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in momentul de fati nu exista domeniu de activitate umana pentru care
sd nu se fi realizat programe pe calculator. In stiinta, tehnica, tehnologie,
gestiune economicad, medicind, invatamint, proiectare asistatd, cercetare
gtiintificd, servicii, etc., o serie de programe performante usureaza
munca §i it conferd certitudine. Din aceste motive este dificii de
selectionat asemenea programe care sint realizate de profesionisti i
institutii, au o lungime apreciabilda si se adreseazd cu precadere
specialistilor dintr-un anumit domeniu. intr-o lucrare de introducere in
limbajul BASIC apare deci utild oferirea unor programe aplicative care sa
prezinte - in principal - urmétoarele caracteristici:

- sd rezolve 0 gama de probleme de interes general;

- sd fie clare si usor de integrat in alte programe;

- sd valorifice fondul de informatii acumulat in urma lecturii

capitolelor anterioare.
Avind in vedere aceste considerente s-a apreciat cd grupul de aplicatii
trebuie sd fie divizat in trei categorii:

- aplicatii in tehnica ( rezistenta materialelor, mecanisme si

organe de masini )

- aplicatii in domeniul matematicii, avind in vedere impactui

matematicii asupra multor profesiuni;

- aplicatii de uz general, folosibile orcdrui posesor de calcuiator

personal.
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13. APLICATII iN TEHNICA

in acest capitol sint selectionate citeva teme din domeniul
stiintelor ingineresti : rezistenta materiaielor, mecanisme si organe de
masini. :

O analiz& succinta clasifica stiintele in doud mari categorii:

-- gtiinte analitice, care investigheaza in laborator fenomene ale
naturii carora le stabilesc proprietatile si legile care le guverneaza starile
si transformdrile ; aceste fenomene sint modelate matematic folosind
sisteme de ecuatii determinate cu solutii unice (ex.: mecanica punctului,
solidului si . fluidelor ; termodinamica ; electricitatea ; chimia ;
mecanismele, .a.) ; '

- gtiinte sintetice, care aplica legile stiintelor analitice la conditiile
mediului, cu scopu!l de a crea instrumente noi in serviciul omului si al
societdtii ; modelele matematice ale acestor stiinte sint sistemele de
inecuatii cu un numdr infinit de solutii cuprinse intr-un domeniu al
solutiilor posibile, ceea ce permite investigarea solutiilor optime (ex.:
rezistenta materialelor; organe de masini ; masini-aparate-instalatii ;
organizarea si conducerea intreprinderilor, s.a. ).

Aceasta clasificare deosebeste net cele doua categorii de stiinte
nu numai prin preocupari ( cunoastere si sinteza ), ci si prin metodele de
rezolvare a modelelor lor matematice. Astfel, domeniul infinit al solutiilor
stiintelor sintetice ofera posibilitatea alegerii subiective a uneia din solutii,
creind impresia competentei si a rutinei, deoarece o solutie dintr-o
infinitate posibila poate fi mai convenabild dectt aita.

in uitimele decenii matematica a initiat cercetarea operationald
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care asociaza sistemelor de inecuatii o functie de scop extremald numita
criteriu optimal, prin care se asigurd unicitatea solutiei din punctul de
vedere al acestei functii de scop.

in domeniul organelor de masini prof. Octavian Rédulescu a
elaborat metoda submodelelor plane pentru calculul optimal al acestora
[6] :

Se vor aplica modelele matematice ale cercetdrii operationale
pentru temele din domeniile rezistentei materialelor si organelor de
magini.

13.1. CALCULUL OPTIMAL AL BARE! DREPTE

SOLICITATE LA INTINDERE CENTRICA.

Acest caicul este exemplificat prin urmatoarea tema : "sa se
dimensioneze o bard dreaptd de lungime | [cm] solicitatd la intindere
axiald de o fortd F [daN], astfel incit sd asigure o alungire Al>f la pref
minim, stiind ca pretul este proportional cu aria sectiunii transversale A si
cu calitatea materialului 65 conform relatiei (min)P=a A+Pog [lei] si ca
cel mai bun material are tensiunea admisibild la intindere statica
opmldaN/cm?]",

a) Metoda clasicd. Se folosesc relatiile:

A 2 Flo, (restrictia tensiunii in sectiune)
Al = FI/EA = f (restrictia rigiditatii)

1) Solutia 1 : Se alege materiaiul ( o451 ) $i se calculeaza
aria sectiunii Ay = F/c,¢, dupd care se verifici daca Al = FI/EA, 2 1. In
cazul cind conditia mentionatd nu este verificatd se pot folosi doua cai de
rezolvare :

- se pastreazd materialul (051 ) $i se méreste sectiunea la
valoarea Ay > Aq , dupé care se verifica dacd Al =FI/EA, 2 f, procesul
repetindu-se pind la verificarea conditiei ;

- se alege ait material superior (0z0 > Og1 ), se calculeazd
sectiunea Ap = F/c 5 si apoi se verifica conditia Al=FI/EA2 2 f, procesul
repetindu-se pind la verificarea conditiei.



S
Presupunind ca nici o solutie nu se verifica, inclusiv cea care
foloseste cel mai bun material, problema se deciara incompatibila.
2) Solutia 2: din relatia Al=Fl/EA=f, in care se inlocuieste
A=F/o,, rezultd materialul o,= EF/l ; se calculeaza apoi sectiunea
A=F /0, si pretul de cost: P=a A+f oy .
b) Metoda operationali. Se formeaza modelul operational:

F‘|
=A-—E?SO
Uz =0z -oy <0
(min)P = aA+ﬂo,
dupﬁcaresereprezhﬁgraﬁcecmﬂeata&temecmﬂilorsifuncﬁade
scop fig.13.1) dupd@ cum urmeaza: uy=0 ( o= F/A hiperbold, limita
infedoara a domeniului solutilor posibile D). up=0 (A=FI/Ef= const.
dreaptd verticald - limitd dreaptd a domeniuiui ), u3=0 ( og=0opy=const,,
dreaptd orizontald - limitd supericard a domeniului ) si functia de scop
explicitatd oa= (-2 A/B) + (P/B ) - familie de drepte inclinate care se
apropie de origine cind scade pretul.

Solutia optima apartine punctului P de tangenta dintre dreapta de
pret minim si hiperbola uy. Coordonatele punctuiui P se deduc din
egalarea coeficientilor unghiulari:

-/ =—F/A2 (undemy = —a/B;my = d oy /dA =—F/A)
obtinindu-s: :
P[Ap =JFB/a ; oup =F/Ap={Fa/p|
Coo:damelecelorlaltepumﬁumétoarele:
- L=ujnug =05 =0y ; A =F/opy (solutiade volum minim )

N =uynup—> AN = FI/EF ; °aN=F/AN‘ Ef/l (solutia materialuiui cel
mai slab)
Solutia optima se deduce astfel :

- cind Ogp > Oy , pretul minim i asigura punctul L ;



-cind ogp < Ogp , pretul minim il asigura punctul N ;
- cind op € [og_; Ogp ], pretul minim 1l asigura punctul P.

Compatibilitatea problemei implica : oy < 0 sau Ef/l <opy.

Ac, @
L NQ
Oty [LLLLLKLLLLLL L LLL LI LGy
% N
| s
a ®© R
| \
a,.=\Fa/p § P N
i NN
o W=Eff ' ; —
il \ A

i i N
0 A=Flo, A=FFa  A=FVEf
Fig.13.1

Pe baza acestor date a fost elaborat programul de calcul urmator

in care majusculele subliniate se tasteazd in modul grafic iar (sp)
inseamna blank.
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18

20

25

30
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BORDER O: PAPER O : INK 7 : CLS
LET chl=9000: LET apasa=9300 : LET cursor=9400:
LET udg=9500: DEF FN r(x)=INT x+(x<>INT x)

GOSUB udg

CLS : PLOT 19,132 : DRAW 216,0 : DRAW O,- 88 :
DRAW -216,0 : DRAW 0,88 : PLOT 20,131 : DRAW
214,0 : DRAW 0,-86 : DRAW -214,0 : DRAW 0,86
PRINT PAPER 7, INK 1, AT 1,0 ; "SINTEZE OPTIMALE
IN CONSTRUCTIA” : AT 3,11 ; "DE MASINI": AT 5,6
t“(298p)"” : AT 16,5 ; "M.M.POPOVICI SOFPTWARE"
PRINT INK 6 ; AT 9,4 : FLASH 1; "REZISTENTA
MATERIALEIOR", FLASH O : FOR j =7 TO O STEP -1
: POKE 23606,j : PAUSE 3 : PRINT AT 11,5;
“CALCULUL BAREI DREPTE"”: NEIT J : PRINT AT 12,5;
"LA INTINDERE CENTRICA“: AT 13,8;"(CU COST
Ommt)'

GOSUB apasa



40
- 50
60
70

80
90
100

110
120
130

135

137

140
150
160

170
180

BORDER S: PAPER 5: INK 1: CLS : PRINT AT 2,8 :
LET aS="DATELE PROBLEMEI ":GOSUB cursor

INPUT “Introduceti forta F [daN]",F : PRINT AT
4,1;"Forta axiala F = ";F;"* daN"

INPUT "Introduceti lungimea barei 1 [cm]",l:
PRINT AT 6,1:"Lungimea barei 1 = ";1;" cm "
INPUT "Introduceti deformatia f([cm]",s: PRINT
AT 8,1,"Deformatia £ =" ;s ;" cm "

INPUT "Introduceti coef.A,B",a,b:PRINT AT 10,1;"
Coeficientii pretului :" ; AT 11,4;"A= ";a; AT
11,16:"B=";b

INPUT "Introduceti modulul B [daN/cmC]"”,E: PRINT
AT 13,1;"Modulul de elasticitate "; AT 14,4;"E
= ";" daN/cmC "

INPUT "Introduceti ED [daN/cmC]",sigm : PRINT
AT 16,1;"Tensiunea admisibila maxima” ;AT 17,4;"
ED= “;sigm;" daN/cmC"

PRINT AT 20,9; INVERSE 1;"CORECT(d/n) ? ":
PAUSE 0O

GO TO 40*(INKEY$= "n" ) + 130*(INKEY$ ="d")

LET comp=s*E/l: IF comp <= sigm THEN GOSUB chl:
PRINT AT 1,1; PAPER 7; INK 2;" METODA OPERATION
ALA ": GO TO 140 i
IF comp > sigm THEN GOSUB chl: PRINT AT 11,1S;:
LET a$= "PROBLEMA INCOMPATIBILA": GOSUB cursor:
BEEP .02,40: PAUSE 4: BEEP .02,- 40: FOR w=l1 TO
30: BORDER 3: BORDER 5: BORDER 6: BORDER 4:
BORDER 2: NEXT w :

PRINT AT 20,6; PAPER 6; INK 2;" Reluati cu alte
date ": PAUSE 0: GO TO 40 '
LET rad=SQR (F*a/b)

IF rad > sigm THEN LET sigo=sigm: LET Ao=F/sigo
IF rad >= comp AND rad <= sigm THEN LET sigo=SQR
(F¥a/b): LET Ao=SQR(F*b/a)

IF rad < comp THEN LET sigo=comp: LET Ao=s*F/1
PRINT OVER 0; AT 3,1: LET a$="Materialul EA ="
¢ GOSUB cursor: PRINT AT 3,15; PAPER 6; INK 2;
FN r(sigo);" daN/cmC": PRINT AT 4,1;: LET a$=
"Aria sectiunii transversale": GOSUB cursor:



190

191

192

200
210
220

230

250

260
8999
9000

9300

3301

9302

PRINT AT 5,13;“A="; PAPER 6; INK 2;A0;" cmC"

LET Po=a*Ao+b*sigo: PRINT AT 6,1;: LET a$=
"Pretul de cost minim": GOSUB cursor: PRINT AT
7,13;"P="; PAPER §; INK 2;Po;" lei”

LET Ac=F/comp: LET Pc=a*Ac+b*comp: PRINT AT 9,1;
PAPER 7; INK 1;"METODA CLASICA": PRINT AT 10,1;
PAPER 1; INK 7;"Materialul EA= "; FN r(comp);"
daN/cmC"; AT 11,1; PAPER 1; INK 7;"Aria sectiun
ii transversale”; AT 12,10; PAPER 1; INK
7;:"Ac=";Ac;"” cmC";AT 13,1:"Pretul(3sp)P = ~;
Pc;" lei "

PRINT AT 15,1; INVERSE 1;"COMPARATII"; INVERSE 0
; AT 16,2;"- raportul volumelor :"; AT 17,4;
"Vc/Vo="; Ac/Ao; AT 18,2;"- raportul
preturilor:"”; AT 19,4;"Pc/Po=";Pc/Po

PRINT # O; AT 0,8;"Alte date (d/n) ?": PAUSE 0
GO TO 40* (INKEY$ ="d")+220* (INKEYS$="n")

CLS : PLOT 19,132: DRAW 216,0: DRAW 0,-88: PLOT
20,131: DRAW 214,0: DRAW 0,-86: DRAW -214,0:
DRAW 0,86

PRINT INK 6; AT 9,4; FLASH 1;"REZISTENTA MATERI
ALELOR"; FLASE 0: FOR j=7 TO 0 STEP -1:

POKE 23606,j: PAUSE 3: PRINT AT 11,5; "CALCULUL
BAREI DREPTE": NEXT j:PRINT AT 12,5;" LA INTINDE
RE CENTRICA "; AT 13,8;"(CU’'COST MINIM')"

PRINT PAPER 7; INK 1; AT 1,0;"SINTEZE OPTIMALE
IN CONSTRUCTIA"; AT 3,11; "DE MASINI"; AT 5,6;
*(23sp)"; AT 16,5;" M.M. POPOVICI SOFTWARE "
PRINT PAPER 4; INK 6; AT 20,9; "S FIRSTIT !"
STOP

BORDER 2: PAPER 1: INK 6: CLS : PLOT 0,0: DRAW
255,0: DRAW 0,175: DRAW -255,0 : DRAW 0,-175:
PLOT 2,Z: DRAW 251,0: DRAW 0,171: DRAW -251,0:
DRAW 0,-171: RETURN

LET b$="": IF b$§ ="" THEN FOR i=0 TO 31: LET b$=
b$+CHRS 17+CHR$ (i-8+*INT (i/8))+" ": NEXT i

LET u=1: POKE 23569,u: PRINT # 0;"(4sp) APASATI
O TASTA OARECARE (4sp)”

POKE 23659,2



9303 PRINT # O0; AT u,0; OVER u; INK 9;b$: IF IN 254=
191 THEN LET b$=b$(4 TO)+b$(TO 3): GO TO 9303 .
9304 OVER O: PRINT # O0; AT u,0; TAB 31;" ": RETURN
9400 INK 9: POR i= TO LEN AS
9401 IF a$(i)=CHR$ 13 THEN PRINT a$(i);: NEXT i
9402 FOR k=0 TO 4: PRINT PAPER k;a$(i); CHRS 8;: NEXT
k: PRINT a$(i);: NEXT i: RETURN
9500 RESTORE 9501: FOR g=0 TO 39: READ a: POKE
65368+q,A: NEXT q
9501 DATA 0,0,0,56,72,72,60,0,0,28,34,60,34,34,76,0
9502 DATA 96,16,32,120,0,0,0,0,0,0,34,54,42,34,34,34,
0,62,64,64,68,68,56,0 ;
9503 RETURN
Pentru F=106 daN, /=150 cm. f=0,1 cm, @=0,5, #=0,02, E=2,1.106
daN/cm? si opy=6500 daN/cm? se obtin urmétoarele rezultate :
- metoda clasicd: materialul g,=1400 daN/cm?; Ac=714,28
cm?: Pc=385,14.lei;

- metoda operationala: materialul o= 5000 daN/cm? ; Ao=200
cm? : Po=200 lei ;
Raportul volumelor de material Vc AM0=3,57 si raportul preturilor
Pc/Po=1,92.

13.2. CINEMATICA ANALITICA A MECANISMULUI

MANIVELA-PISTON

in constructia de masini mecanismul plan maniveld-piston este
larg folosit deoarece transformd@ miscarea de rotatie a manivelei in
miscare de translatie oscilantd a pistonului si invers. El este intilnit la
compresoare, pompe, masini de mortezat si debitat, precum si in
constructia motoarelor cu ardere internd. Schema cinematicd a
mecanismului si diagramele sale cinematice sint prezentate in fig.13.2, a,
b, iar formulele cu care se determind deplasarea pistonului, viteza si
acceleratia acestuia sint urmétoarele :
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55 =] (1-cas 9)+ 5 {1-cos 201)]

X Rt
Vg =T @y smcp,+Estq:1 :

ag =r o} (cos g, +C0S2¢,)
Viteza si acceleratiia butonului de maniveld (punctul A ) sint:

Vy=te, ; B,=fa]
S Vedy
A S
a
|
f Vs
o, 'Y B

: Y by \\\\y/ \/,a.
a) b) /

Fig 13.2 Schema cinematica si diagramele cinematice la mecanismul
maniveld-piston
In aceste relatii s-au notat : r - lungimea manivelei, | - lungimea
bielei, ¢4- unghiul manivelei, @ {-viteza unghiulari a manivelei ; L=r/1.

9 LET chl1=9000: LET ch2=9100: LET apasa=9%200: LET
udg=9300: GOSUB udg

10 BORDER 1: PAPER 0: INK 0: CLS

20 FOR n=7 TO 38 STEP 8: FOR m=7 TO 0 STEP -1:
BORDER wm: PAPER m: PRINT AT O, (n-m);" "; AT 21,
31-(n-m);"” "; AT 1,(n-m);" "; AT 20,31~-(n-m);
* ";AT 2,(n-m);" "; AT 19,31~-(n-m);" "; NEXT m:
NEXT n

30 BRIGHT 1: PAPER 7: INK 7: PRINT AT 3,0;
"(32 sp)" ;AT 18,0;"(32sp)": REM sp=blanc

40 PLOT 0,175: DRAW 255,0: DRAW 0,-38: DRAW 255,0:
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50

60

920

95

100

~eaw 0,38

PLOT 2,173: DRAW 251,0: DRAW O,-34: DRAW -251,0: ,
DRAW 0,34

PRINT AT 2,1; FLASE 1; PAPER 0; BRIGHT 1;

INK 4 ;"(30sp)”; AT 2,3:"MECANISMUL MANIVELA-
PISTON"

PRINT AT 7,10; PAPER 0; INK 6;"M.M.POPOVICI™; AT
10,10; INK 7;"(2sp)SOFTWARE(2sp)”

PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,-175

FOR i=7 TO O STEP ~-1: POKE 23606,i : PAUSE 3:

. PRINT AT 14,6; PAPER 6; INK 1;"CINEMATICA ANALI

110
120

125

140

150

160

170
180
190
200
205
210
220
260
270

280

TICA": NEXT i: GOSUB apasa

BORDER 2: PAPER 0: INK 7: CLS

PRINT AT 1,8: INVERSE 1; "DATELE PROBLEMEI":
INPUT " Introduceti r [m]",r: PRINT AT 3,1;
"Lungimea manivelei r=";r;" m"

INPUT "Introduceti l[{m]",1l: PRINT AT S,1;"Lungi
mea bielei =%31,% &*

INPUT "INTRODUCETI AB[gr)”,fig: PRINT AT 7,1;
"Unghinl manivelei AB=";fig;"” gr”": REM
majusculele subliniate se tasteaza in modul
grafic

INPUT "Introduceti CBfl/s]",ol: PRINT AT 9,1;
"Viteza unghiulara CB=";o0l;" 1/s”

PRINT AT 18,6; PAPER 6; INK 1:" DATE CORECTE
(d/n)?": PAUSE 0

GO TO 110* (INREYS="n")+180*(INKEYS="d")
lb=r/1l: LET fir=fig*P1/180

=r*ol: LET aA=r*ol*ol

a=1-C0S fir: LET b=.25*((1-COS(2*fir))*1b*
sB=r*(a+b) . }
vB=r*ol*(SIN fir+.5*1lb*SIN(2*fir))
aB=r*ol*ol*(COS fir+lb*COS(2*fir))
GOSUB chl: PRINT AT 2,6;"MARIMILE CINEMATICE"
PRINT AT 4,2; PAPER 3; INK 6;"a) MANIVELA";
AT 6,3; PAPER 6; INK O; "vP=";vA;" m/s"; AT 7,3;
"af=";aA;" m/sD"
PRINT AT 9,2; PAPER 3; INK §;"b)PISTONUL";

LEELE



12

290

300
310

320
330

' 338
340
380
400
405
410
420
460
465

480

4%0
495
496
500

510

- 520

530

600

AT 13,3; PAPER 6; INK O;"sE=";sB; AT 13,15;

" m"; AT 14,3;"vE=";vB; AT 14,15;" m/s"; AT
15,3;"aB=";aB; AT 15,13;" m/sD"

PRINT # 1; AT 1,7; PAPER 1; INK 7; "ALTE VALORI
(d/n)?": PAUSE O

GO TO 110*(INKEY$="d")+ 310*(INKEY$="n")

PRINT # 1; AT 1,0;"(32sp)": PRINT # 1; AT 1,3 ;
PAPER 3; INK 7:"UN CICLU CINEMATIC (d/m) 2?":
PAUSE O

GO TO 330*(INKEY$="d")+500* (INKEY$="n")

CLS : INPUT "Introduceti pasul unghiular [gr]”,
pas

GOSUB chl: PRINT AT 2,6:" MARIMILE CINEMATICE"
LET fig=0: LET w=fig: FOR w=fig TO 360 STEP pas
LET fir=fig*PI/180

LET a=1-CO0S fir: LET b=.25*((1-COS(2*fir))*1lb)
LET sB=r*(a+b)

LET vB=r*ol*SIN fir+.5*1b+*SIN (2+*fir))

LET aB=r*ol*ol*(COS fir+lb*COS(2*fir))

PRINT AT 11,11;"AB="; AT 11,14;w;" gr"

IF w=360 THEN PRINT AT 13,6;"0(9sp)"; AT 14,6;"0
(9sp)”: GO SUB apasa: GO TO 500

PRINT AT 9,2; PAPER 3; INK 6;"PISTONUL"; AT 13,3
; PAPER 6; INK O;"sE=";sB; AT 13,15:" m"; AT
14,3;"vE=";vB; AT 14,15;" m/s"; AT 15,3;""aB=";
aB; AT 15,15;" m/sD"

LET fig=fig+pas

GOSUB apasa

NEXT w

GOSUB ch2: PRINT AT 11.,4; PAPER 2; INK 4;"DORITI
DIAGRAMELE (d/n)?": PAUSE 0

GO TO 600* (INKEY$="d")+520* (INKEY$="n")

PRINT AT 11,5; PAPER 7; INK 1;"M.M. POPOVICI
SOFTWARE" ,

FOR i=7 TO 0 STEP ~-1: PORE 23606,i: PAUSE 3:
PRINT AT 14,6: PAPER 6; INK 1; "CINEMATICA
ANALITICA": NEXT i: STOP

BORDER 2: PAPER O: INK 7: CLS : PRINT AT 2,1:
INVERSE 1; "DIAGRAMELE MISCARII PISTONULUI";
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601

602

604
605
610
620
630

635
640

690
700
710

720
730
8999
9000
9001

9002

INVERSE O:PRINT # 1; AT 1,3;"Pasul unghiular
pas=10 [gr]": PAUSE 0: LET j=0: LET pas=10: PLOT
0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0: DRAW
0,-175: PRINT AT 6,1;"sE"; AT 6,10;"vE"; AT
6,20;"aE”; AT 11,10;"AB(8sp)AB(7sp)AB"

FOR £=25 TO 175 STEP 75: PLOT £f,136: DRAW 0,-50:
DRAW 50,0: PLOT £-2,132: DRAW 2,2: DRAW 2,-2:
PLOT £+52,84: DRAW 2,2: DRAW -2,2: NEXT f

LET fig=0: LET w=fig: FOR w=fig TO 360 STEP pas:
LET fir=fig*PI/180

LET a=1-COS fir: LET b=.25*%*((1-COS(2*fir))*1b)
LET sB=r*(a+b)

LET vB=r*ol*(SIN fir+.5*1b*SIN(2*fir))

LET aB=r*ol*ol*(COS fir+lb*COS(2+*fir))

IF w=360 THEN PRINT AT 18,4;"360"; AT 17,13;
“0(10sp)"; AT 18,13;"0(8sp)": GOSUB apasa:

GO TO 710

PLOT 75,10: DRAW 0,30

PLOT 25+3j*1.5,90+sB*10: PRINT AT 18,1;"AB=";
j*10; AT 17,10;"sE=";sB; AT 17,25;" ma"; AT
18,10;" vE=";vB; AT 18,25;" m/s"; AT 19,10;
"aE=";aB; AT 19,25;" m/sD": PLOT 100+j*1.5,
90+vB: PLOT 175+j*1.5,85+aB/100: LET j=j+1

LET fig=fig+pas

NEXT w

GOSUB ch2: PRINT AT 11,9; "RELUATI (d/n)?":
PAUSE O AR e o e
GO TO 110*(INKEYS$="d")+730*(INKEY$="n")

GOSUB ch2: GO TO 520

STOP

BORDER 5: PAPER 6: INK 2: CLS

PLOT 15,0: DRAW 255,0: DRAW 15,15: DRAW 0, 145:
DRAW -15,15: DRAW =-225,0: DRAW -15,-15:

DRAW 0,-145: DRAW 15,-15: DRAW 0,15: DRAW -15,0:
PLOT 255,15: DRAW -15,0: DRAW 0,-15: PLOT
255,160: DRAW -15,0: DRAW 0,15:PLOT 0, 160:DRAW
15,0: DRAW 0,15

PRINT AT 0,0: OVER 1; PAPER 5;"(2sp)"“: AT 0,30 :
"(2sp)"; AT 1,0;"(2sp)"”; AT 1,30:"(2sp)":



14

AT 20,0;"(2sp)"; AT 20,30:"(2sp)"; AT 21,0
"(2sp); AT 21,30;"(2sp)": RETURN
9100 LET t$="(15sp)”: PAPER 6: BRIGHT 1: INK O:
BORDER 7: CLS : PLOT 0,0: DRAW 255, O:
DRAW 0,175: DRAW -255,0: DRAW 0,-175:
PRINT AT 1,2; PAPER 5;t$;t$(2 TO):
FPOR i=2 TO 20: PRINT AT i,1; PAPER 7;
t$(2 TO); AT i-1,30; PAPER 5;" “": NEXT i
9200 LET a$="(4sp)APASATI O TASTA OARECARE(4sp)”
9201 PRINT # 1; AT 1,0; a$
9202 LET a$=a$(32)+a$(TO 31)
9203 PAUSE 5: IF INKEYS="" GO TO 9201
9204 RETURN
9300 RESTORE 9301: FOR i=1 TO 47: REARD a:
POKE 65368 +i,a: NEXT i
9301 pDaTA 0,12,82,82,60,16,16,16,0,0,0,0,192,64,
64,224
9302 DATA 0,68,130,130,146,146,108,0,96,16,32,120,
6,0,0,0
9303 DATA 0,0,0,224,144,224,144,224,0,0,0,240,
144,240,144 ,144
9304 RETURN
Acest program defineste noi udg-uri, calculeazd marimile
cinernatice pentru 0 singurd pozitie ceruta sau pentru un cliclu cinematic
$i traseaza diagramele miscarii, afisind rezuitatele numerice. De exemplu

pentru r=05 m, /=25 m si @;= 42 1/s, rezuitd datele din tabelul 13.1

(pentru un pas unghiular de 150 ) .

Tabelul 13.1

Unghiul | sg[m] va[m/s] ag[m/s?]

0 0 0 1058, 4

15 0,020386451 6,4851999 | 1004,7135
30 0,07948729 12,318653 852,03441
45 0,1714466 16,949242 623,66818
60 0,2875466 20,005187 352,86818
75 0,4171411 21,334442 75,511516
30 0,5572411 ' 21,33442 ~-176,4516

105 0,6750601 19,234442 | -381,0452
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120 0,7875601 16,367882 -529,2452
i35 0,8785533 12,749242 -623,6681
150. 1 0,9455127 8,6812467 | -675,6344
165 0,9863122 4,3852467 | -699,1797
180 1,9863122 0,3852467 | -705,6797
195 0,9863122 -4,385299 =699 ,1797
210 0,9455127 -8,681346 -675,6344
225 0,8785533 -12,74524 -623,6681
240 0,7875533 -16,36788 -529,2681
255 0,6760601 -19,23444 -381,0452
270 0,5560601 -21,33444 -176,4452
285 0,41722411 -21,33444 75,5115
300 0,2875411 -20,00518 352,81516
S35 0,1714466 -16,94924 623,66818
330 0,7948729 ~12,31865 852,03441
345 0,2038645 -6,485265 1004,7135
360 0 0 1058,4135

Se mentioneazd cd programul realizeaza o trasare corecta a
diagramelor numai pentru A= r/l=1/4 simq{= 40..70 1/s.

13.3. ECHILIBRAREA STATICA A MECANISMULUI
MANIVELA-PISTON

in timpul functiondrii masinii, datoritd miscarii elementelor cu
viteze variabile se produc forte de inertie care reprezinta reactia cinetica a
masei elementului la acceleratia ce i se imprima odatd cu miscarea sa.
Fortele de inertie produc solicitiri suplimentare in elemente si cuple care,
in cazul masinilor rapide, sint superioare solicitdriior date de fortele
specifice procesului de lucru al masinilor. Pe de altd parte, deoarece
fortele de inertie variaza periodic in timp, aldturi de solicitdrile la oboseala
pe care le cauzeaza, ele provoaca si vibratii ale sistemului asupra caruia
actioneazi. Vibratiile pot deveni deosebit de periculoase in situatia cind
frecventa lor este egala cu frecventa de oscilatie proprie a unui element al
masinii, intrucit este posibild aparitia fenomenului de rezonantd mecanica
concretizat printr-o crestere considerabila a solicitdrilor, depdsindu-se
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limitele admisibile ale tensiunilor pentru ce au fost dimensionate.
ini&turarea fortelor de inertie este imposibild, deocarece nu se pot
construi elemente fird masa, dar anihilarea lor prin aite forte de inertie
este realizabild. In acest scop se pot introduce mase aditionale in sistem-
numite contragreutdti -, operatie cunoscuta in tehnicd sub denumirea de
echilibrarea maseior mecanismului. Un mecanism-este echilibrat daca

torsorul forfelor de inertie este nul :<,(F , M) =0; in stuatia cind numai

forta de inertle rezultanta este nuia (F;=0) se realizeaza echilibrarea
statica.

' Se considerd un mecanism manivelé-piston (fig.13.3, a) ale carui
elemente cinematice au lungimile r, / [m] si masele my, my, mg [kg]
presupuse concentrate in centrele lor de greutate G; Go, Gz= B,
pozitionate fata de articulatia

anterioard prin distantele s, si s, [m]. La aceste date de intrare in
program se

mai adauga distantele orsi oy de amplasare a maselor de echilibrare m
si my (prima in prelungirea manivelei, lar a doua in prelungirea bielei-
fig.13.3,b).

Fig 13.3 Echilibrarea mecanismului maniveld piston

Relatiiie de caicul care se apiicd sint urmédtoarele :
- repartizarea masei my in articulatile Ag si A : mypg=my(r-sq)/r ;
mMyA=My8y/r ! |
-fepartizarea masei my in articulatile A si B : mgp=my(-sp)/!
mag =mgsy/!
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Masa mg se repartizeaza integral in articulatia B : mgg=mg. in
acest fel in articulatiile Ag, A si B sint amplasate masele
MaQ=M4yAQ: MA=MyA+Mop (Masa rotativd), mg=mog+mg (Masa
translanta)
Dintre aceste mase urmeaza a fi echilibrate numai masele din
articulatiile mobile A si B, deoarece masa din Ag fiind fixa nu influenteaza
miscarea mecanismului. Rezulta masele de echilibrare :

_ my=mgl/py [kg] si my=(ma+mg+mp)r/py [kg].

In acest fel masa intregului sistem - inclusiv masele aditionale -
este concentrata in articulatia fixa Ag care reprezinta centrul de greutate
al mecanismului. Masa totald a mecanismului echilibrat este:

Mg=Myag+Ma+mg+mp+my [kg]
Cu aceste date rezuitd urmatorul program pe calculator :

8 LET apasa=9000: LET udg=9100: LET c=9400: LET
bord=9500: LET box=9600: LET x$+"32sp)": DEF FN
w(a,b,c,d)=100: REM (sp)=blanc

9 GOSUB udg: GOSUB bord

10 BORDER 2: PAPER 0: INK 7: CLS : FOR i=0 TO 10
STEP 2: PLOT 32-i,60-i : DRAW 186+2*i,0: DRAW
0,75+2*i: DRAW -186-2*i,0: DRAW 0,-75-2*i:

NEXT i

13 PRINT AT 6,8;"M.M. POPOVICI "; AT 7,8; :
"SOFTWARE (3sp)1992"; AT 10,5; "ECEILIBRAREA(2sp)
STATICA"; AT 11,5;"TOTALA A MECANISMULUI" ;AT
12,7 ;"MANIVELA(3sp)PISTON" AR

15 PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,-175 _

20 GOSUB apasa: RANDOMIZE USR 60000: GOSUB c

30 BORDER 7: PAPER 7: INK 0: CLS : FOR y=175 TO
170 STEP -1: PLOT O,y: INK 2: DRAW 255,0: NEXT
y: FOR y =166 TO 163 STEP -1: INK 4: PLOT O,y:
DRAW 255,0: NEXT y: PLOT 0,159: INK O: DRAW
255,0

40 PRINT AT 3,8; PAPER 1; INK 6;"DATELE PROBLEMEI"

45 FOR y=20 TO 15 STEP -1: PLOT O,y: DRAW INK 4;
255,0: NEXT y: FOR y=13 TO 8 STEP -1: PLOT O,y:
DRAW INK 2;255,0: NEXT y
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€0

70

100
110
120
130
200
210

215
220

230

INPUT "Iatroduceti r [m]",r: PRINT AT 5,1;
“1)Lungimesa manivelei r=";r;" m"

INPUT "Introduceti 1 [m]",l: PRINT AT 6,1;
“2)Lungimea bielei(4sp)l=";1l;" m"

INPUT "Introduceti sA [m]",sl: PRINT AT 7,1;
"3)Pozitia c.d.g.(5sp)sA=";s1;" m"::REM
literele majuscule se tasteaza in modul grafic
INPUT "Introduceti sB(m]";s2: PRINT AT 8,1;
"4)Pozitia c.d.g.(Ssp)sB=" ;s82;" m"

INPUT "Introduceti mA [kg]";ml: PRINT AT 9,1;
"S)Masa manivelei(Ssp)mA =";ml;" kg"

INPUT "Intrcduceti mB[kg]",m2: PRINT AT 10,1;
"6)Masa bielei(8sp)mB=";m2;" kg""

INPUT “Introduceti mC [kg] ",m3: PRINT AT 11,1;
"7)Masa pistomului (4sp)mC=";m3;" kg"

INPUT "Introduceti DE [m]",rl: PRINT AT 12,1;
"8)Distanta(llsp)DE=";r;" m"

INPUT "Introduceti DI [m]“,r2: PRINT AT 13,1;
"9)Distanta(llsp)DI=";r2;" ="

PRINT # 1; AT 1,9;"CORECT (d/n) ?": PAUSE 0

GO0 TO 30* (INKEY$="n")+215* (INKEY$="d4d")

GOSUB c

BORDER S: PAPER 6: INK 1: CLS : LET mlAo=
ml*(r=-sl)/r: LET mlA=ml*sl/r: LET m2A=
m2*(1-s2)/1: LET m2B=m2*s2/1l: LET m3B=m3: LET
mAco=mlAc: LET mA=-mlA+m2A: LET mB=m2B+m3: LET
mII=mB*l/r2: LET mi=(mA+mB+mII)*r/rl: LET
mpA=nA+mB+mII: LET me=mlAc+mpA+mI

BORDER 5: PAPER 1l: INK 0O: CLS:LET
i$="0102301761":GOSUB box: PRINT AT 3,11; PAPER
3; INK 7;"REZULTATE": PAPER 6: INK 1l: PRINT AT
7,5 ;"mAEG=";mlAoc; AT 7,21;" kg"; AT 8,5 ;
"mAE=";mlA; AT 8,21;" kg"; AT 9,5;" =":m2A; AT
9,21;" kg"; AT 10,5;"mBF=";m2B; AT 10,21;" kg";

- AT 11,5 ;"mCF=";m3B; AT 11,21;" kg"; AT 12,5;

"mEG=";mAo; AT 12,2;" kg"; AT 13,5;"mE=";mA; AT
13,21;" kg"; AT 14,5;"mF=";mB; AT 14,21 " kg";
AT 15,5;"mHE=";mI; AT 15,21;" kg"; AT 16,5;
"mI=";mII; AT 16,21;" kg”; AT 17,5; “mJ=";me; AT
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17,21;" kg"

240
250

260
270

280

8999
9000

9100
9101
9102
9103

9104
9105

9106
9400

9500

9501

9502
9600

PRINT AT 20,9; PAPER 4 ; INK 6;"ALTE DATE
(d/n)?": PAUSE O

GO TO 30*(INKEY$="d")+260* (INKEYS="n")
RANDOMIZE USR 60000

BORDER 5: PAPER : INK 7: CLS : FOR i= 0 TO 10
STEP 2: PLOT 32-i,60-i: DRAW 186+2*i,0: DRAW
0,75+2*i: DRAW -186-2*i,0: DRAW 0,-75-2*i: NEXT i
PRINT AT 6,8;"M.M. POPOVICI"; AT 7,8;

"SOFPTWARE (3sp)1992"; AT 10,5; "ECHILIBRAREA
(2sp) STATICA"; AT 11,5;"TOTALA A MECANISMULUI";
AT 12,7;"MANIVELA(3sp)PISTON"

STOP

FOR k=19 TO 20: PRINT PAPER 2; AT k,3;" (25m=m)":
NEXT k: PRINT AT 18,3; "APASATI ORICE TASTA
DORITI": PAUSE 0: RETURN : REM m semnul se
cbtine cu tasta 3 in modul grafic

RESTORE 9101: FOR f=USR "a" TO USR "j" a: POKE
f,a: NEXT £

DATA 0,0,0,0,64,192,64,224,0,0,0,0,96,16,31,120
DATA 0,0,0,42,72,16,72,48,0,0,0,2,255,2,0,0
DATA 0,0,0,240,144,240,144,144,0,0,0,224,144,
224,144,224

DATA 0,0,0,0,96,144,144,96,0,0,0,0,224,64,64,224
DATA 0,0,0,0,238,68,68,238,0,0,112,136,136,240,
128,248

RETURN

LET z=0: LET u=1l: OVER u: INVERSE u: FOR j=1 TO
7 STEP 2: BORDER j: INPUT ; :INK 9: FOR i=0 TO
87 STEP 8: PLOT i,i: DRAW PAPER j;255-2*i,z:
DRAW PAPER j;z,175-2*i: DRAW PAPER j;2*i-255,13:
DRAW PAPER j;2*i-175: NEXT i: NEXT j: PAPER 5:
INK 9: BORDER 6: INVERSE z: CLS: RETURN
RESTORE 9501: FOR n=1 TO 17: READ a: POKE
60000+n,a: NEXT n

DATA 17,232,3,62,255,71,211,254,175,16,251,27,
122,179,32,243,201

RETURN

LET xo=VAL i$(1 TO 2): LET yo=VAL i$(3 TO 4):



LET x1=VAL i$(5 T0 6): LET yl=VAL i$(7 TO 8)
9601 PAPER VAL i$(9): INK VAL i$(10)
9602 LET i=0
9603 IF i THEN LET x=FN w(xo,yo,xl,yl)
9604 LET I$=x$(TO x1l): FOR i=yo TO yo+yl-1l: PRINT AT

i,x0;i$: NEIT i _
9605 PLOT 8*xo+l,174-8*yo: DRAW 8*x1-3,0: DRAW

0,3-yl*8: DRAW 3-x1*8,0: DRAW 0,yl*8~3
9606 RETURN

Folosind urmatoarele date de intrare: r=0,12 m; |=0,6 m; s4=0,1
m; sp= 0,2 m; my =2 kg; mp=8 kg; m3=10 kg; p;=0,08 m si pgy= 0,16 m,
se obtin rezuitatele :
miap=1kg; mya=1Kkg; mop = 5,37(3) kg ; mpp=2,66(6) kg ;
m3B=10 kg.
mag=1kg; mp =6,33(3) kg; mg= 12,6 (6) kg; my=166,25 kg si
m =475 kg

Se constatéd ca a rezultat 0 masd echilibratd mg=233,75 kg cu
valoare mare, ceea ce ingreuneazé constructia. De asemenea, addugarea
masei aditionale my are ca efect mérirea masei bielei si implicit a
momentului ei de inerlie masic, ceea ce conduce la cresterea
dezechilibrajului datoritd momentului rezuitant al fortelor de inertie pe-
acest element. Drept consecintd se va renunta la echilibrarea statica
totald a fortelor de inertie si se aplicd varianta de echilibrare partiald, prin
utilizarea unei singure mase aditionale amplasata in prelungirea manivelei
Ag A. O asemenea solutie este folosita la motoarele cu ardere interna si la
compresoare.

13.4. SINTEZA OPTIMALA A ARCULUI BARA DE
TORSIUNE

Bara de torsiune (fig.13.4) este o bard dreaptd, de reguld de
sectiune circulard, utilizatd ca arc amortizor de socuri pe vehicule rutiere
i de cale feratd. De cele mai multe ori bara este incastratd la unul din
capete intr-un dispoozitiv de prindere, iar la capatul liber este asambiat

prin presare cu un levier asupra céruia actioneaza forta variabild Fe(Fp, -
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forta minima:- Fyy - fofa maxima) ce produce momentul de rasucire
M;=Fa € [Myy, - momentul minim: M4 - momentul maximj.

VA

v

Fig 13.4 Arcul bara de torsiune
Aplicind metoda operationald rezultd urmdtorul algoritm de

calcui:
Date: My, My [daNcm] ; materialul (G,0,¢ - tensiunea la rupere
staticd [daN/cm2]; unghiul de rasucire specific admisibil 8,[rad/cm];
L[cm] - lungimea maxima permisa de gabarit.
Rezolvare : 1) Coeficientul de asimetrie al ciclului la oboseald :
R=Mim/Mm -

2) Tensiunea tangentiald admisibild la oboseald: T
=0,90,.1/(3-R) :
3) Diametrul barei de torsiune: d=§/16 My /mtte [cm]
4) Lungimea barei de torsiune : |=(min.){r 6,
Gd4/32Myy; L} cm]

5) Raza de racordare: r=2d [cm]

6) Diametrul de calare d.= 1,45d [cm]. ; :

Caracteristicile principalelor oteluri de arc sint prezentate in

tabelul 13.1:
Tabelul 13.1

Simbol | Denumire |E [daN/ |G Gy Utilizani
| cm?]  |[daN/ |[daN/
cm?] _|em?)
- 62Si2W 18640 | Arcuri puternic
solicitate
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Arc 2A 51VcrtiA 13200 Arcuri cu foi,
elicoidale, bara de
torsiune

Arc 3A 60Si15A |2.06.106|7.8.105 | 14700 Arcuri lamelare, cu

' foi elicoidaie

Arc 4A 56Si17A Arcuri cu
foi,elicoidale

40Si17A 11800 (CFR)

Arc 5 51Si17A

OLCB5A 9800 Arcuri lamelare, cu

Arc 6A OLCS5A foi,elicoidale

Arc 10A | OLC75A 10800 Arcuri lamelare, cu
foi, elicoidale,
spirale

Arc 7 OLC85A 11300 idem

RS 7000

RM OLC 8000

RR 10000

Programul de caicul este urmatorul :
9 LET chl=9000: LET ch2=9100: LET apasa=9200: LET

10

15

20

30

40

50
60

cortina=9300: LET udg=9400: LET box=9600: LET
x$="32sp": DEF FN w(a,b,c,d)=100: DEF FN r(x)=
INT x+(x<>INT x)

BORDER 7: PAPER 7: INK 0: CLS

GOSUB udg

FOR f=g TO 16: PRINT PAPER 5; INK 2; AT f,6;
"(22sp)": NEXT f: REM (sp)=blanc

FOR f=7 TO 17: PRINT PAPER 1l; INK 1; AT £,5;" ":

NEXT f: PRINT PAPER 1; INK 1; AT 17,6;"(19sp)"
PRINT PAPER 4; INK 6; AT 7,6;"M.M.POPOVICI
SOFTWARE"; AT 9,15;"1993"; AT 13,6; FLASH 1;
INVERSE 1"ARCUL BARA DE TORSIUNE": GOSUB apasa
BORDER 5: PAPER 5: INK 1: CLS

PLOT 0,8: DRAW 255,0: DRAW 0,167: DRAW -255,0:
DRAW 0,~157: LET i$="0101251800": GOSUB box:
LET i$="0202251626":GO0SUB box




70
80

90

100

110

120

130
140
150

160
170

180
190
200

210

220

PRINT AT 3,5; "DATELE PROBLEMEI"

INPUT "Introduceti CD{daN/cm]”,mtM: PRINT

AT 5,3;"1)Momentul maxim”; AT 6,4"CD=";mtM;

* daNcm”: REM majusculele subliniate se tasteaza
in modul grafic

INPUT "Introduceti AB{daNcm]",mtmin: PRINT

AT 7,3;"2)Momentul minim”; AT 8,4:"AB=" mtmin;
* daNca”

INPUT "Introduceti G [daN/cmI]",g: PRINT AT 9,3;
*3)Materialul";Ar 10,4;"G=";g ;" daN/cmI”
INPUT "Introduceti EF [daN/cmI)",sigl: PRINT
AT 11,4;"EF=";sigl;" daN/cml"

INPUT "Introduceti GH [rad/cm]",teta: PRINT AT
12,3;"4)Deformatia admisibila”; AT 13,4;
"GH=";teta;"” rad/cm”

INPUT "Introduceti L{cmj",l: PRINT AT 14,3;
*S)Lungimea maxima”; AT 15,4;"L=";1;" ca”

LET i$="0717150362": GOSUB box: PRINT AT 18,8;
"CORECT (d/n)?": PAUSE 0

GO TO 50* (INKEYS="n")+160* (INKEYS="d")

LET k=6: GOSUB cortina

GOSUB chl: LET r=mtmin/mtM:LET tau=

.9%*gigl/(3-r): LET d=(16*mtM/(PI*tau))T(1/3):

LET l1=(PI*g*teta*FN r(d)T4/(32*mtM)): LET 12=1
IF 11 <= 12 THEN LET lung=ll1

IF 12 <= 11 THEN LET lung=12

LET i$=1002110317": GOSUB box: PRINT AT 3,11;
"REZULTATE"

PAPER 6: INK O: PRINT AT 5,2;"Diametrul barei";
AT 7,4;"d="; FN r(d); AT 7,18;" ca"; AT 9,2;
"Lungimea barei”; AT 11,4;"1=";FN r(lung);

AT 11,18;" cm"; AT 13,2;"Raza de racordare”;

AT 15,4;"r=";2*FN r(d); AT 15,18;" ca";

AT 17,2;"Diametrul de calare”; AT 19,4;"dc=";
1.45*FN r(d); AT 19,18;" cm"

LET i$="2208081346 : GOSUB box: PRINT AT 9,2;"A"
AT 10,35;"L"; AT 11,25;:°T" AT 12,25;"R"; AT
14,25;"D";AT 15,25 ;"A" ; AT 16,25;"T"; AT
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230
240
300

310

320

330
8999
9000
9001

9002

9100

9101

9102
9200
9201
9202
9203
9204
9300

17,25;"B*; AT 19,23;"(d/n)?": BEEP .02.40: PAUSE
4: BEEP .02.-40: PAUSE O

GO TO 50* (INKEY$="d")+240* (INKEY$="n")

GOSUB ch2

FOR f=6 TO 16: PRINT PAPER 5; INK 2: AT £,6;
"(22sp)": NEXT f :

FOR f=7 TO 17: PRINT PAPER 1; INK 1; AT f£,5;

* ": NEXT f: PRINT PAPER 1; INK 1; AT 17,6;
"(19sp)"

PRINT PAPER 4; INK 6; AT 7,6;"M.M.POPOVICI
SOFTWARE"; AT 9,15;"1993"; AT 13,6;

FLASH 1; INVERSE 1;"ARCUL BARA DE TORSIUNE"
PAUSE 0

STOP

BORDER 5: PAPER 5: INK 2: CLS

PLOT 15,0: DRAW 255,0: DRAW 15,15: DRAW 0,145:
DRAW -15,15: DRAW -255,0: DRAW -15,-15:

DRAW O0,-145: DRAW 15,~-15: DRAW 0,15: DRAW -15,0:
PLOT 255,15: DRAW -15,0: DRAW 0,-15: PLOT
255,160: DRAW -15,0: DRAW 0,15: PLOT 0.160: DRAW
15,0: DRAW 0,15

PRINT AT 0,0: OVER 1; PAPER 5;"(2sp)"; AT 0,30;
"(2sp)“"; AT 1,0;"(2sp)"; AT 1,30;"(2sp)" ;AT
20,0;"(2sp)"; AT 20,30;"(2sp)"; AT 21,0;"(2sp)";
AT 21,30;"(2sp)": RETURN

LET t$="(15sp)": PAPER 6: BRIGHT 1: INK O:
BORDER 7: CLS : PLOT 0,0: DRAW 255,0: DRAW
0,175: DRAW -255,0: DRAW 0,-175

PRINT AT 1,2; PAPER 5;t$;t$(2 TO): FOR i=2 TO
20: PRINT AT i,l; PAPER 7;t$;t$(2 TO); AT i-
1,30; PAPER 5;" ": NBXT i

RETURN

LET a$="(4sp)APASATI O TASTA OARECARE (4sp)"
PRINT # 1; AT 1,0;a$

LET a$=a$(32)+a$(TO 31)

PAUSE 5: IF INKEY$="" THEN GO TO 9201

RETURN

FOR i=0 TO 127 STEP 8: PLOT i,0: DRAW INK k
PAPER k;0,175: PLOT 255-i,0: DRAW INK k: PAPER



k:0,175:NEXT i: RETURN

9400 RESTORE 9401: POR gq=0 TO 71: READ a: POKE
65368+q,a: NEXT q

9401 DATA 130,198,170,146,130,131,0,0,0,0,0,128,159,
213,149,85,130,198,170,146,130,131,0,0,0,0,0,
128, 209,155,149,81

9204 DATA 0,62,64,64,68,68,56,0,0,0,0,4,12,68,228,78

9403 DATA 0,48,74,124,72,72,48,0,0,0,0,0,96,144,
144,120 i

9404 DATA 96,16,32,120,0,0,0,0

9405 RETURN

9600 LET xo=VAL i$(1 TO 2): LET yo=VAL i$(3 TO 4):
LET x1=VAL i$(5 TO 6): LET yl=VAL i$(7 TO 8)

9601 PAPER VAL i$(9): INK VAL i$(10)

9602 LET i=0

9603 IF i THEN LET x=FN w(xo,yo,xl,yl)

9604 LET i$=X$(TO x1): POR i=yo TO yo+yl-1l: PRINT AT
i,x0;i$: NEXT i

9605 PLOT 8*x0+l1,174-8*yo: DRAW 8+*x1-3,0: DRAW
0,3~-yl*8: DRAW 3-x1*8,0: DRAW 0,yl*8-3

9606 RETURN '

Pentry Myy=600 daNcm; Myyn=200 daNcm; Arc2A (G=7,8.105

daN/cm2; o,q¢ =13200 daN/cm?); 8,=0,2 rad/cm si L=50 cm rezuita:
d=1cm: =26 cm: r=2 cm ;dc=29 cm.

13.5. SINTEZA OPTIMALA A ARCULUI LAMELAR

SIMPLU
Arcul lamelar simplu (fig. 13.5) este o foaie metalica incastrati la

un capat si libera la celalalt capat unde actioneazi forta extericara
variabild F[daN]e{F, - forta minim&: F); - forta maxima} care solicita
arcul la incovoiere.
Forma arcului poate fi dreptunghiulard, triunghiulard, trrapezoidala, etc. si
se executd din otel pentru arcuri.Aceastd forma se ia in considerare la
determinarea sagetii (deformatiei) arcuiui prin intermediul unui coeficient
cu urmétoarele valori: '
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Fig 13.5 Arcui lamelar simpiu

(173 forma
dreptunghiulara
] 1/2 forma
triunghiulara
1/3 .1/2 forma
trapezoidala

Se utilizeaza la mecunismele cu clichet, relee, comutatoare
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electrice, perii colectoare, site, vibratoare, etc.

Deformatia pe care o capata arcul in urma sohcnam sale poate fi
cel muit egald cu o deformatie admisibild fq [cm], caz in care se numeste
arc cu sdgeata maxmd, sau poate fi cel putin egald cu deformatia
admisibild cind se numeste
arc cu sageatd minima.

Aplicind metoda operationald se deduce urmatorul aigoritm de
calcul :

Date: forta maximd Fy [daN] : forta minima Fq, [daN]: ségeata
admisibild f; [cm]; dimensiuniie permise de gabarit B [cmjf, L [cm];
materialul arcului
; (c+1 [daN/cm2]; E[daN/cm2]); forma foii arcului (c=1/3...1/2);
tipul arcului (cu sdgeatd maxima sau minima).

Rezoivare : 1) Coeficientut de asimetrie al ciclului la oboseald

2) Tensiunea admisibild la oboseald o.q= 1.30.1/(3-R).

a) Arcul cu sageatd maxima (f<fy)
- lungimea foii =L [cm]

- latimea foiib = (min){ 1.5 F,, E2£/c? o3, L ; 8}

- grosimea foii h = {J6F, L/b o,
b) Arcul cu sdgeatd minima (f2f, )

- compatibilitatea problemeic,, 2 {15F,E*f /c* BL’

- dimensiunie arcultii|=L ; b=8 ; h= JBF, L/Bo
Acest algoritm este transpus in programul de caicul care

urmeaza realizat pentru arcul lamelar simpiu cu foaie drepumghulaﬁ
(c=1/3).

1 CLs : OVER 0: LET Y$="(32sp)": REM sp=blanc
2 LET chl1=9000: LET ch2=9100: LET bord=9200: LET
apasa=9300: LET udg=9400: LET scrie=9500
30 GOSUB udg
40 BORDER 1: PAPER 1: INK 6: CLS



45
50

60

70
5000
5003

5010 LET

5020

5030

5040

5050

5060

5070

5080

5090

5100

5110

LET b=l1l: GOSUB bord

PRINT AT 4,5; PAPER 0; INK 7;"M.M.POPOVICI
SOFTWARE"; AT 12,6; PAPER 4; INK §;"ARCUL
LAMELAR SIMPLU"; AT 14,4;"DE FORMA DREPTUN
GHIULARA"

LET col=24: LET a$="(Sintesza optimald)": LET lin
=16: GOSUB scrie

GOSUB apasa

BORDER 6: PAPER 6: INK 1: CLS

PLOT 0,24: DRAW 255,0: DRAW 0,144: DRAW -255,0:
DRAW 0,-144

i$="04022403071": GOSUB 9600: PAPER 5: INK
1: LET A$="(2sp)DATELE PROBLEMEI(2sp)”": LET
lin=3: LET col=25: GOSUB scrie

PAPER 6: INK 0: INPUT "Introduceti forta maxima
* [daN]",FMAX: PRINT AT 6,2;"-forta maxima

EF="; ;" daN": REM majusculele subliniate se
tasteaza in modul grafic

INPUT "Introduceti forta minimaCD(daN]", Fm:
PRINT AT 8,2;"~forta minima CD=";PFm;" daN"

INPUT "Introduceti sageata admisibila fG (cm]"”,
fa: PRINT AT 10,2;"~sageata admisibila fG=";fa;
" c-n )
INPUT "Introduceti dimensiunile maxi- me permise
de gabarit B si L{cm]",B,L

PRINT AT 12,2:"~-dimensiunile gabaritulnx e

AT 14,5;"B=";B; " cm";"(2sp)L=" ; " cm"

LET c=1/3

PRINT # O: PAPER 5; INK 2; FLASH 1;" (4sp)APASATI
O TASTA OARECARE (4sp)"”: BEEP .005,35: PAUSE 3:
.005,45: PAUSE 0

FOR i=6 TO 17: FOR j=2 TO 30: PRINT AT i,j;"
NEXT j: NEXT i .

INPUT "Introduceti HEI[daN/cmJ]",sig: PRINT AT
8,2;"-tensiunea la rupere statica"; AT 9,3:"HI="
sig; " daN/cmJ"

INPUT "Introduceti modulul de elasti-(2sp)citate
lon-(3sp)gitudinal E{daN/cmJ]",E: PRINT AT 11,2;
OVER 1;" -modulul de elasticitatate
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longitudinal B=";B;" daN/cmJ"

5115 INPUT "Indicati tipul arcului :(1l0sp)cu sageata
maxima (1) sau cu(4sp)sageata minima (2)",s$:

- PRINT AT 13,2;-arc cu sageata "

5116 IF s$="1" THEN PRINT AT 13,18;"maxima”

5117 IF s$§="2" THEN PRINT AT 13,18;"minima™

5120 LET i$="02152803511": GOSUB 9600: LET AS="DATELE
SINT CORECTE (d/m)?": LET lin=16: LET col=28:
GOSUB scrie j

5125 PAUSE 0

5130 GO TO 5140* (INKEY$ ="d")+5000*(INKEYS ="n")

5140 CLS: LET R=Fm/PMAX: LET sigmar=1.3*sig/(3-R)

5146 IF s$="2" THEN GO TO 5200

5150 LET 1l=L: LET vl=1.5*FPMAX*E*E*fa*fa/(c*c*sigmar®*
sigmar*sigmar*L*L*1l): LET v2=B

5155 IF vl <= v2 THEN LET b=vl

5160 IPF v2 <= vl THEN LET b=v2

5170 LET h=SQR(6*FMAX*L/(b*sigmar))

5170 GOSUB chl: LET i$="0402240316": BORDER 5: PAPER
~6: GOSUB 9600: LET a$="Dimensiunile arcului :":
LET lin=3: LET col=26: GOSUB scrie: PRINT AT
7,6;"=-1lungimea 1=";L;" ca”; AT 9,6;"latimea
b=";b;" cm"; AT 11,6;"-grosimea h=";h;" ca™ .

5185 LET b=5S: GOSUB apasa

5190 GO TO 6000

5200 LET k=(1.1*PMAX*E*E*fa*fa/(c*x*B*L*L*))T(1/3)

5210 IF sigmar < k THEN GOSUB chl LET i$= i
*0511240317": GOSUB 9600: BORDER S: PAPER 6: LET
a$="PROBLEMA INCOMPATIBILA": LET lin=12: LET
col=27: GOSUB scrie: PRINT AT 17,6; PAPER 4; INK
6; "RELUATI CU ALTE DATE !“: LET b=5: GOSUB
apasa: GO TO 5000

5220 LET h=SQR(6*FMAX*L/B*sigmar))

5230 GOSUB chl: LET i$="0402240316": GOSUB 9600: LET
a$="Dimensiunile arcului:": BORDER S: PAPER 6:
LET lin=3: LET col=26: GOSUB scrie: PRINT AT
7,6;"-lungimea 1=";L;" ca”; AT 9,6;"-latimea
b=";b;" cm"; AT 11, 6;"grosim h=";h;" ca"

5240 LET b=5: GOSUB apasa R



6010
6020

9000

9001

9100

9200

9202

9203

9204

9300

9301

9400

9401

9402

GOSUB chl: PRINT AT 12,4;"RELUATI APLICATIA
(d/n)?": PAUSE O

GO TO 5000+*(INKEY$ ="d")+6020*(INKEY$ ="n")
BORDER 1: PAPER 1: INK 6: CLS: GOSUB bord: PRINT
AT 12,4:"PROGRAMUL S-A TERMINAT !": STOP

BORDER 5: PAPER 6: INK 2: CLS: PLOT 15,0: DRAW
225,0: DRAW 15,15: DRAW 0,145: DRAW -15,15: DRAW
-225,0: DRAW -15, -15: DRAW 0,-145: DRAW 15,-15:
DRAW 0,15: DRAW -15,0: DRAW 0,-15 PLOT 255,160:
DRAW -15,0: DRAW 0,15: PLOT 0,160: DRAW 15,0:
DRAW 0,15

PRINT AT 0,0; OVER 1; PAPER 5;"(2sp)"; AT 0,30;
“(2sp)"; AT 1,0;"(2sp)"; AT 1,30,;"(2sp)"; AT
20,0;" (2sp)“; AT 20,30;"(2sp)"; AT 21,30;
"(2s8p)": RETURN

PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,-175 RETURN

FPOR f=2 TO 19: PRINT AT f£,31;"A"; AT £,30;"B":
BEEP .01,20: NEXT f

POR £=31 TO 0 STEP -1: PRINT AT 21,f;"B; AT 20,
f;"A": BEEP .01,20: NEXT f

FOR £f=19 TO 2 STEP -1: PRINT AT £f,0;"A";AT f,1;
"B": BEEP .01,20: NEXT f

RETURN

LET d$="APASATI O TASTA OARECARE"

POR a=LEN d$ TO 1 STEP -1: PRINT # 1; AT 1,4;d$
(a TO): BEEP .002,50+INT(RND*10): OUT 254,4:
BORDER b: NEXT a: PAUSE 0: CLS : RETURN
RESTORE 9401: FOR q=0 TO 79: READ a: POKE
§5368+g.a: NEXT q

DATA BIN 100001, BIN 110000, BIN 1110000, BIN
11111006, BIN 11001100, BIN 10000110, BIN 11,
BIN 11, BIN 11, BIN 11, BIN 10000110, BIN
11001100, BIN 11111000, BIN 11100000, BIN
110000, BIN 10000

DATA 248,128,128,224,135,133,133,5,0,0,0,0,192,
64,64,64,248,128,128,224,132,134,133,4,0,0,0,0,
64,192,64,64,0,0,0,56,72,72,60,0,0,62,64,64,68,
68,56,0,0,0,0,4,12,68,228,78,96,16,32,120,0,
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0,0,0

9404 RETURN ;

9500 FOR x=LEN a$§ TO 1 STEP -1: PRINT AT lim,col;
a$(x); :LET col=col-1:NEXT x: RETURN

9600 LET xo=VAL i$(1 TO 2): LET yo=VAL i$ (3 TO 4):
LET x1l=VAL i$(5 TO 6): LET yl=VAL i$(7 TO 8)

9610 PAPER VAL i$(9): INK VAL i$(10)

9620 LET i=0

9630 LET Y$=Y$(TO xl): FOR i=yo TO yo+yl-1: PRINT AT
i,x0;i$: NEXT i

9640 PLOT 8*xo+1,174-8*yo: DRAW 8*x1-3,0: DRAW
0,3~y1*8: DRAW 3-x1+*8,0: DRAW O,yl*8-3

9650 BORDER 6: PAPER 6: INK 9: RETURN

Aplicatie numericd: Fyj=100 daN ; Fm=50 daN; f3=0,4 cm:
B=2 cm; L=25 cm: materiall ARC 5 cu E=2,06.106 daN/cm2 si
O+1=9800 daN/cm2.
" Rezultd: R= 0,5; 0up=5096 daN/cm?2
a) Arc cu sdgeatd maxima (f<f,)
1=25 cm; b=0,4432 cm; d= 2,58 cm
b) Arc cu sigeats minima (f > f,)

5096 > 2353, 5236 daN/cmZ (problema compatibild)
I=25cm; b=2cm; h=12Tcm.

13.6. SINTEZA OPTIMALA A ARCULUI ELICOIDAL
CILINDRIC GENERATOR DE FORTE

Arcul elicoidal cilindric din sirma rotund3 este realizat dintr-o bard
(sirma) de sectiune circulara de diametru d (fig.13.6) roluitd dupa o elice
cilindricd de diametru D, astfel incit si formeze n spire sub sarcina
variabila F[daN] € {Fy, - forta minimd ; Fy - forta maxima}, dispuse pe o
inditime de lucru M [cm]. Arcul se monteaza intr-0 carcasa sau un spatiu
aferemdediametruoc[an]sipoateaveammerWQumaxsauun
amortizor de diametru D, [cm].

Valorie standardizate ale diametrului sirmei arcului sint



urméatoarele:
d[cm]=0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8 ; 1; 1,2, 1; 5; 1,8; 2,2;2,5;
2,8; 3;3,2; 3,5; 3,8, 4; 4,2, 4,2; 4,5/ 4,8; 5 .

Acest arc poate lucra in domeniul sdu interior (cind se numeste
arc de comprimare) sau in domeniul sdu exterior (cind se numeste arc
de exindere; el se utilizeazd la vehiculele rutiere si de cale feratd,
supape, tampoane, etc.,

In calcul optimal al arcului se folosesc urmitorii coeficienti
adimensionali care se referd la dimensiunile arcului:

- coeficientul de forma al spirei: i=D/d

- coeficientul de gabarit : y=D¢/Da

- coeficientul sirmei: p=d/Dy

Metoda operationald se concretizeaza in algoritmul de caicul

care urmeaza, realizat pentru arcul de comprimare.
Datele problemei: Forta minimad F,, [daN]; forta maximd Fy [daN];
diametrul carcasei D, [cm]; diametrul axului D, [cm]; inlditimea de lucru
H [cm]; modulul de elasticitate transversal G [daN/cm2); materialul
(neimpus: ©,iq= 18640 daN/cm? -conf. tab.13.1; impus o,
[daN/cm?}).

Rezolvare: 1) Valori de calcul : R=Fy/Fy; Cap=1,30,1/(3-R) la
materialul neimpus respectiv oap=1,30,1/(3-R) la materialul neimpus;
A =D% 6,4/5Fy; ¥=0¢/Da

2) Compatibilitatea problemei:

Vi 2 {16/4 -1:6/t77}

3) Solutia optimd teoretica: i, =Vk y2 -1; pA=7/QA+1)
da=PaDa
4) Solutia tehnica:
a) Cind d=dgras atunci i=iy; p=pp, si se foloseste cel mai bun
material de arc. _
b) Material impus : diametrul barei arcului d = (proxim)dgrag <da ;
p=d/D, ; i=Ap2-0,665.



c) Material
neimpus : diametrul barei
arcului: d=(proxim)dsras
>da; p=d/Dy; i=(p/y)-1;
ola = 5F,(1+0,665)/D? p?;
materialul trebuie sa aibd
tensiunea la rupere statica

o,,2(3-R) ol /1.3

. (rezuitd materialul optim din
tab.13.1)

H
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Fig 13.6 Arcul elicoidal cilindric

5) Structura arcului :
- diametrul elicei D=id;

- numdrul spirelor active n=GHd/Gd2+8(Fy Fm) P
- inditimea arcului in stare liberd Hy= H+(a=mi3n/Gd)

6) Rezemarea arcului :

<0,5
- p=2,62D/Hy-

; 1>2
7) Detalii constructive :

ghidare pe lungime

neghidat .

- numérul spirelor de rezemare

_[15 pentry n <=7
=1 2.5 pentru n> 7

=0,5...1 ghidare in reazem
€(1...2) ghidare intr - un reazem




- numarul total de spire ny = n+ny

- lungimea barei (sirmei) din care se confectioneaza arcul
a=arctg (Ho/mDn): I=ntDny/cos a

Programul pe calculator pentru sinteza optimala a arcului

elicoidal cilindric de comprimare este prezentat in cele ce urmeaza.

1

w

99
100

101
199
200
201

202

203
299

CLS: LET culori=%000: LET bord=9100: LET scrie=
9300: LET apasa 9400: LET chl1=9500: LET
ch2=9550: LET udg=9560: LET box=9600: LET
X$="32sp": DEF FN w(a,b,c,d)=100: REM (sp)=blanc
GOSUB culori: GOSUB bord: GOSUB udg

BORDER 3: PAPER 6: INK 0: CLS : RANDOMIZE USR
64000: LET i$="010302051": GOSUB box: LET
a$="M.M.POPOVICI SOFTWARE ": LET lin=3: LET col=
4: GOSUB scrie

PRINT AT 10,3; PAPER 6; INK 0; "ARCUL ELICOIDAL
(2sp)CILINDRIC*; AT 12,7;"GENERATOR DE FORTE";
AT 14,6;"-arc(2sp)de comprimare-";AT 16,7;
INVERSE 1;1;"(Sinteza optimala)"”

GOSUB apasa

GO TO 3000

REM diametrele barei de arc

DIM d(25): RESTORE 100: FOR i=1 TO 25: READ
@iy s WBIT i DATA.1,.2,.3,:4,:.5,:.8,.7,:8;1,1:.2,
1.5,1.8 (2,2.2,2.5,2.8,3,3.2,3.5,3.8,4,4.2,
4.5,4.8,5

RETURN

REM materialele pentru bara de arc

DIM u$ (13,8): DIM v(13)

RESTORE 201: FOR k=1 TO 13: READ u$(k): NEXT k:
DATA "RS","RM","S1Sil7A","OLC65","RR", "OLCSSA",
"OLC75A", "OLC85C","568117A","40Sil17Aa",
"408il7A","51VCrl11A”,"60Si15A", "62Si2W"

RESTORE 202: FOR k=1 TO 13: READ v(k): NEXT k:
DATA 7000 ,8000,9800,9800,10000,10800,10800,
11300,11800,11800,13200,14700, 18640

RETURN

REM Problema incompatibila



300

499
500

510

PRINT AT 11,7;"NU EXISTA MATERIAL"; AT 18,3;
“MODIFICATI DATELE PROBLEMEI": FOR w=1 TO 15:
BEEP .01,40: NEXIT w: GOSUB apasa: GO TO 3000
cazul arcului de comprimare-material neimpus
LET de=iil*dl: LET n=G*H*dl/(G*d1l*d1l+8*
(£2-£1)*iiT3): LET hO=h+((8*£1*iil1T3*n)/(c*d1):
LET beta=2.6*de/h0 S
LET i$="04132409701": GOSUB box: PRINT AT 1,4;
"STRUCTURA ARCULUI"; AT 16,7;"D({cm]=";de; AT
17 7;"n="°n"' spire”; AT 18,7;"HN{cm]}=";h0; AT
19,7;"0";beta: REM majusculele subliniate se

" tasteaza in modul grafic

520
528
530
535
540
545
S50

355
560

570

650
2999

3015

IF beta <= .5 THEN PRINT AT 20,5;"ghidare pe
lungime”

IF beta>.5 AND beta<l PRINT AT 20,5;
"ghidare in reazeme”

IF beta >= 1 AND beta <= 2 THEN PRINT AT 20,5;
“ghidare intr—-un reazem"

IF beta>2 THEN PRINT AT 20,5;"arc n.glu.dat"
GOSUB apasa: GOSUB chl

PRINT AT 6,6; "DETALITI CONSTRUCTIVE"™

IF n <=7 LET nr=1.5

IF n>7 THEN LET nr=2.5

PRINT AT 8,3;"nr=";nr; AT 8,16;" spire de
reazem”™ AT 10,3;"nt=";nr+n; AT 10,16;" nr.total
de spire” ;

LET abc=h0(PI*de*n): LET alfa=ATN (abc): PRINT
AT 12,3;"D=";alfa*180/PI;" (2sp)grade”

LET 1=PI*de*(nrin)/COS (alfa): PRINT AT 14,3;
*i={cm]="; 1; AT 15,3 ;"lungimea barei de arc"”
GOSUB apasa

GOSUB ch2: nmuuz, PAPER 7; INK O;
"RELUATI CU ALTE DATE (d/n)?": PAUSE 0

6o TO 3m*(mr$-'d*)+sooo*(rlmss-n-)

REM intrarea datelor

BORDER 3: PAPER 6: INK O: CLS : RANDOMIZE USR
64000: LEBT i$="0101302060": GOSUB box

LET a$="DATELE DE PROIECTARE”: LET lin=2: LET
cal=3: GOSUB scrie



3020

3030

3060

3070

3080

3085

3086

3087

3088

3090

3091

3092

3093

3095

3100

INPUT "Introduceti forta minima FA[daN]",fl:

OVER 1: PRINT AT 4,2;"1)Forta minima"; AT 5,3;

"FA [daN]=";fl

INPUT “Introduceti forta maxima FB{daN]=",6 £2:

PRINT AT 6,2;"2)Forta maxima"”; AT 7,3;"FB

(daN]="; £2

INPUT "Introduceti diametrul carcasei(2sp)DC

[cm]"”,dc: PRINT AT 8,2;"3)Diametrul carcasei”:

AT 9,3;"DC[cm]=";dc

INPUT “Introduceti diametrul axului DD[{cm]",da:

PRINT AT 10,2;"4)Diametrul axului"; AT 11,3;

"DD{cm]=";da

INPUT "Introduceti inaltimea de lucru H{cm]", h:

PRINT AT 12,5;"S)Inaltimea de lucru” AT 13,3;

“H{cm]=";h

LET i$="05152203611": GOSUB box: PRINT AT 16,7;

"DATE CORECTE (d/n)?": BEEP .02,50: PAUSE 5:

BEEP .02,10: PAUSE 0

IF INKEY$="n" THEN GO TO 3000

CLS : RANDOMIZE USR 64000: LET i$="0101301860":

GOSUB box

LET a$="DATELE DE PROIECTARE": LET lin=2: LET

col=3: GOSUB scrie

INPUT "Introduceti modulul de elasti-(2sp)citate

transversal G[daN/cmP]",g: PRINT AT 4,2;"6)Modul

ul de elasticitate”; AT 5,3;"G(daN/cmP]";g

INPUT "Introduceti : l)material impus(33sp) 2)
material neimpus”, m$

IF m$="1" THEN PRINT AT 6,2 ;"7)Material impus
“: INPUT "Introduceti simbolul materialu- lui

si tensiunea la rupere sta- tica EF[daN/cmP]"

w$,s81l: PRINT AT 7,2;w$: AT 8,3;"EF [daN/cmP=";sl

IF m§="2" THEN PRINT AT 6,2;"7)Material

neimpus”: INPUT "Introduceti temsiunea la rupere

statica EFB[(daN/cmP] a celui(3sp)mai bun

material”,sm: PRINT AT 7,2;"EFB{daN/cmP]=";sm

PRINT AT 9,2;"8)Tipul arcului : "; AT 10,3 ;"de

comprimare”

LET i$="05152203611": GOSUB box: PRINT AT 16,7;
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3105
31iio
3115

3120
3130

3140

3141
3150

3060
3170

3180
3190
3200
3210
3220
3240

3250

*"DATE CORECTE (d/n)?": BEEP .02, 50: PAUSE 5:
BEEP .02,10: PAUSE 0

IF IKEYS="d"” THEN RANDOMIZE USR 64100: GO TO
3115 i

IF INKEYS$="n" THEN RANDOMIZE USR 64100: GO TO
3000

IF m$="2" THEN GO TO 3130

IPF m$="1" THEN GO TO 4000

LET R=f1/£f2: LET sar=1.3*sm/(3-R): LET lbd=
da*da*sar/(5*f2): LET gama=dc/da: CLS : GOSUB
chl: PRINT AT 1,8; PAPER 4; INK 7;"VALORI DE
CALCUL": PAPER 6: INK 2: PRINT AT 3,3;"R";R; AT
4,3"EGH[daN/cmP]=";sar;AT 5,3;"1I=";1bd; AT 6,3;
"J=";gama; AT 9,4;"(I)T(1/3)="

LET z1=1baT(1/3): LET 22=1.6/
((ga-a*gn-n)T(1[3)-1: LET

33=6/ ((gama*gama) T(1/3))

IF z1<22 AND 31<23 THEN GO TO 6000

IPF 21 >= 32 AND zl1 >= z3 THEN PRINT AT 8,14;
"> AT 1G,4;:"] -":32:° ";z3;"1"; AX 12,6 ;
INRVERSE 1;"PROBLEMA COMPATIBILA"

PRINT AT 14,2;" SOLUTIA OPTIMA TEORETICA"

LET ia=((gama*gama*lbd)T(1/3))-1: LET roa=
gama/(ia+1l): LET dO=roa*da: PRINT AT 16,3;
"iK=";ia; AT 17,3;"1LK=";roa; AT 18,3;
"dK[cm]=";d0 - '

GOSUB apasa: GOSUB chl: GOSUB 100

FOR k=1 TO 25

IP dO=d(k) THEN GO TO 3240

IF d(k)>d0 THEN LET dl=d(k): 60 TO 3230
NEXT k

PRINT AT 1,15; INVERSE 1;" SOLUTIA TEENICA";
INVERSE 0: LET roal=d(k)/da: LET iil=(gama
/roal)-1: LET spar=(5+*£f2)*(iil+0.665)/
(da*da*roal*roal): PRINT AT 1,3; "d{cm]=";d(k);
AT 2,3;"L=";voal; AT 3,3; "i=";iil; AT 4,3;
“EGHM[daN/cmP]="; spar ™
LET sprim=(3-R)*spar/1.3: PRINT AT 5,3;"EFM



3260
3270
3280
3290
3300
3310
3320

3350
4000

4010

4015
4016

4017
4020

4025
4030
4035
4040

4045
050

[daN/cmP] >";sprim

GOSUB 200

FOR k=1 TO 13

IF sprim>v(13) THEN GO TO 300

IF sprim=v(k) THEN GO TO 3320

IF sprim <= v(k+l) THEN LET k=k+l: GO TO 3320
NEXIT k

LET i$=03072605171": GOSUB box: PRINT AT 8, 4;
OVER 1;"Materialul optim :"; AT 8,21; u$(k);
AT 9,4 "tens.la rupere statica "; AT 10,7;
v(k);" daN/cmB"

GO TO 500

LET R=f1/£f2; LET sar =1.3*sl/(3-R): LET lbd=
da*da*sar/(5*f2): LET gama=dc/da: GOSUB chl:
PRINT AT 1,8; PAPER 4; INK 7;"VALORI DE
CALCUL": PAPER 6: INK 2: PRINT AT 3,3;"R=";R; AT
4,3 ;"EGH[daN/cmP]=;sar; AT 5,3;"1=";1lbd; AT
6,3;"J=" ;gama: AT 8,4 ;"(I)T(1/3)="

LET zl=1de(1/3)= LET z2=1.6/(ga-a*gana)T
(1/3)-1): LET 23/((gama*gama)T(1/3))

IF z1<z2 AND z1<z3 THEN GO TO 6000

IF 21 >= z2 AND z1>=z3 TEEN PRINT AT 8,1;" >";
A2 10,41 ;223" ;"73233;") " AR 12,6; INVERSE
1; "PROBLEMA COMPATIBILA"

PRINT AT 14,2;"SCLUTIA OPTIMA TEORETICA

LET ia=((gana*gana*lbd)T(1/3))-1: LET roa=
gama/(ia+l): LET dO=roa*da: PRINT AT 16,3; "iK=";
ia; AT 17,3;"LK=";roa; AT 18,3" dK[cm]=";d0
GOSUB apasa: GOSUB chl: GOSUB 100

FOR k=25 TO 1 STEP =~1

IF. d0=d (k) THEN GO TO 4050

IF dO>d (k) THEN LET k=k-1l: LET dl=d(k-1): GO TO
4050

NEXT k

PRINT AT 1,15; INVERSE l;"SOLUTIA TEHNICA";
INVERSE 0: LET roal=d(k)/da: LET iil=
(gama/roal)-1: PRINT AT 1,3;"d{cm]=";d(k); AT
2,3;"L=";roal; AT 3,3;"i="Tiil



4060

4092

LET n=g*h*d(k)/(g*d(k)+8*(£2-£1)*ii1T3): LET
Ho=h+(B8*£f1*iil 3*n)/(g*d(k)): LET beta=2.62

*d (k) /Ho

LET i$="03072605171": GOSUB box: PRINT AT 8,4;
"Materialul impus:”"; AT 8,21;w$; AT 9,4; "tens.
la rupere statica”; AT 10,7;sl;” daN/caP"

LET i$="04132409701": GOSUB box: PRINT AT 14,95;
*STRUCTURA ARCULUI"; AT 16,7;"D{cm] =";iil*d(k);
AT 17,7;"n=";n;" spire”; AT 18,7;"HN[ca] =";

‘ Ho; AT 19,7;"0=";beta

4095
4110
4115
4120
4125
4130
4140
4150
4155
4160
4165
4170
4175
4200

4210
5000

5004

IF beta <= .5 THEN PRINT AT 20,5;"ghidare pe
lungime”

IF beta>.5 AND beta <= 1 THEN PRINT AT 20,5;
“ghidare in reazeme"

IF beta >= 1 AND beta >= 2 THEN PRIII AT 20,5;
"ghidare intr-un reazem"”

IF beta>2 THEN PRINT AT 20,5;"arc neghidat”
GOSUB apasa: GOSUB chl

PRINT AT 6,6; "DETALIY CONSTRUCTIVE"

IF n <= 7 THEN LET nr=1.5

IF n>7 THEN LET nr=2.5

PRINT AT 8,3;"nxr=";nr; AT 8,17;" spire de
reazem” AT 10,3;"at=";nr+n; AT 10,17;:"nr.total
spire”

LET abc=Ho/(PI*iil*d(k)*n): LET alfa=ATN(abc):
PRINT AT 12,3;"D=";alfa*180/PI;" (3sp)grade”

LET 1=PI*iil*d(k)*{(nr+mn)/COS{(alfa): PRINT AT
14,3 ;"1l[cm]}=";1

PRINT AT 15,3;" (lungimea barei de arc)"”

GOSUB apasa

GOSUB ch2: PRINT AT 12,2; PAPER 7; INK O;
"RELUATI CU ALTE DATE(2sp)(d/n)?": PAUSE 0

60 TO 3000* (INKEYS="d")+5000* (INKEYS="n")
RANDOMIZE USR 64100: BORDER 3: PAPER 6: INK 0:
CLS : RANDOMIZE USR 64000: LET i$="0101302051":
GOSUB box: LET a$="M.M.POPOVICI SOFTWARE": LET
lin=3: LET col=4: GOSUB scrie

PRINT AT 10,3; PAPER 6; INK 0;"ARCUL ELICOIDAL
(2sp)CILINDRIC"; AT 12,7; "GENERATOR DE FORTE";



5005
6000

9000

9001

9002
9100

9101

9102
9300
9301
9302

9400
9401

9402
9403
9404

9500
9501

9502

AT 14,6;"-arc((2sp)de comprimare -"; AT 16,7;
INVERSE 1;"(Sintesza optimala)”

PAUSE 0: STOP

PRINT AT 11,5 INVERSELl; "PROSLEMA INCOMPATIBILA";
INVERSE O: PRINT AT 18,3;" MODIFICATI DATELE
PROBLEMEI": POR w=1 TO 15: BEEP .01,40: NEXIT w:
GOSUB apasa: GO TO 3000

LET adr1=64000: RESTORE 9001: PFOR i=1 TO 29:
READ a: POKE adrl+i,a: NEXT

DATA 1,64,1,255,23,117,237,176,33,0,88,1,224,2,
125,230,28,7,238,56,119,35,11,120,177,32,243,201
RETURN :
LET adr2=64100: RESTORE 9101: FOR i=1 TO 38:
READ a; POKE adr2+i,a: NEXT i

DATA 17,232,3,6,255,58,80,175,211,254,61,16,251,
27,122,179,200,24,240,0,0,17,232,3,62,182,
71,211,254,175,16,251,27,122,179,32,243,201
RETURN

FOR w=0 TO LEN a$-1: LET col=col+l

IF col=32 THEN LET lin=lin+l: LET col=l

PRINT AT lin,col;"ll*; CHR§;a$§(w+l): BEEP
.00004,69: NEXIT w: RETURN !

LET g$="(4sp)APASATI O TASTA OARECARE(4sp)"

FOR i=1 TO LEN q$: PRINT # 1; AT 1.i-1;q$(i):
PAUSE 2: NEXT i: PAUSE 10

FOR i=LEN gq$ TO 1 STEP -1: PRINT # 1; AT 1,i-1;
OVER 0;" ": PAUSE 2

IF INKEYS <>"" THEN CLS : RETURN

NEIT i= GO TO 9400

BORDER S: PAPER 6:INK 2: CLS

PLOT 15,0: DRAW 255,0: DRAW 15,15: DRAW 0, 145:
DRAW -15,1: DRAW -225,0: DRAW -15,15: DRAW
0,-145: DRAW 15,-15: DRAW 0,15: DRAW -15,0: PLOT
255,15: DRAW -15,0: DRAW 0,-15: PLOT 255,160:
DRAW -15,0: DRAW 0,15:PLOT 0,160: DRAW 15,0:
DRAW 0,15

PRINT AT 0,0; OVER 1; PAPER 5;"(2sp)"; AT 0,30;
"(2sp)”; AT 1,0:"(2sp)"; AT 1,30;"(2sp)"; AT
20,0;"(2sp)”; AT 20,30;"(2sp)" AT 21,0;"(2sp)";
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9550
9851

9552
9560

9561

6562
9563
9564

9565
9566
9567
9568
9570
2600

9601
9602

9603
9604

9605

AT 21,30;"(2sp)"*; RETURN

LET t$="(15sp)": PAPER 6: INK O: BORDER 7: CLS
PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,-175: PRINT AT 1,2; PAPER 5;t$(2 TO): FOR
i=2 TO 20: PRINT AT i,l; PAPER 7;t$;t$(2 TO); AT
1-1,30: PAPER 5;" ": NEXT i

RETURN

RESTORE 9561: FOR g=0 TO 8+*16-1: READ a: POKE
65368+q,a: NEXT q

DATA 0,0,0,0,248,168,168,168,0,0,0,0,136,
216,168,136

DATA 0,0,0,0,96,128,128,96,
DATA 0,62,64,64,68,68,56,0,
DATA 0,0,0,28,2,30,34,30,0
144 :
DATA 0,56,4,4,28,36,34,0,0,0,72,48,32,32,32,0
DATA 0,0,0,60,66,126,66,66,0,0,12,18,18,28,16,32
DATA 32,64,128,0,0,0,0,0,0,0,0,0,96,144,144,96
DATA 0,28,34,60,34,34,76,0,96,16,32,120,0,0,0,0
RETURN

LET xo=VAL i$(1 TO 2): LET yo=VAL i$(3 TO 4):
LET x1=VAL i$(5 TO 6): LET yl=VAL i$(7 TO 8)
PAPER VAL i$(9): INK VAL i$(10)

LET i=0 :

LET X$=X$(TO xl): FOR i=yo TO yo+yl-1l: PRINT AT
i,x0;i$: NEXT i

0,0,0,56,72,72,60,0
0,0,0,4,12,68,228,78
0,0,240,136,136,240,

| od! il 4

PLOT 8*xo0+1,174-8*yo: DRAW 8+*x1-3,0: DRAW

0,3~-yl*8: DRAW O,yl:*8-3
BORDER 6: PAPER 6: INK 9: RETURN

Aplicatie numerica : Fy, = 400 daN ; Fiy=600 daN; D.=24 cm;

Dy=6 cm: H= 30 cm; G=78000 daN/cm? ; material neimpus
(04 1m=18640 daN/cm2)

Valori de calcul: R=0,66666667; 0ar=10385,143 daN/cm2;
A=124,62171; y=4; 3y =49949511 > (1,0527409; 2,381106) - problema
compatibila :
Solutia optima teoretica: ia=11,586488; pa=0,31780112; da=1,9069067



cm.
Solutia tehnica: d=2 cm; p=0,33333333; o, =8748,75 daN/cm2:

o', =15703 daN/cm2; rezuitd materiaiui optim 52Si2W avind © . { = 18640
daN/cm?2 ;

Structura arcului: D=22 cm; n=89149649=9 spire; Hy=54.34014 cm

(indltimea arcului in stare libera; § = 1,060726 (ghidare intr-un reazem)

Detalii constructive: nr=2 5 spire de rezemare; ny=11,414965 =12 spire
a=5,0399824=5 grade; {=792 cm (lungimea barei din care se
va confectiona arcuf)

13.7. SINTEZA OPTIMALA A TRANSMISIILOR CU
CURELE TRAPEZOIDALE INGUSTE

Transmisia prin curele trapezoidale inguste reprezinta un

mecanism patrulater cu element intermediar flexibil (cureaua), prin care
se transmite miscarea de rotatie de la roata conducatoare (1) 1a roata
condusa (2) - fig.13.7.
Curelele inguste sint realizate in 5 tipuri de dimensiuni SPZ, SPA SPB,
16x15 si SPC si se livreaza sub formd de curele fara fine cu lungimea
primitiva L=[400; 450; 500; 560; 630; 710; 800; 30Q; 1000; 1120; 1250;
1800; 1700; 1800; 2000; 1340; 2500; 2800;3150; 3350; 3750; 4000;
5000; 5600; 8300; 7100; 8000; 5000; 10000; 11200} mm.

Notind cu ny [rot/minj - turatia rotii motoare; £, [CP] - puterea
unei curele ; P [CP] - puterea de transmis; z 2 P/P, 2 2 - numarui
curelelor si Dy, - diametrul rotii motoare, din diagrama reprezentata in
fig.13.8 [7] se obtin diverse solutii pe orizontala turatiei impuse N, prin
tema de proiectare si verticala unui diametru D, [mm| standardizat,,
pentru un anumit tip de curea.

Punctul de intersectie dintre orizontala n, si verticala Dn
determind puterea P, [CP] care revine unei curele. intructt se ofera mai
multe solutii se va alege solutia corespunzdtoare unei functii de scop si
anume: '

- pentru transmisii cu numér minim de curele z=P/P,=2 se
retine solutia curelei mari cu antrax a mare:



B e uennay

Fig 13.7 Transmisia prin curele trapezoidale
- pentru transmisii cu gabarit redus se retine solutia curelelor
mici in numar mare;
- pentru transmisii ponderate se retine o solutie intermediar
preferind '

ze(2..5).
De exempiu pentru o putere P=20 CP si o turatie n{=2800
rot/min, din fig.13.8 se deduc solutiile din tabelul urmator :

Tip | Po[CP] | Dmimm] | 2=P/Po

3 70 7

4 80 5

5 %0 4
SPZ 6 100 3

3 125 2

10 150 2
SPA 8 120 2

10 125 2

Metoda operationald a condus la urmatorui algoritm de calcul :

Datele problemes: puterea transmisa P [CP]; coeficientul dinamic
kg= 1..2; turatia nq [rot/min]; raportul de transmitere i. A

Rezoivare : 1) Din Diagrama ARO-9 reprezentatd in fig.13.8
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se obtin citeva solutii care se vor testa prin programul de caicul.
2) Compatibilitatea problemei: se determind

coeficientul f = (n +yn? - mp/m care trebuie si fie cuprins intre 0,75 si 2;
in caz contrar problema este incompatibila. in relatia antericar:
n=80m (i+1)2 ; n=2(1+1)[1600~1,570m (i+1)] ;| p=Dm(-1)2
' 3) Geometria transmisiei: diametrul rotii conduse
Dm=iDy ;antraxul de referimd a*=f(i+1)Dy; Ilungimea curelei
L>23* +1,57Dpm(i+ 1) + [Dm(1)2/4a"] € [400...2000] mm; antraxul

transmisiei a =0,25[(L - W) + y(L - W)? - 8C], unde W=nDm(i+1)/2 si

C=D3Z (i+1)2/4; numdnd curelelor transmisiei z>Pdky /P, in care
d=1....1,5 este coeficientul de infisurare a curelei pe roti .
4) Fortele din curea :

g
-inramnmaaresﬁ%u-“--—'—“——-; [daN]
A e

-hmmmszs%“—-;;g: [daN]

in care My =7.104P/ny [daN.cm] - momentul de rdsucire transmis de
roata motoare; |1=0.35+0,012v - coeficientul de frecare dintre curea si
roti unde v= D/ 6.104 [m/s]; B=n—y iar v = (Dy—Dpm) /2.

Rezuitanta fortelor din curea care solicitd arborii si inclinarea
suportului ei fatd de axa centrelor rotitor 0105 sint date de relatiile:

Q=JS,2+S§ +28, S, cosy ;9:(6;61—%)-:8@0—:-:—:—:2—2- W%
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(0,75...2)
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Fig 13.8 Diagrama pentru calculul curelelor trapezoidale inguste
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10
20

30
40
50
60
90

100

110
120

130
140

150

160

170

Programul de calcul aferent este urmatorul:
LET ch1=9000: LET ch2=9100: LET apasa=9200: LET
box=9300: LET efact=9400: LET udg=9500: DEF FN
r({x)=INT x+(x <> INT x)

GOSUB efect: GOSUB udg

BORDER 1: PAPER 0Q0:INK 0: CLS :

POR n=7 TO 38 STEP 8: FOR m=7 TO 0 STEP -1:
BORDER m: PAPER m: PRINT AT O, (n~-m);" “; AT 21,
31-(n=-m);" "; AT 1,(n-m);" “; AT 20,31~(n-m):

"™ *: AT 2,(n-m);" ": AT 19,31-(n-m);" ": NEXT m:

NEXT n

BRIGHT 1: PAPER 7: INK 7: PRINT AT 3,0:"(32sp)";
AT 18,0;"(32sp)": REM (sp)=blanc

PLOT 0,175: DRAW 255,0: DRAW 0,-38: DRAW -255,0:
DRAW 0,38

PLOT 2,173: DRAW 251,0: DRAW 0,~-34: DRAW -251,0:
DRAW 0,34

PRINT AT 2,1; FLASH 1; PAPER 0; BRIGHT 1l; INK
4;"(32sp)"; AT 2,6 ' "CURELE TRAPEPEZOIDALE"

PRINT AT 7,10; PAPER 0; INK 6;"M.M.POPOVICI"; AT
10,10: INK 7;" (2sp)SOFTWARE(2sp)"

FOR i=7 TO O STEP -1: POKE 23606,i: PAUSE 3:
PRINT AT 14,8; PAPER 6; INK 1; OVER 0; "SINTEZA
OPTIMALA": NEXT i: GOSUB apasa

BORDER 2: PAPER 2: CLS: LET a$="0101512817":
GOSUB box

LET a$="0202152817": GOSUB box

PRINT AT 3,7; PAPER 5; INK 0; "DATELE PROBLEMEI"
INPUT "Introduceti DA[(mm]",dm: PAPER 5: INK 1:
PRINT 5,3;"1)Diametrul rotii motoare"; AT 6,8;
"DA"=;dm; AT 16,15;"mm": REM majusculele
subliniate se tasteaza in modul grafic

INPUT "“Introduceti puterea unei curele PC{CP]",
po: PAPER 5: INK 1: PRINT AT 7,3;"2)Puterea unei
curele"; AT 8,8;"PC=";po; AT 8,15;"CP"

INPUT "Introduceti raportul de trans(2sp)
mitere" ,g:PAPER 5: INK 1: PRINT AT 9,3;
"3)Raportul de transmitere®; AT 10,8;"i=“;g
INPUT" Introduceti puterea transmisa(3sp)P(CP]",
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175

180
190

200
210
220

230

240

250
260

270
280

290
300
302

310
320
340

350

370
380

put: PAPER 5: INK 1: PRINT AT 11,3;""4)Puterea
transmisa”; AT 12,8;"P=";put; AT 12,15;"CP"
INPUT "Introduceti turatia rotii(7sp)motoare
n{rot/min]”,tur; PAPER S: INK 1:PRINT AT 13,5;
*S)Turatia motoare”; AT 14,8;"n=";tur; AT
14,15; "rot/min"

GOSUB apasa: RANDOMIZE USR 60000

BORDER 2: PAPER 2: CLS : LET a$="0101512819":
GOSUB box

LET a$="0202152819": GOSUB box

PRINT AT 3,7; PAPER 5; INK O; "DATELE PROBLEMEI"
INPUT" Introduceti coef.dinamic kD=1...2%, k:
PAPER 5: INK 1: PRINT AT 9,3;" 6)Coeficientul
dinamic”; AT 11,8;"kD=";k

INPUT “Introduceti coef.de infasurare (2sp)
d=1...1,5",d: PAPER 5: INK 1: PRINT AT 13,3;" 7)
Coef.de infasurare”; AT 15,8;“d=";d

LET a$="0617471503": GOSUB box: PRINT AT 18,8;
PAPER 7;INK 2;"CORECT (d/n)?": PAUSE 0
RANDCMIZE USR 60000: CLS: GOSUB chl

PRINT AT 3,3; "COMPATIBILITATEA PROBLEMEI"

LET m=8+*dm((g+1)T2)

LET n=2*%(g+1)*(1600-1.57*dm*(g+1)): LET p=
am* ((g-1)T2)

LET nus=n+SQR(n*n-ma*p)

LET s=num/m

PRINT AT 5,3;"m=";m; AT 7,3;"n=";n; AT 9,3;
"P=":p :

IP =~ >= .75 AND s <= 2 THEN PRINT AT 12,6; PAPER
4; INK 6; "PROBLEMA COMPATIBILA"; PAPER 7; INK 0;
AT 16,10;"f=";s: GOSUB apasa

IF s<.75 OR s>2 THEN GO TO 7000

GOSUB chl

PRINT AT 3,1; PAPER 5; INK 1; "REZULTATELE
SINTEZEI OPTIMALE"

LET ast=s*(g+l1l)*dm

LET lung=2*ast+l1.57*dm*(g+l)+(dm*dm+(g-1))/
(4*ast)



390

400
410

420

430
440
450

460
500

510

520
530

540
550

560
570

580
581

582

583
584
585

DIM b(31): REM lungimile standardizate ale
curelelor

RESTORE 410: FOR i=1 TO 31: READ b(i): NEXT i
DATA 400,450,500,560,630,710,800,%00,1000,1120,
1250,1400,1600,1700,1800,2000,2340,2500, 2800,
3150,3350,3750,4000,5000,5600,6300,7100,8000,
9000, 10000,11200

FOR i=1 TO 31: IF lung<b(l) THEN LET 1lp=b(l): GO
TO 500

IF lung=b(i) THEN LET lp=b(i): GO TO 500

IF lung>b(i+l1) THEN LET lp=b(i+l): GO TO 500

IF lung>b(31) THEN PRINT AT 12,1;"NU EXISTA
CUREA STANDARDIZATA"; AT 16,8:"Reluati calculul”
AT 18,0;"cu alta solutie din abaca ARO-9": BEEP
.02,40: PAUSE 0: GO TO 110

NEXT i

PRINT AT 9,2;"LUNGIMEA PRIMITIVA A CURELEI"; AT
10,4;"L=";1p; " =mm"

LET dmare=g*dm: PRINT AT 6,2; “DIAMETRUL ROTII
CONDUSE" ;AT 7,4;"DB="; FN r(dmare);"” mm"

LET w=1.57*dm* (g+1)

LET h=dm*dm(g-1)*(g-1)/4

LET a=(1p-w)+sqn((1p-v)T2-8'h)= LET antrax=aj/4
PRINT AT 12,2; “ANTRAXUL"; AT 13,4;"a=" ; FN
r(antrax);" mm"

LET z=put*k*d/po

PRINT AT 15,2; 'NUMARUL DE CURELE"; AT 16,6;"z=";
FN r(z)

GOSUB apasa

GOSUB chl: LET mt=70000*put/tur: LET gama=
(dmare-dm) /antrax: LET v=PI*tur*dm/60000: LET
niu=0.35+0,012%v: LET beta+PI-gama

LET x=(2*mt/(.1*dm)): LET y=2.72T(niu*b¢ta): LET
r=(y-1l): LET sl=x*y/r

LET s2=x/r 5

LET forta=SQR(sl*sl+s2*s2+2*sl*s2*COS(gama))
LET xx=sl-s2: LET yy=sl+s2: LET t=TAN gama/2:
LET unghi=ATN(xx/yy)*t*(180/PI)
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586

587
590

G600
610
620

&30

700

3000

9001 PLOT

PRINT AT 1,2; "FORTELE DIN CUREA™; AT 2,2;"Ramura
motoare”; AT 5,4;"Si="; FN r(sl);" daN“"; AT 7,2;
*"Ramura condusa“; AT 8,4;"S2="; FHl r(s2);" dai";
AT 10,2;"¥Forta rezunltanta™; AT 11,4;"Q="; FN
r{forta);” daN"~; AT 13,2;"Inclinarea reszultantei
fata de”; AT 14,2;"axa rotilor :"; AT 14,16; ™
r{unghi); " gradas”

GOSUB apasa

GOSUB chZ: PRINT AT 11,2; PAPER 7; INX 2; FLASH
1; "INTRODUCETI ALTE DATE (d/n)?": PAUSE 0

G0 TO 110* (INKEYS="d")+610*(INKEYS="a")
RANDOMIZE USR $0000: BORDER 7: PAPER 7: INK O:
CLE: GOSUB ch2

PRINT AT 3,5;"M.M.POPOVICI SOFTWARE"; AT 9,8;
PAPER 7; INK 2;"TRANSMISII PRIN"; AT 11,6; PAPER
7; IRK 2;"CURELE TRAPELOIDALE”™

TOR i=7 TO 0 STEP -1: POKE 23606,i: BEEP
L005,10: PRINT AT 15,7; PAPER: 6; IBK 4; OVER
O:;"(SINTEER OPTIMALN}™: BEXT i: PAUSE 0: STOP
PRINT AT 11,3; "PROBLEMA INCOMPATIBILA 1!!”; AT
1i5,5; OVER 1;"Modificati solutia cu(lésp)abaca
ARO~-9": FOR y=10 TO 0 STEP -1: BEEP .005 y:
PAUSE 1: BEEP .005,14: PADSE 1; BEEP.005,14:
NEXIT y: GOSUB apasa: 90 T0O 110

BORDER S: PAPER 6: INK 2 CLS

15,0: DRAW 225,0: DRAW 15,15: DRAW 0, 145:
DRAW -15,15: DRAW -225,0: DRAW -15,-15: DRaw
0,-145: DRAW 15,-15: DRAW 0,15: DRAW -15,0: PLOT
25%,15: DRAW -15,0: DRAW O -15: PLOT 255,160;
DRAW -15,0: DRAW 0,15: PLOT 0,160: DRAW 15,0:
DRaw 0,15

PRINT AT 0,0; OVER 1; PAPER 5;"(2sp)"”;AT 0,30;
"{2Zsp)”; AT 1,0;"(2sp)"; AT 1,30;"(2sp)"; AT
20,0; "(2sp)"; AT 20,30;"(2sp)"; AT 21,0;
“{2sp)”; AT 21,30;" (2sp) " :RETURN

100 LET t$="(15sp)”: PAPER 6: INK 0: BORDER 7: CLS:

2101

PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,-175
PRINT AT 1,2; PAP!RS“&(Z‘!D)- FOR i=2 TO
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9102
9200
9201
9202
9203
9204
9300
9301
9302

9303

9400

9401

9402
9500

9501

9502

9503

20: PRINT AT i,l: PAPER 7;t$;t$(2 TO): AT
i=-1,30: PAPER 5;" ": NEXT i

RETURN

LET a$="(4sp)APASATI O TASTA OARECARE (4sp)”
PRINT # 1; AT 1,0:;a$

LET a$§=a$(32)+a$(TO 31)

PAUSE 5: IF INKEYS$=“" THEN GO TO 9201

CLS : RETURN

OVER 1: PRINT AT VAL a$(3 TO 4),0;

FOR I=1 TO VAL a$ (9 TO)

PRINT PAPER 8; INK 8; FLASH 8; BRIGHT 8; TAB VAL
a$(l TO 2); INK VAL A§(S5); PAPER VAL a$(6); TAB
VAL a$(TO 2)+VAL a$(7 TO 8)-1;" "

NEXT i: RETURN

RESTORE 9401: FOR n=1 TO 17: READ a: POKE
60000+n,a: NEXT n

DATA 6,127,33,0,88,237,95,119,35,62,91,188,32,
247,16,242,201

RETURN

RESTORE 9501: FOR g=0 TO 31: READ a:POKE
65368+q,a: NEXT q

DATA 0,0,0,0,248,168,168,168,0,0,0,0,136,216,
168,136

DATA 0,0,0,0,96,144,144,96,0,0,0,16,16,112, 144,
112

RETURN

Aplicatie numericd : curea SPA cu Dy= 125 mm. P,=10 CP,

ny=2800 rot/min, i=2, P=20 CP, kq=1,5 si d=1,1 rszuitd: m=9000:
n=60675; p=125; f=1,3379526 (problema compatibild); Dy= 250 mm:
L=1'00 mm; a=502 mm; 2= 4 curele; S1=100 daN ; S,= 20 :aN:

Q=110 daN; X ((Q;010,) =5 grade.

13.8.

SINTEZA OPTIMALA A ANGRENAJELOR
CILINDRICE EXTERIOARE

Angrenajele reprezintd organe de masini prezente in structura
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oricar=t masini. Din acest motiv exista un interes aparte pentru studiul si
proiectarea lor optimaid. in aceiasi timp trebuie mentionat ca proiectarea
angrenajeior este complicata si implica stapinirea unui numar important
de notiuni teoretice. Pentru ca cititorul s poatd imtelege si apiica
programul de cailcul este necesar sa se faca o prezentare preaiabia a
notiundor ce stau la baza sintezei optimaie.

Angrenajele cilindrice reprezintd mecanisme trilatere alcatuite
din: i

- trei elemente dintre care doud mobile (pinionul/ 1 si roata
‘condusa 2 ) si unul fix (hasurat si notat cu 0);

- trei cuple cinematice dintre care doud infericare de rotatie
(lagarele cu alunecare sau cu rostogolire 04 $i 09) si 0 cupid supericara
M in care se produce fenomenui de angrenare a rotilor (fig.13.9.a).

Calculul angrenajelor consta in calculul cuplei supericare M.

Dintele rotiior se realizeazd cu un profit compus din doud
evolveste antisimetrice. limitate la exterior de catre cercul exterior (de
cap) C, si la interior de catre cercul interior (de picion) Cs - fig.13.9,b.
Folosirea evoiventei (curbd trasatd de punct invariabil apartinind unei
drepte care se rostogoleste fara alunecare pe un cerc) pentru profilarea
dintilor se datoreaza avantajului de a mentine constant raportui de
transmitere a miscarii (i) indiferent de precizia de montaj a rotilor si
uzura lagarelor.

Angrenajele cilindrice utilizate pe scard larga au dintii drept/ sau
inclinati cu unghiul B (fig.13.9,¢).

Raportul de transmitere al angrenajuiui este:

i=ny /o= 25/23= Rz /Ru1
inde nq, Nz 70t/min] - turatile rotilor, 24 ,2; - numerele de dinti, iar Ry1,
R, - razele cercurilor de rostogolire.

Studisl valorilor optime pentru raportul de transmitere ia
angrenajele cu o treaptd a condus la concluzia i € [1...5.8). Valorile
standardizate ale raportului de transmitere sint :

i=[1; 1,12; 1,25; 1,4; 1,6; 1,8; 2; 2,25; 2,5; 2.8; 3,15; 3,55; 4; 4,5; 5;
5,8; 6,3; 7,1; 8;9]
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nti drepti (B=0)

dinti inclinati
Fig 13.9 Angrenaje cilindrice cu angrenare exterioard

Materialele pentru angrenajele din constructia de masini sint
indicate in diagrama din fig. 13.10,3, in care fiecare material este inscris
intr-un dreptunghi in care se precizeaza (fig.13.10,b):

-simbolul materialului (ex.:28TMC12);

-tensiunea admisibiid la oboseald ( o4 ) si presiunea admisibila
la contact (pg), exprimate in daN/mm2 (ex.: pentru 28TMC12 cele doua
valori sint 0,=28,5 daN/mm2=2850 daN/cm2=285 MPa; p, =180
daN/mm2 =18000 daN/cm2= 1800 MPa);

-caracteristica materialului  85=Ecgy/p? (ex..pentru 28TMC12

aceastd valoare este 5= 18).
Materialele se impart in doua categorii si anume :

-materiale grupa A (materiale tenace) cu performante mecanice
medii sau reduse avind costuri rnici dar care realizeaza volume mari de
material;

-materiale grupa B8 (materiale dure) cu performante mecanice
superioare avind costuri ridicate dar care realizeaza volume mici de
material.

in timpul functiondrii angrenajeior aceste materiale trebuie sa
asigure rezistenta corespunzatoare solicitarii centrifugale a rotii si danturii
sau, altfel spus, materialul sd fie compatibil. Conditia de compatibilitate
constd in a calcula coeficientul de compatibilitate p care trebuie sa




satisfaca relatia: p < pq, p2
unde p4- restrictia vitezei periferice,

po - restrictia solicitdrii centrifugale a discului ratflor ( cu valorile
indicate in fig.13.10 in functie de tipul materialului).

e in lucrarea "Sinteze optimale in constructia de magini® [6], prof. Octavian
Rédulescu stabileste urmiitoarele criterii optimale:

- volum minim-minimorum, cind se cbtine roata fimitd cu ce!
mai mic numér de dinti i implicit cel mal mic volum, dar care este mai
putin rezistentd deoarece are concentratori de tensiuni la baza dintelui ;
numérul de dinti necesar pinionului se stabilegte cu relatia :

zy=(mexg {8(+1)/i ; 2/0,08(1+1)}

- ponderat (volum minim si rezistentd mare), cind se obtine roata
de bazi cu numér mic de dinti si robustete apreciabild ; in acest caz
numérul de dinti necesar pinionulul este dat de relatia:

2y =(max) {13; 2/0,03(+1)}

-maxichurabilitate, cind se obtine angrenmajl/ exrapoiar ce
asigura cea mai mare fiabilitate dar cu nurmere mari de dingi si implicit cu
volume mari de material; pinionul angrenajului exdrapolar are numérul de
dinti dat de relatia :

2, =(max){25; 68/i}
¢ Rotile dintate se dantureazé folosind cremafiera generatoare care
realizeazd modului standardizat prin rostogolirea #@rd alunecare pe un
anumit cerc al rofii dintate numit cerc de divizare, cu oricare din linille
sale de nivel numiid linfe generatoare. Modulul reprezint raportul dintre
diametrul cercului de divizare si numdnd de dinli al rotii, lar cremaliera
este o roati dinjatd particulard (fig.13.11) ce are :

- toate razele cercurilor infinite, ceea ce transformé cercurile in
drepte paralele;

mmhmmmam
dinfi cu forma trapezoidald si in numér infinit;

-modulul constant la orice linie de nivel, cesa ce permils
standardizarea modululsi cu urmétoarele valor (pentru mecanicd
generald i grea): mfmmj] = (1; 1,126; 1,26; 1,375; 1,5 1,7§; 2; 2,25;
zs.zna::.s,tms;utro;n:mwn;u:mma;a
25; 28; 32; 40; 48; 50; 53; 60; T0; 80; 90;100] -
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Fig 13.10 Materiale pentru angrenaje




Doud roti dintate pot angrena numai daca au acelasi modul.

Orice dreaptd orizontald a cremalierei (LG) constituie o linie
generatcars; un caz particular al acestor linii # constituie /linia de referintd
TT pe care arcul dintelui i arcul golului sint egale.

, ; Spre exteriorul

LG rofii — roata plus
Spre interiorul
rotii — roata minus

Figi:)ﬂCmmalierageneratoam

¢ Profiul dintelui se abtine w linia generatoare LG a
cremalierei:

- fie cétre exteriorul rofii dintate, cind rezuiti roata plus avind

unghiuli de angrenare o > 209 ; aceastd deplasare este limitatd de
ascutirea excesivd a dinfilor ceea ce a impus ca arcul dintelui pe cercul
de cap s& fie cel putin egal cu valoarea k*m, unde coeficientul de
ascufire k*=03..05 iar m este modulul rotii (roata pius are dintii
rezisienti fa solicitarea compusa de incovoiere si compresiune de la baza
dintelui, ca gi la presiunea de contact hertzian dintre dinti);

- fie catre interiorul rotii dintate, cind rezulti roata minus avind
unghitl de antrenare o < 20° ; aceastd deplasare este limitatd de
subtdiere (imterferenta dintre cremaliera generatoare si dintele rotii } care
s evitd tranisiating linia generatoare LG deasupra liniei AA formata prin
unirea punctelor de inceput ale evolventelor profilului dinteluf (fig.13.9,b);
roata minus are proprietéiti similare rotii plus dar in sens invers;

Atunci cind generarea rotii dinfate se face folosind linia de
referintd 7T tangentdl la cercul de divizare, se obtine roata zero cu
unghiul de angrenare a = 20°

Folosind aceste date in cazul angrenajelor optimale se deduc
wTnatoarele:




a) pinionul limitd are 2z, = 11 dinti pentru k* =0,3 (ascutire
normala la materialele din grupa A) si respectiv zy= 13 pentru k*=0,5
(ascutire normald la materialele din grupa B), deplasarea specifica fiind
data de relatia xq=1-0,06 21 (roata zero are z; =17 dinti);

b) pinionul de bazd are z;= 13 dinti pentru k*=0,3 (grupa A) si
respectiv. zy= 18 dinti pentru k*=0,5 (grupa B), deplasarea specifica
X1=1-0,0324 (roata zero are z,=33 dinti);

c) angrenajul extrapolar realizeaza inceperea angrendrii in polul
angrendrii M (fig.13.9,a) si aceastd angrenare are loc de o singura parte
a liniei centrelor 0;02 ceea ce diminueazd uzura dintilor; la rotile
angrenajului extrapolar nu se pune problema ascutirii excesive, numarul
minim de dinti la pinion fiind z4= 25; rotile sint deplasate unitar simetric
avind deplasdrile specifice date de relatia xy=x2=1.
se calculeaza cu relatia:

0,08 (pinion limita)
%, =1-qz, unde gq=10,03 (pinion de baza)
0  (pinion extrapolar)
e Geometria angrenajului cilindric se stabileste cu relatiile din tabelul
urmator:

Tabelul 13.2
Dimensiunile \ Rotile Pinion Roata condusa
Diametrul de divizare Dy =mz, /cos B D, =mz, /cos B
Diametrul cercului de Dai=mf{(z1/cosP) | Daz=mi(zz2/cos B)
cap +2+2%4] +2+2Xp]

Diametrul cercului de D¢y =m{(zy/cos )~ D¢z =m{(z2/cos B)—

picior 2,5+2x] 2,5+2x5]

Latimea rotilor B =%YyDy cos B

in care : m - modulul standardizat ; 2z, ,zo - numerele de dinti: x4,x>-
deplasarile specifice, B=arc sin((3/¥pD-) ( cu B=0 la dintii drepti ), ¥p -
coeficientul diametral.

Studiul restrictiilor chendce ale angrenajelor a condus la
concluziile ce urmeaza:

a) Restrictia jocului de flanc nul . Angrenarea este asiguratd cind
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jocul de fianc, masurat la nivelul cercurilor de rostogolire, este nul; acest
joc este nul atunci cind sint egale arcele dintelui cu cele ale golurilor
dintre dinti.Studiul analitic al acestei conditi a condus la expresia
deplasarii specifice suma

X = Xq+ Xp= (11/2)(1+9x°(a) mds
Xo(@) =[tga-a-gag - ag)l/tgeag
in care 0,=200; relatia lui x servegte pentru alinisrea aniraxelor adica
pentru rotunjirea sau egalarea antraxuiui de referinta
ag= mzy(1 +)/2
la o valoare doritd sau standardizatd ; antraxele standardizate au
urmatoarele valori: afmm]=[40; 45; 50; 58; 63;7 1; 80; 90; 100; 112;
125; 140; 160; 180; 200; 225; 250; 280; 315; 355; 400; 450; S500; 560;
630; 710; 800,900‘1000’1120; 1250‘1“'1"1“;”;2&:
2500] .
Se pot ivi doud situatii:
1)-cind a, [mm] este un numér intreg si eventual din gama
valorilor standardizate atunci :
- antraxul angrenajuiui este a=a, [mmj
- unghiul de angrenare a=0,=20° {angrenaj zero) ;
- deplasarea specificd suméd X= X;+ Xp= 0 de unde rezultd
deplasarea specifica a rofii conduse xp=-x; .
2) cind a, [mm}estemmm&md si se rotunjeste (aliniaza) la
o valoare doritd a,= a,c0s 0, /cos o , se deduc succesiv :
a=arc cos (0,94a./a); Xo(e) = mn-«—mao-aon/ﬁsuo.
x={zy(1+)/2] xo( @ ); Xp=0-%; .

Sementlonaazédpev&umﬂow unghitd de
angrenare

o= 160...240 bl s
iar angrenajele extrapolare nu se pot alinia fiind angrenaje zero.
La angrenajul cilindric cu dingii inclinati mmhuﬂcew

mentiunea ca o.=a, considerind sectiunea normald:
o =arc cos(0,94ap/ac); X{ &) = 1 -yt Gg—cig 118 @ ;
x=[z1(1+))/2pcla); Xo=d-Xq.
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b) Restrictia interferentei. Interferenta este fenomenul de
patrundere a virfului dintelui rotii conduse la baza dintelui pinionuiui,
avind ca urmdri uzura dintelui pinionuiui, socuri in functionare si uneori
chiar blocarea angrenajului. Studiul anafitic al interferentei a condus la
concluzia cd angrenajele optimale (limitd, de bazad, extrapolare) nu
interfereazd cu exceptia angrenajului limitd minus care se va evita.

c) Restrictia gradului de acoperire. Continuitatea angrendrii
impune sa existe permanent in angrenare cel putin o pereche de dinti si
se apreciaza prin gradul de acoperire €; pentru o angrenare silentioasa si
fard socuri € >1,1. Studiul interferentei efectuat pentru angrenajele
optimale a condus la urmatoarele date :

- la angrenajul limita Eg=1,12..1,70;

- la angrenajul de baza Ey= 14..185 ;

- la angrenajul extrapolar £y = 1,44...1,64.
pentru a=16° ... 249. La angrenajul cu dinti inclinati £>2 indiferent de

® Mlmicvﬁordmanm s-aconcret:zatm urmdtoarele concluzii;
a) Solutia cinematicd pentru stabilirea materialului
8¢ =2iz1/(1 +i)
Materialul se stabileste cu ajutorul fig.13.10,a, in care sint trecute
proprietitile de bazd: p, ,0; .32=Ec; /pa, aceasta din urma trecutd in

ordonata din stinga pentru ciclul pulsator si in dreapta pentru ciclul
afternant simetric (ciclurile de solicitare la oboseaid).

Materialul de referinta este cel care asigua echiportanta 3, =94,.

Pentru 3, >3, se impune materialul cu (max)p,, iar pentru 8, <
34se va prefera materialul cu (max)c,.

Cind se impune materialul (35) se stabileste solutia cu conditia
51582

b) Functia de vitezd dmrminatapebazarecommriorpﬁvmd
latimea rotilor



ST _[70 (dintidrept)  _ :
v o c—{eo (dinti inclinat) 3 = (max){8;;5,}
c) Coeficientii de calcul

e Coeficientul de repartizare a sarcinii pe dinte (k) stabilit

experimental in functie de rigiditatea arborelui $i starea flancurilor

dintilor :
_| 11 (materiale grupa A)

k"{125 (materiale grupa B).

Coeficientul dinamic (kg) stabilit experimental in functie de clasa
de precizie, viteza periferica si duritatea flancurilor. Se mentioneaza ca
rotile dintate se uzineaza in raport cu o anumita clasd de precizie dupa
cum wimeaza :

-clasele 9si8 pentru masini grele cu turatii reduse (masini

agricole sau pentru constructii) ;

-clasele 7,6,5 peniru masinile uzuale ;

- clasele 4,3 pentru roti etalon sau pentru turbine.

Stabilirea valorii coeficientului dinamic se face cu relatiile :

(400 +1,5 v) / (600 + v) - clasa 5
_](150+1,5 v)/(300+v)  -clasa 6
ke = (30+1,5v) /(100 +v) -clasa 7
(200+1,5v)/(200+v)  -clasa 8
Cu cit numdnd clasei este mai mic cu atit prelucrarea mecanica este
mai bund.

»  Coeficientul de majorare a momentului de rasucire k= kg

o Coeficientul axal (¥p) stabilit experimental in functie de

rigiditaiica  arborelui, viteza perifericd a rotilor si felul ungerii

(1500 +0,15v)/ (1800 + v) —pentru reductoare

0,015 -pentru transmisii deschise

si cutii de viteze cu roti
baladoare (depiasabile)

e Coeficientul diametral ( ¥p) stabilit in functie de rigiditatea

arborelui:

?A =



0.6 (pinion in consol3d |

¥ A (1+i)¥,
1,2 (pinion nesimetrig ; ¥§ = >
1,6 (pinion simetrig

Dupa cum se observd, montajul pinionului in raport cu lagarele
arborelui care il sustine (in consold, montat nesimetric sau simetric) are
importanta sa. In relatia lui ‘P35 intervine si raportul de transmitere i.

d) Compatibilitatea materialului. Tinind seama de recomandarile
privind limitarea vitezei periferice a rotilor in functie de clasa de precizie
precum si de solicitarea centrifugald a discului rotii, se determina
coeficientul de compatibilitate

Yo =(mMin){¥p,¥5} unde Wj=

3 k (1+i) _ [ 1 (dinti drepti)
p—uPN.‘z—\{-IE- i d<py;py unde u-{O,Q (dinti inclinat]
e) Modulul calculat
f k(1+i)3
m¢[cm] = 1;?1VM'W,:i:|) unde My =70P/Ny cos® p [daNcm]
a
Se alege modulul standardizat mgrag [mm] 2 m [mm].
Daca m¢ # mgrag se recalculeaza
1,33 M k(1+1)3
¥ = ; sin 2B =3/¥Dz1si unghiul §

(mz 0055)3 ioq

5 (pentru dintii drepti B=0 ).
In cazul angrenajelor cu dinti inclinati se stabileste in plus
numarul de dinti pentru pinion
4= z4cos> B (in raport cu z; de la solutia cinematica si unghiul B).
Cu aceste date se determind in continuare numarul de dinti
pentru roata condusad zp=izq s$i geometria angrenajului cu relatile din
tabelui 13.2.
f) Eortele din angrenaj (fig.13.12):
- pentru angrenajul cu dinti drepti (fig.13.12,a)
Fi [daN] = {2Mcos /0,94D4[cm]} - forta tangentiaid
FaldaN] ={2Msin &/0,94D[cm]} - forta normal (radiaia)



F,

I{i
a) . b)
Fig 13.12 Fortele din angrenajul cilindric cu angrenare
exterioard ;
- pentru angrenajul cu dinfi Inclinati (ig. 13.12,b)
Fy[daN] = {2M; cos o/D1C08 gy - forfa tangentiald
~ normald
FrldaN] = Fytg oy - forta normaid (radiald)
FaldaN] = F«toB - foria axiaid
— anirax nesfiniat
undea.f- an{cos——cnsaa] —ant i ’
opg=arcitg20°/cos B}
° Cu aceste precizdri teoretice algoritmul sintezei optimale a

angrenajelor cilindrice este urmdtorul :

Date : puterea transmisd PICP}, uwafia pinionuiui m
[rot/min];clasa de precizie (5; 6; 7; 8); pozijia pinionuii (In consoll,
nesimetricd, simetricd); tipu/ de angrenaj optimal [angrenaj fimitd cu
volum minim-minimorum-folosit la vehicule spatisle, navals si levestre de
sport-; angrenaj de bazi(ponderat) cu volum mic §i rezistents mare -
folosit la maginile uzuale-; angrenaj extrapolar {cu maxidurabiitate) -
folosit la masinile de laborator i de uz casnic].

Rezolvare : 1) Numdrul de ding (nitial)

- angrenajul limita (zy=(maq) { 8(1+9 /& Mﬂ}
-angrenajul de bazii  : zy=(max) {13; 2/0,08(1+9}
- angrenajul extrapolar : 2= (med) {25; 66/1}



unde 2z = (proxim)z; € N.
2) Constanta pentru stabilirea materialului 8¢= 2iz¢ /(1+i); din
fig.13.10,a se stabileste materialul pe baza urmatoarei analize :
-cind 84=35 se alege materialul cu valoarea 4, (echiportanta) :
- cind 3, < 3, se alege materialul cu (max)p, :
- cind 34> 35 se alege materialui cu (max) C,.

3) Functia de vitezi : v=cPN?3/ic4 unde c=(70 (dinti drepti); 60
(dlinti inclinati]
4) Coeficientii de caicul
ke = { 11'215 -_ mm::::: gxz: g }(coeﬂcientul de repartizare)
(400 +1,5v) / (600 + v)-clasa 5
_ /(150 +1,5v) /(300 + v) -clasa 6
ke (30 +1,5v) /(100 +v) —clasa 7
(200 +1,5v) /(200 + v)—clasa 8
k=kkyq (coeficientul de majorare)
[(1500 +0,15v)/1800 +v - reductoare
¥, =

(coeficientul dinamic)

0,015 - transmisii deschise si cutii de
viteza cu roti baladoare
(coeficientul axial)
0,6 - montaj pinion in consola
¥y =< 1,2 - montaj pinion nesimetric Intre lagare
1,6 - montaj pinion simetric intre lagare
Y5 =0,5(1 +i)¥a
¥p = (min) {'¥p;'¥5}
5) Unghiul de inclinare sin 28=3/¥pz; — B
131 /M k(1+i)3

Zy ? TD iO’a

6) Modulul calculat : mec [cm]= unde

Mg=70P/N1COS ﬂ 'y N1 =n1/1000



Se adlege modulul standardizat m{mm]=(proxdim) mgrag 2
me{mmj '
Decé mg* mgrag se recalculeaza
¥p=1.313M(1 +))3/(mzqcos By’ i o5 §i sin 28=3/¥p21 ,p
7) Numerele de din{i si deplasarea specifica a pinionului
Zy= Zyinigat COS3 §  (numai la dintii inclinati)
- [0,08 (angrenaj extrapolar)
X1 = -gz1 unde q ={0,03 (angrenajde baza)
0 (angrenaj limita)
2p=iZ1eN ;i=23 /24
8) Antraxul de referinta '
ag=mgtas 21(1+1)/cos B
Dacd nu se aliniazd rezultd angrenaj zero deplasat simetric
(roata condusd avind deplasarea specificd xp=-X;) si se trece la

geomeairia angrenajului. '
Dacd antrascdl se aliniazd la o valoare a, [mm], atunci se

calculeazd succesiv: :
2y =2a,co8 P /mgras(1+) €N 22=121eN
cos =094 a, /a, (a dintii drepti); cos a,=0,94 a, /a, (a dintii

inclinati)
Xglod =g o-o~{ig ag-apgltg g ; @p=20°  (la dintii drepti)
%glo)=Pog on-on-0gag-ogligoy  (dinti inclinat)
X = mzy(1+i)/2 cos3P xo(a); Xz = X%,
QaWWWA

Diametrul de divizare D, =mz,/cosp
Pinion { Diametrul de cap Dat =m{(2; / cosp) +2+2
Diametrul de picior Dy =m|(z; / cosB)-2,5+2
Diametrul de divizare D, =mz, /cosp
Roata condusa {Diametrulde cap D, =m|(2z, / cosp)+2+2x, |
Diametrul de picior Dy, =m{(2, / cosB)-2,5+2x, |

. Ligimea rotilor: B=Pp Dy cos B



10) Fortele din angrenaj
- angrenajul cilindric cu dinti drepti
Fi = 2My cosa./ 0,94D, [cm]
(forta tangentiala)
Fn =2Mysina. /0,940y [cm]
(forta normala)
(la angrenajul cu antraxul nealiniat c=0, =209 )
- angrenajul cilindric cu dinti inclinati:
Fi = 2M, cosa; /D¢ [cm]cosaqs (forta tangentiala)
Fr =Fy tgoug (forta normala)
F; =Fy tgp (forta axiala)
G.of —antrax ﬂm
unde Qgr = _a_g_ ¥
an{cosaTCOSau] i e

otor =am{tgzo° /cosﬁ]

¢ Programul de caicul aferent este prezentat in cele ce urmeaza.
Ca si la programele anterioare mai intii se definesc noile caractere
grafice, iar in interiorul programului majusculele subliniate se tasteaza in
modul grafic. De asemenea blancurile sint indicate prin notatia (sp).

8 LET chl1=9000; LET ch2=9100: LET apasa=9200: LET
box=9300: LET udg=9400: LET cortina=9500: LET
scrie=9600: LET x$="(32sp)": DEF PN w(a,b,c,d)=
100: DEF FN r(x)=INT x+(x <> INT x)

9 GOSUB udg

10 BORDER 0: PAPER 1: INK 7 CLS

20 FOR n=7 TO 37 STEP 8: FOR m=7 T0 0O STEP -~1:
BORDER m: PAPER m: PRINT AT 0, (n—-m);" "; AT 21,
31-(n-m);" "; AT 1,(n-m);" "; AT 20,31-(n-m);
" “; AT 2,(n-m);" "; AT 19,31-(n-m);" “: NBXT
m: NEXT n

30 BRIGHT 1: PAPER 7: INK 7: PRINT AT 3,0;"(32sp)";
AT 18,0;"(32sp)"

40 PLOT 0,175: DRAW 255,0: DRAW 0,-38: DRAW -255,0:
DRAW 0,38



40

60

110

120

130

140

150

155

160

170

180

190
200
210
220

230
240

250

260
270

PLOT 2,173: DRAW 251,0: DRAW 0,-34: DRaw ~-251,0:
DRAW 0,34

PRINT AT 2,1; FLASH 1; PAPER 0; BRIGHT 1; INK 4;
"(32sp)"; AT 1,6;"ANGRENAJE CILINDRICE"; AT 2,1;
"CU DINTII DREPTI SAU INCLINATI"

PLOT 0,0: DRAW 255,0: DRAW 0,34: DRAW ~255,0:
DRAW 0,-34: PLOT 2,2: DRAW 251,0: DRAW 0,32:
DRAW -251,0: DRAW 0,-32

LET i$="0106301062": GOSUB box

PRINT AT 7,10; INK O;"M.M.POPOVICI"; AT 10,10;
INK 7;"(2sp)SOPTWARE(2s8p)"”

OVER 0O: FOR i=7 TO O STEP -1: POKE 23606,i:
PAUSE 3: PRINT AT 14,8; INK 1;"SINTEZA
OPTIMALA": NEXT i

GOSUB apasa: GOSUB cortina

BORDER 6: PAPER 6: INK 6: CLS

LET i$="02022281661": GOSUB box: PRINT AT 3,8:
PAPER 2: INK 7;"DATELE PROBLEMEI”

INPUT "Introduceti puterea transmisa(3sp)P[CP]“,
put: PRINT AT 5,3;"1)Puterea P=";put;" CP"
INPUT "Introduceti turatia piniomului(2sp)nid
[rot/min]",tur: PRINT AT 6,3;"2)Turatia nA=";
tur; " rot/min®": LET Nl=tur/1000

INPUT "Introduceti clasa de precizie”,clasa :
PRINT AT 7,3;"3)Clasa de precizie : “";clasa
INPUT "Introduceti pozitia pimioauluni (3spjl)inm
consola(20sp)2)nesimetrica(i9sp)3)simetrica”,
b): PRINT AT 8,3;" 4) Pozitia pimiommlui :"

IF b=1 THEN PRINT AT 9,5;"in conscla }¥=0,6"

IF b=2 THEN PRINT AT 9,5;"nesimetrica ¥=1,2"

IF b=3 THEN PRINT AT 9,5;"simetrica M=1,6"
INPUT "Introduceti criteriul optimal(4sp)l)volum
ninim-minimorum(9sp)2)ponderat (22sp)
3)maxidurabilitate”, criteriu: PRINT AT 10,3;"S)
Criteriunl optimal:”

IF criteriu=l PRINT AT 11,5;"volum mninim-
minimorum"

IF criteriu=2 THEN PRINT AT 11,5; "ponderat”

IF criteriu=3 THEN PRINT AT 11,5;



280

290
300
310

315

320

330
500

510
520

530

83

825
826
327
330

831

“maxidurabilitate”

INPUT "Introduceti tipul transmisiei(3lsp)
l)reductor(22sp) 2)transmisie deschisa (1llsp)
3)roti baladoare”,tip

IF tip=1 THEN PRINT AT 12,3;"6)Tipul
transmisiei”; AT 13,5; "reductor de turatie”

IT tip=2 THEN PRINT AT 12,3;"6) Tipul
transmisiei”; AT 13,5; "Transmisie deschisa”

IF tip=3 THEN PRINT AT 12,3;"6)Tipul
transmisiei”; AT 13,5;"cu roti baladoare"

INPUT "Introduceti raportul de transmi-tere i",
rat: PRINT AT 14,3;"7)Rap.de transmitere i=";
rat

LET i$="0917160346": GOSUB box: PRINT AT 18,10;
"CORECT (d/m) ?": PAUSE 0

GO TO 5000*(INKEY$ ="d")+150* (INKEY$="n")

GOSUB cortina: GOSUB ch2: PRINT AT 3,12; INVERSE
1; "CONTINUT" ; INVERSE 0

PRINT AT 6,3; PAPER 7; INK 0;"1)ANGRENAJ
CILINDRIC"; AT 7,5;"CU DINTI DREPTI"

PRINT AT 9,3; PAPER 7; INK 0;"2)ANGRENAJ
CILINDRIC"; AT 10,5;"CU DINTI INCLINATI"

LET a$="Tastati 1 sau 2 !": LET i$="0314220399":
GOSUB box: LET lin=15: LET col=4: GOSUB scrie:
INPUT c$

IF c$="1" THEN LET fel=1

IPF c$="2" THEN LET fel=2

REM *** REZOLVAREA PROBLEMEI **+*

GOSUB chl

PRINT AT 2,2; INVERSE 1l;"*+**REZOLVAREA
PROBLEMEI ****

PRINT AT 5,2;"1 ": CIRCLE 19,131,7: PRINT "NR.DE
JINTI PT.PINION"

IF criteriu=l THEN GO TO 830

IF criteriu=2 THEN GO TO 840

IF criteriu=3 THEN GO TO 850

IF criteriu=1 THEN LET fl=9*(rat+l)/rat: LET
£2=2/(0,06*(rat+1))

IF f1 >= £f2 THEN LET z1=fl: GO TO 83S



832
835

836

837

840
841
842
845
846

847

851
852
855

870

IF £2 >= £1 THEN LET z1=f2: GO TO 835

IF z1 <> INT z1 AND z1< INT z1+.5 THEN LET
z1=INT z1

I¥ z1 <> INT 21 AND z1> INT z1+.5 THEN LET
zi=INT zl1+1

LET a$="K=(max)[9(1+i)/i ;2/(0,06(1+i)]": LET
i$="0007320346" ;GOSUB box: LET lin=8: LET col=1:
GOSUB scrie: PRINT AT 11,12; PAPER 7; INK 1;
"K="; FN r(zl): LET z1=FN r(zl): LET xl=
1i~-0.06*21: GO TO 860

IP criteriu=2 THEN LET fl=13: LET £2=
2/(0,03*(rat+l))

IP £2 >= f1 THEN LET zl=£f2: GO TO 845

IF f1 >= £f2 THEN LET zl=fl: GO TO 845

IF 21 <> INT 21 AND 31< INT z1+.5 THEN LET
z1=INT z1

IF 21 < INT zl1 AND z1> INT z1+.5 THEN LET
z1=INT zl1+1

LET a$="K=(max)[13;2/(0,03(1+i)]": LET
i$="0007320346": GOSUB box: LET lin=8: LET

col=l: GOSUB scrie: PRINT AT 11,12; PAPER 7; INK
1;"K="; PN r(s1): LET z1=FN r(zl): LET

x1=1-0.03*21: GO TO 860

IF criteriu=3 THEN LET f1=25: LET f£f2=66/rat

IF f1 >= £2 THEN LET z1=fl: GO TO 855

IP £2 >= £f1 THEN LET zl=£f2: GO TO 855

IF zl < INT z1 AND z1< INT z1+.5 THEN LET
z1=INT 31

IPF z1 < INT zl AND z1> INT z1l+.5 THEN LET
21=INTF zl+l

LET a$="K=(max) [25 ;66/i]”: LET i$="0307270346":

GOSUB box: LET lin=8: LET col=4: GOSUB scrie: '

PRINT AT 11,12; PAPER 7; INK 1;"K=";:FN r(zl1):

LET z1=FN r(zl): LET xl=1

LET deltal=2*rat*zl/(l+rat): PRINT AT 13,2;

PAPER 8;2" ": CIRCLE 19,68,7: PRINT AT 13,4; INK
; "CARACTERISTICA MATERIALULUI"

LET i$="0215150359": LET a$="BA=2iK/(1l+i)":

GOSUB box: LET lin=16: LET col=3: GOSUB scrie:



871

PRINT AT 16,18; PAPER 7; INK 1l;"BA=";deltal
: b &3

872
880
882
883

884

886

887

888
895

- 896
897
898
899
900
903

905

906

RESTORE 872: FOR g=0 TO 7: READ POKE USR
"N"+q,y: NEXT q

DATA 96,16,32,120,0,0,0,0

GOSUB apasa: GOSUB cortina: GOSUB chl

PRINT AT 1,6; INVERSE l; "MATERIALE DISPONIBILE"
PRINT AT 3,1; OVER 0O;"Se va afisa lista
materialelor”; AT 5,1;"-cind BA=BJ
(echiportanta)”; AT 7,3;"se va alege acest
material "; AT 9,1;"-cind BJ>BA se alege
materia-"; AT 11,3;"1lul cu (max)pE"; AT 13,1;"-
cind BJ<BA se alege materia-"; AT 15,3;"lul cu
(max)DE"

OVER 1: PRINT AT 18,1; "NOTATI NR.DE ORDINE AL
MATE-";AT 19,1;"RIALULUI si apasati tasta "s™":
GOSUB apasa: GOSUB cortina: BORDER 2: PAPER 0:
INK 7: CLS : GOSUB 8000

PRINT AT 21,4; INVERSE 1;"APASATI O TASTA
OARECARE"

FOR e=1 TO 38

OVER 0: PRINT AT 3,3;" nr,ordine=";n(e); AT
3,18;"BJ=";d(e); AT 5,1;08(e); AT 7,1;"DH=";
s(e);" daN/caN"; AT 9,1;"pH=";p(e);" daN/calNi";
AT 11,1;"IA=";r(e); AT 13,1;"IJ=";u(e)

PLOT 18,141: DRAW 14+*8+2,0: DRAW 0,12: DRAW
(-14*8-2) ,0: DRAW 0,-12

PAUSE O: IF INKEY$ ="s" OR INKEY§ ="S" THEN GO
TO 899

NEXT e

GOSUB cortina

CLS : INPUT "Introduceti nr.de ordine(2sp)pt.
materialul ales",,e

LET delta2=d(e): LET rov=r(e): LET rod=u(e):
LET sigma =s(e)

PRINT AT 12,1;0$8(e); AT 14,0;'chu=";chuv; AT
16,0; "BJ=";delta 2; AT 16,15;"DH=";s(e);

" daN/cmN"; AT 18,0;"IA=";r(e); AT 18,15;"1J=";
u(e);AT 20,9; "CORECT (d/n)?": PAUSE O

IF INKEY$ ="n" OR INKEY$ ="N" THEN GO TO 899



907
9210
911
912
920
930

940
942
943
944
945
950

960

970

980

IF deltal >= delta2 THEN LET delta=deltal

IF delta2 >= deltal THEVW LET delta=deltal

IF fel=1 THEN const=70

IF fel=2 THEN const=60

LET niu=const*put*Nl1*Nl*delta/(sigma*rat)

GOSUB chl: PRINT AT 2,2;"3 ": CIRCLE 19,155,7:
PRINT AT 2,4;"PUNCTIA DE VITEZA": LET a$=
"E=70cosPFGP (NA)NB/iDH": LET i$="0204240361":
GOSUB box: LET lin= S: LET col=3: GOSUB scrie
PRINT AT 8,7; PAPER 7; INK 0;"B=";nimu

IF clasa=5 THEN GO TO 950

IF clasa=6 THEN GO TO 960

IF clasa=7 THEN GO TO 970

IF clasa=8 THEN €0 TO 980

IF clasa=5 THEN LET kd=(400+1.5*niu)/(600+niu):
PRINT AT 10,2; PAPER 7;"4 “: CIRCIE 19,92,7:
PRINT AT 10,4; "COEF.DINAMIC kd": LET i$=
"0212260361": GOSUB box: LET a$§=
"kd=(400+1,5E) / (600+8)": LET lin=13: LBT col=3:
GOSUB scrie: PRINT AT 16,7; PAPER 7; INK O;
-u.n;u X
IF clasa=6 THEN LET hd=(150+1.5*aniu)/(300+niw):
PRINT AT 10,2; PAPER 7;"4 ": CIRCLE 19,92,7: '
PRINT AT 10,4;" COEF.DINAMIC kd”: LET isS=
*0212260361": GOSUB box: LET a$=
"kd=(150+1,58)/(300+8)": LET lis=13: LET col=3:
GOSUB ler':h: PRINT AT 16,7; PRAPER 7; INK O;
"kd=";kd E

IF clasa=7 THEN LET hd=(30+1.5*nimn)/(100+niu):
PRINT AT 10,2; PAPER 7;"4": CIRCLE 19,92,7:
PRINT AT 10,4;"COEP.DINAMIC kd": LET i$=
*0212260361": GOSUB box:LET a$=

*kd=(300+1,5E)/ (100+B)": LET lin=13: LET col=3:
GOSUB scrie: PRINT AT 16,7; PAPER 7; INK O;
"kd="; kd

IF clasa=8 THEN LET kd=(200+1.5*niu)/(200+miu):
PRINT AT 10,2; PAPER 7;"4 ": CIRCLE 19,92,7:
PRINT AT 10,4; "COEF.DINAMIC kd“": LET i$=
*0212260361": GOSUB box: LET a$=



990
99§

996
997
1000

1010

1020
1030
1035
1040
1050
1060
1070
1071

1072
1080

1090

1100

"kd=(200+1,5E)/ (200+E)": LET lin=13: LET col=3:
GOSUB scrie: PRINT AT 16,7; PAPER 7; INK 0;
"kd="; kd

GOSUB apasa: GOSUB cortina

INPUT "Introduceti grupa materialului(2sp) (A
sau B)",g$: GOSUB chl

IF g$="B" OR g$="b" THEN LET g$="B"

IF g$="A" OR g$="a" THEN LET g$="A"

PRINT AT 2,2;"S ": CIRCLE 19,155,7: PRINT AT 2,5
; "COEF .DE REPARTIZARE"

LET i$="0004320337": GOSUB box: LET a$= .
“kQ={1,1 (gr.A) ;1,25 (gr.B)]": LET lin=5: LET
col=1: GOSUB scrie

IF g$="A" THEN PRINT AT 8,8; PAPER 7; INK 0;
"kQ=1,1": LET kr=l.1

IF g$="B" THEN PRINT AT 8,8; PAPER 7; INK 0;
"kQ=1,25": LET kr=1.25

PAPER 7: INK O: PRINT AT 10,2;"6 ": CIRCLE
19,92,7: PRINT AT 10,5;"COEF. DE MAJORARE"

LET kapa=kd*kr: LET i$="0212100346": GOSUB box:
LET a$="k=kQkd": LET lin =13: LET col=3:GOSUB
scrie: PRINT AT 16,8; PAPER 7; INK 0;"k=";kapa
GOSUB apasa : GOSUB cortina

GOSUB chl

PRINT AT 2,2;"7 ": CIRCLE 19,155,7: PRINT AT 2,5
; "COEFICIENTUL AXIAL"

RESTORE 1072: FOR g@=0 TO 7: READ a: POKE USR
"C"+ q,a: NEXT q

DATA 32,168,112,32,47,41,47,9

LET i$="010400817": GOSUB box: LET a$=
"C=(1500+0,15E)/(1800+E)": LET lin=5: LET col=l:
GOSUB scrie: LET a$="(reductoare)": LET lin=6:
LET col=1l: GOSUB scrie: LET a$="C=0,015": LET
lin=8: LET col=1: GOSUB scrie: LET a$=
“{(tr.deschise, roti baladoare)": LET lin=9: LET
col=1: GOSUB scrie

IF tip=2 AND tip=3 THEN PRINT AT 15,8; PAPER 7;
INK 0;"C=0,015": LET psia=0.015

IF tip=1 THEN LET ;



71

1110
1120

1125

1126

1127
1128
1131

1132

1133
1140

1141

1142
1150

1152
1160

1161
1162
1163
1164

1165
1170

1180

psia=(1500+0,15*niun)/ (1800+niu)

: PRINT AT 15,8; PAPER 7; INK 0;"C=";psia
GOSUB apasa: GOSUB cortina

G0SUB chl: PAPER 7: INK O: PRINT AT 2,2;"8 ":
CIRCLE 19,155,7: PRINT AT 2,5; "COEFICIENTUL
DIAMETRAL"

LET i$="0004320351": GOSUB box: LET a$"=
“{min/[0,5(1+i)C;0,6/1,2/1/6]": LET lin=5: LET
col=0: GOSUB scrie

RESTORE 1127: POR g=0 TO 7: READ a: POKE USR
"C"4q, a: NEXT q

DATA 32,168,112,32,47,37,37,15

PRINT AT 5,1 ;"C"

THEN GO TO 1140

THEN GO TO 1150

THEN @0 TO 1160

THEN LET psip=0.6: LET doi=
S*(rat+l)*psia

ip <= doi THEN LET psid=psip: GO TO 1162
doi <= psip THEN LET psid=doi: GO TO 1162
IF b=2 THEN LET psip=1.2: LET doi=

TEEX

E)

RRPRRSR
]

psip: 60 TO 1162

IPF doi <= psip THEN LET psid=doi: GO TO 1162
IP b=3 THEN LET psip=1.6: LET doi=
0.5*(rat+l)*psia: IF psip <= doi THEN LET psid=
psip: GO T0 1162

IP doi <= psip THEN LET psid=doi

PRINT AT 8,8; PAPER 7; INK 0;"C=";psid

IP j2l=1 THEN LET beta=0

IP fel=2 THEN LET nec=3/(psid*zl): LET necl=
ASN (nec): LET beta=nec*90/PI

PAPER 7: INK 0: PRINT AT 10,2;"9 “: CIRCLE
19,91,7: PRINT AT 10,5; "COMPATIBILITATE
MATERIAL"

LET i$=0212290361": GOSUB box:LET a$=
"I=(3sp)P(NA)NK(1+i)B/Ci <= IA,IJ": LET lin=13:
LET col=2: GOSUB scrie

IF fel=1 THEN LET c=1



1181 IF fel=2 THEN LET c¢=0.9: PRINT AT 13,5;"0.9"

1185 LET ro=c*put*Nl1*Nl*kapa*(l+rat)*delta/
(psid*rat): PRINT AT 16,8; PAPER 7; INK 0;
"I=";ro

1190 IF ro <= rov AND ro<rod PRINT AT 20,7; PAPER 7;
INK 0; FLASH 1; "MATERIAL COMPATIBIL"; FLASH O:
GOSUB apasa: GO TO 1210

1200 IF rov>rod THEN PRINT AT 19,6; PAPER 7; INK 0;
FLASH 1; "MATERIAL INCOMPATIBIL !": FLASH 0;
AT 20,6; "RELUATI CU ALT MATERIAL": BEEP .02,40:
PAUSE 4: BEEP .02,-40: GOSUB apasa: GOSUB udg:
GO TO 899

1210 GOSUB chl: PAPER 7: INK O: PRINT AT 2,2;"10 ":
CIRCLE 24,155,10 PRINT AT 2,5:"MOMENTUL DE
RASUCIRE"

1220 LET i$"0604180329": GOSUB box: LET a$=
"MO=70P/NAcosFG": LET lin=5: LET col= 7: GOSUB
scrie

1230 LET Mt=70*put/(M1*(COS(beta*PI/180))T3): PRINT
AT 8,8; PAPER 7; INK O0;"MD=";Mt;" daNcam"

1232 PAPER 7: INK O: PRINT AT 10,2;"11 ": CIRCLE
24,91,10: PRINT AT 10,5; "MODULUL CALCULAT SI
STAS"

1234 LET i$="0112300529": GOSUB box: PRINT AT 14,2;
“"mR{cm])="; AT 13,10;"1,31(2sp)3(2sp)MOk(1+i)B":
PLOT 75,59: DRAW 40,0: PLOT 147,59: DRAW 88,0:
PRINT AT 15,10;"k(8sp)CiDH": PLOT 120,64: DRAW
10,-20: DRAW 15,30: DRAW 92,0 :

1250 LET mc=(1.31/3l1)*(((Mt*kapa*(l+rat)*delta)/

(psid*rlt*sig-n)))7(1/3)

1260 PRINT AT 18,8; PAPER 7; INK 0;"mR[cm]=";mc

1259 REM cautarea modulului standardizat

1271 DIM m(41)

1272 RESTORE 1273: FOR j=1 TO 41: READ a: LET m(j)=a:
NEXT j

1273 DATA 1,1.125,1.25,1.375,1.5,1.75,2,2.25,2.5,
2.75,3,3.5,4,4.5,5.5,6,7,8,9,10,11,12,14,16, 18,
20,22,25,28,32,36,40,45,50,55,60,70,80,90,100



1275
1280
1290
1300

1310
1311

1312

1313

1320
1330

1331
1332
1333
1334
1338

1340

1341

1350
1360
1370

LET mc=10*mc: LET j=1

IPF m(j)>mc THEN GO TO 1310

IF j <> 41 THEN LET j=j+l1l: GO0 TO 1280

LET a$="NU exista modul standardizat": PRINT AT
20,2;a$

PRINT AT 19,10; PAPER 7; INK O0;"m{mm]}=";m(j):
LET mstas=m(j)

IF mc < mstas THEN LET psid=(1.3273)*Mt*kapa*

(1+rat)*delta/((0.1*nstas*z1) T3*rat*sigma)
PRINT AT 20,2; PAPER 6; INK 2;"Se recalculeasa
C=";psid: IF fel=1 THEN GO TO0 1320

PAUSE 200: IP fel=2 THEN PRINT OVER 0; AT 20,1;
PAPER 7; INK 0;"(29sp)”; AT 20,1;"Se
recalculeaza unghiul @=": LET nec=3/(psid+*zl);
LET necl=ASN(necl): LET beta=necl®*90/PI: PRINT
AT 20,27; PAPER 7; INK 0; FN r(beta);" gr”: LET
beta=FN r(beta): LET vax=TAN (beta*PI/180)
GOSUB apasa: GOSUB cortima -

PLOT 0,16: DRAW 255,0: DRAW 0,158: DRAW -255,0:
DRAW 0,-158: PRINT AT 2,2;"12 ": CIRCLE
24,155,10: PRINT AT 2,5;"ANTRAIUL DE REFERINTA"
IP fel=1 THEN GO0 T0 1340

IF fel=2 THEN LET bau=beta*PI/180: LET bubu=
COS bau: LET zl=z1*bubu*bubu*bubu

IP 31 <> INT 31 THEN LET zl= INT 31+l

LET z2=rat*zl

IF 32 <> INT z2 THEN LET z2= INT z2+1: LET rat=
22/31

LBT i$=0204240319": GOSUB box: LET a8=
"aP{mm]}=mK(1+i)/2cos@”: LET lin=5: LET col=3:
GOSUB scrie :

IF fel=1 THEN LET aO=mstas*zl*(l+rat)/2: G0 TO
1360

IF fel=2 THEN LET aO=mstas*zl*(l+rat)/(2*bubu)
PRINT AT 8,4;"aP=";al0:" mm"

IF aO=INT (a0) THEN PRINT AT 10,1;"Ungh.de
angrenare : H=HP=20 gr”; AT 12,2 ; OVER 1; "angr.
zero deplasat simetric®



74

1380

1381
1382

1999
2000
2001
2002
2010
2020
2021
2030
2031
2032

2033

2034

203"
203¢

2045
2046
2046

PRINT AT 18,2; PAPER 7; INK 0; "ANTRAXUL SE
ALINIAZA (d/n)?": INPUT LINE e$

IF e$="d" OR e$="D" THEN GO TO 2000

IF e$="n" OR e$="N" AND fel=1 THEN LET x2=-x1l:
GO TO 3500

REM alinierea antraxului la angrenajele cu dinti
drepti

INPUT FLASH 0; " (2sp)Introduceti antraxul
aQ(mm] " ar

IF fel=2 THEN GO TO 2500

LET alfar=ACS(0.94*a0/ar): LET xO=((TAN alfar-
alfar-TAN(20*PI/180)~-(20*P1/180)))/
(TAN(20+*P1/180)))

GOSUB chl: PRINT AT 1,1;“NOILE VALORI DE CALCUL
IN URMA": AT 2,6;"ALINIERII ANTRAXULUI"

LET zlp=2*ar/(mstas*(l+rat)): IF zlp <> INT zlp
THEN LET zlp= INT zlp+l

PRINT AT 4,1;"-nr.dintilor pinionului”; AT 6,8;
"zA=2aQ/m(1l+i)=";zlp: LET zl=zlp

LET z2p=rat*zlp

IF z2p <> INT 22p THEN LET z2p= INT 22p+l

PRINT AT 8,1;"“-nr.dintilor rotii conduse”; AT
10,8; "zJ=izA=":22p: LET 2z22=z2p

LET ip=z2/zl1l: PRINT AT 12,1;"-raportul de
transaitere”; AT 14,8;"i=";ip

IF ip <> i THEN psid=((1.31)T3)*Mt*kapa*(l+rat)*
dclta/((.1*-stas*:1p)T3*rat*signa): PRINT AT
16,2;"~-coeficientul diametral"; AT 18,8;
"C=";psid:IF fel=2 THEN LET nec=3/(psid*zlp):
LET beta=nec*90/PI

GOSUB apasa: GOSUB chl

LET alfar=ATN(0,36397023): LET alfag=
(alfar*180/PI)

PRINT AT 1,1;"-unghiul de angrenare”

IF fel=1 THEN PRINT AT 3,8;"H=";alfag

IF alfag>24 THEN PRINT AT 11,4;"UNGHI DE
ANGRENARE > 24 gr"“; AT 13,7; OVER 1; "SE REIA
CALCULUL CU"; AT 15,11;"zA=";zl+1;" dinti":



75

20s1

i

POR w=1 TO 7: BORDER w: BEEP .002,w: NEXT w: LET
zl=z1+1l: GOSUB apasa: GOSUB cortina: GOSUB udg:
GOSUB chl: GO TO 860

LET xO0=(TAN alfar-alfar—-(TAN (20*PI/180)~-
(20*P1/180)))/(TAN(20* PI/180))

IP fel=1 THEN PRINT AT 5,1;"-functia de

calenl "; AT 8,1;"xP=";AT 7,4;" tgH-H-(tgHP-
EP)"; AT 9,9 ;"tgHP" ; AT 8,19;"=": PLOT 32,107:
DRAW 115,0: PRINT AT 11,10;x0

IPF criteriu=l THEN LET xl1=1-0.06*31

IP criteriu=2 THEN LET x1=1-0.03*3l

IP criteriu=3 THEN LET xl=1

LET xzs=3l*(l+rat)*x0/2: LET x2=xs-xl: PRINT AT
13,1;"~depl.spec. suma x=":xs; AT 15,1;"-depl.
spec.piniom "; AT 16,8;"xA=";X1;AT 18,1;"-depl.

- spec.roata condusa”: AT 19,8;"xJ=";x2

2500
2510
2520
2530
2531
2532

2533

2534

2535
2536

2537

GOSUB apasa: GOSUB cortina: GO TO 3000

REM alinierea antraxulului la angrenajele cu
dinti imclinati

GOSUB chl: PRINT AT 1,1; "NOILE VALORI DE CALCUL
IN URMA": AT 2,6 ;"ALINIERII ANTRAIULUI"™

LEBT zip=2*ar*bubu/(mstas*(l+rat)): IP zlp <> INT
zlp TEEN LET zlp= INT zlp+l

LET z2p=rat*zlp

IF z2p < INT z2p THEN LET 32p=INT 32p+l

PRINT AT 8,1;"-ar.dintilor rotii conduse "; AT
10,8; "aJ=izA=";22p: LET 32=32p

LET ip=32/z1: PRINT AT 12,2;"-raportul de
transmitere”; AT 14,8;"i=";ip :

IF ip © i THEN LET psid=((1.31)T3*(Mt*kapa

*(1+rat)*delta/((.1l*mstas*z1*bubu) T3*rat+*sigma):
PRINT AT 16,1;"-coeficientul diametral"; AT
18,8;"C=";psid: IF fel=2 THEN LET nec=

3/ (psid*zlp): LET beta=mnec*90/PI

GOSUB apasa: GOSUB chl

LET alfaOfr=(ATN(0.36397023/bubu)): LET alfaOfg=
(alfa0fr*180/PI)

LET alfafr=ACS(a0*C0S alfalfr/ar):LET alfafg=



2538

2545
2547
2548

2550

2552

2553
2554
2555

2557

2560
2570
2999
3000
3010

3020

3030

(alfafr*180/PI)

LET alfanr=ATN(TAN alfafr*bubu):LET alfang=
alfanr*180/PI

PRINT AT 1,1;"-unghiul de angrenare"

IF fel=2 THEN PRINT AT 3,8;"HG=";alfang

IF alfang>24 THEN PRINT AT 11,4;"UNGHI DE
ANGRENARE >24 gr"; AT 13,7; OVER 1;"SE REIA
CALCULUL CU"; AT 15,11;"zA=";31+1;" dinti":
FOR w=1 TO 7: BORDER w: BEEP .002,w: NEXT w:
LET zl=z1l+1l: GOSUB apasa: GOSUB cortina: GOSUB
udg: GOSUB chl: GO TO 860

LET xO=((TAN alfanr-alfanr-(TAN(20*PI/180)~-
(20*P1/180)))/(TAN (20*PI/180)))

PRINT AT 5,1;"~-functia de calcul”; AT 8,1;"xP=";
AT 7,4;"tgES-ES-(tgHPS-HPS)"; AT 9,9;" tgHPS";
AT 8,23;"="; PLOT 32,107: DRAW 148,0: PRINT AT
21,10 0" 20

IF criteriu=l THEN LET x1=1-0.06**zl

IF criteriu=2 THEN LET x1=1-0.03*zl

IF criteriu=3 THEN LET xl=1

LET xs:zl*(1+rat)*x0/(2*bubuT3): LET x2=xs-xl:
PRINT AT 13,1;"-depl.spec.suma x=";xs; AT 15,1;
"-depl.spec.pinion”; AT 16,8;"xA=";x1; AT 18,1;
“-depl.spec.roata condusa"; AT 19,8; "xJ=";x2
GOSUB apasa

GO TO 3500

REM geometria angremajului cu dinti drepti

GOSUB cortina: GOSUB chl

PRINT AT 1,2;"13 ": CIRCLE 24,163,9: PRINT AT
1,5;" GEOMETRIA ANGRENAJULUI"

LET Dl=mstas*zl: PRINT AT 2,6;"* Pinionul
(zA=(2sp)) *"; AT 2,21;z1; AT 3,2;"1)Diametrul
de divizare": LET i$=0105190319": GOSUB box: LET
a$="DA[mm]=mzA": LET lin=6: LET col=2: GOSUB
scrie: PAPER 7: INK 0O: PRINT AT 8,2;"DA=";D1;

* mm=; INT ((10)*D1)/10;" mm"

LET Dal=mstas*(z1+2+2*x1): PRINT AT 9,2;
“2)Diametrul de cap": LET i$="0111290319": GOSUB
box: LET a$="DHA[mm]=m(zA+2+2xA)": LET lin=12:



7

LET col=2: GOSUB scrie: PAPER 7: INK O: PRINT AT
14,2;"DHA=";Dal;"” mm ="; INT ((10)* Dal)/10;
o ‘-

3040 LET dfl=mstas*(zl1-2.5+2*x1): PRINT AT 16,2;
“3)Diametrul de picior": LET i$="0117300319":
GOSUB box: LET a$="DSA[mm]-m(2A-2,5+2xA)": LET
lin=18: LET col=2: GOSUB scrie: PRINT AT 20,2:
PAPER 7; INK 0; ' :

"DSA=";D£f1;" mm="; INT ((10)*Df1/10;" mm"

3050 GOSUB apasa: GOSUB cortina: GOSUB chl

3060 LET D2=mstas*z2: PRINT AT 1,1;"*Roata condusa
(z3=({(3sp) * "; AT 1,31;22; AT 3,2;"1)Diametrul

. de divizare”: LET i$="0105190319": GOSUB box:
LET a$="DJ[mm]"=mzJ": LBT lin=6: LET col=2:
GOSUB scrie: PAPER 7: INK O: PRINT AT 8,2;"DJ
=;D2;" mm="; INT((10*D2)/10;" am*®

3070 LET DaZ=mstas*(z2+2+2+x2): PRINT AT 9,2:
“2)Diametrul de cap ": LET i$="0111290319":
GOSUB box: LET a$="DEJ[mml=m(zJ+2+2xJ)": LET
lin=12: LET col=2: GOSUB scrie: PAPER 7: INK 0:
PRINT AT 14,2;"DEJ=";Da2; " mm"”; INT
((10)*Da2)/10;" mm"

3080 LET Df2=mstas(z2-2.5+2%*x2): PRINT AT 16,2 ;
"3)Diametrul de picior”": LET i$="011730031i9":
GOSUB box: LET a$="DSJ[mm]=m(2J-2,5+2xJ)": LET
lin=18: LET col=2: GOSUB scrie: PRINT AT 20,2;
PAPER 7; INK 0;"DSJ=";Df2;" mm”; INT
{(10*D£2/10; " mm"

3090 GOSUB apasa: GOSUB cortina

3100 GOSUB chl: PRINT AT 2,2;"LATIMEA ROTILOR": LET
i$="0204160349": GOSUB box: LET a$="B{mm}=CDA":
LET lin=5: LET col=3: GOSUB scrie: LET B=
psid*Dl: PRINT AT 8,2; PAPER 7; INK 0;"B=":8B;

" mm="; INT ((10)*B/10;" nm"

3101 IPF e$ ="n" THEN LET ar=al

3105 PRINT AT 4,21; PAPER 7; INK O:"a="; INT
(10*axr)/(10);" am"

3108 IF e$="n" THEN LET alfar=(20**PI/180)

3110 PAPER 7: INK O: PRINT AT 12,2;"14 ":CIRCLE
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3550

24,76,10: PRINT AT 12,5:"PFORTELE DIN ANGRENAJ";
AT 14,1:"-forta tangentiala”: LET i$=
"0216280351": GOSUB box

PAPER 7: INK 0: LET a$="F0=2MO=2MOcosH/DAcosHP":
LET lin=17: LET col=3: GOSUB scrie: LET Ft=2*Mt/
(.1*D1): PRINT AT 20,4;"FO="; FN r(Ft);" daN"
GOSUB apasa: GOSUB cortina

GOSUB chl: PRINT AT 2,1;"-forta normala
(radiala)”: LET i$="0004320316": GOSUB box
RESTORE 3142: FOR q=0 TO 7: READ a: POKE USR
"B"+q,a: NEXT q '

DATA 0,0,0,0,0,240,144,144

IF fel=1 THEN LET a$="FE daN
=2MOsinHP/DA[cm]cosHP": LET lin=5; LET col=l:
GOSUE scrie: PAPER 7: INK 0: LET
Pt=2*Mt*SIN(20*PI/180)/

(.1*D1*0,94) :PRINT AT 8,3;"FE="; FN r(Ft);" daN"
GOSUB apasa: GOSUB cortina: GO TO 4000

REM geometria angrenajului cu dinti inclinati
PAPER 7: INK O: CLS : GOSUB chl

LET Dl=mstas*zl/bubu: PRINT AT 2,6;"*Pinionul
(zA=(2sp)) *"; AT 2,21;zl; AT 3,2;"1l)Diametrul
de divizare": LET i$=""0105190319": GOSUB box:
LET a$="DA[mm]=mzA/cosG": LET lin=6: LET col=2:
GOSUB scrie: PAPER 7: INK 0: PRINT AT 8,2; "DA=";
D1;"” mm="; INT ((10)*d1l)/10;" mm"

LET dal=mstas*((zl/bubu)+2+2*x1l): PRINT AT 95,2;
"2)Diametrul de cap”: LET i$="0111290319”: GOSUB
box: LET a$="DHA[mm]=m{ (2A/cosG )+2+2xA]": LET
lin=12: LET col=2: GOSUB scrie: PAPER 7: INK O0:
PRINT AT 14,2;"DHA=";Dal;" mm="; INT ((10)*
Dal/10;" mm"

LET Dfl=mstas*((zl/bubu)=-2.5+2%x1): PRINT AT
16,2 ;"3)Diametrul de picior”: LET iS$=
"0117310319": GOSUB box: LET a$="DAS[mm]=
m((2A/cosG)~2,5+2xA]": LET lin=18: LET col=2:
GOSUB scrie: PRINT AT 20,2; PAPER 7 ; INK O;
"DSA= ";Dfl;"” mm="; INT ((10)*Dfl)/10;" mm"
GOSUB apasa: GOSUB cortina: GOSUB chl



3560 LET D2=mstas*s2/bubu: PRINT AT 1,1;" Roata
condusa (sJ=(3sp)) *~; AT 1,21;32; AT 3,2
*1)Diametrul de divizare®”: LET i$="0105190319":
GOSUB box: LET a$="DJ[mm])=mzJ/cosG": LET lin=6:
LET col=2: GOSUB scrie: PAPER 7: INK 0O: PRINT AT

; 8,2;"DJ=";D2;" am="; INT ((10)*D2)/10;" =mm"

3570 LET Dal2=mstas*®*(22/bubu)+2+2*x2): PRINT AT 9,2;
*2)Diametrul de cap”: LET i$="0111290319": GOSUB
box: LET a$="DHEJ[mm]=a{(zJ/cosG)+2+2xJ]": LET
lin=12: LET col=2: GOSUB scrie: PAPER 7: INK O:
PRINT AT 14,2 "DEJ="; ;" mm="; INT ((10)*Da2)
/10;" am*

3580 LET Df2=mstas*((z2/bubu)-2.5+2*x2): PRINT AT
16,2; "3)Diametrul de picior”: LET i$=
*0117310319": GOSUB box: LET a$="DSJ[mm]=
af(zd/cosg)~2,5+2xJ]": LET lin=18: LET col=2:
GOSUB scrie: PRINT AT 20,2; PAPER 7; INK 0;
*B8J=";Df2;" mm=": INT ((10)*Df2)/10;" mm"

35%0 COSUR apasa: GOSUB cortina

3600 GOSUB chl: PRINT AT 2,2;"LATIMEA ROTILOR": LET
i$="0204180349": GCOSUB box: LET a$="B{mm)=CDA
cos@”: LET lin=5: LET col=3: GOSUB scrie: LET
B=psid*Dl*bubu: PRINT AT 8,2; PAPER 7; INK O ;
"B=";B;" mw=": INT ((10)*B)/10;™ mm"

3601 IF e$="n" AND fel=Z THEN LET ar=al

3610 PRINT AT 4,21; PAPER 7; INK 0;"a="; INT
_((10)*ar)/10;" =m"; AT 6,1;"G="; FN
r(ATN vax*180/PI);:;" gr"”

3900 REM fortele din angremajul cu dinti inclinati

3910 PAPFR 7: INK O: PRINT AT 12,2;"14 ": CIRCLE
24,76,10: PRINT AT 12,5; "FORTELE DIN ANGRENAJ" ;
AT 14,1;"-forta tangeatiala”: LET i$=
"0216280351": GOSUB box B

3920 PAPER 7: INK O: LET a$="FO0S=2MOcosHS/DAcosHPS":
LET lin=17: LET col=3: GOSUB scrie: LET Ftf=
2*Mt*CoSalfafr/(.1*D1*CO8 alfalfr): PRINT AT
20,4;"F08="; FN x(Ptf);" dalN"

3930 GOSUB apasa: GOSUB cortina

3940 GOSUB chl: PRINT AT 2,1;"~-forta



normala(radiala)": LET i$=0004320316": GOSUB box

3941
3942
3947

3948
3952

3950
4000

4010

4020

7999

8000

8002
]

8003

8004
8005

RESTORE 3942: FOR gq=0 TO 7: READ a: POKE USR
"E"+q,a: NEXT q

DATA 0,0,0,0,0,240,144,144

PAPER 7: INK 0: LET a$="FQ[daN]=FOStgHS": LET
lin=5: LET col=2: GOSUB scrie: LET Pr=Ftf*TAN
alfafr: PRINT AT 8,3;"FQ=";FN r(Fr);"” daN"
PRINT AT 10,1;"-forta axiala"

LET i$="0112130319": GOSUB box: PAPER 7: INK 0:
LET a$="FH=PFOStgG": LET lin=13: LET col=2:
GOSUB scrie: PAPER 7: INK 0: LET Fa=PFtf*vax:
PRINT AT 16,3;"FH="; PN r(Fa);"” daN"

GOSUB apasa: GOSUB cortina

GOSUB ch2: PAPER 6: INK 2: PRINT AT 11,2;
“"RELUATI CU ALTE DATE (d/n) ?”: PAUSE 0

IF INKEY$="d" OR INKEY$="D" THEN GOSUB udg:G0 TO
150

PRINT AT 11,1; PAPER 7; INK 0;"(26sp)”; AT 11,4&;
"M.M.POPOVICI SOFTWARE 1992"; AT 13,4 "ROTI
DINTATE CILINDRICE”; AT 15,1: OVER 0;"cu dinti
drepti sau inclinati”: PAUSE 0: STOP

REM materialele pentru angrenaje

DIM 0$(38,40): FOR e=1 TO 38: READ o$(e): NEXT e
DATA "39CAQ6","38MoCAO9", " 18MOCN10","13CN30(1lsp)
18MC10 18MoCN13","13CN15 21TMC12","“28TMC12",
"OLC 55 OLC 60","OLC 10","OLC 45","41MoCll1
5Q0vCclli~,"40C10 CLC 15","OLC 20","20CO8":
materiale grupa B

DATA "Fc 40","OLC 55(NCR) OLC 60(NCR)","Pc 35",
“OLC 45(N) OLC 45 (NCR)","OL 70(N)","PFc 30",

Fc 25" ,"50VC1l1”,"39CAO06","OL 60(N)","33MoCll1
38MoCA09", "OLC 35(N) OLC 35(NCR)","41MoCl1",
"34MoCN15" ,"OLC 50(N)","40C10 41CN12 36MoCN10
30MoCN20", "OL 42(N)","0T60-3" ,Fgn 70-2",

“oT 55-3","“Fgn 60-2","0T 50-3","Fgn 50-7",

“Fgn 45-5","0T 45-3": REM materiale grupa A
RESTORE 8007

DIM n(38): DIM d(38): DIM p(38): DIM r(38): DIM
u(38)
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8006 FOR e=1 TO 38: READ n(e),d(e),s(e),p(e),r(e),
u(e): NEXT e

8007 DATA 1,12,1800,18000,80*10T4,22*10Ts,2,13,1950,
1000,80+10T4,22+10Ts, 3, 15,2250, 18000,200*10T4,
32+10T6,4,16,2400, 14800, 200+10T4,32+*10T6,5,17,
2600, 8000,200*10T4,32~10T6,6, 18,2850, 18000,
200+10T4,32+1076,7, 19,1800, 14000,200+10T4,
32+10Te,8, 20,1500, 12000,200*10T4,32+10T6, 9,21,
1800, 13000, 200*10T4,32+10T6, 10,22, 1800, 13000,
200~10T4,32*10Ts, 11,23, 1850,13000,200*10T4,
32+10Te6,12,24,1650,12000,200+10T4,32*10T6,13, 35,
2000,11000,200+10T4,32+10T6:REM materiale
grupa B

8008 DATA 14,93,900,3800,0.4*10T4,8+*10T6,15,94,1850,
6400,80*10T4,22+10T6,16,101,780,3400,0.4*10T4,
s~10Te,17,105,1680,5800,80+*10T4,22+10T¢, 18, 108,
1500,5400,30+10T4,20+10T6, 19,110,560, 3000,
0.4+10Ta+,8+*10T6,20,115,560,2700,0.4*10T4,
s~10Te,21,121,2000,5600,80+10T4,22+10T6,22, 126,
1950,2700,80+10T4,22*10T6, 23,128, 1350, 4700,
30~10Tq,,20*10T6

8009 DATA 24,136,1900,5400,80*10T4,22+10T6,25,137,
1420,4650,30+*10T4,20+10Ts, 26,114, 2000, 5400,
so~10T4,22#10Ts,27,145,2260,5700,80*10Ta,
22+»10Ts,28,150,1200,4100,30*4,20+10T6,29,151,
2100, 5400,80~10T4,22+10T6,30,153,1050,3800,
s*10T4,12#1016,31,163,1500,4400,0.6*10Ta,
9»10T6¢,32,166,1950,4200,0.8*10T4, 107,33,
184,1400 ,4000,0.6*10T4,9+10Ts

8010 DATA 34,194,1680,3600,0.8+10T4,1077,35,202, 1250,
3600,0.6*10T4,9+10T6,36,218,1400,3100,0.8*10T4,
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8020
8999
9000

9001

9100

9101

9102
9200
9201
9202
9203
9204
9300

9301
9302
9303
9304
9305
940C
9401

9402

9403
9404

10T7,37,222,1250,2900,0.8*10T4,10T7, 38, 234, 1440,

3200,0.6*10T4,9+10Ts

RETURN

REM subrutine

PAPER 9: INK 9: CLS : PLOT 0,0: DRAW 255,0: DRAW
-255,0: DRAW 0,-175

LET sp=2: PLOT sp,sp: DRAW 255-2*sp,0: DRAW
0,175-2*sp: DRAW -255+2*sp,0: DRAW 0,~-175+2*sp:
RETURN

LET t$="(15sp)": PAPER 6: INK 0O: BORDER 7: CLS :
PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,~-175

PRINT AT 1,2; PAPER 5;t$;t$(2 TO): FOR i=2 TO
20: PRINT AT i,1; PAPER 7;t$;t$(2 TO);AT i-1,30:
PAPER 5;" ": NEXT i

RETURN

LET a$="(4sp)APASATI O TASTA OARECARE (4sp)"
PRINT # 1; AT 1,0:a$

LET as$=a$(32)+a$(TO 31)

PAUSE 5: IF INKEY$ ="" THEN GO TO 9201

RETURN

LET xo=VAL i§(1 TO 2): LET yo=VAL i$(3 TO 4):
LET x1=VAL i$(5 TO 6): LET yl=VAL i$ (7 TO 8)
PAPER VAL i$(9): INK VAL i$(10)

LET i=0: IF i THEN LET x=FN w(xo,yo,xl,yl)

LET i$=x$(TO xl): FOR i=yo TO yo+yl-1l: PRINT AT
i, x0;i$: NEXT i

PLOT 8*xo+1,174-8*yo: DRAW 8*xl1-3,0: DRAW
0,3-yl*8: DRAW 3-x1*8,0: DRAW 0,yl*8-3

RETURN

RESTORE 9401: LET a§="abcdefghijklmnopqrs”: FOR
‘=1 TO LEN a$: FOR n=0 TO 7: READ k: POKE USR
a$(i)+n,k: NEXT n: NEXT k

DATA 0,0,0,64,192,64,64,224,0,6,8,8,56,72,72,48
DATA 32,168,112,32,47,37,37,15,0,0,62,64,64,68,
68,56

DATA 0,0,4,36,20,24,16,0,112,16,48,16,112,0,0,0,
DATA 0,28,34,60,34,34,76,0,0,0,0,56,72,72,60,0
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9405 DATA 0,0,12,18,18,28,16,32,0,0,0,0,96,16,32,120

9406 DATA 0,240,16,32,66,246,2,7,1,242,20,32,246,2,7

9407 DATA 33,170,112,32,47,37,37,15,30,170,113,34,47,
37,37,15

9408 DATA 0,0,0,64,224,64,64,96,0,0,0,0,96,144,144,96

9409 DATA 0,0,0,0,224,128,128,128,0,0,0,0,96,128,128,
96

9410 DATA 0,0,0,96,64,224,64,64

9411 RETURN

9500 PRINT # 1; AT 1,0;"(32sp)”: OVER O: FOR f=0 21:
PRINT AT £,0; PAPER RND*7;"(32sp)": NEXT f:
PAUSE 10: BORDER 7: PAPER 7: INK O : CLS :
RETURN

Aplicatii numerice

1) P=96 CP, n{=5000 rot/min, clasa 6, pinion nesimetric, volum
minim-minimorum, reductor cu dinti drepti, i=3.

Rezolvare : 2=12 dinti ; §=18; materialul 26TMC12(cu 3,=18;
Ca= 2850 daN/cm2, p1=200.104 pp,=32.108 ); functia de viteza
v=353,68421 kq=1,0410628, k=1,25 k=1,3013215, ¥5=0,72111437
¥p=1,2; p=62463,768 (material compatibil); My=1344 daNcm, moduiul
calculat m.=0,25181436 cm; modulul standardizat m=2,75 mm;
¥p=0,92135004 (recaiculat); antraxul de referintd ag= 66 mm (nealiniat);
dimensiunile pinionului: Dy= 33 mm, Dy1=40 mm; D¢y =276 mm;
dimensiunile rotii conduse (z5=36): D;=99 mm; Dgy=1029 mm;
Dix=90,5 mm; latimea rotilor B=30,4 mm; fortele din angrenaj F; =815
daN, F,= 297 daN

2) P=50 CP, ny=3000 rot/min, clasa 7, pinion simetric, criteriu
optimal ponderat, reductor cu dinti drepti, i=3.

Rezolvare: 2;=17 dint}; 8, =25,5; materialul 28TMC12 (cu 8,=18,
Co,=2850 daN/cm2, py=200.104, p;=32.10); functia de viteza
v=03,947368, ky= 0,88127544, k.=1,25; k=1,1015943, '¥5=0,79943727,
¥Yp=1,508745; p=10541,411 (material compatibil); M;=1166,6667
daNcm; modulul calculat m¢=0,16371372 cm, modulul standardizat
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m=1,75 mm, ¥p=1,3090478 (recalculat), antraxul de refenrga a =595
mm care se alineaza la valoarea a,=60 mm cind 2, =18 dinti, zo=54 dinti,
i=3, ¥p=1,1027695, unghiul de angrenare a=21,2248829;
Xo(0t) =0,0083129676, x=0,299266, X1=0,46; Xo=-0,16073317;
dimensiunile pinionului: D1=31,5 mm, D;1=36,6 mm, D¢ =28,7 mm;
dimensiunile rotii conduse: D2=94,5 mm, Da2=97,4 mm, D;=89,5 mm,
latimea rotilor B=34,7 mm; fortele din angrenaj: Fy=741 daN, F,=270
daN.

3) P=20 CP, n{=3000 rot/min,clasa 8, pinion in consold, criteriul
optimal ponderat, reductor cu dinti inclinati,i=3.

Rezolvare : z;=17 dinti, §,=25,5; materialul 28TMC12 (cu
8,=18, 0,=2850 daN/cm2 , p;=200.104, p»=32.106); functia de viteza
v=32,210526, kq=1,0693563, k,=1,25, k=1,3366954, ¥5=0,82132023,
¥p=0,6; p=12270,864 (material compatibil); M= 482,1099 daNcm,
modulul calculat m:=0,18031956 cm, modulul standardizat m=2 mm,
¥p=0,43973372 (recaiculat), p=99, antraxul de referintd a, =68,8476 29
mm care se aliniaz la valoarea a,=70 mm cind z; =18 dinti, z,=54 dintj,
i=3, ¥p=0,38446715, o4=22,399529, x ( oy ) =0,017338497.
x=0,64781971, x1=0,46, X=0,18781971; dimensiunile pinionului:
D1=36,4 mm, D,1=42,2 mm, D¢;=33,2 mm; dimensiunile rotii conduse:
D2=109,3 mm, Dy2=114 mm, Dgp =104 mm; I&timea rotilor B=13,8 mm;
unghiul de inclinare a dintilor f=90; fortele din angrenaj: Fy=261 daN,
F,=109 daN, F;=42 daN.



14. APLICATH iN DOMENIUL MATEMATICH

intrucit matematica are un domeniu practic nelimitat, au fost
alese acele capitole care sint mai putin tratate in lucrarile aparute pind in
prezent.

14.1. PUTERI, FACTORIALI S| COMBINARI

Exemnpiul 14.1 ; calculul kui xn.
Capacitatea calculatorului este limitata la valoarea 1038, dar
aceasta valoare poate fi depésitd daca se folosesc logaritmi.
8 REM calculul lui x la puterea n

10 CLS : INPUT "Introduceti x",x

12 IF x=0 OR x<0 TEEN GO TO 10

20 INPUT "Introduceti n",n

22 IF n=0 OR n<0 THEN GO TO 20

/25 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

29 GO TO 30* (INKEYS$ ="d")+10* (INKEY$ ="n")

30 LET y=n*LN(x/LN(10))

40 IP y<38 THEN 60O TO 70

50 CLS : PRINT AT 11,4;:;"T":a; '=':loT(y-In(y));
"B+"; INT(y)

60 GO TO 80

70 CLS : PRINT AT 11,4;x;"T";n;"=";xTa

80 PRINT AT 1,9 :"RELUATI (d/n) ?": PAUSE 0

90 GO TO 10* (INKEY$="d")+100* (INKBYS="n")

100 cLs : sTOP
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Exemplul 14.2 : Calculul lui nt (pt. n < 32), unde n! = n-(n-1)-(n-2)
321

8 REM calculul lui n!

10 CLS : INPUT "Introduceti n <= 32" ,n
15 IF n=0 OR n<32 AND n<0 THEN GO TO 10
20 LET f=1

30 FOR i=1 TO n

40 LET f=f*i

50 NEXT i

60 PRINT AT 11,4;n;"!=";f

70 PRINT AT 1,9;"RELUATI (d/n) ?"; PAUSE 0
80 GO TO 10* (INKEY$="d")+90* (INKEYS="n")
90 CLS : STOP

Aplicatie : pentru 10! =3628800.
intrucit programul calculeaza n! pentru n < 32, se poate depdsi limitarea

n
stiind ci logaritmul zecimal al lui n! este y= Z log10i. Rezuita ca

=1

n! = 10y-INT(y)-10INT(y)

Exemplul 14.3:

10 CLS : INPUT “Introduceti n”,n

15 IF n=0 OR n<0 THEN GO TO 10

20 LET s=0

30 POR i~-1 TO n

40 LET s=s+LN(i)

50 NEXT i

6L LET y=s/LN(10)

70 IF y>8 THEN GO TO 120

80 CLS : PRINT AT 11,4;n;"!="; INT (10Ty)

100 GO TO 130

120 CLS : PRINT AT 11,4;n;"!=";10T(y-INT(y));
"E+"; INT(y)

130 PRINT AT 1,9;“RELUATI (d/n)?: PAUSE 0



140 GO TO 10*(INKEYS$="d")+150*(INKEY$="n")
150 CLS : STOP

Aplicatii : pentru 20! =2.43290E + 18 si pentru 100! =9.3326205E + 157

Exampiud 14.4 : combingri C(k,n) =C(k-1,n)(n-k-1/k)
Daci y este logaritrred zecimal al lui C(k,n), atunci

y=3" 10910 [(n+1)/i] si Clkn)=10y-INT(y) X10INT(y)
=1

8 REM combinari C(k,n)=C(k-1,n)(n~k+1l/k)
10 €8 ; INPUT "Introduceti k", k

15 IF k=0 OR k<0 THEN GO TO 10

20 INPUT "Introduceti n”, n

25 IF n=0 OR n<0 THEN GO TO 20

30 PRINT AT 21,9;"CORECT (d/n) ?: PAUSE O
40 GO TO 50+ (INKEY$="d")+10* (INKEY$="n")
50 LET s=0

60 POR i=1 TO k

70 LET s=s+LN((n-i+l)/i)

80 NBXT i :

90 LET y=s/LN({10)
100 IF y>8 THEN GO TO 130
110 CLS : PRINT AT 11,4;"C(";k;",";n;")="; INT #

(IOTy)
120 G0 TO 140
130 CLS : PRINT AT 11,4;"C(" ;k;",";n;")=";10T
(y-INT(y));"B+"; INT (y)
140 PRINT AT 1,9;"RELUATI (d/n) ?": PAUSE 0
150 G0 TO 10+ (INKEY$="d")+160* (INKEY$="n")
160 CLS : STOP
Apiicatii: C(5,10)=252
C(7,22) =170544

142. SIRURI

Exemplul 4.5 : girul tip u, =f(n); fie pentru n 2 1, uy=nsin(1/n) si



se cere calculul primilor 1000 termeni ai sirului.

8 REM sirul u=f(n);calculul primilor 1000 termeni
10 CLSs : FOR n=1 TO 1000

20 PRINT n,n*SIN (1/n)

30 NEXT n

Aplicatii: U22=0,99965568: Us4=0,99991391,0, u454=0,99999297; sirul
converge spre 1.

Exempiul 14.6: pentru n 2 1 fie uy=1+(1/2)+(1/3) +...(1/n)-og
n; se cer primii 1000 termeni ai sirului.

10 CLS : FOR n=1 TO 1000

20 LET s=0

30 FOR i=1 TO n

40 LET s=s+1/i

50 NEXT i

60 PRINT n,s-LN(n)

70 NEXT n
Aplicatii: ug2=0,59977087; uyg=0,58966358; usgg=0,57821532.

Programul poate fi modificat pentru a se obtine numai termenul

Un ; se obtine programul urmator:

10 CLS : INPUT "“Introduceti n",n

15 IF n=0 OR n<0 THEN GO TO 10

20 LET s=0

30 POR i=1 TO n

40 LET s=s+l1/i

SO NEXT i

60 PRINT n,s-LN(n)

Aplicatii: u3g=0,59378975; u3p00=0,57738231; U10000=0,57771558
:U20000= 0,57724049; sirul converge spre constanta lui Euler: 0,577218

Exempiul 14.7 - Fien 2 1 siUn+1=,/5+u,, si se cere un

10 LET u=0



20
30
e
40
50
60

LET n=2

LET u=SQR(5+u)

PRINT AT 0,0;"NR, .ordine "; AT 0,16;"Valoarea”
PRINT "“"n,u

LET n=n+1

GO TO 30

Pentru n > 13 se obtine u,=2,7912879 (limita sirului).

Exemplul 14.8 : sirul Ug+2=f(Un+1 .U) : fie Up.2=[(Un+1+40)/2]

CU Uj =1.$i uz=2.

10
15
20
25
30
40
45
50
60
70
80
90

CLS : INPUT "Introduceti ul”,ul
IF ul=0 OR ul<0 THEN GO TO 10
INPUT "Introduceti u2",u2

IF u2=0 OR u2<0 THEN GO TO 20
LET n=3 .

LET u=(ul+u2)/2

PRINT AT 0,0:"Nr.ordine "AT 0,16;"Valoarea”
PRINT “"n,u

LET ul=u2

LET u2=u

LET n=n+l

GO TO 40

Pentru us=1 si up=2 se obtine 1,6666667

14.3. SERI

n
Exempiul 14.9: fie seria s=z 1/2k; si se calculeze suma

i=1

primelor 100 termeni.

10 CLS : LET s=0
20 FOR n=1 TO 100

30 LET s=s+1/(2Tn)



40 PRINT n,s
50 NEXT n

Se obtine s=1delan=28.

n

Exempiul 14.10: seria armonica >  1/k

s

=1

S=1

10 CLs : LET s=0

20 FOR n=1 TO 10000
30 LET s=s+l/n

40 PRINT n,s

50 PRINT n

Rezulta: 347=4,7893524; Sgg =5,0602235:; S1000 = 7.4854709:
S10000=9,787606 (serie divergenta dar foarte lenta).

n
Exemplul 14.11 : pentru seria s=z 1/[k(k +1)] se cer s22 si
=1

$1000
10 CLS : INPUT "Introduceti n“,n
15 IF n=0 OR <0 THEN GO TO 10
20 LET s=0
30 FOR k=1 TO n
40 LET s=s+1/k/(k+1)
S0 NEXT k
60 PRINT s

Se ohtin valorile: $95=0,95652174; s$1090=0,99009901; S1000g=0,995071
(serie “onvergenta spre 1).

n
Exempiul 14.12: Seria Rieman are forma 5=Z 1/k2; se cer

$100: $10000: S20000 : $30000 $i 50000 -
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10 CLS : INPUT "Introduceti n",n
1S IF n=0 OR n<0 THEN GO TO 10
20 LET s=0 !
30 FOR k=1 TO n

40 LET s=s+l1l/k/k

50 NEXT k

60 PRINT s

Rezulta: sygg=1,6349830; S10000=1,6448341; Sopoon = 1,6448841;
S3o000 = 1,6449008; sspoo0=1,6449138 (seria converge lent catre

1,6449341 =12/6)
14.4. FUNCTH NUMERICE

Fie f o functie numerica de o variabila sau mai muite variabile.
Pentru a calcula valoarea functiei intr-un punct se defineste functia ca un
sir de caractere si apoi cu ajutorul functiei VAL se evalueaza sirul de
carectere in punctul considerat.

Exemplul 14.13 : functie numerica de o variabila.

8 REM functie numerica de o variabila

10 CLs : INPUT "Introduceti functia f(x)", £f$

15 PRINT AT 21,9;"CORECT (d/n)?": PAUSE 0

20 GO TO 25* (INKEY$="d")+10* (INKEYS$S="n")

25 CLS : INPUT "Introduceti x0",x0

27 PRINT AT 21,9;"CORECT (d/n) ?: PAUSE 0

30 GO TO 40*(IMKEY$="d")+25*(INKEY$="n")

40 LET x=x0

50 CLS : PRINT AT 11,2;"Valoarea in punctul x0=";
x0; AT 13,2;"a functiei f(x)=";f$; AT 15,3 "este
£(";x0;") ="; VAL f$

60 PRINT AT 21,9:RELUATI (d/n) ?": PAUSE O

70 GO TO 10*(INKEYS="d")+80* (INKEY$="n")

80 CLS : STOP

Pentru: f(x)=cos(x)-1/x2 si ¥x0=0.3 rezulta: -10.155775



f(x) = xsinx + x2 $ix0=0,42 rezuiti : 0,34759939
Exemplul 14.14: functia numerica de trei variabile

8 REM functia numerica de trei variabile

10 CLS : INPUT "Introduceti functia f(x,y,z)",f$
1S PRINT AT 21,9:"CORECT (d/n)?": PAUSE 0

20 GO TO 25*(INKEY$="d")+10* (INKEYS$S="n")

25 CLS : INPUT "Introduceti x0,y0,20";xo,y0,30
30 PRINT AT 21,9;"CORECT (d/n) 2?": PAUSE 0

35 GO TO 40*(INKEY$="d")+25*(INKEY$="n")

40 LET x=x0: LET y=y0: LET z=30

SO0 CLS : PRINT "f(";x0;",";"y0";",";30;"="; VAL f$
S0 PRINT AT 21,9;"RELUATI (d/n) ? ": PAUSE 0

70 GO TO 10*(INKEY$="d")+80*(INKEY$="n")

80 CLS : STOP

Pentru: f(x,y,2)=(3/x) +(3/y) +(3/2) six0=1, y0=2, 20=3 rezuitd 5.5

f(x,y,2)=2x2 -ysinz six0=1, y0=2, 20=1 rezuftd
0,84147098

fix,y,2)=x2 +tan(1/x)-2z six0=y0=20=1 rezuita
: 055740772

14.5. DERIVATE, POLINOAME, LUNGIMEA ARCULUI
DE CURBA

Fie e un numdr real pozitiv si foarte mic; luind e=0,001 se poate
calcula valoarea intr-un punct x0 a derivatei de ordinul intii cu relatia
[t(xo +e)~f(xo~e)] /20

Exempiul 14.15

8 REM valoarea derivatei intii in punctul x0
10 CLS : INPUT "Introduceti functia",f$

15 PRINT AT 21,9:"CORECT (d/n) ?": PAUSE 0

20 GO TO 25*(INKBY$="d")+10* (INKEY$="n")
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25
27
30
40
50
60
70
80
%0
100

110
120

CLS : INPUT "Introduceti x0",x0

PRINT AT 21,9;" CORECT(d/mn) ? ": PAUSE 0
G0 TO 40* (INEEYS$S="d")+25*(INKEYS$="n")

LET e=.001

LET x=x0+e

LET g=VAL f£$

LET x=x0-e

LET h=VAL f£$

CLS : PRINT “"Derivata in x0=";x0; AT 2,0;
» a functiei:";£f$; AT 4,0;"este :"; (g~-h)/2/e
PRINT AT 21,9; "RELUATI (d/n) ? ": PAUSE 0
G0 TO 10*(INKEY$="d")+120* (INKEYS$="n")
CLS : STOP \

Pentru: 2¢2/(3x-5) §ix0=2  rezuiti —16,000152

sin(1/x) i x0=3,14 rezuita -0.096329
x/(1+x2)six0=1,5 rezultd -0,118344316

Examplsl 14.16

BEEEE e

8883888814 R%

Eu

REM valoarea derivatei a 2-a intr-un punct x0
CLS : INPUT * Introduceti functia”, f$
PRINT AT 1,2;"PFunctia :";f$
PRINT AT 21,9;"CORECT(d/n)?": PAUSE 0
GO TO 25* (INKEYS$="d")+10* (INKEY$="n")
INPUT "Introduceti x0",x0
PRINT AT 3,2:"Valocarea x0=";x0
PRINT AT 21,9;"CORECT(d/n)? ": PAUSE 0
€0 TO 40* (INKEY$="d")+25*(INKEY4+'n")
e=.001

CLS : PRINT AT 0,0;"Derivata a 2-a a functiei ";
AT 1,3;£$; AT 3,0;"in punctul x0=";x0; AT 5,0;



120
130
140

“este :"; (g+h-2*f/4*e*e

PRINT AT 21,9; "RELUATI (d/n)?": PAUSE 0
GO TO 10* (INKEY$="d")+140* (INKEY$="n")
CLS : STOP :

Pmmummdmmammmm o
cu ajutorul relatiei

1(xo +28) +1(xg~20)~21(xg) /402 unde ¢=0,001

Exempiul 14.17 : polincame

Fiepmpdimmwov.“;demw'

p(x)=agxé+azxI+azxZ+agx+ag, Conform schemei lui Homer se poate
scrie: p(x)= (((agx+ag)x+ag)x+ap)x+ag. Se notezd: ¢y =a4; Ca=XCq +ag;
C2=XC3 +az,etasipemn1ﬂaab&umpdiunpo:)#c j

Deocarece indicele 0 nu poate fi dimensionat se vorfua 1 S i < .

n+1gi bj=a; ~1, rezultind programul urmétor:

8
10
20
30
S0
60
70
80
90
95

100
110
120
130
140

150
160
170

REM polincame
CLS : INPUT "Introduceti gradul plm a",a -
DIM b(n+l)

FOR i=n+l TO 1 STEP -1

INPUT "Introduceti coeficieatii”,b(i)

CcLs

NEXT i

INPUT "Introduceti x",x

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
GO TO 100'(1!!!!“-'4‘)4»10'(!.!!38':")
CLS : LET c=b(n+l)

FOR i=n TO 1 STEP -1

LET c=c*x+b(i)

NEXT i

CLS : PRINT AT 1,2;"Valoarea polinomumlui
pentru “; AT 3,10;"x=";x;" este”; AT S5,11;
"P(";x;")=";c

PRINT AT 21,9; "RELUATI(d/n) ?": PAUSE O
G0 TO 10* (INKEY$=d")+170* (INKEY$="n")

CLS : STOP



Pentru: p(x)=3x3+3x2+3x+3 si x=3 rezulta p(3)=120
p(x) =2x4-x3+5x2+ 3x—1 si x=1,4 se obtine p(1,4) =17,9392
p(x) =x8-x-1 si x=2 rezulta p(2) =253.

Exempiul 14.18 : lungimea unui arc de curba .
Se considera un arc de curba ale carui puncte extreme A si B au
abscisele xa , xg. impartind intervalul [xa; xg] in n parti egale se obin
n+ 1 puncte de diviziune: X; =Xa; X; X3; .- Xn+1=Xg (fig. 14.1). Pentru 1 <.
i < n+1 0 abscisa oarecare j va fi x;=xa+ (i~1)(xg—Xa)/n, iar ordonatele
vor fi y1=f(Xq); y2=f(%2); ... Yn+1=f(Xn+1)- Asimilind lungimea | a arcului
AB cu suma segmentelor A;, A; ; 1 atunci este evidenta relatia:

IzZJ(xm -%)? +(Yia1 - y1)2
=1

B4

¢
| L inpmisgee.
Y- YIRS (N Wy

(xi.xAyn
Fig. 14.1 Elemente de calcul

8 REM lungimea unui arc de curba

10 CLS : INPUT "Introduceti functia f(x)",y$

20 INPUT "Introduceti abscxcclc punctolor extremne
xA,xB" ,xa,xb

30 CLS : INPUT "Introduceti nr.partilor a”",a

40 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

50 GO TO 60*(INKEY$="d")+10* (INKEYS="n")

60 CLS

100 LET d=(xb-xa) /n

110 LET 1=0

120 FOR i~-1 TO n



130 LET xl=xa+(i-1)*d

140 LET x2=xa+i*d

150 LET x=xl1

160 LET yl=VAL y$

170 LET x=x2

180 LET y2=VAL y2

190 LET 1=1+SOR(d*d+(y2-yl)*(y2-yl))
200 NEXT i

210 PRINT AT 1,3;"Lungimea arcului de curba”;
AT 3,10:y$; AT 5,3:"este ";1

220 PRINT AT 21,4;"ALT "n~ (d/n)? ": PAUSE 0

230 GO TO 30* (INKEYS$="d")+240* (INKEY$="n")

240 PRINT AT 21,6;"ALTA FUNCTIE (d/n)?": PAUSE 0

250 GO TO 10 (INKEY$="d")+260(INKEY$="n")

260 CLs : STOP

Pentru: v1-x° si xq=-1, xB=1 rezultd 1=3,115077 luind n=10,
respectiv |=3,1414878 luind n=500. '

14.6. INTEGRAREA FUNCTIILOR NUMERICE

Exmmplul 14.19 : metoda dreptunghiurilor .
Fie o functie numerica definita f(x) care este continuu derivabila
pe intervalul [a ;O] pentru care se cere valoarea integralei

b
If(x)dx

a
Reprezentind grafic curba f(x) pe intervalul [a ; b] , aria limittata
de curbd, axa absciselor Ox si verticalele d7 , d2 reprezinta integraia s
(fig.14.2). Dacd se descompune aceastd arie in n dreptunghiuri de
aceee i l@rgime, aria se poate caicula observind ca fiecare dreptunghi
are ca .dtime (b-a)/M si ca indltime f(x;) , respectiv pentru 1 < i< n+1
abscisa x j=a+ (i-1) (b-1)/n . Deci aria va fi:

n
b-a \
o i
=1



X

8 REM valoarea integralei-met.dreptunghiurilor

10 CLS : INPUT "introduceti functia de integrat
£({x)" " 2§

20 INPUT "Introduceti intervalul (a;b]",a,b

30 CLS : INPUT "Introduceti ar.dreptungh. n",n

35 PRINT AT 21,9;"COREBCT (d/m) ?":PAUSE 0

40 GO TO SO* (IMKEYS$"d”)+10*(INKEYS="n")

50 CLs

110 LET s=0

120 FOR i=1 TO n+l

130 LET z=a+(i-1)*(b-a)/n

140 LET s=s+VAL £$

150 NEBIT i

160 CL8 : PRINT AT 1,3;"Integrala functiei®; AT 3,5;

AT 5,3 "pe intervalul [“";a;",";b;")"; AT 7,3
ste ";s*(b-a)/n

170 PRINT AT 21,10;"ALT n (d/m) ?": PAUSE 0

180 G0 TO 25*(INKEY$='d"”)+190* (INKEYS="n")

190 PRINT AT 21,6;"ALTA FUNCTIE (d/n)? *: PAUSE 0
200 €0 TO 10* (INKEY$="d")+210*(INKEYS$S="n")

210 cLs : STOP '

£$

“e
@ -

6
Pentru: s = fxzdxrezmas 74,1744 pentru n=50; s=72,216144 luind

n= SOOsrespeaNs 72,10&)36dacén 1000



®/2
s=jsin(x)dx rezuitd: s=1,0078334 pentru n=100 si
0

$=1,0003927 pentru n=2000

Exemplul 14.20 . metoda trapezeior

Este similara metodei dreptunghiurilor, valoarea integralei fiind

10

20
25
30
40
50
110
120
130
140
142
145
150
160

170
180
190
200
210

6
Pentru: s = J' x*dx rezulta . {
0

b-a< k=1pentru i=1si i=n+1
s=——> k-f(
2n & () {k:Zincazcontrar }

REM valoarea integralei-met.trapezelor

CLS : INPUT "Introduceti functia de integrat
f(x)""£f$

INPUT "Introduceti intervalul [a ;b]",a,b

CLS : INPUT "Introduceti nr.trapezelor an",n
PRINT AT 21,9;:CORECT (d/n) ?": PAUSE 0

GO TO 50* (INKEY$="d")+10* (INKEYS$="n")

CLs

LET s=0

FOR i=1 TO n+l

LET x=a+(i-1)*(b-a)/n

LET k=2

IF i=1 OR i=n+1 THEN LET k=1

LET s=s+k*VAL f£$

NEXT i

CLS : PRINT AT 1,3;"Integrala functiei”; AT 3,5;
f$; AT 5,3:"pe intervalul [";a;","” b;"]"; AT 7,3
"este ";s*(b-a)/n/2

PRINT AT 21,10;"ALT n (d/n) ?"; PAUSE 0

GO TO 25*(INKEY$="d")+190* (INKEY$="n")

PRINT AT 21,6;"ALTA FUNCTIE (d/n)?": PAUSE 0
GO TO 10* (INKEY$="d")+210* (INKEY$="n")

CLS : STOP

§=72,36 pentru n=10
$=72,0144 pentru n=50



$=0,69317218 pentru n=50

2
= ita
’ !d"/" ok {s=0.69314743 pentru n = 500

2
s =Is" e* dx (unde e=2,71828182 ) se obtin valorile
0 3

$=31,2164 luindn=100
s =31,211864 luind n =1000

BExemplul 14.21 : metoda Simpson
Reiatia pentru calculul integralei are forma
2n+1
b-a

i o gk-f(x,) unde xi=a+(i~1)(b-a)/2n

a si b sint valorile intervalului de integrare, n este numdarul partilor iar k=1
pentru i=1 sau i=2n+1, respectiv k=2 pentru / impar $i k=4 pentru/ par.

8 REM valoarea integralei-met.Simpscn

10 CLsS : INPUT "Introduceti functia de integrat
f(x)""£$

20 INPUT "Introduceti intervalul {a ;b]",a,b

30 CLS : INPUT "Introduceti nr,partilor a”,n

35 PRINT AT 21,9;"CORBCT (d/n) ?": PAUSE 0

40 GO TO S0* (INKEY$="d")+10* (INKEY$="n")

50 cLs

110 LET s=0

120 FPOR i=1 TO 2*n+1

130 LET x=a(i-1)*(b-a)/2/n

135 LET k=2

136 IF i/2=INT(i/2) THEN LET k=4

138 IP i=1 OR i=2*n+1 THEN LET k=1

140 LET s=s+k*VAL £$

150 NEXT i

160 CLS : PRINT AT 1,2;:Integrala functiei”; AT 3,5;
£$; AT 5,3;"pe intervalul [";a;",” ;b;"]"; AT
7,3;"este ";s*(b-a)/n/6

170 PRINT AT 21,10;"ALT n (d/n)?": PAUSE O



100

180 GO TO 25* (INKEY$="d")+190(INKEY$="n")
190 PRINT AT 21,6;"ALTA FUNCTIE (d/n)?": PAUSE 0
200 GO TO 10* (INKEY$S="d")+210*(INKEYS$=n")

210 CLS : STOP

5
Pentru: s=jx2dx rezuita s=72 pentrun=5sin =25

$=0,74682495 pentrun=3$5

s
$=0,74682414 pentru n=25

e "2 dx rezulta{

ARl aals (§=31,217088 pentrun=5
1s=31,211826 pentru n=25

(in uitimele doua aplicatii numarul e=2,71828182) .

S

]

!
|

Exempiul 14.22 : metoda CEBISEV

Calculul integralei in intervalul [a ;b] se face cu relatia

unde:

20
3C
40

60
70
100
110
120
130

9
b-a b+a b-a )
8= f & o
9 ; ( g |
Xy ==%g=0,91158931; X =—xg=0,60101866;
X3 ==X7=0,5286178;
Xg4 ==Xg=0,16790618; x5=0 si k=2/9.

REM valoarea integralei-met.CEBISEV

CLS : INPUT "Introduceti functia de integrat
f(x)" " £$

INPUT "Introduceti intervalul [a ;b)",a,b
PRINT AT 21,9;"CORECT (d/n) 2?": PAUSE 0

0 TO 50*(INKEY$="d")+10*(INKEY$="n")
CLS

DIM x(9)

LET x(1)=0.91158931: LET x(9)=-x(1)
LET x(2)=0.60101866: LET x(8)=-x(2)
LET x(3)=0.52876178: LET x(7)=-x(3)
LET x(4)=0.16790618: LET x(6)=-x(4)
LET x(5)=0
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150 LET s=0

155 LET c=(a+b)/2

156 LET d=(b-a)/2

157 FOR i=1 TO 9

158 LET x=c+d*x(i)

159 LET s=s+VAL £$

160 NEXT i

170 CLS : PRINT AT 1,3;"Integrala functiei”; AT 3,5;
£f$; AT 5,3 "pe intervalul ([;a;"," ;b;"]"; AT
7,3;"este “;s*(b-a)/9

175 PRINT AT 21,6;"ALTA PUNCTIE (d/n) ?": PAUSE 0
180 GO TO 10* (INKEY$="d")+190+ (INKEY$="n")
190 CLS : STOP

2
Pentru: s =J'3"e" dx unde e=2,71828182 rezulta s=31,211809.
0

14.7. ECUATII DIFERENTIALE DE ORDINUL 1

Exempiul 14.23 : metoda Euler.

Fie y o functie numericd definitd prin conditia y()=Yo $i prin
ecuatia y'=(x, y): se presupune y definitd si dezvoltata in serie Taylor pe
intervalul [Xo; Xo+h). Dacd se péstreazad primii doi termeni al seriei se
obtine o valoare apropiata de y(x) in vecindtatea lui x , data de relatia :

y(X)=y(xo) +(-Xo)y (2,)-

Tinind seama de ecuatia diferentiald se obtine y(x)=y(x)+ (x-
Xo)f(Xo ,Yo)- Intervalul [xo; x] se imparte in n subintervale (x; X;.1) de
aceeasi lungime | si pentru fiecare subinterval se aplica relatia anterioara.
Rezulta:

y(xj+ 1) =yby) +Hbg) ;. yl) cu I= (x-x5)/n .

Dacé se noteazd y(x)) =y; se poate scrie:

Yi+1=Y+HEg, ).
Prin urmare, calculul lui y(x) consté in determinarea sirului Yo, ¥1 ... Ya=
y(X).



102

10
20

30
35
40

60
70
80
90
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130
140

150
160
170
180
190

REM ec.diferentiale de ord.l-met.Euler
CLS : INPUT "Introduceti x0,y0" ,x,y
INPUT "Introduceti ec.diferentiala(Ssp)
f(x,y)" “£$

INPUT "INTRODUCETI x",x

CLS : INPUT "Introduceti n”,n

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
GO TO 60* (INKEYS$="d")+10* (INKEYS$="n")
CLS : LET y=y0

LET 1=(x-x0)/n

LET x=x0

FOR j=0 TO n-1

LET f=VAL f£$

LET y=y+l*f

LET x=x+l1

NEXT 3

CLS : PRINT AT 1,3;"Solutia y(l) a ecuatiei"; AT
3,4;f$; AT S5,6;"este y(1)= ";v

PRINT AT 21,10;" ALT n (d/n)?": PAUSE 0

GO TO 35*(INKEY$="d")+170* (INKEY$S="n")

PRINT AT 21,6;"ALTA ECUATIE (d/n)?": PAUSE 0

GO TO 10*(INKEY$="d")+ 190*(INKEY$S="n")

CLS : STOP

Fie ecuatia diferentiald y'=2y+2x+1 cu X,=0 §i yo=0; calcuiind

y(1) pentru x=1 rezuita:

de su.

y(1) =3,3782399  luind n=5

y(1) =5,1066833 luind n=50

y(1) =5,3160179  luind n=200

y(1)=5,3743126 luind n=1000 .

Se observa ca precizia rezultatuiui creste cu cresterea numariui
‘ntervale n.

Exempiul 14.24 : metoda Runge-Kutta
Cu aceleasi ipoteze ca la metoda precedentd, noua metoda

consta in a determina sirul Y, , Y1 .. ¥n=Y(x) folosind relatiile urmatoare:

¥i+1=Yj+ (ke +2ka +2k3 + Kg) /6 unde
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k1 =H0x,y)); ka=Hy+(1/2), yj+ (k1/2)]

k3=Hlx;+(1/2), yj+ (ka/2)]; ke=1H0q+}, yj+ka)
In program functia f(x, y) este introdusa sub forma unui sir de

caractere care este evaluata cu ajutorul valorilor date lui x si y; x; $i y; sint
desemnati respectiv prin variabilele u siv.

83838h8 85w

EERLEELEE R LT L EL L
i

150
160
170
180

REM ec.diferemtiale de ord.l-met.Runge-Kutta
CLS : INPUT "Introduceti x0,y0",x0,y0

INPUT "Introduceti ec.diferentiala(5sp)
f(x,y)""£$

*"Introduceti x",x

CLS : INPUT "Introduceti n",n :

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

TO 60* (INKBY$="d")+10*(INKEY$="n")

'™
]
-
#
U
&
A
~
-]

j=0 TO n-1
x=u: LET y=v
k1l=1*VAL f$

y=v+k3
ké=1*VAL £$
v=v+(ki+2*k2+2*k3+ké) /6
u=u+l
NEXT j
CLS : PRINT AT 1,3;"Solutia y(1l) a ecuatiei”;
AT 3,4;f$; AT 5,6;"este y(1) =";v
PRINT AT 21,10;"ALT n (d/n)? ": PAUSE 0
GO TO 35*(INKEYS$/"d")+170* (INKEYS$="n")
PRINT AT 21,6;"ALTA ECUATIE (d/n)?": PAUSE 0
GO TO 10*(INKEY$="d")+190* (INKEY$="n")
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190 CLs : STOP

Fie ecuatia diferentiald y'=2y+2x+1 cu X=0 $i yo=0; pentru
x=1 rezuitad solutia y(1) cu urmatoarele valori :

y(1) =5,3867937 luind n=5

y(1) =5,3890448 luind n=20

y(1) =5,3890558 luind n=50
Eroarea comisa este de ordinul 15 (se constatd cd metoda Runge-Kutta
este mai precisad decit metoda Euler).

14.8. OPERATII CU VECTORI

BExemplul 14.25 : suma si diferenta a doi vectori
Fie vectorii U (uy, Uy, Uz) $i V (v, Wy, V;). Relatile pentru vectorul:
- SUMA: (Ux+Vi) T +(Uy+ V) ] +(z+Vo)K =ai +bj+ck;

modulul: va? +b? +¢?
- diferents: (Uy - i)+ (Uy - vy) ]+ (U - vz )K =di + ej + fk;
modulul vd? +e? +f2

(unde uy. Uy. Uz Vy, Vy, V; - cCOmponentele vectorilor pe axe: i, j, k -
versorii axelor ). _

Pentru a nu se complica programul definind caractere grafice noi pentru
versori s-a ales solutia indicarii prin afisare a componentelor pe axe. in
program s-au notat : ux=u(1); U =u(2); Uz=u@); Ve=v(1); Vy=V(2);
vz=Vv(3); a=u(1)+v(1); b=u@@)+v(2); c=u@)+v(3); d=u(1)=v(1);
e=u(2)-v(2) si f=u(3)-v(3).

8 REM suma si diferenta a doi vectori

10 CLS : DIM u(3): DIM v(3)

15 PRINT AT 0,0;"Introduceti componentele vecto-
rului u"

20 FOR i=1 TO 3

30 INPUT wu(i)

40 NEXT i

42 CLS : PRINT AT 0,0;"Introduceti componentele
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vecto- rului v"

44 FOR i=1 TO 3

46 INPUT v(i)

48 NEXT i

50 CLS : PRINT AT 1,1;"u(";u(l);";";u(2);";";u(3);
.y

60 PRINT AT 3,1;"v(" ;v(1);";";v(2);";";v(3);")"

70 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

80 GO TO 82*(INKEY$="d"”)+10* (INKEYS="n")

82 LET a=u(l)+v(l): LET b=u(2)+v(2): LET
c=u(3)+v(3): LET d=u(l)-v(1l): LET e=u(2)-v(2):
LET f=u(3)=-v(3)

90 CLS : PRINT AT 2,0;"Componentele vect.suma :";
AT 4,12;"-pe Ox :";a; AT 5,12;"-pe Oy :";b; AT
6,12;"-pe 0z :";c

100 PRINT AT 8,0; "Componentele vect.difereanta :"; AT
10,12;"-pe Ox :";d; AT 11,12;"-pe Oy:";e; AT
12,12 ;"-pe 0z :";f

105 PRINT AT 14,0; "Mocdulul vectorului : “; AT
15,2;-suma: " ; SOR(a*a+b*b+c*c)

107 PRINT AT 17,2;"-diferenta:": SOR(d*d+e*e+f*f)

110 PRINT AT 21,7;"ALTI VECTORI (d/n)?“: PAUSE 0

120 GO TO 10*(INKEY$="d")+130* (INKEY$="n")

130 : CLS : STOP

Fie U (1; 2; 4) si V (2; 3; -2) rezulti:

-vectorul suma: 3i +5j+2k  cu modulul 6,164414
- vectorul diferentd: —i - j +6k cu modulul 6,164414

Exemplui 14.26 : produsul scalar si produsul vectorial
a doi vectori.
Fie vectorii U (uy, Uy, Uz) $i V (v, Vy, V;). Se aplica relatiile:
- pentru produsul scalar: uyVy +UyVy +UgVy
- pentru produsul vectorial:

(Uyvz =UzVvy)i+(Uzvy - UyVz) j +(UyVy -ty vy )k

(unde Uy, Uy, Uz Vx, Vy, V; - COmponentele vectorilor pe axe: i, j, k -
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(versorii axelor Ox, Oy, 0z)

8
10
15

20
30
40
42

44
46
48
50

- 60
70
80
90

100

110
120
130

REM produs scalar si produs vectorial

CLS : DIM u(3): DIM v(3)

PRINT AT 0,0; "Introduceti componentele vecto-
rului u”

FOR i=1 TO 3

INPUT u(i)

NEXT i

CLS : PRINT AT 0,0:'Intrcduceti componentele
vecto- rului v”

FOR i=1 TO 3

INPUT v(i)

NEXT i

CLS : PRINT AT 1,3;"u(”;u(l);";"a(2);"; ";u(3);
.y

PRINT AT 3,0 "v(R3v()3 % 2% (R) s s " sl 3) )"
PRINT AT 21,9 ";CORECT (d/n) 2": PAUSE 0

GO TO 90* (INKEY$="d")+10* (INKEY$="n")

CLS ; PRINT AT 2,5; "Produsul scalar :": AT
4,12;u(l)*v(1)+u(2) *v(2)+u(3) *v(3)

PRINT AT 6,1;"Componentele prod.vectorial :";

"(3sp)-pe Ox 1 iu(2)*v(3)-u(3)*v(2);
"(3sp)-pe Oy (3 *v(l)-u(l)*v(3);
"(3sp)-pe Oz iu(l)*v(2)=-u(2)*v(1)

PRINT AT 21,7;"ALTI VECTORI (d/n) 2": PAUSE &
GO TO 10* (INKEY$="d")+130*(INKEY$S="n")

CLS : STOP

Pentru :

a) u(1;2; 4) si v (2; 3; -2) rezulta:

- produsul scalar: 0 (deci U este perpendicular pe V);
- produsul vectorial: -161 +10] -k

b) U (1,2; 4;5,5) si V(-2; 3; 4,5) rezuita :

- produsul scalar: 34, 35

- produsul vectorial: 1,51 - 16,4 | +11.6k
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Exempiud 14.27 : produsul mixt si dublul produs vectorial.
rie Vectoril u (U1, u2, U3) V(V1, V2, V3) §i w(wh W2, w3)

U, Uy Ug
G-(Vxw)=lvy, v, vs|=
Wy Wy W

=uy(vows - V3W2)+02(V3W1 - VW3 ) + Uz vaw, - vow, )

=a+b+c
Dublul produs vectorial:
Ux(VxW)=(d-vy-e-Wy)i+(d-Vy-8-Wy)j+(d-vy-a-wylk=
=fi +gj +hk
unde: d=uqWq + U Wa+Ug W3 ; 8=UqVq +UgVa+U3zVa.
8 REM produs mixt si dublul produs vectorial
10 CLS : DIM u(3): DIM v(3): DIM w(3)
20 FOR i=1 TO 3
30 INPUT "Introduceti componentele vecto~ rului u”
“ua(i)
40 NEXT i
41 POR i=1 TO 3
42 CL8 : INPUT "Introduceti co-ponontclo vecto-
rului v* w(i)
43 NEBXT i
44 FOR i=1 TO 3
45 CLS : INPUT "Introduceti componentele vecto-
rului w" w(i)
46 NEXT i
50 PRINT AT 1,3;"u(";u(l);";;u(2);";";u(3);")"
60 PRINT AT 2,3;"v(";v(1);";";v(2);";";iv(3);")"
70 PRINT AT 3,3:"w(";w(l);";";w(2);";";w(3);")"
80 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
90 @0 TO 100*(INKEY$="d”)+10*(INKEY$="n")
100 cLs
110 LEBT a=u(l)*(v(2)*w(3)=-v(3)*w(2))
120 LET b=u(2)*(v(3)*w(l)-v(1l)*w(3))
130 LET c=u(3)*(v(1l)*w(2)-v(2)*w(l))
140 LET d=u(l)*w(1l)+u(2)*w(2)+u(3)*w(3)
150 LET e=u(l)*v(l)+u(2)*v(2)+u(3)*v(3)
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160 CLS : PRINT AT 1,3;"Produsul mixt :"AT 3,5;a+b+c

170 PRINT AT 5,0; "Componentele dub.pr.vectorial:" ;AT
7,1;"-pe Ox :";d*v(l)~e*w(l); AT 8,1;"-pe Oy :"
;d*v(2)-e*w(2); AT 9,1;"-pe 0z : *;
d*v(3)-e*w(3) .

175 LET f=d*v(l)-e*w(1l): LET g=d*v(2)-e*w(2): LET
h=d*v(3)-e*w(3): PRINT AT 11,0:"Modulul dub.pr.
vectorial :"; AT 13,11; SOR(f*f+g*g+h*h)

180 PRINT AT 21,6;"ALTI VECTORI (d/n) ?": PAUSE 0

190 GO TO 10*(INKEYS$="d")+200* (INKEYS$="n")

200 cLs : STOP

Pentru:a) U (2;1;-1), V(3;2;5) si W(~1; 3; 2) rezulta:
- produsul mixt: —44
-dublul produs vectorial: 1t by
modulut 15,556349
b) U (1; 2; 3), V(4; 5; 6) si W (7; 8; 9) rezulta:
- produsul mixt: 0 (vectori coplanari )
-2471-6]+12k
modulul : 27,495454
Observatie: programele referitoare la vectori pot fi perfectionate definind
caractere grafice pentru vectorii axelor conform datelor din tabelul
urmator

- dublul produs vectorial {

Vectorul DATA
i 2,255.2,32,32,32,32,28
] 2,252,2,8,8,8,8,48
K 2,252,2,36,40,48,40,36

14.9. MATRICE Si ECUATII LINIARE
Exempiul 14.28 : inmultirea unei matrice cu un scalar

8 REM Inmultirea unei matrice cu un scalar
10 CLSs : INPUT "Introduceti ar.liniilor n si al
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20
25

27
28
30
40
50

60

70

80

90
100
110
120
130
140
270
280
290
300
310
320
330
340
350

coloanelor p pentru matricea A(n,p)" " n,p
DIM a(n,p): DIM c(n,p)

INPUT “"Introduceti scalarul k",k: PRINT AT 1,5;
"Scalarul k=";k

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
GO TO 30*(INKEY$="d")+10* (INKEYS="n")

FOR i=1 TO n

FOR j=1 TO p

CLS : INPUT "Introduceti valorile matricei
A(n,p)",a(i,])

NEXT j

NEXT i

CLS : FOR i-1 TO n

FOR j=1 TO p

PRINT AT 1,3;"A(";i ;",";3 ;")=";a(i,))
NEXT 3j

NEXT i

PRINT AT 21,9;"CORECT (d/n)?": PAUSE 0

GO TO 150* (INKEY$="d")+130* (INKEY$="n")

cLS

FOR i=1 TO n

FOR k-1 TO p

PRINT "C(";i;",";3:;")=";k*a(i,])

NEXT j

NEXT i

PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE 0
GO TO 10* (INKEY$="d")+350* (INKEY$="n")

CLS : STOP :

Y23 3 .86 9

PentruA(3,3)={4 5 6| sik=3rezultd C(3,3)=[12 15 18

7 8 9 21 24 27

Exemplul 14.29 : adunarea a 2 matrice cu n linii si p coloane.
Fie A si B doua matrice cu n linii i p coloane fiecare: pentru 1<

i < nsi 1< < p matricea suma se determina folosind relatia:

CLD=A@i)+B(D.
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8 REM adunarea a 2 matrice A(n,p) si B(n,p)
10 CLS : INPUT "Introduceti nr.liniilor o si al
coloanelor p“"n,p
12 IF n=0 OR n<0 AND p=0 OR p<0 THEN GC TO 10
20 DIM a(n,p): DIM b(n,p)
30 FOR i=1 TO n
40 FOR j=1 TO p
50 CLS : INPUT "Iantroduceti valorile matricei(3sp)
A(n,p)",a(i,j)
60 NEXT j
70 NEXT i
80 CLS : FOR i=1 TO n
90 FOR ;=1 TO p
100 PRINT "A(";i:",";j;")=";a(i,))
110 NEXT 3
120 NEIXIT i
130 PRINT AT 21,9;"CORECT (d/n) 2": PAUSE 0
140 GO TO 150* (INKEYS ="d")+30* (INKEY4="n")
150 FOR i=1 TO n
160 FOR j=1 TO p
170 CLS : INPUT "“Introduceti valorile matricei(3sp)
B(n,p)",b(i,])
180 NEXT j
190 NEXT i
200 CLS : FOR i=1 TO n
210 FOR j=1 TO p
220 PRINT "B(";i ;",";j;")=";b(i,])
230 NEIXT j
240 NEXT i
250 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
260 GO TO 270* (INKEY$="d")+150* (INKEYS="n")
270 cLs
280 OR i=1l TO n: FOR j=1 TO p
290 PRINT"C(";i;",";3;")=";a(i,j)+b(i,3)
300 NEXT j: NEXT i
310 PRINT AT 21,7;"ALTE MATRICE (d/n)?": PAUSE 0
320 GO TO 10* (INKEY$ ="d")+330*(INKEY$="n")
330 CLSs : sTOP
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3 1 2 0 5 1
PentruA(3,2)=|5 2l5iB(3,2)=|1 1| rezutiC(3,2)=6 3
2 0 g% e

Exempiul 14.30 : inmultirea a doua matrice

Inmuitirea a doua matrice A(n,p) si B(p,q) este posibila numai
daca numdarul coloanelor matricei A este egal cu numarul linilor matricei
B (adicd p=gq). Elementul C(i,j) al matricei produs se obtine inmuitind
elementele liniei / din matricea A cu elementele coloanei j din matricea B
si iInsumind:

]
CGD=) AGK)-B(K.)
k=1

8 REM Inmultirea a 2 matrice

10 CLS : INPUT "Introduceti valorile mn si p pentru
matricea A(n,p)" n,p

20 CLS : INPUT “Introduceti valorile q,r pentru
matricea B(q,r)" “q,r

30 IF q <> p THEN .02,10: PAUSE 4: BEEP .02,-
20: CLS : PRINT AT 21,1; FLASH 1;“EROARE !":
FLASH 0; AT 21,16 ;"Trebuie g=p!”: PAUSE 0: GO
TO 20

40 DIM a(n,p): DIM b(gq,r): DIM c(n,r): CLS

50 FOR i=1 TO n: FOR j=1 TO p: INPUT “Introduceti
valorile matricei A";a(i,j): PRINT "A(;i;",
"3j;")=";a(i,j): NEXT j: NEXT i

60 PRINT AT 21,9;"CORBCT (d/n) ?": PAUSE 0

70 GO TO 80*(INKEY$="d")+10*(INKEY$="n")

80 CLS : FOR i=1 TO g: FOR j=1 TO r: INPUT
“Introduceti valorile matricei B";b(i,j): PRINT
"B(";i;",";3;")=";b(i,j): NEXT j: NEXT i

90 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

100 GO0 TO 110* (INKEY$="d"”)+80* (INKEY$="n")

111 CL8 : FOR i=1 TO n: FOR j=1 TO r: LET c(i,j)=0:
FOR k=1 TO p: LET c(i,j)=c(i,j)+a(i,k)*b(k,j):
NEXT k: PRINT "C(";i;",";3;")=";c(i,j): NEXT j:
NEXT i
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120 PRINT AT 21,7;"ALTE MATRICE (d/n)?": PAUSE 0
130 GO TO 10*(INKEY$="d")+140*(INKEY$="n")
140 CLS : STOP

-3 4
Pentru: a) A(2.3)=‘2 ! 0'358(3,3): 0 2 -5 rezuita
0 3 1
350779
6 10 7
C@3=|5 ¢ -ml
3 ’ 7
b)AR3)=|, , flsi 3(3,2)=: :rezultﬂC(Z.2)= " :1

Exemplul 14.31 : imaginea unui vector printr-o matrice patrata
Fie A(n,n) o matrice patrata si X un vector de componente x4, X3 ... Xq.
Imaginea prin A a vectorului X este un vector ¥ de componente yy, Y ...

Yn CU

n
¥i = ) AGLD X
=

8 REM imaginea unui vector printr-o matrice
patrata

10 CLS : INPUT "Introduceti nr.liniilor si
co~-(3sp)loanelor matricei A(n,n)",n

12 IF n=0 OR n<0 THEN GO TO 10

20 PRINT AT 21,9;"CORECT (d/n) 2": PAUSE 0

30 GO TO 40*(INKEY$="d")+10* (INKEY$="n")

40 DIM a(n,n): DIM x(n): DIM y(n): CLS

50 FOR i=1 TO n: FOR j=1 TO n: INPUT "Introduceti

valorile matricei(3sp)A(n,n)" a(i,j): PRINT
"A(";i;",";3;")=";a(i,j): NEXT j: NEXT i

70 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

80 GO TO 90*(INKEY$="4d")+40* (INKEY$="n")

90 CLS : FOR i=1 TO n: INPUT "Introduceti valorile

vectorului x",x(i): PRINT "X(“;i;")=";x(i):
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100
110
120

130

140

150
160

NEXT i

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

GO TO 120*(INKEY$="d")+90* (INKEY$="n")

CLS ; PRINT AT 0,5;"Vectorul imagine ¥Y(i):":
PRINT

FOR i=1 TO n: LET y(i)=0: FOR j=1 TO m: LET
y(i)=y(i)+a(i,j)*x(j): NEXT j: PRINT "¥Y(";
i ;")=";y(i): NEXT i

PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE 0
GO TO 10* (INKEY$="d")+160* (INKEY$="n")

CLS ; STOP

3 -2 -

Pentru: A(3,3)=|12 5 0| six(2; 1; -1) rezultid y(5; 9; 0,5).

12
15
17
20
25

30

40
42
. 44
52
55
85
140
150

o R %
Exempiul 14.32 : inversarea unei matrice patrate

REM Inversarea unei matrice patrate

CLS : INPUT : Introduceti ar.liniilor si(6sp)al
coloanelor n",n

IF n=0 OR n<0 THEN 60 TO 10

PRINT AT 21,9;"CORECT (d/n)?": PAUSE 0

GO TO 20* (INKEY$="d")+10* (INKEY$="n")

DIM a(n+l,n): DIM b(n+l,n)

REM intrarea valorilor A(i,j) si a matricei
unitate

CLS : FOR i=1 TO n: FOR j=1 TO n: INPUT
*Introduceti valorile matricei(3sp)A(i,j)",
a(i,j): PRINT "A(";i ;","3;")=";a(i,])

LET b(i,j)=0

IP i=j THEN LET b(i,j)=1

NEXT j: NEXT i

PRINT AT 21,9 ;”"CORECT (d/n) ?": PAUSE 0
GO TO 140* (INKBY$="d")+30*(INKEY$="n")

REM inversarea matricei A(i,j)

CLS : FPOR k=1 TO n

IF a(k,k)=0 LET c=0
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160
165
170
180
190
200
210
215
220
230
240
250
260
270
280
290
300
308
310
320
330
340
3s0
360
365
370
380
390
400
410
420
430
440
450
460
470
430
490

IF a(k,k)=0 THEN GO TO 370
REM se imparte linia k prin A(k,k)
LET d=a(k, k)

FOR j=L TO n

LET a(k,j)=a(k,j)/d

LET b(k,j)=b(k,j)/d

NEXT j

REM se transforma A(i,k) im 0 pt. i<>k
FOR i=1 TO n

IF i=k THEN GO TO 290

LET e=a(i, k)

FOR j=L TO n

LET a(i,j)=a(i,j)-e*a(k,j)
LET b(i,j)=b(i,j)~e*b(k,]j)
NEXT 3

NEXT i

NEXT k

REM editarea matricei inverse
FOR i=1 TO n

FOR j=1 TO n

PRINT “B(";i;"“,";j;")="ib(i,])
NEXT j

NEXT i

GO TO SQ0

REM cazul matricei A(k,k)=0
LET c=c+l

FOR j=1 TO n

LET a(n+l,j)=a(k,])

LET b(n+l,j)=b(k, )

NEXT j

FOR l=k TO n

OR j=1 TO n

LAT a(l,j)=a(l+l,j)

LET b(l,j)=b(l+l,j)

NEXT 3

NEXT 1

IPF ¢ <= n-k THEN GO TO 160
PRINT AT L1,2; INVERSE 1l;"MATRICEA ESTE
NEINVERSABILA ! "
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S00 PRINT # O; AT 0,7; PAPER 6; INK 2;"ALTA MATRICE
(d/n) ?": PAUSE 0

$10 GO TO 10*(INKEY$="d")+520*(INKEY$="n")

520 CLS : STOP

1 2
Pentru a) A(3,3)=|4 5 rezuitd matrice neinversabila;
7 8
1 0 ¢ 05 05 -05
b) A@B.3)={1 1 rezuitd matricea B(3,3)=(-0,5 0,5 0.5
- B g 05 -05 05

: Exemplul 14.33 : rezolvarea unui sistem de ecuatii lineare.
Se considera sistemul de n ecuatii lineare cu n necunoscute :
311% +aXo ... FapX, =by

amXy + @noXo+... +8pn Xy =Dy
Pentru rezolvare se noteazi cu X vectorul (x;, Xz ... Xp) $i cu b vectorul
(b4, bz ... by). Dacd A este matricea coeficientior necunoscutelor a;;-

,atunci sistemul este echivalent cu A (X)=b si el are solutie daca

matricea A este inversibild, respectiv X =A-1(b). in programul urmator
coeficientil matricei unitate si apoi cei ai matricei A" sint notati g, ).

8 REM Rezolvarsa unui sistem de ecuatii lineare

10 Ci8 : INPUT "Introduceti nr.ecuatiilor n",n

12 IF »=0 OR n<0 THEN GO TO 10

15 PRINT AT 21,9;"CORECT (d/m) ?": PAUSE 0

17 G0 TO 20*(INKEY$="d")+10* (INKEY$="n")

20 CLS : DIM a(n+l,n): DIM g(n+l,n): DIM x(n): DIM
b(n)

25 REM Introducerea valorilor pemtru A(i,j) si B(i)

30 FOR i=1 TO n: FOR j=1 TO n: INPUT "Introduceti
coeficientii necumoscutelor A(i,j)",a(i,j:
PRINT "A(";i;","j;")=";a(i,]j)

32 LET q(i,j)=0
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34
40
s2
55
60

70
80
85
220
230
240

' 250

260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

IF i=j THEN LET q(i,j)=1

NEXT j: NEXT i

PRINT AT 21,9;“CORECT (d/n) ?": PAUSE 0
GO TO 60*(INKEY$="d")+30*(INKEY$="n")

‘CLS : POR i=1 TO n: INPUT "Introduceti termenii

liberi B(i)",b(i): PRINT “B(";i;")=";b(i):NEXT i
PRINT AT 21,9;"CORECT (d/n) ?“: PAUSE 0
GO TO 220+ (INKEY$="d")+60+*(INKEY$="n")
REM inversarea matricei A(i,j)
CLS : FOR k=1 TO a

IF a(k,k)=0 THEN LET c=0

IF a(k,k)=0 THEN GO TO 400
LET d=a(k,k)

FOR j=1 TO n

LET a(k,j)=a(k,j)/d

LET q(k,j)=q(k,j)/d

NEXT j

FOR i=1 TO n

IP i=k THEN GO TO 3170

LET e=a(i,k)

FOR j=1 TO n

LET a(i,j)=a(i,j)-e*a(k,j)
LET q(i,3)=q(i,j)-e*q(k, })
NEXT j

NEXT i

NEXT k

GO TO 540

LET c=c+1

FOR j=1 TO n

LET a(n+l,j)=a(k,j)

LET q(n+l,j)=q(k,j)

NEXT j

FOR 1=k TO n

FOR j=1 TO n

LET a(l,j)=a(l+l1,j)

LET q(l,j)=q(1+1,3)

NEXT j

NEXT 1

IF ¢ <= n-k THEN GO TO 240
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520 PRINT AT 11,7; INVERSE 1;"NU EXISTA SOLUTIE !!":
BEEP.02,40: PAUSE 4: BEEP 02,-20

530 GO TO 620

535 REM afisarea solutiei

537 CLS : PRINT AT 0,3; PAPER S5; INK 1;"SOLUTIILE
SISTEMULUI :": PRINT

540 FOR i=1 TO n

550 LET x(i)=0

560 FOR j=1 TO n

570 LET x(i)=x(i)+q(i,j)*b(J)

580 NEXT 3j

590 NEXT i

610 FOR i=1 TO n: PRINT "x(";i;")=";x(i): NEXT i

620 BEEP .02,40: PAUSE 4: BEEP .02,-20: PRINT #0: AT
0,7: PAPER 6; INK 2;"ALT SISTEM (d/n)?": PAUSE 0

630 GO TO 10*(INKEY$="d")+640* (INKEY$="n")

640 CLS ; STOP

7,6%,+0,72x, +0,53x3 =17,07
Pentru: {-3,4x, +6,82x, +0,49x, =32,16
0.3x,+4,19x, +7,8x, =13,13

rezulta: x,=1,8058517; x2="5,7206562 si x3=-1,4591416.

14.10. DISTRIBUTH STATISTICE

Exemplul 14.34 . indicatori statistici
- Fie X4, X2 ... Xq O Serie de n numere. Se pot calcula urméatorii indicatori:

RN L
- media: m n;x'
- dispersia (varianta): -
n n
SR P
1 1

- abaterea medie patratica: e= v
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10
15
20
30

40
50
60
70
80
30
100
210
220

230

240

250
260

REM Indicatori statistici (var.l)

CLS : INPUT :Introduceti nr.de valori n”.a

IF n<1l TEEN GO TO 10

DIM x(n): DIM y(n)

FOR i=1 TO n: INPUT "Introduceti sirul de valori
x(n)",x(i): PRINT "x(";i;")=";x(i): LET y(i)=
x(i): NEXT i

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

GO TO 60* (INKEY$="d")+10* (INKEY$="n")

CLS : LET s=0: LET c=0

FOR i=1 TO n

LET s=s+s+x(i)

LET c=c+x(i)*x(1i)

NEXT i
PRINT AT 6,0;"Media :“;s/n
LET v=c/n~(s/n)*(s/n): PRINT AT 0,8; "Dispersia
” ,v
’

PRINT AT 10,0;"Abatersa medie patratica :"; AT
12,6; SQR (v)

PRINT AT 21,7: INVERSE 1;"ALTE VALORI (d/m)2":
BEEP .02,40: PAUSE 4: BEEP .,02,-20: PAUSE 0
GO TO 10* (INKEY$="d")+260* (INKEYS="n")

CLS : STOP

Pentrusiruidevaiori: 2;2:5:8 8;9;12; 15 rezuita:

- media : 7,625
- dispersia: 18,234375
- abaterea medie patratica: 42701727

Pro. -amul poate fi perfectionat folosind frecventa de aparitie a vaioriior.

3

10
15
17

Exempiul 14.35

REM Indicatori statistici (var.2)

CLS : INPUT "Introduceti nr.total de valori an",n
IF n<l THEN GO TO 10

PRINT AT 21,9;“CORECT (d/n) ?": PAUSE 0
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20
60
65
70

90
100
110
120
130

140
150
160
170

180

190
200

GO TO 60* (INKEY$S="d")+10* (INKEYS="n")

CLS : LET s=d: LET c=0: LET j=0

IF j=0 THEN PRINT "Prima valoare ?"

If j <> 0 THEN PRINT :Valoarea urmatoare ?"
INPUT x

PRINT "De cite ori (frecventa)?”

INPUT £

CLS : LET s=s+f*x: LET c=c+f*x*x: LET j=j+f
IF j<n THEN GO TO 70

PRINT AT 0,3: PAPER 5: INK 1;"INDICATORII
STATISTICI"

PRINT "Media :";s/n

LET v=((c/n))~((s/n)*(s/n))

PRINT "Dispersia :";v

PRINT "Abaterea medie patratica :" ~~

" (6sp) " ; SOR(V)

PRINT # 1; AT 1,7; PAPER 6; INK 2;"ALTE VALORI
(d/n)?"BEEP .02,40: PAUSE 4: BEEP .02,-20:
PAUSE O

GO TO 10* (INKEY$="d4")+200* (INKEYS="n")

CLS : STOP

Pentru datele inscrise in tabelul urmétor

Valoarea Frecventa
3 3
5 1
7 2
9 1
10 4
12 1

se obtin: media m=7,4166667, dispersia v=9,5763889 si abaterea medie
patraticd e =3,0945741.

Exempiul 14.36 : coeficientul de corelatie lineara.

Fie %1, X2 ... Xq $i Y1, Y2 ... Yo doud serii de 7 numere fiecare.
Dacé m, si my sint mediile acestor doud serii, atunci rezulta:



10
12
15
18
20
30

40
50
120

130
140
150
160
170
175
180

190

n

’ . 1 B
- dispersia valorilor x(i): vy = ;Z(xi -my )2 = (HZ an
1 1

n
2
- dispersia valorilor y(i): vy = %Z(yi -my)
1

1]

D |-
_.M:a
[
=N
L IR SN
|
<N

- covarianta valorilor x(i), y(i):
1 n 1 n
=;Z1:(xi -my )(y; -my) = ;;&yi - Mymy

- coeficientul de corelatie: r=cov(x,y)/ \l‘ VxVy

cov(x y)

REM coef.de corelatie

CLS : INPUT "Introduceti nr.total de valori n",n
IF n<l THEN GO TO 10

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0

GO TO 20* (INKEY$="d")+10* (INKEY$="n")

LET s=0: LET t=0: LET u=0: LET v=0: LET w=0

CLS : FOR i=l1l TO n: INPUT "Introduceti x(i)",x:
PRINT AT i,0;"x(";i;")=";x: INPUT "Introduceti
y(i)",y: PRINT AT i,16;"y(";i;")=";y: LET s=s+x:
LET t=t+x*x: LET u=u+y: LET v=v+y*y: LET
w=w+x*y: NEXT i

PRINT # 1; AT 1,9;"CORECT (d/n)?": PAUSE 0

GO TO 120* (INKEY$="d")+30*(INKEYS$="n")

CLS : LET mx=s/n: LET my=u/n: PRINT AT 0,0;
*Media sirului x(i)"; AT 1,8;mx

PRINT AT 3,0;"Media sirului y(i)"; AT 4,8;my

LET vx=t/n-mx*mx: LET vy=v/n-my*my

PRINT AT 6,0;"Dispersia sirului x(i)*; AT 7,8;vx
PRINT AT 9,0;"Dispersia sirului y(i)”" AT 10,8;vy
LET cov=w/n-mx*my

PRINT AT 12,0;“"Covarianta :"; AT 13,8;cov

PRINT AT 15,0; "Coef.de corelatie :"; AT 16,8;
cov/SOR(vx*vy)

PRINT # 1; AT 1,7; PAPER 6; INK 2;"ALTE VALORI
(d/n)?": BEEP .02,40: PAUSE 4: BEEP .020,20:
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PAUSE 0 ;
200 GO TO 10*(INKEY$="d")+210*(INKEY$="n")
210 CLS : STOP

Pentru: x={5; 8; 9; 10; 12; 15} siy={1; 5; 7; 11; 13; 20} rezuita:

- mediile: m, =9,8333333; my=9,5;
- dispersiile: v, =9,8055556; vy, =37,25;
- covariatia: cov=18,916667;

- coeficientul de corelatie: r=0,98979526.

Exemplui 14.37: ajustéri lineare.

Fie x={X1; X2; ...; Xa} $i Y={Y1: ¥2: ... ¥ } doud serii de cite n numere

fiecare. Se cautd determinarea ecuatiei unei drepte de forma y=ax+b

care si ajusteze cel mai bine cele n puncte de coordonate X Si Vi

Metoda celor mai mici pétrate conduce la urméatoarele expresii:
a=cov(x,y)/vx ; b=mg-am,

8 REM ajustari lineare

10 CLS : INPUT :Introduceti ar.total de valori n",n

12 IF n<l THEN GO0 TO 10

15 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE O

17 GO TO 20* (INKEYS$="d")+10* (INKEYS$="n")

20 LET s=0: LET t=0: LET u=0: LET v=0: LET w=0

30 CLS : FOR i=1 TO n: INPUT “Introduceti x(i)",x:
PRINT AT i,0;"n(";i;")=";x: INPUT "Introduceti
y(i)",y: PRINT AT i,16;"y(";1i;")=";y: LET s=s+x:
LET t=t+x*x: LET u=u+y: LET v=v+y*y: LET
w=wix*y: NEXT i

40 PRINT # 1; AT 1,9;"CORECT (d/n) ?“: PAUSE O

50 GO TO 60* (INKEYS="d")+30*(INKEYS$="n")

60 LET mx=s/n: LET my=u/n: LET vx=t/n-mx*mx: LET
vy=v/op-my*my: LET cov=w/n-mx*my: LET a=cov/vx:
LET b=my-a*mx

70 CLS : PRINT AT 0,8;"Bcuatia cautata :" ~"y=";
a;";"x+";b

80 PRINT “"Coef.de ajustare :": INT(ABS(100*cov/
SOR(vx*vy)))/100

90 PRINT # 1; AT 1,7: PAPER 6: INK 2;"ALTE VALORI
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(d/m)2?2": .02,40: PAUSE 4: BEEP .02,-20:

PAUSE 0
100 GO TO 10*(INKEY$="d")+110* (INKEY$="n")
110 CLs : STOP

Pentru x={3; 4; 6; 8; 8; 12} si y={3; 6; 5; 5; 8; 11} rezultd ecuatia dreptei

y= 0,7444795x + 1,2460568
si coeficientul de ajustare r=0,86.

Examplul 14.38 : histograme

.Fie x4, X, ..., Xy O serie de k numere. Aceasta serie de valori poate fi
reprezentatd grafic de o histogramd cu n clase de aceeasi amplitudine.

Programul urmdtor permite construirea unei histograme cu n < 12.

8 REM histograme (varl)

10 CLS : INPUT "Introduceti anr.de valori al(Ssp)

seriei k", k
12 IF k<1 THEN GO TO 10
30 DIM x(k)
35 REM introducerea valorilor x(k);cautarea
© maximului si minimului

40 LET m=-10738: REM cea mai mare valoare negativa

50 LET p=-m

60 FOR i=1 TO k: INPUT "Introduceti x(k)",x(i):

PRINT "x(";i;")=";x(i)
70 IF x(i) >= m THEN LET a=x(i)
80 IF x(i) <= p THEN LET p=x(i)
90 NEXT i
100 PRINT # 1; AT 1,9;"CORECT (d/m) ?": PAUSE 0
110 GO TO 140*(INKEY$="d")+10* (INKEY$="n")

120 REM cautarea limitelor L(i) si al efectivului

e(i) al fiecarei clase

140 CLS : INPUT "Introduceti anr.claselor n <= 12" ,n

142 PRINT # 0; AT 0,9;"CORECT (d/n) ?": PAUSE 0
145 GO TO 150* (INKEY$="d")+140* (INKEY$="n")
150 cLs
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160
180
190
200
210
220
230
240
250

260
270
275

280
310
320
330
340
350
360
370
380
385
400

420
430
440
450
455
460
470
490
500
510
520
530

DIM L(n+l): DIM e(n)

FOR i=1 TO n

LET L(i)=p+(i-1)*(m~p)/n

LET e(i)=0

NEXT i

LET L(n+l1l)=m+1

FOR j=1 TO n

FOR i=1 TO n

IF x(j) >= L(i) AND x(j)<L(i+1l) THEN LET e(i)=
e(i)+l

NEXT i

NEXT j

REM calculul frecventelor claselor f(i) si al
inaltimilor dreptunghiurilor h(i)

DIM f(n): DIM h(n): LET r=10T(-6)

FOR i=1 TO n

LET £(i)=100*e(i)/k

LET h(i)=INT(0,4*£(i)+0.5)

IF h(i) >= r THEN LET r=h(i)

NEXT i

FOR i=1 TO n

LET h(i)=h(i)*80/r

NEXT i

REM trasarea histogramei

BORDER 2: PAPER 0: INK 7: CLS : PLOT 0,0: DRAW
255,0: DRAW 0,175: DRAW -255,0: DRAW 0,-175:
LET x=0

FOR i=1 TO n

FOR j=0 TO 3

FOR y=3 TO h(i)

PLOT S5+x+j,y

IF £(i) <= 0.1 THEN LET h(i)=0: GO TO 510
NEXT y

NEXT j

IF n <= 10 THEN LET w=6

IF n >= 10 THEN LET w=S

LET x=x+w

NBEIXT i

OVER 1: PRINT AT 1,1;"Frecventele sint
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urmatoarele: ": FOR z=1 TO n: PRINT AT z+2,20;
“£(";3;")=";INT (£(z)+0.5); ¢ NEXT z

540 PRINT AT 18,12: PAPER 6; "ALTE VALORI (d/m)?":
PAUSE 0

S50 GO TO 10*(INKEY$="d")+560* (INKEYS$="n")

S60 CLS : STOP

Pentru: a) seria de valori (k=20): 2;5;8;1;4,9;3;6:4;9: 7, 3; 1,2, 5; 9;
8; 4; 5; 2 si n=10 clase rezultd frecventele: 10; 15; 10; 15; 0; 15;
5;5; 10; 15
b) seria de valori (k=27):3;5;7;8:6:4;5;3;8; 7. 6; 5.4, 1, 2, 3;
2;5;4;8,9;5;2; 1; 3; 7; 8 si n=10 clase rezuiti frecventele: 7;
11;15;11;0; 19; 7; 11; 15; 4.

Valorile frecventelor sint rotunijite la intregul cel mai apropiat.

Exempiul 14.39

8 REM histograme (var.2)

10 CLS : INPUT "Introduceti nr.de clase n<=20",n

12 IPF n<l1l THEN GO TO 10

30 DIM t(n): LET mm=INT(255/(3*n+l1): LET
sl=mm+INT(255-mm-n*(3*mm) ) /n: LET k=0

40 CLS : FOR i=1 TO n: INPUT “Introduceti
efectivele claselor”,t(i): PRINT “Clasa ";
i;"=";t(i):LET k=k+t(i): NEIXIT i

50 PRINT # 1; AT 1,9;"CORECT (d/mn) 2": PAUSE 0

52 DIM f(n): FOR i=1 TO n: LET f(i)=100*t(i)/k:
NEXT i

60 GO TO 52* (INKEY$="d")+40* (INKEY$="u")

70 CLS : LET tl1=0

8( POR i=1 TO n

90 IF t(i)>tl THEN LET tl=t(i)

100 NEXT i: LET tl=(175-mm)/tl

110 BORDER 2: PAPER 0: INK 7: CLS

120 PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW -255,0:
DRAW 0,~175

130 FOR i=1 TO n

135 OVER 1
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140
150

160

180

190

200
210

PLOT mm*i+ml*(i-1),0 1

OVER O: DRAW O,t(i)*tl/2: DRAW ml,0: DRAW
0,-t(i)*t1/2

NEXT i

OVER 1: PRINT AT 1,1;"Frecventele claselor siant
:": FOR i=1 TO n: PRINT AT (i+l),22;"f(";i;")=";
INT t(i)+0.5);"%";: NBEXT i

PRINT #1, AT 1,7: PAPER 4; INK 6"11;!! VALORI
(d/n)?": PAUSE 0

GO TO 10* (INKEY$="d")+210* (INKEY$="n")

CLS : STOP

Pentru n=10 clase avind efectivele: 20; 30; 40; 60; 90; 95; 100; 110; 120;
60; rezulta frecventele: 3; 4, 6; 8; 12; 13; 14; 15; 17; 8.

10
40
45
50

70

80
20
100
110
120

130
140

150
160
170
175

Exemplul 14.40

REM multihistograme

BORDER 1: PAPER 1: INK 7: CLS

INPUT "Cite histograme (<9) ?",a

IF n<l THEN GO TOC 40

IF n>8 THEN PRINT #1; AT 1,1 "Vrei prea
multe !!": PAUSE 100: GO TO 40

INPUT AT 0,0;“Cite clase va avea fiecare
va-(2sp)riabila( ="; (INT(246/n/9));")?;v
LET v=INT v: IF v<l THEN GO TO 70

IF v>246/n/9 THENW LET n=9: GO TO 50

LET L=INT(246/n/v)-1: REM largimea

DIM h(v,n)

LET b=INT((254-(n*v)*(L+1))/2: LET max=0: LET
min=0

FOR j=1 TO n: FPOR k=1 TO v

INPUT "Variabila ";(j)",valocarea ";(k);
"="h(k,1i)

LET max=(max+h(k,j)+ABS(max-h(k,j)))/2
LET min=(min+h(k,j)~-ABS(min-h(k,j)))/2
NEXT j: NEXT i

PRINT # 1; AT 1,9;"CORECT (d/n) ? “: PAUSE 0
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176
177

180
190
200
210
220
230
240
250
260
270

280
290
300
310

320
330
340
350

GO TO 177* (INKEY$S="d")+100* (INKEY$S="n")

CLS ; PLOT 0,0: DRAW 255,0: DRAW 0,175: DRAW
-255,0:DRAW 0,~175

IF min=max AND min=0 THEN LET max=14S5

IF min=max AND min<>0 THEN LET min=0

FOR j=1 TO v: FOR k=1 TO n

LET h(j,k)=INT ({(h(j,k)-min)*145/(max-min))
FOR x=b TO b+L STEP k

FOR j=20 TO 20+h(j, k) STEP k

PLOT x,y

NEXT y

NEIXT x

PLOT b,20: DRAW O,h(j,k): DRAW L+1,0: DRAW
0,-h(j,k): DRAW -L~1,0

LET b=b+L+1

NEXT k

NEXT j

INPUT AT 0,0;"Ce nume vrei sa dai graficului?":
LINE n$ :

PRINT OVER 1; AT 20, (32-LEN n$)/2;n$

PRINT # 1; AT 1,7;"ALT GRAFIC (d/mn) 2": PAUSE 0
GO TO 10* (INKEY$="d")+350* (INKEYS="n")

CLS : STOP '

O reprezentare grafica spatia/d a histogramei este realizatd de programui
urmator.

[on

[ 5]

Exemplul 14.41

REM histograma spatiala

BORDER 4: PAPER 5: INK 1: CLS : INPUT
"Introduceti nr.de clase c <=12",c

IF c<1 OR c¢c>12 THEN GO TO 2

DIM f(c): FOR i=1 TO c: INPUT "Introduceti
frecventa claselor”",f(i)

IF £(i)>100 OR f(i)<0 THEN PRINT AT 11,11;
"INCORECT": PAUSE 30: CLS : GO TO 4

CLS : FOR i=1] TO c: PRINT AT i,2;"f(":i;")=";
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£(i): NBXT i: PRINT #0; AT 0,8;"CORECT (d/n)?":
TAUSE © b

G0 T0 10* (INKEY$="d")+2* (INKEY$="n")

CLs

LET a=INT(255/c)

OVER O: POR i=1 TO c

FOR n=1 TO f(i) STEP 1.2

PLOT (i*a)+5~(a+l),(10+n): PRINT AT 21,(i*a/8)-
a/8: PAPER 6; INK 2;£f(i): DRAW 10, (n-n)*f(i):
DRAW 10, (n-n)*£(i)+30: a

W e
oguﬁoo

40 DRAW -10,(n-n)*f(i): DRAW -10, (n-n)*f(i)-30
50 NEXT a

60 PRINT # 1; AT 1,9:"RELUATI (d/n)?": PAUSE 0
70 GO TO 2*(INKEY$="d")+80* (INKEY$="n")

80 CLS : STOP

in linia 30 poate fi ficutd modificarea; ... PRINT AT 21, (i*a/8)-a/8;
PAPER (S+INT(RND*2)): INK INT(END*4)+1;£(i): DRAW etc.

De pilda: a) c=7 clase cu frecventele 4; 80; 100; S0 50; 30; 20;
b) c=9 clase cu frecventele 20; 40; 60; 80; 100; 90; 70;
50; 30.
14.11. LEGI PROBABILISTICE

Exemplul 14.42 . Legea geometrica
Un eveniment se poate realiza cu o probabilitate g<1 in timpul unei
incercdri (experiment). Probabilitatea p; de a obtine acest eveniment
numai la incercarea (repetarea) n este data de relatia:
P1=q(1-g)*!
Probabilitatea p, de a se realiza acest eveniment numai o data in n

repetiri este: py= Y q(1-@)*
1

Primul program calculeaz3 probabilitatea py, lar al doilea probabiitatea
P2

8 REM legea geometrica (pl)
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10.

15
20
25
30

40
50
60

Pentru:

10

15
20
25
30

40
50
60

Pentru

CLS : INPUT "Introduceti probabilitatea q de
realizare a unui eveniment",q

IF gq<0 OR @ >= 1 THEN GO TO 10

INPUT “Introduceti nr.de incercari an",n

IF n<l THEN GO TO 20

PRINT AT 11,0;"Probabilitatea realizarii
eveni-mentului la a ";n;" incercare este ;" ;AT
14,8; "p1=";q*((1-q) T(n-1))

PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE 0
GO TO 10*(INKEY$="d")+60* (INKEY$="n")

CLS : STOP

a) q=0,5 si n=5 rezuita p1=0,03125
b) q=0,999 si n=2 se obtine p> =0,00099900017

REM legea geometrica (p2)

CLS : INPUT "Introduceti probabilitatea q de
realizare a unui eveniment',q

IF q<0 OR g >= 1 THEN GO TO 10

INPUT "Introduceti nr.incercarii n",n

IF n<l THEN GO TO 20

CLS : PRINT AT 11,0;"Probabilitatea realizarii
eveni-mentului la a ";n;" incercare este :" ;AT
14,8;"p2=";1-(1-q) Tn

PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE O

GO TO 10* (INKEY$="d")+60* (INKEY$="n")

CLS : STOP

: a) q=0,5 si n=5 rezuiti p,=0,96875
b) g=0,999 si n=2 se obtine py=0,999999

Exemplul 14.43 : legea binomiala

Fie un eveniment care se poate realiza cu o probabilitate q<1.
Probabilitatea p; de a se realiza acest eveniment de k ori in n incercari

este

Py =Ck q*(1-@)™* unde CX =ni/ki(n-k)!
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Probabilitatea p, de a vedea realizat acest eveniment de k ori in plus in n
incercari este data de relatia

15
20

25
26

27
28

29

30
50
60
70
80
90

100

110
120

p2=Cpq(1-@™
Exemplul 14.44 : contine programul de calcul al lui p».

REM legea binomiala (pl)

CLS : INPUT "Introduceti probabilitatea g de
realizare a evenimentului”,q

IF g<0 OR q >= 1 THEN GO TO 10

INPUT "Introduceti nr. "n” de repetari a(lsp)
evenimentului®,n

IF n<l THEN GO TO 20

INPUT "Introduceti nr.de repetitii k(4sp)unde
doriti sa aiba loc eveni-(2sp)mentul”k

IF k<O THEN GO TO 26

PRINT AT 0,0; "Probabilitatea g=";q; AT 1,0;"Nr.
de repetari n=" ;n; AT 2,0;"Nr.repetari(4sp)k=";
k; AT 21,9;"CORECT (d/n)?": PAUSE 0

GO TO 30*(INKEY$="d")+10* (INKEYS$="n")

LET p=(1-q)Tn

IF k=0 THEN GO TO 90

FOR j=1 TO k

LET p=p*p*(n-j+1)/j(1-q)

NEXT j

CLS : PRINT AT 11,0;"Probabilitatea ca
evenimentul sa se realizeze de ";k;” ori in
timpul a ";n:"” repetari are valocarea " ~ "
TAB 8;"pl=";p

PRINT AT 21,7; INVERSE 1;"ALTE VALORI (d/m)?":
BEEP 1/30,40: PAUSE 4: BEEP 1/20,-20: PAUSE 0
GO TO 10* (INKEY$="d")+120* (INKEY$="n")

CLS : STOP

Pentru: a) q=0,5; n=10 si k=2 rezuitd p; =0,043945312

b) =0,2; n=15 si k=3 rezuitid p,=0,2501389



130

8
10

12
20

22
25

26
27

28

30

50
60
70
80
90

100

110
120

Pentr

0,12,

- Exempiul 14.44

REM legea binominala (p2)

CLS : INPUT "Introduceti probabilitatea q de
realizare a evenimentului ",q

IF g<0 OR q >= 1 THEN GO TO 10

INPUT "Introduceti nr. "n~ de repetari a(lsp)
evenimentului " ~ a

IF n<l TEEN GO TO 20

INPUT "Introduceti nr.repetarii k(Ssp)unde
doriti sa aiba loc eveni-mentul " "~ k

IF k<0 THEN GO TO 25

PRINT AT 0,0;"Probabilitatea gq=";q; AT 1,0;"Nr.
de repetari n="; AT 2,0;"Nr.repetari(4sp)k=";k;
AT 21,9;"CORECT (d/n)?": PAUSE 0

GO TO 30* (INKEY$="d")+10* (INKEYS$="n")

LET p=(1-q)Ta

FOR i=1 to K: LET c=(1l-q)Ta

FOR j=1 TO i: LET c=c*q*(n-j+1)/(1-q)/3

NEXT j

LET p=p+c

NEXT i

CLS : PRINT AT 11,0; "Probabilitatea ca
evenimentul sa se realizeze de ";k;" ori in
timpul a ";n;" repetari este p2=";p

PRINT AT 21,7; INVERSE 1;"ALTE VALORI (d/n)?":
'BEEP .02,40: PAUSE 4: BEEP .02,-20: PAUSE 0
GO TO 10* (INKEY$="d")+120*(INKEY$="n")

CLS : STOP

t a)q=0,1,n=10si k=5 rezuitd p,=0,9998531
b) g=0,4, n=5si k=3 rezultd p»=0,91296

Exemnplul 14.45 : legea lui Poisson
Fie un eveniment care intr-un interval de timp poate surveni de

... n ori. Presupunind cd acest eveniment are loc cu probabilitate a

in acest interval de timp, se poate determina probabilitatea py ca
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evenimentul sa se realizeze de n ori. Relatia de calcul este:
pi=anea/n!
Probabilitatea de a realiza evenimentul de » ori in plus este:

=Z:a‘e

Primul program calculeaza p4 iarprogfamdu,ntsdeterminépg.

8 REM legea lui Poisson (pl)

10 CLS ; INPUT "Introduceti nr.de repetari n",n

15 IF n<0 THEN GO TO 10

20 INPUT "Introduceti probabilitatea a”",a

25 IF a<l1 OR a >= 1 THEN GO TO 20

30 PRINT AT 0,0; "Nr.de repetari n=";n;AT 1,0
“Probabilitatea a=";a

40 PRINT AT 21,9;"CORECT (d/n) ?": PAUSE O

S0 GO TO 60*(INKEY$="d”)+10*(INKEYS$="n")

60 LET p=EXP(-a)

70 IF n=0 THEN GO TO 100

80 FOR j=1 TO n: LET p=p*a/j: NEXT j

100 CLS : PRINT AT 11,0;"Probabilitatea ca intr-uxn
expe- riment repetat de n=";n;” ori sa se
produca un eveniment “dorit” cu probabilitatea
a=";a;" este deci " ~~ TAB 8;"pl=";p '

110 PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE O

120 G0 TO 10*(INKEY$="d")+130* (INKEY$S="n")

130 CLs : STOP

Pentru n=1 si a=0,9 rezultd p, =0,36591269

Exemnplul 14.46

8 REM legea lui Poisson (p2)

10 CLS : INPUT "Introduceti ar.de repetari a”,n
15 IF n<0 THEN GO TO 10

20 INPUT "Introduceti pmbabilitaton a",a

25 IF a<0 OR a >= 1 THEN GO TO 20

30 PRINT AT 0,1;"Nr.de repetari n=";n;AT 1,0;
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"Probabilitatea a=";a;AT 21,9;"CORECT (d/mn) 2?":
PAUSE 0

40 GO TO 60* (INKEYS$S="d")+10* (INKEY$="n")

60 LET p=EXP(-a)

70 IF n=0 THEN GO TO 100

75 LET c=p

77 FOR j=1 TO n: LET c=c*a/j

80 LET p=p+c

90 NEIXT j ,

100 CLS : PRINT AT 11,0;"Probabilitatea ca intr-un
expe- riment repetat de n=";n;" ori in timpul t,
sa se produca un eve- niment dorit cu
probabilitatea a=";" este p2=";p

110 PRINT AT 21,7;"ALTE VALORI (d/n)?": PAUSE 0

120 GO TO 10* (INKEY$="d")+130* (INKEYS$S="n")

130 CLSs : STOP

Pentru: a) n=5 si a=0,999 rezultd p,=0,99940888 -
b) n=3sia=0,7 rezuitd po=0,99424654

Exemplul 14.47 : legea normala
Fie x o variabild aleatoare distribuitd urmind o lege normala.

Dacda reprezinta un numdr real oarecare, probabilitatea p de a avea x <

a este numdrul dat de expresia:
1

a T

p= 12 J' Ax-m/s)’ dx  (m-media; s -abaterea medie pétratica)
S{2n

Dacd m=0 si s=1 legea se numeste centrald si redusa. Punind t=sx+m

se obtine

e/z)
| ﬁ'iJ oy
intrucit %re""’/’dt =0,5se obtine p=0,5 +—== J’: /2dt
‘x -0

(-2)/2

Fie z=(a~-m)/s; dupd dezvoltarea in serie a termenului € si
integrarea termen cu termen se obtine:



133

@ i i1
R
0 (2

J2= +1) jr 2l
(i
Notind  C;=(-1) ——— te scrie pentru | 2
: (2j+1)jt 2 o :
2i-1 2 1
B il iy e 2 0 G =y 2
it T F1 P ik it - v

8 REM legea normala (p)

10
20

30
40

50
52
53
54
55
56
80
20
100
110
120
130
140
150
160
170
180

190

CLS : INPUT "Introduceti media a",m

INPUT "Introduceti abaterea medie pa-(2sp)
tratica s",s

INPUT "Introduceti nr.a",a

: b

PRINT AT 0,0;"Media(21sp)m=";m; AT 1,0""Abaterea

medie patratica s=";s; AT 2,0; "Numarul(19sp)
a="za

PRINT AT 21,9;"CORECT (d/n) ?": PAUSE 0
GO TO 53*(INKEY$="d")+10*(INKEY$="n")

LET z=(a-m)/s

IF ABS{z)>4 THEN GO TO 160

LET n=10

IF ABS(z) >= 2 THEN LET n=25: GO TO 80
LET c=z

LET t=z

FOR j=1 TO n

LET c=-c*(2*j=1)*z*z/(2*%j*(2*j+1))

LET t=t+c

NEXT 3

LET p=0.5+t/SOR(2*PI)

GO TO 180

IF SGN(z)=-1 THEN LET p=0

IF SGN(z)=1 THEN LET p=1

CLS : PRINT AT 11,6;"Probabilitatea este ol
AT 13,10;"p=";p

PRINT AT 21,7; PAPER 5; INK 1;"ALTE VALORI

(d/n)?": POR x=1 TO 6: BEEP .05,10: BEEP .05,13:

NEXT x: PAUSE 0
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200 GO TO 10* (INKEY$="d")+210* (INKEY$="n")
210 CLsS : STOP

Pentru: a) m=10, s=2 sia=10 rezultd p=0,5

10
15

30
40
60
65
70
80
90
100
110
120

- 160
165

170
180
190
200
205
210
220

b) m=0, s=1 si a=2 rezuita p=0,97724987
c) m=25, s=5 gi a=18 rezultd p=080756659

Exempiul 14.48 : problema inversa si anume: fie p un numar
cuprins intre 0,0001si 0,9999; pentru ce valoare a ,

probabilitatea de a avea x<aestep ?

REM legea normala (problema inversa)

CLS : INPUT "Introduceti media m” ,m: INPUT
"Introduceti abaterea medie pa-(2sp)tratica s”,
s: INPUT "Introduceti probabilitatea p”,p
PRINT AT 0,0; "Media(21sp)m=";m; AT 1,0;“Abaterea
medie patratica s="s; AT 2,0 ;"Probabilitatea
(11sp)p=";p; AT 21,9;"CORECT (d/n) ?": PAUSE 0
GO TO 40* (INKEY$="d")+10*(INKEYS="n")

CLS : LET h=-4: LET b=4

i=l TO 15

calculul probabilitatii q de a avea x<=z
z=(h+b) /2

n=10

IF ABS(z2) >= 2 THEN LET n=25

LET c=z2

LET t=z

FOR j=1 TO n: LET x=-c*(2%j=1)*z*z/(2*j*
(2*3j+1)): LET t=t+c: NEXT j

LET g=0.5+t/SQR(2*PI)

REM bucla noua?

IF ABS(p-q) <= 10T(-6) THEN G0 TO 220

IF gq>p THEN LET b=z

IF gq<p THEN LET h=z

NEXT i -

REM editarea rezultatului

CLS : LET a=(z*s)+m

PRINT AT 11,0;"Numarul are valoarea a="; SGN

BEEZ
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a*INT(1000*ABS a)/1000

230 PRINT AT 21,7; PAPER 1; INK 6;"ALTE VALORI
(d/n)?”:BEEP .1,50: BEEP .1,40: BEEP .1,30: BEEP
.1,28: BEEP .1,10: BEEP .1,0: PAUSE 0

240 GO TO 10* (INKEY$="d")+250* (INKEY$="n")

250 CLS : STOP

Programul se bazeaza pe faptul cd p=0 pentru x < m—4s $i p=1 pentru x
> m+4s; prin urmare este suficient sd se calculeze numarul a intre
aceste doua valori prin dihotomie.
Pentru: a) m=0, s=1, p=0,97724987 rezuitd a=2

b) m=2, s=5, p=0,75 rezulta a=5,372

c) m=25, s=5, p=0,08756659 rezultd a=17,989

Exempiul 14.49 : legea Y2 (hi patrat)
Fie x > 0 o variabild aleatoare; daca aceastd variabild este distribuita

urmind legea xzcungradedelibenate, probabilitatea p de a avea x 2
a este data de relatia

1 X2 v2-1
A R S e L e
P=2m ['(n/Z)J:

unde: n2 1, I’ semnificd functia gamma definitad pentru x 2 0 prin
expresia:

r(x)= f et .t 'dt

Se demonstreaza ca I'(n/2) =(pz--1)! pentru n par, respectiv
r(n/2)=—=-——...=-=.T(¥/2) pentrun inpar si >=3,cu

r/2)=Jx
De asemenea se demonstreaza ca:

P =(£Jn/2 - e-a/z [1 +f: e"
4 %r(n/z)t kot (N+2)(n +4)....(n +2K) |
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Se pot folosi logaritmii pentru a calcula pe I'(n/2). Se noteaza:

Ck=ak/(n+2)(n+4)...(n+2k)

si atunci se obtine Cy=Cq.1a/(n+2k) pentruk 2 2, cu Cy=a/(n+2).
in program variabila k variazi de la 1 la 1000, dar programul se va opri

cind Cy 2 10-8.

8
10

25
30
40
‘45
50
60
70

100
105
110
120
130
155
160
170
180
190
200

210
220
225
230

REM legea hi patrat (p)

CLS : INPUT "Introduceti nr.gradelor de li-(2sp)
bertate n",n: INPUT "Introduceti nr. a",a: PRINT
AT 0,0:"Nr.gradelor de libertate n =";n: AT 1,0;
"Numarul (20sp)a=";a; AT 21,9;"CORECT (d/m) ?":
PAUSE 0

GO TO 30*(INKEYS$="d")+10*(INKEYS$="n")

CLS : LET m=n/2

IF m=INT(m) THEN GO TO 110

REM calculul lui L=LN gamma (n/2) pt.n impar
LET L=(LN(PI))/2

IF n=1 GO TO 160

FOR i=1 TO n-2 STEP 2: LET L=L+LN(i)-LN(2):
NEXT i

GO TO 160

REM calculul lui LN gama (n/2) pt.n par

LET L=0

IF n=2 THEN GO TO 160

FOR i=1 TO m-1 LET L=L+LN(i): NEXT i
REM calculul sumei s de la k=1 la k=...
LET c=1

LET s=1

FOR k=1 TO 1000

LET c=c*a(n+2*k)

LET s=s+cC

IF ¢ <=10T(-8) THEN Go TO 230

NEIXIT k

REM editarea rezultatului

CLS : PRINT AT 11,0;"Probabilitatea are valoarea
:"AT 13,7;"p=";S*EXP(m*LN(a/2)-(a/2)~L-LN(m));
AT 21,7; INVERSE 1;"ALTE VALORI (d/n)?": FOR w=
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=40 TO 50 STEP 11: BEEP .9,w: NEXY w: FOR r=20
TO -20: BEEP .05,r: NEXIT r: PAUSE 0

250 GO TO 10*(INKEY$="d")+260* (INKEY$="n")
260 CLS : STOP

Pentru: a) n=25, a=10 rezultd p=0,0033473589

b) n=4, a=5 rezultd p=0,7127025
¢) n=100, a=82 rezuita p=0,095025019

Exemplul 14.50 : problema inversa si anume: fie p un numar

cuprins intre 0 si 0,999; pentru care valoarea lui a probabilitatea de a avea
x<a este p ? Programul care urmeazd se bazeazd pe observatia ca

media si abaterea medie patratica a distributiei sint respectiv n siJZ—n :
prin urmare va rezuita practic p=1 pentru x > n+8+2n. Cum p=0 pentru
a=0 este suficient sd se determine a prin dihotomie intre 0 si n +8v2n.

8
10

15

25
30

40
55
60
70
80
90
100
110
120
130
140

REM legea hi patrat (problema inversa)

CLS : INPUT "Introduceti nr.gradelor de li-(2sp)
bertate n",n: INPUT "Introduceti probabilitatea
p",p: IF p>0.999 OR n<l THEN GO TO 10

PRINT AT 0,0:"Nr.gradelor de libertate n=";n; AT
1,0;"Probabilitatea p=";p; AT 21,9:\"CORECT
(d/n) ?": PAUSE 0

GO TO 30*(INKBY$="d")+10* (INKEY$="n")

PRINT AT 21,9;"(l4sp)”; AT 11,7: PAPER 5;INK
1;"Asteptati va rog !": LET h=0

LET b=n+8*SQR(2*n)

REM calculul probabilitatii de a avea x<=a

LET m=n/2

IF m=INT(m) THEN GO TO 140

LET L=(LN(PI/2))/2

IF n=1 THEN GO TO 190

FOR i=1 TO n-2 STEP 2

LET L=L+LN(i)-LN(2)

NEXT i
GO TO 190
LET L=0
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150
160
170
180
190
200
210
220
222
224
225

226
227
229
230

240
250
260
270
320

330

340
350

IF n=2 THEN GO TO 190
FOR i=1 TO m-1

LET L=L+LN(i)

NEXT i

LET a=(b+h)/2

LET c=1

LET s=1

FOR k=1 TO 1000

LET c=c*a/(n+2*k)

LET s=s+c¢C

REM editarea rezultatului

IF ¢ <= 10T(-8) THEN co TO 229

NEXT k

LET q=s*EXP(m*LN(a/2)~-(a/2)~L~LN(m))

REM bucla noua sau editarea rezultatului

IF ABS (p-q) <= 10T(-6) THEN GO TO 320

IF p<q THEN LET b=a

IF p>q THEN LET h=a

GO TO 190

CLS : PRINT AT 11,0;“Numarul are valoarea :"; AT
13,7;"a=";INT(1000%*a) /1000

PRINT AT 21,7; INVERSE 1l; FLASH 1; "ALTE VALORI
(d/n)?":FOR w=1 TO 1l: BEEP .0005,w+40: NEXT w:
PAUSE 0

GO TO 10*(INKEY$="d")+350(INKEY$="n")

CLS : STOP .

Pentru: a) n=5, p=0,1 rezuitia=1_353

b) n=10, p=0,5 rezuitd a=9,341
¢) n=30, p=0,005 rezuitd a=13,786
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15. APLICATII DE INTERES GENERAL

Prin programe de interes general se inteleg produsele software care nu
sint strict legate de o anumita profesiune sau un anumit domeniu de
cunoastere. Ele oferd solutii care intereseazd pe orice posesor de
calculatoare personale. Din aceastd categorie se prezintd 5 programe
comentate in cele ce urmeaza .

15.1. DIRECTORY

Sint dese situatiile cind un utilizator primeste o caseta inregistrata
cu programe pe calculator, care insd nu este insotitd de o figd in care sa
fie consemnate titlurile programelor, blocurile componente cu adresele si
iungimile lor, etc. Programul "directory” realizeaza acest deziderat.

Modul sau de utilizare este foarte simplu si anume :

- se incarca in memoria calculatorului programul “directory”;

- se porneste caseta cu programe si se lasd a se derula pind la

sfir;itul ei.

Pe ecranul TV se vor afisa informatiile dorite pentru orice bioc intilnit pe
caseta.

8 REM directory

10 CLEAR 26895: BORDER 0: PAPER 0: INK 7: CLS

20 DATA "55°,"62%,"0","221","33",%130~,°1058", 12",
s Lo Pl M el VR G b S

30 POR a=26986 TO 26999: READ a$: POKE a, VAL a$:
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40
50
60
80
150

160
170
180
190

R b -

200

210
300
310

320
500
520

530
540
550

560
600
610
620
630

640 FOR

650
660
670
680
690

NEXT a
DEF FN p(a): PEEK a+256*PEEK (a+l)
DEF FN a(p,c)=27000+17*(c-1)+170*(p-1)

LET p=1: LET c=1: LET g=300: POKE 27000,S5
GOSUB 500

RANDOMIZE USR 26986: GOSUB 780: IF PEEK FN
a(p,c)=5 THEN GO TO 150

GOSUB 600

GOSUB 800

IF c<10 THEN LET c=c+l1l: LET et=150: GO TO 200
IF c=10 THEN LET p=p+l: LET c=1: LET et=80:

GO TO 200

STOP

POKE FN a(p,c),5: POKE 26992,INT (FN a(p,c)/256)
¢ POKE 26991,FN a(p,c)—-256*INT (FN a(p.c)/256)
GO TO et

LET c=c~1: IF c=0 THEN LET p=p-1: LET c=10
IF p=0 THEN LET p=1: LET c=1: GOSUB 550:

GO TO 150 '

GO TO 170

REM titluri

CLS : PRINT PAPER 1;“"DIRECTORY(7sp)M.M.
POPOVICI®

PLOT 0,165: DRAW INK 2;255,0

PLOT 0,166: DRAW INK 2;255,0

INPUT ;:PRINT # 1; PAPER 1; TAB 25;“"PAGE ";p;
(" " AND p < 10)

RETURN

REM citirea

LET ad=FN a(p,c)

LET t=PEEK ad

DIM n$(10)

i=1 TO 10: LET n$(i)=CHR$ PEEK (ad+i):
NEXIT i

LET L=FN p(ad+ll)

LET s=FN p(ad+13)

LET X=FN p(ad+15)

GOSUB 700

GO TO 710
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700
701
702
703
710
720
730
740
750
760
770
780

805

810
820
830
840
850

860
870
880

890
900

910

920
930
840
950
960
970
1000
1010
1020
9999

PRINT "Prog. ": ; RETURN

PRINT "Num.A ": ; RETURN
PRINT "Chr.A "; : RETURN
PRINT "Bytes "; : RETURN

PRINT PAPER 1;n$; PAPER 0;

IF t=3 THEN PRINT s;",";L; : GO TC 770

PRINT L;

IF t>0 THEN GO TO 770

PRINT "/";X;

IF a >= 0 AND s<10000 THEN PRINT "/";s;

PRINT ~~: RETURN

BEEP .1,-16: BEEP .1,32: BEEP .1,31: BEEP .1,48:
RETURN

INPUT ; : PRINT #1; FLASH 1;" "; FLASH 0; PAPER
1; TAB 25;"PAGE ";p; (" " AND p<10)

FOR w=1 TO 180

IF INKEY$="" THEN GO TO 1000

LET a$=INKEY$: GOSUB 780

LET cc=c: LET pp=p

INPUT ; : PRINT # 1; FLASH 1;" "; FLASH 0; PAPER
1;"(1sp)Up(2sp)Top(2sp)Down(2sp)Quit”; TAB 25;
"PAGE "; ;p; (" "AND p<10)

IF INKEY$="" THEN GO TO 860

LET a$=INKEY$: GOSUB 780

IF a$="q" THEN LET p=pp: GOSUB 500: FOR c=1 TO
cc: GOSUB 600: NEXT c: LET c=cc: RETURN

IF a$=u" THEN LET p=p-1l: GO TO 920

IF a$="t" THEN LET p=1: GOSUB 920

LET p=p+1

IF p<l1l THEN LET p=1

IF p>pp THEN LET p=pp

GOSUB 500

FOR c=1 TO (10 AND p<pp)+cc AND p=pp)

GOSUB 600

NEXT c: GO TO 850

NEXT w

GOSUB 550

RETURN

STOP
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15.2. AGENDA TELEFONICA

Acest program este conceput pentru :

- crearea unei agende telefonice noi;

- introducerea de noi nume;

- afisarea de nume la cerere ;

- - listarea aifabetica a numeior ;

- stergerea memoriei.
Maodificind denumirile in mod corespunzator se poate transforma intr-un
ait afisier cu altd destinatie (de ex.: realizarea unei programoteci de
programe stocate pe diverse casete).

4 REM agenda telefonica
5 POKE 23658,8
10 BORDER 5: PAPER 5: INK 0: CLS
15 GO TO 360
20 DIM d$(100,32)
30 FOR d=1 TO 100
40 INPUT PAPER 6; INK 1; BRIGHT 1l; "NUMELE SI
PRENUMELE:" "LINE b$§
90 PRINT PAPER 7; INK 2; BRIGHT 1; AT 0,0; "NUMELE
ESTE:";INK 3 ~ b$
110 INPUT INK 1;BRIGHT 1;"(3sp)TELEFONUL si
PROFESIUNEA !"~ LINE c$
120 cLs
130 PRINT INK 2; AT 0,0;b$;" "; INK 1;c$
140 PRINT INK 3; " "TASTATI:" ; INVERSE 1l; PAPER 7;
" ENTER "; INVERSE O; PAPER 6;"DACA ESTE
O.K.!!!"™ ~ PAPER 7; ~ "TASTATI " ; INVERSE 1;
'**EX*«SENTER"; INVERSE 0;"pt. CORECTARE"
150 INPUT LINE e$: CLS
160 IF e$ < > "" THEN GO TO 40
170 LET d$(d)=b$+" "+c§
180 PRINT INK 3; ""TASTATI :"; INVERSE l; PAPER 7;
BRIGHT 1;" ENTER "; PAPER 6; INVERSE 0;"PT. NOUL
NUME,"; PAPER 7; INK 1l; BRIGHT 0;  "SAU ORICE
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190
200
210

215
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

370

380
390
400

405
410

417
418
419
420
422
425
430

TASTA PENTRU SORTARE !!"

PAUSE 0 : CLS

IF INKEY$="" THEN NEXT 4

PRINT PAPER 7; BRIGHT 1; INK 4;"A FOST SORTAT!":
PAUSE 100 4 &
POKE 23692,0

LET b=0

LET g=d

LET z=1

LET b=z+1

IF b>g THEN GO TO 330

IF d$(b)>d$(z) THEN GO TO 290

LET z=z2+1l: GO TO 250

LET q$=d$(z)

LET d$(z)=d$(b)

LET d$(b)=q$

GO TO 280

PRINT INK 2:;d$(9)

LET g=g-1

IF g>0 THEN GO TO 240

CLS : PRINT AT 1,5; PAPER 7; INK 3; FLASH 1;
"CONTINUTUL PROGRAMULUI"

PRINT INK 2; BRIGHT 1;  "1-CREAREA UNEI AGENDE
TELEFONICE (2sp)NOI"

PRINT INK 1; "2-INTRODUCEREA DE NOI NUME"
PRINT INK 3; "3-AFISARE DE NUME LA CERERE"
PRINT INK 2; "4-"; PAPER 7;"SAVE"; PAPER 6;

" PROGRAM"

PRINT INK O;  "S~-LISTAREA ALFABETICA A NUMELOR"
PRINT INK 2; "6-STOP!"; INK 1; BRIGHT 1;"PENTRU
CON"'INUARE TASTATI"; BRIGHT 0; TAB 10;

"< GO TO 360 >"

PRINT INK O; " "7-"; PAPER 7;"STERGEREA MEMORIEI"
PRINT INK 0; "8-INSTRUCTIUNI"

PRINT AT 20,6; " (APASATI 1... 8)"

PAUSE 0: CLS

IF INKEY$="8" THEN GO TO 4800

IF INKE¥$="7" THEN GO TO 600

IF INKEY$="1" THEN GO TO 200
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440
450
460
462
465

466

500

510
520
530
540

550
560

570
600

610
620
630
640

650
655

657

659
660
670
1000
4800

IF INKEY$="2" THEN NEXT d

IF INKEY$="3" THEN GO TO 500

IF INKEY$="4" THEN GO TO 998

IF INKEY$="6" THEN CLS:STOP

IF INKEY$="5" THEN FOR a=d TO 1 STEP -1:PRINT
INK 2;d$(a): NEIT a

PRINT INVERSE 1;"(7sp)SFIRSITUL LISTEI(7sp)":
PAUSE 0: CLS : GO TO 360

CLS : PRINT INK 1; BRIGHT 1;  ~“INTRODU NUMELE
SI PRENUMELE"

INPUT LINE a$: LET f=LEN a§

CLS : PRINT AT 0,0; "NUMELE CERUT :",a$

FOR a=1 TO d

IF d$(a)(TO f)=a$ THEN PRINT INK 2; d$(a)

(f+1 TO):PAUSE 0:CLS:GO TO 360

NEXT a

PRINT AT 21,0; INK 2; FLASH 1; BRIGHT 1;“ACEST
NUME NU ESTE IN MEMORIE !": PAUSE 0

GO TO 360

CLS : PRINT INK 2: BRIGHT 1; ~ "NUME DE
MODIFICAT?"

INPUT LINE a$: LET f=LEN a$

PRINT PAPER 7; INK 2; ““NUMELE :"~ a$

FOR a=1 TO d

IF d$(a)(TO f)=a$§ THEN PRINT INK 2; "d$§(a)
(f+1 TO): GO TO 657

NEXT a

PRINT AT 21,0: INK 2; FLASH 1; PAPER ;BRIGHT 1;
"ACEST NUME NU ESTE IN MEMORIE!": PAUSE 0:

GO TO 360

PRINT PAPER 7; INK 3; FLASH 1;"SINTETI GATA ?";
FLASE 0;" D/N"

PAUSE 0: IF INKEY$="d" OR INKEY$="D" THEN GO TO
660

GO TO 360

LET d§(a)=""

GO TO 360

STOP

cLS
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4820 PRINT AT 4,0; PAPER 3; INK 6;"(3sp)
INSTRUCTTIUN I(4sp)”

4840 PRINT AT 7,0; INK 2; PAPER 6;"(3sp)Acest program
este o "" AGENDA TELEFONICA"" (23sp)Pentru
apelare se tasteaza numele si prenumele
dorit(10sp)" - "(3sp)Daca din gresseala se
tasteaza ""6"" la OPTIUNI sau se iese din(2sp)
program, nu se apasa RUN, ci(4sp)"; AT 15,9;
INVERSE 1; FLASH 1;"(1lsp)< GO TO 360 >(1sp)"

4860 PRINT AT 17,7; PAPER 4; INK 7; FLASH 1;"APASATI
ORICE TASTA":PAUSE 0: CLS

4880 PRINT AT 7,0; PAPER 6; INK 2;" (4sp)Se pot

' introduce”; PAPER 3; INK 7; FLASH 1; BRIGHT 1;
»100"; FLASH 0; BRIGHT 0; PAPER 6; INK 2;"
numere de telefon. Rindul nu trebuie sa
depaseasca 32 caractere(5sp)"; AT 17,7; PAPER 4&;
INK 7; BRIGHT 1; FLASH 1;"APASA ORICE TASTA :
PAUSE 0: CLS

4900 CLs : GO TO 360

15.3. CALENDAR

Exista situatii cind este necesar sa se cunoasca in ce z a saptaminii cade
0 anumitd datd (de pilda aniversarea zilei de nastere a unui membru al
familiei) sau o anumita datd in ce Zi a sdptdminii a avut loc . De
asemenea, uneori este necesar sa se cunoasca numarul de saptamini si
zile - eventual ani - care se scurg intre doud date precizate. In aceste
scopuri a fost conceput programul urmator care afigeaza toate aceste
valori incepind cu anul 1583 porind de la faptul ca in octombrie 1582 a
fost introdus calendarul gregorian folosit si astazi.

148 REM calendar

150 cLs

220 PRINT AT 1,5;"(2sp)C AL E N D A R(2sp)"; AT
2,5;"19 taste E€": PAUSE 5: REM tasta 3 in modul
grafic

230 DIM c(24): DIM M$(12,12): DIM S$(7,9): DIM
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270
280
290
300

310

320

340
350
360
370
380
390

410
420

430

§8¢

470

490

500

H$(7,12): DIM P$(28,3)

RESTORE 280

DATA 0,31,59,90,120,151,181,212,243,273,304,334
DATA 0,31,60,91,121,152,182,213,244,274,305,335
DATA “IANUARIE(2sp)”","FEBRUARIE ", "MARTIE(4sp)",
"APRILIE(3sp)", "MAI(7sp)”,"IUNIE(5sp)",

“AUGUST (4sp) ", "SEPTEMBRIE", "OCTOMBRIE ",
"NOIEMBRIE ", "DECEMBRIE "

DATA "DUMINICA(2sp)","LUNI(4sp)","MARTI(5sp)",
*MIERCURI", “JOI(6sp)", "VINERI(3sp)",
“SIMBATA(2sp)"

DATA " (2sp)l(2sp)8 15 22","(2sp)2(2sp)9 16 23",
“(2sp)3(2sp)10 17 24","(2sp)4(2sp)6 13 20 27",
“(2sp)7 14 21 28"

BRER. ¢ 2 3l 3 e e

DATA " 29'1' 30"""!".'""1“"1”'

m -n'un'-n’nn’nn,wu'nn

FOR N=1 TO 24: READ C(N): NEXT N

FOR N=1 TO 12: READ M$(N): NEXT N

FOR N=1 TO 7:READ S$(N): NEXT N

FOR N=1 TO 7: READ N$(N): NEXT N

FOR N=1 TO 28: READ F$(N): NEXT N

PRINT AT 6,10; "OPTIUNI :"; AT 10,3;"1)0 LUNA
COMPLETA"; AT 12,15:"APASATI <1>"

PRINT AT 16,3;"2)TIMPUL INTRE 2 DATE:"; AT
18,15; "APASA <2>"

IF INKEY$="1" THEN CLS
IF IMKEY$="2" THEN CLS
GO TO 440

PRINT : PRINT : FOR N=1 TO 12: PRINT TAB 5;
M$(N); NEXT N

1 "PUT "CE LUNA DORESTI ? (INDICA NR.) " ,LUNA :
In2UT " DIN CE AN ? ",AN

IF LUNA<1 OR LUNA>12 THEN CLS : PRINT AT 12,0;
"DATE GRESITE! REIA !!!": PAUSE 200: CLS :

GO TO 470

IF AN<1 THEN CLS : PRINT AT 8,0 ; "REGRET! NU
SINT PROGRAMAT A CALCULA ANI ANTERIORI EREI
NOASTRE";

GO TO 470
GO TO 870
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510

520

530
540
550
560

570
580
590

600
610
620

630
640

650
660
670
680
690
700

710
720
730
740
750

760

AT 20,6;"APASA O TASTA ....": PAUSE 0: CLS :
GO TO 420

BORDER O: PAPER 0: INK 7: CLS : PRINT AT 0,0:
M$ (LUNA); AT 0,25;AN: PRINT "31 taste E!': REM
tasta 3 in modul grafic

IF AN<1583 THEN PRINT TAB 6; "CALENDARUL IULIAN":
PRINT: GO TO 540

PRINT TAB 5; "CALENDARUL GREGORIAN": PRINT

LET BIS=0

IF AN/4=INT(AN/4) THEN LET BIS=12

IF AN>1580 AND AN/100)=INT(AN/100) THEN LET
BIS=0

IF AN/400=INT(AN/400) THEN LET BIS=12

LET z=0

IF LUNA=4 OR LUNA=6 OR LUNA =9 OR LUNA=11 THEN
LET z=7

IF LUNA=2 AND AN/4 <> INT(AN/4) THEN LET 2=14
IF LUNA=2 AND AN/4 <> INT(AN/4) THEN LET z=21
IF AN > 1580 AND LUNA=2 AND AN/100=INT (AN/100)
LET z=21

IF LUNA=2 AND AN/400=INT(AN/400 THEN LET z=14
LET D=AN*365+INT( (AN-1)/4~-INT(AN/100)+

INT (AN/400)

LET D=D+C(LUNA+BIS)

LET D=INT(D/7)-INT(D/7))*7.1)

FOR N=1 TO 7

LET W=D+N

IF AN=1582 AND LUNA<10 THEN LET W=D+N-4

IF AN=1582 AND LUNA=10 THEN CLS : PRINT
"OCTOMBRIE 1582 A FOST INSTAURAT CALENDARUL
GREGORIAN. A AVUT NUMAI 21 ZILE, SARIND DE LA
JOI 5 LA VINERI 15": GO TO 770

IF AN<1582 THEN LET W=D+N-4

IF W>7 THEN LET W=W-7: IF W>7 THEN GO TO 720
IF W<l THEN LET W=W+7: IF W<l THEN GO TO 730
PRINT TAB 4;SS$(W);NS(N);FS(N+z)

PRINT TAB 4; INK W:"24 taste Bl": REM tasta 8 in
modul grafic

NEXT N
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770

780
790
800
810
820

830

840

850

860

870

880

890

PRINT AT 19,0;"LUNA ANTERICARA: A. URMATOAREA:
S.COPIE LA IMPRIMANTA: I.MENU:0.(10sp)
SFIRSIT:T."

IF INKEY$="A" OR INKEY$="a" THEN LET LUNA=LUNA-1
IF LUNA=0 LET LUNA=12: LET AN=AN-1

IF INKEY$="S" OR INKEY$="s" THEN LET LUNA=LUNA+1
IF LUNA=13 THEN LET LUNA=1: LET AN=AN+1

IF INKEY$="A" OR INKEY$="a" OR INKEY$="S" OR
INKEY$="s8" THEN GO TO 510

IF INKEY$="0" OR INKEY$="o" THEN BORDER 7: PAPER
7: INK O: CLS : GO TO 412

IF INKEY$="T" OR INKEY$="t" THEN BORDER 7: PAPER
7: INK O0: CLS : STOP

IF INKEY$="1I" OR INKEYS$="i" THEN COPY

GO TO 780

PRINT TAB 3; "DIFERENTA INTRE DOUA DATE": PRINT
TAB 3;"25 taste m": PRINT : REM tasta 3 in modul
grafic

PRINT "AMBELE TREBUIE SA FIE POSTERIOARE
CALENDARULUI GREGORIAN(ANUL 1582)": PAUSE 50
PRINT : PRINT "LUNA TREBUIE INTRODUSA PRIN NU-";
“"MARUL EI.......": PAUSE 50

900 PRINT : PRINT"ACEASTA PARTE A PROGRAMULUI NU.

910

920

930

940

950
960
270

CONTROLEAZA ERORILE.ZIUA,LUNA SIANUL TREBUIE
INTRODUSE CU MA- RE ATENTIE!!!!"

PRINT AT 20,5; FLASH 1;"APASA O TASTA OARECARE":
PAUSE 0

CLS : INPUT "PRIMA DATA: ZIUA? ";D1;” LUNA ?
“M1, "ANUL? *“;Al

INPUT "A DOUA DATA: ZIUA? “;D2;" LUNA? ";M2,
"ANUL ? “;A2

IF A1<1583 THEN PRINT AT 8,0; "DATE INCORECTE":
PRINT : PRINT :"AMBELE DATE TREBUIE SA FIE
POS~(1sp) TERIOARE ANULUI 1582": PRINT AT 20,5;
"APASA O TASTA OARECARE": PAUSE 0: CLS :

GO TO 420

LET DO1=D1: LET DO2=D2

LET AO1=Al: LET AO2=A2: LET MOl=M1: LET MO2=M2
LBT AT=A2-Al: LET MT=M2-M1
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980

990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090

1100
1110

1120

1130
1140

1150
1160
1170
1180
1190
1200
1210

1220

1230
1240
1250

1260
1270
1280
1300

IF MT<0 THEN LET AT=AT-1: LET MT=MT+12

LET S1=INT(D1/7): LET S2=INT(D2/7)

LET ST=S2-S1

LET BIS1=0

IF Al1/4=INT(Al/4) THEN LET BISl=12

IF A1/100=INT(Al/100) THEN LET BIS1=0

IF A1/400=INT(A1/400) THEN LET BIS1=12

LET BIS2=0

IF A2/4=INT(A2/4) THEN LET BIS2=12

IF A2/100=INT(A2/100) THEN LET BIS2=0

IF A2/400=INT(A2/400)THEN LET BIS2=12

LET D1=D1+A1*365+INT((Al-1/4)-INT(A1/100)+
INT (A1/400)

LET D1=D1+C(M1+BIS1)

LET DP1=INT((D1/7)~INT(D1/7))*7.1): IF DP1<1
THEN LET DP1=DP1+7

LET D2=D2+A2*365+INT((A2-1/4)~INT(A2/100)+
INT (A2/400))

LET D2=D2+C(M2+BIS2)

LET DP2=INT(((D2/7)-INT(D2/7))*7.1): IF DP2>7
THEN LET DP2=DP2-7

IF DP2<1 THEN LET DP2=DP2+7

LET DT=D2-D1

LET DPT=DP2-DP1

LET W=INT(DT/7)

IF DPT>7 THEN LET DPT=DPT-7: LET W=W+1

IF DPT<1 THEN LET DPT=DPT-7: LET W=W-1
PRINT "ZIUA DE ";S$(DP1): PRINT ;DO1;" " ;
M$(MO1l): PRINT "ANUL ";AO1

PRIWT : PRINT "ZIUA "S$(DP2): PRINT ;D02;" " ;
MS$ (¥02) : PRINT "ANUL “;A02

PRINT: PRINT : PRINT :"SINT:": PRINT

IF DPT=7 THEN LET DPT=DPT-7: LET W=W+1
PRINT INT(DT/7);" SAPTAMINI SI(2sp)"”:DPT;
» ZILE."

PRINT : PRINT"=";DT;" ZILE."

PRINT AT 20,9; "RELUATI(d/n)?; PAUSE 0

IF INKEY$="d" OR INKEY$="D" THEN GO TO 420
CLS : STOP
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15.4.

bioritmului unei persoane. Conform graficelor care vor fi afisate in urma

BIORITM

Dupd cum aratd numele, programul oferd date asupra

ruldrii programului, se vor determina stdrile emotionale fizice si
intelectuale ale unui subiect testat.

8 REM bioritm

10 CLS : BORDER 2: PAPER O: INK 7: CLS : PRINT AT

20
30

40
50
60
70
80
90
100

110

120
130
140
150
160
170
180
190
200
210

220

6,10; "<BIORITM>"

INPUT “"CUM VA NUNMITI ?",LINE Il$
PRINT AT 8,0;"Salut “;n$; AT 10,0"DATA NASTERII
?-

GOSUB 280: PRINT AT 10,19;d$: LET b$=d$: LET 3z=x

PRINT AT 12,0;"CE ZI DORINTI ?": GOSUB 280
PRINT AT 12,19;d$: LET d=x-3

INK 3: PRINT AT 15,0;"PINA LA ACEASTA DATA"
PRINT "AVETI ";d;" ZILE"

PRINT "ATI SERVIT “;3*d;" MESE,"

PRINT "SI ATI DORMIT TIMP DE " ~ 8*d;" ORE"
PRINT "Apasati ENTER pentru bioritm" ,LINE i$§.
PAPER 0: INK 6: BORDER 2: CLS

PRINT TAB 8; "BIORITM PENTRU:"

PRINT TAB 15-LEN n$/2; FLASHE 1;n$; FLASH 0; TAB
12-LEN b$/2; "NASCUT ";b$

FOR a=1 TO 255 STEP 9: PLOT a,73: DRAW 0,3:
NEXIT a

FOR a=1 TO 255 STEP 63: PLOT a,71: DRAW 0,6:
NEXT a

PLOT 127,0: DRAW 0,128

PRINT AT 21,0;"-14 zile"; TAB 22;"+14 zile"
PRINT AT 21,15-LEN d$/2;:s$

INK 3: PRINT AT 3,0;“EMOTIONAL": LET c=28:
GOSUB 380

INK 4: PRINT AT 3 11;"FIZIC": LET c=23:
GOSUB 380

INK 5: PRINT AT 3,20; "INTELECTUAL": LET c=33:
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GOSUB 380

230 PAPER 7

240 INPUT "Doriti reluarea programului? d/a”, LINE
as

250 IF a$="d" OR a$="D" THEN GO TO 10

260 BORDER O: PAPER 0: INK 7: CLS : PRINT AT 11,12;
FLASH 1;"BIORITM": STOP

280 DATA 0,31,28,31,30,31,30,31,31,30,31,30,31

290 INPUT "ANUL ?",y: LET x=356*y+INT(y/4)-
INT(y/100)

300 INPUT "LUNA(1-12)?",m:IF m<l OR m>12 THEN GO TO
300

310 RESTORE : FOR a=1 TO m: READ b: LET x=x+b: NEXT
a

320 LET L=y+4*INT(y/4) AND y <> 100*INT (y/100)

330 IF L AND m>2 THEN LET b=29

340 READ b: IF L AND m=2 THEN LET b=29

350 INPUT ("ZIUA(1l-";b;")?"),d: IF d<1 OR d>b THEN
GO TO 350

360 LET x=x+d: LET d$=STR$ d4d+"/"+STR$ m+"/"+STRS ¥y

370 RETURN

380 FOR a=0 TO 253: LET b=d-14+a/y

390 PLOT a,74+60*SIN(2*PI*b/c): DRAW 2,0

400 NEXT a

410 RETURN

15.5. CONVERSIE HEXAZECIMAL-ZECIMAL SI INVERS

O parte importantd din documentele care insotesc programele
elaborate de specialisti sau diversele articole din revistele de specialitate
consacrate calculatoarelor folosesc sistemul de numeratie hexazecimal.
Dupéd cum se stie acest sistem are baza b=16 si utilizeaza 16 simboluri
diferite pentru a reprezenta cele 16 cifre $i anume:

0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F
unde literele semnifica valorile:
A=10;B=11:C=12;D=13;E=14;F=I5.

intruct trecerea de la sistemul zecimal la cel hexazecimal si

invers implicd unele dificultdti apare ca necesard elaborarea unui
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program care sa fie folosit de utilizator in aceste scopuri.

10
12
14
16
18
20
38

39
40

42
&4
46
48
49
50

54
56

60
62

64

REM conversia heza-zecimal si invers

CLS : POKE 23658,8

RESTORE 18: DIM n(4): FOR F=1 TO 4: READ NUM
LET N(f)=num: NEXT F

DATA 4096,256,16,1

PAPER 0:INK 7: BRIGHT O: BORDER 0: CLS

PRINT AT 19,1: INK 7; PAPER 1;"CONVERSIE(2sp)";
AT 20,1;"HEXA <-->ZECINM"

PRINT # 0; AT 0,5; "PENTRU STOP TASTATI s "
PRINT AT 19,15; PAPER 4; INK 7; “H-CONVER.IN
ZEC. "; AT 20,15;"D-CONV.IN HEXA.(2sp)"”

PLOT 7,24: DRAW 106,0: DRAW 0,~-17: DRAW -106,0:
DRAW O 17

PLOT 119,24: DRAW 136,0: DRAW 0,~17: DRAW
-136,0: DRAW 0,17

PRINT AT 17,24; INK 0; PAPER 7; "OPTIUNI"

LET lin=5: LET 0$=INKEYS

IF INKEY$="S" OR INKEY$="s" THEN STOP

IF 0$="D" OR 0$="d” THEN GOSUB 76: PRINT AT
1,20;*IN"; AT 1,15; PAPER &6; INK 2; "HEXA"; AT
1,23; PAPER 6; INK 1;"2ECIMAL"; AT 18,2; PAPER
7; INK O;"TASTATI NUMARUL DORIT........"

GO TO 48

LET c=6: GOSUB 154: LET dec=0: LET ex=1l: FOF f=
LEN N$ TO 1 STEP -1: IF CODE N§(F)<48 OR CODE
N$(F)>57 THEN PRINT AT 16,5;"NU ESTE ZECIMAL":
BEEP 2,-20: PRINT AT 16,4; FLASH 0;"(15sp): GOU
TO 56

LET DEC=((CODE N$(F)—-48)*EX)+DEC: LET EX=EX*10.
'EXT F: GOSUB 128

1Ff lin <= 19 THEN GO TO 56

PRINT AT 20,4; PAPER 6;"TASTATI "B ": FOR f=1 TC
10: LET t$=INKEY$: NEXT f: IF t$="B" THEN FOR
£f=5 TO 19: PRINT AT f,21; PAPER 1;"(9sp)": NEXT
f; PRINT AT 20,4: PAPER 7;"(12sp)”: BEEP .02.40:
LET lin=5: GO TO 56

GO TO 62
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- 55-

68
70
72

74
8a
82
84

86
88
9a
92
94
96
98
100
102
104
106
108

110
112

Aiﬁﬁ c=4: GOSUB 154: FOR F=LEN N§ TOAl STEP -li

IF CODE N$(F)<48 OR CODE N$(F)>70 OR(CODE
n$(£)>57 AND CODE n$(£)<55) THEN PRINT AT 12,6;
"NU ESTE HEZA": BEEP 2,-20: PRINT AT 16,4; FLASH
Q;"(14sp)":G0 TO 66

NEZT F: GOSUB 104

IF lin <= 19 TEEN GQ TO 66

PRINT AT 20,4; PAPER §;"TASTATI "B ": FOR £f=1 TG
10: LET t$=INKEYS$: NBEXIT £f: IF t$="B" THEN FOR
£=5 TQ 19: PRINT AT £,21: PAPER 1;"(9sp)": NEZXT
£; PRINT AT 20,4; PAPER 7;"(12sp)": BEER.02,40:
LET lin=5: GO TO 66

GO TO 72

REM chenacr

BORDER 4: INK QO: PAPER 7: CLS

PLOT 0,175: DRAW 255,0: DRAW O,-175: DRAW
-255,0: DRAW 0,175

PLOT 7,136: DRAW 153,0: DRAW 0,-33: DRAW-153,Q:
DRAW 0,33

PLOT 166,137: DRAW 83,0: DRAW 0,-123: DRAW-83,0:
DRAW 0,123

PLOT 31,64: DRAW 41,0: DRAW 0,-9: DRAW -41,0:
DRAW 0,9

PLOT 87,64: DRAW 41,0: DRAW 0,-9: DRAW -41,Q:
DRAW 0,9

PRINT AT 1,1;"CONVERSIUNE :"; PAPER 7; BRIGHT 1;
AT 5,1;"Pt. reintoaxcera la"; AT 6,1;"MENU(lsp)
tastati "M® si "

PRINT BRIGHT 1; AT 7,1;"confirmati prin d/a"
FOR £=5 TO 13: PRINE AT £,21: PAPER 1; ERIGHT 1;
" ‘9.p) "

NEXT f£: PRINT PAPER 2; AT 14,4;"(4sp)"; AT
14,11; "¢lisp)"

RETURN

REM subrutina de calcul E-===2>3

LET h$=N$

IF LEN h$ <> 4 THEEN LET h$="0"+h$: GO TQ 108
LET dec=Q

FOR f£=1 TO 4
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114

116

118
120
122
124

126
130
134
136

138

140

142
144
146

148
150

152
156
160
162
164
166
168

170
172
174

176
178

IF CODE h$(£f)>47 AND CODE h$(f)<S58 THEN LET dec=

dec+( (CODE h$(f)-48)*N(f))

IP CODE h$(£f)>64 AND CODE h$(£f)<71 THEN LET dec=

dec+( (CODE h$ (£)-55)*N(f))

NEXT £

LET D$=STR$ DEC

PRINT INK 7; PAPER 2; AT 14,16-LEN D$;D$

PRINT AT l1lin,21: PAPER 1;INK 7; h$;*="; AT lin,
(31-LEN 4$);d4s

LET lin=lin+l: RETURN

REM conversie Z---->H

LET d=dec: LET h$=""

LET coc=INT(d/16): LET rest=d-16*coc

IF rest >= 0 AND rest<9 THEN LET h$=STR$ rest+h$

IF rest >= 10 AND rest <= 15 THEN LET h$=

CHRS (rest+55)+h$

IP coc <> 0 THEN LET d=coc: GO TO 136

IF LEN H$<4 THEN LET H$="0"+h$: GO TO 144

IF LEN H$>4 THEN PRINT AT 17,1;H$;”" "; PAPER 3;

FLASE 1;”IN AFARA LIMITELOR”: FOR PF=-20 TO 40:

BEEF .02,PFP: NEXT F: PRIKNT AT 17,2; PRPER 7:;

FPLASE 0;"(17sp)”: RETURK

PRINT AT 14,11; INK 7: PAPER 2;" " ;k§

PRINT AT liu, 26-LEN n$; INK 7; PAPER 1; a$;"=":

h$: LET lin=lin+i: RETURN

PRINT h$: GO TO 134

REM rutina de scriere

LET n$="" ‘

LET k$=INKEYS$: IF k$="" THEN GO TO 162

IF k$="M" OR INKEY$="m” THEN GO TC 182

IF CODE k$=13 THEN RETURN

IF LEN n$=0 PRINT AT 14,11; PAPER 2;
(4sp)”; AT 14,4;" ~

LET N$=N$+k$

IF LEN N$>C THEN GO TO 160

BEEP .1,20: PRINT PAPER 2; INK 7; AT 14,9-LEN

n$;n$ :

IF LEN nS<c THEN GO TO 162

PRINT AT 14,16-LEN n$; PAPER 2; INK 7;n$
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180
182
184

186
187
188

GO I0 162

PRINT AT 20,5; FLASE 1l;"MENU (d/n)2"

POR F=1 TO 5: 3EE? .01,F: LET t$=INKEY$: NEIXIT F:
IF ¢$§="¥%" OR t$="m"” THEX FOR F=1 TO 5: BEE?P
.05,F: NEIT F: PRINT AT 19,11;"(9sp)"“: GO TO 160
IF €$="D" OR t$="d" THENX RUN

IF INKEY$="N" OR INKEY$="n" THEN CONTINUE

GO TO 1384

Pentru:a) 163847=40004; b} 23760z=5CDQy; c) 32768z=8000;
d)40000z= 9C40y ; e) 655357 = FFFFy.
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16. PROGRAME DE DIVERTISMENT (JOCURI)
16.1. PRELIMINARN

Programele de divertisment pe calculator reprezintd o categorie
aparte de programe cu 0 mare audientd la utilizatorii de orice virstd
Realizate de echipe de profesionisti in informaticd, reuniti sub diverse
firme producdtoare de jocuri aceste programe solicitd gindirea,
manipularea rapida si imaginatia celor care le joacd, elemente care le
conferd un plus de activitate. Unele dintre aceste jocuri ating aproape
perfectiunea in ceea ce priveste imaginea dinamicd, fondul muzical,
coloritul si complexitatea scenariului, motiv pentru care sint asemuite cu
desenele animate din cinematografie.

Subiectele acestor jocuri si caracteristicie lor (numdr de
participanti - joc individual, in echipe sau contra calculatoruiui, mulfimea
si aspectul personajelor, multitudinea ecranelor in succesiunea jocului,
s.a.) fac aproape imposibild o clasificare riguroasd a acestor programe.
Cu toate acestea, se pot considera conventional douda categorii
principale si anume:

~ a) jocuri conversationale, in care, jucdtorud este solicitat si
gaseasca solutii la situatiile oferite si care, de reguld, necesitd rdspunsuri
la intrebdri privind deplaséri la nord, sud, vest, stinga, dreapta, sus, jos si
uneori declansarea unui tir (fire-foc);

b) jocuri neconversationale de tip:

- static , cind se solicitd abilitatea manuald, atentia si
perspicacitatea jucatorului;
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- dinamic , la care sarcinile precizate necesitd spirit de
observatie, abilitate in minuirea migcarilor personajului central al jocului si
elemente de decizie.

16.2. LOGICA JOCULUI

Orice joc se construieste pe baza unui “road mapping’, adic:
pe o descriere generald alcatuitd pe raspunsurile la o serie de intrebari
dintre care cele mai importante sint urmatoarele:

1) Care este scopul jocului ? (ex: dezvoltarea logicil, a spiritului
de observatie, a rapidititii migcarilor utilizatorului, etc.)

2) Citi jucatori vor fi implicati si care este rolul calculatorului in
acest sens? (de pilda calculatorul poate fi adversarul utilizatorului daca
jocul este de sah sau de tenis).

3) Care este scenariul jocului ? La aceastd intrebare se vor face
referiri la:

- numérul personajelor care, aldturi de personajul principal,
participd la joc si cum se dispune aparitia lor in succesiunea
evenimentelor jocului;

- numarul de ecrane care se succed si scopurile lor, numdérul
personajelor implicate, paleta coloristica si muzica aferentd; .
- conditiile a céror indeplinire permite trecerea la ecranul urmétor.

4) Cum se sfirgseste jocul si se materializeazd reusita ,respectiv
cum se trece la reluarea sau abandonarea jocului 7

Este de remarcat cd firmele producdtoare de jocuri lanseaza
concursuri pentru scenarii si apoi un scenariu aprobat este incredintat
unei echipe formate din programatori, matematicieni, graficieni,
muzicieni, psihologi, etc. a cdror activitate comund se soldeaza intr-un
program cu secvente diferite la acelasi ecran intermediar, care se
tasteazd in etape succesive pe grupuri de subiecti ce se manifesta critic,
reusind prin sugestii si contribuie la perfectionarea programului. in final,
programul este lansat pe piatd in forma consideratd cea mai adecvata
scopului propus.
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16.3. NOTIUNI SUMARE DESPRE ANIMATIE

A scrie despre animatie pe caltulghdr este o incercare temerara
decarece, pind in prezent, nu s-au publicat "secretele” unor astfel de
programe ultra performante. Mai mult decit atit, fiecare joc dispune de
protectii din ce in ce mai sofisticate pentru a se impiedica “furtul de
inteligentd”. De aitfel, jocurile nu se scriu niciodata in BASIC ci numai in
fimbaj de asamblare care realizeaza viteze de deplasare si ritmuri in
succesiunile de imagini net superiocare, mqa!ﬂeﬁldcursivesc nu
“intrerupte” ca in BASIC.

Din aceste motive, ceea ce se prezintd in continuare sint numai
- unele sugestii la indemina utilizatorului care foloseste in exclusivitate-
limoajul BASIC.

a) Cum se deplaseazi gleator o mulfime de

(ig.16.1) care apar aleator pe ecran s$i se
deplaseazd dinspre partea infericara spre cea
superioard a ecranului.

Pozifile aleatoare pot fi realizate utilizind
~ functia RND . Astfel in secventa de program care
urmeazi:

Iiiew-mmmeammrmﬂmsemmsﬁndn
modul grafic litera A);

- linille 40-90 definesc pozilionarea aleatoare a unei multimi de
extraterestri in continud avansare.

4 FEM extraterestri

10 E RDER O: PAPER O: INK 7: CLS : RESTORE 30

20 FPGL i=0 TO 7: READ a: POKE USR "a"+1,a: NEXT i

30 60,126,21%9,255,169,165,165,36

40 LET z=7: LET x=0: LET xz=x+1

30 IF SCREENS$(0,z) <> "A" THEN GO TO 40: tasta
A in modul grafic A

60 BEEP .2,-30 ;

70 LET a=INT(RND*30): LET b=INT(RND*29)
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80 PRINT AT 21,a;"A";AT 21,b;"A": REM tasta A in

modul grafic

90 POKE 23692,255: PRINT
100 IF INKEY$="" THEN GO TO 40

- liniile 30-80 permit migcarea tunului pe
orizontald folosind tastele 5-stinga si respectiv
8-dreapta;

b) Cum se efectueaza operatiunea foc’

Se considerd cazul unui "tun” (definit .ESaeo.a-

pe tasta F) care poate emite raze laser. In [ 1:
programul urmétor: 16
- liniile 1000-1040 definesc tunul cu imaginea L .
din fig.16.2; b

Fig 16.2 Tun

- liniile 500-525 determind aparitia razei laser.

8
10
20
30
40

50
60

70
80
500
510
515
520
525
1000
1010
1020
1030
1040

REM tir cu laser

BORDER O: PAPER O0: INK 6: CLS

GOSUB 1000

LET J=8

LET J=J+(INKEY$="8" AND J<29)-(INKEY$="S" AND
J>0)

IF j<0 THEN LBT §=0: IP J>19 LBT J=19
PRINT AT 20,j;"(1sp)F(lsp)": REM tasta F in
modul grafic

IF INKEYS$ ="0" THEN GOSUB 500

G0 TO 40

BRIGHT 1: PLOT 8*J+11,14

DRAW 0,154

PLOT INK 1;8*J+11,1

DRAW INK 1;0,151

BEEP .01,26: RETURE"

FOR I=0 TO 7: READ A

POKE USR"F"+I,A

NBXT I

DATA 0,0,16,16,56,56,238,238

RETURN

‘
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¢) Cum se realizeazd animarea unui personaj .

. Se presupune cé personajul ce se doreste animat este un iepure
si ca animatia trebuie insotitd de un fond muzical vesel. Programul care
urmeazi oferd o solutie posibild. intrucit Iectura programului nu este
Ms-aramm:atlaconmealum :

6000 REM iepuras animat pe fond muzical

6005 CLEAR (USR"a”)-100: DIM a$(2): DIM b$(2): LET
a$(1)="A": LET a$(2)="C": LET b§(1l)="D": LET
b$(2)="B"

6010 RESTORE 6030: LET z=(USR"a")-99

6020 LET g=0: FOR i=z TO z+28

6025 READ j: POKE i,j: LET g=g+j: NBXT i

6226 FOR i=USR "a” TO USR "h"+7

6028 READ j  LET g=g+l:{ POKE i,j: NEXT i

6030 DATA 199,17,16,2,38,1,58,72,92,31,31,31, 14,254,
238,16,237,121,67,16,254,37,32,244,1 ;

6050. DATA 21,32,232,251,112,154,159,61,93,117,124,56,
8,62,93,157,21,116,119,7,14,89,249,188,186,174,
62,28,16,124,186,185,168,46,238,224,255,255,3

9301 PAPER 1: BORDER 1: CLS ,

9309 PRINT FLASH 1; INK 6; OVER 1: AT 1,0;"16 litere
A 16 litere D": INK 4: :REM tastele A si D in
modul grafic

9311 POR j=28 TO 166 STEP 4: PLOT O,j: DRAW 70,-3:
DRAW 90,3: DRAW 94,-3: NEXT j: POKE 12,243

9313 INK 6: FOR j=3 TO 18: PRINT AT j,11;"(1lisp)":
NEXT 3

9315 FOR j=20 TO 126 STEP 6

" 9320 PLOT 150-3/2,48~-3/5: DRAW j*.7,5: DRAW 5, «-()+5;
IMAW -(j*.7+7),0: NEXT j

9330 IR j=120 TO 255 STEP 6

9332 PLOT 150-j/2,48-j/5: DRAW j*.7+7,0: NEXT j: POKE
z+29,201

9607 FOR a=1 TO 32: BEEP.00S,a+1/a: NEXT a: PRINT #1;
TAB 7; PAPER 3; INK 7;"APASATI TASTA O!”

9608 FOR m=0 TO 12 STEP 12: RESTORE 9642: FOR k=1 TO
33:FPOR L=1 TO 2: PRINT AT 19,2;a$(L); AT 20,2;
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b$(L): READ j: BEEP .0S,m+j: BEEP .0S,m+j+12:
NEXT L: IF INKEY$="° THEN NEXT k: NEXT m: GO TO
9608 ‘

9642 DATA 2,2,0,0,4,4,7,7,12,11,9,9,7,7,4,7,7,7,12,12,

12,12,14,14,12,14,16,16,14,14,12,12,12,12,16,16,
14,14,12,12,9,9,7,7,4,4,2,0,0,0,7,7,7,7,7,7,7,7,
9,9,11,11,12,12,12,12

9650 IF INKEY$="0" THEN STOP

16.4. EXEMPLE DE JOCURI

Cu toate limitele impuse de limbajul BASIC, se pot concepe si in

acest limbaj jocuri atractive cum sint cele care urmeaza .

16.4.1. METEORITI

10
30
40
50
60
100
110

120
130
140

150

160
170
180
1000
1010
1020

REM meteoriti

GO TO 3500

DIM y$(1)

BORDER O: PAPER O: INK 7: CLS

LET m=0

LET nf=1

LET b$="(1lsp)BAZA(lsp)”: LET e=0

LET v=0: CLS

LET a$="(S5sp)C(Ssp)C(Ssp)C(Ssp)C(Ssp)C(2s8p)":
REM tasta C in modul grafic

FOR i=1 TO 50: PLOT 255*RND,159*RND: NEXT i

PRINT AT 1,0;a$

LET £=9: LET b=5: PRINT AT 20,18-LEN b$; PAPER
6; INK 2;b$ PAPER O0;" "

PRINT AT 21,0;"(3sp)Scor=";e; TAB 12;"Maxim=";m;
TAB 24;"Cursa ";f

LET s=19: LET o=15

PRINT AT s,0;"A": REM tasta A in modul grafic
PAUSE O

IF nf>2 THEN LET a$=a$(27T0)+a$(l)

PRINT AT 1,0;a$: LET ol=o: LET sl=s

LET o=o+(INKEY$=r$ AND o0<31)-(INKEY$=L$ AND o>0)
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1030
1040

1050

1060
1070
1080
1090
1100
1110
1120
2000
2020
2020
2030

2040
2050
2060
2070
2080
2090
2500
2510

2520
2530
2535
2540
2550
2560
2600

2610
2620
2630
2640

LET s=s-1

PRINT AT s,0;"A";AT sl,0l1;"” ": Rem tasta A in
modul grafic

IF s8<18 THEN PRINT AT sl+l,0l;" ": IF s>2 THEN
PRINT AT s+l,0: BRIGHT 1; INK 2;"B":REM tasta B
in medul grafic

IF s>2 THEN GO TO 1000

IF CODE a$(o+l) <> 146 THEN GO TO 2000

LET a$(o+1l)=" ": LET b=b-1: BEEP .2,50

PRINT AT s-1,0;" *

LET e=e+10

IF m<e LET m=e

PRINT AT 21,8;e; AT 21,18;m

LET o0l=0: LET sl=s

LET o=c+(INKEY$=r$ AND 0<31)-(INKEYS$=L$ AND o>0)
LET s=s+1

PRINT AT s,0;"A";AT sl,ol;" ": REM litera A in
modul grafic

IF s<19 THEN GO TO 2000

LET f=f-1: PRINT AT 21,30;f

IF ATTR(s+1,0) <> 50 THEN LET v=2

IF £f=0 AND b>0 THEN LET v=1

IP b=0 GO TO 2600

IF NOT v THEN BEEP .5,30: PAUSE 50: GO TO 1000
PRINT INK 6; BRIGHT 1; AT 10,10;*N-AI REUSIT"
PRINT INK 4; BRIGHT 1; AT 12,11 ; ("AI CA2UT" AND
v=2); ("SFIRSITUL CURSEI" AND v=1l)

LET i=10*RND: BEEP 1,i: BEEF 1,i-5

PRINT AT 16,7;"INCA O DATA (d/n?)"

PAUSE 0

TF INKEYS$="n" THEN STOP

. ¥ INKEY$="" THEN GO TO 2540

CLS : GO TO 50

PRINT AT 10,11; PAPER 7*RND; INK 9; FLASH 1;
"FELICITARI"

LET e=e+(50*f)+50*nf: IF m<e THEN LET m+e

LET nf=f+1 ;

IF nf=5 OR nf=6 LET b$=b$(TO LEN b$-1)
FOR i=1 TO 200: NEXT i
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2650 Go TO 100

3500 BORDER 1: PAPER O: INK 7: CLS : PLOT 0,0: DRAW
0,175: DRAW 255.0: DRAW 0,-175

3510 FOR i=1 TO 120 STEP 5: PLOT O0,i: DRAW 255,-i:
PLOT 0,i-175: DRAW 255-i,i: PLOT i,175: DRAW
255-i,-i: NBIT i

3600 PRINT AT 10,12; INK 2; "METEORITI"

3610 INPUT "DORITI INSTRUCTIUNI(d/n)?";y$

3620 IF y$ <> "d" THEN GO0 TO 4060

4000 BORDER 3: PAPER 5: INK 0: CLS : PRINT AT 0,11,
FLASH 1;"METEORITI":AT 21,4: FLASE 0; PAPER 6;
INK 1;"APASA O TASTA OARECARE"

4005 PRINT AT 3,1; PAPER 6; INK 0;"MISIUNEA:"; PAPER
S; INK 2;"colectarea a 5 meteo-riti”

4010 PRINT AT S,1;"Dispui de 9 incercari.”

4020 PRINT AT 7,1;"Pentru fiecare meteorit capeti
(2sp) 10 puncte,iar pentru reusita un premiu."”

1030 PRINT AT 11,0;Tu hotarasti momentul primei
(4sp)decolari(dar numai aprimei)”

4040 PRINT AT 15,1;"Dupa fiecare zbor trebuie sa te
intorci la BAZAIl!l! "

4050 PRINT AT 19,1;"De asesmenea,trebuie sa dirijesi
miscarile navei.": PAUSE 0

4060 CLS : PRINT AT 18,7;TASTE DE CONTROL": INPUT
“Alege tasta pentru “stinga’= ";L$

4070 IF L$="" THEN LET L$="S"

4080 PRINT AT 21,1;"Stinga= ":L$

4090 INPUT "Alege tasta pentru “dreapta” = ";z$

4100 IF r$="" THEN LET r$§="8"

4110 PRINT AT 20,16; "Dreapta=";r$

4120 PRINT # O;"Apasa o tasta cind putem incepel”

4130 PAUSE 0

5000 RESTORE 51C0

5010 FOR i=0 TO 23: READ j: POKE USR"a"+i,j: NEXT i

5050 GO TO 20

5100 DATA 24,24,24,60,60,126,126,126

5110 DATA 8,24,28,60,60,28,24,8

5120 DATA 129,66,40,0,0,40,66,129
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Scopul jocului este sd se culeaga meteoriti pentru a fi adusi la
baza de cercetare stiintifica. Utilizatorul trebuie sa-si precizeze tastele de
control pentru deplasarea navei la stinga si la dreapta (in lipsa optiunii
calculatorul impune tastele 5 si respectiv 8). Se dispune de 9 incercari,
reusitele fiind punctate.

16.4.2. JOC LOGIC SI DE INDEMINARE

Jocul constd in a ordona crescator numerele 7 ... 36 folosind
tastele: o=stinga: p=dreapta; g=sus si a=jos.

1 REM joc logic si de indeminare

3 BORDER O: PAPER O: INK 7: CLS : PRINT AT 12,6;
“INDEMINARE"

S PRINT # 0; AT 0,4; PAPER 6: INK 2; FLASH 1;
"APASATI O TASTA OARECARE": PAUSE 0

10 DIM a$(2)

15 RESTORE : GOSUB 8000

20 LET j=0: LET k=0: LET jl1=0: LET kl1=0

30 LET as$=""

85 PAPER 4: BORDER 4: CLS

90 PAPER 5: INK O

100 LET n=0: FOR x=1 TO 6; FOR y=1 TO 6: LET n=u+l:
LET j=(x*3)+1 :LET k=(y*4)

110 PRINT AT j,k;"ABBC"; AT j+1,k;"D(2sp)E";AT j+1,
k+l;n;; AT j+2,k"FGGH": NEXT x: REM tastele
majuscule in modul grafic

120 PRINT AT 0,4;"AB21 litere BC": REM toate in
modul grafic

13 PRINT AT 1,4;"DASTEAPTA! (2sp)MA ARANJEZ!E: REM D
si E in modul grafic

135 PRINT AT 2,5;; "s=stop”

140 PRINT AT 2,4;"F21 litere GH": REM toate in modul
grafic

150 LET x=6: LET y=6: LET x1=6: LET yl=6: GOSUB 2000

160 GOSUB 1500

170 PRINT AT 1,4;"Do=st;p=dr(2sp)g=sus:a=josE":
.PRINT # 0;AT 0,0; PAPER 7; INK 2; FLASH
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1; "ORDONEAZA IN ORDINE CRESCATOARE!": REM

literelel D si E in modul grafic
180 PRINT AT 2,4;"721 litere GHE": REM toate in modul

grafic

1000 IF INKEY$="" THEN GO TO 1000

1005 IF INKEY$="S" GR INKEYS="s" THEN STOP

1010 LET y=y+(INKEY$="p" AND y<6)-(INKEY$="o" AND
y>1)

1020 LET x=x+(INKEY$="a" AND x<6)-(INKEY$="q" AND
x>1)

1030 GOSUB 2000: GO TO 1000

1500 INK O: PAPER 5§

1510 FOR n=1 TO 500: LET g=INT(RND*4)+5

1520 LET y=y+(qg=5 AND y<6)-(q=8 AND y>1)

1530 LET x=x+(g=7 AND x<6)=-(g=6 AND x>1)

1550 GOSUB 2000

1560 NEXT n: RETURN

2000 LET j=(x*3)+1l: LET k=(y*4)

2005 LET jl=(x1#3)+1: LET kl=(yl*4)

2010 LET a$(1)=SCREEN$(j+1,k+1l): LET a$(2)=SCREENS
(3+1,k+2)

202C PRINT INK 0; AT j1,k1;"ABBC"; AT jl+1,kl;
"D(2sp)E”; AT jl+1,kl+l;a$; AT j1l+2,kl;"FGGH": .
REM majusculele in modul grafic

2030 PRINT PAPER 0; AT j,k;"(4sp)”; AT j+1,k;" (48p)";
AT j+2,kz"(4sp)"

2050 LET xl=x: LET yl=y

2060 RETURN

7000 PAPER 4: BORDER 4: INK 0: CLS

8000 FOR n=USR "A" TO USR "h"+7: READ u: POKE n,u:
NEXT n '

8010 RETURN

9000 DATA 255,255,224,192,192,192,192,192,255,255,
0,0,0,0,0,0,255,255,7,3,3,3,3,3,192,192,192,
192,192,192,192,192,3,3,3,3,3,3,3,3,192,192,
1%2,192,192,224,2355,255,0,0,0,0,0,0,255,255,3,
3,3:3,.3,7,255,255%

9998 STOP
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16.4.3. BALISTICA

Jucéatorul trebuie sa arunce o bild intr-o {inta, apreciind distanta la

care se afia tinta in raport cu locul de lansare al bilei; el dispune de 10
incercdri, reusitele fiind punctate.

5
10

20

30

40

60
70

8

90
100

REM balistica

BORDER 6: PAPER 6: INK 1l: CLS : GOSUB 290: PRINT
AT 0,10; "BALISTICA" ~"Trebuie sa precizeze
distanta” """ (Min 200 m-max 450 m pentru” ™" a
arunca bila in tinta "~ 7" Ai la dispozitie 10
bile..."

FOR r=1 TO 4: BEEP .3,24 BEEP .3,12: NEXT r: FOR
r=1 TO 2: FOR n=0 TO 36 STEP .5: BEEP .005,n:
NEXT n: PRINT AT 18,5;:APASA O TASTA OARECARE":
PAUSE 0: CLS : LET bile=0: LET hi=0: LET sc=0:
LET b$=""

PRINT PAPER 4; INK 1; AT 0,0;"31 litere C"; AT
21,0;"31 litere C": REM litera C in modul grafic
FOR m=0 TO 9: PRINT PAPER 4; INK 1; AT n,0;"C":
NEXT n: FOR n= 17 TO 21: PRINT PAPER 4; INK 1;
AT n,0;"C": NEXT n: FOR n=0 TO 21; PRINT PAPER
4; INK 1;APT n,31;"C": NEXT n: REM litera C in
modul grafic

FOR n=17 TO 20: PRINT PAPER 2; INK 1l; AT n, .;"30
semne H* NEXT n: REM tasta S cu CS+SS si tasta
PRINT INK O; AT 5,9;"A"; AT 5,10;"AAA"; AT 5,15;
"AA": REM tasta A in modul grafic

PRINT BRIGHT 1; AT 18,6;"200"; AT 18,14;"300";
AT 18,25;"400"; AT 20,10; " (2sp)TINTA(2sp) "

LET f=(RND*18)+10: FOR n=6 TO 9: PRINT PAPER 2;
INK 1;AT n,1;"30 litere S$": NEXT n: PRINT AT

-7,4;"10 BILE PENTRU 10 PUNCTE": REM litera S in

modul grnfj.c :

FOR n=10 TO 16: PRIMI)!KO Al'nZ"‘_": NEXT n
PRINT AT 14,1; INK O;"A" ;AT 15,1;"B": PRINT '
PAPER 2; INK O0; AT 15,2;"E": REM literele A,B,E

 im modul grafic
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110
120
130

140

150

160
170

180
190
210

220

240
250
255
270

280
290

IF bile=9 GO TO 230

LET bile=bile+l: PRINT AT 1,1: PAPER 7: INK 1;
"BILE:";bile; AT 3,9;:PUNCTAJUL=";sc; AT 1,9;
"SCOR-MAX=";hi; AT 1,21;"(2sp)";b$

INK O0: PRINT AT 15,f;"CD": LET p=40: INPUT
“DISTANTA ?(200-425",rng

IF rng>425 PRINT FLASH 1; INK 0; AT 15,4;
"DISTANTA MARE !!!": PAUSE 150: PRINT PAPER 6;
AT 15,5;"(20sp)": GO TO 130

IF rag<200 THEN PRINT FLASH 1; INK 0; AT 15,4;
"DISTANTA MICA !!!”: PAUSE 150: FLASH 1l: PRINT
PAPER 6; AT 15,5;"(20sp)": GO TO 130

PRINT AT 9,2;"DISTANTA =";rng

LET a=rng*COS(PI*p/180): LET b=rng*SIN
(PI*p/180): POR x=0 TO b/16 STEP.5: LET c=.01*
(b*x-16*x*x) '

IF a*x>6200 THEN GO TO 220

PLOT PAPER 6; INK 0; .04*a*x+12,4*c+50: BEEP
.00S,c+25: NEXT x

IF ABS (A*b/3200-f)<1 THEN GO TO 220

PRINT AT 9,16: FLASH 1;"PIERDUT": BEEP .5,-20:
PAUSE 150: CLs : GO TO 30

PRINT AT 10,10; INK O; FLASH 1;"AI REUSIT!!":
FPOR N=10 TO 20: BORDER 1: BORDER 2: BORDER 3:
BORDER 4: BORDER 5: BORDER 6: BEEP .03,N:: NEXT
N: LET sc=sc+l: PAUSE 50: CLS : GO TO 30

IP sc>0 AND hi<sc THEN LET hl=sc; CLS : GO TO
260

PRINT FLASH 1;AT 5,2;"JOCUL S-A TERMINAT"; FLASH
0; "ALT JOC?(D/N)": INPUT a$

IF a$="d"” OR a$="D" LET sc=0: LET bile=0:
CLS : GO TO 30

IF a$="n" OR a$="N" THEN CLS : PRINT AT 14,8;"LA
REVEDERE!!!”: STOP

PRINT AT 5,2;"CEL MAI BUN SCOR "; AT 7,3;"SCRIE
NUMELE(max 8 litere)”: INPUT b$§

LET bile=0: LET sc=0: CLS : GO TO 30

FOR i=1 TO S5: FOR n=0 TO 7: READ a: POKE USR
CHR$ (i+143)+n,a: NEXT n: NEXT i: RESTORE 300
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300
310
320
330
340
350

DATA 56,56,60,56,56,112,112,127

DATA 248,248,248,248,112,112,112,112
DATA 192,192,96,96,48,48,255,255
DATA 3,3,6,6,12,12,255,255

DATA 3,6,48,48,96,192,255,255
RETURN

16.4.4. ROBOT

Scopul jocului este ca robotul sa curete ecranul in timpul cel mai

scurt. Tastele cu care se comanda deplasarea robotului sint 5, 6, 7, 8 .
Dupéd terminarea curatirii unui ecran se apasa S, calculatorul intrebind
daca se doreste acelasi ecran sau schimbarea lui. Jocul se incheie dupa
5 misiuni de curdtire a ecranului, afisind punctajul si timpul consumat.

3
5
10
13

14

15
20

REM robot

BORDER 5: PAPER 5: INK 1l: CLS

FOR I=0 TO 167: READ A: POKE USR "A"+I,A: NEXT I
PAPER 0: INK 7: PRINT AT 1,8; "ROBOT-JOC LOGIC":
PAPER 7:INK O: PRINT AT 3,0;"(7sp) K NA J J J J
J(l6sp)B BB BB BBB(lésp)CCCCCCC
(8sp)": BEEP 3,20 REM literele majuscule in
modul grafic

BORDER 5: PAPER 5: INK 1: PRINT AT 7,6; “SCOP:
stergerea ecranului”: PRINT "din minimum de
mutari“: PRINT "cu ajutorul robotului.": PRINT
FLASH 1; AT 11,12;"SUCCES!"; FLASH 0: PRINT :
PRINT : PRINT “TASTELE PT. DEPLASARE SINT:":
PRINT "SUS-7": PRINT "JOS-6": PRINT "STINGA-5":
PRINT "DREAPTA-8": PRINT "STOP-S(cind ati
curatit ecranul in intregime)": PAUSE 200 : BEEP
.3,12: BEEP .3,14: BEEP .3,15: BEEP 3,-4

BORDER 3

DATA 124,92,252,124,24,126,255,189,189,189,189,
189,189,60,60,60,102,102,102,102,102,102,
102,102,7,5,15,7,1,7,79,43,192,192,192,192,128,
224,248,204,59,19,3,3,3,3,3,3,198,204,208,192,
192,192,192,192,6,12,24,48,48,48,48,240, .
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96,48,24,24,31,15,1,1,126,90,102,126,24,126,255,
187,126,126,126,126,24,126,255,187,102,102,
102,102,102,96,96,96,102,102,102,102,102,6,6,6,
62,58,63, 62,24,126,255,187,3,3,3,3,1,7,31,51,
224,160,240,224,128,224,242,212,99,51,11,3,
3,3,3,3,218,200,192,192,192,192,192,192,6,12,24,
24,248,240,128,128,96,48,24,12,12,12,12,15,
255,255,255,255,255,255,255,255

25 GO TO 1800

350 LET D=2: LET X=10: LET Y=10: INK 1

35 LET C=0: LET t=0

40 IF d=1 THEN PRINT AT Y,X;"A";AT Y+1,X;"B"; AT
Y+2,X;"C": REM literele A,B,C, in modul grafic

41 LET T=T+1l: PRINT # 1; AT 0,20;"TIMP:";T

42 PRINT # 1; AT 0,0;"SCOR:";C

50 I¥ D=-1 THEN PRINT AT Y,X,"N";AT Y+1,X;"B"; AT
Y+2,X;"C": REM litereleN,B,C in modul grafic

60 IF D=2 THEN PRINT AT Y,X,"J"; AT Y+1,X;"B"; AT
Y+2,X;"C":REM literele J,B,C in modul grafic

70 IF D=-2 THEN PRINT AT Y,X;"K" Y+1,X;"B";AT
Y+2,X;"C": REM literele K,B,C,in modul grafic

‘80 IF INKEYS$="6" THEN GO TO 200

85 IF INKEYS$="s" OR INKEY$="S" THEN BEEP 2,10: GO
TO 1500

90 IF INKEY$="7" THEN GO TO 300

100 IF INKEY$="S" THEN GO TO 400

110 IF INKEY$="8" THEN GO TO 500

120 GO TO 40

200 IF D <> 2 THEN LET D=2: GO TO 40

201 LET C=C+1

210 IF Y >= 19 THEN GO TO 40

215 BEEP .01,-10

220 PRINT AT Y+2,X;"L": BEEP .01,-10: REM litera L
in modul grafic

230 PRINT AT Y,X;" "; AT y+1,X;"J"; AT Y+2,X;"B";
AT Y+3,X;"M": BEEP .01,-10: REM majusculele in
modul grafic (J,B,M)

240 LET Y=Y+1l: GO TO 40

300 IF D <>~2 THEN LET D=-2: GO TO 40
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301 LET C=C+1
310 IF ¥Y<=0 THEN GO TO 40
320 BEEP .01,-10
330 PRINT AT Y+2,X;"M": BEEP .01,-10: REM litera M
in modul grafic
340 PRINT AT y+2,X;" “; AT ¥Y-1,X;"K" ; AT Y,X;"B";
AT Y+1,X;"L": BEEP .01,~10: REM majusculele in
modul grafic (K.B,L)
350 LET Y=Y-1: GO TO 40
400 IF D <> 1 THEN LET d=1: GO TO 40
401 LET C=C+1
410 IF X <= 0 THEN GO TO 40
420 BEEP .01,-10
430 PRINT AT Y,X-1;"DE"; AT y+1,X-1;"FG"; AT Y+2,
X-1; "HI": BEEP.01,-10: REM literele D,E,F.G,H,I
in modul grafic
440 PRINT AT Y, X:" ™: AT Y+1,X:;" "; AD Y¥2,X:%' "2
BEEP .01,-10
450 LET X=X-1: GO TO 40
500 IF D <>-1 THEN LET D=-1: GO TO 40
501 LET C=C+1
510 IF X >-31 THEN GO TO 40
520 .01,-10
530 PRINT AT Y,X;"OP"; AT Y+1,X;"QR" AT Y+2,X;"ST":
BEEP.01,-10: REM literele 0,P,Q,R,S8,T in modul
grafic
540 PRINT AT Y,X;"” ™ ; AT Y+1,X;" " ; AT Y+2,X;
" ": BEEP .01,-10 '
550 LET X=X+1: GO TO 40
15 0 PRINT AT 10,3;"DORITI ACELASI ECRAN(D/N)2?"; AT
15,3;“SCOR: ";C+INT (T/100): PAUSE 0
1510 IF INKEY$="d" OR INKEY$="D" THEN GO TO 2999
1520 IF INKEY$="n" OR INKEY$="N" THEN GO TO 1800
1530 G0 TO 1500
1800 DIM A(32)
1999 cLs
2000 FOR I=0 TO 31
2005 LET A(I+1)=INT (RND*22)
2010 PRINT AT A(I+1),I;"U": REM litera U in modul
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2020
2030
2999
3000
3010

3020

grafic

NEXT I

GO TO 30

cLs

FOR I=0 TO 31

PRINT AT A(I+1).I;"U": NEXT I: REM litera U in
modul grafic

GO TO 30

16.4.5. TIR CU ARBALETA

Jocul are ca obiectiv ochirea a 10 tinte care se deplaseaza

aleator, folosind o arbaleta al carei tir se declanseaza apasind
tasta O (zero). Pentru fiecare tinta atinsa se obtin 100 puncte.

2
3
4

REM tir cu arbaleta

BORDER O0: PAPER 0: INK 6: CLS

PRINT AT 14,6; FLASH 1; :PROGRAMUL SE INCARCA":
FOR I=0 TO 80: BORDER O: BORDER 1: BORDER 2:
BORDER 3: BORDER 4: BORDER S: BORDER 6: BORDER
0: NEXT I: PAUSE 50

5 GO TO 8

4
50
60
65

70
75
80

BORDER 2: BORDER 3: BORDER 4: BORDER 5: BORDER
6; BORDER 0: PAUSE 1: IF INKEYS$="" THEN GO TO 6
RETURN

POKE 23658,8

BORDER 0: PAPER 0O: INK 7: CLS

LET L=0: LET S=0: LET m=0: GOSUB 8000

GOSUB 130

LET O0=-1: LET X=30: LET V=-1

FOR B=1 TO 2

GOSUB 80

PRINT AT Y,X; INK 1;” AB ": BEEP .002,X+X

INK (RND*7)+1: PLOT 128,23: DRAW 0,24: PLOT 129,
24: DRAW 0,2: PLOT 129,43: DRAW 0,2

IF INKEY$="0" THEN GO TO 200

GO TO S0

LET X=X+V
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90
95
100

130
133
135
140
145
205
210
220

230
240
250
255
260

270
305

310
320
322

325
330
410

420
425

430

435

IF X=0 THEN GOSUB 100

RETURN

PRINT AT X,Y;"(3sp)": LET 0=30: LET X=-1: LET
V=1: GOSUB 130: NEXT B: GO TO 30

LET Y=INT(RND*15): IF Y<4 THEN GO TO 130
IF M=10 THEN CLS : GO TO 400

LET M=M+1

LET I=INT(RND*7)+2

RETURN

FOR T=14 TO 3 STEP -1

IF SCREEN$(T+1,15) <> " " THEN GO TO 260
PRINT AT T,15;"C": BEEP .002,T+T+ PRINT AT
TelS:" "

PRINT AT Y,X; INK 1;" AB ": BEEP .002,X+X
GOSUB 80

NEXT T

GO TO 60

FOR A=0 TO 5: PRINT AT T+1,15-1: INK 7: BRIGHT

1;"BINE": BEEP.01,A: PRINT AT T+1,15-1;"(4sp)":
NEXT A

LET S=S$+100: LET L=L+1: GOSUB 9600: GO TO 20
FOR A=S0 TO 8 STEP -2: BEEP .002,A+3: BEEP .002,
A-6: BEEP.002,A+16: BEEP .002,A-10: BEEP
.001,50: NEXT A

PRINT AT 6,10; INK 6; PAPER 2; “EXCELENT"

PRINT AT 20,8; FLASH 1; INK 4;"APASA O TASTA"
FOR A=1 TO 7: BORDER A: BORDER 0: PRINT AT
11,11; INK A;"10000": BEEP .002,PI*A: NEXT A: IF
INKEY$="" THEN GO TO 322

LET S$S=S+10000: LET M=-10: LET L=-10

BORDER 0: CLS : GOSUB 9500: GO TO 20

PRINT AT 7,4; INK 6; PAPER 1;"(2sp)SCORUL :";S;
"(1sp)PUNCTE(1lsp)"

BEEP .002,10: BEEP .003,-5

PRINT AT 10,6; INK 6;"INCA UN JOC? (D/N)": PAUSE
0

IF INKEY$="D" OR INKEY$="d" THEN CLS : LET M=C:
LET S=0:LET L=0: GOSUB 9000: GO TO 20

IF INKEY$="N" OR INKEY$="n" CLS : STOP
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8005
8010
8020
8030
8040
8050
8060
8070
8080
8090
8100
9000

9010

9015

9020
- 9025
9027
9030
9040
9050
9060
9505
9510

9520

9540

FOR C=144 TO 153: FOR A=0 TO 7: READ N: POKE USR
CHRS C+A,N: BEEP .001,C-100: NEXT A: NEXT C
DATA 0,0,6,29,58,0,125,15

DATA 0,0,176,220,174,0,95,248

DATA 8,28,28,8,8,8,20,20

DATA 34,34,255,34,34,34,255,34

DATA 82,180,173,75,10,144,0,0

DATA 42,45,85,99,54,20,72,42

DATA 0,0,1,1,1,1,3,3

DATA 3,3,7,6,6,14,14,28

DATA 60,126,255,223,206,238,125,57

DATA 59,63,31,30,14,12,0,0

PRINT AT 4,12; INK 7; BRIGHT 1;"T(2sp)I(2sp)
R(1lsp)"

PRINT AT 6,0; INK 7;"TE AFLI LA O TRAGERE CU
ARBALETA";INK 6; ~ " (2sp)DACA OCHESTI 10 TINTE
{2sp)POTI(6sp)OBTINE 10000 PUNCTE !!!!"

PRINT AT 11,2; INK 7; BRIGHT 1;"TINTELE SE
DEPLASEAZA ALEATOR(Ssp)IN DREAPTA SI SPRE
STINGA"

PRINT AT 17,2; INK 6; INVERSE 1;"CU TASTA "0~
DECLANSEZI TIRUL."

PRINT AT 0,0; INK 2;"De 16 ori AB": REM literele
AB in modul grafic :
PRINT AT 21,0; INK 7: BRIGHT 1;"31 litere C":
REM C in modul grafic

PRINT AT 21,9; FLASH 1; INK 6; PAPER 2; "APASA O
TASTA.."

PRINT AT 4,7; INK 4;"(lsp)AB"; AT 4,20; " (1sp)
AB(1sp)"

GOSUB 6

CLS

PRINT AT 1,0; INK 7; BRIGHT 1;"31 litere D": REM
D in modul grafic

PRINT AT 2,0: INK 4;"32 litere E": REM E in
modul grafic

PRINT AT 20,0; INK 4;"32 cifre 8": REM in modul
grafic

LET E=13: LET k=0
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9545
9550
9560
9565
9570

9575

9590

9610

9620
9630

FOR H=1 TO 2

FOR N=1 TO 10

LET A=INT(RND*4)+16

LET B=INT(RND*E)+K

PRINT AT A,B; INK(RND*6)+2: BRIGHT 1;"F": REM F
in modul grafic

NEXT N: LET E=14: LET K=17: NEXT H

PRINT AT 16,15; BRIGHT 0; INK 7;"G"; AT 17,15;
“H” AT 18,15;INK 2;"I";AT 19,15;INK 7;"J":REM
literele G,H,I,J.in modul grafic

PRINT AT 21,1; INK 2; PAPER 6; BRIGHT 1; INVERSE
1; © SCOR=";S

IF 1L=10 THEN CLS : GO TO 300

RETURN
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17. BETA BASIC

17.1. INTRODUCERE

Posibilitatile interpretorului BASIC al calculatoarelor compatibile
cu XZ-SPECTRUM sint limitate, motiv' ce a determinat aparitia
programuiui BETA BASIC care introduce comenzi si functii noi. Viteza de
lucru este mdritd deoarece programele sint semicompilate. Sint realizate
doua variante de BETA BASIC si anume:

- varianta 3.1 avind un cod masina de 18607 octeti la adresa

48930

- varianta 1.8 avind un cod masina de 9567 octeti la adresa

55801. '

, Incércarea acestor programe se face cu comenzile cunoscute :

LOAD ™ daca este primul program de pe caseta sau LOAD "nume”. Vor fi
incarcate 3 linii de program numerotate 0,1 si 2 unde linia 2 intrd in auto-
run determinind incdrcarea codului masind aferent programului.
Incdrcarea programului se termind cind pe ecran apare mesajul firmei
BETASOFT. Linia 1 contine o rutind ce permite crearea unei copii a
programului BETABASIC, iar linia 0 contine definitile noilor functii din
BETA BASIC. Alt semn ca programul BETA BASIC este rezident este
pointer-ul liniei curente care apare flashing (poate fi adus la forma initiala
cu POKE 23609, 0).

Orice program incédrcat cu MERGE BASIC va fi rulat normai cu
exceptia celor care folosesc UDG, pentru care se va comanda
"KEYWORDS 0" (incarcarea prin LOAD va distruge linia 0 care este
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absolut indispensabild). Se va constata o crestere a vitezei de executie
mai ales in cazul programelor lungi care folosesc muite GO TO-uri sau
GOSUB-uri; instructiunea RETURN este muit mai rapidd iar comanda
NEW nu va sterge linia 0. Eliminarea lui BETA BASIC se face tastind
RANDOMIZE USR 0.

Comenzile noi sint obtinute prin trecerea in modul grafic (Caps
Schift si 9) si apasind apoi o tasti indicatd (uneori cu SHIFT, adica CS
sau SS), iar noile functii sint obtinute prin folosirea tastei FN impreuna cu
o litera indicatd urmatd de semnele "(* sau "$". Ele se vor comporta
precum cuvintele cheie ale limbajului BASIC.

O sinteza a acestor noi comenzi si functii este prezentata in
tabelele 17.1 si 17.2, comparativ pentru cele doud variante de BETA
BASIC.

TABELUL 17.1 - COMENZI BETA BASIC

TASTA DENUMIREA DENUMIREA
la VERSIUNEA 1.8 la VERSIUNEA 3.1
8 KEYWORDS KEYWORDS
1 DEF PROC DEF PROC
2 PROC PROC
3 END PROC END PROC
4 RENUM RENUM
5 ---- WINDOW
8 AUTO AUTO
7 DELETE DELETE
SHIFT 7 ---- REF
SHIFT 6 JOIN JOIN
SHIFT § EDIT EDIT
SHIFT 4 KEYN KEYN
SHIFT 3 --=- LOCAL
SHIFT 2 ---- DEFAULT
SHIFT 1 DEFKEY DEFKEY
SHIFT 8 --=- CSIZE
A ALTER ALTER
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B B (nu este functie) BLANK
C CLOCK CLOCK
D DO DO

E ELSE ELSE

F FILL FILL

G GET GET

H H (nu este functie) BLANK
I EXIT IF EXIT IF
J WHILE WHILE
K UNTIL UNTIL
L LOOP LOOP
M SORT SORT
N ON ERROR ON ERROR
C ON ON

P DPOKE DPOKE
Q POP POP

R ROLL ROLL
S. SCROLL SCROLL
T TRACE TRACE
U USING USING
Vv RND

W INKEY$ INKEY$
X RND Pl

Y FN FN

7 4 POINT - POINT

TABELUL 17.2. - FUNCTH BETA BASIC

AFISATE TASTATE TASTATE
LA VERSIUNEA 1.8 LA VERSIUNEA 3.1
AND ( FN A( FN A(
BINS FN B$ FN B$
CHARS FN C$ FN C$
COSE ( FN C( FN C(
DEC ( FN D( FN D(
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DPEEK (

TFN P

FN P(
EOF - FN E(
FILLED ( FN F( FN F(
HEXS FN H$ FN HS$
INARRAY { | - FN U(
INSTRING( | FN I( FN I{
ITEM ‘ FN T(
MEM( FN M( FN M(
MEMORYS | FN M$ FN M$
MOD( FN V( FN V(
NUMBER (| FN N( FN N(
OR ( FN O( FN O(
RNDM( FN R( FN R(
SCRNS FN K$( FN K$(
SHIFTS . FN Z8
SINE ( FN S( FN S(
STRINGS FN S$ FN S$
TIMES FNTS FN TS
USINGS FN US FN US
XOR( FN X( FN X(

Majoritatea acestor noi comenzi si functii vor fi prezentatz in cele
ce urmeazi folosind ca baza versiunea 3.1 care este mai compieta (ce
este scris intre paranteze patrate este optional).

17.2. COMENZILE/INSTRUCTIUNILE BETA BASIC

7 o 5 8 ALTER
Obtinere CS+9 sitasta A ]
Sintaxa ALTER [atribut vechi] To atribut nou &

Efect

modifica atributele ecranului (INK, PAPER, FLASH,
BRIGHT); in forma cea mai simpld ALTER schimba
valorile lui INK sau PAPER fara a sterge ecranul.
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P e

Exemple a) 100 PRINT AT 11,11; "BETA BASIC": PAUSE

50: ALTER TO PAPER 1(schimbd PAPER -ul fiecarui
caracter in albastru)

b) 100 PRINT AT 11,11;"BETA BASIC": PAUSE
50: ALTER PAPER 7 TO PAPER 2; INK 7; FLASH
1

10
20
30
40

50
60
70
80
90
100
110
120
130

17

BExempiul 17.1 : posibilitdtile oferite de ALTER care schimba
atributele unei reprezentari grafice in maniera
tablei de sah.

LET A=2: LET B=4

FOR L=1 TO 5

FOR N=1 TO 16

PRINT INK A; PAPER B;"XXXX"; PAPER A; INK
B; "000";

NEXT N

LET C=A: LET A=B: LET B=C

NEXT L

LET T=30

ALTER INK A TO INK B: PAUSE T
ALTER PAPER A TO INK A: PAUSE T
ALTER INK A TO PAPER B: PAUSE T
ALTER INK B TO PAPER A: PAUSE T
LET T=T-T/10+1: GO TO 180

2. AUTO

Efect

Obtinere CS+9gitastaé
Sintaxa AUTO [nr.linie] [,pas]

permite numerotarea automatd a linilor; daca nu se
mentioneazd pasul valoarea implicita este 10, iar daca nu
se specifica nici numarul liniei atunci valoarea implicita va
fi aceea a liniei curente.

AUTO este dezactivat daca numarul liniei mai mic de 10
sau mai mare de 9983, ori dupa orice mesaj de eroare. Se
iese din AUTO apasind BREAK mai muit de o secunda.

4
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Exomph‘ AUTO numeroteaza de la linia curenta + 10 cu pasul 10;
AUTO 100 numeroteaza de la linia 100 cu pasul 10;
AUTO 100,5 numeroteaza de la linia 100 cu pasul 5.

17.2.3. CLOCK

Obtinere: CS+9sitastaC

Sintaxa: CLOCK numdr sau sir

Efect: afigeaza timpul curent in colful din dreapta sus a ecranuiui
(in ore, minute, secunde); cind se atinge o ora prefixata se
Iansaazémsemndsonorsl/sausepoaemcutao
subrutind prin GOSUB.
Ceasul va merge in timpul ruldrilor si editarilor, dar se va
opri in timpul lucrului cu casetofonul , micro-drive-ul si in
timpul executiei unui BEEP.
Pentru alegerea moduiui de lucru CLOCK va urmat de o
expresie numerica avind valori in intervalul [0;7], care va
seta ceasul conform datelor din tabelui urmator ;

Mod Cheamd subrutind  Alarma audibild Afisaj

0 - L
1 - - da
2 - - -
3 - - da
4 da - -
5 - - da
6 da da -
7 da da da

Ceasul va pomni din momentul lansarii BETA BASIC-ului
incepind cu ora 00:00:00; ora se modificd prin comenzi de
forma CLOCK "10:34:00" (nu este nevoie de separatorul
"* deoarece CLOCK va lua in considerare primele 6 cifre
intiinite; daca sint mai putin de 6 cifre, cele neexistente
sint considerate zero)

Exemple: CLOCK 3 va afiga ora curentd,sund si cheama o subrutind
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CLOCK "A06:20" va seta alarma pentru ora 6 si 20
minute, iar cind se va ajunge la ora definita va lansa o
alarmd sonord daca s-a tastat CLOCK 2; 3; 6 sau 7; daca
s-a tastat CLOCK 4; 5; 6; 7 si numai dacd programul se
ruleazd se poate apela o subrutind prin GOSUB (nusiin
timpul editarii programului). i

Observatie : este posibila si forma CLOCK : comanda,

comanda,

.... RETURN cind, la ora stabilitd pentru alarmd, este exe utat

progiramul intre CLOCK si RETURN.

17.2.4. CLS
Sintaxz cLs [nr.fereastra]
Efect: sterge o fereastrd din ecran (v. intructiunea WINDOW)
Exempiu: cLs 2 (sterge fereastra 2)
17.25.  CSIZE
Obtinere: CS+9 si SHIFT 8
Sintaxa: Ccs12E latime, inaltime (in pixeli)
Efect: modifica dimensiunile caracterelor din ecran
Exemple: <cSIZE 8,16 face caracterul de 2 ori mai inait

CSIZE 0 aduce caracterele la dimensiuza normald
(8x8)

=

Exemplul 17.2 : folosirea instructiunii CSIZE pentru crearea de

generice

5 BORDER 1: PAPER 1: INK 6: CLS

10 FOR £f=0 TO 60 STEP 5: BEEP .1,f: NEXT f

15 FOR y=175 TO 170 STEP -1: PLOT O,y; INK 5: DRAW
255,0: NEXT y

20 FOR y=166 TO 163 STEP -1: INK 3: PLOT O,y: DRAW
255,0: NEXT y
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25 PLOT 0,159: DRAW 255,0

30 CSIZE 11,20: PRINT AR 18,1; INK 6;"M.M.POPOVICI
SOFTWARE": PAUSE 30

40 CSIZE 32,50: PRINT AT 11,1;"LAGIRE"

50 FOR y=25 TO 20 STEP -1: PLOT O,y: INK 5: DRAW
255,0: NEXT y

60 FOR y=16 TO 13 STEP -1: INK 3: PLOT O,y: DRAW
255,0:NEXT y

70 PLOT 0,9: DRAW 255,0

80 CSIZE O

17.2.6. DEFAULT

Obtinere: CS+9 si SHIFT 2

Sintaxa: DEFAULT var = expresie,(var=expr)...

Efect: dacd nu existd variabild atunci DEFAULT inseamna LET
 var=expresie

17.2.7. DEF KEY

Obtinere: CS +9 si SHIFT 1 I

Sintaxa: DEF KEY sir de un caracter; sir i
DEF KEY sir de un caracter; instructiune;instructune: |

Efect: afisarea unui sir sau a unor linii de program de orice|
lungime apasind o singurd tasta, caracterele afisate fiind
memorate in calculator ori rdminind in partea de sus a
ecranului pind se apasd ENTER. Ultima varianta se obting |
tastind ca ultim caracter al sirului *;" , sau uitima line de|
program fiind urmata de ":"

Exempiu: 5 DEF KEY "a" PRINT "BETA BASIC"
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in acest exemplu ceea ce urmeaza dupa DEF KEY "a*
este asignat tastei "a" si tastind GO TO § instructiunea nu
se va executa imediat. Deoarece ultima instructiune nu
este urmata de separatorul ":", se apasa mai intii simuitan
Simbol Shift si Space (cind se obtine drept cursor
semnul asterisc) si apoi tasta “a", instructiunea fiind acum
executata.

Observatii : 1) O tastd poate fi asignata in orice moment, vechea
valoare fiind ignoratd. Daca se foloseste in definire un sir nul ori o
instructiune vida, atunci tasta nu va avea nici o definitie.

2) DEF KEY ERASE va sterge definitiile tastelor care sint
memorate deasupra RAMTOP-ului si care nu se sterg cu NEW.

17.2.8. DEF PROC

Obtinere: CS+9 gitasta 1

Sintaxa: DEF PROC nume

Efect: permite definirea unui nume de procedura (v.PROC).
Instructiunea DEF PROC trebuie sa fie primul cuvint cheie
dintr-o linie program, iar numele procedurii trebuie sa aiba
ca prim caracter o litera.

Exempiu: 5 DEF PROC init

O procedurd poate avea acelasi nume cu o variabila fard a exista riscul
unei confuzii.

17.2.9. DELETE

Obtinere: CS+9sitasta7
Sintaxa: DELETE [nr.linie] To [nr.linie]
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Efect: sterge din program toate liniile din blocul specificat ; daca
“nr. linie" dinaintea lui TO nu este specificat atunci se va
lua in considerare priima linie de dupa linia 0, iar daca
lipseste celdlalt “nr.linie" se va considera uitima linie din

program.
Exemple: DELETE TO 100 - sterge toate linile de dupd linia 0
inclusiv linia 100
DELETE 100 TO - sterge toate liniile incepind cu linia
100

DELETE 100 TO 100 - sterge numai linia 100
DELETE 0 TO O - sterge numai linia 0
DELETE TO - sterge tot programul exceptind linia 0
(difera de NEW prin aceea cd nu face CLEAR asupra
variabilelor)
Se mentioneaza ca in sintaxa instructiunii DELETE oricare din
"nr.linie" trebuie specificat ; in caz contrar se afiseaza mesajul de eroare

U: No such line

i7.2.10. DO

Obtinere: CS+9sitastaD

Sintaxa: DO WHILE conditie

, DO UNTIL conditie (v.LOOP.EXIT IF)

Efect: DO si LOOP, impreund cu WHILE si UNTIL, oferd o
structura de control asemandtoare buclelor FOR-NEXT,;
DO singur serveste ca marker la care o comandd LOOP
sa sara inapoi.
Daca conditia este indeplinitd,atunci liniile de program de
dupa DO vor fi executate pind la intiinirea unui LOOP, iar
dacd nu este indeplinitd atunci urmdtoarea parte a
programului este ignoratd pind la intilnirea unui LOOP si
executia continud cu instructiunea imediat urmatoare lui
LOOP.
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Exemplu:

La sintaxa DO UNTIL conditia comanda este opusa adica
partea de program dintre DO si LOOP va fi executatd
doar daca acesta conditie nu este indeplinita .

10 LET TOTAL=0

20 DO UNTIL TOTAL 100

30 INPUT "TASTATI UN NUMAR", X

40 LET TOTAL=TOTAL+X: PRINT TOTAL

50 LOOP

60 PRINT "PESTE 100"

Tastind pentru x valoarea 10 se afiseaza 10 si, reluind
prog_;ramw, pentru x=110 se afiseaza "PESTE 100"

Observatii : 1) Perechile DO-LOOP pot fi imbricate ca si
ciclurile FOR-NEXT.

2) Deoarece adresa lui DO este memorata, nu

trebuie iesit in afara ciclului DO-LOOP decit cu EXIT IF sau POP (aitfel
adresa memorata va incarca inutil stiva calculatorului).

3) Daca DO nu este urmat de LOOP se afiseaza

mesajul de eroare "Missing LOOP".

17.2.11. DPOKE
Obtinere: CS+9gitastaP
Sintaxa: DPOKE adresa,numdr
Efect: DPOKE inseamna Double Poke si este echivalent in

BASIC cu PORE adresd, numadr-

INT (numMar/256) *256 : POKE

adresd+1, INT (numdr/256); altfel spus asupra celui
mai putin semnificativ bit al numarului (LSB) se face POKE
la "adresd", iar asupra celui mai semnificativ bit (MSB) se
face POKE la adresa umétoare (adresa +1). Functia
DPEEK va fi la fel ca DPOKE.
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17.2.12. EDIT

Obtinere: tasta 0 (nu modul grafic) i

Sintaxa: EDIT [nr.linie] !
EDIT a$
EDIT a

Efect: aduce linia specificatd in spatiul de editare (se intra in
EDIT dacd prima tastad apasata dupd ENTER este 0); daca
lipseste numarul liniei, va fi afisata pentru editare linia
curenta. |
Forma EDIT a$ sau EDIT a aduce in spatiul de editare
variabila, aceasta putind fi modificatd exact ca intr-un
INPUT.

17.2.13. ELSE

Obtinere: CS+9sitastaE f

Sintaxa:  ELSE : comanda:comanda: g

Efect: ELSE face parte din structura IF-THEN:ELSE si anume|
dacd nu este adevarata conditia verificata de IF atunci'
aste executatd comanda ce urmeaza dupa ELSE, iar |
caz contrar este executatd comanda ce urmeazz dupa “
THEN, ELSE fiind ignorata.

Exempilu: 10 INPUT "Scrieti un numar”,X }
20 PRINT "Este acest numar egal cu 1 ?" }
30 PAUSE 50 1
40 IF X=1 THEN PRINT "DA": ELSE PRINT "NU" |
50 PAUSE -: CLS : GO TO 10 : !

Instructiunea ELSE este intotdeauna precedata de separatorui ":" .

17.2.14.

END PROC

Obtinere:

Sintaxa: END PROC

CS+9 si tasta 3 ; E
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Efect: marcheaza sfirgitul unei proceduri cu nume, permitind
calculatorului s incheie comenzile intre DEF PROC si
END PROC.
Cind o procedurd este in executie END PROC intoarce
programul la comanda ce urmeaza dupda PROC.Folosirea
lui END PROC fara DEF PROC determind mesajul de
eroare W: "Missing DEF PROC".

17.2.15. EXITIF

Obtinere: CS+9sitastal

Sintaxa: EXIT IF conditie

Efect: face parte din structura DO-LOOP si este folosita pentru a
pérasi ciclul DO LOOP in care se afld, in orice punct din
ciclu.
Daca "conditie” este indeplinitd, programul executa un sait
la comanda urmdtoare lui LOOP.

Exempiu: 10 DO : PRINT "LINIA 10": PAUSE 30
20 EXIT IF INKEY$="S"
30 PRINT "LINIA 30": PAUSE 30: LOOP
40 PRINT "IESIRE DIN LOOP
Programul va cicla pind se apasa "S"(linia 30 nu se
afiseaza cind s-a iesit din ciciu).

17.2.16. FiLL
Obtinere: CS+9sitastaF
Sintaxa: FILL X,y

FILL [INK culoare]; x,y
FILL [PAPER culoare ]; x,y
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Efect:

Exemplu:

umple o zona de PAPER cu INK daca s-au folosit primele
doua forme , sau umple o zona de INK cu PAPER daca s-
a folosit uitima forma, pornind de la coordonatele x, y. Se
poate omite numarul culorii din specificare, considerindu-
se culoarea INK-ului sau a PAPER-ului curent (ex: FILL
PAPER ; x, y)

10 FOR N=1 TO 6

20 cLs

30 CIRCLE INK N;128,88,N*10

40 FILL INK N; 128,88

50 NEXT N

Evident ca poate fi folosit si o forma mai completa a lui FILL :
FILL INK culoare a: PAPER culoare b; FLASH C; X, ¥

(unde a,b={0, 7} sic={0, 1}).

O comanda FILL poate fi intrerupta folosind BREAK.

y iy o 7 GET

Obtinere: CS+9 sitastaG

Sintaxa: GET variabila numerica (adica GET a)
GET variabila sir (adica GET a$)

Efect: reprezinta, ca si INKEY$, un mod de a citi tastatura, cu
mentiunea ca GET asteapta pind ce este apasata o tasta
inainte de a continua programul. La forma GET a, variabila
numerica are valoarea 1<a<9, iar la forma GET a$
valoarea va fi 10 pentru "A", 11 pentru "B" etc.

Exemple: 10 GET a: PRINT a (afiseazd 1 daca se tasteazi 1,

respectiv 10 daca se tasteaza A)
10 GET a$:PRINT a$ (afiseazd A daca se tasteazi A,
respectiv 1 daca se tasteaza 1).
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17.2.18. JOIN
Obtinere: CS+9siSHIFT6
Sintaxa: JOIN [nr.linie] i
Efect: concateneaza (uneste) linia specificatd cu cea urmatoare
(care isi pierde numérul de linie), separarea celor doua
linii fiind facutd prin caracterul . Dacd linia nu este
specificatd atunci se considerd linia corespunzdtoare
pointer-ului de linii curent . . |
17.2.19. KEY IN
Obtinere: CS+9siSHIFT 4
Sintaxa: KEY IN sir de caractere
Efect: introduce in calculator un sir de caractere ca si cum ar fi
fost tastate. Nu se foloseste ca o comanda directa .
17.2.20. KEYWORDS
Obtinere: CS+9 gitasta 8
Sintaxa: KEYWORDS 1
KEYWORDS 0
Efect: controleaza afisarea UDG-lor prin KEYWCRDS 0, sau
cuvintele cheie ale BETA BASIC-ului prin KEYWORDS 1.
Initial sistemul se afid in starea KEYWORDS 1, iar daca sg|
doreste folosirea UDG-urilor se executd KEYWORDS 0; in !
ultimul caz se poate ramine un timp nedefinit in modui
grafic, in vreme ce din starea KEYWORDS 1 se iese dupa
orice cuvint cheie tastat.
17.2.21.  LIST,LLIST
[Obtinere: in mod obisnuit
Sintaxa: LIST nr.linie To nr.linie
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Efect:

Exemple:

LLIST nr.linie TO nr.linie

blocul specificat de linii va fi LIST-at (pe ecran) sau
LLIST-at (la imprimantd). Primul sau al doilea numar de
linie poate fi omis, in primul caz luindu-se implicit prima
linie dupa linia 0, iar in al doilea caz se ia implicit uitima
linie a programului.

LIST 20 TO 100 (afiseaza blocul de linii 20-100)

LIST TO 200 (afiseaza biocul de linii 1-200)

LIST 100 TO 100 (afiseaza numai linia 100).

17.2.22.

LOOP

Qbtinere:

Efect:

CS+9sitasta L

LooP ;
LOOP WHILE conditie :
LOOP UNTIL conditie f
face parte din structura CO-LCOP:; LOCP singur face ca|
programul sd execute un salt inapoi la instructiunea DO
corespunzatoare. Parametrii de conditie WHILE si UNTIL
permit saitul conditionat, respectiv LOOP WHILE conditie !
face sait numai daca aceastad conditie este adevarata, ar|

LOOP UNTIL face saltul numai daca conditia este faisa.

Folosirea lui LOOP fara DO conduce la afisarea mesa;ulu;
de eroare T; " LOOP without DO "

17.2.23.

ON

Sintaxa:.

Efect :

CS+9sitasta 0
G0 TO ON X; nr.linie,... (Sau GOSUB ON X; nr.linie,...) |
ON x; comanda: comanda:...

la prima formd transferd controlul la o anumita finie in
functie de valoarea lui x, iar a doua formda executa
comanda corespunzatoare lui x (prima ptx=1, a doua

ptx=2, s.am,d.).
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Exemplu: 10 PRINT CHOICE: GO TO ON CHOICE:
90,135,60,50
20 PRINT "ALEGETI DE LA 1 LA 4": GO TO 10
Linia 90 va fi apelata daca s-a ales 1, linia 135 daca s-a
ales 2, s.am.d. Daca numarul tastat este negativ el se
considera in valoare absolutd,iar daca nu face parte din
intervalul 1-4, nu se face sait la nici o linie, dar se trece la
linia urmdtoare.

17.2.24. ON ERROR

Obtinere: CS+9gitastaN

Sintaxa: ON ERROR nr.linie
ON ERROR :comanda : ..:RETURN (executa
programul intre ON ERROR si RETURN la detectarea
unei erori)

Efect: produce saltul programuilui la finia ceruta atunci cind este
detectatd o eroare in timpul programuiui. O eroare ce
trebuie tratatd diferit este eroarea 21(adicd BREAK) cu
mesajul * BREAK into program " conform exempiului
dat.

Exempiu: 100 ON ERROR 5000
200 PRINT "SI IAR";:PAUSE 10:GO TO 200
4999 STOP
5000 IF ERROR=21 THEN BEEP 1,69: BORDER
RND*7: RETURN : ELSE POP : CONTINUE
(RETURN face revenirea la programul principal,iar POP
reface adresa de revenire in program)

17.2.25. PLOT
Obtinere: in mod obisnuit
Sintaxa: PLOT x, y,[; a$)
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Efect: Afiseaza un sir de caractere din orice punct de coordonate
x,y al ecranuiui (coordonatele se refera la coltul din stinga
sus al primului caracter al sirului de afisat). Se pot folosi si
instructiuni ajutidtoare cum sint INVERSE, OVER, INK,
etc. Daca sirul se extinde in afara partii drepte a
ecranului, sevawﬁsmampaneamaam
(coordonatele se dau in pixeli).

Exemplu: 10 FOR X=16 TO 244: PLOT X,X/2;"< >": NEXT
X

Observatii : 1) Pozitia folosita de DRAW (prin PLOT) ca punct de
plecare a unei linii drepte nu este afectata de PLOT cu siruri. ‘

| 2) Cursorii de control (CHR$8...CHR$11) pot fi inclusi in
comenzile PLOT cu siruri.

17.2.26. POKE

Obtinere: in mod obisnuit

Sintaxa: POKE adresa,a$

Efect: permite memorarea prin POKE a sirului,iar in combinatia
cu MEMORYS$ permite manipularea rapidd a unor largi
zone de memorie.

Exemplu: 10 LET SCREEN=16384
20 POKE SCREEN, STRINGS (6144, "U")
(unde STRINGS este explicat la paragraful functiilor).
Memoria ecran va fi umplutd cu "U"-ri care apar ca
modele, ecranul fiind dungat vertical.

Exempiul 17.3 : programul copiazé inceputul ROM-ului in zona
atributelor, producind efecte coloristice.
30 LET ATRIBUTE=22528
40 POKE ATRIBUTE, MEMORYS$( ) (1 TO 704)

Exemplul 17.4 : programul urmétor construieste o figurd
memorata intr-un sir si reafisata cu POKE.
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10 CIRCLE 128,88,70

20 FILL 128,88

30 LET A$= MEMORYS( ) (16384 TO 23295): REM intreg
ecranul

40 CLS : PRINT "APASATI ORICE TASTA": PAUSE 0

50 POKE 16384,AS$

Observatii: 1) Pentru a se obtine mai multe imagini afisate secvential,
o treime a ecranului poate fi memorata intr-un sir dup@ cum urmeaz3
- partea superioara : LET AS$=MEMORYS$ ( ) (16384 T

18431)

- partea mijlocie : LET A$=MEMORY$ ( ) (18432 TO
20479)

- partea inferioara : LET A$=MEMORYS$ ( ) (20480 TO
22537).

Pe aceastd bazd se poate realiza animatia folosind
POKE-uri secventiale ale acestor structuri (se poate folosi o zond,de ex:
DIM A$(10,2348) pentru a mentine datele).

2) Se poate face CLEAR pe 0 zond de la adresele mari
ale memoriei si apoi memorarea in acel loc a unui program. Astfel se face
CLEAR 33900 si se tasteaza programul :

10 POKE 34000, MEMORYS ( ) (23552 TO 33800 )

20 REM restul programului
Acum se poate folosi NEW urmind incarcarea programului cu
POKE 23552, MEMORYS ( ) (34000 TO 44248)

Aceasta linie poate fi ascunsa de un NEW printr-o tasta utilizator
(folosita in UDG), care sa fie definitd dupd CLEAR si inainte de rularea
programuiui :

DEF KEY "J": POKE 23552, MEMORY$ ( ) (3400 TO

44248)

Cind programul va fi reincarcat cu POKE, va continua sa ruleze
din punctul unde a fost intrerupt,decarece toate variabilele sistem au fost
salvate la fel ca si variabilele normale.
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17.2.27 POP

Obtinere: CS+9sitastaQ

Sintaxa:  Pop [variabila numerica] ]

Efect: mutd adresele din stiva GOSUB/DO-LOOP/PROC|
:numdarul finiei indicat este asignat variabilei numerice |
dacd ea existd. Instructiunea face oposibil saitul din|
subrutine, cicluri DO-LOOP si proceduri DEF PROC fird a |
incarca stiva cu adrese nefolosite. Folosit singur POP
coboara doar pointer-ul stivei eliberind virful acesteia, iar!

i POP_LOC face utilizabila valoarea din virful stivei, ca|

! variabitd *LOC".

Exemplu: 100 GOSUB 500

110 sToP

500 POP LOC

510 PRINT "SUBRUTINA APELATA DIN LINIA
s

520 GO TO LOC+1

inlocuind linia 520 cu RETURN se va afisa mesajul de|
eroare " RETURN without GOSUB ‘ deoarece se cere o
adresa de revenire care nu mai este prezentd in stiva.

Folosirea instructiunii POP fard a exista date in stiva astermina
afisarea erorii V," No POP date "

17.2.28. PROC
P : .
C. tinere: CS+9 sitasta2 ‘
Sintaxa: PROC nume !
Efect: este un fel de GOSUB cu nume si trebuie sa fie primai

instructiune dintr-o linie de procedura.Numele procedurii
poate fi orice nume valid de variabild, iar tipul literelor(mari
sau mici) nu conteaza.
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DEFinitia PROCedurii poate avea oricite linii de program si
poate fi terminata in orice punct cu END PROC . Evident
cd DEF PROC este ignorat daca nu este apelat cu PROC .
Toate variabilele folosie de programul principal sint
utilizabile de catre proceduri si reciproc .

10 FPOR N=1 TO 20: PROC DESENAREA PATRAT:
NEXT N ,
200 DEF PROC DESENEAZA PATRAT: LET
L=RND*20+20
210 PLOT RND*215, RND*13S5: DRAW L,0: DRAW

0,L: DRAW -L,0: DRAW 0,-L: END PROC

220 PRINT "TERMINAT !"

17.2.28.

RENUM

Obtinere:
Sintaxa:

Exemple:

CS+9sitastad i
RENUM [(linie start ToO linie sfirsit)]{LINE linie noua]!
[sTEP pas]

efectueazd renumerotarea liniilor programuiui,avind efect
si asupra GO TO si GOSUB. Folositd singura,
instructiunea RENUM renumeroteaza intreg programul
incepind cu 10 pentru prima linie si continuind cu pasui 10
.Renumerotarea unui bloc de linii se face specificind dupa
RENUM intervalul ce se doreste numerotat . Pentru a se
obtine alt increment pentru linii se foloseste STEP.
Instructiunile LINE si STEP pot fi utilizate sau omise, dar
ele trebuie sa respecte ordinea indicata de sintaxa.
RENUM (100 TO 200) -renumeroteaza blocui specificat
RENUM (130 TO) -renumeroteaza linia 130 si restul
RENUM (TO 100) -renumeroteaza toate liniile pina la 100
inclusiv, exceptind linia 0

RENUM -renumeroteaza intreg programui

RENUM LINE 120 STEP 20 -renumeroteaza de la linia
100 cu pasul 20

RENUM (1540 TO) LINE 2000 -renumeroteaza biocul
de la linia 1540 pina la sfirsit, prima linie fiind acum 2000
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RENUM (100 TO 176)LINE 230 STEP 5 -
renumeroteazad intre liniile 100 si 176, prima linie fiind
notata 230 si pasul 5

Referintele la blocurile numerotate sint modificate,alaturi de GO
TO si GOSUB si in instructiunle RESTORE, ON, ON
ERROR,TRACE LIST.LLIST LINE si DELETE. Doar CLOCK nu este luat in

considerare si deci aici corectia trebuie facutd manual.

17.2.30. ROLL

Obtinere: CS+9 sitastaR
Sintaxa: ROLL cod-directie [,pixelij[;x,y; lungime,inaltimejunde
codul directie rezuita din tabelul urméator:

Cod directie Directie Se aplica pentru :

1 : stinga atribute

& jos atribute

3 sus atribute

4 dreapta atribute

S stinga caractere

6 jos caractere

i sus caractere

8 dreapta caractere

9 stinga ambele

10 jos ambele

11 sus ambele
12 dreapta ambele

Efect: ecranul sau o fereastra predefinitd sint mutate in sus, in

jos, la dreapta sau la stinga. Orice mutare in afara ferestei
definite de ROLL va apare in partea opusa a ecranului.
Pentru miscarea cu un pixel se scrie instructiunea

ROLL cod-directie

iar pentru o migcare mare este recomandabil ca ROLL si
fie intr-un ciclu .
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Miscarea in diagonald se obtine folosind succesiv ROLL
cu un pixel la stinga si unul in sus (parametrut “inditime"
trebuie sé fie mai mic de 256 pentru miscari orizontale si
mai mic de 176 pentru miscdri verticale, iar daca nu este
specificat se considera implicit 1). i
inmisweavenicalévﬁezaeaepropaﬁunﬁcunwrﬂnﬂ{
de pixeli de migcat, iar pe orizontald migcarea de 4 si 8
pixeli d& cea mai bund viteza.
O fereastrd specificd ecranului poate fi migcatd daca . d-
directie este urmat de 4 parametrii : coordonatele x, y {in
pixeli) ale coltului din stinga sus a ferestrei, apoi /Jungimea
ferestrei(in caractere) si inditimea ei (in pixeli) .

Exemple: a) dupd trasarea unui grafic se poate tasta programul

100 FOR d=5 TO 8: POR p=1 TO 100

110 ROLL D

120 NEXT P: NEXT D

Schimbind linia 110 in 110 ROLL D4 imaginea va fi
mutatd cu 4 pixeli deodata

b) deplasarea ecranului spre stinga si apoi in jos

5 BORDER 5: PAPER 5: INK 1: CLS

10 CSIZE 32,50: PRINT AT O,1; "ARBORI":

PAUSE 10

20 CSIZE 11,20: PRINT AT ot
17,1; "M.M.POPOVICI SOFTWARE": PAUSE 100
30 FPOR i=0 TO 255 : ROLL S5: NEXT .

40 FOR i=0 TO 125: ROLL 6: NEXT i

50 CSIZE O '

Exemplul 17.5 : efecte interesante se pot obtine intersectind
miscarea a doud sau mai multe ferestre, ecranul fiind aparent rasucit si
rupt in figuri bizare ; astfel programul urmétor rupe in patru listing-ul (sau
orice imagine).

100 LIST

110 LET PIXEL=4

120 ROLL 5,PIXEL;0,175;32,68
130 ROLL 6,PIXEL;0,175,16,176
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140 ROLL 7,PIXEL;0,87;32,88
150 ROLL 8;PIXEL;128,176,16,176
160 G0 TO 120

17.2.31.

SCROLL

Obtinere:
Sintaxa:
Efect:

Exempilu:

CS+9sitasta S

SCROLL cod-directie [,pixeli][;x,y;lungime,inaitime]

mutd ecranul (ca si ROLL) cu deosebirea ca orice iesire

din ecran se pierde .

100 LET A$="UN SIR FOARTE LUNG.."

110 FOR C=1 TO LEN AS$

120 PRINT AT TO 10,31; INK 7;A$(C)

130 POR P=1 TO 8: SCROLL 5;0,95,32,6: NEXT
P

140 NEXT C

150 FOR P=1 TO 255: SCROLL 5;0,95;32,8:
NEXT P

Linia 120 poate fi inlocuita prin

120 PLOT 148,95;A$(C)

SORT

Ei.

st:

CS+9 sitasta M

SORT

SORT A$ (portiune) ;

SORT INVERSE tablou de siruri sau tablou numeric sau
siruri. '
aranjeaza sirurile, numerele sau literele in ordine |
crescatoare (cu INVERSE) sau descrescatoare. Sirurile
sint sortate dupa codul caracterelor. Se pot sorta blocuri
(portiuni) din tabloul de siruri care sa fie sortate [ex: SORT
A$ (1 TO 20) sorteaza primele 20 siruri; SORT A$(30 TO)
sorteaza toate sirurile incepind cu al 30-lea; SORT A$(2
TO) sorteaza intregul tablou de siruri fiind supuse sortarii
al doilea si urmdtoarele caractere ale fiecarui sir].
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Exempiu: programul genereazd un tablou de 5 siruri a cite 5
caractere fiecare (viteza programului creste folosind
‘functia RNDM):

110 DIM A$ (5,5)
110 POR S=1 TO S5: FOR L=1 TO 5§
120 LET A$(S,L)=CHRS (RNDM*65+25)
130 NEXT L: NEXT S: GO TO 200
1“ SORT AS$

FOR S=1 TO 5: PRINT AS$(S):NEXT S
iwcetauwafostcmwvaﬁaﬁsat Facind GO TO
140 tabloul va fi sortat si afisat din nou (se va evita RUN
pentru a nu se pierde tabloul). Modificind linia 140 in
SORT INVERSE AS actiunea de sortare va fi inversata.

Obsevatii : 1) SORT face posibild o dezvoltare rapida si
flexibila a unei baze de date. Astfel se poate denumi tabloul ca "FISIER",
iar girurile lui ca "INREGISTRARI". Zonele fiecdrui sir vor fi rezervate
pentru diferite tipuri de informatii si se vor numi "CIMPURI".De pild&, un
fisier de nume, adrese si alte date ar putea fi alcatuit astfel: primele 20
caractere ale inregistrarii ar fi numele persoanei, urmatoarele 20 caractere
adresa (sau profesia) acestuia, ultimul caracter (al 41-ea) fiind virsta .
Deoarece virsta trebuie sa fie in intervalul de coduri 1-256, se poate folosi
instructiunea

LET A$(S,41)=CHR$ virsta
plasindu-se informatia "virsta" in inregistrarea S.

2) Daca trebuiesc memorate date mai complexe,
cum ar fi balanta unei béncipentru a formata cimpuri astfel incit
unitdtile,zecile si sutele sd ocupe acelasi loc in fiecare sir, se foloseste
functia USINGS (v.par. 5.3):

LET A$(S,41 TO 46)=USINGS ("000.00",balanja)

3) SORT functioneaza si cu siruri simple sau

' tablouri unidimensionale de siruri. De ex: :
INPUT S$: SORT S$: PRINT S$
va afisa "BFdegglors” daca s-a tastat "Fred Bloggs).

4) Un tablou numeric bidimensional poate fi
considerat ca avind prima dimensiune linia si a doua coloana.De



exemplu :

SORT B(1 TO 20) (2)

va sorta primele 20 de linii ale lui B dupa numerele din a doua coloana.
Se mentioneaza ci intotdeauna este nevoie de cel putin o pereche de
paranteze intr-un SORT numeric, pentru a distinge tabloul B( ) de
variabile B. A doua pereche de paranteze, daca este folositd, va contine
doar o valoare, exceptind cazul cu siruri.

17.2.33. SPUIT

Obtinere: SS+4 (setasteazaca" < >")

Sintaxa: < >

Efect: intr-o linie tot ce urmeaza dupd " < >" rdmine in lucru in
zona de editare, iar tot ce este inainte de "< >" va apare in
listing.

Exempiu: 10 PRINT "HELLO": GO TO 10: < > "NU APARE"
in listing apare: 10 PRINT "HELLO": GO TO 10, iar 10 <
> PRINT "NU APARE" va ramine in zona de editare.

17.2.34. TRACE

Obtinere: CS+9sitastaT

Sintaxa: TRACE nr.linie

Efect: permite depanarea programelor BASIC afisind linia

curenta, instructiunea din linie, starea si variabilele
selectate si reduce viteza de executie sau permite rularea
pas cu pas.

TRACE genereaza un apel tip GOSUB la o rutind
specifica, imediat inaintea executdrii oricdrei instructiuni,
care utilizeaza variabilele LINE si STAT reprezentind
numarul liniei $i numarul instructiunii din linia respectiva a
unei parti de program in curs de executie . TRACE este
dezactivat in timpul executiei subrutinei proprii de
depanare si este reactivatd la intilnirea instructiunii
RETURN din subrutina.
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Exemplu:

9000 PRINT INVERSE 1; LINE ;":"; STAT
¢ RETURN

Se adaugéa linia 9000 la un program si se insereaza
comanda TRACE 9000 intr-un punct unde se doreste |
depanarea. i

Pentru dezactivare intr-un punct al programului se tasteaza
TRACE 0. Dacéa se doreste vederea textului liniei executate, se include

instructiunea

sau LIST

' LIST LINE TO LINE
LINE-1t TO LINE . Este pemisa si forma

TRACE:comanda:.....RETURN, cind este executat programul dintre
TRACE si RETURN.

17.2.35. UNTIL
Obtinere: CS+9 sitasta K
UNTIL conditie (folosita in LOOP UNTIL eonduie)

Sintaxa:

DO UNTIL conditie

Efect: permite executarea conditionata a lui DO si LOOP (v.DO)
17.2.36. USING

Obtinere: CS+9sitastal

Sintaxa: PRINT USING format numdr ; numar

Efect: atit USING cit si USING$ permit specificarea cu format a
numerelor ce trebuie afisate (aceasta este indicat intr-un
sir de caractere in care "#" inseamna blanc.

Exempiu: 100 FOR N=1 TO 20:LET X=RND+100
110 PRINT X,USING "###.##" :NEXT N
Instructiunea USING rotunjeste numarul la cel mai
apropiat d;igit

Observatie : separatorul "#" este utilizat pentru spatiile directoare
iar pentru zerourile directoare se poate foiosi "0"; ambele semne pot fi
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utilizate pentru numdrul de cifre dupd punctul zecimal.De pilda pentru
numdrul 12,345 se pot folosi formele urmatoare cu rezultatele indicate :
‘BRE 12,3
##E 12,3
HEEHEHEHLE: 1235
“000.00" : 012,35

00" :

17.2.37.

i2

WHILE

CS+9gitastaJ
WHILE conditie
permite executia conditionatd a lui DO si LOOP (v.DQO)

WINDOW

CS+9sitasta 5

wINDOW indice,[x,y, lungime,inaifime] (toate in pixeli iar
indice={1;127})

defineste o fereastra (unde xy sint coordonatele coltului
stinga sus, iar lungimea si indltimea sint dimensiunile eij
WINDOW 0 reprezinta intreg ecranui.

Exemple: WINDOW 1,16,111,224,80
WINDOW 2,80,31,80,32 !
17.2.39. XOS, XRG, YOS, YRG

Aceste 4 instructiuni nu sint cuvinte cheie ci niste variabile
speciale care permit schimbarea scalei si a originii folosite de PLOT,
DRAW, CIRCLE si FILL (unde XOS=originea pentru axa X:
YOS =originea pentru axa Y; XRG , YRG =scala pentru axele X si Y).

Ele sint speciale decarece CLEAR si RUN nu le sterg ci le
initializeaza la valori particulare.

Astfel, daca se face CLEAR si apoi PRINT XOS, YOS se va afisa
- Q intrucit XOS si YOS au initial valoarea 0; ele pot fi insa setate la o aita
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valoare cu instructiunea LET). Normai XRG =256 si YRG=176.
Exemple: a) LET XOS=128:LET YOS=88 (se mutd originea in
centrul ecranului, ceea ce permite PLOT cu -128 < x < 127 i
-88<y<87)

b) Schimbind XRG si YRG se modifica scala cu care se
lucreaza; astfel programul urmdtor deseneaza un patrat mai intii normal,
apoi alungit dupa axa X, apoi dupd X si in Y si in final numai dupa axayY:

10 GOSUB 100: REM normal

20 LET XRG=128: GOSUB 100

30 LET YRG=88: GOSUB 100

40 LET XRG=256: GOSUB 100: STOP

100 CL.S : PLOT 0,0: DRAW 50,0: DRAW 0,50: DRAW
-50,0: DRAW 0,-50: PAUSE 100: RETURN

17.3. FUNCTII BETA BASIC

Un numdr de 21 functii au fost addugate in BETA BASIC (a se
vedea linia 0). Aceste functii sint tratate ca functii definite de utilizator si
vor functiona numai in prezenta BETA BASIC-ului deci cu linia 0 si codul
masind). Din acest motiv salvarea unui program se face cu linia 0 si,
bineinteles, cu codul masind aferent programuiui. Pentru a folosi un
program BASIC care se doreste a fi adaptat pentru BETA BASIC , el se va
incarca cu MERGE (nu cu LOAD care va sterge linia 0), respectiv se va
tasta NEW pentru a sterge un program existent (care in BETA BASIC nu
afecteaza linia 0) si apoi programul BASIC se incarca cu MERGE.

17.3.1. AND

Obtinere: FN a(

Sintaxa: AND (numdar, numar)

Efect: realizeaza un Sl logic bit cu bit intre doud numere ce
trebuie sa fie in intervalul 0....65535

Exemple: a) folosind functia BINS$ pentru intelegerea operatiei Si
logic
BINS (254)="11111110"




BINS (121)="011110011"

BIN$ (AND(254,121))="01111000"

b) se poate folosi AND pentru a masca bitii nedoriti; astfel
PRINT AND (BIN 00000111, ATTR (linie,
coloana))

are ca efect afigarea culorii INK pentru pozitia "linie,
coloand", prin mascarea celorlalti biti (se putea folosi 7 in
loc de BIN 00000111).

c) programul va afisa "BANG !" daca tasta F este
apasatd,indiferent ce altd tasta este apasata simuitan

10 IF AND (BIN 00001000, IN 65022)=0C THEN

PRINT "BANG!"

20 0 TO 10

) il & BINS
Obtinere: FN B$
Sintaxa: FN B$ (numdr)
Efect: furnizeaza echivalentul binar al unui numar ca un sir de 9
caractere (dacd numarul este mai mic de 256),ori de 16
caractere (daca numérul este intre 256 si 65535)
Exempilu: 10 PRINT AT 10,10;BINS(IN 65002):80 TO 10

Functia BINS este utiid in intelegerea codului masind si in
operatiile bit cu bit ale functiilor AND, OR si XOR. De asemenea, poate fi
utila si in examinarea generatorului de caractere din ROM, a zonei UDG, a
fisierului de atribute, a sistemului de variabile sau a tastaturii (asa cum se

constata din exemplul dat).
17.3.3. CHARS
Obtinere: FNCS$
Sintaxa: CHARS$ (numdr)



205

Efect: converteste intregii 0 la 65535 in siruri de doua caractere,
permitind stocarea datelor numerice cu o sensibila
economie de memorie . Echivalentul in BASIC este LET
A=INT(numar/256):LET B=numar-A*258: LET
C$=CHAR$ A+ CHARS$ B ‘

Exemplu: programul urmator foloseste functia NUMBER (sir) care{
converteste 2 caractere intr-un intreg (numdr cuprins intre
0 si 65535) si se referd la o matrice de intregi
100 DIM AS$ (5,2)

110 FOR E=1 TO 5: LET A$(E)=CHARS(E*10):
NEXT E

120 PRINT "MATRICE CREATA; APASATI ORICE
TASTA(2sp) PENTRU AFISAREA EI": PAUSE 0

130 FOR E=1 TO 5:PRINT E,NUMBER
(A$ (E) :NEXT E

Se va afisa :
1 10
2 20
3 30
4 40
5 50
17.3.4. COSE
Obtinere: FN ¢( !
Sintaxa: COSE (numar) i
Efect: calculeaza cosinusul numdarului indicat cu o precizie maia
mica (4 cifre semnificative) dar de 6 ori mai repede . ;

17.3.5. DEC

Obtinere: FN d( '
Sintaxa:  DEC (hex$)
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Exemple:

are ca rezuitat echivalentul zecimal al unui sir de caractere
ce reprezintd un numar hexazecimal (nu conteaza daca
literele sint mari sau mici)

DEC ("FF")=255

DEC ("4000")=16384: DEC ("e")=14 |

Folosirea unui sir nul sau a caracterelor care nu fac parte din
intervalele folosite in scrierea hexazecimala si anume: 0 ... 9, A ... Fsau a
... f, determind afisarea mesajului * Invalid argument ”.

Pentru a face POKE cu caractere hexazecimale se pot folosi instructiunile
INPUT AS$:POKE adresa,DEC(AS).

17.3.6. DPEEK
Obtinere: FN P( |
Sintaxa: DPEEK (adresa)
Efect: face un PEEK dublu asupra unei adrese specificate si a

urmatoarei. Echivalentul in BASIC este LET
VALOARE =PEEK (ADRESA) + 256*PEEK(ADRESA + 1)

Exempiu: 100 LET NXT=DPEEK (23637): POKE NXT+5,65
110 REM x x x x X
Programul va citi adresa liniei 110 din variabila de sistem |
NXTLN. Primul caracter de dupa REM va fi modificat in "A" |
prin POKE (scrierea "+5" este folositd pentru a se sari|
peste numarul liniei,pointer-ul de linie si instructiunea |
REM) ;

17.3.7. FILLED

Obtinere: FN F( |

Sintaxa: FILLED () f

Efect: afiseazd numarul de pixeli colorati cu ultima comanda
FILL.

Exempiu: 10 PLOT 0,0: DRAW 9,0: DRAW 0,9: DRAW -

9,0: DRAW 0,-9

20 FILL 3,5
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30 PRINT FILLED ( )
Programul deseneaza un patrat cu latura de 10 pixeli pe
care il umple cu culoarea INK-ului si apoi afiseaza cifra 64.

17.3.8. HEXS
Obtinere: FN H$
Sintaxa:  HEX$ (numdr)
Efect: argumentul numeric este convertit intr-un sir hexazecimal,

care va avea 0 lungime de 2 caractere daca numarul este
cuprins in intervalul [-255;+256] si de 4 caractere daca
valoarea absolutd a numdrului depdseste acest interval.
Valorile peste 65535 conduc la afisarea mesajului *
Integer out of range’

HEX$ (32)="20"; HEX$(255)="FF";

HEX$ (512)="0200";HEX$ (-64)="CO"; HEXS$
(=1024)="FCO0"

INSTRING

Exemplu:

FN K

INSTRING (start, sir1,sir2)

cauta sir2 in sir1 incepind de la caracterul start din sirt;
daca sirul este gasit se afiseaza pozitia primului caracter
din sir2 gasit in gir 1(aitfel rezuitatul este 0). Sirl poate
avea orice lungime dar sir2 trebuie sa aiba sub 256
caractere (in caz contrar se afiseaza mesajul " Invalid
argument “). Rezultatul 0 apare si daca sir2 este mai lung
decht sirl, daca start este mai mare decit LEN sir 1 sau
daci oricare din siruri are LENO .

programul urmator cautd in sirul A$ fiecare aparitie a
sirului "TEST"

100 DIM A$ (1000)

110 FOR N=1 TO RND*10+3

120 LET POS=RND*995




130 LET A$(POS TO POS+3)="TEST"

140 NEXT N

150 PRINT "TEST in A$-apasati orice
tasta(2sp)pentru cautare”

160 PAUSE 0

170 LET LOC=1

180 LET LOC=INSTRING(LOC,6AS$, "TEST")

190 IF LOC <> 0 THEN PRINT "GASIT IN
POZITIA(1lsp)";LOC: LET LOC=LOC+1:G0O TO
180

200 PRINT "ASTA-I TOT !"-

Sirul A$ este cautat initial din pozitia 1(LOC=1) si

secvential de la pozitia unde s-a gdsit uitimul "TEST". Cind

INSTRING intoarce valoarea 0 inseamna cd s-au gasit

toate aparitile lui “TEST" in sirul A$ (linia 190 se putea

scrie: 190 LOC THEN PRINT "GASIT IN POZITIA

";LOC: LET LOC=LOC+l1l: GO TO 180, deoarece “0"

este echivalent cu "NOT TRUE").
17.3.10. MEM
Obtinere: FN M(
.| Sintaxa: MEM ()
Efect: furnizeaza numarul de octeti de memorie libera

Exemplu: 10 PRINT MEM( ): DIM A$ (100): PRINT
MEM( )
17.3.11. MEMORYS$
Obtinere: FN M$
Sintaxa: MEMORYS ( )




Efect: furnizeaza intreaga memorie sub forma de sir (locatia 0 nu
este inclusa astfel cd instructiunea CODE MEMORYS ()
(1) este acelasi lucru cu PEEK 1; de asemenea uitimii 3
octeti de memorie sint exclusi, adicd functia are LEN

Exemplu: LET A$=MEMORYS$ ( ) (16384 TO 22527) &

17.3.12. MOD
==

Obtinere:  FN V(

Sintaxa: MOD (numdr1,numaér2)

Efect: efectueazd impdrtirea modulo a primului numar la al
doilea numér (numari modulo numar2)

Exemple: MOD (10,3)=1
MOD (66,16)=2

17.3.13. NUMBER

Obtinere: FN N(

Sintaxa: NUMBER (Sir)

Efect: converteste un sir de doua caractere intr-un intreg (un
numar cuprins intre 0 si 65535); echivalentul sdu in BASIC
este :LET numdr+256*CODE C$(1) + CODE C$(2)

17.3.14. OR

Obtinere: FN O(

Sintaxa: OR (numdr1, numar2)

Efect: face un SAU logic bit cu bit a doud numere ce trebuie sa
fie intre 0 si 65535.

17.3.15. RNDM
| Obtinere:  FN R( |
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Sintaxa:
Efect:

Exemplu:

RNDM (numar)

Daca ‘numar” este 0, atunci RNDM oferd un numdr aleator |
cuprins intre 0 si 1 (intocmai ca RND dar de 2,5 ori mai
repede); daca ‘numar’ este diferit de 0, RNDM da un
numar aieator intre 0 si acel numar inclusiv (de asemenea
de 2,5 ori mai repede ca RND*numar).

10 PLOT RNDM(255), RNDM(175)

20 GO TO 10

RANDOMIZE (numar) va seta RNDM la o valoare particulara cu
secventd de numere pseudoaleatoare, la fel ca si RND.

17.3.16. SCRNS$

Obtinere:  FN R$(

Sintaxa: SCRNS$ (linie, coloana)

Efect: functioneaza la fel ca SCREENS cu exceptia faptuiui ca |
recunoaste si UDG-urile (blocui de caractere grafice aie
calculatorului nu sint recunoscute)

17.3.17 SINE

Obginere: FN S(

Sintaxa: SINE (numaér)

Efect: oferda sinusul unui numdr cu mai putind precizie (4
zecimale) dar de 6 ori mai repede decit SIN. =

7.3.18. STRINGS

Obtinere:  FN S$(

Sintaxa: STRINGS (numar, sir)

Efect: repetd de "numar” de ori "sir"-ul indicat.

Exemple: STRINGS (32,"=") =32 de semne "-"

STRINGS (4,"AB")="ABABABAB"
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PRINT STRINGS (704,"X")= un ecramn plin cu

-x-

PRINT STRINGS(3,"A"+CHR$ 13)=A
A
A

17.3.19. TIMES

Obtinere: FNTS

Sintaxa: TIMES ( )

Efect: furnizeaza timpul curent tinut de ceasul BETA BASIC-ului,
sub forma unui sir de caractere dispus in
ore:minute:secunde. TIMES apelat de mai muite ori isi va
schimba constant valoarea.

17.3.20. USINGS

Obtinere: FN U$(
Sintaxa: USINGS (sir formatat, numar)
Efect: furnizeaza sirul echivalent "numar-uluiformatat dupa

specificatia “sir formatat”; numarul de caractere directoare
sau de umplere se pot specifica, iar rotunjirea se face la
cel mai apropiat dl.gu afisat (v.USING).

17.3.21. XOR
Obtinere: FN X(
Sintaxa: XOR (numar1, numar2)
Efect: face SAU EXCLUSIV bit cu bit a 2 numere ce trebuie sa fie
intre 0 si 65535.

17.4. EXEMPLU DE UTILIZARE

Se prezintd un program care calculeazd media de examen a 500
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de candidati la doud obiecte de studiu si afisarea medillor in ordine
descrescatoare. Acest program se tasteazd dupa ce s-a incarcat
versiunea 3.1.

50

60

80

90
100
110
120
130
140
150
155
160
170
180

190
200
210
220
230
240

250
260
270
280
290
300
310
320
330
340
350
360

Exempiul 17.6.

DEF PROC setw
WINDOW 1,16,14*8-1,10*8
CSIZE 8,16
PAPER 7: BRIGHT 1: INK O0: CLS
WINDOW O
WINDOW 2,80,31,80,32

WINDOW 2: PAPER 1: INK 7: BRIGHT 1l: CLS
WINDOW 0

END PROC

DEF PROC init

CSIZE 11,20

PRINT AT 0,1; "EXAMEN EXAMEN EXAMEN"
setw

PRINT AT 6,2: CSIZE 8,16;"POS NR.(2sp)NOTA 1
(2sp)NOTA 2(2sp)MEDIE"

DIM m(500,2)

DIM a(500)

DIM b(500)

END PROC

DEF PROC getn

CLS 2:PRINT WINDOW 2;AT 1 0;'9 greseala”
“rg:sfisit”

LET ind=1

WINDOW 1

DO

PRINT AT 4,4;USING; "###"; ind

INPUT LINE a$

EXIT IF a$(l)="s"

EF a$(l)="g"” THEN erocare: GO TO 430
LET a(ind)=VAL a$

PRINT AT 4,9;USING ;"# #.# #";a(ind)
INPUT a$

REM

REM
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370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540

550
560
570
580

590
600
610

620

LET b(ind)=VAL a$

PRINT AT 4,16; USING ;"# #.# #";b(ind)

LET m(ind,2)=(a(ind)+b(ind))/2~0.003

LET m(indl)=ind

PRINT AT 4,23; USING ;"# #.# #";m(ind,2)

LET ind=ind+1

SCROLL 7,16,14*8;28,80

LOOoP

END PROC

DEF PROC sortare

SORT m(1 TO ind) (2)

END PROC

DEF PROC afisare nr

WINDOW 1

CLSs

FOR i=nr TO nr+4

FOR i=nr TO nr+4

PRINT TAB O; USING;"# # #";i; TAB 4; USING ;

"# # #";m(i,1); TAB 9; USING;"# #.# #;
a(m(i,1l)); TAB 16; USING ;"# #.# #";b(m(i, 1));
TAB 23; USING ;"# #.#.#";m(i,2)

NEXT i

END PROC

DEF PROC up

IF pos>1 THEN LET pos=pos-l: SCROLL 6,16;
16,14*8;28,80: PRINT AT 0,0; USING ;"# # #";pos;
TAB 4; USING ;"# # #";m(pos,1); TAB 9;

USING ;"# #.# #";a(m(pos,1)): TAB 16;

USING ;"# #.# #";b(m(pos,1)); TAB 23;

USING ;"# #.# #";m(pos,2)

END PROC

DEF PROC down

IF pos+4<ind THEN LET pos=pos+l: SCROOL 7,16;16,
14*8;28,80: PRINT AT 4,0; USING ;"# # #"; pos+4;
TAB 4; USING ;"# # #";m(pos+4,1); TAB 9; USING ;
“# #.# #";a(m(pos+4,1)); TAB 16;

USING ;"# #.# #";b(m(pos+4,1)); TAB 23;

USING ;"# #.# #";m(pos+4,2)

END PROC
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630
640

650
660
670
680
690
700
710

720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
<0
-
920
930
940
950
960
970
980
990

DEF PROC display

CLS : PRINT WINDOW 2; AT 0,0;"6:jos" "7:sus" " "j:
jump"“"g:gresala"”

LET pos=1

DEF PROC afisare pos

DO

GET a$

IF a$=7"THEN up

IF a$="6" THEN down

IF s$="g"” THEN SCROLL 7,16;16,14*8;28,80:eroare
l:sortare: LET pos=ner:afisare pos

IF a$="j" THEN jump:afisare pos

IF a$="f" THEN find:afisare pos

LoopP

END PROC

DEF PROC main

init

getn

LET ind=ind-1

sortare

display

END PROC

DEF PROC eroare

INPUT "NR.erocare; "ner

IF ner<l OR ner>ind-1 THEN PROC
PRINT AT 4,4; USING ;"# # #";ner

INPUT "NOTAl :" ;nl

LET a (ner)=nl

PRINT AT 4,9; USING ;"# #.# #";a(ner)
INPUT “NOTA2 :";n2

LET b(ner)=n2

PRINT AT 4,16; USING ;"# #.# #";b(ner)
LET m(ner,2)=(ner)+b(ner))/2-0.003

PRINT AT 4,23: USING ;"# #.# #"; m(ner,2)
END PROC

DEF PROC eroarel

INPUT "POS.eroare :";ner

IF ner<l OR ner>ind THEN END PROC

PRINT AT 4,0; USING ;"# # #";ner; AT 4,4&;
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190

USING ;"# # #"; m(ner,1)

INPUT "NOTAl :";nl

LET a(m(ner,1))=nl

PRINT AT 4,9; USING ;"# #.# #";a(m(ner,1))
INPUT "NOTA 2 :"; n2

LET b(m(ner,1l))=n2

PRINT AT 4,16; USING ;"# #.# #"; b(m(ner,1l))
LET m(ner,2)=(a(m(ner,1))+b(m(ner,1))/2-0,003
PRINT AT 4,23; USING ;"# #.# #";m(ner,2)
END PROC

DEF PROC jump

INPUT "POS. :";pos

END PROC

DEF PROC find

INPUT "NR. :";num

IF num<l OR num>ind THEN GO TO 1130

FOR i=1 TO ind

IF m(i,l)=num THEN GO TO 1180

NEXT i

LET pos=1

END PROC
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18. COMPILATORUL HISOFT BASIC

18.1. INTRODUCERE

Programele scrise in libajul BASIC al calculatoarelor compatibile
cu ZX-SPECTRUM pot fi compilate (transpuse) in cod masind cu
ajutorul compilatoarelor, ceea ce le sporeste sensibil viteza de executie.
Existd compilatoare care lucreazd numai cu numere intregi si mdresc
viteza de executie a programelor BASIC de circa 100 ori, dar prezinta
dezavantajul ca nu lucreaza cu numere in virguld mobila (deci cu numere
zecimale) si adesea au si alte restricti. De asemenea existd si
compilatoare care lucreaza cu numere in virguld mobild dar fac
programele BASIC doar de 3-5 ori mai rapide.

Programul HISOFT BASIC este un compilator care combind
avantajele celor doud tipuri de compilatoare descrise,eliminind insa
dezavantajele lor. Astfel, HISOFT BASIC este un compilator in virguld
flotantd (mobild) care poate obtine viteza unui compilator care lucreaza
numai cu numere intregi dacd executd operatii care nu necesita
complexitatea unei aritmetici in virguld mobild. In acelasi timp, el este ce/
mai rapid compilator in virguld mobild realizat pind in prezent pentru
calculatoarele compatibile cu ZX-SPECTRUM. Se mentioneaza ca
HISOFT BASIC poate compila aproape toate programele BASIC mai mici
de 30 Ko generind un cod masind rapid, putind lucra si cu functii definite
de utilizator si cu matrice numerice bidimensionale.

De reguia alte compilatoare au un bloc de rutine in cod masind
de circa 5 Ko care trebuie si fie prezent in programul final pentru a fi
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posibild rularea codului compilat. Aceasta inseamna ca pina si cel mai
scurt program BASIC va avea, dupd compilare, mai mult de 5 Ko.
Compilatorul HISOFT BASIC elimind acest dezavantaj important, e/
incluzind in programul final doar rutinele necesare pentru codul generat.
In acest fel, programele compilate nu vor avea lungimi mari. De
asemenea, HISOFT BASIC permite amplasarea codului generat oriunde
in RAM, chiar si in locatiile ocupate de compilator.
Instructiunile de baza sint

- pentru inceputul compildrii : REM: OPEN #

- pentru sfirsitul compildrii : REM: CLOSE # (optionald daca e

doreste compilarea pind la sfirsitul programului BASIC).

- comanda pentru compilare : *C .

- comanda pentru lansarea in executie a codului compilat : *R .
In timpul compilarii HISOFT BASIC se va opri de doud ori indicind unele
informatii in partea de jos a ecranului; dupa aceasta afisare se apasa de
fiecare data o tasta pentru continuare. La prima oprire marginile ecranului
isi vor schimba culoarea iar pe ecran vor apar2 puncte si culori
deosebite. Dupd a doua apdsare a unei taste se vor indica ly_r_»g___g
c ui compilat, numarul de octeti ce tr rezervat
cod masind si numérul de octeti ocupat de programul BASIC fard
variabile. Cea mai importanta informatie oferita se refera la modalitatea de
incércare si salvare a codului masind generat.Astfel adresa din linia de
incércare a programului (LOAD) trebuie s fie aceeasi cu cea de lansare
in_executie a codului masind (RANDOMIZE USR). De exemplu dacd
adresa de lansare a codului generat este 85000,adresa de incarcare a
acestui cod este tot 65000, avind insd inainte de incdrcarea codului
scrisd instructiunea CLEAR 64999 (deci adresd—1).

Observatii : 1) Programul BASIC poate fi recompilat cu aceeasi
comanda *C ; toate informatiile oferite de compilator si citite pe ecran vor
fi aceleasi c eptia adr i
virful memoriei (deasupra lui RAMTORP care este schimbat pentru a se afla
in fata codului recent compilat). Pentru a readuce RAMTOP-ul la pozitia
initiala se tasteaza *X.

2) Reinitializarea compilatorului (care are doud rutine in
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cod masind amplasate la adresele 60000 si lungime 77 octeti, respectiv ia
23734 si lungimea de 11865 octeti) se face cu comanda
RANDOMIZE USR 23792.

18.2. MODUL DE LUCRU CU HISOFT BASIC

1) Se incarca programul HISOFT BASIC (prescurtat HiBASIC) cu
toate blocurile sale.

2) Se incarca programul BASIC ce urmeaza a fi compilat {avind
flungimea maximd de 30 Ko). Acesta trebuie sa& inceapa de la linia_cu
numarul cel mai mic (de exemplu daca programul se executa cu RUN
9000, atunci ia inceputul lui se va insera instructiunea GO TO 29000).

3) Se verificd daca programul BASIC nu contine nici 0 comanda

ta de Hi BASIC si anume : CLEAR, CONTINUE, ERASE,
FORMAT, LIST, LLIST, LOAD, MERGE, MOVE, NEW, RUN, SAVE,
VERIFY, VAL variabila sir .

4) Se insereaza la inceputul programuiui BASIC o linie cu

directiva

REM : OPEN #
care reprezintd instructiunea pentru inceputul compildriiiar la sfirsitul
programului de compilat instructiunea
REM : CLOSE #
care reprezinta instructiunea de sfirsit a compilarii.
5) Se tasteazi
*T
si se lanseaza in executie programul BASIC (cu RUN), incercind diferite
date de intrare.Apoi se tasteazda CLS si apoi din nou *T.ceea cs
dete mind afisarea listei de variabile a programului BASIC, in dreptui
fiecarei variabile indicindu-se tipul ei: Real (reald) Integer(intreagd) sau
Posint, respectiv_Posinteg(combinatie de pozitive si intregi).Pentru
variabilele intregi respectiv intregi pozitive se introduce in programul
BASIC o linie scrisd inainte de REM : OPEN #, avind forma
REM: INT nume variabild, nume variabila,....(pentru variabile intregi)
REM: INT+nume variabila, nume variabila,...(pentru variabile intregi
pozitive).
Daca instructiunile DATA ale programului contin valori intregi ele
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se vui cuinpleta in linia respectiva de program cu
DATA INT valori numerice.
Pentru sirurile de caractere se insera instructiunea
REM:LEN N$ < = numarul caracterelor.
Efectuind aceastd operatie de cunocastere a variabilelor
programului BASIC se vor obtine doud avantaje importante : scurtarea

i i irea vitezei de ex ie.
6) Se compileazd programui BASIC tastind
*C

iar in timpul compildrii, dupa afisarea unui mesaj care nu este de eroare,
se apasd o tastd oarecare. ;

7) La terminarea compilarii corecte se afigeaza :

- numadrul de octeti ocupat de codul compilat ;

- numarul de octeti necesari pentru variabilele codului compilat

(care se adaugd la lungimea codului compilat cind acesta se

salveazi);

- numarul de octeti al programului BASIC;

- comenzile ce trebuie folosite pentru salvarea codului (SAVE

adresa,lungime) si incdrcarea lui( LOAD).
La compilarea cu eroare se va citi lista mesajelor de eroare(v.18.3).

8) Se salveaza codul compilat intre instructiunile REM:OPEN # si
REM : CLOSE #. Pentru executia codului masina obtinut, in_programui
care apeleazd codul se va introduce instructiunea

RANDOMIZE USR adresa
(unde "adresa” este adresa codului compilat). Se precizeaza ca acest cod
compilat se va intoarce in BASIC in punctul unde intilneste, in programui
BASIC initial, o instructiune STOP sau instructiunea de sfirsit de
compilare REM : CLOSE #. De retinut ca inainte de incarcarea codului
compilat, memoria trebuie stearsa cu instructiunea
CLEAR adresa-1

18.3. COMENZILE SI MESAJELE DE EROARE ALE
COMPILATORULUI HISOFT BASIC

Aceste comenzi si mesaje sint prezentate in tabelul care urmeaza.



Tabelul 18.1- COMENZILE HIBASIC

Nr.crt. | Mnemonica | Efect

1 *C Declanseaza compilarea programului BASIC
. cuprins intre instructiunile REM : OPEN # si
REM : CLOSE #. Alte informatii se obtin cu
REM:LINE sau REM:LIST.
2 *X Face efectul echivalent lui CLEAR 65367 dar
fara CLS sau RESTORE. Prin aceasta se
sterge codul compilat asigurindu-se spatiu
pentru noul cod.Daca existd unele coduri
masina in partea supericara a memoriei ce
trebuie pastrate, atunci nu se utilizeaza *X ci
CLEAR adresa cea mai mica-1.

3 *R Executa codul compilat (deci face acelasi
lucru ca si RANDOMIZE USR adresa).
4 *T Comanda folosita pentru a afla informatii

despre tipul variabilelor programului BASIC.
Afiseaza tipul variabilelor numerice simple si
lungimea maxima ocupata de variabilele sir
simple, dar nu da informatii despre matrice.
5 *ERASE Sterge programul BASIC si variabilele din
memorie farda a afecta programui HIBASIC
'sau orice cod dincolo de RAMTOP.

6 BREAK Opreste orice program,incius codul
compilat.

7 *D La fel ca *C dar memoreazd doar codul
generat de instructiunea DATA.

8 *® La fel ca *C dar nu memoreaza codui
generat de instructiunea DATA.

Cele doua comenzi *D si *E sint utile pentru a diviza un program
de lungime mare ce contine instructiuni DATA in doua parti: partea de
cod si partea de date (nu conteaza ordinea comenzilor; astfel se poate
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folosi mai intii *D,SAVE, pentru partea de date si apoi *E, SAVE pentru
partea de.cod). Cele doua parti vor forma un cod continuu in programul
final.

Pentru o asemenea situatie algoritmul de lucru este urmatorul :

1) Se tasteaza *D si rezultd informatile SAVE "nume1" COD&
‘adri,lungime1, LOAD "nume1" CODE adr2, dupd care se salveazi
CODE adr1,lungime1.

2) Se tasteazd *E si apare mesajul " Delete BASIC Y/N? °; se
tasteazad Y si se afigeazd SAVE "nume2' CODE adr3, (lungime3+: mar
octeii pentru variabile), respectiv LOAD "nume2" CODE adr4, dupa care

se salveaza CODE adr3,lungime3+nr,octeti pentru variabile.

3) In programul loader se introduc instructiunile :
CLEAR adré—1: LOAD "nume1'CODE adr2,lungime1:
LOAD "nume2" CODE adr4,lungime3+ nr.octeti pentru

variabile:

RANDOMIZE USR adr4

Tabelul 18.2 -MESAJELE DE EROARE HIBASIC

% Nr.crt. - | MESAJUL DE | SEMNIFICATIA
EROARE
11 Invalid Directiva de compilare invalida (se obtine
| compiler acest mesaj cind se declard o variabild a
directive doua oard).
2 Expecting | Se asteaptd un numadr si se va introduce
a number numarul respectiv
3 Expecting Se asteapta un intreg (se va folosi INT
an integer | dupd instructiunea DATA pentru care '
exista valori intregi)
4 Non Neadmis
suported
5 Non O linie inexistentd (apare cind o
existed instructiune GO TO, GOSUB, RESTORE se
line referd la o linie inexistentd sau in afara
portiunii de program compilate.
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6 To many Prea muite variabile(numarul maxim
variabile | admis pentru variabilele numerice simpie
este 255).
7 USE *D, *E | Nu mai este spatiu de memorie.
8 Not enough | Se cere folosirea comenzilor *D si apoi *E.
room for
m/c
9 Not enough | Spatiu insuficient pentru codul compilat
roon for (nu incape in memorie dupa RAMTOP).
m/c
10 Exec. Adresa de executie prea mare.
adress to
high
11 Do not Nu testati (codul compilat nu se afla in
test pozitie potrivita si deci nu se poate
executa ci doar salva si reincarca mi
pozitia respectiva).
12 No file Nu exista spatiu pentru fisier (apare m‘
space timpul executarii lui *T) j
Sint de mentionat urmatoarele :

1) Nici o expresie (exceptind VAL'numar”) nu este admisa in
instructiunile DIM si DATA.

2) Nu sint acceptate expresii (altele decit VAL"numar") in GO TO.
GOSUB, RESTORE si nici matrice cu dimensiuni mai mari sau egale cu 3.

3) Atributele implicite PAPER 8,FLASH 0, BRIGHT 0 pe care
BASIC-ul le foloseste pentru PLOT, DRAW, CIRCLE nu sint introduse in
timg ul compilarii.

18.4. EXEMPLE DE UTILIZARE A COMPILATORULUI
HISOFT BASIC

Pentru ilustrarea modului de lucru cu compilatorul HISOFT
BASIC se prezinta un numar de 5 exemple comentate in cele de urmeaza.

Exemplul 18.1 : programul afiseaza un sir de caractere unul sub



223

i

celdlait, diminuat de fiecare data cu un caracter:

10 INPUT "Introduceti numele dvs"” N$
20 LET L=LEN N$

30 FOR I=0 TO L~-1

40 PRINT NS (TO L-I)

50 NEXT I

in vederea compilirii se introduce o linie noud:
9 REM : OPEN #

dupa care se lanseaza in executie cu comanda RUN pentru a se vedea
daca programul functioneaza corect (tastind " MIRCEA " ca raspuns la
instructiunea INPUT). Apoi acesta se compileazd cu comanda
*C,compilatorul afisind :adresa si lungimea codului [64510,581(plus 277
octeti pentru variabilele codului)],adresa de LOAD (64510) si numarul de
octeti al programului BASIC (104).

Daca se insereaza linia

8 REM : LEN N$ <=50

si se tasteaza succesiv *X si apoi *C se obtine un cod masind mai mic
(581 + 72 octeti pentru variabilele codului compilat).

Se precizeaza cd la programe mici rezultd coduri masind mai
lungi decit programul BASIC, dar la_programe lungi codul masind este

i m.

Exemplul 18.2 : programul deseneaza o spirald bazata pe
hexagoane a caror latura se diminueaza continuu:

10 REM : OPEN #

15 cLs

20 LET C=COS(PI/3)
30 LET S=SIN(PI/3)
40 LET C1=COS(PI/36)
50 LET S1=SIN(PI/36)
60 LET SF=.95

70 LET X=95

80 LET Y=0

90 LET CX=130



100 CcY=88

110 sC=1.16

120 FOR J=1 TO 43

130 FOR I=0 TO 6

140 LET SX=X*SC+CX

150 LET SY=CY+Y

160 IF I=0 THEN GO TO 150
170 PLOT SsIX1,SY1l

180 DRAW (SX-SX1),(SY-SY1l)
190 LET SX1=SX:LET SY1=SY
200 LET XN=X*C-Y*S

210 LET Y=X*S+Y*C

220 LET X=IN

230 NEXT I

240 LET XIN=SF*(X*Cl-Y*Sl)
250 LET Y=SF*(X*S1+Y*Cl)
260 LET X=IN

270 NEXT J

280 STOP

290 SAVE "SPIRALA"

Tastind *C pentru compilare se constatd ca in partea superioara
a ecranului apar linia 290 si semnul ? (care clipeste) si mesajul "Non
suported” (in partea inferioara a ecranului). Prin acest mesaj compilatorul
comunica neexecutarea compildrii datoritd prezentei instructiunii SAVE
(deoarece nici una din comenzile sistemului de operare nu poate fi
executatd de HISOFT BASIC fiind specifice interpretorului BASIC). Din
acest motiv se insereaza linia

271 REM : CLOSE #

si programul se poate acum compila cu directiva *C (linia 290 nu mai
este compilatd). Rezulta un cod masina la adresa 64376 si lungimea 837
(+105) octeti, pentru programul BASIC ce are lungimea de 497 octeti,

Tastind *X si apoi *T urmat de RUN, programul este rulat; tastind
in continuare CLS si apoi *T se afiseaza setul de variabile al programului
BASIC.Dacéd acum se insereaza linia

REM : INT+ CX, CY, J, I

si programul se recompileaza cu directiva *C, rezultd un cod masind mai
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scurt (732+81) octeti.Rulind codul magina (cu comanda *R) se constata

ca spirala.se deseneaza de 3 ori mai repede.

BExemplul 18.3 : programul deseneaza 13 pisici in diferite zone ale
ecranului :

8
9
10

14
15
16
20
30
40
50
60
70
80
81
82
85
90
91

Exemplul 18.4

REM: INT+ N,J,I1,X,Y,X0,Y0
REM:OPEN #

DATA INT 2,0,6,0,0,9,1,15,0,16,1,16,12,15,13 14,

12,14,2,10,2,11,6,8,12,10,15,9,18,8,22,7,18,3
18,2,22,1,18,0,15,2,12,0,6,0,3,2,0

CLS : LET N=0: RANDOMIZE
FOR J=0 TO 235 STEP 19
BEEP .01,N

RESTORE : READ X,Y
PLOT J+X,4+RND*150
FOR I=1 TO 23

LET X0=X: LET YO=Y
READ X,Y

DRAW X-X0,Y-YO

NEXT I

LET N=N+1

PRINT # I; AT 1,0;N;" PISICI";"" AND (N>1)

NEXT J
PAUSE 0
REM : CLOSE #

Programul are direct introduse in liniile 8 si 10 specificatiiie
privind variabilele intregi (N, J, |, X, Y, X0, Y0), respectiv valorile intregi din
DATA. In urma compilarii (cu *C) rezultd un cod masina la adresa 64694
de lungime 652 (+22) octeti (pentru
octeti).

utilizator, din trei variante oferite :

8 REM : LEN C$<=5

programul BASIC care are 724

: programul umple ecranul cu un cuvint ales de
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9 REM : INT+ N,I

10 REM : OPEN #

20 CLS : PRINT "1(2sp)CAFEA" ~ "2(2sp)CEAI" ~
"3(2sp)UNT"

30 INPUT "Apasati 1,2 sau 3" ,N

40 IF N<1 OR N>3 THEN GO TO 30

50 GOSUB 100*N

60 STOP

100 LET C$=CAFEA": GO TO 500

200 LET C$="CEAI": GO TO 500

300 LET C$=UNT": GO TO 500

500 CLLs : FOR I=1 TO INT (704/LEN C$): PRINT CS$;:
NEXT I: RETURN

Tastind *C pentru compilare se constata ca se afiseaza linia 50
impreund cu mesajul "Non suported" decarece contine o instructiune
GOSUB calculatd. Urmarind programul se observa ca variabila N nu
poate fi decit 1,2 sau 3, deci datele folosite in finia 50 sint 100, 200 si 300.
Compilarea va fi posibila daca se insereaza linia

7 REM : GOSUB 100,200,300

Rezultd codul masind de lungime 712(+15) octeti plasat la

adresa 64641 (pentru un program BASIC de 305 octeti).

Exempiul 18.5 : programul deseneaza spatial (3D) un numar de
12 paralelipipede de indltimi aleatoare,dispuse pe 3 rinduri avind fiecare 4
paralelipipede :

7 REM : INT +a,y,0,i,rnd,q,f
8 REM : OPEN #
~) BORDER 7: PAPER 7: INK 0: CLS
100 FOR A=0 TO 60 STEP 20: PLOT A,A: DRAW 160,0:
NEXT A
105 FOR A=0 TO 160 STEP 40: PLOT A,0: DRAW 60,60:
NEXT A :
990 DIM Q(12)
994 LET y=0: LET o=0: LET I=0
999 LET RND=INT(RND*70)+35: LET Q=RND : PRINT AT
z 0,0;



———— LT

1000

1005

1010

1049
1060

1080

1090
1100

1110
1120
1121
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“INALTIMEA :";Q;" "
FOR f=0 TO RND : PLOT INVERSE 1;40+I,f+40-y:
DRAW 40,0: PLOT INVERSE 1;80+I, f+40-y:DRAW
20,20: PLOT INVERSE 1;100+I,f+60-y: DRAW =-40,0:
DRAW -20,-20: NEXT f

PLOT INVERSE 1;40+I,£f+40-y:DRAW INVERSE 1;40,0:
PLOT INVERSE 1;80+I,f+40-y: DRAW INVERSE 1;
20,20: PLOT INVERSE 1;100+I,f+60-y: DRAW INVERSE
1;-40,0: DRAW INVERSE 1;-20,-20

PLOT INVERSE 1;40+i, f+40-y: DRAW INVERSE 1;0,-
RND

LET o=o+1: LET I=1+41

IF o=4 THEN LET i=-20: LET y=y+20

IF o=12 THEN GO TO 1100

G0 TO 999

PRINT # 1; AT 1,4;"APASATI O TASTA OARECARE":
PAUSE 0: PRINT AT 0,0;"DORITI RELUAREA (d/n)?":
PAUSE 0: CLS

IF INKEY$="D" OR INKEY$="d" THEN GO TO 100
BEEP .2,40: PAUSE 4: BEEP .2,-40: STOP

REM : CLOSE #

in urma compildrii se ontine un cod-masind de 1623 octeti (1541 +82)
plasat la adresa 63745.
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Capitolul 16 este consacrat
oferindu-se notiuni insotite
prezentate 5 jocuri atractive.

de asemenea sint

Lucrarea contine o colectie de programe scrise in
limbajul BASIC, care aplica si dezvolta notiunile
prezentate in primul volum. Astfel:

Capitolul 13 contine 8 programe din domeniul
Rezistentei materialelor, Mecanismelor si
Organelor de masini, remarcindu-se in special
programele de sinteza optimala a unor
com te de masini.

Capitolul 14 contine 50 de programe de
matematica diverse (puteri, factoriali, combinari,
siruri, serii, functii | umerice, ecuatii diferentiale
de ordinul 1, operatii cu vectori, matrice si ecuatii
lineare, distributii statistice si legi probabilistice).
Capitolul 15 prezinta 5 programe de uz general
(directory, agenda telefonica, calendar, bioritm,
conversie hexazecimal-zecimal).

gramelor de divertisment ( jocuri )
aplicatii privind animatia pe calculator;

C.aipgo)llill 17 prezinta in detaliu programul BETABASIC ( in variantele 3.1
si

nsotit

de aplicatii

Caﬁitolul 18 explica modul de utilizare a compilatorului HISOFTBASIC cu

: ' -
(a]ég:\r:ilate)in i

mele scrise in limbajul BASIC pot fi transpuse
j masina pentru a le spori viteza de executie.

Wincea Mihail Popouict

in EDITURA APH au aparut:

* M. POPOVICI -

BASIC pentru calculatoarele SPECTRUM, etc.
INSTRUCTIUNI, EXERCITII, PROBLEME

« R. HRISTEV - Introducere in PROLOG.
- GHIDUL utilizatorului si

* M. POPOVICI -

I1SBN 9713-95

programatorului SPECTRUM
LIMBAJUL MASINA pt. SPECTRUM, etc.

115-1-9 LEI
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