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AUTHORS :Bayukov. Yu L. Kczodayev W S, Markov. A. A. Sinajye~
A, N Tyapkin A A

TITLE: A Mult:channel Pair y-Spectrometer. 1. Calculation of the
Main Characteristics of the y-3pectrometer (Mnogokanal nyy
parnyy gamma-spektrometr. 1 Raschet osnovnykh kharsk®eri
st1k—gamma~spektrometra)

PERIODICAL: Pribory i +ekhnika eksperimenta. 1958, Nr & U =7 29
(USSR)

ABSTRACT- In a pair y-spectrometer the energy of the quanta 18 de-
termined by measuring the total energy of the components of
the electron pn2i*tron pair f51med in a thin converter Tre
first 2-channel pai: spectremater was built by Dzh=iepcv
(Ref ). Later spectrometers tuilt on this principiz werls
widely used in measuilny the spectra of hard y-raye (Refs -
to 8). The electron and the pesitron leaving the -onverter
were deflected Dy B magnetic field in different directions
and for certain velues cf their energy they enter icnisavion
counters connected 1n ~oincidence,. For a given intensity of
the magnetic field and a fixed position of the counters 8uc
a spectrcmeter will record a fraction of the payrrs produ-ed
by y-raye in a givea energy range. In a simple 2 -hannel
spectrometer in whirh one channel reccrds the electrons and
Card 1/6
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A Multichannel Pair y-spectromneter I Calculation of the Yain
Characteristics of thse y-spectrcmetler

the other the p¢sitrons. an increase in the accuracty of
measuremen* is assaciated with a marked decrease in the
efficiency. Grod energy segc.ntion and pnigh efficien:y =7
only be & mu.tanelds.y a-nieved in & multizharnel spe 7
meter . In =uch a spsinrimete” tne efficiency mey b2 0.7 23«
by a factcr T 2 wiuas ot 1oss of resclution was"e . SN
n are *h: maters U 2.0 and pesitTon c0onT VS

s%ch a spa.“T.omete. S0TET A S aerzy it.2mrslsf mel U

at the sams tims, A Zawt2> +f sLep mulTithanre. 3%e
meters hase reen des:-ibedl (Rels.5 A and 8)  The ¢ &

of a y--spe~~ “mstEr SF m pracuing 1nstT mert e R -
by its efl’ we. il ann ST cansitiTity. Lo
multichannel system .t 12 Jelessal] to taks 1nto L . -

characteristics for the various pairs of channels of the
spectrum, In this connection. & discussion is given 1n the
present paper of the dependence of the efficienry and spe’-

tral sensitivity cf the separate pairs of channels orn varicu
Card 2/6
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A Multichannel Pair y-spectrometer. I. Calculation of the Mai:n
Characteristics of the y-spectrometer

parameters of the spectrometer:

1) Spectral sensitivity: the basic diagram of a y-spectrc-
meter considered in this paper is shown in Fig.l. in wnizh
the meanings of the symbols employed are indicated In view
of the finite width of the counters, the spectrometer records
y-quanta in a certain energy interval from EY min to

EY max The corresponding spectral sensitivity curve is
then shown in Fig.2a and is of triangular form with a dis-

persion given by

2 2 . . .
Oy = 1/6 [,C/(rl « r2) where 1@ is the width =f a

counter and ry and r, are the distances from the con-

verter to the centres of the counters, respectively. The
effect of the width of the converter upon the spectral
sensitivity is examined and it is shown that a converter of
a finite width introduces a spread into the spectral line
in the high energy region of y-quanta. As the angle o
between the direction of motion of the y-quanta and the

Card 3/6 straight line connecting the centre of the comverter with
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A Multichannel Pair y-spectrometer. I. Calculation of the Main
Characteristics of the y-spectrometer

the counter increases, the spread of the spectral line de-
creases. At ¢ = 90° the width of the spectral sensitivity
curve is independent of the converter width. The effect o
the converter width gives a distribution of the form st am
in Fig.2b, whick has a dispersion given by:

4 4

o fycte e

5 = ) The effett of multn
180r7 .77

scattering in tne zonverter 1s estimated and expre: =

are derived for this effect also, Firnally, an est.mé’ -
given for the radiation loss experienced by the electron-
positrom pair on traversing the converter,

2) Efficiency: in this section the Bethe-Heitler expressisn
for the probability of formation of a pair by a y-quantum cf

Card 4/6
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A Multichannel Pair y-spectrometer. 1. Calculation of the Main
Characteristics of the y-spectrometer

Card 5/6

energy E is used (Ref 13) with a modification described

by Bethe Yet al in Ref.22.

5) Multichannel system: in a multichannel spectrometer the
electrons and positrons formed by y-quanta of a given energy
are recorded bty a number of combinations cf pairs of counter:
The electronic circuit of such a spectrometer should record
coincidences tetween pulses from each electron counter with
pulses from any positron counter, Thus, any combination of
one electron counter and one positron counter is, in fact. a
2~channel spectromester, For a given geometry a spectrometer
containing rn <channels records y-quanta in n-1 energy in-
tervals of different mean energy. In practice, one seexs to
find the form of the spectrum and the absolute intensity 1n
One of the energy intervals. To find the form of the spe-
trum it is sufficient to know the relative efficiency of
recording for the different energy intervals, and th:s is
given by Eq.(10) In order to obtain the absolute intensity
in one of the energy intervals it is necessary to know the
total absolute efficiency of recording of y-quanta in one

of the energy intervals. This problem is not treated.

S ¥ R 3 RN NP R s e T O
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AUTHORS:Bayukov, Yu, D., Kozodayev, M, S., HMarkov, A, A, Sinayev A

TITLE:

Tyapkin, A, A,

A Multichannel Pair y-Spectrometer. II, Description of a
12-channel Spectrometer (Mnogokanal'nyy parnyy gamma-spek-
trometr. II. Opisaniye dvenadtsatikanal'nogo spektrometra)

PERIODICAL: Pribory i tekhnika eksperimenta, 1958, Nr 6. pp 30-40

(USSR)

A3STRACT: Application of a multichannel pair spectrometer in synchr

cyclotron work presents a number of specific requirements as
far ss counters of the ionising particles and the electronic
system of the spectrometer are concerned, Since the bean
intensity is high and consists of short pulses of 200 +»

300 us each at a repetition frequency of 40 to 80 pulses per
sec, it follows that the apparatus must be very fast. It is
desirable that the input blocks should have resolving times
not greater than 1 us. The large background intensity 1in
synchro-cyclotron work means that it is always necessary to
use a special selection system which records only electron-
positron pairs, For this reason, in the spectrometer each
component of a pair should be recorded by a number of counte)
in coincidence with sufficiently low resolving time. The

Card 1/7 present paper describes a 12-channel y-spectrometer which has
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A Multichannel Pair y-Spectrometer., II. Description of a lcg-cthannel
Spectrometer

been used over a number of years in studying the spe-tra of
hard y-rays and neutral W-meson decays (Refs.2-6). Tne
first variant of the spectrometer was built in 194:. [ 19°%
and 1954 the spectrometer was modified to improve 1its wnavAac
teristics, The spectrometer described here satisfie om -
pletely the above requirements and is based cn the d S
calculations given in the previous paper (Ref . 1) a2 ¢ =
issue,
1) Magnetic system and geometry of the instrumert
The magnetic field is produced by an SP-56 electiroma:.
Fig.l shows the disposition of the counters for twc oo -
demountable pole pieces. The gap between the pou.-s
and the maximum field in the gap is 18 000 oersie’ Do
electromagnet current is stabiiised to 0.1%. In studies ol
-ray spectra in the energy region 20 to 200 MeV, 2Jo 180°
Fig.lb% and in the energy region 100 to 450 MeV, 2¢ = 90°
(Fig.la). In the former case semi-circular focussing of

Card 2/7
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A Multichannel Pair y-Spectrometer. II. Description of a lZ2-channel
Spectrometer

electrons and positrons was used, and this led to increased
efficiency (Ref.l) because it was possible to use wider and
thicker converters, For y-qugnta in the energy range 450-
600 MeV, 2¢ = 900 but the counters were at a larger distance
from the converter. Copper converters were used (0.1, 0.3
and 0.5 mm, depending on the energy).

2) Resolving power and efficiency.
Fig.2 shows curves of the total spectral sensitivity for the

7th energy interval for various values of EyO and thick-
nesses Tk of the copper converters. These curves are based

on the theoretical data given in the previous paper and are
obtained by a statistical combination of the partial distri-
butions due to a) width of the counters, b) width of the con-
verter, c) multiple scattering and d) radiation. As can be
seen, the form of the total spectral sensitivity curve 1is
very nearly triangular, which means that the total spectral
sengitivity is governed mainly by the width of the channels
Lc (see Fig.l of previous paper, p 24, this issue).

Card 3/7
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A Multichannel Pair y-Spectrometer. II. Description of a l12-channel
Spectrometer

%) Counters and selection system. The counters used were
proportional counters having a cylindrical stainless steel
cathode, 10 mm in diameter and a molybdenum filament O.1 mm
in diameter. They were filled with (CH2(OCH3)2) at a

pressure of 160 to 200 mm. The working voltage was 1500 tc
2000 V., T counters have an effective dead time nct =x-
ceeding 107/ sec. The efficiency of the counters for wvar-
ticles with relativistic ionisation reaches 98% in & ~¢ iL-
cidence scheme with a resolving time of 5 x 10~/ sec. Thas
delay of the pulses due to drift of electrons through the
counter gas is less than 10-7. The counters give el-:*r.-
cal pulses with amplitudes between 10~%4 and 1 V. Th- . ¢
difference in the amplitudes requires the use of ampiif  -r8
having a wide dynamic range and an amplification of a few
thousands. 6-fold coincidences were used and the number of
random coincidences in each 6-fold channel was 0.02 pulses
per sec. The number of electron-positron pairs recorded per

Card 4/7
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A Multichannel Pair y-3Spectrometer. II., Description f a 12-channel
Spectrometer

gec depended on the efficiency of the spectrometer with
respect to the y-quanta in the measured energy interval and
the form of the spectrum and was in the range 0.1 to 10 pair
per sec.

4) Electronic scheme.

A block diagram of the electronic part of the spectrometer 1
shown in Fig.3?. The left-hand portion of this diagram shows
6 co-ordinate counters of the electron series (al - a6)‘ 6

co-ordinate counters of the positron series (Bl - 56) and

4 selection counters (A', A", D' and T"). Bach of these
counters in practice consists of a group of counters whose
filaments are connected. A recorded electron or positron
should pass through 3 counters (1 co-ordinate and 2 selectic
counters). A pair is recorded if a 6-fold coincidence take:
place., Negative-going pulses from each counter are ampli-
fied by a corresponding amplifier—converter (Fig.4). These
amplifiers have a rise time of 2 x 10-# sec. Pulses from
all the 16 amplifier-converters are applied to the main bloc
which is at a distance of 1.5 m from the amplifier-converte:
(Fig.5). Pulses from the selection counters are applied to

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"
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A Multichannel Pair y-Spectrometer. II. Description of a l12-channel
Spectrometer

4-fold coincidence scheme while pulses from the co-ordinate
counters are applied to mixers and in addition through delay
lines to a hodoscopic system consisting of 2-fold coincidenc
circuits and output univibrators. The pulse at the output
of a mixer appears in the presence of a pulse in at least on
of the co-ordinate counters of a given series. Pulses from
both the mixers and also from the 4-foid coincidenc: =23eme
are applied tec a 3-fold coincidence scheme which produczs th
final output pulse, It follows that the latter pulse apiear
when a 6-fold coincidence takes place,i.e.when a particle
passes through at least one of the co-ordinate counters 1in
the electron series, through one of the co-ordinate ~ou.i=Ts
of the positron series, and all the counters of the Bricctid
system. The resolving time of the above coincidence schemes
is 5 x 1077/,

5) Method of measurement and treatment of results.

Fig.7 shows the experimental arrangement. In this figure 1
is the proton trajectory, 2 is the target, 3 is the synchro-
cyclotron chamber, 4 1s a concrete wall, 5 is a collimator.

Card 6/7
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A Multichannel Pair y-Spectrometer. II. Description of g l2-channel
Spectrometer

6 is a diaphragm, 7 ig a clearing magnet which removes
e.ectrors and positrons from the beam, 8 is an additional
screen, 9 1is the convertor and 10 is the spectrometer
electro magnet. Fig.8 shows a typical result obtained for
the energy spectrum of Y-quanta from neutral W-meson decays.
The mesons were produced by 660 MeVv protons at a carbon targe
The spectra are measured at an angle of 180-0° to the direct-
lon of motion of the protons, G.P.Zorin, B.A.KrasnovidovyL.
A.Fadeyev and G.N.Stepanov are thanked for their assistance.
There are 8 figures, 4 tables ang 7 Soviet references,

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United
Institute for Nuclear Studies)

SUBMITTED: December 27, 1957,
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TITLE: A Mothod for the Measurement of the Ratio of Pulse ili -it.
' (Metod izmereniya otnosheniya amplitud impul'sov)

PERIODICAL: Pribory i tekhnika eksperimenta, 1953, Nr 1, ; 138 (U33R’

ABSTRACT: In experimental nuclear physicsg it is sometin:s neru“eu?y
to measure the ratis of imilse heights of coincident .l
This problem may be solved by means of the apparatus suows
diagrammatically in Fig 1, Short pulses whse heirhts are

u, and ug are applied to the two inputbts and the confanzoer:

Ca and CB are charged to roughly the same valuss tirrath
the two diodes and then begin to discharge thr>urn R an’d

«

Rb . Assuming that RaCa and RUCE are btoth equinl To

8]
=

-t
.-

all

RC and that the latter time counstant is much greater o
ndelnae:

pulse length one finds that the voltages acros> CLe o
will fall off exponentially with a time constart enual
These voltages are applied to two pualse height ﬂ;scer;
with the same threshold E . The voltages across tho
sers will be equal to the threshold voltage at 1 ‘*f“P“
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A Method for the Measuresent of the Ratis of Pulse Hei- oo
t and tb so that

a
t t
_ ,_ a _ _ S
E = ua exn 7 = us exp R

This is illustrated in Fig 2, The differcnc: betweer ¢
times when the voltages are across the two condensers baaon
equal to the threshold of the discriminators is tien -1

Qe
.

t, -~ tg = RC log(ua/us) .

It follows that the logarithm of the ratio of ti» _ulse
heights is proportional to the time difference a d trus .7
be determined using one of the well-<nown tine Interval
analyzers. The method was suggested in 1955 ani wus re 5ounsd

Card 2/3
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t of the Ratio of Palse Heizhgs
at the All-Union Con ;
figures,

SUBMITTED: January 31, 1457,

A Method for the Measuremen

ference ralyz i > :
1 or Analyzers in 1957, Dise g
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Vasil'yev, 5. Ya., Usatiy, A. F., 5CV/20-125-%-11 /5"
Lazurkin, Yu. S., Markov, A, A

Measurerent of the Luminescence and Darkening »f 3lass During
tre Process of Thelr Irradiaticn in a uclear Reactor
(Izmereniye lyuminestsentsii i potemneniya stekol v protsesee
ikh oblucheniya v yadarnom reak:ore)

Doklady Akademii nauk S33R, 1959, Vol 125, Nr A,
pp 1719-1222 (1S3R)

The present paper is intended to work cut the ronstructicn of
device for the simultaneous measurement of the luminescence
and darkéning of transparent maeterials in 8 nuclear reacter
and to deal with the carrying out of experiments by means of
this apparrtus. The usefulness of parallel measurements of
the yield of the luminescence and of the darkening of the
sample may be seen from the close connection between these
phenomena during irradiation. The device consists of an
aluminum tube »f 5 m length and 60 mm diameter, inside of
which two tubes of the darkening tract {polished inside) and
one polished tube of the luminescence tract werae fittea.
Further details of the apparatus Are described. Luminescence
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Mesasurement of the Luminescence and Darkening of SCV/20-125-9-117"1
Glass During the Process cf Their Irrad:ation in a Nuclear Reactior

and darkening were measured 1n the perpendicular, dry, channe}
of 65 mm (with externai water-cooling) of the experimentnl
reactor YVR. In this reantor ordinary water is used as
moderator and coolant The channel wna near the nctlive zone
of the reactor. %y variation of the power of the renct-r
various values are obtnined fcr the differentiaml dose In the
case of all experiments temperature remained below 315C  The
samples conasisted of 10 mm thick disks with a diameter of
20 mm. The following quantities were mensured by remote contre
a) the brightness of luminescence and its time dependence at
various differential doses. b) The darkening of the samples
and their time dependence at various differenttal doses
e¢) Measurement of darkening after irradiation was stopred
Measurements were carried out on various types of quartz,
pyrex glass, cerium glass, polymethylmethacrylate, nnd
polystyrene. In the case of nll quartz samplen, the relati-n
B = AP holds up to a differential dose of P - 2000 rad/sec,
where [5denotes the specific brightness coefficient of
luminescence. In the case of polymethylmethacrylote and

Card 2/3 polystyrene the brightness of luminescence increases with progressin
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Measurement of the Luminescence and Darkening of SOV/20-125-5.41 /&
Glass During the Process of Their Irradiation in a2 Nuclesr Reactor

time and increasing integral dose. The optical density D for
some dozens of minutes remains on the equilibrium lavel, the
amount of which depends on the differential dose, and changes
only little with an increase of the integral doss. The
measurements carried out in the course of this investigation
are only the first part -f a series of measurements which

is planned. There are ? figures and 2 Soviet references

PRESENTED : January 8, 1959, by A. P. Aleksandrov, Academician
SUBMITTED: September 23, 1958
Card 3/3
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MARKOV, A. A., DYAKOV Yu. Ye., SAKALYAN, K., and SHEBESHTEN, B.

"Impulse Scaling Circuit Using new System with Multiple Equliibrlum
States"

{
Joint Institute of Nuclear Reseach, Dubna, USSR.

report submitted for the IAEA conf. on Nuclear Electronics. Belgrade, Yugosiavia
15-20 May 1961
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ALt .";urkr,-v, AsA.

TiThe: vif'fercice measurements in multichaannel spectrometers

ro 2o oICA\L: Pribory 1 tekihnika c¢ksperiwmenta, no.3, 1962, 30-35

TIXT: 1t is oilnted out that low-intensity photopecaxs at low
cier.ics may becouwce nasaed by the Comnton distributions belonging
to nighier cnerygy (.otopealks.  Such photopeaks can be separated by

subtraectin; from the overall spectrum the high-encrgy comnonents.
The nresent autnor gives a general description of a procedure
whereby this may be done (semi-automatically) in practice. Thus,
once the wain reaws ia the spectrum under investigation have bceen
identiflicd, pure sources are introduced in place of the speciiien
under investigation and their spectra subtracted from the original
spectrum. Jacikground and statistical errors must be taken into
account in such proccdures and the author gives a general analysis
of them. The discussion is concerned both with amplitude analysers
and time selectors. o experimental results are reported.

SUeMITTED: June 13, 1961

Card 1/1

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032429014-4

SERAREE A D B S R R

5/120/62/000/006/019/029

E140/8435
AUTHORS: Levin, G.L,, ugrkov._A,A,, Plakhov, A.G,, Smolkin, G,Y
Sofiyev, G.N., Stepanov, G.N., Shapkin, V.V,
TITLE: Line and frame scanning generator for electron-optical

image intensifiers
PERIODICAL: Pribory i tekhnika eksperimenta, no.6, 1962, 100-106

The system permits Spectral analysis of dynamic processes with
time resolution in the range 5 x 10-° to 1,25 x 10-5 sec,

A five-atage intensifier is used. Free-running and triggered
versions are used, the latter to reduce background noise where
necessary, There are 6 figures. i

ASSOCIATION: Institut atomnoy energii AN SSSR
(Institute of Atomic Energy AS USSR)

SUBMITTED: January 25, 1962
Card 1/1
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MARKOV, A.A.

Difference measurements in multichannel spectrometers., Prib, i
tekh, eksp. 7 nc.3:30-35 My-Je ‘62, (MIRA 16:7)
(Optical measurements) (Spectrometer)
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ACC NRi ARPO17T791 SOURCE CODE: UR/0058/66/000/00L/A0i/AGkK

AUTHOR: Markov, A. A.

<7
TITIE: Colncidences of arbitrary multiplicity \/j
SOURCE: Ref. zh. Fizika, Abs. 1A397

REF SOURCE: Tr. 6-y Nauchno-tekhn. konferentsii po yadern. radioelektron. I. 2. M.,
Atomizdat, 1965, B2-51 : S

TOPIC TAGS: coincidence circuit, nuclear radiation, radiation measuremert

ABSTRACT: The author considers one case that is frequently encountered in the prac-
tice of.mggsnxgmgnL_gi;nng;ggz_zgﬁ;g&;ggl_when it is necessary to register coinciden
of arbitrary multiplicity from several (m) pickups. 1In this case all the signals
entering the m inputs must be divided into two groups: a) noncoinciding and b, coin
ciding, for at least two arbitrary inputs. Depending on the purpose of the system,
it is necessary to ensure in it measurement of either only such signals when arbitra
coincidence took place, or, to the contrary, signals which do not coincide. Several
practical examples of measurement of nuclear radiation are presented, in wvwhich it is
necessary to have such a coincidence registration system. Different metnods of con-
struction of such systems are analyzed. A method of constructing a system of this
type, which appears to be the simplest, is descrited. M. L. [Translation of abstra

SUB CODE: 18, 09
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ACC NR:  ARGO1TR07 T T SOURCE CODE: UR/0058/65/000/012/A03k/A03h -

SR
AUTHOI ¢ Hnr}'ov,rl\. . =
TITLE: Cnlibration and stabilization of slope and shift of an amplitude character-
istic

SOURCE: Kef. zh. Fizika, Abe. 12A323

RFr GOUKCE: Tr. 6-y Nauchno-tekhn. konferentsii po yadern. radioelektron. T. 1. M.,
Avomizdat, 19Gh, §1-89

TOPIC TAGSG: coding, pulse amplitude, pulse amplifier, pulbe height analyzer, auto-
mntic stabilization equipment

{ ABSTRACT: Metlhods are considered for calibrating and stabilizing the slope and shift
of the amplitude characteristic of converters of ap input quantity inio A unitexy .4
code. Qﬂl is noted that the gain calibration error of a proportional amplifier can I

! be dcrronned by determining the gain from the measured ratio of increments of the

‘ input and output quantities. To stabilize the gain, it is proposed to apply to an '

i auxiliary control input of the amplifier an error-signal voltage equal to the differ- !

ence between the actual pulse amplitude and a standard signal converted from a pulse

into a slowly varying voltage. In the case of a linear pulse-height discriminator
with a characteristic shifted relative to zero, the stabilization of the shift can
also be attained by means of a circuit that compares the output voltage pulse with

a reference voltage. The slope of the characteristic can be stabilized with a cir-

:( Card 1/2 . o ) e o 1
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cuit that compares the difference of two ouiput signals. Corresponding calculation
formulas are presented. G. K. [Translation of abstract]

|
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|

Card 2/ 2 ."‘/f‘/;

A = e

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"



IR RN T R YA

' X

o0 ® o0 O
¥ 15!
[T1] 1 e ——

ool | 154d ik
..: ’:‘:’m‘ Qu R.‘ ST T T eencany

s FAWIsTAY Wbl)

Phetnmetry of Jet - Vieihle Aetre n ’, /‘

o, x‘ A’ © JaR2. Faiinrtinn Method in
o0 .| ~ R N T Ty T, ) Maghoy o phs Hewdie de & towd des (1)
o0 ¢ Nesesmes, L NNKE VPP AU AN "Mared 11, 1USA Kuglsh Abapaed .00
P Laboratiry oxperiments and & companson of the results of previous l.o®
e oharrvers show that antinction methods arc the mont suitable for measuring : °
00 23 the rightness of the milky way, night sky. and the like, and also for faint -eo
00 4:° variable stars with rapid fuctuations. The apparatus of Wawilow [see -0
oo 2, Almtract 4PR9 (1938)] 1 simpie and accurnte | Dhtailed tahine appear 00
Ty i I te Murestan it Tl aittie aleit ives paveanihone e e heny vl i ®®
o0 al” applving the msthint 19 AsRORINY, o e taa. e I-.I'..‘:\ ! .00
P 1
2®®

o0
o0 9
[ 1 ¥
o0 »
[ 1 N

w1} @V EVa
"
[
[ ]

a
[
[

oB1ALLVBSK AL LiTenatvet (LAVMPKATIOD

APPROVE :
D FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"




"APPROVED FOR R
EL!EASE Q?(;:‘l.-9/2001 CIA-RDP86-00513R001032420
O R s SR A 014-4

2 e AR S SR R R B L 2O

KARKOV L(\MMUL w W—r«ﬂf L\)
nekotorykh glgorifrm ativnykh siste . DiAi,
vh algorifmov ¥ teorii assotsiativnykh

Nevozmozhnost‘
5
vursivnykh ormul.

5 (1947)» 587-5290. Nevozmnzhnos

sisten., 11 DAN, 58(1947), 353-256. 0 T

DAL, 58(19L7), 1801-i892. On the rerresenta

functions. Matew. SbB. 4(46),(1‘38). On the determinal on of thc numier of

rocts of an aleebraic equation gituated in v given gorain., Mate . SE., 7'49
LAk, 31(1041), 290202,

(195@), -6, 0O gvobodnykh topologicheskikh grup~akh.

S0: Mathematics in th
edited by Kurosh, A. G.

Markushevich, A, L,
Rashevskiy, F. K.
Moscru—Leningrad, 1948

jvely defi.nite

e U3Sh., 1917-1947
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HMARKOV, A.A, Continued

0 sushchestvovanii periodicheskikh svyaznyih tovologichegkikh grur-. Tan, sc-. maten.,

8 (1944), 225-232

0 bezuslovno zamknutykh mnozhestvakh, Dan, 44 (1944), 19 -197.

Nekotoryye teoremy ob abelevykh mnozhestvakh., Dan, 1 (1036), 209-302.

0 sushchestvovanii intepral'nogo ivarianta. Dan, 17 (1937), 455-458.

On mean values and exterior densities. Matem sb., 4 (46), (1038), 165-191.

0 svobodnykh topologicheskikh grupnakh, IAN, ser. -atem., 9 (]QSAS, 3-64.
Arifmeticheskaya kharaekterizatsiya trigononet i -heskikh rolino ov. L., Trudy Vtorogo
Vsesoyuzn, matem. S"ezda, T. 2 (1936), 202-20¢,

Sur les mouvements presque per.odiques. C-R. Acad. Sei. 1E° (1@28), 732-735.

Sur une propriete generale des enscrbles 7ini-aux de Birkhoff. C.R. Acad. Sei.. 173 (1971)
823-825,

Stabilitat im Liapoui.offschen Sinne und Frst periodizi‘nt. Ma'h. 2., *6 (1°31), 7.8-732.
Pochti periodichuost' i Garmonizuemost'. L., Trudy vtoropo Vesesoyuzn. 'ster, SPrlLA,

T. 2 (1936), 227-231,

0 sushchestvovanii integral'nogo invarianta Dan, 17 (1937), 455-458.

Uber eine Minimumelgenschaf't de: Schroding.rschen Wellengrupren. L. . Phys., 42 (19°7),
637-640.

Ob odroy zadache na ekstremw.. Novocherkassk, Izv. Sev.-Kavk, industr. in-ta, 1 (15),
(1935), 59-62.

Chto takoye gladkaya poverkhnost', L., Ucher . zap. un-t-, sor, mater 10 (1040), 27-79,
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MARKOV, A, A,
Mbr,, Mathematics Inst. im. V. A. Steklov, Dept. Physico-Math, Si., 4.5,

"On Unconditionally Closed Sets,” Dok. AN, 44, No. 5, 1944

"The Impossibility of Some Alyorisms in the Theory of Associative SystemsfII" IBId.,
bok, AN, 55, No, 7, 1947

"Kepresentation of Lecursive Functions,” 1z. Ak. Nauk SSSK, Ser
1949

. Matemat, 13, ~o, 5,
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MABROV, A.A.

IO Y SR

[Principles of the algebraic theory of braids] Osnovy elgebraiche-
skol teorii kos. Axademiia nauk SSSB, Moscow-leningrad, 1945. 53 p.
(Geometry, Differential--Projective) (MLRs 7:8)
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AMarkoff, A. A, Vasistion principles in the theory of plas-
- “Appl. Math. Mech. [Akad. Nauk SSoR.-Prikl.
- Mat. Mech.] 13,339 350-(1947). - (Russian. English
7 ~gnmmary) L v
~z-.-The author proves three minimum principles conosrning . .
" the veledity ficld in an incompressible perfectly plastic solid T
- which obeyas the stress-strain relation of von Mises. The -~
o simplest of these principles is concerned with the case where * - 7 -
= the velocities are prescribied on the surface subjeet, of course, ]
_ to the condition that_the surface integral of the normal e
AR velacity componcant vanishes. 1f-the velogity strain s de- - Co !
5 77 - noted by e and if E=(eei)), the minimum principle in
) " .- question-can be formulated as follows: among all velocity
"o distributions which satisfy the boundary conditions and the
‘P’ equation of incompressibility,- the actuat distribution fur-
N4 nishes the smallest vatue, for the volume integral of the
c 7 iavoriant E.The author's other mininann principles are o
L= . concerned with the cases where (a) the stresses are given - L - ' Pk
s : " on the surface or (b) the tangential stresses and the normal ) ST » o :
~ velocity:: The minimum principles: are used to establishi '
.. uniqueness of the stresses in the interior (1o within an‘arbi-
- - wrary constant hydrostatic pressure), [The author assimes - R ' -
tacitly that the beundary conditicns assure plastic behavior . © 0 B
.- - throughout the body. In many practicaily important cases - .
" (e.g., indentation problems) this assumption i3 not justifed. Y,
: e W. Prager (Providence, R. L)

’"'“""“""":’7?'_ﬁ‘._ﬁ.‘x.'?"?niucal;nevzews,*’1946.‘ Vol'9, " No. 2 G T T s
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_Markoff, A, _On the impossibility of cortain algorithms in -
\ the theory of nssoclative systems, C. K. (Doklady) .
Acad. Sci. URSS (N.S.) 55, 583-586 (1947).
Two theorems on recursive unsolvabiiity in associative |
7 Bystems with a finite set of generators and relations are:
- - statedi-and ~roved in outline, Theorsm 1. asserts the un- b
' solvalility « the word (identity) problem and is identical ;
" with a theo ein of E. L. Post [sce the preceding review]. |
~ - The method of proof ia essentially similar _rnaking use of : R

CMARKOA LT T e

~+ anearier result of Post [ Amer. J. Math. 68, 197-215 (1943); - e
“these Rev. 4, 2097 and. Rosser's combinatorial logic [Ann, ©
- of Math. (2) 38,-127-150 {1935)) Theorem 2 states that <
an associative system can be constructed in which the word
- : " problem is s6tvable but the division problem is unsolvable, :
T .. ie, the question -whether_XQ¢»R_has_a -solution-in- the— - -
T ' system for any given Q and R. Let'd be a finite alphabet

- and Gy G/ (i=1,2, -, m)-words in it such that the word_
= problemis unsolvable under the one-way substitution laws
- = MG P—PG/ for any word P*[Post, op. ¢it. (1943)]. Then
“a system”for theorem 2 is obtained by adding - the new
“letters d; f; e; to_ the alphabet and taking as relations -
eiferfe;; eGiatrar Gy, eGAdeGd (azd, i=1, - -+, m).
S ) ; M. H. 4, Newman {Manchester). . A

S souren: - tathematical Reviews, - = Vol g No.jg.c oo
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i - Doklady Akad. Nauk 835R (N.S.) 57, 53—
e 542(1947). (Russian) . : St
iminant 1 be calied “adniissibie” If {X,, X -, X,

Jrmatrices expressible as products of X'z is denoted by

i (in the sense of Church-Kleene-Turing) for deciding whether,
{...given two finite sets, X, Xy, ++-, X, and Vwh, ..., v,

4 of admissible s-matrices, the

- “{corolfary) all the ¥'s, and ali X's but ont, can be chusen
- :and fixed, 5o that the question remains undecidable when
i the remdining X varies; the number g can here be 2, and p
“;xan aldo be chosen independent of n. ]

"t Prooi, By a theorem of E. L. Past [Bull. Amer. Maih,
1 Soc. 82, 264-268 -(1544); these Rev. 7, }m:\‘_} 1!\(;&: iy ny
‘i algorithm for deciding whether, piven o pairs, Giy Gy of
A worda' in. two etters, @ and b, there existe an identity
4 GGy G =GR G, -« Gt and Post’s proof shows that
Calbthe @s and all but one of the G5 can be ¢b <o that

varies. The two mutsices

fav, A, bfx;’_cefisjn {nsofuble preblems concersing
LLgrEQy, A, £

y‘ *
Let a square matrix with integers aa dlements and de’é% )
~|.-1a finite set of admissible n-matrices, the semi-group of off

- 8(X3, Xy, +++, X,). Theorem 1. 3 r24 there is no algarith

i _ , sets S(X, Xv-+¢, X,) and -
I8V Yo' o0, ¥ have a common member, -Myreover

- d o N . P <y
" the questor is st undecidable when the remaluing G

1948, Yol

CIA-RDP86-00513R001032420014-4

RS ARMAERAERE

A A )
A=1p 1} =0y .
generate a free serhi-group {4, 8) []. Nielsen, Danske
© Vid. Selsk. Math.-Fys. Medd. 5, co. 12 {1924)7. Hence the
question: whether, given b pairs of matrices 2y, Z}, vach
equal 10 4 or B, there exists a 1elation 0z, =172, is
“umdecidable; or, what s the same, the question whother
-some [[{2i,+23) is in S(A+A4, B+B), where -+ denotes.
the direct sum ($-matrix), “This proves the case n=4, and |
the extenision to >4 s bdvlal,. - - - - ) !
Tporent 2. 1F w4 there ds b dlgbﬂ&m‘ﬁ fot deciding
whether, ghvew ddinissible B-iitdtHies Yo Xy oo, X, and
Yo Y, oo Vo, the set S, Xy, oo, X)) an(! Bie additive
gioup L(¥y, ¥y, - 0o, ¥} geherate by the 375, nave a
comgion member. All the ¥'s, and ali the X’s but one, can
be fixed Ceurollary 13; or all the X's cars be fixed [roroliary
2); and the question s 5till underidable whe the Totmai 1ing
X, or the ¥'s, vary, {Here g van be §, and p fislopendent
of 1) ‘This is proved similarly, by taking 14, V. ,3';, Yt

- e ,;' . .
be the four funatiice: P = E,, 1 B,y where £, Hs 1 i

o npdtion {r,3) and O eleewhiore, Then L{¥, Vs Vi, 1) con-

stodfy 4 alf satrices Z+Z (2 admissible}, . . |
S Dol s fo MU 4. Newinan {Manchester),

- ' A I Vi l
T S !
Bee 5 VAR
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. Markov, A. The impossibliity of cestaln algorithma in the
& ezzociative systerns, I Doklady Akad. Nauk |
" SSSR (N.S.) 58, 353-356 {1947), = (Russian) e
The first part of the paper is concerned with sharpening
the author's theorems 1 and 2 [same Doklady .(N.S.; 55,
583-586 (1947); these Rev. 8, 5587 on-the unsolvability of
" . theword problem in associative systems [demi-groups, Thies :
systems], and on the unsolvability of the division problem ! ,
. has X Q>R asolution for given-@ and - R? respectively. .
"¢ (Notations: X +¥-means that word X may be replaced by | ) o
! word ¥, X LY means X +¥ and Y |X, X++»¥ means that | ’ i
| PXQLPYQ for sny. Pand Q) (A) A system may have a!

: . L
. . ' i
N ; IR TN
g s . N A

i golvahle word problem and solvable-left-division problem, |~ -~ ‘
_ e i bqt unsolvable right-division problem, XHyeR; and here . s ,d, .
1 oureps ttvomstisel hevims, 57, W1 P w7 o ot
b : ; e e i
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_ . {Russian} " |
8. C Kleene
" function of_ #
~ where P
“patural num
- [Math. Aan,.

“ such that all

" present note tl
‘a necessary a
function Pix)
takes every 1
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Markov, A, ¢
. Ald

and Q _
bdr 3 such: that X holds, or 0-if there s none

- *universal”™ prj
¥eneral recurst

I

' ‘suitable choicelof primitive recursive
- * Math. Soc. 53, 41-73 (1

tH:
j@' Be universal, in the above sense,

- Yathératical Reviews| -

n the representation of recursive functions.
. Nauk SSSR \N.S.) 58, T891-T892 (1547).

riables can be represented in the form

Py Qe ot k) =0,

are primitive recursive, and py-Xis the least
112, 727~742 {1936)]; and (B) that a fincd
imitive recursive function P can be found,
vé functions are obtained by
Qin (1) {Trans. Amer.
943); these Rev. 4, 1267 In the’
is announced [without proof] that

e theorem
sufficient condition for a primitive recursive
iz that it
mber as value an infinity of times. .
M. H A Newman. (b

e

ural nu
S anchester). |

A
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fras proved (A That every general recursive — T
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.y Markov A,

A Libianaye Trudy
=0 Funicell Nalmene

‘Nulya. [Selected Papers on Lo
the Theory of Fu

- OGIZ, Moscow-Lemngrad, 1048,
* " Contains a biography and notes

po‘feoril‘:ﬂepxéﬁﬁyﬁ’> Ty -

netions Deviating Least from ero -

by N, 1. Ablezefs

o Uklonyayustibsya ot - : I
ntinued Fractions and "7 o o 1
3
1

4 ppo
. Ahiezer, .

APPROVED FOR RELEASE: 09/19/2001

CIA-RDP86-00513R001032420014-4"



"APPROV
ED FOR RELEASE: 09/19/2001 CIA-RDP86- 00513R001032420014 4

AT R R
R T Py B e T it M

MARKOV, A-A-

e o e

S -Markov A A On the dependence o! nlom Béron the ST -
- -’W of the lzvestiya . . <
at. 12, 569 -570 (1948) o

A _ " Akad. Nauk SSSR. Ser. M
e o , (Russmn) . o
ol T ‘- Simplification of the  system of axioms. for set-theory ’
SRR = given by Bernays U Symbolic Logic 2, 6517 (1937)] sndi- -
tency of -the Continuum B

" ‘modified by Gtdel [The Consis'
- Hypothesis, Princeton University Press, Princeton, N. 3!

: »194_0;thcse Rev. 2, 66] A. Heytmg (Amsberdam) HRNEEE

Lo el ]
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S

ai b A. A On the reprosentation of recursive fume- - -
4 "B Arvustiya Akad. Nauk SSSR. Ser. Mat. W=
) -'ﬁ!ﬂ%ﬂ.f (Russian): =777 oo E L
o This paper gives a detailed proof that a necessary and
sufficient cotiBition that a primitive recursive function P(x) .
i be such that every recursive function of u variables can be
ST represented, for suitable primitive recursive Q, in the form
fro e e Py Qe o ey %a 9) =0) is that P(¥) take cveéry natural
DT Salkten jiald A

{ number as value jpfinitely many times. This result was
|announcéd eaclier (Doklady Akad. Nauk SSSR (N.S) 8. -
~{ 1891-1892 (1947); these Rev. 9, 403]. The sufficiency part - -
{ is constructive in terms of certain results of Kleene's [eited @ . -
| in'the above-mentioned review]; the necessity proof is non. -
| constructive, but has a weakened constructive counterpart.

S b - AL B- Curry (State 99!!’;‘;’39';2“7)ii.":-. 3 = , Lo

oy

L ;&:thémdﬁéel Reviows, f-“lvcl“. -
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At g ahey thn
L

o [ffarkon, A4, ‘ff?fee papers o topologleal groups: 1. On
R - nce of parlodic connected topological groups. -
R 1. On {zee:topqloglcal groups. 1L Gn‘mwndiﬁonaxlily o
¢ closed sets. Amer. Math. Soc. Translation no. 30, 120 -
oppi(1950). .o, rwneationno. 30, 12
| .. Tranalated from Iavestiya Akad. Nauk SSSR. Ser. Mat.
V - y R ' { \ . Mat. .
| B 250232 (1944); 9, 3-64 (1945); Mat. Sbormik (N.S)
ST 18(60), 3-28 (1946); these Rev. 7,7, 412, - -

T e T,

R Ly s
R
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MARKOV, A. A, 1217175
USSR/Mathematics - Approximations Jul/Aug 51

"Ideas of P. L. Chebyshev and A. A. Markov in the
Theory of Limit Magnitudes of Integrals and Their
Further Development,” M. G. Kreyn, P. G. Rekhtman

"Uspekh Matemat Nauk" Vol VI, No 4 (44}, pr 2-120

Discusses fundamental theorem concerning positive se-
quences, max mass, main properties of Chebyshev'-
system of functions, canonical representations cof a
positive sequence, existence of the main representa-
tions, motion of the masses of canonical representa-
tions, mech quadratures and soln of an extremal prob-
lem, Chebyshev-Markov inequalities, case of infinite
integral, the phi-psi problem of Markov, and a min
problem.

191T75

T AR A e 2R
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In suppont of the claun that this. gives a satisfactory

: o Markov A.A; The theory of algnngh X

. ﬁﬁg?ﬁ%ﬁf&?, V. 38, B 176-189,  Izdat,

) ' The author considers that the Church- Klem&xurmg
ﬂleory of computability touches the idea of "algorithim' so

‘indirectly as to make an independent development desirable.
'After sornewhat lengthy pre!iminarics (e.g. definition of an
Maccurrence” of one word in another) an “algorithm % in

" normal forn" is defined as fellows Itis (oris detﬂrmmcd by)
ist of mstmctu.ma in one of the forms.

Trudy Mat. "
Akad, Nauk
Moscow, 1951, {Russian)” 20 rublea ™

meaning of “algorithm” it is aszerted that (1) every algo- —
nthm 91 in the rather vague sense of ordmarj mathematics,
-is equivalent to some normal algorithm 9, ie. applied t0
any given word X, T terminates if and only if ¥ does, and
' then TUX)=%(X): (2) various specified combinations of
normal algoritims (iteration, juxtaposition of results, etc.)
are equivalent to nonmal algorithms; (3} a “universal normal
_algorithm'' U exists such that, if the instsuctions specifvirg.
% arc combined in an obvious way {with spacing symbols)
into & single werd 9%, W(H*P) = H(P) (if cither exists, AP

~Pa(}. or Pv-v'Q.
‘where Pand Q are words in some alphabet; eitheror both

of P or Q may be the empty word {i.e. abscnt) Thus eb—ba - o

denotmg mere juxtaposition). Ne indications of the proo{s' i

is the “signaturc" of the algorithm H. A normal algorithm”
-*seH-applicable” if its application to its own signature

;algorithm to’a given_word X, take the first instruction in
eft-hand sideoccits in-X {the empty word

,n:sult ia iI(X)

APPROVED FOR RELEASE: 09/19/2001

‘ot :and after cvery]etter) and replace ‘the first= . -
‘occurrence of P by Q. If there is a dot after the arrow this |
‘ends the process; it not, apply ¥ in the same way to the =
*.resulting word; and 50 on. lf the process tcrmmates the ﬁnal S

!or mstthose ordsth tar slgnaturcaofnon—self—app,uab]e' -

CIA-RDP86-00513R001032420014-4"

are given, The word %%, translated into a 2-letter alpliabet,

smijates.-Thereis no normal algorithn Which terminates
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BPRREREINANS S

e “normal algomhms (proved by thc usua} C«mor-ty,e argu-

T e s ment). It follows by familiar arguments that thi' ‘range of

B ‘ - U (above) ia not discernible, i.e. there is no normal algorithm
3o i AR - ¥ that terminatas for-every X and is such that #(X) is the

empty word if and only if U terminates when applicd to X.
Jn_spite of his initial references. the author. makes no_

5 -7 mention of the question that will oceur to every reader:

R 2r e, -0 what 49 relation between “normal algorithms” and com-

¥ C R " “putability & Ia Church-Kleene-Turing? It is obvious that

T - normal algorithms can ‘be programmed on- a computing

o " ‘miachine, indeed they'tscmble instruction-tables for existing

oo oot oz machines a good deal more closely than do the tables for :

e * “Turing's original “papér” machine [Proc. London Math. )
Ll Saeit{2) 42;»230—265—{1936)}‘ The strong-resemblance-bea-— - - oo
. twecn the general course of this theory and Turing’s {op. - :

|t 1 makes it likely that, there is full cquw.ﬂmce M :hnt BT

b R B L R

,,__
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s - Markoey. A On an unsolvable problem com.emln ma-
. ;_:{E-Q%T"Dokhdy Akad. Nauk S55R (N.S.) 78, 1089—1()95
(1951). (Russian)

- The- {ollowing-theorem is pro»ul I n>6 a:-et of 103 :
SR -rowed-square matrices Uy witlrrationil integraf elehents -
S5 can be found; such that'the problem of deciding’ whetherany 00

~ - given integral matrix U of the same size is expressible asa
" - . hBnite product TTU;, is unsolvable (in the usual sease, that
) no 4lgonthm or machine routine exists). The proof, which
is given in {ull, depends on an carlicr unsolvability theorem .
of the author on matrices {same Doklady 57, 539-542
== oo (1947); these Rev: @, 2217 The transformation of the one~:
problem into the other depends on ingenious but elementary
- algebra. The author believes that the nimber 102 can prob-
-ably be lowered. - M. H, 4. Newvman (Manchester). ~

§

uross _Mathematiogl Reviews, .

Vo113 Ne
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MARKOV, A. A.

"Impossibility of Certain Algerisms in the Thesnry of Associat!ve Suvs-2ns

Dok. Afl, Vel. 78, He. @, 1151
Discusses following proeliems which arise in s*dy ~f associative sved g 000 oo

by finite systems of relaticns in givesn algebra A:  isomorphy, unity, migueness,
recognition of groups, inclusiveness in group, recognition of subgreup, and meta-
problem of identity. Flnds for each letter A contalning more than ~ letters oacl
of the above problems in unsolvable: The sought-for algorithm in this provior

is impossible. Submittted 4 Jan °1 by Acad I. M. Yinogradow
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Usp. mat. nauk 7 Wo. o, 17 52,

Development of algebra.
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USSR Mathematics - Algorithm Theory 21 May 53

"strengthening the Theorem of Reduction (Adduc-
tion) in the Theory of Klgorithms,” N. M. Negornyy

DAN SSSR, Vol 90, No 3, pp 341-342

Strengthens the theorem given b&'ﬁ. A. Markov

(Trudy Matemat In-ta imeni Steklova, 38 (1951))es

a consequence of the theorem on algorithm reduction.
This theorem states that each normal algorithm over

algorithm A is equivalent relative to A to a certain
pormal algorithm in the alphabet A cup (a,b), where

a and b are letters not belonging in A. The

260175

theorem permits one to reduce any normal algorithm
over alphabet A to an equivalent, relative to A,
normal algorithm in e o_letter expansion of al-
phabet A. Acknowledges ‘attention of Prof A. A.
Markov. Presented by Acad V. I. Smirnov 18 Mar 53.
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WARKCY, A. A

uoort /MATREEIRTICS - inequiascies 11 wau oo

"Generalization of,lnequalities of S. N. Bernshtey
apd A. A. Markov,” N. K. Bari

DAN SSSR, Vol 90, No 5, pp 701-702 a83

Sub ject inequalities and those of A. Zygmund ere
widely used in studying the best approximetions
of a function by means of trigonometric polyno-
mials and also in jnvestigating convergence anc
summability of Fourier series and their con-
joints; however, ip order to utilize these in-
equalities one must know what properties are
possessed by the considered function on an inter-

val of length 2w, which means that, if the
260T76

function's behavior 1s investigated on an inter-
val [E,§7of length less than 2n, the corre-
sponding theorems lose some force. Generalize

3 theorews apropos of this case. Presented by
Acad A. N. Kolmogorov.
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AUTHOR: Markov, A.A.. Corresponding Member of the AN USSR 30-6-3/37

———

TITLE: Mathematical Logic and Determination Mathematics (Matemati-
cheskaya logika i vychislitel' naya ma tematika)

PERIODICAL: Vestnik Akademii Nauk SSSR, 1957; Vol.27, Nr 8, pp.24-25 (USSR)

ABSTRACT: The suthor at first gives explanatory specifioations on the
reciprocal connection between the two fields of science
mentioned above. One of the basic methods of methematical

logic is the construction of proof. Formulating of the axioms
and theorems is, by making use€ of a special system of sym-
bolios, represented by the usual formulae. After concrete
speoifioations on the "method of determination” the author
gives an example for one of these possibilities (in form of
an equation proof, see page 22). In conclusion the author
deals with algorithms and underlines their great importance
in mathematical logio. An important task is imposed upon
mathematical logics with respect to the programmatical
working through of the further development of electron compu-
tation machines. It may be expeoted that the attitude towards

Card 1/2
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Mathematical Logic and Determination Mathematics

will have a stimlating effect on one of the

these problems
mathematical logic, the algorithm

most important fields of
theory.

AVAILABLE: Library of Congress
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ATTHOK: YARECY, A.A. Corresponding Member Acad. 3ec. USSR TR 1

TIJLE:s On the Inversion Crmplexity of Furction o000 L2 b orcusoeiin-
noy slozhrncsti sister “unktsiyr)

,

PERIUJICAL: Doklady Akad.Ncuk, BSSR, 1657, Vol i e Ay T (U.5R)

ABSTRACT: Generelizing E.N. “ilkert's investigations 4efe 2 °omoornin
[ &1 L
the inversion complexity of a Toolean f.re*icrn the auth.r con-
siders the inversion complexity Inv {f1,---,fm> 2f e syston

f1,...,f of r Roolean functions «f n nr,~ merts.
n

An

41PN .
Let the maximum Inv (f1,..fm) of the 7 1ifrorent sys.ems
foaeeenf de I(n,n). fren it is: 1. I(n.*Y = +d . m+tY) and

2. I(n,m) = 9(n) for =1 . Hfere o(r) is the sza’iest ra-

tural number y for which it holda r <> , and :;d r) 1is the
integer of least distance tor which is not great.r than o
If rarticularly it is = = 1, then it is

Inv(f) = pd (D(a2t{f}}) ,
whereby it is 0 € Alt(f)< n+1 nd the symlcl Alt ) is de-
fined by certain alt-rnating chains. There are [ relcTences

Card 1/2
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On the Inversion Complexity of Function Cratens Tt
1 of which is Slavic.

ASSUCIATION; Mathematics Institute imeni V. A. Steklov, Acad. Se. UBSR
(Matematichegkiy institut im. V. A, Steklova Akmdemil nauk SSSR)

SUBMITTED: fay, 17, 1957
AVAILABLE: Library of Congress
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Problems Connected With the Construction (Cont.) Sov/1707

three maln parts: I. The General Theory of Algorlthms and Its
Application to the Theory of Assoclatlive Calculations. II. Con-
structive Mathematical Logic. III. Constructive Mathematical
Analysisy¢

TABLE OF CONTENTS:

PART I, THE GENERAL THEORY OF ALGORITHMS AND ITS
APPLICATION TO THE THEORY OF ASSOCIATIVE CALCULATIONS

Nagornyy, N.M. Certain Generallzed Concepts of a Normal Algorithm 7

Introduction 1. Definition of ' -%pe algorithms 2. Closure
of <« " =type algorittms 3. -type algorithms and normal algo-
rithms 4. ¢ -type algorithms and normal algorithms (continua-
tion) 5. Canonical ¢ -type algorithms 6. Composition of

< -type algorithms 7. Branching of < ~ -type algorithms
8. Recursion of - -type algorithms 9. -type algorithms
10. - “~type algorithms. References

Nagornyy, N.M. On the Minimum Alphabet of Algorlthms Over a
Given Alphabet 66

Card 2/5
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Detlovs, V.K. The Equivalence of Normal Algorithms and Recursive
Functions 75

I. Introduction 1. Brier History of the problem 2. Formula-
tion of fundamental theorems II. Algorithms of recursive
functions 3. Recursive functions b. The algorithms of primi-
tive recursive function 5. The algorithms of an operator of
the smallest number 6. The decldabllity partially recursive
function III. The recursiveness of algorithmic functions 7. The
device of arithmetization 8. The recursiveness of a subsitutilon
9. The recursiveness of algorithmic functions of one argument
10. The recursiveness of functions or n-arguments IV. The
equivalence of Normal and recursive algorithms 11, Normal algo-
rithms of arithmetization 12. The equlvalence of normal and
recursive algorithms. References

Orlovskiy, E.S. Certain Problems of the Theory of Algorithms 140
Introduction 1I. Construction of normal algorithms inverse to
a8 given algorithm 1, Formulation of provable theorems 2. Cor-
struction of unknown algorithms 3. Proof of theorem 2 1I. Con-
struction of a universal algorithm system 4., A universal algo-~
rithm system 5. Fundamental lemmas 6., Proof of fundamental
lemmas. References
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Problems Connected With the Construction (Cont.) SOV/1707
Tseytin, G.S. Assoclative Calculation With the Unsolvable Problem
of Equlvalence 172

) PART II. CONSTRUCTIVE MATHEMATICAL LOGIC

Vorob'yev, N.N. A New Algorithm of Deducibility 1n Constructive
Preposition Calculus 193

Introduction 1. Deduclibility from hypothesis 2. Normal
formulas 3, Deduction of conclusions 4. Properties of deduc-
tlons of conclusions 5, The ccnnection between deducible for-
mulas and deducible conclusions 6. Deducibility algorithm for
normal conclusions 7. Examples.. References

Shanin, N.A. On the Constructive Meaning of Mathematical
Reasoning 226

1. Constructive mathematical objects 2, Historical informa-
tion. Critique of S.C. Kleene's theory 3. Fundamental logico-
mathematical languages 4. Algorithms of the behavior of a con-
structive problem 5. An algorithm for deciphering elementary
formulas 6. On the meaning of supporting formulas 7. Some 1n-
formation from the constructive theory of sets 8. Certain ex-
tensicns of fundamental logicomathematical languages

Card 4/5
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Problems Connectea witn the Corstruction (Cont )

Sov/1707

PART III, CONSTRUCTIVE MATHEMATICAL ANALYSIS

« On Constructive Functions 315
Introduction 1. Recursive functions with rational values

2. Regularly converging sequences 3. Constructive real

numbers 4, Constructive 8equences of real n

umbers 5, Con-
structive funotions of a real variable, References
AVAIIABLE: Library of Congress
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AUTHO:N : Nosw Si -0,

TITLE: All-UDiUL Co;fer:n;: arn Ll
de .StVlj&)

PERIODICAL: Izvestira Aruademnii Nauk SSSK., Otie .1 i - °

>

Li-uk, 1956, Ko.Z, rr. 167-162 (USSR,

ABSTRACT: The Institute of Actomation aid Telemesr | S U
Sc. USSR (Inzti- -t AvtonuLlr i Telecer: v i A o 2
Neuk SCSR) convened in Qctober, 197 n A11 ()
Conferernce ou i tneory of relay syt ., 7 JUNEOL
tre conference wur to —valuate tr. Dowvsenl o7 0 of 1
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forrticipated in the confercice.,
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*Mpthematical logic s,d computstional mw therstics. Tr. from the Russien

Fiziko-Matematichesko Spisanie. Sofiia, Bulparia. Vol. 1, no. 3/4, 1958

Monthly list of East European Accessions (FEAI), 1C, Vol, 8, No. 6, Jun 59, Unclas
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AUTHOR: ‘\§E£591+_A._420rresponding bemter of tne acecemy of 367/23—121—2-5/i
ciences of the USSR)

TITLE: Th. Unsolubility °f the Problem of Homeomorphy (Werazreshimost
problemy gomeomorfii)

PERIODICAL: Toklady Akademii nauk SSSR, 1958, Vol 121, Nr 2, pp 218-220 (USSR)

ABSTRACT: The determination of an algorithm with the aid o7 which it can be
investigated whether two arbitrary given polyhedra (manifolds)
are homeomorphic or not, is denoted by the author as the problen
of homeomorphy. A natural restriction consists in the establish-
ment of one of the compared polyhedra; then it has to be in-
vestigated whether the other polyhedra are homeomorphic to the
given one.
Principal theorem: Let n>3. The manifold is understood in the
sense of Poincaré [Ref 4] and Veblen [Ref 5]. For every n there
exists an n-dimensional manifold M® such that the problem of
homeomorphy of the manifolds to MP is unsolvable.
In an analogous manner the problem of the homotopic equivalence
is given; in this case the correspondingly changed above principal
theorem is valid too.
There are 5 references, 2 of which are Soviet, 2 American, and
1 Italian.

Card 1/2

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"



"APPROVED FOR RELEASE: 09/19/2001

CIA-RDP86-00513R001032420014-4

LY

The Unsolvability of the Problem of Homeomorphy S0V/20-121-2-6/53

SUBMITTED: March 21, 1958
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TITLE:

PERIODICAL:
ABSTRACT:
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Markov,A. (Corresponding Member of the AS USSR) 80V/20-123-6-6/50

— e ———————————
On the Unsolvability of Some Topological Problems (0 nerazreshimost

nekotorykh problem topologii)
Doklady Akademii nauk SSSR, 1958,Vol 123,Nr 6,pp 978-980 (USSR)

The present paper improves and precises the earlier results of the
suthor [Ref 3].

Let the complex K be related to the complex L if: K and L are
connected and their fundamentsal groups are isomorphic, or if at
least one of these complexes is not connected.

Let B and Ybe binary relations between complexes. ®is called
stronger than ¥ , if K always has a relation ¥ to L, if K has a
relation W to L. Let the binary relation ¥ lie between Mand Y if
Ris stronger than Jand Fis stronger than ¥ .

Principal results: To every natural n> 3 there exists a connecteAd
closed n-dimensional manifold MP so that for every binary relation
M lying between the combinatoric equivalence and the relationship

the problem of distinction of the relation Wto N° among the
n-dimensional manifolds is unsolvable.
Berefrom there follows that the general problem of distinction of

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4"
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On the Unsolvability of Some Topological Problems SO0V/20-12%-6-£ 50

the combinatoric equivalence is unsolvable.
There are 5 references, 2 of which are Soviet, 2 American, and
1 Dutch.

ASSOCIATION:Matematicheskiy institut imeni V.A.Steklova Akad.n.S3SR
(Mathematical Institute imeni V.A.Steklov of the AS USSR)

SUBMITTED: October 21, 1958
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26083 P/021/61/000, 002,00, 7G;
/44000 (/63,1344 /132 Al1O7/A126
AUTHCR: Markov, A.A., Profeéscr, Doctor, Chairman, Corxesponding Member
TITLE: Development cf cybernetics in the Soviet Union

PERIODICAL: Przeglad Elek~rotechniczny, no. 2, 1961, 53 - 55

TEXT: The basic element cf cybernetics is the information based on associ -
ations given by the nature's order, evoking the situation A as a consequence of
the previous situation B. The Soviet Mathematician A.N. Tikhonov proved that the
division of the temperature of an earth stratum depends on itg depth and contains
information on temperature changes of the earth surface in the past. This exam-

computed according to established rules, as the situation B. If the situations
A and B are divided by time or space the forwarding of information takes place.
The author describes the Shannon theory and the established coding of information
Soviet scientist A.N. Kolmogcrov, A.Ya. Khinchin, A.M. Yaglom and I.M. Gelfand.
investigated this problem, whereas A.Ya. Khinchin and V.R. Varshamov investigated
the problem of coding. The synthesis of steering systems, based on contact ele-

Card 1/
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Development c¢f cybernetics in the Soviet Union Al07/A126

ments, was successfully investigated by Soviet scientists. A partial answer to
the problem of the Bool function in relation tc¢ n arguments was given by Shannon
The Soviet mathematician, 0.B. Lupanov, found this solution by changing n + 2 in-
to n. This achievement is based ~n a new interpretation of the Bool's functinsn
and on new methnds of contact synthesis expressed by

n n

0.0 <Lmedr e,
at which the condition i{s a suffi-ient high n value. Lupanov obtained resuits
for various additional systems based on functional elements, especially for pro-
gramming computers. An 2xample of a functional é¢lement is the alternator in
which electronic valves and semi-condicting diodes are used. Similar is the sys-
tem of two entries, cailed conjunctor. The negator 15 a function element regis-
trating negations. By assembling conjunctors, alternators and negators it 1is
possible to build up unlimited Bool functions or systems related to thcse func-
tlons. Our nervous system can be regarded as a system of neurone functions.
Evaluating the compcsition of such systems 1t i{s advisable to rejlaze the number
of function elements by a "weight" for each element, expressed by plus values.
According to Lupanov 1t is possible to relate free established weights to given
function elements. Analogue to the Shannon system, tolerable figures of matcning
welght can be used for contact systems. The authcr describes results -f invest!.
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ayncvaysg (weinzweig) in the field of
nts. Vaynovayg assumed
1 of an element: in this

performed. The function g in case of

Development of cybernetics in the soviet Union

¢ biologist v

gations performed by the Sovie
power engineering gystems composed of functional eleme
that energy is delivered only 1

case an energy evaluation of a system is
unlimited increase of the argument was different from Shannon's function. He

demonstrated that for some systems of functional elements the expression g {n)<
< Cn is valid, where Cis a constant plus value. This assumption enables the
realization of Bool function of a high number of arguments of rather complicated
systems. It 1s probable that such a process takes place in the human prain. The
author describes the practical use of cybernetlcs in jpvestigation of the struc-
ture of languages and creation of artificial languages, i.e., conventional logl-
cal mathematical languages. chemical-formula lagnuages, etc. Recently, an inter-

national algorythmical language, called "algol", for formulation of problems for
computers was introduced. A.A. lupanoV worked out an operatlonal 1anguage for

programming of such problems. The mathematical 1inguistic which is a part of
cybernetics was recently 1nvest1gated by th Kulagln and Do-

e Soviet scientists
prushin. Investigations on mechanical yranslations were pe n the USSR by

rformed 1
Kulagin and Moloshny- Automatic programming base was devel-

d on Soviet results
oped bY L.B. Kantorovich, A.P. Jershov and others. The Soviet scientlist Mielchuk
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developed methods for translation of various languages into Russian. A team of
scilentists in Leningrad works on algorythms for translation into Indonesian, Bur-
man, Vietnam and Suahely langueges and vice versa. For this purpose an interme-
dilate language was worked out. Similar investigations were performed in Kiyev,
Tbilisi and Yerevan. The Scviet scientist L.V. Kantorovich works since 1930 on

based on cybernetics. Based on this method, Leontiyev developed 1in the USA a
method of linear programming for planning in eéconomy. The Soviet scientist A.M,
Giman developed a practical method for designing metal shaping machines by use of
programming computers. The Soviet sclentists Breyelo, Gurfinkel, Kobrinskiy, Sy-
sin, Getlin and Jakobsnn investigated the problem of muscle currents, which per-
mits the production of pretheses steered by current and moved by outside motors
enabling the invaliid to express only the wish of a particular meve, whereby the
necessary energy is rendered and conducted by the proper muscles. The Soviet ma -
thematician M.M., Gelfand investigated recently the activity of the heart based on
cybernetics. There is 1 figure.
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PO I ‘ i 1ma1 positive two-terminal
3 lved 'for.:mo‘nptoni *'-symmetr:.cal functions, the solu-

g asible-in: pract:.ce for a suffzciently large number of

ts. Thef_jl:wo-terminal etwork which realizés the given mono-
1 function 8 (x,,...,x ) is equal to unity if and

if 'i,fleas“’than k of its’ arguments as=ume “the value 1. The-
“An :posltive tWO-terminal netvnork which realizes the function -~

4. leaa than k(n - k + 1) contacta (1 £ k¢n). This

ie('proved by 'utilizing the concepta of "1ength" and "width" -
terminal network, introduced by Moore and Shannon (see re-
proof :I.s“haaed on 3 lemmaa. Lemma 3 The nunber of
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n 'poaitive two-termnal network is not less ‘than - the
ita length by its width. This lemma was proved by Moore

‘ on' for a network. ‘without rectifiers; the author shows that : =~

the presence of rectifiers: -does: not affect the validity of the lem- -

ma.: By:se 1ing kk‘_— [_n_-l—_i} 1t 1s found that the minlma.L positive
- ' i n + 1

. [é-%—l,]contams — (n +
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T8 : ®ortatn algorithms connected wiih systems of words

PERIODPCAL;  AkgQemt
Y8 nauk 5S3R. Tzvestiya. §
v, 2Ty |mo. ¥, 1963, 101-160 d erive metematicheokaya,

::{:;ph::::e:;*:in:;r:EO:nAubﬁizgg_:lphabet f ::y be regarded as werds in Ji
1Ag a new letder which act

:a;::;;: .a;:ugsoe A.A, Varkov, Teoriya algorifmoy ('l'heoryao;is ‘

',s‘,‘ 1"’:h Yy h‘. ta-to 1.. V. ' 1 st'klo'a ‘t. Rauk SSSR. ‘2.

comideren 'h; :reaen! peper certain concepts and norpal algorithme are
riorididneb CR are confected with systems of morés capable of the above

. Fpretation. The paper has the characher ef an auxily

exther investigations. BTy mork for

SUDRITTED; May 22, 1962
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