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Data je funkcija prenosa G(S).

Odrediti njen impulsni odziv.

Y(s)=G(s)U(s)
u)=0o(@), Hu()}=1
Y(s)=G(s)-1

y(t) =Y (5)}="{G(s)}

Primer

P(s)  7s®+44s°+108s” +152.55 +83

G(s) = =
5) Q(s) s°+6.5s" +20s® +36.55° + 345 +10

>> P=[7 44 108 152.5 83];
>> Q=[1 6.5 20 36.5 34 10];

>> r=roots (Q)

-1.0000 + 2.00001
-1.0000 - 2.00001
-2.0000
-2.0000
-0.5000

P(s) 7s*+44s®+108s”+152.55+83

Q(s)  (s+0.5)(s+2)%(s?+25+5)

a b C
= + + -+
s+05 s+2 (s+2)

s+1 2

—2e
(s+1)*+2° (s+1)*+2°



Jednostruk realan pol

. P . 4(s—=s)P(s
a = lim (S_Sk)_(s) = lim s ( - JP(s) dP(S)
55, Q(S) S8y EQ(S) EQ(S) s,
>> a = polyval (P,-0.5) / polyval (polyder(Q),-0.5)

g =
3




Visestruk realan pol

. P(s
c=lim(s—s, 2 PES)
S, Q(S)
>> 7 = conv ([l 0.5],[1 2 5]1); % Z=Q(s)/ (s+2)"2
>> ¢ = polyval (P,-2)/polyval (Z,-2)
C =
4
1 -t P(s
Krm - d _1( - L
(m-1)1| d Q) |,
P
__ 1 |d (s+2 2 P(S)
(2-1)!| ds Q(s) J,_,
>> b = (polyval (conv (polyder (P), 7% 2) ..

y L)y~
—polyval (conv (polyder (Z),P),=-2)) /..

polyval (conv (Z,2),-2)



>>
k1l

>>
>>

_{ P(s) }
2Q(s)

Konjugovano-kompleksni polovi

a=-1w=2

S=—a+jo

s=-1+27; kl=polyval(P,s) / polyval (polyder (Q),s)

.5000 - 0.25001

real (k1) ;
imag (k1) ;



Odziv

a b C s+1 2
Y(S)= + + >+ —— —2€ —
s+05 s+2 (s+2) (s+1)°+2 (s+1)°+2

Y(s) = 3 1 4 s+1 2

T T 2 T 2 2 +U. 2 2
s+05 s+2 (s+2) (s+1)°+2 (s+1)°+2
y(t) =3e %" + e +4te " +3e " cos(2t) +0.5e " sin(2t)

>> t = 0:0.01:10;
>> y = a*exp(-0.5*t) + b*exp(-2*t) + c*t.*exp(-2*t) + ...
2*d*exp (-t) .*cos (2*t) - 2*%*e*exp(-t).*sin(2*t);

7

>> yi=impulse (P,Q, t);
>> plot(t,y,t,yi)

[

5+~

4+




Upotreba funkcije residue

P(S): I n I + I n Iy n Is
Q(s) s—p, s—p, S—p; (5—Ppy)° S—ps
P(s):2 s—a y @ S R I
Q(s) (s—a)’ +o° (s—a)’+o" s=p; (S=P;)° S—Ps

>> P=[7 44 108 152.5 83];
>> Q0=[1 6.5 20 36.5 34 107];

>> [r,p,k]l=residue (P, Q) \“

T
28
T5000 =+ 025005 V= o+ |
1.0000
< 4.0000 7
<3.0000 5
b =
<:E§:gg§o + 2.0000% >
-1.0000 =——Z2.00001
-2.0000
— Y(s)=2-15 s+1 2 1 4 3

——— +2-0.25 — + + FF
[] (s+1)°+2 (s+1)°+2° s+2 (s+2)° s+05



Grani¢ne vrednosti

* Vrednost u t=0

5

y(0) = limsY (s) = lim "> =7

S—0 S

>> y (1)
ans =
.

e Vrednost ut— o
) 0
=limsY(s)=—=0
y(e0) = lim s¥ (5) = -

>> dcgain ([P 0],0Q)
ans =
0



Model 1. reda

y(t)

63% k-




Amplitude

Sistem sa jednim realnim polom

Step Response
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0.9

0.8

0.7

0.6

0.5

04

Impulse Response

L L

0.3

0.2

0.1

L L L

=
=

Time (sec)

2 3 4
Time (sec)

T=0

>> P=1; O0=[1 1];
>> impulse (P, Q)
>> step (P, Q)




Sistem sa jednim realnim polom (2)
promena vremenske konstante

t=0:0.01:5;

plot (t,
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t=0:0.01:5;
yl=step (1

y2=step
y3=step
plot (t
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Sistem sa jednim realnim polom (3)
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Sistem sa viSestrukim realnim polom

t=0:0.01:5;

yl=step (1, [1 1],t); G(S):—
y2=step (1, [1 2 1],t); (sT +1)°
y3=step(l,conv([1 1],[1 2 1]),¢t);

plot(t, [yl y2 y3])




Model 2. reda

e—TS

2
n

kw
s? 4+ 2éw,s + w

G(s)




Par konjugovano-kompleksnih polova

uticaj prirodne ucestanosti

£t=0:0.01:15;

wn=1l; ksi=0.2; yl=step(wn”"2,[1 2*ksi*wn wn”"2],t);
wn=2; ksi=0.2; y2=step(wn”2, [l 2*ksi*wn wn”"2],t);
wn=3; ksi=0.2; y3=step(wn”2,[1l 2*ksi*wn wn”"2],t);
plot(t, [yl y2 y3])

2

0
G(s) = -
2 2
S° +2s¢w, + o}
Im{s}=jo
jony1- éz
\ X \
O_zgmn Re{s}=c
~ jony/1- €2




Par konjugovano-kompleksnih polova (2)
uticaj faktora relativnog prigusenja

wn=1; ksi=0.0; yl=step(wn"2,[1 2*ksi*wn wn”"2],t);
wn=1; ksi=0.2; y2=step(wn”2,[1 2*ksi*wn wn”"2],t);
wn=1; ksi=0.4; y3=step(wn”2,[1l 2*ksi*wn wn”"2],t);
wn=1; ksi=0.6; yd=step(wn”2, [l 2*ksi*wn wn”"2],t);
wn=1; ksi=0.8; ybS5=step(wn”"2, [l 2*ksi*wn wn”"2],t);
wn=1; ksi=1.0; y6=step(wn”2, [l 2*ksi*wn wn”"2],t);

plot(t, [yl y2 y3 y4 y> y6])

O

G(s) =

s% +25¢w, + wf




Parametri odsko¢nog odziva

« Preskok IT% u odnosu na vuus
*  Vreme kaSnjenja T, — signal dostigao 50% od vuus

* Vreme uspona T, — od 10% do 90% vuus

« Vreme smirenja T, — dostignuto vuus (£2-5%)

« Dominantna vremenska konstanta T

« Perioda oscilacija T

vuus - vrednost u
ustaljenom stanju
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