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KIBEPHETHKA CYBERNETICS
VK 519.681

ExBiBasienTHicT, ABOBHMiIpHMX OaratocTpiukoBux aBromartiB / I'puropsn A.A., Iykypsu C.K. //
Kubeprernka u cucteMuslii anamus. — 2008. — Ne 1. — C. 3-10.

PosrisiHyTo npobiieMy eKBiBaJICHTHOCTI 0araTOCTPi4KOBHX aBTOMATIB 3 0araTOBUMIPHUMHU CTPidKaMH, B
SIKHX PyX TOJIOBOK MOHOTOHHHH y BCIX HampsiMKax (pyX y 3BOPOTHOMY HampsIMKy HEMOXKIHBHiT). J[oBemeHO
PO3B’SA3HICT CIIENiaJbHOTO BHIIAAKY IIPOOJIEMH, KOJIM PO3MIPHICTE CTPIYOK MeHIIe abo JOpiBHIOE JBOM. Iiv.: 6.
bibmiorp.: 2 Ha3Bu.

UDC 519.681
Equivalence of two-dimensional multitape automata / Grigoryan A.A., Shukuryan S.K. // Kibernetika i
sistemny analiz. — 2008. — N 1. — P. 3-10.

The paper addresses the equivalence of multitape automata with multi-dimensional tapes. Their heads

move monotonically in all directions (no backward motion). The special case where the dimensions of tapes are
less than or equal to 2 is proved to be solvable. Figs: 6. Refs: 2 titles.

YIK 519.8
IepemkoaocTiiikuii aaropuT™ pimeHHs NPodJieMH HeviTKoI Ki1acTepu3auii Ha 0CHOBI MeTOY HeYiTKHX
3B’s13aHuX To4ok / Haci6os E.H. // Kubepuetuka u cucremuslit anamus. — 2008, — Ne 1. — C. 10-22.

PosrisiHyTO MeTO HeuiTKuX 3B’s13aHUX To4ok (Fuzzy Joint Points — FJP), ne HewiTkicTs KiIacTepusamii
[oJsirae B IETaJbHOCTI BPaxyBaHHs BIACTHBOCTEH €leMEHTIB mpH (HOPMYBaHHI MHOKHH CXOJKHX CICMCHTIB.
Ha ocHOBI IbOro MiAXOAy 3alpOIIOHOBAHO HOBUH IEPEIIKONOCTIHKHMI BapiaHT anroputMa FJP.
Jlocimkyrothest BracTuBocTi anroputma FJP Ta 10BOAUTHCS 1OCTaTHS yMOBa [UIsl KOPEKTHOTO PO3Mi3HABAHHS
IIPUXOBAHOI CTYKTYypH KiaciB, mo € B HasBHOCTi. Im.: 6. Tabm.: 1. Bibmorp.: 14 Ha3s.

UDC 519.8
A robust algorithm for a fuzzy clustering problem based on the method of fuzzy joint points /
Nasibov E.N. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 10-22.

The paper considers an alternate approach called the method of Fuzzy Joint Points (FJP) in which the
fuzziness of clusterization is the level of detail in the description of the properties of elements in forming a set
of similar elements. This method forms the basis for a new robust modification of the FJP algorithm. The prop-
erties of the FJP algorithm are analyzed, and a sufficient condition for correct recognition of the hidden struc-
ture of clusters is proved. Figs: 6. Tabl.: 1. Refs: 14 titles.

VIK 512
Hopoxkennsi kopeHeBUX ¢QyHKUioHadiB cucremu noidinomis / Ceiigymnin T.P. // KuGepuernka u
cucreMHblil ananmm3. — 2008. — Ne 1. — C. 22-46.

KopeneBuit GpyHKIiOHAT € JIHIHHUM (QYHKIIOHAIOM Ha KUIBI[ MOJIHOMIB, 10 aHYJIIOE i/jeall MOIiHOMIB.
IToHATTA KOpEeHeBOro (yHKIIOHATY € y3aralbHEHHSM IOHATTA KOPEHs Ha BHIAJOK KPATHHUX KopeHiB. Jlis
cucremu (n—1) momHOMIB BiJf 7 3MIHHHX pPO3IJIANAeThCs OuNiHiHA orepaiis NOPOMKEHHS KOPEHEBHX
(yHKIIOHATIB, 1110 JO3BOJISIE 33 ABOMA KOPEHEBUMH (DYHKIIOHATaMK OyTyBaTH TPETiil KOpEHEBU (DYHKIIIOHAI.
bi6umiorp.: 10 Ha3s.

UDC 512
Generation of root functionals of a system of polynomials / Seifullin T.R. // Kibernetika i sistemny analiz.
— 2008. — N 1. — P. 22-4e.

A root functional is a functional on a polynomial ring annihilating the ideal of polynomials. The notion of
a root functional is a generalization of the notion of a root to the case of multiple roots. The article considers a
bilinear operation — generation of root functionals — for a system of (n — 1) polynomials in 7 variables, which
allows obtaining a third root functional from two root functionals. Refs: 10 titles.

CUCTEMHUI AHAJII3 SYSTEMS ANALYSIS

VK 512.64:519.61

300paskeHHs] Ta PO3BMHEHHsI 3Ba)KEHHX IICeBI000EpPHEHMX MATpHMIb, iTepamiiiHi mMeTroam Ta pery-
asipusauis 3aaa4. I. lonarHo-o3naueni Baru / Ceprienko 1.B., 'anéa €.®., [leiinexa B.C. / Kubepneruxa
u cucteMHublil anamus. — 2008. — Ne 1. — C. 47-73.

HaBenmeno ormsim poOiT, MPUCBSYCHUX 300paKEHHSAM 1 PO3BUHEHHSIM 3BaKCHHX IICEBIO00OCPHEHHX
MaTpHIb 3 JOJAaTHO-O3HAUCHHMH BaraMH Ta IOOYJOBI iTepamiffHUX METOAIB 1 peryJsipH30BaHUX 3alad ULl
00YMCIICHHS 3BAKEHUX ICEBJOOOCPHEHUX MATPUIb 1 3BAKEHUX HOPMAIBHMX IICEBIOPO3B’s3KiB. Po3risHyTo
[IUTaHHS BHUKOPUCTAHHS IOOYJOBAaHHX METOMIB JUII DO3B’S3yBaHHS 3ajad HaMEHIINX KBajapaTiB 3
oOmexeHHssMu. bibmiorp.: 87 Hass.

ISSN 0023-1274. KubepneTrka u cucteMublii ananus, 2008, Ne 1 189



UDC 512.64 : 519.61

Representations and decompositions of weighted pseudoinverse matrices, iterative methods and regular-
ization of problems. 1. Positive definite weights / Sergienko 1.V., Galba Ye.F., Deineka V.S. // Kibernetika i
sistemny analiz. — 2008. — N 1. — P. 47-73.

The paper reviews studies on the representations and decompositions of weighted pseudoinverse matrices
with positive definite weights and on the construction of iterative methods and regularization of problems to
calculate weighted pseudoinverses and weighted normal pseudosolutions. The use of these methods to solve
constrained least squares problems is examined. Refs: 87 titles.

YIK 519.21

CrilikicTe audysilinux croxacTuyHux QyHKHioOHANBHO-IH(epeHIiaJbHUX PiBHAHL 3 MapKOBCHKHUMH
napamerpamu / Kopomok B.C., SIcuncbknii B.K., FOpuenko I.B. // KuGepHeTnka u CHCTEMHBIH aHAIN3. —
2008. — Ne 1. — C. 74-88.

O6rpynToBano japyruit meron JlsmyHoBa st audy3ifiHEX — CTOXacTHYHHMX — (DYHKIIOHATIBHO-
mudepeHniaTbHIX PIBHSHD 3 MAapKOBCHKHMHE [apaMeTpaMu, IO SIBIISFOTH COOOK y3araJbHEHHS aHAIOTIYHUX
pe3yabTaTiB Ul CTOXaCTUYHUX AUGY3ifHUX piBHAHB Oe3 micisii. JlokazaHo aHanoru Teopem JlsmyHoBa mpo
CTIHKICTB, IO € y3araJlbHEHHSIM pPe3yJlbTaTiB ISl CHCTeM 3 KiHIeBOIo micmsaieio. bibmiorp.: 13 Hass.

UDC 519.21
Stability of diffusion stochastic functional-differential equations with Markov parameters / Korolyuk V.S.,
Yasinskii V.K., Yurchenko LV. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 74-88.

The second Lyapunov method for diffusion stochastic functional-differential equations with Markov parame-
ters is justified, which is a generalization for stochastic diffusion equations without aftereffect. Analogues of
Lyapunov theorems on stability are proved that ar€ generalizations of the corresponding results for systems
with finite aftereffect. Refs: 13 titles.

VK 519.21:517.977

MartemaTH4yHe MOJeJIOBaHHA mnpouecy ¢inbTpaniiinoi koHcoJiganii BogOHACHYEHHX BHIAJIKOBO-
HeO/THOPiTHUX IpyHTOBUX MacuBiB / Ckonenbkuii B.B., Bosox JI.B. // KuGepHeTrka 1 CHCTEMHbIH aHAH3.
— 2008. — Ne 1. — C. 89-100.

PosrisinyTO 3a1a4y inbTpaniiHol KOHCOMIJalil BOJOHACHYEHHUX BUIIAJIKOBO-HEOAHOPITHUX I'PYHTOBUX
MacuBiB. OJiep)kaHO II0J€ HAQ/UIMIIKOBHX HAIOpiB B MAacHBi 3 BHUIIQJKOBHMH BKJIIOUCHHSIMH 32 YMOBH
BUIAJKOBUX KoeQilieHTiB KoHcomigauii. In.: 4. BiGmiorp.: 4 Ha3Bu.

UDC 519.21:517.977
Mathematical modeling of the filtration consolidation of water-saturated randomly inhomogeneous soil
masses / Skopetskii V.V., Volokh L.V.// Kibernetika i sistemny analiz. — 2008. — N 1. — P. 89—-100.

The filtration consolidation of water-saturated randomly inhomogeneous soil masses is studied. The field
of excess heads in a soil mass with random inclusions is obtained in the case of random consolidation coeffi-
cients. Figs: 4. Refs: 4 titles.

YIK 517.9
Heo0xinni yMOBH ONITHMAJILHOCTI KBa3i0c001MBUX KepyBaHb B O/IHiii cTynmiHyacTiii 3a1a4i kepyBaHHs /
Icmaiisio P.P., MancimoB K.B. / Kubepneruka u cucremusiit ananus. — 2008. — Ne 1. — C. 101-115.

Jlna omHOTO KiIacy 3ajad ONTHMAIBHOTO YNPABJIiHHA CTYHMiHYaCTHMM CHCTEMAaMM OTPUMAaHO HeOXimHi
YMOBH ONTHMAJBHOCTI Ipyroro mnopsaky. bibmiorp.: 18 Hass.

UDC 517.9
Necessary optimality conditions for quazisingular controls in a step control problem / Ismaylov R.R.,
Mansimov K.B. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 101-115.

Necessary second-order optimality conditions are obtained for one class of optimal control problems for
step systems. Refs: 18 titles.

VK 517.954:532.546

MaremaTnyHe MoJeJI0OBaHHs (iabTpanilinol KoHcoaigamii 3 ypaxXyBaHHsIM coJielIepeHOCY B PaMKax
cucTeMu 3 nojBiliHOI0 penakcauicro / BynaBauskuii B.M. / Kubepueruka u cucremusiii ananuz. — 2008.
— Ne. 1. — C. 116-126.

IoGynoBano MaTeMaTHYHy MOJEINb IpoLecy (GimbTpaLiiHOl KOHCOMiAALii HACHYCHNX COMbOBUMH PO3UMHAMH
MIOPUCTUX CEPEIOBHILL 3 YPaXyBaHHAM PeaKcaliiiHOCTi (GimbTpaliifHOro mporecy, 1o IPOXOAUTh B PelaKCalliiHo-
CTHCKYBAaHOMY CEpEIOBHII. BHKOHAHO TIOCTAaHOBKY BIJIMOBIIHO KpaloBOi 3ajaui, 3HAWICHO aCHUMIITOTHYHI
HAOJIDKEHHST PO3B’SI3KIB Ta 3alIpPOIIOHOBAHO AITOPHTM YHCEILHOr0 MojentoBaHHS. biGmiorp.: 17 nHass.

UDC 517.954:532.546
Mathematical modeling of filtration consolidation with salt transfer in a double-relaxation system /
Bulavatskii V.M. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 116-126.

A mathematical model of the filtration consolidation of porous media saturated with saline solutions is
developed. The filtration process is relaxed and takes place in a relaxation-compressible medium. The corre-
sponding boundary-value problem describing the consolidation of a finite-depth rock mass on an impermeable
base is formulated. Asymptotic approximations of the solutions for an exuberant head are found and an algo-
rithm for numerical modeling of the process is proposed. Refs: 17 titles.
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VK 519.86:330.115
MopenioBanHsI B3a€MOJIi JierajabHoi i TiHbOBOI ekoHOMik Ha MakpopiBHi / I'puropkis B.C., Bysak JL.M.,
Mayyox B.K. // KubGepHernka u cuctemublii anmamu3. — 2008. — Ne 1. — C. 127-136.

3anpornoHOBaHO MOJENIb JMHAMIKHA TPOIIOBHX 3A0LIA/KEHb PI3HUX KATEropiii eKOHOMIYHO aKTHBHHX
YJICHIB CYCIIBCTBA 3 MEPEXiHOK CHIIBHO TIHI30BaHOK €KOHOMIiKOI. Ha OCHOBI MOJIeli IPOBEICHO iMiTaLliiHI
eKCIIEPUMEHTH, IO MiATBEPKYIOTh Psii HETAaTHBHHX SIBHIL, BIACTHBUX TaKiil €KOHOMIll, Ta KOHKPETU3YIOTh
nusixu 1 gerinizawii. Im.: 6. BiGmiorp.: 10 Hass.

UDC 519.86:330.115
Modeling the interaction of legal and shadow economies at the macrolevel / Hryhorkiv V.S., Buyak L.M.,
Pauchok V.K. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 127-136.

The paper proposes a model of the dynamics of various monetary savings of economically active mem-
bers of a society with a transitional shadow economy. Simulation experiments are conducted based on the
model. They confirm negative phenomena peculiar to such an economy and specify the ways for unshadowing
the economy. Figs: 6. Refs: 10 titles.

YIK 519+ 612.51.001.57
MopaenoBaHHsl AJalTHBHOIO pearyBaHHsi OPraHi3My Ha 3MiHM B HAaBKOJMIIHbOMY cepeloBHIL /
I'puropsin P.JI., AkcbonoBa T.B. / Kubepuernka u cucremusiii ananus. — 2008. — Ne 1. — C. 136-147.

TlokazaHo, 1O OaraTOKIITUHHUWA OpraHi3M € CyKYIHICTh, IO CKJIAJA€ThCS 31 CIeliani3oBaHuX
CaMOPETYIIOIOUHX KIITHH 3 JKOPCTKMMM Ta THYYKHMH PETYJSITOPHHUMH 3B’S3KaMH, a JIOBIOTPHBAJIHI
aJaNTUBHUI TPEHJ WOr0 CHUCTEMHOTO pearyBaHHS Ha EKOJIOTIuHI 3MiHM OOYyMOBIEHO 3MIHAaMH TPafi€HTIB
aCHMUIALIT B TpyNax KJIiTHH, [0 MaTh Ae(iUT OalaHCy MiXK CHHTE30M 1 po3MazoM MikpocTpyktyp. Lm.: 3.
bibmiorp.: 22 Ha3BH.

UDC 519+ 612.51.001.57
Modeling organism's adaptive reaction to environmental changes / Grygoryan R.D., Aksyonova T.V. //
Kibernetika i sistemny analiz. — 2008. — N 1. — P. 136-147.

A multicellular organism is shown to be a set of special self-regulating cells with rigid and flexible regu-
lating links, and a long-term adaptive trend of its system reaction to ecological shifts is due to changes in the
consumer gradients of groups of cells functioning against a deficiency of the balance between synthesis and de-
cay of microstructures. Figs: 3. Refs: 22 titles.

VK 519.23
Hosunii MeTo/ OLiHKH SIKOCTi MPOrHO3iB HA OCHOBI MpoLeAYPH OyTCTPAN TA HOro TeCTYBAHHS HA YACOBHX
psinax / Kiros B.B. // KuGepHernka u cuctemubiii anamu3. — 2008. — Ne 1. — C. 148-158.

3anpornoHOBaHO HOBHH METOJ| OIIIHKM SIKOCTI HPOTHO3IB MapaMeTpUYHOI MOJeli, SKUil BpaxoBye
HEPaBHO3HAYHICTh IIOXHOKU IPOTHO3Y, BUKJIMKAHOTO Pi3HOIO TOYHICTIO OLIHKM HEBiIOMHX HapaMeTpiB B pi3Hi
MOMEHTH 4acy. IIpu 1bOMy BHKOPHCTAHO HEPAaBHOMIPHY 3Ba)KCHICTh. BHBOIMTBCS yMOBa Ha ONTHMAlbHI
BaroBi Koe(ilieHTH METOy 1 IPONOHYIOThCS BapiaHTH YHCEIbHOI MNpOHEaypH Ul X HaOIMKEHOro
3HaXO/pKeHHS. [IpOBONUTHCS TECTyBaHHS METOAY HA YacOBHUX psijiax, sKi ONHUCYIOTh peajbHi €KOHOMidHI
nporecu. Iim.: 6. Tabu.: 2. bibmorp.: 10 Ha3s.

UDC 519.23
A new forecast evaluation method based on bootstrap procedure and tested using time series / Kitov V.V.
/I Kibernetika i sistemny analiz. — 2008. — N 1. — P. 148-158.

The paper proposes a new method of forecast evaluation of a parametric model. It takes into account the
nonequivalence of forecast errors due to different accuracies of parameter estimation for different time instants
using non-uniform weighting. The values of optimal weights are determined and several numerical algorithms
are proposed for their approximate estimation. The method is tested using time series that describe real eco-
nomic processes. Figs: 6. Tabl.: 2. Refs.: 10 titles.

YIK 612.821:514+519.7+519.8

3acTocyBaHHSI METOJy ONOPHHX BEKTOPiB B YaCOBHX PsiAaxX 3 BHKOPHCTAHHSAM sipa AMHAMIYHOIO
nepeTBOPEeHHsI MacIITady 4yacy st kiaacudikanii akTuBHocTi Mo3Ky roaunu / Chaovalitwongse W.A.,
Pardalos P.M. // KuGepuernka u cucremusiii anammu3. — 2008. — Ne 1. — C. 159-173.

3arporoHoBaHO HOBY TEXHOJIOTIIO aHaJi3y JIaHUX, 1[0 BUKOPUCTOBYETHCS JUIs Kilacu(ikallii HOpMalbHUX
1 IepeyounX Hamajaam elekTpoeHiedanorpaM. TexHOIOriS 3aCHOBaHA HAa BHKOPUCTAaHHI sipa JHHAMIYHOIO
NepeTBOPEHHsT MacmrTady wacy, O0’€IHaHOrO 3 METOAOM OmnopHHUX BekTopiB (SVM). Pesynbratn
eKCIICPHMEHTIB MOKa3aJy, 10 3aIPOIIOHOBAHA TEXHOJIOTIS 3HAUHO HepeBeplrye cTaHgaptHy SVM i no3Boisie
noNMimuuTH Kriacudikamiro aktuBHOCTI Mo3Ky. Lm.: 8. Tabm.: 2. Bi6miorp.: 52 Ha3Bu.

UDC 612.821:51+519.7+519.8

On the time series support vector machine using dynamic time warping kernel for brain activity classifica-

tion / Chaovalitwongse W.A., Pardalos P.M. // Kibernetika i sistemny analiz. — 2008. — N 1. — P. 159-173.
A new data mining technique used to classify normal and pre-seizure electroencephalograms is proposed.

The technique is based on a dynamic time warping kernel, combined with support vector machines (SVMs).

The experimental results show that the technique is superior to the standard SVM and improves the brain activ-

ity classification. Figs: 8. Tabl.: 2. Refs: 52 titles.
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VK 519.854
Ipo 36ixkHicTs MoAM(piKOBAHOrO AITOPUTMY NPHCKOPEHOro iiMoBipHOCHOrO MojeaoBanns / I'odos JI.A.
/| Knbepretnka u cucreMHublii anamus. — 2008. — Ne 1. — C. 173-179.

PosrnstHyTo  mMTAaHHS  30DKHOCTI  QIrOPUTMIB  HPHCKOPEHOr0  HMOBIPHOCHOTO — MOJETIOBAHHS
(G-anroputMu). 3anpornoHoBaHO Moaudikario G-anropuTMy, Ho0yIoBaHy Ha OCHOBI HOBOTO HMOBIPHOCHOTO
MEeXaHi3My, SIKHil BUKOPUCTOBYETHCS IS BiACIBY TOYOK B OKOJI MOTOYHOrO pimreHns. s qaHoi mogubikarii
OTPUMAHO TEOPETHYHO OOTPYHTOBAaHY OLIHKY IIBUJAKOCTI 301KHOCTI, IO HE 3aJeXKUTh BiJl IOYaTKOBOTO
HaOmmwkeHHs. HaBeneHo pe3ynbTaTH OOYMCIIIOBAIBHOTO EKCHEPUMEHTY, L0 AEMOHCTPYIOTh MOPIBHSUIBHY
e(peKTHBHICTh KIacuuHOro Ta MoaudikoBanoro G-amropurmiB. TaGu.: 2. bibmiorp.: 14 nHa3s.

UDC 519.854
Convergence of a modified algorithm of fast probabilistic simulation / Gobov D.A. // Kibernetika i
sistemny analiz. — 2008. — N 1. — P. 173-179.

The convergence of fast probabilistic simulation algorithms (G-algorithms) is analyzed. A G-algorithm is
modified based on a new probabilistic approach, used to reject points in the neighborhood of the current solu-
tion. A theoretically proved estimate of the rate of convergence, independent of the initial approximation, is ob-
tained for this modification. A computational experiment is conducted to compare the performance of the modi-
fied G-algorithm with that of the classical one. Tabl.: 2. Refs: 14 titles.

NPOIPAMHO-TEXHIYHI KOMILNIEKCH SOFTWARE-HARDWARE COMPLEXES

YIK 681.511:3
Metoan cunxpoHnizauii mudposnx Boasnux 3nakiB / Komxkina H.B. // KubGepHeTrka 1 CHCTEMHBIH aHAIH3.
— 2008. — Ne 1. — C. 180-188.

Onucano pi3Hi MeTOJHM BUpINIEHHS NPOOJIEMH CHHXpOHi3amii mu(POBHX BOISIHUX 3HaKiB. Meromau
MOAIIEHO HA MBI IPYNH: KOMIICHCALsl T€OMETPUYHHX CIHOTBOPEHb Ta BHIUICHHS IHBapiaHTHOI 00JacTi.
Po3risHyTo maGIoHHI METOAH, CTPYKTYpPHI HU(POBI BOJSIHI 3HAKU, METOIM Ha 0a3i TOYKOBUX OCOOIHMBOCTEH,
BUJIJICHHS 1HBapiaHTa 3a J0MOMOroro meperBopentss Pyp’e—Memrina Ta neperBopents Pamona. Bukonaxo
MOPIBHSUIBHUH aHami3 Bka3aHuX MeroxiB. Dm.: 10. BiGmiorp.: 17 nass.

UDC 681.511:3
Methods of synchronizing digital watermarks / Koshkina N.V. // Kibernetika i sistemny analiz. — 2008. —
N 1. — P. 180-188.

Various methods of synchronizing digital watermarks are described and compared. The methods are
grouped into two categories: compensation of geometrical distortions and separation of an invariant domain.
The following methods are considered: template matching, self-reference watermarks, methods based on fea-
ture points, methods based on Radon transform, and invariant eduction by means of the Fourier-Mellin trans-
form. Figs: 10. Refs: 17 titles.
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