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KIBEPHETUKA CYBERNETICS

YVIK 519.713.1
BuxopucTaHHsl y3ro:KeHHs JOriYHuX crnenudikaniii apTomariB npu po3p’si3anHi irpoBux 3aaa4 / Yedo-
TapboB A.M. // KubGepuernka u cucremHbii anamms. — 2014. — Tom 50, Ne 4. — C. 3-13.

IrpoBi Mozeni MIMPOKO BHKOPHCTOBYIOTHCSI MPU PO3B’sI3aHHI 33/ad peani3oBHOCTI, CHHTE3y Ta Be-
pudikamii peakTuBHUX cucteM. J[s po3B’A3aHHS TAKMX 3a7a4 y CTATTi PO3IJISIHYTO aBTOMAaTHHUM MiAXi, KUt
0a3yeThCs HA MOHSTTI Y3ro/PKEHOCTI aBTOMATIiB a00 IXHiX JIoriyHuX crenudikamniil. BixmosigHi MeToam cyTTeBo
BIJIPI3HSIOTBCA BiJ| THX, IO 3aCTOCOBYIOTHCS B IrPOBOMY KOHTEKCTi. [IoKa3aHo, SIK 11i METOIM MOXKYTh BUKOpH-
CTOBYBATHCS JUIsI CHHTE3y BUTPAIIHOI CTpaTerii y rpi ABOX ocid, He MOB’s3aHill 3 IPOEKTYBAHHSIM PEaKTUBHUX
cucteM. bibmiorp.: 12 Ha3B.

UDC 519.713.1
Using the compatibility analysis of automata logical specification to solve game problems / Chebotarev A.N.
/I Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. — P. 3-13.

Game models have been widely used to solve realizability, synthesis, and verification problems. In this
paper, we consider an alternative approach to solving these problems based on the notion of compatibility of
automata (FSMs) or their logical specifications. The corresponding methods substantially differ from those used
in the game setting. We show how these methods can be used for the synthesis of a winning strategy in
a two-player game, which does not relate to the development of reactive systems. Refs: 12 titles.

YIK 51.681.3
Kom6inaTopuuii MeTox po3B’si3annsi cucteM JdiHiiiHNX o6Meskens / Kpusmii C.JI. // Kubepreruka u cuc-
TeMHBIH aHamu3. — 2014. — Tom 50, Ne 4, — C. 14-26.

PosrisiHyTo KOMOIHATOPHHI MeTO TOOYA0BH 0a3MCy MHOKHHHU PO3B’S3KIB CHCTEM JIHIHHUX 0OMEKECHb
B o0nacTi QifiCHUX 4MCeN Ta MOKpAIICHUH METOJ MoOyI0BH MiHIMAIbHOI HOPOKYIOYOT MHOXKUHH PO3B’SI3KIB
B obuacti HarypajgbHuX 4ucel. HaBeleHO KOPOTKHI OIJIs TAKMX METOAIB B IHIIMX JMCKPETHHUX OOJIACTSX.
Tab6ma.: 1. Bi6miorp.: 23 Ha3Bu.

UDC 51.681.3
Combinatorial method of solving systems of linear constraints / Kryvyi S.L. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 4. — P. 14-26.

A combinatorial method for computing the basis of the set of solutions to systems of linear constraints
over the set of real numbers and an improved method for computing minimal generating set of solutions over
the set of natural numbers are considered. A short review of this method in other discrete domains is presented.
Tabl.: 1. Refs: 23 titles.

YIK 510.67
I'pynoBi cTpykTypn Ha ()akTOp-MHOKMHAX B 3ajadax kiacudikauii / Mamraaip B.II., Illasxos B.B.,
SxoBiaeB C.B. // KuGepneruka u cucremublii anamm3. — 2014. — Tom 50, Ne 4. — C. 27-41.

Jns 3amau dakxropuzaunii iHhopMmarii mpoaHami3oBaHO 3B’S30K BIACTHBOCTEH Mi()YHKIIOHAIBHOCTI Ta
TETPapHUX BiTHOCHH. 3HAWJCHO YMOBH, 3a SKUX JOBUIbHI 7-apHi BIIHOCHHHU IHAYKYIOTh MYJbTHAIreOpaiuHi
CHCTEMH 3 €IMHUM HOCIEM Y BUIJISII AeKapTOBOro Ky6a. PosrsiHyTo akciomatiky MyabTHrpyil. Chopmyiibo-
BAHO Ta JOBEJCHO YMOBH ICHYBaHHs Py Ha KJacaX eKBIBaJICHTHOCTi. HaBeleHO MpPHUKIAIH MPOLYKYyBaHHS
MYJIBTUTPYH Ta BHIAJKIB, KOJIU €IMHOro Hocis He icHye. In.: 4. bibmiorp.: 19 Ha3s.

UDC 510.67
Group structures on quotient sets in classification problems / Mashtalir V.P., Shlyakhov V.V,
Yakovlev S.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. — P. 27-41.

The relationship between the properties of difunctionality and ternary relations for information
factorization problems is analyzed. The conditions where arbitrary n-ary relations induce multialgebraic
systems with common carrier in the form of Cartesian cube are found. Multigroup axiomatics is considered. The
conditions of the existence of groups on equivalence classes are formulated and proved. The examples of
multigroups producing and the cases where common carrier does not exist are provided. Figs: 4. Refs: 19 titles.

VIK 517.11+519.92
KponekepoBi (TeH3opHi) Mojgesi He4iTKO-MHOXXKMHHMX rpanyt / Minaes 10.M., ®iximonosa O.I1O.,
MinaeBa IO.I. // KuGepnernka u cucremublii anamm3. — 2014. — Tom 50, Ne 4. — C. 42-52.

PosrisiHyTo mUTaHHA, HOB’S3aHi 3 TPaHyJIIOBAHHIM iH(pOpPMALii Ta TPAHYSIPHUMH OOUYHCICHHAMHE (Ipa-
HYJISIPHUI KOMII'IOTHHT) 332 YMOB IPE/CTABICHHS HEUiTKO-MHOXHHHOI rpanynn (HM-rpanynn) y Bursai kpo-
HekepoBa J00yTKy. IToka3aHo yHiBepCallbHICTh 3aIPOIIOHOBAHOT MOJIEII, 30KpeMa, TIpH 0OYHCIICHHI 00epHEHO-
IO 3HAQUCHHS HEYITKOI 3MIHHOI BUAY Ta pO3B’s3aHHI iHIIHMX 33/1a4 KEPYBaHHS 3a yMOB HEBH3HaueHoCTI. [Toka-
3aHO, 10 3arporoHoBana popma HM-rpanyim — TeH30pHHH (KpOHEKepiB) H00YTOK KOMIIOHEHT, J103BOJISIE 30¢e-
pErTH BIACTHBICThH LITICHOCTI IPAHyJI i CYTTEBO MPOCYHYTHCh B PO3B’SI3aHHI HPOOIEMH IPAHyJISIPHOTO KOMIT 0~
TUHTA 1 IepeTBOpeHHs rpanyil. Im.: 4. bibmiorp.: 20 Ha3s.
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UDC 517.11+519.92
Kronecker (tensor) models of fuzzy-set granules / Minaev Yu.N., Filimonova O.Yu., Minaeva J.I. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. — P. 42-52.

The issues related to granulating information and granular calculations (granular computing) in
presenting FS-granules as a Kronecker product are considered. The proposed model is shown to be universal, in
particular, in calculating the inverse value of fuzzy variable and solving other control problems under
uncertainty. It is shown that the proposed form of FS-granules, tensor (Kronecker) product of components,
allows preserving the integrity of granules and promotes the solution of the problem of granular computing and
transformation of granules. Figs: 4. Refs: 20 titles.

YK 510.584
Hosi n0BeeHHsI BaKIMBUX TeopeM 0e3THIIOBOr0 eKCTeHCiOHANbHOro A-unciaenns / JIsaeunkuii O.0. //
Kubepuetnka u cuctemubiii anammus. — 2014. — Tom 50, Ne 4. — C. 53-63.

HagezieHO HOBI OBEICHHS JBOX TOPEM OE3THUIIOBOIO EKCTEHCIOHATIBHOIO A-4HCIIeHHsT: TeopeMu Kappi mpo Te,
1o Oy/b-sIKuil A-TepM Mae Sn-HopMaibHy (OpMy TOZ 1 TUTBKH TOM, KOJIH BiH Ma€e 3-HOpMasibHy (hOopMy, Ta TeOpeMr
HopMatizauii st [fy-penykuii. JlaHui Miaxix TPYHTYEThCS HA ABOX LIMPOKO BIIOMHX pe3yNbTarax: TeopeMi Mpo
BiKNIaaHHsI 1-peAYKIli Ta BIACTUBOCTI CHIIBHOI HOPMATI30BHOCTI 7)-PEIyKLIl, sIKi O3BOJISIIOTH MPUPOAHUM YHHOM
PO3IOBCIOINTH JIESIKI TBEP/DKEHHSI 31 3BHYAIHOTO A-UMCIICHHS Ha eKCTEHCIOHATIBHUI BUITAI0K. biGmiorp.: 5 Hass.

UDC 510.584
New proofs of important theorems of untyped extensional A-calculus / Lyaletsky A.A. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 4. — P. 53-63.

The paper contains new proofs of the following two theorems for the untyped extensional A-calculus: the
Curry theorem that any A-term has a Sy-normal form if and only if it has a S-normal form, and the normalization
theorem for pn-reduction. Our approach is based on the following well-known results: the postponement
theorem of #-reduction and the strong normalization property of n-reduction, which allow one to extend,
in a natural way, some propositions from the usual A-calculus onto the extensional case. Refs: 5 titles.

CUCTEMHHU AHAJII3 SYSTEMS ANALYSIS

VJK 519.873
Ouinka iimoBipHOCTI (PyHKUIIOHANLHOI BiIMOBH pe3epBOBAHOI CHCTeMH MeETOJOM iCTOTHOI BHOipkH /
Kysuenos M.IO., Xom’saxk O.M. // KuGeprernka n cucreMuslii anams. — 2014. — Towm 50, Ne 4. — C. 64-75.

JIoCITiKEHO CUCTEMY, CTPYKTYpa SIKOT 3a/Ia€ThCs ISPEBOM BiIMOB 3 e(DEKTHBHICTIO. 30BHIIIHE HAaBaHTA-
JKCHHsI Ha CHCTEMY BH3HAYCHO sIK (DyHKIIFO BiJ CTAaHIB HAIlIBMApKOBCHKOTO MPOLECY. 3alPOIIOHOBAHO METOJ
MIPUCKOPEHOTO MOJICIIOBAHHS HMOBIPHOCTI (DYHKI[IOHATIBHOI BiIMOBH, KOJIU €(EKTHBHICTh CUCTEMHU CTA€ HIK-
YOIO 3a Ty, 10 BUMAra€ThbCsl. 3HANICHO YMOBH, SIKi TapaHTYIOTh OOMEKEHICTh BIJHOCHOT MOXUOKHM OIIHKHU 13
3pOCTAHHSAM HAJIHHOCTI eIeMeHTIB. UnCenbHUil MPUKIIA] UTIOCTPYE TOUHICTH OLIHOK, OTPUMAHHUX 3arpPOIOHO-
BaHuM MertozmoM. lm.: 1. Tabm.: 2. Bibmiorp.: 26 Ha3s.

UDC 519.873
Evaluation of the probability of functional failure of a redundant system by important sampling /
Kuznetsov N.Yu., Homyak O.N. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. — P. 64-75.

A redundant system with the structure determined by fault tree with efficiency is considered. An external load
on the system is a function of the state of a semi-Markov process. A fast simulation method enabling to evaluate the
probability of functional failure when the real system efficiency becomes less than required ones is proposed. It is
proved that under some weak conditions an estimate has a bounded relative error as the components reliability
increases. The numerical example illustrates the efficiency of the method proposed. Fig.: 1. Tabl.: 2. Refs: 26 titles.

YK 517:519.6
IIpo pociifzKkeHHs] aJrOPUTMIB PO3LUEIUIEHHSI B 3aa4ax KoHBekuii—nudys3ii / T'nagkuii A.B. // Kubephe-
THKAa M CUCTeMHbIH aHamu3. — 2014, — Tom 50, Ne 4, — C. 76-88.

PosrmsTo 3aa4y MaTeMaTHYHOTO MOJICIIOBAHHS HPOLECIB MOMIMPEHHS 3a0pyAHEHb B/l CHCTEMH TOYKO-
BHUX DKEpEI y HOBITPSHOMY mpocTopi. Jisi 4iCenbHOro po3B’si3aHHs 0araTOBUMIPHHUX PIBHSHb KOHBEKTHBHOT
nuy3ii 3aIpONOHOBAHO MMIJXiJ, SIKMI BUKOPUCTOBYE 1110 PO3LICIUICHHS Ta OpraHi3alilo 00YHCICHb 3a J0MO0-
MOTOI0 SIBHHX CXeM OiKyd4oi xBuiti. JIOCIIDKEHO MUTaHHS MOOY/I0BU Pi3HUIIEBUX CXEM PO3IICIUICHHS, allpoK-
cuMalii Ta CTIMKOCTI 3a MOYAaTKOBMMH AaHMMH. bBiGmiorp.: 16 Ha3s.

UDC 517:519.6
Analysis of splitting algorithms in convection—diffusion problems / Gladky A.V. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 4. — P. 76-88.

The mathematical modeling of the propagation of contamination from point sources in the air is
considered. An approach that uses the idea of splitting and point-to-point computing is proposed for the
numerical solution of multi-dimensional convection-diffusion equations. The problems of the construction of
splitting schemes, approximation, and stability on the initial data are investigated. Refs: 16 titles.

YIK 519.854.6:004.023
Metoanka po3B’si3aHHsl 3aJa4i ONTHMIi3amii ynakyBaHb JJIsi KepyBaHHsI IePCIIEKTHBHHM PO3BHTKOM
BY3JIiB KoMyHikauiiinoi Mepewxi / Tpopumuyk O.M., Bacsauin B.O. // KubGepHernka 1 CUCTEMHBIN aHAIM3.
— 2014. — Tom 50, Ne 4. — C. 88-99.

3anpornoHoBaHO METOAMKY PO3B’I3aHHA 33/1a4i ONTHUMI3allil yIaKyBaHb JUISl OJIEP)KaHHS BUXIIHUX JJAHUX,
HEOOXiZHUX MpH MOOYIOBI MAaTeMAaTHYHUX MOJENEeH MEPCIEeKTHBHOTO PO3BHTKY BY3JiB 0ararompoIyKTOBHX KO-
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MyHIKaI[ifHIX MEPEeX 3 JUCKPETHUMHU TOTOKaMH. [IpHBeicHO pe3ysbTaTi YMCIIOBOIO MOJICIIOBAHHS PIllICHHS 3a1adi
Ha KOHKPETHOMY NPHKJIAJI VIS IT'SITH €TalliB PO3BUTKY MEpeXi IPH IPOrHO3yBaHHI 30UIBIICHHS CyMapHHX BY3JIOBHX
notokiB. ITokazaHo, 0 IpH epeBaHTAKEHH] BY3/IiB MEPexkKi 4epe3 KOPOTKOCTPOKOBI KOJIMBAHHS IIOTOKIB UH IOBHOMY
BIIMOBJICHHI JICKITBKOX BY3IIB Il OIEPATHBHOTO MEPEPO3MOALTY TOTOKIB 3aBKIM MOKE OYTH BUKOPUCTAHE IICH-
Tpaji30BaHE PO3B’SI3aHHs 3a/[a4l ONTUMI3alil yrnakyBaHb i Beiel mepexi. Im.: 3. Tabm.: 5. BiGmiorp.: 5 Hass.

UDC 519.854.6:004.023

Technique of the solution of packing optimization problem for the management of perspective
development of the nodes of a communication network / Trofimchyk A.N., Vasyanin V.A. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 4. — P. 88-99.

The authors propose a technique for the solution of the packing optimization problem to obtain the initial
data necessary for the construction of mathematical models of perspective development of nodes of
multicommodity communication networks with discrete flows. The results of numerical modeling of the
solution on a specific example for five stages of network development are given at forecasting the increase in
total flows in nodes. It is shown that in case of node overload because of short-term fluctuations of flows or
total refuse of several nodes, centralized solution of the packing optimization problem for the whole network
can always be used for operative redistribution of flows. Figs: 3. Tabl.: 5. Refs: 5 titles.

YIK 517.9:519.6

3amMkHeHa (opMa po3B’A3KIB JeAKHX KpailoBUX 3a/1a4 ISl PiBHAHHA aHOMAaJIbHOI AuQys3ii 3 y3arajabHe-
Holo noxignowo Xinsgepa / BynaBaubkuii B.M. // Kubepueruka u cuctemusblit ananus. — 2014. — Towm 50,
Ne 4. — C. 100-107.

BBeneHo moHATTS 6inopsiikoBoi ApoOOBOT MOXIHOT, sIKa y3arajibHIOE BijioMy moxinHy Xinegpepa. Hase-
neHo ¢opmyity neperBopeHHs Jlammaca 6imopsiakoBoi JpoOoBoi MOXiAHOI, Ha OCHOBI SIKOI 3HANIEHO PO3B’A30K
3ama4i tumy Komri uist piBHSHHS 1poOOBOrO MOPSAKY, IO MiCTHTh BKa3aHy MoXiaHy. OJep:kaHo 3aMKHEHI po3-
B’SI3KM JICIKMX KPAaHOBUX 3a/iay JUls PIBHSHHS aHOMAaJbHOI Audy3ii 3 OIMOpsAAKOBOIO 1pOoOOBOIO MOXIJHOIO 32
4acoBO0 3MiHHOM. bibmiorp.: 16 Ha3B.

UDC 517.9:519.6

Closed form of solutions of some boundary-value problems for anomalous diffusion equation with
Hilfer’s generalized derivative / Bulavatsky V.M. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4.
— P. 100-107.

The concept of double-order fractional derivative generalizing the well-known Hilfer’s derivative is
introduced. The formula is given for the Laplace transform of double-order fractional derivative, which is used
to solve the problem of Cauchy type for equations of fractional order with this derivative. The closed solutions
of some boundary-value problems for the equation of anomalous diffusion with double-order fractional
derivative in time are obtained. Refs: 16 titles.

VK 532.516
Moje/r0BaHHsI JHHAMIKM CTPYKTYPOBaHOI 32 BikoM mo/inMK/IiYHOI nomy.asinii 0iosoriyHuX KIITHH Ha

napamMeTpu3oBaHiii MHOKHUHI ajaredpaiunnx Gynkuiii / Akimenko B.B., 3aropoaniii FO.B. // Kubepneruka
U cucteMHbii aHamu3. — 2014, — Tom 50, Ne 4, — C. 108-125.

JocmimKkeHo JAMHAMIKY HOMyJsiLii OIOJIOriYHHX KJITHH HAa OCHOBI CTPYKTYpOBaHOi 3a BIKOM
TIOJIIMKJITYHOT MOJIeNi. 3a JOIIOMOTOl0 aHAIITHYHOIO MiJIXOY 1 YHCEIBHOTO MOJICIIIOBAHHS IT0YaTKOBO-Kpaio-
Ba 3aj1a4a TSl PIBHSHHS IEPEHOCY 3BOJMTHCS 10 IHTErPaIbHOTO PiBHSAHHS BosbTeppH Apyroro poay, o pos-
B’S3Y€THCS 3a JOIIOMOTOI0 PE30JIbBEHTH (HANAHOI y BHUIVISI HECKIHYEHHOTO psimy). JlIs mo4aTKoBO-KpaioBOi
3aa4i Ui PIBHSHHS NEPEHOCY PO3pOOIJICHO SBHY JABOIIAPOBY PI3HUIEBY CXEMY 3 JAPYTHM IOPSIKOM alPOKCH-
Marii 32 YaCOM Ta MEPIIMM MOPSAKOM 32 BIKOM, 3 SIBHOIO PEKYPCUBHOIO (HOPMYIIOIO LISl TPAHHYHOI 1HTErpalib-
HOT yMoBH. OCHOBHI 0iOJIOTiYHI TApaMETPH CUCTEMH PO3IJITHYTO Ha MHOXKHHI MapaMeTpU30BaHHX aiureOpaid-
HUX (QYHKIII 3 KOMITAaKTHOIO obJacTio Bi3HaueHHs. [Ipobiemy ineHTHdikanii mapaMeTpiB CHCTEMH PO3B’sI3aHO
JUTS HAOJIM)KEHHUX aHANITUYHUX PO3B’SI3KiB 3a/a4i Juis (GpakiiiHOT KIITHHHOI GioMacH XMelto, 10 CrocTepira-
JIUCS TIPOTATOM TPHhOX POKiB. OCKUIBKM MaKCHUMalbHa BiTHOCHA MOXMOKA BIIXWIICHHS MOJEIBbHOI (pyHKLIT Bifg
eKCIIepUMEHTAIbHUX JAHUX CKiaga MeHme 11 % , MoxHa 3pOOMTH BHUCHOBOK, IO CTPYKTYypOBaHA 3a BIKOM
MOMILMKIIYHA MOJIETb IOyl JOCTaTHRO epeKTUBHA [UIsl PO3B’SI3yBAaHHS MPUKIAJHUX 33/1a4 B O10JIOTTYHUX
cuctemax. [n.: 4. Ta6n.: 3. bibmiorp.: 30 Ha3B.

UDC 532.516

Modeling the dynamics of the age-structured polycyclic biological cell population for the parameterized
class of algebraic functions / Akimenko V.V., Zahorodnii Yu.V. // Kibernetika i sistemny analiz. —2014. —
Vol. 50, N 4. — P. 108-125.

We research the biological cells’ population dynamics on the basis of polycyclic age-structured model
using both analytical method and numerical simulation. We reduce the initial-boundary-value problem for
transport equation to the Volterra integral equation of second kind and resolve it by infinite convergent series.
For the initial-boundary-value problem for transport equation, we obtain explicit two-layer numerical difference
scheme with second order of approximation by time and first one by age with explicit recurrent formulas for
boundary condition. We consider the set of main biological parameters of the system as a set of parametrized
algebraic functions with compact domain of definition. The parameter identification problem is solved for the
approximate analytical solutions for the data of dried biomass of hop plant observed within 3 seasons. As the
maximum relative errors of deviation of simulated curves from the points of observed data are less than 11%,
we conclude that polycyclic age-structured models of cells’ aggregation are efficient to describe the temporal
evolution of plant cells biomass. Figs: 4. Tabl.: 3. Refs: 30 titles.
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YIK 519.6

BigHoByieHHs! po3pMBHUX (YHKUiH 1BOX 3MiHHUX, KOJIM JiHil po3puBY HeBifioMi (IPSIMOKYTHI eJleMeHTH)
/ JlurBun O.M., Ilepmnna F0.1., Ceprienxo I.B. // KubepHnernka u cucremusiii ananus. — 2014, — Towm 50,
Ne 4. — C. 126-134.

IToGyoBaHO Ta JOCIIIKEHO PO3PUBHI IHTEPIONALIIHI CIUTAiHY [UIs HAOIMKECHHS PO3PUBHUX (DyHKILIH.
Po3po0iieHo anropuT™ BiTHOBIEHHS PO3PHBHOI (QYHKIIIT, HEBIJOMI PO3PUBH SIKOI JIeKATh HA IPSIMHUX, HapajIelib-
HHUX KOOPAWHATHHM OCSIM, 3@ JOMOMOTOI0 HAOMMKEHHS 1i MoOyI0BaHMM PO3PUBHUAM IHTEPIOIILIHHIM CILTaii-
HOM, a TaKOJX aJITOPUTM 3HAXOJKEHHs PO3PHBIB PO3PHBHOI (pyHKIIIT HA OCHOBI BBEJICHOTO TIOHATTS €-HETepepB-
HocTi QyHkuii nBoX 3miHHMX. HaBeneno npukmaau. In.: 7. BiGmiorp.: 14 Hass.

UDC 519.6

Estimation of discontinuous functions of two variables in case of unknown discontinuity lines
(rectangular elements) / Lytvyn O.N., Pershina Y.I., Sergienko LV. // Kibernetika i sistemny analiz. —
2014. — Vol. 50, N 4. — P. 126-134.

We construct and analyze discontinuous spline interpolation for the approximation of discontinuous
functions. We develop an algorithm to estimate a discontinuous function whose unknown discontinuities lie on
lines parallel to the coordinate axes, by approximating it by the discontinuous spline interpolation. We also
develop an algorithm to find the discontinuities of a discontinuous function on the basis of the concept of
e-continuity of functions of two variables and present the examples. Figs: 7. Refs: 14 titles.

VK 621.391:519.2:519.7

Iepemimyroui BiacTHBOCTI onepaniii, BU3BHAYEHUX HAa MHOKHMHI N-BUMIDHHX BEKTOpPiB HaJ NPOCTHUM
ckinyenum nojiem / Kopanbuyk JI.B., JIucenko H.B., Ckpunuuk JI.B. // KubepHeruka u cucTeMHbli aHa-
m3. — 2014, — Tom 50, Ne 4. — C. 135-145.

OTpUMaHO pe3yJIbTATH, 10 XapaKTePU3yIOTh BILIMB ONepallii TOKOMIIOHEHTHOTO (MO/IYJIbHOT0) JO1aBaH-
Hsl HA MHOXKHHI BEKTOPIB HaJ MPOCTUM CKIHYCHHM IOJIEM Ha CTPYKTYpY (akTOprpymu 3a HEBHOIO MiArPYNO
BIZIHOCHO orepariii MOIYJIbHOTO (IIOKOMIIOHGHTHOTO) NOJABaHHS Ha Wil ke MHOXuHI. [lokazano, mo me-
pemilryrodi BIaCTHBOCTI Omepanii MOIy/IbHOTO I0JaBaHHsI 3aJIeXKaTh BiJ BUOOPY MIATPYIH BITHOCHO omepartii
MOKOMITOHEHTHOTO JoaaBanHs. Tabm.: 4. BiGmiorp.: 9 Ha3s.

UDC 621.391:519.2:519.7

Mixing properties of operations defined on the set of N-dimensional vectors over a prime finite field /
Kovalchuk L.V., Lysenko N.V., Skrypnik L.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. —
P. 135-145.

The results are obtained that characterize the influence of the component-wise (modular) addition defined
on the set of vectors over the prime finite field on the structure of factor group of a particular subgroup with
respect to the operation of modular (component-wise) addition on the same set. It is shown that the mixing
properties of the modular addition depend on the subgroup chosen with respect to the operation of
component-wise addition. Tabl.: 4. Refs: 9 titles.

YIK 519.85
Metox BiacikaHHsI BepmiMH rpaga nepecTaBHOr0 MHOI'OIPAHHHKA /ISl PO3B’A3YBaHHS JIHIHUX yMOB-
HHX 33124 onTuMi3anii Ha nepectasiaeHHsx / Emenp 0.0., Emenp €.M., OabxoBcbkuii JI.M. // Kubephe-
THKa ¥ CHCTeMHbIH aHamu3. — 2014, — Tom 50, Ne 4. — C. 146-153.

3anporoHOBaHO METOJ BiJCIKaHHsS BEPLIMH Ipada INepecTaBHOr0 MHOTOIPaHHUKA IJIS PO3B’sS3yBaHHSI
JHIHHAX YMOBHHX ONTHUMI3AIliHUX 3a[a4 HA [EPECTABICHHAX. BBEACHO MOHATTS rpada MepecTaBHOrO MHO-
TOrpaHHMKA Ta YaCTKOBOIO Tpad)a MHOKHHHU repecTaBiicHb. HaBeeHO YHCIIOBI €KCIIEPUMEHTH Ha OCHOBI CTBO-
penoi mporpamHoi peanizanii aaropurmy. Im.: 2. Tabm.: 2. Bibmiorp.: 16 nass.

UDC 519.85

The method of cutting off vertices of the graph of permutation polyhedron to solve linear conditional
optimization problems on permutations / Iemets O.0., Yemets E.M., Olhovskiy D.M. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 4. — P. 146-153.

A method of cutting off vertices of the graph of permutation polyhedron for solving linear conditional
optimization problems on permutations is proposed. The concepts of the permutation graph of a polyhedron and
a partial graph of the set of permutations are introduced. The numerical experiments based on the created
software implementation of the algorithm are described. Figs: 2. Tabl.: 2. Refs: 16 titles.

VK 519.85

Moaugikanisi KOOPAMHATHOIO MeTOy PO3B’SI3aHHS €KCTPEMAJIbLHUX 33124 HA KOMOIHATOPHUX KOH(iry-
panisx 3a ymoBu daratoxputepiaabnocti / Koneukina JI.M., [IBipua O.A., Haripua A.M. // KuGepueruka
u cucreMHblii aHamu3. — 2014. — Tom 50, Ne 4. — C. 154-161.

3anponoHOBaHO MiAXiJ A0 PO3B’sI3aHHs SKCTPEMANIbHOI 3a1a4i onTUMi3alii Ha KOMOIHATOpHIH KOH(Iry-
pauii mepecTaBieHb 3a yMOBU 0araTOKpHTEPiabHOCTI Ha OCHOBI Teopii rpadis. OnucaHo mianmporpaMy MeToxy
TOLIYKy TOYOK KOH(Iryparii, sika BAKOPHCTOBYE KOOPAMHATHUH METOJ PO3B’SI3aHHS y 3alPOINIOHOBAHOMY MO-
nmudikoBanomy minxoni. Iim.: 4. Tabm.: 4. Bibmiorp.: 12 nass.
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UDC 519.85

Modified coordinate method to solve multicriteria optimization problems on combinatorial
configurations / Koliechkina L.N., Dvernaya O.A., Nagornaya A.N. // Kibernetika i sistemny analiz. —
2014. — Vol. 50, N 4. — P. 154-161.

We propose a method to solve an optimization problem on combinatorial configuration of permutations
by using graph theory, taking into account the properties and structure of the set of permutations. The
subprogram of the method of searching for configuration points that uses the coordinate method in the proposed
modified approach is described.. Figs: 4. Tabl.: 4. Refs: 12 titles.

VK 519.711

KoMm0inaTopHuii ajJroputM mnodya0BM NapaMeTpPHYHOIO NPOCTOPY O3HAK s Kiaacudikauii 6ara-
TomipHux Mopeieii / Kunmos I'.B., Hacrenko €.A., Kongpamosa H.B., HocoBeus O.K., [1aBioB B.A. //
Kubeprernka u cucreMuslii anamus. — 2014. — Tom 50, Ne 4. — C. 162-169.

Po3risiHyTo KOMOIHATOPHUN ITOPHTM IOIIYKY HaWKpamoro Habopy y3araJlbHEHHX 3MIHHHX Ul HOOY-
JIOBH €JIHOI CTPYKTYpH Mojeneil 00’ exTiB kiacupikamil 3a 3aJaHIMH HaOOpaMH JAaHUX HA IIPUHITHIIAX METOLY
IPYNOBOrO OOMIKYy apryMeHTiB. 3almpOoIOHOBAaHO OyayBaTH Kiacu(pikaTop y HPOCTOpI MapaMeTpiB 3HaMIEHOT
CTPYKTYPH MOJIEJNCH, 1110 HAMKPALIMM YMHOM HPEJICTABIISAIOTh XapakTepuCTHKU Kiacudikanii 06’exris. Lm.: 1.
bibmiorp.: 7 HasB.

UDC 519.711

Combinatorial algorithm for constructing a parametric space of features for the classification of
multidimensional models / Knyshov G.V., Nastenko Ie.A., Kondrashova N.V., Nosovets O.K., Pavlov V.A.
// Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 4. — P. 162-169.

We consider a combinatorial algorithm to find the best set of generalized variables for constructing a
unified structure of models of classification objects using given data sets based on the principles of group method
of data handling (GMDH). We propose to construct the classifier found in the parameter space of the structure of
models that represent in the best way the characteristics of the classified objects. Fig: 1. Refs: 7 titles.

VJK 519.8
Ipo 3apauy nakyBanus mapis y ky6 / bepesopcebkuii O.A. // KubepHeryuka u cuctemublii ananuz. — 2014.
— Tom 50, Ne 4. — C. 170-179.

PosrsiHyTo 3a7auy naKyBaHHsS OAHAKOBHX KyJb B OJMHUYHUI KyO B n-BUMipHOMY mpocTopi. JlocmipKeHo
JIBOICTY JIarpaHXeBY OLIHKY (BEPXHIO OLIHKY pajiiyca Kylb) [isl KIACHYHOI KBaPaTHYHOI [I0OCTAHOBKH 3aj1adi Ta
psi/ly TIOCTAHOBOK, OTPUMAHKX LUIIXOM 1i PO3IIMPEHHsI CiMEHCTBAMHU (DYHKI[IOHAIBHO HAUIMIIKOBUX OOMEKEHB.
VY 6a30Biif NOCTAaHOBII OTPHMAHO AHAIITHYHHI BUpa3 U1 ABOicTol omiHkW. bibmiorp.: 19 Haszs.

UDC 519.8
On circle-packing problem in the cube / Berezovskyi O.A. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 4. — P. 170-179.

The problem of packing identical spheres in a unit cube in n-dimensional space is considered. The dual
Lagrange bound (upper bound for sphere radius) for the classical quadratic formulation of the problem and
some formulations obtained by expanding it by families of functionally redundant constraints is analyzed.
The analytical expression for the dual bound is obtained in the basic formulation. Refs: 19 titles.

NPOI'PAMHO-TEXHIYHI KOMILNIEKCH SOFTWARE-HARDWARE COMPLEXES

YK 004.421.6
MerTop 1oBeeHHsI iHBapiaHTHOCTI JiHiIHNX HepiBHOCTEI s JiHiiinux mukiais / JIsBoB M.C. // Kubepue-
THKa U cHUCTeMHbIM aHamm3. — 2014, — Tom 50, Ne 4. — C. 180-185.

IIpencraBineHo HOBHII METOJ MOBEACHHS IHBApiaHTHOCTI CHCTEMHM JIHIHHMX HEpIBHOCTEH Juist iTe-
paniffHUX OUKIIB, BU3HAYCHHUX HAJ( MOJIEM PalliOHATBHHUX YHCEN 3 JIHIHHUM OIepaTopoM y Till nuxiy. Merox
BPaxoBY€ MEPEAYMOBY LUKIY Y BUNNISII CHCTEMH JiHIHUX HepiBHOCTEH. PO3risin 0OMeKeHO BHIIAAKOM, KOJIH
yci BIIacHI 3Ha4YeHHs JiHIHHOTO orepaTopa € JIificHuMu. Meto/ 0a3yeThesi Ha OOUMCIICHHI YKcia iTepaiiil K-
JTy, TICJIsi BUKOHAHHS SIKMX 1HBAPIaHTHICTh CHCTEMH JIHIHUX HEPIBHOCTEH abo 3abe3nedyeTses, abo CrpocTo-
By€TbCs. MeTOJ BHUKOPHCTOBY€E IpPEICTaBICHHS JiHIMHOrO omeparopa y ioro skoppaHosiit ¢opmi. Dm.: 1.
bi6miorp.: 21 Ha3zBa.

UDC 004.421.6
Method of proving the invariance of linear inequalities for linear loops / Lvov M.S. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 4. — P. 180-185.

A new method is presented to prove the invariance of simultaneous linear inequalities for iteration loops
defined over the field of rational numbers with linear operator in the loop body. The method takes into account
the loop precondition in the form of simultaneous linear inequalities. The considerations are limited by the case
of real eigenvalues of the linear operator. The method is based on computing the number of cycle iterations
whose execution either ensures or disproves the invariance of the system of linear inequalities. The method uses
the representation of linear operator in its Jordan form. Fig.: 1. Refs: 16 titles.
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