"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1"



AUTHOR:

CpTTLE: ' "Theory of a g
: . ) random noise
Akademiya nauk gSShe Doklndy,-v, 142, no
1 signel of gyros pic
quare erroT

 pERIODICAL: . °
 gpxT: The optimud reproduction of the usefv
_up syste® ;g studie ed bY means © of the 1eastroot—mean—s B
(D = did. . AP
, : o :
| -3

: follow
- 'Twwm=e@rm
| N D2+%D —‘-( D+T ‘ 24 -
nmz\ﬂ s .»zshy
fD+f' o
xu (D

N
() ;\\ 0 _5_\\’ *0= \‘1 m\

APPROVED
FOR RELEA
SE:
07/19/2001 CIA-RDP86-0
-00513R001
445520009
_1"



: "POED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001445520009-1

S S

: : v 5/020 62/142/005/010/022
Theory of a gyroscopic ... s ' B104/B102 Lo

is the equation'of motion for such a gystem. a 1S the angle of rotation
of the outer gimhal, B is that of the cese, H is the kinetic moment of the
gyroscope,,h is the moment of inertis of the gyroscope with case and'outer
gimbal, B jg the moment of inertia of {he gyroscope and case around the :
‘case axis, nqa' 1is the moment of frictional forces in the bearings of the
outer gimbal, m1{B—x1(t)§ is the moment around the axis of the outer

gimbal 1o which a stabilizing motor is fixéd, S{a—xz(t)g is the moment
~around the case axis of the gyroscape with a correcting electromagnet
attached .to it. From (2) it follows that z(t) = Y(D)x(%),

Y(D) = F(p)e(p)/O (D), where F(D) is the adjoint of the ratrix £(D) and
A(D) is the determinant of the matrix £(D).

Y(D)=~r . C
(D) mlﬁ_ |_§ _s__ 2 ny
- K—(B—DTB) =(D ’*’AD)_

) . . Smy - foa_ H
A(D)=D'+7 Do 4 gDt + SEM gD + ot 9 = )

(5)

holds for the transition matrix, The input signal consists of the ugeful
signal a(t) and random noige n(t): ©(t) = m(s) + n(t)- ~gseful signal
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and noise are not correlated. It is ghown that an optimuxh gyroscopic gyotem
must contain an optimum filter with the transmigsion function- s

S, (D x)(Dp) P - a-
OO =k oAty T ERFerE (TETT=CE

) ' 2 L2 .
Q =Vb/a, where a = ¢ .+ &+ Zuu + u(l1 + Az) - A1A2,v

b= 2,,15 + (3p5.— az)u' + 2u£2 + (u2 + &_2 + Z;m)(}\1 + Az) + WA Ay

B ' 4pvil < 2N | v >
ol = e SO =R o 00
nolds for the spectral densities of the random processes. The output ’ i
signal y(t) of the optimum filter is fed into a computer which solves the
integral equation : : ‘

Cat S : W . o

ESW“(t——r) x1 (v) dv =y (& ZSWu(t——T)_XI(T)dT:O. (22)-
L i=1g o ) - o ,‘=l° N . . :
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28 (2) SOV/115-59-10-25/29
 AUTHOR : Roytenberg, M.N., Head |
: .,Mamsmuww#mmﬂﬂuaﬁmﬂﬂ?ﬂﬁﬁm*“ , o _ o
TITLE: ~ About the Organization and Activities of = Testing

Laboratories in Plants
PERIODICAL: Izmeritel'naya tekhnika, 1959, Nr 10, pp 59-60 (USSR) ..
ABSTRACT: The article contains comments on the article by K.N. -
: Katsman entitled "About Some Problems of Organization ..
and Activities of Measuring»Laboratoriesfin-Plants"-
which appeared. in "Tzmeritel'naya tekhnika", 1959,
Nr 2. The author is of the opinion that Katsman is not
taking the problem seriously, since he suggests that all
plant laboratories be united into one central laborato-
ry. The activities of plant laboratories are varied and
such a merger would only deteriorate their work. Let
the laboratories do their work as. they do today, only
the quality of work should be improved and the labo— =~
ratories should keep pace with the modern technical =~ ..
: ' progress. The author agrees with the suggestion that -
Card 1/2 . all laboratories should be responsible to the chief - o
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AL'TSHULER, Z.Ye., inzh.; BASTUNSKILY, M.A., inzh,; BERSTEL', V.H., inzh.;

BIRKNBERG, I.B., t{nzh.; BOGOPOLSKIY, B.Kh., inzh,.; BUKHARIK, S.I.,

inzh,; GERSHTEYN, B.G., inzh.; GRIuSEPUY, L.V., inzh.; DRETYER, ¢.I.,
inzh,.; DINERSHTEYN, &4.G., tnzh.; ZLATOPOL'SKIY, D.S., iznh,; KIANTUK,
A.V., inzh,; KOZIN, Yu.V., inzh.; LEVITIN, I.P., inzh.; MBL'NIKOV,
L.¥., inzh.; MBEL'KUMOV, L.G., ingh.; MADEL!, M.B., lnzh.; PAVLOV,
N.h., ingh.; PASIEN, D.A., inzh.; PESIN, B.Ya., inzh.; PYATKOVSKIY, -
p.I., inzh.; RLZNOSCHIKOV, D:V., iozb.; ROZBNOYER, G.Ya., inzh.;

 ROZENBERG, R.L., inzh.; ROYXKNBERG, N.L., inzh.; RYABINSKIY, Ya.I.,

‘inzh.; SYPCHBIKO, I.1., inzh,; TABACHNIKOV, L.D., inzh,; FEL'DMAN, -
£.5., inzh.; SHTRAKHMAN, G.Ya., inzh.; SHTERENGAS, M.S., inzh.;

IXVITIN, I.P., otvetstvennyy red,.; STBL'MAKH, A.N., red.izd-va;
BEKKSR, 0.G., tekhn.red. ' : :

[Overall mechenization and automatization of production processes in
the coal industry) Kompleksnaia.mekhauizatsiia { avtomatizatsiia.
proizvodstvennykh protsessov Vv ugol'noi promyshlennosti. Pod red.
IU.V.Kozina i dr. Moskva, Uzletekhizdat, 1957+ 82 p. (MIRA 11:3)

1. Gosudarétvennyy proyektno-konstruktorskiy {pstitut. 2. Institut
' Giprougleavtomatizateiya i Pekhnicheskogo Upravleniya’Ministerstva
ugol' noy promyshlannonti (for all except: Levitin, Stel'makh, -

Bekker) ) ] . : '
" (Automatic control) - (Goal mining machinery)

A}
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- s/020 62/146/006/064/016

B172/B186
- AUTHORS:  Roytberg, Ya. 4., Sheftel} Z. G.
TITLE: ' wagf;quations of the elliptical type with non-confinuous
coefficient ' :

PERIODICAL:s - Akademiya nauk SSSR. ‘boklady, v. 146, no.v6, 1962,_1275-1278'

TEXT: Results which hold also for equations -of higher order (uniqueness

and existence of generalized solutions of the boundary value problems

formulated below) are given by the author for an equation of second order. l/{
These results take the form Qfu = f L S

n S m e : S A

. < <= 7 X AR

tw = ji’ﬁ Dj('bjk(x)nku)'+ .3_;1 pj(x)?ju + b(x)u (Dj 6xj’ bsg bkj)'
g K= : ’ '

The operator £ is considered on determined Sobblev functional spaces. The
qomplex—valued Qoefficients bjk' Pj’ b arerdefined' in a domain-G of the

n-dimensional space. The boundary + of G is piecewise smooth. G is de-
composed into two domains G, and G, by & (n-1)-dimensionsl continuously

Card'1/3
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Qlflerentlable area, which is sphérically homomor phic and has no common
p01nts with 7y S0 that the coefficients of ¢ are elements from C°(G ) and

[ (G ) respectlvely, if con51dered as functions in Gi,(l = 1,2). The

boundary conultlons take the form

m—g + Tu + qu,r =0
U/A. )
u ! sy | :
— = 8,7 |} fui_, =0
7 1”1'415‘{ 2v4~2i'(’ /( .
Here T designates 3 11near combiration of the tangentlal derivative with
real coefficient from C (F), Q a limited linear operator in L {r), ma

constant peing equal to 0 for T = 0, @= 1y ana otherw1se belng eoual to 1'

8 (i =1, 2) 8 p031t1ve iunctlon from C (G ), sz ix kDJu' (v; are

the components of the normal to ‘the suriace I p01nt1ng away from G, ),

fu} - = ui - u} _ The question of smoothness of the generallzed

Y r-0 |(+O
solutions is treated in a manner 51m113r to that described in a8 study by

~ card 2/3
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: S/020/62/146/006/004/016
On equations of the elliptical... B172/B186

Nirenberg (Comm. Pure and nppl Math., 8, no. 4 (1955)) - The results ob-
tained hold also for decomp051t10ns 1nto more than two domalns G .«
further, the correspond1n5 elgenvalue problem 1s treated.

ASSOCIATION:  Stanislavskiy pedagog1chesk1y institut (Stan1slav Pedagogical'

Institute). Drogobychskiy peuagogicheskly institut-
(Drogobych Pedagoglcal Instltute) _

PRESENTED: k,May 21, 1962, by S. L. Sobolev, Academician

-~ SUBMITTED: May 4, 1962
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ROY'TBERG, Ya.A,

Eigenfunction expansion of Belf-conjugate alliptical systenmsa.
Dop.All URSR  1n0.6:721-725 '60. (MIRA 13: 7)

- 1, Stanislavskiy pedagbgicheakiy institut. Predstavleno akademikom
AN USSR 3.V.Gnedenko [B.V.Hniedenko]. : '
: (leferentlal equations)
(Eiganfunctions)
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ROYTENBERG, YA. N. Dr. Physicomath. Sci.
Dissertatirnt 1Power Gyroscopic Stabilizers."” Inst. of Mechenics, Acad. Sci., USSRV
25, Feb. 1947 . .

S0: Vechernyaya Moskvé, Feb., 1947. (Project #17836)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1

i - » e T e B R BS L

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-

T BG, YA, 7., ono BULGAECY,BY. - : o R
Cn the Theory of Energizeéd-Gyro Horizons:

Izvest AN BSSR No. 3 {1z43)
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! _ROYTEMRERG,. YA. M. . , I,

73617“ Avtokolabaniya‘ s11ovyKkh giroskopichesKikn stabiiizatomv. Priborostroeniye,'
vyp. 4, 1948, S. 3-25--Bibliogr: 5 nazv,--OKonchaniye. Nachalo: No. 3. :

SO: Letopis' Zhrunal nykh Statey, Np. L9, 1949
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AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

Roytenberg, Ya.N. (Moscow) , 40-22-2-3/21

Ly EEEey A ,
On a Method for the Construction of a Lyapunov Function for

Linear Systems With Variable Coefficients (Ob odnom metode

postroyeniya funktsiy lyspunova dlye lineynykh sistem s pere- .

mennymi koeffitsiyentami)

Prikladnaya matema’cika i mekhanika,1958,Vol 22,Nr 2,
_ , ; , pp 167-172 (USSR)

For the construction of Lyapunov functions. for systems of -
linear differential equations with constant coefficients e
Chetaev elaborated effective methods. The author now transfers .
these methods to systems of differential equations with variable .
coefficients. By conaideration of the system of differentiai ... 7

equations which is obteined from the initial system by setiing. -
the coefficients constant, it is possible to transform the g

jnitial system into a form so that a Lyapunoy function can bs
given. The stability conditions can be found in well-known
‘manner from the condition for the definiteness of the Lyapunov. .
funetion. The Lyapunov function itself is set up in -the usual e
way in the form : i
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¢ Q;m{‘iK s 3

On a Method for the Construction of & Lyapunov 40n22-2-3/21
Function for Linear Systems With Variable Coefficients

%{7% *

whereby theg 4]' represent the variables of state of the system.,g
The obtained stablllty conditions -are suff101gnt but notimes .
cassary. :

© The methed is 111usurated by an example. -
Thars are % Soviet references.

SUBMITTED:  September 15, 1957

N‘+N"

h—N'+1

L. Stability--Trkeory 2. Equations of state---Theory

Card 2/2
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On the Accumulation of Perturbations in Nonsteady S0V/40-2244-14/26
Linear Impulse Systems ‘
(2) o y(e?) + a(B)y(t) = x(¥)

Here y is the coordinate by which the behavior of the impulse
system is described, x are the external disturbing forces.
wWith a series set up for the coordinates y now a general, but
very nontransparent expression is obtained which can be ex~

~ pressed as a double sum. Under the assumption that the forces

: are bounded in their absolute value -:
' (1) |, (8)] €Ty
this expreséion ¢an be transformed as follows s

‘ o n - . n % .
(12) [y (84)] < ZNsk(tﬂ(’_)Dﬁt(tf&iq +ZLkZlek(t193m‘
e 5= '

k=1

From this expression the maximum disturbance can be calculated o
which the impulse system can obtain as the result of the in- L
filuence of external forces. Since also this estimation is still -
very nontransparent, the author considers the possibilities of . =
calculation on electronic computers. ' ’
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. On the Accumulats
{ ; k ation of Perty : X :

Linear Impulse Systems 0 On° 10 Nonsteady  s0v/40-20-4-1 /26

' . There are 4 referer

, nces, 2 of i : .

SUBMITIED:  May 9, 1958 ’ vhich are Soviet, ang 2 English,
E Card 3/3
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© AUTHOR: A_;,anjﬂnbsrg7~¥avH:4~~*j?~- - . 30v/20-121-2—7/53’ Ao
TITLE: - On the Accumulation of Per‘;urba.tionsin Non-stdtionary Linear Systeﬂ?s
‘ : (OvnakOplenii _yozmushcheniy V nestatsionarnykh 1ineynykh sistemakh ‘

PERIODICAL: Doklady Akademil Lauk SSSR, 1958, Vol 121, ¥t 2, pp'221e224,(ussn)!;f;
ABSTRACT: Generalizing the instationary cese treated by Bulgakov and s
o KuzovkoV [Ref 4 ] the authorrcpnsiders the linear system of

oscillation n

(1) ‘ E“ fjk(D)yk = xa(t) . , ‘ 3=19°“°,n9.
where fjk(l)) are polynomialis in D?.‘%—t- with varisble coefficients e
and the polynémial matrix of the coefficients is assumed;toibe

not degenerated° After transformations and the introduction of

new variables the system (1) 1is brought to the form

(2) 5 + a(t)z = x(t)s

where z, a(t) end x(t) are matrices. Under the -assumption that
the external forces x. (%) are‘bounded; the author gives an

estimation for the utmost possible deviation of an arbitrary
coordinate 2, at the time t1a o '

. Card 1/2
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SOV/20-121-2-7/%
&n the Accumulation of Disturbances in Instationary Linear Systems : R

In a similar manner the system
n ! ) ‘ ' o
EE% £ (D) - [Lj(t)D +,Rj(t)] x (), 3.1,u,3,n
‘ig investigated. :
There are 6 references, 4 of which are Soviet and 2 American.

ASSOCIATION;Moskovskiy gosudarstvehnyy universitet imeni M.V.Lomonosova
(Moscow State University imeni M.V.Lomonosov)

PRESENTED: March 10, 1958, by S.L.Sobolev, Academician
SUBKITTEDs March 8, 1958

Card 2/2
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ROYTTENBERG, Ya,N.(Moskva)

! 7 A ‘ i ing t spesiing up
. Reducing a gyrocompass for meridian during the spesiing
of gyrowheels. Prikl.mat.i mekh, 2h no.l:88—‘:'§
Ja~F 160, _ (MIR& 13:8)
g , (Gyrocompass) :
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ROYTENBERG, Ya.N. (Moskva)

Theory of pulse servosystems, Prikl mat, i mekh. 2/, no, 2: 309—315
Mr-Ap '60. “(MIRA 14:5)
~ (Servome chanisms )
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80251
, s/04o/6o/024/02/15/032
gy the Tneory of the Impulse Gervo-dystems
ana tao operator T Tsryr'= yhv (t + sT.) are introduced,,then7finally
" one obtains : . ' :
£(t)y(t) =4bq(t), . ,
(1.15) is obtained with the aid of the Leplace
jon. From this there result the values 05 q(t), for which
. At first the author treats the case k< = const. and then
= x(t). An example is given.

VThefe are 2 figuTres, and 2 Soviet referenceén ' ‘ 'LX</ 7
SUBMITIED: January T, 1960 ‘ '
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'/3(3,5: ~5/040 60/024/003/021/021 XX
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AUTHOR: Roytenberg,

on the Motlon of Gyroscogic Aggurata Under

Yao No (Moacpw)

the Influence of Random

TITLE:
Forces’
PERIODICAL: Prikladnaya matématika i mekhanike, 1960, Vol 24, No. I3
: , pp. 463 - 472
'TEiT? . The author 1nve5§1gatea the ‘motion” of - the gyreseope stabllizer, the
endulumiand the gyrocompass for & non-régular motion of the
for an {rregular’ motion—fw

. plane gyrosoope

shipe” The'motio : FoS0ODE stabilizer’

- of the ses are taken from (Ref° ) and under neglect of the
i wrxtten in the matrix form

‘of the contro
(1.6)
~where: f(D) N

“time constants

ed)y = e(@ @8 o : R
e(D) eare polynomiale ‘of the’ differentlal operator D= 'gz-'y

e ‘gea and Y =|fB“
g is the angle of rotation of the

e of the . motion of" th o 15 the angle Of ffﬁ

" g(%) is the angl
axis,y

”'rotat1pn of the frame around its

' 1:Cg:d 1/5
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On the Motion of Gyroscopic' Apparata Under the s/040 »60/024/00}3/0: /0‘. - KXo
Inilﬁenoe'fdf‘nandbm"«Forces ‘c111/c222 o ’

~ gyroscope around the axis’ of the cese. The motion of the ship iB assume‘cl,v :
_to bg"a":'stationary random process with” the*corﬁrelati'on function }(

Ri('i:) =1L, e Tl (cos €T f%" gin £ 1T1) » Iy~ dispersion of © ,_, 
M £ - ship constantss The deviation of the gyroécope_ﬁébilizer caused by

the motion of the sea: is estimated by the dispersion - of the angle of

rotation of the frame. The author obtains

—

2
2uy LM
oy BT
2 °. V |
- where p2 = €%+ /—vz’,

(1.20) Mg = 5°b1(aaa4 - 32a5) + aob2(a?'035 - a1a4) .
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c111/c222
Influence of Random Forces .
| o O
31 a.o |
V 5-3 32 31 &o ,
. N = - o 5 S§i 8,
(1.21) by %
° 5 %4

2 ' = ‘_I ’ q 7’ 8'5 H q 9 °

o : -
artia of the U
- ax: _ moment of ine
t to the collimating axis. ;
o ~with respec :
:cope with re
~card 3/5
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on the Motion of Gyroscopic Apparata Under the  §/040/60/024/003/0" /o XX
InfluencE’of“RandomvForces ' 7 c111/c222 '

1oading motor, J - tranrmission gear ratio” from the motor shaft to the
collimating axis, 8 = i3 - NI, ' Ke :
: » 7 n o= ?; + ;; (2; _ triction coefficient

for frame gupportings, K = Jk (P ’ ¢ =3 ky 4), ¢ - magnetic flux caused
, ) 1T _ 2 o

by. the exciter coils of the unloading motor), M = B K , ,q2 i ,

. : _ » Ty AB

H - kinetic moment of the gyroscope, B - equatorial moment of jnertia of
:the_;gyrcéoopea , : : _—

For the gyroscope pendulum~the dispersion E zing angle ig also
determined. With the aid of“theﬂobtained formulas it is stated that for 8
motion of the sesa the oscillations‘arbund“the¢axis of the box are very large
and oscillations around the axis ypensi re very smallo

Under restriction to the precession mo 7 i inal deviation

_;(3924) : | X:. = ai4 gin 2 ¥

is determined for the gyrocompasa; it vanishes for cardinai azimuths of

card 4/5
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On the Motion of Gyroscopic Apparata Under the 5/040 60/024/003/021/021 XX
Influence ‘of Random Forces c111 0222

: ' 0 o o ) , . ' ;
course ¥ =0 , 90 , 180" , 270 and reaches its maximum for the inter-

cardinal angles ¢y o= 45 , 135 s 225 s 515 . Explicit expressions are
given for I4 and & . By a numerical example it is shown that the inter=

cardinal deviation is sufflclently -small if the gvrocompass e.g. is of two-
rotoric type. :

The suthor mentions A.A. Sveshnikov and 3.85: Rivkin.

There are 1 table and 5 references: 3 Soviet, 1 mngllsh and 1 American.

SUBMITTED: - February 29, 1960 -

~card 5/5
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AUTHOR: Royhenberg, Ya, . loscow) &

PITLE: On the Theory ST tie- Direct Gyrcscope Stabilizers ,
1960, Vol. 24, No. 4; U//ZB

PERICDICAL: prikludnaya,matenatika i mekhanikae,
~ pp. 756-T70° ,

TEXT: Under the assumption that the undulations of a ship be o stationary

the author estimates the accuracy of ezctive and passive

rs., For the mean quadratic;deviation of the

stabilization angle the author gives approximation fornulas. A comparison

of these formulas shows that the activa gyroscopic stabilizers guarantee

a higher stabilization velocity-

random process,
gyroscopic stabilize

There are 4 references: 2 Soviet, 1,American—and 1 Germén.

SUBMITTED: Mey 3, 1960
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AUTHOR: Roytenberg, Ya- N.

TITLE:
Random Forces

PERIODICAL:
' , pp. 1045 - 1048

- TEXT:

‘Doklady Akademii nauk SSSR,

The author investigates the motion of a gyroscopic‘cdmpass on the
premise that the rolling of the ship is a '
a “fractional—rational" gpectral density.
motion (1) for a gyroscopic compass in a ballistic mercury contdiner during
the rolling of the ship, the author obta '
(1) - the gystem of differential‘equations
straight—lihed steered course. The equa

steady random process which has
Proceeding from the equation of

tions obtained from

CIA-RDP86-00513R001445520009-1

s/020/6o/133/005/005/o19
. B019/B054 :

On the Motions of a'GyroscopiC'CompaSS Under the Action of
yrosen - ———

1960, Vol. 133, No. 5,

ins - after'substituting (3) in - J;

(4) on the premise of a .
(4) in firat

approximation,cah be written-down in the~form‘of a matrix equation (5)-

The aifferential equat
equation for determining th

solutions (15) are obtained from system

card 1/2

APPROVED FOR RELEASE: 07/19/2001

tem (13) is.

obtained from this matTix o
ues of the random'processes;,the,
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- Or the Motions of a Gyroscopic Compass Under $/020/60/133/005/003/019
the Action of Random Forces ) BO19/BOS4

thorough discussion of (15) shows that in the rolling of the ship a :
gyTroscopic compass has an azimuthal deviation. This deviation can be ' ":\Q"
determined by formula (25). The determination of this deviation is ex- oN
L plained by an example. There are 1 figure and 3 references: 2 Soviet and
‘I British. o : . -

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
, (Moscow State University imeni M. V. Lomonosov)

PRESENTED: April 12, 1960, by A. N. Kolmogorov, Academician

J  SUBMITTED:  April 6, 1960

Card 2/2
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ROYTENBEAG, Ya. H.

. s C FTuen
"Com the motion of a nonlinesr gyrosScoplc system under the influence
of random forces."

V V 07 ‘ - = v‘ 2 ~ V‘ :. R )
'pnpeﬁ ~resented at the Intl. Symposium on donlinear Vibrations, Kiev USSR,
.7 - k“' - R . ) » ]
2-19 Zep 61 -

Moscow State University, Moscow, USSR
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26730 ,
: o S/O40/61/025/003/007/026
[, 7000 (3% j38) D208/D304 o

 LUTHOR: Roytenbers, Ya.N. {(Moscow)

. - - .:7::::___,,_”"‘"’;:”—'——-—‘ : .

TITLE: On certain 1 direct methods of obtaining information
o ystem in & phase

about the state of & controlled 8
space

Otdeleniye tekhnicheskikh nauke.

PERIODICAL: Akademiya_nauk SSSRe..
: 25, NO. By

Prikladnaya matematika 1 mekhanika, V.

1961, 440 - 444 '

tem of automatic control, the control algo-~ S
rithm (obtained by the method of dynamic programming, oT by the RE
maximum principle of L.S.,Pontryagin,(ﬁef; 2: Optimal'nyye protSes—’f
sy'regulirovanifa, Usp. matem. nauk, 1959, t. X1V, vyp. L, str. 3))

s expressed in basic information;concerning the state of the con- . Y
trol system in & phase space. . 't'isvdifficult to ob-

tain this information, as it i ‘to measure;all; 3p-A
the phase coordinates. The article deals with one of the possible. T

TEXT: For an optimum =ys

~ Card 1/7
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On certain indirect methods « . D203/D304 R

methods of obtaining jnformation jndirectly in the case of statio-
. pary and non-stationary systems. Stationary systems: The motion of
& stationary»controlled system may be written - B

S 7DV = 75O =t (1.1)
k=1 . R

where ¥, ére the generalized coordinatee of the sysfem,'xj(t)rare L
stem, fjk(D) is a polynomial in- 2

the external forces acting on the sy
‘D, and D = a/dt. (1.1) is transformed into

‘ 'y.(m,-) = 1'"(.7/1(’"'—”: /ST v Y, (m"—-l)' L -’-!I,‘) '&'
b 3 ]

(1.4)

Iy B,; )
e PO R R (G=tieeenm

where the upper indices (mk) (k = 1y «eo> n) dnote the ordervof,'

the derivative of Y with respect to time, Fj is a linear functionf,f

Card /1
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hodB e

erta ai t met
ertaln indlrec
e is the algnbraic compleme

= Joy/ # 0 &nd Bijtions -
‘means of the -transforma 7 o (1.5)i7  a
zl':./h Z:——yn-'---lm‘ n » ) 7

nt of biJ By

- e R
| (1.6).

: L rmmdmbectm e
| “Ihere | V. V S ) A E . " v : . . ) (1.7) V . o
o 5(‘)”(‘ +"“xn(t) . (°J=Gir---o°n) ‘ i
1

al'ld- : . Xej(t) = ,-“ L | (1.8) ‘7 ’V
R 6, = My, .—-m1+-mh...|0n=f | & I
: - N .- ‘—~——_—_—'—'-.‘- o ' V V
where e . |
' atrix form .
(1.4) is obtained in the equivalent n x for | 222 ‘
- cita=XO e,/
wﬁere r={zl a—-.la;'xl.’: l(l)"l\;(‘)l : -
card 3/1
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 (1.12) is solved by operator methods to give

r n, L . . ) ' | . (1.28)
= B N Y (Wa—ona@de U=t S
. / kat 1 g ‘
| : i (1.27)
LT N P A )
waere » S Wa@= 3 Vi) v 4\;:) |

it an e s N(t) are knowvn from
N{t) = //I\'.k(t)// (1.19) and the element of N(t)

: i iz t .1949’ to I,,Str.
i Ref. 3: Kolebaniya. Gostekk}luda ’
?éXB-Bilﬁz;Pzrgitrery-Origin is chosen and the deviations 5{(t1),

‘ : r00rds 'z referred to the new
S(ts)e w S(t,,y) of the phase coordinate zg e
¢ : in i S t are measured. S is
brigiﬂ at Some instant of time ’i’ ceer Yo ‘ i S
she deviation of the new origin referred‘t0~the_origina qr‘gr .
Tnen S o : .
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s/04o 61/025/003/007/026

~ D208/D304
,:\:; ‘\sk(‘)l{l)"_‘vﬂk(l»)lvk (0) , (h="1...s r) ( (1.32) .
: a. bt - n .
=L, — 2 : g li’,,(tp+1—t)‘r,(t)dt+ y \H o (b —T)x,(r)d'r
: I=1 ¢ =t o -
 where S(ty) = s¥ + 2 (ti) (=1 vorp T+ 1) (2.29), S(t5) -
- S(t ) = I.}1 (p ee., T) (1.30). Hence, from (1.28) and

(1. 32), given the 1n1t1a1 values of the phase coordinates zk(O),

the values z.

lated. Non—statlonary systems:
1s

Z /,,.(D)Jk——f ()

k=l

. Card 5/7
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In this case the equation of motion

(t) at any subsequent instant of time % may be calcu-:~

(2.1)

T -
e
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where the coefflclents of the polynomlal f (D) are not constants,
but are themselves functions of time. Transformlng as before glves; ,

(2.2)

ZJ+ Za,k(l)bk—g\,‘(l) ‘I—"=l ..... r)

k=1

and the solution is -

| Swﬂ(‘ )z (v)dt '(,‘=v[>'”.',.) (2+3)

z,(t) = 3 Ny(t,0)2:(0) + 2

k=1 1=1
Cmere T nm@ gsiilnT (2.4)
. ] o ) ”;jl (l,‘t) ” N"a (t T) A:i(t) (I 1,.... r) . v .

=1, .. n
i=

and the matrix N(t, T) = B(t) ) l('\:), where 8(t) is the fundamental
“matrix of the homogeneous mztrix equation which may be obtalned

Card 6/7 »
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' from‘(2.2) by putting Xj(t) = 0. Simiiarly to (1.32), one obtains'v;ff 
—T— : : nofwp ' o g
2N (taprs 0) — Nk (8, 0] 24 0 =1L, — s g Wt (fugey, O 7y (1) ol 42 (2.5) o
k=t ; 7 : E ) 1=1 l.) . :
n t]y . B . _
+ 2 \ Wt vz e =10 (2.5)
B I ' '

Lvaluation of the functions of (2.9) by previously established con=-
ditions leads to a solution as before. The author observes that
“electronic computers may be used to S80lve ‘these equations. There SR
are 4 references: 3 Soviet-bloc and l:non-Soviet-blqc. The referen- ' .
ce to the Englishelanguage,publication reads as follows: R. Bell-
man, Dynamic Programming, Princeton University Press, 1957.

SUBMITTED: February 27, 1961
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ROYTENBERG, Ya.N. (Moskva)
Theory of the gyrcocompass. Prikl. mat. i mekh, 28 no.5:812-828
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AUTHOR : ' : Roytenberg, Ya. M. (tioscow) |
TITLE: : On the theory of alternating systens
,PERIQDICAL; ‘ Prikiédnﬁya matemafika i meckhanika, v. 25, no. 4;

1961, 691L-704

TEXT: A system of difference equations 1s derived which describe
the alternating system. The system 1is ‘solved and the weighting
function determined. A method is proposed for determining the
position of an alternating system: in phase space. It is convenient
to pass from alternating systems of differential equations to & SyS-
tem of difference equations, which is derived as follows. During
the time interval n«e sECL Ayt Tyl the motion is described
by a system of differential equations _w‘}.‘th variable coefficients:s

r .
o T _ o .
7] + 'f:';i bjk(t?‘flc = xj(.t)‘ (5 = Lyeoos r) | (1.1
Z 5 (G = Lynvey r) are the phasc coordinates, xj(t) are given exter-
Card 1/7 '
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On the theory..-

nal forces. After some transTormations,

whosc interval corresponds to one. period

for difference equationss
. T

zy (£ + T * 5. ,a‘,k(t) z) (t)
7 : k=l B -
where R S S, o
’ ag* (v £) = = 2.4 2us Lyj((n +
‘ ' j=1 p=1

,nT YY) X L,lk(n»"z

1, and M being matrix weighting func

‘dence of 2 .(t) in the interval 0<¢t
a system Of difference equations Wi
“dertaken. The scalar system (1.30)
equation e+ +a @z ) =X (t)

(a;(t)"liavk CINI
The ,fundamental,
Card 2/7 '
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tions
Lvois derived.

th variable coe
is equivalent toO the matrix

x (0) =]l x¢ &)

matrix of the homogeneous matrix ¢

26131
$/040 61/025/004/010/021
D274 /D306 :

for € (0€ELTY);

one obtains, 7
the sought-

of alternation),

g

(n o+ MMl 1) :

l’uuag r) -
- (1.30)

= %y ()

T +E

ny + £) (1.15)

the time depen-
The solution of
fficients is un-

~F

Further,

(2.1)
quation 2(t + %) +

—

Ve -

CIA-RDP86-00513R001445520009-1"
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4 a(t)z(t) = 0 is depotcd by e(t) The matrix weighting function
, N (g, j1) = 8 () o1 (£ - M + iV (2.11)
is 1ntroduced, The 'sglutlon of (2.1) is . ) i

zg (t) ;1 Mgy (£, 0) 2" (¢ RO

, 3 » TERE ‘
+ }i 7 N k(t jv) Xx (t -'19‘?: + ch ) (s = l,“‘,, T) (2,13)
_ k=1 _‘]*l
S it con.ncxde., in the 1nterval 0< t<'z’ with the given matrlx z*(t)
On determining weighting function Ngk, 1 d that this weilgh-
ting function is constrx,cted after solving the conjugated system '

of differe'nc_e eguatlons ‘ o
2y (V) + }: ax(t) %t (t ) =0 Ck= Loy r) (3.3)

7 For a fixed s one obtalns - o . - ' \)< e

Ny (tl, i) —YZL(tl I DI ALY ) (3.12) Y

Card 3/7
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On the theory..- v v

el B e ' 1ationships
% denotes the integralk part of t/T . The rela

= 1’27000,\

T = X (n,r) El - 1, coe 1r/f
2y (G o+ DD + T2 aviloD 2p(®) = Ty R A m B v
o ST S (nt + % (4.2
(n1) = - }ff M. ((n + DY, “fj*'rl),ka(nl +'#1’nr) : '
8yk n? I ii . v : = meay 'T""v\ e %)Xl (%) d% ¥

| L TN L ((a + 1)T,AT + Y1) {2 mpnr + TLSS)
 Xy(n ) :z_i ny ) T v k=1 , .
o i 7(n+ ‘g-x'\ }w((n + l_)r ,%) s}*(%) d% - (4;3) )
e 331 |

: LR " = :n foregoing differ-
, ; ting € = 0 1n XC - E
: . are obtained by setting g, (1.15). Eq.
are set upj thefse(thus Eq. (4.2) is ontained frorgi%gerence equations
.3 iequﬁ?lﬁnf;é'e valid for integral n only, ario Eq. (4.1) determine
(4.3), whic ' ‘ lutions to Bg. L7.- .
. um . Hence, the sou 501 which are the

with dlsczegi gﬁipeerclgordinateé zZy at discrete points ,

a sequenc se _ :
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limit points of alternation periods, i.€o at moments t = ny (n = 1,
2,.0.).  These solutions can be obtained by the method exposed
above, by replacing Eq. (4,1) by a system of difference equations

2y (t +7T) + gf:l agy® (6) 7 (£) = X0 (©) (v = Lyuee, D)6
. = : S o

where ay°(t) and X,0(t) are step functions: (see Eq. (1.30)). The
solution to Eq. (4.4) for values of tg.which are multiples of v, is:

.Y : 17 , :

2, %) = 2 M P, 0) 2 (0D + }_, Ny @y, 37 X (37 -7)
k=1 - - k=1 J=1 . : )

(v = l’,ouo, ) . (455)

yith regard to the alternating systems of linear differential equa-
tions with constant coefficients, it is found that the coefficients
ayi(t) of Eq. (1,30) are pericdic Functions of time with period
equal to T . Eq. (4.1) will become equations with constant coeffi-
~cients. Expressions are also given for the form of the functions
(ut) (which enter the right-hand side of Eq. (4:1)), and for the
‘tYme dependence of the phase coordinates in the’ jnterval }TLE<
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(P + 1T A method is given of determining the position of an al-

ternating system in phase space: ! thod consists in measuring-

the deviation of one of rdinates. It follows from Eq.
% being an integer), the phase coordinate

(2.13) that at t - C
§ N @, 31) Xie(37 - ) (6.1)
=1 j=Ll S :

zg is: I, ' -

zg @) =_2 | N @,0)25(0) *

Assuming that zg can be neasured, and that the initial reading-zero

is unknown, the deviation of zg from some arbitrary reading-zero
s@yt) = S* + zg @) (i = 1,000, T F 1) S (6.2)

d; S* is the deviation of ‘the new readl
secutive me asurements, one arrives at a
ntain the unknown g*, Finally a
btained, from which the
tes can be

is measure ng-zero from the
initial one; DY taking ccn
relationship which does mnot €O
1inear system of algebraic equations is ©
initi«l values z1.(0) (k = 1,..,r) of the phase coordina
obtained; thereupor, the use of Eq. (2.13) leads to determination

of th: phase coordinates zy () (V= 1,..,r) for any t. There are 9
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- references: 6 Soviet-bloc and 3 non-Soviet-bloc. The references to

the English-language'publications read as follows: J.R. Ragazzini

and L.A. Zadeh, The Analysis of sampled-data Systems, Transactions
of AIEE, 1952, v. 71; Po 225; J.R. Ragazzini and G.F. Franklin,
Sampled Data Control Systems, McGraw Hill, 1958; ‘R, Bellman,

© Dynamic Programming, Princeton University Press, 1957.
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vrikladnaya matematika 1 mekhanika,
1962, 418 - 430 ‘

consi

CmTmYT .
TEXY:

=X Tne choice‘of'controlling forces is
snsure ihe realization of
e} of a non-linear control system,
. near system passes t
equations of motion &
, .
D TR R
k=1

-

P

ﬂmmjunnwrmnnm“mwnﬂfrmn

ens

ralized coordinates, xj(t) -

external forces, whose law of
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+h

zs 0 ensure the reaiizati
omials of D (p = d&/dv); T, are nonlinear functions. The original

b4 da
) v
system of equuvions :5 replaced (afiter transformations), by 2 nonli- —f
rear integral astrix-equation; the equlvalent scalar 1ntegral equa- /.

on of a given motion; fJ.tD) denote uoly—

o]
”

'1

tions &are : —_
- S =gt Wi(t, dv + :
e 5() = g()+‘2_}1§. (e ), () (1.20)
B ng,l(z )9, (5 (0, o Ee(0), T (,-;: ..... N
L t=11, :

¥

It is reguired tﬂuu certain phase- coordlnates Zp., (v =15 oo m) of

B LR sy % Tei.

the system Sqould assume, ‘at the noment 1y pre-assigned values Tpye
Tve additional forces qs(t) nave to be deuermlned in such a way,-

<+
that

2 (e rg (V= 1y ey B o (e)

5} are taken as stéep functions, their values in the intervel (t0, :'”

A "
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&)
on

tT) remeining unchanged. "After +pransformations, one obtains the
sougnt-for exsernal -

k09

orces g_(%):

. (lii([) i {l-i([“} = k’i(tl) — E \ U.il(th't) ‘pl (zk (T), T) dt - (‘l;<ll é“ln\‘)— . (1 . 37 )
—_— ) . st do ) /—_—__/:./‘—"/ i B

Turther, the Case is considersd where the numoer of additional,extérff'-

nal forcas, which are realizable in the systen under consideration;‘-¥3

5 smaller than the number of phase boordinates'which assume pre-
ssigned values at t1. ror convenience,,only a single external for-

ce qs(t) is corsidered. The system of integral equations 1s derived,
znd a2 formula for qs(t3 thained.rThe zbove metnod yermits,realiz—
ing a law of motiom, given in n—-dimensional ohase space Z,e The par—

ticular casé ig apnciiered, in which the value of only one phase- s
-coordinate is pre- gned, and only one nonlinear function ¥ enters. -

the equations c? nmotion. Purther, the above methods are applied to - -
+he proviem of speeding up the orecessing of & gyrocompass towards =~
the meridian, in the presence of a nonlinear’restoring force. The
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“equation for ~ne. precessional motion of a gyrocompass is replaced by
a matrix equasion, wnich (ir turn) is replaced by a system of scalar
integral equ.niions, 1% I8 required to determine the law of change of .
t-e additione: forece Q{%), which has to be applied so that the gyro-
compess precasses uowards the meridian at a given moment of time. " V.
The iniezrol TCULILINS considered in the foregoing, are solved by nu- . -
rerica: meinods. Tre integral equation for the gyrocompass motion
was solved orn an electronic computer for actual values of the para-
- meiers. The resulLts of the calculations are given in a table and a
figure. There are 1 rigure and 1 table.

SUSMITTED: January 2, 1962
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Some problems in the theory df,.,. fS/l79/62/000/004/004/010
i . E191/E535 . . A

device consists of a pendulum mounted on the gimbal ring and an

erécting'electro—magnet vhich produces the pPrecession of the-

-gimbal to return the housing axis into the horizontal position.

To prevent the stabilising effect from diminishing with increasing //
angle of precession, a stabilising motor, via a gear train, turns - /
the gimbal axle. The motor is controlled by contacts on the
gYroscope housing. In the second scheme, the'gyroscope rotor
axis is horizontal. The erection device and the stabilising
motor- are arranged in a manner similar ‘to the first scheme. TIn

“the third scheme, two'horizqntal gyroscopes are used, rotatihg in

opposite directions. - The housing axes of the two gyroscopes
are linked together by an anti—parallelogram linke ze so that the
turning angles of the housings, for small angles, are equal and .
opposite. The contact device for energising the stabilising

motor is attached to one of the two housings. - The erection
‘ mechanism is the same as before. In the fourth scheme, two

vertical gyroscopes are arranged with housings interconnected by

are arranged as before, The equations of motion for the
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stabilising devices are derived for all f
to a coordinate

gyroscope axis is related

our configurations, The -

frame where the "xn

-axis is horizontal and lies in a plane pérpendicular to the
gimbal axis, the "y" ayig ig the gimbal axis

~perpendicular to both and b
" gyroscope rotor axis,’
" Further stud

frame,

erection device and the stabilising motor

so that the gyfoscope'

performs small oscillations in relation to the reference frame,
The latter moves in space and the gyroscope‘following up this

motion presents an inertia resistance,
resistance is absent in stabilising devi
As a tonsequence, the stabiliging‘motor

‘loaded. The maximum possible erec
-Corresponding inertia moment,

rate of erecting correction is derived.
stabilising device from the horizontal in

artificial erection is given,
SUBMITTED ; May 14, 1961
Card 3/3 RSN Ce
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rn 1 ' . o o
F g 41 (6 T) ylu B orn () DT (5,8 15)
1=1 % o ' : ’ '
o}
G eenn) (M)

. derived by himself in a prex)'ioas pape'i'. The time interval (to,t1)1
is divided into v ‘equal or unequal intervals & ,0( ), the func- i
tions z, are assumed to be stepped, their valu“s 1n éach subinter-
val being denoted by z. . The equations are then reduced to a sys-'?_?;

tem of finite transcendental equations e S

~ card 2/4

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1

‘Reduction of some ... PR gé?i//§2/026/005/012/016 E g

) By (reveena ) - ST (g W
R g e s -?"‘ RAREL/ I

o
Z=1

9 "’."""r"_/“f:h'-,.,v) S e

Whére

o olg .
(z yoees =
J/“f; Zigreeerz rg). = ZQ,XJI(G%) S 11(’:1’7)‘*’1(2.@’

i= 0 1=1 ﬁg 1 cL
PR \r,

EérdA 3/4 A

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86- 00513R001445520009 1

A R R R e g e IS LN TR PR RO I SR iR R ARl St d BES Bt W e i R R R S R AR DS T AR B Ry

: - : ' o S/040 62/026/005/012/016
Reduction of some ... . - D234/D308

,]/u (21"9-.‘;51.;) = Z S : Jlb(/u’lll)wl(zﬁ,"“"ng”t)dl’ 4 [i’
121 O(;_1 7 E /
(J = 1,'-“91';/'-11%:‘1.1"',‘),) (5)

the solutions. of whlch can be taken as zero approx1matlons for an- i
iterative process. If the initial system contalns only one - nonlinear E

functlon of & single argument 7
| Yo =Yr (zk(t)) N (O
the transcendental system oan be reduced to & simpler fi"‘orm.
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- TOPIC TAGS: difference equation, Btability_ S
(ABSTRACT: The author treats R e
B S 0a0 -0 Ly )

which is a system of : ,
- & method forconstructiénvlvapunov functions and for obtaining sufficient

difference équations _{lith,iariablé- cbvéf‘i‘iciébté.y Hé Proposes

~conditions for asymptotic stability of the zaro solution of such systenms, extexlldingﬂ:
his approach in (Ob odnom metode poatroy'ehiyu funktsiy Lyapunova dlya lineynykh -
" sistem s peremennymi koeffitsiyentam_i.’ -PMM, 1958, %, 22, V¥Pe 2,) Io;‘«diffe;*gnt

520009-1"
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445




"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445520009-1

R T S N SR B S e %iﬁ’iﬁﬁmﬂw

LT e T nr ey ca, CETRSTET - T ETNITE I B PR PSR N SRSt
— -

L 15057—66‘ . ’ S e ST o
Acc NR’ AP6(D,J066 B T ' o ‘7 ‘ T e T e —’—-—» .‘-»«:I\ ‘ . w.”.‘_.._,

5 equations. In that article he presented a region in which the var:l.able

{'coefficients can v v .1'
| considers B ary without Viﬂating stability. -As a particular casse. he

;Tz‘—zl kx,'_o, Tz,+m(t)x;-«(i°-7v’f)2'a-—0 ‘(2)‘

|

|

P

j Orig. art. hass 16 fornmlas.
i

!
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Roytenberg, Yokov Nnumo_vich

Gyroscopes (Giroskopy) Moscow, Izd-vo "Nauka," 1966, 399 p. 1llus., biblio,, index, |
Errata slip inserted. 8,000 copies printed S S

TOPIC TAGS: gyroscope, wi'ocOmpass » gyroscopic stabilizer

‘PURPOSE AND COVERAGE: This monograph is devoted to the theory of gyroscopic instru- |

- ments installed on woving objects, such as ships, airplanes, etc. Special at-
tention is given to explaining the conditions for effectiveness of such gyroscopie| -
systems, determining their accuracy under actual operating conditions, searching e
for ways to synthesize the most rationel schemes for gyroscopic devices , and B
selecting their dynamic characteristics. 'This book is based on articles written
by the author which have appeared over a number of Years in various journals.,
The monograph is intended for adequately prepared readers who are familiar with
the basic works on the applied theory of gyroscopes., The author hopes that this
monograph will also contribute to the further development of the applied theory
of gyroscopes, B : , ,

TABLE OF CONTENTS [abridged]:

Foreword == 5

_1nc: 531,383 '
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t.fvhé;‘q the ébordiﬁat : ¥ gonometry varisbles are as defined
| o, ung Enclosure.  The ordgin of coordinates 1 b the canber of the g

i akommoq 1acied 2long 3 radius of the swth, and sees. § wd

| Bhantracted respectively to tha sast and morth, The mle cr
| o aneles of rotation of the gyrosphers abaut cortet s

mponents, and M variables are ed - exter

R is the earth's Tadius, and § is the latitude of the subject craft,”

‘Expressions for correction moments”and forces ‘are ‘related ‘to the defined ‘coordinat

'+ Parametric definitions and the ‘derived solution are established following

- roduction of the Lyapunov function'(see Ya, + Roytenberg, Ob ‘odnom metode
-~ | postroyeniya funktsiy Lyapunova dlya lineynyi onnymi -

kooffitsiyentan.,
.| lvester thoorem. An example of the uses
.+ parancter values is given. Ordg, 'art. h
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is a stationary random process with a fraction-rational spectral density. tis i
shown that the accuracy of the gyrocompass on a rolling ship can be ensured by the;
proper choice of the.period of free oscillations of the mercury in the ballistic -t
tanks; that is in order to avoid intercardinal deviation, the parameters of the - .
mercury ballistic tanks must be so selected that the value of the angular frequency ..
n of the free oscillations of the mercury mirror are sufficiently close to that 4
value of argument n* at which the function j%(n) vanishes..-In the case considered, -

B ¥ = 0.843. MOrig. art. has: 38 formulas and 1 figure.
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PHASE I BOOK EXPLOITATION sov/4132

Liyk, Rol'f Viadimirovich, and Yefim Mikhaylovich Roytenberg
gtantsiya dekadno-shagovoy sistemy ATS-54 (ATS-54

Avtomaticheskays telefonnaya
11zdat, 1959. 115 p.

Ten-Step Automatic Telephcue Exchange ) Moscow, Svyaz
5,000 copies printed. ) ‘

L. M. Kirillov; Tech. Bd.: G. I. Shefer.

Resp. Ed.: L. Ya. Eydel'man, Bd.:

PURPOSE: Tis book is for personnel of telephone exchanges, scientific research
institutes, planning and designing offices, and industrial enterprises.

COVERAGE: The book describes the technical aspects and gpecial features of ATS-5h

equipment for local and long-distance ‘telephone gets. In 1959 this equipment

was operated on an experimental basis 1n Moscow and Ieningrad, and its serial

production is planned for the current year. Chapters I, TIT, IV and V, and the.
appendix were written by Y. M. Roytenberg; the foreword and Chapters 11, VI,
and VII were written by R. V. Liyk. Tere are 12 references, all Soviet.
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[Crossbar trunk éhd its use in designing selection uni;? :ne' |
automatic telephons exchanges] Koordinatnyi soegégiteuo, lcmgo
ispol'zovanie pri postroenil blokov 1:kan;ia ni960 . iy ; .
' 0 . .
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e
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CTITLE: An example of the éynthesirs of a nonlinear;, ‘gecond-order syste_m'_ :
| SOURCE: Kibernetlika, no. 4, 1966, 52-56

| TOPIC TAGS: time optimal control, nonlinear control system, second
: order 'Sfﬁwcjntz ok 7 svrrthasds (Z ZL./Z ,(_Zl,(//fé;':” '

i .
EABSTRACT. A control systemAhhose behavior i1g described by a second=
. order differential equatiom. of the form ‘ : C

x—-u——f(x x u) , S o (1)
i where: u is a real control parameter cons:rained by the 1neqpality

| —i<usl, SR O

: which is considered as a not substancial addition ‘to
‘the right ' f equation. (L) is a continuously. differentiable i
i function with respect to all its arpuments and satisfiles the condicions\:

uDncC:

‘_Card 1/3 . . 62-—501,3 ;
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. ACC'NR AP6030986 , ' o I
[(x.x,l)<l,i(x.x,— H>—1 for all x and x (3)

C .

\ 0, (x' i,u) of(xn"tuf_‘_)_ ! ’
e <0, —37 <1, _forvnll x, %, and u. (4)

1. Equation (1) and conditions (3), (4) are written in phase coordinates
and the problem of synthesizing such a control system is defined as
" follows: . to find that control u(t) which takes the phase point from
r the given {nitial state into the origin of coordinates {n the shortest
time, The distribution and the approximate—form of phase semitrajec=
i tories of the system corresponding to u = 1 and entering the point ll
E (a, 0)'(designated by ay) and of semitrajectories umre$omﬁng'to u = -14
. and ;entering the point (b, 0) (designated by ap) are determined which
is presented in Tig. 1. The part of the phase plane between the lines
A and A, and the lines formed by gsemitrajectories 8g and oy (see Fig. 1);'
are designated by G and T, respectively. Then, the synthesis of the .|
‘;:ime—optimal control system {s formulated by the following theorem: “For.
" the control systen (1), (2) which catisfies conditions (3), (4), the e
’Zcime-opcimal motion from an arbitrary pointiof‘domain G to the origin
tof coordinates 1is possible; from the points which are not located in B NG
i domain G, in general, 1t {s impossible to get to the origin of coordi=" |’
{ nates. - Im domain G, nynthesiS'of optimal control 1s realized in the
i following manners at points lecated abovg»:he,linelrband on ;héyg

: RS o e R R DT Y
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