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Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 004.8

Êîíñòðóþâàííÿ ³ ³äåíòèô³êàö³ÿ åëåìåíò³â æåñòîâî¿ êîìóí³êàö³¿ / Êðèâîíîñ Þ.Ã., Êðàê Þ.Â.,
Áàðìàê Î.Â., Øê³ëüíþê Ä.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 3–14.

Çàïðîïîíîâàíî ìàòåìàòè÷í³ ìîäåë³ ³ ³íôîðìàö³éíó òåõíîëîã³þ êîíñòðóþâàííÿ ðóõ³â â³ðòóàëüíîãî
ïåðñîíàæà äëÿ â³äòâîðåííÿ æåñòîâî¿ ìîâè íà îñíîâ³ îòðèìàíî¿ ìíîæèíè æåñòîâèõ îäèíèöü ³ ïåðåõîä³â
ì³æ íèìè. Ðåàë³çàö³ÿ â³äòâîðåííÿ ðóõ³â íà â³ðòóàëüí³é ìîäåë³ äîçâîëÿº îòðèìàòè àí³ìàö³þ æåñòîâî¿
³íôîðìàö³¿ ó ðåæèì³ ðåàëüíîãî ÷àñó. Åôåêòèâí³ñòü çàïðîïîíîâàíîãî ï³äõîäó ïîêàçàíî íà ïðèêëàä³ ìîäå-
ëþâàííÿ ³ ³äåíòèô³êàö³¿ äàêòèëüíî¿ ³íôîðìàö³¿. ²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 12 íàçâ.

UDC 004.8

Construction and identification of gesture communication elements / Kryvonos Iu.G., Krak Iu.V.,
Barmak O.V., Shkilniuk D.V. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 3–14.

The authors propose mathematical models and an information technology to construct movement of a
virtual person and reproduce a sign language based on a set of gesture units and transitions between them.
Motions implemented in a virtual model allow obtaining a real-time animation of sign information. The
efficiency of the proposed approach is shown on the example of modeling and identification of dactyl
information. Figs: 3. Tabl.: 2. Refs: 12 titles.

ÓÄÊ 519.71

Ðîáàñòíà ³äåíòèô³êàö³ÿ íåë³í³éíèõ îá’ºêò³â çà äîïîìîãîþ åâîëþö³îíóþ÷î¿ ðàä³àëüíî-áàçèñíî¿ ìåðåæ³ /
Ðóäåíêî Î.Ã., Áåçñîíîâ Î.Î., Ðóäåíêî Ñ.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 15–26.

Ðîçãëÿíóòî çàäà÷ó ðîáàñòíî¿ íåéðîìåðåæåâî¿ ³äåíòèô³êàö³¿ íåë³í³éíèõ äèíàì³÷íèõ îá’ºêò³â â óìî-
âàõ íåãàóñ³âñüêèõ çàâàä. Â ÿêîñò³ íåéðîííî¿ ìåðåæ³, ÿêà âèêîðèñòîâóºòüñÿ, âèáðàíî ðàä³àëüíî-áàçèñíó
ìåðåæó, âèçíà÷åííÿ ñòðóêòóðè òà íàâ÷àííÿ ÿêî¿ çä³éñíþºòüñÿ çà äîïîìîãîþ ãåíåòè÷íîãî àëãîðèòìó. Íà-
âåäåíî ðåçóëüòàòè ³ì³òàö³éíîãî ìîäåëþâàííÿ, ÿê³ ï³äòâåðäæóþòü åôåêòèâí³ñòü ï³äõîäó, ùî
ðîçâèâàºòüñÿ. ²ë.: 6. Òàáë.: 1. Á³áë³îãð.: 23 íàçâè.

UDC 519.71

Robust identification of nonlinear objects with evolving radial-basis network / Rudenko O.G.,
Bezsonov O.O., Rudenko S.O. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 15–26.

The problem of robust neural network identification of a nonlinear dynamic object in the presence of
non-Gaussian noise is considered. To solve this problem, a radial-basis network is chosen. Definition of its
structure and its training are done by a genetic algorithm. The results of simulation confirm the efficiency of the
proposed approach. Figs: 6. Tabl.: 1. Refs: 23 titles.

ÓÄÊ 621.391:519.2

Óäîñêîíàëåíèé òåñò k-âèì³ðíîñò³ äëÿ áóëåâèõ ôóíêö³é / Îëåêñ³é÷óê À.Ì., Êîíþøîê Ñ.Ì. // Êèáåð-
íåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 27–35.

Çàïðîïîíîâàíî éìîâ³ðí³ñíèé òåñò k-âèì³ðíîñòè áóëåâèõ ôóíêö³é, ÿêèé ìàº ìåíøó òðóäîì³ñòê³ñòü
òà õàðàêòåðèçóºòüñÿ ìåíøîþ éìîâ³ðí³ñòþ ïîìèëêè ïåðøîãî ðîäó (ïðè òàê³é ñàì³é âåðõí³é ìåæ³
éìîâ³ðíîñò³ ïîìèëêè äðóãîãî ðîäó) ïîð³âíÿíî ç àíàëîã³÷íèì ðàí³øå â³äîìèì òåñòîì. Á³áë³îãð.: 9 íàçâ.

UDC 621.391:519.2

An improved test of k-dimensionality for Boolean functions / Alekseychuk A.N., Konyushok S.N. //
Kibernetika i sistemny analiz. — 2013. — N 2. — P. 27–35.

A probabilistic test of k-dimensionality for Boolean functions is proposed. The test has less time
complexity and is less likely to be characterized by a first kind error probability (at the same upper bound of the
second kind error probability) compared to the previously known test. Refs: 9 titles.

ÓÄÊ 519.5:681.3.00

Ëîã³êà ì³í³ìàëüíî¿ ñåïàðàö³¿ â êàóçàëüíèõ ìåðåæàõ / Áàëàáàíîâ Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 2. — Ñ. 36–47.

Âèÿâëåíî ëîã³÷í³ âëàñòèâîñò³ òà ³ìïë³êàö³¿ íà ï³äìíîæèí³ ìàðê³âñüêèõ âëàñòèâîñòåé ñèñòåì çàëåæ-
íîñòåé, ñòðóêòóðîâàíèõ îð³ºíòîâàíèìè ãðàôàìè. Ðåçóëüòàòè ÷èíí³ äëÿ øèðîêîãî êëàñó ñòðóêòóð, âêëþ-
÷àþ÷è çì³øàí³ ãðàôè é ñòðóêòóðè ç îð³ºíòîâàíèìè öèêëàìè. Âèçíà÷åíî òðè òèïè ñåïàðàòîð³â:
ì³í³ìàëüí³, ëîêàëüíî-ì³í³ìàëüí³ é íåíàäëèøêîâ³. Ñôîðìóëüîâàíî íåîáõ³äí³ âèìîãè äî ÷ëåí³â íåíàä-
ëèøêîâîãî ñåïàðàòîðà òà ïðèíöèïè ôîðìóâàííÿ íåíàäëèøêîâèõ ñåïàðàòîð³â ç åëåìåíòàðíèõ ôàêò³â
(íå)çàëåæíîñò³. ²ë.: 4. Á³áë³îãð.: 18 íàçâ.

UDC 519.5:681.3.00

Logic of minimal separation in causal networks / Balabanov O.S. // Kibernetika i sistemny analiz. — 2013.
— N 2. — P. 36–47.

We reveal new entailments (implications) on a subset of pairwise Markov properties which hold in causal
nets. The results obtained characterize a wide class of graphical models, including mixed graphs and cyclic
digraphs. Three kinds of separators are defined: minimal, locally-minimal, and non-redundant. We state
necessary conditions for members of non-redundant separator and propose principles of forming
a non-redundant separator from elementary (in)dependency facts. Figs: 4. Refs: 18 titles.
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ÓÄÊ 519.854

Àíàë³ç ñò³éêîñò³ çàäà÷³ ïðî ðþêçàê: îäèí íåãàòèâíèé ðåçóëüòàò / Ìèõàéëþê Â.Î., Ë³ùóê Í.Â. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 48–51.

Ðîçãëÿíóòî ã³ïîòåçó Áëåðà (Blair) ïðî îá÷èñëþâàëüíó ñêëàäí³ñòü çàäà÷³, ïîâ’ÿçàíî¿ ç îïòèìàëüíè-
ìè ðîçâ’ÿçêàìè òàê çâàíèõ áëèçüêèõ çàäà÷ ïðî ðþêçàê. Ã³ïîòåçó äîâåäåíî äëÿ óçàãàëüíåíî áëèçüêèõ çà-
äà÷ ïðî ðþêçàê. Á³áë³îãð.: 8 íàçâ.

UDC 519.854

Sensitivity analysis for knapsack problem: one negative result / Mikhailyuk V.A., Lishchuk N.V. //
Kibernetika i sistemny analiz. — 2013. — N 2. — P. 48–51.

We consider the Blair hypothesis on the computational complexity of the problem associated with the
optimal solutions of the so-called adjacent knapsack problems. The hypothesis is proved for the generalized
adjacent knapsack problems. Refs: 8 titles.

ÓÄÊ 519.21

Àñèìïòîòè÷íà ñòîõàñòè÷íà ñò³éê³ñòü ðîçâ’ÿçê³â äèíàì³÷íèõ ñèñòåì ç ï³ñëÿä³ºþ ç óðàõóâàííÿì
ìàðêîâñüêèõ çáóðåíü / Àíòîíþê Ñ.Â., Äîðîøåíêî ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013.
— ¹ 2. — Ñ. 52–56.

Äîñë³äæåíî cò³éê³ñòü ðîçâ’ÿçê³â ñòîõàñòè÷íèõ äèíàì³÷íèõ ñèñòåì ç íåñê³í÷åííîþ ï³ñëÿä³ºþ ç óðà-
õóâàííÿì ìàðêîâñüêèõ çáóðåíü. Ñôîðìóëüîâàíî ³ äîâåäåíî òåîðåìó ïðî äîñòàòí³ óìîâè àñèìïòîòè÷íî¿
ñòîõàñòè÷íî¿ ñò³éêîñò³ ðîçâ’ÿçê³â ðîçãëÿíóòèõ äèíàì³÷íèõ ñèñòåì. Á³áë³îãð.: 7 íàçâ.

UDC 519.21

The asymptotic stochastic stability of solutions of dynamic systems with Markov parameters /
Antonyuk S.V., Doroshenko I.V. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 52–56.

The stability of solutions of stochastic dynamic systems with all prehistory and Markov disturbance is
analyzed in the paper. A theorem about the sufficient conditions of asymptotic stochastic stability of solutions
of such dynamic systems is formulated and proved. Refs: 7 titles.

ÓÄÊ 512.552.37+519.115

Àíàë³ç ñ³ìåéñòâ õåø-ôóíêö³é, âèçíà÷åíèõ àâòîìàòàìè íàä ñê³í÷åííèì ê³ëüöåì / Ñêîáåëºâ Â.Â. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 56–65.

Äîñë³äæåíî çàãàëüí³ âëàñòèâîñò³ ñ³ìåéñòâ õåø-ôóíêö³é, âèçíà÷åíèõ ñèëüíîçâ’ÿçàíèìè àâòîìàòàìè
áåç âèõ³äíî¿ ôóíêö³¿ íàä ñê³í÷åííèì ê³ëüöåì. Çíàéäåíî éìîâ³ðí³ñòü âèïàäêîâîãî âèáîðó ïîñë³äîâíîñò³,
äëÿ ÿêî¿ õåø-ôóíêö³ÿ ïðèéìàº çàäàíå çíà÷åííÿ, à òàêîæ éìîâ³ðí³ñòü âèïàäêîâîãî âèáîðó äâîõ ð³çíèõ
ïîñë³äîâíîñòåé ô³êñîâàíî¿ äîâæèíè, äëÿ ÿêèõ çíà÷åííÿ õåø-ôóíêö³¿ ñï³âïàäàþòü. Îõàðàêòåðèçîâàíî îá-
÷èñëþâàëüíó ñò³éê³ñòü õåø-ôóíêö³é. Á³áë³îãð.: 10 íàçâ.

UDC 512.552.37+519.115

Analysis of families of hash functions defined by automata over a finite ring / Skobelev V.V. // Kibernetika
i sistemny analiz. — 2013. — N 2. — P. 56–65.

Some general properties of families of hash functions defined by strongly connected automata without
output function over a finite ring are analyzed. The probabilities of random choice of a sequence with the given
value of hash function, as well as of random choice of two different sequences of the same length with the same
values of the hash function are computed. The computational security of investigated hash-functions is
characterized. Refs: 10 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 338.439

²íòåãðîâàíå ìîäåëþâàííÿ äëÿ êåðóâàííÿ ñòàíîì ïðîäîâîëü÷î¿ áåçïåêè â Óêðà¿í³. II. Ìîäåë³
îïòèì³çàö³¿ ñòðóêòóðè ñ³ëüñêîãîñïîäàðñüêîãî âèðîáíèöòâà ç óðàõóâàííÿì ðèçèêó / Ãîëîä-
í³êîâ Î.Ì., ªðìîëüºâ Þ.Ì., ªðìîëüºâà Ò.Þ., Êíîïîâ Ï.Ñ., Ïåïåëÿºâ Â.À. // Êèáåðíåòèêà è ñèñòåì-
íûé àíàëèç. — 2013. — ¹ 2. — Ñ. 66–82.

Çàïðîïîíîâàíî àãðåãîâàíó ìàòåìàòè÷íó ìîäåëü ñ³ëüñüêîãîñïîäàðñüêîãî âèðîáíèöòâà íà ð³âí³
êðà¿íè, ÿêà äîçâîëÿº ïðîâîäèòè àíàë³ç ð³çíèõ ñöåíàð³¿â âèðîáíèöòâà ïðîäóêö³¿ ðîñëèííèöòâà ³ òâàðèí-
íèöòâà ç òî÷êè çîðó ïðîäîâîëü÷î¿ áåçïåêè. Ðîçðîáëåíî ìàòåìàòè÷íó ìîäåëü ôóíêö³îíóâàííÿ àãðîõîë-
äèíã³â ç óðàõóâàííÿì ïîãîäíèõ òà åêîíîì³÷íèõ ðèçèê³â. Ïðè ìîäåëþâàíí³ âðàõîâóâàëèñÿ òàê³ ôàêòîðè,
ÿê ñòðàõóâàííÿ ïîñ³â³â, óìîâè êðåäèòóâàííÿ, íåâèçíà÷åí³ñòü ö³í íà âèðîáëåíó ñ³ëüñüêîãîñïîäàðñüêó
ïðîäóêö³þ. ²ë.: 1. Á³áë³îãð.: 17 íàçâ.

UDC 338.439

Integrated modeling of food security management in Ukraine. I. Models for optimization of agricultural
production under risk / Golodnikov A.N., Ermoliev Y.M., Ermolieva T.Y., Knopov P.S., Pepelyaev V.À. //
Kibernetika i sistemny analiz. — 2013. — N 2. — P. 66–82.

We propose a mathematical model of aggregate agricultural production at the country level, which allows
the analysis of various scenarios of crop and livestock production in terms of food security. We developed
a mathematical model of agricultural holdings, taking into account weather and economic risks. The model
takes into account various factors such as crop insurance, credit conditions, and uncertain prices for agricultural
produce. Fig.: 1. Refs: 17 titles.
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ÓÄÊ 519.64:517.443:519.254-37

Îïòèìàëüíå ³íòåãðóâàííÿ øâèäêîîñöèëþþ÷èõ ôóíêö³é ó êëàñ³ W L N2, , ç âèêîðèñòàííÿì ð³çíèõ

³íôîðìàö³éíèõ îïåðàòîð³â / Çàä³ðàêà Â.Ê., Ìåëüíèêîâà Ñ.Ñ., Ëóö Ë.Â. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 2. — Ñ. 83–93.

Ðîçãëÿíóòî çàäà÷ó îá÷èñëåííÿ ³íòåãðàë³â â³ä øâèäêîîñöèëþþ÷èõ ôóíêö³é ç êëàñó äèôåðåíö³éîâ-
íèõ ôóíêö³é ó âèïàäêó, êîëè ³íôîðìàö³éíèé îïåðàòîð çàäàíèé ô³êñîâàíîþ òàáëèöåþ ñâî¿õ çíà÷åíü äâî-
ìà ñïîñîáàìè. Ïîáóäîâàíî îïòèìàëüí³ çà òî÷í³ñòþ êâàäðàòóðí³ ôîðìóëè îá÷èñëåííÿ ³íòåãðàë³â â³ä
øâèäêîîñöèëþþ÷èõ ôóíêö³é. Îòðèìàíî îïòèìàëüí³ îö³íêè ïîõèáêè ìåòîäó. Á³áë³îãð.: 7 íàçâ.

UDC 519.64:517.443:519.254-37

Optimal integration of rapidly oscillating functions in the class W L N2, , with the use of different

information operators / Zadiraka V.K., Melnikova S.S., Luts L.V. // Kibernetika i sistemny analiz. — 2013. —
N 2. — P. 83–93.

The problem of computing integrals of rapidly oscillating differentiable functions using various
information operators is considered. Quadrature formulas of optimal accuracy are derived and lower-bound
estimates are obtained. Refs: 7 titles.

ÓÄÊ 517.9:519.6

Äîñë³äæåííÿ òà îïòèì³çàö³ÿ õâèëüîâèõ ïðîöåñ³â ó íåîäíîð³äíèõ ñåðåäîâèùàõ ç ³ìïåäàíñíîþ ìå-
æåþ / Ãëàäêèé À.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 94–105.

Ðîçãëÿíóòî çàäà÷ó ÷èñåëüíîãî ìîäåëþâàííÿ òà îïòèì³çàö³¿ õâèëüîâèõ ïðîöåñ³â ó íåîäíîð³äíèõ ñå-
ðåäîâèùàõ ç ³ìïåäàíñíîþ ìåæåþ íà îñíîâ³ ïàðàáîë³÷íîãî õâèëüîâîãî ð³âíÿííÿ òèïó Øðåä³íãåðà. Ñôîð-
ìóëüîâàíî êðèòåð³é îïòèìàëüíîñò³, äîñë³äæåíî äèôåðåíö³àëüí³ âëàñòèâîñò³ îïòèì³çàö³éíî¿ çàäà÷³. Çà-
ïðîïîíîâàíî ÷èñåëüíèé ìåòîä äëÿ ìîäåëþâàííÿ òà îïòèì³çàö³¿ àêóñòè÷íèõ ïîë³â ó íåîäíîð³äíèõ
ñåðåäîâèùàõ. Á³áë³îãð.: 19 íàçâ.

UDC 517.9:519.6

Investigation and optimization of wave processes in inhomogeneous domains with impedance border /
Gladky A.V. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 94–105.

The problem of numerical modeling and optimization of wave processes in inhomogeneous domains with
impedance border for parabolic Schrodinger-type wave equation is considered. The optimality criterion is
formulated, differential properties of the optimization problem are analyzed, and a numerical method is
proposed for modeling and optimization of acoustic fields in inhomogeneous domains. Refs: 19 titles.

ÓÄÊ 519. 816

Çàëåæí³ñòü ö³ëüîâî¿ ôóíêö³¿ â³ä ê³ëüêîõ çì³ííèõ â çàäà÷³ ðîçì³ùåííÿ îá’ºêò³â òà ¿¿ ðîçâ’ÿçàííÿ ìå-
òîäîì ñòðóêòóðíî-àëôàâ³òíîãî ïîøóêó / Òèìîô³ºâà Í.Ê. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2013. — ¹ 2. — Ñ. 106–114.

Ïðîâåäåíî àíàë³ç çàäà÷³ ðîçì³ùåííÿ ð³çíîãàáàðèòíèõ îá’ºêò³â. Ïîêàçàíî, ùî ö³ëüîâà ôóíêö³ÿ â í³é
çàëåæèòü â³ä ê³ëüêîõ çì³ííèõ, ÿêèìè º êîìá³íàòîðí³ êîíô³ãóðàö³¿ ð³çíèõ òèï³â. Çà ö³ºþ îçíàêîþ âîíà
ïîä³ëÿºòüñÿ íà ê³ëüêà ï³äçàäà÷, òîìó äëÿ ¿¿ ðîçâ’ÿçàííÿ ðîçðîáëåíî ñàìîíàëàãîäæóâàëüíèé àëãîðèòì.
Ìåòîäîì ñòðóêòóðíî-àëôàâ³òíîãî ïîøóêó, ÿêèé ãðóíòóºòüñÿ íà â³äîìîìó ðîçâ’ÿçíîìó âèïàäêó, ðîçâ’ÿ-
çóºòüñÿ çàäà÷à ðîçì³ùåííÿ îäíîãàáàðèòíèõ îá’ºêò³â. Á³áë³îãð.: 44 íàçâ.

UDC 519. 816

Dependence of objective function on several variables in location problem and its solution by the method
of structurally-alphabetical search / Tymofijeva N.Ê. // Kibernetika i sistemny analiz. — 2013. — N 2. —
P. 106–114.

The problem of location of various-sized objects is analyzed. The objective function is shown to depend
on several variables, which are various combinatorial configurations. On this principle, it is divided into several
subproblems; therefore, a self-adjusting algorithm is developed to solve it. A location problem for objects of the
same size is solved by the structurally-alphabetical search, which is based on the known solvable case.
Refs: 44 titles.

ÓÄÊ 621.372.

Êîìá³íàö³éí³ ÷èñëîâ³ ìåòîäè ç ì³í³ìàëüíîþ ïîõèáêîþ äèñêðåòèçàö³¿ / Çàÿöü Â.Ì. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 115–120.

Ïîáóäîâàíî êëàñ êîìá³íàö³éíèõ ÷èñëîâèõ ìåòîä³â, äëÿ ÿêèõ ïîõèáêà äèñêðåòèçàö³¿ çìåíøóºòüñÿ
ç³ çðîñòàííÿì ïîðÿäêó êîìá³íàö³¿. Îòðèìàíà êîìá³íàö³ÿ, äëÿ ÿêî¿ ç òî÷í³ñòþ äî ÷ëåí³â äðóãîãî ïîðÿäêó
ìàëîñò³ ïîõèáêà äèñêðåòèçàö³¿ â³äñóòíÿ. Íàâåäåí³ àíàë³òè÷í³ îö³íêè ïîõèáêè äèñêðåòèçàö³¿ àïðîáîâàí³
ïðè àíàë³ç³ êîíñåðâàòèâíèõ ñèñòåì áåç âòðàò, êâàðöîâèõ ãåíåðàòîð³â òà âèñîêîäîáðîòíèõ ñèñòåì ç
òðèâàëèìè ïåðåõ³äíèìè ïðîöåñàìè. Á³áë³îãð.: 11 íàçâ.

UDC.621.372.

Combination numerical methods with minimum discretization error / Zayats V.M. // Kibernetika i
sistemny analiz. — 2013. — N 2. — P. 115–120.

A class of numerical combination methods is developed where the discretization error decreases as the
order of combination increases. A combination is obtained for which the discretization error is absent up to the
second order of smallness. The analytical error estimates are tested in the analysis of conservative systems
without losses, quartz oscillators, and high-Q systems with long transients. Refs: 11 titles.
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ÓÄÊ 519.85

Ðîçâ’ÿçîê ë³í³éíèõ óìîâíèõ ïîâí³ñòþ êîìá³íàòîðíèõ îïòèì³çàö³éíèõ çàäà÷ íà ïåðåñòàâëåííÿõ ìå-
òîäîì ã³ëîê òà ìåæ / ªìåöü Î.Î., ªìåöü ª.Ì., Ïàðôüîíîâà Ò.Î., ×³ë³ê³íà Ò.Â. // Êèáåðíåòèêà è ñèñ-
òåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 121–138.

Ðîçãëÿíóòî óìîâíó ë³í³éíó ïîâí³ñòþ êîìá³íàòîðíó çàäà÷ó ì³í³ì³çàö³¿ íà ïåðåñòàâëåííÿõ. Çàïðîïî-
íîâàíî ñïîñîáè ãàëóæåííÿ, â³äñ³êàííÿ òà îö³íþâàííÿ â ìåòîä³ ã³ëîê òà ìåæ äëÿ ö³º¿ çàäà÷³. Íàâåäåíî
³ëþñòðàòèâíèé ïðèêëàä çàñòîñóâàííÿ ìåòîäó äî çàäà÷³. Äîâåäåíî âëàñòèâ³ñòü çàïðîïîíîâàíî¿ îö³íêè äî-
ïóñòèìî¿ ï³äìíîæèíè, ÿêà çá³ëüøóº åôåêòèâí³ñòü ãàëóæåíü òà â³äñ³êàíü. ²ë.: 3. Á³áë³îãð.: 18 íàçâ.

UDC 519.85

Solving linear conditional fully combinatorial optimization problems on permutations by the branch and
bound method / Iemets O.O., Yemets Ye.M., Parfionova T.A., Chilikina T.V. // Kibernetika i sistemny
analiz. — 2013. — N 2. — P. 121–138.

A conditional linear fully combinatorial minimization problem on permutations is analyzed. The methods
of branching, cutting, and estimating in the branch and bound method are proposed for this problem. An
illustrative example of applying the method to the problem is presented. The property of the proposed
estimation of the feasible subset, which increases the efficiency of branching and cutting, is proved. Figs: 3.
Refs: 18 titles.

ÓÄÊ 519.21

Äåÿê³ çàäà÷³ äëÿ ìîäåë³ Êëàðêà. ². Îö³íêà éìîâ³ðíîñò³ íåðîçîðåííÿ ñòðàõîâî¿ êîìïàí³¿ /
Áîíäàðºâ Á.Â., Ñîñíèöüêèé Î.ª. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 139–149.

Îòðèìàíî îö³íêó äëÿ éìîâ³ðíîñò³ íåðîçîðåííÿ ñòðàõîâî¿ êîìïàí³¿, ÿêà ïðàöþº íà (B,S)-ðèíêó.
Â ÿêîñò³ ìàòåìàòè÷íî¿ ìîäåë³ åâîëþö³¿ ö³íè àêö³¿ âçÿòî ìîäåëü Êëàðêà. Ïîêàçàíî áåçàðá³òðàæí³ñòü ö³º¿
ìîäåë³. Á³áë³îãð.: 16 íàçâ.

UDC 519.21

Some problems for Clark’s model. ². Estimating the non-ruin probability for an insurance company /
Bondarev B.V., Sosnytskyy O.E. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 139–149.

The non-ruin probability is estimated for an insurance company on (B,S)–market. Clark’s model is taken
as a model of the stock price evolution. The model is shown to be arbitrage-free. Refs: 16 titles.

ÓÄÊ 519.8

Ïðî âäîñêîíàëåííÿ ìåòîäó ðîçâ’ÿçàííÿ âàð³àö³éíî¿ íåð³âíîñò³ íà îñíîâ³ îïòèì³çàö³éíîãî ï³äõîäó /
Àëåêñàíäðîâà Â.Ì., Øóáåíêîâà ².À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. —
Ñ. 150–155.

Ðîçãëÿíóòî îïòèì³çàö³éíèé ï³äõ³ä äî ðîçâ’ÿçàííÿ îïóêëî¿ ñê³í÷åííîâèì³ðíî¿ âàð³àö³éíî¿
íåð³âíîñò³ ç íåïîòåíö³éíèì îïåðàòîðîì. Ïîêàçàíî, ÿê ïîáóäóâàòè çàäà÷ó îïòèì³çàö³¿, ùî åêâ³âàëåíòíà
âàð³àö³éí³é íåð³âíîñò³, â ïðîñòîð³ âèõ³äíèõ çì³ííèõ. Íà îñíîâ³ ö³º¿ îïòèì³çàö³éíî¿ çàäà÷³ ñôîðìóëüîâà-
íî àëãîðèòì ïåðøîãî ïîðÿäêó äëÿ ðîçâ’ÿçàííÿ âàð³àö³éíî¿ íåð³âíîñò³. Á³áë³îãð.: 11 íàçâ.

UDC 519.8

An improvement of the solution of variational inequalities based on the optimization approach /
Aleksandrova V.M., Shubenkova ².À. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 150–155.

An optimization approach to solving a convex finite-dimensional variational inequality with nonpotential
operator is examined. It is shown how to construct the optimization problem equivalent to the variational
inequality in the space of the original variables. A first-order algorithm for solving variational inequalitieis is
formulated based on this optimization problem. Refs: 11 titles.

ÓÄÊ 519.863:330.115

Ñòîõàñòè÷íå ìîäåëþâàííÿ ïîâíîãî öèêëó îäíîïðîäóêòîâî¿ ìàêðîåêîíîì³êè çðîñòàííÿ /
Áîé÷óê Ì.Â., Ñåì÷óê À.Ð. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 156–163.

Çàïðîïîíîâàíî ñòîõàñòè÷íó ìîäåëü ïîâíîãî öèêëó îäíîïðîäóêòîâî¿ ìàêðîåêîíîì³êè çðîñòàííÿ,
ïðîâåäåíî ¿¿ äîñë³äæåííÿ òà íà ìîäåëüíîìó ïðèêëàä³ ïðîâåäåíî ÷èñëîâå ìîäåëþâàííÿ. Òàáë.: 1.
Á³áë³îãð.: 14 íàçâ.

UDC 519.863:330.115

Stochastic modeling of a full cycle of the single-component macroeconomics of growth / Boychuk M.V,
Semchuk A.R. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 156–163.

A stochastic modeling of a full cycle of the single-component macroeconomics of growth was proposed,
was conducted her research and was carried out the numerical modeling on the modeling example. Tabl.: 1.
Refs: 14 titles.

ÓÄÊ 519.21+62

Âèïàäêîâà åâîëþö³ÿ â ñõåì³ àñèìïòîòè÷íî ìàëî¿ äèôóç³¿ ç ìàðêîâñüêèìè ïåðåêëþ÷åííÿìè /
Ê³éêîâñüêà Î.²., ×àáàíþê ß.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 164–169.

Ïîáóäîâàíî ãðàíè÷íèé åêñïîíåíö³éíèé ãåíåðàòîð äëÿ âèïàäêîâî¿ åâîëþö³¿ â ñõåì³ àñèìïòîòè÷íî
ìàëî¿ äèôóç³¿, âèêîðèñòîâóþ÷è ìàëèé ïàðàìåòð ñåð³é òà ðîçâ’ÿçîê ïðîáëåìè ñèíãóëÿðíîãî çáóðåííÿ äëÿ
ð³âíîì³ðíî åðãîäè÷íîãî ìàðêîâñüêîãî ïðîöåñó. Á³áë³îãð.: 16 íàçâ.
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UDC 519.21+62

Random evolution in a sheme of asymptotically small diffusion with Markov switchings / Kiykovska O.I.,
Chabanyuk Ya.M. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 164–169.

We construct a limit exponential generator for random evolution in an asymptotically small diffusion
scheme using a small parameter of series and solution of the singular perturbation problem for a uniformly
ergodic Markov process. Refs: 16 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 615.841

Ê³ëüê³ñíèé êðèòåð³é ïðîñòîðîâî¿ íåîäíîð³äíîñò³ åëåêòðîìàãí³òíîãî ïîëÿ â áëèæí³é çîí³ ðàìî÷íî-
ãî âèïðîì³íþâà÷à / Í³êîëîâ Ì.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. — Ñ. 170–177.

Ðîçãëÿíóòî íîâèé àëãîðèòì îö³íêè ïðîñòîðîâî¿ íåîäíîð³äíîñò³ çîáðàæåíü, ùî õàðàêòåðèçóºòüñÿ
ê³ëüê³ñòþ ïàòòåðí³â â îêðåìié çîí³, ¿õ ïëîùèíîþ é åôåêòèâíèì ãðàä³ºíòîì ì³æ íèìè. Âèêîðèñòàííÿ äà-
íîãî àëãîðèòìó äëÿ ê³ëüê³ñíî¿ îö³íêè ïðîñòîðîâî¿ íåîäíîð³äíîñò³ åëåêòðîìàãí³òíîãî ïîëÿ âiä ð³çíèõ ðà-
ìî÷íèõ àïë³êàòîð³â äëÿ ðàä³î÷àñòîòíî¿ ã³ïåðòåðì³¿ ïîêàçàëî, ùî àïë³êàòîð ç ïðîô³ëåì ó ôîðì³ äóãè êîëà
äàº á³ëüø âèñîêó íåîäíîð³äí³ñòü ïîëÿ ïîð³âíÿíî ç àïë³êàòîðîì ç ïðÿìîë³í³éíèì ïðîô³ëåì. ²ë.: 5.
Á³áë³îãð.: 19 íàçâ.

UDC 615.841

Quantitative criterion of the spatial heterogeneity of electromagnetic field in the near-field zone of a loop
radiator / Nikolov N.A. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 170–177.

The paper presents a new algorithm to estimate the spatial heterogeneity of images, which is
characterized by the number of patterns in the region of interest, their surface area, and the effective gradient
between them. The application of the algorithm to quantify the spatial heterogeneity of the electromagnetic field
from different loop radiators for radiofrequency hyperthermia showed that the applicator in the form of
a circular arc produces a more heterogeneous field than the applicator with a straight profile does. Figs: 5.
Refs: 19 titles.

ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,
²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯
ÒÅÕÍ²ÊÈ ² ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 519.21

Äîñë³äæåííÿ åìï³ðè÷íèõ îö³íîê ïàðàìåòð³â ã³ááñîâñüêîãî ðîçïîä³ëó, îòðèìàíèõ ìåòîäîì ìàêñè-
ìàëüíî¿ ïðàâäîïîä³áíîñò³ / Ñàìîñüîíîê Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 2. —
Ñ. 178–187.

Ðîçãëÿíóòî óìîâè êîíçèñòåíòíîñò³ ³ àñèìïòîòè÷íî¿ íîðìàëüíîñò³ îö³íêè ìàêñèìàëüíî¿ ïðàâäî-
ïîä³áíîñò³ äëÿ ìàðêîâñüêèõ ïîñë³äîâíîñòåé ç ã³ááñîâñüêèì ðîçïîä³ëîì. Ñôîðìóëüîâàíî ³ äîâåäåíî òåî-
ðåìè, ÿê³ äîçâîëÿþòü àïðîêñèìóâàòè êðèòåð³àëüíó ôóíêö³þ ìàðêîâñüêîãî ïðîöåñó ç ºäèíîþ òî÷êîþ
ìàêñèìóìó ¿¿ åìï³ðè÷íîþ îö³íêîþ. Ðîçãëÿíóò³ òåîðåìè º åôåêòèâíèì ³íñòðóìåíòîì äëÿ äîñë³äæåííÿ
çá³æíîñò³ îö³íîê íåâ³äîìèõ ïàðàìåòð³â äî ¿õ ³ñòèííèõ çíà÷åíü. Á³áë³îãð.: 6 íàçâ.

UDC 519.21

Analyzing the estimates of empirical parameters of a Gibbs distribution obtained by the maximum
likelihood method / Samosonok Î.S. // Kibernetika i sistemny analiz. — 2013. — N 2. — P. 178–187.

The paper examines the properties of consistency and asymptotic normality of maximum likelihood
estimate for Markov sequences with Gibbs distribution. Theorems that allow approximating the criterion
function of the Markov process with a single point of minimum by its empirical estimate are formulated and
proved. The results can be applied to analyze the convergence of unknown parameters to their true values.
Refs: 6 titles.
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