1.

2.

3.

4 N

5e

6e

Te

762 —

is not empty.

REFERENCES
L.Hormander. Linear partial differential operators. Berlin-
Gottingen-Heidelberg, Springer-Verlag, 1964.
B.-W.Schulze, G.Wildenhain. Methoden der Potentialtheorie fiur
elliptische Differentialgleichungen beliebiger on.g. wmu.u.u.b.
Akademie-Verlag, 1977. | .
SeAgmon, A.Douglis, L.Nirenberg. Estimates near the boundary v
for molutions of elliptic partial differential equations satis-

~fying general boundary conditions, i. Comm.Pure Appl.Math. 12,

(1959), 623-T27.

sLandkoff. Poundations of modern potential theory. ﬂouooz.
Nauka, 1966 (in Russian). .
O.Kounchev. Distributed moment problem and some related questions
on approximation of functions of many variables, In: Mathematics
and education in mathematics, 1985. Proceedings of the XIVth
Spring Conference of the Union of Bulgarian Mathematicians.
Sofia, (1985), 454-458.
S«Karlin. Representation theorems for positive functions. J.Math,
Mech. 12, 559-618.
M.Krein, A.Nudel'man. The moment problem of Markov and extremal v

problems. Moscow, Nauka, 1973 (in Russian).

BULGARTAN ACADEMY OF SCIENCES

Institute of Mathematics with Computer Centre
© 7090 Sofie, P.0.B. 373

BULGARTA

SEPEHUHANBHLIE YPABHEHHA H NPHMEHEHMA
b Tpemsci Kowgepenyuu

oHE — 6 woan 1985

t, Boarapus

DIFFERENTIAL EQUATIONS AND APPLICATIONS =
Proceedings of the Third Conjerence

June 30 — July 6. 1985
. Rousse, Bulgaria

DUALITY PROFERTIES FOR THE EXTREME VALUES
OF INTEGRALS IN DISTRIBUTED MOMENTS .

O« Eounchev

Here we investigate the general properties of the oﬂ.nu.mam.w
problems for the so-called distributed moment problem, arising in
optimal control M_.M_ e Our considerations concern only the case of
elliptic m..wa..ﬂ.mu. differential equations but the same .wwoou.dsu can
be proved for arbitrary linear p.d.e.

Let G be a bounded domain in R®
k
2_& D

|| < 2m

and the operator I(x,D)=
be an elliptic differential operator of order 2m
with sufficiently smooth coefficients in the closed hull

¢ [

We introduce the met of functions T.m.u
NMI) = { B BDEND), La(x)=0, zET, hDE ™ @NCZ(0)]
N,(1) ={n(x); HDEND), n(x)20, z€T] .

The Hown_.oa»um boundary operators are given Wm_

nH-ﬁv = WUW y J=lyeee,m o
o,

We suppose that the region G and the operators I, wu satis
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fy the conditions studied in T.& which provide solvability of
the boundary ﬁn_.g problem
L(x,D)h(x) =0 , xET

™ uuau.uvuhuv = mu?v , TEJG, Julyece,my

for sufficiently regular functions munuv on the boundary JGe.
MAT enda M Q6). we denote the set of all

G rTespectively _,.m“_

Through -
Radon measures (mass distributions) in T,
The following generalization

of the mweeping-out method of
wo.auowu.m T..ﬂ will be used _”m”_

Lemma 1, For any measure m& € 3:5 there exists a vector

41—
measure - qum—ﬁ:unm such that the following equali-
ty holds
(2)

m Euvnﬁﬁc .M mmuiie\ug " <ibm=€ .
o1 =l g

We mhall use the abbreviations of (2):
N:cz = V(Eh)

or

(3

:ﬁ.<
For a given vector B.mwuﬁ.m YE _.Q: OQM_ ®  consider the

set of all mass dimstributions (positive measures) T.m_

4 3o = { p€ M@ M=y \:wi

w(x), x€ET , 1let us intro-

For a given oouﬁuﬁag function

duce the uou.“_.olu.um sets:
B(w) = M h(x) EN(L); h(x)<w(x), Nmﬂw 3
Bm) = { BE@END); nE2w), x€E |

L

The sets P and F sare not empiy since every constant is
in HﬂﬂH-v . ) .
Hm.mou.ms 1e Let the vector measure Y E S\: Qmm be ﬂ.doﬂ.
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Then

a) The equalities hold

(6) min &v m wix)ay(x) ; m..wo‘sw = . M«, h); h *
2 n& \c. max (h); nEP
(7 max * m wix)au(x) ; ME B(Y) | = min mﬁwu“ hEF
§ e rpen) |
b) The integral
(8) M MDD, € BO)
takes 1ts minimal (maximel) value for \F = Mo € B(V) 1if end
only 1f there exists a function ..nothm\W?& (resp. h (x)E€ F(w))

which coincides with w(x) in those points xET where

aﬁox_o.

The proof is similar to the one for the one-dimensional case
tn 7, pa175]

Let us introduce the notations:

I(V,%) = min M nm. sAvaﬂ._th" T,m ES.M
T(V,w) = swugm w w(x)du(x); mu?:w
§ v p

From Theorem 1 easily follows

Sorollary 1. For a given measure \‘r e § (T) the deviations

wm_b nrm sﬁxuaﬁg - m.n:ﬁ\».:v ’ u@& = HA:N».S - M

w(x)du(x)
g o
re imotonely nondecreasing functions of h\f w.m. w.mt.mv
(WY  and  B(u') < D" if an'da .
(@ pie g peap”
orollary 2. The dispersion -D(V) = I(V,w) - I(y,w) 4is an iso-
onic increasing function of V i.e. UC\._YM UC\MV if the met



