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KIBEPHETUKA CYBERNETICS

VK 519.686.2

I'enepaniss cUMBOJBHUX Tpac y cucremi iHepuiiiHoro wmopeawoBanns / JlermyeBchbkuii O.A.,
JlernueBcbkmii O.0., Ilecuanenko B.C., I'y6a A.A. // KubGepueruka u cucremusli anamm3. — 2015. —
Tom 51, Ne 1. — C. 7-19.

OmnucaHo HOBHIl TEHEPATOP CHMBOJIBHUX TPAC, PO3POOIICHHUI IJIsI OCTAHHBOT BEPCil CHCTEMH HCEPIiitHO-
ro mozentoBanHs. OCHOBHUMHU XapaKTEPUCTHKAME L[LOTO T€HEPATOpa € BUKOPUCTaHHs rpadiuHOro mpeacras-
JICHHsI ONKCY OaraTopiBHEBHX MOJEINEH, IO JIOKAJbHUX OMKCIB i BiJHOCHHH CIiJTyBaHHSI, MOXIHBICTh Ha-
CTPOIOBaHHs Ha pi3Hi crpaterii momryky. lm.: 3. Bibmiorp.: 25 Hass.

UDC 519.686.2
Generation of symbolic traces in insertion modeling system / Letichevsky A.A., Letychevskyi O.O.,
Peschanenko V.S., Huba A.A.// Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 7-19.

The paper describes a new generator of symbolic traces, which is designed for the latest version of
insertion modeling system. The main characteristics of the generator is the use of graphic representations of the
description of multilevel models, division of local descriptions and consequence relation, the possibility of
configuration to different search strategies, and application of a new predicate transformer, which admits
generality quantifiers with relaxed constraints with respect to the previous versions. Figs: 3. Refs: 25 titles.

VK 519.854

Komanau aaropuTMiB rj106a1bHOro piBHOBa:KHOT0 MOLIYKY JJIsl IAPaJie/IbHOTO PO3B’SI3aHHS 3a1a4i Mpo
MaKCHMaJIBHUI 3Ba:keHHii po3pi3 rpaga / lnmo B.II., I'moBep ®., Ceprienko L.B. // KuGepueruka
u cucteMublii anamms. — 2015. — Tom 51, Ne 1. — C. 20-29.

JocnimkeHo oOMiH iH(popMalliero MiXK ONTHMI3AIifHUMHI AITOPUTMAMH, TPAIIOIOYNMH apaJeIbHO HaJl
oJHicI0 3aavero. Busyanack 3amava nmpo MakCHMalbHUH 3BakeHHI po3pi3 rpada (WMAXCUT) i nopiBHSIHHS
Ppi3HHX cTparteriif B3aemozil Mixx komanaamu anroputMiB GES. Otpumani pe3yasTaTu cBig4aTh Ipo Te, o 00MiH
iH(pOpMALII€I0 MK aITOPUTMAMH, TPALFOIOYUMH HAPAJICNIBHO, € MEPCIICKTUBHUM HANPSIMOM JOCITipKeHHs. [1.: 4.
Tab6un.: 3. bibmiorp.: 21 Ha3Ba.

UDC 519.854
Teams of global equilibrium search algorithms to solve weighted maximum cut problem in parallel /
Shylo V.P., Glover F., Sergienko I.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 20-29.

In the paper, we investigate the communication between optimization algorithms running in parallel. In
particular, we focus on the weighted maximum cut (WMAXCUT) problem and compare different
communication strategies between teams of GES algorithms running in parallel. The results testify that the
communication between algorithms running in parallel is a promising research direction. Figs: 4. Tabl.: 3.
Refs: 21 titles.

YK 004.93

Indopmaniiina TexHosorig aHanizy mMiMiuyHuMX nposiBiB emouiiinux craniB moaunu / Kpusonoc 10.I'.,
Kpak 10.B., Bapmak O.B., Tepno A.C., Ky3neuos B.O. / Kubepueruka u cuctemuslii ananu3. — 2015. —
Tom 51, Ne 1. — C. 30-39.

Hageneno indopmariiiiHy TEXHOJIOriI0, 3a JOMOMOIOI0 SIKOI MPOBEJCHO aHali3 MIMIYHHX IPOSBIB
E€MOLIIHHUX CTaHIB JIIOAMHU. BUSBIIEHO JUISHKHA 00aMYYsl, MIMIYHI 3MiHH SKMX € OCOOJIMBOCTSMH JUISi MOJIEITIO-
BaHHsI Ta PO3II3HABAHHSI Bi3yaJIbHUX IIPOSIBIB eMOLIWHNX CTaHiB. BusHaueHo 11 MIMIYHUX NPOSBIB eMOLIHHIX
CTaHiB, KOMOIHAMIi KX OMHCYIOTH Bi3yaslbHi IPOSBH eMowiil. [1opiBHANbHMIT aHAN3 OTPHMAHHX IIUIIXOM 3a-
CTOCYBaHHS iH(pOpMaLiftHOT TEXHOJIOTi pe3ysIbTaTiB MIMIYHHX MPOSIBIB €MOLIH 3 pe3yJbTaTaMH, OTPUMaHUMHU
EKCIEePTHUM UIISIXOM, MOKa3aB Maibke cyuuibHud 30ir. In.: 6. Tabm.: 3. Bibmiorp.: 15 nass.

UDC 004.93

Information technology for the analysis of mimic expressions of human emotional states //
Kryvonos Tu.G., Krak Iu.V., Barmak O.V., Ternov A.S., Kuznetsov V.O. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 30-39.

We represent an information technology to analyze facial expressions of human emotional states. We
reveal facial areas whose mimic changes are characteristic to model and recognize visual manifestations of
emotional states. We identify 11 mimic expressions of emotional states whose combinations describe visual
displays of emotions. The results obtained by the proposed information technology almost coincide with the
results obtained by experts. Figs: 6. Tabl.: 3. Refs: 15 titles.

VK 004.8
HeuiTki 06’exTHO-0picHTOBaHI THHaMiuHi Mepe:xki. I / Tepaenskuii J1.0., Ilposorap O.1. / KuGepueruka u
cucreMublid anammus. — 2015. — Tom 51, Ne 1. — C. 40-47.

OnmcaHo KOHIEIII0 HEYITKUX 00’€KTIB i KJIAaciB HEYITKMX 00’€KTIB, SIKi JO3BOJISIOTH CTPYKTYPOBAHO
MPEACTABIIATH 3HAHHS MPO HEUiTKi, pO3MHUTI a00 4aCTKOBO-BM3HAuUeHi 00 €KTH Ta 1X KJIacH. 3amporoHOBaHO
orneparii HaJ TAKUMH 00’ €KTaMH 1 Kilacamu 00’ €KTiB, 32 JIOMOMOTOI0 SIKHX MO)KHa OTPUMYBATH MHOYKHHH 1 HOBI
KJIACH HEUIiTKHMX 00 €KTiB, a TAKOX MOJIEIIOBATH MPOLECH 3MIHM CTPYKTYpH 00’€KTIB ITiJ{ BILINBOM CTOPOHHIX
YMHHKKIB. Bibmiorp.: 7 Hass.
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UDC 004.8
Fuzzy object-oriented dynamic sets. I / Terletskyi D.A., Provotar A.L. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 1. — P. 40-47.

We describe the concepts of fuzzy objects and their classes, which allow a structural representation of the
knowledge about fuzzy and partially-defined objects and their classes. We also propose the operations on such
objects and classes, which allow us to obtain sets and new classes of fuzzy objects and to model variations in
objects structure caused by external factors. Refs: 7 titles.

CHUCTEMHUI AHAJII3 SYSTEMS ANALYSIS

VK 519.217.2

Buxopucrannsas EM-aaroputmy aas  kiaacupikaunii reniB  /  Ceprienko L.B., Tymanx A.M.,,
OctpoBebkmii O.B. / KuGepuetnka u cucremHsiii anamu3. — 2015. — Tom 51, Ne 1. — C. 48-58.
Posrmsmyro EM-anroputM st 3agadi noAity cyMimmeii IMOBIPHICHHX PO3MOJLIIB, SIKi OIMUCYIOTBCS  JIAHIIFOXK-
Kami MapkoBa, Ta TOB’si3aHy 3 HEK MpoOiIeMy MaKCHMi3allii 3Ba)KEHOI MpaBIOMOAiOHOCTI. 3arpornoHOBaHO JI0-
TIOMDKHI JITOPUTMU /ISt BUOOPY MOYATKOBOTO HAOIIIKEHHS Ta ONTHMAIIBHOIO YKCIIa KOMIIOHEHTIB CYMIlll, 8 TAaKOX
METOJI arpOKCUMAIlil CyMillli PO3MOALTIB HA OCHOBI BIIOMHX [aHHX 3 BHKOPHUCTaHHSIM METO/Y OMOPHHX BEKTOPIB.
OrtprmMaHi pe3ysIbTaTH 3aCTOCOBAHO [0 3a1a4i kiacudikauii Gpparmentis renis. In.: 3. Ta6mn.: 3. bioniorp.: 11 Ha3s.

UDC 519.217.2

EM algorithm for gene classification / Sergienko 1.V., Gupal A.M., Ostrovskiy A.V. // Kibernetika i
sistemny analiz. — 2015. — Vol. 51, N 1. — P. 48-58.

The EM algorithm is considered for the problem of separating probability distribution mixtures with
components described by Markov chains, together with the related weighted log likelihood maximization
problem. Auxiliary algorithms to select initial approximation and optimal mixture size are proposed, as well as
a method for approximating the mixture with given data using support vector machines. The results are applied
to boost the quality of gene fragment classifiers. Figs: 3. Tabl.: 3. Refs: 11 titles.

YK 519.572
Mpo aBoumkiaiuny cucremy odcayropysannsi / Kopasenko .M. // KuOGepHeTrka 1 CUCTEMHBINH aHAIM3. —
2015. — Tom 51, Ne 1. — C. 59-64.

JI. Jlakarom1 BBIiB 10 pO3IILSIAY CHCTEMY OOCIyrOBYBaHHS, B sIKil 4ac O4UiKyBaHHs /' BUMOTH 30LTBLIYETHCS
110 BenuduHy, kpatHoi 7. L{st Mozerns ymMoTHBOBaHa mpobieMaMu apiawii: 7 iHTepIpPeTyeThCs SIK 4ac 00XO0y JiTa-
KOM KOJIa Y BHIIAKY 3aifHSATOCTI CMyTH Ui 37bOTY 1 MOCaiku. Y AaHiil CTATTi BUBYAETHCS CHCTEMa 0OCIyroBy-
BaHH, B AKilt V 3poctae 1o Bemuunnu Tyx+ T, y, ae 7y i T, — 3ajaHi uncna (TepMiHK 4acy o6X0/y IBOX Kil),
XTa y — 3aNeXKHi Big V Ui uucna (KUbKicTs 00x0/iB). JIoBeeHO eproqudHy TeopeMy UL BiIOBITHOTO JaH-
rora MapkoBa. HaBeieHO anroput™ 004HCIIeHHs x Ta ) 3a 3aAaHuM 3Ha4eHHsM V. Ln.: 1. bibmiorp.: 9 Ha3B.

UDC 519.572

A two-cyclic queuing system / Kovalenko I.N. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. —
P. 59-64.

L. Lakatos introduced a queuing system in which the waiting time / of a customer is increased up to
a value multiple of 7. The model is motivated by a problem occurred in aviation. Indeed, 7 is just the aircraft
round time of the emergency circle as soon as the runway is occupied. In the presented paper, a queuing system
is considered in which V' is increased up to the time 7;x+ T, y, where 7} and T, are constant time intervals
(round times of two emergency circles) whereas x and y are V-dependent integers (numbers of rounds).
An ergodic theorem is proved for a proper embedded Markov chain. An algorithm is given to compute x and y
given V. Fig.: 1. Refs: 9 titles.

VK 519.217

IIpo mnoBeaiHKy JApPyroro MOMEHTY PpO3B’SI3KY JIHil{HOr0 ABTOHOMHOIO CTOXACTHYHOrO PpiBHSIHHS
B YACTHHHUX NOXiIHUX 3 BHIAJKOBUMM NapamMeTpamu y npasiii yacruni / Koposok B.C., IOpuenko I.B.,
SAcuncekuii B.K. // KubepHeruka u cucremubiii anamm3. — 2015. — Tom 51, Ne 1. — C. 65-72.

JloBenieHO iCHYBaHHS CHIIBHOTO PO3B’SI3KY JIHIHHOTO CTOXaCTHYHOTO MH(epeHIiaTbHOT0 PiBHSHHS 3 dac-
TuHHUMH noxigHuMu (JICP 3 YII) y BigmoBigHOMY MpOCTOpi 3 BUIAAKOBHMH napamerpamu. OTpuUMaHo J0-
cratHi ymoBU B TepMinax koediuientiB JIC/IP 3 YIT acuMOTOTHYHOT CTIMKOCTI Ta HECTIHKOCTI B CEPEAHBOMY
KBaJPAaTHYHOMY CHJIBHOTO PO3B’SsI3KYy LBOro piBHsAHH:. bibmiorp.: 19 Hass.

UDC 519.217

Behavior of the second moment of the solution of an autonomous linear stochastic partial differential
equation with random parameters in the right-hand side / Koroliuk V.S., Yurchenko I.V.,
Yasynskyy V.K. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 65-72.

The existence of a strong solution of the stochastic linear partial differential equation (SLPDE) in the
corresponding space with random parameters is proved. The sufficient conditions are obtained for the
asymptotic stability and mean square instability of the strong solution of the SLPDE. Refs: 19 titles.
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VK 621.391

Eanincoinanbui Ta iHTepBa/ibHi OMIHKH BeKTOpa cTaHy ciMeHCTB JiHIHHUX | HeJIHIHHUX JHCKpPeTHHX
auHamiyaux cucrem / Kynuesuu B.M., BosiocoB B.B. / Kubepueruka u cucremuslii anamms. — 2015, —
Tom 51, Ne 1. — C. 73-84.

3anporoHOBaHO KOHCTPYKTHBHI aJITOPUTMH EJINCOIJaNbHOrO OL[HIOBAHHS BEKTOpa CTaHy CIMEHCTB
JHHIIHUX 1 JOCUTH MIMPOKOTO KJIACY HEJIHIHHUX JUHAMIYHUX CHCTEM IIPU BUMIPIOBAHHSX 3 OOMEKEHUMH 3aBa-
naMu. AIropuTMH 6a3ylOThCSl HA BHKOPHUCTaHHI arapaTy ONOpHUX (YHKIIH 1 anpokcHMaii y 3arajibHOMY BU-
MaJIKy HEOMYKJIMX MHOXHH enincoimamu. Dn.: 1. Bibmiorp.: 26 Hass.

UDC 621.391
Ellipsoidal and interval estimation of state vectors for the families of linear and nonlinear discrete-time dynamic
systems / Kuntsevich V.M., Volosov V.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 73-84.

The constructive algorithms of ellipsoidal estimation of state vector are proposed for the families of linear
dynamic systems and a wide range of nonlinear systems under bounded disturbances. The algorithms are based on the
use of support functions and approximation of generally non-convex set estimates by ellipsoids. Fig.: 1. Refs: 26 titles.

VK 504.052
Benmuka consiuHa coipadb «po3irpiBy» cHcTeMHHX cBiTOBHX KoOH(pikTiB / 3rypoBcbkmii M.3.,
Scuncokuii B.B. // KuGepneruka u cucremusiii anammus. — 2015. — Tom 51, Ne 1. — C. 85-96.

Ha ocuoBi ®iboHa44i-3aKOHOMIPHOCTI Hepediry CHCTEMHHX CBITOBHX KOHQMIKTIB (C-XxBHIb) chop-
MYJIBOBAHO TillOTE3U MPO HASBHICTH METPUYHOIO 3B SI3KY MK JBOMA INIOOAIBHUMH HEPIOJUMYHIMH IIPOLIECAMU:
MOCHITOBHICTIO | 1-piYHUX IMKITIB COHSYHOI aKTMBHOCTI 1 IIPOLIECOM €BOJIFOIIIIHOTO CTPYKTYPYBaHHs aHCaAMO-
1m0 C-XBHJIb CHCTEMHHX CBITOBHX KOH(VIIKTIB, SIKi OXOILIIOIOTH BEJIHKI 1 HA/[BETHKi 4AacOBi IHTEPBAIH i MalOTh
3MiHHY CTPYKTYypHY KoHQirypauito. [n.: 8. Ta6n.: 4. bibmiorp.: 15 Ha3s.

UDC 504.052
The big solar spiral of “warming up” systemic world conflicts / Zgurovsky M.Z., Yasinsky V.V. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 85-96.

The authors are based on the Fibonacci regularity of systemic world conflicts (S-waves) and formulate the
hypotheses about a metric relation between two global periodic processes, namely, between the sequence of
11-year cycles of solar activity and the process of evolutionary structurization of the family of S-waves
of systemic world conflicts covering big and superbig time intervals and having a variable structural
configuration. Figs: 8. Tabl.: 4. Refs: 15 titles.

VK 330.115
MaremMaTH4yHe MO/JEJIIOBAHHS  PO3MOALIEHUX KATACTPOQIYHUX | TEPOPUCTHYHMX PH3UKIB /

TaiiBoponcbkuii 0.0., Epmoases F0.M., Knonos I1.C., Hopkin B.I. / KuGepHeTnka v CHCTEMHBIN aHAIIH3.
— 2015. — Tom 51, Ne 1. — C. 97-110.

TToka3aHO MOKIIMBICT 3aCTOCYBAHHS MATEMAaTHYHOTO arapaTy Teopii KEPOBAHUX MAPKIBCHKUX ITOJIB JUIS
MO/JICTIFOBaHHS KaTacTpO(iYHUX PU3MKIB, BUKIMKAHUX MPUPOJHUMH SBHUIIAMH a00 TEPOPUCTHYHUMH IOTPO3a-
Mu. PO3IIIsIHYTO PHUKIIAIH ITOCTAaHOBOK 3a/1a4 JIOBIOCTPOKOBOTO iHBECTyBaHHs B Oe3neky. HaBeneHo orusia me-
TOJIB PO3B’SI3aHHS 3aJa4 CTOXACTUYHOIO ONTUMAJIBHOrO KEPyBaHHI, 1[0 BHHHKaIOTh. Iloka3aHO MOXINBICTH
3BEJICHHS X 3aJa4 [0 CKIHYEHHO-BUMIPHHX 3a[a4 CTOXaCTHYHOI'O IPOrpaMyBaHHs Ta PO3B’sI3aHHS iX MeTo-
JIOM CTOXAaCTHYHHX KBasirpanienri. bibmiorp.: 34 Ha3Bm.

UDC 330.115
Mathematical modeling of distributed catastrophe and terrorism risks / Haivoronskyy O.0., Ermoliev Yu.M.,
Knopov P.S., Norkyn V.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 97-110.

This paper shows the possibility of using the mathematical apparatus of the theory of controlled Markov
fields to model catastrophe risks caused by natural events or terrorist threats. The examples are given for
problem statements of long-term investment in safety. A survey of solution methods for stochastic optimal
control problems is proposed. It is shown that these problems can be reduced to finite-dimensional stochastic
programming problems and can be solved by the stochastic quasi-gradient method. Refs: 34 titles.

YJK 519.6
Pobacrni disiosoriuni Binodpazkenns: Bix HeinBasuBHux a0 inBasuBHux / Caiien M.H., I'eopries ILI.,
Mapaanoc I1.M. // KubGepHeruka u cucremublii ananmu3. — 2015. — Tom 51, Ne 1. — C. 111-120.

IpoananizoBaHo mpobiIeMH, MOB’s3aHi 3 TPhOMa METOAAMHU aHAJi3y JaHHX IIOJO CIiJerncii TOJI0BHOTO
MO3KY: poOaCTHHM, ITOKOMIIOHEHTHHM i ANHAMIYHUM. 3aIIPOIIOHOBAHO TPsMY i 00epHEHY MoJeli BioOpaxKeH-
Hsl TOJIOBHOTO MO3KY. Takok 0OTOBOPIOIOTBCS HAIPSIMU JIOCITIIKEHb JUIs OTPUMAaHHA POOACTHHX OOEpHEHHX
BiZoOpaXkeHb 1 MPOBECHHS AMHAMIYHOTO aHANi3y eMiIeNTHYHOro Mo3Ky. bibmiorp.: 44 na3Bu.

UDC 519.6
Robust physiological mappings: From non-invasive to invasive / Syed M.N., Georgiev P.G., Pardalos P.M.
/I Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 111-120.

The goal of this paper is to highlight the challenges on the three methods of data analysis, namely: robust,
component, and dynamical analysis with respect to the epilepsey. A forward and inverse mapping models for
the human brain are presented. Research directions for obtaining robust inverse mapping and conducting
dynamical analysis of the epileptic brain are discussed. Refs: 44 titles.
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VK 517.944
Moje/i0BaHHsI PO3NOBCIOKEHHS] XBWJb B BHPO/JKeHHX rinmepoosiynux cucremax / Ceaesos LT.,
Kpusonoc FO.I'. // KubGepnernka u cucremusiii anammus. — 2015. — Tom 51, Ne 1. — C. 121-132.
Po3riisiHyTO BUPOKEHHSI BUXiHOT IOYaTKOBO-KPaioBOi 3a/aui st TinepOosiYHUX PIBHSAHB 332 MaJioo
MIPOCTOPOBOIO KOOPJMHATOIO 3 METOI0 MOOYIOBH OLIBII MPOCTIMHX Mojeneil. JlocmipkeHo 3anady B o6acTi,
OJMH TIPOCTOPOBHII MaciTab sKOI 3HAYHO MCHIIMI {HIIMX MacmTabiB, 1O JO03BOJSIE PO3KIACTH IIyKaHi
(yHKUIT B CTENEHEB] PAaM 1, OTXKE, OHU3UTH PO3MIPHICTh 3aa4i. OJHAK Le JOCATAETHCS IIHOK BUPOUKEHHS
CIeKTpa BHUXigHOI TpuBHUMIipHOI 3agaui. In.: 1. Bibmiorp.: 24 Ha3Bu.

UDC 517.944

Modeling wave propagation in degenerate hyperbolic systems / Selezov I.T., Kryvonos Iu.G. // Kibernetika
i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 121-132.

Degeneration in a small spatial coordinate of the original initial-boundary-value problem for hyperbolic
equations is considered in order to construct more simple models. The problem is investigated in a region
whose one space scale is much less than the other scales. This makes it possible to expand the desired functions
into power series and hence to reduce the dimension of the problem. However, this comes at the cost of
degeneration of the spectrum of the original three-dimensional problem. Fig.: 1. Refs: 24 titles.

YIK 621.391.1

IlposiB fmiajleKTHYHOrO B3a€MO3B’SI3KY iH(pOpMaLIiHHX Ta TeleKOMYHiKaNiiiHHX TexHosoriii 4epe3
karteropiio IT-IKT / Lnbuenko M.IO., Ypuscoknii JI.O. // KuGepHeruka u cucremMublii ananus. — 2015, —
Tom 51, Ne 1. — C. 133-143.

Poskpuro nouaTTs «iHdopmaniiiHo-komyHikaniisi Texsosoriin IKT (IT) six oxHoro 3 HalGIIBII BaXIIH-
BUX YMHHHUKIB, 1[0 BIUIMBAIOTh Ha (hOpMyBaHHS MDKHapoaHoro cmiBroBapuctBa XXI cromirts. BigoOpaxeHo
icropito posButky IKT B Ykpaini 3a ocranui 20 pokiB. Buxianeno mpomosumii mono peanizamii kareropii
«IndoxomyHikarii» B cucTeMi By3iBChbKOT MiAroTOBKM (haxiBIiB 3 pO3pOOKH Ta BUKOPUCTAHHS iH)OpMALiHHMX i
TeNeKoMyHiKauiHux cucrem. Tabm.: 1. Bibmiorp.: 18 Hass.

UDC 621.391.1
Reflection of the dialectical relationship of information and telecommunication technologies through the IT-ICT
category / Ilchenko M.Iu., Urywsky L.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 133-143.

The concept of information and communication technologies (IT-ICT) as one of the most essential factors
influencing the formation of the international society in the 21st century is revealed. The history of the
development of ICT in Ukraine during the past 20 years is presented. Proposals on the implementation of the
category “Infocommunications” in the university system of specialists training in the development and use of
information and telecommunication systems are outlined. Tabl.: 1. Refs: 18 titles.

YIK 519.21
CucremHuii aHaji3 podacTHUX CcTpPaTeriyHUX PpimleHb IS IUIAHYBAHHS 0e3MeYHOro NOCTAaYaHHS
NPOAYKTAMH Xap4yyBaHHs, €Hepriclo, BOJOK Ha OcHOBi croxacruunoi mogeai IJIOBIOM /
€pmoaneBa T.10., €Epmoanes F0.M., Xapaik II., Moube A., Jlexiaep /., Kpakcuep ®., Xa6apos H.,
O6epmrraiinep M. // KuGepHernka u cucremublii anamm3. — 2015. — Tom 51, Ne 1. — C. 144-154.
IpencraBineHo po3poOKy ameKBaTHHX MIiIXOAIB JO CHCTEMHOIO aHAIMI3y TI'€OIPOCTOPOBHX POOACTHHX
pillieHb JUIst TOBrOTEPMiHOBOTO TOTOKCHOTO YIPABIiHHS B3a€MO3B’SI3aHMMU CHCTEMAMH 3eMJICKOPUCTYBAHHS.
PosrmsinyTo HOBY croxactuyny [mobGansHy Mogens Yrpasninus Biocheporo (I'JIOBIOM), sika 103Bosie mpo-
aHaJI3yBaTH Oe3IeYHe IOCTAYaHHS NPOXYKTaMH XapdyBaHHs, CHEpricio, BOAOIO 3 ypaxyBaHHSIM B3a€MO3AJICK-
HOCTI KpalH Ta MOXJIMBOCTI riobanbHOi auBepcudikamii cucremunx pusukiB. lm.: 2. Bibmiorp.: 25 Hass.

UDC 519.21

Systems analysis of robust strategic solutions to plan secure food, energy, and water provision based on the
stochastic GLOBIOM model / Ermolieva T.Yu., Ermoliev Yu.M., Havlik P., Mosnier A., Leclere D., Kraksner F.,
Khabarov N., Obersteiner M. // Kibemetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 144-154.

The paper focuses on the development of adequate approaches to the systems analysis of
geographically-explicit robust solutions for long-term consistent management of interdependent land use
systems. We introduce a stochastic partial equilibrium Global Biosphere Management Model (GLOBIOM)
enabling to analyze secure food, energy, and water provision accounting for interdependencies between
countries and global diversification of systemic risks. Figs: 2. Refs: 25 titles.

VK 517.954:519.6

MaremMaTH4YHe MO/JEJIOBAHHSI MHAMIKH OJHOr0 HepiBHOBa:KHOro au(y3iliHOro mpouecy Ha OCHOBI
iHTerpo-andepenuiloBanns 1podosoro mopsiaky / BymaBanbkuii B.M., I'magkmii A.B. / KuGepneruka
U cUCTeMHBIN aHamm3. — 2015. — Tom 51, Ne 1. — C. 155-161.

Po3riisiHyTO 3ajady MaTEMaTHYHOrO MOJICIFOBAHHS JMHAMIKA HEPiBHOBaXHOTrO Juys3iifiHOro mporuecy
B HACHYCHUX COJBOBHMH PO3YMHAMH reocepenoBuinax. Ha ocHOBI y3arambHeHHs: apoOoBoi moxiguoi Ximbhepa
3aIPONIOHOBAHO MAaTEMAaTHYHY MOJIENb JUIsl ONUCY APo00BO-IU(epeHIIHHOT IMHAMIKH JOCITIKYBaHOTO MTPOLIECy
Ta OfIep’KaHO YHCENbHO-aHATITHYHUI PO3B’ 30K BIAMOBIAHOI i Moaei KpaitoBoi 3axaui. bibmiorp.: 15 Hass.

UDC 517.954:519.6

Mathematical modeling of the dynamics of one non-equilibrium diffusion process on the basis of
integro-differentiation of fractional order / Bulavatsky V.M., Gladky A.V. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 155-161.

The mathematical modeling of the dynamics of a non-equilibrium diffusion process in geomedia saturated
with saline solutions is considered. On the basis of generalized Hilfer’s fractional derivative, a mathematical model is
proposed to describe the fractional-differential dynamics of the process under study, and the numerical-analytical
solution of the boundary-value problem corresponding to this model is obtained. Refs: 15 titles.
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MNPOIPAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

YIK 681.3

IHcTpyMeHTaNBHI 32ac00H aBTOMAaTH3aNil NapaJieJJbHOI0 MPOrpaMyBaHHs HA OCHOBI aJIredGpu aJropuTMiB
/ Aupon ILI., Jopomenko A.FO., BekeroB O.I'., IoBueB B.O., SIluenko O.A. // KubepHeTnka u CUCTEMHBII
anaan3. — 2015. — Tom 51, Ne 1. — C. 162-170.

3anpornoHoBaHO PO3BUTOK aIreOpOANTOPUTMIYHOI METOJOJIOTIT Ta IHCTPYMEHTapito Ul aBTOMaTH30Ba-
HOTO IPOEKTYBaHHs 1 reHepauii nporpam [yt rpadiuHux npuckoproBadiB. OcoONUBICTIO MIAXOMY € 3aCTOCY-
BaHHsI BUCOKOPIBHEBHX crienudikamiif, MoJaHuX B anredpi alropuTMiB, a TAKOX BUKOPHCTAHHSI METOAY, SKHI
3abe3redye CHHTAKCUYHY TPaBUIBHICTh MPOSKTOBAHUX aJITOPUTMIB Ta mporpam. ITigxin peanizoBaHo B iHCTpY-
MEHTaJIbHIA CHCTEMI, PU3HAYEHIH JUIs 1ialorOBOr0 KOHCTPYIOBAHHS CXEM QJTOPUTMIB i reHepallii mporpam.
3acToCyBaHHS IHCTPYMEHTApil0 MPOLIIOCTPOBAHO Ha NMPHUKIAIl PO3POOKM MapaielbHOI MporpaMu I 3ajadi
3 obnacti mereoposorii. In.: 1. Bibmiorp.: 20 Ha3s.

UDC 681.3

Software tools for automation of parallel programming on the basis of the algebra of algorithms /
Andon F.I., Doroshenko A.E., Beketov A.G., Iovchev V.A., Yatsenko E.A. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 162-170.

The development of the algebra-algorithmic methodology and tools for automated design and generation
of programs for graphics processor units is proposed. A particular feature of the proposed approach is the use of
high-level specifications that are close to natural language and application of the method that ensures the
syntactical regularity of the algorithms and programs being designed. The approach was implemented in the
toolkit for interactive design of algorithm schemes and generation of programs. The use of the toolkit is
illustrated on the development of a parallel program in meteorology. Fig.: 1. Refs: 20 titles.

VK 004.422.6:510.21
CyuyacHuii cTaH Teopii MyJIbTUMHOKHMH 3 CyTHicHOT ToukH 30py / Pensko B.H., Byii /I.B., I'pumxo 10.0.
/I Kubeprernka u cucreMHubiid anamus. — 2015. — Tom 51, Ne 1. — C. 171-178.

Po3risiHyTO CydacHuit ctaH Teopil MyJbTUMHOXKHH — MaTEMaTUYHHMX MOJEJEH CYKYIHOCTEH 3 MOBTO-
pennsmMu (ayOuikatamu, eK3eMIULIpaMH CBOIX esieMeHTiB). Binmosiana 6i6miorpadis posainena Ha KaTeropii:
po6OTH, IPUCBSYEH] 3arajibHil Teopii MyJIbTUMHOXKUH, OTJISI0BI pOOOTH, POOOTH 3 3aCTOCYBAaHHS MYJIBTUMHO-
JKHH, 30KpeMa B KOMII'IOTEpPHHX Haykax. bibmiorp.: 40 Ha3B.

UDC 004.422.6:510.21
Current state of the multisets theory from the essential point of view / Red’ko V.N., Bui D.B.,
Grishko Y.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 171-178.

The paper reviews the state of the art in the theory of multisets, which are mathematical models of sets

with repetitions (duplicates, copies of theirs elements). The corresponding bibliography is categorized: general
theory of multisets, reviews, and application of multisets, in particular, in computer science. Refs: 40 titles.

HOBI 3ACOBM KIBEPHETHKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKHU, OBYUCJIIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS

VK 519.16, 519.17

PexoHcTpyknis cJiB 3a KiHIEBOI0 MyJIbTHMHOXKHHOIO MiACTiB B rimoresi 3cyBy 1.

II. PekoHcTpyKIisi 3a HassBHOCTI 3a60poHenoro ciaosa / Cmeranin 10.I'., Yasanos M.B. // KubepHernka u
cucteMHublii ananu3. — 2015. — Tom 51, Ne 1. — C. 179-186.

Po3MIIsIHYTO pO3IMIMPEHHd BapiaHT MpoOJIeMH PEKOHCTPYKIIii CIIB 3a 33aHOK MYJIBTUMHOXHHOIO ITiJICIIIB
y rinoresi, Mo 1ei Hadip MOPOPKEHHH 3MIlICHHIM BIKHA (DIKCOBAHOT TOBKUHH Y3/I0BX HEBIIOMOTO CJIOBA 3 OJIH-
HUYHHUM 3MilIeHHsIM. [{aHuil BapiaHT MMOB’s3aHUil 3 HASBHICTIO JOJATKOBHX OOMEXEHb Ha JOIMYCTHMI PO3B’SI3KH.
BuBueHO BHIIAI0K, KOJIHM 11i OOMEKEHHSI BU3HAYAIOTHCS 3a00pOHEHUMH CIIOBaMH. 3aIllpOIIOHOBAHM PO3B’sI30K, 3a-
CHOBaHMI1 Ha IOIIYKY €iIepoBUX IUIIXIiB y MynbTHOprpadi ne bpeitHa 3 101aTKOBOIO onepattiero peaykiii pedep
Ta 3aCTOCYBAHHSM CIICLIAIBHUX AIreOpPalyHUX ONepalliii MHOYKCHHSI MATPHULb CYMDKHOCTI, BUSHAYCHHUX Y MEPLIii
vyactuHi crarti. In.: 4. Bi6morp.: 10 Hass.

UDC 519.16, 519.17

Reconstruction of a word from a finite set of its subwords under the unit shift hypothesis. Part 1I:
Reconstruction with forbidden words / Smetanin Yu.G., Ulyanov M.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 1. — P. 179-186.

In the second part of the paper, an extended problem of the reconstruction of a word from a set of its
subwords is considered. It is assumed that the set is generated by unit shifts of a fixed window along an
unknown word. In the new variant, feasible solutions must satisfy additional constraints. The case where these
constraints are defined by forbidden words is considered. A solution is proposed based on the search for Euler
paths or Euler cycles in a de Bruijn multidigraph with additional operation of edge reduction. After that,
symbolic multiplication of adjacency matrices is applied in the same way as in the first part of the paper.
Figs: 4. Refs: 10 titles.
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