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124-58-6-6330
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 6, p 7 (1’SSR)

AUTHOR: Pugachev, V.5,
\\————_—-—\‘ . . .
TITLE: The General Theory of Random Functions and its Application to
the Theory of Automatic Control (Obshchaya teoriya sluchaynykh
tunktsiy i yeye primeneniye v teorij avtomaticheskogo reguliro-
Vaniya)

PERIODICAL: Tr. 2-go Vses. soveshchaniya po teorii avtomaticheskego
regulircvaniya., Vol 2, Moscow-Leningrad Izd-vo AN SSSR.
1955, pp 403-424

ABSTRACT: This survey, founded mainly on material from previous
writings of the author (Izv. AN SSSR. Ser. matem. 1953, Vo1
17, Nr 5, pp 401-420, et al.), touches upon many of the points
covered in hig subsequent monograph (Teoriya sluchaynykh
funktsiy i yeye primeneniye k zadacham avtomaticheskogo uprav-
leniya [Theory of Random Functions and its Application to the
Problems of Automatic Control ] Moscow, Gostekhizdat, 1957).
The survey contains the following sections: 1) the moments of
random functions (determination and characteristic properties

Card 1/3 of the moments of different orders. the steady state in the
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The General Theory of Random Functions and its Application (cont. )

narrow and broad sense); 2) the theory of canonical expansions of random
functions (the different forms of canonical expansions, including spectrum
analysis in the case of stationary functions); 3) vectorial random functions
(determination and canonical expansion of such functions), 4) the theory of
the linear transformations of random functions (formulae for their moments,
also canonical expansions of a random function obtained from an initial ran-
dom function with known moments and known canonical expansions by means
of a linear transformation); 5) the theory of nonlinear transformutions of
random functions (data concerning the moments and canonical expansions of
a random function obtained with the aid of a nonlinear transformation);

6) a statistical investigation of random systems (application of the theory of
linear transformations of random functicns to the linear transformations
achieved with linear automatic-control systems), 7) approximate statistical
investigation of nonlinear systems by means of the linearization method
(application of the method of canonical expansions to systems described by
nonlinear equations, with subsequent linearization) 8) a statistical inves-
tigation of nonlinear systems (application of the methods of Section 5 to
nonlinear automatic-control systems) 9) design-engineering problems in
automatic-control system design (a short survey of the work that has been
dene in this field) 10) outlook for the development of statistical methods in
Card 2/3
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The General Theory ot Rardom Funcrions and its Application {cent. )

the theory of automatic control {(an enumeration of problems requiring further
development). Bibliography: |7 references

A. M. Yaglem
. Control systems--Automation

. Random functions~-Theory
fathematics~-Applications
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PUGACHEV, V, (Prof-Eng. D Major General) and MARISOV, V, (lecturer,Bach. Tech, Sei,,Engr.)

"Guided Missiles," Krasnaya Xvezda, later reprinted in Skrzydlata Polska
(Winged Poland), No.1l7, pp 8 and 9, 1955

Translation of an extensive summary D 311976, 1 Sep 55

The authors d escribe various kinds of guided missiles, but fail to
supply any details or data, Anti-aircraft guided missiles are kmrtm briefly mentioned
and there is no word about two-stage missiles or air-to-air missiles., No particular
missile is specified except the B-61 "Matador",
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: - S Call KR: AF 1128825
Transactions of the Third All-union Mathematicel Congress, Moscow, Jun-Jul 56,
Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp.

Pugachev, V. S. (Moscow). On the Transformation of
Entropy of Random Function During the Linear Transformation
of Random Functions.
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"Condition and Protlems of Development of fandom Functions and Probability Methods
of the Theory of Automatic Control,"

;=20 Octoter 1956.
Avtomatika i telemekranika, No. 2, p. 182-192, 1957,
9015229

paper read at the Session of the Acad, Sci. USSH,on Scientific rroblems of Automatic
Production, 15-20
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Abstract

Referat Zhur - Fizika, No 5, 1957, No 1078k

PUgachev?V.S,

Not given

Application cf Canonical Expansions of Random Functions
to the Determination of the Optimum Linear System.

Avtomatika 1 Telemekhanika, 1956, 17, No &, L39=499

The author treats a generalization of the theory of canoni-
cal expansion of random functions, previously developed by
him, and the application of the theory of canonical expan-
sions for the finding of a general solution of an equation
that determines an optimum linear dynamic system, using the
condition of minimum rms error.
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PUGACHEV, V.S. (Moskva)
Posaible génoral solution for problems on determining optimum

dynamical systems. Avtom. i. telem. 17 no.7:585-589 J1 Eagﬁh 9310)

(Mathematical physics) (Mechanics, Analytic)
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B Ccall Nr: QA273.P83
‘AUTHOR: Pugachev, V.S.

[ i A SO

JTITIE: Theory of Random Functions and Its Application to the
Problems of Automatic Control. (Teoriya sluchaynykh
funktsiy 1 yeve primeneniye k zadacham avtomaticheskogo
upravlenian

PUB. DATA: gosudarstvennoye izdatel'stvo tekhniko~teoreticheskoy
1iteratury, Moscow, 1957, 659 pp., 8000 coples

ORIG. AGENCY: None given
EDITOR: sobolev, 0. K.; Tech. Ed.: Gavrilov, S. 5.

PURPOSE: The book is intended for seientists and engineers deal-
ing with automatic controls and with the automatization
of varlous branches of production.

COVERAGE: The monograph 1s a systematic presentation of the applied
theory of random functions and of probablility methods of
the theory of automatic control. The author thanks
Andreyev, N.I., Merkulova, Ye.P., Sedov, v.D., Sobolev,0.X.
Card 1/2“ and Pugacheva, I.V. The book deals with Russian
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Theory of Random Functions and Its Application to the Problems Cont. )

contributions. There are 56 references, 44 of which are USSR,
7 English, 2 German, 1 French, and 2 translations into Russian,

TABLE OF CONTENTS
Foreword S-1L

Ch. 1. Probability of Events and the Properties orf
of Probability. 15-29

Random phenomens. Subject of the theory of
probabllities. 15-19

Experimental foundations of the theory of probabilities,
Frequency and probabllity of events. 19-22

Addition thecrem of frequencies. Principle of addition
law of probability, 22-24

Card 2/26
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103-7-3/11
DOSTUK’V, BJGO’ EUQ‘_AQ[&A‘Y_._LSA_J(HO.CO')
The Equation to Define a Probability Distribution, of the Integral of a
System of Ordinary Differentisal Equatiors with Random Parameters
(Uravneniye, opredelyayushcheye zakon raspredeleniya integrala sistemy
obyknovennykh differentsial'nykh uravneniy, Russian)
Avtomatika 1 Telemekhanlka, 1957, Vol 18, Nr 7, pp 620 ~ 630 (U.S.S.R.)

A general equation is derived, which determines the probability density
of the integral of ordinary differential equations which contain random
parameters, A possible method for an approximated integration of this
equation is shown., This method is useful for computation on calculating
machines, After determination of the integral-distribution law; all ns-
cessary integral moments, and especially their mathematical expectation
as well as the correlation matrix can be determined according to the
ordinary formulae of the probability theory. The method given here ma
also be applied for differential equations which contain random functions
For this purpose all random functions contained in the equations are to
be approximated by finite sections cf the canonical disintegration. The
method is applicable to any system of ordinary differential equations
undsr the following condition, - all functions containd in the equations
are steady with respect to unknown functions and occasionally have steady
derivations towards all unknown functions. In consideration of the com.-
plication of the necessary computations, the method given here at present
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The Equation to Defi 1C3-7-*/11
0 Ueline a Probability Distribut -
System of Ordinary Differential Equations 'ithigfﬁdzi ;E;a£:§:5:‘L of &

;:rm;::gn Zfosgcoroticalhvaluo 43 a means of a possible initial pcint
new methods of a  pustib
systems. (With 15 Slavic r'rer.nc.:‘)-’-:ti-tical analysis of non-linear

AS30CIATION N o
PRESENTED BY °¢ glven

SUBMITTED 20.9.1956

AVAILABLE Library of Congress
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Pugachev, VY, 5,)(Moscow) 103-11-3/10

A Canonical Representation of Random Functions by Integrals

and their Application for the Determination of Optimum Linear
Systems (Integral'nyye kanonicheskiye predstavleniya sluchaynykh
funktsiy i ikh primeneniye k opredeleniyu optimal'nykh lineynykh
sistem), ’

Avtomatika i Telemekhanika, 1957, Vol. 18, Nr 11, pp. 971-984
(UsSR)

The problem of the canonical representation of random functions
consists in finding the expression of any random function of the
simplest type, viz. a random function the values of which at
different argument-values are not in correlation with one another.
This random function with a mathematical zero-expectation and
values which are not in correlation is called "white noise"
irrespective of the nature of its argument. The theory of the
canonical representation of random functions by integrals and
their application for the determination of optimum linear oper=
ators is here dealt with. A formula for the function of the weight
of an optimum one-dimensional linear system is derived for the
case of an infinite observation integral (infinite system
memory), where the observed random function is a result of the

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5"
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‘4 T2ncnical Representation of Random Functions by Integrals 103-11—3/10
i their Application for the Determination of Optimum Linear Systems.

bassage of the "white noise" through a certain linear system.
In special cases the well-known formulae by N. Wiener (New York
1949) and R. C. Booton (Proc.IRE, Vol. 4o, Nr 8, 1952) are ob-
tained from the formula mentioned here. There are 6 Slavic
references.

SUBIITTED: Harch 11, 1957

AVATLABLE: Libvrary of Congress
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o iy
—— s mR T, v, T, Leewiorroocr rews, el
"New Methods of Detecting and Reprcducing Signals in the Presence cff
Interferences.”
scientific report presented at the Plenary Meeting of the Departmnet of
Engineering Sciences, Acad. Sci. USSR, 15-17 June 1558,
(vest. AN SSSR, 195%, Ho. &, pp. 57-08)
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AUTHOR : Pugachev, V.S. (Moscow) 103-19-6-2/13

TITLE: 52?3?5Tﬂzttvn—vf the Optimum System According to Any Criterion

(Opredeleniye optinel'noy sistemy po proizvol'nomu kriteriyu)

PERIODICAL: Avtomatika i telemekhanika, 1958, Vol 1§, Nr 6,
pe 519 - 539 (USSR)

ABSTRACT: The present paper gives a2 method for determining the coptimum
operator A according to any criterion of the Bayes type (or
a conditional Bayes criterion) according to formula (1) for
the case where the observed accidental function % and the signal
W to be reproduced are expressed by the formulae (3) and (4).
In this connection it is assumed that the accidental vector-
~function{  X(t), Y(s)] is normally distributed and statistically
independent of the accidental vector (01,..., UII)’ On that

occasion it can be assumed without loss of generality, that the
mathematical expectations of the accidental functions X and Y
identically egqual zero (References 1,2). The arguzents t end s of
the accidental functions are assumed as any scalar or vector
variables which may in special cases possess several disereet
Card 1/2 componernts. Therefore the theory here given may be applied to
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"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R00134'353000“7.-§M o

Determination of the Optimum Systen dccording to Any 103-19—6—2/13
Criterion

scalar as well as to vector functions. In order to be eble to
use them in vector functions, it is sufficient to consider

the component of every vector function as a scalar function of
its arguments and the number. In this manner the method here
given may be used for deternmining the odtimun system in unidi-
mensional as well as ir multidimensional systems. As formula (5)
shows it is sufficient for ihe solution of the problem posed to
find a certain operator. A which guarantees the minimum of the
conditionael mathematical expectation of the function r with rew
gard to the observed accidental function Z for every possible
realization of the accidental function 2 (except some realiza-
tions with a zero-sum of the probability of occurrence)...
formula(6). The problem posed zere is solved in a general fornm
according to the method of the canonical decomposition of acci-
dental functions. This method yields a sufficiently simple
algorithm for finding the optimum operator., There are § references,
5 of which are Soviet.

SUBMITTED: December 16, 1957
Card 2/2 1. Servomechanisms--Mathematical analysis
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PUGACHEV, V.S. (Mogkva)

Solution of the basic integral equation of the statistic theory

of optimum systems in the finite form. Prikl, mat. i mekh, 23

no,1:3-14 Ja-F '59, (MIRA 12:2)
(Integral equations)
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PUGACHEV, V.S. (Moskva)

Muthod for determining eigenvalues and eigenfunctions for a cerfain
class of linear integral equations. Frikl. mt. 1 mekh. 3-23'3'
527-533 My~Je '59. .(xIRA) :
(Integral eq_uations) (Eigenvalues) (Bigenfunctions
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sask I BOOK +.PLOITATION SOv/ 4478

Pugachev, Vladimir Semenovich

Pugachev, via®- 7" 77

Teoriya gluchaynykh funktsly i yeye primeneniye k zadacham avtomaticheskogo

upravleniya (Theory of Random Functions and Its Application to Problems of

sutomatic Control) 2nd ed., Treve and enl. Moscow, Fizmatgiz, 1960. 883 pe
10,150 copies printed.

71.: O0.K. Sobelev; Tech. Ed.: N.Ya. Murashove.

~mpagE:  This book 1S intended for scientists and engineers working in the field

* gutomatic control and automation of production in various branches of en-

ginesring. It may also be useful to specialists in radio engineering and other
rschnical fields involving problems of transformation of signals which contain
awseful information as well as noise or interference.

COVERAGE: The book systematically presents the applied theory of random functions
and also stochastic methods of the theory of sutomatic control (statistical dy-
namics of automatic control systems). After a brief treatment of the basis of
the law of probability, the fundemental concepts of the theory of random functions
ars considered. A presentation of the general theoIy of linear systems is given,
Methods for investigating the exactness of linear and nonlinear systems are con-
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AUTHOR: _ Pugachev, Vis:¢$goscow)

TITLE:  Metbod for Determining Optimal System According to the
General Bayes' Criterion

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Bnergetika i avtomatika, 1960,Nr 2, pp 83-97 (USSR)

ABSTRACT: This paper was presented on January 10, 1959 at the
Seminar on Probability Methods in the Theory of Automatic
Control at the Institute of Automation and Remote Control,
Academy of Sciences USSR, The method was also described
in a paper presented at the Second Prague conference on
the theory of information, statistical solutions and
random processes, A method is presented for
determining the optimum system from the general Bayes'
criterion when the observed function and the signal %o be
detected or reproduced depend on a finite-dimensional
random vector U with additive noise, with distribution
normal and independent of the vector U. 1In certain cases

Card the vector U has an infinite (denumerable) set of
]Jlé- components. A special case is the previously published
‘ (Ref 1) method for linear dependence of the observed by//

SSYLimen e C e e i R Pt Ce At et b B T — 5 7 -
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function on the vector U. The method is also applicable
to cases where the observed function may be reduced to the
sum of a certain function of the vector U and the
independent normally distributed noise by a non-linear
transformation independent of the vector U.
1. Statement of the problem. The general problem of
determining optimal systems intended for detection%and
reproduction of signals in the presence of noise may be
formulated as follows. From the results of observation of
the random function 2 (t) in a certain region T of the
measured argument, t, it is necessary to find the best
estimate in a certain sense W¥%(s) of the signal W (s),
statistically related to 2Z (t). The theory presented
here is applicable to the most general case when the
arguments t and s are arbitrary scalar or vector
variables (or even elements of an arbitrary abstract
space)., Aside from problems of automation and electronics

Card the method is applicable to analogous problems in other

2/15 fields of science and engineering, for example weather
prediction, detection and investigation of earthquakes on
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a background of continuous oscillation of the earth's
surface, determination of orbits of artificial satellites
and cosmic rockets from results of observation, etc.
In particular the theory gives the possibility of
finding optimal multi-dimensional automatic systems
having an arbitrary number of inputs and outputs. The
region T of observation may be a discrete set (discrete
system) interval or set of non-overlapping intervals.
The following conditions are assumed in the method
described for determining an optimal system from an
arbitrary Bayes' criterion of the form of Eq (1.3):
(a) the vector U is a finite-dimensional random vector
with known probability demsity f (u). (b) the vector
random function X (t), ¥ (s) has a normal distributicn
and is independent of the vector U. (c) For each
realisation 2z of the observed function 2Z there exists
such a function W% s) that for an arbitrary function
W (s) the inequality (1.4) is satisfied where M[Xlz] is
the conditional mathematical expectation of the quantity
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X for the given realisation 2z of the random function
Z. (d) For all possible values u of the vector U

the function (Q(t, u) may be represented in the region
of observation T by an expansion in characteristic
functions of the random function X.

Condition (c¢) is sufficient for the existence of a non-
random operator A such that the estimate (Eq 1.95)
satisfies the condition of the optimum (Eq 1.3). This
condition poses certain restrictions on the class of
functions #, and to which the present method is
applicable. In the majority of practical cases this
condition, as well as the others, is satisfied.

2. Method of solution of the problem posed. After
deriving the method the author concludes that it is
applicable to certain problems in which the noise is non-
additive and has a non-normal distribution. It is also
applicable to certain problems in which the vector U

has an infinite (denumerable) set of components,

3. Convergence of the process. In this section the author
demonstrates convergence of various integrals and series
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employed in the derivation of section 2.

4, Examples of application of the method. Five examples
are considered.

5. Conelusion. The algorithm given by the method may be
used for the numerical determination of an approximate
optimal estimate of the signal using digital computers.
The development of compact high-speed computers will
permit the construction of real systems employing
numerical procedures. The basic difficulty in the
practical realisation of optimal systems is usually the
absence of information on the a priori distribution of
signal parameters, i.e. the probability density f (u).
The above method for estimating the vector U in each
operating cycle of the system and for constructing the
estimate of probability density f (u) from estimates of
the vector U obtained during the preceding cycles of
system operation enables this difficulty to be overcome.
This gives "learning" systems, which will approach closer
and closer to the optimal system in each cycle of operation.

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5"



JSToasss Ted1130078 ay eprof FuTIPINITEO U unuﬂﬁ%nﬂﬂizo
Zupiernaree puv FUTIepSE TROIIWRUILE ¥ JO sun3IoeINIL,, = ‘Y A ACTINEA
LaustRIMEEIEITe] JO A3TTIqMIe D3IwNag,
- 'y 0 'YAQLEVHE VW ‘°T ‘TR ‘IR cey cp ‘uDIEEVE ‘°€ *Q ‘XDISADILOSA
JTTAAS ap3wEOINg ™vBIe Jo Aiosyy oYy Jo PUSCRIN, = e su1 'NINJASD
JL10308fwr3 Jo odiy 30
woTIwNImIeIop eATAWIITVYTD pUW pea3sks JUPUTT JO #3001 JO Kioyoefely
iy PuiaTUsdio Jo SPOTIM, - ¥ °D 'MOTMEEE TR ‘4 "X “ATRMOCOES
-na:-:i._ tworonu JO egn eqY A uoyjzonpald Jo
armos Teatuqoed 103 smmswddy, - Y A I TNGANEFYX P W T UYEIR
Arddns JoADE noTOUOIN®
QITA seULIp DTIIIOTY WAL BulwaIeIT JO B9 ‘A

-:-nn»ﬁ- F3st, ctL ]
(41 sevEord uoIvEIeA JO woTaNTOs 103 ben ITAUY pUR sxozEldo
C v corimpIwy ST AT T o +q mEERII T ‘¥ ‘XINBAOEIWE

!
1
!
|
1

JHOTITTINS
T o473 HIGA yzosks TOIUCD IPJwEOINE JO
eysogieks puw satkTwWOY, - X ¥ SINEAOOIOE PUY °8 ‘d AKIALYS
ng N3 DIZTRGSIVA N A KTHREVE R Y oavE A X T AONIRADGION
WLouTHT>
Jne 203 UOTITTYBT SATITWOTTEL 30 UOTIWMTTTIN
‘m +p vA 'RETYORTTUY ‘°8 ¥ ‘XDIBAOOVNS
2TRINIXTE Juo Tparivy

stygown SugiuTnorwd Jo P

FUTETR JO TOI3TOI DIV

gy 203 Xioa 30 sqTneel 'owOR,
~341nm Jo uotaTzedmod Jo [OIu0D ajawmoany, - ‘Y 1 ‘AOMVAOALS VI
IR~ TR {TY CY ‘romvE fTh °1 GEeLT, T K K .EEQMHE
kd
Toeadg, ~ W A SXDIENIESR
JSE21848 Ta1IN0D ol ppidiyiid
30 KarTemb eyl FujaeBTIsIAUT JO KPONISN POTIVA, - *1>7 ‘yAIOTOM
LI293800Q ap3ouPes YO BDQONTIET Jtoq3 puw BUTITA so¥RIRIR]
s(PUe IR GITA DEIOT JO 513487302505 DYIVRAG, = VW ‘lVIUKATOY
o 560 o3 T
seotAsp AvTar Je Atosmy oui Jo Juomdorassp oW, = R *A ‘XDISKIOON
-nnaouﬂh uogyonpord PuisvooIne 2ol se3eke
o33003 BIIX3 SO $EVID 72T U JO TOTIINIIFVOI 30 satdousad,
o +g °g ‘KXGUI0A TU® ‘A ‘B (AORICHDN g tp AOWES 0 cA OTTIRIND
B Sihad
s 20 sloasTred oy 1IN TOTITUNS paAIDORO FWI FO TOTINLIX IWOUTT
e Eata meynds miT(M0 Y3 FETHTTAIST 30 PORIM. - i novrd
naquds IwSUTT

30 wyeouIRAs Jo SIOTAIE BT, - °d X AOIOd
L Tox3mos

SuIGINA-IITIOR 3O GOTIPTISAL ITIWIIM JO ¥4I

CIA-RDP86-00513R001343530007-5

~tou TOI3003 ITIVTING

u«uﬁﬁ_-uo udd«nnuouuﬁa.. Ec»:suu Eapﬁnnﬂ.-n.nub ﬁNE
LFE9aRke Teouiluow T TROUTT JO UOTININITER
ays 81 uogqsoTIeiu 837 puT ardyouiad 3OVILUAUT OWZ, - K og ! p0uIRA
-uﬂﬂuh- sendcy 30 sTosyIuLY TRITIFIIWIG, - g A ‘Aol
L piejomuied jo edaved
WA TWISIVY KITA uotzwrndar dizwERINw JO yemi8ig, = "M D fITNGA0ULO0
Jake
TeoTEmGs ATESS BT 3o uoTIwmOITE
sotdicusad ewog, - K ‘A 'AIELLED
Rouigows PUiIvTRITed TWMERTR Jo
sEM 0g3 WITA TITE S¥q FRONEIIN0D @ UO twiom peTIal Jo FwjaImd Jo
tozanes spavmmne Jo =sks, = o1 “A NEINEER TS °§ N ATXVIOXIR
LFIWITRAE atpotsad o gzasoturvd 973 WITA UOTIVIRIaL
uwunﬂ.«usuo uwqsks JO UOTIVIAI M3 guptestid, = I ‘nX SINOER
..n..u.w.,nuuﬁﬂuu«vlg:c

30 Toy3oNIIOCD Jo STWIITAL, ¥ A U TN
Lyuaarks toyswindar sj3wmoane

WP sIUTINAT PIYFTLAVID J0 woqoexd en3 Fugutonnol, = ‘A A [Besl: 40
JEa1s4s AuITRMAVITHTIS JO A11ovmd ey Suiswalduy

30 favriqiesod eyl pww coxapusy UOIIONTUAR, - ‘N A ‘JINEATIAVEXDU
..aﬂu;u yoy3 TN FUOTIVITUTIEID

<jaTnE Jo ammidniag WI 30 ga7aiIvITRd oug, = A K ¢ ARTZ IR
Lonbiunoel T TP POV £Ia 047 JUICINSVITITIY

Teizasnpor,, = Y CWEATANI T P WY GONLADTEESE Y8 cn AoT™
W\ (3103 233TTONE

30 wolske guyen{pu-Jree © 3¢ uotIRdTIaLT 1T, ~tewy 'Y ‘CIET

06/15/2000

stogs 3O toljwsTEIado fm uejsonpazd
rai&woy 30 seisde Suyziudio 3O

opo> 1anep VT

*USSN APICON ‘0L5T TRe §-une G2 ‘rodauo
Jiswemoiny SO UOTIRIAPSS iUl su3 Jo weasPucy 13UL 39 U3 ng.vvucvazh oy ovaﬂ&-w

"APPROVED FOR RELEASE

CIA-RDP86-00513R001343530007-5"

06/15/2000

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 06/15/2000

b3 iyis F 4T

CIA-RDP86-00513R001343530007-5

- ”
g 3
i T
- oy
End W - T,
. e I
s { ol . S ~
- rao
- . . =
L - T e ¥ A
- i
‘ . ——vere
- -
~ - 1
el
./.
T e PEA AR LBk 1 Rt AT ST e

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001343530007-5"

'7 - i
' [ )
- j
e it & * ’
-~ -~
.. -
5 —— .
- —

R ¢
ED

£5



| 00 CIA-RDP86-00513R001343530007-5

TRAPEZNIKOV, V.A., akademik, glav. red.; AYZERMAN, M.A., doktor tekhn. nauk,
red.; AGEYKIN, D.I., kand. tekbn, nauk, red.; ARTOBOLEVSKIY ¢ I.1.y
akademik, red.; BATRACHENKO, L.P.; inzh., red.; VORONOV, A.A., doktor
tekhn, nauky red.; GAVRILOV, M.A., doktor tekhn, nauk, red.; DIKUSHIN,
VoIo; akademik;) redn; KARIBSKHg V.VOQ kanda tekhno n&ﬁk, red,; KDGAN,
B.Ya., kand. tekhn., neuk, red.; KRASIVSKIY, S.P., red.; KULEBAKIN V.S.,
akademik, red.; LERNER, A.Ya., doktor tekhn. pauk, red.; LETOV, A.M.,
kand. tekim. nauk, red.3 MEYEROV, M.V., doktor tekhm, nauk, red.; PET-
ROV, B.N., akademik, red.; PUGACHEV, V.S., doktor teklm. nauk; red.;
SOTSKOV, B.S., red.; STEFANI, Ye.M., kand, tekhn. nauk, red.; KHRAMOI,
A.V., kand, tekim, nauk, red.; TSIPKINg Ya,2., doktor tekhn. nauk, profey
red,; CHELYUSTKIN, A.0., kand, tekim. nauk, red.; CHILIKIN, M.G., doktor
tekhn, nauk, Ted.; NADMOV, B.N., kand. tekhn. nauk, red.; KASHINA, P.S.,
tekln, reda

[Transactions of the International Federation of Automatic Control,

1st International Congress, Moscow, 1960] Trudy I Mezhdunarodnoga kon-

gressa Mezhdunarodnoi federatsii po avtomaticheskomn upravleniiu. Mo-

skva, Izd-vo Aksd. nauk SSSR. Vol.Z. [Theory of discrete systems,

optimal systems, and adaptive automatic dontrol systems] Teoriia diskret-

nykh, optimal'nykh i samonastraivaiushchikhsia sistem, 1961, 996 p.
(MIRA 14:9)

1, International Federation of Automatic Control, lst International

Congress, Moscow. 1960, 2. Chlen-korrespondent AN SSSR (for Sotskov)

(Automatic control)
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AUTHOR : pPugachev, V. R (Moscow)

TITLE: in efficient method of determining the Beyer solution

SOURCE: Conference on Information Theory, Statistical Decision
Functions, Random rrocesses. 2d, Prague, 1959.
Transactions. Prague, Czsl. Academy of Sciences, 1960. 843p. {
piblio. 531-540 - {f’

TXT: An efficient Beyer solution to the following problem is

determined for the case where the observable and estimable random
functions depend on a random vector U with a finite nucber of dimensions.
mhe vest estimate W'(s), s&S of the random, functions W(s) has to be
determined according to the Beyer criterion. The "loss function”

r(¥,w*) is a given function, or 2 functional of W and w*  z(t), teT is

_an observable random function. 2(t) = J(,0)+x(t), w(s) = ¢(s,0,Y(s)) is
valid. \p(t,v) and ¢(s,u,y) are given functions. The random vector U
with a finite nuamber of dimensions is characterized by the "probability

measure" Pn. The determination of the Beyer,solution reduces to the

card 1/3
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determination of the operator 4 in w¥ = AZ. W™ has to oe determined from
the results of the observation of the random function 2. The
mathematical expectation values X and Y can be set equal to zero without
1o0ss of generality. The linear functionals :L(1') satisfy the conditions

{
Q")xﬁ = 6,,. ’ (2 ) 2 ) \T

1 Y
and () = D Q(r )]\x(tv )
, (2.3)-

Dy is the dispersion of the random quantities V;, and Kx(t,Tﬁ is a
correlation function of the random functions. The points x and y are
points contained in the set A. The algorithm found here for obtaining
tne Beyer solution can be applied also if some or all components of the
vector U are not random quantities but merely unknown quantities. A
sequence of estimates Wn (which minimize an integral of type
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1Z, W) = [r(p(s, u, A2 — o)), W*) X
4
chp{L(u)Z—J‘»ﬂ(u)}dP,. ) (2.17))

converges towards ¥W. The optimal éstimate of ¥%"is a function of. the \f/

variable s and the random quantities hp. o_must be determined by directly

minimizing an integral. If Efand ¢ are linear with respect to U, then the
vector 4 of the Beyer solution is a linear operator. The case with
non-random vector U with any component is the limiting case of the normal
distribution of U if the dispersion of its components increases without
limitation. The present method of determining the Beyer solution is
sufficiently general and solves various problems of the optimal
observation and reproduction of signals in the presence of interferences.
ASSOCIATION: Akademiya nauk SSSR. Institut avtomatiki i telemekhaniki

. (Academy of Sciences USSR, Institute of Automation and

Telemechanics)
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TITLE: A method of determining the optimum SySTEMm with 2

ncn-linear dependence of the observed function on
the signal parameters

SOURCE: International Federation of Automatic Control. 1st
Congress. Moscow, 1960. Statisticheskiye metody issle-~
dovaniya. Teoriya struktur, modelirovaniye, terminolo-

giyas obragovaniye. Moscow, Tzd-vo AN SSSR 1961, 29_39°/t//

TEXT: In an earlier paper (Ref, 53 Doklad na 2-y Prazhskoy Konfe-
rentsiit po teorii informatsii (Paper Read at 2nd Prague Conference
an the Information Theory) 1959), the author gave a method of de-
termining the optimum estimate of W* of the signal W from a given
realization of observed function Z for the case when

72(t) = @(t, U) + X(t) (2.1)
and w(t) = P&, Uy Y(t)); (2:2)

N Sy e
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where W(t, U) = given function of time t and a random parameter Uj

W(ty, U, Y(t)) = also a given function of t, U and of a random func-
zion Y(t); X(t) = a certain random function, representing the sum

of an "irregular" random part of the signal contained in Z and

noise, the random vector function X(¢)5 Y(t)] having a normal dis-
tribution and being independent of the random vector U. In the pre-

sent article the author considers determining the optimum system k*//
from the criterion of the probability minimum +that the error will

exceed certain given limits, i.e. the case when the system has to
determine the scalar paramneter of the signal U; so that W = U, W5=

. 7U*. Such a system is shown TO be equzl to a sysield for dstermin-

ing a two-dimensional parameter of the signal, opilmun from the

view peint of minimum probability of the modulus cf error gxceeding

a given lower end value a of the admissible error range: The method

of Ref. 5 (Op.cit.) results in the following algorithm, according

to which the optimum system reproduces W* of signal W Irdom & given
realization of input function 7: 1) Linear operators Alo) and L(u)

have to be determined. These operators mus?t satisfy

| AO)E (8, 1) = Ky les 9y (5€D) (2.3)

Card 2/5 /

E:Larsz'v:' D T L T oy -
e P A S e e e e g e e e et
TR MO AT R R B DRSS Tl K

K = A - R R R AT - LS - T
S R T e B i s T N L bt TR S P e ) N e Do S S A R ST 25 i Ot

A "
PPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5"



"APPROVED FOR RELEASE: 06/15/20 CIA-RDP
-, . oo - -

R 2R N e B e T R S B R B I i D
’ s M ~ el — e

32583 ' |
s/565/61/063/200/051/011
& method of determining the optimum ... D201 D305

LVU)TKX(ts T) = (f’(tv u)? (*GG_T), (244)

where Kx(t, 1) = the correlation functions of random function X;
(Kyy(s, t)) = the mutual correlation function of random functions

Y and X: T = the interval of time during which function 2 1is app-

lied to the input of the optimum systemj S = instant of ending the
observation of function 2. 2) Functions (2a) have to be determinedzl/{//

3) Function W*(t) has to be found so that it satisfies for the mi-
nimum of integral
©

(2, W*) = S r(YP(s; u, A(O)Z - w(u)), W*) x f(u)exp {L(u)z -

-3 B(u)} du (2.10)

for a given realization of function gz, function f(u) representing
the probability density of random vector U. To solve the problem of
signal detection in the presence of noise, the above algorithm may

Card 3/5
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be used assuming

B %
0 for W=10, W.<corWgO W>c,
(W, W) = {1 for W 0, W < C; (6:1)
. 2 for W=uU; W > ¢Cy

where A is unity in the case of the oriterion of an "ideal obser-
ver" and an indetermined parameter 1in the case of the Neuman-Pear-
son criterion. The basic difficulty in using the above algorithm
for designing real systems in the absence of knowledge of the
apriori probability density of the signal parameters f(u). This dif-
ficulty may be overcome using the samne algorithm for determining
the evaluation of probability density f(u). As a result, a system
ig obtained which will store the experiment and with every cycle
approaches nearer and nearer to the optimal,; i.e- the self-teaching
system. Such a system 1is designed by applying the above algorithm
to every step of the system operation. It is stated in conzlusion
that the suggested method of determining an optimum system 1is quite
universal and makes it possible to determine with great efficiency
the algorithms of optimum systems designed for detecting and repro-
jucing signals in the presence of nolse. The method is easily adop-

Card 4/>
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ted in cases when noise is non-additive and not normal and may be
used for a real system design provided the designer has fast compu-
ters at his disposal. The method defines also the 1limit theoretical
possibilities of systems for given conditions. A discussion follow-
ed, in which the following took part: V.S. Pugachev (USSR) and G.P.
Tartakovskiy (USSR). There are 1 figure and 11 references: 6 Soviet-
bloc and 5 non-Soviet-bloc. The 4 most recent references to the
English-language publications read as follows: D. Middleton, Journ.

Appl. Phys., V. 24, 1953; D. van Meter and D. Middleton, Trans. IRE
PGIT-4, 1954; D. Middleton and D. Van-Meter, Journ. Soc. Indust. ’
Appl. Math., v. 3, 1955, V. 4, 1956; K. Winkelbaner, Trans. I. Pra-
gue conf. Inform. theory, 1956,
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__PUGACHEV, V.5 (Moskva)

Use of the theory of Markov's processes in the ana}ysis of t.hfa

accuracy of automatic control systems. Izv., AN SSoR.TOtd. tekh.

nauk. Energ. i avtom. no.3:46-57 My=Je V61, (MIRA 14:7)
(Automatic control)
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and the set of values on whish tchey are tc Dbe represented by the
sanonical expansions constituies & regicn oT finite set of regiong.
the sclut:ion leads o & system of homogeneous linear integral
equations. 1+ is stated that the following propesitions can be
demonstrated bs standard procedures of the theery o€ linear
integral equations with symmetrizal kernel, 1€ the zystem of
characteristie funct ions of the kernels is somplate, all

The theery of dsteztion and estimaticon. ..

~haracteristic values are fanite, real and non-negative. For real
kernels there 1is at least cne real scluticn for sach charasteristic
value, The sclutions corresponding to differant charasteristt

values are srthegonal, if several linearly independent sgiuticns
correspend te a given charasteristis vzlue they <an be

erthogonelized by standard metheds, The articzle does nol

investigate the question of the existence of characteriztis

functions, bat it ig stated that in many zases of practical

impcrtante they do exist, such as in the case cf stationary random
funstiong, An example is given ef t1wo staticnary random functicns

of a scalar wariable heving rational speciral densities, Thke D/
article then passes +o zonsideraticn of the problem of detezting g ~

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001343530007-5"



"APPROVED FOR R
ELEASE 06/15/2000 CIA-RDP86-00513R0013435300
07-5

F UG/] C/7f// V S |

,,.,—-——-—"‘-————4——-— -

“ransactions © of. the Sixth. conrerenoe (Gont Yo SOV/5371

=, Knrtvelishvili, N, A,a Problem or Gptimmm,nesime in an A R
T Energetio System e _ 2a3 -

L 1&2;" Levin, B, R., and V 8. Rezano Investigation or '.rra.ns-'
t ‘mission Capaocity of mltichannel Syatema With Considera.- :
al gtructure. of the Source . i - 215 -

R “tion of the- Statistict
43, Leonov, v, P. Forming-l?ilter Problem and Optimm R
SRR Linear Systems W . 223 -
4}, Manevich, D, V. -On the Repetition of Groups of.' Event;s R
B s ooin g._Scheme With Vari able Probabilities - 225
(IRTIER -1 Mikhalevich, V. S.s. and A. V. Skorokhod On the Statistics

. 7. ;of Certain. Processes 229:«

. Pugachev, V ‘g, Methods for Solving & System of In’cegral

. TEqQ mcountered in the Determination of - Optimm L

Multidimensional Systems ' . sETT ";,23 :

\ ,

. pransactions of bthe 6%h Conf. on Probability Thsety apd Mathematical Statistics and
.snsional Spaces held in Vil'nyus,

onoof the Syrposium on Distributions in Infinite-Dixz
Y 5-10 Seo '60. Viltnyus ,Gospoutizd © Lit SSR, 1962. 493 Pp- 2500 copies printed
- __,,____....,.-—-————-—-—-*-““""" S, T

e e e e e T

APPROVED FOR R :
ELEASE: 06/15/2000 CIA-RDP86-00513R0013435300
07-5"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5

A R AT ST R R U R e ) P S R S SRR N A A IR SR e e

PUGACHEV, Vladimir Semenovich; SOBOLEV, 0.K., red.; MURASHOVA, N.Ya.,
tekhn. red.

[Theory of rendom functions and its application to problems of

automatic control]Teoriia sluchainykh funktsii i ee primenenie

k zodacham avtometicheskogo upravleniia. Izd.3., ispr. NMo-

skve, Fizmatgiz, 1962. £83 p. (MIRA 15:12)
(Automatic control) (Functions)
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PUGACEEV, V. 8,  (Moscow)
"On the Theory of Detection and Estimation of Signals Illustrating
tkeir Rendom Functions.”

report presented at the 3xd Prague Conference cn Infprmatian Theory, Statistical
Decision Funotions end Rendom Processes, Liblice, Czechoslovakiam, 4-1l Jume 1962,
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: ~ 8/271/63/000/004/017/045 %

. AUTHOR: Pugachev, V. S.

- TITLE: Methods for the solution of systems of integral equations encountered
in determining optimal miltidimensional systems 14 -

PERTODICAL: Referativnyy zhurnal, Avtomat.ﬂca, telemekhanllm i v:ych:.shtel'naya
tekhnika, noe 4, 1963, 43, abstract 4A270 (Tr. VI Vses. soveshchaniya
po toerii veroyatnosti i matem. statistike, 1960; Vll'nyus, Gos, izd-
vo polit, i nauchn., LitSSR, 1962 233-237)

i TEXT: A solution is derived for systems of linear integra.l equations of the

first type which determine the weight functions of an optimal system in a class of

linear systems, according to the criterion of the minimum of the average square
error. The solution is given for two examples: l. where the memory of the system

~ coincides with the full time of its operatlon, while interference can be represented

© in the form:
x(t) = f W, 7)Y (7))
t, 7 : '
Here, Y(T") is a vector random fxmction, the components of which are mutually
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, 5/271/63/000/004/017/045
’ Methods fOI‘ the seoss a

‘uncorrelated; 2. the time of operation is equal to infinity, while the components
~of the vector random function X(t) are stationary and stationary~bound by the random
functions; 3. when the memory of the system is less than the full time of its opera-
tion. The author also gives algorithms for solving integral equations for the more .
-general case, in which the matrix of the weight functions W in (1) is determined by -
a system of linear differential equations. There is a bibliography of 19 items.

I. P. ' . : v

[Bbstracter's note: Complete translation/ .
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SERGEYEV, Vladimir Ivanovieh; PUGACHEV, V.S., doktor tekhn.nauk,
prof., retsenzent; LYUBATOV, Yu.V., kand. tekhn.nauk,
dots., retsenzent; KOTOV, V.A., red.izd-va; GUSEVA, A.P.,
tekhn, red. S

[Fundamentals of the instrument accuracy of electromechanical

networks; supplementary to regulation and control devices] Os-

novy instrumental’noi tochnostl elektromekhanicheskikh tsepei

v prilozhenii k priboram upravieniia i kontrolia. Moskva,

Izd-vo Akad. nauk SSSR, 1963. 214 p. (MIRA 16:7)
(Electronic control)
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Pugachev, V, S.; Kazakov, I. YE.; Gladkov, De 1.3 YEvlanov, L. Gs;
Mal'chikov, S. V.; 3ishakov, A. F.; Sedov, V. D.; Sokolov, V. I

Principles of automatic control {Osnovy* avtomaticheskogo upravleniya), Moscow,
Fizmatgiz, 1963, 646 p. illus., biblio., jndex. 15,000 copies printed.

TOPIC TAGS: automation, automatic control, linear control system, nonlinear
control sysiem .

TABLE OF CONTENTS {abridged]:

Foreword - - 8

ch. I. Basic concepts of the theory of automatic control - - 15

Ch. II. Characteristics of linear systems - - 34

Ch, III. Linear elements of automatic systems - - 71

Ch. IV. Structure and methods of detérmining the characteristics of linear
systems - - 121

Cn. V. Discrete linear systems - - 170

Cn. VI. Stzbility and quality of linear systems - - 19k

Ch. VII. Methods of studying the accuracy of linear systems - - 210
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KHRAMOY, A.V. [deceased]; MEYEROV, M.V,; AYZERMAN, M,A,; ULANOV, G.M.;

TSYPKIN, Ya.Z.; FEL'TBAUM, A.A.; LERNER, 4.Ya.; PUGACHEV, V.S.;
IL'IN, V.A.; GAVRILOV, M.A.

Work of the Institute of Automatic and Remote GControl

on the development of the theory of' automatic cgntrgi. during
1964, Avtom. i telem., 25 no. 6:763-807 Je '6h.

1999495 (MIRA 17:7)
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SKLYAREVICE, Akiva Nukhimovich; PUQ%?S?V{>Y.$., dokior tekhn. rauk,
prof., retserzent; FURMARCV, D.S.

[Operztor methods in the statistical dynsmics of autormatic

control systems] Operatornye metody v statisticheskoi dina-

r:ike avioraticheskikh sisterm. Moskva, Nauka, 1945, 459 p.
(MIRA 1€:3)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5"

DT S T SEEL



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5

PUGACHEV, V.S.

Effect of prolonged use of phthivazide on thiamine metab?}ism
in experimental tuberculosis. Probl. tub. 41 no.6:82-86 (ﬁfRA 17:9)

- . Iz xafedry {tiziatrii (zav. - prof. Ts.D. Paprtﬁ?"[iy&vakogo 3
st itdkasusovershanstvovantga vrachey i biokhimicheskoy laboratorii
(zav. — starshiy nauchnyy sotrudnik R.M.Izabclinskaya) Ukrainskogo

instituta tuberkuleza i grudnoy khirurgii.
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PUGACHEY, V.S, [Pubachov, V.5, ]

Bffect of prolonged admiristration of streptomyein and phthivazide
on the thismine content of rabblt tissue and its exeretion in the
urine. Ukr. bickbic. zhur. 35 no.2té3~71 Y63 (MIRA 1725)

1. F.CG. Yanovsky Ukralnizn institute of Tuberculosis end Thoracie
Surgery.
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PUGAC}&JU 5 “ 13-.
g j
in pu-l-!nomI buMIculo 13. VOD. nIEdc ‘dl:-nlo 1 no. 5'498 504 S O 610

1. The 1st Therapeutical Clinic and Biochemical Laboratory of the
F.G.Yanovskiy Ukrainian Institute of Tuberculoais.
(TUBERCULOSIS) (THIAMIHE)
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PUGACHEV, Ya.I.

DU Sntahdid
Correct forms of solutions of Einstein's formulae, Izv.vys.ucheb.zav,.;
fiz. no.l:31-3% ‘6l. (sza 14:7)

1. Krasnodarskiy institut pishchevoy promyshlennosti.
(Equations——Numerical solutions) (Relativity)
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PUGACHEV, Ya.I.

Mikhail Va;il'evich Lomonosov: on the 250th anniversary of his birth,
Izv.vys.ucheb.zav,.; pishch. t;kh. no,6:7-10 '61. (MIRA 15:2)
(Lomonosov, Mikhail Vasil'evich,1711-1765)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5

£9165
5/139/59/000/06/023/03%
24, ¢ 200 E032/E11k4
AUTHOR: Pugachev:'Ya,IJ. |

SRy

- P /4
TITLE: The Use of a Flat Space in the Gravitational Fleld Theory

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1959, Nr 6, pp 152-161 (USSR)

ABSTRACT: In addition to the required Riemann space a second known
space is introduced into the theory of relativity. Both
spaces are considered in terms of the same coordinates.

A number of tensors and tensor relationships are obtained
which are not possible in the usual theory. In
particular, it is possible to separate out from the total
field both the gravitational field, which has a tensor
character, and the noncovariant field of inertial forces
which appears as a result of the transformation of
coordinates, If the auxiliary space is taken to be flat,
then many of the relationships are considerably simplified.
The problem of the choice of the coordinates. is considered,
and a general tensor expression for additional conditions
to the basic field equation is obtained, including a
number of differential identities. Of the two spaces
which take part in the theory, only one can be identified /r/
\
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69165
S/l39/59/000/06/023/03#
B0O32/BE11k
Use of a Flat Space in the Gravitational Field Theory

with the real "physical" space. The other space must be
looked upen as-.an abstract configuration space.

Equally, it cannot be determined whether the transfor-
mation of the flat space into the Riemann space by
introducing gravitational field sources is a real process.
In other words, the general theory of relativity can be
interpreted with the aid of the two-metric formalism as
the theory of gravitation in a flat space. Since the
introduction of a second space does not involve the use
of any new mathematical apparatus, or any new physical
assumptions, it follows that the well-known results of

the theory of relativity (astroncmical effects, ete.)
remain unaltered. It is therefore impossible to determine
whether the real space-time centinuum is flat or curved.

Card There are & references, of whicn 3 are Soviet, 1 Bnglish,

2/2

1 German, 1 a Russian translation from English and 1 a
Russian translation from German.

ASSOCIATION: Krasncdarskiy institut pishchevoy promyshlennosti bk{/

(Krasnodar Institute of the Food Industry)

SUBMITTED: Novembsr 13. 1958
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PUGACHEV, Ya.l,

Generalized Lorentz conditions for a spherically symmetric
gravitational field. Izv. vys. ucheb. zav.; fiz. no. 1:76-80

64, (MIRA 17:3)

1. Krasnodarskiy politekhnicheskiy institut.
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- PUGACHEBY, Ya,l.
VEBYy f8ele
Application of two-dimensional space to the gravitational

field theory. Izv.vys.ucheb.zav.; fiz, Dno.6:152-161 '59.
(MIRa 13:6)

1, Krasnodarskiy institut pishchevoy promyshlennosti.
(Gravitation)
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PUGACHEV, Ya,lI,
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1. Krasnodarskiy institut
pishchevoy pro ;)
skiy fakul'tet, kafedra fiziki. Promyshlennosti. Mekhaniche-
(Field theory)
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PUGACHEV, Ya.I,

Motion of a test particle in a conformally flat space. Izv.vys.
ucheb,zav.;fiz. no.1l:45-47 '62. (MIRA 15:6)

1. Krasnodarskiy institut pishchevoy promyshlennosti,
(Kinematicsgm
(Spaces, Generalized)
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PUGACHEV, YA, I.

"A Closed System of Equations of Gravitation of the

General Theory of Relativity, and Some of Its Applications." Moscow
Order of Lenin State U imeni M. V. Lomonosov, Moscow, 1955,
{Dissertation for the Degree of Candidate in Physical and Mathematical
Sciences)

S0: M-955, 16 Feb 56
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bjgachev, Ya. 1.

totion oi a texst pavrticle in a conformally plane space
izvestiya vysshiki uchebnykh zavadeniy,

“ ' e R

Firotika, no. b, twol, 43~-%7

In a previous paper the author studied Einstein's

u=xins the couformal correspondence between tie

equations,

required {Ricmann) and the given (plane) space for wnich the
. . L0 N e . .
metrics s and  ds are related by ds = ¢ds, where ¢ 15 a \/
whrich depends on all the four coordinates. In AN\
L

funct ron

re
~
-

distribution of matter 1in space one can
solution by 1 integration. It was
was not NS 13 with the current
3 in pr paper, an analysis of
particle, based an exact solution of the

pacticuiagg,

cas ily ol

v
S
Ll =]
e
&1
oo

&)
H

Laaa

,

[
e

)
-~

expanding-un
the mpotlon of a
equations of motlon, 1s said to throw doubt on the expansion
hypothesis, It is assurned that the particle moves in the
gravitational tield along the geodesic
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d¢x4
54
ds”

and 1t is shown that the observed particle velocity is the same
in both spaces. 1t follows that measurements of real velocities
cannot be used as a deciding criterion for the determination of
tie real character of the Space-time continuum. This result
nolds tTor any distribution of gravitational-field sources. It is
also shown that the three-dimensional velocity of the test
article is in general independent of the gravitational field, if
it is described with the aid of a conformally-planc space, It is
concluded that cither the use of the conformal representation in
the study of the gravitational field on cosmic scale is
unjustified, or Hubble's effect is not associated with a real
recession of galaxies.
ASS50CIATION: Krasnodarskiy institut pishchevoy Promyshlennosti
Card 2/2 {(Krasnordar Institute of the Food Industry)
SUBMITTED November 18, 196¢
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I tlie spéctal theery of relativity, the mass eypnot be:
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and Electromagnetic Fields." Moscow, 1956. (Dissertation for the
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AUTHOR: Pugachev. Ya.I, .
TITLE: Conformal Representation in the General Theory of
Relativity Cnd Certain Problems 1n Cosmology
’ Vv

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, Nr 1, pp 46-53 (USSR)

ABSTRACT: Among various additional assumptions used in the
solution of Eimnstelin's equations (spherical symmetry.
weak field. static contents etc) the assumption that

there is a conformal correspondence between the flat
(Euclidean) space without gravitational field sources
and the real (Riemann) space~time occupies an
important place. This hypothesis. which was first put
forward by Friedmann {Ref 1), leads to the well-known
solution which forms the basis of the so-called
expanding universs theory. From the cosmological
point of view. the main result of the expanding
universe theory 1is that the world is finite in space
and time. A similar conclusion 1is reached on the basis
card 1/5 of other assumptions. €g the introduction into the Q//,
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Conformal Representation in the General Theory of Relativity and
Certain Problems in Cesmology
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gravitational equation of a cosmological term,

Modern modifications of the theory often include the
suggestion of continucus creation of matter and energy.
The conformal correspondence assumption leads to the
result that the gravitational equations of the general
theory of relativity degenerate into a general scalar
equation (Eq 2.10) independently of the nature and the
distribution of the sources of the gravitational field.
Thus the use of conformal representation reduces to the
replacement of a tensor field by the scalar field. 1f
the metric given by Eg{l.1l) 1is used to solve the static
and spherically symmetric Schwarzschild problem. then
the classical equations of motion are obtained for a
test body. and astrenomical effects of the theory of
relativity are not explained. There are also
considerable differences in the case of gravitational
waves. As is well known. in the usual formulation Ofb*//
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the problem, gravitational waves are certain to appear
only in the linear veak field approximation. Recent
work (Papapetrou. Ref 11) has shown that travelling
gravitational waves are not possible in the general
theory of relativity. Conversely, the conformal
representation hypothesis leads directly to the wave
equation given by Eq (2.10). The latter equation is
rigorous and the most general within the framework of
this hypothesis. If it is assumed that the
distribution of matter in space is uniform, this
equation is an exact solution which describes a set

of plane waves., The velocity and direction of
propagation of these waves are indeterminate since they
depend on the choice of the wave vector ky . If one
uses the assumption that space is isotropic,; which
follows from the very formulation of the problem, one
may assume that all the directions of the vector Kk
are equally probable. 1In that case all space may be Lf,—
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of the above period (approximately 2 X 1010 1light years)
cannot be detected by astronomical observations.
Ssimilarly. causally connected events 2 X 1010 years
apart are separated by the barrier g4y = 0. There

are 11 references, 6 of which are Soviet and 5 German.

ASSOCIATION: Krasnodarskiy institut pishchevoy promyshlennosti
{Krasnodar Institute of the Food Industry) Lf/

SUBMITTED: March 24, 1959
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likened to a liquid of infinite dimensions in which

standing waves are set up along mutually perpendicular

directions ("gravitational strata"). The dimension of

a single "cell™ in such a periodic structure is equal;

to within an order of magnitude, to the dimensions of the

tyhole" closed world which is obtained in the various

modifications of the general theory of relativity.

There is an analcgous correspondence between the

period of changes in the metric properties at a fixed

point and the nlifetime" of the universe, independently

of assumptions about the direction of the vector k

In fact, the space periodicity is found to be of the

order of 4 x 1010 light years and the lifetime is

4 x 1010 years {(mean density of matter is assumed to

be &4 x 10-29 g/cm3)., Observers lecated in different

cells cannot exchange signals since they are separated

by a region of space with gix = 0. It follows that
Card 4/5 material objects at a distance greater than one half lk/
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ABST ' in deteil for 8
: The generalized Loremtz conditicns are considered ol
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‘Using the covariant harmomic condition of De Donder-Fok

Dy (V Zg.g}ﬂ)) =0,

leads to a set of di.fferentul equations in T, 0, 9, and t, the first of which is
: \ 1 B sl
2 (J'/f.)-rJ( - )=o.

o _ \ Lo S

‘which, for J = 1 and the Schwartzchild assumption fp = 1‘3 - 1, leads to a solution | g

different from that given by Schwartzchild, It is shown that the general covariaat
. formulation of subsidiary conditions emphasizes the independence of the subsidiary
conditions from the coordinate sysiem selected and makes the classical .
Schvarztonild solution comparable to the hormonic condition of De Donder«Foke

Orig. art. hass 20 equations, .. A
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. | o
conformally-flat space. This phenomenon 1s interpreted as being the S
consequence of different values of the gravitational potential in dif-! .
ferent points of the field, and is not connected with the real o
motion of the radiating bodles. The analysis not only confirms all *
the results of the theory of the expanding universe, but leads to R
. isome new results. For example, the numerical value and even the sign i’
of the Hubble coefficient can depend on -the coordinates of the ob- -
igerver and of the observed object, and also on the direction of the %
~ {1ine joining them. An analysis of this dependence would make it pos-
" Isible in principle to determine the positlon of the observer relative
.. ito the spatial node of the metric wave. A lower limit of 1:3:x - .
© 1100 years is obtained for: the.epoch n_the basis of. the calculation
~-|It is concluded that the 1nhomogene1ty'0f-theﬂgrabitqtional,:1e1d;];
defined by the conformallyfflat>sﬁace;‘is‘in~sdme.disagreementfnithfw"‘
. |the initial premise that the matter is uniformly distributed, alth :
this does greatly affect the results. Furthermore, the results of - -
the present paper can be used as an additional explanation of “the " .}
Hubble effect. Orig. art. has: 16 formulas. ’ .
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SOURCE: Lakokrasochnyye materialy i ikh primeneniye, no. 2, 1966, Lb-46
TOPIC TAGS$ paint, varnish, protective coating, sea water corrosion

ABSTRACTs The feasibility of using paint-and-varnish protective coatings in units
where water is boiled at reduced pressure at 45-50°C was studied by testing a series
of paint-and-varnish coating systems in a vacuum boiler containing sea water, At the
pressure in the evaporator (40 mm Hg), sea water bc*led at 45°C. A large number of
paint-and=varnish materials were tested by being deposited on St. 3 steel spacimens
which were placed in sea water in the evaporator, and kept thers for 2700 hr (some of
them for 300 hr in boiling water). The highest resistance was exhibited by coatings
based on "1i uid:'; Nairit}®hot- and cold-cured epoxy /8oatings deposited on a sinc epoxy
protective primer, and also coatings consisting of a mixture of epoxy resins and
Kuzbass varnish or coal pitch. Orig. art. hass 2 figures and 2 tables.
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[Hoisting and conveying devices for refrigeration shops] Gruzo-

pod"emnye i transportnye ustroistva kholodil'nykh tsekhov. Mo~

skva, Mashgiz, 1962. 176 p. (MIRA 15:7)
(Conveying machinery) (Hoisting machinery)
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1. Akademiva nauk S55R 1 Leningradskiy fiziko-tekhnicheskiy
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GRIGOR'TEV, N.N.; PU&C@Y_A_,._Q.__I,H B
Building up a breeding stock of turkeys in Stavropol
Territory. Ptitsevodstvo 9 no.10:30-32 0 '59.

(MIRA 13:2)

1. Direktor Georgiyevskogo gosplemrassadnika, Stavropol 'skiy

kray (for Grigor'yev). 2. Starshly zootekhnik Georgiyevskogo

gosplenmrassadnika, Stavropol'skiy kray (for Pugacheva).
(Georgievsk District--Turkeys)
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PUGACHEVA, 4.1. [Puhachova, A.I.]

Intraorgunic anastomoses between the arteries of the human rectum
and their plasticity in experiment. Dop.AH U731 no.5:673-677
160. (MIRA 13:7)

1. Stanislavskiy meditsinskiy institut. PFPredstavleno.akadenikom
AN USSR V.G.Kas'yanenko [V.H.Kas'ianenko].
( RECTUM~-BLOOD SUPPLY)
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Determining tre dipole moments and relaxation time of oleic acid
from solutions in dioxane and carton tetrachloride in connection
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