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NIKITIN, Konstantin Filippovich; NEYMA:tK, Yefrem Zinov'yevich;
MANIKOV, M.Ye,, red.

[Problems in the hydrogen sulfide therapy of nervous
diseases] Voprosy serovodorodnoi terapii nervnykh za-
bolevanii. Moskva, Meditsina, 1964. 210 Pe

(MIRA 17:5)
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NEYwARK, YU, ANTRONCU A,

*On the Movements of an Ideal Clock System with Two
Degrees of lreedom.”

Reports of the Acad. of Sci, of the USSR, 1946, Naw series,
vel, 51, no., 1, pp. 17~.0G, {1llustr, 1, Eibli, - 3
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NEYMARK, YU, I, PhOI6T1E

UER/aectranies T ¥ey/Jun
17 Regulators, Electronic
"% Clrcuits, Linear

-,“*p-temuon of tuo Valus of Parameters far Whidk '
Bystem of Autazatic Regulation is Stable,” Yu. I
3 nmrl:, GCor'kiy State U, 14 pp

'l.vtcma.t 1 Tolemekhan® Vol IX, No 3

dd.vee method of plotting stability regions of

i‘i@uibﬂm pesitions of linearized systems, both
{fvided and discrete, for any pair of parameters.
fluBmitted 2 Dec 194T.
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USSR /Raginesring Jul/Aug 48
“Turbines, Water
Turbc Reguiators

“Problem of the Bffect of Hydrauliic ‘nrust on the
Reogulation of a Turbine * Yu. I. Reymark, Physico-
tech Tnst, Gor'kiy U, 2% pp :

"Avtomatika 1 Telemekh" Vol IX, No b

G. V. Aramovich, in a previocus artiocle (767T47)
on this subject, reduced the problem to the -

equation: (P +P,)ch 4F +(Ps-2P)ch 1T = 0.

Stability of eystem vas ub<ou.«um.§om with respsct
¢o ths campound parameter N_ + u.._ ~ and the

- 13/49%33

d@goﬁﬁm (Centd) Jul/Aug 48

4th reepect
7 . Here Neymark ipvestigates system w
meugacu.n ol and 7°, using a msthod previcusly
described Admau.mv . Submitted 29 Mar 1948,

13/49T35
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elec power stations,

WSSR/Engineering - Hydraulics, Structures Apr 52 !

""I'heory of the Vibration Sinking of Sheet Piles,"
Tu. I. Reymark, Cend Physicomath Sci

"Gidrotekh Stroi" No &, pp 24-27

Oa the bastis of simplified process, develops the the-
ory of pile sizking by vibration, establishing re-

lationship amoung sinking rate, perameters of driving
instslletion, its power and experimentally detd pare-
meters of ground, Vibratory method for driving sheet
plles, suggested by D. B\\Bgrk'“an » Laureate of Stalin
Prize, is vsed in conatrqu:ign of & number of hydro-

Y ~

219T26

SRSHHTE
[mvu U, 1.
]
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. e tpmae s
sl i, al. 1. arn DUBIUCY, T, il

“Investigation of Fericdic Processes an Their Stubility for ti. 8im lest
Distributec Sysiem of flelay Regulaticn of Temperature", Avic atica i
Telemekhaniia, Vol 14, No 1, 1953, pp 34-L3,

Discusses periodic sol:tions of an equationd tierral conductiv:ty
3. w0 satisfying: the boundaiy cordiiticns:

Lo

o e
/
i

o P - Py
L -

R

when £(T) = O with T>T', £(T)=1 with TLTH

An investigati n of periodic solutions is conducted for est.tlishing
and studyin;; the relation between coefficicnts of the Fourier series, ccore
resnoncine Yr 3n'vticns of equation of thermal corductivity at £(T) = ]
an: £{T) = 0 oo - wively,
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Centl.

! i S atié ] irite
This connection 15 conslidered @ a p01nttranufornahign Ofo;:iﬁpondn
d'hnen'fio;'\ space, Th insoblle point cf this transformation ¢ 5
to 2 periodic solutlion.

1odic s ! als to an -
An irvestigation of the stability gf per"lidlc*oiljjﬁor;iqﬁﬁs o
{ 3 ability of irmwobile polnts aw i anc: ‘thetr
ot igation gf tho S prinec by the distri-
igcrdin"ﬁ‘tos. 'ghe grability of lmaobiloe ;:olnt..n is (1ef,c1j1.1trtnt <L v e e
bu‘*oﬁ roots of & certain transcendent cqualion in respect 10 y cirele
AVIR 3 o «“ .
of a unit radius,

A muerical exangle and crarhs are rresented. (RZhlelh, o 11, 195%)
50: Sum. No. B3, 5 Acr. 55

U USSR SO : ?
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__JBTMARE Ta,1, (Gor'kiy)
-tﬂ‘"v”—ﬁ"i’i Gal'perin wvorks on structural stability ?ondltion: of d{:?;;c
s;s;emn. Aytom, 1 telem, 14 no,1:88-92 Ja=F 530 3710

(Automatic control)
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NEQIARK, YU, I.

"Periodic Cycles and the Stability of Relay Systems", Avtomatika i
Telemekhanika, Vol 14, No 5, 1953, pp 556-569.

Discusses a relay system of automatic regulaztion, consisting of a
linear element with a transfer coefficient K(P) Z Cy
Boor

and a relay element, the generaliz.d coordinate of which may acquire
only two values.

In a periodic ooeratlng condltlon thg time intervals form a periodic
sequence when e..y In = n - - ¢, .0+, +t-tness the tripping
time of th relay is eee¢trn | ST .ees Repetition takes
place aftt,r m triopmgs of ‘he xela_,, the duration of the period is
T= I_ F A ]

In the simplest case (m = 1) eeey Ty, T, ", -7 «ee are
equal.
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Conti.
The output coordinate of the linear element y(t) is constricted ac-
ement and to the

cording to the transfer coefficient of the 1inear €l
values eeeotn-2, tn-l, tne seey preceding the specified instant. Tl‘igpiﬂ:
& and at the corresponding sign of y(t).

of the relay occursct‘ y(t)=
the instant of fripping of the relay

KNOWing e.es tn=2. tn-1r tne
tny), may be found as the root of the equaiion y(t) = (-1t o

For m unknowns T ,Tl-, ....'tmm transcendent equations were
derived y(0) =%, ¥(21)= Beeey 7(TH toeer TQm(-1)™1 B.ue (1)

ons viere derived for cases of forced oscillations.

Analogous equabti

The stability of the periodic oper
To,rl ;5 determined inthz following way:
quence..., ‘t,“t\‘t’_\\ Uetls! ~ the sequence TR ',f;.;&_'.’,-', 15 built;
the system, worresponding to the initial s equence s T TS is stable,
s for small disturbances '”'Alt‘l [ﬁﬁ corresponding Lo ,11[1 /\’?‘.n tend to

ZET O

ating condition at tines ...,‘t—],
i"or: fghe initial. time se-

2
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Canti.

Finally, the investigation of the stability ~f free and forcec periodie
operating conditions of the discussed relay Sys@,e}", ,ll‘ezids“to ?: c]arlf;.ca-
tion of the distribution of roots of the type Fia)z 2 ! .L' .-

with respect to a unit circle (aj iy 8 as constants) .
The problem of D - expansion with respect to unit circle for the

éharacteristic eauation is briefly analyzed, Examples are given.
(RZMMekh, Yo 11, 1954) S0: Sum Mo, 843, 5 Apr. 55
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BETMAIK, Yu.I, (Gor'kiy).
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Pheory of vibrations used in pile driving and pulling. Inzh.sbor.

1908 1 (MLBA 7:3)
16:13-48 153. (Pile driving)
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otate trat & remark [n /.. .Dowroiravov's ariicle (Polk lav ioLekn
o *
[)

VIS LJui) was in response to a orfiicisn of certaln ol nlc wuris,

¢ IR * ot e tye e
cnLeared in vne PREVISE e .uﬂ.,c'r arvicle e: LE Il‘x" LUTOT o)y

~oe Leations of .otLo: of . slonoric b.ukcrs (
Loorors i Do:r;nrﬁvov S ar* o . 25,

9. Monthly List of Russian Accessions, Library of Congress, _~ 1953, Unclassified.

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(



"APPROVED FOR RELEASE: Monday, JuIy 31, 2000 CIA-RDP86-00513R001136820

ugiﬂamc Sl

.
AR S NS U

Lo ' o ; ¥ .
; tions tced osdl- 1 B/
,,Y“' Lo m%‘uowdman “pvtoriit. € "5*1

1 crete id diz(fﬁimhn’tf .@mid}ct; !{\SA

R utharuuliek pate fdei ong an Ve

BE mt:a:sfer coefficieitt K(‘p}-'-K.(ﬁH-Kx(f)"""{’ *; G

EES il{ (p)r“ where K(p) are quotients of polynomials and -
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USSR/Physics - Singing flame

Fp-2202

caré 1/1 Pub. 146-7/25

Author .  Neymark, Yu. I., and Aronovich, G. V.
SR B R B3,

Title : Conditions for self excitatlion of a singing flame

Periodical : Zhur. eksp. i teor. fiz. 28, 568-578, May 1955

Abstract : The authors consider the problem of the stability of a singing fleme,
by proceading the representations of Rayleigh and taking account of the
phenomennlogical lag in combustion. They find their resulte in close
qualitative agreement with the well known experimental facts. The
presént work was completed in 1952 (results appearing in Otchet GIFTI
{Reports of the Gor'kiy Sci.-Res. Physicotechnical Institute]). In
1953 a related work appeared on the prcblem of the excitation of
vibrations during slow propagation of a flame in tubes (B. V. Rau-
ghenbakh, Zhur. tekh. fiz. 23, 358, 1953). Six references: e.g. Yu. I.
Neymark. Uch. zap. GGU, 14, 191, 1950; Ustoychivost'’ linearizovannykh
sistem (3tability of linearized systems), LKVVIA (Leningrad Red Beanuner
Military Aviation Engineering Academy), 1949,

Institution : Gor'kly State University (GGU)

Submitted : May 10, 195k
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112-57-7-14803D
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr 7, p 146 (USSR)
AUTHOR: Neymark, Yu. I.

TITLE: Dynamics of the Relay Systems of Automatic Regulation (Mechanical
Automatic Systems With Dry Friction, Regulation Systems With Hydraulic
Constant-Speed Servomotor, and Other Similar Systems) (Dinamika releynykh
sistem avtomaticheskogo regulirovaniya (mekhanicheskiye sistemy avtomatiki
s sukhim treniyem, sistemy regulirovaniya s gidravlicheskim servomotorom
postoyannoy skorosti i inyye sistemy podobnogo roda) )

ABSTRACT: Bibliographic entry on the author's dissertation for the degree of
Doctor of Technical Sciences, presented to In-t avtomatiki i telemekhan. AN
SSSR (Institute of Automation and Telemechanics, AS USSR), Moscow-Gor 'kiy,
1956.

ASSOCIATION: In-t avtomatiki i telemekhan. AN SSSR (Institute of Automation and
Telemechanics, AS USSR)

Card 1/1

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820

Translation from: Referativnyy zhurnal. Mekhanika,

AUTHOR: Neymark, Yu. I.

.

TITLE: On the Connection Between the Stability Characteristics of Open and
Closed Dynamic Systems (O svyazi ustoychivostey razomknutoy
zamknatoy dinamicheskikh sistem)

PERIODICAL: Tr. 3-go Vses. matem. s"yezda. Vol l. Moscow, AN SSSR, 1956,
p 62

ABSTRACT: Bibliographic entry
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or. systems of automstics with dry friction, svstems o reowition N1t

(O
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i

SETMARE, Yu.I, (Gor'kiy)

On sliding proceas in control relay systems. Avtom. i telen.18
no,1:27-33 Ja '57. (MIRA 1C:3)
(Electric ralays)
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WEYMARK, Nu )
AUTHCRS Mone Giver.

TITLE?
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Defense of Dissertations. Joml2=lo/3
January - July 1957,
Section Jf Technical Sciences,

V., Pa Kazakoyr ~ Elabsraiinr - n1idil iplaa of 2« control sy=
stem with mary chan H H *VP printsipcy "outrajek; 2 mnogokanal'ts
noy sistemy regilirovanya) Kerolev - Investiget_on <f two me=
thods of stabilizin g malay of automatic COntrul {Issledovas
dye lvukh sposcbor staliliaztsii relsynykd sistanm smaticheskago regus
lirovaniya).

At the Institute £

In‘*e 1g«u" o f“ wash

coai~mining msthcd i Lefoveniye raanyva

vskryauny< p;“ve ol Nald inornny cazragoske ugorlayil aesyorozndes
niF). A« De AL e Iovestigatio £ “he expedizacy of working steej.

ly 4ecl’n:ng yevre ~f tna chiald syster Maving & ‘hickness «f 2 —Lom
{Issladevaniye t5:levecbragroati I ookl vopadayashehitkh plastov

moshechnest 1 v shahiis vy
At the ?ﬁre %; o

e tachs=
nlcal Sr npf~:. V, K. ﬁ:iiu Ei; Irvashizati f the 3f he =
TPy

ting ¢ LEeiprsk nineral neal
Lgessa nzgrava pisionunikogs kamenns
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Defensa of Dissertation, 3r-l2-ho /15

January -~ July 1957.

Section of Technical Sciznoes,
At the Institite for Tomzlew Problems of Transpert [Institut korplekss
nykh transportnykh problen). Applicztion for bLhe degree of Doctor of
Technical Sciences? A, A. Sovurnov - Organizatisn of lnland water
transportation Jpsrationz 8 apar’ o '5SR sigle transbxtation ey Organis=
zateiya raboty vautrennsgs voincge ‘rarsperta kak chasti ysdingy trans=
portncy seti SSSR).
At the Institute for Machire Srience (Insbitub mazhinovedeniya). applis
cations For the degree of Docltir of Technical Sciencesy M. A. Kasparov-
The predastion of a coupled hyd-cturbine with sluable vanes for high
presaure, and i35 investigaticn {Sozdaniys socznoy povoroino-lopastnoy
gidroturbiny na vysokiye napory i yeye issledovaniye). Yu. B. Tsvis -
The study of the process of the grinding of cylindrical teeth (Issledo=
vaniye prctiessa zubctaocheniya teilindricheskikh zubchatykh koles),
Applicationz for ths »f Cardicate cf Technical Sciesncess K. L.
Daychik ~ "Tansometrication® (Terzometrirovaniye) of hydrotuarbines and
generators (Tentometrirsvaniys gidroburoin i generatcrov). V. Go Lyut=
tsau ~ Iaveshigation of th= tensizn ralaxation cf metals at room tem=
perature by measuring methods of the transversal deformation and {-ray

Card 3/L  analys:s (Isslednvaniye reiaksats:s napryazhenly v metallakh pri komnats
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Defense of Dissertaticn. 30=12-bLo/L5
January - July 1957.
Section I Tech: xlcal iances,
ncy temperature metcdam: irnnereniya poperecnnoy derformatsii 1 rentgeno=
analizaj,
At the Institetz for tetallirgy imeri A. A. Baykov {Insti
ETT‘TEEHTTT:TE"QEJKU,LT. op .tcanicns Tor Lh= d=r;ee of

itut etaLlLr-
D r of Tech

nical Sciencest P. 4. Alakaanarov -~ Contradictions in the modern deves=
lopment of blocmirg, and ways of solving the problem (Protivorechiya v
sovremenncm napravlienii rézvitiya biyumingev 1 puti razresheniya ikh).
M. Ae Kekelidze - Investigation of Cala.ira manganese ores from the me=
tallurgical point of view (Issledovaniye ch*aturskikh margantsevykh rud

5 metallurgizheskoy tochki zreniya). applications for the degree of
Candidate cf Technical Sciencest L. I. Ivénov - Elazboraticn and appli=
cation of the methuds of isohope exchange for the thermolynamical inves
stigation of some double alicys (Razrab:stka i primensniye metoda izotopz
nogo obmena dlya termodinamichaskogs issledcvaniya nekoterykh dvoynykh
splavev). I. Yu. Kozhevnikeov - Investigation of the thermodynamic reace
tion of the dephoaphorization of iron (Issledovaniye termodinamiki re=
aktsii dafosforatsii zheleza}. G. A. Sckolov - Viscesity, crystallizatie
on processes, and mineralcgizal compositicn of prinmary and finite blast-
furnace slags (Vyazkoatl, protsessy wristallizatsii i mineralogicheskiy
sostav pervichnykh i kerecrnykh domennykh ghlaksj.

AVATLABLE! Library of Congress,

card L/h 1, Control systemes-—fuwicmatiom 2. Telemetry 3. Ceology
4o Inland waters--Transportetics 5. Motallurgy
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The article attempts to give a systematic representation
<! some general problems related to the method of point
vransformations, as applied to the systems with an arbit-
rary number of éegrees of freedom, This is only the first
part of the whole work; the second part is to follow later.
The method of point transformstions was first proposed by
A. A, Andronov and his collabcrators (Refs 1-10) and was
apolied by them to the problems of automatic control. The
importance of this method in the theory of nonlinear oscill-
ations and the theory of automatic control systems spurred
the author to collect the available material from various
sources and to construct a complete unified theory. The
paper is primarily concerned with the problem of the stab-
ility of fixed points in a point transformation and its
relationship to the problems of the stability of non-
periodic motion and the states of equilibrium, The point
transformation is defined as follows. Each point

CIA-RDP86-00513R001136820(
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Method of Point Transformations in the Theory

of Nonlinear Oscillat-
lons, Part I,

M(xl, xg,...xn) of a geometrical system M is transformeq
into another point M(J?l,

Eé,...fn) of the system by means
of:

}—Cl b fl(Il, XE,.--xn) ]

Eé = f5(x), Xoyeeaxy) (1.1)

The coordinates
while X

X1 X5, ee+ X, are the coordinates of Y
1» 22,...§ﬁ are the coordinates of ¥ . The trans-
formation is denoteg by T so that
can be written as ¥ a TM whi
T 1is apnlied to the point M
Card 2/7

the system of Egs (1.1)

ch means that the transformati ;-
end transforms it into the
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point ¥ . The transformation T can in turn be applied
to the point M 8o that this is transformed into the point

M . The point ¥ is thus obtained by a double transformat .
ion so that M = TH = T(TM) . The transformation which
‘ransforms the point M into point b may be denoted by
Similarly, the m-th transformation is denoted by T | 4

point +is said to be a fixed point of the tragsformation
M

T if the transformation transforms the point
that isg, %

into itselr,

¥ 2 M 12
The coordinates xi“ , xg‘ ...x;‘ of the fixed pcint M¥ obey

the relationships defined by Eqs (1.2), which can be regard;:.
as formulae Tepresenting coordinaces of the fixed*points of
the transformation, The e-region of the point M is d=f
ined as the ensemble of the points M for which the relation-
ship expressed by Eq (1.3) is fulfilled, The left-hand side
terms of this equation can be denoted by O(M, M®) and it
represents the distance between N and M% , The fixed point

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(
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M¥ is said to be asymptotically stable (differentially) if

it is p0551b1e to find a certain e-region (e >0) for the

point M* which, when subjected to a multiple T trans-

formation converges on to the roint M* . This means that

for a.i arbitrary point not belonging to the small e-region
it is necessary that:

p(TmM, M*)<em , (1.4)

where sm—>0 for m-> 00 and max em-)O for -0 . The

fixed point M is said to be unsvable when for a certain
>0 in the vicinity of the point M¥ | there are points
M which go outside the limits of the e-region when the
T-transformation is applied, The stability problem is dis-
cussed on the basis of the above definitions and it is de-
monstrated in a number of theorems. It is shown that the
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Transformati
ions, Part I,

ons in the Theory of Nonlinear Oscills-

coordinatesg of the point yX ¢an be represente
ical form b

d in a canon-
(:7.2) which are deri

ved by meang
When the

a lineariged

ved by Eq (4.1).

i to construc-

formation.
of different

EEi = Xi(xl, xg,---xn; t) (i = 1, 2,...n)

where the functions Xl...Xh are either independent of time
s neti . en t .
Card 5,7 OT are periodic func 10ns of time, then the System is

- - 13R001136820(
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autonomous in the first ¢
It is shown that the moti
ented in the phase space

ase and non-autonomous in the latte.,
on of an autonomous System, repres-

by a closed curve y 18 asympt-
otically orbitally stable, if g11 the phase trajectories near
to the curve M  tend to it asymptotically for t9+ w0 . A
periodic motion X = wi(t) is asymptotically stable (in
terms of the Lyapunov criterion), if, for an arbitrarily
small pcsitive g it is possible

to find such_ §>0 that
for every Perturbation displacement

xi(t)’ocnxn(t) for
t>e0

the following is always true:
It is shown thag the problem of

of investigation of the 8tability of the fixed points of the
transformation, The relaticnsh

Card &/7
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Nonlinear Oscilla: -

fixed point of
equilibrium sta

a transformation

and the stability of the
te of g 8ysiem ig investigateq and the resujc,,
The linearization of a poinu
d its relationship to the variation problen:
- The solution of linear differential equai; -
t '8 with periodic coefficients ig investigated and its relsi-

ASSOCIATION Issledovatel! skiy fiziko-tekhniche ski

Y institut pri
Gor'kozﬁgp universitete (Physics Engineering Research Instis
ute of jﬁégéor'kiy University)
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even one root lies outside. In order to construct a
reflection a solution must be known to Eq (2.1) describing
the motion. This is best obtained as anexpansion in terms
of a small paramster. This i3 best done if Eq (2.1) first
suffers a change of variable as in Bq (2.6). The
reflection of surfaces S and S in the neighbourhood of
points Mo and Mo can beahieved by using the inter-

mediate t-surfaces as in Figure 3. Previous qualitative
discussions of the behaviour of single-~dgree~of-freedom
systems (Refs 61.68) have been presented in two~dimensional
phase-space. A study of the ay in which parameter values
influence more complicated systems leads to an interest
in the incidence of bifurcation. Two broad divisions may
be observed: autonomous, i.e. in which time does not
appear explicitly in Eqs (l.1) to (1.2) inclusive, and
non-autonomous. The former may be further divided iato
those cases in which the construction of point reflections
are possible or not. The stability of a system is
Card2/3 conveniently determined by the manner in which it becomes
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unstable. The asymptotic phase trajectories may vanish
(Figure Ob) or contract to within a particular region
(Figure 6a). The application of the method of small
parameters is much facilitated by the derivation of two
theorems in Section 5. There are 8 figures and 46
references, of which 4% are Soviet and 2 international.

ASSOCIATION: Issledovatel ‘skiy fiziko-tekhnicheskiy institut pri
Gor'kovskom universitete (Physico-technical Research

Institute of Gor'kiy Uaiversity)
SUBMITTED: December 25. 1958
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PERIODICAL: Radiotekhnikg j Elektronika, 1958, Vol 2, nr 11,
pPp 1348 - 1360 (USSR)

ABSTRACT: The generators with g delayed feedback have a certain
bpractical interest ip radio engineering. 4 generator
of this type (Figure 1) consists of the following
elements: 1) a non~linear c¢ircuit which can be described
by a non-linear function f(u) sueh that the input
signal can be eéxpressed by

Cardl/e
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Delayed Feedback With Losses

y(t) = gé (¢ - ) )at (3)

- 0O

and 3)

a delay cirecuit whick is describeqd by:

u(t) = y(t - o) (4)

3, 14 and 15),
y 1t is assumed that the
€ non-linear element of the generator
such as shown in Figure 2. fThig means
8i y the output signa]

X(t) will be in tha ain of rectangular
Card2/6 pulses, Consequen signal can be expressed

- 01136820(
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by Eq (6), where tJ are the time instants at which wu(t)

Treaches a value § and at which x(t) changes abruptly i

from ‘zero' to ‘bme’ or from 'oné' to 'zerd'., The 8ignal at the '

output of the linear element can be expressed by Eq (7) and

the output signal ig 8iven by Eq (8). The above equations

can be used to analyse the operation of various generator

8ystems. In particular, when each Cperating cycle of the

system consists of ] pulse (this is shown in Figure 5),

the basic formulge are given by Eqs (9) and (10). 1In these,

t? and tg denote the instantg of the commenc

the termination of a rulse corresponding to the n~th l

cycle. Eq (9) shows that the leading edges of the pulses '

have a repetition period, as expressed by Eq (11). l

Eq (10) determines the duration of the n-th pulge in ’

terms of the duration of (n=1)-th bulse. Eq (10) can be

written asg Bq (14), where 0 denotes the duration of the

n-th pulse. Thig can further |
|

be written as Ba (15). on
the basis of the th

eory of oscillations and the problenm
Card3/6 of iterations (Refs 16, 17 and 18),

it follows that the L

= I ~ T N
N Tt i" . N - A s N i 5

- 01136820(
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The Circulation of Pulses in
Delayed Feedback With Loesges

a Highly Non-linear Bystenm Having a

8olution of Eq (15) is stable provided the conditions

expressed by Eqs (17) and (19) are fulfilled.
the relationships for

system contains multi-pulsge cycles,
the inception instant
pulse are expressed by
for the n-th cycle
expressed by Eqs (24). If Th =t

Tm = Yop -t
m~1 and m-th pulses ang tm

pulse, Eqs (22) ang (23) can be
Bas (27) and (28). In order to

Egs (22) and

where rm

ani the termination of the
(23).

(consisting of m pulses) can also be

2m-1 ~ t2111-.2
denotes distance between

is the duration of the m-th

If the

i-th
These instantg

and

determine the cycle, it is

Decessary to find the solution of these equations for the

case:

n -1 _ B -
tm'r’g ‘tinrrp9 -

where
Card4/6
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Delayed Feedback With Losses

This leads to Eqs (29) and (30). The stability of the
system is therefore described by Eqs (31) and (32). The
above equations can be used to construct the so-called
cyclic function for single-pulse and multi-pulse cycles
tor various values of & . The function is represented
graphically in Figure 7, where the duration of the n-th
pulse is expressed by (n-1)-th pulse. From the figure, it
is seen that for 63> 0.5 , each pulse introduced into the
system gradually becomes smaller and finally disappears.
On the other hand, for values of 6§ 0.5 it is possible
to obtain a stable, single-pulse cycle. The above
theoretical findings were verified experimentally. The
non-linear element in the investigated system was in the
form of a cut-off tube, type 6P9, whose characteristic is
as shown in Figure 9; this was sufficiently close to the
required Z-type characteristic. The delay line in the
system was a coaxial cable having a total delay of 2.5 us.
The losses of the line did not iatroduce any particular
@mplications. The experimental results obtained are
Card5/6 illustrated by the oscillograms of Figures 10, 11, 12 and 13.
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The oscillograms of Figure 10 show the transient processes
in a single pulse system, while those of Figure 12 illus-
trate the transients in a two-pulse system. It was also
possible to obtain three-pulse cycles such as shown in
Figure 13 but there were practical difficulties in
obtaining the cycles contairing a large number of pulses
(more than 3). There are 13 figures and 20 references, 18
of which are Soviet, 1 English and 1 French.

ASSCCIATION: Institut radiotekhniki i elektroniki AN SSSR
(Institute of Radio Engineering and Electronics
of the Ac.S-.USSR)

SUBMITTED: March 19, 1957
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1959, Vol 2, Nr 3., pp 507 - 508 (USSR)

ABSTRACT: The work is concerned with defining gklxeasggbils.tt;!fog,
instability criteria for 2a fixed point/of 13-t A3 X i35
space into jtself for the so-called critical caseS: Some
of the rasults given were obtained in an earlier work
(Ref 1) during the investigation of the pifurcations of tnv
fixed points. The prlncipal theored .+ates that j ¢ Vix

in the vicinity of a fixedApoint X ijs a LyapunoV function
(Ref 2) for the transformation T, and if in the vicinity
of a fixed point <, y¥ & of a transformation Tn :

latx, vl <alds
\V[f(x. y)l - Vit‘(x° y# (x)l\ < B\y - y”‘f (x)\

(%)
L
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Critical Cases
the function:

n(x, y) = V(x) + Aly - vad (x)| (5)

for A > (1 - q)“lB will be the Lyapunov function for the
transformation Tn in the vicinity of the point
(x¥, ¥* (x%))
Two numerical examples of the application of the theorem are
given.
There are 2 Soviet references.

ASSOCIATION: Issledovatel’skiy fiziko-tekhnicheskiy institut pri
Gor'kovskom universitete (Physico-engineering Research
Institute of Gor‘kiy University)
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Neanrk, Yu.I., Gorodetskiy,E%a?{?sand Leonov, N.N.

InVestigation‘of the Stability of Some Distributed Linear
Systems

Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 6, pp 967 - 988 (USSR)

The following dynamic system is considered. The output
variable y(t) is uniquely determined by the input
function x(®) for A < t . The set of operations
necessary for the functions x(t) , in order to obtain
y(t) , is the operator of the system. If the operator
is linear the system is also linear. The dynamic system
is said to be stable if small input perturbations result
in small perturbations at the output. In order to make
this definition clearer it is necessary to have
quantitative characteristics of the input and output
perturbations. If the characteristics of the input and
output are denoted as r and @ , the stability require-
ment states that for € > 0O , @y should be smaller than
e if x< b , where 6 >0 and is independent of € .
It is assumed that the input and output variables x(t)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(
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and y(t) can undergo Laplace transformations and that
the relationship between them can be expressed by:

y{p) = K(p)x(p) (1.1) .

It is known that from the condition expressed by Eq (1.2)
it follews that the transformation F(p) of the function
f(t) is an analytic function of p in the semi-plane

Rep > & and that for an arbitrary ¢') o , it is possible
to write:

e 00
of = Slf ‘2 2Tt gy , Q£ = ‘ f'f o2 qe (1.5) .
1)

If rf = pf , the following theorem is true: "In order

that a linear system be stable with respect to all the
perturbations x(t) , for which px< #00 , it is necessary
that the function K(p) should be analytical for Rep ) ¥

Card2/6
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and it is sufficient for the function to be analytical
in any semi-plane Rep > y' where 'L Y" . A further
theorem states the following: "In order that the
linear system be stable in the sSense:

rf = Supt>oe-Yt \f(t)\ . Qf = Sup oe'rt ‘f(t)\ (1.7)

for {'= Yy it is necessary that the system should be
stable in accordance with Eqs (1.5) at M=y and it is
sufficient that the function K(p) should be analytical
in any semi-plane Rep > Y' for y' £ 0 and that the

integral: + 60

S ldK‘ dp‘z peiu® (1.8)

-@ l/{/

should be convergent. A system described by :

Card3/6
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2 \
.; -—.; - a ——2- - b —— . Clu. = fo(u) (109)
ot ax d0x

dg n
—_— - ar . = F£.(E.y Eny aeey E_)
. is’s 1 2 '
dt s=1 * G : \ .’ (1.10)
=1, 2, e, n -

is considered as a general example. The system can be
linearized and the equations are then written as

Eqs (1.11) and (1.12). If it is assumed that the initial
conditions are 0O , Eqs (1l.11) and (1.12) can be written

as Eqs (1.13) and (1.1%). The solution of this system can
be written as:

B = K(p)A (1%i9y’

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(
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where A and B are vectors and K(p) is expressed

by the matrix given by Bq (1.17). It is shown that the
Solution of the stability problem is equivalent to the
investigation of the roots of the 30~called characteristic
equation; this is expressed by A(p) =0 . The above
theoretical results are employed to investigate the
Stability of several Systems. First, the so-called
problem of I.N. Voznesenskiy is considered. The system

is described by Eq (2.1). It is shown that its
characteristic equation js in the form of Eq (2.7).

Secondly, a feedback amplif

characteristic equation of
of Eq (3.1), where J(p)
feedback loop.

18 SYstem is investigated. The operation of this
system/described by Eqs (5.1), (4.2) and (£.3)
A temperature controller is also considered. . The operation
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of the system is described by Eqs (5.1) and (5.5).

There are 11 figures and 24 references, 1 of which is
English and 23 are Soviet.

ASSOCIATION: Nauchno-~issledovatel!'skiy fiziko-tekhnicheskiy
institut pri Gor'kovskom universitete (Scientific-
research Physics-engineering Institute of Gor'kiy

University)
SUBMITTED: July 2, 1959 V(
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A Numerical Method for Determining perioﬁgéléﬁéiéns in an
Automatic-control System

obtained by the method of least squares. After
substitution of the input expressions in the out put
expressions we arrive at the required approximation.
This will give equations for the amplitudes of the
harmonics and a similar procedure will give equations
for the values of the input excitation at the discrete
moments of time. A particular example 1is considered
consisting of a linear centrally stable loop and a non-
linear loop with a symmetric characteristic. Two sets

of equations are obtained, each of which is inconsistent
(corresponding to two guessed values of the frequency).
Bach set is solved by omitting the last equation and

after smbstitution in the last equation, interpolation
gives a new value of the frequency. Thus, eventually,

a value of the frequency is obtained for which a consistent
set of equations exists. This is then the required L*

frequencye.
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There are 1 figure and 21 Soviet references.
ASSOCIATION: Nauchno-issledovatel'skiy fiziko-tekhnicheskiy
institut pri Gor'kovskom universitete (Scientific-

research Physics-enginecring Institute of Gor'kiy ]
University) l/f
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NEYMARK, Tu, I,

e T

Fumerical method for determining the periodic motions of
automatic control aystems, Izv, vys. ucheb, zav.,: radiofiz.

2 no.6:989-994 59, (MIRA 13:6)

1. Naurhno-isnledovatel'akiy fiuiko-tokhnicheakly tnstitut
pri Gor'kovekom universitate.
(Automatic control)
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AUTHORs _Neymark, Yu.le—- — 307/20-127-5-6/58
TITLE: On the Permissibility of Linearizztion in Studying 3tability
ZRIODICAL: Doklady Akademii nauk 355R,1959,Vol 127,Yr 5,pp 961-964 (US3R)

ABSTRACT: Let the values of the functions u(t) and «(t) belong to the
linear normed functional spaces U and £ . The operator which
makes correspond uniquely a u(t) to every wi(th, T <&t , is
called e dynamic system. w§t; is called the input and u(t)
the output. Let the output u(t) = Q0 correspond to the input
w(t) = O. The motion of the dynamic system which corresponds
to the input w(t) = O is celled stable, if Hu(t)it <&,
1f W w(t)ii € & . Theorem : The linear dynamic system

t

(1) u(t) = [ic(t.t)w(r)df ,

where G(t,T) is a linear operator, is stable, if
t

]
(2) sup S he(t, )N at < + o .
tAZt t
| o] o)
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On the Permissibility of Linearization in Studying 30V/20-127-5—6/58
Stability

Then the equation

t
@ ue) = § 66,0 (e(%,u0)) 4w (2))ar

-

is considered; let the 8olution for t sto be known. Theorem ?

gives conditions which must be satisfied by G and f in order
that the solution be uniquely continuable onto the interval
to,t1] i an estimation for Hu(t)i is given. In theorem 3

1t is concluded from the stability of the linear system (2)
misprint !) that (4) is stable under certain suppositions.
The author considers the extension of the results to systenms

and possibilities of application of the three theorems.
There are 7 references, 4 of which are Joviet, 1 American,
1 German, and 1 English.

A3S0CIATION: Issledovatel'skiy fiziko-tekhnicheskiy institut pri Sor'kovs-
kom gosudarstvennom universitete imeni d.I.Lobachevskogo (Phy-
8ico-Technical Research Institute at the Cor'kiy State Uni-
versity imeni N.I. Lobachevslkiy)

PRESEHNTED: April 27,1959, by L.S. Pontryagin, Academician

Sgggx;ygn: April 25, 1959
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AUTHOR: Neymark,Yu,I, . . S07/20-129-4-6/68
TITLE: Some Cases of the Depandence of Periodical Motions on Parameters

PERIODICAL: Doklady Akademii nauk SSSR,1959,Vol 129,Hr 4,pp 736-739 (USSR)

ABSTRACT: The author formulates without a proof Tive long theorems on the
bifurcation of fixed points of a mepping ,and on some cases {not
appearing in the plane), where the perid‘é’ic motion arises from
another ome in the moment of the change of stability. The change
of stability may appear if the characteristic equation contains

one root ~1 or twe roots e-tb? . Besides it is shown that the
proposed method cen also be used for the investigation of the
case where a periodic solution arises fronm a position of equi-
librium of the type of a composed vorte:x point. Theorem 1 is
already published in [fRef 5;7. The author mentions Ai.4.
Andronov, Ye.A.Leontovich, and N.N.Brushlinskaye.
There are 12 references, 11 of which are Soviet, and 1 French.
ASSOCTATION: Gor'kovskiy issledovatel'skiy fiziko-tekhnicheskiy institut ori
Gor'kovskom gosudarstvennom universitete imeni H.l.Lobachevskogo
(Car'kiy Phyaical)-Technical Research Institute at the Gor'kiy -
—3State Unjversity imeni N.I.Lobachevskiy) X
PRESENTZD: July 17, 1959, by L.S.Pontryagin, Academician.
SUBMITTED: July 16, 1959
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AUTHOR: Neymark, Yu.L.
TITLE: Stability of the Jixed Ean%b°£ a Point Transfo

a Critical Case

PERIODICAL: Izvestiya vysshikh uche
1960, Vol 3, Nr 2, pp 342

regarding the s

rmation for

bnykh zavedeniy, Radiofizika,

- 343 (USSR)

tability or instability of

ABSTRACT: Two theorems
a fixed point M (0, oc-s 0) of a type T rpoint
transformation, defined by:
n
X ( J{A Z;a x, + 0 (xz + +-xé)
X, = X, * xl,xz, ceey X i «5‘1 1353 ‘) e w X

(1)
The expression T (x11 PR xn) in Eg (1)

are given.
on which becomeS

negative functi zero at the point

is a non-
fixed point of the

M% . The first theorem statef that the

transformation defined by EQq (1) is stable if all Al = 0

and if the equilibrium state of the system of linear
coefficients:

Cardl/2 differential equations with constant
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Stability of the Fixed Point of a Po g%’%gandformatlon for a
Critical Case

dx

t = X
—_ = a_ x_ (2)
dt 2

is asymptotically stable. The second theorem affirms
that the fixed point M of the transformation given
by Eq (1) is unstable if at least one A1 £ 0 and if

at least omne root of the characteristic equation of the
system defined by Eq (2) has a positive real part. The
theorems are proved on the basis of the Lyapunov function
v which is defined by Eq (4). There are 3 Soviet
references,

ASSEOCIATION: Nauchno-~issledovatel'skiy fiziko-tekhnicheskiy institut
pri Gorikovskom universitete (Scientific-research
Physics-engineering Institute of Gor'kiy University)

SUBMITTED: March 30, 1960
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AUTHORS ; Neymark, Yu.I. and Shil'niﬁ%g%/g§§?
—

TITLE: Investigation of Nearly Piece-linear Dynamic Systems

/oA

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Radiofizika,
1960, Vol. 3, No. 3, pp.-478 - 495

TEXT: The results obtained in an earlier worik (Ref. 3) are
extended to the nearly piece-linear systems by smploying the
method of a small parameter (Refs. 1-3). It is assumed that
depending on the state and possibly the previous behaviour of

the dynamic system considered, this can be described by one of

N systems of the differential equations of the type (Ref. 9): V(

I ae _ wd (. 5 J
dxi/dt = Xi(t. Xa eee xn.) (1.1)

The transformation from p description to q system of description
takes place when the transformation point is on the surface:
card 1/6
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S/141/60/003/03/011/014

2 2
Investigation of Nearly Piece-linea%lﬁy“%gc Systems

. xP p - O: 8 . <P P
qu(t, X{veees xnp) = 0; .’).pq(t, XJaeees x“p) N O (1.2) v{

(s =1, veey, r_J);
L) ? pq 1
Here, the values of the new variables xcll, ey x: at the
q
instant t are determined bty the values of the previous variables
at the same instant and are defined by:

q _ sPa . <P p
xJ. = G (t;  SEERREE xnp) (1.3)

(j = 1.2, oe., nq)

The functions Xi of each system of 2gs. (l.1) 2nd also the
Card 2/6
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Investigation of Nearly Piece-linea§13y4§%§c Systems
functions S, L , G are capable of being differentiated a
suitable number of times. Further, it is assumed that if the
system is non-autonomous, i.e. if the time t is explicitly
present in at least one of the functions X, 8§, {1l , G, the
functions are periodic with a period 2W . The phase space of
the above system consists of phase sub-spaces ‘Dl’ coay q-n .
The transition from one phase sub-space -‘bp into another sub-
space : is effected in accordance with the transformation

defined by Eq (1.3), provided the conditions of Eq.(1.2) are met.
Consequently, the points of the surface Spq of the phase sub-

space q% , which satisfy Egq. (13), can be regarded as being

identical with the corresponding points of the phase sub-space
q,q . As an example of a system which can be describ~d by the

above equations, the following system of differential equations:

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820(
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Investigation of Nearly Piece-lin%%gzégggéic Systems

dxi/dt = ; N (1.4)
(i v . n)

1s considered. In this system, the functions ¢, are subject {/

to the discontinuities of the first kind on th. smooth surfaces

Sa , which split the space D of the variables Xyo Xpo o eeey xn

and t imnto regions pl‘ ca oy Dk . In each of these regions,

D. , the equations of motion are in the form of Bqs. (1.5), where

fi are smooth functions in Dj . In order to obtain a

complete description of the phase-point motion it is necessary to
determine what happens when the point reaches the boundary of the
region Dj . For this purpose, various special cases of the phase

trajectories lying in the vicinity of the discontinuity surfaces Su

Card 4/6
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Investigation of Nearly Piece-lineaglggégggg Systems

are investigated. 1In the sub-space @k , a trajectory L is

described by a ayastem of vectorial equations definad by Bq. (2.1,
Now the transformation Tka-l of the solution of Egqs (2.1) is
in the form of Eqs (2.5,. Investigation of the stability of the

periodic solutions of the system represented by Eqs (1.1) for \*{

B = 0O is done by considering the characteristic equation, which

is in the form of Eq (3.6). The periodic solution is stable for
all the roots of the characteristic equation lying inside a unit
circle. It is shown that the periodic solutions corresponding to
the generating solutiocns for u are stable if &1— m roots of
the characteristic equation, are smaller than unity and if the roots
of Eq. (4.6) lie in the lefthand semiplane. The above analytical
results are used to investigate some special systems. The first

of these is described by Eqs (5.1). The second system is

Card 5/6
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CMEYMARR, Yu.l.; KINY4PIN, §.D.

State of equilibrium oo the surface of a discontinuity. Izv.vys.
uchab.zav.; radiofiz. 3 no.4:694.705 '60. (MIRA 13:9)

1. hhuchno-lssledovatel‘skiy fiziko-tekhnicheektliy institut pri

Gor'kovekom universitete.
(Bifferential equations)
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AUTHORSs Neymark, Yu. .l_., Fufayev, N. A. (Gor'kiy)

TITLEs Permutable Relations in Analytical Mochanics of Nonholonomeous
Systems
PERIODICAL: Prikladnaya patematika i mekhanika, 1360, Vol. 24, Fo. 6,
pPp- 1013-1017

TEXTs The authors investigate the question how far it is justified
to assume the correctness of the relation

(0.1) qu‘c - dagg -0,
where d is the differentiation with respect %o the %ime &and d the
virtual variation, not only for holonomeous but also for non-

holonomeous systems. It is sdmissible according to Hamel and Volterra,
it is not admissible according to Levi-Civite, Amaldi and others. \

The authors show that the discrepancy arises, since the operations
dd and dd occurring im (0.1) are not satisfactorily defined. In
the neighborhood of the considerad path of motion q, = qi(‘t) the

authors introduce a curvilinear system q, = 4 (ugy i,y ovvp U ) 80
that u, = U, = «.. = U, = 0 corresponds %o thé path, where u1n= t

2 3
Card 1/ 4
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Permutable Relations in Analytical Mechanics of Nornholonomeous
Systems
is on the path. The planes which touch the surfaces u B aee
cee =0 = 0 in the points u, = u3 = ... = U= 0 are”the planes

of virtual displacements of the system. For linear and hozogeneous

kinematic bindings now it is defined:
) Y,
dqg = EL&(L \ Jqf’_i?_ fur (T =1,.., o+k;
. 1
(.1 R Uy To= 1yeee, m)

dg, = a.,.(-:sdqs, J'q( = arg Jqs (7 =mek+t,. .03 8s1,..,0)

where m is the number of the degrees of freedom, k fixed number
(0 =< x = n-m), where it is summed over double indices, anc where

ry8,1 = 1, «.0y » M3 1 = 14000y 1y j = m¢l,..., D €= m+l,...,m+k
o, B s NV o= 1,000, D+l 6 = mekel, meke2,..0yn .

If for a nonholonomeous system with the bindings

1.2 Q: = 3
( ) qJ 8..9

js
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there are introduced the quasicoordinates m

Ty =

(1.3)

rsqe’

ﬂ}a

&y sq

then one obtains the relatiomns

(1.4) ada, - ddq, = 0, ddm, - du7,

where
1.5) gw\@

(1.6) Bf; -

oV Be.

Ba g

(iu

924,
7] ]
9 : {13

o 47 "

%
99a
dag .

As

- qg

], buranrg

da
3y,

1,-.

o T

n+k

=
:‘Br.’,i

- 4,
B(J,

o

by

= wapd'jTé‘Jﬂ" ) 1616""11 :

3

G

Xronecker
symbol ) .

The two aspects mentioned above correspond to the cases k = n -

and k = 0.

Now the authors show that tha equations of motion of a nonholonomeous

system can be written with the aid of (1.4) so that the equations
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in quasicdéordinates of Hamel as well as the equations in real co-
ordinates of Chaplygin are obtained as special cases. In the same

way the principle of stationary effect can be formulated in a V(
general form also valid for nonholonomeous systems.

The authors mention Suslov, Chaplygin, V. J. Kirgetov &and P.
Voronets.

There are 23 references: 11 Soviet, 5 German, 3 Italian, 2 French,
1 American and 1 Norwegian.

SUBMITTED: March 21, 1960
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AUTHORS: KNeymark, Yu.l., and Gol'dberg, V.N.

TITLE: Existence Theorems for Nonlinear Nixed Problems

PERIODICAL:s Doklady Akedemii nauk SSSR, 1960, Vol. 135, No. 2,
pp. 262 - 265

TEXT: Problem I s Determine in the strip n'l’ ] 0<€x £1, OétéT} an /(

n, times (no « max (2,n)) continuously differentiable solution u(x,t) of the

problem

(1) u_om Uy et t(x, t, u, u ut,/»t)

. rz(n)u ( (s)
v" ’kaatl -\’fi t,ooo'D u ng [
X= ]
D(B)u { = 1,2,; 0¢8&n-1
x=i? M § 9293 0gogn
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(5) U(X,O) - u{'o(x' /"") ’ ut(xio) - ‘f”(xa/v‘—)

Problem II : Determine in F] an o times continuously differentiable

solution of

- > - (n) (s) N
(5) 2« (13 (q) 0 J_‘u -, (t,..., 2 (u)] , ,
J=041 k+21=n k1 / ? 9t1 _3 \fl 2xFax? lx:o (/

5(8),
- geeey ), 1=1,2; 0L p+2q €n-1
j)xpatq ~ /
(6) u(x,O) = \'f’/o(x)/"")
Under the assumption that the functions f, . , Y. and the coefficients £ as
weil as their derivatives satiasfy certain condltlons, the author prove the
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existence of the solutions in the large, the uniqueness of them and the
continucus dependence on the paremeter and differentiability with respect
to the parameter, with the aid of the mathod used in (Re?. 11) for questions

of gtability (theorems 1-3). Then it is shown that if the derivatives U . a

are understood as components of a vector u (x,t), then the problems can be
reduced to a system of integrel equations which, with the aid of a certain
"dynamio” operator SL, i3 written in the form

(8) 1 = Lu .
The theowems 4-6 contsin assertions of existence and uniquenagy as well as '
assertions on the continuous dependance of s« and differentiability with [)(

reapect to 4 for the solutions of (8). Thén the theorema 1-3 follow from
the theorems 4-6 . - There aras 12 Soviet raferences.

ASSOCIATION: Gor'kovskiy issledovatel'skiy fiziko-tekhnicheakiy institut Gor'
kovskogo gosudarstvennogo universiteta imeni K.I. Lobachevakogo {(Gor'kiy Physic-
8l Technical Research Institute of the Gor'kiy State Uriversity imeni N.I.
Lobachevakiy)

PRESENTED: June 9, 1you, by S.L. Sobolav, Academician SUBMITTED: May 30,1960
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AUTHOR$ Neymerk, Yu. I. (U4SR)
TITLE: Parameter depandence of periodic motiona in mtomatic

control systema

SOURCE s International Federation of Antomatic Control. 1lst
Congreas, Moscow, 1960. Teoriya nepreryvnykh sistem.
Spetsial 'nyye matematicheakiye problemy. Moscow,
Izd-vo AN SSSR, 1961. Trudy, v. 1, 803-610 7
TEXT: The relationahip is conaidered, by the method of pcint transfor-
mations, between variation of the paremeters and periodic motion of

the aystem, represented in phase apace by the closed trajectory I'. The
system ia described by the equations

dx,

-3t - xi(xlrxat"nxni o Poseees P‘m) (i =1,2,..050) , (1)

Card 1/4
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where x are phase coordinates, The periodic motion, represented by f',

is aaymptotically stable if the trajectoriea, meighhoring to '.—', converge

to [© for t—3 +0oc. The totelity of these converging trajectories

form the region of convergence dJ([') of the periodic motion I, It is
agsumed that the right-hand sides of Eq. (1) are sufficiently amooth /

functions. If the parametera M vary contimuousaly, the periodic motien
" alao varies continuouslys for certein valuea of the parameters, called
bifurcation values, the periodic motion may venish. These values of the
paremeters form special surfaces (called bifurcation surfeces) in the parae—
neter space. The region of parameter space hounded by these surfaces
corresponda to the valuea of the parameters for which the system ellows
periodic motion aad inside of which this motion is a continuous function
of the parameters o The bifurcaticn of [° can occur in the following
circumstencess (1) One of the characteristic roots of [ equals +1 H
(2) T contracts to a point, i.e., a astate of equilibriamj; (3) the
period of the motion becomes infinite. Only the firat two caaes are con-
sidered in detail (as the third is leas interesting). The stability of
the periodic motion depends on the roots of

Card 2/4
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x(z} Hl’ "‘L29°°'9 P':n) = 0 . (2)
Stability is disturbed if one of the conditions
x( + 1y H‘l""’“m) - 0' x(-l; Ml'oou,}o‘-m) - 0,

i
x(e '3 H-l,.e.,rkm) = 0 (0<P<T) .
is satisfied. The satisfaction of each of these conditions corresponds to
e surface in parameter space ’A'l’ Ma,.oey H’m ; these surfaces are denoted
by N+1’ H end N reapectively. Taking into consideration the sur-

faces 'lneh correspond to the vanishing of r s it follows thet the region
of existence and atability of ™ ia ‘bounded by the sarfeces N +1° N

N‘P ;s N, and N_ . If the parameters L very continuously and thereb‘y

the aystem is carried outside the region of existonce und atability of n
through one of the bounding surfaces, the following ceaes mey erise:

Card 3/4
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Either I end & vaniash, or the stable periodic motion pasaos intc a

new stable element (& new atable periodic motion, stable equilibrium, a
stable torus), whereby the region & is tronaformed into the regior. of
convergence of the new atable element. The firat case corresponds to a
complete change in operating conditions; the new operating conditions may
turn out to be emergency conditions. In the second casa, the transition

is smooth. The two cases differ alao by the fact that, whereas in the first
case a return to the original operating conditions is impossible, in the
second case this may happen. Further, the case of smooth transition ia
discussed in more detailj im particuler, passage through the various
bounding surfaces is conaidered. Another type of bifurcation of periodic
motion may be due to discontimuities in the right-hend sidea of the differen-
tial equations. Such a bifarceticn is illuatrated by means of a relay ays—
tem. Another typical case of bifurcation is the appeerance of so-called
additionel switching. A discussion followed. There are 12 Soviet-bloc

references.
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Concemingﬂ some common properties of Liapunov's functisns.
Izv. vys. ucheb. zav.; radiofiz. 4 no2.2:375-380 ‘'61. (MIRA 14:7)

1. Nauchno-issledavatel®'skiy fiziko-tekhnicheskiy institut pri

Gor'kovskom universitete,
(Differential equations)
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Study of the stability of the pariodic motion of cuasilinecar syutess,
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AUTHOR, Neymark, Yu. I. (Gor'xiy)
,Z\\\JL‘\\\‘A
TITLE,

Some Numerieal Methods for Finding Periodic Motions of ‘B
Automatic Contro} Systems

PERIODICAL:

Avtonatikas 1 telemekhanika, 1961, Vol. 22, WNo. 1, pp. 47-56

pPresent paper, the author develops
He studies an open

K(p) with o frequency

2(@) and a non linear term whoase

Phically and anslytically.
n either in form of a fin{t

characteristic ig given both gra
notion may approximately be give

The periodic
@ section of @

- 136820(
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Fourier series or in form of a number of values vith equal time intervala.

If the input qQuantity may bs desoribed

with x -Z Akain kot + Bkcoa koot
k=0

ket + Ekqoe kwt (2), the

(1) and the output quantity with z « ZA ain
relations

2 m-l n 2;;

l-o =g

X [K. (ka)sin 2 47— &, (kapeos 25 k,'] , 3)

a .B.=—Z Q(ZA.sm-—sp{ B.cos——s[-{-/;J

§=a =0

[K 1 (km) cos 2% — &f + Ky (ko) sin <% k/]

- 6820(
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hold for the Fourier ocoeffiocient. Here, fo' t',, eveey f

LKS; of the external effeot f(t) at the instances of time
toy by= b+ /My eeey t a1 bt 2n(m-1)/mw, which, together with x,

ozours at the input of the non-linear alement. For the initial quantity
z - z(t) the reletion

mel are the values

2= _{ 2 Q(z.) Z Kl (km)'cos —k(e—/+ Ka(km)sin—~ k(o)) } +/:

——._._—-—-——""

- ‘'equations for Ak' Bk or x‘1 may epproximately be described as periodic
motion with the period 21!/w.

holds at the same inatances of time. In agreement with (3) and (4), the %

é-zgu)zldmmm%wm—n+deNm%¢w—ﬂH+h=
: th—t I
= 22 Ro 1K (isa) * V' ™ 4, (8) -
Cerd 3/5 e T 20
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m-—1 n
A,,::-'—Z. Z" Q .)_:A,sinz%s/—fB.cos%‘.—a/+/,] X
! j=0 =9
X [K, (ko) sin ?% sj — Ky (ko) cos 2% s,’] . (5)
= S * T o,
B.P—‘;;EQ EA,smFS/—f-B.vosT‘-s,—f«/, X . .
=0 +=0

i .
X [Kl (kw) cos 2—:-s/ + Ky (kw) sin =- ‘I]

Fron {5) and (6) 1t is possible to approximate the periodic motion of a
non-linear system. In the further parts of this paper, three ways are
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showr of carrying out this approximation with (5) and (6). The method of
the trial hypothesis (trial ansatz) assumes a certain position of the
points X1 Xqeee X, 0N the linear parts of tha characteristic of the

non-linear terms, whereby the syatems of equations (5) or (6) becone
linear with respect to Ak' Bk or xj. From this linear systems, the

required quantities are determined, after which the correctnesa of the

trial ansatz is checked. Furthermore, iteration methods may be applied

to (5) and (6) directly, which are also briefly discuassed. As the last

method for approximation of motion of the syasten, the continuation of

the golution with respect to the parameters is cealt with. This method )
is very useful, and in its application the parameter, according to which K(
the solution is continued, may be either ome of the parameters of the 4
systen investigated or a parameter from equatiors with known solutiona,

which was introduced for the purpose of continuing the solution. Some
calculations were carried out by A. Al'tman and M. Yudkovich. There are

7 figures and 21 Soviet references.

SUBMITTED: June 18, 1960
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\tHeRS Neymark, Yu.l,, Kinyapin, S.D,

on the establishment of periodic motion arising from
ilibrium state on a discontinuity surface
Radiofizika.

TiTLhi:
an equ

PLdluolCAL: lzvestiya vysshikh uchebnykh zavedeniy.
v.5, no.,6, 1902, 1196-1205

| RO The phase pinne method is used to investigate the

cetablichment of periodic motion due to change of parameters from .
an equilibrium state in a system described by n first order
differcntial equations. The method is applied to a relay system v
and the ph ve trajcectories of such a system in the neighborhood of

th equilibrium point during the establishment of the periodic

wotion are determined. There are 2 figures.

Vo nCCEATIONS Nauchno-issledovatel 'skiy fiziko-tekhnicheskiy
in<titut nri Gor'lkovskow universitete (Physicotechnical

scientific Research Instituteat Gorkiy University)

S LITED: May 16, 1962
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AUTHOR: ‘Neymark, Yu. I.
TITLE: Relation between small changes of a systenm of differential
equations and the corresponding point mapping

PERIODICAL: Akademiya nauk SSSK. Doklady, v. 148, no. 2, 1963, 281-233

TEXT: The following theorem i8 derived: The point mapping T of the
nypersurface 35 in itself is produced by the phase trajectories of the
differential equations dxi/dt =X n) (i=1424.009n). Let U

be a fixed point of T. Let the phase trajectory  which passes through
v~ cut the hypersurface without contacting it. Then the point mapping

— !

T =T + . ‘o may be produced by the phase trajectories of differential
equations of the type dxi/dtzxi(x1,x2....,xn) + ?i(x1,...,xn;“) in 2
1limited neighborhood of the point M~ wlien ? is sufficiently small. - o

denntes an arbitrary and m-fold continuouafy differentiable mapping, and
card 1/2
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1, ey N ) tl ns f 1d

1 [o]
IespeCt to X

419X50ec04Xx . These fu i i "1
> n nctions and their first m partia}l
= 0.

derivatives vanish for
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Unlversity imeni §, 7. Lobacheva;i;ge of the sortkly state
PRLSENTED :

July 7, 1962, by L. 3. Pontryagin, Academician
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BRUSIN, V.A.; MEYMARK, Yu.I.; FEYGIN, M.I.

periodic movements of a relay systen
6 no.L:735-800

(MIRA 16:12)

Soze cases of the dependence of L
on the parameters. Izv. vys. ucheb, zav.; radiofiz.

'63.

1, Nauchno-issledovatel'skiy radiofizicheskiy institut pri
Gor'kovskom universitete.
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"Dynamics of non-holonomic systems"

Report presented at the 2nd Al1-Union Congress on Theoretical and Applied
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Yu. L. (Gor'kiy) s Fufayev, M. A. (Gor* ki)

nholonomic relations

AUTFORS: N_aymn.rk,
TITLEs Equations of motion for systems with nonlinear no

SOURCE: Prikladnaya matamabika i mekhanika, v. 28, nve 1, 1964, 51=59

+0pIC TAGS: equation of motion, nonlinear nonholonomic relation, analytic
nechanics, virtual perturbation, Appell-Gamel axample

ABSFRACT: The authors prove that the equations of motion of a system with a
nonlinear nonholonomic relatien, obtained by Gamel, do not describe its behavior

t is a limiting case of a nonholonomic system with linear

ng nonlinear nonholonowic relations, |
contain examples of systems with ‘

nonlinear ideal nonholonomic relations which are essentially different from the o

example of P. Appell given by him in 1911. This example was carefully studied by

Gamel, who set up equations of motion for it, starting from the conventional :
ponlinear nonholoncnic P

relations. Apropos the possibility of realizi

daefinition of virtual perturbations for systams with
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relations. The authors show that a more correct approach to the study of the
system in the Appell-Gamel example leads to motions which are not described by
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