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AUTHOR: Stratonovich, R. L.
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PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Yol. 39, No. 6(12), Ppe 1647-1659

TEXTs Hitherto, the mos? important results obtained in the field of the
quantun thermodynamics of nonequilibrium processes have been obtained by
using perturbation—theoretical methodse In the present papeTy & relation
is derived petween the two—dimensional characteristic function of the
statistical equilibrium fluctuations and the one—dimensional characteristic
function (distribution function) of the nonequilibrium process without
using the perturbation theorys. FoT the purpose of deriving this relatiomn,
the quantum—theoretical apparatus devaloped by Feynman (Ref. 5) is used.

The Telation obtained is (9): (expg_uj e“thSPS(F)sdsg exp iufF%g)
2

= exp %V? -Fﬁ3<§xp 3utFty7kTu' Equilibriunm at the temperature T = 1/kp
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;s determined by the density metriX ¢ = eﬁﬂ?—ﬁﬁ, wherejf5'¥'(T,a)

- -ﬂf11n Sp e"ﬁH the free energys & -~ thermodynamical parameter, the other

parameters being defined 88 usual (cf. Ref. 5) and the Feynmen relation c%f
1

e—ﬁH+uF = exp il - B(E) g+ u(F);l ds} holds. Tnis universal relntion (9)
between the equilibrium dlstribution of the fluctuations and the non-
equilibrium fluctuation processes jeads to 2 number of newv resultse. In
the transition to one-dimensional distribution, an important formula 18
obtained, which furnishes the quantum generalization of the theoxry of
equilibrium functions DY v. B, Magalinskiy and Ya. Pe Terletskiy. From

) it is possible, by differentiation, to derive Callen's equation in
the theoTY of non-equilibriue f£luctuations. By means of (9) it jg further
possible to investigate a phenomenon of basic interest, called npesidual
correlations", which consists in the fact that in the case of equilibrium
fluctuations, the correlations pbetveen the values of thermodynamical
parameters do not vanish if the interval of time i8S jncreased; thus, this
is a case of non-ergodicity. The residual correlations and the non-
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ergodicity coefficient introduced can be expressed by the thermodynumical
functions of the cystem. In the case of a proportional increase of the
volune of %o system and of the number of particles it contains, residual
correlntions vl non-ergodicity coefficient renmzin finite. If the prine
ciple of thc reversibility of the time axis is applied Yo (9), the

reciprocity conditions may be derived herefrom. As, in this case, the

smallness cf !he seorturbation is not assuned, the deviation of the non-
equilibriw: zrocess froun the equilibrium process need not necessarily be

small, end the equation describing a relaxation process need not neces-

sarily be lincor (Onsager equation). It is shown how the Onsager relations

can be extended to nonlinear nonequilibrium processes. V. V. Viadinirskiy

is mentioned., There are 9 references: 4 Soviet and 5 US. JK

ASLOCIATION: loukovskiy gosudarstvennyy universitet (Moscow State
University)

SUBMITTD: Moy 25, 1960
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is found. N denotes the nunber of adjecent dipoles and M their total
magnetization. Multiple magnetization correlations are investigated by
means of the theory of the Markov processes. Approximate formulas are
derived for a finite closed chain, In the last chapter the author
discusses the applicability of the results to other systems with long-
range interaction. The author thanks V. L. Ginzburg for discussions.
There are 7] referencest 4 Soviet and 3 non-Soviet. The two references
to English-language publications read as follows: G. F. Newell,

E. W. Montroll. Rev. Mod. Phys., 25s 353 1953%; C. Domb. Adv. in Phys.,
9, 149, 1960; B, Kaufman, L. Onsager. Phys. Rev., 16. 8, 1244, 1949.

ASSOGIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova

(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: April 10, 1961
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AUTHOR: StratQQQXE?PJWBiP'
TITLE: Optinal reception of & narrow band signal of unknovn

rpequency on & background of noise

PERIODICAL: Radioteknnika i olektronika, Ve 6, Nnoe. 7, 1961,
106% - 1075

pEXT: In the present article, optimal receiving systems are propo-
sed. These &re€ aasigned using the principle of xeeping track of the
nost probable value of the signal frequency: For this purpose a fre-
quency discrlminator with feedback could be used. The optimum amount
of feedback is determined theoretically from the equations of opti-
mun detectioli This value varies pecause of the varying jnformation.
Another property of the gystel ijs that detuning N from resonant fre-
quencies of fthe discriminator circults is not in direct dependence
on the time of the & priori determined variation of frequency an

on the danping of ithe ccts. There are) howeveT certain difficul-
ties related to the gtart of observations. At this ingtant the fre-
Curd 1/
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quency may pe far fronm predicted and the gysten will initially ope~
rate in @ non—optimal regime. These difficulties are omitted in the
present article. 1t is agsuned that the initial determination of
srequency is achieved using e-6&- tem of parallel circuits
(Ref. 2 Yu.B. Chernysk, obnarusheniy nala S neizvestnoy chas-
totoy 1 proizvol'noy nachal ‘noy fazoy na fone belogo shuma.,
teknnika 1 elektronikas 1960, 21 %66). The proposed systen is
frequency ined 1:0T€ accurately ang its
qorks in & non—stationary regime-
ity density of frequenc is determi-
parameters are assuned constant
ion density

L (g ) = L (8) wpr(©): (1)

w
P

The distorted gignal r(t) = s(t) + n(t) is received during time

o< ¥ < T, After reception frequency W pecomes a randon quantity,

determined by the @ posteriori distridbution density wps(w, 7) which

card 2/4
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has to be ctermined. I notse nl i MarkoV {rocess then
there 18 @ corre ponding nctional ability _n(t)] since
the aignal is statl ticall {ndepen f noise e joi aistri-
pution of gignal parameters can be written 28
' const wpr(A,, Py W) ‘R[n(t)]
from which the aposteriori distribu‘cion of gignal pare.meters has
tne form © o
‘ ) .
wps(A, ¢ s w) = const wpr(}\, py W) wir(s) - A& cog(wt * @)l - (2)
To obtain the apos’ceriori distrid n for frequency Eq. 1) has_%°
bve consid red and (2) 1ntegrated wit respec . geveral ¢
narticula cases are tnen given: it is gtate concluaion that -
the descri g syste ig not jdeal- mis is 8° pecause
~ -
d (4 ___id_.__ ___N(wo. T) 2
ar (’u‘ =dT__ Fotol (28)
—— e
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in particular is approxinate only representing the first equation

of a more complicated system, put the corresponding error is the -
smaller, the greater the accuracy of the !aposteriori evaluated fre-
quency- Abstractor's notes Eq. (28) 1s tne equation of optimum fil-
tration detection) in Gaussian-approximation%. The author acknow-
ledges the interest taken in his- work by Yu.B. Kobzarev and A.Ye.
Basharinov. In the two appendices thematical analysis is given
of the aposteriori probability with the correlated nolse as given
in EBq. (2) and also that with fluctuating noise. There are 2 figu-
res and 5 referen . 4 Soviet-bloc and 1 non-Soviet-bloc. The re-
ference to the English-language publication reads as follows: P. .
Bello, Joint estimation of delay, Doppler. and Doppler rate, IRE’
Trans., 1960, 17-6, 3, 330. v '

SUBMITTED: April 28, 1960
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TITLE:
presence of noise

PERIODICAL: Rddiotekhnika ie
1442 - 1451
TEXT: IV is assumec that th# usoful signal 13 & Markov process.
i,e. the time during which tne gignal remains in each of 1t8 possi-
ple states has an exponential a pT f distripution. When
considering & gtationary problem, also be
designed from the linear Kolmogorov—Wiener theory, but it will be
inear systeml, designed according %0 the Markov
] gysten nes o D€

worse b
former an optimum
timum system

theorys

found in v . ones, while the real OP

is non linear. The theoretical gxpansion of those systems is mathe-
matically T that the authTs restrict thelr aaa-

ather difficultv a0
lysis and comparis ssymetrical signai and &

off 1o an &
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in case of feitering-out of a strongly assy-
nd randou gignal from the packground of
\-1:near and “ipear iiiters are charac-
terized by false Signu.. detsoTion and non-detzction. Filtering of
a generalized télegraphis signal 1S considered composed 0 2 train
of rectangularl pulses which may pave values +4 arnd -a. The pulses
have a given numpoer o ana g of rransitvions tram +a state jinto -3\«
and from -a into +a(r). Tne noise 1s assumed to be white noise with
a spectral density Nf an -t N&(t)). The a priori probabilities
teg -a and -& and satisfy therefore

level. They prove that
mmetrical rectanguiar 2
whise noise, the optimum 7107

+ - .
wh and w are in sta
. — + -
- gw - Bw .

.-A— b —

W = - aw - Bw . W

The signal representis thue a Markov process. The following equatvion
for optimum filtering, 1L gimensioniess parameters is then ob-

tained:

O

d s . ;
E%; = - (p=v) -7 (1 - 20 (T, W vx(
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In it z(ﬁo) = w;s(to) - wps(to), where Wogo - the a posterlori pro-
- a posteriori proba-

pability of the signal peing in state +2, wps
pility that the signal 18 in state - al- 1 <"z
= r(to)/a = sl(to) + nl(to) [r(tc) = s(to) S n(to) _ signal as the
jnput of filter)s b, = t(a + B) - dimensionless timei ¥ = o/ (o + B) -
- probability of sL@nal peing in gtate -a&i YV = g/ (a + ) - probabl-

= N(a + B /a2 ~ the

f signal being il state +28 (signal); Q@ *
o. Using the above notation, for &

(t,) <+ 1); ry(ty) =

lity ©
generalized noise 0 signal rati
non-linear system of filtering, the number of false signals peT
unit time is derived as
1 -3 - 11+353Q)
n-v *q 24 4 o p 2
Y. = = Sm=r € [i-_ — ' (10)
n X _vavuv) g
15570

or 1imiiing the value of norse. For linear fi].&:er—‘/"Y
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graphs are given which show the properties of gignal detection for
a non-linear and a linear filtering system. There are 2 figuree and
9 references: 8 Soviet-bloc and 1 non- Soviet-bloc. The reference
to the English-lamguage publication reads as follows: N. Wiener,
The extrap'lation, interpolation and smoothing of stationary time
geries, J. Wiley, N.Y., 1949.

ASSOCIATION: Fizicheskiy fakul'tet moskovskogo gosudarstvennogo
universiteta im. M.V. TLomonosova (Moscow State Univer-
sity im. M.V. Lomonosov, Faculty of Physics)

SUBMITTED: October 26, 1960
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169 - 112
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missible Y, § be a iarkov process with the transition P
gard 1/6
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iarkov's conditional grocesses. -« crt1/c444
P (dEryalBedi
(1)

P“l‘+A (dberal L) =

P (dCralt =P @Craltd =P (dET4a LB

p, (dlealt) =

(2)

t-A, each of

Searched is the decision rule
t-A t-4
e u (v )

Uy 7 St(x) = 5t(xo

n accou

nt of the ohservod values X
(o)
the corresponding i!

(V%1 4]

which 1is proclaimed o

knovin function of

Xy = ft( gt’ut) (%)
the searched decision (2)

a is the loss function Ft( gt) and
shall be optimal, i. e« it shall correspond to the minim
re Pu(dg) and (2) generate the measure

The measu
. TR
L xg) Pb.(x?)(d.\._._\\.\‘,) Ce (1)

5 heing &

these value

Give
al jntegral

mean 10sSSe
“Paw (dx. dO)
..PG““MxHA\xQ...

sPMMQm@mM
Pb“{—AAde,dQ\IEAL

card 2/6
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2i11/C444

Markov's conditlonal plocesses
the mean loss may be

where J(/ %) = { t+n(\ ):0 &« T = t such that
written down in the followxing
.1n P dx, di aTr o X,

L J c( ) ( ) )~/ (ga ( ))1

in the Claos of all admissible decisions.

form

(5)

searCLed

the minimum is
The author introduces tne function
N

S (t ] xh %) =lmn&Pg+AMIHAL%)-~
S4a .

.
.. minP r(dxr, dt | 277 \ dt F. (Lo, 82) =
froo tA

:rmngpwaLAJmLA\xb \drr,@“ag
e G
and proves tiat the decision u, which corresponds

Card j/6
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iiarkov's conditional processes... C111/C444
to the minimum of

S (l ‘ .\‘:J, 65,) == min [PB"E‘A (dCt RN ] \(’)) FH K (L;HFA, él}A) A
t+a

(8)
SP'”AM“‘AHJS(I+-AIU+A'!+ﬂ| u*r
only depends on to d‘t and is the searched optimal decision (2)

If one considers the n“rkOV properties of the pracesses, Q, u, then
(7) is simplified to

t t t
s(tlx, s &5 = y[ P (aClx, )S(61Cys St), (19)
L §
t 0
wnere
. T
S(tlgt, ut) = m%anP uT(dxt+A’ \t+al§t) ~—rcluI",\(gzﬂ u,).
Yira t+a
Thus the function .
S(tlxot, uot) = s(t, u,, W, (a5y)) (11)
Card 4/6
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APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7"



"AP
_ "APPROVED FOR RELEASE: 08/26/2000 _ CIA-RDPSG-00513R001653510003-7

r3eLiny mmﬂ‘i‘ée? SRS EARTNT I R

29005

s/020/61/14o/oo4/oo4/023
Markov's conditional processes... c111/c444

~a .
depends on xot, uot only by the aposteriori distribution

. > t
u‘it(dgt) = Put(dg"t\xo ).

Q
The equation (8) gets the form
S(t, uy wt(d{_jt)) = (12)
win [141D5Ft+A (Cpsp u,, JAr i S LA, ut+a'wt+A(dgt+A)l'
t+o 2 U ( t)
M belng the symbol of the aposteriori averaging, corresponding to
W (d§t
The behaviour of W (dgt) being known from the theory of conditional

Markov processes; this theory may be used for the investigation of
(12) and for the determination of S(t, uy, W ) and thus in order to

get the optimal function u, = d (x)
As special cases which can be treated this way, the author mentions
Card 5/6
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Markov's conditional procesBes. -

the following problems of matnematical statistics and of dynamic
programming:

1.g optimal riltration

9 ) successive analysis with respect to Wald (Valfd)
5.) checked otservation according to Kolmosorov

4,) dynamic programming according to Bellman

There is 7 goviet-bloc and 2 non-Soviet-bloc references. The two
references to English-language publications read as follows: D. Elack-

well. K. A, Gershick, Teoriya igr i statisticheskikh resheniy,; IL,
*958 (Theory of games and of statistic dzcisions); R, Bellman,K Dyna-
mic programming. IL, 1960

ASSOCIATION: Moskovskiy sosudarstvennyy universitet 1im. M. V. Lomc-
nosova (Moscow State University im. M. V. Lomonosov

PRESENTED: iay 19 1961, by A. i LolmogoTrov; Academician
SUBWMITTED: tay 12, 156"
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Transactions of the Sixth Conference (Gogt.)

S0V/6373. .
‘26, Sarmanov, 0. V., and V. K. Zakharov, Change of thé Speotrug53

“of a Stochastic Matrix Dpon Enlargement

27, Sarymsakov, T, A, On One General Theorem Regarding Fixed .
' 'Pqints,,and Its COnnections W1th-Ergodic'Theq:ems C 155

28, Sevasttyanov, B. A. Iimit Theorems for ‘Branching
Processes With Diffuaion_’. o , A 157 -

29, Skorokhod, A, V. On Stochastic Differential Equations T 159

- 30.  Stratonovich, R, L. On the Infinitesimal Operator of a
" . Markov Process (Published after Ye. B, Dynkin's Report = st
d "Survey of Some Treads-in the Theory of Markov'Processesﬁ),169A?2{5-»

."'"

. 31, - Freydlin, M, I. Application of K. Ito's Stochastic
* Equations to the Investigation of the Second . Boundary- .

Value Problem 173
:, Transactions <_>f the &th Goni‘. on Probability Theory cnd Mabhematical Statistics ard SRR
of the Symposium on Distributions in Infinits-Dirsnsional Spaces hald in Vil'ryus, i
5-10 Sep $60. Vil'nyus .Gospolitizdat Li% £33, 1962. 193 p. 2500 copics printed
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9., proLov, A s,, and N. N. chentlsov.' Use of Dependent
mests in the Monte 08T 10 Meth hod for Cbbtaming oohh : u257~'
les of 2. b
W39 iy

b] 1ca.tion or ‘l‘ab

‘Curves
80, del'nan’c, M, I.. On the Pu
- Hypergeometr ric Distribucion o
GYMPOSTUM ON. nxs-mmu'nons pi mmm‘.-nnmﬁ:onm sm\cns
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84: -Sazonov, v, Vo Some Results Regarding Perfeot Measures

85 :stratqnol ;‘R.QﬁthOn the Functional of the Probability ﬁﬁlﬁi dad
*  of Diffusi on Processes

66‘ ‘Chentsov, N. N. - "Doob Sets ‘and Doob Propability
* pistributions |

| 11st of Reports published in Other Ed:ltions
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tneory of fluctuation transitions of «-e p125/B138

equation (1/2)u(z)d2m/dz2 + f(z)an/fdz + 4 = 0 (8) for the nathematical
expectation of the poundary being reached by the particle which is 1in
position 7 at the initial moment . Hence with sufficiently weak noise
and with infinite integration 1imits we get the double value of

OFE. ("/.K(ZO)K(Z1)\/N(zo)/\-'ew(zo)_q’(m) (13) or

2 e (e ¢ 1)-
M(z)~S N(t,)e(?“dz Sr“"di. (11)

L1 z

e e e

Then o(z48) = e_kot¢b(z) can be Jotermined from

6
i;-' = — ko (8): e
_ 4 _ e (re
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Theory of fluctuation transitions of «.. B125/B136 .

1f all motions in the system can pe regarded as -harmonic oscillations with
slowly varying amplitude (or as a sum of harmonic oscillations with
frequencies sufticiently different from each ~ther) the equation'following from

the nonlinear differential equation yn’= F(y,y's=-or¥ n_1),1‘.) . E(t) (23)
nas the solution ¥ = a eapt’ a is a function varying slowly with time. ,,{*"

After come calculations

e

.-

N{a)

2a; (0) ;

Msmexp{QS:Mda}. . (32)

ig obtained. If the energy losses per period due to attenuation are
amaller than the oscillation energy of the nonlinear system

X o+ fx* £(x) = £(8) (37) is obtained after some calculations. The
transition probaﬁility is mainly determined by the height of the potential
barrier which must be overcome 1in the transi-ion from one state to the
_i%, ~, There are 10 references, 3] Soviet’and 2 non-Soviet. The two

quq/g
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Prnecry of fluctuation transitiony of ... B125/B%3%5

v lorencon Lo Boodiah-langugre publications read as follews Kramer H A
érowqxan Motion iu a Pield of Force and the Diltusion Moedel of Chemiend
Reactiens. Physieca, VII. No. 4, 284 - 504, 1940; Chanraserxhar S.
Sterhasiicheskiye Problemy v fizike 1 astronowmii. IL, .. 1947

LTo0TTLTION . Kafedra obshchey fiziki dlya meknaniro-matemallcheskegoe

fakul 'teta (Department of General rhysics tor tne Divis:ion
of Mecnanics and lathematics)

april 7., 1961
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S/181/62/004/005/008/045
B102/B104 *

AUTHOR: §££ntonovich, R. L,

TITLEs Theory of magnetization in the tw0-dimenaiona1 Ising model
: ¢
PERIODICAL: Fizika tverdofo tela, 40 4, o 3 1962, 618 - 628 -

TEAT: sinthematical problems of phage transitions and critical gtates in
the Ising wodel are dealt with. A method 1is propesed of calculating the
derivatives of the mngnetization curve by summation over the correlation
functions. This method io complicated by the fact that at temperatures
below the critical the agtate 18 gpatially non-crgodic. To overcome this
difficulty, the whole 04nilibrium state is decomposed into ergadic compon= .
enta. At tomperatured far from the eritical ferromapnetic gstates arc bi- f* .,
Gaussian 50 that the thecry of the Gaussian equilibrium fluctuations can’
ve apnlied b0 them. oSome exact thermodynamic relationships are given for
the syshem with the Hamiltoninn A -2H = - Hz S, .3 with '

o X X o 34

- = (1 j I - J'n! n!, -
5, = £l % 7 51, A, = I ™ gray et Phe relation
card 1/4
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5/181/62/C04/003/008/045

Theery nf magnetization... B102/B104
Lo D e e pll= '
'E'FITI':“Z_O‘I-‘*KSWS«») Mo)=x (16) intcrrelating the derivative

of magnetization and the correlation functions for H=0 is obtained as a
reneral result. This relation ig especially suitable at low temperatures
when FJ, FJ’))J. Hirher derivatives are treated similarly:

[

LMY N R[S e o Semtn]® . V/

- : o0y Py o0 ‘"_l’m * )
. L . P 0H LIRS "r‘n-.fn="m. ' . ) - o 01 1 ) '

The sums are finite if the state is ergodic and so that magnetization M(H)

is analytical, and analytical continuation yields the whole family of er-

codic states. The bchavior of the macnetization curve is studied and the.

spatial spectral density of the nagnetization fluctuations,

: S 0 '
F'm (ph Pa)= . .2_@ e"'G-HP"K [Soo’ Sab] * (24 ) ?
g : - - Uil o e At
is expanded into series for J Je ‘F"’(m, PI)=F(0(01 0)——7'1:'1;(}’}*‘}’:)"‘17.“'
. . © g AF e\ ' '
. ‘-'(.27) (Fu="""o_i'(0))
Ccard 2/4 : ] A P )
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s/1a1/62/ooa/ooa/ooe/045
Theory of magnetization ... B102/B104°

and . Fn:—;;i 2 K[Soo, Sab]’

A, bh=2—®

(31).

E a2K {Soor S.b] Pl

5.9 w_.__———-—ur}

=K (Suar Sl ‘ .

[ P Y

The cxpansion (27) is then compared to the t?egry of the Guussian correla=
tion fluctuations whon F is represented by pii (pqs p2) - %/(14 -
1

ool 2 2, 2 By :
* 7 TP ), p- o= Dy * Ppr (27) and the following relations hold only far

from the eritical state. The fluctuation gpactrum at the critical tempera- - *
ture is determined using relations obtained DY Kaufman and OnsagerTs. The .
results show that the critical state is spatially non-ergodic and cannot
be‘decomnnscd into a finite number of ergodic states. The fluctuations

are not Gaussian. Therc are 7Urefcrnncesx 2 Soviet and 9 non-sovict.

The four refercnces to the Ennlish-laﬂguane publications read as follows?

L. 0ns7ger. Phys. Rev. 65, 11T 1944 B. Kaufman. Phys. Rev. 164 1232y 199
Card 3/4 i
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Theory of magnetizatiosa ... B102/B104

B. Kaulman, L. Onsager. Phys. Rev.76, 1244, 19493 C. N, Jang. Phys. Rev. b/ .
g5, 008, 1952, P

A3S0CIATION: Moskovakiy gosudarstvennyy universitet im. M. V. Lomonosova
' (Moscow State University imeni M. V. Lomonosov)

SUBMITTED October 3, 1961

TSNl N
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BT
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ST B102/8108
AUTHOR: stratonovich, R. Le
PITLZ: Trhermodynamics of nonlinear dissipative fluctuation processes
PoRIODICAL: MOSCOW. Universitet. Vestnik. Seriya 111. Fizike,

43 tronomiye, no- 5, 1962, 16 - 29 - ,

' ' . i

TukT: New relations are derived in the.thermodynamics of non-equilibrium /

processes and are derived here from the principle of invariance with
respect to time inversion. & thermodynamic process is studied, described
by internal parameters h o= ‘Ayye-ch Ywhich are random functions of time

. n .
describing markov's fluctuations and external parameters a = ORIy : |
' 1 n

which are constants. According to Markov's pfinciple of the probability
density distribution, the equation of motion '

@Mr:V(w—%T%%.A)~VquwMy

assumes the form

Card 1/4
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. 0/188/62/000/005/003/008
rhermodynamics of nonlinear..: B102/B108
@A) = (p(A.AWu%A)dA’—-(dA”pVV,A)w(AL 2)

wnere p(a,A) i the nonpqulllbrlum potential and p(a",A') the differential
transition probubllltj of A' into A". For the latter,

- " i - ’ . " l o
ﬂmﬁﬁkaﬂAJU=uAAWULA);7k

is valid according to the principle of time symmetiry and ¥ —»waFT'%—
a
where FT is & transposed operator. Hence
F=uw,F r

Wy
F=-e_;“fre“. (6)-

Under these condlflonb a series of relations can be derived in classical

spproximation, whe -2in the even coefficients of the equation of motion
card 2/4
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Thermodynamics of nonlinear... B102/B108

D(ﬂ,/\g. A,)Cnﬂl“ (g, A — p(a.Al. Az) e_px;' {a. A) - ‘;.-,-

= py (A, A exp [3“ “lli‘é‘/i"] . . (20

PolAn A = exp[— Vo (A1, Al js an arbitrary function. (21) leads

to

vmﬂn={mpuAanWJm+mf”;‘}mn' @n

and finally the equution of motion given at the beginning. Special cases
are calculated as examples and purely mathematical problems are discussed
in an appendix.

A5SOCIATION: Kafedra obsuchey fiziki (Department of General Physics)

SUBMITTED: Noven: :r 28, 1961
Card 4/4
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s/024/62/000/005/009/012
/ G & El40/E135

AUTHORS 3 Stratonovich, R.L., and Shmal'gauzen, V.I. (Moscow)

e

e
L

TITLE: Certain statl&gz;; problems of dynamic programming

PERIODICAL: Akademiya nauk SSSR. Izvestiya,.Otdeleniye
tekhnicheskikh nauk., Energetika i avtomatika, no.5,
1962, 131-139

. TEXT: The article considers certain optimal servosystems in
the presence of random forces from the point of view of Bellman's
dynamic programming. The problem of applying this method to a
continuous system or model is considered, where the input can be
considered to be an n-dimensional Markov process. The analysis is
based on the penalty function as the quality criterion. The risk
is defined as the mathematical expectation of the penalty over.a
certain time interval, In systems with fixed parameters and signal
characteristics, the risk will depend only on the duration of the
interval and not on the time explicitly. A general expression for
the minimum risk is given in symbolic form and it is stated that
its solution is difficult except for one-dimensional problems,

card 1/2
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' s/024/62/000/005/009/012
Certain stationary problems of ... E140/E135

A servosystem following a random walk is analysed, then a system
with delay, and finally a system following a discontinuous Markov

process,
There are & figures.
SUBMITTED: July 26, 1961 _ L//
P
Card 2/2
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s/109 62,/007/002/001/02%
D256/D303

——y o

AUTHOR: Stra@onp

TITLE: Separation of a signal of non-constant frequency from
a noise

PERIODIC ALz Radiotekhnika 1 elektronika, V. 7, NO. 2y 1962,
187 - 194

TEAT: In a previous paper (Ref. 1: Radiotekhnika i elektronika, V.

6, no. Ty 1961, 1063) a method was p:oposed by the author for sepa-
rating narrow band signals of an unkunown frequency using a frequen-

cy of a resonance circuit to search for the frequency of the useful
51i,nal. However, therc wviere difficulties connected with the initiel .///
stuge of the cearch when the observer has little information on the 7
frequency of the signal. In order to overcome these difficultics C
it is proposed attaining filtration by employing gimul taneously -
number of resonance circuits at different frequencies. The ontirmumn
system comprises coupled circuits for a non-constant frequency of

slie unknown signal and uncoupled circuits for constant froaucncye

card 1/2
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Separation of a sign:l of non-constant.. D256/D30%

Parameters of individual circuits as well as those of couvled cir-
cuits are computed using the theory of optimum non-linear filtra-
tion presented by the autiior in an earlier paper (Ref. 3: Radiotekh-
nika i elektronika, v. 5, no. 11, 1960, 1751) and the theory of
conditional Mazrkov processes. The problem of optimum filtration 1s
considered separately for constant and non-co-.stant amplitudes, ~-nd
then the derived system of equ:tions is recduced by neglecting the
second order =ffects. Thc method is suitoble for signals of const-
ant as well as non-const nt puraneters and for random and rerful=zr
frequency changes. There cre 1 figure and 4 Soviet-bloc references.

ASGOCIATION: TFizicheskiy fakul'tet Moskovskogo gosudarstvennogo
universiteta im. M.V. Lomonosova (Faculty of Physics,
lMoscow State University im. M.V. Lomonosov)

SUBIITTZD: June 21, 1961
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Contribution to the theory of fluctuant transitio;g zf zirlg::°3:
systems from one steady state to aqpt?zr, Vest. sk. (QIRA 22
Fiz., astron. 17 no.l:33-45 Ja-¥ 2.

1. Kafedra obshchey fiziki dlya mekhaniko-matematicheskogo
A skogo universiteta. )
fabul "tota HoskousKon (Dynamics) (Osicllatlons)

APPROVED FOR RELEASE: 08/26/2000

CIA-RDP86-00513R001653510003-7"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7

T S N D T T LTS s L A R B S AT B I I SISO B T PG LR YT €700 3 S T i e =

TR VAL
__ STRATONOVICI, R.L.
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STRATONOVICH, H.L. ——

Optimal detection of shifts in white noise in a production
process, Vest,Mosk.un.Ser.l:Mat., mekh. 17 no.2:6371
Mr-Ap '62, (MIRA 15:6)

1. Kutedra obshchey fiziki dlya mekhaniko-matematicheskogo
fakul'teta Moskovskogo universiteta,
(Mathematical statistics) (Automatic control)
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STRATONOVICH, R.L.

nonlinesr fluctuaticn and dissipation

: -0 162
. un. Ser.3: Fiz., astr. 17 n0.5:16-29 S .
Mosk. un, Ser ’ (R 32.10)

Thermodynamics of
processes. Vest.

s teta.
1. Kafedra obshchey fiziki Moskovekogo universi
(Quantum theory) (Thermodynamics)
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/4.8000 _ D201/D308
AUTHOR: stratonovich, R. L. (Moscow)
AITLE: Theory of optimum control. Suffiecient
coordinates .
*ERIODICAL: Avtomatika 1 telemekhanika, V. 2%, no. 1, 1662,
910-917
TELT: The author gives a general method of determining suffi-

cient coordinates which are used in the standard methods of opti-
pum control. The choice of optimunm control is made by considering
the corresponding function of minimum future risks

£ = M( min e aT|I. ¢ - (1a)

K lur,rzt g T AN |)(
. T>1t

This function satisfies a basic equation deduced by various
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s/103 62/023/007/004/009
mheory of optimum... D201/D308 , :

suthors (Bellmen et al.) in various specific cases, which is

called by the author the equation of alternatives since it nelps

the observer—operator in choosing one of the possible alterna- !)<
tives. Tne equation of alte?natives is

51 £, (X £ (X))
—t (x) v lim min M t“AA 878 4o | Tyt = O
ot
b0 U EﬁLt(Lt)
(2)
where il i—- lLt} is the symbol of the & posteriori averaging.

mpne function ft(xt) is sought by solving Eq. (2) with simul-
taneous determination of optimum control u; = Dt(xt) at any

point of space. ?he notion of sufficient statistics or sufficient
coordinates Xt’ which are the arguments of the function of risXxs,

is determined in such a way that Eq. (2) be closed and adequate -
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S/103/62/023/007/004/0609
Theory of optimum... D201/D308

or oo*'q’lln" the risk function and optimum control. The corre-
pora ng req ul“ernents are formulated and an illustrative example
olved. A short discussion of the formulation of the problem of
ntinum control as given in Soviet literature is given in con-

lu ion. N. N, Krasovskiy and A. A. Fel'dbaum are mentioned for
neir contributions in the field. There is 1 figure.

*1OOL)L')"~

SUBMITTED: November 16, 1961
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AUTHOR: Stratqngy@g@lggiig_(Moscow)
TIPLE: Theory of optimal control. The asymptotic method of

golution of the diffusion alternztive equation

PERIODICAL:  Avtomitika i telemekxhanika, v. 23, no. 11, 1962,
1439 - 1447 : )

gmvm.  The author continues the analysis of the method of successive
oximations for the solution of a two-dimensional stationary al-
ative equation with small diffuse terms, considered by him ear-

(Avtomatika 1 telemekhanika,” v. 23, no. T, 1962) and applied to
i.c particular case of an optinmun follow-up system of the first or-
der with no uncorrelated interference at the input and in the feed-
pack loop, with the input oeing a diffuse Markov process, and white N
noise applied to the output. The separating line is determined for
th.e above follow-up systems from the zero—approximation and higher-
order approximations are considered for steady state operation of
tne sysiem, which results in a more general expression for the sepa-
rating line as compared with one obtained by the author in his pre-
card 1/2 - AT Y SR

o
Ry
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s/103/62/023/011/002/0071
tneory of optimal control. The ... D201/D308

vious article. There are 2 figures.

SUBMITTED: October 16, 1961
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STRATONOVICH, R.L.

"Dynamic programming mathods and their spplication to the
synthesis of optimal systems.”

Report submitted to the Second Intl Congress of the Inglé Fei;g;tion
of Aptomatic Control, Basel , Switzerland, 27 Aug-B Sep
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ZHIL'KOV, E.A.; STRATONOVICH, R.L.

tens, Izv, vys. ucheb,

! 3 . i vs
Thermodynamics of phase transitions In certaln sy CaRe 17:2)

zav.; fiz. no.6:15-18 '63.

t imeni Lomonosova,

1. Moskovskiy gosudarstverryy univessite

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7

{2 R G RPN S I DN B ST SRS LRSS e ERTH RTINS SRR TR RRRS, AR

—

IVANOV, V,N.; STRATONOVICH, R.L.

Lagrangian characteristics of turbulence. Izv. AN SSSR. S'er, gelaofiz.
n0.10:1531-1593 O 'O3. (MIRA 16:12)
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KOLOSOV, G.Ye. (Moskva); STRATONOVICH, R.L. (Moskva)

Problem concerning the synthesls of an optimum controller solved

by dynamic programming methods, Avtom., i telem. 24 no.9:

1165-1173 S '63. (MIRA 16:9)
(Automatic control)
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AUTHGIL:  Stratonovich, R. L.
v
TTTLE: New form of stochastic integrals and equations _q7‘
)

14
SOURCE: Moscow. Universitet. Vestnik. Seriya 1. Matematika, mekhanika, no. 1,
196, 3-12

TOPIC TAGS: stochastic integral, stochastic equation, diffusion Markov process,
contravariant vector parameter, Kolmogorov equation, smooth function, integration
by parts, change of variables

ABSTRACT: The author proposes a mnew method for defining a stochastic jintegral (and
stochastic differential and integral equations)s This method allows the integrals
to be transformed according to the conventional rules valid for expressions involv-
ing smooth functions. Contravariant vector parameters of Kolmogorov's equations
are introduced. "The author expresses his gratitude to E. B, Dy#nkin and the othems
who joined in the discussions by the author of these problems in a seminar in the
Department of Probability Theory at Moscow State University." Orig. art. has: 2
formulas.
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AUTHOR: stratonovich, R. L.; Sosulin, Yu. G.

TITLE: Computation of the detection characteristics of fluctuating signals
L \;)l

SOURCE: Moscowe Unlversitet. vestnik. Seriya 3. Fiz, astron., noe 1, 1964, L3-49
TOPIC TAGS: fluctuating radio signal, radio signal, Gaussian nolse, signal-to-
noise ratio, radio receiver

ian correlated radio

Computation of the detection characteristics

oximate Middieton method. Precise expressions
jver for detection of fluctuating

ABSTRACT: A study has been made of the detection of Gauss

signals in Gaussian correlated noise.
of fluctuating signals s by the appr

are derived for the errors of an optimum rece
signals. The general relations derived are used for finding expressions for the

errors of a nonoptimum detection receiver. The derived formulas make it possible

to compare the quality of operation of optimum and nonoptimum
The formulas presented for errors in both types of receivers are p

rect for the entire range of change of the signa\-to-noise ratio, signal correla=-
las also can be used in tabulating

tion time and noise correlation time. The formu

detection characteristics by means of computers. Such an undertaking would make
Ci&’po?7£ble to compare the quality of operation of both types of detector for any
ar — -

reclse and cor=
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signal and noise parameters. Orig. art. has: 31 formulas.

ASSOCIATION: MOSKOVSKIY GOSUDARSTVENNYY UNIVERS ITET, KAFEDRA OBSHCHEY FIZIKI
DLYA MEKHMATA (Department of General Physics for the Mechanics of Materials,
Moscow State University)

SUBMITTED: 13Apr63 DATE ACQ: 12Marbls ENCL: 00 -
SUB CODE: PH NO REF SOQV: ook OTHER; 001
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| TITLE: Optimal datection of a Markov proceéa\lﬁn noise ,&( ' (b

i TOPIC TAGS: Markov process, signal detection, radar

: noncorrelated noise is considered. The likelihood ratio /A is formed and

u,. Choice of the optimality criterion affects only the threshold H. The quality
of detection is characterized by the first-kind error (false alarm) ol, and the

{
:
i
l
1

i second~kind error (signal missing), . In the case of Markov processes, the

| 1ikelihood /A can conveniently be regarded as a function of a-posteriori probabili-} "

| ties or parameters. A special nonlinear filter unit designed by nonlinear-

| optimal-filtration methods generates this function. The signal from this unit is i

| applied to the next nonlinear unit which generates the likelihood ratio or its

R |
{ .
. leard 172

. | ACGESSION NR: AP5002679 ' 5/0280/64/000/€06/0010/0022

i
3

i

AUTHOR: Stratenovich, R. L. (Moscow); Sosulin, Yu. G. {Moscow) 40(

' SOURGE: AN SSSR. lzvestiya. Tekhnicheskaya kibernetika, no. 6, 1964, 10-22 |

i

[

compared with a threshold H; if A> H, a decision u, is made; if A< H, decisioni o

'
H

; .
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logarithm. The final unit compares the likelihood ratio with the threshold.

Auxiliary a-posteriori errors g and /Sk are introduced to facilitate calculating
the a-priori errors &, and 3, . The general formulas developed are reduced to .
those describing a normal Markov process in a white noigse. The latter problem b
can be solved by means of a conventional theory including direct calculation of the. B
likelihood ratio; this problem illustrates the techniques applicable to more

complicated cases where direct calculation of the likelihood ratio is impossible.

Formulas for X, and 4 are also derived for the case when the time of obgerva= |-
tion is considerably longer than the time of correlation of the process being RN G

detected. Orig. art. has: 2 figures and 85 formulas.

ASSOCIATION: none o e S Lo
SUBMITTED: 21Jané4 =~ ENCL: 00 . SUB GODE: IE,MA . 1
NO REF SOV: 007 - OTHER: 000 - e

!
|
|
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ACCESSION NR: AP4009976 5101091641009100110067/0077

AUTHOR: Kul'man, N. K.i stratonovich, Re L.

TITLE: Phase automatic frequency control and optimum measurifxxent of the
. parameters of a narrow-band variable-frequency signal in noise

" SOURCE: Ra.d_iotekhnika i elektronika, V. 9, no. lg, 1964, 67-17

TOPIC TAGS: AFC, phase AFC, AFC scheme, variable frequeacy signal,
variable frgqugx'xcy signal iiltradtiop

ABSTRACT: fi'hé gynthesis of nonlinear feedback filters with smoothing units waé
considered by 1. A- Bol'shakov, et al. ("Problems of nonlinear filtration - 1,"
Avtomatika i telemekhanika, 1960, 21, . the smoothing units had compli-
i cated transfer functions (C(t, ), G ), AL D determined by integral equations.
" | In the present article, differential, not integral, equations are modeled which

! excludes the gmoothing units. Block diagrams are suggested for the approximate |
. .\ '

Ca!d.llzh
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optimum filtratidn of a signal from the white noise; filtration errors are n
‘evaluated. Schemes for wandering-phase and wandering-frequency cases are o
given. Formulas are developed which show the effect of a-priori signal charac-
teristics and noise intensity on the optimum parameters of the scheme. A
variational problem is solved for the wandering-phase case; it is proven that the
theory of nonlinear optimura filtration can yield results'with a minimum mean-
'square error..It is also proven that, in general, the evaluated frequency differs | -
‘{rom that of the phase AFC oscillator. Orig. art. has: 4 figures and s !
. 45 formulas, . : -

' | ASSOCIATION: none

'SUBMITTED: 12Decé2 y DATE ACQ: I0Febb4 - ENCIL: 00
;SUB CODE: CO - NO REF SOV: 008 OTHER: 000.
. P . |
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. AUTHOR: Dobrovidov, A. V. (Moscow); _Stratonovich, R. L. (Moscow)

L R . 2 ks e s SRR AT

i : ST
I TITLE: Synthesizing optimal automata_that operate in random media

' SOURGE: Avtomatika i telemekhanika, v. 25, no. 10, 1964, 1433-1441
TOPIC TAGS: optimal automaton, random medium

. ABSTRACT: Synthesizing an automaton which interacts with a random medium

| whose sequence of states is describable by a Markov chain is considered. An

' approximate method based on quantization of a-posteriori probability (replacing

. interval 0, i with a finite number of points) is used to make possible the i

' application of the optimum algorithm (automaton with an infinite storage capacity):

' to the finite automaton. Unlike the linear-tactics automaton, the new automaton ) _
_ is synthesized with an a-priori knowledge of the random-medium parameters. :

. Both automata are compared on the average-penalty basis. Recurrent

"Card 1/2
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3

transformation of a-posteriori probabilities are used. An example of a two-

. action automaton functioning in a two-state medium is used to illustrate the

i

. method of synthesis. "The authors wish to thank M. L. Tsetlin for his perusai
. of the article and valuable remarks." Orig. art. has: 3 figures and
* 50 formulas.,

| ASSOCIATION: none
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AUTHOR: Kolosov, G, Ye.(Moscow); Stratomovich, R, L._(Moscow)

TITLE: An approximate method for solving the problems of the Z}‘
synthesis of optimal controllers ' :

SOURCE: Avtomatika i telemekhanika, v. 25, no. 12, 1964, 1641~1655

. TOPIC TAGS: optimal controller synthesis, dynamic programming, Bell~
N man equation, approximate solution, loss function, successive
approximation method, second order system

B l  ABSTRACT: It is pointed out that the methods of dynamic programming
’ recently used extensively in synthesizing optimum controllers make

it possible accurately to define the synthesis problem and to reduce
{t to the sclution of a nonlinear differential equation (equation of
alternatives, or Bellman's equation) for the loss function. In
many cases, the exact solution of this equation is impossible, there-
fore, its approximate solution is considered. The method of success~ .
ive approximations 18 presented for the case in which the diffusion

e T T I S I S T R e T e S P ool - .
i I T T Y T T T R T L S T € S T R A PR ST TR S
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, control problems, Orig. art. has: 2 figures and 95 formulas.

" terms, the method of approximate solution of Bellman's equation was

‘no. 11, 1962.) How an approximate solution can be obtained by using

' of the controlled process. Bellman's equation is derived for such a
control system and sro . and first approximations of the loss function .

ROVED FOR RELEASE: 08/26/2000  CIA-RDP86-00513R001653510003-7
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L 1971065 | |
ACCESSION NR: APS5001758 : 69

terms of this equation are not small. (In thc case of small dtffusioni'

presented by the author {n Avtomatika and telemekhanika, V. 23,
this method is shown for a control system with the transfer function

1

K(p) T8 eeeeG———

p2 4+ 8Bp + 1

are determined in terms of Hermite polynomials, The equation of
the switching line is derived, too. It is pointed out that the
method presented can be applied to the approximate solution of other

ASSOCIATION: none
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The value of information. Izv. AN SSSR. Tekh (MIRA 18:11)
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(the notation is standard) and 44 1s shown that the quantum information defined in l
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. TITLE: -Quantity of i{nformation {ransmitted by & uantum comunication channel. 1.

quantum communication cBETRESs
%

1

i
TOPIC TAGS?S jnformation theory, quantum jnformation, quantum electronics, entropy

The author points out that once quantum principles are introduced into
radlo commnication (3.a.ser"; mager, infrared and optical tra.namission) , it becomes
necessary to review the concepts of clasaical jnformation theory to ellow for such :
quantum fectors as noncommutativity, uncerteinty relation, and other specific quan-’
He therefore introduces & definition of quantum snformation, which is
definition.

The definition is given in

|
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this manner is non-negative, in complete analogy with the classicel case. He then i
calculates the quantum entropy of Gaussion canonically-conjugate variables, the in<
formation commnicated between two harmonic oscillators, and the information com~
municated between two traveling waves. The enalysis is limited to the cage when
the input and output varisbles commte. In the classical limit as™ = 0 all the '
formules derived go over into the Jmown formulas of information theory. orig. art.
hast 49 formulas. ’ |

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)
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SOURCE: IVUZ. Radiofiziks, v. 8, no- 1y 1965, 129-141 '
TOPIC TAGS: information theory; quantum electronics, entrory, communication che.n—A'i_r
nel, quantum waveguide system, additive noise -

ABSTRACT: Part I is the preceding article in the same source (Accession Nr.
AP5010682), and is devoted essentially to Gaussian quantum random quentities end
| processes. The entropy and {nformetion are obtained for & quantum communication

. channel, when the communication lis effected by means of an electromagnetic wave,
! a wavegulde, a long 1ine, etc. -The equation obtained in the first part for the
entropy of »canmlcally conjugate Gausaien variebles is generalized to snelude ar- | ,
pitrary (not necesaarily canonically conjugate) Gaussien yariebles. The informa- R
tion coomunicated between two groups of Gaussian varisbles 4g then evaluated. The |
importent case of additive nolse is especially treated, and the amount of fnforma~
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tion carried by the wave in the case of additive noise 1s calculated. The obtained
general formulas are modified for the concrete cage when the communication can be :
described by means of a small parameter such as the transmission coefficient. :
Using this parameter, formulas are obtained in this approximation for the quantity. -
of information and the information carrying capacity of a wavegulde system with
thermal noise (ideal quantum waveguide). As in the preceding paper, all the for- |
mulas obtained go over in the classical 1imit r(ﬁf-o 0) into the known results of i
information theory. -"The author thanks L. B. Levitin and D. 8. Lebedev for a pre-
print of their work." Orig. art. hes: 35 formulas,
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'{ TITLE: Optimal detection of the diffusion process in white noise 2(

| SOURCE: Radiotekhriika i elektronika, v. 10, no. 5, 1965, 827-838

I i
: TOPIC TAGS: diffusion process, white noise, signal detection

' ;ABSTRACT A method is suggested for solving the problem of the detection of @

. signal regarded as an arbitrary (generally, non-Gaussian) diffusion process;
. white noise and continuous monitoring are assumed. Differential equations are

c | developed which determine the time variation of a likelihood-ratio logarithini they.
perrmt synthesizing a suitable detector. An optimal detecting receiver includes
| these principal units: an optimal (generally, nonlinear) filtration unit, a
likehhood-1 atio unit, ard a conventional likelihood~ ratm-thveshold-comparison

i unit. The derived formulas are used for solving the problem of detecting 2
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i narrow-band random process in a narrow-band noise (Markov Gaussian process). ' C

| The performance of the optimal detecting receiver with a fixed monitoring time T |

is also analyzed, for which the a-posteriori probabilities of errors of the 1st and |

2nd kind are considered. The diffusion equations describing these probabilities

| are given in a general form applicable to a more complicated case when the roise !

is represented by a continuous Markov process. For the correlation time :

Ceor K T, the detection characteristics of a specific narrow-band process are

' plotted. Orig. art. hasi 2 figures and 66 formulas.
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TITLE: Solving 2 diffusion alternative equation by means of total differential
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| SOURCE: Avtomatika i telemekhanika, V. 26, no. 3. 1965, 443453
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! TOPIC TAGS: total differential equation, diffusion aquation, alternative equatijm‘

1
'

; ABSTRACT: An approximate method is suggested for golving a diffusion

- | alternative equation having small diffusion terms by reducing itto a chain of

- ‘ linking total differential equations. The method is applicable to golving the

" | problem of higher-order optimal automatic-control systems. A gecond-order
| optimal ayatem is described by this equationz = e e

R it min(- ezt Lhabemn=0 @y
| B e . .-.'-—n--- 7 : . Lt ;
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| By ascribing a small neighborhood to the switching line, thereby dividing thé sta.té
| plane into three regions, and by differentiating the above equation with respect to . .7
x and y, and by forming total time derivatives, the equation (5) is replaced by a

chain (10) of linking total differential equations. The desired approximation.is
obtained by truncating the chain. Orig. art. has: 3 figures and 47 formulas, -

ASSOCIATION: none
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1

ABSTRACT: The authors investigated the systems whose behavior is described by
the equation S -

L Etexln@)ite=U,

e e a
where & is a small parameter,]((x,x) - and arbitrary function, and U - control
vhose modulus is limited by C e e - )
l(jl =<k exmeghe.
- - (2) o
The problem consists of finding the minimum over w(Y) fgf’rlzz.t of the expres~
sion ' ' e

1[U(=)1;'§°f(z(:). (v))ds, ‘ B ¢))
R e ) o )

;..C,qfd /2
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where f(x,x) is a functice of phaJe coordinates for which the integral (3) con~
‘verges. For such quasi-harmonic control systems {in parficular, close to self- |
" ! oscillating systems of the Thomson tvpe) the authors develop a method based on ! . ... ..
NS - the asymptotic- Krylov-Bogolyuvov method (see ¥. N. Be golyubov, Yu. A. Mitropol'-
e skiy, Asimptoticheskiy metody v teorii nelineynykk kolebaniy, Fizmatgiz, 1963)
for the approximate solution of the above-mentioned optimum control problem. The:
quality of operation of the optimum system found is compared with the known op- !
 timum system computed by the Pontryagin method (see L. S. Pontryagin, V. G. i
o . Boltyanskiy, R. V. Gamkrelidze, Ye. F. Mishchenko, Matematicheskaya teoriya op-
i timal'nykh protsessov, Fizmatgiz, 1961) using the example of a linz2at system.

miovns g im b ¢ e e e

?; % Orig. art., has: 91 formulas and 4 figures, '§ 7 W
B | ASSOCIATION: None . B b
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TITLE: The value of information

SOURCE: AN SSSR. Izvestiya. Tekhni

ABSTRACT: The author sh
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manner, and 2) the penalty functi
asymptotic (thermodynamic) spiri
that the value of the information is,
quantity of information,
than that of probability. The fixatio
theory, the theory of optimal solutions
tion unifies the features o
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thermodynamic theory of o
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toft
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1 TITLE: The information rate in some quantum communications channels ({7
{  SOURCE: Problemy peredachi informatsii, v. 2, no. 1, 1966, 45-517
TOPIC TAGS: quantum device, communication channel, data’ transmission, transmission
line y Arnresroné MOLVERTY or)
ABSTRACT: The author discusses a block diagram of a quantum communications channel

which incorporates both classical as well

probabilities w (r/s),

signal).

modulation (amplitude and coherent)

the channel input.

modulation, Orig. art. has:

SUB CODE:
Card 1/1 tL

as specific quantum components.
finds the manner in which the density matrix is transformed in the transmission line as
a result of damping and summation of the efficient signal with noise.
formed in the receiver as a result of the quantum
the quantity r are obtained (where r is the coded signal received, and 8 is
The amount of information transmitted is calculated for two specific types of
and the type
to these types of modulation in the case of thermal noise at a fixed power of the gignal on
It is found that coherent modulation is more efficient
49 formulas and 1 figure.
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A3STRACT: The theory of optimum 8ignal reception against a background
of nonGaussian interference in the presence of white Gaussian noisge
18 explained. Equations of the optimum nonlinear filtration and

8ignals and interferences are derived. With the aid of these equa-
tions for the partial Problem of the optimum detection, the optimum —
receiver 18 synthesized, In case of low intensity of white noise, an
approximate evaluation of detection characte 1stics is developed.

Orig. ari;. has: 3 figures and 23 formulas, Based on author's -

[vr] |>
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he value of information when observing a random process in systems containing |
automatic machines '

AN SSSR. Izvestiya. Tekhnicheskaya kibernetika, no. 5, 1966, 3-13
C TAGS: information theory, random process, automatic control dasign

&3STRACT: The theory of information value is applied to the case when the input of the

|

recziving system, which is evaluating the process {xt}, is subjected to a random pro-
‘cess (zt}. It is assumed that the system contains a fixed unit with a finite automatic

machire which has » input values, k states and & output values. The capacity of the
automatic machine is computed after which information value theory is used to find the |
‘theoretical limits for the level of losses, i. e., to evaluate the performance of the
system as a whole. Orig. art. has: 2 figures, 1 table, 45 fomulas.
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TITLE: Value of information and sufficient statistics during observation of a

random process
6, 1966, 4-12

SOURCE: AN SS5R. Jzvestiya. Tekhnicheskaya kibernetika, no.

TOPIC TAGS: random process, statistic analysis, cybernetics, mathematical

expectation, information, coordinate

s is made of the problem of finding the most valuable
f a random process on which information is

limited. It is shown that the shaper of the most valuable information breaks
down two stages: the shaping of a certain value which represents a set of
sufficient statistics and the shaping of transmitted information as a function of
sufficient statistics. The most valuable information is determined and its value
is calculated for two particular cases; the only essential sufficient coordinate is |

ABSTRACT: An analysi
information during observation o
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‘ the likelihood ratio in one case, and the posteriori mathematical expectation in

‘ the other case. In more complex cases, when there are not one, but several

i sufficient coordinates, determination of the regions into which the space of

| sufficient coordinates can be broken down, becomes difficult with a non-thermo-
dynamic approach. But standard methods of obtaining the most valuable informa-

l tion relating to the thermodynamic approach, as seen in another work [Stratono-

l vich, R. L. O tsennosti informatsii. 1zv. AN SSSR, Tekhnicheskaya kibernetika,

’ 1965, No. 5.) may be used for any number of sufficient coordinates. Orig. art.
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[{Towards a communist abundance] Pentru un belshug korunist; din
eksperientsa de munke a volkhozului "™“ichurin", s. Trushen®,

Anenii-Noi. Kishineu, Editura de partid a komitetului chentral
Al PK AL lMoldovei, 1964, 86 p. [In Moldavian] (MIRA 18:11)
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RUMANIA/Cultivated Plants - Cormercial. 0il-Dearing. Suepr-
Dearing.

Abs Jour @ Ref Zhur - picl., No 20, 1958, 91770

Author . stratula, V.

e e ————

Inst . Craiova Tnstitute of Agronomy .

Title . A Complex of Foctors (Vernalized Seeds, Mineral Fertili-
Zers. Thinning-Out Schedules and the Amount of Mellowing)

for Increasing Sugar Deet Production.

Orig Pub ¢ Anuprul lucrar. stiint. Inst. agren. Craiova, Ducuresti,
1957, 99-193-

Abstract ¢ Vernalizotion of seeds increased considerably the yield
of sugpr, end in & nunber of coses the saccharinity as
well (0.5-1.0%), although on occasion 1t did lowered it.

The thinning out during the 6-leaf stage 1owered the beet
crop in comparison with the earlier thinning-out during

Card 1/2
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STRATONOVICH, V.l

N . ker, Voen.-med. zhurs
Cutaneous foreign body locator with & mar (MIRA 16:9)

287 162,
10,8 :87 (FCREIGH BODIES)
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STRATONOVIGH, V.I. (Chernovtsy USSR, ul. Frunze, d.19,kv.3)

Vest. rent, i rad. 37 no.2:

Giant hypertrophy of the gastric mucosa. (MIRA 15:4)

-26 Mr-Ap '62.
23-26 P (STOMACH--~DISEASES)
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STRATONOVICH, V.T.

Case of soft.tissue tuberculoms of the anterior abdominal walle
Vest. rent. i rad. 38 no.5869-70 8-0'03 (MIRA 16312)

1., Iz rentgenovskogo otdeleniya (zav. - profe M.K.Afanaa'yev)
Chernovitskogo oblastnogo onkologicheskogo dispansersae
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s/081/62/000/017/102/102 ii
B177/B186 E
AUTHOAS Trubitayna, 5. il., Stratu, Z. A. |
A : . i
TITLE: inion polymerization of acryl nitrile at low temperatures ‘' e

VERIODIS..: Referativnyy zhurnal. Khimiya, no. 17, 1962, 615, abstract
17151 (In collection: Vopr. ispol’zovaniya mineral'n. i |
rogtit. vyr'ya sredn. Azii. Tashkent, AN UzS5R, 1961, i
123-127) - .

PEAT: By the polymerization of acryl nitrile (1 mole) in liquid Nﬂj !

(- 66%, .o min.) in the presence of sodium- amide (of 0.023 mole of i
! mebnllic tia) and subjected to stirring, a polymer of regular structure .
and moleenular weight 60,000 - 70,000 was ‘obtained with a yield of 97A. M//
fhe yicld of polymer decreaged when the quantity of catalyst ig reduced. ——
Fibstractor's note: Complete translation.]
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BSKAROV, M.A., STRATU, Z.A.
Fization of 8Ty’ p d butyl methacrylate in the
Pciymerization of acrylonitrilie an 71 methac
prgﬁnce of metailic iithium and lithium amide in liquid ammonia.
Uzb. khim, zhur. 7 no.6:66-70 '6€3. (MIRA 17:2)

3. Institut khimii polimerov AN UzSSR,
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