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KIBEPHETUKA CYBERNETICS

VK 004.032.26+004.22

Po3ninbHa 3aaTHicTHL OiHAPpHOrO0 KOJYBaHHS YHMCIOBHX BEKTOPiB TrinepnpsaMOKyTHHMHU
peuenTuBHUMHU moJisimu / PaukoBebkuii [I.A., Cainuenko C.B., ®poaos 0.0., I'ycex M. //
Kubepneruka u cucremubiii anamm3. — 2005. — Ne 5. — C. 3-15.

Po3risiHyTO cXeMH OiHApHOrO KOIyBaHHS YHCJIOBHX BEKTOPIB 3a JOHNOMOIOIO IiNEpIPSIMOKYTHHX
pelenTUBHUX TMOJiB: cxemu i3 BumaakoBuMu moisimu RSC i Prager, a takox cxema CMAC i3
PEryJIIpHUMH HOJIIMH. JIaHO TEOpEeTHYHY 1 EKCIIePHMEHTAJbHY OLIHKY PO3AIIBbHOI 31aTHOCTI KOJIB.
[IpoBeneHo MOpIBHSUIBHUN aHai3 cxeM KoayBaHHs. Lm.: 7. Bibmiorp.: 24 HasBm.

UDC 004.032.26+004.22

Solvability of binary encoding of numerical vectors by hyper-rectangle receptive fields /
Rachkovsky D.A., Slipchenko S.V., Frolov A.A., Gusek D. // Kibernetika i sistemny analiz. — 2005.
— N 5. — P. 3-15.

Binary schemes for encoding numerical vectors are considered. They use hyper-rectangle receptive
fields-random fields in the RSC and Prager scheme, and regular field in CMAC. Theoretical and experi-
mental estimation of code resolution, as well as their comparison are provided. Figs: 7. Refs: 24 titles.

VK 519.71

Heiiponna wmepexxa CMAC Ta ii 3acrocyBanHsi B 3agayax igeHTudikanii Ta kepyBaHHs
HeJliHiHUMEN AuHaMiuaumMu o6’ektamu / Pynenko O.I'., Be3conoB 0.0. // KubepHernka u
cucteMHbli aHamu3. — 2005. — Ne 5. — C. 16-28.

Posrisinaerbes 3actocyBanus HeliponHoi Mepexi CMAC (Cerebellar Model Articulation Control-
ler) B 3amauax ineHTudikanii Ta KepyBaHHS B pealbHOMY 4aci HENiHIHUMH AUHAMIYHUME 00’ €KTaMH.
3aIrpornoHOBaHO PEKYPEHTHHUH aJrOPUTM HACTPOIOBAHHS BaroBUX MNapaMeTpiB Mepexi. Pesynbrati
MOJICIIOBAHHS MiITBEPIKYIOTh ©()EKTHUBHICTh 3aCTOCYBAaHHS JAHOI Mepexi Ui MOJCITIOBaHHS Ta
KepyBaHHSI HENHIMHMMU 00’€KTaMu 3 HEBiZIOMOIO JuHamikoro. [m.: 9. Bibmiorp.: 20 Hass.

UDC 519.71

CMAC: A neural network and its application to identification and control of nonlinear dynamical
systems / Rudenko O.G., Bessonov A.A. // Kibernetika i sistemny analiz. — 2005. — N 5. —
P. 16-28.

The paper demonstrates that the CMAC (Cerebellar Model Articulation Controller) can be used ef-
ficiently for identification and real-time control of nonlinear dynamical systems. An on-line weight learn-
ing algorithm is proposed. Utility of the NN in modeling and controlling of a nonlinear system with un-
known dynamics is demonstrated by simulation examples. Figs: 9. Refs: 20 titles.

YIK 510.6; 517.1

OTpuMaHHsI BUCHOBKIB B cucTemax 3 nporupivusivu / I'epman O.B. // KubepHeruka u cHCTeMHBbIH
agamu3. — 2005. — Ne 5. — C. 29-41.

PosrisiHyTO HOBE OOTPYHTYBAaHHS JUIi OTPHMAHHS BHCHOBKIB B CHCTEMaX 3 IIPOTHPIYYAMU.
Jloka3aHo OCHOBHI IpaBuJIa BUCHOBKIB Ta TEOPEMY HPO IOBHOTY CUCTEMH OOYHMCIIOBAHHS y BY3bKOMY
pO3yMiHHI. 3ampONOHOBAHMH MiJXiJl MOXHA B3STH 32 OCHOBY CTBOPECHHS CHCTEM OOIDYHTYBaHHSI
3anepedylounx 1 HEHaJidHMX pillleHb, HANPUKIAA TNPU MPOEKTYBAHHI IHTEIEKTyalbHUX POOOTIB i
eKcriepTHUX cucreM. bibmiorp.: 11 Hass.

UDC 510.6; 517.1
Making logical inferences in contradictory systems / German O.V. // Kibernetika i sistemny analiz.
— 2005. — N 5. — P. 29-41.

A new basis for making logical inference in contradictory systems is considered. The proofs are
given for the main inference rules alongside with the completeness (in narrow sense) theorem of the cal-
culus. The proposed approach may be taken as a basis for creation of systems of substantiation of contra-
dicting and nonreliable solutions, for instance, when intelligent robots and expert systems are designed.
Refs: 11 titles.
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YIK 517.9

G*-30i:kHicTh HeliHiliiHUX omepaTopiB B Teopii ycepenHeHHs: kepoBanux 06’extiB / Koryr ILL /
Kubepretnka u cucremusiii anamum3. — 2005. — Ne 5. — C. 42-65.

Jlist gociipkeHHs TpoOJIeMH yCepeAHEHHsT OJTHOrO Kilacy 00’€KTiB KepyBaHHS, 10 OIMUCYIOThCS
HEJHIIHUMU ONepaTOPHUMH PiBHSAHHIMH, BBOAUTLCS KOHLENLis G*-301KHOCTI HENHIHUX O1epaTopiB.
OTpuMaHO J10CcTaTHI YMOBH ieHTH()IKOBAHOCTI ycepeaHeHnX 00’ eKTiB kepyBaHHs. biomiorp.: 24 Ha3Bu.

UDC 517.9

On G*-convergence of nonlinear operators and its application to homogenization problem of
controllable objects / Kogut P.I. // Kibernetika i sistemny analiz. — 2005. — N 5. — P. 42-65.

To study a limiting behaviour of solutions for the class of controllable objects governed by nonlin-
ear boundary value problems, the concept of G*-convergence of nonlinear operators is introduced. Suffi-
cient conditions, under which a homogenized objects can be recovered, are obtained. Refs: 24 titles.

VIK 512.58+681.142.2

Y3aranbHenns JdiHiiinux mopdismis Ha Ny Tonocax / Hennos O.1., IIposorap O.1. // Kubepueruka
u cucteMHblil anamus. — 2005. — Ne 5. — C. 66-72.

V3aranbHEHO BH3HAYEHHS JIHIHHHX MOpQi3MiB Ha N y Tomocax. JJOCIiKEHO BIACTUBOCTI TaKUX
Mopdi3miB. [laHa xapakTepuCcTHKA JIHIHOCTI y BUIVISAI PIBHSHHS BIIHOCHO KOMITO3HILIT 3 MOpdizMamu
cymu i pisauni. ChopMynboBaHO i JOBEIEHO KpHTepili MOHOMOPGHOCTI s TiHIHHUX MOP(I3MIB JULL
JIOBUIBHOrO TOmoOCy. JloBeneHo, 110 JIiHIHHI MOHOMOP(]I3MU PO3IIEIUIFOIOTHCS. 3alpONOHOBAHO JBa
JIOBEICHHS IONOBHIOBAHOCTI 1 BiNIIOBIAHO BUPINTyBAaHOCTI JIiHIHHUX Mopdi3miB. bi6miorp.: 7 Hass.

UDC 512.58+681.142.2

Linear morphism on NV generalization in toposes / Chentsov A.l., Provotar A.l. // Kibernetika i
sistemny analiz. — 2005. — N 5. — P. 66-72.

Linear morphisms on natural numbers object are investigated. Generalized linear morphisms are
defined. Necessary and sufficient condition for a linear morphism to be monic is derived for an arbi-
trary topos. Linear monomorphisms are shown to be split. The problem of completion of a linear
monomorphism is discussed. Provided are two proofs of linear monomorphisms decidability. Refs:
7 titles.

CHCTEMHHI AHAJI3 SYSTEMS ANALYSIS
VJIK 519.6

OnruMaiibHe KepyBaHHSI JAMHAMIMHHM B’SI3KO-TIPY’KHMM HamNpy:KeHOo-1eOpMOBAHMM CTaHOM
ckJiagenoro tina / Ceprienko L.B., [leitnexa B.C. // Kubepuernka u cucremubiii ananus. — 2005. —
Ne 5. — C. 73-92.

PosrissHyTo  HOBI  3aa4i  ONTHMAJbHOTO  KEPYBaHHS  JUHAMIYHHM  B’S3KO-TIPY)KHHM
HAIpy)eHO-1e()OPMOBAaHUM CTAHOM CKJIAJCHOTO Tijla 3 KBaJpaTHYHUMH (yHKIiOHAIaMu BapTocTi. J{is
BCIX PO3IJISIHYTUX BHIIQJIKIB JIOBEJCHO TCOPEMH ICHYBaHHS €IMHHMX ONTHUMAaJbHUX KepyBaHb. bibmiorp.:
9 Ha3B.

UDC 519.6

Optimal control for a dynamic viscoelastic stressed-deformed state of a composite body /
Sergienko 1.V., Dejneka V.S. // Kibernetika i sistemny analiz. — 2005. — N 5. — P. 73-92.

The paper considers new problems of optimal control for a dynamic viscoelastic stressed-deformed
state of a composite body with quadratic value functional. Theorems about existence of unique optimal
controls are proved for every considered case. Refs: 9 titles.

V]IK 519.86

EMnipuynunii ananis oumiHok peastizoBaHol BOJATHJIBHOCTI B 3ajJadyax KepyBaHHsl (piHaHcOBUM
pusukom / 3ryposebkuii M.3., Bonnapenko F0.B. // Kubepueruka u cucremusiii ananns. — 2005.
— Ne 5. — C. 92-98.

[IpoBeneHo po3paxyHKH Ta MOAATBIINN aHATI3 3HAYCHb ICTOPHYHOI (peari3oBaHoi) BOJATHIILHOCTI
nBox (inancoBux iHgekciB — DAX ta Dow Jones Industrial, Ha OCHOBI TphOX Pi3HHUX IHIHUKATOPIB.
CcdopmynboBaHO peKOMEHAAIIl 100 MOAAIBIIOr0 BHKOPUCTAHHSA OJEpXKAaHMX pe3ynbraTiB. Dm: 2.
Tabm.: 2. Bibmiorp.: 8 Hazs.
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UDC 519.86

Empirical analysis of estimates of implemented of volatility in financial risk control problems /
Zgurovsky M.Z., Bondarenko Yu.V. // Kibernetika i sistemny analiz. — 2005. — N 5. — P. 92-98.
The paper performs computations and posterior analysis of historical (realized) volatility values of
two financial indices — DAX and Dow Jones Industrial, on the basis of three different estimators. Rec-
ommendations on further application of obtained results are formulated. Figs: 2. Tabl.: 2. Refs: 8 titles.

YIK 517.95:519.86

IIpo 3apauy inenTndikanii maTpuyno-pynknionanssunx cucrem / Cxomenwpkmii B.B., Crosn B.A. //
Kubeprernxa u cucteMuslii anamms. — 2005. — Ne 5. — C. 99-110.

Po3B’si3yroTbest  3azmavi  igeHTHdIKamil sigpa  QYHKIIOHAIBHOTO TEPETBOPEHHS CTATHYHOIO
BEKTOPHOT'O BXOJy B JIMCKPETHY Ta HEIEPEpPBHY 3a 4acOM BEKTOP-(DYHKIII0 BUXOLY Ha OCHOBI 3a7aHOT
KIJIBKOCTI CIIOCTEPEKEHb 3a CHCTEMOI0. JlaloThesi airopuT™Mu po3B’si3aHHs 3aj1adi JUlsl BUIAJAKY, KOJIK
OIWH 13 BXOAIB cucremu iH(opmaniiiHO 3anexHui Bix iHmmx. biGmiorp.: 5 Hass.

UDC 517.95:519.86
Problem of functional transformational system identification / Skopetskii V.V., Stojan V.A. //
Kibernetika i sistemny analiz. — 2005. — N 5. — P. 99-110.

Problems of identification of functional transformation kernel of a static vector of entering into a
discrete and continuous in time exit vector function based, on a given number of observations over a sys-
tem, are solved. Algorithms of solving this problem are given for the case when one of entrances of a
system is informationally dependent on others. Refs: 5 titles.

VK 519.862

Mopeai onTumizanii y crani ekoHomiuHoi piBHOBaru / AsnexceeB A.A. // KubepHernka 1 CUCTEMHBII
aHanmm3. — 2005. — Ne 5. — C. 110-118.

Po3risiHyTO THTaHHS PO3POOKHM LUTICHUX Mojeneil (QYHKIiOHYBaHHs TOCIOAAPCHKOI CHCTEMH 3
BH3HAUCHHSM ONTHMAJbHHUX I[iH, BUTPAT mpali, 00CATiB BUPOOHHULTBA, EKCIOPTY—IMIIOPTY, MOJATKIB,
TPAaHCHOPTHUX BHUTpAT. Lli MOKa3HUKHM BU3HAYAIOTHCS 3 CUCTEM DPiBHSHB OAaHCIB MOMUTY Ta MPOIO3HIIT
Ha PUHKAX Mpaui i NpogyKTiB 3 ypaxyBaHHSIM BHUJIIB BUPOOHMYMX (YHKLIH 1 (QyHKIIH KOPUCHOCTI.
bibmiorp.: 2 Ha3Bu.

UDC 519.862
An optimization model in an economic balance state / Alekseyev A.A. // Kibernetika i sistemny
analiz. — 2005. — N 5. — P. 110-118.

The paper deals with the problem of developing complete models of functioning of an economic
system with determination of optimum prices, labor inputs, production volumes, export—import, taxation,
and transport inputs. These parameters are determined from systems of balance equations of demand and
supply in labor and commodity markets products, taking into account kinds of production functions and
utility functions. Refs: 2 titles.

VIK 519-21
Cynepno3uuisi mpomueciB MapKOBCbKOT0 BiIHOBJIEHHSI Y cTallioHapHOMY (a30BOMYy YKpYNHEHHi /
Mamonosa I'.B. // Kubepneruka u cucremusiii anammus. — 2005. — Ne 5. — C. 119-135.

OOrpyHTOBaHO eBpHCTUYHI mpuHOUIHN (a3oBoro ykpymHeHHs (DY) cymepnosumii mporecis
MapkoBcbkoro BinHoBieHHs ([IMB). JloBeneHo, 1o rpanuyHi nponecn @Y y cxemi cepiil CHiBIaAal0Th
JUIS CTAlliOHApHO YKPYIHEHHUX mpoleciB i must cymepmosunii [IMB. Bynyersest cramioHapHe (asose
YKpPYIHEHHS CYIEepHO3HIlii MpoIeciB MapKOBCHKOTO BiHOBIICHHS. Po3paxoBaHO HMOBIPHICTH BiIMOBH
CHCTEMH JIBOX JI(TIB y cxeMi cepilf y BUIAJKy, KOJIHU 4ac BiIMOBH IparHe 1o Hyms. Im.: 6. Bibmiorp.:
13 HasB.

UDC 519-21
Markov renewal process superposition in stationary phase merging / Mamonova A.V. //
Kibernetika i sistemny analiz. — 2005. — N 5. — P. 119-135.

Heuristic principles of the phase merging of Markov renewal process superposition are grounded.
Marginal processes of phase merging in a series scheme for stationary merging processes is proved to be
the same as marginal process of phase merging in a series scheme for superposition of a Markov renewal
process. Stationary phase merging of Markov renewal process superposition is built. The probability of
two lifts system refusal in a series scheme in the case when the refusal time is approaching to zero is cal-
culated. Figs: 6. Refs: 13 titles.
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VK 658.512.011.56

O0’exkTHa MoOJe1b SIK OCHOBa iH(opMmaniiiHOI TexHo/10rii NMPOEKTYBaHHS CKJAJHHUX COLiaJIbHO-
exoHoMiyHux cuctem / Cuanmy MLIL. // KuGepneruka u cucremubii anamu3. — 2005. — Ne 5. —
C. 136-146.

PosrisiaeTbcs METOJ MOJETIOBAHHS CKIAJHUX COLIaJbHO-CKOHOMIYHHMX CHCTEM, OCHOBAaHHIl Ha
00’€KTHO-OPIEHTOBAHOMY MiAX0i. MeToa € OCHOBOKW IH(OpPMAIIHHOI TEXHOJOTIi MPOSKTYBaHHS i
JI03BOJIsIE (hOPMYBATH i€papXidHy MOJENb CKIamgHOI cucteMu. HaBOIATBhCS pe3ylabTaTH BUKOPHUCTaHHS
JTAHOTO MIIXO/1y IJIsl PO3POOKH PErioOHANBHOI MIPOrPaMU MiABUIICHHS eHepreTuuHOi edektuHOCTI. L.: 4.
bibmiorp.: 10 Ha3B.

UDC 658.512.011.56
An object model as a basis of information technology in designing of complicated socio-economic
systems / Silich M.P. // Kibernetika i sistemny analiz. — 2005. — N 5. — P. 136-146.

A method of modeling of complex socio economic systems based on an object-oriented approach is
considered. The method is supposed to be the basis of information technology in designing and allows to
create an hierarchical model of a complicated system. This model contains a multiset of real variants of
its components on the basis of typical classes. For optimal choice of component variants, it is proposed to
use various decision-making procedures. The results of the approach are given for development of a re-
gional energy efficiency program. Figs: 4. Refs: 10 titles.

VIIK 519.86
MopgenoBanHs OaraTorany3eBoi eKoHOMiuHOI AuHaMiku 3pocranHs / Boiiuyk M.B., lImypn-
rina H.M. // KubGepueruka u cucremusii anamms. — 2005. — Ne 5. — C. 147-155.

Po3pobiieHo anroputM mo0y10BH ONTHMAIIBHOT IIPOrpaMu 3pOCTaHHs sl GaraTorary3eBoi Mojesi
C€KOHOMIYHOTO 3pOCTaHHs 3 KYCKOBO-JIHIHHUMH BUpoOHM4YMMH (yHKIisMu. HaBemeHo pesynbraTi
YHCENILHOrO MojientoBaHHs. bibmiorp.: 7 Ha3s.

UDC 519.86

Design of diversified economic dynamics of growth / Boichuk M.V., Shmurygina N.M. / Kibernetika
i sistemny analiz. — 2005. — N 5. — P. 147-155.

For a diversified model of economy growth with piecewise-linear production functions an optimum
growth program on struction algorithm is developed. The numeral design results are given. Refs: 7 titles.

YIK 517.9
HoBa Teopisi koonepatuBHux irop / CmoussikoB E.P. // KuGepHeTrika U CHCTEMHBIN aHANIN3. —
2005. — Ne 5. — C. 156-167.

ITporoHy€eThesi TEOpisi KOONEPATHBHUX irop, SiKa OCHOBaHA JIMIIEC HA MPUPOJAHHYUX TOHATTIX
KOH(IIKTHOT PIBHOBAru, B SIKid 3aBXAM ICHY€ PO3B’30K, 1 IO TOTO ) HEPiAKO equHmii. bibmiorp.:
22 Ha3BH.

uDC 5179

New theory of cooperative games / Smoljakov E.R. // Kibernetika i sistemny analiz. — 2005. — N 5.
— P. 156-167.

The paper proposes new theory of cooperative games is based only on notions of conflict equilib-
rium. In this theory, the solution always exists and it is often only one. Refs: 22 titles.

MNPOI'PAMHO-TEXHIYHI KOMILNIEKCH SOFTWARE-HARDWARE COMPLEXES
VIK 519.681.3
Tpancasinis ajaredpaiuHux nporpam y BHKoHyBaHuii koa / I'owwapos C.B., Pyaiu A.€. //
Kubepnetuka u cucremusiii ananmu3. — 2005. — Ne 5. — C. 168-176.

3anponoHOBaHO IMiAXix A0 NPoOIEeMH TpaHCILil anreOpaiyHuMX mporpaM y OiHapHUH Kof 1,
30KpeMa, aJlTOPUTM JUIsl TpaHCIISLIT anreOpaidyHux nporpam Ha MoBi Aplan B ko Ha MoBi C. Po3po6iieHo
QIITOPUTM BiJHOBJICHHS THIIB Ul MOBH Aplan, sKUii, KpiM TOTo0, IIepeBipsie HasBHUH KOJ Ha BiICYyTHICTh
0co0IMBOCTEH, MOB’SI3aHUX 13 AMHAMIYHUM 3aaHHAM mpoueayp. Lm.: 1. bibmiorp.: 9 Hass.

UDC 519.681.3
Translation of algebraic programs into an executable code / Goncharov S.V., Rudich A.Ye. //
Kibernetika 1 sistemny analiz. — 2005. — N 5. — P. 168-176.

An approach to the problem of translation of algebraic programs into an executable code is pre-
sented. In particular, an algorithm for translation of algebraic programs in Aplan into the C code is given.
An algorithm for type reconstruction in Aplan that moreover checks a code on absence features of dy-
namic procedure creation is also given. Fig.: 1. Refs: 9 titles.
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CTHUCJII MOBIAOMJIEHHS BRIEF COMMUNICATIONS
VK 548.53:548:536.4

Jucnepciiino-komn’oTepuuii aHajis 3minm nopucrocti y meranax / Ilcappros B.I., Ilapxo-
menko JI.O. // KuGepuernka u cuctemublii anamm3. — 2005. — Ne 5. — C. 177-183.

HaBeneHo aHamiTHUHHMI OMUC CHCTEMHOTO aHaJi3y MOPHCTHX MarepiaiiB 3 LIOCTpaliero ioro
3acTocyBaHHA. JOCTOBIPHICT MCTOMY OLIHIOETHCS 3 BUKOPHCTAHHSM CIIIBBiJHOIICHb MiXX MOMCHTAMHU
¢yHKuii posmoainy. 3a HOro JOMOMOIOK MOYKHA BCTAaHOBUTH MOJKJIMBUI KOPEISIIHHHUN 3B’SI30K MiX
O3HAaKaMH 3MiH EKCICPUMCHTAIBHUX ricTorpaM i BHYTpio6’emHuMH mponecamu. Lm.: 1. Tabm.: 1.
Bi6miorp.: 8 Ha3s.

UDC 548.53:548:536.4

On the dispersive-computational analysis of porosity changes in metals / Psarjov V.L,
Parkhomenko L.A. // Kibernetika i sistemny analiz. — 2005. — N 5. — P. 177-183.

An analytical description is given for system analysis carried out on porous materials and the illus-
tration of the used technique. Reliability of the results is estimate with the use of relations among the mo-
ments of the micropores size distribution function. A possible correlative relation between time change of
the experimental histograms and intravolume processes can be established with the help of the technique.
Fig.: 1. Tabl.: 1. Refs: 8 titles.

YK 532.546:539.3
Po3pofka reHepaJbHOr0 KpHUTepilo ynpapiiHHA Ads ckaagHux cucrem / Jlymenko LA. //
Kubepretnka u cucremusiii ananu3. — 2005. — Ne 5. — C. 183-186.

OpepkaHO MaTeMaTUYHUI BUPA3 KPUTEPItO YIPABIIHHS 32 MiHIMyMOM CIIOKHBYHX PECYPCIB, KU
MOYKHa BHKOPHCTOBYBATH SIK JUIs IMOPIBHSJIBHOI OLIHKM CKJIQJHMX CHCTEM B 3aJadax aHalily Ta
IUTaHYBaHHS, TaK 1 K TeHepalbHHUW KpUTepili kepyBaHHs. [n.: 6. BiOmiorp.: 2 Ha3Bu.

UDC 532.546:539.3

Developing a general control criterion for complicated systems / Lutsenko I.A. // Kibernetika i
sistemny analiz. — 2005. — N 5. — P. 183-186.

A mathematical expression of criterion of management on a minimum of consumed resources is
obtained that can be used as for comparison purposes complex systems in tasks of the analysis and plan-
ning and as a general criterion of management. Figs: 6. Refs: 2 titles.
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