt 
4 RC" 

111111l11tl S[IIJAN 
FLORIAN JRIITA 
SinD!CA STAOJTA 

5 CLEAR 37886 
• PAPEI! t•: 1~11' t'I 

10 LOAD ··scREENI 
CLS 

IS PAFEII 71 lNl' 11 IRJBHf 
20 LET sJ•' 
30 PRINT AT 21,0tsl 
40 PRINT AT 20,0; ,o LOAI ·,1•coDE 37887,27t41 
60 SAVE ! ell'CODE 378~7,6912 
70 SAV[ ''•l2'CODC 44799,6912 
80 SAVE !'•ll'CODE 51711,6912 
90 SAVE !"tl4'COIE 51623,6912 

100 PRINT Al 20,01 
110 LOAD ·,2·co1e 37887,27041 
110 SAVE • ~2l'~DDE 37!87,6912 
130 SAYE ··,22·co,e 44799,,912 
140 S"VE :•i::·co:~ 51711,6912 
150 SAYE 1 '124'CDD[ 51623;6912 
::g r~i:r,:~sfg•fl 
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I REN VULCANII 2 
S SAYE ! "ant•t"SCREENf 

10 CLS I IIN &Sl17,l2)r 60 SUJ !80 
20 IDRDER 51 PAPER 61 lNK l1 JP.l6KT 01 CLS 
l0 FOR i•0 TO ll1 PRINT AT 0.i; PAPER 11" "1AT 21.Jl-11 PAPER 11• •, NEIT I 
40 FOR 1•0 TO 211 PRINT AT 1,01 PAPER l1" "tAT 21-1 1311 PAPER I:' "1 NEIT l 
fg ~:l:t =f î;!~1,P~P~~r~~t!~~ t~t=~~:"!•~Ar0ţ~f~~!1■intului" 
70 PRl~T AT 9,3·"2 - tectonici 9Jabata• 
80 PRINT AT 11,j:•3 ~ r•lleful 11 f•naaenul"1AT 12,81"~ulcanlc" 
90 PRINT AT 14,31"4 - vul~ano9rlf" 

100 LET sf• '·. • 
110 FOR I• S TO 121 PRINT.AT i.21 OVER Ir PAPER 71 JRISHT l1111 NEIT I 
111 FOR i• 13 TO 161 PRINT AT i,2; OYER I_I PAPER 61 JRl8HT·l11Sr NUT t 
120 PRINT t01AT o,a:•A1e•• aptlun••· 
130 LET tS•INKETS 
140 IF t~<•1• OR tS>"4° THEN 60 TO 130 
150 PR!r I01AT 0,23; PAPER O; JNK 7;tS. 
160 PAU'. 100 
170 60 lu YAL tS•200 
180 FOR i•O TO 7: REAi CI POKE USR "a"+l,ci NEXT I 
18! )ATA 16,56,124,254,56.56,56,0 
182 FOR 1•0 TO 7: READ ct POKE USR "j"+l,ct NEIT I 
183 DATA 56,56;56,254,124,56,11>,0 
184 FOR i•O TO 71 REAi c1 POKE USR "11"+l,c1 NEIT i 
185 lftTA 96,16,32,1&,96.0,0,0 
186 FOR i•O TD 71 REAi CI POKE USR "c"+l,c: NEIT i 
187 JATA 64,166,169,72,1,9,6.0 
188 RETURN 
200 LOAD ! "ell'SCREENS 
201 60 SUI 2021 60 TO 204 
202 OVER 11 PRINT AT 18,231"0-optlunl"1AT l9.231"C-cont "1AT 20,231"?-•u• 

";AT 2lf231'?-Joa , •: OYER O 
203 RE URN . 
206 LET afl1, TO >•"NUCLEUL· Ni ,F•,slllcati.13 1/ca?" 
207 LET a$12, TO )c" se rot••t•-de1aJ1 en•rtlf" 
208 LET aU3, T.O >•"lntarn vlt•za de pro,aure aici 
209 LET afl4, TD 1• 0 5000-6370 t• st1ra lichida" 
210 LET af(5, TO >•'Extern vit•za d• pro,a,are •tr•• 
211 LET aS 16, TO I •"2900-5000 ta stare VÎ ■COHI 
212 LET d(7, TO -l•"NAIITAUA upar1ta de •ca•rta prln°-
2U LET af<8, -TO >•" suprafata flOHOrovi-clc" 
214 LET •fl9, TD l•"lntern• vitera proea,are a.2t•l•~-
215 LET dllG, _TO 1• 0 900-2900 h Nt,Fa,silicati" 
216 LET aflll, TO l•"hterna vitez• ,rop19are 7,lk•t•• 
217 LET afl12, TO 1•"20-900k• P•ridollt,•••••••cloglt" 
218 LET af1l3, TO >•'50-100 t• Astenosfera• 
219 LET afll4, TO l•" orizont aolid•llchld" 
220 LET isl1 LET 1•14: LET adr•300 
221 PAUSE O: IF lNKEYf•"C" THEN SO TO 1dr 
222 IF INKEY$•"0' THEN 80 TO 20 
:224 IF CODE IINKEYSl•IO DR 'CODE ·(INKEYSl•ll THEI 80 TO 226 
225 60 TO 221 
22h IF CODE llNKEYfl•l8 THEN LET isi-2t BD TO 230 
227 LET i•i+2: IF i)(l-11 THEN LET i•l-1 
228 BD TO 240 -
230 IF i<I THEN LET l•I 
240 PRINT iOiAT 0,01 PAPER lt lNK 61 iRIBHT l;1fll, TO l 
241 PRINT tOiAT 1,01 PAPER 21 INK 71 IRISHT tsa,u+t,. TO 
242 80 TD 221 · 
300 LOAD !"e12•scREE!• 
302 PRINT I01AT 1,0; Apaaa o tasta· 0 1 PA~E ~ 
304 PRINT AT 21i151 PAPER 31 -INK 61 JRl6HT 11°0,tlunl(O,C.?,?l 
306 LET •fi I, Tu ·l•"SCDARTA O,Al ,Si,Fe,Ca,Na,Nt,11' • , 
307 LET aSl2, TO l•" •ineralit-rDci •a1a1tic• 
301 LET a$(3, TO>•" ••diaent1re,e•ta■0ttic•• 
309 LET 1f(4, TO >••• . 
310 LET &$15, TO >•"CRUSTA cantln•ntala 30-70 ta• 
l!l LET 1Sl6, TD l•"" 
312 LET afl7, TO I•" Strat H111nntar 10-15 te• 
313 LET aSIS, TO 1• 0 '9f'Hil ,•rtih,cali,r" 
314 LET &$19 TD >•' Strat granitic 30-40 te 
315 LET 1Sl10, TO>•" 9f'&flit•,trH~diorite,9r1lse• 
316 LET aS(11, TO>•" Strat b1zaltic 0-40 te• 
3J7 LET •fl12, TO 1•• roci aa9■atic.-tl•z•lte• 
318 LET a$113, TO !•"CRUSTA oc•1nlca 1-10 t■• 
319 LET 11114, ID I•" Str■t ••z•ltic 
320 LET 1•1• L~T 1•!4t LEJ edr•400r 69 TO %21 :gr tw J.t13 SCREE•• • 
402 FOR 1•0 TO 211 PRINT AT l, ♦1 DVER 11 PAl'ER 61 INK 2: IRl&HT l1sf1 NElf I 
405 PLOT 253,0t JRAII 0,1751 IIRAII 1,01 IRAII 0,-175 
410 PRINT to,n o.o:• · Opti11nt 0-DPTIUNl,C-cont 
420 PAUSE O .,. 
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430 JF JNKEU••o• T-IIEII 6ll TO 20 
••o JF INKEYt••c· THEM 60 to 500 
450 60 TO 420 
500 LDA» ·••1•·scREEN, 
501 PRINT 10,u J ,(11• bn• o tnta ., PAUS[ 0 
50) ov,R 1, PRINT AT 5,22,·o-OPTIUHl"1AT ,.22,·c-cont "1AT 7,221"?-,us ·,A 

T 1,121 ?-Jot •1 O~ER O 
505 L(T 11•• •1 PRINT Al 21,01 PAPER O;sl, PRINT 
I01AT 0,01 PAPER 01st 
507 LET atll, TO I•• PLAC!• 
501 LET atl2, TO t•• ■aJorel10·121,a,d,l, ■ 1tropJ1cl• 
509 LEI at<l, TO 1• 0 NISCARE •> COLIZIUNI' 
510 LET Alt•. TO I•• cutre■ur,1 ,ruptilfincr,tiri• 
511 LH 1115, TO t•• pEfJNITI 
512 LET 1116, TO 1••• 
513 lET ,111, TO t••fOSE 1ropl for■at• prin" 
514 LET al!&, TO I•' 1ubdutll1 plac1lor' 
515 LET al!9, TO t••JoRSALA lant ■untos subacvatic' 
516 LET at<IO, TO l•"RlfT v•I• in dorsala oc,anica" 
517 LET at!JI, TD l••FALIE fisura in 1co1rt1' 
518 LET ,atll2, TO J••• 
i~g ttli'~!!z~{!c~El~~ LET adr•6001 60 TO 221 
tg1 rH"!,!~1,H 1,0,· Apua o la•h. ., PAUSE o 
603 PRINT AT 21,0, PAPER O;st: PRINT I01AT 0,01 PAPER l1••1AT 1,0; OYER I; INk 

7111 
604 PRINT AT 21,01 PAPER 71 INK 01" C - cont O - OPTIUNJ 
,05 lET tf•INKEYS 
606 lf tt••c• THEN 80 TO 60, 
607 IF tt••o• THEN 60 TO 20 
608 60 TO 605 
609 PRINT AT 21,0r' •, LET sf•' 
,10 PRINT Al 2,121 FLASH 11 IRl&HT Ir OYER l1sS t:~ ~:11~K:i.!,!2tH~~A~~ {b 1~!6Hl I; DYER l11S 
615 PRINT Al 2,12; FLASH Or JRl&HT l1 DYER l1sS 
616 PRINT AT J,12; FLASH 01 JRl&HT l1 OYER l11S 
617 PRINT AT 6,2Sr fLASH l1 JRl&HT I; DYER l1st!4 TO 
tig ~~l~~K:~,! 1i5½H~~•~~ {b :~i6HT Ir OYER l;stl4 TO 
621 PRINT AT 6,251 flASH O; IR16HT l1 OYER l:stl4 TD 
622 PRINT AT 7,25; FLASH O; !Rl&HT Ir OYER l;st!4 TO 
623 PRINT AT 16,171 FLASH l1 IRl&HT I; OYER trstl4 TO I 
ii; ~:1~~K:~.!i11ţ~E~L:~"TA1,~~l6HT l1 OYER ,, •• ,.TO) 
626 PRINT AT 16,171 FLASH Or JRIBHT 01 OYER ltsSl4 TO I 
627 PRINT AT 17,17; FLASH O; IRIBHT 01 OYER l1stl4 TO I 
621 PRINT AT 19,81 FLASH l1 OYER l1sSl5 TO I 
629 PRINT AT 20,81 FLASH Ir OYER l&dl5 TO I 
t!î ~:11~K=~-~1~21T~~:e:07iol~~001 C - cont o - OPTIUNI 
632 IF INKEYt••o• THEN 80 TO 20 
6Jl 60 TO Ul 
700 PAPE~ 7: CLS 
701 LET •••• 
705 PRINT AT 0,51 "ACTIYITATEA VULCANICA• r;, 
706 PRINT AT 0,01 PAPER Or OYER li INk 91st1 PAUSE 50 
710 PRINT AT 2,0,• ••uccesiun• d■ •ruptli•linier•"1AT t,2J1•/c•ntr•l•"1AT 3,23;­

•,•re•t•• 
711 fOR i•I TO 31 PRINT AT 1,01 PAPER 2t OYER ·l1 INK 'l;st: NEJT 11 PAUSE 50 
715 PRINT AT 410,•~••natii 1azoasa"1AT S1 6r"fu■aral• paste 200 ?"·~T 6,61"solf 

1h'r"• 100-200 ? ~AT 7,61 •nahU - sub 1011 1• 
u~l's:oR t•4 TO , PRINT AT 1,01 PAPER 11 IR18HT 11 l*K 6; OYER 11~•= NEXT 1, PA 

,~!~1~=l~llI, 1~i~t:~~~t:~~;~~lH~ti~1:;}•~1~;; 1~~Y:it~t-~!i~~t~mr;1· 1AT 8 •211 • 
721 FOR i•8 TO 111 PRINT AT 1,0: OYER I; jRIBH-T l1 PAPER 51 INK 91•f1 NEXT i1 P 

AUSE 50 
725 PRINT AT 14,0i"Praduu solide"rAT 1.,151•/blocuri"LIIT 13,f4t 0 //bo■b■";AT 14 

, 141 •--u,il i I• 1AT 15,141 •\\ni si11uri •, AT 16, 1s, 0 \cenuu 
726 FOR 1•12 TO 16: PRINT AT !,Or OYER Ir IRIBHT 11 PAPER 61 INk l;.Sr NEXT ii 

PAUS[ 50 
730 PRINT AT l7,01'Alh ■1n1fHhri 0 1AT U,41"-TSUNAftl ul ■1rin•1AT l'1,4;'-nar· 

i arutor1• 
731 FOR 1•17 TO 191 PRINT Al 1,0; OYER IJ PAPER 41 INK O;sf& NEXT i, PAUSE ~~ 
73S PRINT AT 20,01"Activlt■t• 11a1tvulcanica"1AT 21,41"-izvaare fierbinti,1heir• , .. 
ni FOR 1•20 TO 21, PRINT AT i,01 OYER ·h PAPER S1 JRl&HT h INK 1,,s: NEXT 1t 

PAUSE 50 
740 PRINT t01AT 0,01 PAPER 21 IIIK 9·1 • O - DPTIUNI · C • cont • 
741 PRINT ,o,AT 1,01 PAPER 71 INK a, JRl&HT 11· Apa~• D tasta 
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H2 lET U•!NICEYS 
744 Jr t••·o· THEN 60 TO 20 
746 !F tf•"C" THEN 60 TO 750 
148 s1 ro 742 
7~0 CLS I P~INT AT 9,121 FLASH 11• FAZELE ";AT 11,12: INVERSE 1:'ERUPîlEI" 
752 PRINT tO:AT 1,01 PAPER lr INK 9;" O - OPTIUNI C - cent • 
754 LET t$•INKEY$ 
156 IF tt••o• T~EN 60 TO 20 
758 JF tf•'C" THEN 60 TO 761 
760 60 TO 754 
761 LOAI 1 't22°SCREEN• 
762 60 SUI 795 
76l LET adr•771 
764 LET tl•INKEYt 
765 IF tf•"O" THEN 60 TO 20 
766 IF ts=•x• THEN 60 TO 700 
767 IF tt•'C" THEN 60 TO IM 
768 IF tt•"N" THEN BOTO 785 
769 60 TO 764 
771 LOAI !'•23"SCREENS 
772 LET 1dr•7751 60 SUI 7951 60 TO 764 
775 LOAD !'e24'SCREENf 
776 LET 1dr•7801 BD SUI 7951 68 TO 764 
180 60 TO 761 
185 CLS I PRINT AT 10,01 FLASH l1"PENTRU INTRERUPERE APASA E [aitl' 
7a6 PAUSE 200 
787 LDAI !"t22"SCREENS 
788 LOAD !"t23°SCREENS 
789 LOAD !"t24"SCREENS 
790 IF JNKEYS•"E' THEN 80 TO 761 
791 6D TO 787 
795 PRINT I01AT 0,01 PAPER 71 INK 91"D-DPTIUNI C-cunt N-aisc 1:,x,llc: 
796 PRINT I01AT 1;01 PAPER 21 JNK 11' Ap1s1 a t1st1 
797 RETURN. 
t00 REN 
805 JDRDER 51 PAPER 61 INK 11 IRJSHT Or CLS 
110 FOR i•0 TO 311 PRINT AT 0,t; PAPER 11" "1AT 21,31-i; PAPER 11• 't NEXT i 
820 FOR i•0 TO 211 PRINT AT i,01 PAPER l1" "1AT 21-i,3l1 PAPER l1' "1 NEIT i 
830 PRINT AT- 1;61",0RNESTE CASETDFDNUL";AT 11,31",entru inc1rcaru jocului:' 
140 LDAI '" 
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I.IER VULCANII 3 
100 101,cR o, PAPEA Or INK ,, CLI 
110 tl" 111611 tln aiil6!1 IIR btl161 
111 POK( 231,:5-1,6 
120 LET af•"tTECOMIARUPfLSRV" 
130 l[T bS•"Ol234~719.••I-." 
!35 PRlNT PAPER 5: INK 11 IRl&HT 11" VIILCANO&RIF IE116RAFJC 
140 Pkllil Al 4.ll:"289.lt2' 
150 PRINT AT 5,11:"•1•62 
160 PRINT AT &,141°/347817" 
lt5 PRINT AT 8.14;"•412" 
170 PRINT Aî 7,121'S6•t• 
110 PRINT AT 9,121°11957-6" 
!90 PRINT AT 10,121"12+62•' 
,OO PRINT AT 11,121' ,9+3756° 
210 PRINT AT 12,111°04117+7" 
!!,'O PRINT AT 2,151 INVERSE ll"A"1IIT 14,151"1" -
23~ fOR i•S TO 131 PRINT AT i,15r INVERSE 11 ovE• ,,. •1 NEll i 
23! LEI SS•' ' 
23,· FOR 1•4 Td 12r PRJIIT AT 1,111 OVER lt PAPH 2J INIC 61SS1 NEIT 
240 PRINT t PRINT 
250 PRINT• lnloculnd clfr•I• 11 caracter•-!• IP•ct•l• C,•+1-11 cu lit•r•,veti 
obt111e •• v•rtic•I• 11-1 uncuvlnt din delleniul ecttvitettlvu canice, iar•• or 

Uo11tal 1!Ut•rHni dl11 1c•IH1 d1>aeni11 •. • 
26G .ET i 1•0 
270 l•EEP o.:s,101 INPUT 'Ceracter■h"tdt" nte ltteru"1lf . i:i ~i~Tsr•o1 fOR J•I TO 16: lf ct•,f(i) TffEN LET SN•J1 LET c1re•l1 LtT 1•16 

273 r• 111•1 THEN 10 ro 275 
274 81 TO 270 
275 li' lf•1fCurel THEN LET S••01 10 TO 211 
276 lt TO 270 
210 ftl i •4 TO 12 
290 FOR i•ll TO 20 · 
300 IF SCREEltf li,jl•d TNH ltT Sl•lt PRINT AT i,J,ua:IEEI' o.os,20 
302 NEIT j 
304 NUT i 
310 l~ SN•O THEI PRINT 10,'Na e ,tn••1 PAUSE 50: 80 TD 400 
320 LE" ii•ii+I · 

·400 IF i1•l6 THEI 88 TO 450 
410 SO TO 770 
450 FDF I •4 TO 121 PRINT IIT I, 151 OYEII li INYERH I I IRIIHT h • • 
4:15 NEJT I 
460 PRINT t01AT 0,01" Apasa • t11t1 'i PAUIE I 
470 IOflER 71 PAPEI 71 JNK Or IRI&HT 11 CLS 
410 PRINT Ar ,,5:• Porfttsc• cas1t9fonul"1AT 11,31",entru incarcllf'ee partii1"1AT 
14,71 fLASH I; VULCANII TERREI 
490 LO,t 'INCARC"2" 

- ll8 -



I Rt" VULCANII 4 
10 CLEAR 37186 
li ERASE !'1nttt": ERASE !'tll'1 €RASE •"•12'1 [RASE !'11:•1 ERASE !'tl4'a ERA 

SE 1 '121•, ERASE !"122'1 ERASE •'123"1 ERASE ! 0 t24' 
20 IORDER Or PAPER 01 lNK 01 tLS 
30 LOAD "'CODE 38887,6912 
40 SAYE !"•ord"CDDE 38887,6912 
SO LOAD! '•ord'iCREENf 
51 PAPER S1 JNK 51 IRJSHT I 

f! r:vs!,!iO 
10 PRJNT AT·o,o, PAPER St INK s, 
90 LOAI "eJ'CODE 37117,27641 

100 SAVE ! ell"CODE 37887,6912 
110 SAYE !'e32'CDDE 447'9,6912 
120 SAVE !"t33"CDDE 51711,6912 
130 SAYE ! 0 t34"CDIE 51623,6912 
140 PRINT AT 0,01 PAPER 51 JNK 51 

1:8 ~i~! ;,:;iVl51i1t9,ăl!t:T2 
170 SAYE ! 0 t42'CDIE 44799,6912 
110 SAYE !" ■43'CODE 51711.6912 
190 SAYE ! 0 t44"CDIE 51623,6912 
200 PRINT AT 0,01 PAPER 51 INK Ss · 
205 CLEAR 50000 
206 LOAD !"■ord"SCREENS 
207 PRJNT AT OiOI PAPEI 51 1• St 
210 LOAI 'IASJ~ 2" 
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I R[II VULCANII~ 
10 roH 2H~e.:z55 
20 ClS t Jill 1Jll9,3Z1, SO SU) 2'.)01 JIii 111911 tlll Yll91 
30 JD~~ER !, FAPER 61 !NK t, IRIGHT O: CLS 
CO FOA t•O 10 31: PRUT AT 0,1: P~HR ti• 0 1AT 21,3l·it PAPEli t,• 0 1 IIEH 
SQ FOR l•O TO 2!t PRINT AT I ,Ot PAPER 11• "1AT 21-i 1311 PAPER 11• '; NEXT 
ţ& ~:J:l :J !:!~t 1r~r1:.~lc!N~ 1•~ 0~:1sHT 1, OPTIUNI 
73 •RINT AT 7,31•1 - Aeerica c1ntra1a• 
7b PRINT AT 8,31•1 - A■t•lca dt su~• 
10 r~INT AT 9,31'4 • Dc,ania' 
83 rR!1T AT 10,31"5 • Asia" 
•• PRINT AT 11,31"6 • Africa• 
90 PfilNI AT 12,3;"7 • Europa• 
93 PRINT AT 13,31'8 - ROIIANIA" 

100 PRINT ~T IC,31"9 • ZO~E YU~CANltE• 
101 PRINT AT 1s.~1·0 • t••l 910,rafic" 
110 Ln •••• 
120 FOR l• S TO l61 PRINT Al 1,21 OYER l1 PAPER 71 IRl&HT 1:sft NEIT 
ICO PRINT IOtAT 0,81'Al1ve optlunea• 
ISO LET tf•INKEYf 
160 IF t•<•o· OR ts>•,· T"EN so TO ISO 
170 PRINT I01AT 0,231 PAPER 01 INK 71tt 
110 PAUSE l 00. 
115 IEEP o.o.,3,YAL llf) 
186 IF ts ■ •o• T"EN 60 TO 5000 
190 60 TO IYAl tt-11•500+290. 
200 RESTORC 2101 FOR i•O TO 7t READ CI POKE USR "s"+l,ct NEIT i 

~~: ::~to,t•~ţo! 2:o~51~~6t~•7~6RÎAD c: POKE USR "j" ♦ l,c1 NEIT 

~~g ::i~o~t•~~o~6fi~4;!~4t~•1! 6RÎAD c: POKE USR 0 q 0 +1,c1 NEIT 
250 PATA 9 ••••• 32,16,96,0,o,o 
260 RESTORC 2701 FOR 1•0 TO 7t REA) CI POKE USR 0 c 0 +i,c1 NEIT 
270 DATA 64,166,169,72,8,9,6,0 
280 RETURN 
290 IEEP 0,06,41 LOAJ ! "13l"SCREENS 
!00 60 SUI 3101 60 TO 330 
310 PRINT IO;AT 0,01 PAPER o, INIC 71 IR16HT 11· - APUI D tasta 

0 1 PAUS[ O 

!l~ ;:J:J 1î'~l.~j~11t:Pl~-8~o!~fu~l1!~rp1~~3~~C-cant "1AT 20,23; 0 ?-sus 
1-flT 21,13,•;-10. • 
320 RETURN -
110 LET 1tll, TO !• 0 kA111Al-Al1sk1-2047a/lYl2 A" 
340 lET atl2, TO >••LASSEN PEAK·C1lifarni1-3l87a A" 
350 LET 1tll, TO l•"IIAZAnA-ll,C1sc1d1·2486• A' 
36G LET aJ(ţ, TO l••PARICUTIN·"•xic-2746a/1943-S3 A" 
370 LET •Hf, TO l•"POPOCATEPETL·"axic·S452a/1947 A" 
380 LET 1f<6, îQ l•"ST,HELENS-",C1sc1d1-22SOa/l985 A" 
315 LET 1tl7, ~D 1• 0 • 

386 LET i•l1 LET 1•71 LET 1dr•7901 LET r•3901 LET rl•400 
387 &O SUI 4101 &O 10 480 ix: c:r, 1g4~,0~~4~r,~ti6:3 
410 RES,ORE r1 FOR C•l TD 1-11 REAi IICl1 NEIT C 
420 RESTORE rl1 FOR S•I TO 1•11 REAi YISlt NEIT &: RETURN 
480 PAUSE O 
:,~ \iT,1•:1~~Ef~tNl~OT;o·;~· THEN 60 10 adr 
495 INK 01 PLOT OYER l1·0,01 DRAM OYER 11 ICil,YCl)1 PLOT OYER l1 0,1751 DRAM O 

VER 11 Iii! ,-1175-YCi>I 
496 PLOT OYER 11 0,01 IRMI OYER lt llil,YCII: PLOl OYER 11 0,175 DRAM OYER I; 

1Cil ,·IL75•Ylil>: lNK 6 
500 IF CODE CTt l•IO'OR CODE I TSl•ll THEN 60 TO 520 
510 60 TO 485 
520 JEEP .01,101 JEEP ,01,251 JEEP ,01,171 JF CODE I TS 1•10 THEN LET i•i-1: 60 
TO 550 
530 LET i•i+lt IF 1>11-11 THEN lET i•l-1 
540 &O TO 560 
550 IF l<I THEN LET i•I 

~ţg ţ:~:i :&::i t:g: ţ:ţ~: ~: 1:~ ţ: ::1:~I 1:.~~~!~.•ta•:1• 10 ' 
580 60 TO 485 
790 JEEP 0.06,81 LOAD ! "e32"SCREENf 
800 &O SUI 310 

NE8RO-Nic1r"ua/l97I A" 
IO>LET'aSCI, TO !s"CERRD 

820 LET af(2, TO l•"EL FUEBO-lluateaala-3912■/l976 A' 
830 LET aSC3, TO l•"IRAZU·Cast1 Rica•3432a/l964 A" 
840 LET 1114, TO l•"II.PELEE·J,natinica-l463a/1902 A" 
150 LET 1Sl5, TO l•"PUCH•l,Sainl Eustalius-594• A" 
160 LET aSC6, TO !•"SAINT CAlERINE·&renada-840■ s• 
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UC LEî ~H7, TO l•'SAN SAL'IAPC•~-Suu<::.,,-J~.;(1,- , 
230 L€î &i(!, 10 ,w•SH~T4 ~~ţ,!~~s~at~••l~-J/SB~ A4 

&9C LET iSl9, TO l•'SGUrfilERE-I.S!,Vincen\l•-12Jlt ,. 
~cc LE! ~•<1D. TO>•· 
91; LET 1•101 LET 1•1: LET adr•l290: LET r ■,40: LET rl•9~G 
9l0 iO SUI 4!0r 60 TO 480 
940 »4TA 42,34,53,22&1 212 1225,41,,0,211,0 
9SO DATA 66,7D,b0,85,e&,7a,46 156,fJ,O :m l6E:uî•gfo121 LOAD! '•33 scmws 

1310 lET aS(J, r~ l•'ACDHC~SUA•Chile-69590 
1320 LET a$(2, TO )c'CKl"IORAZO·Ecua~or-6272• 
13;0 LET aSl3, TO l•"COTOPAXl·Ecu1dor-$097a/1949 
13~0 LET a$14, TO l•'El KISTI-Ptru•582I• 

s· 
s· 
A" 
A' 

13~0 LET dlS, TO l•'ILAIIPU·Jolivia·6S50■ • 
1360 LET at16, TO )•'LlUlLAILLACO-Chil@•6723a 
1370 LET af(7, TO l•'OSORND·Chil•·2660■t1960 
1380 LET ••ta, TD l•'SANSAY-Ecu&dor-5323• 
1390 LET 1$19, TO I•" ~ 

s• 
latent' 

A" A: 
1400. LET l•l1 LET 1•91 LET adr•17901 LET r•l4201 LET rl~l430 
1410 60 SUI 4101 60 TO 460 
1420 DATA 143,102!105,1470138,142,148,106,0 
1;i& i:i~ g~ol~j,, 3toXi·! 1.~:1i~Rti~.0 

!~OiA~~tNi IO!AT 0,01 IRISHl l1 PAPER 01 INK 7,• 

1181 ţ"ICl :î1~!2gi 01N~A~!!o~bPÎ1~NÎ•;:} ;~~i~-!~cont 
7 231"?-jos • l&io LET afli, TO l•"IENJON-l,Aabrra-1350■ · A' 

1820 LET &S(2, TO l•"IASUR-l,Erroaan9a-900• A' 
1830 LET af(3, TO l•"KILAUEA-l,Haw&ii•l247a/1984 A' 
1840 LET at(4, TO l•"lAftIN6TON•Papua-1795a/l95I A' 
1850 LET aSl5, TO l•"ftATAYANU•J,Savali-650■ A" 
1860 LET a$(6, TO l•"NAUNA KEA-t.HaNali-4205• s· 
1870 LET t$17, TO l•"IIAUNA -I.OA-I,Hnaii-4170a/J960 A' 
t880 LET dl8, ·TO )c"IIAUN6A SILISILl-t.hvaii-1858■ A" 
1890 LET a$19, TO l•"NIUAFDOU•l,Niuafoou-llSa/1946 A" 
1900 LET dllO, TO l•"RUAPEHU-1,N.ZHlanda-2800■ A" 

Apau o tasta 

1910 LET aflll, TO l•"TARAWERA-J,N,Zeelanda-lllla A" 
1920 LET -a$112, TO I•" " , 
1930 LET i•lt "LET 1•121 LET adr•2290c LET r•1950• LET rl•l9',< 
1940 60 SUI 4101 60 TO 480 
1950 DATA 144,151l222,83,1922216,223,198,t937161,157,0 mg :m X~o:~2l, ·tă%;1f21 !.i!tcmN1'• 19 • 1 •0 
2300 80 SUI 310 .. 
2310 LET afli, TO l•"ALAll-l,Atlasova•3300a/l981 A~ 
2320 LET &$12, TO l•"ARARAT-Turcia-5165■ S" 
2330 LET dl3, TO l•"ASANA-YAIIA-l,Honshu-2542a/l981 A" 
2340 LET d(4, TO l•"ASD-SAN-f.,l(7ushu•1592■ s• 
2350 LET 1$15, TO )•"IANIIAJ SAN-I.Honsu-1819■ A" 
2360 LET dl6, TO l•"JATUR-1.Jali-1717■ A" 
2370 LET af17, TD l•"IEZINIANII-Kaaceatta-3085■ A' 
2380 Lt::T atll, TO l•"IRCNQ-l,J•n-2700• A" .• 
239~ LET at(9·, TQ 1-·~uJI-YA"A-l,Honshu-3776• g• 
2400 LET afl!O, TO )a"KLJUCEY•KHt:Hth-4750a/l966 A" 
2410 LET t$11l, TO l•'KRAKATAU-l,Krok1tau-8l3a/l883 A" 
2420 LET af(l2, TO l•"NAVON-l,lluzion-2420■ A" 
2430 LET t$1l3, TO l•""ERAPl-1.Java-2891•· A" 
2440 LET atl14, TO )c"PA&AN-I.Nariane-220■ /1982 A" 
2450 LET atll5, TO l•"SE"ERU-l,Java-3676■/1981 A" 
2460 LET at!l6, TO l•'TAAL-I.Luzon-300■/1976 A" 
2470 LET dll7; fO l•"TAftlORA·l,Suaba11•-2&5la/l815· A", . ~m m ::m: f8 :::TOLIACIK-Kmeath/197S A: 

";AT 

2500 LET i•l1 LET 1=19: LET adr=2790: LET r•2520: LET r1•2530 
2510 60 SUI 410: 60 TO 480 
2520 IATA 151,19,162,151,160,148,151,132,162,154,116,154,134,224,126,149,147,ISO ,o . ~~i8 ::i~ A~8,~~:;1~~Ă;s1 12!4~liEit:Nio2,140,10,49,6,36,6,53,5,t4s,o z~oiA~~l"i tO:AT 0,0; PAPER O: JAIBHT I; INK 7:' Apa1a o tasta 
2801 PRINT ~;AT 0,01 PAPER O; INK O•s$1 PAUSE 25 
2802 PRINT AT 0,131 INK O;"O-DPTIUNl~1AT 1,23;'C-cont 
3,23: •1-;as -

2810 LET aS(l, TO l•'ARDOUKOJA-Jjlbouti/1971 
2820 LET a$12, TO >•"CA"ERUN-Ca■erun-4070• 
2830 LET af(3, TO l•"F06D·l,Capul Y•rde-2829• 
2840 LET a$(4, TQ l='KENYA-Kenra-5199a 
2850 LET a$1S, TO l•'LA FOURNAISE•l.R~union-2631• 
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SIIO ,11usE O 
3820 PRINT AT 01231 JNK OL PAPER 61"0-0PTIUNJ"1AT 1,23:"C-cont !121 ;,~iE302s, '-ias 
3130 LET atll, TO I•" SRUPA VULCANICA DE NORI 
3140 LET at<2, TO 1•• O•s Butii Tiblas 1447-1840." 
3150 LET atCl, TO l•"-rocl YUlcanica,sedi••ntare • 
3160 LET atC4, TO 1•"-botatl ln ••tal• ••f•ro,sa 
3&70 LET atCS, TO l•"-conuri fare crat•re 
3810 LET etl6, TO I•" 
3190 LET .,,1. TO,.. 8RuPA vu•tANICA IE su, 
J:fg tlf ::::: î8 1:: .• ~~tf 1~::,tf~,r=t~o.~t'!t~J: 
3920 LET att:O, TO l•"-pr•zinta crat•r• 
3930 LET atlll, lD l•"-L.Sf.Ana -crat•rqJ N.Ciuaatu •, 
3940 LET afll2, TO l•'-1ndezit• d~r•,tufurl Yblcanica• 
3950 LET aSlll, -TO l•'-aHDI CO:Z1inoara •harale • 
3951 LET &1114, TO I•" • 

J;~J ~~Ts~Î13~st~T,t•}: ~o~~T adr•41' 0 

"1AT 2,23;"?-sii 

3955 FOR Y•9 TO 141 FOII 1•2 TO~, PRINT AT l,YI OvER I; PAPER 7; JRl&HT 11 lNK t 
!;s;,,:~~l i: :t{i1: r. 
3999 FOR Y•l4 TO 9 STEP -11 fDR X•S TO 2 STEP -Ir PRI•T AT l,YI DVER 11 PAPER 71 
.~:~s~luît i:Ki:t~R;, NEXT ,, NElT Y 
4002 LET Tt•IIKEYt1 JF ts•·c• THEN 68 SUI 4024, 6D TO &dr-
4004 IF Tl•"O' THEI 6D TO 30 
4006 IF COIE !TU•IO DR CDIE· :tsl•II THEN 8D lD 4010 
4007 60 TD 40C2 
4010 !CEP .0!,10: IEEP',01,251 JEtP .01,171 IF CO,E ITll•IO THEN LET i•l-lr 6D T 
O 401l 
4012 lET r•i•lt IF l)Cl-11 THEN LET t•l-11 60 TO 4017 
4013 IF 1•6 THEN 60 SUJ 4024: SO SUI 3955 
4016 IF i(I iHEN lET i•l 
4017 IF 1•7 THEN 60 SU! 3999t !;0 SIJJ 4022 
4~!! !'~!~! ~O;~T O.Ot PAPER !; !Nk 61 BRl&HT 
◄020 PRJN1 I01AT l,O; PAPER i; INK 71 IRl6HJ 
4022 FOR Y•!5 TO 19: FOR X•6 TO 10: PRINY· AT 
O;" 't NElT lt ~Eii Y: RETURN 

!\J~f;~.1~~•/:•si0rb 4002 
l,Y: OYER 1; PAPER 7; IRl8Hl 11 INK 

4024 FOR Y•J9 ro 15 STEP -1: FOR X•le TO 6 STE~ -1, PRINT AT l,YI OYER I; PAPER 
7: INK O; IP.l6HT 01• '1 NElT l: NEJ1 Y: RETURN 
4290 JEEP .O!,l4t LOA; ' ·•ord·stREEN6 
p9S PRIN.T t01AT 0,0; PAPER 21 JRIGHT t; INK 7; • AP&H D tuh 

4300 PAUSE O 
4305 PRIN1 AT 16,01 1111( O; PIPER 6; 0 0-0PTIUNI"; { 
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• 0 1AT 21,0;•?-jol 
4310 PAUSE O 

AT l?,O;"C-cont 

4315 LET i$(1, TO>•' Pen,katt••tka Ar~.kurll• 
4320 LET &$12, TO>•' Arh.J•pon•i 
4325 LET aSC3, TO>•" Arh,lndon•zian 
4330 LET at(4, TO I•' Aeerica Centrali 
4335 LET a$tS, TO l•• A ■•rica dw Sud 
4340 LET &flb, JO ls' Riitui Est African 
4345 LET aSl7, TO )c' Zona nediter1nlan1 
4350 LET d (8, TO )s' . 
4355 LET i•l1 tET 1•8: LET adr&5000: LET r•43561 LET rl•4357 
4356 IATA 9,lli13i12,15jl4,IO,O 
4357 DATA 28,2,,2~,8,9, 8,J6,0 
4358 IATA 6,6,6,3,4,l,6,7,5 
4359 RESTORE 4358: Dlft Zl6lt FOR F•I TO 81 REAi ZIF)r NEIT F 
4360 60 SUB 410 

:ii~ =~~~olE54~6~; 0iÎft5r?ar, FOR F•I TO 81 REAi KtFl1 NEIT F 
4370 LET l$•INKEYS 
4375 IF u=•c• iHEN 60 TO adr 
4380 IF TS•"D' THEN 60 TO 30 
4385 IF CODE <Tfl•IO OR CODE llf1•11 1'tfEN 80 TO 4395 
4390 60 TO 4370 
4395 JEEP , Ol, 171 IEEP • Ot ,251 IEEP .Ol, 10 
4400 IF CODE ITS)•IO THEN LET i•i-lt LET iv•i+I: 80 TO 4420 
4405 LET i•i+l1 LET ivai-11 JF t>ll-11 THEN LET i•l-11 80 TO 4422 
4420 IF i<I THEN LET i•l 

::~~ ~~l=} :i1:i,~~~~,~~p~~E,11!"~AitR•~~,~r 1,KF~,,1, 1,1f~~t I~ ~LASH ,,. -
4421 RE" IF I•l OK l•L-1 THEN 80 TO 4430 , 
4429 PRINT AT xlivl 0,<iv>i OYER 11 PAPER KIIYl1 INIC ZIIYl1 IRl&HT 11 FLASH o,•• :~~g ::.:."!1:g1:~ At.' PAP R 2, INK 71 IRI6HT hdli+I, TO )t 80 TO mo 
5010 CLS . 
5020 FOR I•O TO 211 PRINT AT 1,0r PAPER 01• "1IIT 2l-J,3t," "1 NEIT la FOR 1-0 TO 

Sl1 PRINT IIT 0,11 PAPER 01" "1AT 21,31-11" "1 NEIT I 
5030 PRINT AT l,61"Porn••t• c•s•tofonul"1AT l0,91"p•ntru "1 INVERSE 11• TEST• 

.1040 P~INT AT u,2, INVERSE t;•ATENTIE !!!"1AT 19,31 INVERSE o,· H dhtrut• pro 
trHul 
:1050 PRINT AT 20,lr"Pentra anallf'e ap1sa •, FLAIK h"O" 
5060 PAUSE O 
t18 ~JTtj!:l•~i:·ao re so10 1090 IF tt••o• THEN 18 TO I, 

100 ~RINT AT llfll 
110 LOAI- -"TtSttl " 
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R(ff ~VLC~Hl I I, 
2 ClEAR 5iq99: luA» ··cc»E 
~ JDR~ER~o, PAFER o, rnr 7: Cl.S 
4 LET sw•O: PCKE '!658,S: POKf 60211,28 
5 PRINT AT O.I: P~P[R 41 !NK i;" NIC TEST ·1 IRIGHT 1,•cu·1 IR16HT o,· Sl ·1 

tRl6HT l;'DESPRE"; IRl6HT 01' VULCANI • 
6 LET ll•'KlK TEST (U 51 »ESPRE VULKAN' 
7 60 SUI 9000 

10 DIN Alll4,ll)1 JI" Rll14,9l: DIN r(l41 
li fOR i•l TO 141 LET clll•ll1 NEIT I 
20 LET Al!I. TO I•" LAHARI • . 
21 LET Rlll, TO l•'LAHARI' 
30 LET Al<2, TO I•" VULCAN• 
31 LET R1!2, TO l•"WULKAN' 
40 LET Al(J, TO l•' CRATER• 
41 l[T Rl<J, TO l•"KRAlCR" 
~O LET All4, TO I•' CON' 
SI LET Rl!4, TO l•"KON' 
60 LET AIIS, TO l•' CRUSTA• 
61 LET Rl!S, TO l•"KRUSTA' 
70 LET Aflb, TO l•' TSUNA"l • 
71 LET Rf!6, TO l•'TSUNANI" 
80 LET Al17, TO l•' FUJI VANA' 
81 LET Rl17, TO l•'FUZI !ANA" 
90 LET Af(8, TO l•" VATRA' 
91 LET Rt<8, TO >•"NATRA' 

100 LET Af<9, TO I•" NA6NA • 
101 LET Rf!9, TO l•'"A6NA' 
102 LET AIIIO, TO l•' &HEIZER • 
103 LET Rf(l0, TO l• 0 6EYZER' 
104 LET Al(ll, TO l•' RELIEF "1 LET Rllll, TO l•'RELYEF" 
105 LET Al!l2, TO I•' CALDERE "1 LET R$(l2, TO l•"KALDERE' 
106 LET AS(l3, TO I•' FOSA '1 LET A$113, TO l•"FDSA' 
108 LET All14, TO I•" RIFT "1 LET Rl(l4, TO l•'RIFT" 
109 ID SUI 1101 80 TO 115 
110 FOR J•I TO 141 LET lf•Rf<J, TO 11 PRINT AT J,ll1AS<,, TO )1 10 SUI 9000t NE 

IT J 
111 LET 51•" 
112 FOR l•I TO 141 PRINT AT 1,71 OVER 11 P4PER 2;511 NEIT 
ii~ 60 SU) eb01 RETURN 
115 LET ll•"DEKALIND KORESPUNZATDR KUYINTELE PE ORIZONTALA LA UN ftONENT DAT SE 
V~ OITllNE PE VERTIKALA NUftELE IOUA KUYINTE UNUI VESTIT YULKANOLOG IL POT 

l 6ASI' 
120 PRINT• Decalind corespunzator cuvinte-le pe orizontala, la un ao■entdat 

,e v1 obtine, pe verticala,nuaele 12 cuvinte! unui vestitvulcanolog, li pot 
i ·••i?. 

121 6D SUI 90001 RESTORE 1221 FOR l•O TO 7: REAi C1 POKE USR ·s·+1,c1 NEXT· I 
122 DATA 16,56,t24,254,56,S6,56,0 
123 RESTORE 124: FOR 1•0 TO 71 READ C1 POKE USR •~•+1,C1 NEXT 

IJ~ :rJ~o~t·i~6~6F~~ 4i!i•tg6t:'RÎAI Ct PDKE USR "L.'+I,C1 NEIT 
126 IATA la,48,126,254,126,48,16,0 
127 RESTORE 1281 FOR l•O TO 71 READ C1 POKE USR 'R'+l,Ct NEXT 
128 DATA 16,24!252,254 1252,24,lt,O 
130 PRINT Al 2 ,14; FLASH l1"AI ; INVERSE 1; 0 5 "1 INVERSE 01"INCERCARI' 
131 PRINT IO;AT 0101 PAPER 2; lNK 61 IRl6HT 11"? - sus ? - dreapta ENTER 

'; PAPER 31 lNK 71 ? - jos ? - stinga nu■ele' 
132 LET ll•"AI CINC INCERKARJ': 60 SUI 9000 
140,LET HS•"HAROUN TAZIEFF" 
145 LET T>1I 
150 DI ft I ( 141 

lt? ,a~Ai~l 0t~·f!~'AtiD2i1if;1N~i1'î 
165 60 TO 1000 
180 DIN cfll41t LET cfc' ': FOR i•l TO 141 LET cSlil•cf(il+SCREENt 
11,161: NEXT i 
190 PRINT AT 21,lb1 FLASH I; INVERSE I;' ';5-T:' "1 INVERSE 01 FLASH 01AT 21.31 

: INYERSE I; T 
200 IF Hf•c$ THEN 6D TO 500 
210 LET T=T+I 
220 IF T<•S THEN PRINT AT 21,0;' ";AT 21,0; PAPER 5: INK I; BRl6Hî 1 

;"NAI INCEARCA': LET Bt=•~AI INCEARKA": 60 SUI 9000: FOR L=l TO 10: BEEP 0.01,10 
+L: BEEP O,Ol,20-Li NEIT L: 60 TO 1020 

230 BEEP 0,5,15: PRINT AT 21,0; PAPER 6; INK !;' !NI PARE RAU - IT! ARAT EU': 
LET B'•"J"I PARE RAU ITZI Ai!AT EU": 60 SUI 90001 PAUSE 50 

24(1 60 TO 600 
500 IEEP 0.6,301 PRINT AT 21,01 PAPEA 6; INK O;'FELICITARl !!! ASA E! PRIYESTE 

!'1 LET IS•"FELICITARI ASA E PRIVESTE'1 60 SUI ~OOO: PAUSE 50 
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6J~•,eiNi~~, 20,0: PA~ER 7: IN~ O; i~l&kT 1:"Y••iaot& I": LE! !l•"YARIINTA u~u• 
60~ eo SUI 2000, 60 SUB 110 
bOb FG, i•I TO 14: PRINT AT i,61' ': NElT 
b08 FOR 1nl TO 14 
60~ IF l•I THEN PP.lNT AT I ,61'>': GO TO 6!~ 
610 PRINT AT 1·1,6;" ':AT 1,6;'>" 

tl~ 1ie;<Îi!o1Î~~~2&o TO 700 
6!9 FOR J•O TO 1<11 
620 IF 1(11•0 THEN 60 TO 6SO t~î :~1~i.A16~,ll•J1 PAPER 21ASII, TO I 

632 JEEP 0,1,20 
635 PAUSE SO 
640 NEXT J 
6SO NEXT I 
655 JEEP 0,9,0 . t~~- ~~~-~;Au~oTĂli•~:1~1sGTsbi1*bo~~P~g 1b 11~ 7; OVER t: IRJGHT i:• ., NE1r 1, 
tiî ~Î~uiN1 TO 14, PRINT AT 1,1,1 PAPER 61 INK 1, OYER 11• •, NEXT 1 
670 PAUSE 200 
671 IF sw•O THEN 60 TO 675 
672 PAUSE O: 6D TO 5000 
675 FOR i•1 TO 141 READ J<il1 NEXT i 
676 DATA 2,0,-1,3,2,1,0,2,3,0,1,·2,4,2 ,1a PRINT AT 20,22: PAPER 71 INK 01 JRl6HT 11'Yartanta 2': LET IS•'YARIANTA DOI 

'1 60 SUI 9000 
680 LET •••11 60 TO 601 
700 FOR J•O TO AJS (11111 
iig ::,~To~I.Joll-J: PAPER 21Af(l, TO I 
730 PAUSE 50 
740 NEXT J 
750 60 TO 650 
900 STOP 

1000 LET llnle•lt LET calaana•ll 1001 JIN c 1141 
002 FOR i•I TO 141 LET clil•l11 NEXT I 1010 PRINT AT Jinie,61">" 
015 LET llniev•ltni ■ 

1020 LET U•INKEYf. 
1030 IF CODE tS•tO THEN LET·linte•llnle+l1 60 SUI 1200 
1040 IF CODE U•ll THEN LET ltnie•li11ie-t1 60 TO ll.00 
1050 IF CODE tS•9 THEN LET clllniel•clllnl1l+l: 60 TO 140e 
1060 IF CODE tsc8 THEN LET cllini ■ l•clllniel-1: 60 TO 1508 
1065 IF CODE tf•13 THEN· 80 TO 180 . 
1070 60 TO 1020 
1080 PRINT AT llni,,61">• 
1081 IF linie•liniav THEN 60 TO 1088 1&3~ ,~i~T0~J.~~niev,61" •• LET liniev•linie 
1087 JF CODE tfclO DR CODE tf•ll THEN 80 TO 1020 I&:~ ~~l~T0~J.~~~1;0c~b!"1%i' PAPER 21AS<linie, TO 11 LET linlev•linie 
·1090 60 TO 1020 
1200 IF linie>14 lHEN LET llnie•l4 
1201 PRINT AT 21,0;" "1 60 TO 1080 
1300 IF linie<! THEN LET linie•! 
1301 PRINT AT 21,01" ": 60 TO 1080 
1400 IF clliniel)15 THEN LET cllinlel•l5 
1401 PRINT AT 21,.0;" ": 60 TO 1080 
1500 IF clliniel(7 THEN·LET clliniel•7 
1501 .PRINT AT 21,0:" · "1 60 TO 1080 
2000 FOR i•I TO 141 PRINT AT i,71 PAPER 21Sf: NEJT i: RETURN 
5000 CLS 
SOIO PRINT AT 7,31"ln speranta ca lucrarea":AT 9,61"nu v-a dezaaa9it'1AT 12,1: F 
lASH 11 YA "ULTU"ESC PENTRU ATENTIE' 
; 0i?.:~!~IA~T1A~s:,;~~:f·~f:~î~-:a~1nel'1AT l6,l1'Jrata Flgrian';AT l7,11'Stroit 
5025 PRINT AT 20,0r'LICEUL IE INFOR"ATICA Tl"ISOARA~ 5030 LET J$•'1N SPERANTZA KA LUKRAREA NU NA DEZANACIT NA NULTIUHESK PENTRU A 
TENTZIE': 60 SUI 9000 
5040 LET Jf•'PROFESOR SERJAN "ARINEl IRATA FLORIAN SIRDITZA SJNONA E 
LEVI KLASA A DOUASPREZECEA A' LICEUL DE INFORNATIKA TINISOARA" 
5050 60 SUI 9000 
5060 PAUSE 1000: STOP 
8000 LET JS=" 
8010 INPUT LINE I$ 
8020 JF JS<>"' THEN 60 SUJ 9000 
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ao:so so TO 1000 
9000 UT 1•61024 
9010 LET lf•l1+CHRf O 
9020 fOR 1•1 TO LEN bf 
9030 ,o~E a•i·l,COJE IS(i JO li 
9040 UIT I 
9050 POJ.E a ♦i,O 
9060 fDM 60214,96 
9070 Pc»:E 602l5,2l8 
9080 RANDOftll! USR 60000 
9090 POKE 6~214,58 
9100 POkE 60215,237 
9110 RETURN. 
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CAPITOLUL 7 

IJOLOGIE 

7. l. &na.A VEGETALA 

A... vazut in c•pitol•l• prec~ent• cu• INF"ORNATICA •juta la 

rred•re• •1 f1x•r•• cun011tint•lor din dif9rit• stiinte.Dar din­

tre toatP. materiile de invata•int c•r• •• pr~au in liceu •i in 

scol ii• 9•ner•le, BIOLOGIA ••te unul din cele ••i bune ex-le 

1n sen~ul obsprv•rii avantaJ•lor adu•• de calculato.-:autoinstrui 

r .... .-utove..-ificarea,ani-re• unor proces• etc. 

ln acest context•• ales un progra• care ur••r•st• doua 

dintre acest ••P•cteaverificarea si fixarea cunostintelor si 

rredarea cu ajutorul calculatorului. 

Pri•• parte a pr09raaului •• refera la lectia STRUCTURA SI 

ULTRASTRUCTURA CELULEI VEGETALE din -nualul d• clasa a IX-a. 

Dura ce profesorul a prlfdat lectia el poate folosi ac-t pr09ra• 

fie in cadrul aceleiasi ore,p•ntru a fixa elevilor tar-,ii noi 

care apar.fie in or• ur-ta.re pentru •-i asculta pe •levi. Vom 

~lege cazul al doilea si voa arata cua decurge o astfel de ora 

dP. biol09ie. 

Dupa incarcarea prograaului,pe ecran va aparea ultrastruc­

tura celulei _veqetal• pe care se observa toti c-onentii aces­

te1 a:Perete celular,-abrana,nucleul,cit0PlaS1N,Mitocondriil• si 

allele(•1g.ll.Dupa apasar- unei taste voa avea afisat aeniul 

Hig,21: 

STRUCTURA CEl..lLEI 

2 DIVIZIUNEA NITOTICA 

Prin apas•r•a'tastei t ajung- la part•• pr09ranoului care 

ne intereseaza.P• ecran av- din nou structura celulei iar in­

tr-o parte apar• pri•• intreb•re.Fiecareintrebare are ur•atoarea 

forma:se dau niste indicatii cu privire la rolul sau functiile 

in celula a co-onentului cautat1ur-aza trei raspunsuri posibi­

le din care elevul trebuie sa-1 •1-ga pe cel corect.Prima in­

trebare are ur•atorul enunt1 

•cONSTITLIENT Fl.JNDAttENTAL. AL Cf:LLLEI 
CARE 11 CONFERA FORNA PROPRIE. 
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1 NUCLEUL 

2 HEl"IBRANA 

3 CITOPLASl"IA • 

ln acelasi t.illlP o sageata indica po~1tia comPO<'Pnt1.1lu1 cau­

t.at pe i-gin- celulei(fig.3). 

Elevul trebuie sa tast.eza 1,2 sau 3 alP.91r,d a,;t ♦ P.l unul n,n 
cele trei raspunsuri posibile.Calculatorul anal iz,:,,uil r,1,;,-,,.rr,·-,ul 

si afiseza in coltul din stinga sus daca elevul a „tiut ""'-' d,~ca 

a gresit..indicind varianta corect.a precum si num<:1rul ,jp r.1c·,pun· 

sur_i corecte si gresite<fig.4 si fig.5) .Apoi se tre~e la intre-

barea ur-toare unde se lucreaza analog. 

Progra.,..1 contine noua intrebari dar numarul lor poate fi 

•arit usor.Pentr-u fiecare r-aspuns corect elevul pr1mesti;, ,m 

punct,plus un punct din oficiu,la sfirsitul setului de intrebar, 

afisindu-se rezultatul final si nota obtinuta de el1'v pent.n.1 ,1-

c-t: exercit:iu. 

Bine-nt:eles profesorul poat.e sa-1 puna pe elev ~a-~, moti­

veze r-aspun$ur-ile pentru a fi sigur ca acesta n1! "qhic..,st,:," •;o­

lut:iile,ca apoi,pe baza notei date de calculator si a celorlalte 

laaurir-i date de elev.prof-or-ul sa-i dea nota cuveni t,1. 

Ac-ta parte a pr09raa11.1lui poate fi folosita de catre elev 

si far-a ajut.or-ul unui pr-ofesor,adica ca o aut.ov.,.ificare,dupil c.e 

a invat:at: lect:ia. 

A doua par-te aste un program de predare a bioloqiei pe cal­

culat.or.A f011t: aleasa lectia •ntVIZIUNEA l"IITOTICA• din acelas, 

11&nual. 

Cind calculatorul afiseaza meniul (fig.2) se apasa ta~ta ~ 

Pe ecran va.,..,._ o celula la inceputul diviziunii precum si 

fazele ac-t:eia(fig.6).Un cur-sor alb ne va spune ca ~i<"tem la 

int:er-faza.Apasind ci te o tasta vo11 trece prin toate fazei P. di vi·· 

ziunii •itotice,for-- celulei din stin9a 111odificindu-sP analo 

(fig.7 si fig.8).Tinind o tasta apasata in continuu obt1n,,m o 

ani111at:i• care prezint.a diviziunea celulei,trec1nd prin toate fd­

zele,pina la formar-ea celulelor- noi .Acesta este "'"rele -w,1nta J 

adus de calculator-,ani111atia.deoar-ece nici unul din m1.iloacPle 

act.ual • de predare nu poate reda mi se a.reia « doar uneor 1 un m1 cro·­

SCOP dar- pen_t:r-u o exper-ient.a se pierde un timp pretios din cele 

50 de 111inut:e ale orei). 

Diviziunea poate· fi vizionata dP c-, cite ori .r,rofes;.:,rul 

4iind obligat sa inso~aasca aces~a trer.P.re 1n rev1~ta d fazel~r 
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....-1n -Pl lcatU -ec:t• la ftac.-• din acest• ~ • 

._.. cwa apar-• •H-t st P• ecran,-,...tnd •i . .ultan la•t•l• 

CAPS SHtn st W prop--1 - va rwintoarce la -iu. 

J'c•••t• part• po.u fi folosita •l de catr• •l•v ain9ur-

p.ntru • 1nvata lectia. fara prof- htYWntual cu un --

nual in ■ina),adlca pr09r...,l poat• fi folosit P9"tru autoin­

struire. 

J)upa cu• - _, pr..:izat,PrOlltr'&IIIUl poat• ·U ie-tatit sau 

c-l•tat duPa placul fiac.,.uia ....,.po.-nind de la •1.- pot,. __ 

liza prOOJr"•- pentru alt• lectii d~ biol09i• din ..nual•I• sc:o­

! !'r ... ln ac•'lit '!HH>5 conaid9r- id-la c:olabarar- unui tub: tcr d• 

biologi• cu un •lev pasionat d• calculata.re C-■ntu,;a 9Ulbru al 
/ 

cercului d• infar--tica din scoala). 

s.,.,._ ca.ac-t ,.,-avr- va va canvinv• ca tfl'fcraattca paat• 

aj,Jta si la prlldarea sau varificarea cun0t1tintelor de biologi■ 

si ca prgpriila d-avo.stra progr•- in •c.-t doaeniu - i ■,.u-
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I Hfl · ·c•l•la .... tala 
2 Hit autwh •lnl OYIJIU Hllllt-
J ffll lltAIOS IMltSttlHlfflt 

10 Hit INITIAl.tlillRt 
12 IORIEI 11 IIUIIIT t1 PAPER 71 1• 11 CU 
13 FOII i-0 TD 151 REAi a1 f'tlCE USR "a"+t,a1 IIEIT t 
14 IATA 1,2,4,40,41, 120,96, t2t,1,6,JIO,t2,N,H,M,121 
HI RESTORE 15 
17 1111 slf3,21t 
20 LEJ •••• 
25· llfl 1Uth IHI y(ttJ _ _. -. 
30 FOR t•I TO 111 REAi 11CU,1Ulr NEIT t . · .. 

· 3!5 IATA &7'4,4500, 176,4500, 171,~, 180,4500, tl2,4900', IM,4SOt, 186,4500, 111,4H 
0,199,4500,l92,4400,195,4400 _ -

40 II" al9,1)1 1111 ttl9,64l1 II~ rtlt,3,211 
45 FOR t•t TO 91 REAi all,ll,alitll,aU.,21,aU,Jl,ali,41,aCl,5J,afi,6J,aCl,71, 

Ulil rSli,lllrlU,21 rlli 311 IIEI l . 
50 DATA I, IS,2,21,20i)_7,26,2.1.:toNSTITIIEIIT UIIVIRIIII. Al CELIN.U CARE li C8NFEII __ FORIIA PROPRIE","NutL~u•,•t1Elln1AIIA","CITill'LA9'1A 
51 IUITA 2l.5, 16.1,12 ,29,18,1, 3, "PRODUS Al CJTOPLASIIE'I", "IUTOC811RII•, "CLOR8PlAITI-.• 

","PERETE C~LULAK" 
52 DATA-1,14.1,2 121 1!7l6,lll.2,"CONSTITUEIIT FUNIAIIEJITAL Al CELUltf VIJ","APAll•Ta 

l BOL8l',"tJTOrLRSIIR, NUCL~OL" 
53 DATA 1,15,2,21,!41&,23,l,"CONtTJTUEIIT CAH CONTIR ADII 91 llflll","IIIICLEIIL•,•11. 

ETICUL EfilOPLASIIATIC , tlEIIIRANA" · · 
54 DATA 2,512, 12, 17, 10,20,3, "III INTERIORUi. NUCLEULUI•, "CtTDPLASlh\", "ClOROPLASt-

E" , "NUCLEOLUL -
55 JATA 1,s,1s,12,2,,1.,13,3,"SJSTEII ~•RE ASJIURill TRAIIS-PORT!!f, INTRA 91 IftTERlt 

GLE-CULAR", IIITOCOIIIRI ,"PERETE 'ELULAR ,"RETICUL EIIIIOPLASIIATIC 
56 DATA 1,14,15,21,29,11,12,2, APMAT CU IIIILTIPLE FUNCTII","IIUCLEU","APillllATUI. 

&OL&l", "CLOROPLASTE" - -
57 lll~TA 1,14,2,21,16,7,11,1,"UZJNA EIIERIE-TICA A·CELULEJ","NtTDCONIRl","IIUCLEOL 

•• •cnOPLA&IIA" . 
58 !ATA 2,st1,,12,2,,10,12,2.•coNFERA CELULEI CULOAREA VERff","NIICLEU","CLDIIO~ 

1.ASTE , ""EII RRNA · 

i 
60 ''" f 113 71 65 FDlt·i•l·.to 131 RIE'AI fU,U,fli,21,fU,31,fU,U,fU,Sl,.U,61,fli,71r IIHT 

70 IATA s,o,ş,2,,12B,0,5l.Oil0;2,ll,ll,0,5,0,l0,19.1,ll,21,0,S,0119,2l.2l,28i0 
7t IATill 7,2,6,5,te,25,t,,,-.:,0,0,7i7,l,7,2,t,23,7~,10,1,2,7,ta,v,21,1,l,2,1,l6,2 

3, 21, 30, 1, 2, 7 ,0,3,21, 27, I ,6-, 1,3, 7, 1:,,23, l .. 
72 IATA 7,2,fl11,Sl,15,fl12,Jl ♦S,26,I 

l~i =~A ~E:ii7,7,19,23,0 
105 &O &Ul UOO: 
li~ PAUSE O 
115 FOR lr-1 TO 13 . 
120 PAl'ER fUc,111 1111( fU;fl1 flllNT Hl,71 
125 LET al•fl~ 1311 LET ••••••,411 LET alaf-(k,5>1 LET •tafl.,6) 

. 130 -10 SUI 40w -

.11, :l~lHţ ti PAflER 61 IH-0 
140 PRINT Al Htl,31+1,Jlr 111\IE.RBE tr• ctLULA 40>PRINT AT flU,31+1,lll IIIVER 

SE 11" CELULA 45>PRINT AT fll.,3)+3,81 I STIIU 
CTURA"c•AT f!Jl,31+4,l6t"CELIILEl"1AT fU.;31+6,11"2' IJVIZJUIIEA"1Af fltl,3J ♦7,151" 
IIITOTJ A" 

ISO PAPER 1r INI( 2 . 
160 LET a1•H12,311 LET bl•f-U2,4h LET H•fU2,6h IRIBKT h LET cf••PRD&RAIKll. 

l1 LET l•lb2-fY!tf~2:A:1o:u. 41~SENELE IRASDS·BAR&INŞ!INTU"1 _LET •· 
161 PRINT IRIBHT Ot INIC OtAT l·l,81 "·Atia-■U I sau 2" 
I 65 IF I NKEV$a" t" THEN LET· nlt•l OOO: 80 l8 115· -
170 IF INKEYf•"2" TIIEN LET walt-20001 80 TO 115'. 
175 IF INKEVf•"&" THEN ROII 9800 
180 &O TO 165 
220 80 TO Hit 
999 .STOP 

1000 REII CELULill-
1005 IORIIEII 71 f'APER 71 ltllC 01 HNUIT tt CLS 
1010 PAPEfl" s, INIC o,·90-su1 4:JOt .. 
101!5 LET •l"WP01 PAUBE t 
1020 FOR k•1 TO 9 
1025 LET at•atlr; 111 LET fll•a0t,2h LET a2aa llr,311 LET b2•allr,41 
1030 LET curact•atk,7h LET 11xaa<1,,SI: LET JtJ•&!k,611 LET ••-t•••li LET dCH-rO 
tk,111 LET Ul21•rf(k,2lt-lET stlJl•rtlk,3) 
1035·80· SUI 3000 
1040 PAUSE 11 PAUSE lt­
•o45 80 'SUI ·4300 
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"dlS(,.C1l" 
10~ \t, a1•t•1 \t1 ,1-1,1 LEJ •2•211 l(T •2•311 PM'Ea 1, IRllffl o, 11111 01 60 su 
I 4000 
105' lET nt•STRS 11•-t•nl/,♦ fOOI+" • 
to,o LET tl•'IU IASPUIIS COllECT LA " ♦t!.C ro St•··i 1111 INTIIEUIU 0 1 LET d•lr LET l• 

fi~56~rfu:,:1~:1TRU ACEST ErE1c1,1u Al IIOTA ••sTRS 11o~r••>1 LET d•l• 6G su, 
4100 ' 
1070 PAUSt O 
1075 60 TO 100 
1n, s10, 
2000 REN li• IYIZIUIIEA 
2001 PRINT I01AT t,01' 

"1 PAUSE l 
2005 PAPER 71 IRl6ltT lt INK Ot LET •l•Ot LET •1•01 LET a2•21t LET •2•311 68 5111-
4000 
2007 LET el•l1 LET •1•1•1 LET 12•1•1 LET •2•301 PAPEI 21 INK 71 JRJ&HT lt &O SUI. 

4000 
2010 RtSTORt 2000 
2015 PRINT AT 2,171" IIYIZIUIIEA "1AT 3,111° RITOTJCA • 
2020 FOR i•l TO llt REAt 1t1 Plt•T AT 4+1,171111 NEIT I 
2025 tATA "I lntfffaza •,•2 Prefer•-• ,•3 Prefera-li •,•4 Rata4aza •,•5 An 
afaza •,•, Telo4aza •,•7 Cltofara-1•,•1 Cltofa1a-11•,•9 Citofaza-c•,•10 Ci 
lefara-d","11 C•lul• not• . 
)02, LET al•l7r LET 111•1't LET a2•201 LET 112•301 PAPEII 51 INK Oa IRl&HT -11 60 SU 
I 4000 . 
2027 LET cs•• APASATI PENTRU RENIU ORICE PT CONTlNUARE"1 LET d•l1 LET 1• 
2,1 80 SUI 41001 PRIIT AT ll,22t"••• PAPER 21 I•K 7 
2030 60 SUI 41>00 
2040 FOR l•I TG 111 PRJ•T AT 4+j,l7t INVERSE l(J1 LET ~-.Cj)1 60 SUI rlJI 
2045 P'AUSE O 
2050 IF INKEYt••v• THEN IO TD 2t70 
2051 P'AUSE I 
2055 PfllNT AT 4+J,17tJ 
20110 NEIT j 
20,5 FOR i•I TG 1501 NEIT l1 80 TO 203t 
2070 80 TO 100 
3000 AER tntrn Cal,111,a2,,2,ps,py,Yt,cernt,stcl-lll 
J005 LET l•t•Hl-11•2 
3010 10 IUi ~ 
SOl5 LET d•l1 lET ct•wf 
3070 60 SUI 4100 
J025 LET d-e•J•T t,4111+1 
3030 LET ct•"I "+•tlllr 80 SUI 4100 
3035 lET ct••z ··••1211 lET .t-11+11 80 SUI 4tto 
3040 LET ct• 0 3 "+aSlll1 LET d•d+la 60 SUI 4100 
J045 IF a(t,ll•I TMEN PRl•T AT, •• ,,, PAPER 71 IRl...,._o, t• 21 FLASH 1,•1•~ 60 
ro 3o5o • 
3047 PRINT AT p1,,r1 PAPEI 7t IRllltT 01 JIii( 21 FLABH 11•1• 
S050 lET el•t•EYS 
3055 IF ••<•1• OR et>•s• llftN 60 TG 305t 
so,o IF VAL et•cerect 'ftlEII LET ct•"IA ! IRAYOS !"1 80 TO 3100 
3o,s LET vr•••tT•••! 
3070 lET ct•"NU 1 !! NU!!!" 
3100 LET al•01 LET •1•01 LET a2•71·LET 112•131 PAPE« t1 INK 7t 80 SUI 4000 
3105 LET ct•cl+" RASPlltlSUt. CORECT ESTE •••tlcorectl+" 0 + 0 PINA ACUfl AU FI 
IT"1 LET d•l1 LET 1•22t 60 SUI 4100 
SIIO lf t-trn<>l THEN LET d•5t LET <f-STIS Ct-..resl+"·RA&f'UIISURI ~ORECTE"1 60 I 
Ul 41001 ID TO 3ll5 · 
3112 LET • ..,, LET ct•"UN RASPUNI CDRECT"t 60 ~Ul 4100 
SllS lf 'rft(>I TtlEN LE1 d■6r LET ct•BTRS t1rn1+• RASPIINSUII IIRESITE"t 60 SUI 4 
l001 60 D 3120 
3117 LET d••• LE' ct•"UII RASPIIIII IBESIT"a·&G SUI 4108 
Jt20 PIPER 5: INIC O 
3999 RETUR■ 
4000 REN wi ■do■ c,1.,1 •• 2.1121 
4001 LET ••112-bl+l1 LET r•a2-al+I 
4010 FOR i•I TO r 
4015 PRINT AT 1t+l-l,,t1atl TO 11 
4020 IIEIT t 
4025 PLOT IIJ•t+l,175-al•l-lt IIMI ••1-1,0t JRAII 0,-r•l+lt IRAII -it+l+S,01 IR,-V ♦, 
r•l-3 
4030 RETIJRN 
4100 REN print ln ■indN (al,111,d,l,ctl 
4105 FOII j•O TO INT CLEN ct/11-1 
4110 LET •••cflj+l+l TO lj+ll•I• 
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411~ P?l~T ~T tl+d•1,tl•l1 
Al2t &0 &Ul 42DO 
,12~ ,.,_ n ; 
•l~O LE, b•2 cS!jtJ+I TO l 
&I?~ Pl!~T AT al ♦d ♦ J.bl•I; 
• I 40 liO SUJ 4200 
414:! IIETUIIN 
4200 RE" 64 ~~•• 11 b$) 
4205 ~OR i•l TO lEN bf-1 SlEP 2 
4,10 POKE 23607,227 
42I~ PRINT: OVER 01bSli TO il1C~Rf 81 
4220 PO~E 23607,230 
4225 PRINT: OYER 1;b$1i+1 TO i+llr 
1230 NEH i 
4235 IF JRT !LEN bt/21•2•LEN bf THEN &O TO 4250 
4240 POKE 2 \Q?,227 
4245 PRIHi OVER 01bSILEN bţ TO >r 
4250 POKE ,1&07,60 
4255 RETURN 
4300 REft ••~• () 
4305 PDKE 60308,27 
•JIO RANDOtlIZE USR 60300 
'315 RETURN 
••oo RE" 1-div scr••n• lql 
4405 RESTORE 4400 
4410 FOR i•I TO 7: REAJ 1,a1 PDKE 60100+1,~1 NEIT i 

::¼i i:~:0Aile2u~i·Iot:0•· 0 •5 ·q• 9 •12 • 18 ' 20 
4425 RETURN • 
4500 RE" 2-dtv scr•n• 1qt 
4505 RESTORE 4500 
4510 FOR i•I TO 71 REAi 1,a1 POKE 60100+x,ar NEIT I 
4515 JATA 1,3,2,72,7,64,4,0,5,~,9,8,18,24 
4520 RANDONIZE USR 60100 
4525 RETURN 
4600 REN 3-di• scr••nf (ql 
4605 RESTORE·4600 
4610 FOR l•I TO 71 REAJ 1,a1 POKE 60100+1,ar NEIT i 

::~g tt~:0A1î~2ât:· Zoli~·4·0,s, 161,'. "· ia, 16 
4625 RETURN 

;:1g ::cE 1Elr~[%· 1lrNE 99001 BAYE "c•lulacod"COH 41216,192001 RUN 
9900 RE" lncarcator 
9910 CLEAR 412151 LOAI ""COIE I RUN 

- 137 -



~·-

I I I 
! 

~ 
W1&51:-.. i 

I 
1 "'""ucn'RA ! 

ClrL.;.IL.l!:X I 
: 

li! OJ'VXZ:tVNl!A ·t ; HXTOT"TCR· -

- I : 

,-- l .L f4 •=·~ . I 

I I l •P•••1 i 1 .... ., 2 • . 

- l.)8 -



-----·-·;:····:.:.:·-:::· ======::;:r 
0J:UJ:Z%U-A 

Hl'TOTJ:CA 

' :, 

' 15 • ? • • 18 
11 

1nterraz11 
Prota:ra-a 
Pro t•z•-i. 
Net• raz·• 
An•t•z• Telofaza 
CI to raz•-• 
Cltoraz•-1> c1toraza-c· 
Ci to raza-.i 
Celule noi _ ... __ 

am,r-

• 139 -



CAPlTOl.UL 8 

P.D.E.F. 

HCTROL<lGIA DURITATII 

C-itolul de fata prezinta un program de calcul 

al caracteristicilor· 11etrol09ice ale aostrelor e­

talon de duritate. 

Pr09ramul de calcul a fost solicitat de catre 

Institutul National de Pl&troloqie - Laboratorul 

Duritati, dar poate fi folosit si in scop didactic 

la lectiile de Prelucrarea datelor experimentale 

in fizica sau la disciplinele de tehnica masurarii 

de Id clasele dP. metrologie. 

8.1. Duritatea - caracteristjca de mate~ial 

---------------------------,---
Introdu•• din necesitati tehnologice,incercarea 

de duritate• devenit una dintre incercarile de.ma­

teriale frecv..,t utilizatP ;n industria construc­

toare de ••sini. 

Duritatea r-rezinta rezistenta OPU- de _t.,.i­

•l la patrunderea unui corp de o anumita for-, nu­

a,it penetrato.-, sub actiunea unei anumite forte,nu­

•i•a sarcina, si se determina pe baza a111PrllPl'ltei ra­

-•• Pe ••terial ca ur-re • defora,arii plastice a 

materialului. 

In functie de tipul penetratorului, .. ri-• sar­

cinii de încercare si dimensiunea caracteristic~ a 

a.prentei, i~ prezent se cunosc si - practica fi­

ind standardizate, atit pe plan national cit si pe 

plan mondial, ■ai multe -tode de incercare a duri­

tatii cu mai ■uite scari de duritate. Acestea sint1 

8.t.t.Incercarea de duritate Rock-11 

Conform STAS 493-81 si STAS 10703-86 in tabelul 
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l •int pr-e:r:entat• se aril• â• durit ;;ot• Rocl<-ll cu 
elementele le,,- definitcrH. 

8.1.2.lncar-car-ea de du.-itate -..-ficiala Rock-ll 

Canfc,,-■ STAS 8525-84, el--,tele definitc,,-ii ale 

scar-ilc,,- cc,,-espunzatoar-e acestei ■-tode sint p,-­

zentate in_ tabel.ul 2. 

8.1.3.lncer-car-ea de du.-itate lr-lnell 

Confor-■ STAS 165-83 scar-tle de dur-ttate lr-in•ll 
uzuale si elementele le,,- definitc,,-ii stnt pr-ezenta­

te in tabelul 3. 

8.1.4.lncer-car-ea de dur-itate Vick-• 

Confor-■ STAS 492/1-85,STAS 492/2-85 st STAS 7057 

-78 scar-ile de dur-itate Vick..-s cu el-■-ntele lc,,­

definitor-ii sint pr-ezentate in tabelul 4. 

Scar-a de 

dur-itate 

RA 

RC 

RI 

RF 

RS 

Scar-a de 

duritate 

Penetr-atcrul 

Con dia■ant 

natural 

un9hi la vir-f 

120 9r-ade 

Id-
lila otel dur 
U-1 ,5875,na 

Id-

Id-

Penetr-atc,,-ul 

Sar-cina de 

inc..-c..-e 

FCN> 

initiala totala 

98 588 

98 1471 

98 980 

98 588 

98 1471 

Sar-cina de 

incer-car-e 

FCN> 
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Tabelul 1 

Di-,,siunea 

car-act..-ts-

tica a -
pr-entei 

Adinei-

r-e■anenta 

de patr-un-

d..-e 

Id-

Id-

Id-

Id-

Tabelul 2 

Dieensiun-
car-act..-111:.. 

tica a•-



,nul.ie tot••· --t•i 

R IS N ldat M 29,42 147.1 Idea M 

lt 30 N Idea 29,42 284,2 Idea . 
R 45 N Idea 29,42 ...., .:s lliaa 

R IST ldaaU 29,42 147,l Id-

R :SO T 1dea 29,42 284,2 lc19a 

R 45 T lc19a 29,42 4'1,:S Id-

Tel:Ntlul :S 

Sc.-e ele '"-tr■torul S..cina de Di-iun.. 
duritate 

• 101:sooo •n• at.el dur 

D • 10 -

• 10/1000 Idea 

:J S/750 1119a D-s-

:t S/Z50 Idea 

!J2,S/187.5ld- D-2.S.. 

:12.s,1,2.~ 
:a 2.1120 

Scara d• 

duritat:• 

y 5 

lc19a 

Id- D-2-

fllln•t:ret:crul 

Pireaida dre-ta 

cu i,.za pet:r-at:• 

incerca-e 
F(lcN) 

29,42 

9,81:17 

7,3l55 

2,452 

1,839 

0,6129 

1,177 

c.-ect ... i•-
tic•• --
prantei 

Jft-1:rul -­
diu al .....-.n­
tet 
Idee 

ldlla 

ld-

ld-

Idee 

Idee 

Tabelul 4 

Sarcina de Di-,siun­

inc.-care c■ract:eri.•-" 
\ 

F(N> t:ica • •-
pr-,t:'ei 

49,03 

si unghiul la vir4 

de 136 9rade,din 

Diavanel• 

aadi• a -­
pr-ent:ei 
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ili-ant n.t.ural 

V 10 Idea 98.07 Idea 
y 20 Id- 196,1 Id-

V :SO Id- 294.2 ... 
y so Id- 490,:S Icte. 

Y 100 Id- 987.7 Id-

V 0.2 ~~- l,961 Id-
y o.s Id- 4,903 lctaa 

V 1 I~ 9,807 Id-

v:s Id- ?l.42 Id-

y 0.01 Jdea 0.0981 ld-
y 0~03 Jdae o.2'942 ·Jet.a 

y o.os Id- 0.4903 ldaa 
V 0,1 Id- o.9807 Id-

8.2.flastr• ■talan de dlritat:• 

8.2.l.~tu da ... lic.-a 

"°51:r•l• ttt:alon d• durit•t• sint: dest:in.t:• vw-ifi­

carU --•t:•lar ,-.ntna incan:.v-ea dw-it:atii can4ar■ 

STAS 7169-62 wi 9115-81. 

a.2.2. :Dafinlti• 

l'lost:r-el• llt.alan de durit:•t• wint canfar■ STAS 

717C-87,-sur-i cu valoare unica prin car• - -1:-ia­

lizeaza puncte al• scarilar de duritate st:and..-di,z•t:•• 

El• sa· r■alizaaza din crt:•luri cu stnactura ~• si 

stabila. Duritatea no■inala li - •tribui• - ~aza -

t:alanarii cu •P~•t:• .talan caraspunzataara. 

8.2.3.Caracter.ist:icile -trala9ice 

»••initiil■ ,wiabaluril• st •cuatiile caracteristi­
cilor aetral~ice sint pr@:antate in STAS 7170-87. 

8.2.4.Canditii i-u-

Hmatrela de duritat• - ad■it ca •talOAn• si •• în-
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c.adr~•:ra in el•"• r.l• vrrci:::u, conicr• t:olPr.J11>tt,lor· , ... -

pu~• d• STAS 7J70-87. 

6. :!. St ructor • pr· 09raa1I ui 

LA dif9f"itala sc...-i d~ duritata •• poata ajunga prin 

int'9r-dh•l un~•I ,-,,au principal car• apara la inc•­

Putul rulN"ii proqraaulut.Pr09raaul „te for111at din 

8 subrutina principala. 

Rtorultatala pot fi afisata pa i-ri-nta Robatran 

t.;6:,13 si prarantata prin dacu-,ta canfar• nar-lar 

-1:ral09ica in vi9a,.,-a. 

Pr09r..,1 binaintal- pa.ta fi h1bunataUt.De ax-­

plu pantru axtr••--•• datalar - alta tipuri de 

.1-riaanta. 
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IS ClEAR 649'91 UAI „COK 65000 
16 RANDO"IZE USR 6~000 

osl~.~Ls I PRINT FLASH 1,1T 12,10,•scLERDMTRIE"1 FLASH-11AT 1c,1,•~, 101osAN c 
20 PRINT AT 2J,01"Ap1s1 t t11t1• 
3~ LET 1f•IHKEYl1 JF 1S•" TIIEN ID TII 370 

372 CLS 
374 PRINT AT S,51•1.~DCNELL A"I PRINT AT 6,Sr'2,ROCWELL l,F,8", 

• RDCNELL c·, PRINT AT 6,S;"6,IRINELL": PRINT AT 9.s,•1.YJCkERS" 
376 PRINT AT l0,5; 0 N.~CCKNELL N": PRINT AT ll,51 T,ROCKNELL T"1 

P,POIITIOHEREA·AftPRENTELOR": PRINT AT 13,Si"E, STOP• 
178 LET xS•INKEYSt lF 11•'1° 1HEN SO SUI 400 
380 IF ••••2• THEN 60 SUI SOO 
382 tF 11•"3° -THEN 60 SUI 600 
314 IF •t•"6° THEN 80 SUI 900 

·J86 l~ 1•"7" THEN SO SUI 1000 
388 I• S•"8"- THEN 80 SUI 1100 
390 lF ,S•"N" THEN 80 SUI 700 
392- If 1l•"T" THEN 80 SUI 100 
394 IF ••••p• THEN 80 SUI 1200 
396 IF xt•"E" THEN STOP 
398 80 TO 374 
400 CLS 

Pllll! AT1!~i:s:-~ . 
PRINT- A(ii1.5Jf·; 

~ . ~ ~. 

401 PRINT AT lS,5; FLASH lt'<ROCKNELL A ) 0 1 LPRINT • <ROC!ll!tt A)"a PRINT A 
S: 21,01 "Anu o tnta• t t.ET lll•INKEYl1 IF ..... THEN · 80 TI 401 
402 CLS 
410 90 SUI 1000 
415 LET tre•lOO-lqd/211 PRIIT "Jgrltat•• aedle N eed•"1tret LPIIINT •1uril•te1 . 

. -die li eed•"ttr• 
419 80 SUI 6200 
420 INPUT "!ft•r•.lnlt,1au eer10•1c1lr-P1•a•• 
421 IF 111•"1 TI!EN tu JO 424 
422 IF d•"P" TREN 60 TO 429-
423 80 TO 420 
424 PRINT 'leter■ ,initiala"t LPRJNT "let ■r■lnar ■ lnltl1l1"1 IF ef<•2 TMEN PRIN 

-T- t PRINT 8 ETAL9N CLASA 1 PRECIIIE"1 U'RINT t LPRlNT • (TALON CLASA I PRECIZIE 
"1 80 TO 427 
425 IF ef<•3 TMEN PRINT I PRINT "ETALON CLASA 2 PRECIZIE", LPRIIT I LPRINT • 

ETALON CLIISII 2 PUCJZIE"a ·80 TO 427 
426 PRINŢ I PRINT 'NOSTRA CE NU POATE FI CDNSJIE- RATA ETALON"t LPRINT t LPRI 

IT "NOSTR~ CE NU POATE fI CDNSIIERATA ETALON" • 
427 LET xl•INKEY*t IF 11••• THEN 80 TO 427 
428 CLS I RETURN 
429 PRlNT "D•ter■1eerlodlc1"1 LPRINT "leter■ln1re periodica•, INPUT 'turlt,no■i 

nala Ne 1N1 PTIINT lurit,na■in1l1 N•"1N1 LPRINT "luritat•1 na■inala N• 1N 
430 LET ghg•2•1tOO-NI: LET ej•llaed-thtl/ghJl•lOOt PRINT "Eroarea de ju1tete ej 

••••J;'X': LPRINT "Era1re1 d ■ justet, ej•"•• ;"X" 
431 IF ef{ 5 0 IIND AIS (ejl(c2 THEH PRINT I RINT "ETALON CLASA t PRECIZIE AIRIS 
CUIURITATEA NOtlJNALA": LPRINT t LPRINT "ETALON CLASA I PRECIZIE ADRIS CU IURITA 

TEA NONINALA"1 60 TO 436 
432 IF ef(c3 AND AJS lejl<•2 THEN PRINT I PRINT "ETALON CLASA 2 PRECIZIE Alftl9 
CUIURITATEA NOIIINALA"1 LPRINT t lPRINT "ETALON CLASA 2 PRECIZIE AlftlS CU IURITA 

TEA NDNINALA'1 BD TO 436 . 
433 IF ef<•2 AND AJS l ■ J1)2 THEN PRINT r PRINT "ETLON CLASA l PRECIZIE ADftlS 

CUIURITATEA "EDIE't LPRINT I LPRJNT "ETALON CLASA I PRECIZIE ADftlS CU IURITATEA 
NEIIE': 60 TO 436 
434 IF ef<•3 AND AIS leJl)2 THEN PRINT I PRINT ·"ETALON.CLASA 2 PRECtZIE AINIS 

CUIURITATEA "EIIE': LPRINT I LPRINT "ETALIIW CLASA 2 PRECIZIE Al"IS CU IURJTIITEA 
NEDIE": 60 TO 436 1 

435 PRINT t PRIIT "ftOSTRA CE NU POATE FI CONSIH- RATA ETALDN"1 LPRlNT r LPRINT 
"ftOSTRA CE NU POATE FI CONSIDERATA ETALON" ~ 
436 LET •••INKEYS1 IF 1S•~• THEN 80 TO 436 
437 CLS t REtURN 
500 CLI 
501 PRINT AT 15,51 FLASH·lr"<ROCKNELL l,F,8 >"• ~tRINT" ROCKNELL l,F,l"t PR 

{NT AT 21,01"Ap1sa o t1•t1 1 ~ET wl•INKEYtt IF 1t• THEN 80 TO SOl 
502 CLS . -
505 80 SUI 6000 
515 LET tr■•t30-laed/21r PRINT "lvrit1t■1 aedle R ■ed•"1tr91 LPRINT "lurtt1te1 · 

aedl ■ H aed•"ttr■ · 
519 &O SUI 6200 _ 
520 INPUT "l1ter■.irit,1n perlotlic1II-Pl"11t 
521 IF ··•·r "T~EN 80 TO 524 
522 JF xl•"P" THEN IO TO 529 in ni~~ J~ter■ • lnl t~all" 1 LPRINT "Jeterainare ini tl1Ia"1 JF ef<•2 'THEN PRII 

T t ·PfllNT "ETALON CLAIA I ,RECIIIE"1 LPRJNT I LPRINT "€TALON CLASA I '11ECIZIE"1 
80 TO 527 · 
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5?5 IF •f<•3 fHEN PR!Nl r PRIM7 "ETALON CLASA 2 P.RECIZIE", lPRINT, lPRIHT •Er 
Al.ON CLASA 2 PRECIZIE': 60 TO 52i 

5~c fRINT I FRINT '"OSTRACE NU POATE FI CONSID(- RATA ETALON"! LPRINT, lPRINT 
'KOsTRA CE NU POATE FI CONSIDERATA ETALON" 
5:1 LEl 1S•lNKEYl1 IF 11••• TKEN 60 TO 527 
528 CLS I RElURN 
5:9 PRINT •»1tera,period1c•': LPRJNT "Deterain1re periodica•, INPUT 'Durit,noai 

n•I• rt,:'1N1 PR!Nl "Dur1l,noa1nal1 N•"1N: lFRINT "lurit•l11 noainala N=';N 
5~, LET :•2•1130-Nlr LET e:•<!atd·:1/zl•iOO: PR!Ni 'Ero1re1 de ju•lete e;~•:ej1 

't'r LPRINT 'Ero•r•• de ju•tete 11••:11:'l' 
~o! IF •f<•2 AMD AIS (ejl(•2 THEN PRINT: PRINT "ETALON CLASA I PRECIZIE AD"IS 
CUDURITATEA NO"INAlA": lPRINT: LPRINT "ETALON CLASA I PRECIZIE ADNIS CU DURITA 

TE~ NO"INAl~'r GO TO ~36 
~;~ lf ef<•l AND AIS leil<•2 THEN PRINT: PRINT 'ETALON CLASA 2 PRECIZIE ADNIS 
CUDURITATEA HONINALA": LPRINT I LPRINT 'ETALON CLASA 2 PRECIZIE ADNIS CU DURITA 

TEA NO"INALA': 60 TO S36 
SJ3 IF •1<•2 AND AIS ltJl>2 THEN PRINT I PRINT 'ETALON CLASA I PRECIZIE AD"IS 
cunuRITAIEA ftEDIE": LPRINT I LPRINT 'ETALON CLASA I PRECIZIE ADNIS cu IURITATEA 
"ED!E': 60 TO 536 
534 IF •1<•3 AND AIS !eil>2 THEN PRINî , PRINT "ETALON CLASA 2 PRECIZIE AD"IS 

CUDURITATEA ftEDIE", LPRINT t LPRINT "ETALON CLASA 2 PRECIZIE ADNIS CU JURITATEA 
"EDIE": 60 TO 53b 

535 PRINT I PRINT '"OSTRACE NU POATE FI CONSIDE- RATA ETALON": LPRINT I LPRINT 
'NOSTRA CE NU POATE FI CONSIDERATA ETALON' 
536 LET 1l•lNKEVSr IF xS•" îHEN 60 TO 536 
537 ClS: RETURN 
600 CLS 
60! PRINT AT 15,5; FLASH l;"<RDCKNELL C >": LPRINT" ROCKNELL C"r PRIN~ A 

T 21.~r"Ap••• o t1st1•: LET wf•INKEYtr IF ••••• THEN 60 TO 601 
602 CLS 
,05 60 SUI 6000 
615 LET tre•IOO•laed/2lr PRINT "Duritat11 ~•dj• H ■ed•"ltrer LPRINT "Duritatea 

••die H ••ds•;kre 
6!'1 60 su, 6200 
620 INPUT "Detera,lnit.sau perladicali-Pl"11I 
621 IF 1s■ •1• THEN 60 TO 624 
622 IF 1t•"P' THEN IJO TO 629 
623 60 TO 620 
624 PRINT "Det•r•.lniti1l1"1 LPRINT "Det1r■inar1 initi1!1"1 IF ef<•l THEN PRIN 

! , P~!NT "ETALON CLASA I PRECIZIE", LPRINT: LPRINT "ETALON Ct.ASA I PRECIZIE"1 
60 TO 627 

625 IF ef<•l,5 THEN PRINT I PRINT "ETALON CLASA 2 PRECIZIE", LPRINT I LPRINT • 
(IALDN CLASA 2 PRECIZIE": 60 TO 627 

626 PRINT I P~JNT "NOSTRA CE NU POATE FI CONSIDE- RATA ETALON"1 LPRINT I LPR'NT 
""OSTRACE NU FOATE FI CONSIDERATA ETALON" 
617 LET xt•INKEVS: IF ••••• THEN 60 TO 627 
628 CLS : RETURN 
629 PP.INT 'D•t1tr ■ ,p•riodic1"1 LPRINT "Deterainar• P•riodic1": INPUT "Durit,no■ i 

n•la Nc'1N1 PRINT "8urit.no■ in1l1 N•"1N: LPRINT "Durit1te1 no■ inala N•";N 
630 LET z•2•1100-Nl1 LET ej•llaed-z)/zl•l00: PRINT "Ero1re1 d• justete •J•"1 ■ jf 

•t•: LPRINT "Ero&rea de ju•tete 1j=";ej;"l' 
631 IF, ·<•I AND AIS l1jlC•I THEN PRINT• PRINT "ETALON CLASA I PRECIZIE AD"II 
CUDURITATEA ND"INALA': LPRINT I LPRINT 'ETALON CLASA 1 PRECIZIE AD"IS CU IURITA 

TEA NO"INAt~•: ED TO 636 
63Z IF ef<=t.5 ~ND AJS lej)C•I THEN PRINT: PRINT "ETALON CLASA 2 PRECIZIE AD" 

IS CUDURITATEA NONINALA": LPRINT I LPRINT "ETALON CLASA 2 PRECIZIE ADNIS CU DURI 
TATEA NDNINALA': 60 TO 636 
633 IF ef<•I AND AJS tejl)I THEN PRINT: PRINT 'ETALON CLASA I PRECIZIE ADNIS 
CUDURITATEA "EDIE": lPRINT I LPRTNT "ETALON CLASA 1 PRECIZIE ţ NIS CU DURITATEA 
"EDIE': GO TO 636 
634 IF ef<•l,5 AND AIS <eil>I THEN PRINT I PRINT "ETALON CLASA 2 PRECIZIE AD"I 

S CUDURITATEA NEDIE": LPRINT I LPRINT 'ETALON CLASA 2 PRECIZIE ADNIS CU DURITATE 
A "EDIE": 60 TO 636 

635 PRINT I PRINT "NOSTRA CE NU POATE FI CONSIDE- RATA ETALON"r LPRINT I LPRINT 
'NOSTRA CE NU POATE FI CONSIDERATA ETALON" 
636 LET 1t•INKEYS: IF 1S•'" THEN. 60 TO 636 
637 CLS : RETURN 
700 CLS 
701 PRINT AT 15,5; FLASH l1"<ROCKNELL N >"1 LPRINT' ROCKNELL N"r PRINT 

AT 21,0;'Apasa o t1st1•1 LET 1t•INKEYS: IF ••••• TffEN 60 TO 701 
702 CLS 
705 60 SUI 6000 
715 LET kre•IOO-a1d1 PRINT "Duritatea· a1di• H ••d•"1tr1: LPRINT "Durit1t11 aedi 

e H ••d•"1tre 
71 'I 60 SUI 6200 
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no twf'UT •hhr•.rnit . .au "it,-·•,ntii:,t:-P,•:,.• 
721 IF •••• ,. THEN GO ro 724 
722 JF xts•p• ~MEN gQ TO 729 
723 SC TO 720 
1:~ "RlHT "hhr■,initi1h"1 LPRINl •»•tltf' ■iurl' lniH•la"t IF •f<•1., THEII P11 

~NT : P'!INT 'ET'ILON CL!\S'I I l'RECIZIC 0 1 l!'RINT ,. Li'RINT "El~LON CLASA I PRECIZIE" 
I 60 TO 72i . 
12~ J; •f<•2 THEN PRJ~î: PP!NT "ETALON :LASA 2 PRECIZtE•1 LPRJNT I LPRINT "lr 

ALOil CLASA 2 PREClllt": GO TO 727 
726 PRTNT t PRINT ""OSTRA ce NU PO~TE Fi CONSIIE-.RATA ETALON"• LPRINT I LPRIN~ 
4 ~0STRA CE NU POATE Ft omisttERATA ET-LON" 
727 LET xS•INKEYtt IF ••••• THEN 60 TO 727 . 
728 CLS I RETURN 
i79 PRINT "f•ter ■ ,P■ri~•1ca"1 LPRINT •,1t ■ r ■1n1r■ Pfflodlc••• INPUT "lurit,no■ i 

nate•=•:~ PRINT •tur1t.no■ 1nala N='1N1 ~9R1NT "Juritatea no■ 1n1l1 N•"·N 
73Q LET r ■ lOO-N1 LET •i•C!e■d-rJ/rltlOUt r~lNT "Eroar•1· d ■ justetl' •J•'1•J1"l"1 
tfRI~T "Ercaraa da just•t• •i•"1ej;"!" 
731 IF v+,c,,5 AN~ AJS l•1J<•I.S THEN PRINT i PRINT "ETALON Cl~SA t PRECIZiE A 

. 1ftJS CUDURITATEA NOftlNAL~": lPRlNT, ~~R,N7 ·e,~lQtl tt,s~ I PRECIZIE ADNIS cu IU· 
- . RlîA:EA NONIIIALA"1 60 TO 736 · 

712 IF ef<c2 AND ~JS CejJ(=l,S lHEN PRINî ~ P~JMT "ETALON CLASA 2 PRECIZIE ADN 
lS CUDURlTATEA NOn:NALA"t LPRINT: LPRINT 4 ETALON CLASA 2 PRECIZIE A~NIS CU IUMI 
TATEA NONINALA"t 60 TO 736 

733 !F ef<•I.S AND AIS l•Jl>l,S THE~ PRINT t LEJ vt•"ETAlON CLASA I PREClllf 
. JIDftlS CUiURITATEA NEDIE' 1 PRINT vf1 ll'RiNT ••• &C TO 736 

734 IF •f<•2 ANI AIS Cejl>l.5 TNE~ PRINT I LET Yl•"ETAlON CLASA 2 PRECIJlf ADN 
IS CUDURITATEA NEDIE"r PRINT vf: lPRINT vtt 60 TO 736 
735 PRINT I LET vS•"NOSTRA CE NU POATE F? tONSIIERATA ETAL01t"1 PRINT vtt LPRINf 
d 
736 LET xt•INY.EYf: IF rs••• THEI 60 TO 736. 
737 CLS I RETURN 
800 CLS 
801 PRINT AT 15,S; FLASH t J "<liJCt:WEt.L T >"t LPRINT •· <ROCICll[ll T>"1 PRINT AT-
21,0; "Allaa■ c ta■ta•r LET •••IN1CtY•1 lF 1t••• TMEN 10 TO 101 
802 CLS 

. 10~ 80 SUI 6000 
115 LET tre•IOO-■wd1 LET vt•"lurit1te1 ••diw N ••d•"t PRINT vtrkr•r LPIINT vf1k 

r• . 
819 60 SUJ 6200 
120 INPUT "l1t■ra,init.11u Pffiodic1CI-Pl"1•t 
121 IF xS•"I THEN SO TO 124 
822 IF xf•"P" THEN 60 TO 829 =~: ~~1~? fi:t1r■,inltl1l1"1 .LPRINT "D■ter ■inarw initi1la"1 IF wf<•2 THEN PRIN 

T I LET vt•"ETALON CLASA I l'RECllIE"t PRINT vf1 LPRJNT r LPRINT vf1 10 TO 827 
82~ IF ef<•3 THEH PRIIT I LET vf•"ETALON CLASA 2 PRECIZIE", PRINT vtr LPRINT t 
LPRINT vft &O TO 827 . 
826 PRINT I LET vS•"ROSTRA CE NO POATE FI CONBIIERATA ETALON", PRINl vt1 LPRINT 
1 LPRINT vt 
827 LET xf•INICEY•1 IF •••••· TNEN 80 TO 827 
828 CLS: RETURN . 
829 PRINT "Deter ■ 1 o■riodic1"1 LPRINT •••teralnar• periodica•, INPUT "!urit.noai 

P.•l• N•"1N: PRINT Jurit,noainala N•";N: LP~INT •1urit1te1 no■inal1 li• JN 
e30 LET zzJOO-N: LET wj•CC ■■d-1l/1J1J001 PRINT "Ero1rw1 d• ju•tete •J• 1eJ;'t·1 
LPRINT •~raar•1 d• ;ustet• •J•"1ej1"%" 
831 IF •f<•2 ANI AJS Cwjl(•2 THEII PRINT I LET vf•"ETALON CLASA l·PREClZIE ADNI 

S CU DURITATEA NO"INALA"1 PRINT vft Ll'RINT, LPRINT vfr 80 TO 836 . 
832 IF ef(•3 ANI AIS ••;><•2 rHEN PRINT! LET ·••"ETALON CLASA 2 PRECIZIE AIRI 

S CU IIJRITATEII NOftlNALA"1 PRIN'/ vS: LPRINT : LPRINT vf1 60 TO 136 
833 IF ef<•2 AMD AJS l ■ jJ>2 THEN PRINT I LET vS•"ETALON CLASA I PRECIZIE ADRI 

S CU DURITATEA NEDIE": PRINT vfr LPRINT I LPRINT vf: 60 TO 836 
834 !F ef<•l AMD AIS Cajl>2 THEN PRINT I LET vS•"ETALON CLASA 2 PRECIZIE AlftlS 
CU DURITATEA IIEDIE"r PRINT vS1 LPRINT 1 LPRINT vfr 60 TO 836 
835 PRINT t LET vS•"NOSTF:A CE NU POATE FI CONSIDERATA ETALON"r PRINT vSr LPRINT 
; L!'RINT vs . 
836 LET 1S=INKEYt1 IF 1t•"' THEN 60 TO 136 
137 CLS I RETURI 
900 CLS 
901 PRINT AT 10,10; FLASH t1"<IRINELL >"t LPRINT LPRINT LPRINT • <IRINE 

LL>"1 PRINT AT 2t,01•AP••• i tasta" 
902 LET .... ,.an, IF ..... THEN ID TO 902 
903 11111 .,,o, -
904 IIIPUT "Nr.dwtwa.a•"tw 
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,os LU 1•0 
906 FOI! t•l TO 1 . 
9Q7 INPUT • ••1111 1NPUT "dl•"112 
908 LET dlll;l1l•121/21 PP.INT 0 1etera,d 0 111•••1oi1i1 LPRINT "t1t1rain•re1 d•111 

•••,dl i > 
910 l[l ·••<J1l·121/d(ill•IOOt PRINT ·staetr.d• for•• •••• , ••• LPRJNT "Sî11trt• 
de foru 1f• 1n 
91! l,ET 1•1•dlll 
1112 NEIT i 
913 LET 11d•1/n: PRINT "Dl1a,a1dla d 11d• 0 1a1d1 LPRINT "llaaetrul aediu d aed•• ... ~ 
914 LET t•O 
915 FOR i•I TO n 
916 LET t•t•lldlll•a1dltldlîl·••dll 
917 NElT i 
918 LEl ab•SYR lt/ln•lllt PRINT 0 Ab1t.a1di1 p1tr,1•"11b1 LPRrNT "Ab1twr11 aedt1 
P.tr•tic1 •• 11b 
0 19 LET t•l.7471 LET d•lt••bl/lSDR Cnll1 PRINT 0 Ero1r1 111,1 d a1d•"1d1 LPRINT 

•fro~·•• ltaita • d aed••:d 
ţ20 INPUT "Forta de incercare f•";Fi PRINT "Fort• de incerc1r1 f•"1F1 LPRINT "F 

orta de int,rj•r• F•"1F1 INPUT "Dia■etrul bilei l•"1h91 PRINT lieetrul bil•i I• 
'1nt1 LPRINT Dtaaetrul bilei D•"1h9 
9;1 LET H■1d•IZtFl/lCPlth9tlh9•ISQR l(h9"21·1••d•21lllll 
922 PRINT "Duritatea ■1d1Q ~■ed•"1H■1d1 LPRJNT 'Duritatea 11die Haed• 0 1Haed 
921 LET a•11d•d1 LET n•eed-d , 
92' LET Hl•l2•F>l!Pi•~g ♦ ih9•ISQR llh9"2)·1ata)llll 
92! LET H2•12tF)/!PJ•h!t(h9-ISDR llhtA21-lntnllll) 
926 LET IJ•Hl•Haed1 LE, 12•H2-Haed 
927 GO SUI 990 
9:18 60 SUI '195 
929 PRINT "d a11••1•1x,•d atn••1atn1 LPRINT "d •••••1aa1,"daln••1 ■ tn 
930 PRINT "lnc11rtitudinu ll•"1ll1 LPR!NT 0 lncertitudin•• 1Jtt 0 1l11 PRINT 0 lnc■r 

titudinita !2•"1121 LPRJNT "lncertitudint• l2•"112 
9}1 ~El ef•l( ■11-■ inl/e1tdlt!001 PRINT Eroarea de fidalit■tw ef•"1ef;•t•1 LPRIN 

T Eroarea fe fid•litat• ef• 111f;•1• , 
932 INPUT t1ter ■ ,init,11u parlodicalI-Pl 0 11• 
933 '.F ••••1• THEN 60 TO 93h 
~~4 IF rf•"P" THEN 80 TO 942 
935 !O TO '132 
'36 IR!NT "&eter ■ ,lnltiala"1 LPRINT I LPRINT "&1t1rain1r■ initiala• 
'37 IF aJS Ceft<•I THEN PRINT: LET v$•"ETALON CLASA I PRECIIIE"1 PRINT vs, LP 

RINT I LPRINT vs: 60 TO '140 
938 IF AIS <•O<•t,5 THEN PRINT I LET vl•"ETALON CLASA 2 PRECIZJE 0 : PRINT v$1 

LPRINT t LPRINT vf: 60 TO '140 
939 PRINT I LET vl•""OSTRA CE NU POATE FI CONSIIERATA ETALON"rPRINT vf1 LPRINT 
1 LPRINT vf 
940 LET 1f=INK€YS1 IF 1t••• THEN 60 TO 940 
941 CLS I RETUf!N 
942 PRINT •»•t•r ■ inare periodica•: LPRINT "Det•r•in■re periodica• 
943 INPUT "lurit1tea no■ inala N•";tr: PRINT "luritat■a no■inala N•"1tr1 LPRINT 

'luritatea noainala N•":tr 
·~44 lET Jh•SQR Clh9th9l•llh9-112•Fl/ltr•Plth9ll)tlht·ll2tFllltr•PJthgl)l)) 
~45 LET eJ•llaed-Jhl/jhltlOO: PRINT "Eroarea de just ■te eJ•";ej1"%": LPRINT "Er 

01re1 de justete ej•'1eJ1'l' 
946 lF AIS ltflC•I AN& AIS lel><•I THEN PRINT I LET vf•"ETALON CLASA I PRECIII 

E All"IS CU DURITATEA NO"INALA I PRINT vtr LPRINT I LPRINT vt: 60 TO '151 
'147 IF AIS lef><•1,5 AN& AIS <ezl<•I THEN PRINT: LET vf• 0 ETALON CLASA 2 PRECI 

ZIE Al"IS CU DURITATEA NO"lNALA: PRINT vii LPRINT I LPRINT vf1 60 TO 951 
'148 IF AJS ltfl<•l AND AIS leil>I THEN PRINT: LET vt='ETALON CLASA 1 PRECIZIE 
A)"IS CU DURITATEA "EDIE'1 PRINT vS: LPRJNT 1 LPRINT vf1 60 TO 951 
949 IF AIS lefl<•l.5•ANI AJS Cejl)I THEN PRINT I LET vS•"ETALON CLASA 2 PRECIZ 

IE A9"15 CU IURITATEA "EJIE", PRINT vt1 LPRINT: LPRINT vi: 60 TO 951 
9'50 PRINT I LET vt•""OSTRA C~NU POATE FI CONSIIERATA ETALON": PRINT vii LPRINT 
: LPRINT vi 
9'51 LET 1f•INKEYS1 IF •••••TEN 60 TO 9'51 
'1'5~ CLS: RETURN 
990 LET au •d 1.1 > 
991 FOR i•I TO ln-ll 
992 IF dli+ll>aax THEN LET aa1•dli+ll 
993 NEIT i 
9~4 RETURN 
99'5 LET ■ i n•d li I 
996 FOR i•I TO ln·ll 
997 1F dli+llC11n THEN LET ein•dli+11 
998 NEIT i 
999 RETURN 

1000 CLS 
~~2:.::!N! :!.i:,s1 FLASH l1"<YICICERS >"1 LPRJNT • <YJCKERS>"1 PRINT AT 21, 
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1002 LET at•lNKEYtt tF at••• THE. 80 TG 1002 
1003 CLS r IIN hllOI 
1004 INPUT "Nr.di d1t1r■.n•"1nr PfllNT 0 Nr.dt d1t1r■.n•"1n1 LPRINT "Nr.di d1t1r■• 
11••1n 
1005 LET s•O 
1006 FOR i•I TO n 
1007 INPUT d.•"1dl1 INPUT 0 dl•"td2 - -
lOOI LET dlll•ldt+d21/21 PRINT 0 1tltr■inaru d"1h"•"1dlila LPRINT "llittraiti1rfa:·_-
d"1l1"•"1dlil . 1009 LET P■+dlil . '.·,:·::. 

1010 NEIT I . 
1011 LET ■1d•s/n1 PRINT "d· ■1d•"1 ■ad1 LPRINT "d ■1d•"1 ■1d 
1012 LET t•3.7471 LET t•O 
1013 FOR l•I TO n . 
1014 LET t•k+Cdlil-■1dl•Cdlil-a1dl 
1015 NEXT i . 
1016 LET ab•SQR lt/ln-1111 PRINT 0 Ab1t1r11 ■1di1 p1tratlc1 •••1ab1 LPRINT "Abat, 
r11 a1di1 p1tr1tica •• ;ab 
1017 INPUT "Forta F•"1F1 PRINT °Forta F•"1Ft LPRINT "Forta F•"1F 
1018 LET H11d•ll.8544•FI/Ca1d•11dl1 PRINT "lurit1t11 a1di1 Ha1d•"1H11d1 LPRINT • 
luritat11 ■1di1 M11d•"tH1■d 
1019 LET 1l•lt•abl/lSQR Inii 
1020 LET a•■ed+el1 LET th•11d-1I 
1021 LET Hl•ll.8544•Fl/(111)1 LET H2•11.8544•FJ/lth•tbl 
1022 LET ll•HI-H11d1 PRINT "lnc1rtltudln11 11•"1111 LPRINT "lnc1rtitudln11 11•"t 
li 
1023 LET J2sH2•H11d1 PRINT "lnc1rtitudln11 12•"1121 LPRINT "lnc1rtitudin11 12•"1 
J2 
1024 80 SUI 1120 
1025 80 SUI 1125 · 
1026 PRINT "da1x•"1 ■11,"d■ln•"1 ■ln1 LPRINT "d1ax••1111,"d■ln••1•tn 
1027 LET 1f•l11x-ainl/■1d1 PRINT ·"Eraare.a dt fidtlitalt 1f•"11f1 l"i LPRINT "Er■ 
area dt fid1litat11f•"11f1"l" 
1028 IF F<5 THEN 80 TO 1068 
1029 IF F<•l00 TMEN 80 TO l03~ 
1030 INPUT •1,t.init.s■u ,,riadlca ·1t-Pl"1xt 
1032 IF xt•• I THEN 80 TD 1035 · 
1033 IF •t••P~ THEN 10 fO 1047 
1034 80 TO 1030· 
1035 PRINT "l1t1r1.lnitt1l1"1 LPRINT "l1t1r■in1r• inltl1l1" 
t036 IF Haed(•225 ANI •f<•l.5 THEN PRINT I LET vt•"ETALON Dl.ASA t PRECIZrE"1 PR 
INT vS1 LPRINT I LPRINT v$: 60 TO 1045 
1037 IF· H■td<•225 ANI •f<•2 THEN PRINT , LET- vf•"ETALON CLASA 2 PRECUIE"1 PRIN 
T v$1 LPRINT: LPRINT vS1 60 TD 1045 ' 
4038 IF H■ed<c225 ANI tf)2 TffEN ·PRINT, LET vt•"ftOSTRA CE NU •OATE FI C'ONSIIERA 
TA ETALON"1 PRINT vS: LPRlNT t LPRINT vf: 60 TO 1045 
1039 If' H■ed<•400·41NI fH•0.5 TIIEN PflHIT I lET vS•"ETALON ELASA I PRECJZIE"1 PR 
INT vf: LPRINT: LPRINT vf1 60 TD 1045 · 
l-040- IF-MaecK■-400 ANII ef{ol THEN PRINT I LET vt•"ETALDN CLASA 2 PRECIZIE", PRIN 
T vt1 LPRINT t LPRINT vS1 80 TO 1045 -
1041 IF Haed(•400 ANII tf)1·THEN ~RINT 1· lET vt■-NOSTRA CE NU POATE FI tONSIIERA 
TA ETALON": PRINT v$1 LPRINT I LPRINT vS: BD TO 1045 · 
t042 IF ~••d>400 ANI ef<=l THEN PRINT I LET vt•"ETALON CLASA 1 PRECIZIE", PRINT 

v$: LPRINT I LPRINT vf: 80 TO 1045· 
. 1043 IF H■ed>400 ANI eH•l.5 THEN PRINT I LET yf•"ETALON CLASA 2 PREClZIE"1 PRI 

NT vf1 LPRINl: LPRINT vS: 60 TO 1045 . • 
1044 IF H■ed>400 AfCD tf>l.5 THEN · PRINT I t:ET vt•"ftOSTRA CE NU POATE FI CONSIDER 
ATA ETALDN"1 PRINT vf: LPRINT I LPRJNT vS1 BD TB 1045 - ~ 
1045 LET d•INKEYf: IF .xt••• Ti!EN 60 "TO 1045 
104' CLS: RETURN -
1047 PRINT "llttera, Ptrl odica"t LPRINT "later■in1r1 ·pariodtc1"·· 
1048 INPUT "luri-tatea no■inala N•";N 
1049 LET nD■•SQ~ (1.8544•1F/N) ► 
1050 LET ej•ll ■ect-noalhtoal•IOOt PRINT·"Eroarn de ju■ht• 1j•"11i1°1°1 ·LPRUfl -• 

. -Eroffel de jv•tet, ■ j•"11Jt ·x· 
1051 IF H■ed<.,225 AND l!f<el,5 ARI AIS lt~l<•t.5·THEN PRI!ff t LET vt•"ETALON CLA-

. 6A I PllECIZIE AINT6 t:UIHJRITATEA lllO!llNALA 1' PRINT vS: t.PRlNT , t.PRINT vt1 60 TO I 
066 • 
1052 lF H■td{•225 ANI ef<•l,:I ANI AIS (tjJ>l.5- THEN PRIN'F 1 "LET vf•"ETALOII CLA9 
A•l·PRECIZIE AlftlS 1:\JIURITATEA t!EIIE"1 PRINT vt: tPRINT I ll'IIINT ·••& 90 TO 1066 
1053-IF Ha111<•ţ2:I ANI ef<•2 ANI AIS ltjl(•l.5 T~EN PRINT· I LEl vt• ETALON CLASA 
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2 l>ll[CIZI( âi"!,:; CUt!.!PlflllTU 'fl!JtUWAU', l'fl!Wl .,., Ll'IHilT ; v1ca,; ... , ,i(; iv 106 

tos♦ •ţ f!tlpd{~~,~ AN8 Pi<•: ANI A!S l•jl}i.~ iH[N PRJIIT I LtT vt•"lTALD• CLASA 
; f~fclllE Al~!:; c;.,,upp,-T(A "E11E": l>RIIIT vs: !PRINT I ll'RINT --•= 60 TD 10116 
1055 lF Hud••n:, "Ht tfl? Tl''.lt l'IUNî I LrT vf•'l!DSTP.tl CE NU l'CIATE f I CONSIDERA 
•• ('~L3N": FRJ~' ,1. tJR1NT: Ll'R!Nl •f: &0 TO 1066 
1056 l• "&161 ■ ,,o AHP ~••o.~ AN9 AtS (fJJ<•O.~ THEN PRINT I LET vl•"ETALCN CLA 
t-> ! !•tECU!E frtoll!S c,, MlRITAlEII IIO"IULA"t f'R!liT d1 lPRJNT I Lf'Rl'IT v,1 611 TO 

:g;ţ :, Ho~(•no ~~:- ,11.,,.a A~D AIS IP!!,,.:; lHE!'I PRlNT ., cEl vf•'ETAlON CLAS 
~ I ",Cd!E ~~~f~'. :tJDt/fi!HH" 11nir•: l'l;!t,! ~~, ll'R!NT t U'RINT vf: 60 TO 106~ 
1058 I' ~,,c<•,)0 ~Nt .,,.; ,~, •ii <~1•••D.5 iHEN FRINT: LE1 vl•'ETALON CLASA 

2 ,,,CJ:IE UPIIS CiJ:•~nl·r.Hli •Of\!NALA : !'~!to' ·rl: Ll'RINT c LnlNT .-$; &O TD l<>fi 

' ios~ i' MJfd<•4•)0 i:,i;J of•.'1 AWt ~,S 1r11 >O.~ Tl'.fi:H PlllliT : LET vf•'ETAtJN CLASA 
2 ,~:~:11( ~0111! DU~:JRITAlEA PIE)l[", PRl~r ,f: LP~!lil: LPRINl vf: 6D TO 10b6 
1060 :•· Hndi••O-' t.li~ •• )I THEN F-1.!lrl : LET v,••l'!OoTRA CE NU POATE FI CONSlllEAA 
1, E•~,CII': F~l~T vtr lP~INT, LFRlN' vf: 60 :J I~&~ 
1061 ;; ~-•~•4~0 MM~ ol,•î A~t ~tţ !••!<•! '•Eh P~INT: LET vS•"ElALON CLASA 1 
0-r;-,,·1. ;.:~!S CU P~P.iTl<P'A lll)"IIIA~t.', P?!II, vi: LFiilNT I lPIIINT yf: 60 îO 1066 
1062 ·.- a„c,4·,,, AS~ o•,•i "'"' AJS l•jl>I THEN PIIINI I LET vS•'ETALON ClASII 1 P 
;., l, :c Vi·~!S c:.i ~iJ~lTAf(_t, tlED!E', PRINT .,., U·!IINT : lPRlliT vi: 60 TO 1061, 
1063 :; llua>4QO ANI ;•f<=J .:. ,;ia AIS ltjl<•I !HEN PR!Nl .• LET vf•'ETALON CLASA 
2 HECIZIE U11l5 C\J ,uRPt.îEA IIO"IHALA'1 f'RBH vf: LPAJNT t LPRINT vf1 60 TO 106 
I, 
10•4 :r H•td •o~ AN) tfl•l.5 ANr AIS ,.,,>1 THEN ~R!NT I LET vt•'ETALDN CLASA 2 
f~F~l!ll AP~I~ Cu IURITATEII ft!i!E": PRIN! ~•1 lPRINT I Ll'RINT vs, 60 Tn i066 

lOtS Jf Hatd)400 ANI tf>l.5 l~tN PRINT: LEl yf•""DSTRtl CE NU POATE fi CONSIDER 
AfA [TALOr": PRIN' YI: LPRIN! i LP~JNT vt: 60 10 1066 
1,,66 L[T <l•IN«EYf: /ţii•" IHtlt 60 TO l'ib6 
1067 tLS; RElUFN 
1Cb8 P,PUT "l>•ter•.1nit.11u Ptood1c1!l-f'l•isf 
~Oti lF 1t•"I' T"EN 60 TO 107: 
1~70 IF ••••t• lHEN &O TO 101• 
1011 Gr '0 1068 
1 072 PRINT "t•te,a.1"1t11l1"1 LPRINT •»•t•r•i~•r• initl•!a' 
1073 IF H•ed(•2~S ANI •f<•2 THEII PRINT: LEl Y••"ETALON ~LASA l ~OEt:IZIE"r PIIIW 
i ,$: lPIIINT I LPRINT vt: 60 TO 10t2 
1?74 lf ~••d<•225 AND of<•3 THEN f'RINT: LEl vf,~TALON CLASA 2 PRECIZJE•1 PRIN 
T •f: LPRINT : LP~INT „f: 60 T8 1012 
1075 lf ll•ed<=72~ ANI •f>1 lHEN ~Rl~T: ~ET •f•"ROSTRA l.f: NU POATE fi C11NSJJERA 
1• ETALON", ,~INT wt1 L~~lNi 1 LFn!NT ~JI 60 TO 1082 . 
107~ !F M••d<•400 AN2 ef<•! TH[N PRINT t LET vS="tTALDN C~ASA 1 ,~rc;zJt·, f'flIN 
T vt: l~RIN1 , LfP.!~1 ••1 60 Tu 1082 
1077 IF Hz•o· •4'.:' AIID ef<•1.5 THEN PRINT t lET vta"ETALON CLASA 2 PRECIZIE": PR 
INT vi: ~~fi:Jllff ~ !~'!t•î vS: 50 TO 10~2 
1078 lf H••d~•4CJ~ AMD •f>i.5 THEN P~INT: LET vl•""OSTRA CE NU PDATE fi CONSJDE 
RATA El~Lo~•, P~lhl vi: LP~INT: LPRINT vf: 60 TO 1082 -
!07~ lţ Ha•d>400 ~~D •f<•l.5 THEN PRINT, LET vf•"ETPLON CLIISA t PRECIZIE": LPR 
!NT : LPR?N; •f: 60 TO 1082 
1080 lf M••d>:~~ ~ND •f<•2 THEN PRINT: lET v••"[lALON CLASA 2 l'RECIZIE"1 PRINT 
vt, l?RlNT, LPRl~T vf1 60 10 !Ot2 

1081 PFJNT: LET vl•""OSTRA CE NU f04TE FI tONSlvERATA ETAl~N·• PRJNl vf: LPRJWT 
: ll'R!NT vi 

1082 LiT ·••lNEEVI: tr ••••• THEN ~ol& 1022 
1◊83 CLS I RETURN 
10~4 P~INT •uetara.p•r1odic••: LPql~T •r•t•rainare p•riodica• 
!08~ INPUT "iurit.t•• n0•,n1l1 N-";tr: P~iNT 'turit1t1a noainal1 N•"itr1 LFRINT 
•~ur1t1t•• ~~•~n1l1 Nc':t~ 
108b LEl ct•SCR 11.l~•••if/trJ;: ,ET e)•l(eed-ct)/ctl•IOO: l'RJNT 0 Eroar•• d• jus 
t~~• •~~•;•J;•1•1 lPRl~T •[roare, d• Ju~t@t• e1a•;ej;•1• 
!OB/ iF lte•d<•225 AND •f<•2 ANO AIS te~l<•2 THEN FRINT I LET v•~'ETELON CLASA I 
PPECIIIE AD"l5 CU DURITATEA NO"INAlA, PRINT vf1 lf'RlNT I l.PRINT vt: 60 TO 111 

o 
iv e IF 'IHd<.•215 ANI •f<•3 ANI AIS <•Jl<=2 THEN PRINT LET v$• 0 ETALON CLASA 2 
F EC!ZIE a,"15 CU IUPITATtA ~C"lNALA", PRlNT vs: LPRINT: LPr.lNT vS: &O TO 1:10 

i-, ~ H 11uci'-•'.,'2:i Allt •H=~ A<? AiS lejl }2 THEN PRINT t LET vs~"ETALDN CLASA l 
p~ c:z1E AD"l5 ~u t~RlTATEA ~e»IE': PRINT •• , lPRJNT: LPRINT vS: so TO 1110 
l<• '' IF ltnc<•225 ANt •f<•3 Allt, AIS •,•jl~? THEII PRINT I LET vf•'ETALON CLASA 2 
P, Cl!IE Af~lS CU IURlTATEA "EIIE': f'RINT vf: LPRtllT, lPRINT vs: 60 TO 1110 
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t09l IF ff~ed<•22'S AND ef>3 T!!EN PRIIIT : u:; vt•'"'1ST~A CE NU P'.JATE fi CONSiDERA 
TA ErALON': PRINT vft LP~INT : LPRINT vf: 60 TO 1110 · 
!09~ IF Haed<=400 ~D of<•! AND A!S \eJ)(=t THEN PR!~i, LET ·,S•'ETAlGN c• ASA t 
PRECIZIE A~"!S CU DURITATEA NONINALA": PRINT vSr LPR!NJ, LPRINT vt: 60 15 1110 

109! JF Hned<•400 AND ef<•l.5 AND ABS (eJ•<•I THEN PRINT : LEI vţ•~ETALON CLASA 
2 PRECIZIE AD"IS CU PURITATEA NO~INALA': PRINT vJ: LPR!NT I LPRINT vi: GO TO 11 

10 
1094 IF Heed<•400 ANr ef<=I AND A]S tejl)I THEN PRINT: LET vJ•'ETALO~ CLASA I 
PRECIZIE ADMIS CU DURITATEA NEDIE': PRINT vf: LPRINT, LPRINT vJ: 60 TO 1110 
1095 IF H•ed(=400 AND ef<=J.5 AUD A!S tejl >I THEN PRINT : lET vt="ETALON CLASA 
2 PRECIZIE ADMIS CU DURITATEA MEDIE': PRINT vS: LPRINT: LPRINT vs: 60 TO 1110 
1090 IF H~l!..d<=400·AND eOl.5 THEN PRINT : lET vS='nQSTRA CE NU fOATE FI CONSIJE 
RATA ETALON": PRINT v$: LPRJNT 1 LPRIMT vS: 60 TO 1110 
1097 IF Hmed>400 AND ef<=l,5 AND AJS (ejl(•l.5 THEN PRINT I LET v$•'ETMLOH CLAS 
A I PRECIZIE ABHIS CU· DURITATEA NONINALA": PRINT v$, LPRINT: LPRINT vi: GO TO 

1110 
1098 IF Hmed>400 AND ef<=2 AND ABS (ejl(•l.5 THEH PRINT I LET vS="ETALON CLASA 
2 PRECIZIE ADHIS CU BURITATEA NONINALA': PRIMT vs: LPRINT 1 LPRINT vf: 60 TO 11 
JO 
1099 IF Heed)400 AND ~f<=l.5 AND ABS lejl>l.5 THEN PRINT I LET vf•'ETALON CLASA 

I PRECIZIE ADHIS CU DURITATEA NEDIE": PRINT vS: LPRINT :·LPRINT vS: GO TO 1110 
1100 IF Hmed>400 AND ef<=2 AHB ABS (eil>l.5 THEN PRINT t LET vt='ETALDN CL~SA 2 
PRECIZIE ADHIS CU IURITATEA HEDIE': PRINT vS: LPRINT: LPRINT vf: 50 TO 1110 

1101 IF Hmed>400 AND ef>2 THEN PRINT: LET v$='HOSTRA CE NU POATE FI CONSIDERA! 
A ETALON": PRINT v$1 LPRINT 1 LPRINT v$ 
1110 LET xS•INKEYS1 IF xt••• THEN 60 TO III~ 
1111 CLS i RETURN 
1120 LET ■ax•dll~ 
1121 FOR i•I TO ln-11 
1122 IF dli+ll>■ax ·THEN• LET ■ax•dH+ll 
l123 NEXT i 
1124 RE TURN. 
1125 LET ~in•dlll 
1126 FOR i•l TO ln-11 
1127 IF dli+ll<■in THEN LET ■in•dll+tl 
1128 NEXT i 
1129 RETURN 
1200 CLS: PRINT AT 10,4: FLASH l;'(POZITIONAREA A"PRENTELOR PE "OSTRELE 
ETALON >": PRINT AT 21,0:"Apa~a o tasta" 
1201 LET x$=INKEYS: IF x$••• THEN 60 TO 1201 
1203 CLS 
1204 PRINT AT 10i5:"l,DESEN A"1 PRINT AT 11,51"2.DESEN J": PRINT AT 12,5;'3,DESE 
N c•, PRINT AT 1~,5,"4.DESEN D": PRINT AT 14,51'5.JESEN E'1 PRINT AT 15,51"6.REf 
URN" ' 
1205 LET x$=INKEYS1 IF x$="1" TH~N SO TO 1250 
1206 IF x$•"2' THEN 60 TO 1254 
1207 IF x$•"3' THEN 60 TO 1262 
-1208 IF d="4" THEN 60 TO 1268 
1210 IF x$='5" THEN 60 TO 1274 
1211 IF x$="6" THEN CLS i RETURN 
1212 6C. TO 1205 
1250 CLS I PRINT AT 0,5:"A"t CIRCLE 65,120,501 PRINT AT 4,5;'1':· CIRCLE 45,147,1 
: PRINT AT 11,5;'2': CIRCLE 4S,93,1: PRINT AT S,7;'3": CIRCLE 6S,120,1: PRINT AT 
4,11;'4': CIRCLE 87,147,1: PRINT AT 11,ll;'S': CIRCLE 87,93,l 

12S1 PRINT AT tS,O:"DISTRIIUTIA A"PRENTELOR PE "os- TRELE ETALON DE DURITATE DE 
FOR-KA CIRCULARA FARA ORIFICIU CENTRAL"· 
1252 LET x$=INKEY$: IF xf='" THEN 60 TO 1252 
1253 CLS: 60 TO 1203 
12S4 CLS I PRINJ.AT 0,5;"1' 
1255 FOR 1•1 TO 7 
1256 CIRCLE 65,120,l 
1257 NEXT I 
12S8 CIRCLE 65;120,50: PRINT AT 8,6;"1'1 CIRCLE 50,120,1: PRINT AT 5,7:'2'1 CIRC 
LE 60,140,1: PRINT AT 6,131'3": CIRCLE ,o.135,lr PRINT AT 10,12;'4": CIRCLE 95,1 
00,1: PRINT AT 12,e•·s·, CIRCLE 53 80 1 
1259 PRINT AT IS,o;'DISTRIBUTIA A"PRENTELOR PE "os- TRELE ETALON DE DURITATE DE 
FOR-NA CIRCULARA CU ORIFICIU CENTRAL' 
1260 LET U=INKEY$: IF U=•• THEN -60 TO 1260 
1261 60 TO 1203 
1262 CLS I PRINT AT 1,s,·c• 
1263 PLOT 15,75: DRAW 50,0: DRAW 0,701 DRAW -50,01 DRAW 0,-70 
1264 PRINT AT 5-,41"!"1 CIRCLE 25,135,11 PRINT AT 10,4;'2"1 CIRCLE 25,87,11 PRINT 
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Al l,61•,·, (1ltClt 40,110,11 -···î aT ~.71••·· C!IICL( SS,13S,la PRl•T IT 10,1,• 
S'1 t!,clE ţ5,S7,I 
1265 r~!~! •T 14,01'i1ii«iJUlll '"'RCNT!LOII PE ~O~• TRELE ETILOII H IURJTATE IE 

FOfl"A 9REPTUN&HIULAIA• 
1166 tET al•llfEYl1 J, ••••• TMEN 10 TO 1266 
121,7 60 TO 1703 
I ?O ·:LS t PIIIIT IT I ,?ii "I" 
12~Q •LbT 15,751 IAAI 70,0t IRAI 0,701 „Al .,o,t1 IIIAI A,-?e 
1170 PRIIT IT 5,4:•1•, t!RCLE 25,ll5,1r PRINT Ai &OiC1•2•, CJRCLE 25,85,lt PRINT 
a! 8.6• 0 3°1 flRClt so.~10,11 PRINT.,,.,, ••• , CIR~LE 75,135,lr PRINT AT 10,9,• 

~•1 C!RCLE 75,85,1 
1771 PRINT Al 1c,o,•,1stRIJUTIA AftPR.ENTELOII PE IIOS- TRELE ETALON IE IURITAfE DE 

fOIIMA PATRAlA' 
1i1. L[l •f~l•~EYt: !F ••••• Tlitl &O TO 1272 
1?73 60 TO 1203 
1=74 CLS, PRIIT Af 1,5,•[• 
;~Yc PLOT 1s,1s, •••• 10,01 INIAI -SS,601 IRAI -35,·60 
12'• •R!IT AT 7,61•1•1 CIRCLE 50,1231 1: PRJNT AT t 161•2•1 CIRCLE 50,lOS,11 PRINţ, 
Al 11,t;•J': CIRClt 50,90,l: PRINT •T 11,41•4•1 C RCLE 30,71,li PRINT AT 11,91• 

5'1 CiltCLl 75,71,1 ' 
127' PR11tf't ... 1•t~1:i:,~m:~I!A AIIPRUTELOR 1't IIOS· TRELE UAl.1111 H DURITATE IE 
1278 LET 1l•INKEYt1 lf a•••• TllfN 10 TO 1271 
1279 60 TO 1203 
6000 CtS 1 tlft ,11011 INPUT •1tr,d• 4et•r•••••t• 
6005 l.fT ••0 
6010 roR 1•1 TO n · 
6015 INPUT l•ter■ ,11•11il&'•"1IICil: PRINT "ht11re,,•,11•••1hlll 
Hl6 1.PRINT •teti,r■.• 1i1 •"illlil 
6020 îET 1•••11111 
6025 uni 
6026 LE! ■N•1/ns PRIIT 0 Adinc.a•d,d• ,nr.• en•"1•••-
6027 L•RINT 0 Adinc, ■N,N patr,11 •••••••d 
60l0 Lcf t•O 
1035 F!Jfl 1•1·ro n 
6040 L''.T k•t+l!hlll-HdHllllil•Hdll 
•c•5 1,:n 1 
6050 tn .,.SDR (t/(n·ill: PRINT 'Altlt,Hdh , ■tratica ••• ,., 
6051 l!PINT •1b1l,e•dt• ,atretica 1•"1 ■P 
6055 LIT t•3.747 
601,0 U T t•O 
,010 FCR i•I TO n 
,oeo LE! t•t•llhlil .... dl•lll(il·••··' 
60'10 III: IT i 
6110 LEY h•!t••~I/IIOR lnlls PRIIT "Ero1re1 llait1 a 1dinc,e•d,h••111 
6111 LFRINT •Eroarea li ■ita I adinc, ■ad,h•";h 
6120 RETURH • 
6200 LET H•ll/21 PRJNT "tnt.d• incr•d•r• •I durit, ■ed, l•'iH 

·,,201 lftllN'r •1nt,da incredere al •urit.aed, l•';H 
6210 6C SUI 6300 
6120 LfT ef•ll ■11-einl/aedl•I001 PRINT •Ero•r•• d• fidelit•t• ef•';ltf 
62l!I Ll•RIIT "Ero■rH ,. ftclelttlte ef•'uf 
,230 Rf:TURN 
6300 Le.T ••••hlll 
6310 FJR i•I TO ln·I! 
6320 IF llli+II>••• THEN LET aax•h!i+II 
6330 IEIT i 
6340 LET •i~■hlll 
6350 fOR i•I TO ln•II 
:~ţg ~: 1ţil+l1Cstn îNE' LET Sift ... li+ll 

:~:? r::1~,•~h•::;:i:::;:~h•!~::1:!~tt-
41390 RETURN 
9999 SAYE "dlp•wol• LINE 151 IAYE ~dip•vol~ LINE 15 
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>tSTPtEUTIA AMPRENTELOR PE HOS­
RELE ETALON DE CUAtTATE CI! 

FORMA TRIUNGHIULARA 

l'I • a • gc. ter•, .t\S:=J.0.~ 
e tit: r"JI\ .h~.;;.-1.G'I • 5 
e t.e.-, .. m .h4•39. ii 

t,e toa ,-., • h5•4-0. 4-
~din~. ~ed. de patr.h •ed ■4.0.a4. 
~bat.Medie pat.-atica $ ■0.240831 

~roarea lillita a adinc.Med.h•B. 
ta~564-25 
Puritatea Medie H •ed ■79.e8 
IInt.de incredere al durit.lied. i:0,20178213 , 

M~Xm40.5 h ruins39.9. 
roarea de fidelitate ef=1~491B 

37 · 
De tti: r 111. i ni t ia la 

TALON CLASA 1 P~ECtZtE 
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9. 1, TRANSLATOR llASIC-MSCM. 

O i,aportant• deasebita in infar--t:ic• - acorda Uabaj■lar- d• 

pr09ra111are, el..,..,t esential in CGl'\■truirea Progr-lor- de orice 

.fel. 

~UL~TORUL OPEREAZA CU DATE. 
litllbajului COBOL. -te sernnif1c•tiv~, introducinou-~• o diviziune 

explicita pentru d•scrierea datelor, paralel cu a aivi~iunE de 

Prcx:t!dur-a. Pa linia facilitatilor- de structurare a dat~lor se 

inserte si lilllbajul PASCAL - c~ •i toate cele care se inSPira de 

la el. 

N.Wirth afirma ca limbajul PASCAL - al carui •tnventator• -te 

are dOUA scopuri principalei in primul rind realiz.area unui 

lima; convenabil pentru pred..-- prc,gr-•rii ca o dtcipli~• 

sistematica ,bazata pe anu■ita concepte clar■ sl care - rflecte 

in mod natural in li'llbaj1in al doilea rind realizarea unui 

limbaj a ~•rui este fiabila si tt'ficienta pe calculataar■le 

existente. 

ln contextul raSPindiri acestui lilllbaj apare ca o nec-itata 

fireasca aarirea vitezei de rulare a pr09ramului. 

Lucr ... n,a ,referinduse la calculatoarele HC-85, Til'I-S ,COBRA,ZX 

SPECTRU~ si cele c0111patibile ,are drept scop 

proc;rr.amelor BASIClcu mici re,stictii) si implicit a.arirea vitezei 

de executte de circa 60 de ari in fisier• ce reprezinta pragra1M1 

~ursa PASC~.L ce pot fi c~ilate cu prograaul HP4TN16 

compilatorul da PASCAL d~ P• acest• calculatoare. 

Prdgr-a111ul TRANSCOI>ER a fost concer,ut pentru utilizare in dlOd 

special in invatamint astfel incit poate traduce a g...- larga de 

i~str-uctiuni BASlC.Sint traduse si ..nele instructiuni grafic• ca 

d~ exet11Plu PLOT,DRAW.Pentru marirea por,abilitatii au fast 

prev.azute si instruct:iuni -i rar -fel C1!i te ca d• Pi Ida BEEP,DUT, 

REl"!,POKE,CDPY etc. 

Modul de lµcru:se taste~za LOAD"TRAIIISCOD~R",duPa care un •ic 

pragraftl BASIC se va incarca,autolansindu- si incarcind la 

rindul lut pr09raaul prapriu-zis(in cod •asina 180).RAl'ITUP.;,.l -

va fixa I.a valaar- 49999,raainind suficienta __.ie si pentru 
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P~- -i valuatnaa-. 

Jlupa tncarc- prowr..ul curat• prin NEW toate__.,. pina l• 

RMTOP.Din ac-t -t controlul -t• rlldat utilizatorului 

P9fttru est tasta sau incarca pr09raaul BASIC. 

La \:.,.■tnar- oP.,.atiei - t.asteaz• RANJIClftIZE USR soooo. prin 

aceasta •-ltndu-- translatorul car• v• r.-und• printr-un 

.... J siva inc.,.. t.ruuc:.,.••• -,t.tonir.id si pasii pa c•r-i 

fac•• 
•1.aw& IN W'PER CASE• - trensfor- toate c-,tarUl■ •i 

n-1• de variabile tn lit.,.•--i• lucru f'.-a t■POl"tanta 11er1tru 

provr_.l :IMJC dar ■--nttal pantru PASCAL din cauza faptuiui ca 

ac-ta trateaz• variabU•l• -.i- dar ~i- cu lU:.,.• aari si 

■ici drept dtf'erit.e. 

•2.FDAN VMIMLE TQLE• for..aza tabelele de variabile 

nacasare programului PASCAL pentru declarat.ii de tip VAR. 
Variabil~!• -ic• sint cc:,nsiderate REALE, ca si in 

variabilele •l•l• de tip caractar sint -for-ta dintr-a 

ur-t.a de lit...-a •s• Cst.rin9) •i sint ct;c:1arat■ ca 

ARAAYct •• 64] OF CHARJ 

Se var.afi- v...-tabil•l• folosite de cat.re progr--. 

-•NANE OF PRDliRNf ? -t.• apti- cerut.a da 

trant1lator , ast.,.t.ind - inv-oducet:i un - de pr091"-

caract._, rwpreztmtind n-1• pragr-lui PASCM.. dllc:larat 

instrunct.i~ n-acutabil. PROSIW-t (w)J 

J!ASIC. 

Utara 

fiind 

prin 

Dupa ac-•~• - Ust.-a partea din pragr-l -- PASCAL 

reprezent.ind part- de declaratH. Intaracttvitat.- - -,tine 

prin tnt...r-■diul apttunii1 

•TRANSLATE SRAPHICS 7• - la care utilizatarul pS.te raspund■ 

cu <VIN>CV..INa> in--■nind includer- sau nu in t-tul _.. 

PASCAL • daclaratU la- P~DCedurtlor PLOT ,JIRM,Cil~ .. E. 

La ur-toarea oPJ:iumn 

•IGNORE NIJNSEN&E?• - - -t• r-unde in ■ad analog i-ind 
\ 

ivnorar- sau nu la traduc..-. a inwtructiunilor incaprllhllnsibil• 

(de pilda CLOSE M>. Ignorarea fac■ ca la tradt\c..-. fi■c­

instructhm• de acest fel sa fie •-rit.a• cu uraari, d-igur 

t.-revizibile. In caz de P-oar■ de sint-• la care •- carut 

aptiuneA de oPrire c~l de edit--• - va apri Plt linia care 

• cauzat t1roarea. 

Jn continuare, proer-1 PASCM. -t• listat, duPA car• - care 

-tiune. de -lvar• pe ca-■ta. Odata -lvat. prograa&l paat• f't 
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incarc•t de catra HP41l'l16 ca~, cu•.,. f• 'CKt un proqr•• !Wl~At 

cu editorul c-ilat:arului. coapilat, rul•t, li•t•t, aoclificat 

etc. 

Notai In oricare faza a traducerii, pr09ra.,...l poat• fi aprit 

apasind tasta <STOP> cu ajutorul facilit•tilar oferit• dw catr• 

sisteeJl ~ inb-aruP,eri • acxlul 2. 

In cantinldlra d-· unele echivalent• in PASCAL • 
instructiuni si funct:U 

BASIC 

BEEP a,b 

Cil~LE a.b.c 

DUT a,b 

STOP 

NEW 
REtt c~. 

FOR a-b TO 

NEXT·a 

eo TO n 
LET..ti 

PAUBE a 

POICE a.b 

PLOT a,b 

C 

k 

6TEP d 

IF cand TIEN ••• 

CLS 

IIRAN a,b 

COPY 

etc. 

RNl) 

IN<E\'$ 

SIN 
ATN 

SQR 

SSN 

PEEK 

et:c. 

BASIC• 

BEEP (a,b) 

CIRCLE (a,b,c> 

OUT (a,DIRCb> > 
HALT 

USER<•UB7> 

< c-,it. > 
a1-b1NHILE attS8NCd)<-c•S&NCd) 

DO BE&IN 
I 

a■-.+d END1 

eo TO n .... ,· 

PAUSE Ca> 

POK ca.b> 

PLOT <a,bJ 
IF cand THEN BE&IN •••. END 

PASE 

1JRAW Ca,b)­

COPY 

RND 

INCH 

SIN 
ARCTAN 

SQRT 

SGN 

PEI( 
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Fi• pre<;1ra~ul BASIC1 
JO INPUT • .,_.,N 

20 LET S-O: LET J--0 

30 ! F J >N THEN STOP 

4CI LET SsS+I 

50 F-P. I !IIT 5 

oO LFT !=1+1 

7(, Rt.l'I H-1:H i llF.: Il'JCL.;; 

80 60 TO 30 

Acr-":tta. ·.•.a ,:,~o ... ..- 11rm~.4off"W"""Ui dialog: 

RANilOl'!I?E IJSR 5v000 <E.NTER) 

BASIC - PASCAL TP.ANSI-ATCk 

(El 1988 5 H!G!::R H/\RAL]) 

Til'1ISOARA tel. 961/::;0395 

1 • CHANGE Tlll UPPER CASc 

Ok 

2.f'Ot<M VAAIABI.C ,.:.ilLE 

m 

VAhlA&LE5 UE-E.D: 

N S I 

NA~ES OF" ,·•,,OSi'-:Al'l ., 

)":t."!::T ·:ENTER, 

10 Ff",PG~·~M ·--csT~ 

20 LAEEL ? ~ 

3(; VAR N • S • l : RF PL; 

4(\ PE.Uif'\I 

Cj(, ' .. : ,~ I !'"(:. l :-

80 I:=O• 

q,:, 1: r.:- ! ·,•, T.-!:N l'E6l"< 

1 (•O HALT ~•~r--
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110 91-S+l1 

120 WRITELN CS>, 

130 11•1+11 

140 < INCHIJIE BUCLA> 

150 GO TO 11 

160 END. 

SAUE PASCAL SCIURCE? YES. 

START TAPE.•• 

TRANSLATION COHPLETED 
,Ok 

O OK 80Jl 

Detalii d■ pr09r.--r■1 

de 

da 

la 

la 

Programul est■ scris in limbaj Z80. tte110ria 

adresa 50000>, aste ocupata astfel: translatorul 

adr-a 50000. Adr-le tabelelor d■ variabile 

lacatiila 65520, 65522, 65S24 care Jo.ca ralul 

se gasesc in 

de pointeri 

pentru zona de variabil ■, variabil ■ sir, tablouri. 

T-tul PASCAL gen■rat - afla la adr■-a cantinuta in lacatiile 

65516, 6S517, da r■gula l58000. 

Programul lucr■aza cu aadul da intrerup■re 2, astf■l' ca poate 

fi apri t oricind. 

RST 910 

NRITET 

RST •oa 

Efect: 

<DE>1-A 

OLh-A 

•••I-l 
tL1-tL+l 

pina cind 1-0 

t:iparire caract:■r din rag.A 

A:•<tL> 
t:ipar-t:■ caract:■rul din r■9.A 

11•1-l 

tL1-tL+1 

pina cind 1-0 

apr-t■ prc,graaal cu 
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OCf!I n .,..oarea 11ASIC n+1 

J~IIC ••r• Peste spatiile 

din pr09r•ftll.ll BASIC 

NEWLJN 91tnr.-eaza nu•arul d• Unie 

pentru o noua linie PASCAL 

EXPTRA traduce expresia de la adr.<HL> 

u .. ·tST listeaza pr09ra,nul PASCAL pina 

la primul caracter • 255 

ln prc,oraonul PASCAL cuvintele rezervate sint tokenizate (fie­

ca.-u1 cuvânt cheie ii corespunde un coci ASCII>. 

D•- •ai jos codurile pentru unele cuvinte rezervate: 

DEGJN•152 C.'ONST•131 U0-145 ELSE•l46 

ENl>ml 44 FOR-150 FORWARD•157 FUNCTIDN•133 
GO T0-154 IF•l51 LABEL•l6l PROGRAl'l-129 

REPl:.AT•l47 THEN•142 T0•140 TYPE•159 

PROCEDURE•132 UNTIL•l43 VAR•138 WHţLE•149 

·For•ar-ea tabelelor de variabil-ide etichete - face printr-o 

scanare a t-tului BASIC care inc9Pe la adresa continuta in 

variabila sist- PROG (23635-23636) ptna la adresa continuta in 

v.ar·iabila sistl!M IJARS (23627-23628>. Ociata cu aceasta -

verifica si ~extul BASIC inc-• ce priv-te translatabilit•t­

instructiunilor continute in pr09ra•. 

lnstructiunea 'JF" fiind tradusa prin 'IF cond THEN 

cadrul 

pr09raaului BASIC a &c~stardK:laratii. Probi._ este 110lutionata 

de catre translator prin contorizarea nu.arului de i-structiuni 

'IF' ce,_ar- in ac.,-.st linie. La intilnirea caracterului <CR> 

<CHRSU3> >, tr-latorul 9.,,.,.eua SUPliaentar un nuaiar de 
' •-•ratari 'ENJI • aval cu nuaarul • IF-urtlor • iabricate. 

lnstructiunile PLOT st JIRAN au echivalante ln ~• 

!"ROCF.IIURE PLOT C X , Y1 INTESER> J 

BEBIN IN...INE (41FD,e21.e3A,tr.5C <LI> IY,e5C3A) 

,eDD,M6,eo2.eDD,tME,II04,ecJ> <LD B,CIX+2)1U> C,(IX+4)) 
, eES •• 22 > , <CM.L 4122ES> 

END1 
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PROCEDURE JIRAiC Cl. Vt I~> s 

VM S8111X.&GNVr INTEGER1 

liEGIN 

!F X<O THa! S8NX1-1 
EL.SE SGNX r •h 

IF Y<O THEN S6N't'1-1 

El.SE SGNYr•lr 

Lî"'':: <ABS<X> ,ABSCY) ,SGNX,S&NV> 
Elli--

PROCEDURE LINE<x.v.sx.sv,INTEGER>s 

BEGIN lNLIIE <OFD.•21.tt:s:A,tiSC. <LD rv •• sr...3A) 
·•»1>.•s • .02 •• »1>.e5E.e04,,;DD <LJ> D. UX+2) rLD E. C IX+4> > 
.M6.tt06 •• ~».tt4E.eoa,ea.•BA <LD D.(IX+"6)rLD c.<IX+8)} 

,.24> I (CALL •24BA> 

END1 <subrutina DRAW din FuJN> 

h •-•• •1 unal• functii au trabuit - fi• dafinit•• 

FUNCTIIJN AMD <X■ REN-hAEM..s 

. BEBIN 

RND• • <RANJIOIV256> 

ENDs 

fUNCTION S8N <X1 REAL> 1 INTESERJ 

B~IN 
IF X-O TIEN SBN1 -O 

ELIE S&1•X/ABS<X>s 

END1 

FUCTIIJN PEk <X1AEM.h INTESER1 

YM ADR1 INIE&ER1 

AD 1REIIL.1 

IIEBIN 
IF ENTIER<X> >3'Z767 TtEN•ADfh-ENTIER<X>-65?536 

PEIC1-<IRD(PEEIC(AJJR,DIAR> > 

END, 
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FUCTJON lN Ot1AIEAL.>r JNTE6ER1 
HSIN 

IH1-oRJ>IJNP<ENTJERIX>>t 

END1, 

PA0CEJMJRE POIC ( lC • Y I REAL> 1 

W1R I • .J1 INTE6ER; 

KGJH 
JF ENTJER(lC>)32767 THEN 11-ENTJ~~(~i-6~~6 

El.SE I: =ENTTSCP., >: l : 

POl<"C 11,CHR(ENT [EfHV> > > 
EMI); 
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•HISDFT IIEN93"2 A98E"•LER• 
ZI SPECTRU" 

Car•rl•ht CC) HISDFT l9U.4 
Al rl•ht• r•••rv■d 

P••• I ■rrar•• ■■ 

·11. 1. u.: .... 
11114943 
!iff ffl! I 
98E3 4C4154 
98E6 4F528D 
98E9 7F2.31 

· · 98EC 393 38 
98EF 295349 
98F2 474941 
98F5 534F46 
98F8 54■D■B 
98FI ■D312E 
98FE 434841 
99111 4E4745 
99■4 2■494E 
99■7 211:555■ 
9911A 584552 
998D 284341 
991■ 53458D 
9913 4F6D0D 
9916 CD4216 
9919 21CE98 
991C 8644 
991E C:D13D1 
9921 ;,;~535C 
9924 2:.S 
9925 23 
9926 23 
9927 23 
9928 ED5Jl415C 
992C U 
992D E5 
'992E A7 
992F EDS2 
9931 · CA3799 
9934 J>A::5A99 
9937 El · 
9938 CF 
9939 e:s 
993A El-
9931 CD5199 
993E 7E 
9-9:SF 11661 
9941 DA3199 
9944 7E 
9945 ))671 
9947 D23199 
994A 7E 
9941 D62■ 
994)) 77 

,. , 
u: 
4 ' I 

I 
I 

f 
1 
I 
I 

I 
2■■ 
21■ 
22■ 
23■ 
24■ 
258 
26■ 
278 
28■ 
29■ 
H■ 
31■ 

JD 
34. 
:ssa 
3611 
::S78 
388 
391/i 
411&8 
418 
428 
439· 
-'48 
45■ 
46■ 
47■ 
488 
498 
5■■ 
Sl■ 
528 
53■ 
S48 
558 
568 
.578 
588 
598 ••• .:.1 ■ 

I 
I 
I 

Ot< 
C1642 

ERORI 

IA 
LCF81 

TRAUCDHlt. 
l"t!~JllE„ 
... atl9'l-• 

•· ..... ..... ;:•: 
. ··•i•····. E •c•••••••L• 

F
. • ••• , ••••• 

•A•••..-••■• 
BEFI •L•"•A•"•y• HFI :a:::R::1■1 DEF I 
DEF• •9•'•a•'•9• DEF•: :::a:::1: 
~~I ·l···D···'· DEFI •8y•:,■1 f:f■f DEFI 'I BEFI C "•H•"•Ă• 
HFI •N•"•e•"•E• 
BEFI • •'•1•"•N• 
DEFI • •••u•"•p• 
:DEFB •p•"•E•"•R• 
DEF•• •:•c•:•A• 
DEFI •a• •E• •■D 
DEFB •~•••t•:emD 
CALL et6~2 
LD H1.,l'IESA.J 
LD B.1•44 
CALL •1r113 
LD HL.c•scs:s, 
INC HL 
INC HL 
INC HL 
INC HL 
LD DE.ce5C41) 
J>EC DE 
PUSH HL 
AND A 
SIC HL DE• 
,JP Z,EROR1 
JP C,IA 
:gţ ~L: 
DEFJ·e■:S 
POP HL 
CALL LCF97 
i81 =,iHL> 
JP C,LCF81 ~B. :t:HL) 
.JP NC,LCF8I 
LD A, CHL) 
SUI e2■ 
LD CHL),A 
JP_ LCF81 994E C33199 

99:51 7E 
119:52 D68E 
9954 CA6899 
9957 7E 

62■ 
6:S■ 
648 
658 
668 
67■ 
689 
69■ 
7■8 
71 ■ 

LCF97 i81 =■~HL) 
JP Z,LCFA6 
LD Ir, CHL) 
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993& J>6BD 721i SUI ••» 9195A CA6199 738 .JP lc~i~"7 995D C:S6599 748 .JP 
9948 23 759 LCFA4 INC HL 
.,.,61 23 768 LCFA7 INC HL 
9962 23 778 INC HL 
9943 23 788 INC HL 
9964 23 798 INC HL 
9945 23 ••• LCFAI INC HL .,.,,,,, ES 818 PUSH HL 
ff967 ED52 8211 SIC HL,DE 
996'1 :i>26E99 838 .JP NC,LCFl4 
996C El 848 POP HL 
996D Cff 858 RET 
994E El 868 LCFl4 POP HL 
996F El 8711 POP HL 
9978 211399 888 LD HL,O1( 
9973 86113 898 fiLL·htTJ 9975 CD13Dl 988 
9978 C3919'1 918 JP LCFD? 
9'171 :S22E46 9211 LCFCl DEFI •2• • • •,•F• 
997E 4F524D 9311 DEFB •o•,•R•••"• 
9981 285641 948 DEFI • •.•v•.•A• 
9984 524941 958 DEFB •R•,•1•,•A• 
9987 424C4:S 9611 DEFI •1•.•L•,•E• 
9„8A 2115441 979 DEFI • •,•T•,•A• 
998D 424C45 98111 DEFI •1•,•L•,•E• 
9998 IID 99111 DEFI •1111> 
9.,.,, 217199 1111111111 LCFD7 LD HL,LCFC1 
9994 8616 11111111 

~~LL htl~ 9„96 CD13D1 10211 
9999 2A:S35C 18311 LD HL, (•:SC53) 
999C 23 184111 INC HL 
999D 23 11115111 INC HL 
9„9E 23 11116111 INC HL 
999F 23 111178 INC HL 
99A8 E:S 1888 PUSH HL 
99A1 Cl 1898 POP IC 
99A2 CDDF99 1188 LCFE8 CALL LD825 
99A5 7E -1118 ic. : .. fHL> .99A6 1)641 1128 
99A8 DAA2„9 1138 .JP C,LCFE8 
9„AI 7E 114111 LD =~:HL> .,.,AC D651 1158 SUI 
99AE D2A299 1168 JP NC,LCFE8 
9911 ES 1178 PUSH HL 
9912 Cl 118111 POP IC 
9913 CDl999 1198 CALL LCFFF 
9916 C3A299 128111 JP LCFE8 
9919 e:s 121111 LCFFF INC IC 
991A 8A 1228 LD A,(IC> 
9911 III 123111 DEC IC 
991C -624 1248 SUI •24 
991E CA189A 1258 JP Z LD85E 
99Cl 112CE2 1268 LD DE,.E22C c> 
99C4 lA 127111 LD88A LD A, (DE) 
99C5 17 1288 OR A 
99C6 CAD399 1298 i~SH icLDel 9 99C9 CS 1388 
.99CA El 1318 POP HL 
99CJ.96 1328 SUI (HL> 
99CC CAD999 • 1339 JP Z,LD■lF 
99CF 13 1348 INC DE 
99D8 C3C499 1358 .JP LI>88A 
99D3 8A 1368 LI>■ 19 LI> A, (IC> 
99D4 12 1378 LI> (DE> ,A 
99D5 CD19D1 138111 CALL •I>119 
9'9D8 C9 1398 LD■lE RET 
991>9 CD19Dl 141118 LD■ lF CALL •D119 
99DC C3D899 1418 .JP LD81E 
99DF CS 1428 LI>82:S PUSH IC 
99E8 El 1438 POP HL 
99E1 :SA■85C 144■ LI>827 LD ::1~•5caa, 99E4 D63■ 1458 SUB 
99E6 C2El99 1468 JP NZ,LD831 
99E9 CF 1478 RST B 
99EA 8E 1488 DEFI •8E 
99EI 7E 1498 LDll31 LD :,~HL> 99EC D6■E 151118 SUB 
99EE C2FA99 1518 JP NZ,LD84■ 
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"?'JFl 2:S 15211 liiC ~{'ţ_. 

99F2 23 15311 l "!C HL 
99F3 23 15411 INC HL 
99F4 23 1558 INC HL 
99F:l 23 15611 INC HL 
99F6 23 15711 INC HL 
99F7 C3El99 1588 JP LDlll27 
99FA 7E 159111 LD84■ LD :,iHL> 99FI D68D 168111 SUB 
99FD C21189A 16111 JP NZ,LDll4E 
9AIIIII 23 162111 LDll46 INC HL 
9Alll1 23 163111 INC Hl. 
9Alll2 23 1648 INC HL 
9Alll3 23 1658 INC HL 
9All4 23 1668 INC HL 
9Alll5 C3E199 167111 JP LDll27 
9A88 7E 1688 LDll4E LD A. (HL> 
9Alll9 D6EA 16911 SUB •EA 
9A01 C2389A 17811 JP NZ,LDlll7E 
9AIIIE 23 17111 LD854 INC HL 
9AIIF 7E 172111 LD A. (HL> 
9A1111 D6111D 173111 SUB •1t1> 
9A12 CAlllll9A 174111 JP Z,LDlll46 
9A15 C3111E9A 175111 JP LD854 
9A18 114AE2 17611 LDlll5E LD DE.•E24A 
9A11 lA 177111 LDll61 LD :c<DE> 9A1C C5 178111 PUSH 
9A1J> El 17911 POP HL 
9A1E 17 18111111 OR A 
9A1F CA2C9A 181111 JP Z,LD872 
9A22 96 1828 SUB <HL> 
9A23 C2349A 183111 JP NZ,LDll7A 
9A26 CD19Dt 184111 CALL •»119 
9A29 C3D899 18511 JP LDllllE 
9A2C 7E 186111 LD872 LD AD (HL> 
9A2D 12 18711 LD < E>.A 
9A2E CD19D1 18811 CALL •»119 
9A31 C3D899 1898 JP LDlllE 
9A34 13 1988 LD87A INC DE 
9A35 C31B9A 1918 JP LD861 
9A38 7E 192111 LD87E LD : 2JHL> 9A39 D622 1938 SUB 
9A3B C2459A 1948 JP NZ.LDll8B 
9A3E 23 1958 LD884 INC HL 
9A3F 7E 1.968 LD : 2JHL> 9A48 D622 1978 8U11 
9A42 C23E9A 19811 JP NZ.LD884 
9A45 23 19911 LDll8B INC HL 
9A46 E5 2811111 PUSH HL 
9A47 D5 28111 PUSH DE 

.' 9A48 ED5B4B5C 21128 LD DE. <•SC4B> 
9A4C A7 2838. AND A 
9A"wD ED52 211411 SBC HL.DE 
9A4F D2579A 28511 JP NC,LD89D 
9A52 Dl 211168 POP DE 
9A53 El 211711 POP HL 
9A54 E5 28811 PUSH HL 
9A55 Cl 2898 POP BC 
9A56 C9 2111111 RET 
9A57 3E4F 211111 LDlll9D LD A,.4F 
9A59 D7 212111 RST •1111 
9A5A 3E6B. 213111 LD A,.61 
9A5C 1)7 214111 RST • 111 
9A5D 3EIIID 215111 LD A,.IID 
9A5F D7 - 21611 RST •111 
9A611 CD22DB 21711 CALL •DB22 
9A63 C3779A 21811 JP LDIIIBD 
9A66 IID564l 2198 LD8AC DEFB •e»,·v•.,·A· 
9A69 524941 22111111 DEFB •R•,•1•, .. A• 
9A6C 424C45 22111 DEFB :1:,:L:,:E: 
9A6F 53211155 22211 DEFB s • ,· u 
9A72 534544 22311 DEFB •s•., •E•,. •»• 
9A75 3AIID 22411 DEFB H: N 'I •m» 
9A77 21669A 22511 LDIIIBD LD HL,LD0AC 
9A7A 11611 226111 LD B ,•11 
9A7C CD13D1 22711 CALL *D113 
9A7F 3EIID 228111 LD A,*0D 
9A8l 1)7 2290 RST •10 
9A82 112CE2 23111111 LD DE.•E22C 
9A85 lA 231 ■ LDIIICB LD A, <DE> 
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9A86 .7 232• OR A 
9A87 CA989A 233■ .JP Z,LD.DE 
9A8A D7 234. RST .,. 
9A81 3E2• 235■ LD A,e2• 
9A8D D7 236■ RST •t• 9A8E 3E2• 237■ LD :1:2• 9A'9■ D7 238■ RST .,.., 3E2• 239■ LD :1:2• 9A93 D7 24■■ RST 
9A94 13 r1 ■ INC DE 
9A9S C3859A 42. .JP LD•c• 
9A98 3E■D 243■ LD.DE 

r!T 
:1: .. 9A9A D7 2441 9A91 3E•D 245 "1 ... .,. .. gţAF9A 246■ R&T • • 9A9E 247■ .JP 'alfFIT. ·R· 9AA1 f3545J UH LDH7 

nu· """4 94E4 •,•••N•••■• 
9AA7 532.55 2s•1 

........ 
.,,.,.,. 534544 251 ···=·E·:·W• 9r',J :SAH 2•2 ·•"•:U ~· ,,,.,.,. 1111 LDltFS LII 

NL·M 7 un an LD liu 904 C 1 I' !IH CALL 
9,\17 114A 2 LD ltE.e 24A 
91\IA lA LI> :• CDU 91,11 17 25H DR 
'9111C CAl ■Dt 259■ .JP z.e1u1• 
9AIF D7 26n. RST u■ 
9AC■ 3E24 261 ■ LD ,. •• 24 
'9A::2 D7 262• RST .,. ..... 2 •rrar•• •• 
Tabl• ua•d• 487 fra■ s•• 
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•• 2. &UBRUTINE UTILJT,wE 

ln ~ SUDC:apit:ol dori• - va ,-,-azant:- ct·twva progra-, 

fir,;, in EASIC, fie ifl UabaJ -.tna, care :l.ncearca - . 

iia'.)uncte'::sasca ...,.1r;w--t;11le calcul-atoarwlcr de t:t,p TIN-S,HC-85. 

Ele pot fi fola.tt• ca eubrutine in- •praprttl• ·. duanaaYDAatr■ 

pr"011f"-• 

In cont.inuar11t va fi .S..Cri·- fiec■r-• 9Ubr-utirN· · in parte •. 

El• - refar-•, tn ...-:tal la wcri.,._ .,.. 64 da cal-ne, -la 

lucrul cu .,.,.._tre, la c-actar- SCREEN-ur-ilar· -.. la 

uUH:ratr-· cli-fllrii:trlor- i-·i-..m:e1 tlOICJl1, -NDOTRON ..u SC#F' • 

•• 2. 1. LLIST Rl1IGI. 

ln 1111.11t• canft,uretU • calculatarului · TUt-9 -intra· si 

tapria.ftt& pairahtla RDl'IDft. a. c:unast:a ca, din pac■t•• tn aud 

Obisnutt nu - pot fala.ai toate -factlttat.Uit· .c-t•i· iapr-iaam:e..-

h - .-~ -=--ta 911br-ut:i·na, ln •ll■b■J -lna, 
•t-la si u- di> utili.zat. Cu aJut:crul ei· la NJNDN - p-t■• 

acri• cu trei ..t.ur-t da c_..acta-wl--1•• incltnate · si 

iner-..t• ftac:ar• tn trei -■r-t•il 80, 100 sau 120 caracter•· -
rind.llllci - pat abtiria 9 .c:rt.-l di.,..,..it•• • 

Rutina - incarca la adr-■ 159998, - o lunei- da 390 da 
actat:i si NI.J este relm:atabila. a. tncarca ·...-tn ·tnsl:r-uctiunaa 

LOA1) .. ţOl)il: iar _, - 1-• prin AfllNIIO'flZE UBR ..0000 d#­

nt.-i dufia ce - p~nit taprt .... ta. ~ 1___... pozit:i-a 

capul da sertar• la inc■PUtul rindului ur-tor-, Ml:.-• ~ul 

-tc.n da caract.-. st - autad~i:~ ca subnrtin• .....-.~ 
Up■r-irea caracterelor- la taprt .... ta ..... 1-..-• arie• LPRINT 
_, LLIST va folaai -ta subruttna. 

Pttntru • _..1. diferit• tipuri de scris - _. folciai 

instructiunUe PM'ER ■i INC cu ur-■t:-1• efecte■ 

IHÎc 1 - 80 caracter• pa rlnd 
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· lNIC 2---100 caract.-e pe rinei 
INIC 3 -120 carar.1:are P• rlnd 

\'-:;): 
.. PAf'ER 1 -scris ncr-1 

PAPER 2 -cris inclinat· 

PAPER 3 -.c:ris ingrasat 

Deci pentru • obtine un text.- scris cu cu caracter• 

.tnclinate cu 100 carac:tere pe rind ta1atati LPRINT PAPER 2, INC 

2; •'rExT PENTRU TIPARIT•. Toate scrierile la i11Priaanta car.- var 

ur- var fi seri- cu acest fel de caractare pin• cind -

·introduce din nou a Âstfel de instructiune. 

Tipul de seri• paste fi. 'IIIOdificet (pentru listare> st '·in 

cadrul unei linii prin folosirea codurilcr de c,•lorh 

.E1CTENDED · NODE + a tasta de 1 a 1 la 3 ... INK c 

EXTENDED NODE ~ . CAPS + a· teste de 1 e 1- 1 a 3 - PAPER 

De ____,_ - -paabl ·-cantrala lungi- liniei dii tiparira. 

Se stie ca o linte la imprimanta are 600 de· pixeli. Deca •• 

dcrest:e tipar-ir- pe •n• pixeli (•n•<600> - introduce valaar­

•21tn" in lacatiile 59998/59999~ :De· ex-ltt pent:ru n•480 avea. 
~ 

2tln•960 deci tastati PDl<E '1998,192 st POKE·S9999,3 • 

. Subrutina paate fi falasita cu succ- st in alte pr09r-.. 

cwa .ar fi de --lu GENS, l'ICINS ,PASCAL, BETA-BASIC, C, ZEUS 

etc. Ac-t• carte a fast pregatita cu ajutorul acestei IIUbrutine 

cu ajutcrul careia s-au listat programelti BASIC, s-au listat 

textele sursa SENS si s-a tipari ·t tearia. 



9388 S288 
•HISDFT 6ENS31'12 ABSE"BLER• 

zx SPECTRU" 

Capyri9ht ICI HISOFT 1"183.4 
All r"i9ht• r-eserved 

P••• 1 errare1 ee 

18 I 
29 LPRIMT-ROl'IOl'I 
38 ... , ... t or-1 
58 l ovrn1u SANDOR 
bll 

'?:?~A B824 70 KL DEFI .. ., ..... 
"12FC 21::.293 88 LD HL,START 
92FF 22C55C 98 Ll> c•sCC:5>,HL 
9382 CD6A94 1118 CALL "'"'"'" 9385 IIDIIA:I 1111 DEFI •l'lD,','IIA •• 1B 
9388 :52811FF 128 DEFB es2.•••••FF 
9381 3E83 1::se LD A,ee3 
9:5811 325994 148 LD Cl'IAR> ,A 
93111 3E82 158 LD A,91112 
9312 325A94 168 LD <CHIU ,A. 
•::st !5 211111118 1ie LD HL ,tt8111111■ 
9318 226894 1811 LD <LUN&>,HL 
9311 CDID94 1 qe CALL INCLIN 
931E CJ>43„4 2811 CALL "128 
9321 C9 21111 RET" 
9322 FS 2211 START PUSH AF 
"1323 FE7F 2311 CP •7F 
'1325 D28493 '2411 .JP NC,UDB 
9328 FE1F 258 CP 4HF 
'132A DA8F9:! 269 .JP C,CONTR 
932D CD4D94· 2711 CALL CALC 
9338 215194 2811 L'.> HL,J)ATA 
"1333 SF 298 L!I E,A 
9334 161111 3118 LD I> ·••111 
9336 19 :ne ADD HL,.i>E 
9337 4E '3291 LD C, <HL> 
"13~8 86118 33111 LI) Jll,ttee 
93::SA 2A6894 348 LD HL, <LUNG> 
'i33D 89 358 ADD HL.BC 
933E E:!j 368 PUSH HL 
"13:SF CI '.S78 POP BC 
934a EJ>5BFA"12 38■ L.D .DE,Cl<L> 
9344 El>:52 398 SIC HL.l>E 
9340 D25293 411111 ,JP NC.iNAlN .,~ .. 1"1)436894 41 ■ Ll> CLUNS>,BC 
934.D Fl 42111 POP AF 
'134E C.DIIF94 431!! CALL SUBU 
9351 C9 "14111 RET 
9352 CDoA94 45111 INAlf-i CALL 1'1Al'IA 
935:S ■J>■AFF 468 DEFB ••n.•aA •• FF 
9358 :SASA9t; 478 LD A,<CHR> 
9351 FE81 4811 CP Hll 
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q35!) C26693 4911 JP NZ,Wl 
936111 CD1494 588 CALL NORl1AL 
936~ C37993 5111 JP NW 
9366 FE82 528 Nt CP ••2 
9368 C27193 538 JP NZ,W2 
q36B CDll)q4 548 CALL INCLIN 
936E C37993 5511 JP .... 
9371 FE83 569 N2 CP •·3 
937:S C27993 5711 JP NZ.WN 
9376 CD2694 588 CALL BIS 
9:S79 0100011 598 .... LD 1c.ee08e 
937C ED436894 688 LD (LUNGJ,IC 
9388 Fl 618 POP AF 
9381-C3229:S 628 JP START 
9:S84 F1 638 UDS POP AF 
9385 J>6A5 648 SUll eA5 
9387 D21118C 6511 JP Nc.•11c18 
938A 3E28 668 L.D A,.2il 
938C C32293 678 JP START 
938F 3A5994 688 CDNTR LD A. <"AR> 
9392 FEB■ 698 CP ·•8 
9394 CAEA93 788 JP Z,SCl'IAR 
9397 3A5A94 718 LJ> A, <CHR> 
939A FE88 728 CP .88 
939C CABF93 738 JP z.sCCHR 
939F Fl 748 POP AF 
93A8 FEi■ 758 CP •19 
93A2 C2AJl9:S 768 JP NZ,Ul 
93AS 3E88 77■ LD A,•■8 
93A7 32SA94 788 LD <CHR>eA 
93AA C9 79■ RET 
93AJI FE11 8■8 Ul CP •11 
9:SAD C2Jl69:S 818 JP "'z.u2 
93B■ 3Ell■ 82■ LD "·•88 
93Jl2.:S25994 838 LJ» <NAR> .A 
93JIS C9 84■ RET 
9:SB6 FE■D 85■ U2 CP •■D 
93B8 ce 868 RET NZ 
9::SB9 ::SE88 87■ ~ LD A,.88 
9::SJIJI FS 888 PUSH AF 
9:SBC C:SS29:S 898 JP INAIN 
9:SJIF Fl 988 SCCHR POP AF 
9:SC■ FE81 918 CP .. , 
93C2 C2CE93 92■ JP NZ.Nl 
9:SCS CD1494 · · 938 CALL NORNAL 
93C8 3E81 94■ LD A,.■ l 
9:SCA :S25A94 958 LD <CHR>.A -93CJ> C9 96■ RET 
9:SCE FE82 9711'Nl CP •92 
9::SD■ C2DC93 988 JP NZ,N2 
9:SD::S CD1D94 9911 N:S CALL INCLIN 
93D6 :SE82 1■8■ LD ,.,.82 
9:SD8 32SA94 1818 LD <CHR>,A 
93DB C9 1■2■ RET 
9:SDC FE■:S 183■ N2 CP ••:s 
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„:Sl>E C:H:S'93 la411 ,JP NZ,"3 
93E1 Cl>26„4 iese CALL IIB 
„::SE4 3Ea3 1868 LI> A.••:s 
93Eb 32SA'94 1878 LI> (CHR>.A 
93E9 C9 18811 RET 
9:SEA FI 1898 SC"AR POP AF 
93EII FElllt 11811 CP ••1 
93ED 2e09 1118 .JR NZ,NI 
'l:!EF CD2F'l4 1128 CALL "a• 
93F2 3Elll 1138 LI> A,.81 
9:SF4 375qq4 1148 LD '"AR).A 
93F7 C9 1158 RET 
9:SFS FEli!l2 1168 Nl CP e82 
93FA C296';14 l l 70 .JP NZ.N2 
9:SFD CJ>:S'l94 1188 CALL "188 - ..... .., .. .,._ ~E!'2 1 t 98 LD A.e82 
9402 325994 128111 LD C"AR>.A 
941115 co;, 1218 RET 
941116 CJ>4:'!94 12211J N2 CALL "1H 
9489 3Efll-> 1238 LD A.ea 
9481 325994 1248 LD C"AR>.A 
948E C? 1258 RET 
94eF 2F 1268 SUIU CPL 
CJ418 CDD438 1278 CALL e:S8D4 
9413 co;, 1288 RET 
';1414 CD6A94 1299 NOR"AL CALL """" 

; 
9417 1151:S8 13118 DEF• •1•.e5i.•:s• 
941A 6DFF 1318 DEF• •6D 9 8FF 
941C C9 1:S28 RET 
941D CD6A94 1338 JNCLJN CALL """" 9428 115•:s:s 1348 Df:F• •1•.es•.•:s:s 
942:S 6DFF 1358 DEF• e6D,.FF 
9425 C9 1368 RET 
9426 CJ>6A94 1378 na CALL ""N" 
9429 1151:Sl 1388 DEFI •1•.•s1.a:s1 
942C 6DFF 1398 DEF• e6J>,eFF 
942E C9 1488 RET 
942F CD6A•4 1418 "88 CALL NA"A 
9432 115138 1428 DEFll •1•••51.e:s■ 
„435 2841FF 1438 DEF• •28.M•.eF11> 
9438 C9 1448 RET 
9439 CD6A94 145a "188 CALL NANA 
94:SC 115132 1468 DEF• e11.es1.au 
94:SF 2841FF 1478 J>EF• e28.841.8FF 
9442 C-9 J.488 RET 
9443 CD6A94 1498 Nl2■ CALL NANA 
9446 115133 1588 J>EFI •1•.as1.a:s:s. 
9449 2841FF 1518 DEF• 828,e41,8FF 
944C C9 152■ RET 
CJ44D 3ASA'94 1538 CALC ... A, CCHR> 
945■ 47 1548 LI> I.A 
9451 •• 1558 Al>D "·' 'P4S2 ee 1568 ADD A.I 
4'453 47 1:578 LD I ,A 
9454 :SA5994 1588 LD A, CMIU 
„457 88 1598 ADD A.I 
'9458 C9 1688 RET 
9459 88 1618 NAR DEF• .. 
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94SA •• 16211 CHR DEF• • •• 94S• •••••• 16:S■ DATA DEF• ••••••••••• •4SE ■ll■F■C 164■ DEF• ee■ .eBF.e■C 
9461 ■ABF■C 16S8 DEF• eeA.e■F.eBC 
9464 8A1E18 1669 DEF• •■A.e1E,el8 
9467 14 167■ DEF• e14 
9468 •••• 168■ LUN& DEF• • •••••• 946A El 169■ """" POP HL 
946. 7E 17■■ NANAI LD A. CHL) 
946C 23 171 ■ INC ML 
946D FEFF 172■ CP eFF 
946F 28■8 1739 oJR . Z.AFA 
9471 ES 174■ PUBH HL 
9472 2F 1715■ .CPL 
947:S CDD438 176■ CALL •:se•• 
9476 El 177■ POP ML 
9477 18F2 178■ ,JR ""'"" 9479 E9 179■ AFA oJP CHLI ..... 2 arr~•• •• 
Taltle u-d■ 347 fr- 3ft 
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9.2.2. LPRINT ET 

MttsPa avea n...aie de t:-t.e tiparite intr--un nuaar destul 

de aare de ••-lare. Se st.ie ca cel -1 indicat -t• folosirea 

unui edit.or de t.ext.e <TASSWORD. ET sau LAST NORD>. Dar acestea· 

nu au o subrutina adecvata pentru ser-ier-ea la i111Pr-iaant:a- RONClt1. 

De aceea am realizat acest pr-09r- care list:eaza tn for111a dorita 

un fisier ET. 

Dw>a incarcar- pr-ogr-.-..lui cu LOAD -iost:ructiunile si OPt.iunile de pe ecran. Pr09ruiul folas-t.e 

pentru tipar-ire subrutina LLIST RONOl1 (vezi 9.2.1.> si inca 4 

aici wubr-utine liabaj aasina listate alat.uri. Pr09r-aaul per-■ite 

alegerea for-1 caracterelor pr-ecu■ si • nu-r-ului de linii la 

c.,.• - va t:iparii textul. 
Pr011raaul poate fi acxfi-ficat si pentru alt:e iapr-i-nt:e prin 

achiabarea wubrutinei de tiparire. 

- 174 -



R 

I RE~ lPRINT ET 
2 REII 6,t,,,-, 
3 REII Qy14iu SANJOR 
4 REII 

10 LET wdw•VAl "1000"1 lET pr ■YAL •2000• 
li LET qt•• 
12 C!AN~01112E USR VAL "60400"-
20 PAPER VAL "5': IN~ YAL •1•, 1RISHT VAL 0 1"1 CLB 

100 LEî ••••oooooa1&1,1•, so sui •d• 
110 LET ·•••001,oa16101•1 60 SU! •d• 
115 LET •••"01001132701•1 SO SUI wd•. 
120 LET wt•'l90003l6161", 60 SUI wdw 
130 LET •••"19160316161'1 &D SUI •d• 
140 l'i!lNi AT YAL "1",YAL "2"i" LtR7NT ET' 
150 IET pl•'0302I INCARCARE TEIT"t 6~ SUI PR 
l&O LET pt•"04022 TIPN ,IRE TEIT'1 6~ 6UJ PR 
170 U I pf•"0~02J SALVARE TEJT"·1 60 SU! PI! 
19G LET pS•"06024 INTRARE •~s1c•1 &O SUI PR . 
200 LET pf•"0211PROGRAII DE !!PARIRE LA O 111-•1 BD SUI PR 
210 LET pf•"0317PRIIIANTA ROIIOII A UNUI TEJT"1 60 SUI PR 
220 lEi pt•'04l7PRE6ATJT DE UN EDITOR· ~E"1 60 Sui Yk 
?~~ tft ~:::g:iJ~g~~f. (TAS~~g~:s fŢ!§:U6~AiJ;•,:D SUI PR 
2io PRIN~ AT YAL "20",YAL '19";"7"r LET pt••2020 1988 OYIJIU 91ndor ": 60 SUJ P 

240 LET ,s-•2oo•ALE6E O OPTIUNE', 60 SUI ~R 
245 PAPER YAL "7"1 INK NQT PI 
250 LE! Al•INKEYS. 
260 lF A$••1• THEN 60 TO VAL "4000" 
270 lf Af•"2" THEN 60 TO VAL •3000• 
280 IF AS•"3" THEN ao TO VAL •5000· 
290 JF AS•'4" THEN LET pJ•"l305Pentru reintr1re ln pro9r1■ t1st•ti 60 TO IO"t 6 

O SUI pr1 STOP 
300 60 TO YAL "250" 
999 STOP 

1000 REII IIJII 
1010 PAPER YAL wtl91: INK VAL wtllOlt JRISHT VAL wlllll 
J020 LET 1l•YAL w$1 TO 211 LET bl•YAL wfl3 TO 411 LET yl•VAL wSl5 fO 611 LET 11• 
VAL Nfl7 TO 81 
1030 FOR i•I TO ,1 
1040 PRINT AT al+i-1,bl;qtl TO 111 
1050 NElT i ' 
1060 PLOT blll+l,174-11•&: JRAII 1l1&-3,0• JRAII 0,-7118+31 DRAII -•1•8+3,0: JRAII O 
,,118-3 
1070 RETURN 
1100 REII CLl1111 
1110 LET Al=YAl 11$11 TO 2): LET li•YAL 11$13 TO 411 LE' Yl•VAl llt15 TO 6/t LET li 
~r~~ ~~f o!f f~•y~~~ER YAL llfllOI: INK VAL 0191: IRISHT VAL 11$111! 
1130 PRINT OVER 11AT Al+O,ll+l1RSI TO 11-211 NElT O 
1135 PAPER VAL llfl9lr INK VAL 11•1101. 
1140 FOR O•Yl-2 TO I STEP -.l 
!ISO PRINT OVER O;AT Al+O,ll+-S1RII TO 11-21: NEIT O 
111,0 RETURN 
2000 REII PRIIJII 
2010 PRINT AT VAL pfl1 TO 21,VAl pfl3 TO 4111 LET p$•pSl5 TO I: FOR p•I TO LEN P 
f-1 STEP 2 
2020 POKE 23607,2371 P11INT OYER O:pS(pl1CHRS 11 
2030 POKE 2~6(17,2401 PRINT BYER l1pf(p+ll1 
2040 NEIT p 
2050 IF LEN pf/2•1NT ILEN pf/21 THEN 60 TO 2070 
2060 POKE 23607,2371 PRINT OYER O;pflLEN PI>: 
2070 POKE 23607.60 
2080 11ETURN 
30(10 RE!t TIPA 
3005 IF LsNOT PJ THEN Lf~ PS•'l306"A6ARULE ! NU E. JNCARCAT NICI UN TEXT '!!': 60 

SUI PR: 60 TO VAL '7000" 
,,10 LEî pf•"IIOICE SET lE CARACTERE DORESTI?ll-31", 60 SUI PR 
3C20 LET Nfa'Oql80513271": 60 SUI WDW 
3025 LET Pt•"10191-CARACTERE NORIIALE': 60 SUI PR 
3026 LET Pfs"11!92-CARAClERE JNCLINATE"1 &O SUB PR 
3027 LET ,,.•12193-CARACT:RE IIARETE"1 sa Sul fR 
3029 LET Cf•lNKEYt · 
3030 IF Ct<'l' OR Ct>"3' fHEN 60 TD VAL '3029' 

~g~~ ~PE~•5;~4~7i: INK HOT PI 
3040 LET pt•"l~OICE IIARIIIE llll!ESTl?fl-31": 60 SUI PR 
3042 LET llt••1017051251I': 60 SUB IIDW 
3044 ~ET Pt•'!118t-eARACTERE ~ARI", 60 SUI PR 
3046 LET ~•••12182-CARACTERE ~IJLOCII"• SO SUI PR 
3041 LET Pfs'13183-CARACTERE NICI': 60 SUI PR 
JOSO LET cf•JNKEVt 
30~2 IF d("l' DR co•3• THEN 80 TO YAL •3050• 
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3052 IF ct<"I" OR c•>•s· THEN &O TO WAL •3050• 
3053 LET aar•VAL ct 
3054 PAPER VAL 0 7°1 iNK N3T PI 
3058 LET pf• 0 1301TIPARIRE LA CITE RINDURJ?"r 60 SUI PR 
10,0 LET pf•"14021p•ntru LAST NOfll introdu 01°1 60 SUI PR 
3070 POKE VAL '23607",VAL '237'1 INPUT R1 POKE VAL 0 23607°,VAL "60° 
3100 LE.T PS•'1610PRE6ATESTE tKPRlftANTA ! 0 1 60 SUI PR 
3110 LET Pf•'1711APOI APASA O TASTA !"1 60 SUI PR 
3115 PAUSE VAL !"1 PAUSE NOT PI 
3200 RANDOft!ZE USR VAL "60000° 
3210 LPRINT CHRS VAL "17"+CHRt ftAR•CHRt VAL 0 16°+CHRS ISETI& 

~1ig,~ÎK~.v~hK;•3t~1:,:~o=e~iE~~Lv;t0t~1;1:vI ~AkEpe~f ~ro6oli~i~;Kve~L·1ig;~,!A 
3230 RANtOftlZE USR VAL "60600° 
3300 LET NS•'l2l0051217l'1 60 BUI NDN 
3310 LET PS•"l411TElTUL E TIPARIT !!!'1 10 SUI PR 
l'l"l'I 10 TO VAL "7000' 
4000 REN INCARCARE 
4020 LlT pl•'llOIINTROIU NUftELE TEXTULUI", 60 SUI PR . 
40311 LET pts' 1201 lp.ntru urHlDrul text doar ENTER> '1 60 SUI f',1 
404( POKE VAL "23607",VAL '237"1 INPUT LINE Af1 POKE VAL '23607",VA_ 0 60" 
4050 IF LEN AS)VAL '10° THEN LET AfcAtl TO VAL "10'1 
4055 IF At••• THEN LET ~••"i301CAUTAN URNATORUL TEXT": 60 TO VAL '4070' 
4060 LET Pf•'l301CAUTAN TEXTUi. "+AS 
4070 6D SUI PR 
4080 lVER NOT Pia LET Nf•"l4010322271°1 60 BUI IJ~-
4090 tlANDONIZE USR VAL '-60500° 
4091 f~INT AT VAL "15",VAL '2°1 DVER NDT Pl1"• 
40'12 lET zt•••: FOR l•VAL 0 60551" TO VAL '60560° 
4094 I~ PEEK l(YAL '32' DR PEEK i>VAL '127' THEN LET 1S•zt+"?"1 ID TO VAL 0 4098' 
4096 LET zt•zf+CHRf PEEK I 
40'18 Ni:XT i 
4100 IF PEEK VAL 0 60550"(>VAL '3" DR PEEK VAL "60563"<>MDT PJ DR PEEK VAL '60564 
"<>YAL '125" THEN LET pS= 0 l502Aa 1asit1 '+zf+" ••i caut~, 60 TO VAL "4150' 
4110 U AS•"' THEN 6D TO YAL "4130° 
4115 Lf"T at•d+" ' 
412~ IF aS< TO VAl "IO"l<>zS THEN LET pt• 0 l502Aa tasit1 "+rt+• aai caut•, 60 TO VAL •4150• 
4130 LEf pf•"l5021ncarc1 '+zt+• ai rabdara~, 6D SUI pr 
41♦0 LEf D•USR VAL '60525°: 6D TO VAL 0 4200° 
4150 60 &Ul pr: 60 TO VAL 0 4090" 
4200 IF O•NOT PI THEN 60 TO VAL 0 4220" 
4210 LET Pf•'l502TAPE LOAIINI ERRDR las' ca ■ai incwrc"1 PRINT AT VAL '15",YAL 
'2";' ": 60 SUI PR1 60 TO VAL 0 4090" 
4220 LEr •••"1503031&,21•1 60 SUI Whl LET pS•'l604TEXTUL '+Zt+• ESTE INCARCAT"1 
60 &Ul PR 

4225 LEf L•PEEK VAL '60561'+PEEK YAL "60562"•VAL '256° 
4230 60 TO VAL 0 7000" 
5000 RE1 SALVARE 
5010 IF L•NOT PI THEN LET Pf•"1306NA6ARULE ! NU E JNCARCAT NICI UN TEIT !!! 0 1 60 
SUI PR: 60 TO VAL '7000" 

503$ LET pf•"l20l1NTROIU NUNELE TEXTULUI", 60 SUI PR. 
5040 PDKE YAL "23607",VAL 0 237°1 INPUT LINE At: PDKE VAL 0 23607",VAL 0 60' 
5050 IF At••• THEN 6D TO VAL 0 5040° 
5060 IF LEN Af>V~L '10° THEN LET Af•At( TO VAL 0 10°1 
5070 U:T Pf•'l303SALVAN TEXTUL '+Aft 60 SUI PR 
5080 SAVE AtCODE VAL '32000°,L 
5090 LET NS•"l5070318271'1 60 SUI NDN: LET PS•"1608TEXTUL "+AS+" A.FOST SALVAT!" 
1 80 SUI PR . 
54'19 68 TI VAL "7000" • 
7000 REN SATA &UIU 
7100 f-APER VAL "6'1 INK VM. 'I 0 1 LET pS•0 2004 "1 60 SUI pri PAPEil 

VAL "l': INK VAL "6't LET Pt•"2004 -41PA6A O îASTA '1 80 SUI flfl 
7110 PAUBE YAL "1'1 PAUSE NOT PI 
7120 LET ··••oaoo,132701°1 60 SUI VAL •1100· 
7130 PAPER VAL "6"1 INK VAL 0 1°1 LEl pt•"2G04 •j 80 SUI pr1 PAPER-
YAL "1°1 JNK VAL '6°1 60 TO VAL 0 240° 
9495 60 TO VAL '7000° 
9'198 SAVE "LPRINT ET3° LINE YAL '9999"1 SAVE • LPRJNT ovil'~DIE VIII; 0 59991°,VAl 
0 2466°1 IEEP VAL 0 ,1°,YAL 0 10°1 STOP 
9999 LOAJ '"CDH I RANIOIIIIE USR VAL 0 60400°1 LE't· -l•NDT Ph ID TO VAL •1••-
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•HIBDFT 8ENR3H2 AB9ENBLER• 
ZX BPECTRUII 

.Copyright CC> HIBDFT 1983 0 4 
A11 rtghts re...-ved 

.P••• l arrora1 ae 

1 ■ I 
!!e • LOAD HEADER 
39 I 

ECS4 49 ORB 6■58■ 
ECfM 1111811 511 START Ll?- DE,e881l · 
EC57 DD2186EC 611 LD ll,eEC86 

.ECSB 3E811 70 LD A,e8■ 
ECS:D 37 •• BCF. 
ECSE CJtS6115 98 CALL ••ss6 
EC61 ::S■F1 1811 .'IR NC,8TART 
EC63 C9 118 RF.:'.T 

116 
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•HISOFT 8ENS3"2 ASSE"ILER• 
ZI SPECTRU" 

Copyrlvht ,c> HISOFT 1983,4 
All.rlvhts r•••rv•d 

P••• I -rors, 8■ 

t■' 
2■ I LOAD TEXT 

EC6D 
EC6D EDSl91EC 
EC71 DD21 ■■7D 
EC7S 3EFF 
EC77 37 
EC78 CDS6■S 
EC71 81808■ 
EC7E D8 
EC7F ■1FFFF 
EC82 C9 

. :S■ I 
48 
sa 
68 
78 

•• •• ••• 
11 ■ 
128 
138 

P••• 2 errorsa 88 

Tabl• us•dt 1:S -fro■ 

ORB 
LD 
LD 
LD 
SCF 
CALL 
LD 
RET 
LD 
RET 

119 
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•HJSDFT UENS3"2 ASSE"BLER• 
ZX SPECTRU" 

Capi,rtwht CC> HISOFT 198:S,4 
All rf.whtw reserved 

Pasw l errars1 99 

18 I 
'29 I LPRINT TEXT 
39 I 
48 I autor, 
58 I Ovidiu SANDOR 
69 I 

ECB8 78 ORB 69688 
ECBS 21897D 8111 LD HL,e7Dll8 
ECIB 1164r.,8 911 LD DE.•9864 
ECIE 8El!l1 1118 AAA LD C,•1111 
ECC8 96118 1t8 LD ••• 98 
ECC2 7E 128 ••• LD A,CHL> 
ECC3 CD■FED 138 CALL HHH 
ECC6 7E 148 LD A, CHL> 
ECC7 FE28 158 CP •28 
ECC9 3827 169 .JR C,EEE 
Ecc• FE89 179 CP •• 9 
ECCD 38JD 188 .JR C,DDD 
ECCF FE911 199 CP e9■ 
ECD1 3819 2119 .JR NC,DDD 
ECD3 E5 218 PUSH. HL 
ECD4 C5 229 PUSH •c 
ECD5 6F 239 LD L,A 
ECD6 261118 248 LD H,.99 
ECDS 8189118 258 LD •c.•11989 
ECDB ED42 268 SBC HL,.C 
ECDD 11119ED 2711 LD BC,•ED19 
ECE8 29 2811 ADD HL,HL 
ECEt 29 2911 ADD HL,HL 
ECE2 119 311111 ADD HL,.C 
ECE3 86114 319 LD ••• 114 
ECE5 7E 328 cec LD A, CHL > 
ECE6 23 338 INC HL 
ECE7 115 3411 DEC • ECE8 211F• 359 ,JR NZ,CCC 
ECEA Cl 3611 POP IC 
ECEB E.1 379 POP HL 
ECEC 114 389 DDD INC B 
ECED 78 398 LD A,B 
ECEE FE48 499 CP •411 
ECF9 2898 419 .JR Z,FrF 
ECF2 23 429 EEE INC HL 
ECF3 ID 438 DEC E 
ECF4 211cc 449 .JR NZ,BBB 

. ECF6 15 4511 l>EC D 
ECF7 29c~ 4611 .JR NZ,B•• 
ECF9 C9 479 RET 
ECFA 79 489 FFF LD A,C 
ECF• FE911 499 CP •9· 
ECFD 2998 589 .JR NZ,BBB 
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ECFF 23 :11 ■ INC HL 
E'D88 tD 528 DEC E 
EDet 2811 538 .JR NZ.AAA 
ED■3 lS S4■ DEC D 
EDit4 2■18 sse .JR NZ,AAA 
EJ>■6 C9 56■ RET 
El87 3E8D 57■ aaa LD A.•eD 
ED89 CD8FEJ> 588 CALL HHH 
ED■C •» 59■ DEC C 
ED8D l8EI ••• JR FFF 
ED■F ES 61■ HHH PUSH HL 
EDI ■ DS 62■ PUSH DE 
EJ>ll cs 638 PUSH·JC 
ED12 Cl)86EA 64■ CALL eEA86 
F.IUS Cl 658 ,'OP IC 
UU6 l>l 66■ POP DE 
E'Dl7 El 678 „OP HL 
E.'18 C9 688 RET ..... 2 errors, •• 
Tat:tl• used1 93 fro• 199 

-180-, 



•HISO~T 8ENS3"2 ASSEK~LER* 
ZX SPECTRUH 

Cap7rteh1: CC> HISDFT 198:S.4 
All rivh1:s ra■arvad 

Pass 1 arrors1 •• 
,H ' 211 I DN IREAK BOTO 
:se • EBF8 48 ORB 68499 

EBFIII CD7C■9 5■ CALL eea7c 
EIF3 :S:.i 68 l>EC SP 
EIF4 :SB 79 DEC SP 
EBFS El 8■ POP HL 
EBF6 ■t ■F■■ 98 LD 1c.•eeaF 
EIF9 89 188 ADD HL,>C 
EIFA El 118 El DE.HL 
EBP'B 2A:S:DSC 128 L:D HL. cesc:nu 
EJFE 73 139 LD CHL>,E 
EBFF 23 148 INC . HL 
Ecee 72 159 LD CHL>,Jt 
EC■ l C9 168 RET 
EC82 31 17■ H:C SP 
EC93 31 188 :DEC SP 
EC84 CD8E82 198 zzz CALL •■28E 
EC97 71 288 L:D A,E 
EC88 FEF.F 218 CP eFF 
EC8A 28F8 228 JR NZ,ZZZ 
EC8C :SA:SASC 238 Llt A. cesc3A> 
ECaF FEFF 248 CP •FF 
EC1l 2821 258 .JR, z.xrx 
ECl:S FE87 268 CP ··7-
EClS 281D 2711 .IR z.xrx 
EC17 FE88 2N CP ••• :.E.C19 2819 n■ ·aR z.111 
ECll 3C :su INC A 
EClC :S281SC St■ LD cescau •" 
EClF F:D:S6HFF 328 L:D UY+8) ••FF 
EC2:S 211725 :s:se L:D HL,.2517 
EC26 2242SC 34■ L:D CJSC42), ,HL 
EC29 AF .. 3s■ IOR A 
EC2A :S244SC 368 L:D C8SC44),A 
EC2:D FDCl81FE 37■ SET 7,U;Y+l> 
EC31 C:S7Bll :saa JP eU7:D 
EC34 33 398 XXI INC 8P 
EC3S 33 4N INC SP 
·EC36 CH31:S 418 JP etH:S 

Pas■ 2 arror•• ... 
•_Tâla ....... -~3 fr- 16:S 



So stie ca un ecr.an c-lft C~> DCUPa 6912 INliti (6144 

inf--ttt • ?68 atribute). De aulte ari -te nec...- ca intr-un 

pr09;..,. sa existe -j -lte SCREENS-uri, PrNattte din U- cu 

un produs adecvat. CART STUDIO, ARTIST, etc.>. In acast c~ in­

•P•tiul d• ....,..,., oc:up.at' de SCREE.NS-uri ar fi prea ..,.e, de-• 

pr.,tru 4 SCREEN$-,.,.., 2764!1 b.aiti, c..,a ce I.asa d- aproxi-tlv 

13 I( liberi pentru pr09r.a.l BASIC. Este nec__.a deci --•• 

ac-tor SCREEN•-ur-i intr-o -for-•• compactata. 

Pr09raaul COHPACT SCREENS realizeaza aceasta ca.pact.ar• la 
,.,,.., .. , de octet, cuntorizind n.,...rul de octet.I canS11Cutivi 

identici si ,aeaorind contorul r,..pectiv si valCN1rea octetului. 

In fin~l se iaeaoi:-•.aza in primii doi octeti ai zonei nuaaarul de 

gru,,e, ,u,ttel r•allzat. 

Iaavinea unui SCREENS coapactat in __.iea 

citegr I Cl 01 I C2 02 I Cn 0n 

50002 50004 

For«a de coapact...-e pe-mita restaur..-ea SC.~-ului pe 

ac ... .asi cal•· Sche..., l09ica a rest.aur-arii SCREEN$-·uluil 

Ccre,·.U t,..o;nea .a1';1orit.fDilar de c0111pactare si restaurare a 

fost testat,1·;,,-in ,. ... uzarea pr09r-lor BASIC r„pective, ._coe­

pactarea -~i re~tAUrarea decurgind lt1Pnt, apoi au -fost realizate 

rutinei• rRBPectiv• in cod aasina. Rutina de compactare.,.. 1M) 

baitt iar cea <la rest.aurar• 52 baiti. puti,1d fi eventual scur-t.a­

te. Pri..,. a -fost asaiablata la adresa 65324 i..,.. a _doua la 65484. 

P„nt,-,. realiz-•a restaur..,..:ii unui SCREEN$ COIIIP&etat, incar--

cat la adr„a ADR trebuie realizat• 

~ M5494',ADR+2-2561>tNT< IADR+2) 1256> 

POICE 65495, JNT( (ADR+2) /256) 

POKE 65498,ADR-256•tNTIADR/256l 

POKE 65499, INT C ADR/256 l 

.i1r,oi , nor111a l : 

RANDOPIIZE USR 65484. <-zi p,-09,-..,..l •ex.deca,ap•> 

Obs. Exista SCREENS-uri pentru care &ca.asta aet:oda de c-actare 

nu da rezultate bune, zona ocupata de SCREEIIIS-ul ca,apactat 

4iind -1 aare de 6912 baiti. ln acr.<t caz, evident, - renunta 

,. -..-~-t..-e. 
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I RER 
2 RE" CO"PACT SCREENS 
3 REII 

18 CLEAR 65323: IORDER 11 PAPER 2: INK 61 CLS 
21 60 SUI 2111 
31 PRINT AT 1,11 INK 2:1 LOAD ··coDE 6532• 
41 CLS 1 60 SUI 21181 PRINT AT 4,1: IHK ~:•Pre91taste c1sat1 cu SCREENf -u1•·· 

pantru coap1ct1t• 
118 LOAD ••stREENS 
121 RANDO"IZE USR 65324 
151l LET ci t•PEEK 51111+256•PEEK 51111 
1611 LET cit•cit-2+2 . 
171 CLS 1 60 SUI 2181: PRINT ••••• Au fost ocupati1•: INVER~E l1cit1 INVERSE I 

1• octeti••·•• 1dica1•1 INVERSE l1cit/11241 INVERSE 11 K•1 PAUSE I 
175 IF cit)6912 THEN 60 TO 1111 
176 PRINT ••• Rastaur•z SCREENf -ul?"1 PAUSE I 
177 IF INKEYf••1• THEN 60 TO 211 
178 JF INKEYf••N• THEN 60 TO 189 
179 IF CODE IINKEY$1•7 THEN LET adr•l71r 60 TO 611 
181 PAUSE I: 60 TO 177 
189 PRINT ··•s1tvaz SCREEN-ul coap1ct1t?IY/Nl•1 PAUSE I 
191 IF INKEYs•·v· THEN 60 TO 411 
191 IF INKEYS••N• THEN 60 TO 511 
192 IF CODE IINKEYfl•7 THEN LET 1dr•1711 60 TO 611 
199 PAUSE Ir 60 TO 191 
211 RANDO"IZE USR 65484 
211 PAUSE I 
221 6D TO 171 
411 CLS: 60 SUI 21111 PRINT •••·•··••pr•1•t••t• caseta p•ntru salvat•··•1,tas1 

SCREENS CO"PACT 51111,"1cit 
411 SAYE ·scREENS CO"PACT'CODE 51111,CIT 
511 CLS: SO SUI 2111 
511 PRINT •••••·• Alt SCREENt 1••• Y/N't PAUSE I 
521 IF· INKEYf•"Y" THEN 60 TO 41 
531 IF INKEYf••N• THEN STOP 
541 IF CODE (INKEYfl•7 THEN LET adr•5111 80 TO 611 
551 PAUSE 11 60 TO 521 
611 CLS 1 60 SUI 2111 
615 PRINT AT 5,81 PAPER 11' 
611 FOR i•6 TO 161 PRINT AT i,7J PAPER 61• "1AT 1-1,261 PAPER 
11• ': NEJT i 
621 PRINT AT 7,91 INK 11 PAPER 61"NARINEL SERIAN"1AT 8,121"profesor•1AT 11,121' 

Tl"ISOARA•1AT 12,8:'str.HEIE nr.38/l/7'1AT 14,111•tel,961/59964• 
1ii: ~~~s~ J~1~~5.!.fQ.ID adr DECONPACTARE!!!•···• '1cit1">6912"1 P 
AUSE I I SO TO 51p 
1999 PAUSE I 
2111 PRINT AT IL81 PAPER 51 INK 11 IRl6HT 11" CO"PACT SCREENt "1AT 1,121 PAPER 7· 
I 111K. I I• INFO-IY87" 1 RETURN 
9999 SAVE "coepact • LINE li SAYE "co■pactOH"CODE 65324, 2111 YERIFY •coapact • 1 V 
ERIFY ":aepactOIJ"CODE _ 

18) -



I REFI 
2 REl'I HEflPLU HC!!!'!PlltTM!E 
J R[II 
5 n[AR 65.51, LOAI ·••co•p"COIE 654141 lOAI "scttEE•• co•p"COIE 41111 
li ,APER 61 IORIER s, INK 2, c~s 
21 PRINT Al 4,lli"IECORPACTARE 
31 PRINT AT 6,2: SCREENI -ul co•Hctat ta AIR" 
41 PRINT AT 8,l1"POKE 65494 ADR+2-256•1NTIIA~!+2l 1256)"1AT 11,11"POKE 654 

t5.lWTICAtR+21/25•l"1AT ll,l1 1POKE 6549i,ADR-2S6•J•TCAIR/2561"tAT 12,11"POKE 654 
99,INTIAIR/2561° 

51 PRINT AT 1•.11"A,elare ca RAWIORIZE USII 65414" 
61 PRINT AT l~,l;"EIERPLUt"(AT 17,61"AIR•41111°1AT 21,111"Ap1sa o t1st1•1 PAUS 

F 11 LET adr•411Hr 60 SUI 1111 
79 ltANIORIZE USR 65414: PAUSE 11 SO TO li 

'"' STOP 1111 POKE 65494,adr~2-256•1NT Cladr+21/2561 
t1:, POKE 65495,INT (Cadr+21/2561 
11~'1 f~rE 65491,adr-256•1NT Cadr/2561 
1131 POKt 65499,IMT ladr/2561 
1141 IIETURN 
999" SAYE ••••••coap• LINE 11 SAYE •••co■p'COfE 65414,Sir SAYE "SCREENS co■e"COI 
E Cttll,5'111 PRINT Ar 1111 FLASH 11 VERlFY I YERIFY 1a,daco■p•1 VERIFY deco 
.,•c1tE I VER!FY "&CREEN• coc,•co»E 
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•klSDFT 9ENS3"2 ASSENBLER• 
ZX SPECTRUl1 

Ccpyrtvht: CC) HISOFT 1983,4 
All r-;,-3ht:s r-•served 

Pass l err-ors1 80 

10 I 
20 I COMPACT SCREENS 
30 1 
4111 autor-: 
50 MARINEL SERBAN 
60 

FF2C 70 ORB 65324 
FF2C DDE5 80 PUSH IX 
FF2E FDE5 90 PUSH IV 
FF3GI F3 10a Dl 
FF3l FD2152C3 110 LD IV ,50082 
FF35 DD2101140 120 LD It,16384 
FF39 110100 130 LD DE,1 
FF3C 21010111 14111 LD HL,1 
FF3F DD7E00 15111 LD A,(IX+lil) 
FF42 lll1FF1A 160 LD BC,6911 
FF45 DDBE01 170 ALT CP <IX+t> 
FF48 2833 18111 JR Z,EGAL 
FF4A F5 1</0 PUS PUSH AF 
FF4B 7A 28111 LD A,D 
FF4C FE8III 2111 CP li 
FF4E 28J6 2211 JR Z,NIC255 
FF511 FD36811FF 238 LD <IV+8> ,255 
FF54 Fl 24111. POP AF 
FF55 FD7781 258 LD CIV+l> ,A 
FFS8 FD23 26111 INC IV 
FF5A FD23 2711 INC IV 
FF5C C5 288 PUSH IC 
FFSD 86FF 2911 LD B,255 
FFSF 1B 38111 1255 DEC DE 
FF68 18FD 318 DJNZ 1255 
FF62 Cl 328 POP IC 
FF63 23 33. INC HL 
FF64 18E4. :S48 JR PUS 
FF66 7B 3sa NIC:255 LD A,E 
FF67 FE811 3611 CP li 
FF69 2811E 3711 . JR Z,OCTy 
FF61 Fl 3811 POP AF 
FF6C FD73118 398' LD ( IY+8) ,E 
FF6F FD77flil 41111 LD (IV+U,A 
FF72 23 4111 INC HL 
FF73 FD23 428 INC IV 
FF75 FD23 4311 INC IV 
FF77 18111 4411 JR LDA 
FF79 Fl 4511 OCTV POP AF 
FF7A DD7Elll 4611 LDA LD A, CIX+U 
FF7D 1111111ÎII 470 LD DE, 1 
FF811 18111 4811 JR NEXTI 
FF82 13 4911 EBAL INC DE 
FF83 DD23 588 NEXTI INC IX 
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FF85 •• 519 J>EC IC 
FF86 FS 529 PUSH AF 
FF87 78 5311 LD AoB 
FF88 11 54111 OR C 
FF89 FEIIIII 550 CP 0 
FF81 ·2a9:s 56111 JR Z,CONT 
FF8D Ft '5711! POP p~ 

FF8E 18B5 58111 JR ALT 
FF?II 7A 591!! CONT LD A.D 
FF91 FElll8 68111 CP " FF93 2817 610 JR l,1'11255 
FF95 FD3698FF 6211 LD t I V+01, 255 
FF9Y Ft 638 POP AF 
FF9A FD7781 64111 LD (JV+ll,A 
FF9D FD23 650 INC IV 
t-FYF r~:!3 6l:0 INC lY 
FFAt C'5 670 PUS't BC 
FFA2 1116FF 688 LD l'l,255 
FFA4 11 69111 DECDE DEC »E 
FFAS 1 IIFD 7811 DJNZ DECDt: 
FFA7 Ct 719 POP BC 
FFll-8 23 720 JNC HL 
FFA9 F5 73111 PUSH AF 
FFAA 18E4 748 JR CONT 
FFAC 7B 750 "1255 LD A,E 
FFAD FE98 76il CP III 
FFAF 288A 778 JR Z,OCTYl 
FFBl Fl 788 POP AF 
FFB2 FD738111 798 LD (1Y+8>,E 
FFBS FD77■ 1 811111 LD CIY ... 1 I ,A 
FFB8 23 810 INC HL 
FFB9 1891 82111 JR LDAl 
FFII FI 838 OCTYl POP AF 
FFIC DJ>2158C3 840 LDAI LD I X, 511181!18 
FFCIII ])])75811 858 LD <IX+8) ,L 
FFC3 DD7411I 8611 LD <IX ... U ,H 
FFC6 FI 878 EI 
FFC7 FJ>EI 88■ POP IV 
FFC9 DDEl 898 POF' IX 
FFCI C9 9■8 RET 

P••s 2 •rrors1 88 

Tabla us■d1 159 froe 236 
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•HIBOFT 8ENB3"2 ABSE"BL€R• 
ZI SPECTRU" 

Copyriwht CC) HIBOFT 198:S,4 
All riwhts r•served 

Pass 1 •rrors■ •• 
18, 
28 RESTAURARE 
:sa I SCREEN$ CO"PACT 
48 ' sa ' a_utori 
68 • "ARINEL BERBAN 
78 I 

FFCC 88 DR6 "65484. 
FFCC ţ5 98 PUSH AF 
FFCl> cs 1119 -PU&H BC 
FFCE D5 119 PUSH DE 
FFCF ES 129 PUSH HL 
FFl>II DDEs· 138 PUSH IX 
FFD2 FDES 148 PUSH IV 
FFD4 DD21S2C3 158 LD IX,588■2 
FFDB ED4B58C:S 168 LD ac, cs••••>· 
FFl>C 218948 178 LD HL,16384 
FFDF 81 188 • DEC BC 
FFE■ cs 198 INCAl PUBH BC 
FFE1 DD4688 288 LD B,(11+8). 
FFE4 DD7E81 218 LD A, CIX+U 
FFE7 77 228 INCA LJ> CHL) ,A 

.FFE8 23 238 INC HL 
FFE9 1 ■FC 248 D.JNZ INCA · 

.FFEB C1 258 POP ,:IC 
FFEC DD23 26■. INC IX 
FFEE Dl>23 27■ INC IX 
FFFB •• 288 DEC BC 
FFF1 78 298 LD A,J! 
FFF2 11 388 OR C 
FFF:S 28EB 318~ JR NZ,INCAl 
FFFS FDE1 328 POP IV 
FFF7 DDEl :s:sa POP IX 
FFF9 El 34■ POP HL 
FFFA .Dl 358 POP J>E 
FFFB Cl 368 POP BC-
FFFC Fl , . 

37■ ·POP AF 
FFFD C9 38■· RET 

-
Pass 2- arrars ■ •• 
Tabl• 11sed1 36 4ra• 1S9 
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Se poete realiza o scri.-e pe 64 coloan• si far• • folo.i 

produ-l• specializat• <IETA BASIC. PIESA IASIC. •te.> • . 
Ac-t lucru •• r•alizeaza fc,arte USDf'" p..-in eenerarea a doua 

-turs dt caract.-e Cstinea. dreapta>, flecar• caract.,. acupind 

in ac-t caz doar Juaatat• din caract.-ul nor-1 IASIC S..ectrua. 

Ex-lu: 

Prin aupr.,aun.,._ a doua r•tf•l de caractar• c:,ar, i-ar>• 
folo.ind OYER l - va ,._liza seri.-- •i-la pe .64 coloane. 

Cel• doua ■-t:uri DCuPa 1$56 baiti (29768) • 

. Proer-1 64col64000 indica doua aoduri de ut · Uzare • 

AC-tor -.1:uri avtnll ac•lasi afect ■scri.,._ - 44 coloane. In 

priaal caz - calculaaza pentru flecar• caractar saţul- din car• 

face Part• st - r-liz•aza -tr•ver- lui. J>in c-a calcul•lor 

AC-t aod d• seriare -t• -i · lant. · ln cel d-al doil- caz 

seri.-- - fac• -.ilt _, ,. ... id prin incarcar- c•lor d­

..turi la _.,._ car• nec-it• doar schillbar- continutul.ui 

variabll•i 23607. Plt de o part•• iar Plt de alta part• prin 

realizar- scri.,.ii cu pasul 2 luind alternativ un caractar 

stinea. unul dr•apta. Ac-t lucru nec-ita in final un t-t in 

plus pentru ulti-.il caract.,.. 
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1n alllb•l• cazuri•• va ~ran~mLte sub 4or- da ■ir de carac­
t.we infor•atia car■ trebuie scrisa. 

Ex■-plu da -•larei 

100 LET ••••Ex-lu de scriere pe 64 coloan•• 

110 PRINT AT 10,2011BOSUB 1000 

Pr-UPunind ca rutina de scrier■ - afla la linia 1000 (vezi 

progr.-.ul 64co164000) P* ac:ran •• va scrie inc11Pind cu coloana 

,O din linia 10. 

Seturile de carac~er• invust• - p~ realiza folosind unul 

fin produ-le -i•lizate <ART STUDIO. ARTIST.ne.). 
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I itE" 
2 REft SCRIERE PE 64 COLOANE li IASIC 
3 RE!! 
4 DEF fN pl1l•1-256•JNT 11/2561 
5 DEF fN ~l•l•INT 1112561 
'I CLEAR 639'19 

lf LOAD ·s,turt•toDE 64111 
31 L[T ltt1•637441 LET ltt2•645l2 
'l'I Cl.S 

118 fOn l•I TO 21 l{T t•l1 LET •••••TEST 1cri1rt 64 coloant in IASIC ft E R & E 
dttl ~• ,o,t, lucra• 1 GO SUI 5111 WEIT l1 PAUSE I 

121 LE! 1fc'AICDEF6HlJKLftNOPQRSTUYNIYZ1bcdef9hiJklanopqr1tuv••7z"1 CLS I LET I• 
31 kET •cl1 60 SUI 511: LET afc"! I I S X I • I I • () A - ♦ •I • ? /•I ••. 

• 1 LET 1•6t 60 SUI 5111 PAUS[ I 
138 LET 11='1 I: 3 4 5 6 7 8 9"1 LET 1•11: LET k•7r 60 SUI 5111 PAUSE I 
141 LET •••• TEST scriere ■ai rapida si TRECERE pe linia ura1to1rt SETUL ALfAIE 

T\CiAJCDEF6HIJKLftNOPQRSTUYNIYZ · 1bcdtfthljklanopqr1tuvwx7z - SETUL NUftERIC:1123 
4,6!6'1 • CARACTERE SPECIALE1!lllll'fl.<>•-••1'?/•••••.•1\()[J": CLS I PRINT AT 1 
1.7;: ~O SUI 11111 PAUSE I 

119 P0KE 23686,11 POKE 23617,61 
2118 STOP 
49V RE" rutina scrieri l ■nt& 
511 FOR J•I TC Lf.N •• 
511l f'DKE 2361/t, (FN p(ntll AN: i/2OINT (J/211 ♦ 1FN lt(Ht21 ANI j/2•INT q12n 
52l P0KE 23617,IFN q(Htll ANI )12OJHT fj/2ll ♦ CfN 'lfstt2l ANII Jl2•JNT IJ/211 
531 PRINT AT l.k+lNT ((j·ll/211 0YER l1afljl1CHRt 81•.•1 NEIT j: RETURN 
,,, RE" rutin• scrl ■rt rapida 

1111· P0KE 23616,11 FOR j•I TO LEN aS-1 STEP 2 
1111 P0f-E 23617.2491 PRINT aSljlJ 
1121 P0KE 23617,2521 PRINT CHRS 81 OYER l11f(J♦II; 
1131 ~EIT j 
1141 Jf LEN 11/2•1NT <LEN aS/21 THEN RETURN 
1151 i'DKE 23617,2491 PRINT 1lljl1 RETURN 
,,,, !,AYE '64tDl64111" LINE 11 SAYE 's■turi•coDE 6411.,15361 YERIFY .64col64111. 
1 VERi"FY "••turi "CODE 



9.2.S. WINDOWS 

ln practica 1111.fflCii d• pr09r-ar• exista d ... sttuati1 in 

car• in care ecranul davin• insuficient. pentru afisar•a tuturor 

dat.•lar.De exa11Plu la lucrul interactiv cu utilizat.arul pant.ru 

afisarea unar indicat.ii supli..,,tare in cazul aparitiai unor 

erori -u pentru •-isarea -niurilar. 

Pentru a putea rezolva acast.e situat.ii se rac:urg• la supra­

purwrea peste ecranul curent a unor ferestr• in care se vor 

a-fisa di_,.r ... infarmatii.Dupa utilizare portiunea da ec:ran sP 

refac• cu vechile data. 

Aceasta -tacla asta cunoscuta sub danu•irea d• •wJNDOW 

·TEHNIC•si s-a extins adat.a cu aparitia calculatoarelor personal­

prof-ionala,de •xP-lu pa IBN PC,ANIGA,APPLE,ATARI 10405T. 

Fir- APPLE si ATARI au imple..,,tat aceasta metoda in sistemul 

de aperare al produselor lor. 

Pentru utilizarea ac-tai -1:ode si pe calculatoarele compa­

tibile SPECTRUl"I - creat. o rut.ina de salvare si r-t.aurare a 

part.tuni lor: da ecran. 

Progra111Ul -t• relocabil (ruleaza la orice adresa>.Pentru 

utiliz•r- lui trabui-c definite doue functii : 

et.ic. DEF FN NCA,1,C,D>=USR adr.1DEF FN R(>slJSR adr.+10 

unda adr. r-r•zint.a adraila de incarcar• a pr09ramului. 

Pri- functia salvea:ra iar a doua r-tauraaza portiuni de ecran 

Para-trii A,B,C.D au uraat.oarele semnificat.ii: 

-A coordonata y a colt.ului da sus Cin caractere 

-B coordonata x a coltului d• sus 

-C nuaarul de linii 

~D nuaAr"Ul de coloana 

APalurila succesiva ala functiei FN N ara ca efect salvar­

farastalor intr-a s,tiva de tip LIFO si daci functia FN R 

r-tauraaza ulti- fareasta.Pwntru d-carcaraa stivei se 

foia.aste functia FN Rin aod r-■tat (pr09raaal gestioneaza 

__.ia aliberind utilizatar~l de aceasta sarcina).Implicit se 

pot: salva 7000 da acteti.In caz de depasire se genereaza eroarea 

G No roca-for line 

Narir- di-siunii stivai - face inainte d• pri- lansare cu 

POKE adr.+::SSl.dia-INTCdi ■/256>•256 •i 

P0l<E adr.+382.INTCdi■/256> 
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I RER 
2 ~EM ilNJQW 
3 ~.a 
4 iET ,.,.• "1 IEF FN •11,b,c,dl•USR 50000: IEF 

FN r(lcUSR 50010 . 
9 5JOP 

10 ~tT 1••·0101100,111•, 60 SUI ,boo, PAUSE O 
15 LET af•"•P•r•• c• ••r•P•~• cu■ est■ 1n1cest ■o■•ntd•ci •• vede■ cea f 

ost in it•r•9hil1 ,a f•c•!'! ": 60 SUI ,500 
20 ?AUSE O: LfT it•"0201l410411"1 60 SUI 96001 LET alc"f1reastra A DOUA INCERC 

Aft CEVA", 60 SUI ~soo 
2~ RE" iS••>2c•Jc~l:2c->lin;2c·>•lun112c->,lun11tc->pap1lc->ink;tc->•O-uit1 wi 

ndo• ,>O-p1atre••• fereastra 
30 PA~SE 01 lii r. ■ FN R!I 
90 PAUSE O 
99 LET K•FN Al:: PAPER 7 

iOO STOP 
9500 LET 11•2•1•1-21-ILEN af-lNT CLEN al/llxl·21•211•2•1xl-211: LET •••••••SITO 

a! I 
9502 lET jl•lEN 1$/C2tlxl•211 
950~ ;oR i•I ro ii: LET iS•al((j-11•2•1•1-2>•1 TO J•2•1xl-2111 PRINT AT ,a+j,xo+ 
I; 
•~Ob ~OR i•! ro {xi-2>•2-1 STEP 21 POKE 23607,2491 PRINT iS(il;1 POKE 23607,2521 

PRINl CHRt 8; OVER l;i$Ci+tl;: NEXT i: NEXT j; POKE 23607,60 
9599 RETURN 
9600 LET xo•YAL if!I TO 21: LET ro•YAL iSC3 TO 411 lET xl•YAL if(S TO 61: LET yl 
•YAL ifl7 TO 8) 
91!0 PAPER YAL ilC911 INK VAL ifC!O) 
9620 Lfl i•O: IF lEN il>IO THEN LET i•YAL iSCIII 
~b30 IF l THEN LET 1•FN Mlxo,10,xl,rll: PRINT AT 21,01"1•"11: RE" lxl~col1lx+ll 
•linlco1tul stingi susl 
9632 lET 11•111 TO 1111 FOR i•ro TO ro+rl-1: PRINT AT i,xo;iS1 NEXT i 
9634 PLOT 8••o•l,174·8•ro1 BRAN 8••1-3,0r DRAN 0,3-1l•p: DRAW 3-xl•B,O: BRAN 0,y 
1•6-l · . 
969, RETURN . 
9798 CLEAR 4999,1 LOAD ··coDE I LOAD ""CODE 1 60 TO t 
9999 CLEAR: SAYE "NJN,b•s• LINE 99,B: SAYE "NJN.co■"CODE 50000,250: SAYE "64col 
"COtE t4000,!5361 YERIFY "WDW.b1s"1 VERIFY ··coDE I VERIFY ""CODE 
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•HISOFT 8ENS3"2 A$SE"BLER• 
Zl SPECTRU" 

Copyrteht: (C) HISDFT 1•a3.4 
All rtvht.s reserved 

P••• l errars1 •• 
18 

· 28 I WINJ>ON 
38 I 
49 I •ut:or; 
se ' GHEORGHE ILCAU 
68 ' ..... 79 ORG a 

•••• F:S 88 I) I 
89111 218381 •• L]) HL,IEGIN 
8884 89 188 ADD HL,IC •••s EJ>731■5C ue LD (23728>,SP 
8889 F9 12• LD SP,HL 
11198A El 138 REL POP HL 
881!11 7C 148 LD A,H 
•••c 15 1151!1 OR L 
888D 288D 168 JR Z,RELOUT 
888F 89 17111 ADD HL,JC 
8818 SE 188 LD E, (HL> 
8811 23 198 INC HL 
8812 S6 288 LD D,<HL, 
8813 El 218 EX DE,HL 
8814 89 228 ADD HL,IC 
8815 El 238 EX DE,HL 
■au, 21 248 DEC HL 
8817 73 258 LD (HLI ,E 
8818 23 268 INC HL 
111819 72 278 LJ> (HL > , J> 
881A t8EE 288 JR REL 
■etc ED711■5C 298 RELOUT LD SP, <23728> 

388 
8828 3EC3 318 LD A,ec:s 
8922 328888 328 Rl LJI < ■ > ,A 
8825 328A8■ :s:.a R2 LD < 111 l , A 
811128 21s••• 348 R3 LD HL,SAYE 
8821 228188 358 R4 LD ( 1 l ,HL 
882E 21DE■■ 360 RS LD HL,LOAD 
111931 22••·· 3711 R6 LD I t I> , HL 
811134 218381 388 R7 LD HL,BEGIN 
111837 227181 398 R8 LD (ENDI ,HL 
81113A ED4B7D81 48111 .R9 LD BC, CCOUNT> 
ee3E FI 418 EI 
111111:SF 23 428 INC HL 
11184111 •• 43GI ADD HL,BC 
8841 31118D 4•■ JR NC,SAYE 
·••3 17 459 OR A 
8944 E.D42 468 SIC HL,BC 
8846 El · 478 EX DE,HL 
8847 21FFFF 488 LD HL,eFFFF 
184A J7 ••• OR A 
8841 ED52 588 SIC HL,DE 
184D 227D81 St ■ Rl8 LD (COUNT> ,HL 
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528 
ees8 DD2Aeasc 538 SAYE LD 1x.cesce•> 
11854 DD4684 5411 LD a.<IX+4> 
8857 DJ>4E8C ss8 LJ> C. CJX+t2> 
88SA cs 568 PUSH IC 
ees1 J>J>S614 578 LJ> J>.CIX+291 
88SE DJ>SElC 588 LD E. CIX+28> 
8861 J>S 598 PUSH DE 
886.2 CDS48l 688 R19 CALL "ULT 
8865 2A7J>8l 618 R1l LJ> HL, (COUNT> 
8868 17 628 OR A 
8869 ED:12 638 SIC HL.DE 
9861 3882 648 .JR NC.R12 
11861> CF 658 RST ea 
886E ■E 668 DEFI 14 
886F 227))81 67111 R12 LJ> CCOUNT> .HL 
8872 2A7181 688 R8 LD HL. CEND) 
1875 Dl 698 POP DE 
11876 Cl 788 POP IC 
1'877 78 718 LJ> CHL> .I 
8878 23 728 INC HL 
8179 7l 738 LD CHL> ,C 
8,17A 23 748 INC HL 
8ll71 72 758 LD CHL> ·,D 
887C 23 768 INC HL 
ee7D 73 778 LJ» CHL>•E 
817E 23 788 INC HL 
887F E5 798 PUSH HL 
e888 DDE1 888 POP IX 
ees2 c199 · 818 RLC • 88-H Cl88 828 RLC • 8836 c199 838 RLC •-88118 Cl8l 848 RLC C 
8911A Cl81 ase RLC C 
9911c Cl81 868 RLC C 
88BE cs . 878 EXT PUSH IC 
881IF D5 888 PUSH DE .. .,. 78 898 LD A,1 

\ 8891 CDl122 98■ CALL •2211 
'8894 41 918 LD C,E 
■89s 868■ 92■ ·LD ••• 8897 DDE5 938 PUSH IX 
8899 Dl 948 POP BE 
899A CDC288 958 R13 CALL SALINE 

'889D, DS 96■ PUSH DE 
889E DDE1 978 POP IX 
8aA■ Dl 988 POP DE 
■■Al CI 998 POP IC 
■■A2 3E88 1••· LD A,8 
88A4 88 181■ ••• ••• 
■■AS 47 1828 LD • • A 
a■A6 15 1838 DEC D 
a8A7 28ES 1848 .JR NZ,EXT 
8■A9 2A7981 1858 R14 LD HL, CSTART) 
88AC DD7S88 1868 LD CIX+8) ,L 
■■AF DD7481 1878 LD <IX+U ,H 
8812 DDES ·1••· PUSH IX 
8814 2A7181 1898 RlS LD HL, CENIU 
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8017 2279111 111118 R16 LD (START I • 11L 
till!IBA E3 111111 EX CSP>,HL 
111.'!lll! 23 '1211 INC HL 
IIBBC 23 113111 INC HL 
IIIIID 227HII 11411 Rl7 LD <END) ,HL 
IIIICII Cl 1159 POP IC 
eec1 C9 11611 RET 

117111 
l!IIIC2 3Ell8 1'1811 SALINE LD A,8 
IIIIC4 CDD31118 119111 Rl8 CALL SALl 
9111C7 25 12118 DEC H 
IIIIC8 84 121111 ADD A,H 
llllC9 lF 1228 RRA 
ll8CA IF 1238 RRA 
ailCB lF 124111 RRA 
a111cc E683 125111 ANI> 3 
118CE F658 1268 OR •58 
IIIIID8 67 12711 LD H,A 
8111Dl 3E■ 1 1288 LD A, 1 
IIIID3 E5 1298 SALl PUSH HL 
■IIID4 C5 13111111 PUSH BC 
lll ■D5 EDI■ 131 ■ LDIR 
811])7 Cl 13211 POP IC 
8■D8 El 133■ POP HL 
IIIID9 24 134■ INC H 
8■DA 3D 1358 DEC A 
88DI 2BF6 1:;6■ JR NZ,SALl 
88DD C9 1378 RET 

1388 
■■DE 1398 LOAD ElilU • 88DE 2A7981 1488 R28 LD HL, CSTART> 
■■El 44 1418 LD l,H 
IIIIE2 4D 1428 LD C,L 
88E3 7C 1438 LD .- A,H 
88E4 11 1448 OR C 
88E5 ca 1458 RET z 
88E6 46 1468 LD I, CHL> 
·■■E7 23 1478 INC HL 
88E8 4E 148111 LD C • CHL> 
8BE9 23 1498 INC HL 
■■EA 56 15118 LD D, CHL> 
88EI 23 15111 INC HL 
88EC 5E 1528 LD E; CHL> 
88ED 23 1538 INC HL 
88EE E5 1548 PUSH HL 
88EF DDEl·. 1558 POP IX 
88F1 C5 1568 PUSH IC 
■8F2 D5 - 1578 PUSH DE 
88F3 CD5481 1588 R21 CALL "ULT 
88F6 2A7D81 1598 R22 LD HL, CCOUNT> 
88F9 19 1688 ADI> HL,DE 
88FA 2271>81 1618 R23, LD CCOUNT> ,HL 
118FD Dl 1628 POP DE 
88FE CI 1638 POP BC 
88FF c19e 1648 RLC B 
8181 Cl88 1658 RLC I 
81 ■3 c199 1668 RLC B 
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81115 C891 16711 RLC C 
1111117 Cl01 1688 RLC C 
111119 CHIi 109111 RLC C 
1111111 C5 1711111 LEXT PUSH IC 
eu,c 05 I 71 V, PU!JH DE 
euaD 78 1720 L!l A,I 
11118E CJ>I 1:n 17J0 C••I.L •2211 
8111 41 1740 l !' r. 'E 
8112 8600 175„ L.D D,IJ 
8114 El lH,111 EX T•E ,HL 
8115 DDE5 1 771,'1 PUS'.-4 I X 
111 I 7 El 1788 pp,, HL 
111118 CD3801 179111 fl:.!4 C,\LL LULlNF. 
11111 B E!> 1800 PUSH ţ.rt_ 

l!lllf: DIH:: 1 18UI POP J :< 
11111 E Dl 1820 POP DE 
11111F Cl 183111 POP !!C 
9129 3E98 1841!1 LD A,8 
111122 89 1858 ADD A,B 
9123 4· 1869 LD ll,A 
8124 15 1870 DEC D 
9125 29E'I 1880 JR Nl .LEXT 
8127 5E 1890 Lll C, (HL) 
8128 23 19011 lNC HL 
8129 56 191111 LD D. < HL > 
11112A 23 192111 INC HL 
8121 2A791JI 193111 R'26 LI> HL, CSTARTl 
8l2E 2271111 1948 R27 LD <END> ,HL 
8131 Ea 19511 EX J>E,HL 
8132 227981 I 'i'60 R28 tD ISTART),HL 
8135 44 197111 LD 8,H 
8136 4D 1980 LD C,L 
111137 C9 l '1911! RET 

211111111 
8138 3EP.B 211110 LOLJNE:. LD A,8 
813A CD4ffl 2829 R25 CALL LOL1 
813D 15 28311 nEc 1) 

llt3E 82 21114111 At,l) A,D 
8l3F tF 285111 1,cH,:, 
914111 IF 21169 RRA 
8141 1F 2870 ARA 
11142 E693 211611 AN1> 3 
111144 F6S8 2119111 OR •sa 
11146 57 2111111 LD D, A 
lll147 3El!II 2110 LD A, 1 
11114q D~ 2121!1 i..OL t PUSH DE 
i'14A C5 21311 PUSH IC 
11141 El>JIII 214i!' LDIR 
■ 141> CI 2150 POP IC 
814E Dl 2lbill F-OP DE 
1114F 14 21,'1 IN, D 
Iii 1511 :!,D 2180 'DEC A 
11151 2li'IF6 21 '?l'I JI-' NZ,LOLI 
11153 C9 2211111 li.ET 
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221• 
2228 

_8154 •••5 2238 "ULT LD a,s 
81S6 •• 224a LJI L,E 
8157 AF 2258 XOR A 
9158 67 2268 LD H,A 
8159 CllA 2278 "ULTl RR D 
8151 3882 22ea JR NC,ftULT2 
81511 ES 2298 PUSH HL 
81:SE· 3C 2388 INC A 
81:SF 29 2318 "ULT2 ADD HL,HL 
8168 18F7 2329 ll.JNZ "ULT1 
8162 218111!18 2339 LD HL,8 
816l5 17 234■ OP. A 
8166 201115 23:58 ,JR Z,"ULTE 
8168 :Dl 2368 "ULT3 POP DE 
911,9 19 2378 4U>D HL,DE 
816A :SJ) 2388 DEC A 
8161 28FI 2398 JR NZ,ftULT3 
816D 154 2488 "ULTE LD D,H 
816E l5D 2419 LI> E,L 
816F 29 242111 ADD HL,HL 
8178 29 2439 Al>J> HL,HL 
8171 29 2448 ADD HL,HL 
8172 19 2458 IU>J> HL,DE 
817:S 118688 2468 LD DE,6 
8176 19 2478 AD» HL,DE 
8177 El 2488 EX DE,HL 
8178 C9 2498 RET 

21588 
8179 8888 2518 BTAltT DEFW 8 
8171 •• 8. 2S28 ENJI DEFW • 81711 5811 2l538 COUNT DEFW 7888 
817F 8888 2548 DEFW • 8181 88■8 2l558 JIEFW 8 
918:S 738111 2568 IEBIN DEFW R8+1 
■ 18l5 2388 2578 DEFW Rl+l. 
8187 26■8 2588 DEFW R2+1 
8189 2988 2598 DEFW R3+1 
8181 2ca8 2688 DEFW R4+1 
818D 2F88 2618 DEFW RS+l 
818F 3288 2628 DEFW R6+1 
8191 3588 2638 DEFW R7+1 
819:S 3888 2648 J>EFW R8+1 
819l5 :sc99 2658 JIEFW R9+2 
8197 4E88 2668 DEFW R18+1 
8199 6688 2679 DEFW Rll+1 
8191 7888 2688 DEFW Rl2+1 
819D 9188 26CI■ J>EFN R13+1 
819F AA88 2708 DEFW R14+1 
81A1 1589 2718 DEFW Rll5+1 
91A3 1889 2728 DEFW R16+l 

.81A5 IE88 2738 DEFW R17+1 
■ 1A7 ceea 2748 DEFW Rl8+1 
81A9 63■8 2758 J>EFW Rl9+1. 
■ lAI DF89 2768 DEFN R28-rl 
■ IAD F488 2778 DEFW R21+1 
■ IAF F788 2788 DEFW R22+1 
8111 Fl88 2798 DEFW R23+1 
8113 1981 za•• DEFW R24+1 
■ 115 :S„81 281 ■ :DEFW R2:S+l 
8117 2C81 2828 DEFW R26+1 
8119 2Fet 2n8 DEFW R27+1 

UH 3381 2848 DEFN R28+1 •••• 285■ Dl:FN 9 
811F 2868 ENT • 
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9.2.6 64cal-Z80 

Pe c•lcul•tar-ul TIK-9 si HC-85 c.r-&cter•l• - far-aza 

intr-a -~ric• de axa puncte.Ac•asta conduc• la scrierea a 32 de 

caracter• P• un rind.N.r-i-a de ax8 pur,ct• a fast aleasa d• 

catre fir- datorita •i-litatii •lgaritaului d• afis.r-•<-

•li•tna _,lt• calcul• datorita canfor-ti•i ecranului ) . 
Caracter•l• sint insa pr•• lat• si neestetice.Nu - respecta 

prapartia standard d• 6/10. 

Un.l• pragra- falasasc rutin• praprii de scriere de l5xa 

pUncteCaicraprint>,deci !51 c.r-actare P• rind.AlgaritlMll -t• aai 

lent d.r- c.-acter•l• sint -i -t•tic• si lizibilitat•a -arita. 

Scri•.r-• a 64 caractere P• un rindCun car&cter P■ 4xa 

punct■> ••t• un c-r-is intr• viteza.lizibilitate si „tetica. 

Ac-t aad d• scriere -t• adecvat pentru cei care pragr-aza in 

Pascal sub c-ilatarul t-P41lt,liniil• -- puţindu- alinia_, 

_..-. interior -i•tlnd pasibilit•t- evidentirii unar structuri 

h1bricat:•. 

· Pragr.-.ul -t• scris· in liabaJ -•ina avind a lungi- de 

1100 actltt.i inclusiv ..tul de caract:ere.S. inc.-ca i•licit d• 

la •dr•- o$160 ai nu -t■ relacabil.Nu distruge caracter•l• 

.,-afic■ definit• H utilizator.Nu per■ite scri ■r- cu DVER,INIC, 
IN\IERSE,PAPER.FLASH,BRIBHT dea.-ec■ taat■ vwrificaril• facut• cu 

prvir• l• instructiuni·l• de _, - duc• la piard■r- vitezei. 

11ai Jos - va prezanta ■adul citi 1-• sub t-P4Tit. 
• c:, 

-in ..,..Tit - r•~ la Tap of RAlt? cu o$160 

-la _..-itia cursorului•>• - tas~a B <ENTER' 

-d*n BASIC -,incarca rutina •1,4ca1-zao• 

UJA1>•64cal-ZBO•CODE si 

RMDDl'tlZE USR 637701RANDOMIZE USR 24603. 

Pragr-1 poate fi folosi~ cu mat::c- si in BASIC.La •arit:ia 

unei ■rari - refac• canalul 9 si t-tul va apar- cu 

caracterel• ..t:ului d9 64Ccaract-l• var fi dublat•>.Pantru 

inlaturar- -=-tui n-Juns - va inrtaduc• POICE 23607,60 car• 

caaut:a - ..tul standard d■ caract-.Jlaci daca canalul k (canal 

de ..,-oare st input in par1:ea inferioara a ecranului) nu -t• 
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'-fal-it - poate scrie pe 64 caractere sl ln IASJ:C d■r nwul in 
c■drul unui prc,gr■• nu •l -fol011ind c~zi dirac:te.J:n cantinu■re 

- prezint■ sac:vent■ de utilizare• rutinei in IASJ:C1 
etic. RANDCJl'IJ:ZE USR 637701RE" sci ■re pe 64 car„ctere 

■tic •. POKE 23607,601~ revenire -t •tand.,-d inainte 

de terainar- pragr•nalui 

Pravra.al poate -fi caapleţat prin includere■ trat:ari 

in.tructiunilar da cula■re. 
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•HISOFT GENS3"2 ASSE"ILER• 
lX SPECTRU" 

CapJ'ri9ht <C> HlSOFT 19&:S,4 
Al 1 rivht„ .-e-•er v11-d 

Pas" l errur•r •• 
18 ' 2il 64 COL 
·39 
48 autor: 
58 I 8Ht:OF"cGlti: ILCAU 
611 I 

F9FD 7111 POS EQU t,:s•.-"n 
f"8D4 8111 ORO o:::7il111 
f"!!')A -z1 "'0111e 98 li> HL,8 
F81>7 22FJ>F9 18111 LJ> <PO!.),HL 
F8DA 2188F9 118 LD Hl.63744 
F8DD 2:Z365C 128 LD <'.?:S606> ,HL 
F8E0 21 '.:7F8 138 LD HL,!'.:NTAY 
FBE3 22B15C 148 LD <23739>,HL 
F8E6 C9 158 RET 
F8E7 CD89F9 168 ENTRY CALL FETCH 
F8EA FE28 1711 CP e211 
F8EC 311152 188 .JR NC,AILE 
FBEE FElll6 199 CP 6 
F8FII 384C 2Ml!I .JR C,QUEST 
F~F2 FEIIE 21111 CP 14 
F8F4 311146 228 JA NC,QUEST 
F8F6 21FAF8 23111 LU HL,TABLE-6 
F8F9 5F 24111 LI) E,A 
F8FA 16118 251!! LD D, III 
FBFC 19 2611 ADJ> HL, DF. 
F8FJI SE 279 LD E, <HLl 
F8FE 19 2811 ADJ> HL,DE 
F8FF E9 298 JP <HL) 

388 
F911111 88 318 TAILE DEFB TAILE1-$ 
F981 31> 3211 DEFB QUEST-t: 
F9112 12 3311 DEFB LEFT2-S 
F911:.W: 1B 349 DEFB RI6T2-$ 
F9114 11 3511 LEFI DOWN2-~ 
F'Jll5 22 3611 l>EFB UP2-:f 
F9116 38 378 DEFI QUEST-:f 
F9117 28 389 DEFB CRLF2-$ 

39111 
F91118" 79 41111 TABLEI LD A,C 
F9119 E6F8 4111 AND x 1111199111 
F9111B 4F 42111 LD C,A 
F911C 218811111 43e LD Hl,8 
F•BF 119 44111 Al)!) HL,IC 
F9iilJ 44 4511! l. D B,H 
F911 411 46111 LD C,L 
F•12 III 4 711 .liEC !IC 
FD•~ C9 4E.0 RET 

499 
F9l4 1111 :51111 l.EFT2 DE"C BC 
F91:S 91 :s 1 li DFC BC 
F'JH, 3Al6F9 5211 L:> A, <SPOT> 
F919 :51) 5"!!" DEC A 
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F91A 3216F9 5411 L9 CSPOT> .A 
F•UD C9 sse RET 

568 
F91E C9 S7e RJST2 RET 

S8e 
F91F 2141199 s9e DOMN2 LD HL,64 
F922 119 6811 ADD HL,IC 
F92:S 44 6111 LD l,H· 
F924 4D 6211. LD C,L 
F92S 111 63■ DEC IC. 
F926 C9 648 RET 

658 
F927 C■FF 668 UP2 LD HL,-64 
F92A 99 6711 ADD HL,IC 
F92B 44 689 LD l,H 
F92C 4J) 698 LD ·C,L 
F92J> •• 788 DEC BC 
F92E CY 718 RET .. 728 
F92F 79 738 CRLF2 LD A,C 
F93■ E6C■ 748 ANJ> 192 
F9:S2 4F 758 LD C0 A 
F93:S 21:SF■■ 76■ LD HL,6:S 
F9:S6 ■9 779 AJ>D HL,BC 
.F9:S7 44 789 LJ> 1,H 
F938 4D 79■ LJ> C,L 
F939 AF 8■■ XDR A 
F93A :S216F9 81 ■ LD. csi;pT>,A 
F93D C9 82■ RET 

838 
F93E •• 84■ lilUEST • J>EC IC 
F93F C9 85■ RET 
F94■ FES■ 868 AILE CP ,-128 
F942 383B 878 iJR NC,UJ>S 
F944 C5 ase PUSH BC 
F945 6F 898 LD L,A 
F94.6 26■■ ••• LD "·· F948 29 918 ADII HL,HL. 
F949 29 928" ADD HL,HL 
F94A 29 93■ ADD HL,HL 
F'l41 ED51365C 9411 LD DE, C236■6) 
F94F 19 9S■ ADD HL,DE 
F95■ El 968 EX DE,HL 
F951 CB38 97■ SRL I 
F953 C:1119 988 ·RR C 
F9SS FS 99e PUSH AF 

.F956 78 1888 LD A,il 
F957 ■7 tata RLCA 
F958 ■7 1e2il RLCA 
F959 e7 1e31i RLCA 
F95A 47 184■ LD li·" F9SJI 21 ■■4• 1858 LD HL,.4■■e 
F95E •• 1ai.e ADD HL,BC 
F95F 8688 1979 LD B.8 
F961 Fl aea■ LOOP POP AF 
F962 FS 1 ■99 PUSH AF 
F96:S lA 11 ■■ LD A, (DE> 
F964 389A ute iJR C,INYERS 
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F966 E6F0 1120 AND 248 
F968 4F 1 Î 3111 LD C.A 
F969 7E 114111 LD A. CHL> 
F96A E6111F 115111 AND 15 
F96C BI 116111 OR C 
F96D'77 117111 LD <HL>.A 
F96E 181118 1188 JR CICLU 
F9711 E6111F 11911 INVERS AND 15 
F972 4F 12111111 LD C.A 
F973 7E 121111 LD A• CHL> 
F974 E6F8 12211 AND 24111 
F976 BI 1230 OR C 
F977 77 12411 LD CHL > • A 
F978 24 125111 CICLU INC H 
F979 13 126111 INC DE 
F97A 111E5 127111 DJNZ LOOP 
F97C FI 1288 POP AF 
F97D CI 1298 POP BC 
F97E C9 1388 RET 
F97F D6A5 13111 UD6 SUB 165 
F981 D2111111C 132111 JP Nc.•c18 
F984 3E3F 1338 LD A,.•?• 
F986 C348F9 1340 JP ABLE 

13511 
1368 

F989 ED4llFDF9 1378 FETCH LD IC. CPOS,> 
F98D 2192F9 1388 LD HL,PUT ' 
F998 E3 13911 EX CSP),HL 
F991 E9 1488 JP CHL> 

14111 
F992 83 1421J PUT INC IC 
F993 21FF115 1438 LD HL,1535 
F996 17 1441J OR A 
F997 ED42 14511 SIC HL,BC 
F999 31111E 14611 JR NC,NSCROL 
F99B 29 1478 ADD HL,HL 
F99C 38115 1481J JR C,SCR 
F99E 81811118 14911 LD ic.a 
F9AI 18J6 151111 JR NSCROL 
F9A3 CDFEIID 15111 SCR I CALL •DFE 
F9A6 111Cllll5 1528 LD JC,1472 
F9A9 ED43FDF9 1538 NSCROL LD CPOS>,JC 
F9AD C9 15411 RET 

P••• 2. ■rror•• ~· 
•NARNINB• SPOT ab•■nt 
Tabla u•■d1 243 fro■ 322 
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9.2.7. CCIPY R011011/ROBOl~~ 

Una din cel• mai i-ortante probi- in interfatarea calcula 

torului peroon,,l cu imprin,!!nta -t'!!' aceea a rl!'aliz.arii u,,!•i 

CDPii grafice a imaginii de pe monitor. 

C~lculatoarel• persanal• co1111>atibile Spectrum Tim-S si HC-85 

~u implementata instructiunaa CO?Y dar ea nu poate fi utilizata 

d•cit f;e pe i:npr•i111unt:a SCAl'U' 9-S3~ <Ti•-S>, fie pe ZX Printe,­

ISpe1:' ·,, si HC>. In s:lu5 la aonb••le c!;:i.ta un singur' til!" d.- COPV 

fara • r>er•ite listarea in fot"mat vAr1abil. 

Aceste li,dtari all!' instructiuni1 COFV precum .,,i 

in scoala dispunem si de alte tipuri ,Je imprimante 

faptul ca 

!ROf'IIJN/ROl!O-

TRON 6313) au impus r~alj~ar~a un~r rutine care sa permit~ 

copierea·grafica si cu format vari~bil: 

- mariine l - un ;,i,,<!l pe monitor""UO punct la i-rimanta 

-.-iaie 2 un pi:,.,.J pe monitor•patru punct• la imprimanta 

TRUE VIDEO 

INVERS VIDEO 

Dupa incarcaraa programului CBASIC +rutine) apar& un -niu 

car• solicita ale99rea unei OPtiuni, 

incarcare SCREEN$ cu HEAD 

incarcare SCREEN$ iară HEAD 

salvare SCREEN$ (salvarea ., .. face fa,·a HEAI>> 

tiparire SCREEN$ 

La ale9erea ultimei optiuni se trec~ la alegerea formatului 

de tiparire. 

Rutina pentru i~primanta ROBuTRON nu ar& 

o,:,tiuneo ~entru TRLIE/INVEfiS VIDEO> d•r acest lucru ~e poate 

realiza foarte usor prin co-lemex!: .. rea intre9ului ecran. 
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l REN COPY RONON 
2 REN autori 
3 REN Narius IRAURE 
4 REN 

10 IORIER 01 PAPU 01 INK 71 CLI 
20 LDAI "ca,.RDNON"CODE 50000 
30 tLS I JEEP ,05,71 JEEP .05,9 
40 PRINT AT 1,41 IRl&HT li PAPER 61 INK 11"••• coprRO"ON? 1917 •••• 
50 PRINT AT 5,11 JRl6HT 11 PAPER 41 INK O•"O,tiuni1"1 PRINT AT 7,21 INK 41 PAP 

ER 0&"1 -lncarcare SCREENt cu HEAD"1AT 9,21•J -incarcart BCREENS fara MEAD"&AT I 
1,21 1 -salvar• SCREENt "1AT ll,21"P -tlparlr• SCREENt 1AT 15,21 a - STOP 

60 IF INKEYt••• THEN 10 TO 60 
70 LET oS•INKEYt1 IF at•"I" THEN &O SUI 10001 &O TB JO 
10 LET aS•INKEYt1 IF at•"j" THEN 80 SUI 20001 60 TO 30 
90 LET 0S•INKEYS1 JF ot•••• THEN &O SUI 30001 &O TO 30 

MOLET ot•JNICEYS1 JF ot•"p" THEN &O SUI 40001 GO TO 30 
110 LET at•INKEYt1 IF ot•"t" THEN STOP 
120 80 TO 60 

1000 CL&: IEEP ,05,41 IEEP .OS,61 PR!NT AT 21,01 F~ASH l1"Laad SCREENt ••••• RA 
Nlllt'llE USR 501501 PRINT 101 FLASH 11 Pr••• an•••• 1 PAUSI 01 RETURN 
2000 CLS I JEEP ,05,5: JEEP .05,7: PRINT AT 21.01 FLASH li Load SCREENt ••• •1 RA 
NJDNllE USR 503621 PRINT 101 FLASH l1"Pr•s1 an• k•r"1 PAUSE 01 RETURN 
3000 CLS I JEEP .05,101 IEEP ,05,121 PRINT 10; FLASH lt"Start tap• th•n er••· an 
r t•r •• ,•1 PAUSE 01 CLS: RANIOftJZE USR 503751 «ANIONJZE USR ~03871 RETURN 
4000 :LS I JEEP ,05,151 JEEP .05,171 INPUT I01"Fora,t ? 11,21 1f1 IF lf<>I ANI f -
<>21 INEN &O TO 4000 
4005 ••OKE 50000, f 
4010 IEEP .05,171 INPUT I01"Tru• vid•o IOl lnv. vid•o 12551"1t1 

IF lt<>O AND t<>2551 TffEN 80 10 4010 
4015 PlKE 50001,t 
4020 1aEP .05,141 INPUT IO;"Nr. ··••Pl•r• ?";n 
4025 PklNT 101 FLASH l1"Pr••• 1 t•r if •ou ar• r••••••••• PAUIE t1 RAIIJDNJZE USR 
50375 . 

i&l& ~11
~' !!o!~R&:iot~Nf'l:Pf, uz:111°i~!:,.:IA&"i!o:ITg::o♦ ,,oo 
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•HISOFT 6ENS3"2 ASSE"BLER• 
ZX SPECTRU" 

Capyrivht <C> HISOFT 1983.4 
All rivhts r•••rved 

P••• l errars ■ •• 
t"e I 
28' I Rautin• HARDcapy 
38 J pentru RO"O" 
48 I 
58 ' autar 
68 I DANIEL LUNBU 
78 I 

C358 88 OR& s•••• 
C358 81 98 N" DEFB 1 
C351 1118 188 "y DEFB • C352 81 1111 NR DEFB l 
C353 1118 128 y DEFB • C354 3A:58C3 13111 RUN LD A,(N"> 
C:S:57 47 14111 LD B.A 
C358 3Elll6 1:58 LD A,6 
C35A ■EII■ 168 LD c.8 
C35C ac 178 Al INC C 
C3:SD ·•• 188 SUB B 
C35E 28FC 198 .JR NZ.Al 
C368 79 288 LI> A,C 
C361 3253C3 218 u, <Y> .A 
C364 IE■■ 228 LI> E. ■ 
C366 ■E8■ 238 A4 LD c.a 
C368 CD84C4 248 CALL CADR-
C36B D:S 2:58 PUSH DE 
C36C 1188:SB 268 -- LD ,_· DE.BUF 
C36F 8E88 278 LD c.e 
C371 CD4:SC4 288 A8 CALL PRE& 
C374 cs 298 PUSH BC 
C37'5 CDDBC:S :sae CALL CDDIF 
C:S78 CI 31 ... POP IC 
C379 ec 328 INC C 
C:S7A :SE2■ :s:sa LD A,32 
C37C B9 348 CP C 

.C37D 2■F2 3:58 .JR NZ."8 
C37F :SA:52C:S 368 LD A. <NR) 
C382 47 378 LI> B.A 
c:s8:s C5 :s8a Alt PUSH BC 
C:S84 3ElB 398 LD A •• lB 
C:S86 CD92C"ll 488 CALL LD 
C389 :SE4B 418 LD A •• 41 
C:S81 CD92C4 42• CALL LD 
C:S8E :SE■■ 438 LD A •••• 
C:S9■ CD92C4 448 CALL LO 
C393 3A5■C:S 458 LD A.<N") 
C396 CD92C4 468 CALL LO 
C399 118■5i. ,478 L.D DE.BUF 
C39C ■E■8 488 LD c. ■ 
C39E 3A5■C3 49■ A6 LD A, <N"> 

-205--



C3At 47 5"8 Ll> B,A 
C3A2 tA 510 A7 LI> A, CJ>E> 
C3A3 CD'f:~C4 s:ze CALL LO 
C3Ab 10Fi"I 531!1 DJNZ A7 
C3A8 13 540 lNC DE 
C3A'i IU) 5::,0 DEC C 
C3AA 20F"2 s~.e JR Nl,A6 
C::SAC "'un 57~, t. ~ Ii, 2 
C3AF 3E20 sse A J:? LD A, ~ . 
C::SllB CD'i2C4 !:,'/ I/> CALL LO 
C3B, l GIF<> M~lil D.JNZ 412 
C3BS Cl 6111! POP BC 
C3Pb 1 l!ICll 620 l)J NZ ~11 
C3B8 CDe,9C4 630 CA!.L SHl...T 
C3JIB Dl 640 POP DE 
C!!H: 3A53C3 ;,50 L D 4, CV) 

C3BF 83 661!1 ADD A,E 
C3C0 SF 67111 LI> E,A 
C3Ct 3EC0 680 LD i\. t 92 
C3C3 BJ! 6"10 CP E 
C::SC4 20A0 70A JR NZ,A4 
C::SC6 C9 710 RET 
C:SC7 801!11!1 720 DEFW 0 
C3C9 1111!11!100000 7;!-0 LlNiI Dl::.FW ;a,a.0,a,0,a 
C::SDS 01!11!108000 740 BUFL DCF"W 0, III, 0 
C3DB 1!1Elll8 750 CGD!F LD c.s 
C::SDD :?ID5C3 760 ss LD HL,.liUF"L 
C::SE8 ::SAS3C3 778 LD A, (V> 
C::SE::S 47 7PUI I_D !! ,A 
C3E4 cs 790 S6 r·usH FC 
C3E5 3AS0C3 80~ I D A,. (NN) 
C3E8 47 e 1"' LD B,A 
C3E9 7[. 820 S7 LD f\ ~ C HL) 
C::SEA lll7 830 !=lLCA 
C::S~'P 1A 841!1 LD A, IDEI 
C3EC I 7 e::;0 RLA 
C3ED 12 860 i.D (t'I:: l , A 
C:SEF. 10F9 870 DJNZ 87 
C'3F0 CBl!l6 88:11 RLS (HL) 
C3F2 Cl 890 PCr:, î-!" 
C3F3 23 9e,"' lNr- HL 
C3F 4 10EF 910 r,.:; tJZ 51, 
C3F6 3A:itC3 9'20 1 .. D A, (NV) 

C3F9 47 930 LD B,A 
C3FA I A '?40 L.!) A.<DE> 
C:.';f"ll A!l 950 XOR B 
C::SFC E63F 960 ANI> •3F 
C3FE 12 970 LD IDC'> ,A 
C3FF t :-: 98~ INC '.!>E 
C40~ 2D c;q, .. L'EC C 
C401 ?0DA 10e111 JR NZ, ~-5 
C4e:,,: C9 1010 RCI 
c~~" ?:-!'~1cqc3 1 e~'-1: f:ţ.Dn LD !Y,L!NII 
C408 79 1030 A5 i.. D A,C 
C409 B!- 1040 ADD A,E 
C41'1A DDE~ 10~1!1 PLl~H IX 
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c;4lllC El 1060 POP HL 
f~40D DD7701 11117111 LD CIX+U.A 
~410 E6C0 111180 AND •c111 
C412 .DD77111111 11119111 LD llX+I!) ,A 
(:415 ED6F 1100 RLD 
C417 CB27 111111 SLA A 
C4t9 DD771110 1120 LD <IX+lll) ,A 
C41C 3E1117 1130 LD A,7 
C41E DDA601 l 14111 AND <tX+t > 
C421 DDl611111 1150 OR <IX+III> 
C424 E61F 1160 AND •tF 
C426 D.077111111 117111 LD <tX+III) ,A 
C429 DDCllll126 11811 SLA C IX+1 > 
C42D DDCB0126 t't911 SLA CIX+1 > 
C431 3EE0 12011 LD A •• EIII 
C433 DDA60l 121111 AND < l:l(+1 I 
C436 D:07701 12211 LD CIX+1),A 
C439 D:023 123111 INC IX 
C43B DD23 1248 INC IX 
C43D IIC 12511 INC C 
C43E 3A53C3 1268 LD A, (V) 
C441 19 1278 CP C 
C442 211C4 12811 JR NZ,AS 
C444 C9 12911 RET 
C445 DD21C9C3 131111 PREG LD IX ,LINII 
C449 FD21D5C3 13111 LD IV,BUFL 
C44D 3A53C3 13211 LD A• <V> 
C458 47 133■ LD B,A 
C451 DD7E■ 1 1348 A9 LD A, <IX+l> 
C454 91· · 13511 ADD A,C 
C45S 6F 13611 LD L,A 
C456 DD7Ell8 137■ LD A, (IX+■ > 

C459 CE4■ 13811 ADC A,e4■ 
C451 67 1398 LD H,A 
C45C 7E 14118 LD A, (HL> 
C45D FD77■■ 14111 LD <IV+8),A 
C4611 DD23 14211 INC IX 
C462 DD23 1438 INC IX 
C464 FD23 1448 INC IV 
C466 111E9 1458 DJNZ A9 
C468 C9 1468 RET 
C469 3E11 14711 SALT LD A,e11 
C461 CD92C4 1488 CALL LO 
C46E 3E51 1498 LD A,.51 
C47■ CD92C4 15811 CALL LO 
C473 3E31 151 ■ LD A,.31 
C475 CD92C4 1528 CALL -LO 
C478 3E65 1538 LD A,.65 
C47A CD92C4 154■ CALL LO 
C47D 3EU 1558 LD A,.11 
C47F CD92C4 1568 CALL LO 
C482 3E51 1578 LD A,.51 
C484 CD92C4 1588 CALL LO 
C487 3E3■ 15911 LD A,.3111 
C489 CD92C4 1688 CALL LO 
C48C 3E68 16111 LD A,.6111 
C48E CD92C4 162■ CALL LO 
C491 C9 1638 RET 
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C492 cs 1648 LO PUSH •c 
C4Y:S 2!=' l6:i8 CPL 
C494 4F 1668 LD C,A 
C49'5 HFE 1678 LI IN A, c•FE> 
C497 Cl7F 1688 IIT 7,A 
C49'7 28FA 1698 JR ?,LI 
C4'il 79 1788 L'D A,C 
C49C CIIF 1718 RES 7,A 
C49E D3E2 l72tl! OUT c•E2),A 
C4A8 CJFF 1738 SET 7,A 
C4A2 'D3E2 1748 OUT <•E2) ,A 
C4A4 CBBF 17'58 RES 7,A 
r.4116 O:SE2 1768 OUT c•E2>,A 
C4f\8 Cl 1779 POP IC 
C4A9 C9 1781!1 RET 
'519111 l 7ffl BUF EQU es1e9 
C4AA 1888 END RUN 

P,411;9 '2 1trrors1 88 

Tabl• used1 264 ~ro• 366 
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I REII 
, 2 REII COPY RDID1RON 631l 

; RE" 
40 CLEAR 49990 
50 IORDER 01 PAPER 01 INK 7: CLS 
60 LOAD ""CODE 50000 
70 CLS: BEEP .OS,7: IEEP .OS,9 
80 PRINT AT 1,4; IRIGHl I; PAPER 6; INK I;"•• co~rRO!CfRD~ 1966 •••• 
90 PRINT AT S,I; JRIGHT l; PAPER 4; l'W Ct"Op ;uni:': PRPH ,.; 7,2: Hi> 4: <>,;p 

ER OL"I -inc•rcare SCREENS cu HEA~";AT 9,2; j - ntarc••• SC~EE~J lara ~EAC"•~· 
1,2; s -s•lvare SCREEN$ ';AT 13,2;"p -tiparir@ CREE~S ";AT 1:,2,•, - ST~D ~ 

100 IF INKEYs=•• THEN 60 TO 100 
110 LET oS=INKEYf: IF of="I" THEN GO SUB 170: GO TO 70 
120 IF ot•"j' THEN GO SUB 180: GO TO 70 
130 IF os='s" THEN GO SUB 1901 GO TO 70 
140 IF ~S•"p" THEN GO SUJ 200: 60 TO 70 
150 IF oS•"a' THEN STO~ 
160 60 TO 100 
170 CLS: JEEP .05,4: JEEP .05,6: PRINT AT 21,0; FLASH t:"Loai SCPEE~J ••.. RA 

NDO"IZE USR 503S0: PRINT 10; FLASH t;"PrPss any ~ey': PA~iE ~: ~ETUA~ 
180 CLS: BEEP .05,5: BEEP .05,7: PRINT AT 21,0: FLASH !:'load sc;EE~f ... ·: RA 

NDO"IZE USR S0362: PRINT 10; FLASH I; "Pren anr k~y•: r'~USE (·: PETl!"I' 
190 CLS I BEEP .05,10: JEEP .05,12: PRINT JO; FLASH !:"Start tape t~e~ ore~~ a~ 

r key ••• •: PAUSE 01 CLS: RAHDONIZE USR S0375: RANDOMllE USP 503~7: RETURS 
200 CLS: JEEP ,05,15: IEEP .05,17: INPUT JO;'Forlllat? <1,2l";f: IF !f,>l AN!> f 

<>21 THEN 6D TD 200 
210 PDKE 23728,f-1 
220 JEEP ,05,141 INPUT IOt"Nr, exeaplare ?"rn 
230 PRINT 10; FLASH lt'Pren a hr if rou are rudr,.;•: PAUSE O: RANDOftllE USP. 
S037S 
240 FOR i•I TO n: RIINDONIZE USR 50000; NEXT i: RETURN , 
2S0 SAYE 'copyK6313" LINE !Or SIIVE "coprKb313'CODE 50000,400 



•HISOFT ~E.NS3M2 ASSE~ILER• 
lX SPECTRUl'I 

Copyright (Cl HISOF"T 1'~83,'I 
Ali right~ rr~Prv~d 

1 
2 
3 

.:.,)f•, ROl!OTR!JN 

C350 
C350 CDEAC3 
c-~-. IB4l0E C35t, ~ r 
c:~~,; 21;,040 
c:::.::,A cr, ·"r3 
C ,!, Jr, 2 1 i10 4 ,.~, 
C~~60 CD75C?. 
C:'.6ii ~100!.>0 
C3bb CD7~C3 
C369 CDFAC3 
C3t-C 1B410C 
r:36r k?nD,,,oA 
C377 QIPFF 
C374 C9 
C375 3A.6111~C 
C378 117 
C379 202A 
C37B CDCAC3. 
C37E C11f\~Dlll 
C38! 2A0S~0 
C384 01FF 
C.386 060.g 
C388 ·.;c0 I 
C38A ES 
C381 CB06 
C38D CB17 
C38F 3P-0:'­
C'.591 2<: 
C392 18F7 
C384 C:i~ E.C3 
C397 F 3 
C398 El 
C3<;9 10FD 
C39B 7I! 
C39C 7C 
C39D ce 
C39E AD 
C39F Eb20 
C3A1 Zt?.E~. 
C:,A3 1BD6 
C3A5 E.5 
C'.5Ab CDC:AC::. 
C3A9 0D0Alll 
C3AC 2At'500 
C3AF r. '.::'.F F 
C~B 1 t?t!..:0~ 
::;311:~ ,,E.01 
C3BS FS 
C3B6 Cl!2!6 
C3B8 rp • ? 
C3BA CB0tc 
i.;3i!C CJ10b 
C:>-BE CE!7 
C3C0 ?f:.)" 
c~c~ :'4 
C3C3 11'-FI 
C3C5 4F 
C3Cb CDF8C3. 
C3C9 79 
C3CA CDFRC.3 
C3-CD F::" 
C3CF El 
C3CF 10E2 
CC:D! 7D 

-:s 

. ,. 
!',.;~ 

;;~~ 
56f; 
570 
~80 
::090 
600 
61~ 
020 
t.:<.0 
b40 

STA~--: 

3UC 

i...C T,7c:, 
Cll!-·Y 1 

COLl 
ROI<:\ 

LOPl 

u:·.~•;4 

COPY2 
COL'.: 

~WW2 
LC3B3 

L.C:3B6 

n,-r, 
CALL r, ,-·: 
f}f_ f 9 
L .. 
r:ALL.. 
L f, 
CALL 
!. D 
fC.'_L 
r~ .i'\ ! I 
iC:··i; 
DE~-11 
DEFB 
p~ 1 
l. D 
r)H 
~I fi 
1:c•LL 
DCF"D 
DF.i:-B 
DEFD 
LD 
LD 
f'U'SI' 
RLC 
RL 
J f;: 
INC 
Jt:;: 
C•il L 
:Dl 
PUP 
D-~N Z 
,_.D 
I >IC 
R:-r 
XOR 
Al':f. 
,)E 
.1 r;­
P:., sH 
rA;.. L 
Dt-:!'°B 
D! . .>'B 
nt:rFe 
L 1) 
LD 
PUSH 
RLC 
RL. 
F; P-C: 
r . . f ,.,_ 
,)R 
1 •ic 
,.lR 
LD 
Ct'\LL 
LD 
Ci!LL 
l/! 
r- np 
DJ~Z 
' ~ 
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~,011l0;;, 
·. ·~•l<TF: 
~ 1 H "'14"" .tilll8 
... -=- •: 
:-1:, .140~~ 
;LJt: 
HL,a48l/l0 
~ "' .. i-le·; .i~000 
rUC 
crv-n·R 
'11!.,.A",•:ac 
ff"D, lllf1A, tt0A 
110A,'IFF 

u,t•'::PC.:.:110) 
;:, 
N7.COPY2 
c:ONTP 
ll.lA.litl'D,#IB 
..i,._,., •:3:j,.#00 
llllli,#FF 
:a ,tli1!8 
A, lt0I 
Hl. 
:HLl 
A 
C, I_C!-94 
H 
i....Gr 1 
SEPIE 

HL 
F:OWl 
f• • L 
C. 
z 
L 
r. :'C 
~ ! i;'.]L ~ 
COP'? 1 
HL 
CutHR 
•01'1,l'l!IA,#lll 
... ~.tlll!5,.0l'I 
tr~7~#.Fţ:' 
t.4108 
f\, li 01 
;,..J_ 
•:HL> 
A 
tHLl 
(HL/ 

A 
!; , l_C 5CS 

i.' c:-;;;t, 
C, I\ 
SEHIE 
A,C 
SERIE 



C:SD2 2C 65■ INC L 
C:SD:S 2ee:s 668 .JR NZ,LC:SD8 
C:SD5 CIS4 678 IIT ~i" C:SD7 ce 688 RET 
C:SD8 AD 698 LC:SD8 XOR L 
C:SD9 E628 788 AND •2• C:SDI 28D4 718 .JR Z,RON2 
C:SDD Cl54 728 IIT 2 H 
C:SDF 2885 73111 .JR Ni,LC:SE6 
C:SEl El 749 POP HL 
C:SE2 caD4 -758 SET 2 H 
C3E4 tace 768 .JR CDL2 
C:SE6 Cl94 778 LC3E6 RES la~Y2 C:SE8 1811 788 JR 
C:SEA E:S 798 CONTR EX <SP),HL 
C:SEB 7E 888 LC:SEI LD A, CHL) 
C3EC 23 818 INC HL 
C:SED FEFF 828 CP •FF 
C3EF 2885 8311 .JR Z,LC3F6 
C:SFl CDF8C:S 848 CALL SERIE 
C3F4 18F5 85111 JR. LC:SEI · 
C:SF6 E3 8611 LC3F6 EX CSP),HL 
C3F7.C9 87111 RET 
C:SF8 C5 88111 SERIE PUSH :!!C 
C3F9 F5 89111 PUSH AF 
C3FA CD541F 911111 LC3FA CALL •tF54 
C3FD 31115 918 JR NCiLC414 
C3FF DIFE 9211 IN A, •FE) 
C41111 Cl6F 93111 BIT 5 A 
C483 28F5 948 JR Nf.LC:SFA 
C485 F:S 958 Dl 
C41116 Fl 968 POP AF 
C41117 8EF8 978 LD c.eFa 
C489 47 988 LD I.A 
C48A 79 998 LD A,C 
C481 D3E4 1988 OUT <•E4),A 
C48D CD81:S9 11118 CALL •:S981 
C418 78 1828 LD 

:!19:s C4ll C393:SI 1838 .JP 
C414 FI 1848 LC414 EI 
C415 CF 1858 RST 8 
C416 IIIC 111611 DEFI ••c C417 111188 1878 HEAD LD DE,17 
C41A DD2181FA 1888 LD. IX,•FA81 
C41E AF U198 XOR A 
C41F 37 111118 SCF 
C428 CD5685 1118 CALL .8556 
C423 11881:1 ·1128 LOAD LD DE,.1:188 
C426 DD2144C5 11:s9 LD n 1ec544 
C42A :SEFF 1148 LD A. FF 
C42C 37 1158 SCF 
C42D CD561115 11"68 CALL •8556 
C4:S8 81881B 1178 LDIR LD ac.•1188 
C4:S:S 11.81148 1188 LD DE •• 41188 
C4:S6 2144C5 119111 LD HL.•C54_4 
C4:S9 EDl8 1288 LDIR 
C431 C9 121 ■ RET 

DE,.1:111■ C4:SC l 11111111 12211 SAYE LD 
C43F DD218848 1238 LD 1x.:;8e■ C443 3EFF· · 124111 LD 
C445 CDC284 1258 CALL •i4C2 
C4413 C9 126111 RET 

.Pas• 2 errarsa 89 

Tabl ■ us■dl 314. ~ro• l ■H 

- au:·-



9.2.8. a,y 8CNP 

Pantru capi..,.•• •-•inii de pe aanitarul unui calculatcr 

SPECTJa,11 IIMI tC •-• ,._lizat un Pr011ra■ •-natar, ca ■ad de 

utilizare. cu progr-■ul COPY R0tO'I <a•• vad- 9.2.7.>. 

lllla■abiril• fata de c•l•lalt• rutine sint Ul"'■ataar-•l•• 

P.,.■tt• ■i ltstar•a la_.,_ 3 - un pix•l d• pe aanitar 

• 9 punct• la 1-,-i-nta 

- aptiunil• sint altf•l structurate 

- i_i,._ apr• i-ri■anta - face prin 

■int prevazute c•l• doua tipW"i 

printr-o inter-fata paral•l• 

_extensia cu car• 

de calculataare, 

Rutina in cod -■ina • fo.t r-1:1.zata de un calec:tiv de 

pr011r--tari din IASI, int.,.fatar- rutina-utUizat:ar fiind 

real.izata dit nai. in cadrul liceului. 
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I ~5~Ec!5XfiAi:r,r~a,•1co,,•co1E I POIE 23659,2 
li IDRDER 11 NK 71 PAPER 11 CLS 
21 JEEP ,15,llt PRINT AT l li INVERSE 11"••• copJICREENt 1987-8N •••• 
31 PRINT AT 17,21"Dptiuni1 11AT 17,111" l-incarc1re cu HEAl"1AT 19,111" h•tncar 

car■ fara HEAD" , 

:, lfr1:::r:;;;.lHf~ 0:2.re i~EN 60 TO 61 
45 LET ot•INKEYft IF ot•"h" THEN 80 TO 51 
47 6D TD 41 · 
51 PRINT AT· 21,11 FLASH"l;"Load the scraen ... "1 RANDONIZE USR 235141 6D T0,7■:-. 
61 PRINT AT 21,1; FLASH l1"Load the scre■n,,.•1 RANDONIZE USR 23492 
71 BEEP ,85,11: PRINT li; FLASH l1"Press anr k•r": PAUSE f 
88 BEEP .15,51 JEEP ,15,11: CLS I PRINT AT 15,21"0ptiunl1 ;AT 15,1 ■1· ,-ti,art 

re screen";AT 171111" •·•alvare scrnn"1AT 19,111 1-incarc alt des■n 
91 IF INKEYt•• THEN 60 TO 91 

118 LET a$•JNKEYl1 IF ■f•"I" THEN SO TO li 
118 LET at•INKEYl1 IF •••••• THEN 60 ro· 1111 121 LET 1f•INKEYt1 IF ••••,• THEN SO ~O 211 
138 SO TO 91 
211 CLS I JEEP .,s,151 IEEP .15,121 PRINT AT 19,ls"Tru• Video (11"1 PRINT AT 21 

,l;"Inv. Video 1631 
211 INPUT H1t 
221 IF t•I THEN SO TO 251 
231 IF t•63 THEN SO TD 251 
241 SO TO 211 
251 POKE 23729,t 
261 CLS I JEEP ,15,81 PRINT AT 17,11"For■1tl t-nor■1l"1AT 19,81"2-dulllu"1AT 21, 

81"3-tripiu" 
265· IF INKEYS•"" :fHEN so TV 265 . . 
271 LET 1f•INKEYt1 lF (st<> I" ANI ■t<>"2" ANI st() 0 3"1 THEN 6D TD 261 ' 
275 LET f•VAL tf , 
281 POKE 23728,f 
291 CLS I IEEP ,15,111 JEEP .15,51.PRINT 111 FLASH l1"Pr•••·• t■J if rou are r• 

adr,,,"1 PAUSE 11 ·tANJDNIZE USR 235171 RANJDNIZE USR 23296 
295 JEEP .17,ll 
311 PRINT AT 21,11"Alt for■at? Cd/nl"1 IF INKEYt••• THEN SO TO 311 

. H5 IEEP ,15,25 
311 LET ff•INIEYt1 IF ft•"d" THEN SO TO 211 
321 LET ft•JNICEYf1 lf ft•"n" THEN 80 TO 345 
331 80 TO 311 . 
345 CLS 
351 IEEP ,17,5t.PRINT AT 21Alt"Alt d•••o? Id/ni" 
355 lF INKEYf• THEN 80 Tr 355 ,· 
361 LET df•INICEYfa lF dt•"d THEN SO TO 11 
371 CLS I JEEP .15,51 IEEP ,15,111 IEEP .IS,151 PRINT AT 11,12,•io IDn, ... ·, PA , 

USE 1511 NElf 
_ 911 STOP 
11n XLS I PRINT 111 FLASH 11"Start tape lh•• Pf'ftS a te,•, PAUSE 1, RANIDNIZE U 
&R 235171 RANIDNIZE un 23529 . 
1111 BD TD 81 ~ 

-w 



•HIBOFT 8EN9::S"2 ASSE"•LER• 
ZX SPECTRU" 

Corrrtvht CC> HISOFT 
Al ri9hts r•••rved 

1983.4 

Pass 1 errors1 •• . 
l 
2 COPVSCANP 
3 

8FJ>J> 3ESB 111 LI> A,esa 
8FDF CD8A911 211 CALL L5BAJ> 
8FE2 3E47 311 LJ> A,e47 
8FE4 CD8A'HI 411 CALL L5BAD 
8FE7 ::SE2F 511 LD A,•2F 
8FE9 CD8A9111 611 CALL LSBAD 
SFEC 2111104111 711 LJ> HL,*4000 
8FEF 3ABIIISC 80 LD :F(.5CB0) 
8FF2 FS 90 LSB15 PUSH 
8FF3 0621!1 101!1 LD ••• 20 
8FFS 0E20 111!1 L5B18 LD c,•::0 
8FF7 1608 121!1 LSBlA LD D,.08 
8FF9 ES 1311 LSl1C PUSH HL 
SFFA 3ABIIISC 140 LD A, <e5CBII> 
9FFD FE1!12 15111 CP •02 
'lFFF 3EIIIIII 160 LD A,HJ0 
')1111111 284E 170 JR Z.L5B74 
61 083 305E 18111 JR NC,L5B86 
<;01115 1El!l6 190 LD E,.1116 
<;01117 CB06 20111 L512A RLC <HL> 
90119 CEllll!I 211!1 ADC A,.111111 
901!11 0F 22111 RRCA 
91ill!IC CD7798 230 CALL L5B9A 
91Z10F 1D 241!1 DEC E I 
91.UIII 21!1F5 25111 JR NZ ,LISB2A 
91312 CB3F 261!1 L5B3S SRL A 
9014 CB3F 2711! SRL A 
9H16 SF 281!1 LD E,A 
9"117 3AB15C 291!1 ·LJ> A, (e5CB1) 
9f•1A AB 301!1 XOR E 
9i1B Fb41!1 310 OR •49 
9i1D FS 320 PUSH AF 
9i1E 3AB1!15C 331!1 LD A, <•sc:e9> 
91!21 SF 341!1 LD E,A 
91!22 Fl 351!1 POP AF 
9i23 CD8A91!1 360 LSB46 CALL LSBAD 
91!26 1D · 37111 DEC E 
91!27 20FA 380 JR NZ,LSB46 
91!29 22A190 39111 LD (L5BC4>,HL 
9e12c El 41111!1 POP HL 
9e12D 15 4111 DEC D 
9512E 2111C9 421!1 JR NZ,LSBlC 
9030 23 431!1 INC HL 
9U31 IIID 440 DEC C 
9032 21!1C3 458 JR NZ,LSB1A·· 
9:134 2AA19111 4b0 LD HL,<LSBC4> 
9037 7D 470 LD :1~ 9838 D61F 48111 SUB 
91113A 6F 491!1 LD L.A 
911131 7C 500 LD A,H 
91!13C DEllll!I 51111 SBC A,.1!18 
91113E 67 52111 LD H,A 
983F 3E2F S::SII LD ~sHi 9841 CD8A98 54111 CALL 
9844 85 5i8 J>EC • 9845 29AE 5 III JR NZ,LSB18 
9047 Fl 57111 POP AF 
9948· 3D S81!1 DEC A 
9849 2111A7 5911 JR NZ,LSB15 
994B ::SE2D 6111111 LD t~:i~ 994D CJ>8A911 6111 CALL 
99S8 C9 629 RE"f 
9851 1Elll3 639 L5B74 LJ> E,.83 
9853 CBlll6 640 L5B76 RLC <HL> 
91115S CEIIII 65111 ADC "···· 9957 0F 6611 RRCA 
9858 CB2F 678 SRA A 
985A CD77911 688 CALL LSB9A 

214 



9v.i~!.' t 1) 690 DEC e: 
9051:: 20F3 700 JR ~;j~~-76 9060 C.31290 710 JP 
9063 1E02 721!1 L5B86 LD E,Hl2 
9065 CB0b 73111 L5B88 RLC (HL>· 
9067 CE00 740 AL'C A,•111111 
911169 0F 75111 RRCA 
906A CB:?F 760 SRA A 
91!16C CB2F 77'11 ~RA A 
91!16E CD779111 180 CALL L519A 
9071 1D 7'10 DEC E 
9072 20F1 801!1 JR NZ,L:5188 
9"74 C3129lll 81111 JP L5B35 
9077 FS ~2e LSB9A PUSH AF 
9078 24 8:-JL~ !NC H 
907-t 7C !!-4!.'l LD A,H 
907ft E6:37 850, IWD ~H!l7 
907C ::?e0A s.::..,, JR NZ,L5BAJi 
907E 7D 870 l.0 A,L 
'i'07F C621J seo Ai,!) !C\,1120 
9081 6F 8?1:l Lt L, li 
9092 3F 900 c: r. ţ" 
9083 9F 91~ SliC A,A 
9084 E6F8 ~20 A~D •Fa 
9086 84 93'1 ,4 ~l D A,H 
9087 67 ?'14'1 l !I H,A 
,;1088 Fl 9~;1:! LSDAD PllP AF 
9089 cc;, ?Ml RcT 
90:?A C5 970 LSBAD PUSH BC 
908B 4F 930 LD C,A 
908C DllBF Q90 !_5BAF' IN A,(#BFl 
90SE CB7F tQ\00 BIT 7 A 
909111 2filFA 1'H0 JR Ni,LSBAF 
9092 79 1020 LD A,C 
9093 CBFF 1030 SET 7,A 
9095 D37f" 1111411! CUT c•7F>,A 
911197 CBIF 111150 RES 7,A 
9099 D37F 11i160 OUT <•7FI ,A 
911191 CBFF 1070 SET 7,A 
909D D37F 111181!1 OUT <117FI ,A 
909F Cl 1090 POP BC 
90A0 C9 1100 RET 
9illA1 tF 11 HI L5BC4 r.:RA 
90A2 58 1120 Lli E,B 
911lA3 fll0 1130 NOP 
91!1A4 DD21fll1FA 1140 LD IX,IFA01 
9111A8 AF 115111 XOR A 
90A9 37 1160 SCF 
91i'AA CD5605 1110 CALL 11111556 
9\"AD 110011 11 Sl!i LD DE,41189111 
90!P. DD2150C3 1190 LD I:t,•C350 
9111.94 3EFF 121110 LD A,#FF 
9016 37 1211! !:iCF 
911!!7 CD5b05 12'20 CALL 1111556 
'70Ii,; P.1001:& 1230 LD JIC,lt1B0111 
90.BD 11011140 12.;0 L]) DE,.401110 
9111C0 2150C3 1251!! LD HL,IIC35111 
90C3 EDB111 1261!1 LDIR 
90CS C9 17.70 F>ET 
'l2C6 11 &01B 1280 LD DE, 11111118 
9111C9 DD2111111140 129111 LD IX,.4080 
91!lCD :!EFF 130111 LD :.:~~ 91!1CF CDC204 1318 CAL.L 
9111D2 C9 13211 RET 

Pa~s 2 er-r-ors: 00 

Tableo ur;eds :i05 fraa 31!17 
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9.2.9 LLIST ROK-ROI 

----------
ln.scapul pastrarii datelor si informatiilor pe un suport 

pwtern.cu posibilitatea de a fi citit de 0111,calculatorul TJN-S a 

fost prP.v•zut cu o inter-fata ser-iala si una paralela.Datorita 

acestor interfete se pot conecta toate i,nprimantele care 

respecta standard•le de tran&misie seriala si paralela anume 

RS232 re&Pecti v CENTRONICS. 

Softul de c0111anda • ac-tor i-rimante are insa unele 

neaJunsuri.A fost proiectat sa pastreze formatul ecranulu:c,adica 

32 caractere pe un rind.Asta duce la o risipa imensa de hirtie, 

imprimantelor 

depase11te 80 caractere.In plus se pierde din claritate si 

lizibilitate,un listing lung este ■ai greu de ur.-rit. 

Pe linga setul standard de caractere ASCII unele i-ri..,,te 

accepta si o serie de caract.,-e de control, (ca d■ a,c-u 

5Chiabarea -tului de caractere,wchilllbarea IDDd~lui de tiparire, 

tracerea in ■ad grafic si ■ulte altele,.Ac-te caractere de 

control nu - pot - tran-ite dir,-ct la i-ri■-,ta,IASIC-ul 

ftlt:r-za caracterele ce var fi tran-i-<toate caracterele de 

control sint tnlocutt• cu -■-1• de intrabar• •?•,. 
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•HISDFT 8ENa:S"2 ASSE"BLER• 
ZI SPECTRU" 

Cop-,rteht (CJ HISOFT 198:S.4 
Ali rleht• reserved 

Pass l errarsa •• 
·. te I 

29 I· LLIST RDBDTRON 
:sa ' 48 I autori 
sa I lLCAU 8HEOR8HE 
68 I 

86D8 78 ORB ss••• 
D6D8 21••·· •• LJ> HL,8 
D6DB 119 98 AJ>J> HL,IC 
D6DC 22C55C 1•• LD C2:S749>,HL 
D6DF C9 l18 RET 
D6E8 FE1F 128 ENTRY CP :St scad ctrl? 
D6E2 3888 139 JR C,SPEC 
D6E4 FE89 149 CP 128 1TOKEN? 
lt6E6 :SNF 15■ JR NC,UDS 
D6E8 47 169 DUT LD 1,A 
1>61!,:9 C37F:SB 179 JP •:SB7F 
D6EC FE8D 1H SPEC CP 1:S t ••t• CR? 
D6EE c■ 19■ RET NZ 
D6EF 47 288 LD 1,A ..... CD7F:SI 21■ CALL 8:SB7F 
D6F:S :st=:u 22■ LD A, I■ 
.D6F5 18Fl 2:S■ JR OUT 
D6F7 D6AS 24■ UDS BUI 165 
D6F9 D2Ul■c 258 JP NC.·ect■ 1e•pand TOKEN 
D6FC :SE28 268 LD' A,:S2 
D6FE l8E8 278 JR OUT 

,.P~•· 2 -rars ■ .. 
Taltle u-d■ 56~ .,,._ 147 
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•.2.10. llTIN-8 

0 •Ita rutin• folosit• Ptffltru li,tar•• la i•riaante RCIIOI • 
razul'tat■lor rul „ii. -t• 11 Tt"-S• 

Rutina •• i.ncarca d• I.a 4'dresa 6('000 cu irtSt.ruc~lune• 

LOAD •11T1"-s• CODE hOOOO si ,-e „cttvaeza cu ur-to..-- SIICY91'1U 

da c-·11ri1 

PDKE 23749,96: POl<E' 23750.234 

Jn continuare toate in•tructtunile ~LIST si LPRJNT var 41 

dir.c:tionate catra ,_ri••nta R0t01 ;:cnfor■ ■tandardului d• 
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•HISDFT 8ENS3"2 ABSE"aLER• 
ZX SPECTRU" 

Coryrivht CC> HISDF·r 1983 0 4 
Al rivhts r■s■rv■d 

. P••• l ■rrarsa •• 
·1 I 
2 J LLTIN-S - 3 , 
4 ' autgr-1 ·5 ' &HEDR HE ILCAU 
6 I 

EA6111 9 DR& 61181111 
EA61' FEIIID llll CP •111» 
EA6'; 2835 211 JR i:z~EA99 EA6",- FE2111 3111 CP 
EA66 D8 4111 RET C 
-EA67 FE7F 5111 CP •7F 
EA69 3839 6111 JR liĂkEAA4 EA6B FEA5 7111 CP 
EA6D D8 8111 RET C 
EA6E D6A5 9111 SUB 9A5 
EA7111 1195111111 111111 LD DE,.11111195 
EA73 F5 11111 PUSH AF 
EA74 CD418C 12111 CALL •IIIC41 
EA77 381115 13111 JR C,LEA7E 
EA79 3E2111 14111 LD fiii! EA7B CDA4EA 15111 CALL 
EA7E lA 1611 LEA7E LD AECDE> 
EA7F CDA4EA 17111 CALL L AA4 
EA82 1A 18111 LD :E(DE> EA83 13 19111 INC 
EA84 87 28111 ADD A A 
EA85 3111F7 21111 JR NC,LEA7E 
EA87 D1 228 POP DE 
EA88 FE48 238 CP •48 
EA8A 2883 24111 JR iă~EASF EA8C FE82 2:18 CP 
EABE D8 26111 RET C 
EASF 7A 27111 LEA8F LD A,D 
EA9lll FE83 28111 CP •1113 
EA92 D8 29111 RET C 
EA93 3E2111 3111111 LD · fdH EA95 CDA4EA 318 CALL 
EA98 C9 32111 RET 
EA99 3EIIIA 33111 LEA99 LD et::: ,EA9B •CDA4EA 34111 CALL 

'EA9E 3EIIID 35111 LD A,.8D 
EAAIII CDA4EA 36111 CALL LEAA4 
EAA3 C9 37111 RET 
EAA4 F5 388 LEAA4 PUSH AF 
EAA5 C5 3911 PUSH DC 
EAA6 2F 4111111 CPL 
EAA7 CDD438 4111 CALL •381>4 
EAAA C1 42111 POP IC 
EAAB F1 43111 POP AF 
EAAC C9 44111 RET 
EAAD CBFF · 45111 SET 7,AF-
EAAF D37F' 46111 DUT <•7 ->,A 
EA:1!1 CBBF 478 RES 7 A 
EAB3 D37F 48111 DUT Ci7F),A 
EAB5 CBFF 4911 SET 7 A 
EAB7 D37F 511111 OUT ci7F).,A 
EAB9 C9 :u111 RET 
EABA 3A815C 521!1 LD A, c•:scau 
EABD CDA4EA :13111 CALL LEAA4 
EACII C9 5411 RET 

, Pass 2 ■r-r-or-•• 118 

Table used; 61 fr-am 198 



9.2.11. LLIST 8C#P 

C.lculatDar"•l• Pttr9Clrla1• c-atibil• EIPec:trua CTi...S sl 

HC-85> Pttr•it: listar•a fal-lnd in•tr-uct:iunila LLIST •i LPRINT 

d.- •c-t lucru p,-avoaca doar;..:ri-•a la impr-liunta doar' - 32 

calCNne <la Tt•-S>, lucru car-• binaint•l- nu convine din •ai 

-..lt• puncta d• vader• (listtnvur-t lunvi, r-i•iP• da hirtta>. 

ln plu• calculatoarala Spec:tr-wa di-un da o cupla dtt 

-tansi• car• poate fi fol-ita daca - ,._lizaaza intllr'fata 

cor-■-unzatoar-a. Ac-t lucru fiind ,._lizat la noi in 11COAla 

n-- PrDPu• ■i r-aalizar-•• unai rutine care - P-•ita fol-ir-aa 

int:.,.fet:ai paralele a i-i•antei SCANP 9335. 

Rutina nu -t• relocabila dar pri~tr-o •i-la 

rutina poate fi incarcat:a la or-ic• adr--a. Pant:ru 

unor- car-act.,.• d• control din BASIC rutina .,.. 

r-•amlar• 

tr-an-i t.,._ 

p,-avazuta o 

parte care r-ealizeaza •c-t lucr-u folosind locatia 23681. 

Avind ac•••t• rutina prec:uai ai altei• ~u ac-•i functi• 

pantru i-i-■ntele ROttON si ROJIOTRON. p~ fi fol-ita si 

c•l•lalt• produ•• soft r--lizat• de fir_, HP4T, GENS, t'IONS, C, 
prin incarcar•• rutinai la adresa dorita si tr-ansaiter- _,,._i 

'lnd• • f-t incarcata in locatiila_ 23749/SO. 
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•HISOFT SENS3N2 ABSE"ILER~ 
U SPECTRU" 

Copyright CC) HISDFT 1983,4 
All rights reserved 

Pass 1 errors1 ■■ 

D6D8 
D6D8 FE8D 
D6l>A 28:SD 
D6J>C FE24 
D6J>E 211114 
D6EII 3EA4 
D6E2 18113 
J>6E4 FE211 
D6E6 D8 

D6E7 FE7F 
D6E9 3839 

J>6EI FEA5 
D6ED J>8 

J>6EE D6A:S 

J>6FII 11958■ 

J>6F3 FS 
D6F4 CJ>418C 

D6F7 3885 

D6F9 3E28 
D6FI C:D24D7 
J>6FE 1A 
J>6FF CD24D7 
D7112 tA 
D783 13 
D784 87 
D785 38F7 
D7■7 Dl 
J>788 FE48 

D78A 2883 
J>78C FE82-

J>78E· D8 
J>78F 7A 

111 I 
211 r 
311 J 
411 I 
511 
611 
711 
811 
911 

11111 
1111 
1211 
1311 
1411 
l 511 
1611 E411 
1711 
1811 I 
1911 ET2 
21111 
2111 J 
22111 
238 
2411, 
258 
2611 J 
2711 J 
288 
29■ J 
:sa• 
318 
328 J 
338 

LLIST--SCA"P 9335 
autorii 

stud.TITUS "ANEA 
ing. ADRIAN TDPA 
prof.NARl"EL SERIAN 
prof.DORIN NANZ 

ORG 
CP 
JR 
CP 
JR 
LJ> 
JR 
CP 
RET 

551!!811 
•aD s•ste CR? 
Z,EOLN JDA! 
36 ·••t• $? 
NZ • E411. J NU! 
A,164 1<A>•164 
ET2 
•211 I ■ai ■i C 
C 1decit •211? 

CP 
JR 

DA! RETURN 
127 1 ■ai ■ic 
C,SCA"P r<•7F 

DA! SCRIE 
CP 165 1 ■ai ■ic 
RET C 1d•cit •AS 

DA! RETURN 
SU)!. 165 

in A nr. d• ordin• al 
TOKEN-ului in tabela ~1 

LJ> DE,.95 
in DE adresa tabela 

PUSH AF rA in stiva 
CALL •IIC41 

in DE adr••• TOKEN 
JR C,CONT 

348 I C•l 
358 

TOKEN _vasit->CON~ 
LD A,.211 1SCRIE 
CALL SCANP 1spatiu \ 
LJ> A,CDE) ;SCRIE 
CALL SCA"P I TOKEN_ 

368 
3711 CONT . 
3811 
398 
488 
418 
4211 
438 
4411 
458 J 
4611 
4711 
4811 J 
4911 

LD lli,CDE> 
INC DE 
ADJ> A,A 1test end 
JR NC,CONT 1TOKEN 
POP DEJA in D 
CP •48 1TOKEN cu 

$ <••• STR$>? 
JR Z,DOLAR sDA! 
CP · •a2 •••i ■ic 

dacit 2•CDDEc•A·>? 

511111 DOLAR 
RET C 1DA! RETURN 
LD A,D 1pri ■ele 

- 221 -



D710 FE83 Sl■ CP 3 1:S TOKEN? 
1>712 1)8 s2e RET C sDA!. RETURN 
D713 3E28 5311 LD A,tt211 18CRJE 
D715 CD24D7 548 CALL SCA"P 1 spatiu 
D718 C9 - 5511 RET 
D7(9 3E9A 569 EOLN LI> A,e■A ,scP.JE 
9711 CD24D7 579 CALL SCA"P 1LF 
D71E 3E0D 580 LD A,e81> ,scRJE 
1>728 CD24iJ7 5911 CALL SCAMP ·,cR 
:i723 C9 6119 RET 
1>724 4F 6111 SCAMP LD C,A 1A in C 
1>725 DIIF 6211 WAIT IN A. <•IF> ,test 
1>727 CB7F 6311 BIT -7,A ' SCAMP 
D729 28FA 6411 JR NZ,WAIT sstai 
.D721 79 6511 LD A,C tC in A 

6611 
67■ protocol tr•n••itere 
6811 ' caracter 
699 ' 1>:•2c CBFF 7■11 SET 7,A 

Di"2E D37F 7111 OUT ce7F> .A 
D730 CBBF 7211 RES 7,A 
D712 D37F 7311 OUT <•7F>,A 
D734 CBFF 7411 SET 7,A 
])736 D37F 758 OUT Ce7F>,A 
D738 C9 769 RET i 

778 ' trans•itere carâcter 
788 din locatia 23681 
79■ •• pot, trans•ite carac-
aee ' de control 

1>739 3A815C Sllil LD A. c•scan 
D73C CD24D7 8211 CALL SCAMP 
D73F C9 839 RET 

P••• 2 •t rors: •• 
Table used ■ 99 fra■ 292 

- 222 -



CUPRXNS 

INTROJ>UCERE •••• . -......................... . 
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·1.2. &EONETRIE1L0curi eeamatrice ••••••.••.•• 1? 

2. FIZICA ••••••••••••••••••••••••••••••••••••• 21 
2.1. Oscilatii ••••••••••••••••••••••••••••• 21 
2.2. E■isia •l•ctrontca •••••••••••••••••••• 46 

3. CHIRIE •••••••••••••••••••••.• •••••••••••••• 67 
3.1. Zaharul ••••••••••••••••••••••••••••••• 67 

4. LINIA RD"ANA••••••••••••••••••••••~•••••••• 78 
4.1. Sintaxa frazei•~•••••••••••••••••••••• 78 

5. LI"•I NODERNE ■ ••••••••••••••••••••••••••••• 86 s.1. LINIA EN&LEZA1Indirect ■P■ech ••••••••• 86 
S.2. LI"IA FRANCEZA1Bi conditional ••••••••• t ■■ 

6. &EO&RAFIE •••••••••••••••••••••••••••••••••• 1 ■9 
6.1. Feno■■nul vulcanic •••••••••••••••••••• 1 ■9 

7. IIDLDBIE ••••••••••••••••••••••••••••••••••• 132 
7.1. Celula vagatal•••••••••••••••~••••••••132 

8. P.D.E.F••••••••••••••••••••••••••••••••••••14■ a.1. Netrologia duritatii ••••••••• ~ •••••••• 148 

9. INFOR"ATICA ••••••••••••••••••••••••••• : •••• 155 
9.1. Translator IASIC-PABCAL ••••••••••••••• 1ss 
9.2. Subrutin■ utilitar••••••••••••••••••••168 

9.2. 1. LLIST RDNON ••••••••••••••••.•• 168 
9.2. 2. LPRINT ET•••••••••••••••••••••174 
9.2. 3. Caapact SCREEN••••••••••••••••182 
9.2. 4. 64 coloane IASIC •••••••••••••• 188 
9.2. S. WINDOWS ••••••••••••••••••••••• 191 
9.2. 6. 64 caloan• ZS■ •••••••••••••••• 198 
9.2. 7. COPV RD"DN/ROIDTRON ••••••••••• 283 
9.2. a. COPY SCA"P•••••••••••••••••••~212 
9.2. 9. LLl&T RD"/RDJ ••••••••••••• ~ ••• 216 
9e2.l ■ • llTI"-9•••••••••••••••••••••••218 
9.2.11. LLIST SCANP •••• • •••••••••••••.• 229 

- 22) • 



•· 

IIHaotOI" J'UPOIINld.l • 8"PJD ~ 
lelalaNdaotCII' - ca:,o,ou 1"J.OBa 

- 224 -






	2023-12-03-0001
	2023-12-03-0002
	2023-12-03-0003
	2023-12-03-0004
	2023-12-03-0005
	2023-12-03-0006
	2023-12-03-0007
	2023-12-03-0008
	2023-12-03-0009
	2023-12-03-0010
	2023-12-03-0011
	2023-12-03-0012
	2023-12-03-0013
	2023-12-03-0014
	2023-12-03-0015
	2023-12-03-0016
	2023-12-03-0017
	2023-12-03-0018
	2023-12-03-0019
	2023-12-03-0020
	2023-12-03-0021
	2023-12-03-0022
	2023-12-03-0023
	2023-12-03-0024
	2023-12-03-0025
	2023-12-03-0026
	2023-12-03-0027
	2023-12-03-0028
	2023-12-03-0029
	2023-12-03-0030
	2023-12-03-0031
	2023-12-03-0032
	2023-12-03-0033
	2023-12-03-0034
	2023-12-03-0035
	2023-12-03-0036
	2023-12-03-0037
	2023-12-03-0038
	2023-12-03-0039
	2023-12-03-0040
	2023-12-03-0041
	2023-12-03-0042
	2023-12-03-0043
	2023-12-03-0044
	2023-12-03-0045
	2023-12-03-0046
	2023-12-03-0047
	2023-12-03-0048
	2023-12-03-0049
	2023-12-03-0050
	2023-12-03-0051
	2023-12-03-0052
	2023-12-03-0053
	2023-12-03-0054
	2023-12-03-0055
	2023-12-03-0056
	2023-12-03-0057
	2023-12-03-0058
	2023-12-03-0059
	2023-12-03-0060
	2023-12-03-0061
	2023-12-03-0062
	2023-12-03-0063
	2023-12-03-0064
	2023-12-03-0065
	2023-12-03-0066
	2023-12-03-0067
	2023-12-03-0068
	2023-12-03-0069
	2023-12-03-0070
	2023-12-03-0071
	2023-12-03-0072
	2023-12-03-0073
	2023-12-03-0074
	2023-12-03-0075
	2023-12-03-0076
	2023-12-03-0077
	2023-12-03-0078
	2023-12-03-0079
	2023-12-03-0080
	2023-12-03-0081
	2023-12-03-0082
	2023-12-03-0083
	2023-12-03-0084
	2023-12-03-0085
	2023-12-03-0086
	2023-12-03-0087
	2023-12-03-0088
	2023-12-03-0089
	2023-12-03-0090
	2023-12-03-0091
	2023-12-03-0092
	2023-12-03-0093
	2023-12-03-0094
	2023-12-03-0095
	2023-12-03-0096
	2023-12-03-0097
	2023-12-03-0098
	2023-12-03-0099
	2023-12-03-0100
	2023-12-03-0101
	2023-12-03-0102
	2023-12-03-0103
	2023-12-03-0104
	2023-12-03-0105
	2023-12-03-0106
	2023-12-03-0107
	2023-12-03-0108
	2023-12-03-0109
	2023-12-03-0110
	2023-12-03-0111
	2023-12-03-0112
	2023-12-03-0113
	2023-12-03-0114
	2023-12-03-0115
	2023-12-03-0116
	2023-12-03-0117
	2023-12-03-0118
	2023-12-03-0119
	2023-12-03-0120
	2023-12-03-0121
	2023-12-03-0122
	2023-12-03-0123
	2023-12-03-0124
	2023-12-03-0125
	2023-12-03-0126
	2023-12-03-0127
	2023-12-03-0128
	2023-12-03-0129
	2023-12-03-0130
	2023-12-03-0131
	2023-12-03-0132
	2023-12-03-0133
	2023-12-03-0134
	2023-12-03-0135
	2023-12-03-0136
	2023-12-03-0137
	2023-12-03-0138
	2023-12-03-0139
	2023-12-03-0140
	2023-12-03-0141
	2023-12-03-0142
	2023-12-03-0143
	2023-12-03-0144
	2023-12-03-0145
	2023-12-03-0146
	2023-12-03-0147
	2023-12-03-0148
	2023-12-03-0149
	2023-12-03-0150
	2023-12-03-0151
	2023-12-03-0152
	2023-12-03-0153
	2023-12-03-0154
	2023-12-03-0155
	2023-12-03-0156
	2023-12-03-0157
	2023-12-03-0158
	2023-12-03-0159
	2023-12-03-0160
	2023-12-03-0161
	2023-12-03-0162
	2023-12-03-0163
	2023-12-03-0164
	2023-12-03-0165
	2023-12-03-0166
	2023-12-03-0167
	2023-12-03-0168
	2023-12-03-0169
	2023-12-03-0170
	2023-12-03-0171
	2023-12-03-0172
	2023-12-03-0173
	2023-12-03-0174
	2023-12-03-0175
	2023-12-03-0176
	2023-12-03-0177
	2023-12-03-0178
	2023-12-03-0179
	2023-12-03-0180
	2023-12-03-0181
	2023-12-03-0182
	2023-12-03-0183
	2023-12-03-0184
	2023-12-03-0185
	2023-12-03-0186
	2023-12-03-0187
	2023-12-03-0188
	2023-12-03-0189
	2023-12-03-0190
	2023-12-03-0191
	2023-12-03-0192
	2023-12-03-0193
	2023-12-03-0194
	2023-12-03-0195
	2023-12-03-0196
	2023-12-03-0197
	2023-12-03-0198
	2023-12-03-0199
	2023-12-03-0200
	2023-12-03-0201
	2023-12-03-0202
	2023-12-03-0203
	2023-12-03-0204
	2023-12-03-0205
	2023-12-03-0206
	2023-12-03-0207
	2023-12-03-0208
	2023-12-03-0209
	2023-12-03-0210
	2023-12-03-0211
	2023-12-03-0212
	2023-12-03-0213
	2023-12-03-0214
	2023-12-03-0215
	2023-12-03-0216
	2023-12-03-0217
	2023-12-03-0218
	2023-12-03-0219
	2023-12-03-0220
	2023-12-03-0221
	2023-12-03-0222
	2023-12-03-0223
	2023-12-03-0224
	2023-12-03-0225
	2023-12-03-0226
	2023-12-03-0227
	2023-12-03-0228
	2023-12-03-0229
	2023-12-03-0230
	2023-12-03-0231
	2023-12-03-0232

