PIIRVAARTUSTEOREEMID
Kui  x(t)«—— X(9)
Siis

1) ItLrop X(t) = Isi m sX(S)

2) limx(t) = limsX (s)



Ulekandekarakteristikud

1) Hippekaja g(t)

u()=1() H(s) y(=9(t)
1(t)<;>2
o(t) = L{H és)} H és)

kui m<n, siis g(0)=0
kui m=n, siis g(0)#0

oltirpg(t):lsiroro]H(s):
. . b
o limg(t)=limH(s)="
t—o0 s—0 aO

b

H (O) = staatiline tUlekandetegur



2) Impulsskaja

ut)=d() y(©=h(t)

H(s)

ot)«——1
h(t) = LY [H (s)[«=—>H(s)
. Iti m h(t) = ISLrQ SH(s) =
kui m=n-1, siis h(t) on hetkel t=0 hiipe

kui m=n, siis h(t) sisaldab o(t) impulsiga komponenti

-Iimg(t):limH(s):&
t—w s—0 aO

t— saab h(t) jaada nullist erinevaks,
kui H(s) sisaldab poolust s=0.



Kokkuvote:

1) Ulekandefunktsioon

bs"+b s +---+h B(9)

H (S) — 1 _
sS'+a S +---+a A
2) Hiippekaja g(t)<;>HS(S)

3) Impulsskaja  h(t) «——H(S)

Iseloomustavad sisteemi nullistel algtingimustel!



Ulekandefunktsioon

Omadused / sisteemide kompositsioon

W o H MEY R, LR

Y1(s) = Hi(s)-uw(s)  Ya(s) = Ho(s)-Ux(s)

Il

Ya(s) = Ho(s)-H1(s)-Ux(9)

u
—»

y1(s) = Ha(s)-U(s)

—>

—>

H1

H>

Y1

Y2

Y2(s) = Ha(9)-U(9)

+ +
| Y1TY2

Y(9) = (Ha(9+H2(9)-u(9)




Susteemide kompositsioon:
1) Jarjestikiihendus

Sq So
U (s) . Yi(S) _Uy(s) | Yo(S) |
H,(s) l H,(S)
U.(s) , Yo(S) |
U(s) Y(s)
H(s)

Y¢(S) — Hl(s) 'Ul(s)

U =Y
V(9 =H,0 U TN

Y,(s) =H,(s)H,(s)-U,(s)

H(s)=H,(s)H.(9) 2 jarjestikku
H(s)=H,(S):--H_(S) njarjestikku
Y(s)=H(g)U(9)




2) Paralleeliihendus

H,(s)
Ul(s)' Y4(s)
U(s) + A Y(S)
-1 .
\
U,(s) Y, (s)
1) U(s) Y(s)
Y,() = H,(s)-U(9) H(s)

Y,(s)=H,(s)-U(s)

Y(8) =Y,(s)+Y,(s)
Y(s)=[H,(s)+H,(9 M (s)
H(s)=H,(s)+H,(s) 2 paralleelselt
H(s)=H,(S)+---+H_(S) n paralleelselt




3) Tagasisidethendus
H.(s)

U(s) OU] (S) Yy(s)

O [ U6 |

H,(s) -

Y,(s)=H,(s)-U,(s) H(s)
Y,(s) = H,(5)-U,(9)

@1(8) =U(9£Y,(s) (e =U.()
Y©-HOUEOvE] [/
Y,(s) = H,(9)[U () = H,(S)U,,(3)]
[1= H, (9 H,(9]V,(8) = Hy(U ()

v Hi(S)
=Y~ eV ©

Y(s)




(= - positiivne tagasiside
(¥ - negatiivne tagasiside
e Lihtsatest stisteemidest on voimalik moodustada (soovitud omadustega)
keerukaid slUsteeme.
e Moodustuvad mitmemadotmelised stisteemid (mitu sisendit voi mitu
valjundit).
Naide No. 1

u,(t)
1t /L-l- yl(tz
u ()+=/'\_ Hl (S) +=U HZ(S) . )
< ; mj‘
Y, (1) H5(s) \f_
Us(t)

H.(s) = 1; H,(s)=10; H,(s)= S

S+ 2 S+3



TG — 21 I

u(®) ::I><:\:://

us® L7 T v
sisendid valjundid

6 Ulesannet

Uritame matemaatiliselt kirjeldada moodustunud stisteemi

Ulekanne: U, (t) — V,(t)

10
H _ Hl(S)Hz(S) _ S+2 _ 1O(S+3)
u1yl(S)_ - 10 T &2
1+H_ (s)H,(s)H,(s) 1+ S s°+15s+6
S+2 s+3
Ulekanne: U, (t) = V,(t)
1 0. S
Hu1yz(s)_ Hl(S)Hz(S)H3(S) _ S+2 S+3 _ 10s

CL+H,(9H,(9H() 1, 1 49, S S +155+6
S+ 2 S+3



Ulekanne: U,(t) — vy, (t)

H (s)= H,(s) _ 10 10(s+2)(s+3)
o 1+H1(S)H2(S)H3(S) 1+ 1 105 s’ +15s+ 6
S+2 S+3
Ulekanne: U,(t) — v, (t)
S
10. >
H (S) _ Hz(S)Hs(S) _ s+3 _ 1OS(S-|— 2)
Uzyz 1+H1(S)H2(S)H3(S) 1_|_110 S s’ +15s+6
S+2 S+3
Ulekanne: U,(t) — y,(t)
1 S
_ 10. =
H (s):_Hl(S)Hz(S)Hs(S): s+2  s+3_ —10s
T UL+ H(9H,(9H,(9) 1, 1 qg. S §°+155+6

S+2 S+3



Ulekanne: U,(t) = V,(t)

S
H (S)= _H3(S) _ _Qg _ _S(S+2)
" 1+H,(9H,(9H,(5) 1, 1 19. S S +155+6
S+2 s+3
U (S)_
|:Y1(S)i|:|:HU1yl Huzyl Hu3y1i|. Ul(S)
Y2 (S) H Uly2 H Uzy2 H u3y2 U ’ (S)
| — 3 _

(L(E)Jzﬂf(s)ﬂ(s)

—— ——
2x1 23 3x1

H(s) — tlekandemaatriks (koosneb tllekandefunktsioonidest)



Naide No. 2

y(t)

Uy(t)
SO—h $ H(s)
Hs(s)
3 1
Hl(S):; Hz(s):; Hs(S):l;
S+3 Ss+1

u(t)=3e"; u,(t)=4-1t)
Leida Y(t), y(0), y(x0)?

Lahendus:

Y(s) = Hu,y(s)-U,(s) + Hu,y(s)-U,(s)



H(sH,(s) _ 3
1-H,(9)H,(s)H,(s) S*+4s
H,(s) ~ s+3
1—H1(S)H2(S)H3(s)_sz+4s

3 S+3 _ 4s*+255+12

Huly(s) —

H u, y(s) —

Y(s) =

A
s° +4s s+1 $ +4s S 32(s+1)(s+4)
Be] L[41()]

Lahutame osamurdudeks 5/2 3 3 1/2
=7 = =z p

45 +25s+12 K, K, K, K,

Y(S) 1 22
S(s+1(s+4) s s s+l s+4

45 + 255+ 12 = K;S(s+1)(s+4) + K,(s+D(s+4) +
+K,s*(s+4) +K,s*(s+1)
1

o 1 o
t) = —1(t 3t—39_t *e_4t; O :*—3 f:O; —
y(t) 2()+ 5 y(0) 5,735 y(0) = o0



