
ÐÅÔÅÐÀÒÈ ABSTRACTS

Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 519.6

Çàáîðîíåí³ òðåêè òà çàáîðîíåí³ ï³äòðåêè / Øàõáàçÿí Ê.Â., Øóêóðÿí Þ.Ã. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 3–13.

Ïîíÿòòÿ çàáîðîíåíèõ ðÿäê³â òà ï³äïîñë³äîâíîñòåé, ùî çàñòîñîâóþòüñÿ äî ðÿäê³â, óçà-
ãàëüíåí³ íà òðåêè. Ñòàòòÿ ì³ñòèòü ðîçâ’ÿçîê çàäà÷ ïîáóäîâè äëÿ çàäàíîãî òðåêà ìíîæèí çàáî-
ðîíåíèõ òðåê³â òà çàáîðîíåíèõ ï³äòðåê³â ²ë.: 6. Á³áë³îãð.: 14 íàçâ.

UDC 519.6

Forbidden traces and forbidden subtraces / Shahbazyan K.V., Shoukourian Yu.H. //
Kibernetika i sistemny analiz. — 2013. — N 3. — P. 3–13.

The notions of forbidden strings and forbidden subsequences are generalized to traces. The
paper presents algorithms to construct sets of minimum forbidden traces and minimum forbidden
subtraces for a given trace. Figs: 6. Refs: 14 titles.

ÓÄÊ 004.032.26

Äèôóç³éíi àëãîðèòìè íàâ÷àííÿ íåéðîííèõ ìåðåæ ïðÿìîãî ïîøèðåííÿ / Ñêîðîõîä Á.À.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 14–25.

Ðîçãëÿíóòî çàäà÷ó íàâ÷àííÿ íåéðîííèõ ìåðåæ ïðÿìîãî ïîøèðåííÿ. Äëÿ ¿¿ ðîçâ’ÿçàííÿ
çàïðîïîíîâàíî íîâ³ àëãîðèòìè, ùî ãðóíòóþòüñÿ íà àñèìïòîòè÷íîìó àíàë³ç³ ïîâåä³íêè ðîç-
øèðåíîãî ô³ëüòðà Êàëìàíà ³ ñåïàðàáåëüí³é ñòðóêòóð³ ìåðåæ³. Ë³í³éíi âàãè ³íòåðïðåòóþòüñÿ
ÿê äèôóçí³ âèïàäêîâ³ âåëè÷èíè, ùî ìàþòü íóëüîâå ìàòåìàòè÷íå ñïîä³âàííÿ ³ ìàòðèöþ êî-
âàð³àö³¿, ïðîïîðö³éíó âåëèêîìó ïàðàìåòðó � . Çíàéäåíî àñèìïòîòè÷í³ çîáðàæåííÿ ïðè
� � � ÐÔÊ — äèôóçí³ àëãîðèòìè íàâ÷àííÿ (ÄÀÍ). Ïîêàçàíî, ùî íà â³äì³íó â³ä ¿õ ïðîòîòè-
ïó ÐÔÊ ç âåëèêèì, àëå ñê³í÷åííèì � , ¿ì âëàñòèâà ðîáàñòí³ñòü â³äíîñíî íàêîïè÷åííÿ ïîìè-
ëîê îêðóãëåííÿ. ²ç ÄÀÍ ïðè ïåâíèõ ñïðîùóþ÷èõ ïðèïóùåííÿõ îòðèìóºìî ELM-àëãîðèòì
(extreme learning machine). Ïîêàçàíî, ùî ÄÀÍ ìîæóòü ïåðåâåðøóâàòè ELM-àëãîðèòì çà
òî÷í³ñòþ àïðîêñèìàö³¿. ²ë.: 1. Òàáë.: 1. Á³áë³îãð.: 19 íàçâ.

UDC 004.032.26

Diffusion learning algorithms for feedforward neural networks / Skorohod B.A. // Kibernetika
i sistemny analiz. — 2013. — N 3. — P. 14–25.

The problem of training feedforward neural networks is considered. To solve it, new
algorithms are proposed. They are based on the asymptotic analysis of extended Kalman filter
(EKF) and on a separable network structure. Linear weights are interpreted as diffusion random
variables with zero expectation and covariance matrix proportional to an arbitrarily large parameter � .
Asymptotic expressions as � � � for the EKF are derived. They are called diffusion learning
algorithms (DLA). It is shown that they, unlike their prototype EKF with large yet finite � are
robust with respect to the accumulation of rounding errors and that under certain simplifying
assumptions, the ELM (extreme learning machine) algorithm follows from the DLA. A numerical
example shows that the accuracy of the DLA may be higher than that of the ELM algorithm.
Fig.: 1. Tabl.: 1. Refs: 19 titles.

ÓÄÊ 517.929

Ïîáóäîâà åêñïîíåíö³àëüíî¿ îö³íêè â êîìïàðòìåíòí³é ñèñòåì³ ç ðîçïîä³ëåíèìè çàï³çíåí-
íÿìè: ï³äõ³ä íà îñíîâ³ íåð³âíîñò³ Õåéëà–Ëóíåëëà / Ìàðöåíþê Â.Ï., Àíäðóùàê ².ª.,
Ãàíäçþê Í.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 26–31.

Çàïðîïîíîâàíî ìåòîä ïîáóäîâè îö³íîê åêñïîíåíö³àëüíîãî òèïó â êîìïàðòìåíòí³é ñèñ-
òåì³ ç ðîçïîä³ëåíèìè çàï³çíåííÿìè íà îñíîâ³ íåð³âíîñò³ Õåéëà–Ëóíåëëà òà éîãî çàñòîñóâàí-
íÿ. Ïðàêòè÷íå çíà÷åííÿ äàíî¿ ðîáîòè ïðî³ëþñòðîâàíî çà äîïîìîãîþ ôàðìàêîê³íåòè÷íî¿ ìî-
äåë³ ç àíåñòåç³îëîã³¿. ²ë.: 3. Á³áë³îãð.: 6 íàçâ.

UDC 517.929

Constructing exponential estimates for compartmental systems with distributed delays: An
approach based on the Hale–Lunel inequality / Martsenyuk V.P., Andrushchak I.Ye.,
Gandzyuk N.M. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 26–31.

The paper presents a method for constructing exponential estimates in a compartment system with
distributed delays based on the Hale–Lunell inequality and its application. The practical significance of
this study is illustrated by a pharmacokinetic model from anesthesiology. Figs: 3. Refs: 6 titles.
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ÓÄÊ 519.713.2

Äåê³ëüêà çàóâàæåíü ùîäî ïðîáëåìè Êîëëàòöà / Ðèñöîâ ².Ê. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 3. — Ñ. 32–46.

Ðîçãëÿíóòî ã³ïîòåçó Êîëëàòöà (3x +1 ïðîáëåìà). Çàïðîïîíîâàíî íîâó ôîðìó ôóíêö³¿
Êîëëàòöà, ÿêó ìîæíà äîñë³äæóâàòè àíàë³òè÷íî. Çà äîïîìîãîþ àô³ííèõ àâòîìàò³â äîñë³äæåíî
ñòðóêòóðó ÿäðà ö³º¿ ôóíêö³¿ ³ íà ¿¿ îñíîâ³ ïîáóäîâàíî çðîñòàþ÷ó ³ºðàðõ³þ ÷èñåë Áîìà–Çîí-
òà÷÷³. Ââåäåíî òàêîæ ñèñòåìó êîäóâàííÿ óñï³øíèõ òðàºêòîð³é, ÿê³ ñêëàäàþòüñÿ ç ³òåðàö³é
ôóíêö³¿ Êîëëàòöà, íàòóðàëüíèìè ÷èñëàìè ³ ïîêàçàíî, ùî áóäü-ÿêå íàòóðàëüíå ÷èñëî º êîäîì
äåÿêî¿ òðàºêòîð³¿. Á³áë³îãð.: 12 íàçâ.

UDÑ 519.713.2

Some remarks about the Collatz problem / Rystsov I.C. // Kibernetika i sistemny analiz. —
2013. — N 3. — P. 32–46.

The Collatz conjecture (the 3x +1 problem) is considered in the paper. A new form of the
Collatz function is proposed, which can be studied analytically. The structure of the core of this
function is analyzed by affine automata and used to construct an increasing hierarchy of
Bohm–Zontacchi numbers. Successful trajectories of Collatz function iterations are coded by
natural numbers and any natural number is shown to be a code of some trajectory. Refs: 12 titles.

ÓÄÊ 004.032.26

Àäàïòèâíå íå÷³òêå êëàñòåðóâàííÿ ç³ çì³ííèì ôàçèô³êàòîðîì / Êîë÷èã³í Á.Â., Áîäÿí-
ñüêèé ª.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 47–55.

Ðîçãëÿíóòî çàäà÷ó íå÷³òêî¿ êëàñòåðèçàö³¿ áàãàòîâèì³ðíèõ ñïîñòåðåæåíü òà çàïðîïîíî-
âàíî ãðóïó àäàïòèâíèõ àëãîðèòì³â ñàìîíàâ÷àííÿ íåéðîííî¿ ìåðåæ³ Êîõîíåíà äëÿ ìîæ-
ëèâ³ñòíî¿ êëàñòåðèçàö³¿ ç³ çì³ííèì ïàðàìåòðîì íå÷³òêîñò³, ÿê³ çäàòí³ ó ðåàëüíîìó ÷àñ³
âèä³ëÿòè â äàíèõ êëàñòåðè, ùî ïåðåòèíàþòüñÿ. Íàâåäåí³ àëãîðèòìè õàðàêòåðèçóþòüñÿ ÷è-
ñåëüíîþ ïðîñòîòîþ òà ãíó÷ê³ñòþ ïðè ðîáîò³ â óìîâàõ àïð³îðíî¿ íåâèçíà÷åíîñò³ â³äíîñíî õà-
ðàêòåðó ðîçïîä³ëåííÿ äàíèõ â êëàñòåðàõ. ²ë.: 4. Òàáë.: 1. Á³áë³îãð.: 18 íàçâè.

UDC 004.032.26

Adaptive fuzzy clustering with variable fuzzifier / Kolchygin B.V., Bodyanskiy Ye.V. //

Kibernetika i sistemny analiz. — 2013. — N 3. — P. 47–55.

The problem of fuzzy clustering of multivariate observations is considered and a group of
Kohonen neural network adaptive self-learning algorithms is proposed. The algorithms allow
on-line possibilistic fuzzy clustering with variable fuzziness level and are characterized with
computational simplicity and great flexibility when operating under conditions of a priori
uncertainty about the nature of data distribution in clusters. Figs: 4. Tabl.: 1. Refs: 18 titles.

ÓÄÊ 330.4 (063)

Ìîäåëþâàííÿ ìåõàí³çìó ô³íàíñîâîãî âèð³âíþâàííÿ íà ïðèêëàä³ ì³æáþäæåòíèõ â³äíî-
ñèí â Óêðà¿í³ / Ãóäèìà À.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. —
Ñ. 56–60.

Ðîçãëÿíóòî ìîäåëü ì³æáþäæåòíèõ â³äíîñèí ²íñòèòóòó Âñåñâ³òíüîãî áàíêó òà ¿¿ àäàï-
òàö³þ äëÿ âèêîðèñòàííÿ â Óêðà¿í³. Ïîêàçàíî ìîæëèâèé ðîçïîä³ë êîøò³â òà ïðîàíàë³çîâàíî
âàæëèâ³ñòü ð³çíèõ ÷èííèê³â ïðè ô³íàíñîâîìó âèð³âíþâàíí³. Çàïðîïîíîâàíî íèçêó ïîêàçíèê³â
äëÿ çáàëàíñóâàííÿ ïðîöåñó ðîçïîä³ëó ô³íàíñîâèõ ðåñóðñ³â. ²ë.: 1. Òàáë.: 3. Á³áë³îãð.: 4 íàçâè.

UDC 330.4 (063)

Modeling of financial equalization on the example of intergovernmental relations in Ukraine /
Hudyma A.V. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 56–60.

A model of intergovernmental relations of the World Bank Institute and its adaptation for use
in Ukraine are examined in the paper. A possible distribution of funds and analysis of important
factors in financial equalization are described. A number of possible indicators are proposed for
balancing the process of equalization. Fig.: 1. Tabl.: 3. Refs: 4 titles.
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ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.6

Ìåòîä ³íòåðë³íàö³¿ âåêòîð-ôóíêö³é
�

w x y z t( , , , ) íà ñèñòåì³ âåðòèêàëüíèõ ïðÿìèõ òà éîãî

çàñòîñóâàííÿ â ì³æñâåðäëîâèíí³é ñåéñì³÷í³é òîìîãðàô³¿ / Ñåðã³ºíêî ².Â., Äåéíåêà Â.Ñ.,
Ëèòâèí Î.Ì., Ëèòâèí Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 61–73.

Çàïðîïîíîâàíî ìåòîä ïîáóäîâè îïåðàòîð³â ³íòåðë³íàö³¿ âåêòîð-ôóíêö³é
�

w x y z t( , , , ) íà ñèñ-
òåì³ äîâ³ëüíî ðîçì³ùåíèõ âåðòèêàëüíèõ ïðÿìèõ. Îïåðàòîðàìè îá÷èñëþºòüñÿ âåêòîð

�

w â êîæí³é
òî÷ö³ ( , , )x y z ì³æ ïðÿìèìè �k äëÿ äîâ³ëüíîãî ìîìåíòó ÷àñó t � 0 . Ïðîïîíóºòüñÿ ¿õ âèêîðèñòî-
âóâàòè äëÿ ïîáóäîâè ì³æñâåðäëîâèííî¿ àêñåëåðîìåòðè÷íî¿ ìàòåìàòè÷íî¿ ìîäåë³ âì³ñòó êîðè
Çåìë³ íà îñíîâ³ äàíèõ

�

w z t k Mk ( , ), ,� 1 , ïðî âåêòîð ïðèñêîðåííÿ
�

w x y z t( , , , ) ó êîæí³é ïðÿì³é

ñâåðäëîâèí³ �k äàíî¿ ñèñòåìè ñâåðäëîâèí, îòðèìàíèõ àêñåëåðîìåòðàìè ïðè ñåéñì³÷íîìó çîíäó-
âàíí³ êîðè ïëàíåòè. Á³áë³îãð.: 25 íàçâ.

UDC 519.6

A method of interlineation of vector functions
�

w x y z t( , , , ) on a system of vertical straight lines

and its application in crosshole seismic tomography / Sergienko I.V., Dejneka V.S.,
Lytvyn O.N., Lytvyn O.O. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 61–73.

The authors propose a method to construct interlineation operators for vector functions
�

w x y z t( , , , ) on a system of arbitrarily located vertical straight lines. The method allows calculating
the vector

�

w at each point between straight lines �k for any instant of time t � 0. They are
proposed to be used to construct a crosshole accelerometer to model Earth crust on the basis of
seismic sounding data

�

w z t k M( , ), ,� 1 , about the vector of acceleration
�

w x y z t( , , , ) received by

accelerometers at each chink �k . Refs: 25 titles.

ÓÄÊ 517.9: 519.6

Ìàòåìàòè÷íå ìîäåëþâàííÿ äèíàì³êè àíîìàëüíèõ ì³ãðàö³éíèõ ïîë³â â ðàìêàõ ìîäåë³
ðîçïîä³ëåíîãî ïîðÿäêó / Áóëàâàöüêèé Â.Ì., Êðèâîíîñ Þ.Ã. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2013. — ¹ 3. — Ñ. 74–81.

Âèêîíàíî ìàòåìàòè÷íå ìîäåëþâàííÿ äèíàì³êè ëîêàëüíî-íåð³âíîâàæíîãî ó ÷àñ³ ãåî-
ì³ãðàö³éíîãî ïðîöåñó â íàñè÷åíîìó ñîëüîâèì ðîç÷èíîì ãåîïîðèñòîìó ñåðåäîâèù³ íà îñíîâ³
ñóáäèôóç³éíî¿ ìîäåë³, ùî îïèñóºòüñÿ ñèñòåìîþ ð³âíÿíü ðîçïîä³ëåíîãî ïîðÿäêó. ²ë.: 1.
Á³áë³îãð.: 18 íàçâ.

UDC 517.9: 519.6

Mathematical modeling of the dynamics of abnormal migration fields within the framework
of the model of distributed order / Bulavatsky V.M., Krivonos Yu.G. // Kibernetika i sistemny
analiz. — 2013. — N 3. — P. 74–81.

The paper addresses the mathematical modeling of the dynamics of a locally nonequilibrium (in
time) geomigration process in a geoporous environment saturated with a salt solution, on the basis of
a sub-diffusion model described by a system of equations of distributed order. Fig.: 1. Refs: 18 titles.

ÓÄÊ 519.217; 519.718; 519.837

Äîñë³äæåííÿ êîëèâàíü â êâàç³ë³í³éíèõ ñòîõàñòè÷íèõ äèíàì³÷íèõ ñèñòåìàõ ç ï³ñëÿä³ºþ /
ßñèíñüêèé Â.Ê., Ìàëèê I.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. —
Ñ. 82–95.

Äîñë³äæóþòüñÿ êîëèâàííÿ â êâàç³ë³í³éíèõ ñòîõàñòè÷íèõ ñèñòåìàõ ç ï³ñëÿä³ºþ ³ âèêîðèñ-
òàííÿ äî êîíêðåòíèõ çàäà÷. Îá´ðóíòîâàíî àëãîðèòì ïåðåõîäó äî ñèñòåìè â ñòàíäàðòí³é ôîðì³
ìåòîäîì óñåðåäíåííÿ ç ìàëèì ïàðàìåòðîì çà íàÿâí³ñòþ «øâèäêîãî» ÷àñó. Á³áë³îãð.: 15 íàçâ.

UDC 519.217; 519.718; 519.837

Investigation of oscillations in quasilinear stochastic dynamic systems with aftereffect /
Yasinsky V.K., Malyk I.V. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 82–95.

The paper investigates oscillations in quasilinear stochastic systems with aftereffect and their
application to specific problems. The algorithm of transition to a standard system with the help of
the averaging method with small parameter in the presence of fast time is justified. Refs: 15 titles.
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ÓÄÊ 681.3.06:681.323(519.6)

Êîìï’þòåðíèé ìåòîä âàð³éîâàíî¿ êóñêîâî-ïîë³íîì³àëüíî¿ àïðîêñèìàö³¿ ôóíêö³é ³ ðîç-
â’ÿçê³â çâè÷àéíèõ äèôåðåíö³àëüíèõ ð³âíÿíü / Ðîìì ß.Î., Äæàíóö Ã.À. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 95–112.

Êîìï’þòåðíèé ìåòîä êóñêîâî-ïîë³íîì³àëüíî¿ àïðîêñèìàö³¿ ôóíêö³é ³ ðîçâ’ÿçîê çàäà÷³
Êîø³ äëÿ ñèñòåì çâè÷àéíèõ äèôåðåíö³àëüíèõ ð³âíÿíü áóäóºòüñÿ íà áàç³ ïîë³íîìà Íüþòîíà.
Àïðîêñèìóþ÷èé ïîë³íîì íà ï³ä³íòåðâàë³ ïåðåòâîðþºòüñÿ â ôîðìó ç ÷èñëîâèìè êîåô³ö³ºíòà-
ìè, âàð³þºòüñÿ ñòåï³íü ïîë³íîìà ³ ÷èñëî ï³ä³íòåðâàë³â. Ïîêàçàíî ð³âíîì³ðíå ñõîäæåííÿ ìå-
òîäó ç³ øâèäê³ñòþ ãåîìåòðè÷íî¿ ïðîãðåñ³¿ â óìîâàõ äâîêðàòíî¿ íåïåðåðâíî¿ äèôåðåíö³éîâà-
íîñò³ ôóíêö³¿ ³ ïðàâî¿ ÷àñòèíè ñèñòåìè. Íàáëèæåíèé ðîçâ’ÿçîê ñèñòåìè áåçïåðåðâíî ³ áåçïå-
ðåðâíî äèôåðåíö³éîâàíî õàðàêòåðèçóºòüñÿ ìàëîþ ïîõèáêîþ çîêðåìà ïðè ðîçâ’ÿçàíí³
æîðñòêèõ çàäà÷. ²ë.: 1. Òàáë.: 1. Á³áë³îãð.: 18 íàçâ.

UDC 681.3.06:681.323(519.6)

The computer method of varying piecewise polynomial approximation of functions and
solutions of ordinary differential equations / Romm Ya.E., Dzhanunts G.A. // Kibernetika i
sistemny analiz. — 2013. — N 3. — P. 95–112.

The computer method of piecewise polynomial approximation of functions and of the Cauchy
problem solution for ordinary differential equations based on the Newton polynomial is presented.
The approximating polynomial on a subinterval is converted to the form with numerical
coefficients, the degree of the polynomial and the number of subintervals varies. The uniform
convergence of the method at the rate of geometric progression is shown under conditions of
double continuous differentiability of the function and of the right-hand side of the system. The
approximate solution of the system is continuous, continuously differentiable, and is characterized
by low error rate, in particular, when solving stiff problems. Fig.: 1. Tabl.: 1. Refs: 18 titles.

ÓÄÊ 004.3

Çìåíøåííÿ àïàðàòóðíèõ âèòðàò ó ïðèñòðî¿ êåðóâàííÿ ç ðîçä³ëåííÿì êîä³â / Áàðêà-
ëîâ Î.Î., Òèòàðåíêî Ë.Î., Ëàâð³ê Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. —
¹ 3. — Ñ. 113–123.

Çàïðîïîíîâàíî ìåòîä çìåíøåííÿ àïàðàòóðíèõ âèòðàò ó ëîã³÷í³é ñõåì³ êîìïîçèö³éíîãî
ì³êðîïðîãðàìíîãî ïðèñòðîþ êåðóâàííÿ ïðè ðåàë³çàö³¿ íà CPLD. Ìåòîä áàçóºòüñÿ íà íàÿâ-
íîñò³ ïñåâäîåêâ³âàëåíòíèõ îïåðàòîðíèõ ë³í³éíèõ ëàíöþã³â, âåëèêîãî êîåô³ö³ºíòà îá’ºäíàííÿ
çà âõîäîì ó ìàêðî÷àðóíîê PAL òà â³ëüíèõ âèõîä³â âáóäîâàíèõ áëîê³â ïàì’ÿò³ ì³êðîñõåì
ÏË²Ñ. Íàâåäåíî ïðèêëàä âèêîðèñòàííÿ çàïðîïîíîâàíîãî ìåòîäó. Ïðîâåäåí³ äîñë³äæåííÿ ïî-
êàçàëè, ùî ìåòîä çìåíøóº àïàðàòóðí³ âèòðàòè äî 30 %. ²ë.: 5. Òàáë.: 4. Á³áë³îãð.: 11 íàçâ.

UDC 004.3

Reduction of hardware expenses in control unit with code sharing / Barkalov O.O.,
Titarenko L.A., Lavrik A.S. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 113–123.

A method for reducing hardware expenses in compositional microprogram control unit and
CPLD chips is proposed. This method is based on the use of pseudoequivalent operational linear
chains, wide fan-in of PAL macrocells and existence of free outputs of embedded memory block in
CPLD chips. An example of applying the method is given. It is shown that the method reduces
hardware expenses to 30%. Figs: 5. Tabl.: 4. Refs: 11 titles.

ÓÄÊ 517.95.4+530.1

Áåçñ³òêîâèé ìåòîä ðîçâ’ÿçàííÿ íåñòàö³îíàðíèõ çàäà÷ òåïëîïðîâ³äíîñò³ ç âèêîðèñòàí-
íÿì àòîìàðíèõ ðàä³àëüíèõ áàçèñíèõ ôóíêö³é / Êîëîäÿæíèé Â.Ì., Ë³ñ³í Ä.Î. // Êèáåðíå-
òèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 124–131.

Ðîçãëÿíóòî áåçñ³òêîâèé ìåòîä ðîçâ’ÿçàííÿ 3D íåñòàö³îíàðíèõ êðàéîâèõ çàäà÷ òåïëî-
ïðîâ³äíîñò³, ùî ðåàë³çóºòüñÿ çàâäÿêè ³òåðàö³éíié ñõåìi íà îñíîâ³ êîìá³íàö³¿ ìåòîäó ïîäâ³éíîãî
çàì³ùåííÿ òà ìåòîäó ôóíäàìåíòàëüíèõ ð³øåíü ç âèêîðèñòàííÿì àòîìàðíèõ ðàä³àëüíèõ áàçèñíèõ
ôóíêö³é. Íàäàío ï³äõîäè äëÿ ïîáóäîâè â³çóàë³çàö³¿ øóêàíîãî ðîçâ’ÿçêó. ²ë.: 7. Á³áë³îãð.: 15 íàçâ.

UDC 517.95.4+530.1

Meshless method to solve nonstationary heat conduction problems using atomic radial basis functions
/ Kolodyazhny V.M., Lisin D.O. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 124–131.

The authors consider a meshless method to solve 3D boundary-value problems of
nonstationary heat conduction. It is implemented through an iterative scheme based on
a combination of double substitution method and the method of fundamental solutions with the use
of atomic radial basis functions. The approaches to the visualization of the desired solution are
considered. Figs: 7. Refs: 15 titles.
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ÓÄÊ 519.8

Äîñë³äæåííÿ ðîçïîä³ëó âèïàäêîâîãî ïðîöåñó ç äèôåðåíö³éîâàíèì íàï³âìàðêîâñüêèì
áëóêàííÿì ç çàòðèìàíèì åêðàíîì â íóë³ / Íàñiðîâà Ò.I., Ìiêàiëîâ Ì.Í. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 132–141.

Çà äàíîþ ÷îòèðüîõâèì³ðíîþ ïîñë³äîâí³ñòþ íåçàëåæíèõ îäíàêîâî ðîçìiùåíèõ òà íåçà-
ëåæíèõ ì³æ ñîáîþ ïîçèòèâíèõ âèïàäêîâèõ âåëè÷èí ïîáóäîâàíî ïðîöåñ ç äèôåðåíö³àëüíèì
íàï³âìàðêîâñüêèì áëóêàííÿì, ÿêå çàòðèìóºòüñÿ åêðàíîì â íóë³. Çíàéäåíî ÿâíèé âèãëÿä ïå-
ðåòâîðåííÿ Ëàïëàñà çà ÷àñîì, ïåðåòâîðåííÿ Ëàïëàñà–Ñò³ëüòüºñà åðãîäè÷íîãî ðîçïîä³ëó ïðî-
öåñó ç äèôåðåíö³àëüíèì íàï³âìàðêîâñüêèì áëóêàííÿì ç çàòðèìàíèì åêðàíîì â íóë³.
Á³áë³îãð.: 5 íàçâ.

UDC 519.8

Analysis of the distribution of a process of differentiable semi-Markov walk with delaying
screen at zero / Nasirova T.I., Mikailov M.N. // Kibernetika i sistemny analiz. — 2013. — N 3.
— P. 132–141.

Given a four-dimensional sequence of independent identically located and positive random
variables, a process with differential semi-Markov walk delayed by a screen at zero is considered.
An explicit form of the Laplace transform in time, the Laplace–Stieltjes transform of the ergodic
distribution of a process with differential semi-Markov walk with delaying screen at zero is found.
Refs: 5 titles.

ÓÄÊ 519.681.5

Îïòèìàëüíèé àëãîðèòì ðîçâ’ÿçàííÿ çàäà÷³ öèôðîâî¿ ô³ëüòðàö³¿ ç âèêîðèñòàííÿì àäàï-
òèâíîãî çãëàäæóâàííÿ / ßäæàê Ì.Ñ., Òþòþííèê Ì.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.

— 2013. — ¹ 3. — Ñ. 142–151.

Ðîçãëÿíóòî îäíîâèì³ðíó çàäà÷ó öèôðîâî¿ ô³ëüòðàö³¿, â ÿê³é âèêîðèñòîâóºòüñÿ ïðîöåäó-
ðà àäàïòèâíîãî çãëàäæóâàííÿ. Äëÿ ðîçâ’ÿçàííÿ òàêî¿ çàäà÷³ çàïðîïîíîâàíî îïòèìàëüíèé çà
øâèäêîä³ºþ ïàðàëåëüíî-êîíâåºðíèé àëãîðèòì. Îïòèìàëüí³ñòü äîâåäåíî ó êëàñ³ àëãîðèòì³â,
åêâ³âàëåíòíèõ çà ³íôîðìàö³éíèì ãðàôîì. ²ë.: 4. Á³áë³îãð.: 19 íàçâ.

UDC 519.681.5

Optimal algorithm to solve the digital filtering problem with the use of adaptive smoothing /
Yadzhak M.S., Tyutyunnyk M.I. // Kibernetika i sistemny analiz. — 2013. — N 3. —

P. 142–151.

A one-dimensional problem of digital filtering with the procedure of adaptive smoothing is
considered. A time-optimal parallel-pipeline algorithm is proposed to solve this problem. The
optimality in the class of algorithms equivalent with respect to information graph is proved.
Figs: 4. Refs: 19 titles.

ÓÄÊ 519.21

Ñèñòåìè ç ïîâòîðíèìè âèêëèêàìè ³ çì³ííîþ ³íòåíñèâí³ñòþ âõ³äíîãî ïîòîêó / Óñàð ².ß.,
Ëåáºäºâ ª.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 151–159.

Ðîçãëÿíóòî ñèñòåìè ç ïîâòîðíèìè âèêëèêàìè òèïó M M mQ / / / � ç³ çì³ííîþ ³íòåí-
ñèâí³ñòþ âõ³äíîãî ïîòîêó, äëÿ ÿêèõ çíàéäåíî óìîâó ³ñíóâàííÿ ñòàö³îíàðíîãî ðåæèìó. Äëÿ
ðîçðàõóíêó ñòàö³îíàðíèõ éìîâ³ðíîñòåé âèêîðèñòàíî ìåòîä àïðîêñèìàö³¿. Çàïðîïîíîâàíèé
àëãîðèòì çàñòîñîâàíî äëÿ ðîçâ’ÿçàííÿ çàäà÷³ îïòèì³çàö³¿ â êëàñ³ ïîðîãîâèõ ñòðàòåã³é.
Á³áë³îãð.: 8 íàçâ.

UDC 519.21

Retrial queues with variable rate of input flow / Usar I.Ya, Lebedev E.A. // Kibernetika i

sistemny analiz. — 2013. — N 3. — P. 151–159.

The paper addresses retrial queues M M mQ / / / � with variable rate of input flow. For such

queues, a condition of the existence of stationary mode is found. The approximation approach is

used in the calculation of stationary probabilities. The proposed scheme was applied to solve an

optimization problem in a class of threshold strategies. Refs: 8 titles.
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ÓÄÊ 519.21

Àñèìïòîòè÷í³ âëàñòèâîñò³ ìåòîäó åìï³ðè÷íèõ ñåðåäí³õ äëÿ îäíîð³äíèõ âèïàäêîâèõ
ïîë³â / Ãîëîëîáîâ Ä.Î., Êàñèöüêà ª.É. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. —
¹ 3. — Ñ. 160–167.

Ðîçãëÿíóòî åìï³ðè÷íó îö³íêó íåâ³äîìîãî ïàðàìåòðà îäíîð³äíîãî ó âóçüêîìó ñåíñ³ âè-
ïàäêîâîãî ïîëÿ ç íåïåðåðâíèì ÷àñîì òà íåïåðåðâíèìè ñòàíàìè ïðè ñïîñòåðåæåííÿõ íà êîë³.
Äîâåäåíî ñèëüíó êîíçèñòåíòí³ñòü îö³íêè, ùî ðîçãëÿäàºòüñÿ. Çíàéäåíî óìîâè ñëàáêî¿
çá³æíîñò³ ðîçïîä³ëó îòðèìàíèõ îö³íîê äî ãàóñ³âñüêîãî ðîçïîä³ëó. Á³áë³îãð.: 7 íàçâ.

UDC 519.21

Asymptotic properties of the method of empirical estimates for homogenous random fields /
Gololobov D.A., Kasitskaya Å.J. // Kibernetika i sistemny analiz. — 2013. — N 3. —
P. 160–167.

The empirical estimate of the unknown parameter of a homogenous (in restricted sense)
random field with continuous time and continuous states observed in a circle is considered. The
strong consistency of the estimate is proved. The conditions under which the estimates weakly
converge to the Gaussian distribution are established. Refs: 7 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 512.742

²çîìîðôí³ òðàíñôîðìàö³¿ åë³ïòè÷íî¿ êðèâî¿ íàä ñê³í÷åííèì ïîëåì / ×åâàðä³í Â.ª. // Êè-
áåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 168–171.

Ðîçãëÿíóòî ïåðåòâîðåííÿ â ãðóï³ òî÷îê íåñóïåðñèíãóëÿðíî¿ åë³ïòè÷íî¿ êðèâî¿. Ïðîâåäåíî
âèá³ð îïåðàö³é òðàíñôîðìàö³¿ òî÷îê íåñóïåðñèíãóëÿðíî¿ åë³ïòè÷íî¿ êðèâî¿ â ÿêîñò³ ïåðñïåêòèâíî-
ãî ðîçâèòêó ñó÷àñíèõ êðèïòîãðàô³÷íèõ ñèñòåì. Äîâåäåíî ðÿä òâåðäæåíü ùîäî îö³íêè ÷èñëà ³çî-
ìîðôíèõ òðàíñôîðìàö³é íåñóïåðñèíãóëÿðíî¿ åë³ïòè÷íî¿ êðèâî¿ íàä ðîçøèðåííÿì ñê³í÷åííîãî
ïîëÿ. ¯õ çì³íè çàëåæàòü â³ä õàðàêòåðèñòèêè ñê³í÷åííîãî ïîëÿ. Îòðèìàí³ îö³íêè ìîæóòü âèêîðèñòî-
âóâàòèñü äëÿ âäîñêîíàëåííÿ êðèïòîñèñòåì íà åë³ïòè÷íèõ êðèâèõ. Á³áë³îãð.: 14 íàçâ.

UDÑ 512.742

Isomorphic transformations of elliptic curve over finite field / Chevardin V.E. // Kibernetika i
sistemny analiz. — 2013. — N 3. — P. 168–171.

Transformations of points of a nonsupersingular elliptic curve are selected as a promising
way for further development of cryptographic systems. Statements are proved for the estimation of
the number of isomorphic transformations of a nonsupersingular elliptic curve over a dilation of
a finite field, which is dependent on the characteristics of the finite field. The estimates can be used
to improve elliptic curve cryptosystems. Refs: 14 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.652

Ðåëÿö³éíèé êàðêàñ òà ìîäåëü CASE-îáîëîíêè íîâîãî òèïó / Ïàí÷åíêî Á.ª., Ãàéäà-
áðóñ Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2013. — ¹ 3. — Ñ. 172–186.

Îïèñàíî CASE-îáîëîíêó íîâîãî òèïó – ³íñòðóìåíòàëüíó ñèñòåìó SWS, ïîáóäîâàíó
â³äïîâ³äíî äî êàðêàñíî¿ ìîäåë³ äàíèõ. Ïðèâåäåíî ñõåìó ³íñòðóìåíòàëüíî¿ ñèñòåìè. Ïå-
ðåë³êîì îñíîâíèõ êîðèñòóâàöüêèõ ôóíêö³é SWS ïîêàçàíî, ùî òèï³çàö³ÿ òà ôîðìàë³çàö³ÿ çà-
ïèò³â äî áàçè äàíèõ, ñõåìà ÿêî¿ ïîáóäîâàíà íà äîáðå ôîðìàë³çîâàí³é ìîäåë³ äàíèõ, à òàêîæ
óí³ô³êàö³ÿ òà ì³í³ì³çàö³ÿ ³íòåðôåéñó ìîæóòü äîçâîëèòè ìîäåëþâàòè ïîâíîòó çàïèò³â êîðèñ-
òóâà÷³â. Íàâåäåíî ðåçóëüòàòè ÷èñåëüíîãî åêñïåðèìåíòó ç ôîðìóâàííÿ åëåìåíò³â OLAP-äà-
íèõ ó ðåæèì³ ðåàëüíîãî ÷àñó. Ïîêàçàíî, ùî ï³äõ³ä ðåàëüíîãî ÷àñó º íàéá³ëüø ïðîãðåñèâíèì.
²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 24 íàçâè.

UDC 004.652

Relational framework and a model of new-type CASE-shell / Panchenko B.E.,
Gajdabrus V.N. // Kibernetika i sistemny analiz. — 2013. — N 3. — P. 172–186.

The paper describes a CASE-shell of new type: SWS instrumental system built in accordance
with a framework data model. A scheme of the instrumental system is proposed. The list of main
user functions of the SWS shows that type designs and formalization of requests to a database with
a well-formalized data model and unification and minimization of the interface allow modeling the
entirety of users’ requests. The results of a numerical experiment on the real-time formation of
OLAP data elements are presented. It is shown that the real-time approach is more advanced.
Figs: 3. Tabl.: 2. Refs: 24 titles.
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