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A Power Supply for Automatic Telephone Uffices Using Selenium Hectifiers
requisite smoothing circuit is described. In case of fail-

ure of the line supply, the stand-by power unit is switched
in by relay. There is 1 circuit diagram.

1. Telephone systems--Power supplies 2. Power supplies
--Applications 3. Selenium rectifiers--Applications
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e Electrical Equipment of the Knyazhaye Gube Hydroelectric Power Plant." . ..,
o0
in book - New Developments in tenDesign of Electric Equipment for Hydro-
electric Power Plants, 1957. 222 p. Moscow-Leningrad, Gosenergolzdat.
(Data on the Conference on Design and Operation, Mosoow, 16-2L May

1956. )
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5/121/61/000/010/003/005
1040/D113

and Haslov, A

AUTHORS: Tgetlin: B.S.s
PITLE: Hot burr-fr;; stamping of gear—shaper cutter planks
PERIODICALS gtanki 1 jpatrument, no. 10, 1961, 30-31

the Moskovskiy instrumentalh

tter plankse In
flat dies for two
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scale production plant,
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design (Fig:3) &
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Ho% burr-free stamping eos- D040/D113

circle diameter. Stock is cut to lengths with ¢ 0.5 mm accuracy in abrasive
outting-off machines, and length has to be determined for practically every
rod since the standard permits 2.5 mm rod diameter deviations and ovality.
An MKH -1500 (MKP-lSOO) crank press is used for stamping. The press,
shown in & photograph, has & maximum force of 1500 tons and has & 300 mm
glide travel. Dies are made of 5XHB(5KhNV) steel and hardened to RC 43~
45, and assembled in MZMA design blocks. Stampings (Fig.l) are shaped by
two strokes. The first dis impression has 1-2 mm larger diemeter than the
steck, and upsetting in the first impression also produces & centering pro-
trusion. The upset blank is fixed by the center protrusion in the second
die impression and finally stamped. The punch forms the inside, and the
bed die the outside of the cutter. A 1.0-1.5mm gap has to be maintained bet-
ween the punch and the bed die in view of possible blank height inaccuracye
Mashining allowance of 4-6 mm on the outer diameter and 3-4 mm in height

is needed for the obligatory removal of the decarburized metal layer by
machininge Blanks ars heaged in batches of 70 to 100 in a small gas fur-
nace begigning at 900-1000°C and heating up to & forging temperature cf
1100-1150°C for 30-40 win in slightly reducing atmosphere with a gas sul-
pius to reduce decarpburizstion and scale. Scale is removed by air blas?

Card 2/4
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Hot burr-free stamping .... D040/D113 :

and lubrication of stamps is not used. Annealing after stamping is carried
out in a special ¢rucible placed into g shaft furnace with temperature pro-
gram control. The annealing progedure ig a8 followg:’ soaking for 2-3 hours
at 85000, cooling rapidly to 750°C and soaking for 4-5 hours at this temper-
ature, cooling in the furnace to 500 C, then unloading and finally cooling
in the open air. Rejects are Possible when thg stock length cut off is too
small or too lerge, cracks occur when cooling is too fast, and dies f£i1] un-
evenly when not accurately placed in the DPress. However, the die costs are
30-35 times lower than the cost of expensive high-speed steel Spared through
~the use of hot stamping instead of oren drop forging, and 50% less machining
work is needed on stamped blanks. Dies withstangd 2000-2500 stampings before
the first machining becomes necessary, and 2-3 overhauls are possible before
complete wear, There are 4 figures. ’
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TSETLI_N s B.S.; MASLOV, A.M,
Seamless hot stampi
S ng of -
no.10:30-31 0 '51.8 of slotter-ram blanks, Stan.i in(s;r. 32
1IRA 14:9)

(Forging)
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=y BOCHAROV, Nikolay Filippovich [deceased]; DEGTYAREV,Viktor Olegovich;

: KOVALEV, Anatoliy Ivanovich, Prinimal uchastiye STEPANOV, N.G.;

: ZAUSAYLOV, B.A., retsenzent; FEDOROVSKIY, P.Ye., retsenzent;
TSETLIN, B.V,, red.; PESKOVA, L.N., red.; BOBROVA, Ye.N,, tekhn.
red.

[Fundementals of safety engineering and fire prevention measures]
Osnovy tekhniki bezopasnosti i protivopozharnmoi tekhniki, Moskva,

Transzheldorizdat, 1962, 202 Hf‘ (MIRA 16:2)
{Ra{lroads-eShiety measures)

(Railroads--Fires and fire prevention)
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TSETLIN, B.V.
USSR (600)

Technology
Safety techniques in machine-building. Moskva, OUborongiz,1952

9. Yonthly List of Busaian Accesaions, Library of Congress, February, 1953. Unclassified,
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TSETLIN, Boris Viktorovich; POLUEKTOV, Yevgeniy Vyacheslavovich; ROZOVSKIY,
wemseoee R8T {nzh, retsenzent; XKUGINIS, B.L,, inzh, retsenzent; DUVANKOY,
G.S., red.; BARYEKOVA, G.I., red,izd-va; TIKHANOV, A.YA., tekhn.red,

[Safety measures in operating load-lifting machinery at machinery
manufacturing plants] Tekhnika bezopasnosti pri ekspluatatsii
gruzopod"emnykh mashin na mashinostroitel'nykh zavodakh. Moskva,
Gos. nauchno-tekhn.izd-vo mashinostroit. lit-ry, 1958. 145 p.
(MIRA 12:1)

(Hoisting machinery) (Machinery industry--Safety measures)
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' TSETLIN,.BORIS VIKTOROVICH

'Okhrana Truda V Promyshlennosti (Protection of labor in industry) Moskva,

1958,
v. Tables.
At head of title: Russia. M nisterstvo Vysshego Obrazovaniya, and Moscow.

Gosudarstvennyy Ekonomicheskiy Institut.
Bibliography: P. (278)
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TSBI‘LIH, Boris Viktorovich,; KAPLANOVICH, Semen Lipovich,; BLINDKR, Ye. H.,red.;
TSIRUL'NITSKIY, N.P., tekhn, red.

[Safety measures in the operation of industrial enterprises; a
practical manual] Ckhrona truda pri eksplustatsii promyshlennykh
oredprilatii; prakticheskoe rukovodstvo. Moskva, Vases, koop. izd-vo,
1958, 35 p. (MIRA 11:12)

(Industrial safety)
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14(8); 25(5) PHASE I BOOK EXPLOITATION SOV/1646

Tsetlin, Boris Viktorovich, and Semen Lipovich Kaplanovich

Okhrana truda prl ekspluatatsii promyshlennykh predpriyatly;
prakticheskoye rukovodstvo (Plant Safety in Industrial- Establish-

ments; Practical Guide) Moscow, Koiz, 1958. 345 p.. 20,000 copies
printed.

Ed.: Ye.N. Blinder; Tech. Ed.: N.P. Tsirul 'nitskiy.

PURPOSE: This industrial safety manual is intended for personnel in
- producers' cooperative establishments and local industries.

COVERAGE: The manual emphasizes the safe operational aspects of
industrial equipment employed in metal working establishments.
It describes such items as the basilc legislation on labor safety,
maintenance of industrial buildings, general safety measures,
and personal protective equipment. It outlines precautions that
should be taken when operatlng electrical and hoisting devices,
machine tools, bollers and pressure vessels, furnaces and ovens,

Ccard 1/ 10
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Plant Safety 1n Industrial (cont, )

and gas and electrie

welding equipment. Measures
when handling inflammable liquids, chemicals,

CIA-RDP86-00513R00175700017-2 )
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to be taken
plastics, ang

glues are also discussed. The concluding chapter is devoted to

First Ai4, Chapters II, X,
S.L. Kaplanovich, Chapters

and XVII were written by
IITI and XI were written Jointly by

S.L, Kaplanovieh ang B.V. Tsetlin, ang the-remaining chapters

personali%}es are mentioned.
TABLE OF CONTENTS:

Introduftion

Ch. I. Basic_Legislation on Plant Safety

. Plant safety concept
Legislation on plant Safety

industrial sanitation

Bafety

U = WM

Card 2/ 10

by B.V. Tsetlin. There are no references,

Control over the observance of legislation on plant

No

Fww

Rules ang Standards on safety engineering and

n
12

- Responsibility fop infraction of plant safety Tules 14
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TSETLIN, 3.V,

[Protection of labor in industry; a textbook] Okhrana ‘truda

v promyshlennosti;. uchebnoe posobie., Mogkva, Mosk, gos.ekon.nniv.

Pt,1, 1958, 275 p. (MIRA 12:5)
(Industrial safety)
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Technology

Safety technigues in machine-building, Yoskva, “oorengiz, 1952.

Wonthly List of 'ussian Accessions, Library of Congress, Vecember 1952, WNCIASSIFIFD.
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TSETLIN, B.V.; DUBANKOV, G.S., redaktor; TINOFEYEV, N.K., redaktor;
e R 1L&R, Yo.L., redaktor; ZUDAKIN, I.M., tekhnicheskiy redaktor

[Safety sngineering in machine-building] Tekhnika bazcpasnosti v

pashinostroenii. Pod red., G.5.Duvankova i H.K.Timovesva. Moskva,

Gos. isd-vo obor.promyshl., 1952. 611 p. (MIRA 9:7)
(Machinery--Construction--Safety measures)
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TSITLIH Bori iktorovich; NOVOSPASSKIY,V.V., redaktor; VUL'F,D.A. re-
or° iﬁﬁ%.s 1., tekhnicheskiy redaktor

[(Work safety in the process of the heat treatment of metals] Bezo-

pasnost! pri protsessakh termicheskoi obrabotki metallov. [Moskva]

Izd-vo VTsSPS Profizdat, 1955. 156 p. (MIRA 9:3)
(Metals-~Heat treatment--Safaty measures)
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Bezopasnost.' truda pri protsessakh termicheskoy obrabotki metallov (&Kccident
_prevention in work during processes of thermal working of metals) Moskva, Profizdat,
1955.

156 p. illus., diagrs., tables,

"Literatura®: p. 155
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PETROV, A.D.; SADYKHZADE, Ss.1,; TSETLIN, I, L .
! N————E
is of
Direct synthesis of alkyl-and alkenyl chlorosilanes on the bas
1,1-dichlorethane and 2.2-dichloropropans. Dokl.AN SSSR 107 no.l:
99-102 Mr '56. (MLBA 9:7)

1.Chlen-korrespondent AN SSSR (for Petrov).2.Institut organicheskoy
khimii imeni N.D.Zelinskogo Akedemii nauk SSSR.
(Silane)
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USSR/Organic Chemistry. Synthetic Organic Chemistry.
Abs Jour: Ref Zhur-Khimiya, No 6, 1957, 19258.
Author

Inst H
Title :

3adykhzade 8. I., Tzetli_x},l‘. I., Petrov A. D.
L BT I S U

Syntheajs of Silicon Contalning Simple Ethers and
Diethers.

Orig Pub: Zh. cbshch. khimlyi, 1956, 26, o 5, 1g39-1243.

Abstract: Accordirg to the dlegrams of Grignard snd Barbler--
Yevookiy were syntiesizeld a seriea cf ethers wita a 8i-
giom infb-, Y=, and < - positioss te the etner 1inkage.
Tt is detaimined, that in -silicone etners the bond Si-
C is not broken by the action of conc. HCl on heating, or

AlCla at usual temperature. With ALCl, ab 50-60° is for-

med QCH3)3Si ¢l (I). The action of Brp on (CH3)3Si(CHp_)3

) 1led to the formation of (CH3 381iBr. To 30 g.

OCHz (11
Mg and 0.5 g Al1Cl3 in 350 cc abs. ether is gradually added

: 1/3
S
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USSR/Organic Chemistry. Synthetic Organic Chemistry. E-2

Abs Jour: Ref Zhur-lhimiya, Ho 6, 1957, 19258

a mixture of 108.5 50 01(c )30CH3(IIr) (b.p. 110.20/73k
mm, n<’D 1.4133, 4 f) and"108.5. I and the mix-
ture is stirred while hee.ting for 5 hours. After the us-
ual treatment II is obtained, yield 68¢% b.p, 1420/746 mm,
n?0p 1.4112, dy20 0.7907. Analogically werg synthesized
given subatance, yield in %, b.p. 9C/mm, n®D and 4,20):
?,H m(cn OCH (IV), 7.2 207/746, 1.4413, 0.8375
c § & n.sife 2)30 (v) 50, 16h/752, 1.4211, 0.8059;
H2) OCH3 /o 36, 105-105.6/20, 1. k330, 0.8676.
e interac 1on of (CH3) SiCH2Mg Cl and CH30CH,Cl in
uaual conditions is obta.ined (cH )agiCHQCHEOCH ;ield Log,
b.p. 4849°/70 m, nzoD 1.4030, 0.7867. logically
is synthesized (CH Bi(CHg)uOCH3, yield 8%, b.p. 59°/12
mm, n20p 1.4243, d?@a 0.8213. To 34 g. Mg and 0.5g ALCL
in 250 cc abs. ether is added in drops 108.5 g. III; ob-
tained reaction mass is added to 85 g. 8iCly in 100 cc

Card : 2/ 3
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USSR/Organic Chemistry. Synthetic Organic Chemistry,
Abs Jour: Ref Zhur-khimiya, No 6, 1957, 19258
ether, heated 5 hours, and filtered. At the distillation

of the filtrate is obtained C1381 (QHo)30CH3, yield 23. 56
b.p. 172.59/7kk mm, n20p 1,441, dugg 1.2273. At the ac-

tion of conc. HpSOY on IV 1s formed égcg3g§gé(032)3oc337@,
’ . Ihlal

b.p. 122-124°/10 mm, n0p 1.4253, dy, ogic-
elly from V is obteinea /{CH )202121831(03 )30CH3_ 0, b.

D. 128-130°/7 mm, n2p 1, 313, dayY 0.89437 1t 718 noted,
that 2-chlor-h-metkoxybutane does not give with Mg the
Grignard reagent, but splits off the HC1, forming
CH3CH=CHCHQOCH3 .
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USSR/Organic Chemistry - Synthetic Crganic Chemistry E-2
Abs Jour ¢ Referat Zhur « Knimlya, lic 2, 1957, LL61
Author . Petrov, A.D., Sadykhzade, S.I., Tsetlin, I:L.
Inst . Academy of Sciences USSR
Title : Direct Synthesls of Alkyl- and Alkenyl Chlorosilanes

on the Basls of 1 ,l-Dichloruthune and 2,2-Dichloroprcpane

orig Pub : Dokl. AN SSSR, 1956, No 1, §9-1C2

Abstract . Study of interaction of 1 ,l-dicblethane (I) and 2,2-di-
chloropropane (IL) with an alloy of Si-Cu (80:20) (16-

25 hours at 360-~380° under conditions of a circulation-
type equipment). From I were obtained: 4.5% SiCly,
15.2% I, 6.1% vinyl-dichlorosilane (P 72-73°2/750.5 mm,
n20p 1.4160, dﬁo 1.1222), 16% vinyl-trichlorosilane (BP
92.50/750.5 ma, 020D 1.4295, & 0 1.2426); 6.5% 1,L-bis-
dichlorosilylethane {III) (BP 165.5°/750,5 mm, n20p s
1.4678, a° 1-33143); 18.5¢% 1-dichlorosilyl-l-trichloro-
silylethane (IV) (BP 181°/750.5 mm, n20D 1.4740, ag°

card 1/3 - 96 -
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USSR/Organic Chemistry - Synthetic Organic Chemlstry

Abs Jour ¢ Referat Zhur - Khimiya, No 2, 1957, A6l

1.4310) and 18.5% 1,1-bis-(trichlorosilyl)-ethane (V)
(BF 197.5°/750.5 mn, n“°p 1:4820, afC 1,5059). From II
were obtained: 2% SiCl); .16% II; 7.6% dichlorjisoprope-
nyl-silane (VI) (BP 90°/758 mm, n20D 1.4310, dﬁo 1.0887);
10.1% isogropenyltrichlorcsilane (P 113°/758 nm, n2Clp
1.hin2, dho 1.2398); 1k% 2,2-bis-(dichlorgsilyl).propane
(viz) (BP'175.8/8°/758 mm, n?%D 1.4709, ag% 1.2635);
11.5% 2-dichlorosily?-2-trichlorosilyl-propane (VIII)
(BP 195.59/758 me, n2Op 1.1818, dg0 1.3808); 8.5% 2,2-
bisw(trichlorcsilyl)-propane (BP 2140/758 mm, n°Op
1.4927, dﬁo 1.3733) and & small amount of n substance
having a melting point of 88-90°, and according to ana-
lytical data the composition [‘510120(0H3)2 73. By me-
thylation there were obtained:

From IIT -- CH3CH(SiH(CH3)2)2 (1X), BP 1249/746 mm,

n?% 1.4252, 4f° 0.7597; from IV -~ CH,CHS1H(CHz),.

3

.Si(CH3)3

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757010017-2"
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USSR/Orgenic Chemistry - Synthetic Organic Chemistry

Abs Jour : Referat zhur - Khimiya, No 2, 1957, Wbl

(x), BP 140°/733.5 mn, 220p 1.4288, a£° o, 7756 from V
™ CH(Sl(CH3)3) (¥1), BP 155. 70/733 220p 1.13ko,

uo 0.7821; from VIL -- (CH3) C(SiH(CH )2) , BP 1lh2-143°/

758 gm, 120D 1.4360, 450 0.7779; from VIIT --

(CH3) c(31n(ca3) sl(CH3) ) (XII), BP 159-160°/758 mm,
\

n20p 1.4378, af° 0.7939; compounds III and VI-XII were

From 1,2-dichloethane,

obtained for the first time.
vinylsilane

’
under the above-described conditions,
chlorides are not formed.

card 3/3 - 98 -
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TS_]TLIH, Iev Solomonovich; ZUBOV, V.P., otvetstvennyy red.; MIL'NER, Ya,A.,
e e, 1zd-va; MAKUNI, Ye.Ve, tekhn, red,

[History of scientific thought in Bussla; sclence and scientists at

Moscow University in the second half of the 19th century)] Iz istorii
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1956, Vol 31, Kr 6,

GEL'FAND,I.M., CETLIN,K.L.

On the Quantities with Anomalou
nation of the Degeneration (with Respec
Zhurnal Eksperimental’noi i Teoret.Fiziki,
pp 1107-1109 (U.S.S.R.)

Received: 1957

Within the limits of experimental acouracy the rest masses of

@- and tT-mesons are equal and this equality is called the
njegeneration of K-mesons with respect to symmetTy" . In this con-
nection the examination of the behavior of the corresponding
quantities with reflections is of interest. Besides, such exami-
nations are interesting themselves. Besldes the well-known pos-
sible symmetries with respect to space and time reflections there
is an additional possibility which is here called nanomalous
symmetry" .
1t is purposeful to determine the transformations of the quanti-
ties with respeoct to oneé or the other gToup with an accuracy
leaving one factor arbitrary. Well-known examples foT the ocour-
rence of such factors &re the spinors or the wave functions of

a system of particles which obey the FERMI statistics. The corres-
ponding mathematiocal notions are the so-called projective Te-
presentationa of one group. Here the repreeentation of a group

Reviewed: 3 / 1957
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On the Quantities with Anomalous Symmetry and on & Possible
Explanation of the Degeneration (with Reaspect to Symmetry) of
K-Mesons.

of reflections consisting of the following four elements is
examined: the element of the unit and of the operators of the
time-dependent, spatial, and time-spaceé reflections. With trans-
positions of the operators Tt (a certain projective representa-

tion of the raflection groups) the quentities transformable by
the operators of the representation have four possibilitiee of
symmetry. The only additional possibility follows if the demand
of transpossibility of the operators is renounced. Then the re-
lations between the operators oan be expressed by & matrix. In
the simplest caseé, with the transformation of soalar quantities,
the operators can be written in the form of three anti-commuting
matrices of second order which are analogous to the well-known
PAULI matrices. The quantities to be transformed (“ecalars with
anomalous gynmetry" form numerical pairs which do not change
during the transformation proper and which transform during re-
flections according %o the matrices already mentioned. The
irreducible representation of the LORENTZ groups together with
the reflections, decomposes into two representationa of the
card 2/3
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20-1-20/42

(Bioelektricheskaya sistema uprav-

Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp- 76-80 (USSR) .

At first.something on the general situation of this problem is

gaid. The authors of the present papera wanted to work out a
bioelectric system, which according to a certain programme con-
trols a mechanical servo drive. This programme %as worked out in
the form of oscillations of the bioelectric potential of the
muscles. The possibility of realizing such a system ig basecd on
the results of different investigations ifwhich the depencence
of the oscillations of the bioelectric potential of a muscle on
itg functional condition was invegtigated. The results of these
jnvestigations briefly ijndicate the following: 1) The oscillati-
ons of the biopotential of a muscle are a constant and inalien-
able phenomenon of the stimulating process. 2) The penetration of

the biocurrent always occurs

before a shortening of the muscle.

3) There is an unequivoecal relation between the amount of the

biopotential and the tensio
lation being approximately

card 1/3
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A Bioelectric Control System. 20-1-20/42
level. An added dizgraa jllustrates an cacilliggTe= gf the Bio-
currents which were deduced from different stretched finger-
joint by applied electrodes. These deduced biocurrents develop
by the total effect of the muscle fibres of a certain muscle
and the numerous oscillations of the fibres of the adjacent
muscles provide an additional noise-background. The first prcb-
lem in the experimenta with these complicated signals was the
elimination of the informations on the orders from the central
nervous system, which regulate the level of the tension of the
muscle. As carrier of the useful information in the here dis-
cussed system only one parameter of the bioelectric system 1is
used, that is efficiency. The authors hope for application of
further parameters. The block scheme of the control system is
jllustrated by a graph and its function method briefly described.
The system is constructed so that the biceurrents are deduced by

two antagonal muscles at the same time. In the case of techni-

cal application it is well possible to connect a circuit with
feed-black coupling into the wiring; diagram of the control sy-
stem, which circuit is based on the application of special, zuto-
matical transmitters. There are 2 figures, and 2 references,

card 2/3 1 of which is Slavic.
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ASSOCIATION: Institute of Mechanics of the AN USSR, Central
’ Scientific Research Institute for the Construction of Arti-
ficial Limbs, Moscow State University imeni M.V.Lomonosov
(Institui mashinovedeniya Akademii nauk SSSR. Tsentral'nyy
nauchno-issledovateliskly ingtitut protezirovaniya i protezo-
stroyeniya, Moskovskiy gosudarstvenny; universitet im. H.V.
Lomonosova)
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AUTHOR® Paetlin, Mo L. 20-6-16/4T
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TITLEs he Uatrix Method of the Analysis and gynthesis of the Ble ctron- ‘

-Pulse-Schemes and the (Non-Primitive) Relay-Contact-Schemes
(Matrichnyy metod analiza i sinteza clektronno-impul'snykh 1 re-
leyno-kontaktnykh (neprimitivaykh ) skhem)

PERIODICALS Doklady AN SSSR, 1957, Vol. 117, Nr 6, ppe 979 - 982 (USSR)

ABSTRACTY The author investigates an electdc circuit with n + s input rails
x1, seeey xP¥8 and p + 8 output rails L1, ecees £p+8, ey of which
may at any moment be in one of two statee. There two s#ates, ac-

cording to the type of physical realization of the electric cir-
cuit, differ by the presence of absence of a voltage impulse at the
moment t, by one of the other voltage level, by open ar closed
contacts of the relay to be controlled by the given rail, etc. One
of these states (the excited one) is agoribed the number 1, the

' other themmber 0. The circult is desigqated as primitive here

when the assembly X, of the quantities Xiy e-ec? *8 yhich de-
terminea the states of the input rails o the circui® completely
determines the 8 ates of the output rails of the scheme (i.0, the
: agsenbly Ty = CIITITRY £P+8), In this case the relations
card 1/3 £ - £ (xpy ereey x%*s) nuit apply. These functions can be realized
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The Matrix Method of the Analysis and Synthesis of the Electron-Pulse-Schemes
“and the (NonyPrimitive) Relay-Contact-Schemes
) as contact circuits or as eleotron-pulse-schemes. Then feedbacks
with retardation with respeot to time are jntroduced, The circuit
P obtained from circuit Q by the introduction of such feedbacks 18 '
<A desginated a3 non-primitive here. The equations of the non-primitive
i circuit may be obtainel from the equations of the primitive ocirouit
- and the feedbacks. The input of the circuit at the moment &+1 and
the states of the circuit at the same moment completely determire
the output of the circuit at the moment t+1 and the state of the
circuit at the moment t+2. Various possibilities of realization
are shortly i{ndicated. Only the trigger circuit is gomevwhat more
thoroughly discussed. Then the conceptions wagwitching functions
of the trigeer”, "gimple vector", nginmple vector of state of the
circuit® are defined and an expression for the matrix of the state
of a nonprimitive eircuit is written downe Then the matrices of te
reactions of the cirouit are givens The method of OB ration of
these circuits may be described by the matrices of the state and
the reactions of a non-primitive scheme. A3 analysis of the circult
the author here designates the construction of the matrices from
the given equations, as synthesis - the redetermination o the
equations of the circuit from the given matrices. Examples for the
analysis and the synthesis of nonprimitive circuits are described.
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_ Problems of Cybernetics, no. 1 S0v/1128

1ike the present work, will contain the results of seminars in
cybernetics held at Moscow University. There are 107 references,
of which 104 are Soviet, 2 English and 1 Hungarian.

TABLE OF CONTENTS:
From the Editors
. I. GENERAL PROBLEMS

Lyapuov, A.A. On Some General Problems of Cybernetics

Tsetlin, M.L. Nonprimitive Systems

—

II. PROGRAMMING
Lyapunov, A.A. Logical Systems of Programmling

Yanov, Yu.I. Loglcal Systems of Algorithms

Podlovchenko, R.I. Basic Notlions on Programming

R
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Translation from: Referativnyy zhurnal.latematika,;1959,Hr 9,p 43 (US3R)

AUTHOR: Tsetlin,M.L.

TITLE: On Imprimitive Citehits .

PERIODICAL: Sb.: Probl.kibernetiki.Vyp.1.M.,Gos.izd-vo fiz.~-matem,1it.1958,
23~45

ABSTRACT: The present article is devoted to the application of the matrix

method for the investigation of the so~called imprimitive circuits which
can be realized by relais~ as well as by electronic impulse devices.

From the text of the article

=
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AUTHORS: Tsetlin, M.L. and Bydus, G.S5. S0V/106-58-4-7/16

TITIE: mmfor Synthesis of Multi-branch, Relay-
contact Switching and Control Systems (Matrichnyy metod
sinteza mnogotaktnykh releyno—kontaktnykh skhem svyazi

i upravleniya)

PERIODICAL: Blektrosvyaz', 1958, Nr 4, pp 41 - 48 (USSR)
ABSTRACT: The author gives & matrix method of analysis and

synthesis of relay-contact switching circuits together with
several examples of its application. :
A relay-contact system containing 8 electromagnetic relays

- Qpace-- ¢, , o control elements (push-buttons, switches,

contacts) Xy, .- X, and p output lines £, .-+» fp_ is

o considered. The sequence in which the relays are switched and,
consequently, the segquence of application of vo'tage to the
output lines depends on the action of the control elements and

is determined by the circuit arrangement. The number 1 is

allotted to the energized state of a relay and O to the de-

energised state. A circuit containing s relays can have,

in all 28 states. These states are conveniently written

in the form Bg, --- By, where Bk(k =1, 2, ..., 8) can have
Card 1/9
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A Matrix Method for Synthesis of Multi-branch, Relay-contact
Switching and Control Systems

a value O or 1 . For example, if all the relays are de-
energised, the state of the circuit can be symbolised by

relays are energised, the state changes to 0,0,0, ... 0,1,0,1
(Bl = [33 = 1, the remaining values equalling O0)., All the
states are numbered 0,1 ..., 2%-1 and the state numbered k
iswitten in binary form BS, cesy Bl, the commas indicating
that this is a binary number and not a product.

Let the circuit at some instant of time be in the state k .
Due to the action of th% control elements (push buttons) the
state changes to the ['B state (1=0, 1, ..., 28-1). This
action can be represented as some function of the variables
X1y ++-y X, and denoted by & (x7y eeey x_), so that the

change-over from the k2 state to the 1 state occurs
always, and only, when the values of the variables X715

*+3s X, are such that a, (xl, .««, X;) = 1. Conversely,
Card 2/9 if ak'.(xl’ ooy xn) = 0, then the corresponding change-over

et
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cannot occur.
The values akt are written in matrix form:

/ao;o ao;l L is .noss ooo .ao;zs_l \
s 00 wee l.‘-v..'vo("" XX g e ‘ (1)

A \ oo oo ¥ eeus sev-ss cea )

\525_1;0 928_1;1 oo see azs_l;as_l
Then the condition for change-over from the kth to the
[th state, denoted by a ?1 (X7, <o x,) is located at
the intersection of the w8 13ine with the L™® column.
The elements aas, CeesBy Bs’ ooy By Ky cees x,) are
functions of the control elements Xl,... ,Xn . The letter
Xy represents contacts which are closed when the button

Xi is pressed and opened when it is released. Similarly,
Card3/9
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E; represents contacts which e open when the button Xi

is pressed and closed when it is released. Closed contacts
are represented by 1, and open contacts by O . Thus, if
button X, is pressed, X; = 1, % = 0; if X% is

e

released, X; = 0, x; = 1.
Functions a_
Qg yeenaOys Bg» ceeyBy

from the values X;, «--) X, by the basic operations:

(%14 o0y xn) are formed

logical addition, multiplication and negation (Ref 5). For
example, if, initia%ﬁy, all the relays are disconnected and
to switch in the sU% relay only, it is necessary to press

buttons X, and X, and not to press X5 , then:

29,0, ...,0;1,0,0,...,0(x1’x2’x3) = (e W)y

where ‘V denotes the logical summation.
It can be proven (Refs 9, lO) that the mtrix of the states

Card4/9
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of relay-contact systems satisfies the following
conditions:
1) The logical sum of the elements of any line equals 1:

\{ak;L Voo, ..., agiBy, --. o820 o 0¥ T
Bs, ---sBy (2)

2) The product of elements in different columns of one
line equals O:

ey %, T 0 Lt e (3)

Such matrices are called "simple" matrices.
On the circuits, the letter ¢, denotes the winding
of the iPP
the open contacts, when the relay is switched into circuit.
Closed contacts are represented by 1 and open contacts by
0. The,presence or absence of voltage on the winding of the
relay ¢i is denoted by the value of . (¢, =1 or
Card5/9 1 1

relay, ¢; - the closed contacts and 6; -
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Qi = 0, respectively). If the voltage is applied to the
relay ¢i but its contacts have not changed over, then

¢i = 1594 = 03 6:_ = 1 . After an interval of time necessary

for operation of the relay, the contacts change over_and

then Q =1; ¢, =1; o, =0. (The values © ®

i i i? i?

X0 X5 o ¢; depend on time and in Refs 9, 10, this is
accounted for by an additional index t. TFor simplicity,
this is not used in this work.) h

The conditions for switching in the 1® relay are functions
of the states of the control elements and the circuit relay
contacts and are written in the form:

Qi=¢i (X7, «voy Xpi @) ceey 0Q) ()

From Eq.(4), a single-valued matrix of the circuit states

is established, i.e. the(matrix elemgznts

a . X seay X are found by the
Card6/9 Qs eory O35 Bs, ceey BT * T
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formula: 8 By
(xqyeee ,xn)=n[¢1(xl,. S RLITRE .pcs)

-
a ,ll. a .B [ BN ] B
s thell L%/ L | i=1 (5)

Thus, to find the element a
) as,...,al;Bs,...Bl

it is necessary %o form the logical product from expressions
of the type (4), replace ®; by oy and take the logical

negation in thosecases where Bi =0 .
If the circuit has output lines™ f4,..., fp s then the

presence of voltage on the i line is also a function
of the state of the control elements and relay contacts,
which can be presented in the form:

{
fi = fi(xl,..n,xn; (pl’ ° sy LPS) (6) e

The application of the above method is demonstrated by the
analysis of an example circuit.
Card 7/9

S
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The author next considers the synthesis of relay-contact
systems, i.e. obtains a circuit which will meet given
requirements. Insofar as the states matrix completely
describes the circult operation, the problem of synthesis
of the circuit consists of finding the states matrix by
which the relay switching functions (of the Eq.(4) type)
are determined and hence the circuit itself 1is determined.
For any simple matrix:

A =“acns,..'.,cr.l;[is,....,Bl(xl’ tet xn)“

a single valued circuit can be established and the switching

function of the ith relay can be obtained by the
relationship:

Qi(xl,' * ;‘,,xn;(pl’. °* ’(ps)=\/a(ls, e ,al;ﬂs,. . ,Bl(xl’ te ’XD)E

oy g as,...,al;Bs,...Bl;Bi=l
Card8/9 L‘Pﬂ ";[‘Psl - (13)
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in which: 1 0.
Loy} = oy, [‘Pi\ = o5 (14)

Application of the method is demonstrated by synthesis of
an example circuit.

There are 4 figures and 11 references, of which 9 are
Soviet and 2 English.
SUBMITTED: July 10, 1957

Card 9/9 1. Switching circuits--Mathematical analysis 2. Cpntrol
gystems--Mathematical analysis 3. Relays--Applications
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AUTHORS : Tsetlin, M.L. and Bydns, G.S.
W«n
TITLE: Algebraic Method of Synthesis of the Circuits Based on

Bistable Trigger Units

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1958, Vol 1, Nr 5-6, pp 166 - 176 (USSR)

ABSTRACT: The algebraic method of synthesis of the so-called non-
primitive circuits was described by one of the authors
(M.L. Tsetlin - Ref 2) in an earlier article. Here, the
method is applied to the systemsvemploying bistable
triggers and the theory presented assumeS that the reader
is familiar with the earlier article. The systems con-
sidered are suitable for the processing of the information
which is periodically applied to inputs of the device.
Since the absolute time scale is. of mno particular
importance, it is assumed that the time changes in steps
(0, 1, 2 and so on), It is also assumed that the input
signals of the system or its output signals have only
two levels (binary systems). The system has n + 8 input
busbars xlq xz oucuxn+8 and p+s output terminals

+
capdl/k  E£'e eeee T¥ 8

The system is primitive if the state of
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the output terminals at the instant t is determined by
the state of the input terminals at the same instant. Fe
this case, the equation relating the states of the input
and output terminals is in the form of:

f: =: fl(xi”q vooa «F5y,

t i '-'—"-lg zquoug p+,S : (l)o

However, Egq (1) is inadequate for the description of real
systems which contain parasitic capacitances and inductances,
and produce delays between the input and output signals.
The delays are disregarded in this work. If the output
terminals of the device are connected with the input bus-
bars by means of delay clements (as shown in Figure 1),

a non-primitive system with 5 feedback paths is obtained;
the symbol s denotes the number of delay elements. If
the states of the input termimals x° '~ at the instant

t+1 is denoted by wt and the state of the output

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757010017-2"
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terminals fp+1

is Wi+1 , the system can be described

by Egs (2). The properties of the equations are analysed
in detail and it is shown that an arbitrary equation of
a non-primitive system can be realised by means of trigger
circuits. The theory is used to design a converter which
converts an ordinary binary code into a Grey code. The
device is illustrated schematically in Figure 3. A
binary difference counter is also designed; the system
has two input terminals and its detailed circuit diagram
is shown in Figure 5. A reversing ring counter is also
designed and its circuit is shown in Figure 6. The
circuits of Figures 5 and 6 were tested experimentally.
The authors express their gratitude to G.A. Levin for

. his interest in this work.
There are 6 figures and 7 Sovigt references; 1 of the
references is translated from English°

Card3/4
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ASSOCIATTION: .
° M°?k°"$k1}’ gosudarstvenny ; ;
University) Y universitet (Moscow State

SUBMITTED: i it
f;‘:);st ‘Submitted to the editor of the j
. eJ:ctrosvyaz'" = January 15 1958 ° Journal
ubmitted to the editor of téls Journal
June 23. 1958 B
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Tsetlin, M., L. 20-3-20/59
—_—

On Composition and Subdivision of Non-Primitive Circuit
Diagrams ( O kompozitsii i razbiyeniyakh neprianitivnykh
skhen)

Doklady AN §SSR, 1958, Vol. 118, Nr 3, pp. 488-491 (USSR)

Thig cowmunication investigates the circuite, which result
from the composition of non-primitive circuite and by sub-
division of non-primitive circuits in subcirouits. The
definitions and the symbols are identical to those in a
previous work by the author (reference 1). First the terms

of the united sets and simplified single vectors are defined.
The relations, which are valid between the coordinates f} ?;
Z of the single vectors, are written down. These relations
alao can easily be generalized on the unification of 3 and
more sets and single vectors, which correspond with them.

The primitive scheme is supposed to have s feedbacks, n input
bus bars, and p output busburs. Also the assumptions for the
non-primitive scheme and the matrix of the reactions is given.
To avoid terms, which disagree with each other, retardation
lines are necessary. The connection of two circuits is

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757010017-2"
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Diagrams

illustrated in a figure. The number of tne irput bus bars,
output bus bars, and feedbacks, which are contained in the
thus obtained scheme, are given. Then the terms of the
direct and of the subsequent connections are defineq, Ag
an instance the euthor examines the directly subsequent
connection of g Trigger circuitg, For the elements of the
matrix of states and of tre matrix of the reactions teyrms
are vwritten down. The torresponding cirenit ig frequently
weed in experimental Physics, Finally the circuits of P
end Q are given, by the composition of which the circuit R
results. The author brings here one of the possible sub-
divisions of the circuits R into the subeircuits P apg Q.
There are 1 figure and 2 references, all of weich are Slavie.

ASS0CIATION State University imeni m. v. Lomonosov, Moscow (Moskovskiy
gosudarstvennyy universitet imeni . V. Lomonosova)

PRESENTED: July 19, 1957, by M. v. Keldysh, Academician
SUBMITTED: July 16, 1957
AVAILABLE: Library of Congress
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S0V/141-2-1-17/19
AUTHORS: Ivanov, A.F, and Tsetlin, M.L.

TITLE: Triggered Multivibfator With Electronic Control

PERTODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, |
1959, Vol 2, Nr 1, pp 133 - 134 (USSR)

ABSTRACT: The construction of large computers sometimes requires
a pulse delay circuit whose delay time can be varied
quickly and at the expense of little "power, Figure 1
shows a cathode-coupled, biased multivibrator in which
the coupling between the anode of J\l and the grid of

J|2 is elaborated by the addition of valves J14_ and
d'\3 » A voltage ug applied to the grid of J14

controls the charging of the capacitor C , The value
Az is a cathode-follower guaranteeing high input

impedance to ‘ﬂg . Figure 2 shows the variation in pulse

delay with wu_ , When the latter varies from 0 to0 - 6 E
the delay changes from 3 usec to 4 msec and the control

is linear over a wide range. The valves are 6N1P ,

Cardl/2
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Triggered Multivibrator with Electronie Controi )
the diode ig g silicon D204, 1In Flgure 1, E = 300 V;
Ral =11 ky Ra2 = Rk = 3.4 ; Rn = 47 kL ;
Rl = 18 kq R2 =110 kn ; ¢ = 100 pF .
There are 2 figures and 5 Soviet references,
ASSOCIATION: Moskovskiy Bosudaratvennyy universitet (Moscow
State University)
SUBMITTED: October 29, 1958
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(Hoskva);smmm. L.M, (Moskva) -
lgebra

jc circults and an 28

' ~ t naistor-magnet ' 4 P

?ashtfng s;ithesis. Probl. kib. no,.2:139-179

= (Transistor circuits)

7SETLIN, M.L. thod

(KIBA 13:3)
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.KOBRINSKIY, A.Ye. (Moskva )}
(Moskva ) ; GURFINKEL' v.5.(Moskva); L koS0, Ta.S. tMoskva)

BREYDO, M.G. Y, P8 RILIN, M.L. (Mosicva )i
.Ya. (Moskva);
551N, A.Ta (MIEA 13:3)

: ~212 '59
Biocelectrical control aystem. Provl. :ﬂ;. no.2:203
(llectrophysiology) (Prosthesis
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AUTHOR: Kobrlnakiy, A.Ye., Breydo, ¥.G,, Gurfinkel’, V.., ’
Polyan, Ye.P., Slavutskiy, fa.Dey Szninl A.taey ‘
Taetlin, M.les and Yakobson, 1a.8¢
e \
TITLE: A Servodrive Controlled by Muscle Biocurrents
FERIODICAL: Byulleten’ szobreteniy, 1959, Iir 6, P 24 (USSR) \
ABSTRACT: Class 303, lg3. Hr 118581 (602374 of 18 June 1958). ¢
Depending on %he Author’s Certificate Wr 110657. A l

podification of this servedrive, in which there is
applied a hydraulic systen to obtain a continuous
szooth cperation 2f the work elenent.
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KOBRINSKIY, A.Ye.; BREYDO, M.G.; GURFINKEL', V.S.; POLYAN, Ye.P.;
SLAVUTSKIY, Ya.L.; SYSIN, A.Ya,; TS®TLIN, M.L.; YAKOBSON, Ya.S,

Research on the development of bioelectric control systems.

Trudy Inst.mash.Sem.po taor.mash. 20 no,77:39-50 'S59.

A (MIRA 13:4)
(Electrophysiology)
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sty so‘r/'20-129-4-9/68
. Pl D i ‘ne Transportation
. — %NﬁfﬂﬁﬁWA;':‘ of ~fiunite graphs Bearing on the 1
TITLE: Some Properties s

Problem - 747_750 (USSR)
\kodemii nauvk 535R,1959,Vol 129,8r &7 a, j
PERIODICAL: Doklady ™ ¢ there 8are integers Qq1-°74n ’
In the corners of the graph G, - ( o Y is
ADSTRACE: harge of the corner A5 4% 94 n
qi is c&lled the ¢ e The trmsition from a = (q1 gyooo ,qi, e ey
11ed the charge Ot ,° where A, and Ay
o sl ( ...,q.-1,--"qk+1""’qn)’ 1
qk""’qn) tog= q1’ 1

transport. &
i ted a8 alementary nspos 2
ig! corners, is deno gnsfers 4 in Py ,
arebgizizzzéiggelementary tran8portz ;222E :ie number of ?
- com . 1led transpoT ) +t price.
"her32$*5=22§2h;p3§tzain the plan is called transport P
elementary

s 1an. The problem !
i i 1led minimal P : : é
wi inimal price is c#& . mean price 318
The plan with & rﬁliﬁn of the minimal plen and 1t:here S ine [X ‘
of thz %-ete;mirxl'ze and for & graph with cycles,
solve or :
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Some Properties of Finite Graphs Bearing on the S0V/20-129-4-9/68
Transportation Problem

PRESEHTED:
SUBMITTED:

Card 2/2

latter cese a new algorithm is given which deviates from that
of L.V.Kantorovich and M.K.Gavurin / Ref 3 /. The author thanks

0.B.Lupanov for discussions.
There are 3 references, 2 of which are Soviet, and 1 German.

July 18, 1959, by M.V.Keldysh, Academician L\
March 16, 1959

éﬁg SESHE ;
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S/583/60/OOO/003/005/009
D234/D305

AUTHORS 2 Psetlin, M.L., and Shekhtman, L.M. (Moscow)

TITLE: On ferrotransistor push-pull circuits with non-
periodical reading

SOURCE: Problemy kibernetiki, no. 3, Moscow, 1960, 89 - 94

TEXT: “‘he paper supplements an earlier one (Ref. 1: Problemy ki-
bernetiki, no. 2, 1959) and uses the same terminology and notations.
The authors deduce the logical equation of the operation of the
element used for non-periodical reading. The following method is
stated to be possible for the gynthesis of non-primitive circuits Dé;
with non-periodical reading: Formulation of the logical equations
of the circuit, their reduction to a form appropriate for finding
the logical functions X, ¥, 2 for each element with non-periodical
reading, and reduction of these functions to a g-form, whose reali-
zation determines the structure of the circuit. The maximum number
of cores with non-periodical reading is determined by the number of
feedbacks of the circuit. Several examples of the synthesis of such

Card 1/2
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On ferrotransistor push-pull ... D234 /D305
circuits are given. There are 5 figures and 3 references: 2 Soviet
bloc and 1 non-Soviet-bloc. The reference to the English-language
publication reads as follows: Guterman, Kodis, Ruhman, IRE National
Convention Record, vol. 2, 1954, Part 4, 124-132,

SUBMITTED: November 3, 1957 Jf
B

Card 2/2
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19200 ' s/ozo/gg%%n /06,/004/071
AUTHORS: Gel'fand, J. M., Corresponding Member of the Academy of
Sciences USSR, and Tsetlin, M. L.

TITLE: Continual Models of Controlling S;,fstems\\p

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, No. 6,
pp. 1242-1245

PEXT: Structurally and timely discrete models are little effective
for the description of complicated (biological) systems. Therefore
the authors propose to replace the discrete models by continuous ones.
In the present (preliminary) publication the authors consider as the
simplest model an "active tissue" possessing the following properties:
1. Bach point of the medium is instantly excitable, where the inter-
vals between two consecutive excitetions of the same point possess

a lower bound R different from zero. 2. The excitation can propagate
in the medium, where the speed of propagation is variable. 3. A
certain time T after the last excitation there takes place a new
spontaneous excitation of the point. The authors consider three
examples of processes which can take place in a medium with above-
mentioned properties.

Card 1/2
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5/020/60/131/06/004/07
Continual Models of Controlling Systems

The suthors thank the participants of the seminary, the physiologists V/k<///
J. S. Balakhovskiy, V. S. Gurfinkel', V. B. Melkin and M. L. Shik for
valuable discussion. T

There are 3 figures, and 3 references: 2 Soviet and 1 Mexican.

ASSOCIATION: Matematicheskiy institut imeni V. A. Steklova AN SSSR
(¥athematical Institute imeni V. A. Steklov AS USSR)

- SUBMITTED: January, 13, 1960

Card 2/2
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TSETLIN, M. L.
e
"On the Problem of Transportation by Graphs"
presented at the All-Union Conference on Computatiogal Mathematics and
Cor;nputational Techniques, Moscow, 16-28 November 1961

So: Problemy kibarnetikl, Issus 5, 1961, pp 289-294
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GURFINKFL', V.S5.5 MALKIN, V.B.; T@ﬁ}{, M,L.3 KHUDYAKOV, AV,
Use of bioelectric signals of the heart for the purpose of control,
Vop. vat., i reg, org. krov. i dykh. no.1:33-37 '61, (MIRA 18:7)
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i
GEL'PAND, I. M., TSETLIN, K. L,
"Mathematiocal Model of the Work of the Heart.®

presented at the All-Unton Conference on Computational Mathemetics and
Computatienal Techniques, Mosoow, 16-28 November 1961

So1 Problemy ub-m'un, Isswe §, 1961, pp 2089-294
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N 8/141/61/004/001/015/022
29,4000 M2 321
_2____—— ' E033/E435
AUTHORS Tsetlin, M,L., Gorokhov, Yu.S., Matusova, A.P., -
~Mel'mikova, V+A., Tarantovich, T.M. and Shabashov, V.M.
TITLE: An apparatus for registering and diagnosing disorders

of the rhythmic function of the heart

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1961, Vol.4, No.l, pp.165-172

TEXT: A description is given of an apparatus for the automatic
recording and diagnosis of disorders of the rhythmic function of
the heart. The apparatus is a logical device utilizing
electronic digital computer elements. The initial data for the
apparatus are the lengths of the time intervals between the
electrocardiogram peaks (R) indicating the depolarization of the
ventricles, The length of these intervals is compared with the
mean (normal) length averaged over t seconds ., As a result of
the comparison, each interval is assigned one of three letters:!
ngn _(short), "L" (long), "N" (normal). The changeover occurs
at + 25% of the normal interval length, The letters are then
assembled into "words", The "words" corresponding to this or
that rhythmic disorder (heart block, extra-systoles with, and
Card 1/2
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i S/141/61/004/001/015/022
An apparatus for registering ... E033/E435

without, compensatory pauses, extra-systoles followed by block,
paroxysmal tachycardia) are combined in "diagnoses™" recorded
auvtomatically by the apparatus, The disorders of the rhythmic
function of the heart thus detected may serve for the purposes of
diagnosing and studying the influence on the patient's organism of
various chemical and physical factors. The block schematic
of the apparatus is given and the modus operandi described. The
apparatus consists of: 1) the transducer of the bipotentials of
the heart muscle; 2) the amplifier; 3) the shaper; &) the
"trigger ring"; 5) the pulse tachometer; 6) two reference pulse
generators with electronic pulse length control; 7) the memory;

) the decoder and 9) the registering apparatus, There are
7 figures and 9 references: 6 Soviet~bloc and 3 non-Soviet-bloc,
The reference to an English language publication reads as follows:
Electronic Engineering, 31, 268 (1959).

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-tekhnicheskiy
institut pri Gor'kovskom universitete (The Scientific-
Research Physicotechnical Institute, Gorkiy University)

SUBMITTED: September 6, 1960
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b.%000 (/0 5/044/61/000/010/003/05*
1 (103)) c111/c222
AUTHORS: Tsetlin, M.L., and
Shekhtman, L.M.
TITLE: On some questions of the physical realization of apparata

which carry out logical functions

PERIODICAL: Referativnyy zhurnal. Matematika, no. 10, 1961, 41,
sbotract 10 A 290. ("Primeneniye logiki v nauke 1 tekhn." M.,
AN SSSR , 1960, 377-393)

logical nets being connected with the consideration of the finite re-
tardation time of the signals. Because of the scattering of the re-
tardations of signals at the inputs of the network there appear intervals
of incorrect dependences of the states of the output buses on the states
of the input buses. In the interval of the incorrect dependence the out-
put signal may cause an incorrect switching of the following nets. In
order to avoid this; a part of the output signal must be separated so tha:
the durance of the incorrect dependence becomes too short for the
switching of the following nets. Here the durance of the sorrect output
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signal is smaller than the maximal durance of the input si nal, therefore QX
sometimes an enlargement of the durance of the output signal is necessary
(formation with respect to the durance). It is essential that the quizk.

ness of the nets is not bounded by the maximal retardation of the inpat
signal but by the scattering of the retardations over the inputs.

[Abstracter's note : Complete translation.]
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AUTHOR ¢ Tasetlin, M. L. (Moscow)
TITLE: On the behavior of finite sutemntn in randem media
JERTODICAL: Avtomntike i telemekhnnika, v. 22, no. 10, 1961, 1945 3%
TEXT: It is shown that under certain assumptions the behnvior of u
finite cutcmaton in a stationary random medium is described by a [inite
Markov chain. The magnitude of the mathematical expectation of the disap- +¥//

proval is a measure of the convenience of automaton behavior. It is as-
sumed thet the input varicbles can assume two values only: s =1 is
termed disapproval and 8 = O--approval. Lxamples are given of autlomata
¥ith convenient behavior. In particular, an automaton (with linear tac-
tics) is described, for which the mathematical expectation of disapproval
decreases with increasing storing capacity, reaching (in the limit) the
mini;nm possible. for the given medium. TFurther, automaton behavior in
time~dependent random media is considered, this dependence being deter-
mined by Markov chains. Let the finite automaton A be described hy its

Card 1/8
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canonical equations

P (E-F1) =@ (@) s+ 1),
) ="F(g()) @=lLR2L).

It is ossumed that the output variable f£(t) cun take different veluw-
fl,..., fk s these values are termed actions of the sutonaton. TlThe caiues

of the variable {t) are called the states of the nutomater. It -
assumed that the automnton can have m states; m is termed Lhe s one
capacity of the automaton. The state matrix A(s) deseribes trnns! ian-
tions of the states into themselves. The state transitions cou I«
represented by the state graphs. The state motrix can be uniquely deter
mined from the state graphs. [Further, the operation of automaton A i=n
the random medium C = C(pl,...,pk) is defined. The probability P ;

of tronsition of the automaton from the state cgi to the state %)j

is given by formla

Card 2/6
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5= Peai %3 (1) +a,; o, (0 (iy § = Lyoueoi) R

The matrix P of transition probabilities is a stochastic matrixe De-
noting by v, the final probability of state Q)i and by O, ‘the sun

. P15 4 . i Tid o 4
of the final probabilities of such states (@, for which "((Pz} P 2 L}
one obtains for the mathematical expectation M of disapprovals uf(
&
\ ‘

M(a,C) = 2, PO, U
d=1

The notations

- - . _ ‘__L;-
Mmax = max (plgoao’ pk), Mﬂ]ln = min (plgccug pk)’ MO = k
are introduced. The operation (behavior) of the automnton is conve.rent
if the value of M is reduced; this convenience can be defined & uhr
Card 3/6
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closeness of M to M . o An automaton for whiuch M = M Hiax o
wmin n

venient operation; on the other hand, M< MO for an mlemater ¢

venient operation. Several types of untomots ure degzeribed, wac
being alinear-tactics au toma ton L"n pe TFor such un o L o Tz
L.

g <«

nil: M (L2n,2, c) = Moo
where n is the storing capacily. Automats ior shich Fu. {v.”

are celled asymptotically optimal. Further, un autlomatoer wita te
tactics is describeds, It is found that such on auntomatla. 18 .4 cun
jent than a linear-tactics automaton. Whereas the lorepsrang aunti -1is
dealt with automuta which operuted in media with time-Indepenten- oo
bility characteristics, in the following. vitboma b in vandomly chonria
media will be considered. [%t 1s assumed thut the time-depeadeyy oo tiw
is composed of statiomary randou tenstituents: K= K(Cl3 €y G i, ro-

presenting a Markov chain with the two states C, and C,; these twn states
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correspond to the stationary random media C1 = C(pilz..., p!({l)) and

C, = C(p§22..., péz)). The operation of automaton A in the comjlex

medium K is defined. The parameter 1 represents the mean frequency y
of switching of states in the complex medium. The manthematical expeclao- v"]‘f
tion M of disapproval is given by

M, = (Mg 1) 4 B (2)y (15)

where p and S are anclogous to the notations of formula (4). Furtbnr,
the operation of the linear-tactics automaton L2,1 9 in the complex
?

medium K, is investigated. Formulas are derived for linear-tactics auto-
mate of most convenient operation in a given medium. Curves are plotted
expressing the dependence of M on n for various and p = 0,33,
The minimum of the mathematical expectation M is reached for n = 1.
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2

A taoble with the values of p, & y B ond d (d = 1/2-m) is given, Thess

are 6 figures, 1 table and G Soviet~bloc references.

SUBMITTED: April 1, 1961
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9.7000 B104/B212

/6.5 <00 (1031, 1013, 112], 1132.)
AUTHORS: Gel'fand, I. M., Corresponding Member of the AS USSR,
and Tsetlin, M. L.

TITLE: The principle of the non-local scanning in automatic
maximizing systems

PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 2, 1961, 295-298

TEXT: Here, an automatic maximizing principle is treated, which has
been suggested by I. M. Gel'fand. It is based on a special non-local
scanning, and it has proved very efficient in finding the minimum in a
number of numerical problems, The output function of the automatic
maximizing device 1n question is given as F(x1, coaay xn, Tq eevs ym),

where Xy dencte the operating arguments. The values of these arguments

will change due o automatic scanning. The y; are called the latent

parameters of the system and they are a function of time. Therefore,
the output function may also be written as F(x1, sevy Xpy Yy ceey ym) = M)(

Card 1/5
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@(x1, woun Ay t)o It is assumed that the maximizing working

parameters cannot be expressed analytically but have to be determined
experimentally. Since (t is a function of time the scanning has to be
done with respect to the maximizing value of the arguments. But this
time dependence of 4) is not known and, therefore, the scanning rate is
very importaunt. Automatic scanning can be done by various methods,
These methods can be divided into three groups: The first group is
based on blind scanning, here, the pick-up of the parameter values to
be maximized; is done independently of each parameter. The second
group uses local scanning. Here, the result is evaluated after each
scanning operation and it furnishes initial data for the subsequent
scanning operation. A. A. Fel'dbaum has described this method in his
papers, The third group uses the so-called non-local scanning. For
this method it is characteristic that the operating point in the
parameter space is not moving along a continuous curve. This increases
the region of the parameter space, which is investigated per unit of
time, considerably. I% is possible to use singularities for the

card 2/5
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construction of <ﬁ and the maximizing process will be sped up considerably.
The simplest non-local method is that, where the local method is combined
%ith ths "homeostatic! principle. This method, which is widely used in
the computing technique, ig described in details. The following
disadvantage is mentioned: d) increases considerably after each trigger
acticn. The description of ‘2 non-local method follows which the author
calls the "dip" method. This method is suitable for the case where the
parameters Tysesnvs x, can be divided into two groups. The first group

comprises nearly all parameters and consists of those where any change
will lead to a considerable change of éﬁ, These parameters are called
unessential and the adjustment has to take place very fast for these
parameters. The smaller part of the parameters (2 to 3 parameters) is
formed by that group, where a change leads %o a small change of §.
They are called essential parameters. The automatic scanning is done
as follows: Starting from a point Xo the trigger operation is done

according to the gradients; it is coarse. 1If this trigger operation
decreases (@ by less than 5-15%, then the coarse goanning is stopped.
Now, the system is in a zone where the parameters of both groups are JX\
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