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CUYINT IN.A.INTB 

Tinerelul .ri cvpii ;ru 1ibra1 intotdewna J';u-11 compleie la nou. Acelasi /ua-u 

cvnstatam si as/azi, cind 001111 rern/utie te/Jmco-.,;/iintifi'cil. dec/il/Jj'i/til s, impulsionata 

de microelectrom'c;J ,,;iJnformatica, ga,feS,~• tinerii in primele rinduri .i/ev;i dm licet-le 

de mlorm111ic;r, din numero:i.,;e ,fco/i de cu/tvr il generala, medii s, prolesionaJe. 

cvpriosi s11v nu io numeroilSe/e cercuri de inlormatic:i, sini receptivi indr;uneti 

creativi si cvmpe/eoti io raport cv iotroducereil program;zrli" calculatoarelor. Predare// 

inform;rtiai: org;rnizarea ~rcvnlor si a olimpi:idelor de inform:i/Jca :JV dobind1I o 

J'rumoa,f// ,fJ apreâata traditie. Pentru pn ma Oilril 4/ilturi de elevii licee/or de 

.ial(}f'matica fin total .fBJ, particip11 5.? eJe,i din alte uni tali sro/are intr-o olimpiada 11 

utilizatorilor. Noutatile adu.fe de progre.,;e/e cercetar1i' stiintili'ce impreuna cu nevoile 

ea.7nomiei o;wonale de programe informatice av modernizai con11nv1, prega11rea in 

1nJor01atJCt1, atrigurmdu-110 ace/11.fJ llmp o baza reakftil. Evo/u/Ja contmva a procen/111 

educiltional din liceele de matematica-fizica cu proJJJ de inloro1a11'c.1 conlirm:i :1ce11s1a 

arracterislia co01un3 11 1nv.11a01intu/11i rom;J.aes .. ~ Program:JFeil ca/culillo:JFe/ol 

perSOJJale este cuno~v111 de n1101erosi ele~i ,fi pionieri de 01embr11 cercvr,Jor de 

1nl'or111111ia, orglllliz11te de la.ft'Je p1omerilor ale Con.fiJ,uJui Nilti onal al ()rgan1zi1tJl'.'1 

Pionierilor, de lnstir111111 pentru Te/mica de Calcu/si lnforo1atki1. in cadrul pro1ect11Jt1, 

;f.f/J't'/COJI P si c/Ji:tr reprezent110ti ai grupei mtvi din cadrul 6radinitei ar. 5.l a 

instJt11t11/11i nostru. 

lnvat:vea informaticii in scaii nu este insa un scop in sine. â 1111 proces compleI 

pentru preKatire.11 tinerilor de 3st1ui pentr11 3 face J°QJa pra/esivnikJr v111orulv1. J)e 

oc~e11. inlormit/ce trebvie .~ fie m cgi1la 01as11ra o nov;, disciplin11 didac!Jca. dar st vn 

m.urvme!Jf de predare. 5i:fteme/e de 1.i].ftrvire ;isis111ta pot li un spojin esenli3/ io 
pred11re11 si veri/iarea ou nuwai II cvnostintelor de inform111ica. d si pentru fizica, 
cll1m1t>. C1i1U'01a11a. Kt'Oftrillle. Jimt,a rom/l/Ja silimbi str11ine muzica desen. P,·odvcti11 · 

de caJcu/11t011re per.f(lni1/e Vil ere.fle su/JstilJ1ti;r,' 111 per10:1da urm111oare. de 1se01ece11 1 
perifeoce/or si tJ JJmbajeJor d::- pr ogra01He . • fa ne gind1'm c,2 in Jvme sbJI iostll/1/e 
cire1--a milioane de clllcu/11/oare. iar progr;imele pentru ele au /acut de/4 salflll de /11 
prO!fTame SJt11p/e /11 q,edii integr;,te de prograouve. '.-ilJculat011re/e personale si 

prâesionale .ft' pot cooectll unele cu li.flele si pot comumca bJ 3ce/11si /Jmp cu 



aktll11touele centrale. l ,f'iJrVrind .fvpartvl necesar prelvcri1rii distribvite. Io jvrvl lor 
se t:Tt't'llJT st,wi de ltterll inlormi1tizllle pentrv diferite ;;cti~iti1ti indil'id1.ri1le .ri 
cr,/e.'tive din indV,f'trie, agricvltvril, tran.fporrvd constrvct.ii, cercetue si proiectue. 
m1·11t~miot, 111edicio11. senicii pvblke S. il. lfa 0 1101/11' toi mai iosemn,11 de ca/cvl:uo,ve 
$U1/ inst1JJ11te 111 domiciliu .fi pol f i conectate. asemeni Jelefonulvi la rete111111 pvblic11, 
prin 1nrermedi11I corei;r pol tXJmunia inlre ele, ,ţau cu s1:fte111e de c/llcvl foarte 
puternice. Pe fondul lla?:rtor 111vt11tii a apuvt si este pe cale sa devina consacrata 
microiolormatica. Calculatoarele pe core le lolositi si care sini deslii1111e educatiei ÎJ1 

m/orma1.1c11 .ffO/. in J;eneral. aio.ftrVite dio 11c:ele11:1i elemente.· o tastatura. o u1111111e 
• a-atr/lla. un ea/JD mdependent fs11u un U'JeviZor}. o i111prim1111111. Cele ouzi 
pertorm.mte alcv111roue profesionllie pot 11veJ1 insa o memorie intern/I de la 6./0 J:o 
l.t li.fii/o. un disc Wioc/Jester de la JO Jfo pio.11 Ja 11.5 Jfo, proces0/1/'e specializate, 
dÎ.fJ7/3_V pa/ic color CV 6-f(} I .fSO PUJII 1111028 I J(},?8 pi.refi proce.ware spe.cilllizate. 
d,.,rcuri fleribile, vnitati de banda s11u c11."'IA 111ap,1Hica. inter/ele pentru relele .fi un ; 
sistem de operue Ioane perlor11111Dt. Posibifflalile de progr1101/iJ'e sini multiple 
lolosmd Jimb11jele FOKTRAN. C PASCAL, PKOlOC, loqJ. l/SP si permit .inclusiv 
11J1plemen1ere11 de SJ:fleme erpert /Ja.ute pe metode llle m,teligentei artfficillle. lotr-uo 
Viii« 8propi111 ele n.r permite comuoiCJllla si recuooasterea prin voa- si vor conecta 
111 periferic Yideodisclll are va permite stoqireJt Oli Ollm81 de date, ci si de imagini si 
p11/ke. 

/11/t'/lf'bJd soilltiile ce/ţ> 0181 perfa-01811/e dio microelectroaicz. Jebaia de calcul 
si jofa-11111tia. multe modele. deja comercillle, wiod o viteza de peste 7 mifioaoe de 
iosvuaiuni pe "St'Clloda. se vor i01buna111ti substt1.1Jliai. 11stfel int:it doriota voastra de 
11 o/Jtine perla-mule cit 111111 ridiaue $1/ nll fie o simpla 11veotur11 a CVJJOiJSJerii 
Numt'/'OSI specilllisti dio cercetare, produt:1./e si .UJV'/l/11mmt sml 1111tren11ll in acest 
proces. Sial convins a peste o"liv11 ani multi diat.re IJ/Jso/verilii 11ceelor de iolor111a1.Jc11 
se nr inscrie ctJ toau co01pe1e11111 si entuziasmul io <lervoltuea noilor teb.aoJogii 
iola-llJ41ice. Cei are isi vor lllege Ilire meserii nu vor repe111 apropierea de 
i1Jfc.r11111licz. ioyeslilia ,de efort si creatie dbJ 11c:esti ani U V/I 1/11111 sa nu aiba comple.re 
itJ viiroarea co.afrllB/8.re at clllculatorul pre.reni io aproape toate JoclJJ'ile de munca. 

O &011/rJJJ1tare precr:x:e cu te/lnologia, il1for0111tie1 l11&e posibila o/Jtinere11 de 
cll.DOStinte 1/J'/JJODÎ~. lormea.u giodire11 lllgoritJ/1ia, st.JirJuleJUII a-ealivitatea, 
permite ltbord11re11 muJlidisciplia8/'ll II stiiorelor. 

Prot/rllmele inl«m11tice si Cll/clllalllrul sini, de cele .11181 multe ori, o leg111ura 
direct/I a1 imqio11li11. potentean ap11t:iure11 cre1tiv11 1 omului, iJ sprijinii direct io 
CIJJJOISterell si Sllpii1ire11 lt'JJOJIJe-Mlor lehllice si Oli/Unie. . . 

I! 



D.ireclivele cu privire Iii dezvoltue11 ecooomia:Nociala II Homaniei in cincinalul 
/986-/9.9() si orienw·i/e de perspectiva pimr io /11111/ .?0011, aprobate la cel de al X/fi­
le/I congres al PCH. Programul-directiv/I de cercetue stJiolifica, dezvo/t:u-e tehnologica 
siintroducere /I progresului te/Jnic 10 perfo3da 1931 -1990 si directiile principale pina 
io anul .?OOQ acorda un rol determin/1111 pregatiriilortei de munca in coocordmta cu 
directii/e noii revolutii te/Jnico-.ft.iintilice si cu cerinlele dezvoltuii intensive a 
economiei Pe 11.k:.i necesitatea impficl11"ii mai puternice 11 tebno/ogiei informiltice in 
triunghiul cercetl11"e-productie-iovatamint. calcul3/orul fiind un element de Jegatur11 _ 
de o deosebita finele si cu o eficient11 rem11ra1bila. 

Jre11lizqe11, intrelinerea si utilizue11 a'"/ mlli eficienta a ec/Jip3mentelor, mereu 
mlli perlection11te. pre.fupun o pregatire temeinica. ba;;ta pe dobindirea 1J1Jei gindiri 
algoritmice, Jlsociata cu o logica 11v/lJJ.fa/11, au cum o cer c/1/cul11toue/e electronice. 
Trebuie ca in sco/1/a sa iovatam a inv11111, pentru ca numai astfel oe vom putea 
descurC11 io COJJditiile erp/oziei i.aformalion/1/e actuale, ciod informatia. este 
considerata a1 o resutsa de mare pre/. Procesul de instruire se a/la iotr-o dinamica 
permanenta . 

.ie/alia profe$0/"-elev nu trebuie lasara in afara CJliculatoru/ui ci mi/oe de 
invatamiot, p;Uruoderea Cll/culatorului in iilvatamint v.idnd 11/it latura C/IIJtJtativa, Cit 

si, mai /1/es, pe cea Cll/italiva. 

Materialul de fata C011stituie o colectie de Jectii prio care se doreste a .re dovedi 
IIYillltll/ele ce le of era Cll/cu/atoru/ io proiectarea sco/lJl"a pentru diverse disciplioe. 

Publicarea .<:i difuzarea a1 materi/11 didact.ic a prezentei culegeri este bine venit11, 
cel pulio din urma/ovele trei motive.· 

- e.,re o a.rgumeot;u-e autorizata pentru iotrod'!cerea r;a/cu/atoru/ui in 
iovalllmiotul preuniversit/JI" si un gbid util priviod modul Jo care se poate folosi 
azlculator11/, o./ţ-r,iod modele pentru diferite discipline scol;u-e; 

• . I 

- dezva/_uie posibilii/Iii de uli/iz;u-e creatoilre a Cll/culatoare/or. de productie 
româneasca: 

- sini prereotate o serie de, programe utilitue create de autorii culegerii 
(!.PH/NT .iT. COMPACT SCHE.iNI, M COl, WINJJOW}. menit4 sa ertiada Pf)Sibilitatile de 
progr111111re. . 

III 



Pt>mn de 111eoflon1t es/e l1pt11/ CI elevii si-111 1du., o conJributie re111ue1/Jd1 io 
re""°"1 prezentului 11111er1u .,1 ce ,ute 1111i de prer deal .,1 licipe ~i ~ mnt1 s1 
fie cre1tori ina de pe /unale .rwlii / 

Pre~oru/ 1111/eril/ inzu~1,reu.1 o .'t'rie de volume pe cue institutul nostru le va 
e/ll/J«1 iJJ ro/,1borve ev um~ati de inv11111111inl in spriiinul iotro<lucerii ialor11111tic1i in 
ini-11,101io1u/ pre11niven1tu, iJJ cidrul progr!lmela- co«doo8te de Jfmisterul 
&tuatiei .si Jnv11,1mintul11J. 

f lt'tl putem inchei1 lui I feliciu pe toti cei ce 1v contrib11it /3 ~li1borm-e1 
prezentu/vi vo/1101 s1 coot111cere,1 /iceu/11ipentru e.forturile depuse io as~urarea unei 
prq1tll'i de ridiart nivel a elevii« Lice11Jui de a111e1111tia-.fizica or.I dm Ti011SOilril. 

CoJ,1borue1contm1111 liceelor cu prafu de iolor011liC1 cu cercetatorii sectiei de 
.~,.~1e111e 1n/orm1111ce pentru io.~truire. din /o.,tilll!lll de Tehoiar de C41,ul .~i 
/o/ormatic1, «ienureil metodologia 1renu din pute1 co111parrimente1or· de resort 
din Jfioi~terul Educiltie, si Jnv11Z01intului creeau cadrul oport11n de valorificare /I 

pmen//1/11/ui er1s1en1 de erperimeorare si Jlenenliiure '{I rezultatelor ob11n111e. de 
mrro<fucere I m1oro11ticii 111 .~triera concvrd;uJla cu oea-s1t1Jtile 1nvatil011Dtulw. 

dir.,uJ/stiiolific li ICSIT-TC/ 

iY 



INTROllOC.ERE 

Cartea contin~ o culegere de lectii în care calculator-ul 

<.>¼'te folosit ca ~uKiliar pentru predare, fiKarea cunostintelor 

si ex:amtnare „ 

Publicarea si difuzarea acestei culegeri o 

n~>eesara din urmatoarele motive: 

consideram 

Este o pledoarie pentru introducerea calculatorului in 

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

poat~ folosi calculatorul , oferind modele pentru majoritatea 

disciplinelor predate in invatamintul mediu Se demonstreaza 

posibilitatea folosirii calculatorului practic la toate 

disciplinele de invatamint. Exemple: limba romana, biologie, 

limbi moderne, geografie, pe linga disciplinele considerate 

mai strins legate de informatica: matematica, fizica, chimie. 

- Dezvaluie posibilitati de utilizare creatoare a calculatorului 

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

Programele prezentate sint co111Plete, pot fi imediat folosite 

, sint insotite de exPlicatiile necesare pentru utilizator. 

Sint cuPrinse listingurile programelor in limbajul BASIC 

rutinele in cod-masina ( limbaj de asamblare 

ecran din timpul rularii programelor. 

imagini de 

Sint incluse o serie de programe ~tilitare create de ~utori 

cum ar fi: LPR!NT ET, COMPACT SCREEN$, 64 COL , WINDOW 

care extind posibţlitatile calculatorului si fac il; teazi'-

dezv.oltarea de programe noi , performante. 

- Autorii principali ai programelor sint elevii , indrumati de 

pro-fesorii lor cartea costituind si o de1110nstratie a 

interesului pentru tehnica de calcul . si a · capacitatii lor 

creatoare. 
!. 

- Sta la indemina fiec.arui liceu sa-,;i proc,ure tehnica de calcul 

necesara pentru utilizarea programelor descrise in carte. 

- Cartea se adreseaza unei categorii largi de cititori , de care 

depinde viitorul informaticii in tara noastra. Cartea nu este 

numai pentru specialisti ci in pri1111.1l rind pentru beneficiarii 

ţ:alculatoarel'or-. 

Reprezint~ un IIIOdel de lucru in echipa profesor-elev. 

Programele sint realizate la un inalt nivel profesional 

,.. l 



id•il• d• relll h: IV& ~uU, nd fi lwat;o ca ill!Od•l pent ru noi 

pro;ir-. 

- Se doec:hide cal•• un•t -il de carti d-tinate inv•t-intului 

asistat d• catr• calculator• car• - contribui• la un salt 
caltt-tiv in pr-1 tnstructir-educativ. 
- utilitatea luc:rarU cr-t• i.1 datorit.a faptului ca - pr•vvde 
introducer- infc:raaticii tn to.te scollle • inc11Pind cu nivelul 

vte,aial. 

- Lic-1• de infor-Uc• au si -dr- de a fi ••tatU-pUot• in 

ac-t d-,tu. 

r Un sin'll!ur capital -t• dastinat · uncr probi- •pure• d• 

tnfor-tica , tr.ar111lat .,._ provr-lcr dintr-un liabaJ in altul 

• r„tul capltolelar fiind destinat• ut11izari1 c&lculatcarwlar 

in dtf.-tte "-11i. 

- 4 -



CAPITOLUL l 

l'IATE11ATtCA 

t.1. ALGEBRA 

FUNCTIA DE 6RAl>UL. II 
CU UN PARAMETRU REAL 

_ f'n,,JrUll.ll .R.N:TIA DE 6RADUL II CU UN PARAMETRU REAL a fost 

conceput in scepul folosirii sale de catre profesori si elevi in 

cadrul orelor de -t.-tica in care •• ,tudiaza faftlilii de 

functii de gradul II. 
Trasanta ·vraficelor cu ajutorul calculatorului prezinta ur­

_aatoar•l• avantaje1precizie sporita,posibilitatea trasarii gra­

fic•lor la orice scara·,calcular- ,rapida a unor caracteristici. 

Jlupa ·t-ncarcarea· prograa1lui -t• afis.1: un --.tu cuprinzind 

ur-toarele OPtiunit 

• l-Ex..,.le 

2-Grafice. 

3--f>rabl~ 

. Alegerea _optiunii 1 duce la afi-sarea unui alt aeniu~care Pf!f'"­

aite aleveru unor f-ilii de functii cu diferite caracteristici 

{graficele-nu &1 nici lffl punct coaun,graficela au unul sau doua 

puncte coaune,virfurfle graficelor sint pe o . dreapta sau sint -

o parabola).ln w-- alegerii uneia din aptiunile afisate se tra­

naza 6 gafice din f-ilia respectiva de functii si sint afisate 

GOOrdonatele PW1Ctelor ~c:.un• 9au ecu.tia dreptei ce unr..te vir­

furile parabolelor da,ca este cazul. · 

1-n tiapul trasarii graficelor,_ ulti•a linie a ecranului ,s 

- 5 -



1.1.2. Grafice . 

to.l'!E.t'.-.1 in r;..,..e D& qgreste tr-e• gr-.ai'icelor- unei ~amilii 

dii! ·htoct.H int.roduM> d• uttHz,'.',t.or - a.lege OPt.iunea 2 si apol 

:i,;e introduc ,;;;u,,Hci'1mtii A,l!l,C c• functii .de •• 

S"1 intr,.MS,;..: v.:.l.:iri le intra care vari.aza. J>•raaetrut • si para-­

-t i--ut t in 4'w,ct.ie de care - alege scara la care se tr-aseaza 

~raf~c.ele. 

~• ce Mt tra•eaza 6 graficft>Sint afisate,at.unci cind este 

~.uut.c010rdonatel<!! punctelor canune •i ecuat.ia dreptei sau para­

bo!•i CN"• un-,,.te virfurile graficelor. 

ln cadrul optiunii 3 sint afisat.e enunturile si rezolvar"ile a 

Z prabl- precUffl ir;i 9r&'fic•l• -functiUor. 

!Hnt p,-apu.e Sf>re rezolvanll' enantur-Ue a 3 \probi-.. 

in 1::azul i-n care --· a croer-e· sau a -fost ·oprit.a ··execut.ia 

pr09r.,.._.lt..d acesta - poate relan- cu 60 to 5000 • 

. . Pt-ovr-.1 poai.te fi ifllbunatati.t &aU fhDdii'iart in scopul reali­

z.ari i l.lftUi P•~-.rra• care sa cuş,rinda al te propriet.ati ale- futic­

ti4i da gr,llldul II. 

- & - l 



i !'ttil i"!.llitTtA Jt ii~l\lll!l II 
2 REN ,utoril Ilie, lH!AS,1$ ~A!ll\1,'it~,~rn 
3 RE~ •lev tAtl~ Kt~lîSC~ 
4 REM 
5 lNPUf •ts";tr LET n•O 

10 REfl TrAs&re 9r1fice 
20 JORDER ţ1 PAPER 61 INK O 
30 CLS 
40 LET i•O 
SO PLOT 0,87: DRAM 255,0: PLOT 127,0r DRAM 0,175 

· 55 PLOT 254,86: PLOT 253,85: PLOT 252,84: PLOT 254,88: PLOT 253,89; PLOT 25~1 9 
O: PRINT AT 9,31;"x": PLOT 128,174: PLOT 129,1731 PLOl ll0,l72r PUll 126,1741 PL 
OT 125,173: PLOT 124,172: PRINT AT 0,141~,• 

60 FOR ••v TO w STEP lw-vl/e 
70 IF !NT (IOO•VAL cSl=O THEN so ro 150 
80 60 TO 240 
85 LET q=INT (IOO•al/100 
87 PRINT IO•AT 0,24;"&~•;, 
90 FOR x=-117/t ro 127/t STEP 1/t 

101) LET xl =•H 
110 LET·r =VAL (fSl 
120 IF y+t~-87 OR yH}87 THEI' 60 TO 140 _ 
130 PLOI •1+127,y•t+87 
140 NEXT x 
150 NEXT • 
160 PRINT tO;AT O,O:"Tastati orice . ': P~USE Ot 60 TO 320 
200 INPUT "A='; Ll~E as;• !='1 LINE ns:• C="; LINE p$1 LET ft=•:•+•J+ 'l•x•x+l'+ 

ns+•>•x+•+p'$ 
210 INPUT "Valorile intre care variaza • ain="1v1• aax~•r• 
220 llO TO 5 
240 LET aa=VAL a$; LET bb=VAL nSt LET cc=VAL p$: LET dcbbtblt-4+(aa•~cl1 PRINT t 

O; A! o, O; ·v ( '1 l UIT H-bb/ (2a,a.i)Hl00ll / 100; •,·~<UIT ((-6/1•44ul l UOO) li 100; • l 

250 LET i=i+1 
260 LET wl1,.i)c-bb/(2taa,l: LET w(2,il•-d11Haal 
270 60 TO 85 
280 !F sw:I THEN- PAUSE O: 60 TO 7200 
267 PRINT AT 21,0;"Continua•? li/NI" 
2'10 !F INKEYS="D"- DR INKEV$="d" THEN 60 TO 5000 
300 IF IN~EYS='N" Of! lNKEYS="n" THEN 60 TO 630 
310 60 TO 290 
315 REII llea SCREENS .calc caract 
320 PRINl tO-;AT 0,0; • ': RANJ)OIIIZE USR 50100 
330 ClS 
340 LET •-~ LET a=VAL m$: LET b=VAl nS: LET ~=VAL pf~ .LET •••+C•-vl/61 LET al~ 

, VAL -.s: l.:ET 111„YAL d; LET cl:VAL 9-$ 
• 350 LEî dlc(b-bllt(~-bl)-4+(a-al)f(c-cll 

.. 360 IF INT (d!fl-00}=-6 OR I~T tdl•100l+t-s-O ·THEN .SO TO 420 
370 IF dl<O THEH 60 TO 470,; . 
372 LET -ncirc=O 
375 JF a=al· ANB b0b1· THEN LEî x-Js{ct-cl/1b-Uf: LET x2•x1: 80 TO 430 

. l80 LET xt,;(b1-ll+SOR ld1H/(2*<·•-'"1ll: LET •2~(bl-b-SOR <dlll/12•<a-•ll7 
. 390 PlllNl ~ SraHc11Te HI doua ·punct• ••co-..,ne,-• 

400 LET k=•h PRIIIIT • A(";x;",'ţllAL it;•1•1 LET -t.sx2: PRINT• lt•;x 
; " , • ; VAL f $-J ·• ) • --
410 60 TD 480 
420 LET x2=U11-bl/12+1a-.lH1 LH ,c1,..~ 
430 PR !NT • SraH cele .u un FU net trll■un1 
440 LEl x=xi 
450 PRINT • . · Al";x1•-.·• ·11/AL ft;•1• 
460 60 Tll 480. 
470 LEl s11cir.c=I-: PRINT • Graficele nu au .punc·h co1t1tn•' · 

. 480 IF w(1,l)-N(1,21=0 THEH sO TO 750 
485 LEî i=(1112,ll-11(2,2 ► l/11111,l>-wll ,2 ► l: LET .j=w(7,ll-HitH,li 
490 FOR f=l T~ 6, lF 11{!,fl..O AfiD w(2,fl=-O THE• ·so TO 510 
5Ctl IF i•wH,fl+j{10l2,fl-.OB OR i•1111,f ► +j>•l2;f>•.08 THEN 60 Til 545 , 
aOl lilElT f 

· :510 LET i*<IRT (iHOOi>HOOt LET ,jc(!NT U•totM/10G 
~-li20··P1UNT • --• Virfuri l• i>arabolelor sint »o IIT&itflt-A ·• clitl'e! tteuatie •sh: 
. f •; t-; •) x,~ •; j • •) =.1 • 
. :i30 lfî · U='i-<1x+ i 1 : .PAI/SE O:· SO lO 61t0 

540 IF ,r(l, ll••flbl l·-w ( t, 2) liti 1,2l+ (wtt-rl )'fw(l-, j )-,,.( 1,lt•wH,31 )f ••O, n-u ,2> ·-
1 =-O -.-H€N --110 TO 75 . 
542 LET ,~< < {wO ,I ► fw!t,1l-wll ,:.lllw(l ,2.l )U..-<l ,U-wH ,3l ll-f 1•0 ,11-.ct, 11-wH, .. 

.l·t6'1oU,·311-*fol(l, 1-l-11tl ,2l l l l • 
543 lEl ••{ I (-1tU.,l l-•0-,3H-Hwl2, 1 l-w~2,2l I 1-Uwlt, 1·>-.. r1,2l lHw,2,H-w(2,3j)! l. 
544 LET i =s/q 
545 lf' 1111,H-wH,2)•0 THEIJ- BD T& 75G" -

, 'S41 l.ET fahtf2, f ,) ·-,.-(2-, ·2'► -i+l11 (I, I-l hi I, H-alh2J-.I l ,:2) I l /h 11-.J l-wll ,21 l 
553 lEl •-fi:-,1>-i..,t-1-, Hh(l ,tl--;•wl>, ll. 
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~10 tF l••il,fJ•wll , fi ♦ J¼•!l,fi+k<w12,f)-.25 OR t••l•,f>••ll,fl+J•w<l,fl+k>•l2, . 
il+.2S THi~ 60 TG 750 
SţO NElf i1 LET l•!lNî ti•lOl l /lOt LET J•llNT lj•IOll/lC1 LET k•llNT tktlOll/10 
,oo PRINT• Ylrfurll• P•r•boltlor slnt peo parabola• c•rel ecuatle e;t11 

l'til 0 1r •l "1J1"1x+i 0 1k1"l•r• 
610 (ET hS• 0it1• K ♦ Jt1+k . 

t~8 ţ~uy~KÎ}s!V,I0ol6ÎNKEV•••~• THEN STOP 
640 IF !NKEYS••n• UR -%NKEYS• 0 N° THE~ PAUSE 01 CLS t 60 TO 5000 
.650 60 îO 630 
660 RAN~D"tZE USR 50112 
670 IF ••c i rc•! THEN &O TO ;oo 
690 L~t 1•1l 1 PLOT lNK 211tl27,87+YA~ f$ 
hţO LET 1•121 PLOT lNK 211+127,87+YAL f$ 
700 FOR ••• 127/t TO 127/t STEP 1/t. 
110 LET r•YAL ht 
720 Ir f •t<-87 OR y•t>87 THEN 60 TO 740 _ 
7JO ~LOT lNK 21 x•t+ l 27,r•t+87 
740 IIEI T 1 1 PAUSE 01 60 TO 280 .. 
f ~O RANDO~ I ZE USR 50112 
780 60 TO 280. 
78~ RE" ,!IICEPUT. ldirt def UD&, "eniu 
78~ FOR ;s50IOO TO 501231 READ b: POKE f,b: NEIT f. 
71!~ llATA 17,0, U,7 , 33, 0,64, t ,0,27 ,237, 176,201 ,.t7 ,0,64 ,33,0, 167, I; 0,27 ,237 ,J 76,20 

~~q CLS I FOR f•O TO S5: fiEAD b1 POKE 6S368+f,b: NEXT · f: RESTORE 
,oo iATA Ji N 1110000,11N 10010000,JIN 100000,llN 1000000,JIN 11111000,0,0,0,o,o 

.o ,o .o,&1 N 11111000,BIN 10101000,!IN 10101000. 
003 DATA 1!~ 10000 , BIN 110000,BiN 1110000,iIN llt·tJ~OO,BIN ~1001100,BIN 1000011 

O, II N ! I.U N 11.1 IN 11 , JIN 11, UN 10000110,BIN 11001100,BIN . 11 l !IOOO;Ulf 1-110000-· : 
,Bl N 110000 , HN 10000 · 

80S DATA I IN 1,i!N 10,BIN 100,BIN 11111111,BTN 10000,91N 11111111,J!N 1000000,J·. 
~li 10000000 ,0,BlN 11110,JIN 110000,JIN \000000,!IN !111110,JIN 1000000,BIN 11000 
(J ,JIH 11110 

806 DATA 0,0,BIN 1100110,BIN 10011001 , Jl-N 10011001,BIN IOOtOIIO,BiN 1100000,0: " 
5000 l'APER 6: "UIK I: "IORDER 41 CLS 
5005 PRINT AT 1,111•opr1uw1~ - · 
5(H0 PR INT AT 5,1; I ·• Exeaple" 
5015 PRINT AT 7,1,•z • 6r~fice" 

~g}i ţ~ 1 nl(N,! 1~l "fiiEtt-r~~1î;e;ooo 
SOJO fţ tNKE~•• •2• THEN 60 TO SSOO 
5040· li' 1tm,vs .. · 1 •. THEN 60 TO 6000 
·5050 60 l'O S020 
5500 CLS 1 60 l~ 200 . 
l.000 ClS I PRINT AT 2,11"1 • 6r•flcele llU u punct!!'- ·" coeune 0 1AT S,t-1•2 -
.Sr•fh:1le au un · şunct c1111un ° ;AT 7,lr0 3 - •6r&fi-cele au doua puncte • ·coaune 

•;AT I O,l 1"4 - 6raficele au .virfurile pe o - dr1apta.'1AT u,1i•s-- Grafice-le '-
au virfurile pe o · ·parabola". 
6005 PRI NT AT !6,11°ENTER- - Meniu" 
-o(HO IF l lilKEU~l ,-liEN SO TO 6:100 .. ,., 
6020 IF IHKEVf• •2 •: THEN 60 TO 6600· 

. 6030 JF I NKEVS=•3• •~HEN 60 "TII ~700 
6040 IF I!IKl: vt=•4• THEIC· 60 ·Tir 6800 -, 
4050 ·IT fNKEYt•• :s• TffEN ·60 TO 6VOO 
6055 IF- INKEU•CHlW 1l THEN &Ir ·TO ' ~OOO . 
~040 60 TO 6010 , 
6500 LET ••• • ••◄ LET 111••2••. LET r_S,...2•••1· 80' -Tlt 6605-· . · 
6600 LET •f•~••<e-1>•1 LE! 11s••■•,•1 1.ET ·p$■43• , · 
6605 LET t•3 
6606 LET U• 0·(" ♦d+"H-x-•••1°+n$♦ " Hx-+"+pft CLS f ·PRI-Nf ltl 8,01-~- A•"1et1 ·PRJN'P .•. 

l•";n"f: PRINT • C•"1pS: LET v•-0.21 LET· ••,21 1'Rl11T "AT ·12,J1•f hi•"-1 ■•1 x +• 
1nh ••••IP•t LET sw•Ot PAUSE 0-t 60.·TO 10-. , . 
6700 u:T ....... , LEl·-,,•-~•+1°t L-ET ..... --t-6"••·~ LET·· ·t•Jt l-ET v-.21 lET ••• 2, "" 
USE O: 60 TO 6605-
6800 LET 1s■-•1•1 LET ~-•2• 11-1 > '·t LET p-$.-• ■-t~t &O TI> frt-05 , 
6900 LET ■S•"(■+ll/2"1 LET-·nţc•21a•1 LET •--•~1■-ll/11+11 t Li:T -t-10 
6905 GO TO 660S 
1000 CLS 
7010 PRINT AT 5, li' l • Rezolvat-.!- , 
\'012 PRIMT AT 7,1;•2 --f>rop-use spre nzvlvare• 
7015 PRINT AT 9,t1•ENTER - "•niu 0 - . -9-
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l,llQ 1.11o;r0i\ f,<ţţl) l.tff 11 c;, o-..OA,lil !!l(:t,H@~H!Eil GO 10· ,,~ 
~eo if l ~tti!,4J~~ ,l.fl~J>~ Îl, fJ+k,ai2.fi•,25 Oll l♦Wl!,t}•~ll,fJ ♦J .. (1,f)+tnr2, 

0+.25 l,;fll !'JO Hl "?50 . · 

1 

5'1(1 ~EIT '1 LET 13 !li'!T u~;(HlJIGr UT j•IU!l lj+tClilHlf l.ET t·•l!lfT (ktlOll/10 
l.00 PP.IIIT • !/Jr-,f1>:r~lri ţ~<'Mohlor sint 111H par»oli 11t carei·-e,;uatie ••tiu · 

(~Jjţ4 )1 •C 0 1j:•tit( ,k,~ ►-,· 
610 LET n,~•:•~•t~j•x+kR · · 
b20 PAUSE O: GO T6 660 _ 
630 iF l~ktY$="1" OR !MKET'S•"d" THEN STOP. 
640 lF INKEY•=·n• OR !ffKEYS•"N~ THEN PAUSE ei CLS _1 60 re 5000 
050 GO TO b!O 
060 RANtOt'II ZE USR 50112 . 
670 lF s-c,~c=t THEN o/.l TO 700 
bSO Ltî ••xi, PLOT l~t. 211~127,87+VAl ff 
690 LtT x•x2: PLOT INK 2;•~l27,17+VAL +s 
700 FOR x•-127/t TO 127ft STEP 1/t 
710 LET r~VAL hf 
720 !F r•t<-87 OR r•t>87 THEN 60 TO. 740 
730 PLOT INX 21 ~•t+127.rtt+87 
740 NEXT x, PAUSE 01 SO T9 280 
750 RAND011IZE USR '5"0112 
780 60 TO 280 . . 
785 REft INCEPUT.ldir;def UD6."eniu 
786 FOR f=50100 TO 50123, READ b: POKE f,b: NEXT f 
789 DATA 17 ,O, 167, :n. O ,64, 1,0,27 ,237, 1·76,201, 17,0,64, 33,e, 167, l ,O ,27 ,237, 116,20 

799 CLS I FOR f=O TO 551 RUD b: l'OKE 65368+f ,b1 HEIT i: RESTORE 
•oo DATA JIN 1110000,li!N 10010000,UN 100000,B!N 1000000,l!N H111000.o,o,o,o,o 

,o,o,o.BIN 11111ooo;BIN 10101000,JIN 10101000 
603 DATA IIN 10000,IH! 110000,JUi 1110000,JIN "11111000,IIN 11001100,IUI tOOOOII 

O,JIN 11,!!N 11,J!N 11,!IN 11,i!N 10000110,JIN 11001100,JIN 11111000,JIN 1110000 
,B!N 110000,JIN 10000 
805 DA:rA BIN 1,JIN 10,!IN 100,JIN 11111111,!IN 10000,JIN llllllll,JIN 1000000,1 

lN 10000000,0,Jlll 11110,IIN 110000,IIN 1000000,JIN 1111110,JIM 1000°00,IIN 11000 
O,BIN 11110 . 

806 DATA 0,0,!iN 1100110,JlN 10011001,JIN 10011001,IIN 10010110,JIN 1100000 , 0 
5000 PAPER bt HiiK t: IOR»ER 4: CLS 
5005 PRINT AT 1, 11 ("OPTJUNl" 
5010 PRINT AT S,1; I - E,eaple" 
5015· PRINT AT 7,1;"2 - Grafice• 

~g~i r:r~~Kti,:,1,·1HERPr~~ 1 ş~e;ooo 
5030 IF ·lNKEVf,,•2• T-!!EN 60 -ro 5500 
5040 !F INKEn:• t• THEN 60 TO 6000 
'5050 130 TO 5020 
5500 CLS: 60 TO 20~ . 
1>000 CLS I PRlllfT -AT 2,11•1 - Sraficl!l• n1t au puncte coauni!":Aî S,11 '2 • 
. &raficele au un· l)unct comun"1AT 7,1;"3- - IIT'aHcele au doua "uncte coaunl! 
";AT 10,1;'4 - Sraficell! .tu virfurih PI! o . dr-eapta ";AT 13,1:"5 - 6raficde 
au virfurile pe o parabola• 
6005 PRINT AT lb,l;"ENTER - "eniu' 
6010 IF INKEH=•t • THEN 60 TO 1,500 
6020 IF !NKEVt~•z• THEN· GO TO b600 
,6030 IF INKEYf=~• THEN 60 TO 6700 
6040 JF INKE'tt="4" THEN so· TO 6800 
~050 lf t-l'tKEff='S• fHEN GO TD 6900 
6055 IF I NK€Y$.---CHR$ 13 THEN · 60 TO 5000 
aObO GO TO 6010 
65()0 LH 11S="e', · L!:T n$•'"2""1 LEî p$=•2•1t": Gtt T8 6605 
6600 LET -,,,$="s•<m-1l': lET nfs•s-1": LET pf•"l" 
6005 LE:" t=3 
61,()l, LH f$="t"+a,$+">••--x-+·('+n$-t"l•x••+p$r !:Llt ~ PRJIIIT AT 8,o;•- A•"tafl Plt1•:r • 
1=•~nţ: PRINT• 1:=";pf:_ LET ·v=-0,2, lET w=-."2, Pf!UIT AT 12,J;•f i,cl= ;at-;•~ ,.. 

;n1·; 'x+';pS: LET sw=o, PAUSE O: 60 TO 18 
671)0 lEî d~"e", i.'ET n-S='a+t,•: LET p$='-1-6•■': .t.ET t•3: t.ET v•-.2: t.ET •"'•2: f'A 
USE O: 60 TU 6605 . 
t,800 LET m•=•••: lET n$="2+l.--!J', LET 1>$s"a-l't SO îO boOS 
6900 LET d:" ·te+ U /2"1 LET nf= "2+e': LET p$~• !a,-!> I ta+ ll •: LET t-10 

.i,,;05 so ro 6605 
7000 CLS · 
7010 PRINT 1H s.1, • ! -- R,zoi vattt' 

· 1,on .-RHIT ~T ?.tt-"2 - ..,,,,,._ ""'rtt ·Tnai"Hn! 0 
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::~~ r~11~K:~.?,:1·f:l~R 80 ~;ni1;0 
7025 IF tNKEYS•"2" THEN 10 TO aooo 
1021 JF INKEYl•CHRS 13 THE• 60 TO 5000 
7030 80 TO 7020 
7100 PAPER 51 INK lt tORIER 51 Cll 
7110 FOR ••I TO 31 CLS 
7115 PRINl •llu, TO 11 LET •••vllu, TO 11 LET nS•uSla, TO Ir LET p•••flu, TO 11 
LET •••l1 LET ••••••••••••••nt+••••"•pf 7120 LET t•31 LET v•-.31 LET ••.3: PAUSE O: IEEP ,1,291 60 TO 10 
7200 CLS I PRINT ritu TO 11 PAUSE O 
7300 PRINT tO:AT o,o: 1Tr•c•• I• ur•atoar ■a ,robi•••? 11/Nl" 
1350 IF INKEYl•"I" OR JNKEYl•"d" THEN HEXT u 
7375 IF INKEYt•"N• OR INkEYl•"n" THEN 60 TO 7000 
7400 60 TO 7l50 
1000 PAPER 51 JIii( l1 IORIER 51 CLB 
lOIO FOR a•l TO lt CLS 
"015 PRINT u1" - ·,,s1u, TO I 
•020 PRl•T t01"T••t•ti .,.,c■ "1 ,.usE 01 IEEP .t,29 
8030 •Ert u 
l•l40 60 TO 5000 
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prof-.rilar 

"LOCURI -GEOl1". 

de 

UJCllU 8EONEIRICE 

constituie si progr.uaul 

Pr09raaul trateaza un set d• o probl•- din eanu.lul de 

9ea.et.r.• d1t el••• • IX-a. Rezolvar- acestor probleee cu 

ajutorul calculatorului ••~•,nu nu-i indicata dar- si absolut 

necesara p..,tru inv•t-intul aodern. Probl-1• rezolvate in 

acest aod sint din cat.-;ioria celor de locuri geometrice. 

Intuirea far-i locului veoaetric: cerut i,n enuntul probl-i 

este foarte dificila dac:a s-.ar fol05i aijloece de invataaint 

trAditionale. Aportul calculatorului la acest doaeniu al 

9-triei -t• foarte e-ficient tinind se..a. de faptul ca prin 

progr- - calc:uleaza efectiv pozitia fiecarui punct care 

.u,art1n~ locului •-trie. Calculele - bazeaza pe eleaente de 

•-trie analitica. Pentru fac:ilitar- intuirii formei locului 

91t01M!'tric înainte de venerarea COIIIPleta a locului geoaetric 

r-pect1v se c:alculeaza citeva punct~ izolate care apartin 

locului si se ploteaza pe ecran. Dupa afisarea fiecarui punct 

..., trec• l.a. generarea ur-torului punct. Dupa calculul citarva 

puncte prograaul se der-uleaza fara interventia utilizatorului 

p1na la afi-rea c'-leta a locului gea.etric respectiv.In final 

dUPa apa-.ar- un•i taste t1e afi&eaza pe 

-pliciteaza for- locului geoaet:r-ic 

ecran un te,ct care 

cerut de Probleaa 

r_.ct1va. Locul 9eoaetric care rezulta prin calcule se 

9e->!!f"eaza - ecran cu al_ta culoar• pentru a - deduce -1 usar 

si vizual for-. 

Da• in c•l• ce ur--.za t-tul prabl-lor rezolvate: 

l. Fie AB un di-tr-u fix al W1Ui cerc C(o,r) iar- " un punct 

variabil - cerc. Se ia pe raza Of! un s>unCt P astfel OP-ci (",AJI). 

Sa - A+h~ locul ~ric •l punctului f>. 

2. Fie Al o coarda fix.- al unui -cerc iar PQ c c:oerda 

variabila ca pozitie dar de "lungi- fixa.& ..., afle lacul 
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..-.trie al punct:ah:r fltP intar1MK:tat: cu 'IQ 1111 Ali, int.---=t.at cu 

IP. 

:S. AJ fiind o coarda fi•• iar " un punct variabil •l 

anui care.- 1M! afle locul .-trie al PW1Ctului P astf•l incit 

" &P&r-ti na lui fltP si ,.,...... 

4. Se c:;onsidlPra un c.,..c,o coarda fixa Al st un PW'tCt " 
~.-labil P1P c.,-c. Sa s. det.-eirw locul 9~ric al 

ortocentrului triun9tuului MB. 

5. Se consider-a un cer-c,o coarda fixa A! si un pun~ " 

v&r-iabil pe c.r-c. Sa „ d.t.r-■ina locul geoeetric al centrului 

de greutate al triunghiului Al'lll. 

6. Fie A un punct fi• i&r- Pun punct v&r-tabtl al unui c.,..c. 

Sa se afle locul gec:JIMrtric al punctului " de int.,..sec:tie a 

bisectoarei unghiului POA cu cer-eul circu■scris triunghiului POA 

Pr-ogra■ul nu .are un car-act.,. interactiv cu 

rezolvM"ii probl-i a doua cind se c.,..e utilizator-ului •• 

aleaga intre doua ■ariei pentru lungi-• coardei v...-iabile.Acest 

lucru este determinat de dificultatea incadrar-ii in ecr.n pentru 

vizualiz.,.ea solutiei.L& ■ar-imi al__. arbitrar ar putea exista 

posibilitatea neaparitiei figurii sau locului pe ecran cu toate 

ca prograaul lucreaza. Exista posibilitatea reintoarc.,..ii la 

or-ic...-e problema pe baza unui meniu care se jllfi-aza la 

ter■inar-ea rezolvar-ii fiecarei probi-. 

revenirea intr-o proble,u se afiseaza la ·-­început 

la 

problemei ase■enea unei -sini de scris dupa care la '!IPasar­

unei taste - deruleaza construirea locului geoaetric cerut prin 

probleaa respectiva. 

Pr-ogra■ul apartine unui ciclu de progr- pentru · locuri 

gecmetrice .care rezolva in intre9i- •c-t dolneniu di~ gl!OOlll!tria 

clasei a IX-A. 

• 13 -



l ~{ft LOCURI tf:G~t•~itî 
2 ![N A~T~Rl 1, r o+ . ~0111 ~1111.î 
3 ~tR ~r ~4 . t OOEL ~iHEî 

10 P~PER 6ţ IORIER 01 i tik 71 Ct8 
lS LET Us 
30 OLS 
41 ~RINT AT 2131 "AUTORlt prof . Nl N! IORtN'tAT 3,111",rof. HJHEî IOREL"1AT 5110 

1"î••• l•cti•tt 1AT 1,61 " i1tt♦■1aar•a unor locuri ••o••trice -• baza 
50 !'RIN , AT 12.51'Pro9raavl •••luuu:"1AT t4,71°-tru1r1t locuri" 
60 PAUSE 01 CLS 1 PRINT AT 1,14:"0PTIUNI 1AT 4,71•1 -loc 11toaetric l"1AT 6,7f•• 

2 ·loc eeoaetrtc 2 1AT 6171°3 ·loc teoa1ttr1c 3°:AT 10171"4 -loc 9eoaetric 4"1A 
12,71°5 -loc ••o•etrtc 5 1Aî 14,71°6 -loc 1111111atrtc 6 

65 LET 1S•iNKEYI 
70 PRINT t01AT o,,1•A1e,atl optsunea,• 
so JF co•E at<49 oa co•E ••>54 JHEN so to 65 
90 PRINT AT 2•YAL ■h2,7; FLASH t1YAL aS 

tOO &O SUI VAL aS•IOOt 
110 PAUSE 01 CLS I INf'UT I01"loriti alt1 problna?"1bt 
130 lf COIE bf•l00 OR COIE bt"'I THEI SO T0 -60 
150 liTOP . 

1000 tlH aSlî50>t PAf>ER lt INK 7r IOR)ER lr CL6 
1030 lET at• fi1t UII: •n tla.Htr11 fu al unui cerc CIO,r) Jar li un punct var 
1ab1l Plt cerc. Se ia Plt ~•z• IOHI un punct P astfel Incit IIDPII sa fie •1••• 
cu t11st•nta tlt !•lila llreapta AI.S& se aflelocul veoaetric al pu~~tului P. 

1040 PRINT I PRINT 1 PRUIT , PRJNT t PRINT t PRJNî r FOR i•I TO LEII dt PRINT aS 
lilll JEEP .01,101 NElT .it 9AUSE Ot CLS • 
IOSO 60 SUI 70001 LET 1c•651 LET rc•85a LET r•i>O 
1060 CIRCLE ac,yc,r1 CIRCLE ac,rc,21 PLOT ac-r,rct IRAI 2•r,O 
1070 fOR a•Pl/4 TO 2•P1 STEP Pl/4 . 
1010 LET •••rc+r•COS a1 LET 7c•rc•r•SIN a 
1090 PLOT ••• ,.1 DRAI o,,c·r• 
1100 PLOT rc,Jct IRAII aa-ac.re-rc • 
1110 LEl •P'!'•t+AH !ra-ycHCOS a1 LET pp•yc+Al6 hit""rd•SIN • 
1120 INK 3: PLOT IC,FCI JRAI ap-rc,,,-,c1 -f'LOT ••• ,.: IRAII o,,c~,. 
1130 CIRCLE ap,yp,I 
1140 PAUSE Ot III« 7 
1150 IF AIS l1p-1al<.Ol . Alfl AII typ-rel<.Ol tHEI - PLOT ac,yc1 DRAII . OYEI l1~e-rc 
,,a-1c: tD TO 1170 • 
ll60 60 SUI 12511 
1170 lf a-Pl<.l THEI ~LOT ~c,,cr iRAti -f',0 
JIIO NEIT a 
1190 FOR a-O ro litl'I STEP .1 
1200 Ul IP■t•r•COS ., LET ,_,c+r.SJa a 
1210 LET ap•n•AIS t,,e-pcl•COS ai l.ET Yf'•yc.+QS ITa-,c>-•SUI a 
1220 PLOT •P,rl' 
1230 IIEXT a -
1231 LET cf•"Locul •-•trie nte fora.t tli11 tloua cercuri t&119-ta -ha tl •" raz1t 
l/2 si •• cant-r• situate•• dinetrul citrcului 1lat. 

1232 LET l•lt LET h•121 LET pas•l2-t LET Oeunde•Si LET •inaunde~l~r LET untl••19 
l2l5 60 S _ll 1300 
1240 PAUSE Oe RETURI 
1250 PLOT 1r,ya1 JIRIIN OYEA lJO,,c-,-.a PLOT ac,Jtt IRAI OYSI 11...-xc,,.-,c 
121,0 RETURN 
1300 LET 11•11 LET ht•IH PAPER 61 FOII i'"ftunchr tD l'iHundet PRIIIT AT i ,und1t1UU 
I TO btit l!IEXT i 
1315 , INl l1 fOlt i•Hunde TO pineunde1 PRHtT AT i,unda;ctll TO hl, LET l•l+paa-t L 
ET --t,♦past lfEIT i . 
13~0 PAPEI 11 IIIK 61 RETUN 
2000 PAPER 11 JORIIER Jt Il!ll 71 Cl.S 
2010 JIN aS.!lHl 
2020 RESTORE 20201 FOR i-0 TO 7r. REAi ·-xr -f'SKE USR • •..,i ,11 NEXT ii IATA 0,68,66, 
66,66,1,6,66,61> ' 
2030 lET •••• Fie IAJI o coartl■ ii1a a unui cerc,iar lPDI o coard• variabi- la 

c,1 "outi• dar tl• lunti•• Haa.&a a afle locul 11eoa11tric al f'l.inctelor AP IQ 
si RII JP. • 

2040 PRINT t PRINT -, PRINT -1 PRINT r PRJlrf t PRJIIT ,1. Pf!tlî r FOR i•l TD LEK .St 
PRINT alHlu JEEP .OS,-31>: IIEIT i . 
2050 PAUSE Ot CLS 
2060 80 SUI 70001 JIii af:SOOlt Jt~ •<3001 
2070 LET i•01 LET r•40: INPUT "lati le.coardei var.CZO-d,d•70l"1• 
2080 Jf d)"f' THEN LET ac•200: LET rc"60: SO TO 2110 
2090 50 SUI 70001 LET 1c"60 
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2100 LET re•90 • 
2110 LET 11•1c-r1 LET ,a•,c1 LET 111-.a+r/21 LEJ rb•re+Slllt (rA2-Al8 C1c-1b)"2) 
2120 CJRCLE ac,rc,21 CJRCLE 1c,1e,r 
2130 PLOT 11,r11 IRAN 1b-11,1b•J1 
2140 80 SUI 2310 
2150 PAUSE O. . 
2160 FOR b•O TO 2•PJ STEP .1 
2170 LET a•b+2•ASN ld/12•rll 
2180 LET xp•xc•r•COS 11 -t.ET 1p•rc+r•SJN ar LET xq•1c+r1COS bl 
2190 PLOT xp,yp: IRAN xq•xp,7q•Jp 
2200 60 SUI 2450 ' 

' . :~~~.:.~- 1~. 
LET n~,~~•sf•·; 

<· ,; : 
2210 LET z•rqr LET rq•rp1 LET 7p•11 LET t•xqr LET 1q•1p1 LET 1p•t1 60 SUI 24501 
LET yp•yq1 LET yq•z1 LET 1p•xq1 LET 1q•t1 60 SUI 2580 
2220 NEIT li 
2230 INIC 51 PLOT U, 111 DRAN xb-ra,.rb•J,U JNI( 31 CJRCLE xc, re ,r 
2240 FOR i•l TO i1 JF J/2•1NT lj/2) TffEN JNK 71 60 TO 2260 
2250 INK 7 
2260 PLOT alJl,blJ> 
2270 NEXT J 
2285 LET cf•• locul 
na. 
2290 LET l•lt LET h•9: LET P•••9i LET deu~de•5: LET pinaunda=Jţ: LET und••22. 
2291 IF 11•70 THEN LET •und••l . , 
2295 PAUSE 01 68 SUI 1300 
2300 RETURN 
2310 FOR aaf'l/8 TO 5•Pl/8 STEP Pl/11- LET b•a·2•ASN ld/C2•rl li LET xp•xc+r•COI ln 

LET rp•rc+r•StN b1 LET aq•1c+r•COS 11 LET Jq..,c+r•SIN 11 PLOT IP,JPI IRAN xq-.p 

2J1o1~LOT •PiYPI. IRAN 1b-1p,1b•1p1 PLOT 1q,yq1 IRAN x1·x~,r1•Jqj PAUSE O 
2330 80 SUI i410 
2340 PAUSE O ' 
2350 . LET z•rq1 LET 1q•yp1 LET rp•z1 LEî t•xq1 LET •~•1p1 LET xp•t1 60 SUI 24501 
IF ••>•I ANI ••<•254.AMJ r•>•l ANI r•<•l74 THEN PLOT BYER ,, ••• ,. 
2360 IF d>•r THEN JRAN 1p•xa,rp•ra1 PLOT xa,ra1 IRAII xq•xa,yq•ya1 PAUSE 01 ll8 I 
Ul 24301 PAUSE 01 8D TO 2380 
2370 IF ••>•l ANI ••<•254 ANI r•>•l ANI r•<•l74 THEN DRAN ····•tr•-r•• PLOT ••• 
ra: IRAN xb·x•irb-ra1 PAUSE 01 LET z•1p1 LET xp•x11 LET •••za LE t•pp1 LET_7p•y 
a1 LET pa•t1 L~T u•xq1 LET xq•1b1 LET 1b•u1 LET v•pq1 LET pq•7~1 LET rb•v1 &O SU 
I 24301 LET aa•xp1 LET ,a•ppt LET xb•X'II LET y~•1q1 60 TD 2390 · 
2380 LET z•1p1 LET yp•pqa LET 7q•z1 LET t•xp1 LET 1p•xq1 LET xq•tt 10 SUI 2Sle 
2390 NEXT 1 
2400 AETUIIII- ,· 
241~ PL8T xp,pp1 JRM. OYEI i11b-xp,fb•fp1 ·PLOT 1q,yq1 IRAW DYER t111•1q,J■•ff 
2420 RETURN 
2430 PLOT ... ,., .... OYEII ,,., .... , .. -,n PLOT .... , •• IRAlf. OYElt h1q•H,J4""r• • 
2440 ttETURN 
2.450 lF 1q•u TIIH 88 TO 2570. 
2-4lî0 LET al•(rq-,,al/hr.,.ul · 
2470 IF xp•xb THEN 88 TB 2570. . 
2480 LET a2•1fP•fb)/txp•illl · 
2490 JF al•a2 TIIEll · 80 TD 2570 
2500 LET x■-(y1-yb-al•1-♦-Z-1b)/lll2-tlll1 lET ,-1•11a+,a-at•1a 
7510- Ir xa>•l AU 11 ■<•:zM AU r•>•t AU re<•t74 TIIEN LET i•i+h LET .u, .... U 
T bU>--ya1 IO l"D 2530 · 
2520 60 TO 2$70 
2530 JF i/2•1NT (f/2) THEN IEtl' ,Ol,201 JIIIC 31- 18 -TI SO 
2540 1• 7 
2550 JEEP .01,4 •. 

-2560 f'LDT ■■,n 
2S79 P.ETUflll. 
2580 lltlC· 51- P-LOT· IP;JPI' IRMJ · DYEl' •lt1tt-'lf>,J..-rP 
2800 RETVRN 
3000 PAPER 11 IORJEI -31 fNI(. 11 CLS. . 
!01(1 RESTORE 30101 FOR l-0 TO 71 IIEH 11 ,OkE 1JSR • •·t-t ,x1 ,EXT ii · JATA 24,32,64 

it~o 1iî • .'!;lf si1 
- 3030 LET •·• IAII 4iind e coard&'4i1a,iar ft UA punct var1 t!'lisliaţ_:n1 u.t1 _c1ar1 _(• M 

• H afl ■ loc11I ---trie al . · ••netului f' · astfal inc:it .,.. rnr " 



J!)40>f'l!UiT 1fi!?ITT 1~1m ;llrlln' •;ttlmn l i"IIUîî -tF.!ll i,..n'!l LEI •llf,.l"UlfT dtiluJEE 
P .os,-:1>1!!!En a 
31'i:50 l'AIIU Or \:Ul 
3060 GO S~J 1~001 LEî r•it 
lO?O Uî •t•IOO: l Ef PC~ 
30!~ lEl ••••c•r1 Lîî ••~rt 
3090 lET •lt•zi;..-/21 l..îî vt0 1c„f.Qif lr"2-AIS hrll-acl."'21 
3100 CtltCl.E IC,rt,n f'UH Uiflll IRAII •11-u,rlt-,a 
3110 80 SUI 32401 80 SUI 3350 
1120 FOR a•O lO 2•Pl STEP .I 
ltSO LET ••••c•r•COS a1 LET pe•rc+r•SJN a 
3140 tlRCLf .. •••••I 
llSO UT d•SGR CAIS 1 •• -.,,·2~AIS ◄ ra-n1•2i 
3160 LET dis$~· tAJS , •• - •• ,~2+aJS .,.-,.)A21 
ll 70 LET d2sd•dl 
1110 LET b•AT■ 11,■ -rcl/lxa-sall 
3190 LET u•n•-112-COS lu LET Jl'•Ji;+d2•Sll lt 
1200 IEEP .05,-?01 PLOT.,.,,. 
S2l0 NEIT • 
3220 PLOT•• 101 DRMI 0,1501 PRINT AT 2,1a/8-21•t• 
1222 LET ct• 1 Lm:ul ••••tric1doua .portiuni dl! c•rcuri secant!! liaihh ~e ten 
t•nta in A la t•rc car• au cGrda Al fi•• ,co•una. 
32~ LET l•l1 LET h•9t LET ,. •• -,, LET d•unde•51 LET pinaunde•17: LET unde=22 
322• PAUS[ 01 &O SUI 1300 
3230 fiETURN 
3240 FOR ••O TO 2•PI STEP Pl/4 
32$0 LET ••••c•r•COS &I LET 1e•rc+r•SIN a 
3240 LET d•SIIR (AJS ... - •• IA7+AIS (Jlt-Jb)A21 
3270 LET dl•SIIR CAIS (aa-aalA2+AIS <1•-1•1A2l 
l210 LET d2•d+dl 
3290 IF ••••• THEH SO TO ll40 
330C LET ll•AT• llre- rc1/lke-xall 
j310 LET xP"'tta+d2•COS b1 LET rpcyc+d2•SIN b 
3320 INIC 31 PLOl •••r•1 DRAN •b·xe,rb-r•: INK 7: PL01 xa,ra: DRAN xe-xa,ra-r•: 
WK 31 DRAN xp-1•,rP·r•: PAUSE O 
3330 60 SUI 33501 JEEP -.os,-20, CIRCLE IP,7P,I: INIC 7 
3340 NEIT a 
3350 INIC 3: PLOT ••.r•• DRAN OYER l:•b~••,rb·r•: INIC 71 PLOT xa,ra: ·»RAN DVER 
1:••-••,r•·Y&I JNk 3: DRAN OVER l;xp-xa,rp-1■ 
331>0 RETURN 
4000 PAPER lt JGRDER 31 INIC 71 CLS 
4010 JIN dllSO! 
4020 LET •••• Se consid.r-a un cerc,o coarda iixa AJ si un punct N variabii p 
ţ cerc.S• H •etereine : ocul ••oeetric •I ortocentrului t-riunghiului AKB, 

4030 PRINT I i'RINT > PRINT I PRINT: PRINT I PRINT 
PRINT al(il11 IEEP .o~.-30: M[IT i 
4049 PAUSE 01 CLS 
4050 60 SUI 70001 LET xc=l20: LET rc=l10: LET r•40 
4060 LET xa•90: LET ,a=yc-SOR (rA2-A!S (xc-xalA21: 
ac,yc,r: PLOT 11,1•• »RA• ab-x,,yb-ya 

4070 60 SUI 4170 
,oao PIII/SE o 
4090 FOR a•O TO 2•PI STEP .I 
4100 LET ••••c+r•COS a: LET 1a=,c+r+SIN a: CIRCLE 
4110 IF ya•yb THEN PRINT AT O,O:"da"1 &O TO 4150 
4120 LET ••<•b-••lli1•-1~l 
41l0 LET 1h•••• LET Yh•1••••<••-1a) 
1140 JEEP ,01,20: INK lt PLOT xh,rh: INIC 7 
41!11l WEZT a 

: PRINT : FOR i•l TO LEN as: 

LET ~b=lSO: LET r~=ya: CIRCLE 

4152 LET c••• Locui 
a. 

9eoaPţrir:un c.rc siutric cu cerea] dat fahde coaraa dat 

4155 lET l•l: LET h•9: ~ET pa1•91 LET daunda~S: LET pjnaunde=l2: LET undP=22 
4157 PAUSE O: 60 SUJ 1300 
4160 RETUR~ 
4170 FOR a•O TO S•Pl/3 STEP 2•Pll9 
4180 Ltl •--•c+r♦COS u LET ya•,c+r•St• a: LET •"(xl>-x•ttlya-,b>: LEI xh=x ■: l.ET 
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HlO LU 41.a(■e+r-acl/21 LU •• "1'.C ♦fl 1 „n ,.•,c:,+flaT •• (.a/211 ;t,r ac.,c~ INIMI 
••-n;H·tCI 1111 lt CJRCLE H,r•,U IEEP .fl!,201 INl 1 
6140 AUSE O 
6150 PLOT 1c,1c1 JRAII JIIY[RSf l;1••1c,1a-rc1 CIRCLE OY[R l11r,rr,ri1 PLOT xa,r 
a, 1111111 INVERS[ l11,-ae.,,-re1 lHIMI INVERSE l11c-1,,,c-,,1 tlRCL[ 1a.,a,l1 PAU 
5€ 01 CIRCL[ Hn"e,l 
6160 N[IT t 
6170 PAUS( O 
6110 FOR a•-,l/2+,I TO Pl/2+.l ITEP ,l 
1,1,0 LU 1,•actt•COI &J LET v,••,c+r•IJ• a 
6200 L[T •••IITAII a1 L[T c•l1c•1,l/21 l[i ••<rc+ypl/21 LET ar•lrc+ra)/2: LEi rr• 

:2!01te1':1.,a. IAII C1r•1•1A2•AI& ~,r-,a1A2i ---
6220 LET dl•l1•+r-1cl/21 L[T aa•1c+dl1 L[T ya•yc+dl•TAII ta/211 ClRCLE 1p,7p,I: 
lll li CIRCL[ ••••••t: l[EP ,Ol,201 llll 7 
6230 l[IT a 
6235 LEI ;S•• LIKVl ••-trlc1•••iatoaraa ••••ttt1talui aatarior crrcului. 

624t L[T 1•11 L[f ._,, LET ,aa•t& LET daunda•St LET ainaunda•l21 LEt •nda•20 
6245 PAUSE o, ao IUi IJOO 
noo RETURI 
7000 PLOT o.o, IRAV 255,0a JRAlf 0,175, JRAW -255,0& IRMI o,-175 
7tl0 llETUIIN 
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CAPITOUA.. 2 

FIZ ICA 

2. 1. OSCILATU 

Jn ac-t c,apit.~l n• prapuna. - &rat.- acxlul in car• pa.t.• 

fi utilizat calcul.torul personal in cadrul or•lor dtt f izica. 

c,api t.ol ul OSCILATU . 

Au fost •laborat.• 5 Pt"091'"- pantru ac••st.a t-., aici fi i nd 

p rezentate pri-le 4 i ndicindu-- acxlul lor de utilizare i n 

c adrul lec:tiilor • 

._ OSCILATIU .,_ 

Lect.ia inc-• cu pun...-•• in .vid■nta a aiscari i unui 

g ravit.at.ional si a unui pendul •lastic. S. trac• ,apoi la 

z area pr09raaului OSCILATII1. 
PAGINA 1 

Se vizualizeaza pa aanit.or un oscih1t.or in pe,zit.ia a 

P■ndul 

utili-

ttchi -

l ibru < PE . >. S. atrag• at.ant.ia el•vului ca •l va fi pus in a i s­

c ar.e sub arliunea unei fort.• ext.arioare.· Apasind o tasta incapa 

• isc.-- dtt oscilat.ie a oscilatorului. Elavii ab-■rva ca •isca­

rea est.• si..t.rica fata dtt PE si ca -t• par-iodica. S • d •fi 

n es t • • i •car• a osc i 1 a t. ori•• 

PAGINA 2 
Oscilatorul in pozitie de echilibru si . prin apasar- unei 

t aste, trace intr-o poziti■ oarec;are. Pazit.ia oscilatorului fatP 

de PE este indicata cu ajutorul vactorului d• paziti• y. 6 • 

d •fine• t • • 1 o n gat ia. Apasind o tasta oscilato­

r ul isi acxlifica poziti•. si siaultan - _,itor apar• i vectorul 

e longat.ie cor-unzatc;r . Tinind -asat.a o t.~sta oscilatorul va . 

riect.ua 6 ~ilatii. 

PAGINA 3 

S. aduc• Ot1Cilatorul la distant.a aaxi- fata de PE. S • d • 

f in•• t. • a• p 1 i t. u·d i n •a.Se apa- o tasta si -

aduc• osc:ilat.1r1.1t la distant.a -1- da PE, dar dedesubt.ul ei. 

PAGINA 4 
Se ur--t.• da cat.r• wlevi •iscarea siault.ana a doi 011eila­

tori cu -lit.udini di~writ.•. 

PAGINA S 

».fi~• oscilat.ia c-l■t.a. S. ur---t• d• catr• •lavi 

-n-



■iec-.a c,act~•tCl"'uîuf ~.n ~ pi~• ta .--...-ir-• tn PE. S • ~ ·a -

fin•• t • o• ci 1 • ~ i • ca• F 1 a~ a . 6" Qtra­
•t~tia ca c osctlati• c-1..t:a po4at• inc- din 1rtc• penitie • 

oscHat.artllui. a. -••• o tasta 11i - vizualiz•aza tnca o D11Cila 

U• co.plata. 

PAGiNA 6 

hfi-t• p.,.ioada si fr-tK:v.tnta. Pa ■anitar - t,,,._istr•-a 

durata si nWNnll d• oscllattt CD11Plete. S• 110licita elevilar·­

calcul z• durata umtl O!iCilatii c-lt!Pt:e si • • d •fin•• 

t • p • ,- i o 4 d 11. Se cere - - calculez• nuaer-ul de osc:11-

tii coa,,let:e din unit•t- de 1:i ■P, • • d e f i n e • t • 

f r • c v • n ta si - stabil-te relatia dintre ele. 

PABINA 7 
Prezint• aisc:ar-- siaultana • dDi osc:ilatcri cu fr-ecvante 

diferite. 

!'MINA 8 
Prezint& ■iscarea w,ui oec:tlat:cr • caruiJ fr■cWll'lta paat:e fi , 

es:>dificata de la valaar- O,la 20.r-esp.cttv 30 • 

._ OSCJLATU2 -. 

S. ,-.,_tualizeaz• nat:tunea dit 1... dit aiscare, elan9At:te. 

-lit:udina. Se t:r-11C1t -ol la ut:tlizar- ,.,._..-itui OSCILATU2. 

PASINA 1 

S. vizualizeaza - _..tt:cr o ■iscare ctrcul.-a untfor-aa a 

unui .abil. staultan su•-=--- oscil&t:ari• a ;,ruiacttei 11<11• 

- axa o,,. ••ind succ-iv tastele - vizualtz-• el0n4141t:ia v 

ca pro1acf!ttt , vectar-ului de pazttte • ■abilului ce - eisca cir-• cul.v-. 

PAGINA 2 

In t:i■P ce acibilul - ataca cin:ular - ura.-•• te v.v-iatta 
vectar'u' i •lanvatte • as::il.-1;arulct. 
PMINA 3 

Stabil-te relatia dim:re y ai,- (y proiectte a lut r>. 

PASINA 4 
Raaliz~• r-epreztintar- vra-fica a lui yaf <U. S. insista -

-r• f-tului ca ..tulul vac:1:arului y elonvatie - poate obt:ina 

la cric• -,t din r-,., ezentar- rafica. 
PAGINA 5 

La _..tul inittal oacilat:arul nu - 9a...t:e tn pazitia de 

.chilibru. S. cere ehwilar sa dateraina -1oar- elon9&ttai la 
-,tul inttial. Al>aaind c tasta relatiile _.,. - ..,ito,-. 
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La un -t ulblriar o;actlatc:rul acuPa „ita pozitiw ( prin 

••-r•• unei taste. Sit c-• •levilar - det-■ina IIOdulul lui y 

la ac:-t _,,t ultar-iar. Se deduc:• 1-• da ■i<aeara. 

PAGINA 6 

Yerifica ra-un!5Ur'il• date de •levi. La apa..,.._ unei taste 

oscilatorul revin• in pozitia initiala. i.,. la o nauA apas.r• al 

oscileaza •i simultan se reprezinta grafic 1._a d• ■i9Car■• 

PAGINA 7 

».fineste faza mise.arii. Ollcilatorul -t■ in poziti• d• achi 

libru iar la un m019ent ulb1rior ·< apasind o t-ta > ajun- in pa 

zitia ~-A/2. Se cer• elevilor sa indice valoar■a ...-guaantului 

functiei sinu• din acuatia de ■iscare. Arguaantul functiei sinus 

din acuatia de ■iscare „te PI/6. S • d •fin•• t • fa­

za •isc arii. 

Ar>asind o tasta_._. ralatiila nac--•• Se cer• •levilar .­

indice POZitia oscilatorului daca faza -t• Pl/2 rad. 

PA61NA 8 

Indica pozitia 0<aeilatorului la ac-t -t. Sac.,..• elevi­

lor sa indica pozitia oscilatorului dac• f.z:a -t• 5Pl/6 rad. 

PAGINA 9 

Indica pozitia oscilatorului la acest m0111ent. 

PAGINA 10 

Ilustraaza ai9Car- oscilatorului cind faza v.ariaza d• l.a: 

o PI/2 

Pl/2 ..,. PI 

PI 3PI/2 

3PI/2 2PI 

Profesorul d • f i n • • ' t e P u 1 !I a t i • • i 

r i i O S C i 1 a t o r i i. \ 

PAGINA 11 

Evalueaza gradul d• asi ■ilar• a not:iunii d■ PUl-tie. 

-• OSCILATII3 .-

.• Ca -

Se rtNCtual i zeazâ noti unaa d• 1 ev• a vi teuri. S■ trac• apoi 

la utilizar- prograaului OSCILATI13. 

PAGINA 1 

Stabileste tevatura dintre viteza oscilat~rului •i co.-an■n­

ta - axa Oy a vitezei ■abilului c• - ■isca circul.,.. 

PAGINA 2 

Deduc• expr-ia vitezei oscilatorului in functi■ de ti-. 

I-ginea de P• ■onitor - trace in c•i•t•l• elevilor, i.,. prof-
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-ţJf ~~ i ~•"' cu ~l1t,;·U i ;s;,,..r,o vt '.t!itz~i 

P!!WlNA :S 

• ptt n ,.p.._i 1WC:CIMlli - de talrtllf - •Jun® ! A 11teb~ 1 it·e,;; 

hsH ~culeraUei. Pv'oftKCn.tl v<e di.-iJa Prin t ntl"1'!b4ri rt1U.ann­

-tul elatVilor. 
PAGINA 4 

Yiau.i:,lizee.za Ol"it!ffltarea Y(!!CtorilOI" a,r si v prin _.,.Bffl"i 

~uc~m.i,m d~ tattt~. 
_.,_ 05C1UITt 14 ._ 

Stil revad notiunăle de ll!f"lergic cimttica, energia pot.entiala. 

;i.tt~i• totala- wi t'KPf'"fflliHe lor aatffflaticei. Se scoate in 

~Yids,nta tr-fcr..-ea r&ciprm:a • mnff'9ivi potentiale in cineti 

cai ai tn"'""•• in ti-ul gill!Ca.-ii de c,ac:ilatie. Su trace la utili 

zar•• 9rO!Waa.ilui OSC:ILAT!I4. 
SE1::va«A 1 

Oscilator erlll:X\ic ( Pllftdul •l-tic 

tte;t,i libr:u. 

SECVENTA 2 

IIIC01I din pozitia de 

Prin --•-•a .s.1ccflHl!iva a unei t-t• - vizualizeaza ■isca­

rea O!loCilatorului ~i valorile fflMll'"9iilar potentiala. cinetica si 

totdl& la dif11rtte -1;&. La --•rea tastei SPACE, oscilato­

rul - d-la-.u& din pozitia initiala si sitnultan - reprezinta 

,ra~ic d-end11nta e,n.,-giai potantiÂl• si ciruttica de elangati~. 

l-a apa!iAl"ea unei taste 11• realizeaza SUllNII 

Ec + Ep • Et • con11t. 

\ Ltllct:i. .i. cantinua cu deduceraa de cat:re 

aner9iei cinetica. potential• si totale a 
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10 CLS l PilillT f\.ASH IIIIT 2! ,6r "OPRESTE CASf."TOFONUL !, !'f.iUSE Or CLS I PAPEfl 61 
1Rl6 HT I: ClS : 60 SUJ qcco 

4~ IET H~ • • 
so GO SUl qzoo: PRIHT AT 1,2; P~PER 5:ttitS!2 TO); FOR 1•2 TO 20: PRINT AT i, 

l: PAPER 71tS:t#(? TO l;AT i-1 ,30: PAPE~ S:• •: NEXT l 
55 PRINT. PA°CR 7:AT 31111"!NSTJTUTUL"1AT 4,bt"»E TEHNICA DE CALCUL";AT 5,15;" 

51':AT b.!O:"lN~OR"ATlcA ;~T 7,7;"1 UCU RE S l t• 
60 PRlNT ~T,Q,9; PAPER 1; INK 6: 0 ";AT 10,,1• OSCILATIII "1AT 11,,1 

65 PRINT PAPER 7;AT 13,2:"REALl?ATOR';AT 14,3:"Sectia sisteae 11 prograae";AT 
15,3;•infora1t1ce P!rtr~ 1nv1ta-•iAT 16,J;•aint s1 1nstru1r• in cola-•;AT 17,3; 

'borore cu";AT IB,2;"LICEUL DE MATENATICA-FIZICA"1AT 19,13:"NR.l';AT 20,71"T I" 
I SO A P. A" 
69 so su! neo 
7C IF CODE CINKEYS)=7 THEN SO SU! 9500 
SO FCR i=2 TO 201 PR!N' AT 1.I: PAPER 7:tf;tS(2 TO 11 NEXT i 
8~ P~INT AT 1,2: P~PER 5;tt;tfl2 TC I: FCR i•2 TO 201 PRINT AT 1,11 PAPER 71tf 

;tsf2 !O );AT i-1,30; PAPER 5:' ": NEXT i 
90 PRINT AT 4,10: PAPEP. 7;"TEIIA lECTIEI';AT 6,5•' NISCAREA OSCILATOP.lE' 

100 PRINT PAPER 7:Ai 11,2;"DEFINESTE NDTJUNILE:';AT 12.5:'-11scar• oscil•tori• 
';AT 13,S;"-oscilatie coeoleta";AT 14,S;"-elong•tie";AT IS,51'-••Plitud1n•"1AT I 
b,S;•-per10,da•1AT 17,5;•-frecvent•• 

I 02 60 SUB 9280 
10S IF CODE (INKEYS)=7 THEN 60 SUI 9500 
149 CLS: BEEP 0.01,7: JEEP 0.01,24: JEEP 0.05,13 
ISO LET al 1 •O 
170 CLS I PLOT 0,01 DRAW 255,0: DRAW 0,17S: DRAW -255,01 DRAII 0,-175 
180 PRINT PAPER 5; INK I; JRI6HT l;AT 1,301'1':AT IO,l1'PE "rAT 20,13;"0SCILAT 

IE IIECANICA" 
181 PLOT 48, I oO: DRAW li, O: PLOT 48, 92: DRAW I I. O: PLOT 48, 23: DRAII 11, O: 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 57,96: DRAM -6 1-8: PLOT 54,231 DRAW -3,4: PLOT 54,23: DRAM 3,4 

183 PRINT AT 6,7;'d/2';AT 14,7; d/2': PRINT INK 2:AT 10,41' ': PRINT tO;AT 0,1 
O;'Apasa o tasta': PAUSE O: PRINT tO;AT 0,10;' 

185 FOR 1•13 TO 11 STEP -I • 
186 PRINT AT 1,4;" ';AT 1+1,4;" '; PAUSE 7 
187 NEXT 1 
1S8 PRINT AT 11,4;" ' 
190 PRINT IO;AT O,O;"Pentru continuare apasa o tasta• 
200 FOR lslO TO 2 STEP -1 
202 PRINT INK 2;AT 1,4;' ';AT 1+1,4;" • 
203 PAUSE 4 
210 NEXT 1 
211 FOR 1•3 TO 18 
213 PRINT INK 2•AT 1,4;" ";AT 1-1,4;" • 
218 IF INKEYf<•>•' 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 l+l,4;' • 
22~ IF INKEY$(>'' THEN 60 TO 230 
2:ib PAIJSE 4 
227 NE,7 I 
229 IF INKEV$='' THEN 60 TO 211 
?30 IF al1=I THEN 60 TO 1232 
232 CLS: BEEP 0.01,7: BEEP 0,01,24: BEEP 0,05,13: PLOT 0,0: DRA~ 255.01 DRAW O 

,175: DRAW -255,0: DRAW 0,-17S: PRINT AT 4,3:"0PTIUNl:';AT 615;"1,·Reluare';AT 7 
.5,''.i. Continuare': PLOT 0,100: DRAW 25S,O: PRINT IO;AT 0,0; Ce dor1t:' (1/21' 
233 I• INKEY$='1' THEN 60 TO 170 
235 IF INKEY!= "2' THEN 60 TO 240 
23b IF CODE iINKEV$)=7 THEN 60 SUB 9500: CLS, 60 TO 232 
237 60 TO 233 
240 CLS: iEEP 0.01,7: BEEP 0.01,24: BEEP 0,05,13 
250 PLOT 0,0: DRAW 25S,O: DRAW 0,175: ORAW -255,0: DRAW 0,-175 
260 PRINT INK I; PAPER S; BRl6HT 1:AT l,30;'2";AT 10.l;"PE ";AT 20,IS;"ELONGAT 

IA y": PRINT INK !;AT 19,25;' ' 
263 PRINT IO;AT O,!O;'Apasa o tasla' 
265 PRINT INK 2:AT 10,4;' ': PAUSE O 
300 FOR 1=10 TO 2 STEP -1 
30! IF l=b THEN 60 TO 30S 
302 IF 1=4 THEN 60 TO 310 
303 IF 1=2 THEH GO TO 320 
304 PRINT INK 2 AT I ,4;' ";AT 1+1,4:' •. 60 ro 350 
305 PRINT HJK 2 AT I,4;" ';AT l ♦ l,4;" •; PLOT 36,92: IIRAII 0,27: IIRAW -3,-41 Pl 

0;ol6p~J:f :~A~.~ =:••AT e,5;' ·, PAUSE o, PRINT AT 10,4:' ';AT 9,41" ";AT e.41" 
";AT 7,4;" ";AT ,S;~ ";AT 8,5;' •, 60 TO 350 
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310 PRINT 110: 2,AT t.41' 'tAî l+l,41• "1 Pl.1>T U,'21 IRAII 0,431 IRAII ·3,·•41 PL 
OT lt,1351 DRAII 3,·4 
~!'.~~iNr,-iRiNi1;ţ·ţ~;:t•~:;r·i.~~VS{,O~OF~~ ~;io TO 3 STEP -1, PRINT AT 1,41" 
320 PJIINT INk 21AT 1,41" "1AT l+l,41" •, PLOT 36,921 JRAII 0,59: IRAM ·3,-4: PL 

OT 36 151: DRAII 3,-4 
321 PRINT AT 5,51",air"tAT j,51" '1 PAUSE OL FOR 1•10 TO 2 STEP -11 PRINT AT i, 

41" •, NEXT i: PRINT AT 5,5! "1AT 4,5:' 1 60 TO 350 
350 IIEIT I 
351 FOR t•O TO 5 
352 FOR 1•2 TO 10 
355 PRINT lNK 21AT 1,41" '1AT 1-1,41" • 
356 IF 1•9 OR 1•10 THEN 60 TO 360 
357 PLOT 36,921 IRAM 0,67·8•11 PRINT AT 1+1,41' • 
.l58 PAUSE O 
?~9 PRINT AT 1+1,4:" • 
HO NEXT 1 
3'0 FOR 1•11 TO 17 
311 PRINT lNK 21AT lt ◄ 1• "1AT 1·1,41" • 
372 IF 1•11 THEN 60 O 380 
37.l PLOT 36,921 DRAII 0,8•f11•lll PRINT AT l-1,41" • 
37•' PAUSE O 
37~ PRINT AT 1·1,41" • 
380 NEXT I 
390 FOR 1•18 TO 10 STEP •I 
392 PRINT INK 21AT 1,41" "1AT l+l,41' '1 IF 1•11 VR 1=10 THEN 6D TO 400 
393 PLOT 36,921 DRAM 0,8•<11·11: PRINT AT 1·1,4;' 
394 PAUSE O 
395 PRINT AT l+t,41" • 
400 ~Erî I 
410 JCOR 1•10 TO 3 STEP -1 · 

:t~ '.~1~!101~~ î~tTr~t:1·s~1~b ~;i• 41 ' • 
414 l'LDT 36,92: DRAII 0,8•19-111 PRINT AT 1+1,4;" • 
4!6 f'AUSE O 
418 PRINT AT 1+1,4; 0 • 

420 NEJT I 
♦21 N:lT t 
425 J< all•I THEN 60 TO 1232 
440 C.S t JEEP 0,01,7: JEEP 0,01,24: JEEP O.OS,13; PLOT 0,01 DRAM 255,0: DRAN O 

,1751 DRAN -255,0: llRAW 0,·175: PRINT AT 4,3;"DPTJUNl:";AT 615;"1. Reluare';AT 7 
,S1'2. Continu•re"1 PLOT 0,1001 DRAII 255,0; PRINT tO;AT 0,01 Ce doriti? (1/2)' 
445 1= INKEYS•"I" THEN 60 TO 240 
450 1= INKEYt••2• THEN 60 TO 460 
455 F COIIE I UIKEYSl •7 THEN 60 SUI '1500: CLS 1 6D TO 440 
456 SJ TO 445 

' 460 C.S I IEEP 0,01,7: JEEP 0.01,241 JEEP 0.05,13 
462 PLOT 0,01 DRAII 255,0: DRAN 0,175: DRAM -255,0: DRAN 0,-175 

1~65 PRINT INK l1 PAPER 5; JRIGHT l;AT l,30;'3';AT 10,l;'PE ';AT 20,18:'A"PLITU 
J ftlEA • 

470 FOR l•l0 TO 2 STEP ·I ,t; 
472 FRINT INK 21AT 1,4;" ";AT 1+1,4;' • 
474 IF 1<>2 THEN 60 TO 477 
475 ~LOT 36,92: DRAW 0,59: JEEP 0,1,201 PRINT AT 3,4;' ';AT 6,61'yaax =A";AT S, 

61" ': PLOT 45,120: DRAM C,7: PLOT 82,1201 DRAM 0,7 
476 PRINT IO;AT O,I01"Apasa o tasta•: PAUSE O: PRINT tO;AT 0,10;' 

":·FOR i•IO TO 2 STEP ·I: PRINT AT t,41' ': NEXT i: ~RINT AT 6,5;" ';AT S 
6•· • 

'477 PAUSE 4 
480 NEXT 1 
482 FOR 1•3 TO 18 
484 PRINT INK 2:AT 1,41' "1AT 1·1,4;"' 
485 IF 1<>18 THEN 60 TO 488 
486 PLOT 36,921 DRAN o,-59: JEEP D.1,201 PRINT AT 17,41" •,jr 14,6;~,.ax =A';AT 
13,6;' ": PLOT 45,56; DRAW 0,7: PLOT 82,56: DRAII 0,7 
487 PRINT IO;AT O,IO;"Apasa o tast••1 PAUSE O: PRINT t01AT 0,10;" 

': FOR i•3 TO 18: PRINT AT i,4;' ": NEXT i: PRINT AT 14,S;" ~;AT 13,6;' ' 
488 PAUSE 4 · 
-489 NEXT l 
492 CLS: liEEP 0.01,71 JEEP 0.01,24: JEEl>-0.05,13: PLOT 0,0: DRAM 25S,O: DRAN O 

,175: BRAN -255,0: DRAM 0,-175 
494 PRINT PAPER 5; !Nr!; IRIGHT t;AT 1.~o,•4•;AT 20,lO;"A"PLiTUDINI DIFERITE" 

;AT 10 !;"PE "tAT 10,ll;"PE ";AT 12,2;"1";AT 12,12•"2'; PRINT INK I; PAPER 5;AT 
6,20;' ;AT 7,20;" Al<A2 ";AT 8,20; " 1 
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4~5 FOR ft~G rn f 
501 LE1 11•'?: U:7 l:!,.,,,, un "'""{it l..Eî a•t 
502 PRINT lN~ 2;AT l!i4t~ ~.~î ll•~~&J~ • 
504 i'!'!!liT Wl{ 2:IH 12,1~1• •,AT !:h&,H; • •1 !'AlJSl: 2 
506 ?k!NT !H~ 2:Aî 12-a , 141• '1AT li, 141• "1 PAUSE 2 
510 IF ~••0 THEN 60 îO 520 
51! iF sw~l THEN SO 10 53~ 
512 IF sw•2·THEN GO TO ·S40 
520 IF ltc6 HIEli! GO TO :!25 
522 Lf:T 111:11-u LET 12"12•2•a 
524 60 TO 502 
525 LET sw•t: LET a•-1 1 LET 11•71 LET 12=3 
527 60 TO 502 
530 IF 11•14 THEN SO TO ,35 
532 60 TO 522 
~~~ ~g\~w5~; LET a•h LET 11"13: LET. 12•17 
540 IF 11•10 THEN SO TO 550 
542 60 TO 522 
550 NEXT n 
551> PRINT IO;AT O, 101 "Apua o tasta•.: PAUSE 01 CLS 
557 IF .ali=l THEN 60 TO 1232 
560 CLS I BEEP 0,01,71 JEEP 0,01,24: BEEP 0.05,13: PLOT 0,0: DRAff 255,01 DRAW O 

,175: DRAW -255,0: ~RAN 0,-175: PRINT AT 4,3;"0PTIUNl:";AT 6•5;'1, Reluare'1AT 7 
,5;"2, Continuare": PLOT 0,100: DRAN 255,0: PRINT I01AT 0,0; Ce doriti? 11/2)" 
561 IF INKEY$="1" THE" 60 TD 460 
563 !F INKEY$='2" THEN 60 TO 570 
565 IF CODE IINKEYSJ=7 lHE~ 60 SUI 9500: CLS 1 60 TO 560 -
566 60 TD 561 "--.. 
570 CLS: JEEP 0.01,71 JEEP 0.01,241 JEEP 0,05,13 · 
572 PLOT 0,0: DRAII 255,01 DRAW -0,1751 IRAII -255,01 DRAII 0,-175 
573 PRINT INK 1; PAPER 51 JRl6HT l;AT t,30;'5";AT 10,l;"PE ';Al 12,2;"1';AT 20 

,13;"0SCILATIE COMPLETA" 
574 PAUSE 20: BEEP O. 1,101 BEEP O, 1 ,20 . 
575 FOR 1=10 TO 2 STEP -1 
577 PRINT INIC 21AT 1,41' ";AT 1+1,41'' • 
578 IF 1•2 THEN 60 TO 580 · 
579 PLOT 56,92+8•<10-ll: DRAII 0,81 60 TO 585 
580 PLOT 56,92+8•110-ll: BRAII 8,0,-PI: 60 TO 590 
585 PAUSE 4 
590 NEXT 1 
1>00 FDR 1=2 TO 18 
602 PRINT tNK 2tAT 1,4;" "1AT 1-1,41" • 
604 IF 1=18 THEN 6D TO 606 
605 PLOT 64,156-8•11-2): DRAII 0,-81 60 TO 608 
606 PLOT 64,156-8•11-2)1 DRAII -8,-0,-Pl1 PAUSE 2: 60 TD 610 
608 PAUSE 4 · 
610 t-'EXT I _ 
620 FOR 1•18 TO 1-0 STEP -1 
622 PRINT INK 2;AT 1,4;' "1AT l+l,4;" • 
624 IF 1=10 THEN 60 ·To 630 ' 
625 PLOT 56,29+8•118-I J, .DRAII 0,81 60 TO 635 • -
tăo6:~or 51>,92: JRAN -2,-21 PLDT 56,921 IRAN 2,~2: IEEP ,0.1,101 JEEP 0.1,201 60 

ttg :r~fE14 \ 
,1>45 PRINT I01~T 0,101"Apasa 0 tasta', PAUSE 01 PRIN[ IO;AT 0,10;' 

650 PRINT INK 1; DRI&HT I; PAPER S;AT 10,111"PE "1AT 12,12;'2': PAUSE 50 
.651 IEEP 0.1,10 · 
652 FOR 1~6 TO 2 STEP -I 
654 PRINT INK 2;AT l,14i' •;AT 1+1,14;'· • 
655 IF 1=2 THEN 60 TO 658 
656 PLOT 128,124+8•<6-IJ: DRAII 0,8: 60 TO 660 t2i ţ~fl~El~B,124+8*16-Ht DRA.11 8,.0,-Pl1 60 TO 665 
,1,1,5 t!EXT l 
670 FOR 1•2 TO 18 
672 PRINT !Jill:: 2;AT ltl~,• ';AT 1-1,141" • 
674 IF 1=18 îHEN 60 . D 676 · 
675 PLOT 136,151>-8•11-211 DRAW 0,-8t SO TO -i.78 
1,71, PLOT t36,156-8Hl-2h DRAW -8,0,-Pll PAUSE 2t SD TO 680 
&78 PAUSE ~ · 
680 NEXT l 
690 FOR 1"'18 TO 6 STEP -'f . . . 
692 PRINT IffK 11AT 1,14;' 'tllî ·l+t.,141• • 
694 IF !=6 THEN 60 TO 700 
695 Pt.OT· 128,?9+8•(18-ll: llRAII 0,8: ill TO 705 
700 PLOT 128,124: DRAN - 2,-2: ~LOT 128,1241 ,RAW 2.-2: IEEf' ~.1.101 6D TO 710 
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105 1'AUSE 4 
?1!1 IIEIT 1 
720 PRIWT I01AT O,I01•A,1s1 o t••t••r PAUSE 01 CLI 
721 IF al1•l T~EII 80 TO 1232 
722.ClS I IEEP 0.01,71 IEEP o.ot,241 JEEP o.o~.tl 
724 PlOT 0 ,0: )RAII 255,0, DRAW 0,1751 PRAW •255,01 IRAII 0,•17, 
725 PRINT AT 4,l ; "OPTIUN11"1AT 6,5;"1. RPlu•r••;AT 7,5;•2, C:ntinuar••1 PLOT O, 

1001 IIRAil 2~5, (• 
726 PRINT t O:AT o,o:·t• dorit!? ,1,21• 
730 tF INKEYt••t• lHE~ ~O TO 570 
734 lf 1Nr.flf•·1· TH[II ~o TO 738 
7!5 JF CODE !!Nk[Ytl~7 THEN 80 SUI 9500: CLS: 60 TO 722 
ne so 10 no 
73t CLS: JEEP 0.01 , 71 JEEP O.Ol,2~: JEEP f> ,05,13 
740 PLOT O.O: JRAil 255,0: JRAN O 175: PR4W ·2!5,0: IRAW 0.·175 
750 PRINT INK 11 PAP[R S;AT 1,301"6":AT I0 1!1'PE •1AT 20,101"PERIOAJA Sl FRECY 

CNTA"1AI 4.1 : "Nr. d• DSt1l1t11<nl1 ;AT 4,17J ~U•At~ltl1"1 PRINT AT 6,3o;•s· 1~, lfT t•Ot lET n•Ot PRlNT AT 4,27:nJAT b,27;t 
7~7 fO R f .. ~ ! O S 
1b0 roR 1•9 TO 2 STEP ·I 
163 PRiNT INK 2rAT 1,41" ·rAT 1+1,4;" " 
71,4 PAUSE 4 
770 IJIEJT ! 
180 FOR I , J TO 1 8 
181 PRINT INK 2:AT 1,4:" ";AT 1·1,41" • 
?82 !F 1( }10 THEN 60 TO 787 
784 lET t•t+ll PRIIJIT AT 6,27,t 
787 PAUS[ 4 
190 NEIT 1 
aoo FOR 1•17 TO 10 STEP -I 
801 PRINT !Nk 2;AT 1,4;" ";AT 1+1,41" • 
802 IF 1(>10 THEN 60 !0 805 ; 
803 LEl t•t+l1 LET n•n+t: PRINT AT 4,27:n;AT 6,271t: : JEEP 0,01,101 60 TO 810 
80"i PAUSE 4 
810 NElT 1 
120 NEXT f 
830 PR!NT IOrAT 0.10:·A,111 o tast,· 
131 PAUS[ O 
8l3 FOR k ■, TO 17: PR!Hl PAPER 7;AT t,ll;" ': NEXT k 
941 PRINT IO;AT 0,101' • 
850 PRINT PAPER 7:AT 10,12:"T•t/n•12s/6c2s" 
851 FOR 1°0 TO ,O: NEIT i: PRINT IO;AT 0,10:"Ap•sa o tasta' 
852 PAUSE o 
853 PRINT t01AT O 101" • 
85C PRINT PAPER 7;AT 12,12:" •n/t•6/12s•0.5s • 
855 FOR 1•0 TO 201 NElT i: PRINT tO;AT O,IO;'Ap1s1 o t11t1• 
856 PAUSE C 
857 PRINT IO;AT O,J01' ": PRINT PAPER 71AT 16,121"c> •T•1' 
858 FOR ••O TO 201 NEXT 1: PRINT t -O; Ar 0 , 0;"P•ntru c0nt1nuar• •P•sa o tasta": P 

AUSE O 
859 IF •li•I THEN 60 TO 1232 r 
8b0 CLS I JEEP 0,01,71 !EEP 0.01,24: JEEP 0. 05,13: PLOT 0,Q: DRAW 255,0: DRAN O 

, 175: JRA~ ·255,0t llRAII 0,-17~: PRINT Ai -4,3: 'OPT!UIH: '1AT 6 5 ; 'L R@luaro';AT 7 
.~ ; ·"· Cont1nu1rr'1 PLOT 0,100: DRAM 255 , o, PRINT •O!AT o,o,lc@ doriti? (1/2)" 
861 IF INKfYfc't" THEH 60 TO 7:S8 
S63 IF IHKEY$•'2' THcN 60 TO 8ob 
164 IF CODE <!NKEVfl=7 THEN 60 SUF 9500: CLS : 60 TO 860 
865 so ·ro 86 1 , 
866 CLS: IEEP 0,01.7: JEEP 0.01,241 )EEP O.OS , !3: PLOT 0,0: DRAN 255,0t DRAN O 

, !75: DRAW ·255,01 IRAN 0.-175 
e10 PRINT INk 1; PAPER S;AT i, 30; "7":AT 20.s , ·~RECVENTE DIFERITE (!)":AT 10,1; 

•pe ',AT 10,ll;'PE ";AT 12,2:": ' :AT 12 , 12;"2' : FOR ~•6 TO 13: PRINT PAPER 7;AT 
Ll9 ; ', NEXT k: PRINT PţJ>ER 7; INK 1;AT 7,20;' 1( 2';AT 10,20:•ntr';AT 
12, 70;"r,2•" 

877 LE T nl•C: LET n2•0: Pt lN ! P~PER 71Al J0,231nl ; AT 12,231h2 
87t FOR n•O 10 b 
880 LET il•lO: LET 12•101 LET s••O: LET •1 2 1: LET a2=1 
890 PRINT INK 2;AT 11,4;' 'fAl ll+al , 4:" ' 
8'12 FR!NT !NI: 2;AT 12,14:' •AT 12+a2,14;" '1 PAUSE 2 
894 PRl~T INK 2:AT 12·12;14:~ '1AT 12,141" ': PAUSE 2 
900 JF •••O THEN 60 Te 920 
902 IF s ■ =l THEN 60 TO q40 
904 IF •••2 THEN SO T~ ~6~ 
906 IF •••! THEN 60 TO 980 
907 IF •••4 ,THEN SO TO 1000 

- 28 .. 



,oa IF ,.,., THEN 
910 IF •••6 THEN 
912 lF ~••7 THEN 
920 JF 12•2 THEN 
,23 LET 11•11-ait 
924 6D TO 890 

so fO 1020 
60 TO 1040 
80 TO 1060 
60 TO '125 
LET 12•12-2•12 

925 LET 11•51 LET •••lt LET 12•-11 LET 12•2 
927 6D TO ·e,o . 
940 IF 12•10 THEN 60 TO 943 
942 80 TO 923 
943 lET 12•121 LET sw•2: LET al•-1: LET 11•2 
945 80 TO 1'10 
960 IF 12•18 THEN 60 TO 963 
961 80 TO 923 
963 LET 11•61 LET aw•3: LET l2•181 LET 12•1 
965 60 TO 890 . 
980 IF 12=12 THEN 80 TO 985 
982 BD TO 923 
985 LET n2•n2+1: PRINT PAPER 71AT 12,231n21 LET 12•10: LET 1••41 LET 1l•-lr LE 

T I 1~10 
987 60 TO 890 

1000 IF 12•2 THEN 60 TO 1005 
1001 80 TO 923 
1005 LET •••5: LET 12•-1: LET 12•21 LET 11•15 
1007 80 TO 890 
1020 IF 12•10 THEN 60 TO 1024 
1022 60 TO 923 
1024 LET •••61 LET 12•12: LET al•l1 LET 11•11 
1025 60 TO 890 
1040 lF 12•18 THEN 60 TO 1045. 
1042 · 80 TO 923 
1045 LET sw•7: LET ll•l41 LET 12•18: LET 12•1 
1046 60 TO 190 
1060 lF 12•12 THEN 60 TO 1080 
101,1 60 TO 923 
1080 LET nl•nl+I: LET n2•n2+11 PRINT PAPER 7;AT I0,231nl1AT 12,î3in2r NEXT n 
1090 PRINT INK 2:AT 10,4;' ';AT 10,141' ':AT 11,41 ":AT 11,141 
1091 PRINT tO;AT O,O;'Pentru continuare 1p1s1 o t1sta'1 PAUSE O 
1100 IF ali•I THEN 60 TO 1232 
1101 CLS I JEEP .0.01,7: JEEP 0.01,24: JEEP 0,05,13 
1102 PLOT 0,01 DRAM 255,0: BRAN 0,175: DRAW -255,0: »RAW 0,-175 
1103 PRINT AT 4,3;~0PTIUNI1'1AT 6,5;'1. Reluar•"1AT 7,5;'2, Continuare': PLOT O, 
100: JRAW 255,0 
1104 PRINT tO;AT O,Ot'Ce dorit!? 11/21' 
1105 IF INKEV$••1• THEN 80 TO 866 
1107 IF INKEY$='2' THEN 60 TO 1110 
110~ IF CODE IINKEY$l•7 THEN 80 SUI 95001 CLS 1 60 TO 1101 
1109 60 TO 1105 
1110 CLS : BEEP 0.01,71 JEEP 0,01,24: BEEP 0,05,13 . 
1112 PLOT 0,0: JRAW 255.0: DRAN 0,175: DRAW - 25S,O: DRAM 0,-17S 
1120 PRINT INK I; PAPER 5:AT t,30;'8';AT 10,l;'PE ';AT 20,9:'FRECVENTE DIFERITE 

(2)' 
1122 FOR t=4 TO 101 PRINT PAPER 71AT k,16;' '1 NEXT t 
1125 LET nc9 
1126 PRINT PAPER 71AT 5,171' I' 
1128 .FOR P"O TO 2 
1130 FOR 1=9 JD- 2 STEP -1 
1132 PRINT INIC 21AT 1,4!' '1AT l+l,'4:' ' 
1134 PAUSE n . 
1140 NEXT 1 
1150 FOR 1=3 "TO 18 
1152 PRINT INK 2;AT l,4t' ';AT l-1,41'' 
1154 PAUSE n 
llb0 MEXT I 
1170 FOR 1•17 TO 10 STEP -1 
1172 PRINT INK 21AT 1,4;" •1AT 1~1,4;' • 
1174 l'AUSE n 
1180 NEXT I 
1190 NEXT p ,._ 
1201 If nat TNEN 60 TO 1220 
1210 PRINT t01AT O,I01'Ap1s1 o t1st1'1 PAUSE 01 PRINT t01AT 0,101' 
1 BEEP 0.1,to: LET n•n-4 
1211 IF n•S THEN 80 TO 1214 
12t2 IF nat THEN 60 TO 1215 
I 2 l 4 PRI NT PA PER 71 AT 7, t7 I • 2•2• 1 • 1 60 TO 1128 

. 1215 PRINT PAPER 71AT 9,171• 3•J• !"1 60 TO 1128' 
1220 PRINT I01AT 01 0t"Pentru ~onU11u1re 1pn1 o tash't 'PAUSE 01 CLS t JEEP O.Ol 
,7: IEEP , o.ot,241 •EEP 0.05,13 . .. 
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l!~! ţ~f~t 0Aî'.~f~!ulifu~l. 1~:~ !:J:~i.•::r~;:;~iÎf f.'~~-~:-!!~tlnu1r•·1 PLOT o. 
100: ~l<AII 255,0 
1223 ~R!Nî I01AT O,O;"C• dor t!~ ll/%1" 
1224 rF INKEY••• t · THtN 60 ro 11:0 
1225 tf IN([Y$••2• THEN 60 !~ 12l2 
1226 lf COJE 11NKEYS>•7 THEk 60 SUI 95001 CLS 1 60 TO 1221 
1230 60 TO 142& 
12l2 LET al1•11 CLS t IEEP O.Cl,71 JEEP 0.01,241 IEEP 0.05,13 
1234 PLOT o.o, tRAW 25S,O: DRAM 0,175: tRAM -2ss.01 JRAW O -175 
1236 PRINT AT 4,31"0PTIUWl1"1AT 6,5:"1. Oscil1tle •ec1nic1J;AT 7,5L"2. Elon91t l 1 
"1AT e,51°3. Aaplitud1ne1°1AT 9,51°4. Oscilatie coapleta";AT 10,5: 5. Perioada• 
1 frtcventa";AT 11,S; 4. Frecvente diferite<ll•1AT 12,51°7, Frecvente diferitel2 
1•1AT 13.5:"a. Reluare pro9ra1" 
1240 PRINT t01AT o,01·c, dortti? 11-a,· 
1241 IF INKEYf• 0 1° THEN 80 TO 170 
1242 IF INKEY1•"2" THEN 60 TO 240 
1243 IF INKEYS••3• THEN 60 TO 460 
1244 IF INKEYS• 0 4° THEN 60 TO 570 
1245 IF INKEVs••s· THEN 60 TO 73& 
1246 IF INKEYt••6• THEN 60 TO &66 
1247 lf fNKEYs••1• THEN 60 TO 1110 
1248 lf INKEYs•·a· THEN 60 TO 49 
1249 IF CODE <INKEYSl•7 THEN 60 6UJ 95001 CLS r 60 TO 1232 
1251 60 TO 1241 
7000 LOAD ··coDE 60899: LET 1•7500 
7010 POKE 60952,J-256•JNT 11/25611 POKE 60953,INT 11/25611 RANDOftlZE USR 608991 
60 TO 10 
7500 60 SUI 95001 PAUSE 100: PRINT AT 20,11 PAPER 71•PAROLA1" 
7510 INPUT LINE Pf • 
7520 IF Pl•"DODI•• THEN STOP 
7530 PRINT AT 20,8; PAPER 01 INK 7;"NU!!!"t PAUSE 50: 60 TO 1232 
8999 STOP . I 
9000 RESTORE 90401 FOR z•I TO a, REAi z• 
9010 FOR r•O TO 7 
9020 REAi •• POKE USR zf+r,w 
9030 NEIT y . 
,n31 ~EIT z • 
9040 IATA" • 1tiN 00111100,JIN 01111110,JIN llllllll,IIN 11011111,IIN 11011111,J 
IN 11111111,J N 01111110,IIN 00111100 
9041 IATA • ",IIN 00001000,IIN 00001100,IIN 01111110,IIN 01111111,JIN 01111110,J 

~~4~og~}A0~••~:1~oggi1ggOg,IIN 00101000,IIN 01000100,JIN 10000010,IIN 01000100,1 
IN 01000100,JIN 01000100,JIN 01111100 
9043 DATA• •,o,o,o,o.o.11N 00000010,IIN 11111111,IIN 00000010 
9044 DATA• • 1•1N 00001000,IIN 00011100,J!N 00101010,IIN 00001000,JIN 00001000,J 
IN 00001000,J N 00001000,IIN 00001000 
9045 DATA• ",IIN 00001000,JIN 00001000,IIN 00001000,IIN 00001000,IIN 00001000,1 
IN 00101010,JIN 0001110~,JIN 00001000 
9046 DAT / • ",JIN 00010000,JIN 00001000,IIN 01000100,IIN 00100100,IIN 00010100,I 
IN 00010100,IIN 00001000,0 
9047 JATA • ",IIN 00001000,JIN 11001000,JIN 00001000,0,0,0,"40 
9050 RETORII 
9200 CLS I PAPER 61 IRISHT 11 INK Ot JORIER 71 CLS I PLOT O,b1 DRAN 255,01 DRAtl 
0,175 : DRAW -255,0: IRAW o,-175r RETURN · 
92&0 IEEP 0.01,71 JEEP 0,01,241 JEEP O.Oţ,131 PRINT I01AT o,10,•Ap1sa o tasta•, 
PAUSE 01 PRINT I01AT O, 101 . : RETURN 
9500 60 ~Ul 92001 PRINT AT J,21 PAPER 51tf1tS<2 TO 11 FOR i•2 lu 20: PRINT AT I , 
11 PAPER 71tS1tf(2 TO•l1AT 1-1,301 PAPER 51" •, NEXT I 
9510 PRINT AT 8,l!! PAPER 21 INK 6; 0 0 ;AT 9,s:• ftISCAREA osr 
ILATORIE "1AT JO,s;• • · 
9520 PRINT AT 3,2t PAPER 71°LICEUL »E ftATEftATICA FIZitA•1AT ~.l3; 0 NR.1•1AT S,71' 
T I ft I S O A R A 
î?!?c:~::f ~ţ,!~ 1 !l~vp;~i:s~1;:e1ti~~;~~ 1 i;~~~1l!;;~;:~:ţ.~~,a lbiA;~:i, 1trt~~· 
~Îii•~ki~:1~E:~~~.;o~~~i~i11b;cil~~1Îî2~1v~tîfv"!:it~;~ggic60899 •721 PRINT AT ir 
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~ JEF FN flll•IAli,61 ANJ 1<9l+(Ali+l,6l AIIJ 11)1 AN) i<l5ll+IAll,61 ANJ Ci>l 
4 ANJ 1<23ll+IAll+l,6l AND i>î2> 

10 DEF FN TSlkiil•IISTRS k+ T"I ANI 1•28l+IISTRS lk-ll+"T+") ANJ k()l ANI 1()2 
8l+C"T/4" AMD la1l+l"T/2" AND i•l4l+l"3T/4" ANI i•2ll • 

15 DEF FN sS(il•t• • AND i<l51+1" • AND i>l51 
20 DEF FN bSUl•I" • ANI) i•7l+I" • ANI> 1=211 . · ·./ · 
25 DEF FN slil•IAll,11 ANI> l<71 OR IIAli,11+21 AND li•7 OR·t•8 OR i•9l>:'_·•.:.·~.·.:_:_.-:-_•.-.•.,_/ 30 DEF FN tlil•li•7 OR i•l4 OR i•2I OR i•28l - _. 
31 DEF FN u<ll•48•COS lli-ll•Pl/13.3) 
32 DEF FN vlil 0 48•SIN llir1l•PI/13,31 
35 LET ts■• . • 
40 60 SUI 9060: SO SUI 9100 

NT5gT0Î:~:o~A~~Rs~~t:~~Î~2PVANr,:+ ?!Î:3~~p~:Pi~t~:t•!~ ~~xţ:iFOR i•2 TO 20: PRI 
~5 PAPER 7: PRINT AT 3111:"IN~TITUTUL";AT 4,b:"DE TEHNICA 'DE CALCUL":AT 5,15:" 

SI ;AT 6,l01"INFORftATICA 1AT 7,7:"J UCU RE 6 T I" 
• 60 PRINT AT.9,91 PAPER 21 INK 61" . ":AT 10,91" OSCILATll2 "1AT 11,9; 

65 PRINT AT 13,2:"REALIZATOR":AT 14,31"Sectia sisteae si pro9ra■e"1AT 15,3:"in 
foraatic1 pentru inv1ta~•1AT 16,3:" ■int si instruiri in cola-"1AT 17,3:"borare c 
u"1AT 18,2:"LICEUL DE ftATEftATICA-FIZICA"1AT l9,131"NR,l"1AT 20,7:"l I ft ISO A 
R A" 

69 SO SUI 9080 
70 IF CODE IINKEYS1•7 THEN 60 SUI 5555 
75 PRINT AT 1,2; PAPER 51tf;tfl2 TO I: FOR i•2 TO 201 PRINT AT i,l: PAPER 7:lf 

1tfl2 TO l;AT i-1,30: PAPER ~l• ": NEXT i 
76 PAPER 7: PRINT AT 3,10; TEftA LECTIEl";AT 5,l31"Le911"1AT 6,5;"■ i1carii osci 

lltorului";AT 7,9:"ar ■onic liniar• · · 
77 PRINT AT 10,2:•- Deducerea letii ■iscarii";AT ll,71"oscilatorului araonic"; 

AT 12,7:"linilr" 
78 PRINT AT 14,21"- Definirea fazei ■isc1rii";AT 15,71"01cllatorii ar■onice" 
79 PRINT AT 17,21"- Definirea pulsatiel ■is-";AT 18,7:"carii oscilatorii ar-•1 

AT 19,71" ■onice" 
99 60 SUI 9080 

100 LET undenl: OYER O: 60 SUI 9000: PRINT AT 1,11 PAPER 5; INK 11• LE6EA ftlSCA 
RII "1AT 1,301•1•1 SO SUI ~080: 60 SUI 9040: 60 SUI 90301 60 SUI 9080: 60 SUI 90 
151 60 SUI 90801 BD SUI 90201 60 SUB 9010: 60 SUI 9080 

110 OYER 1: FOR k•I TO 51 FOR i•I TO 28: PRINT AT A(i,11,7; INK 21" "1AT Ali+!, 
11,7;" ";AT Ali,11,Ali,2l; INK O;" ";AT Ali+l,ll,Ali+l,2):" • 

120 REft IF FN t(i)cl THEN 60 SUI 9050 
130 NEXT i1 PRINT AT 20,41 OYER 01k;"T"1 NEXT k1 OVER O: PRINT AT 20,1;" t•"1ST 

R$ lk-11; "T ": OVER lt 60 SUI 9080 ,· 
140 PRINT AT 20,11 DVER OL" "1 FOR i•I TO 31 PRINT AT Ali,lt,A(i,21; INK O 

;• "1AT Ali+l,l),A(i+l,2l; ~1AT A(i,ll,71" "1AT Ali+l,ll,7; INK 2;" "1 NEXT i: 
6~s~u~vl~8g: PLOT INK 0159,921 DRAN INK 0;0,A(4,6l-l: PRINT AT A(i-1,ll,71" ., 

PRINT AT 8,6;' ': 60 SUI 9080 
160 PLOT 59,911 DRAN Ali,5)+4,A(i,61+3: PRINT AT 8,9;" ": PLOT 78,91: DRAN -2,9 

,Pl/4: PRINT AT 9,10;" ": 60 SUB 9080 
170 60 SUB 90901 PRINT AT 1,30; PAPER 5; INK 11"2"1 60 SUI 90401 60 SUI 9030 
180 PLOT 59,91: DRAW All,51,All,611 PRINT AT 10,12;" ";AT 9,10;" "1 60 SUI 9020 

: 60 SUI 9015: 60 SUB 90101 60 SUI 9080: PRINT AT 10,12; DYER 11" ":AT 9,10;" "; 
AT 20,!; DYER O;" ' . 

190 OVER 11 FOR i•I TO 281 PRINT AT A(i,ll,A(i,2>1 OYER I; INK 01" ";AT Ali+!,! 
l,Ali+l,211" ';AT A(i,ll,7; INK 21" ";AT Ali+l,11,71" ": PLOT 59,91: llRAW u(il,v 
1!bo PLOT 59,91: DRAM o,FN fli>: PRINT AT Ali,31,71FN ss1111 PAUSE ~o: PLOT 59,9 
1t DRAN O,FN flD: PRINT AT Ali,3l,7;FN d(il 
20S IF FN tlil•I THEN PRINT AT Ali+l,ll,A(i+l,211 INK 01FN bSlil1 JEEP 0,01,15 

: PRINT AT Ali+l,ll,Ali+l,21; INK O;FN bfli) . 
206 PLOT 59,911 DRAN ulil,vlill NEXT I . 
210 OYER O: SO SUB 90351 PRINT AT 10,71 INK 21" •1 OYER I: PLOT 64,91: FOR i•O 

TO 36 STEP 31 PLOT INK 0;64+1,911 PLOT 65+i,91: NEXT I: 60 SUI 9080 
211 PRINT AT 20,1; OVER O;' ";AT 1,301 PAPER 51 INK t:"3"; FOR i•I TO 3: P 

RINT AT Ali,ll,A(i,21; OVER I; INK 01• ";AT A(i+l,ll,A(i+l,21;" ";AT Ali,ll,7;" 
';AT A(i+l.11,7; INK 2;" "1 NEXT i 
212 OVER O: PLOT lNK 0;59,92: DRAM INK O;O,Al4,6l-11 PRINT AT Ali-1,11,7;" ": 
PRINT AT 8,6;" • 
213 PLOT 59,91: DRAN A(i,51+4,A(i,61+3: PRINT AT 8,9;' ': PLOT 78,911 DRAN -2,9 

,Pl/4: PRINT AT S,10;" ": 60 SUB 9080 
~~g ~~p:W11?1!~K 01 PRINT AT 4,201"FDR"ULE"1 PAUSE 501 PRINT AT 7,17:"r•rsin ": 
PAUSE 50, PRINT AT 9,17:"r•A": PAUSE 50: PRINT AT 11,17;" • t": PAUSE SO: PRINT 
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îlT ts1 171"•) 0 1 l'APER tt 11:11: I\ ; • •••A111r. t •111T 14,i'i'i" "tlT 16,191" 
1 60 SUI 90SO o 

2!0 60 SUI 90901 P~li• AT l,3Gt ,APER S: INK l1"4" ; AT 1,J;" LESEA ft!SCAR!l "1 8 
O SUI ,;o,o, 60 SUI 'iOIS: liO SUI ••Cl!Ot 60 SU) 90201 60 6U) 90101 60 SUI '9080 

260 FOR ~•l TO 51 FOR 1•1 T~ 18 PRINT AT A!1,l ),7 ; !NK 21 OVER l:" ":AT Ali+!, 
11,71: "1AT All ,ll,Al1 ,ll; lliK o;• ":Ai IH1•!,1! ,A(1+1,21; • 
270 NEJT ii N[IT t1 PRINT AT 20,1:' t•"1Sît.l li-ll;'T 0 : 60 SUI 9080: PRIN 

T AT 20,1, nvER o,· • 
2ao PLOl INK 01121,91: lJRAII l'.!!.O: ~RAI/ -2,2: i,qţ,11 o,-,, llRAII 2,2: PLOT 135 , 43 

t tRAW 0,96: llRAW -,,-2: bRAM 4,01 lJRAW -2,2: PRINT AT 4,16;"1"1Ai 11,31; OVER I 
: •t•1 LET ••136: lET ,•(I 
284 PRINT AT 17,191 PAPER 2: JNK 61" "1AT 18,18;" y•As1nl 11 ";AT l~ 

.U: • • • 
290 FOR l•I T.1 281 PRINT AT A,i.ll,7; lliK 21 QVER t:' ~ru Al1+1,ll.7:' ":AT A( 

l,11>,IUi,211 tt.'K 01• '1AT Ali•l.11,A<,+l,2l; 
~95 PLOT 59,911 tRAW C.1(11 
296 IF' 1<15 THl"li JRAW -1,•lt &RAII 2,0: 60 TO 300 
297 tRAW ·1,1: tRAII 2,0 
300 lf 1<24 THE~ PLOT INK 2:x,91+48•SIN y: PLOT INK 2:x,91: ~RAW INK 2;0,•B 

•SJOI~ fr-2•1S<&I~ TIH4E8NtSl~R!III 
J J •" INK 21-l,-l1 JRAW INK 2;2,01 60 TO 310 

30• JF' 1>14 TNEN DAAW l~K 21•!,lt DRAW INY. 2;2,0 
310 LET ••••41 LET r•r+Pl/13.3 
3„ PAUSE 30 
317 PLOT OYER 1;59,911 JRAW OVER l;O,slil 
318 IF t< 15 THEII JIRAW IIIYERSE I: -1 , -I: IRAW INVERSE h 2, O: 60 ·o 320 

~~i· ::ţ~ 1!"~,1~ţ i+-lo'.~:l)~:: 2!~Yţ~Sto 1 ~n;0 ,oso 
330 LET adr•l001 LEI cont•340: 60 SUI 9110 
340 OVER 01 60 SUI 9000: PRJNT AT 1,lr PAPER 5; lNK 1;" LEGEA "ISCARII ";AT 1,3 

o,·s·, 60 SUI 9040: 60 SUI 9030: GO SUI 9015: 60 SUI 9020: 60 SUB 9010: PRINT AT 
20, I: OVER O;• ' 
~:o FOR 1•! TO 3: PRINT AT Ali,ll,A<1,21; OVER I: · !NI( O;" ":AT Ali+l,ll.All+l,2 

>1" '1AT llli,ll,7;" "1AT Ali+l,11,7; INK 2:" ": NEXT i: PRINT AT 20,1:"t=O';AT 7 
,13:""': 60 SUI 9080 
T3t~5f~OT, INK 0159,921 JRAM INK 010,A(4,6l-l1 PRINT AT Ali-1,ll,7;' ": PRINT A 

370 PLOT 59,91: DRAM Al1,5)+4,Al1,61+3; ~RINT AT 8,91" ·, PLOT 78,91r DRAM -2,9 
.Pl/41 PRINT AT 9,lo:• "1 60 SUI 9080 

58~ 60 SUI 9160 
3,0 PAPER 71 PRINT AT 4,20i'FOR"ULE': PAUSE SO: PRINT AT 7,17;•y • rs1n ': PAU 

SE SOr PRINT AT 9,17:"r •A: PAUSE 50: PRINT AT 15,17;"•> r • Asin ": PAPER 6: 
60 SUI 9080 
400 PRINT AT S,10; OVER I; INK o;• ";AT 4,lo;•" "1AT 5,7; INK 2;" '1AT 20,1; OY 

ERO;" "1AT 1,30; PIPER 5; INK 1; 0 6° 
410 OVER I: PLOT 64,911 IRAM 0,35: DRAK -1,-1: DRAM 2,0: PRINT AT 7,8;' ': PLOT 
59,911 IRAM 22,36: 60 SUI 9080 
420 LET und••O: LET tf•ts+• ': SO SUI 9160: LET tS•tS<2 TO l 
430 PAPER 7: PRINT AT 4119:"FOR"ULE': PAUSE SO: PRINT AT 7,16;"y=rsin( t+ ) 0 : 

PAUSE 52; PRINT Ai 9,16; r•A": PAUSE 50: PRINT AT ll,16; PAPER 2; iNK 6;" y=Asin 
I t+ ) 1AT 10,16;' ':AT 12,16;' ': PAUSE SO: PRINT AT 
13,aL• ';CHRS 8; OVEI< I: '-faza init.ia!•': PAUSE :50: PRINT AT 16, 16; 't=O=>y = 

Asin I PAPER ., 60 SUB 9080 
435 PRINT AT 5,10: OVER I: IN~ O;" ";AT 4,10;"" •:AT 5,7: INK 2;" ' 
436 OVER I: PLOT 6,,91: DRAM 0,35: DRAW -1,-1: DRAW 2,0: PRINT AT 7,8; OVER I:' 
'1 PLOT 59,91: DRAM 22,36; 60 SUI 9080 
437 60 SUI 440: 60 TO 4SO 
440 OYER O: FOR i•3 TO 17: PRINT AT 1,15; PAPER 6;U+" ': NEiT i: LET unde=!: R 

ETURN · • 
450 PLOT !NK 0;121,91: DRAW 128,0: ~RAW -2.2: DRAW 0,-4: DRA~ 2,2: ?LOT 1~9,43 

: IIRllli 0,96: l!RAW -'.:,-2: ,RA~ ~.O: DRAII -2,2: PRINT AT 4,lb:'y":AT 11,31: O\'ER I 
••••: LET x•l40: LET r•2•Pl/13,3 
454 PRINT AT 17,161 PAPER 2; !NK o;' 

;AT 19,16;' ' 
";AT 18,16;' ;=Asin( t+ ) . 

'60 FOR i•4 TO 22: PRINT AT A(1,l),7; JNK 2i qVER I;" ';AT Ali+l,1),7;' ';AT li( 
1,ll,A(1,2l: INY. O;" ';AT All+l,1),A(i+l.2!; 
470 PLOT !NK O:r,91+48•SIN r 
480 LET x=x+41 lET y•y+PI/13.3 
490 P~USE 30: NEXT 1 
500 FOR 1•1 TO 3: PRINT 111 ~:! -1), 7; !NK 2, gvER I;' ";AT Ali+l,11,7:' ·• ;AT Ali 

,l),All,2lt lNK O;' ':AT Ali+l,11,Ai,•!.2); 
505 I~ 1•3 THEN 60 TO 520 
510 PLOT INK O,x,9!+48tSJN y 
S20 LET ••x+4: LE! •=r+Pl/13,3 
530 PAUSE ~O: NEtT 1 
S40 LET •Or=~40: LET cont=550: 60 SUB 9110 
~so OVER 9: 60 su, 9000: PRINT AT 1,1; PAPER 5; INK 1 
'7': 60 SUI 9040: 60 SUI 9030: 60 SU! 90201 60 SUI 90 
560 PRINT AT 3,7; OVER 1~•-•; OYER O;"A';AT 17,71' A" 
570 FOR 1 =I TO 3: PRINT AT Ali , l l, 7; INK 2: OVER I;• 

- )2 -

• FAZA ftISCAR!l ";AT 1,30 
o 

60 SUI 9080 
;AT At1+1,ll,71" '; NEXT 



~ l"'.fff ,~ţ. v1,,,n1 J,IIQ~ !W~ 0;0,~{4,6i-1: PLOT lNK 1,s,,111: ffiAW iNK 11 f ,!4-; »e .. :tlf tlll h;;l,"l! llRIUI Ilt!C 112,01 PIUMT AT AU-1,ll,i'; • PRINT AT 9,6f 
1Aî 7 81 ikK t; •: eo SUI 9080 

590 l"Rîl<T AT!;,~,· "1 f'to·r 59,ţ'!I IRAII AlitSl+8tAU,tl ♦61 JRAII -2;01 )RAM l-,~2t 
IIRl<ti 1,11_ ri.cr :t,9H 111/\i! ~2 ,9,l'i/41 PRII! AT 'I !O; • H"1·so sui 9il8() '_.,,, > ,, 
3'ill 60 SUII 'Ht01 PRINT IIJ 4,2il; PAPER 71"l'OR!l!JLE11AT 7,1p1"pAsitt t";AT-.·t 1 l7t· e: 

APU ll !HI: b; ţr.T 9,t1,• ta• /6 ;AT 10,111' · -·"1AT-·1s;Hf 
PA!'ER 71 !Iii( 01•1•Asin ~1Af 13,171 ,~Asini /6J"1AT 15,171",,.Mi°t 60 SUJ: ~0110 · 

600 611 SUl"'i09()1 SO SUI 4401 PRINT AT 1,30; PAPER 51 INl( 1; 0 8: 110 SUB 90401 ..'.biJ 
SUI 90301 SD SUJ 90201 SC S~J 9010 . 
610 PRINT AT l,7; OVER 11•.; OVER o;•A"1AT 17,71" A"t 80 SUI 9080 

1620 FOR i•l TO 71 PRIWT AT Ati,11,71 JNK 21 OVER 11• ";AT ACi+t,ll,7;" "1 ~EiT 

630 PLOT lNK 0;59,92: JIR/IW 0,431 ))RAM -1,•t: DRAM 2,01 OYER h PRINT AT 7,6J" 
• •: PAUSE 50: PLOT 70,91: DRAM ·11,11,Pl/4: PR!NT AT 9,91" • 12°1 OVER O: 60 S9 
J 9080 . . • 

635 60 SUI 91601 PRINT -AT 4,201 PAPER 7;"FDR!IULE•tAT 7,171",=Aain l";AT 8,171 P 
APER 2• INK 6;" ••AT 9 17• 0 ta• /2 ";AT 10,17;• ";AT 11,171 
PAPER 7: INIC O;"r=A'.iin ";At 13,171'1.;Asinl 12l=A•: 60 SUI 9080 
•40 60 SUB 440: DYER 1; PLOT INI( 0;59,92:Bl!AM 0,431 DRAM -1,·lt IRAM 2,01 PRI 

NT AT 7,6;• a ":·PLOT 70,911 DRAM ·11,!1 PJ/41 PR!HT AT 9,9:"; /2°; nvER O: GO 
SUI 9035: PRINT AT 4,7; OYER t; INK 2;• 1 ;AT 4,71" ";AT 3,71 INK o,•~, DVeR o,• 
A•: 6D SUI 9080 • 
650 FOR 1•7 TO 11: PRINT AT A<i,11,7; lNK 2; DVER h~ "1AT Ati+t,t>,7;" •1 KEIT 
j . 
660 PRINT AT 1,30; PAPER 51 INK 1;"9°: PLOT INK 0;59,921 DRAW INK 010,A(4,6l­

l: PRINT AT 8,6; INK t;• •• PLOT INK 1;54fll2: JRAW INK 110,-161 DRAM INK 11-
1,11 DRAW INK 112,0: PRINT Aî 8,71" "1 PR KT AT 8,81"" · , 
665 60 SUB 9080 
670 DVER 1: PLOT INK 0;59,92: DRAW ·A14,51-8,Al4f6l+41 OYER O: DRAII 2i01 BRAI iA'o21 DRAll 1,21 ~VER 1: PLOT 68,91: DRAll -21,10,P /21 PRINT AT 9,91" -~ /6": 8V 

671 60 SUI 9160: PRINT AT 4,20i PAPER 7;"FORKULE"1AT 7,l71"y•Asin t"1AT 8t171 P 
APER 2; INK 6; 0 "1AT v,171" ts =5 /6 "1AT 10,'171" ";A 11,l 
7; PAPER 7; INK O;"y•Asln "1AT 13,17;",~Asinl5 /6l";AT 15,17;"y•A/2°1 60 SUI 908 
o 
06580Ul6D90s3u:a 69o090SIIJ: B9o0s2u0J 46400S1 UeR!NT10ATPR1 ,13,11 PTAP2ER s, lNK_11 6•010• 11s2 S8UJ 9H0t & 

01 I D „o L " A o, 11 I su „o o 
690 FOR icl TO 7: PRINT AT Ali,tl,7; INK 2; DYER 11" ";AT ACi+l,11,71" "I PAIJSE 
5: NEXT it -60 SUB 9080 
700 PLOT 5_9 91: DRAW 48,0: DRAII -2,21 IRAW 0,-41 DRAll 2,2 . 
710 PRINT Af 7,'l;"l";AT 7,15;"1 O ,_. /2°1 FOR 1•2 TO 71 PLOT 59,921 IRA!I 

FN ulil,FN viii: PAUSE 10: OYER I: PLOT 59,92: DRAM FN u{il,FN vlil1 NEXT ii PRI 
NT AT 4,7; INK 2;" "1AT 4,7; 0 0 1 0\/ER 01 6D SUB 9080 

720 FOR i=7 TO 14: PRINT AT Ali,t>,71 INK 2; OYER 11" ";AT Afi+1,11,71° •1 PAUS 
E 5: NEXT Îl 80 SUI ,oao 
.730 PRINT AT 7,4; 0 II";AT 9,15;"11 /2 ": OYER 11 FOR ic8 TO 141 PLOT 59,9 

2~ IRAII FN ulil ,FN viii: PAUSE tO: PLOT 59,92: llRAII FN ulil,FN vlilt NEXT ii PRI 
NT AT 10,71 .INK 21" ";AT 1-0,7;" •: OYER O, 60 SUI 9080 
740 FOR i=15 TO 211 PRINT AT Ali,11,71 INK 21 OVER 11" •,AT Ati+l,11,7;• •, PAU 

SE 51 NEXT i 
750 PRINT AT 13,4;"II1"1AT 11,151"IIJ 3 12•1 OYER Ir FOR 1•15 TO 211 l'l. 

8T 59,921 DRAM fN ulil,FN v<il: f>AUSE 10: PLOT 59,92: DRAM FN ulil,Fii vlilf IIEU 
i: !'RINT AT 10,7; INK 2;" ";AT 10,71" •1 OYER 01 60 SUI 9080 , 
760 FOR i=22 TO 28: PRINT AT Ati,tl,71 INK 21 OYER 1,• ~,AT ACi+l,11,71" •, PAU 

SE 51 NEXT i \ 
770 PRINT AT .l3,91"IV'1AT 13·,15; 0 IY. 3 /2 2 °1 QVER 11 FOR ic22 TO 271 PLOT 

59,921 DRAII FN· u(il ,FN vtilr PAUSE 101 PLOT 59,92: DRAM FN ulil ,FN v!tlt NEIT ii 
PRINT AT 10,7; INK 2;" "fAT 10,71" ": OYER O: BD SUI 9080 
780 LET adr=550: LET cont=790.: BD SUI 9110 
.790 DVER 01 6D SUI 90001 PRINT AT 1,1; PAPER 51 JNK t;• PULSATIA "JSCARJI "1AT 

1,, î9; • 11 • • 60 SUI 90401 &O SUJ 90301 SO SUI 90201 60 !IUi 'lOIO: PRUIT AT 20, h • 

:1g ~~~~r61t9i:1X!~M·!lt0;,J~AtvE~·î;-~~~ .. O~ER~k,,:e: lo2su1 9080 
820 60 SUB 9160 • 
821 DIM aSC7,15l . 

,830 LET a=l: LET afll, TO l•" llaca pulsatia "1 LET r=4: 60 SUI 9200 
831 LET P2: LET IIS(2, TII l=" ascihtorulul "1 LET r•61 60 SUI 9200 
832 LET ac3: ~ET aS(3, TO I=" este /2rad/s ": LET r•B: 60 SUB 9200 
833 LET a=4: LET aSll, TO )c" care va fi po "1 LET r•lO: 60 SUB 9200 
834 LET a~51 LET a$(5, TO l=" zilia ascita~': LET r=121 6D SUB 9200 
835 LET a=6: LET aSl6, TO )= 0 torului la •1 LET r=141 6D SUI 9200 
836 LET a=71 LET aS!7, TO l•" t=ls? ": LET r=16; 60 SUi 9200 
g;g ggE~ut 9ig~ i=I· TO 7; PRINT AT Ali,11 ,71 INK ' 21 • •: PLOT 59,921 !RAII Flf u(i 

l,FN vli): PRINT AT -Aii+l,11,7; IHt 2;" •1 PAUSE 20• PLOT 59,i2, tRAW Fff ultl,FH 



vUII ittn •1 'LO'T s•,•11 )!!•li t,441 IRAII - 2.-21 IRAW 4,0r IRAlb-2,21 t>ltJNT AT 
4,71 1wK 2,• 1AT 4,71 , 60 sun toao . 
h0 PLOT 59,911 IRAII 0,441 IRAII ·2,•21 IRAII 4,01 IRAII -2,2 
170 FOR 1•7 TO 141 PRINT AT A(s,11,7; lNK 21 OYER 11• •,ar A(i+t,11,71" ., NEXT 
11 CO SUI 9160 
880 ~YER 01 LET 4$17,81•"2"1 FOR a•l TO 71 Ltl r•4+(a·tl•21 60 SUI 92001 NEIT a 

1 60 SUI ,010 
190 OYER I: FOR i•l TO 141 PRINT AT Ali,ll,71 INK 21" '1 PLOT 59,92: DRAN FN uC 

11,FN •lila PRINT AT All•t,11,71 INK 2; "1 PAUSE 201 PLOT 59,921 IRAII FN ulil,F 
N •!111 NEIT 11 PLOT 59,9lt )RhN -•a.o: )RAN 2.-2, )RAII 0.4: »RAII -2,-2: PRINT A 
T 10,71 !NK 21 ":AT 10,71 ": BD SUI 9080 
900 PLOT 59,911 )RAII ·48 , 01 JIAII 2,-21 tRAII 0,4: DRAII •2,-21 PRINT AT 10,7; INK 
21" "1AT 10,J:' "1 60 SUI 9160 -···--.. 
•10 OVER 01 LET al17,!1•'1"1 LET •fl3. TO 9>•" ~ 5 /2 •,-FOR a•I TO 71 LET r•4 

•c.-t„21 60 S1IJ 92001 NEH at GO SUI 9080 
915 OYER 11 F6R l•l TO 21 
920 PRINT AT All,11,7: INK 21" "1AT Ali+l,11,7;"' 
921 IF 1<21 THl'N PLOl 59,921 DRAII FN ulil,FII vllh PAUSE 20: PLO~ 59,92: DRAN 

fN ulll,FII Yhl 
922 NEIT i 
930 OYER 11 FOR l•l lO 71 PRINT AT Ali,11,7; INK 2;" •, PLOT 59,92: DRAN F~ uCi 

l,FII •1111 PRINT ~T Ali+l,l>i7; INK 2;" "1 PAUSE 20: PLOT 59,92: DRAM Fli ulil,FN 
wli!t NEIT I: PLLT 591911 )KAII 0,44: DRAII •2,-21 DRAII 4,0t JRAII -2,2: PRINT AT 

4 71 INk 2t" •1AT 4,7: ": 60 SUI 9080 . 
934 PLOT 59,911 IRAII 0,44: )RAII -2,-2: DRAN 4,01 DRAII •2,2 
935 FOR i•7 TO 141 PRINT AT Ali,ll,71 INK 21 OYER li" "1AT Ali+l,11,7;' ': NEXT . 
I . 
940 60 SUI 91601 LET allll•' Joriti alte ': LET aSl21•' date? ID/NI ': LE ' 

l atl3l•" lati pulsatla '1 LET •tl4l•" in n I /21 si •: LET atl5l•' tlapul in se 
c "1 LET 4Sl61•' PULSATIA: "1 LET aSl71•" llflPUL1 . " 

941 FOR a•I TO 21 LET r•4+2•t1-ll1 60 SUI 92001 NEIT a 
942 PAUSE 01 IF INKEYl•'N' THEN GO TO 1000 ' 
943 IF INKEYt••t• THEN 60 TO 945 
944 60 TO 942 
945 FOR a•3 TO 61 LET r•4+2•1a-111 60 SUI 92001 NEIT a: PRINT AT 14,2611 60 SUI 
9461 80 TO 910 
946 PAPER 7: Dl" nSl311 LET n•Or LET ns••• 
.• 47 PAUSE 01 LET hl•INKEU • 
941 IF COIE t,$•13 ANI n<>O THEN PRINT• '1 RETURN 
949 IF CODE ht•l2 THEN IF n>O THEN PRINT CHRS I;" '1CHRt 8;CHRS 811 LET n•n-

11 LET nS•nl( TO nit 60 lO 947 
950 lF COJE h$•12 lHEN IF n•O THEN 60 TO 947 
9~1 IF CODE hl(48 OR CODE hl>57 THEN 60 TO 947 
952 PRINT htr" "1CHRI 111 LET n•n+II LET nltnl•ht 
953 IF n•3 THEN PRINT '' '1 RETURN 
954 60 TO 947· 
970 LET p•YAL nSI TO ni 
971 LET 1•71 LET r•4+2•1a-ll: 60 SUI 92001 PRINT AT 16,24;: 60 SUJ 946 
972 PAPER 61 LET t•YAL nfl TO nl1 LET tp•t•p1 LET k•INT (tp/411 LET r•tp-4+k 
973 IF k•O THEN 60 T~ 980 
974 FOR l•I TO k: DVER 11 FOR i•I TO 281 PRINT AT Ali,1),7; INK 2;' ';AT ACi+I, 

11, 71 • ' 
975 IF i<21 THEN PLOT 59,921 DRAII fli u(il,FN vii>: PLOT 59,92: DRAII FN iilil,Flii 
"111 
976 NEIT i 
979 NEXT l 
vao lf r•O THEN 60 TO 940 
911 FO~ i•I TO 7•r 
982 OVER I: PRINT A?' Ali,11,7: INK 2';" ": PLOT 59,92: DRAW FN u(il,FN v(i>, PRI 

NT AT A(l ♦ l,11,7: INK 2:" ': PLOT 59,92: DRAII FN u(i),FN viii: NEXT i 
990 PLOT 5q,91 
991 IF r•I THEN DRAII 0,43: DRAW -2,-21 DRAII 4,01 DRAII -2,2: 60 TO 995 
992 JF r•2 THEN DRAW •48,0: DRAM 2,-2: DRAII 0,4: DRAII -2,-2: 60 TO 995 
993 IF r•3 THEN DRAII 0,-43: DRAti -2,2: DRAW 4,0: DRAM -2,-2: 60 TO 995 
995 60 SUJ 9080: PLOT 59,91 
1196 IF r•I THEN DRAM O,U1 DRAM -2,-21 DRAII 4,0t DRAW -2,2: P!llNT Ai 4,7: !NI( 

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

K 2;" ":AT 10,7;' ': Gu !~ q99 
998 IF r•3 THEN DRAW 0,-43: »nft~ -2 , 2: DRAII 4,01 DRAII -2,-2: PRINT AT 16,7; IN 

K9~4•s~'~6 4~o 7;" • 
il\00 60 SUI 9000 
10!~ PRINT tO:AT 0,12:'R•luaa?";AT 1,12: FLASH 11" 1-4/~ "• FLASH O 
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lVH>PlWfî ;.1 '3f~,•1 - LE6EI'!- IHSCMHl i"tAT 7,5;"? • LE6i.il tlf9CARlt t1•1AT 9,51" 
3 - FAZA ftISC~~ I :AT 11.s1 4 - rULSA1i~ ftlStARII" 
1015 ,-AiJSE O 
1020 Jţ l~KEv.•·r.• &n ,HICE~ •"M" îHEN uo sus ~5551 PAUSE 01 80 10 5~ 
1030 IF 1NKEYta•t• TttEH 60 TO 100 
1040 IF l~K[YS•"2" THEN 60 li 340 
1050 IF INKEYtc•5• THEN 60 TO 550 
106C t F INrF.Yf•" 4" THEN 60 lO 790 
1065 IF CODE !INICE\'1)•7 THEN 80 SUI 5555c 80 TO 1000 
1070 60 TO 101 5 
5555 60 SUI 9000 . 
5560 PR INT AT 1, 21 PAPER 5:tf1 t$ (2 TO ); FOR i•2 TO 20: PR!Nl AT i,IJ PAPER 71 tt 
1tfl2 TO >1AT 1-1,30; f"PER 51" " : NEXT i 
5565 PRINT AT 8,71 PAPER 2: INK 6: " . ":AT 9 , 71° LEG ILE Kt SCARI I ' 
1AT 10 71" • 

O PRINT AT 3,2i PAPER 71"LlCEUL »E KATEKATICA-F I ZICA"1AT 4,13:"NR. l":AT 5, 7; " 
T I K I S O A R A 
5570 PRINT AT 13,21 PAPER 7:"REALIZATORI•:AT l~,51"pruf.tUCI~ lLEA"tAT lb.15: ' fi . 
nca"1AT 17 151"prof.KARINEL SER!AN"1AT 16,151"pr-ogru1r•'1 SO f.UI 9080i RETURN 
7000 LOAD• CODE 550001 LOAD "'CODE 60899 
7010 LET u•55000: LET b&7SOO: POKE 23675,u- 256•INT lu/2561: POJE 23676,INT (u/25 
6>1 POKE 60952,b•256+INT (b/256)1 PDKE 60953 , INT lb/2S6l1 RANDOKIZE USR 60899: 6 
O TO 5 
7500 60 SUI 55551 PAUSE 1001 PRINT AT 20,11 PAPER 71'PARO\.A1" 
7510 INPUT LINE pf 

O IF pţc•PAUL" THEN STOP 
7530 PRINT AT 20,8; PAPER O; INK 71"NU!!!"1 PAUSE. ~Ot 60 TO 1000 
8010 DATA 10,9,8,7,6 ,5 , 4, 4,4,5 , 6 ,7, 8, 9,10 , 11 , 12,13,14 , 15,16,16,16,15 ,1 4,13,12, 11 
,JO . . 
8030 DATA 13 ,13,13,12,11,I0,8,7,61 4,3, 2, l,1,1 , 1,1,2,314,6,7,8,10,11,12,13,13~13 
8050 »ATA I0,9,8,7,6,5,5 , 5,6,7,8,~,,o,10,9,11,12, 13,11,IS,15,15,14,13,12,lt,IO,I o, 10 :-· 
8070 )ATA I00,102,I02,I04,104,104,I04,104,104,104,104,104~102,102,100 ,98,98,95,9 
5,95,95,95,95,95,95,95,98,98,tOO 
8090 DATA 42i42,42,32,26,17,8,0,-8,-17,-26 , -32,-42,-42,·42,-42,·42,-32,•26,-17,-
8,0,8,l7,26,~2,42,42,42 
8110 DATA 0,7,14,20,27,34,42,42,42,34,27,19,10,4,0~-4,-14,-20 , -27 , -34,·42,-42,-4 
2,-34,-24,-15 ~7.-S,O - · 
8200 DATA 4,12,20,28,36,44,43,44,36,28,20,12,4,0,-3,-11,-19,-27,-35,-43,-42,-43, 
-35,-27,-19,-11,-3,0,0' . 
8300 DATA 46,46,38,30,22,10,0,-10,-22,-30,-38,-46,-46,-46,-46,-46,-38,-30,-22,-I 
o,o,10,22,30,3a,461 46,46 10 -
8400 DATA 6,14,22,~0,38,16,43,46,38,30,22,14,6,0,-6,-14,-22,-30,-38,-46,-43,-46, 
-38,-30,-22,-14,-6,0,0 
8999 STOP 
9000 CLS: PAPER 61 IRl6HT 1: INK 0; IORDER 71 CLS c PLOT 0,01 DRAN 0,1751 DRAN 
255,0: DRAN 0,-175: DRAW -2~5,0; RETURN 
9010 PRINT AT 10,4; PAPER 51 INK 11"PE"1 PAPER 61" "t RETURN 
9015 PRINT AT 10,131 INK 01 OVER 1,• "1AT 20,1;" t•O I RETORN 
9020 PRINT AT 10, 7; INK 21 -.OVER I; •1 RETURN ·· 
9030 FOR 1•13 TO 108 STEP 31 PLOT I,911 NEXT Ir PRINT AT 10,14:~ ':AT 11,14i"x" 
9035 FOR I•43 TO 140 STEP 3t PLOT INK O;S9,Ir. NEXT lt PRINT AT 3,7; INK O: ";A 
T 3,8:'r": RETURN 
9040 FOR i•O TO 2tPI STEP PI/45: PLOT 59+48•COS i,91 +48tSIN i: NEXT ir RETURN 
9050 OYER Or PRINT AT 20,1; " t•';FN Ttlk,il·" - "1 OYER 1: PRINT AT A( i +1,1l 
, All+l,2); INK O:FN bf{il: JEEP 0, 01,15: PRINT AT Al ! +l,ll,A(i+l , 2): INK 01FN bf 
lilr RETURN , 
9060 I>IK Al29,kl: RESTDRE 80001 FOR i•I TO 291 READ A(i,11: NEXT ii RESTORE 8020 
, FOR i•l TO 29t READ A<i,2l: NEXT ii " RESTDRE 80401 FOR i•I TO 2'11 REAI> Al i ,311 
NEXT i · 
9070 RESTORE 80601 FOR i •l TO 29: REAI> A(i,41t NEXT ir RESTORE 0080: FOR i•l TO 
29: REAJ) Ali,51: NEXT ir RESTORE 81001 FOR i•l TO 291 READ A{i,6l 1 NEXT i: RETUR 
N ' 
9080 IEEP 0.01,71 1EEP 0.01~24: IEEP o.oS,13: PRINT 10,AT o,101"Ap1s1 o t•sta"r 
PAUSE 01 PRINT •o,AT 0, 101 uYER 11'Ae•s• o tasta•, RETURN 
9090 FOR i•2 TO 171 PR!Nr AT i lt PAPER 61U1 NEXT !1 RETURN 
9100 l)Ift ,129): RESTORE 8200t foR t=l TO 29: READ alil: NEIT ! 
9101 RESTDRE 8300: DUI u l29l: FOR .1•! TO 29: READ u!i)r NElT 1 
9102 RESTORE 84001 IIN v!29lr FOR -i•l TO 29; READ vii) : NEXT ic RETURN 
9110 PRINT t01AT 0,9;'Relu1■ s•cvl!nta?'1AT 1,141 FLASH 11" D/N •, FLASH O 
9120 PAUSE O • 
9130 IF INKEYf•"D' OR INKEYS•"d" TffEN 60 TO adr 
9140 JF INKEYS•"N" OR INKEYs••n• THEN 60 TO cont 
9145 IF COtE IINKEYfl•7 JHEN SO SUI 55551 60 TO 9110 

;i~i ~gRT~.; 1?& 171 PRINT AT i ,15+unda1 OYER 01 PAPER 71tS1 NEIT i: RETURN 
9200 PAPER 7: OVER O: FOR i•l TO !4: PRINT AT r- , 15+11afla,il1" "1CHRf 8: JEEP O. 
002 , 0, NEXT i1 PRINT AT r-,15+i ; " 1 PAPER 6: RETURN 
9999 CLEAR: SAVE "OSCILATII2 LINE 70001 SAYE "UD6 "CODE 55000 , 1681 SAYE "IREAK' 
CO»E 60899,72: PRINT AT IO,I01"REJDJ INEAZA ?"1 YERIFY 'OSC IL ATl I2"1 PR INT "OK - I 
ASIC": YERtFV "UDG"COIE I VERIFY "IREAK"CODE : PRINT "OK - J Jt••• 
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1 RE~••• OSClLATl!J "' 
2 REN autor11 •• LUCIA ILEA - fiz!ca t ftARJNEL 9ERIAN - proiraB•r• • 
l ,&O TO 700~ 
4 REN 

35 LH ts,.• 
40 GO SUl '10601 60 SU) ,100 
50 OYER Ot 60 SUI '10001 PRINT AT 1,21 PAPER 51tt;tSl2 TO l1 FOR 1=2 TO 201 PRI 

NT Al ,.11 PAPER 71tt;ttl2 •TO l1AT 1-1,30; PAPER 5;" "t NEXT i 
55 PAPER 7i PRlNT AT 3,!11'IHSTITUTUL"1AT 4,6;"DE TEHNICA DE CALCUL';AT 5,15;" 

Sl"1AT 6,!0; INFORNATICA 1AT 7,7;"1 UCU REST I" . 
t,O PRINl AT '1,'11 PAPER 21 !Nk ~1• "1AT 10,9;' OSCILATll3 ";AT 11,91 . . 
45 PRINT Aî 13,21'REALIIATOR":AT 14,l1"Secti1 sist•ae •i ~rograae";AT 15,3:"in 

fora1t1t• rentru 1n,1t1-";AT 16,3:'•int si Instruire in col1-•;AT 17,3:'burare c 
u'1AT U,21"LICEUl. »E IUHENATICA-FIZICA';AT l'l,131"NR.l";AT 20,7:'T I" ISO A 
I! A" 

69 60 SUI '1080 
70 IF CODE llNKEYll•7 THEN 60 SUI 5555 
75 RANDOftlZE USR 23296: 60 SUI '1000: PRINT AT 1,2; PAPER S;tS;tl!2 TO l: FOR i 

„2 TO 20, PR!tH AT I li PAPER 7;U;U(2 TO l;AT i-1,30; PAPER 51' ": NEXT i 
76 PAPER 7: PRINT Ăl 3&10;"TE"A lECTJEl";AT 5,5;"Vitez1 5i accelerati•';AT 6,9 

;•o~ctl,tarutui•tAT 7.8: araonic liniar• 
77 PRINT AT !0,21"- Deducere• l•gii vitezei';AT 11,7:'oscilatorului araonic'; 

AT 12,71"linitr' 
78 PRINT AT 14,2;"- leducere1 le9ii accelera';AT 15,7i"tiei oscilatorului';AT 

16,7;•areonic Jini•r• • 
99 so sui 9oao 

100 RANDO"IZE USR 232961 LET unde•l1 OYER O: 60 SUI 9000: RRJNT AT 1,1; PAPER 5 
1 INK I:" LEGEA VITEZEI "1AT 1,30;'1': 60 SUI 9040: 60 SUI 9030: 60 SUB 9015: 60 
SUI 90201 60 SUI 9010: PRINT AT 11,121 JNK 01'""1AT ll,61 ·1NK 2;'P': 60 SUI '108 o . 
110 OYER 11 lNK 01 PLOT 108,921 DRAW 0,20: 60 SUI 9400r PLOT 108,112: PRINT AT 

'1,141" ": JNK 21 PLOT 5'1,'12: IRAN 0,20: 60 SUI 9400: PRINT AT 9,t,;' ': INK O: 
60 SUI 9080 ' 

120 JNK 01 ·PLOT 108,'12: DRAW 0,20: 60 SUJ 94001 PLOT 108,112: PRINT AT 9,14;' 
"r INK 21 PLOT 59,921 DRAW 0,201 60 SUI 94001 PRINT AT ' 9,6;" "1 INK O: 60 SUB 9 
080 

130 PRINT AT 11,121 INK 01'""1AT 11~61 INK 21'P'1AT 20,IJ OVER O; PAPER 6;" 

1-40 fOli i•! H! ~l PRJIIT AT 1'(i,!l,Ali,2lÎ INK 01' "tAT Ali+1,ll,A(i+l,2l;" '1AT 
A!i,ll,71 INK 2; '1AT A(i+l,ll,7;' ': NEXT i: PRIN1 AT 8,S; INK 2;'P ";AT 8,10 

1 INK 0:'""'1 INK 2i PLOT 100,120: DRAW 0,16: 60 SUI 9400: PLOT 100,136 
150 PRINT AT 6,13; ': INK 01 PRINT AT 4,111' • 
160 PLOT 100,1151 DRAW ·15,0r DRAW 2,-2: DRAW 0,1: PLOT 87,116: DRAW 0,1: DRh­

-1.-lr PLOT 97,120: DRAW -12,16: DRAW 0,-2: PLOT 86,136: DRAW 1,-1: 60 SUB '1080 
170 OYER 11 INK 2: PLOT 5'1,116: )RAW 0,20: 60 SUB 9400: PRINT AT 6,8;" ': INK O 

: 60 SUB 9080 · 
180 PRINT AT 8~5; INK 21'P''1AT 8,10; INK O;'"'': INK 2: PLOT 100,120: DRAW Q,I 

61 60 SUI 9400: PLOT 100,136 
190 INK 01 PRINT AT t,,131' ";AT 4 111' ': PLOT 100,115: DRAW -15,0: DRAW 2,-2: 

IRAW 0,1: PLOT 87,116: DkAW 0,11 DRAW -1,-1: PLOT 97,120: DRAW ·12,16: DRAW 0,-2 
1 PLOT 86,136: DRAW I,· I 
200 INK 2: PLOT 59,116: DRAW 0,201 SO SUI 9400: PRINT AT 6,8;' ': INK O: 60 SUB 
9080 . 
210 FOR i•4 TO 11: PRINT AT Ali ,!l ,71 INK 21' ';AT A!i+l,1) ,7:' ';AT A(i,ll ,A(i 

,2l: INK 01' ";AT A(i+l,ll,fdi+l,2>;' ': NEXT i 
220 INK 21 PLOT 59,111: DRAW 0,-161 l)RAW -2,2: DRAW 4,01 DRAM -2,-1: PRINT AT 8 

,8;" ";AT 7,8;'P"'1 INK O: PLOT 19,111: DRAW 0,-16: DRAN -2,2: pqAW 4,0: DRAtl -2 
,-1, PRINT Al 8,3:' ';AT 6,1:'"' 
230 PLOI 14,115: DRAW -10,0, DRAW 2,-2: DRAW 0,4: DRAW -1,-1: PLOT 16,113: DRAW 
-12,-18: DRAW 0,3: PCOT 3,921 DRAW 1,0: 60 SUB '1080 
240 RANDO"IZE USR 23296: LET unde•!: OYER O: 60 SUI 9000: PRINT AT 1,11 PAPER 5 

! INK !1' LEGEA YITEZEI '1AT 1,30;"2': 60 SUB 9040: 60 SUB 9030: 60 SUB '1015: 60 
SUI 9020: 60 SUI 9010: PRINT AT 11,lZf INK O;'"';AT 11,6; INK 2;"P': 60 SUB 908 

o 
250 OYER 11 INK -0: PLOT 108,92~ J)RAli 0,201 60 SUB 9400: PLOT 108,112: PRINT AT 

lă1:i; 9~~01NK 2: PLOT 59,92: DRAM 0,20: 60 SUB 9400: _PRINT AT 9,6;' ·, INK O: 

260 INK O: PLOT 108,92: DRAW 0,20: 60 SUB 9400: PLOT 108,112: PRINT AT- 'l,14t' 
": !NK 2: PLOT 59,92: DRAM 0,20: 60 SUB 9400: PRINT AT 9,6;' ': INK O: PRIN1 AT 
20,1; OYER 01 PAPER 61" ': 60 SUB '1080 · 
270 PRINT AT 11.12; IN Y. O:""';AT 11,b; INK 2;'P' • 
280 FOR i•l TO 3: PRINT AT A(i,!l,Ali,2); INK O;' ';AT A(i+1,Jl,A(i+1 12>i' ";AT 
A!i,11,7; l NK 2;" ";AT A!i+l,1>,7;' ': NEXT i: PRINT AT 8,5; INK 2;'P 'rAT 7,13 

: lNK O;'" .. l lNK 2: PLOT 100,120: DRAW 0,16: 60 SUB '1400: PLQT 100,136 
290 PRINT Af b , 13;" ": INK O: PRINT AT 4,11;'' 
300 PLOT 100 , 115: DRAM -15,0: DRAN 2 ,•2: DRAW 0,1: PLOT 87,116: DRAW 0,1: DRAM 

-1,-11 PLOT 97 ,1 20: DRAW -12,16: DRAW 0,-2: PLOT 86,136: DRAM 1,-1: 60 SUB '1080 
310 OYER I: !NK 2: PLOT 5'1,116: DRAW 0,20: 60 SUI '1400: PRINT AT 6,8;' ': INK O 

1 60 SUI 90SO 
330 OYER O: INK 2: PLOT 5'1,'llt DRAW uli·l>-2,v!i-11 

-,, -



f40 lNK 21 fOR i•O TO Pl/6 STEP PI/501 PLOT 59,91: IRAII t5•COS 1,15t51N I: NEXT 

3:50 INIC 01 FOR i•Pl/2 TO 2,15tPl/3 STEP PI/SO: PLOT 100,1151 J>RAII. 12•COS I ,17•5 
IN I: NEXT i: 60 SUI 9080 
351 PRINT AT 9,101 INK 2:" •: PAUSE 50: 60 SUI 
352 PAPER 7: PRJNT AT 4,20r"FORNULE•;AT 7,J71" 
9 117:"v • coş ;AT 13,17: PAPER 2; INK 61 

I ;AT 15,i71' . • 
359 LET cont•3601 LET adr•lOO: 60 SUJ 9110 

9160 
• r • A";AT 11,17•' • t';AT 

';AT, 14,!71 1 v• Aco,I 

360 RANDONIZE USR 23296: ' LET unde•I: OVER 01 60 SUI 9000: PRINT AT !,l; PAPER 5 
; INK 11• LESEA ACCELERATIEI ';AT 1,30,"3': 60 SUI 90401 60 SUI 901~: 60 SUI 902 
O: 60 SUB 9010: PRINT AT 11,12: INK O; N";AT 11,1>; INK 2;-"P': 60 SUI 9080 

370 OYER 1: PLOT 103,91: DRAM -20,0: PRAM 2,-2: DRAM 0,1: PLOT 84,92: J>RAW 1,0: 
J>RAW 0,1: PRINT AT 9,11;' ': 60 SUI 9080 
380 PRINT AT 11,12; INK 01'N';AT 11,6; INK 2;"P";AT 20,11 OYER O; !N~ 61" • 
390 PLOT 103,91: DRAW -20,0: PRAM 2,-2: DRAW 0,1: PLOT 84,92: DRAW 1,0: DRAW O, 

Ir PRINT AT 9,11;' '1 60 SUI 9080 - ··---
400 FOR i•I TO 3: PRINT AT A(i,11,A(i,2); JNK 01' ';AT Ali+l,t>,A(1+1,2l;" ';AT 
Ali,11,7; INK 2;" ";AT Ali+l,11,i:' "1 NEXT i 
410 INK 01 OVER 01 PLOT 100,115: DRAN -20,-121 DRAN 2,01 J>RAII -2,2, DRAW 0,-1: 

PRINT AT 9,11;' ": 60 SUI 9080 
420 PLOT 100,115: DRAM -20,0: DRAW 2,·21 PRAII O 41 DRAW -2 -2 
430 INK 2: PLOT 100,111: DRAM 0,-8: DRAW -2,2: ~RAW 4,01 D~AW -2,-21 PLOT 59,11 

1: DRAM 0,-8: DRAM -2,2: PRAW 4,0: DRAM -2,-2: PRINT AT 8,6;' ": 60 SUI 9080 
450 60 SUB 9036: 60 SUI 90101 PLOT 59,91: DRAW 20,12 
460 INK 2: FOR i•O TO PJ/6 STEP PI/SO: PLOT 59,91: DRAM tS•COS i,lStSIN ir NEXT 
i 
470 INK O: FOR i•PI TO ?tPl/6 STEP PJ/501 PLOT 100,1151 DRAM 14tCJS i,14•9JN i, 
NEXT i: 60 SUI 9080 '--
480 PLOT INK 2;66,91: DRAM JNK 210,121 DRAW INK 0;0,11: DRAW -2,-21 DRAM 4,0 

: DRAW -2,2: PRINT AT 8,9; OYER 11" ": 60 SUI 9080 
481 60 SUI 91601 PAPER ?: PRINT AT 4,201"FORNULE";AT 6,11,• • r• A";AT 7,171" 

a=- sin ';AT 8,17;' • t";AT 9,171"a•- Asini tl'1AT 10,17; r=Asinl tl'1AT 12,171 
PAPER 2; !NK 6;' '1AT 1~,17;" ••- J 'iAT 1 ◄ ,17;" ••- Asin t 

";AT 15,17;' =- '1AT 16,17; 0 1 60 5UJ 9080 · 
490 RANDONIZE USR 23296: LET und1•l1 OVER O: 60 SUI 9000: PRINT AT 1,1; PAPER S 

1 INK 1:' 'ESEA ACCELERATIEI ';AT 1,301'4": 60 SUI 9040: 60 SUI 9030: 60 SUI 901 
5: 60 SUI 90201 60 SUI 90101 PRINT AT 11,121 INK O;""" 1 AT 11 ,6; JNK 21 •p• 
500 OYER 11 PAUSE 50: PRINT AT 11,12; INK 01"N"1AT 11,6; INK 21'P'1AT 20,11 OVE 

R O: INK 6; • ' 
510 FOR i•l TO 11: PRINT AT A(i,11,Ali,21; INIC 01" ";AT A(l+l,ll,A(i+l,211" ":A 

T Ali,11,7; INK 2;" ";AT Ali+l,11,7;' ": NEXT i 
520 INK 21 OYER O: PLOT 59,1111 DRAM 0,-81 DRAII -2,21 DRAW 4,0r DRAW -2,-21 PRI 

NT AT 8,6;"' 
530 JNK 01 PLOT 66,91: DRAW 0,121 DRAM 0,111 J>RAW -2,-21 DRAW 4,0: DRAW -2,2: P 

RINT AT 8,9: OYER 1:" "1 60 SUI 9080 
540 OYER 11 PRINT AT 7,7; INK 21" ' 
550 FOR iRJ2 TO 17: PRINT AT A(i,ll,A(i,21; INK O;" ";AT A<i+l,ll,A(!+l,211' '1 

AT Ah,11,7; INK 21' ';AT ' AU+l,11,7;" '1 NEXT i: 60 SUI 9080 
560 OYER 01 PRINT ~T 11,3;' ': PLOT 17,66: DRAW 6,-13: DRAW -2,0: DRAN 3,2: DRA 

W -1,-2: PLOT 23,70: DRAW 14,9: DRAM -2,0: DRAN 1,-2: DRAW 1l2: INK 2: PLOT 59,7 
2: DRAM 0,8: DRAW -2,-2: DRAW 4 O: DRAW -2 21 PRINT AT 12,6; • 
570 60 SUI 9080: INK 4: PLOT 59,63: DRAM 0,-101 DRAM -2,21 DRAN - 4,01 DRAW -2,-2 

: INK O: PLOT 66,90: DRAW 0,-221 DRAW -2,2: DRAW 4,01 DRAW -2,-2: PRINT AT 12,91 
' '';AT. 14,8: !NK 4;" "1 INK O: 60 SUI 9080 
1000 RANDOKIZE USR 23296: 60 SUI 9000 ~ 
1010 PRINT IO;~T O 121'Reluae?"1AT 1 12; FLASH 11• 1/2/N "1 FLASH O 
1011 PRINT AT 8,5; 11 - LEGEA VITEZEI 1;AT 10,5;'2 - LE6EA ACCELERATIE!' 
1015 PAUSE O , 
1020 IF INKEYi=•n• OR !NKEYfR"N" THEN 60 SUI 55551 PAUSE O: 60 TO 1000 
1030 IF INKEYS="l' THEN 60 TO 100 
1040 IF INKEV$•'2' THEN 60 TO 360 
1065 IF CODE IINKEY$1=7 THEN 60 SUI 555S: 60 TO 1000 
1070 60 TO 1015 
5555 RANDONlZE USR 23296: 60 SUI 9000 
5560 PRINT AT 1,2; PAPER S;tS;t$12 TO 11 FOR !=2 TO 20: PRINT AT i,11 PAPER 7;tS 
;t$(2 TO >1AT i-1,301 PAPER 5;" '1 NEXT i 
5565 PRINT AT 8,8; PAPER 2; INK 61• '1AT 9,81' LEGEA VITEZEI ';AT 
10,s;• • 
~568 PRINT AT l,2t PAPER 71.LICEUL DE NATENAT!CA-FIZICA'1AT 4,131'NR.l";AT 5,71' 

~5!9NP~I~TOA~ ~3~2; PAPER 7;"REALIZATORl';AT 15,5;'prof.LUCIA ILEA';Al 16,15:'fi 
zica';AT 17,5;'prof,NARINEL SERBAN";AT 18 1 1S1"pr02raaare': 60 SUI 9080: 1ETURN 

O>PRINT AT 13,2;PAPER 71'REALIZATORl';AT 15,51 prof.LUCIA ILEA";AT 16,151'fiz 
ica";AT t7,5;'prof.KARINEL SERBAN';AT 18,1S,"progra•ar@':60 SUJ 90801RETURN 
7000 PAPER Oi INK O: JORDER O: CLS I LOAD• CODE 55000: LOAD ''CODE 23296: LOA) 
"'CODE 60899 
7005 LET u=S50001 LET b•7500 
7010 POKE 23675,u-256tINT lu/256)1 POKE 23676,INT (u/25611 POkE 60952,b-256t!NT 
I 
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}QJ~>POt..~ 7l&t~,.,.7: ,'.,:,,, l11f~~~t:1'i:!•l. n<>H,llfî lu/7561rfffl 609'52,11-2SUJWT III 
,;su:l'OfE tt>~5~ 111: ln/1561 :•UINl'O!'l!f CSF< 1>0399;60 TO 5 
7500 &O SUJ S~~~: P~J&f 100: P~l~T AT 20,t: PA PtR 7;•PARQL41• 
7510 fNPUl ll~f Fl 
75,~ tr pt~·F~ut· TN,~ STCP 
75.JO'f'R INT AT 11•, 8; F.:.Pfll (11 l!IK 71 "NU" !•, Pf<USE 501 60 TO 1000 
!010 DATA 10,9.t,J,b,S.C,C l,S, b,7,8,9.10,ll,l2 ,13, 14,15 , 16,16,16,15,14,13.t2 ,II 
,I(' 
8030 ,ATl ll,l3 ,l3,12, 11 ,1 0,$ ,7 ,6,4 ,J .2,l,l ,l ,1,l,2,3,4 ,6 ,7 , 8,t0,tl,l2,13,13,!3 
8050 tATA I0,9,8 , 7,6,5,5,5,4,;,8,9,tO,t0,9,ll,12,13,14,IS,tS,JS,14,13,12,11,10,1 
O, 10 
8070 »ATA 1?0,102,t01,lD4,1 ~4.t 04,:04,l04 .ID• . l0~,104,104,1 02 ,102,100,98,9&,95,9 
~,95,95,9~.~5.9~. ~S.~5,98,98,:tO 
f09CJ ~ATA 42,42,4:,32,26,l7,8,0,-S,·!i,-2~ , ·J2 , -~2.-42,-42 ,-42,-42,-32,-26,-17,­
e,0,8 , 17 , 2o.~2 ,4 ~,41 , 42 
fllO DATA 0,7,14,20,27.J4,42,42,42,34,27,l'l,I0,~.~.-4,-l4,-20,-27,-34,-42,-42,-4 
? . -34,-24 , -15,-7 ,-5.0 
aJOO :~TA •e.4b ~J e ,~o. 22,10.o ,- 10,-22,-30 , -lf,-4b,-46.-46,-4b t-46,-381-30,-22.-1 
o.o,10,;~.l0.38,4b.(b,4b,O 
840C D~ lr b,l•.; J.Jv , J 3,4b,43,44,38,30,22,l4 , o,0,-6,-14,-22,-30,-38,-46,-43,-46, 
-38,-~o.-i2,-14,-b,0,0 
!'l'lq STOP 
'1000 CLS: PAPER 6: IRl&HT I: INY. O: !ORDER 7: CLS I PLOT O,Ot }RAM 0,175: DRAM 
255,0t DRP • 0,-175: tRAM -255,0: RETURN 
'1010 PRINT Al !0,41 PAPER 51 lNk l;"PE"1 PAPER 61" ": RETURN 
9015 PRINT AT tţ,13; INK 01 OYER li" ";AT 20,11" t•O": RETURN 
'1020 Pl<INT H 10, 7: lNr. 2: OVE!! l; •, IIETURN . 
'1030 FOI' lzl3 TO 108 STE? 3: FtOT ! , 91: llHT l; PRINT AT 10,t•:• •;AT tt,14t•x•' 
903:1 fO~ 1•43 Hl 140 STEP 3: PLOT INK 0;5'1,1: NEXT l1 PRINT AT 3,7; INK 01 ":A 
T Z,8;",": RETURN 
9036 FOR l•l3 TO JOS SlEP 3: PLOT lNK 011,'1I: NEXT 1.: PRINT AT 10,14; INK o:• •' 
rAT 11.l41"x" 
9037 roR 1•43 TO 140 SlEP l: PLOT 5'1,1: NEXT I: PRIN~ AT 3,7: INK o;• ·:AT 3,e:· 
r •: RETVRN 
90,0 fOR i•O 10 2•PI STEP Pl/451 PLOT 59+48tCOS i,91+48•SIN ii NEXT i: RETURN 
9060 Dl" A!29,6): RESTORE "8000; FOR iul TO 291 READ A!i,ll: NEXT i1 RESTORE 8020 
: FOR i•l TO 29: READ Al!,21: NEXT it RE,STORE 8040: FOR i•I TO 291 READ A!i,31: 
IIElT i 
9070 RESTORE 8060: FOR i•! TO 29: READ A<i ,41: NEIT i: RESTORE 8080: FOR i•I TO 
291 READ Ali,5)1 NEXT i: RESTopr eioo: FOR i•I TO 29: READ Ali,6): NEXT ii RETUR 
N 
9080 IEEP 0.01, 7 : ICEP 0.01,?41 BEEP 0,05,13: PRINT tO;AT O,Jo:•Ap•s• o t•st•"t 
P~USE O: rrtwT 10:AT 0,10; OYER l;"Ap•s• o tast•: RETURN 
9090 FOR i•2 TO l7: PR!ijT ~Ţ i,I: PAPER b;tf: NEXT i: RETURN 
'1!00 RESlORE 8300: DI" u 129>: FOR i •I TO 29: REA) u!i l: NEXT i 
9102 RESrDRE !f400: DII! \'1291: FOR i=l TO 29: READ v (il: NEXT i: RETURN 
9110 ~Rl~T tO;AT 0,9:"Relu•• s~tventa?':AT 1,14; FLASH 1;• D/N •: FLASH O 
'1120 PAUSE O 
'll3o IF INKEYfc"D" OR INKEYS•"d" THEW SO TO •dr 
9140 IF !NY.EYS•"N" OR )NKEYt•·n· THEN sa TO cont 
'1145 lf CODE (INKEYfl•7 lHEN 60 SUI 5555: GO TO 9110 
'1150 60 TO 9120 
Q\1,0 FOR i•3 TO 17: PRINT AT i ,15+ur,de; OYER O; PAPEI! 7;U: - NUT i: RETURN 
•coo ORAW ·2,-2: DPAW 4,0, DRAW -2,2: RETURH 
999q CLfAR: SAVE ·csc)LAlll3. LlNE !: SAYE "UDS"COD[ 55000,1681 SAYE "STERS"COD 
E 21296,4S: SAYE "JREAK"CODE 60899,72: PRINT AT 10,10:"REIOJINEAZA'": YER!FY ·os 
CILATll3": PRINT "OK - IASIC": VER!FY "UDG"CODE: PRINT •oK - UDS": YERIFY "STER 
s·co»E: YER!FY "IRE~K"CODE: PRINT "OK - Jytes" 
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\ ~-· ••co1E 608991 PDKE 60952,6666-256tJNT 16666/25611 PDKE 60953,JNT (6666 
/2561, RAN6D~IZE USR ,oa,,, ao SUJ 9000 

3 DVER Ot INVERSE Ot 60 SUJ 9900 
4 LET qt•• • 

·s LET sw•O 
10 PAPER 7; INK 3t JRl6HT l1 CLS 
20 PLOT o.o, IRAII O,t75: »RAM 255,01 JRAM o,-t7Si IRA~ -is5,0 
30 PRINT AT 1,51"ENER6IA OSCILATORULUl";AT 3,121 AR"ONIC ~g taoluis~~~g: DRAII ~12-35,0: DRAW o,-30: IRAN -212+35,01 DRAM 0,30 

60 PRINT DVER l;AT 7 6;".";AT 8,7; INK O;" "; !Nr. 2:' • 
70 PLOT 103,72: DRAW 7tJ3•6,0: tRAN 0,-17: MIAN -7tl3-6,01 DRAM 0,171 PRINT AT 

13,27;• • 
t!~2ţ?~T 0 !03,48: DRAW 7•13+6,0: DRAII 0,-171 DRAM -7•13-6,0; DRAM 0,171 PRINT AT 

90 PLOT 103,24: DRAN 7•13+6,0: DRAII 0,-17: DRAM -7•13-6,01 IRAN 0,171 PRINT AT 
19,27:" • 
110 PRINT OYER 1; INk 4; PAPER 61AT 9,8;" 

RAII 160,0 
120 LET 1•108: FOR 1•94 TO SO STEP -1;5, PLOT X,V1 NEXT Y 
130 LET 1=203: FCR V•94 TO 80 STEP -1.S: PLOT X.V: NEXT Y 
lbO FOR 1•108 TO 203 STEP l,S: PLOT l,801 N~lT X 
170 PLOT 108,80: DRAII S,-5: PLOT 108,80: DRAII S,5 
180 PLOT 203,801 DRAM -S,S: PLOT 203,80: DRAM -S,-S 
190 PRINT AT 11,19;"d" 
192 LET YY•2S 

"1 PLOT 64,103: D 

195 PRINT IO;AT 0,01 
iscarea corpului" 

. • ApantL o tuta p1ntru a yizu•- liza • 

200: FOR N=l TO 13: PAUSE ~: 60 SU) 50001 LET iw•I 
210 60 SUB 6000 
215 60 SUB 70001 60 SUJ 80001 60 SUI 7500 
216 IF INKEY$•" • THEN LET N•l4: NEJT N: 60 TO 500 

~ig -~g~TN~l2 TO 2 STEP -l: LET sw•-1: PAUSE O: 60 SUI 50001 80 SUI 6000: 60 SUI 
7000: 60 SUI 8000: 60 SUI 76001 If lNKEYf•" • THEN LET N•I: NEXT N: 60 TO 500 
240 NEXT N: 60 TO 200 
500 PRINT AT 0,1;" 
, •: PLOT O, 175: ])RAM I Nk 

AT 2,11" 
AT 5,7;' 
NT AT 8;7;" 

•, NEXT i 

•;AT 4,t;• 
3;255,01 PRINT AT 1,1;' 

"1AT 3,1;" 
•. 

. ": PRINT' 
";AT 6,7;' 

": FOR i=l3 TO 20: 
': INPUT •••: PRI 

PRINT AT i,!;' 

501 PLOT 5,82: DRAW !Ot8+4,p: DRAM 0,3•1-8)-4: DRAW ·10•8·4,0: DRAM 0,3•8+4: PR 
!NT AT 12,1;" •lkYA2l/2";AT 14,1;" • - ": INVERSE I: PLOT 102,72: DRAII 8•13+1,0: 

PLOT 102,24: DRAII 8•13+1,01 INVERSE O 
502 PRINT AT 20,27;"Y";AT 13,21:"E": INVERSE 1: PLOT 102,24-17: DRAW 13t8+1,0: 

INVERSE O 
503 PLOT 110,101 DRAW 100,0: DRAW -5,S: PLOT 210,101 DRAW -5,-S: PLOT 158,10: D 

RAW 0,60 
S04 PLOT 158,70: DRAW ~s.-5: PLOf 158,701 DRAW 5,-5 
SOS INK 3: PLOT 103,175-7: DRAW 7•13+6,0: JRAN 0,-17: ])RAII -7•13-b,O: DRAM 0,17 

: PRINT AT 1,11;' • 
~! O LET x•llO: LET sss=l/1001 LET n=l1 FOR i•1 TO 99 
520 LET Y=lO+A!S (14t(1/2-l•SSSl)A2: PLOT INK 2;1,Y+I 
~21 LET YY•I0+58-Y1 PLOT INK 1:l,YY 

• 525 LET X•l+l 
526 IF 1=70 THEN PRINT AT 15,20;" ";AT 19,201" • 
530 IF !NT (l/8l=!/8 THEN LET N=N+I: 60 SUB 5000: 60 SUI 7800 
5~0 NDi I 
600 PRINT fO,AT O,IO;"Apasa o tasta': PAUSE O 
61 0 'l'!'4Cl!T 51 11 

bio i~~"b, ~ET Y•59: FOR X•IIO TO 100+108 STE~ 1,25: BEEP ,003,1: PLOT X,Y1 NEX 
T ,: PRINT AT 13,26;" • 
700 PRINT &O;"APASATI O TASTA PT, CONTINU~RE. ": PAUSE O: CLS 
710 PLOT 0,0, DRAH 0,175: DRAW 255,0: DRAII 0,-175: DRAN -255,0: LET Af• 

• OPTIUNl: 
I.RELUARE PROG. 2,TER"INARE PROS. 3.SAL 

YARE PROS. 4,REPREZENT,BILA 
': 60 SUI 8500 

720 PAUS~ O: LET Af=INKEYf: IF Ail"i""fi~-Ai5"ij""TA~~--iEtP·:1;ii 60 TO 720 
730 IF A•=•1• THEN RUN 
740 IF A$• ' 2" THEN BEEP .1,0: BEEP ,1,4: JEEP .1,7: B~EP ,1,12: 60 SUI 7701 60 
TO 710 
750 IF A$•"3" THEN ~AVE "OSCILATll4" LINE 1: SAVE •~REAK"CODE 60899,721 JEEP 

1,0: BEEP .1,41 JEEP .1,7: BEEP ,1,121 60 TO 720 • 
760 IF A$="4" THEN 60 TO 10 
770 CLS I PLOT 2,0: DRAII 0,175: 

SIN6ER HARALD 
nr . I 

ILEA LUCIA 

DRAN 255,0: DRAN 0,-175: DRAM -255,01 LET AS• 
PROFESOR COORDONATOR: 

Noiea!tri• 1987 

~ )9 -

ELEV: 
LICEUL de ftATEftATICA-FIZICA 

Tiai sau a 



n t1t:nu1m1 fllEtm!I• n.:.-rtc•, GO M ~1 ,~m t 
1lSflHU!tU 

SOGO lf ~<•1 Ttlt~ ~ ?C S!O@ 
ilU i: r1'if.I"~N .. ,, ~,(APS!. TQ , lEl A ...... •: 11!:l J, l'RIIIT tH 8,61 lNIC 4111 
•1 lU~ li" $' 10 îi ~300 
~10~ lEî At•• "1 FC~ J•t O ~I L[T .i•As•• •, KEI , J1 PRINT AT 8.61 tNk 41A 
lt • l·l 21" "1 60 TU SlOO 
5100 lET !'·· ., FOR J2 t ro N1 lET Af=As♦• •1 IIEI! ~. PRINT AT 9,6, INK 4;A 
ft tNJ' 2; •1 SO T!I 5300 
SlCO l!ETURI 
tOOO tNK 21 lET Q•2•AIS 17-NII LET As•••, PRINT AT Iţ,tl;" •: PRINT A 

·T 14,131" •, LET •••~•11 TO ~I• PRINT AT t3,131Af1 PRINT Al l4,131A$1 
RETORN 

6666 SO SUI 7701 PRINT AT 20,l1°PARDlA1° 
U67 INPUT LlNE f'S . 
601 lF PS•"HAIIRY" THEII ŞTOP . 
-~69 PRINT AT 20,81°NU!!' 1 PAUSE 501 ClS 1 60 TO 710 
1~00 !Nk I: LET P•l2-01 LET Jt•••, PRINT AT 16,131' ": PRINT AT 17,13 
I •, lET bf•~fl! TO ,1: PRINT AT 14,131lf1AT J7,131Jt1 RETURN 
7500 LET l•4tp•••• PRINT AT 6,7t l PRINT AT 5,7; 0 

., PRINT AT S,t~•nr•v· . 
7tl0 PLOT n♦S♦ I00,1271 ,RAW L,01 IRAW ·3,31 IRAW 3,-3; IRAW -3,-3& RETURN 
7600 l{T 1•4•P•••r PRINT AT 6,71· "1AT s,1,• 

1 PRINT AT s.12+n1•v·, PLOT n•l♦ l00,1271 JRAW 1,0, JRAN 3,-3: )RAM -3,31 
tR1III 3 31 RETURN 
,a,o ttT -•2•AJS 17-nl& LET ••• ,.,1 TO~,. LET p•l2•qr LET b$•q$ 1 TO p)r PRINT 
AT 1,131 lNK 211•1 INK l1bl1AT 2,131 INK 211S1 lNK l;bS: RETURN 
aoo~ PRINT AT 19,131 INK 21At1 tNK l1JS1AT 20i131 INK 2;Af1 INK l,JS; RETURN 
ISOI OYER li FOR t• TO LEN •• , JEEP ,003,1: rRtNT af(i TO il1: NEIT it OYER o, 
RETIIRN . 
89'1~ STOP 
900t PAPER 61 IRIBHT l1 ClS I LET tS•" . 
9050 80 SUI 9200: PRINT AT 1,2, PAPER s,ts;tf(2 TO >,,-~OR 1•2 TO 20, PRINT AT i, 
11 PAPER 77tS;tf(2 TO lrAT 1·1,301 PAPER s,• ·, NEIT i 
9055 PRINT PAPER 71AT l,111°1NSTITUTUl.1AT 4,61·1E TEHNICA IE CAlCUL"1AT 5,15; 0 

s1•,qT 6,10,·tNFOR"ATtCA 1AT 7,71"J UCU REST t• 
911~0 PRINT AT 9,101 PAPER 2; INK 61" "1AT 10,101° OSCILATil4 •1AT 11, 
10, • • · • 
9065 PRINT PAPER 71AT 13.21"REALIZATOR";AT 14,3: 0 Secti1 siste■e si progr1■•"1AT 
1s,::•inf9raatice P•ntru inv1t1-"1AT 16,3; 0 ■ int si instruire in cola-"1AT 17,3; 

0 bor•r• cu 1AT 11,2;•LtCEUl IE "AT!nATICA·FIZICA";AT 19,13;"NR.1°JAT 20,7;•T I" 
I S DAR A' 

90b9 60 SUI 9300 
9070 IF COIE IINKEYfl•7 THEN 60 SUI 770 
9150 60 SUI 92001 PRINT AT 1,21 PAPER 5Jtf;tSl2 TO )1 FOR 1=2 TO 201 PRINT AT i, 
1, PIPER 7rtS;tfl2 TO >1AT i-1,301 PAPER s,· •: NEXT i . 
9160 PRINT AT '3,101 PAPER 71 INK 01"TE"A LECTIEl";AT 5,51.ENER&IA OSCILATORULUI 
"1AT 6,8;"ARftDNIC LINIAR" 
9145 PRINT PAPER ?1AT 9,2,•~tlustr•aza transforaarea"1AT I0,21"recipr0c1 • en 

\•rtifl cotan··•1AT ll,21"tilla in •n•r1ie cinatica•;AT 12,2; 0 in etscare1 de osc 
i.J ati •· 
9146 PRINT PAPER 71AT 15,21"-R•Pr•zinta gr1fic de~en-";fl,T 16,2;"denta de elo 
n,at,• • •nar-•1AT 17,21"1i•t potential•,cinetica si ;AT t!,2;"totale • oscilat 
orulul ar-•1AT t9,21"a0nic liniar.• 
9170 80 SUI 9300 
9171 IF co,E IINKEYfl•7 THEN GO SUI 770 
9172 RETURN 
•2oc CLS I PAPER 61 JRl&HT li lNK o, JORDER 7t CLS I PLOT 0,0: IRAW 255,01 ,RAN 
0,1751 IRAW -255,0: JRAW 0,-175: RETURN · 
9300 JEEP 0,01,7: JEEP 0.01,241 JEEP o.os,13; PRINT I01AT o,101•Apasa o t1sta•, 
PAUSE O: PRINT I01AT 0,101• 1 RETURN 
9900 POKE USR "h"♦O,JJN 10001000 
9901 POKE USR •h•♦ l,1111 10011001 
9902 POKE USR •h"+2,IIN 10011001 
9903 POKE USR "h"•3,JIN 10101010' 
9904 POKE USR 0 h•+4,JIN 10101010 
9905 POKE USR •h• ♦S,JlN 11001100 
9906 PDKE USR •h" ♦6,JIN 11001100 
9907 POKE USR 0 h 0 ♦7,J1N 10001000 
9908 POKE USR •1• ♦0,IIN 01001001 
9909 PDKE USR •1•+1,IIN 10010010 
9910 POKE USR •1•+2,JIN 00100100 
9911 POKE USR 0 1° ♦3,JIN 01001001 
9912 POkE USR "1"•4,J!N 10010010 
9913 POKE USR 0 1"+5,JIN 00100100 
9914 POKE USR •1•+6,llN 01001001 
9915 POKE USR •1•+?,llN 10010010 
9916 PDKE USR •J• ♦ O,llN 00111100 
9917 POKE USR 0 J•+1,IIN 01111110 
'1918 POKE USR 0 J 0 +2,JIN 11011111 
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'919 POtt-USR ·1••s.111 -neu1 u 
9920 PDKE USR •a•+4,J!N 11011!11 
9'121 PGKE USR "l"+S,Jl• tttllltt 
9922 POKE USR •; •+b,IIN 01111110 
9923 POKE USR "3"+7,!IN 00111 100 
9924 POKE U6R •c~~,ilN 1111 11 00 
9925 POKE USR "C"+! , 128 
992~ POKE USR ·c·+2 . 12a 
9927 PO KE USR •c •+3, BlH 
9921 POKE US R ' C"+4,PIN 
9929 PQtE USR • tc+~.kl N 

, 993? POKE USR "C',c,,rij 
9931 POKE USR "C "•7 ,Jln 
9932 POKE USR 'P'+O,iiN 
9g3 3 POKE USR •r•+t,128 
9934 PO~E USR "P'+2,!28 
9935 POKE USR "P"+3,BIH 
9936 POKE USR •p•+;,BIN 
9937 POKE USR "P'+S,BIN 
'19~8 POKE USR 'P'+6,BlN 
9939 POKE USR "P"+7,11N 
9940 POKE USR ·r•+o,JtN 
9941 POKE USR "T'+l,128 
99~2 POKE USR 'T"+2,128 

i1110011 
10000100 
10000100 
10(100100 -
11110◊ 11 
111 111 00 

!1110111 
10000101 
I 0000111 
:0000100 
11110100 
11111100 

9943 POKE US~ "T"+3,iIN 11110111 
9944 POKE USR "T"+4,BIN 10000010 
9945 POKE USR ·r·+s , JIN t000C0I0 
9946 POKE USR "T"+6,BIN 10000010 
9947 POKE USR •r•+7,9IN 11110010 
9948 LEi P=BIN 10101010 
9949 FOR I =O TO S1 POKE USR •g•+ I ,P: NEXT I 1. PDKE USR •g•+o , 2551 POKE USR ·•g•+7, 
p 
9950 POKE USR "D'+O,P 
9951 POKE USR "D"+O,JIN 
9952 POKE USR 'D'+l,JIN 
9953 POKE USR- "D"+2 , BIN 
9954 POKE USR "D'+3,!IN 
9955 POKE USR "D'+4,!IN 
9956 POKE USR "D'+S,BIN 
9957 POKE USR "D"+6,BlN 
9958 POKE USR "D'+7,BIN 
9989 RETURN 

10000001. 
10000010 
10000100 
1000100() 
10010000 
!0100000 
11000000 
10000000 

9990 INK O: PLOT 39 , 128: DRAN 9 ,0: DR AW o,-33: DRAW -9,0: DRAW 0,33: PRINT ~r 6, 
s; • ·:AT 7,s,· •;AT a,s;• •;AT 9,s;• • INK 3: RETURN 
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~-1• ful.:• c•r-• - produc l.-. ni_. de, at.a.t ..... ,. dtt, 

0111euor,t c!~e nu •int vizi bi le •i nt --• 9"N ·da · l;fibf!-- .1;1 

de a~i•t lat de c:•tr• •11PV1 • tlw <iLC:9.,,.a - i"'•c•t - =- ~• 
.,.,,Mat.• cu ajlltOrul --celcui-.tarului prin i-rtt&rniedt12l caru.ia ·• 

•l•"Y1 sa tnt•i•a9a -.ai bine .ac11-11t:e . fen- 11t not.i1.ll'li. • · b-e, 

din +l7 ~C• aa ÂACIN • 

Provra.ul • +o.t. c.once>ut. prntru calculator-ul 9f>ec;tn.aa· 128K 

~- • nec-i t.at un •at.iu -.u ...,..., .w -i1t • 

Confere ci.ftnit:iei -1.sia e!ect:ranJ.~• ~:..•ff----..l · - dii 

-l'Ulz.,... &1 electronilor- din .etale sub i.nf'1-t:.I ---·-..f.::tcri 

axt..-m • Pravr'A111Ul ist pror>untt - •e,cpttce„ fen-l'f!' cf1t 

-i•i• 'ter-.:r- sl -+ot:G11lwctranica 

ln studiul .aistei eltN:t:ronie11 cf.tn -1:.alw ---- ·H•itct: - la 

RUdiul isi t•llcit dM!enul> banzii de conductie. 

l>upa incarc_,._ pr09r-.alui va ---• un -.iv -c 

1. T---i•i• elact:ranice 

2. Fot-S•i• electronica 

;s. Eah•ia prtn e-fect de ci.., 

-4. tlriala autoaltK:tr'Onica 

5. Eatsia ~ar• 
6 . Di~. Trioda. 

7. Ttll'tl"Oda. 

Opt.iun- 1 a T.--..t.a electranic:a.. 

Pl!ntru in~t - cans.ider.t ~• •t.ul.-- eic:ar-11 

haotic• a elac:tront1ar in rneaua -1:alica . - lP jurul ianilCI!" 

,-a:rtt.ivi • hca -lic- -r• aet.lului un -ci,ip -el-9ct:ric de 

.stunci „-.eterul vitll!za •l W\Ui electran difl 

~et:- va +i COfflPu5ul dintre vitaza initiala a electronului ai 

vit•z• genarata de E • T04ltll! ace,,.-tra ;su fost re-a.l.iuat:e prin­

.wti-ti• -tfel 4iind -i bina insusit• l-ectia dac:atre elev 

ln c:ontinuar• - va tr1te1t la F .. ,-ltll- pr.opriu-21• de 

~-•i• elactroruca.. 
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st#-11 elac:tronllar ln a.tale la O te". stare in care. 

in _,_ta unm- avenu _t.,.tart acesti elec:t:ront · nu pat 

parasi ..talul deoarac:e gazul elecronlc in - conditif ·~·~ ,.. 

p.-ticipa·:1a eisc-.. de agitatie teratca • 1-1d.1NN1 pr-~~-~t.-'·'' 
variatia llm!l'"Oi•l electronului cu distanta in directi• nar-1• ' 
,l a euprafat;a ael:•lului la T-oK • de · •- •int Ul.!1rtraU 

SPinU electronllor c apusi pe ftac:are banda en-.eattca · c:onfore 

_principiului de excl uziune al lui Pauli > • iar electronii pina 

1• nivalul Fermi <niv.lul cu cea mai aare energie. La studiul. 

c.:cului in care T>OIC - va ~ va cua un numar de elec:t:ronl 

p.rasesc: metalul • deci supr4l'fata a.talului va r-ine im:ar~ata 

pozitiv ,intre elec:tranii 1-iti ••i supr-a f at:a ..talului va 

apar-- o -farta elac:trost:atica c~ ii va· atrage pe el~roni s i 

ac-tia - var intaarca in-,,ai dllci - !11:abUaste un echiUbr.u 

d inaaic < mmarul . elac:tronUor ce,_ din· a.tal in . Wtitat- do 

ti- -t:• egal cu ~ de electroni ·ce intra in ..tal in . 

unit:at- de t:i• > , la BUPraf«ta ..talului - -far-• o 

•c~• ,.,.,.._ cu· -af•t• ..talului .tncarc:ata· POZitiv 

. Ci-1 alac:t:ric est.fel farlNlt: va .act:iana ._. electranUor c:u 

o -farta oriantata din --t..-ior · t1PM1 •·interior. Vartatia anllr"WilPl 

. potant:iale· a elect:ranUar ·· ..t.• de ilustrata pr-tr, 
cµrb.r- grapH de PDt:antial • Se ob...va · de · •-·- foartti 

.el~ CU11 la T><lK .un -nueiir de ela::t:roni ·tt. pe nivele llit:uat.e _,. 

nivelul Far•i· cist:i;;. -•i• tereic• . si · trft: -• pe nivali 

aupariGlll"e nivalului Ferat. Jn -•~- ......-ioara a ecranului 

-t• deseNlt t:at: t:i..,ul a bucata·· dlP- -..t.a1 lâ car•· - ·.- f'Odf 

Qpt:i~ 2 1 Elid11ia fot:aelect:rantce-_, . 

„ .Faart.tt 11Pt1Ct:aculoima .din "JIUl'IC1: de -vedere al -f'-lul dl 
se produc• · la nival elac:tronc-c ·• -i•ia de •lac:trani cinci ..upt" 

.. 111etalului este . -Hcata a raza lueinoa.a de -o anueitl 
int.-it.at.e·pr-int.a o ·iepcrtanta pract.ica deo9abi-tir (fotodioda 

de -eaplu l. 

• De ac-· - incerc:at· - prezant- - pri11Ct-pal•l• fue- al• 
.aNiwilri -fotaal-.ctranic• • ,pracue si ·· deaf'.-.r- · -=-wtut 

f~ tn diferi~ codi tii · ( ten.tune, -licaa· •lai:trozH-cr · de-

.: -n -



aa!Nle' a..,. 
elllCtro:ti I • 

tn ti.-Ul na1.-u in Hrtea et.lne• • ecr--..lut ainl. _,.., . 
t.-rU• et-=t:.-unic:o la dt..._.tu ~tuni •Ucate •l~Hc:r 

t.ubului in part- sttmta i,-t.orel• 91'"dit:• • cerac:1:artst.ica 

~Iii •lec;traftic ~ dapft,dant;a --,itti cinatice • wlectrani lor 

de fr-ac"'9ftt• r.adletiei inctclant• • d9>~9il!t cintrUce 

• el~Uur • -fr..:vent.9 rlldiaUilcr incidante -,tru catozi 

din dU.,..it• (no1.no2,naS sint frecv..-it•l• de "'"" , Nl."2,K:S 

stnt c:oeiftca-1 ,j.ate 1.a tr•d partea de 

J- sint •fi-ta c•l• patru "li ale fot-1aitri sub -f-cr- dii 

::ancluzU • ..,.._ -.t.lul aer-. nu ....-.tte "'izioner•• tutunr 

.-raficelor si • tut.iror cancluztilcr provr-.rl • fost canc-u1: 

tn - fel tncl t tn crtca ~ - paab -fl "'h:i-te arte• 

erafic •t arte• 1 ... • fot-1siet cu aJutcrul unui 

- ef l• in p.-t.a • Jos • a,cr..ului. 

I 

Opt.t-. :S I Eaisia prin tri<tlci:' chP ci_. .. 

c■lar 

paaionat.i c11ra dorttt1e - - init.iaz• in aceat:a p.-ta-· • fizicii 

ai pentru careurile de el..,,i • decNrece aat•l• prin e-fact de 

ci• nu - studtaza in licau -. 

Dllca -uc- la wuPl'"afata unui -..tal un ci- electric 

.c-t• dttt..-■ina o •ic,arare • lucrului aecanic dit extract.ie 

tleci cu cit i~tansitat- ci.-ului electric ext.,.iar E -t• -i 

_.. cu atit dansitatea curentului ter--lec:tranic -i• dat.irita 

incalzirii -talului este -1 _.e. 

tlari• lntensitat- ci..,.ului electric extern pina cind 

va tlvtNI aodulul -al cu acdulul lui Es In acest caz la 

su,,r-afata -1:alvlui ci-ul electric rezultant „te· nul si 

electronii para~ -1 l.l90r -talul • ln i-ine - reprezl!!Otat 

aceasta printr-o curb~ la nivelul V-O. 

er--t- in continuare ci-ul electric -extern •1 lucrul 

aecanic de e,ctractie - •ic,areaza iar int-itatea curentului 

f electronii parasesc •et.alul chiar la excit.ari t.Rl"aice atei >. 
Acest efect de ci- .., nutlM!St• IH'ect Schottlcy 1n reprezinta o 

cor-ectie \a entisia ter,noelectroni1:a • 

Ala piHitrat acelasi aranj-,t in ec:r.n ca la 1!81isia 
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-- ter-lm:1:ranice ( in litinga s!sular- .fsn0111enuiui la nivelul 

benzii de conduc:tie i.ar tn dreapta cOdM!mtarU > 

Optiunea 4 « Emisia aut.oelec:tranica 

loc numai sub actiunea ch,;,ulut electric ext-n si -
datorea:za scaderii grosimii barierei de potential ca urftlar@ a. 
actiunii cimpului electric t cu cit cifl!Pul este mai puternic 

cu atP· bariera de ;:,ot.ential devine 111ai ingusta > • Deci bariera 

de p c. ,-itial devine auficient de ·trangparent.a pentru -• fi 

strabatuta de electronii din banda de ccnductie. In i-9ine' &111 

._fi.gurat. curba care deli·miteaza bariera de :,atont:ial • 

Si aici am pastrat acelasi aranjament in ecran ca la -isia 

termaelectranic:a si S111isia ;orin efect -de C:i!RP. 

_. _Denuati~a st efectul dinat:ran • -isia electronica secundara 
. . 

canst.a in -iterea de electroni din 9u;,rafata unui metal sub-

actiunea. 'bombardarii • lui cu electroni care au energie cinetica 
,· 

mare -. Affi 'Simulat acest fenomen prin reprezentarea· WPrdetei 

unui metal care este 'tmmbardata· de un elec:trcn cu energie 

cinetica W1!t'"G! care va scoate din metal alt:i electron! • 

In partea stin,sa ,1 ecranului am 1aimulat f-,ul ier in 

partea dreapta ·a ecranului explicarea pe- scurt· • &fei:t:ulut 

Qpt:iunea 6 I Dioda. Triada. ; 
~ 

In · cadn.il acestei .parti am i.ncercat: · sa kitpUcam functianarea 

pr! ncipalelor componente electronice care -functi-a pe baze 

efectului de em.isie t.--lec:tronica· ·•-

La dioda am studiat: -funct.ianarea pentru difarite temsiuni 

anodice s in partea st.inga·_ a· ecranului in tilliPUl executitri· sint: 

afisate carac:teri-stfca t:eare1:icil si rea-ia a diodei I in part­

dreapta -~• o- sectiune· prin· dioda cu · ajutcrul carei·a - · va 

i;,utaa uraari -functianarea ·diodei .pentru diferite tansiuni 

~cidi ce • De asemenea i n -ti l!IPUl exec:uti ei si nt · •fi-te·· sc:urt• 

~tarii • 

La trioda-- at.udiat: funct:ion.,.._ pentl"'u· - t;lii'erit:e tensiuni, 

• 49 • 



OJ>tiun•t• 7 , Tetroda. 

O -ltcat,• la -f-11 de .,..isi• eiectroi:lic-a secundara o . 
con11tib.lie tubul electroni,:: tetroc.a • 

Am ,etudtat -lunctionarea unei tetr~.p~u <li-ferite 

tensiuni anodice • dar avi.nd ten,ziune;a de gril a si teru,iunea de 

ac:r.an contrtante In timpul rularii progr-.alui au f05t 

vxplicet.e toat,, fenoa,anel• care apar Am insistat asupra 

.POrtiunii din c.,-ac:teristtca intre punctele de maxim si ftlinim le, 

cal und• f--,,ul de earisie 13eeundara se poate intel99e ...ai 

t,tne • 

· Jn ti-ul rularii , in part- dreapta a ecranului se poate 

vizi.ana 11i«K.tlarea CQIIIPortar-ii electronilor intre ecran si- anod 

iar tn partea .stin,;ia in timpul simularii sint trasate 

carec:teristtcile anodice ale tubului electronic si descrierea pe 

scurt in cuvinte a fenCMlel'lelor simulate. 

Pentru scriere pe 64 de caractere - -folosit Jaubrutinele in . 
- cod aasina al• prograaului "WINDONS" • 
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t 11E11 
2 REII 
3 llEII 
4 REII 
~ 11Ell 
i, RE~ 

-10 SIIVE :•to.a• l.lllE 2:~ 
70 l0A11 r. f .d. 
25 t:RMiE !•lo•d•z SA\IE !•to■il" I.JIii: 35 
30 LOA~ "i.f.d. • 
~5 ERASE !•to~•~ SliYE !" to~d• lf!fl: 4S 
40 LOAD •ttor ~t' 

-~s ERASE 1•1oad•1 
SO lOAI) •cpo!I" 
55 EAASE !•lo•d'1 
60 lOAJ "tllROD" 

~Yf •·toav· LlNc: 55 

SA\IE !"l oad• LtltE 6S 

65-ERASE !"lad"1 SA11E ?"t-oa<I" -Ll~ 7S 
70 LOAD "sttcotr• 
15 EAASE ••1a~d•1 &A~E !"loed" LlflE &S 
S? LDAP •tetrod" 
90 CLEAI! 429fl, LOAJ •tat~ •conE 
95 SAYE !"totl'CDDE 43000,1 2000 

t OO CLEM 363991 lOAD "tot2'COff: 
105 SAYE 1 'tot2"CODE 364001 4100 
tlO tLEAR 416991 LGAD •tat~·~oJE 
ll5 SAIIE !'totl"CODE 43700 ,7700 
tfO ClEAR 11799: lOAD "tot4'CODE 
125 SAVE !'tat4'COl>E 3l800,212(l0 
tlO CLEfiR 317991 LOAD 'totS'CODE 
13$ SA\IE ~•tot5"CODE 31800,2100 
140 LOAD -fer"CODE ••o lOAt •1,4•coDE 
tSS CLEAR 4299'1t LOAD !•nt• 
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I 11111 lttftlt l 
2 RE11 ••tortt 
I REft ... ., •• flMNIIIIEAIITU 
4 RER Calin KlEJTSCN 
$ ,i(ft licne AYRAft 
• lf:R 3005 CLEAR 36lffl lOI» !•tot2"COH l64ff 

3010 ,Af'ER 51 tllr lt IRl8HT 1r CLS 
)045 RAll?OIIIZE USR 57500r REft Sr FOR1141T 7,0,25,lr 

,URTATORII tE SARCl•A III ftETALF• 
PAPEll 7r llllt 11 tLS I PRllll • 

1049 RAlltOlllZE USR 575001 REft 61 FORftAl !,l,ll,11 PliPEfl 2: iNlC 1>1 CLS ,• PRllf.T • 
toeportare1 electro 

atlor lttert tn en•I• ••t• an1loav1 cuport1rii eoleculelor unui 912 ideal" 
f051 RANIOIIHE USR 575"• REII 71 FOR"AT 3,U,29,211 PAPE:r:~nf::.~• v~~:v:iJ!I"!i 
tei• al •l•ctronalor ret•l•I ••tallce est 1l•1to1r•• 
J055 ·i:g~Aff r:Vci?SOOt REII 51 flllHIAT 1,20,22.211 PAPER Ol INK 11 CLS: PRlllT 
JIOO FOR f•I TO 3t LET P•37000•832•Cf-l>t POKE ~690l,P-256•111T tp/256>, POKE 369 
t2,lllT (p/25611 RAll9G"IZE US~ 36900 
SIIO LU U•INICOtt Jf CODE UOl3 THEN PAU!a: 51 IIEJT f · J!~l ~f~ tt•IIMCEY•1 tf CODE tt()ll THEN ,AUSE ,, 90 TO 3100 
3245 RANJOIIUE USR 57500, REII 51 fORIIAT 7 , 0,25 , lr PAPER 71 INK 11 Cl& : PRINT -• 

APLICAI! UN Cll!P ELECTRIC" 
3249 RANJO"IZE U&R 575U~1 El! 61 FORIIAT 1, 1,31,61 PAPER 21 INK 61 CLS I PRINT• 

•• actlon1 si o 'vtt12a f• ~r!it' • 
Asupra •lectronilor 

l250 PLOT 100,1151 DRAW 40,01 DRAW ~2,21 PL0! 140,1151 PRAW -2;-21 PLOT 88,1221 

H~ :Lgf ~i.;2;R:~ -:~g: %~ol2f~.~~=~ »iA~ a.o 
l253 ,RIWT AT ll,?t•+•: PRINT AT 11,231•-• 
J255 PRINT AT 7,l11"E" I 

f257 R'1:2~A~f ~=~E~zsoo, REft 51 FOR"AT 9,20.22.211 PAPER 61 INK lt CLS: PRINT' 
3260 FOR f•I TO 4 STEP 31 LET p•37000+832•<f-l11 POKE 36901,p-256•INT (p/25611 P 
OKE 36902,INT t~/25611 JMID011IZE USR 36900 
S110 lEt tS•lNKEYl1 lf CDJE tS<>l3 THEN PRUSE 51 NEIT f 
1275 LET tf•IWKEYl1 IF COIE t•<>l3 THEN ,AUSE 51 60 TO 3260 
3490 LOAt !"t1row• 
7025 SAYE !"1•2" liME 3000 
7030 L0AI !"Io••• 
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I REtl -Nisil 2 
2 !!Elf autorii 
3 Ul! · tre,os •AABUIHIITU 
4 REN Calin KlEJTSCll-
5 REn liana AYRAII 
6 REII 

291 lOAI ! 0 tot1•co1E 43000 
300 PAPER 51 JNK 11 IRJ&HT 11 JORM~ 4: CLS 
301 IRISHT O • 
302 lET k=USR 57500: REN 101 FORftAT 0,0, 22,21t PAPER 51 INK 01 CLS 
~03 RANDOnIZE USR 57500 t REn St FORnAT 0,10,22 , 11, PAPER 61 JNK li CLS I PRJNi 

Caracteristica re1l1 1 diodei cu vid" 
r~~~e~f!t~;~s~e!:~i~:.R!"d?!~.fo~:A!1:,o,22 , 1, PAPER 61 INK 11 CLS t PRINT• Ca 

307 RANDONIZE USR 575001 REII 151 fORnAT 3,3,$,41 PAPER $1 JNK 11 CLS t PRINT •1 
a• 
308 RANDOnIZE USA 57500: REN 151 FORnAT 3,14,5,15: INK lt PAPER 51 CLS I PRINT 

•ie• 
309 RANDOnIZE USR 575001 REN 161 FORffAT 6 ,8,9,91 IHK 1 : PAPER 51 CLS I PRINT ·u ••• 310 RANDOl'IIZE USR 57500-i REN 161 FORnAT 6 , 19 , 9,20, INK l t PAPER ~1 CLS t PRINT 

' Uas• 
311 PLOT 3,1141 DRAN 115,01 DRAN - 2,21 PLOT 117,1141 DRAW - 2,-2 1 PLOT 32,1051 J 

RAN 0,601 BRAN •2,-2: PLOT 32 1651 JRAN 2,-2 
312 PLOT 3,271 JRAN 115,0; DRAM -2 , 2: PLOT 117,271 JRAN -2,-21 PLOT 32, 201 DRAK 
0,60: DRAM -2,-2: PLOT 32,80: DRAM 2,-2 
313 PLOT 3,1141 llRAlf 115,01 DRAM -2,21 PLOT 117,1141 DRAW -2,-2: PLOT 32,1051 I 

IAN 0,601 JRAN -2,-21 PLOT 32,165: DRAW 2,-2 
314 PLOT 1,175: DRAK 0,-168: DRAW 6, - 6,IO•PI/131 DRAII 241,01 DRAN 6,6,IO•P! l131 
DRAM 0,1681 DRAM -14,01 PLOT 151,1751 ll!AN -150,0 ,, i~~/~DI6~;1~~~l~~~3oo"1u1 llRAW 1,-1,1o•Pl/131 DRAII 2•1 . 01 DRAtt 1 ,1,1om11s1 

316 LEf tsUSR 575001 RE" J21 FORnAT 22,0,31,41 INK 61 PAPER 11 CLS 
317 LET k•USR 575001 REn 121 FOR"AT 22,0,31,41 JNK 61 PAPER 11 CLS 
318 RANJDnlZE USR 575001 RE" 121 PRINT• Functionarea diodei P•ntru di- f• 

rite tensiuni anodice• 
325 LET k•USR .575001 RE" 131 FORnAT 22,16,31,211 IIIK 21 PAPER 61 CLfl I PRINT• 

"iscare de agita-tie a electronilor• 
!~î i:~:tt~1U h~~ ~7g~~I 5~îg0v~:1:t tov::ţ AH ·î~ti~121 I PAPER 5: lllt( I I CLS 
333 IRIBHT 01 LET k•USR 575001 RE" 18: FORNAT 13,4,22,51 PAPER 21 INK 61 CLS 
334 RANDONIZE USR 575001 REn 181 FORnAT 13,4,21,51 PRINT• Ua•O l1•0· 
335 IRIBHT 01 LET k•USR 575001 RE" 19: FOR"AT 13,15,22,161 PAPER 21 INK 61 CLS 
336 RANDOnlZE USR 575001 RE" 19: PRINT• Ua(O la>o· · 
338 PLOT 27,271 PLOT 29 291 PLOT 31,31 
339 PLOT 200,1111 IRAV 0,51 IRAII 25,01 IRAII 2,21 IRAlf 2,-21 IRAII -2,•21 IRAN -2 

,2 
340 FOR f•l TO 21 LET p•51000+448S(f-111 POKE 50601,p•256•JNl lp/25611 PDkE 506 

02, INT lp/25(rl I RANIO"JZE USR 506001 PAUSE 51 NEXT f 
343 LEl U•INKEYf1 IF COJE ·tf<)13 THEN 68 TO 340 
347 RANDONIIE USR 57~001 REn 181 ct.S I PRINT• Ua<Ua, Ie<t•· 
348 RANIOnlZE USA 575001 REN 191 CLS I PRINT• Ua<Uas Ia<lt" 

Jg~ :i~lo~i{t1~~ l~~:o~•~EN 131 CLS , · PRINT• 
dioda functton,aza • · 

353 PLOT 37,421 PLOT 38,451 PLOT 39,481 PLOT 40,511 PLOT 41,541 PLOT 42,571 PLO 
T 43,591 PLOT 45,611 PLOT 47,62 \ 
354 ·PLOT 41,120, -PLOT 43,122 . 
355 PLOT 44,1241 PLOT 45,1261 PLOT 4,,1291 PLOT 47,1321 PLOT 48,1351 PLOT 49,13 

11 PLOT 50 1421 PLOT 51,146. • 
357 PLOT !3,11~1 PLOT 35,1161 PLOT 37i1171 PLOT 39,111 
359 PLOT 33,351 PLOT 34,371 PLOT 35,37 
360 FOR f•3 TO 41 LET p•51800+448•ff-111 POKE 50601,p-256•INT lp./25611 PDKE 506 

0~6lNlE1'{î~t~~ee:!'1?~1~g.rsr.~~tî0tKf:u:g f& ~tăT f 
367 RANDOnlZE USR 575001 REN 181 CLS I PRINT• Ua>Uas Ia•lt" 
368 RANDOnIZE USR 575001 REn 191 CL5 1 PRINT• Ua)Uas Je)lt" 
370 AANBOIIJZE USR 575001 REft 131 CLS I PR(NT • 

· Toti electronii taisi de catod ajun, la anod" 
177 9LOT 50,641 LET t1•651 FOR f•52 fO 72 STEP 4: PLOT f,kl1 LET kl•tl+l1 IIEIT 

f • 
· 379 PLOT 52,1471 FOR f•52 TO 75 STEP 31 PLOT f 1471 NEIT f 

380 FOR f•5 TO 61 LET p•51000*'448•1f-llt POKE 50601,p-256•INT fp/25611 .POKE 506 
02,JNT lp/25611 RAN)OIIJU UU 51>.UOt P.AlllE ~• JIIEJT f 
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183 LEI ,t ■ l ■lf•• · IF [91E t~<•ll fHEN ao lD ~~-
810 lkl6kî 01 ~AFfR ~r IijV, lt .~~• - N ~. CL3 
90() lEi i· ~usR ~,'St,,, RV1 to, l'(li?i'!1H o.o H',21 ~ .. PE,· (,j it<I( 1s CUl 
911 RA~tO~llE U5R 57~001 ~En !O, PRJMT I C4ratterl6tict!~ d■ grila la trio~e• 

1021) tn l:•\lSîl 5;5('(;, ;.n, 7: fJRl!AT 3,7,S.lo: PAi'ER ,h !Iii( il CLS I f',!UU •rn 
6 14 ·12 I O E o 4 2' I 
rn:n ltf t~vsFr 5i~0(1, Rtll a, fOR!!Aî (;, 16.17, 1s, PAPfR 51 !NK 11 tLS ! PRINT 0 -ti-
6-4-2 O 2' I S I~ 12": . 
1030 PLOT l,U, ?R,,~ îl5,0: D~AII -? .?1 fUH :17.Ut llflAII - :1,-21 PLOT 32,361 IRAII 
C,90: DRAW -2,-2, PLel 31,12~, ~RQ• 2,-2 

10~5 ~AM~Ollll( !ISII 'S750Cr ROI 11 fO~l'IAî 13,le,I'.' 171 UIK l: PAf>ER S; tl.S: P'IU!IT 
•09 i\/) • 

1036 11AHDO!l!H USR 5i~OQ: REM 2: FQl(IIU 2,5, 10,6: 110( 1: PAPU! 51 CLS I PIUI!{ . -1 
,a, lg (llAl • 
lOS'ILF.TiS•• H 14 12 10 El 6 4 2• 
1050 RANDO~t:r USR ţJ90Q 
l06f LE1 k•USR 51500: RE M li, f~R"AT 19.0,]D.~: PaPEE 11 INK 51 CLS 
1070 FANPO~!Zî USP 575001 RE N l!, PRiNT • Cir~ul•t•• •l•ctron1- lor ••lsi de ut 
~ri 1& Qlii~lt~ t~~ţ1vr.1 tF grit,· 
i<)qo Pcor l,ll~: j,HAW o,-it.S: l)R AW l,, -6,H>4Pl/l:, lil!l\11 2 41,01 fRAII 6,6,tC•PI/13 1 

l)R~~ v,lbS: bRAW -14,0: PLOT !Sl,1751 PRP.11 -1so,o 
10•1 PLOT 0,175: IIRAII 0,-lb8 : IRAW 7 ,-7,lO•PJ/1 3: ORAW 241,0: ,RAW 7,7,tC•Pili3, 

DRAII 0, 168 
J:oo LET k•U"R :1soo, ~EK 4, fOR!IAl 1,J9,9,2D: P•PER 61 INK 1: CLS 
1103 RA~POM lir. USR ,15001 RE" 4: PRl~T • TASTAT! f~TER" 
IIOb l(1 ~•USR 5i5001 Rtfl 5: t ORM~i 27,&,31,71 PAPER 5: JNK 11 CLS 
1!07 RAMDO"IZE USR 57500: REK St P~lNT •1~:0" 
1!0,3 LET ~~usR 575„0, RE!! 1,, rDRIIA T 20,20,2b,21: PAPEI! 71 flii( I: CLS 
i!G9 RANDOR!ZE USR 57500; REN 6: PPIN T • - -ev •• 
1110 fO~ f& ! TO 21 LEr p•44000 +( f- 1)•184 
li20 POKE 43804 ,p-2S~•!NT lp/256): POKE 43805,lNT !p/25611 RANDOKIZE USR 43800 
lllO P~USE 5: NEll f -
114 0 LET Us H,,:EUt lF COJE ti<> l3 THEN 60 iO 1110 
!142 PLOT 0,491 PLOT :Z,S<t, PLOT 4,511 PLOT 6,531 PLOT 8',561 Pt:!!T 10,591 PLOT 12, 
631 HOT 14,67 
1150 LET p•44768 
111,0 POKE 43804 ,...-25U!IIT !p/251>! 1 POICE 43eos, !NT (p/2561: f!ANIIOIUlE USlt 43800 
I 170 PAUSE 15 
1175 RAN»O"IZE USR S?SO~: RE" 5, CLS I PPJNT 'Ia•3" 
1177 RANIONIZE USR 57500, REM t: rls: l"ll!HT • - -4Y ••• 
ll80 FOR f•4 10 ~, LET p•4'0~0+!i-il•384 
l no POi:( 43704 ,p-?51,• IIIT ip/256): POKE 43705, !NT {f!/25611 RANIIOIIIZE !lSR 43700 
1200 PAUSE ~, N(XT I 
1210 LET U"iNKEYI: lF COllE H 1 >!3 THE~ 60 TO !ISO 
1215 PLOT 1,,10, PLOT 18,73: PlOT ~0.7o: PLOT 22,791 PLOT 24,111 PLOT 26,I~, PLO 
T 2/J,8S - -
1216 PLOT Jl,811: P~OT 3lt49' PLOT 34 , '11: ptOT 34,so·, PLOT 37,941 PLOT 37,Sl: ' PLO 
f 40,qJ, PLOT 40,521 PLO 42,98: PLCT ~3,S3 
1217 fiANtOAl?E USR 57500: REN 61 FORN41 25,!S,29,!9: INK I: PAPER 5: CLS I PRIIT 
"lc•l2 " 

i2!8 I\ANl)Offl1E 1/S~: 575001 RE" 51 CL~ : Pii'lliT •i..~11• 
1219 RA~DONIZE UîR 57500: REN 6: ClS: PRINT' + +2V -• 
1220 FOR f•o ro 7: · lEI ••440DO+(f-11•384 
1225 PDKE 43704.,-2S6•INT lp / 25ol : POKE U705,1Ni (p/2Si,): RI\NDONIZE USR 43700 
12?0 PAUSE 51 N(IT f 
1237 LET U•Jfll([V.f1 JF COM uon lHE~ so îO 1220 
123P. RANIOMIZE USR 57500, RE~&, CL5: PRINT • • +bY -•• 
12•~ FOR 93 ! TO 2 
l~:~ ~Ă~P~~i1t'u~~R5~s~&.T~E~75;T~rs3! ~~?~r''Î!~1:~or r,lk1 LET lk•lk+l: NEXT V 

1245 RAHDDN I ZE USR 57500: RE" 8: CLS - : PRINT •ic•l5" 
t24b FOR f28 TO q, LET P=44000¾!i-l)1384 
1250 POkE 43704,p-2S6•1NT (p / , '~o): POK E 4370:';,!IH !p/2Sbl: RANlli»11ZE· USR 43700 
1260 PAUSE 51 NEIT f _ 
i270 LE7 tS•lNtEYS: !F CODE tf()!3 i~EN sa TO !2ţ6 
127~ LET lk=54, FOR y=45 TO ~7 5! EP ~: PLOT r,99: PLOT y,Jr.: LET lt=lk+t: WEXf t 
1280 PLOT 57 , '?9 : PLOT 5'1,bO: •LOT 1>0,99t PLOT 61 ,61, !'LOT H,99: PLOT n,03-1 hil 
T bo,99, PLOT Ob,oS: PLOT 6S,97: PLO T 68,67, PLOî 10, 95: ?tOi 70,69: Le! kl~7l1 
LrT n=n, fOR y=72 TO 9() STEP 2, PLOT y,lk: "LOT y,kl, LEi kl=k1+2: LET tk ,Ic · ? 
1 NEXT r -
1286 !':AN.l)O"IZE USR 57500: Ri:li bt CLS : PRINT • + -+l2v-•• 
1299 NEIT 9 
~o~o so ro <r:soo 
,sos LOA~ •·tot!·cotE 43i0Q 
4510 PAPH S: IIIK !: JRISHT O: IORM:A 41 CLS 
4512 LET qw=I: LET asu• •: LET pa ,• =5: Lfî s-wm1, iR!SHT I 
4515 RAND0!1l1E USR 57~CC: nE~ Zt •O~MţŢ C,0, 17 , 17: ?ArER o: IN-!( l: CLS 
4520 POKE 43804,224: PIJICE '13805,!7!: ~ANDO!IHE USR .;3900 
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. 
.• 530 RAtltofllZE USlt ~soo, REft t, fOR"AT 18 O 31 211 PAPER S1 1111( li ClS 
4532 RANDO"IZE USR 575001 REA 4t FOR"Aî 0,0,31,31 PAPER 21 JIIIC 11 CLS 
4533 RANDO"IZE USR 575001 RE" lt FORIIAT 9,0,22,lt PAPER 71 fNK 01 CLS I PRINT• 

EftlSlR FOTOELECTRONICA" 
4514 JRl6KT O 
4535 RANDOKIZE USR 575001 REft 4t FORNAT 1,2,lh,41 PAl'ER 51 INK 01 CLS I PRJNT • 
Siaular@a F•noeenului Fizic"" 

4~!~.~::~~:m.u:~b~i~?O• REN 4_~1:~:~:!i:812,30,41 PAPER St INII Ot ClS , PRIIIT • 
4550 flOT l44,401 ~RAM 9b,O; ~RAW -2,-2: PLOT 240,401 DRAM -2,21 PLOT 157,lSt DR 
AW 0,?01 DRAM -2,-2: PLOT 157,125: iRAW 2,-2 . 
4553 !P 16!H I 
4555 RANDO~IZE USR 57~0a: KE" 5: FORKAT 20,4,22,7: PAPER 51 INK 11 CLS I PRllll • 
1· 
4556 RANDD"IZE USR 57500: RE" 5, FORKAî 30,17,3l ,1 9t PAPER St 11111 11 CLS ·t PRINT 
·u· 

1557 RANDONIZE USR 575001 REN 51 FORftAT 18,17,19,191 PAP[R 51 INk lr CLS I PRINT .aus· 
f5 S9 PLOT 143,41: PLOT 140,431 PLOT 148,451 PLOT 150,472 PLOT 152,4'h PLOT 153,S 
1: PLOT 154,~3: PLOT 155,55: PLOT 156,57 
'561 PLOT 158,61: PLOT 159,63: PLOT 160,65: PLOT 161,671 PLOT 162,691 PLOT 163,7 
11 PLOT tb4,73: PLOT 165,75: PLOT 166,77: PLOT 167 ,791 PLOT 169 BI: PLOT 171,83 

562 PLOT 173,85: PLOT 175,87: PLOT 178,89: PLOT 181,911 PLOT 184,921 FOR f•187 
TO 215 STEP 3: PLOT f,93: NEXT f: 
4Sb3 RANDOK!Zî USR 57500: REft 7: FOR"AT 25,13,26,151 PAPER 51 INk 11 CLS I PRINT 

•19• 
4564 PLOT 197,93: DRAII 0,-53: DRAII 2,21 PLOT 197,40r DRAII -2,2: PLOT !97,93r DRA 
W -2,-2: PlOT 197,93: DRAII 2,-2 

, 4565 PLOT 3,50: DRAII 0,-31 DRAII -2,-2: DRAII 2,-2: DRAII 2,21 DRAII -2,2 
4566 PLOT 120,50: Dl!AW 0,-3: DRAW -2,-2: DRAII 2,-2: JRAII 2,21 DRAII -2,21 PLOT IN 
-K 2:91.110: DRAW INK 212,31 PRINT AT l6,l;"-"1AT lo,141°+• 
4570 RANDOMIZE USR 57500; REM 71 -f'OR"AT 10,7,13,8: PAl'ER 61 J•K Ir CLS I PRINT• 
FA" 
4575 PLOT 0,1751 DRAII o,-16h l)RAII 6,-6,IO•Pllll: DRAII 243,0r Jr(AN •• , .l~PJ/131 

IRAW 0,161i DRAII -79,01 PLOT 71,175: lll!AW -71,0 
4577 JRl6KT O · 
4580 RANDO"! ZE USII 575001 REN .as F11RMT O, 17, 7, I 8: PAPE·R I: !Nk 61 CLS t PRtNl • 

C1>ncluzii:" 
4591 RANDONllf USA 57500: REN 91 FORMAT 1,18,31,21: PAPER 6: !NK I: CLS I PRINl •• 4593 RANJONIZE USR 575004 REN 6: FOR"AT 1,6,14,71 INK 01 PAPER 21 CLS: PRINT• 

t;a > llc" 
4595 PRINT 101 • [Nleni u [Clonc lut ii · [Glrrii ce"· 
4598 LET lin•4597: LET li-"'4900 
4600 FOR f•2 TO 3: LET p•44000♦ !f-ll•I024: POKE 43804,p-2S6•INT (p/2561: POKE 43 
i05,INT (p/25611 RAN,O"IZE Uliii 43800; PAUSE ,au 
:tg½ î:Tt!ii0~~iitîţo 1fnen 
4604 IF t=99 THEN 68 TO %50 
4605 IF t;t03 THEN 60 TO 4700 
4b06 !F t&J09 THEN &O lO 950$ 
4610 NEXT f: 60 TO lin 
4655 IF qw<>I THEN 60 TO 4660 
4656 LET a$&'Legea l:lnten•itate• curentului fototlectric de~atur•tie.a apr1ni• :i!~t:,•I• cu fluxul radiatiei electroaagnetice inci-dente cind •~•cventa • cOft 

4657 RANDOMIZE HSR 57500: RE" 9: CLS: PRINT a$ 
~658 LET q~=qw+I: 60 TO lin 
4665 IF q•<>2 THEN 69 TO 4670 
4666 LET ~$="Lo9ea I!: Energia cin@tic• a fotoel«tronilor eaiu creat• •liniar 
cu trecvent• ra~iati1lor @le,:tr ... agn@tice •iau depinde deflu•ul ece9t0f'a 
4667 RANDOIHZE USR 57500: REH 91 CLS-. PRINT a$ 
4648 LET qw•qw+I: 60 JO lin 
46 75 IF qw<>3 THEN 60 TO 4680 
4676 LET a$•"Le9n 111: Efectul fotaelMtric @xtern •e produc• nuea-i dac•frftvff 
ta radiatiei inci~ente est• eai car• sau egala cu a valo•r• ainiaa speciiica ~ 
iecarei su~stent•• 
4677 RANDO"IZE USR 57500: RE" 9: CLS: PRl~T a$ 
4478 LEî qw•'r':"l• 60 TO lin 
4686 lEî ••= Legea IV: Efectul ~otaeiect~ic se •rodu~• ,t>ractic 

i nstant..neu• 
'687 R~MDO"IZE USR~750~: REft ~• CLS: PRIWT af 
◄688 lEî qw•l• 68 lO lin 
1705 JRIB+IT 1 
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♦n<? liii,~UE US!'l :5-1$\,,"@( ;.,!;ş E., ~i(i~f i1.c.:n,.:<'t >'Af'"il ,. I~ 'h ~îi 
4710 1F saO! TJ!Ell 50 .,; ~;'Sv-
t112 AMIDOfflîE USR 57500; lEH St fnfiill!lî ~9.17.Jl.iit ,tr'tR Se j~ţ l1 Cl$ 1 PR!Mî 

"U,ii . 
4113 R~~90HlZE USR 575001 REft 5t 'llRMAT l7,l7,!9,18t PAPER 51 J~~ lt CLS I PRl N, ·u,• • 
4115 PLO; '44,401 tlillll 96,01 IRAII •2,•:h PLO'l' 240,4~ J!h\11 -i,2t P!.lJT Hi7,35; DR 
1111 0,'101 JllilN ~2,-lt f'LOT 1,7,l2lh IRAIC 2,-2 
4717 JRIGHî I · 
020 RAll!UJftUE Iii!! 5 îl091 fitil! 5r FOftHIIT 20,6,22, 7t PAPER Iii JIil( Ir tLIJ t PRINT • 
t• 
4724 flOî 143,41 1 PL~T 146,431 PLOT i48,45t ,LOT 150,41; PLOT IS2,l91 PlGT 153,5 
11 PLGT 154 Sl1 PLOT tSS,SSt FLOT 156,57 
4776 IIAlil>OldlE ITSR 515001 111:11 71 FORHAT ill,H,19,161 PAPER 51 un: li -CLS t PIIU!i 

•10• 
47:,1 PLOî lS&.1'1 1 PlOT 15'1,63: P!..OT !l•0.1.651 PLOT 161,671 PLOT H,2,69: PLOT 163 ,7 
11 f't. OT îM,?~1 PLOT 165,751 PLOT U,6, 7,: PLOT t61,79: PLOT !!>'I 811 PLOT 171,83 
4730 P\.01.173,851 PLOT 175, 371 PL01 178,891 PLOT 181,91: PLOT 184,'IZ: FOR f•l87 
TO 2 .15 !!TEP l • PLOT 4 'llr NEIT fi 
4735 Rtilll!lf!IZE USQ 575001 lttli 1: FORflAT 25, i3,:u,, tS, l'APER 51 !HI( !: C!.S ; PRI NT 

•1s~ · 
473'1 I>LOT 197,'131 :!IRAII 0,-531 JRAII 2,2: PLOT 197,40: DRAll--2,21 l'LIJT 197,93; DRA 
li -2,• ·:h PLOT 197,931 DRAII 2,-2 
4745 LEî awe•t1 LEî Peu•5 
4749 !i'l TO I it> . 
050 ii' s•O· I JKEIC 60 TO 4800 
4755 U'T peus2 
4757 R,NDONIZE USR 575001 REN 51 ~ORKAT 29,17,3!,1&1 PAPER 5, IMK 1: CLS: PRINT 

~n• - . 
4?58 RA~POll!lE USR ~7500. ffEN 51 FORIIAT 21,17,23,18, PAPER 51 INK lr CLS I PRINT , 

"no• 
4760 Pl1;f 144,401 IR..4'1 96,i>t HAil -î.1.-2I PLOT 240.i.40: llRtlf ,-Z.21 l'L-OT 157,351 DR. 
,u 0,90: JRIW -2,-21 PLOT 157,1251 llt(Mf 7,-21 BRluHT 1 I 
47&2 RAIIJIOIUZE USR 57500t REft 51 fORflAT 20,6,26,11 i'APER, lh INIC h CLS ·1 l'IUHT • 
Ec -.u 0 

4~10 PLCT 110,401 IRAU 20,70 
4790 U:l H•O 
4799 so ro lin _ 
4107 Rtu!JOlllZE USR 575001 i!Elt 51 FORflAT 2',17,31,181 PAPER S.1 IKIC 11 tLS I PUNT 
•11· 

UIO PLOT t-H,401 IRAII 96,0, IIRAII -2,-21 PLOT 240,401 l)RAil - 2,21 PLOT 157,351 l>R 
tli 0,901 HAW -2,-21 PLOT 157 , 125: IRAW 2,-2: JRISHT I 
4815 RAUOIIIZE IISR 575001 REII Sr FORMT 20,6,26,71 PAPU !i: UlK 1: CLS 1 PRINT • 
Ec 01x• · 
U?S RA!OOllllE USR S7S00t kEfl 51 fl!Rfll 2I,I7,29,t&: PAPER S: lNK li tLS I PRINT 

ancl r, 12 no3• .. 
4828 RAUOHIZE USR 57!1001 RE'l'I 51 FORIIAT 2:.,13,30,141 PAPER 51 !M 11 CL!l PRUll 
f lii H2 i'13• 

4830 PLOr 170,521 »111111 12,271 PLOT 190,521 »aAII 12,27: PLtlî 210,521 DRl'>II 12 , 27 
411'-W lcT •wat1 SO TO lin 
4'109\ JR IBKT l 
4910 l<#IIIIIOl'IIZE i.îSR 575001 REfl 7: FORKAT 0,'4, 17,171 UIIC h i>Af'Eil 61 CLS 
4'115 RAl!llOIIUE IISR 575001 REH 6: f'ORIIAT t ,6, 14, 71 MK 61 nPER 2: CLS 1 'PRH4T • 

Ya • vc• · 
41118 LET" lin•nl7: UT 11111111•4950 
4920 FOR f•"i TO 51 LEî p•44000+H-Oottl.l24t Pnfi'438.04,f0""256•11H (p/25611· f>OKE 43 
ff5, IIIT (p/2!i61t 11AUSIU?E mm 4189111 i'RllSE 5 
4922' GG TO 461>1 . 

::g; ::a~1le usR 57500,· REfl 1, f'ORMT &,4,11,111 JNK 1t PAPER 6t CLS 
4957 PLOT 3,SO: JRAW 0,-3; JRAII -2 ,•21 JRMf 2,-2: !RAW 2,2: DR~II -2,2 
4958 PLOT 120,SOt Jl;At! 0,-3, DRMI -2,-21 l!lU\11 2,-2, JRA!I 2,2: l>RA!I -2 ,2: PLOT III « 2191.110: flRAII INK 212,lr PRlflT AT 1.6,!;"+"tAT 16,141•-• 
4960 RANIHllllZE USR 575001 RE\11 l,1 FORflAT 1 ,6,14,71 Jtlf(. /,a PAPU . 2: CLS I PRHIT • 

Ila< vc• 
4966 LET lin•49651 LET linen=9500 
4970 FOR •~7 TO 6 STEP -11 LET pa4401)()+(f-11•1024: 1'IJKE 4~04,p-2~IWT tp1256i: 

POKE 43805,JNT (p/256lt RANJGIIIZE USR 438001 PAUSE 5 
4980 60 TO UOI 
&999 STllP 
9500 RANDOflllE USR 57500: REN 11 FORNAT ~,0,31,21: lll!IC Ir PAPER Ir CLS 
'!SOI IRISHT t: Hit 6: l'Al>ER I; IOR»ER 4: CLS 
q503 RANDOftlZE USR 57500: REN 1t FORIIAT 0,0,31,211 lNtC 1: PAPER 11 CLS 
~S!O ~ANDOHIZE USR 57500: REH I: FORflAT 4,6,31,211 JNK 11 PAPER 7: CLS 
'1515 RPIKllOl!IZE USR 575001 REft t: FORIIAî '1,12,31,211 INK 1: ?APER 2: CLS 
9St'I RAN~Oft!ZE USR S7500: RE" I: FORflAT 4,3,25,19: INK 11 PAPER 61 CLS 
9520 RANDOflIZE USR 575001 REN 1t FORIIAT 7,1,24,17: INK 1: PAPER 4t CLS ~PRINT• 

.a!t1HA ELECTRONICA 
1. E•illta t-Hlactn,nica 
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2, lai•ia -ftttNl11<trot1lc:a" 
tJ~23 RANIONIIE USR 575001 REM 2t FORIIIT 7,1,24,171 PAPEI 41 I• la CLS I l'IIIWt ·• 

• taisia prin •fect da clap• 
24 RANJONIZE USA 575001 REN 21 FOIIIIAT ?,10,24,17, PIPER 41 11111 t, CLS I P•INl. 
4. E•l~i• auto•l•ctrontc1•• Pi~ ~~:~1!:c~~:a~!~oo, REN 21 FORMAT 7,12,24,t&, PAPEI •• JIii( li CLI I PRl•T 

1!27 RANDD"llE USk 575001 REM 21 FORl!Al 7,14,24,18: PAPER 41 JIii( li _CLI I PRINT 
I•• nioda, Triod1.• 
19?! RANDONIZE USA 575&0: - REN 21 fGRNAT 7,t,,24,18, PAPER 4r INK Ir CLS I PRINT 
• 7. Tetroda.• 
t53i RAkDO"IZE USR ~7500t REN lt FGR"AT 19,16,30,211 1111( lt PIPER 31 CLI 
9538 ftANDONIZE USR 575~~: REN lt FOR"AT 19,17,30,211 JNK 11 PAPER Jt CLS a PRl•T 

• Autori: Dr•90$ N. Lhna A, C 
fi in K,' 
,s40 LET tS=lNKEYt: lf ts■ •1• TNEN LOAt ! 0 112• 
9542 IF tf•'2' THEN 80 TG 4500 
l~44 JF tS•'l" THEN LDAJ :"cpo1" 
1546 lf tf•'4' THEN LOAt !'tunai' 
t!i48 lf u-·s· THEN LCU ! ·••co••· . 
t550 !F tS•"b" THEN 60 TO 298 
t552 lf tt•"7' THEN LOAI !•tetrad' 
9'1>0 60 T0 -9540 
t900 SAYE ! "111• LINE 9500 
f90S LOAD !'load" 
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I Rftl 
2 R[N 
3 UN 
4 lt[N 
s·ttu 
• lt[N 

tNISIA 3 
autori 1 
Jr19n MRIINEANTU 
Calill ICLEITSCH 
Ua111 aYRAII 

1002 Cl[AR 317tt1 LOAJ !"tot4"COIE 31100 · 
too, PAPER 51 INK 11 IORIER 41 IRl6MT 01 CLI 
IOOt RAIDO"IZE USR 575001 RE" li FOR"AT 0,0,13,211 PAPER 61 INK l1 CLI 
!050 IIANIONIZE USR 575001 REII i1 FORNAT 14,0,31,21 INK 61 PAPER 21 CLS I PRINT• 

E"ISIA TER"OELECTRONICA 
1060 RANtO"IZE USR 575001 REN 41 FORIIAT 14,6,31,211 PAl'ER 51 INK 11 CLS I PRINT 

lletalul ••l• rKe si 11upra lui 11u •• actione1z111in exterior 

ti• otnt••• 
Ef•._ ninl Ferel Eo• 11inl de e11er--

J065 RANIOIIIIE USR 575001 REII 41 FORIIAT 0117ill,2l1 PAPEII 51 INIC l1 CL& 
1070 l'tllNT AT 21,01 INK 61 PAPER l1"T11t1li ~NTER 
1090 LET ,•320001 POKE 31'010P•25UINT IP/256ll POICE 31902,INT c,J2561t POICE 319 
îl.+i2~ETPf~!1~:1~:; 2Ti 1c~:=•t:itf:sUf:r~ 1:&0ro 1095 . 
p20 RAlltOfllZE USR 575001 RE" lh FOR"AT 14,6l31,211 PAPER 51 INK i1 CLS -1 PRINT 

lltlalul ••t• lncalzlt , deci eltctroni prloe1c fltertit ter•olca I ln f 
on,:ttt llt enor1ta Pri- •Ita , electronii ,ot l11vin9e tlartera 11e pote• tial 
tVt• 
12,3 RANtO"IZE USR 575001 REII 41 FOR"AT 0,17,13,211 PAPER 51 INIC 11 CL& t PRINT 
• E1 • Clopul electric••· teroinat 4• 11rcln1 s,1tl1l1" · 
1300 FOR f•2 TO 71 LET p•32000+1210•1f-111 PDKE 31901,,·256•1NT lp/25611 POICE 31: 
902,lllT (p/25611 POl(E 31927,20: POKE 31928,2051 RAN&Oll.lll 111. 319001 -••usr 5 
1310 LET t$•INKEYt1 JF COIE l${)13 THEN NEIT + 
1315 LET l$•lNKEYt1 IF COJE tf()Jl THEN tor• 1,-
13211 CLEAR 429991 LOAI !"ul" 
23011 IAYE -!"tero1• LINE 1000 
2303 LOAJ !"load 
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I xt:. t 
2 R~ 11 
l PtN 
4 REM 
5 Ri.ft 
6 !iEII 

ElltSlA 4 
autori, 
tretos NARBllfEAITV 
Cili II KU ITSCH 
Lien. A'iliA" 

1000 ~LE~R 317991 LOAD !•tot4'CO»E l1800 
1005 PAfER ··31 III( 1t JORJER 41 JRI614T 01 CLS 
1009 PAN,OlllZE USR 575001 REII la FORIIAT 0.,0 ll,21: PAPER 61 INK l1 ClS 
!050 '~n~OIIIZE USR 57~00, ·RE~ 21 FORIIAT 14,b,lt,21 IHK 61 PAPER 21 CLS I PRINT• 

E~l31A PRI~ EFFCT JE CIIIP" 
lOoO RAN»O"lZE USR 57~ ' O• ~E" 41 FORll~T 14,6,lf,211 PAPER 51 INK lt CLS I PRINT 
• Asuara ••talului inc&i.1t •Ltio- n.~ cu un ci~ wlwctric dw tltl'l~opu§ lui Es 
si •~•I in aodul cu•c••t•• 

1061 RANDa"lZ, USR 575001 RE~ 11 FORtlAT l7,tl,31,211 INK 11 PAPER 51 ~LS I PRINT 
• E = t1:• 

1062 RA~DO"!ZE USR 575001 REN 11 FORMAT 1~,15,31,211 IN~ I: FAPER 51 CLS t PRINT 
• Curo& din 1 ■ 1gin• rwpr••int& 1cne•~tic ci•pul wltt<tric nul~• I• a~P••f• 

ta •etil ul ua • 
10~3 R"WDONllE USR 57500: REN 4: FORIIAT 0,11,13,211 PAPER 51 INK l1 ~LS t PRINT 
• Es • Ci•pul electr\c de· twr•inat de sarcina 1p1ti•l1 
1070 PRINT AT 21,01 l~K bl PAPE~ l;"Tilliti ENTER" 
1090 FOP. ~•a TO 10: LET o•32000+(i-l1•1280: PUKE 3190l,P·256•tNT (p/2S611 POkE 3 
!902,INT (p/2Sblt POrE 3!927,20: POKE 31928 , 205: RANDO"llE USR 31900 
1095 PAUSE 8: LET U•INKEU: IF CODE tfOl:S T+tEN tlEIT ,f 
\097 LF.T t$•lHKEYf: IF CODE ti<>13 TMEN 60 TO 1090 
•120 RANl)OKIZE USR 57500: 'lEN 4r FORIIAT 14,b,-'1 ,'.'l1 PAPER 51 INK 11 CLS I 'PRINT 
• ~ari• intensit1tee ,,.: nlut el~ttric lit+~; i~clt E > E1 1 •• ■ic1ort1z1 
bariera de pohntill . "" ectror.ii pot ?1 , H,t t,~ .. ~~• chl1r due 11rl•••t •n•r 
gie ~~r,icaa1i •ica . " 
1223 RM4DOHIZE USR '575001 i'EH 4: FORIIAT 0,17 . 13,21: rAPEII 5; ' NK Ir ~st PRINT 
• Es • Ci ■pul e!e, •r,c de- terein1t de s~rc1na tpeti•I• 
1300 FOR f•ll TO 13 . ~ET p•32000+1280t(t·!': ?OKE ~l901.P·2!56•1NT lp/25611 POKE 
31902,!NT lp/2561: •J•E 31927,20: POKE 31928,.:,~. MllDOrll•~ USR 31-9001 PAUSE 5 
1310 LET l$•1HKFY$: I ► CODE lf{)l3 THEN NEXT f 
1315 LET :f•I~KEYS1 !F CODE tS(>13 THEN 60 TO 1300 
1400 CLEAR 429°9 , LOAD !",xi" 
2300 SAYE !"cpu~• LIME 1000 
2:303 LOAD 1 "load" 
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I REII 
2 REII 
3 REft 
4 R[ft 
5 RE" 
6 SEft 

E"JSIA5 
•utort 1 

Jr190• "AR61NEANTU 
Cal ln ICLEITSCH 
Luu AYRA" 

1000 CL[AR 317991 lOA) •·tot4·coDE 31800 
1005 PAPER St INK Ir IORDER 4: IRISHT O: CLS 
1009 RANtO"llE USR 575001 RE" 31 FOR"AT 0,0,13,211 PAPER 61 INK l1 CLS 
1050 RANDO"IZE usq 57500: RE" 2, FOR"AT 14,0,31,21 INK 61 PAPER 2: CLS: PRINT 0 

E"ISIA AUTOELECTRONICA" 
1060 RANDO"IZE USR 575001 RE" 41 FOR"AT 14,6,31,211 PAPER 51 INK I: CLS: PRINT 

A•upr• aet,lulul rec• 1ction1• cu un ci•P electric foarte puternic• 
1~61 RANDO"IZE USR 575001 RE" 11 FOR"AT 14,10,31,211 INK l1 PAPER 5: CLS r PRINT 

l•rt••• d• pot•nt1•l •• •lc•ore•-z• •I •lectronil str•bat 1ce1st1b1rier1 pr 
lll •hct tunel I C d• tran,p•rent. > • 
1062 RANJO"IZE USR 575001 RE" Ir FOR"AT 14,15,31,~11 INK 11 PAPER 5: CLS I PRINT 
• Curba din l••tln• r•P••zlnt• wch•••tic ciapul electric ne9ativde la •upr 

ahta ••talului" 
1070 RAN)O"IZE US~ 575001 REft 41 FOR"AT 0,20,13,211 PAPER 11 lNK 51 CLS r PRINT 
0 TASTAT! ENTER" 
1090 FOR f•l4 TO l61 LET p•32000+14-1>•1280: POKE 3190J,p-256•1NT lp/2561: POKE 
31902,INT lp/25611 POKE 31927,2201 POKE 31928,2051 RANDO"IZE USR 31900 
1095 PAUSE 81 LET tf•INKEVf1 lf CODE tf<>l3 lHEN NElT f 
1097 LET tt•INKEVt1 lF CODE tt<>l3 THEN 60 TO 1090 
1100 CLEAR 429991 LOAD !"zxl" 
2300-SAYE !"tunn• LINE 1000 
2305 LOAI !"load" 
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I l!EII 
2 REII 
3 REII 
4 REII 
5 REII 
6 REII 

EftISIA 6 
iuto, i 1 
tr1,os ftAR61NEANTU 
Calin KLEITSCH 
Li1n1 AYRAft 

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 653831 READ b: POKE f,b1 NEtT f 
30D PAPER 61 - INK l1 IRISHT 11 CLS 
307 RANDOIIIZE USR 575001 REN 41 FORIIAT 0,0,31,11 IN~ 2: PAPER 71 CLS: PRINT• 

EIIISIA ELECTRONICA SECUNDARA" 
~09 JRIGHT O 
310 RANDOIIJZE USR 57500: REII 3: FORIIAT 21,0,31,211 INK I: PAPER 5: CLS 
311 JRIGHT I 
315 RANDOIIIZE USR 57500: REII 31 FORIIAT 22,4,30,21: INK I: PAPER 5: CLS: PRINT 

• E ■ isi1 electro-nici secund•r•d• I• supr•f•t•unui ••t•I areloc sub 1ctiune 
1 'bo•b•rdarii · ■etilului cu electroni cu ener9ie cinet1caoare • 
1000 REII •••EII SEC••• 
1003 PLOT 0,1751 DRAN 0,-1751 DRAW 255,01 DRAW 0,175 
1004 PLOT 120,951 DRAM 0,551 DRAM 2,-21 PLOT 120,1501 DRAM -2,-2 
1005 PRINT AT 3,161"?" 
1015 PLOT 0,1751 DRAW 0,-175 
1050 FOR f•Ol TO 131 FOR g•l2 TO 15: PRINT AT 9,f1 INK !;"?"1 NEXT 9: NEXT f 
1100 LET f•61 FOR 9•4 TO 12 STEP 2: PRINT AT 9,f1 OYER 11"?': PRINT AT 9-2,f1" 
1 PAUSE 101 NEXT' 
1190 LET I •11: LE k•l11 LET J•kl LET h~l: LET g•k1 LET p•7: LET o•p I LET i •or l 
El u•5: LET r•u 
1195 LET lv•ll1 LET kv•l11 LET Jv•kv1 LET hv•lv: LET tv•kv: LET pv•7: LET ov•pv: 

LET iY•OYI LET uv•5t LET rv•uv 
1197 PRINT AT 12,61 INIC li ?" ...._____ 
1200 FOR f•I TO 6 · 
1210 PRINT AT lv,pvr• '1AT tv 1ov1• '1AT lv1iv1• "1AT hv,uv1° 'LAl 1v,rv1• ' 
1220 PRINT AT 1,,1'?"1AT t 01 ?"1AT j,il? 1AT h,u1"?";Al t,rl ?" 
1225 LET lv•l1 LET kv•k1 LET Jv•j1 LET hv•h 

·1230 LET l•l-l1 LET t•k-21 LEt j•j-21 LET h•h-1 
1235 LET pv•p1 LET ov•ot LET uv•u1 LET rv•r 
1240 LET p•p+lt LET 0•0+11 LET u•u-11 LET r•y-1 
1250 NEXT f 
1255 PRINT AT 12,61 INIC 11"?' 
1260 PRINT AT lYiPv1" 0 1AT kv,ovt" "1AT Jv,iv1• "1AT hv,uv1• '1AT 9v,rv1• • 
1270 IF CODE IIIIC~Y•<>l3 T~EN 80 TO 1010 
1275 CLEAR 429991 LOAI !"zxl~ 
1300 SAYE !' ■KOf' Ll1'E I sses LIMI ! "lo„ 
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EIUSlll 7 
• -wt or1 J: r~.,o, NA~GIMEANTU 

~• l in KLE! TSCH 
l i ,n• IIVf!AII 

~l~ 6: FORNAT D,!5,21,?l: PA~Eh ,1 :NK ~• CLS: PR!Nl 

cu - , ,ntul ,nod 1c ~,~• nul• 
l~ns 1un•• , nod i t• •~te z~ro t deci 

10•5 PLO T 0,1 75: ,uw 0, · 175: DFAW 255 ,0 : PR ~W C,1 75 
1046 PLOT ?07, '7. tP.AW 40, 0 
1050 PO~[ " 1901 , D, PO i [ 31qoz. 1~~. RANDO~JZE US R :1 qoo 
1055 ~~MD O"; ze USR 57500: REN 4: 'DRnAT 22,6, 31, 7: PAPE~ 6: INK I: CLf t PRINT' 
•rr,n ,1 n~d· 
!Oeo RAliDO" ! H USR ~1:;00, Hn 6 1 ,O~MT :lo . 11 , 3!. , 2 : PAPER l,1 JNK I: CLS PRINT 

• U••OIJ• 
I 07 0 fA USE O: 
109v RANDOIIIZ[ USR 57500; REN b i f~R PIAT 26,11,Jl,12: PAPER ~• JNK I: CLS PRINT 

• Ut•50'l' 
1100 R"N»Q~llE USP. :;7500: REPI 7: fOPPIAT 0,16 ,2!,21: PAPER 7: INK 2: CLS I PRINT 
• Nuatrul el•ctror,i l or tJPt•t i d~ anod cr~•t~ ~i odata cu aces~a cr•ste cur 
tntul ,nod1c' 
11 ! 1 PLOl 0 , 1751 r ~A- o,-175: DkAW 255,01 D~AW 0 , 175 
IIIS Lfl 4•bC1 FOR f•b TO !o STEP 2: PLOT f,q: PLOT f,185-9: LET 9c9+4: NEXT f: 
PLOT 19,16, PLOT 19,99: PlOT 22 ,18: PLOT 22 , 97: PLOT 25 , 88: PLOT 25,97 
1120 FOR f•I TO 3: LET ,•3200D•< i -1)•25L: ' PO~E 31901,p•256•JNT (p/256l: POKE 319 
02,INT (p/256>1 RANDO~I,E USR 31900 
1123 lf CO~E IN~EYt•l3 IHE• 50 TO 11~0 
1125 PAUSE 71 !IOT f 
1128 IF CODE INKEYt< >IJ THE~ SO TO !120 
!150 RANDO"!ZE U5R 57500: REN bt FORNAT 26, 11 , 31,121 PAP[R 61 INK 11 CLS I PRINT 

• U••!OOV 
1160 RANIONllf USR 575CO: RCM 7: roR~~i O,IS,2!,21 : P~PER 7: INK 2: CLS I PRlNT 
• ~•ntru U1 intr~ SO a1 100 Y I• c•tod •~ ~raduc• fenoe&nul de ••isi• secu 
nd•r, c.aci •J•ctronii au tn•r;i• s 1Jficienta ca , ~ i r: lo-l"ire1 .nodului 11 scowt1: 
•lta elec troni din •nod c1r2 sint 3tra s i dt ecran• 
1170 PLOT 0,175t »RAII O -175: DRAW 25~ , 0: PRAM ~.!75 
1180 PLOT 2e,8,1 PLOT 2ii99: PLOT 31 110]: PLnT 31.83, PLOT 34,tO; PLOT 34,105: P 
LOT 37,77 : PLOI 37,1081 YLOT 40,75 : fl Ol 40 , 110: PLOT 44,73: P~OT 44,112: PLOT 4 
7,72: PLOT 47 , 1!3 
1200 FOR 4•1 TO 6 
1201 !f in4 THEN LEl f•6 
!~O" LET p•32000•14-llt2Sc, POKE 3l901,p-~56tlHT (p/256): POKc 31902,lNT (p/2561 
: RANJONIZE USR 3!900 
1203 lf COtE INKEYf•l1 THEN GO 10 l2SO 
1205 PAUSE 71 NEXT f 
1208 IF CODE lNKEYf<>l3 THEN SO TO 12, 0 
1250 R•W"G"!ZE USR 57500: REN b ; FOR"AT ,b,l!,3!,12: PAPER 6: INK lt CLS t PRINT 

• L'1•20ti V• 
1259 RA~DO"IZE U?~ 575001 ~EN 81 FOR"AT ~.1~,21 ,21: PAPER 7: INK 21 CLS I PRINl 
• P•ntr u U• ••i ■ ,re u•c!t t•ns i un•a de ecr•n • ~tracti• anodului wste ••i p 
ut1r - nic, ~•c i t a Ptr1noiL1 1i el ~c tronii ••- tund•ri 1• r•intorc pe •nod , ac 
~,t •f•ct se ruaestP efec t d1n1tro~ • 
!265 PLOT 0,175: DR,w D,-! 75 : ~~AW 255, 0: ;RAW 0 , 175 
1270 PLC l 50,73: PlrT 50,:: -, PLOT 52,H: P~ nT 52,109, PLOT 54 , 80: PLOT 54,105: 
PLOT ~6 . 83: PLOT 5b,1C2: P~QT ~9 ,87 : PLOT 59 . 9& : F"Ol b1,9I: PLOT b2,94; PLOT 65 .,s, PLOT 65 , 90: PLOT 68,99: PLOT 68,8b : PLOT 71 1 03: PL01 71,82 
127! PLaT 74 , 106, PLOT ?4 , 79: PLOT 77,109, PLOT 77,7 6: PLOT 80,111: PLOT 80,741 
~~~I1!: ·ttlr ;~~lq~3~{g½ :&?:ifţ; 1 l~bTPÎg:,%~; 7ttoţL?Ja;r;!: 5~L~î0Io:~i~f•proVT1 
15,66, PLOT 115,1191 PLOT 12;,120: PLOT 1~3,65: PLOT 132,121: PLOT 132,651 PLOT 
142,!.Z: PLOl 142 , ,5 
1275 FOR I•! T~ 51 LET o•32~00+!f•l : •256• POKE 319~'.,p-256~1NT fp/256lt 0 0KE 319 . 
02,INT l ■ /25bl: R~~»O~ '. ~: USR 31900 
1271 IF CO»E IM ,'.!:Yt•IJ : .EH 6C TO 130v 
1210 PAUS~ I : ~~I.T f 
1212 lf CJIE J~~îYS( ) 4 3 THEN GO 10 i175 
l~CO CLEAR 42~~q, LOAD ! ,,1• 
1400 SAVE ! "totroa· LINE I 
1405 LO~I !'l~•d' 
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CAPITCI.JJL :S 

In acest capitol - avut ca scap d-tru-­

calculatarului in •iaul.-- r-ctiilar chi•t~ • 

siaularea unar procRSGI chiaic• tahnologic• • 

util U:at:h . 

sau tn 

Astfel - realizat un progr-- cllre • prin aadul- cua a '!ast 

conc_, poatct fi folosit atit in scap da autoin.truir• cit st 

in sc:o~ didactic. 

3.1. ZAHARU.; 

· ·r 

Produsul progr- - la obti,_._ 

preztintind structura - refw-a 

si 

· bric.,-• industriala • Fiind un pr09f'"-

z.,,_.ului. 

dtt -fa -in.talatiei 

di~tic este 

elevilor, dovedindu-- util in predarea ac-tor notiuni. Confor■ 

progr-i de chi■ia, zaharul - studiaza in cadrul · chiaiei 

organice, capitolul din care face part• fiind •Subatante 

natural• cu ,_artant:a fiziologica•. Avind o i-tanta 

deosl!'bita. zaharidele, cu reprezentantul lar cel -1 «se---• 
z.aharul. au a structura -1 c.,_laxa c:atllP.-ativ cu 11Ubstant•l• 

int.Unit• pin• atunci. De ac_., la priaul contact cu ac_t_, 

unaari. elevului ii -1::a aai greu --1 insu-•sca fa,-aul•le lor 

structurale. Scapul ac-tui pragr-- -t• de a veni in ajutorul 

elevilor si i-licit al prof■-arilar. in pradarai. 

Prima parte a progra-.ilui contine repr•z.,.;tarea '\ahar~•i 

cu ajutorul f_armulelor ciclica.· Na-- Ofirit ~-ra ztlharazei • -

fiind=- -i ra-indtia dintre zaharid•·•i pentru ca aratind 

obtinerea ei, includea •i structurile celor daua aanazah.-ide 

din care - sintetiz■aza, 9lucoza <ana■erul 

<an~l • >. 
si fructoza 

Pentru aonozaharide - POt seri• foraul•l• aciclice care 

reprezinta aultu■itor structura celor doua aolec:ul• (glucoza •i 

fructoza> dar ·nu explica o 11■rie de praprietati chiaic•• de 

exemplul absanta tn unele cazuri, a r■actiilor specifice 

9rUParii carbonil, prezenta, in anu■ite conditii a un•i vrUPari 

hidroxil cu r-ctivitat• auit aarita fata de a celorlalte. atc. 



ln C'OntMICtM•• ,-.ntru a r•zolv• •-• n1K:orn:ord&"J1>, ts-au 

adoPtat structUf'"ile ciclic•. El• r•zulta din int-•ctia grUParii 

al• 

..--p.ctt.,.. Jn cuul 9luc:ou,i • la ctcl i z ar• pot participa 

9rUParil• hidr-0>1il din p•::,zitia 4 ~•u ~. iar l• .fructoza 

9ruPM"il• din pcnitia 5 .,..u 6. Cor-punzator v0111 av.• forl!'ele 

fur-anoztc• si Piranozic•. r;. ur•ar• a ..ci c li~..,.....ii la atoaiul de -cer-bon carbon:lic --• o noua vruP..,-• hidro~il. cu proprietati 

prtvtl99iate, ~watta hidroxil glicozidic (1110rcat in .for..ularilr 

din )ucr-• cu alta culoar•>. Pentru ca 1-aturile care s-au 

atribuit mct9„wlul in foraular1 l e ciclice 

lun<;i st dtK:1 inc:Qf"ect•, •-a r~ur• la repr•ztmt.area ciclului 

sub for- unui hc-xagQl"I l'"l!f9Ulat pe-ntru glucoza (pent.agon pentru 

fructoza). Ac-ta are o confi9uratie plana. cu substituientii 

ata.ilor- dtt carbon dispust d& o parte si de alta• Sill. Atomul de 

carbon care are hidroxilul g l icozidic (at0111Ul de carbon a fm;tei 

9ruPari carbonil) deter-eina aparitia a dqua for,_ denu111ite 

an_.• (notate cu. si • >. Ele dif.,.a una fata de alta prin 

pozitia 9ruparii hidroxil glicozidic. 

,..__ c:,prit doar la r-r•zentarea anOMerului • al glucozei 

st a anoaarului al fructozei, celelalt• for- avind o 

di-oziti• SFatial• a„111anatoar1P. Prin ..,rOPi-•a c•lor doua 

eonozaharid•, •• siaulat •lieinrea -•i si 4oraarea le9aturii 

dicrbonilic•, dtorita careia, zaharoza nu .are 

rllducatoare. 

proprietati 

Dw>a CIP e l evul si-a for111at o i-gine clara asupra 

structurii zaharozei. poate apela la ce-a dl?-a doua parte a 

pr09raaului. Ac•••ta parte prezinta un aodel. binenteles -.i 

,u-lificat, al imstalatiei de obtinere industriala a 

z•harului. Programul d@~r1• animat trecerea succesiva a 

solutiei diluate de zahar prin corpurile instalatiei. S1nt 

ss>ec:i.ficate substantel• Bl a9entii fizici carora le 

supusi tait•ii de sfecla de zahar. 

sînt 

p.,...tru coaentarile din ti111Pul rularii am folosit scrierea 

P• 64 de coloane,in ferestre, subrutine din pr09ra ...... 1 WINDOWS. 
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9 ClS: JRIE~T I: PAPER 6: tN~ u: JORDER 7: CLS 
10 PLOT 0,0: DRAW 25~.o: !RAW 0.175: iRAW -255,0: »R~W o,-175 
20 FOR l•O TO III: ~CAD•: POKE 65408•1,x: NEXT i 
25 ~ATA o,o,0.0,240.0,o,o 
35 ~ATA 0,0,0,0,240,16,16,16 
45 ~A!A 16.16,l~,16,240,0,0,0 
SS D~TA 16,16.16,16,16.16,16,16 
65 iATA 0,0,0~0~255,0,0,0 
75 OA•A 12!,641 32,16,8,4~2,I 
e~ ~PrA l,2,4,o,l6,32,b4,l2a 
86 DATA !00,148,132.132.13~,132,148,100 
ti DATA 129,130,130,18~,!33,186,162,185 
85 uAiA 14o.82,8Z.82,94,82.82,146 
? ~ DATA 0,192,:2,~~.3:.32.192,0 
90 D~TA D,3,4,4,4,4,3,0 9: DATA O,O , C,0,31,16,lo,16 
95 DATA 16,1~,l~.lb,3!,0,0,0 

! •:,o EII GLUCOZA 
110 P•INT AT 3.5: ·c·: F~R 1•4 TO 12 STf" 2: PRINT AT i .s.•:·, PAUSE 7: P!ltNT AT 
i•l1s;•c·: PNUSE 7: NEXT l 
115 !'AUSE 7 
120 PRINT AT 3,6:"H•O": FOR i•S TO 11 STEf 2: !F i=7 THEN 50 TO 125 
123 ~RINT AT i,4;•-•: PAUSE S: PRINT AT i,3;"H": PAUSE 5: PRINT AT i,b;•-•, PAU 

SE 5: PRINT AT i, 7• 'Oli': PAUSE 5: NDT 1 
125 PRlNT AT 7,4; 1-•; PAUSE S: PRINT AT 7,2;'Ho·: PAUSE 10: PRINT AT 7,o:·-·, P 

AUSE S: 0 R!NT ~Ţ 7, 7; 'H": PAUSE 10: IIEXT i 
... (, ~·· ·Nr AT 1~ s•· " 
ii& ~Z~no~1ie ~iR 0 51soo, RF" 3: FOR"AT tit4,31,21: PAPER 51 JNK &: CLS 
142 LET at•" eLUCOZA-FOR"ULA ACICLICA': ~o SUB 1500 
144 EP.l6HT 1: PAUSE O 
145 BEEP 1/10,10: PRINT AT 3 51 !Nt'. 4;"C": PRINT AT 11,5; INK 4;'C" 
ISO PAUSE 10: PRINT AT 11,6; 1- OH": PAU5E 10: PRINT AT 11,6;•- OH": PAUSE 101 

PRINT AT 11,6;"- O";AT 11,6;' C";AT 10,11;•:•: PRlNT AT 9,tl;"H"1 PAUSE 10 

155 FOR i=lO TO 7 STEP -1: PRINT AT i+l,11;• ': P~INT AT 11,tt;• •, 
11;'0": PRINT AT i - 1,ll;" ": PRINT AT i-2,!l;"H': PAUSE 10: NEXT i 

160 PRINT AT S,11:' ': PRINT AT 4,llj"H": PAUSE 10: PRINT AT 4,11;" 
3,!l;"H': l'-AUSE 10: PRiNT AT 3,11;" : FOR f=IO TO 7 STEP -1: PRINT 
PAUSE l O: NEXT f 

PRINT AT i, 

": PRINT AT 
AT 3,f;" •: 

lo5 PRINT AT 2,4;'\ /": PRINT AT I,3;'H•: BEEP l/!0,10: PRINT AT 1,7: INK 2;'0H 
": PRINT AT 3,6;' • 
170 LET af•• GLUCOZA CU CICLU 1-S for•a piranoz1ca )• 
173 60 SUB 1600 
174 BRISHT I: PAUSE O 
175 PRINT AT 2,4:" : PRINT AT 1,3:' 
180 PRINT AT 11,3;" ": PRINT AT 12,4;'/ \': PRINT AT 13,3:•H 

13, 7; tNK 2; "OH• 
~RINT AT 

200 ~AUSE O: RE" STRUC HEXAS 6 
21 O REII FAZA! 
215 PRINT AT 1.5;• ': PRINT AT 2,5;• ': PRINT AT 3,3;" ": PRINT AT 4, 

S;" ': FAUSE !O: PRINT AT 4,6:" ": PAUSE 10: PRINT AT 3,7; IHX-4:"C": PAUSE 10: 
PP.JNi •T 2,7;":": PAU~E 10: PRl~T AT 1,7;• " : 1, PA~SE 10: PRINT AT 3,6;"-": PAUSE 10: PRINT AT 3,5;'H" 

2~ 0 PAcSE i 5: PRINT 4T 10,S;" ": PRINT AT 11,5;' ": PRINT AT 12,4;• •: PRIN 
T 4T 13,3," ": PAUSE 10: PR!NT AT 10,t;" ": PAUSE 10: PRINT AT 11,7; INK 4; ·c·, P~USE 10: PR:NT AT :~.6:" / ": PAUSE S: f·~JNT AT 13,5;"H": PAUSE to: PRINT AT 

12,8;" ': PAUSE 5: PRINT AT 13,9; !Nr 2; 'OH" 
230 Pt VSE O: REM FA?A2 
23: ,QF, :=8 to 13: PRINT AT i ,3; • ": NEXT i 
'.: 4l' PR,·H ,\ : 8 , 6(" " : PA~SE 5: PRll/i AT 9 , 7;'C': PAUSE 5: PR:NT AT 9,8;"-': PRI 

,; , ~T 9.< , ! ~l' 4; C'' ; PA US!: 5: PRINT ~T 9,!0;" ': PAUSE 5:: PRINT AT 9,11;' ': P 
A:.; S:: 5: PRIN T AT 8 , 1i;• ": FAUSE S 
~~5 ,·idNT AT 0,1,••-• : r·AUSE 5: PR!tH AT 9,S:"H": PAUSE S: PRI~T ~T 10,7;":': PA 

USE 5-: 0 RP.n AT 11 . 1;·ol-t·: FAlJSE 5: PRINT AT s.~;•:·: Pf':~S!: ~: PRJNT AT 7,9r·H•: 
r'A'..'SE o: PR!NT AT l•),9;·:·, PAUSE 5: PPINT AT 11,9; IN~ :;•oH" 
2t0 LEi af•" Forftarea structurii n~xagonale a GLUCOZEI•: 60 SUI 1500 
262 fRIGHT 1: PAUSE O 
263 PRINT "T 6.5:" ' 
26:'; FO~· ,=7 TO 11: ORJNT AT i.2:• ": NF.JT i 
26Î FOR w=7 TO? STE? -1: F'Rii•a AT w.11;" •: NEX! N! PAU~E 5 
270 PRINT ~T.6,6:" ": PAUSE S: PRINT AT 7,7:' ·, PAUSE ~: PRINT AT a,e;•c•: PAU 

SE 5: PRINT AT S , 9:" ·: PAUSE S: PRINT AT 8,10;' ': PAUSE 5: PRINT AT s,11:·c•: 
PAUSE 5: PRiNT AT 5,12:" ": PAUSE 5: PRINT AT 8,13;" ', PAUSE 5: PRINT AT 8,14; 
INK 4; "C": FAUSE 5 

275 PRINT AT 6.IS;" ": PAUSE 5: FOR y~7 TO 4 STEP -1: PRINT AT y,16;• ": PAUSE 
S: NDT r: PRINT AT 5,16;"0': PAUSE S: PR!Hr AT 3,1,,• ., PAUSE 5 
280 FOR i•l5 TO O STEP -1: PRINT AT 3,i;' ": PAIJSF. 5: NEXT i 
290 PRINT AT 3,5 • ": PRINT AT 6,S;' 1 PRINT AT 5,3;• C 
300 PRINT ~T 4,7 •:•: PAUSE 5: PRINT AT 5,7;"H': PAUSE 5 
305 PRINT AT 4,S •:•: PAUSE 5: PRINT AT 3,5;"H': PAUSE 5: PRINT AT 6,5;":•: PAU 
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SE S1 ~R!~T AT î-•!•~•, ?~:l"°:,ţ i 
310 rftliJT AT 7 ,il :•, fAUSt !h f'i!i!lî ii' ,,,;;!•GH•i ~!t 51 l'IH!fi îtî ';',$J•1•1 .f'll 

USE 51 PR!llî AT 10.ll; "!1"; i'Alia S 
315 PR!"î AT 7,111•1 • 1 PAUSt 51 PRINT Aî 6,il1sK•s ~~~SE 51 Hî~î AT 9,11 ,~1 •1 

PAUS[ S, PRt~î AT IO,Jl1"0H"1 PftUSE 5 
320 PR INT AT 7,141" ! 1 PAUSE 51 PRINT Aî 6,141"K"1 PAUSE 51 PRINî AT 9, 14:'l 0 1 

PA~ăi:"'51 PRINT -T 10i 141 INK 21"0H"1 PAUS[ 5 . 
l JO P~USE 01 REft FAtA4 
340 PR!Nl AT 8,151• "1 PAUSE 10: PRINT AT 8,161" "t PAUSE 101 FOR i•7 TO l STEP 
-1 1 PRIIT AT i,101" "1 PAUSE 101 NEIT t 
345 FOR i•t:f TO 8 fH:P -lt PRINT AT 3,il" • 1 PAUS[ ,,, NPT i , 
347 PRINT AT 1,121 •1 FOR i•6 TO 101 PRINT AT i ll; ; NEIT i 
l,o PRINT AT 7,12;• '1 PAUSE 101 PRINT AT 6,131 iNK 4,•c•: PAUS[ 10 
loO PRINT AT 5,131°1•1 PAUSE 101 PRINT AT 4,13:"H" : PAUSE 10: PRINT AT 7,131•:• 

1 PAUSE 101 PRINT AT 8 , 13r INK 21"0H": PAUSE 10 
lb5 PRJNT AT S,1 21' •1 PAUSE 101 PRINT AT 4,11 ;" •: PAUSE 10: PRINT AT 3 ,101 •0• 

1 ~AUSE 101 PRINT AT 3,,;• '1 PAUSE 10: PRINT AT 3,&1• ' : PAUSE 10 
lOO PlOT 49,127, IRAN 14,-14: PLOT 72 ,1 081 IRAN 15,0: PLOT 96,111: DRAM 7,7 
•IG PLOT ţ8 1 1261 PRAN 14 ,- 141 PLOT 72,106: DRAN 15,0: PLOT 97,1121 DRAN 7,7 
~00 LET aS• farsui& d• per §pactiva • &LUCOZEI - 1no■er •lfa": 60 SUJ 1500 
~ţO PLOT !NK 71127,551 DRAW INK 710,-40 
SjO IR16HT 1, PAUSE O 
6t O REff FRUCTOZA 
60~ LET c•2S 
i>l•l PRINT A'l 3,c,• 0 1 FOR i•S TO t3 STEP 21 l'AUSE 10 
621• PRINT AT i,c,•c· 
62! PRIN T AT i-t,c1•1• 
630 NEIT i: PRINî AT 13,cf • ! 
-~~~ , P~Ă~~EAio~·iR1~;-2; 1 ,.~~~~-~î; ~:i:i ;r i«iNl1;r·;.~~~~{H~i ~:i~I ~i, 7F~R3l 
•9 Tr 11 STEP 21 PRINT AT i,c-11·-·, PAUSE s, PRINT AT i,c-2;"H"1 PAUS[ 101 PRIN ,' 
T AT 1,c+t:•-•, l'AUSE 51 PRINT AT i,c+21•0H"1 PAUS[ IQ1 NEXT i 
650 LET af•' FRUCTOZA FORftULA ACICLICA I SO SUI 1700 1· 
652 IR!SHT l1 PAUSE O; 
c53 IEEP 1/10,101 PRINT AT 5, c; INK 41'C 0 1 PRINT AT tt,c; INK 4;°C"1 PAUSE 10 
655 ~lllNT AT li c+lr'- OH"; PAUSE JO: PRIN-r-AT 11,c+I; - OH 0 1 PAUSE 10: PRINT 

AT !! ,c+11•- OH 11 PAUSt 101 PRINT AT l1,c+1:· o·, PRINT AT 10,c+S;'H': PAUSE 
101 ;•RINT AT JO,c+5;": 1 PRINT AT' c+S•"H": PAUSE 10 
61>0 f' RIIIT AT 11,c+s1· ., FOR i•IO TO 9 hEP -1, PRINT AT i,c+5; 0 0•1 PRINT AT i-

1,c+5; ' '1 PRINT AT i-2,c+51"H'1 PRINT AT 10,c+s;• ": PAUSE 10: NEXT i: PAUSE 10 

etţSifOR ! • 7 TO 5 STEP -1: PRINT AT i+l,c+5;' •: PRINT AT i,c+S;"H"1 PAUSE 10: N 

670 FOR l•c+4 TO c+I STEP -1: PRINT AT S,i;'H": PRINT AT S,i+l1" •: PRINT AT 0 S, 
c+s,· ': PAUSE 10: NEXT i 
675 FRINT AT 5,c+l1' 0 1 PAUSE 10: JEEP 1/10,10: PRINT AT S,c-1;•-•: PAUSE S: PR 

INT Al 5,c-3i ?NK 2; 0 HO' 

o 
680 lET 1S• FRUCTOZA CU CICLU 2-S foru furanozica .,.: 60 SUI 180 

, . 1>84 IRIGHT lt PAUSE O 
'685 fOR i •22 TO 30: FOR J•3 TO 13: PRINT AT j i;" "1 NEXT j: NEXT i 
690 HESTORE 1,'?5i FOR i•3 TO 13: READ d: PRINt AT i ,28;af: .NEXT i 
t 95 JATA • • ş,. ·c• .,. ·c• ·•· ·c· ••· ·c· ·•• • • c · 
700 coR·i•S ro'1i1'READ bf; PRiNT ĂT 1:23;b$: NEXT'i 
705 DATA' C-H· • • • H-C-OH',' • ·o HO-c-H•,• • ' C-OH" 
710 PRINT AT 5,2!; !NK 4:•c•: PRINT AT lt.28; INK 4;"C1: PRINT AT Jl,30; INK 2; 

•oH• -
Z30 PAUSE O 

m ~~MAWn.28; 0 ' ·1 PRINT AT 13,28; 0 ·1 PAUSE 10 
740 PRINT AT 12, 271' "1 PAUSE S1 PRINT A~ 13,26;' ": PAUSE 10 

/50 LET de" Foraarea struct.urii pentagonale a FRUCTOZEI": 60 SUB 170 

75J JRIGHT 11 PAUSE O 
755 PRI NT AT 13,26; 0 •: PRINT AT 12,271" '1 PRINT AT 11,2'3; 0 

AT 10,28:' •, PAUSE 10 
0 1 PRINT 

760 PRINT AT 10,27;" ' : PAUSE 51 PRINT AT 11,26;' 0 1 PAUSE 51 PRINT AT 12 , 25; I 
NK 4;"C': PAUSE 5: PRINT AT 11,24; 0 ': PRINT AT 10,23,•:•: PAUSE 10 

7~5 PRINT AT 12,24;'-": PAUSE 51 PRINT AT 12,21;' : PAUSE 10: PRINT AT 12,26 
:•-•: PAUSE 5: PRINT AT 12,27; INK 2;"0H'; PAUSE 10 
770 PAUSE O: RE" FAZAFR3 
775 FOR ,-g iO 12: PRINT AT i.21;' ': NEXT i 
777 FOR ycJ TO 5 STEP -1: PRINT AT y,23;" ': NEXT y 
780 PRINT AT 8 , 271" ': ?AUSE 5: PRINT AT 9,26;" "1 PAUSE 5: PRINT AT 10,25;'C': 
PAU SE 5: PRINT AT 10,24; ' ': PAUSE 5: PRINT AT 10,23;' ': PAUSE 5: PRINT AT 10, 

22 : INK 4: •c•: PAUSE S 
785 FOR yc9 TO b STEP -! : PRINT AT r,22; ' ': PAUSE 5: NEXT y: PRINT AT 5,22;'0° 

: PAUSE S: PRINT AT S 23 ; • •: PAUSE 10 
790 PRINT AT 9,25;": 1 : PAiJSE 5: PRINT AT 8,2S;'H": PAUSE S: PRINT AT 11,25;":': 

,PAUSE 51 PRINT AT l2,2S;'OH": PAUSE 51 PRINT AT 11,22;'1": PAUSE 10: PRINT AT 1 
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3tlzl0 tNK 2:'0H": PAUSE s, PRINT AT 10.z1,•-•, PAUSE 5, Pff;,, AT 10,1! : " 

800 PAUSE O: ~E" FAZAFR4 
810 PP!HT Al 6,27;' ": PRINT AT 7,261" 

': P4uSE 10: FO~ ,,q T(\ !2: PIIIHT AT i.18," 
•• PAUSE 10: PRINT AT a,12:'C C 

"1 NElT 11 PAUSt: 10 

PA 

815 FOR 1•27 TO 22 S!L 0 -l: PRINT AT ~,i1" "t NEIT 
22;" •: fiEXT r: PAUSE !(• 

ii fOR r•6 TO 7: PRINT A~•• 
820 PRINT AT 7,21:" ': PAUSE 5: f-'l!IIT AT 6,20;" 't PAUSE ~, PRINT AT 5,l'h PIK 

41 'C-: PAUSE S 
a2s ~~!NT AT 2,23;' ·, · PAUSE 20: PLOT lo0,136: DRAW 24,16: PLOT 223,136: DR4W 

-24, lb 
830 PRINT AT 5,29;' '• P~J~• AT ,.~8·" 

s: 0RisT ~, 1,1s!· ·~~~sE ' s- ·~ij~;T 1 A? 
835 ~·fdN T t.T / 1 25; 11 ;~: r;;u5E ~: Pr-Î~l~ ~J 
P~vSt 5: PRINT PT 10,23:'M': PAUSE s· 

•, FAUSE 5: ?R:tiT .AT 6,28;":': PAUSE 
:,23:"H": PAUSe 10 
b,:14; 0 H0"1 PAUS.~: ?R!NT AT q,21f:• :• : 

840 ?RIHI AT 7.22;':": fAU5E 5: FRINT AT b,22:'H": PAUSE 5: P~IMT AT 0,22:• : •: 
PAUSE S: PRIMT AT !0.22;'~c•, P~USE 5 

845 i'IUNT AT 4,!q.• ": H::N~ ~T 3 !9·' ': PALISE 5: FRlNî ;.; ?,19:" · ';,~~SE~ 
: PRINT AT 6,19;" ~, PRINT ţ,Ţ 7,tqi• ": P~t.;:E 51 ~P.!NT AT t,lt; l~K 2:"HO' 
!55 PLOT 161.127: DRAH 14,-14: PLOT 160,17b: DRAII !4,-14: PLOT 134,108: DnAW 15 

·iboFt~+ !!!110t~,~~r~ J~·i!,~;~Jtte;· 1!3 ' f~t~r61ti 4 ~ =~g!e?0:.i!i; :sA:ul 4iicio 
907 !RIGHT l: PAUSE O 
910 ?RIUT AT ! , 131" ": PRINT AT 6, 14: !NI( 2: 'OH HO' 
915 Pl\t!SE 40: f'RINT IH !,13;' ': PRINT AT 8,15; !Ni: 2;" ': PRINT AT 9,1~ 

; INK !: i •HoH• 
•920 FOR i=l1 TO 131 PRINT AT i·l,l5;" ': PRINT AT '1,15;" ": PRINT AT 1.15; 
INK 2;'H0k": PAUSE 25: NEXT i 
923 PAUSE 10 
925 PRINT AT 13,15:" 
927 RANDO"IZE USR ~7500: REK 3: FOn"AT 1,14,31,21: PAPER 7: INK 6: CLS 
930 PRINT AT 17,11; !NK 2:"ZAHA~OZA' 

IOOO~AUSE O: 60 TO 9010 
1510 JRl6HT O: RANDONJZE USR 57500: RE" 4: roR"AT 2,15,;6,201 PAPER 51 INIC I: CL 
s 
1520 JRl6HT O: RANDO"IZE USR 575001 RE" 4: FORNAT 2,17,16,20: PAPER 5: INIC I: CL 
S: PRINT a$ 
1'550 RETURN 
!610 !RIGHT O: RANDCNIZE USR 575001 REN 4: FORIIA.T 2, 15,16,20: PAPER S: INIC I: Cl 
S : PRINT a$ 
1620 B~IGHT O: RANDO"IZE USR ~7500: REN 4: FORIIAT 2,18,16,201 PAPER 5: INK 2: CL 
S : PRINT ' OH" 
1b30 PRlllT AT 18,2; INK O; f'APER 5: JRl6HT O,•-• 
1640 BRl6HT O: RANDO"IZE USR 57500: REN 4: FOR"AT 4,18,16,20: PAPER 51 INK 1: CL 
S : PRINT ': HIDROXIL GLICOZll)!C' 
l 650 RE TURN 
1710 !R!G~T O: RANDOIIIZE USR ~7500: RE" 4: FOR"AT 16,15,30,20: PAPER 5: IIIK 11 C 
LS 
1720 JR!SHT O: RANDON!ZE USR 57500: R~II 4: FORNAT 16,17,30,20: PAPER '5: INK I: C 
LS : PRINT ;a$ 
l 750 RETllRh 
lSIO JR!SHT O: RANDO~!ZE USR 57~00: RE" 4: FORNAT 16,15,30,20: PAPER 51 INK 11 C 
LS: PRINT d 
1820 BRI6HT Oi RANDON!ZE USR 57500: RE~ A: FOR~AT 16,18,30,20: PAPER ~• INK 2: C 
LS: PRINT" OH' 
!830 PRINT AT !8, lo; INK O; !'~PER S; IR!SHT O:•-• • 
l840 PRIBHT O~ RANDOMJZE USR 57500: ~EN 4: FORMAT 18,18,30,20: PA,ER S1 INK l: C 
LS: PRINT': HIDROXIL SLICOZIDIC" 
1850 RETURN . 
5000 SO SUi 0 e~O 
50•)5 iORDER f,: PAPER 7: JRISHT I: CLS 
5007 PLaT 0,175: DRAW 0,-175: DRAW 255,0: DRAW 0,175: DRAW -175,0 
~Q!j RANDOIIIZE USR 57500: REl1 7: FORNAT 1,0,31,1: F .PER 51 INK I: CLS 
5020 RAND011!Z€ USR 57500:'REN 7: FORl1AT 7,0,31,)1 PAPER 5: INK I: CLS PRINT "P 
R"DUCEREA INDUSTRIALA A ZAHARULUI' 
~4q9 LET sw•o: iRl6HT I 
550◊ REl1 INSTALATIE 
5510 PLOT 15.63: DRAM -6.0: DRAW 0.57, DRAW a,o: DRAW INVERSE 1,9,0: DRAW 8,01 
llRAW 0,-32: DRAW INVERSE !,0,-9: ~RAW 0,-16: DRAW -17,0 
5520 f'LOT 15,t20: DRAW 0,81 DRAW -15 , 15: DRAII INVERSE 1,40,0: DRAM -15,-15: llR/1 
w o,-s 
5530 PLOT 32,79: 60 SUJ 5600 
5540 PLOT i2,79: 60 SUI 5600 
55S0 PLOT 112,79: 60 SUI 5600 
5560 PLOT 151,88: DRAW 0,48: DRAW 33,0,-PI/2: DRAW o,-65: DRAW -16,0, DRAW o,-7: 

s~:~w»~i~0;3~~~~,Îi~~ DRAW o,-321 DRAN 8,0: DRAN 15,15: DRAM INVERSE 1, 0,-40: I 
RAW -15,l5: D~HW -6,0: DRAW o,-24: DRAW -8,0: DRAN o,-8: IRAW !5,-15 
5565 DRAW INVERSE l,-40,0: DRAW 15,15: JRAN 0,8: DRAW -22,0: DRAW 0,-8: DRAW -3 
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~.O. -P l/21 »R ~Y 0,181 OR4W g,01 ~P.a~ 0;71 'PAij -!,O: ~RAY 0 , 8 
5~10 PLOI 224, ! ll : t RAW 16 ,D• ~RA~ G.2~t 'HAW -56,D: PLOT 2o a .1;11 nqAw 1,2: f~, 
W -l.-:i tRA~ 3 , ~2 
:;!,SO lO ••11 : lU p 71 1 60 SUI 56101 U l ••1111 LET 1•711 60 SUI 5610 
sse2 !~I l t PRINT AT 3,211 ' ";AT 4 , 211 " "t INK O 
~~!5 60 '10 5 650 
5SV5 ~ E ~ cor,aic 
~oOO ~RAW 7.01 ?RAII o.-8: ~R AW 25 , 01 PRAII 0,8 : ,RAII 7,01 »RAII INVERSE 1, 0 ,9: DA 
A~ -7,0: DR~X 0,24 : »RAW - t,O: »~AW 0,91 DRAII 7 , 7: DRAII INVERSE 1,-23,0: DRAW 7 
, -7: ~P. AII O.-~ : DR~II - 8,0: DRAII 0 , - 24: DRAII -8,0: RETURN 
5bl 0 PLO T • ,r: l)RAII 0, 41: DR Atl l , O: DRAII 0,-41 1 RETURN 
56 20 DP.AII 0 .-1 ~1 ~RAII - 7 ,- 71 DRAM i NYERSE 1,23,01 DRAII -7,7: tRAII 0 , 16: RE TURN 

5850 lET cf • " APA" : 60 SUI 8700 
~900 LE! ,;os • l 3: LE T , sus•7 1 LET loc•21 LET cul•5 : 60 SUI SSOO : PAUSE S 
590S PAUSE 5: RANnONI ZE USP. 57500 1 REN 71 FORNAT 1, 16 , 16 , 201 INK ! : PAPER 6: CLS 

5910 P~USE 51 RAN~O"llE USR 57500: RE~ 71 ~ORIIAT 3,17, 16,201 INK l: PAPER 61 CL6 
1 ~RI NT • ln l P i s i nt introdusi TA!TE! DE SFECLA DE ZAHAR• 

~97 0 PLOT 0 ,1511 DRAW 8,-4,Pl/4: DRAW 8,-4 , -Pl/3: PLOT 0,1621 DRAW 16,-21 DRAII 9 

Loi&-ţJ~2:.fRţ~ î · sVrP -11 PAPER 11 PRINT AT 2.0,· •1 PAusE 5, PRINT AT 2.1,• • , 
PRINT AT 2,0:" •1 PAUSE 5: PRINT AT 3,2i" "1 PRINT AT 2,11• •: PAUSE 5: FOR d• 4 
TO 61 PRINT AT d,2 : • ": PRINT AT d-1,21 •1 PAUSE 51 NEIT d 

6023 PRINT ~T 6,2;• "1 PAPER 51 PRINT AT 7,21" '1 PAUSE 91 FOR d•S TO 9+f1 PRINT 
AT d,21" "1 PRINT AT d-t,21• "1 PAUSE 91 NEXT dl NElT f 

6040 lET 1ls01 LET 12•71 LET 13•21 LET 1S•"1apuritat i solubile "1 LET kS="•ole 
cui• ne10lub ! l1 '1 LET jS•" "1 60 SUI 8800 
b050 PAPER 71 Dl" • <l>l: DII! 11611 LET xll1•2: LET x(21•21 LET xl31•21 LET x(41c~ 
, LET yll)cl01 LEl rt21 • ll: LET y(31•121 LET yl41•13 
6055 LET ••••3: LET 1 ■ 1•!1 LET 1•••13: LET r•i•7: LET P&P•5: 60 SUI 8000 

ti;t r:?~.~! [Ă~i/;~•:A~L; ~O SUI 8700 Î 
6060 LET yjos•l21 LET 1sus•81 LET loc•61 LET cul•61 60 SUI 85001 PAUSE S 
6065 LET 11•01 LET i 2•21 lET i3•51 LET iS•"iapuritati solubile": LET jS=" ■olecu 
I • nt1olubllt "1 LET kf•"aolecult de apa '1 60 SUI 8800 
6075 LET 111>•51 LET 1(21•61 LET 1131•5: LET 1141•61 LET x(5)•51 LET x(61•6: LET 

, :tl•9 ; ~ET 1121•9: LEr 713)•10: LET y(41•101 LET r<Sl•III LET y(6)•11 
1>080 LET 1 ■ 1•71 LET 1 ■ 1•51 LET 1•••121 LET 1•!•81 LET p1p•6~ 60 SUI 8200 
60!2 LET cf•"DIDXID DE CARJON"1 60 SUI 6700 
6083 LET loc•ll1 LET cul•41 60 SUI 85001 PAUSE 5 
6084 LET 11•01 LET i2•21 LET i 3•71 60 SUI 8800 
6085 LET x(l l•I01 LET xl21•111 LET 1131•101 LET x(4)•111 LET xl51•101 LET x(6 l• l 
11 LET rlll • 91 LET 1(21•91 LET 1131•101 LET yl41•101 LET yl51•11: LET yl61•11 
tg;~ tir ;;:= 12~1t~r.·;i·ă8lF~~T6i·:u:211k~T r•i•81 LET pap•4: 60 SUB 8200 . 
6093 PAUSE 51 LET loc•l61 LET cul•31 60 SUI 8500 
6094 60 SUI 8800 
6095 LET x l! l• IS1 LET x(21 ·161 LET x(31•151 LET 1141•!1,1 LET x(5 )s tS: LET xl61•1 
61 LET yll > 9: LET y(21•9t LET y(31•10: LET 1141•101 LET y(Sl•ll1 LET y(61=11 
6100 LET 1a1• 171 Lt î ••i•l51 LET r•••l21 LET r•i•8: LET pap•31 60 SUI 8200 
6110 LEI xll l• l9 : LET xl2>•191 LET x(31•211 LET xl41•21: LET l<'.t51•19: LET x(61•1 
9, LEI 111)•8 : LET 1121•10: LET y(31•101 LET 1141•91 LET ylS>•tl1 LET y(6)•12 
6115 PLOT !NK 21171,1361 DRAW INK 210,12 
6120 LEI i2•51 LET sw•I: LET ••1•22: LET xai•l91 LET r•a• l2: LET t•i•S: LET pap• 
71 PRINT AT t••-1•••11 PAPER PIPI" "; AT r•~•••il PAPER PIPI" : 60 SUI 8200 
613& LET iS • Ktla s a este supusa l1pre1iuni ridicate pentru 1rific•r•': 60 

SUI 8800 . 
6135 PAUSE 01 FOR f • 20 TO 231 PRINT AT 14,f; INK 61' ';AT l4,f-11 IR16HT I;' 
' : PAUSE 10: NEIT f 
6140 PRINT AT 15, 191 IR!SHT 11• "1AT 14,201 INK 61 IR16HT Of" 
6150 LET h•20: FOR f•l5 TO 21t PRINT AT f,261 INK 6; PAPER 7;" ": PRINT AT 14,h• 

JRISHT 1,• ": FOR 9•19 TO 211 PRINT AT ţ,26; IRl6HT I;" "1 NEXT 91 PAUSE 7: LEf 
h•h+I 

6155 IF INT (f/21•f/2 THEN PRINT AT 11,281 INK 51 PAPER 7; IR16HT t1• ";AT 12,2 
l,1 IRI&HT l; • • 
611,0 !F INT (f/2l()f/2 THEN PRINT AT 12,261 INK 51 PAPER 71 IRISHT I;" "1AT 11, 
281 IR!6HT I;• " 
6170 PAUS[ 81 NEXT f 
7999 PAUSE O: 60 TO 9010 
8000 RE" •1sc ■ol2 
SO IO LET int•il1 LET f•t 
8020 IF f>4 THEN 60 TO 8010 
8030 LET 1•S6N 12•RND-ll+xlfl 
t04 0 IF f >J AND f<•4 THEN LET ink•i3 
8050 IF 1>1 ■ 1 OR 1<1 ■ i THEN LET ••f+lt 60 TO 8020 
8060 LE T b•S6N 12•RND-1l+rlf) 
8070 IF b>r•• OR b<r ■ t THEN LET f•f+lt 60 TO 8020 
8080 PRINT AT r(fl,1<f>i PAPER 51' '1 LET xt•l•11 LET y(fl•b: PRINT AT y(f),x(fl 
l PAPER PIPI INK ink1' 
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8090 PAUSE St LET tScI!IKEU: IF COI!~ IU)013 THEN LET f=f+l1 fO TO 8020 
8100 PRINT AT 7(11 ,d!); PAPER PIPI "1AT 112!,rl2); PAPER PIPI • 
8110 PLOT 8t!r&a-!l-l,175-8•Cy&1+ll: DRAW -8,-8,-Pi/2: PLOT 8•xaa+l,175-8t(yaa+l 
11 DRAW 8,-8,Pl/2: PRINT AT 1•1+1,x•a-1: PAPER 7; lNK o,·• 
8112 PRINT AT y(31,xl31; PAPEn pap:• ";AT yl4),x(41; PAPER eap1• • 
~l!~p~QR.: 5 ~~tsi ~~ ~~~r2} PRINT AT 11,fl INK 21 PAPER PIPI ";AT 11,f-1; PAPE· 
8116 PRINT AT 11,xaa+I: PAPER 71" • 
8120 RETURli 
8200 RE" •isceol3 
8210 LET in~zil: LET f•I 
8220 IF f)6 JHEN 60 TO 8210 
8230 LET •=SSN (2tRND-1l+r(fl 
8240 IF f>t AND f<=4 THEN · LET ink•i2 ( 
8244 IF f>4 AND f<=6 THEN LET ink=i3 
8250 IF •>••• DR a<x ■ i THEN LET f=f+l1 6D TO 8220 
8260 LET b=S6N <2•RND-1l+ylfl 
8270 IF b)yea DR b(yei THEN LET f=f+lt 60 TO 8220 
8280 PRINT AT y(fl,xlflt PAPER pap;' ": LET r!fl=a: Ll!:J y(fl=b: PRINT AT ylfl,xl 
fi; PAPER papJ INK ink; • 
8290 PAUSE 5: LET t$=lNKEYS: IF CODE lt$l()l3 THEN LET f•f+l1 60 TO 8220 
8300 PRINT AT y(ll,xlll; PAPER pap;• •;AT rl2),xl2l; PAPER pap;•• 
8305 IF 5w=I THEN 60 TO 8400 
8310 PLOT 8t(xaa-l)-l,175-8tlyaa+1)1 DRAW -e , -81 -Pl/21 PLOT 8•xea+1,175-8•1y ■a+I 
)1 DRAM 8,-8,PI/2: PRINT AT yaa+l , ţ•~-!! PAPE~ 7! !~~ ~:• • 
8312 PRINT AT y(3),JC(31; PAPER pap;• ";AT y!ll,xl4l1 PAPER pap;' ";AT y(Sl,.CS>1 

PAPER papi" ";AT y(6),x(6>1 PAPER pap;"• 
8315 FOR flxaa-2 TO xaa+2: PRINT AT 11 1ft INK 2 1 PAPER pap;• '1AT 11,f+2; PAPER 

pap; INK 1;• •;AT 11,f-l: PAPER papi ;AT 11,xaa-3; PAPER 71" ': PAUSE 4: NEJ 
T f1 PRINT AT yma,x ■a+31 PAPER P~PI INK 2;' • 
8316 PRINT AT 11,xaa+I; PAPER 7;• • 
8320 RETURN . 
8405 FOR f•lO T.D 12: FOR g•l9 TO 22: PRINT AT f,g; BRISHT 01 INI( 61 PAPER 71" '1 

PAUSE 21 NEXT g: NEXT f: PRINT AT 12,19; BRISHT O; INK 6;" • 
8406 LET i$=" La teeperaturi aari seobtine un lichid viscosnuait NELASA"1 
60 SUJ 8800 
8407 PAUSE O 
8410 PAUSE 5: PRINT AT 13,201' • 
8415 PRINT AT 10,191 BRISHT lt" ': FOR f•ll TO 121 FOR g•19 TO 22 STEP 21 PR! 
NT AT f,91 BRISHT 1; PAPER 7; ': PAUSE 2: PRINT AT f+3,9; JRISHT O; INK 61• 
1 NEXT 91 NEXT f: PRINT AT 13,201 JRl6HT 11• • 
8420 RETURN 
8499 STOP 
8500 REN aiscstic 
8510 PAPER 7: INK 1: PRINT AT 2,01• ";AT 3,o,· •: cOR f•l TO Hltl PRINT AT 2,f1" 

"1AT 3,f;" 0 : PRINT AT 2,f-1; 0 ";AT 3,f-1;'0 ": PAU.SE 5 
8515 NEXT f 
8517 PRINT AT 2,loc;• ";AT 3,loc1" • · 
8520 PRINT AT 3,loc-1;" ";AT 3,loc,• • 
8522 FOR h•yjos TO ysus STEP -1 
8525 PRINT AT 4,loc; INK cui;". ": FOR f„5 TO h1 PRINT AT f,loc; INIC cul1" "1AT 
-1,loc;• 0 : PAUSE 3: NEXT f 
8530 PRINT AT h,loc-1; PAPER cut;• "1 BEEP ,1,191 NEIT h 
8535 PRINT AT 3,loc-11 PAPER 7;" • 
8540 RETURN 
8700 RE" contstic 
8705 RANDONIZE USR 57500: RE" 6: FORKAT 1,16,lf,211 PAPER 71 INK 41 CLS 
8707 PRINT AT 21,1; PAPER 7;" 
8710 RANDO"IZE USR 57500: REft 3: FOR"AT 1,16,12,17: INK l: PAPER S: CLS I PRINT 
• Conti nutui sticlei• 1 
8715 RANDDNIZE- USR 57500: RE" 7: FOR~AT 1 17 12 201 JNK 11 PAPER 61 CLS 
8720 RANDONIZE ' USR 57500: .REII 4: FORIIAT 3:1s:11:20: 1NK I: PAPER I>: CLS 1 PRINT 
cf 
8725 PLOT 0,0: DRAM 255,01 RETURN 
8805 BRl6HT O 
8810 RANDONIZE USR 57500: · REII 61 FORNAT 1,16,lf,211 P~PER 5: INK 41 CLS 
8815 PRINT AT 21,11 PAPER .5;' 
8820 RANDONIZE USR 57500: REN 81 FOR"AT 2,17,17,21: PAPfR 71 INK 11 CLS 
8821 I~ sw=l THEN 60 TO 8850 
8823 RANDONlZE USR 57500: RE" 8: FOR"AT 4,17,16,181 PAPER 71 INI( li CL.S I PRINT 
i$ 
8825 RANDO"lZE USR 57500: REN 8: FORNAT 4,18,16,19: PAPER 7: INK 11 CLS PRINT 

,:21 RANJO"IZ~ USR 57500: REN 81 FORIIAT 4,19,16,20i PAPER 71 INK 11 CLS I PRINT k$ . , 
8830 PAFER 71 PRINT AT 17,31 INK it1• ';AT 18,31 INK i2;" ';AT 19,31 tNK 51' • 
8839 JRIGHT 1 
8840 PLOT 0,01 JRAW 255,01 RETURN r:ss RANDDNlZE USR 57500, RE" 81 FOR?IAT 3,17,16,211 PAPER 7: INK 1: CLS--. PRINT 
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10: lOA? .,.,·cctE I LO~P "b4'CO~E 
H'~l!f vs~ '.;75(1'i: R:11 I: ;ORMI 0,0,31,,t: PIVEI! h 1111: li CLS 
~~~ 575P~, ~E~ ;1 FO~~AT ~.D,77.1~1 PAPE~ 6, IHK 11 CLS 
us, !7~on: Rf" 2: FOR"Al : . ~.ll,21: PAPER li JN~ I: CLS 

P.i:~ 21 FOl!IIAT .~.5,-:'7,lb: PAr-ER 41 !NI: I: CLS 
61 . lll~ O: iii'!~~, l:' 1:.HARUL • 
R[" 2: Fo,r ■ r 6 .7.27,16: P~Pf5 4: JNK I: CLS I PRINT 
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CAPlTtlUL 4 

Folat1ir•a calculatorului -t• ■fich1nta • nu doar in 

tiil• la wtitnt•l• -act• ,ci si in cadrul lacttilcr d• 

roeana, i•tcri• .te, 

4,1, SINTAXA FRAZEI 

ltte­

liaba 

"-1tru --ltfic.,.• - Canc:tlPUt 

ca !SCOP t_t.,._ c...,_Unt■lcr de •intaxa 

de el ... a Ylll-a provr- car-• a fost 

foart• bun9 ,la wc:ar-a _, r-trin- • in 

din Tiai110ara • 

un pr09r­

fraz•i a 

folosit cu 

un•l• sc:oli 

car-• .,.. 

•l.vilcr 

rezultate 

v■n■ral• 

Al...,... OPtiunU 2 are ca ■f■ct 

c-,zncr „1 abr■Yi.-Ucr folosit•. 

CAP9 &Hin+S cur- •tlr19a ,,. 

CN'S aun+a cur- dr-ta 

1:ub.rcr 

" -iUOIWll"9 cur- stin9a -
p sublini.-■ prlldicat 

Abrwvi.-i I 

• ■1--■nt dtt 1-atura 
• d■liatt.,._ prapozi~itlcr 

EDIT terainar.a d■liait.,.ii in 

propazltU 

Pp PrOPOZiti• principala 

a, Bubordonata subiectiva 

Pr Subardonata flr9dicativa 
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Cd Subordon.ata circ..,_tNttial• directa 

Ci Subordonat• circuastantiai.i: indir-..cta 

Cl Subordonata ci n:uantanti al• dt, l..c 

Ct Subordonata circu-tanti ala dt, tiap 

C,a Subordonata circuastantiala de acxt 

Cs Subordonata circu-tanti•l• finala (de •c-l 
Cc Suoordonata cir-cUMatantiala de cauza 

Co Subordcn•ta conditional• 

Cn Subordon,ta cor..!~utiv& 

Cv S...bordon&t& cane-iv& 

Dependenta prapozitiilor - introduce 1IUb for•• unui sir de 

nu-• d■ dou• cifre in ordin• crr.1eato.re. 

pantr-u o pr--oziti• legata ckP pr-ozitiil• ~.6,2,9,11 

- va intr-oduc• ur-■atorul sir- 1 0205()6()911 

Ver-ificar-ea corectitudinii analizei se fac• in doua at- r 

-- vwr-ifica corectitudinea i-ar-tir-ii in prgpozitii 

-- varifica corectitudinea analiz•i 

In cAZul in car-• in una din cel• doua ltt&P• - ga~ 

gr--eli - afi--za analiza corecta. 

Dupa •1-er-•a oP'tiunii 1 se aht9e setul de fr-az• si -

porn-te ca-tofonul. 

])upa &fi-rea fr-azei apar-e un cur-..,,- in coltul din stinge_ 

sus si - ••t--ta intr-nduc.-- comenzilor. 

Alat.uri de pr-ogr-AaL&l de baza a fost conceput: un p,-09,.._ 

auxiliar- pe c.,..• il va folosi ex-inat.or-ul pent:r-u cr•ar-•a d• 

,-eturi d■ te11t:e. Si in cadr-ul ac-tui ~r09ra■ sint afi-t• 

instructiunile pantr-u a fi la ind-ina utilizat.or-ului • 

Alllb•l• pr-odusa pr-09r- au fost realizate parrtr-u ca sa poata 

fi utilizate •ide persoane c~• nu cunosc infor-tica. 

J>aca totusi - dor-te apr-ir- pr-ogr-aaului in tiapul 

ew,acutiai • - va t-t• •i-lu JIREAk iar- r-elansar-- - va fac• 

c;y "°TO 30 (daca dati RUt - vor ster-- ..tur-il• de dat• cu 
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fr&Jte > • i.,- dac• dariti inc..-c:er.a unui nou set de date d11t.i 

OOTO 9000 ,~ RUN 'i'OOO 

Tr~uie IMI ••intim utilizator-ului c.i t-tarea - va ~•c•• in 

functie de dat.ele introduse prin pr09ra111Ul de creare a 1&eturilar­

de lraze. iar daca aceasta analiza -t• ~resita din punct. de 

vMtere 9ra-tic 11tunci ei t-taril• facut• c:u elevii var da 

rezultate vresite, caci testarile - fac in functie de analiza 

facuta de cel care a for-t '!MPtul de fraze cu prograaul 

auxiliar • 

Pentru incrcarea prograaului de testare se va da LOAD 

• • YNTAx • , tar prmt.ru i ncrcare progr a111u.l ui awc i li ar de f oraare a 

seturilor de d.ite - va da LOAD "Fraz-fora•. 
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1 au 
! !IEI! 
3 REII 
4 itE1I 
5 REII 

110 CLS t 10 &Ul 6000 
120 LET !•Ot LET f•O 
llO PRINT AT i,fJ fLASff li">" 
140 LET tt•INKEYJ 
150 If COIE Cttl•9 TIIEN 60 TO 6500 

, 155 lf COIE lt•I•! THEN 60 li 6515 
-U,O If CODE IUJ•ll2 HID 60 TO 6520 
165 IF COIE ll$1•113 THEN 60 Te 1000 
170 IF CODE !ttl•l01 TffEN 60 TO 7000 
180 IF CODE ltll•l15 TMFN 60 TO 8000 
190 IF CODE lttl•7 TME~ so TO a,oo 
2oq 68 TO 140 

10~0 PRINT AT i,ft" ': PRiNT AT ~.o:•,•1 l(l 1•01 LET f•01 60 TO 130 
4000 FOR ,~t TO 19 STEP 2t FOR f•O TO 31 
6010 l't!JNT AT t,f1&-S(J,f+l+t6•l9-I)) 
6020 NEXT f: NEXT t 
6030 RETURN 
6500 LET t•h t.ET r•i1 LET faf+h IF 031 TMEN U:l f•01 lET i"i+21 lf i>tS THEN 
PRINT AT 18,31:" '1 IEEP .05,121 80 TO 120 
t5l0 PRINT AT ,.t,• ·, JEEP .os,12, SO TO 130 
6515 LET f•f-lt IF f>-11 THEM PRINT AT i,f+t1• "t 99 TO 130 
6517 LET f•f+la 60 TO 140 
6S20 lET t•i+lt LET e•f 
6S21 IF it<•ll THEN &o T8 6523 
6522 60 10 6S40 
6523 IF SCREE• lt,el•" • THEN 60 TO 140 
6530 lF SCREENS lk,el<•"1" THEN If 6CltEENS lt,el>•"A" THEI lET ~•SCREEff Ct,elt 

PRINT AT k,e1 JNK 6: PA.t>Ell J;r-t1 LET es.♦ h 66 TO 652S 
4540 LET e•f-1 
6550 lf SCREE!lf lt,e><•'z" THEI lf SCREENt lk,el)•"A" THiN LEl rf-SCREEIH lt,el1 

PRINT AT t,e: INK 61 PAPER l1rf1 lET --11 10 TO 6550 
6555 60 TD 140 
7000 LET t•i+lt tET eaf 
7001 IF •<•31 THEI 511 TO 71>n 
7002 &O TO 7020 -
?oo, IF SCREENS lt,e>•• • THEN 88 TO 140 
1010 JF SCREENf lk,el<••z• THEN IF 51:REENS lk,e>>•••• TMEK LET r-COIE ISCRCENS I 
k,el>-32: PRINT AT t,e:CHRt rt LET e•e+l, 60 TO 7010 
7020 LET e-f-1 
7025 IF SCREEMI {k,•l<••z• THEN IF SCREEM !kt•I>•••• THEN LET r•CO!E <&CRF.ENt 
k,ell-311 PRINT AT k,e1CHRS rt LET --1: 60 O 7025 
7030 60 TO 140 
8000 LET D•CODE ISCREENS 11+1,fll 
8002 IF Q•32 OR Q><-44 OR D•5 OR 0•41 THEI PRINT ~T i+l,f1"/"1 INPUT "Intro~uceti 
nu•arul propozitiei':n: PRINT AT i,f-21n 
8010 60 TO 140 
8501 PRINT IO;"ASTEPTATI"t PRIIT AT i,f1" ": LET ••O, FOR t•I TO 19 STEP 2: FOR 
fel TO 32: LET r•ATTR l9,f-tl1 IF ~S<j,f•1••11-lll<>SCREEN$ Ct,f-ll OR tlJ,f+lbt 
19-lll(>r THEN LET ••1 
&510 JIEIT f1 •EXT t 
8511 lf w•l lHEN 80 TO 8530 
8515 FOR ,=o TO li STEP 21 FOR f•l TO l2t IF SCREEU (9.f-l)()cf(J,f•l6ttl THEN 
LET "•1 
8520 NEIT ft Nt:IT t 
8S25 JF .,.1 TffEN &O TO 8510 
8527 &O TO 8570 
8530 PRINT AT l8,61'ATI 6RESJT!'!"t PRtNT "' Y1 •P1re1 1n1liza cor•cta • 
8541 FOR o-I TO 19 STEP 21 FOR f•l TO 321 H' tlj,f+16•t9-lll•l4 T,IEN PRINT AT 9, 
f-1; INk 61 PAPEJI l1bS(j,f+32•1t•IJ/2)1 PRINT AT 9-l,f-l1cflj,f•Jbti9•Jll1 80 TO 

8550 • 
8543 PRINT AT 9,f-l1bflj,f+l'2tl9-11/2lt PRINT AT g-J,f-1:cSlj,f+32•19-1l/2l 
85S0 NEXT ft NEXT 9 
8551 POKE 64001,S6000-Z56•INT {56000/256)1 POKE 64002,INT 156000/25611 AANtOHJZE 

USR 64000 , 
8570 PRINT AT 16,2;'Jntroeac•ti analiza frazei :• 
J575 LET H•O 
8580 FOR f•2 TO 2td(J,21l STEP 21 PRINT TAI l:t/2rt INPUT "Felul ,ro~ozit1ei '1n 
~l• le ce ~ropozitii se leat•? "1n1 PRINT TAI 21".- '1ns1•t•1n;'l t IF "<>d(J 

f/21 TffEN LET swet • 
isas IF nl(}d$(j,f-J TO f) TKEN LET ·••l 
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1s<10 atn • 
1600 JF ... 1 Tllfl ,.,., ,c,"ATI SRE81T!!!•s PAUSI 20, ao T8 1603 
1602 60 TO 1610 . 
160) POKt 64101,,,ooo-2,,.,., 1,6000/25011 POKE 66102,INf 156000/25611 AAN)(»lllE 

USR 641001 F'iR f•2 lO 2•flJ,2ll STEl' 21 PRIIT TAI hi/21", ·"ţdflj,f-1 fO ft1• I 
"1dlj,f/2l1"I t NEIT f • 
1610 ~ET j•1•11 JF J>S JHEI tO TO 9000 
1620 HUSE OOa PRINf 101 "Contlnu••? li/NI• 
1630 IF INKEYl•"d" tA JIKEY•••t• THEI CLS 1 80 TO 110 
1640 JF IN~EYt••n• OR JNKEYS•"N• THEN 80 T4 9000 
1645 110 •o 1uo 
9003 IIK 51 PAPER ,, CLI 
9010 PRINT AT 19,01"" 
9020 RESTORE 99941 FOR f•64000 TO 660111 REAi 01 POKE f,01 NEXT f 
9030 FOR f•64l00 TO •41261 REAi 01 POKE f,01 NEXT f 
9100 PAPEA 71 INI 1• JORIER 61 CLI 
9110 PRINT AT 712& I• E1•cuti•"1AT 12,2a"2 - Jastroctiunt• 
9115 Jf JIIKEU• I THE• 60 TO 9150 · 
9120 JF INKEY1••2• THEN 60 TO 9200 
9125 60 TO 9115 
9150 CLI, PRIIT AT 5,oa• Nu••I• setului ••~ate, lpentrv prilltrl care ura 
eaza tastatl ENTER" 
9155 INPUT ns, JF LEN nS)I THEN 60 Tt 9155 
9157 80 TO 9900 
9200 cu t PRINT AT •• o, •cs+5,CS+I - ,.,ia .. n cursor o,·, PRINT 1 ·PR!Nl • p 
- Predicat•, PRINT I PRINT• · • - Eleaantt •• lnatura"1 ~RINT t f'flJNT ••le 
llaitare propo1itia•1 PRINT t PRINT• EJJT - Teratnat deliait1re• 
9205 PAUSE Ot CLS 
9,io·PRJNT AT 4 li • ,,-,rtnc1,a1a Clt·coa,hth·• 1Uracta 

Ci-coaphtiva indinct& • Ct-t-orala Cs-finala 
Sb·sublectiva Pr-predic,ttva 

Cc-caur,la Cl-ctri:uastantt,la u loc Cv-concestv 
a Co-condttton,11• 
9213 PRINT• At·atributtva C.·clT"nNtantl&lt ff nd Cn-
consacutlva~ I 
9216 PAUSE Oa CLI , 
9215 PRINT AT 7,01 • Nuaerotarea propo1ltlllor •• f1c• in ordine, ,,eritl•I pr 
altl-catelor.Nuearul pro,oztttei •• tntToduc• sub fora,•• nu••~ de doua cifre f 
ar l• l"atura din· tre. ,ropozltil •• introduce ln ordin• crascatoarel0l020lo.t • 
•• l • 
9220 PRIISE 01 89 TO 910~ 
,,02 LET ·••"dl +ns, IF nt•·· TIIEN LET *•=·· 
9903 LOAJ tS IATA aSI) 
9904 LET ts••d2•+nSr IF' nt••• TNEN LET ts••• 
990~ LOAI t• IATA bSll 
9906 LET t••••3•+ns, IF ni•·· TKEN LET t••·· 
9907 LOAI tt IATA cS(I 
9908 LET tt••d~••nt1 IF nt••• THEN LET tt••• 
9909 LOAI tt IATA dS(I 
9910 LET t•••ds"•n•• IF nt•·· T~EN LET ..... 
9911 LOAI tl IATA dii 
9912 LET ••••••••ntt If nt••• THEN LET tt••• 
9913 LOAa ts DATA t() 
9920 LET j•I: ClS t PRINT AT 11,a,·oPRITI CASETOFONUL·, PAUIE o, 80 TO 100 
9994 IATA l7,192,2ll,3l,0,64,l,0,27,237,176,20l,17,l92,2ll,31,0,.6,6,27,l97,6,0, 
126,24,,2.,119 241,18,35 19,16,246 193 16,240,201 
9999 PRINT to1'ASTEPTATl'1 PRINT Af l,f1• "t LET •-01 FOR t•l TO t9· STEP 2: 'P.~ 
f•I TO 321 LET r•ATTR 19,f-llt LET ct1Jif+l6•19-tll•SCREENS (g-1,f-llt LET bf(J, 
f~l6+1t·lll•SCREENt lt,f·llr . LET t(J,f+ 6•1~-tll•r 
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I «Ell •-f'IIR!!ARt ·TtsT! 
2 REll a~torlr 
f m - . mr:s IC~:m~ijMITU 
S REI! 
8 11ft a,15.32011 IIK btl5,320)t IJl· ct15,32011 IJN dtlS,4011 III d(5,2ltt JIK 

t(i·J~X'f•I TO 5 
10 PRINT AT Q,O:"lntroduc•ti fraţa nuaarul 
li PRINT AT 7,11•p•ntrn sflrsit tata' 
12 INPUT aSlf, TO 11 rF •Slf,I TO 41•·••t•• 
15 NEIT f 
30 CLS 1 -LET J•O 

105 LET J•J+l1 LET ·••J 
110 so so, ,ooa _ 
120 LET 1-01 LET f•O 
130 PRINT AT i ,f.r FLASH ·h ">" 
140 LET tt•I~KEYS 

"1f1 " neanaliaeta ,•. l•••I• • 5 frazei" • 
T~EN LET aaa•f-11 60.l~ 30 

150 lf CODE ttfl•9 THEN &O TO 6500.. 
155 IF CODE (tSl•8 THEN 60 TO 6515 
160 lf CODE ltfl•l12 THEN 68 TO 6520-
165 IF CODE Ctfl•113 THEN 60 TO 1000 · 
170 JF CODE- IUl•lOI THEN 60 TO 7000. 
180 IF CODE (tfl•115 THEN 60 TO 8000 
190 lF CODE ltfl•7 THEN 60 TO 8500· 
100 60 TO 140 

1000 PRINT Al i,f:" •: PRINT AT 0101°>•• LET l•Gt LET f•Os 68 TO 130 
6000 FOR 9•1 TO t9 .6TEP 2: FOR f•v TO 31 
t&!8 :~{~ri:rNli}':•1J,f+1+16•1,-111 
6030 RETURII · . 
6500 LET t•fr LET y•I r LET f •f+h lF f >31 THtN LE'I' f•0t LET l •1+2t JF 018 THE•. 
PRINT AT 18Ă311" .•, fEEP .os,12, 60 TO 120 
t~ig r:iNJ.f!1~·li f)!o1,~~"·~~i~i•Af0,!~+½~i ., 80 TO 130 
6517 LET f~f+lt SD TO 140 
6520 LET k•i+lt J.:ET ••f . 
6521 If e<•31 THEN 80 TB 6523 
6522 60 TO &540 
6523 IF SCREE~$ (k,el•• 'THEN 69 TO 140 
6530 IF SCREEN$ -lt,el<••z• THEN JF SCREEN$ lt,e))•"A• ·THEN LET rf•SCREENf (t,elt 
6;:~NlEŞT e~J!i INK . 6; PAPER l1rt1 LET 1•1t+l1· 60 TO 6525 
6550 IF SCREENS lt,el<•••• THEN IF SCREENS lk,el>••A• THEN LET rfaSCREEllt lt,elr 
6~~A"ioAJ0tit~ INK 61 PAPER 11rt1 LET e•e-11 6D TO 6550 
.7000 LET k•I +li L"ET e•f 
7001 IF •<•31 THEN 60 TO 7009 
7002 6D ·TO 7020 
7009 IF SCREENS ll,el•• "THEN 60 TO 140. 
7010 IF SCREENS Ck,el<••z• THEN IF SCREEN$ lkfel)••a• THEN LET r•CD)E ISCREENf 
k,ell-32t PRINT AT k,e1CHR$ r1 LET e•e+l1 SO O 7010 
7020 LET e-f-1 
7025 IF SCREENf lk,el<••t• THEN IF 6CREENf - lk,el)•••• THEN LET r•CODE CSCREEN$ 
k,ell-32: PRINT AT t,a1CHRf r1 LET e•e-1: 60 TO 7025 
ig~g E~rT&.i~gE . 1scREENf 1;+1,f11 
8002 IF 9•32 OR 9•44 OR Q•5 DR 9•4-7 THEN PRINT AT l+t,f1•1•,·INPUT 'lntroduc•tl 
nu■arul proe0rltlel"1n1 PRINT AT i,i-2;n 
8010 INPUT Felul propozitl•i nt "1d$q,2•n-l TO 2•n-l 
8020 INPUT "Je ca propozltli se laa9a ;dlJ,nl . 
8100 60 TD 140 
8501 PRINT t01'ASTEPTATI•1 PRINT AT l,f1' ": FOR 9•! TO 19 STEP 2: ,.DR f•I _TO 32 
ă5~rH~H·::1tE~r~n--ATTR (g,f-111 LET t,S(j,f+l6H1.-1ll•SCREENS (g,f-11 

8~15 FOR 9•0 TO 18 STEP 2:· FOR f•t TO 321 LET cSIJ,f+16•vl•SCREENS (9,f-tl 
8520 NEXT fi ~EXT 9 . 
8527 INPUT •tntroducetl atent nn ■arul total d• proporltli exlstent••"1d(J,2tl 
8530 LET w-..+11 IF •<•aax .TflEN 80 TO 105 
8540 PRINT t01"Dorltl sa faceti ■odlfical"-i? CD/NI• 
8545 LET U•INKEYf · 
8547 IF ts••d• THEN INPUT •Introducetl nu■arul fraz•i "1j1 LET w•S1 BD TO 110 
8548 lF ts••n• lHEN $0 TO 1600 
8550 60 TO 8545-
8600 INPUT 'lntroducati nu■el ■ setului ce vafl salvat!••• 8 chrl"1nS 

' fţ!g l:vtE!dVf!~,1~i~A6~tîf 8600 
f7!~5f~:i ;ii;•31,:Ai:vt•l~1•::xE,;11•;1f DAT~ ctll1 SAVE 'd4°+nt MTA df(lr SAY 
'1000 CLS · . 
9110 PRINT AT 7,2:•1 - E1acuti ■"1AT 12,21•2 - lmtructlulri" 
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ttlS I~ J•rEYs••t• TIIEW Cll t 80 TO I 
,120 lf IWKEYi• 0 2° THE• 80 TO ~00 ,,2, so ro ,11, . 
9200 CLS 1 ,RtMT AT ,.o,•cs•s.cs+& - ,.,1, •• r. cwr1or l)l"r PRINT: PRINT• p -
Pr•dicat•s PRINT 1 PRINT• a - El•••nte da la9•tur1"1 PRINT I PRINT• s - l•I 

leit1ra pro,ozltie I PRINl I PRINT• E)JT - Ter•1n•t dalieitara"t PRINT 
9210 ,AUSE 01 CLS I PRINT AT 2,01° Pp-princ1,1la Cd-coopletlve 
dlr•rt• · t1-coe,1etlva Indirect• tt-t,.,.oral• 

Cs-finala Sb-nbiectiva Pr-prodicativ 
Cl-circua1t1ntlala da Joc 

Co-conditlan11a• • tc•cau1al1 
Cv-con,eslva 

,213 PRl•T • At-1trlbutiv1 
consecutiva" 

Ca-circueatantlala da •of 

9215 PAUSE 01 CLI t PRINT AT 7,01• Nuo.,-ater•a~rapazitlilor se face ln erdine 
• ep•rltlel •rnt-c1telor.Nuo1ru propozitl•I se introduce sub for•• da •u••r d 
• dou• cifra iar le la1atura dlo- tra pro,otltii sa lntrod•ca ift ordin• crascat 
oaret01020304.,.1• 
9220 fAUSE 01 CLS 1 80 TO 91lf . 
99,9 FOII f•l TO 4001 PRINT f1 "tdll.fl1 •EIT f 



A• v~nLt Pin• t a po~rta 1 1 •~ 
IJ 

trecut reped~ ,na,nte ,f ara ~ a 

~ai ind r azn e sr. ,a ma int.orc.~• 
iot reb d e t ine:~dUP3 ev• r a9.lld lJ1 

~ e m,s i iata,d~ ce nu ~i-~q ti~ut 

ra g~ d~l ala, dra ga Lia. 

J. 
Rin ve n it p ina la poar ta / SI .0 111 

krecut repede ina i n~e/~RRR SR 
3 4 

~•• i ndraznesc)SR 111a intorc/SR 
kntreb de ti~e/CUPR CUH ragadvi­~:./$% 1aÎa/CE CE nu ~ i-a111 t i nut 

8 7 
f898dUl8l&/draga L i a./ , 

1.-Pp(:2) 15.-CsC406> 

a . -P.P<10307> 6.-c.cs> 

3.-Ca(:2041 7.-PP<208) 

4.-Cd(30151 e.-Cd(7l 

1. -pP (:2) 

2. -Pp C103Gl7> 

3.-Clll204) 

4. -Cd 13015} 

15. -cs ( 406) 

6. -ca cs> 

7. -P9 (208) 

e. -Cd (7) 
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CAPiTOUL 5 

LIMJI! '10!IERME 

:I. l. LIIUA ENSLEZA 

INDIRECT SPEEDf 

ln zil•l• no.str• calculatorul p.,,-sonal a devenit un 

.in4ltruaent fol01oit pe scara larga in ·proc-ul de instruire si in 

special in invatarea liabilor straine. 

Avantajele oferit• de tehnica de calLul sint legate in 

priaul rind de posibilitatea individu.alizarii instruirii in 

fw,ctie de elev si a autoinstruirii Shidate de prograa. La 

ac,1tea - adauge SPOl"'Ul de atractivitate datarat i111&9inilor 

ani-te, aaw:icii sintetizate &i faptului ca partenerul de dialog 

est<1 o aasina. 

Lucrare.a isi p.rapune - ex-lificţ printr-o lectie 

pr~iraaata de gr-atica citeva din avantajele oferite de 

folosirea calculatorului personal. 

utilizarea calculatorului in 'orele de lieba engleza a luat 

prOPortii din ce in ce aai mari de citiva ani. Lucrarea •The 

Indirect Speech• trate.ua problema trecerii prapozitiilor din 

vorbirea directa in vorbirea indirecta. Ea poate fi folosita in 

clasa a IX~a. cind engleza este studi.ata ca a doua limba, sau in 

clasa a VIII-a, cind este studiata ca pri- lilllba. Lucrarea a 

'\ţost conceputa pentru a veni c:it mai 111Ult in ep,-iJinul elevului, 

ea putind 4i utilizata nu numai in ll!Unca profesorului c:u o clasa 

sau o eruPa de elevi, ci si individual, intr-o invatare 

autonoaa. Dorind sa vina in sprijinul attt al elevului cit sial 

prof-or-ului, lUrTarea incearca sa 4aca cit ta.ai uscara si 

placuta invataree, 1 illlbi i engleze. 

J)upa incarcare prograaul se lanseaza automat in executie. 

Prin apasarea sagetilor <sos,jos) · si apoi ENTER se poate alege o 

OPtiune din meniu. 

l'ler'liu 

STATEl'IENTS 

THEORY 
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EXERCISES 
SAVE 

Partea int.ii. •sTATEMENTs•, prezinta in liOlba engleza c1teva 

infor-tii deSPre progr- si Pot1ibilitatile lui. 

Part••• doua, ~THEORY•, ofera din nou posibilitatea de a 

ale9e dintr-un sub1111niu1 

THEORV1 

THEORY2 

TtEORVl reprezinta r99ulile de trecere din vorbirea 

in vorbirea ndirecta atunci cind verbul 

tiapul prezent. Pentru ca elevul sa invete 

repede, alaturi de •11-le apar si desene, 

--lul1 

Peters •t•ve lost ■Y hat!• 

•Nh•t is Peter -ying?• 

introductiv 

cit -i 

Astfel, 

usor. 

He is saying he's lost. his hat. 

apare si un desen cor-espunzator, in care un baiat <Peter> ii 

sPune unei fete (Mary) ca si-a pierdut palaria. Prin acR'lit lllOd 

atractiv de invat.are, elevul retine cu -1 .■ulta placere teoria. 

Apar subliniate in ex..,le pranuaele. adverbele si verbele, care 

prezint• schiabari l ·a trecerea in vor-bir- indirecta. In cadrul 

pri-i teorii apar patru --1• c~late (d.sene si 

. ai<plicattu. 

TtEDRV2 reprezinta ragulile de trecere din vorbirea directa 

in vorbirea indirecta atunci cind verbul introductiv e1Ste la 

tiapul trecut. Si aici, e,cplicatiile sint insotite de de•~• cit 

-1 sug-tive si, pe cit. posibil, -■uzante. Astfel, pentru 

ex-luli 

Janei •Ne're going to have • parl:y tonight.• 

•. ~. and J- -id that t.hey .--e voinv to 

have a part.y t.hat ·evening. • 

apar in p..-t- stinva a · ecr.anului doua fete stind de vorba 

lvorbire directa>. iar in partea dre,apta a ecranului o fata 

PoYaStindu-i alt.Ilia (vorbire indirec;ta>. ua TtECJRY2 ap.ar patru 

--1• (dll'tlel'le si -plicatii I, care ince.-ca - faca ci,t .,.1 
cl.-a -=-t• dificila prableaa a trecerii din vorbirea directa 

in vorbirea :indirecta. 
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La sftr•itul fi11C...ret t11!'01'"1i ,,_ afla cit.• dau.- La.b<,le. ~u 

,,.,.-be si cu &dVW'bit, care •intwt.i~r•z• c\M\OStinte,e invatate 

J>IRECT SA::EOi 1lN7>lRECT SPEECH 

: ·THERE 

TOl>AY lTHAT l)AY 

VESTE:RDAY tTHE MV llEFORE 

AG0 IJIEFORE 

TC!f'IORROW l Tl-E NEXT f>AV 

:THEN 

vorbtr.,.. d1r..ct.a tn vorbirea indirecta i.n .aabelR cazuri 

•i cind 

<cina 
verbul 

1ntro<:1uctiv "' la tu11pul trecut>, el poate trece la rezolvarea 

.-,..,..c1t11lor, partea• treia. 

Exista doua seturi de .,,.,.,..cit.ii, iar alegerea setului dorit 

( 1 &.au 2) - face prin apa..,rea til'Stei 1 sau Z ,opoi ENTER. Se 

la 

exerc1t11lor. Fiecar• .... t c:ontine patru exercit.ii, a c 'itR 1patru 

prapoz,tti fiecare., Pentru fitK:are prapozitie din vorbirea 

directa,_. prezint• trei variante in vorbirea tndirtKta, iar 

pentru aleg...-- v.artant•• corecte elevul trebuie sa apese 1,2 

sau 3 APOI ENTER. Daca raspunsul dat nu n.te corect, pe ecran 

apare ~•jul • •NO•• 'COl'IE ]IACI< TO TH'31RY!" apoi, prin apasarea 

unen tawt•. pe ecran -•,. tabelele d• la sfir1>itul teoriei. J)upa 

ce elevul NN1lde tabttl•l•, pr-1n as>a!Wlr- unei taste ecranul sa 

'5ter9e si '"'revine la IPl<ercitiu de, .colo de unde• fost la-t. 

folosesc 

cunostiritwl• oe la THEORY1, Mlic:a trac..-- p,-QPaz.itiilor din 
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:_ ~· •! 

:, , vorbire- directa · in vcrbt1••• · · tndt,-ec-t:e atunci -ctnd ._.bul 

introductiv e la tl111Pul prezent.. i.,.. cPlalalt• ~ e,carcitii • 

.. folo!MtllC · c:w,ostint.el• de adica 

propozitiilor din varbt,-aa directa in vcrbir•• indirecta. atunci 

. cind verbul ifltraductiv „ la timpul trecut.. Cind elr,ul - .-fla 

la rezolvar- -arcitiului l ..u 2. daca .,. .... te. tri■it...-- -

f«:e .l• tabelele de la. llEORYI • i.,. 

rttzolv.,._ -ercitiului 3 aau 4, daca 
cind elevul - afla • r--te. • t.,-taitar-

la -face la tabelele de la THEDRY2~ Dac:a elevul da Wt ra.puns c:cract 

din pri- incercar-e p,-i-te doua punc:ter daca raSPunsul • 

.corect din- a dau.a incercare pri■EtSte un punct, i_.. d.llc:a a facut 

doua inc.reari sinu a dat ra-,.un1111l corec:t. 

indica raspwi1111l iar elavul nu prh1111•t.• 

calculatorul ii 

nici un p,unct.. , 

Indicarea 

r--,.unsului dat - ·-face • prin tnc:.adrar- tntr--a culDilre • 

ac-t.uia. 
J)upa ce elevul r112olv• -.-cit.lile --pri,zint.a -, ~ situat.ie 

.con-fara c-1• ap..-e nota prieita de ahrv (·32 de JIUl1Ct.e 

reprezint.a· not:a 10). 

RESULTS 

NAIE POINTS,. flARI( 

MIHAELA :so 9.31 

. PML 32 10 

Exercit.lile pot -fi rezolvat.• d• 10 elevi. eventual alt...-nind 

..turile, iar claca nuaarul l-or ·depe-1:e 10 - , reinit.ialh:•az• 

tabelul cu rezultate. 

Cele doua· ,eturi de .. ...-citii - afl• in; -■arie. 

t . 
dar. cu 

aici aodificari. - pat adauv• si ..t.uri car• - - paata 

incarca duP•-dorint.a de pe caseta. De •-a. dac• - diapune 

da o rat- de calculat.oare Ptlr'-1•• cu ■ici acdi_.icart •l• pro 

vraaului. ac-t• paat.e fi fol~it pentru verificarea si ■ult.an• • 

W:-i 9"-IP• de •levi. ln ac-t. caz · t:i.-ul afectat · de catre 

profes:r vert.-ficarii va H stat.U:or diainuat. 

Asa cu■ - ar.atat. aai ..., •• ~iec:arei prgpozit:ii ·in vorbire 

directa ii sint.· at.a-t.e t.rlti variante in vorbire indiract.a · · (una 

corecta, doua incorecte). M ept..t .,._..t;ru v_..i„ta alegari i 
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P"oPOZitiel c«-ectce U,2.3> deoarece progra•.d - eresea"Z.a ffl.! 

nue.i persoanelc,- ot-i....,_.ite cu utilizare.a taatatur-ii unui ca!cu-

1.ata,-. In ac-t fel. orice persoana, urmintl indicatiil• de pe 

ac>ntta,-, poate utiliza programul • . 
Jn a,-ice situatie, cind calculatorul - afla in asteptcir-e si 

pe tKran nu apare nici un --J explicit, ca de exea,plu 1•Press 

a key to CONTINUE ; , pr09ruiul se continua prin apasarea unei 

t.aste la alegere. 

ln orie• situatie 

cu RON 

de 

ci 

OPrire cu 

cu 60 

BREAK 
TO 10, 

programul 

iar 

relnitializarea tabelului cu rezultate cu GO TO 6. 

,nu se 

pentru 

ln concluzie, se poate spune ca l~area aduce noutate in 

c-• ce pri,....te invatarea lilllbii engleze pentru ca da posibili­

tatua evaluarii si mai ales autoevaluarii elevului, pentru ca se 

include in profilul de cet"cet.are al cercului de lilllba engleza si 

info~-tica al liceului, pentru ca da posibilitatea abardarii .. 
interdisciplinare a t-i alese (liaba engleza <c> informatica). 

Concept.ia de ansamblu a lucrarii i•i .part.ine: i111Partirea in 

capitole ai 5Ubcapitole. Prapozitiile din set de exercitii au 

+ost M>lectate din bibliografie, i~r al doilea set de exercitii 

a 'fost conceput in întregi- de Mine. De asemenea a• realizat. 

aingu~a intreaga parte de grafica a prograiaului. 

Lucrar•a +ace parte din concept.ia de azi privitoare la 

tnvat..u-- si predar- liaabii engleze, iar profilul liceului +aci 

-, litea:ra &bordarea interdi&e:iPlinara a t.-i* 
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I MII fflE I•IIRECT lf'Ettll 
2 REK aotorla ,.,.of, ANSELA KIIIITEAIIU 
l REII prof, IIAIIINEL IERIMI 
4 RE" ELEY IIJHAELA SERJAll _ 

AL ~2~g~:-:51[•!;;2e;l,TL~e1i.·1iii,:1;SgfE.~s~9~: ;g:r·s:r-13:,:,.Y:\ ;iJt~iil 
96" /VAL "256") 

6 60 SUI VAL •7•, ;o TO VAL •1t• · 
7 LET o•NOT PI: DIII nt!VAL ·to ,VAL ·20•1, 11ft p(YAL •10°,VAL •2•11 FOR l•VAL 

•t• TO VAL •to•s LET pli,YAl 't"l•NOT Pl: LET pll,VAL '2"1•NOT Pl1 NEIT i: RETU 
RN 

10 IORDER YAl •s·, PAPER VAL.,., IRISHT VAL·,~, CLS s LET da•t 
20 Dlft aS!YAL "7°,YAL •10•1 
30 LET A$!VAL '!", TO>•••: LET a$1VAL •2•, TO !•'STATEftENTt•, LET ASCYAL •3•, 

TO l•"THEORv•, LET AS<VAL •4•, TO l='EXERClSES"s LET Al(YAL •5•, TO ,-•sAYE· 
35 LET Af!VAL '6', TO l•'': lET ASCVAL '7', TO)•'" 
38 PLOT INK VAL 'l";NOT P! 1~0T PI: tRAW {NK VAL 'l'lVAL "255'1NDT Pir tRAII INK 

VAL "l':NOT Pl,YAL 'li~•: 'KAN lllK VAL 'I 1-YAI. "255 ,NOT Ph 11RAII !Nit VAL •1•1 
NOT Pl,-YAL "175" 

40 LET l•VAL 'I': INK VA~ '2': PLOT VAL '71",VAL '112', DRAW VAL '106',NCT Plt 
DRAM NOT PI 1-VAL •40•, IRAN -YAL '106"iNDT P{: DRAM NOT Pl,YAL '40" 

41 LET b$a ": FOR j•VAL a• TO VAL "12"1 PRIIIT AT j,YAL '9'1 OVER 
VAL •1•1 PAPER VAL "S"Jb$: NEXT j 

42 INK VAL •1•, PLOT YAL '23",YAL 'l68"1 DRAW YAL "210',NOT P(: DRAM NOT Pl,-Y 
AL •25•, »RAN -YAL ·210",NOT PI, BRAN NOT Pl1Y~~ ·2s•1,INK YAL 2• 

43 LET b$c' ": FON J•VAL "I TO YAL "3'1 PRINT AT j,Y 
AL "3'; PAPER VAL •s·, OYER VAL "1'1bs1 NEXT j 

45 PAPER VAL •5•, PRINT AT YAL "2 ,YAL '4"t• LET bf•' Press '1 60 SUI VAL '950 
O': PRINT'?":, LET bf•" or ': 60 SUI VAL 9500'1 PRINT "?";1 LET bS•' for op 

ti~6 p~~~~ frHvILE'~;i,~gLsvţ.~~L ·,soo·.,AT VAL •15•,vn~ •s•1• '1AT 
VAL "16",YAL • • 

47 PRINT AT VAL "18',VAL •10•1• '1AT VAL '19',VAL •10•1• '1AT,Y 
AL "20',YAL '10'1' • 

48 PAPER VAL '6": INK VAL •1•1 LET bSs"prof,A, KUNTEANU •l•v "lHAELA SERJAN 
praf.K. SERJAN", PRINT AT 21 2;, 60 SUI 9500 
50 PRINT AT -VAL '10",VAL '11 1; PAPER YAL •s•1 INK VAL 'l":Afll+VAL "1'11 T VAL 

"9",VAL 'li'; INK YAL "7';Aflll;AT VAL 'Jl",VAL "ll'1Afll+VAL "2'1 
60 PAUSE NOT PI: LET TS•INKEYS 
65 I F CODE UOVAL 'I o• ANII CODE U<>VAL 'II• ANII CODE TfOYAL '13" T''EN GO TO 

YAL "60' 
70 IF CODE T$•YAL "li" THEN LET l•l+VAL "!'1 IF I>YAL '4' THEN LET !•VAL '4": 

60 TO VAL "100" 
80 IF CODE H•VAL '10' THEN LET 1•1-YAL 'l"i IF I<VAL •1• THEN LET l•VAL '1': 

60 TO VAL '100" 
90 IF CODE Tf•VAL '13' ThEN 60 TO VAL "110" 

100 60 TO VAL ·so· 
110 lf l=VAL "1" THEN 60 TO YAL '1000" 
120 IF i=VAL •2• THEN 60 TO YAL '2000" 
130 IF l=VAL •3• THEN 6D TO VAL "3000' 
140 60 TO YAL •9999• 

1000 REK •••rutina 6TATE"ENTS111 
1010 CLS: IOR»ER VAL '5": 60 SUJ VAL '2006' 
1020 POKE VAL '23607',YAL• "243": PRINT AT YAL '2",YAL '11"1 INK 11" STATE"EHTS": 

POKE VAL •2,607",VAL "60" 
1030 LET b$=" This pr09ra••• ~tudies and shows. rou ho• to chanv• the": PRIN 

ro~!~~~ ~::,~:~t;~;~~ f~o:u:i~:~t•i~i~•lndir•ct Speec~. The prograaee it": PRIN 
T AT VAL •5• VAL 'I";: 60 SU! VAL •9500• 
1040 LET bts 1di•ided inta four part,. Part one ls ""STATEftENTS""; part t•o,•, PR 
l~l5A[E~Ak.:¼:.~n~o;}:i•1:0.~~! ~f~1;::0y;t0 two p1rts: THEORY I, •hr the': PR 

!SJ0A(E~Ak$:z;;~~~t;~; 1!e~~ r~11~50~r•sent Tense, and TKEORY 2, •h•~ the":'PRIN 

Io:I ~=~ ;::1~:~a;:;:~ ~~r:ur,vr~ ;:::0;ense. At the end of ••eh theor,': PRIN 

ro:l r~j ~:: 1i~~r; 1:~~ f~a 5~!b~f;, "!~r~~ •rnthetizes the knowled9ee•nts"1 PRIN 
T AT VAL "10',VAL 0 1•11 60 SUI VAL "9500" 
1065 LET b$•"1earned telore. The third part of prograaae i1 '"EIERCISES'",'1 PR 

f~ioAle~A~•=l!~;~~Lc:~;!;n:0f~~~ ~~~,;;~~~: Each •••rcls• cont1in1 four": PRIN 
T AT VAL "12",VAL "1';: SO SUB VAL."9500" , 
}0~~ b~l ~1;:~~~te~~t:, ts ~i~eş~Lse;;gt, and far e1ch sent•nce there •r• t PRIN 
1080 LET b$='three possible variants in Indirect Speech. The pupil aust': PRIN 

Io:~ m ;1!=,~:~.;1;~~ ~~r:~~/:~e~7;0~;1NT AT YAL '15',V'•L •1·11 60 SU) YAL •9 
500" 
1090 LET bS•" The pr09r ·••• ••••! and v•rifi••• toa,•, PF.INT AT VAL •t6•,vAL •1• 
1: 60 SUI VAL '9500"1 PAUSE YAL 200"1 60 SUI YAL "2145" 
1999 60 TO VAL '10' 
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2000 RE" •••rutina THEORY••• 
200~ GO SUI VAL "2006•1 60 TO VAL "2010• 
2000 IRl6HT Ot tOR~ER 51 PAPER 61 lNK 21 CLS I PLOT IS,91 iRAW 225,0t )RAW 15,IS 
: DRAW 0,1451 DRAW -15,15: PRA• •225.~, ;~~~ •:s, • :,: ,RAW o,-145: DRAW 15,-151 
)RAW 0.151 ~RAW -15,0: PLOT 255,15: DRAW -15,01 MRAW 0,-151 PLOT 255,160: DRAW -
15,0: PRAW 0,151 PLOT 0,1601 DRAW 15,0· DRAM 0,15 
2007 PRINT AT NnT Pl,NOT Pl1 OYER VAL 11·: PAPER VAL ·s·,· "1AT NOT PI.VAL •30• 
1' : AT YAL "1 7,NOT Pl1" 1AT VAL •1•,VAL •30•1• •1AT VAL 20",NOT PI•• "1AT 

VAL l20",VAL •30•1· "1AT YAL •21·,woT PI:" "1AT VAL •z1°.,AL •30•,· ', RETUR 
N 
2008 JRIGHT NOT Pl1 IORDER YAL •5•1 PAPER VAL •,•, lNK YAL •2•, CLS I PLOT VAL• 
,;.N~iAr 11 1e~e:LVf~.; 2:i;wN~~Ar11 2:~~~N~~Lp;~·»~:~ _i;t ~~,~-~gl eJi~A~R;~,~;f J 
1,-YAL "161'1 DRAW VAL 0 7',-VAL •1•1 DRAW NOT Pl,VAL '7': DRAW -VAL •7°,NOT PI: 
PLOT VAL '255",VAL '7': DRAW -VAL '7",NOT Pl1 DRAW NOT Pl,-YAL "7'1 PLOT VAL '25 
5',YAL "168°1 DRAW -VAL '7",NOT Pl1 DRAW HOT Pl,VAL •7•, PLOT HOT Pl,VAL '168'1 
DRAW VAL "7",NOT Pl1 DRAV HOT Pl,YAL •7• 
ioo, PRINT AT NOT Pl,NOT Pl1 OYER VAL ·1•, PAPER VAL •5•,· ';AT NOT PI.VAL 0 31'; 
' •;AT VAL '21",NOT PI1' '1AT YAL "21',VAL '31':" ";AT VAL "21",NOT Pl1' ': RETU 
R~ 
2015 PLOT YAL •a7',VAL ·112•1 DRAM VAL ·a2•,NoT PI: DRAM NOT PI,-VAL •33•, DRAM 

Lv~il:~2;Ă~~~ :f• ~~:~ ~~I-~10~:~ ;it·11t~Tpt~E; VAL 'S':b;: ~Î~TjjVAL ·a· TO VA 
20j6 PAPER VAL ·621 PRINT AT VA~ ·1e•,vAL •4•,, LET bS•' Press ., 60 SUI VAL •95 
,10 1 PRINT ·,·11 LET bS•' ar 1 60 SUI VAL '1500"1 PRINT '?'i: LET bs•• for o 
1t10n t~•n ENTER•, 60 SU! VAL "9500" 
2017 PRINT AT VAL 0 19',VAL •11•11 LET bf•"SPACE to OPTlONS'1 60 SU! VAL '950 
o· 
2•120 PRINT AT VAL "9",YAL '12'1 PAPER VAL '5"1 JNK VAL 'l'1"THEORY l'1AT VAL '10 
',VAL '12"1 lNK VAL '7';"TKEORY 2°1 LET !•VAL •t• 

~~J? ~~uitD~0r.~i~LL{l2111i:~E;~ TO VAL •10• 
2030 IF CODE tS•VAL 0 13" lHEN 60 TO VAL '2040' 
2032 If CODE tS•VAL •11• TKEN 60 TO VAL '2020' 
20;4 IF CODE tS•VAL •10• THEN LET !•VAL •2•1 PRINT AT VAL ''1",VAL "12'; PAPER VA 
~ ~~;•!~~5~AL '7'1'THEORY l'1AT VAL '10",VAL '12'1 JN~ VAL •1•1°THEORY 2't 6D T 
20:'6 60 TO VAL •2025• 
2010 IF !•VAL •1• THEN 60 SUI VAL •2100•: 60 TO VAL •2000• 
2045 60 SUI VAL '2500': 60 TO VAL '2000' 
21co CLS 1 60 SUI VAL '2006'1 POKE VAL '23607',VAL •243•1 PRINT AT VAL '!',VAL• 

.7:1;~!~•:at:G, z=~0~~ 1i;1 1Pi~ET~A~A~2~~Îi~'VAL '60'1 LET cx•VAL 0 22•, LET cr•VAL 
2l0S 60 SUI VAL '9101'1 PLOT cx,cr-VAL '13'1 DRAM VAL 't8•,NOT Pl1 PLOT cx,cr-VA 
L 0 13'1 DRAW VAL '15" 1VAL 0 9"1 PLOT ex-VAL '3'Ăcy-VAL •43•, DRAW NOT PI,-VAL '15 
., lRAN VAL 'l",-VAL l": PLOT cx+VAL •3•,c,-v L •43•, DRAW NOT Pl,-VAL '15'1 DR 
AN ~AL '3',-VAL '3°1 RETURN 
2111 LET bf•'Wh•n th• reportin9 v•rb, such as 111 or t•ll, is': PRINT AT VAL •5• 
t~~ •• :~;•~RÎ~Ts~, ~=t -:~?3;l ~f!::·s~i;uih~Arr,;;~~· Pr•s•nt Perfect or Future 
2115 LET bl•"Chere îs no ch•nve of tense in the indirect st•-•1 PRINT AT VAL '7' 
,VA. '6':: 60 SUI VAL '9500": LET bf•'teaent."1 PRINT AT VAL ·a•,vAL '6'1: 60 su 
I VAL '9500' 
2116 PLOT VAL "47',VAL •100°1 DRAW VAL •192",NOT PI1 DRAM YAL •4•,VAL •4°,PI1 DR 
AW HOT PI 1VAL '32°1 DRAW -VAL "4',VAL "4",Plt DRAM -VAL '192",NOT PI: DRAW -VAL 
'4',-VAL 4• Pl1 DRAM NOT PI,-VAL •32•1 DRAW VAL '4',-VAL "4',PI 
2117 PRINT Af VAL '5',VAL '22'1 OVER VAL •1•1 PAPER VAL •5•1 JNK VAL •1•1• 

;\~l ~~~ ;1:,~~;,;1~•L;r for EXA~PLES': POKE VAL •23,07•,VAL •243•, PRINT AT VA 
L '18',VAL 0 4"1 INK VAL 'l"1b$: POKE VAL "23607.,VAL '60°1 PAUSE HOT PI 
2121 60 SUI VAL •212s•1 60 TO VAL '2130" 
2125 LET bS•" '1 FOR i•2 TO 18: PRINT AT i,I: PAPER 
. 21 OVER I; INK 7:bS: NEXT ii FOR 1•18 TO 2 STEP -la PRINT AT i,11 PAPER 6;blt N 
ElT i 1 •RETURN 
2126 LET bt•• '1 FOR 1•1 TO 20: PRINT AT 1,11 PAPE 
R 21 OVER 11 INK 71bf1 NEXT i: FOR 1•20 TO I STEP -1: PRINT AT 1,1; PAPER 61bf1 
NEXT i1 RETURN 
2127 LET bt•• "1 FOR i•O TO 21: PRINT AT i,2; PAPER 2 
I OVER 11 INK 71bf1 NEXT ii FOR i•21 TO O STEP -11 PRINT AT i,2: PAPER 61bf: NEX 
Tir RETURN 
l130 60 SUI VAL •9100•: PLOT cx,cr-VAL •13•, )~AN YA~ '7',-VAL •7•1 DRAM YAL •7• 
,VAL '4': PLOT c1,cr-VAL •13•, DRAW -VAL •7•,-vAL •7 I DRAM NOT Pl,-VAL '7'1 PLO 
T ci-VAL •3•,cr-VAL •43•, DRAW -VAL •3•,-vAL '15'1 DRAW VAL 'l',-YAL ·2·, PLOT C 
1•YAL 'l',cr-VAL '43'1 DRAW NOT Pl,-VAL •1~•, DRAN VAL •3• VAL 2' 
2135 PLOT c1•VAL 0 42",cr-VAL '28': D~AN -VAL •15•,-vAL •301, DRAW -VAL "3",VAL' 
3': PLOT cx+VAL •42•,c1-YAL '2§': DRAW VAL ·1s',-YAL •30•: DRAN -VAL •3•,-~AL •3 
": PLOT cx•VAL '42' 1cr-YAL "13 1 DRAM VAL •15",VAL '6"1 DRAW -VAl '4°,VAL '15"1 
:::•-v~eL,;i·vA~A~,.2: PLOT c1+VAL '42',cr-YAL •13•, DRAW -VAL '15',-YAL •2·1 D 
2140 LET bf• 1 1· ve lost ar hat!': PRINT AT VA~ •4',VAL •2•:: 60 SUI VAL "9500 
·, LET bS•·wh1t ii PETER s•ring?': PRINT AT VAL ,·.vAL '14'1: 60 SUJ VAL "9500' 
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I LET bf•"H• lf H1ln1 .,.. hH lost llh h1t.•1 PRINT AT VAL ·a·.vAL •12·11 so 
SUJ VAL "9500 

2141 PRINT AT VAL "4",VAL •2•1 OVER VAL •1•1 PAPER VAL •5•, INK VAL •1•1• ";AT 
YAL "4",VAL ••• ,. •;AT YAL ·a•.vAL •1a•,· "1AT VAL •a· VAL •25•,· 1 8D SUI 

VAL "2145"1 6D TO VAL •21so• ' 
' ilţ5 LET bS•"Press I ker to CONTINUE"1 POKE VAL "23607',VAL "243"1 PRINT AT VAL 

18",VAL 'S'; INK VAL "l"1bS: POKE VAL "23607",VAL "60"1 PAUSE NOT Pl1 , 60 SUI VA 
~ "2125'1 RETURH . 
i146 LET bS•"Press ENTER to CONTIHUE"1 POKE VAL "23607.,VAL "243"1 PRINT AT VAL ~ 

21",VAL "5"; JNK VAL •1•1 OVER VAL "l";bh POKE 1/AL "23607",YAL "60"1 P.AUSE ·NOT -
Ph 60 SUI VAL "2126"1 RETURN -·. ··"''· 

1150 60 SUI VAL· "9100": 60 SUJ VAL "2105" : > .. 
1155 PLOT cx+VAL •42•,cr-YAL "13"1 DAAN -VAL "13",VAL ·1•1 PLOT cx+VAL •42•,c,-v ~ 
AL "13': DRAW -VAL •13•,-vAL ·s·, PLOT cx+VAL '42 ,c,-VAL ·21·1 DRAN VAL •5 ,-YA 
~ •30•: DRAW -VAL ·2•,-vAL ·2•1 PLOT cx+VAL •42•,ci-VAL ·2a·1 DRAN -VAL •5•.-v~L 

•1s·: DRAW VAL •3•,-vAL "15": DRAW -VAL "2",-VAL 2• 
1156 PLOT cx+VAL "15",cr-VAL •1•1 DRAW VAL "4" 1-YAL "14"1 DRAW -VAL 't',VAL •2•1 

DRAW -VAL ·2· VAL ·10•,p11 DRAW VAL ·2•,-vAL 10",-VAL ·2.s·1 DRAW -VAL "2",YAL 
:10",YAL ·2.211 DRAW VAL ·2•,-vAL ·10•,-vAL •1.6"1 DRAW -VAL "2",VAL ·10",VAL • 

1 • • . 
%160 LET bS• I ve found rour hat!': PRINT AT VAL '4°,VAL "2"11 60 SUI VAL• 
9500°: LET bf•"What has nARV just told PETER?"1 PRINT AT VAL "6",VAL "13"1: 60 8 
Ul VAL "9500"1 LET bf•"She hai just told hi1 sh•' s found"1 PRINT AT VAL "8",VA 
L •12•;1 60 SUI VAL '9500": LET bf•" his hat.•1 PRINT AT VAL "9',VAL '12"11 60 
SUJ YAi. "9500" 
2165 PRINT AT VA• "4" 1VAL '2'1 DVER VA• •1•, PAPER VAL•~•, INK VAL •1•1• "1AT 
VAL "4',VAL •a·,• ;AT VAL '8",VAL •23;,. "1AT YAL •9•,vAL ·12·1 •1 60 su 
J YAL '2145' 
2170 60 SUJ VAL '9100': PLOT cx-YAL '3",ct-VAL "43"1 DRAW NOT Pl 1-VAL '15"1 IRAW 
3Y~~A~3:31:LP~ă;'v~t0!1~~:~~~v;f·•f;;:A~RA:3;~LD~:~-Nt~JTPi1;v:~Aw 1:~i ~1~~-~A~3~ 
"1 DRAW •VAL "40",NOT Pl1 DRAW NOT PI.-VAL "30'1 PLD VAL '10",cy•VAL "16'1 DRAW 

VAL 0 42",NOT PI1 DRAM NDT Pl,VAL '32 1 DRAM -VAL '42",NOT Pir DRAW NDT PI,-VAL 
'32' . 
2171 PLOT VAL "32.",cr-VAL '15": DRAW NDT Pl,YAL "30': PLOT VAL '51',cy-YAL "15"1 

DRAN -VAL ·s•,-vAL 8': DRAW N9T PI.VAL •30•: DRAW YA~ '8",YAL •a•1 PLOT cx,c,­
VAL "18': DRAW -VAL •a•,-vAL •4: DRAM -VAL "5",VAL •7 1 PLOT cx,c,-VAL ·1a•1 DR 
AW VAL ·a•,-vAL '4": DRAW VAL "5",VAL •a· 
2172 PLOT cx+VAL '42",c1-VAL •1~•1 DRAM ·VAL "13" 1YAL "7': PLOT cx+VAL "42" 1cr•V 
AL "13"1 DRAW -VAL "13",-VAL 0 5 1 PLOT cx+VAL '42 ,c7-VAL '28": DRAM VAL •5 ,-YA 
L ·~o•: DRAW -VAL ·2•,-vAL ·2·1 PLOT cx+VAL "42",cY-VAL ·2a•1 DRAW -VAL ·s·,-vAL 

'15": DRAW VAL •3• -VAL •15•1 DRAW -VAL '2",-VAL •2• 
2173 FOR icYAL •1• to YAL ;20" STEP VAL •3•1 FOR j•VAL •1• TO VAL •32• STEP YAL 
"4": PLOT VAL •33•+1,c,-VAL "17'+J: NEXT Jr NEXT i 
2175 LET bS•"I ' • l00kin9 for IJ u1brella.•: , PRINT AT YAL "3",VAL '2"11 60 SUI 

VAL "9S00": LET bf•"What WI& that?"1 PRINT AT VAL '6',VAL "12"11 SO SUI VAL •9~ 
00': LET bf•'nARY sars she 0 1 lookin9 for her u1brella,'1 PRINT AT VAL '8",VAL 
10";: 60 SUI VAL '9500" 
2176 PRINT AT VAL "3",VAL •2•, OVER VAL •1•1 PAPER VAL "5" ; INK VAL •1•1• "1AT V 
AL '3",YAL •10•,· '1AT VAL •a•,vAL •15•,· "1AT VAL "8",YAL •24•,· ·, so SUI 
VAL '2145' 
2190 60 SUI VAL 0 9100'1 PLOT ex-VAL "3',cr-YAL 0 43"1 DRAW -VAL "3",-YAL "15'1 DR 
AN VAL '3",-VAL 0 3'1 PLOT cx+VAL •3•,cr-VAL '43"1 DRAW NOT Pl,·VA~ "15'1 DRAW VA 
L "3',-VAL •3• . 
2191 PLOT cx,cy-VAL "13": DRAW VAL '7" 1 -VAL "10"1 DRAW -VAL "4',NOT PI1 PLOT ex, 
cy•YAL "13"1 DRAW -VAL "7",-YAL '10": DRAN NOT PI,-VAL •~• 
2192 PLOT cx+VAL '42",cr-YAL "13": DRAW -VAI '7",-YAL 0 7 1 DRAW -VAL •5• VAL •5• 
1 PLOT cx+VAL '42',cy-YAL '13"1 DRAW VAL "7°,-YAL '7': DRAW NOT Pl,-YAL f5•, PLO 
T cx+VAL "42',cr•YAL "28': DRAW VAL 0 5',-VAL "30": DRAW -VAL '3',-VAL '3'1 PLOT 
cx+VAL '42',cr-VAL ·2s•1 DRAW -VAL •4• -VAL •30•1 DRAW -YAL '3',NOT PI . 
2195 LET bfs"I gave ■ J book to you • 1: PRINT AT VAL •4• YAL •2••1 60 SUI VAL• 
9500': LET bf•"Wh1t is JOHN talling nARY?'1 PRINT AT VAL 16',VAL •12•11 60 SUI V 
AL 0 9500': LET bf•"He ii telling her he gave it to · her .•1 PRINT AT VAL '8',VAL 

•11•:: 60 SUI VAL •q500• 
2196 PRINT AT YAL "4',VAL •2.•1 OVER VAL •1•, PAPER VAL "5"; TNK VAL •1•1• "1AT V 
AL "4",VAL ·12·,· ';AT VAL 8",VAL •20·,· .,AT VAL ·a·.vAL 121·,· •1 60 SUI VA 
L "2145" · 
'2197 SC SUI 21981 60 TO 2000 
2198 60 SUI YAL "9000": POKE VAL "23607°,VAL "243'1 PRINT AT VAL "1',YAL "7';'El 
e1enta~, the0r1 l"iAT VAL '10",VAL "3";'PRESENT" 
2200 PRINT AT VAL 6",VAL '22"•'PRESENT";AT VAL •7• VAL "22"&"BINPLE"tAT YAL •9• 
,VAL '22';"PRESENT":AT VAL ·10',VAL ·22·,·coNTINUOS1:AT YAL !2"tYAL 22'1"PRESE 
NT";AT VAL "13','AAL "22'1'PERFECT'•AT VAL "15°,YAL '22'1"PAST 1A VAL '16 ,VAL• 
22"1'SiftPLE'1AT YAL '18',YAL '22":'FUTURE" 
2210 60 SUI VAL "2146' 
2220 60 SUI VAL "9009": PDKE VAL "23607",VAL •24~•: PRINT AT NOT Pl,VAL !7"1 OVE 
R VAL ~l"1"Ele1antar, theor, 1•1 POKE VAL '23607 ,VAL '60"1 PAUSE NOT PI1 60 SUI 
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VAL •2121• . 
24ff HTURII 
~ L{T u•YAL •22•1 lET ţr•YAL "ltt•l CU • to IUi VAt. •to06•1 P~~YAL •2i'07 

,YAI. 241•1 PltlNT AT YA~ I" ,YAl. 1 ·1 Elnnhr, t11eor, 2 , Pll«E YAL 23607 ,YA 
l •,o•, IO IVI YAl "2105 
2510 lET bi• A ,.,o,tiAt •trb ln th• pa1t t•n•t ta follond"1 PRINT AT YAL •5•, 
VAL 0 6°11 &O 5UI VAL 9500 1 l{T •••'br • fatrlr rttular pctt•rn of t•n•• chant• 
• •••• PltlNT Al VAL ., •• VAL., li 60 SUI VAL "9500" 
2515 L{T bl•"th• r1,ort•d •t•t•••nt1Pr1s•nt to Pa,t, Futur••1 PRINT AT VAL •7•, 
VAL 0 6 !t ID SUI YAL "9500', L{T ••••to Fuluri 1n th• Past, Pr1s1nt Ptrf•ct and 
S1•-•1 PRINT AT YAL ·e·;YAL "6 I 1 6[. SUI VAL •9:500·, LET, U•"plt Pul to Put Pt 
rf•ct.•1 PRINT AT VAL• ",VAL 0 6 11 60 SUI VAL '9500° 
2'16 PLOT VAL •cz',VAL "92'1 IRAW VAL '190",NOT Pl1 DRAW VAL '4',VAL '4',Pl1 DRA 
W IOT Pl,VAL "38 1 DRAW •VAL '4',YA. '4'.Pl1 IRAW ·VAL "190',NOT Pl1 )RAW ·VAL• 
4',-YAL 4",Pit ,.~. •or Pl,-VAL 'l8'1 DRAW ~~L '4",-VAL "4'.Pl 
2517 PPINT AT YAI •~• VAL '!8'1 OVţR VAL •1•1 PAPER VAL '5'1 INK VAL •1•1• 
1AT YA~ .,.,YAL 121',' '1AT VAL 11',VAL 7 :· "1AT VAL "9",VAL •12·:· 

t 60 SUI VAL 21~,• 
2525 LET cr•VAL ·•e-0•: &O SUI YAL ·,101·, PLOT cx,cr-YAL '13": JRAII VAL •7•,-vAL 

'5'1 llRAII îA~ •s",YIIL "7'1 JRAII VAL 'l",·VAL "l't PLOT u 1cz·YAL '13'1 bRAW -YA 
L '7 •VAL 5 1 JRAW •VAL "5',YAL 0 7"1 JRAW ·YAL '2',·VAL 3 
2530 hoT ca-VAL •3•,,'.y•VAL •43•, IIAAII -VAL •3•,-YAL •15•, DRAW VAL •3•, ·VAL •3• 
1 PLOT cr•YAL •3•,c,-~AL •43•, JRAW VAL •3•,-vAL •7•, DRAW -YAL "3',·VAL ·1·1 DR 
AW VAL "3',-YAL •3• 
2515 PLOT YAL •1r,cr•\'AL "20'r JRAW VAL '6",NOT Pl,·Ph P\;OT YAL '10",cr-VAL •2 
0"1 JRAW YAL '10 ,NOT Pl1 IRAW NOT Pl,·VAL •3•, JRAW ·YAL 10',NDT PI: JRAW NOT 
Pl,YAL •3• 
2540 LET c1•c1 ♦YAL '35'1 80 SUI VAL '9101'1 PLOT cx,cy•VAL "13°1 JRAN ·VAL •7•,­
YAL •5•, IRAN YAL '3',YA~ "5'1 PLDT cx,cz-VAL "13'1 JRAN YAL •7•f·YAL •5•, JRAW 
NOT Pl,·VA1. •5•, PLVT cx•YAL 4',cr·VAL 26': DRAII VAL "o",NOT P ,·PI 
2545 PLOT ex-VAL '3 ,cr·VAL '43'r DRAW -YAL '3°,•YAL '15'1 JRAII •YAL '3",·YAL •3 
'1 PLOT ca•YAL 'l',cr·VAL "43': DRAN VA~ "3',-YAL '15"r DRAW VAL •3• 1-YAL '3"1 P 
LOT cr•YAL '3',cr•VAL "27'1 DRAN VAL "8 ,NDT Pir IRAN •VAL '2',·YAL 2': DRAW -V 
AL '4",NOT Pl1 JRAN •VAL '2',VAL "2" 
,53v Lei ,,~VAL •1ao•, 80 SUI YAL •9101·, PLOT c1,c1-VAL '13'r )RAW VAL '7",-VAL 
•;•, IRAII VA~ ·,·.vAL ••• , DRAW VAL •3•,-vAL ·1·, PLOT ,~.c,-YAL '13': DRAII -VA 

L "7',-VAL 0 7 1 IRAW NOT Pl,-VA~ "6' 
2555 PLOT c1•YAL '3",cr-VAL •43 t DRAW NOT Pl,·VAL '15'r JRAW ·VAL '3',·VAL '3': 

PLOT cx•YAL '3',ry-YAL •41•1 DRAII VAL •3•,-vAL •7•, JRAW -YAL •3•,-vAL ·a•: DRA 
• VAL 0 3',·YAL •3• · 
î5•0 PLOT YAL 0 165",cr•YAL 0 56'1 DRAW YAL "6",NOT Pl 1-PI1 PLOT VAL '163',cr-VAL 

56'1 IRAW VAL •10',NOT Pir JRAII -YAL 0 2',-VAL ·2•1 »RAW -VAL .,.,NDT Pl1 BRAN -
VAL •2• YAL •2• 
2565 LET cx•YAL '230°1 LET cr•YAL "100'r ClRCLE cx,cr,VAL "7'1 PLOT cx,cr-VAL •7 
'1 DRAM YAL '6',·YAL '21°1 PLOT VAL "210',cr·YAL "28: IRAN VAL '30",NOT PI: JRA 
N NOT PJ,•VAL "30'1 IRAW ·YAL '30",NOT Pl1 IRAW NOT Pl,YAL '30' 
2570 PLOT cx+YAt ·2•,c,-YAL •:3•1 DRAII ·YAL ·s·,-YAL "15'1 DRAM -YAL "2',YAL,'13 
': fRAW ·VAL '2 NDT PI: JRAW -YAL '5',-YAL '13 1 IRAW VAL '14",VAL '15°: PLOT V 
AL 213',YAL '69 11 DRAW YAL "24",NOT PI: DRAII -YAL '24',·VAL •24•1 JRAW VAL '24" 

NDT Pl1 LET ca•VAL '22", LET cy•VAL '120' 
¼575 LET bt••w,· r• 901n9 to h•v••• PRINT AT VAL '5' 1VAL "2'11 60 SUI VAL "9500 
": ~ET bt••• part, ton19nt'': PRINT AT VAL '6",VAL '2 11 60 SUI VAL "9500'1 LET 
bf• ••• tnd JANE s11d that th•r': PR!WT AT YAL "5",YAL '17';: 60 SUi VAL "9500": 

LET bt• •••• 9oin9 ta havt a p1rtr"1 PRINT AT VAL '6',YAL '17';: 60 SU! VAL '9 
500"• LET bt•'that •v•n1n9.•: PRINT AT VAL "7',YAL '17'1: 60 SUI VAL "9500' 
2580 PRINT AT YAL •5• VAL '3"1 OYER VAL 'I': PAPER VAL 5": INK YAL •1••• 

AT YAL '6',VAL •11·,' "1AT YAL "7',YAL "17';" ., 60 sua YAL '2145• 
;600 LET cr•YAL •22•: LET cy•VAL '100'1 60 SUI VAL "91~0": PLOT cr,cr-YAL "13": 
JRAW YAL '13' 1NOT Plt PLOT cx,cr·YAL "13"1 DRAW VAL "12",·YAL '4': PLOT cx-YAL" 
3',,,~YAL "43: ~RAN ·VAL "3',-VAL "15': DRAW VAL 0 3",-YAL '2': PLOT cx+VAL •3•, 
cr-YAL •43•,· DRAW VAL '3",-YAL '15": DRAII VAL "3",NOT PI 
2605 PLOT ca•VAL "42' cr·VAL '13'1 DRAW -~AL '6',-YAL "14"1 PLOT ca+YAL •42• cr­
VAL '13°1 »RAN YAL '61.-YAL '14': PLOT cx•YAL "42",cy-YAL -~s·: DRAW -VAL •4',-v 
Ac '3C": »RAN -VAL '3'.NOT Pl: PLOT cx+YAL '42",cr·YAL '28'1 DRAW VAL "4",-YAL • 
30': DRAW VAL •3• HOT Pl 
2610 PLOT cx+VAL 113",c,-VAL •13•, DRAW VAL ·10°,NOT Pl1 IRAW NOT Pl,-VAL '4': J 
RAW -VAL '!O".NOT PI: IRAW NOT PT,VAL •4• 
26!~ LET ca•VAL '180": LET cr•VAL 'IOO"r 60 SUI VAL 0 9100': PLOT c1,c7-VAL '!3'1 

JRAN VAL "7',-YAL '7': DRAW NDT Pl,YAL '6'1 PLOT cx,cy-VAL "13": DRAM -VAL •7•, 
-YAL '7'1 BRAN NOT Pl,-YAL "6' 
2620 PLOT cx-YAL '3",cr-VAL '43': DRAW ·VAL '4",-YAL "15': DRAM VAL '3",NOT PI1 
PLOT cx•VAL '3',cr-YAL 'ţ3': DRAw ~~~ '4",-VAL 15': DRAM VAL '3',HOT PI 
2625 PLOT ca•VAL 42",c•-YAL '13': JRAN -•~~ '6',-VAL "7'1 DRAW •YAL '7",-VAL 'l 
': PLOT c1•VAL '42',cr-VAL '13': DRAW VAL •7•,-~h~ '7'1 DRAII -VAL "7',·YAL '4"t 
)~Aw VAL '3',-VAL '3' 
26~0 P~~T cx+VAL '42",c,-VAL '28"1 DRAN ·VAL '8',·VAL '10'1 :~QW VAL '14',-VAL • 
1e·: ~RA- -VAL "3".-VAL •3•, DRAW -VAL '3',NOT PI, PLOT cx+VAL -.~·.c,-VAL ·2a•1 

IRAN -VAL '5".-VAL "32': PRAW ·VAL "3',NOT Pl1 LET cx•VAL '22"r LET L~•YAL '120 
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263S)LET ••••! find thil eenc11 bD1,•1 PRINT Al YAL "5" 1 YAL •2•11 80 IUf YAL •9 
soo•, LET bf• lt it rou~•? I PRINT AT YAL ••• ,YAL •2·,, ti~ su, VA~ "f500 
2640 LET bf•• ••• and I told hla I found •, PRINT AT VAL S",VAL 17 11 60 SUI Y 
~~••9500•1 LET bf•"th•t pencil bo•.•r PRINT AT VAL •,•,VAL "17"11 SO SUI YAL "tS 
2645 PRINT AT YAL •5•,v•• •3•, OYER YAL •1•, PAPER VAL •s·, INK VAL •1·,· ., 
AT VAL "S",YAL •11•1• •1AT VAL••• YAL •11•,• •, 60 SUI VAL 0 2145" . 
2650 LET cx•YAL 22 I LET cy•YA~ •120•1 fO SUI VAL "9101"1 PLVT ca,cr•VAL •1~•; 
DRAII YAL ·,•.vAL •,ţ•: llRAII NOT Pl,VAL 7 1 PLOT cx,c,•YAL ·u I IRAW ·-VAL •• ·,•V 
AL •7•, DRAII •YAL •;s•,•YAL •5• · .· ,', 
2655 PLOT ca·V~L."3",cr·VA.L •.43•, IRAM ·V.Al •4•,-v.A1 •11•, DRAN VA• •3•l•YAL · "V1t-· 
1 PLDT <x ♦YAL 3 1 !jr•VAL 43 r DRAW VAL s' ,•VAL 1°1 DRAII •VAL •,11 ,•YA •9•.1· 11 
Ali YAL •;s•,·VA~ •~ . . 
2660 PLOT VAL 10·.vAL "Si·= DRAN YAL "4",VAL ·a•1 ~RAN VAL •3•Ă·YAL "i"• IRAN Y 
e~ ;~:;-~gl ei1.!~~~ y~i,, i;Ă:11bA~ 7 =~.e~:~rv~~. ·:;Ă;ve~L·t;i,~:Lw.i~~. :;Ă~A~A~I 
•4• •YAL •3•, DRAII YAL •,•,YAL •15• 
2665 LET c1•YAL •52•1 LET c1•VAL •113•, CIRC~E 51,cp,VAL •7•, PLOT ca 1cr•YAL •7• 
r DRAII YAL ·s·,-vAL ·21·, DRAM YAL 4•,-vAL 15 1 DRAN -VAL •3•,-vAL 15•1 DRAII 
rA~3:3:YA~A~l;1;1,:~~Tv1t·Y~~ ;4;,~1•VAL ·21•, DRAN ·VAL •4•,-vAL •11•, DRAN •VA 
2670 PLOT c·a ♦VAL ·2· ,c,-YAL •139, IIRAW VAL ·1•,-vAL ·a•, llRAN YAL •5• ,•YAL ·s·, 
~~e~A~•:~~~1·f;fc~;~eiL·11;A.DRAM ·VAL ·a·.-VAL ·a·, DRAN VAL •10",VAL •3•, LET 
2675 LET bf•"I feel r1ther 111.•, PRINT AT VAL ·•·;VAL ·1·1• 60 SUI YAL 0 9500°1 
LET bf•"Thn had Just b•tun to el!:~ th,•: PR!lfT !!. !/~:. 6 ,,Ai. "H"p :;o SUI VA 
L "9500"1 LET bS• ■ount1in Mhen N1rr s1id that she"r PRINT AT VAL •7 ,VAL. "l4"11 

60 SUI VAL •9500•1 LET bf•"f•lt rath•r 111.·, PRINT AT VAL •a•,vAL •14•,1 80 su 
I VAL •9500• 
2680 PRINT AT VAL "4",VAL •3•1 OYER VAL •1•1 PAPER VAL •5•1 INK VAL •1•1• "1AT 
YAL "8',YAL •14•1• "r 60 SUI VAL "2145" 
2700 LET cx•YAL 2i•• LET cr•YAL •120•1 SO SUI YAL •9101•1 P~OT c1,c1·YAL •13•, 
DRAN YAL "6",-YAL 9•, DRAW VAL "6",YAL •9•, PLOT cx,cr•YAL 13"1 •RAM -YAL •7•, 
•VAL.,., DRAN YAL ~s•,-vAL ••• , IIRAN ·YAL •3• ·YAL 3 1 PLOT ca•VAL •3•,c,-VAL 
•43•, DRAW ·YAL '4",-YAL "15": DRAN VAL "3"1Not Pia PLOT cx+VAL •3•,c,-VAL "43"t 

DRAN YAL •4•,-vAL 1s·, DRAW VAL "3°,NOT P 
2705 LET cx•c,.+VAL 0 48"1 ~IRCLE cx,c,ĂVA~ •7•, PL2T cx 1 cr-VAL •7•, DRAM N9T PI,• 
VAL •21·, PLOT cx,cr·VAL 13•, DRAN V L 7°,-VAL a·, »RAN HOT PI,-YAL ·s I PLOT 
cx,cr·YAL •13•, DRAW ·VAL •7•,•VAL •a·, DRAM NDT Plp•YAL ·a·, PLOT c1,cr·VAL ·2 

1~·-1~~~vXeL.;a-;·i~i.·~~;i iR~M-vX~L.;~;•L~ALc:~~~L ~gJ.~1 lif-~A:v;f•.;2•~AN ·V 
2710 PLDT cr+YAL "15',cr·YAL ~58"1 DRAN VA~ 12o"tNOT Pl1 DRAN NDf Pl,YAL 910•1 I 
RAM -VAL •20',NOT Plr DRAW NOT PI,·VAL •10 I PLO cx•VAL ·1s·.c,·YAL •4a•, DRAII 
VAL ·•·,vAL •4•, DRAN YAL ·20",NOT Pir llRAN -VAL ·····VAL 4•, PLDT cx+YAL •39•, 
c1-YAL 44": DRAM NOT Pl,·YAL 10•1 DRAN -YA~ •4•,·VAL •4• 
2715 PLOT cx+VAL "25",cy•YAL "46"1 DRAII VAL 6",NOT Pl1 DRAN NOT Pl,YAL •3•, IRA 
N -VAL ·,•,Nor PI, BRAN NOT Pl,-YAl •3• 
2720 LET bf•"I've just co■e b,ct•r PRINT AT YA~ "3",VAL •2•11 BD SUI YAL "9500"1 

LET b$•"fro• holida,.•, PRINT AT VAL "4",YAl 2•,, BD SUI VAL •,soo•, LET bf•"N 
hit did he say?•: PRINT AT VAL "6.,YAL "14•11 60 SUI VAL "?520" 
2725 LET b$•"He ••id hi had 1·ust coae b1ck"1 PRINT AT ~AL 7 ,VAL 0 14"11 6D SUI 
YAL •9500•, LET b$•."fro■ hol da,.•, PRINT AT YAL •a• ,VAL "l4"11 80 SUI YAL "9:100 
213·0 PRINT AT YAL •3•.vAL •3•, ·ovER VA1 ·1·• PAPER VAI. •5•, INIC YA1 •1·,· "1AT V 
AL "3",VAL •1•,· 1AT VAL •7•,vAL •1, ,. "1AT VAL .,.,vAL •24•,· ., BD 
SUI YAL •214,• . 
2740 60 SUI 27501 80 TO 2000 · 
2750 6D SUI YAL 0 9000"& POICE VAL •2}607",YAL "243°1 PRINT AT VAL "1°,VAL •7•1•E1 
eaentar, theorr 2•1AT YAL "10",VAL 3"1"PAST" 
2760 PRINT A! YAL 6" VAI ·22·•·PAST"1AT VAL ., •• vAL •22•,·stNPLE•1AT YAL "9",VA 
L ·22·,·PAST 1AT YAL '10;,YAL •22·1"CDNTINUOS" . · 
7765 PRINT AT VAL "12",YAL "22"1"PAST"1AT VAL "13",YAL "22"1"PERFECT:1AT VAL •1, 
J VAL •22•,•pAsT·1&T VAL •1A• UAI •22"1"PERFEcT• • . 

167 PRINT AT VM. 18",YAL ·tl•1•FuTURE IN"1AT VAL ·1,·.vAL ·22·,·rHE PAST·, &O 
!sv:5 ;3}4~;L "9009"1 POKE VAL "23607•,YAL •243~, PRINT AT NOT PI VAL •7• OVE 
VAL •1•1•E11■1ntar1 tbeorr 2•, POICE VAL "23601•,vAL •,o•, PAUSE NOT PI1 sb SUI 
AL •212,• . 
99 RETURN 
00 REII •nruUna EXERCISES•H . . 

001 LET pct•Ot LET t•VAL •1•1 LET l•YA~ •1•, LET e.YAL •1• 
02 &O SUJ YAL •2006"1 POICE VAL "23607 ,YAL •243•, INPUT 'NANE1•1 ■S 
03 PRINT AT 10, 71 ·sn 1 Dr SET 2• · 

3004 PAUSE IIN I LET tf•INICEYt . 
3005 IF tt••1• THEN LET Ht•lt 10 TO 3008 
3006 IF ts-•2• THEN LET 1■t•21 60 TO 3008 
3007 &O TO 3004 
}001 GD SUI. VAL •200,•1 LET o-o♦ YAL •1•, IF o>YAL •10• THEN 80 SUI 71 LET D•YAL 

1•1 LET nflo,19·LEN ef TO l•af 
3029 LET nllo,19-LEN •• TD >••·· PRINT I01AT o.o,• 

1 60 SUI 3900 
3010 FOR t•YAL •1• TD \fli. •4• 
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301l fF t)•l T"tN LET •••Or LET ~••• REPORTIN& VERI tn PAST TîNIE •, PRiNT AT l, 
8:: ,A,ER 11 JNK ~i fO SUI 95001 LET da•l1 PAP[R ,1 JNK I 
iâl; f~A·:.eiL3itl TOIYifr.:t•STRf t, PRINT AT 3,411 60 SU) 9500 
301• LET •••NOT PI 
3020 60 SUI VAL •3,30• 
302~ PAUSE NOT Pl1 LET tl•INKElf 
3030 .JF •CODE U(\'AL •49• OR coiE tl)YAL ·s, ·1 AIID con tsOVAL •79• THEN 60 TO 
YA~ ·so2,· 
l03~ IF co,E tl•VAL .,,. THEN GO TO VAL •10· 
303• PRl~T AT 13+YAL tl,11 OVER 11 INK 11 PAPER 51• 

'1 PAUSE 100 
!iI~ \f'.~!::,·{~t~·1ov~~ ~=Llt31~~-••t•Jl ♦ (fllt,1,l+VAL tt,11 •• , s1t•21 

~g;~ \JT,::;:~•y1~ ;A;N 10 TO VAL '3060" 
305Z LET bl•'The corr1ct •n1w1r ls1•1 PRINT AT YAL •11•,VAL •4•11 80 SUI VAL 0 95 
oo·, 60 $Ul 3054: 60 TO 3200 · 
305• FOR u•2 TO 41 IF ltllt,1,u,11 ANI 11t•Jl+(fllt,l,u,11 AND 11t•21• 0 1° THEN L 
El uu•1. 
3055 NEIT Ul PRINT AT l2•uu,l1 OVER IJ IM( 61 PAPER 11• 

'1 PAUSE 01 RETURN 
Jo•o POICE 2l407,2431 PRINT AT 19,0.NO!!! CoH bact to THEORY 0 1 PAUSE o, IF k•I 
OR t•2 THEN 60 SUI 219&1 SO TO 3070 
J065 60 SUJ Z7SO 
l070 CLS r 60 SUI VAL •200,•1 80 SUI 39001 60 TO 3020 
!100 lf •••0 THEN LET ,10,ll•plo,11•21 80 TO 3110 

ii~i ~~r.;':t1!:~J~,1i;1LET b••,TR• ,,0.,,1 PRINT AT 3,30,1 60 SUI 9500 
3112 LET a1•1•vtRY • ANJ a■•0I• 6001, '•at1 PRINT AT 11,1211 80 SUI 95001 PAUSE 
o 
!}i~ til ;~:,21•!NT IIOO•t,to,11•10/3211/102, FOR 1•11 TO 18: PRINT AT t· 11 OVER 

l1 PAP[R lt IlllC 61bt1 NEIT l1 FOR t•ll TO li STEP -11 PRINT AT 1,11 PAPER 61 IN 
t: 21bf: NEIT I • mi :mi ; 
3225 POKE 23607,2431 PRINT AT 16,71 INK 01"NO NDRE EIERCJSES ! 0 1 POKE 23607,60: 
PAUSE IIOT PI 
3230 CLS 1 &O SUI 2006 
3235 POtE 2360752521 PRINT AT l,!1•R E SUL T s•, l'OKE 23607,601 LET bf•"NA"E 

1240 FOR .~i1~~ 01 LET .,:::~~i+r-"1"1 AT ••?!~Ti:K,~~iff.fUI 9500' 1•K•?sTRf ,1t 
,21: PRINT AT 6+t,l11 80 BUI 95001 llEXT t1 8D SUI 214~ . 
3199 80 TO VAL •10• 
E'îO/îK~-~•~o;pm·,~~~0;1•~;t ,:i!T AT VAL 0 1°,VAL ·••1 !NI( VAL ·1·,·t X E R 
39 , 5 LET bf• 0 No, '+&TRI t1 PRINT AT VAL •3• YAL ·2•i1 60 SUI YAL ·,soc·, LET bt• 
or,011 PRINT AT 2,2111 INK 01 6D SUI 95001 fNK 21 LET bt•"Polnts1 "+STRI pCo,111 

PRINT AT YAL 0 3",VAL "26°11 60 SUI YAL 0 9500" · 
3ţ07 IF l>•l THEN LET d1•01 LET bf•• REPORTIN6 VERI ln PAST TENSE 0 ; PRINT AT 3, 
a:, PAPER li INK 51 BD SUI 95001 LET da•lt PAPER 61 JNK 1 
3910 LET bt•• Aft1r th■ 11nt11nc1 ln ltr■ct S•■ecb th■r■ ar■ thr■e 0 1 PRINT AT VAL 

'5°,YAL •3• 1 INK VAL ·1·, 80 SUI VAL •9500• 
39li LEl bl•L ,oa1ibl1 ••rlant1 for th■ •••• 11nt1nca tn lndir1ct•1 PRINT AT VAL 
•• ,VAL '3°(1 60 SUI VAL ,soo· -

3970 LET bi• Sp11ch. Vou auit choo1■ th■ correct varlant,•, <f'RINT AT VAL "7°,VA 
L 'l":: INK VAL •1•1 60 SUI VAL •9500• 
t;:~:lii =~j•~:r•!;stof or l for choic• or D for Dl'TIONl"1 PRINT AT VAL •a•,YAL 

~:E•·;\gr.~~~ ;i?·.~:~ ;x,·i,~~e:Lv!~2:~1i;+~g~ PJ, IRAW NDT PI.VAL ••2·1 DRAN. 

3:~1N~E{T'~;~•?t~'~vX~L.;1;;v~~K·~~TT~.: =~•s~;t;1t•1;;~t1••1,2 lu I ANI set•21, 
3935 JN~ VAL •21, FOR ••VAL 0 2° TO VAL 0 4'1 LET bl•STRS 1 ■-YAL •1 •1•• 0 +1e$1k,1 1 
~l~~L6~2;u~OY~LA~:5;~t;'~c:ţ•!:·1.~·3Alo·l·AND ••t•21: PRINT ~T YAL ·12•••.VAL 
3998 RETURN 
!~05 FOR k•VAL .,. TO VAL •4•, ro~ l•VAL ~1· TD VAL ••• , FOR ~•VAL ·1• TO VAL •4 

4006 INPUT ... ,•,1t11• ,rop:•,1111• Yar1"11a11•1•1fl!t,1, •• TO ) 1 NElT ■ I NEIT l 
: NEIT k: STOP 
5000 FOR k•YAL 0 1' TO YAL •4• 
5~10 FOR l•YAL 0 1° TO VAL 0 4°1 CLS I FOR a•VAL •1• TO VAL •4• 
5020 LET bl•lellk,J, ■, TO l ANI 11t•Jl+lfllt,l,a, TO I ANI a■t•21: PRINT AJ a,NO 
T PI:: 60 SUI VAL '9500" . 
~030 NEIT ■ 1 PAUSE NOl Pl1 NEIT 11 PAUSE NOT PI: NEIT t: 60 TO VAL •10• 
9000 60 SUI VAL ·2ooa•, P~OT VAL ··•,vAL •157•, DRAM YA~ '242"iNOT PI, pRAN NOT 
P!,-YAL '143': DRAM •VAL 242°,NDT P: DRAW NOT PI VAL 143': YLOT VAL ~O",YAL 
'157': DRAN NOT Pt,·YA\ 0 143°1 PLOT VAL •110°,vAL 'is,·: DRAN NOT PI,·VAL 0 143": 
PLOT VAL •a• VAL 134 I JRAN VAL 0 242°,NOT PI: PLOT YAL 0 90',YAL 0 110°1 DRAM VA 

~ •151•.•oT Pi: PLOT VAL •90",VAL ·a,•1 IRAW VAL ·1se•,110T Pl1 PLOT YAL 0 90°,YAL 
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'62": !RAW VII~ •ise•.NoT PI! PLOl V~t •'le. w,~ ·,e·, »Q~I, VAL •:~a· NOT I'! 
9001 POKE VAL 23407•,v~L •243• 1 PP.l~i AT YhL li ,V~L 'l"1"fENSE 1Af ,Al "!',VA 
L ·2·:'REPORTINS"1AT VAL ' 4",VAL ·2·,•vERl"1AT VHL 'J",VAL •1z•,·a1F.ECî'1Al VAL 
'4",VAL ·1z•i•sp[[CH'1 POK{ VAL •23407• VAL '60' 
9003 PDK{ VAL '23607",YAL 2,3•: PRINT ĂT V~l "3",VAL '22'•"1N0'RECT"1AT YAL •4• 
,VAL "22 1"SPEECH";AT VAL 0 6",VAL "12'1"PRESEftT'1Aî VAL '71 , VAL "12': SlftPLE"1 P 
OKE VAL "23607" VAL "60" 
9005 POKE VAL •¼3607',YAL "243"1 FRtNT ~T veL •,•.vnt "12"1"PRES(NT":AT VAL "10" 
iVAL •12•,•coNTlNUOS"•AY VAL ·12",VAL '12": PRESENT";AT VIL '13',YAL ·12"1"PERFE 
~T•1 POKE VAL 0 23407°,VAL "60° 
9007 POKE VAL "?3607",VAL "243"1 PRlNT AT YAL •ts",VAL •12•;"PAsr•1AT VAL •14•,v 
AL •12·,·stnPLE1 1AT VAL ·1e•.vAL •12•,°FUTURE'1 POKE VAL '23407",VAL '60'1 RETUR 
N . 
9009 60 SUI VAL 0 2004'1 POKE VAL '23607',VAL "i43"t PRINT AT YAL '11",YAL 'S'1'P 
r~ss ENTER ta ~ON?INUE"1 POKE VAL '23407 ,VAL 60 ' 
9010 PLOT IAL 40 iVAL "160": DRAW VAL "176",NOT Pl1 JRAW HOT PI,-VAL "l2S't DRA 
N -VAL" ! ',NOT PI )RAM NOT PI YAL '12~'1 PLOT YAL '128',VAL '160", DRAV HOT P 
1,-YAL •; ,•1 PLOT YAL "40",YAL •142•1 DRAM VAL "176",NOT PI: PLOT VAL "40",YAL 
"12S": DkAW YAL 0 176',NOT Plt PLOT VAL '40',YAL "108': DRAM VAL "176",NOT Pl1 PL 
DT VĂL "40',VAL •94•a DRAN YAL "17b" 1 NDT Pir PLOT VAL "40',YAL "67'1 »RAW VAL 'l 
76' NOT Pia PLnr VRL "40°,VAL •5o•a »RAM YAL "!76',NOT PI - ·-
9otl POKE YAL i23607",YAL "243°1 PR'NT AT VAL 2' ,YAL '6":"~lRECT'lAT VAL "2',VA 
L '17"1"INDIRECT'1A! VAL "3",VAL "6"i"SPEECH"1AT YAL •3',VAL '17"1 SPEECH', POKE 

VAL "23607",YAL 60" 
9012 POKE VAL "2360?' VAL "24~•, PRINT AT VAL '5',YAL '6';"HERE'1AT VAL '7',YAL 
'4"1"lDDAY"1AT VAL 91 ,VAL "6"&'YESTERDAY"•AT VAL '12',YAL •i•,•~so",AT YAL '14' 
,VAL 6"1"TO"ORRDN"tAT VAL "16 ,VAL "6'1"NON"1 POKE VA~ '23607 ,VAL 60' 
9013 POKE VAL '23607',VAL '243'1 PRINT AT YAL '5',VAL 11"1"THERE";AT VAL "7",YA 
L '17':'THAT IAY'•AT VAL '9' 1VAL '17"1"THE JAY",AT VAL 10 ,VAL "17':"IEFDRE"1AT 

VAL "12',VAL 't1•1"JEFORE'1RT VAL '14',VAL '17'1'NEXT JAY"1AT VAL "16',YAL '17" 
1'THEN'1 POKE VAL i3607",VAL "60"1 RETURN 
9100 'JRCLE cx+VAL 42',cr,YAL "7"a PLOT cx+VAL '42",cy-VAL 0 1°: JRA~ NOT Pl,·YA 
L '21 ' , 
9101 ClRCLE cx,cy,VAL '7'1 PLOT cx,cr-VAL "7"1 JRAW NOT Pl 1-YAL '11': IAAW VAL' 
14',-VAL '14"t -DRAM -VAL '28",HDT Pia JRAN VAL "14',YAL "1•" 
9115 RE" LET x•l175-c1l/l1 REN LET r•cx/8: REn FOR l•x-1 TO a ♦ 7t RE" PRINT AT i, 
1-31 OVER 1 I P.flPER 51 JNK 91 • • t REn NEIT i 
9120 RETURN 
9500 REN rutina sertar• rapida 
9510 POKE 23606,0a FOR J•l TO LEN bf-1 STEP 2 
9520 POKE 23607,2491 PRINT OVEP. da;b$(j)1 
9530 POKE 23407,2521 PRINT CHR$ 8; OYER ·11bSIJ+ll1 
9540 NEXT J 
9550 IF LEN b$/2•tNT ILEN bt/21 THEN POKE 23607,601 RETURN 
95b0 POKE 23607,2491 PRINT OVER t1bSIJl11 POKE 23607,601 RETURN 
9998 JORDER NOT PI: PAPER NOT PI: INK VAL '7'1 CLŞ I LI9T 
9999 CLS I PRINT AT NOT PI,NOT PI1' SAVE ': SAVE DIRECT" LINE YAt. 0 1'1 SAVE "SE 
Tb4'CODE VAL "44000" 1VAL "1536"1 SAVE "1•tgra1"CODE VAL '62464",YAL "768': SAVE 
'UDG'CDDE VAL '23296 ,VAL '168't PRINT AT NOT PI,NOT PI&"VERIFY ": VERIFY 'JIREC 
!"t VERIFY "SET64"COJE I VERlfY '1•ttr0ti'COJE I YERIFY UDS'CODE t 60 TO VAL "10 
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5.2. LIMBA FRANCEZA 

S I COND IT 1 ONNEL 

Am vazul in subc:apitolul prec:ed<>nt cum INFORMATICA pc.te 

a;uta la predarea s1 verificarea cunostintelor si la orele de 

LIMBI STRAINE. Programul urmator este un alt astfel de exemplu. 

de dat aceasta realizat pentru orele de LIMBA FRANCEZA. 

Progra~ul verifica~ pe baza unui set mare de exerciti~ 

c:unost,ntr.le 1n ceea ce priveste folo,s1rea 

al~ lui SI-conditionnel. 

celor trei reguli 

Dupa incarcarea pro9ramulu1 pe ec:ra·n va apare urmatorul 

meniu: 

I. Exemples 

2. Regie,;; 

;!. Exercic:•s 

Tastind •1• VOffl avea afisate exemple de propozitii in care 

se folosesc regulile amintite. Optiunea a dOUA c:ontine un tabel 

sintetic: a acestor reguli, Aceste prime dou~ parti a prc,gra111Ului 

sint realizate pentru ca elevul sa poata revedea teor-ia inain.tea 

inceperii exercitiilor. 

reprezinta verificarea propriu-zisa a 

cunontintelor. Ea cantine 5 exercitii. La primul exercitiu se 

dau cite 2 verbe c:are trebuie introduse pe rind la timpul 

potrivit, conform celor trei reguli • in niste propozitii date. 

Introducerea se realizeaza pe baza unor modele afisate . pe ecran 

care si~tetizeaza regulile. La al doilea exercitiu nu se mai da 

IIIOdelul ci numai regula. Se va folosi numai regula 1. Analog se 

folosesc regulile 2 si 3 la exercitiile 3 respectiv 4. La 

ultimul exercitiu nu se mai afiseaza nici modelul nici regula. 

deci elevul trebuie se decida singur ce regula sa foloseasca in 

fiecare prapozitie. 

Introducerea verbelor se realiieaza cu ajutorul unui cursor 

care se plimba printr-un alfabet al limbii franceze care apare 
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in partea de jos a ecranului. Tastele Q si P deplaseaza cursorul 

la stinga si respectiv la dreapta iar O introduc• litera 

curenta. Daca litera nu e corecta ap....-e afisat , pentru citeva 

mo1Dente, numarul de greseli facute pin• in acel 1110ment. Daca 

timpul dintre introducerea a doua litertt consecutive -. depasesţe; 

20 de secunde acest lucru este luat tot ca o greseala: .-~~~~< 
elevul nu stie litera care trebuie sa urmeze, el poate certt 

ajutorul calculatorului, apasind tasta ENTER, care va introduce 

singur urmatoarea litera. In acelasi timp in coltul dreapta sus 

este afisat numarul de litere cerute, ca ajutor, de elev. 

Dupa fiecare exercitiu apare un tabel cu rezultatele 

fiecarui elev: numarul de greseli si numarul de ajutoara 

rezultate care ajuta profesorul la evalu~rca nuteloF ~lcvilor. 

Programul poate fi folosit fie in cadrul orei in care se 

predau regulile lui SI-conditionnel, pentru a fixa cunostintel• 

(exercitiile 1, 2, 3 si 4 sau in ora ur•atoare, pentru 

verificarea .Pregatirii elevilor (exercLtiile 2, 3, 4 si 5). 
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l «Ol "'t'OOtlSOICn 
2 REft •~tors 
J REft Adrian JUftlTRESCV 

: ri:. ••coJE %l2t6,40t LOAJ ""CDK 65361,161, LOAJ ""CODE 60000,16&1 LOAI •• 
co,r 60JH,7oe 

9 LET ,,,stli•01 POKE 23606,lt POKE 2i~Oltl3:~.~{!.:::,i~k.~:.~i!~i~K~r,;.;:;• 
10 11ft 114011 FOR l•t T~ 401 LET A(ll•Ot LET FIJl•Ot LET he.!~~c, LET sw•Ot LET 

•t,oLEf•~~=~f,oio'~~JE:oZl PAPER o, 11i 61 CLS, tl& 

J~ f2K5~: i~î~} ii54,a, •9 PTI o• s ,•1AT a,,,•1. E•e•PI•• •;AT 11,,:•2. R?t 
lts "1hT 14 ,, ·s. E••r~ieo,• 

22 lET Kt• 1PRESSt l LA TASTE CONYE NAllE"t LET Lft•211 LET Cft•Ot LET RETURN•Ot 60 
&Ul 9997, JF REiURN•I rnEN &O TO 24 

21 &O TO 22 
24 LET tt•INKEYt 
25 lf IS•"I" THEN PRINT AT &,91 FLASH 11 OYER ·t1• •• 60 SUI 9q 
26 JF lt••2• THE~ PRINT AT 11,91 FLASH 11 OYER 11• •, 80 SUI 200 
27 lf lt••3• THEN PRINT AT 14,91 FLASH 11 OVER 11• •, &O SUI 300 
21 60 TO 21 
ta STOP 
99 LET NU"•2t 60 SUI 60001 SO SUI 50001 LET inalt•81 LET 1colt•l671 LET l1li•• 

·1?i CLS I lNK 61 PRINT AT 2,1:"R E NARD u EI !"1AT 4,1,•1.s1 VD. &CCtPt•z 
~~n lnvila-•1Aî 6,11"tian , 11 ••r• h•ureux"1AT 3,121 JNK 21'pr?aenty1AT 5,171"f 
•tu·' 

10.! PRINT AT a,11•s·11 hit IIHU tt solr,j• •ars',AT 7,5; lNK 2;"pr?nnt•;AT 7, 
?41 ' pr?unt• 

)03 PLOT I 1041 JRAII o,e: JRAtl 14,01 DRAII 0,-81 DRAII -14,0 
,104 PRINT ĂT 10111"2.Ell• Yitndrait ţt valr si"1AT 12,11••lle av1it I• ltltl'S 

!AT 9,8! INk 21 cond, pr?s•nt ;AT 11,4• i•P1rf&it" · 
105 PLOT 230,181 iRAII 0,81 JRAII 16,0: iRAII 0,-11 fRAII -16,0 
l06 PRINT AT 14,lt'J,II 1urait r?unl 1'!1 1AT 1611:"avait ?t?pers?v?r..-

l ;AT 15,l; INK 21 Pl11s-q11•-p1rfait"1AT 131 81"cond. pass? 
107 LET fts•·PRESSEZ UNE TASTE", PLOT 215,~51 ,RAII 0,81 IRAII 16,0t )RAII o.-a, )R 
~ -161 01 LET ret11rn•01 60 SUI 9997t lF return•I THEN LET WUft•l1 6D SUI 60001 6D 
TO IOY 
îOI ,;o TO 10) 
IO~ 10 SUI 50001 RETURN 
200 .ET nua•2 : GO SUI 60001 60 SUI :iOOOt CU I INK 6 
201 PRINT AT 2,1 1"R E 6 LE S"1AT t,31'?'1AT 4,26;"?" 
202 f'RINT AT 51 11 "j. FUTUR au St · PRESENT'fAT 7 ,61 "PRESENT"rAT 6,8; "?" 

, 203 l~JWT ~T Iv, 1 li, CONJITIONNEL SI JftPARFAIT 1AT 12,71"PRESENT'1AT 11,9; "? 

204 IRlNT Al 15,lh'lll,CONI. 51 PLUS-QUE-PARFAIT";AT 17,51 "PASSE"1AT 16,9;"?" 

~g~ :tgi fo !1i~, 1,::112~~!î: Jf~~ îio~lo9:Rt:A;2~~3~: i~~, îăl:,09, JRAII 0,11 
207 ILOT i,1 u21 )RAW 239,01 )RAII o,-33: DRAII -239,0: l)RAII 0,33 · 

m :ul ~?1.t~rl)m112g93g: :m A3~!ţ~• -~~=11-~3~~0/igI„1~~if1' JRAII 0 •33 
210 l'LDT 40 271 JRAII o,h, Ptnt 90,27: JRAII 0,331 PLOT 117,271 DRAII 0,33 
211 I.ET •••1PRESSEZ UNE TASTE11 LET Ttturn•O: 60 SUI 99971 lF nturn•1 THEN LET 

'{~~-·ib f8 m 60001 60 TO m 
299 ,O SUI 50001 RETURN ~ 
300 , ET ••ltch• 01 LF.T nue•2• GO SUI 60001 60 SUI 5000: FOR H•l TO 71 CLS: INK . 

61 PR INT AT 1111'E X E RC l CE 90,l ' IAT 31 11"Suivez l ts troi1 · extaple1 t"1AT 5 
, 01 eAPER S1 NK Ot' SI jt sar&,j •ura fraid, . 

301 PRINT AT 7, 01 PAPER 51 !NK 01" St it 1ort&l1,J'1ur•I• froid. 
• '1AT !,01 61 J"?t1is sarti,J"aur&!s •u "1AT t0,01"frold. 

302 PLOT a,140, tRAII ~oo.o, PAUSE o, 
499 LET r~s•9000+ht RESTORE •••• REAt tft REAJ u$1 PRINT Al 11,0; PAPER 61 JIil( 

o,• "1AT llll1h1","1AT ll,l1t$1A7 11,31-LEN uf1u$ 
SO◊ RESTORE 900l+h•I01 REAi 1$1 PRINT AT 3,01zf, 
50\ IF h•l THEN PRINT t01AT 1,01 PAPER 5; lNK f1" •lltd???ef9hiJkl ■nopqrstuvwxr2 

';AT l , Ot PAPER 1: IRISKT h OYER · lt INK 71 -' 1 SO SUI 5100 · 
502 LET linitl•S: LET liniei!•St 60 SUI 8100 
510 RESTORC 910l+htlO: REA) rit REA) xl1 READ Jjt REAt xj1 RESTORE 9001•h•1~ 
519 60 SUI 1000 
52~ LET l i nieii•71 SO SUI 8100 
S ă! RESTORE 9002•h•IO: REAt •$: PRINT AT 16,0;•$ 
532 RESTORE 9102+M·101 REA) 1i1 REAJ •I: REAJ 1j, REAi .;, RESJ.ORE 9002•h•I01 S 

O llUI 1000 
5lJ LET liniel•71 LET llnlell•9: so SUI atoo 
535 RESTOf!E 900J+h•lOt REAJ r$1 PRINT AT 19,011$ 
53& RESTDRE 9103+h•tO, REAP rit REAi xii REAi 1J1 REAi ,j1 RESTORE 9003+hfl01 -11. 

O SUI 1000 
538 80 SUI 8200 
547 
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~AUSt O: PAUSE Os fOI! ~•li TO 2! 1 PR,Ni Af ~.C: PAPtR !: l~• 7; OVER l1' 
': nur 41 FOR ••21 TO :1 STEP -1, ?R INT AT 1,0, PA 

PER C1' , 
~ţS LEî K•K•l01 SO SUI ~100: NEIT h sso FOR a~o TO 3 
SSI FOR w•I TO 31 SO SUI 5000: CLS 

u•2 ioo PRJHT INK 6:AT 3,o,· 
lll'•nabl•r• 

601 so sur ?OO•••IO 

fttthr 

': HEXT ~ 

lNK 61 PRINT AT 1,01• E X E RC IC E no.• 

h ••~ entr• 

rt{8R~E~~g~!.:fg~::·i&·st1Ri~~o~•iiisElOr,,,;,.;1 PRINT AT l2,01•f;AT 16,0;:Sr R 
620 PAUSE O, PAUSE O: FOR i•l2 TO 211 PRINT AT 1,01 PAPER 01' 

'1 NEXT I 
625 u:r k•k+lO 
630 60 SUI 61001 NEIT w 
650 NEXT • 
660 PRINT IO;AT 1,01'9 STOP atat~■enl,6601I': PAUSE O: POKE 23618,21 POKE 23619 

,O, PDKE 23620,5 
700 PRINT AT 6,0i PAPER 1·1 INK 01' Rappelu-vou51 

FUTUR 51, PRESEHT 
701 PLOT 8,1191 JRAW INK 61239,0t PRAN INK 1110,-24: JRAII l~K &:-239,0: DRAII ~iNK-
1,J0,24 
ţg~ ~~Y~r9~t1}~23~Ra~ElN~,•i:PE~•i,P~~~ 1~2;!191 DRAW INK b:0,-24 
704 PAUSE O 
705 RETURN 
1101 PRINT AT 5,o_, PA~i:»Hiă=~Et' • RAPP•l H-vousi 

IT PRESENT 
? ŞI INPARFA 

711 PLOT 8,1271 JRAN 239,0: IRAN Oi-321 IRAN -239,01 JRAN 0,3211 PLOT 120,127: ·~,= ~Ău~l·o~Lg~Tii,,1271 DRAM o,-3z1, 
7201 PRl~T AT 5,01 PAPER 11 INK 61" Rappelez-vaus1 

CONI, 
lT PASSE 

? S!' PL~S-QUE-PARFA 
721 PLOT 8,1271 BRAN 239,01 IRAN 0,-321 DRAN -239,0: JRAN 0,32:: PLOT 70,1271 D 

RAW o,-321 PLOT 107,1271 JRAW o,-3211 
729 PAUSE 01 RETURN 
730 RETURN 

4000 INPUT 'ljne•'1lines1• state■Ht•'t•tat•••nt 
4001 POKE 23618,lines-INT Cllnes/2561•256 
4002 POKE 231,19,INT llines/2561 
4003 POKE 23620 stateaent 
4010 INPUT 'LINE NR, "1LINENR 
4015 LET L!NENRl•-1 . 
4020 PRINT 'FOUNJ LINE NR, '12S6•PEEK 23755+PEEK 23756 
1025 FOR 1•30500 TO 65535 
4026 PRINT 101 IHK 6:AT 0,01l1TAJ 7:'SEARCH1N6 FOR LINE '1LINENR 1030 IF PEEK 1•13 Y.HEH LET LINENR1•2:16*PEEK ll+ll+PEEK 11+21 
035 IF PEEK 1•13 THEN PRINT 'FOUNJ LINE NR. "1LINENRl 
040 IF LINENRl•LINENR THEN PRINT "ADDRESS OF LINE '1LINENR1' IS "11•1 t045 IF LJNENRl•LINENR THEN LET 1•65536 
050 NEIT I 1055 INPUT 'ADDRESS '1ADIRESS 
060 POKE AIJRESS+4,58 
061 PDKE ADDRESS+5,58 

4062 POKE AJPRESS+6,58 
4063 POKE ADDRESS+7,58 
4064 PDKE ADDRESS+8,58 

l&t~ ~g~~ :i::~~~!io~ga 
4070 RETURN- .. 
5000 RESTORE 50001 FOR 1•0 TO 5: REAi NR, PDKE 23308,NR: RANDO"IZE USR 23300: NE 
XT I: DATA JIN 1010101,JJN ·I0010010,JIN 10001000,JJN 1000,1,0 
5001 RETURN 
5010 LET aut•Ot FOR J•O TO I STEP 01 FOR I•! TO 61 PAUSE 5: POKE 23322,1: RAHDOH 
IZE USR 233211 IF INKEYf<>'' THEN LET 1•7 
5011 NEIT I: IF aut•! THEN RETURN · 
5015 FOR 1•5 TO 2 STEP -1: PAUSE 51 POKE 23322,It RANDO~IZE USR 23321: IF INKEYS 
<>'' THEN LET 1•11 LET j•2 
5020 NEXT I: NEIT J: RETURN 
5100 LET wS•' ••• '+CHRS 34+'P'•CHRf 34+'-pour d?placH le courseur ? droile ••• 

"+CHRS 34+"Q"+CHRS 34+'-pour d?pl•cer le courseur ? ,auche ••• "+CHR$ 34+"0"+CH 
RS 34 ♦ '-paur ins?rer I• lettre choisie ••• '+CHRS 34 ♦ ENTER'+CHR$ 34+"-•i YOUS • 
vez be5ain d'une aide• 
5110 LET outl•O: PRINT AT 20,0;'PRESSEZ:' . 
5120 FOR z•I TO li: fAUSE 5: PRINT t01AT 0,31-z; INK 6:wJ<I TO z+l~: lF LNKEYJ(> 
•• THEN LET outl•J1 LET z•32 
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5175 llîlT li IF outl•1 TH[W 60 TO 5160 
~130 FOR 1•2 TO 1361 PAUS! 51 PRINT t01AT 0,01 IHK 61wfl1 TD 1•31)1 IF ?N~EYI()" 

TH[N LET ouîl•l1 LET z•137 
$135 ~Elf ZI lf outl•I lij[N 60 10 $160 
si:o,~~:Yi;i1? J~E~'ft1~:~ffo51 PRINT I01AT o.o, IHK 61••tz TO )+wlll TO z-137)1 

:iit ~lf~T1At 20,0,• •;101AT o.o,• •i RETu 
~ . 
5200 LET cont•9$r PRINT f01AT 0,~41"~ERPS100• 
5210 FOR 1•0 ro I 
5220 fDR •96 TO 1151 PDKE 2367$,111 POKE 23676,2551 SO TO 7100 
5225 ,oK( 23616,2341 POKE 23675,1 
5230 JF 1>•168 lHEM LET cont•cont+l1 POKE 23675 ,tontr PRINT tOJAf 0,301•1•1 POKE 

sJ~g7~Ălw1 to1AT o,s1,•1· 
5260 MEfT i 
S265 POKE 23675,cunt+lt PRINT t01AT 0,301•t•1 POKE-2367$,1 
5266 NEIT j 
5270 IF sw•J THEN LET lt••o•1 60 TO 1004 
5280 lf sw•2 THEH LET l•••o•, 80 TO 1011 
$999 STOP 
6000 RESTORE 6000+HUR1 FOR l•l TO 91 REAi TIRE,PtTCHr JEEP TtftE,PlTCH1 NElT 11 
6001 DATA .4,S,,4,71·•···••151••·s·••17,.419,.4iS,o,o 
6002 DATA ,4,9,.4,iv,.6,12,v,v,0,0,0,v,.4,Y,,4, 0,,6,12,0,0,0,0,.,0,0 
6003 RETURN 
6100 10 SUI 50001 CLS t LET SIIT•Or PRINT AT 21,0,·ouEL EST YOTRE NOR? .... 
6101 LET FIKIIO+l1•6RESELlt LET AIK/IO+ll•HELPr LET BRE6ELJ•01 LET HELP•O 
6102 FOR l•I TO 10 
6103 IF SMIT•! THEN 60 TO 6105 
6104 PAUSE 01 LET 1l•INKEYf1 JF llf••• OR CODE IS(971 ANI CODE if(>l2 ANI CODE 
S<)ll THEN 60 TO 6104 · 
6105 IF COIE iS•l2 NI i>I THEN JEEP ,01,lOr PRINT AT 21,19+i1"."1 LET i•i-11 SO 

TO 6104 
,106 JF COtE iS•ll THEN LET -SUIT•I • 
6107 JF &MlT•I THEN LET Kf(l+KI•• •, 80 TO 6120 
6110 IF COJE lf>ll THEN LET Kfll+Kl•CHRS ICOM iS-3211 if KSll+KI•'• THEN 8D TO 
6105 
•120 JEEP .01,30 
6125 PRINT AT 21,20+11Kfll+Kl 
,130 NEIT I · 
6131 IF •wit•I TNEN 60 TO 6133 
6132 PAUSC 01 IF CODE lllll:EYf•l2 AD 1)1 TIIEN JEEP ,01,301 PRINT AT 21,19+11",'1 
LET isi-l1 BD TO 6104 
6135 60 SUI 50001 PRINT AT O I0: 0 ?"1AT 1 l1"R E SUL TA T S ,•, PRINT Al 3,01" 
NOn°1TAJ IS1"AIIES1•1TAI 251 1FAUTEs1•, FOR l•I TO 170 STEP 101 PRINT AT 5+1/10,0 

t~~i1plfisi·:: 1i::si5&~ 1i61îul'At:i, 2ii~Mi,10• 111 H[IT l 
7010 FOR i•I TD J, RESTORE 9000+l+h•tO: REA) 1$1 REAi vft REAi wf: RESTORE 9100+ 
i+h•10: REAi lHIII REAJ call: REAi no, REAi lin2: READ col2: PRINT AT linl,011S; 
AT linl,collr IHK 51vS1AT lin2,co121wf1 HEIT i1 RETURN 
7100 RER IHKEYS SJRULATOR 
7110 LET 4t•• abcd???efthiJtlenap4rstuvwxrz •, PRINT t01AT 1,01 PAPER 51 lNK 01 
qf 
7112 80 ~Ul 71201 80 TO 7130 
ţiJÎ :r?:~Nt01AT l,aJ1 OYEll 11 P111'E11 li INIC 71 IRI8HT t1• • G 
7125 PRINT I01AT l,1J1 OYER I; PAPER 51 INK 01• • 
1126 RETURN 
7130 lf CINKEYt••~• OR INKEYt••,•1 AU aJ<lt THEN 80 SUI 71251 LET aj•aj+lt SOS 
Ul 7120 
7t40 IF IIN«EYJ-"p" DR IIIICEY .. •p•1 ANI aJ•31 THEN 80 SUI 71251 LE1 aJ•01 60 SUI 

Jflg IF '<JNKEY•••4• DR IHEY•••1•1 ANI aJ-0 THEN 80 SUI 71251 LET aJ•lt1 60 SUJ 
7120 
7160 IF CINKEYt••4• Oli INKEYf•"I"> AD aJ>O THEI 80 SUI 7125: ~ET aJ•aJ·t1 60 SU 
I 7120 
7170 IF INKEY••··· OR INKEY•••o• THEN LET lf•4t(aj♦l)1 60 TO 7190 
717$ IF ICOIE INKEYf•l3 OR CUIE lN1CEYf•14l .ANI s.-1 THEN LET help•help+!s LET if 
•1llrl1 PRINT AT 1,26-LEN STRf hel,1 PAPER 21 lNK 11"AIJES1"1HtLP1 60 TO 7190 
7176 IF ICOIE INKEYS•13 OR CDIE INKEYS•l4l ANI sw•2 THEN LET help•halp+l1 LET i• 
•rSlrl, PRINT AT 1,26-LEN STRS he1,, PAPER 21 lNK 71"AJJES: 0 1HELP1 60 TO 7190 
7180 60 TO 5225 
7115 60 TO 7130 
7190 IF •••I THEN 80 TO 1004 
7200 IF •••2 THEN 80 TO 8011 
1000 LET 1l•1i1 ~ET 12•1J1 REAi aft MAI xft REAi yf 
1001 FOR r•I TO (EN a$ 
8002 PRINT AT Ji,xl1 PAPER 51 IKK li FLASH 1 
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1003 LET sw•l1 60 TO 5200 
8004 JEEP .005.JO 

1• •, IF 1Slrl•• 'THEN 60 TO 1006 

8005 IF 1$()xS(rl THEN IEEP ,s. -20, LET i··••ll•tr•••ll+l1 PRINT I01AT 1.0, INK 
iii FLASK _11:fA~JEff13~;n1t1 QAUSE so, RINT to, FLASH OrAT 1,01 OYER ,,. 
8006 PRINT INK SrAT 1i.1l11$lrl1 LET 1i•1l+l1 PRINT AT ri,111 PAPER 51 JNK 11 FL 
ASH l1" •, NEXT r · , 
8007 PRINT AT yl.~11 PAPER 01" •, PRINT AT 1;.1J1 PAPER 51 INK 11 FLASH 
g~o~·1Fr~.~~~.r•. THEN 60 TO 8017 
8009 LET •••21 SO TO 520~ 
8011 JEEP .005,30 . 
8016 IF iS{)ySlrl THEN IEEP .s.-20, LET Qr•••ll•9r•1•ll+l1 PRINT tOrAT 
6; FLASH l1"FAUTES1"19r•seli1 PAUSE 501 FLASH O: PRINT I01AT 1,0r OYER 

"t 60 TO 8009 
8017 PRI~T IHK S1AT yJ,xJ1rflrl1 LET 1j•xJ•l• PRINT AT yJ,xJ1 PAPER 51 
ASH l1' •, NEXT r1 PRlNT AT Yli•J1 PAPER 01 °1 RETURN 
8100 P~ T AT llniei,01 PAPER ~I lN~ 01' "1 OYER I;' 
8110 PRJNT AT linleil,01 PAPER li IN~ 71">"1 OYER 11" 

8120 RETURN 
8200 PRINT AT lini~ll,01 PAPER 51 JN~ o,•·, OYER 1,• 

8210 RETURN 
19'1!\ STOP 
;ggf :i~A f!!~v=!~!•iţ~::rrbs 

I I• . "t .F 
, .... ;;., 

~-:-. - , --
1,01 INK . ·· 1,· 
INIC 1s FL 

9002 JATA "toabar• 1entrer• 
•oo3 JATA "falr•••'•• port•r-" 
•004 JATA •avotr•,•prendr•• 
9005 JATA "trouver• ~falre"-
9006 JATA 0 tourir", 1sautar• 
9007 DATA :u d?shabllhr"., 'p,:andra• • • 
:~!~t!~!:arontft elin , ........ ateu• hursdents,allu ...... ,tus JoliH, , sol 
9012 DATA• Si·elle1 •••••••••• 1laux l•ursd1pts,1lle1 •••••••• ,1u1 Jolles•,•so 
l9n1i•nt•,•s•rai•nt• · 
9013 DATA• SI ell•• ••••·•• •••••• aleux leurs dants,•1111 •••••••• ••• plus 
1oli••·•,••v•i•nt soi9n?•,•1ur•ient ?t?• 
9021 DATA •s1 tu •••••• aalada,tu •••••••• ? l'hoplt11.•,•toab•••,•1ntreras" 
'1022 DATA• Si tu aalada , tu ••••••••• ? I hopital. , to1b1l1","•n 
trar111• 
9023 DATA• BI tu••••• ••••• aalada, tu•••••• •••••? l'hopttal.", 0 ?tals to• 
b?•,•serais entr?• 
!031 JATA • S'II du sport , ii ......... alaur.•,•fatt•,••• port••• 

9032 DATA• S'il 
rter1it• 

du ·•por~. ii .. ~••••••••• ■ieu•.•••f1ţsatt•,••• po 

'1033 DATA• S'il ••••• •••• du sport,11 ............. 1laux.•,•av11t fatt•, 
••• 1eralt port? 
9041 DATA 'Si elle. da la te1p?r1ture,elle ••••••• un 1?dic11ant.•,•1•,•,r1ndr1• 
'1042 DATA •st elle ••••• dela t?aper1ture,1Jl1 •••••• , •• un 1?dica1ant. ,•avalt 

;O;;r:~,~•it;i elle ••••••• da la t?apera•ture,ella •••••• •••• un a?dlca·aant. 
•,·avait •v·s••urait prts• 
!îî'.•D'i~ouve!•:Î~:r~~;•··· un bon arbltre,nous une partl• defootb 
90S2 DATA "St vous •••••• ,. un bon arbitre,nou1 -un• partie defootb 
al 1. •, •trouvi •z •, •,teri ons . 
90S3 DATA • Si vous ............ un bonarbitre,nous • .. .. .. • .. .. unapartt 
;o:r i~f1bf~l5:j~:vi~:.!:?~v?;i::ur!r~:,fr~~: ....... PIUI loin.•,•cou~ant•,•11ut 
eront • ·, · 
9062 DATA • S'lJ1 , ..... , ••. plus 
t•,•s•Jteraient• 

vite,ils •••••••;••• plu• loin.•,•cour&iatt 

plus vlt•,ils •••••••• ••••• plus loin,•,•avaie 9063 DATA "S'ils ••••••• ••••• 
nt couru•,••ur•iant saut?• 
9071 DATA "Si nous nou, •••••••••••• eAplein air,nou•·••••••••• froid.•,•d?s 

t~,¼1i~~i•i;rr•~:~~n~;u, ••••••••••••• anplein •ir,nous ••••·••••• froid.•,•d? 
sh&billions•,•prendrion1• 
9073 »ATA •si nous nous .•••••••.•. · •••.•• en plein ai r ,nous ...... . 
• ',"?tions d?shabill?s" •aurlons pri•" 
9100 REN DATA divi1lonicoordinates· 
9111 DATA 13,12,14,12 
9112 DATA lo,l~,17,12 
9113 DATA 19,11,20~18 

;m m: ltto!h:~ 
,123 DATA l'P,&. 
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9131 ffTA tl.10.14.0 
ttl2 JATA 16.10.1710 
tl33 JATA 19.~.20.~ 
9141 PATA IS,l.14,0 
9142 ~TA 1,.t.17,S 
9143 IATA 19,9.20.tO 
91$1 JATA 13,9.14 , 7 
9152 JATA 16,1.17,7 
91Sl IAfA 19,11,20,14 
9161 PATA 13.9 14,0 
9162 IATA 1,.10,17.4 
tt•l JATA 19.7.20,4 
9171 IAlA ll,16.14.15 
9172 tATA 16,15.17.15 
9173 IATA 19.13,20.18 
9200 REN IATA ,tYi•ion2ft••ts,cooritnatN 
9201 IATA •1.S'il • •oif.11 ~oira d• 1·.,u.t••oirl",12,7."2.11 
I • so..-e•ll.ls• coucb•rl",1,.6 . 

• l • • • • • • 1'i 

9202 IATA "3.51 tu •• ••I •u piad, tu •• •·••··• .,. courlr. ln• pas pouvo 
1,1•.11.0.•4,J• aortlrat a ii •••• •••• c•solr.lfalrel ,16,20 
9103 IATA •s.s1 tu 11 •• 1·,r1ent, t~ ••••••••• une woi~ure.tac:il•t•rl",13,0 
, 6,Sl tu ••••••• nou• t'accowa- tneron•,lpartirl".16,8 
9211 IATA •1.s1 •11• •••••••• ••• e?r• 1• c11nsol•r•it.lpl•urer1•,12,to,•2.s·11 
r7ussissait 1 J• •••••• haur•u•.l?tr•I ,16.25 

9212 IATA "3.~i 1• taaps le pareett,it • jevous ·•••·····•··•• tacco•P•tn•rl",13 
,5."4.Je •1 •••••• le trava il c• solr si 1 oa e'aldait.Cfinirl",16,5 
9213 IATA 5,Noua irlons au th??tr• si nou••• • ••••••••• -ill•ts.Ctrou,,erl•,13,0 
.•,. Sl j'ava11 soo1eil , je •• ••· • •·•·•· C•• coucherl",17,0 
9221 IATA •1.J'aurals co■prts c•• cho••• situ••·•· •• l• ••ti•nce d• •eles • 
1,liqu•r.1avoirl"113.l,"2.S& elle ·•••· •·•••• pr?1 dt•oi,J ' aur•i• ?t? plus tr 
anquillelrHhrl, ,16,11 · 
9222 HlA 'l,La situltlon , .... , ... tout •ulre si toutH hs conditlon• ani• 
nt ?t? r?ali•?•s.C?tr■l",12[151 4,, ·aurai• ?t? ••lhaur■us si tu ••·•· •·•·•· 
aa pro,o■ itio■,trefuserl , 7,1 
9223 IATA "5.51 tu ••• , ••• la J•y•• 
rai, ?t? ?tonn?.Cvo1rl , 12,1, 6. • I il 
?t.lv•nirl",17,0 

ac-trie• 47bvter' dan• celle pi?<e, ta .au 
■wait insist~ • J•·••·•• ·••• pia• t 

9231 IATA •1. Jl ne parvi~ndre e•• 7. vtvre honer•••••wnt · •'ii •••• 
....... ••• Cn• PH trna- alieri. ,14,0, 2.Je •••••· capabl• li• · •atre c•tt• 
uc■nslo• flfflcile s'il . faiaait , ..... ,1,,5 
,2:i IATA 2.•ou& aurions ?t? aoin• •~•••i elle ••••· ••• la ftf'it?, (~ir• 
1•,u.a,•3.s1 1·°" • ' aldait,je •••••••• le travail ce ,oir.lflnlr>",16,22 
9233 tATA "5.Si voua •·••• ch•z Wff ••I?, ii vou1 •ontreront 1eur appart•-••nt. 
taller1•,12,10,•,.s1 an aei t••it ,. • ace..- • ., • .,,J· ••••••••••• •••va­
c1nce1? la ce■Patne,t.••••rl ,17,9 
9300 REN IAJA dtv.2/an•••r• 
V301 IATA • ,•a•••• c1111ch■rt• 
9302 IATA ••,•11■ pourraf t•• ,"fatt• 
9303 IA.TA ••,•aclr'?t■ra• ••rta,• 
9311 JATA ••,•pteurait•, 1 ,■rais" 
9312 IATA ••,•,cc:9■p1911erai•"••finir1i1• 
9313 IATA ••,•trouvlon1• 1•u coucb•r•t•• 
9321 tATA •·,•avals eu, ?talt rest?• 
9322 IATA ••,•aurait ?t?•,•••als -r•fu•?• 
9323 IATA ••,•1t? ?tonn?•,••ertif veny" 
933! JATA ••,•n• travalii• -•a•, ?tre 
9332 IATA ••,•avatl llll","finirats• 
9333 DATA ••.•aliez•, auriii pas•?" . 
9900 INVERSE la FOII s-a7 TO O STEP -la PLIT •i01 IRAV -1,11 PLOT •,1751 •RAII -1, 
••: PLOT 255-1,01 JRAW 1 1 11 PLOT 2115-a,1751 JKAII 1,-11 IIEXT 1 
9910 HIYERJE 11 fOR ••121 JO 8 ITEP -la PLOT 1,01 IRAII 9,175: PLOT 255-1,01 IRAW 

9i2t1î:.Jlsl o: RETORN ' 
9997 LET RETURN•Oa FOR l•J TO 61 PAUSE 51 PRJNl AT LN,CNt JNk l1"f1 IF JNkEVI<>" • 
• TffEN lET RETURN•l: 80 JO ~999 . 
9991 NEIT L 
9999 RETUR•, PRI•T 'FREE RAlh •1PER 23730+256•PEEk 23731-CPER 23653+256•PEEk 
2365411" •1t•s•1 INPUT "H"Er "1 LINE 111 IAYE zf LINE 1: SAYE 1f+"COIE 4 CODE 23 
296,401 SAYE 1S+"ael&"COJE 65369,1611 IAYf z•••••l•"COll'. 60000,1691 SAYE zf+'s•t 
C"COIE 60168,761 
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O P T "I O li S 

' R E O L E & 

u&1iii.tli:t-1„1aiit•·a1 
2 • EXl!:ACXCE no. 2 

:J. EXl!:ACXCE HO• 3 

•• EXERCXCE NO•• 

5, EXEACXCE ltO• S 

6, O P T X O tl S 
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e X E RC XC E no,i 
&ui.az le$ trois e~emPtes 
Si Je sors,J·aurai rroid, 
s:1 Je sor1a1s,J'aurais rro i d, 

>Si J ' etais sorti,J ' aurais eu 
~?!:i9ner etre 

Si etles soâ9nent mieux leur 
ent5 , elles seront Plus Jolies, 

Si elles soi9naient mieux leur 
ent.s,e\les seraienl Plus Jolie 

• • •,. • • N.ieO.x .. ... . •. · 

EX ~ RC XC E no ,i AXl>ES:i 

su tvez le~ trots exemPles 
Si J e sor s ,J·aurai froid, 

Si Je sortais,J'aurais rroid, 
>Si J ' etais sorti , J ' aurais eu 
froid • 

2 . tOlllber entrer 
i tu tombes ~alade,tu entre,~s 

~ 
l'hoPital, . . 

Si tu tombais 1aalade , t 'u 
ntrerais a l ' hoeital, 

'Si tu e. ..... , •. tnalade: ., tu 
. ••••• ~ l"h6Pital, 
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CAPtTOLtA. e 
8EOGRAFIE 

Est• deosebit d• iaportant - nu reduc- fol011ir•• calculat9_,. 
rului doar. la aateriil• cu specific real ci •• inc_c_ sa-1 .-f~t 

~ '•~· .. 
losi ■ si 1~ -terii d• .cultura generala. Un astf•l d• •x-1u· d~ 

ut i l izare a calculatorului il constitu• PrOCJr&IIIUl •VIJLCANt•. 
Pr09ramul CuPrinde intr-un aod· sintetic intr•aga _t.,..ie de 

la c_apitolul respectiv din inanualul cla-l • IX-a d• lic .... -N&l 

inult, prin . ceea ce CuPr"indl! , progra111Ul dep.a11-te c&drul 

-nualului putind fi folosit s i la CIW'cur ile de el.vi pllf'ltru • 

prezenta intr-un aod nou st Atractiv AeastA te=-. 

Progr.uaul est:• campus din dDU& aari p;art:i c.,..e pgt · fi 

inc.,..cate st rul;ate si ••P&rat. ccnfor■ nec:esit;atilor i-u- de 

pr l!dar•• t-i . respective1 pri- p;arte •FENONENUL VIJLCANic•, • 
doua parte "\IIJLCANII TEREI•. Progr.,...l a fost conc-,.ui: Pt1ntru 

calculatorul . Spect ru• 1281< avind nevoie de ~ie -11-.tara 

destul de ..,..e. A fost folosit in lic ... l• cl•-le • IX~• la 

orel • recapit:ul&tive d• la c-itolul care tr&t••z• •c-•t• t-. 

El p0&t• fi folosit si individual d• POS9SCll"'ii d• astfel de 

calcul;atoare cu scapul d• a - •utoinstrui, de -1 ret-r011Pata 

cunostintele sau de a cap&t& noi cunc;,stint~. 

In închei.,.._ •c-tei parti introductive - vr- - r__.c_ 

ca utilizarea-calculatorului in lec:tie nu in-aana •tnlocuir-• 

prof„orului,•sut,atn.,.._• . .utorit&til lui de catre calcul&tor. 

Profesorul a fost: siva r-ine profesor l• el•-• P'llttodele de 

predare insa se var schitllba, si una din .ceste schiabari „te 

toc-i foia.ir- c&lculatorului in lectie~ · 

6.1. FENOttENLL VI.Jl..CANIG 

Pri- p.,..te a pr~r..ului - tmparte si •• in doua, o parte 
teoretica care explic• prin i-gini sugestive ft1n-,ul 

vulcanic si · un joc in care •~nt utilizate -Joritat- natiunilor 
npi intilnit• in p.,..te;a taoretica.Pent:ru inc.arc.,._ progr.-..lui 

- tasteaz• i.OAD •• si - porneste ca158lofonul. In pri.ul rind 
•• va incarcâ progr&■ul •1NCARC tw care gestion•aza incarc.,.._ 

ap&ţru parti din pri.ul progr-• un SCREEN$ care r-in• -·ecran 

tot ti-ul incarcariiJ apoi doua. parti d• .. BYTES nwaite •pt• - •i 
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~p2• care contln, c<>n~•twnate, cite 4 SCRE€N$-ur1, da<:1 f1•car~ 

,are 6912 x 4 bytes1 in final se incarc• proqra,aul "BASIC 1~ care 

se n.utC1lanşc,aza in exO!<;uti• aparindr 

OPTIUNl 

t structura interna a pa•intului 

2 t1K.tonica 9lobala 

3 relieful si feno,aenul vulcanic 

----------------------
Jn acest -.nt poate fi al•••• una din gptiunil• 1,2 sau 

3.Daca •• alege 01>tiunea 4 atunci calculator-ul intra in re9ia 

de incarcare <LOAD> pentru incarcarea pri.ului joc 

<VlLCANOGR IF) • 

OPTJUNEA 1 - structura interna • P••intului apare M:h ... 

structurii intar-ne a paaintului cu el....-.telejcOfflPonente, iar in 

dreapta jos o lista de c,ptiuni. In cele doua linii de jos al• 

ecranului - vor darul• inforlililtiil• privind cele 4 parti 

nucleul intern,nuclaul 

ext&rn,111antaua si scoarta (fi9.1). Apasind C se va tri!!Ce la 

ur-toarea sttcventa iar cu O - revin• la OPTIUNI. 

S.CVCtntb. ur111atoare cyprind• infor--ti i despr,e +structura 

scoartei cun~i nental• si oceanic•• (fig.2>. Nodul de lucru -t• 

indicat analog intr--o lista de gptiuni din coltul din dreapta 

jos a e<. nanului. 

OPTIUNEA 2 - ttK:tonica glabala1 prezint• iapartirea SuPrafetei 

globului tar-estru in placi tectonice (fi9.3) si in continuare 

(gptiu."lea C> ASTENOSFERA (fi9.4>. 

OPTIUNEA 3 relJeful si fenomenul vulcanice intr--o pri,na 

i111a9ine este prezentat APARATlL VlLCANIC cu eleaentele 

c0111Panenter VATRA VULCANI.A.Ul, COSUL, CRATERUL. Apa~ind succesiv 

o tasta oartK:ar• sint indicate pe rind ac-te el-ente. ;\r>asind 

tasta C se trece la o sinteza a activitatii vulcanice iar in 

continuare sint prezomtate dascot11Pus FAZELE ERUPTIEI iar la 

alttCJ1ar-ea gptiunii ~ fazele sint prezentate ani-t. ~iscarea 

poate fi DPrita tastind ECxitl. Din acest punct•• poate reveni 

la explicatii <X> sau la gptiuni <O>. Al-ind1 

OPTIIJNEA 4 apar• --Jul •PDRt,ESTE CASETOFONI.A.. pentru 
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incarcar•a joc1.&lui •. Prin inc;a.-c aroaea jc,cutu i Prim,, par t„ se 

di$tru9•; po.ate fi r-eva%uta doar prin r•incarcar#a PrCl'Jr~-nulu1 

d• pe c&-ta. 

6.1.2. \11.JLCANGRtF 

Jocul ' proP«m• •!evului car-• -t• in fata ecranului sa 

rec:onstitue o vrila in car• se afla cifre <0-9> si caracter• 

special• (+;-J,J/J•J.). Elevul trebuie sa inlocutasca ar.este 

ciff• si caractttr• cu1 litttr•, obtinind astfel pe fiecare lini• 

din vril• cit• un cuvint care a fost intilnit în primd part&­

teoretic• i&r in final pe verticala A-! se va obtine tot un 

cuvint din do,neniul activitatii vulcanice (TECTONICA). 

Pentru ca.>letarea grilei se poate proceda în doua ~.oduris 

-studiind frcvant• ap.,-itiei vocalelor Cse stie ca în limba 

roaana cele -1 frcvente litere sint A,E,I, ••• >, sau 

-pornind intuitiv (cel -1 cun01icut fenQIM!n legat,_ de vulcani 

ERlP.TIAl tieci cauta c:uvintul ERUPTIE. 

J)up& ~letar-ea grilei la •Apasa o tasta• se trece la 

incarcar- partii a doua a pr09r&aului: 

6.2.1. VlLCANII TERREI 

La pornir-- ca-tofonului •• incarca un pr-09..-- incar-cator­

nu,ait •tNCARC 2• c.re va vestiona incarcarea ur-to.relor- parti> 

4GuA de byt- nuaite •p3• si •p4• continind ca si •pt• si •p2• 

~ite 4 SCREEN$-uri sl· pr-ogr-a111Ul •BASIC 2• care gestioneaza 

.-c:-t• SCREEN$-uri. Acesta - autolan-a%a. dupa incarcare si 

_..,... o lista de 

OPTIUNI 

1 Aaer-ica de sud 

2 Aaer-ica centrala 

3 Aeer-ica d• nord 

4 Oceani;a 

5 Asi• 

6 Africa 

7 Eurc:,p;a 

8 RONANIA 

9 ZONE VlLCANICE 
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Al•gind una din optiunile 1-7 sint prez1Httate contin4tntele 

r1t11p.ctive, cu o lista de oPtiuni (O,C,sus,j01o) iAr in PArtea da 

rinduri apar, nu111ele vulcanului 

indicat.tara,inalti1Rea,anul ulti-i er-UPtii,daca este activ <A> 
sau stins <Sl . 

Of>TIUNEA 8 - pre:rinta fsmo.enul vulcanic in tara noastrar cele 

,1oua 9rUPe vulcanic•, de nord 

caract..,..isticile lor. 

CJl>TIUNl:A 9 (ZONE VULCANICE) 

si de sud, precum si 

zone 

V1Jlcanice active de pe TERRA <se utilizeitZa aceleasi aptiuni 

ci..ta pre:rentate). 

o.2.2. TESTHT 

OPTHJNEA O per•ite inc:arcarea ultiaei parti a prQ9raaului un 

Joc sub f~- unui test geografic. 
I 

Pro9ra■ul se nUN!'vte TESTHT si are introdusa si o rutina de 

sint.•tizar• a vocii. C•l• 14 cuvinte d• pe orizontala •• pot 

ctwpluM1 stin9a-dreapta folosind sagetile astfel incit pe 

vert,cala ins....,ata - -ara nu-le dorit. La apasarea tastei 

ENTER 1P1Jte considerat nuaele inscris tn acest -.mt pe. 

vert1cal&. S i nt per~ise •axi• 5 incercari duPa care calculatorul 

arat~ el cele doua cnoduri de formare a nwnelui cautat. Si in 

cazul for•arii cor.ct• a nu-lui inaintea epuizarii celor S 
\ 

i ,ncercari per,aise,calculatorul ar&ta cele doua aoduri de for-re 

a nu-lui,bineinteles neuitind sa-1 felicite pe ~cel din f&ta 

ecr11nului. 

Ala incercat sa realiza• prin acest progra• o aprepiere 

infor111&tica. Avantajele folosirii 

calculatorului pe care a• incercat sa le punen, in evidenta sint• 

o prezentare •intetica a ■ateriei re-active, ilustrarea prin 

i•a9ini atractive, posibilitatea de a revedea oricare din 

schemele prezentate,realizArea unor elemente de ani•atith 

jacurile din finalul fiecarei parti cAre servesc: la fixArea 

l'lotiunilor nou întrodu!!a. Un alt aare avantaj este ur1A.atorul1 

levii interesati in studiul acestui capitol si c...-e au acces la 
tn calculator pot folosi .ac6!St program la studiu individual. 

ln scoala au fost realizate si alte progra■e c&re pot ~i 
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fol osi te la orele de geograf i e sau 

elevi. Astfel programul •EVOLUTIA 

r epartizarea uscatului si a apei pe 

imPreuna cu etapele aparitiei vietii 

in cadrul CL'<curilo..- de 

CONTINENTELOR• prezinta 

TERRA in e volutia lor 

pe pamint; totul =te 

pr€!Zent at prin el<mente de animatie pe calculator. O alta 

lucrare numita •RELIEFUL CARSTIC• prezînta structura ,formarea, 

car-acteristicile pesterilor. Are do ase01enea o parte care 

prezinta statistic cele mai lungi pesteri din lume,cele 01ai 

adinc i c,steri din lume,precun, si citeva recorduri in donaeniu. 

Pentru programul •vu...CANII• pot fi imaginate unele extensii 

si modificari care au ca scop imbunatatirea lui. Cele ~6 

SCREENS-uri totalizeaza 16 x 6912 110592 bytes ,deci 

aproximativ 110 K 111emorie (foarte 111Ult>,ceea ce a necesitat 

impartirea programului in doua parti. Utilizind insa o rutina in 

cod masina pentru compactarea SCREEN$-urilor <vezi cap.10) si o 

alta pentru decc,a,pactarea pe ecran, se obtin economi~ 

substantiale de IINNIOr"ie Cin .adie economii de 35-40XI deci cele 

16 SCREENS-uri ar fi incaput pe aproxieativ 70 K. In acest caz 

ar fi incaput in mfllOr"ie si cele doua Jocuri,fara sa fie nevoie 

de o incarcare de pe caseta in oaomentul utilizarii lor. De 

asemenea Lele 4 programe BASIC 1,VULCANGRIF,BASIC 2 si TESTHT 

pot fi scurtate utilizind conventiile de reprezentare cunoscutei 

10 ocupa 8 bytes --> VAL •10• ocupa 5 byt95 

deci o econocaie de 3 bytes 

Analog se pat folosi 1 

O--> BIN 

1--> S6N PI sau NOT BIN 

3-> INT PI 

Pot fi concepute pe aceeasi idee si . alte jocuri.cu alti 

termeni care pot fi alese printr-un meniu. Ambelor jocuri li se . 
poate atasa O ·rutina de contorizare a ti-ului si de punctare 

pentru a putea stabili o ierarhie intre diferiti jucatori. 

Dezavantajul acestui set de programe il constituie faptul 

ca programele principale BASIC 1 si BASIC 2 sint concepute 

pentru varianta 128 K a calc~latorului SPECTRUM ,deci nu pot fi 

folosite pe calculatoare TIH-5. Cu modificari putine si eventual 

cu inca o subia,partire a progr-elor acest lucru devine posibil. 

Jocurile VULCANGRIF si TESTHT pot fi incarcate si separat atit 

pe Sf>ECTRUN 128 cit si pe Til't-5. 
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VULtANII I 
1utort1 ,,ot , ~ARI.El SERJAN 

•l•v1 flORIAN IRATA 
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I REK VULCANII 2 
5 $AVE ! ••nt•t·scREENS 

10 CLS 1 11ft •1117,3211 60 SUI !80 
20 IORDER 51 PAPER 61 INK l1 JP.l SKT 01 CLS 
30 FOR i•O TO 311 PRINT AT O,il PAPER 11• 0 1AT 21,31-11 PAPER 11• •, NEXT I 
40 FOR l•O TO 211 PRINT AT 1,01 PAPEA 11• "tAT 2l-i 1311 PAPER 11• •1 NEXT i 
SO PRINT AT 2,12• PAPER 21 INK 61 IRISHT l1 OPTIUNI 
io P~IHT AT 6,31'1 - structura interna 1°1AT 1,a1•,11lntulul• 
70 PRl~T AT 9,3• 0 2 - t1ctonlc1 9lobata• 
80 PRINT AT 11,31°3 • relieful si fenoaenul 0 1AT 12,a,•vulcanlc" 
90 PRINT AT 14,31°4 - vultano9rlf" 

100 LET st••·. • 
110 FOR!• S ·TO 121 PRINT .AT i,21 OVER l1 PAPER 71 IRI6HT 11sS: NEXT I 
111 FOR i• 13 TO l61 PRINT AT i ,21 OYER J_1 PAPER 61 JRISHT · l11h NEIT t 
120 PRINT t01AT 0,8:"Al•t• opttun1a• 
130 LET tS•INKEYS . 
140 IF t~<•t• OR tS> 0 4° THEN GO TO 130 
150 PR!~ I01AT 0,231 PAPER 01 INK 71tt. 
160 PI\U'. 100 

\~g :gR1f.iA~otl~2~~AD cc POKE USR •••~t,ci NEIT i 
181 DATA 16,56,124 , 254,56,56,56,0 
182 FOR i•O TO 7: READ c1 POKE USR 0 J"+l,ct NEIT I 
183 DATA 56,56;56,254,124,56,16,0 
184 FOR l•O TO 71 READ c1 POKE USR "'l" ♦-i,ct NEIT i 
185 DATA 96,16,32,lb,96,0,0,0 
186 FOR i•O TO 71 READ CI PDKE USR •c•+1,c1 NEIT I 
187 JATA 64,166,169,72,8,9,6,0 
188 RETURN 
200 LOAD ! ·•11•scREEN$ 
201 60 SUI 2021 60 TO 204 
202 OYER 11 PRINT AT 18,231"D•optlunl"1AT 19,231"C-cont "1AT 20,231"?-1u• •¼:! iit~i,•?-Jo1 •, OVER O 
206 LET dii, TO >•"NUCLEUL· NJ ,F1,c;illcati,13 t/ca?" 
207 LET at12, TO 1• 0 se rote1te-det•J• 1n1r1I•" 
208 LET aH3, T.O 1• 0 Inhl"n viteza de propagare •ic•• 
209 LET af(4, TO 1•"5000-6370 k ■ stare lichida" 
210 LET aS(S, TO >•"Extern viteza d1 propa9are •tr•• 
211 LET aSl6, TO 1• 0 2900-5000 t ■ star• viscoa,a 
212 LET &$(7, TO -1• 0 NANTAUA HParata de acoarta prin"• 
21:J LET &$(8, -TO >•• suprahta flDHOrovl·cic" 
214 LET aSl9, TO >•"Interna viteza propagare 8,2k■/1°-
215 LET aS(IG, TO 1• 0 900-2900 k• Ng,Fe,silicatt• 
216 LET &Sili, TO >•"Externa viteza propaure 7,lk■/1.~ 
217 LET 1$(12, TO 1•"20-900k ■ ,eridolit, ■19 ■a,1clo9lt" 
218 LET 1$113, TO l•"S0-100 k■ Astenoafare' 
219 LET dll4, TD 1•0 ori%ont aolid·•'llchid 0 

220 LET i•l1 LET 1•14: LET adr•300 
221 PAUSE 01 IF INKEY••·c· THEN so TO adr 
222 IF INKEYS•"0° THEN SO TO 20 · 
224 IF CODE llNKEYfl•lO OR -CODE 'CINKEUl•ll -THEII SO TO 226 
225 60 TO 221 
22& IF CODE IINKEYSl•l8 THEM LET i•i-2t eo TO 230 
~~i ă5r1t•~:~• IF 1>(1-11 TttEN LET i•l-1 
230 IF i(1 THEN LET l•I 
240 PRINT tO;AT 0,01 PAPER 11 lNK 61 iRl6HT 1J&Sli, TO I iU :g1~J mAT 1,,01 PAPER 21 INK 71 IRISHT l1arn+t,. TO 
300 LOAD !"e12•scREENI 
302 PRIIIT IOJ AT I ,O;• Apua o tute · 0 1 PAUSE V 
304 PRINT AT 21,llh PAPER 3; .JNK 61 JRl6HT h"Optiuni(O,C,?,?I 
301, LET ... 1 I, Te -,-•scoARTII O,Al ,Si·,Fe,C&,b,N9,ll" , 
307 LET 1$12, TO>•• ■inc,rala-roci ••t■atice• . 
308 LET &$13, TO I•" · a1di ■entar1, ■et1■01"4ica~ 

jf: tff ::I:: f8 J::~RUSTA continentala 30-7~ t■ ' 
lll LET 1116, TO>••• 
312 LET a$(7, TO I•" Strat· n1'h1nhr 10-15 k■" mm :m· fg ::: Str•t ·r.::Hi:ru~:t:;i•r• 
315 LET af(l0, TO>•• 9rcn it1,9r-■~diorite,1r1is1• 
3!6 LET aS(II, TO>•• Strat bazaltic 0•40 t■• 
3l7 LET 1$112, TO 1•• roci ■a9■atl c.-llazalte • 
318 LET aS(l3, TO l•"CllUSTII oceanica i·10 t■• 
319 LET a$!14, !D 1• 0 Str~t •azaltic lii t5I,1,1~1s~ic~E~~~ LEJ adr•400t 69 TO %21 

:g! ~t~ r.o·ro 21,· PRINT AT i,91 9YER 11 PAl'ER 61 INK 2: IRl&HT t11S1 11ext i 
40S ?LOT 2S3,01 JRAN 0,1751 DRAN 1,01 DRAN 0,-175 
410 PRINT 901AT 0,01• · Optiuni 0-o!'TIUNl,C-cont 
420 PAUSE O .,. 
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430 Jr INKEYS•'O ' HlEII 60 TO 20 
4•0 lf INKEYt••t• 1HEN 60 TO 500 
450 60 TO 420 
500 LOA~ i•114"SCRECNJ 
501 PRINT I01AT I ,<' 1' APUI o tnh •, PAUS!: O 
503 OV(R I, PRINT AT 5,22t'O·OPTlUNl"1AT 6,221"C•cont '1AT 7,221''-sus 'rA 

T S,22:' ?·Jo• '1 OVER O 
505 LET •••• ·, PRINT AT 21,0, PAPER O;ss, PRINT 
I01AT b,O ; PAPER Otst 
~07 LET 1Sll, TO!•• PLAC!' 
508 LEl 1t12, TO l•'aajor•fl0·121,••d•i,altropl1ci" 
5Q~ LET 1Jll, TO l•' NISCARE •> COLIZIUNI" 
510 LEl ASl4, TO,,.•: cutroaur•ie"r'"iNPt1 T1· 11· il"crotiri" 
511 LET 1115, TO ~ 
512 lET 1JC6, TO 1••• 
513 LET 1111, T9 l•'FOSE tropi foraato prin" 
514 LET afl!, TO I•' subdutlia pl1c1lor' 
515 LET aSl9, TO >•"DORSALA lant auntos •ut1cvatic' 
516 LET at<IO, TO l•'RIFT v•I• in dors1l1 oc•anic1' 
517 LET 1S(II, TO l•'FALIE fisuri in 1co1rta' 
SIB LET ,&$112, TO I•'' 
520 LET 1•11 LET 1•121 LET adr•6001 60 TO 221 
600 lOA) !'•21'SCREENf 1i1 rnN!.~21AT I ,Ol• Apua o tasta, '1 PAUSE O 
60l PRINT AT 21,01 PAPER O;st: PRINT IOIAT 0,01 PAPER l;sS1AT 1,0; OYER I; INK 

7;ol 
604 PRINT AT 21,0r PAPER 71 IKK Or' C - cont O - OPTIUNI 
605 LET tf•INKEYf 
606 IF tt••t• THEH 80 TO 60, 
607 iF tt••o• THEN GO TO 20 
608 GO TO 605 
60q PRINT AT 21,01' '1 LET 5$•' 
610 PRINT AT 2,121 FLASH l i IRl6HT I: OYER 11st 
·tl~ ~ţl1~K~i.!,l2fH~~A~~ ib i~i6HT 1; OVER l;s~ 
615 PRINT Al 2,12: FLASH 01 JRIGHT I: OYER t1sS 
616 PRINT AT l,12; FLASH O; JRIGHT I; OYER 11st 
617 PRINT AT 6,251 FLASH 11 IR16HT 11 OVER l1sfl4 TO 
i}g ~~I1~K:~,!il5tH:~A~~ }b :~JGHT 11 OYER t;sSl4 TO 
621 PRINT AT 6,251 FLASH 01 JRl6HT 1; OYER l~sSl4 TO 
622 PRINT AT 7,25: FLASH O: !R!6~T 11 OYER l;sft4 TO 
623 PRINT AT 16,171 FLASH 11 IRIGHT !; OVER t1sfl4 TO I 
1~; ţ:11~K:i.!?1tţ~E~l~iHTă' 6~~16HT 11 OVER l1sS(4 TO 1 
626 PRINT AT 16,171 FLASH O; IRISHT O; OVER ~;stl4 TO I 
627 PRINT IIT 17,17; FLASH O: IRISHT 01 OYER 11st14 TO I 
028 PRINT AT 19,81 FLASH 11 OYER l;sSl5 TO I 
629 f'RINT AT 20,8; FLASH . I; OYER l&sflS TO I 
tiî ~~ 11~K:i.!1~21T~~:Eto'tol~~001 C - cont o - OPTIUNI 
6l2 IF INKEVS••o• THEN 60 TO 20 
633 60 lO 631 
?iî r~ţE:,!t CLS 
705 PRINT AT O,S1'ACT IVITATEA VULCANICA' ,:;, 
706 PRINT AT 0,01 PAPER 01 OYER li INK 9;sS1 PAUSE 50 
710 PRINT AT 2,01" -1ucc•siun• da 1ruptli·linl•r••1AT 1,23;'/c•ntr•l•';AT 3,23: ­

•,ar@ilw• 
711 FOR i•I TO 31 PRINT AT i,Or PAPER 2; OVER -1; INK 'l;sS: NEXT I: PAUSE SO 
715 PRINT AT 4 1 0,•~■anatii 9~zoase'1AT 51 61"fuaarole peste 200 ?'·~T 6,6;'solf 

th'ro 100-200? 1AT 7,6:'nahte • sub 1011 ?' 
716 FOR t•4 TO 71 PRINJ AT i ,01 PAPER 11 IRl6HT 1; INK 6; OYER llsS: NEXT i I f'A 

USE 50 
720 PRINT AT I0,01"tur9eri';Al I0,2l;'\acid•"1AT 9,71'/lichidellavel~1AT 8,21;' 

fbazic•'1AT 11,71'\noroioaselLAHARI>':AT ,,221 INVERSE 11•~00-1350 ?~ 
721 FOR i•8 TO 111 PRINT AT i ,O; OYER l; •Rl&H~ 11 PAPER 5; INK 9;s$1 HEXT ii P 

AUSE 50 
72S PRINT AT 14,0;'Produse solide'1AT 1~,151"/blocuri"tAT 13,1•1'//boab•':AT 14 

,141'--lapilil'1AT l5,14;'\\ni5i,uri':AT 16,151'\cenusa 
726 FOR i•l2 TO 16: PRINT AT J ,01 OYER l1 JRIBHT 1: PAPER 61 INK l;sft NEXT ii 

PAUSE 50 
730 PRINT AT 17,0r'Alte atnifestari'1AT 18,41'-TSUNA"I v~l aarin'1AT 19,4;'-nor · 

i Ar-z•tori• 
731 FOR 1•17 TO 191 PRINT AT 1,01 DYER 11 PAPER 4; INK O;s$1 NEXT i: PAUSE ~~ 
735 PRINT AT 20,01'Activ!tat• •ostvulcanica'1AT 21,41'-izvoare fierbinti,9heize 

r~• 
7~b FOR 1•20 TO 21: PRINT AT I ,Ol OYER -h PAPER· 51 JRISHT IJ INK hst: NEXJ ·lt 

PAUSE 50 
740 PRINT t01AT 0,01 PAPER 21 INK 9·1• O - OPTIUNJ ·· C - cont• ' 
741 PRINT tO;AT 1,0; PAPER 71 INK 8; JRISHT 11" Apasa a tasta 
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742 l ET t$~lHkEYS 
74ţ !F ts••o• THEN 60 TO 20 
74b lF ts••c• THEN 60 TO 750 
148 $'.l TO 742 
7~0 CLS I PRINT AT 9,12: FLASH 1,• F4ZELE ':AT 11,11: INvfRSE 1:"ERUPTIEI• 
752 PRINT tO;AT 1,0; PAPER li INK 9;" O - OPTIUNI C - cont • 
754 LET tf•INKEYS 
756 IF t$•'0" T~EN 60 TO 20 
758 IF tf••c• THEN 60 TO 761 
760 60 TO 754 
761 LOAi 1 •,22·scREEN$ 
762 60 SUI 795 
763 LET adr•771 
7o4 LET t$•INKEYS 
765 IF ts~·o· THEN 60 TO 20 
766 IF tS•'X' THEN 60 TO 700 
767 IF ts-·c• THEN 60 TO adr 
768 IF tf•"N' THEN 60 TO 785 
769 60 TO 764 
771 LOAI !'•23'SCREENS 
772 LET adr•775: 60 SUI 7951 60 TO 7b4-
775 LOAD !'e24'SCREENS 
776 LET adr•7801 60 SUI 795: 68 TO 764 
180 60 TO 7bl 
185 CLS I PRINT AT 10,0; FLASH IJ'PENTRU INTRERUPERE APASA E C•itl' 
7116 PAUSE 200 
787 LOAD !'e22'SCREENS . 
788 LOAD !'e23'SCREENS 
789 LOA) !'e24"SCREENS 
790 lf INKEYS•'E' THEN 60 TO 761 
791 60 TO 787 
795 PRINT IO;AT 0,0; PAPER 71 lNK 9;'0-0PTIUNI C-cont N- ■ isc 1:expllc: 
796 PRINT IO;AT 1;01 PAPER 2; INK 81' A~asa D tasta 
797 RETURN . 
800 RE" 
805 JORDER 51 PAPER 61 INK 11 JRISHT Or CLS 
810 FOR i•O TO 311 PRINT AT O,t; PAPER I;' '1AT 21,31-i; PAPER 11' '1 NEXT 1 
820 FOR i•O TO 211 PRINT AT i,O; PAPER 11' '1AT 21-i,31; PAPER 11' ': NEXT i 
830 PRINT Al 8,6;'f'ORNESTE CASETOfONUL';AT 11,31'pentru inururu jocului:' 
840 LOAI •• 
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I RER VULCANII 3 
100 lOR~ER Ot PAPER 01 IN~ 71 Cll 
110 tl~ i!l6l1 )lft •fiiol, Jlft bfll6) 
111 POKE 2365&, 6 
120 LET ··•·trECOMlaRUPFLS"v• 
130 LET bt••~l23456789.t+/- , 0 

135 PRINT PAPER 5: INK li IRlGHT 11• VULCANOGRIF IEOGRAFIC 
140 PnfNl AT 4,ll:'289.lt2' 
tSO PRINT AT S,11:••7•62 
160 P~INT AT 6,141°/347817• 
165 PRINT AT 8,141'•4l2" 
!70 PRINT Aî 7,l21"S6•l" 
110 PRINT AT 9,12,•11957-6• 
Iţo PRINT AT !0,121'&2+62+• 
;oo PRINT AT :1,12,·,,♦3756. 
2\0 PRINT AT 12,111•04&17+7" 
!!~'O PRINT AT 2,151 INVERSE 11•A 0 111T 14,151"1" 
230 ~OR i•3 TO 131 PRINT AT i,151 INVERSE 11 OYER 11• •1 NEXT I 
23) LET ss•• ' 
23,' FOII I• ♦ Td 121 PRilll AT 1,111 OYEII II PAPEI! 2J INIC 61SS1 NErT 
240 PRINT t PRINT 
250 PRINT• lnlocuind cifr•I• si c1r1ct•r•-I• SP•cial• C,t ♦ / - ,l cu lit•re,••ti 
obt1n• •• v•rtic•I• A-l uncuvint din do■eniul ectivitatiivulc1nic•, i•r pe ar 

tiontll a!tihrHni din 1celas1 doHniu,• 
2!>0 .ET i i•O 
:no llEEP O,S,iOt lNfUT "Caracteru1t•1cs1• Hh litffu•,u 
~ţi ~fiTS~•01 fOR l•l TO 16: If cf•bflil T~EN LET SW 2 l1 LET car•ct, LET 1•16 

273 1• 511•1 THEII &O ro 275 
274 61 TO 270 
275 li' lf•.tflcar•I THEN LET SW•Ot 80 TO 280 
ZJI, Sf, TO 270 
280 fCR 1•4 TO 12 
290 fOR j•II TO 20 · 
300 IF SCREE!lf (i,j)•c·S THU LET H•lt PRIIIT AT i,J1u,:1up O.OS,20 
302 IIEU j 
ll)4 NEH i 
llO l~ SV•O THEN PRINT t~1•11u e btne"1 PAUSE 50: 60 TO 400 
320 LE -· ii • i i + I 
400 IF i1•l6 THEN 60 TO 450 
410 80 TO '270 
450 fOf 1•4 TO 121 PRINT AT 1,151 OYER 11 INVERSE 11 IR!6HT 11• • 
455 NEtT ! 
460 PRINT tOiAT 0,01• Apis• o tast1 •: PAUSE O 
470 IOFiER 7c PAPER 7r INK O: IRIGHT l1 CLS 
4&0 PRIKT ~; • .~: • Porn•sc• ca•etefanu1•1AT 11,31•,•ntru inc1rcar•• ,artii1"1AT 
14,71 FLASH I; VULCANII TERREI 
490 to,, "lNCARc·2· 
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I ltt'." ~Ut.CANiJ 4 
10 CLEAR 37866 
li ERASE !• ant•t•: ERASE •••tt•a E~ASE !••12•, ERASE !••1:•1 ERAS( !••t4"1 ERA 

SE •"•21"1 ERASE !"e22•1 ERASE !"e23"r ERASE !••24" 
20 IORDER 01 PAPER 01 INK 01 CLS 
30 LOAJ ·•coDE 38887,6912 
40 SAVE !•word"CODE 38887,6912 
50 LOAD! "word"iCREENf 
SI PAPER Sr INK S: IR16HT I 

l~ r:~s!,!iO 
10 PRINT AT · o,o, PAPER s, JNK 51 
90 LOAJ •e:s•coDE 37887,27648 

100 SAVE ! e31"CODE 37887,6912 
110 SAVE !"e32"CODE 44;'9,6912 
120 SAVE !"e33"CODE 51711,6912 
130 SAYE !•e34"CODE 58623,6912 
140 PRINT AT 0,01 PAPER S1 lNK S1 
ISO LOAD •,4•cone 37887,27641 
160 SAYE ! ••1•coDE 37887,6912 
170 SAYE ,•.42•coDE 44799,6912 
180 SAVE !•.43•coDE 51711,6912 
190 SAYE !•e♦4"CODE 58623,6912 
200 PRINT AT 0,01 PAPER 51 lNK 51 -
205 CLEAR 50000· 
206 ~OAD !·•ord•scREENS ni r~W-:lsîco~.PIIPER s, 1111( s,-
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l RC" VOLC~Nll ~ 
10 POK( 236~&,255 
20 CiS I li!! •J/19,32)1 60 SU) 21)01 11111 1119>: 1111 H!'1J 
30 J OR~:11 5: FIIPER 61 !N~ 11 IR!Gliî O: tLS 
40 FOR l•\I 10 31: PRJUT AT O, i; P~ffR I;" ";AT 11,3l•i1 PAPEli li'": IIHT 
SC FOR ik0 ?O 2!1 PRINT AT I ,Ol PAPER 11• "•AT 2l·i 311 PAP(R 11• ': NEXT 
bO PR!ffî AT 1 , i 2t PAPER 21 INK bi )RISHT s, 1oPTJUNl 1 
70 PRINT AT 6,31 I - A••• cad• nord' 
73 ~RINT AT 7,31'7 • A•e•ica c•ntr1l1" 
76 PRINT AT 8,31' l • A■erica dt •u~• 
60 PRINT AT 9,3;"4 • Oc•1n i •' · 
8J PRl 1T AT IO,l1"5 • Asi•' 
&6 PRINT AT 11.J:"6 • Afric•· 
90 PR!Nl AT 12,3;"7 • Europ1' 
ţ3 PRINT AT 13,31'8 - RO"ANIA' 

100 PRINT ~T 14,3:'9 • ZONE VU~CAH ICE' 
101 PR INT AT 1s.~1·0 • tnt 91'1>9rafic' 
l 10 L'E T st:,.• 
120 FO~ i• 5 TO 16, PRINT Al 1.2, OY(R 11 PAPER 71 JRISHT l:ss, NEXT 
140 PRINT I01AT 0,81'Ale-qe optiune1• 
150 LET tf•INKEYI 
160 tF tS('O' OR tS>'9' TttEN 60 TO 150 
170 PRINT t01AT 0,231 PAPER 01 !NK 7rtf 
180 PAUSE I 00. 
!&S JEEP 0,06,JtYAL ITII 
l80 IF ts••o· lKEN 60 TO sooo 
190 60 TO !VAL tS·ll•500+290 . 
200 RESTORE 210: FOR i•O TO 71 READ c1 POKE USR 's'+i,ct NEIT i 

~!& ~:~ţolî•~ţo: 2:0~51!~6+561;6kÎAD c: PDKE USR 'j'+i,Ct NEXT 
2l0 DATA S6,56,5b,254,l24,56,16,0 
240 RESTORE 250: FOR i•O TO 71 READ c: POKE USR 0 q'•i,c1 NEXT 
zso DATA 96,16,32,16,96,0,o,o 
260 RESTORE 270: FOR i•O TO 71 REA) c: POKE USR 'c'+i,c1 NEXT 
270 DATA 64,166,169,72,8,9,6,0 
280 RETURN 
290 IEEP 0.06,41 LOAD ! "ell'SCREENS 
300 60 SUI 3101 60 TO 330 
310 PRINT 10:Al O,O: PAPER 01 INK 71 JRl6HT 11' 

• • PAUSE O 
' 
' Apasa a tast& 

311 PRINT I01AT 0,0; PAPER O; INK 01st1 PAUSE 25 
319 PRINT AT 18,23; INK 01'D-optiuni';AT 19,23;'C·cont ';AT 20,23;'?-sus 

,-~~/Atnh~,-101 • 

330 LET aSII, TO lt•KAT"AI-Al1sk1·2047a/t9l2 A' 
340 LET atl2, TO l="LASSEN PEAK-Californi•·3187a A' 
350 LET &tll, TO >••NAZANA-",Cascade·2486a A' 
360 LET ;1$(ţ, TO l•'PARICUTIN-"e.ic-2746■/1943·53 A' 
370 LET iî (~ ţ fO )••POPOCATEPETL-Nexic-54S2a/1947 A• m m :rn: .f5 :::sr.HELENM.Camde·2250a/1985 A: 

386 LET i•lr LET 1•7: LET adr•790: lET ~•3901 LET rl•400 
387 60 SUI 4101 60 TO 480 

?i& t:}, 1~4~~0~~.~Îă~fi!33 
410 RES,ORE r1 FOR C•l TO 1-11 READ IIClt NEXT C 
420 RESTORE rt1 FOR S•I TO 1-11 REAi YISlt NEIT S: RETURN 
480 PAUSE O :i~ î~Tr!•:1~~Eţ~~Nl~OT;o·;~· THEN 60 TO adr . 

,:. 

495 INK 01 PLOT OYER l1 · 0,0: DRAM OYER I; Xlil,Ylil: PLOT OVER I: 0,1751 DRAM 0-
VER 11 Xi ii ,-1 l75·Ylill 

496 PLOT OYER I; 0,01 DRAW OYER I; llil , Ylil: PLOT OYER 11 0,175 DRAW OVER l; 
Iii) ,•(l,75·Ylill: INK 6 
500 IF CODE ITS l•IO'OR CODE I TSl•II THEN 60 TO 520 
510 60 TO 485 
nos~~EP . 01,10: IEEP .01,251 JEEP .0,1,121 IF CDIIE I T$ 1=10 THEN LE-T i•i-1: 61l 

530 LET i•i+lt IF i>ll-ll THEN LET i=l-1 
540 60 TO 560 
550 IF l<I THEN LET l •I 

~ţg ~:!:} :i::} î:&; ~:~~: ~: i=~ ţ; ::li~+ 1:.~\f!~.1t~•: 1• TO 
580 60 TO 485 • 
790 JEEP 0.06,81 LOAD ! '•32'SCREENS 
800 60 SUI ::u O 

--· NE6RD-~icaravua/l971 A' 
IO)LET'atll, TO ,~·cERRO 

820 LET afl2, TO >•"EL FUE6D-l;u1t~••l•·3912•/1976 A• 
830 LET afl3, TO J•'IRAZU-Casta Rica·3432a/1964 A" 
840 LET 1114, TO l•'II.PELEE.•I."atinica-1463■/1902 A• 
850 LET &1(5, TO l•'PUCH-I.Saint Eustatius·594a A' 
860 LET 1Sl6, TO !•'SAINT CATERJNE-&r•nada-840■ . S' 
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ero LET ast7, îO l•'SAII SAL•l~PGR-S&l~•i-.,-1:;.~o- ;• 
830 L€T ~J(!, TO l•'SK~T• ~~,lA-6uate• •la -J75S• A' m tH !Wo.Tfo'i:~G_urfi!ERH.Sl,'Jinccn\:~-m:1 f< 

91? LET 1•101 LET l•lt LET adr•l290: LET r-9401 LET rl•9~C 
930 ,o SU) 410r 60 TO 480 
940 »~TA 42,34,5l,224,212A225,4l,30,2ll,O 

l;~& ::l~ t~or?i~?·~5Â:8 ! 7 ·~~ţi~~RilN~ 
no-o so su• 310 
1310 LET aSIJ, i~ l•'ACOHC~SUA-Chile-6959• 
ll~O LET 1f(2, TO l•"CKIKIORAlO·Ecu•Car-6272• 
13~0 LET 1$(3, TO l•"COTOPAXI-Ecu•dor-5&97a/1949 
13tO LET &$(4, TO l•'EL KtSTI-Ptru-5821• 

s• 
s· 
A' 
A' 

1350 LET lf(5, TO l•"ILAnPU-lolivia-6550• • 
1360 LET 1f(6, TO l•'LLULLAILLACO-Chi)e-6723■ 
1370 LET of(7, TO l•'OSORND-Chll•·2660a/1960 
1380 LET ••<a. TO jR'SANGAY-Ecuador-Z323• 
1390 LET af(9, TO l•' ✓ 

s• 
l1tant• 

A' A: 
1400- LET l•l1 LET 1•9: LET •dr•17901 LET r•14201 LET rl 2 1430 
1410 60 SUI 4101 60 TO 480 
1420 DATA 143,102,tOS,147,138,142,148,106 ,0 
l}i8 1:i~ i~ol~i6!3toX~·1°1;ill~~R~~~.0 
!~0$A~~iNi 10:AT 0,01 JRl6Hl 11 PAPER 01 INK 71• 

1181 ::l:! iî1~~2gi 01NkA~~,o~bPt7~NÎ•~:i ~~~i~-~~cont 
7,231"?-jos • 

1810 LET •f(I, TO >••JENIOll--l,A■br1•-1350■ • A' 
1820 LET •S12, TO l•"IASUR-I.Erro•an9a-900a A' 
1830 LET •113, TO l•'KILAUEA-I.Hawaii-1247•11984 A' 
1840 LET i$(4, TO l•"lA"IN6TON-Papua-179Sa/195t A" 
1850 LET af(5, 10 l•'NATAYANU-l.Savali-650• A• 
1860 LET af(6, TO l•"NAUNA KEA-l.Hawaii-4205• S' 
1870 LET 1$17, TO l•'NAUNA -LOA--t.Hnaii-4170a/1960 A' 
1880 LET d(8, ·TO l•'f!AUNSA SILISILI-1.S.vaii-lSSS. A" 
1890 LET 1$19, TO l•"NIUAFDOU-l,Niuafoou-llSa/1946 A• 
1900 LET •1110, TO l•'RUAPEHU-I.N.Z•elanda-2800• A' 
1910 l!T 1$(11, TO l•"TARAWERA-1.N.Zeelanda-lllla A' 
1920 LET ·dll2, TO I•' ' 
1930 LET i•lt "LET l•t2r LET &dr•2290t LET r•!9501 LET rt•l96f 
1940 60 SUJ 4101 60 TO 480 
1950 DATA t44,151 8222,83,l9222t6,223,198,t937t61,157,0 mg m~ i~o2:2A1 ·m;1f21!4i!iciîhI'• 19 •1 •0 

~~?& f~Ts~=1~'. 0To l•'ALAIJ-I.Atlasov1-3300•/l981 A~ 
2320 LET a$(2, TO l•"ARARAT-Turc!a-516Sa S' 
2330 LET aSl3, TO l•'ASAnA-YAIIA-I,Honshu-2542■/1981 A' 
2340 LET d(4, TO l•'ASO-SAN-I-.l(yushu-1592• s· 
2350 LET &$1S, TO !•'BANDAI SAN-l,Honsu-1819■ A" 
2360 LET aS(6, TO l•"JATUR-l.Jali-1717• A" 
2370 LET &fl7, TO l•'JEZl"IANll•Kaaceatra-3085• A" 
2380 LtT &$18, TO l•'JRONO-I.J•v1-2700a A' 
2390 LET a$(9, TO ,-·~uJI-YANA-l.Honshu-3776• s• 
2400 LET -&$110, TO )a'KLJUCEY-Kaaceatka-4750■/1966 A" 
2410 LET af(ll, TO l•'KRAKATAU-l,Krakat&u-813a/1883 A• 
2420 LET &$112, TD l•'nAYDN-l.Iluzion-2420a A" 
2430 LET &$113, TO l•'ftERAPI-I.Java-2891• · A' 
2~40 LET aS(14, TO l•"PA6AN-l."ariane-220a/1982 A' 
2450 LET afllS, TO l•'SE"ERU-I,Java-3676a/1981 A' 
2460 LET aS(l6, TO l•'TAAL-I.Luzon-lOOa/1976 A' 
2470 LET aSll7,'. fO l•'TA"BORA-I.Suabu,a-2851 ■11815· A", mg tH ::m: rn :::TOLIACIK-Kmuth/197S A: 

';AT 

2500 LET i•lr LET 1=19: LET adr=2790: LET r•2S20: LET rl•2530 
2510 6D SUI 410: 60 TO 480 
2520 DATA 151,19,162,ISl,160,148,151,!32,162,154,116,154,134,224,126,149,147,150 ,o . 
~~~g ::i~ ă~86'.g:;1~aAtS:!~;4~l~E~E~Nio2,140,10,49,6,36,6,53,5 ,l 4S,O 
2800 PRINT IO;AT 0,0; PAPER O; BAl6HT 11 !NK 7;" Apasa o tasta 
'1 PAUSE O 
2801 PRINT IO;AT o,o, PAPER O; INK oiss, PAUSE 25 
2g~~3~~~~Jo!T ~,131 INK 01"0-0PTIUNI 1AT l,23;"C-cont 
2810 LET a$(!, TO l•'ARDOUKOIA-Pjlbouti/1978 A' 
2820 ~ET &$12, TO l•'CA"ERUN-Ca■erun-4070• s• 
2830 LET a$(3, TO l 0 'F060-l.Capul Y•rde-2829• A' 
2840 LET a$(4, TD l="KENYA-Kenra-5199s S' 
2850 LET aS<5, TO >•'LA FOURNAISE•I.R~union-2631• A' 
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3810 PAUS[ 0 

t1• 
A" 
A• 
A" 
A• 
A• 
A• -. 

3820 PRINT AT o.23; JNK 01 PAPER 61•0-0PT!UNJ.1AT 1,23; 0 1:-tont 
~a21 ;,~iE\;ili H~s 
3830 LET •III, TO I•• SRUPA VULCANICA »E NORD 
3140 LET •t<2, TO I•" D•s Butii Tibl1s 1447-1840•• 
3850 LET aS!l, TO >••-reci vulcanice,s•dia•ntare • 
3&60 LET aS(4, TO 1••-bagati ln •et•l• Referaase 
3670 LET •• 15, TD >••-conuri hra crat@re -
3880 lET ••<4, TO I•• 
3890 LET .,,1. TO,.. GRUPA VU 1 CANICA liE su, 
J;fg t~î :::i: rg :::_~u~tl 1:~:11r~r::i~os~f'!~b;: 
3920 LET ••!~O, TD )••-prezint& cr•tere 
3~30 LET attll, TO 1,•-L,Sf.An1 --cr•t•r~I N,Ciu11tu • . 
3940 LET •S!l2, TG l•'-andezite -dure,tufurl vulcanice• 
3950 LH aSC!l, -TO l•"-tHAI C02;hvoare aina,rale • 
3951 LET •1<14, TO>•• • 
3952 LET i•I : LET 1•14 t tET adr•4J90 -
3953 60 SUI 3955: 60 TO 4002 

"1AT 2,23; 0 ?-eii 

3955 FOR Y•9 TO 141 FOR 1•2 TO St PR!Nr AT X, "i; OvER I; PAPER 7; JRl&Hl 1; INK O 
;• '1 NElT J1 NEXT Y 
3956 P~USE Or RETURH _ ~ 3;:1G~~R0~•1:KT2:! Ş;E:Exf'i~o:E~;5,TO 2 STEP -1: PRINT AT t,YI _OVER 11 PAPEI! 7; 
4000 PAUSE 01 RETURN 
4002 LET Tt•lNKEY$: IF n•·c• THtH 68 SUI 4024, GO TO adr-
4004 IF Tt••o• THEN 60 TO 30 
4006 IF COJE !îU•IO DR CODE- mu-11 THEII 60 TO -4010 
4007 60 TD 40C2 
4010 !EE~ .0!,10: IEEP',01,251 JEiP .Dl,171 IF CODE {T$l•IO THEN LET i•i-11 6D T 
O 40ll 
4012 lEl 1•i•t1 IF 1><1•11 THEN LET 1•1-11 60 TD 4017 
4013 IF 1•6 THEN 60 SUI 40241 60 SUJ 3955 
401, IF i(l THEN LET i•l 
4017 IF 1•7 T"EN 60 SU! 3~9~, 60 SU) 4022 . 
(~l! PR!H1' ~!>;~T 0,01 PAPEP. 1: !NK i,; BRISHT 
<1020 PRINT I01AT 1,0; PAPER 2; IIIK 71 BRIGHT 
4022 FOR V•l5 TO 19, FOR X•6 TO 10: PRINT- AT 
o,••: NEXT li NEii V: REiURN 

4024 FOR Y•l9 TO 15 STEP -11 FOR Xzl& TO 4 STEP -11 PRINT AT X,Y1 OYER ll PAPER 
7: INK 01 IRl6HT 01• ': NEXT l: NEXT Y: RETURN 
4290 JEEP .01,3~1 LOAD ! " ■ord'SCREENS 
4295 PRINT 10; AT 0,0; PAPER 2; JR!GKT ll INI( 7; • . . Apu• a t•st.11. 

4300 PAUSE O 
uo:; PRINT AT 1s,01 INK -o, ?t.PE!I! e;•o-OPTIUNl"i l 
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w •1AT 21,01°?-jo\ 
4310 PAUSE O 

AT 1'1, o, •c-cont 

4315 LET 1SII, TO>•• P•n.Katt•atka Arh,Kuril• 
4320 LET 1$12, TO )a• Arh.J19on•z 
4325 LET a$13, TO>•• Arh,lndon•zian 
4330 LET aSl4, TO>•• Aeerica Centrala 
4335 LET 1S<S, TO I•" A•erica d• Sud 
4340 LET aS(6, TO )s" Riftul Est African 
1345 LET afl7, TO )c• Zona ftedit•rani1n1 
4350 LET af(8, TO I•• . 
4355 LET i•l1 'LET 1•8: LET adr„50001 LET r•43561 LET rl•4357 
4356 IATA 9,11i13~12,15!14,10,0 
4357 DATA 28,2, ,2~,8,9, 8,i6,0 

:i~: ::~~olt64~s:i 4 ilft6iiă1, FOR F•I TO 8t REAt Z(F)r NEll F 
4360 60 SUB 410 

:ii~ i:~~O~E54~6~; 0»ift5K~a?, FOR F•I TO 81 READ KIFlr NEIT F 
4370 LET T$•1NKEYS 
4375 IF T•=•c• THEN 60 TO adr 
4380 IF Ts••o· THEN 60 TO 30 
438S IF CODE <Tfl•IO OR CODE ITfl•tl îHEN 60 tO 439S 
4390 60 TO 4370 
4395 JEEP ,01,171 JEEP .01,251 5EEP .Ol,10 
4400 IF CODE !Tfl•IO THEN LET l•i-Ir lET iv•i+I: 60 TO 4420 
4405 LET i•i+lr LET iv•i-11 lF i>tl-tl THEN LET i•l-11 60 TO 4422 
4420 lF l<I THEN LET i•I 
::~j ţ:1:f :~1:11~;~~i~~p5~E~'1!"~AttR•:~1~r 1~KF~~~~, 11~1~~+ I~ iLASH 1,• 
4428 REN IF l•I OK l•L-1 THEN 60 TO 4430 , 
4429 PRINT AT xlivl 1 ,livl1 OYER 11 PAPER K!IYl1 INK ZIIYl1 JRISHT 11 FLASH 01• • 
4430 PRINT IOtAT l,u; PAPER 2; INK 71 JRI6HT 111Sli+t, TO Ir 60 TO 4370 
5000 ~Efl •INCARC HT• 
5010 CLS . · 
5020 FOR I•O TO 211 PRINT AT 1,0, PAPER o;• "1AT 21-1,311• ., NEIT Ia FOR t-O TO 

311 PRINT AT 0,11 PAPER o,• "1AT 21,31-11" "1 NEXT I 
5030 PRINT AT 8,61"Porn•1t1 c11etofonu1•1AT I0,9;"pentru "1 INVERSE 11" TEST• 
5040 PRINT AT IB,21 INVERSE t; 0 ATENTIE !!!"1AT 19,31 INVERSE 01" •• diatr11t• pro 
1raau1• 
5050 PRINT AT 20,11°Pentra anulare apaaa •, fLAill 11•0• 
$060 PAUSE O 

jg~g \~Ttj!:!N~fil:·ao TG so10 1090 lf ts••o• THEN 68 TG I . 
' 100 PfUNT AT Ufh 

110 LOA) .0 TESTH • 

• 
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1 P.t" ~ULCANI! b 
2 CtEAR ~9999: luAD ··cc»r 
3 JORDER Ot PAPER O: IN, 7: CLS 
4 lET sw•O: PCKE 1!658,8: POKE 60211,28 
5 PRINT AT 0, 11 P~PER 4; !NK ~;• NIC TEST •1 IRIGHT 11·cu·, JP.15HT ~,· S! '1 

JRl6HT l;'P[SPRE'; JRJGHT 01" VULCAN! • 
6 LET IS•'KIK TEST (U Sl »ESPRE YULXAN' 
1 60 sut 9000 

10 DIN Aftl4,l1!1 )!N Rt(l4,9): DlN ,(14! 
li FOR i•I ro H, LET c(i)•III NEtT I 
'20 LET AJII , TO I•' LllHARl • • 
?I lfT RS(I, TO >•'LAHAR!' 
30 LET Af(2, TO )• ' VULCAN' 
31 LET RS!2, TO J•"WULkAN' 
40 LET At(3, Tu I•' CRATER• 
41 LET Rlt3, TO l•'KRAlER' 
50 LET Af!4, TO I•' CON• 
51 LET RS!4, TO l•"KON' 
60 LET Af!S, TO l•' CRUSTA• 
61 LET Rft5, TO l•'KRUSTA' 
70 LET Afl6, TO I•' TSUNANJ • 
71 LET Rf!6, TO l•'TSUNANI' 
ao LET ASl7, TO, •• FUJI YAHA • 
81 lET Rf(7, TO l•'FUZI !AHA' 
90 LET Af!8, TO t•• VATRA• 
91 LEl RSl8, TO >•'NATRA• 

100 LET ASt9, TO 1•• HASNA • 
101 LET Rfl~, TO l•""AGIIA" 
102 LET AS!IO, TO l•• 6HE!ZER • 
103 LET RSIIO, TO l•'GEYZER' 
104 LET At(ll, TO l•' RELIEF •1 LET RS!ll, TO l•"RELYEF" 
105 LET ASll2, TO l•' CALDERE "1 LET R$!12, TO l•"KALDERE" 
106 LET AS!ll, TO>•• FOSA 0 1 LET Rf(ll, TO l•'FOSA" 
108 LET A$(14, TO l•' RIFT "1 LET Rf(l4, TO l••RJFT' 
109 60 SUI 1101 60 TO 115 I 
110 FOR J•I TO 141 LET J$~RtlJ, TO l1 PRINT AT J,ll;ASIJ, TO l: 60 SUI 9000: NE 

lT J 
111 LET 51•" 
112 fOR l•I TO 141 PRINi · AT 1,71 OYER 11 P~PER 2;SS: HEXT 
ii~ 60 SUi 0001 RETURN 
115 LET lf•"DEKALIND KORESPUN2ATOR KUVINTELE PE ORIZONTALA LA UN IIONENT DAT SE 
VA OHllNE PE YERTIKAlA NUMELE DOUA KUY ·INTE UNUI YESTIT VULICANOLOG IL POT 

l SAS!' 
120 PRINT• Decalind corespunz,tor cuvinte-le pe orizontala, la un •o•entdat 

·•• va obtine, pe verticala,nuaele (2 cuvinte) unui vestitvulcanolog, II pot 
; 9&si?• 

121 60 SU) 90001 RESTORE 1221 FOR l•O TO 7: REAi C1 POKE USR •s•+i,C: NEXT· I 
122 DATA 16,56,124,254,56,56,56,0 
123 RESTORE 124: FOR 1•0 TO 71 READ C: POKE USR "J'+I,C1 NEXT 

11; :~Jţo~t·~~t~6Fâ~ 4 i!~4 f5 6t: 6R~AD Ct POKE USR. ·+1,c: NEXT 
126 »ATA la,48,126,254,126,48,16,0 
127 RESTORE 1281 FOR JcO TO 7: READ C, POKE USR •R'+I,C1 NEXT 
128 DATA l6,24j252,254,252,24,16,0 
130 PRINT AT 2 ,14; FLASH l;'AI'; INVERSE 1;' 5 "1 lNYERSE O;"INCERCARI' 
131 PRINT IO;AT 010: PAPER 2; INK 6; BRISHT 1;"? - sus ? - dreapta ENTER 

'; PAPER 31 INK 7; ? - jos ? - stinga nuaele" 
ll2 LET BS•"AI CINC INCERKARJ': 60 SUB 9000 
140,LET HS•"HAROUN TAZIEFF• 
145 .LET T'll 
150 DIN I 114) 

lt? ,~~Ai!1°1J•I4~•itg»2iY;~; 1N~x1·i 
165 60 TO 1000 
180 Din c$(14l: LET cs=• " : FOR i•l TO 141 LET c$!il=cflil+SCREEttt 
li,16): NEXT i 
190 PRINT AT 21,161 FLASH I; INVERSE 1,· •;s-r;• ·, INVERSE o, FLASH O;AT 21,31 

; INVERSE I; T 
200 IF Hfscf THEN 60 TO 500 
210 LET T=T+l 
220 IF T<•S THEN PRINT AT 21,0;' ';AT 21,0; PAPER 5; INK 1; BRiSHf 1 

;•NAI INCEARCA': LET Bf="NAI INCEARKA 0 : 60 SUB 9000: FOR L=l TO 10: BEEP 0.01,10 
+L: JEEP 0,01,20-L: NEIT l: 60 TO 1020 

230 BEEP O.S,15: PRINT AT 21,0; PAPER 6; INK l;" IHI P~RE RAU - IT! ARAT EU• 
LET Bi="l~I PARE RAU ITZI A~AT EU": 60 SUI 9000: PAUSE SO 

240 60 TO 600 
500 JEEP 0.8,301 PRINT AT 21,01 PAPER b; INK O;"FELIC!TARI !!! ASA E! PRIVESTE 

!'1 LET lt•'FELIC ITARI ASA E ~RIYESTE•1 SO SUB ~OOO: PAUSE 50 
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6xg•~~INlc:J 10,0; PAPER 7; iH~ o: •~ :& HT l;" Y•rlanl• I": LE? Sl • "VARIANTA UNU" 
60~ eo SUI 2CQl: so SUB 110 
b06 FG'i i•I TO 14: PRINT AT i ,61 • ": IIEXT 
b08 FOR 1nl TO 14 
60Q iF 1•1 THEN PP.IHT AT I ,61">": GO TO 6H 
610 PRINT AT 1-1.6:' ":AT 1,0;">' 

ti; ~iE;<Îi~o1f~~~2Go TO 700 
619 FOR J•O TO !(ll 
620 lF J(ll•O THEN 60 TO 650 
630 PRJHT AT !,ll•J: PAPER 2JA$(1, TO l 
631 60 SUI h60 
632 JEEP 0.1,20 
635 f'AUSE 50 
640 NEXT J 
650 NEXT I 
655 JEEP 0.9,0 
656 FOR l•I TO 14; PRINT AT 1,16; PAPER O: !HK 7; OYER 1; IRIGHT I:"': NEIT l: 
LET , JS•"HARUN TAil'EF': 60 SUB 9000: GO TO 670 
660 FOR l zt TO 14: PRINT AT I, 16; PAPER 6; HIK I; OYER I;" •, NEXf I 
661 RETURN 
670 PAUSE 200 
671 IF ,w=O THEN 60 TO 675 
672 PAUSE O: 60 TO 5000 
675 FOR i•l TO 14: READ J<il: ffEXT i 
676 DATA 2,0,-1,3,2,1,0,2,3,0,1,-2,4,2 
678 PRINT AT 20,22; PAPER 7: INK O; JRl6HT !1"Varl•nta 2": LET lfz'VARIANTA DOI 

"1 60 SUI 9000 
680 LET sw•I• 60 TO 601 
700 FOR J•O TO AJS (J!l)l 
710 PRINT AT 1,11-J; PAPER 21AS!I, TO I 
720 BEEP 0,1,20 
730 PAUSE 50 
740 NEXT J 
750 60 TO 650 
900 STOP 

!OOO LET !Init=!: LET calaana•11 
1001 ii" c!l4l 
1002 FOR i•I TO 14: LET c(il•ll1 NEXT i 
1010 PRINT AT linit,6;•>• 
1015 LET liniev=linie 
1020 LET t$=INKEYS 
1030 IF CODE U=lO THEN LET ·linle-linie+I: 60 SUI 1200 
1040 lf CODE U•ll THEN LET llnie•linie-11 60 TO 13.00 
1050 IF CODE t$=9 THEN LET c(liniel=c!linitl+l: 60 TO 1406 
1060 IF CODE t$•8 THEN LET c(liniel•clliniel-1: 60 TO 1500 
1065 IF CODE tS•l3 THEN 60 TO 180 _ 
1070 60 TO 1020 
1080 PRINT AT linie,6;•>• 
1081 IF linie•liniev THEN 60 TO 1088 
1082 PRINT AT liniev,61• '1 LET liniev•linit 
1083 BEEP 0.2,20 
1087 IF CO»E tS•!O OR CODE t$=1I THEN 60 TO 1020 
1088 PRINT AT linie,clliniel: PAPER 2;A$(!inie, TO li LET liniev•linie 
1089 JEEP 0.2,25: 60 3UJ 660 
-1090 60 TO I 020 
1200 IF linie>14 THEN LET linie•l4 
1201 PRINT AT 21,0:• ": 60 TO 1080 
1300 IF linie<! THEN LET linie•! 
1301 PRINT AT 21,0:" •: 60 TO 1080 
1400 IF c!liniel>l5 THEN LET c(!inlel•15 
1401 PRINT AT 21,.0;' ': 60 TO 1080 
1500 IF c(liniel<7 THEN·LET c!liniel•7 
1501 ~RINT AT 21,0;' •, 60 TO 1080 
2000 FOR i•I TO 14: PRINT AT i,7; PAPER 2;SJ: NEXT i: RETURN 
~gÎg ~~fNT AT 7,3;'1n speranta ca lucrarea";AT 9,6;'nu v-• dezaaagit';AT 12,1: F 
lASH 1;' VA NULTUNESC PENTRU ATENTIE' 
5020 PRINT AT 15,lt"prof,Serbao Karinel";AT 16,1:"Jrata Florian";AT 17,l;'Stroit 
a Siaona•;AT 18,S; elevi el.XII-a A• 
5025 PRINT AT 20,0;'LICEUL DE INFORKATICA T!NISOARA~ 
5030 LET B$="1N SPERANTZA KA LUKRAREA NU NA DEZANACIT WA NULTZUNESK PENTRU A 
TENTZIE": 60 SUB 9000 
5040 LET Bs••PROFESOR SERBAN MARINEL BRATA FLORIAN STROITZA SINONA E 
LEVI KLASA A DOUASPREZECEA A' LICEUL DE INFORNAflKA T!N!SOARA" 
5050 60 SUB 9000 
5060 PAUSE 1000; iTOP 
8000 LET U=•• 
8010 INPUT LINE I$ 
8020 IF JS<>"' THEH 60 SUJ 9000 
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1-030 ll0 fO 8000 
9000 LET ••61024 
9010 LET IJ•lt+CHRf O 
9020 FOR 1•1 10 LEN bf 
9030 PO~E a•i-1,CDPE ISti TO I) 
9040 NEIT l 
'1050 POl:.E 1+!,0 
'1060 F0M 60214,'16 
9070 POKf ,0215,238 
9080 RANDO"liE USR 40000 
9090 POKE 60214,58 
9100 PO~E 60215,237 
'1110 RETURN 
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CAPITOLUL 7 

BJOLOOJE 

7. 1. CEl.U.A VEGETALA 

Am vazut in capitolele prec:edente cu• INFORMATICA ajuta la 

predarea sj fixarea cunostintelor din diferite stiinte.Dar din­

tre toatP. mat.,riile de invataunint care se predau in liceu si in 

s colOe gener„le, BIOLOGIA este unul din cele mai bune exemple 

ln sensul observarii avantajelor aduse de calculator:autoinstrui 

rea.?at,utoveri-ficarea-.ani•~r•a unor procese etc. 

ln acest context am ales un program care urmareste doua 

d1ntre acest aspecte:verificarea si 

predarea cu ajutorul calculatorului. 

fixarea cunostintelor si 

Prima parte a programului se refera la lectia STRUCTURA 51 

Ul.TRASTRUCTURA CELULEI VEGETALE din -nualul de clasa a IX-a. 

Dur,a ce profesorul a predat lectia el poate folosi acest progr.am 

fie in cadrul aceleiasi ore,pentru a fixa elevilor termenii noi 

care apar,fie in ora urmatoare pentru a-i asculta pe elevi. V0t11 

ale9e cazul al doilea si vo• ar.atA cum decurge o astfel de ora 

de biologio,. 

Dupa incarcarea programului.pe ecran va aparea ultrastruc­

tura cel ulei .vegetale pe care se observa toti COfllPOnentii aces­

te, a:perete celular,membrana,nucleul,citoplasma,mitocondriile si 

altele(f,g.1).Dupa apasarea unei taste v0111 avea afisat meniul 

(fig. 2): 

STRUCTURA CELULEI 

2 DIVIZIUNEA HITOTICA 

Prin apasarea'tastei 1 ajungem la partea programului care 

ne intereseaza.Pe ecran avem din nou structura celulei iar în­

tr - o Parte apare prima intrebare.Fiec:areintrebare are urmatoarea 

forma:se dau niste indicatii cu privire la rolul sau functiile 

in celula a componentului cautat;urmeaza trei raspunsuri posibi­

le din care elevul trebuie sa-1 aleaga pe cel corect.Prima in­

trebare are uraatorul enunt: 

·coNSTITUENT FUNDAt'IENTAL AL CELULEI 

CARE II CONFERA FORl'IA PROPRIE. 
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NUCLEUL 

2 11E11BRANA 

3 CITOPLASMA • 

In acelasi ti,np o sageata indica po=i t 1a componPnt11 lu1 cau ­

t~t pe imaginea celulei(fig.3>. 

Elevul trebuie sa tasteza 1,2 sau 3 alequ,d as t fe l unu l ch n 

c1.,le trei raspunsuri posibile.Cdlculatorul anali z ,-. .1 z ;., r ~1sri u n C1 ul 

si afise:za in coltul din stinga sus daca elevul a s.t1ut s ;:,u d ,,ca 

a 9resit.indicind varianta corecta precum si 

suri corecte si gresite(fig.4 si fig.5).Apoi 

bare~ urmatoare unde se lucreaza analog. 

5 e tr e ce 1 ~ i n t r e-

Progra111Ul contine noua intrebari dar n u ma rul lor poa t e f1 

marit user.Pentru fiecare raspuns corect elevul pr1mestE.-" un 

punct,plus un punct din oficiu,la sfirsitul setului de intr ebari 

afisindu-se rezultatul final si nota obtinuta de e l i,v pe n trc, a­

cest: ex..rcit:iu. 

Jine-nt:eles profesorul poate sa-1 puna pe elev ca-s i mo t i ­

veze raspunşurile pentru • fi sigur ca acesta nt! "<.Jh1c ,:-stc-" ..-;o­

lutiile,ca apoi,pe baza notei date de calculator si a celorlalte 

la111Uriri date de elev,profesorul sa-i dea nota cuve nit .,. 

Acesta parte a pr09ra111Ului poate fi folosita de c a tre elev 

si fara ajutorul unui profesor,adica ca o autoverificare,dup~ ce 

a invatat lect:ia. 

A doua parte este un program de predare a biologiei pe cal ­

culator.A fost aleasa lectia •DIVIZIUNEA MITOTICA• din aceldsi 

111anual. 

Cind c ~ lculatorul afiseaza meniul <fig.2) se apasa t ... sta „ 
Pe ecran va aparea o celula la inceputul diviziunii prec um s i 

fazele acesteia(fig,6).Un cursor alb ne va spune ca ~intem la 

interfaza.Apasind cite o tasta vom trece prin toate f a zei~ div1 ·· 

:ziunii aitotice , forma celulei din stinga modificindu-s e a nal o 

(fig, 7 si fig.8). Tinind o tasta apasata in continuu o b tin,-.m o 

animatie car@ prezinta diviziunea celulei,trec1nd Pr i n toat P fd­

zele,pina la formarea celulelor noi .Acesta e s te mare l e .,v.~nt dJ 

adus de calculator,animatia,deoarece nici unul d in m, ; J o a cele 

•c~uale de predare nu poate reda mi scarea (do a r une or1 u n m1cro ~ 

scop dar pen_tru o experient:a se pierde c,n ti mp pretios din c ele 

50 de minute ale orei). 

Diviziunea poate fi vizionata de 0-1 ci te or 1 ~nr oiesn r ul 

fiind obliga~ sa insoteasca a c es~a trecPre 1n r evt5 t a d faz elor 
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111t-in .. .,.1 ic•Ui -•cf:.• ta fiec:..,.• dîn ,11e915t.a __,te~ 
Duf,,a cu• u>are &fi•at si ,.., ecr.n , .,.as.ind s i .'IM.lltan tastele 

CAPS 5Hli-T •!11 W provrm11Ul - .,,. r11int.oarce l• aeni u. 

ftc•••t• p•rt• PO&U fi folosita si de catre elev sin9ur 

pentru a ~nvata lec::t.ia, farl!l pro.ff>90r' htvvntual cu un ma-

nual in 111in111),adica pr09r.uool po.,,te fi folosit. Ptmtru autoin-

1otruire. 

l>uPa cu& A• ~•i prtM:izat,Progra!IIUl po.te {i imbunatatit 11.AU 

c:-l•tat du<>a placul -fiac.,..ui.a -u.p.,,..nind de la &1.se pot rea­

liza pr0<1f"•- Pflltru alte lttetii d~ biologie din .anualele '5CO­

! ....... Jn •ce<:;t ~ms c onai deram ideala c:ol •borar- unui iub i tar de 

biologie cu un elev Pasionat de calculatoare <eventu~l -mbru al 

cercului de infar-tic:a din sca.lal. _-

Sp.,-a• ca . ac.,.t provra• va va convinge ca informatica poate 

aj,Jta si la predare.- 11au verificarea cunostintelor de biologie 

si ca prOPriile du-avoastra progra~e in•cest d01111Pniu sa ia,pu-
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1 flf:11 °c•lela 911'1Ctala 
2 REII 111tDrh •lni OYlJtU IAlflOlt-
3 ltEII JRA80S tlARltltltMTII 

10 RE# INITIALIZA~J 
.12 IORIER 71 IRl6t!T Ot PAl'ER 71 Iii« 11 ClS 
13 FOR i-0 TD 151 REAJ 11 f'&ll:E USR "a"+t,11 NEIT t 
14 IATA l,2,4,40,48,120,96,128,1,6,30,t2,20,:S2,64,l28 
15 RESTORE 15 
.17 1111 sf!3,2H -
20 LEf at•• 
25· ltfl 10th 11ft yftt) 
30 FOR i•l TO llt REAi i{il,yftl1 NEIT t _ . , 

· 3~ tATA 1-74,4500, 176,45-00, 178,4'00, 130,4,00, H2,450lr, ll4,4500,1&6,UOO,tte,ffl · 
o, 190 ,4500, 192, 4400, 19:S, 4400 , _ -

40 1111 a(9,8l1 1111 Ul9,64ll llll rtl9,3,2tl · 
45 FOR i•J TO 91 REAJ aU,U,alitll,aH,21,aU,31,1U,♦),aCt,S>,1U,61,aU,1'!, 

Ulil,rfli,tllrSH,21,rfli.311 IIEI I . • 
SO DATA 1,15,2,21,20,17,26,2,"COIISTITUEIIT UWIVERSAL Al. CEllllEf · CARE li COIIFEII 

. .A Fllfl"A PROPRIE", "IIUCLEU" , .. !!E"!fll,NA", "CITOPLAS!!A" 
51 DATA 2,5,16,12,29,18,8,3,'PRODUS AL CITOPLASl'lt'I",•111TOCONIRll',"CLOROPlAST~ , 

","PERETE CELULAR" 
52 DATA · l,14,2,21,l7i6,18,2,"CONSTITUEIIT fUNJAltENTAL Al CELUlEf Vlt","APMIA-TU 

l 80L6I", "CITOPlASIIA", ·NUCLEOL• 
53 DATA 1,15,2,21,2418,23,l,"CONSTITUENT CARE CONTINE MIN 51 AllN", 0 11UCLElll.•,•R 

ETICUL E!.JOPLASIIA ne •. -NEftlRAIIA. ' 
54 DATA 2,512,12,17,10,20,3,'Ill IlllERlORUL NUCLEULUJ","CJTOPLAS!llt._,.CtOROPt.AS-T­

E", "IIUCLEOLUL 
55 DATA 115,15,12,29114,13,3,'SISTEN CARE ASISURA TRANS-PORTUL !!IT.A Sf !ffTERft 

lllE-CULAR", IIITOCONDRl ,"PERETE CELULAR","RETICUL ENl)()l'LASIIATIC" 
56 DATA l,14,1:S,21,29,11,12,2,"APARAT CU IIULT!PlE FUNCTll","NUClEU~,•APRRATlll.: 

SOL61", "CLOROPLASTE' . -
57 DATA 1,14,2,21,16,7,18,1,"UUNA ENERSETICA A·CELULEJ•,•1u1oco11il11","NUCt'.EOL 

• , • C ITOPLASIIA • . 
58 DATA 2,5,16112,29,!0,12,2,"CONFERA CELULEI CULOAREA VERIIE","NUCLEU","ClOROP 

·t.ASTE", "IIEIIIRANA · -
60 DIK f 113 71 
65 F6R·i=l·.to 131 REliD fU,11,fli,2),fH,3J,fU,U,f!i,5),Hl,6),f-U,7ll .NHT 

70 DATA 5,0,5,2,9,28,0,5,0,10;2,t8,U,0,5,0,10,19,18,28,0,:S,O,S9,2,21,21,0 
71 DATA 7,2,6,5,18,25,t,7,2,0,0,7,7,1,7,2,0,23,7;30,l,2,7,t6,0,2t,7,t,2,7,16,2 

3,21,30,1,2,7,0,3,21,27,1,6,t,3,7,!2,23,l -. 
72 DATA 7 ,2,f (11,51 ,15.,f H2,31 ♦5,26,1 
73 DATA 7,0,17,7,19,23,0 .• 

100 REfl 11ENIU 
' 10:S 60 SUI 4300: . 

11-0 PAUSE O 
115 FOR ka-1 TO 13 . . 
120 l'APER Hk,111 HIK fU,2'11 'JRI8MT f<lc,71 
125 LET al•flk,311 ·lET bl•Hlr,411 LET 12•Hk,1h LET 112-ffk,6) 

. 130 .&O SUI 4000 
135 NEXT t . 

, 1·37 BRHlHT t: PAPER bt I•K-0 
140 PRINT Aî fftl,31+1,lh INVERSE 

SE 1;" CELULA 
CTURA' tAT f ( li ,31+4, 16t "-CELULEi"'1 AT 

.- IIITOTit;A" 

Jr" CELULA 40>PRJNT AT f(IJ,3)+1,llt INVEA 
45>PRIWT AT fttt,31+3,81 t STRU 

HU;3)+6,81"? DJVIZIUNEA"1AT flll,31+7,1:IJ" 

150 PAPER 71 INK 2 
160 LET al&f.(12,31: LEî bl•fll2,4): LET 1>2•flt2,6l: BR161¼T Ir LET d••PRO&RAIIUL 

li LET l•(b2_g~;Îţ~2~A~~O~UJ 41 ~SENELE JIRASOS NAR&IN!iflNTU"t .LET d• 
H,t PRINT IRIGHT O; INK O;AT 1·8,8:"Ap.auti l sau 2" 
165 JF INKEY*•'l' THEN LET· salt:1000: 60 TO 185- .. 
.170 lf INKEVf="2" THEN LET HI t•2000: 60 -TO tBS' -
175 IF INKEYf•"&• THEN RUN 9800 

. 180 GO TO 165 
220 BD TD salt -
999 .5TOP 

1000 REN CE-I.ULA . 
J 00S IORDEil 7: f>.Af'ER 7t JIii( 01 11H6JfT 01 ct.S 
1010 PAPEff' 51 llfK 01 -60 -SUI UOO .. 
101~ LET 9!"11P0: f>AUSE 1 
1020 FOR k•t TO~ 
1025 LET a-lc.atk;ll: LET bl=al-t,21:' LET a2=-.(-t,3>, LET b2•a(k,4l 
1030 LET cvrect•.a(k,7;: I.ET px•.i(lc,Sl: LET 101=.a.tk,6>1 l.ET •f=tf'lth 1.1:f -st<J->--r• 
lk,11, LET sS12l•rftk,21t ·LET s$13)cr$!k,3) 

. 1035 60 SUB 3000 
1040 PAUSE 1, PAUSE se. 
1045 60 'SUI 4300 
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IOb lt't 1fl.,.H.l \.U '1•11111 lET a2•2h lEl 112•'3h fJlf'Elt 7t Pl&ffT 01 JIIII( 01 60 SU 
I 4000 
1059 l[T ftl•STRI 4!4-9rnll9•1001 ♦• • 
Hl60 lET c:t•'AI ll!ISPUIIS CORECTU "+ttt( TO 51+-•i 1111 IIITIIEHIU•, lET d•l1 LET I• 
281 60 su, 4100 
1065 lET ct•'PENTRU ACEST ElERCllJU Al 
4100 ' 
1070 PAUS( O 
1075 60 TO 100 
1999 SlOP 
2000 REft 1111 IYl?IUIIEA 
2001 PRINT t01AT t,01' 

•1 PAUSE I 

NOTA •+STR$ IIO-tr@sl1 LET d•3t 60 SU) 

2005 PAPER 11 JRl6HT 1t INK 01 LET •l•Ot lET bl•01 LET a2•2l1 LET b2•3lr 60 SUl -
4000 
2007 LET 1l•l1 LET bl•l61 lET a2•161 LET •2•301 PAPER 21 INK 71 JRl6HT !1 60 SUI . 

4000 
2010 RESTORE 2000 
2015 PRINT AT 2,171• t!Yll!UMEA "1AT 3,181• ftlTOTJCA • . 
2020 FOR i•I TO 111 IIEAI rf1 ~RtMT AT 4+1,17,rSt IIEIT I 
2015 DATA •1 lftll'f'flll ·.·2 Profar•-· ·,•3 Profar•-• •,•4 ft•t•i•r• •,•5 An 
•fua •,•, T@loi1u •,•1 Clto4ua-a•,•a Citofna-b",•9 Cîtofua-c•,•10 Ci 
tofara-d", 0 11 C•lul• noi• . 
7021> lET •1•171 LET bl•l6t LET a2•20t LET b2•301 PAPER 51 INIC 01 JRl6HT h 60 SU 

!o~~o~El c••• APASATI PENTRU ftEIIIU ORICE PT CONTiNUARE•1 LET d•l1 LET I• 
261 80 SUI 41001 PRINT AT 18,22J~4•1 PAPER 21 INK 7 
2030 60 SUI 4600 
2040 FOR J•I TO 111 PRINT AT 4+j,17t JNYERSE l(J1 LET q-.(jlt 60 SUI rljl 
2045 PAUSE O 
2050 IF INKEYf••v• THEN 80 TO 2070 
2051 PAUSE 1 
2055 PRINT AT ♦+J,171j 
2060 IIEIT j · 
2065 fOR l•I TO 1501 NEIT lt 60 TO 20:St 
2070 80 TO 100 
3000 REN lntrn lal,bl,a2,b2,ps,,r,vf,cornt,••«t-311 
S005 lET l•Cb2-lll-t1•2 · 
3010 so lilit 4000 
3015 LET ~•lt LET cf•d 
3020 60 SUI 4100 
3025 LET d•d•IMT 164/11+1 
3030 LET cf•"l "+•flll1 80 SUI 4100 
3035 LET ct••2 •••tl21t LET 11-tf+l1 80 SUI •100 
3040 LET ct•"J "+stl311 LET d•d+l1 60 SUI 4100 
3045 IF a(k,11•1 THEM PRttlT AT Pl,P?f f'IWER 71 IRUllfT Ot ltllC ·21 FLASH t1•1•·, 80 
TO 3050 • 
3047 PRINT AT p1,pr1 PAPEI 7t JRl81fT Or IN« 21 FLASH t1•1• 
1050 LET 4t•ltllCElt . · 
3055 IF qt<"I' OR 40•:,• THH 60 TO 3050 
3060 IF VAL qf•c11r•c:t THEN LET cf•"IA ! IRAYOS i•~ 80 TO 3100 
3065 LET tr•••tr•s+! 
3070 lET c••·wu !!! NU!!!" 
3100 LET al•01 LET bl•Ot LET a2•71 · LET b2•13t PAPE« 11 JNK 7t 80 SUI 4000 . 
3.105 LET d•c••• RASf'UtfSUL CORECT ESTE • ♦sf(car•ctl+' •+"PINA ACUfl AU F8 
ST•1 LET d•l1 LET 1•121 60 SUI 4100 
3110 IF t-9rH<>l THEN LET d•51 LET 1:f-ST«f <t•trHI ♦' ·RASPUMSURI ':ORECTE•1 60 li 
Ul 41001 80 TO 3115 · 
3112 LET "da.51 lET cS•"IUI RASPUNS ~ORECT•: 60 ~Ul 4100 
lllS IF trfll(>l TffEN L€1 d-61 LET ES•6TRf <tr•sl+" RASPUNiUII l!RESJTE•1 60 SUI 4 
1001 60 TO 3120 
3117 LET d•61 LET cf•"Utl RASPIIIII 88ESIT'1 · eo su1 -4100 
ll20 PAPER 5: INIC O 
3;99 RETURN 
•ooo REN windo■ C•l,bl,a2,b21 
4001 LET x•b2-bl+l1 LET r•12-al+l 
4010 FOII !•I TO, 
4015 PRINT AT al+l-l,bl1efl TO rl 
♦020 IIEIT t 
4025 PLOT bl•8+1,175-al•l-lk IRAlf ••t➔,01 IRAW o.-,•••3t JRAW --.-+1+3,01 JRJ111 •• 
••8-3 
4030 RETURN 
4100 REN print ta wtndow Cat,bl,d,l,c$1 
4105 FOR j•O TO IIIT CLEN cf/11-1 
4 I I O LET b••cfl j+J -♦ l TO I j ♦ l HH 
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4!15 P?!NT ~T 1l ♦d• 1, tl ♦ 11 
•t2~ &~ SUI 4260 
,12~ 11•.n J 
• l~O lti bS 2 cSlj•J+I TO l 
~I!~ ~•!~r AT 1l ♦f ♦ J , bl+l; 
4140 uo su, 4700 
4145 l!ETURN 
4200 RE" b4 e~rs Ci b1! 
4205 ~OR i•I TO lEN bt-l Sl EP 2 
4~10 POKE 23&07,227 
4,1~ PRINT: OVER 01bS!! TO il1C~RS 81 
4220 POKE 23607,230 
4225 PRINT : OYER l1bSCi+I TO !+111 
a230 NElT i 
4235 IF INT !LEN bt/21t2•lEN bf THEN 60 TO 4250 
4240 POKE 2 \07,227 
4245 PRlHi OVER 01bSILEN b$ JO )1 
4250 POKE ,Sb07,60 
42:SS RETURN 
4JOO RE" •rttn• (l 
4305 POKE 60308,27 
'310 RANDOIHlE USR 60300 
4315 RETURN 
4400 RE" 1-div scraanf lql 
4405 RESTORE 4400 
4410 FOR i•l TO 7: REAi •••' PDKE 60100+1,11 NEJT 
4415 IATA l,1,2,72,7,64,4,0,5,~,9,12,18,20 
4420 RANDO"IZE USR 60100 
4425 RETURN • 
4500 RE" 2-div scra,mS fql 
4505 RESTORE 4500 
4510 FOR i•I TO 71 REAi 1,a1 PDKE 60100+1,•1 NElT I 
4515 IATA 1,3,2,72,7,64,4,0,5,q,9,8,18,24 
4520 RANDO"IZE USR 60100 
4525 RETURN 
4600 RE" 3-dtY •cr••n• ,~, 
4605 RESTORE · 4600 
4610 FOR 1•1 TO 71 REAi x,11 PDKE 60lOO+x,a1 NEIT i :t~~ ::~:o~lî~2ut:·Ioii~·4·0·:s·''1·•·1•.1•.1• 
4625 RETURN 

;:1g :icE t~lr~[%• 1l1NE 99001 SAYE •calulacod"COJE 41216,192001 RUN 
9900 RE" inc•rcator 
9910 CLEAR 412151 LOAI •·cote I RUN 
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Interrar"fl 
Protara-a 
Profaza-I:>. 
Heta raz·• 
Anafaza 
Telofaza 
Cito faza-a 
Cltofaza-b 
Ci to ,az-a-c· 
Ci to ,az.a-d· 
Celule noi 



CAPlTOI..IA. 8 

P.D.E.F. 

HCTROLOOIA DURITATii 

Capitolul de fata prezinta un pro9ram de calcul 

al caracteristicilor metrolo9ice ale mostrelor e­

talon de duritate. 

Programul de calcul a fost solicitat de catre 

Institutul National de Metrologie - 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 ld clasele de metrologie. 

8.1. Durjtatea - caracteristica de mate~ial 
l ------------ - ·---

Introdusa din necesitati tehnologice,incercarea 

de duritate a devenit una dintre incercarile de .ma­

teriale frecvent utilizatP in industria construc­

toare de masini. 

Duritatea reprezinta rezistenta apusa de materi­

al la patrunderea unui corp de o anumita forma, nu­

mit penetrator, sub actiunea unei anumite forte,nu­

mi~a sarcina; si se determina pe baza amprentei ra­

mase pe m.aterial ca urmare a deformarii plastice a 

materialului. 

ln functie de tipul penetratorului,marimea sar­

cinii de încercare si dimensiunea caracteris~ic~ a 

amprentei, in prezent se cunosc si se practica fi­

ind standardizate, atit pe plan national cit gi pe 

plan mondial, mai multe metode de incercare a duri­

tatii cu mai multe scari de duritate. Acestea sint1 

8.1.1.Incercarea de duritate Rock-11 

ConforM STAS 493-81 si STAS 10703-86 in tabelul 
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1 sint prez entat• sca rile â9 duritate Rcc~-11 c u 

•lementele lor d•fini t cri i . 

8.1.2.lncercarea de duritate SUP.,..f iciala Rock-l l 

-------------------------
Confor• STAS 8525-84, el--,tele definitorii ale 

scarilor ccr••Punzatoare acestei -tode sint pr­

zentate in tabel.ul 2. 

8.1.3.Incercarea de duritate Brlnell 

Conform STAS 165-83 scarile de duritate Brinell 

uzuale si elementele lor definitorii sint prezenta­

te in t;abelul 3. 

8 . t . 4.lncercarea de duritate Vi ckers 

Conform STAS 492/1-85,STAS 492/2-85 si STAS 7057 

- 78 scarile de duritate Vickers cu elementele lor 

definitorii sint prezentate in tabelul 4. 

Scara de 

duritatR 

RA 

RC 

RB 

RF 

RG 

Scara de 

duritate 

Penetratcrul 

Con diaaant 

natural 

unghi la virf 

120 grade 

Idltfll 

Bila otel dur 

D-1,58751n• 

Id-

Id-

Penetratorul 

Sarcina d• 

încercare 

F(N) 

ini tiala totala 

98 

98 

98 

98 

98 

588 

1471 

980 

588 

1471 . 

Sarcina d• 

incercare 

F<N> 
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Tabelul 1 

Di-nsiun•a 

caracteris­

tica a a.-

prentei 

Adinei-• 

r emanenta 

d e patrun-

dere 

Id­

Id-

Tabelul 2 

Dimensiun­

caracteris:.. 

ti c • a a m-



intti~• tot.ala 

R 15 N Jd9n RA 29.42 147.1 

R 30 N Id- 29.42 284.2 

R 4S N Idea 29.42 44t.3 

R l!i T ldea RB 29.42 147.t 

R 30 T l d- 29,42 284,2 

R 4S T I d- 29.42 441.3 

Scara d• Pwnetratorut Sarcina de 

duritat• incerca,:-• 
F (lcN> 

• 10/3000 Bila ot•l dur 29,42 

I)• 10 -

• 10 /1000 Idaa 9.807 

:i S/750 Id- »-S.. 7.3:IS 

!'I S/2:50 Id- 2,4S:Z 

!12.S/187 ,Slei.a »-2,!5aa 1.839 

:32.S/62 ,!I 

•• 21120 

Sca,-a d• 

duritat• 

V 5 

lctee 0,6129 

ld- 1>-2- 1,177 

Sarcina de 

Piraaida dre-ta 

cu ~• patrata 

si unghiul la vir4 

de 136 9rad•,din 

incer-care 

F<N> 

-49,03 

...-.. tei 

Id- RA 

Id-

Id-

Id-

Idea 

Id-

Tabelul 3 

])i-jun-. 

caracteris-

tica • --
pr-,tei 

~i-trul -­
diu al uipr-,-

t ei 

Id-

I 

Id-

Id-

Idea 

Id-

.... 
Tabelul 4 

Diaen•iunea 

caracteri li..;. 

' tica a a..-

prent'ei 

Diagonala 

medie a..­
pre,t•i 



diamant nat.w.il 

Y 10 ld- 98,07 lr:fea 
y 20 Id- 196,1 Id-

V 30 Id- 294.2 ldae 
y so 1d-

.. 
490,3 Idefll 

Y 100 Id- · 987,7 Id-

V 0.2 ~ jfN!! t,961 Id-

V 0,5 ld- 4,903 Id-
y 1 Id- 9,807 ld-

V :S Id- 29.42 Id-

y 0.01 Jd...., 0,0981 Id-
y 0,03 Id- 0,2942 ,fd-

y 0,05 Id- 0,490:S llfflM 

y o. 1 Id.,. 0,9807 Id-

a.2.P1ostre etalon de vuritate 

8.2.1.~iu de _.,lic.ar• 

Nostrele etalon d■ - durit.ate sint ct.stinat■ ver-ifi­

carii aparatelor Pll!Otru incar-carea durttatii confor■ 

STAS 7169-82 si 9115-81. 

a.2.2. Definttie 

Mostrele etal.or> de duritate sint confor■ STAS 

717C-87,-suri cu valoare unica prin care - -ter-ta­

lizeaza puncte ale „cari lor de duri tat■ standardi,zat•. 

Ele se· realizeaza din oteluri cu structura 011109ena si 

stab.ila. Duritatea n0111inala li ,.. ·atribui• P• Laz.a e­

t:alonarii cu a.1>.i;u-ate etalon cor4P5Punz.atoare. 

8.2.3.Caracter:i!lticile metrologice 

Definitiile,silllboluril■ s1 ecuatiile caracteristi­

cilor .:iatrolo~ice sint prezentate in STAS 7170-87. 

8.2.4.Conditii i-U1ie 

Mostrele de duritate se admit ca etalo.ne si se in-

- _14; 



.c: dr~ .... 2a. in cl.a!:.'..-u- iP' ,., .. ,.e,..i~tf con-+ ortu tni~r .,;.antelor 1'f'!-

~u~~ ~~ ~TAS 7170-87 .. 

5 .. :!. Gtr1.,ctoT pr-c-qrafflUi ui 

LA dif.,-lte lo s cAr-i d~ riur i t a te s e poate ajunge prin 

int 'l!rm citu! nul C!lf'nt u p r i n ciP•l care a<><11re l • i nce­

Putul ru l.v, i p roqr uiul u i . Pro9ramul -te fo...A1at d i n 

a subr u t i ne p r 1 r~1pale. 

R 7Ult•tele p o t fi afisate pe illlPriaanta Robotron 

~6313 •1 prerentate prin docuaente confora normelor 

-trol09ice in vi9oare. 

Pr09~aaul binei nteles pa.te f i ilftbunatatit.I>e exe«>­

plu pontru extr•gerea datelor pe alte tipuri de 

.1 -ri.aante. 
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iS CLEAR 6~9f9t LOAt •·co»t 65000 
16 RANDO"IZE USR 6~000 
17 CLS I PRINT fLASH l1AT 12,t01"SCLEROIIETRIE"1 FLASH l1AT 14,71"br DOIOSAN C 

OSTIN" · 
20 PRJNT AT 2l,01"Apa1a o tasta• 
30 LET 1f•IMKEYS1 IF x$s•• TKEN 60 TO 370 

372 CLS 
374 PRINT AT 5,5:"J . ~OCWELL A"1 PRIWT ~T 6,S,~2.ROCWELL t,F,6"1 

, ROCWELL t•; PRINT Ai 6, 5;"6.!RlNELl": PRINT AT 915;"7.Y!CKERS" 
376 PRINT AT I0,5;'N .nccKWELL N': PRINT AT ll ,S; T.ROCKWELL T"1 

P.POllTIONEREA·A"PRE~TELOR': PRINT AT 13,S:"E. STOP• -
l78 LET xf•!NKEYS: iF asc • t• THEN 60 SOI 400 
380 lf ~•=•2• THEN 60 SU) SOO 
382 IF x$='3° -THEN 60 SUB 600 
l84 JF d•"o" lKEN 60 SUD 900 

·386 l~ f&"7" THEN 60 SU! 1000 
388 t, ş .. •a· THEN 60 Soli 1100 
390 !f • S•"N' THEN 60 SUI 700 
392· If ••*•t• THEN 60 SUI 900 
394 lf t$D"p• TKEN -60 SUI 1200 
396 IF •Sc"E" nltN STOP 
398 60 TO 374 
400 CLS 

PiUNT AT· 7,5-i•:s ·; 

PRINT AJ.iz;t;!:-~ 
> • ,, ~, 

401 PRINT AT 15,S: FlASH h "<ROCKIIEU A >"t LPRIIIT • {~~C!l'.!f!:U. A>•1 PRINT A 
T- 21,0i"Apan o tub": t.ET llf•IIIKEU& ·IF 1t$••• fHEN · GO TO 401 
402 CLS 
~10 SO SUB 6000 . 

. 415 LET kre•IOO-lud/21: PRJllT "?larihtn ••dl• ff Hd•"1kret t.l>RlNT •:udlotu , 

. -die- H •ed .. •11tre 
419 60 SUI 6200 
-420 INPUT "lleter•.lnit. Hli Pfl'iOdlulf-P>"sx-t _ 
421 tF l<S=•t• 'flfEN GO lO 424 
422 IF xţ:•p• TREN 60 TO 42~ 
423 60 TO 420 
4:?4 PRINT "llet~a.initi1la"1 LPRINT "hter•inare inlti1la"1 IF ef<•l îliEN PRIN 

T 1 PRINT ·"ETALON CLASA 1 PRECIZIE"1 lPRINT t LPRIIIT • ETALON CLASA l PRECIZIE 
": SO TO 427 

425 IF tf<=3 THEN PRINT : PRINT "ETALON CLASA 2 PREClltE"t LPRINT I LPRINT • 
ETALON CLASA '2 PRECIZIE": 60 TO 427 

426 PRINî I PRINT '"OSTRACE NU PUATE FI CONSIIE- RATA ETALON"t LPRINT I LPRI 
~T "fiOSTR~ CE NU POATE fi CONSIDERATA ETALON• • 

427 LET d•lllKEYf: IF xt••• THEN 611 TO 427 
428 CLS I RETORN 
429 PRlNT •Deter■ 1 pericdice•1 LPRINT "Detereinare periodica"1 INPUT "Rurlt.n0■ i 

11ala N=•:1111 l'lUNT lluri t .no■i n ala N=";N: LPRINT "Buritatea no■ in;ola N• 1N 
430 LET ghg•2• !100-Nl : LET ej •llaed-9hg)/9hgl•I001 PRINT "EroarRe de justete ej 

,.•,e;;'1': LPRINT "Eroarea de JustetR ej="1eJ;•1• 
43! IF rf{ ~o AND ABS (ej)(=2 THEN PRINT: PR!NT "ETALON CLASA l PRECIZIE ADNIS 
CUDURITATEA ~Of!INALA": LPRINT t LPRINT "ETALON CLASA l PRECIZIE ADNIS CO iURlTA 

TEA NOIIIMALA": 60 TO 436 
432 IF ef<=3 AND A!S lejJ(a2 THEN PRINT I PRINT "ETALON CLASA 2 PRECIZIE ADNIS 
CUllUiHTATEA NOIIINALA'1 LPRINT I LPRitlî "ETALON CLASA 2 PRECIZIE IIIDIIIS CU IIURITA 

TEA NONINALA' : BOTO 436 . 
433 IF ef<=2 AND ABS teil>2 THEN PRINT, PRINT "ETLON CLASA 1 PRECIZIE Al)IIIS 

CUDURITATEA IIEDIE": LPRINT I LPRîNT "ETALON CLASA l PRECIZIE IIDIIIS CU DURITATEA 
Y.ED!E' : 60 TO 436 

434 IF ef <=3 AND AJS !eJl>2 THEN PRINT: PRINT AETALON .CLASA 2 PRECtllE ADIIIS 
CUDURITATEA ftEDIE": LPRINT: LPRINT "ETAL0111 CLASA 2 PRECIZIE AD"IS CU DURITATEA 
KEDIE": 60 TO 436 1 

435 PRINT I PRI~T 'NOSTRA CE NU POATE FJ CONSll!E- RATA ETALON•, LPRfNT r LPRINT 
"NOSTRA CE NU POATE fi CONSIDERATA ETALON" ' 
436 LET x$•INKEU: IF d•--• THEN 60 TO 436 . . 
437 CLS I REtORN 
500 CLS 
501 PRINT AT ts,s, FLASH ·1r"<ROCkWELL l , F,& >"1 \PRINT. ROCKWELL J,f,6"t PR -I~J2AtLÎl ,O; "-Apasa o tut;i_ 1 t.ET •f•INKEYf1 JF d ,. • TKEN GO TO SOI 
505 60 SUI 6000 
SIS LET kre•130-(■ed/2)T PRINT "lurit1tw• aedie ff ■ed=•,trttt LPRlNT "lurit;ite• · 

••diw H •ed•":kr• 
"519 60 SUI 6200 . 
520 INPUT 'Jtt•r•.init.s1111 periodicall-Pl"1x$ 
521 lf x$• 0 l "T~EN 60 TO 524 
522 IF xS•"P" THEN 60 TO 529 

g~i :gl~~ ~i~tera,initiala"1 LPRINT "hterai nare initi&l•"1 IF ef<•2 "THEN PRIN 
T 1 ·PRINT "ETALON CLASA t t'RECIZIE'1 LPRINT I Ll'RINT "-ETALON CLASA l PRECIZIE", 
S1I TO 527 
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52S lF i-H•3 f!IEII PR!N1 r f>Rl!C •ETALON CLASA 2 P.flECIZ!E', ll'RHH , l.l'RitH •H 
ALO~ CLASA 2 PREC!IJE": 60 TO 52 7 
52• PRINT 1 PRINT "XDSTRA CE NU POATE FI CONSIIE- RATA ETALON"1 LPRINT t LPR!Nî 
'AUSTRA CEHU POATE FI CONSID(RATA ETALON" 
521 LET 1S•lN(EYt1 IF xt••• THEN GO TO 521 
518 CLS I RElURN 
5c9 PRINT •»et•r •.p~r1od1ca•: LPR!Nî •netera1nar• periodic&": INPUT "Durit.no•i 

a•l• ~•111: PRINT "Dur1t.noc1n•la M•"1M: lPRlNI 'Duritatea nominala N=";N 
5;,, LET :•2•<l30-Nl: LEî ei•ftoo-:>t1>•iOO: PRINT "Erouea dt> justele ej=";ej; 

•1": tPR fNT •Eroare• de juste,te tt;••;~,: •t" 
511 IF 11<•2 AND AJS lejl( ■ 2 THEN PRINT : PRINT "ETALON CLASA 1 PRECIZIE ADMIS 
CUIUR !TAîEA NO"INALA": lPRINT: LPR!Nf 'ETALON CLA SA I PRECIZIE ADNIS CU DURITA 

IEA NONINAL~': GO TO 536 
53~ lF ef <•l AND AES ltjl(•2 THEN PRINT: PRINT 'ETALON CLASA 2 PRECIZIE ADNIS 
CUVUR!TATEtt NOKINALA': LPR!NT I LPRINT 'ETALON CLASA 2 f>RECIZIE ADMIS CU DURITA 

TEA NO"INALA": 60 10 ~3b 
533 lf •1<•2 AND ABS le Jl>2 THEN PRINT, PRINT "ETALON CLASA I PRECIZIE ADK!S 
CUDUR !TAîEA ~E»IE": LPRINT , LPRINT "ETALON CLASA I PRECIZIE ADMIS CU DURITATEA 
"EDIE': 60 TO 53b 
534 JF el<•3 AND ABS (ejl)2 THEN PRINT : PRINT "ETALON CLASA 2 PRECIZIE ADKIS 

CUDUR!TAT[A ~ED!E': LPR!NT I LPRINT "ETALON CLASA 2 PRECIZIE AD~IS CU »URITATEA 
"EDI(•: 60 TO 53b 

S35 fR!NT : PRINT •~oSTRA CE NU POATE fi CONSIDE- RATA ETALON': LPRINT: LPRINT 
'"OSTRACE NU POATE fi CONSIDERATA ETALON" 
536 LET ,S=lNY.EYS: lf xs=•• îHEN 60 TO 53b 
537 CLS: RETURN 
bOO CLS 
601 PRINT AT 15,5; FLASH J;'<ROCKNELL C >': LPRINT • ROCKWELL C": PRIN~ A 

T 21,0;"Apas~ o tasta' : LET •f=!NKEY$: IF xf="' THEN SO TO bOl 
602 CLS 
005 60 SUI 6000 
615 LET kre•IOO-!ced/2lt PRINT "Vuritatei JedJe H aed="1kre1 LPRINT 'Duritatea 

•ed1e H •~d=•;~re 
1>19 60 SUB 6200 
620 INPUT "Detere.lnit,sau periodica(i-P>"1xS 
621 lf „c• I• ntEN SO TO 624 
622 !F rf•"P" THEN 60 TO 629 
1,23 60 TO 620 
624 PRINT 'Detere.initiala'1 LPRINT "Deterainar• initiala': IF ef<=l THEN PRIN 

ţ , PRl~T "(TALON CLASA I PRECIZIE", LPRINT: LPRINT '€TALON ct.ASA I PRECIZIE': 
60 TO 627 

625 IF ef(sl.5 THEN PRINT: PRINT "ETALON CLASA 2 PRECIZIE": LPRINT: LPRINT • 
E1ALON CLASA 2 PRECIZIE": 60 TO 627 

626 PRINT I PRINT ""OSTRACE NU POATE fi CONSIDE- RATA ETALON': LPRlNT r LPR'NT 
'MDSTRA CE NU POATE fi CONSIDERATA ETALON' 
627 LET xl•l~KEYJ: IF xf•'" THEN 60 TO 627 
b2e CLS : RETURN 
629 PP.INT "Dehr ■ ,periodica': LPRINT 'Determin.re Pt>riodica": INPUT 'Durit.nomi 

n1la Nc"1N: PRINT 'Durit.nominala N=";N: LPRINT "Duritatea nominala N=';N 
630 lET z•2•(100-N!1 LET ei•<<•ed-zl/zl•l001 PRINT "Eroarea de justete eJ=";ej1 

•1•: LPRINT 'Eroarea de justete ej=';ej;"%" 
631 lf 1 ·< •I AND ABS lejl<=I THEN PRINT• PRINT 'ETALON CLASA I PRECIZIE A!lllIS 
CUDURITATEA NOMINALA': LPRINT I LPRINT 'ETALON CLASA 1 PRECIZIE AD"IS CU DURITA 

TEA NOMINALA": EO TO 636 
6;2 IF ef<=t.S ~ND ASS (ejl<=I THEN PRINT: PRINT 'ETALON CLASA 2 PRECIZIE ADI! 

IS CUDURITATEA NOMINALA': LPRINT I LPRINT "ETALON CLASA 2 PRECIZIE ADKIS CU DUR! 
TATEA NOKINALA'1 60 TO 636 

633 lf ef<•l AND AJS leil>I THEN PRINT: PRINT "ETALON CLASA I PRECIZIE ADMIS 
CUDURITATEA KEDJE'; LPR!NT J LPRJNT 'ETALON CLASA 1 PRECIZIE ţ MIS CU DURITATEA 
~ED!E': 60 TO 636 
634 lf •f<•l.5 AND AIS (ej)>I THEN PRINT: PRINT 'ETALON CLASA 2 PRECIZIE ADN! 

S CUDURITATEA "EDIE': lPRINT: LPRINT "€TALON CLASA 2 f>RECIZIE ADNIS CU DURITATE 
A MEDIE': 60 TO 636 

635 PRINT I PRINT 'NOSTRA CE NU POATE FI CONSIDE- RATA ETALON': LPRINT t LPR!NT 
'KOSTRA CE NU POATE FI CONSIDERATA ETALON' 
636 LET 1l•INKEY$: IF xS• '" THEN 60 TO 636 
637 CLS: RETURN 
700 CLS 
701 PRINT AT 15 ,5 ; FLASH !;'(ROCKNELL N >': LPR!NT • ROCKWELL N": PRINT 

AT 21,0;"Apasa o tasta": LET xJa!NKEYf: IF x$•'" T~EN SO TO 701 
702 CLS 
705 60 SUI 6000 
715 LET kre•IOO-■ed1 PRINT 'Duritati-a ai-di• H eed•';kr•: LPRINT "Duritatea aedi 

I! H 11eds•;tre 
719 60 SUI 6200 
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?20 tMfUT •1.,t~~~~-~it.iau pe,--~~ic,t!-P)•;1$ 
721 lF xf••1• iHE" GO îO 724 
722 IF ,ss•p• lKEN ~O TO 729 
723. GC TO 720 
72< l'R!NT "l)ehn1,rnH i1 h*1 lPRllfl _"htll!f'einara, inHt.rh"1 IF .tf<•l.!I THE" ~ 

HIT : "!Hliî "eT'ILON CL!\SII I PRECIZTE'i lPR!Nf I · Lf>flHIT "Ei.:.LON CLASA l PRECIZIE" 
I llO îiJ rn . 
725 lf @f<•2 THEH PR!~î: PP!NT "ETALON ~lASA 2 PRECIZIE•1 LPRINT I lPR!NT "l; 

ALON CLASA 2 PREC!Zit'1 60 TO 727 
726 PRTNT t PRHH "MSTRA :e NU POATE Fi COMSIJE- .RAîA ETALOH"t lPRIIIT : LPR!Nc 
~1'10STR/\ CE NU POATE FI Slr,dS!tlEAATA ETMLON" 
727 LET •S*IHţEYS1 lF xs••• THEN 60 TO 727 
128 CLS I REîURN 
729 PRlNi "Peter•,P••i~•1ca'1 LPRINT •tetera1n~r• p~1odlc••• IHPuT 'Dur1t.noai 

.. "alo: ill:':!I PRIIH "iunt.ooeinala !1""1N: tl'RINT •»urihtu noa1n1!1 ll•"•N 
730 LET z•lOO·N1 LEl gj•(l3~d-z)/zl•l0~1 ţţ.tN T "Eroar•a· d• justet• •J•11•j1"l", 
tf-RlNT ~Eroarea de justEte •i~N ţ ej;•!• 
731 IF vi\~l.5 AN~ A!S tejl(«l.5 THEN PR!Nî : PRINT "ETALON Ct~SA I PREClliE ~ 

~NlS CUDUR!TAT".A NOMINAL~•: LPR!Nl l LP8,N, "Eî~lO• rLASA t PRECIZlf AD"IS CUIU· 
R!TA:EA NOfflNAlA": 60 TO 73b 

732 JF rf<•2 AND AIS l~jlC•l.S IHE» PRINT 1 P~J"î "ETALON CLASA 2 PREClllE AD" 
fS CU»URiîATEA NO!l !NALA': LPRiNT: LPRJNT •tTALON 'lMSA 2 PRECIZIE A~NIS CU BURI 
TATEA NONINALA•i 60 TO 736 

733 !F ef<•I.S AN~ AIS (ejl>l.5 THE~ PRl~T I LEî vJ•"ETALON CLASA t PRECIZ!i· 
. AbHIS CUiURITATEA "EDJE•: PRINT •11 L~R,~T ••• SC TO 736 

734 IF f!f<•2 !'HO ABS !e .il >I.!! THE!J PR!IIT • LET -,t•"ETALOII CLASA 2 PRECl?lf Anii 
!S CUDUR!T~TEA NEOIE"1 PRINT vf: lPRlNT ~,: 60 TO 73b 
135 PRINT, LEi vS•""OSTRA CE NU POATf F1 CONS!JERATA ETAlOM"1 PRINT vft lPRINf 
vs 
756 LET xt•INr.EYf: IF xs••• THEN 6~ 10 736 . 
737 CLG: RETURN 
800 CLS 
801 PRINT AT 15,5: FLASH t1"<f<OCUEtL T >0 1 ll'lltNT •· <ROCKIIELL T>"t PRINT AT-
21,0;"lll'Asa e t1•ta": LET xt•INKlâY$: IF ••••• THEN 80 TO 801 
802 i:LS 

. 80.5 60 SUJ 6000 
81S LEî kre•tOO~aed1 lET vt•"Durit1tea sedii! H sed•": PRINT vt1kre1 LPRINî vflk 

re . 
819 60 SUJ 6200 
820 INPUT "Det•ra.init.sau periodic,tl-Pl"1xt 
821 lF x•~·I· THEN 60 TO 824 
822 JF ••••p• THEN 60 TO 829 
823 60 TO 820 
S24 PRINT 'Deter•.initiala•1 LPRINl "Deterainare initiala'1 IF •f<•2 THEN PRIN 

T I LET ~••"ETALON CLASA I PRECIZIE': PRINT v$1 Ll'RINT • lPRINT vt1 60 TO 827 
82S IF ef<•3 THEN PRINT I LET v$='ETALON CLASA 2 PRECIZIE'1 P~INT vf: LPR!NT t 
lPRINT vf: 60 TO 827 . 
826 PRINT I LET vf•"IIOSTRA CE NI! POATE FI CO!CSlDERATA ETAlOll"1 PR!Nl vt: LPRINT 
1 LPRINT vS 
827 LET x $% !NKEYh IF 1$=• • · THEN 60 TO 827 
628 CLS: RETURN . 
829 PRINT "Detera.~eriodica"t LPRINT "Deteralnare periodica', INPUT "Durit.noa! 

~.la N=":N: PRINT "Durit.nasinala N=";N: lPRINT "turitatea nosinal1 N•"1N 
830 LET z=!OO-N: LET ej•(t ■ed·tl/zl•IOO: PRINT 'Eroarea de ju~t•t• ei• 1ei;'l"1 
LPRINT "iroarea de justete ej•";ej;"l' 
S31 JF ef<~2 AND AJS (ejl(•2 THEN PRINT I LET vf•"ETALON CLASA I PRECIZIE ADI!! 

S CU DURITATEA IIONINALA"1 PRINT vt: LPRINT, LPRINT vf1 60 TO 836 
832 IF ef<=3 AND ABS leJl<•2 ,HEN PRINT, LET ••="ETALON CLASA 2 PRECIZIE AD"! 

S CU lllJRITATEA IIO!IINALA": PRIN"/ vf: LPRINT : LPRINT vf: 60 TO 836 
833 IF •f<=2 A~D ABS tei>>2 THEN PRINT t LET vS="ETALON CLASA I PRECIZIE AD"I 

S CU DURITATEA "EDIE": PRINT vS: LPR!NT: LPRINT vf: 60 TO 836 
834 IF ef<=3 AND ABS l•J>)2 THEN PRINT t LET vf•"ETALON CLASA 2 PRECIZIE AD"IS 
CU DURITATEA lff::DIE"1 PRIIH v$: LPRINT t LPR!NT vt1 60 TO 83b 
835 PRINT: LET vf='IIOSrnA CE NU POATE FI CONSIDERATA ETALON"1 PRINT vf: LPRINT 
: LPRINT v$ · 
836 LET d=lNKEYtr IF 1$•"' THEN 60 TO 836 . 
837 CLS: RETURN 
900 CLS 
'101 PRINT AT 10,10; FLASH t;"<IRINELL >", LPRJ°NT LPRINT lPRINT • <JRINE 

LL>": PRINT AT 21,0;"Apasa o tast1• 
'102 LET ••=INKEYS1 !F xf=•• TlfEN 60 TO '102 
'103 Dili dt!O) . 
904 1NPUT 'Nr.det•rs.n•'Jn 
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'105 LET 11•0 
906 FOR i•l TO îl 
907 INPUT d_••:1!, INPUT •6:••1•2 
903 LET dlll•<•l•121,21 PP.JNT ·n,ter•.a'111•••roili1 LPR!flf .,,t,r•in1re1 d'1i1 

'• • t d li) 
910 LET 11•!j1l•12l/d(il>•I001 PRINT ·si ■ttr.dt for•• •••• , •• , LPRINT ·si,ttrt• 
de ,ora, sf• 10 
91 ! L.f:T 1•1+d(i l 
,12 HEJT i 
913 LET •td•sln: P~lNî "Diae.•ediu d •tdR•1•ed1 LPRINT •ti1■1trul •ediu d ■ed•' 

: 91?d 
914 LET t•O 
'115 F"OR i•I TO n 
916 LET 9•9+((d(ll-etdltldtil•••dl) 
'117 NElT i 
918 L!l 1b•SOR l9/(n•lll1 PR!NT "Ab1t.aedie patr,sw"11b1 LPRINT "Ab1tert1 aedit 
P•t••tice 1•'1ab 
~19 LET t•3.7471 LET d•!t•1bl/lSOR lnllt PRINT 'Eroare li••• d aeds';dt LPRINT 

~[ro~~ •• ltaitl. d aeds•;d 
~20 INPUT 'forta de incercart F•";ft PRINT 'Fort, de incercare f•":F1 LPRINT 'F 

orta de incer:1r1 F•'1F1 INPUT "Pi••etrul bilei J•"1h91 PRINT 'Ji•etrul bilei D• 
'1n91 LPRJNT •t11aetrul bilei D•'1h9 
'l~I LET H•ed•l2tF)/((Pl~h9t(h9•(SQR (lhg"21-!aed•2l)))ll 
'122 PRINT "Duritate& ee~>Q M•e~•"1H•ed1 tPRINT "Duritatea •edit H•ed•'1H■ed 
921 L(T e•eed+d1 ltî n•sed-d , 
'12' LEI H1•<2•Fl/f?itft9tih9•ISQR Cth9"2l-le•alllll 
92~ LET H2•12•F)/(Pl•h2•:h1·ISQR ,,n,"2)-(ntnll)ll 
'126 LET ll•Hl·Haed1 t€ 1 l2•H2·H■ed 
927 ·6D SUI '1'10 
928 SO SUI 'l't5 
92'1 PRINT "d •••••iaax,'d ain••1•ln1 LPRJNT 'd eax••1•1x,"d•in••; ■ in 
'130 PRINT "lncertitudinu 11•"1!11 LPR!IH "Incertitudinea 11="1!1: PRINT 'ln.cer 

titudinea !2•";121 LPR!NT "lncertitudinta 12•'112 
'1}1 LET et•ll•ax•■ inl/ ■edltlOO: PRINT Eroare& 4e fidelitate ef•";ef1"%'1 LPRIN 

î Eroarea dE fidelitatt ef•'1ef1'l" , 
932 INPUT "&1tera.init.11u pariodicall-Pl'1xS 
'133 :F af•'l' THEM 60 TO 936 
~~4 rF xt••p• THEN 60 TO 942 
935 !O TO 932 
936 lf<INT "fleter ■ ,initiala", LPRINT I Ll'R!NT 'Dl!hrainare initiah" 
~37 lf A!S (efl(•I THEN PRINT: LET vf•'ETALON CLASA 1 PRECIZIE'1 PRINT vf1 LP 

RINT I LPRINT vs: 60 TO 940 
938 IF AIS (efl<•l,S THEN PRINT: LET vS•'ETALON CLASA 2 PRECIZIE•: PRINT vft 

LPRINT I LPRINT vt, 60 TO 940 
939 PRINT t LET vf='"OSTRA CE NU POATE FI CONSlDERATA ETALON'~PRINT vf1 LPRINT 
1 LPRINT vS 
940 LET xf=INKEYft IF ••••• THEN 60 TO 940 
941 CLS I RETIJRN 
942 PRINT '»eter ■ inare periodica': LPR!NT 'Deter•in1re periodica" 
943 INPUT 'Duritatea no•inala N••;tr: PRINT "Duritatea no■ inala ·N=';tr1 LPRINT 

"Duritatea noainala N•';tr 
.,944 l El jh•SQR I (h9•h9 > • ((h9• «2•Fl /ltr•PHhg l) l *lh9- 112•F li (tr•PI+hg) l l l) 
9-45 I.El ei•«ud-jhl/jhHIOO: PRINT 'Eroaru de justete ej=':e;;•x•, LPRINT "Er 

oare& de justele •i="1ej1"l" 
'146 1F AJS lefl<•l AND AtS (ell<•l THEN PRINT: LET vS•"ETALON CLASA 1 PRECIZI 

E AD"IS CU DURITATEA HO"INALA I PRINT vS: LPRINT: LPRINT vf: ·so TO 951 
947 tr AIS (efl<•!.5 AN& AJS <ez><•l THEN PRINT: LET v$="ETALON CLASA 2 PRECI 

ZIE AD"IS CU DURITATEA NO"lNALA: PRINT vS1 LPRINT: LPRINT v$: 60 TO 951 
948 IF AJS lef>C•I AMD AJS lejl>! THEN PRINT: LET v$~"ETALON CLASA I PRECIZIE 
AD"!S CU DURITATEA "EDIE'1 PRINT vS: LPRINT: LPRINT vf: 60 TO 951 
949 IF AIS (ef><•!.S•AND AJS lejl)I THEN PRINT I LET vf="ETALON CLASA 2 PRECIZ 

IE A~"IS CU DURITATEA ftEDIE': PRINT vS: LPRINT: LPRINT vf: 60 TO 951 
950 PRINT I LET vt••"OSTRA CtNU POATE FI CONSIDERATA ETALON': PRINT v$1 LPRINT 
: LPR!NT vf 
'151 LET 1$•INKEYS1 Ir••••• TEN 60 TO 951 
952 CLS: RETURN 
990 LET •ax•d(U 
9'11 FOR i~t TO ln-1) 
'192 IF dli+ll>■aa THEN LET ••••d!i+ll 
993 NEXT i 
994 RETURN 
'195 LET ■in•dlll 
'196 FOR i•I TO !n-11 
997 IF dli+tl<e1n THEN LET ■in•d(i+ll 
998 NEXT i 
999 RETURN 

1000 CLS 
b~21p::!N! :!.t:151 FLASH lJ"<YICKERS >"• LPRINT. <YlCKERS)"t PRINT AT 21, 
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l002 LET 1f•INKEYf1 lf xf••• THEN 80 TO 1002 
1003 CLS r )IN h(lOl 
1004 INPUT "Nr.de detera,n•"rnr PRINT "Nr.de detera.n•"1n1 LPRINT "Nr.de detera, 
n••1n 
1005 LET s•O 
1006 FOR i•! TO n 
1007 INPUT d.•"1dl1 INPUT "dl•"1d2 
l008 LET d(ll•(dl+d21/21 PRINT "Jeter ■ lnarea d"1i1"•"1dl•l1 LPRINT "Jiter■in~;_ta: 
d•;t1•••;dtiJ . ~-.~:, ~-

1009 LET sas+d(il 
1010 NEXT i 
1011 LET aed•slnr PRINT 0 d ' aed•"1 ■ed1 LPRINT 0 d ■ed•"1aed 
1012 LET t•3.7471 LET t•O 
1013 FOR i•I TO n 
1014 LET t•k+(dlil•■edl•ldlil·••dl 
1015 NEXT i 
1016 LET ab•SQR lk/ln-1111 PRINT "Abaterea aedie patratlca s•"1ab1 LPRINT "Abate 
rea aedie patratica s• ;ab 
1017 INPUT "Fort& F•";F: PRINT "Fort& F•"1Ft LPRINT "Forte F~"1F 
1018 LET H■ed•t1,8544•Fl/l■edt■edl1 PRINT "Juritatea ■edie Haed•";H■edr LPRINT • 
Duritatea ••di• H■ed="1H■ed 
1019 LET el=!ttabl/lSQR Cnll 
1020 LET •••ed+el1 LET th•■ed·el 
1021 LET Hl=ll,8540FI/C„alr LET H2•1l.8544•Fl/lthHbJ 
1022 LET ll•Hl·H■ed: PRINT "Incertitudinea 11•"1111 LPRINT "Incertitudine, ll•"t 
11 
1023 LET 12=H2·H■edt PRINT "Incertitudinea 12•"1121 LPRINT "Incertitudinea 12~• , 
12 
1024 &O SUI 1120 
1025 SO SUI 1125 · 
1026 PRINT "d ■1x•"1 ■ax,"dain•"1ain1 LPRINT "d■ix••1aaa,"dain••1•t~ 
1027 LET ef•(aax·ainl/■ed1 PRINT "Eroarea de fidelitate ef•"1ef1 X"r LPRINT "Era 
area de fidelitate ef•";ef1"X" 
1028 IF f<5 THEN 60 TO 1068 
1029 IF F<•JOO THEN 60 TO 1030 
1030 INPUT "let,init,sau periodica II-Pl"1xf 
1032 IF x$• 0 I" THEN 60 TO 1035 
1033 IF 4$= 0 P~ THEN 60 TO 1047 
1034 60 TO 1030 · 
1035 PRINT "Detera.inittala"1 LPRINT "Deterainar~ initiala" 
{036 IF Haed<•225 AND ef<=l,5 THEN PRINT t LET vf•"ETALON OLASA 1 PRECIZIE"1 PR 
!NT vS: LPRINT I LPRINT v$: 60 TO 1045 
1037 IF H ■ ed<•'225 AN! •f<=2 THEN ·PRINT t LET· vf•"ETALON CLASA 2 PRECIZIE"1 PRIN 
T vS: LPRINT : LPRINT v$: 60 TO 1045 ' 
t038 If Haed<~225 AND ef)2 THEN PRINT, LET v$• 0 ftOSTRA CE NU ~DATE FI tnNSIDERA 
TA ETALON"1 PRINT vS1 LPRINT t LPRINT vf: 60 TO 1045 
1039 lf H■ed<•400 · AND ef(•O,S THEN PRl•T I lET vS•"ETALDN CLASA l PRECIZIE•: PR 
INT vS: LPRINT: LPRINT vt: 60 TO 1045 · 
t-0-40 IF -H■ed-<"400 AND ef<~I THEN PRINT t LET vf•"ETALCN CLASA 2 PRECIZIE•, PRIN 
T vh LPRINT t LPRINT vS: 60 TO 1045 
10-41 lf H■ed<•400 AND ef>t THEN ~RINT I LET vJ..-ftOSTRA CE NU POATE fi ~DNSIIERA 
TA ETALON": PRINT vs: LPRINT t LPRJNT vs: 60 TO 104, ' 
1042 · 1F -H ■•d>400 ANJ ef<=I THEN PRINT I LET vS•"ETALON CLASA t PRECIZIE": l'RINT 

vS: LPRINT I LPRINT vS: 60 TO 1045 
1043 IF Haed>400 AND ef<•l.5 THEN PRINT: lET ••••ETALON CLASA 2 PRECIZIE"1 PRI 
NT vf: LPRINl: LPRINT v$: 60 TO 1045 . , 
1044 IF H■edHOO AMD ef>t,S- lHEN · PRINT I Ul v1="ft0STRA CE NU POATE FI CONSIDER 
ATA ETALOM"r PRINT vf: LPRINT t LPRINT vtr 80 re 1045 ~ 
1045 LET ~••INK€Y$: IF .x$••• T~EN 60 TO 1045 
1046 CLS: RETURN 
1047 PRINT "Detera.periodica"t LPRINT "hterainare p■riadtca"·· 
1048 INPUT •1uritatea no■ inala N•"1N 
1049 LET noa•SQ~ 11,8544•1f/Nlt 
1050 LET ej•l< ■ed-noalfnoal•IOOt PRl•T · "Eraarea de juslet• ej••;ej1°1"1 ·LPRINl -• 

-Eroarea de i•Htet• ej•"1•Jt •x• 
1051 IF H■ed<=225 AND ef<:I.S Al'ID AJS tep<•t,5 · THEN PRfNT· t LET v$•"ETALDlf CLA 

. SA 1 PflECIZit AD"TS euDURTTATEA WOl1111ALA ~ PRINT vf: lPRlMT: lPRINT v$1 &O TO I 
066 • 
1052 lf Ha•d<•22~ AND ef<•l.5 AMD AJS (ejl)l,5 THEl'I PRIMT: LET v$•"ETALON CLAS 
A· J- PRECIZIE Al»IIS t:UDURJTATEA 11EIIIE": l'RlMT •f: tPRINT I lPRINT ·•f1 80 TO 1066 
1os3 · 1F Haltlt<•~25 ANI ef<•2 AND A:t5 (ejl(•l.5 T~EN PRINT· 1 LET y$•"ETALON CLASA 
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2 f>~(Clllf lioi'!"!'., roev'·a,nu '!IOllltlAlA'• ff!! Wl .,., Ll'li !i/T ; l>'il .. ,i , .. , ii, ,;, 106 

Îo54 '.~ lt••~{c?.~ ANl1 t1H•c AfiJ AJS C1;l>i.~ iflfN P~l!H I LLT vt•"!lllLOti CLASA 
1 ,~,:!1t f ~:~:~ c~,u~!•4T(A IIE~JE": PRlN! vs: \PRINT: Ll'RJNT y$: GO TO 1066 
1055 IF Ha•d••~2: •NP •!>? TflE• PRTNt I LfT vi•" ftOSTRA CE NU P&AT( fi CONEl»ERA 
•~ ['<l3N' : PR I ~• ol lf~I HT : LPR!NT vt, 60 TO l0b6 
1056 1r µ~• 6 <•4)0 AH' ~•·•D.5 ţN' ~,s ,,,,,-o.! TKEW PRINT : LEI vf•'ETALCN CLA 
5 ! "~EClZIE &!-11!5 C 1'iJRllATE~ NOlllll~LA ': PPJl,T vf1 lPRINT : LPR!'IT _.,, 611 TD 

:g~ţ ., HoO<•"O ~~;. rlh,,,5 AIII· •iS •~1 • ,-,.~ THE!'I PRlNT : iEl vS='ETAlO!I ClAS 
~ I ' .:Il!E :.~'41~ .:uot:~!Hrt• 11(,!f": l'~!i<! .~- lf'R!!IT, Ll'll!NT vs: 60 TD !Obf 
!OS& I" N•r~<•1~0 'Nt •tt ■ ; lhl J ii ltJI'•~.~ ,NEN PR IN! : LE T vt•'ETAlON CLASA 

1 HcCHIE Al,111S CiJ'.·.;ii["wH~ •O"INALA : 0 ~!~' ·, I: Ll'"R!NT • LfP.l!IT ~$: 60 TO I~ 

ios 9 I' H•to<•••)O ~~& .... I A„t ,H S •~Jl )0 .~ !!:EH Pll!NT I lET V$"'"ETALJN CLASA 
Z F' ~:ll€ :e01n; C:UHIRIUlf" 1'10lf': PR l 1o 7 ·d: LPP!Nl : lPRll'I T ~-f: GO 10 1066 
lOeC !' ~od <• • O" I.kb t' >I TtiEN Fl;!t.T : LET vţ,•~o,TRA CE NU POP.TE 1'I CONSUERA 
I~ E : o~•: f 'lh î ••: LP~l~T : LFRIN' •I: 6~ ~J 10 &6 
lCel •; ~ .. ~,4~0 ltNr , 1,q A~» ns •~o!'•! ">it" P"IIH : LEî vl 2 "ETALON CLASA I 
;r:· .. l -·":s cu p~~iTMl"A NQ~INH-~•, f?!~T ~,, LFrt!NT: LP~INT yf, 60 ro 1066 
1062 ·; M•d>4 ,., ""' r'<>l 111·!' A!S !•1»1 THHI PRII!! 1 LET vS•'ETALON CLASA l P 
• :,·~ ''~ IS CU ~U~ll~•[A ~t~!E't P~lNT wJ1 LfRIWT: LPRINT vS: SO TO 1061 
lCe3 :; ~ .. G>4 0I) AHn ·1<:J, 3 A~) AIS ltJl(•! lHEN FR!IIT I LET vf•'ETALDH CLASA 
2 ffEC !!l f ''"IS CU ~URIT~l[A NOMIHAL~'1 PR!=• vi: LPRINT: lPRIHT vf: 60 TD 106 
b 

c~• 1r K••d ·~~ AN: el (• !.5 ~Nr ~iS (•i>>l THEN ~RlNT I L[T ·••"ETALON CLASA 2 
F;•"l! ll ~L~ i& cu »u~11arEA ME~!E': fR!Nl ~•= LPRINT t LPRINT v$: 6D TJ ,066 

1065 lf Htfd)400 ANO tf>l.5 l~EN PRINT : LET vt•'~OSTRA CE NU POATE fl CONSIDER 
•rA ['4Lo~·, PRIN•~•: LPR!~l, LP~lNT vS: 60 TO 1066 
1066 L[T ,t•IN<E,t: JF 1f•'' IH•N 60 TO 1666 
IC67 tlS: ~flU~N 
lCbo l',PUT ·~•lue.1nit.11u period1c.<1-P1•rx• 
toeq 1r ., •• ,. îHlN 60 TO 101: 
107 0 !F ,, •• ,. lHEN ,o ro 10!4 
1071 sr ·o 10os 
'V72 PRINT •»~tpr ■ .1n1t:~l•": LPR!HT 'DPterair1r1 in1tia•1" 
,073 IF Haed <•2 ~5 ANI •f<•2 THEN PRINT LE1 v••"ETALON CLASA 1 ~~ECIZlE", PRIM 
iv$: lPRINT I LPRINT v1: 60 TO 10l2 
1?14 lf ~••d<•225 AND ~f <•> TKEN PRTNT: ~Eî v••"cTALON CLASA 2 PRECIZIE": ~~lN 
T •t: LPR!NT : LP'INT vi: 60 TO l0i2 
1075 !F Hnii'"•215 AN» ,1n THEN l-'Rl'!T: _ET vt="IIOSTRA LE NU POHE <"I CllNSrDERA 
IJ EHLOII ', f>~!NT ·rf1 l?f'!Ni 1 LF"!WT ;,5: 60 TO 1062 
1076 lF He e~<•400 A~) •f<•! TH(;. PR!!IT t LEI vS='trALON Ci.ASA I pqcc:IIE": f'Rti\i 
T v1: lP~ltfl , Lf'r.l~i vt1 60 TU 108, 
1071 tr Ha•o •4,~ AND •1 ••1.5 THEN PRINT, LET vt•"ETALON CLASA 2 PRECIZIE": PR 
!NT ,·t: ~Pl,:J"4 ! '"~!'ill v t: SO iO 10~2 
1076 I• H••d'•40~ AhD •f>,.~ THEN P~INT : LET vf=""OSTRA CE NU POATE ft CONSIDE 
RATA EHLQij': PltlkT vJ: LPf.lNT : LPR!t!T vt: 60 TO ,08:? 
1079 lţ H1Pd)400 ~~D •f<•l.S THEN f'R!NT, LET vf="ET~LON CLASA l PRECIZIE": LPR 
!NT: LPRJN; •f: S~ TO 1082 
1080 ir M••d >'?~ AND tf<•2 THEN PRINT, lfT v••'tTAL~~ CLASA 2 PRECIZIE', PRINT 
vt: l~R,MT I LPRl~T vf1 60 10 10! ~ 

1081 PPINT: LET vS• ""OslRA CE NU fOATE Fl tO~Sl~ERATA (TAtON", PRINl vt, LPRINT 
: !..~R!Plll vS 

1062 ~iT rf•!NfEVS: lf ,, ••• THEH se Tt 1oe2 
1083 CLS: RETURH 
10&4 rQJNT 'u•t•r•.P•r1od1ca•: LP~J~- ~~t•ra1nar• pe•iodica" 
!OB~ INPUT •~urit.tea noa,nala H-";tr: fţ;"T "luritatea noainala "~•;tr: LFR!Ni 
·rivr,t•t~a r,t'ta.nale N~~~t,.. 
1086 LEl ct•5C~ (1.E5•4•1F/trl!1 LET e1•ll•ed-rt)/ctltl~O: PRINT "Eroare• d• ju• 
t~•t ~ 1~ • ;•J; •t•1 lPRINT •troare, de Justet~ ~J=•;•j;•x• 

1 ~~~cl~,~•:i~i~ 2EuA"~u;ţiAfr!N~oA!~At:i:<P~l~~E~.,F~i~iNt ;EL,R!N;E!~;0;ocî~s~tf 
o 
10 e IF ~-•d <=2?S AND •f<•3 ~NS AIS <ei><=2 THEN PRINT• LET vf•"ETALDN CLASA 2 

f (CIi!( ~,"1s cu »UPITAT[~ ~:~:N~L~·, P~lNT vs: LPRINT: LPnlNT v~: 60 TO 1:10 
1 ·, 'I I> Huo<•;,:; :.!I: •f<=~ A•,? AiS lql >2 THEN PRINT , LET vS="ETALON CLASA I 
p~ c: z1t ADMIS cu '~"lT ~TEA ~tD!t·: ~RINT .,, l~Rl~i, L~RJNT v$: GO TO 1110 
IC • !f H•~•<•225 6~D •f 1 •3 Alli AJS 1,jl'? THEN PRINT I LET v$•"ETALON CLASA 2 
P• cll!( At~!S cu tUR!TATEA NEDIE', PRINT vt: LPRI~T lPRINT yJ: 60 TO 1110 
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1091 IF Hmed<•22S AND ~f>l YHEN PRINT: LE; vs=•HoST~A CE NU PuATf Fl co SIDERA 
TA [TALON": PRINT v$r LP~INT : LPR!NT vf: 60 TO 1110 • 
109c lF Haed<=400 Al<D ef<•I AMD A!S l~j)<•I THEN PR!~i I LET ~••'ETAtiJN CI ASA 1 
PRECIZIE ADNlS CU DURITATEA NO"INALA": PRINT vSr LPRlNT , LPRINT ,1: 60 T5 lliG 

10'13 IF H~ed(=400 MID ef(•l.5 AND ABS (ejl(•l THEN PR!IIT : LET vt"-'ETI\LON CLASA 
!~ PRECIZIE ADMIS CU PURITATEA NOHINALA': PRINT vs: LPRINT, lPRlNT vl: GO TO 11 

1094 IF Hmed(•400 ANr ef<•l AND AJS teJl>I THEH PRINT: lfT vf•"ETALO~ CLASA I 
PRECIZIE ADMIS CU DURITATEA HEDIE": PRINT vf: LPRINT: LPRINT vs: 60 TO 1110 
1095 !F Hmeo<=~OO AND ef<•I.S MID ABS <ejl >1 THEN fRINT : LET vf="ETi\LOH CLASA 
2 PRECIZIE ADMIS CU DURITATEA MEDIE': PRINT vS: LPRINT I LPR!NT vs: 80 TO 1110 
J0'lo lf Hme.d<=400·AND eOl.5 THEN PRINT : UT vS•"HOSTRA CE NU POATE FI CONSnE 
MTA ETALON': PRINT vf: LPRINT I LPRHH vs: 60 TO 1110 
lv97 IF Hmed)400 AND ef<=t.5 AHD AJS <@il<=l.5 THEH PRINT I LET v$•"ETALON CLAS 
A 1 PRECIZIE ADMIS CU DURITATEA NOMINALA': PRINT vf: LPRINT: LPRINT vt: GO TO 

1110 
1098 IF Hmed)400 AND ef<=2 AND AJS (ei><=l.5 THEN PRINT I LET vS="ETALON CLASA 
2 PRECIZIE ADMIS CU DURITATEA NONINALA": PRINT vs: lPRINT 1 LPRINT vS: 60 TO li 
10 
1099 IF Hmed>400 AND ef<=l.5 AND ABS (ejl}l.5 TNEN PRINT I LET vf~"ETALON CLASA 

I PRECIZIE ADMIS CU DURITATEA ~EDIE": PRINT vS: LPRINT: LPR!NT vS: GO TO 1110 
1100 IF Hmed>400 AND ef<=2 AND AJS (ejl>l.5 THEN PRINT, LET vf='ETALON CLASA 2 
PRECIZIE ADMIS CU JURITATEA HEDIE": PRINT vs: LPRINT: LPRINT vf: 60 TO 1110 

1101 IF Hmed>400 AND ef>2 THEN PRINT: LET v$='"0STRA CE NU POATE FI CONSIDERAT 
. A ETALON": PRINT v$: LPRINT 1 LPRINT v$ 

1110 LET x$=INKEYf: ·IF xS•'' THEN GO TO lllt 
1111 CLS: RETURN 
1120 LET max•d(li 
1121 FOR i•l TO (n-11 
1122 IF d(i+ll>•ax ·THEN - LET aax•dH+1l 
l'123 NEXT i 
1124 RE TURN. 
1125 LET ~in•d(1l 
1121, FOR i=I TO (n-11 
1127 IF dli+llCmin îHEN LET ■tn•dl!+11 
1128 NEXT i 
1129 RETURN 
1200 CLS: PRINT AT 10,4: FLASH l:"<POZITIONAREA A"PRENTELOR 
ETALON >": PRINT AT 21,0;"Apasa o tasta' 
1201 LET x$=INKEYS: IF x$='• THEN 60 TO 1201 
1203 CLS 

PE 110STRELE 

1204 PRINT AT 10,5:"I.DESEN A'r PRINT Ar 11,5;'2,DESEN •• , PRINT AT 12,5;"3,DESE 
N C": PRINT AT 13,5;"4,DESEN D": PRINT AT 14,5:"5,VESEN E'1 PRINT AT 15,S;"b,RET 
URN" C 

1205 LET x$=INKEY$: IF xf='l• TH~N 60 TO 1250 
1201, fF x$="2° THEN 60 TO 1254 
1207 IF x$•'3" THEN 60 TO 1262 
1208 IF x$='4" THEN GO TO 1268 
1210 IF x$='5" THEN 60 TO 1274 
1211 IF xS="6" THEN CLS t RETURN 
1212 SL TO 1205 -
1250 CLS: PRINT AT 0,5;"A"r CIRCLE oS,120,50~ PRINT AT 4,5:'l'~ CIRCLE 45,147,1 
: PRINT AT 11,5;'2": CIRCLE 45,93,1: PRINT AT 8,7;'3': CIRCLE bS,120,1: PRINT AT 
4,11;"4": CIRCLE 87,147,1: PRINT AT 11,11;"5": CIRCLE 87,93,l 

1251 PRINT AT 15,0:"DISTRIBUTIA Al1PRENTELOR PE HOS- TRELE ETALON DE DURITATE DE 
FOR-MA CIRCULARA FARA ORIFICIU CENTRAL' 
1252 LET xS•INKEY$: IF x$="' THEN GO TO 1252 
1253 CLS: 60 TO 1203 
1254 CLS: PRINJ .AT O,S;'i' 
1255 FOR JR) T0 -7 
1251, CIRCLE 65,120,I 
1257 NEXT I 
1258 CIRCLE 65;120,50: PRINT AT 8,6;'1": CIRCLE 50,120,1: PRINT AT 5,7:"2': CIRC 
LE 60,140,1: PRINT AT 6,131'3': CIRCLE 90,135,1: PRINT AT 10,12:"4': CIRCLE 95,1 
00,1: PRINT AT 12,8•'5": CIRCLE 53,80,1 
125'1 PRINT AT 15,o:'DISTRIBUTIA A"PRENTELOR PE MOS- TRELE ETALON DE DURITATE DE 
FOR-NA CIRCULARA CU ORIFICIU CENTRAL" 
1260 LET U=INKEY$: IF U=" THEN -GO TO 1260 
1261 60 TO 1203 
1262 CLS: PRINT AT 1,5;'C' 
1263 PLOT 15,75: DRAW 50,0: DRAW 0,701 DRAW -50,0: DRAM 0,-70 
1264 PRINT AT 5-,4;'1': CIRCLE 25,135,lr PRINT AT 10,4;'2"1 CIRCLE 25,87,11 PRINT 
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Al a.61·,·, Cll"CLE iO,ilO,I: ~-l~T •r ~.7,·•·· C!IICl~ ,,.slS,1, ,Rl«T AT 10,1:· 
5't ~!RCLE ,~.37,l 
:Zo5 -~ !~! ~T 14,0;'tTSr~i;ur:a ~~rRtN!!lOP. ,E ~O~· !RELE ETALON H tURfTAT[ JE 

fOlt~A IRîPfUIIGHlULAR~• 
1166 UT al•IIIUU1 l i ,ta"" THEII 60 TO l2U. 
12b7 t;O TO 1203 
t!c! :~$ 1 PRIKT AT l.~.•b* 
!2f,Q fltl! 15,75: 1/lAII 70,01 IRAII 0,701 IRA!il •'tO,lh JIIAII 11,·?C 
J~70 PRIWT AT~ •• , ••• , ,:RCLE 2s,1;s,1, PRINT Ai 101••·2•, CJRCLE 25,85,J: PRINT 
~l e,6·'3': tlRClt so 110,11 Plt!NT 4l ,,,;'4"t c1•~LE 75,13~.I: •R1~r AT t0,9;" 

~•, C'.RCtE 75,S,,I 
17il rRINT Al :~.O;"»J~lRIJUîlA AftPIU:NîELOfl PE IIOS· TREtE ETALON DE tURITAT( l>E 

i'ORII!\ P,HRU~ 
1n. l(1 ,,.111,eu: !F ,, ••• fhEII &O TO 1212 
1 ?n so ro ,203 
1:·74 CtS, PltlllT Ar 1.s,·s:· 
;'.'Te P~QT l::";,/51 IRA• }0,01 1/AAII -S5,i01 lf!AII ·35,-60 
11'o PP.!Ml AT 7,61"!": CIRCLE S0,123,1: PRINT AT 9,61•2•: CIRCLE 50,10S,11 PR!Nţ , 

A1 l!,t;'3'; CIRCLE SC,90 , l: 'RINT AT 11,41'4'1 CIRCI.E 30,7t,1• ,RINT AT 11,9;' 
s·, cir,cu 15,,a,1 · 
127 PRIRT A? 14,0t"DISTRllUTIA ANPREIITELOR PE NOS· TRELE ETALON tE DURITATE DE 

~ORNA TRJU.8HIULARA' 
1278 LET •••INtET,, lf :•••• l~EII 80 TO 1278 
12~r. 60 TO 1203 
600C CtS 1 )lft hllOl1 lNPUT "Nr,d• 41t•re,ft•'1n 
6005 I.El ••0 
60!0 FOK t•I TO n 
6015 INPUT •ht.r ■ .h'• !ilt"•"1lllil: PRINT 'Jlttff■ ,11•111•••:hUI 
6011, 1.PRIIIT 'httt ■.h'1i1•••1blil 
6020 tET •••+hl1l 
602S HIT i 
6026 LET •1Pd•s/n1 PRINT 0 Adinc. ■td,dt ,nr.~ ••d•'1•1f 
6027 l•R!NT "Ad1nc.•1d,d1 ,atr,h ~•d• 0 1e1d 
60~0 lcl t•0 
&OlS F~R t•I ro n 
6040 L~T l•t+l!h(ll••1dl ♦ lhl1l•a1dll 
6C•5 N,:IT 1 
6050 tf'T •P•SOR ttlln-ill: PRINT 'Abat. ■tdit patratiu •••:•tt 
6051 L•PINT 'Abat.•tdlt patrat1ca 1•'1•P 
605S tlT t•3.747 
601,0 li I k•O 
6070 fCR 1•1 TO u 
,oeo LEî ••t+((h(il-a1tdl•lh(1)-a1tdll 
60'10 NE H 1 
6110 LE! h•<t••~IIISR~ lnll1 PRINT •Eroare• liaita & 1dinc,a1d,h••1~ 
6111 lfRlllî •er ,aru li ■ 1t1 • 1d1nc.ae.:l.h••;h 
6l20 RETURH • 
6200 LET lf•h/2, PR!lll 'lnt.d1t lncredtrt .ii durit . aed. 1•'1II 
~201 LF R!Nt "lnt.d• incr1d1tr1t a\ durit.•ed. l•':H 
6210 6[ SUI 6300 
6220 L( T 1f•ltaa1-•inl/•1tdl•IOO: PRINT 'Ero1r11 de fid1tlit1t1t 1tf•";1f 
62l?I Ll'RINl 'EroerH de hdtlttlt1t •f•'uf 
&230 RETURN 
6300 l~T ••••hlll 
6310 FlR i•I TO t"•ll 
6320 IF h(t+ll>••• TIIEN LfT •1xchti+II 
1>3Z0 NEIT 1 
6340 lET ••n•h t 11 
63~0 fOR i•I TO tn·ll !~~g ~:xţ'l•Il<•tn THE' LET s1n..,li+II 
6180 PRINT ' h •••••;•••••~ ein••••tn 
6381 lPRINT 0 h •••••1aar,'h ein•'1ai1t­
~390 RETURN 
~999 SAYE "dlp-yot• llffE 151 SAYE 'd1p-vol' LINE 1, 
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9. 1. TRANSLATOR llASIC-PASCAL 

O i111POr-tanta deasl!M>ita in info:--tica s,, acorda liabaj•lor d• 

programare, ele..ent esential i~ construirea Progr..-lor d• arice 

fel. 

C~l..'L!\Tont.JL OPEREAZA CU DATE. 

lil!lbajului COBOL -te semnificativa, introducinou-se o diviziune 

explicita pentru dPecrierea datelor, paralel cu o Giviziune de 

Procedura. Pa linia facilitatilor de structurare a datelor se 

inscrie si lillObajul PASCAL - ca ~i toa te cela c~r• se inspira de 

la el. 

N.Wirth afirma ca limbajul PASCAL - al carui •inventator-• -te 

are doua scapuri principale: in primul rind realiz.r-ea unui 

limbaj ccnv•nabil pentru pr!Klarea programarii ca o diciplina 

sistematica ,bazata pe anu•ite concepte clare si car• s.. rflecte 

in mod natural in li'l'baj;in al doilea r1nd realizarea unui 

limbaj a ~arui este fiabila si e-ficienta pe calculato.ar-ele 

existente. 

In conte><tul raspindiri acee.tui limbaj a0are ca o nec-itat• 

fireasca M.rirea vitezei de rulare a programului. 

Lucrar~a ,referinduse la calculatoarele HC-85,Til'I-S .COBRA,ZX 
SPECTRUM si cele com~ai i bile ,are drept SCOP traduc••• 

programelor BASlC(cu mici re,etictd > si 1c,plicit Marirea vittnei 

de executte de circa 60 de ori in fi5iere ce reprezinta prograa 

~ursa PASC~.L ce pot fi COIIIPilcte cu progr&111Ul ti?4TM16 

compilatorul da PASCAL d~ pe aceste calculatoare. 

Prdgramul TRANSCODER a fost conceput pentru utiliz.are 1n mod 

special in invatamint astfel incit poate traduce o g.....a larga de 

i~structiuni BASIC.Sint traduse si unele instructiuni grafice ca 

de> exem?lu PLOT,DR1\W.Pentru marirea por.::abilitatii au f....t. 

prev.:a:zute si instruct.iuni mai rar folosite ca de pilda JIEEP,DUT, 

REM,POKE.COPY etc. 

Modul ce l~cru:se tasteaza LOAD"TRANSCODER",dUPa care un ~•c 

program BASIC ,_ v• incarca,eutolansinduse si incarcind l• 

rindul lui prograaul prepriu-zis(in Lod •asina Z80).RAl'ITUP.'..ul se 

va fi><a l,11 valoare• 49999,raminind &Uficienta ..-orie si pentru 
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p,-ogr.-- !Mii volweinoa-. 

Dw:>a incm-care prowr48lU! curata prin NEW toate -ia pina la 

RAPITOP.Din actt11t -nt controlul &tSte redat utilizatOl"ului 

pantru asi tasta ~au inc.rea pr09ra1DUl BASIC. 

La t.er-llliner- apcuratiei s• tasteaza RANDOf'IIZE USR 50000, prin 

aceasta aPelindu-- translatorul caro va raspunde Printr-un 

l\!>t!'Siaj si va inceş>l!i! traducerea, aentionind 111i pasi.i pe care-i 

face1 

•t.CHANGE IN U?PER CASE• - transforlll<ll toate c0111ent.ariile si 

nWMtl& de variabile in litere t!Wllri. lucru fara illlPortanta pentru 

progrlU!Ul JIASlC dar es.ntial pC1tntr·u PASCAL din cauza faptuiui c.a 

acesta trateaza variabilele omcnit!ll! d.ar '!5Cri15& cu litere mari si 

mici dr-t diferit,. 

"2.FORN VMIABLE TABLE" forlM!'.ua tabelele da variabile 

necsrs&re programului PASCAL. pentru declaratii de tip VAR. 

Variabil~le nWH'ric~ sint considli!rate Ri::ALE, ca si in BASIC, 

variabilele st111PiB de tip caracter sint ~ar-te dintr-a litera 

urfflata de lit..,,-a us~ <•trin9> si sint dfClarate ca fiind 

ARRAVCt •• 64l OF CHAR; 

Se vor afi- variabilele folosite de catre program. 

••NAl'E llF -PR06RAH '? -t• optiunea ceruta de catre 

trantolat:o,- • asteptind sa introduceti un nume de program (max.9 

ca.ract'li!re) r11Prezentind nl.llllE'le programului PASCAL declarat prin 

inetrunctiunea nlH!l<ecutabila PROGnAH <nume>; 

Dw>a aceast·a st! listeaza partea din programul sursa PASCAL 

reprezentind partea de declaratii. Inter~ctivitatea se aientine 

prin int.,,rlll9diul aptiuniia 

•TRANSLATE SRAPHICS ?• - la care utilizatorul p8a.te rasPunde 

cu <V/N)(Ves/Na) in!!lfHlnind includerea sau nu in textul sursa 

PASCAL a declaratii !,:;ir procedurilor PLOT ,DRAW,CIRCLE. 

La. ur-toar- oPţiune: 

•u3NORE NONSENSE?• - !St> p0&te rasPunde in mod analog inseamind 

' ignorarea sau nu la traducere a instructiunilor incaprehensibile 

<de pilda CI..OSE •4>. Ivnc:rarea face ca la trad1•cere fiecare 

instructiune de acest fel i!ia fie •-rita• cu ursari, dl!!!Sigur 

imprevizibile. In caz de ls"""oare de sintaxa la care s-a cerut 

OPtiunea de OPrirta cursorul de editare se va apri 1>e linia care 

a cauzat 2roarea. 

In continuare, progr-1 PASCAL este listat. dupa car• - cere 

aptiunea de salvare pe caseta. Odata salvat, pr-ogramul _paat& fi 
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l.nc~c•t de catre HP•TNtt, c:a ,ş1 cv111 •• f~ " oc;t un .,,. ,,.q,a111 1o<1ol "nt 

cu C>ditorul CocPilatarului, cc;,.pilat. rulat, listat, aodificat 

ot:c. 

Notar In oricare faza a traducerii. pr09ramul poat• f1 c,pr1t 

apasind tasta <STOP> cu ajutor-ul facilitatilor oferit• de calr• 

sist-.il li• intrer~ri, IIICdul 2, 

In continuare d-· unele echivalente in PASCAL 

instructiuni si functii BASIC1 

a 

, BASIC 

BEEP a,b 

CIRCLE a,b.c 

Ol.IT a,b 

STOP 

NEW 

REN COIINfflt. 

FOR a-b TO c STEP d 

NEXT a 

60 TO n 

LET a=b 

PAUSE a 

POKE a,b 

PLOT a,b 

IF cond THEN ••• 

CLS 

DRAW a,b 

COPV 

etc. 

RND 

INKEVS 
SIN 

ATN 
SQR 

S6N 

PEEK 

etc. 

PASCAL 

BEEP <a.b> 
CIRCLE (a,b,c> 
OUT <a,CHR(b) > 
HALT 

USER<*11B7> 
( COIIMfflt: • ) 

a1-t>1WHJLE a•S6N<d><-c•SGN<d> 

DO BE8IN 

••-+d END, 

60 TO n ..• ,· 
PAUSE Ca> 

POi< Ca,b> 

PLOT (a,b) 

IF cand THEN BEGIN •••. ENl> 

PASE 

DRAW <a,b) ­

COPY 

RND 

INCH 

SIN 

ARCTAN 

SQRT 

SGN 

PEK 
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Fi• pro-lraeul BASIC: 

10 INPUT • N••1N 

20 LET SmO : LET I"'O 

30 ! F J >N THEN STOP 

40 LET S"'S•f 

50 ri<i!l.;T S 

e,,e, l.Fî !=l•J 

7(, Rt-'1 1N:Hif:f:. :l 'JCt.;. 

80 60 TO 30 

RANI:'Ot< I ?E ! 1"..fi 50:)00 ·'.LNTER > 

BASlC - PASCAL TRANSLATCH 

(E) 1qee 5:1".!G'ER rit'\RALD 

TIMISOARA tel. 961/~0 395 

l.CHANGE l~ UPPER CASc 

Ok 

:2. 1C,i'<M VAF, I AJ;LC -;-;:.BLE 

m 

VAFdAI;LE:3 I_ s;;:D: 

N s 

NAl"-CS (;F ,·•;, o:;.,-Ar-; ., 

) ;"t,<::T :E:NT!:.R , 

1 O rr, 0 G;;·,;M . EST· 

20 LAIE-.L ! ; 

3 ( , VC;i;: N, C::. I: RFPL; 

4() P E !31N 

or:: c, ·:-. -:- c ,· ",=. l :-

6 " i:;_ ::.:_,; :, tN i ~ 

80 !:=(\• 

C?(, 1:J;:- J -~ .... ~ T---=N ?EG!~ 

1 1.1: ) t-lALT r-•H\ -
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110 S1aS+h 

120 WRITELN <S> J 

130 Ia•I+h 

140 < INCHIDE JUCLA> 

150GOTO h 

160 EN]). 

SAVE PASCAL SOURCE? YES. 

START TAPE.•• 

TRANSLATION COMPLETE» 
Ok 

o OK ao, 1 

Detalii de pr09ra-re1 

Programul este scris in li•baj 280. l'lemoria (incepind de la 

adresa 50000), este ocupata astfel: translatorul 

adresa 50000. Adresele tabelelor de variabile 

locatiile 65520, 65522, 65524 care joaca rolul 

incepe de la 

se gasesc in 

de pointeri 

pentru zona de variabile, variabil• sir, tablouri. 

Textul PASCAL generat ... afla la adr.- continuta in locatiile 

65516, 65517, de r-ula 58000. 

Programul lucreaza cu aodul da intreruPere 2, astfel · ca poaţe 

fi OPrit oricind. 

Rutine importante: 

RST *10 

WRITET 

RST •oa 

Efect 

<DE> 1-A 

n-L>s-A 

Jls•J-1 
JL1-tL+1 

pina cind J-0 

tiparir• caracter din rag.A 

A:a<JL> 

tipar-te caracterul din re9.A 

Ba•J-1 
JLa-tL+1 

.Pina cind J-0 

apre,ste pr09r-.l cu 
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DCfll n eroarea 5ASJC n+l 

,Jf'b-Pl>C ••re Peste spatiile 

din progra111ul BASIC 

NE:Wl.IN 9en..-eaz• numarul de linie 

pentru p n0<1ll linie PASCAL 

EkPTRA traduce expresia de la adr.<HL> 

L! .. lST 1 h,teaza progra111Ul PASCAL pina 

la pri,nul caract..r • 255 

!n programul PASCAL cuvintele rezervate sint tokenizate (fie­

caru1 cuvint cheie ii corespunde un cod ASCII ). 

Dan, ~•i jos codurile pontru unele cuvinte rezervate: 

IICGJt,1.el52 

c::tm„1« 
GO T0,.,154 

REPCAT„147 

PROCEDURE„132 

CONST•13t 
FOR„150 

JF•151 

THEN„142 

UNTIL•143 

D0•145 

F'ORWARJ>,a157 

LA11EL•l61 

T0„140 

VAR•138 

ELSE•146 

FUNCTlON=133 

PROGRAtls t 29 

TYPE„159 

WHţLE•t49 

Forearea tabelelar de variabilesi de etichete se face printr-o 

scanare a textului BASIC care inc-• la adresa continuta in 

varl~~ila sistes PROG <23635-23636) pina lA adresa continuta in 

var1abil<1> s1st- VAAS (23627-23628>. Od;ata cu aceasta 5lt 

verifica si ~extul BASIC in ceea ce priveste translatabilitatea 

instruc:Hunilor c:ontinute in progran,. 

lnstructiunea "lF" fiind tradusa prin "IF cond THEN 

cadrul 

pro9ra111Ului JAS!C & acrslDl""declar&tii. Probi...,. e1-t& solutionata 

d• catr• translator prin contorizarea nuearului de i-structiuni 

'IF' ce,;u,.,.- in ac,-easi linie. La intilnirea caracterului <CR> 

(CHR$ <13) > , translatorul gent"reaza suPli..ntar un nu..•ar de 
' separatori 'ENl)' egal cu nuearul 'IF-urilor' iabricate. 

lnstrucUunile PLOT si DRAW au ec:hival-,,te in PA!"'.CAL1 

PFIOCF.DURE PLOT<X,YzlNTEGER>, 

BEGiN IK.lNE (eFD,e21.•3A •• 5C <LD IY,.SC3A> 

,eDD,M6,e02,eDD,ME,904.ecJ> <LD B,<IX+2)JLD C,<IX+4)} 

,eES,•22> J <CALL e22ES> 

ENJ>; <91.tbrutina PLOT din RON> 
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Pt-OCEDURE ~(t.Y1lNTI::m:.~); 

VAR SGNX,SGNYrlNTEGERi 

llEGlN 

!F X<O TH'l:M SSNXt=-1 

~ saNXc•ti 

IF Y<O THEN SBNYrm-1 
EL.SE SGNV, ... t; 

LJ"'.!:: <ABS(Xl.ABS!Y),SGNX,SSNY> 
EN:".-

llEGU.! lNl..!NE C~,(ă21,t;;3$!,~, 

, !tDD, ffSb, 002, ~DD, l!SE, ~04 ,t;DD 

,#46.~06,~DD,~4E • .08,*C:O,#DA 

,ft24); 

ENih 

CLD IY,lt5C3A} 

CLD D,(IX+2):LD E,(IX+4>> 
{l.D ll, C!X-!·6)JLD C, <lX.,.8» 

(CALL ft24BA> 

Csubrutina DRAW din hOl'i} 
' · 

De as1H11;..,m1,a !Si unele;, fun::tii &u trebuit 11& fie definite: 

FUNCTION fiND Oh~) 1 REAL, 

·»EGIN 

RND: '"'<RANDO!'V256> 

EN»s 

fUNCTION S6N ()(;REAL) 1 INTEBERJ 

BEIUN 

IF XuO THEN SGNraO 

ELSE SG1•X/ABS<X>1 

FUNCTION PEk <X:REAL>s INTE6ERJ 

VAR .ADR1INTEGER; 

AD 1REAL1 

BEGIN 

END; 

IF ENTIER<X>>32767 T~·ADR:=ENTIER(X)-65536 

ELSE ADR:=ENTIER(X); 

PEK; =ORD CPEEK <ADR. CHAR> > 
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~TIDN IN <X,REAL>tINTE6ER1 

IE61N 

lN1-oR»CINP<E'NTIERIX>II 

END1 . 

PROCEDURE POi( < X , Y t REAL > t 

WlrlR I .J1 JNTE6ER; 

IEGlN 

I~ EHTIER<X> >327b7 TliEN l:•ENTIF-fi(Y, -6~7 6 

ELSE I: =ENTTFP. O' i: 

POKC (l ,CHR <ENT re:n (Yl) ) 

END; 
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•HISOFT 8EN93"2 ASSE"•LER• 
ZX SPECTRU" 

Cop~rleht (C) HISOFT t•as.4 
All rlehts r•••rved 

P••• l errors1 •• 

Fa lfflB Hit d!!ft 
;•,!! tt1tj~ • H ii-s4 2 
•aE8 414E 3 
98E3 4C4154 
98E6 4F528D 
98E9 7F2131 

·9aEC 393 38 
98EF 28534• 
98F2 474D41 
98F5 534F46 
98F8 548D8D 
98F• •D312E 
98FE 434841 
net 4E4745 
9984 2•494E 
9987 2a555• 
998A 5845 52 
9<f8J) 2 9 4 3-41 
9911!) 53458D 
9913 4F6Jl0J> 
9916 CD4216 
9919 21CE98 
991C 8644 
991E CD13D1 
9921 ... J:-!535C 

• - 9924 23 
9925 23 
9926 23 
9927 23 
9928 EJ>5Jl4.5C 
992C 1B 
9921) E5 
"192E A7 
992F ED52 
9931- CA3799 
9934 l>AJ;A99 
9937 El · 
9938 CF 
9939 83 
99:SA E1 -
99:SB CJ)5199 
99:SE 7E 
9-93F J>661 
9941 l>A3B99 
9944 7E 
9945 J>67B 
9947 l>23B99 
994A 7E 
994B D628 
9 9 4D 77 
9 94E C33.99 
9 951 7E 
9 952 J>6 8E 
9 954 CA61199 
9957 7E 

18 J 
28 t 
3• I 
4 I 

I 
1 

t 
1 
l 
l 
1 
1 
29• 
21• 
22• 
2:s• 
249 
258 
26• 
27. 
288 
29. 
::se• 
31 ■ 
32. 
338 
3 ~4 
358 
368 
37111 
3438 
390 
4118 
419 
4211 
43g· 

--448 
4511 
468 
478 

. 4811 
498 
s9e 
518 
528 
538 
548 
558 
568 
.57. 
58111 
598 
6■8 
.:.111 
628 
638 
6411 
658 
6611 
6711 
688 
698 
71111 
71111 

' I 
' I 

OK 
C1642 

ERORI 

IA 
LCF81 

LCF97 



9958 1)61.U) 72fii SUB oe;r, 
9~!5A CA6199 73&1 JP lc~~:A7 <J95D C36599 740 JP 
9969 23 75i!I LCFA6 INC HL 
9961 23 76111 LCFA7 INC HL 
9962 23 779 INC HL 
9963 23 789 INC HL 
9964 23 799 JNC HL 
99&5 23 81HI LCFAB INC HL 
99b6 E5 810 PUSH HL 
9967 ED52 82111 SIC HL,DE 
9969 ;)26E99 839 JP NC,LCFB4 
99bC El 8411 POP HL 
996D C9 859 RET 
996E El 86111 LCFJ4 POP HL 
996F El 87111 POP HL 
9979 211399 880 LD HL,01( 
9973 111603 890 LD . li, Hl3 
'11975 CD13Dl 908 CALL •»113 
9978 C39199 910 .JP LCFD7 
9971 322E46 'i'20 LCFC1 DEFB •2•.•.•,•F• 
997E 4F524l! 930 DEFS "o•• •R•. •11• 
9981 205641 940 DEFD • •.•v•,.•A• 
9984 524941 950 l>EFB •R•,•1•,•A• 
9987 424C45 960 DEFB :s:,:L:,:E: 
998A 21115441 <;'70 DEFB 1:1•:-[-: .. :-998D 424C45 980 DEFB 
9998 01) 99!11 DEFB •0» 
9991 217B99 111100 LCFD7 LD HL,LCFCl 
9994 0616 HUB LD !1,!l~ 9996 Cl>l3Dl 1020 CALL 
9999 2A535C 11!13111 LD HL • ( •5C53 > 
999C 23 1040 INC HL 
999D 23 1050 INC HL 
999E 23 1060 INC HL 
999F 23 1070 INC HL 
99Al!I E5 1080 PUSH HL 
9'i'A1 Cl 109Sl POP IC 
99A2 CDDF99 111!10 LCFE8 CALL LD025 
'i'9A5 7E -1 l Ul LD :4iHU .99A4 D641 1120 S'UB 
99A8 DAA299 113(1) .JP C,LCFE8 
99AJ 7E: 1140 LD =5~HL> 'i'9AC D65B 1150 SUB 
99AE D2A299 116'!1 .JP NC,LCFE8 
9911 ES 1170 PUSH HL 
9912 Cl 1180 POP BC 
9913 CDB999 1190 CALL LCFFF 
9916 C::SA299 1200 .JP LCFE8 
9919 e3 1211!1 LCFFF INC BC 
99BA 8A 1220 LD A,CBC> 
9911 1111 1230 DEC IC 
99BC ~b24 1240 SUB •2• 
99JIE CA189A 1250 .JP Z LD05E 
99C1 112CE2 1260 LD DE.•E22C ,c, 
99C4 lA 1278 LD08A LD A, (DE> 
99C5 17 128111 OR A 
99C6 CAD399 1290 .JP iCLDIU'i' 99C9 C5 1300 PUSH 
.99CA El 1310 POP HL 
99CB,96 1320 SUB (HL> 
99CC CAD999 1330 .JP Z,LD81F 
'i'9CF 13 134111 INC DE 
9'i'D8 C3C499 1350 .JP LD00A 
99D3 8A 1360 LDlill9 LD A, ( BC> 
99D4 12 1370 LD (DE> , A 
99DS CD19D1 1380 CALL •»119 
99D8 C'i' 1390 LD01E RET 
9'i'D9 CD19D1 148111 LD1111F CALL •»119 
99DC C3D899 1410 .JP LDlillE 
99DF CS 142111 LDlll25 PUSH BC 
99E0 El 1430 POP HL 
99El 3A11185C 1440 LD11127 LD A, <*5C1118) 
99E4 D630 1450 SUB •::se 
99E6 C2EB99 1460 JP NZ,LDlll:Sl 
99E9 CF 1470 RST 8 
99EA IIIE 148111 DEFB *111E 
99EB 7E 149111 LDill:Sl LD :0~HL> 'i''i'EC D60E 1500 SUI 
99EE C2FA99 151111 .JP NZ,LD040 
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9-iFt 23 1528 ,HC .. 
99F2 2 3 153 111 1 ... c HL 
99F3 2 3 1540 INC HL 
99F4 23 1559 INC HL 
99F:3 23 1560 INC HL 
99Fb 23 15711! INC HL 
99F7 C3E199 1580 JP LD027 
99FA 7E 159111 LDlll4 11! LD A, CHL> 
99FB D60D 16011! SUB •eD 
99FD C2089A 161111 JP NZ,LDIIJ4E 
9AIIIIII 23 162111 LD046 INC HL 
9A01 23 163111 INC H.L 
9A02 23 164111 INC HL 
9A03 23 165111 INC HL 
9A04 23 1660 INC HL 
9A05 C3E199 167111 JP LD027 
9A08 7E 1680 LD04E LD A, <HL> 
9A09 D6EA 1690 SUB *EA 
9 A0B C2389A 170111 JP NZ,LD07E 
9A0E 23 1710 LD054 INC HL 
9A0F 7E 1720 LD A, CHL> 
9A1111 D6111D 1730 SUB •0» 
9A12 CA009A 1740 J P Z,LD046 
9A15 C30E9A 175111 J P L Dlll :54 
9A18 114AE2 1760 LDlll5E LD DE,•E2 4A 
9A1B 1A 177111 LD061 LD A• ( DE) 
9A1C C5 178111 PUSH llC 
9A1J> El 179111 POP HL 
9A1E 17 181110 OR A 
9A1F CA2C9A 18UI JP Z,LD11172 
9A22 96 182111 SUB <HL> 
9A23 C2349A 183111 JP NZ,LJ>lll7A 
9A26 CD 1 9D1 1840 CALL *D119 
9A29 C3l>899 185111 JP LDllllE 
9A2C 7E 1860 LDlll72 LD A, <HL> 
9A2l> 12 1879 LD <DE> ,A 
9A2E CD19D1 188111 CALL •»119 
9A31 C3J>899 189111 JP LDlll1E 
9A34 13 19111111 LDlll7A INC DE 
9A35 C31B9A 191111 JP LDlll61 
9A38 7E 192111 LD07E LD : 2~HL> 9A39 D622 1930 SUB 
9A3B C2459A 194111 JP NZ,LD08B 
9A3E 23 195111 LD984 INC HL 
9A3F 7E 1960 LD A. CHL> 
9A4111 D622 197111 SUB •22 
9A42 C23E9A 1980 JP NZ,LDlll84 
9A45 23 199111 LDIIISB INC HL 
9A46 ES 201110 PUSH HL 
9A47 D5 211110 PUSH DE 

' 9A48 ED!5B4B5C 2020 LD DE• C •sc4B > 
9A4C A7 211130 AND A 
9A-..D ED52 2111-4111 SBC HL,DE 
9A4F D2579A 21115111 JP NC,LDlll9D 
9A!52 Dl 206111 POP DE 
9A53 El 211170 POP HL 
9A54 ES 21118111 PUSH HL 
9A55 Cl 21119111 POP BC 
9A56 C9 211110 RET 
9A57 3E4F 211111 LD09D LD A,.4F 
9A59 D7 212111 RST •1111 
9A5A 3E6B. 213111 LD A,•6B 
9A5C D7 2140 RST • 10 
9A5D 3EIIID 2150 LD A,.0D 
9A5F D7 - 216111 RST •10 
9A60 CD22DB 2170 CALL •DB22 
9A63 C3779A 218111 JP LD0BD 
9A66 IIID5641 219111 LD0AC DEFB *0D, .. V ., , •A" 
9A69 524941 22111111 DEFB .R .. ,•1", 11 A•• 
9A6C 424C45 2210 DEFB "B" "LN "E" 
9A6F 532055 222111 DEFB "s":" ff:NuO 
9A72 534544 2230 DEFB .. 5 11 , .. E"" "D" 
9A75 3A0D 2240 DEFB ": ".,tt-0D 
9A77 21669A 2250 LDlllBD LD HL,LD0AC 
9A7A 111611 2260 LD B,*11 
9A7C CD13D1 227111 CALL #D113 
9A7F 3EIIID 2280 LD A,#0D 
9A81 D7 2290 RST • 10 
9A82 112CE2 231110 LD DE,#E22C 
9A85 1A 2310 LD0CB LD A, CDE> 
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•A&6 .7 232• OR A 
•Aa7 CA989A 233. JP Z,LDeDE 
•A&A J)7 234. RST ••• •A&I 3E2e 235. L.I) A.•2• 
9A8J> J>7 236. RST •t• 
9A8E 3E2e 237. LJ> :1:2• .,,..,. D7 238• RST 

"""· 3E2e 23 •• LD :1:2■ •A93 D7 248. RST 
.,,..,4 13 241 • INC J>E 
•A•S c3as•A 242■ JP LJ>eC• 
9AIJ8 3EeJ> 243. LJ>eJ>E LJ> :1:--9A•A D7 244. lt8T 
9A91 3EeD 245. LD :1:--.,. .. J>7 246■ 111ST 
•A•E C3AF•A 247. JP '-lfFVT ..... •AAt 53545} 2481 LDIIE7 un-"AA4 4•4E4 24• •1•••N•••■• 
9AA7 S32e55 2s•1 ... ·s··· ... • 
'fAAA 534544 251 FI ···=·E·:-W-
:.~J 3MIJ> 292 · KFI ........ 

i1Al9A u~: Lllt■FS LJ> :L.~8U .,,.,2 6eE LJ> 
'911114 CD13Jtt H~ CALL eitt3 
.,,\17 114AE2 LD J>E.•E24A 
-,,\IA tA LJ) A, <J>E) 
91,11 17 25&• OR " •111c CAteDt 259. JP z,•Dtte 
9AIF D7 26H . RST ••• 9AC8 3E24 2618 LD A,.24 
9A:'.:2 ))7 262■ RST ••• 
Pas• 2 •rf"Of"SI •• 
Tabl• ws•d• 487 fro• 56e 
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'9.2. SUJRUTINE UTlLlTAFE 

ln ~ 'lil"Jbcl!if>itol d01"1-ta - va 11reze.,t- ctteva prograM-1!, 

Hli' in !ASIC, He u, Hacaj sa.ana. care incearca -

illl!>u.,-.«trtE&GC& _,-fc,r-,tllllGP calcul-ato-lor- de t:ip TI..-S,HC-85. 

tle pot ~i ~ol01otte ca cubrutine in ·prQFrtile du-aVO&stra 

o>rOl!f" - • 
Ir. co.,tinuarw va fi dlKl:ri- fiecare .ut>rutifWI• in parte, 

El• -· ra-f-.a, in 11PC1Ci.t la '!Ieri.,.._ -1>9 64 dtt -=oloane, la 

lu.::rul c:u f,r11Ktre, la cc,apact.,-ea SCREEN-urilOf'"• sau la 

r.ttilh,>:arsa di-fCF.:""it•lcr h,;,,ri't16!'1t•1 'RCll'IOl1, ·ROJIOTRON $Ml SCANP. 

9-.2.1. LLIST ROHClN 

ln 111Ulta confi9Ul"-1:ti a caiculaton.tlui- TIN-6 ~nt:ra· si 

1.,.,.1..nta paralvla "ROl'1CIPI. S. cwiaste c,a, din pecete, 1n 90d 

ţ;lbif'N.&it rtu s pot folosi toate -facilitat:ile acestei h1;,ri~.-

h - OM -=:QOC:.,.ut: ace.st:• 11Ubrutina, in •lillbaj -ina, 

siapla si uilOf'< 011' utilizat. Cu ajut:c:rul ei · la RCltOt - poate 

ecrie eu trei wet.uri oe caractare1nar--1e, inclinate si 

invr-te fiec..-e in trei lllllri•h 80, 100 -u 120 caractere• ?■ 
rind.i)eci ee pat obtiM! 9 tterieri di.,._.it:e. ~ 

Ruti:ta - incarca la edr-. 59998, are o lungi„ de 390 de 

acteti •1 PfJ este reltx:.atabi la. Se inc:arca prin ·•tnstructiunea 

L0A'J) • ., ţODE iar apoi - lan-aza prin RANDOl"IIZE USR uOOOO d11r 

nu.ai dUP& ce - pornit i-riaanta. ~ta lans.-e l'OZit:iCll'Klaza 

capul de sc:rier• la 1nc-utul rindului ur-tor, sat:eaza setul 

_.ic.n de c:aract.-e si - autodefi_n..ta ca 91.lbrlortina -pentru 

t:tParirea caracter•lor la i-riaanu. Jlupa lansare orie• LPRINT 

sau LLIST va f-olosi aceasta subrutina. 

Pttntru a ap•l• dif.-tt• tipuri dtt seri• - vor folosi 

instructii.mil• PAPER •i Ul( cu ur--toantle .-fec:te1 

INK 1 - 80 caract.-• - rind 
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lNK 2- --100 caractar• P• rind 

INK 3 -120 carao::tere pe rind 

'_,. 
.-PAPER l -scris nara.al 

PAPER 2 -cris înclinat 

PAPER 3 -scris ingrosat 

Deci pentru A obtine un te,ct_- scris cu cu caracter-• 

inclinate cu 100 caractere pe rind tastati LPRINT PAPER 2; INK 

2;•'re:xT PENTRU TIPARIT". Toate scrierile la iaspritDAOta care vor 

urma vor fi scrise cu acest fel de caractere Pina cind -

·introduce din nou o astfel de instructiune. 

Tipul de !!5Cri-s poste fi 'IDOdiftcat (pentru list.ara> si in 

cadrul unei linii prin folosirea codurilor de c ,•lor-i1 

.EXTENDED NODE+ o tasta de la l l• 3 1111K C 

EXTENDED l10DE .'f. CAPS + a· tasta de la 1- la 3 - PAPER 

De asamanea iie -poate -controla lungi-a lini&i -de tiparire. 

Se stie ca a linie la imprimanta are 600 de pi,celi. Dac.a se 

doreste tiparirea pe •n• pi,celi (•n•<600> sa introduce valoarea 

•2*ne in locatiile 59998(59999. De -e,nplt< pentru nc480 a,,__ 
2*n=960 deci tastati POKE 59998,192 si P01<E 59999,3. 

Subrutina poate fi folosita cu succ- •l în alte progr-~ 

cum 11r fi de exemplu GENS, rKlNS ,PASCAL, BETA-BASIC, C, ZEUS 

etc. Acesta carte a fost pregatita cu ajutorul acestei subrutine 

cu ajutorul careia s-au listat programele BASIC, s-au listat 

te,ctele sursa SENS si s-a tip.aril: teoria. 
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9388 :s2•• 
•HISOFT 6ENS3M2 ASSE"JILER• 

zx SPECTRU" 

Copyri~ht I C I HlSOFT 1983.4 
All r'"i 9ht• r e11er ved 

P••• 1 •rror •• ee 

1111 I 
2e LPRINT-ROl1O" 
31i5 ' 4e I ..... tors 
:se l Ovt D J U SANDOR 
bll 

'?21"A 110e• 70 KL DEFI •lll!I, •04 
92FC 212293 80 LD HL,START 
92FF 22C:S'5C 90 LD <•'5CC'5>,HL 
931!12 CD6A94 1ee CALL l1~""A 
938'5 IU)8A : B llB DEFJI 1UlD, ~8A, •1 JI 
9388 '521HIFF 128 J>EF8 a52,•1110,•FF 
9381 3Ee3 130 LD A,eflt3 
9:!.81> 32:5994 140 LD (MAR> ,A 
931111 :SE82 150 LD A,#02 
9312 32'5A94 16111 LD <CHI<> ,A. 
931'5 21881H 1ie LD HL .1u100e 
9318 226894 180 LJ> <LUN6),HL 
9311 CD1D94 190 CALL INCLIN 
931E CJ>4394 20111 CALL 11120 
9321 C9 21111 RE:T" 
9322 F'5 220 START PUSH AF 
9323 FE7F 23111 CP •7F 
"1325 D28493 '24fll .JP NC,UDB 
9328 FE1F 2'58 CP 4HF 
"132A DA8F'93 20.i JP C,CONTR 
932D CD4D9-4 · 270 CALL CALC 
933111 2151194 288 L ') HL,l>ATA 
9333 'SF 298 l. D E,A 
9334 161118 3ee LD 1>, e1110 
9336 19 3111 ADD HL,J)::'.: 
9337 4E -S20 LD C, ! HL) 
93~8 961HI 330 Ll> 11,•ee 
933A 2A6894 340 LD HL, (LUNG> 
9331> 99 358 ADD HL,!IC 
93:SE E~ 369 PUSH HL 
933F C1 '.l7a POP JIC 
9348 El>5JIFA92 38&1 LI> .DE,<KL> 
9344 El>'52 399 SIC HL,iiE 
9346 D25293 401!1 JP NC, iNAlN 
93&9 1='1>436894 4111 LI> (LUNG) ,JIC 
9341) Ft 4211! POP Ai= 
934E Cl>l!IF94 430 CALL SUJIU 
9351 cc;, 44i!I RET 
93'52 CDbA94 451!1 I NAI r, CALL l'IAl1A 
93'5:5 IIDIIAFF 461D DEFJI •IIID, IU!IA. #FF 
93:58 3A5A9t; 4711 LD A, <CHIU 
9351 FE91 480 Cf' ••H 
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93:SD C26693 49111 .JP NZ,Wl 
9360 CD1494 50111 CALL NOR1'1AL 
93b3 C37993 51111 JP ww 
9366 FElll2 528 Nt CP Hl2 
9368 C27193 53111 JP NZ.W2 
9368 CD1D94 5'48 CALL INCLIN 
936E C37993 55111 JP .... 
9371 FE03 5611 N2 CP ••a:s 
937:s C27993 578 JP NZ.WN 
9376 CD2694 58111 CALL BIG 
9:S79 010000 59111 .... LD ,c.•0011111 
937C ED436894 600 LD <LUNGI . IC 
9388 F1 610 POP AF 
9381 - C32293 62111 JP START 
9384 F1 630 UDB POP AF 
9385 D6A5 64111 SUB •As 
9387 D2101llC 650 JP Nc.•0c1 0 
938A 3E2111 66111 LD A,.2iill 
938C C32293 67111 JP START 
938F 3A5994 68111 CONTR LD A, <l'IAR> 
9392 FE00 698 CP tt011 
9394 CAEA93 71110 JP Z,SCl'IAR 
9397 3A5A94 718 LD A,<CHRl 
939A FElltllt 728 CP •ea 
939C CABF93 738 JP z.sccHR 
939F Fl 74111 POP AF 
93A8 FE18 7511 CP 4U8 
93A2 C2AB93 768 JP NZ,Ul 
93A5 3E88 7711 LD A ,e111111 
93A7 325A94 7811 LD <CHR>,A 
93AA C9 798 RET 
93AB FE11 81118 Ul CP •11 
93AD C2B693 818 .JP lfZ • U2 
931■ 3E,tll 8211 LD A,•11■ 
93B2 325994 8311 LD <11AR>,A 
93B5 C9 8411 RET 
93B6 FEIID 858 U2 CP ••» 
9318 Cllt 8611 RET NZ 
93B9 3E88 87■ ~ LD A, e88 
931B F5 8811 PUSH AF 
93BC C35293 898 JP INAIN 
93BF Fl 91111 SCCHR POP AF 
93CII FElll1 9111 CP ••1 
93C2 C2CE93 92■ JP NZ ,111 
93C5 CD1494 · 9311 CALL NORl1AL 
93C8 3Etll1 948 LD A,e111 
93CA 325A94 95111 LD (CHR>,A -93CD C9 96111 RET 
93CE FElll2 9711 111 CP ••2 
93D8 C2DC93 9811 .JP NZ,"'2 
93D3 CD1D94 9911 113 CALL INCLI.N 
93D6 3E82 1••· LD A,.82 
93])8 325A94 1111111 LD (CHR>,A 
93])1 C9 1828 RET 
93DC FE83 1838 112 CP ••::s 
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931>E C2J>393 1a4e .JP NZ."3 
93E1 C1>2694 1958 CALL 118 
93E4 :SE83 19611 LJ> A.e8:s 
93Eb :S25A94 1878 LJ> <CHR),A 
93E9 C9 u,a9 RET 
93EA Fl 1899 SCNAR POP AF 
93EII FE01 t18a CP •81 
93ED 211109 1118 JR NZ,N1 
9~EF CD2F94 11211 CALL N88 
93F2 3Ellll 1138 LI> A,.111 
93F4 32:5994 1148 Ll> U1AR) ,A 
9::'IF7 C9 11:58 RET 
93F8 FE1i!2 1168 Nl CP •1112 
93FA C2111694 t t 71i!! JP NZ,N2 
93FD CD3994 118111 CALL N188 - .... ,. y-..,..., !E!!2 119111 LJ> A,e82 
941112 32:5994 121110 Ll> C"AR>.A 
9405 C9 121111 RET 
94li!lb CD4394 122111 N2 CALL "1~• 
941119 :SEIII -> 123111 LD A,.ll3 
9481 32:5994 1248 LJ> C"AR>,A 
94111E C9 12:5111 RET 
94111F 2F 1268 SUIU CPL 
9418 CDD438 127111 CALL •381>4 
9413 C9 1288 RET 
9414 CD6A94 1299 NORNAL CALL NANA ; 
9417 11:513111 13111111 DEFI •1•.•si.•3■ 
941A 6DFF 131111 DEFI •6J>,.FF 
941C C9 132111 RET 
941D CD6A94 133111 lNCLIN CALL NA"A 
94211 115133 1348 J>ltFJ •1•.r.1•.•:s:s 
9423 6DFF 13:5111 DEFJI •6D,•FF 
9425 C9 136111 RET 
9426 CD6A94 1378 118 CALL """" 9429 115131 138111 J>EFI •1•.•sa.e:s1 . 
942C oDFF 1398 J>EFI •6D.•FF 
942E C9 1488 RET 
942F CD6A94 1418 N88 CALL """" 9432 11:5138 142111 J>EFll •11.•s•.•:s• 
943!5 211141FF 1438 DEF• e28 • M• • 8Ffo 
9438 C9 1448 RET 
9439 CD6A94 1458 Nl8■ CALL NANA 
943C 115132 1468 J>EFI e11.•s•.•:s2 
943F 211141FF 14711 JIEF• e28 •• 411 •• FF 
9442 C-9 J488 RET 
9443 CD6A94 1498 N12■ CALL NANA 
9446 11:5133 1 !5811 DEFI e111.es1.e;s:s_ 
9449 21114BFF 1518 JIEF• 828.841.eFF 
944C -C9 152■ RET 
9441' :SA:5A94 1538 CALC LJt "· (CffR) 
945■ 47 1548 L» I.A 
9451 89 15:58 AJIJI A 0 I 
'?152 !!I! 1568 Al»JI "·· 9453 47 157e LI> ••A 
94:14 3A5994 158■ LI» A.CMIU 
94!57 88 159a AJ>Jt A.I 
94:58 C9 1698 RET 
94!59 •• 1618 "AR J>EFI ... 
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94SA •• 16211 CffR J>EF• •9· 
945 • ••••• 9 1638 DATA DEF• ••9•••a•••• 
94SE 811111F9C 1648 J>EF• •111•.•eF.•ec 
9461 ■AIIIFIIIC 16!5111 DEF• •9A •• IIIF.•9C 
'1464 8A1E18 1668 DEF• •eA,•tE.•18 
9467 14 167■ DEF• •14 
9468 811111■ 1688 LUNG l>EFB ••••• 9■ 
946A El 1698 """" POP HL 
946. 7E 17119 "A"AI LD A. CHL> 
946C 23 1718 JNC HL 
946D FEFF 1729 CP eFF 
946F 2898 1739 .JR . Z .AFA 
9471 ES 1748 PUSH HL 
9472 2F 175■ CPL 
9473 CDD4:S8 176■ CALL •:s8D4 
9476 El 177■ POP HL 
9477 18F2 1788 .JR "AfllU 
9479 E9 1798 AFA .JP CHL) 

P••• 2 err-,rs ■ 88 

Table used ■ 347 fr- 3fl 
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9.2.2. LPAJNT ET 

AdesNI -• nevoie de texte tiparite intr-un numar destul 

de •are de exe,nplare . Se ntie ca cel -1 indicat este folosirea 

unui editor de texte <TASSWORD. ET sau LAST WORD). Dar acestea· 

nu au o subrutina adecvata pentru scrierea la in,primanta - ROl10t1. 

Dtt aceea am realizat acest progra• care listeaza informa dorita 

un fisier ET. 

Dupa incarc...-ea pr09raaului cu LOAD - ur,naresc 

1nstructiunile si OPtiunile de pe ecran. Programul foloseste 

pentru tiparire subrutina LLIST ROl10tl (vezi 9.2.1.} si inca 4 

•ici <aUbrutine lilllbaj masina listate alaturi. Programul permite 

alege-r•a for-i caracterrlor precu• si a nu111arului dt! linii_ la 

care se va tiparii textul. 

Provradll.ll poate fi MOClificat si pentru alţ• ia,primante prin 

schimbarea subrutinei de tiparire. 
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IR~~ lPRINT ET 
2 REII •1:t'Y 1 
3 REII Ovidiu SANJOR 
4 REII 

10 lET wd.-VAl •1000•, LET pr.YAL •2000• · 
li LET qs•• 
12 qANDOIIIZE USR VAL •60400~ 
20 PAPER VAL •5•, INK VAL •1•, lRiSHT VAL •1•, CLS -

100 LEl ••••oooooa1,161•, so su, •d~ 
110 LET wt••oot608l61ol't 60 SU! •d• 
115 LET ··••oaoo1132701"1 so SUI •d•. 
120 LET •••"19000316161", 60 SUI wdw 
130 LET w$•"19l60316l61"t 60 SUI •d• 
140 PfflNi AT YAL •1•,YAL •2•1• LtR1NT ET • 
15~ !ET p$•"0302I INCARCARE TEXT•, 6~ SUI PR 
160 LET ~••"04022 TIP~ ,!Rt TEXT't 6~ SUI PR 
170 Ul pt••o~02~ SALVARE TEJT'-1 60 SU! P~ 
19v lET ,,.•00024 INTRARE IAStc•, 60 SUI PP. . 
200 Lfî pf•"0217PROGRA" DE T!PARIRE LA O 111-•, 60 SUJ PR 
210 LET p$•"0317PRIIIANTA ROIIOII A U~UJ TEXT", 60 SUI PR 
220 LET pl• 0 04J7PRE6ATIT DE UN EDITOR· ~E't 60 Svi ~H 
?~~ tl+ p:::g:lî~a~if. (TAS~~g~ls ff!f:U6~AiJi'p=o SUI PR 
2~0 PRiNţ AT VAL '20°,VAL "19';'7't lET pt%•2020 1988 OVl)IU Sandor ': 60 SU! P 

R 
240 LET pf•"2004ALE6E O OPTIUNE'1 60 SUI ~R 
245 PAPER VAL •7•, INK HOT PI 
250 LET AS•INKEYt . 
260 IF A$•"!" THEN 60 TO VAL 0 4000° 
270 JF AS•"2" THEN 60 TO VAL '3000' 
280 IF AS•'3" THEN 60 TO ~AL '5000' 
290 JF AS•'4' THEN LET pf•'l30SP•ntru r•intrar• ln protr•• tast•ti 60 TO 10°1 6 

O SUJ Prt STOP 
300 60 TO YAL 0 250' 
-'199 STOP 

1000 REII IIJ)W 
1010 PAPER VAL wfl91: INK VAL wtllOlt JRISHT VAL •Silii 
J020 LET al~VAL w$( TO 211 LET bl•YAL •Sl3 TO 4): LET yl•VAL •tf5 fO 611 LET 11• 
VAL ..Sl7 TO 81 
1030 FOR i•I TO rl 
1040 PRINT AT. al+i-1,lll;qfl TO 111 
1050 NEXT i ' 
1060 PLOT b1•8•1,174-•1•&: JRAW •1•&-3,0~ JRAN o,-,1•a+3t ,RAN -1Jt8+3,0: )RANO .,ua-3 
1070 RETURN 
1100 REII CLIIJW 
1110 LET Al•VAL NSII TO 21: LET l!•YAL NSl3 TO 4)1 L,! Y!•YAl Nfl5 TO 61t LET li ;r~~ ~~~7o!f ~~•y~~~ER VAL NfllOI: INK YAL Nf(9l: IR16HT VAL NS!ll! 
1130 PRINT DVER !;AT Al+O,Jl+l;Qfl TO 11-211 NEXT O 
1135 PAPER VAL 11$(911 JNK VAL Nt(IOI . 
1140 FOR 02 Yl-2 TO I STEP -.I 
1150 PRINT OVER O;AT Al+O,Jt•119tl TO Xl-21: NEXT O 
1160 RETURN 
2000 REN PRW)!i 
2010 PRINT AT VAL p$(1 TO 21,YAL ptl3 TO 4111 LET p$•pl(5 TO I: FOR , ■ t TO LEN P 
t-1 STEP 2 
2020 POKE 23607,2371 PllINT OYER O;pt(pl;CHRt 81 
2030 POKE 2~607,2401 PRINT OVE~ l;ptl,+111 
2040 NEIT p 
2050 IF LEN pt/2•1NT ILEN ptt21 THEN 60 TO 2070 
20b0 POKE 23607 , 2371 PRINT OVER o:,s<LEN pf): 
2070 POKE 23607 ►60 
2080 11ETURN 
3000 REII TIPA 
3005 IF L•NOl PI THEN LE~ PS••l306"AGARULE ! NU E· INCARCAT NICI UN TEXT !!!': 60 

SUI PR: 60 TO VAL "7000" 
,,10 LE? pf•"l!OICE SET lE CARACTERi JORESTI?lt-31'• 60 SUI PR 
3020 LET 0•0 09180513271":' 60 SUI NDII 
302S lE î PS•'IOl91-CARACTERE NORNALE' : 60 SUI PR . 
3026 LET Pt•'l!l92-CARACT-ERE INCLINAtt•, 60 SUI PR 
3027 LET PS="l2193-CARACHRE IIARETE'1 68 Slii PR 
3029 LET Cf•INKEYS ' 
3030 IF Ct<•1• OR Ct>'3" THEN 60 TD VAL "3029" 
3032 LET s•t=VAL cf 
303~ !'APER VAL .'7°: lNK HOT PI 
3040 LET pf•'l~ICE IIARIIIE DOl!ESTJ?fl-31", 60 SUI PR 
3042 LET 11$• 0 10170512511': 6D SUB w»w 
3044 LET Pf•'!1181-CARACTERE ~ARI": so ·sut ~R 
3046 LET Yf•"12182-CARACTERE ~IJLCCII'~ 60 SUI PR 
3041 LET P$• 0 13l83-CARACTERE ftlCI": 60 SUI PR 
J050 LET cf•lNKEVt 
3052 JF ct<"t' OR c$) 0 3" THîW SC TO YAl 0 3050' 
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3052 lF ct<·t• OR ct>•s· lHEN &O TO VAI. •3050• 
3053 LET a1r•YAL c$ 
3Q54 PAPER YAL •7•1 lN~ ~GT PJ 
3058 LEl p$••1301TIPARIRE LA CITE RIN»URJ?•r 60 SUI PR 
3060 LET pS••t402<,•ntru LAST WORD introdu 01•1 60 SUI PR 
3070 POKE VAL '23607",VAL '237'1 lNPUT R1 POKE YAL •23607.,YAL "&o• 
3100 t.EJ PS•"l610PRE6ATESTE tl'IPIH"ANTA !•r 60 SUI PR 
3110 LET P$•"17llAPOl APASA O TASTA !"1 60 SUI PR 
3115 PAUSE VAL 1•1 PAUSE NOT PI 
3200 ~ANPO"!ZE USR VAL '60000' 
3210 LPRINT CHRS VAL "l7"+CHRf "AR+CHRf VAL 'l6'+CHR$ (SET)1 

~ia~1ţîKf,v~hK;6~l~ 7 :b~~o:Q~~E~:Lv;t0~g~~}~~r ~&~Epe~f ~:~6ot~~~Î;kve~L·!~J~~l~A 
3230 RANtO"IZE USA VAL '60600• 
lJOO LET WS•'l2100512171'1 60 SUI VDW 
3310 LET Pf•'l411TEXTUL E TlPARIT !!!'1 60 SUI PR 
J~qq 60 TO VAL •7000• 
40GO REN INCARCARE 
4020 LET pS•"IIOIINTRODU NU"ELE TEXTULUl•1 60 SUI PR 
40311 LET pS•'l201 (ppntru urHtorul t.xt doar ENTERl'1 60 SUI ~, 
404( POKE YAL "23607',YAL •231•1 INPUT LINE Af: POKE VAL ·23607',VA ·oo· 
4050 IF LEN AS)YAL 'JO' THEN LET Af=ASI TO VAL •10•1 
4055 IF As • •• THEN LET ~••'1301CAUTA" UR"ATORUL TEXT': 60 TO VAL "4070" 
4060 lET PS• ' 1301CAUTAN TEXTUL ••Af 
4070 60 SUI PR 
4080 )YER HOT Pir LET NS•"l4010322271'1 60 SUI WDN-
4090 11ANDOIII ZE USR VAL ''60500• 
4091 l'RINT AT VAL "15",VAL '2"; OVER NOT PI:" • 
4092 lET zt•'': FOR t•VAL 0 60551" TO VAL '60560" 
4094 I~ PEEK i<YAL "32' OR PEEK i>VAL "127' THEN LET zS•zf+ 0 ?•1 80 TO YAL "4098" 
4096 LET tf•zS+CHRf PEEK i 
4098 Ni,XT i 
4100 IF PEEK VAL "605SO'<>VAL •3• OR PEEK VAL "60563"<>MDT PI OR PEEK YAL "60564 
'<>VAL '125" THEN LET p$= 0 l502A• 91sit1 "+z$+" aai caut~1 60 TO VAL "4150' 
4110 1r As••· THEN 60 TO VAL '4130" , 
4115 Lfl af•1f+' ' 
4120 IF 1S< TO VAL "lO'><>zf THEN LET p$•"1502Aa 91sit1 "+z$+" ••I caut•: 60 TO 
\/AL '4150' 
4130 LEr p$•'15021ncarc1 '+zs+• ai rabdara:1 60 SUI pr 
4140 LET O•USR VAL '60525°: 60 TO VAL 0 4200" 
4150 60 SUJ pr: 60 TO VAL '4090' 
4200 IF O•NOT PI THEN 60 TO VAL "4220" 
4210 LET PS•'l502TAPE LOADIN6 ERROR las· ca aai inc&rc"1 PRINT AT VAl 0 15",YAL 
'2':' ": 60 SUI PR1 60 TO VAL "4090" 
4220 Ler ·••'1503031&621"1 60 SUI WdNt LET p$•'1604TEXTUL '+Zf+" ESTE INCARCAT": 
60 SUI PR 

4225 LEI L•PEEk VAL '60561'+PEEK YAL '60562"•VAL "256" 
4230 60 TO VAL •1000• 
5000 REi SALVARE 
5010 IF L•NOT PI THEN LET PS•"l306"A6ARULE ! NU E INCARCAT NICI UN TEXT ! 1 !" : 60 
SUI PR: 60 TO VAL "7000' 

so~ LET p$•'12011NTRODU NUNELE TEXTULUl'1 60 SUI PR 
5040 POKE VAL "23607',VAL '237": INPUT LINE AS: POKE YAL "23607',VAL "60" 
5050 IF AS••• THEN 60 TO VAL '5040' 
5060 JF LEN AS>V~L "10' THEN LET A••Af( TO VAL "IO"l 
5070 Lf.T PS•' 1303SALVA" TEXTUL ' ♦ AS, 60 SUI Pfl 
5080 SAYE A$CODE VAL '32000',L 
5090 LET WS•"l5070318271'1 60 SUI NDN: LET PS•"1608TEXTUL "+Af+" A FOST SALVAT!" 
t &O SUI PR 
5499 60 TG VAL "7000' , 
7000 RE" &ATA SUIU 
7100 FAPER VAL '6"1 INK YAl •1•1 LET 9$• 0 2004 "1 60 SUI pra PAPE~ 

VAL "I": INK YAL "6'1 LET Pf•"2004 -41PASA O lASTA "1 60 SUI ,R 
7110 PAU6E VAL "!'1 PAUSE NOT PI 
7120 LET •••·oaoo113270l·c 60 SUI VAL •1100· 
7130 PAPER VAL '6'c INK VAL •1•1 LET pf•'2004 •: 80 SUI pr~ PAPER 
~AL •1•, JNK VAL '6": 60 TO VAL "240" 
9495 60 TO VAL '7000' 
9998 SAYE "LPRINT ET3' LINE VAL "9999°1 SAYE • LPRJNT ovi3"COtE YAl 0 59998",YAL 
•2466'1 JEEP YAL ".l",YAL "10": STOP 
9999 LOAJ ··co,E I RANDOIIIZE USR YAl- "6040o•c LEî1•NOT 1'l1 60 TO VAL ·1~· 
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•HISOF1' BE:~~3M2 A95~1'!DLER• 
if. SPECT~Ui'I 

.Copyright <C> ffISOFT !983,4 
All ri~hts r&s~rved 

Ul I 
~i!l ll 
:se; 
40 

LOAD HE~DER 

EC34 
Et:S:.:i 
EC57 

. ECSB 
EC5» 
EC5E 
EC61 
EC63 

U 1100 
:DD2186EC 
3Elll0 
37 
CDS605 
3iSF1 
C'? 

Table u:sed1 

Sir! START 
60 
76 
Sfii 
90 

Ulii 
118 

-25 -f r DIIII 

ORB 
L);\ 
LD 
LYi 
ser:: 
Cf<i.L 
.Jfit 
Rf.;T 

.-. - 117 -

611151!19 
:liE • 4H!IIU 1 · 
Ilii:.eEC86 
A,#11115 

(iflâ5So 
NC,fH'ART 



•HISOFT 6ENS3"2 ASSE"ILER• 
ZX SPECTRU„ 

Copyrleht «C> HISOFT 1983,4 
All.ri9hts r•••rv•d 

P••• 1 •rrors, 88 

EC6D 
EC6J> EJ>!5191EC 
EC7t J>J>21897J> 
EC7!5 3EFF 
EC77 37 
EC78 CD!568S 
EC71 8118088 
EC7E D8 
EC7F 81FFFF 
EC82 C9 

18 I 
28 I 

. 38 I 
48 
se 
68 
78 
88 
98 

188 
118 
128 
138 

P••• 2 •rrors, ee 

T•bl• us•d• 13 ~ro■ 

LOAD TEXT 

OR& 
LD 
LD 
LD 
SCF 
CALL 
LJ> 
RET 
LJ> 
RET 

68525 
·»E. <•EC91> 
IX,.7D88 
A,•FF 

•11!5!56 
1c.•eee9 
C 
IC,.FFFF 
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•HISOFT G~NS3"2 ASSENBLER• 
ZX SPECTRU" 

Cc.p:,right: CC> HISOFT 1983,4 
All ri,;hts r1tstrr·v•d 

Pas• 1 errors1 01!1 

19, 
'2111 • LPRINT TEXT 
3111 I 
4B ' autor, 
5111 ' Ovidiu SANDOR 
6111 I 

ECJ.18 70 ORG 6061111!1 
ECll8 211111!17» se LD HL,•7Dl!l9 
ECi!B 1164bl!l 91!1 LD DE,0111064 
ECBE BEIU 100 AAA LD c.•1111 
li'CC0 960111 110 LD 1.•00 
ECC2 7E 121!1 BJlll LD A, <HL> 
ECC:S CD0FE» 131!1 CALL HHH 
ECC6 7E 14111 LD A, (HL) 
ECC7 FE20 150 CP •2e 
ECC9 3827 1611 JR C,EEE 
ECCB FE80 178 CP •sa 
ECCD 33 ; 1) 180 JR C • DDD 
ECCF FE9111 190 CP •90 
ECD1 3019 21111!1 JR NC,DDD 
ECD:S E5 210 PUSH. HL 
ECD4 cs 2211 PUSH IC 
ECD5 6F 230 LD L,A 
ECD6 261110 24111 LD H,08111 
ECD8 11181111118 258 LD BC,.11111811 
ECDJI ED42 260 SIC HL,ltC 
ECDD lil11'ilED 271!1 LD BC,•ED19 
ECEB 29 280 ADD HL,HL 
ECEt 29 291!1 ADD HL,HL 
ECE2 89 31111!1 A:OD HL,BC 
ECE3 1!1604 311!1 LD B,004 
ECES 7E 321!1 cec LD A, <HL) 
ECE6 23 331!1 INC HL 
ECE7 0s 341!1 DEC B 
ECE8 20FJ 35111 JR NZ,CCC 
ECEA C1 368 POP BC 
ECEB El 370 POP HL 
ECEC 04 38111 DDD INC B 
ECED 78 398 LD A,B 
ECEE FE4C!I 489 CP •40 
ECFIII 2808 41111 JR Z,FrF 
ECF2 23 420 EEE INC HL 
ECF3 lD 430 DEC E 
ECF4 20cc 449 JR NZ,BBB 

. ECF6 15 45111 DEC D 
ECF7 21!1C9 460 JR NZ,11:J 
ECF9 C9 470 RET 
ECFA 79 488 FFF LD A,C 
ECFB Ft0fil 49fil CP tt0e 
ECF.D 2888 51!18 JR NZ,668 
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ECFF' 23 5H INC HL 
EJ>IICI U) 52119 DEC E 
EJlel 2811 538 .JR NZ.AAA 
EJ)li!:S tS 548 J>EC D 
ElH\4 291S 55111 JR NZ,AAA 
EJ>B6 C9 569 REf 
EJtC7 :SElltJ> 578 866 LD "·· J) 

El)89 CJ>8FE:D 588 CALL HHH 
EJ>GC 911 598 J>EC C 
ED8J) t8EI 688 JR FFF 
EJ>8F ES 618 HHH PUSH HL 
ED18 D5 621!1 PUSH DE 
ED11 C5 638 PUSH JIC 
1!1>12 CJ>86EA 648 CALL •EA86 
l':D15 t:l 658 ;•op DC 
EJ>16 Dl 668 POP DE 
El>l7 El 678 POP HL 
E.H8 C9 68& RET 

Pass 2 errors, !I 

Tai,10 us•d• 93 fro■ 199 
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•HISO~T 8ENS3H2 ASBEN· LER• 
ZX S PECTRUi'! 

Copyright <C> HISDFT 1983,4 
All rivhts resarved 

Pass 1 mrrors1 88 

EBF8 
EDFl!l CD7Clll8 
EIF3 3.s 
EDF4 3ll 
EDF5 El 
EDF6 8UIF88 
EllF9 89 
EBFA Ell 
EllFB 2A3:D5C 
EJIFE 73 
EBFF 23 
Ecea 72 
EC81 C9 
ECJl2 31 
EC83 :SB 
EC84 CD8E82 
EC87 71 
EC88 FEF.F 
EC8A 29F8 
i::cec 3A:SASC 
EC8F FEFF 
EC11 2821 
EC1:S FE87 
EC15 281D 
EC17 FE88 

.·_EC19 2819 
EClB :SC 
EClC 32815C 
EC1F FD3688FF 
EC23 21172:S 
EC26 2242:SC 
EC29 AF 
EC2A 32445C 
EC2D FDCB■1FE 
EC31 C37D1B 

. EC34 33 
EC:S:S 33 
EC36 C3■313 

,18 J 
28, 
3111 s 
411 
58 
68 
7111 
88 
98 

11118 
118 
1211 
138 
148 
ll:18 
u,8 
179 
188 
198 zzz 
288 
218 
228 
238 
248 
258 
268 
278 
288 
298 
38■ 
:ne 
328 
339 
34■ 

.. 3:58 
368 
37■ 
388 
39■ XXX 
4H 
418 

P••• 2 errars1 88 

ON IREAIC SOTO 

684111111 
•ee7c 
SP 
SP 
HL 
1c.•1111aF 
HL,!IC 
DE . HL 
HL. <•SC:S'.IH 
(HL) ,E 

_ HL 
<HL> ,D 

OR8 
CALL 
l>EC 
DEC 
POP 
LD 
ADll 
EX 
LD 
LD 
INC 
L:D 
RET 
DEC 
DEC 
CALL 
LD 
CP 
.JR 
Ll> 
CP 
.JR, 
cp · 
.JR 
CP 
.JR 
INC 
Ll> 
Ll> 
LD 
LJ> 
XOR 
LB 
SET 
.JP 
INC 
INC 
.JP 

SP 
SP 
•112aE 
A,E 
•FF 
NZ,ZZZ 
A,C.:SC3A> 
•FF 
z.xxx 
.97. 
z.xxx ••a z.xxx 
A 
c•:scau .A 
<IY+8> ••FF 
HL,.2:517 
!·5C42>;,HL 

<•SC44),A 
7, <J;Y+l> 
•tB7l> 
SP 
SP 
•ta:s 

· __ Table ased1 163 
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Sa 11ti• ca un litCr.an cocapllPt (SCREEN$> OCUP.a 6912 baiti <614-4 

i~fcr~•tit + 768 atribut•>• Dit 11Ulte ori este nec-ar ca intr-un 

pr09raJA sa exist~ ••i multe SCREENS-uri, Prtt9atite din tiap cu 

un produs adecvat (ART STUDIO, ARTIST, etc.). tn ACQ•t c.u insa 

•Pat,ul de ~eao.-iv ,x:upAt de SCREEN$--uri ar fi prea 111&res de ex. 

p=tru 4 SCREENS--u.-j 2?b4e b.iti, ceea ce la,;a doar epro,iiaativ 

i~ K li~er1 pentru prOQrafllUi BASIC. E.te nectt11ara deci mel!IOrarea 

ac•stor- SCREENS-uri intr-o forma compactata. 

Prograll'K.ll COHPACT SCREENS realiz~aza aceasta co-actare la 

- , ~p, de octet. cuntorizind nUMarul d• octeti consecutivi 

1dent1c1 si memorind contorul r .... pectiv si valoarea octetului. 

ln f1n~I ~• 111emoreaza in primii doi octeti ai zonei numarul de 

gru e a6ttel raalizat. 

Ieaginea unui SCREENS co,npactat in 11Mtiaorie1 

--------------------
I cit09r Cl 01 I C2 02 Cn 0n 

50000 50002 50004 

For~• de COll>Pactare pe-mito restaurarea SC.<EENS-ului pe 

ace•asi cal e. Schema lo9ica a restaurarii SCREEN$-ului: 

Cc,- e U t..io i nea .al9oritt11ilor de cOfflpactare si restaurare a 

fost testat~ ·9 -in r<Hllizarea progr.,,,.lor BASIC respective, com­

~•ctar•a s i r•~taurarea decurgind lent. apoi au fost realizate 

rutine!• respec iv• in cod •asina. Rutina de co1111>actare are 160 

baiti iar cea t!• restaurar• 52 bai ti. puti,1d fi eventual scurta­

t•. Pri o fo& t as,uablata la adresa 65324 iar a doua la 654&4. 

P ntn.i r eal izar„a ,-..,.taur...-li unui SCREEN$ co,np.actat. incar-

cat la adresa ADR trebuie r•alizat, 

POr~ 65494',ADIH2-25ottINTI (AJ>R+2) /256) 

POKE 65495,JNT<<ADR+2l/2l56> 

POKE 65498,ADR-256*INT(/UlR/256> 

POKE 65499.INT<ADR/256) 

noi • nor,na l : 

Obs. EKista SCR€EN$-uri pentru care aceasta metoda d• c,,_actare 

nu da rezultate bun., zona ocupata de SCREEm-ul c~actat 

fiind aai aar• d• 6912 baiti. 

la c:.on,pac.i..-e, 
ln ace~t caz. ttvident, -
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I RE" 
2 RE" CONPACT SCREENS 
3 REII 

li CLEAR 65323: JORDER 11 PAPER 21 INK 61 CLS 
21 60 SUI 2811 
31 PRINT AT 1,11 INK 2;1 LOAD ··co»E 6532' 
41 CLS 1 60 SUI 21111 PRINT AT 4,1 ; lNK ~:•Pre91teste c11at1 cu SCREENS -u l"' ' 

pentru coap1ct1t• 
111 LOAD ··scREENS 
121 RANDONllE USR 65324 
1511 LET cit•PEEK SHll♦2,6•PEEK 51111 
161 LET cit•cit•2+2 , 
171 CLS 1 60 SUI 2111: PRINT ••••• Au fost ocup1ti1•1 INVER~E l1cit 1 INVERSE I 

1• octeti•··•• 1dic11•1 INVERSE l;cit/11241 INVERSE 11 K"1 PAUSE I 
175 IF cit>6912 THEN 60 TO 1111 
176 PRINT ••• Rest1urez SCREENS -u11•1 PAUSE I 
177 IF INKEYS••D• THEN 60 TO 211 
178 IF INKEYs••N• THEN 60 TO 189 
179 IF CODE IINKEYSl•7 THEN LET 1dr•l711 60 TO 611 
181 PAUSE I: 60 TO 177 
189 PRINT ··•salvez SCREEN-ul coap1ct1t?IY/Nl•1 PAUSE I 
191 IF INKEY$••y• THEN 60 TO 411 
191 IF INKEYf••N• THEN 60 TO 511 
192 IF CODE tlNKEYfl•7 THEN LET 1dr•1711 60 TO 611 
199 PAUSE 11 60 TO 191 
211 RANDDNIZE USR 65484 
211 PAUSE I 
221 60 TO 171 
411 CLS: 60 SUI 21111 PRINT ·••···· ••pr•t•t••t• caseta pentru s1lv1t• · ·•1,tes1 

-SCREENS CO"PACT 51111,•1cit 
411 SAYE "SCREENS CO"PACT·coDE 51111,CIT 
511 CLS: SO SUI 2111 
511 PRINT • • •·•·• Alt SCREENt 1••• YtN•1 PAUSE I 
521 JF- INKEYS•"Y" THEN 60 TO 41 
531 IF INKEYS•"N" THEN STOP 
541 IF CODE tlNKEYfl•7 THEN LET adr•Sll1 80 TO 611 
551 PAUSE 11 60 TO 521 

'611 CLS 1 60 SUI 2111 
615 PRINT AT S,81 PAPER 11• 
611 FOR i•6 TO l61 PRINT AT i,7; PAPER 61• ";AT i-1,261 PAPER 
I I• •: NEXT i 
621 PRINT AT 7,91 INK 11 PAPER 61.NARINEL SERIAN•1AT a,121•profesor•1AT 11,121• 

TI"ISOARA•1AT l2,8;•str.HEIE nr.38/l/7•1AT 14,ll;•tal,961/59964• ,ai: ~~~s~ ~~,~~s.i.,9.1° adr IECONPACTARE!!!····· "!tit1·>6912•1 P 
AUSE I: BD TO Slp 
1999 PAUSE I 
2111 PRINT AT ILBI PAPER 51 INK 11 IRIBHT 11• CONPACT SCREENS •1AT 1,121 PAPER 7 -
1 l~K l1"INFD-IY87•1 RETORN 
9999 ·sAIIE ·co■pact • LINE 11 SAYE •co■pactOJJ•coJE. 65324, 2111 YERIFY •co■,act • 1 V 
ERIFY •:o■pactOJJ·coJE -
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l :E= (IElll'LU !fl:!!!!!'M:î~E 
3 REft 
5 CLEAR ,s,se1 LOAI "d~coap"COIE 6S414: LOAI "JCREENI coap"COIE ••••• 

li PAPER 61 IORIER 51 IWK 21 CLS 
2Ş PRINT AT 4,IIL"IECOKPACTARE' 
30 PRINT AT 6,2: SC~EENS -ul co■pactat ta AIR" 
48 PR!Ni AT 8 li"POKE 65494 ADR•2-256•lNTIIA~~+:l l256>"1AT 11,1:"POKE 654 tS,tN!114JR•21/Z5~l•1~T ll,l: 1PCtE 6S49S,ADR-2S6•J~TIAIRl256l"1AT 12,11"POKE 654 

"1,INTIAORl2S61° 
!HI P:llllT A'T 1~.1,•a,au,,_. Ct! RAIDOIUZE USR .i,5434• 
61 PRINT AT l~.1; 0 tlEKPLU: 0 1AT t7,61"AIR•41G81"1AT 21,ll;"Apasa o tasta•: PAUS 

E 01 LEî 1dr•4ia&e1 60 SUI 1181 
78 RAKDO~l!E USR 6S4S4: PAUSE Ir 60 TO li 

•?<19 StOP 
till POKE 6S494,adr•l-2S6•1NT l{edr+2l/2S61 11:, POKE 65495,J•T Cladr+21/256l 
11;•1 f'()t([ o54'18,dr-256•JNT ladr/251,l 
1131 ,oit ~5499,IIIT l1dr/2Sol 
1141 RETURII 
~'9" SAYE '••·4•coep• LINE I: SAYE "i•coep"CODE 65414,Si: SAYE "SCAEENS co■e"COD ( ., •• ,.ssea: PRl~T Al l,t1 FLASH ll YERIFY ·: YEAIFY ••• deco■p": YERJFY deco .,·c~tE I VERIFY "6CREEN$ cup"CODE 
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•HISOFT GENS3N2 ASSE~~LER• 
zx SPECTRUi'! 

Cppyrtght <C> HISOFT 1983,4 
All r , "3ht;; resl!rved 

Pass 1 error-st /lj(ij 

10 I 
20 COMPACT ~CREEN$ 
30 
40 autor: 
50 MARINEL SERBAN 
60 

FF2C 70 ORG 65324 
FF2C DDES 80 PUSH IX 
FF2E FDES 90 PUSH IV 
FF30 F3 100 Dl 
FF3! FD2l52C3 i10 LD IV,50002 
FF35 DD210040 120 LD Ilt,16384 
FF39 110100 130 LD DE s 1 
FF3C 2HH00 140 LD HL, 1 
FF3F DD7E00 150 LD A, ( I X+0) 
FF42 lil1FF1A 160 LD BC,6911 
FF45 DDBE01 170 ALT CP <IX+l> 
FF48 2838 180 JR Z,EGAL 
FF4A FS l</0 PUS PUSH AF 
FF4B 7A 200 LD A,D 
FF4C FE00 210 CP III 
FF4E 2816 220 JR Z,NIC255 
FF50 F:03600FF 230 LD (IV+0> ,255 
FF54 Fl 240 POP AF 
FFSS FI>7701 250 LD <IV+1),A 
FF58 FD23 260 INC IV 
FFSA FD23 270 INC IV 
FFSC cs 280 PUSH BC 
FF5D 1116FF 290 LD B,255 
FFSF 1B 31110 B255 DEC DE 
FF60 10FD 31111 DJNZ B25S 
FF62 Cl 32111 POP BC 
FF63 23 330 INC HL 
FF64 18E4 . 34111 JR PUS 
FF66 7B 350 l'UC255 LD A,E 
FF67 FE00 360 CP 0 
FF69 280E 370 JR Z,OCT)I 
FF6B Fl 38111 POP AF 
FF6C FD731110 390 • LD <IY+0) ,E 
FF6F FD7701 400 LD (IV+U,A 
FF72 23 410 INC HL 
FF73 FD23 420 INC IV 
FF75 FD23 430 INC IV 
FF77 1801 440 JR LDA 
FF79 Fl 450 OCTV POP AF 
FF7A DD7E01 460 LDA LD A, CIX+1) 
FF7D 111!110Î!I 470 LD DE, 1 
FF80 1801 480 JR NEXTI 
FF82 13 490 EBAL INC DE 
FFS3 DD23 500 NEXTI INC IX 
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FF85 •• SUI J>EC IC 
FF86 F!I 528 PUSH AF 
FF87 78 S3C., LI> A.I 
FF88 J1 54111 OR C 
FF89 FE08 550 CP 0 
FF81 · 2se:s ~60 JR Z,CONT 
FF8D F1 570 POP AF 
FFSE 18B5 580 Jll' ALT 
FF?0 7A 590 CONT LD A.D 
FF91 FE08 680 CP " FF93 2817 61111 JR l,MI255 
FF95 FD3600FF b21l LD l!V+01 ,255 
FF9'1 Fl 630 POP AF 
FF9A FD7701 640 LD !IV+ll,A 
FF9J> FD23 650 INC IV 
,-.;:-.:;r ..... _,,.,. 

I.,.__. 6t:0 INC IY 
FFAt cs 670 PUS"I BC 
FFA2 lllbFF 680 L D !'1,255 
FFA4 111 690 DECDE DEC DE 
FFA5 UIFD 70111 DJNZ DECDI:'. 
FFA7 Ct 710 POP BC 
FFA8 23 720 INC HL 
FFA9 FS 730 PUSH AF 
FFAA 18E4 740 JR CONT 
FFAC 71 750 1'11255 LD A,E 
FFAD FEllle 76ill CP III 
FFAF 28111A 77(/J JR Z,OCTY1 
FFJ1 F1 780 POP AF 
FFB2 FD7300 79111 LI> <IY-+111),E 
FFB5 FD7711J1 8111111 LD (IY+11 ,A 
FFl8 23 810 INC HL 
FFB9 181111 821!! JR LDA1 
FFBI Fl 83111 OCTY1 POP AF 
FFIC DD21511lC3 840 Ll>At LD I)(, 580111111 
FFC8 1)1)751110 850 LD (IX-+01,L 
FFC3 DD7401 860 LI> <IX+l>,H 
FFC6 FI 870 El 
FFC7 FDE1 888 POP lY 
FFC9 Dl>Et 898 POP IX 
FFCI C'i 'i88 RET 

Pass 2 errors: 08 

Table usedt 159 froa 236 

- 186 -



•HISOFT 6ENS3"2 ASSENBl€R• 
ZX SPECTRUN 

Copyrivht (C) HISOFT 1983,4 
All rivht• raserv•d 

Pas• l errorsa 88 

18. 
28 RESTAURARE 
30 ' SCREEN$ CO"PACT 
48 ' 50 I a .utorr 
60 • l'IARINEL SERBAN 
71!1 I 

FFCC 81!1 DRS ' 65484. 
FFCC f5 90 PUSH AF 
FFCD C5 101!1 - PUSH JiC 
FFCE J)5 lUI PUSH J>E 
FFCF ES 121!1 PUSH HL 
FFDl!l DDE5 131!1 PUSH Il( 

FFD2 FDES 141!1 PUSH IV 
FFD4 DD2152C3 150 LJ> IX .s0aa2 
FFD8 EJ>4.8511C3 16111 LD BC • (51!1011111) -
FFDC 21004111 178 LJ> HL,16384 
FFDF IIB 1811 • DEC BC 
FFE8 C5 190 INCA1 PUSH BC 
FFEl DD460111 2111111 LJ> JI, UX+II) . 
FFE4 J>D7E81 218 LD A, <IX+l> 
FFE7 77 2211 INCA LD <HL> ,A 

.FFES 23 238 INC HL 
FFE9 10FC 248 DJNZ INCA 

.FFEB Cl 258 POP .- BC 
FFEC 1)1)23 268 . INC IX 
FFEE J>D23 278 INC IX 
FFFfil 0B 28111 DEC BC 
Flf"Fl 78 2911 LD A,B 
FFF2 Jl 1 38111 OR C 
FFF3 28EB 31111~ JR NZ, INCAl 
FFFS Fl>El 321!1 POP IV 
FFF7 J>DE1 338 POP IX 
FFF9 El 34a POP HL 
FFFA Dl 358 POP DE 
FFFJI Cl 368 POP BC 
FFFC Fl ✓ • 378 -POP AF 
FFFD C9 3sa· RET 

Pass 2 IH"Torsa 118 

Table used1 36 fro• 159 
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Stt poate realiza o scriere pe 64 coloane si fara a folosi 

produ-le specializate <BETA BASIC, l'IEGA BASIC. etc.> • . 
Ac-t lucru•• realizeaza foarte usor prin venerarea a doua 

••tur. dE caracter• (stinge, dreapta>, fittc:are c.aracter- ocupind 

in ac-t CIU doar Jua.t&te din caracterul nc:r-1 BASIC Spectru•• 

Ex-lu: 

stinva 

• ! ' • ! 1 • ! 

.Prin -repunerea • dau& ţ•tfel de car&ctere <:ar, i-ar), 

folosind OVER 1 - v• r-liz• sc:rier- •i-l• pe .64 coloane. 

Cele doua -turi OCuPa 1336 bai ti <2•768) • 

. Provruiul 64col64000 . indica dau& .:aduri de ut · li zar• • 

•c-tor ••turi &vind acelasi afectasc:rier- - 64 col0&ne. In 

priaul caz - calculeaz& pentru fiecare caracter seţul - din care 

fac• part• si - realizeAZ& -traverea lui. Din cauza calculelcr 

•c-t aod de t1Criwr• -t• -i · 1.-.t. In cel d-al doil- caz 

scrierea - fac• ault -1 r-id prin incarcar- celor- doua 

set.uri la adr_. care nec-it& doar t1Chiab&rea continutul.ui 

v&riabilei 23607, pe d• o parte, iar pe de alta parte prin 

realizarea scrierii cu pasul 2 luind alternativ un caractar 

stinge, unul dreapta. Ac:-t lucru nec-ita in final un t-t in 

plus pentru ultiaul caracter. 
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In alllb~l• cazuri~• va ~ran5M&t• sub for,,.. de sir de carac­

tere info,-•atia car• trebuie scrisa. 

Ex-lu de apelar•1 

100 LET a•••Ex•-lu d• scrier• pe 64 coloane• 

110 PRINT AT 10,201:GOSUB 1000 

Presupunind ca rutJna de scriere„ afla la linia 1000 (vezi 

programul 64co164000) p• ecran•• va scrie incepind cu coloana 

~o din linia 10. 

Seturile de caractar-• in9uste •• pot realiza folosind unul 

4Jn produsele specializat• (ART STUJ>IO, ARTIST,•tc.>. 
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l 11€11 
2 REII SCRIERE PE 44 COLOANE IM IASIC 
Z RF.!'! 
4 )Ef fM ptxl•,-256•1NT lt/2561 
5 DEF FN ~l•l•INT Cx/2561 
q ClE/lR ~39q9 

10 LOAD •s~turl"CODE 64891 
JO LET setl•b374~: LET ••t2•64512 
'19 CLS 

IS0 fOR 1•0 fO 2: liT kc81 LET tJ•••TEST scri•re 64 coloane in !ASIC" E R 6 E 
dec: ~e ?Oct~ lucr,+ 1 GO SUI 509: NEXT 11 PAUSE 9 

128 LET af•'AICDEFGKlJKLIINOPORSTUVWXVZabcdefghijklanopqrstuvwxyz"1 CLS: LET I• 
3: LET ~•ii GO SUB 5101 LET af•"! t I$ l & ' I I • < > • - + ■: ' ? I• I ••. 

, '1 tET l•b1 SO SUJ 5891 PAUSE 8 
13~ LET at=•t I 2 3 4 5 b 1 8 9"1 LET 1•19: LET k•7i 60 SU) 5811 PAUSE 0 
l4Z LET al•' TEST ~criere s1i rapida ~i TRECERE pe linia ur1atoare SETUL ALFABE 

TtC;AICDEFGHlJKL"NOPORSTUVMXYZ • abcdefgh!jklnnop~rstuvwxyz - SETUL NU"ERlC:0123 
4~6Jl9 - CARACTERE SPECIALE:!ttSll 0 ll.<>A•+•1"?/+.1••,•1\{)[J": CLS: PRINT AT I 
1,7;: GO SUI iese, PAUSE O 

Jly POKE 23b9a,e, POKE 23607,61 
2110 STOP 
•~' RE" rutina scritra lenta 
581 FOR j•l TO LEN •• 
51~ POKE 23686,<FN pl5etll AN: j/2()!NT <Jl21)+!FN p(set21 AND j/2•1NT fjf211 
521 POKE 23b07,(FN q(setll AND Jt2<>1NT (j/2ll+IFN qlset21 AND j/2•1NT ·(j/21) 
536 PRINT AT l,k+INT ((J-11/21; OVER l;a$(jl1CHR$ 8;".": NEXT j: RETURN 
,,, RE" rutina scriere rapida · 

100• POKE 23606,0: FOR j•l TO LEN af-1 STEP 2 
1e1e POKE 23607,2491 PRINT i$(j); 
1120 POKE 23687,252, PRINT CHRS 8; OVER l;a$1J+l1; 
1930 ~ElT j 
1840 JF LEN af/2zlNT CLEN aS/21 THEN RETURN 
1850 POKE 23607,24'1: PRINT ~$(jl1 RETURN 
'19'1'1 \,AVE "b4colb088' LINE 11 SAVE "seturi "CODE 648111,1531,: YERlFY '64col641H" 
1 YERi"FY 'seturi 'CODE 
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9.2. 5. WI NDOWS 

ln practica 1111.1ncii de pr09r-•r• •xista de- •ituatii in 

car• in care 1PCranul devin• insuficient pentru afisarea tuturor 

dat•lor.De exetM>lu la lucrul interactiv cu utilizatorul pentru 

afisarea unor indicatii suplimentar• in cazul aparitiei unor 

erori -u pentru a - isarea -niurilor. 

Pentru a putea rezolva aceste 5ituatii se r..:urge la supra­

pun.rea peste ecranul curent a unor ferestre in care se vor 

afisa diversP- infar-111atii.Dupa utilizar• portiunea de ecran se 

reface cu vechile date. 

Aceasta .... toda este cunoscuta sub denumirea de "WINDOW 

· TEHNIC"si s-a extin• odata cu aparitia calculatoarelor personal ­

profesionale,de e><P&'lnPlu pe IBM PC,ANIGA,APPLE,ATARI 1040ST. 

Firma AP:,t.E si ATARI au impleaentat aceasta 111etoda in sistemul 

de eperar• al produselor lor. 

Pentru utilizarea acestei Metode si P• calculatoarele compa­

tibile SPECTRUN - creat o rutina de salvare si restaurare a 

portiunilor de ecran. 

Pr09ra,nul -te relocabil Cruleaza la orice 

utiliz•r- lui trebuie•c definite doua functii : 

adresa>.Pentru 

etic. DEF FN WCA,B,C,D)=USR adr.rDEF FN RC)clJSR adr.+10 

unde adr. reprezinta adrna de incarcare a programului. 

Priaa functie salveaza iar a doua r-taureaza portiuni de ecran 

Para .... trii A,B,C,D au ur111atoarele secnnificatii: 

-A coordonata y a coltului de 5US ( in caractere 

-B coordor1-1ta >< a coltului de sus 

-c nUlll&r"Ul de linii 

-:D nuaarul de coloane 

AP•lurile succesive ale functi•i FN N are ca efect salvarea 

•--••telor intr-o 1;tiva de tip LIFO si deci functia FN R 

r-taureaza ulti- fareasta.Pentru d„carcar•• 

folos..te functi• FN Rin aed r-etat (pr09raaul 

stivei se 

9e5tiooeaza 

-i• eliberind utilizator~! de aceasta sarcina>.l•Plicit se 

pat salva 7000 de octeti.In caz de depasire se genereaza eroarea 

G No rOOM -fa..- · line 

"arirea di-•iunii stivai - face înainte de pri•• lansare cu 

POKE adr.+381.dia-INT(dia/256>•25b si 

POKE adr.+382,INTCdia/256) 
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~ ff~ llll!~!l!I 
s :iri! 
, LEî 11•' "1 DEF Fff wlt,b,t,dl•USR 50000: DEF 

fN ;(l•USR 50010 . 

1i t{ÎP1s•·o:011ooq1;1•1 so sus 9000: PAUSE o· 
!S LEî if•"w,e••• c~ aer~••'• cu~ ~st~ 1nacest aoaentdetl sa vede• cea f 

ost in itHeqnita ta f.ti! ! ! ": 60 SUB 'i5C0 
20 ?AUSE O: LfT it~'Q20J!410oll": GO SUB 9h00: iET af="fereastra A DOUA INCERC 

A~ CEVA't 50 SUB ~500 
2~ ~EM it••>2c-)c~l:îc->li,,;2c->•luoq;2c->rlun§:1c->pap;lc->ink;lc->=O-ulta w1 

ndOl\i ·. >0„P!'E.tYeJt:a f-ereastr1 
30 PAUSE Ot lii ~=~N ftţ) 
'10 PAUS€ O 
99 tET K•FN Rt): PAPER 7 

ji)O STOP 
9500 lET al•2•<•l-21-!lEN af-INT (LEN aS/((x!-21•2ll•2•txl-2l): LET a$=a$+xS! TO 
•!) 

9502 LEî )l•LEN ,$/C2•!xl-21l 
qso• FOR j•l ~o jl: LET j$•af((j-il•2t(xl-2>•1 TO j •Z•(xl-2) ): PRINT AT yo+j,xo+ 
I; 
q5ob fOR ,~t 'D (r.1-2!~2-I STEP 2: POKE 23607,249: PRINT IS(il;: POKE 23607,252: 

PR!Nî C~fi$ S, OVER l;i$!1+ll;: NEXT I: NEXT j: POKE 23607,60 
9599 RETURli 
•&OO LET 1o•YAL tfll TO 21: LET ro•YAL i$C3 TO 4l: LET xl•VAL if(S TO 61: LET yl 
•VAL i H7 TO ill 
9b 1 0 PAPER VAL IJl9): INK VAL if(JO) 
%20 I.O i•O: iF lEN iS>IO THEN LET i•VAL i$tlll 
963(l lF; îliEN LET x•Ft! w(so,yo,xl,yi): Pll!NT AT 21,0;'x•";x: REII txl~col:(x+ll 
•l inlcoitul st1nga susl 
91,32 LET U•UC TO xi): FOR i•yo TO 1o•Yl-l: PRINT AT t,xo:IS: NEXT i i~~~1PLOT 8•xo•1,174-8•10: DRAW Stxl-3,0: DRAW 0,3-yllp: DRAW 3-xl•B,O: DRAW O,y 

'16'1'1 RETURN 
9798 CLEAR 499991 LOAD ''CODE: LOAD ''CODE : 60 TO 1 
9999 CLEAR: SAUE 'WDH,bas" LINE 9998: SAVE "WDW,com"CODE 50000,250: SAVE '64col 
·co~E ~4000,1536: VERifY 'KbW.bas': VER!FY ··co»E: VERIFY '"CODE 
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•HISOFT 8ENS3M2 ASSENILER• 
ZX SPECTRUM 

Copyf"ivht <C> HISOFT 1983.4 
All ri9ht.s reserved .. 
P••• t ef"f"OP"SI 118 

19 
· 211 ' IONl>ON 

31 ., 
48 J •ut:or: 
:58 ' GHEORGHE ILCAU 

"" J 
e11111e 70 ORG a 
••111111 F3 80 DI 
111001 21831111 9111 L l) HL,BEGIN 
881114 1119 188 ADI) HL.IC 
11181115 ED7::SJ85C 11e LI> (23728>.SP 
81111119 F9 12111 LI> SP,HL 
!HIBA El 138 REL POP HL 
111891 7C 148 LD A,H 
888C 15 150 OR L 
811181) 2881) 16111 JR l,RELOUT 
IIIBF 89 170 ADJ> HL,IC 
81111111 SE Ul8 LD E, (HLl 
811111 23 198 INC HL 
8812 56 28111 LD D,<HL, 
811113 El 21111 EX DE,HL 
8814 89 228 Al)]) HL,IC 
8815 El 238 EX DE,HL 
8816 21 248 DEC HL 
8817 73 25111 LJ) <HLl ,E 
8818 2::S 268 INC HL 
11111119 72 27111 LJ> <HL> • I) 
1111!11 A 18EE 288 JR REL 
lllllllC EJl711111:5C 29111 RELOUT LJl SP, (23728> 

3111111 
••2• 3EC3 318 LJ> A,.C3 
11822 328811111 32111 Rl LD Cllll ,A 
811125 32111AIIII 3:;0 R2 LJ> C 10 l , A 
1111128 21588111 34111 R3 LI) HL , SAIIE 
11111121 2281118 3:511 R4 LD < 1 l ,HL 
882E 21 DEIIIII 36" R:5 LD HL,LOAD 
111"31 221111111111 3711 R6 LD < 11 l, HL 
811134 21831111 38111 R7 LD HL,IEGIN 
811137 22711111 398 R8 LD (ENDl ,HL 
1183A ED4B7Dlll 488 .R9 LD IC, (COUNTl 
l?Gl3E FI 418 EI 
@183F 23 42111 INC HL 
811148 119 43111 AJ>D HL,1lC 
,f)841 311111D 448 JR NC,SAVE 
8843 17 45111 OR A 
fH!44 EJ>42 4611 SBC HL,BC 
81146 El · 478 EX DE,HL 
•• 47 21FFFF 48111 LI> HL,4tFFFF 
•a4A J7 4911 OR A 
.84J ED:52 51111 SJC HL,DE 
8841) 227D81 518 R18 LJ> ICOUNTl,HL 
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S211 
111159 J>D2A015C 539 SAYE LJ> IX, ceSCl!IB) 
11854 DD46114 549 LD a,<IX+4) 
11857 DD4E8C 5511 LI> C, (IX+12) 
1185A C5 5611 PUSH IC 
elll51 1)1)5614 57111 LI> I>, CIX+2111) 
985E Dl>5ElC 588 t..D E, <lX+28> 
111861 D5 5911 PUSH DE 
8862 CD5481 6111111 R19 CALL flULT 
911165 2A7Dlll 61111 R1t LI> HL, CCOUNT> 
111868 17 628 OR A 
11869 El>52 6311 SBC HL,DE 
88611 3882 649 JR NC,R12 
1Ht61> CF 658 RST •8 
ll86E 8E 6611 J>EFJ 14 
11186F 227D81 679 Rl2 LI> <COUNT>,HL 
8872 2A718t 688 R8 LD HL, CENI» 
1875 Dl i,.911 POP DE 
111176 Cl 788 POP IC 
1'1177 711 718 LD 04L> ,B 
81178 23 728 INC HL 
11879 71 7311 LJ> <HL>,C 
8117A 23 748 INC HL 
8871 72 758 LJ> (HL> ,.J> 
81l7C 23 768 INC HL 
81171> 73 778 LJ> <HL> tE 
8l17E 23 788 INC HL 
887F ES 798 PUSH HL 
8888 DJ>Et 888 POP IX 
8982 Cl88 . 819 RLC I 
88-t4 Cl98 828 RLC I 
8836 c199 838 RLC I . 
881\8 Cl81 848 RLC C 
99nA Cl81 858 RLC C 
881ic Cl81 868 RLC C 
89aE cs 878 EXT PUSH IC 
881IF J>S 888 PUSH J>E 
88'18 78 898 LJ> A,1 

\ 8891 CDl122 988 CALL •2211 
'8894 41 918 LD C,E 
889!5 8688 928 ·LJ> 1,8 · 
8997 J>J>ES 938 PUBH IX 
8899 Dl 949 POP DE 
889A CJ>C288 958 R13 CALL SALINE 

·9e9i, J>S 968 PUSH DE 
8B9E. DDE1 978 POP IX 
8111A8 Dl 98111 POP DE 
88A1 Cl 998 POP IC 
88A2 3E88 1888 LI> A,8 
88A4 88 1818 ÂJ>J) A, I 
88AS 47 1828 LI> J,A 
88A6 15 1838 DEC J) 

88A7 28ES 1848 JR NZ,EXT 
88A9 2A7981 1858 R14 LD HL, (START> 
■■AC 1>1>7588 1868 LD <IX+8) ,L 
88AF 1>1>7481 1878 LD <IX+l) ,H 
8812 DDES · 1ea9 PUSH lX 
8814 2A718l 1898 R1S LD HL, <END) 
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0017 22791111 1108 R16 LD <START I ,liL 
001A E3 1110 EX CSPl ,HL 
fltl!Ul 23 1120 INC HL 
1&01C 23 1130 INC HL 
fl0BD 227101 1140 R17 LD (ENDl ,HL 
VIIIIC0 Cl 1150 POP BC 
oec1 C9 1160 RET 

11 70 
011C2 3E08 1"180 SALINE LD A,8 
0111C4 CDD30111 1190 R18 CALL SAL1 
B0C7 25 1200 DEC H 
0111C8 84 12UI ADD A,H 
1110C9 lF 1220 RRA 
l!IIIICA 1F 1230 RRA 
lillilCB 1F 124111 RRA 
111111cc E61113 125111 AND 3 
IIIIIICE F6S8 126111 OR •sa 
0111D0 67 127111 LD H,A 
l!IIIID1 3Elll1 128111 LD A, 1 
IJIIID3 E5 129111 SAL1 PUSH HL 
IIIIIID4 cs 13111111 PUSH BC 
llll!ID5 EDBIII t3UI LDIR 
1!1111D7 C1 132111 POP IC 
IIIIIID8 El 133111 POP HL 
lllllD9 24 1341!1 INC H 
llllllDA 3D 135111 DEC A 
llllDB 211F6 1::;6111 JR NZ,SAL1 
IIIIIIDD C9 137111 RET 

13811 
8111DE 1398 LOAD EQU $ 

8111DE 2A791111 141110 R2111 LD HL, <START> 
8111El 44 14UJ LD B,H 
IIIIIE2 4D 142111 LD C,L 
110E3 7C 143111 LD ' A,H 
BIIIE4 B1 1448 OR C 
1110E5 ca 145111 RET z 
IIIIIE6 46 14611 LD B, <HL> 
IIIBE7 23 147111 INC HL 
BllE8 4E 148111 LD C, IHL> 
88E9 23 14911 INC HL 
88EA 56 15111111 LD D, <HL> 
0111EB 23 1518 INC HL 
IIIIEC SE 1528 LD E, <HL> 
IIIIIED 23 153111 INC HL 
0111EE E5 15411 PUSH HL 
IIIIIEF DDE1· . 155111 POP IX 
IIIBF1 C5 1560 PUSH BC 
IIIIIIF2 D5 - 1570 PUSH DE 
lll!IF3 CDS481 1581!1 R21 CALL PIULT 
1118F6 2A7Dlll1 159111 R22 LD HL, <COUNT) 
ll0F9 19 161il0 ADD HL,DE 
80FA 227D81 161111 R23 LD <COUNT>,HL 
llllllFD Dt 162B POP DE 
llllllFE C1 16311 POP BC 
IHIFF CBlllll 164lll RLC B 
lll11l11 CBIIIIII 165B RLC I 
811113 CBlillll 166B RLC I 
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111111!5 CB01 1679 RLC C 
tl11117 CUll 1680 RLC C 
8109 CS0I 169111 RLC C 
01''9 C5 1701.'! LEXT PUSH IC 
111 l!lC D5 l 710 PUGH DE 
8HIID 78 1720 l!) A,J 
81'!1E CDJ! 122 1 r:;e c,-.1.L •22J11 
11111 l 41 1740 L !' r: • E 
111112 8600 17S~ L D B,0 
1111 I 4 EB 1 H,0 EX I•E ,HL 
8115 DDE5 1 771.) PU!:~--t I X 
l!l 11 7 Et 1780 po;:-, HL 
8118 CD3801 1790 R24 CI\L L UJLlNE 
011B E!> 1800 PUSH rtL 
011 C DOE 1 18Ul POP J X 
0 l IE Dl 1820 POP DE 
01IF CI 1831a POP !?C 
012111 3E88 184111 LD A,8 
8122 80 1850 AI>D A , B 
0123 4 · 1860 LD ll,A 
8124 15 1870 DEC D 
111125 20E4 1880 JR NL.LEXT 
IIJ127 SE 1890 LD C:, ( HLl 
0128 23 1900 lNC HL 
8129 56 19!0 LD D, <HI.,) 
012A 23 192il INC HL 
tll12B 2A7981 1930 R'26 LD HL, CSTART> 
tll12E 22781111 1940 R27 LI> CEND>,HL 
8131 El 195111 EX l)E,HL 
111132 227901 1960 R28 tD <START> ,HL 
111135 44 1970 LD l,H 
111136 4D 1980 LD C,L 
0137 C9 1 <;9to, RET 

2880 
11138 3E@B 201â LOLlNEc. LD A,8 
013A CD4q.e1 2020 R25 CALL LOLl 
tll13D 15 2030 DEC l) 

813E 82 2840 ADD A,D 
813F tF 2850 HHA 
111140 tF 2060 RRA 
111141 1F 211170 RRA 
0142 E6111:S 211180 ANtl :s 
8144 F658 2(091!! OR •sa 
0146 57 2181'1 LD D,A 
0147 3E0t 2110 LD A, 1 
01-49 D:S r 2120 LOL.1 PUSH DE 
li!!14A C5 2138 PUSH BC 
111141 EDlllil 2140 LDIR 
814D Ct 215C POP BC 
014E Dl 2lb~ PIJP DE 
014F l4 21,0 It,i (' I) 

0150 .3D 2180 t •EC A 
0151 2'11F6 21 9('1 JR NZ,LOL1 
0153 C9 2200 F\ET 
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22UI 
22211 

,9154 869:S 223■ l'IULT LD •• :s 
111:16 6. 224a LD L,E 
81:17 AF 2259 XOR A 
IH58 67 2269 LD H,A . 
9159 Cl1A 2279 l'IULTl RR I) 
9151 31112 221!8 JR NC,,.ULT2 
9151) ES 2299 PUSH HL 
lllSE· 3C 23119 INC A 
1111:SF 29 23111 l'IULT2 ADD HL,HL 
9168 JIJF7 232111 llJNZ "ULT1 
9162 21112l!llil 233111 LD HL,9 
9165 17 2348 OP. A 
11166 2005 23511 JR Z,"ULTE 
111168 I) l 2368 HULT3 POP DE 
etn9 19 2!71 Al>I> HL,DE 
816A 31> 2388 DEC ~ 

9161 211FJ 2398 JR NZ,t1ULT3 
8161) 54 2488 11Ul.TE LD l>,H 
1116E SD 24111 LD E,L 
1116F 29 :H2lil ADD HL,HL 
111179 29 2438 ADI> HL,HL 
11171 29 24411 Al>l> HL,HL. 
11172 19 245111 Al>D HL,DE 
9173 11116111■ 2468 LI) DE,6 
9176 19 347111 AJID HL,DE 
9177 El 24811 EX DE,HL 

. 8178 C9 2499 RET 
2599 

8179 9899 2519 START DEFW 8 
9171 9889 2529 ENJI DEFW 8 
9171) ·sau 2538 COUNT JIEFW 7989 
817F 891118 254111 DEFW 8 
8181 88118 2559 DEFW 9 
11183 738■ 2:568 IESIN DEFW R■+l 
8185 2399 2579 DEFW Rl+l-
8187 26911 2588 DEFW R2+1 
11189 2998 2599 JIEFW R3+1 
9181 2ca9 261111 DEFW R4+1 
111181) 2F811 2618 DEFW RS+l 
918F 32119 2629 DEFW R6+1 
9191 35911 26311 DEFW R7+1 
11193 3899 264111 DEFW R8+1 
8195 3C911 26511 DEFIII R9+2 
81'17 4EIIII 2668 DEFW R19+1 
11199 6689 26711 DEFW R11+1 
11191 7899 2688 DEFW Rl2+1 
8191) 91119 26"■ DEFW R13+1 
919F AA88 2709 DEFW R14+1 
91Al •sea 27111 l)EFW R15+1 
1111A3 18119 2729 DEFW R16+l 

.111A5 IE88 27311 DEFW R17+1 
81A7 t5ae 27411 DEFW Rl8+1 
1111A9 631118 '275111 DEFW Rl9+1 . 
IIIAI DF811 2768 J>EFW R28·d 
91AI> F41111 27711 IIEFW R21+1 
IIIIAF F798 2788 IIEFW R22+1 
81111 Fllll8 27911 J>EFW R23+1 
111113 1'191 2889 l>EFW R24+1 
e1•5 3„111 2818 :DEFW R2:5+1 
81B7 2CB1 2128 l>EFW R26+1 
8U9 2F81 28:SII DEFW R27+1 
e1p 3381 2848 J>EFW R28+1 
81 I) •••• 2a:511 DEFIII III 
81BF 2868 ENT $ 
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9.2.6 64col-Z80 

Pe•c•lculator-ul TJN-S si HC-85 caract...-ele se for-•za 
• 1ntr-0 -trie• de 8x8 puncte.Aceasta conduce la tKrierea a 32 de 

caractere pe un rind.Nari-a de 8x8 puncte a fost aleasa d• 

catr• fir•a datorit& si-litatii algoritaoului de afisare(se 

eli•ina ault• calcule datorita conformatiai ecranului ) . 
Caract...-ele sint insa prea late si n-.tatice.Nu - respecta 

prapor-tia standard da 6/10. 

Unele pr09ra- foloslHK: rutine praprii da scriere d• 5x8 

punct•<•icraprint>.daci 51 caractere pa rind.Algoritmul -t• mai 

lent dar c.,.act...-al• sint -i „tatice si lizibilitatea sPorita. 

Scriear• a 64 caractere pe un rind(un car-act...- pa 4x8 

puncte) asta un c~roais intra viteza,lizibilitata si est1ttica. 

Acest aod da seriare este adecvat pentru cei care p,-09.--aza in 

Pascal sub ~~ilatorul HP4TN,liniila sur- puţindu•• alinia -i 

SP,.. int..-ior existind posibilitatea tnridentirii unor structuri 

iabricata. 

· P,-09,-&,DUl este scris in limbaj -•ina avind o lungi- da 

1100 octeti inclusiv satul da caractere.Se incarca i-licit da 

la adresa oS760 sinu „ta .-alocabil.Nu distruge caracterele 

9rafica definita da utilizator.Nu par■ita seriarea cu OVER.INK, 

INVERSE.PAPER,Fl.ASH,BRJGHT daoaraca toate varificarila facute cu 

prvir• la instructiuni ·l• da -1 -sus duce la pi.,.d..-- vitezei. 

l'lai j09 •• va prezenta ■odul de lan-.-e sub HP4TN. 

LOAD.HP4TNt6• ' ~ 

-in HP4TN - .-a-unda la TOP of RAH? cu oS760 

-la -aritia cursor~lui •>• - tastaaza B <ENTER' 

-din BASIC -,incarca rutina •o4co1-zso• 

LDAJ1•64col-Z8O•CODE si 

RANI>OttlZE USR 637701RANDOl'tIZE USR 24603. 

P,-ograaoul paata fi folosi~ cu sute- st in BASIC.La aparitia 

unei ...-ori - reface canalul 6 si textul va apar- cu 

caracter-al• -tului da 64(caracterela vor fi dublata>.Pantru 

inlatur.,-aa ac-tui n-juns - va inrtoduca POKE 23607,60 care 

coauta pa set.ul standard de caract..-e.Deci daca c.-nalul K (canal 

de eroare st input in partea inferioara a ecr-,ului> nu -t• 
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fol011it - poate scrie P• 64 caractar-• sl in BASIC dar nW11al in 
cadrul unui pr09raa nu si fol011ind coaenzi dir.ct•.In continuare 

- prezint& sec:venta d• utilizar• a rutin•i in BASICa 
•tic. RANDOt1I2E USR 637701REl1 sci.,-• P• 64 caractar-• 

•tic •. POl<E 23607,60sREJ1 r•venir• -t standa,-d inaint• 

de tar-ainarea progra,nuhii. 

Progr-■ul poat• fi c~l•tat · prin 

instructiunilor d• culoare. 
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•HISOFT GENS3N2 ASSENBLER• 
zx SPECTRUl"I 

Coprrivht <CI HlSOFT 1963,4 
Al I rivht!! rt!Slt'r"vf!!-d 

P•"'" l ~rr or11 r 11111 

1111 ' 20 64 COL 
·3e 
49 •utor: 
50 ! 6HEOfiGlfl: ILCAU 
611 ; 

F9FD 70 POS EQU t,3<;97 

F8D4 80 ORO b37illll 
F~J)• 7 l lHH'!l!l 98 LD HL.il 
F8D7 22FDF9 10111 LD <PO~>.HL 
F8DA 2teeF9 11 fi) LD HL.63744 
F8DD 22365C 12111 LD <'.?3606) ,HL 
F8E0 2t : 7F8 130 LD HL,!':NTRY 
F8E3 22BB5C 1411) LD <23739>,HL 
F8E6 C9 150 RET 
F8E7 CD89F«;i 161!1 ENTRV CALL FETCH 
F8EA FE2e 170 CP 129 
F8EC 311152 181!1 JR NC,AJILE 
F8EE FE06 199 CP 6 
F8Flll 384C 2fil0 JR C,QUEST 
F~F2 FE111E 210 CP 14 
F8F4 3948 220 JR NC.QUEST 
F8F6 21FAF8 230 LU HL,TABLE-6 
F8F'i '5F 2411 LD E.A 
F8FA '""" 250 L D D,11 
F8FC 19 2olll ADD HL,DF. 
F8FD :SE 270 LD E, <HL> 
F8FE 19 280 ADD HL,:OE 
F8FF E9 29111 JP <HLI 

3111!1 
F991!1 1!18 3111 TABLE DE:.FB TABLEI-$ 
F'i81 3D 320 DEFB QUEST-t: 
F'i1112 12 33111 DEFB LEFT2-$ 
F'it!I~ IB 3411 DEFB Rl6T2-$ 
F904 11 358 DEFli DOWN2-$ 
F905 22 360 DEFI UP2-• 
F'i96 38 3711 DEFB QUEST-• 
F'i87 28 381!1 DEFB CRLF2-$ 

390 
F91118 ' 79 41!0 TABLEI LD A,C 
F'i09 E6F8 4111 AND X 111110111111 
F911ll 4F 420 LD C,A 
F99C 210801!1 43E LD HL,& 
F'Jl!IF 1119 440 ADD HL,JC 
F 9 ii! 44 4511! lD Jl,H 
F9t 1 4 I) 460 LD C,L 
F912 BB 4711! DEC l!C 
F~!3 C9 460 RET 

491! 
F9l4 111B 5811 LEFT2 DFC BC 
F915 llll 518 lll:C JIC 
F916 3AloF9 52111 L:> A, <SPOT> 
F919 3D 5"!!' DEC A 
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F9tA 3216F9 5411! LD (SPOT ) .A 
F91J> C9 55l'l RET 

56111 
F91E C9 57111 RIGT2 RET 

58111 
F91F 214901! 5911! DONN2 LD HL,64 
F922 09 600 ADD HL,BC 
F923 44 61.0 LD B,H· 
F924 4D 620, LJ> C,L 
F925 01 630 DEC IC. 
F926 C'I 640 RET 

651!1 
F927 .C0FF 661!1 UP2 LD HL,-64 
F92A 09 670 ADD HL.IC 
F92B 44 681!1 LD D,H 
F92C 4J) 699 LD ·C.L 
F92D t!IJl 71ifll DEC IC 
F92E C9 711!1 RET 

• 720 
F92F 79 73111 C~LF2 LD A,C 
F930 E6CIII 740 AND . 192 
F932 4F 750 LD C,A 
F933 213F08 76111 LD HL.63 
F9:S6 1119 770 ADD HL.BC 
F937- 44 788 Ll> l,H 
F938 41> 79111 LD C,L 
F939 AF 8011 XOR A 
F93A 3216F'J 81111 LD - (S~Tl .A 
F93D C9 820 RET 

8311 
F93E 0D 84111 GUEST · DEC IC 
F93F C9 S51D RET 
F948 FE8111 860 ABLE CP .-128 
F942 303J! 87111 JR NC,UD6 
F944 C5 880 PUSH BC 
F945 6F 891! LD L.A 
F94lo 2688 900 LD H,111 
F948 29 9111 ADJ> HL,HL _ 
F949 29 92Gt ADD HL,HL 
F94A 29 938 ADD HL,HL 
F941 ED51365C 940 LD DE.(23606) 
F94F 19 950 Al>D HL,JIE 
F950 El 9611! EX DE,HL 
F951 Cl38 970 SRL .B 
F953 CB19 988 -RR C 
F955 F5 999 PUSH AF 

.F956 78 181118 LD A,:il · 
F957 1117 11u8 RLCA 
F958 87 U12B RLCA 
F959 87 1838 RLCA 
F95A 47 184111 LD B.A 
F951 218848 1858 LJ> HL,.4088 
F95E 1119 18l..9 ADD HL,BC 
F95F 111608 111178 LD B,8 
F961 Fl 1880 LOOP POP _AF 
F962. F5 11119111 PUSH AF 
F963 1A 1180 LD A,(DE) 
F964 380A 111111 JR C,INVERS 
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F966 E6F0 1120 AND 240 
F968 4F 1 Î30 LD C,A 
F969 7E 1140 LD A, (HL) 
F96A E60F 1150 AND 15 
F96C BI 1160 OR C 
F96D'77 1170 LD ( HL) , A 
F96E 1808 1180 JR CICLU 
F976 E60F 119111 INVERS AND 15 
F972 4F 120111 LD C,A 
F973 7E 1210 LD A, <HL) 
F974 E6f"0 1220 AND 240 
F976 .B1 1230 OR C 
F977 77 1240 LD <HL),A 
F978 24 1250 CICLU INC H 
F979 13 1260 INC DE 
F97A 10E5 1270 DJNZ LOOP 
F97C Fl 1280 POP AF 
F97D Cl 1290 POP BC 
F97E C9 t31HI RET 
F97F D6A5 1310 UDG SUB 165 
F981 D2100C 1320 JP NC,•Ct0 
F984 3E3F 1330 LD A•?• . . 
F986 C340F9 1340 JP ABLE 

1350 
1360 

F989 ED4BFDF9 1370 FETCH LD BC, <POS,> 
F98D 2192F9 1380 LD HL,PUT I 

F991!1 E3 1390 EX (SP),HL 
F991 E9 1480 JP <HL> 

1411!1 
F992 1113 142111 PUT INC BC 
F<;,93 21FF1115 143111 LD HL, 1535 
F996 B7 1440 OR A 
F<;,97 ED42 145111 SBC HL,BC 
F999 300E 1460 JR NC,NSCROL 
F99B 29 147111 ADD HL,HL 
F99C 381115 148111 JR C,SCR 
F99E 1111111000 1490 LD BC,111 
F9Al 18J6 151110 JR NSCROL 
F9A3 CDFEIIID 151111 SCR 

' 
CALL •DFE 

F9A6 1111C005 152111 LD BC,1472 
F9A9 ED43FDF9 1530 NSCROL LD <POS>,BC 
F9AD C9 154111 RET 

P•••• 2,errors: 111111 

•NARNING• SPOT absent 
Table used1 243 fro■ 322 
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'1.2.7. COPV R0'1011/ROB01R~ 

Una din cele mai importante probleme in interfat ~rea calcula 

torului peroorh"ll cu impri:r-?:!.nta ~t'=" aceea a realiz:arii U11!•i 

copii grafice a imaginii de pe monitor. 

Ca lculatoarele persooale compatibile Spectrum Tim-S si HC-85 

au impleme~tata instrucliunaa COPY dar ea nu poate fi utilizata 

decit -f i e pe 1:r1p,·im'-'nta SCAMP 93.35 (Ti.11"1-S), -fie pe ZX Printe­

tSpec ·; -, si HC). In ,=lu$. la ambl~la e;:1sta un ~ingur tip de CO?Y 

fara a r>erMite li s tarea in fo,-mat • .. •,.r1abil. 

Aceste li,nitari ale instrucliun11 COFY precum si 

in scoala di s punem si de alte tiriur-i de imprimante 

TRON 6-313) au impus r~alj ~ dr~a ~ n Qi rutine c•re 

cc,pierea ·9rufica si cu format var1~btl: 

faptul u , 

CR0!11Jl1/ROIHJ-

5a perm1 ti.~ 

maricne un PiY„l pe monitor%un punct li!< impri111ant.a 

111arime 2 un pi :«•1 pe monitor•patru puncte la imprimanta 

TRUE VIDEO 

INVERS VIDEO 

Dw>a incarcarea progra!11Ului <BASIC +rutine) apare un meniu 

care solicita aleg~rea unei oPtiun i : 

incarcare SCREEN$ cu HEAD 

1ncarcare SCREENS ţar a HEAD 

salvare SCREENS (salvarea ,.., face fa,·a HEAD) 

tiparire SCREEN$ 

La alegerea ultimei optiuni ~e trece la alegerea formatului 

de tipar1re. 

Rutina pentru imprimanta RDBlîTRON 

o ~ t iunea pentru TRUE/INVER3 VIDEO> dar 

nu are imPlP~entata 

acest lucru ~e poate 

realiza foarte uso:r prin comoleme.1~.:11rea întregului ecran. 
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l REft COPY ROftOft 
2 RE" •utori 
3 RE" "ar!u1 GRAURE 
4 RE" 

10 IORDER 01 PAPER 01 INK 71 CLS 
20 LOAI "copyRO"O""CODE 50000 
30 CL5 1 JEEP .05,71 IEEP ,05,9 
40 PRINT AT 1,41 IRl6HT 11 PAPER 61 JNK t1•••• cop,RO"O"? l9&7 •••• 
50 PRINT AT 5,11 JRISHT 11 PAPER 41 JNK O•"Opt1unl1'1 PRINT AT 7,21 INK 41 PAP 

IR 0&"1 -lncarc••• SCREENS cu HEAD"1AT 9,2:'J -tncarc•r• SCREENS far• HEAD"iAT 
1,21 • ·••·•••• SCREENS "1AT 13,21"P •tlp•rire SCREENS '1AT 15,21"• • STOP 

60 JF INKEYt••• THEN 60 TO 60 
70 LET oS•INKEYS: IF ot•"I" THEN 60 SUI 10001 60 TO 30 
80 LET of•INKEYS1 IF oS•"j' THEN 60 SUI 20001 60 TO 30 
90 LET ot•INKEYt1 JF ot•••• THEN 60 SUI 30001 60 TO 30 

MO LET ot•INKEU1 JF of•'p" Tl!EN 60 SUI 40001 GO TO 30 
l!O LET ot•INKEYS1 Jf ot••a• THEN STOP 
120 SO TO 60 

I001l CLS: JEEP ,05,41 JEEP .05,61 PRINT AT 21,01 FLASH l1'Lod SCREENt ••• '1 RA 
.,o~IZE USR 503501 PRINT 10; FLASH 1,·,, •• s an, t.,., PAUSE 01 RETURN 
2000 CLS I JEEP ,05,5: JEEP .05,7: PRINT AT 21,01 FLASH l1"Lo•d SCREEN$ ••• •, RA 
NIO"tlE USR 503621 PRINT 101 FLASH l;"Press •n1 ke1"1 PAUSE 01 RETURN 
3000 CLS I JEEP .05,10: JEEP .05,121 PRINT 10: FLASM l1'Start tape then pres• an 
f k•1 ••• •1 PAUSE 01 CLS: RANDO~l?E USR 503751 «ANIO"IZE USR ~03871 RETURN 
4000 ~LS I JEEP .05,151 JEEP . 0:1,171 INPUl IO;'Forut ? 11,21 1ft IF lfOI ANI f -
<>21 !HEN 60 TO ♦OOO 
4005 rOKE 50000,f 
4010 JEEP ,05,171 INPUT 101 'True •ideo 10) In•• video 12551"1t1 

lf lt(>O AND t<>25SI THEN 60 TO 4010 
4015 PlKE ,0001,t 
4020 l.:EP .05,141 INPUT IO;"Nr. HHPlare '?";n . 
4025 PkJNl 101 FLASH l1'Press I te, if you •r• re1dy,,,•1 PAUSE 01 RAfltDNIZE USR 
50375 . 

4030 f(IR 1•1 TO n1 RANIO"IZE USR 500031 NEXT 11 RETURll 
9000 SIYE "co,,ROIIOM" LINE li SAYE 'co,,RONON'CODE 50009,400 
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•HISOFT 6ENS3N2 ASSE"ILER• 
ZX SPECTRU" 

Copyright <C> HISOFT 1983.4 
All r i 9ht11 r•••rv•d 

Pass 1 •rror111 111111 

flii 
28' I Routina HARDcopy 
311 • p•ntru RO"O" 
411 ' SII • autor 
68 ' DANIEL LUNBU 
711 ' C3SIII 8111 ORB 51111118111 

C3SIII 1111 90 N" DEFI 1 
C3S1 111111 1111111 "y DEFI fli 
C3S2 111 1111 NR DEFI 1 
C353 1118 12111 y DEFI III 
C3S4 3A5111C3 13111 RUN LD A. (N"> 
C357 47 14111 LD I . A 
C358 3Elll6 1511 LD A.6 
C35A IIIEIIIIII 16111 LD c.11 
C35C ac 178 Al INC C 
C35D -9111 1811 SUI I 
C3SE 28FC 19111 JR NZ.Al 
C3611 79 211111 LD A,C 
C361 3253C3 218 ·LD <Y> .A 
C364 1EIII■ 22111 LD E. ■ 
C366 8E88 238 A4 LD c. ■ 
C::S68 CD84C4 24■ CALL CADR-
C361 D5 25111 PUSH DE 
C36C 111111151 26■ -- LD •· »E.IUF 
C36F IIEII■ 2_7■ LD c.e 
C::S71 CD4SC4 28111 A8 CALL PREB 
C374 cs 298 PUSH IC 
C37:S CDJ>IC3 ::sea CALL CDJ>IF 
C::S78 Cl 31„ POP IC 
C::S79 ac 32111 INC C 
C37A 3E2■ 33111 LI> A.32 
C::S7C 19 34111 CP C 

, C::S7J> 28F2 ::sse JR NZ."8 
C::S7F ::SA52C::S 368 LJ> A.(NR) 
C382 47 378 LJ> l,A 
c::sa3 cs 38111. Alt PUSH IC 
C384 ::SE11 39■ LD A,e11 
C386 CD92Cll 48111 CALL LD 
C389 ::SE41 41111 LJ> A,.41 
C::S81 CD92C4 42. CALL LD 
C::S8E ::SE■■ 43■ LI> A •• _8111 
C39■ CJ>92C4 44111 CALL LO 
C393 3AS■C3 4S■ LI> A. (N") 
C396 CD92C4 46■ CALL LO 
C399 ll ■■Si . ,_478 LI> DE.BUF 
C::S9C ■E■■ - 48■ LD c, ■ 
C39E ::SAS■C::S 49■ A6 LJ> A, (NN) 
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C3At 47 s;,0 l.D B,A 
C3A2 tA 51~ A7 LD A, I J)E l 
C3A3 CJ>'i2C'i 520 CALL LO 
C~ :'16 10Ft\ 5'.:\0 DJNZ A7 
C3A8 13 :;-Hl INC DE 
C3A9 0J) S!:.0 DEC C 
C3AA 2 0F''.? Sf.C JR MZ.A6 
C3AC ~602 57~1 L~ li,2 
C3Ac 3E20 ~~se 41:' LD A, . . 
C3llS CD9'2C4 59l' CALL LO 
c::n, l 0 F"' :,1(1\J DJNZ 412 

C3!i5 Cl 61 V.. POP ll C 
C3~b 1111r.11 620 l.)JNZ ,-n l 

C3B8 C.D:,9C4 67-0 CP! i_ SNLT 
C3 Bl! Dl 640 POP DE 
C3Et 3A53C3 h 50 LI) .o,• ( V l 
C3B F 83 660 ADD A,E 
C3C0 5F 67111 Lll E.,A 
C3C1 3EC0 680 LD ;\. 192 
C3C3 111! 690 CP E 
C:SC'I 20A0 701'1 JR NZ,A4 
C3C6 C9 7 1 0 RET 
C3C7 0000 720 DEF;; 0 
C3C"I 00000000 730 LIN DEFW iii ,0 .0,0,0 ,iii 
C:SDS 0001'100015 740 BUF Dt:rw 0,0,0 
C3DB IIIF.:08 750 CGD F LD C.8 
C3DD 21D5C3 760 55 L D HL,BUFL 
C:SEl!I 3A53C3 770 LD A, (V l 
C3E3 47 7e111 LD :!! 'A 
C3E4 cs 790 S6 r·usH P.C 
C3E5 3/\S0C3 80?. I D A, (NHl 
C3E8 47 810 LD 8,A 
C3E9 7!: 820 S7 LD 

'' T t f:L) 
C3EA 07 830 q,LCH 
C3f:!! 1A 840 LD A, tDEl 
C3EC 1 7 85'11 RLA 
C3Ell 12 e60 ·. D nn:i ,A 
C3EE 10F9 870 DJNZ 57 
C3FU Cll1116 88 :i' f~LS (HLl 
C3F2 Cl 890 per, I-C 
C3F3 23 900 l lff HL 
C:SF 4 10EF 910 D:iNZ Sl, 
C3F6 3 A:'itC3 9::?0 I.D A.(M\ll 
C3F9 47 930 L I: Jl .A 
C3rA lA 940 LD A. <DE> 
C:';,F A!l 950 XOR Jj 

C::SFC Lb3F 960 AND #3F 
C3FE 1~ 0 1n Lll ( DC> ,A 
C3FF ! ?. 98~ INC DE 
C4~~ en 99(~ .rec C 
C401 ? 0D A l 0?1/1 JR uz. ~.5 
C4e;': C"I 1 010 RCI 
C.-1!~~ DD~lC'9C3 1 t.-~!.l,. r-AnF. LD I'< ,L !NII 
C408 79 1031'! +'15 LD A,C 
C409 e~. 1040 P.DD A,E 
C40A t>DE~ l 0:'>0 ?l! ~ H I '.I'. 
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!-, 40 C E1 1060 POP HL 
f: 40D DD7701 1070 LD (IX+U,A 
1;410 E6C0 UIMI AND IIC0 
C412 DD7700 1090 LD <IX+0>,A 
(:415 ED6F 1100 RLD 
C417 CB27 1110 SLA A 
C419 DD7700 112111 LD (IX+0>,A 
C41C 3E07 1130 LD A,7 
C41E DDA601 1140 AND <IX+l) 
C421 DDB601l 1150 OR <IX+0> 
C424 E61F 1160 AND lllF 
C426 DD7700 1170 LD (IX+0),A 
C429 DDCB0126 1180 SLA (IX+t> 
C42D DDCB0126 1·190 SLA < I X+t > 
C:431 3EE0 1200 LD A,.E0 
C433 DDA601 1210 AND C I.X+t > 
C436 DD770t 1220 LD CI X+l> ,A 
C439 DD23 1230 INC IX 
C43B DD23 12411 INC IX 
C43D IIC 1250 INC C 
C43E 3AS3C3 1260 LD A, (V) 
C441 19 1270 CP C 
C442 20C4 1280 JR NZ,AS 
C444 C9 1299 RET 
C445 DD21C9C3 1300 PREG LD IX,LINII 
C449 FD21DSC3 13111 LD IV,BUFL 
C44D 3A53C3 13211 LD A, (V) 
C4511 47 13311 LD B,A 
C451 DD7Elll 13411 A9 LD A, <IX+l > 
C454 s1 · · 13511 ADD A,C 
C455 6F 136111 LD L,A 
C456 DD7Elll0 137111 LD A, (IX+II) 
C459 CE411 138111 ADC A,.40 
C451 67 139111 LI) H,A 
C45C 7E 141110 LD A, <HL > 
C45D FD7711111 1410 LD <IV+la>,A 
C46111 DD23 1420 INC IX 
C462 DD23 14311 INC IX 
C464 FD23 144111 INC IV 
C466 111E9 14511 DJNZ A9 
C468 C9 1460 RET 
C469 3E1B 1470 SALT LD A,.11 
C46B CD92C4 1480 CALL LO 
C46E 3E5B 1490 LD A,.51 
C470 CD92C4 1500 CALL LO 
C473 3E31 151111 LD A,.31 
C475 CD92C4 1520 CALL -LO 
C478 3E65 153111 LD A,.65 
C47A CD92C4 154111 CALL LO 
C47D 3E11 15511 LD A,.11 
C47F CD92C4 15611 CALL LO 
C482 3E51 15711 LD A,.51 
C484 CD92C4 1588 CALL LO 
C487 3E311 15911 LD A,.3111 
C489 CD92C4 161111 CALL LO 
C48C 3E611 161111 LD A,.6111 
C48E CD92C4 162111 CALL LO 
C491 C9 1638 RET 
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C4?2 C5 U,49 LO PUSM •c 
C4Y3 2!" 16~8 CPL 
C494 4f' 16!,0 LD C,A 
C4~5 Ji!IFE 16?fi Lt IN A• ( *FE> 
C4~1 C117F 1688 BIT 7,A 
C49'7 28FA 1698 JR Z,L1 
C4'9B 79 170111 LD A,C 
C49C CB!IF 17UI RES 7,A 
C'l"!E J>3E2 1720 OUT <•E2>,A 
C4A~ CJFF 1731! SET 7,A 
C4A2 »3E2 1748 OUT <•E2>,A 
C4A4 c:nF 1750 RES 7,A 
r: 4A6 D3E2 t 760 OUT (9E2),A 
C •4AS Ci 1771!1 POP BC 
C•\A"il cq 1780 RET 
5:Ul0 1791.'?. !lUF EQU 9581118 
C4AA 188111 END RUN 

F'avs 2 crrorst 00 

1'<111:!le U1ltid: 264 .froa 366 
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, ~ ~f~ COPY ROIO'iRON 6313 
' REII 

40 CLEAR 49990 
50 EORDER O: PAPER 01 INK 7: CLS 
60 LOAD ··co»E 50000 
70 CLS: BEEP .05,7: BEEP .05,9 
80 PRINT AT 1,4; 11RIGHT !; PAPER 6; 1,; ,: !;"ut conRO EOTR0 •1 !9eS 
90 PRINT AT 5,1; iR!GHT !; PAPER 4; PH' C•"Opt;un i: ': PR;>, i ,; ; 7, :' : 

ER Oi"l -1ncarcare SCREEN$ cu HEAD";AT 9,2; 1J -i nc, rc,r• SC~ EE~) l 1r1 
1.2; s -salvare SCREENt ';AT 13,2;"p -t1parire SCREENS ";AT !~.~=•• -

100 IF INKEYs=•• THEN 60 TO 100 
110 LET oJ=lNKEYf: IF os-·1· THEN 
120 IF os=•j· THEN GO SUB 180: GO 
130 JF os=•s• THEN GO SUB 190: GO 
140 IF ~s=•p• THEN GO SUB 200: 60 
150 !F os••·· THEN STO~ 
I &O 60 TO 100 

GO SUB 170: GO TO 70 
TO 70 
TO 70 
TO 70 

• ♦ . .. 

[f1 • 1 · S)~p 
>'EA= , 4~ .; 
s r•p ' 

17~ CLS : BEEP .05,4: BEEP .05,6: PRINT AT 21 ,O; FLAS~ l: 'Loa1 SEFEf.rli .•.. F.A 
NDONIZE USR 50350: PRINT 10; FLASH !; "Press anr rey"; PA US C: •.l : i, Ei iJR N 

180 CLS: !EEP .05,5: BEEP .05,7: PRINT AT 2!,0; FLASH ! :'Load SC~EENJ ... . R~ 
NDOMIZE USR 50362: PRINT •O; FLASH I; "Pre ss anr r~y•: P~USE (•: RET UQI' 

190 CLS: BEEP .05,10: BEEP .05,12: PRINT ~O; FLASH !:"Start tape t heo oress a~ 
r key,,.•: PAUSE O: CLS: RANDOM!ZE USR 50375: RANDOMl1E USP 50387: RETURN 
200 CLS: BEEP .05,15: BEEP .05,!7: JNPUT ~O;'Forfflat? <1,2J";f: !F lf '> l A)l1) 1 

<>2l THEN 60 TO 200 
210 POKE 23728,f-l 
220 BEEP ,05,14: INPUT to;•Nr. exemplare ?•;n 
230 PRINT 10; FLASH t;•Press a key if you are ready •• ;•, PAUSE O: RAHDD"! I E US R 
50375 
240 FOR i 2 l TO n: RANDONIZE USR 50000: NEXT i: RETURN 
250 SAYE •copyK63l3• LINE 10: SAYE "copyK6313'CODE 50000,ţQO 
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• HIS OFT GENS3M2 ASSEMBLER• 
ZX SPE CTRIJH 

Copyri gh t (C ) H I SO t T 1983,'l 
Ali rig h t -,; r("s P.rvr,cl 

P ~5S l erro,-~: ea 

C35 0 
CY5 0 CI>EA C:O 
g ~b g 4 1 0 B 
C3~i 7 2 1 0 04 0 
t:. 3 ::-A Cf1 7 5 C 3 
C :.! J n 2 1 ~} 0 -4 8 
C ~ 60 CD75C3 
c :;b s 2 100:..0 
C36 6 CD7~ C3 
C369 CD EAC3 
C 3 &C 1B4 1 0C 
C:36 F l:lD ,1;) 0 A 
C3 77 0/lFF 
C374 C9 
C375 3 Ali0 !'>C 
C378 !17 
C3 7 9 202A 
C371! CDC AC} 
C37E 0r.~Dlll 
C 3 8 ! 2A0 5 ~0 
C 3 84 01F F 
C.386 060 -3 
C388 3 C0t 
C38A ES 
C38B Cll06 
C38D CB17 
c:rnF 3r.0;r. 
C:>91 21l 
C39 2 18F 7 
C 39 4 C:i ~ 6C3 
C397 F 3 
C 3 98 El 
C399 10FD 
C 3 9B 7D 
C39C :>C 
C3 9D ce 
C3 9E AD 
C39F E6 '.?0 
~l A! Z:?,E ::, 
t. ,, A -> 18D6 
C3 A5 E5 
C3A6 CDEAC 3 
C3A9 0D0A1.ll 
C3AC 2A0'.>00 
C3 AF t': 2 FF 
C3.B1 fn L t"tB 
C 3B 3 :,f. lH 
C3B S FS 
C3B6 LP-' 6 
C3B8 r. R 1 7 
C3 BA CB0 F 
t:.:3 1.f C CH0 b 
C3 BE C'" • .., 
C 3C 0 :r.,~ 3 
C3C~ :'4 
C3C 3· 1E!-F l 
C3C5 4F 
C3C6 cor-ec::­
c3c9 7q 
C3CA CDFf\C 3 
C3CD F c' 
C3CF El 
C3CF 10E2 
C3D l 7D 

l 
2 
3 

' I 
1li'I STM: 1 
2 0 
] , lf'l 
4~ 
!'"10 
61-l , a 
8.'I 
'h1 

10>:I 
1 I 0 
1 '.20 
1 3 C 
j ·1~ 
! 5t?, .3 U C ',:..~ 
1 /0 L C T.79 
1 e0 cur·v 1 
! 9 11) 
2 ~m 
7 1 1'1 
7 2 ~ CDL l 
23 0 RO!~ ! 
:...'.4:2} 
?. '.îl/I LOP l 
: · (.112) 
~ ·' 0 
2f!~ 
~•9 ;:, 
3 00 LC ~ţ~' 4 
3!0 
3:2:S! 
:::::,: 0 
3 40 
35 0 
3 60 
37 0 
3 He 
3 'H 'l 
4~ '21 
410 COPY2 
" "' 0 CO L':: 4 :.,~ 
4 ~t 0 
4 50 
4 60 i-<w W2 
4 7 -, LC3 B3 
·1- P, 0 
4-·;;a LC3B6 
5!?' 0 
~ ;c-a s ,,. 
~; ~~ \?! 
~--1~ 
5 5~ 
56G 
5 7 0 L C~; c5 
:,Bill 
::-90 
600 
61Z 
620 
b:',0 
C"\40 

;. 1.JtDr: 
1:.i ~1F •J;~r; HC I LCA U 

nr:• (~ 

CALL 
t>r r·;-­
DL f !.' 
L ~1 

C A Li..... 
L !) 

CALL 
L D 
t;. 1 . L 
f ' [\f l 

riF.:~-B 
r, 1.:1= Jj 
DEFB 
Rf r 
LD 
OH 
~Jr, 
C /"•LL 
D Ci=" D 
Df-: t=B 
DEFll 
LD 
LD 
P USP 
RLC 
H L 
JF, 
INC 
.J t:: 
C ►i l L 
!) ] 

F' UP 
l) .:"t-J z 
L.. J) 
P.l C 
R:" T 
XO R 
A hif. 
ţ]R 

,JR 
PUS H 
CA :. L 
Df.!"B 
D~r:' B 
!t ~F T< 
LD 
LD 
PUS H 
Rl. C 
EL 
F: R C ~~cc 
JR 
l >lC 
,JR 
LD 
C(IL.L 
L.D 
C i ,Ll. 
i,, : 
PfiP 
r~1"-!2. . ~ 

~d."!ll Ol'J 
·:,~•HTR 
.r. j ~» •I (1 ... .. li-0 B 
"l ::-..:· 

:.. i !, . ii 4 0 ~4 
1:- Ut.: 
Ht_, ll48lll0 
PUC 
He.. , !1:,000 
t'UC 
C O t"c T R 
..;tP ~ •A " ,#2,C 
l! \1D,lll<1A,'lc0A 
'10A, 'IFF 

A , ( <t:, t: IJ0) 
,:, 
NZ. CGPY2 
(:O NTR 
l<~A. >!ll'D,lll l! 
.; ..... , ţ;:0:5,.#'-,e 
1101 , ilFF 
n, 11.as 
A , !!01 
HL 
t;- :Ll 
A 
C , !_ C::--94 
H 
L 2f' 1. 
SEP.IE 

1-,l_ 

RO Wi 
A ,L 

z 
l. 

1~grJL: 
C OP '-/ 1 
HL 
CQNTR 
t!0D,t10A,#!îl 
"-; " . #f15,#0l.'! 
tt0:;', #FF 
ll. 1108 
t"\, iHll 
HJ 
·::;L > 
A 
rH L 1 
(H L / 
A 
;;~Lc::;cs 
i.\:::D6 
C, !\ 
SER IE 
A , C 
SERIE 

HL. 
LC3B3 
H „i 
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C3D2 2C 6511 INC L 
C3D3 2903 660 JR NZ,LC3D8 
C3DS CB54 670 BIT 2.H 
C3D7 ca 68111 RET NZ 
C3D8 AD 690 LC3D8 XOR L 
C3D9 E620 790 AND •211 
C3DB 28D4 710 .JR Z,RON2 
C3DD CB54 72111 BIT 2 H 
C3DF 21HIS 730 .JR NZ,LC3E6 
C3E1 El 740 POP HL 
C3E2 CBD4 -750 SET 2 H 
C3E4 18C0 760 JR COL2 
C3E6 CB94 770 LC3E6 RES Eo~v2 C:SES 18BB 780 JR 
C3EA E3 790 CONTR EX <SP) ,HL 
C3EB 7E 800 LC:SEB LD A• <HL) 
C3EC 23 SU) INC HL 
C3ED FEFF 820 CP •FF 
C3EF 2805 830 JR Z,LC3F6 
C3F1 CDF8C3 840 CALL SERIE 
C3F4 18F5 85111 JR. LC:SEI · 
C3F6 E3 860 LC3F6 EX <SP> ,HL 
C3F7 .C9 870 RET 
C3F8 cs 880 SERIE ?USH .,. 
C3F9 FS 890 PUSH iiii= 
C:SFA CD541F 900 LC3FA CALL 4HF54 
C:SFD 3015 910 JR NC,LC414 
C3FF DBFE 920 IN A, <*FE) 
C401 CB6F 930 BIT S,A 
C403 20F5 94111 JR NZ,LC3FA 
C405 F3 950 DI 
C406 F1 960 POP AF 
C407 IIIEFS 97111 LD c.•F8 
C4!119 47 980 LD li, A 
C4111A 79 990 LD A,C 
C40B D3E4 1000 OUT <ttE4),A 
C40D CD8139 111110 CALL 03981 
C410 78 1'!120 LD 

:3)93 C411 C39331 10311 JP 
C414 FB 111140 LC414 EI 
C415 CF UISII! RST 8 
C416 0C 1060 DEFB oec 
C417 111100 1070 HEAD LD DE, 17 
C41A DD211i!11FA 108111 LD .. IX,OFA01 
C41E AF · 1090 XOR A 
C41F 37 1100 SCF 
C420 CD561115 111111 CALL 00556 
C423 11001B -1120 LOAD LJ> DE• tH:800 
C426 DD2144CS 1130 LD IX.#C544 
C42A 3EFF 1140 LD A,OFF 
C42C 37 1150 SCF 
C42D CD5605 1H,0 CALL •0556 
C430 01001B 1170 LDIR LD BC,#1B00 
C433 11.0040 1180 LD DE,.4000 
C436 2144C5 119111 LD HL,.C54_4 
C439 EJ>BIII 1200 LDIR 
C43B C9 1210 RET 

DE,•1110'0 C43C 1111101 li 1220 SAVE LD 
C43F DD210040 123111 LD IX,.4000 
C443 3EFF · 1240 LD A,.FF 
C445 CDC21114 1250 CALL 4t04C2 
C4413 C9 1260 RET 

.PatiS 2 l!tr"r"Or"l!il 0lll 

Table used: 314. -fro• 11Hllll 
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9.2.8. aJPV SCMP 

Pentru COPi.,..•a •-vinii d• P• aonitorul unui calculatcr 

SPEC~ sau HC s-a r-lizat un progra• ase.anatar. ca aod de 

utilizare, cu pr09raaul COPY RONOl'I <a•• ved- 9.2.7.>. 

Dltosebiril• fata de celalalt• rutine sint ur■atoar•l•• 

per■ite si listarea la aari- 3 - un pixel de pe ■onitor 

• 9 puncte la iapriaianta 

~ OPtiunil• sint altfel structurate 

i-ir•a spr• i ■Pri-nta - fac• prin .•xtansia cu car• 

aint prevazute cele doua tipuri de calculatoare. 

printr-o interfata paralela 

Rutina în cod -•ina a f~t realizata de un colactiv de 

pr09r.-tari din IASI. int.,..fatarea rutina-utilizator fiind 

real.izata da noi. in cadrul liceului. 
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I REft copySCAMPparal•l 
2 PDKE 23659il1 LOAD copy"COIE t PDKE 23659,2 

lB IDRDER 11 NK 71 PAPER 11 CLS 
28 JEEP .es,111 PRINT AT 1,11 INVERSE 11••·· copySCREENf 1987-6M •••• 
38 PRINT AT 17,21"0ptiuni1 1AT 17,111" 1-incarcare cu HEAD 0 1AT 19,111• h-lncar 

care far I HEAD • 
48 IF INKEYS•"" THEN 60 TO 48 
42 LET of•INKEYf1 IF os-·1· THEN 6D TO 61 
45 LET 0$•INKEYf1 IF of• 0 h0 THEN 60 TO 51 
47 60 TO 411 · 
58 PRINT AT· 21,111 FLASH"l;'Load the scrnn., . •1 RANDONI?E USR 235141 60 fo ·79~ .. 
60 PRINT AT 21,8; FLASH l1'Load the scree~ • • • "1 RANDONIZE USR 23492 
78 BEEP .85,18: PRINT 18; FLASH t1'Press 1n1 ke1"1 PAUSE f 
88 BEEP .85,S: BEEP .85,18: CLS I PRINT AT 1s,2,•o,tiuni1 ;AT 15,11,· p-ti,~rl 

re,~c~i•1;k:~.!?,1,~;Ns-~a1r~r;lscreen';AT 19,111 1-incarc alt d••en 
188 LET ~$•INKEYS1 IF af•"l' THEN 60 TO 18 
1 III LET d•INKEYf: IF ••••s• THEN 60 TO· 18811 
128 LET af•INKEYS: IF as••p• THEN 60 .TO 211 
1311 60 TO 98 
288 CLS: BEEP .85,tS: JEEP .15,121 PRINT AT 19,li"lrue Vid•o (11°1 PRINT AT 21 

,8;'Inv. Video (631 
218 INPUT H1t 
228 IF t~I THEN 60 TO 251 
238 IF t•63 THEN 60 TO 251 
241 60 TO 211 
251 PDKE 23729,t 
268 CLS I JEEP .BS,8: PR"JNT AT 17,11"For11t1 1-noraal";AT 19,81°2-dublu 0 1AT 21, 

a•'3-triplu" 

~~~ lh1:~~I:~;;.:Hi~ c:~<J91Î6iND ■-0•2• ANI st<>"l"I THEN 6D TO u1 
275 LET f•VAL st , 
281 POKE 23728,f 
298 CLS I JEEP .85,111 JEEP .15,51 PRINT 111 FLASH 11"Pres1 ·• te, if rou are re 

adr ••• •1 PAUSE l11IANDONIZE USR 235171 RANDOIIIZE USR 2329, 
295 JEEP .17,11 
311 PRINT AT 21,11"Alt foraat? ld/nl 0 1 IF INKEYf••• THEN SO TO 311 

. 315 JEEP .15,25 
311 LET fS•INKEYf1 IF fS•"d 0 THEN 60 TO 211 
321 LET ff•INKEYf1 IF ft••n• TKEN 80 TO 345 
331 80 TO 311 
345 CLS 
ig~ JJE~NKfţ,~i.P~~=~ Ai02{61!;~1t d•••n? Cd/nl" 
361 LET df•INKEYf1 IF df• 0 d 0 THEN 60 TO li 
371 CLS: JEEP .15,51 JEEP .15,111 JEEP .~,151 PRIIT AT tl,12i"ăo lon9 ••• •1 PA 

USE 151: NEIi 
911 STOP 

1111 .CLS I PRINT 111 FLASH 1t"Start tape th•n pr••• a k•1•1 PAUSE 11 RANIO"IZE U 
SR 235171 RANDOMIZE USR 23529 . 
1111 60 TO 81 
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•HlBOFT 8ENB3N2 ABSE"•LER• 
ZX SPECTRU" 

Corrrt9ht <C> HISOFT 
Al ri9hts reserved 

1983,4 

Pasa 1 errors1 •• . 
1 
2 COPYSCANP 
3 

8FDD 3EIB Ul LD A,.11 
8FDF CD8A90 211 CALL L5BAD 
8FE2 3E47 30 LD A,e47 
8FE4 CD8A9il 40 CALL L5BAD 
8FE7 3E2F 50 LD A,•2F 
8FE9 CD8A90 6111 CALL L5BAD 
8FEC 210040 70 LD HL,.4000 
OFEF 3AB05C 8111 LD :F<•5CB0) 
8FF2 F5 90 L5Jl15 PUSH 
8FF3 0620 100 LD ••• 20 
8FF5 0E20 11111 L5B18 LD c,•::0 
8FF7 1608 120 L5B1A LD D,4108 
8FF9 ES 130 L5B1C PUSH HL 
8FFA 3ABlll:SC 140 LD A, <•5CB0> 
9FFD FElll2 15111 CP 4102 
'lFFF 3Elll0 160 LD A,4100 
•101111 284E 17111 JR Z,L5B74 
„11103 305E 180 JR NC,L5B86 
~01115 1E06 190 LD E, 411116 
c;007 CB06 200 L5B2A RLC <HL> 
91!11!19 CE00 210 ADC A,.00 
900B 0F 220 RRCA 
9\ll0C CD7790 230 CALL L5Jl9A 
900F 1D 240 DEC E I 
91J10 20F:S 250 JR NZ ,L>SB2A 
91312 CB3F 260 L5B35 SRL A 
9014 CB3F 270 SRL A 
91116 SF 280 LD E,A 
9['117 3AB15C 290 'LD A, (415CB1> 
9i•1A AB 30111 XOR E 
9e1B F640 31111 OR e40 
9e1D FS 32111 PUSH AF 
921E 3AB05C 330 LD A,<415CBIII> 
91!21 5F 340 LD E,A 
9222 F1 350 POP AF 
91123 CD8A90 36111 LSB46 CALL LSllAD 
9226 1D · 370 DEC E 
9e27 20FA 380 JR NZ,L5B46 
91!29 22A190 390 LD <L5BC4),HL 
91!t2C El 400 POP HL 
9e,2n 15 410 DEC D 
9U2E 20C9 420 JR NZ,L5B1C 
9030 23 430 INC HL 
9031 0D 440 DEC C 
9032 2111C3 45111 JR NZ,L5B1A • 
9034 2AA190 46111 LD HL, <L5BC4> 
9037 7D 47111 LD A,L 
911138 D61F 48111 SUB •tF 
91113A 6F 49111 LD L,A 
91113B 7C 500 Ll> A,H 
903C DE00 510 SBC A,.0111 
903E 67 520 LD H,A 
903F 3E2F 530 LD esl~~ 9041 CD8A90 540 CALL 
9044 1115 5Ş0 J>EC B 
911145 2111AE 560 JR NZ,L5J118 
911147 Fl 570 POP AF 
911148· 3D 58111 DEC A 
9849 2111A7 59111 JR NZ,L5115 
91114B 3E2D 6111111 LD A,e2D 
904D CD8A90 610 CALL L5JIAD 
905111 C9 62111 RE"( 

E ·, ee::s 9051 1E03 630 L:SJl74 LD 
911153 CB06 640 L5B76 RLC (HL> 
911155 CElll0 650 ADC A,4100 
9057 0F 660 RRCA 
9058 CB2F 678 SRA A 
9115A CD779fll 680 CALL L519A 
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9i? S !' 1 J) 690 DEC € 
9051:: 2\! F 3 7 00 JR NZ,L~B76 
9060 C31290 710 JP LSB35 
9063 1E02 720 L5B86 LD E,•02 
9065 CB0b 730 L5B88 RLC <HL> 
9067 CE00 740 ADC A,.00 
9069 0F 75i;, RRCA 
906A CB:?F 7 60 S RA A 
906C CB2F 771'1 S R A i\ 
906E CD7790 '180 CALL L5.ll'i'A 
9071 1D 7'70 DEC E 
9072 20F l 800 J~ NZ,L5!188 
9~'74 C31290 81111 JP L5B35 
9077 FS El 21? LSB9A PUSH AF 
9078 24 81L' !NC H 
9v, l'I 7 C B 4'1 Lll A,H 
9~71) E6-"7 8 5A M lD #07 
9!!l7C 2e!0A SG~• J R NZ,LSBAE 
907E 7D 87" l. o r, , L 
907F C620 SBO ;'\1)1) /.\ , M20 
9081 6F a?e u : l. • {\ 
9~82 3F 900 c rr::-... 
9083 9F 91~ SliC A,A 
9084 E6F8 9 :20 A~ O #F8 
9086 84 9 3 0 ~ l : D A , H 
9087 67 9 „ l'I l D H,A 
9088 F1 9~H:! L5DAD p[rp AF 
9089 C9 ?Ml R!:c T 
90CA C5 9 7 0 LSBAD PUSH BC 
908B 4F 930 LD C,A 
908C DBBF c;,r,,0 C 511AF IN A, <#BFl 
908E CB7F 111100 BIT 7,A 
9090 20FA llH0 JR NZ,LSBAF 
9092 79 102111 LD A,C 
9093 CBFF 10 3 0 SET 7,A 
9095 D37f" 1040 OUT (t17F> ,A 
9097 CBBF 1050 RES 7,A 
9099 D37F 1061!! OUT (t17Fl ,A 
909B CBFF 1070 SET 7,A 
909D D37F 1080 OUT (117F) ,A 
909F C1 1090 POP BC 
90A0 C9 1100 RET 
90A1 1F 111 ~ L5BC4 f<RA 
90A2 58 1120 LD E,B 
90A3 00 1130 NOP 
90A4 DD2101FA 1140 LD IX,.FA01 
90A8 AF 1150 XOR A 
90t➔ 9 37 1160 SCF 
9PIAA CD561115 1170 CALL 4t05S6 
9~AD 11001B 1180 LD DE , ii 1B00 
Q0!0 DD:!150C 3 1190 LD I:l,#C350 
90B4 3EFF 1200 LD A,IIFF 
90B6 37 121111 6Cf' 
91!!!17 CD5605 1~2 0 CALL ll0556 
,;13;;.; ~1001B 1230 LD !lC,ttlB00 
90BD 110040 12.;0 LD DE,!14000 
90C0 2150C3 1250 L D HL,ltC351,11 
90C3 EDB0 1260 L DlR 
90C5 C9 1270 RET 
r12C6 11 001 li 1280 LO DE,!111100 
91!!C9 DD210040 1290 L l) lX,!1401!0 
90CD 3EFF 1300 LD A,~FF 
90CF CDC204 1310 CALL #04C2 
9002 C9 1320 RET 

Pa~s 2 errors: 00 

Tablfl' used: :;05 fr-0111 307 
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9.2.9 LLtST R011-ROB 

In.scopul pastrarii datelor si 1nformatiilor pe un suport 

Pxtern,cu posibilitatea de a fi citit de om,calculatorul TIM-Sa 

fost prevaz~t cu o interfata seriala si una paralela.Datorita 

acestor interfet e se pot conecta toate imprimantele care 

respecta standard»le de transmisie seriala si paralela anume 

RS232 re1>Pectiv CENTRONICS. 

Softul de comanda a acestor i,nprimante are insa unele 

neajunsur i.A fost proiectat sa past:reze formatul ecranulu i ,adica 

32 c aractere pe un rind.Asta duce la o risipa imensa de hirtie , 

lungimeae unui rind imprimat la majoritatea imprimantelor 

depa sll!<Jite 80 caractere.Jn plus se pierde din claritate si 

lizi bilitate , un listing lung este mai greu de urmarit. 

Pe linga setul standard de caractere ASCII unele i111Primante 

.accepta si o serie de c.ar.act'tre de control, <c.a de ex1H1pu 

schilllb.area setului de c.aract:.r-e,schimbarea IDOd~lui de t:iparire, 

trecerea in acel grafic si ault:e alt:ele>.Aceste caractere de 

control nu - pot: tran-ite dir.,ct la iapri..nt:a,IASIC-ul 

filtre.aza caracterele ce vor fi t:ran-i-<t:oate caracterele de 

control sint: inlocuite cu seane de intrlPbare •7•). 
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•HISOFT 8E~S3N2 ASSEMBLER• 
ZX SPECTRUi'! 

Copyright (C) HISOFT 1983,4 
All rights _rescrved 

Pass 1 errar•i me 
•. 11! I 

2111 ' LLIST ROBOTRON 
3111 I 
4111 I autori 
şa t ILCAU 8HEDRBHE 
60 I 

. D6D8 70 ORS 55111111111 
J>6D8 21081110 8111 LD HL,8 
D6DD 09 90 ADD HL,BC 
D6DC 22C53C 100 LD (23749),HL 
D6DF C9 110 RET 
D6Ei!J FE1F 128 ENTRV CP 31 scod ctrl? 
D6E2 3B08 130 JR C,SPEC 
D6E4 FE8111 140 CP 128 1TOl<EN 7 
D'6E6 311JIIJF 1:59 JR -NC,UJ>6 
D6EB 47 168 OUT LD B,A _ 

"'---1'6E9 C37F3B 170 JP •3B7F 
D6EC FEeD 1811 SPEC CP 13 ·••t• CR 7 
D6EE ce l'HI RET Nl 
J>6EF 47 2111111 LD B,A 
:D6Ft'II CJ>7F3B 2111 CALL •:U7F 
D6F3 3EIIJA 2211J LD A, 18 
D6F5 18F1 238 JR OUT 
D6F7 D6A5 240 U:06 SUB 165 
DbF9 1>2111JBC 250 JP NC.•C1GI re11pand TOl<EN 
D6FC 3E211 268 LD ,· A,32 
D6FE 18E8 278 JR OUT 

,.P~•· 2 errars1 Sfii 

Table useda 56~ 'fro■ 147 
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•.2.10. 11n..-s 

O •Ita rutin• 4olosit• Plffltru list•r•• la i-riaant• ROPIDN • 

r•zul-t.at•lcr rul .r ii -t• 11 Tt"-S• 

Rutina •• 1ncarca d• l• ,.d,-e!>a 60000 cu irttJtr-uetiune• 

LOAD •ttTI"-s• CODE bOOOO si ~e Hctiveaz& cu ur-to•r•• sacvwnu 

d• coaanrit 

POKE 23749,96: POKE 23750.23-4 

ln continuare toate instructtunil~ LLIST si LPR!NT vor 41 

directionate catr• iCN>ri~anta RCit"IOl'1 ~OnTor• stand•rdului de 
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•HISOFT 8ENS31'!:.? ASSEffBLER• 
ZX SPt!CTRUl'I 

Copyrigh t (C) HISOFT 1983 0 4 
Al! rights reserved 

.Pass 1 errorsa 0 0 

EA60 
EA6 P- FE0D 
EA6 ''. 2835 
EA6 i,. FE20 
EA66 D8 
,EA67 FE7F 
EA69 3839 
EA6B FEA5 
EA6D D8 
EA6E D6AS 
EA70 119500 
EA73 F5 
EA74 CD410C 
EA77 3805 
EA79 3E20 
~~~: iRA4EA 
EA7F CDA4EA 
EA82 1A 
EA83 1 3 
EA84 87 
EA85 30F7 
EA87 D1 
EA88 FE48 
EA8A 2803 
EA8C FE82 
EASE D8 
EA8F 7A 
EA90 FE03 
EA92 D8 
EA93 3E20 
EA95 CDA4EA 
EA98 C9 
EA99 3E0A 
EA9B •CDA-1-EA 

' EA9E 3EIIID 
EAA0 CDA4EA 
EAA3 C9 
EAA4 F5 
EAA5 C5 
EAA6 2F 
EAA 7 CDD438 
EAAA C1 
EAAB F 1 
EAAC C9 
EAAD CBFF · 
EAAF D37F 
EAJ!1 CBBF 
EAB3 D37F 
EAJl5 CBFF 
EAB7 D37F 
EAB9 C9 
EABA 3A815C 
EABD CDA4EA 
EAC0 C9 

' Pass 2 errors: 

Table used: 

1 
2 
3 ; 

. ; ; 
6 ; 
9 

10 
20 
30 
4111 
50 
60 
70 
80 
9111 

100 
110 
120 
130 
140 
150 
160 LEA7E 
170 
18111 
190 
200 
21111 
220 
230 
240 
250 
260 
27111 LEA8F 
28111 
290 
300 
310 
320 
330 LEA99 
340 
350 
360 
370 
380 LEAA4 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
S.UI 
520 
5 3 0 
540 

lllil 

61 from 

LLTI"- S 

autori 
GHEORGHE ILCAU 

ORG 
CP 
JR 
CP 
RET 
CP 
JR 
CP 
RET 
SUB 
LD 
PUSH 
CALL 
JR 
LD 
CALL 
LD 
CALL 
LD 
INC 
ADD 
JR 
POP 
CP 
JR 
CP 
RET 
LD 
CP 
~ir 
CALL 
RET 
LD 
CALL 
LD 
CALL 
RET 
PUSH 
PUSH 
CPL 
CALL 
POP 
POP 
RET 
SET 
OUT 
RES 
OUT 
SET 
OUT 
RET 
LD 
CALL 
RET 

190 

60000 
•0» 
Z,LEA99 
•20 
C 
•7F 
C,LEAA4 
4tAS 
C .. ,. .. 
»ii:•0095 
AF 
•0c41 
C,LEA7E 
A,4t20 
LEAA4 
A• <DE) 
LEAA4 
te:<DE> 
A,A 
t~•LEA7E 
048 
Z,LEASF 
082 
C 
A,D 
•03 
C ee::~, 
A,*0A 
LEAA4 
A,80D 
LEAA4 

AF 
BC 

*38D4 :ec 
AF 

7.A..J 
Ut7i-,) ,A 
7,A 
<•7F>,A 
7,A 
<07F>. , A 

A, <•SC81) 
LEAA4 
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9.2.tt. UIST SCANP 

Calculatoarela p.,-11onale COfflPatibiht Spectr-wn (Ti-S si 

HC-8:S, per-111i t l t,;;tar-e,111 folOBind in&truc:tiunile LLIST si I.PRINT 

dar acest lucru pr-ovoaca doar- •~critl'f"ea la imprimanta doar pe 32 

coloane {la Ti111-S), !ucru care bineinteles nu convine din mai 

l!IUH.e puncte de vedere (1istin9uri lungi• risipa de hirtie>. 

lrt plus calculatoarele SpectrWII dispun de o cupla de 

extonsi• care poate fi folosita daca ... realizeaza inter-fata 

corespunzatoare. Ace•t lucru fiind realizat la noi in scoala 

ne-- prapus si realizarea unei rutine car.e sa per111ita fol01Sirea 

inter-fetei paralele a imprimantei SCAHP 9335. 

Rutina nu este relocabila dar pri.-,tr-o simpla reasamblare 

rutina poate fi incarcata la orice adresa. Pentru tran15ffliterea 

unor car&eter-e de control din BASIC rutina are prevazuta o 

_parte care realizeaza acest lucru folosind locatia 23681. 

Avind aceast.e rutina precum ni altele f:U ac:easi functie 

pentru imprimantele ROl'10M si ROBOTRON, po~ fi folosite si 

celelalte produsa soft realizate de fir-: HP4T, GENS, MONS, C, 

pt"!.n i.ncarc:&raa rutinei la adresa dorita si transmiterea adresei 

~nde a fost inc:.-cata in locatiil~ 23749/50. 

220 -



•HISOFT 6ENS3N2 ASSE"BLER • 
ZX SPECTRU" 

Copyright CC) HISOFT 1983,4 
Al! rights reserved 

Pass l error•• 88 

Ul ' 20 ' LLIST-SCAMP 933S 
30 ' autorii 
40 ' stud.TITUS MANEA 
50 J ing. ADRIAN TOPA 
60 ' prof.11ARil1EL SERBAN 
70 J prof.DORIN 11ANZ 
80 ' D6D8 90 ORG 5501110 

D6D8 FE0D 1111111 CP HID seste CR? 
D6l>A 283D 110 JR Z,EOLN iDA! 
D6DC FE24 120 CP 36 ,este $? 
D6DE 2004 130 JR NZ,E40 . rNU! 
D6E0 3EA4 141!1 LD A,164 ;<A>•164 
D6E2 1803 150 JR ET2 
D6E4 FE20 160 E40 CP #20 r•ai IIIÎC 

D6E6 D8 170 RET C Jdecit #20? 
180 ' DA! RETURN 

D6E7 FE7F 198 ET2 CP 127 Jlll&i ,aic 
D6E9 3839 280 JR C,SCAl1P s<•7F 

218 ' DA! SCRIE 
D6EB FEA5 220 CP 165 ,.ai IIIÎC 

D6ED D8 230 RET C Jdecit •AS 
249 ' DA! RETURN 

J>6EE D6A5 259 SU]!. 165 
269 ' in A nr. de ordine al 
279 r TOKEN-ului in tabela .:.1 

D6F8 119588 288 LD DE,.95 
298 ' in DE adresa tabela 

D6F3 F5 398 PUSH AF JA in stiva 
D6F4 CD418C 31111 CALL •8C41 

320 ' in DE adresa TOKEN 
D6F7 3885 338 JR C,CONT 

348 ' C•1 TDKEN _gasit->CON~ 
D6F9 3E28 358 LI> A,.2111 ,scRIE 
D6FB CD24D7 360 CALL SCAl1P Jspatiu \ 
D6FE 1A 378 CONT. LI> A, (DJ,:> ;SCRIE 
D6FF CD24i>7 380 CALL SCAl1P J TOKEN_ 
D71112 1A 3-9111 LI> A", <DE) 
D71113 13 4(119 INC DE 
D704 87 4"18 ADI> A,A ,test end 
D71115 311F7 428 JR NC,CONT JTOKEN 
1>787 J>l 438 POP DE , A in D 
1>7118 FE48 448 CP .48 JTDKEN cu 

458 ' • (ex • STRS>? 
D7111A 281113 4611 JR Z,I>OLAR sDA! 
D78C FE82. 47111 CP . •a2 ; ••i •ic 

480 ' d1tcit 2•CDDE<"A">? 
D7111E DS 498 RET C rDA! RETURN 
D7111F 7A 5111111 DOLAR LI> A,D spri••l• 
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1>710 FE93 510 CP 3 13 TOKEN? 
1)71 2 D8 529 RET C sDA! RETURN 
D113 3E20 530 LD A,•20 JSCRIE 
D715 CD24D7 540 CALL SCANP 1 :apatiu 
D7i8 C9 · 550 RET 
D7 (9 3E0A 560 EOLN LD A• t!lltA ,scP.IE 
D71ll CD24D7 570 CALL SCANP JLF 
D71E 3E0l> 580 LD A,*l!ID ;SCRIE 
i>720 CD24iJ7 590 CALL SCANP rCR 
l,)723 C'i' 6011l RET 
))724 4F 610 SCAl'IP LD C,A :A in C 
D725 DBBF 620 WAIT IN A, (ttBF) Jtest 
.0727 CB7F 630 BIT 7,A ; SCAl'IP 
D729 20FA 640 JR NZ,WAIT. ;stai 
.D72B 79 650 LD A,C ;C in A 

660 
67111 protocol transmitere 
680 J caracter 
690 J 

n:•2c CllF F 700 SET 7,A 
Di.2E D37F 710 OUT (#7F) ,A 
D730 CBBF 720 RES 7,A 
D732 D37F 730 OUT (tt7Fl,A 
!)734 CBFF 740 SET 7,A 
D736 J.i37F 750 OUT <•7F>,A 
D7~ţ8 C9 760 RET 

770 ' transmitere carilcter 
780 din locatia 23681 
790 , se pot transmite carac-
800 de con'trol 

D739 3A815C 810 LD A, <•scan 
D73C CD24D7 820 CALL SCAl'IP 
D73F C9 830 RET 

Pass 2 .a1 ro-rs: 00 . 
Table useds 90 from 292 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

,, 

CUPRXNS 

INTRODUCERE •••• 3 

NATENATICA ••••••••••••••••••• ~ •• ~•••••••••• 5 
1.1. ALGEBRA1Functia de gradul 11 •••••••••• 5 

·1.2. 8EONETRIEsLocuri v•o~etrice ••.•••••..• 1? 

FIZICA ••••••••••••••••••••••••••••••••••••• 21 
2.1. Oscilatii ••••••••••••••••••••••••••••• 21 
2.2. Eaisia alectrontca •••••••••••••••••••• 46 

CHiftIE ••••••••••••••••••••••••••••••••••••• 67 
3.1. Zah•rul ■■-•••••••••••••••••••••••••••• 67 

LIMBA RO"ANA••••••••••••••••••••••~•••••••• 78 
4.1. Sintaxa fraz•i•~••••••••••••• ·••••••••• 78 

LINII NODERNE ■■•••••••••••••••••••••••••••• 86 
5.1. Ll"BA EN6LEZA1lndirect speech ••••••••• 86 
5.2. LINBA FRANCEZA1Si conditionel ••••••••• 18■ 

SEOSRAFIE •••••••••••••••••••••••••••••••••• 189 
6.1. Fena•enul vulcanic •••••••••••••••••••• 189 

li IOLOBJE ••••••••••••••••••••••••••••••••••• 1·32 
7.1. Celula vevetala •••••••••••••• ~ •••••••• 132 

P.D.E.F. ·•••••••••••••••••••••••••••••••••••14■ 
8.1. "etrolo9ia duritatii ••••••••• ~ •••••••• 148 

1NFOR"ATICA ••••••••••••••••••••••••••• : •••• 15S 
9.1. Translator BASIC-PASCAL ••••••••••••••• 155 
9.2. Subrutine utilit•r••••••••••••••••••••t68 

9.2. 1. LLIST RO"ON ••••••••••••••.•.•• 168 
9.2. 2. LPRINT ET.•·••••••••••••••••••174 
9.2. 3. Coap•ct SCREEN•.••••••••••••••182 
9.2. 4. 64 coloane BASIC •••••••••••••• 188 
9.2. S. WINDOWS ••••••••••••••••••••••• 191 
9.2. 6. 64 coloane zae •••.•••.•••••... 198 
9.2. 7. COPY RONOM/ROBOTRON ••••••••••• 283 
9.2. 8. COPY SCANP ••••••••••••••••••• ~212 
9.2. 9. LLIST RON/ROB ••••••••••••• J ••• 216 
9.2.1a. llTI"-s ••••••••••••••••••••••• 218 
9.2.11. L.1..IST BCANP •••••••••••••••••• .• 229 
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