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Matlab-36mg6hsds:

%

u=[1 -1J;

x10=[-1.0 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1.0];
x20=0;

for i=1:2

for k=1:9
ksi=x10(k)-u(i)*x20.2/2;
x2=[-1:0.01:1];
x1=u(i)*x2.72/2+ksi;
plot(x1,x2,'-")
xlabel('x1")

ylabel('x2")

hold on

end

end

dgbyog gdedo: dsOmgol dobsbl  FoMdmswagbl  Lolpgdol gomsggsbs gabamo  Lodddgols
6980L3ogM0  Foodomopsh  3mmeabsBms  Lsmsggdo.  30bso@sb, dsmgzs  qbes  ogmb  ds6-7ds6
dnodogo, Bgodmpds  Bmodgdbel  obgmo  Fatdomadol  agmdgdBommo  swaomo,  Gedmadog
assy3s60mo 046935 (0,0) Fadomdo u(t) =11 dstrogzol Ledgseadoo. oo sbgmo Besgdmeos
boBgobgdos 33-2 bsbobby. 7, dGmeo ool (X,X,) Fabdomgdol  agedgdGonmo  spaomo,
Gedmagdoz dgodmagds gsesygsboen ofbsl (0,0) FodBomBo u =+1 36030 bsdmgsmgdom, berme

Y. - od %‘36(50;@36015 aﬁ)mmbgﬁomboo, 6(*)3@360(3 aoggoggoh (0,0) %‘36(5_3)0;:'“80 u=-1 3014)0)30]5

Lo Bgaemgbo0.
v, :{(xl,xz):x1 :%xzz;x2 SO}. (21)
y = {(xl,xz):xl = —%xzz;x2 > 0}. (22)
53 @60 Imol a3900sbgdom ompdm aswsGm3al Fodl:
y=y, Uy :{(xl,xz):x1 :—%xz x2|} (23)

BOsgddmeos ¥y =7y, U Y_ 06325‘3;:)00 (23) 306@)0);:)3601}00301} (656.3), 999930 3OmMaGsdals
ho'B‘aog@g&)mZ
%
x2 =[-1: 0.1: 1];
x1 = - 0.5*x2.*abs(x2);
plot(x1,x2,'-")
xlabel('x1")
ylabel('x2")
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3Jmby mbdagdBobamgal
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Matlab-ols hobédoSa&m (3&5?(,600\)&5 3‘563&” (3&‘15"314) éﬁ)oad@)méoohi

%

x10=[0.5; 0.2; -0.5; -0.3; -0.2; -0.1];

x20=[0.5; -0.3; -0.5; 0.2; -0.8; 0.9];
%Start simulation
%

plot(x1.signals.values,x2.signals.values)

xlabel('x1"), ylabel('x2')
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(Ha aHTIMICKOM | PYCCKOM si3bikax). — X.: Ham. aspokocm. yH-T “Xapbk. aBual. uH-1”, 2002

2. Coxonos 10.H. KoMmbroTepHbIii aHAINM3 M MPOSKTUPOBAHUE CHUCTEM YIpaBJiCHHs. XapbK. aBHall.
uH-T. 2005. — 4. 1: HenpepbIBHBIE CHICTEMBI

3. byrkoBckuit A. T'. TlpuHumMn MakcumyMa Jjisi ONTHUMAJBHBIX CHCTEM C pacIpeielieHHbBIMU
napamerpaMu. ABToMaTrka u renemexanuka. — 1961. — T. 22, Ne10. — C. 1288 — 1301.

4. denpabaym A.A. O cuUHTE3¢ ONTUMANBHBIX CHCTEM C IMOMOINBI0 (Pa30BOr0 MPOCTPAHCTRA.
ABTOMaTuka M tenemexanuka. — 1955. — T.10. — Ne 2. — C. 120 — 149.

OINTUMAJILHOE YIIPABJIEHME OBBEKTOM C JBYMSI HHTETPATOPAMU
(IEPEBO/I CHCTEMBI U3 JIIOBOI'O HAYAJILHOT'O COCTOSIHUS
B HAUYAJIO KOOPJIMHAT)

Muennumsunu H., MocamBunu U.
I'py3unckuit TexHuueckuii Y HUBEPCUTET

Pe3rome
PaccmatpuBaercsi 3asaya HaXOXIEHWS ONTHMAJIbHOTO TO OBICTPOACHCTBHIO YIPaBIICHHS
WHEPIMOHHBIM 00BEKTOM C IBYMS HHTErpaTopamMu, 00ECIIeYMBAIOIIETO MIEPEBO CHCTEMBI U3 JII000T0
Ha4YaJIbHOI'oO COCTOsSSHUSA B HaydaJlo KOOp[[I/IHaT 3a MHHHUMAJIBHOC BpeMSI. PGIHGHI/IG 3a1a4Yn
ocyuiecTBisiercst MeronoM MakcuMmyma IlonTpsruna. IlpuBeneHbl pe3ysbTaTbl MMHUTALMOHHOTO

MoznenupoBanus B Matlab/Simulink.

OPTIMUM CONTROL OF THE OBJECT WITH TWO INTEGRATORS
(TRANSITION OF THE SYSTEM FROM ANY INITIAL STATE TO
THE ORIGIN OF COORDINATES)

Mchedlishvili Nino, Mosashvili Irine
Georgian Technical University

Summary

The problem of optimum control of inertial object with double integration is
considered. For the solution of this problem optimum control is determined, motion
trajectories are plotted on phase plane, law of control is found and structural diagram of its
realization is drawn. The object is described with the second order differential equation. The
function of transmission is given. Control is limited. The allowable control is determined
which transfers the system from any initial state to the origin of coordinates in possible
minimum time. In order to plot motion trajectories on phase plane the trajectory equations are
solved with initial conditions taken into account. These trajectories represent parabolas. The
work presents phase trajectories received with Matlab system and the corresponding program.
The switch curve for objects with double integrations is obtained.

The realization of the law of control is done by creation of nonlinear system
(feedback) of control which transforms phase coordinates and establishes optimum control.
Phase coordinates change in every moment of time. The scheme of optimum control system
realization relative to quick action is drawn, its modelling also realized by means of Matlab
system and its expansion Simulink. Phase trajectory is plotted with the given initial
conditions. The initial conditions are changed and the respective phase trajectories are
introduced into the same graphical window. As a result a very interesting phase portrait is
obtained. Thus, when designing optimum control systems it is much simpler and more
effective to use modern computer technologies in order to get precise results.
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