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ÓÄÊ 519.71

Àïðîêñèìàö³ÿ ãàóñ³âñüêèõ áàçèñíèõ ôóíêö³é â çàäà÷³ àäàïòèâíîãî êåðóâàííÿ íåë³í³éíèìè
îá’ºêòàìè / Ðóäåíêî Î.Ã., Áåçñîíîâ Î.Î., Ëÿøåíêî Î.Ñ., Ñóííà Ð.À. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2011. — ¹ 1. — Ñ. 3–13.

Ðîçãëÿíóòî ï³äõ³ä äî ïîáóäîâè íåéðîêîíòðîëåðà íà áàç³ ÐÁÌ äëÿ êåðóâàííÿ íåë³í³éíèìè
äèíàì³÷íèìè îá’ºêòàìè. Çàïðîïîíîâàíî âèêîðèñòàííÿ êóñêîâî-ë³í³éíî¿ àïðîêñèìàö³¿ ãàóñ³âñüêèõ
áàçèñíèõ ôóíêö³é, ÿêå ñïðîùóº ðîçâ’ÿçàííÿ çàäà÷³, ùî ðîçãëÿäàºòüñÿ. Ðåçóëüòàòè ³ì³òàö³éíîãî
ìîäåëþâàííÿ ïîêàçóþòü, ùî çàïðîïîíîâàíèé ìåòîä äîçâîëÿº ñêîðîòèòè ÷àñ ïîáóäîâè ìîäåë³ îá’ºêòà òà
îá÷èñëåííÿ êåðóþ÷îãî ñèãíàëó. ²ë.: 7. Òàáë.: 1. Á³áë³îãð.: 12 íàçâ.

UDC 519.71

Gaussian basis functions approximation in the problem of adaptive control of nonlinear objects / Rudenko O.G.,
Bezsonov A.A., Liashenko A.S., Sunna R.A. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 3–13.

An approach to the development of a neurocontroller for controlling nonlinear dynamical objects on the basis
of RBN is considered. The piece-linear approximation of Gaussian basis functions is proposed to simplify the
solution of the problem being considered. Simulation results show that the method allows one to reduce the time of
construction of object models and calculation of the control signal. Figs: 7. Tabl.: 1. Refs: 12 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 512.61

Òåîðåìè ³ñíóâàííÿ ³ ºäèíîñò³ â òåîð³¿ çâàæåíî¿ ïñåâäî³íâåðñ³¿ ç âèðîäæåíèìè âàãàìè / Ñåðã³-
ºíêî ².Â., Ãàëáà ª.Ô., Äåéíåêà Â.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 14–33.

Îäåðæàíî íåîáõ³äí³ òà äîñòàòí³ óìîâè ³ñíóâàííÿ ºäèíèõ çâàæåíèõ ïñåâäîîáåðíåíèõ ìàòðèöü
ç âèðîäæåíèìè âàãàìè. Îòðèìàíî ðîçêëàä ïñåâäîîáåðíåíèõ ìàòðèöü â ìàòðè÷í³ ñòåïåíåâ³ ðÿäè ³ äîáóòêè.
Âñòàíîâëåíî çâ’ÿçîê çâàæåíèõ ïñåâäîîáåðíåíèõ ìàòðèöü ç³ çâàæåíèìè íîðìàëüíèìè ïñåâäîðîçâ’ÿçêàìè òà
ïîáóäîâàíî ³òåðàö³éí³ ìåòîäè äëÿ îá÷èñëåííÿ öèõ ìàòðèöü ³ ïñåâäîðîçâ’ÿçê³â. Á³áë³îãð.: 17 íàçâ.

UDC 512.61

Existence and uniqueness theorems in the theory of weighted pseudoinverses with singular weights /
Sergienko I.V., Galba Ye.F., Deineka V.S. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 14–33.

Necessary and sufficient conditions of existence and uniqueness of weighted pseudoinverses with singular
weights are obtained. Expansions of pseudoinverses in terms of matrix power series and power products are given.
A relationship is found between weighted pseudoinverses and weighted normal pseudosolutions, and iterative
methods for calculating pseudoinverses and pseudosolutions are constructed. Refs: 17 titles.

ÓÄÊ 532.516

Ìîäåëþâàííÿ äèíàì³êè ñèñòåìè ìîíîöèêë³÷íî¿ àãðåãàö³¿ êë³òèí / Àê³ìåíêî Â.Â., Çàãîðîäí³é Þ.Â.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 34–49.

Ðîçãëÿíóòî ìîäåëü äèíàì³êè ðîçâèòêó ìîíîöèêë³÷íî¿ àãðåãàö³¿ êë³òèí íà îñíîâ³ ïî÷àòêîâî-êðàéîâî¿ çàäà÷³
äëÿ ð³âíÿíü ïåðåíîñó (ã³ïåðáîë³÷íîãî òèïó). Çíàéäåíî àíàë³òè÷íèé ðîçâ’ÿçîê çàäà÷³ ³ óìîâè éîãî íåïåðåðâíî¿
äèôåðåíö³éîâàíîñò³. Ïðîâåäåíî ÷èñåëüí³ ðîçðàõóíêè íà ð³çíèõ êëàñàõ çà ãëàäê³ñòþ âõ³äíèõ ïàðàìåòð³â ìîäåë³ äëÿ
äâîõ ñöåíàð³¿â ðîçâèòêó ìîíîöèêë³÷íî¿ àãðåãàö³¿ á³îëîã³÷íèõ êë³òèí. ²ë.: 4. Á³áë³îãð.: 10 íàçâ.

UDC 532.516

Modelling the dynamics of monocycle cells aggregation / Akimenko V.V., Zagorodniy Yu.V. // Kibernetika
i sistemny analiz. — 2011. — N 1. — P. 34–49.

A model of the dynamics of developing a monocycle cells aggregation on the basis of the
initial-boundary problem for a system of (hyperbolic type) transport equations is considered. An analytic
solution to the problem and conditions of its continuous differentiability are found. Numerical calculations for
different smoothing classes of external parameters of the model are analyzed and compared for two chosen
scenarios of the biological cells aggregation dynamics. Figs: 4. Refs: 10 titles.

ÓÄÊ 519.217; 519.718

Cò³éê³ñòü â ³ìïóëüñíèõ ñèñòåìàõ ç ìàðê³âñüêèìè çáóðåííÿìè â ñõåì³ óñåðåäíþâàíü. 2. Ïðèíöèï
óñåðåäíþâàííÿ äëÿ ³ìïóëüñíèõ ìàðê³âñüêèõ ñèñòåì ³ àíàë³ç ñò³éêîñò³ ïî óñåðåäíåíîìó ð³âíÿííþ /
Öàðüêîâ ª.Ô. , ßñèíñüêèé Â.Ê., Ìàëèê ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 50–60.

Âèêîðèñòàíî ìåòîä ìàëîãî ïàðàìåòðó Áîãîëþáîâà–Ìèòðîïîëüñüêîãî äëÿ âèâ÷åííÿ ïîâåä³íêè
ñòîõàñòè÷íèõ äèôåðåíö³àëüíèõ ñèñòåì ïðè äîñë³äæåíí³ â³äïîâ³äíèõ âëàñòèâîñòåé ðîçâ’ÿçê³â
óñåðåäíåíèõ ñèñòåì. Á³áë³îãð.: 24 íàçâè.

UDC 519.217; 519.718

Stability in pulse systems with Markov disturbances in the averaging scheme. 2. Averaging principle for
Markov pulse systems and stability analysis based on an averaged equation / Tsarkov Ye.F.,
Yasinsky V.K., Malyk I.V. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 50–60.

The Bogoluybov–Mitropolsky small parameter method is used for studying the behavior of stochastic
differential systems in investigating properties of solutions of corresponding averaged systems. Refs: 24 titles.
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ÓÄÊ 519.6

Çàãàëüíèé ìåòîä ïîáóäîâè ð³âíÿíü êðèâèõ òà ïîâåðõîíü ó íåÿâí³é ôîðì³ çà äîïîìîãîþ
³íòåðë³íàö³¿ òà ³íòåðôëåòàö³¿ ôóíêö³é / Ëèòâèí Î.Ì., Òêà÷åíêî Î.Â., Ëèòâèí Î.Î. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 61–67.

Çàïðîïîíîâàíî çàãàëüíèé ìåòîä ïîáóäîâè ð³âíÿíü êðèâèõ ñêëàäåíî¿ ôîðìè O x yD ( , ) � 0 òà ð³âíÿíü
ïîâåðõîíü ñêëàäåíî¿ ôîðìè O x y zG ( , , ) � 0 ó íåÿâíîìó âèãëÿä³, ó ÿêèõ ôóíêö³¿ O x yD ( , ) òà O x y zG ( , , )
íàëåæàòü çàäàíîìó êëàñó äèôåðåíö³éîâíîñò³. Ìåòîä ³ñòîòíî âèêîðèñòîâóº ³íòåðë³íàö³þ òà ³íòåðôëåòàö³þ
ôóíêö³é. Ðîçãëÿíóòî ïðèêëàä.. ²ë.: 1. Á³áë³îãð.: 8 íàçâ.

UDC 519.6

A general method for construction of equations of curves and surfaces in implicit form with the help of
interlineation and interflatation of functions / Lytvyn O.N., Tkachenko A.V., Lytvyn O.O. // Kibernetika i
sistemny analiz. — 2011. — N 1. — P. 61–67.

A general method is proposed for the construction of equations of curves of irregular shapes O x yD ( , ) � 0
and equations O x y zG ( , , ) � 0 of surfaces of irregular shapes in implicit form in which functions O x yD ( , ) and
O x y zG ( , , ) belong to a required differentiability class. The method essentially uses the interlineation and
interflatation of functions. An example is considered. Fig.: 1. Refs: 8 titles.

ÓÄÊ 519:6+518:512.25

Ìåòîäè îäåðæàííÿ äîñòîâ³ðíèõ ðîçâ’ÿçê³â ñèñòåì ë³í³éíèõ àëãåáðà¿÷íèõ ð³âíÿíü / Ñåðã³ºíêî ².Â.,
Õ³ì³÷ Î.Ì., ßêîâëåâ Ì.Ô. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 68–80.

Ðîçãëÿíóòî â çàãàëüíîìó âèïàäêó íåñóì³ñí³ ñèñòåìè ë³í³éíèõ àëãåáðà¿÷íèõ ð³âíÿíü ç ìàòðèöÿìè
äîâ³ëüíîãî ðàíãó. Äëÿ âñ³õ ðîçãëÿíóòèõ âèïàäê³â îòðèìàíî îö³íêè ïîâíî¿ ïîõèáêè â óìîâàõ íàáëèæåíèõ
âèõ³äíèõ äàíèõ. Ïðè ðîçâ’ÿçóâàíí³ ñèñòåì ³òåðàö³éíèìè ìåòîäàìè äåòàëüíî âèâ÷åíî óìîâè çàê³í÷åííÿ
³òåðàö³éíèõ ïðîöåñ³â, ùî çàáåçïå÷óþòü îäåðæàííÿ ðîçâ’ÿçê³â ³ç çàäàíîþ òî÷í³ñòþ. Îñîáëèâó óâàãó
ïðèä³ëåíî ðîçâ’ÿçóâàííþ íåñóì³ñíèõ ñèñòåì ç ñèìåòðè÷íèìè äîäàòíî íàï³ââèçíà÷åíèìè ìàòðèöÿìè
ìåòîäîì òðèåòàïíî¿ ðåãóëÿðèçàö³¿, â ÿêîìó çàïðîïîíîâàíî àëãîðèòì âèáîðó ïàðàìåòðà ðåãóëÿðèçàö³¿, ùî
äîçâîëÿº çíàéòè ðîçâ’ÿçîê çàäà÷³ ç íåîáõ³äíîþ òî÷í³ñòþ. Á³áë³îãð.: 17 íàçâ.

UDC 519:6+518:512.25

Methods for obtaining reliable solutions to systems of linear algebraic equations / Sergienko I.V.,
Khimich A.N., Yakovlev M.F. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 68–80.

The general case of incompatible systems of linear algebraic equations with matrices of arbitrary rank is
considered. Estimates for total errors are obtained for all considered cases under conditions of approximate
data. In solving systems by iterative methods, conditions of completion of iterative processes that provide the
obtainment of solutions with a preassigned accuracy are considered in detail. A special attention is given to the
solution of incompatible systems with symmetric positively semidefinite matrices by the method of three-stage
regularization in which an algorithm for choosing the regularization parameter is proposed that allows one to
find solutions with required accuracy. Refs: 17 titles.

ÓÄÊ 519.85+532.542

Çàäà÷à ïîòîêîðîçïîä³ëåííÿ ç íåô³êñîâàíèìè âèòðàòàìè ó âóçëàõ / ªï³ôàíîâ Ñ.Ï., Çîðêàëüöåâ Â.².
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 81–92.

Ó òåîð³¿ ã³äðàâë³÷íèõ ëàíöþã³â, ñòâîðåíî¿ äëÿ ìîäåëþâàííÿ ã³äðàâë³÷íèõ ñèñòåì, çîêðåìà
òðóáîïðîâ³äíîãî òðàíñïîðòó, çàçâè÷àé ðîçãëÿäàºòüñÿ çàäà÷à ïîòîêîðîçïîä³ëåííÿ ³ç çàäàíèìè âèòðàòàìè
ñåðåäîâèùà, ÿêå òðàíñïîðòóºòüñÿ, íàçîâí³ ³ ççîâí³ òðàíñïîðòíî¿ ñèñòåìè â îêðåìèõ âóçëàõ.
Äîñë³äæóºòüñÿ âèïàäîê, ùî ñòàíîâèòü ïðàêòè÷íèé ³íòåðåñ, êîëè âèòðàòè ñåðåäîâèùà â îêðåìèõ âóçëàõ
íå ô³êñîâàí³, à çàëåæàòü â³ä òèñêó â öèõ âóçëàõ. Á³áë³îãð.: 7 íàçâ.

UDC 519.85+532.542

Problem of flow distribution with unfixed flow rates / Epifanov S.P., Zorkaltsev V.I. // Kibernetika i
sistemny analiz. — 2011. — N 1. — P. 81–92.

The theory of hydraulic circuits created for modelling pipeline transportation systems usually considers
the flow distribution problem with specified flow rates of the medium to be transported to and from
a transportation system at individual nodes. This paper investigates the case of practical interest where medium
flow rates at individual nodes are not fixed but depend on the pressure at these nodes. Refs: 7 titles.

ÓÄÊ 519.6:519.81

Â³äíîâëåííÿ ôóíêö³îíàëüíî¿ çàëåæíîñò³ íà îñíîâ³ ÷àñîâèõ ðÿä³â ³ç âèêîðèñòàííÿì êëàñ³â
ðåãðåñîð³â íåñê³í÷åííî¿ ºìíîñò³ / Ïàíêðàòîâà Í.Ä., Çðàæåâñüêèé Î.Ã. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2011. — ¹ 1. — Ñ. 93–103.

Ðîçãëÿíóòî çàäà÷ó â³äíîâëåííÿ ôóíêö³îíàëüíî¿ çàëåæíîñò³ ÷àñîâèõ ðÿä³â â³ä ³íäåêñó ÷àñó ó âèïàäêó
êîðîòêî¿ âèá³ðêè äàíèõ. Äîâåäåíî ð³âíîì³ðíó çá³æí³ñòü åìï³ðè÷íîãî ôóíêö³îíàëó ðèçèêó äî òåîðåòè÷íîãî
ó âèïàäêó, êîëè ôóíêö³¿ ðåãðåñ³¿ ìîæóòü áóòè íàáëèæåí³ ïîë³íîìàìè ñê³í÷åííîãî ñòåïåíÿ. Íàâåäåíî
ïðèêëàä çàñòîñóâàííÿ â³äíîâëåííÿ ôóíêö³îíàëüíî¿ çàëåæíîñò³ ñòîñîâíî òðèãîíîìåòðè÷íîãî êëàñó ôóíêö³é.
²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 8 íàçâ.

UDC 519.6:519.81

Recovery of functional dependence of time series with the use of classes of regression functions with infinite VC
dimension / Pankratova N.D., Zrazhevsky A.G. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 93–103.

The problem of functional dependence recovery of time series on time index is considered in the case of
short data samples. The uniform convergence of an empirical risk functional to the theoretical one is proved under
the condition that regression functions can be approximated by finite degree polynomials. An example of
functional dependence recovery is illustrated by a class of trigonometric functions. Figs: 3. Tabl.: 2. Refs: 8 titles.



ÓÄÊ 517.9

Êàòåãîðí³ âëàñòèâîñò³ ðîçâ’ÿçíîñò³ îäíîãî êëàñó çàäà÷ ì³í³ì³çàö³¿ / Ñåìåíîâ Â.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 104–115.

Ðîçãëÿíóòî çàäà÷ó ì³í³ì³çàö³¿ íà çàìêíåí³é ï³äìíîæèí³ X ðåôëåêñèâíîãî áàíàõîâà ïðîñòîðó E
íàï³âíåïåðåðâíîãî çíèçó ôóíêö³îíàëó çáóðåíîãî ôóíêö³îíàëîì Ì³íêîâñüêîãî çàìêíåíîãî îáìåæåíîãî
îïóêëîãî îêîëó íóëÿ, ùî ìàº âëàñòèâ³ñòü Êàäåöÿ–Êë³. Äîâåäåíî, ùî ìíîæèíà ïàðàìåòð³â, ïðè ÿêèõ
çàäà÷à ìàº ðîçâ’ÿçîê, ì³ñòèòü ù³ëüíó â E X\ ï³äìíîæèíó òèïó G� . Ïîêàçàíî, ùî óìîâó ðåôëåêñèâíîñò³
òà óìîâó íàÿâíîñò³ ó öüîãî îêîëó âëàñòèâîñò³ Êàäåöÿ–Êë³ íå ìîæíà ïîñëàáèòè. Ðîçãëÿíóòî çàñòîñóâàííÿ
äî çàäà÷ îïòèì³çàö³¿ ë³í³éíèõ ñèñòåì ç âåêòîðíèì êðèòåð³ºì ÿêîñò³. Á³áë³îãð.: 18 íàçâ.

UDC 517.9

Baire category properties of solvability for some class of minimization problems / Semenov V.V. //
Kibernetika i sistemny analiz. — 2011. — N 1. — P. 104–115.

A problem of minimization of a lower semicontinuous functional disturbed by a Minkowski functional of
a closed bounded convex neighborhood of null is considered on a closed subset X of a reflexive Banach space E
possessing the Kadets–Klee property. It is proved that the set of parameters for which the problem has
a solution contains a G�-set dense in E X\ . It is shown that the reflexivity condition and the condition of
the Kadets–Klee property of the neighborhood cannot be weakened. The application of linear systems with
a vector performance criterion to optimization problems is studied. Refs: 18 titles.

ÓÄÊ 519.8, 621.18

Ïðî ðîçðîáêó ïðîãðàìíîãî çàáåçïå÷åííÿ çàäà÷ îïòèìàëüíîãî ïðîåêòóâàííÿ òåïëîåíåðãåòè÷íèõ
óñòàíîâîê / Ëàïò³í Þ.Ï., Æóðáåíêî Ì.Ã., Ëåâ³í Ì.Ì., Âîëêîâèöüêà Ï.². // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 116–127.

Àíàë³çóþòüñÿ îñíîâí³ ïðîáëåìè ñòâîðåííÿ ìàòåìàòè÷íîãî ³ ïðîãðàìíîãî çàáåçïå÷åííÿ çàäà÷
îïòèìàëüíîãî ïðîåêòóâàííÿ òåïëîåíåðãåòè÷íèõ êîòëîàãðåãàò³â. Îïèñàíî ï³äõîäè äî ¿õ âèð³øåííÿ,
îñîáëèâîñò³ ïðîãðàìíî¿ ðåàë³çàö³¿. Íàâåäåíî ðåçóëüòàòè àïðîáàö³¿ ïðîãðàìíèõ çàñîá³â. Á³áë³îãð.: 17 íàçâ.

UDC 519.8, 621.18

On software developing for problems of optimal design of power boilers / Laptin Yu.P., Zhurbenko N.G.,
Levin M.M., Volkovytska P.I. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 116–127.

Power boilers are complicated technical objects consisting of a large number of interconnected
components. Main problems of creating mathematical models and software for optimal design of power boilers
are analyzed, approaches to the solution of them are described, and distinctive features of their software
implementation are considered. Results of testing software are considered. Refs: 17 titles.

ÓÄÊ 519.21

Ìàòåìàòè÷í³ ìîäåë³ îïòèì³çàö³¿ ñòðàõîâî¿ ñïðàâè / Íîðê³í Á.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2011. — ¹ 1. — Ñ. 128–145.

Ðîçãëÿíóòî íîâèé ï³äõ³ä äî íàáëèæåíî¿ îïòèì³çàö³¿ ñòðàõîâîãî á³çíåñó, ùî ïîëÿãàº â îïòèì³çàö³¿
÷èñòîãî ïðèáóòêó (äèâ³äåíä³â) êîìïàí³¿ ïðè îáìåæåíí³ íà éìîâ³ðí³ñòü ðîçîðåííÿ. Éìîâ³ðí³ñòü
çàì³íþºòüñÿ íà ¿¿ åêñïîíåíö³éíó îö³íêó çâåðõó. Öå äîçâîëÿº âèêëþ÷èòè ñêëàäíå éìîâ³ðí³ñíå îáìåæåííÿ
³ äåêîìïîçóâàòè çàäà÷ó çà îêðåìèìè íàïðÿìêàìè á³çíåñó. Òàêèì ñïîñîáîì íàáëèæåíî ðîçâ’ÿçàííÿ çàäà÷³
îïòèì³çàö³¿ òàðèô³â, ñòðàõîâîãî ïîðòôåëÿ, äîãîâîð³â ïåðåñòðàõóâàííÿ òà îïåðàòèâíîãî êåðóâàííÿ
êîìïàí³ºþ. Òàáë.: 5. Á³áë³îãð.: 15 íàçâ.

UDC 519.21

Mathematical models for insurance business optimization / Norkin B.V. // Kibernetika i sistemny analiz. —
2011. — N 1. — P. 128–145.

A new approach to the problem of approximate optimization of insurance business is proposed that lies in
the optimization of the net income (dividends) subject to a restriction on the probability of ruin. The probability is
then replaced by its exponential upper bound. This trick allows one to eliminate a complicated probabilistic
constraint and to decompose the problem according to separate lines of business. Thus, problems of optimization
of tariffs, portfolio, reinsurance, and operational management are approximately solved. Tabl.: 5. Refs: 15 titles.

ÓÄÊ 519.2

Ñïëàéí-ôóíêö³¿ äëÿ äîñë³äæåííÿ ³ ïðîãíîçóâàííÿ ñèñòåì / Êîñòàäèíîâà Ñ.Ð. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 146–151.

Ïðåäñòàâëåíî ôîðìóëó áàãàòîì³ðíîãî Â-ñïëàéíó, äåÿê³ êîðèñí³ äîñë³äæåííÿ â ãàëóç³ ë³í³éíèõ
òðàíñôîðìàö³é íåçàëåæíèõ åêñïîíåíö³àëüíî ðîçïîä³ëåíèõ âèïàäêîâèõ âåëè÷èí, óÿâëåííÿ ïðî ¿õ
ù³ëüí³ñòü çà äîïîìîãîþ áàãàòîì³ðíèõ åêñïîíåíö³àëüíèõ ñïëàéí³â òà ¿õ çàñòîñóâàííÿ. Íàâåäåíî
³ëþñòðàö³þ ç â³äïîâ³äíèì ïðèêëàäîì. ²ë.: 2. Á³áë³îãð.: 6 íàçâ.

UDC 519.2

Spline functions for investigating and forecasting systems / Kostadinova S.R. // Kibernetika i sistemny
analiz. — 2011. — N 1. — P. 146–151.

An explicit formula of a multivariate B-spline, some useful investigations in the field of linear
transformations of independent exponentially distributed random variables, representation of theirs density
functions with the help of multivariate exponential spline functions, and their usage are considered. The
consideration is illustrated by an appropriate example. Figs: 2. Refs: 6 titles.
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ÓÄÊ 658.012:681.32:621.38

Ìåòîä îðãàí³çàö³¿ ïàðàëåëüíî-³ºðàðõ³÷íî¿ ìåðåæ³ äëÿ ðîçï³çíàâàííÿ îáðàç³â / Òèì÷åíêî Ë.².,
Ìåëüíèêîâ Â.Â., Êîêðÿöêàÿ Í.²., Êóòàºâ Þ.Ô., ²âàñþê ².Ä. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2011. — ¹ 1. — Ñ. 152–163.

Ðîçãëÿíóòî ìåòîä ïàðàëåëüíî-³ºðàðõ³÷íîãî ïåðåòâîðåííÿ íà îñíîâ³ ïîïóëÿö³éíîãî êîäóâàííÿ òà
éîãî çàñòîñóâàííÿ äëÿ çàäà÷ ðîçï³çíàâàííÿ îáðàç³â. Ïàðàëåëüíî-³ºðàðõ³÷íå ïåðåòâîðåííÿ îïèñóºòüñÿ ÿê
ñèñòåìíà ìîäåëü äëÿ ðîçï³çíàâàííÿ îáðàç³â. Íàâåäåíî òåîðåòè÷í³ â³äîìîñò³, åêñïåðèìåíòàëüí³
äîñë³äæåííÿ ³ ïðîãðàìíó ðåàë³çàö³þ. ²ë.: 11. Á³áë³îãð.: 25 íàçâ.

UDC 658.012:681.32:621.38

Parallel-hierarchical network organization method for image recognition / Timchenko L.I., Melni-
kov V.V., Kokryatskaya N.I., Kutaev Yu.F., Ivasyuk I.D. // Kibernetika i sistemny analiz. — 2011. — N 1.
— P. 152–163.

Parallel-hierarchical transformation method based on population coding and its usage for image recognition
are considered. A parallel-hierarchical transformation is described as a system model for image recognition.
Theoretical data, experimental investigations, and a program realization are presented. Figs: 11. Refs: 25 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE,

AND SYSTEM ANALYSIS

ÓÄÊ 519.216

Òåõíîëîã³ÿ îá÷èñëåííÿ ðîáàñòíèõ íîðìîâàíèõ êîðåëÿö³éíèõ ìàòðèöü / Àë³ºâ Ò.À., Ìóñàºâà Í.Ô.,
Ñàòòàðîâà Ó.Å. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1. — Ñ. 164–178.

Ïîêàçàíî, ùî ïðè òðàäèö³éíîìó ï³äõîä³ â ðåçóëüòàò³ íîðìóâàííÿ îö³íîê çàøóìëåíèõ ñèãíàë³â
ó ä³àãîíàëüíèõ åëåìåíòàõ êîðåëÿö³éíèõ ìàòðèöü çíèêàþòü ïîõèáêè â³ä çàâàä, à â ³íøèõ åëåìåíòàõ öÿ
ïîõèáêà, íàâïàêè, âèíèêàº. Â ðåçóëüòàò³ íå äîñÿãàºòüñÿ î÷³êóâàíèé åôåêò âèêëþ÷åííÿ ïîõèáîê â³ä
ïåðåõîäó äî íîðìîâàíèõ êîðåëÿö³éíèõ ìàòðèöü. Çàïðîïîíîâàíî àëãîðèòìè ³ òåõíîëîã³¿ óñóíåííÿ öüîãî
íåäîë³êó øëÿõîì ïîáóäîâè ðîáàñòíèõ íîðìîâàíèõ êîðåëÿö³éíèõ ìàòðèöü, àíàëîã³÷íèõ ìàòðèöÿì
êîðèñíèõ ñèãíàë³â. Íàâåäåíî ðåçóëüòàòè îá÷èñëþâàëüíèõ åêñïåðèìåíò³â, ùî ï³äòâåðäæóþòü
åôåêòèâí³ñòü ðîçðîáëåíî¿ òåõíîëîã³¿. Òàáë.: 1. Á³áë³îãð.: 12 íàçâ.

UDC 519..216

Technology of calculating robust normalized correlation matrices / Aliev T.A., Musaeva N.F.,
Sattarova U.E. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 164–178.

It is shown that, under the traditional approach, errors caused by noise disappear after normalizing
estimates of noisy signals in diagonal elements of correlation matrices and that, on the contrary, such errors
arise in other elements. As a result, the expected effect of eliminating errors owing to the transition to
normalized correlation matrices is not reached. Algorithms and technologies are proposed for correcting this
drawback by obtaining robust normalized correlation matrices analogous to matrices of useful signals. Results
of numerous computer experiments are presented that testify to the efficiency of the developed technology.
Tabl.: 1. Refs: 12 titles.

ÓÄÊ 004.383.3

Îïòèì³çàö³ÿ ñõåì êîìïîçèö³éíèõ ì³êðîïðîãðàìíèõ ïðèñòðî¿â êåðóâàííÿ, ðåàë³çîâàíèõ íà ÏË²Ñ /
Áàðêàëîâ Î.Î., Òèòàðåíêî Ë.Î., ªô³ìåíêî Ê.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2011. — ¹ 1.
— Ñ. 179–188.

Çàïðîïîíîâàíî äâà ìåòîäè àäðåñàö³¿ ì³êðîêîìàíä ïðè ³íòåðïðåòàö³¿ àëãîðèòìó êåðóâàííÿ
êîìïîçèö³éíèìè ì³êðîïðîãðàìíèìè ïðèñòðîÿìè êåðóâàííÿ (ÊÌÏÊ). Ìåòîä óòî÷íåíî¿ àäðåñàö³¿
äîçâîëÿº îäíîçíà÷íî ³äåíòèô³êóâàòè âèõîäè îïåðàòîðíèõ ë³í³éíèõ ëàíöþã³â (ÎËË) ì³í³ìàëüíèì ÷èñëîì
àäðåñíèõ ðîçðÿä³â. Ìåòîä îïòèìàëüíî¿ àäðåñàö³¿ îð³ºíòîâàíèé íà ïîäàíí³ êëàñ³â ïñåâäîåêâ³âàëåíòíèõ
ÎËË ì³í³ìàëüíèì ÷èñëîì óçàãàëüíåíèõ ³íòåðâàë³â ïðîñòîðó, ùî êîäóº. Íàâåäåíî ïðèêëàäè äëÿ êîæíîãî
³ç çàïðîïîíîâàíèõ ìåòîä³â. Îáèäâà ìåòîäè äîçâîëÿþòü çìåíøèòè ÷èñëî åëåìåíò³â òàáëè÷íîãî òèïó
â ñõåì³ ÊÌÏÊ ïîð³âíÿíî ç³ ñõåìîþ äëÿ áàçîâî¿ ñòðóêòóðè. Â îñíîâíîìó çìåíøåííÿ àïàðàòóðíèõ âèòðàò
ñóïðîâîäæóºòüñÿ çìåíøåííÿì ÷àñó òàêòó ÊÌÏÊ. ²ë.: 5. Òàáë.: 4. Á³áë³îãð.: 14 íàçâ.

UDC 004.383.3

Optimization of circuits for compositional microprogram control units implemented on FPGA / Bar-
kalov A.A., Titarenko L.A., Efimenko K.N. // Kibernetika i sistemny analiz. — 2011. — N 1. — P. 179–188.

Two methods are proposed for microinstruction addressing when a control algorithm is interpreted by
a compositional microprogram control unit (CMCU). The method of refined addressing allows one to uniquely
identify outputs of operational linear chains (OLCs) using a minimal number of address bits. The method of optimal
addressing makes it possible to represent classes of pseudoequivalent OLCs using a minimal number of generalized
intervals of the code space. The proposed methods are illustrated by examples. Both methods make it possible to
reduce the number of LUT elements in a CMCU logic circuit in comparison with its base structure. In the majority
of cases, the clock period decreases with decreasing the hardware volume. Figs: 5. Tabl.: 4. Refs: 14 titles.
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