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KIBEPHETHKA CYBERNETICS

YK 519.72
3apajocriiike npedikcHe KOAYBaHHSI 3a JIONIOMOIOK) HMKHBOIO (2,3)-mpeicTaBjieHHsl 4Yucea /
AmicivoB A.B., 3aBaacbkuii I.A. // KuGepuernka u cucremusiii anamu3. — 2014. — Tom 50, Ne 2. — C. 3-16.

3anpornoHoBaHo OiHapHe 3aBaJIOCTilKe KOJyBaHHS 4YHCEN 3a JIOTIOMOIOH 300paKeHHS 4YHCeN B J(BOOA-
3HCHIH cuCTeMi 3a 0OCHOBOIO 2 Ta 3. JIOCIIPKeHO BIACTHBOCTI BiJIIOBIXHOTO KOY Ta MOXKJIMBOCTI KOPET'yBaHHS
onuiel Ta 1BOX mMoxuOOK. [yt 3a0e3neueHHs 3aBalOCTIHKNX BIACTUBOCTEH BBOJIMUTHCS CIICLIATBHUN Pi3HOBH]
(2,3)-kony — HwwkHiH (2,3)-xox. Tabm.: 3. bibmiorp.: 5 Ha3B.

UDC 519.72
Robust prefix encoding by lower (2,3) number representation / Anisimov A.V., Zavadsky LA. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 3-16.

Binary error correcting encoding by means of the two-base numeration system with radices 2 and 3 is
proposed. The properties and error correcting capabilities of these codes for one and two errors are analyzed.
A special kind of (2,3)-code, lower (2,3)-code, is introduced to provide the error-correcting properties. Tabl.: 3.
Refs: 5 titles.

VK 519.68
JluckpeTHi JOCKOHAJTI MHOXKHMHH Ta iX 3acToCyBaHHS B KjacTepHoMmy aHajisi / Arasn C.M.,
Boroyrainos 1II.P., lodpoBosbcbknii M.M. /// KuGepreruka n cucteMusiit anamn3. — 2014. — Tom 50,

Ne 2. — C. 17-32.

OnucaHo JOCHIKEHHS B paMKax JUCKPETHOTO MaTeMaTUYHOIO aHanizy ¢opmaltizaiii He4iTKOro MOHST-
TA «KIacTep». 3pobiaeHo crpody MaTeMaTH4HO pealizyBaTH Ha 0a3i Tak 3BaHUX JUCKPETHUX JOCKOHAIUX MHO-
JKUH €BPHCTHYHE BU3HAueHHs EBepirTta. PO3rIsiHYyTO AMCKPETHI HOCKOHANI MHOXKHHH (BapiaHTH KiacTepa) i Ha
X 0cHOBI 0Oy j0BaHO anroput™ DPS, sikuit 3xificHIOE (QiIbTPallito TOYaTKOBOTO MPOCTOPY HIIAXOM BHIIICHHS
B HbOMY MAaKCHMaJbHOI INIIBHOI Ha 3arajJbHOMY Tii HigMHoxueu. ln.: 8. bibmiorp.: 16 Ha3B.

UDC 519.68
Discrete perfect sets and their application in cluster analysis / Agayan S.M., Bogoutdinov Sh.R.,
Dobrovolsky M.N. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 17-32.

This paper continues the research within the discrete mathematical analysis on formalization of the fuzzy
concept of cluster. By means of so-called discrete perfect sets, an attempt is made to implement mathematically
the heuristic Everitt definition. Discrete perfect sets are considered and a DPS algorithm is constructed on their
basis. The algorithm performs filtering of the original space by providing its densest subset on the general
background. Figs: 8. Refs: 16 titles.

CUCTEMHUI AHAJII3 SYSTEMS ANALYSIS

YIK 519.8

Cucremn JIiHIHEX PiBHAHb 3 JAHUMH Yy BHUIVISIAI HEYiTKHX MHOKHMH: cJafka po3B’s3HicTh i ciadka
nonycrumicth / Ceprienko LB., Emens 0.0. , Emenps Ou-pa O. // KuGepHeTrnka U CHCTEMHBIN aHAIHN3. —
2014. — Tom 50, Ne 2. — C. 33-43.

BBeneHO MOHATTS HEUiTKOI JiHIIHOT CHCTEMH PIBHSAHB SIK CYKYITHOCTI IT’SITH CHELIaJIbHUX 1HTEPBATbHUX
cucrteM piBHSAHb. [IOHATTS cnabkoi Ta CHIBHOI PO3B’SA3HOCTI (JOMYCTHMOCTI) HEYITKOI JIHIHHOI cHuCTeMM
PIBHSHB MPEACTaBICHI B IT'ITH CeHcaX (YITKOMY, KBa3idiTKOMY, HAIBYITKOMY, KBa3iHEUITKOMY 1 HEUITKOMY).
OOrpyHTOBaHO KpHTepii c1abKkol po3B’I3HOCTI 1 OMYCTUMOCTI HEUITKOI CHCTEMHU PIBHSAHB Y BCIX I'SITH CEHCAX.
JloBesieHO iHINI BJIACTMBOCTI HEYITKMX CHCTEM Ta iX ClIaOKuX po3B’si3kiB (y BCiXx m’sith ceHcax). Dm: 1.
bibmiorp.: 23 Ha3BH.

UDC 519.8

Systems of linear equations with data in the form of fuzzy sets: weak solvability and weak feasibility /
Sergienko L.V., Iemets 0.0., Yemets O.0. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. —
P. 33-43.

The notion of a fuzzy linear system of equations as a set of five special interval systems of equations is
introduced. The notions of weak and strong solvability (feasibility) of a fuzzy linear system of equations in five
grades (crisp, quasi-crisp, semi-crisp, quasi-fuzzy, and fuzzy) are introduced. The criteria of weak solvability
and feasibility of fuzzy linear systems of equations in the five grades are substantiated. Other properties of
fuzzy systems and their weak solutions in all the five grades are proved. Fig.: 1. Refs: 23 titles.

VK 517.977
IIpo martpuuni po3s’si3yroui ¢yHknii B quHaMiuHMX irpax 30amxenns / Unkpiii A.O., Ynkpiii I'.LL. //
Kubepuetnka u cuctemusiii aHammus. — 2014. — Tom 50, Ne 2. — C. 44-63.

BBezneno marpuyHi po3B’s3ytodi GpyHKIIT U1 JOCTIDKEHHS ITPOBHX 3a/1a4 AMHAMIKU. BeTaHoBieHO poc-
TaTHI YMOBH 30JIDKEHHS TPAEKTOPIT KOH(IIKTHO-KEPOBAHOTO MPOLECY 3 LMIIHIPUYHOK TEPMIHAIBHOK MHO-
KUHOI0. PO3IIISIHYTO BUIAJKM BUKOPUCTAHHS IEPECIIiyBauyeM KBasicTpaTeriii Ta KOHTpKepyBaHb. IIpoBeaeHo
MOPIBHSIHHS TApaHTOBAHMX YacCiB 3aKiHUCHHS I'PH UL PI3HUX CXEM MeToay. TeopeTndHi pe3yabTaTH LIIoCTpy-
IOTBCSI Ha MOJEIBHOMY HPHKIAAi 3 MPOCTUM PYyXoM B IutomuHi. Bibmiorp.: 40 Hass.
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UDC 517.977
Matrix resolving functions in dynamic pursuit games / Chikrii A.O., Chikrii G.Ts. / Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 2. — P. 44-63.

The concept of matrix resolving function is introduced to study dynamic game problems. The sufficient
conditions are derived ensuring the possibility for the pursuer to bring the trajectory of a conflict-controlled
process to the terminal set. The cases of using quasi-strategies and counter-controls by the pursuer are analyzed
separately. Guaranteed times of the game termination for different method’s schemes are compared. The theo-
retical results are illustrated with a model example of “simple motions” on a plane. Refs: 40 titles.

VK 001.5+575.117.2

®izuka BiakpuTux cucrem: edexru Ail XiMiuHHMX cTpecopiB Ha audepeHuiliny ekcnpecilo rexip /
Aree B.O., Kauanoa T.JI., Komuiaes JI., Cnacopa M., ®omin B.®., ®omin O.B., Yen B. Yao //
Kubepuetnka u cucremubiii anamus. — 2014. — Tom 50, Ne 2. — C. 64-74.

Texnomorii Gi3uKH BIAKPUTUX CHCTEM 3aCTOCOBAHO UL BUPOOHMIITBA CHCTEMHOTO 3HAHHS IIPO 3MiHY aK-
TUBHOCTI TeHiB IpH Aif XiMIiYHHX cTpecopiB. CHCTeMHE 3HAHHS aBTOMATHYHO 3T€HEPOBAHE HA IiJCTaBi TCHOM-
HHUX JaHHX, OTPHMaHHX Ha 0a3i TexHosorii mikpouimiB. CHCTeMHe 3HAHHS BHKOPHCTaHO IJIS HAYKOBOI'O PO-
3yMIiHHS Ta PaliOHAJIGHOTO MOSICHEHHS 3aKOHOMIDHHMX 3MiH aKTHBHOCTI TEHIB 3aJe)KHO Bix 3paska Oioma-
Tepiaty, BUAy 1 KOHIIEHTpamil XiMiKkaTy, 4acoBoi cepil excrepumenTiB. Iiw.: 5. Ta6mn.: 11. bibmiorp.: 10 Ha3Bs.

UDC 001.5+575.117.2

Physics of open systems: Effects of the impact of chemical stressors on differential gene expression /
Ageev V.0., ., Kachanova T.L., Kopylev L., Spassova M., Fomin B.F., Fomin O.B., Chen W. Chao //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 64-74.

Technologies of the physics of open systems are applied to generate the system knowledge about changes
in gene activity under the influence of chemical stressors. The system knowledge is automatically generated
based on the genomic data obtained by using microarray technology. The system knowledge has been used for
scientific understanding and rational explanation of regular changes in gene activity depending on the
biomaterial sample, type of the chemical and its concentration, and time series of experiments. Figs: 5.
Tabl.: 11. Refs: 10 titles.

YIK 519.8

SkicHi XapaKTepHCTHKM CTiKOCTI BEKTOPHMX 3aJ1a4 JAMCKPeTHOI onTuUMi3auii 3 pisHUMH NPUHIMIAMHA
ontumaibHocTi / Jledenesa T.T., CemenoBa H.B., Ceprienko T.I. // KuGepHeTrka u CUCTEMHBIN aHANIN3. —
2014. — Tom 50, Ne 2. — C. 75-82.

3anponoHOBAHO MiAXiJ A0 JOCIIKEHHS CTIHKOCTI BiJHOCHO 30ypeHb BXiJHHX JaHHX BEKTOPHOI 3a1adi
LIOYKMCIIOBOT ONTHMI3allii 32 YMOB BUKOPUCTAaHHS PI3HUX MPHHIMIIIB onTHMalbHOCTI (3a [Tapero, Creiirepom
Ta Cmeitiom). BUB4EHO BIIaCTUBOCTI ONTUMAIBHUX 1 HEONTHMAIBHUX PO3B’A3KIB 33/1a4i 3 TOUKH 30pY CTIHKOCTL
IXHBOT HAJIE)KHOCTI MHOXKHHAM ONTHMAJIbHHUX T4 HEONTHMAILHUX PO3B’sA3KiB BiAnoBigHo. bibmiorp.: 17 Hass.

UDC 519.8

Quality descriptions of the stability of vector discrete optimization problems with different optimality
principles / Lebedeva T.T., Semenova N.V., Sergienko T.I. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 2. — P. 75-82.

An approach is proposed to the stability analysis with respect to perturbations of the input data of the vec-
tor integer optimization problem when using different (Pareto, Slater, and Smale) optimality principles. The
properties of optimal and non-optimal problem solutions are investigated from the point of view of the stability
of their membership in the sets of optimal and non-optimal solutions, respectively. Refs: 17 titles.

YIK 519.71: 330.46
Jlo napameTpu3auii j10TepeiiHoi Mo/elli HemapaMeTpUYHOI cuTyauii NpUHATTA pimens / IBanenko B.I.,
Kyn O.B., aciuniuenxo 1.0. / Kubeprernka u cucremusiii ananus. — 2014. — Tom 50, Ne 2. — C. 83-88.
PosrnsHyTO 3ajady mapaMeTpUYHOIO OIKMCY CHTyalil HNPUIAHATTS PpillleHb HEMapaMeTPUYHOro THUILY,
B SIKiif HEMOXKJIMBO BUSIBUTH 00’ €KTHBHUI ITapaMeTp, 0 BU3HAYA€ HACITIAKU pilieHb. s BUIaaKy MOBHOI He-
BH3HAYCHOCTI OMUCAHO KJIACH MAaTPUYHHUX CXEM, [0 MICTSATH Ti 1 TIIBKU Ti CXEMH, SIKi MOXKHA BUKOPHCTOBYBATH
JUISL MOZIGIIIOBAHHS [IEBHOT HellapaMeTPHYHOI CUTYyallii, JoBeeHO (HopMyITy MU HOTYXKHOCTI KiIacy. Beranosie-
HO, B SIKMX BHIIQJKaX € IiJCTaBU JUId BUOOPY MATPUYHOI CXEMH 3 HAHMEHIIOK B CBOEMY KJIAci MOTYXKHICTIO
MHOXKMHM 3HaueHb napamerpa. TaGum.: 2. bibmiorp.: 9 Hass.

UDC 519.71: 330.46
Parameterization the lottery model of a nonparametric decision-making situation / Ivanenko V.I.,
Kuts O.V., Pasichnichenko 1.0. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 83-88.

The paper focuses on the problem of parametric description of a decision-making situation of
nonparametric type, i.e., where it is impossible to reveal the objective parameter determining the consequences
of decisions. For the case of strict uncertainty, the classes of matrix schemes containing those and only those
schemes that can be used to model certain nonparametric situation are described and the formula for class
cardinality is proved. The cases are established where there are grounds to choose the matrix scheme with the
smallest, in its class, cardinality of values of the set of the parameter. Tabl.: 2. Refs: 9 titles.
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VK 519.8 — 612.007

IrpoBi Mopeni peryasuii ocHOBHHX (pyHKIIOHAJBHHX CHCTEM Opramizmy Tta ix anajis. I / F'aapunna H.L.,
Onomuyk IO.M., Iloptauuenko B.I., Cemunx T.A. // KubepHernka n cucremusiii aHamms. — 2014, —
Tom 50, Ne 2. — C. 89-98.

TloOynoBano Ta OOrpyHTOBAaHO MaTeMaTH4YHI MOJENI MEXaHI3MIB aJanTaiil opraHismy /10 KHCHEBOI He-
JIOCTaTHOCTI, 110 BUHHUKA€E B OPraHi3Mi B yMOBaxX BHCOKOTIIp’s i IpH iHTeHCHBHIN po6oTi. [IpoBeneno koM fo-
TEpHHI aHai3 CIUIBHOrO (DYHKIIOHYBaHHSA CHCTEM JIMXaHHs, KPOBOOOIry, TEINIOOOMiHY Ta iIMyHHOTO BiITyKy
Ha BipyCHE 3aXBOPIOBAHHS 3 METOIO 3’sICYBaHHS NPUPOAN MDKCHCTEMHHUX MEXaHI3MiB B3a€MOJIl (DyHKI[IOHAIIb-
HHX CHCTEM OpraHi3My B eKCTpeMaJbHHMX yMoBax cepefoBuma. lim. 5. bibmiorp.: 14 nHass.

UDC 519.8 — 612.007

Game models for the control of the main body functional systems and their analysis. II / Galchyna N.I,
Onopchuk Iu.N., Portnichenko V.I., Siemchyk T.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50,
N 2. — P. 89-98.

The authors propose and validate the mathematical models for the human body adaptation mechanisms to
oxygen lack in highland and strenuous physical activity. The computer analysis of joint operation of the respira-
tory, circulatory, heat exchange functional systems and immune response to viral infection is carried out to re-
veal the nature of intersystem mechanisms of the interaction of functional systems of the body under extreme
environmental conditions. Figs: 5. Refs: 14 titles.

YIK 519.217; 519.718; 519.837

CriiikicTp 32 mepmuM HaGJMKeHHAM AUQY3iiHNX cHcTeM BHNAIKOBOI CTPYKTYPH 3 mHiciasigico i 30B-
HiIHIMH MapKoBchbKHMH nepeMukaHHsiMu / Slcmnebkuii B.K. // KuGepHernka M cHCTeMHBIN aHaimn3. —
2014. — Tom 50, Ne 2. — C. 99-111.

JHpyrum metonom JlsmynoBa—KpacoBchbKOro OTpUMaHO JOCTaTHI YMOBH aCHMITOTHYHOI CTOXAaCTHYHOT
CTIMKOCTI B IiJIOMY, CTIfKOCTI B IiJIOMY, €KCIIOHEHLIHHOI CTIKOCTI B Cepe/IHbOMY KBaJPATUYHOMY TPHBIailb-
HOTO PO3B’SI3KY CHCTEMH CTOXaCTHYHUX AU(Yy31HHNX Au(epeHIIHHO-(YHKIIOHAIBHUX PIBHIHD 3 MapKOBCHKH-
MH IepeMHKaHHsSMH. bibmiorp.: 26 Ha3s.

UDC 519.217; 519.718; 519.837
Stability in the first approximation of random-structure diffusion systems with aftereffect and external
Markov switchings / Yasinsky V.K. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 99-111.

The second Lyapunov—Krasovskii method is used to derive the sufficient conditions for the asymptotic
stochastic stability in the large, global stability, exponential mean square stability of the trivial solution of the
system of stochastic diffusion functional-differential equations with Markov switchings. Refs: 26 titles.

VIK 519.21
CucremHmii imiTaniiinnii aHami3z i omrumizauist crpaxoBoro 6isnecy / Hopkin B.B. // KuGepneruka
u cucteMmHbiii anamu3. — 2014, — Tom 50, Ne 2. — C. 112-125.

Po3risiHyTO 3amadi 00YMCIIIOBANIbHOI aKTyapHOI MaTeMaTHKH, AWHAMIYHOTO (HiHAHCOBOTO aHai3y,
ONTHMI3alli CTPaxoBOro Oi3HECY i MOXKJIMBICTb IX PO3B’S3aHHS 3a JONOMOTOIO IMapajelbHUX OOYHMCICHb Ha
rpadiuHnx npuckoproBadax. OuiHKa HMOBIPHOCTI PO30PEHHS Ta IHIINX MOKa3HUKIB (yHKIIOHYBaHHS CTPaxo-
BOi KOMIIaHil 3IHCHIOETBCS METOJOM CTaTHCTHYHOro MojemoBanHs Monre-Kapio. ¥V GaraTbox BuIajkax e
€JIMHUH 3aCTOCOBHUH MeTox. Y 3B’SI3KYy 3 THM, IO HMOBIPHICT PO3OPEHHS JOCUTBH MaJla, UL JOCSTHEHHS IPH-
HHATHOI TOYHOCTI OIIHOK MOXKE€ 3HaJOOHTHCS acTPOHOMIUHE YHCIO CTOXACTUYHUX eKCIepHMeHTiB. [lapa-
nemizauis Merony Monrte-Kapio Ta BukopucTanHs rpadiqHUX TPUCKOPIOBAYIB J03BOJISE OTPUMATH JOCTATHHO
TOYHMH PE3YNIbTAT 3a MPUHHATHUN yac. [IpeIcTaBIeHO pe3ynbTaTH YHCEIbHUX EKCIIEPUMEHTIB Ha pO3po0IIeHii
CHCTEMI aKTyapHOTO MOJEIIOBAHHsI, 1[0 J03BOJISE BUKOPUCTOBYBATH IpadidHUil HPHCKOPIOBAY 3 IiIPHUMKOIO
texnoiorii Nvidia CUDA 1.3 ta Bume. In.: 4. bibmiorp.: 33 Ha3su.

UDC 519.21
Simulation analysis and optimization of insurance business / Norkin B.V. // Kibernetika i sistemny analiz.
— 2014. — Vol. 50, N 2. — P. 112-125.

Problems of computational actuarial mathematics, dynamic financial analysis, optimization of insurance
business and the possibility of their solution by means of parallel computing on graphics accelerators are dis-
cussed. The ruin probability and other performance criteria of an insurance company are estimated by the Monte
Carlo method. In many cases, this is the only applicable method. Since the ruin probability is small enough, to
achieve an acceptable estimate accuracy it may be need an astronomical number of simulations. Parallelization of
the Monte Carlo method and the use of graphical accelerators allow getting the desired result in a reasonable time.
The results of numerical experiments on the developed system of actuarial modeling RISKUS, allowing the use of
graphical accelerator that supports Nvidia CUDA 1.3 and higher are presented. Figs: 4. Refs: 33 titles.

VJK 517.988
BapianT excrparpaJgicHTHOro ajJropuTMy /AJs MOHOTOHHUX BapianiiiHux HepiBHocTedi / Mains-
knii 10.B., Cemenos B.B. // Kubepneruka n cucremnslii anamms. — 2014, — Towm 50, Ne 2. — C. 125-131.

3anponoHOBaHO HOBUH iTepaLiifHuil aITOPUTM PO3B’sI3aHH BapialiifHIX HepiBHOCTEH i3 MOHOTOHHHM Ta
JHIIIMLIEBUM OIIEPATOPOM, IO Ji€ B IiIbOSPTOBOMY HPOCTOPi. AJTOPUTM IPYHTYETHCS Ha IBOX BiIOMHX METO-
nax: anroputMi Ilomoa i Tak 3BaHOMY CyOrpaaieHTHOMY eKCTparpalieHTHOMY airoputmi. I1puBabnuBoro pu-
COIO AJITOPUTMY € OOYHCIICHHSI JIMILIE OJJHOrO 3HAUCHHs OllepaTopa HePiBHOCTI 1 oJHi€el MpOoeKii Ha JOMyCTHMY
MHOXXHMHY NPH BUKOHaHHI iTepaiiiiHoro kpoky. JloBeneHo TeopeMy mpo ciaabKy 301KHICTb [UIs MOCITiZOBHOC-
TeH, IO HOPOKYIOTHCS 3aIPOIIOHOBAHUM anroputMoM. bibmiorp.: 35 Ha3s.
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UDC 517.988

An extragradient algorithm for monotone variational inequalities / Malitsky Yu.V., Semenov V.V. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 125-131.

We propose a new iterative algorithm to solve the variational inequality problem with monotone and
Lipschitz continuous mapping in Hilbert space. It is based on two well-known methods: Popov’s algorithm and
so-called subgradient extragradient algorithm. An advantage of the algorithm is the computation of only one
value of the inequality mapping and one projection onto the feasible set at one iteration. We prove the weak
convergence of the sequences generated by the proposed algorithm. Refs: 35 titles.

VK 519.63; 004.75

Tounicrs Ta criiikictb Merony IlerpoBa—TanbopkiHa npu iHTerpyBaHHi cTanioHapHOro piBHSIHHSA
kouBeknii—qudysii / Cipuk C.B. // Kubeprernka u cucremHsiii anamm3. — 2014. — Tom 50, Ne 2. —
C. 132-143.

[IpoananizoBaHO MUTAHHS TOYHOCTI Ta CTIIKOCTI YHCENBHOIO PO3B’SI3KY CTALliOHAPHOTO PIBHSHHSI KOH-
BeKIiT-1u(y3ii CKIHYCHHOeNeMeHTHIM MeToioM IletpoBa—I'anbopkiHa 3 BUKOPHUCTAHHSM BaroBHX (yHKIIi,
10 MAIOTh HEOJHAKOBI HAJAIITYBAJIbHI TApPAMETPH, OTPUMAHO OLHKH TOYHOCTI METONY 3aJeXHO Bix BHOOPY
HaOoOpy HajamTyBaIbHUX HapaMerpiB. Jlocmi/ukeHO mnuTaHHA 30DKHOCTI METOAy B JEKUJIBKOX HOpMaX.
bibmiorp.: 25 Ha3B.

UDC 519.63; 004.75

Accuracy and stability of the Petrov-Galerkin method for stationary convection—diffusion equation /
Siryk S.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 132-143.

The accuracy and stability of finite element Petrov—Galerkin method with test functions that have distinct
stabilization parameters are studied in this paper for stationary convection—diffusion equation. Error estimates
depended on the stabilization parameters are obtained. Convergence of the method is studied. Refs: 25 titles.

VIK 519.21

30i2kHicTh PO3B’sA3KIB i MOMEHTIB BUXO0AY po3B’s3KiB 3i cmyrn B audysiiinux mMogensx 3i crpudxamu /
Mopo3 A.T'., Tomaumk B.B. / KuGepueruka u cucremublii anamu3. — 2014. — Towm 50, Ne 2. — C. 144-152.

PosrnsnyTo audysiiiHy Monenb 3i CTpUOKaMu, IO 3a4a€ThC CTOXACTHYHMM AuU(BEpeHIiaTIbHUM
PIBHSHHSM 31 CKIHUCHHOIO ITyaCOHIBCHKOIO MipoIo, KOeillieHTH SKOro 3ajexarh Bix napamerpa. [loBeneHo,
o npu 301KHOCTI KoedilieHTIB 30iraloThest SIK PO3B’A3KU PIBHSIHHSI, TAK | MOMCHTH IXHBOTO BHXOJY 31 CMy-
ru. bi6miorp.: 11 nass.

UDC 519.21
Convergence of solutions and their exit times in diffusion model with jumps / Moroz A.G.,
Tomashyk V.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 144-152.

We consider a diffusion model with jumps given by a stochastic differential equation with finite Poisson
measure and coefficients depending on a parameter. It is shown that in case of convergence of the coefficients
both the solution and its exit times converge. Refs: 11 titles.

MMPOI'PAMHO-TEXHIYHI KOMIIJIEKCH SOFTWARE-HARDWARE COMPLEXES
V]IK 537.86

Bupginiennst yactoTHux cmyr neperBopeHHsiM Iinb0epra—XyaHra 1000Boi MNOCJiIOBHOCTI cepueBoro
putmy / Crankyc A., Crankyc B., KuceasoBa O.I'., Baponenxkac I'. / Kubeprernka n CHCTeMHBIH aHAIH3.
— 2014. — Tom 50, Ne 2. — C. 153-160.

PosrisiHyTo MeTomuKy, 1m0 0a3yeTbcs Ha meperBopeHHi ['inpOepra—XyaHra, JUIsi HOKpAIIEHHS OL[IHKH
BapiabenbHOCTI cepueBoro putMy. Jlocnimkeno RR-inrepBanu 1060Boro putmy, 1o Oy nomnepeaHbo 0opood-
JIeHI METOZIOM IHTEepIIOJILI] 1 MOBTOPHOI AUCKpeTH3awii. 3a JOMOMOrO0 MOCIIJOBHUX OIepaliil B cepLeBOMy
PUTMI BHIIJICHO eMIIPHYHI MOJH, SIKi IOKa3allH, 1[0 B [iala30Hi BUCOKHX 1 HU3bKUX YaCTOT € JOJATKOBI MOJY-
JIIOIOYl BIUIMBM Ha cepueBuil putMm. Dm.: 6. Tabn.: 1. Bibmiorp.: 9 Hazs.

UDC 537.86

Frequency bands selection on 24-hour heart rate based on the Hilbert—-Huang transform / Stankus A.,
Stankus V., Kyselova O.G., Varoneckas G. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. —
P. 153-160.

We consider a technique based on the Hilbert-Huang transform in order to improve the heart rate
variability assessment. The RR-intervals of the circadian rhythm, pre-processed using the method of
interpolation and resampling are investigated. Performing a series of successive operations, empirical modes
were allocated in heart rate. These modes have shown that in the range of high and low frequencies, there is
additional modulatory effect on heart rate. Figs: 6. Tabl.: 1. Refs: 9 titles.
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HOBI 3ACObBU KIBEPHETHUKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKHU, OBYUCTIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS

VK 004.416.2:004.67

Teopist HajiiiiHOrO i 32aXUIEHOr0 NepeJaBaAHHS IAHUX Y CEHCOPHUX i JIOKAJIbHO-PerioHaIbHUX Mepexax /
Huxonaiiuyk $1.M., Illesuyk B.M., Bopounu A.P., 3aBemiox T.O., I'mamiox B.M. // KuGepueruka
U cucTeMHbii aHamu3. — 2014, — Tom 50, Ne 2. — C. 161-174.

IpoBesieHO cHCTEMaTH30BaHUIT aHATI3 TIEPeIaBaHHs JaHHX B CCHCOPHHX Ta JIOKAIBHO-PETiOHATBHIX Me-
pexax. BukiiaaeHo XapakTepHCTHKI HOBOTO KJIACy CHIHAIBHUX KOPEKTYIO4YnX KoJiB mosst [arya, siki 3a0e3me-
YIyIOTh BUSIBJICHHS 1 BUIIPABJICHHS IIOMIJIOK Ha (i3NYHOMY PiBHI KOMIT IOTEPHUX Mepex 0e3 101aTkoBoro ¢hop-
MyBaHHs Ta nepenadi koxis CRC. HaBeneno Metoan o0poOKH rapMOHIHUX CUTHANIIB HU(GPOBUM MIPOLIECOPOM
3 HelipokomnoHeHTamu. Dir.: 9. Ta6un.: 2. bibmiorp.: 19 Ha3B.

UDC 004.416.2:004.67

Theory of reliable and secure data transmission in sensor and local area networks / Nykolaychuk Y.M.,
Shevchyuk B.M., Voronych A.R., Zavediuk T.O., Gladyuk V.M. // Kibernetika i sistemny analiz. — 2014.
— Vol. 50, N 2. — P. 161-174.

The authors provide a systematic analysis of data transmission in sensor and local area networks. Charac-
teristics of the new class of signal correcting Galois field codes, which provide error identification and correc-
tion at the physical level of computer networks without additionally generating and transmitting CRC are re-
viewed. Methods of harmonic signal processing by digital processor with neurocomponents are presented.
Figs: 9. Tabl.: 2. Refs: 19 titles.

VK 681.32
CaMOBiITBOPIOBAHA CTPYKTYypa §K INTYYHHH OaraTokJiTuHHMiIi opranism / Avacoa C.M. //
Kubeprernxa u cucremusiii anamus. — 2014. — Tom 50, Ne 2. — C. 175-184.

JIBi Mozeni mTy4dHOi Oi0JOriYHOI KIIITHHH OYIyHOThCS B JPiOHO3EPHUCTIH CTPYKTYpi Yy BHIJISIL ca-
MOBIITBOPIOBaHOI IeTi. Mozemi po3po0IieHi Ha OCHOBI alrOPUTMY MapajelbHIUX ITiICTAHOBOK — CHCTEMH MO-
JICIIIOBAHHS MTPOCTOPOBHX JIPIOHO3EPHUCTUX MNapajelbHUX alrOPUTMIB i apXiTekTyp. Mopens 0ionoriqnoi
KIITHHU Oy/ly€ThCs 3 IITYYHOTO T€HOMY, ITOJJAHOT0 Ha BXiJIHYy cTpiuky. [ToOynoBaHa Mozens MiCTUTh ()EHOTHIT
y BUIUIS CYKYMHOCTI (DiKCOBAaHMX JAHUX 1 TEHOTHUI Y BHIVIA CYKYHMHOCTI MOOIMbHHX HaHuX. Taka KiiTHHA
MosKe OyTH eJIEMEHTOM IITYYHOro 0AaraTOKJIITHHHOTO OpraHi3My, sIKWii iMiTye BIACTHBOCTI KMBHUX OPraHi3MiB:
pict, caMOBiATBOpeHHs, caMoBigHOBIeHHs. Di.: 7. Bibmiorp.: 24 Ha3Bu.

UDC 681.32
Self-replicating structure as an artificial multicellular organism / Achasova S.M. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 2. — P. 175-184.

Two models of an artificial biological cell are constructed in a fine-grained structure in the form of a self-
reproducing loop. The models are based on the parallel substitution algorithm: a system of spatial modeling of
fine-grained parallel algorithms and architectures. The model of a biological cell is constructed from the one-di-
mensional artificial genome applied to the input tape. The proposed model contains the phenotype as a set of
fixed data and the genotype as a set of mobile data. Such a cell can be an element of artificial multicellular or-
ganism that simulates the properties of living organisms: growth, self-reproduction, and self-repair. Figs: 7.
Refs: 24 titles.

CTUCJI NOBIOMJIEHHSA BRIEF COMMUNICATIONS

VK 681.3
Crangaptusanisi B cdepi 3axucry nepconaabuux aanux / ®ans O.M. // KubepHeTHka U CHCTEMHBIH
anaau3. — 2014. — Tom 50, Ne 2. — C. 185-187.

HaBezaeHo Oriisit €BPOIEHCHKOro Ta HAiOHAIBHOTO 3aKOHOJABCTBA, IO CTOCYETHCS 3aXUCTY MEPCOHAIb-
HUX AaHuX. PO3MIsiHYTO mpomnosuiii mogo po3poOiaeHHs CTaHAapTiB y cdepl 3aXUCTy NMEPCOHATBHUX JaHHX.
Hageneno nepernik omy01ikOBaHUX CTAHAAPTIB Ta MPOEKTIB, BKIIOUCHHUX [0 IPOrPaMu POOIT 3i CTaHIapTH3ALI].
bibmiorp.: 1 HasBa.

UDC 681.3
Standardization in personal data protection / Fal’ O.M. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 2. — P. 185-187.

The European and national legislation on personal data protection is reviewed. Propositions on the
development of the standards in personal data protection are considered. A list of published standards and
projects that are included in the work program on standardization is presented. Ref.: 1 title.
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