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ÓÄÊ 519.72

Çàâàäîñò³éêå ïðåô³êñíå êîäóâàííÿ çà äîïîìîãîþ íèæíüîãî (2,3)-ïðåäñòàâëåííÿ ÷èñåë /
Àí³ñ³ìîâ À.Â., Çàâàäñüêèé ².À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 3–16.

Çàïðîïîíîâàíî á³íàðíå çàâàäîñò³éêå êîäóâàííÿ ÷èñåë çà äîïîìîãîþ çîáðàæåííÿ ÷èñåë â äâîáà-
çèñí³é ñèñòåì³ çà îñíîâîþ 2 òà 3. Äîñë³äæåíî âëàñòèâîñò³ â³äïîâ³äíîãî êîäó òà ìîæëèâîñò³ êîðåãóâàííÿ
îäí³º¿ òà äâîõ ïîõèáîê. Äëÿ çàáåçïå÷åííÿ çàâàäîñò³éêèõ âëàñòèâîñòåé ââîäèòüñÿ ñïåö³àëüíèé ð³çíîâèä
(2,3)-êîäó — íèæí³é (2,3)-êîä. Òàáë.: 3. Á³áë³îãð.: 5 íàçâ.

UDC 519.72

Robust prefix encoding by lower (2,3) number representation / Anisimov A.V., Zavadsky I.A. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 3–16.

Binary error correcting encoding by means of the two-base numeration system with radices 2 and 3 is
proposed. The properties and error correcting capabilities of these codes for one and two errors are analyzed.
A special kind of (2,3)-code, lower (2,3)-code, is introduced to provide the error-correcting properties. Tabl.: 3.
Refs: 5 titles.

ÓÄÊ 519.68

Äèñêðåòí³ äîñêîíàë³ ìíîæèíè òà ¿õ çàñòîñóâàííÿ â êëàñòåðíîìó àíàë³ç³ / Àãàÿí Ñ.Ì.,
Áîãîóòä³íîâ Ø.Ð., Äîáðîâîëüñüêèé Ì.Ì. /// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50,
¹ 2. — Ñ. 17–32.

Îïèñàíî äîñë³äæåííÿ â ðàìêàõ äèñêðåòíîãî ìàòåìàòè÷íîãî àíàë³çó ôîðìàë³çàö³¿ íå÷³òêîãî ïîíÿò-
òÿ «êëàñòåð». Çðîáëåíî ñïðîáó ìàòåìàòè÷íî ðåàë³çóâàòè íà áàç³ òàê çâàíèõ äèñêðåòíèõ äîñêîíàëèõ ìíî-
æèí åâðèñòè÷íå âèçíà÷åííÿ Åâåð³òòà. Ðîçãëÿíóòî äèñêðåòí³ äîñêîíàë³ ìíîæèíè (âàð³àíòè êëàñòåðà) ³ íà
¿õ îñíîâ³ ïîáóäîâàíî àëãîðèòì DPS, ÿêèé çä³éñíþº ô³ëüòðàö³þ ïî÷àòêîâîãî ïðîñòîðó øëÿõîì âèä³ëåííÿ
â íüîìó ìàêñèìàëüíî¿ ù³ëüíî¿ íà çàãàëüíîìó òë³ ï³äìíîæèíè. ²ë.: 8. Á³áë³îãð.: 16 íàçâ.

UDC 519.68

Discrete perfect sets and their application in cluster analysis / Agayan S.M., Bogoutdinov Sh.R.,
Dobrovolsky M.N. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 17–32.

This paper continues the research within the discrete mathematical analysis on formalization of the fuzzy
concept of cluster. By means of so-called discrete perfect sets, an attempt is made to implement mathematically
the heuristic Everitt definition. Discrete perfect sets are considered and a DPS algorithm is constructed on their
basis. The algorithm performs filtering of the original space by providing its densest subset on the general
background. Figs: 8. Refs: 16 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.8

Ñèñòåìè ë³í³éíèõ ð³âíÿíü ç äàíèìè ó âèãëÿä³ íå÷³òêèõ ìíîæèí: ñëàáêà ðîçâ’ÿçí³ñòü ³ ñëàáêà
äîïóñòèì³ñòü / Ñåðã³ºíêî ².Â., ªìåöü Î.Î. , ªìåöü Îë-ðà Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2014. — Òîì 50, ¹ 2. — Ñ. 33–43.

Ââåäåíî ïîíÿòòÿ íå÷³òêî¿ ë³í³éíî¿ ñèñòåìè ð³âíÿíü ÿê ñóêóïíîñò³ ï’ÿòè ñïåö³àëüíèõ ³íòåðâàëüíèõ
ñèñòåì ð³âíÿíü. Ïîíÿòòÿ ñëàáêî¿ òà ñèëüíî¿ ðîçâ’ÿçíîñò³ (äîïóñòèìîñò³) íå÷³òêî¿ ë³í³éíî¿ ñèñòåìè
ð³âíÿíü ïðåäñòàâëåí³ â ï’ÿòè ñåíñàõ (÷³òêîìó, êâàç³÷³òêîìó, íàï³â÷³òêîìó, êâàç³íå÷³òêîìó ³ íå÷³òêîìó).
Îá´ðóíòîâàíî êðèòåð³¿ ñëàáêî¿ ðîçâ’ÿçíîñò³ ³ äîïóñòèìîñò³ íå÷³òêî¿ ñèñòåìè ð³âíÿíü ó âñ³õ ï’ÿòè ñåíñàõ.
Äîâåäåíî ³íø³ âëàñòèâîñò³ íå÷³òêèõ ñèñòåì òà ¿õ ñëàáêèõ ðîçâ’ÿçê³â (ó âñ³õ ï’ÿòè ñåíñàõ). ²ë.: 1.
Á³áë³îãð.: 23 íàçâè.

UDC 519.8

Systems of linear equations with data in the form of fuzzy sets: weak solvability and weak feasibility /
Sergienko I.V., Iemets O.O., Yemets O.Î. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. —
P. 33–43.

The notion of a fuzzy linear system of equations as a set of five special interval systems of equations is
introduced. The notions of weak and strong solvability (feasibility) of a fuzzy linear system of equations in five
grades (crisp, quasi-crisp, semi-crisp, quasi-fuzzy, and fuzzy) are introduced. The criteria of weak solvability
and feasibility of fuzzy linear systems of equations in the five grades are substantiated. Other properties of
fuzzy systems and their weak solutions in all the five grades are proved. Fig.: 1. Refs: 23 titles.

ÓÄÊ 517.977

Ïðî ìàòðè÷í³ ðîçâ’ÿçóþ÷³ ôóíêö³¿ â äèíàì³÷íèõ ³ãðàõ çáëèæåííÿ / ×èêð³é À.Î., ×èêð³é Ã.Ö. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 44–63.

Ââåäåíî ìàòðè÷í³ ðîçâ’ÿçóþ÷³ ôóíêö³¿ äëÿ äîñë³äæåííÿ ³ãðîâèõ çàäà÷ äèíàì³êè. Âñòàíîâëåíî äîñ-
òàòí³ óìîâè çáëèæåííÿ òðàºêòîð³¿ êîíôë³êòíî-êåðîâàíîãî ïðîöåñó ç öèë³íäðè÷íîþ òåðì³íàëüíîþ ìíî-
æèíîþ. Ðîçãëÿíóòî âèïàäêè âèêîðèñòàííÿ ïåðåñë³äóâà÷åì êâàç³ñòðàòåã³é òà êîíòðêåðóâàíü. Ïðîâåäåíî
ïîð³âíÿííÿ ãàðàíòîâàíèõ ÷àñ³â çàê³í÷åííÿ ãðè äëÿ ð³çíèõ ñõåì ìåòîäó. Òåîðåòè÷í³ ðåçóëüòàòè ³ëþñòðó-
þòüñÿ íà ìîäåëüíîìó ïðèêëàä³ ç ïðîñòèì ðóõîì â ïëîùèí³. Á³áë³îãð.: 40 íàçâ.
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UDC 517.977

Matrix resolving functions in dynamic pursuit games / Chikrii A.O., Chikrii G.Ts. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 2. — P. 44–63.

The concept of matrix resolving function is introduced to study dynamic game problems. The sufficient

conditions are derived ensuring the possibility for the pursuer to bring the trajectory of a conflict-controlled

process to the terminal set. The cases of using quasi-strategies and counter-controls by the pursuer are analyzed

separately. Guaranteed times of the game termination for different method’s schemes are compared. The theo-

retical results are illustrated with a model example of “simple motions” on a plane. Refs: 40 titles.

ÓÄÊ 001.5+575.117.2

Ô³çèêà â³äêðèòèõ ñèñòåì: åôåêòè ä³¿ õ³ì³÷íèõ ñòðåñîð³â íà äèôåðåíö³éíó åêñïðåñ³þ ãåí³â /
Àãåºâ Â.Î., Êà÷àíîâà Ò.Ë., Êîïèëºâ Ë., Ñïàñîâà Ì., Ôîì³í Á.Ô., Ôîì³í Î.Á., ×åí Â. ×àî //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 64–74.

Òåõíîëîã³¿ ô³çèêè â³äêðèòèõ ñèñòåì çàñòîñîâàíî äëÿ âèðîáíèöòâà ñèñòåìíîãî çíàííÿ ïðî çì³íó àê-

òèâíîñò³ ãåí³â ïðè ä³¿ õ³ì³÷íèõ ñòðåñîð³â. Ñèñòåìíå çíàííÿ àâòîìàòè÷íî çãåíåðîâàíå íà ï³äñòàâ³ ãåíîì-

íèõ äàíèõ, îòðèìàíèõ íà áàç³ òåõíîëîã³¿ ì³êðî÷³ï³â. Ñèñòåìíå çíàííÿ âèêîðèñòàíî äëÿ íàóêîâîãî ðî-

çóì³ííÿ òà ðàö³îíàëüíîãî ïîÿñíåííÿ çàêîíîì³ðíèõ çì³í àêòèâíîñò³ ãåí³â çàëåæíî â³ä çðàçêà á³îìà-

òåð³àëó, âèäó ³ êîíöåíòðàö³¿ õ³ì³êàòó, ÷àñîâî¿ ñåð³¿ åêñïåðèìåíò³â. ²ë.: 5. Òàáë.: 11. Á³áë³îãð.: 10 íàçâ.

UDC 001.5+575.117.2

Physics of open systems: Effects of the impact of chemical stressors on differential gene expression /
Ageev V.O., ., Kachanova T.L., Kopylev L., Spassova M., Fomin B.F., Fomin O.B., Chen W. Chao //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 64–74.

Technologies of the physics of open systems are applied to generate the system knowledge about changes
in gene activity under the influence of chemical stressors. The system knowledge is automatically generated
based on the genomic data obtained by using microarray technology. The system knowledge has been used for
scientific understanding and rational explanation of regular changes in gene activity depending on the
biomaterial sample, type of the chemical and its concentration, and time series of experiments. Figs: 5.
Tabl.: 11. Refs: 10 titles.

ÓÄÊ 519.8
ßê³ñí³ õàðàêòåðèñòèêè ñò³éêîñò³ âåêòîðíèõ çàäà÷ äèñêðåòíî¿ îïòèì³çàö³¿ ç ð³çíèìè ïðèíöèïàìè
îïòèìàëüíîñò³ / Ëåáåäºâà Ò.Ò., Ñåìåíîâà Í.Â., Ñåðã³ºíêî Ò.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2014. — Òîì 50, ¹ 2. — Ñ. 75–82.

Çàïðîïîíîâàíî ï³äõ³ä äî äîñë³äæåííÿ ñò³éêîñò³ â³äíîñíî çáóðåíü âõ³äíèõ äàíèõ âåêòîðíî¿ çàäà÷³
ö³ëî÷èñëîâî¿ îïòèì³çàö³¿ çà óìîâ âèêîðèñòàííÿ ð³çíèõ ïðèíöèï³â îïòèìàëüíîñò³ (çà Ïàðåòî, Ñëåéòåðîì
òà Ñìåéëîì). Âèâ÷åíî âëàñòèâîñò³ îïòèìàëüíèõ ³ íåîïòèìàëüíèõ ðîçâ’ÿçê³â çàäà÷³ ç òî÷êè çîðó ñò³éêîñò³
¿õíüî¿ íàëåæíîñò³ ìíîæèíàì îïòèìàëüíèõ òà íåîïòèìàëüíèõ ðîçâ’ÿçê³â â³äïîâ³äíî. Á³áë³îãð.: 17 íàçâ.

UDC 519.8

Quality descriptions of the stability of vector discrete optimization problems with different optimality
principles / Lebedeva T.T., Semenova N.V., Sergienko T.I. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 2. — P. 75–82.

An approach is proposed to the stability analysis with respect to perturbations of the input data of the vec-
tor integer optimization problem when using different (Pareto, Slater, and Smale) optimality principles. The
properties of optimal and non-optimal problem solutions are investigated from the point of view of the stability
of their membership in the sets of optimal and non-optimal solutions, respectively. Refs: 17 titles.

ÓÄÊ 519.71: 330.46

Äî ïàðàìåòðèçàö³¿ ëîòåðåéíî¿ ìîäåë³ íåïàðàìåòðè÷íî¿ ñèòóàö³¿ ïðèéíÿòòÿ ð³øåíü / ²âàíåíêî Â.².,
Êóö Î.Â., Ïàñ³÷í³÷åíêî ².Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 83–88.

Ðîçãëÿíóòî çàäà÷ó ïàðàìåòðè÷íîãî îïèñó ñèòóàö³¿ ïðèéíÿòòÿ ð³øåíü íåïàðàìåòðè÷íîãî òèïó,
â ÿê³é íåìîæëèâî âèÿâèòè îá’ºêòèâíèé ïàðàìåòð, ùî âèçíà÷àº íàñë³äêè ð³øåíü. Äëÿ âèïàäêó ïîâíî¿ íå-
âèçíà÷åíîñò³ îïèñàíî êëàñè ìàòðè÷íèõ ñõåì, ùî ì³ñòÿòü ò³ ³ ò³ëüêè ò³ ñõåìè, ÿê³ ìîæíà âèêîðèñòîâóâàòè
äëÿ ìîäåëþâàííÿ ïåâíî¿ íåïàðàìåòðè÷íî¿ ñèòóàö³¿, äîâåäåíî ôîðìóëó äëÿ ïîòóæíîñò³ êëàñó. Âñòàíîâëå-
íî, â ÿêèõ âèïàäêàõ º ï³äñòàâè äëÿ âèáîðó ìàòðè÷íî¿ ñõåìè ç íàéìåíøîþ â ñâîºìó êëàñ³ ïîòóæí³ñòþ
ìíîæèíè çíà÷åíü ïàðàìåòðà. Òàáë.: 2. Á³áë³îãð.: 9 íàçâ.

UDC 519.71: 330.46

Parameterization the lottery model of a nonparametric decision-making situation / Ivanenko V.I.,
Kuts O.V., Pasichnichenko I.O. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 83–88.

The paper focuses on the problem of parametric description of a decision-making situation of

nonparametric type, i.e., where it is impossible to reveal the objective parameter determining the consequences

of decisions. For the case of strict uncertainty, the classes of matrix schemes containing those and only those

schemes that can be used to model certain nonparametric situation are described and the formula for class

cardinality is proved. The cases are established where there are grounds to choose the matrix scheme with the

smallest, in its class, cardinality of values of the set of the parameter. Tabl.: 2. Refs: 9 titles.
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ÓÄÊ 519.8 – 612.007

²ãðîâ³ ìîäåë³ ðåãóëÿö³¿ îñíîâíèõ ôóíêö³îíàëüíèõ ñèñòåì îðãàí³çìó òà ¿õ àíàë³ç. II / Ãàëü÷èíà Í.².,
Îíîï÷óê Þ.Ì., Ïîðòíè÷åíêî Â.²., Ñåì÷èê Ò.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 2. — Ñ. 89–98.

Ïîáóäîâàíî òà îá´ðóíòîâàíî ìàòåìàòè÷í³ ìîäåë³ ìåõàí³çì³â àäàïòàö³¿ îðãàí³çìó äî êèñíåâî¿ íå-
äîñòàòíîñò³, ùî âèíèêàº â îðãàí³çì³ â óìîâàõ âèñîêîã³ð’ÿ ³ ïðè ³íòåíñèâí³é ðîáîò³. Ïðîâåäåíî êîìï’þ-
òåðíèé àíàë³ç ñï³ëüíîãî ôóíêö³îíóâàííÿ ñèñòåì äèõàííÿ, êðîâîîá³ãó, òåïëîîáì³íó òà ³ìóííîãî â³äãóêó
íà â³ðóñíå çàõâîðþâàííÿ ç ìåòîþ ç’ÿñóâàííÿ ïðèðîäè ì³æñèñòåìíèõ ìåõàí³çì³â âçàºìîä³¿ ôóíêö³îíàëü-
íèõ ñèñòåì îðãàí³çìó â åêñòðåìàëüíèõ óìîâàõ ñåðåäîâèùà. ²ë. 5. Á³áë³îãð.: 14 íàçâ.

UDC 519.8 – 612.007

Game models for the control of the main body functional systems and their analysis. II / Galchyna N.I,
Onopchuk Iu.N., Portnichenko V.I., Siemchyk T.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50,
N 2. — P. 89–98.

The authors propose and validate the mathematical models for the human body adaptation mechanisms to
oxygen lack in highland and strenuous physical activity. The computer analysis of joint operation of the respira-
tory, circulatory, heat exchange functional systems and immune response to viral infection is carried out to re-
veal the nature of intersystem mechanisms of the interaction of functional systems of the body under extreme
environmental conditions. Figs: 5. Refs: 14 titles.

ÓÄÊ 519.217; 519.718; 519.837

Ñò³éê³ñòü çà ïåðøèì íàáëèæåííÿì äèôóç³éíèõ ñèñòåì âèïàäêîâî¿ ñòðóêòóðè ç ï³ñëÿä³ºþ ³ çîâ-
í³øí³ìè ìàðêîâñüêèìè ïåðåìèêàííÿìè / ßñèíñüêèé Â.Ê. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2014. — Òîì 50, ¹ 2. — Ñ. 99–111.

Äðóãèì ìåòîäîì Ëÿïóíîâà–Êðàñîâñüêîãî îòðèìàíî äîñòàòí³ óìîâè àñèìïòîòè÷íî¿ ñòîõàñòè÷íî¿
ñò³éêîñò³ â ö³ëîìó, ñò³éêîñò³ â ö³ëîìó, åêñïîíåíö³éíî¿ ñò³éêîñò³ â ñåðåäíüîìó êâàäðàòè÷íîìó òðèâ³àëü-
íîãî ðîçâ’ÿçêó ñèñòåìè ñòîõàñòè÷íèõ äèôóç³éíèõ äèôåðåíö³éíî-ôóíêö³îíàëüíèõ ð³âíÿíü ç ìàðêîâñüêè-
ìè ïåðåìèêàííÿìè. Á³áë³îãð.: 26 íàçâ.

UDC 519.217; 519.718; 519.837

Stability in the first approximation of random-structure diffusion systems with aftereffect and external
Markov switchings / Yasinsky V.K. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 99–111.

The second Lyapunov–Krasovskii method is used to derive the sufficient conditions for the asymptotic
stochastic stability in the large, global stability, exponential mean square stability of the trivial solution of the
system of stochastic diffusion functional-differential equations with Markov switchings. Refs: 26 titles.

ÓÄÊ 519.21

Ñèñòåìíèé ³ì³òàö³éíèé àíàë³ç ³ îïòèì³çàö³ÿ ñòðàõîâîãî á³çíåñó / Íîðê³í Á.Â. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 112–125.

Ðîçãëÿíóòî çàäà÷³ îá÷èñëþâàëüíî¿ àêòóàðíî¿ ìàòåìàòèêè, äèíàì³÷íîãî ô³íàíñîâîãî àíàë³çó,
îïòèì³çàö³¿ ñòðàõîâîãî á³çíåñó ³ ìîæëèâ³ñòü ¿õ ðîçâ’ÿçàííÿ çà äîïîìîãîþ ïàðàëåëüíèõ îá÷èñëåíü íà
ãðàô³÷íèõ ïðèñêîðþâà÷àõ. Îö³íêà éìîâ³ðíîñò³ ðîçîðåííÿ òà ³íøèõ ïîêàçíèê³â ôóíêö³îíóâàííÿ ñòðàõî-
âî¿ êîìïàí³¿ çä³éñíþºòüñÿ ìåòîäîì ñòàòèñòè÷íîãî ìîäåëþâàííÿ Ìîíòå-Êàðëî. Ó áàãàòüîõ âèïàäêàõ öå
ºäèíèé çàñòîñîâíèé ìåòîä. Ó çâ’ÿçêó ç òèì, ùî éìîâ³ðí³ñòü ðîçîðåííÿ äîñèòü ìàëà, äëÿ äîñÿãíåííÿ ïðè-
éíÿòíî¿ òî÷íîñò³ îö³íîê ìîæå çíàäîáèòèñÿ àñòðîíîì³÷íå ÷èñëî ñòîõàñòè÷íèõ åêñïåðèìåíò³â. Ïàðà-
ëåë³çàö³ÿ ìåòîäó Ìîíòå-Êàðëî òà âèêîðèñòàííÿ ãðàô³÷íèõ ïðèñêîðþâà÷³â äîçâîëÿº îòðèìàòè äîñòàòíüî
òî÷íèé ðåçóëüòàò çà ïðèéíÿòíèé ÷àñ. Ïðåäñòàâëåíî ðåçóëüòàòè ÷èñåëüíèõ åêñïåðèìåíò³â íà ðîçðîáëåí³é
ñèñòåì³ àêòóàðíîãî ìîäåëþâàííÿ, ùî äîçâîëÿº âèêîðèñòîâóâàòè ãðàô³÷íèé ïðèñêîðþâà÷ ç ï³äðèìêîþ
òåõíîëîã³¿ Nvidia CUDA 1.3 òà âèùå. ²ë.: 4. Á³áë³îãð.: 33 íàçâè.

UDC 519.21

Simulation analysis and optimization of insurance business / Norkin B.V. // Kibernetika i sistemny analiz.
— 2014. — Vol. 50, N 2. — P. 112–125.

Problems of computational actuarial mathematics, dynamic financial analysis, optimization of insurance
business and the possibility of their solution by means of parallel computing on graphics accelerators are dis-
cussed. The ruin probability and other performance criteria of an insurance company are estimated by the Monte
Carlo method. In many cases, this is the only applicable method. Since the ruin probability is small enough, to
achieve an acceptable estimate accuracy it may be need an astronomical number of simulations. Parallelization of
the Monte Carlo method and the use of graphical accelerators allow getting the desired result in a reasonable time.
The results of numerical experiments on the developed system of actuarial modeling RISKUS, allowing the use of
graphical accelerator that supports Nvidia CUDA 1.3 and higher are presented. Figs: 4. Refs: 33 titles.

ÓÄÊ 517.988

Âàð³àíò åêñòðàãðàä³ºíòíîãî àëãîðèòìó äëÿ ìîíîòîííèõ âàð³àö³éíèõ íåð³âíîñòåé / Ìàë³öü-
êèé Þ.Â., Ñåìåíîâ Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 125–131.

Çàïðîïîíîâàíî íîâèé ³òåðàö³éíèé àëãîðèòì ðîçâ’ÿçàííÿ âàð³àö³éíèõ íåð³âíîñòåé ³ç ìîíîòîííèì òà
ë³ïøèöåâèì îïåðàòîðîì, ùî ä³º â ã³ëüáåðòîâîìó ïðîñòîð³. Àëãîðèòì ´ðóíòóºòüñÿ íà äâîõ â³äîìèõ ìåòî-
äàõ: àëãîðèòì³ Ïîïîâà ³ òàê çâàíîìó ñóá´ðàä³ºíòíîìó åêñòðà´ðàä³ºíòíîìó àëãîðèòì³. Ïðèâàáëèâîþ ðè-
ñîþ àëãîðèòìó º îá÷èñëåííÿ ëèøå îäíîãî çíà÷åííÿ îïåðàòîðà íåð³âíîñò³ ³ îäí³º¿ ïðîåêö³¿ íà äîïóñòèìó
ìíîæèíó ïðè âèêîíàíí³ ³òåðàö³éíîãî êðîêó. Äîâåäåíî òåîðåìó ïðî ñëàáêó çá³æí³ñòü äëÿ ïîñë³äîâíîñ-
òåé, ùî ïîðîäæóþòüñÿ çàïðîïîíîâàíèì àëãîðèòìîì. Á³áë³îãð.: 35 íàçâ.
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UDC 517.988

An extragradient algorithm for monotone variational inequalities / Malitsky Yu.V., Semenov V.V. //

Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 125–131.

We propose a new iterative algorithm to solve the variational inequality problem with monotone and

Lipschitz continuous mapping in Hilbert space. It is based on two well-known methods: Popov’s algorithm and

so-called subgradient extragradient algorithm. An advantage of the algorithm is the computation of only one

value of the inequality mapping and one projection onto the feasible set at one iteration. We prove the weak

convergence of the sequences generated by the proposed algorithm. Refs: 35 titles.

ÓÄÊ 519.63; 004.75

Òî÷í³ñòü òà ñò³éê³ñòü ìåòîäó Ïåòðîâà–Ãàëüîðê³íà ïðè ³íòåãðóâàíí³ ñòàö³îíàðíîãî ð³âíÿííÿ
êîíâåêö³¿–äèôóç³¿ / Ñ³ðèê Ñ.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. —

Ñ. 132–143.

Ïðîàíàë³çîâàíî ïèòàííÿ òî÷íîñò³ òà ñò³éêîñò³ ÷èñåëüíîãî ðîçâ’ÿçêó ñòàö³îíàðíîãî ð³âíÿííÿ êîí-
âåêö³¿-äèôóç³¿ ñê³í÷åííîåëåìåíòíèì ìåòîäîì Ïåòðîâà–Ãàëüîðê³íà ç âèêîðèñòàííÿì âàãîâèõ ôóíêö³é,
ùî ìàþòü íåîäíàêîâ³ íàëàøòóâàëüí³ ïàðàìåòðè, îòðèìàíî îö³íêè òî÷íîñò³ ìåòîäó çàëåæíî â³ä âèáîðó
íàáîðó íàëàøòóâàëüíèõ ïàðàìåòð³â. Äîñë³äæåíî ïèòàííÿ çá³æíîñò³ ìåòîäó â äåê³ëüêîõ íîðìàõ.
Á³áë³îãð.: 25 íàçâ.

UDC 519.63; 004.75

Accuracy and stability of the Petrov-Galerkin method for stationary convection–diffusion equation /
Siryk S.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 132–143.

The accuracy and stability of finite element Petrov–Galerkin method with test functions that have distinct

stabilization parameters are studied in this paper for stationary convection–diffusion equation. Error estimates

depended on the stabilization parameters are obtained. Convergence of the method is studied. Refs: 25 titles.

ÓÄÊ 519.21

Çá³æí³ñòü ðîçâ’ÿçê³â ³ ìîìåíò³â âèõîäó ðîçâ’ÿçê³â ç³ ñìóãè â äèôóç³éíèõ ìîäåëÿõ ç³ ñòðèáêàìè /
Ìîðîç À.Ã., Òîìàøèê Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 144–152.

Ðîçãëÿíóòî äèôóç³éíó ìîäåëü ç³ ñòðèáêàìè, ùî çàäàºòüñÿ ñòîõàñòè÷íèì äèôåðåíö³àëüíèì
ð³âíÿííÿì ç³ ñê³í÷åííîþ ïóàñîí³âñüêîþ ì³ðîþ, êîåô³ö³ºíòè ÿêîãî çàëåæàòü â³ä ïàðàìåòðà. Äîâåäåíî,
ùî ïðè çá³æíîñò³ êîåô³ö³ºíò³â çá³ãàþòüñÿ ÿê ðîçâ’ÿçêè ð³âíÿííÿ, òàê ³ ìîìåíòè ¿õíüîãî âèõîäó ç³ ñìó-
ãè. Á³áë³îãð.: 11 íàçâ.

UDC 519.21

Convergence of solutions and their exit times in diffusion model with jumps / Moroz A.G.,
Tomashyk V.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. — P. 144–152.

We consider a diffusion model with jumps given by a stochastic differential equation with finite Poisson

measure and coefficients depending on a parameter. It is shown that in case of convergence of the coefficients

both the solution and its exit times converge. Refs: 11 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 537.86

Âèä³ëåííÿ ÷àñòîòíèõ ñìóã ïåðåòâîðåííÿì Ã³ëüáåðòà–Õóàíãà äîáîâî¿ ïîñë³äîâíîñò³ ñåðöåâîãî
ðèòìó / Ñòàíêóñ À., Ñòàíêóñ Â., Êèñåëüîâà Î.Ã., Âàðîíåöêàñ Ã. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.

— 2014. — Òîì 50, ¹ 2. — Ñ. 153–160.

Ðîçãëÿíóòî ìåòîäèêó, ùî áàçóºòüñÿ íà ïåðåòâîðåíí³ Ã³ëüáåðòà–Õóàíãà, äëÿ ïîêðàùåííÿ îö³íêè
âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó. Äîñë³äæåíî RR-³íòåðâàëè äîáîâîãî ðèòìó, ùî áóëè ïîïåðåäíüî îáðîá-
ëåí³ ìåòîäîì ³íòåðïîëÿö³¿ ³ ïîâòîðíî¿ äèñêðåòèçàö³¿. Çà äîïîìîãîþ ïîñë³äîâíèõ îïåðàö³é â ñåðöåâîìó
ðèòì³ âèä³ëåíî åìï³ðè÷í³ ìîäè, ÿê³ ïîêàçàëè, ùî â ä³àïàçîí³ âèñîêèõ ³ íèçüêèõ ÷àñòîò º äîäàòêîâ³ ìîäó-
ëþþ÷³ âïëèâè íà ñåðöåâèé ðèòì. ²ë.: 6. Òàáë.: 1. Á³áë³îãð.: 9 íàçâ.

UDC 537.86

Frequency bands selection on 24-hour heart rate based on the Hilbert–Huang transform / Stankus A.,
Stankus V., Kyselova O.G., Varoneckas G. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 2. —

P. 153–160.

We consider a technique based on the Hilbert–Huang transform in order to improve the heart rate

variability assessment. The RR-intervals of the circadian rhythm, pre-processed using the method of

interpolation and resampling are investigated. Performing a series of successive operations, empirical modes

were allocated in heart rate. These modes have shown that in the range of high and low frequencies, there is

additional modulatory effect on heart rate. Figs: 6. Tabl.: 1. Refs: 9 titles.
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ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,
²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯
ÒÅÕÍ²ÊÈ ² ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.416.2:004.67

Òåîð³ÿ íàä³éíîãî ³ çàõèùåíîãî ïåðåäàâàííÿ äàíèõ ó ñåíñîðíèõ ³ ëîêàëüíî-ðåã³îíàëüíèõ ìåðåæàõ /
Íèêîëàé÷óê ß.Ì., Øåâ÷óê Á.Ì., Âîðîíè÷ À.Ð., Çàâåäþê Ò.Î., Ãëàäþê Â.Ì. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 161–174.

Ïðîâåäåíî ñèñòåìàòèçîâàíèé àíàë³ç ïåðåäàâàííÿ äàíèõ â ñåíñîðíèõ òà ëîêàëüíî-ðåã³îíàëüíèõ ìå-
ðåæàõ. Âèêëàäåíî õàðàêòåðèñòèêè íîâîãî êëàñó ñèãíàëüíèõ êîðåêòóþ÷èõ êîä³â ïîëÿ Ãàëóà, ÿê³ çàáåçïå-
÷óþòü âèÿâëåííÿ ³ âèïðàâëåííÿ ïîìèëîê íà ô³çè÷íîìó ð³âí³ êîìï’þòåðíèõ ìåðåæ áåç äîäàòêîâîãî ôîð-
ìóâàííÿ òà ïåðåäà÷³ êîä³â CRC. Íàâåäåíî ìåòîäè îáðîáêè ãàðìîí³éíèõ ñèãíàë³â öèôðîâèì ïðîöåñîðîì
ç íåéðîêîìïîíåíòàìè. ²ë.: 9. Òàáë.: 2. Á³áë³îãð.: 19 íàçâ.

UDC 004.416.2:004.67

Theory of reliable and secure data transmission in sensor and local area networks / Nykolaychuk Y.M.,
Shevchyuk B.M., Voronych A.R., Zavediuk T.O., Gladyuk V.M. // Kibernetika i sistemny analiz. — 2014.
— Vol. 50, N 2. — P. 161–174.

The authors provide a systematic analysis of data transmission in sensor and local area networks. Charac-
teristics of the new class of signal correcting Galois field codes, which provide error identification and correc-
tion at the physical level of computer networks without additionally generating and transmitting CRC are re-
viewed. Methods of harmonic signal processing by digital processor with neurocomponents are presented.
Figs: 9. Tabl.: 2. Refs: 19 titles.

ÓÄÊ 681.32
Ñàìîâ³äòâîðþâàíà ñòðóêòóðà ÿê øòó÷íèé áàãàòîêë³òèííèé îðãàí³çì / À÷àñîâà Ñ.Ì. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 175–184.

Äâ³ ìîäåë³ øòó÷íî¿ á³îëîã³÷íî¿ êë³òèíè áóäóþòüñÿ â äð³áíîçåðíèñò³é ñòðóêòóð³ ó âèãëÿä³ ñà-
ìîâ³äòâîðþâàíî¿ ïåòë³. Ìîäåë³ ðîçðîáëåí³ íà îñíîâ³ àëãîðèòìó ïàðàëåëüíèõ ï³äñòàíîâîê — ñèñòåìè ìî-
äåëþâàííÿ ïðîñòîðîâèõ äð³áíîçåðíèñòèõ ïàðàëåëüíèõ àëãîðèòì³â ³ àðõ³òåêòóð. Ìîäåëü á³îëîã³÷íî¿
êë³òèíè áóäóºòüñÿ ç øòó÷íîãî ãåíîìó, ïîäàíîãî íà âõ³äíó ñòð³÷êó. Ïîáóäîâàíà ìîäåëü ì³ñòèòü ôåíîòèï
ó âèãëÿä³ ñóêóïíîñò³ ô³êñîâàíèõ äàíèõ ³ ãåíîòèï ó âèãëÿä³ ñóêóïíîñò³ ìîá³ëüíèõ äàíèõ. Òàêà êë³òèíà
ìîæå áóòè åëåìåíòîì øòó÷íîãî áàãàòîêë³òèííîãî îðãàí³çìó, ÿêèé ³ì³òóº âëàñòèâîñò³ æèâèõ îðãàí³çì³â:
ð³ñò, ñàìîâ³äòâîðåííÿ, ñàìîâ³äíîâëåííÿ. ²ë.: 7. Á³áë³îãð.: 24 íàçâè.

UDC 681.32

Self-replicating structure as an artificial multicellular organism / Achasova S.M. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 2. — P. 175–184.

Two models of an artificial biological cell are constructed in a fine-grained structure in the form of a self-
reproducing loop. The models are based on the parallel substitution algorithm: a system of spatial modeling of
fine-grained parallel algorithms and architectures. The model of a biological cell is constructed from the one-di-
mensional artificial genome applied to the input tape. The proposed model contains the phenotype as a set of
fixed data and the genotype as a set of mobile data. Such a cell can be an element of artificial multicellular or-
ganism that simulates the properties of living organisms: growth, self-reproduction, and self-repair. Figs: 7.
Refs: 24 titles.

ÑÒÈÑË² ÏÎÂ²ÄÎÌËÅÍÍß BRIEF COMMUNICATIONS

ÓÄÊ 681.3

Ñòàíäàðòèçàö³ÿ â ñôåð³ çàõèñòó ïåðñîíàëüíèõ äàíèõ / Ôàëü Î.Ì. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2014. — Òîì 50, ¹ 2. — Ñ. 185–187.

Íàâåäåíî îãëÿä ºâðîïåéñüêîãî òà íàö³îíàëüíîãî çàêîíîäàâñòâà, ùî ñòîñóºòüñÿ çàõèñòó ïåðñîíàëü-
íèõ äàíèõ. Ðîçãëÿíóòî ïðîïîçèö³¿ ùîäî ðîçðîáëåííÿ ñòàíäàðò³â ó ñôåð³ çàõèñòó ïåðñîíàëüíèõ äàíèõ.
Íàâåäåíî ïåðåë³ê îïóáë³êîâàíèõ ñòàíäàðò³â òà ïðîåêò³â, âêëþ÷åíèõ äî ïðîãðàìè ðîá³ò ç³ ñòàíäàðòèçàö³¿.
Á³áë³îãð.: 1 íàçâà.

UDC 681.3

Standardization in personal data protection / Fal’ O.M. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 2. — P. 185–187.

The European and national legislation on personal data protection is reviewed. Propositions on the
development of the standards in personal data protection are considered. A list of published standards and
projects that are included in the work program on standardization is presented. Ref.: 1 title.
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