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ÓÄÊ 519.8

Òåîð³ÿ íåïåðåðâíèõ çàäà÷ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèí ÿê óí³âåðñàëüíèé ìàòåìàòè÷íèé
àïàðàò ïîáóäîâè ä³àãðàìè Âîðîíîãî òà ¿¿ óçàãàëüíåíü. II. Àëãîðèòìè ïîáóäîâè ä³àãðàì
Âîðîíîãî íà îñíîâ³ òåîð³¿ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèí / Ê³ñåëüîâà Î.Ì., Êîðÿøê³íà Ë.Ñ.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 3–12.

Ïðåäñòàâëåíî àëãîðèòì ðîçâ’ÿçàííÿ íåïåðåðâíî¿ ë³í³éíî¿ çàäà÷³ îïòèìàëüíîãî ðîçáèòòÿ

ìíîæèíè ³ç En íà ¿¿ íåïåðåòèíí³ ï³äìíîæèíè ïðè îáìåæåííÿõ ç âèçíà÷åííÿì êîîðäèíàò

öåíòð³â ï³äìíîæèí. Îïèñàíî ðîáîòó öüîãî àëãîðèòìó ³ éîãî îêðåìèõ âèïàäê³â äëÿ ïîáóäîâè

êëàñè÷íî¿ ä³àãðàìè Âîðîíîãî òà ¿¿ ð³çíèõ óçàãàëüíåíü ÿê äëÿ ô³êñîâàíîãî íàáîðó òî÷îê-ãåíå-

ðàòîð³â, òàê ³ ç îïòèìàëüíèì ¿õ ðîçì³ùåííÿì ó çàäàí³é ìíîæèí³. ²ë.: 14. Á³áë³îãð.: 7 íàçâ.

UDC 519.8

The theory of continuous optimal set partitioning problems as a universal mathematical formalism
for constructing the Voronoi diagram and its generalizations. II. Algorithms for constructing
Voronoi diagrams based on the theory of optimal partitioning of sets / Kiseleva E.M., Koriash-
kina L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 3–12.

Àn algorithm is presented for solving the continuous linear problem of optimal partitioning of the

set from En into its disjoint subsets under constraints with finding the coordinates of the relevant subset

centers. This algorithm and its special cases are applied to construct the classical Voronoi diagram and its

various generalizations both for a fixed set of generator points and for finding their optimal location in

the given set. Figs: 14. Refs: 7 titles.

ÓÄÊ 004.032.26

Àäàïòèâíèé ìåòîä ã³áðèäíîãî íàâ÷àííÿ åâîëþö³îíóþ÷î¿ íåéðî-ôàçç³ ñèñòåìè / Áîäÿíñüêèé ª.Â.,
Áîéêî Î.Î., Ïëèññ ².Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 13–18.

Çàïðîïîíîâàíî ìåòîä íàâ÷àííÿ íåéðî-ôàçç³ ñèñòåì, ÿêèé ïîºäíóº ïðîöåñè åâîëþö³¿ àðõ³òåê-

òóðè, ñàìîíàâ÷àííÿ ôóíêö³é íàëåæíîñò³ ³ íàâ÷àííÿ ñèíàïòè÷íèõ âàã. Öåé ï³äõ³ä çàáåçïå÷óº âèñî-

êó øâèäêîä³þ ³ ìîæëèâ³ñòü îáðîáëÿòè ³íôîðìàö³þ â on line ðåæèì³, àäàïòóþ÷è ïðè öüîìó ïàðà-

ìåòðè ³ ñòðóêòóðó ñèñòåìè äî óìîâ çàäà÷³. ²ë.: 2. Á³áë³îãð.: 21 íàçâà.

UDC 004.032.26

Adaptive method of hybrid learning for evolving neuro-fuzzy system / Bodyanskiy Ye.V.,
Boiko O.O., Pliss I.P. // Kibernetika i sistemny analiz. — 2015 — Vol. 51, N 4. — P. 13–18.

A neuro-fuzzy system learning method is proposed. It combines architecture evolving processes,

membership functions self-learning, and synaptic weights learning. This method provides quick response

and on-line information processing by adapting the system parameters and structure to problem

conditions. Figs: 2. Refs: 21 titles.

ÓÄÊ 519.713.4

Ïðèì³òèâí³ òà íåçâ³äí³ àâòîìàòè / Ðèñöîâ ².Ê. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,
¹ 4. — Ñ. 19–27.

Ââåäåíî ïîíÿòòÿ íåçâ³äíîãî àâòîìàòó ³ ïîêàçàíî, ùî áóäü-ÿêèé íåçâ³äíèé àâòîìàò º ïðè-

ì³òèâíèì. Äîâåäåíî íåçâ³äí³ñòü äëÿ çâîðîòíèõ ïðèì³òèâíèõ àâòîìàò³â ç îäèíè÷íèì äåôåêòîì. Ïî-

êàçàíî, ùî òåîðåìó Ìàííà–Ïîí³çîâñêîãî ïðî íåçâ³äí³ ïðåäñòàâëåííÿ íàï³âãðóï ìîæíà âèêîðèñòà-

òè äëÿ ë³í³éíèõ ïðåäñòàâëåíü àâòîìàò³â. Á³áë³îãð.: 8 íàçâ.

UDC 519.713.4

Primitive and irreducible automata / Rystsov I.K. // Kibernetika i sistemny analiz. — 2015 — Vol. 51,
N 4. — P. 19–27.

The concept of irreducible automaton is introduced and it is shown that every irreducible

automaton is primitive. Reset primitive one-defect automata are proved to be irreducible. It is also shown

that Munn–Ponizovsky’s theorem about irreducible representations of semigroups can be used for linear

representations of automata. Refs: 8 titles.
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ÓÄÊ 512.61

Çâàæåíå ñèíãóëÿðíå ðîçâèíåííÿ ìàòðèöü ç âèðîäæåíèìè âàãàìè íà îñíîâ³ çâàæåíèõ
îðòîãîíàëüíèõ ïåðåòâîðåíü / Ñåðã³ºíêî ².Â., Ãàëáà ª.Ô. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2015. — Òîì 51, ¹ 4. — Ñ. 28–43.

Îäåðæàíî òà äîñë³äæåíî äâà âàð³àíòè çâàæåíèõ ñèíãóëÿðíèõ ðîçâèíåíü ìàòðèöü ç âèðîäæåíè-

ìè âàãàìè ïðè âèêîðèñòàíí³ çâàæåíèõ îðòîãîíàëüíèõ ìàòðèöü. Íà îñíîâ³ öèõ ñèíãóëÿðíèõ ðîçâè-

íåíü ìàòðèöü îäåðæàíî ðîçâèíåííÿ çâàæåíèõ ïñåâäîîáåðíåíèõ äî íèõ ìàòðèöü ç âèðîäæåíèìè âà-

ãàìè òà ðîçâèíåííÿ öèõ ìàòðèöü â ìàòðè÷í³ ñòåïåíåâ³ ðÿäè ³ äîáóòêè. Âèçíà÷åíî çàñòîñóâàííÿ öèõ

ðîçâèíåíü. Á³áë³îãð.: 23 íàçâè.

UDC 512.61

Weighted singular value decomposition of matrices with singular weights based on the weighted
orthogonal transformations / Sergienko I.V., Galba E.F. // Kibernetika i sistemny analiz. — 2015 —

Vol. 51, N 4. — P. 28–43.

Two variants of weighted singular value decompositions of matrices with singular weights using

weighted orthogonal matrices are obtained and analyzed. Based on this singular value decompositions of

matrices, decomposition of weighted pseudoinverse matrices with singular weights and decomposition of

these matrices into matrix power series and products are obtained. The application of these

decompositions is determined. Refs: 23 titles.

ÓÄÊ 519.6:541.18

Âèñîêîïðîäóêòèâí³ ìåòîäè ³äåíòèô³êàö³¿ ïàðàìåòð³â êîìïåòèòèâíî¿ äèôóç³¿ â íåîäíîð³äíèõ
ñåðåäîâèùàõ íàíîïîðèñòèõ ÷àñòèíîê / Ñåðã³ºíêî ².Â., Ïåòðèê Ì.Ð., Ôðåññàð Æ., Ëåêëåðê Ñ.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 44–61.

Ðîçãëÿíóòî ïèòàííÿ ñòâîðåííÿ âèñîêîïðîäóêòèâíèõ ìåòîä³â ³äåíòèô³êàö³¿ øëÿõîì ïîáóäîâè

ìàëîâèòðàòíèõ àíàë³òè÷íèõ ðîçâ’ÿçê³â ïðÿìèõ ³ ñïðÿæåíèõ çàäà÷. Ïîáóäîâàíî ÿâí³ âèðàçè

ãðàä³ºíò³â ôóíêöîíàë³â-íåâ’ÿçîê äëÿ ³äåíòèô³êàö³¿ ïàðàìåòð³â ïåðåíîñó â íàíîïîðèñòèõ ñåðåäîâè-

ùàõ ïðè â³äîìèõ ñóìàðíèõ ðîçïîä³ëàõ ìàñè ó òâåðä³é ³ ãàçîïîä³áí³é ôàçàõ àäñîðáîâàíèõ ðå÷îâèí.

Íàâåäåíî ðåçóëüòàòè ÷èñåëüíèõ åêñïåðèìåíò³â. ²ë.: 4. Á³áë³îãð.: 19 íàçâ.

UDC 519.6:541.18

Highly productive methods of identification of competitive diffusion parameters in heterogeneous
media of nanoporous particles / Serg³enko ².V., Petryk M.R., Fraissard J., Leclerc S. // Kibernetika i

sistemny analiz. — 2015. — Vol. 51, N 4. — P. 44–61.

Creation of highly productive methods of identification by constructing low-cost analytical

solutions to direct and conjugate problems is considered. The explicit expressions are constructed for

residual functional gradients to identify the transfer parameters in nanoporous media with the known total

mass distribution in the solid and gaseous phases of the adsorbed substances. The results of numerical

experiments are presented. Figs: 4. Refs: 19 titles.

ÓÄÊ 519.622, 004.75

Áàãàòîêðîêîâèé ìåòîä ÷èñåëüíîãî ðîçâ’ÿçóâàííÿ çàäà÷³ ìîäåëþâàííÿ öèðêóëÿö³¿
àòìîñôåðè â ïîñòàíîâö³ çàäà÷³ Êîø³ / Ïðóñîâ Â.À., Äîðîøåíêî À.Þ. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 62–70.

Ðîçãëÿíóòî ÿâíèé áàãàòîêðîêîâèé îäíîñòàä³éíèé ìåòîä, ùî äîçâîëÿº ÷èñåëüíî ³íòåãðóâàòè

äèôåðåíö³àëüí³ ð³âíÿííÿ, ÿê³ ñòàíîâëÿòü îñíîâó ìîäåë³ öèðêóëÿö³¿ àòìîñôåðè, øëÿõîì ïåðåòâî-

ðåííÿ ïî÷àòêîâî¿ êðàéîâî¿ çàäà÷³ êîíâåêòèâíî¿ äèôóç³¿ â çàäà÷ó Êîø³. Îòðèìàíèé ìåòîä ìàº ïåðå-

âàãó ïåðåä ³ñíóþ÷èìè ìåòîäàìè çàâäÿêè âèñîê³é òî÷íîñò³ òà ìàëèì îá÷èñëþâàëüíèì âèòðàòàì.

²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 17 íàçâ.

UDC 519.622, 004.75

A multistep method for the numeral solution of the problem of modeling the circulation of atmo-
sphere in the Cauchy statement / Prusov V.A., Doroshenko A.Yu. // Kibernetika i sistemny analiz. —

2015. — Vol. 51, N 4. — P. 62–70.

An explicit multistep one-stage method is considered, which allows numerical integration of the

differential equations that constitute the basis of the atmosphere circulation model, by transforming the

initial–boundary-value problem of convective diffusion to the Cauchy problem The method has an

advantage over the existing methods due to its high precision and low computational cost. Figs: 3. Tabl.: 2.

Refs: 17 titles.



ÓÄÊ 519.85

Çàäà÷à áàëàíñíîãî êîìïîíóâàííÿ 3D-îá’ºêò³â: ìàòåìàòè÷íà ìîäåëü òà ìåòîäè ðîçâ’ÿçàííÿ /

Êîâàëåíêî Ã.À., Ðîìàíîâà Ò.ª., Ñòåöþê Ï.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —

Òîì 51, ¹ 4. — Ñ. 71–81

Ïîáóäîâàíî óçàãàëüíåíó ìàòåìàòè÷íó ìîäåëü çàäà÷³ îïòèìàëüíîãî êîìïîíóâàííÿ

3D-îá’ºêò³â (êóë³, ïðÿì³ êðóãîâ³ öèë³íäðè, ïðÿì³ ïðàâèëüí³ ïðèçìè, ïðÿì³ ïðÿìîêóòí³ ïàðàëå-

ëåï³ïåäè) â êîíòåéíåð³ (ïðÿìèé êðóãîâèé öèë³íäð, ïàðàáîëî¿ä îáåðòàííÿ, çð³çàíèé êðóãîâèé êî-

íóñ) ç êðóãîâèìè ñòåëàæàìè. Âðàõîâàíî äîïóñòèì³ â³äñòàí³ ì³æ îá’ºêòàìè òà îáìåæåííÿ ïî-

âåä³íêè ìåõàí³÷íî¿ ñèñòåìè (îáìåæåííÿ ð³âíîâàãè, ìîìåíò³â ³íåðö³¿, ñò³éêîñò³). Çàïðîïîíîâàíî

ìåòîäè ðîçâ’ÿçàííÿ íà îñíîâ³ r-àëãîðèòìó Øîðà, ìóëüòèñòàðòó òà ïðèñêîðåíîãî ïåðåáîðó

ê³íöåâèõ âåðøèí äåðåâà ðîçâ’ÿçê³â. ²ë.: 5. Á³áë³îãð.: 15 íàçâ.

UDC 519.85

The problem of balance layout of 3D-objects: Mathematical model and solution methods /

Kovalenko A.A., Romanova T.E., Stetsyuk P.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,

N 4. — P. 71–81.

The paper introduces a general mathematical model of the optimal layout of 3D-objects

(spheres, straight circular cylinders, straight regular prisms, and straight rectangular

parallelepipeds) into a container (straight circular cylinder, paraboloid of revolution, truncated

circular cone) with circular shelves. The model takes into account the minimum and maximum

allowable distances between objects as well as the behavior constraints of the mechanical system

(equilibrium, moments of inertia, and stability constraints). We propose solution methods based on

Shor’s r-algorithm, multistart algorithm, and accelerated search of terminal nodes of the solution

tree. Figs: 5. Refs: 15 titles.

ÓÄÊ 519.872

×èñëîâèé àíàë³ç ñèñòåìè îáñëóãîâóâàííÿ ç³ çâîðîòíèì çâ’ÿçêîì / Ìåë³êîâ À.Ç.,

Ïîíîìàðåíêî Ë.À., Êóë³ºâà Õ.Í. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. —

Ñ. 82–89.

Çàïðîïîíîâàíî ìàòåìàòè÷íó ìîäåëü áàãàòîêàíàëüíî¿ ñèñòåìè ìàñîâîãî îáñëóãîâóâàííÿ ç³

çâîðîòíèì çâ’ÿçêîì, â ÿê³é çâîðîòíèé çâ’ÿçîê ³ç ñèñòåìîþ çä³éñíþºòüñÿ çàâäÿêè ïîâåðíåííþ ÷àñ-

òèíè ïåðâèííèõ âèêëèê³â äëÿ ïîâòîðíîãî îáñëóãîâóâàííÿ. Ïðè öüîìó éìîâ³ðí³ñòü ïîâåðíåííÿ çà-

ëåæèòü â³ä ïîòî÷íîãî ÷èñëà çàéíÿòèõ êàíàë³â ñèñòåìè. Âèâ÷åíî ìîäåë³ ç³ ñê³í÷åíèìè òà íåñê³í÷å-

íèìè ðîçì³ðàìè îðá³òó äëÿ ïåðåáóâàííÿ ïîâòîðíèõ âèêëèê³â. Ðîçðîáëåíî òî÷íèé òà íàáëèæåíèé

ìåòîäè ðîçðàõóíêó õàðàêòåðèñòèê ðîçãëÿíóòî¿ ìîäåë³. ²ë.: 10. Á³áë³îãð.: 7 íàçâ.

UDC 519.872

Numerical analysis of queueing system with feedback / Melikov A.Z., Ponomarenko L.A.,

Kuliyeva Kh.N. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 82–89.

A mathematical model of the multichannel queueing system with pure losses and feedback is

proposed. The feedback occurs as returning a part of serviced calls to get a new service. The probability

of returning to orbit depends on the number of busy channels. Both models with finite and infinite orbits

are examined. Both exact and approximate methods to calculate characteristics of the system are

developed. The results of numerical experiments are given. Figs: 10. Refs: 7 titles.

ÓÄÊ 517.9

Ïðî ³ñíóâàííÿ ñèëüíî íåïåðåðâíèõ ô³çè÷íèõ ðîçâ’ÿçê³â êëàñ³â àâòîíîìíèõ åâîëþö³éíèõ

âàð³àö³éíèõ íåð³âíîñòåé / Êàñüÿíîâ Ï.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —

Òîì 51, ¹ 4. — Ñ. 90–98.

Ââîäèòüñÿ ïîíÿòòÿ ô³çè÷íîãî ðîçâ’ÿçêó (íà ñê³í÷åííîìó ³íòåðâàë³ ÷àñó), ùî áàçóºòüñÿ íà

ïðèðîäíèõ åíåðãåòè÷íèõ íåð³âíîñòÿõ òà íåïåðåðâí³é çàëåæíîñò³ ôóíêö³é ñòàíó â ôàçîâîìó ïðî-

ñòîð³ â³ä ÷àñîâî¿ çì³ííî¿ äëÿ êëàñ³â àâòîíîìíèõ åâîëþö³éíèõ âàð³àö³éíèõ íåð³âíîñòåé íà îïóêëèõ

êîíóñàõ ç íåë³í³éíèìè íåìîíîòîííèìè (ó çàãàëüíîìó âèïàäêó) â³äîáðàæåííÿìè. Äëÿ îòðèìàíèõ

ðîçâ’ÿçê³â îá´ðóíòîâóºòüñÿ ìîæëèâ³ñòü ãëîáàëüíîãî îïèñó ïîâåä³íêè òàêèõ ñèñòåì â ïðèðîäíîìó

ôàçîâîìó ïðîñòîð³ â³äíîñíî òîïîëîã³¿ ñèëüíî¿ çá³æíîñò³ çà äîïîìîãîþ ñê³í÷åííèõ àëãîðèòì³â

(ç òî÷í³ñòþ äî ìàëîãî ïàðàìåòðà). Á³áë³îãð.: 11 íàçâ.
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UDC 517.9

On the existence of strongly continuous physical solutions for classes of autonomous evolutionary
variational inequalities / Kasyanov P.O. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. —

P. 90–98.

The concept of physical solution (on a finite time interval) is introduced. This concept is based on

the natural energy equalities and continuous dependence of the state functions on the time variable in the

phase space for classes of autonomous evolutionary variational inequalities on convex cones with

non-linear non-monotonic (in the general case) maps. We use the classical penalty method for the

approximate search of such solutions. For this solutions we justify the possibility of a global description

of the behavior of such systems in the natural phase space in the topology of strong convergence, by

using finite algorithms (up to a small parameter). Refs: 11 titles.

ÓÄÊ 519.85

Êîìá³íàòîðíà îïòèì³çàö³éíà ìîäåëü ïàêóâàííÿ ïðÿìîêóòíèê³â ç³ ñòîõàñòè÷íèìè ïàðàìåòðàìè
/ ªìåöü Î.Î., Áàðáîë³íà Ò.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. —

Ñ. 99–111.

Íà îñíîâ³ ââåäåíîãî â³äíîøåííÿ ïîðÿäêó íà ìíîæèí³ äèñêðåòíèõ âèïàäêîâèõ âåëè÷èí ôîð-

ìàë³çîâàíî ïîíÿòòÿ âçàºìíîãî ðîçòàøóâàííÿ ó ñìóç³ ïðÿìîêóòíèê³â ç³ ñòîõàñòè÷íèìè ïàðàìåòðà-

ìè: ïîòðàïëÿííÿ ó ñìóãó, äîòèê, ïåðåòèí, íåïåðåòèí. Ïîáóäîâàíî êîìá³íàòîðíó ìàòåìàòè÷íó ìî-

äåëü çàäà÷³ îïòèìàëüíîãî ïàêóâàííÿ ïðÿìîêóòíèê³â äëÿ âèïàäêó, êîëè âõ³äí³ äàí³ º äèñêðåòíèìè

âèïàäêîâèìè âåëè÷èíàìè. ²ë.: 2. Òàáë.: 3. Á³áë³îãð.: 16 íàçâ.

UDC 519.85

Combinanatorial optimization model of packing rectangles with stochastic parameters /
Iemets O.O, Barbolina T.M. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 99–111.

Based on the relation of order on the set of discrete random variables, which is introduced in the

paper, we formalize the arrangement of rectangles with stochastic parameters in a breadth: hit in a breadth,

tangency, intersection, non-intersection. We also construct a combinatorial mathematical model of optimal

rectangle packing when data are discrete random variables. Figs: 2. Tabl.: 3. Refs: 16 titles.

ÓÄÊ 519.6:519.8

Ã³áðèäí³ àëãîðèòìè ðîçâ’ÿçàííÿ ë³í³éíèõ ñèñòåì äëÿ ñê³í÷åííî-åëåìåíòíîãî ìîäåëþâàííÿ
ïðîöåñ³â ô³ëüòðàö³¿ / Áàðàíîâ À.Þ., Á³ëîóñ Ì.Â., Ñåðã³ºíêî ².Â., Õ³ì³÷ Î.Ì. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 112–120.

Ïðåäñòàâëåíî íîâèé ïàðàëåëüíèé àëãîðèòì çíàõîäæåííÿ ðîçâ’ÿçê³â ñèñòåì ë³í³éíèõ àëãåá-

ðà¿÷íèõ ð³âíÿíü ³ç ñòð³÷êîâîþ ñèìåòðè÷íîþ äîäàòíî-âèçíà÷åíîþ ìàòðèöåþ, ÿêèé ïîºäíóº îá÷èñ-

ëåííÿ íà áàãàòîÿäåðíèõ ïðîöåñîðàõ òà ãðàô³÷íèõ ïðèñêîðþâà÷àõ. Íàâåäåíî ðåçóëüòàòè ìîäåëþ-

âàííÿ ïðîñòîðîâîãî ðåæèìó ô³ëüòðàö³¿ ×åðí³ã³âñüêîãî ðîäîâèùà ï³äçåìíèõ âîä çà äîïîìîãîþ

ñê³í÷åííî-åëåìåíòíîãî ðîçâ’ÿçóâà÷à Íàäðà-3D. ²ë.: 5. Á³áë³îãð.: 11 íàçâ.

UDC 519.6:519.8

Hybrid algorithms for solving linear systems for finite-element simulation of filtration processes /
Baranov A.Yu., Bilous M.V., Sergienko I.V., Khimich A.N. // Kibernetika i sistemny analiz. — 2015.

— Vol. 51, N 4. — P. 112–120.

We consider a new parallel algorithm to solve systems of linear algebraic equations with band

symmetric positive definite matrix, which combines computation on multicore processors and graphics

processing units. We present the results of simulation of spatial filtration of groundwater for Chernihiv

region with finite-element solver Nadra-3D. Figs: 5. Refs: 11 titles.

ÓÄÊ 517.938.5

Ïðî ðîçøèðåííÿ â ã³ëüáåðòîâîìó ïðîñòîð³ äèôåðåíö³àëüíî¿ ðåàë³çàö³¿ çë³÷åííî¿ â’ÿçêè
íåë³í³éíèõ ïðîöåñ³â «âõ³ä–âèõ³ä» / Ðóñàíîâ Â.À., Ëàêººâ À.Â., Ë³íêå Þ.Å. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 121–126.

Âèâ÷àºòüñÿ àëãåáðà¿÷íå ðîçøèðåííÿ çë³÷åííî¿ ñ³ì’¿ êåðîâàíèõ íåë³í³éíèõ äèíàì³÷íèõ ïðî-

öåñ³â, ùî ìàþòü äèôåðåíö³àëüíó ðåàë³çàö³þ â êëàñ³ çâè÷àéíèõ êâàç³ë³í³éíèõ äèôåðåíö³àëüíèõ

ð³âíÿíü (ç ïðîãðàìíî-ïîç³ö³éíèì êåðóâàííÿì òà áåç íüîãî) â ñåïàðàáåëüíîìó ã³ëüáåðòîâîìó ïðî-

ñòîð³. Á³áë³îãð.: 4 íàçâè.
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UDC 517.938.5

On extension in the Hilbert space of the differential realization of a countable set of non-linear dy-
namic processes “input-output” / Rusanov V.A., Lakeyev A.V., Linke Yu.�. // Kibernetika i

sistemny analiz. — 2015 — Vol. 51, N 4. — P. 121–126.

We analyze the algebraic extensions of a countable family of non-linear dynamic control processes

having differential realization in the class of quasi-linear ordinary differential equations (with

software-positional control and without it) in a separable Hilbert space. Refs: 4 titles.

ÓÄÊ 519.21

Òåîðåòèêî-³ãðîâ³ ìîäåë³ êîíêóðåíö³¿ âèðîáíèê³â ç âèïàäêîâèìè âèïóñêàìè â óìîâàõ
äóîïîë³¿ äèôåðåíö³éîâàíèõ òîâàð³â / Êîñàðåâè÷ Ê.Â., ªëåéêî ß.². // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 127–136.

Çàïðîïîíîâàíî ìîäåë³ ê³ëüê³ñíî¿ êîíêóðåíö³¿ â óìîâàõ äóîïîë³¿ äèôåðåíö³éîâàíèõ òîâàð³â,

â ÿêèõ êåðîâàíà çì³ííà âèðîáíèêà (îáñÿã âèïóñêó òîâàðó) ââàæàºòüñÿ âèïàäêîâîþ âåëè÷èíîþ.

Âèä³ëåíî êëàñ ðîçïîä³ë³â âèïàäêîâèõ âèïóñê³â, ÿêèé ãàðàíòóº ðîçâ’ÿçêè áåçêîàë³ö³éíèõ ³ãîð.

Îòðèìàíî â ÿâíîìó âèãëÿä³ ôîðìóëè äëÿ âèçíà÷åííÿ «âèïðàâëåíî¿» ð³âíîâàãè çà Íåøåì äëÿ äóî-

ïîë³¿ ç âèïàäêîâîþ êåðîâàíîþ çì³ííîþ îäíîãî òà îáîõ âèðîáíèê³â. Çàïðîïîíîâàíî ìåòîä îö³íþ-

âàííÿ ì³ðè ðèçèêó âèðîáíèêà. Á³áë³îãð.: 7 íàçâ.

UDC 519.21

Game-theoretic models of competition of producers with random production amounts under
duopoly of differentiated products / Kosarevych K.V., Yelejko Ya.I. // Kibernetika i sistemny analiz.

— 2015 — Vol. 51, N 4. — P. 127–136.

The models of quantitative competition under duopoly of differentiated products in which the controlled

variable of the producer (production amount) is considered a random variable is proposed. The class of

distributions of random production amounts that guarantees the existence of solutions of non-cooperative

games is described. Explicit formulas are obtained to find a “corrected” Nash equilibrium first for a duopoly

with random controlled variable of one producer and then for both producers. The method for estimating

the measure of risk of producer is proposed. Refs: 7 titles.

ÓÄÊ 519.8

Ñèíòåç ñ³÷íèõ ³ â³äîêðåìëþâàëüíèõ ïëîùèí â îäíîìó ìåòîä³ íåãëàäêî¿ îïòèìèçàö³¿ /
Âîðîíöîâà ª.Î., Íóðì³íñüêèé ª.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4.

— Ñ. 137–150.

Çàïðîïîíîâàíî àëãîðèòì ðîçâ’ÿçàííÿ çàäà÷ íåäèôåðåíö³éîâàíî¿ îïòèì³çàö³¿ ñ³ì’¿ ìåòîä³â

â³äîêðåìëþâàëüíèõ ïëîùèí ç äîäàòêîâèìè â³äñ³êàííÿìè, ïîðîäæóâàíèìè ðîçâ’ÿçêîì äîïîì³æíî¿

çàäà÷³ ìåòîäó ñ³÷íèõ ïëîùèí. Äîâåäåíî çá³æí³ñòü öüîãî àëãîðèòìó ³ íàâåäåíî ðåçóëüòàòè îá÷èñ-

ëþâàëüíèõ åêñïåðèìåíò³â ïðè ðîçâ’ÿçàíí³ òðàíñïîðòíèõ çàäà÷. Çàäà÷³ òðàíñïîðòíîãî òèïó ç îáìå-

æåííÿìè íà ïîòîêè çâîäÿòüñÿ äî çàäà÷ ïðîåêö³¿ äîñèòü â³ääàëåíî¿ òî÷êè íà äîïóñòèìó ìíîæèíó.

²ë.: 7. Á³áë³îãð.: 37 íàçâ.

UDC 519.8

Synthesis of cutting and separating planes in a non-smooth optimization method / Vorontsova E.A.,
Nurminski E.A. // Kibernetika i sistemny analiz. — 2015 — Vol. 51, N 4. — P. 137–150.

A general scheme for non-smooth convex optimization based on the separating plane algorithm

with additional clippings is considered. The convergence of the algorithm is proved. The results of

numerical experiments are given, which demonstrated the overall computational efficiency compared to

known leaders in this field. Of especial interest are the computational results applied to projection version

of the transportation problems with flow constraints. Figs: 7. Refs.: 37 titles.

ÓÄÊ 519.872

Íàïiâìàðêîâñüêà ìîäåëü îäíîëiíiéíî¿ ñèñòåìè îáñëóãîâóâàííÿ ç âòðàòàìè òà òåõí³÷íèì
îáñëóãîâóâàííÿì íåíàäiéíîãî êàíàëó / Ïåñ÷àíñüêèé Î.I., Êîâàëåíêî À.I. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 151–162.

Ïîáóäîâàíî íàïiâìàðêîâñüêó ìîäåëü îäíîëiíiéíî¿ ñèñòåìè îáñëóãîâóâàííÿ GI/G/I/0 ç óðà-

õóâàííÿì òåõí³÷íîãî îáñëóãîâóâàííÿ íåíàä³éíîãî îáñëóãîâóþ÷îãî ïðèëàäó. Âèçíà÷åíî ñòàöiî-

íàðíi íàäiéíi òà åêîíîì³÷í³ õàðàêòåðèñòèêè ñèñòåìè òà âèêîíàíî äâîêðèòåð³éíó îïòèì³çàö³þ

ïåð³îäè÷íîñò³ ïðîâåäåííÿ òåõí³÷íîãî îáñëóãîâóâàííÿ. ²ë.: 3. Á³áë³îãð.: 13 íàçâ.
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UDC 519.872

Semi-Markov model of a single-server queue with losses and unreliable server maintenance /
Peschansky A.I., Kovalenko À.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 151–162.

Semi-Markov model of a single-server queue GI/G/1/0 is constructed with regard for unreliable

server maintenance. The stationary reliability and economic characteristics of the queue are obtained.

Two-criterion optimization of maintenance execution periodicity is carried out. Figs: 3. Refs: 13 titles.

ÓÄÊ 519.24

Êëàñèô³êàö³ÿ á³íàðíèõ äåòåðì³íîâàíèõ ñòàòèñòè÷íèõ åêñïåðèìåíò³â ç íàïîëåãëèâîþ ðåãðåñ³ºþ /
Êîðîëþê Ä.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 163–168.

Äëÿ ìîäåëåé á³íàðíèõ äåòåðì³íîâàíèõ ñòàòèñòè÷íèõ åêñïåðèìåíò³â, ÿê³ çàäàþòüñÿ ðåêóðåíòíî ðîç-

â’ÿçêàìè ð³çíèöåâèõ äåòåðì³íîâàíèõ ð³âíÿíü äëÿ éìîâ³ðíîñòåé àëüòåðíàòèâ á³íàðíèõ ñòàí³â, âèâ÷àºòüñÿ

êëàñèô³êàö³ÿ â çàëåæíîñò³ â³ä çíà÷åíü ïàðàìåòð³â íàïðÿìíî¿ ä³¿, ùî âèçíà÷àþòü ôóíêö³¿ ðåãðåñ³¿ ïðèðîñò³â

éìîâ³ðíîñòåé àëüòåðíàòèâ. Êëàñèô³êàö³þ îáãðóíòîâàíî ð³çíèìè ãðàíè÷íèìè âëàñòèâîñòÿìè ðîçâ’ÿçê³â äå-

òåðì³íîâàíèõ ð³çíèöåâèõ ð³âíÿíü, ÿê³ ïîðîäæóþòü éìîâ³ðíîñò³ àëüòåðíàòèâ. Á³áë³îãð.: 7 íàçâ.

UDC 519.24

Classification of binary deterministic statistical experiments with persistent regression /
Koroliouk D.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4. — P. 163–168.

For models of binary deterministic statistical experiments (SE) defined recursively by solutions of

difference deterministic equations for the probabilities of binary states alternatives, we analyze the

classification depending on the values of directing parameters, which define the increments of regression

functions of alternative probabilities. This classification is justified by the limit properties of the solutions

of the deterministic difference equations, which generate the alternatives probabilities. Refs: 7 titles.

ÓÄÊ 519.21+62

Àñèìïòîòèêà ñòîõàñòè÷íîãî äèôóç³éíîãî ïðîöåñó ïåðåíåñåííÿ ç òî÷êîþ ð³âíîâàãè êðèòåð³þ
ÿêîñò³ / Íèê³ò³í À.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — ¹ 4. — Ñ. 169–175.

Îòðèìàíî óìîâè ñëàáêî¿ çá³æíîñò³ äèôóç³éíîãî ïðîöåñó ïåðåíåñåííÿ ç ìàðêîâñüêèìè ïåðå-

ìèêàííÿìè òà êåðóâàííÿì ç òî÷êîþ ð³âíîâàãè ôóíêö³é êðèòåð³þ ÿêîñò³, äëÿ ÿêî¿ ïîáóäîâàíî ïðî-

öåäóðó ñòîõàñòè÷íî¿ àïðîêñèìàö³¿ ó ñõåì³ ñåð³é. Á³áë³îãð.: 8 íàçâ.

UDC 519.21+62

The asymptotic properties of the stochastic diffusion transport process with the point of equilib-
rium of the quality criterion / Nikitin A.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 4.

— P. 169–175.

We obtain the conditions for weak convergence of diffusive process of transfer with the Markov

switchings and control with the point of equilibrium of functions of quality criteria, for which the

procedure of stochastic approximation in a number of series. Refs: 8 titles.

ÓÄÊ 621.396.6.004:004.942

Ñòðàòåã³¿ ïðèçíà÷åííÿ ³íòåðâàëüíèõ äîïóñê³â / Øèëî Ã.Ì. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2015. — Òîì 51, ¹ 4. — Ñ. 176–184.

Ðîçãëÿíóòî ñòðàòåã³¿ äîïóñêîâîãî ïðîåêòóâàííÿ: ð³âíèõ äîïóñê³â, ìàêñèìàëüíîãî îá’ºìó äî-
ïóñêîâî¿ îáëàñò³, ì³í³ìàëüíî¿ âàðòîñò³ òà îïòèìàëüíîãî ñï³ââ³äíîøåííÿ ö³íà/ÿê³ñòü. Îòðèìàíî âèðà-
çè äëÿ âèçíà÷åííÿ îïòèìàëüíèõ çíà÷åíü äîïóñòèìèõ â³äõèëåíü ïàðàìåòð³â. Âèá³ð ñòðàòåã³¿ äîïóñ-
êîâîãî ïðîåêòóâàííÿ çä³éñíþºòüñÿ çà íîðìîâàíèìè êîåô³ö³ºíòàìè ñòðàòåã³é. Âèñîêà òî÷í³ñòü îá-
÷èñëåíü çàáåçïå÷óºòüñÿ çà ðàõóíîê âèçíà÷åííÿ ïàðàìåòð³â ìîäåë³ â òî÷êàõ äîòèêó âåðøèí
äîïóñêîâî¿ îáëàñò³ äî ìåæ îáëàñò³ ïðàöåçäàòíîñò³ ïðèñòðî¿â. ²ë.: 4. Òàáë.: 7. Á³áë³îãð.: 9 íàçâ.

UDC 621.396.6.004:004.942

Strategies for the interval tolerance assigning / Shilo G.M. // Kibernetika i sistemny analiz. — 2015.

— Vol. 51, N 4. — P. 176–184.

The strategies for tolerance design are considered, such as equal tolerance, the maximum size of

tolerance field, the minimum cost and optimum price/quality ratio. Expressions for defining the optimal

values of tolerance parameters are obtained. The strategy of tolerance design is selected by the

normalized coefficients of strategies. The high accuracy of calculations is ensured by defining

the parameters of the model at the tangency points of vertices of tolerance region with device operability

region boundaries. Figs: 4. Tabl.: 7. Refs: 9 titles.
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