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VK 519.8

Teopiss HemepepBHUX 3a/1a4 ONTHMAJbHOIO PO3OMTTS MHOKHMH SIK YHiBepcaJbHHH MaTeMaTHYHUI
amapat nodyaoBH aiarpamu Bopomnoro Ta ii y3araabHenb. I. Teopermuni ocHoBu / KiceniboBa O.M.,
Kopsimkina JI.C. // Kubepuernka u cuctemubiii axmamu3. — 2015. — Tom 51, Ne 3. — C. 3-15.

PosrmsinyTo croci6 moOymosu miarpamu BopoHoro i i pi3sHEX y3aralbHEHb, 3aCHOBAHUH Ha €IHHOMY
miaxoi: GOpMyITIOBaHHI HEMEPEPBHOI 33/1a4i ONTUMAIBHOTO PO3OUTTS MHOKHHU 3 KPUTEPIEM SIKOCTI pO3OHTTS,
110 3abe3neyye BiNOBIIHUN B JiarpaMu BopoHoro, i 3acTocyBaHHI MaTEMAaTUYHOTO TA AJITOPUTMIYHOIO aria-
paty po3B’s3aHHs TAKUX 3a[ad. Pe3yibTaToM IBOTo IMiIXOy € MOXJIMBICTH OyIyBaTH HE TIIBKH BXKE BiJOMi
niarpamu Boponoro, a it koHctpyroBatn HoBi. Im.: 1. Tabm. 1. Bi6miorp.: 36 Ha3s.

UDC 519.8

The theory of continuous optimal set partitioning problems as a universal mathematical formalism for
constructing the Voronoi diagram and its generalizations. I. Theoretical foundations / Kiseleva E.M.,
Koriashkina L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 3-15.

The authors demonstrate the way of constructing the Voronoi diagram and its various generalizations
based on a unified approach: formulating a continuous optimal set partitioning problem with the partition
quality criterion that provides the appropriate type of Voronoi diagrams and applying the mathematical and
algorithmic apparatus to solve such problems. The result of this approach is the ability not only to construct
well-known Voronoi diagrams but also to design new ones. Fig.: 1. Tabl.: 1. Refs: 36 titles.

YK 519.725
MeToa AeKoAyBaHHsI 3aBaJOCTIiKOro Koay 3MiHHOI [JOBKHHH Ha OCHOBi CKiHYeHHHX aBTOMATIiB /
3aBaacbkuii 1.O. // KubGepHernka u cucremubiii ananmu3. — 2015. — Tom 51, Ne 3. — C. 16-24.

Po3risiHyTO anropuT™M AEKOAYBaHHS JUI KOy, Mo 0a3yeThest Ha 00poOiIeHH] iHpopManiiiHiX TOBiTOM-
JICHb CKIHYCHHHMH aBTOMATaMU Ta BHKOPHCTaHHI ABOOA3UCHOI CHCTEMH YHCICHHS, a TaKOXK OLIHEHO Horo
edexruBHiCTh. KpiM TOro, pO3MISIHYTO 3araibHUN alrOpUTM KOAyBaHHsS. SIK KOIyBaHHS, TaK i AEKOLyBaHH
3IIHCHIOETBCS 32 JOTIOMOTOI0 JBOPIBHEBOT CUCTEMM: Ha BHYTPIIIHBOMY PiBHI BXi/IHE IOBIJOMJICHHS TOJIA€THCS
y BUDJISAI HIDKHBOTO (2,3)-K0/y, @ Ha 30BHINIHBOMY 3aBaJIOCTIiiKi BIACTHBOCTI IBOTO KOJY IiICHUIIIOIOTHCS Ue-
pe3 #oro mepeTBOPEHHS] CKIHYEHHMM aBTOMATOM CHELianbHOro BUMLLLY. Ilix yac NeKoayBaHHS HOMMJIKH
MEPEXOILTIIOTHCS HacaMIIepe/l Ha 30BHILIIHBOMY DiBHI, ajie SKIIO IIbOTO HE BiOYBA€ThCs, PE3YNIbTAT «ITiT4H-
IIAETHCS» Ha BHYTPINIHBOMY piBHI. J[OCHIPKEHO B3a€MO3B’SI30K 30BHIIIHBOIO PIBHS PO3IIIAHYTOI CHCTEMH 31
3rOPTKOBUMHM KOJIAMH 1 TIOKA3aHO TE€PEeBark 3alpornoHoBaHoro Meroay. [in.: 2. Tabm.: 1. bibmiorp.: 3 Ha3Bu.

UDC 519.725
The decoding method for variable rate error-correcting code based on finite automata / Zavadskyi 1.O. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 16-24.

The decoding algorithm for the special error-correcting code is discussed and its efficiency is estimated.
The code is based on information processing by finite automata and using two-base numeral system. The
general encoding algorithm is also considered. Either encoding or decoding is performed by a two-level system:
the input message is represented as the lower (2,3)-code on the internal level and the error correcting
capabilities of this code are strengthened on the external level by its conversion using a special finite
automaton. First and foremost errors are corrected on the external level; otherwise, they are erased by the
internal automaton. The relation between the external level of the discussed system and convolutional codes is
considered and the advantages of the proposed method are shown. Figs: 2. Tabl.: 1. Refs: 3 titles.

V]IK 517.698.519.6

MartemaTHYHA MoOJeJb PO3CisiHHS XBHJb immenancHow rparkorw / Kocrenko O.B. // KubGeprernka u
cucteMubiii anamu3. — 2015. — Tom 51, Ne 3. — C. 25-43.

Po3mipeno 061acTh 3aCTOCYBAaHHS YMCEIBbHO-AHAITUYHOIO METO/AY PO3B’SI3yBaHHS 3ajadi PO3CISHHS
AKyCTHYHHX Ta EJICKTPOMATrHITHUX XBHJIb IMIICQHCHOIO IPATKOI. 3ajaya NMPHUBOAUTH 1O TPAHUYHOI YMOBH
TPETHOro POAY UL JBOBUMIPHOIO PiBHSHHS ['eIbMIoJIbLst 3 10AaTKOBUMHU yMoBamu. ['paHuyHy 3a1ady 3Bejie-
HO JI0 TPaHUYHUX IHTeTPaJbHUX PIiBHAHb. MeTOoX JUCKPETHHX OCOOIMBOCTEH MOIM(IKOBAHO JUIS YHCEIHLHOIO
PO3B’sA3aHHS MUX PiBHAHE. OTPHMAHO 3aJIeXKHOCTI IHTErpaIbHOI XapaKTepPUCTHKU PO3B’I3KiB 3a/adi BiJ dacTo-
tu. In.: 10. Bibmiorp.: 25 Hass.

UDC 517.698.519.6

Mathematical model of wave scattering by impedance lattice / Kostenko O.V. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 3. — P. 25-43.

A numerical analytical method of solving the scattering problem for acoustic and electromagnetic waves
by an impedance lattice is presented. The problem leads to a third type boundary problem for the
two-dimensional Helmholtz equation with additional conditions. The boundary-value problem is reduced to
boundary integral equations and the discrete singularities method is modified to solve them numerically.
The dependence between the integral characteristics of the solutions and the frequency is obtained. Figs: 10.
Refs: 25 titles.
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CUCTEMHUI AHAJII3 SYSTEMS ANALYSIS

VJK 519.217.2

IlporHozyBaHHsi CTPYKTYpPM TeHiB 3 BHMKOPHUCTAHHSIM cymimed J§imoBipHicHMX po3mogimis /
Ceprienko I.B., 'ynan A.M., OcrpoBebkuii O.B. // Kubepueruka u cucremusiii ananus. — 2015. — Tom 51,
Ne 3. — C. 44-53.

Po3rsiHyTo 3a1a4y BiJHOBICHHSI MTOCIIITOBHOCTI MPUXOBAHUX CTaHIB Ul CYMiIICH PO3IOALTIB, 0 OMH-
CYIOTbCS y3araJbHEHHSMHU JIAHLIOTIB MapkoBa JOBUIBHOIO MOPSAKY 1 NPHXOBAHUX MApPKOBCBKUX MOJIENICH.
3aIpoIoOHOBAHO AITOPUTM JMHAMIYHOTO HPOrpaMyBaHHs JUIsl PO3B’s3aHHs L€l 3ajJadi, a TakoX HOro Mo-
muikanii, o HampaBJIeH] Ha YCyHEHHS peKypcii Ta ckopodeHHs nepedopy. OTpiuMaHi pe3ysbTaTi 3acTOCOBa-
HO JI0 3ajJa4i po3mi3HaBaHHA (parMeHTiB reHiB y reHomax pociuH. Im.: 1. Tabm.: 3. BiGmiorp.: 8 Ha3B.

UDC 519.217.2

Predicting gene structure with probability distributions / Sergienko L1.V., Gupal A.M., Ostrovskiy A.V. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 44-53.

The authors consider the problem of recovering hidden state sequences for mixture distributions with
constituents described by the generalization of high-order Markov chains and hidden Markov models. A new
algorithm to solve the problem using dynamic programming is proposed, as well as its modifications to
eliminate recursion and diminish search. The results are applied to the problem of gene fragment recognition in
plants. Fig.: 1. Tabl.: 3. Refs: 8 titles.

VK 330.115

CucreMHuii aHadi3 BUPOOHMUTBA BYriLUIA 3 ypaxyBaHHAM O0e3NeKH IOCTa4YaHHsA eHeprii, Boau
i mpomoBosabcrBa B Kwutai / Keianryam Kcy, Qxynmian I'ao, I'yinb Yao, €pmoaser .M.,
€pmoanesa T.10., Kpsuknmcbknii A.B., PoBencbka O.0. / Kubepuernka u cucteMuslii ananus. — 2015, —
Tom 51, Ne 3. — C. 54-64.

OrmmcaHo po3poOKy MPOCTOPOBOT MOAIEII IUIAHYBaHHS CTabiIBHOTO PO3BHTKY €HEPTETHYHOI 1 CLIbCHKOTrOCIO0-
JIapchKOT IPOMIICTIOBOCTEH B yMOBAX 3arOCTPIOBaHOi KOHKYPEHIIil 3a 0OMeKeHi 3eMeNbHi Ta BoiHi pecypen. Un-
CENbHI eKCIIEPUMEHTH IiATBEPUKYIOTH 3HAUYIIICTh IPUPOIHUX PECYPCiB sIK (haKTOpIB, IO BU3HAYAIOTH OE3MCUHE
MOCTa4YaHHsI eHeprii 1 MPOYKTIB XapuyBaHHS, a TAKOXK BaXKJIMBICTh CUCTEMHOTO aHAITI3y B3a€MO3ANIC)KHOCTI TIPOMHC-
JoBocTi Ta pecypci. bibmiorp.: 16 Hass.

UDC 330.115

Systems analysis of coal production with account for safe supply of energy, water, and food in China /
Xu Xiangyang, Junlian Gao, Gui-Ying Cao, Ermoliev Yu.M., Ermolieva T.Yu., Kryazhimskii A.V.,
Rovenskaya E.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 54-64.

The authors develop a three-dimensional model to schedule a sustainable development of energy and
agricultural industries in China under competition for land and water resources. The numerical experiments
confirm the role of natural resources as factors that determine safe supply of energy and food and emphasize the
important role of systems analysis of interdependences among industries and resources. Refs: 16 titles.

VK 519.86

MaremaTuyHa mojeis podoru 6anky / I'onuap M.C. // KubepHeruka u cucremuslii ananmu3. — 2015, —
Tom 51, Ne 3. — C. 65-89.

3anpoIoHOBAHO 3arajibHy MaTEMAaTH4YHY KOHLEMLi onucy podotu GaHky. J{is 1poro BBeneHO 0a3oBy
Mozesb poboTH OaHKy, €BOJIIOLIS KamiTamy B sIKiH OmMCyeTbesl mporecoM MapkoBa. OTpUMaHO OLIHKY
HMOBipHOCTI GaHKpyTCTBa B 0a30Biii Mozeni poboTH GaHKy, sIka MaKkopye HMOBIpHICT GaHKPYTCTBa OaHKY
B 3alpONOHOBaHiil Mojeni. Bu3HadeHo BeNMYMHYy MOYAaTKOBOTO KamiTamy OaHKa, 3a AKOTO OaHK MOKe
(yHKIIOHYBaTH HEOOMEXKEHHH Yac 3 JIOCTATHbO MAaJOK HMOBIpHICTIO OaHkpyTcTBa. bibmiorp.: 48 Hass.

UDC 519.86

Mathematical model of bank operation / Gonchar N.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 3. — P. 65-89.

A general mathematical concept is proposed to describe bank operation. To this end, a reference model of
bank operation is introduced, which describes evolution of capital by a Markov process. The ruin probability in
the reference model that majorizes the probability of bank bankruptcy in the proposed model is estimated. The
value of the initial bank capital such that the bank can operate for infinite time with a sufficiently small ruin
probability is indicated. Refs: 48 titles.

YIK 519.217; 519.718; 519.837

Jocaimxenns ¢uykryaniii KoJHBaHL NApaMeTPUYHOrO0 JIAMIIOBOIO reHepaTopa i3 3ami3HIOBATLHUM
3BopoTHUM 3B’s13koM / Sleuncwkmii B.K., Mamuk I.B. // KuGepuetuka u cucremusiii ananmu3. — 2015, —
Tom 51, Ne 3. — C. 90-99.

ITpoBesieHO aHaii3 MOPOJKYFOUOTO PIBHAHHS Ta PIBHSHB JUIS aMILTTY/H i (ha3h KOJIMBAaHb MapaMeTpH4-
HOTO JIAMITOBOTO T'€HEPaTopa i3 3aIli3HIOBAJbHUM 3BOPOTHHUM 3B’A3KOM. JIOCHi/KEHO CTaIlioHapHi peKuMHU KO-
JIMBaHb Ta PO3MVIIHYTO BIUIMB (IyKTyaliil BIACHOI 4acTOTH Ha poOOTYy aBTOreHeparopa i mapaMeTpuyHy «Ha-
Ka4Ky» 3a HasBHOCTI mepemko/. Takok BU3HAYEHO 00JacTi Al mapaMeTpiB BUXIIHOTO PiBHSHHS, BIANOBIIHI
HECTIHKMM By37aM, CTiHKUM By3iam i dokycam. Dm.: 5. Bi6miorp.: 12 mass.
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UDC 519.217; 519.718; 519.837
Analysis of fluctuations of a parametric vacuum tube oscillator with delayed feedback / Yasynskyy V.K.,
Malyk LV. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 90-99.

The generating equation and equations for amplitude and phase fluctuations of the parametric tube
oscillator with delayed feedback are analyzed in the paper. The steady-state oscillation modes and the influence
of fluctuations in the natural frequency of the oscillator on the operation of the self-oscillator and parametric
“pumping” in the presence of interference are investigated. The domains for the parameters of the original
equation corresponding to unstable nodes, stable nodes, and focii are identified. Figs: 5. Refs: 12 titles.

YK 517.95
XapakTepusanisi po3noaiiiB  3i miJbHocTAMH THMYy aromapHux ¢yHkniii / Kabanos K.,
Kononsukuuit B.M. // Kubepruernka u cucremubiii anamms. — 2015. — Tom 51, Ne 3. — C. 100-106.

PosrisiHyTo (iHITHI BUIIAJKOBI BEIMUMHH, 10 PO3KIIAAIOTHCS B CyMy JIBOX HE3aJIEKHHX BHIIAJKOBUX Be-
JIMYMH, OJHA 3 KOMIIOHEHT Ma€ PO3IOIII Takoro > THIy. JlOCHiZKEHO BIACTHBOCTI XapaKTEePHCTUYHHX
¢yHKUiil Ha OCHOBI aHaNi3y AU(epeHNiaTbHUX PIBHAHb Ta BUIUICHO KJIAC PO3MOILIIB, SIKi MalOTh AESKi eKCTpe-
MaJIbHI BJIACTHBOCTI eHTpomii. Bibmiorp.: 7 Ha3s.

UDC 517.95
Characterization of the distributions with atomic function densities / Kabanov K.I., Kolodyazhny V.M. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 100-106.

We consider finite random variables decomposed into the sum of two independent random variables one
of which belongs to the same type of distribution. The properties of characteristic functions are investigated on
the basis of the analysis of differential equations and the class of distributions possessing some extreme
properties of entropy is allocated. Refs: 7 titles.

VK 517.91: 518.1

KoMmm’orepHo-opieHTOBaHMiT aHaJIi3 CTiliKoCcTI Ha OCHOBI peKypeHTHHX IepeTBOpPeHb Pi3HHLEBHX
Po3B’sa3KiB 3BU4aliHuX Aupepennianbnux piBusaHb / Pomm $1.0. / KubepHeTuka u cHCTeMHBIH aHamu3. —
2015. — Tom 51, Ne 3. — C. 107-124.

IpencraBneno o3Haku crifikocTi 3a JIsmyHOBMM pO3B’SI3KiB CHCTEM 3BHYANHHUX IM(EpEHIIaTbHIX
PIBHSHB B Pi3HHIEBI, aUTHBHII 1 iHTerpaNbHill GopMax, sIKi MiCTATh HEOOXIHI 1 JOCTaTHI YMOBH, IIPH LBOMY
HE IEpeTBOPIOIOTh (DYHKMiH HpaBoi YAaCTHHH CHCTEMH. 3arajoM O3HAaKH OpPI€HTOBAaHI Ha KOMII IOTEpHY
peaizaiito, JesKi 3 HUX — Ha aHaJITHYHE JOCIiKeHHA. Ha OCHOBI MOpIBHSAHHS MigiHTErpaIbHUX (GyHKIIi
CTIMKICTh OKPEMUX CHCTEM HENHIHHMX PIBHSAHb aHAJI3YyeThCs Oe3 anpiopHuX po3B’s3anb. [IporpamHo peanizo-
BaHI O3HAKM OIMCAHO [UIs CHUCTEM 3arajlbHOr0 BHJy, HABEICHO MPHKIAAM, PE3yJbTaTH HPOTPAMHHX
i uMCeNbHUX eKcrepuMeHTiB. bibmiorp.: 22 Ha3sw.

UDC 517.91: 518.1

Computer-oriented stability analysis based on recurrent transformation of difference solutions of
ordinary differential equations / Romm Ya.E. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. —
P. 107-124.

Criteria for the Lyapunov stability of solutions to systems of ordinary differential equations are presented
in the difference, additive, and integral forms. They contain the necessary and sufficient conditions and do not
transform the functions in the right-hand side of the system. In general, the criteria are intended for computer
implementation, and some of them for the analytical research. Based on the comparison of the integrands, the
stability of some systems of nonlinear equations is analyzed without a priori solutions. The programmed criteria
are given for general systems, examples and results of program and numerical experiments are presented.
Refs: 22 titles.

VK 519.87
EBomoniiino-pparmentapna moaeas 3aaadi TpacyBanns / Kosin I.B., Kpusuyn O.B., Ilinuyk B.IL //
Kubepuernka u cucremusii anammus. — 2015. — Tom 51, Ne 3. — C. 125-131.

Po3srsiHyTo 0MH 3 BapiaHTIB 3a/1a4i TpacyBaHHs Ha IUIOCKIH wino4yncnoBiii rparui. [TokasaHo, mo 1o 3a-
Jaqy MoxkHa COpMyYJIIOBATH sIK 3aady IOIIYKY CJIIB 3 MEBHUMH BJIACTUBOCTSAMH HaJl KiHIEBUM ali(aBiTOM.
V cBOMO uepry, 3ajada MOLIyKy ONTHMAJIBHHX CIIB MOXE PO3IIISAATHCS sIK 3a7a4a 3 (parMEeHTapHOI CTPYKTY-
poro. OTpruMaHO KOMOIHATOPHY OLIHKY MHOXHHH JOIYCTHMHX CIIB, BCTAHOBICHO HIDKHIO OLIHKY IIUIBHOCTI
B 3a/1aui MOUIYKY ONTHMAIIBHOTO TPAaCyBaHHsA 3 KpuUTepieM minbHOCTI. [To0ynoBaHO eBomrouiiiHO-(pparmeHTap-
HY MOJENb 3aiadi TpacyBaHHS, /Ul MaluX PO3MIpiB OTPUMAHO ONTHUMAJbHI 1 OJM3BKI 0 ONTUMAIBHUX
po3B’s3ku wiei 3amaui. [m.: 4. bibmiorp.: 10 Hass.

UDC 519.87

Evolutionary-fragmented model of the routing problem / Kozin I.V., Kryvtsun O.V., Pinchuk V.P. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 125-131.

In this paper we consider one of the variants of the routing problem on a plane integer lattice. It is shown
that this problem can be represented as a problem of searching for words with certain properties over a finite
alphabet. In turn, the problem of finding optimal words can be considered as a problem with fragmentary
structure. A combinatorial estimate for set of feasible words was derived and the lower bound of the density
was established for the problem of finding optimal line density. An evolutionary-fragmentary model of the
routing problem is constructed. Optimal and near-optimal solutions are obtained for this problem for small
sizes. Figs: 4. Refs: 10 titles.
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VJK 517.977.56

Po3noninene kepyBaHHs 3 3arajlbHHM KBAaJAPATHYHHUM KPHUTepPieM y cneniajbHii HOpMi 1151 cucTeM, 110
ONHMCYITbCA Mapado/10-rinep0oiYHUMH  PiBHAHHSAMH 3 HEJOKAJbHUMH KpaiioBUMH yMoBamu /
Kanycrsin B.O., Ilnmnorpaes 1.O. / Kubepueruka u cucremusiii anamu3. — 2015. — Tom 51, Ne 3. —
C. 132-142.

OpepkaHO yMOBHM JJIsi 3HAXOJ/DKCHHS PO3IOJUICHOrO ONTHMAIBHOTO KEpyBaHHSA ISl mapadosio-rimep-
6OJIIYHOrO PIBHSHHS 3 HEJIOKATPHUMU I'PAaHUYHUMH YMOBAMH 1 3araJIbHUM KBaJPaTHYHUM KPUTEPIEM SKOCTI
B crieniajibpHiil HopMmi. BcTaHOBIICHO OJJHO3HAYHY PO3B’SI3HICTH CHCTEM JUIsl 3HAXOKEHHS OITUMAJIBHOTO PO3-
B’SI3Ky, OTPHMAaHO OLUHKH sIep CHCTEM, IOBEACHO 30DLKHICTH PO3B’s3KiB 3amaui. bibmiorp.: 4 Ha3Bm.

UDC 517.977.56

Distributed control with general quadratic criterion in special norm for systems described by
parabolic-hyperbolic equations with nonlocal boundary conditions / Kapustyan V.O., Pyshnograiev 1.0.
// Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 132-142.

We obtain conditions to find the distributed optimal control for parabolic-hyperbolic equations with
nonlocal boundary conditions and general quadratic criterion in the special norm. The unique solvability of
systems for finding the optimal solution is established, systems’ kernels are estimated, and the convergence of
solutions of the problem is proved. Refs: 4 titles.

MMPOI'PAMHO-TEXHIYHI KOMIIJIEKCH SOFTWARE-HARDWARE COMPLEXES

VK 004.421.6
IIpo crpykTypy nosinomiajbHuX iHBapiaHTiB Jimiiinux mukiais / JIeBoB M.C. // KubGepHetnka u
cucreMHubiid aHaims. — 2015. — Tom 51, Ne 3. — C. 143-156.

PosrnsHyTOo 3amady reHepalii MOJIHOMIialnbHUX IHBApiaHTIB ITEpPAI[iiHUX IHMKIIB 3 ONEPATOPOM
iHiL{ianizanii LUKy Ta HeBHPODKEHUM JIHIITHIM OrepaTtopoM y Titl ukity. MHOXKHHA TaKUX iHBapiaHTIB yTBO-
PIOE izean KilbId MONIHOMIB BiJ 3MiHHUX nUKTy. HaBeneHo anroput™ obuncieHHs 0a3MCHUX iHBapiaHTIB Ui
JHIIHOTO onepaTopa THITY )KOPAAHOBOI KIIITHHY, a TAKOXK aJITOPHTM OOUYHCIICHHs 0a3MCHUX iHBapiaHTIB Jiaro-
HAJII30BHOT'O JIIHIIHOTO oreparopa 3 HEe3BiIHMM MiHIMAJILHUM XapaKTEPUCTUYHHUM IOJiHOMOM. J[oBeieHO Teo-
peMy mpo cTpyKTypy 0asucy ineaiy iHBapiaHTIB: BiH CKJIAQJAEThCS 3 0a3MCHUX iHBapiaHTIB )KOPJAHOBUX KIIITHH
i Ga3MCHHX IHBapiaHTIB [iarOHAJi30BHOI YaCTHHH JiHiiHOTO omepartopa. bibmiorp.: 20 Ha3B.

UDC 004.421.6

The structure of polynomial invariants of linear loops / Lvov M.S. // Kibernetika i sistemny analiz. — 2015.
— Vol. 51, N 3. — P. 143-156.

The problem of polynomial invariants generation for iterative loops with loop initial statement and
nonsingular linear operator in the loop body is considered. The set of such invariants forms the ideal in
polynomial ring in the loop variables. An algorithm to calculate basic invariants for a Jordanian cell linear
operator and for the diagonalized linear operator with irreducible minimal characteristic polynomial are
presented. The theorem about the structure of the basis of invariants ideal is proved: it consists of basic
invariants of Jordanian cells and basis invariants of the diagonalized part for the linear operator under
consideration. Refs: 20 titles.

VK 517.9:616-006:612.017

SxicHuii aHaji3 cMCTeMH NPOTUNYXJHWHHOIO iMyHiTeTy Ha OCHOBI JepeBa pimens / Mapueniok B.IIL.,
Anapymak L€., I'Bozgenbka I.C. // KuOepHeruka u cucremubiii anamms. — 2015. — Tom 51,
Ne 3. — C. 157-166.

3anpornoHoBaHO aHalli3 CUCTEMH MPOTUIYXIMHHOTO IMyHITETy Ha OCHOBI MYJIBTHBAPiaTUBHOTO METOJY.
Ipu npboMy Ha BHXOJ1i OTPUMAHO JIEPEBO PillieHb JUIs MPOrHO3yBaHHSA (POPMHU MATOIOTIHHOTO rporecy. Meton
peanizoBaHo B makeri Java-imaciB. Iim.: 6. bibmiorp.: 11 nass.

UDC 517.9:616-006:612.017

Qualitative analysis of the system of antitumor immunity based on decision tree / Martsenyuk V.P.,
Andrushchak L.Ye., Gvozdetska 1.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 3. — P. 157-166.

The analysis of antitumor immunity on the basis of multivariate method is proposed. As a result, the
decision tree for the prediction of the form of the pathological process is obtained. The method is implemented
in the package of Java classes. Figs: 6. Refs: 11 titles.

V]IK 519.683

ANITOPUTMH  pO3NapajielOBAaHHS MAaTeMAaTH4YHOI Mojeli JICOBHX TOKe:XK Ha CyNmepKoOMII’IoTepax
i TeoperuyHi ouniHkM edexkTHBHOCTI nMapajejasbHux nporpam / BapanoBchkuii M.B. // KubGepHeruka u
cucreMublid ananmusz. — 2015. — Tom 51, Ne 3. — C. 167-177.

Po3po0iieHo alNropuT™Mu mapaiesbHol peaizaiii MaTeMaTH4HOT MOJIEN JIICOBUX TOKEK JUIs MOJICIIOBAH-
HS MIPOLIECIB X BUHUKHEHHS, PO3BHUTKY 1 MOLIMPEHHS 3 ypaxyBaHHAM (i3HMKO-XIMIYHUX mporeciB. Po3risHyTo
MJXO/U TapaesibHol peanizamil Ta cXeMH AeKOMIO3uIii o0nacTi po3B’ 3Ky Ul JBOBUMIPHUX BHUINAJKIB. 3a-
MPOIIOHOBAHO BHKOPUCTOBYBATH IPY003EPHHCTI METOAM po3napaientoBanus B SPMD-mozneni o6unciens. Ha-
BeleHO (opMyiHu, sIKi JO3BOJISIIOTH HPOBECTH TEOPETHYHI OLHKH €()EeKTHBHOCTI MapayelbHUX MPOrpaM.
In.: 6. Bibmiorp.: 41 Has3pa.
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UDC 519.683

Algorithms for parallelizing of the forest fire mathematical model on supercomputers and theoretical
estimations of the efficiency of parallel programs / Baranovskiy N.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 3. — P. 167-177.

The author develops algorithms of parallel realization of the mathematical model of forest fires to model
processes of their occurrence, development, and propagation taking into account physical and chemical
processes. The approaches of parallel realization and schemes of the decomposition of decision domain for
two-dimensional cases are proposed. Coarse-grained parallelization methods are proposed to be used in the
SPMD-model of calculations. The formulas that allow making theoretical estimations of the efficiency
of parallel programs are presented. Figs: 6. Refs: 41 titles.

HOBI 3ACObBU KIBEPHETHUKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKH, OBYUCJIIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS

YK 004.052(045)

Cucrema eJIEKTPOHHOIO Ypsily YKpaiHM Ta cnocié nigBumeHHs Oe3neku ii (yHKuionHyBaHuHst /

3y6apena 0.0., benos C.B. // Kubeprernxa u cuctemuslii ananus. — 2015. — Tom 51, Ne 3. — C. 178-187.
JlocmimKeHo KII0YOBI HMOHATTS SIKOCTi 0OCIIYTOBYBaHHS, IO BIUIMBAIOTH Ha Oe3nedHe (YHKIIOHyBaHHS

CHCTEMH €JIeKTPOHHOTO ypsimy. IIpoaHanizoBaHO mapaMeTpy Ta BUMOTH O€3IIEKH I 3abe3NedeHHs HaAiifHo1

poOOTH cHCTeMH. 3alpOIIOHOBAHO CIOCIO MiABHINEHHS OE€3IIEYHOCTI (DYHKIIOHYBaHHS TEIEKOMYHiKaIiiHOL

indpactpykrypu. In.: 2. bibmorp.: 10 Ha3s.

UDC 004.052(045)
Electronic government system of Ukraine and a method to increase its security / Zubareva O.0O.,
Byelov S.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 178-187.

he main concepts of the quality of service influencing the operation security of electronic government
system are investigated. The parameters and safety requirements that ensure reliable system operation are
analyzed. A method of increasing the security of operation of a telecommunication infrastructure is proposed.
Figs: 2. Refs: 10 titles.
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