ImpulsniOdziv.wxmx 1/

JegHauYMHe CTana,
MMIIYJICHM OJIOSBUB

Figure 1:
Bpennoctu eneMeHaTa eIeKTPHIHOL KOJIA ¢a CIIHKE Cy ITO3HATE.
(a) Ompenurty jeHAYHHE CTaBka y CKAIAPHOM H MAaTPHIHOM OOJIHKY.
Koju je pen xoma?
(6) Ogpenutu umIrysIcHU o13uB (I pHHOBY QYHKITH]Y) 3a HAIIOH # aKoO j&
Rl = R2 = R 5
L=CR*.
(8) Koje cy mpupoaHe y4ecTaHOCTH (COIICTBEHE YIECTAaHOCTH, CBOJCTBEHE
YYECTAHOCTH) Koa?
o0 ¥
z-g@ RS C=+ RZu
jednacine: [ig = il + iL,

iL = iC + 12,

ul = ulL + uC,

uC = u2,

ul = R1 - i1,

uz2 = R2 - 12,

uL = L - 'diff(iL,t),
iC = C - 'diff(uC,t)];

[ig=iL+il,iL=1iC+1i2,ul=ulL+uC,uC=u2,ul=R1 i1, u2
). d
1L),1C=C( uC)]

dt

jednacineDiLDuC: jednacine, 'diff(ilL,t)=DiL, 'diff (uC,t)=DuC;

d
=R212,UL=L(
dt

[ig=iL+il,iL=1iC+1i2,ul=ulL+uC,uC=u2,ul=R11il1,u2
=R2 i2,ulL=DiL L, 1C=C DuC]

Jednacinelzvoda: eliminate (jednacineDiLDuC,
(i1, 1i2, icC, ul, u2, ulL]);

[uC-R1 ig+R1 iL+DiL L, uC-R2 iL+C DuC R2]

jednacineStanja: linsolve (JednacinelIzvoda, [DiL, DuC]) ;

[DilL uC-R1 ig+R1 iL Duc uC-R2 1L
i1L=- uC=- ——
L ! CR2
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jednacineDiff: jednacineStanja,
DiL="'diff (iL, t),
DuC='diff (uC, t);

d | uC-R1 ig+R1 iL d uC-R2 1L

lL:_ 7 UC:—
dt L dt CRZ

assume (R>0, C>0) ;
[R>0,C>0]

zamene: [R1=R, R2=R, L=C‘R"2];

2
[RI=R,R2=R,L=CR ]

jednacineDiffZamene:jednacineDiff, zamene,
ig=unit step(t), [1L=iL(t), uC=uC(t)];
-Runit step (t)+uC (t)+R1iL (t)

2 7
CR

uC (t)-RiL (t)

iL(t)=-

[d
dt

uC (t)=-

CR
atvalue (1L (t), t=0,0);
0

atvalue (uC(t), t=0,0);
0

odziv: desolve (jednacineDiffZamene, [iL(t), uC(t)]):

t 2 2 t
C R cos
R CR

t
2 2
CR C R sin

) 2 2 1
[lL(t)_ > 2 7 P V4
C R
t
— 2 3 t 2 3 t
CR C R sin( ) C R cos( )
%e R
2 2 R
uC (t) = > 12]
C R

OOCKOYHM OILOBUEB

f:uC(t) odziv, ratsimp;

’
t

CR
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g: diff(f,t), ratsimp;

vrednosti: [R=1000, C=10"(-6)];

1
[R=1000,C=———]
1000000

wxplot2d([ev (g, vrednosti)], [t,0,0.017,
[xlabel," t [s] "1,

[ylabel," g uc "],

[legend, "Impulsni odziv"], grid2d)s$S
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JegHauYMHe CcTama Yy
MaTPUYHOM OOJIMKY

JjednacineDiffExpand: expand(jednacineDiff);

a | uC R1 ig RI iL d iL ucC
iL=— + - , uC= - ]
dt L L L dt c C RZ2

[

rhsJenacineDiff: map(rhs, jednacineDiffExpand);

[ ucC RI ig R1 iL iL uC ]
I L . ' ¢ CR2
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Acoll: map(lambda ([x], coeff(x,iL,1)),

[ RI 1]
. "¢

Acol?2: map(lambda ([x], coeff(x,uC,1)),
1 1

[_T’_ C R2

1

Atr:matrix (Acoll, Acol?2);

RI1 1

L C

1 1
L C R2

A: transpose (Atr);

R1 1
L L

1 1

C CR2

Ximatrix ([1iL], [uc]);

iL

uc

Ftr: rhsJenacineDiff, iL=0, uC=0;

RI ig

, 0
- 1

F: transpose (matrix (Ftr));

Rl ig
L
0
print('diff(X,t), n:n’ A, n*n’ X, n+n’
R1 1 ol
- - T 1
d |iL L L iL El
di: uc _i_ B 1 uc 0
cC C R2

rhsJenacineDiff) ;

rhsJenacineDiff) ;
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