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~eeo—e—-.frinciples for the designing of contactless renota-gontrol
systeos_equipped with axponential converters [with nummry in
English]. Avtom, 1 telem. 20 no.b:l&8-472 Ap 159,
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(Remote control) 5)
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. [Concerning the methodology for tranmsd tting infornation and the
- structure of remote control systems of dispersed objucta] O
: metodakh peredachi informatsii i strukture sisten telerokhandi ks
dlia rassredotochennykh ob"ektor. Moskva, 1960, 10 p, (International
Federation of Automatic Control, lst Intermatiomal Congress, Moscow,
1960. Doklady, no.46) (MIRA 14:8)

(Remote control)
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PHASE I BOOK EXPLOTTATION SV /5080

I1'in, Viktor Aleksandrovich

—

Sisteny telemekhaniki dlya raseredotochennykh cb"yektov (Remote-Cratrol Systems
for Dilgerced Objects) Moscow, Gosenergoizdat, 1960. 110 p. 13,000 copies
printed. {Series: Biblioteka po avtamatike, vyp. 15)

Editorial Boerd: I.V. Antik, S.I. Vashenavakiy, V.S. Kulebakin, A.D. Smirnov,

B.S. Sotskov, Ye.P. Stefani, and N.N. Shuailovekiy; Ed.: M.A. Kuznetsov; Tech.
Ed.: G.Ye. Monovo

PURFOSE: This book is intended for students in sdvenced ccurses and technical

Porscanel concerned with the sutasation and remote contral of manufacturing
processes,

COVERAGE: The book exsmines the structure and the principles of Aesign of re-
mote-control systems in vhich the objects of remote control are dispersed
over a given area or along lines and participate in a single nsanfe~turing

t process (oil and gas industries, pipelines, quarries and mines , railroad and
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, 28 (1) 8/030/60/000/01 /060067
‘ AUTHORS: Il'in, V. A.; Dootor of Tachnical BO15/4011
~e=T31"@'5‘5‘&1’,;"‘7#!!1"1:onov, A. G., Candidate of Technloal Sciences
A
- TITLE: Position and Prospects in the Development of Twlenschanicy

PERIODICAL: Vestnik Akademii nauk 388R, 1960, Nr 1, pp 110 -~ 113 (USSRH)

ABSTRACT: The authors desoribe the course of the anientifin-technical
conference on telemaechanics held in Moaoow Tron November 1§
NS to 21, 1959. The Conference had been convuned by the Akademiya
.- nauk SSSR (Academy of Sciences of the USBSE) and the Gosudargt- ’
o vennyy nauchno-tekhnicheskiy komitet Sovehn Minimtrov SSER o
(State Soientifio-technical Commitiea of fhe Conmcil of
Ministers of the USSR), and was attended by deleagates of the
induetry, scientific research institutes, design offices, and
‘ universities. The numerous and miscellcnpous lantures showed
N the important progreass made by acientific resesrch in the field
B of telemechanics and its practical application in the lant
years. Unlike former times, when power ecinomy wis regarded ap
the chief fiell of application, the facilities offered by tele-
mechanics today are introduced to an ever greater extent i{n the
Caxrd 1/2 petroleum and gas industry, the railroad transportation, large
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IL'IN, V.A, (Moskva)
R e e
Reliability of switching circuits in dispersmud myuterms,
Avtom,1 telem, 21 no.4:530-532 Ap ‘60,
_ {MIRA 1326)
N (5«itehing theory)
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8/103/60/021/008/009/014
e B012/B063

AUTHOR : Il'4n, V. A,,(Moscow)

TITLE: _ Remote Control of Spread Objects

PERIODICAL:  Avtomatika i telemekhanika, 1960, Vol. 21, No. 8,
pp. 1173-1180

TEXT: The present paper descridbes new, very reliable circuits for the

remote control of spread objeots, using & code of twiy frequemoien, These
oircuits were developed at the Institut avtomatiki 1 telemokhaniki AN 835A
(Institute of Automation and Telemechanics of the AS USSR). 4 disturbance \,
of any element of these circuits cannot lead to an erroneous selection L’f
or co~mand, but only to protective non-operation. Such a ocircuit diagranm

is skuwn ia Fig. 1. It needs no local feeding sources, Two subseguent
oscillations of two frequencies, f and f,, are sent from the dispatcher
point, A dividing transformer lowera the {nfluance of the line on the re-

sonant oircuits L,c1 and L202 The oircuit diagram is briefly describhed.

The same ressonant circuits may also be used to select anothexr object, In
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Remote Control of Spread Objects 8/103% 60,/021/008/009/014
BO12/B0OGY

this case, the oscillations are traneaitted in the inverse order of
frequencies (first fz, and thaen fi). Such a cireuit was uaed for a syuten

developed by IAT AS USSR. The capacitor C in the cipecuit diagran shown

in Fig. 1 is charged at the expanse of the energy of the firat oirouit.

In order to eliminate thia drawback, an amplifier {e wonnected to the

output of the first cirouit. Such & oircuit diagram s reproduced in Pig. 2,
It is shown that it ia necessary for many telemachanin frequenocy systens

to reach a reasonable compromise between & aingle ofrwuit and oconplioated
filters with many inductances and capacitances, Two-circuit filters used

in radiotechnical circuits are offered as a auitable nolution for tela-
mechanic systems with apread objects. LC resonant oi tuits miy be replaced

by two-cirouit filters without any appreciable change of the mode of gpers-
tion of the oircuit. Adjustment and caloulation are uncomplinated (Ref, 7). ) /
Fig. 3 shows the oirocuit diagram of a two-cirouit filter, by which resonant |/
circuits may be replaced. The seleotive properties of resonent circuits are
compared with those of two-circusit filters, and the advantagaes of thoe lat.
tor are diagrammatically illustrated in Fig. 6. It 19 finally noted that

the efficisncy of utilizing the channel of communication orn be improved
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Remote Control of Spread Objecta s/1cu/6o/oa1/ooe/oo9/om
BO12/B063
:gt:l;:n:::'of two-circuit filters. There are 6 figures and 7 Soviet
SUBMITTED; Haroch 11, 1960
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IL'DH, V.A.; SHISHMARSV, L.A.

* . v e e ———

j 7( Uniforms evaluations in a olosed domain for eigenfunctions of an
e 81liptic operator and their derivatives, [tv, All BSSR, Ser,
nat. 24 no., 6:883-896 H-D 60, {HIBR4 14:1)

1. Predstavleno akademikom 8.L. Sobolevym,
(Bt genfunctions)
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8,/020/60/132/02/21/067
B14/8007

AUTHOR: Il'in, V.A.

Taiemw—

TITLE: The Generating of Pulse Oscillations of Jtable Prequency
PERIODICAL: Ioklady Akademii nauk S39R, 1960, Vol. 132, No. 2, pp. 323-325

TEXT: Tor the purpose of warranting a higher frequency stabillty of generators
for sinusoidal vcltages and pulse voltages, the use of brhkdge 4l s
suggested. A diode is connected into the diagonal of the hridge. Thias kind of
generator is a further development of the exponential converter (Refs. 1,R2)
suggested by the author in earlier papers. The aircuit dingram of this generator
with an eleotromagnetio relay is shown in Fig. 1. On the hasin of the valtage-
and current diagrams given, the mode of operation of the generntur is disvussed.
Derivation of the formula for the caloulation of the omoillatisn period from
the circuit elements is carried out without taking account of the internal
resistance of the current source and the induotivity of the relay. Fig. 2

shows the circuit diagram of such a generator which is compased pf contactless
elements (tubes, transistors etc.), and Fig. 3 shows two fully tranaistorized

Card 1/2
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Tre Generating of Pulse Oscillations of B8/020/60,/132/02/21/067
Stable Frequency BO14/BO0Y

cirouits of this generator. In oircuit A (Fig. 3) a frequancy change of 0.00246
occurs with a change of voltage of 1%, The author points out the general ueability
of these generators. There are 4 flgures and 2 Soviet references,

PRESENTED:  January 18, 1960, by A.XI. Berg, Academician

SUBMITTED: Jenuary 16, 1960
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IL'IN, V. tx SHISHMAREY, I1.A.

S e T T

Some problems for the Lusdiv [p(x)grad ul]--q(x)u operator with

discontinuous coefficients. Dokl. AN 8SSR 1)5 no.lt3;775-778 '€0.
(MIEA 13:11)

1. Moskovskiy gosudarstvennyy universitet im. M.V.lomonosova.

Predstavleno akadenikom I,0.Petrovekin.
(Operators (Mathematics))

a0 LR ] ; Aald (i ke - .,;'
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IL'IN, V.A., red.; KOLBANOVSKIY, V.N., red.; KOL'MAN, E., rud,;VIKTORGVA,Y.,
red,; CHERRMNYKH, 1., mledahiy red.; KOSKVINA, B,, {ekhn., red,

(Pnilosophical problems on oybernetics] Fllosofikie voprosy kiberne-
tiki. Moskva, zd-vo sotsial'no-ekon. lit-ry, 1961. 91 p,

(MIRA 2416)
(Cybernetica)
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/C4€/5h/0(0/004/007/099
ci11/c222
U0 Il'in, Y, &

mTmy .
TITLE:

Some guestions on the scicnce of contro. systans
nv“;" zhurnal, Navenatike, no. g, 1562, 16,

aViyy. ("Filoa. voprosy xibernechiii," 1., Sotsekxrpiz,
213-::6)

PERICIICALs

cf-

of control systems is sxezined. L

4 control synten by xuuulnb saail
einents. Systenms with reley feed-tack
ived. Dlscu“sea ETe up,.—adhnv;nb
ezliuution of processes thal wre analogous ic
flex. The guuntitotive characterictics o the or
R chxﬂbs ure comjarad, such as the upeed of aignal tran
the reuction time of a c2ll &nd the number of
only the number of cells of the brain is lar

oechines. An analogy is drawn betweon tﬂc

furctions of the head’ind spinal cord and the
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Soze quesiions on iae scicnee of ... cr11/¢e2z2
t $sign the tiresome job of conirolling the mechanisa 10 tho mechine
..Lmlf. The Jdesignation "thinking r.mc,x.mu" s defended as the nect

convéniunt one.

o
| sbsiracter's nota: Complete tranalation.j
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5/044 62,/000/007/064/100

C111/C333
AUTHOR: Iltin, V. &

— ’
TITLE: ffeleauntomatics and cybernetioc

PERIODICAL: Referativayy zhurnal, lMatenatika, no. T, 1962y 42y
abstract TV180. ("Kibernetiku-na sluzhbu kommunizzu. T.1%
M.-L., Gosenergolzdat, 1961, 262-272) .

TEXT: For the modern sutomatic control a qualisive leap is ,

7

/
tolemechanisation, to the union of the work-benches gnd the aggregates

in only one industrial procese. Tn connection with tnis there arises tas
necessity of solving nev problecs which ave connectod wish the optimel
jmprovem3nt of the industrial processes vith respech to muameroud pura-~
peters; there arise specific problems of the transmiossion of informuti~
ons by means of teleautomatics. According to the author teleautonatics
investigates systrms possessing as woll charaoterishics of the
telemechanical systems &as characteristics of the conlrol~-gysiens. The
author considers the characteristic properties of tnlemechanics

and teleautomatics as well as specific chaeracteriatics of the trans-

card 1/2
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5/044/62/C00 /037 /0647100
Taleautomatics and oybernetic C111/C333
migsion of informations in these systems. At the end ihe author discuss-
es the next tasks of teleautomatics and the chancss fer tihe mpplica-
tion of cybernetic to the solution of those questions which are
cornnected with the degree of effect of the steering wi telenutomaticnl V
systems.

;('Abstracter's note: Complete transl&tion.]

Card 2/2
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S/lo3/62/023/006/007/012
D288/D308 :

I1'in, V.A. (Moscow) N

Determining the efficiency of transmission of tele-

mechanical inf ormation

PERICDICAL: avtomatika i telemekhanika, Ve 25, no, 6, 1962,

778-735

TEXT: The author suggests a comparison of all signalling,
remote control and telemetering systems based on the criterion ok
d in bandwidth F: Rg = R/F = (log,n)/TF where T - ‘

+rausmission spee
for a single message and log,n - number of
11 counted

time interval required

messages (n = number of possible different combinafions) a
in binary units. 5 methods are considered: s;iug,l.mchannql time meth-
od: single frequency method; two-frequency methed with smglt:‘mcous
trransnission; rwo-frequency method with consecutive yransmigsalon;
vinary time code. Formulas are given for Rp in terms of relevant

paraneters. The results are compared in a table and plotted.
indicate the superiority of the binary code systems foT large values
card (1/2
e
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5/103/62/023/006/007/012
Determining the efficiency ... D288/D308

of n, and of the sinplest single frequency system for n « 2...8.
Practical limitation of transmission speeds is due mainly to Lilter
bardwidths. ror telemetery applications the following methods are
cousidered: A, Fif, pulse width modulation, pulse position modula- l)(
tion and pulse code modulation; expressions for Rp im terms of pulse

and modulation characteristics are compared. For cases of short
relative pulse duration PWM and PI'M appear to be most efficient; in
cases demanding the error factor & « 1/2n to be under 5%, PCHM is
superior. For short distance hauls simple A aystems provide‘u gat-
isfactory operation. A graphical representation of Rp vs § in %
is given. There are 3 figures and 1 table.

b

[ ]
SUBMITTED: December 14, 1961
e R e e e DL
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BERG, A.X., pglov, red.; THAIESUILGV, V.A., plave eed.; SiE00VICH, DUk,
zanl glav, rcd,; LDl AJde., doktor tellm, mowls, poell.,
zan., #lav, red.; AV.I, 0.I., red.; AGEYKIN, D.I., red.; kand,
tekhn. nauk, dots., rod,; AYZERMAN, M.A., red.; VENINCV, V.A.,
doktor tekhn. nauk, prof., red,; VORONOYV, A.A., doktor tekhn.
nauk, prof., red.; GAVRILOV, M.A,, doktor teklm, naul, prof.,
red.; “ERNOV, D.V., red.; IL'IN, V.A,, doktor tekhu. nauk,
prof., red.; KITOV, A.I., kond, tekhn, pauk, red.; KOGAL, b.Y.,,
doktor tokhn. nauk, red.; KOSTOUSOV, A T., red,; RAINITAKIV.
N.A,, kand, fiz.-mat. nauk red, ; LEVIN,G.A.,prof.pod,.;
LOZINSKIY, M.G., doktor tekhn, nauk, red.: susSIYEGEIY, V,1.
red.; VAKGAREV, Yu.Yo., rod.; bb‘sSL(iV}\.A.,dotm.,rod.;'POF’KOV,A.A.,x*ad.;
RAKOVSKIY, M.JYe., red.; .OZEIDEKG, L.D., doktor teil.ncuk,
prof., red,; SO0TIKCV, b,Se,. red,; TIMOTEYEV, F,V., red.;
USHAKOV, V.B., doktor tokhn, nauk, red,; FEL'[DAUM, A.A.,
doktor tekhn, nauk, prof,, red.; FROLOV, V.S., red.;
YHARKEVICH, A.A., red.; KHRIMOY, A,V,, kerd, hokhn. naik, rod.|
TSYPKIK, Ya.%., doktor tekhn. nauk, prof., rei.; CHEIYUSTKIN,
A.B., kand. tekhn. nnuk, red.; SHREYDER, Yu.A., kend. fiz.-
rat, nauk, dotc., red,; BOCHAROV:, M.D., kand. tekhn.naulk,
starshly nauchnyy red.; DELONE, N.M,, irzh,, neuchnyy red,;
BARANOV, V.I., neuchnyy red.j PAVLOVA, T.1., tekln, red.
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BERG, A.I.— (continued). Card 2.

[Industrial electronics and autoration of procuction proces-

ses]Avtonatizatsiia proizvodstva i promyshlemmala elektronike.

Glav, red, A.I.Berg i V.A.Trapeznikov, Yoskva, Goz,ntuchn,

izd-vo "Sovetskaia Entsiklopedifa." Vol.l, A = I, 19€2, 524 p,

) (MIRA 15:10)

1. Chlen-korrespondent Akademii nauk SSSK (for SotrXkov

Kharkevich, Zernov, Timofeyev, Popkov). ’
(Automatic control) (Electronic control)
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AUTHOR: 1'in, V. A.; El'darov, E. A. (Aoscow) :
.
TITLE: Signn.l transmission over power diatrlbution uctwb&:ka (a. revlew)
T ‘ R l o : ,I \
SOURGE: Avtomatika 4 telemekhantka, v. 24, no. &, 1963. 114‘1[ 1154
S

5

TOPIC TAGS: remote control, telemectering, signal transm},d’siom. power- ‘

distribution network ’ g v

ABSTRACT: Use of power distribution networks as connecting limks fox remote«
control, telernetering, and supervisory~-control equipmant in varicus countries is
briefly reviewed. Two transmission classes are distinguished: (1} circular
remote control (house meter switching) at 175-3,000 cps; and (2) two-way signal
transmissions at 10-100 kc, H-v transmission lines are used for nignal trans«
mission at 50-300 kc and sometimes up to 1,000 kc; they 1re equip ped with wave=-"
traps and coupling capacitors. Attenuation per, km _ia tabulated for ri contact
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lines, mine networks, and cables, for 10-150 ke, Data meanured on 380-v and
6-kv ollficld networks is reported, including the effects of a generator, & trange :
former, or a spur line connccted to the signal-transminsion link. ¥resach, :
German, and Swiss systems of {requency-division and pulsewtime contralized
remote control are described in some detail. Soviet supervisory~control
systems {descriptions published els ewhere) for mining power nctworks,
electrified rr's and industrisl 0 4-6-kv networks are briefly described. Alse,
some USA supervisory sysiems are mentioned, Orig. art. has: 9 figures and

1 table. )
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IL'IN, V.A. (Moskva)

‘ tors. Avtom, i telem, 2 no.6:
groa-eequgzcgeat?b;i pulso gemaTRieEe ) (MIRA 16:7)

(Cacillators, Transistor)
(Pulse techniques (Blectronics))
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ILYIN, Viktor Aleksandrovich; YURASOV, A.N., red.; BUL'IYAYEV,
11,A,, takhn, red,

L {tutad objectn] »
Tolemetering and remote control ofdistr ,.
'Lrelekontrol' i teleupravlenie rauwradotochonmnn‘ln ob"ukhani, .
Moskva, Gosenergoizdut, 1963, 311 p. EMIRA 17:3)
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A1]-Union Conference lLa Moscow,

(MrRh 17:5)

Modern trend of telemechanics;__ _
Vest, AN 8SSR 34 no. 1:105-107 Ja V64,

i . ‘ - g . ' o
APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8"



"APPROVED FOR RELEASE 04/03/2001 CIA-RDP86-00513R000618510002-8

P NEIR ! |
P R ll |"‘ !l T . . I . Ch
xumk Fed i 'al ﬂ '... EAE ! | .s i[a ; AT 8] ;;".,.. aaalb i . [ | P I H A S i ‘ i T

(S d SN

Ceitloems ol remote o rtral, Swhame v lelwn, 07 SaLoTL
LY A ey g

) B ,
| 1|‘ Ir , _'r'”"l rT’['“r”'”;” .‘,‘ y:i ||I |I n'_ I;. s ' . L5 | I N A Y
7 SOy , ) coan

“ ! 1R S M | B I A
. . c - 1 " i

i
E‘ 3'} i
< b ,:ﬁ ":g l I Igl i 1-' ll ‘S

APPROVED FOR RELEASE 04/03/2001 CIA-RDP86-00513R000618510002-8"




"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8
h ‘.., “LH,'A'N &l ,n I!f [ K2t 14H13 1 _ it il g A N I N . s HE § i ik i

147 ST s

I

AVEN, 0.A.; DVORETSKIY, V.M.; DOMANITSKIY, S.M.; ZALMNZON, 1.A.;
KRASSOV, I.M.; KRUG, Yo.K.; TAL', A.A.; KHOKHLOY, V.A.;
BULGAKOV, A.A.; DEMIDENKO, Ye.D.; BERNSHTEIN, §.I.; YEMEL'YANOV,
S.V.; LERNER, A.Ya.; MEYEROV, M.V.; PEREL'MAN, 1.I., YITSMER,
L.N.; CHELYUSTKIN, A.B,; ZHOZHIKASHVILI, V.A.; E.L'IPA Vohti,
ACETRIN, D.1.; GUSHGHIN, Yu.V.; KATYS, G.P.; MELPRYSFMS LN,
PARKHOMENKO, P.P.; MIKHAYLOV, N.N.; FITSNER, L,N.; PANKHOMENKO,
P.P.; ROZENBLAT, M.A.; SOTSKOV, B.S.; VASIL'YEVA, N.P.; PRANGISHVILL,
I.V.: POLONNIKOV, D.Ye.; VOROB'YEVA, T.M.; DEKABRUN, I.Ye.

Work on the development of systems and principles of nutomatic

control at the Institute of Automatic and Remote Comtiol

during 1939-1964. Avtom., i telem, 25 no. 6:807-851 Ju 64,
(MIRA 17:7)
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KHRAMDY, AV, [dencaged]; MEYEROV, M,V,; AYZERAAN, N.A.; ULANCY, G, Mg
TSYPKIN, Ya.Z.; FEL'TBA'M, A.A.; LEANER, A.Ya.; PUGALHEY, V.S.;
IL'IN, V.A.; GAVRILOV, M.A,

Work of the Institute of Autumatic and Remote {ontral

on the development, of the theory of automatic control during

1939-1964, Avtom, 1 telem, 25 no, 63762807 Ja V6.
(MIRA 17:7)
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IL'IN, V.A, (Moskva)

Stabilization of time parameters, Avtom, i twlem, 25 no,bs
991996 Je '64. (MIRA 17:7)
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ILVIN, V7.A., doktor tekhnenauk

s rm b e T
1

vatenr. Tent, AN S583 74 no,9168-
égprgv%zg the stability of pulse syste ¢ i itherd

1. Institut avtematiki 1 tolemakhaniki [teknnlcheakay kibernatihi]

’ ' rerily i3 vam avtonati-
Gosudaratvenncgo konmiteta po pritorestroyeniyu, srada ' vam

oatsid 1 sistemam upruvleniya pri Gonplane S50 % Akacemdd nack SER,
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! UIL'IN, Viktor Aleksuandrovichj KUPFERSKMIT, Ya.A., red.

B s

[Puloe devices with bridge circuit components] Impul'snye
ustroistva s rostovymi olementami. Moskva, Energlis,
1965. 70 p. (Biblioteka po avtomatike, no.130)

(MINA 18:5)
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Selecting the structure of complex remote control syl tems

i SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dayu radio. 224, 1966.
iSektsiya telemekhaniki. Doklady. Moscow, 1966, 65-71 .

'TOPIC TAGS: remote control system, automatic control theory, telemetry systen,
,optimal automatic control
1

|

EABSTRACT: With an increase in the size of automatlic control systens and the numbar of
!scattered objects it is practical, under certain conditions, to adopt control hierarchy
§which is one of the basic principles of cybernetics. In this case both the reliabilicy
'and the high cost of transmission channels require a laxge autonomy of controlled ob- |
ijects at their locations. As a result of this the applicaticm of Lhe control hierarchy
becones necessary for relatively simple telemetric systems. A hierarchic structure is§
defined quanticatively at each control step by hierarchy coefficients K; and the number___
tof control steps m. The quantity Ky is the number of men, unmits, or objects sub~
rordinate directly at each given control step. The choice of the structure of a
§hierarchy system 18 in effect reduced to the choice of coefficients Ki{ at each control

i .
i
H

1Card 1/2

1 L N
Polii AT SLTELTHA e )

7 ARASRE R

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8"



"APPROVED FOR RELEASE 04/03/2001 CIA-RDP86-00513R000618510002-8

e . . H . ‘ . ¢ v
it .:i ,éi“i ‘f! _i lnl;‘ | | . EER
UIN, Y,e,
.

Calraat!ng i s trajecicries cf tha [light af «

e Tenlein
batueaz ccopinnar chrawlar ordits Looa M

stoddnn previineic gl
fleid, Y iameiasl, 4 105l 8]y 53 'w (MIRA 2.7:20)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8"



"APPROVED FOR RELEASE: 04/03/2001

3] 1 il

CIA-RDP86-00513R000618510002-8

IR
P i

Sunrability of Fourier series in glpenfunctions of a4 laniaze
\?W-"&f-f]!‘ by Cesaro, Riss, and Polepou~ibs] brerageg, Danl, AN
SO8R 160 nol4:T05-T€8  F 165, (MIRA 18:2)

i‘) Mcs. ovekiy gosudarstvennyy univers1tern. Submitted July 9,
57/ ’
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Il'/ir‘., V. A. == "Diffraction of Flecirmec-netic Wev-n on Bevers’ 2 tero-
~oneities." Cand Pay--Mrth Sci, Hoscow Stnte U, Mamzow 1943,
(Referetivnyy Zaurnal--Fizika, Juruary 5k )
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SUBJECT USSR/MATHEMATICS/Fourwr geries CARD 1/2 PG - 354

AUTHOR ILJIN V.A.
TITLE © The decomposition of the functions with one singularity 1nto

a series in terms ¢ eigenfunctlons. The kernels of broken orfer.
PERIODICAL  Dokledy Akad. Nauk 105, 18-21 (1955)
reviewad 10/1956

Let a function possess the gingularity € (£<0 or £30). ko the two-dimensio-

nal case for a apeciel funotion of this kind the authol gives & direat con-

putation of the Fourier coefficients tor the decompoaition with respact td the

gystem of ajgenfunctions of the equation Au + Au = O An anh grbitrary reglon G.

) formula i& derived which determines the Fourler conffioients of thig function
‘

up to the terms of order ==Ts; (n - arbitrary tnteger)y. A function 48
nfd +
117 5/4

constructeld which possesses the mentioned aingulagity and which at tho same
time everynhere else (3 sufficiently smooth. The results which have sketahed
proofs for the twe—dimenslonal cape, are oxtended to arbitrary dimensilong

(withont proof) and are formulated in the following thoorem: Every function

of N varisbles which in one point possesses a siogularity xr!" (t> 0) and
which everywhers else satinfies the condition of decqmposability, cor te de-
composed inte an atsolutely convergent series in terms of elgenfunctions
ingide of an arbitrary N -dimensional region. Here the convergence of every
inner subregion Gt of G 18 uniform.
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SUBJECT USSR/MATHEMATICS/’T‘FFmry at tunctlone KARDL A Foo— 157
AUTHOR ILJIN V.A.
TITLE Sufficient conditions for w decomposition into ar absilutely

and uniformly convergent series In terms of eigenfurcticne,.
PERIODICAL Doklady Akad. Nauk 105, 210-213 (1955)
reviewed 7/1956

The author given an essentially wenkening of the known snfflctent conditions
for the development of a function in an absolutely and uniformly convargent
sories in ierme of eigenfunctions of the equation

Au +Au = 0

in an arbitrary region G with a homogeneous boundary conditicm of arbitrary
kind. The strong continuity of the derivatives is superfluous., The first
derivatives can have jumps of first kind on arbitrary objectis not higher
than of firut dimension. Generally: The k-th derivatives can have jumps of
first kind on arbitrary objects not higher than of (2k~1)~th dinension.

INSTITUTION: Lomonossov University Moscow,
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IL'IN, V., A., Doc Phya-mbsci -« (dims) "Concerning the Conw

T N

E&M\
vergence of Expanslon’ Auiseding-te Perebnal Funotions of a

Laplace Operator,"” Mos, 1957. 23 pp, (Mos State Univ im Lomo=-
nosov), 120 coples, Biblioer: pp 22-23 (30 titles). (KL, 7-58,
108)
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W LT Y
The foundation of Fourier's method for the wave equation. Usp,
at,nauk 12 no.4:289-295 Jl-Ag '57, (MIRA 10:10)

(Calculus)
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ILVIN, V,A. (Moskva)
s
» ag 1 order. Xat,edor. 41(83) no.l18§9-430
Thc'lst; nel of fraztiona (L2 10:7)

(Fourier's series) (BEigenfunctions)  (Integral squations)
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” AUTHOR:
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TITLE:

s Inoreasing Numbers (Q raynomerno

20-114-4-6/63

On the Uniform Convergence of Expansions in Characteristic

hodimosti razlozheniy po

sobstvennym funktsiyam pri sunmirovanii v powyaquvozrastamiya

gobstvennykh chisel

PERIODICAL:

-7o1 (USSR)
ABSTRACT1

Doklady Akademii Nauk 9SSR,

1957, Vol. 114, Nz 4, pP- 696-

The present paperx studies the problem of the uaniform conver-~

gence of developments according to the eigemfunctions of the

equations Hu +

u = O in any domain g with any nuaber N of

dimensions. A homogenaeous boundary condition of the first, se-
cond or third kind is assumed hers. Tho conditions for further
development can be made esasier if the {demand £~r adsolute con-
vergence is dropped and only the uniform convergence o

rier's series is studied
increasing eigennumbers.

when summarizing im she ordexr of the

This expectation ie also confirmed. The author found an adequate

result for any domain wit
sides, was able to prove
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*On the Uniform Convergence of the Expansion According to the Bigenfunctions
of Lomains with an Odd Number of Dimemsiona

ASSOCIATION:s  Moseow State University
(Moskovskiy gosudarstvennyy universitet)

PRESENTED: March 7, 1957, by S.L. Sobolev,, Acade.iaian
|

SUBMITTED:s February 19, 1957

AVAILABLS: Library of Congress
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AUTHOR s I1tin, V.A. (Moscow) aM0v/39-46-1-1/6
" TITLEs Safficient Conditions for ‘he Expansibility of a Function Into

an Absoiutely and Uniformly Convergent Lerien in Terus of 3igen~
functions (Doatatochnyye usloviya vazlombimonti funkteii v ab-
solyutne i ravnomernc skhodyashchiyaya wyad po sobstvennyn
funktsiyam)

PERIODICAL: Matematicheskiy sbornik,1958 Vol 46,)ir 1,pp 3-26 (USSR)

ABSTRACT: The paper consists of two chapters. In the [izst chapter the
following theorem is proved.
Theorems The function f(Q) of N variables is assumed to de de-
fined in an N.dimenslional domain g with Lyspumov boundary and
to possess in the interior point P of g n singularily af the

£ 2m
type rpo (€3> 0) or rpo 18 rpo (nuq.2,...) , f.es it 18
assumed to ba representable in the feorm
[
£00) = rfy + v ()

or £(Q) = rg: < lnry 4V (&)

) T

R e R -.
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sufficient Conditions for the Expansibility of a SOV/}9U46~1»1/6
Function Into an Absolutely and Uniformly Convergen’ Series in Terms of
Eigenfun:tions

Card 2/4
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2 |
wheres !) ¥ e_WilN/ ]+ )(g) 2.) v 1is so that the

cunctions £, B, £5,.... &FT (k= '[3/4] for the first

snd k = ‘-&-4?-’1 for the second and third bourndary value

problem) satisfy the corresponding homogenwous boundary con-
dition in the generalized sense (see [Ref 2] , Ch 2). Then
£(Q) can be expanded in g into an absalutely and unifermly
convergent series in terms of the eigenfundtions of Awan = 0.

By an exampie then it {s whown that for functions with the sin-

gularities 1lm T or (£ <.0) n% most conditionally con-

PQ rq
vergent Fourier expansions are to be mxpeoted(in [nef 3] whers
this ccnjecture is already proved). Busides it is dirnscted to
an errcr of Courant and Hilbert (Methods of Math.Physics
Vol %)+ The series

" 1

{
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Sufficient Conditions for the Expansibility of a 507/39-46-1+1/6
Function Into ar Absolutely and Uniformly Convergent Sariss in Terns of
Eigenfunctions

o 00 sin'%mxusingny'singgm%.sin¥nq
m_ n
=5 +
82 i

4
1‘-2 ab Z
b

dencted thzre as absolutely and uniformly convergent in the
rectangle in reality shows absolute diverpence in the whole
rectangle.

The second chapter gives a generalization of the cleasicnl
theorem of Hilbart~Schmidt for kernels of fractional order
which are connected with the aigenfurictions of the laplace
operater. Among others it is proved i If £(4) is contirmous
in a clcsed two dimensional domsin g, it it possessow pince.
wise continuous first derivatives and square-integrable meocond
derivatives in g, and if it satisfiey the corresponding
boundary condition, then i can be nypandad in g in terns of

e e Aoy e i ol
e n
e R Al Lk
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Suffisisnt Conditions for the Expansibility of a 30V/39-46+2--1/6
Funsticn Into an Abazlutely and Uniformly Convergent Series in Terms of

Eigenfunctions

the eigenfunctions of this domain intoc an shaclutely and uni.
formly convergent series. Here the piecewlss continuity Ls

understosod in a somewhat restricted sense.
There ars 7 referances, & of whioh mre Scriot; and ! German.

SUBMITTED: December 22, 1956

Card 4,/4

i
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On the Expansion of Functions With Singularitieg into 38-22.1.

t is summeq in the order of 1noreaming eigan values, Fop
the proof the author appligy g vell-known 2aymptotic formla
see [Ref 2,3,4]) which he newly proves agy 48 it appears
with an important method. There are 12 refnrences, 9 of
which are Soviet, 1 Jugosla.v, 1 German, and 1 Polish.

PRESENTIDs by 5.1, Sobolev, Academician
AVAILABLE; Library of Congress
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AuTHOR! WW) 39-45-2+5/1
of Theon-

TITLE: 5 the Unifor®m Convergance of the Expangions in Terms ‘
gunctions in the Whole glosed Domain (o FVROmBEToY skhodimosn
razlozheniy PO sobstvenny® cunktsiyan ¥2 yoey gambkoutoy oulantl

PERIODICAL: l&atematicheskiy gbornik, 1958, Vol 45, Nx 2, PP 195-252 (U SSR)

ABSTRACT: let g be 22 N—dimensional domain, e bowndary of 819" normal
of P"e In € tne aathor considers gxpansians An terms of eljgen~

punctions of the equation Au + AU " 0 go'r boundary conditions
gu 0

j.e. T - - 0 OT [M"M + n{B)e]l " ¢, whore

(i.e. fOF u\r 0 or ’dv\r 3y () -“(' 1

n(s)Z 0). He inveatigatas the convergenc® of lhese expaniionsd in

the closed domaic &
In the chapteT 1 the convergence of the geries

w ut ()
i
) E1 7\:‘

is consid.ered. In ordeT to gua.ra.ntee the wniford convergende in
tne closed domain, ©oB F certain addnk«:nnnl gniuapkiond have o

be satisfied. The author proves the ypharesling rasulh! 1¢MNis B
gurface of the type of Lyspuno¥ and if 'mi(l?). are the sigenfunctions

_ T . T L euw "01‘.rié;-'"
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n the Uniform Convergence of the Expansions in Termo of fLigen- 59-45-22-5/7
functions in the Whole Cloped Domain

geries and for giving a uniform estimstian of the remainder
series. For arbitrary smooth functions ¢ the author gives thie
order for the vanishing of the Fourier renainder, Rumerous

conclusions of these principal results are glven.
There are 15 references, 13 of which are doviet and 2 German.

SUBMITTEL: December 22, 1956

1. Topology 2- Functions—-Applications 3. Fourier geries~~-Theory
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AUTHORS: 11'in,V,.A.,5hishmatav,I.A. 50v/20-126-6-6/67
TITLEs On the Connection Betweon the Clasasfcal and the CGeneralizaed

Solution of the Dirichlet Prodblem and nf thez Problem of
Eigen Values

PERIODICALs Doklady Akedemi nauk 385R,1959,Vel 126,8r 6,
pp 1176 - 1179 (USSR)
ABSTRACT's It is proved that the classiocal and thm generslized solutions
of the Dirichlet problem
lu=-f in ¢ , w|. =0 ,

where I is the boundary of G, are almost everywhere identical
in ¢ , if cortain conditions are satisfied guaranteaing the
existence of the classical sslution.

A similar result for the eigen value problem

v +Av=0 in ¢ , vl =0,

is obtained. )
Five theorems and lemmata are given.
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On the Connection Betwsen the Clasasical and the B0T/20-126-6-6/67
Genoralized Solution of the Dirichlet Problem and of the Froblem of
Eigen-Values

There are B references, 4 of which are Soviet, 2 German,
1 American, and 1 Prench.

ASSOCIATION: Moskovskiy gosudarastvennyy universitet imeni 1i.7.lomencsova
(Moscow Gtate University imeni M.V. Lomononov)

PRESENTED: March 17, 1959, by S.L. Jobolev, Acadamiciun
SUBMITTEDs February 24, 1959
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16(1)
"AUTIOR: I1'in, 7.4 S0V,/20-127-1-5/€5
TITLEs Solvability of the Kixed Froblem for m Hyperbolic and a Para-

bolic Equation in an Arbitrary llormal Cylindex
FERIODICLL: Doklady Akademii nauk $SSR,1959,Vol 127, Wr 1,pp 23-26 (USSR)
ABSTRACT! The author considers the mixed boundary value problem: 1. for
the hyperbolic equation

Iu - u,,= - f(x,t) in the oylinder YU e [0< td‘l]

(1 tt 1
u(x,0) = (x) ' ut(X,O) '"\}’(7() ' “h‘ -0

2, for the parabolic equation
Iu - u, = - £(x,t) 4in the cylinder 5%
u(x,0) = ‘f(x) y W =0

g is an arbitrary N-dimenc<nnal domain bounded by r
X = (11,...,::“) is o point from g; ‘v (x) and W(x) ore

functions defined in g} L ie a selfadjuint differential operator

card 1/3
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_Solvability of the Mixed Problem for a Hyperboliec 50v/20-127-1-5/65
‘and a Parabolic Zquation in an Arbitrary Normal Cylinder

i
we2 g [u(”‘sL - e(x)u

SPLY

of elliptic type defined in CDO g H au - a;}i ’

L

=y ;;J ~ L b %3 y ~ = comat>0 ; ¢(x)=:0inC .
’ im1

/  a,,
1,521 9
The author shows that the problems (1) and (2) are solvable
in the classical sense, if S2 1 is normal, f.e. if the Dirich-

let problem for the laplace equation it solvable in g for
every continuous boundary function. Albtogether there are given
4 longor theorens.

The author mentions O.A. Ladyzhenskaya, O.A. Oleynik, A.X¥.
Tikhonov, I.A. Shishmarev and 5.L. Sobolav.
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* Solvability of the Mixed Problem for a H
, . : yperbolic SQOY/20- o .
and a Farabolic lquation in an Arbitrary Normal Cylindﬂ:rc /20-127-1-5/65

There are 17 references, 15 of s
and 1 American. » 13 of which are Soviet, 1 German,

ASSOCIATION: Broskovakzy gosudarstvennyy universitet imeni I,7.Lomonosava
(Moscow State University imeni M.¥. Lonmonosov)

PRESENTED: ¥arch 17,1959,by S.1.. Sobolev, Academician
SUBMITTED: February 24, 1959
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| 63500 5/044/613/000,/010/016/051

cri/canz
AUTHOR:  _ Il'in, V,A,

TITLE: On the question of the foundation of the Fourier method for
hyperbolic equations

PERIODICALs Referativnyy ghurnal. Matomatika, no. 10, 1961, 42,
abstract 10 B 183. ("Tr. Vses. soveshchaniya po
differentsial'n. uravneniyam, 1958n. Yirevan, AN Arm S8R,

1960, 88.97)

TEXT: In the N-dimensional region g which is bounded by the surface [
the author considers the mixed problem for the lindar hyperbolic equation

Lv - vtt = - f(‘rt)v Sll =g X [0‘1$1J '
v (1)
vlt-o = Y(x) , —ﬁlt-o - Y(i) ’ Vlr =0 ,

where L is the selfadjoint differential operator

' sl E L
Cee My Bhooe bl e
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On the question of the foundation .., g{%%zs%%o/mo/ms/oy
.

N
Lv = J Jv
1‘,23 CEN [‘is(") EEN xJJ - e(x)v

of elliptic t
ype, ¢(x)> 0. As
1 =Y. a classi
(1) the author denotes a funct{on V(x.zs‘ld:gi::;ofno:htm Tiaed problem

L. - <
1 " 8X [0~til] which satisfies the conditionp ‘e “¥linder L/]/

and has ¢ ontinuous

£ .
1s continuous in the closed cylinder (3 of Ll P2) ?'v/’dn t
1

3) in
n'l ’ v(x,t) satisfies the equation I, ' ) |voxy Anner potnt of
v

-y [ TR r(x t) -
point x of the ¢1 tt ' i 4) im avery
osed region g, v(x.t) 8atisfios the initig] conditions

v(x,0) = Jv
x,0) P(x) , Ty (x,0) = \f/(x) $ 5) for every t & [C‘,l]  vxt)

satisfies the bound
ary condition v - H "
of v(x,t) are integrable in the uquah;e inof’l D) the rirer terivatives
I |
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32052
5/044/61/000/010/016/05?
On the question of the foundationm ... ci1y/c22?

The author proves the theorem ¢ The classical solutfon of the problenm (1)
is represented for an arbditrary N-dimensional region g bvounded by a suz-
face [~ of the Lyapunov type and for an arbitrasy interval of time
0£t<£1 by the series

v(x,t) = Z un(x){-fncoa ﬁn t+ {\t;f-nin m 2 } .
* E un(x) j £ (%) ein ﬁn(t- ) Vg;_';

n=1

(un(x) -- eigenfunctions, ¥ \f’n and £ (t) -- Fourier coefficleats \X
of $(x) , Y(x) and £(x,t) with respect to the system 'u“(t)) if the

followirg conditions are satisfied s 1) Y€ W, ([%]4» 3] (g) and besides

2 'N‘E'A‘ :
Y, L ,L°¥,..s L satisfy the boundary value conditions of first
Card 3/4
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kind in the [gﬁneralized sense ;

2

2) e wz(

the homogensous

5 ren2]+9

4) in the closed

derivatives up to the order ([%‘] + 2) s ¢(x) up to the order (ng + 1

8 note : Complete translation.l

[Abstracter'
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boundary condition of firgt kind in the feneralized Sende;

Ny 2
2 [u}-m]
(ﬂ.l) and besides fr, Lf, L°f,...1L

dary condition of firet kind in the i
region g the coefficients aij(x) ha
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8/042/60/01 5/02/01 /008 /18
AUTHOR: I1'in, y A

Eguations \\0

PERIODICAL: Uspekhi matematicheskikh nauk

» 1960, Vol 15,No. 2, pp. 97154,
TEXT: The author considers the classical solvability of the mixed problem
for the hyrerbolie equation

Lu - Uy = ~f(x,t) in ﬂl = g XEO.StSJ.]
(1) {u<x.o> P, u,(x,0) =y(x),

and the 80lvability with the Fourier m
parabolic equation

Iu - u, = -f(x,t) in\.ﬂ,l
(2){

u(x,0) =¥ (x), u,xer = 0.
Here g is an N-dimensional domain with th

‘f(x) and Y(x) are functions given in g,

ulxer =0
ethod of thoe mixmd problem for the

[:] bound&ryr, IK*-(X.]“..,IN),
f(x,t) 18 a function given inD-l.
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On Solvability of Mixed Problems for Hyperbolio 8/042/50/015/02/01/9994&8
and Parabolic Equations

L is the solfadjoint operator

N
(3) Iu = Z -vg';; [ai;j(x) -—;?-l;-d- ] - ¢(x)u

i,J)=1
of elliptic type; c(x)z0. :
The principal aim of the present paper is the determination of the minimsl
conditions which have to be satisfied by " in order that (1) has a classicsl
solution or on (2) the Fourier method can be applied.
The principal result is the statement that (1) and (2) are sclvable
classically or with the Fourier method in an arbitrary normal oylinder ‘21'

if \p, Y, f and the coefficients of L satisfy certain oonditicns of sgtooth-
ness (Sbl is denoted to be normal if in € the Dirichlet problem is solvable

for the Lapalace equation for every continuous limit function). These results
are already announced by the author in a ghortened form (Ref, 28, 32), Here
they are founded in detail. The author gives a survey of ths papers about

the mixed problem. The paper contains 6 chapters with 19 paragraphs.
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On Solvability of Mixed P b
ond Taree iy of Mixed ro l.ems for Hyperbolic  8/042/60/015/02/01/060/18

ghg ﬁ;ﬁginmegtions S.L.Sobolev, 0.4, Oleynik, A.N. Tikhonov, K, V.Keldysah,

Riy ral St;klo\Ar L:d;Irzg:;‘x:l;:ya, INA +Shishmarev, V.I. Smirnov, I.G.Petrovs-
y Ao nov .

g Topetraston a1 pomanc » N.M.Gyunter, D.M. Volkov, Kh,L. Smolitskiy,

here are 37 references, 33 Soviet, 1 German, 2 Amerivan, and 1 French.

SUBMITTED: April 8, 1959
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8/038/60/024/04/01/00%
c111/taa2

AUTHORSs Il'in, V.A., and Shishmarev, 1.A.
L

TITLE: On the Connection Between the GCeneralized and Clsseical Solutions
of the-Dirichlet Preoblem |l0

PERIODICALs Izvestiya Akademii nauk SSSR, Seriya matensticheskayas, 1960,
Vol 24, No. 4, pp. 521 - 530

TEXTs In the arbitrary N-dimensional domain g with the boundary [~ the
authors comsider the Dirichlet problem

(1) Iu =- ¢ ing,ulr-o,

where L is an elliptic selfadjoined differantial operator

(2) Lu = 1,21-1 -3-%: [a“(x) -59-3;.] - o(x)u ,

-

where 7(:) > 0 . A function u(x) whioh 1s continuous in (g + [} , two tinmes
Card 1/2
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8/038 €0/024/005/004/004
c111/euz2

AUTHORB: ¥1'4n, V.A. and Shishmarev, I.A.
—

LS SR

TITLE:s On the Equivalence of Systems of Generaliged and Classical Eigen-

functions \\o

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya patennticheskays, 1960,
Yol. 24’ Ho. 5"PP-'?57 - 114

TEXT: In the § - dimensional domsin g with the boundary I the suthor com-
siders the aigenvalue problem

Lu+ Auw= 0 (4n &)
o

u\xer-o V(

where

(2)
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On the Equivalence of Systeme of Generalized 8/038/60/024,/005/004/004
and Claasical Bigenfunctions c111/cikz2

{s & linear selfadjoint operator of elliptic type and e{x) 2 0.

Under sheso conditions theorem 1 asserte: Let g be & normal {domain (die,
P 39t the Dirichlet problem for the Laplace oquatioh‘tor-wvery'coniinnoul

boundary function be solvable in g, cf. (Ref. 4)) and lpt 4t lie together

with [ in an open domain C. Let the coefficients of L belong to the

classes

(5) agym €l ox) e (>0

Then there exists a complete orthogonally normed eysten of the classical ¢/</
eigenfunction of (1).
As a generalized eigenfunction of (1) the author denotes 4 famotion u(zx)

“ not equivalent to sero which belonge %o the olase B(#) (D(g) d® the

closure with respect to the norm of the

Wg1)(g) of the set of functions

contimnously differentiable in g whiech vanish in & certain boundary shrip
of. $he-domaiin g) and which satisfies the identity

g -

it .y i
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On the Equivalence of Systems of Generaliszed 8/058'60/024/005/004/004
and Classicul Eigenfunctions c111/0222 .

(4) j [é‘-ﬂ “1359';1‘1 %{+ou\*’-,\u‘,’]d:uo

o
for each function W(x) €D (g) .
Theor.at:b'rflt'rthr*sumlptionl“'ur'“thvoret t are sattsfied, then the ortho-
gonaXly norwed systems of the generalized and the classical #igenfunetions
of -the :problenm (1) as well as the corresponding syssems of the eigenvalies
are idemtical. )
If g is not only normal but boumded by a surface [ of the Lyapunov type,

then it is pufficient wkan the-ai (x) ana e(x) satisfy the conditions {n
(8 + ") formulated-in theorem 11dna 2.

The proof of the theorems basss on the investigation of the Groen's
funotion of the problem Lu = - £ ’ "lxe ™ Q0o The eximtende of the Crnen's 5(

functton"xéx;y;' follows from (Ref. 6). Then the author yrovey that in g:
K(x,y) = x(y,x) , K(x,y) > 0, K(x,y) is continuous erarywhere in g + [~
with the excsption of x = Y. Then the existence and continuity of the first

and second dsrivatives of X as well as of the regular purt of K are proved
Card 3/4
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And “these derivatives are \
3 ! ostimated (lommas 1 - 4), ' 0(
Proved with the aid of the Groen's tunctiog)nn:hrzitg:o:::::::' ! and

The author muntions §
and '3 AmeTican. - Mikhlin. There are 9 referencesm: 6 Soviet, 1 GCerman

PRESENTED: by §.1. Sobolev, Academician
SUBMITTED:  April 9, 1959

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8"



"APPROVED FOR RELEASE: 04/03/2001

[’ Ch b R . [
g‘ ,“' i .: ddibiliiads Al Sh i S | W R I-a“ L i } !

CIA-RDP86-00513R000618510002-8

vl
f
l.]'
h

5/038/60/024/006/001,/004
C111/0535

AUTHORSs  Il'in, V.A., Shishmarev, I.4.

TITLEs Uniform Estimations in the Closed Domain of the Bigenfunctions
of an Elliptic Operator and of Their Derivatives

PERIODICAL: Izvestiya Akademii nauk S5S53R, Seriyu antematicheskays, 1960,

TEXTs Let the linear self-adjoint diffarential operator

(1) Lu= f %— [a“(x) 5—-—] - ¢(x)u
1,31 i
be given in the open F-dimensional domain C; assume that it is elliptic, [/
i.0. let 2{- X )
(2) ay(x) - a;;(x) ant 31 *35:5; 2’“2, § { (X = conet>0)

for all x = (x1, 12,...,xn)€0 for arbitrary resl Z,.,..., §'N . Let

Card 1/7
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C111/¢533
Uniform Es<imaticns in the Closed Domain of the Migenfunctions of an
Elliptic Operator and of Their Derivatives

(3) .ij(x)c-:c("f”) , c(x)ec(o’ﬂ) y p>0 e(x)>2 0

be in C. Assume that g is an arbitrary open normal domain waich lies in C
together with its boundary " (g i normal, if in g the Dirichlet problem

for the Laplace equation is golvable for every continuous boundary funotion)V
The authors consider the eigenvalue problen

Iu+ Au=0 (in g)
in g. Ao it is well-known (4) possesses complete orthogonally normed aystems

of classical and generalized eigenfunctions, where thwae gystems are
jdentical according to (Ref. 3). All the eigenfunctions correspond to

positive eigenvalues.
At first the authors prove the following formule for the eigenfunctians
of problem (4)
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Uniform Estimations in the Closed Domain of the Bigenfunctions of an

Ellipti. Operator and of Their Derivatives

2 5 Ju_ " |
(16) un(y) - Sg H(x,y) {2 )tnun(x) - [2 } aug—ffﬂf + cu;;(x)J dx

1,d=1
2
+ 5\1“(:)1.11 dx

where y is an arbitrary fixed interior point of g ,
d' K

ia
i

' I '
(v-20 T203) r,dm A,,(y)(xr-yr)(t“-yu)J '

A -
(y) = det | ar.(y) I, A"(y) the ratio of the algabrnic conplement of
the element a"(y) to the determinant A(y) ,

(12) H(x,y) =

A R SO T O B 1 . 1 AT A B
i I RRURLRTITA FIHEE (I * RN s . B

T |"’ iz’“ l ;11 " Ef:il

L i) i daldldid N LY natili
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Uniform Estimations in the Closed Domain of the Eigenfunctions of an
Elliptic Operator and of Their Darivatives

Then the authosrs show 3 The estimation

%n
(1 [ug(a) € ¢, A}
holds uniformly in an arbitrary closed domain (s + r) | (e
A closed domain is said to belong to the class L 5 y L the equation

of the boundary surface in local coordinates belonge to ths class c(k'/")
(i.e. 1f its k-th derivatives satisfy the Hélder condltion with the ex-

sonent)/~). Theorem 2 s If the domain (g +[ ) belongs to &k,/v) and if the
a;(x
i

x5, c(x) belong to the clase C(k'Q'/‘)(k;yZ) in the closed domain

(g +T), then the eigenfunctions of (4) belong to C(k’/~) in the closed
domain (g + ).

Theorem 3 1 For all u(x)e C(k’/l) in (g + ') thera hold uniformly the
estimations

B
i l ]Ilﬂ HH I‘FIIHII

: Al " ikl
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Uniform Eslimations in the Closed Domain of the Rigenfunctions of an
Elliptic Operator and of Their Derivatives

1 ktp~ 1
(37) u, - O(ukmu A +uy a"l) , 14k

Mmoo
Lew kel
(38) ’Jul ~0 (ukk;‘/:” u k*/w+ u, R” (1+/~)) y 1 <k
? )

where R 18 the diameter of g, uy the sum of the nmaxima of the absolute

values of &1l 1-th derivatives of u(x) in (g + "), u, o the sum of the
’

Holder coefficients of these derivatives for the exponent A, where v,

end uo W bre the maxima of the absolute value and the H5lder coefficient

’/
of the function u(x) in (g + ).
Theorem 2 is deduced from theorem 1 (theorem of Schauder and Caccioppold
Theorem 3 and a further theorem 4 contain well-known apriori-eatimations
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Uniform Estimations in the Closed Domain of the EBigenfunctions of an
Elliptic Operator and of Their Derivatives

of Schauder and Caccioppoli (theorsm 1 and the eatimaliions of theorem 3 e
and 4 are contained in (Ref. 4)).

Prom the entimations of the theorems 1-4 the authors abtain the following
results s

1, For the derivatives of the eigenfunctions of (4) it holds uniformly in

(g + 1) s X K
: /4t /2
0 |uBl<e, A}

2. for the Hilder coeffiocient uy of the k-th derivative of the eigen-
’
function 1% holds r

(10) uk'/vé ¢ A Npy +¥py + Py

04 ’ c5 depend on x,/w is the HElder exponent.

Kh.L. Smolitskiy, D.M. Eydus and L.N. Slobodetskiy are mentioned.
Card 6/7
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Uniform Estimations in the Closed Domain of the Eigenfunciions of an
Elliptic Operator and of Their Derivatives
There are 10 references 1 7 Soviet, 2 American and 1 Prench. ‘/

E&bstracter's note s+ (Ref. 3) is a paper of the authors in Izveatiya
Akademii nauk S5SSR, Seriya matematicheskaya, 1960, 24, 757-774 ; (Rof.4)
is t)ie book of Miranda s Partial Differentisl Equatione of Blliptio
Tyype

PRESERTED;s by S.L. Sobolev, Academioian

SUBMITTEDs  April 9, 1959
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AUTHORS: 1Il'in, V.A., and Shishmarev, I.A.

TITLE: Some Probleme for the Lu = div[p(x)grad u] -q{x)u Operator Witk
Discontinuous Coefficients

PERIODICAL: Doklady Akedemii nauk 8SSR, 1960, Vol.13%, No.4, pp.775-776

TEXT: Let g be an Nedimensional open region with the bounduryr‘; let ¢
be an (N-1)-dimensional Tegion in g being homeomorphi¢ to the sphers and
dividing g into g, and 8,+ Lot T be an npen region containing (g+l). In

(g+l) the author considers the following Dirichlet pro%iem:
Lu = div[p1(x)grad u]-q1(x)u - f,(x) in g,

(1) Lyu » div[pz(x)?md uj -qz(x)uu- f,(x) tn 8,
“'r - ‘P(X), [u]‘c - li/(x), [%{]lc 'x(x)

— ot du . u oy Bu
AR PRSI PR [FJH]L. Py B2)e.0oPs gn]mo' n is the
outer normal of g, and the symbols C~0 and C+0 mean that the boundary

values are taken from the inner and outer side, raspectively, of ¢ (vith
card 1/6
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Some Prob.ems for the Lu = div[p(x)grad ul -q(x)u Operator With Discon-
tinuous Coefficiente

respect to g,).

Definition 13 A funotion u(x) which satisfies the fbﬂowin:s'conditib#a ie
called a classical solution of the prodlem (1): 1) u xg bvelongs to the

class C(°~' in (g1+c) and §33¢c+r‘); u(x) belongs to © T (s’+c) and
(32+c); u{x) belongs to C 2} 4n , and gy} 2) u(x) sntisfies the problem

(1) in tha classical sense. (C R)ana ¢\™?/ gre defined as in (Ref.1}).
The following five conditions (A) are formulated:
1) C belongs to the Lyapunov class, " is regular.

2) p ()€l 1n (g40)s py(x) €clV A tn (2o
Q,(x)ﬁzc(o’/*) in (g,+C); qz(x)éic(o”’”) in (T-g. 1
1'1(1)60(0"“) in g4 fz(x)é?.c(o““') in g,3 bvesiden:

f1(x)€;c(o) in (g1+c); rz(x)ec(o) in (32+C:r\)
Card 2/6
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Some Problems for the Lu = div [p(x)grad u]-q(x)u Operator With
Discorntinuous Coefficients

3) py(x)>0, q;(x) 220 (1=1,2) everywhere in the regious of definition of

them, /
4) #(x) is defined and sontinuous on {".

5) vf(x), X are defined on C; y¢& c{1or*) L g o0,

Theorem 1: If the first and third condition A is satipfied then it existe
only ons c¢lasai:sal solution of (1).

Theorem 2: If all conditions A ere satiafied then there exists a unigque

solution of (1), where it telongs to the claas 0(1’/~) in onch of the
regions (g1+c) and (g,+C).

Ir tP-‘?-}(- 0 then the classnical solution is simultaneously the
generalized solution in the senas of (Ref.4,5).

The Green's function K(x,y) of (1) is symmetrical, continuous in (x,y)
everywhere in (4+f) (inclusively C!) for x f y, and in (g+I") 1t satisflen
the estimetions

Card 3/6
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Some Problems for the Lu = div[p(x)grad u]-q(x)u Cperator With
Discontinuous Coefficients ’

- 1
(2) JR(x,y ) e 4c,ln —_rxy for W = 2
2
-~ Z‘N
| K(x, )€ STy
Then the authors consider
Lyu +Au=0 in g,
» -
(5) L2u + 2u 0O in 32

- g
ujp = 0, [u]], = O Ipaslle = o
where L, and L, are the same as in (Ref.1).

Definition 2: The olassical eigenfunction of (3) is m fungtion u(x)3:0
which 1) satisfies the condition 1) of the definition 1, and 2) for a

cortain A satisfies (3) in the clnssical sense.
Theorem 33 If the first three conditions of A are satisfied then there

exists a complete system of classical eigenfunotions of (5) orthogonally
Card 4/6

for N >2.

T .'I"'

ey o = s T R IR
T I St ':I B INEE: '};’~ ! !1 i
R TR

P A
i gt i

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8"




3
&

FRCEIRISEE P !2_.% JSEE IO 150 I TN PR EICE I R ) 3 R

"PPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618510002-8

NARE BRI | A E A | L

(VFIVER"

8/020/6n/135/004/003/037
c111/0222

Some Problems for the Lu = dlv[p(x)ernd uj-q(x)u Operator With
Discontinuous Coefficients

normed in the Lz(s), where besides each of these sigenfunctions belongs to

the oclass 0(1'P)1n each of the regions (3100), (gzw).

Theorem 41 The complete system of classicel eigenfunctions of (3) ie
tdentical with the complete system of generalized eigenfunotions of (3).
Theorem %: Under the assumptions of theorem 4 there exists & constant ¢y
so that uniformly in (g+M") it holds

(5) |u ()| o, M4

(here un(x) is an arbitrary eigenfunotion of (3) correspording to &he
eigenvalue N ).

The authors mention D.M.Eydus and 0.A.0leynik; they thank A.N.Tikhonov
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Some Problems for the Lu = div[b(x)grud u]-q(x)u Operator With
Discontinuous Coefficients

for advices. There are 8 references: § Soviet, 1 Cerman and 1 American.

[Avstracter's note: (Ref.1) concerns Mirands, Partial Differential
Equations of Elliptic Type., (Ref.4) concerns Courant and Hilbert, Methods
of Mathematical Physics, 2, Chapter 7.]

ASSOCIJTION: Moskovskiy gosudarstvennyy universitet imeni N.V.Lomononova
(Moscow State University imeni K.V.Lomonosov)

PRESENTED: June 20, 1960, by I.G.Petrovskiy, Academinian
SUBMITTED: June 18, 1960
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AUTHORS: TI1'in, V. A« ghishmarev, I. A,
______.—-—-—‘——_'—-

TITLE: Method of potentiala of the Dirichlet-lNeunann problem in the
case of equations with discontinuous coafficients

PERIODICAL: gibirskiy matematicheskiy gzhurnal, v. 2, no. 1, 1961, 46-58

TEXT: The authors' study is based on an K-dimensional open domain g with a
boundary manifold [+ The domain g divides an (N—1)‘~dimensional gsurface C
which 1is homeomorphic %o the sphere, into two subdonains g, and g, The

authors deal with the following Dirichlet problemn: ‘)<

Lo = aiv [?k(x) g;ad u] - q x) u =

2 P

3%u k 8

g: {Pk(:‘) —7 *x, ‘3-‘;_} ) qk(x) e fk(x) (1n “}c)
=l axi i i

X DLV [p%‘x{\\c -X

'(I:l;g %a’,szume that C belongs %o Lyapunov clags of surfacel, that I 18 ragular,
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and that the functions pi(x), qi(x). ti(x). ¢ ¥ X Vvelong to certain clus-

ses of functions which are more general than the clagses of functions
corresponding to the classical Dirichlet problem. ¢, 4. Oleynik has proved
existence theorems for a similar but more special Dirichlet problem. The
authors of the present baper prove the existence and uniqueness of a
classical golution of the Dirichlet problem formulated above, Their
existence is proved by the method of potentials; explinit $0lutions are not
given, Fo}lowing this, they disiuss the Neumann problem: “x/
Liu = £ (x) in 841 Lyu = £,(x) in 8y1

ou du
(p, on * hU)Ir -9, [U]lc - ¢ [P "5;;]
Also for this boundary problem, the authors prove the existence and uni-
queness of a classical solution. Finally, they solve the Nrichlet prob-
lem in a general way and study its relgtion to the classical solution. An
appendix gives the explicit form of some theorems that were implicitly
used or derived in the paper. The authors thank A. N. Tikhonov for dis-
cussions of the results obtained, There are 6 Soviet-bloc referencas.

SUBMITTED: July 2, 1960
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IEffﬁ' ?Z'A.; SHISHMAREV, I.A,
R ..igenmnotion froblem for the operator Lubediv[ p(x)n;mdl u)~g{x)u
naving discontimens toefficionta. 8ib, mht, ziur. 2 1mo.4:520~
536 n Wz '6l, (MIRA 1439)
(Edgerfnationa)
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AUTHOR: I1'in, V.A.

et et e

TITLE:s The solvability of the problems of Dirichlet and Neumann for
a linear elliptic operator with discontinuous coefficients

PERIODICAL: Akademii nauk S55R. Doklady. v. 137, no. 1,1961, 28-30

TEXT: Let the (N-1)-dimensional surface C homeomorphic to the sphere 1ié
in the open N-dimensional region g with the boundary r, and let it divide
g into the subregions g, (in C) and g, . Let the open regien T gontsin

g + [ ir the interior. In g + [ the author considers the Dirichlet

problenm N 2 N 3

L1u ) i,;§1 88‘22) D_x;%x—k' v 12-1b§.1)(1) T‘—‘:— i ch)(:)\;-.f(”(x) in g ‘}(
‘ 2), - 3211 ¥ (2 Ju 2 2 |

R P 7w & PP e 0
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