
ÐÅÔÅÐÀÒÈ ABSTRACTS

Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 519.1

Ìåòîä ìîäåëþâàííÿ ñòðóêòóðè âõ³äíèõ äàíèõ òà ï³äêëàñè ðîçâ’ÿçíèõ çàäà÷ êîìá³íàòîðíî¿
îïòèì³çàö³¿ / Äîíåöü Ã.Ï., Ñåðã³ºíêî ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1.
— Ñ. 3–10.

Íà ïðèêëàä³ çàäà÷³ ïðî êîì³âîÿæåðà ðîçãëÿíóòî êëàñ âàæêîðîçâ’ÿçíèõ çàäà÷, ÿê³ ìàþòü
ïîë³íîì³àëüíèé àëãîðèòì ðîçâ’ÿçàííÿ. Äîâåäåíî, ùî öüîìó êëàñó íàëåæàòü çàäà÷³, â ÿêèõ ñïåö³àëüíèì
÷èíîì çìîäåëüîâàíà ñòðóêòóðà âõ³äíèõ äàíèõ. ²ë.: 1. Á³áë³îãð.: 8 íàçâ.

UDC 519.1

Method of initial data structure modeling and subclasses of solvable combinatorial optimization
problems / Donets G.A., Sergienko I.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. —
P. 3–10.

A class of polynomially solvable problems of combinatorial optimization is treated. It is shown that this
class includes certain problems with specially structured initial data. The reasoning is illustrated with the
NP-hard traveling salesman problem. Fig: 1. Refs: 8 titles.

ÓÄÊ 51.681.3

Âåðèô³êàö³ÿ ïðîãðàì: ñòàí, ïðîáëåìè, ðåçóëüòàòè. II / Êðèâèé Ñ.Ë., Ìàêñèìåöü Î.Ì. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 11–20.

Ðîçãëÿíóòî ñó÷àñí³ ìåòîäè âåðèô³êàö³¿ ïðîãðàìíîãî çàáåçïå÷åííÿ ïîñë³äîâíèõ, ôóíêö³îíàëüíèõ,
ïàðàëåëüíèõ òà ðîçïîä³ëåíèõ ñèñòåì. Îñíîâíó óâàãó ïðèä³ëåíî ìåòîäàì âåðèô³êàö³¿ íà îñíîâ³ âëàñòè-
âîñòåé àáñòðàêòíèõ ³íòåðïðåòàö³é, òðàíçèö³éíèõ ñèñòåì, ìåðåæ Ïåòð³. ²ë.: 7. Á³áë³îãð.: 11 íàçâ.

UDC 51.681.3

Program verification: State of the art, problems, and results. II / Kryvyi S.L., Maksymets O.M. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 11–20.

An analytical survey of modern verification methods for sequential functional, reactive, and distributed
systems is presented. The emphasis is on methods based on properties of abstract interpretation, transition
systems, and Petri nets. Figs: 7. Refs: 11 titles.

ÓÄÊ 519.71

Ðîáàñòíà íåéðîåâîëþö³éíà ³äåíòèô³êàö³ÿ íåë³í³éíèõ íåñòàö³îíàðíèõ îá’ºêò³â / Ðóäåíêî Î.Ã.,
Áåçñîíîâ Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 21–36.

Çàïðîïîíîâàíî âèêîðèñòàííÿ íåéðîåâîëþö³éíîãî ï³äõîäó äî ïîáóäîâè ìàòåìàòè÷íèõ ìîäåëåé
íåë³í³éíèõ íåñòàö³îíàðíèõ îá’ºêò³â çà íàÿâíîñò³ íåãàóñ³âñüêèõ çàâàä âèì³ðþâàíü. Ðîçãëÿíóòî çàãàëüíó
ñòðóêòóðó åâîëþö³éíî¿ íåéðîìåðåæ³ ïðÿìîãî ðîçïîâñþäæåííÿ. Ïðîâåäåíî ìîäåëþâàííÿ ð³çíèõ âè-
ïàäê³â íåñòàö³îíàðíîñò³, ÿêå ï³äòâåðäèëî åôåêòèâí³ñòü ï³äõîäó, ùî ðîçâèâàºòüñÿ. ²ë.: 9. Òàáë.: 2.
Á³áë³îãð.: 51 íàçâà.

UDC 519.71

Robust neuroevolutionary identification of nonlinear nonstationary objects / Rudenko O.G.,
Bezsonov O.O. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 21–36.

The neuroevolutionary approach is proposed to construct the mathematical models of nonlinear
nonstationary objects in the presence of non-Gaussian noise. The general structure of an evolutionary
feed-forward neural network is considered. The modeling of the proposed approach for various cases of
nonstationarity is carried out, which proved the efficiency of the approach. Figs: 9. Tabl.: 2. Refs: 51 titles.

ÓÄÊ 004.021:004.312.4

Ïðî ãîìîìîðô³çì êîìïîíåíòíî¿ ìåðåæ³ Ïåòð³ / Ëóê’ÿíîâà Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2014. — Òîì 50, ¹ 1. — Ñ. 36–44.

Ó âèãëÿä³ êîìïîíåíòíî¿ ìåðåæ³ Ïåòð³ (CN-ìåðåæ³) ðîçãëÿíóòî ðåäóêîâàíó ìîäåëü Ïåòð³ ïàðàëåëüíî¿
ðîçïîä³ëåíî¿ ñèñòåìè äëÿ âñòàíîâëåííÿ ñòóïåíÿ àäåêâàòíîñò³ äâîõ ìîäåëåé (äåòàëüíî¿ ìîäåë³ Ïåòð³ N

³ êîìïîíåíòíî¿ ìîäåë³ Ïåòð³ CN) îäí³º¿ ³ ò³º¿ æ äîñë³äæóâàíî¿ ïàðàëåëüíî¿ ðîçïîä³ëåíî¿ ñèñòåìè. Ââî-
äÿòüñÿ ïîíÿòòÿ â³äíîøåííÿ � êîìïîíåíòè ³ îáëàñòåé â³äíîøåííÿ êîìïîíåíòè. Âñòàíîâëåíî ñþð’ºêòèâ-
íèé ãîìîìîðô³çì äîñë³äæóâàíèõ ìîäåëåé N ³ CN òà ³çîìîðô³çì ìåðåæ³ N / � — ôàêòîð-ìîäåë³ N ó
â³äíîøåíí³ � ³ CN-ìåðåæ³. ²ë.: 2. Á³áë³îãð.: 18 íàçâ.

UDC 004.021:004.312.4

On the homomorphism of component Petri net / Lukyanova E.A // Kibernetika i sistemny analiz. — 2014.
— Vol. 50, N 1. — P. 36–44.

We analyze a reduced Petri net model of a parallel distributed system as a component Petri net (CN-net)
to determine the adequacy of two models (a detailed Petri model N and a component Petri model CN) of the
same parallel distributed system under study. The concepts of relation � of a component and relation areas of
components are introduced. The surjective homomorphism of the N and CN models and the isomorphism of
net N / �, factor-model N with respect to the relation �, and CN-net are determined. Figs: 2. Refs: 18 titles.
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ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.6:517.9

Îïòèìàëüíå êåðóâàííÿ ïàðàáîë³÷íîþ ñèñòåìîþ òà ³äåíòèô³êàö³ÿ ¿¿ ïàðàìåòð³â çà â³äîìèìè
òåïëîâèìè ïîòîêàìè / Ñåðã³ºíêî ².Â., Äåéíåêà Â.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 1. — Ñ. 45–67.

Äîñë³äæåíî ïèòàííÿ îïòèìàëüíîãî êåðóâàííÿ äèíàì³÷íèì òåìïåðàòóðíèì ñòàíîì îäíîð³äíî¿ ³ øà-
ðóâàòî¿ ïëàñòèíè (ïàðàáîë³÷íî¿ ñèñòåìè) ïðè îäíî÷àñíîìó ñïîñòåðåæåíí³ çà ¿¿ òåìïåðàòóðîþ òà ïî-
òóæí³ñòþ òåïëîâîãî ïîòîêó íà îêðåìèõ ¿¿ ä³ëÿíêàõ. Îòðèìàíî ÿâí³ âèðàçè ãðàä³ºíò³â ôóíêö³îíàë³â-íå-
â’ÿçîê ïðè îäíî÷àñí³é ³äåíòèô³êàö³¿ äåê³ëüêîõ ïàðàìåòð³â ðîçãëÿíóòî¿ ñèñòåìè. Á³áë³îãð.: 10 íàçâ.

UDC 519.6:517.9

Optimal control of a parabolic system and identification of its parameters for the known heat flows /
Sergienko I.V., Deineka V.S. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 45–67.

The optimal control of the dynamic thermal state of a homogeneous layered plate (parabolic system)
under simultaneous observation of its temperature and heat flow rate on its parts is analyzed. Explicit
expressions are obtained for the gradients of residual functionals for simultaneous identification of several
parameters of the system. Refs: 10 titles.

ÓÄÊ 631.153.3:330.131.7

Ìàòåìàòè÷í³ ìåòîäè îö³íêè ðèçèêó âòðàò óðîæàþ òà éîãî óðàõóâàííÿ ïðè ïëàíóâàíí³ ñòðóêòóðè
ïîñ³âíèõ ïëîù / Ïåïåëÿºâ Â.À., Ãîëîäí³êîâà Í.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 1. — Ñ. 67–77.

Ðîçãëÿíóòî çàäà÷ó îïòèì³çàö³¿ ñòðóêòóðè ïîñ³âíèõ ïëîù ç óðàõóâàííÿì ðèçèêó âòðàò óðîæàþ. Äëÿ
¿¿ ðîçâ’ÿçàííÿ çàïðîïîíîâàíî ìàòåìàòè÷íó ìîäåëü, â îñíîâ³ ÿêî¿ ëåæèòü ï³äõ³ä, ùî âèêîðèñòîâóºòüñÿ
â òåîð³¿ ïîðòôåëüíî¿ îïòèì³çàö³¿. Éîãî ñóòü ïîëÿãàº ó òîìó, ùîá ìàêñèì³çóâàòè ñåðåäí³é î÷³êóâàíèé ðå-
çóëüòàò ïðè îáìåæåííÿõ íà ðèçèê âòðàò. Íàâåäåíî àíàë³ç îïòèìàëüíèõ ðîçâ’ÿçê³â ö³º¿ çàäà÷³, îòðèìàíèõ
ç âèêîðèñòàííÿì ñòàòèñòè÷íèõ äàíèõ. ²ë.: 2 Òàáë.: 1. Á³áë³îãð.: 7 íàçâ.

UDC 631.153.3:330.131.7

Mathematical methods for the risk assessment of crop losses and its use in planning the structure of sown areas
/ Pepelyaev V.A., Golodnikova N.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 67–77.

The authors consider the problem of optimizing the structure of sown areas, taking into account the risk
of crop losses. To solve the problem, we suggest a mathematical model, which is based on the approach used in
portfolio optimization theory. It is to maximize the average expected outcome under the constraints on the risk
of loss. The optimal solutions obtained by using statistical data are analyzed. Figs: 2. Tabl.: 1. Refs: 7 titles.

ÓÄÊ 519.8–612.007

²ãðîâ³ ìîäåë³ ðåãóëÿö³¿ îñíîâíèõ ôóíêö³îíàëüíèõ ñèñòåì îðãàí³çìó òà ¿õ àíàë³ç. I / Ãàëü÷èíà Í.².,
Îíîï÷óê Þ.Ì., Ïîðòíè÷åíêî Â.²., Ñåì÷èê Ò.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 1. — Ñ. 77–92.

Çàïðîïîíîâàíî òà îá´ðóíòîâàíî ìàòåìàòè÷í³ ìîäåë³ ìåõàí³çì³â îïòèìàëüíî¿ ðåãóëÿö³¿ äèíàì³÷íèõ
ïðîöåñ³â, ùî ìàþòü ì³ñöå ó ôóíêö³îíàëüíèõ ñèñòåìàõ äèõàííÿ, êðîâîîá³ãó, åðèòðîïîåçó ³ òåïëîîáì³íó,
íà îñíîâ³ ðîçâ’ÿçêó áàãàòîêðèòåð³àëüíèõ çàäà÷ îïòèì³çàö³¿. Ðîçãëÿíóòî ìåõàí³çìè âíóòð³øíüîñèñòåìíî¿
òà ì³æñèñòåìíî¿ âçàºìîä³¿ ïðè æèòòºä³ÿëüíîñò³ îðãàí³çìó â óìîâàõ âèñîêîã³ð’ÿ òà ³íòåíñèâíî¿ ðîáîòè.
²ë.: 11. Òàáë. 2. Á³áë³îãð.: 14 íàçâ.

UDC 519.8–612.007

Game models for the control of the main body functional systems and their analysis / Galchyna N.I.,
Onopchuk Iu.N., Siemchyk T.A. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 77–92.

The authors propose and validate the mathematical models for the optimal control of dynamic processes
in the functional systems of breathing, blood flow, erythropoesis, and heat exchange based on the solution of
multiobjective optimization problems. The intra- and intersystem interactions are analyzed for a body in
highland and strenuous physical activity. Figs: 11. Tabl.: 2. Refs: 14 titles.

ÓÄÊ 517.954:532.546

Äðîáîâî-äèôåðåíö³àëüí³ ìàòåìàòè÷í³ ìîäåë³ äèíàì³êè íåð³âíîâàæíèõ ãåîì³ãðàö³éíèõ ïðîöåñ³â
³ çàäà÷³ ç íåëîêàëüíèìè ãðàíè÷íèìè óìîâàìè / Áóëàâàöüêèé Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 93–101.

Íàâåäåíî àíàë³òè÷í³ ðîçâ’ÿçêè êðàéîâèõ çàäà÷ ç íåëîêàëüíèìè ãðàíè÷íèìè óìîâàìè äëÿ äâîõ äðî-
áîâî-äèôåðåíö³àëüíèõ ìàòåìàòè÷íèõ ìîäåëåé äèíàì³êè íåð³âíîâàæíîãî ó ÷àñ³ ãåîì³ãðàö³éíîãî ïðîöåñó.
Ðîçãëÿíóòî ìîäåë³, ùî áàçóþòüñÿ íà ð³âíÿííÿõ ç ïîõ³äíèìè äðîáîâîãî ïîðÿäêó Êàïóòî ³ Õ³ëüôåðà.
Á³áë³îãð.: 28 íàçâ.

UDC 517.954:532.546

Fractional differential mathematical models of the dynamics of non-equilibrium geomigration processes
and problems with nonlocal boundary conditions / Bulavatsky V.M. // Kibernetika i sistemny analiz. —
2014. — Vol. 50, N 1. — P. 93–101.

The analytical solutions of boundary-value problems with nonlocal boundary conditions are presented for two
fractional differential mathematical models of the dynamics of a geomigration process non-equilibrium in time. The
models based on the equations with Caputo and Hilfer’s derivatives of fractional order is considered. Refs: 28 titles.
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ÓÄÊ 517.957

Îö³íêè õàðàêòåðèñòèê òî÷íîñò³ òà îá÷èñëþâàëüíî¿ ñêëàäíîñò³ íàáëèæåíèõ ìåòîä³â ãëîáàëüíî¿
îïòèì³çàö³¿ íåë³í³éíèõ ôóíêö³îíàë³â / Áàáè÷ Ì.Ä., Ãåöêî Î.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2014. — Òîì 50, ¹ 1. — Ñ. 102–110.

Ðîçãëÿíóòo ïèòàííÿ îö³íîê õàðàêòåðèñòèê òî÷íîñò³ ³ îá÷èñëþâàëüíî¿ ñêëàäíîñò³ êîìá³íîâàíîãî
�s-àëãîðèòìó â³äîêðåìëåííÿ âñ³õ ðîçâ’ÿçê³â â çàäàí³é îáìåæåí³é îáëàñò³ òà ¿õ ³òåðàö³éíîãî óòî÷íåííÿ äî
çàäàíî¿ òî÷íîñò³ ïðè íàáëèæåíîìó ÷èñåëüíîìó ðîçâ’ÿçóâàíí³ áàãàòîåêñòðåìàëüíèõ çàäà÷ ãëîáàëüíî¿
îïòèì³çàö³¿ äâ³÷³ íåïåðåðâíî äèôåðåíö³éîâíèõ ôóíêö³îíàë³â. Á³áë³îãð.: 11 íàçâ.

UDC 517.957

Estimating the characreristics of the accuracy and computational complexity in approximate methods
of global optimization of nonlinear functionals / Babich M.D., Getsko A.M. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 1. — P. 102–110.

We consider the estimation of the accuracy and computational complexity of a combined �s-algorithm of
the separation of all solutions in a given bounded domain and their iterative correction up to the required
accuracy in the approximate computational solvution of multiextremum problems of global optimization of
twice continuously differentiable functionals. Refs: 11 titles.

ÓÄÊ 517.958+517.977.5

Çàäà÷à êåðîâàíîñòi äëÿ ðiâíÿííÿ ñòðóíè ³ç çîâíiøíiì íàâàíòàæåííÿì ç âèêîðèñòàííÿì àòîìàðíèõ
ôóíêöié / Äîí÷èê ª.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 111–124.

Îòðèìàíî íåîáõiäíi òà äîñòàòíi óìîâè íàáëèæåíî¿ êåðîâàíîñò³ òà 0-êåðîâàíîñòi àòîìàðíèìè ôóíê-
öiÿìè äëÿ ðiâíÿííÿ ñòðóíè, êåðîâàíîãî çîâíiøíiì íàâàíòàæåííÿì, íà ïðÿìîêóòí³é îáëàñò³. Ôóíêöiÿ
çîâíiøíüîãî íàâàíòàæåííÿ ïðåäñòàâëåíà ÿê ñêàëÿðíèé äîáóòîê àòîìàðíèõ ôóíêöié òà áåçïîñåðåäíüî ñà-
ìèõ êåðóâàíü. Êåðóâàííÿ, ùî ðîçâ’ÿçóþòü öi çàäà÷i, çíàéäåíî â ÿâíîìó âèãëÿäi. Á³áë³îãð.: 13 íàçâ.

UDC 517.958+517.977.5

Controllability problem for the string equation with external load with the use of atomic functions /
Donchik Ye.M. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 111–124.

The necessary and sufficient conditions for the approximate controllability and null-controllability by
atomic functions are obtained for the string equation controlled by an external load on a recangular domain. The
function of external load is presented as a scalar product of atomic functions and controls. The controls that
solve these problems are found explicitly. Refs: 13 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 681.3

Ðîçï³çíàâàííÿ âòîðèííî¿ ñòðóêòóðè ÄÍÊ íå÷³òêèìè ñèñòåìàìè ëîã³÷íîãî âèâåäåííÿ / Ñåðã³ºíêî ².Â.,
Ïðîâîòàð Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 125–130.

Ðîçãëÿíóòî ïèòàííÿ ïîáóäîâè íå÷³òêèõ ñèñòåì ëîã³÷íîãî âèâåäåííÿì äëÿ ðîçï³çíàâàííÿ âòîðèííî¿
ñòðóêòóðè ÄÍÊ. Íàâåäåíî ïðèêëàä ïåðåäáà÷åííÿ ñòðóêòóðè öåíòðàëüíîãî çàëèøêó á³ëêà MutS ÿê âèõî-
äó íå÷³òêî¿ ñèñòåìè ç ïðîöåäóðîþ ëîã³÷íîãî âèâåäåííÿ Ìàìäàí³. ²ë.: 2. Á³áë³îãð.: 4 íàçâè.

UDC 681.3

Recognition of DNA secondary structure by fuzzy inference systems / Sergienko I.V., Provotar O.Î. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 125–130.

The construction of fuzzy inference systems to recognize the secondary structure of DNA is discussed.
An example of predicting the structure of the remaining protein MutS as an output of a fuzzy system with
Mamdani’s inference procedure is presented. Figs: 2. Refs: 4 titles.

ÓÄÊ 004.9

Ìåòîä óçàãàëüíåíèõ ãðàìàòè÷íèõ êîíñòðóêö³é äëÿ àâòîìàòèçîâàíîãî ïåðåêëàäó òåêñòîâî¿
³íôîðìàö³¿ ó æåñòîâ³ àíàëîãè / Êðàê Þ.Â., Áàðìàê Î.Â., Ðîìàíèøèí Ñ.Î. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 130–138.

Îïèñàíî ï³äõ³ä äî ðîçâ’ÿçàííÿ ïðîáëåìè ïåðåêëàäó ç âåðáàëüíî¿ íà æåñòîâó ìîâó ãëóõèõ ëþäåé.
Äëÿ çàáåçïå÷åííÿ ïåðåêëàäó ïîáóäîâàíî óçàãàëüíåí³ ãðàìàòè÷í³ êîíñòðóêö³¿ íà îñíîâ³ êîðïóñó ðå÷åíü,
ùî âèêîðèñòîâóþòüñÿ ëþäüìè ç âàäàìè ñëóõó ïðè çâè÷àéíîìó ñï³ëêóâàíí³. Ðîçãëÿíóòî ïðàêòè÷íó
ðåàë³çàö³þ ³íôîëîã³÷íèõ ìîäåëåé äëÿ ñëîâíèê³â ôëåêòèâíî¿ òà æåñòîâî¿ ìîâ äëÿ ðîáîòè ç äàíèìè êîí-
ñòðóêö³ÿìè òà àëãîðèòì ïåðåêëàäó. Åêñïåðèìåíòàëüíî ï³äòâåðäæåíî åôåêòèâí³ñòü çàïðîïîíîâàíîãî
ï³äõîäó íà áàç³ óêðà¿íñüêî¿ ìîâè. ²ë.: 4. Òàáë. 1. Á³áë³îãð.: 14 íàçâ.

UDC 004.9

Method of generalized grammatical constructions for automated translation of text information to
gesture prototypes / Krak Iu.V., Barmak O.V., Romanyshyn S.O. // Kibernetika i sistemny analiz. — 2014.
— Vol. 50, N 1. — P. 130–138.

An approach to solving the problem of translation of verbal languages to sign languages is described.
Generalized grammatical constructions are built based on sentence corpus used by deaf people in regular
communication. Practical realization of infological models of inflected and sign languages is described.
A translation algorithm is developed. The experimental confirmation of the approach is described based on the
Ukrainian language. Figs: 4. Tabl.: 1. Refs: 14 titles.
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ÓÄÊ 519.9:681.3

Ìàòåìàòè÷íå çàáåçïå÷åííÿ äëÿ äîñë³äæåííÿ ñòàí³â ñêëàäíèõ ñèñòåì â óìîâàõ íåâèçíà÷åíîñò³ íà
îñíîâ³ íå÷³òêèõ ìåðåæíèõ ìîäåëåé äîâ³ðè / Ïàðàñþê ².Ì., Êîñòóêåâè÷ Ô.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 138–150.

Çàïðîïîíîâàíî îñíîâè ìàòåìàòè÷íîãî çàáåçïå÷åííÿ äëÿ äîñë³äæåííÿ ñòàí³â ñêëàäíèõ ñèñòåì ìå-
òîäàìè éìîâ³ðí³ñíîãî âèâåäåííÿ íà áàç³ íå÷³òêèõ ìåðåæíèõ ìîäåëåé äîâ³ðè òà ¿õ ðîçøèðåíü. Ââåäåíî
ïîíÿòòÿ íå÷³òêèõ ïîòåíö³àë³â òà îïåðàö³é íàä íèìè, ðîçðîáëåíî ìàòåìàòè÷íèé àïàðàò äâîåòàïíîãî òî÷-
íîãî éìîâ³ðí³ñíîãî âèâåäåííÿ, ïðîöåäóðó îö³íþâàííÿ òà ïðîãíîçóâàííÿ ñòàí³â äîñë³äæóâàíî¿ ñèñòåìè,
îïèñàíî àðõ³òåêòóðí³ àñïåêòè êîìï’þòåðíî¿ ðåàë³çàö³¿ â³äïîâ³äíî¿ ³íôîðìàö³éíî¿ òåõíîëîã³¿. ²ë.: 3.
Òàáë.:1. Á³áë³îãð.:16 íàçâ.

UDC 519.9:681.3

The software to analyze the states of complex systems under uncertainty based on belief fuzzy network
models / Parasyuk I.Ì., Kostukevich F.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. —
P. 138–150.

We propose the fundamentals of the software for the analysis of states of complex systems by
probabilistic inference methods based on belief fuzzy network models and their extensions. We introduce the
concepts of fuzzy potentials and operations over them, develop mathematical tools of two-phase exact
probabilistic inference and the procedure for evaluating and predicting the states of the system under study, and
describe the architectural aspects of the computer implementation of the relevant information technology.
Figs: 3. Tabl.:1. Refs: 16 titles.

ÓÄÊ 519.683

Ïåðåòâîðåííÿ àëãîðèòì³â, çàïèñàíèõ ó âèãëÿä³ êîìïîçèö³éíèõ ñõåì / Àêóëîâñüêèé Â.Ã.,
Äîðîøåíêî À.Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 151–159.

Ðîçãëÿíóòî âëàñòèâîñò³ äàíèõ, ùî ñïåöèô³êóþòüñÿ ó êîìïîçèö³éíèõ ñõåìàõ àëãîðèòì³â, çîêðåìà
ò³, ùî óòâîðþþòü ³íôîðìàö³éí³ çâ’ÿçêè ì³æ Ä-îïåðàòîðàìè, ùî âõîäÿòü ó êîìïîçèö³éí³ ñõåìè. Ïîêàçàíî
ìîæëèâ³ñòü ïåðåòâîðåííÿ ÿê êîìïîçèö³éíèõ ñõåì, ùî îïèñóþòü ôðàãìåíòè àëãîðèòìó, òàê ³ âñüîãî àëãî-
ðèòìó øëÿõîì ïåðåì³ùåííÿ Ä-îïåðàòîð³â â íèõ. Á³áë³îãð.: 11 íàçâ.

UDC 519.683

Òransformation of algorithms written as composition schemes / Akulovskiy V.G., Doroshenko A.E. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 151–159.

The authors consider the properties of data specified in composition schemes of algorithms, in particular,
the properties of data that form information links between D-operators appearing in composition schemes. It is
shown that both composition schemes describing fragments of the algorithm and the algorithm as a whole can
be transformed by moving D-operators in them. Refs: 11 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004

Ôàçà õâèëüîâî¿ ôóíêö³¿ êâàíòîâîãî á³òà ÿê ðåñóðñ äëÿ çáåð³ãàííÿ ³ ïåðåäà÷³ ³íôîðìàö³¿ /
Âîéòîâè÷ ².Ä., Ïàñòóõ Î.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 160–167.

Ðîçãëÿíóòî ôàçó õâèëüîâî¿ ôóíêö³¿ êâàíòîâîãî á³òà ÿê ðåñóðñ äëÿ çáåð³ãàííÿ ³ ïåðåäà÷³ êëàñè÷íî¿
³íôîðìàö³¿. ßê³ñíî îö³íåíî åôåêòèâí³ñòü òàêîãî ðåñóðñó. Ðîçãëÿíóòî âèêîðèñòàííÿ äàíîãî ðåñóðñó äëÿ
ïåðåäà÷³ êëàñè÷íî¿ ³íôîðìàö³¿ ïî êâàíòîâîìó êàíàëó çâ’ÿçêó çà äîïîìîãîþ òåõíîëîã³¿ êâàíòîâî¿
òåëåïîðòàö³¿. ²ë.: 1. Á³áë³îãð.: 13 íàçâ.

UDC 004

Qubit wavefunction phase as a resource to store and transfer information / Voitovych I.D., Pastukh O.A.
// Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 1. — P. 160–167.

The qubit wavefunction phase as a resource to store and transfer classical information is considered. The
qualitative evaluation of the resource’s effectiveness is proposed. The application of the resource to transfer
classical information via a quantum communication channel by means of quantum teleportation technology is
considered. Fig.: 1. Refs: 13 titles.

ÓÄÊ 519.16,519.17

Ðåêîíñòðóêö³ÿ ñë³â çà ê³íöåâîþ ìóëüòèìíîæèíîþ ïiäñëiâ ó ã³ïîòåç³ çì³ùåííÿ 1.
I. Ðåêîíñòðóêöiÿ áåç çàáîðîí / Ñìåòàíií Þ.Ã., Óëüÿíîâ Ì.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2014. — Òîì 50, ¹ 1. — Ñ. 168–177.

Ðîçãëÿíóòî çàäà÷ó ðåêîíñòðóêöi¿ ñëiâ çà çàäàíîþ ìíîæèíîþ ïiäñëiâ ó ã³ïîòåç³, ùî öÿ ìíîæèíà ïî-
ðîäæåíà çì³ùåííÿì â³êíà ô³êñîâàíî¿ äîâæèíè óçäîâæ íåâ³äîìîãî ñëîâà ç³ çìiùåííÿì 1. Çàïðîïîíîâàíî
ðîçâ’ÿçàííÿ äëÿ çàäà÷³ ðåêîíñòðóêö³¿ ñë³â áåç çàáîðîíåíîãî ï³äñëîâà, ÿêå ´ðóíòóºòüñÿ íà ïîøóêó åéëåðî-
âèõ øëÿõiâ ÷è öèêëiâ ó ìóëüòèîðãðàôi äå Áðåéíà øëÿõîì ñèìâîë³÷íîãî ìíîæåííÿ ìàòðèöü cóì³æíîñò³ ³ç
çàñòîñóâàííÿì ñïåö³àëüíèõ îïåðàö³é ìíîæåííÿ òà äîäàâàííÿ ³ìåí äóã. Ðîçãëÿíóòî îñîáëèâîñò³ çàäà÷i òà
ìåòîä ¿¿ ðîçâ’ÿçàííÿ, ùî äîçâîëÿº çíàéòè ÿê ÷èñëî ðåêîíñòðóêö³é, òàê ³ ðåêîíñòðóéîâàí³ ñëîâà. ²ë.: 1.
Á³áë³îãð.: 25 íàçâ.
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UDC 519.16,519.17

Reconstruction of words given a finite set of its subwords under the hypothesis of unit shift 1.
I. Reconstruction without forbidden words / Smetanin Y.G., Ulyanov M.V. // Kibernetika i sistemny analiz.
— 2014. — Vol. 50, N 1. — P. 168–177.

The problem of reconstruction of words given a set of its subwords is considered. It is assumed that the
set is generated by unit shifts of a fixed window along the unknown word. For the problem without restrictions
on the unknown word, a method of reconstruction is proposed based on the search of Euler paths or Euler
cycles in the de Bruijn multidigraph. The search is based on symbolic multiplication of the adjacency matrices
with specific operations of multiplication and addition of edge names. The method gives both the number of
reconstructions and reconstructed words. Fig.: 1. Refs: 25 titles.

ÓÄÊ 681.518:004.93.1

²íôîðìàö³éíî-åêñòðåìàëüíèé àëãîðèòì íàâ÷àííÿ ñèñòåìè ðîçï³çíàâàííÿ ìîðôîëîã³÷íèõ
çîáðàæåíü ïðè ä³àãíîñòóâàíí³ îíêîëîã³÷íèõ ïàòîëîã³é / Äîâáèø À.Ñ., Ðóäåíêî Ì.Ñ. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 1. — Ñ. 178–184.

Ðîçãëÿíóòî îïòèì³çàö³þ íàáîðó ãðàäàö³é ÿñêðàâîñò³ ï³êñåë³â çîáðàæåíü ìîðôîëîã³¿ òêàíèí
ïàö³ºíò³â, îäåðæàíèõ ïðè ä³àãíîñòóâàíí³ îíêîïàòîëîã³é. Äîñë³äæåíî âïëèâ íàáîðó ãðàäàö³é ÿñêðàâîñò³
ï³êñåë³â íà ôóíêö³îíàëüíó åôåêòèâí³ñòü íàâ÷àííÿ ñèñòåìè ðîçï³çíàâàííÿ çîáðàæåíü îíêîëîã³÷íèõ çà-
õâîðþâàíü. Çà ðåçóëüòàòàìè äîñë³äæåííÿ âèÿâëåíî, ùî çì³íà íàáîðó ÿñêðàâîñò³ ï³êñåë³â ðåöåïòîðíîãî
ïîëÿ çá³ëüøóº çíà÷åííÿ êðèòåð³þ ôóíêö³îíàëüíî¿ åôåêòèâíîñò³ ³, ÿê ðåçóëüòàò, äîñòîâ³ðí³ñòü ðîç-
ï³çíàâàííÿ. ²ë.: 5. Á³áë³îãð.: 8 íàçâ.

UDC 681.518:004.93.1

²nformation-extreme learning algorithm for the system of recognition of morphological images at
diagnosing cancer pathology / Dovbysh A.S., Rudenko M.S. // Kibernetika i sistemny analiz. — 2014. —
Vol. 50, N 1. — P. 178–184.

The paper considers the optimization of a set of brightness gradations for pixel images of tissue
morphology in patients with oncological pathology. The influence of the set of pixel brightness gradations on
the functional performance of the training system of cancer image recognition is analyzed. The analysis
revealed that the modified set of brightness of pixels of the receptive field increases the value of the criterion of
functional efficiency and, as a result, the reliability of the recognition. Figs: 5. Refs: 8 titles.
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