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KIBEPHETUKA CYBERNETICS

VIK 519.8

Teopisi HemepepBHUX 33124 ONTHMAJILHOI0 PO3OUTTS MHOXKHMH SIK YHiBepcaJlbHUH MaTeMaTHYHHIA
anapat no0yaosu aiarpamu Boponoro Ta ii y3araabHenb. Il. Ajaropurmm modyaoBu jaiarpam
Boponoro Ha ocHoBi Teopii onTuManbHOro po3outrs Mmuoxul / KicerboBa O.M., Kopsimukina JI.C.
// Kubepuernka u cucremHbiii ananmus. — 2015. — Tom 51, Ne 4. — C. 3-12.

[IpencraBieHo aaropuT™ po3B’si3aHHs HENEPEPBHOI JIIHIHHOT 3a1a4ui ONTUMAJILHOTO PO3OUTTS
MHOXUHH 13 E, Ha ii HemepeTUHHI MiIAMHOXHHU HPH OOMEXKEHHSX 3 BHU3HAYEHHAM KOOPIHHAT
LEHTPIB MiAMHOXHUH. OnucaHo poOOTy LOrO ANrOpUTMY 1 HOro OKpeMHX BUNAJAKIB Ui 100y10BU
KJlacuuHOI aiarpamu Boponoro ta ii pi3HHX y3araiabHEeHb SIK s PiKCOBAHOTO HAOOPYy TOYOK-TEeHE-
paTopiB, TaK i 3 ONTUMAIBHUM IX PO3MILIEHHAM Y 3aj1aHiil MHOkuHi. [1.: 14. BiGmiorp.: 7 Ha3B.

UDC 519.8

The theory of continuous optimal set partitioning problems as a universal mathematical formalism
for constructing the Voronoi diagram and its generalizations. II. Algorithms for constructing
Voronoi diagrams based on the theory of optimal partitioning of sets / Kiseleva E.M., Koriash-
kina L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 3-12.

An algorithm is presented for solving the continuous linear problem of optimal partitioning of the
set from £, into its disjoint subsets under constraints with finding the coordinates of the relevant subset
centers. This algorithm and its special cases are applied to construct the classical Voronoi diagram and its
various generalizations both for a fixed set of generator points and for finding their optimal location in
the given set. Figs: 14. Refs: 7 titles.

VJIK 004.032.26

AIanTHBHHUIT MeTOo/1 TiOPHIHOr0 HABYAHHS eBOJIIOLIOHYI0YO0I Helipo-¢a33i cucremu / boasncwbkmii €.B.,
Boiixo O.0., ILimuce LII. // Kubepneruka u cucremusiii ananus. — 2015. — Tom 51, Ne 4. — C. 13—-18.

3anpornoHoBaHO METO] HaBYaHHS Helpo-(ha33i cucTeM, KU MOETHYE MPOLECH EBOOLIT apXiTeK-
TypH, CaMOHaBYaHH (DYHKII} HAJICKHOCTI i HABYAHHS CHHANTUYHUX Bar. Lleil miaxin 3abesmnedye BHCO-
Ky LIBHIKOJIIO 1 MOKJIMBICT 00po0ssiTH iH(popMaLiio B on line pekuMi, aIanTyo4du Mpy [bOMY Iapa-
METpPH 1 CTPYKTypy CHUCTeMH a0 yMoB 3amaui. Im.: 2. BiGmiorp.: 21 Ha3Ba.

UDC 004.032.26

Adaptive method of hybrid learning for evolving neuro-fuzzy system / Bodyanskiy Ye.V.,
Boiko 0.0., Pliss I.P. // Kibernetika i sistemny analiz. — 2015 — Vol. 51, N 4. — P. 13-18.

A neuro-fuzzy system learning method is proposed. It combines architecture evolving processes,
membership functions self-learning, and synaptic weights learning. This method provides quick response
and on-line information processing by adapting the system parameters and structure to problem
conditions. Figs: 2. Refs: 21 titles.

VK 519.713.4

IpumituBHi Ta He3BiaHi aBromatu / PucnoB LK. // Kubeprernka u cucremspiii anams. — 2015, — Towm 51,
Ne 4. — C. 19-27.

BBezieHo TOHATTS HE3BIHOTO aBTOMATY 1 IOKa3aHO, WO Oy/b-SKUil HE3BiIHMII aBTOMAT € HpH-
MITHBHUM. J[0BEIeHO HE3BIHICTH JUIsl 3BOPOTHUX MPUMITHUBHHUX aBTOMATIB 3 OAMHUYHKUM JieekroM. [To-
Ka3aHo, 1110 TeopeMy ManHa—IIOHI30BCKOT0 PO HE3Bi/HI MPEICTABICHHS HAIIIBIPYI MOYKHA BUKOPHUCTA-
TH JUIs JIHIHHMUX TpeJCcTaBiIeHb aBTOMaTiB. biOmiorp.: 8 Hass.

UDC 519.713.4

Primitive and irreducible automata / Rystsov I.LK. / Kibernetika i sistemny analiz. — 2015 — Vol. 51,
N 4. — P. 19-27.

The concept of irreducible automaton is introduced and it is shown that every irreducible
automaton is primitive. Reset primitive one-defect automata are proved to be irreducible. It is also shown
that Munn—Ponizovsky’s theorem about irreducible representations of semigroups can be used for linear
representations of automata. Refs: 8 titles.
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CHUCTEMHHUIA AHAJI3 SYSTEMS ANALYSIS
VK 512.61

3BaxkeHe CHHIY/ISIpHE PO3BUHEHHs MATPHIb 3 BHPO[KEHHMH BaraMH HAa OCHOBi 3BasKeHHX
opToronajibHux nepersopenn / Ceprienko 1.B., I'anoa €.®. // KubepHeTnka 1 CUCTEMHBIH aHAIIN3. —
2015. — Tom 51, Ne 4. — C. 28-43.

OneprkaHo Ta JOCIIKEHO /1B BapiaHTH 3BaKCHUX CHHTYJIIPHHX PO3BUHEHb MATPHILb 3 BUPODKCHHU-
MH Baramu Ipy BUKOPHUCTAaHHI 3BaKEHUX OPTOrOHAIBLHUX MaTpHlb. Ha OCHOBI LIUX CHHIYJISIPHUX PO3BHU-
HEHb MaTpPHIb OJCP/KaHO PO3BUHEHHS 3BAXKEHHX IICEBIOOOEPHEHNX 10 HUX MATPHULb 3 BUPODKCHUMH Ba-
raMM Ta PO3BUHEHHs LIMX MATPULb B MaTPUUHI CTENEHEeBl psiau i JoOyTku. BusHaueHno 3actrocyBaHHs LUX
posBuneHb. bibmiorp.: 23 Ha3Bw.

UDC 512.61

Weighted singular value decomposition of matrices with singular weights based on the weighted
orthogonal transformations / Sergienko 1.V., Galba E.F. // Kibernetika i sistemny analiz. — 2015 —
Vol. 51, N 4. — P. 28-43.

Two variants of weighted singular value decompositions of matrices with singular weights using
weighted orthogonal matrices are obtained and analyzed. Based on this singular value decompositions of
matrices, decomposition of weighted pseudoinverse matrices with singular weights and decomposition of
these matrices into matrix power series and products are obtained. The application of these
decompositions is determined. Refs: 23 titles.

VK 519.6:541.18

BucoxonponykTuBHi Meronu igeHTHdikauii napaMerpiB koMneTuTHBHOI 1HY3ii B HeOHOPiAHUX
cepeloBHINAX HaHONMOpUCTHX YacTHHOK / Ceprienko L.B., ITerpuk M.P., ®peccap K., Jlekaepk C.
// KnbepHernka m cucreMHblii anamms. — 2015. — Tom 51, Ne 4. — C. 44-61.

Po3risiHyTO MUTAHHS CTBOPEHHS BUCOKOIIPOIYKTUBHUX METO/IB ineHTH]IKaLii IUIsIXoM 1100y10BU
MaJIOBUTPaTHUX AHAIITHYHUX PO3B’A3KIB HPSIMHX 1 CHpsbkeHHX 3amgad. [loOymoBaHO sBHI BHpa3H
rpajiieHTiB (yHKIOHANIB-HEB 130K JUIs ineHTH]iKaLii mapaMeTpiB MepeHocy B HAHOIIOPUCTUX CEPEOBHU-
1Iax MpH BIIOMUX CyMapHHX PO3IMOJiJax Macu y TBepii i ra3onoioHii ¢azax agcopOOBaHUX PEUOBHH.
HaBeneno pesynbratu uncensHuX excrnepumentiB. lim.: 4. Bibmiorp.: 19 na3s.

UDC 519.6:541.18

Highly productive methods of identification of competitive diffusion parameters in heterogeneous
media of nanoporous particles / Sergienko 1.V., Petryk M.R., Fraissard J., Leclerc S. // Kibernetika i
sistemny analiz. — 2015. — Vol. 51, N 4. — P. 44-61.

Creation of highly productive methods of identification by constructing low-cost analytical
solutions to direct and conjugate problems is considered. The explicit expressions are constructed for
residual functional gradients to identify the transfer parameters in nanoporous media with the known total
mass distribution in the solid and gaseous phases of the adsorbed substances. The results of numerical
experiments are presented. Figs: 4. Refs: 19 titles.

VK 519.622, 004.75

baratokpokoBuii MeTOJ YHCeJIBHOIO PpO3B’SI3yBaHHsA 3a/a4i MO/JEIIOBAHHS IHPKYJISLIl
atmocepn B mocraHoBui 3aga4di Komri / IIpycoB B.A., Jopomenko A.}O. / KuGepnernka u
cucTeMHbIii anamu3. — 2015. — Tom 51, Ne 4, — C. 62-70.

PosrisiHyTo siBHUI 6araTOKpOKOBHUN OJHOCTAIHUI METO/, 110 JI03BOJISIE YHCEIILHO IHTErPyBaTH
nudepenIianbHi piBHSAHHS, SKi CTAHOBJIATH OCHOBY MOJEINI LMPKYJIALIl arMocdepH, IUIIXOM NepeTBO-
PEHHS [I0YaTKOBOI KpaiioBoi 3a1aui KOHBEKTUBHOI qudysii B 3anady Komi. Otpumanuii MeToq Mae mepe-
Bary mepe/ ICHyFOUMMH METOJIaMH 3aB/SIKH BHCOKIi TOYHOCTI Ta MajuM OOYHCIIIOBAIILHHM BHUTpATaM.
Im.: 3. Tabn.: 2. Bibmiorp.: 17 Ha3s.

UDC 519.622, 004.75

A multistep method for the numeral solution of the problem of modeling the circulation of atmo-
sphere in the Cauchy statement / Prusov V.A., Doroshenko A.Yu. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 4. — P. 62-70.

An explicit multistep one-stage method is considered, which allows numerical integration of the
differential equations that constitute the basis of the atmosphere circulation model, by transforming the
initial-boundary-value problem of convective diffusion to the Cauchy problem The method has an
advantage over the existing methods due to its high precision and low computational cost. Figs: 3. Tabl.: 2.
Refs: 17 titles.

188 ISSN 0023-1274. Kubepuetrka u cucteMHbIi ananu3, 2015, Tom 51, Ne 4



YK 519.85

3anaya 6anaHCHOr0 KOMNOHYBaHHs 3D-00’€KTiB: MaTeMaTHYHA MO/ieJb TAa METOAH PO3B’sA3aHHA /
Kosanenko I'.A., PomanoBa T.€., Cremok ILI. / Kubepuernka u cucremusiii ananmu3. — 2015. —
Tom 51, Ne 4. — C. 71-81

[ToOynoBaHo y3arajpHeHy MaTeMaTHYHY MOJENb 3aJadi  ONTUMAJIbHOTO  KOMIOHYBAaHHS
3D-00’exTiB (Kyii, HpsiMi KpyroBi LIUIIHAPH, NMPAMI NMPaBUJIbHI NMPU3MHM, NpAMi NMPSIMOKYTHI Iapaie-
JIertinean) B KOHTeHHepl (MpsiMUiA KpyroBui LWIIHAP, mapabosioin oOepTaHHs, 3pi3aHuil KPyroBui Ko-
HyC) 3 KpYIOBHMH CTejakaMu. BpaxoBaHO JomycTHMi BiJCTaHI MiK 00’€KTaMu Ta OOMEXKEHHS II0-
BEJIHKM MEXaHIYHOI cucTeMu (0OMEXKEHHsS! PiBHOBAark, MOMEHTIB iHepIi, CTIHKOCTi). 3ampornoHOBaHO
METOJM PO3B’si3aHHS Ha OCHOBI r-aiuroputmy lllopa, MynbTHCTapTy Ta NPUCKOPEHOTo mepebopy
KIHI[CBUX BEpINUH jepeBa po3B’si3kiB. [n.: 5. Bibmiorp.: 15 Hass.

UDC 519.85

The problem of balance layout of 3D-objects: Mathematical model and solution methods /
Kovalenko A.A., Romanova T.E., Stetsyuk P.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 4. — P. 71-81.

The paper introduces a general mathematical model of the optimal layout of 3D-objects
(spheres, straight circular cylinders, straight regular prisms, and straight rectangular
parallelepipeds) into a container (straight circular cylinder, paraboloid of revolution, truncated
circular cone) with circular shelves. The model takes into account the minimum and maximum
allowable distances between objects as well as the behavior constraints of the mechanical system
(equilibrium, moments of inertia, and stability constraints). We propose solution methods based on
Shor’s r-algorithm, multistart algorithm, and accelerated search of terminal nodes of the solution
tree. Figs: 5. Refs: 15 titles.

VK 519.872

Yuciaopuii aHadi3 cucTeMH 00CJAYroByBaHHs 3i 3BOPOTHMM 3B’s3koM / MeiikoB A.3.,
IHonomapenko JI.A., KynaieBa X.H. / Kubepueruka u cucremusiit ananus. — 2015. — Towm 51, Ne 4. —
C. 82-89.

3anponoHOBaHO MaTeMaTH4HY MOJEJb OaraToKaHaJIbHOI CHCTEMH MacOBOrO OOCITyroBYBaHHS 31
3BOPOTHHUM 3B’SI3KOM, B sIKiii 3BOPOTHHUII 3B’S130K 13 CHCTEMOIO 3[iCHIOETHCS 3aB/ISKH IOBEPHEHHIO Yac-
THHH [IEPBUHHAX BHUKIUKIB /IS TIOBTOPHOTO 00CIyroByBanHs. [Ipu 1ipoMy #MOBIpHICTD OBEPHEHHSI 3a-
JIEKUTH Bifl IOTOYHOrO YUCia 3afHATUX KaHAJIIB CUCTEMU. BUBUEHO MOJEINI 31 CKIHUEHUMH Ta HECKiHYE-
HUMH pO3MipaMu opOiTy aisi nepeOyBaHHs MOBTOPHUX BHKIHUKIB. P03po0iieHo TOYHMIT Ta HAOIMKEHHI
METO/IM PO3PaXyHKY XapaKTepUCTHUK po3risiHytoi mozeni. lm.: 10. Bibmiorp.: 7 Hass.

UDC 519.872

Numerical analysis of queueing system with feedback / Melikov A.Z., Ponomarenko L.A.,
Kuliyeva Kh.N. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 82-89.

A mathematical model of the multichannel queueing system with pure losses and feedback is
proposed. The feedback occurs as returning a part of serviced calls to get a new service. The probability
of returning to orbit depends on the number of busy channels. Both models with finite and infinite orbits
are examined. Both exact and approximate methods to calculate characteristics of the system are
developed. The results of numerical experiments are given. Figs: 10. Refs: 7 titles.

YIK 517.9

IIpo icHyBaHHsI CHJbHO HemepepBHHX (i3MYHUX PO3B’A3KIB KJIACiB aBTOHOMHHX €BOJIIOLIiHHUX
Bapiauiiinnx HepiBHocreii / KacbsinoB I1.0. // Kubepnernka u cucremusiii anamu3. — 2015, —
Tom 51, Ne 4. — C. 90-98.

BBoauTbess MOHATTS (Bi3MYHOTO poO3B’s3Ky (HAa CKIHYUEHHOMY IHTEpBali 4Yacy), o 0a3yeTbcs Ha
MPUPOAHHUX €HEPreTHYHUX HEPIBHOCTAX Ta HENepepBHil 3anexxHOCTI QyHKUIN cTaHy B (azoBoMy Ipo-
CTOpI BiJ 4acoBoi 3MIHHOI I KJIACiB aBTOHOMHHUX CBOJIONIIHUX BapialliifHUX HepiBHOCTEH Ha OIyKINX
KOHyCax 3 HellHIHHUMH HEMOHOTOHHUMH (y 3arajJbHOMY BHIAJKYy) BijoOpaxkeHHsMH. sl oTpuMaHuX
PO3B’sI3KiB OOTPYHTOBYETHCSI MOKJIMBICTD TJI00ATBHOTO OMHUCY MOBEIIHKA TAKUX CUCTEM B IPHPOIHOMY
(azoBoMy mpOCTOpPI BiJHOCHO TOMOJIOTIl CHIIbHOI 301KHOCTI 3a JIOIOMOTOK CKIHUEHHHX alrOPUTMIB
(3 TouHicTIO 70 Majoro napamerpa). biGmiorp.: 11 Hass.
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UDC 517.9

On the existence of strongly continuous physical solutions for classes of autonomous evolutionary
variational inequalities / Kasyanov P.O. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. —
P. 90-98.

The concept of physical solution (on a finite time interval) is introduced. This concept is based on
the natural energy equalities and continuous dependence of the state functions on the time variable in the
phase space for classes of autonomous evolutionary variational inequalities on convex cones with
non-linear non-monotonic (in the general case) maps. We use the classical penalty method for the
approximate search of such solutions. For this solutions we justify the possibility of a global description
of the behavior of such systems in the natural phase space in the topology of strong convergence, by
using finite algorithms (up to a small parameter). Refs: 11 titles.

YIK 519.85

KomoéinaTopHa onTumisaniiiHa Mojie/1b MaKyBaHHS NPSIMOKYTHHKIB 3i CTOXaCTHYHHMH MapamMeTpaMu
/ €Emenpb 0.0., Bap6oaina T.M. / Kubepueruka u cuctemuslii ananus. — 2015. — Tom 51, Ne 4. —
C. 99-111.

Ha ocHOBI BBe/ICHOTO BIJIHOIICHHS MOPSJIKY Ha MHOXKHHI JIUCKPETHUX BHUIIAIKOBHX BEIUYHH (Hop-
MaJli30BaHO TOHSTTSI B3aEMHOI'O PO3TAIllyBaHHS Y CMY3i NPSMOKYTHHKIB 31 CTOXaCTHYHHMH MapameTpa-
MH: OTPAIUISHHS y CMYTY, JIOTHK, epeTHH, HenepeTuH. [100y1oBaHo KOMOIHATOPHY MaTeMaTHYHy MO-
JIelTb 33124l ONTHMAJILHOTO MAaKyBaHHS MPSIMOKYTHHUKIB Ul BULIAJKY, KOJIM BXiJHI JAaHI € IUCKPETHUMH
BunagkoBumu BenwunHamu. Lin.: 2. Ta6m.: 3. Bibmiorp.: 16 Has3s.

UDC 519.85

Combinanatorial optimization model of packing rectangles with stochastic parameters /
Iemets 0.0, Barbolina T.M. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. —P. 99-111.

Based on the relation of order on the set of discrete random variables, which is introduced in the
paper, we formalize the arrangement of rectangles with stochastic parameters in a breadth: hit in a breadth,
tangency, intersection, non-intersection. We also construct a combinatorial mathematical model of optimal
rectangle packing when data are discrete random variables. Figs: 2. Tabl.: 3. Refs: 16 titles.

VK 519.6:519.8

liopuani anropuT™Mu po3B’s3aHHA JiHIHHAX CHCTeM /ISl CKiHYeHHO-eJ1eMEHTHOT0 MO/IEJTIOBAHHS
npoueciB ¢piaprpanii / Bapanos A.1O., Bintoyc M.B., Ceprienko I.B., Ximiu O.M. // Kubepueruka u
cucTteMublii aHanu3. — 2015. — Tom 51, Ne 4. — C. 112-120.

IIpencraBneHo HOBHI MapaselbHUN aJrOpUTM 3HAXOMKCHHS PO3B’S3KIB CHCTEM JIHIHHHUX aire0-
paivHuX PiBHSAHB i3 CTPIYKOBOK CHMETPUYHOO JT0JATHO-BU3HAYCHOK MATPHUIICIO, SIKHI TOETHYE 06UIC-
JIEHHs1 Ha 0araTosJiepHUX Hpolecopax Ta rpadiuHux mpuckoproBadax. HaBeqeHO pe3ynbTaTé MOJEINIO-
BaHHS IIPOCTOPOBOrO pexxuMmy (inbrpanii YepHIriBCbKOro pojoBHINA Mi3eMHUX BOJ 3a JOIOMOIO0
CKIHYEHHO-EJIEMEHTHOro po3B’sizyBaya Hanpa-3D. In.: 5. Bibmiorp.: 11 Hass.

UDC 519.6:519.8

Hybrid algorithms for solving linear systems for finite-element simulation of filtration processes /
Baranov A.Yu., Bilous M.V., Sergienko 1.V., Khimich A.N. // Kibernetika i sistemny analiz. — 2015.
— Vol. 51, N 4. — P. 112-120.

We consider a new parallel algorithm to solve systems of linear algebraic equations with band
symmetric positive definite matrix, which combines computation on multicore processors and graphics
processing units. We present the results of simulation of spatial filtration of groundwater for Chernihiv
region with finite-element solver Nadra-3D. Figs: 5. Refs: 11 titles.

YK 517.938.5

IIpo po3mmpenHsi B rias0eproBoMy mnpoctopi audepeHnmiaabHoi peamizamii 3J1ideHHOI B’S3KH
HeJiHiliHUX nmpoueciB «BXix-Buxin» / Pycanos B.A., JlakeeB A.B., Jlinke 10.E. // Kubepueruka u
cucteMubIii anamu3. — 2015, — Tom 51, Ne 4. — C. 121-126.

BuBuaeTbest anredpaiuHe po3MIMPEHHs 37YEHHOT CiM’1 KepOBaHUX HENIHIHHMUX TUHAMIYHHX TPO-
1eciB, Mo MaioTh Ju(pepeHIialbHy peanisalilo B KiIaci 3BHYAHHHX KBa3LIHIIHUX audepeHmiaabHuX
PIBHSIHB (3 IPOrPaMHO-TIO3I[IIHUM KEpyBaHHIM Ta 0€3 HbOT0) B cernapaderbHOMY TiIbOepTOBOMY MPO-
cropi. bibmiorp.: 4 Ha3Bu.
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UDC 517.938.5

On extension in the Hilbert space of the differential realization of a countable set of non-linear dy-

namic processes “input-output” / Rusanov V.A., Lakeyev A.V., Linke Yu.E. // Kibernetika i
sistemny analiz. — 2015 — Vol. 51, N 4. — P. 121-126.

We analyze the algebraic extensions of a countable family of non-linear dynamic control processes
having differential realization in the class of quasi-linear ordinary differential equations (with
software-positional control and without it) in a separable Hilbert space. Refs: 4 titles.

VK 519.21

Teoperuko-irpoBi Mojesi KOHKypeHUii BHPOOHMKIB 3 BHNAJAKOBHMH BHIYCKAMH B YMOBaXx
ayonotii nudepenuiiiopanux Topapis / Kocapesuu K.B., €neiiko S1.1. // KubepHerrka 1 cucTeMHBbIH
agamu3. — 2015. — Tom 51, Ne 4. — C. 127-136.

3anpornoHoBaHO MOl KUTbKICHOT KOHKYPEHIIT B yMOBax Jyoroii JudepeHIiiioBaHuX TOBapiB,
B SIKMX KepOBaHAa 3MiHHA BHPOOHHKaA (0OCAT BHIIYCKY TOBapy) BBaXKAETHCS BHIIAJKOBOIO BEIUYHHOIO.
Buaineno kiac po3mojiTiB BHIAJKOBUX BHUITYCKIB, SKHi TapaHTy€ PO3B’SI3KH Oe3KOAMIIIHUX irop.
OTpHUMaHO B SIBHOMY BHIJISAI (GOPMYJIH JUIsl BU3HAYCHHS «BUIIPABIICHO» piBHOBaru 3a Hemem st ayo-
OJIiT 3 BUIIAIKOBOK KEPOBAHOK 3MIHHOKO OJHOTO Ta 000X BUPOOHHKIB. 3alpOMOHOBAHO METO/I OLIHFO-
BaHHS MipHU pU3UKY BHpoOHMKA. bBibmiorp.: 7 Ha3B.

UDC 519.21

Game-theoretic models of competition of producers with random production amounts under
duopoly of differentiated products / Kosarevych K.V., Yelejko Ya.l. // Kibernetika i sistemny analiz.
— 2015 — Vol. 51, N 4. — P. 127-136.

The models of quantitative competition under duopoly of differentiated products in which the controlled
variable of the producer (production amount) is considered a random variable is proposed. The class of
distributions of random production amounts that guarantees the existence of solutions of non-cooperative
games is described. Explicit formulas are obtained to find a “corrected” Nash equilibrium first for a duopoly
with random controlled variable of one producer and then for both producers. The method for estimating
the measure of risk of producer is proposed. Refs: 7 titles.

VK 519.8

CuHTe3 CiYHUX i BiIOKpeMUIIOBAJIbHUX IUIOIIMH B OJHOMY METOJi HerJaakoi omrumusamii /
Boponnosa €.0., Hypmincbknii €.0. // Knubepuernka u cucreMusiit anamus. — 2015. — Tom 51, Ne 4.
— C. 137-150.

3anponoHOBAaHO AJITOPUTM PO3B’sI3aHHS 3371au HeaupepeHlidoBanoi onTumizamii ciM’i MeToiB
BiZIOKPEMITIOBAJIBHHIX TUIOIIMH 3 IOAaTKOBUMH BiJICIKAHHAMH, MOPODKYBAHUMHU PO3B’SI3KOM JIOTTOMIXKHOT
3aj1a4i METO/Iy CIUHMX IUIONIIMH. J[0BeIeHO 301KHICTD LIOTO ANTOPUTMY 1 HABEIACHO Pe3yJbTaTH 004HC-
JIIOBAJIBHUX €KCIIEPUMEHTIB IIPU PO3B’s3aHHI TPAHCIIOPTHUX 33ad. 3aJa4dl TPAHCIIOPTHOTO THUITY 3 0OMe-
JKEHHSIMHM Ha MOTOKH 3BOJSATHCS JI0 3aa4 NPOEKIii JOCUTh BiUIAJICHOI TOYKU Ha JOMYCTUMY MHOXHHY.
In.: 7. Bi6miorp.: 37 Ha3s.

UDC 519.8

Synthesis of cutting and separating planes in a non-smooth optimization method / Vorontsova E.A.,
Nurminski E.A. // Kibernetika i sistemny analiz. — 2015 — Vol. 51, N 4. — P. 137-150.

A general scheme for non-smooth convex optimization based on the separating plane algorithm
with additional clippings is considered. The convergence of the algorithm is proved. The results of
numerical experiments are given, which demonstrated the overall computational efficiency compared to
known leaders in this field. Of especial interest are the computational results applied to projection version
of the transportation problems with flow constraints. Figs: 7. Refs.: 37 titles.

VK 519.872

HaniBmapkoBchbka MojJeJb OJHOJIIHIAHOT cMcTeMH 00CJIYroBYBaHHSI 3 BTPATAMH Ta TeXHiYHUM
obcIyroByBaHHsIM HeHajiliHoro kanainy / Ilecuancokuii O.1., KoBanenko A.l. // KuGepueruxa u
cucteMublii anamu3. — 2015, — Tom 51, Ne 4. — C. 151-162.

IToGynoBano HamiBMapKOBCBKY MOJIENb OJHOIIHINHOI cucTteMu obciyroByBanus GI/G/I/0 3 ypa-
XYBaHHSAM TEXHIYHOIO OOCIYrOBYBAaHHS HEHJIHHOro 00CIyroByrouoro npmiaay. Busnaueno cramio-
HapHI HaJIHI Ta SKOHOMIYHI XapaKTEPUCTUKH CHUCTEMH Ta BHKOHAHO MABOKPUTEPIHHY ONTHUMI3allito
MEepioMUHOCT] NMPOBEAEHHsT TeXHiuHoro oOciayroByBanHs. li.: 3. BiGmiorp.: 13 na3s.
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UDC 519.872
Semi-Markov model of a single-server queue with losses and unreliable server maintenance /

Peschansky A.lL., Kovalenko A.L // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 151-162.

Semi-Markov model of a single-server queue GI/G/1/0 is constructed with regard for unreliable
server maintenance. The stationary reliability and economic characteristics of the queue are obtained.
Two-criterion optimization of maintenance execution periodicity is carried out. Figs: 3. Refs: 13 titles.

VK 519.24

Knacudikauis 6iHapHHX /IeTepMiHOBAHUX CTATHCTUYHHUX eKCIIEPUMEHTIB 3 HAIOJIETJINBOIO perpecieo /
Kopomok JI.B. // KubepHernka u cucremusiii aHamm3. — 2015. — Tom 51, Ne 4. — C. 163-168.

Jlnst Mmozeneit GiHApHUX JETEPMIHOBAHHX CTATHCTHYHMX EKCIIEPHMEHTIB, SIKi 3a1aF0ThCSI PEKYPEHTHO PO3-
B’SI3KaMM PI3HHLIEBHX JIETEPMIHOBAHUX PIBHSHbB JUIs IMOBIPHOCTEH aylbTepHATUB OIHAPHUX CTaHIB, BHBYAETHCS
HiMoBipHOCTE#H anbrepHaTyB. Kitacudikanito 00rpyHTOBaHO PI3HUMH IPaHMYHUMH BIIACTHBOCTSIMH PO3B’SI3KIB Jie-
TEPMIHOBAHMX PI3HULICBUX DIBHSHB, SIKi MOPOIKYIOTh WMOBIPHOCTI anbTepHaTuB. biOmiorp.: 7 HasB.

UDC 519.24

Classification of binary deterministic statistical experiments with persistent regression /
Koroliouk D.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 163-168.

For models of binary deterministic statistical experiments (SE) defined recursively by solutions of
difference deterministic equations for the probabilities of binary states alternatives, we analyze the
classification depending on the values of directing parameters, which define the increments of regression
functions of alternative probabilities. This classification is justified by the limit properties of the solutions
of the deterministic difference equations, which generate the alternatives probabilities. Refs: 7 titles.

VK 519.21+62

ACHMITOTHKA CTOXaCTHYHOr0 1H(Y3iliHOro mpouecy nepeHeceHHsi 3 TOYKOI0 PiBHOBaru Kpurepiio
sikocti / Hukitin A.B. // Kubepneruka u cucremusiii ananus. — 2015. — Ne 4. — C. 169-175.

OTprMaHO YMOBH cJIaOKoO1 301KHOCTI TU(y3iHHOro Mpolecy NepeHeceHHs 3 MAPKOBCHKHMH Tepe-
MHKaHHSIMH Ta KEPyBaHHSIM 3 TOYKOIO PIBHOBArd (GhyHKIH KPUTEPIIO SKOCTI, ISl SKOT HOOYA0BAaHO TIPO-
Leypy CTOXacTHYHOI ampokcuMarii y cxemi cepiif. biGmiorp.: 8 Hazs.

UDC 519.21+62

The asymptotic properties of the stochastic diffusion transport process with the point of equilib-
rium of the quality criterion / Nikitin A.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4.
— P. 169-175.

We obtain the conditions for weak convergence of diffusive process of transfer with the Markov

switchings and control with the point of equilibrium of functions of quality criteria, for which the
procedure of stochastic approximation in a number of series. Refs: 8 titles.

VIK 621.396.6.004:004.942

Crparerii npusHavyeHHs1 iHTepBaabHuX aomyckiB / IIumo I''M. // KubepHernka M CHCTEMHBIH
anamms. — 2015. — Tom 51, Ne 4. — C. 176-184.

PosristHyTO CcTparterii JOMyCKOBOIO IPOCKTYBAHHS: PIBHUX JIONYCKIB, MaKCHMAIBHOTO 00’€My JO-
ITyCKOBOI 001acTi, MiHIMAJILHOI BAPTOCTI Ta ONTUMAJIBHOTO CIiBBIJHOLIEHHS IiHa/AKicTb. OTPUMAaHO BHpa-
3 JUI1 BUSHAUCHHS ONTHMAIBHUX 3HAYCHb JOIYCTHMHX BiIXIIEHb IapaMerpi. Bubip crparerii gomyc-
KOBOT'O IIPOCKTYBAaHHS 371 CHIOETHCS 33 HOPMOBAaHUMH Koe(inieHTaMu cTpareriil. Bucoka To4HicTh 00-
YUCIIeHb 3a0e3NedyeThCs 3a PaxXyHOK BH3HAUCHHS IIapaMETpPiB MOJENI B TOUKAaX JOTUKY BEpIINH
JoIrycKoBoi 00macTi 10 Mex 061acTi npare3fatHocTi npuctpois. Ii.: 4. Ta6mn.: 7. Bibmiorp.: 9 HasB.

UDC 621.396.6.004:004.942

Strategies for the interval tolerance assigning / Shilo G.M. // Kibernetika i sistemny analiz. — 2015.
— Vol. 51, N 4. — P. 176-184.

The strategies for tolerance design are considered, such as equal tolerance, the maximum size of
tolerance field, the minimum cost and optimum price/quality ratio. Expressions for defining the optimal
values of tolerance parameters are obtained. The strategy of tolerance design is selected by the
normalized coefficients of strategies. The high accuracy of calculations is ensured by defining
the parameters of the model at the tangency points of vertices of tolerance region with device operability
region boundaries. Figs: 4. Tabl.: 7. Refs: 9 titles.
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