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FOREWORD

This publication was ﬁrépared under contract
by the UNITED STATES JOINT PUBLICATIONS RE-
SEARCH SERVICE, a federal govermment orgaeni-
zatlon established to service the translation
and research needs of the various g vernment

departments.
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ty L.Y, Remancer in Doklady Aladenii Nauk
g8k (leporis of ithe USHR Academy of Seiencesl),

et S A
e o i
reg S20-52 d:ﬁ
¢

Vol 12%, Ho &, L9268, pag

{Pregented by Academician L.5,. Pontyryagln
on B January LBESD

In the tmwary of auto mm&ze epntyrol, eveyr grester
ance iz being attached to the problem of ereating
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eptinal frow the standpoint of & given criterion
of response, &ffisiency, power expsnditurel. L.5.
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Postrysgin's Mamimum Principle, Iormulated {ref, 1) and
proved (23 at first fer the case of tine ep@imimatioﬁs and
then gensraliged (3) for optimum respouse in general;, defines
‘e pecezsary optimum conditions for a brs&d class of varia-
tienal problems arising in the theory of optimal systems,
The present paper, in many respects relying upon ideas put
Forih 33, eztablished certain

n {1} and developed in (2 and
conditions feor optinality in the cazse 0f a single

1 problem, to which may be reduced o number of

control problems (%ﬂ&c ficalliy, variations of

kovig problem (4,53) on distu rhance huilld-up in
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1. Statenent of the problem, Let ue exsmine the
novenent of & poeint In an

n=dinensiocnal @haoﬂ space % =
Cxlge,,gxﬂ} dezeribsd by the system of differential e

tionsg i . | .
X o= Lfw,um, B), | )

where o= {f"i’”““"“ }V wo= {ulg g_e@-;»ﬁ.ﬁ}ﬁ Mn'&ﬁ ug ta’?m the

variazble vector 4(%) = iulit)y;wauriﬁ})'ﬁhe topntrol® {17,
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Let us consider ithe funotions £5(3 = 1,,..,.1)
: aamﬁinaﬁimn_mf arguments {x,u,t} and

g partial derivatives with respect to

the argunents {xfu) througmh fhﬁ'wwaana crder inclusively,

' We now sitate the fellow ing problem: with a fixed

inltial position of the point n(T ) = %% %o chosos ¢
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t = 7 fakes on a minimun {(maximun) valus.
The eoptroel whioh vieldas Lthe minimum (maxi
e Functional 5 will be tsrped min-opitinal {(nax-o

weremsnts gf the funcitionsl with wariati ‘
Let us introeduce a veocter plt) = (plﬁtjgee@yn(%}}
¥ H{xsp,ugmj bound by the conditions (1)
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Let us weite down the syotem (1)
af {273 4n the ﬁal&awing Fornm £
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y £33 with the aid

or ni{t) is uniquely determined by (47, provided that
the corresponding boundary conditions are specified,
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wihich halds troe s satisfied for arbitrary cont trols
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14 ng. Let us choose goRe . cau%vﬁi u{t) €U
snd szanine ite incroement Euity, Lat x(t),p{t) be the solu-
tion of cysten {4) for {hs controd u(t) and cartzin boundary
conditions, while x{t} + %x(t) plt¥ + Op(t) is the solution
of avstem (4} For the conirvel a(t? 4'Eu€t) with the sane

naur ny ”aﬁﬁﬁfieuq, et us ﬂams*a@r the diffsren
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the following expression for 4
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Let ua avaluate iuﬁ T“Mﬂ;ﬁﬁeﬁ tern in (93, Let the
incyrensn ﬁv( by diffeyr from mere only on the sapment
E&,,tjtfﬁ“ﬂjﬁ t“?i There is the following expression for
the increment of the solution of system (4) for boundary
conditions of the type (&): '
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where M i3 a eonstant independent of t3, fo, and gu(x)g

Prom (10) 3%t easily folliows for T that
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and, in addition,

.. Let vwl{td€ U be sone con-
valiﬁmyi, and z{t}, p{t}.~*

o rysten (43 with boundary conditions

cutrol 1{%} We will say that control ul(i)
fwum (nininum) condition on [T, T} it the
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fu, 08 Hi{mitY,nltld,u,%) reaches and absolute
mininanl alnmg wox xul,.,,,u } on the set U for
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The necessity aP e maximan {minﬁmumkbugw tition

for the min- {max-) optinality of the control u(t) is easiiy

proved on the 3 formulas (€} ard {11} (considering

the increments auiﬂﬂ with sufficiently snall TV Bee Notel

£ Mote: The necessity of the meximun (winimam) condition

) L3, Pontryagin's Mamimun Prineiple
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mum (minimum) condition, ' '

The ?rm@f of ite sufficinney follows cut of the fact
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