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ÓÄÊ 51.681.3

Âåðèô³êàö³ÿ ïðîãðàì: ñòàí, ïðîáëåìè, ðåçóëüòàòè. I / Êðèâèé Ñ.Ë., Ìàêñèìåöü Î.Ì. // Êè-
áåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 3–14.

Ïðåäñòàâëåíî àíàëiòè÷íèé îãëÿä ñó÷àñíèõ ìåòîäiâ âåðèôiêàöi¿ ïðîãðàìíîãî çàáåçïå÷åííÿ

ïîñëiäîâíèõ, ôóíêöiîíàëüíèõ, ïàðàëåëüíèõ òà ðîçïîäiëåíèõ ñèñòåì. Îñíîâíó óâàãó ïðèäiëåíî ìå-

òîäàì âåðèôiêàöi¿ íà îñíîâi âëàñòèâîñòåé àáñòðàêòíèõ iíòåðïðåòàöié, òðàíçèöiéíèõ ñèñòåì, ìåðåæ

Ïåòði. ²ë.: 3. Á³áë³îãð.: 20 íàçâ.

UDC 51.681.3

Program verification: State of the art, problems, results. I / Kryvyi S.L., Maksymets O.M. //
Kibernetika i sistemny analiz. — 2013. — N 6. — P. 3–14.

An analytical survey of the modern verification methods for sequential functional, reactive, and dis-

tributed systems is presented. The main attention is given to the methods that are based on the properties

of abstract interpretation, transition systems, and Petri nets. Figs: 3. Refs: 20 titles.

ÓÄÊ 004.023

Îãëÿä ãåíåòè÷íèõ àëãîðèòì³â óòâîðåííÿ í³ø äëÿ ðîçâ’ÿçêó çàäà÷ áàãàòîåêñòðåìàëüíî¿
îïòèì³çàö³¿ / Ãëèáîâåöü Ì.Ì., Ãóëàºâà Í.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. —
¹ 6. — Ñ. 15–22.

Çàïðîïîíîâàíî îãëÿä ãåíåòè÷íèõ àëãîðèòì³â óòâîðåííÿ í³ø äëÿ ðîçâ’ÿçêó çàäà÷ áàãàòîå-

êñòðåìàëüíî¿ îïòèì³çàö³¿. Ö³ àëãîðèòìè íàâåäåíî çã³äíî ¿õ ïðîñòîðîâî-÷àñîâî¿ êëàñèô³êàö³¿. Äàíî

äîêëàäíèé îïèñ ìåòîä³â íà îñíîâ³ ðîçïîä³ëó ð³âíÿ ïðèñòîñîâàíîñò³ òà ìåòîä³â âèòèñêàííÿ ÿê

íàéá³ëüø ïîøèðåíèõ. Çà â³äñóòíîñò³ óñòàëåíî¿ òåðì³íîëîã³¿ çàïðîïîíîâàíî ðîñ³éñüêîìîâí³

â³äïîâ³äíèêè àíãëîìîâíèõ òåðì³í³â. Á³áë³îãð.: 40 íàçâ.

UDC 004.023

A review of niching genetic algorithms for multimodal function optimization / Glibovets N.N.,
Gulayeva N.M. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 15–22.

In this paper, a comprehensive review of approaches to solve multimodal function optimization

problems via genetic algorithms is provided. Niching genetic algorithms are presented according to their

space–time classification. Methods based on fitness sharing and crowding methods are described in detail

as they are the most frequently used. In the absence of established terminology, Russian-language equiva-

lents of English terms are proposed.. Refs: 40 titles.

ÓÄÊ 681.514

Îö³íþâàííÿ âåêòîðà ñòàíó äèíàì³÷íî¿ ñèñòåìè â óìîâàõ íåâèçíà÷åíîñò³ / Ãóðêî Î.Ã., Êîëî-
äÿæíèé Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 23–31.

Ðîçãëÿíóòî çàäà÷ó îö³íþâàííÿ ñòàíó äèñêðåòíî¿ ñèñòåìè êåðóâàííÿ ïðè îáìåæåíèõ çáóðåí-

íÿõ. Çàïðîïîíîâàíî ïðîöåäóðó ïîáóäîâè ³íôîðìàö³éíèõ ìíîæèí ó âèãëÿä³ áàãàòîãðàííèê³â, ùî

áàçóºòüñÿ íà çàñòîñóâàíí³ ìàòåìàòè÷íèõ çàñîá³â òåîð³¿ R-ôóíêö³é. Ç ìåòîþ íàáëèæåííÿ ðîáîòè

ñèñòåìè äî îïòèìàëüíîãî ðåæèìó ðóõó çàïðîïîíîâàíî ïîáóäîâó ìíîæèíè íàéá³ëüø éìîâ³ðíèõ

çíà÷åíü êîîðäèíàò ñòàíó ñèñòåìè ÿê ñóêóïíîñò³ òî÷îê, ÿê³ ãåîìåòðè÷íî ð³âíîâ³ääàëåí³ â³ä ãðàíèö³

âèõ³äíî¿ ³íôîðìàö³éíî¿ ìíîæèíè. ²ë.: 6. Á³áë³îãð.: 21 íàçâà.

UDC 681.514

Estimating the state vector of dynamic system under uncertainty / Gurko A.G., Kolodyazhny V.M.
// Kibernetika i sistemny analiz. — 2013. — N 6. — P. 23–31.

We consider the problem of estimating the state of a discrete-time control system with bounded

perturbations. The procedure of constructing the information sets in the form of polyhedra based on the

mathematical theory of R-functions is proposed. To optimize the operation of the system, we propose to

construct the set of the most probable values of coordinates of a system state as the set of points

equidistant from the geometric boundary of the original information set. Figs: 6. Refs: 21 titles.

ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2013, ¹ 6 183



184 ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2013, ¹ 6

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.873

Ìîäåëþâàííÿ êîíôë³êòíèõ òðàíñïîðòíèõ ïîòîê³â / Êóçíºöîâ Ì.Þ., Ôåäîòê³í Ì.À. // Êèáåð-
íåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 32–39.

Çàïðîïîíîâàíî ìîäåëü ìåðåæ³, â ÿêó íàäõîäÿòü êîíôë³êòí³ òðàíñïîðòí³ ïîòîêè. Ñôîðìóëüî-

âàíî àëãîðèòì ñòàòèñòè÷íîãî ìîäåëþâàííÿ, ÿêèé äîçâîëÿº ó ðåæèì³ ðåàëüíîãî ÷àñó îö³íèòè

ê³ëüê³ñòü âèìîã, ùî çíàõîäÿòüñÿ ó ÷åðç³ á³ëÿ êîæíîãî ñâ³òëîôîðà. Çàïðîïîíîâàíî àëãîðèòì, ùî

äîçâîëÿº âèçíà÷èòè ðåæèì ðîáîòè ñâ³òëîôîð³â, ÿêèé çàáåçïå÷óº ñò³éê³ñòü ðîáîòè ìåðåæ³ (ÿêùî òà-

êèé ðåæèì âçàãàë³ ³ñíóº). Ðîçãëÿíóòî ÷èñåëüíèé ïðèêëàä. ²ë.: 2. Òàáë.: 1. Á³áë³îãð.: 7 íàçâ.

UDC 519.873

Simulation of conflicting transport flows / Kuznetsov N.Yu., Fedotkin M.A. // Kibernetika i sistemny
analiz. — 2013. — N 6. — P. 32–39.

A model of a network with conflicting input transport flows is proposed. A Monte Carlo algorithm

to evaluate the number of customers in queues by every light signal in real time is formulated. An algo-

rithm is proposed that makes it possible to identify the traffic light mode (if exists) ensuring the stability

of the network. A numerical example is considered. Figs: 2. Tabl.: 1. Refs: 7 titles.

ÓÄÊ 621.394.74:519.872

Àíàë³ç ìîäåë³ ñò³ëüíèêîâî¿ ìåðåæ³ çâ’ÿçêó ³ç áàãàòîïàðàìåòðè÷íèìè ñòðàòåã³ÿìè äîñòóïó
â êàíàëè ³ â ÷åðãó âèêëèê³â äàíèõ / Ìåë³êîâ À.Ç., Ïîíîìàðåíêî Ë.À., ×³ Ñîí Ê³ì // Êèáåðíå-
òèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 40–49.

Çàïðîïîíîâàíî ÷èñëîâèé ìåòîä ðîçðàõóíêó ïîêàçíèê³â ÿêîñò³ îáñëóãîâóâàííÿ â ìóëüòè-

ñåðâ³ñíèõ ñò³ëüíèêîâèõ ìåðåæàõ çâ’ÿçêó, â ÿêèõ äîïóñêàºòüñÿ óòâîðåííÿ îáìåæåíî¿ àáî íåîáìåæå-

íî¿ ÷åðãè ëèøå äëÿ òðàô³êó íåðåàëüíîãî ÷àñó. Ð³øåííÿ ùîäî äîñòóïó íîâîãî ³ õåíäîâåð âèêëèêó

ðåàëüíîãî ÷àñó ïðèéìàºòüñÿ íà ï³äñòàâ³ ³íôîðìàö³¿ ïðî çàãàëüíó ê³ëüê³ñòü òàêèõ âèêëèê³â ó êàíà-

ëàõ ñò³ëüíèêà, ó òîé ÷àñ ÿê àíàëîã³÷í³ ð³øåííÿ ùîäî íîâèõ âèêëèê³â íåðåàëüíîãî ÷àñó áàçóþòüñÿ

íà çàãàëüí³é ê³ëüêîñò³ âèêëèê³â äàíîãî òèïó â áóôåð³. ²ë.: 4. Á³áë³îãð.: 10 íàçâ.

UDC 621.394.74:519.872

Analysis of a cellular network model with multi-parameter control for call admission to the both
channels and data call buffer / Melikov A.Z., Ponomarenko L.A., Che Soong Kim // Kibernetika i
sistemny analiz. — 2013. — N 6. — P. 40–49.

A numerical method is proposed to calculate the quality of service (QoS) of multi-service cellular

networks with multi-parameter call admission control. A finite or infinite queue for non-real time traffic

only is allowed. A decision for the access of new and handover voice calls is chosen on the basis of the

number of such calls in channels while appropriate decision for handover data calls depend on the total

number of such calls in the buffer. Figs: 4. Refs: 10 titles.

ÓÄÊ 517.977

Áàãàòîòî÷êîâ³ íåîáõ³äí³ óìîâè îïòèìàëüíîñò³ îñîáëèâèõ êåðóâàíü ó ïðîöåñàõ, ùî îïèñó-
þòüñÿ ñèñòåìîþ ³íòåãðàëüíèõ ð³âíÿíü òèïó Âîëüòåððè / Àáäóëëàºâ À.À., Ìàíñèìîâ Ê.Á. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 50–57.

Ðîçãëÿíóòî çàäà÷ó îïòèìàëüíîãî êåðóâàííÿ, ùî îïèñàíà ñèñòåìîþ íåë³í³éíèõ ³íòåãðàëüíèõ

ð³âíÿíü òèïó Âîëüòåððè. Äîâåäåíî íåîáõ³äí³ óìîâè îïòèìàëüíîñò³ îñîáëèâèõ, â ñåíñ³ ïðèíöèïó

ìàêñèìóìó Ïîíòðÿã³íà, êåðóâàíü. Á³áë³îãð.: 20 íàçâ.

UDC 517.977

Multipoint necessary optimality conditions for singular controls in processes described by Volterra
system of integral equations / Abdullayev A.A., Mansimov K.B. // Kibernetika i sistemny analiz. —
2013. — N 6. — P. 50–57.

We consider an optimal control problem described by a system of Volterra nonlinear integral

equations. The multipoint necessary optimality conditions for controls that are singular in the sense of the

Pontryagin maximum principle are obtained. Refs: 20 titles.



ÓÄÊ 517.95:519.86:539.3

Ïðî ìàòåìàòè÷íå ìîäåëþâàííÿ òðüîõâèì³ðíîãî ïîëÿ ïîïåðå÷íèõ äèíàì³÷íèõ çì³ùåíü òîâ-
ñòèõ ïðóæíèõ ïëèò / Ñòîÿí Â.À., Äâiðíè÷óê Ê.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013.
— ¹ 6. — Ñ. 58–72.

Äîñë³äæåíî äèíàì³êó ïðóæíî¿ ïëèòè ñê³í÷åííèõ ðîçì³ð³â ³ òîâùèíè. Òðèâèì³ðíå ïîëå ïîïåðå÷íèõ
äèíàì³÷íèõ çì³ùåíü ïëèòè áóäóºòüñÿ ÿê ðîçâ’ÿçîê äâîâèì³ðíèõ äèôåðåíö³àëüíèõ ð³âíÿíü, ïàðàìåòðè÷íî
çàëåæíèõ â³ä ïîïåðå÷íî¿ êîîðäèíàòè. Ðîçãëÿíóòî âèïàäêè äèñêðåòíî- òà íåïåðåðâíî-âèçíà÷åíèõ ïî÷àò-
êîâî-êðàéîâèõ óìîâ, ÿê³ çàäîâîëüíÿþòüñÿ çà ñåðåäíüîêâàäðàòè÷íèì êðèòåð³ºì. Îïèñàíî îñîáëèâîñò³
ðîçâ’ÿçàííÿ ïîñòàâëåíèõ çàäà÷ â íåîáìåæåíèõ ïðîñòîðîâî-÷àñîâèõ îáëàñòÿõ. Á³áë³îãð.: 17 íàçâ.

UDC 517.95:519.86:539.3

Mathematical modeling of three-dimensional fields of dynamic transverse displacements of thick
elastic plates / Stoyan V.A., Dvirnychuk K.V. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 58–72.

We investigate the dynamics of an elastic plate of finite dimensions. The three-dimensional field of
dynamic transverse displacements of the plate is constructed as a solution of two-dimensional differential
equations parametrically dependent on the transverse coordinate. We consider the cases of discrete and
continuous sets of the initial and boundary conditions that are satisfied by the mean square criterion. We
describe the features of the solution of the problems in unbounded space–time domains. Refs: 17 titles.

ÓÄÊ 330.101.541–336.7

Äèíàì³êà óïðàâë³ííÿ äåðæàâíèì áîðãîì / Äóíàºâ Á.Á. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2013. — ¹ 6. — Ñ. 73–86.

Ïîë³òèêà ï³äâèùåííÿ åôåêòèâíîñò³ ð³âíÿ æèòòÿ íàñåëåííÿ ó âèñîêîðîçâèíåíèõ êðà¿íàõ ïðîâî-
äèòüñÿ çà ðàõóíîê äåô³öèòó ñîö³àëüíîãî çàáåçïå÷åííÿ òà çðîñòàííÿ äåðæàâíîãî áîðãó ïðè íåçíà÷í³é
³íôëÿö³¿, à íå çà ðàõóíîê ðåçóëüòàò³â âèðîáíèöòâà. Çá³ëüøåííÿ ñïîæèâ÷îãî ïîïèòó íàñåëåííÿ êðà¿íè
÷åðåç çðîñòàííÿ äåðæàâíîãî áîðãó çá³ëüøóº îáñÿãè âèðîáíèöòâà ³ ðîçì³ð ÂÂÏ, àëå ìîæå ñòàòèñÿ, ùî
âèïëàòè ïî îáñëóãîâóâàííþ áîðã³â ïåðåâèùàòü ïðèð³ñò ÂÂÏ ³ ïî÷íåòüñÿ íåêåðîâàíå çðîñòàííÿ áîð-
ãîâî¿ çàëåæíîñò³, ùî ïðèçâîäèòü äî áàíêðóòñòâà àáî äåôîëòó. ²ë.: 2. Òàáë.: 2. Á³áë³îãð.: 22 íàçâè.

UDC 330.101.541–336.7

The dynamics of public debt management / Dunayev B.B. // Kibernetika i sistemny analiz. — 2013.
— N 6. — P. 73–86.

In highly developed countries, the policy of raising the standard of living is due to the lack of social se-
curity and growth of public debt with little inflation, rather than to production. Increasing the consumer de-
mand of the population through the growth of the public debt increases the volume of production and the
GDP; however, it could be a time when the debt service payment exceeds the GDP growth and uncontrolled
growth of indebtedness begins, which will lead to bankruptcy or default. Figs: 2. Tabl.: 2. Refs: 22 titles.

ÓÄÊ 519.6

×åáèøîâñüêå íàáëèæåííÿ åêñïîíåíö³àëüíî-ñòåïåíåâèì âèðàçîì / Ìàëà÷³âñüêèé Ï.Ñ., Ï³çþð ß.Â.,
Äàí÷àê Í.Â., Îðàçîâ Å.Á. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 87–91.

Äîñë³äæåíî âëàñòèâîñò³ ÷åáèøîâñüêîãî íàáëèæåííÿ åêñïîíåíö³àëüíî-ñòåïåíåâèì âèðàçîì
ç ÷îòèðìà ïàðàìåòðàìè. Âñòàíîâëåíî óìîâó, çà ÿêî¿ ÷åáèøîâñüêå íàáëèæåííÿ åêñïîíåíö³àëü-
íî-ñòåïåíåâèì âèðàçîì ç íàéìåíøîþ â³äíîñíîþ ïîõèáêîþ ³ñíóº ³ âîíî ºäèíå. Çàïðîïîíîâàíî é
îá´ðóíòîâàíî ìåòîä âèçíà÷åííÿ ïàðàìåòð³â òàêîãî ÷åáèøîâñüêîãî íàáëèæåííÿ. Îòðèìàíî îö³íêó
ïîõèáêè ÷åáèøîâñüêîãî íàáëèæåííÿ åêñïîíåíö³àëüíî-ñòåïåíåâèì âèðàçîì. Á³áë³îãð.: 5 íàçâ.

UDC 519.6

Chebyshev approximation by exponential-power expressions / Malachivskyy P.S., Pizyur Ya.V.,
Danchak N.V., Orazov E.Â. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 87–91.

The properties of the Chebyshev approximation by exponential-power expressions with four un-
known parameters are investigated. The condition for the existence and uniqueness of such approxima-
tion with the smallest relative error is established. The method to determine the parameters of the
Chebyshev approximation is proposed and justified. The error of the Chebyshev approximation by the
exponential–power expression is estimated. Refs: 5 titles.

ÓÄÊ 519.21+62

Íåïåðåðâíà ïðîöåäóðà ñòîõàñòè÷íî¿ îïòèì³çàö³¿ ç íàï³âìàðêîâñüêèìè ïåðåêëþ÷åííÿìè
â ñõåì³ äèôóç³éíî¿ àïðîêñèìàö³¿ / Êóêóðáà Â.Ð., ×àáàíþê ß.Ì. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 6. — Ñ. 92–99.

Ðîçãëÿíóòî íåïåðåðâíó ïðîöåäóðó ñòîõàñòè÷íî¿ îïòèì³çàö³¿ ç íàï³âìàðêîâñüêèìè ïåðåêëþ-
÷åííÿìè â ñõåì³ äèôóç³éíî¿ àïðîêñèìàö³¿ ç óìîâàìè áàëàíñó íà ñèíãóëÿðíå çáóðåííÿ ôóíêö³¿ ðåã-
ðåñ³¿. Äëÿ ôóíêö³¿ ðåãðåñ³¿, ùî çàëåæèòü â³ä ð³âíîì³ðíî åðãîäè÷íîãî íàï³âìàðêîâñüêîãî ïðîöåñó,
âñòàíîâëåíî äîñòàòí³ óìîâè çá³æíîñò³ ÷åðåç âëàñòèâîñò³ êîìïåíñóþ÷îãî îïåðàòîðà ðîçøèðåíîãî
ïðîöåñó ìàðêîâñüêîãî â³äíîâëåííÿ ïðîöåäóðè òà éîãî àñèìïòîòè÷íå ïðåäñòàâëåííÿ íà çáóðåí³é
ôóíêö³¿ Ëÿïóíîâà. Á³áë³îãð.: 9 íàçâ.
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UDC 519.21+62

Continuous stochastic optimization with semi-Markov switchings in the diffusion approximation
scheme / Kukurba V.R., Chabanyuk Ya.M. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 92–99.

We consider the continuous stochastic optimization procedure with semi-Markov switching in the

diffusion approximation scheme with the balance condition imposed on singular perturbation of the re-

gression function. The sufficient convergence conditions are established for the regression function,

which depends on the uniform ergodic semi-Markov process, by using the properties of extended com-

pensating operator of the Markov renewal of the procedure and its asymptotic representation of perturbed

Lyapunov function. Refs: 9 titles.

ÓÄÊ 519.21

Ñòîõàñòè÷íà ìîäåëü ñïîëó÷åíèõ ñèñòåì ìàñîâîãî îáñëóãîâóâàííÿ ç ïîâòîðíèìè âèìîãàìè
³ öèêë³÷íèì êåðóâàííÿì ó âèïàäêîâîìó ñåðåäîâèù³ / Çîð³í À.Â. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 6. — Ñ. 100–109.

Ïîáóäîâàíî ìàòåìàòè÷íó ìîäåëü ñïîëó÷åíèõ ñèñòåì ìàñîâîãî îáñëóãîâóâàííÿ çà äîïîìî-

ãîþ ê³áåðíåòè÷íîãî ï³äõîäó. Êîíôë³êòí³ âõ³äí³ ïîòîêè ïåðøî¿ ñèñòåìè òà îäèí ³ç âõ³äíèõ ïîòîê³â

äðóãî¿ ñèñòåìè ôîðìóþòüñÿ â ñèíõðîííîìó ìàðêîâñüêîìó âèïàäêîâîìó ñåðåäîâèù³ ç ê³íöåâîþ

ê³ëüê³ñòþ ñòàí³â. ²íøèé âõ³äíèé ïîò³ê ó äðóãó ñèñòåìó óòâîðåíèé ïîâòîðíèìè âèìîãàìè, ùî ïî-

ñòóïàþòü ç ïåðøî¿ ñèñòåìè. Ïåðåì³ùåííÿ âèìîãè ç ïåðøî¿ ó äðóãó ñèñòåìó âèìàãàº âèïàäêîâîãî

÷àñó. Îáñëóãîâóâàííÿ çä³éñíþºòüñÿ â êëàñ³ öèêë³÷íèõ àëãîðèòì³â ç ô³êñîâàíèì ðèòìîì. ²ë.: 2.

Á³áë³îãð.: 10 íàçâ.

UDC 519.21

Stochastic model for communicating queuing systems with retrial customers and cyclic control in
random environment / Zorine A.V. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 100–109.

With the use of cybernetic approach, a mathematical model is constructed for communicating queu-

ing systems. Conflicting input flows of the first queuing system and one of the input flows of the second

queuing system are formed in a synchronous Markov random environment with a finite number of states.

The other input flow of the second queuing system consists of retrial customers arriving from the first

queuing system. The transition of a customer from the first queuing system to the second queuing system

takes a random amount of time. Service is performed by a cyclic algorithm with fixed durations.. Figs: 2.

Refs: 10 titles.

ÓÄÊ 917.977.5

Îñîáëèâ³ êåðóâàííÿ ó êëàñè÷íîìó ñåíñ³ äëÿ çàäà÷³ îïòèìàëüíîãî êåðóâàííÿ ç íåëîêàëüíè-
ìè ãðàíè÷íèìè óìîâàìè / Øàð³ôîâ ß.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6.
— Ñ. 110–119.

Ðîçãëÿíóòî çàäà÷ó îïòèìàëüíîãî êåðóâàííÿ, ó ÿê³é ñòàí ñèñòåìè âèçíà÷àºòüñÿ ç êåðîâàíèõ ñèñ-

òåì çâè÷àéíèõ äèôåðåíö³àëüíèõ ð³âíÿíü ç äâîòî÷êîâèìè ãðàíè÷íèìè óìîâàìè. Äîïóñòèì³ êåðóâàí-

íÿ âèáèðàþòüñÿ ç êëàñó îáìåæåíèõ ³ âèì³ðíèõ ôóíêö³é ç³ çíà÷åííÿìè ó â³äêðèò³é ìíîæèí³. Îá÷èñ-

ëåíî ôîðìóëó ïðèðîùåííÿ ôóíêö³îíàëó äðóãîãî ïîðÿäêó. Íà îñíîâ³ âàð³àö³é êåðóâííÿ âèâåäåíî íå-

îáõ³äíó óìîâó îïòèìàëüíîñò³ äëÿ îñîáëèâèõ êåðóâàíü ó êëàñè÷íîìó ñåíñ³. Á³áë³îãð.: 12 íàçâ.

UDC 917.977.5

Special control in the classical sense of an optimal control problem with nonlocal boundary
conditions / Sharifov Ya.A. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 110–119.

We consider an optimal control problem in which the states of the system are determined by the

control systems of ordinary differential equations with two-point boundary conditions. Admissible con-

trols are selected from the class of bounded measurable functions with values in an open set. We calcu-

late the increment of the functional formula of the second order. We use variations of the control to de-

rive the necessary optimality conditions for singular controls in the classical sense. Refs: 12 titles.

ÓÄÊ 518.9

Ïðî çàäà÷³ ãðóïîâîãî ïåðåñë³äóâàííÿ ïðè ³íòåãðàëüíèõ îáìåæåííÿõ íà êåðóâàííÿ ãðàâ-
ö³â. ²² / Ñàìàòîâ Á.Ò. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 120–136.

Âèâ÷àþòüñÿ òàê³ çàäà÷³ äèôåðåíö³àëüíèõ ³ãîð ãðóïîâîãî ïåðåñë³äóâàííÿ ïðè ³íòåãðàëüíèõ îá-

ìåæåííÿõ íà êåðóâàííÿ ãðàâö³â, ÿê êîíòðîëüíèé ïðèêëàä Ïîíòðÿã³íà ³ ãðóïîâå ïåðåñë³äóâàííÿ ïðè

ïðîñòîìó ðóñ³ äëÿ âèïàäêó l-óï³éìàííÿ. Ïðè àíàë³ç³ öèõ çàäà÷ îñíîâíèì ³íñòðóìåíòîì º ìåòîä ðîç-

â’ÿçóâàëüíèõ ôóíêö³é ×èêð³ÿ. Çàïðîïîíîâàíî êîíñòðóêö³þ ïîáóäîâè ðîçâ’ÿçóâàëüíî¿ ôóíêö³¿, ùî

îáãðóíòîâóº ïðàâèëî ïàðàëåëüíîãî çáëèæåííÿ ãðàâö³â, òîáòî Ï-ñòðàòåã³þ äëÿ ïåðåñë³äóâà÷³â. Îòðè-

ìàíî íîâ³ äîñòàòí³ óìîâè ðîçâ’ÿçíîñò³ äëÿ çàäà÷ ãðóïîâîãî ïåðåñë³äóâàííÿ. Á³áë³îãð.: 29 íàçâ.
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UDC 518.9

Problems of group pursuit with integral constraints on controls of the players. II / Samatov B.T. //
Kibernetika i sistemny analiz. — 2013. — N 6. — P. 120–136.

The paper studies problems of differential games of group pursuit with integral constraints on the

controls of players such as the Pontryagin control example and simple pursuit for the case of l-catch. The

problems are solved on the basis of Chikrii’s method of resolving functions. The structure of resolving

function is proposed, which substantiates the parallel approach strategy, i.e., the Ï-strategy for pursuers.

New sufficient solvability conditions for problems of group pursuit are obtained. Refs: 29 titles.

ÓÄÊ 519.85

Ðîçâ’ÿçóâàííÿ ÷àñòêîâî êîìá³íàòîðíèõ çàäà÷ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ ìåòîäîì ïîáóäîâè
ëåêñèêîãðàô³÷íî¿ åêâ³âàëåíòíîñò³ / Áàðáîë³íà Ò.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2013. — ¹ 6. — Ñ. 137–149.

Ðîçãëÿíóòî çàñòîñóâàííÿ ìåòîäó ïîáóäîâè ëåêñèêîãðàô³÷íî¿ åêâ³âàëåíòíîñò³ äëÿ ðîçâ’ÿçó-

âàííÿ ÷àñòêîâî êîìá³íàòîðíèõ çàäà÷ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ. Çàïðîïîíîâàíî óçàãàëüíåííÿ

â³äíîøåííÿ åêâ³âàëåíòíîñò³, ÿêå âèêîðèñòîâóºòüñÿ äëÿ ðîçáèòòÿ ïðîñòîðó, âèâ÷åíî éîãî âëàñòè-

âîñò³. Ìîäèô³êîâàíî çàïðîïîíîâàí³ ðàí³øå àëãîðèòìè ìåòîäó, îá´ðóíòîâàíî íàáëèæåíèé àëãî-

ðèòì. Á³áë³îãð.: 12 íàçâ.

UDC 519.85

Solution of mixed combinatorial optimization problems on arrangements by the method of
construction of lexicographic equivalence / Barbolina T.N. // Kibernetika i sistemny analiz. — 2013.
— N 6. — P. 137–149.

The paper considers the solution of mixed combinatorial optimization problems on arrangements by

the method of construction of lexicographic equivalence. A generalization of the relation of equivalence,

which is used for space splitting, is proposed and its properties are analyzed. The algorithms of the

method known earlier are modified, an approximated algorithm is validated. Refs: 12 titles.

ÓÄÊ 519.68

Áëî÷í³ ëîêàëüí³ åë³ì³íàö³éí³ àëãîðèòìè äëÿ ðîçð³äæåíèõ çàäà÷ äèñêðåòíî¿ îïòèì³çàö³¿ /
Ñâèðèäåíêî Î.Â., Ùåðáèíà Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. —
Ñ. 150–154.

Ðîçãëÿíóòî áëî÷í³ ëîêàëüí³ åë³ì³íàö³éí³ àëãîðèòìè ðîçâ’ÿçàííÿ ðîçð³äæåíèõ çàäà÷ äèñêðåò-

íî¿ îïòèì³çàö³¿. Íàâåäåíî ÷èñëîâèé ïðèêëàä òà ðåçóëüòàòè îá÷èñëþâàëüíîãî åêñïåðèìåíòó ç âñòà-

íîâëåííÿ ðåàëüíèõ îá÷èñëþâàëüíèõ ìîæëèâîñòåé áëî÷íèõ ëîêàëüíèõ åë³ì³íàö³éíèõ àëãîðèòì³â ó

ïîºäíàíí³ ç ðîçâ’ÿçóâà÷åì SYMPHONY. Àíàë³ç îòðèìàíèõ ðåçóëüòàò³â äîâ³â, ùî ïðè âåëèê³é

ê³ëüêîñò³ áëîê³â ³ íåâåëèêèõ ïåðåìè÷êàõ-ñåïàðàòîðàõ ì³æ áëîêàìè êâàç³áëî÷íî¿ çàäà÷³ ö³ëî÷èñåëü-

íîãî ë³í³éíîãî ïðîãðàìóâàííÿ ëîêàëüí³ åë³ì³íàö³éí³ àëãîðèòìè â ïîºäíàíí³ ç ðîçâ’ÿçóâà÷åì äëÿ

ðîçâ’ÿçàííÿ ï³äçàäà÷ â áëîêàõ äîçâîëÿþòü ðîçâ’ÿçóâàòè çàäà÷³ øâèä÷å, í³æ ðîçãëÿíóòèé ðîçâ’ÿçó-

âà÷ ñàì ïî ñîá³ ïðè ðîçâ’ÿçàíí³ çàäà÷³ â ö³ëîìó. Äîñë³äæåíî ìîæëèâîñò³ çàñòîñóâàííÿ ïîñòîïòè-

ìàëüíîãî àíàë³çó («òåïëîãî» ñòàðòó) ïðè ðîçâ’ÿçàíí³ ïàêåò³â çàäà÷ ö³ëî÷èñåëüíîãî ïðîãðàìóâàííÿ

äëÿ â³äïîâ³äíèõ áëîê³â. Òàáë.: 1. Á³áë³îãð.: 12 íàçâ.

UDC 519.68

Block local elimination algorithms for solving sparse discrete optimization problems /
Sviridenko A.V., Shcherbina O.A. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 150–154.

Block local elimination algorithms for solving sparse discrete optimization problems are consid-

ered. The numerical example is provided. The benchmarking is done in order to define real computa-

tional capabilities of block elimination algorithms combined with SYMPHONY solver. The analysis of

the results shows that for sufficiently large number of blocks and rather small size of separators between

the blocks for staircase integer linear programming problem, the local elimination algorithms in combina-

tion with a solver for solving subproblems in blocks allow a much faster solution of such problems than

the solver itself used to solve the whole problem. The capabilities of the postoptimal analysis (warm start-

ing) are also considered for solving packages of integer linear programming problems for the

corresponding blocks. Tabl.: 1. Refs: 12 titles.

ÓÄÊ 517.97

Ïðî àëüòåðíîâàíèé ³íòåãðàë Ïîíòðÿã³íà äëÿ äèôåðåíö³àëüíèõ âêëþ÷åíü / Iñêàíàäæiºâ I.M.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. — Ñ. 155–161.

Çàïðîïîíîâàíî íîâó ñïðîùåíó ñõåìó ïîáóäîâè àëüòåðíîâàíîãî ³íòåãðàëó Ïîíòðÿã³íà äëÿ ³ãîð ïåðå-

ñë³äóâàííÿ, îïèñàíèõ äèôåðåíö³àëüíèìè âêëþ÷åííÿìè z F t� � ( , )� , äå F — íåïåðåðâíå êîìïàêòíå â³äîá-

ðàæåííÿ. Íàâåäåíî çàñòîñóâàííÿ ñõåìè äëÿ äèôåðåíö³àëüíèõ ³ãîð ïåðåñë³äóâàííÿ. Á³áë³îãð.: 21 íàçâà.

ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2013, ¹ 6 187



UDC 517.97

Pontryagin’s alternating integral for differential inclusions / Iskanadjiev I.M. // Kibernetika
i sistemny analiz. — 2013. — N 6. — P. 155–161.

A new simplified scheme is proposed to construct Pontryagin’s alternating integral in pursuit games

described by the differential inclusion z F t� � ( , )� , where F is a continuous compact-valued mapping.

The scheme is applied to differential games of pursuit. Refs: 21 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 314.18+519.248

²íôîðìàö³éíå çàáåçïå÷åííÿ òåõíîëîã³¿ àâòîìàòèçîâàíîãî ìîí³òîðèíãó ñòàíó çäîðîâ’ÿ íàñå-
ëåííÿ / Ðîãîçèíñüêà Í.Ñ., Êîçàê Ë.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 6. —
Ñ. 162–173.

Çà ðåçóëüòàòàìè äîñë³äæåíü ñôîðìîâàíî óçàãàëüíåíèé àëãîðèòì âèçíà÷åííÿ ñòàíó çäîðîâ’ÿ

íàñåëåííÿ. Àëãîðèòì âêëþ÷àº åòàïè â³ä çáîðó ³ ïåðâèííî¿ ñòàòèñòè÷íî¿ îáðîáêè äàíèõ äî ôîðìó-

âàííÿ ³íôîðìàö³éíî¿ ï³äòðèìêè óïðàâë³ííÿ â ñèñòåì³ îõîðîíè çäîðîâ’ÿ òà ðàçîì ³ç çàïðîïîíîâà-

íèì ³íòåãðàëüíèì ïîêàçíèêîì, êîìïëåêñíèìè ³íäèêàòîðàìè ³ ìîäåëÿìè ¿õ äèíàì³êè ñêëàäàº îñíî-

âó ³íôîðìàö³éíîãî çàáåçïå÷åííÿ äëÿ ðîçðîáêè àíàë³òè÷íîãî ìîäóëÿ ìåäè÷íî¿/ãîñï³òàëüíî¿ ³íôîð-

ìàö³éíî¿ ñèñòåìè ë³êóâàëüíî-ïðîô³ëàêòè÷íî¿ óñòàíîâè. ²ë.: 3. Òàáë.: 3. Á³áë³îãð.: 9 íàçâ.

UDC 314.18+519.248

Information support of the population health automated monitoring technology / Rogozynska N.S.,
Kozak L.M. // Kibernetika i sistemny analiz. — 2013. — N 6. — P. 162–173.

Based on the research results the generalized algorithm of population health examining is formed.

Given algorithm merges steps from data collection and primary statistical analysis to the development of

information supplement for management in the healthcare system. Conjoining the proposed cumulative

index, integrated indicators and models of its dynamics, the generalized algorithm forms an information

support and makes a basis for development of Hospitals Information System (MIS / GIS) analytics

module. Figs: 3. Tabl.: 3. Refs: 9 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.274

Âèêîðèñòàííÿ ìåíøî¿ ê³ëüêîñò³ ðåñóðñ³â êðèñòàëó FPGA â ñõåì³ àâòîìàòà Ìóðà / Áàðêà-
ëîâ Î.Î., Òèòàðåíêî Ë.Î., Ìàëü÷åâà Ð.Â., Ñîëäàòîâ Ê.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2013. — ¹ 6. — Ñ. 174–182.

Çàïðîïîíîâàíî äâ³ ìîäèô³êàö³¿ êîäóâàííÿ ñòàí³â àâòîìàòà. Ìîäèô³êàö³¿ áàçóþòüñÿ íà âèêî-

ðèñòàíí³ ïñåâäîåêâ³âàëåíòíèõ ñòàí³â àâòîìàòà äëÿ çìåíøåííÿ ê³ëüêîñò³ ðÿäê³â òàáëèö³ ïåðåõîä³â

àâòîìàòà, à òàêîæ íà âèêîðèñòàíí³ â³ëüíèõ áëîê³â âáóäîâàíî¿ ïàì’ÿò³ äëÿ ðåàë³çàö³¿ ñèñòåìè

ì³êðîîïåðàö³é. Çàïðîïîíîâàíî ìåòîäèêè ñèíòåçó àâòîìàòà Ìóðà. Íàâåäåíî ðåçóëüòàòè

äîñë³äæåíü, âèçíà÷åíî îáëàñò³ äîö³ëüíîãî âèêîðèñòàííÿ çàïðîïîíîâàíèõ ìåòîäèê. ²ë.: 6. Òàáë.: 3.

Á³áë³îãð.: 11 íàçâ.

UDC 004.274

Reducing the use of resources in the FPGA circuit of Moore finite state machine / Barkalov A.A.,
Tytarenko L.A., Malcheva R.V., Soldatov K.A. // Kibernetika i sistemny analiz. — 2013. — N 6. —
P. 174–182.

Two modifications of coding the states of Moore finite state machine are proposed. The

modifications are based on pseudoequivalent states of the automaton in order to reduce the number of

rows of the automaton, as well as on the use of free embedded memory blocks to implement the system

of microoperations. The synthesis methods for Moore finite state machine are proposed. The research

results are given and the areas of reasonable use of the proposed methods are identified. Figs: 6. Tabl.: 3.

Refs: 11 titles.
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