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ROMANOVSKIY, Yu.M.; MASTRYUKOVA, T.A.; BODROV, V.P.; POPOV, Yo.M.;
KABACHNIK, M.I, e

Use of high-speed computers in the analysis of mixtures of
organophosphorus compounds by their infrared spsctra., Izv, AN
SSSR. Ser.khim, no.3:569-572 Mr 164, (MIRA 17:4)

1, Moskovskiy gosudarstvennyy universitet im, M,V.Lomonosova,
Institut elementoorganicheskikh soyedineniy AN SSSR i Institut
organicheskoy khimii im, N.D.Zelinskogo AN SSSR., -
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ROSHCHUPKIN, V.P,; POPOV, Ye.M,

Calculation of electrooptical parameters and analysis cf absorption
band intensities in the infrared of complex molecules, Hilrile com-
pounds. Opt. i spekts 15 n0.2:202-207 Ag ‘'63. (MIRa 17:1)
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POPOV, Ye.M.; SHLYAPOCHNIKOV, V.A.

4 f polynitroalkanes,
Analysis of the vibrational specira of p )
Opte i spektr, 15 no,3:325-331 5 63, (MIRA 16:10)
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POPOV, Ye M,; SHLYAPOCHNIKOV, V.A.

Electrooptical parameters of nitromethane. Opt. 1 spektr.
14 no.635779-786 Je 163, (MIRA 16:8)

(Methane-~Dipole moments)
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POPOV, Ye.M.; STOYANOVICH, F.M,; FEDOROV, B.P.; ANDRIANOVA, G.M,

Ultraviolet and infrared spectra of 2-thienyl sulfides, Part 6.
Zhur,ob.khim. 33 1no.7:2261-2286 J1 '63, (MIRA 16:8)

1. Institut organicheskoy khimii imeni N.D.Zelinskogo AN SSSR.
(Bithiophene--Spectra) (Sulfides)
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;| ‘data ‘on absoluta band 1n"enazt1el in the infrared spctrum, the oleotro-optical :. A
" parameters of the CClaCN molacule and to interpret the variation in hand in{:ensi-
‘Lo tied obgerved in the acetonitrﬂ:&u‘zu with replacement of the H etoms by( CI.
i Xt vas agsumed that solution of oleetm-opttctl problem for CHgCN and cc). CN
i would help elucidate the reasons for the verfation in tke intensity of the rg-
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‘|.'& large difference in the intensities of the ¥, bands end the fact that these malew
"~ ceules have a high degree of symmetry so that the diraction of ths dipole moment | | -
. vactor is'imown. The absolute integral dntensities were determined by the mothod | "<
“-of E.B,Wilson and B,Wells (J+Chem,Phys, 114,678, 1846) ; tho messurements for tris !
chloroscetanitrile were carrfsd out on & UR-10 spectrometer with KBr, NsClL and LiFj .
prisms in = wide range of pli(p = partial pressure; 1 i length of the absorption’
- cell) values. The measurement ‘acauracy is estimated as 5%; the acouracy in caloii-
- lating ‘the electro-optical parameters '10%. - Experimental date on the other substiw".
: tuted acetonitriles were taken from the ‘literature (W.Zetfl, Zg.phys.Chen. ,124,23¢, |
. 1958), The force constants calculated for the four compounds in the series are | |
= tabulated, as are the frequencies and modas of vibration in the €C1

| this bond, but change in the character of the electro-optical parameters of the I |
-.| neighboring €C bond, which eontributes strongly to the Wy

i, ors eve deeply grateful to L.G.Stol.

———Lirilef\and L.A.Gribov and N.S.Andreyev f
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GRIBOV, L.A.; FOPOV, Ye.M,
Determining the elestrooptical parameters and in
tenaitd
infrared abeorption spectra of methane and ethane, Opt?: in
spektr. 13 no,5:663-667 N '62, (MIRA 15312)
(Methane—Spectra) (Ethanes~-Spectra)
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FOPOV, Ye,M.; MEDENIKCVA, H.Ye

P Y ST

Iacmerization o7 - othyliicrlorothionophosphate. Zhur,ob,khin.

32 no9:3068Q-3003 § '6u, (MIRA 15:9)
(Phosphorothioic acid) (Isomerization)
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POPOV, Yo.M,; TSVETKOV, Ye.N,; GHZHAN ZHUN-YUY [Chang Jung-yu);
T PEDVED', T.Ya. hang

Raman and ultraviolst absorption spectra of some unsaturated

organophosphorus compounds. Zhur.ob.khim. 32 no,l0:3255-3260

0'&, (MIRA 15:11)
(Phosphorus organic compounds—Spectra)
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___ POPOV, Ye.d.; KAGAN, G.I.

Theoretical analysis of vibration spectrz of vinyl alkyl'suli‘ides.
Opt. i spektr. 11 no.6:730-734 D !61. (MIRA 14:11)
(Sulfides——Spectra) (Molecules—Vibration)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8

POPOV, Ye.M.; ANDREYEV, N.S.; KAGAN, G.I.

3 3 + taticral iscoe
Vibrational spectre of vinyl ethers. Rotaticpal is - .
Opt. i spektr. 12 no.1:37-41 Ja 162, (MIRA 15:2;

(Ethers—Spectra)
(Igomerism)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8

POPOV, Ye.M.; KAGAN, G.I.
&_‘_______———v———
Vibrational spectra of vinyl alkyl ethers; theoretical
 analysis, Opt. i spektr. 12 no.2:194-199 F 'é2. (MIRA 15:2)
(Ethers—-Spectra) '
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5/051/62/012/005/002/021
E£032/E51k

AUTHORS : Gribov, L.A. and.ggnnxf—¥0—M._

TITLE: Elcctro-optical parameters of polyatomic molecules
and their calculation from experimental data on the
intensity and polarization in the infrared

absorption spectra

PERIODICAL: optika i spektroskopiya, v.12, no.3, 1962, 546-549

TEXT: The solution of the converse electro-optical problem
is discussed in a general form. It is pointed out that experi-
ment will in general yield only two quantities, namely, tie
derivative of the dipole moment of the molecule with respect to
the normal coordinate.(except for the sign since the intensity L///
of the absorption ban quare of the derivative
and the direction of i i In addition,

the form of the vibrations is known on of the
mechanical probleni. It is shown that the theory put forward by
Vol'kenshteyn et al. (DAN SSSR, 30, 784, 1941; ZhETF, 11, 642,
1941; J.Phys., 9 101, 194k; ZhETF, 15, 12h, 1945) is, in
principle, capable of yielding this solution for & large number
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POPOV, Yeu{d:;’GRIBOV, L.A,
- Calculation of the electrooptical parameters of certain polyatcmic
moleculss, Opt. i spektr, 12 no,65703-710 Je 162,
(MIRA 15:5)
(Molscular spectra)
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' s/051/62/013/005/007/017
ST E039/E420

AUTHORS @ Gribov, L.A., Popov, Ye .M.

TITLE: Determination of the electro-optical parameters and
calculation of intensity in the infrared absorption
of methane and cthane ;

PERIODICAL: Optika i spektroskopiya, V.13, no.5, 1962, 663-667

TEXT: In previous papers the method of determining the ‘electro-
optical parameters of multiatomic molecules from experimental
data on the intensity and polarisation of infrared absorption
bands has been developed and applied to hydrocyanic acid;
acetylene and ethylene; this work is now extended to include
methane and ethane. Derivatives of the dipole moments are
calculated using normal coordinates for methane and its
deuteron-exchange compounds CHiy, Ccby, CHsD, CD3H and CHgDg.

The following values of the electro-optical parameters for
methane are obtained -

2 _,a = .__D . -?1_22 = —l-)—' =
'a% 5%-) 0.65 3~ i \ 3« Ba') 0.03 i » = 0.28D
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37079 62/032/010/004/003 %
D204/D307

. AUTHORS: Popov, Ye.M., rgvetkov, Ye.N., Chang,,Jung—Yﬁ, and
Medved', T.Ya. .

TITLE: Raman and ultraviolet spectra of some unsaturated
‘ organic compounds of phosphorus

,:PERIODICAL: zhurnal obshchey khimii, v. 32, no. 10, 1962, \ﬂ/
: 3255 - 3260 ' . v

TEXT: Raman and UV spectra of vinyl compounds of the type .C =

=C - ?.= 0, >C =¢ - P:= § and ,C = ¢ = §“< and of the analogous
allyl derivatives viere investigated in view of the lack of publica-
tions concerned with the spectra of these systems. The Raman spectra
ncen-s1 (IsP-51) spectrograph, the line intensi-
ties being measured photoelectrically with an accuracy of % 15 %.
. 9he UV spectra were inves -41 (8P-41) spectrophoto-
meter. The compound n of heptane. The cha-
racteristic vibrations of the C = C bonds in the allyl compounds
were very similar to those of C ¢ in alkenes possessing & termi-
card 1/2 T
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- 8/079/62/032/010/004/008
Raman and ultraviolet spectra of ... D204/D307

nal = CH2 group, and the UV spectra of CH2 = CH - C4H9 and CH2 =
= CH - CH, - (O)P(OC4H9)2 were practically the same, indicating that® /

in these compounds there is practically no interaction between the
C = C bonds and the P = Oy P = S or the trivalent P atom separated
from the double bond by a methylene group. In the vinyl derivatives,
the C = C Raman line intensities were generally lowered and the UV
absorption bands were slightly shifted towards the shorter wave-
lengths, in comparison with hexene-1. No indication of conjugation
in these systems was thus obtained. The assistance of M,I. Kabachnik
P.P. Shorygin and V.A. Petukhov is acknowledged. There. are 3 tables.

SUBMITTED:  dJuly 10, 1961
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3178/B102
AJTHORS: Gribov, L. &> and Popov, Ye. M.
/‘__,_4-—-——‘__‘—-
TITLE: Velence optical scheme and tneorebical considerstions of

intensity and polarization in ebsorption spectra of the
fundamental vibrations of polyatomic molecules

SZRIODICAL:  Akademiya nauk SSSR. Doklady, V- 145, no. 4, 1962, 161-763 Ag//
\
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in attempt is made to find a set of electrooptical quantities with
wrich the iptensity and polarization o molecule gpectira can ye analyzed.
Proceeding Irom . .

PN Talde (s de e =

&) <ol lrwlEl [Fl-sesro O

the amount of (a;/aqi)o and its direction can be determined experimentally.

The elements of \ap/aqi end &%g are the totality of the electrooptical

oaramelers sought. The pumoer of the possible equations for nonsyzmetrical
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YAGUDAYEV, M.R.; POPOV, Ye.M.; YAKOVLEV, I.P.; SHEYNKER, Yu.N.
Frequencies and intensities of infrared abgorption bands of
the stretching and deformation vibrations of the N group in
primary amines, Izv. AN SSSR Ser, khim. no,7:1189-1196 J1 Y6l
(MIRA 17:8)
i, Institut khimii prirodnykh soyedineniy AN SSSR i Institut
organicheskoy khimii imeni Zelingkogo AN SSSRH.
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. ACCESSION NR: AP4044700 §/0062/64/000/008/1393/1401
AUTHOR: Kogan, G. A.; Popov, Ye. M.

7

 TITLE: Vibration spectra and structural characteristics of polyene compounds

§ .. | SOURCE: AN SSSR. Izvestiya. Seriys khimicheskaya, no. 8, 1964, 1393-1401

' TOPIC TAGS: wlyéne compound, vibration gpectrumstructure, butadiene, force |
.. field, polyene chain length, polyene dicarboxylic acid ester, torce field redistri- ﬁ
! pution, IR gpectrum, dipole moment

ABSTRACT: The vibration spectra of 1, 3-butadien3 and trans-1,3, 5-hexatriene ((
were calculated to obtain information about the force field of conjugated molecules
and the relationship petween the force field and the length of the polyene chain
was studied. Every assgociation of the butadiene force constants agrees with the
. concept of X-electron delocalization for a gystem of this type. The force constarts
of the butadiene and hexatriene double bonds were much less than in compounds
_ with an isoprene type double bond and of ordinary carbon bonds in saturated
R E'C_cxrdlf 3
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LH66Gsbg T T L
ACCESSION NR: AP4044700
{
i hydrocarbons. Interaction of the two double bonds and of the double bond and
_ordinary bonds was also indicated. Since hybridization of the carbon atom did not
change the force constant of the C-C bond, it was concluded the force field of the
putadiene was associated with f-electron delocalization. Examination of the vi-
bration of models of polyene dicarboxylic acid esterﬂ(O=C-(C=C)n-C=O, n=2-8)
showed that increasing the length of the polyene chain did not cause significant
| redistribution or equalization of the force field of the molecule in its normal
-1 electron state. A study of the polar properties of polyene compounds invelving
measurement of the absolute integral intensity of the absorption bands in the
1600 cm™! region in IR spectra of &, o - substituted polyenes of the type X-(CH=
- CH),-COOCgHs, where X=-COOC3Hs(n=2-8), -CH3, -NOg and -CHO (n=2-4)
showed the intramoiecular effect of the substitutents tapered out rapidly with in-
- creasing length of the onjugatedichain. From analysis of the intensity of the bu-
tadiene IR spectra it was concluded ¢that the double bond has a dipole moment of
about 1. 3D with the central carbon atom (Co or C3) being the positive end of the
dipole. Molecules of linear polyenes are systems of conjugated and polar carbon
bonds, with the arrangement of the bonds as well as the charge on the atoms

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"
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L 36665-45

- ACCESSION NR: AP4044700 /

along the polyene chain alternating. Orig. art. has: 5 tables and 2 figures

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk SSSR (Institute of Organic Chemistry,Academy of Sciences SSSR)

- SUBMITTED: 17Apr64 ENCL.: 00

SUB CODE: OC NGO REF SOV: 613 OTHER: 011
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AcC NR, AT6016821 ('A) SOURCE CODE: U’RTo”o‘(R)TGs70007000[0’1’67[0‘1’6’1’\
AUTHOR: Glebov, L. A Popov, Ye. N. :
- — e SRR

ORG: none
uctor-type

TITLE: Investigation of 6-
generator

and 12-phase operation of a rectifier and ind

SOURCE: AN SSSR. Ingtitut elektromekhaniki. Teoriya, raschet i issledovaniye
vysokoispol'zovannykh elektricheskikh mashin (Theory, design, and research of
electrical machinery in constant use), Moscow, Izd ~-vo Nauka, 1965, 162-167
uctor rectifier, electric generator unit

, 300-Mw (built) and 500-Mw
1 - main synchronous
rator (exciter);

TOPIC TAGS: electric generator, gemicond

of "Elektrosila" 200~
(see figure) of these parts:
2 -inductor-type h-f gene

ABSTRACT: The excitation system
(blueprint) turbogenerators consists

generator;
3 - semiconductor rectifier; 4 - reactors; 5 - magnetic
amplifier. The inductor-type generator having a

n undesirable .

h reactance causes 2
current ripple in the turbogenerator field winding-
Ag a remedy, 3 12-phase rectification circuit with _

Excitation system with
inductor-type h-{ generator . \

\ Card 112

' relatively hig
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ACC NR: AT6016821 .

two 30° -shifted 3-phase windings was suggested by R. A. Lyuter. The suggestion
was experimentally verified on a 29-kw machine simulating 6- and 12-phase
conditions. Oscillographically measured the ripple ratios were 52% for the 6-phase
circuit and 27% for the 12-phase. However, the 12-phase system had a less favorable
external characteristic (Ug = £(I,)). Hence, further experiments are held desirable.
Orig. art. has: 5 figures and 1 formula. ‘ . '

SUB CODE: 09 / SUBM DATE: 04Augb5 / ORIG REF: 003 / OTH REF: 001
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POPOV, Ye,MN., kand. med. nau¥

e A

Acu%e cholecystitis in elderly persons.
Sk1if, 9:60-70 '63.

1, Moskovskiy gorodskoy nauchno-1ssledovatel'skly institut
Ao

gkoroy pomoshchi smeni Sklifosovskogo.

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"



A "APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8

SOLOMINA, Ye.N.; POPOV, Ye.N.
SRR St .

Disorders of the large arteries of the extremities in protracted
septic endocarditis. Sov.med, 24 no.1:57-63 Ja 160,
(MIRA 13:5)

1. Oz obshchey 1 gospital'noy terapevticheskoy (sav., = deystvitel'-
nyy chlen AMN SSSR prof. Ye.M. Tareyev) i khirurgicheskoy (zav. -
prof. A.N. Velikoretskiy) kliniki sanitarno~gigiyenicheskogo fakul '-
teta I Moskovskogo ordena Lenina meditsinskogo instituta imeni
L.M., Sechenova na baze 24=y gorodskoy bol'nitsy (glavnyy vrach
v.P, Uspenskiy).

(NNDOCARDITIS complications)

(LEG blood supply)
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1o insuries ol ‘hn interiine infliched by forelin
0 tav Lo . b - : o . _ "
virgt Moscow Opder of Lenin tieadical Inst
(Dissert: Lion for the Depree

npcute mediasbinitis
bodies and instruments.”

et S0
imcni I. M. Schenove LotCow, 10t
of Doctor in Hedical Sciencz.)

Knizhava letopis
tio. 1%, 1556, Hoscow
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POPOV, Ye. M. (Moskva, &-ya ul. Oktyabr!skogo polya,d.5.lcv.5)
-c:__.‘./—'_;‘
" pPerforation of the aorta in esophageal traume caused by
foreign bodies. Grud. khir. 1 no.3:91-97 My-Je 159. (MIRA 15:3)

1. Iz Moskovskogo nauchno-issledovatel?skogo instituta skoroy

pomoshchi imeni N.V. Sklifosovskogo (dir., - zasluzhennyy vrach

USSR M.M. Taracov, glavnyy khirurg -- prof. B.A. Petrov)

i kafedry obshchoy i gospital'noy khirurgli (zav, - prof.

A.N. Velikorotskiy) I Moskovskogo ordena lenina meditsinskogo

instituta imeni I.M, Sechenova (dir. - prof. V.V. Xovanov).
{AORTA--WOUMDS AND INJURIES)
(ESOPHAGUS~-FCREIGN BODIES)
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i ; P., retsenzent; PETROV,
LODOV, Aleksandr Vasiltyevich; POPQV, Ye.P.,
o, dots., red.; KKYUGHKOVA, V.N., tekhn, red.

- iable parareters]
Linear automatic control systems with vari

%ineinye gistemy avtomaticheskogo upravleniia s pereie§?¥2§
parametrami. Moskva, Fizmatgiz, 1962. 324 p. (MIRA 15:

i for Popov).
. Chlen-korrespondent Akademii nauk sssR (
T e ? (Automatic control)
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POPOV, Ye.P. (Leningrad)

Study of self-oscillatory systems with logic devices, Izv. AN
SSSR. Otd. tekh. nauk, Energ. i avtom, no.4:116-121 Jl-Ag '62,
(MIRA 15:8)
{Automatic control)
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POV, Ye. Py Lt. Col.

"Calenlating the Cownrescion of Yig Non-Cylindriedl Snirsl Snringg.® P
mat, i mekh. lj, 0.1, 1940 d ' PR, Ptk
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eory and Design of Ductile Elastic Corpounds," Leningred, 1947
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USSR/Springs, Spiral Feb 1947
Mathematics, Appllied

"Calculation of Springs," E. P. Popov, 22 pp
"Inzhenernyy Sbornik™ Vol III, No 2
Treatment of non-linear characteristics (relation-

ship between load and displacement) in a spiral
spring of erbitrary form subjected to an axlal

load, when a number of the coils are brought into
contact.
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blems of the Statics of Thin Rods).'
Gosudarstv. [zdat. Tehn -Teor. Lir ‘\Moscow-Leningrad,
1048. 170 pp. (1 piate).
This is a self-contained monograp:. devoted to a sys-
tematic exposition of solutions of a bro::c ciass of elastostatic
— problems on large deflections of thin r1ds*and flat blades.
The theory, including a careful derivation of the Kirchhoff
ilibr i js contained i1 the first chapter
(49 pp.). The remainini two chapters (103 pp.) deal with
the applications of the theory to diverse prublems on deflec-
tion and stability of thin rods deformec' in one plane. The
book eummarizes all significant publishcd results on prob-
iems of this category up to 1948, A distinguishing feature of
the work is that the exact solutions are presented in a form
suitable for numerical computation, so that they can be used
directly by a stress analyst. The bibliography contains 85
: items, the earliest of which is dated 1867.
: I. 8. Sokoinskaff (Los Angeles, Calif.).
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ROSTOVTSEV, G.G.; PANOVEO, Ya.G., POPOV, Ye,B., redaktor; KAN, 5.X.,
retsenzent; PAVIOVA, T.P., tekhnicheskiy redaktor.

[Structural mechanics of the airplane] Stroitel'naia mekhanika

samoleta., Vol. 1, [Geueral course] Obshchii kurs. Lemingrad,

Leningradskeia Krasnoznamennaia voenno-vozdushnala inzhenernaia

akademiia. 1950, 437 p. [Microfilm] (MLRA 8:1)
(Airplanes--Design and construction)
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POPOV, Ye.P,,(Leningrad)

-~

Accounting for the nonlinearity influence in designing servosystems,
Avton, 1 telem. 14 no,6:690-711 N=D *53, (MIRA 10:3)
(Servomechanisma
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POPOV, Ye.P.; SOBOLEV, 0.K., radaktor; AKHLAMOV, S.N., tekhnicheskiy

T AT TGy

Fedaktor.

[Dynamics of sutomatic control systems] Dinamika sistem avtomatiche-

skogo regulirovaniia, Moskva, Gos, izd-vo tekhniko-teoret. lit-ry,

1954. 798 p. (MIRA 8:2)
(Automatic control)
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USSR/Engineering - Automatic Control FD-11CT7
Card 1/1 Pub. 41-1/13

Author : Popov. Ye."P., Leningrad

Title : Approximate study of self-excited oscillations and forced oscillations
of nonlinear systems of high order on the basis of the harmonic 1in-
earization of nonlinearities

Periodical : Izv. AN SSSR. Otd. tekh. nauk 5, 3-38, May 1954
Abstract . TExtends one of the variants of the method of harmonic balance of Krylov

and Bogolyubov to & new group of problems, developing a more direct
mathod for obtaining the approximate dependence of the frequency and

amplitude of self-excited oxcillations and forced oscillations (with o
given forced frequency) on the parameters of the system, as well as for
finding the ranges of their existence. The presented method consists of
a combination of the method of harmonic balance of M. M. Krylov and N. H.
Bogolyubov and the method of determining stability limits of linear sys-
tems resulting from the enalyticel expression of Mikhaylov's criterion.
Twenty-two refercnces. Dlagrams

Institution

Submitted : January 23, 1954
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POPOV, E.P.

i ' P tg av

Reply to M.A.Aizerman's and I.M.Smirnow's note on B.P.Popor's ar

Izv. AN SSSR Otd.tekh. nauk no.103189-191 O 'S4, (MIRA 8
(Vibrations)(Aizerman, M.A.)/Seirnova, I.K.)
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i

PORO, Ye.P.

Reply to N.M.Aleksandrovskii's and G.K.Krug's remarks concerning

my article "Nonlinearity effects in the design of servomechanigms.”

(Avtom. 1 telem. 14 no.6 '53.) Avtom, 1 telem, 15 no,4:362-363

Jl-Ag '5h. (MLBA 7:11)
(Servomechanisms )
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popal, L

USSB/Pﬂydics'- Mechanics _
Card 1/1 Pub. 22 - 6/48

Authors 't Popov, E. P.

Faginid

Title : Thorough determination of the first approximation during the study of auto-
oscillations of nonlinear high-order systems

Periodical Dok, AN SSSR 98/3, 345-348, Sep 21, 1954

- Abstract A perfect solution for the cases where higher harmonics of the argument rmst
be taken into consideration for the caleulation of the first harmonics of a
nonlinear function (harmonic linearization), is described. It was established.
that the first harmonics of the function (fs is determined not only by the
first harmonics (x) but also by certain combination members composed of all
(X) harmonics. The role of these combination members, in solving the problem
of auto-oscillation of nonlinear high-order systems, is explained. Formulas
for the coefficients of harmonic linearization, are included. Five USSR re-

ferences (1934~1954). Graphs; drawing.
- Imstitution : ... '

Presented by: Academician il. I, Bogolyuvov, June 9, 1954

UodasiTion 13- 83749, +afn V¥~

M
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/%Pélf:ff L
"USSR/ Eng_neerlng -'Follow—up systems '
. cénd 1/1 ¢ Pub. 22 - 9/149
Authors

Title anodulated ’requenc1es of a non-linear system of 2 high order during
slowly varying external-affecting force

Periodical Dok. AN .SSSR 98/4, 545-547, Oct. 1, 1954

Abatrecs . Using a sample-equation, an apnroximative method is described in
connection with the determination of an effect of a slowly-varying
feeding force on the frequency carriers of automatic control and

,'measuring devices of fol‘owing~up systems. - Five references (1937-

' 195&)
Institution : ...
Presented by : * Academician N. ‘N. Bogolyubov, June 8, 1954

“otinstion B-23749
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SOV/124-57-5-5180
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, pl2 (USSR}

AUTHOR: Popov, Ye. P.

TITLE: ‘The Approximate Determination of Self-sustained and Forced
Oscillations in Automatic Control Systems (Priblizhennoye oprede-
leniye avtokolebaniy i vynuzhdennykh kolebaniy v sistemakh

avtomaticheskogo re gulirovaniya)
Doy,
IR .

PERIODICAL: Tr. 2-go Vses. soveshch. po teorii avtomat. regulirovaniya. NA

]

Vol. 1. Moscow-Leningrad, Izd-vo AN SSSR, 1955, pp 219-248",

.

ABSTRACT: The paper describes the application of N. M. Krylov's and N. N..
Bogolyubov's harmonic-equilibrium method to the investigation of the
periodic modes of oscillation of some nonlinear systems. In accord-
ance with the nature of their nonlinear connections, the systems under
investigation are divided into three classes. The author describes
the harmonic linearization of systems of the various classes, as well
as that of systems having a lag. The determination of the periodic
mode of oscillation (as well as the clarification of its relationship to
the system parameters) is reduced to the solution of equations

Card 1/2 obtained by equating to zero the coordinates of a certain nominal
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SOV/124-57-5-5180
The Approximate Determination of Self—sustzined and Forced Oscillations (cont.)

frequency curve constructed for a linearized system. Graphs are adduced for the
relationships corresponding tc some characteristic cases. The author describes
some approximate stability evaluations which are based either on the averaging of
the variable coefficients of the perturbed-motion equations or on an analysis of the
nature of the nominal frequency curve at points corresponding to possible modes of
oscillation. The general premises are illustrated by a number of specific configu-
rations. Neither the question of a substantiation of the methods described in the
paper under review nor the evaluation of their accuracy are examined. Undoubtedly,
many of these methods will produce satisfactory results only on condition of

definite limitations in the properties of the systems investigated. It is noted that in
the majority of cases the experiments produce good qualitative and quantitative
agreement with the calculations made in accordance with the methods described.

N. N. Krasovskiy

’

t

[y
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| U3SR/Mathematics - Automatic Regulation
Card 1/1 Pub, 41-5/17

"Author : Popov, Ye. P., Leningrad

Title : On the small parameter in the method of harmonic linearization

Periodical : Izv. AN SSSR, 9td, Tekh. Nauk 2, 41-59, Feb 1955

Abstract : Makes an attempt to show the possibility of derivirg formulae for harmonic
linearization by the small parameter method; demonstrates the complete con-
currence of results obtained by the small parameter method and the harmonic
linearization method not only for single-value and loop characteristics
F (x), but for more general types of nonlinearities F (x, px). Shows the
simultaneous existence of sutoresonance and filters in problems on the
theory of regulation. Formulae, diagrams. Thirteen USSR references.

Institution:

Submitted : November 17, 1954
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PUTOY, Ye, P. (Prof.)

83 0] i ion o 4 rie jele] (o) Armonic iner 83 ion 0 e 7 arch 0 arn
‘A " l Cat o ot + Pe e t)" d f pa T l e j t t t h HP } ‘!' t

baper read at the Session of the A 58 i
Produchion, 150 session oy cad. Sci, UsSH, on Scientific Problems of Automatic
Avtomatika 1 telemekhanika, Mg, 2, p. 182-192, 1957

9015229
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v.

POPQY, Yevge Pavl .
s Teygenly, Pavlovich; SGBOLEY, 0.K., red .
te hnicheskly redaktor '  Tedaktor; MIRASHOVA, N.Ya.,

[Automatic control: funda
: mental concepts] Avtomaticheskss reguliro-
vanie; osnovnye poniatitia, Mogkva, Gos, 1izd-vo tekhniko-teoﬁt i
lit-ry, 1956. 295 p, (MLBA 10-2)'
(Automatic control) '
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T RETI ee

On the Use f the Hasinonis Lineariza- .
1/ don Mathed in the Actunatic Cootral
. R P Puopov !Doblady Akad
- Nauk, SSSK, Mo £, P US, N4
TM 1406, Jan. 195" 8pp. Translation
g Method in which a given nonhnens equa-
Gon o orepiaced By a barcdr e faoese
twblistuug the method 4 smali parameter
s coasrderad whbich maxes 1 prossibie to
approvimate a solut.on of rhe new equd

tloa to the given paaljear equation .
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[

POPOV, Ye. P.

"Damping Diagrams of Nonlinear Processes in Automatic Systems "
by Ye. P. Popov, Leningrad, Avtomatika, No 4, 1956, pp 6-18

The article presents an approximate method of evaluating the quality
of transient processes in nonlinear systems simultaneously with the deter-
mination of autocoscillations and the separation of areas of stability.

This method is based on one of the varieties of the harmonic balance method
and is called the harmonic linearization method.

Whereas previously a solution to a nonlinear problem was sought for,
which solution was close to a nondamping sinusoidal solution (i.e., close
to & solution to a linear system located at the stability boundary), the
author proposes a new method in which the solution to a nonlinear problem,
close to & linear rapidly damping solution far from the stability boundary,
is found.

. This approximate method of investigating the quality of nonlinear
transitory processes yields entirely gsatisfactory results.

SMJ ia7L}"
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POFOV, YE. P.
/__,’—’—M:
"Approximste methods of studyi
= £ studying of nonlir. 29 . :
matic control systems." Y376 ©f monliiear oscillations in auto-

Paper presented at th S i Vi
odg ey e Intl. Symposium on Nonlinear Vibrations, Kiev, US3R,

sti ~ B _. S .
Institute of Electrical rngineering of the USSR Academy of Sciences, Leningrad
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™He 1 0n the eppltation of the hasmonte 140 o
Biiahaes - % Un the application eat
7 ' aubomate s se oo oi‘_ thg harmontc linearization method tc the theory of
i Pordodic s R o '

| Fordodical t pgc, an SSR 106/2, 2A1-214, Jan'11, 1956

CMbstract & ppocp |
Abstrac roof is presented that the imtrody ‘ ' '
- 4 » ction of a small maramete
Zﬁng:l:éi:;;ﬁ::gg: zx(e’tixgd makes the latter more eft‘ectiv: :::gopxt:?;i-
peferenmes (193A—1955). e ant,.or‘nat.lc control theory. . Seven ussn

Institution 5  ,,.,

§ Presented by:  Academician H. . Bogolyubov, rJuly 9, 1955
- ) » - ‘ ’ ’
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FoFPoy EF

SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1746
AUTHOR ~POPQV,E.P.
TITLE X Generalization of the Asymptotic Method developed by
N.N.BOGOLJUBOV in the Theory of Nonlinear Oscillations.
PERIODICAL  Dokl.Akad.Nauk, 111, fasc.2, 308-311 (1956)
Issued: 1 / 1957 :

In the case of many technical problems, particularly in the theory of automatic
regulation it is necessary to investigate quickly declining dying down osoil-
laticn processes., For this purpose the sgymptotic solution of a differential

equation of the type: (12x-/df;2 +2b dx/dt + o%x = ¢ £(x,dx/dt) is necessary.
Here § denotes a small parameter, b and ¢ - real constants, f(x,dx/dt) - an
assumed real function. In the case of ¢ = 0 the solution of the above equa-
tion in the case of complex roots of the characteristic equation

2 -
P + 2bp + 02=0 takes the form x = a cos ¥, a= a e bt, Y= wt + ‘?o,w = cz-bz.
In accordance with the idea of the asynptotic method developed by N.N.BOGOL-
JUBOV the solution of the given differential equation is sought near = Q

in the form x = a cos ¥ + &9, (a,7) + &2 q>2(a,!) + «..; but with the following
expressions for a(t) and ¥(t): da/dt =-ba +% (I)1 (a) + 52@2(&) *oeeeey

dy/dt = w+ £B,(a) + £2 Bz(a) ++ee, Where () = has the same value as above.
These expressions for x,da/dt and d!/dt are considered to be formal geries, and

INSTITUTION: Leningrad Airforce Academy "A.F.MOZAJSKIJ"
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T A Popo\4\4e.l~
FOMINA, Ye.N. 103-10-9/10

Seminar on the Automatic Control Theory in Leningrad (1955-1956)
(Obehcheleningradakiy seminar po teorii avtomaticheskogo reguli-
rovaniya (1955-1956 gg.))

.?vtome)ztika. i Telemekhanika, 1957, Vol. 18, Nr 1o, PPe 947-949
USSR A

On January 21, 1955, P.A.lebedev delivered a lecture on
"Stability of a non-Stabilized Movement in the Final Time
Interval".

On February 2, 1955, T.N.Sokolov discussed the "Question of the
Characteristics of Quality in the Theory of Automatic Control".
D.A.Bashkirov discussed the "Finding out of Roots of Algebraioc
Equations According to the Method of the Successive Divisions".

On June 6, 1955 I.A.Orurk discuased the "Appliocation of Integral
Equations on the Occasion of the Investigation of the

Tranaition Processes in Complicated Linear and Nonlinear Systems".
N.G.Barinov discussed the "Problem of the Construction of Trans-
ition Characteristics in Automatic Control Systema."

On September 27, 1956 Yo,P.Popoy disoussed the “Approximate
Investigation of Transition Processes in some Nonlinear

Automatic Systams According to the Method of the Harmonis Lineari-
zation."
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PHASE I BOOK EXPLOITATION 376

Avtomaticheskoye upravleniye i vychislitel'naya tekhnika, vyp. 1.
(Automatic Control and Computing Technique, v. 1) Moscow,
Mashgiz, 1958. 302 p. 7,000 copies printed. !

Ed.: Solodovmnikov, V.V., Doctor of Technical Sciences, Professor;
Scientific Ed. of Publishing House: Polyakov, G.F.; Tech. Fd.:
Sokolova, T.F.; Managing Ed. for Literature on Machine Ruilding
and Instrument Making (Mashgiz): Pokrovskiy, N.V., Engineer.

PURPOSE:  The book is intended for engineers and scientific person-
nel.

COVERAGE: The book is a collection of eleven articles presented at
a seminar on the theory and technique of automatic control and
computing machines. The seminar was organized by the Scientific
and Technical Society of Instrument Making, the Moscow Higher

Card 1/4
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Automatic Control and (Cont.) 376

Technical School imeni Bauman, and the Moscow Aviation Institute
imeni S.Ordzhonikidze. The Moscow Physics and Engineering In-
stitute also participated in the seminar. , The first five arti-
cles outline the theory of automatic control, the next four de-
scribe automatic control systems and system components, and the
last two articles discuss differential analyzers. No person-
alities are mentioned.

TABLE OF CONTENTS:
Foreword
Solodovnikov, V.V. Basic Principles of Engineering Cybernetics

Kuzin, L.T. Some Problems in Synthesizing Pulse Servomechanism
Systems Subject to Steady-state Random Signals

Card 2/4
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Automatic Control and (Cont.) 376

Popov, Ye.P. Selecting the Parameters of Self-oscillatory Auto-
‘matic Control Systems

Rayevskiy, S.Ya. Description of Random Processes by Means of the
Complex Frequency Function, and Some Problems of Control System
Quality

Kuzovkov, N.T. Some New Applications of the Method of Logarithmic
Frequency Characteristics to the Analysis of Automatic Control
Systems 100

Ruzskiy, Yu.Ye. Electric Hydraulic Controllers 134

Chelomey, V.N. Study of Pneumatic and Hydraulic Servomechanisms 166

Rozenblat, M.A. Magnetic Amplifiers for Automatic Control Systems 182

Card 3/4
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8/112/59,/000/012/056 /09
/69500 A({52/£(5)04 /O1E/056/007

Translatton from: Referativnyy zhurnal, Elekgrotekhnika,'l959, No. 12, p, 158,
# 24999

AUTHOR : Popov, Ye P,

TITLE: On Selection of Parameters of Natural-Osciliation Automatic Control
Systems

PERICDICAL: V sb.: Avtomat, upravleniye i vychisl, tekhn, No. 1, Moscow, Mash-

giz: 1958: pp- 59"79

TEXT: An approximate analytical method of investigation of natural-oscil.
lation automatic control systems 1s described, The method 1s connected with the

atic systems containing any number
of nonlinearities at a slowly varying input action, Suggestions on the analysis of
the obtained periodic stability solutions are made, Examples of calculation of
natural-oscillation conditions in the systems are given, AS.B

Translator’'s note: This is the full translation of the original Russian abstract.
Card 1/1
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PRASE 1 BOCK KIFLOITATION sov/4526

uolngvonoon»hEivunoo-:»«.«-vﬂ»-oa-ugq .nvin»nvo-g
wtropstvakh, Uyer, 1958 .

Teoriys izvariastnosti 4 yeys primeceniye v avtomaticheskikh ustroystvakh; trudy
soveshehaniys (Tdeary ¢f Invariasece and I%a Applications to Autcnetia Devices;
Traasactions of the Comferwnce Oct. 36-20, 1958) Moscow, 1953, 381 p. No. of
oopiss printed not given.

Spoasoring Agency:s Aksdemiys nauk Ukraizskoy SSH., Otdeleniye teihnicheskikh nauk.

Resp. M.; 7.5, Kulebakis, Asademician; Editortal Coemlssion: ¥.4, Bodner, Doctor
of Teeknicel Scisncaes, 4.G, lvakhnenko, Dostar of Technical Sciences, A.Tu. Ish-
limekiy, Academicisn, Acsdeay of Scleacer Uk=SSR, N.A, Kachanove, Candidate of
Teetalesl Seiencea, P.I. Kummatsor, Dostor of Physics and Mathexatios, 4.1, Xukh-

teako, Doctor of Tecknicel Sciences, B.Y. Petrov, Corresponding Mawber, Acadear
of Seliwnces USSR, Ye.P. Popov, Docter of Technlcal Sciences, G.X. Ulanav, Doator
of Tecdmical Sciences, K.K. Khrenov, Acadeaicisn, Acadeny of Sciesces Ukr3dR,
P.1. Chisaysr, Candidate of Technical Scinnces, and .M. Chumakev, Candidate of
Tochmical Sciences; Twch. Ed.r G.Y. Kruglov.

PURPCSE: This eollecticm of papers is intsoded for enginesrs and other speclalists

Iy‘%ﬁhﬁg fi1elds of autcmation. . .
T The collection inclndes reporia and papars presanted at the Confarenau

om e Theory of Imvuriance and Its Applicatisaa %0 Autematle Levices. vhich
wvas ealled by the Oidelentye tekhatehearikh nauk {Depariaeat =f Tazhnical Sei-
ences) and tbe Institut elektrotekhnatki (Imstitute of Ilmetrical Laginsering)
of the Academy of Sclexces of the Ukralne and convensd in Kiper Octobar 16 -
2, 1958, Ihe papers preseated are vonceruad with high—quality autcmatle cone
tral systens desigoad on the basis of companssting for the effects of distur-

© dances or maintalning the invariance of the quality to be regulated with re-
spect o the distusbances asting cn the systan. The reports trest the vhrsical
and mthewatical fecndations of iavariance (o autcmatic comircl sysatems; they
also consider netdods for designing and caloulsting invariaat systems and prob-
lems econected vith specific cases of praciical. applicaticns cf compensstian
i various antexatic systems. On the basie of these reports 4t vas established
by tie Conferezce that, by utilizatiso ¢f the conditions of ccapsncaticn and the
prineiple of inrariance, 1t s poasible to produce autczatis systema-and various
arTargecents vilsh are mofe perfect frea the viewpolnt of quality of the regu~
latizs and tentrol process, statility, sinplicity of esnstruztion, and reliabi-
laty ef operatica. The following sesbers of the Kiyer Seminar com Auteomatic Con~

trol ae mentioned a3 organlze:s of the cenfarencar a0, EKukhtezko, A.0. Ivankh- !

wako, Yu.G. Lornilov, O.M. Krythaoceskiy, ¥.M, Chumaksv, ¥.A. Lschanovas, and
P.I. Chinayer. HaZureaces acccmpany ecazh article.

S. lsney, GM. Invariance up to £in Ciablzed Automatis-Control Systems 9)

" 6. Bodser.T.h, O the Applicatlon of the Prin:iple of Ccapassatica to the

Cealgn of Automatic Stabilizing Systeas Vith Distribuled Parameters 104

7. Ivaih=gcka. AuG. Coadined Ragulation e the Geasral Case of Regulation
aof te and Kegnitude 112

8. PFopov, Te.P. Oo Comdined Ragnlation
A ————

9. skiy, O.M. On the Juasi-Invarian:e of Truzsiant Processes in
Noalinesr Sy¥veas of Autcmatic Control of Mins Hilsts

10. Eunisevich. V.M, Os the Use of Regulation Bazed on Disturdances in .
Systems of Ixirezal Coatral

11. TVasil! ¥.G. Pretlem of lovariansa for Linear Raproduction Systems

12, Simspov, W.l. Absclute Invariante fer Linear Neahcoagenecue Spatems of

* Differestial Lquaticas
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SOV /24--59~1-8/35
AUTHOR: PopOV, Ye .P.

PITIE : _ ammerts Tinearization spplied & Lesabe the Stability
Regions of Nonlineal Automatic Systems (0 vydelenil
oblastey ustoychivosti pneliceyonykh avtomaticheskikh

sistem na 0SnOVe garmcniahe skoy linea:cizatsii)

PERIODICAL:Izvestiya Akpdemil Nauk SSSR, Otdeleniye Tekhnicheskikh
Hauk, Brergetike 1 Avbomatiks ,1959,HT 1.,PP 5z..64 (USSR)

ABSTRACT: The syshems are those that have one ponlinearity only
and which aTe described by ordinary differential
equations with constaunt ~ocefficients. 1T is assumed

that a periodis solufion Go The eguabions exishs at Lne
poundazry between the regions of stability and instabllity
and that %the scluticas within the unshable region are
also periodic. The cscillabions are assumed to be of
nearly sinusoidal wave shape with respect o the variable
appearing in the nonlineaX IUL® i (but nch necessarily
with respect %o the other varisbles/. This assumption
is essential ’ -he harmonic lirearization approxima'bion.
The necessary and sufficient corditions fcx the system
card 1/2 b0 be stable are sought; The cifficient conditlcons are
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Hermonic Linearizati . BOV/24-59-1_g/5
; zation A . 25
Nonlinear Automatic Systggéled to Locate the Stability Regions or

found to be exactly those that Lyapunov’s direct

rigorous method ives, i
method lacks matgexmtica oinbed out th@t the
a s Since it is

SUBMITTED: p2ng May 1958

Card 2/2
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POPOV, Ye,P,

Theory of vibrational smoothing of nonlinear charactaristies of

automatic control systems with the aid of self-oscillations. Avtom.

upr. i vych. tekh. no.2:104-138 !'s59, (MIRA 13:2)
(Automatic control)
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AUTHOR: Popov, Ye.P.

cITLE:  Ihe Sffects of Noise Caused by Vibration o3 che Stability
and Response of a Non~linealr Automatic System _a

383

(Leningrad) SOV/215*59-~“=:12/33

PERIODICAL: Izvestiyad Akadonii naulk SSSR, otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1959, Nr 4, pp 97 - 105 (USSR)

ABSTRACT: A genexral approximatc trecatment is given. The systenr

(Figuré ) has one non-linea¥ unit, which 1s included in

the internal feedback 1o00p- Units 1, o and > are linear

as are the feedback and the object- The pon-lineal
aifferential equation describing the systen is (1.1),
where F(x) is the non-linearl function and the other
functions are operator polynomials with constant coefficients.

The external vibration noise fz(t) is defined bY Eq (1.2);

fl(t) is the input, which varies W

fz(t), in accordance with the condition given.

assumed that the linearl transfer function R(p)/Q(p) contains

no harmonics generated by the non-linearity; an approximate
solution for X is sought in the form Eq (1.3), in MEP/
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SOV/24w59e4=12/33
The Effects of Noise Caused by Vibration on the Stability and
Response of a Non-linear Automatic System

varies slowly and A arc the amplitude andg
the phase of the forced oscillations at the input to the
non-linear unit; these can vary slowly as varies.
The subsequent ste c armonic linearization
treatment; Figure 2 illustrates typical results obtained
from a saturation-type hon-linearity,
The second section of the Paper deals with the derivation
of the linear equation for the response to the input
(other than noise). The linearization of Eq (2.2) is used;
odd symmetrical functions (i.e. typical non-linearities)
are considered; then Eq (2.3) applies, which simplifies
the calculations, The response to the useful signal is
then described by Eq (2.6), where the gain depends on
the amplitude B and frequency () of the noise input.
Eq (2.7) gives the stability limit indicated by the
characteristic equation; Eq (2.8) is the transfer function
of the open-loop System and Eq (2,9) is the same for the
ciosed-loop system. .
Card2/3 The third Section deals with Special cases frequcn;;;>/

007-8"
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ABSTRACT:
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S/179/59/7000/05/007/G29
B121/E1A1
On the Determination of the Higher Harmoniss in Hosn-Symmetivical
Self-Excited Oscillations

characteristic composad cf straight line sections oy
Avzerman, Y.A., and Gantmakhner, F, R, (Prikladnsys
Matematilka i Mekbanika, 195&, Nr 5). Such a solution

has proved difficult for many systems other taan of the
on-off type. In the present paper, another method of
analysis of self-excited oscillations is presented using
2 Fourier expansion with a finite number of higher
harmonics (inciuding a zerc harwonis iu the casa of anon-
symmetrical osciliabions)., The method is based on using
the resvlts of harmonic linesarization considersd zs the
zero approximation with subsequent improvements by
determining the higher narmonics., The metaod is
applicable o many systems with non-linear characterisitics
more general than a succession of straight line sections,
but nevertheless with cther substantial limitations.

The general equation describing the mction ¢if & non-
linear system contains the non-lineai characteristic in
the form of a function of the displacement, A limitation
is introduced by whizh the higher derivitives of this
funetion are finite., The pericdic solution of the
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91/8181

On ths Determination of £a igs i
Self-BExcited Osgillations
equation of moticn is formulated,
and fundamental harmorics, it i
the above limitation on the rnon-
fiindanental harmonic
derived from {wo separate equations (1
is formulated (‘the filtering property‘) by I
The degree of its fulfilment dezides the Imperts
taking account of the nigher haimoazcs in Lhe d
solution. If important, an approximation Tor eac

igher harmonics is given, This, in turn, leads
fresh approximation for tue zer: and fundamental
harmonics. This improvement corstitubtes a sigaificanh
computational advantage of the rethod presented here,
Successive approximations can b: introduced by using the
corrected valnes of the zero an: fundamental harmonics in
the subsequert step of approxim: ting the higher harmonics.
Another advantage is the facilily of dealing with non-
symmetrical conditions which a1 expressed by fne presence
of a constant in the equation o motion, An example of

the method deals with an on-off system, It is seen [
i
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SHUVALOV, Nikolay Konstantinovich; POPOV, Yo.P,, prof., doktor tekhn
nauk, retsenzent; VORONOY, A.A,, prof., doktor tekhn,nauk |
retsanzent; DEMCHENKO, O,P., kand, tekhn, nauk, retsenzent-'
MAKSIMOV, 4.D,, kand,tekhn.nsuk, nauchnyy red.: APTEKMAN. M.a
red.; TSAL, R.K., tekhn.red. ' B

{Systems of program control operating on a combined principle]
Siegtemy Programmnogo regulirovaniia, rabotaiushchie na kombi~
nirovannom printsipe. Leningrad, Gos.soiuznoe izd-vo sudostroit
promyshl., 1960, 74 p. (MIRA 13:6)
(&atomatic control) (Programming (Electronic computersi)
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SOLODOVNIKOV, V.V., prof., doktor tekhn.nauk, red.; BOGOLYUBOV, N.N.,
akademik, red.; ISHLINSKIY, 4.Yu., zkademik, red.; KAZAKEVICH,
V.V., prof., doktor tekhn.ngsuk, red.; LYAPUKCV, A.A., prof.,
doktor fixz.-mat,.nauk, red,; PEFROV, B.N,, red.; POPOY, Ye.P.,
prof., doktor tekhn.nsuk, red.; POSPELOV, G.S., prof., doktor
tekhn.nsuk, red.; RYABOV, B.A., prof., doktor tekhn,nauk, red.;
ANISIMOV, B.V., dotsent, kand.tekhn.nauk, red.; PEPROV, V.V.,
dotsent, doktor tekhn.nauk, red,; PLOTNIKOV, V.N,, dotsent,
kand,tekhn.nauk, red,; USHAKOV, V,B., doktor tekhn.nauk, red.;
POLYAKOV, G.P., red.izd-va; SOKOLOVA, T.F., tekhn.red.

[Automatic control and computer engineering] Avtomaticheskoe
upravlenie i vychislitel'naia tekhnika. Moskva, Gos.nauchno-

tekhn.izd-vo mashinostroit.lit-ry. No.3. 1960. U489 p.
(MIRA 13:7)

1. Chlen-korrespondent AN SSSR (for B.N.Petrov).
(Automatic control) (Blectronic calculating machines)
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PHASE T BOOK EXPLOTTATION 8oV /uk79

P, Pal'tov }
ol o avtomaticheskikh sisten (Approxims
G tems) Moscow, Fizmatglz, 1960,
Friblizhennyye me v ) :
thods for Analyzing ’
l’?;a Pe 10,000 copies printed.
N.A. '!\mfld.na.

g 9o boleV' Tech’ Ed': th the
Ed.-e O.Kc 30 s mmer. and scienuau concemd zicularl-y
nded fgf,,‘-‘of mutomatic control sg_“i:,:{,‘.nzation and
arities =8 mx;t:kcgﬁtzss guitable for students
tho

re gulatins systems ’

:s and eqﬂvmiz
» method and stalis-
-parsmeter me
arization; ¢ considered,and many
line !
tical linearization.

Card-:f9—
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‘ . 31327
S/569 61/001/000/012/019

|3, 2000 (”1 l) D274/1308

AUTHOR: Popov, Ye. P. (USSR)
——r—

-~

TITLE: Some synthesis problems of nonlinear control gystems

SOURCE* International Federation of Automatic Control. 1st
Congress, Moaco¥, 1960, Teoriya nepreryvnykh sistem.
Spetsial 'nyye matematicheskiye problemy. Moscow,
Izd-vo AN SSSR, 1961. Trudy, v« 1, 389-403

TEXT: Synthesis problems are considered which can be solved by describ-
ing function technique and by statistical linearization. Two types of
roblems are discussed: problems related to the free motion of the systeam
iatability, sustained oscillations, tranaient proceuu) and problems re-

lated to the system response to disturbances ond controller action (steady-
state and dynamic error £ vibration and random noise). System

configuration and order of di sumed &3 erbitrary.

Nevertheless, for convenience, & €
dered (shown in figures), with one—

Card 1/14
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$/569,/61,/001/000/012/019
Some synthesis problems... D274/D306

Transient processes, sustained oscillations, stability: For the case of
symmetrical oscillatory processes, viz.

x=as8inVyY, :: = af(a) _:%r__ = wfa) , (5) "f"

the describing function is

F(x) = {q(a) - -%y- q'(a;] x o+ 9%551 px . (6)

The performance measure of the transient process in nonlinear systems of
high order by means of Eq. (5) is enalogous to that used in linear theory,
namely the root-locus method, with the basic difference, however, that the
demping factor § and the frequency «  are not constant, but vary with
the oscillation amplitude a . From Eq. (5), the characteristic equation

Card 2/14
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Some synthesis problems... D274/D306

a(p) + B(p) [q(a) s ade) (g -9;)] -0 (1)
is obtnined. With the change of variables p = § + jw, one obtains
Q£ + jw) + B(§+ jw) [a(e) + ja'(a) S =0 .

Expansion in series
2

i 7 ag > (Gw)? [ &%
0( % + jw) -n(g)-+jwk-—- +
dp /E

21

(iu)” < a"e

dp

+
nl

Card 3/14
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Some synthesis problems... D274/D306

is convenient; if E is sufficiently small; ther

. g
o( £ + jw) = e(jw) + f:(——> (10)
dp ) jw t/%"

The methods of determining t(a) and w(a) from Eq. (8) differ. Four
such graphic methods are considered. The graphs obtsined in determining
and @ are called damping-measure diagrams of nonlinear transient
proceases. These grophs yield much information on the synthesis of non-
linear systems. By drawing up such diagrams with respect to various
system-parameters, the most convenient parameters can be selected. It is
poted that with smell 5§ , the use of Eq. (10) insteed of Eq. (9) consi-
derably simplifies the problem. Transient processes with non-symmetrical
oscillations: Such oscillations are assumed to have two components:

d
x=x0(t) + x(8) x' = a(t) sin () we — . an
dt
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0 Lo .
where x‘ is the periodic component, and x -—the aperiodic. The describ-
ing function is

0
0,0 op»  Vlx) .
F(x) = F(x,a) +q(a,x)x + — px

[§ %)

vhere
12
1 .
Q F(xo + a sin \1;’) dvy 5
el

1

L

F(xo + a 8in 'V )sin \y dy q' =

+a sin ) cos Y dY
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Hence,
a(p)<” + R(p)FO(x%0) = 0 (21)
» 0y Q'(“sxo) “\"
g(p)x + R(p) {fl(a-}x ) + — pJ x = 0 . (22)

Bq. 22 permits obteaining the two variables (a and o) as a function of
'xo and the perameter k. From

I(A,OJ,xoz,k) = 0 , Y(“90‘"91091‘) = 0 (23)

one obtains a(k) and w{a) by the seme methods as above. By graphic
means one obtains the new function

P = '\I)(xosk) ’ (24)

Card 6/14

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8

31327
S/569/61/001/000/012/019
Some synthesis problems... D274/D306

called displacement function. This function is related to the aperiodic
component (Eqo (21) ). Thus, instead of Eq. (21), one obtains

a(p)x? + R(P)H(%K) = 0 . (25)

The solution of Eq., (25) yields the sought-for characteristics of the
transient procese. Steady-state and dynamic error: Let the nomlinear
aystem be subjected to the disturbances fl(i.)9 fa(t), fa(t). The system

equations are

g(p)x + R(p)F(x) = S,(p)f;{1) + S,(R)E,(8) + Sy(p)e4(¢) . (28)

The forced oscillations are sought in the form

x = A sin(C:t + ) o (29)

The describing function is set up and Eq. (28) is reduced. By assigning
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various values of Af and C':'i' for k = const., and by calculating in

each case B and (5., the solution to the problem is obtained and shown in
a figure. (It was assuma2d that £, =B sin ¢, o, = £y = 0.) From this

solution; the steady-state error of the nonlinear system under sinusoidal
disturbences can bs¢ determined. This error is nonlinearly dependent on B.
If the system has self-sustained oscillations, the obtained forced oscilla~
tions will occur only under certain conditions., Further, the steady-state
error is considered of a system operating under self-sustaining conditions.
After transformations, the equation

X(4, 0 3Mk) = 0 ¥{A,52 sMok) = 0 (39)
is obtained, whence the functions A(k) and {J)(A) can be found by any of

the graphical methods described above. Knowing A for any M and k, one
obtainag ’

£ - Pk (40)
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expressing xo by the gain factors of the elements, the steady-state error
can be determined, It is moted that the limits of stability k of non-
linear systems can depend on M (i.e., on the external disturbance), unlike
linear systems; this has to be taken into account in practice. Further,

. . - . 0
the dynamic error is found for a self-sustaining system, assuming X not e
constant, but & slowly changing function of time. By linearization, one
obtains

L£a(p) + k ((p) =" « 8, (A1 (V) (44)

whence linear theory can be used for the determination of the dynemic error.
In many cases; a simpler sclution can be obtained without determining the
displacement function. Thus, for odd symmetrical nomlinearities F(x), the
gain factor of the slowly varying component of the nonlinear element can be
directly determined from
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(45)

transformations, and using Eqs. (18), (19) and (20), system (28) decomposes

Effect of vibration- and random noise: S§Stem (28; is considered. After
9 ‘ ?
into two equations

ap)x” + R(IFPG%A) - 8 (e (4) + Sy(p)ey(t) (48)

q'(AB,IO)

B
2(p) + R(p) |al(ag,x") + p| - S,(p) — X

U
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sin @
N | cos p - p (49)
QB

for signal and noise respectively. From Eq. (49) one obtains the equation
for determining the amplitude ‘B of the vibration at the nonlinearity

input, viz.

0 12(5,Qn,xo,k) + 12(‘3’ QB,xo,k)

X2(Qpsk) + T2(Qpsk)

- B° y (s0)

whence the displacement function

0 0
F = @(x ,B, Qnyk)
Card 11/14
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is obtained by graphic means. In this case, the signal characteristic @
depends not only on the form of the nonlinearity eand on k (as was the
case in Eq. (24) ), but also on the amplitude B and frequency QR of
the external disturbance. In most cases it is possible to forego the
solution of Eqs. (50) and (51). This epplies in particular if Eq. (45) is
used. In the case of random noises, when f2(t) represents a stationary

random process with power spectrum density -'r(w), statistical linearize-

tion is used. Thereby, Eq. (28) becomes

Q(p)x, + R(DE (% 5,) = (R (8) + Sy(eM,(8) (57)

a(p)x, + R(p)a (5 S )%, = SplR)y(4) (s8)

for the signel and the noise respectivelys From Eq. (58) follows
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2
4+ OO

8,(jw)

1 H

- — 3 -t(w)dco ’ (59) ‘

2T (i) + Riwla (xy S;) z/f
- 00 :

whence the mean—square value dx of the random noise x. can be grephi-

cally determined. Thereupon, the displacement function is found, which can

be linearized in meny cases, viz,

Fy - kn(df,k):u o (61)

Introducing Eq. (61) in Eq. (57), a linear equation for the signal is ob-
tained. Linear theory can be used thereafter, taking into account, how-
ever, that kn changes with configuration, parameters and external noise.
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The above considerations remain valid for systems with several nonlineari-
ties. It is noted that the method has been tested in practice and found
satisfactory. There are 10 figures and 21 references: 17 Soviet-bloc and
4 non~Soviet-bloc, The references to the English-language publications
read as follows: R. J. EKochenburger, Trans. Amer. Inst. Electr. Engra.
69, part I, 19503 E. W. Grensted, Proc, Inat, Electr. Engineers, v. 102,
part C, 1955.
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AUTHOR: Popov, Ye.P. (Leningrad)

TITLE: on the'investigation of self-oscillatory systems with
logical devices

PERIODICAL: Akademiya nauk SSSR. Tzvestiya.. Otdeleniye
' tekhnicheskikh nauk. Energetika i avtomatika,‘no.k,
1962, 116-121

TEXT: The author considers systems in which the control signal
takes on only the va o, -1, in accordance with the

logical conditi i he instantaneous values of the
regulated coordinate i i es. The steady-state in
such systems is usually o , while transients are damped
oscillations merging into teady-state. In this article the VK
method of harmonic linearization is applied to the study of such
systems. while the logical conditions can frequently be

described in analytic T it i nient in many cases tO
give them graphically, i i for example, the value
+1 for the control si i tion u of the
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controlled coordinate from its required value exceeds a prescribed
value uj} and, at the same time, the derivative pu :- Vv has the
same sign (velocity directed towards increasing the deviation) or .
has opposite sign but small value, The broken line ABCD
describes the stable limit cycle in the linear approximation,

and methods for calculating the points. ABCD are given in the paper
as well as for determining the transient process to the same
approximation (Fig.2). The phase plane is used here only for
illustration, the method being suitable for systems of arbitrary
order and is not connected with the construction of hodographs

in the compiex plane, There are 9 figures.

-~

SUBMITTED: May 11, 1962
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TITLE:

On peculiarities gccurring up

Dp237/D304

on the introduction of a

small parameter in investigating non-linear ogscillationa

in automatic systems

PERIODICAL:

TEXT:

matic

systems cont
the remaining equati

high order. In automati
which differ

Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauk. Pri- \
kladnaya matematika i mekhanika, V. 26, no. 1, 1962, 62-69 V’T/!

The author draws attention to a somewhat different formulation of
ameter problem in equations of dynamics of non-lincar auto-
provide a basis for developing & atrict theory for

linearities are often encountered
sharply from the corresponding linear function y:klx ¢k2px.

Also, for the X variable processes are often observed which are nearly
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TITLE: On self-adjusting control systems without test perturbation effects

SOURCE: International Federation of Automatic Control, International Congress. 2d, Basel,
1963. Diskretnyye 1 samonastraivayushchiyesya sistemy (Discrete and adaptive systems);
trudy kongtessa. - Moscow, Izd-vo Nauka, 1965, 338-350

TOPIC TAGS: automatic control theory, self adaptive control, optimal automatic control
\

ABSTRACT: A self-adjusting control system is one which during operation (1) determines the
| ydynamic characteristics of the system by automatic search or calculates them from measure-
fm’qnts; (2) by some test determines the adjustment, parameters, oT regulator structures
necessary for standardizing (or optimizing) the system; and (3) carries out the adjusting, pa-
rameter, or regulator structure values derived. The literature contains very little informa-
tion on the syntheeis and analysis of self-adjusting control systems for essentially statlonary
plants, while the drawback of many proposed systems 1s that special test signals must be used
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to check dynamic characteristics of the signal. The present authors propose one of the pos-
sible principles for creating a self-adjusting control system for a certain class of nonsta-
tionary plants. The chief merit of the principle is that it can take into account conditions

both internal (system ;Shrametefs) and external (noise and control effects) in system opera-
tion. The report gives only the basic features of the proposed principle of designing 2 self-
adjusting control system, but 1t is to be hoped that this principle can be applied in many cases
where it is desirable to use natural oscillations of a system without introducing perturbing test
signals. The general’base and several particular cases are studied and some of the points in-
volved are discussed. Orig. art, has: 28 formulas and 2 figures.
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Card 2/2 ’g lJi'\‘

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8"



"APPROVED FR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8

NN D U

TACC NRi | AM6022150 Monograph UR/

Besokorskiy, Viktor Anconovich;_2quv,‘1§!ﬂeq§y Ppylgyich
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biblio., index, 15,500 coples printed.
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automatic control system, control system gtability, automatic ?
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PURPOYE AND COVERAGE: This book covers clodely material of courses on
"automatic control theory" of schools of higher technical education,!
It may also be useful as & handbook or textbook by a wide circle of
engineers, students, and scientists. The book was planned as a
rovised edition of Ye. P. Popov's book "Automatic Control System
Dynamics" (Gostekhizdat, 1959), however, due to the rapid advances
{n the field of automatic coatrol in recent years, it had to be
entirely rewritten. Parts II, 111, and IV were written by V. A.
Besekerskiy and Parts I and IV by Ye., P, Popov,
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