
ÐÅÔÅÐÀÒÈ ABSTRACTS

Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 519.7

Àëãåáðà¿÷íî âèðîäæåí³ íàáëèæåííÿ áóëåâèõ ôóíêö³é / Îëåêñ³é÷óê À.Ì., Êîíþøîê Ñ.Ì. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 3–14.

Äîñë³äæóþòüñÿ âëàñòèâîñò³ k-âèì³ðíèõ íàáëèæåíü áóëåâèõ ôóíêö³é. Îäíèì ç îñíîâíèõ ðåçóëü-
òàò³â º òåîðåìà ïðî áóäîâó k-âèì³ðíèõ ôóíêö³é ñòåïåíÿ d, ùî çíàõîäÿòüñÿ íà â³äñòàí³ íå á³ëüøå

2 1n d�
�( )� , �� ( , )0 1 , â³ä çàäàíî¿ áóëåâî¿ ôóíêö³¿ n çì³ííèõ, 1 � � �d k n, �� ( , )0 1 . Öÿ òåîðåìà ñóòòºâî

ï³äñèëþº ðàí³øå â³äîìèé ðåçóëüòàò Ï. Ãîïàëàíà òà äîçâîëÿº çíà÷íî ï³äâèùèòè åôåêòèâí³ñòü çàïðîïîíî-
âàíîãî íèì àëãîðèòìó ïîáóäîâè óñ³õ çàçíà÷åíèõ k-âèì³ðíèõ áóëåâèõ ôóíêö³é. Á³áë³îãð.: 12 íàçâ.

UDC 519.7

Algebraic degenerate approximations of Boolean functions / Alekseychuk A.N., Konyushok S.N. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 3–14.

The properties of k-dimensional approximations of Boolean functions are analyzed. One of the main
results is a theorem that specifies the structure of k-dimensional functions of degree d within the distance of

2 1n d�
�( )� , �� ( , )0 1 , from a specified n-variable function, 1 � � �d k n, �� ( , )0 1 . This theorem significantly

improves Gopalan’s result and notably increases the efficiency of his algorithm for finding all of the mentioned
k-dimensional Boolean functions. Refs: 12 titles.

ÓÄÊ 510.23+510.25+510.54+512.567

Êîíñòðóêòèâíî-ïðîäóêö³éí³ ñòðóêòóðè òà ¿õ ãðàìàòè÷í³ ³íòåðïðåòàö³¿. II. Óòî÷íþþ÷³
ïåðåòâîðåííÿ / Øèíêàðåíêî Â.²., ²ëüìàí Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 6. — Ñ. 15–28.

Çàïðîïîíîâàíî ìåòîäè óòî÷íþþ÷èõ ïåðåòâîðåíü: ñïåö³àë³çàö³¿, ³íòåðïðåòàö³¿, êîíêðåòèçàö³¿ òà
ðåàë³çàö³¿ óçàãàëüíåíî¿ êîíñòðóêòèâíî-ïðîäóêö³éíî¿ ñòðóêòóðè. Ïîêàçàíî çàñòîñóâàííÿ ìåòîä³â äëÿ ïî-
áóäîâè ãðàìàòè÷íèõ êîíñòðóêòèâíî-ïðîäóêö³éíèõ ñòðóêòóð — àíàëîã³â â³äîìèõ ãðàìàòèê, ¿õ ìî-
äèô³êàö³é ³ ãðàìàòèêî-ïîä³áíèõ ñèñòåì. Íà ¿õ îñíîâ³ âèêîíàíî àíàë³ç òà óçàãàëüíåííÿ ð³çíèõ òèï³â
ôîðìàëüíèõ ãðàìàòèê. Á³áë³îãð.: 19 íàçâ.

UDC 510.23+510.25+510.54+512.567

Constructive-production structures and their grammatical interpretations. II. Clarifying conversions /
Shynkarenko V.I., Ilman V.M. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 15–28.

The methods of specifying transformations such as specialization, interpretation, specification, and
implementation of a generalized constructive-production structure are proposed. It is shown how to use these
methods to construct grammatical constructive-production structures, which are analogs of well-known
grammars, their modifications, and grammar-like systems. Various types of formal grammars are analyzed and
synthesized. Refs: 19 titles.

ÓÄÊ 519.6

Ïðî ðîçâ’ÿçàííÿ äèíàì³÷íî¿ çàäà÷³ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèí ³ç ðîçì³ùåííÿì öåíòð³â
ï³äìíîæèí / Ê³ñåëüîâà Î.Ì., Êîðÿøê³íà Ë.Ñ., Øåâ÷åíêî Ò.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2014. — Òîì 50, ¹ 6. — Ñ. 29–40.

Ïðåäñòàâëåíî ìàòåìàòè÷íó ìîäåëü äèíàì³÷íî¿ çàäà÷³ îïòèìàëüíîãî ðîçáèòòÿ ìíîæèíè ç ïðîñòîðó R
n

³ç ðîçì³ùåííÿì öåíòð³â ï³äìíîæèí çà íàÿâíîñò³ ñï³ëüíèõ îáìåæåíü íà ðîçáèòòÿ ³ ôàçîâó çì³ííó. Îïèñà-
íî ìåòîä ðîçâ’ÿçàííÿ ö³º¿ çàäà÷³, ùî ñèíòåçóº îñíîâí³ ïîëîæåííÿ òåîð³¿ íåïåðåðâíèõ çàäà÷ ðîçáèòòÿ òà
òåîð³¿ îïòèìàëüíîãî êåðóâàííÿ äèíàì³÷íèìè ñèñòåìàìè. Íàâåäåíî ÷èñåëüíèé àëãîðèòì ðîçâ’ÿçàííÿ çà-
äà÷³ òà àíàë³ç ðåçóëüòàò³â îá÷èñëþâàëüíèõ åêñïåðèìåíò³â. Òàáë.: 1. Á³áë³îãð.: 8 íàçâ.

UDC 519.6

Solving the dynamic set partitioning problem with the arrangements of the centers of subsets / Êiseleva E.Ì.,
Êîriashkina L.S., Shevchenko T.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 29–40.

We consider a mathematical model of the dynamic problem of partitioning a set from R
n with the

arrangement of centers of subsets under joint constraints on the partition and phase variable. We describe
a solution method that synthesizes the basic provisions of the theory of continuous partitioning problems and
optimal control theory of dynamic systems. We present a numerical solution algorithm and analyze the results
of computational experiments. Tabl.: 1. Refs: 8 titles.

ÓÄÊ 510.675+519.248+519.712.6

Ñòàòèñòè÷íî åêâ³âàëåíòí³ â³äîáðàæåííÿ ñê³í÷åííèõ ìíîæèí / Ñêîáåëºâ Â.Â. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 41–52.

Ðîçðîáëåíî òåîðåòèêî-ìíîæèííèé ï³äõ³ä, ïðèçíà÷åíèé äëÿ äîñë³äæåííÿ ñòàòèñòè÷íî åêâ³âàëåíòíèõ
â³äîáðàæåíü ñê³í÷åííî¿ ìíîæèíè. Ðîçâ’ÿçàíî ìîäåëüí³ çàäà÷³: äîñë³äæåííÿ êîë³ç³é â³äîáðàæåíü, àíàë³ç îá-
÷èñëþâàëüíî¿ ñò³éêîñò³ ïîñë³äîâíîñò³ â³äîáðàæåíü çà óìîâè, ùî ê³ëüê³ñòü àðãóìåíò³â íåîáìåæåíî çðîñòàº,
òà îá÷èñëåííÿ àñèìïòîòè÷íî¿ îá÷èñëþâàëüíî¿ ñò³éêîñò³ ö³º¿ ïîñë³äîâíîñò³ â³äîáðàæåíü, àíàë³ç ñòðóêòóðè
êëàñ³â ñòàòèñòè÷íî åêâ³âàëåíòíèõ â³äîáðàæåíü, äîñë³äæåííÿ óìîâè ñòàòèñòè÷íî¿ åêâ³âàëåíòíîñò³ â³äîáðà-
æåííÿ ³ ñóïåðïîçèö³¿ öüîãî â³äîáðàæåííÿ ç çàäàíèì íàáîðîì â³äîáðàæåíü. Á³áë³îãð.: 12 íàçâ.
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UDC 510.675+519.248+519.712.6

Statistically equivalent mappings of finite sets / Skobelev V.V. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 6. — P. 41–52.

A set-theoretic approach for the analysis of statistically equivalent mappings of a finite set is elaborated.
Some model problems are resolved, namely, investigation of collisions of mappings, computational security
analysis of a sequence of mappings provided that the number of arguments increases without limit and
computation of the asymptotical computational security for this sequence of mappings, analysis of the structure
of classes of statistically equivalent mappings, analysis of conditions under which a mapping is statistically
equivalent to superposition of this mapping with a given set of mappings. Refs: 12 titles.

ÓÄÊ 681.3:658.56

Ìåòîä ³òåðàòèâíî¿ ïîáóäîâè òåðì³íîëîã³¿ â êîëåêö³ÿõ íàóêîâèõ òåêñò³â óêðà¿íñüêîþ ìîâîþ /
Ãëèáîâåöü À.Ì., Ðåøåòíüîâ ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 53–62.

Îïèñàíî ìåòîä ³òåðàòèâíî¿ ïîáóäîâè òåðì³íîëîã³é â êîëåêö³ÿõ íàóêîâèõ òåêñò³â óêðà¿íñüêîþ ìî-

âîþ. Âèñâ³òëåíî ïðîáëåìàòèêó àâòîìàòèçîâàíî¿ ïîáóäîâè òåçàóðóñ³â ç ñêëàäàííÿ íàóêîâî¿ òåðì³íîëîã³¿.

Çíà÷íó óâàãó ïðèä³ëåíî àíàë³çó ëåêñèêîãðàô³÷íèõ îñîáëèâîñòåé õàðàêòåðèñòè÷íèõ ôðàãìåíò³â òåêñòó

äîêóìåíò³â. Âðàõîâàíî ñïåöèô³êó óêðà¿íîìîâíèõ äîêóìåíò³â. Îñíîâíó óâàãó ïðèä³ëåíî ðîçâ’ÿçàííþ

ïðèêëàäíî¿ çàäà÷³ ïîáóäîâè òåðì³íîëîã³¿ ç îïèñîì çâ’ÿçê³â â ôîðìàò³ RDF ç âõ³äíèõ òåêñò³â â çàãàëüíî-

âæèâàíîìó ôîðìàò³ pdf. Òàáë.: 1. ²ë.: 1. Á³áë³îãð.: 12 íàçâ.

UDC 681.3:658.56

An iterative approach to terminology extraction over Ukrainian-language scientific text corpora /
Glybovets À.Ì., Reshetnov ².V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 53–62.

We propose a combined method of acquisition of valuable terms and relations from raw texts with

corresponding iterative algorithm for automated terminology extraction over Ukrainian-language scientific

texts. Special attention is paid to the analysis of lexicographical features of characteristic text fragments of

documents. The specific features of Ukrainian-language documents are taken into account. The paper is focused

on solving the applied problem of terminology acquisition from raw texts in the widely-used pdf format, with

output of term relations described in RDF format. Tabl.: 1. Fig.: 1. Refs: 12 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.21

Òåîð³ÿ î÷³êóâàíî¿ êîðèñíîñò³, îïòèìàëüí³ ïîðòôåë³ ³ ïîë³åäðàëüí³ êîãåðåíòí³ ì³ðè ðèçèêó /
Êèðèëþê Â.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 63–72.

Ïîêàçàíî, ÿê ïîøóê îïòèìàëüíèõ ð³øåíü â ðàìêàõ òåîð³¿ î÷³êóâàíî¿ êîðèñíîñò³ çâîäèòüñÿ äî
ì³í³ì³çàö³¿ äåÿêî¿ ì³ðè ðèçèêó. Çà äîïîìîãîþ àïàðàòó ïîë³åäðàëüíèõ êîãåðåíòíèõ ì³ð ðèçèêó ïîøóê
îïòèìàëüíèõ ïîðòôåëüíèõ ð³øåíü â îòðèìàíèõ çàäà÷àõ çâîäèòüñÿ äî ðîçâ’ÿçàííÿ â³äïîâ³äíèõ ïðîáëåì
ë³í³éíîãî ïðîãðàìóâàííÿ. Á³áë³îãð.: 27 íàçâ.

UDC 519.21

Expected utility theory, optimal portfolios, and polyhedral coherent risk measures / Kirilyuk V.S. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 63–72.

It is shown how searching for optimal solutions in terms of the expected utility theory is reduced to
minimizing some risk measures. Using the technique of polyhedral coherent risk measures, finding the optimal
portfolio solutions in the obtained problems is reduced to solving the appropriate linear programming problems.
Refs: 27 titles.

ÓÄÊ 519.872:621.394.74

Àíàë³ç ìîäåë³ ³íòåãðàëüíî¿ ñò³ëüíèêîâî¿ ìåðåæ³ çâ’ÿçêó ç â³ðòóàëüíèì ðîçä³ëåííÿì êàíàë³â /
Ìåë³êîâ À.Ç., Ïîíîìàðåíêî Ë.À., Âåë³äæàíîâà Ã.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 6. — Ñ. 73–79.

Çàïðîïîíîâàíî íîâó ñõåìó äîñòóïó âèêëèê³â ìîâè ³ äàíèõ â ³íòåãðàëüí³é ñò³ëüíèêîâ³é ìåðåæ³
çâ’ÿçêó, ÿêà áàçóºòüñÿ íà ³äå¿ â³ðòóàëüíîãî ðîçïîä³ëó êàíàë³â ì³æ ð³çíîòèïíèìè âèêëèêàìè. Äîñòóï íî-
âèõ âèêëèê³â äàíèõ äî êàíàë³â îáìåæóºòüñÿ çàëåæíî â³ä çàãàëüíî¿ ê³ëüêîñò³ âèêëèê³â äàíèõ ó ñò³ëüíèêó.
Ðîçðîáëåíî ìåòîä ðîçðàõóíêó ïîêàçíèê³â ÿêîñò³ îáñëóãîâóâàííÿ. ²ë.: 2. Á³áë³îãð.: 14 íàçâ.

UDC 519.872:621.394.74

Analysis of integral cellular network model with virtual partition of channels / Melikov A.Z.,
Ponomarenko L.A., Velidzanova G.M. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 73–79.

We propose a new scheme of access in integral cellular networks based on virtual partition of channels
between voice and data calls. Access of new data calls to channels is limited depending on the total number of
data calls in the cell. A method is developed to calculate the quality of service metrics of the partition scheme.
Figs: 2. Refs: 14 titles.



ÓÄÊ 519.24

Ð³âíîâàæí³ ïðîöåñè ó á³îìåäè÷íîìó àíàë³ç³ äàíèõ: ìîäåëü Ðàéòà–Ô³øåðà / Êîðîëþê Ä.,
Êîðîëþê Â.Ñ., Ðîçàòî Í. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 80–86.

Á³îëîã³÷íèé ïðîöåñ êîîïåðàòèâíî¿ âçàºìîä³¿ ç ð³âíîâàæíèì ñòàíîì îïèñàíî ÿê ìîäåëü á³íàðíèõ
ñòàòèñòè÷íèõ åêñïåðèìåíò³â ç íîðìàë³çàö³ºþ Ðàéòà–Ô³øåðà, ùî âñòàíîâëþº êîíöåíòðàö³þ ïåâíî¿ îçíà-
êè. Òàêà ìàòåìàòè÷íà ìîäåëü, ÿê ïåðåäáà÷àºòüñÿ, ìàº âëàñòèâ³ñòü íàïîëåãëèâî¿ ðåãðåñ³¿, ÿêà îçíà÷àº, ùî
âñ³ ïîòî÷í³ åëåìåíòàðí³ ïåðåõîäè çàëåæàòü â³ä ñåðåäíüî¿ êîíöåíòðàö³¿ çàçíà÷åíî¿ îçíàêè â ïîïåðåäíüî-
ìó ñòàí³. Ð³âíîâàæíèé ñòàí ìîäåë³ âèðàæåíî â òåðì³íàõ ôóíêö³¿ ðåãðåñ³¿ ó âèãëÿä³ êóá³÷íî¿ ïàðàáîëè
ç òðüîìà ä³éñíèìè êîðåíÿìè. Ïîáóäîâàíî ñòîõàñòè÷íó àïðîêñèìàö³þ ìîäåë³ ïðîöåñîì àâòîðåãðåñ³¿
ç íîðìàëüíèìè çáóðåííÿìè. Òàêèé ï³äõ³ä ðîçðîáëåíî äëÿ êîíñòðóêòèâíîãî ìàòåìàòè÷íîãî îïèñó äè-
íàì³÷íî¿ êîíöåíòðàö³¿ äëÿ ïëàíóâàííÿ åêñïåðèìåíòó, îö³íêè ïàðàìåòð³â ³ ïåðåâ³ðêè ã³ïîòåç ìåõàí³çìó
ä³¿. Á³áë³îãð.: 6 íàçâ.

UDC 519.24

Equilibrium processes in biomedical data analysis: the Wright–Fisher model / Koroliouk D.,
Koroliuk V.S., Rosato N. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 80–86.

The biological process of cooperative interaction with equilibrium state is described as a model of binary

statistical experiments with the Wright–Fisher normalization, which describes the concentration of a certain

characteristic. Such a mathematical model is supposed to have a property of persistent regression, which means

that all current elementary transitions depend on the mean concentration of the said scharacteristics in the

previous state. Equilibrium state of the model is expressed in the terms of the regression function given by

a cubic parabola with three real roots. We construct the stochastic approximation of the model by autoregressive

process with normal disturbances. Such an approach was developed for effective and calculable mathematical

description of dynamic concentration for experiment planning, parameter evaluation, and verification of

hypotheses of the mechanisms of action. Refs: 6 titles.

ÓÄÊ 519.21

Ñòàòèñòè÷íå îö³íþâàííÿ â ïðèõîâàí³é ìàðêîâñüê³é ìîäåë³ ³ºðàðõ³÷íî¿ ñòðóêòóðè / Âîéíà Î.À. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 87–103.

Íàâåäåíî ìàòåìàòè÷íó ìîäåëü ³ºðàðõ³÷íî¿ ñòîõàñòè÷íî¿ ñòðóêòóðè ³ ðîçãëÿíóòî ðÿä çàäà÷ ñòàòèñ-
òè÷íîãî îö³íþâàííÿ â óìîâàõ íåïîâíèõ ñïîñòåðåæåíü. Âèêëàäåíî ìåòîä ïîáóäîâè ñïðîìîæíèõ îö³íîê
ïàðàìåòð³â ïðèõîâàíî¿ ìàðêîâñüêî¿ ìîäåë³, çàñíîâàíèé íà âèêîðèñòàíí³ ñòðóêòóðè êîðåëÿö³éíî¿ çàëåæ-
íîñò³ ëàíöþãà Ìàðêîâà. Ïîä³áí³ ìîäåë³ ìàþòü ì³ñöå ó ïðèêëàäíèõ ðîçä³ëàõ òåîð³¿ âèïàäêîâèõ ïðîöåñ³â:
òåîð³¿ ìàñîâîãî îáñëóãîâóâàííÿ, òåîð³¿ óïðàâë³ííÿ çàïàñàìè, òåîð³¿ ðèçèêà òà ³í. Îïèñàíî êîíêðåòí³ ïðè-
êëàäè îö³íþâàííÿ ïàðàìåòð³â äëÿ ìîäåëåé ç ïåðåë³÷åíèõ îáëàñòåé. Á³áë³îãð.: 13 íàçâ.

UDC 519.21

Statistical estimation in a hidden Markov model with hierarchical structure / Voina A.A. // Kibernetika
i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 87–103.

A mathematical model of some stochastic hierarchical structure is presented and several problems of the
statistical estimations in the case of incomplete observations are considered. A method to construct consistent
estimators of parameters for hidden Markov model using the structure of correlation dependence of Markov
chains is explained. Such models often occur in applied fields of stochastic processes theory such as queuing
theory, inventory control theory, risk theory, etc. The paper contains specific examples of parametric estimation
for models in the above-mentioned scientific domains. Refs: 13 titles.

ÓÄÊ 681.391, 681.3, 621.372.397

Ö³ëî÷èñåëüí³ êîñèíóñí³ ïåðåòâîðåííÿ: ìåòîäè ïîáóäîâè íîâèõ øâèäêèõ ïåðåòâîðåíü ïîðÿäêó 8, 16
òà ¿õ çàñòîñóâàííÿ / Ãíàò³â Ë.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 104–121.

Ðîçãëÿíóòî ìàòðè÷í³ ìåòîäè ïîáóäîâè øâèäêèõ ïðîñòèõ ö³ëî÷èñåëüíèõ êîñèíóñíèõ ïåðåòâîðåíü

òèï³â I, II ïîðÿäêó 16 íèçüêî¿ ñêëàäíîñò³. Çàïðîïîíîâàíî íîâèé ï³äõ³ä ³ óçàãàëüíåíèé ìåòîä äëÿ ïîáóäî-

âè ö³ëî÷èñåëüíèõ êîñèíóñíèõ ïåðåòâîðåíü ïîðÿäêó 8 ³ ðîçðîáëåíî ¿õ øâèäê³ àëãîðèòìè áåç âèêîíàííÿ

îïåðàö³¿ ìíîæåííÿ. Ââåäåíî íîâå ö³ëî÷èñåëüíå ñòóï³í÷àòå ïåðåòâîðåííÿ ç³ øâèäêèì àëãîðèòìîì. Çàïðî-

ïîíîâàíî äâà ïåðåòâîðåííÿ, ÿê³ ìàþòü â 1,7–2,9 ðàç³â á³ëüøó øâèäêîä³þ ³ çàáåçïå÷óþòü âèùó ÿê³ñòü ïðè

â³äåîêîäóâàíí³, í³æ ñòàíäàðò Í.265. ²ë.: 8. Òàáë.: 7. Á³áë³îãð.: 21 íàçâà.

UDC 681.391, 681.3, 621.372.397

²nteger cosine transforms: methods to construct new fast transforms of order 8,16 and their applications
/ Hnativ L.O. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 104–121.

Matrix methods to construct simple fast integer order 16 type I, II cosine transforms of low complexity

are considered. The new approach and a generalized method are proposed to construct fast integer order 8

cosine transforms and their fast algorithms without multiplication are developed. A new integer step transform

with fast algorithm is introduced. Two transforms whose speed is 1.7 to 2.9 times greater and which provide

higher quality of video coding than standard H.265 are proposed. Figs: 8. Tabl.: 7. Refs: 21 titles.
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ÓÄÊ 519.21

Ïðî ïîâåä³íêó â ñåðåäíüîìó êâàäðàòè÷íîìó ñèëüíîãî ðîçâ’ÿçêó ë³í³éíîãî íåàâòîíîìíîãî
ñòîõàñòè÷íîãî ð³âíÿííÿ â ÷àñòèííèõ ïîõ³äíèõ ç ìàðêîâñüêèìè ïàðàìåòðàìè / Äîíåöü Í.Ï.,
Þð÷åíêî ².Â., ßñèíñüêèé Â.Ê. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 122–131.

Äëÿ ñòîõàñòè÷íî¿ çàäà÷³ Êîø³ íåàâòîíîìíîãî ñòîõàñòè÷íîãî ð³âíÿííÿ â ÷àñòèííèõ ïîõ³äíèõ,
â ÿêîìó íåïåðåðâíèé ìàðêîâñüêèé ïðîöåñ º ïàðàìåòðîì, äîâåäåíî ³ñíóâàííÿ äðóãîãî ìîìåíòó ñèëüíîãî
ðîçâ’ÿçêó. Îòðèìàíî äîñòàòí³ óìîâè àñèìïòîòè÷íî¿ ñò³éêîñò³ â ñåðåäíüîìó êâàäðàòè÷íîìó çà äîïîìî-
ãîþ ñòîõàñòè÷íî¿ ôóíêö³¿ Ëÿïóíîâà. Á³áë³îãð.: 23 íàçâè.

UDC 519.21

Mean square behavior of the strong solution of a linear non-autonomous stochastic partial differential
equation with Markov parameters / Donez N.P., Yurchenko I.V., Yasynskyy V.K. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 6. — P. 122–131.

The existence of the second moment of the strong solution for the stochastic Cauchy problem for the
non-autonomous stochastic partial differential equation with continuous Markov process as a parameter is
proved. The sufficient conditions are obtained for the asymptotic stability in the mean square with the use of the
Lyapunov function. Refs: 23 titles.

ÓÄÊ 519.8.812.007

Ìàòåìàòè÷í³ ìîäåë³ îö³íêè åíåðãåòè÷íîãî ðåñóðñó ïðè ³íòåíñèâí³é ðîáîò³ ³ éîãî â³äíîâëåííÿ
â ïîñòðîáî÷èé ïåð³îä / Ãàëü÷èíà Í.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. —
Ñ. 132–136.

Çàïðîïîíîâàíî ìàòåìàòè÷íó ìîäåëü, ùî âêëþ÷àº îïèñ äèíàì³êè êîíöåíòðàö³¿ åíåðãåòè÷íî¿ ðå÷î-
âèíè — âóãëåâîä³â â îðãàí³çì³ ëþäèíè, ¿¿ ³íñóë³íîâî¿ ðåãóëÿö³¿, ðîçâèòêó êèñíåâî¿ íåäîñòàòíîñò³ ïðè
³íòåíñèâí³é ðîáîò³ òà ôàðìàêîëîã³÷í³é êîðåêö³¿ ñòàíó îðãàí³çìó. Á³áë³îãð.: 7 íàçâ.

UDC 519.8.812.007

Mathematical models of energy resource assessment in intensive operation and its recovery after opera-
tion / Galchina N.I. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 132–136.

A mathematical model is proposed, which describes concentration dynamics of energy substances:
carbohydrates in a human body, its insulin regulation, oxygen deficiency growth during intensive operation, and
pharmacological correction of the organism. Refs: 7 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 681.31

Îïòèì³çîâàí³ çà øâèäêîä³ºþ ³ òî÷í³ñòþ êîäóâàííÿ ìåòîäè ³ àëãîðèòìè ï³äâèùåííÿ ³íôîðìàö³éíî¿
åôåêòèâíîñò³ ôóíêö³îíóâàííÿ àáîíåíòñüêèõ ñèñòåì áåçïðîâîäîâèõ ìåðåæ / Øåâ÷óê Á.Ì. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 137–151.

Çàïðîïîíîâàíî êîìïëåêñíèé ï³äõ³ä äî îïòèì³çàö³¿ îá÷èñëåíü çàñîáàìè àáîíåíòñüêèõ ñèñòåì áåç-
ïðîâîäîâèõ ìåðåæ â ïðîöåñ³ ðåàë³çàö³¿ îïåðàòèâíèõ ìåòîä³â ³ àëãîðèòì³â ñòèñíåííÿ äàíèõ ç äîïóñòèìè-
ìè âòðàòàìè ³íôîðìàö³¿, ñòèñíåííÿ äàíèõ áåç âòðàò, êðèïòîñò³éêîãî òà çàâàäîñò³éêîãî êîäóâàííÿ äàíèõ,
ôîðìóâàííÿ êîäîâî-ñèãíàëüíèõ ïîñë³äîâíîñòåé ³íòåðâàëüíèõ øóìîïîä³áíèõ ïàêåò³â ³íôîðìàö³¿,
ì³í³ì³çîâàíèõ çà òðèâàë³ñòþ. Ië.: 2. Òàáë.: 3. Á³áë³îãð.: 9 íàçâ.

UDC 681.31

Speed- and coding accuracy-optimal methods and algorithms to increase the information efficiency of the
operation of wireless network user systems / Shevchuk B.M. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 6. — P. 137–151.

The paper proposes an integrated approach to the optimization of computations by user systems of

wireless networks during the implementation of operational methods and algorithms of data compression with

acceptable loss of information, lossless data compression, error-correcting coding and cryptologically stable and

noise-resistant data coding, generation of code- signal sequences of interval noise data packages minimized by

duration. Figs: 2. Tabl.: 3. Refs: 9 titles.

ÓÄÊ 004.91

Òåõíîëîã³ÿ ôîðìóâàííÿ ã³áðèäíèõ äîêóìåíò³â / ²âàíîâ Î.²., Ëîæí³êîâ Ï.Ñ., Ñàìîòóãà Î.ª. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 152–156.

Çàïðîïîíîâàíî òåõíîëîã³þ, ùî äîçâîëÿº ðîçøèðèòè ôóíêö³îíàëüí³ ìîæëèâîñò³ ³ñíóþ÷èõ ñèñòåì

åëåêòðîííîãî äîêóìåíòîîá³ãó çà ðàõóíîê çàáåçïå÷åííÿ ñòâîðåííÿ íåîáìåæåíî¿ ê³ëüêîñò³ ïàïåðîâèõ êîï³é

åëåêòðîííîãî äîêóìåíòà. Êîæíà ïàïåðîâà êîï³ÿ ìîæå âèêîðèñòîâóâàòèñÿ â çâè÷àéíîìó äîêóìåíòîîá³ãó íà

çâè÷àéíèõ ïàïåðîâèõ íîñ³ÿõ ç äîñòîâ³ðíîþ ³íôîðìàö³ºþ. Çàïðîïîíîâàíà òåõíîëîã³ÿ çä³éñíþº íàä³éíèé

çâ’ÿçîê åëåêòðîííîãî äîêóìåíòîîá³ãó ç³ çâè÷àéíèì ïàïåðîâèì äîêóìåíòîîá³ãîì áåç äîäàòêîâèõ âèòðàò íà

ð³çí³ ïîñëóãè. Ðîçãëÿíóòî ïðîöåñ ïåðåâ³ðêè â³ðîã³äíîñò³ ã³áðèäíîãî äîêóìåíòà. Îïèñàíî ïåðåâàãè äàíî¿

òåõíîëîã³¿, íàâåäåíî çîáðàæåííÿ ã³áðèäíîãî äîêóìåíòà. ²ë.: 1. Á³áë³îãð.: 4 íàçâè.

190 ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2014, òîì 50, ¹ 6



UDC 004.91

A technology to form hybrid documents / Ivanov A.I, Lozhnikov P.S., Samotuga A.Ye. // Kibernetika

i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 152–156.

We propose a technology that extend the functionality of the available electronic document management
systems by ensuring the development an unlimited number of paper copies of electronic documents. Herewith,
each paper copy may be used in ordinary document workflow in usual paper form with reliable information.
The technology reliably relates electronic workflow with usual paper workflow without additional costs of
notary services. Hybrid document validation process is also considered. The advantages of this technology are
described and the image of a hybrid document is shown. Fig.: 1. Refs: 4 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.22+004.93’11

Ïåðåòâîðåííÿ âåêòîðíèõ äàíèõ âèïàäêîâèìè á³íàðíèìè ìàòðèöÿìè / Ðà÷êîâñüêèé Ä.À. //

Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 157–166.

Çàïðîïîíîâàíî âèêîðèñòàííÿ á³íàðíî¿ âèïàäêîâî¿ ìàòðèö³ ç åëåìåíòàìè {0,1} äëÿ ïðîåêö³¿ âõ³äíèõ
âåêòîð³â, ùî ìàþòü ôîðìàò ç ïëàâàþ÷îþ êîìîþ, ó âèõ³äí³ âåêòîðè òîãî æ ôîðìàòó, àëå ñêîðî÷åíîþ
ðîçì³ðí³ñòþ. Ïðîàíàë³çîâàíî òî÷í³ñòü îö³íêè ñêàëÿðíîãî òâîðó, åâêë³äîâî¿ â³äñòàí³, íîðìè âõ³äíèõ âåêòîð³â
çà âèõ³äíèìè. Àíàë³òè÷íî òà åêñïåðèìåíòàëüíî ïîêàçàíî, ùî ïîõèáêà îö³íêè äëÿ çàïðîïîíîâàíî¿ âèïàäêîâî¿
ïðîåêö³¿ ìåíøà, í³æ äëÿ òåðíàðíî¿ âèïàäêîâî¿ ìàòðèö³. Á³áë³îãð.: 37 íàçâè.

UDC 004.22+004.93’11

Vector data transformation using random binary matrices / Rachkovskij D.A. // Kibernetika i sistemny

analiz. — 2014. — Vol. 50, N 6. — P. 157–167.

We propose to use a binary random matrix with elements {0,1} to project input vectors of floating point
format to output vectors of the same format but of reduced dimension. We analyze the accuracy of the estimate
of scalar product, Euclidean distance, and the norm of input vectors based on output vectors. We show
analytically and experimentally that the error for the proposed random projection is less than that for the ternary
random matrix. Refs: 37 titles.

ÓÄÊ 681.142

Ìåòîä ï³äâèùåííÿ äîñòîâ³ðíîñò³ êîíòðîëþ äàíèõ, ïðåäñòàâëåíèõ ó ñèñòåì³ çàëèøêîâèõ êëàñ³â /
Êðàñíîáàºâ Â.À., Êîøìàí Ñ.Î., Ìàâð³íà Ì.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —

Òîì 50, ¹ 6. — Ñ. 167–175.

Ðîçðîáëåíî ìåòîä ï³äâèùåííÿ äîñòîâ³ðíîñò³ êîíòðîëþ äàíèõ, ïðåäñòàâëåíèõ ó ñèñòåì³ çàëèøêî-
âèõ êëàñ³â (ÑÇÊ). Ðîçãëÿíóòî âàð³àíòè çàñòîñóâàííÿ çàïðîïîíîâàíîãî ìåòîäó êîíòðîëþ äàíèõ ó ÑÇÊ.
Íàâåäåíî ïðèêëàäè êîíêðåòíîãî âèêîíàííÿ îïåðàö³¿ êîíòðîëþ äàíèõ ó ñèñòåìàõ ïåðåäà÷³ òà îáðîáëåííÿ
äàíèõ, ùî ôóíêö³îíóþòü ó ÑÇÊ. Òàáë.: 3. Á³áë³îãð.: 5 íàçâ.

UDC 681.142

A method to increase the reliability of the verification of data presented in a residue number system /
Krasnobayev V.A., Koshman S.A., Mavrina M.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6.

— P. 167–175.

We develop a method to increase the reliability of the verification of data presented in a residue number
system (RNS). We present alternative applications of the proposed method of data verification in the RNS. We
present the examples of data verification in the data transmission and processing system operating in the RNS.
Tabl.: 3. Refs: 5 titles.

ÓÄÊ 681.3

Ïîð³âíÿííÿ ìîäóëÿðíèõ ÷èñåë òà íàáëèæåíèé ìåòîä éîãî âèêîðèñòàííÿ äëÿ ä³ëåííÿ ÷èñåë
ó ñèñòåì³ çàëèøêîâèõ êëàñ³â / ×åðâÿêîâ Ì.²., Áàáåíêî Ì.Ã., Ëÿõîâ Ï.Î., Ëàâðèíåíêî ².Ì. //

Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 6. — Ñ. 176–186.

Çàïðîïîíîâàíî íîâèé ìåòîä òà àëãîðèòìè ä³ëåííÿ ìîäóëÿðíèõ ÷èñåë, ùî áàçóþòüñÿ íà ïðîöåäóð³
âèêîðèñòàííÿ â³äíîñíèõ âåëè÷èí ä³ëåíîãî ³ ä³ëüíèêà äî ïîâíîãî ä³àïàçîíó ñèñòåìè çàëèøêîâèõ êëàñ³â.
Çà îñíîâó àëãîðèòìó ìîäóëÿðíîãî ä³ëåííÿ âçÿòî åëåìåíòàðí³ îïåðàö³¿ ðåã³ñòðîâîãî çñóâó òà äîäàâàííÿ,
ùî ðîáèòü àëãîðèòì ïðîñòèì ³ øâèäêîä³þ÷èì. Íà äàíèé ÷àñ òàêèé àëãîðèòì ââàæàºòüñÿ íàéøâèäøèì.
Ië.: 1. Á³áë³îãð.: 30 íàçâ.

UDC 681.3

An approximate method for comparing modular numbers and its application for the division of numbers
in residue number system / Chervyakov N.I., Babenko M.G., Lyakhov P.A., Lavrinenko I.N. //

Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 6. — P. 176–186.

The paper presents a new method and algorithms for division of modular numbers, which are based on
the use of relative values of the dividend and the divisor to the full range of the residue number system. The
algorithm of modular division uses the elementary operations of register shift and addition, which makes the
algorithm very simple and the fastest to date. Fig.: 1. Refs: 30 titles.
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