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Cuprins_5

Metode pentru analiza dinamica a 

sistemelor

1. Metoda integrarii ecuatiei diferentiale

2. Metoda transformatei Laplace

3. Transformata Laplace

4. Inversa transformatei Laplace



....modelare
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Metoda integrarii ecuatiei

 

R 

C 

k 

+ 
U0 

- 

i 

uc 

 
0Uu

dt

du
RC c

c =+

 ( )
( ) ( )tbxtya

dt

tdy
a =+ 01

 ( ) ( ) ( )tytyty po +=

yo(t) – este soluţia pentru ecuaţia omogenă 

 ( )
0

0

=
=

n

k
k

k

k
dt

tyd
a

 ( ) ....21

21 ++= tsts

o eCeCty
 

0
0

=
=

n

k

k

k sa



Prof. dr. ing. Valer DOLGA 6

yp(t) – este o soluţie particulară a ecuatiei neomogene
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Rezolvare - Matlab
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Metoda transformatei Laplace

Ecuatii diferentiale

functie de timp: f(t)

Ecuatii algebrice 

in “s”: F(s)
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Transformata Laplace
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Funcţia unitate (treaptă unitară)
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Functia exponentiala
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Functia rampa
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identitatea lui Euler
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Functia “cos”

 

  ( )

( ) ( ) dteedt
ee

e

dttedtetfsFtf

tjstjs
tjtj

st

stst






+−+−

−
−


−


−

+=












 +
=

====

00

00

2

1

2

cos)()()(L

 += js
 

222

0

2

0
0

2

0

0

222

22

2

11

2

1

22

1

2

1

2

1

2

1

2

1

+
=

+

+
=

+

+
=

+
−+


−−=

=
+

−


−=+=

=+==


+−


−


+−


−


−−−+−−





s

s

j

j

j

j

j

e
j

edtedte

dteesFtf

tjttjt

tjjtjj

)(
)(

)(

)()()(

)()(

))(L

 
22 +

=
s

s
t )cos(L



Prof. dr. ing. Valer DOLGA 17

Functia “sin”

Studiu individual

?



Prof. dr. ing. Valer DOLGA 18

Functia impuls unitar 

(functia Dirac)
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Functia patratica

 

t 0 








=

0

00
2 tpentruCt

tpentru
tf )(

•integrare prin parti  
3

2 2

s

C
Ct =L

•generalizare  
1+

=
n

n

s

n
t

!
L



Prof. dr. ing. Valer DOLGA 20

Transformata Laplace – proprietati

(extras)

NR. 

CRT. 

PROPRIE-

TATEA 

EXPRIMAREA 

ÎN FUNCŢIE DE 

TIMP 

TRANSFORMATA LAPLACE 
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Exemplu
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Exemplu – domeniul electric
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Anexa – transformata Laplace

(extras)

NR. 

CRT. 

PROPRIE-

TATEA 
FUNCŢIA DE TIMP 

TRANSFORMATA 
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Inversa transformatei Laplace 

Functie in “s”
?

Functie de timp
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Numitorul P(s):

a) Radacini reale si distincte: r1, r2,…,rn

b) Radacini reale, distincte si multiple

c) Radacini complexe

a)
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Exemplu – pentru cazul “a”
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Cazul - b
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Exemplu-cazul b
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Cazul -c
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Exemplu – cazul c
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