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ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.854

Ïðîáëåìè äèñêðåòíî¿ îïòèìiçàöi¿: ñêëàäíi çàäà÷i, îñíîâíi ïiäõîäè äî ¿õ ðîçâ’ÿçàííÿ /

Ñåðãiºíêî I.Â., Øèëî Â.Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. — Ñ. 3–25.

Äàºòüñÿ êîðîòêèé îãëÿä ñó÷àñíîãî ñòàíó ïðîáëåì äèñêðåòíî¿ îïòèìiçàöi¿. Îñîáëèâà óâàãà

ïðèäiëÿºòüñÿ óçàãàëüíåííþ íàêîïè÷åíîãî â Iíñòèòóòi êiáåðíåòèêè iìåíi Â.Ì. Ãëóøêîâà ÍÀÍ Óêðà¿íè

äîñâiäó ðîçðîáêè òà äîñëiäæåííÿ ìåòîäiâ ðîçâ’ÿçàííÿ i ïðîãðàìíî-àëãîðèòìi÷íîãî çàáåçïå÷åííÿ äëÿ

ðiçíèõ êëàñiâ ñêëàäíèõ çàäà÷ äèñêðåòíîãî ïðîãðàìóâàííÿ. ²ë.: 3. Òàáë.: 1. Áiáëiîãð.: 115 íàçâ.

UDC 519.854

Discrete optimization problems: Challenges and main approaches to solving them / Sergienko I.V.,

Shylo V.P. // Kibernetika i sistemny analiz. — 2006. — N 4. — Ð. 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.

ÓÄÊ 519.854

Ñèñòåìè êåðóâàííÿ ³ç çâîðîòíèì çâ’ÿçêîì òà ë³êóâàííÿ íàïàä³â åï³ëåïñ³¿ / Öàêàë³ñ K.,

×àêðàâàðò³ Í., Ñàáåñàí Ø., ²àñåì³ä³ñ Ë.Ä., Ïàðäàëîñ Ï.M. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —

2006. — ¹ 4. — Ñ. 26–40.

Ç ìåòîþ ðîçóì³ííÿ îñíîâíèõ ôóíêö³îíàëüíèõ ìåõàí³çì³â, ùî âèêëèêàþòü åï³ëåïòè÷í³ íàïàäè,

îáãîâîðþþòüñÿ êëþ÷îâ³ ðèñè òåîðåòè÷íèõ ìîäåëåé ôóíêö³îíóâàííÿ ìîçêó. Âèñóâàºòüñÿ ã³ïîòåçà, ùî

â³ðîã³äíà ïðè÷èíà íàïàä³â — ïàòîëîã³÷íèé çâîðîòíèé çâ’ÿçîê â ìåðåæàõ ìîçêó. Àíàë³ç öèõ ìåðåæ ìàº

ö³êàâó ô³çè÷íó ³íòåðïðåòàö³þ ³ ìîæå âèêîðèñòîâóâàòèñÿ äëÿ ë³êóâàííÿ åï³ëåïñ³¿. ²ë.: 13. Á³áë³îãð.:

30 íàçâ.

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. — Ð. 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.

ÓÄÊ 517.9:519.6

×èñåëüíå ìîäåëþâàííÿ õâèëüîâèõ ïðîöåñiâ ó íåîäíîðiäíèõ ñåðåäîâèùàõ ç iìïåäàíñíîþ ìåæåþ /

Ãëàäêèé À.Â., Ñêîïåöüêèé Â.Â., Ïîäëàñîâ ª.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. —

¹ 4. — Ñ. 41–50.

Ðîçãëÿäàºòüñÿ çàäà÷à ÷èñåëüíîãî ìîäåëþâàííÿ i ôîðìóâàííÿ çàäàíèõ âëàñòèâîñòåé õâèëüîâèõ

ïðîöåñiâ ó íåñêií÷åííèõ íåîäíîðiäíèõ ñåðåäîâèùàõ ç iìïåäàíñíîþ ìåæåþ. Çàïðîïîíîâàíî òà

äîñëiäæåíî ÷èñåëüíèé ìåòîä ðîçâ’ÿçàííÿ êðàéîâî¿ çàäà÷i i çàäà÷i îïòèìàëüíîãî êåðóâàííÿ äëÿ

ïàðàáîëi÷íîãî õâèëüîâîãî ðiâíÿííÿ òèïó Øðåäiíãåðà ç êîìïëåêñíèì íåñàìîñïðÿæåíèì îïåðàòîðîì.

Á³áë³îãð.: 16 íàçâ.

UDÑ 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. — Ð. 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.

ÓÄÊ 519.68

Ïðèíöèïè ïîáóäîâè ïðîöåäóð ³íäóêòèâíîãî âèâîäó / Ñåðã³ºíêî ².Â., Ãóïàë À.Ì. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. — Ñ. 51–63.

Äîñë³äæåíî ïîâåä³íêó ³íäóêòèâíèõ ïðîöåäóð çàëåæíî â³ä çì³ñòó íàâ÷àëüíî¿ âèá³ðêè: ïîêàçàíî,

ÿêùî â íàâ÷àëüí³é âèá³ðö³ â³äñóòíÿ ³íôîðìàö³ÿ ïðî ÿêèé-íåáóäü êëàñ îá'ºêò³â àáî ñòàòèñòè÷íà

³íôîðìàö³ÿ ïðî àïð³îðí³ éìîâ³ðíîñò³ êëàñ³â, òî áóäü-ÿêà ïðîöåäóðà ïðàöþº íåïåðåäáà÷åíî ïîãàíî ³ ¿¿

ïîõèáêà ñòðîãî ïîçèòèâíà. Á³áë³îãð.: 16 íàçâ.

UDÑ 519.68

Principles of construction of inductive inference procedures / Sergienko I.V., Gupal À.M. // Kibernetika i

sistemny analiz. — 2006. — N 4. — Ð. 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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ÓÄÊ 519.873

Óìîâè îáìåæåíîñò³ â³äíîñíî¿ ïîõèáêè îö³íîê ïðè ïðèñêîðåíoìó ìîäåëþâàíí³ íàä³éíîñò³

íåìàðêîâñüêèõ ñèñòåì / Êóçíºöîâ Ì.Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. —

Ñ. 63–80.

Äîñë³äæóºòüñÿ çàãàëüíà ìîäåëü, ÿêà îïèñóº ôóíêö³îíóâàííÿ ñèñòåì íåìàðêîâñüêîãî òèïó.

Çàïðîïîíîâàíî íîâèé ìåòîä ïðèñêîðåíîãî ìîäåëþâàííÿ éìîâ³ðíîñò³ â³äìîâè, ùî äîçâîëÿº çà äîñèòü ñëàáêèõ

óìîâ áóäóâàòè îö³íêè ç îáìåæåíîþ â³äíîñíîþ ïîõèáêîþ. Öåé ìåòîä çàñòîñîâóºòüñÿ äî äîñë³äæåííÿ

íàä³éíîñò³ êîíêðåòíîãî êëàñó ñèñòåì. Ðîçãëÿíóòî ÷èñåëüí³ ïðèêëàäè. ²ë.: 1. Òàáë.: 3. Á³áë³îãð.: 37 íàçâ.

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. — Ð. 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.

Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 681.3

Çàãàëüí³ ïðèíöèïè ïîáóäîâè çíàííÿ-êîìï’þòåðíèõ ñèñòåì / Êàï³òîíîâà Þ.Â. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. — Ñ. 81–101.

Ðîçãëÿíóòî àðõ³òåêòóðó çíàíü êîìï’þòåðíèõ ñèñòåì òà äåÿê³ ïðîáëåìè øòó÷íîãî ³íòåëåêòó:

çäîáóâàííÿ çíàíü, ¿õ îáðîáêà, ôîðìóâàííÿ òîùî. ²ë.: 5. Á³áë³îãð.: 15 íàçâ.

UDC 681.3

General principles of construction of knowledge-oriented computer systems / Kapitonova Yu. V. //

Kibernetika i sistemny analiz. — 2006. — N 4. — Ð. 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.

ÓÄÊ 681.325.57

Ñèíõðîíí³ îïòè÷í³ ïðèìíîæóâà÷³ / Àí³ñ³ìîâ À.Â., Çàâàäñüêèé ².Î. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2006. — ¹ 4. — Ñ. 102–116.

Äîñëiäæóþòüñÿ ïèòàííÿ, ïîâ’ÿçàíi ç ìîæëèâiñòþ ïîáóäîâè íà îïòè÷íié åëåìåíòíié áàçi

åôåêòèâíèõ ó ÷àñîâîìó ðîçóìiííi ïàðàëåëüíèõ ëîãi÷íèõ ñõåì äëÿ ðåàëiçàöi¿ îñíîâíèõ àðèôìåòè÷íèõ

îïåðàöié. Ïðîïîíóþòüñÿ ñõåìè ìíîæåííÿ i äîäàâàííÿ, ñòðóêòóðà ÿêèõ äîçâîëÿº âèêîðèñòàòè

îñîáëèâîñòi îïòè÷íèõ ïåðåìèêà÷iâ äëÿ çìåíøåííÿ ÷àñó âèêîíàííÿ öèõ îïåðàöié. ²ë.: 12. Òàáë.: 1.

Á³áë³îãð.: 12 íàçâ.

UDC 681.325.57

Synchronous optical multipliers / Anisimov A.V., Zavadskyi I.A. // Kibernetika i sistemny analiz. — 2006.

— N 4. — Ð. 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.

ÓÄÊ 681.3

Ïîáóäîâà i îïòèìiçàöiÿ ïàðàëåëüíèõ êîìï’þòåðiâ äëÿ îáðîáêè âåëèêèõ îáñÿãiâ äàíèõ /

Ïåðåâîç÷èêîâà Î.Ë., Òóëü÷èíñüêèé Â.Ã., Þùåíêî Ð.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —

2006. — ¹ 4. — Ñ. 117–129.

Ðîçãëÿíóòî ïðîáëåìó âèñîêîïðîäóêòèâíî¿ îáðîáêè äàíèõ íà êëàñòåðàõ. Íàâåäåíî îöiíêè ÷àñó

âèêîíàííÿ ïàðàëåëüíèõ ïðîãðàì îáðîáêè äàíèõ i åâðèñòè÷íèé àëãîðèòì îïòèìiçàöi¿ àðõiòåêòóðè

êëàñòåðó ùîäî òàêèõ çàäà÷. Ië.: 5. Òàáë.: 3. Áiáëiîãð.: 18 íàçâ.

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. — Ð. 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.

ÓÄÊ 681.3:517.11

Êàòåãîðíèé ïiäõiä äî ïîáóäîâè íå÷iòêèõ ãðàôîâèõ ãðàìàòèê / Ïàðàñþê ².Ì., ªðøîâ Ñ.Â. //

Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. — Ñ. 130–144.

Ïðîïîíóºòüñÿ êàòåãîðíèé ïiäõiä äî ôîðìàëiçàöi¿ íå÷iòêèõ ãðàôîâèõ ãðàìàòèê, ÿêi º óçàãàëüíåííÿì

ïîñëiäîâíèõ ãðàôîâèõ ãðàìàòèê òà âðàõîâóþòü îñíîâíi âèäè íå÷iòêîñòi, ùî âèíèêàþòü ÿê ïðè ïîáóäîâi

îñíîâíèõ êàòåãîðié íå÷iòêèõ îá’ºêòiâ, òàê i ïðè îïèñi òðàíñôîðìàöié íå÷iòêèõ ãðàôiâ, ïîðîäæóâàíèõ

íå÷iòêèìè ìíîæèíàìè. Ïîêàçàíî, ùî ïðîáëåìè íåðîçâ’ÿçíîñòi, ÿêi âiäîìi äëÿ ãðàìàòèê Õîìñüêîãî,

ñïðàâåäëèâi i äëÿ íå÷iòêèõ ãðàôîâèõ ãðàìàòèê. Ië.: 12. Áiáëiîãð.: 20 íàçâ.
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UDC 681.3:517.11

Categorical approach to construction of fuzzy graph grammars / Parasyuk I.N., Yershov S.V. //

Kibernetika i sistemny analiz. — 2006. — N 4. — Ð. 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.

ÓÄÊ 530.12, 519.95

Äî ïðîáëåìè íåïîâíîòè òåîðåòè÷íèõ ïîáóäîâ (íà ïðèêëàäàõ ôîðìàë³çàö³¿ äåÿêèõ çàäà÷

ïðèðîäîçíàâñòâà) / Âàñèëèê Ï.Â., Ïðîâîòàð O.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. —

¹ 4. — Ñ. 145–150.

Çàïðîïîíîâàíî ï³äõ³ä äî ïîáóäîâè ìîäåë³ ðîçâèòêó ïðèðîäíè÷î-íàóêîâîãî çíàííÿ — â³ä

óñâ³äîìëåííÿ íåïîâíîòè ôîðìàë³çàö³é äî ãåíåðàö³¿ íîâî¿ ÿêîñò³ çà äîïîìîãîþ òàê çâàíîãî ïðàâèëà

äîäàòêîâîãî êðîêó. Ðîçãëÿíóòî òà ïðîàíàë³çîâàíî äåÿê³ ïðèêëàäè ïîäîëàííÿ íåïîâíîòè â ð³çíèõ ãàëóçÿõ

ïðèðîäíè÷èõ íàóê. Á³áë³îãð.: 11 íàçâ.

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.I. // Kibernetika i sistemny analiz. — 2006.

— N 4. — Ð. 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.

ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,

²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯

ÒÅÕÍ²ÊÈ ÒÀ ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,

INFORMATICS, COMPUTER SCIENCE,

AND SYSTEM ANALYSIS

ÓÄÊ 519.6]

Îïòèìàëüíå êåðóâàííÿ äèíàì³÷íèì ñòàíîì ñêëàäåíî¿ òîíêî¿ ïëàñòèíè / Äåéíåêà Â.Ñ. //

Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2006. — ¹ 4. — Ñ. 151–175.

Ðîçãëÿíóòî íîâ³ çàäà÷³ îïòèìàëüíîãî êåðóâàííÿ äèíàì³÷íèìè ïðîãèíàìè ñêëàäåíî¿ òîíêî¿

ïëàñòèíè ç êâàäðàòè÷íèìè ôóíêö³îíàëàìè âàðòîñò³. Äëÿ âñ³õ ðîçãëÿíóòèõ âèïàäê³â äîâåäåíî òåîðåìè

ïðî ³ñíóâàííÿ îòèìàëüíèõ êåðóâàíü. Á³áë³îãð.: 14 íàçâ.

UDC 519.6]

Optimal control of dynamic deflections of a thin composite plate / Deineka V.S. // Kibernetika i sistemny

analiz. — 2006. — N 4. — Ð. 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.

ÓÄÊ 519.854.3

Ïðî ðàä³óñ ñò³éêîñò³ åôåêòèâíîãî ðîçâ’ÿçêó âåêòîðíî¿ çàäà÷³ ö³ëî÷èñëîâîãî ë³í³éíîãî

ïðîãðàìóâàííÿ â ìåòðèö³ Ãüîëüäåðà / ªìºë³÷åâ Â.Î., Êóçüì³í Ê.Ã. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2006. — ¹ 4. — Ñ. 175–181.

Ðîçãëÿíóòî âåêòîðíó (ìíîãîêðèòåð³àëüíó) çàäà÷ó ö³ëî÷èñëîâîãî ë³í³éíîãî ïðîãðàìóâàííÿ íà

ñê³í÷åíí³é ìíîæèí³ äîïóñòèìèõ ðîçâ’ÿçê³â. Îòðèìàíî ôîðìóëó ãðàíè÷íîãî ð³âíÿ çáóðåíü ó ïðîñòîð³

ïàðàìåòð³â çàäà÷³ ç ìåòðèêîþ l
p
, 1 � � �p , çáåð³ãàþ÷èõ åôåêòèâí³ñòü (Ïàðåòî-îïòèìàëüí³ñòü) ðîçâ’ÿçêó.

Á³áë³îãð.: 16 íàçâ.

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.

— Ð. 175–181.

We consider a vector (multicriterion) problem of integer linear programming on a finite set of feasible so-

lutions. A metric l
p
, 1 � � �p , 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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