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IIpeoGpasysanue Ha Jlammac: F(p)= J.e’p't f(t)dt F(p)=L[f(t)]
0
Oo6parHo npeobpasysanue Ha Jlamnac: f (t) = LI .e Pt .F(p).dp ; f (t) = L‘l[F(p)]
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[Ipexonna xapaktepuctuka: ¢pyHkius Ha XeBucaig —3a t = 0 -HeompenenaeHa, HO ce mpUeMa
0 mum 1/2.

X([)=03at<0 ([):'?
xt)=13at>0 ™ W (p) 4&
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t‘
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y(p)=x(p)W(p)= W) . y(t)=L"[y(p)]= Ll[w}
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3BeHa ¢ HAKOJKO BXOJHHU U U3XO0JAHHU BCJINYNHU. HpOCTpaHCTBO Ha CbCTOAHUSATA.

[IPOMEHJIHBH HA
CBbCTOAHUETO
u, —» X, — ™Y
BXO#HH Y2 ™ X, " Y2 i3xonHn
BEJINYHUHN BEJINYUHN
Uy,—» X, —>Y,

.
Bekrop Ha BXOJHUTE BEIUYUHU: U = [u1 U, ...um]
BekTop Ha M3XOIHUTE BENIUYUHU: Y = [yl, Y, ...yp]T

T
BeKTOp Ha MPOMCHIIMBUTE HA CbCTOSIHUETO: X = [X1’ X, ...Xn]

X=AX+BuU ypasnenue na cocmoanuemo A(nxn); B(nxm)

Mogen Ha 3BE€HOTO:
A y=C.x+Du ypasuenue na nabnooenuemo C(pxn); D(pxm)

d (e’A't .X) =-Ae Mx+eMx=e"(Xx-Ax)=e*.Bu ; umnterpupaceor t, 0o t

dt
e M x(t)-e o x(t _[e AMBu(r)dr ; x(t)=e ), je ) Bu(z)dr

to to
t

X(t) = @t —t, )x(t, )+ [ Dt —7)Bu(r)de

)

y(t)=C.o(t-t,) jcm ~t,)Bu(z)dr mpu D=0
Tpexomma umi hynnamentanna matpuna:  O(t)=e ™
Hamupane Ha MaTpuyHa eKCIIOHEHIAIHA @yHKuI/Iﬂ
- upes crenenen pef - Dt ~ Z At

i !

- upe3s oGpatHO peoGpasysanue Ha Jlamac - D(t)=e™ = L™ {[p.E —~ A]_l}



Bpnb3ka mexny npegaBareqHaTa GyHKIUS U MPeICTABSIHETO B POCTPAHCTBO HA
ChCTOSTHUATA

Ilpu 36ena c eOun 6x00 u eOUH U3X00:

IIpenaBarenna ¢pyHkuus - W(p) = m
u(p)
X=AX+Bu
B npocTpaHCTBO Ha CHCTOAHUSATA:
y=Cx+Du

TpancopmanmsiTa Ha Jlammac 3a mocieIHUTE 1BE YpaBHEHUS €:
pX(p)-x(0)= AX(p)+BU(p)
Y(p)=CX(p)+DU(p)

T.k. npenaBarennata Gynkmms W ( p) e nerHUpaHa 3a HyJIEBO HA4aJIHO ChCTOSHUE,
pX(p)- AX(p)=BU(p)

TO X(O)ZOI/IJII/IZ Y(p):CX(D)"‘ DU(p)

WIIN:
(PE—A)X(p)=BU(p)
WIIN: X(p)=(pE—A)".BU(p)- 3amecTBaMe BHB BTOPOTO ypaBHEHHE
Y(p)=|C(pE-A)"B+D|U(p)
T.C.

W(p)=C(pE-A)'B+D

Hpu 36€HA C HAKOJIKO 6X00HU U U3XO0OHU 8CAUMUHU:

Vma nipeytaBatenna matpuna: W (p)= Y(p) umn Y (p)=W(p)U(p)

U(p)

3a Hes e B cua chiata 3asucumoct: W(p)=C.(pE—A)".B+D

¥ T.K. TI0-TOpe y=[y1,y2...yp]T v u=[u,u,.u, [

TO MpeJaBaTeTHATa MATPUIIA HMa pasmepHocT (P X M) - (w( p))(pym)



W, (p) W,(p) p)
~ Ty(p)

OTtBOpeHa 1o 3a7anue 77( p) =0;
OTBOpeHa 1o CMYyIIIeHUE r( p) =0 ;

Wo, (p) =W, (p)W,(p)
WOU(p):WZ(p)W3(p)

SaTBopeHa cucrema
Ha U3X00Hama éenuUUna

3aTBOpeHa M0 3a/1aHue 77( p) =0;

W, (pW,(p) _ Wo, (p)
W, (p)=W,(p)= 1+szp)_\,v:zp) T 1+W,,(p)

Ha zpewikama
3aTBOpEHA 110 33/1aHNE n(p) 0 ;

_ wge,,<p>=we,<p>=%
e(p)=r(p)—e(p)W,(p)W,(p)

1 1
W (P)=Wer (P) = - (o (p) ~ LW, ()

W,.,(p)=W, ()= e<(§

le(p)W; (p )+n(p)V2/ gp)lw( p)
(oMy(p) W, (p

e B =W B~ Coa ()™ e 9

3aTBOpEHA 10 CMYIIICHHE r( p) =0;

e(p)=-y(p) ;

N—"

N—"

I

—e(p)




W, (p)
®) ) W,(p) | W, (p) p)
()
w,(p)

y'(p)=W,(p)y(p)

OTBopeHa cucrema

OrBopeHa 110 3aJaHKe n(p)=0; W, (p) =W, (p)W;(p)
OTBoOpeHa 1o CMyIlEeHHE r(p)=0; WOU(p) =W, (p)W,(p)
3aTBopeHa cucremMa
HAa U3X00HAMA 6eUYUHA
3aTBOpEHa 110 3aJJaHne n(p) =0; W, (p) =W(p) = %
e(p)=r(p)-y'(p);  ¥(p)=W.(phy(p) Z(—8=W1(p)W3(p)
W, (p)W(p) Wo, (p)
W, (p)=W(p)= - = .
P o o) LW (p )

3aTBOpEHA 110 CMYLIEHUE r( p) =0; w;, ( p) =W, ( p) = y(—gg

n

e(p)=-y'(p); y(p)=W,(p)y(p):

W,(pW,(p) W, (p)

W,,(p)=W,(p)

3aTBOpeHa 110 3aaHKE 77( p) =0 ;

LW, (p)Ws (PIW, (p) ~ 1+ Wo, (pW, (p)

Ha peumiKkama

e(p)=r(p)-y(p); y'(p)=W,(p)y(p); e(p)=r(p)—e(p)W,(p)W;(p)W,(p)




) __ Wo,(p)W,(p)
p)  1+W (p)W,(p)



