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AUTHORS:  Mizyuk, L. Ya. and gubov, V. G,

TITLE: ?ransis;;orized computing autocoﬁpen;;tor KCP;T4¢
KSR-T1) R o

PERIODICAL: Referativnyy zhurnal; Geofizika,ﬁno.ﬁ R 1962,'33,§ab;
v stract 7A217 (V sb. Razved, i promysl. geofiz.; no.
42, M., 1961, 41-47) o T

i ; ool : P : .
TEXT: In the described KSR-T1 transistor autocompensator division
tiplication operations are ’accomplished by means of 4 va-
riable instrument shunt, When there is such & circuit the convert-
ing unit is independent of the measuring limit and allows the @ - /
equation p, = K(AU/I) to be 8olved in one stage, A negative direct-

current feedback is employed to compensate temperature changes in
the device. This ensures the instrument's stable operation in the
temperature range from -20 to +60°0, The principlé of the device's
circuit is given., / Abstracter's note: Complete tra'nslation‘.j] L
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AUTHOR:  zubov, v.g. , ' ; B [
TITLE: Numerical system with fractional base L

SOURCE ; Akademiya nauk Ukrayins'koyi RSR. Instytut ‘ ’
mashynoznavstva i avtomatyky, Liviy,. Avtomaticheakiy
kontrol' i izmeritel'naya tekhnika. no.5 1‘962» 93+97.

TEXT : The author Proposes the base AI0  for ' indicator type‘
instruments and analogue computers, in a "flonting -pointn .

representation, The dial reading isg a fraction of unity, using ‘

an_auxiliary representation of the pa’rticulax_{ power of
A/10=3c160050 . : i [

There is 1 table.
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AUTHOR ¢ Zubov, V.G.

TITLE Experimental study of residual param‘-cterui of a trahsistor
used as a small-signal switch . : :

SOURCE s Akademiya nauk Ukrayins'koyi HSR, Iﬁstytmﬁ ;
mashynoznavstva i avtomatyky, L'viv.j};\vtopnaticheuk%)* :
kontrol' i izmeritel'naya tekhnika., no,6, 1962, 98-104.

TEXT The author has found discrepancies bétween the .
theoretical and the experimental behaviour of transistors used as
small-gignal switches (e,g, in d.c.-amplifier choppers), 1In.
particular the drifts of the collector current in the cut-off state X
and the saturation voltage with temperature are far less than
expected, so that such applications can in fact be realised even
though it would appear theoretically impossible, The author claims
to have found a slow process in cut-off transistors which renders
the a.c, and d.c, properties different, hence the d.c, parametersy
have no signiticance in rapidly switched transistors.: The time :
constant of the d.c. process is about three minutes for the Soviet
transistor (113A (P13A), during which the residual current in the
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, §/65 1/6&/00(1/006/005/@10 :
Experimental study of residual rea Elho/El$5 ) - ST

cut-off transistor grows from a value of the order of 3 BA to one

of the order of a few tens pa at 89 °C. The author claims this is

not a thermal phenomenon, since the transistor is "eut-off", but - &X’
the value of collector voltage used in the expariment is not .given,
However, the use of a mechanical chopper in the base ‘circuit at

50 - 400 c.p.s. appears to confirm the author's analysis, in that
the residual cut-off current remains constant with time and does
not exceed 2 pa at 80 °c. No conjectures are advanced concerning
the nature of the phenomenon observed, d : ‘
There are 7 figures, ‘

Y
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Temperature stability of a traﬁsistorized ea 1 . A
1 fm tekh, no.6t1L4-121 162, “T”"”‘f"“’&‘?ﬁ‘i“ié:z)i
(l'ranaistor circuits) e
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" AUTHORS 3 Blazhkevich. B In and Zubov. V.G.'.

TITLE: New transistorizod self-balancing potuntiomitor for '
. thermocouple measuremente R P | !

SvURCE: Akudemiya nauk Ukrayinu‘koyi RSR., Ihutytut "ﬁf ‘f-..
mashynoznavatva. i avtomutyky. L'v;tv,.f! Avﬁomatlchoakiy' :
kontrol' i izmeriteél'naya tekhnika,, po.G. 1962, 128-1}'2- ’

N
TEXT: The article deseribes MI\AK (}'PAK).. A miniaturo i
transistorized sclf- balancing potaentiometerx foriuge il the. ranga

0 to 800 °c, with an error not. exceeding ‘0:5% of" full scale 'r;?t.~
indication. This potcntiometer was! developed. at ‘the ‘nstitut.’
mashinovedeniya i avtomatiki AN USSR (Institute of suience of
Machinery and Automatics, AS’ Ukr.SSR) lig.[‘ahows Che princlplo
of the device. 'There are: 2 figures.._jﬂVTVH 4 ‘ .
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Stable two—atage translstor amplifiar uith Mrecu ooupling. .

Vop. pered, inform. 2: 155-158 '63. 8 , (MIRA 16:12),'
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29, T m).,/_E‘JD‘Lj) Tfp(el\ GD/RM
ACC NRi AT6034430 SOURCE CODE: un/oooo/64»/000/000/0122/0140 !
AUTHOR: Zubov, V. G. (L'vov) B ((;?
ORG:. none /1')4,&_\

TITLE: Microvolt transistor inverter with microthermostatic control

SOURCE: AN UkrSSR. Termostoykiye radiotelemetricheskiye wistemy (Heat reaiatant
radiotelemetering systems). Kiev, Naukova dumka, 1966, 122~140 D

_’IZPIC TAE: thermosgat, thermal, stability, thermnl degradtit:ion, .(/&ozl:www
O~
ABST, A microthermostat for close temperature control of a transistorlied
inverter 18 descrdbed in detail. Special care was taken in circiit design dnd layout
to insure maxzimum thermal stability of the transistor and associnpted components, in
order that input signals on the order of microvolts could be reliably handled. A
cross section of the microthermostat is shown in Fig, 1. With air Internal: ambient
control point of 70C, the circuit was found to operate eatlsfacturily over: nn outaide
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plate;

. y 14 ~ polyamide reging 15 ~ dead air Bpace;
.16 ~ diodes, i { o

ambient range of 0--60C, Zero drift over this

inverter operation ig within specification limits

*10Z. Thermostat dimensiona are
Orig. art, has:

SUB CODE: 09/ SUBM DATE: 05Apc66/ ORLG REF:

1 - Aluminum ‘ ‘ ‘
i insulation;2- P20LA ‘txiode; 3 - micarta plate;
. = lead connections; 5 -

- heating coil; 7,19 - ashestos walls; |
8 - heating coil terminals;
for leads; ‘

12 - asbestos fillar; 13 -

105 x 150 x 50 mm,

2

Microthermoatat

cylindéit with outside 1§cqhér

HMI-1 thermistor;

10 - feed-through
wounting infcarta
micarta rings;

1L - detenta for

¥

rmige does fiot exceed :10 w, and
for line voltage changes up to
and itg weight 1s not over 1 kg,

M

004/ OTH REF: 002/ ATD PRESS: 5103
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L 0183967 ®mer(1) Le(e) o AT
" ACC NR: APGO4G70 © SOURCE CODE: UR/0070/66/001/004/0628/0631 -+
. i H o (AL of () i : ’ P y T

‘ 1AUTH0R Govorova, Ye, Z,; Zubov‘ \J Goj ;l;';iraqva. M li.l - B _4({ 0

: - R . e REEERS Vo b b ] R ;‘
- ,ORG: Moscow State University im, V, K, Lomonosov (Moskovskiy gosudarstvennyy ' 5 T

,universitet) . , . e R i
Voo SR
;TITLE: Cortain features of acoustic wave intoraction in erystals -

: t . . _ ; ’ i
- SSOURCE: Kristallografiya, v. 11, no, 4, 1:955’- 628.631

!

jacoustic diffraction, single orystal, quarts orystal | |

P aw .

ITOPIC TAGS: acoustic wave, ultrasonic wave Prbpﬂaation.fm&iim:compuﬁu,

* |ABSTRACT: "This is a continuation of earlier work (Kristnllogratiya v, 9, no, &, ' | .;
‘459 ~u 465, 1964), where tho authors observed in a~quartg, by an ultuao;nic dife .. |
!fraction mothod, tho appearance of longitudinal oscillation mados accompanying
ttransvorse osoillations, Tho mresent article is dovotad to a similar study with
‘einglo-crystal ADP, in which thorc are no plozocoeffioients cdusing longitudinal
r0scillations, ard in which the elastic nonlincarity is larger than in quarts, The.
iresults have shown that the transverse mode is continuously adecompanied by & second

;harmonic of & longitudinal mode in the sasie direction. In the genersl case.this 7

. . : e W ; : . '
{Card /2 _ - - - UDC: 548.0:539.37 | | A
. T N T I R

odis) Gadlibesin e ' ‘

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"



"APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R002065610004-?

Cod

SUB CODB: 20/ SURM DATE: 0BSep6l/ - ORIG RaFs 004/*  o1H REP: 0y 1

L 07839-67
ACC NR: AP6024670

- LY P P T - Pfee - Lt erremn,

e

3

glongitudind modo is woaker than the mode oxaiting 1t; m uddor oortaihg'gooinotriod

‘Tosonanco conditions the diffrastien maxima on the longitudinal mode beconme com.
'parable in brightnoss with tho original transverse modo, The rosult is shown; to

- lagroo with a general formula derivoed for the Jopagation of wn olastic wive in a

. e
‘nonlinear orystalline modium, whoroby undor cortain conditions the second-havmonie | .

'i’longitudinnl oscillation can inerease spontaneously and give rise aventually to a
ifirst harmonic, which was not presont hitherto,

This mergy transfer fron one har. !

‘monic to another is in good agreoment with the rosults of E, Fermi, J, Pasta and ° .
ip: M: Ulan (Studios of Nonlinaar Problems, Lh-150, OTS, US Dopartment of Commorce, | ~
iWashington, D, C,), who inveatigated directly the onorgy transitions in tho spec.
trum of a vibrating string with nonlinoar paramotera, The prosent oxperiments, like |
gtho obasorvations of Fermi ot al,, only pormit obsorvatioh of this prgg;s@s‘; but st111 !

;0ffor no theoretical explanation, The authors thank T, 5, Ros ,,
R ADP crystala:, orig,

: Zaytsova for Proparing the high grade
f“?’d 4 formulas, ‘
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bl E-‘n'xr\i;[ TiciT GO

| ACCTRR:,TG006316 - SOURCE CODE: URZ§666/¢5/50070007006175068

TR W

AUTHOR;:_Zubov, V.G. (L'vov) (Candidate of technical acienCé)
""Gﬁ-_q.., s s s S ‘

ORG: none | At

TITLE: A semiconductor converter of small d. c. volt 57’3’

SOURCE: AN UKrSSR. Elementy sistem otbora i peredachi inf&rmatéit(Elemeanfof system_s '

for selecting and transferring information). Kiev, Naukova dumka, 1065, 61-66 o e
- TOPIC TAGS: voltage converter, elect. “nic cix':cuit; ‘efreuit dealgn, Mwhﬂuﬁ-"]"\ﬂw |

ABSTRACT: Although semlconductor:\'rpl'tage coiweﬁérs still zz:;ﬁ:lbitilfiui’néfous shorteomings,
the fast response and the almost infinite lifetime of such devices make the continuous efforts
for the perfection of such devices meaningful. The author discusses in considerable detail

The theoretical conclusions were tested on an experimental circuit, shown in Figure 1, :
containing the heat-sensitive resistor Ri. Tests show that the cireuit iB quite insensitive to the| -
choice of triodes, the residual (false) signals at normal operating teraperatures does not
oxceed +£10 4V, and a temperature change of the order of 500 cauges an additional zero drift [—
within the £10 uV limits. Orig. art. has: 8 formulas and 2 figures. :
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L JU359-50
ACC NR: AT6008316

O

Figure 1. Small d.c. voltage semloonductox‘ convorter ;
SUB CODE 09/ SUBM DATE: 6Nov65/ ORIG REF 002/ O'I‘H REF° 002 ,
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SOURCE CopE; ™

Zubov, v, G.; Ivanoy A, T,
; — T ——
/ORG Mos

' : I o x,
COW State Univerait im, M. v, Lanonosov &Mosk& ' ge : ;
TITLE, bar

v lattice def(gct, FAST
s REdre, ., Ormngnpyr i I BN
ABSTRACT; o WArtz exposed 1o fast neutpang (integra) flux dengitieg ;
") wasg studieq, The 8nalysig of the Pesults Was ' baseq on the formation
jof submicms'coplc amorphoyg and thejip effect'onvnej hbaring crystal@lattice
sites; the num £ amorphoyg sites was Proportiona] to ] ease in volume!
sion ang § ge netions of integral f£1,x den-

» the numpep (dn) of amorphous pe..
m ¢ to ¢+dy was Proportiona; 10 the numbe

dn=(agy) (v

P of un-
“7)d$, where g and 8 apg ¢onstantg,
ume eXpansion go that ¢ =ky,

B AN '
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\ ACC NR: AP601#772

vhere the new constants a=ka/B and b=Ngta. From oxperiméinital dbté, a=0,272% aﬂd b=
=0,45-10"1% em2/n for the results of Wittels (light environment) and a=0.898% and be
=0,42+10719 em?/n for the results of Primak (darkness); ' '

figures, 4 formulas,

SUB CODE: 20,11/  SUBM DATE: 10Apréd/

Card 2/2 \.9) o '

» with the constants g and b adjusting for any rate thanges in

dax iniall cases was e:qual to

e. Orig. art. has: 2
B [14]
OTH REF: 005/ ATD PRESS: §U 3/
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1. 2UBov, V. G. ‘ .
2. USSR (600) | . 1.
4. Science 7 ' |

7. Physics problems, Moskva, Gostekhizdat, 1952, e B

Aeril 1953,

9. Ilqnthly List of Russian Accessions, Library; of C‘ongr‘éss

EUnclfassified.:
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ZUBOV, V.G SHAL'NOY, V., Pi; mnson Yo ]! | -
5 * 0 vy *odﬂkﬁ r. Y'UG(W V.., ;
S ﬁtor HBGRIKOV'SKA!A ‘Rod., tokhﬂicheslciy rd tox‘ t o

[Physics problems] !adachi o fizﬂ: i
ll ot
ko-teoret, lit-ry, 1954, 328 P ¢ “lm‘ Qb‘ “:m;: ;el;l;n):b

(Pbyaios--Problcn. exoroiua. 0%0.)
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ZUB0Y, v;kgg;' ggﬁﬁiyévich; SHAL'NOV, ‘Vadimir Petrovich; KUINKTSOVA,
e.B., re or; GAVRILOV, S.8., tekhnicheskly re‘ﬁaktoi*
[Problems in physics; texthook for nolf-inatruoubn] Zale chl po
fizike; posobie dlia aamoobrazovaniin. Izd- ~a, ispr. Moskva.

Gos, izd~vo tekhniko~teorat. 1it-ry, 1955. 320. p. - (MIRA 8: 7)
(Pnysica-~Problens, exarcises, ate.) '
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Name: ZUBOV, V. G.
W

Dissertation: Investigation of the dyna.mic elast:tc properties of quartz

Degree: Cand Phys-Math Sci

/ ﬁéch Moscow State U :Lmeni M. V. Lomonosoy, Plxyaica Faculty

g‘dgu%e, Place; 1956, Moscow

Source: Knizhnaya Letopis', No 45, 1956
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ZUBOV, V.0,: SHRNFEL'D, T8.A,
PRI -

\ Dielactric losses in ice near the melting tempdraturn. Report
NHo.l. Vest.Mosk.un. Ser.mat.,mekh,,astron,,fis,,khin, 11
no,1:181-185 '56. - (MIRA 10:12)

(Ice-~Electric properties)
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B TNV R
USSR/Radiophysics ~ Generation and Conversion of RF Ogeillations, Tk
Aost Journslt Referat Zhir - Piztia, No 12, 1956, %5215 '

‘Authors Zubov, V. G. EEUE C
e

Lyl

. . B ! i
Institutions Moscow State University: -~ =~ 1 0o R

Titles On the Temperature Behavior of the Elastic Constants' of Quarte' |

Periodical: Dokl. AN 888R, 1956, 107, 103, 3%-393 1 | . N

Vo

Abstract: Report on the results of & new meagsurement of the kemperature be- |
havior of the patural frequencies of quartz resonators in the tem-
perature range fram 20 to 573° using the metliod of: cbeerving the
diferaction of light by ultrasonic waves. The quartz cubes, oriented
along the principal axes, vere excited by ah alternating field vith a
fraquency of 8-10 mc. The light source employed wie a mercury lezp
with a green f£iltar. The photographs of the diffracticon patiésn were
used to calculate the velocity of the quasi-longitudinal ard ‘quasie
transverse waves and the values of all the 9 affective elastid codf=-

|

ficients. The resultant experimental curvea‘:mske ;it possible to

P LA THI L A b
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P RIA B v o e

—:?7 0 (A0 k’ M C;A ’

Catcgory U3SR/So14d Stete Phyoi*s - Muchanicolfpropdrfion of 2-9;§
Orystals end Folycrystalline Compounds: ‘ : e

#bs Jour t Ref Zhur - Fizike, Ho 3, 1957; Mo 6771

Jubov, V.G., Firsove, LK.
5sccw University, UaeR . L
Concorning tha Elestic Froporties of High Tarporatur Querts

Author
Inst .
Title

- e be

orig Fub : Dokl, AN SSSR, 1936, 109, No 3, Loz.. 4ol

e

Lbstrect

.o

. The Bnrgron-ochcfor nethod wos used to study the te wpereture |
behevior of the &lestic constents of quertz in the tem-
pereture rango from 578 -- §3%C, Ag the tespereturs is in-
crenced, 11, Csa, rnd Cyp incrense monotonianlly, Cuy vo-
rneins constent ??thin tlro 1imita of oxpcrimohitel orror. M.; E
58¢?, = Czz end Cy» roversas its sign. €
/2 ir.crarsns gonotonifl‘fllv f‘ro*& 50 x IO‘E to '(1%6.)( 10 0 &{no?cm . !
C1, increncos from 17 x 1010 dynu/cr et 58C9 to 35 x 1010 :
dyne/ca€ at 615 -- 620°, The tlesticity of€3 quertz in-
creases with tcmperature.

Cerd v 1/1 _ o s

IR
F A A 38 10K)
IF LA
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OV, Viedimir Petrovich; XUZNETSOVA, Ye.B.,
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Problems in physics; a manual for self educati 1da fisike;
gosgbie dlia samocbrasovaniia. Igd J4-ce, Lapr. Moskva, Gos .18d-vo
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AUTHORS:
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| BOY/70-3-6-11/25"
Zhdanov, G.S., Zuhov, V.G., Ivanov, A.T..and Pirsgova, M.M.

On the Elastic Properties of Quartz Irradiated by Neutrons
(Ob uprugikh svoystvakh kvartsa, obluchennogo pey tronami)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 6, pp 720-725 (USSR)
ABSTRACT: The elastic constants of quartz, iriadiabed in a‘readtor

Cardl/2
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by fast neutrons, have been measured by the mthod of -
Bergmann and Schaeffer. After irraqiation'by P

2.1019 neutrons/cm2 increasing errvors which lay in the
1limits of 0.9 to 1.7% for a relative decrease in the
density of quartz of 0.18% were found in the experiment
for measuring the slastic constants, Comparison with

the temperature variation of the elmstic constankis showed
that the temperature and radiation ¢hanges in the elastic
constants corresponding to the same ¢hadge in density

were sharply distinguished. The results agree qualitatively
with the work of Mayer and Gigon (J. Phys.Rad., 1957,

Vol 18, p 109) on the elastic moduli of irradiated quartz.
Measurements were made on blocks about 20 x 20 x' 4 mm

cut perpendicular to the crystallographic axes. Four
series sach of tbree plates were uspd, dereful controls
being kept. The frequencies used ware 8-10 Mc/s.’ Wittels
and Bherill (Phil.Mag., 1957, Vol 48, p .24) contrasted the

HESThEER
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wilggriEreed

SOV/%0-3-6-11/25

On the Elastic Properties of Quartz Irradiated by Neutrons

changes in the elastic constants produced by thermal and
radiation-produced expansion of the [crystal lattice.
Although qualitatively the anistropy is the same the

actual values for it are quite different. This is shown
experimentally. The structural meaning of the results
obtained is not discussed. Acknowledgments to
Academician I.K. Kikoin and V.L. Karpov.: There are 4 tables.
There are 11 references 3 of which are Boviet, 8 English.
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ZUBOV, V.G.; OSIPOVA, L.P.
e S .

' ' " ffeat in o »;quurtz. B
Intensity and line width of the Raman e ; qu e
Kristallografiia 6 no.3:418-425 My-Je '6l. (MIRA 11"8?3

1. Moskovakiy"goauﬂamtv'ennyy ;univeraitet:ini@mi M.V, Lomonongju.
- (Quartz crystals--Spectra) | N
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(Reman effect)
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ZUBOV, V.G., mIPOVA, Lo \\FIRSOVA, M‘MO

Effect of constant voltage on the intensaity: a.nd w:ldlth of Raman

[ - 78 :
apectrum 1ines of oL ~quartz. Kristallogrnﬁ.:&a 6 m SzW7 714210)

61,

M V .Iomonosova.
1. Moskovaki gosudarstvennyy universitet imoni .
v (Raman effect)  (Quarts) i
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7)) S/070/62/do7/ooz/oo7/ozd
‘Ilfﬂ/o 0 . E132/E160 ‘ BER .
AUTHORS:  Zubov, V.G, and Grishina, AP i
TITLE: The dielectric susceptibility and refractive indiceé

of quartz irradiated by fast neutrxons

. EERIODICAL: Kristallografiya, v.7, no.2 1962, 238-241 :

TEXT: For comparison with measurements by W. Primak _
(Ref.2: Phys. Rev., v.110, no.6, 1958, 1240-1254) the d.c.y
~ density and refractive indices of quartz crystals after L { /
irradiation by .2 x.1019 neutrons/cm2 have been'studied, As the | »b&(l
density and refractive indices depend on the two effects of §
irradiation -~ the general breaking up of the structure and the .
distortion of the interatomic forces by defects - it is P
. concluded that the dielectric constant is a more sensitive ihdex
by which to follow the irradiation. The d.c. changes by 1% for
this dose while the density changes by 0.18%, the r.i., by about,
0.05% and the elastic constants by about l%. There are 5 tables.
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. b
M.V. lomonosova ‘ o
Card 1/1 (Moscow State University imeni M.V. Lomonosov) .
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ZUBOV, V. Ges FIRSOVA, MM, .
Characteristics of the elamtic bohavior of qmrth in uw ol - ﬁ
~transition region, Kriattnografiia 7 no. %:Lgi—ﬁll)ﬂy wJa 162,

H .

1. Moskovskiy goaudarstnﬂ@f univoraitat hmn;l il. .
Lomonosova, ‘

(Quarta—Elastio pro;faeruaa) '
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" AUTHORS:
TITLE ¢ ’
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TEXT:
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.ifcg‘ ppoLE:s  The Raman scatmlj‘ifnsi_i“ 4‘5(1“8?“’ 1“??3‘#“@4 by fast ﬂ*“"‘"“‘
PERIODICAL: ~ Akademiyd nauk sss,rh,j D:;klady; v144,no4, 1962, 27163»7565.
TEX‘i‘: The spectrum of thé :Rainéi; scatﬁering'on 8 :r,i\in"tz&si;xglé cr;{%s%éa'l ;was. ' ,;1:"'
mestigated, Irradiation of the crystal by fast nantrons ;}d;minish;ef:d the j .

7" density of the aample from 2.69 to 2.4 g/cmj'. . The sam[ﬁcﬁs’ retainad a Te-
i © gidual p-activity, turncd Iighb—violet, and began tio abgaioi?b ~50 % of the
A incident light of 5800 - 4000 ?, fThe intense fluol epcencd with itd raximum
Vi at 5750 } decreased monotonically. Owing %o tha intynse Hnekground, ionly the
g @ brightest, peaks of the upactrum‘couldee detarminind with un WCU-s’%(ISP—51)
o apectrogrnph. The very reliable photoelectric tne‘thxod, However, gave the

whole (continuous) spectrum of ;the Raman soattering up bo 1500 et (Fige1)s

: Nany of the pesnks ore caused by the very ‘diffuse llnes <»f the pon-irradiated
s . quartz. New peake at 540, 930, 1050y 1350 e~ wele fountl, The diffuse t
: " maxima of the jrradiated quartz spectra are 20 - 30 timpg' leas jptensd than

; e ; : I :
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2UB0Y, Viktor Gennadiyeyichs SHAL'NOV, Vladimir Petrowich;
""&‘”““""'Y‘Se.ag.";“”f‘é‘a.‘ ;Xx‘,’ixm.crm‘n, L.V., tekhn, red.. .-

Problems in physics] Zadachi po fizlke; posbtie dlia samo-
E)b:gzovaniia.pgd.’l. Yoskva, Gos.izd-vo fiziko-matemat, 1it-.
ry, 1963. 271 p. T (MIRA 16:10)

(Physics—Problems, exeroises, ete.) ;
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AUTHORG:  Zubov, V.G., Firsova, M.M., MoLokova , [T.Msi

i
'

Lot

. a

TITLE: The témperature'ddvéhdehcé of the diéi#ctriq : i R
- permeability of crystalline and fuscdgquaqtn' B ERET IR o

o . vl i Lon ! .
PERIODICAL: Kristallografiya, v.B, no,l, 1963, 112-11% R
TEXT: 1In order toiclear up discrepancies ih:th@ﬁaurii@r‘ oE ;;ij'

literature, measuremcnts were made of the dielectric éohstantsi‘

a11 and e33 of quartz at 1 Mc/s over the tomperature range 20 to
700°C. %- and Z-cut plates about 20 x 20 x & wni having i
platinized surfaces wero used,  Fused quartz showed ﬁardly any:
risc in e with temporaturae and for crystalline a-quartz the =
change was slight until 500°C.  There is a slight discontinuity .

in e11 at about the a-p transition témperaturc_o£_573?6.j S

enx did not rise as rapidly as carly workers found for 1 to 90 Ke/s.

Ta get the best values of e33 specimens of quurt@;werp;claaneq;by
L.G.Chentsova's mothod of applying a constant potentinl of S ,

2 KkV/cm along the optic axis at 700°C. This hathhefoffoct of i .
reducing e33 steadily with each treatment until it became L
siubstantially the same as €1} and also showed a small dipcont@&uity

oL 573°C. The effect of foreign ions in the structure on egyiis

Card 1/2 ' ‘ : I C P . - ‘
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VoGRS Zhdanov, G.3., Zubgv, V.G., Kolonteova, Ye.V.,

Csipuva, L.P., i’o)e;g,um, I.v.

TITLE: Radiation effacts in a-quarta
PERIODICAL: Kristallografiya, v.8, no.2, 1963, 207-212

TIXT: \ comparison of the Raman spectra of p-quartz beforn amd
aftar expousure to neutrons is carried out, The gtructural

characteristics are obtained by the lLaue method and the anoaa ldus
1Ay s.attering method, The irvestigated samnrla j< tut firom a

Sty cal qrialrty rartlian quartn oan the Sore of oarubd

. 2 30 oamim o wll. tie adges card..ei Lo thie proLag Lve e axes ognd
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e iend CGiarced wide maxina, <l oan o the regioer 700 to 1500 ca”
- sra‘tering is very simiiar in character ti that Lf molten
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AccessIon NR: APkOIeTA '9/°¢m/&/156/ooe/oaoo/0301
_ 'AUTHOR: - Zubov, V. G.; Osipova, L. P o cod ‘ e ;! :

{-TITIB: . Regularities in spectrum chungol of lumn e:rect m a.l.pha.-quartz caused 'by
f,irrediation with fast neutrons. S ‘

x"

e I IR T

RYCASaPEY

i

*souncz AN 5SSR. nomw*, v. 156 no. a, 19614, -301‘

- - TOPIC TAGS fast neutron - 1rradiation, quartz Raman’ spec{-m, plpha-quuizi, beta.
" ' quartz, irradiated quartz Raman spect;nnn,kmun apectxm ; L 3%‘ N

1
I i,
',‘s:-‘t
!“ |
|
I

ABSTRACT: The authoxs have recorded ghe Ramn spectra :Lnla.lpha»quartz miated i
by neutron fluxes of 4.5 and T x 1029nfcn?, respectively., It wab found that & =

irradiation causes a gradual decrease of maxima comspmxdmg th Raman lines ‘of & !
nonirradiated quartz and en increage of their widths. " Ths majima are nhi.tted
toward smaller frequeacies; the countinuous splgig 8 mc:mu:l.ng- The Reman @ ',
spectra of the specimen irradiated with 7 x n/ca® approaches that of Yetas |
¢ quartz. Heating has a similar effect. It secems that the end result of M\xem _

e NI A e VTS et e S

:irmdiationuthaomuonotmatmofmmboumrw m.m.ms-x'

. figure and 1 tabla. ‘ ints f I
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ZUBOV, V.G.; GOVOROVA, Ye.Z,

Effects of third-order anhnrmonicity in crystu’a. Kr‘ts..al]ografiia
10 no,1:56~58 Je~F 165, (MIRA 18 3)

1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova.
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STITLE: Thlrri-order anharmomcity effects in crysbala SR

§souacn' Krlstallografiya, v. 10, no. 1, 1765, 56-58B

TOPIC TAGS: ph'lse transit.:mn, ultrasond.cs, cr,yatallwruphy

~ ABSTRACT: The conditfons are formulated for rnssonnnt 1m.ermihionljﬁe)tweon tmpI
intersecting waves in a crystal. A numeriesl solution 1 aumn off the aq“atH
‘for the interaction between X3 ond Y3 waves in <( ~qusrtz. iide sibiution is
‘yerified experimentally by the Bergman-fcheffer ultrascmie aifrranilion methody
LPhotographs st roca tcmperature and neay the phase traositbol (500° €) are ‘e;Mjm ,
~which support the numerical calculation, Orige art. hast 2 figurew and i
V- H i

710 formulas. [JPRo] s ‘ e
RN S 4 RN
sus CODE: 20 / SUEM DATE: 20Jun614 / omd mar's o3 /o fiets - 002
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ZUBOV, V.1, - :
A methed of integrating differential oquu.uolftsj}?descxf:lbhg;tho
vidbratiens of mechanical systems with distributed parameters. -
Veat,Len.un,9 n0,2:69-75 F 54, . (MIRA 9:7)
(Vibration) (Differential equations) o L
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Authors t Zubov, V.I, o
SRR N TIEIR LI, : :
Title t Regarding the theory of AiM. Lyapunov's second method

| Perfodieal 1 Dok. AN SSSR 99/3, 341-3k; Nov!21; 1954 | i

Abstrast ¢ A second Lyapunov methed: for so].'idng systema of diffdrintial e

of the dxi = fi (x), X3, ecveseXp, &) type where L 2 1, 2, ...
at

analyzed. The obvious solution of the system, f.0., dm X3 & ees § Q,
has been called, after Lyapunov, a solution of the agyuptotic autbili ty.
Definitions and sufficient .onditions from the latter nre given, and
another Lyapunov's criterion (method), for tha msymptohiie stability,
{s presented and digcussed by means of a weries of tikeosrms. Thres
Russian refarences (19L6+1954).
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L~VIJUV L

SUBJECT USSR/MATHEMATICS/Differential equations  CARD 1/1 PG - 568
AUTHOR ZUBOV VeI,
TITLE Qualitative investigation ¢f a system of ordinary differentinl
equations.
PERIODICAL Doklady Akad.Nauk 109, 899-901 (1956)
reviewed 2/1957

Let be given the system

'é'x" 4 (113')1 %‘L. f (an) ’ "d“"‘ f}(xyyyz)’ g

where the functions fi (1=1,2, 3) satiafy some conditio:nm auch that amomf
others the system has a unique solution x = x(t,x ,y ), y - y(t,x 'Y, ),
Z = z(t,xo,y 13, ) for t = 0. The author 1nvaatigatea the asymptotic utm-

bility of the trivial solution in the large and with a skntohy proof he ngou
six sufficient and one necessary and sufficient condition of stability. Then
under further assumptions the existence and number of boundary surfaces are :
investigated which separate the stable domain from the instable one. Further-
more it is established whenthe obtained qualitative imag-a is stnble at little
changes of the function ti (i=1,2 3).- In a certain regamrd the obtained results

are more general than the well-known results of Erugin (Priklad.Mat.Mech 1 5
(1950) ) ,Krasovski (Priklad.Mat.Mech.i, 6, (1953)) and Pliaa (ibid. _11,, 5,(1953)).
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ZuBoV, V.-

SUBJECT USSR/MATHEMATICS/Differential equations  CARD 1/2 PG - 499
AUTBOR ZUBOV V.I1. : :
TITLE ‘The representation of the solutions of the systems of differential
squations in the neighborhood of a sin lar point. :
PERIODICAL Doklady Akad.Nauk 109, 1095-1097 (1956§“
reviewed 1/1957 :

 The author considers the system '

n 9z n , L ‘
(1) 521 ';‘;:' ( F1psi(t)xi+xﬁ(x1,'uM,;:n,,z”M,zk,t)) +-5—t-1-

b4 n ’ « 1 : :
= %qji(t)zi + E;ji(t)xif' Zj(x{,..”xn,zﬁ.,‘.f;,zk,;t) (j-‘l,.‘,k)
It is assumed thet X_ and Z, admit series devalopmodté with respect to integral
positive powers of XyuousXpoZygonclyy where the coefﬁcien&s of theqq series
are Teal, continuous and bounded functions of % for'fiz_;ao. Also Psi(#)v' qsi(t)
and Ty (%) are real, continuous and bounded for t>0. It is stated that under
certain assumptions there .exists a group of 1‘1.111(:%:!.01"15E ”3 (1;1,.».xn,tfca;1,.f.c’)

(3.1,“.,k) having the following propertys Every z‘j ‘depends on ,8 conqtants,
in a region lxsl sxo(t) # 0, t€[0,+00] 4t can be developed in a series and it
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Doklady Akad.Neuk 109, 1095-1097 (1956) CARD 2/2 -4

satisfies (1), If especially P.¢s q31 and Tyy are conatants ‘and g0 zJ
- independent of t and enalytic in a neighborhood of zarc; if further ?\B
(s=1y...,n) and M (1-1vn,,k) are the eigennumbers of the matrices
p-llp,l ana =~ |qj , then the following theorem is valid: If 1) Re N <0
(an19“.,n), 2) A= - My X'ﬁp then thers exists :sx group of functlons
zj(x,‘,“upxngo v.,qop) jul,cu.k with the following proportiess

a. The function 2z, can be developed in & convergent perien

Zvd = Z z( )(x1».arampx QC1J.>o -8 ) j‘192,o~~,‘k.

where z( m) are forms of m-th degree wi‘ch respect to :t1,”.,x and thair
coefﬂcicnts are polynomials in 01,., sep O p and 1in x‘

b. The functions 2, patisfy the system with conntanh coefficienta.

,,_.‘...“. o .“:‘_:ZE!” it h
soorby e b pani o i g

APP :
ROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"



APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7

ZUBOV, VA IC

“Mgonditions for Asympopic BtabLitty b b )
T ~“Gtate Motfon end an Evdluation of the oF !
the General Solution," by V. I. V. 1. Zubov, MM _g_q_lgg_gg

Universiteta, Seriya Materatiki, atiki, Mekbanikl 1 Aﬂtronom i, No 1,
Issue 1, 1957, pp 110-129 .

Studies the system of n-differential equations

L oh

xi(xl,"'xn, t)’ 1 = l,-o-n ,‘I

|
i

where X,(x,t) are given when x4 € (- co,r 09), tc(-‘foa + oo) i =l,l fo.n
aatisfy “the conditions guaranteeing the existence oL’ the single solu 1on.

x(t, X0 to)- {xl(t’, x1o,-..xn 3 tO),...xn(t xl ’ovth ,toﬂ
verting to xg when t = tg, where xo, to are any anite values. : i

This article,which was preSented at a conference on (;eneral necha.nl

held in May 1955, formulates conditions of nonlocal, asymbtotie stability
ble to determine tho entire voglon of asymptotic. st
w0l

zF‘i | fﬁﬂ
1
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PHASE I BOOK EXPLOITATION - 10

- 7 Zubov, Vladimir Ivanovich

Pl
~aw T . .

. | I o

. Metody A.M., Lyapunova i ikh primeneniye (Methods of A.M. Lyapunov)
and Their Use) [Leningrad] lzd-vo Leningradskogo univ-ta, 1957.

240 p. 2,800 copies printed. i ; N

‘Sponsdring Agency: Leningradskiy ordena Leninazdosudhtstvennyy
"~ Universitet imeni A,A. Zhdanova 4 1 :

Resp.‘Ed.: Khavin, V.P.; Ed.: Moiseyeva,vL.V.E' Tech. Ed.::f7

Vodolagina, I.S. ' ‘ | : ‘
PURPOSE: This book is intended for students of;ddvanbed Univéééit&

courses, graduate students and scientific workers; it may also be
 uged by engineers desirous of a deeper understanding of stability

theory.

Card 1/8
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| Methods of A.M. Lyapunov and Their Use . 10

- COVERAGE: The monograph is closely related to the well-known work by
A.M. Lyapunov, General Problems of Stability of Motion. The author
‘attempts to aquaint the reader with recent regults in the theory of
stability of motion and to pive some results of his own investiga-
tion in this field of mathematics. He presents an extension of
Lyapunov's second method, which makes it possible to develop a
theory of the stability of invariant sets of dynamical systems and
of moTe general systems in metric space. He proposes a method of
construction of a family of solutions of a system of ordinary
differential equations. Results obtained are applied to the solu-
tion of the problem of stability for systems of ordinary and par-
tial differential equations. The author thanks the following for
their help in preparing the book: N.P. Yerugin, V.V, Nemytskiy,
Academician V.I, Smirnov, Docent A,P. Tuzov, V.R. Petukhov, graduate
student, and D.A., Vladimirov, instructor in wathematics and me-
chanics at leningrad State University. The foreword is by =
Academician Smirnov. The book has 41 references, 36 of which are
Soviet, 3 French and 1 German, f 3 ,

Card 2/8
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ZUBW. v'l'

Subwect of exiﬁteﬁcq and approximate ropresgntatipn of implicit
rungtion.' Vest.lLan,un, 11 no.19:hB-5h '55-»’ £ Lo (m 1031)
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SUBJECT USSR/ILTHEIATICS/Difterontial oquations  CABD 1/1 PG - 702
TITIE e investigation of the neighborhood of %he state of oquilib_nul

of a system of differential equations.
PERIODICAL  Doklady Akad.Nauk 110, 169-1T1 (1956)
reviewed 4/1957

Let be given the system S
o & @ (a)
.d";" - Z ’5.) ] (0-1 poe ,‘!‘) N
. B S

where IS-) 8¢ ) omogeneous forms of l’-th?ordhr in thﬂénrh@biu 11,.;.3;1 2"

Here the coefficients of the xg" ) are resl constants while ‘the coeffivients
of the x: , m>A are bounded funotions of + which are defined on (_0;+oo] - g

and continuous on [0,+00] . The series in she right sides of the squations
converge for $+>0 and sufficiently small |x1‘ . ¥he anthor gives necesssry

and sufficient comditions fér the asymptotic stnbilitfy of the trivial solution
ot (1) for arbitrary forme I‘- , BTM : - S

INSTITUTION: Uninrsity Leningrad.
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20-5-7/60 . s

AUTHOR 2UB0V, V.1, o A
TIT1E “—In Investigation of the Stability Proviem for Syntems of

Equations with Homogeneous right-hand Qerms. .

(Iaaledovaniyeua.dnohi ob ustoychivowti dlya sistem

uravneniy s vdnorodnymi pravymi chantyamie~ Rudsian)
PERIODICAL Doklady Akademil Nauk 3398 19%7, Vol 114, x5,

p 942-944 (USSR) S 3

ABSTRACT The present paper determines the conditions of the

: asymptotic stability of the zero solution of p systen
of ordinsry differential squations wWith homogpneous right
sidea. Tae author further provides axmst evaluatione of
the distance from '_tha_‘inttagrall‘jinurvés up to position of
equilibrium and reports on various applicationn of. the
results obtained. o o
The author at first defines the conpeptions of: the
homogeneous order and the positive order respaciively.
Ho then investigates the systaem of the ordinary 4iL-
ferential equationa : : ;

dxﬂ/dt L4 XBH:) (11,00'00‘11"111); (8 " 1,..:.'...,?!1).

CARD 1/2
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B0n5T/60 1
An Inveatigation of the otahili't.y Probler for Byatema of
Equationa with Homogeneous righb~hand Ter:ne. ;

Such an integral curve of the abnve mentioned syetema (1)
- i1s here denoted with (D)
X = X(£,X4°7),

so that X (0, x(°)) - x(°) is truo. X here 1s ths real
n-dimensional veotor (x,, ...y x_), Naturally a family of
integral ocurves exists Iogsther rfth the integral qurvae
of the system (1) ‘mentionsd abaove which depends updn an
arbitrary constant o. Next 7' thhoramn ‘and 2 oqr&ollarias"
are given. (No Illustrstions) iéf

ASSOCIATION: Leningrad State Univeralty "ALA, ZBDL"OVA" :
(Leningradskiy gosudaxrstvennyy universitet im. A. L.
Zhdanova.~ Russian) ~

PRESERTED BY: V.I.SMIRNOV, member of the Aoadeuyy 7.1.1957

SUBMITTED: 2.1. 1957

AVAILABLE: Library of Congress.

PR e e IR aeet b L 10 M ST T =
14 4% e mn AR T O a
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AUTHORs
TITLEs

PERIODICAL:

‘ABSTRACT:

Zubov, V.I. - : f | sovpko -5{**“?/2?
me——a : i ) ) R i
n Systems of Ordinery Differential Equations With Ge:@era}ized-
Homogeneous Right Sides (0 sistemakh obyknavennykh differpnt-
sial'nykh uravneniy s obobshchenno-odnorodnymi pravyxni_, chast-
yami) . - Lo
Izvestiyae vysshikh uchebnykh zavedenij{ Miniatetatva “sshfnego
obrazovaniya 5SSR,Matematika,1958,Nr 1,pp z;of.ea (USSB :

A real continuous function f(x1,....,x;1) defined in En‘ is he,—

noted as generalized-homogeneous of class (“‘i"""“n)f and order
. Ll L

m, if for all o, ~w<c<+ o it holdsy £(e 1:1,..,9 ;xn) =

= ¢ f(x,‘,”.,xn), where m, and m are positive rational x@umbere

with odd denominators. 8 : e :
Theorems: In order that f(x1,...,xn) be generalized-homogenesus

of class (m1,...,mn) and order m, it [ls necessary e.nd; sufficient

imigxi%:mv .

i

that it satisfies the equation

gl

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"
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On uystemu of Ordinary Diffarential Nquations With - 30v/140 ;38-1§~8/21
Generalized-Homogeneous Right Sides : ; o :

Let the system
dxi : b
(1) —a—t—-.x (x ,..’.,xn) ,1-1,...,1& s
‘be considered; where Xi are generalimd homo(;eneous of cluu

(m1°a.e,m ) and order & + m, ,0’+ m 3'0, 6 El y aq " odd.

1
Let A(c) denote the dxagonal matrix w‘th the elementu
‘ m1 mn C
1 ,Olb,cn e

Theorems If X = X(t, X( )) is an integml cm:ve of (1),, then
Y(t) = A(c)X(ton X(O)) is & family of :mtegral curves ot
(1), so that ¥ = A(c)X 0) for t = 0 am.‘l conuequently

Y = X(t, A(c)x( ) ! o T
The last theorem ia used for the determinat;ion of the asymp-
totically stable systems (1). ‘ :
Theorem: The zero solution of (1) uan be asymptotically

Card 2/4

AR R R R T Rt ot (s 1 0 e RSN EO YA
;a";;:n;! i 'sl‘~”" ;i:“'! i A

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7

On Systems of Ordinary Differential Elquations With 3 S()V/m0 58 1-8/21
Generalized-Homogeneous Right Jides

stable for arbitrary conplex disturha;noes nnly it 5Ju 0.‘
The zero golution of (1) can be aaymptotice.lly atahle for

arbitrary real disturbances only if!: 6.7‘- T s k- integer. )

Theorems In order that the zero solution of (1) be asymp,‘,o—
tically stable, it is necessary and’ sufficient that there are
two continuous functions V and W defiued on E which | ‘possess

the following propertiess 1. W(x1,...,x ) da negative—definite,
V(x1,...,x ) is posztive~definite; 2, Vv a.nd W are generalized-
homogeneoua of class (m TEETLN ) and’ orders m -0 and m ;

respectively; 3., V is continuouuly differentiable along the
integral curves of (1), where L ;

av . \VI

dt :
Theorem: For the a.symptotic stability of the zero solution of

card 3/4 (1) for 6°>0 it is necessary and sui’ficiont that the domain

W : :
plgban ek o ; : | . : 0
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i

‘On Systems of Ordinary Differential Equations With 507/1'10-58-1 8/21
Generalized-Homogeneous Right Sides

of the asymptotic stability of the zero solution of the aystem

g - o
o7 T WY - X (y1,..;,y:); % o ;% :g
is bounded. ’ Pl
The developed theory is applied in two further theorema to
stability investigations in the first approximation. The:
asymptotic stability and boundedness of the: solutions of '
dx
i
(2) 'a-t—'ﬂx (x1,o-o,x) +f (t,x,',noo,xn)
is concluded for sufficiently small fi fron the aaymptotio

8tability of (1). §
There are 3 Soviet references. i : a
SUBMITTED:  October 16, 1957 i H

.
P

O O EA R [T R AR o et R TR D L L ' , L vk
B S e EHEA 30 e e ’ j\ PR ! . H .

: (1 ﬂ“_‘:l ‘,“1 tl{
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' Stability Conditions Over Finite Time Intervals (Differen

: 7136:

- 6974, (Russian, German and Romanian summaries)
The system dealt with is the m-vector system .

- . 2=aP(t)x+X(x, 8), -

@ where P(f) is bounded continuous, and the components

-of X are convergent power series in the x; beginning with
terms of degree =2 whose coefficients are continuous and

c¢o

Prikl. Mat. Meh. 17 (1953), 529-540; MR 15,795}, Lebedev

BB  [ivid. 18 (1954), 75-94, 139-148; MR 16, 132] and Ka- The caleulation of lif
menkov and Lebedev [ibid. 18 (1954), 512; MR 16, 361], ©l! of the chavactir
S but they did not determine accurately the time interval |

";?/’/_/35’(“:“”

. L I s 1oy - v i ‘ . ot i
I PO DS & 5 S TR R AR B EH i Mg oo
bl ad b fa e gt il et JI}}MI}H foo
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| Zubov, VI _Uber die Stabilititshedingungen. in ‘elnor in which the ocigin is stable. In the prisent] note the! .- §
N »m«ke und fiber dl(le,Bat'imfhu:ngg‘det Lﬂnge‘ :&gﬁﬂf‘}:ﬂm&imm E‘l':l’:g :;;g:;ﬁrt ditions of, *

g des Intervalls. Bul. Inst. Politehn, Iagi (N.S.) 4(8) (1958), mputing the lerigih of the interval, |

. The author usdsithe following Jefin:

Given.a definite poyi

s stable relntive

for 1€ [to, fo+7]
bounded functions of ¢, The problem under discussion has small, Theorem 1;

1 ealt with b 4. Nauk GSSR. just stated whateivér X for stiitable small r'and 4 is that' .
already been dealt with by Kamen [Akad, Hau the: characteristic ribots of P(lp) have nefative feal parts.. - |8

AR (BN

LA

s & method for o

itign B‘dstnbiug'é i
v
.

o

potiitive gladratic form, V(x), the ori
14’ v or?!h&i time intez'vpl 't)lﬁ

Gt lnro)<d |
2d Vin)sd, where A s siffciently
A sufficient conditior for.thi: stability - .

‘and ¥/is outlined. Thiorem 2: 1f not,
stic mfmi" of Plg) hive negative real. -
hold . S. Lefschetz, (Maxico, D.F)

CIA-RDP86-00513R002065610004-7"
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g -

‘AUTHOR: Zubov, V.I. » X sov/14o 58*6 9/27

+ TITLE: On the Theory of Linear Stntionary Systems With a Ratarding
: Argument (K teorii lineynykh stataionarnykh ginstenm s zapazd;va-
yushchim argumentom) .

PERIODICAL: Izveatiya vysshikh uchebnykh znvedeniy. Matemahika 1958, Nr 6,
pp 86-95 (USSR)

ABSTRACT: The author joins the well-known paper oi‘ Myshkis ﬁ?ef 2] and
. considers the equation ‘

(1) %tﬂl- f[do(,&)]x(w&).

4 . =h j
: where X is an n-dimensional vector, (,\9‘) ig a mutrix. ihe

elements G, (A) of which are functions of boundad varlation on

[-B,0]. Let , o
s = [ ),
~h

let A, 7\2,... be the roots of AA(?\) - 0 appoaring with multi-
plicities 31,92,....‘ :

oo

POV S BN . . g ! o
vilproaE 1! H "’ l NH'HIF Il Ilf}l |IH HI L l ‘11 " v . ! N ‘e i Y
EAREIIE, A by i w1 K B S L .. [ |
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On the Theory of Llinear Stationary Systems With a » SOY/140—58-6—§9/27
_Retarding Argument *i : R

Theorems To every root ";\J there co:rreapbnds h solution ox‘ (1):
271

c;

where F(A) is an analytic funct:.on unique in C‘j , wher;a -6; is

X (6) = gheg | o™ ’(x)p(x)n a2,y

8 circle containing no roots \ beside oi‘ R
Let C_ be the class of continuous functions v.p(t) c.p(-h ) -0

satisfy:.ng the Dirichlet conditions an [~h1,0] Let
o

Y
B2 ) -Je"s’ac j e “Co(T)iE- mf )”?cp(t)d?: L((o),
. h1 —h1 ,"'h1 : ‘ '
where @(&) = G(-h) for A’éfh ,-h] g +ico

Theorem: The function X(t) - gﬂfi f xitA(X)ﬂB?(%}‘v‘{’)d)’

Cai-d 2/3

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7

Retarding Argument

'On the Theory of Linear Stationary Systems With a SOV/MO-SG-S-?/Z'[

6 >0, i3 a continuous solution of (1) @atisi;‘ying ‘the ébndj:fion
X(t) = ¢(t), te[mol, pec,. = N

Theorem: If all A lie in the left half-plane, then the serc
solution of (1) is asymptotically stable, whers a certain
estimation is valid.. i - !
Five further theorems contain assertions on the asymptotic
developments of the solutions with respect to gertain functions
and on the existence of periodic and almost-periodic solutions.

There are 7 references, 5 of whioh are Soviet, 1 American, and -
1 English. : ‘ : o ‘

-ASSOCIATION: Leningradsksy gosudarstvendyy ﬁniveraité# imeni A.J\.Zhd@nové
b

SUBMITTED:

Card 3/3

. (Leningrad state University imeni A.A.2Zhdanov) -
' Pl i
February 26, 1958 ' P

H 1
it H i
" i Loy
B i
d i
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AUTHORs  «_ ZubQ¥embedmmtleningrad) . | 40-22-1-4/15

“ DITLEs On a Hethod for the Investigation of the Stability of:Zero
' Solutions in Doubtful Cases (Ob odnom metode issledovaniys
ustoychivosti nulevogo resheniys v somnitel ‘nykh aluchaya@ch)

PERIODICALS Prikladnaya Matematika 1 Mekhanika, 1958, ‘{oi 22, Nr 3, |
| " 'pp 46 49: lussn)

ABSTRACT: The author investigates a method for the investigation of the
stability of zero solutions of a system of nik ordinary dif-
ferential equations which is suitable aven for doubtful cases,
The method consists in the investigation of the stability of
the zero solution of systems of k and'n equations separately,
whereby these systems of equations are obtained from ihe ini-
tial system. The author investigates gystens of the form

ay dx o L
1 : L :
) ?17{8' = fs(xuﬂwt) J 'ﬂl = er,(x;§.y,,t) (8=1..k)(J1..n)

The functions on the right sidesvare'ei:asuméd to be dofined in
8 vertain domain and to de continuous: At first the nétions of
the stability according to Lyapunov and of the sc-callsl "strong”

Card 1/2
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of the initial system with the properties of the partiml
systems. The investigation method is similar to Lyspunpv's
methods. A similar method for the investigation of the zero
solution of differential equations was i really already given
by Lyapunov in his paper [Ref 3] « This method wag developed
by Malkin [Ref 4] and some parts of the results of Kalkin |
were directly taken over by the author: There are 4 Soviet
references. i Z e i

SUBMITTEDs  April 29, 1957

hold for the connection of the stebility of the zaro solution

i
¢
i

-— . > i

On & Method for the Investigation of the Stability | . 40-22-1-4/15
.0of Zero Solutions in Doubtful Cases @ . : AP -
stability are defined and then four thporems are proved which

i : [ i

Card 2/2 | R P o \
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* AUTHOR Zubov, V.I, . ‘ I 20-118*2-5/60

. TITLEs On the Reduction Prin e (0 printnipe wudaniya)
" PERIODICAL: Doklady Akadenmii Nauk),1958,Vel 118,Nr 2,pp 228-230 (USuR)

ABSTRACT: The author conasiders the system
dyB ‘ o ; -
—a:‘-gfs(t’ x1,..,xn;‘y1,..,yk) o= 1,0,k
(1) 4y | o P L
E‘ti’g (t!x1’i-113)'1n“’yk) J"‘h”'vn
where the right sides are assumed to bo continuous in & cer—-
tain domain. In the case: f &0 for ;y1- e m Yy =0 and
j= 0 for Xy = con = x,= y1- se = ykm 0 whioh is diffic.ult

for stability inveatigationa the autho:r raduoea the stability
problem to the consideration of the partial nystems otf order

k and j respectively arising from (1), o.g. ff_i -
dt

= g (t, Xy peesX ,o,..,o) The method can be denoted as a de-

Card 1/2 velopment of Lyapunov'a ideas and of e. papev of nalkin

- P T L Tt D
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g v e

»On the Reduction Principle L - 20-118-;2-»5/‘60
[Ref 1] . There are 6 Soviet referencen. - P

y ASSOCIA'L‘ION: lLeningradskiy gosudarstvennyy universﬂ:at fmeni A.A.
Zhdanova (Leningrad State University imeni A.A. Zhdanov)

PRESENTEDs  July 1, 1957, by V.I. Smirnov, Aoademgoianj
SUBMITTED; June 26, 1958 : i f
AVATLABLE: Library of Congress
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PIASE T BOOK EXPLOIDATION — SOV/2657

Zubov, Viadimir Ivanovich

Matematicheskiye metody issledovaniya sistem avtomaticheskogo regulirovaniye
(Mathematical Methods of Investigation of Automatic Control Systems).
Leningrad, Sudpromgiz, 1959. 323 p. Errata slip ingserted, 6,500 coples:
printed, o _ ‘

8cientific Ed,: V. I. Chernetskly; Ed.: Yu, 8. Kazdm%; Tach. Ed.:
A. I. Kontorovich, , |

PURPOSE: This book is intended for scientific workoars;f and ¢éngineers
in the field of sutomatic control. N .

COVERAGE: In the book a study is made of the mathematical methods of studying
the stability of stesdy-state motions in nonstationury systems and an
evaluation of the deviations of transient processes from steady-state !
motions is given. Methods are presented for conskrunting the solutions of

certain nonstationary systems of differential equatiions, to the study of

Card 1/6
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Mathematicel Methods (Cont.) S Bov/265T

which a wide class of extomatic control systems is riduced. Certainfmthdds
of finding the probebility characteristics of gtochastic transient processes
are described, 11 as methods of finding gtability reglong 2 :

of initial date and in the spaoe © yalugs of the parometert.
author thanks Yu. O. Shterenberg, ¥. K. Chesnokov, V. V. Khomenyk,

B, T. Korobochkin, and L. T, Tarushkina for their help in producing the book.
There are 68 references! 62 Soviet, 3 English, 2 French, and 1 German.

TABLE OF CONTENIS:

Preface : L 3
| T

Ch. I. General Theorems on the Stebility of Motion | |
1. Statement of the problem on the stability of motion. Fundanental

definltions 1 ; 0 T
2. Two methods in solving the problem on stability, Lyipunov functions. 16
3, Stability and nonstability theorems P f 2h

Card 2/6
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' Mathematical Methods (Cont.) i 8&7/2657

4. A study of the problem of the gtability of the nuil golution in
relation to various given coordinates . P o
5, The concept of the region of asymptotic stabllity:

Ch, II. A Study of Transient Processes in Linear Systems With Yarieble
Coefficlents it '.

€. Necessery and sufficient conditions of stabllity tnd of asymptotic
stability of definite type . i b =

T. The effect of error in computation of coefficients of on equation
on the behavior of solutions and the properties of stabllity

8. On the stability of theZero solution of a lineer mystem for glven
coordinates . - :
A study of the stability of linear systems by means of constructing
exact solutlons - ‘ ‘
A study of the behavior of trensient processes in s linear system
on & finite time interval by the method of approxiuate integration .
One new method of constructing stability regions in a space of
pllowable parameters of an automatic control systém

Card 3/6

TOTHIN T T CIPIIRHLT ST

e i R RIS P EETE
i T AT e R s T

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7"



"APPROVE?_,,EQB RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7

Mathematical Methods (Cont.) L 8ov/65
. Ch. TIT. Eveluation of the Behavior of Translent Procesgis in Nonlinear &
Systems , | : 135
12, Mathod of evaluations, Technical stability i : I V-5
13, B8tability on a finite interval 1 i S 5
14, Stability of nonlinear systems by the first appivaciration o 1k
15. System with eftereffect o } L

| Lhk
Ch. IV. Comstruction of the Solutions of Nonlinear Bystéims of Diferential j
) Equations in the Neighborhood of a Singular Polnt of Reglar Type 147
16, Auwdliary theorems from the theory of partlel differential .

equations : Akt
17. Representation of the solutlons of systems of orlinary. - ;
differential equations in the neighborhood of a singular pont 15k

Ch, V, Evaluation of the Effect of Constantly Acting Dinturbances on o
Transient Processes in a Nonstationary System f 6L

‘18, The effect of constantly acting disturbances : Pho
19, Constantly acting disturbances of a random natursh 169

Card 4/6
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LS

Mathenntical Methods (Comt.) SR ZE apv/ass‘( 5
20, On one method of £inding evelustions of ‘the correluhicn i‘u.nutims dz u. ,
stochastic solution In terms of comlatmon :hmcti‘ons of b glven px'tocess L")

Ch. VI. Study of the Problem of Stability in Doubtful cmses- SV 1
21. Statement of problem, Fundemental definitions ' s
Fundsmental theorems of the method pxmnined for mmlyzing doubtml cu.sea 183

23. A study of the problem on'the stability of systemy of efuations in the |

absence of linear terms in the expansion of thelr rightihand sidcs P oa8T
24, On stebility by the first nonlineer appro:dmtion\ P i '5 199
Che VII. On Periodic and Almost Pertodie Oscllla.tior.s gn Iroxxunear Systqms ? 203
25, Self-oscillation ' . 203
26, . On periodic forced oscillations caused by’ 1nterms.1 forek . 28

27. On yeriodic and almost periodie oscillstions in no::linem' mboncmoua

. systems . 233
28, Methods of the approad.mte coustruction of perj.odic re:;lmes i f : 24k

. VIII. Appucuts.on of Electronie Computers to the Amuynu end Synthanic o

© of Automatic COntrol Systems Lo L 2h9
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16(1) ‘ TR iy
AUTHOR: Zubov,V.1. o sov/59-48-2-3/9
__/"'"‘-———-‘ i :

oI7LE:  Some Problems of Motion Stability | R
PERIODICALs Katematicheskly sbornik, 1959,Vol 48, ﬂr u,pp 149~190 (ﬁSSR)

ABSTRACT: Chapter 1. The representation of the solutionm of syetems af
differential equations in the. neighborhood of singular initial
values. Given the system R

dy E ;
(1) z'a'_ = :E:P i(z)yi*P (3)5+Y (zvy1"-'v3 ) 9'3?2v--"n ’

(m © ,..,m ) : ,
where Y, = B, (z)m y1 ‘.-y forilmh<:z,.
m+m1+..+m?2 | :

z :>O constant, and let \ybl<:y convﬂrge; 1at the funotions

(mymype e o)
P 1(2)1 Py (2)9 , (z) be dafinad, real, aontinuoua

and bounded on zéi(o,{] Let‘/»1,..,,ﬁ be the characteriatio
numbers of L

Card 1/5 o 8'11000’!‘ .
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Some Problems of Motion 3tability ' ? ) SOY/59-48-2-379 :
Theorem: Let ,w1>0 for 1gl; let (2) J}é refular. Tho:n} (1); hes
a family of solutions depending on 1 constants and belng :
representable by garies s :  ‘
' 0 T :
. ‘:r“-’ B ; ‘
R (m,m‘,oo,m ) m.’.‘yz"‘"milui o, m
1 1 AL T B 1 1
: (Z)Z}ji .161 ....cr-

y. = 5
8 8.
m+m1+..+m1)1

converging for |zl€z |cd|-@c°, vhere z(;‘{ﬁ and coz;oi<, ﬁ; where -

>0 B> 0 com;stZant;. It

pis a gufficiently small constent, ¢

(mvm1v"’m1) 7 Jhe b : T
holds: K (2)250 for z-»(, whdre o3>0 ia constant.

The author gives several conclusiona’,i‘iospeéially for the case
where poy» Pgr Ps are constants. il : L :

Chapter II: Investigation of .the stability in some oritical
cases. The author joins the papers of  A.M.Lyapunov, N.P.Yerugin,
and 4.A.Shestakov and considers: the gualitative image of the
state of equilibrium for x! = £ _(x;yeresX y; the asymptotic

card 2/3 8 sidl W P
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i ppire

SUBMITTED: September2, 1957

Card 3/3

Some Problems of Hotion Stability - fé‘ 302/59*48 2-,/9
ste.bility of x} = ix(“‘)(t 1XyyeerX, ), vhere the x(’“) are
Mgt d

homogeneous forms of m-th’ degree; the: n.nnlyti.c representation of
0-curves of this system (compare Nem tskiy / Ref § /)} the] case
of some pairs of purely imaginary roots. Tha jpaper contains

25 theorems and numerous conclusions,.lenmas, and remarks. A
part of the results overlaps with known results., The author
thanks V.I.Smirnov, and V.V.Hemytskiy i’or the Anterezt in this
paper.

There are 21 references, 15 of which are aoviet 3 '}eman, and

3 French. ‘ ;
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8p161

/140 60,/000/006/007/018

. c111/c222 PR

On Periodic snd Almost Periodic Yorced Oscilla'tiond§ Arising Under ‘the
Influence of an External Force ; : R

constant. ' A P R
Definition 2 s Let (1.1) have the property of ‘oonvmxganca;if (1,1) has 8
unique almost periodic golution X = (g(t), where 1. For every £E>0 axists
a  G(g)>0 so that from \x, - (p(to) ¢ $(g) 1t follows |x(t,xé,t°) -
- ¢)(t)|< & for t),to . 2. In every zinite {domain of variation pf

x, for t-t,> +®© uniformly in t > - @ 1% holdx} v | X(t9K g Fto) -

YOI LK ‘ N BN
Theorem 1 s In order that (1.1) has the property;o;f‘ convergence it is.
pnecessary and sufficient that ; E ; : ;
1. avery solution x(t,xo,to) of (1.1) is bounded ' for FANEE

2, to every r>0 and &> 0 there exists 8 §(el,r)>0. 80 that 1t !
Ix,- 10[4 §(e,r) 1is satisfied then it holds I;(t,xé.to) - x(t31°,§°)|<

< € ftor tzt, and | x(t,xo,to) - x(t,Yo.to)Ir-} 0 n_z'onvérges uitifo?rmly
with respect to ty> - w for t-t,>+® 3 |§{0|<r5 |Y°|<fr
Card 2/ 6 C e e L
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88181, ., bl
5/140 eo/ooo/ooe/om/om
‘ ci11/cez2; R
on Periodic and Almoat Periodio ?orced‘anillationuéArising Under the
Influence of an External Force “ ol ‘."

3, for & fixed xo , for every £>0 there'exist su‘o'h nuibers 1 ari?l; T t;hat

in every interval (ot ol + 1) there exiots at 1eaé€§ one & so thab:
\x(t + T, X0 t)) - x(t,X to)l ¢ € holds for t2tyt 7 and
‘right

~

s +T 7 tQ + T . The magnitudes T are the almost-“-‘“peridds of the
gides of (1.1) in e certain regione - - E . o ! :
Theorem 2 $ Let the following conditions be satisf;led T ; j
1. There exists & function Vy (x,t) 80 that ¢ E I P x

s; it is defined, real and continuous for sll ealﬁ:,t g ‘
b) V2 4 tor |X|>+ @ uniformly in E> <00 b

é.) ijn the region 1xl> T where T, is a certe.inéﬁdsiti?vé conataxﬁi, V&
nes & non-positive total derivative in which the derivatives Gy are

aubstituted according to (1.1) 1 , : - N

a) v, is uniformly bvounded with respect to 1 &+ oo inievery fini;e r,"egion
rq‘CJxl(r. " S : R
gard 3/
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010X

5/140 60/000/006/007/01&
c111/c222 ‘ . :
1most Pericdioc Foroed Oscillations ‘Arising Under the
nal Foroce , S . ;

On Periodic and A
Influence of an Exter

2. There exisis & function V(X,Y,Z,t) go that : A o :
oL) V is positive definite and admits an infinitely emall upper 11mit in

every finite region (21 < § 3 " ! , P
g) the funotion (K, Ty%08) = 5%+ Z‘ [%,v[— £,(Xt) + B 1, (1,1) +
~ i C e i ‘

i

+%! (g, (3 + ¥ - 4 (Y,t))] Ls nogative definits in % in every
i ‘ A : : A

finite region 121 < 93 ‘ ; !
£V with respect to all arguments are :

x’) the partial derivatives © .
continuous and uniformly bounded in t in every ‘bounded region of the

| X,Y,Z o . .
Then (1.1) has the property of convergence. |
Theorem 3 ¢ Let the following conditions be satiasfied 3

1) There exists & V1(X',t) so that J :
51) V,‘(x,t) nas the properties a) b) 4) of theorein 23 .
that the total derivative of V. in which

b1) there exists an r, > 0 80
card 4/ 6
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Bo1cL

8/140/60/000/006/007/018
: . c191f/ceaz T
On Periodic and Almost Periodic Forced. Oscillations Arising Under the
Influence of an External Forocs L ; :

and gives sufficient conditions that (3§8) has the’ﬁropegty of - f Q%{
convergence, : : S : i
There are 3 references : 2 Soviet and 1 Czaeho~810v4kianﬂ

ASS0CIATION: Leningradskiy gosudarstvenn Y univeri?itet ;
(Leningrad State Univerqity{ i L

SUBMITTEDs  November 29, 1958 - !

Card 6/6
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TEXTs The author considers

ax I
rri F(x,t)‘r : gz - (1) ii

where N , |
X = (x11-"-v xn)’ : i

F(X,t) = {£,(,8)s0-0s ffn(x,t)} .

Let the f_(X,t) be defined for all finite real values pf the
argumentsy; real and continuous; almost pericdic for fixed X in t
uniformly continuous in ¥ in every finite domain of Lhié X peeesX e
The fs(x,t) satisfy a Lipschitz condition with a!fixed co stant In
X . X o : . :
1,- LX) n :
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Definition: (1) is said to possess the property 6g‘confe;fgence ;
if it has a unique almost pericdic solution X = (%) mnd 1.) to
every & > O there exists a d(e)> 0 so that from \xo - ¢(t°)‘<
<J(€) it follows |X(t,X 5 t)) - b(e)) <Efor t3 b .. 2.) 5
lx(t,xo, ) - ¢ (t)}»0 for ¢ - ty =+ @ uniférmly An t°>‘-%c§0
in every finite domain of Xo. . “ o

Theorem 1: In order that (1) pessesses the properf@y offconvergen(ﬁ:é‘
it is necessary and sufficient that 1.) every solution ,x(t,xo, tb)

of (1) is bounded for t Z t.; 2.) to every r 2 0, £ > 0 there '
exists 2 J(€,r)>> 0 so thal from ,xo-yoldJ(a,r) it follows:

|X(6yxgt,) = X(ts¥ s t < Efor t 2t and [X(t%y0 ty) - x(t,y:‘);;toji |

~>0 for t - t, -¥ + o uniformly in b, > - @, l::o] < r, ]yoll";:r’.i

3,) For fixed x_ there exist 1 and T to every £ Z‘r 0 a{xch that in
every interval taﬁ., oL +1) there exists at least one T 8o that

i
:

: i
i
oo
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Ix (5+T, x58.) - X(t,x yt )| E for ¢+ 34, + 2 and b 4TgE 4 m.'

Theorem 2: Assume that the following conditions n.ro auhisfiedz 1.
There exists a function V_ (X,t) which is real end continuous for !
all finite values of the arguments, uniformly bounded relative to
t €+ © in every domain r, <X} <r, tends uniformly to + oo relative
tot > - @ for Xl ~—+ 00, and which possesses & nonnega.tive '

total derivative%“ in |xl ; >0 (in which the %xé_ are su'bstituted.
according to (1)). 2. There exists a function V(X,Y,Z t) with the
properties a.) V is positive definite and admits an infinitely ! : :

small upper bound in every domain | A <0; b. ) the function '
v, ¥ [2v v, 20
W(X,Y,2,t) = 5% ¢ 123_1 3%, £ (X,t) + 3 4 (Y t) + £

' (f (Z+Y,%) - £ (Y,t))_] is negative definite in Z in ewery finihe

domain |Z]<§ j c.) the partial derivatives of V :rele.b:ive to all
arguments are continuous and uniformly bounded in t in every

Cerd 3/4
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bounded domain of X, Y, Z. Then (1) possesses the propnrty of
convergence.Theorem 3 and 4 are simple consequencp.x. 'I‘he proofs
of the theorems 1-4 are not given.

N. Ya. Lyashchenko is mentioned in the paper. o
SUBMITTEDs October 5, 1959 o . f
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TTTLES Ergodic Classes of Recurrent Motions ,

PERIODICAL: Doklady Akademii nauk 556R,1960, Vol 132, To. 3, PP~ 507509

pEXTs A continuous function f£(t)y - @ ot oo ie cellpd recurrent if 10
every € > 0. and every 4 -there exists an Lg 80 'gl;;n't in;mvery inte"rva].

E|
with the 1ength Lg there exists at least one ‘C't"‘;‘ 80 ;hhat
(1) et + Ty y - (e <€ E
s € .

Theorem 1 t EVery recurrent function is hounded and thefnét of‘anph f@nctiohs
forms & complete space on the whole real axis in‘tbe sente of the unifern M
convergence. . i - o \
Definition 2 ¢ Let x1(t)"""3vu(t) be arbitra?y ronl continucus fgnctiggg,

- <t <w, with the property that for all )\1.‘4.‘. Aﬁ .>which satisfif the

condition 2 kak(t) £ 0 it holds uniformly in ¢© &(- o, ®), \
k=1 : . . ‘ v
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Ergodic Classes of Recurrent Motions S/O%O/60[1}2/05/05/Q66
| o L
(3) Clm 3 S [exp i Z /\k Yk(t)f dt = 0;j
T-}OO c k=‘1 B

The class Hy = TH( m(t),..., )ffN(t)) is the set of alI recurrent functions

f(t) which have the property that to every € >0 thore exists a finite aet
of real linear forms py,, 1=ks in ra(t)yeaoy y’n(t) ‘and a f) 0 8o

that all compatible solutions of the system of Lnoqlmbiona
(2) | Pie (t +7) - Pig ()] <& (moa 27m), 1% k‘g

for every fixed t satisfy the condition. (1) .

Theorem 2 asserts that to every f(t)e B, there exist at most countably
many linear forms of the mentioned kind.

Theorem 3 states that H is a complete linea.r space’ on the whola rea.]’. axis

in the sense of the un1form convergence., : :
Theorem 4 : If f(t)e Hy , then for every €3> 0 there exists a trlgonomotric

polynomial Ne F (1) ; : L .
Pé = 1{21 Ck e N£ <o ' ‘ . ‘/:\\
card 2/ 3 = L P oL
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so that |f£(t) - P, () < € “k(t) are finite linear forms of tr
functions p1(t), pz(t), «»+. of theorem 2, % " "
Theorem 5 asserts that for every f€HN-
“value M (f(t)) = lim 3 £(t)dt . LA

T> : i
Theorem 6 3+ Every f&H

or f& Ho$ ‘;lf;f;here': axists the. me%ym

w3l

1o L
e : 1’

has at mogt countnbly many Pouriﬂr exponenb& nnd Y

=

unique Fourier series _' _g;- : : .
% 19, () x \ !_ |
f,»FZ‘ op @ where M (,I(t)‘ ) i ]cﬁ‘:‘

Theorem 7 and 6 treat Feyer sums of fc H.q and the. represenbation of fu Hh

}
A

}‘:1

by functions periodic in the 1limit value.
The author mentions A.A. Markov, N.N. Bogolyubov, V V’ Stppanov and B Ya.
Levitan. There are 7 references: ) Soviet, 1 Swedisgh: and 1 English. .

PRESENTED: January 28, 1960, by N.N, Bogolyubov, Academlcian

SUBMITTEDs - Januar; 28, 1960 : L : :
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THOR$ Zubov, V.I. (Leningrad)
| ArP0T,

TITIEs On the behavior of integral curvee 1n a neighborhood
of periodic motion

PERIODICAL: Prikladnaya matematika i mekhanika, Ve 25, no. 2; 1961
303 - 319 | .

TEXT: The basic case is conaidered, g L :

x = fl(xp Y)' y = fz(xo Y) . : \1

w‘efe the fi(x, y) are defined in some region G of the Xy pxanen

and are real, continuous and twice differentiable with continuons
derivatives. There are 2 continuously differentiable real pe*ic«,ir

.

functions

b < '?l(t)o 2?2(") f\-k*-CJ X
obtained by solving (1.1) with period 2%y whoae granh M 11as wi t“-
Card 1/7 _
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On the behavior of integral ... . ED Wl !
in G. él.z) i@ said to be isolated if there existis a pufficientliy
small S-neighborhood S(M, 8) "G of the set M which does nct cun-
tain the graphs of the second solution of (1.1). Isolated pericél:
solutions of (1.1) are called extreme cycles, An exireme cycle 28
L) stable if there exists a gufficiently small meighborhood S(¥,0!
— G ‘such that all integral curves of (l.1) lying in S(M, 0) ary~-
roach M without 1imit ae © = c0. Altvernatvively, if (\Xe yio ¥
{ia the distance of (x, y) from M, then for (%0 yo)‘,_s plix, ¥ie

M) = 0as t—>+ 00 | .
x = x(t, X5 o)y ¥ = y(6 x50 ¥5) (2.3
is a soiution of (1.1) passing through (X, yé)‘forgﬁ = 0y 4% Un-

stable if there exists a eufficientl{‘small neighboirkood S(M. &}
such that for (x,, y,) & S(M, 8), plx, y)y W) — 0 a8 t = - @;

3) Semi-stable if there exists a sufficiently kmallfheighoorhood
S(M, 8) such that it is divided by M into 2 remiona”sl and 52. )(

Card 2/7
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On the behavier of integral ... S D20d 1)3

such that ((x) y), ¥) —> 0 ae t = +w[-], (xo, yo)é.sl, [( Xy

Y E S, ]. Examination of all possible curves shows that Lyabunwv%

ntability conditions apply in this. case. The gemerdl form of the
equation of motion is . o _ ;‘

d‘ . lll(g)+[.‘(L)—zld[1(‘)ld‘—“Idfl(‘),‘u : : ‘ (2.6) .
nmnm+wu+w+hwhm+%a+%)f' ST

dn I;(Ix’i"m-l:—l-%) —h() - L »
'd" /:(zx"l"?uh*l'%) /s(‘) ’j | (2 7)

where T = 'r(t) (2. 1). Lemmax H(z,, 32, _t) definad by N
| H(zy, 2 ¥) = zlrl(t) + 7yt (t)y (£(4) = fi( ), 2(t)>

is a solution of (2.7). Theorem: A periodic solution of the syatem
(1.1) is stable in the Lyapunov senaa if and only if the null so-

| Card. 3/7
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lution 8 = 0, g =0 of

8503 8/040 /61/025/002/014/022

' ;r = [/1(0x°§+¢1('). §+%(‘))/|(*)“-/n(ax°§+% (‘)' §+¢: (‘)) fx (‘)l‘<

: , (/2 (8) + /s* (1) ~— (ay"dfs (1) ] A1 -+ as’dfy + :i :
Te X—Ux(‘)ix("x"ﬁ’l'%- TEFon 0ttt ol :

B e et (RN
SR gl a0
=-rru’r‘;’mr - “"’“’7‘<‘>+7"?°

aefat = R(E, 8) -1 I (2-1_6;)‘ |

(2:25)

i

’ are atable in the Lyapunov aense. where € is definea by 1 ié' i)
§ = zlfa(t) - zafl(t), 41= zlfl(t) + zzfz(t). - ( 1
ht«hand-—-eide of (1 1)
batractor's note: 8 not defined]. If the rig
:Il:.: :n:gytic, then (2415),. (2.16) become
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A

¥

where the series converge. .for /g/\ r, r>0. Wx‘itina | "

T o g, o TN TR E )l
<G1== Sh(t)dz: S[ l'Px( -'M)) + f-(«m(t). ‘n) ]df i T
3 .

S

T

B .

() = a/.(w.m.v-(:» + a/. (9.(:) «v-(t)) + =
' ‘ (‘,3”2)';

S

it follows that for G1< o, (1.2) 16 a stable extren cycle and is f
stable in the Lyapunov sense, and for Gy = 0, (l 2) tlxa an uneitable
Card 5/7 ' . e - ;
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extreme cycle, stable :ln the Lyapunov genye aa t -

hdt

,§=nup

.e'/.-.

76‘ 2 “h" (') ", -

1=

it followe that Gy ;l 0 for m> 2.

then (1.2) ie a stable extreme cycle,
ble in the Lyapunov sense, end if
Lyapunov senses If m is odd and G = 0,

extreme cycle. If £
t = -0, and if [+ 1

'Card 6/7
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Theorem Iftnm :lu odd mnd G & 0, L

£ L+ 1=m then it is sta=-.
+ 1< m it is unatable in the

+1>mit is stable in the I,;yapnnov sense 8s |
< m it is unstable in the I.yapmnov aense,

fvSCI : v
8/04y61 025/002/014/022 :
D201 302 : Lk

—# -0 « Writiug ;

(ﬁé)i

(ﬁé)

then (1. 2) is an unstable '
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If m is even, then (1.2) is semi-stable. If 4 + L > m then (1.2) °
is conditionally stable in the Lyapunov sense in the direction, in
which the integral curves of (1.1) approach M. If L+ L <mnmthe
conditions for stability do not occur. This theorem is necessary -
and sufficient. There are 5 Soviet-bloc references. ‘

SUBMITTED: November 17, 1960
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ZUBOV, Vladimir Ivanovich, Prinimala uchastiye ZUBOVA, A.F.j
L.Ye., retsenzent; GRIGOR'IEV, Ye, P.,‘muclmyy |
red,.; SACHUK, N.A,, red,; KDHTOROVICH, A I., tekhn. red.. L
[Vibrations in nonlinear and conmtrolled Byatemﬁ] Kolebaniia v o
nelineinykh 1 upravliaemykh aistemakh Leningrad, Sudpromgiz L
1962, 630 p. (MIRA 15:6) |

(Vibration) - (Automatic control) ‘ ;_e ; »

(Differential equations) } : f
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