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ANEXA 3.1

Codul sursd al programului software antet.pas este redat in cele ce urmeaza.
Acest program este scris in limbajul de programare Pascal.

program antetul;
uses crt;
var ch:char;
procedure pres_a key;
begin
writeln;
gotoxy (25,24);
writeln(' >>> APASATI ORICE TASTA PENTRU A CONTINUA <<< ');

writeln;
ch:=readkey;
end;

procedure Introducere;
const A:array(l..9] of
integer=(500,800,200,800,500,200,500,800,500);
var i,j:integer;
s:string;
c:char;
begin
TextBackGround(7) ;
ClrScr;
TextColor (Yellow) ;
for i:=1 to 10 do
begin
GotoXY (25, 3+41);
1has A=W REI6161816161020]1610161010161826181820181618161818181826181SABNE
end;
window (10,5,72,12);
TextColor (Yellow) ;
TextBackGround(0) ;
ClrScr;
writeln;
writeln;
writeln;
writeln ("' S ISTEM EXPERT - SIMPTOUVI
b');
window(1,1,80,25);
TextColor (Yellow) ;
TextBackGround(7) ;
GotoXY (3,20);
writeln(' Profesor coordonator: Prof.univ.dr.ing.Liviu
BRINDEU') ;
GotoXY (16,22);
writeln (' Doctorand: ing. Cornel
POPA') ;
readln;
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ClrScr;
window(32,5,47,7);
TextColor (Yellow) ;
TextBackGround (Red) ;
ClrScr;
writeln;
s:='"HELLO !';
ji=1;
while j<>13 do
begin
for i:=13 downto j do
begin
GotoXY (3+1i,2);
write(s([j]):
if s{jl<>' 'then delay(20);
GotoXY (3+i,2);
write(' ');
end;
GotoXY (3+1i,2);
write(s{Jjl);
if s[j]1<>' ' then
begin
sound (2096+2*7) ;
delay(5):
nosound;
end;
Ji=3+1;
end;
delay (400);
window(10,5,70,18);
TextColor(14);
TextBackGround (Blue) ;
ClrScr;
writeln;
writeln;
writeln(' Tema abordata face parte din domeniul Inteligenteil
ar-"');
writeln(' tificiale."'):;
writeln (' Programul incearca sa faca "diagnosticarea"
frecventei');
writeln (' vibratiilor functie de simptomele provocate de catre
aces-');
writeln(' tea asupra subiectilor umani., ');
writeln (' Astfel se incearca sa se specifice domeniul de
frecventa');
writeln(' in care au loc vibratii, functie de raspunsurile pe
care le');
writeln(' primeste de la operator (utilizatorul acestui program),
a-');
writeln(' nalizand baza de cunostinte inregistrata in fisierul
numit');
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writeln(' simptome.dat'):
window(1,1,80,25);
TextColor (14);
TextBackGround (1) ;
pres_a_key;
clrscr;

end;

begin
introducere;
gotoxy (10,10);
end.
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ANEXA 3.2

Codul sursa al programului de calculator simptome.cpp este redat in continuare.
Acest program este scris in limbajul de programare BorlandC.

#include <stdio.h>
#include <alloc.h>
#include <conio.h>
#include <ctype.h>
#include <string.h>
#include <dos.h>

#define MAX 100

typedef struct attribute/{

char attrib([80];

struct attribute *next;
}oat;

typedef struct object{

char name[80];

struct attribute *alist;
} ob;

typedef struct rejected objectf{
char name{80];
char attrib[807];
char condition;
}oris

rj r base[100];

struct object k base[MAX];

int 1 pos=-1;

int r pos=-1;

struct attribute *yes, *no;

struct attribute *yesnext, *nonext;

void free trails(void);

void enter (void);

void query(void);

char menu(void);

void save (void) ;

void load(void):

int get_next (void);

short tryy{struct attribute *p,char *ob);
int trailno(struct attribute *p,char *ob);
int trailyes(struct attribute *p, char*ob);
int ask(char *attrib);

void reject (char *ob,char *at,char cond);
void reasoning(char *ob);
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int is_in(char c,char *s);
void clear kbase(void);
void tratament (void) ;

void final (void) ;

void initial (void) ;

void cuprins (void) ;

void frecventa (void);

void simptol (void) ;

void simpto2 (void

void simpto3(void) ;
void simptod (void
void simpto5(void) ;

( )
( )
( )
( )
void simpto6 (void) ;
( )
( )
( )
( )

4

4

void simpto7 (void
void simpto8 (void
void simpto9(void
void simptoO (void

’

4

’

void main (void)

{
char ch,chl, frecventa;
clrscr();
window(1,1,80,80);
textbackground (1) ;
textcolor (14);
cprintf ("\n");
no=yes='\0";

do {
free trails();
ch=menu () ;
switch (ch)
{
case 'e':enter(); break;
case 'q':query(); break;
case 's':save(); break;
case 'l':load() ;break;
case 'c':cuprins{();
}
}while (ch!="'x");
final () ;

}

void free trails()
{
struct attribute *p;
while (yes)
{
p=yes->next;
free(yes);
yes=p;
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while (no)

p=no->next;
free (no);
no=p;

}

r pos=-1;

}

void enter ()
{
int t,1i;
struct attribute *p, *oldp;
for (;7)
{
t=get next();

{
printf ("out if list space.\n");
return;

}

printf ("\n\n\nDomeniul de frecvente: ");

gets (k base[t].name) ;
if(!*k base[t].name) {
1 pos--;
break;
}
p=(struct attribute *) malloc(sizeof(at)):
if (p=='\0")
{
printf ("Out of memory");
return;
}
k base[t].alist=p;
for (i=0;i<sizeof (p->attrib);i++)

p->attrib[i]=" ';
printf ("\nSimptome ....... (Apasa <ENTER> pt.end)
\n") ;
for (;;)
{
printf (" ")

gets (p->attrib);

if(!'p->attrib[0])
break;

oldp=p;

p->next=(struct attribute *)

malloc(sizeof (at)):;

if (p->next=="\0")

{
printf ("Out of memory .\n");
return;
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}
p=p->next;
p->next="'\0";
for (i=0;i<sizeof (p->attrib) ;i++)
p->attrib(i]=" ";
}
oldp->next="'\0";

}

void query ()
{
int t,1i;
char ch,chh;
struct attribute *p;
for (t=0;t<=1 pos;t++)
{
p=k base[t].alist;
if(tryy(p, k base[t].name))
{

textcolor (13);

cprintf ("\n\
161616101026161818161616261616261616161016181016161810161618101016101016161010161616161610)616101010161010101016161810101010101018101828;
1016161010261616 | OABTF:

printf ("\n\n < %s > se potriveste descrierii
facute \n\n", k base[t].name);

cprintf ("
[926201016101810201016161020161616101610161618101610]61618161610101618161610101618161610]01816101016161616101618181610101618181010101016]
[616191016101010 OB TE:

textcolor(14);

cprintf ("\n\n << Doresti sa afli informatii
suplimentare despre");

printf ("\n s 2 >> (d/n)",k base[t].name);

chh=tolower (getche());

if (chh=='d")

{

if (!strcmp(k base[t].name, "Domeniul 4-6

Hz"))
simptol () ;
if (!strcmp(k base([t].name, "Domeniul 6-7
Hz"))
simpto2 () ;
if (!strcmp(k base[t].name, "Domeniul 7-8
Hz"))
simpto3 () ;
if (!strcmp(k base[t].name, "Domeniul 8-9
Hz") )
simptod () ;
if (!strcmp (k base[t].name, "Domeniul 9-10
Hz"))

simpto5() ;

BUPT



if (!strcmp(k base[t].name, "Domeniul 10-12

Hz"))
simptob () ;
if (!strcmp(k_base[t].name,"Domeniul 12-13Z2
Hz"))
simpto” () ;
if (!strcmp(k_base[t].name,"Domeniul 13-1¢
Hz"))
simpto8 () ;
if (!strcmp(k_base[t].name,"Domeniul lo-1¢
Hz"))
simpto9 () ;
if (!strcmp(k base[t].name,"Domeniul 18-2C
Hz"))
simptoO () ;
}
// cprintf ("\n\n\n Continuati ? (y/n) : ");
// ch=tolower (getche () ) ;
// printf ("\n");
// if (ch=='n")
return;
}
}
delay (1000) ;
textbackground(0) ;
textcolor (140);
cprintf ("\n\n\n\n") ;
printf ("\n
EIffriffftfrtfeffsftsettfttftsefffffffffffe1TIfTIIITITITIIITIIII™);
printf ("\n s Consulta si un expert uman pentru
lamuriri/alte lamuriri !'s");
printf ("\n

A R R R R R R N N N R D N N R A R N R Y P N R A N R R N N N N

cprintf ("\n\n\n");
textbackground (1) ;
textcolor (14);
delay (3000) ;
clrscr();

}

short tryy(attribute *p, char *ob)
{

char answer;

struct attribute *a;

if(!trailno(p,ob)) return O0;
if(!trailyes(p,ob)) return O;
while (p)

{
if (ask(p->attrib))
{
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",p->attrib);

malloc (sizeof (at)):;

}

return 1;

printf ("\n\n Atribut(y/n/w): %s ?

answer=tolower (getche());
printf ("\n");
a=(struct attribute ¥*)

if(la)

{
printf ("Out of memory\n");
return O;

}

a->next="\0";

switch (answer)

{

case 'n': strcpyl(a->attrib,p->attrib);
if(!'no)
{
no=a;

nonext=no;

}

else

{

nonext->next=a;
nonext=a;

reject (ob,p->attrib, 'n');
return 0;

case 'y': strcpyl(a->attrib,p->attrib);
if(!yes)
{
yes=a;

yesnext=yes;

}
else

{

yesnext->next=a;
yesnext=a;

}

p=p->next;

break;

case 'w':
reasoning (ob) ;
break;

else
p=p->next;

10
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int trailno(struct attribute *p,char *ob)
{
struct attribute *a, *t;
a=no;
while (a)
{
t=p;
while (t)
{
if(!strcmp(t->attrib,a->attrib))
{
reject (ob, t->attrib, 'n');
return O;
}
t=t->next;
}
a=a->next;
}

return 1;

}

int trailyes(struct attribute *p,char *ob) {
struct attribute *a,*t;

char ok;
a=yes;
while (a)
{
0k=0;
t=p;
while (t)
{
if(!strcmp (t->attrib,a->attrib))
{
ok=1;
}
t=t->next;
}
if (!'ok)

{
reject (ob,a->attrib,'y"');
return 0O;
}
a=a->next;
}
return 1;

}

int ask(char *attrib)

{
struct attribute *p;
p=yes;

11
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while (p && strcmp(attrib,p->attrib))
p=p->next;

if(!p)
return 1;

else
return O;

}

void reasoning (char *ob)
{

struct attribute *t;

int i,

textbackground (2) ;

textcolor (10);

cprintf ("\n
RRRRRRRRARRARRRRARRARRARABRRRRARRARARRRBRRRARRRRAARABRRARARARRRABARARBRARBARLABL
BRRABRRBABR™) ;

printf ("\n");

cprintf (" Posibil ............ $s\n\n", ob) ;
if (yes)

printf ("\n Simptome predominante:\n");
t=yes;
while (t)
{

printf (" $s\n", t->attrib) ;

t=t->next;
}
for (i=0;1i<=r pos;i++)

{

Q

printf("\n ' %s ' nu se potriveste deocarece
",r base[i] .name);

if(r base[i].condition=="'n")

printf (" ' %s ' nu este un simptom al acestei
frecvente de vibratie!\n ",r base[i].attrib);
else
printf ("\n%s este un simptom potrivit . \n

",r base[i].attrib);

}

printf ("
0101919101019191010101810101616161918161010181816161919181616101016161918161616191816161019]818161010101010161010101010101U1810101010)0]
guuouuuouun) ;

textbackground (1) ;

textcolor (14);

cprintf ("\n") ;
}

void reject (char *ob,char *at,char cond)
{
r post++;
strcpy (r_base[r pos].name,ob);
strcpy (r base[r pos].attrib,at);

12
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r base[r pos].condition=cond;

}

int get next()

{

}

1 pos++;
if (1 pos<MAX)

return 1 pos;
else

return -1;

char menu(void)

{

\n") ;

SUS: ") ;

char ch;
printf ("\n\n\n\n\n M EN I U\n");
printf(" ——=———--- \n\n") ;
printf (" * E X L., Introducere date\n");
printf (" *Q L., Diagnoza\n") ;
printf (" xS x L., Salveaza datele inscrise prin
printf (" optiunea
<Introducere date>\n");
printf (" * L o* L., Incarca baza de cunostinte\n");
printf (" * C o ..., Cuprins si alte detalii\n");
printf (" * X Ok L. Iesire\n\n");
do{
printf ("\n\n\n\n ALEGE UNUL DIN CAZURILE DE MAI
ch=tolower (getche());
}while (!is in(ch,"eqgslcx"));

}

printf ("\n\n\n\n") ;
return ch;

void save ()

{

BD

int t,x;
struct attribute *p;
FILE *fp;
if((fp=fopen("simptoml.dat","a"))==0) //pentru completarea
{ //se scrie
"simptome.dat","a"
printf (" Fisierul nu poate fi deschis\n");
return;

}

printf (" Salvarea bazei de cunostinte \n");
for (t=0;t<=1;++t)
{

for(x=0;x<sizeof(k_base[t].name);x++)

13

BUPT



putc (k _base[t].name[x], fp);
p=k base[t].alist;
while (p)

{

for (x=0;x<sizeof (p->attrib) ;x++)

putc (p->attrib(x], fp);
p=p->next;
}
for (x=0;x<sizeof (p->attrib) ;x++)

putc('\0', fp);
}

putc (0, fp) ;

fclose (fp);
}

void load()
{

int t,x;

struct attribute *p, *oldp;

FILE *fp;

if((fp=fopen("simptome.dat","r"))==0)

{
printf (" Fisierul nu poate fi deschis !\n");
return;

}

printf ("

Incarcarea bazei de cunostinte \n");
clear kbase();

for (t=0; t<MAX; t++)
{
if((k _base[t].name[0]=getc(fp))==0)
break;
for (x=1;x<sizeof (k base[t].name) ;x++)
k base[t].name[x]=getc (fp);

[t].alist=(struct attribute *)
malloc (sizeof (at

printf ("Out of memory \n");
return;

memset (p,0,sizeof (at));
oldp=p:
for(;;)

{

for (x=0;x<sizeof (p->attrib) ;x++)
p—->attrib[x]=getc (fp);

if (lp->attrib[0])
{

if (oldp->next)

14
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free (oldp->next);
oldp->next=NULL;
}
break;
}
p->next=(struct attribute *)
malloc(sizeof (at));
if (!p->next)
{

printf ("Out of memory\n");

return;
}
oldp=p;
p=p->next;
}
}
fclose (fp) ;
1 pos=t-1;
}
volid clear kbase()
{
int t;
struct attribute *p, *p2;
for (t=0;t<1l pos;t++)
{
p=k base[t].alist;
while (p)
{
p2=p->next;
free(p);
p=p2;
}
}
}
int is in(char ch,char *s)
{
while (*s)
if (ch==*s++)
return 1;
return O;
}
void cuprins()
{
char boala;
printf ("\n\n DOMENIUL DE FRECVENTE\n") ;
printf (" = - \n\n") ;
printf (" * ] * Frecventa 4- 6 Hz\n");
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}

printf ("
printf ("
printf ("
printf ("
printf ("
printf ("
printf ("
printf ("
printf ("
printf ("

do {

printf ("\nALEGE UNUL DIN CAZURILE DE MAI SUS:

L . . S R

Ok ok ok ok ok ok ok ok

X O W W doy U W N

Frecventa
Frecventa
Frecventa
Frecventa
Frecventa
Frecventa
Frecventa
Frecventa
Frecventa
Exit

6- 7
- 8
8- 9
9-10
10-12
12-13
13-16
16-18
18-20

boala=tolower (getche());
(!is_in(boala,"1234567890x"));

}while

printf ("\n");
switch (boala)

{

void final ()

{

}

clrscr () ;

case
case
case
case
case
case
case
case
case
case

gotoxy(5,12);
textbackground (3) ;
textcolor(11);

cprintf ("VA MULTUMIM PENTRU CA ATI

cprintf (" ACEST
gotoxy (45,18) ;
printf ("inginer profesor: Cornel Popa");

delay(2000) ;

void simptol (void)

{

char chil;
textbackground (6) ;

textcolor (14);

cprintf ("\n\n") ;
printf ("\n

'1'" s
'2' s
'3'" s
'4' s
'5' s
'e' : s
7' s
'8' : s
'9' : s
'0' : s

SISTEM

imptol () ;break;
impto2 () ;break;
impto3 () ;break;
impto4 () ;break;
impto5 () ;break;
impto6 () ;break;
impto7 () ;break;
impto8 () ;break;
impto9 () ;break;
imptoO () ;break;

EXPERT

Frecvente de 4-6 Hz

Iesire\n");

CONSULTAT \n");
'\n\n") ;

simptome\n") ;

16
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SUPLIMENTARE ? D/N

}

textbackground (1) ;

printf ("

printf ("\n

printf ("\n

printf ("\n

printf ("\n

printf ("\n
(

- sentiment general de stinghereala");

- contractia muschilor");

- influente asupra miscarii respiratorii");
- dureri ale abdomenului");

- dureri ale cosului pieptului");

printf ("\n\n\n\n") ;

printf ("\n

< DORESTI SA AFLI INFORMATII
>");
()):

chl=tolower (getche())

printf ("\n\n

printf (" ..

printf ("\n- trimite un e-mail la adresa:\n");
(
(

printf ("\n

printf ("\n\n

printf ("\n

printf ("\n");
if (chl=='n")
\n") ;

return;

\n") ;

ooooooooooooooooooooooooooooo

............................... \n

cprintf ("\n");
chl=tolower (getche());

void simpto2 (void)

{

char chl;

textbackground (6) ;
textcolor(14);
cprintf ("\n\n") ;

Frecvente de 6-7 Hz simptome\n");

textbackground (1) ;

- sentiment general de stinghereala");

- contractia muschilor");

- influente asupra miscarii respiratorii'");
- dureri ale abdomenului");

- dureri ale cosuluil pieptului");

- simptome la maxilarul inferior");

printf ("\n\n") ;

printf ("\n
printf ("
printf ("\n
printf ("\n
printf ("\n
printf ("\n
printf ("\n
printf ("\n

(

(

printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>");

chl=tolower (getche());

printf ("\n");

if (chl=='n') return;
printf ("\n\n \n") ;
3 a0 o % w \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
<3 a1 o s A (R o \n ") ;
printf ("\n\n cpopalaut.utt.ro\n");
Printf (M"\Dn . e e e e e e e e e e \n ")

cprintf ("\n") ;

'hgﬂy%dz> 17
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}

chl=tolower (getche());

void simpto3 (void)

{

char chl;
textbackground (6) ;
textcolor (14);
cprintf ("\n\n");

printf ("\n Frecvente de 7-8 Hz simptome\n");
printf (" =============================\n\n") ;
textbackground (1) ;
printf ("\n - sentiment general de stinghereala");
printf ("\n - contractia muschilor");
printf ("\n - influente asupra miscarii respiratorii");
printf ("\n - dureri ale abdomenului");
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>");
chl=tolower (getche());
printf ("\n");
if (chl=='n') return;
printf ("\n\n \n") ;
3ol 15 0wl (O \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
PrintE ("\DN . e e e e e e e e \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
o3 15 ol i (G o \n ");

}

cprintf ("\n") ;
chl=tolower (getche()) ;

void simptod (void)

{

char chl;
textbackground (6) ;
textcolor(14);
cprintf ("\n\n") ;

printf ("\n Frecvente de 8-9 Hz simptome\n");
printf (" =============================\n\n") ;
textbackground (1) ;
printf ("\n - sentiment general de stinghereala");
printf ("\n - contractia muschilor");
printf ("\n - dureri ale abdomenului") ;
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>")
chl=tolower (getche());
printf ("\n") ;
if (chl=='n') return;
printf ("\n\n \n") ;

18
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}

Print L (M i et i e e \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
(
(

Printf ("\n .. i e e \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
Printf ("N ittt i e e e e e et \n ");
cprintf ("\n") ;

chl=tolower (getche());

void simptob5 (void)

{

char chl;
textbackground(6) ;
textcolor(14);
cprintf ("\n\n");

printf ("\n Frecvente de 9-10 Hz simptome\n");
printf (" ==============================\n\n") ;
textbackground (1) ;
printf ("\n - dureri ale abdomenului");
printf ("\n - dorinta de a urina");
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>n)’.
chl=tolower (getche());
printf ("\n");
if (chl=='n') return;
printf ("\n\n \n") ;
o 15 o o (R \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
o0 a5 o % ulh (NG o N \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
PrintE ("N . e e e e e e e \n ");
cprintf ("\n") ;
chl=tolower (getche());

}

void simpto6 (void)

{

char chl;
textbackground (6) ;
textcolor (14);
cprintf ("\n\n") ;

printf ("\n Frecvente de 10-12 Hz simptome\n");

printf (" ===============================\n\n") ;

textbackground (1) ;

printf ("\n - dorinta de a urina");

printf ("\n\n\n\n") ;

printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>");

chl=tolower (getche()):;
printf ("\n");

19
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printf ("\n\n \n") ;
o3 ot 5 o X ol (L \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
PrIintE (M\N . e e e e e \n ")
printf ("\n\n cpopa@aut.utt.ro\n");
PrAntE ("D ittt i e e e e e \n ");
cprintf ("\n");
chl=tolower (getche())
}
void simpto7 (void)
{
char chl;
textbackground(6) ;
textcolor (14);
cprintf ("\n\n");
printf ("\n Frecvente de 12-13 Hz simptome\n");
printf (" ===============================\n\n") ;
textbackground (1) ;
printf ("\n - nod in gat");
printf ("\n - dorinta de a urina");
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>")
chl=tolower (getche());
printf ("\n");
if (chl=='n') return;
printf ("\n\n \n");
015 o ol S (N \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
o0l o Xl (L NG o \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
J ol 15 o N s (NG o O \n ")
cprintf ("\n");
chl=tolower (getche());
}
void simpto8 (void)
{
char chl;
textbackground(6) ;
textcolor (14);
cprintf ("\n\n");
printf ("\n Frecvente de 13-16 Hz simptome\n");
printf (" ===============================\n\n") ;
textbackground (1) ;
printf ("\n - simptome la cap");
printf ("\n - influente asupra vorbirii");
printf ("\n - nod in gat");
printf ("\n - dorinta de a urina");
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printf ("\n - tonus muscular nedorit");
printf ("\n\n\n\n") ;

printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>"Y;

chl=tolower (getche());

printf ("\n");

if (chl=='n') return;
printf ("\n\n \n") ;
PrAnt L (M e e e e \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
0 a5 o % i A (NG o W \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
PrIintf (M\N it e e e e e e e e \n ") ;
cprintf ("\n") ;
chl=tolower (getche());

}

void simpto9 (void)

{
char chl;
textbackground (6) ;
textcolor(14);
cprintf ("\n\n") ;

printf ("\n Frecvente de 13-16 Hz simptome\n");
printf (" ===============================\n\n") ;
textbackground (1) ;
printf ("\n - simptome la cap"):;
printf ("\n - influente asupra vorbirii");
printf ("\n - dorinta de a urina");
printf ("\n - tonus muscular nedorit");
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>");
chl=tolower (getche());
printf ("\n");
if (chl=='n') return;
printf ("\n\n \n");
PrintE (M e e \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n");
o315 o 1 o (N o N \n ");
printf ("\n\n cpopa@aut.utt.ro\n");
Printf ("\n ... e e \n ");
cprintf ("\n") ;
chl=tolower (getche()) ;

}

void simptoO (void)

{
char chl;
textbackground (6) ;
textcolor (14);
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cprintf ("\n\n") ;

printf ("\n Frecvente de 18-20 Hz simptome\n");
printf (" ================================\n\n") ;
textbackground (1) ;
printf ("\n - simptome la cap"):;
printf ("\n - influente asupra vorbirii");
printf ("\n - tonus muscular nedorit");
printf ("\n\n\n\n") ;
printf ("\n < DORESTI SA AFLI INFORMATII SUPLIMENTARE ? D/N
>")
chl=tolower (getche());
printf ("\n") ;
if (chl=='n') return;
printf ("\n\n \n") ;
0 o 8wl \n\n") ;
printf ("\n- trimite un e-mail la adresa:\n"):
a8 o ) (NG o \n ");
printf ("\n\n cpopa@aut.utt.ro\n") ;
Printf ("N et e e e e e e e e \n ");
cprintf ("\n") ;
chl=tolower (getche());
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ANEXA 4.1

Codul sursa al acestui programului elastfin.pas este redat in continuare:

program estimare constante elastice;
uses crt,printer;
var menl,men2:integer;
m,sl,ml,m2,m3,m4,m5,m6,m7,r:real;
prl,pr2,pr3,pr4,pr5,pr6,pr7,pr:real;
fnl, fn2, £n3, £n4, £n5, fno6, fn7,a,b,c:real;
omegal, omegaz?,omegal,omegad, omegab, omega6, omega’:real;
k12,k23,k34,k35,k45,k56,k57,klf:real;
ch, vm, vp,vf, vimp, cp, st, im:char;

procedure tastal;
begin
ch:=readkey;
end;

procedure antet;
begin

textbackground(3) ;

clrscr;

textbackground (1) ;

textcolor (3);

gotoxy(20,10);

writeln(' M O D E L M E C A N I C");

gotoxy(10,12);

writeln('al corpului omenesc asezat &n picioare pe o
platformt');

writeln;

delay (2050) ;

clrscr;

textbackground (3) ;

textcolor (1)

gotoxy (12, 3);

writeln (' DETERMINARE CONSTANTE E
LASTTITCE'");

writeln;

writeln;

tastal;

end;

procedure tasta;
begin
gotoxy(23,20);
writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA! <<');
ch:=readkey;
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end;

procedure meniul;
begin
writeln (' DATE INITIALTE");
writeln(' = ~~~~~~vsvsv~vav~asvasv~vsvs~v~asa~v~aans "y,
writeln(' Tasteazt:');
writeln;
writeln (' 1 ..... pentru folosirea datelor
implicite');
writeln;
writeln (' 2 ... pentru a introduce datele de la
tastaturt');
writeln;
readln (menl) ;
writeln;
writeln;
end;

procedure meniu?2;
begin
writeln (' Tasteazt:');
writeln;
writeln (' 1 ..... Dati masa totalt a corpului');
writeln;
writeln (" 2 e Dati masele celor 7 elemente
componente');
writeln;
readln (men?2) ;
writeln;
end;

procedure masal;
begin
clrscr;
writeln('Dati masa totalt a corpului, exprimatt &n kg

write (' m="');
readln (m) ;
writeln;
ml:=7.3/100*m;
m2:=15/100*m;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100*m;
mé6:=7/100*m;
m7:=5.5/100*m;
write('Doresti st vezi valorile maselor componente?
(D/N) ') ;
readln (vm) ;
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writeln;
if (vie='d') or (vm='D') then

begin
writeln;
writeln ('Masele elementelor modelului sunt:');
writeln;
writeln (' ml=',ml:9:3,"' kg');
writeln (" m2=',m2:9:3,"' kg');
writeln (' m3=',m3:9:3,"' kg');
writeln (" m4=',m4:9:3,"' kg');
writeln (" m5=',m5:9:3,"' kg');
writeln (' mo="',m6:9:3,"' kg');
writeln (' m7=',m7:9:3,"' kg');
tasta;
end;
end;
procedure masaZz;
begin
clrscr;
writeln('Dati masele elementelor componente ale corpului,
Sn kg !''");

writeln;

write (' ml='),;readln(ml);

write (' m2="') ;readln (m2) ;

write (' m3="'),;readln (m3) ;

write (' m4=") ;readln(m4) ;

write ("' m5="') ;readln (m5) ;

write (' m6="') ;readln (m6) ;

1=") (m7)

write (' m
writeln;
m:=ml+m2+m3+m4+m5+mo6+m7;

delay (850);

writeln('Masa totalt a corpului omenesc este: m=',m:9:3,"

writeln;
tastal;
end;

procedure frecventa;

begin

writeln;

writeln('Doresti st dai valorile frecventelor de rezonantt
ale');

write (' maselor componente ale modeluluil mecanic ?
(D/N) ') ;

readln (vf) ;

writeln;

if (vi='d') or (vf='D') then

begin
writeln('Dati frecventele de rezonantt, Sn Hz!');
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writeln;

write (' fnl:="'),;readln
write ("' fn2:=");readln
write (' fn3:="),;readln
write (' fnd:=") ;readln
write (' fn5:=") ;readln
write (' fn6:="');readln
write (' fn7:="') ;readln
writeln;
write ('Doresti st vezi valorile pulsatiilor?
(D/N) ") ;
readln (vp) ;
writeln;
if (vp='d') or (vp='D') then
begin
writeln;
writeln ('Pulsatiile aferente elementelor
modelului sunt:');
writeln;
omegal :=2*pi*fnl;
writeln (' omegal="',omegal:7:2,
rad/s"');
omegaz2:=2*pi*fn2;
writeln (' omegaz2="',omegal:7:2,
rad/s'") ;
omega3:=2*pi*fn3;
writeln ("' omega3="',omega3:7:2,
rad/s"') ;
omegad:=2*pi*fn4;
writeln (" omegad="',omeqgad:’"’:2,
rad/s');
omegaS5:=2*pi*fnb5;
writeln ("' omegab5="',omegab5:7:2,
rad/s"');
omegab6:=2*pi*fno6;
writeln (' omega6="',omegab6:7:2,
rad/s'") ;
omega’:=2*pi*fn7;
writeln (' omega’l="',omega’l’l:7:2,
rad/s') ;
readln;
end;
end;
if (vf<>'d') or (vf<>'D') then
begin
fnl:=3.25; £fn2:=3.25; £fn3:=5;
fn5:=4.5; fno6:=5; fn7:=5;
end;
end;

procedure date init;

(
(
(
(
(
(
(

.
’

fnl
fn2
fn3

4

)
)
) 7
fn4) ;
) .
)
)

fnb

4

fno

4

fn7

4

fnd:=3;
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begin

end;

procedure
begin

ANTIC:")

writelnn('B
) ;

m:=80;
ml:=7.3/100*m;
m2:=15/100%*m;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100*m;
mo:=7/100*m;
m7:=5.5/100*m;
fnl:=8; fn2:=6;
fn5:=8; fn6:=5;

fn3:=8.5;
fn7:=14;

fnd:=3;

calcul afisare;

clrscr;

textbackground (1) ;
textcolor(yellow) ;

gotoxy (10, 4);

writeln('"P ARAMETRTITI
gotoxy(10,5);
RRBRRRRRRARARRRRRRABRBRRRARRABARRRABRBRARIRARAABRRRABBABRIRARARA!

M ODELULUI MEZC

writeln;

kl2:=m2*sqr (2*pi*fn2)/2;
k23:=k12;

klf:=ml*sqr (2*pi*fnl)-k12;
k56:=m6*sqgr (2*pi*fno6) ;
k57:=m7*sqr (2*pi*fn7) ;
a:=m3*sqgr (2*pi*fn3)-k23;
b:=md*sqr (2*pi*fnd);
c:=m5*sqgr (2*pi*fnb5)-k56-k57;
k34:=(a+b-c)/2;
k35:=(a-b+c)/2;

k45:=(-a+b+c)/2;
writeln(' Valorile parametrilor elementelor elastice
sunt:"') ;
writeln (" k12=",%k12:9:2,' N/m');
writeln (' k23="',k23:9:2,"'" N/m');
writeln ("' k34="',%k34:9:2,"' N/m'"):
writeln ("' k35=',k35:9:2,' N/m'");
writeln ("' k45="',k45:9:2,' N/m');
writeln (' k56="',k56:9:2,' N/m');
writeln (' k57=',%k57:9:2,' N/m');
writeln (' kl1f=',k1£f:9:2,' N/m');
writeln; writeln;

m:=ml+m2+m3+mi4+m5+m6+m7;

prl:=m1*100/round (m) ;
pr2:=m2*100/round (m) ;
pr3:=m3*100/round (m) ;
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4

prd4:=m4*100/round (m) ;
pr5:=m5*100/round (m) ;
pr6:=mé6*100/round (m)
pr7:=m7*100/round (m) ;
pr:=prl+pr2+pr3+prd4+prS5+pro6+pr7;

4

writeln(' Masele elementelor componente ale corpului
sunt:"');

writeln (' ml=',ml:9:2,"' kg
',prl:5:2,'%s");

writeln (' m2=',m2:9:2,"' kg
',pr2:5:2,'%");

writeln("' m3=',m3:9:2,"' kg
',pr3:5:2,'%");

writeln ("' m4=',m4:9:2,"' kg
',prd:5:2,'%");

writeln (' m5=',m5:9:2,"' kg
',pr5:5:2,'%3");

writeln(' m6=',m6:9:2,"' kg
',pr6:5:2,'%");

writeln (' m7=',m7:9:2,"' kg
',pr7:5:2,'%");

writeln;

m:=ml+m2+m3+m4+m5+m6+m7;

writeln(' Masa totalt a corpulul omenesc este:
m=',round(m),"' kg');

tastal;
end;

procedure tiparire imprimanta;
begin
clrscr;
writeln(' Vrei st tiptresti rezultatele la imprimantt

writeln;
writeln('Tasteazt:'");
writeln;
writeln (' 1 ..... pentru tiptrire la imprimantt');
writeln;
writeln(' 2 e pentru NU');
writeln;
readln(vimp) ;
writeln;
if (vimp='1l') then
begin
clrscr;
textbackground(7) ;
textcolor (5);
gotoxy (10,10);
writeln('Esti sigur ct vrei st tiptfresti la
imprimantt valorile');
write (' parametrilor ? (D/N)"');
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LULUTI

readln (cp) ;
writeln;

if

(cp='d")

or

begin
textbackground(5);

MECAN

clrscr;

(cp="D")

then

textbackground (1) ;

textcolor(135);
gotoxy (30,10);

writeln('T I PA R I R E'");

gotoxy(28,12);

writeln('*******************1),.

gotoxy (28, 8) ;

writeln('*******************') ;

writeln(lst,"'
I C:'");
writeln{(lst,"

PARAME

TRITI

BRABARBARARARRBRARAARARRARRARARBRARARBARARRRARRRRARRRRARRARARRRBAR') ;
writeln(lst,'');

ale corpului sunt:"');

',ml*100/round(m):5:1,"

', m2*100/round (m) :5:

', m3*100/round(m) : 5:

writeln(lst,*

(
writeln(lst,'
writeln(lst,'
writeln(lst,"'
writeln(lst,'
writeln(lst,'
writeln(lst,'
writeln(lst,’
writeln(lst,'
writeln(lst,'

writeln(lst,"'
writeln(lst,"'

')
writeln(lst,'?
I’ g')

writeln(lst,'

18N

writeln(lst,'

',m4*100/round(m) :5:1,"' &');
writeln(lst,'
',m5%¥100/round(m) :5:1,"' %');
writeln(lst,'
', m6*100/round(m) :5:1,"' &');
writeln(lst,"’
',m7*100/round(m) :5:1,"' %');

este:

m=',round(m),’

')

')

k12="',%k12:9:2,' N/m'");
k23=',k23:9:2,"' N/m");
k34=",k34:9:2," N/m');
k35=',k35:9:2,' N/m'");
k45="',k45:9:2,' N/m'");
k56="',k56:9:2,' N/m');
k57=',k57:9:2,' N/m');
kif=',k1f:9:2,' N/m');
writeln(lst,"'");

Masele elementelor componente
ml=',ml:9:2,"' kg
m2=',m2:9:2,"' kg
m3=',m3:9:2,"' kg
m4=',m4:9:2,"' kg
m5=',m5:9:2,"' kg
mé6=',m6:9:2,"' kg
m7=',m7:9:2,"' kg

writeln(lst,'"');
m:=ml+m2+m3+m4+m5+m6+m7;

writeln(lst,"'
kg');

readln;
textcolor(7);

Masa totalt

M ODE

a corpului omenesc
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end;
end;
end;

procedure calcul;
begin

ml:=7.3/100*m;
m2:=15/100*m;
m3:=19/100*m;
md:=9.7/100*m;
m5:=36.5/100*m;
mé6:=7/100*m;
m7:=5.5/100*m;
fnl:=8; fn2:=6;
fn5:=8; £fn6:=5;

fn3:=8.5;
fn7:=14;

fn4:=3;

k12:=m2*sqr (2*pi*fn2)/2;

k23:=k12;

klf:=ml*sqr (2*pi*fnl)-k12;
k56 :=m6*sqr (2*pi*£fn6) ;
k57:=m7*sqr {2*pi*fn7);
a:=m3*sqr (2*pi*fn3)-k23;
b:=m4*sqr (2*pi*fn4);
c:=m5*sqr (2*pi*fn5)-k56-k57;

k34:=(a+b-c)/2;

k35:=(a-b+c)/2;

k45:=(-at+b+c)/2;
end;

procedure param;
begin
clrscr;
writeln; writeln;
writeln ("
functie de masa totala'):;
writeln ("

writeln;
writeln ('

writeln;
Variatia parametrilor kij

e e e e i e e e e o e e e e e e i e S . e T it e e e e e T S o S S e e A e A S o ot e e i S et e v e e e e e e e e S A o e e o
T T T S T T N T S T S T T S T T S S T T T S T T T S T T T T T S T T T T T T T S T T T S T T T ==

=========');
writeln('
k56 [N/m]
writeln("
writeln ('

m[kqg]

m:=50;
while m<=100 do
begin
calcul;

k12[N/m] k23[N/m] k34[N/m]

k57 [N/m]");

k1f[N/m]");

k35[N/m]
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T T T S S S S ST S S S ST S S S S T ST S T T T T T T S T S S T T S S T T S S S S S T ==

writeln(' '",m:7:2,
', k34:9:2,"' ',k35:9:2,"'" ',k45:9:2,"
writeln ('
m:=m+6;
end;
writeln ('
========='),;
readln;

end;

procedure param im;
begin
writeln(lst) ,writeln(lst);
writeln(lst,'
functie de masa totala'):;
writeln(lst,?

writeln(lst):
writeln(lst,"'

========="! ) ’

writeln(lst,"' m{kg] k12[N/m] k23[N/m] k34[N/m]
k35[N/m] k45[N/m] k56([N/m] k57[N/m]"'):;
writeln(lst,' k1f[N/m]"');
writeln(lst,’
========="')
m:=50;
while m<=100 do
begin
calcul;
writeln(lst,' ', m:7:2,"' ',k12:9:2,"' ',k23:9:2,"
',k34:9:2,"'" ',k35:9:2,' ',k45:9:2,"' ',k56:9:2," ',k57:9:2);
writeln(lst,' ',k1f:9:2);

m:=m+6;
end;
end;

procedure paraml;
begin
clrscr;
writeln; writeln; writeln;

writeln (' Variatia

functie de masa totala'):;
writeln('

writeln;
writeln ("

vr,kl12:
',k56:9:
'Lk1£:9:

2," ',k23:9:2,

.
’

',k57:9:2);

Variatia parametrilor kij

- = = = v = - —— = — —— ——— — — — - — — ——

maselor partilor corpului

- - - — ——— — ——— - ———— — gt bt o ————— > - —— ————— — — —
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writeln (' m{kqg] ml[kg] m2 [ kg] m3{kqg] m4 [ kg]
m5 [kg] mé [kg] m7[kgl');
writeln ('

P S 3 vt e

m:=50;
while m<=100 do
begin
calcul;
writeln(' ',m:7:2,'" ',ml1:9:2,' ',m2:9:2,"
',m3:9:2," '",m4:9:2," '",m5:9:2,' '",m6:9:2," ',m7:9:2);
m:=m+6;
end;
writeln ('

N T S T T T S S T S S T T T T T T T T T T T T T T L T T T T T T T T S S T T T T T N T N T ST == s

readln;
end;

procedure param iml;

begin
writeln(lst) ;writeln(lst);
writeln(lst,' Variatia maselor partilor corpului
functie de masa totala');

writeln(lst,* = -—---------mmmmm e

writeln(lst);

writeln(lst,"' m{kg] ml [kqg] m2 [ kg] m3[kqg]
m4 [kg] n5 [kqg] mb6 [kg] m7[kgl]');

writeln(lst,'

T T T T ST T T T S T S T T T T T T T T T T T T S T T L S S T T N T T T T T T T T T S T T T T e T T T T T N T I T IS I T T I T T T

m:=50;
while m<=100 do
begin
calcul;
writeln(lst,' ",m:7:2,"' ',m1:9:2,"' ', m2:9:2,"'
',m3:9:2,"' '",m4:9:2," *,m5:9:2,' ',m6:9:2,' ', m7:9:2);

m:=m+6;
end;
end;
begin
antet;
meniul;

if (menl=1) then
date_init;
if (menl=2) then
begin
meniu2;
if (men2=1) then
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end.

masal;
if (men2=2) then
masaz;
end;

frecventa;
calcul afisare;
tiparire imprimanta;
clrscr;
writeln;writeln;writeln;writeln;writeln;writeln;

writeln(' Doriti sa consultati niste date statistice?');

writeln;
write ("' [d/n]");
readln(st);
if (st='d') or (st='D') then
begin
param;
writeln;writeln;

writeln(' Doriti sa le tipariti la imprimanta?’'):;

write (" [d/n]");

readln (im) ;

if (im='d') or (im='D') then
param_im;

paraml;

writeln;writeln;

writeln(' Doriti sa le tipariti la imprimanta?'):;

write ('’ [d/nl");
readln(im) ;
if (im='d') or (im='D') then
param_iml;
end;
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ANEXA 4.2

Codul sursi al programului elastwin.pas este redat in continuare:

program estimare constante elastice;

uses wincrt,winprn;

var menl,men2:integer;
m,sl,ml,m2,m3,m4,m5,mo,m7,r:real;
fnl, fn2, £n3, fn4, £n5, fné, fn7,a,b,c:real;
omegal,omegaz,omegal,omegad, omega5, omegab, omega’:real;
k12,k23,k34,k35,k45,k56,k57,klf:real;
ch,vm, vp, vi, vimp, cp, st, im: char;

procedure tastal;
begin
ch:=readkey;
end;

procedure antet;
begin

{textbackground(3) ;}

clrscr;

{textbackground (1) ;}

{textcolor(3):;}

gotoxy(20,10);

writeln (" M O D E L M E C A N I C');

gotoxy(10,12);

writeln('al corpului omenesc asezat G&n picioare pe o
platformt');

writeln;

{delay (2050) ;}

clrscr;

{textbackground(3) ;

textcolor (1) ;}

gotoxy(12,3);

writeln(' DE TERMTINARE CONSTANTE E
LASTTICE");

writeln;

writeln;

tastal;

end;

procedure tasta;
begin
gotoxy(23,20);
writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA! <<');
ch:=readkey;
end;
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procedure
begin

implicite’

tastaturt!

end;

meniul;

writeln(' DATE INITIALE'");
writeln(' M N N NN~ NN~ ~vnanaan )
writeln(' Tasteazt:');

writeln;

writeln (' 1 ..... pentru folosirea datelor
)}

writeln;

writeln (' 2 oo pentru a introduce datele de 1la
);

writeln;

readln (menl) ;

writeln;

writeln;

procedure meniuZz;

begin

componente

end;

procedure
begin

(D/N) ") ;

writeln(' Tasteazt:'):;

writeln;

writeln(" 1 ..... Dati masa totalt a corpului');
writeln;

writeln("' 2 ..... Dati masele celor 7 elemente
')

writeln;

readln (men2) ;

writeln;

masal;

clrscr;
writeln('Dati masa totalt a corpului, exprimatt E&n kg

write (' m=");
readln (m) ;

writeln;
ml:;=7.3/100*m;
m2:=15/100*m;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100%m;
mé6:=7/100*m;
m7:=5.5/100*m;

write('Doresti st vezi valorile maselor componente?
readln (vm) ;

writeln;

if (vm='d') or (vm='D') then 35
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begin

writeln;
writeln('Masele elementelor modelului sunt:');
writeln;
writeln (' ml=',ml1:9:3,"' kg');
writeln (' m2=',m2;9:3,"' kg');
writeln (' m3=',m3:9:3,"' kg');
writeln (' md="',md4:9:3,"' kg');
writeln ("' m5=',m5:9:3,"' kg');
writeln(’ mé6=',m6:9:3,"' kg');
writeln(' m7=',m7:9:3,"' kg');
tasta;
end;
end;
procedure masaz;
begin
clrscr;
writeln('Dati masele elementelor componente ale
corpului, En kg !'');

writeln;

write (' ml="') ;readln(ml);

write (' m2=") ;readln(m2) ;

write (' m3=") ;readln (m3) ;

write (' m4=") ;readln(m4) ;

write (' m5="') ;readln{m5) ;

write(' m6=") ;readln{(mo6) ;

write(' m7=");;readln{(m7) ;

writeln;

m:=ml+m2+m3+m4+m5+mo+m7;
writeln('Masa totalt a corpului omenesc este:
m=',m:9:3,"' kg'");
writeln;
tastal;
end;

procedure frecventa;
begin
writeln;
writeln('Doresti st dai valorile frecventelor de
rezonantt ale');

write(' maselor componente ale modelului mecanic ?
(D/N) ") ;

readln(vf);

writeln;

if (vEf='d') or (vf='D') then

begin

writeln('Dati frecventele de rezonantt, G&n Hz!');
writeln;
write (' fnl:=');readln(fnl);

write (' fn2:="') ;readln(fn2):;



writeln;

write('Doresti st vezi valorile pulsatiilor?

(D/N) ") ;
readln (v
writeln;
if (vp='
begin

modelului sunt:');

rad/s');
rad/s');
rad/s");
rad/s');
rad/s');
rad/s"');
rad/s');
end;
end;
if (vf<>'d') or
begin
fnl:=8
fn5:=8
end;
end;

procedure date init;
begin
m:=80;
ml:=7.3/100*m;

fn3:="');readln(fn3

fnd4:=");;readln(fn4
fn6:=");readln(fn6

(

(
fn5:="') ;readln(£fnS

(

(

fn7:='");readln(fn7

p);

d') or (vp='D') then

writeln;

writeln('Pulsatiile aferente elementelor

writeln;
omegal:=2*pi*fnl;
writeln("' omegal="',omeqgal:

omegaz2:=2*pi*fn2;
writeln ("' omega2="',omega2:

omegal:=2*pi*fn3;
writeln(' omegal3=',omega3:

omegad:=2*pi*fn4;
writeln(' omegad="',omegad:

omegaS:=2*pi*fnb;
writeln (' omegab5="',omegab:

omegab6:=2*pi*fné6;
writeln(" omega6="',omegab:

omega7:=2*pi*fn7;

)
)
)
)
)

4
.
’
.
’

.
7
’

12,

12,

writeln (" omega7="',omega7:7:
readln;
(vE<>'D') then
; fn2:=6; £fn3:=8,5; fnd:=3;
; fno:=5; £fn7:=14;
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end;

m2:=15/100*m;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100%m;
mo:=7/100*m;
m7:=5.5/100*m;
fnl:=8; fn2:=6;
fn5:=8; fn6:=5;

fn3:=8.5; fn4:=3;

fn7:=14;

procedure calcul afisare;
begin

clrscr;

{textbackground (1) ;
textcolor(yellow) ;}
gotoxy(10,4);

writeln('P ARAMETRTITI

M ODELULUI MESC

ANTIC:");

gotoxy (10, 5);

writeln ('BRARRBRRBRARRRABRABRABRRBRIBBARBRAABRABRRABRARAAIBBRABBRRABLKABRR!

)

sunt:"');

sunt:"');

writeln;

kl2:
k23:
klf:
k56:
k57:

=m2*sqr (2*pi*fn2)/2;
=k12;

=ml*sqr (2*pi*fnl)-k12;
=m6*sqr (2*pi*fno6) ;
=m7*sqr (2*pi*fn7};

a:=m3*sqr (2*pi*fn3)-k23;

b:=md*sqr (2*pi*fnd);
c:=m5*sqr (2*pi*£fnb5) -k56-k57;
k34:=(a+b-c)/2;
k35:=(a-b+c)/2;
k45:=(-a+b+c) /2;

writeln;

writeln(' Valorile parametrilor elementelor elastice
writeln (" kl12=',%k12:9:2,"' N/m');

writeln (' k23=',k23:9:2,"' N/m');

writeln (" k34="',%34:9:2,' N/m');

writeln (" k35="',k35:9:2,"' N/m');

writeln(" k45="',k45:9:2,' N/m');

writeln(® k56=",%k56:9:2,"' N/m');

writeln(' k57=',k57:9:2,"' N/m');

writeln("® kl1f=',k1£f:9:2,' N/m");

writeln; writeln;

m:=ml+m2+m3+m4+m5+m6+m7;
Masele elementelor componente ale corpului

writeln ('

writeln ("

',m1*100/round(m) :5:1,"

ml=',ml:9:3,"

o

')

kg
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writeln (' m2="',m2:9:3,"' kg
', m2*100/round (m) :5:1,"' %');

writeln(' m3=',m3:9:3,"' kg
',m3*100/round(m) :5:1," &");

writeln (' m4=',m4:9:3,"' kg
',m4*100/round(m) :5:1,"' %');

writeln(' m5=',m5:9:3,"' kg
', m5*100/round{m) :5:1," %');

writeln (' mo6=',m6:9:3," kg
', m6*100/round{m) :5:1,"' &"');

writeln(' m7=',m7:9:3,"' kg
',m7*100/round(m) :5:1," &');

writeln;

m:=ml+m2+m3+m4+m5+m6+m7;

end;

writeln('
m=', round(m), "’

tastal;

kg'):

Masa totalt a corpului omenesc este:

procedure calcul;

begin

end;

ml:=
m2:=
m3:=
md ;=
mS5:=
moé6:=
m7:=
fnl:
fn5:
kl12:
k23:
kif:
k56:
k57:

.3/100*m;
15/100*m;
19/100*m;
9.7/100*m;
36.5/100*m;
7/100*m;
5.5/100*m;
=8; fn2:=6; fn3:=8.5;
=8; fn6:=5; fn7:=14;
=m2*sqr (2*pi*fn2)/2;
=kl12;
=ml*sqr (2*pi*fnl)-k12;
=m6*sqr (2*pi*fno) ;
=m7*sqr (2*pi*fn7) ;

fnd:=3;

a:=m3*sqgr (2*pi*fn3)-k23;
b:=m4*sqr (2*pi*fnd);
c:=m5*sqr (2*pi*fnd)~-k56-k57;

k34:
k35:
k45:

procedure param;

begin

clrscr;

=(a+b-c)/2;
=(a-b+c)/2;
=(~a+b+c)/2;

writeln; writeln; writeln;

writeln ("

functie de masa totala'):;

writeln ("

B e S ——

Variatia parametrilor kij
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writeln;
writeln('

e ot o o o e e e e e e e e o o e e e e et e e e b . e o T T A e T e = A s A S A A o o e o e e e i o et e e S A e e e e o . e e e e e
T T T T S S S ST T T T S T T T T T T T T T T T T N T T S S T T T T S T T T S T S s s =

========="')

writeln (' m{kg] k12 [N/m] k23 [N/m] k34 [N/m] k35[N/m]
k45[N/m] k56{N/m] k57[N/m]');

writeln ("' k1f[N/m]"');

writeln ("

e e e o e . o e e e e o T . s e T e T o e i o A et e T T T A e = S S Bt e T et e o T ot A e o S e e ek e i o e e e e S e e e i o e e e

m:=50;
while m<=100 do
begin
calcul;
writeln(' ',m:7:2,"' ',k12:9:2,'" ',k23:9:2,"
', k34:9:2,"'" ',k35:9:2,"' ',k45:9:2,"' ',k56:9:2,' ',k57:9:2);
writeln("' ',klf:9:2);
m:=m+6;
end;
writeln ('

T T S T I T T I S T T S T T T T T T T T T T T T T N N T T S T T S T T T S S T S S T T T T S s s S s T =

end;

procedure paraml;
begin
clrscr;
writeln; writeln; writeln;
writeln(' Variatia maselor partilor corpului
functie de masa totala');
writeln(' @ —emmmmemmemm e

writeln;
writeln ("'

========x= ) H

writeln(’ m{kg] ml[kg] m2 [kqg] m3[kg] m4 [kg]
m5(kg] mé6 [kg] m7(kgl]');

writeln('

S e e e e b L e ]

m:=50;
while m<=100 do
begin
calcul;
writeln(' '",m:7:2,' ',ml1:9:2,' ',m2:9:2,"
'ym3:9:2," '",m4:9:2,' '",m5:9:2," ',m6:9:2,' '*,m7:9:2);
m:=m+6;
end;
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ST T ST T T S S T T T T T T T N T T T T S T L T T T T T T T S T T N T T T T I I I I I T I I I I T

begin

end.

antet;
meniul;
if (menl=1) then
date init;
if (menl=2) then
begin
meniu2;
if (men2=1) then
masal;
if (men2=2) then
masaz;
end;
frecventa;
calcul afisare;
clrscr;
writeln;writeln;writeln;writeln;writeln;writeln;
writeln (' Doriti sa consultati niste date statistice?');
writeln;
write(’ [d/nl*);
readln(st) ;
if (st='d') or (st='D') then
begin
param;
writeln;writeln;
writeln(' Doriti sa le tipariti la imprimanta?'):
write (' [d/nl"');
readln (im) ;
paraml;
writeln;writeln;
writeln(' Doriti sa le tipariti la imprimanta?');
write (' (d/nl1'");
readln(im) ;
end;
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PARAMETRTITI

Masele elementelor componente ale corpului sunt:

Rezultatele ruldarn programului elastfin. pas:

kl2= 8527,
k23= 8527.
k34= 1690.
k35= 33137.
k45= 1066.
k56= 5526.
k57= 34046.
klf= 6228.

ml=

m2= 12
m3= 15
m4= 7
mS= 29
meé=

m7= 4

Masa totald a

T

Variatia parametrilor kij functie de masa totala

—_———— e ——— e ——————————————_—_——_————_——_—————_——,— e —— e e

5.
.00
.20
.76
.20
5.
.40

34
34
47
39
71
98
19
12

84

60

N/m
N/m
N/m
N/m
N/m
N/m
N/m
N/m

ANEXA 4.3

M ODEULULUI

7.
15.
19.
9.
36.
7.
5.

corpulul omenesc este: m=80 kg

Lo ULJOOoO W

o 0P o oP o o oP

kK34[N/m]

k23[N/m)

68.

74.

80.

86.

92.

98

kg}] kl12[N/m]
k1f[{N/m]

00 5329.59

3892.57

00 5969.14

4359.68

00 6608.69

4826.79

00 7248.24

5293.90

00 7887.79

5761.01

00 8527.34

6228.12

00 9166.89

6695.22

00 9806.44

7162.33

.00 10445.99
7629.44

5329.

5969.

6608.

7248.

7887

8527.
9166.
9806.

10445.

59

14

69

24

.79

34

89

44

99

1056.

1183.

1310.

1436.

1563.

1690.

1817

1944.

2070.

54

33

11

90

68

47

.25

04

82

35622.

38108.

40593.

.79

.09

.39

70

00

31

906.

986.

1066.

1146.

1226.

1306.

70

70

71

71

71

72

5526.

5941,

6356.

6770.

.93

.46

98

50

03

55

34046.

36599.

39153.

41706.
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1 : .
qa/ maselor partilor corpului functie de masa totala

e e e e - ——_—— ——— ——————— ——— —— o — — s . —— —— — —— —— — ———

[SARNO2 I~ S SN UV R SV OV I oS ]

‘“\-\t¢7¢ e T T T L L R S 3 S N
=.00 7.50 9.50 4.85 18.25 3.50
656'00 8.40 10.64 5.43 20.44 3.92
62 0% 9.30 11.78 6.01 22.63 4.34
63.00 10.20 12.92 6.60 24.82 4.7
18-04 1.10 14.06 7.18 27.01 5.18
29 -%o 2.00 15.20 7.76 29.20 5.60
260 .90 16.34 8.34 31.39 6.02
9200 80 17.48 8.92 33.58 6.44
93 70 18.62 9.51 35.77 6.56
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ANEXA 44

Codul sursa al acestui programului amortizp.pas este redat in continuare:

program estimare constante elastice;

uses crt,printer;

var menl,men2:integer;
m,sl,ml,m2,m3,m4,m5,mé6,m7,r:real;
fnl, fn2, fn3, fn4, tn5, fno6, fn7,a,b,c:real;
omegal, omegaz, omega3, omegad, omega5, omegab, omega’:real;
k12,k23,k34,k35,k45,k56,k57,klf:real;
pl,p2,p3,p4,p35,p6,p7:real;
nl3,n34,n35,n45,n56,n57,c13,c34,c45,c56,c57:real;
cl3cr,c34cr,cd45cr,ch6cr,c57cr,cd45crlreal;
a3,b3,c3,v3,a4,bd4,c4,v4,a5,b5,c5,v5:real;
ch, vm,vp,vf, vimp, cp, ir:char;

procedure tastal;
begin
ch:=readkey;
end;

procedure antet;
begin
textbackground (3);
clrscr;
textbackground (1) ;
textcolor(3);
gotoxy(20,10);
writeln (' M O D E L M E C A N I C');
gotoxy(10,12);
writeln('al corpului omenesc asezat &n piciocare pe o platformt

vibrantt'):;
writeln;
delay (3050) ;
clrscr;
textbackground (3) ;
textcolor(l);
gotoxy(12,3);

writeln (" ESTIMARE PARAMETRI M OD
E L');
writeln;
writeln;
tastal;
end;

procedure tasta;
begin
gotoxy(23,20);
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end;

writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA! <<');

ch:=readkey;

procedure meniul;
begin

writeln ('
writeln ("’

DATE INITIALE");

AALANAUAIAN AN AN A AN A A A A A A A A A A A A ' ) ;

writeln(' Tasteazt:'):;

writeln;
writeln ('

implicite');

writeln;
writeln ('

tastaturt');

end;

writeln;
readln (menl) ;
writeln;
writeln;

procedure meniu2;

begin

1 ..... pentru folosirea datelor

2 i pentru a introduce datele de 1la

writeln ("’ Tasteazt:');

writeln;

writeln (" 1

writeln;
writeln ("

componente') ;

end;

writeln;
readln (men?2) ;
writeln;

procedure masal;
begin

clrscr;
writeln;writeln;
writeln;writeln;

..... Dati masa totalt a corpului');

2 e Dati masele celor 7 elemente

writeln(" Dati masa totalt a corpului, exprimatt En kg

writeln;
write ('
readln (m) ;
ml:=7.3/100*m;
m2:=15/100*m;
m3:=19/100*m;
m4:=9,7/100*m;
m5:=36.,5/100*m;
m6:=7/100*m;
m7:=5.5/100*m;

m=");
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writeln;

write('Doresti st vezi valorile maselor componente?
(D/N) ") ;
readln (vm) ;
writeln;
if (vm='d') or (vm='D') then
begin
writeln;
writeln('Masele elementelor modelului sunt:');
writeln;
writeln (' ml=',ml1:9:3,"' kg');
writeln(' m2=',m2:9:3,"' kg'"):;
writeln (' m3=',m3:9:3,"' kg');
writeln (' m4=',m4:9:3,"' kg');
writeln (' mb5=',m5:9:3,"' kg');
writeln (' mé6=',m6:9:3,"' kg');
writeln ("' m7=',m7:9:3,"' kg');
tasta;
end;
end;
procedure masaz;
begin
clrscr;
writeln('Dati masele elementelor componente ale
corpului, &n kg !');
writeln;
write (' ml=");readln(ml);
write (' m2=") ;readln(m2) ;
write (' m3="') ;readln (m3);
write (' md="') ;readln (md) ;
write (' m5="') ;readln(m5) ;
write (' mé6=") ;readln (mb6) ;
write(' m7="') ;readln (m7);
writeln;
m:=ml+m2+m3+m4+m5+m6+m7;
delay(850);
writeln ('Masa totalft a corpului omenesc este:
m="',m:9:2,"' kg');
writeln;
tastal;
end;
procedure amortizare;
begin
clrscr;
writeln;writeln;writeln;
writeln('Dati wvaloarea procentualt a raportului dintre
amortizarea');
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writeln (" realt si cea critict pentru fiecare element cu
amortizare');

end;

writeln(' vfscoast &n parte !');
writeln;

write(' nl3="');readln(nl3);
write (' n34=") ;readln (n34);
write(' nd45="') ;readln(n4db);
write(' n56="') ;readln (n56) ;
write (' n57="') ;readln(n57);
writeln;

n13:=n13/100;n34:=n34/100;
nd45:=n45/100;n56:=n56/100;n57:=n57/100;
tastal;

procedure frecventa;

begin

rezonantt

(D/N) ') ;

(D/N) ') ;

writeln;

writeln('Doresti st dai valorile frecventelor de
ale');

write (' maselor componente ale modelului mecanic ?

readln(vf);

writeln;
if (vE='d') or (vf='D') then
begin

writeln('Dati frecventele de rezonantt, En Hz!');
writeln;
write (' fnl=") ;readln(fnl);
write (' fn2=") ;readln (fn2):;
write (' fn3="');readln(fn3);
write (' fnd4=");readln(fnd);
write (' fnb5="') ;readln(fn5);
write (' fne=") ;readln(fné6);
write (" fn7=") ;readln(fn7);
writeln;

pl:=2*pi*fnl; p2:=2*pi*fn2; p3:=2*pi*fn3;
pd:=2*pi*fnd; p5:=2*pi*fn5; p6:=2*pi*fn6;
p7:=2*pi*fn7;

write('Doresti st vezi valorile ©pulsatiilor?

readln(vp);

modelului sunt:');

writeln;
if (vp='d') or (vp='D') then
begin
writeln;
writeln ('Pulsatiile aferente elementelor

writeln;
writeln (' pl=',pl:7:2,' rad/s'");
writeln (' p2="',p2:7:2,' rad/s');
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end;

writeln (' p3=',p3:7:2,"' rad/s');
writeln(’ pd="',pd:7:2,"' rad/s');
writeln (' p5="',p5:7:2," rad/s');
writeln ("' p6=",p6:7:2,"' rad/s');
writeln ('’ p7=',p7:7:2,' rad/s');
readln;
end;
end;
if (vf<>'d') or (vE<>'D') then
begin
fnl1:=8; £fn2:=6; fn3:=8.5; fn4:=3;
fn5:=8; fn6:=5; £fn7:=14;
pl:=2*pi*fnl; p2:=2*pi*fn2; p3:=2*pi*fn3;
pd4:=2*pi*fnd; p5:=2*pi*fn5; p6:=2*pi*fné6;
p7:=2*pi*fn7;
end;

procedure date_ init;
begin

end;

m:=80;

ml:=7.3/100*m;

m2:=15/100*m;

m3:=19/100*m;

m4:=9.7/100*m;

m5:=36.5/100*m;

mo:=7/100*m;

m7:=5.5/100*m;

fnl1:=8; fn2:=6; £fn3:=8.5; £fn4:=3;

fn5:=8; £fn6:=5; fn7:=14;
pl:=2*pi*fnl;p2:=2*pi*fn2;p3:=2*pi*fn3;pd:=2*pi*fn4;
p5:=2*pi*fn5;p6:=2*pi*fn6;p7:=2*pi*fn7;
nl13:=0.05;n34:=0.10,n45:=0.25;n56:=0.15;n57:=0.10;

procedure calcul;
begin

k12:=m2*p2*p2/2;

k23:=k12;
kl1f:=ml*pl*pl/(1-n13*nl3)-k12;
cl3cr:=2*sqrt ( (k12+k1f)*ml);
cl3:=nl13*cl3cr;

a3:=l-sqr(n34);
b3:=2*n34* (n34-n13) *sqrt (m1*k12);
c3:=-(sqr (m3*p3) +sqr(n13-n34)*ml1*k12);
v3:=(-b3+sqrt (b3*b3-4*a3*c3))/(2*a3);
a:=v3*v3/m3-k23;

c34cr:=2* (sqrt (m3* (k23+a) ) -sqrt (m1*k12));
c34:=n34*c34cr;

ad:=1-sqr (n4b5);

b4:=n45* (n45-n34) *c34cr;
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end;

cd:=-sqr (md*pd)-sqr (nd5-n34) *sqgr (c34cr) /4;
vd:=(-bd+sqrt (bd*bd-4*ad*cd))/(2*ad);

b:=v4d*v4d/m4;

c45cr:=-(2*sqrt (m4*b)-c34cr) ;
c45:=n45*c45cr;
k56:=m6*p6*p6/ (1-sgr (n56) ) ;
c56cr:=2*sqrt (k56*mb6) ;
c56:=n56*c56cr;
k57:=m7*p7*p7/ (l-sqr (n57));
cS57cr:=2*sqrt (k57*m7) ;
c57:=n57*c57cr;
c:=m5*sqr (p5)+ (cd45+c56+c57) / (4*m5) -k56-k57;
k34:=(atb-c)/2;
k35:=(a~b+c) /2;
k45:=(-a+b+c)/2;

c45crl:=2*sqrt (m5*sqr (k35+k45+k56+k57) -c56cr-cb57cr) ;

readln;

procedure afisare;

begin

clrscr;

textbackground (1) ;
textcolor (yellow);

gotoxy (10,4);
writeln('P ARAMETRTI I

ANTIC:");

gotoxy (10, 5);

M ODELULUTI

MEZC

writeln ("RRRBRRRARBRRBABRARRBRARRRRABRRIRBBARIRARIRARRARABARARBBAIRBBRARABALT

) ;

end;

writeln;
writeln;
writeln(
writeln
writeln

writeln;
writeln("
writeln ("
writeln ('
writeln ('
writeln('
readln;

kl12=",k12:9:
k23="',%k23:9:
k34=",k34:9:
k35=',k35:9:
k45=",k45:9:
k56="',k56:9:
k57="'",k57:9:
klf="',k1f:9:
cl3=',¢c13:9:
c34="',c34:9:
cd45="',c45:9:
cb56="',c56:9:
c57="',c57:9:

procedure tiparire imprimanta;

NNMNDDNDDNDDNDDDDNDDND

NDNDDNDNDND

' e N e N e’ S nr

Ne Wa Ne Ne No SNe Ne “e

e Wa

Ne We W,

49

BUPT



begin

clrscr;

writeln ('

Vrei st tiptresti rezultatele la imprimantt

writeln;
writeln('Tasteazt:"'):;
writeln;

writeln ("' 1

pentru tiptrire la imprimantt');

ooooo

writeln;

writeln (' 2

.+ pentru NU');

writeln;
readln (vimp) ;
writeln;

if

(vimp="'1")

then

begin

clrscr;
textbackground(7) ;
textcolor (5);
gotoxy(10,10);

writeln('Esti sigur ct vrei st tiptresti la imprimantt

valorile');

write (' parametrilor ? (D/N)"');
readln(cp)
writeln;
if (cp='d') or (cp='D') then
begin
writeln('Doresti st tiptresti la
imprimantt:"');
writeln;
writeln (' 1 ..... numai rezultatele');
writeln;
writeln (' 2 ..., si datele de intrare');
writeln;
readln(ir);
textbackground(5) ;
clrscr;
textbackground (1) ;
textcolor (135);
gotoxy(30,10);
writeln('T I PA R I RE");
gotoxy(30,12);
writeln('***************l)’-
if ir='2' then begin
writeln(lst, 'Datele de intrare!');
writeln(lst, '~~~~~rnnmnannannnn ),
writeln(lst,'"');
writeln(1lst,"' fnil=',£fn1:7:2,' Hz'");
writeln(lst, ' fn2=',fn2:7:2,"' Hz');
writeln(lst,' fn3=',£fn3:7:2,"' Hz"');
writeln(1lst,' fnd=',fnd4:7:2,"' Hz');
writeln(lst,’ fn5="',£fn5:7:2,"' Hz');
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writeln(lst,'P ARAMETRTII

ANTIC:");

writeln(lst,"'

writeln(lst,'
writeln(lst,
writeln(lst,

writeln(lst,

writeln(lst,

L
]
¥
writeln(lst,"
L}
v

writeln(lst,

end;

(
(
(
(
writeln(lst,
(
(
(
(

fne='",fno6:7:2,"
fn7=',fn7:7:2,"
'"Y;writeln(lst,'");

z")

H
Hz'")

nl3=',n13*100:6:2,"'
n34=',n34*100:6:2,"'
n45="',n45*100:6:2, "
n56=',n56*100:6:2,"'
n57=',n57*100:6:2, "

'Y;writeln(lst,'"');

M ODEULULUI

.
’
.
’

o
- w - W -

oe

o0 O o

e

~e e “a

~

e

MEC

writeln(lst, 'RRRRABRABRRARLABARBRRABRARARBRRBLRARRABRABARALRABBRBRRBLAB

BRR') ;

writeln(1lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,

writeln(lst, '"Masele
corpului sunt:'):;

')

kl2="',k12:9
k23=",%k23:9
k34=",%k34:9
k35="',k35:9
k45=",k45:9
k56=",%k56:9
k57=",k57:9
klf="',k1£f:9

writeln(lst,

elementelor

- o6 oo eo o0 ee se e e

=S NN NDDNDDNN

e “wo

o e

e we g,

~— N e e s
~

~s

)

componente

ale

writeln(lst’ '************************************************')’-

m=',m:7:3,"

end;

writeln(lst, 'Masa

kg'):;

end;

writeln(lst,
writeln(lst,
writeln(lst,
writeln(1lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,

)i}

¥
'
'
|
v
v
'

')

ml=',ml:9:
m2="',m2:9:
m3=',m3:9:
m4="',m4:9:
m5=',m5:9:
moe="',m6:9:
m7=",m7:9:

m:=ml+m2+m3+md+mS5+mo6+m7;

writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln(lst,
writeln;

end;

totalt

v
1
1
¥
¥
v

a corpului

'Y ;writeln(lst, '’

cl3=',cl3:
c34="',c34:

c56=",c56:
c57="',c57:

9
9
c45="1,¢c45:9:
9
9

wwwwwww

4
’
4
4
14
14
4

' kg');
" kg');
' kg');
' kg');
v kgl );
] kgl);
v kg');
omenesc

este:
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begin

end.

antet;

meniul;

if (menl=1l) then
date init;

if {(menl=2) then

begin
meniu?2;
if (men2=1)
masal;
if (men2=2)
masaz;
amortizare;
end;
frecventa;
calcul;
afisare;

tiparire imprimanta;

then

then
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ANEXA 4.5

Codul sursa al acestui programulut parametp.bat este redat in continuare:

ECHO OFF

:RELUARE
CLS

ECHO ! K : fara amortizare
ECHO ! C : cu amortizare
ECHO ! X : EXIT

ECHO

CHOICE /c:KCX Alegeti o comanda
IF ERRORLEVEL 3 GOTO FINAL

IF ERRORLEVEL 2 GOTO AM

IF ERRORLEVEL 1 GOTO ARC

ECHO ! A: programul e pe discheta
ECHO ! C: programul e pe harddisc

— i ——

ECHO

CHOICE /c:AC Optiunea:

IF ERRORLEVEL 2 GOTO ARC1
IF ERRORLEVEL 1 GOTO ARC2

:ARC2

CALL A:\ELASTFIN.EXE
PAUSE

GOTO RELUARE

¢:ARC1

CALL C:\LUCRU\ELASTFIN.EXE
PAUSE

GOTO RELUARE

ECHO ! A: programul e pe discheta

BUPT



ECHO ! C: programul e pe harddisk

-—— - ——

ECHO

CHOICE /c:AC Optiunea:
IF ERRORLEVEL 2 GOTO AM1
IF ERRORLEVEL 1 GOTO AM2

tAM2
CALL A:\AMORTIZP.EXE
GOTO RELUARE

:AM1
CALL C:\LUCRU\AMORTIZP.EXE
GOTO RELUARE

:FINAL

ECHO

I X R R R R R R R R R R R R R R E R EEREREE R EEREEREEERE SRR EEERREERRE R R IR R R
ECHO !

ECHO ! Daca nu a rulat programul e posibil ca sa nu fi fost
gasit

ECHO !

ECHO ! Deci: - deschide fisierul paramet.bat pentru editare
ECHO ! (in NortonCommander cu <F4>), sau folosind
ECHO ! editorul Notepad (in Windows)

ECHO !

ECHO ! - modifica in mod corect calea la care se
gaseste

ECHO ! fisierul elastfin.exe si/sau fisierul
amortiz.exe

ECHO !

ECHO ! - salveaza modificarile aduse (in NC cu <F2>) si
ECHO ! inchide fisierul (in NC cu <F10>)

ECHO !

ECHO

kkkkdkhkhkhhkhkdkkhkhkhkkkhkhkhrkhkhkhkdhkhkhhhkhkhkhkhkhkhkhkkdhkhkhhkkhkrkhkhkhkhkkkhkkkhkhkkkhkkkxkxk

ECHO OFF
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ANEXA 4.6

Codul sursa al acestui programului param.pas este redat in continuare:

program estimare parametri model;

uses crt,printer;

var fn,k,c,omega n,m,p,n,ccr,delta, tau,csi,eta,omega:real;
ch,men,tv,im, list, rul:char;
rulo:byte;

procedure antet;
begin
textbackground (1) ;
clrscr;
textbackground (3) ;
textcolor(l);
gotoxy(20,10);
writeln (' M O D E L M E C A N I C'");
gotoxy(10,12);
writeln('al corpului omenesc asezat En picioare pe o
platformt vibrantt'):;
gotoxy (16,14} ;
writeln(' - cazul vibratiilor cu frecvente de valori
mici - ');
writeln;
delay(2500) ;
clrscr;
textbackground (1) ;
textcolor(3);
gotoxy(18,3);
writeln(' DE TERMINARE PARAMETRTI

gotoxy (32,5);
writeln("' M ODEL "y
writeln;
readln;
end;

procedure tasta;
begin
gotoxy(23,23);
writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA! <<');
ch:=readkey;
end;
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procedure meniu;
begin
writeln (' DATE INITIALE");
writeln(' = ~r~v~vssvsssssssasaasaaassas ")
writeln(' Tasteazt:');
writeln;
writeln (' 1 ..... pentru folosirea datelor
implicite');
writeln;
writeln (' 2 ..., pentru a introduce datele de la
tastaturt');
writeln;
readln (men) ;
writeln;
writeln;
end;

procedure tip vibratie;

begin
clrscr;
gotoxy(10,10);
writeln('T I P VIBRATTITI'");
gotoxy (10,11);
writeln('~~~~~r~rnrvnnmnvnnvnnvannvnnvnan ')
writeln;
writeln (' Tasteazt:');
writeln;
writeln (' 1 ..., pentru vibratii "ne"amortizate');
writeln;
writeln (' 2 ... pentru vibratii amortizate');
writeln;
readln (tv);
writeln;

end;

procedure listare;
begin
clrscr;
m:=40;
writeln; writeln;
writeln (' fn= 2,5 2,75 3 3,25
3,5 Hz');
writeln;
repeat
fn:=2.5;
writeln(' m=',m:5:1,"' kg');
repeat
omega n:=2*pi*fn;
k:=m*sqr (omega n) ;
write('k=',%k:10:3,"' "),
fn:=fn+0.25;
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until fn>3.5;
if m=80 then
readln;

writeln;
m:=m+5;

until m=110;

tasta;

end;

procedure imprimanta;

begin

clrscr;

m:=40;

writeln(lst),;writeln(lst);

writeln(lst,' fn= 2,5 2,75 3 3,25
3,5 Hz"'");

writeln(lst) ;
gotoxy (20,10) ;

writeln ('Asteapta! Se tipareste!');
repeat
fn:=2.5;
writeln(lst,' m=',m:5:1,"' kg');
repeat

omega n:=2*pi*fn;
k:=m*sqr (omega n) ;
write(lst, 'k="',k:10:3," ')
fn:=fn+0.25;
until fn>3.5;
writeln(lst);
m:=m+5;
until m=110;
readln;
end;

procedure listare k am;
begin
clrscr;
m:=40;
if (men='1l') then
n:=60;
if (men='2') then
begin
writeln('Dati valoarea procentajului amortiztrii in %
write (' n=");
readln (n) ;
end;
writeln('fn= 2,5 2,75 3 3,25
Hz');
writeln;
repeat
fn:=2.5;

')
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writeln('m=',m:5:1,"' kg');

repeat
p:=2*pi*fn;
k:=m*p*p/ (1-(n*n/10000)) ;
write('k=',k:9:2," ')
fn:=fn+0.25;

until fn>3.5;

fn:=2.5;

writeln;

repeat
p:=2*pi*fn;
k:=m*p*p/ (1-(n*n/10000)) ;
c:=(n/100)*2*sqrt (m*k) ;
ccr:=2*sqrt (m*k) ;
write('c=',c:9:2," ')
fn:=fn+0.25;

until fn>3.5;

writeln;

m:=m+10;

until m=110;
readln;
end;

procedure imprimanta k am;

begin
clrscr;
:=40;
writeln(lst); ;writeln(lst) ;writeln(lst) ;writeln(lst);
writeln(lst, 'fn= 2,5 2,75 3 3,25
3,5 Hz');

writeln(lst);
gotoxy(20,10);
writeln ('Asteapta! Se tipareste!');
repeat
fn:=2.5;
writeln(lst, 'm="',m:5:1,"' kg');
repeat
p:=2*pi*fn;
k:=m*p*p/ (1-(n*n/10000) ) ;
write(lst, 'k=',%k:10:2,"' ')
fn:=fn+0.25;
until fn>3.5;
fn:=2.5;
writeln(lst);
repeat
p:=2*pi*fn;
k:=m*p*p/ (1-(n*n/10000)) ;
c:=(n/100) *2*sqrt (m*k) ;
ccr:=2*sqrt (m*k) ;
write(lst,'c="',c:10:2," ')
fn:=fn+0.25;
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until fn>3.5;
writeln(lst):;
m:=m+10;
until m=110;
readln;
end;

procedure listare k am n;
begin
clrscr;
m:=75;
if men='2"'" then
begin
writeln;
writeln('Dati frecventa proprie, Sn Hz !');
write (' fn=");
readln (fn) ;
writeln;
end
else
fn:=3.25;
writeln;
writeln('Variatie parametri model functie de raportul n=c/ccr');
writeln('-----————---"--------— - —————— ')
writeln (' n(%] k [N/m] c [Ns/m] ccr [Ns/m] n');
writeln('----——=="="="="="="="=————————————— - ————— ')
n:=0.00001;
repeat
p:=2*pi*fn;
k:=m*p*p/ (1-(n*n/10000)) ;
c:=2*sqrt (m*k)*n/100;
ccr:=2*sqrt (m*k) ;
writeln (' ',n:5:1," ',k:9:2," ',c:7:2,"
',ccr:7:2," ',c/ccr:5:3);
n:=n+5-0.00001;
until n>100;
readln;
writeln('m=',m:5:1,"' kg');
readln;
end;

procedure imprimanta k am n;
begin S

writeln(lst); writeln(lst);

writeln(lst, 'Variatie parametri model functie de raportul
c/ccr');

writeln(lst,'---———--""-""""—"— -
-');

writeln(lst, " n(2] k [N/m] c [Ns/m] ccr [Ns/m] n
")
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writeln(lst,'---———--------"-""""""""-"-"-"-"-"-"-"-"-"""—"—"—"——"—"—"—"—"—"—"—"—"—————~
-')
n:=0.00001;
repeat
p:=2*pi*fn;
k:=m*p*p/(1-(n*n/10000)) ;
c:=2*sqrt (m*k)*n/100;
ccr:=2*sqrt (m*k) ;
writeln(lst,' ',n:5:1," ',k:9:2," ',c:7:2,"
'‘,ccr:7:2," ',c/ccr:5:3);
n:=n+5-0.00001;
until n>100;
writeln(lst, 'm=',m:5:1,"' kg');
end;

begin
clrscr;
rulo:=1;
antet;
while rulo=1 do begin
meniu;
if (men='1l') then
begin
fn:=3.25;
m:=65;
end;
if (men='2') then
begin
writeln('Dati masa modelului, Sn kg !');
write (' m=");
readln (m) ;
writeln;
writeln('Dati frecventa proprie, Sn Hz !');
write (' fn=");
readln (fn) ;
writeln;
end;
tip vibratie;
if tv='1"' then
begin
omega n:=2*pi*fn;
k:=m*sqr (omega n) ;

clrscr;
gotoxy (10, 8) ;
writeln ('Parametrii modelului sunt:');

gotoxy (20,10);
writeln('k="',k:10:3,"' N/m'");
gotoxy (20,12);
writeln('m=',m:6:2,"' kg');
readln;

end;
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if tv='2'" then

begin
p:=2*pi*fn;
if (men='1l') then
n:=60;
if (men='2') then
begin
writeln('Dati valoarea procentajului
amortiztrii in 2!"'");

write (' n=");
readln(n) ;
end;
k:=m*p*p/ (1-(n*n/10000)) ;
c:=(n/100)*2*sgrt (m*k) ;
ccr:=2*sqrt (m*k) ;
delta:=2*pi*n/100;
clrscr;
gotoxy (10,8);
writeln ('Parametrii modelului sunt:');
gotoxy (20,10) ;
k:=k/1000;
writeln('k="',k:7:3,"' KN/m');
gotoxy (20,12);
writeln('m=',m:7:2,"' kg');
gotoxy (20,14);

c:=c/1000;
writeln('c=',c:7:3,"' KNs/m');
writeln;

writeln ('Doresti sa cunosti si coef.de amortizare
critict ? [d/n]");
if (readkey='d') or (readkey='D') then

begin
writeln;
ccr:=ccr/1000;
writeln (' c cr=',ccr:10:3," KNs/m');
end;
readln;
writeln;

writeln('Vibratiile sunt libere ? [d/n]"');
if (readkey='n') or (readkey='N') then
begin
if men='2' then
begin
writeln;
writeln('Dati pulsatia vibratiei fortate
care Sntretine miscarea!');
write (' omega:=");
readln (omega) ;
end;
if men='1l' then omega:=2*pi*1.5;
csi:=c/ (2*sqrt (k*m)) ;
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eta:=omega/p;

tau:=sqrt ((l+sqr(2*csi) *sqr (eta) )/ (sqr(1l-
sqr (eta) ) +2*sqr(csi) *sqr (eta)));

writeln;

writeln;

writeln ('Factorul de amortizare este:
csi="',2*csi:6:3);

writeln;

writeln('Transmisibilitatea este:
tau=',tau:6:3);

writeln;

writeln('Pulsatia relativt este:
eta=',eta:6:3);

readln;
end;
end;
if tv='1l"' then
begin
writeln('Esti interesat de niste date statistice?');
write (' (d/n) ") ;

readln(list);
if (list='d') or (list='D') then
begin

listare;

writeln ('Doresti sa fie listate la imprimanta
rezultate statistice?');

write (' (d/n)");

readln (im) ;

if (im='d') or (im='D') then

imprimanta;
end;
end;
if tv='2' then
begin
writeln('Esti interesat de niste date statistice?');
write ("' (d/n)"'");

readln(list);
if (list='d') or (list='D') then
begin
listare k am;
writeln('Doresti sa fie listate la imprimanta
rezultate statistice?');
write (' (d/n) ") ;
readln (im) ;
if (im='d') or (im='D') then
begin
imprimanta k am;
end;
end;
end;
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if tv='2'" then

begin
writeln ('Doriti sa continuati?');
write (' [d/n]");

readln(list);
if (list='d') or (list='D') then
begin
listare k am n;
writeln('Doresti sa fie listarea la imprimanta?');
write (' [d/n]");
readln (im) ;
if (im='d') or (im='D') then
begin
imprimanta k am n;

end;
end;
end;
writeln;
writeln('Mai doriti sa rulati o data programul?');
write (' (d/n]");
readln (rul) ;
if rul='d’
then
begin
rulo:=1;
clrscr;
end
else rulo:=0;
end;

end.
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ANEXA 4.

Rezultatele rularii programulw param.pas:

fn 2,5
m= 40.0 kg
k= 15421.26
c= 942.48
m= 50.0 kg
k= 19276.57
c= 1178.10
m= 60.0 kg
k= 23131.89
c= 1413.72
m= 70.0 kg
k= 26987.20
c= 1649.34
m= 80.0 kg
k= 30842.51
c= 1884.96
m= 90.0 kg
k= 34697.83
c= 2120.58
m=100.0 kg
k= 38553.14
c= 2356.19

2,75
k= 18659.
c= 1036.
k= 23324.
c= 1295.
k= 27989
c= 1555.
k= 32654.
c= 1814.
k= 37319.
c= 2073.
k= 41984.
c= 2332.
k= 46649.
c= 2591.

72
73

65
91

.58

09

51
27

44
45

37
63

30
81

-

Variatie parametri model functie de raportul c/ccr

AROOODOOODOOOOOODOODOOOOOOO

31274.31
31352.69
31590.21
31994.18
32577.40
33359.26
34367.36
35640.22
37231.30
39215.40
41699.03
44837.65
48866.01
54154.50
61321.96
71483.79
86872.50
112699.11
164598.98
320750.89
8230103334.

80

3 3,25
k= 22206.61 k= 26061.92
c= 1130.97 c= 1225.22
k= 27758.26 k= 32577.41
c= 1413.72 < 1531.53
k= 33309.91 k= 39092.89
c= 1696.46 c= 1837.83
k= 38861.57 k= 45608.37
c= 1979.20 c= 2144.14
k= 44413.22 Kk 52123.85
c= 2261.95 c= 2450.44
k= 49964.87 k= 58639.32
c= 2544 .69 c= 2756.75
k= 55516.52 k= 65154.81
c= 2827.43 c 3063.05
c[Ns/m] ccr[Ns/m] n
0.00 3063.05 0.000
153.34 3066.89 0.050
307.85 3078.48 0.100
464.72 3098.10 0.150
625.24 3126.22 0.200
790.88 3163.51 0.250
963.28 3210.95 0.300
1144.45 3269.87 0.350
1336.82 3342.06 0.400
1543.48 3429.96 0.4
1768.45 3536.91 0.500
2017.18 3667.60 0.550
2297.28 3828.81 0.600
2619.93 4030.68 0.650
3002.38 4289.12 0.700
3473.16 4630.89 0.750
4084.05 5105.07 0.800
4942.41 5814.61 0.850
6324.35 7027.07 0.900
9318.96 9809.45 0.950
1571312.07 1571315.05

k=
c=

QW
([Tt

aOw
ihon

aw
nn

30225.

1319

37782

1649.

45338.
1979.

52894.

2309

60451.
2638.

68007.
2968.

75564.
3298.

1.000

Hz

.47

.08
34

91
.07

33
94

74
81
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m= 40.0

k= 9869.

m= 45.0

k= 11103.

m= 50.0

k= 12337.

m= 55.0

k= 13570.

m= 60.0

k= 14804.

m= 65.0

k= 16038.

n= 70.0

k= 17271.

m= 75.0

k= 18505.

m= 80.0

k= 19739.

m= 85.0

k= 20972.

m= 90.0

k= 22206.

m= 95.0

k= 23440.

m=100.0

k= 24674.

m=105.0

k= 25907.

2,75

11942.221
13434.999
14927.777
16420.554
17913.332
19406.110
20898.887
22391.665
23884.443
25377.220
26869.998
28362.776
29855.553

31348.331

14212.230
15988.759
17765.288
19541.817
21318.346
23094.874
24871.403
26647.932
28424.461
30200.989
31977.518
33754.047
35530.576

37307.105

3,25
k= 16679.
k= 18764.

20849.

22934.

25019.

29189.
31274.
33359.
35444.
37529.
39614.
41699.

43784.

631
585
539
493

447

.401

355

309

263

217

171

079

033

19344.
21762.
24180.
26598.
29016.
31434.
33852.
36270.
38688.
41106.
43524.
45943.

48361.

531

584

637

690

796

849

902
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ANEXA 5.1

Codul sursa al programului de simulare kc46.m, realizat in mediul de programare

MathLab este prezentat in continuare:

$Program pentru simularea functionarii unui model mecanic
%al corpulul omenesc

¢stergere ecran in mod text

cla

¢stergere ecran in mod grafic

clg

¢stergerea variabilelor existente in memorie

clear
disp ('
disp ('
format compact;

i=sqrt(-1);

2introducerea datelor initiale:
t1=0;

while tl==

MODEL

AN AL A A NN e A

MECANTIC");

P N PPV PV VDI ) ;

kl=menu ('INITIALIZARI', 'de la TASTATURA', 'date

implicite’, 'continue');
if kl==
disp('Introduceti datele initiale ale problemei
kl12=input ('kl2=")

)

k35=input ('k35=");
k23=input ('k23=");
k34=input ('k34=");

’
.
14

k57=input ("k57=") ;
klf=input ('klf=");

21=menu ('TIPUL MODELULUI','cu amortizare', 'fara

( )
( )
( )
k45=input ('k45="});
k56=input ('k56=")
( )
( )
k

amortizare');
if k21==1

cl3=input('cl3=");
c34=input('c34=");
cdb5=input ('c45=");
c56=input ('cb56=");

)
c57=input ('c57=");

end; $ifk21=1
if k21==
cl3=0;c34=0,;c45=0;c56=0,;c57=0;
end; $1fk21=2
t6=0;
while t6==

66

BUPT



k6=menu ( 'masa
masa corpului');
if k6==

ml=input ('
m2=input ('
m3=input ('
m4=input ('
mS=input ('
mé=input ("'
m7=input ('

$tl=1;
te=1;
end;
if ké6==

corpului’, 'toate

ml=
nm
m
m
m
m

m

N I e O N
]
- - - - - - -

3ifke=1

m=input('m="');
ml=6.82*m/100;
m2=8.52*m/100;
m3=40.91*m/100;
m4=1.71*m/100;
m5=0.57*m/100;
mé6=7.38*m/100;
m7=34.09*m/100;

te=1;
end;
end;
end;
if kl==2;

ml=5.44;
m2=6.82;
m3=32.72;
m4=1,36;
m5=0.46;
m6=5,91;
m7=27.22;

k20=menu ('

if k20==

k12=8527.34;
k23=8527.34;
k34=2248,92;
k45=831.67;
k56=5654.20;
k57=34390.09;
k35=32904.31;
k1f=6265.10;
c13=29.39;
c34=118.33;
c45=218.53;
c56=53.38;

51 fk6=2
3while t6
5ifkl=1

masele

componente', 'doar

','cu amortizare', 'fara amortizare');
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c57=77.88;
end;

if k20==

end;

k12=8527.34;
k23=8527.34;
k34=1690.47;
k45=1066.71;
k56=5526.98;
k57=34046.19;
k35=33137.39;
k1f=6228.12;

$ifk20=1

cl3=0;¢c34=0,;c45=0;c56=0;c57=0;

end;
end;

if kl==3
tl=1;
end;

nl=1;
dl=1;
n2=k1l2;
d2=1;
n3=1;
d3=[ml 0];
nd=cl3;
dd=1;
n5=cl3;
ds5=1;
ne=1;

de=][

1 0];

n7=k12;
d7=1;
n8=kl12+k23;
d8=1;

n9=1;

d%=[m2 0 0];

nlo0=
dlo=
nll=
dll=
nlz=
dlz=
nl3=
dl3=
nld=
dl4=
nlbs=

k23;
1;
k23;
1;
k35;
1;
k34;
1;
k23+k34+k35;
1;
1;

$1fk20=2
$1ifkl=2

3ifkl=3

$while t1
%definirea numaratorilor si numitorilor functiilor de transfer
gcorespunzatoare blocurilor componente
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dl15={m3 0];
nlé=cl3+c34;
dl6=1;
nl7=c34;
dl7=1;
nlg=1;
dl8=[1 0];
nl9=k34;
dl19=1;
n20=c34;
d20=1;
n21=k45;
d21=1;
n22=k34+k45;
d22=1;
n23=1;
d23=[m4 0];
n24=c34+c45;
d24=1;
n25=c45;
d25=1;
n26=1;
d2e6=[1 0];
n27=k35;
d27=1;
n28=k45;
d28=1;
n29=c45;
d29=1;
n30=k56;
d30=1;
n31=k35+k45+k56+k57;
d31=1;
n32=1;
d32=[m5 0];
n33=cd5+c56+c5H7;
d33=1;
n34=c56;
d34=1;
n35=c57;
d35=1;
n36=1;
d36={1 0];
n37=k57;
d37=1;
n38=k56;
d38=1;
n39=k57;
d39=1;
n40=c57;
d40=1;
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ndl=1;
dd4l={m6 01];
nd2=c56;
d42=1;
n43=1;
d43=[1 0]
nd4=1;
d44=[m7 01];
n45=1;
dd45=[1 0];
ndoe=kl1f;
dd46=1;

¢definirea numarului de blocuri
nblocks=46;
blkbuild;
$specificarea interconexiunilor dintre blocuri
ga={1 00 00O0O0O0O00O0
29 00000O0O0C0
2 -4 5-746 0 0 0 O
300000000
150 0000O0O0O

DX oy 0w

(@l e o)
oNeNe
o O O
o O O
[eNeNe)
O OO
o O O
o O O

3
6
9
97 -80000000
10 18 0 0 0 0 0 0 O O
11 900 000000O0
12 36 0O
13 26 0
14 18 0
15 4 11
16 15
17 23
18 15
19 18
20 15
21 36
22 26
23 19
24 23
25 32
26 23
27 18
28 26
29 23
30 43
31 36
32 27
33 32
34 41

[\

O O O
}._A
[y

QOO OO0 OO OO
[

OO WO OOODODODOOMNOODODLOLLOOOOHOOO

17 0 O

oNeoNeoNeNeNoeRoN JleNolNo)
OO OO OOOoOWOoOOoOOo

o
[NV

5000

I
N
OO OO O0OO0OO0ODOMNIODODODOODODOO I OO

l
[\
OO OO OO O DO IODOOODOO I OO O

OO OO O0OOOoOOo

o)
N
OO WO OODOODO0ODOOPRrRPROODODOOO O

o
I
=
I

3 34 35 37

OO NODOODODOOODONOODOOOOOT O

OSSO WODOOOOOOoOOo
OO WOODOOOO OoOo

o O
o O
o O
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35 44 0
36 32 0
37 45 0O
38 36 -
39 36 -45
40 32 -44
41 38 42 0 0 0 0 0 0 O
42 32 -41 0 0 O
43 41 0 0 0 O O
44 39 40 0 0 0 0 00O
45 44 0 0 0 0 O
46 1 -6 0 0 0 O

[eNeNeNoNoNe
O OO O OO
OO O O oo
OO O O OO
el eNoNeNoNe
O OO OO oo
oNeNe)

0

o O
loNe]
loNe

00
0 0]

oo

¢specificarea intrarii si iesirilor

iu=[1];

iy=[6 9 18 26 36 43 45];
2interconectarea propriu-zisa

[A B C D}=connect{a,b,c,d,q,iu,iy);
¢realizarea unui model minimal

[Am Bm Cm Dm]=minreal (A,B,C,D);

¢prin MM-ISI avand matricile Am,Bm,Cm,Dm

iyl=6;
[A1l Bl C1 Dl]=connect(a,b,c,d,q,iu,iyl);
[Aml Bml Cml Dml]=minreal (Al,B1,C1,Dl);

iy2=9;
[A2 B2 C2 D2]=connect(a,b,c,d,qgq,iu,iy2);
[Am2 Bm2 Cm2 Dm2]=minreal (A2,B2,C2,D2);

iy3=18;
[A3 B3 C3 D3]=connect(a,b,c,d,q,iu,1y3);
[Am3 Bm3 Cm3 Dm3]=minreal (A3,B3,C3,D3);

iy4=26;
(A4 B4 C4 D4]=connect(a,b,c,d,q,iu,iyd);
[Am4 Bm4 Cm4 Dm4}=minreal (A4,B4,C4,D4);

iy5=36;
[AS5 B5 C5 D5]=connect(a,b,c,d,q,iu,iy5);
{AmS BmS Cm5 Dm5]=minreal (A5,B5,C5,D5);

iy6=43;
[A6 B6 C6 D6]=connect(a,b,c,d,q,iu,iy6);
[Am6 Bm6 Cm6 Dm6]=minreal (A6,B6,C6,D06);

iy7=45;
[A7 B7 C7 D7]=connect(a,b,c,d,q,iu,iy7):;
[Am7 Bm7 Cm7 Dm7]=minreal (A7,B7,C7,D7);
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[numl denl]=ss2tf (Aml,Bml,Cml,Dml, iu);
[z1,pl,k]=tf2zp(numl,denl);

[num?2 den2]=ss2tf (Am2,Bm2,Cm2,Dm2, iu) ;
[z2,p2,k]=tf2zp (num2,den2);

[num3 den3]=ss2tf (Am3,Bm3,Cm3,Dm3, iu) ;
[z3,p3,k]=tf2zp (num3,den3) ;

[num4 dend4)=ss2tf (Am4,Bm4,Cm4,Dmd, iu) ;
[z4,p4,k]=tf2zp (numéd,dend) ;

[num5 denb5]=ss2tf (Am5, Bm5,Cm5,Dm5, iu) ;
[z5,p5,k]=tf2zp (num5,dend) ;

[num6 den6]=ss2tf (Am6,Bm6,Cm6,Dm6, iu) ;
[2z6,p6, k]=tf2zp (num6,dend) ;

[num7 den7]=ss2tf (Am7,Bm7,Cm7,Dm7,iu);
[z7,p7,k]=tf2zp (num7,den’) ;

Aml;
Zpause
Bml;
%pause
Cml;
gpause
Dml;
gpause

w=logspace(-1,3,100);

t11=0;
while tll==

kll=menu('CARACTERISTICI_FRECVENTA','Hl','H2','H3','H4','H5','H
o','H7','PE RAND', 'SUPRAPUSE', 'CONTINUE"') ;
$Hi=functii de transfer=zi/u

if kll==1

if (real(pl)<=0.00001),disp('Sistem stabil')
else, disp(''),disp(’ Pentru H1l(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil
trrry;
end $if
[rel,iml]=nyquist (numl,denl,w);
[modl, argl]=bode (numl,denl,w);
modd1l=20*10gl0 (modl) ;
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semilogx (w, moddl, 'w'),grid, title('c.a.p.1'"),xlabel ('pulsatia'),
ylabel ("Ampl 1');
pause
if (real(pl)<0),loglog(w,moddl),grid;
title('c.a.p.1l'),xlabel ('pulsatia'),ylabel ('Ampl 1'");
end; ¢if

semilogx (w,argl),grid, title('c.f.p.1"),xlabel ('pulsatia'), ylabe
1('Arg 1'");
pause
end; gifkll=1
if kll==

if (real(p2)<=0.00001),disp('Sistem stabil')

else, disp(''),disp(" Pentru H2(s) exista poli
nenegativi')
disp("' ==> sistemul este instabil !!!"');
end $if

[re2,im2]=nyquist (num2, den2,w) ;
[mod2, arg2]=bode (num2,den2, w) ;
modd2=20*10gl0 (mod2) ;
semilogx (w,modd2, 'w'),grid, title('c.a.p.2'),xlabel ('pulsatia'),
ylabel ("Ampl 2');
pause
if (real(p2)<0),loglog(w,modd2),grid;
title('c.a.p.2'),xlabel ('pulsatia'),ylabel ("Ampl 2"');
end; 3if
semilogx (w,arg2),grid, title('c.f.p.2"),xlabel ('pulsatia'), ylabe
1('"Arg 2');
pause

end $1fk11=2
if kll==

if (real(p3)<=0.00001),disp('Sistem stabil')

else, disp(''),disp(" Pentru H3(s) exista poli
nenegativi')
disp (" ==> sistemul este instabil !!!"');
end $if

[re3, im3]=nyquist (num3,den3,w) ;
[mod3, arg3]=bode (num3, den3, w) ;
modd3=20*10gl0 (mod3) ;
semilogx (w, modd3, 'w'),grid, title('c.a.p.3"'),xlabel ('pulsatia'),
ylabel ('Ampl 3');
pause
if (real(p3)<0),loglog(w,modd3),grid;
title('c.a.p.3'"),xlabel ('pulsatia'),ylabel ('"Ampl 3');
end; $1if
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semilogx (w,arg3),grid,title('c.f.p.3"),xlabel ('pulsatia'), ylabe
1('Arg 3');
pause

end $1ifkl11=3
if kll==

if (real(p4)<=0.00001),disp('Sistem stabil')
else, disp(''),disp(' Pentru H4(s) exista poli

nenegativi')

disp (' ==> gsistemul este instabil !!!');
end gif
[red4,imd]=nyquist (numéd,dend,w) ;
[mod4,argd4]=bode (numé4, dend, w) ;
modd4=20*10gl0 (mod4) ;
semilogx (w,modd4, 'w'),grid, title('c.a.p.4'),xlabel ('pulsatia'),
ylabel ("Ampl 4');
pause
if (real(p4)<0),loglog(w,modd4),grid;

title('c.a.p.4"'),xlabel('pulsatia'),ylabel ('Ampl 4');

end; $if
semilogx (w,argd),grid, title('c.f.p.4"),xlabel ('"pulsatia'), ylabe
1('Arg 4");
pause

end 31fkl1=4
if kll==

if (real (p5)<=0.00001),disp('Sistem stabil')

else, disp(''),disp(" Pentru H5(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!"');
end $if

[re5, im5]=nyquist (num5, den5,w) ;
[mod5, argb]=bode (num5,den5, w) ;
modd5=20*10gl0 (mod5) ;
semilogx (w,modd5, 'w'),grid, title('c.a.p.5"'),xlabel ('pulsatia'),
ylabel ("Ampl 5');
pause
if (real(p5)<0),loglog(w,modd5),grid;
title('c.a.p.5"'"),xlabel ('pulsatia'),ylabel ('Ampl 5");
end; $if
semilogx (w,arg5),grid, title('c.f.p.5'),xlabel ('pulsatia'), ylabe
1('Arg 5');
pause

end $1fk11=5
if kll==

if (real(p6)<=0.00001),disp('Sistem stabil')
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else, disp(''),disp(' Pentru H6(s) exista poli

nenegativi')

disp (' ==> sistemul este instabil !'!!');
end gif
[re6,im6]=nyquist (num6,den6,w) ;
[mod6, arg6]=bode (num6, den6,w) ;
modd6=20*10gl10 (mod6) ;
semilogx (w,modd6, 'w'),grid, title('c.a.p.6'),xlabel ('pulsatia'),
ylabel ("Ampl 6');
pause
if (real(p6)<0),loglog(w,modd6),grid;

title('c.a.p.6'),xlabel ('pulsatia'),ylabel ('"Ampl 6');

end; gif
semilogx (w,arg6),grid, title('c.f.p.6"'),xlabel ('pulsatia'), ylabe
1('Arg 6');
pause

end 2ifkll=6
if kl11l==7

if (real(p7)<=0.00001),disp('Sistem stabil')

else, disp(''),disp(" Pentru H7(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!"');
end gif

[re7,im7]=nyquist (num7,den7,w);
[mod7,arg7]=bode (num7,den7,w) ;
modd7=20%*10gl0 (mod7) ;
semilogx (w,modd7, 'w'),grid, title('c.a.p.7"'),xlabel ('pulsatia'),
ylabel ("Ampl 7');
pause
if (real(p7)<0),loglog(w,modd7),qgrid;
title('c.a.p.7'"),xlabel ('pulsatia'),ylabel ("Ampl 7');
end; 2if
semilogx (w,arg7),grid,title('c.f.p.7"),xlabel('pulsatia'),ylabe

1('Arg 7');
pause
end $ifkl1=7
if k11==8
hold off

w=logspace(1,2.5,100);

£t100=0;
while t100==
k100=menu ('Caracteristici_frecventa', 'Pe
rand','H1','H2','H3','H4"','H5','H6"', 'H7"', 'Suprapuse', 'Revenire’
) ;
$Hi=functii de transfer=zi/u
if k100==

75

BUPT



hold off

[modl, argl]=bode (numl,denl,w);
semilogx (w,modl, 'r'),grid, title('c.a.p.1"),xlabel ('pulsatia'),
ylabel ('Ampl') ;pause

hold on

[mod2, arg2]=bode (num2, den2,w) ;
semilogx (w,mod2, 'b'),grid, title('c.a.p.1,2'),xlabel ('pulsatia')
,ylabel ('Ampl') ;pause

[mod3, arg3]=bode (num3,den3,w) ;
semilogx (w,mod3,'y"'),grid,title('c.a.p.1,2,3"),xlabel ('pulsatia'),
ylabel ('Ampl') ;pause

[mod4, argd]=bode (num4, den4,w) ;
semilogx (w,mod4, 'm'),grid, title('c.a.p.1,2,3,4"),xlabel ('pulsatia
'),ylabel ("Ampl') ;pause

[mod5, arg5]=bode (num5, denb5,w) ;
semilogx (w,mod5, 'c'),grid,title('c.a.p.1,2,3,4,5"),xlabel ('pulsa
tia'),ylabel ('Ampl') ;pause

[mod6, arg6]=bode (num6, den6, w) ;
semilogx (w,mod6, 'w'),grid, title('c.a.p.1,2,3,4,5,6"),xlabel ('pulsa
tia'),ylabel ('Ampl') ;pause

[mod7,arg7]=bode (num7,den7,w) ;
semilogx (w,mod7, 'r'),grid, title('c.a.p.1,2,3,4,5,6,7"'),xlabel
('pulsatia'),ylabel ("Ampl') ;pause

hold off

end 31fk100=1

if k100==
[modl, argl]=bode (numl,denl, w) ;

semilogx(w,modl, 'r'),grid, title('c.a.p.1l"),xlabel('pulsatia'),y
label ('Ampl') ;pause
end 2ifk100=2
if k100==3
[mod2, arg2]=bode (num2,den2,w) ;

semilogx (w,mod2, 'b'),grid, title('c.a.p.2'"),xlabel ('pulsatia'),y
label ('Ampl') ;pause

end $1ifk100=3

if k100==

[mod3, arg3]=bode (num3,den3, w) ;

semilogx (w,mod3, 'y'),grid, title('c.a.p.3"),xlabel ('pulsatia'),y
label ('Ampl') ;pause

end $1fk100=4

if k100==

[mod4, argd]=bode (num4, dend, w) ;
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semilogx (w,mod4, 'm'),grid, title('c.a

label ("Ampl') ;pause
end $1fk100=5
if k100==

[mod5, arg5]=bode (num5, denb5, w) ;

semilogx (w,mod5, 'c'),grid, title('c.a

label ('Ampl') ;pause
end 21fk100=6
if k100==

[mod6,arg6]=bode (num6,den6, w) ;

semilogx (w,mod6, 'w'),grid, title('c.a.

label ("Ampl') ;pause
end %$1fk100=7
if k100==

[mod7, arg7]=bode (num7,den7,w) ;

semilogx (w,mod7,'r'),grid, title('c.a.

label ('"Ampl') ;pause

end $1fk100=8
if k100==

hold off

[modl, argl]=bode (numl, denl,w);

semilogx (w,modl, 'r'),grid, title('c.

label ('Ampl') ;
hold on

[mod2, arg2]=bode (num2, den2,w) ;

semilogx (w,mod2, 'b'),grid, title('c.

,ylabel ("Ampl'") ;

[mod3, arg3]=bode (num3, den3, w) ;

semilogx (w,mod3, 'y'),grid, title('c.

'),ylabel ('Ampl"') ;

[mod4, argd]=bode (num4, dend, w) ;

semilogx (w,mod4, 'm'),grid, title('c.

ia'),ylabel ('Ampl');

[mod5, arg5]=bode (num5, den5,w) ;

.p.

.p.

4'),xlabel ('pulsatia'),y

5'),xlabel ('pulsatia'),y

.6'),xlabel ('pulsatia'),y

.7") ,xlabel ('pulsatia'),y

.1'),xlabel ('pulsatia'),y

.1,2"),xlabel ('pulsatia')

.1,2,3"),xlabel ('pulsatia

.1,2,3,4"),xlabel ('pulsat
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semilogx (w,mod5, 'c'),grid, title('c.a.p.1,2,3,4,5"'),xlabel ('puls
atia'),ylabel ('Ampl'):;

[mod6, arg6]=bode (num6, den6, w) ;

semilogx (w,mod6, 'w'),grid, title('c.a.p.1,2,3,4,5,6"'),xlabel('pu
lsatia'),ylabel ('"Ampl');

[mod7, arg7]=bode (num7,den’7,w) ;

semilogx (w,mod7,'r"),grid, title('c.a.p.1,2,3,4,5,6,7"'),xlabel ('
pulsatia'),ylabel ("Ampl') ;pause
hold off
end %1fk100=9

if k100==10
£100=1;
end 31fk100=10
end swhile t100

end 2ifk11=8

if kll==

hold off
w=logspace(1,2.5,100);

[modl, argl]=bode (numl, denl,w);
modd1=20%*10gl0 (modl) ;

semilogx (w,moddl, 'w'),grid, title('c.a.p.1l'),xlabel ('pulsatia’),
ylabel ("Ampl') ;

hold on
[mod2, arg2]=bode (num2, den2, w) ;
modd2=20*10gl10 (mod2) ;

semilogx (w,modd2, 'w'),grid, title('c.a.p.2'),xlabel ('pulsatia'),
ylabel ('"Ampl') ;

[mod3, arg3]=bode (num3, den3, w) ;
modd3=20*10gl0 (mod3) ;

semilogx (w,modd3, 'w'),grid, title('c.a.p.3'),xlabel ('pulsatia'),
ylabel ("Ampl');

[mod4, argd}=bode (num4,dend, w) ;
modd4=20*10gl0 (mod4) ;

semilogx (w,modd4, 'w') ,grid, title('c.a.p.4"'"),xlabel ('pulsatia’'),

ylabel ('Ampl');
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[mod5, arg5]=bode (num5, denb, w) ;
modd5=20*10g10 (mod5) ;

semilogx (w,modd5, 'w'),grid, title('c.a.p.5"'),xlabel ('pulsatia'),
ylabel ("Ampl');

[mod6, arg6]=bode (num6,den6, w) ;
modd6=20*10gl10 (mod6) ;

semilogx (w,modd6, 'w'),grid, title('c.a.p.6"'),xlabel ('pulsatia'),
ylabel ("Ampl"');

[mod7, arg7]=bode (num7,den7,w) ;
modd7=20*10gl0 (mod7) ;

semilogx (w, modd7, 'w'),grid, title('c.a.p.7"'),xlabel ('pulsatia'),
ylabel ('"Ampl') ;pause

hold off
end $ifk11=9
if kl1==10;
tll=1;
end; $1fk11=10
end; swhile tl11

%Generare semnal de intrare: semnal sinusoidal
$n=input ('Dati lungimea secventei n=');
$FO0=input ('Dati amplitudinea fortei FO='");

tfin=0;
while tfin==0

t2=0;
while t2==0

k2=menu ( ' SEMNAL
INTRARE', 'SINUSOIDAL', 'IMPULS', 'TREAPTA', "CONTINUE"') ;

if k2==
k6é=menu('init', 'de la tastatura','implicite');
if k6==1
n=input ('Dati lungimea secventei n=');
x0=input ('Dati amplitudinea miscarii x0="');
FO=k1£*x0;
k7=menu('Dati', 'pulsatia', 'frecventa');
if k7==1
omega=input ('Dati pulsatia:');
niu=omega/ (2*pi); 2frecventa
end; $ifk7=1
if k7==
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niu=input ('Dati frecventa, in Hz: V)
end; $1fk7=2

end; $ifk6=1
if ké==
n=3;
x0=0.01;
FO=k1£*0.01;
niu=10;
end; $ifke6=2
T=1/niu; %calculul perioadei oscilatiilor
i=0:0.01:n;
u=x0*sin (2*pi*i./T);
p=u';
gu=u/k8;
plot(0:0.01:n,u),grid, title('Semnal intrare xf - sinus');
xlabel ('t'),ylabel ('x0");
pause;

[y,t]=1lsim(Am,Bm,Cm,Dm,p,0:0.01:n);

[vl,t]l=1lsim(Aml,Bml,Cml,Dml,p,0:0
[yv2,t]=1sim (Am2,Bm2,Cm2,Dm2,p,0:0
[v3,t]=1lsim(Am3,Bm3,Cm3,Dm3,p,0:0
[v4d,t]=1sim(Am4,Bm4,Cm4,Dm4,p,0:0.01:
[yv5,t]=1lsim(Am5,Bm5,Cm5,Dm5,p, 0:0
[y6,t]=1sim (Am6,Bm6,Cm6,Dm6,p,0:0.
[y7,t]=1lsim(Am7,Bm7,Cm7,Dm7,p,0:0.01:n

end; $ifk2=1
if k2==2
k6=menu ('VALORI INPUT','de la tastatura', 'implicite');
if ke==
n=input ('Dati lungimea secventei n=');
FO=input ('Dati amplitudinea fortei F0='");
b=input ('Dati lungimea impulsului b<n, b=");
end; $ifke=1
if k6==
n=10;
F0=200;
b=1;
end; $ifko6=2

u=zeros(l,n);
for i=1:0.01:b
u(i)=Fro;
p=u';
end; $for
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plot(l:n,u),grid, title('FORTA PERTURBATOARE

xlabel ('t'),ylabel ('F');
pause;

[y,t]l=1lsim (Am,Bm,Cm,Dm,p,1l:n);

[yl,t]=lsim(Aml,Bml,Cml,Dml,p,1:
[y2,t]=1lsim(Am2,Bm2,Cm2,Dm2,p, 1:
[y3,t]=1lsim(Am3, Bm3,Cm3,Dm3,p, 1:
'n
[y5,t]=1sim(Am5, Bm5,Cm5,Dm5,p, 1:
[y6,t]=1sim (Am6, Bm6,Cm6,Dm6,p, 1:
([y7,t]=1sim (Am7,Bm7,Cm7,Dm7,p,1:

(

(

(
[v4,t]=1sim(Am4,Bm4,Cm4,Dm4,p, 1

(

(

(

end; ¢1fk2=2

if k2==

S B85

S 3

~

n

)
)
)

)
)
)
)

’

~

-

~

~

.
r

- impuls');

k6=menu('init', 'de la tastatura’', 'implicite');

if ko6==

n=input ('Dati lungimea secventei
FO=input ('Dati amplitudinea fortei FO=');

end; 3ifke=1
if ko==

n=10;

FO=1;
end; 2ifk6=2

for i=0:n

u(i)=Fo0;

p=u';

end; $for

n=");

plot(0:n,u),grid, title('FORTA PERTURBATOARE - treapta');

xlabel ('t'),ylabel ('F'");
pause;

[y,t]=1lsim(Am, Bm,Cm, Dm,p,0:n) ;

[vl,t]=lsim(Aml,Bml,Cml,Dml,p,O:
[yv2,t]=1lsim(Am2,Bm2,Cm2,Dm2,p, 0:
[y3,t]=lsim(Am3,Bm3,Cm3,Dm3,p, 0:
[v4,t]=1lsim(Am4,Bm4,Cm4,Dm4,p,0:
[y5,t]=1sim (Am5,Bm5, Cm5,Dm5,p, 0:
[y6,t]=1sim(Am6,Bm6,Cm6,Dmé6, p, O:
(y7,t]l=lsim(Am7,Bm7,Cmn7,Dm7,p,0:

[nJgs

S B8 B8B83

~— O N~ S~ e S

Ne Ne Ne Ne Ne N

~e

end; 2ifk2=3

if k2==4
t2=1;

end; $ifk2=4

end; Swhile t2
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$afisarea grafica a raspunsului
t3=0;
while t3==0
k3=menu ('AFISARE', 'un parametru','all','alll', 'all2','all3’',
'alld4', 'REVENIRE', 'EXIT');
if k3==
td4=0;
while t4==0

k4=menu (' PARAMETRI'", '2z1"',"22","'23","'24"','25"','26"',"'27"','Quit"'");

if k4==
plot(yl) ;grid;xlabel('t"') ;ylabel('zl"'");
pause;
end; $ifkd=1
if kd==
plot(y2),grid,xlabel('t"),ylabel('z2");
pause;
end; $1ifk4=2
if k4==3
plot(y3),grid,xlabel ('t'),ylabel ('z3");
pause;
end; 21ifk4=3
if kd==
plot(y4);grid;xlabel ('t') ;ylabel('z4"');
pause;
end; $1fkd=4
if kd==
plot(y5);grid;xlabel ('t');ylabel('25");
pause;
end; 2ifkd=5
if k4==6
plot(y6);grid;xlabel ('t') ;ylabel('z6"');
pause;
end; $1ifk4=6
if kd==
plot(y7);grid;xlabel ('t') ;ylabel('z7");
pause;
end; $ifkd="7
if k4==8
td=1;
end; $1fk4=8
end; twhile t4
end; $1fk3=1
if k3==
2hold on
plot(y);grid;xlabel ('t"');ylabel('y"');
pause;
end; $1fk3=2
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if k3==3

subplot (111),plot(yl,'w'),grid,xlabel('t'),ylabel('z1l'"),pa
use;
plot(y2,'w'),grid,xlabel( t'),ylabel ('z2') ;pause;
plot (y3, ) ,grid, xlabel ('t'),ylabel ('z3'") ;pause;
plot(y4, 'w'),grid,xlabel ('t'),ylabel ('z4") ;pause;
plot (y5, ) ,grid,xlabel ('t"'),ylabel ('z5") ;pause;
plot (y6, ),grid,xlabel ('t'),ylabel ('z6") ;pause;
plot(y7, ) ,grid, xlabel ('t"),ylabel ('z7") ;pause;
end; $1fk3=3
if k3==
subplot (221) ,plot(yl, 'w'),grid;xlabel ('t') ;ylabel('zl"') ;pause
subplot (222) ,plot(y2, 'w'),grid;xlabel ('t') ;ylabel ('z2"') ;pause
subplot (223),plot(y3,'w'),grid;xlabel ('t');ylabel ('z3') ;pause
subplot (224),plot(y4,'w'),grid;xlabel('t') ;ylabel('z4"') ;pause
clg;
subplot (221) ,plot (y5, 'w') ,grid;xlabel ('t') ;ylabel ('z5") ;pause
subplot (222),plot(y6, 'w'),grid;xlabel ('t'") ;ylabel('z6") ;pause
subplot (223),plot(y7, 'w'),grid;xlabel ('t') ;ylabel('z7");
pause;
subplot (111);
clg
end; $1fk3=4
if k3==
subplot(1,1,1);
hold off;
plot(u, 'w');
hold on
plot(y);grid;xlabel ('t');ylabel ('y");
pause;
hold off;
end; 21fk3=5
if k3==
hold off
hold on;
subplot (111)
plot(u, 'w');
pause
hold on
plot(yl,'m'),grid,xlabel('t'),ylabel('..+z1"'), pause;
pause
plot(y2,'r'"),grid,xlabel ('t"),ylabel('..+2z2") ;pause;
plot(y3,'r'),grid,xlabel ('t'),ylabel('..+23"') ;pause;
plot(y4,'c"'"),grid,xlabel ('t"),ylabel('..+z4") ;pause;
plot(y5,'y"),grid,xlabel ('t'),ylabel('..+25") ;pause;
plot(y6,'b"),grid,xlabel ('t'),ylabel('..+26") ;pause;
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plot(y7,'w'),grid,xlabel ('t'"),ylabel('..+27") ;pause;

hold off
end;

if k3==7

t3=1;

end 21ifk3=7

if k3==

t3=1;

tfin=1;

end;
end;
end; ¢while tfin
cla;
disp(''"),disp('"),disp("
disp(''):;
disp(''),disp('");
disp ('
PROGRAM') ;
disp(''),disp("'"),disp ("’
disp ("
doctorand: ') ;
disp ('

ing.Cornel POPA');

disp(''),disp('"),disp ("

end

$1fk3=6

2ifk3=8
%while_t3

'),disp('"),disp("'"),disp('"),disp("'"),

VA MULTUMIM CA ATI FOLOSIT ACEST

'),disp(''"),disp('"),disp("'");

prof.coord.:

prof.univ.dr.ing.Liviu BRINDEU
'),disp(''),disp("'"),disp("'");
gprogram
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ANEXA 5.2

Modificarile operate asupra programului MathLab numit kc46.m pentru a deveni

mm23.m:

2diferenta dintre mm45.m si mm23.m:
nl=1;

dl=1;

n2=1;

d2=[ml cl13 k12];

n3=k12;

d3=[m2 0 kl12+k23];

n4=k23;

d4=[m3 cl1l3+c34 k23+k34+k35];
n5=[c34 k34}];

d5=[md4 c34+cd45 k34+k45];

no=[cd5 k45];

d6=[m5 c45+c56+c57 k35+k45+k56+k57];
n7=[c56 k56];

d7=[m6 c56 k56];

n8=[c57 k57];

d8=[m7 c57 k57];

n9=k12;

ds=1;

nl0=[cl3 0];

dl10=[ml cl13 k12];

nll=k23;

dll=[m2 0O k12+k23];

nl2={cl3 0];

dl12=[m3 cl3+c34 k23+k34+k35];
nl3=[c34 k34];

dl3=[m3 cl3+c34 k23+k34+k35];
nl4=k35;

dl4=[m3 cl3+c34 k23+k34+k35];
nl5=k35;

d15=[m5 c45+c56+c57 k35+k45+k56+k57];
nlé={c45 k45];

dle=[m4 c34+c45 k34+kd45];

nl7=[c56 k56];

dl7=[m5 c45+c56+c57 k35+k45+k56+k57];
nl8=[c57 k57];

dl8=[m5 c45+c56+c57 k35+k45+k56+k57];
nl9=1;

dlo=1;

n20=1;

d20=1;

n2l1=1;

d21=1;

n22=1;
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dz22=1
n23=1
d23=1

2definirea numarului de blocuri

.
4
.
’

.
’

nblocks=23;

$specificarea interconexiunilor dintre blocuri

blkbuild;

g=[1 0000
21900
319000
420000
52100 0
6 22 000
723000
8 23 000
9 20 0 00
10 21 0 0 0
11 21 0 0 0
12 19 0 0 0
13 22 0 0 0
14 23 0 0 0
1521 0 0 0
16 23 0 0 0
17 7 00 0
18 8 0 0 0
19 2 10 0 0
20 311 0 0
21 4 12 13 14
22 516 0 0
23 6 15 17 18];

%specificarea intrarii si iesirilor

iu=[1

iy=[{19 20 21 22 23 7 8];

$interconectarea propriu-zisa

[A B C D]=connect(a,b,c,d,q,iu,iy);
$realizarea unui model minimal

[Am Bm Cm Dm]=minreal (A,B,C,D):;

prin MM-ISI avand matricile Am,Bm,Cm,Dm

iyl=1

[A1l Bl C1 Dl)=connect(a,b,c,d,q,iu,iyl);
[Aml Bml Cml Dml}=minreal (Al1,B1,C1,D1);

iy2=2

(A2 B2 C2 D2]=connect(a,b,c,d,q,iu,iy2);
[Am2 Bm2 Cm2 Dm2]=minreal (A2,B2,C2,D2);

1y3=2

[A3 B3 C3 D3]=connect(a,b,c,d,q,iu,iy3);
(Am3 Bm3 Cm3 Dm3]=minreal (A3,B3,C3,D3);

iy4d=2

(A4 B4 C4 D4]l=connect(a,b,c,d,q,iu,iv4);

1

9;

0;

1;

2;
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[Am4 Bm4 Cm4 Dmé4]=minreal (A4,B4,C4,D4);

i1y5=23;

[A5 B5 C5 D5]=connect(a,b,c,d,q,iu,iyd);
[Am5 Bm5 Cm5 Dm5]=minreal (A5,B5,C5,D5);

iy6=17;

[A6 B6 C6 D6]=connect(a,b,c,d,q,iu,iyo);
[Am6 Bm6 Cm6 Dm6]=minreal (A6,B6,C6,D6);

iy7=8;

[A7 B7 C7 D7]=connect(a,b,c,d,q,1iu,iy7);
[Am7 Bm7 Cm7 Dm7}=minreal (A7,B7,C7,D7);
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ANEXA 5.3

Codul sursa al programului de simulare sim.m, realizat in mediul de
programare MathLab este prezentat in continuare:

$Program pentru simularea functionarii modelului mecanic
simplificat

%al corpului omenesc

2stergere ecran in mod text

cla

¢stergere ecran in mod grafic

clg

%stergerea variabilelor existente in memorie

clear

disp (' M ODEL MECANTICGC");

disp (" Rt Lt Lt ~');

format compact;

i=sqrt(-1);

¢introducerea datelor initiale:

t0=0;
while t0==0

t1=0;
while tl==
kl=menu ('INIT','de 1la TASTATURA', ‘'date implicite’',
"continue');
if kl==
disp('Introduceti datele initiale ale problemei !');
k21=menu(' ','cu amortizare', 'fara amortizare');
if k21==
k=input ('k=")
c=input('c="');
m=input ('m="');
end; $1ifk21=1
if k21==
k=input ('k=");
c=0;
m=input ('m="');
end; $ifk21=2
end; %2ifkl=1
if kl1==2;
m=65;
k20=menu(' ', 'cu amortizare', 'fara amortizare');
if k20==
k=23328;
c=246;
end; 21fk20=1
if k20==2
k=23095;

I~
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end; $1fk20=2
end; 2ifkl=2
if kl==
tl=1;
end; $1fkl1=3
end; gwhile tl1
$se introduce sistemul prin expresiile polinocamelor de la
numaratorul
% si numitorul functiei de transfer
num=1;

den=[m c k];
3definirea numarului de blocuri

$determinarea matricilor MM-ISI

[A B C D]=tf2ss(num,den);

2determinarea configuratiei poli-zerouri
[z,p,k]l=tf2zp (num,den) ;

t4=0;

while td==

k4=menu ( "Model matematic', '"MM-ISI', 'MM-II', 'poli-

zerouri', "CONTINUE') ;

sunt:"') ;

end
if kd==

if kd==

disp('');disp('");

disp('Matricele MM-ISI sunt:');disp('"');
A,disp('");

B,disp('");

C,disp('");

D,disp('")
pause

3ifk4=1

disp('');disp('");
disp('Coeficientii numaratorului si numitorului f.d.t.

disp('");
num,disp('");
den,disp('");
pause

end 2ifkd=2
if kd==

disp('');disp('");

disp('Polii si zerourile f.d.t. sunt:');disp('');
p,disp('");

z

pause

end 21fk4=3
if kd==4

td=1;

end $1fkd=4
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end twhile t4=0

w=logspace(-1,3,50);

[re,im]=nyquist (num, den,w);

gplot(re,im),grid, title ('Hodograt Nyquist pentru
H(s) ') ;pause;

[mod, arg]=bode (num, den, w) ;

modd=20*10g10 (mod) ;

if (real(p)<=0),disp(''),disp(" Sistemul este
stabil.")

else, disp(''),disp(’ Pentru H(s) exista poli

nenegativi')
disp (' ==> sistemul este instabil

Prrny
end 2if
pause;

t11=0;
while tll==

k11=menu('CARACTERISTICI_FRECVENTA','c.a.p.','c.f.p.','CONTINUE');
if kll==
safisarea grafica a caracteristicii logaritmice
amplitudine pulsatie
semilogx (w,modd),grid, title('c.a.p."),xlabel ('pulsatia')
;ylabel ("Ampl');
if (real (p)<0),pause,loglog(w,modd),grid;
title('c.a.p."'),xlabel ('pulsatia'),ylabel ("Ampl');
end; 31if
end gkll=1
if kll==
$afisarea grafica a caracteristicii logaritmice faza
pulsatie
semilogx (w,arqg), grid, title('c.f.p."'),
xlabel ('pulsatia'), ylabel('Arg');

pause
end 2kl11=2
if k11==3;
tll=1;
end; $1fk11=3
end; swhile tl1

%Generare semnal de intrare: semnal sinusoidal, treapta si
impuls

% si obtinerea raspunsului sistemului; simulare

t2=0;

while t2==
k2=menu ( ' SEMNAL

INTRARE', 'SINUSOIDAL', 'IMPULS', 'TREAPTA', "CONTINUE") ;
if k2==
k6=menu ('init', 'de la tastatura', 'implicite');
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if keé==
n=input ('Dati lungimea secventei n=');
x0=input ('Dati amplitudinea miscarii perturbatoare

x0=");
k7=menu ('Dati', 'pulsatia', 'frecventa');
if k7==1
$t100=0;
omega=input ('Dati pulsatia:');
while t100==
end; $ifk7=1
if k7==
niu=input ('Dati frecventa, in Hz: ')
end; $ifk7=2
end; $1fk6=1
if k6==
n=10;
x0=.01;
niu=2.5;
end; $1fk6=2
T=1/niu; ¢calculul perioadei oscilatiilor
i=1:0.01:n;

2u=F0*sin (2*pi*i./T);

ul=x0*sin (2*pi*i./T);

gu=k*x0*sin(2*pi*i./T);

u=k*x0*sin (2*pi*i./T)+c*x0* (2*pi*niu) *cos (2*pi*i./T);

u=k*x0*cos (2*pi*i./T)-c*x0* (2*pi*niu) *sin (2*pi*i./T);

k10l=menu('Afisarea variatiei miscarii perturbatoare’,'D
A','N U");

if k101==
plot(1:0.01:n,ul,'r'),grid, title ('MISCAREA
PERTURBATOARE"') ;
xlabel ('t'),ylabel ("xf'),pause

end gifkl101=1
if k101==
t201=1
end $1ifk101=2
for i=1l:n
t(i)=1i;
end; $for
p=u';
[y,t]l=1lsim(A,B,C,D,p,1:0.01:n);
end; $1fk2=1
if k2==
k6é=menu('init', 'de la tastatura', 'implicite');
if ko6==
n=input ('Dati lungimea secventei n=");
FO=input ('Dati amplitudinea fortei FO0='");
b=input ('Dati lungimea impulsului b<n, b="');
end; 2ifk6=1
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if ko==

n=20;

FO0=1;

b=1;
end; $1fk6=2
u=zeros(l,n);
for i=1:0.01:b

u(i)=FO0;

end; $for

plot(l:n,u,'r'),grid,title ('FORTA PERTURBATOARE') ;
xlabel ('t'"),ylabel ('F'");

pause;
[y,t]1=1lsim(A,B,C,D,u,1l:n);
end; %1fk2=2
if k2==
k6é=menu('init', 'de la tastatura','implicite');
if ké==
n=input ('Dati lungimea secventei n=');
FO=input ('Dati amplitudinea fortei FO0=');
end; 2ifko6=1
if k6==2
n=20;
FO=1;
end; 2ifk6=2
for i=1l:n
u(i)=rFo;
end; 3for

plot(l:n,u,'r'),grid, title('FORTA PERTURBATOARE') ;
xlabel ('t'),ylabel ('F'");

pause;
[y,t]l=1sim(A,B,C,D,u,1l:n);
end; %1fk2=3
if k2==
t2=1;
end; $ifk2=4
end; Swhile t2
$t=1:n;
%afisarea grafica a raspunsului
£3=0;
while t3==
k3=menu ('AFISARE', 'parametru', '"REVENIRE', 'EXIT'");
if k3==

comet (y) ;
plot(y,'r'");grid;xlabel ('t') ;ylabel('y');

guuu
end; $ifk3=1 2uuu
if k3==
t3=1;
end; 2ifk3=2
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if k3==

t3=1;

t0=1;

end; 31ifk3=3
end; swhile t3
end; swhile tO

cla;
disp(''),disp(''),disp('"'),disp("'"),disp('"),disp('"),disp("'"
) ,disp('");
disp(''),disp('"):
disp ('
PROGRAM') ;
disp(''),disp(''),disp('"'),disp('"),disp('"),disp('");
disp (' prof.coord.:
doctorand: ') ;
disp (' prof.univ.dr.ing.Liviu BRANDEU
dipl.ing.Cornel POPA');
disp(''),disp('"),disp("'"),disp('"),disp('"),disp("'");
end ¥program

VA MULTUMIM CA ATI FOLOSIT ACEST
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ANEXA 6.1

Codul sursi al programului Pascal, elastsim.pas, este:

program estimare constante elastice;

uses crt,printer;

var menl,men2:integer;
m,sl,ml,m2,m3,md4,m5,m6,m7,m8,m9, ml0, r:real;
prl,pr2,pr3,prd,pr5,pr6,pr7,prd,pr9,prl0,prireal;
fnl, fn2, £n3, fn4, fn5, fno6, fn7, fn8, £fn9, £tnl10, a,b,c:real;
omegal, omegaZ2,omega3, omegad, omegab5, omegab, omega’, omegas,

omega9,omegall:real;

kl12,k23,k34,k35,k45,k56,k57,k, k58,k39,k%10:real;
ch, vm, vp,vf, vimp, cp, st, im: char;

procedure tastal;
begin
ch:=readkey;
end;

procedure antet;
begin

textbackground(3) ;

clrscr;

textbackground (1) ;

textcolor (3);

gotoxy (20,10);

writeln (' M O D E L M E C A N I
cr)z

gotoxy(10,12);

writeln('al corpului omenesc asezat &n picicare pe
o platformt');

writeln;

delay(2050);

clrscr;

textbackground(3) ;

textcolor(1l);

gotoxy (12, 3):;

writeln (' DETEZRMTINARE CONSTANT
E ELASTTICE");

writeln;

writeln;

tastal;

end;

procedure tasta;
begin
gotoxy(23,20);
writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA!
<<');

BUPT



end;

ch:=readkey:;

procedure meniul;

begin

implicite');

la tastaturt!');

end;

writeln ('
writeln ('
writeln ('
writeln;
writeln ('

writeln;
writeln ("'

writeln;

DATE INITTIALE");

AN AN AN ATAIN AN NN N A AN AN A A A A A A ! ) ;

Tasteazt:'"):;

1 ..... pentru folosirea datelor

pentru a introduce datele de

readln (menl) ;

writeln;
writeln;

procedure meniu?2;

begin

corpului');

componente') ;

end;

writeln ("'

writeln;
writeln ("'

writeln;
writeln("'

writeln;

Tasteazt:');

1 vesss Dati masa totalt a

Dati masele celor 7 elemente

readln (men2) ;

writeln;

procedure masal;
begin

kg ")

clrscr;

writeln('Dati masa totalt a corpului,

write ('

readln (m) ;

writeln;

exprimatt En

m=");

ml:=7.3/100*m/2;
m2:=15/100*m/2;
m3:=19/100%m;
m4:=9,7/100*m;
m5:=36.5/100%m;
mé6:=7/100*m;
m7:=5.5/100*m/2;

ml0:=ml;
m9:=m2;
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m7:=m8;

write('Doresti st vezi valorile maselor componente?

(D/N)
readln (vm) ;
writeln;
if (vin='d') or (vm='D') then
begin
writeln;
writeln('Masele elementelor modelului
sunt:"');
writeln;
writeln ("' ml=',ml:9:3,"' kg');
writeln (' m2=',m2:9:3,"' kg');
writeln(" m3=',m3:9:3,"' kg');
writeln (' m4=',m4:9:3,"' kg');
writeln (' m5=',m5:9:3,"' kg');
writeln(' mé6=',m6:9:3,"' kg');
writeln (' m7=',m7:9:3," kg');
writeln (' m8=',m8:9:3,"' kg');
writeln (' m9=',m9:9:3,"' kg'):
writeln (' ml0=',ml10:9:3,"' kg');
tasta;
end;
end;
procedure masaZz;
begin
clrscr;
writeln('Dati masele elementelor componente ale
corpului, E&n kg !');
writeln;
write (' ml="'),;readln(ml);
write (' m2="') ;readln(m2) ;
write (' m3="') ;readln (m3) ;
write (' m4=") ;readln (m4) ;
write (! m5="') ;readln (m5) ;
write (' mé6="') ;readln (mo6) ;
write (' m7="');readln (m7);
write (' m8="') ;readln (m8) ;
write (' m9="') ;readln (m9) ;
write (' ml0=");readln(ml0);
writeln;
m:=ml+m2+m3+mi4+m5+mo+m7+m8+m9+ml10;
delay(850) ;
writeln('Masa totalt a corpului omenesc este:
m=',m:9:3,"' kg');
writeln;
tastal;
end;
procedure frecventa;
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begin

writeln;
writeln('Doresti st dai valorile frecventelor de
rezonantt ale');
write (' maselor componente ale modelului mecanic
? (D/N)");
readln (vf) ;
writeln;
if (vE='d') or (vf='D') then
begin
writeln('Dati frecventele de rezonantt, &n
Hz!"');
writeln;
write (' fnl:="');readln(fnl);
write (' fn2:="'"),;readln (fn2);
write (' fn3:="');readln(fn3);
write (' fnd:=");readln(fn4);
write (" fn5:=") ;readln(fnb);
write (' fn6:="') ;readln(fno) ;
write (' fn7:=");readln (fn7);
write (' fn8:=");readln(fn8);
write (' fn9:="') ;readln (fn9);
write (' fnl0:=") ;readln(fnl0);
writeln;
write('Doresti st vezi valorile pulsatiilor?
(D/N) ') ;
readln (vp) ;
writeln;
if (vp='d') or (vp='D') then
begin
writeln;
writeln('Pulsatiile aferente
elementelor modelului sunt:');
writeln;
omegal:=2*pi*fnl;
writeln (' omegal="',omegal:7:2,"' rad/s');
omegaz2:=2*pi*fn2;
writeln (' omega2="',omega2:7:2,"' rad/s'
omega3:=2*pi*fn3;
writeln (' omega3=',omega3:7:2,"' rad/s');
omegad:=2*pi*fn4;
writeln ("' omegad4="',omegad:7:2,"' rad/s'
omegab:=2*pi*fnb5;
writeln (' omega5="',omegab5:7:2,"' rad/s'):;
omegab6:=2*pi*fn6;
writeln (' omega6="',omega6:7:2,"' rad/s');
omega’:=2*pi*fn7;
writeln ("' omega7="',omega7:7:2,"' rad/s'):;
omegal8:=2*pi*fn8;
writeln (' omega8="',omega8:7:2,"' rad/s');
omega9:=2*pi*fn9;
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writeln (' omega9=',omega%9:7:2,"' rad/s');
omegalO:=2*pi*fnl0;

writeln (' omegalO="',omegal0:7:2,"' rad/s');
readln;
end;
end;
if (vf<>'d') or (vi<>'D') then

begin
fnl1:=8; fn2:=6; £fn3:=8.5; fnd:=3;
fn5:=8; fn6:=5; £fn7:=14;
fn8:=14; fn9:=6; fnl0:=8;

end;

end;

procedure date init;
begin

m:=80;
ml:=7.3/100*m/2;
m2:=15/100*m/2;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100%m;
m6:=7/100*m;
m7:=5.5/100*m/2;

m8:=m7;
m9:=m2;
ml0:=ml;

fnl1:=8; fn2:=6; fn3:=8.5; fnd:=3;
fn5:=8; fn6:=5; fn7:=14;
fn8:=14; fn9:=6; fnl0:=8;

end;

procedure calcul afisare;
begin
clrscr;
textbackground (1) ;
textcolor (yellow) ;
gotoxy(10,4);
writeln('‘P A RAMETURTII M ODEULULUTI
MECANTIC:");
gotoxy(10,5);
writeln ("RRBRRARRRRRRARRARARRRARARRARARRARRARRRRRARARRRRRARRARARARRARBAA
BRRRR") ;

writeln;
k1l2:=m2*sqr (2*pi*fn2)/2;
k23:=k12;

k:=ml*sqr (2*pi*fnl)-k12;
k56:=m6*sqr (2*pi*£fno6) ;
kS57:=m7*sqr (2*pi*£fn7);
k58:=m8*sqr (2*pi*£fn8) ;
k39:=m9*sqr (2*pi*fn9)/2;
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elastice sunt:'

k910:=k39;

a:=m3*sqr (2*pi*fn3)-k23-k39;
b:=md*sqr (2*pi*fnd4);
c:=mb*sqr (2*pi*fn5)-k56-k57-k58;
k34:=(a+b-c)/2;
k35:=(a-b+c)/2;
k45:=(-a+b+c) /2;

writeln ('
) ;

writeln ("'
writeln ('
writeln ('
writeln ('
writeln (
writeln (
writeln(
writeln(
writeln
writeln (
writeln (
writeln;
readln;

¥
|
¥
'
4
]

1

Valorile parametrilor
k12=',k12:10:2,"' N/m');
k23="',%k23:10:2,"' N/m');
k34="',k34:10:2,' N/m');
k35=',k35:10:2,"' N/m'");
k45=",%k45:10:2,' N/m");
k56="',k56:10:2,' N/m');
k57=',k57:10:2,' N/m"') ;
k58="',k58:10:2,' N/m');
k39="',k39:10:2,"' N/m'");
k910=',k910:9:2,' N/m'");
=',k:12:2," N/m");

writeln;

m:=ml+m2+m3+m4+m5+mo6+m7+m8+m9+mi0;
prl:=ml1*100/round (m) ;

pr2:
pr3:
pr4:
pr5:
pro:
pr’7
prs8

=m2*100/round (m) ;
=m3*100/round (m) ;
=m4*100/round (m) ;
=m5*100/round (m) ;
=m6*100/round (m) ;
:=m7*100/round (m) ;
:=m8*100/round (m) ;

pr9:=m9*100/round(m) ;
pr10:=m10*100/round (m) ;
pr:=prl+pr2+pr3+prd+pr5+pré6+pr7+pr8+pr9+prl0;

writeln ('
corpului sunt:');
writeln ("
',prl:5:2,'%");
writeln ('
',pr2:5:2,'%"');
writeln ('
',pr3:5:2,'%");
writeln ('
',prd4:5:2,'%"');
writeln('
',pr5:5:2,'%"');
writeln ('
',pr6:5:2,'%");
writeln ("'
',pr7:5:2,'%');

Masele elementelor componente
ml=',ml:9:2,"
m2=',m2:9:2,"
m3=',m3:9:2,"
m4=',m4:9:2,"'
m5=',m5:9:2,"
mé=',m6:9:2,"'
m7=',m7:9:2,"

elementelor

ale

kg
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writeln (" m8=',m8:9:2," kg
',pr8:5:2,'3"');

writeln (' m9=',m9:9:2," kg
', pr9:5:2,'%");

writeln (' ml0=',m10:9:2," kg
',pr10:5:2,'3");

writeln;

m:=ml+m2+m3+m4+mS5+m6+m7+m8+m9+ml10;

writeln (' Masa totalt a corpului omenesc este:
m=',round(m),"' kg');

tastal;

end;

procedure tiparire imprimanta;
begin
clrscr;
writeln (' Vrei st tiptresti rezultatele 1la
imprimantt 2');
writeln;
writeln('Tasteazt:');
writeln;
writeln (' 1 ..., pentru tiptrire 1la
imprimantt');
writeln;
writeln (' 2 ..., pentru NU') ;
writeln;
readln(vimp) ;
writeln;
if (vimp='1l') then
begin
clrscr;
textbackground(7) ;
textcolor(9);
gotoxy(10,10);
writeln('Esti sigur ct vrei st tiptresti la
imprimantt valorile');
write (' parametrilor 2 (D/N)');
readln(cp):;
writeln;
if (cp='d') or (cp='D') then
begin
textbackground (5) ;
clrscr;
textbackground (1) ;
textcolor (135);
gotoxy(30,10);
writeln('T I PA R I R E'");
gotoxy (28,12);

writeln(V*******************' ) H

gotoxy(28,8);

writeln ("***kkkkkkkkkkkkkk k% 1) »
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writeln(lst,' PARAMETRTITI M
ODELULUI MECANTITC:");

writeln(lst,'
BRRABRRRARARRRRRARRBRARBRRARARRRBRRABRRRBRARRRABRABRRARRBRABRABRRRBRBRRBRY) ;

writeln(lst,'');

writeln(lst, ' k12="',k12:9:2,' N/m'):;

writeln(lst,' k23="',%k23:9:2,"' N/m');

writeln(lst,' k34="',%k34:9:2,"' N/m');

writeln(lst,' k35="',k35:9:2,' N/m");

writeln(lst,' k45=",k45:9:2,' N/m"');

writeln(lst,' k56="',%k56:9:2,' N/m');

writeln(lst,' k57="',k57:9:2,"' N/m');

writeln(lst,' k58=",k58:9:2,' N/m');

writeln(lst,' k39="',k39:9:2,"' N/m');

writeln(lst,' k910="',k910:8:2,"
N/m'") ;

writeln(lst,' k=',k:11:2,"' N/m");

writeln(lst,''); writeln(lst,'"'):;

writeln(lst,' Masele elementelor
componente ale corpuluil sunt:');

writeln(lst,''):;

writeln(lst,' ml=',ml:9:2,' kg
',m1*100/round(m) :5:1," %&');

writeln(lst,"' m2=',m2:9:2,"' kg
', m2*100/round (m) :5:1," %');

writeln(lst,' m3=',m3:9:2,"' kg
', m3*100/round (m) :5:1," ')

writeln(lst,' m4=',m4:9:2,"' kg
',m4*100/round (m) :5:1,"' %');

writeln(lst,' m5=',m5:9:2,"' kg
', m5¥100/round (m) :5:1,"' %');

writeln(lst,' mée=',m6:9:2,"' kg
', m6*100/round (m) :5:1,"' %');

writeln(lst,' m7=',m7:9:2,"' kg
', m7*100/round (m) :5:1," %');

writeln(lst,' m8=',m8:9:2,"' kg
', m8*100/round(m) :5:1,"' %');

writeln(lst,' mo9=',m9:9:2,"' kg
',m9*100/round (m) :5:1,"' %');

writeln(lst,' ml0=',ml10:9:2,"' kg
',m10*100/round(m) :5:1,"' %');

writeln(lst,'"');

m:=ml+m2+m3+md+m5+mo6+m7+m8+m9+ml10;

writeln(lst,' Masa totalt a corpului
omenesc este: m=',round(m),' kg'):;

readln;

textcolor (7);

end;

end;
end;
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procedure calcul;
begin

ml:=7.3/100*m/2;
m2:=15/100*m/2;

m3:=19/100*m;

md4:=9.7/100*m;
m5:=36.5/100%*m;

m6:=7/100*m;

m7:=5.5/100*m/2;

m8:=m7;
m9:=m2;
mlO:=ml;

fnl:=8; fn2:
fn5:=8; fné6:
fn9:=6;
kl2:=m2*sqr (2*pi*fn2)/2;

fn8:=14;

k23:=k12;

k:=ml*sqr (2*pi*fnl)-kl2;
k56:=m6*sqr (2*pi*fn6) ;

k57:=m7*sqr (2*pi*fn7
k58:=m8*sqr (2*pi*fn8
k39:=m9*sqr (2*pi*£fn9

k910:=k39;

:5;

fn3:=8.5;
fn7:=14;
fnl10:=8;

fnd:=3;

a:=m3*sqr (2*pi*fn3)-k23-k39;

b:=md*sqr (2*pi*fn4);

c:=m5*sqr (2*pi*fn5)-k56-k57-k58;
k34:=(a+b-c)/2;
k35:=(a-b+c)/2;

kd45:=(—-a+b+c)
end;

procedure param;
begin
clrscr;

writeln; writeln;

writeln ('
functie de masa totala');
writeln ('

writeln;
writeln ("

/2;

writeln;

Variatia parametrilor kij

writeln ('
k45[N/m] k56 [N/m]
writeln ('

k35([N/m]

k[(N/ml");
writeln ('

m[kg]

k12 [N/m]

k23 [N/m] k34 [N/m]

k57 [N/m] ") ;

k58 [N/m]

k39 [N/m] k910 [N/m]

e o e e e e e e e e e e e e e e e e e e e e e e e e e e e v o e e e e - e et e o e e e e —
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while m<=100 do

begin
calcul;
writeln(' ',m:7:2,"' ',k12:9:2,"' ',k23:9:2,"
', k34:9:2," ',k35:9:2,"' ',k45:9:2,"' ',k56:9:2,"' ',k57:9:2);
writeln ("' ',k58:9:2,"'" ',k39:9:2,"
',k910:9:2," ',k:9:2);
m:=m+6;
end;
writeln ("'
========="');
readln;
end;

procedure param im;
begin

writeln(lst);writeln(lst);

writeln(lst,
functie de masa totala'):;
writeln(lst,"'
writeln(lst);
writeln(lst,'

Variatia parametrilor kij

writeln(lst,' m[kg] k12 [N/m] k23 [N/m] k34 [N/m]
k35[N/m] k45[N/m] k56[N/m] k57[N/m]");
writeln(lst,"' k58 [N/m] k39 [N/m] k910 [N/m]
k[N/m]");
writeln(lst,'
========="'),;
m:=50;
while m<=100 do
begin
calcul;
writeln(1lst,' ',m:7:2," ',k12:9:2,"
',k23:9:2," ',k34:9:2," ',k35:9:2," ',kd45:9:2," ',k56:9:2,"
',k57:9:2);
writeln(lst,' ',k58:9:2,"
',k39:9:2," ',k910:9:2," ',k:9:2);
m:=m+6;
end;
end;
procedure paraml;
begin
clrscr;
writeln; writeln; writeln;
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writeln (' Variatia maselor partilor
corpului functie de masa totala');
writeln(' = —m-—m—mmmmmmmm e m

writeln;
writeln ("

writeln
m4 [kqg] m5[kg] m
writeln
writeln

—~ o~ O) —
~
Q
=]
~J
~
O
-

m:=50;
while m<=100 do
begin
calcul;
writeln(' ',m:7:2," ',ml:9:2," ',m2:9:2,"
',m3:9:2," '",m4:9:2,"'" ',m5:9:2,' '",m6:9:2,"' ',m7:9:2);
writeln (' ',m8:9:2,"' ',m9:9:2,"
',ml10:9:2);
m:=m+6;
end;
writeln ('

end;

procedure param iml;
begin
writeln(lst) ;writeln(lst);
writeln(lst,"' Variatia maselor partilor
corpului functie de masa totala');
writeln(lst,' = ———--=—----mmmmmmmm

writeln(lst);

writeln(lst,' m[kqg] ml [kqg] m2 [kqg] m3 [kqg]
m4 [kg] m5[kg] mé [kg] m7[kgl");

writeln(lst,' m8 [kqg] m9 [kqg] ml0[(kgl');

writeln(lst,'

m:=50;
while m<=100 do
begin
calcul;
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writeln(lst,'

',m2:9:2,' ',m3:9:2,"' ',m4:9:2,"' '",m5:9:2,"
writeln(lst,'
',ml0:9:2);
m:=m+6;
end;
end;
begin
antet;
meniul;
if (menl=1) then

date init;

if (menl=2) then
begin
meniu?2;
if (men2=1) then
masal;
if (men2=2) then
masaz;
end;
frecventa;

calcul afisare;
tiparire imprimanta;

clrscr;

‘,m:7:2,"
',m6:9:2,"
',m8:9:2,"

',ml:9:2,"
',m7:9:2);
',m9:9:2,"

writeln;writeln;writeln;writeln;writeln;writeln;

writeln('
writeln;

write ('

readln(st);

if (st='d'"') or
begin

imprimanta?');

imprimanta?');

end;
end.

[d/n]l'");

(st="'"D') then
param;
writeln;writeln;
writeln(' Doriti sa le
write (' [d/nl1');
readln(im) ;
if (im='d') or (im='D') then

param_im;

paraml;
writeln;writeln;
writeln (" Doriti sa le
write (' [d/n]");
readln(im) ;
if (im='d') or (im='D') then

param iml;

Doriti sa consultati niste date statistice?');

tipariti la
tipariti la
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ANEXA 6.2

Codul sursd al programului amortsim.pas, scris pentru scrierea cdruia s-a
folosit limbajul de programare Pascal, este:

program estimare constante_ elastice;

uses crt,printer;

var menl,men2:integer;
m,sl,ml,m2,m3,m4,m5,m6,m7,m8,m9, ml10, r:real;
fnl, fn2, fn3, £fn4, £n5, fn6, fn7, £n8, fn9, fnl1l0,a,b,c:real;
omegal, omegaZ2, omedga3, omegad, omega5, omegab, omega7, omegas,

omega9,omegall:real;
kl2,k23,k34,k35,k45,k56,k57,k58,k39,k910,k:real;
pl,p2,p3,p4,p5,p6,p7,p8,p9,pl0:real;
nl3,n34,n35,n45,n56,n57,n58,n310,c13,c34,c45,c56,c57,c310,c58:

real;
cl3cr,c34cr,cd45cr,c56c¢cr,c57¢cr,cd45crl,c310cr,c58cr:real;
a3,b3,c3,v3,a4,bd,c4,v4,a5,b5,c5,v5:real;
ch,vm,vp,vf, vimp, cp,ir:char;

procedure tastal;
begin
ch:=readkey;
end;

procedure antet;
begin
textbackground (3) ;
clrscr;
textbackground (1) ;
textcolor (3);
gotoxy(20,10);
writeln (' M O D E L M E C A N I C');
gotoxy(10,12);
writeln('al corpului omenesc asezat E&n picioare pe O
platformt vibrantt');
writeln;
delay(3050) ;
clrscr;
textbackground(3) ;
textcolor(l);
gotoxy (12, 3);

writeln (' ESTIMARE PARAMETRTI M O D
E L"),
writeln;
writeln;
tastal;
end;

procedure tasta;
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begin
gotoxy(23,20);

writeln('>> APASATI ORICE TASTA PENTRU A COMTINUA!

ch:=readkey;
end;

procedure meniul;
begin
writeln ('
writeln ("
writeln ("
writeln;
writeln(' 1
implicite');
writeln;
writeln ('
tastaturt!');
writeln;
readln (menl) ;
writeln;
writeln;
end;

Tasteazt:')

o o o o

procedure meniu2;
begin
writeln ('
writeln;
writeln (' 1
writeln;
writeln('
componente') ;
writeln;
readln (men2) ;
writeln;
end;

Tasteazt:

ooooo

procedure masal;

begin

clrscr;
writeln;writeln;
writeln;writeln;
writeln (" Dati masa

')
writeln;
write (' m="');

readln (m) ;
ml:=7.3/100*m/2;
m2:=15/100*m/2;
m3:=19/100*m;
m4:=9.7/100*m;
m5:=36.5/100*m;

N N D N P VD P VP VD VD N VP VD VP VR VP VP VR VR VPV VL ) .

o o

<<');

INITIALE");

4

.
14

..... folosirea datelor

pentru

. pentru a introduce datele de 1la

')
Dati masa totalt a corpului');

Dati masele celor 7 elemente

e o o

totalt a corpului, exprimatt En kg

’
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(D/N) ') ;

end;

m6:=7/100*m;
m7:=5.5/100*m/2;

procedure masaz;

begin

corpului,

n=',m:9:2,"'

m8:=m7;
m9:=m2;
mlO0:=ml;
writeln;
write ("Doresti st vezi wvalorile maselor componente?
readln (vm) ;
writeln;
if (vm='d') or (vm='D') then
begin
writeln;
writeln('Masele elementelor modelului sunt:');
writeln;
writeln ("' ml=',ml1:9:3,"' kg');
writeln (' m2=',m2:9:3,"' kg');
writeln (' m3=',m3:9:3,"' kg');
writeln(' m4=',m4:9:3,"' kg');
writeln (' m5="',m5:9:3,"' kg');
writeln (' mé6=',m6:9:3,"' kg');
writeln (' m7=',m7:9:3,"' kg');
writeln (' m8=',m8:9:3,"' kg');
writeln(' m9=',m9:9:3,"' kg');
writeln (' ml0=',m10:8:3,"' kg');
tasta;
end;
clrscr;
writeln('Dati masele elementelor componente ale
En kg !');
writeln;
write (' ml="');readln(ml);
write (' m2="') ;readln(m2) ;
write (' m3="') ;readln (m3) ;
write (' m4=") ;readln(md) ;
write (' m5="') ;readln (mb) ;
write (' m6=") ;readln(mo6) ;
write (' m7=");readln(m7);
write (' m8="') ;readln (m8) ;
write (' m9="') ;readln (m9) ;
write (' mlO0=") ;readln(ml0) ;
writeln;
m:=ml+m2+m3+m4+m5+mo6+m7+m8+m3+ml10;
delay(850) ;
writeln('Masa totalt a corpului omenesc este:
kg');
writeln;
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end;

tastal;

procedure amortizare;

begin

clrscr;
writeln;writeln;writeln;
writeln('Dati wvaloarea procentualt a raportului dintre

amortizarea') ;

cu amortizare');

end;

writeln (' realt si cea critict pentru fiecare element
writeln(' vfscoast En parte !');
writeln;

write (' nl3="');readln(nl3);
write (' n34="') ;readln(n34);
write (' nd45="') ;readln (n4b5);
write (' n56="') ;readln (n56) ;
write (' n57=") ;readln (n57);
write(' n58=") ;readln (n58) ;
write (' n310=") ;readln(n310) ;
writeln;

nl3:=n13/100;n34:=n34/100;
n45:=n45/100;n56:=n56/100;n57:=n57/100;
n58:=n58/100;n310:=n310/100;

tastal;

procedure frecventa;

begin

rezonantt

(D/N) ") ;

writeln;

writeln ('Doresti st dai valorile frecventelor de
ale');

write (' maselor componente ale modelului mecanic ?

readln (vf);

writeln;
if (vE='d') or (vf='D') then
begin

writeln('Dati frecventele de rezonantt, &n Hz!');
writeln;
write (' fnl="),;readln(fnl);
write (' fn2=");readln(fn2);
write (' fn3="');readln(fn3);
write (' fnd=");readln(fnd);
write (' fn5="') ;readln(fnb);
write (" fn6=") ;readln(fn6) ;
write (' fn7=") ;readln(fn7);
write (! fn8=") ;readln(£fn8);
write (" fn9=") ;readln(fn9) ;
write (' fnl10=") ;readln(fnl0);
writeln;
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pl:=2*pi*fnl;p2:=2*pi*fn2;p3:=2*pi*fn3;
pd:=2*pi*fnd;p5:=2*pi*fn5;p6:=2*pi*fno6;
p7:=2*pi*fn7;
p8:=2*pi*fn8;p9:=2*pi*fn9;pl0:=2*pi*fnlo0;

write('Doresti st vezi valorile ©pulsatiilor?
(D/N) ") ;
readln (vp) ;
writeln;
if (vp='d') or (vp='D') then
begin
writeln;
writeln('Pulsatiile aferente elementelor
modelului sunt:');
writeln;
writeln (' pl=',pl:7:2,"' rad/s');
writeln (' p2="',p2:7:2,"' rad/s');
writeln (' p3=',p3:7:2,"' rad/s');
writeln (' p4="',p4:7:2,"' rad/s'):;
writeln (" p5="',p5:7:2,"' rad/s');
writeln (' p6="',p6:7:2,"' rad/s');
writeln (' p7="',p7:7:2,"' rad/s');
writeln (' p8=',p8:7:2,"' rad/s'):;
writeln (' p9="',p9:7:2,"' rad/s');
writeln (' pl0=',pl0:7:2,"' rad/s');
readln;
end;
end;
if (vf<>'d') or (vE<>'D') then
begin
fnl:=8; fn2:=6; £fn3:=8.5; £fn4:=3;
fn5:=8; fn6:=5; fn7:=14;
fn8:=14; £fn9:=6; £fnl0:=8;
pl:=2*pi*fnl;p2:=2*pi*fn2;p3:=2*pi*fn3;
pd:=2*pi*fn4;
p5:=2*pi*fn5;p6:=2*pi*fn6;p7:=2*pi*fn7;
p8:=2*pi*fn8;p9:=2*pi*fn9;pl0:=2*pi*fnlo;
end;
end;

procedure date init;

begin
m:=80;
ml:=7.3/100*m/2;
m2:=15/100*m/2;
m3:=19/100%m;
md:=9.7/100*m;

m5:=36.5/100*m;
m6:=7/100*m;

mn7:=5.5/100*m/2;
m8:=m7;
m9:=m2;
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end;

procedure
begin

mlO0:=ml;

fnl:=8; fn2:=6; fn3:=8.5; fnd:=3;
fn5:=8; £fn6:=5; fn7:=14;

fn8:=14; £fn9:=6; £fnl0:=8;

pl:=2*pi*fnl;p2:=2*pi*fn2;p3:=2*pi*fn3;pd:=2*pi*fn4;

pS:=2*pi*fn5;p6:=2*pi*fn6;p7:=2*pi*fn7;
p8:=2*pi*fn8;p9:=2*pi*fn9;pl0:=2*pi*fnl0;
nl3:=0.05;n34:=0.10;,n45:=0.25;,n56:=0.15;,n57:=0.10;
n58:=0.10;,n310:=0.05;

calcul;

k12:=m2*p2*p2/2;

k23:=k12;
k:=ml*pl*pl/(1-n13*nl13)-k12;
cl3cr:=2*sqrt((k1l2+k)*ml);
cl3:=nl13*cl3cr;
k39:=m9*p9*p9/2;

k910:=k39;

c310cr:=cl3cr;

c310:=cl3;

a3:=1-sqr(n34);
b3:=2*n34* (n34-n13) *sqrt (m1*k12);
c3:=-(sqr (m3*p3) +sqr (n13-n34)*ml*kl2);
v3:=(-b3+sqgrt (b3*b3-4*a3*c3))/(2*a3);

a:=v3*v3/m3-k23-k39;
c34cr:=2* (sqrt (m3* (k23+a) ) -sqrt (m1*k12));
c34:=n34*c34cr;

ad:
b4 :
c4d:
vd:

=1-sqr (n4d5);

=n45* (n45-n34) *c34cr;

=-sqr (m4*p4d) -sqr (n45-n34) *sqr (c34cr) /4;
=(-bd+sqgrt (bd*bd-4*ad*cd))/ (2*ad);

b:=v4*v4/m4;
c45cr:=-(2*sqrt (m4*b) -c34cr) ;
c45:=n45*c45cr;
k56:=m6*p6*p6/ (1-sqr (n56)) ;
c56cr:=2*sqrt (k56*m6) ;
c56:=nb56*c56¢Cr;
k57:=m7*p7*p7/ (1-sqr (n57));
cS57cr:=2*sqrt (k57*m7) ;
c57:=n57*c57cr;
k58:=m8*p8*p8/ (1-sgr (n58) ) ;
c58cr:=2*sqrt (k58*m8) ;
c58:=n58*c58cr;

b5:
c5:

v5:

=n45* (c56cr+c57cr-c56-c57) ;
== (sqr (m5*p5) +sqr (c56cr+c57cr-c56-c57) ) ;
=(-b5+sqrt (b5*b5-4*a5*c5) )/ (2*ab) ;

c:=v5*v5/m5-k56-k57;
c:=m5*sqr (p5) + (c45+c56+c57) / (4*m5) -k56-k57-k58;
k34:=(atb-c)/2;
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proce

ANTI

write

k35:=(a-b+c)/2;

kd45:=(-a+b+c)/2;

{writeln('c45cr=',c45cr:9:2);

writeln('c34cr=
writeln('chéecr=
writeln('c57cr=
writeln('cl3cr=
readln;

end;

dure afisare;
begin
clrscr;

',c34cr:9:2
',c56¢cr:9:2
',c57cr: 9 2
',cl3cr:9

textbackground (1) ;
textcolor(yellow) ;

gotoxy (10, 4);

) ;

) ;
) :
2)

r

4

i}

writeln('P ARAMETRTITI

C:");

gotoxy (10,5);
In("RRBRRARBRRRRRBRRBRBRARBRARBRRARRBRRARARABRRBBRARRBRARBRRBRABRAARR
BRRRB'

) ;
writeln;
writeln;
writeln('
writeln ('
writeln ('
writeln ("
writeln ('
writeln("
writeln ("'
writeln ('
writeln ('
writeln ("
writeln ('
writeln;
writeln (
writeln(
writeln (
writeln (
writeln (
writeln(
writeln (
readln;

1
v
L]
¥
¥
1
1

end;

kl12="',kl12:
k23=",k23:
k34—' k34:
k35="',k35:
k45= ,k45:
k56=",k56:
k57="',k57:
k58="',k58:
k39= ,k39:
k910=",k91
k=", k-ll 2
cl3=',cl3:
c34="',c34:
cd45=",c45:;
c56=",c56:
ch7="',c57:
ch8="',c58:
c310="',c31

procedure tiparire imprimanta;

?')

begin
clrscr;
writeln ('

writeln;

9:
9:
9:
9:
9:
9:
9:
9:
9:
0:
)

OkOkO&OkO\O&O

OJI\)I\)NI\)I\)I\)I\)I\)N

~— e e e N e

Ne Ne Mo Na Ne N N,

~e

l\)‘
~
~

M ODEULULUTI

M E C

Vrei st tiptresti rezultatele la imprimantt

112

BUPT



writeln('Tasteazt:");
writeln;
writeln (' 1 ..., pentru tiptrire la imprimantt');
writeln;
writeln (' 2 ..... pentru NU');
writeln;
readln (vimp) ;
writeln;
if (vimp='1l'") then
begin
clrscr;
textbackground(7) ;
textcolor (5):;
gotoxy(10,10);
writeln('Esti sigur ct vreli st tipfresti la imprimantt
valorile');

write (' parametrilor ? (D/N)"');

readln (cp) ;

writeln;

if (cp='d') or (cp='D') then

begin
writeln('Doresti st tiptresti la
imprimantt:');

writeln;
writeln (' 1 ..... numal rezultatele');
writeln;
writeln (' 2 ..... si datele de intrare');
writeln;

readln(ir);

textbackground (5) ;

clrscr;

textbackground (1) ;

textcolor (135);

gotoxy (30,10);

writeln('T I PA R I RE");

gotoxy(30,12);

writeln('***************' ) ;

if ir='2' then begin
writeln(lst, 'Datele de intrare!');

writeln(lst, "~~~~~~rnnn R T I
writeln(lst,'");

writeln(lst,' fnl=',fnl:7:2,"' Hz');
writeln(lst,' fn2=',fn2:7:2,' Hz');
writeln(lst,"' fn3=',fn3:7:2,"' Hz');
writeln(lst,' fn4="',fnd4:7:2,"' Hz');
writeln(lst,"' fn5=',£fn5:7:2,' Hz'");
writeln(lst,"' fné6=',fn6:7:2,' Hz');
writeln(lst,' fn7=',fn7:7:2,"' Hz');
writeln(lst,' fn8="',£fn8:7:2,"' Hz');
writeln(lst,' fno9="',£fn%:7:2,"' Hz'");
writeln(lst,' fnl10=',£fn10:7:2,"' Hz');
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’

writeln(lst,"''),;writeln(lst, '’

( )
writeln(lst,' nl3=',n13*100:6:2,"' %");
writeln(1lst," n34=',n34*100:6:2,"' %');
writeln(lst,’ n45=',n45*100:6:2,"'" &');
writeln(lst,' n56=',n56*100:6:2,"' %');
writeln(lst,' n57="'",n57*100:6:2,"' %');
writeln(lst,' n58="',n58*100:6:2,"' %');
writeln(lst,' n310=',n310*100:6:2,"' %');

( \ ]

writeln(lst,''),;writeln(lst,'"'):;
end;
writeln(lst,'P ARAMETRTITI M ODELULUI MEZC
ANTITC:");
writeln(lst, "RRRRRRRBRRRRARRRRRRRBRARBRRARBARABRRRARBRRABRARBARRAM

BRRRRRRARBB") ;

writeln(lst,'");

writeln(lst,"' k12="',k12:9:2);
writeln(lst,' k23="',%k23:9:2) ;
writeln(lst,' k34="',%k34:9:2);
writeln(lst, ' k35="',k35:9:2);
writeln(lst,"’ k45=",%k45:9:2);
writeln(1lst,' k56="',%k56:9:2);
writeln(lst,' k57=",%k57:9:2);
writeln(lst,' k58="',%k58:9:2);
writeln(lst,' k39="',%k39:9:2);
writeln(lst,' k910="',k910:9:2);
writeln(lst,' k=',k:9:2);
writeln(lst,''); writeln(lst,'"');
writeln(lst, "Masele elementelor componente

ale corpului sunt:');
Writeln(lst/ F ook ok kg ok ok ok okok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

******************V) ;

writeln(lst,'');}

( )
writeln(lst,' ml=',ml:9:3,"' kg');
writeln(lst,' m2=',m2:9:3,"' kg');
writeln(lst,’ m3=',m3:9:3,"' kg');
writeln(lst,' m4=',m4:9:3,"' kg');
writeln(lst,' m5=',m5:9:3,"' kg');
writeln(lst,' me6e=',m6:9:3,"' kg');
writeln(lst,' m7=',m7:9:3,"' kg');
writeln(lst,' m8=',m8:9:3,"' kg');
writeln(lst,' m9=',m9:9:3,"' kg');
writeln(lst,' ml0=',ml10:9:3,"' kg');

writeln(lst,'");

m:=ml+m2+m3+md+mS5+mé6+m7+m8+m9+ml10;

writeln(lst, '"Masa totalt a corpului omenesc

este: m='",m:7:3,"' kg');

writeln(lst,'') ;writeln(lst,'"');

writeln(lst,' cl3=',cl3:9:2);

writeln(lst,' c34="',c34:9:2);
( ' 2)
( ' 2)

’

writeln(lst, cd45=",c45:9:
writeln(lst, c56=",c56:9:

r
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writeln(lst,'
writeln(lst,'
writeln(lst,®

writeln;
end;
end;
end;
begin
antet;
meniul;

if (menl=1) then
date init;
if (menl=2) then

begin
meniu2;
if (men2=1) then
masal;
if (men2=2) then
masaz;
amortizare;
end;
frecventa;
calcul;
afisare;

tiparire imprimanta;
end.

ch57=",¢c57:9:2);
c58="',c58:9:2);
c310=',c310:9:2);
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ANEXA 6.3

Continutul figierului de comenzi indirecte paramsim.bat este:

ECHO OFF

: RELUARE

CLS

ECHO

ECHO — = mm = m oo o o o

ECHO ! K : fadra amortizare
ECHO ! C : cu amortizare
ECHO ! X ¢+ EXIT

ECHO

CHOICE /c:KCX Alegeti o comanda
IF ERRORLEVEL 3 GOTO FINAL

IF ERRORLEVEL 2 GOTO AM

IF ERRORLEVEL 1 GOTO ARC

ECHO ! A: programul e pe discheta
ECHO ! C: programul e pe harddisc

ECHO

CHOICE /c:AC Optiunea:

IF ERRORLEVEL 2 GOTO ARCI
IF ERRORLEVEL 1 GOTO ARC2

:ARC2

CALL A:\ELASTSIM.EXE
PAUSE

GOTO RELUARE

:ARC1

CALL C:\LUCRU\ELASTSIM.EXE
PAUSE

GOTO RELUARE

:AM

ECHO - - -—=- ===
ECHO ! A: programul e pe discheta

ECHO ! C: programul e pe harddisk
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ECHO

CHOICE /c:AC Optiunea:
IF ERRORLEVEL 2 GOTO AMl1
IF ERRORLEVEL 1 GOTO AM2

:AM2

CALL A:\AMORTSIM.EXE

GOTO RELUARE

:AM1

CALL C:\LUCRU\AMORTSIM.EXE
GOTO RELUARE

:FINAL
ECHO
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ANEXA 6.4

Codul sursd al programului kcm.m pentru simularea comportarii la vibratii a
modelului mecanic al corpului omenesc, model reprezentat in fig.6.1 este redat in
continuare:

2Program pentru simularea functionarii unui model mecanic
¢al corpuluil omenesc
2stergere ecran in mod text

cla

¥stergere ecran in mod grafic

clg

¥stergerea variabilelor existente in memorie
clear

disp(' M ODETL MECANTIC");
disp (' MANm MmN NN AN N ")
format compact;

i=sqrt(-1);

2introducerea datelor initiale:

t1=0;

while t1==0
kl=menu ('INITIALIZARI','de la TASTATURA', '"date
implicite', 'continue');
if kl==
disp('Introduceti datele initiale ale problemei
kl12=input ('kl2=");

')

k23=input ('k23="
k34=input ('k34="
k45=input ('k45="
k56=input ('k56="
k57=input ('k57="
k58=input ('k58="
k39=input ('k39="

.
4
.
4

)
)
)I
) ;
) ;
)
)

4

’

k910=input ('k910=");

k=input('k="');

k21l=menu ('TIPUL MODELULUI', 'cu amortizare', 'fara

amortizare');

if k21==
cl3=input('cl3=");
c34=input ('c34=");
cd45=input ('cd5=");
c56=input ('c56=");
c57=input ('ch57=");
c58=input ('c58=");
c310=input ('c310=");

end; $ifk21=1
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if k21==
cl3=0;c34=0;c45=0;c56=0;c57=0;c58=0;¢c310=0;
end; 21fk21=2

t6=0;

while t6==

k6=menu ('masa corpului', 'toate masele componente', 'doar masa
corpului');

if ké6==
ml=input ('ml=");
m2=input ('m2=") ;
m3=input ('m3=") ;
md4=input ('m4=");
mS5=input ('m5="') ;
m6=input ('mé6=") ;
m7=input ('m7=");
m8=input ('m8=");
m9=input ('m9=") ;
mlO0=input ('m10=");

gtl=1;

te=1;

end; 2ifk6=1

if k6==
m=input ('m=");

ml=6.82*m/100/2;
m2=8.52*m/100/2;
m3=40.91*m/100;
m4=1.71*m/100;
m5=0.57*m/100;
m6=7.38*m/100;
m7=34.09*m/100/2;
m8=m7;

mo9=m2;

ml0=ml;

te=1;
end; 2ifk6=2
end; dwhile t6
end; 3ifkl=1
if kl==2;

ml=5.44/2;
m2=6.82/2;
m3=32.72;
m4=1.36;
m5=0.46;
m6=5.91;
m7=27.22/2;
m8=m7;
mo9=m2;
ml0=ml;
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k20=menu ("'

if k20==
k12=11843.53;
k23=11843.53;
k34=1276.75;
k35=18900.4;
k45=1480.7;
k56=10942.3;
k57=5089.01;
k58=5089.01;
k39=11843.53;

k910=11843.53;

k=14355.79;
cl13=55.32;
c34=112.57;
cd45=109.62;
c56=49.51;
c57=42.32;
c58=42.32;
c310=55.32;
end;

if k20==
k12=11843.53;
k23=11843.53;
k34=764.77;
k35=18903.45;
k45=1992.48;
k56=10832.88;
k57=4885.45;
k58=4885.45;
k39=11843.53;

k910=11843.53;

k=14093.8;

','cu amortizare','fara amortizare');

31fk20=1

cl13=0;¢c34=0;c45=0;c56=0;c57=0;c27=0;c58=0;c310=0;

end;

end;

if kl==

tl=1;

end;

end;

$1£fk20=2

31fkl=2

$ifk1=3
$while t1

%definirea numaratorilor si numitorilor functiilor de transfer
%corespunzatoare blocurilor componente

nl=1;
dl=1;

n2=kl12;

d2=1;
n3=1;
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d3=[ml 0];
n4=cl3;
d4=1;
n5=cl3;
d5=1;
ne=1;
dé=[1 0];
n7=k12;
d7=1;
n8=k12+k23;
dg8=1;
nd9=1;
d9=[m2 0 0];
nl0=k23;
d10=1;
nll=k23;
dll=1;
nl2=k35;
dl2=1;
nl3=k34;
dl3=1;

nl4=k23+k34+k35+k39;

dl4d=1;
nlb5=1;
dl5=[{m3 0};

nle6e=cl3+c34+c310;

dle=1;
nl7=c34;
dl7=1;
nlg=1;
digs=[1 0];
nl9=k34;
dl9=1;
n20=c34;
d20=1;
n21=k45;
d21=1;
n22=k34+k45;
d22=1;
n23=1;
d23=[m4 0];
n24=c34+c45;
dz24=1;
n25=c45;
d25=1;
n26=1;
d26=[1 0];
n27=k35;
d27=1;
n28=k45;
d28=1;
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n29=c45;
d29=1;
n30=k56;
d30=1;

n31=k35+k45+k56+k57+k58;

d31=1;
n32=1;
d32=[m5 0];

n33=cd45+c56+c57+c58;

d33=1;
n34=c56;
d34=1;
n35=c57;
d35=1;
n36=1;
d36=[1 0];
n37=k57;
d37=1;
n38=k56;
d38=1;
n39=k57;
d39=1;
n40=c57;
d40=1;
n4l=1;
dd4l=[m6 O0];
n42=c56;
d42=1;
n43=1;
d43=[1 0],
ndd=1;
dd44=[m7 O01;
n45=1;
d45=[1 0}];
n46=1;
d4o6=1;
nd47=k910;
ddi=1;
n48=1;
d48=[ml10 O0O];
n49=c310;
d49=1;
n50=c310;
d50=1;
n51=1;
d51=(1 0];
n52=k910;
d52=1;
n53=k910+k39;
d53=1;
n54=1;
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d54=[m9 0];
n55=1;
d55=[1 0];
n56=k39;
d56=1;
n57=k39;
ds57=1;
n58=cb58;
d58=1;
n59=k58;
d59=1;
n60=k58;
deo=1;
n6l=c58;
del=1;
ne2=1;
d62=[m8 0];
no3=1;
de3=[1 0];
nod=k;
ded4=1;
no5=k;
de5=1;

2definirea numarului de blocuri

nblocks=65;
blkbuild;

%specificarea interconexiunilor dintre blocuri
g={1 0000 0O0O0O0OO0ODO

2 -45

W oo Joy b W
o O O

3
6
9
7

9000000O0O0O0CDO

-7 64 0 00 O0O0O

[N eNe)
(e eNe)

[eNeNe)

O OO

O OO

o O O

300000O0O0O0CO0O
150 00000O0O0O0O

O O O
o O O

-8 00000O0O0O0CO
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0l;

$specificarea intrarilor si iesirilor
iu=[1 46];
iy=[6 9 18 26 36 43 45 63 55 51];

iul=1;1iu2=46;

$interconectarea propriu-zisa

[A B C D]=connect(a,b,c,d,q,1iu,iy);
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3realizarea unui model minimal
([Am Bm Cm Dm]=minreal(A,B,C,D);
$prin MM-ISI avand matricele Am,Bm,Cm, Dm

iyl=6;iul=1;
[A1l Bl C1 Dl]=connect(a,b,c,d,q,iu,iyl);
[Aml Bml Cml Dml]=minreal (Al,B1,C1,D1);

iy2=9;iul=1;
[A2 B2 C2 D2]=connect(a,b,c,d,q,iu,iy2);
[Am2 Bm2 Cm2 Dm2]=minreal (A2,B2,C2,D2);

iy3=18;1iul=1;
[A3 B3 C3 D3]=connect(a,b,c,d,q,iu,iy3);
[Am3 Bm3 Cm3 Dm3]=minreal (A3,B3,C3,D3);

iy4=26;
[A4 B4 C4 D4]l=connect(a,b,c,d,q,iu,iv4d);
[Am4 Bm4 Cm4 Dm4]=minreal (A4,B4,C4,D4);

iy5=36;
[AS5 B5 C5 D5]=connect(a,b,c,d,q,iu,1iy5);
[Am5 Bm5 Cm5 Dm5]=minreal (A5,B5,C5,D5);

iy6=43;
[A6 B6 C6 D6]=connect{a,b,c,d,q,iu,iy6);
[Am6 Bm6 Cm6 Dm6]=minreal (A6,B6,C6,D6) ;

1y7=45;
[A7 B7 C7 D7]=connect(a,b,c,d,q,iu,iy7);
[Am7 Bm7 Cm7 Dm7]=minreal (A7,B7,C7,D7);

iy8=63;
[A8 B8 C8 D8]=connect(a,b,c,d,q,iu,iy8);
[Am8 Bm8 Cm8 Dm8]=minreal (A8,B8,C8,D8);

iy9=55;
[A9 B9 C9 D9]=connect(a,b,c,d,q,iu,1y9);
[Am9 Bm9 Cm9 Dm9]=minreal (A9,B9,C9,D9);

iy10=51;
[A10 B10 C10 D10}l=connect(a,b,c,d,q,iu,iyl0);

(Am10 Bml0 Cml0 DmlO]=minreal (A10,B10,C10,D10);

[numl denl]=ss2tf (Aml,Bml,Cml,Dml,iul);
¥pause;
[z1,pl,k]=tf2zp(numl,denl);

% [numlp denlp]=ss2tf (Aml,Bml,Cml,Dml,iu2);
$pause;
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$(zlp,plp,k]l=tf2zp (numlp,denlp);

[num2 den2]=ss2tf (Am2,Bm2,Cm2,Dm2,iul);
fpause;
[z2,p2,k]=tf2zp (num2,den2) ;

[num3 den3]=ss2tf (Am3,Bm3,Cm3,Dm3,iul) ;
gpause;
[z3,p3,k]=tf2zp (num3, den3) ;

[numd4 dend]=ss2tf (Am4,Bm4,Cmd,Dmd,iul) ;
spause;
[z4,p4,k]=tf2zp (num4,dend) ;

[num5 den5]=ss2tf (Am5, Bm5,Cm5, Dm5, iul) ;
3pause;
[z5,p5,k]=tf2zp (num5, denb) ;

[num6 den6]=ss2tf (Am6,Bm6,Cm6,Dm6, iul) ;
gpause;

[z6,p6,k]=tf2zp (num6, deno) ;

$pause

[num7 den7]=ss2tf (Am7,Bm7,Cm7,Dm7,iul);
gpause;

{z7,p7,k]=tf2zp (num7,den’?) ;

Zpause

[num8 den8}=ss2tf (Am8,Bm8,Cm8,Dm8, iul) ;
%pause;
[z8,p8,k]=tf2zp (num8, den8) ;

[num9 den9]=ss2tf (Am9, Bm9,Cm9,Dm9, iul) ;
3pause;

[29,p9,k]=tf2zp (num9,den?9) ;

gpause

[numl0 denlO0]=ss2tf(Aml10,Bml0,Cml10,Dml0, iul);
$pause;

[z10,p10,k]=tf2zp (numl0,denlO) ;

%pause

Aml;
¥pause
Bml;
Spause
Cml;
Fpause
Dml ;
Zpause
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w=logspace(-1,3,100);

t11=0;
while tll==

kll=menu('CARACTERISTICI_FRECVENTA','Hl','H2','H3','H4','H5','H6',
'H7','H8','H9', 'H10', "PE RAND', 'SUPRAPUSE', "CONTINUE"') ;
¢Hi=functii de transfer=zi/u

if kll==
clg;
if (real(pl)<=0.00001),disp('Sistem stabil')
else, disp('"),disp(" Pentru H1l (s) exista poli
nenegativi')
disp (" ==> sistemul este instabil !!!");
end 51f

[rel,iml]=nyquist (numl,denl,w);
[modl, argl]=bode (numl, denl,w);
moddl1=20*10gl0 (modl) ;
semilogx (w,moddl, 'w'),grid, title('c.a.p.1"),xlabel ('pulsatia'),
ylabel ("Ampl 1');
pause
if (real(pl)<0),loglog(w,moddl),grid;
title('c.a.p.1l'"),xlabel('pulsatia'),ylabel ('Ampl 1');
end; gif
semilogx (w,argl),grid, title('c.f.p.1"),xlabel ('pulsatia'),
ylabel ('Arg 1'");

pause
end; $ifkll=1
if kll==
if (real(p2)<=0.00001),disp('Sistem stabil')
else, disp('"'"),disp(" Pentru H2(s) exista poli
nenegativi')
disp(' ==> sistemul este instabil !!!');
end &if

[re2, im2]=nyquist (num2,den2,w) ;
[mod2, arg2]=bode (num2, den2,w) ;
modd2=20%*10gl0 (mod2) ;
semilogx (w,modd2, 'w'),grid, title('c.a.p.2'),xlabel ('pulsatia'),yla
bel ("Ampl 2'):;
pause
if (real(p2)<0),loglog(w,modd2),grid;
title('c.a.p.2'"),xlabel ('pulsatia'),ylabel ('Ampl 2');

end; gif

semilogx (w,arg2),grid, title('c.f.p.2"'),xlabel ('pulsatia'),ylabel ("'
Arg 2'):;

pause

end 2ifkll=2

if kll==
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if (real(p3)<=0.00001),disp('Sistem stabil')

else, disp('"'),disp(" Pentru H3(s) exista poli
nenegativi')

disp (' ==> sistemul este instabil !!t"');
end $if

[re3, im3]=nyquist (num3,den3, w) ;
[mod3, arg3]=bode (num3,den3, w) ;
modd3=20*10gl0 (mod3) ;
semilogx (w, modd3, 'w'),grid, title('c.a.p.3"),xlabel ('pulsatia'),yla
bel ('Ampl 3');
pause
if (real(p3)<0),loglog(w,modd3),grid;
title('c.a.p.3'),xlabel ('pulsatia'),ylabel ('Ampl 3');
end; gif
semilogx (w,arg3),grid, title('c.f.p.3"),xlabel ('pulsatia'), ylabel ('
Arg 3');
pause

end $1fk11=3
if k11==4

if (real (p4)<=0.00001),disp('Sistem stabil')

else, disp(''),disp(’ Pentru H4 (s) exista poli
nenegativi')

disp (' ==> sistemul este instabil !!!");
end gif

[red4, imd ]=nyquist (num4, dend,w) ;
[mod4, argd]=bode (numé4,dend, w) ;
modd4=20*10gl0 (mod4) ;
semilogx (w,modd4, 'w'),grid, title('c.a.p.4"'),xlabel ('pulsatia'), yla
bel ("Ampl 4');
pause
if (real (p4)<0),loglog(w,modd4),grid;
title('c.a.p.4'),xlabel ('pulsatia'),ylabel ('Ampl 4');

end; gif
semilogx (w,arg4),grid,title('c.f.p.4"'),xlabel ('pulsatia'),ylabel ('
Arg 4');
pause
end %1fkll=4
if kll1==
if (real (p5)<=0.00001),disp('Sistem stabil')
else, disp('"'),disp(’ Pentru H5(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!"');
end gif

[re5, im5]=nyquist (num5, den5,w) ;
[mod5, arg5]=bode (num5, den5, w) ;
modd5=20*10gl0 (mod5) ;
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semilogx (w,modd5, 'w'),grid, title('c.a.p.5'),xlabel ('pulsatia'),yla
bel ("Ampl 5'");
pause
if (real (p5)<0),loglog(w,modd5),grid;
title('c.a.p.5"),xlabel ('pulsatia'),ylabel ('Ampl 5');
end; gif
semilogx (w,arg5),grid, title('c.f.p.5"),xlabel ('pulsatia'),ylabel ('
Arg 5");

pause
end $ifk11=5
if kll==
if (real(p6)<=0.00001),disp('Sistem stabil')
else, disp(''),disp(" Pentru H6(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!"');
end $if

[re6,im6]=nyquist (numé6, den6,w) ;
[mod6, arg6]=bode (num6, den6, w) ;
modd6=20*10gl0 (modb6) ;
semilogx (w,modd6, 'w'),grid, title('c.a.p.6'),xlabel ('pulsatia'),yla
bel ('Ampl 6'");
pause
if (real(p6)<0),loglog(w,modd6),grid;
title('c.a.p.6"'"),xlabel ('pulsatia'),ylabel ('Ampl 6');
end; gif
semilogx (w,arg6),grid, title('c.f.p.6"'),xlabel ('pulsatia'),ylabel ('
Arg 6'):;
pause
end $1fkl11l=6

if kll==
if (real(p7)<=0.00001),disp('Sistem stabil')
else, disp(''),disp(" Pentru H7 (s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!");
end gif
[re7,im7]=nyquist (num7, den7,w) ;
[mod7, arg7]=bode (num7,den’,w) ;
modd7=20*10gl0 (mod7) ;
semilogx (w,modd7, 'w'),grid, title('c.a.p.7"'),xlabel ('pulsatia'),yla
bel ('Ampl 7');
pause
if (real(p7)<0),loglog(w,modd?7),qgrid;
title('c.a.p.7'),xlabel ('pulsatia'),ylabel ('"Ampl 7');

end; $if

semilogx (w,arg7),grid, title('c.f.p.7'),xlabel ('pulsatia'),ylabel ('
Arg 7');

pause

end &ifkli=7
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if kll==
if (real(p8)<=0.00001),disp('Sistem stabil")

else, disp(''),disp(" Pentru H8(s) exista poli
nenegativi')
disp (" ==> sistemul este instabil !!!");
end &if

[re8, im8]=nyquist (num8, den8, w) ;
[mod8, arg8]=bode (num8, den8,w) ;
modd8=20*10gl10 (mod8) ;
semilogx (w,modd8, 'w'),grid, title('c.a.p.8'),xlabel ('pulsatia'),
ylabel ('Ampl 8');
pause
if (real(p8)<0),loglog(w,modd8),grid;
title('c.a.p.8'"),xlabel('pulsatia'),ylabel ("Ampl 8');
end; %if
semilogx (w,arg8),grid, title('c.f.p.8"'),xlabel ("pulsatia'),
ylabel ('"Arg 8');

pause
end; $1fk11=8
if kll==
if (real(p9)<=0.00001),disp('Sistem stabil')
else, disp('"'),disp(" Pentru H9(s) exista poli
nenegativi')
disp (' ==> sistemul este instabil !!!");
end 3if

[re9,im9]=nyquist (num9,den9,w) ;
[mod9, arg9]=bode (num9%, den9, w) ;
modd9=20*10gl0 (mod9) ;
semilogx (w,modd9, 'w'),grid, title('c.a.p.9"'"),xlabel ('pulsatia'), yla
bel ('Ampl 9');
pause
if (real(p 9)<O) loglog(w, modd9),grid;
title('c.a.p.9'"),xlabel ('pulsatia'),ylabel ("Ampl 9');
end; %if
semilogx (w,arg9),grid, title('c.f.p.9"'),xlabel ('pulsatia'),ylabel ('
Arg 9');

pause
end $1fkl11=10
if k11==10
if (real(pl0)<=0.00001),disp('Sistem stabil')
else, disp(''),disp ("’ Pentru H10(s) exista poli
nenegativi')
disp (" ==> sistemul este instabil !!!");
end $if

[rel0,iml0]}=nyquist (numl0,denlO,w) ;

[modl1l0, arglO]=bode (numl0,denl0,w) ;
modd10=20*10gl10 (mod1l0) ;
semilogx (w, modd10, 'w'),grid, title('c.a.p.10"),xlabel ('pulsatia'),y
label ("Ampl 10');
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pause
if (real(pl0)<0),loglog(w,moddl0),grid;
title('c.a.p.10'),xlabel ('pulsatia'),ylabel ('"Ampl 10');
end; §if
semilogx (w,argl0),grid, title('c.f.p.10"'"),xlabel ('pulsatia'), ylabel
('Arg 10'");
pause
end 51fkl11=10

if kl1==11
hold off
w=logspace(1,2.5,100);

£100=0;
while t100==

k100=menu ('Caracteristici frecventa', 'Pe
rand', 'H1','H2','H3"','H4"', 'H5','H6','H7"','H8', "H9', 'H10"', 'Suprapus
e', 'Revenire');
$Hi=functii de transfer=zi/u

if k100==

hold off

[modl, argl]=bode (numl, denl,w);

semilogx (w,modl, 'r'),grid, title('c.a.p.1'),xlabel ('pulsatia'),
ylabel ("Ampl') ;pause

hold on

[mod2, arg2]=bode (num2, den2,w) ;

semilogx (w,mod2, 'b'),grid, title('c.a.p.1,2"'),xlabel
('pulsatia'), ylabel ('Ampl');pause

[mod3, arg3]=bode (num3,den3,w) ;

semilogx (w,mod3,'y"'),grid, title('c.a.p.1..3"),xlabel
('pulsatia'), ylabel ('Ampl') ;pause

[mod4,argd]=bode (num4,dend, w) ;

semilogx (w,mod4, 'm'),grid, title('c.a.p.1..4"),xlabel
('pulsatia'), ylabel ('Ampl') ;pause

[mod5, arg5]=bode (num5, den5,w) ;

semilogx (w,mod5, 'c'),grid, title('c.a.p.1..5"),xlabel
('pulsatia'), ylabel ('Ampl') ;pause

[mod6, arg6]=bode (numé6, den6,w) ;

semilogx (w,mod6, 'w'),grid, title('c.a.p.1..6"),xlabel
('pulsatia'), ylabel ('Ampl') ;pause

[mod7, arg7]=bode (num7, den7,w) ;

semilogx (w,mod7,'r"'),grid, title('c.a.p.1..7"),xlabel
{'pulsatia'), ylabel('Ampl') ;pause

[mod8, arg8]=bode (num8,den8,w) ;

semilogx (w,mod8, 'c'),grid, title('c.a.p.1..8"),xlabel
('"pulsatia'), ylabel('Ampl');pause

[mod9, arg9]=bode (num9, den9, w) ;

semilogx (w,mod9, 'w'),grid, title('c.a.p.1..9'),xlabel
("pulsatia'), ylabel ('Ampl') ;pause

[modl10, argl0]=bode (numl0, denl0,w) ;
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semilogx (w, modl10,'r'"),grid, title('c.a.p.1..10"),xlabel

("pulsatia'), ylabel ('Ampl');pause
hold off
end $1fk100=1

if k100==
[modl, argl]=bode (numl, denl,w);

semilogx (w,modl, 'r'),grid, title('c.

ylabel ("Ampl') ;pause
end $1fk100=2

if k100==
[mod2, arg2]=bode (num2, den2, w) ;

semilogx (w,mod2, 'b'),grid, title('c.

ylabel ('"Ampl') ;pause
end $1fk100=3

if k100==
[mod3, arg3]=bode (num3, den3, w) ;

semilogx (w,mod3,'y"),grid, title('c.

ylabel ('Ampl') ;pause
end 2ifk100=4

if k100==
[mod4, argd4]=bode (numé4,dend,w) ;

semilogx (w,mod4, 'm'),grid, title('c.

ylabel ('"Ampl') ;pause
end $1fk100=5

if k100==
[mod5, arg5]=bode (num5, den5, w) ;

semilogx (w,mod5, 'c'),grid, title('c.

ylabel ('Ampl') ;pause
end $1£fk100=6

if k100==7
[mod6, arg6]=bode (num6, den6,w) ;

semilogx (w,mod6, 'w'),grid, title('c.

ylabel ('Ampl') ;pause
end $1fk100=7

if k100==
[mod7,arg7]=bode (num7,den’,w) ;

semilogx (w,mod7, 'r'),grid, title('c.

ylabel ('Ampl') ;pause
end %$1fk100=8

if k100==9
[mod8, arg8]=bode (num8,den8, w) ;

semilogx (w,mod8, 'c'),grid, title('c.

vlabel ('Ampl') ;pause

.1'),xlabel ('pulsatia'),

.2"),xlabel ('pulsatia'),

.3"),xlabel ('pulsatia'),

.4") ,xlabel ('pulsatia'),

.5"),xlabel ('pulsatia'),

.6"),xlabel ('pulsatia'),

.7"),xlabel ('pulsatia'),

.8'"),xlabel ('pulsatia'),
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end 31£fk100=9

if k100==10
[mod9, arg9]=bode (num9, den9, w) ;

semilogx (w,mod9, 'w'),grid, title('c.a.p.9'),xlabel ("pulsatia'),

ylabel ('Ampl') ;pause
end %$ifk100=10

if k100==11
[modl1l0,arglO]=bode (numl0,denlO, w) ;

semilogx (w,modl0, 'r'),grid, title('c.a.p.10'),xlabel

('pulsatia'), ylabel('Ampl');pause

end %$1ifk100=11
if k100==12
hold off

[modl, argl]=bode (numl,denl,w);

semilogx (w,modl, 'r'),grid, title('c.

ylabel ('"Ampl') ;
hold on
[mod2, arg2]=bode (num2, den2,w) ;

semilogx (w,mod2, 'b'),grid, title('c.

('pulsatia'), ylabel ('Ampl');
[mod3, arg3]=bode (num3,den3, w) ;

semilogx (w,mod3, 'y'),grid, title('c.

('pulsatia'),ylabel ('Ampl');
[mod4, argd4]=bode (num4,dend, w) ;

semilogx (w,mod4, 'm'),grid, title('c.

('pulsatia'),ylabel ('Ampl?);
[mod5, arg5]=bode (num5, den5, w) ;

semilogx (w,mod5, 'c'),grid, title('c.

('pulsatia'),ylabel ("Ampl"');
[mod6, arg6]=bode (num6, den6,w) ;

semilogx {(w,mod6, 'w'),grid, title('c.

('pulsatia'),ylabel ("Ampl');
[mod7,arg7]=bode (num7,den7,w) ;

semilogx (w,mod7,'r'),grid, title('c.

('pulsatia'),ylabel ("Ampl');
[mod8, arg8]=bode (num8, den8, w) ;

semilogx(w,mod8, 'c'),grid, title('c.

('pulsatia'),ylabel ("Ampl');
[mod9, arg9]=bode (num9, den9,w) ;

semilogx (w,mod9, 'w'),grid, title('c.

('pulsatia'),ylabel ("Ampl');
[modl10,arglO]=bode (numl0,denlO, w) ;

semilogx (w,mod1l0,'r'"),grid, title('c.a.p.1..10"),xlabel

("pulsatia'),ylabel ('Ampl') ;pause

hold off
end $1fk100=9
if k100==13

a.p.

a.p.

a.p.

a‘p.

1'),xlabel ('pulsatia'),

1.

1.

.1,2"),xlabel

.3'),xlabel

.4'),xlabel

..5"),xlabel

.6'),xlabel
.7") ,xlabel
.8"),xlabel
.9'),xlabel
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t100=1;

end 2ifk100=10
end %while_thO
end 2ifk11=8
if k11==12
hold off

w=logspace(1,2.5,100);
[modl, argl]=bode (numl,denl,w);
modd1l=20*10gl0 (modl) ;
semilogx (w,moddl, 'w'),grid, title('c.a.p.1'"),xlabel
('"pulsatia'),ylabel ("Ampl');
hold on
[mod2, arg2]=bode (num2,den2,w) ;
modd2=20*10gl0 (mod2) ;
semilogx (w,modd2, 'w'),grid, title('c.a.p.2'),xlabel
('"pulsatia'),ylabel ('Ampl');
[mod3, arg3]=bode (num3, den3, w) ;
modd3=20*10gl0 (mod3) ;
semilogx (w,modd3, 'w'),grid, title('c.a.p.3"'),xlabel
('pulsatia'),ylabel ("Ampl');
[mod4, argd4]=bode (num4,dend, w) ;
modd4=20*10gl0 (mod4) ;
semilogx (w,modd4, 'w'),grid, title('c.a.p.4"'),xlabel
('pulsatia'),ylabel ("Ampl');
[mod5, arg5]=bode (num5, den5, w) ;
modd5=20*10gl0 (mod5) ;
semilogx (w,modd5, 'w'),grid, title('c.a.p.5"'),xlabel
("pulsatia'),ylabel ('Ampl');
[mod6, arg6]=bode (num6, den6, w) ;
modd6=20%*10gl0 (mod6) ;
semilogx (w,modd6, 'w'),grid, title('c.a.p.6"'),xlabel
('pulsatia'),ylabel ("Ampl');
[mod7,arg7]=bode (num7,den’7,w) ;
modd7=20*1o0gl0 (mod7) ;
semilogx (w,modd7, 'w'),grid, title('c.a.p.7'),xlabel
('pulsatia'),ylabel ('Ampl');
[mod8, arg8]=bode (num8, den8, w) ;
modd8=20*10gl10 (mod8) ;
semilogx (w, modd8, 'w'),grid, title('c.a.p.8"'),xlabel
('pulsatia'),ylabel ("Ampl');
[mod9, arg9]=bode (num9, den9,w) ;
modd9=20*10gl0 (mod?9) ;
semilogx (w,moddS, 'w') ,grid, title('c.a.p.9'),xlabel
('pulsatia'),ylabel ('Ampl"');
[modl10,arglO]=bode (numl10,denlO,w) ;
moddl10=20*10gl0 (modl10) ;
semilogx (w,modd1l0, 'w') ,grid, title('c.a.p.10"),xlabel
'pulsatia'),ylabel ('Ampl');
grid
pause
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hold off

end $ifkl1=12
if kl11==13;

t1l=1;
end; $ifk11=13
end; gwhile tl1

2Generare semnal de intrare: semnal sinusoidal
sn=input ('Dati lungimea secventei n=');
$FO=input ('Dati amplitudinea fortei FO='");
tfin=0;
while tfin==

t2=0;

while t2==0

k2=menu (' SEMNAL

INTRARE', 'SINUSOIDAL', 'IMPULS', '"TREAPTA', '"CONTINUE"') ;

if k2==
k6=menu('init', 'de la tastatura', 'implicite');
if k6==
n=input ('Dati lungimea secventei n=");
x0=input ('Dati amplitudinea miscarii x0="');
FO=k*x0;
k7=menu ('Dati', "'pulsatia', 'frecventa');
if k7==
omega=input ('Dati pulsatia:');
niu=omega/ (2*pi) ; 2frecventa
end; $1fk7=1
if k7==
niu=input ('Dati frecventa, in Hz: ")
end; $1fk7=2
end; 31fke=1
if k6==2
n=3;
x0=0.01;
FO=k*0.01;
niu=10;
end; 21fk6=2
T=1/niu; %calculul perioadei oscilatiilor
i=0:0.01:n;
u=x0*sin(2*pi*i./T);
p=u';
r=u';

plot(0:0.01:n,u),grid, title('Semnal intrare xf - sinus');
xlabel ('t'),ylabel ('x0");
pause;

[y,t]=1lsim(Am,Bm,Cm,Dm, [r,pl,0:0.01:n);

[vl,t]=lsim(Aml,Bml,Cml,Dml, [r,p],0:0.01:n);
[y2,t]l=1lsim (Am2,Bm2,Cm2,Dm2, (r,p],0:0.01:n);
[y3,t]=1lsim (Am3, Bm3,Cm3,Dm3, [r,p],0:0.01:n);
([yv4,t]=1lsim (Am4,Bm4,Cm4,Dm4, [r,p],0:0.01:n);
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[y5S,t]
[y6,t]
ly7,t]
[y9, t]

end;

if k2==
k6=menu ('VALORI INPUT',

=lsim(Am5, Bm5,Cm5, Dm5, [r, p]
=1lsim (Am6, Bm6,Cm6,Dm6, [r, p]
=1sim (Am7,Bm7,Cm7,Dm7, {r,p]
=lsim (Am8,Bm8,Cm8,Dm8, [r, p]
=1lsim (Am9, Bm9,Cm9, Dm9, [r,p]
[ylO, t]= ’

14
I
7
4
4
=1sim(Am10,Bml10,CmlO0, DmlO [
2ifk2=1
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~— ' N~ ~—
~

'de la tastatura','implicite');

if k6==
n=input ('Dati lungimea secventei n="');
FO=input ('Dati amplitudinea fortei FO0=');

b=input ('Dati lungimea impulsului b<n, b=");
end; 2ifk6=1
if ko==
n=10;
F0=200;
b=1;
end; 21ifk6=2
u=zeros(1l,n);
for 1=1:0.01:b
u(i)=Fo0;
p=u';
end; $for
plot(l:n,u),grid, title ('FORTA PERTURBATOARE - impuls');
xlabel ('t'),ylabel ('F");
pause;
[y,t]=1lsim(Am,Bm,Cm,Dm, [r,p],0:0.01:n);
[yvl,t]=1lsim(Aml,Bml,Cml,Dml, [r,p],0:0.01:n);
[yv2,t]=1lsim(Am2,B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>