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CUCTEMHHI AHAJII3 SYSTEMS ANALYSIS
VK 519.854

IIpodaemn pauckperHoi onTuMisamii: ckiaaaHi 3amavi, OCHOBHI miaXoam a0 iX po3B’si3aHHs /
Ceprienko I.B., IlInio B.IL. // KubGepueruka u cucremubiii amamus. — 2006. — Ne 4. — C. 3-25.

JlaeTbCcs KOPOTKHMH OIVISI Cy4aCHOTO CTaHy IpoOneM JucKpeTHoi omtumiszanii. OcoOnuBa yBara
MIPUAUIAETBCS y3arallbHEHHIO HAKOMMYeHOro B [HctutyTi KibepHetnku imeni B.M. I'mymkosa HAH VYkpainu
JIOCBily PO3pOOKH Ta JOCHIPKCHHS METOJMIB PO3B’sI3aHHS 1 NMPOTrPAaMHO-AJITOPUTMIYHOTO 3a0€3MEUeHHS st
PI3HUX KJIaclB CKJIAIHHUX 3a7ad IUCKpEeTHOro mporpamyBanus. Din.: 3. Ta6m.: 1. bibmiorp.: 115 nHass.

UDC 519.854

Discrete optimization problems: Challenges and main approaches to solving them / Sergienko LV.,
Shylo V.P. // Kibernetika i sistemny analiz. — 2006. — N 4. — P. 3-25

This paper briefly considers the current state of the art in researching discrete optimization problems.
Particular attention is given to the generalization of the experience gained at the V.M. Glushkov Institute of Cy-
bernetics of the National Academy of Sciences of Ukraine in the sphere of research and development of solu-
tion methods and software for various classes of complicated discrete programming problems. Figs: 3. Tabl.: 1.
Refs: 115 titles.

VK 519.854

CucreMn KepyBaHHsl i3 3BOPOTHMM 3B’A3KOM Ta JikyBaHHs HamaiiB emisencii / Iakanic K.,
Yakpaapti H., Cadecan IlI., Iaceminic JI./I., Iapaanoc II.M. // KubepHetuka U CHCTEMHbIH aHAIHU3. —
2006. — Ne 4. — C. 26-40.

3 METOI pPO3YyMiHHS OCHOBHHX (YHKIIOHAIBHHX MEXaHi3MIB, L0 BHKIHKAIOTh CHUICIITHYHI Hamaju,
0OTOBOPIOIOTBCSI KITIOUOBI PHCH TEOPETHYHHX Mojenel (yHKIIOHyBaHHS MO3Ky. BucyBaeTbes rimotesa, mIo
BIpOTiJiHA NPHYMHA HAMaIiB — MATOJOTIYHUI 3BOPOTHHH 3B’SI30K B Mepexkax MO3KY. AHAII3 [UX MEPEekK Mae
nikaBy (i3MUHY IHTEPIpPETALilo i MOXe BHUKOPHCTOBYBATHCS sl JiKyBaHHs eminercii. Dm.: 13. Bibmiorp.:
30 Ha3B.

UDC 519.854

A feedback control systems view of epileptic seizures / Tsakalis K., Chakravarthy N., Sabesan Sh.,
Iasemidis L.D,. Pardalos P.M. // Kibernetika i sistemny analiz. — 2006. — N 4. — P. 26-40.

To understand basic functional mechanisms that cause epileptic seizures, the paper discusses some key
features of theoretical brain functioning models. The hypothesis is put forward that a plausible reason for sei-
zures is pathological feedback in brain circuitry. The analysis of such circuitry has an interesting physical inter-
pretation and may be used to cure epilepsy. Figs: 13. Refs: 30 titles.

YJK 517.9:519.6

YuceabHe MO/IETIOBAHHS XBHJILOBHX MpPOIeciB Y HEOTHOPIAHHX cepeOBUIIAX 3 iMIIeIaHCHOIO MeiKelo /
Taankunii A.B., Cxonenskuii B.B., Iloninacos €.C. // KubepHeruka u cuctemusiii anaimus. — 2006. —
Ne 4. — C. 41-50.

PosrisiiaeThest 3aj1a4a YMCENBHOIO MOJICIIOBAHHs 1 (JOPMyBaHHs 3aJaHUX BIACTHBOCTEH XBHJIBOBHX
NPOILECiB Yy HECKIHYCHHHX HEOAHOPIAHHX CEePEHOBUIIAX 3 IMICJAHCHOIO MEXel0. 3ampolOHOBAaHO Ta
JOCII/DKEHO YMCENbHUIT METOX pPO3B’s3aHHsS KpaifoBOi 3aiaui i 3a4adi ONTHMAIbHOrO KEPYBaHHS IS
1apaboIiYHOr0 XBWIILOBOTO piBHsHHs THiy LlIpeniHrepa 3 KOMIUIGKCHHM HECAMOCIPSDKEHHM OINEpPaTOPOM.
bibmiorp.: 16 Hass.

UDC 517.9:519.6

Numerical modeling of wave processes in nonhomogeneous media with impedance boundaries /
Gladky A.V., Skopetsky V.V., Podlasov E.S. // Kibernetika i sistemny analiz. — 2006. — N 4. — P. 41-50.

The problem of numerical modeling and formation of definite properties of wave processes in infinite
nonhomogeneous media with impedance boundaries is considered. A numerical method for solution of the
boundary value problem and optimal control problem for a parabolic Schrodinger-type wave equation with a
complex nonself-adjoint operator is proposed and investigated. Refs: 16 titles.

VK 519.68

Hpuauunu noGyxosu npoueayp inxykrusaoro Busony / Ceprienko I.B., I'ynan A.M. // Kubepueruka u
cucTeMHbIi aHamu3. — 2006. — Ne 4. — C. 51-63.

JlocmimKeHo MOBEAIHKY IHIYKTHBHUX HPOIEAYP 3aJ€KHO BiJ 3MICTYy HaBYaIbHOI BHOIPKH: MOKA3aHO,
SKIIO B HaBYalbHIM BuOipui BiACYTHS iHpOpMauis Npo SKUi-HeOynb Kiac 00'€KTiB ab0 CTaTUCTHYHA
iH(opMamis mpo anpiopHi HMOBIPHOCTI KiIaciB, TOo Oy/b-sKa IpoLeaypa Mpamoe HernepeadaueHo moraHo i ii
noxubKa CTPOro mosutuBHa. bibmiorp.: 16 Hass.

UDC 519.68

Principles of construction of inductive inference procedures / Sergienko 1.V., Gupal A.M. // Kibernetika i
sistemny analiz. — 2006. — N 4. — P. 51-63.

In this article, the behavior of inductive inference procedures depending on the content of a learning sam-
ple is researched. It is shown that if a learning sample contains no information on some class of objects or sta-
tistical information on a priori probabilities of classes, any procedure works incalculably badly and its error is
strictly positive. Refs: 16 titles.
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VK 519.873

YMoBH 00MekeHOCTi BiTHOCHOI MOXMOKM ONIHOK INpM NPHCKOPEHOMY MOJeJIOBaHHI HajiliHoCTi
HemapKkoBchkux cucteM / Kysnemo M.IO. // Kubepnernka u cucreMHslii anamms. — 2006. — Ne 4. —
C. 63-80.

JocnipkyeTbesi  3aralmbHa  MOJENb, KA ONHCYye (DYHKIIOHYyBaHHS CHCTEM HEMapKOBCHKOTO — THILY.
3anporoHOBaHO HOBHI METOJI PUCKOPEHOTO MOJICITIOBAHHS MMOBIPHOCTI BiZIMOBH, 1110 JIO3BOJISE 3 JIOCUTH CIIAOKHX
yMOB Oy/IyBaTtd OLIHKM 3 OOMEKEHOK BIJHOCHOK MOXMOKOK. Lleil MeTo; 3acTOCOBYETHCS [0 JOCIIIKCHHS
HaJIHHOCTI KOHKPETHOTro Kiacy cucteM. PosryiHyTo umcenbHi npukiamd. Ln: 1. Ta6m: 3. bibmiorp.: 37 Ha3s.

UDC 519.873

Conditions of boundedness of the relative error during fast simulation of the reliability of
non-Markovian systems / Kuznetsov N.Yu. // Kibernetika i sistemny analiz. — 2006. — N 4. — P. 63-80.

A general model is considered that describes the functioning of non-Markovian systems. A new fast sim-
ulation method is developed that provides unbiased estimates of system failures. Under some weak conditions,
these estimates have a bounded relative error. This method is used to estimate the reliability of some class of re-
pairable systems. Numerical examples are considered. Fig.: 1. Tabl.: 3. Refs: 37 titles.

KIBEPHETHKA CYBERNETICS
VK 681.3

3araiapHi NPpHHOUIH MOOYI0BH 3HAHHA-KoMIN 'loTepHnX cuctem / Kamitonosa 10.B. // KubGepueruka n
cuctemubiii anamms. — 2006. — Ne 4. — C. 81-101.

PO3rnsiHyTO apXiTeKTypy 3HaHb KOMIT'IOTEPHHX CHCTEM Ta JesKi HMPOOJEMM IMITYy4HOTO IHTENEKTY:
3100yBaHHs 3HaHb, 1X 00poOKa, (opmyBaHHs Tomwo. [m.: 5. BiGmiorp.: 15 Hass.

UDC 681.3

General principles of construction of knowledge-oriented computer systems / Kapitonova Yu. V. //
Kibernetika i sistemny analiz. — 2006. — N 4. — P. 81-101.

The architecture of knowledge of computer systems and some problems of artificial intelligence (AI) such
as knowledge extraction, knowledge processing, knowledge formation, etc. are considered. Figs: 5. Refs: 15 titles.

VK 681.325.57

Cunxponni ontuyHi npumHo:xyBadi / AnicimoB A.B., 3aBaacekmii 1.0. // KuGepHernka M CHCTEMHBIN
aHamms. — 2006. — Ne 4. — C. 102-116.

JlocmiKkyroThesl TMUTAHHS, MOB’SI3aHI 3 MOJMJIMBICTIO MOOYZOBH HA ONTHYHIM eJeMeHTHiH 0asi
e(eKTUBHUX Y 4aCOBOMY PO3YMiHHI MapajeibHUX JOTIYHHX CXEM IS pealtizaiii OCHOBHUX apu(METHYHUX
omeparfid. IIpomoHyrOTbCS CXEMH MHOXEHHS 1 JOJAaBaHHS, CTPYKTypa SIKHX JO3BOJISE BHKOPHCTATU
0COOJIMBOCTI ONTHYHUX IIEPEMUKAYiB JUIS 3MCHIICHHS 4acy BUKOHAaHHS 1WX omepauiit. Im.: 12. Ta6m.: 1.
Bi6miorp.: 12 Ha3zs.

UDC 681.325.57

Synchronous optical multipliers / Anisimov A.V., Zavadskyi I.A. // Kibernetika i sistemny analiz. — 2006.
— N 4. — P. 102-116.

Questions connected with the possibility of construction of time-efficient parallel logical circuits of basic
arithmetic operations from an optical elemental base are considered. Circuits are proposed for multiplication
and addition operations that make it possible to use distinctive features of optical switches to reduce their oper-
ation time. Figs: 12. Tabl.: 1. Refs: 12 titles.

YJK 681.3

Ilo6ynoBa i onTuMmi3anis napajeJbHUX KOMII'IOTEepiB /sl 00pOOKM BeJIMKUX 00cAriB JaHux /
IepeBo3uukoBa O.J1., Tyrpunncekuii B.I'., FOmenko P.A. // Kubepnernxka u cuUCTEMHBIN aHaIH3. —
2006. — Ne 4. — C. 117-129.

PosrisiHyTO 1pOGIIEMy BHCOKOIPOAYKTHBHOI OOpOOKHM JaHMX Ha Kiacrepax. HaBeaeHO OLIHKK 4acy
BUKOHAHHS MapalieSIbHUX IporpaM OOpOOKHM JaHUX 1 EBPUCTHYHHN AJrOPUTM ONTHMI3aLii apXxiTekTypu
KJacTepy Imojo Takux 3azad. lm.: 5. Tabxn.: 3. BiGmiorp.: 18 Ha3s.

UDC 681.3

Development and optimization of parallel computers for processing mass data / Perevozchikova O.L.,
Tulchinsky V.G., Yushchenko R.A. // Kibernetika i sistemny analiz. — 2006. — N 4. —P. 117-129.

High-performance cluster data processing is examined. Estimations of execution times of parallel data
processing programs and a heuristic algorithm of optimization of cluster architectures for such problems are
proposed. Figs: 5. Tabl.: 3. Refs: 18 titles.

VK 681.3:517.11

Kateropumii minxinx no modymoBu HewiTknx rpadosux rpamatuk / Ilapaciok L.M., €pmos C.B. //
Kubeprernka u cucremusiii anamus. — 2006. — Ne 4. — C. 130-144.

ITporoHyeThest KaTErOpHHIT MiAXix K0 popmanizarii HediTkuX rpa)oBUX rPaMaTHK, SKi € y3araabHEHHAM
HOCITIIOBHUX IPa)OBUX rPaMaTUK Ta BPaXOBYIOTh OCHOBHI BH/M HEYITKOCTI, [0 BUHUKAIOTh 5K IPH M00Y10B1
OCHOBHHX KaTeropiii He4iTkux 00’€KTIiB, TaK i Mpu Omuci TpaHchopmamiil HeYiTKuX rpadis, MOPOIKYBAHUX
HEYITKUMH MHOXHHamu. [loka3aHo, mio mpoGieMH Hepo3B’sI3HOCTI, SKi BiIOMI ISl rpaMaTHK XOMCBKOTO,
crnpaBeuuBi 1 a1 Hewitkux rpadoBux rpamaruk. lm.: 12. Bibmiorp.: 20 Hass.
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UDC 681.3:517.11

Categorical approach to construction of fuzzy graph grammars / Parasyuk LN., Yershov S.V. //
Kibernetika i sistemny analiz. — 2006. — N 4. — P. 130-144.

A categorical approach to the formalization of fuzzy graph grammars obtained as a result of a generaliza-
tion of sequential graph grammars is proposed. This approach takes into consideration the basic types of fuzzi-
ness that arise in constructing categories of fuzzy objects and describing transformations of the fuzzy graphs
generated by fuzzy sets. All the problems of undecidability that are well known for Homsky grammars are
proved to be true for fuzzy graph grammars. Figs: 12. Refs: 20 titles.

YIK 530.12, 519.95

Jlo mpoGjieMH HENOBHOTH TeOPeTHYHUX No0yaoB (Ha mnpukiajgax Qopmanizanii aeskux 3agay
npupoao3nascra) / Bacuauk I1.B., IIpoorap O.I. // KubepHernka u cucremuslii ananus. — 2006. —
Ne 4. — C. 145-150.

3ampornoHOBaHO MiAXix 10 TOOYJOBH MOJENI PO3BHTKY INPUPOJHMYO-HAYKOBOTO 3HAHHS — Bij
YCBIZIOMIICHHST HEHNOBHOTH (opMaiizauiii 1o reHepamii HOBOI SIKOCTI 3a JOIIOMOIOI0 TaK 3BaHOTO IIPaBHIIA
JI0/IaTKOBOTO KPOKY. PO3riIsiHyTO Ta poaHasii3oBaHo JesiKi IPUKIIAAN HOJOJIAHHS HEMIOBHOTH B PI3HUX ralry3sx
npupoaHu4uX Hayk. bibmiorp.: 11 Hass.

UDC 530.12, 519.95

To the problem of incompleteness of theoretical constructs (illustrated by examples of formalization of
some problems of natural sciences) // Vasilik P.V., Provotar A.L // Kibernetika i sistemny analiz. — 2006.
— N 4. — P. 145-150.

An approach is proposed to the construction of a model of development of knowledge in natural sciences
beginning with the comprehension of the incompleteness of formalizaions and ending with the generation of a
new quality of knowledge with the help of the so-called rule of an additional step. Some examples of overcom-
ing the incompleteness in various fields of natural sciences are considered and analyzed. Refs: 11 titles.

HOBI 3ACOBM KIBEPHETHUKMU, . NEW TOOLS IN CYBERNETICS,
IH®OOPMATUKHU, OBUUCJIIOBAJIBHOI INFORMATICS, COMPUTER SCIENCE,
TEXHIKH TA CUCTEMHOI'O AHAJII3Y AND SYSTEM ANALYSIS
YK 519.6]

OnrumajibHe KepyBaHHSl [MHAMIYHMM CTaHOM CKJajeHoi ToHkoi miactuHu / J[leiineka B.C. //
KunbGepruernka u cucreMublii aHamm3. — 2006. — Ne 4. — C. 151-175.

PosrnsiHyTo HOBI 3amadi ONTUMAIBHOTO KEPyBAaHHS AMHAMIYHHMH IIPOTMHAMH CKJIA[JEHOI TOHKOI
IUIACTHHM 3 KBaJpaTHYHUMH (yHKIiOHanamMu BaprtocTi. [ BCIiX PO3MISIHYTHX BHUIIQJKIB JOBEICHO TEOPEMHU
Npo ICHYBaHHS OTUMAaJbHHX KepyBaHb. biOmiorp.: 14 Hass.

UDC 519.6]

Optimal control of dynamic deflections of a thin composite plate / Deineka V.S. // Kibernetika i sistemny
analiz. — 2006. — N 4. — P. 151-175.

This paper considers new problems of optimal control of dynamic deflections of a thin composite plate
with quadratic cost functionals. Theorems on the existence of unique optimal controls are proved for all the
considered cases. Refs: 14 titles.

VK 519.854.3

IIpo papiyc criiikocTi edeKTHBHOro po3B’A3Ky BEKTOPHOI 3aJayi uiloyMcI0BOro JiHiliHOrO
nporpamyBanHsi B MeTpuui I'voabaepa / €meniveB B.O., Ky3pmin K.I'. / KubepHetrka U cHCTEMHBII
amanm3. — 2006. — Ne 4. — C. 175-181.

Po3risiHyTo  BEKTOpPHY (MHOTOKpUTEpialibHY) 3a4ady LJIOYMCIOBOrO JIHIHHOrO MNpOrpaMyBaHHS Ha
CKIHYCHHIll MHOMKHHI JOIYCTHMHUX pPO3B’s3KiB. OTpuMaHO (OpMyly TIPAaHHYIHOIO PiBHS 30ypeHb y HPOCTOpi
napamerpie 3anadi 3 Merpukoro /,, 1< p <oo, 36epiratounx edexrnsHicTb (IlapeTo-onTHMANbHICTB) PO3B’A3KY.
Bibmiorp.: 16 Hass.

UDC 519.854.3

The stability radius of an efficient solution of a vector problem of integer linear programming in the
Geulder metric / Emelichev V. A., Kuzmin K. G. // Kibernetika i sistemny analiz. — 2006. — N 4.
— P. 175-181.

We consider a vector (multicriterion) problem of integer linear programming on a finite set of feasible so-
lutions. A metric /, 1< p <o, is defined on the space of problem parameters. A formula of the limit level of
perturbations is obtained for the parameters that preserve the efficiency (Pareto optimality) of a given solution.
Refs: 16 titles.
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