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Abstract

The method of analyzing and designing the control system in
time domain using the state vector equation has been developed
since about 1960. It describes the system as the state equation
and the integration of the quadratic of the state vector and the
control input as a creterion function.

In this paper the author proposes a method to find the
optimal control input as a function of the state vector by means
of maximum principle for the the third order system which is
compossed of actuator of the first order element and the control-
led object of the second order system. Particulerly, the effect-
-ation of the time constant of the actuator on the control charact-
ristics is investigated detailly. This method is more convinient
than the traditional method of frequency domain analysis.

As the result, it is found that if the time constant ot the
actuator is small, the response of the system becomes rapid
and the optimal control creterion function becomes small,
therefore the betfer is the system, the smaller is the time
constant of the actuator and if the weight factor for the
control input is large, the response of the system becomes slow,

but the control input becomes small.
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1. K B

BT EXRZS BEEe] gEdst dEe 23 HEmMEd ddldyr A% sEe s
EHERR] HE el EREA A

drggel dol= W HE( Classical fesed back cortrol Y& %42 #&L( disturban-
ce)ol ozt HEES BEFEA #F dAAAFE Fife] Aol "ol FAE o
v, oo HiEHELEE e BEREHST 3442 5 g g8/ 4 sHdEe B
Eol WEHEE fTols FHBROZ 1960 Fftol SolduldBe  gREEME (state vector )
& RISkl BeRSUECl 4 BRSBTSl Eifsl: Fikol BB & A
H (system )& MREFRK (state equation) 22 sty solz =S FHS @
e AEmez HEEC —HATlE s HHEARL siol= W Mk el Kol ¥ =
AHAE ( creterion function) gbE RS MRS HEHOE ksl o FEMKEE
MRSt ERBEHBAD Coptimal contiol inpat) ksl BEHEED optimal
contral theory)ell H#a #% P 7b jEEES  frobeld HIGRMICE Himel BEY D o
B WMCR EAMLS vl e HEMe) T cost down ), FOHNR] FEFHS o
Ar REES wel Adx dd. o BEHMEHS B BBY A <8 TH( system
engincering ) & KMEZ St BRAJU O oldll #Whpk £ AFHE ( maximumn Princi-
ple)®  @HIFHEI ( Dynanic programing ) 5l #0865 Frkol HshAl  EH= 3 9leh
A RS I KARKS BOBE BRIE 2HRHA el 1 AFE RFERCac-
tuator ) 7b #ER 3 ARMST HMEHERCEZ Fysln glest HEATel " 2
KA Cquadratic form) el mMEES] BHS FEAHEM HAsbel BAREE  FH
o BEHEANS Aowlel EES RSt M@ fiolel B2 o).
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2. B@WH EXE

AR A E (Servomechanism) ol Yol A  HEBHA = ol 277} AE F Aoy
A HEE ( Servomotor )& FlHsls w4d frESHERH Y HRERAERE %o Ao
A E T AR —BmSRE —XERY RSB #AY 2X%RES 2o

* WA E Fig. 19 ESHEY 2ol 2%FMol BAERS Folo HAASS
fERSts 8ol Hsle BREHBIIES =Zd 22 8.

2+ 1. AAsle REEHER

1+TS 1+TS 1 S

{Fig.1 Block diagram of the feed back systen )
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wmeymEs e goiebd sl Ev ok ( Hamiltonian function) HSE ¢+
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