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Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 519.8
Òåîð³ÿ íåïåðåðâíèõ çàäà÷ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèí ÿê óí³âåðñàëüíèé ìàòåìàòè÷íèé
àïàðàò ïîáóäîâè ä³àãðàìè Âîðîíîãî òà ¿¿ óçàãàëüíåíü. I. Òåîðåòè÷í³ îñíîâè / Ê³ñåëüîâà Î.Ì.,
Êîðÿøê³íà Ë.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 3–15.

Ðîçãëÿíóòî ñïîñ³á ïîáóäîâè ä³àãðàìè Âîðîíîãî ³ ¿¿ ð³çíèõ óçàãàëüíåíü, çàñíîâàíèé íà ºäèíîìó
ï³äõîä³: ôîðìóëþâàíí³ íåïåðåðâíî¿ çàäà÷³ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèíè ç êðèòåð³ºì ÿêîñò³ ðîçáèòòÿ,
ùî çàáåçïå÷óº â³äïîâ³äíèé âèä ä³àãðàìè Âîðîíîãî, ³ çàñòîñóâàíí³ ìàòåìàòè÷íîãî òà àëãîðèòì³÷íîãî àïà-
ðàòó ðîçâ’ÿçàííÿ òàêèõ çàäà÷. Ðåçóëüòàòîì öüîãî ï³äõîäó º ìîæëèâ³ñòü áóäóâàòè íå ò³ëüêè âæå â³äîì³
ä³àãðàìè Âîðîíîãî, à é êîíñòðóþâàòè íîâ³. ²ë.: 1. Òàáë. 1. Á³áë³îãð.: 36 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. I. Theoretical foundations / Kiseleva E.M.,
Koriashkina L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 3–15.

The authors demonstrate the way of constructing the Voronoi diagram and its various generalizations
based on a unified approach: formulating a continuous optimal set partitioning problem with the partition
quality criterion that provides the appropriate type of Voronoi diagrams and applying the mathematical and
algorithmic apparatus to solve such problems. The result of this approach is the ability not only to construct
well-known Voronoi diagrams but also to design new ones. Fig.: 1. Tabl.: 1. Refs: 36 titles.

ÓÄÊ 519.725

Ìåòîä äåêîäóâàííÿ çàâàäîñò³éêîãî êîäó çì³ííî¿ äîâæèíè íà îñíîâ³ ñê³í÷åííèõ àâòîìàò³â /
Çàâàäñüêèé ².Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 16–24.

Ðîçãëÿíóòî àëãîðèòì äåêîäóâàííÿ äëÿ êîäó, ùî áàçóºòüñÿ íà îáðîáëåíí³ ³íôîðìàö³éíèõ ïîâ³äîì-
ëåíü ñê³í÷åííèìè àâòîìàòàìè òà âèêîðèñòàíí³ äâîáàçèñíî¿ ñèñòåìè ÷èñëåííÿ, à òàêîæ îö³íåíî éîãî
åôåêòèâí³ñòü. Êð³ì òîãî, ðîçãëÿíóòî çàãàëüíèé àëãîðèòì êîäóâàííÿ. ßê êîäóâàííÿ, òàê ³ äåêîäóâàííÿ
çä³éñíþºòüñÿ çà äîïîìîãîþ äâîð³âíåâî¿ ñèñòåìè: íà âíóòð³øíüîìó ð³âí³ âõ³äíå ïîâ³äîìëåííÿ ïîäàºòüñÿ
ó âèãëÿä³ íèæíüîãî (2,3)-êîäó, à íà çîâí³øíüîìó çàâàäîñò³éê³ âëàñòèâîñò³ öüîãî êîäó ï³äñèëþþòüñÿ ÷å-
ðåç éîãî ïåðåòâîðåííÿ ñê³í÷åííèì àâòîìàòîì ñïåö³àëüíîãî âèãëÿäó. Ï³ä ÷àñ äåêîäóâàííÿ ïîìèëêè
ïåðåõîïëþþòüñÿ íàñàìïåðåä íà çîâí³øíüîìó ð³âí³, àëå ÿêùî öüîãî íå â³äáóâàºòüñÿ, ðåçóëüòàò «ï³ä÷è-
ùàºòüñÿ» íà âíóòð³øíüîìó ð³âí³. Äîñë³äæåíî âçàºìîçâ’ÿçîê çîâí³øíüîãî ð³âíÿ ðîçãëÿíóòî¿ ñèñòåìè ç³
çãîðòêîâèìè êîäàìè ³ ïîêàçàíî ïåðåâàãè çàïðîïîíîâàíîãî ìåòîäó. ²ë.: 2. Òàáë.: 1. Á³áë³îãð.: 3 íàçâè.

UDC 519.725

The decoding method for variable rate error-correcting code based on finite automata / Zavadskyi I.O. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 16–24.

The decoding algorithm for the special error-correcting code is discussed and its efficiency is estimated.
The code is based on information processing by finite automata and using two-base numeral system. The
general encoding algorithm is also considered. Either encoding or decoding is performed by a two-level system:
the input message is represented as the lower (2,3)-code on the internal level and the error correcting
capabilities of this code are strengthened on the external level by its conversion using a special finite
automaton. First and foremost errors are corrected on the external level; otherwise, they are erased by the
internal automaton. The relation between the external level of the discussed system and convolutional codes is
considered and the advantages of the proposed method are shown. Figs: 2. Tabl.: 1. Refs: 3 titles.

ÓÄÊ 517.698.519.6

Ìàòåìàòè÷íà ìîäåëü ðîçñ³ÿííÿ õâèëü ³ìïåäàíñíîþ ´ðàòêîþ / Êîñòåíêî Î.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 25–43.

Ðîçøèðåíî îáëàñòü çàñòîñóâàííÿ ÷èñåëüíî-àíàë³òè÷íîãî ìåòîäó ðîçâ’ÿçóâàííÿ çàäà÷³ ðîçñ³ÿííÿ
àêóñòè÷íèõ òà åëåêòðîìàãí³òíèõ õâèëü ³ìïåäàíñíîþ ´ðàòêîþ. Çàäà÷à ïðèâîäèòü äî ãðàíè÷íî¿ óìîâè
òðåòüîãî ðîäó äëÿ äâîâèì³ðíîãî ð³âíÿííÿ Ãåëüìãîëüöÿ ç äîäàòêîâèìè óìîâàìè. Ãðàíè÷íó çàäà÷ó çâåäå-
íî äî ãðàíè÷íèõ ³íòåãðàëüíèõ ð³âíÿíü. Ìåòîä äèñêðåòíèõ îñîáëèâîñòåé ìîäèô³êîâàíî äëÿ ÷èñåëüíîãî
ðîçâ’ÿçàííÿ öèõ ð³âíÿíü. Îòðèìàíî çàëåæíîñò³ ³íòåãðàëüíî¿ õàðàêòåðèñòèêè ðîçâ’ÿçê³â çàäà÷³ â³ä ÷àñòî-
òè. ²ë.: 10. Á³áë³îãð.: 25 íàçâ.

UDC 517.698.519.6

Mathematical model of wave scattering by impedance lattice / Kostenko O.V. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 3. — P. 25–43.

A numerical analytical method of solving the scattering problem for acoustic and electromagnetic waves
by an impedance lattice is presented. The problem leads to a third type boundary problem for the
two-dimensional Helmholtz equation with additional conditions. The boundary-value problem is reduced to
boundary integral equations and the discrete singularities method is modified to solve them numerically.
The dependence between the integral characteristics of the solutions and the frequency is obtained. Figs: 10.
Refs: 25 titles.
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ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.217.2
Ïðîãíîçóâàííÿ ñòðóêòóðè ãåí³â ç âèêîðèñòàííÿì ñóì³øåé éìîâ³ðí³ñíèõ ðîçïîä³ë³â /
Ñåðã³ºíêî ².Â., Ãóïàë À.Ì., Îñòðîâñüêèé Î.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,
¹ 3. — Ñ. 44–53.

Ðîçãëÿíóòî çàäà÷ó â³äíîâëåííÿ ïîñë³äîâíîñò³ ïðèõîâàíèõ ñòàí³â äëÿ ñóì³øåé ðîçïîä³ë³â, ùî îïè-
ñóþòüñÿ óçàãàëüíåííÿìè ëàíöþã³â Ìàðêîâà äîâ³ëüíîãî ïîðÿäêó ³ ïðèõîâàíèõ ìàðêîâñüêèõ ìîäåëåé.
Çàïðîïîíîâàíî àëãîðèòì äèíàì³÷íîãî ïðîãðàìóâàííÿ äëÿ ðîçâ’ÿçàííÿ ö³º¿ çàäà÷³, à òàêîæ éîãî ìî-
äèô³êàö³¿, ùî íàïðàâëåí³ íà óñóíåííÿ ðåêóðñ³¿ òà ñêîðî÷åííÿ ïåðåáîðó. Îòðèìàí³ ðåçóëüòàòè çàñòîñîâà-
íî äî çàäà÷³ ðîçï³çíàâàííÿ ôðàãìåíò³â ãåí³â ó ãåíîìàõ ðîñëèí. ²ë.: 1. Òàáë.: 3. Á³áë³îãð.: 8 íàçâ.

UDC 519.217.2

Predicting gene structure with probability distributions / Sergienko I.V., Gupal A.M., Ostrovskiy A.V. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 44–53.

The authors consider the problem of recovering hidden state sequences for mixture distributions with
constituents described by the generalization of high-order Markov chains and hidden Markov models. A new
algorithm to solve the problem using dynamic programming is proposed, as well as its modifications to
eliminate recursion and diminish search. The results are applied to the problem of gene fragment recognition in
plants. Fig.: 1. Tabl.: 3. Refs: 8 titles.

ÓÄÊ 330.115

Ñèñòåìíèé àíàë³ç âèðîáíèöòâà âóã³ëëÿ ç óðàõóâàííÿì áåçïåêè ïîñòà÷àííÿ åíåðã³¿, âîäè
³ ïðîäîâîëüñòâà â Êèòà¿ / Êñ³àíãóàí Êñó, Äæóíë³àí Ãàî, Ãó³íü ×àî, ªðìîëüºâ Þ.Ì.,
ªðìîëüºâà Ò.Þ., Êðÿæèìñüêèé À.Â., Ðîâåíñüêà Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 3. — Ñ. 54–64.

Îïèñàíî ðîçðîáêó ïðîñòîðîâî¿ ìîäåë³ ïëàíóâàííÿ ñòàá³ëüíîãî ðîçâèòêó åíåðãåòè÷íî¿ ³ ñ³ëüñüêîãîñïî-
äàðñüêî¿ ïðîìèñëîâîñòåé â óìîâàõ çàãîñòðþâàíî¿ êîíêóðåíö³¿ çà îáìåæåí³ çåìåëüí³ òà âîäí³ ðåñóðñè. ×è-
ñåëüí³ åêñïåðèìåíòè ï³äòâåðäæóþòü çíà÷óù³ñòü ïðèðîäíèõ ðåñóðñ³â ÿê ôàêòîð³â, ùî âèçíà÷àþòü áåçïå÷íå
ïîñòà÷àííÿ åíåðã³¿ ³ ïðîäóêò³â õàð÷óâàííÿ, à òàêîæ âàæëèâ³ñòü ñèñòåìíîãî àíàë³çó âçàºìîçàëåæíîñò³ ïðîìèñ-
ëîâîñò³ òà ðåñóðñ³â. Á³áë³îãð.: 16 íàçâ.

UDC 330.115

Systems analysis of coal production with account for safe supply of energy, water, and food in China /
Xu Xiangyang, Junlian Gao, Gui-Ying Cao, Ermoliev Yu.M., Ermolieva T.Yu., Kryazhimskii A.V.,
Rovenskaya E.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 54–64.

The authors develop a three-dimensional model to schedule a sustainable development of energy and
agricultural industries in China under competition for land and water resources. The numerical experiments
confirm the role of natural resources as factors that determine safe supply of energy and food and emphasize the
important role of systems analysis of interdependences among industries and resources. Refs: 16 titles.

ÓÄÊ 519.86

Ìàòåìàòè÷íà ìîäåëü ðîáîòè áàíêó / Ãîí÷àð Ì.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 3. — Ñ. 65–89.

Çàïðîïîíîâàíî çàãàëüíó ìàòåìàòè÷íó êîíöåïö³þ îïèñó ðîáîòè áàíêó. Äëÿ öüîãî ââåäåíî áàçîâó
ìîäåëü ðîáîòè áàíêó, åâîëþö³ÿ êàï³òàëó â ÿê³é îïèñóºòüñÿ ïðîöåñîì Ìàðêîâà. Îòðèìàíî îö³íêó
éìîâ³ðíîñò³ áàíêðóòñòâà â áàçîâ³é ìîäåë³ ðîáîòè áàíêó, ÿêà ìàæîðóº éìîâ³ðí³ñòü áàíêðóòñòâà áàíêó
â çàïðîïîíîâàí³é ìîäåë³. Âèçíà÷åíî âåëè÷èíó ïî÷àòêîâîãî êàï³òàëó áàíêà, çà ÿêîãî áàíê ìîæå
ôóíêö³îíóâàòè íåîáìåæåíèé ÷àñ ç äîñòàòíüî ìàëîþ éìîâ³ðí³ñòþ áàíêðóòñòâà. Áiáë³îãð.: 48 íàçâ.

UDC 519.86

Mathematical model of bank operation / Gonchar N.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 3. — P. 65–89.

A general mathematical concept is proposed to describe bank operation. To this end, a reference model of
bank operation is introduced, which describes evolution of capital by a Markov process. The ruin probability in
the reference model that majorizes the probability of bank bankruptcy in the proposed model is estimated. The
value of the initial bank capital such that the bank can operate for infinite time with a sufficiently small ruin
probability is indicated. Refs: 48 titles.

ÓÄÊ 519.217; 519.718; 519.837

Äîñë³äæåííÿ ôëóêòóàö³é êîëèâàíü ïàðàìåòðè÷íîãî ëàìïîâîãî ãåíåðàòîðà ³ç çàï³çíþâàëüíèì
çâîðîòíèì çâ’ÿçêîì / ßñèíñüêèé Â.Ê., Ìàëèê ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 3. — Ñ. 90–99.

Ïðîâåäåíî àíàë³ç ïîðîäæóþ÷îãî ð³âíÿííÿ òà ð³âíÿíü äëÿ àìïë³òóäè ³ ôàçè êîëèâàíü ïàðàìåòðè÷-
íîãî ëàìïîâîãî ãåíåðàòîðà ³ç çàï³çíþâàëüíèì çâîðîòíèì çâ’ÿçêîì. Äîñë³äæåíî ñòàö³îíàðí³ ðåæèìè êî-
ëèâàíü òà ðîçãëÿíóòî âïëèâ ôëóêòóàö³é âëàñíî¿ ÷àñòîòè íà ðîáîòó àâòîãåíåðàòîðà ³ ïàðàìåòðè÷íó «íà-
êà÷êó» çà íàÿâíîñò³ ïåðåøêîä. Òàêîæ âèçíà÷åíî îáëàñò³ äëÿ ïàðàìåòð³â âèõ³äíîãî ð³âíÿííÿ, â³äïîâ³äí³
íåñò³éêèì âóçëàì, ñò³éêèì âóçëàì ³ ôîêóñàì. ²ë.: 5. Áiáë³îãð.: 12 íàçâ.



UDC 519.217; 519.718; 519.837

Analysis of fluctuations of a parametric vacuum tube oscillator with delayed feedback / Yasynskyy V.K.,
Malyk I.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 90–99.

The generating equation and equations for amplitude and phase fluctuations of the parametric tube
oscillator with delayed feedback are analyzed in the paper. The steady-state oscillation modes and the influence
of fluctuations in the natural frequency of the oscillator on the operation of the self-oscillator and parametric
“pumping” in the presence of interference are investigated. The domains for the parameters of the original
equation corresponding to unstable nodes, stable nodes, and focii are identified. Figs: 5. Refs: 12 titles.

ÓÄÊ 517.95

Õàðàêòåðèçàö³ÿ ðîçïîä³ë³â ç³ ù³ëüíîñòÿìè òèïó àòîìàðíèõ ôóíêö³é / Êàáàíîâ Ê.².,
Êîëîäÿæíèé Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 100–106.

Ðîçãëÿíóòî ô³í³òí³ âèïàäêîâ³ âåëè÷èíè, ùî ðîçêëàäàþòüñÿ â ñóìó äâîõ íåçàëåæíèõ âèïàäêîâèõ âå-
ëè÷èí, îäíà ç êîìïîíåíò ìàº ðîçïîä³ë òàêîãî æ òèïó. Äîñë³äæåíî âëàñòèâîñò³ õàðàêòåðèñòè÷íèõ
ôóíêö³é íà îñíîâ³ àíàë³çó äèôåðåíö³àëüíèõ ð³âíÿíü òà âèä³ëåíî êëàñ ðîçïîä³ë³â, ÿê³ ìàþòü äåÿê³ åêñòðå-
ìàëüí³ âëàñòèâîñò³ åíòðîï³¿. Á³áë³îãð.: 7 íàçâ.

UDC 517.95

Characterization of the distributions with atomic function densities / Kabanov K.I., Kolodyazhny V.M. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 100–106.

We consider finite random variables decomposed into the sum of two independent random variables one
of which belongs to the same type of distribution. The properties of characteristic functions are investigated on
the basis of the analysis of differential equations and the class of distributions possessing some extreme
properties of entropy is allocated. Refs: 7 titles.

ÓÄÊ 517.91: 518.1

Êîìï’þòåðíî-îð³ºíòîâàíèé àíàë³ç ñò³éêîñò³ íà îñíîâ³ ðåêóðåíòíèõ ïåðåòâîðåíü ð³çíèöåâèõ
ðîçâ’ÿçêiâ çâè÷àéíèõ äèôåðåíö³àëüíèõ ð³âíÿíü / Ðîìì ß.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2015. — Òîì 51, ¹ 3. — Ñ. 107–124.

Ïðåäñòàâëåíî îçíàêè ñò³éêîñò³ çà Ëÿïóíîâèì ðîçâ’ÿçêiâ ñèñòåì çâè÷àéíèõ äèôåðåíö³àëüíèõ
ð³âíÿíü â ðiçíèöåâié, àäèòèâíié ³ ³íòåãðàëüíié ôîðìàõ, ÿê³ ì³ñòÿòü íåîáõ³äí³ ³ äîñòàòí³ óìîâè, ïðè öüîìó
íå ïåðåòâîðþþòü ôóíêö³é ïðàâî¿ ÷àñòèíè ñèñòåìè. Çàãàëîì îçíàêè îð³ºíòîâàí³ íà êîìï’þòåðíó
ðåàë³çàö³þ, äåÿê³ ç íèõ — íà àíàë³òè÷íå äîñë³äæåííÿ. Íà îñíîâ³ ïîð³âíÿííÿ ïiäiíòåãðàëüíèõ ôóíêö³é
ñò³éê³ñòü îêðåìèõ ñèñòåì íåë³í³éíèõ ð³âíÿíü àíàë³çóºòüñÿ áåç àïð³îðíèõ ðîçâ’ÿçàíü. Ïðîãðàìíî ðåàë³çî-
âàí³ îçíàêè îïèñàíî äëÿ ñèñòåì çàãàëüíîãî âèäó, íàâåäåío ïðèêëàäè, ðåçóëüòàòè ïðîãðàìíèõ
³ ÷èñåëüíèõ åêñïåðèìåíò³â. Áiáë³îãð.: 22 íàçâè.

UDC 517.91: 518.1

Computer-oriented stability analysis based on recurrent transformation of difference solutions of
ordinary differential equations / Romm Ya.E. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. —
P. 107–124.

Criteria for the Lyapunov stability of solutions to systems of ordinary differential equations are presented
in the difference, additive, and integral forms. They contain the necessary and sufficient conditions and do not
transform the functions in the right-hand side of the system. In general, the criteria are intended for computer
implementation, and some of them for the analytical research. Based on the comparison of the integrands, the
stability of some systems of nonlinear equations is analyzed without a priori solutions. The programmed criteria
are given for general systems, examples and results of program and numerical experiments are presented.
Refs: 22 titles.

ÓÄÊ 519.87

Åâîëþö³éíî-ôðàãìåíòàðíà ìîäåëü çàäà÷³ òðàñóâàííÿ / Êîç³í ².Â., Êðèâöóí Î.Â., Ï³í÷óê Â.Ï. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 125–131.

Ðîçãëÿíóòî îäèí ç âàð³àíò³â çàäà÷³ òðàñóâàííÿ íà ïëîñê³é ö³ëî÷èñëîâ³é ãðàòö³. Ïîêàçàíî, ùî öþ çà-
äà÷ó ìîæíà ñôîðìóëþâàòè ÿê çàäà÷ó ïîøóêó ñë³â ç ïåâíèìè âëàñòèâîñòÿìè íàä ê³íöåâèì àëôàâ³òîì.
Ó ñâîþ ÷åðãó, çàäà÷à ïîøóêó îïòèìàëüíèõ ñë³â ìîæå ðîçãëÿäàòèñÿ ÿê çàäà÷à ç ôðàãìåíòàðíîþ ñòðóêòó-
ðîþ. Îòðèìàíî êîìá³íàòîðíó îö³íêó ìíîæèíè äîïóñòèìèõ ñë³â, âñòàíîâëåíî íèæíþ îö³íêó ù³ëüíîñò³
â çàäà÷³ ïîøóêó îïòèìàëüíîãî òðàñóâàííÿ ç êðèòåð³ºì ù³ëüíîñò³. Ïîáóäîâàíî åâîëþö³éíî-ôðàãìåíòàð-
íó ìîäåëü çàäà÷³ òðàñóâàííÿ, äëÿ ìàëèõ ðîçì³ð³â îòðèìàíî îïòèìàëüí³ ³ áëèçüê³ äî îïòèìàëüíèõ
ðîçâ’ÿçêè ö³º¿ çàäà÷³. ²ë.: 4. Á³áë³îãð.: 10 íàçâ.

UDC 519.87

Evolutionary-fragmented model of the routing problem / Kozin I.V., Kryvtsun O.V., Pinchuk V.P. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 125–131.

In this paper we consider one of the variants of the routing problem on a plane integer lattice. It is shown
that this problem can be represented as a problem of searching for words with certain properties over a finite
alphabet. In turn, the problem of finding optimal words can be considered as a problem with fragmentary
structure. A combinatorial estimate for set of feasible words was derived and the lower bound of the density
was established for the problem of finding optimal line density. An evolutionary-fragmentary model of the
routing problem is constructed. Optimal and near-optimal solutions are obtained for this problem for small
sizes. Figs: 4. Refs: 10 titles.
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ÓÄÊ 517.977.56

Ðîçïîä³ëåíå êåðóâàííÿ ç çàãàëüíèì êâàäðàòè÷íèì êðèòåð³ºì ó ñïåö³àëüí³é íîðì³ äëÿ ñèñòåì, ùî
îïèñóþòüñÿ ïàðàáîëî-ã³ïåðáîë³÷íèìè ð³âíÿííÿìè ç íåëîêàëüíèìè êðàéîâèìè óìîâàìè /
Êàïóñòÿí Â.Î., Ïèøíîãðàºâ ².Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. —
Ñ. 132–142.

Îäåðæàíî óìîâè äëÿ çíàõîäæåííÿ ðîçïîä³ëåíîãî îïòèìàëüíîãî êåðóâàííÿ äëÿ ïàðàáîëî-ã³ïåð-
áîë³÷íîãî ð³âíÿííÿ ç íåëîêàëüíèìè ãðàíè÷íèìè óìîâàìè ³ çàãàëüíèì êâàäðàòè÷íèì êðèòåð³ºì ÿêîñò³
â ñïåö³àëüí³é íîðì³. Âñòàíîâëåíî îäíîçíà÷íó ðîçâ’ÿçí³ñòü ñèñòåì äëÿ çíàõîäæåííÿ îïòèìàëüíîãî ðîç-
â’ÿçêó, îòðèìàíî îö³íêè ÿäåð ñèñòåì, äîâåäåíî çá³æí³ñòü ðîçâ’ÿçê³â çàäà÷³. Áiáë³îãð.: 4 íàçâè.

UDC 517.977.56

Distributed control with general quadratic criterion in special norm for systems described by
parabolic-hyperbolic equations with nonlocal boundary conditions / Kapustyan V.O., Pyshnograiev I.O.
// Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 132–142.

We obtain conditions to find the distributed optimal control for parabolic-hyperbolic equations with
nonlocal boundary conditions and general quadratic criterion in the special norm. The unique solvability of
systems for finding the optimal solution is established, systems’ kernels are estimated, and the convergence of
solutions of the problem is proved. Refs: 4 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 004.421.6

Ïðî ñòðóêòóðó ïîë³íîì³àëüíèõ ³íâàð³àíò³â ë³í³éíèõ öèêë³â / Ëüâîâ M.C. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 143–156.

Ðîçãëÿíóòî çàäà÷ó ãåíåðàö³¿ ïîë³íîì³àëüíèõ ³íâàð³àíò³â ³òåðàö³éíèõ öèêë³â ç îïåðàòîðîì
³í³ö³àë³çàö³¿ öèêëó òà íåâèðîäæåíèì ë³í³éíèì îïåðàòîðîì ó ò³ë³ öèêëó. Ìíîæèíà òàêèõ ³íâàð³àíò³â óòâî-
ðþº ³äåàë ê³ëüöÿ ïîë³íîì³â â³ä çì³ííèõ öèêëó. Íàâåäåíî àëãîðèòì îá÷èñëåííÿ áàçèñíèõ ³íâàð³àíò³â äëÿ
ë³í³éíîãî îïåðàòîðà òèïó æîðäàíîâî¿ êë³òèíè, à òàêîæ àëãîðèòì îá÷èñëåííÿ áàçèñíèõ ³íâàð³àíò³â ä³àãî-
íàë³çîâíîãî ë³í³éíîãî îïåðàòîðà ç íåçâ³äíèì ì³í³ìàëüíèì õàðàêòåðèñòè÷íèì ïîë³íîìîì. Äîâåäåíî òåî-
ðåìó ïðî ñòðóêòóðó áàçèñó ³äåàëó ³íâàð³àíò³â: â³í ñêëàäàºòüñÿ ç áàçèñíèõ ³íâàð³àíò³â æîðäàíîâèõ êë³òèí
³ áàçèñíèõ ³íâàð³àíò³â ä³àãîíàë³çîâíî¿ ÷àñòèíè ë³í³éíîãî îïåðàòîðà. Á³áë³îãð.: 20 íàçâ.

UDC 004.421.6

The structure of polynomial invariants of linear loops / Lvov M.S. // Kibernetika i sistemny analiz. — 2015.
— Vol. 51, N 3. — P. 143–156.

The problem of polynomial invariants generation for iterative loops with loop initial statement and
nonsingular linear operator in the loop body is considered. The set of such invariants forms the ideal in
polynomial ring in the loop variables. An algorithm to calculate basic invariants for a Jordanian cell linear
operator and for the diagonalized linear operator with irreducible minimal characteristic polynomial are
presented. The theorem about the structure of the basis of invariants ideal is proved: it consists of basic
invariants of Jordanian cells and basis invariants of the diagonalized part for the linear operator under
consideration. Refs: 20 titles.

ÓÄÊ 517.9:616-006:612.017

ßê³ñíèé àíàë³ç ñèñòåìè ïðîòèïóõëèííîãî ³ìóí³òåòó íà îñíîâ³ äåðåâà ð³øåíü / Ìàðöåíþê Â.Ï.,
Àíäðóùàê ².ª., Ãâîçäåöüêà ².Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,
¹ 3. — Ñ. 157–166.

Çàïðîïîíîâàíî àíàë³ç ñèñòåìè ïðîòèïóõëèííîãî ³ìóí³òåòó íà îñíîâ³ ìóëüòèâàð³àòèâíîãî ìåòîäó.
Ïðè öüîìó íà âèõîä³ îòðèìàíî äåðåâî ð³øåíü äëÿ ïðîãíîçóâàííÿ ôîðìè ïàòîëîã³÷íîãî ïðîöåñó. Ìåòîä
ðåàë³çîâàíî â ïàêåò³ Java-êëàñ³â. ²ë.: 6. Á³áë³îãð.: 11 íàçâ.

UDC 517.9:616-006:612.017

Qualitative analysis of the system of antitumor immunity based on decision tree / Martsenyuk V.P.,
Andrushchak I.Ye., Gvozdetska I.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 3. — P. 157–166.

Òhe analysis of antitumor immunity on the basis of multivariate method is proposed. As a result, the
decision tree for the prediction of the form of the pathological process is obtained. The method is implemented
in the package of Java classes. Figs: 6. Refs: 11 titles.

ÓÄÊ 519.683

Àëãîðèòìè ðîçïàðàëåëþâàííÿ ìàòåìàòè÷íî¿ ìîäåë³ ë³ñîâèõ ïîæåæ íà ñóïåðêîìï’þòåðàõ
³ òåîðåòè÷í³ îö³íêè åôåêòèâíîñò³ ïàðàëåëüíèõ ïðîãðàì / Áàðàíîâñüêèé Ì.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 167–177.

Ðîçðîáëåíî àëãîðèòìè ïàðàëåëüíî¿ ðåàë³çàö³¿ ìàòåìàòè÷íî¿ ìîäåë³ ë³ñîâèõ ïîæåæ äëÿ ìîäåëþâàí-
íÿ ïðîöåñ³â ¿õ âèíèêíåííÿ, ðîçâèòêó ³ ïîøèðåííÿ ç óðàõóâàííÿì ô³çèêî-õ³ì³÷íèõ ïðîöåñ³â. Ðîçãëÿíóòî
ï³äõîäè ïàðàëåëüíî¿ ðåàë³çàö³¿ òà ñõåìè äåêîìïîçèö³¿ îáëàñò³ ðîçâ’ÿçêó äëÿ äâîâèì³ðíèõ âèïàäê³â. Çà-
ïðîïîíîâàíî âèêîðèñòîâóâàòè ãðóáîçåðíèñò³ ìåòîäè ðîçïàðàëåëþâàííÿ â SPMD-ìîäåë³ îá÷èñëåíü. Íà-
âåäåíî ôîðìóëè, ÿê³ äîçâîëÿþòü ïðîâåñòè òåîðåòè÷í³ îö³íêè åôåêòèâíîñò³ ïàðàëåëüíèõ ïðîãðàì.
²ë.: 6. Á³áë³îãð.: 41 íàçâà.
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UDC 519.683
Algorithms for parallelizing of the forest fire mathematical model on supercomputers and theoretical
estimations of the efficiency of parallel programs / Baranovskiy N.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 3. — P. 167–177.

The author develops algorithms of parallel realization of the mathematical model of forest fires to model

processes of their occurrence, development, and propagation taking into account physical and chemical

processes. The approaches of parallel realization and schemes of the decomposition of decision domain for

two-dimensional cases are proposed. Coarse-grained parallelization methods are proposed to be used in the

SPMD-model of calculations. The formulas that allow making theoretical estimations of the efficiency

of parallel programs are presented. Figs: 6. Refs: 41 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.052(045)
Ñèñòåìà åëåêòðîííîãî óðÿäó Óêðà¿íè òà ñïîñ³á ï³äâèùåííÿ áåçïåêè ¿¿ ôóíêö³îíóâàííÿ /
Çóáàðåâà Î.Î., Áºëîâ Ñ.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 3. — Ñ. 178–187.

Äîñë³äæåíî êëþ÷îâ³ ïîíÿòòÿ ÿêîñò³ îáñëóãîâóâàííÿ, ùî âïëèâàþòü íà áåçïå÷íå ôóíêö³îíóâàííÿ

ñèñòåìè åëåêòðîííîãî óðÿäó. Ïðîàíàë³çîâàíî ïàðàìåòðè òà âèìîãè áåçïåêè äëÿ çàáåçïå÷åííÿ íàä³éíî¿

ðîáîòè ñèñòåìè. Çàïðîïîíîâàíî ñïîñ³á ï³äâèùåííÿ áåçïå÷íîñò³ ôóíêö³îíóâàííÿ òåëåêîìóí³êàö³éíî¿

³íôðàñòðóêòóðè. ²ë.: 2. Á³áë³îãð.: 10 íàçâ.

UDC 004.052(045)
Electronic government system of Ukraine and a method to increase its security / Zubareva Î.Î.,
Byelov S.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 3. — P. 178–187.

he main concepts of the quality of service influencing the operation security of electronic government

system are investigated. The parameters and safety requirements that ensure reliable system operation are

analyzed. A method of increasing the security of operation of a telecommunication infrastructure is proposed.

Figs: 2. Refs: 10 titles.
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