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ÓÄÊ 519.686.2

Ãåíåðàö³ÿ ñèìâîëüíèõ òðàñ ó ñèñòåì³ ³íåðö³éíîãî ìîäåëþâàííÿ / Ëåòè÷åâñüêèé Î.À.,
Ëåòè÷åâñüêèé Î.Î., Ïåñ÷àíåíêî Â.Ñ., Ãóáà À.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 1. — Ñ. 7–19.

Îïèñàíî íîâèé ãåíåðàòîð ñèìâîëüíèõ òðàñ, ðîçðîáëåíèé äëÿ îñòàííüî¿ âåðñ³¿ ñèñòåìè ³íñåðö³éíî-
ãî ìîäåëþâàííÿ. Îñíîâíèìè õàðàêòåðèñòèêàìè öüîãî ãåíåðàòîðà º âèêîðèñòàííÿ ãðàô³÷íîãî ïðåäñòàâ-
ëåííÿ îïèñó áàãàòîð³âíåâèõ ìîäåëåé, ïîä³ë ëîêàëüíèõ îïèñ³â ³ â³äíîñèíè ñë³äóâàííÿ, ìîæëèâ³ñòü íà-
ñòðîþâàííÿ íà ð³çí³ ñòðàòåã³¿ ïîøóêó. ²ë.: 3. Á³áë³îãð.: 25 íàçâ.

UDC 519.686.2

Generation of symbolic traces in insertion modeling system / Letichevsky A.A., Letychevskyi O.O.,
Peschanenko V.S., Huba A.À. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 7–19.

The paper describes a new generator of symbolic traces, which is designed for the latest version of
insertion modeling system. The main characteristics of the generator is the use of graphic representations of the
description of multilevel models, division of local descriptions and consequence relation, the possibility of
configuration to different search strategies, and application of a new predicate transformer, which admits
generality quantifiers with relaxed constraints with respect to the previous versions. Figs: 3. Refs: 25 titles.

ÓÄÊ 519.854

Êîìàíäè àëãîðèòì³â ãëîáàëüíîãî ð³âíîâàæíîãî ïîøóêó äëÿ ïàðàëåëüíîãî ðîçâ’ÿçàííÿ çàäà÷³ ïðî
ìàêñèìàëüíèé çâàæåíèé ðîçð³ç ãðàôà / Øèëî Â.Ï., Ãëîâåð Ô., Ñåðã³ºíêî ².Â. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 20–29.

Äîñë³äæåíî îáì³í ³íôîðìàö³ºþ ì³æ îïòèì³çàö³éíèìè àëãîðèòìàìè, ïðàöþþ÷èìè ïàðàëåëüíî íàä
îäí³ºþ çàäà÷åþ. Âèâ÷àëàñü çàäà÷à ïðî ìàêñèìàëüíèé çâàæåíèé ðîçð³ç ãðàôà (WMAXCUT) ³ ïîð³âíÿííÿ
ð³çíèõ ñòðàòåã³é âçàºìîä³¿ ì³æ êîìàíäàìè àëãîðèòì³â GES. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî îáì³í
³íôîðìàö³ºþ ì³æ àëãîðèòìàìè, ïðàöþþ÷èìè ïàðàëåëüíî, º ïåðñïåêòèâíèì íàïðÿìîì äîñë³äæåííÿ. ²ë.: 4.
Òàáë.: 3. Á³áë³îãð.: 21 íàçâà.

UDC 519.854

Teams of global equilibrium search algorithms to solve weighted maximum cut problem in parallel /
Shylo V.P., Glover F., Sergienko I.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 20–29.

In the paper, we investigate the communication between optimization algorithms running in parallel. In
particular, we focus on the weighted maximum cut (WMAXCUT) problem and compare different
communication strategies between teams of GES algorithms running in parallel. The results testify that the
communication between algorithms running in parallel is a promising research direction. Figs: 4. Tabl.: 3.
Refs: 21 titles.

ÓÄÊ 004.93

²íôîðìàö³éíà òåõíîëîã³ÿ àíàë³çó ì³ì³÷íèõ ïðîÿâ³â åìîö³éíèõ ñòàí³â ëþäèíè / Êðèâîíîñ Þ.Ã.,
Êðàê Þ.Â., Áàðìàê Î.Â., Òåðíîâ À.Ñ., Êóçíºöîâ Â.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 1. — Ñ. 30–39.

Íàâåäåíî ³íôîðìàö³éíó òåõíîëîã³þ, çà äîïîìîãîþ ÿêî¿ ïðîâåäåíî àíàë³ç ì³ì³÷íèõ ïðîÿâ³â
åìîö³éíèõ ñòàí³â ëþäèíè. Âèÿâëåíî ä³ëÿíêè îáëè÷÷ÿ, ì³ì³÷í³ çì³íè ÿêèõ º îñîáëèâîñòÿìè äëÿ ìîäåëþ-
âàííÿ òà ðîçï³çíàâàííÿ â³çóàëüíèõ ïðîÿâ³â åìîö³éíèõ ñòàí³â. Âèçíà÷åíî 11 ì³ì³÷íèõ ïðîÿâ³â åìîö³éíèõ
ñòàí³â, êîìá³íàö³¿ ÿêèõ îïèñóþòü â³çóàëüí³ ïðîÿâè åìîö³é. Ïîð³âíÿëüíèé àíàë³ç îòðèìàíèõ øëÿõîì çà-
ñòîñóâàííÿ ³íôîðìàö³éíî¿ òåõíîëîã³¿ ðåçóëüòàò³â ì³ì³÷íèõ ïðîÿâ³â åìîö³é ç ðåçóëüòàòàìè, îòðèìàíèìè
åêñïåðòíèì øëÿõîì, ïîêàçàâ ìàéæå ñóö³ëüíèé çá³ã. ²ë.: 6. Òàáë.: 3. Á³áë³îãð.: 15 íàçâ.

UDC 004.93

Information technology for the analysis of mimic expressions of human emotional states //
Kryvonos Iu.G., Krak Iu.V., Barmak O.V., Ternov A.S., Kuznetsov V.O. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 30–39.

We represent an information technology to analyze facial expressions of human emotional states. We
reveal facial areas whose mimic changes are characteristic to model and recognize visual manifestations of
emotional states. We identify 11 mimic expressions of emotional states whose combinations describe visual
displays of emotions. The results obtained by the proposed information technology almost coincide with the
results obtained by experts. Figs: 6. Tabl.: 3. Refs: 15 titles.

ÓÄÊ 004.8

Íå÷³òê³ îá’ºêòíî-îð³ºíòîâàí³ äèíàì³÷í³ ìåðåæ³. I / Òåðëåöüêèé Ä.Î., Ïðîâîòàð Î.I. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 40–47.

Îïèñàíî êîíöåïö³þ íå÷³òêèõ îá’ºêò³â ³ êëàñ³â íå÷³òêèõ îá’ºêò³â, ÿê³ äîçâîëÿþòü ñòðóêòóðîâàíî
ïðåäñòàâëÿòè çíàííÿ ïðî íå÷³òê³, ðîçìèò³ àáî ÷àñòêîâî-âèçíà÷åí³ îá’ºêòè òà ¿õ êëàñè. Çàïðîïîíîâàíî
îïåðàö³¿ íàä òàêèìè îá’ºêòàìè ³ êëàñàìè îá’ºêò³â, çà äîïîìîãîþ ÿêèõ ìîæíà îòðèìóâàòè ìíîæèíè ³ íîâ³
êëàñè íå÷³òêèõ îá’ºêò³â, à òàêîæ ìîäåëþâàòè ïðîöåñè çì³íè ñòðóêòóðè îá’ºêò³â ï³ä âïëèâîì ñòîðîíí³õ
÷èííèê³â. Á³áë³îãð.: 7 íàçâ.
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UDC 004.8

Fuzzy object-oriented dynamic sets. I / Terletskyi D.A., Provotar A.I. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 1. — P. 40–47.

We describe the concepts of fuzzy objects and their classes, which allow a structural representation of the
knowledge about fuzzy and partially-defined objects and their classes. We also propose the operations on such
objects and classes, which allow us to obtain sets and new classes of fuzzy objects and to model variations in
objects structure caused by external factors. Refs: 7 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.217.2

Âèêîðèñòàííÿ EM-àëãîðèòìó äëÿ êëàñèô³êàö³¿ ãåí³â / Ñåðã³ºíêî ².Â., Ãóïàë À.Ì.,
Îñòðîâñüêèé Î.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 48–58.

Ðîçãëÿíóòî EM-àëãîðèòì äëÿ çàäà÷³ ïîä³ëó ñóì³øåé éìîâ³ðí³ñíèõ ðîçïîä³ë³â, ÿê³ îïèñóþòüñÿ ëàíöþæ-
êàìè Ìàðêîâà, òà ïîâ’ÿçàíó ç íåþ ïðîáëåìó ìàêñèì³çàö³¿ çâàæåíî¿ ïðàâäîïîä³áíîñò³. Çàïðîïîíîâàíî äî-
ïîì³æí³ àëãîðèòìè äëÿ âèáîðó ïî÷àòêîâîãî íàáëèæåííÿ òà îïòèìàëüíîãî ÷èñëà êîìïîíåíò³â ñóì³ø³, à òàêîæ
ìåòîä àïðîêñèìàö³¿ ñóì³ø³ ðîçïîä³ë³â íà îñíîâ³ â³äîìèõ äàíèõ ç âèêîðèñòàííÿì ìåòîäó îïîðíèõ âåêòîð³â.
Îòðèìàí³ ðåçóëüòàòè çàñòîñîâàíî äî çàäà÷³ êëàñèô³êàö³¿ ôðàãìåíò³â ãåí³â. ²ë.: 3. Òàáë.: 3. Á³áë³îãð.: 11 íàçâ.

UDC 519.217.2

EM algorithm for gene classification / Sergienko I.V., Gupal A.M., Ostrovskiy A.V. // Kibernetika i
sistemny analiz. — 2015. — Vol. 51, N 1. — P. 48–58.

The EM algorithm is considered for the problem of separating probability distribution mixtures with

components described by Markov chains, together with the related weighted log likelihood maximization

problem. Auxiliary algorithms to select initial approximation and optimal mixture size are proposed, as well as

a method for approximating the mixture with given data using support vector machines. The results are applied

to boost the quality of gene fragment classifiers. Figs: 3. Tabl.: 3. Refs: 11 titles.

ÓÄÊ 519.572

Ïðî äâîöèêë³÷íó ñèñòåìó îáñëóãîâóâàííÿ / Êîâàëåíêî ².Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2015. — Òîì 51, ¹ 1. — Ñ. 59–64.

Ë. Ëàêàòîø ââ³â äî ðîçãëÿäó ñèñòåìó îáñëóãîâóâàííÿ, â ÿê³é ÷àñ î÷³êóâàííÿ V âèìîãè çá³ëüøóºòüñÿ

äî âåëè÷èíè, êðàòíî¿ T. Öÿ ìîäåëü óìîòèâîâàíà ïðîáëåìàìè àâ³àö³¿: T ³íòåðïðåòóºòüñÿ ÿê ÷àñ îáõîäó ë³òà-

êîì êîëà ó âèïàäêó çàéíÿòîñò³ ñìóãè äëÿ çëüîòó ³ ïîñàäêè. Ó äàí³é ñòàòò³ âèâ÷àºòüñÿ ñèñòåìà îáñëóãîâó-

âàííÿ, â ÿê³é V çðîñòàº äî âåëè÷èíè T x T y1 2� , äå T1 ³ T2 — çàäàí³ ÷èñëà (òåðì³íè ÷àñó îáõîäó äâîõ ê³ë),

x òà y — çàëåæí³ â³ä V ö³ë³ ÷èñëà (ê³ëüê³ñòü îáõîä³â). Äîâåäåíî åðãîäè÷íó òåîðåìó äëÿ â³äïîâ³äíîãî ëàí-

öþãà Ìàðêîâà. Íàâåäåíî àëãîðèòì îá÷èñëåííÿ x òà y çà çàäàíèì çíà÷åííÿì V. ²ë.: 1. Á³áë³îãð.: 9 íàçâ.

UDC 519.572

A two-cyclic queuing system / Kovalenko I.N. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. —
P. 59–64.

L. Lakatos introduced a queuing system in which the waiting time V of a customer is increased up to

a value multiple of T. The model is motivated by a problem occurred in aviation. Indeed, T is just the aircraft

round time of the emergency circle as soon as the runway is occupied. In the presented paper, a queuing system

is considered in which V is increased up to the time T x T y1 2� , where T1 and T2 are constant time intervals

(round times of two emergency circles) whereas x and y are V-dependent integers (numbers of rounds).

An ergodic theorem is proved for a proper embedded Markov chain. An algorithm is given to compute x and y

given V. Fig.: 1. Refs: 9 titles.

ÓÄÊ 519.217

Ïðî ïîâåä³íêó äðóãîãî ìîìåíòó ðîçâ’ÿçêó ë³í³éíîãî àâòîíîìíîãî ñòîõàñòè÷íîãî ð³âíÿííÿ
â ÷àñòèííèõ ïîõ³äíèõ ç âèïàäêîâèìè ïàðàìåòðàìè ó ïðàâ³é ÷àñòèí³ / Êîðîëþê Â.Ñ., Þð÷åíêî ².Â.,
ßñèíñüêèé Â.Ê. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 65–72.

Äîâåäåíî ³ñíóâàííÿ ñèëüíîãî ðîçâ’ÿçêó ë³í³éíîãî ñòîõàñòè÷íîãî äèôåðåíö³àëüíîãî ð³âíÿííÿ ç ÷àñ-
òèííèìè ïîõ³äíèìè (ËÑÄÐ ç ×Ï) ó â³äïîâ³äíîìó ïðîñòîð³ ç âèïàäêîâèìè ïàðàìåòðàìè. Îòðèìàíî äî-
ñòàòí³ óìîâè â òåðì³íàõ êîåô³ö³ºíò³â ËÑÄÐ ç ×Ï àñèìïòîòè÷íî¿ ñò³éêîñò³ òà íåñò³éêîñò³ â ñåðåäíüîìó
êâàäðàòè÷íîìó ñèëüíîãî ðîçâ’ÿçêó öüîãî ð³âíÿííÿ. Á³áë³îãð.: 19 íàçâ.

UDC 519.217

Behavior of the second moment of the solution of an autonomous linear stochastic partial differential
equation with random parameters in the right-hand side / Koroliuk V.S., Yurchenko I.V.,
Yasynskyy V.K. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 65–72.

The existence of a strong solution of the stochastic linear partial differential equation (SLPDE) in the
corresponding space with random parameters is proved. The sufficient conditions are obtained for the
asymptotic stability and mean square instability of the strong solution of the SLPDE. Refs: 19 titles.



ÓÄÊ 621.391

Åë³ïñî¿äàëüí³ òà ³íòåðâàëüí³ îö³íêè âåêòîðà ñòàíó ñ³ìåéñòâ ë³í³éíèõ ³ íåë³í³éíèõ äèñêðåòíèõ
äèíàì³÷íèõ ñèñòåì / Êóíöåâè÷ Â.Ì., Âîëîñîâ Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 1. — Ñ. 73–84.

Çàïðîïîíîâàíî êîíñòðóêòèâí³ àëãîðèòìè åë³ïñî¿äàëüíîãî îö³íþâàííÿ âåêòîðà ñòàíó ñ³ìåéñòâ
ë³í³éíèõ ³ äîñèòü øèðîêîãî êëàñó íåë³í³éíèõ äèíàì³÷íèõ ñèñòåì ïðè âèì³ðþâàííÿõ ç îáìåæåíèìè çàâà-
äàìè. Àëãîðèòìè áàçóþòüñÿ íà âèêîðèñòàíí³ àïàðàòó îïîðíèõ ôóíêö³é ³ àïðîêñèìàö³¿ ó çàãàëüíîìó âè-
ïàäêó íåîïóêëèõ ìíîæèí åë³ïñî¿äàìè. ²ë.: 1. Á³áë³îãð.: 26 íàçâ.

UDC 621.391

Ellipsoidal and interval estimation of state vectors for the families of linear and nonlinear discrete-time dynamic
systems / Kuntsevich V.M., Volosov V.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 73–84.

The constructive algorithms of ellipsoidal estimation of state vector are proposed for the families of linear
dynamic systems and a wide range of nonlinear systems under bounded disturbances. The algorithms are based on the
use of support functions and approximation of generally non-convex set estimates by ellipsoids. Fig.: 1. Refs: 26 titles.

ÓÄÊ 504.052

Âåëèêà ñîíÿ÷íà ñï³ðàëü «ðîç³ãð³âó» ñèñòåìíèõ ñâ³òîâèõ êîíôë³êò³â / Çãóðîâñüêèé Ì.Ç.,
ßñèíñüêèé Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 85–96.

Íà îñíîâ³ Ô³áîíà÷÷³-çàêîíîì³ðíîñò³ ïåðåá³ãó ñèñòåìíèõ ñâ³òîâèõ êîíôë³êò³â (Ñ-õâèëü) ñôîð-
ìóëüîâàíî ã³ïîòåçè ïðî íàÿâí³ñòü ìåòðè÷íîãî çâ’ÿçêó ì³æ äâîìà ãëîáàëüíèìè ïåð³îäè÷íèìè ïðîöåñàìè:
ïîñë³äîâí³ñòþ 11-ð³÷íèõ öèêë³â ñîíÿ÷íî¿ àêòèâíîñò³ ³ ïðîöåñîì åâîëþö³éíîãî ñòðóêòóðóâàííÿ àíñàìá-
ëþ Ñ-õâèëü ñèñòåìíèõ ñâ³òîâèõ êîíôë³êò³â, ÿê³ îõîïëþþòü âåëèê³ ³ íàäâåëèê³ ÷àñîâ³ ³íòåðâàëè ³ ìàþòü
çì³ííó ñòðóêòóðíó êîíô³ãóðàö³þ. ²ë.: 8. Òàáë.: 4. Á³áë³îãð.: 15 íàçâ.

UDC 504.052

The big solar spiral of “warming up” systemic world conflicts / Zgurovsky M.Z., Yasinsky V.V. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 85–96.

The authors are based on the Fibonacci regularity of systemic world conflicts (S-waves) and formulate the
hypotheses about a metric relation between two global periodic processes, namely, between the sequence of
11-year cycles of solar activity and the process of evolutionary structurization of the family of S-waves
of systemic world conflicts covering big and superbig time intervals and having a variable structural
configuration. Figs: 8. Tabl.: 4. Refs: 15 titles.

ÓÄÊ 330.115

Ìàòåìàòè÷íå ìîäåëþâàííÿ ðîçïîä³ëåíèõ êàòàñòðîô³÷íèõ ³ òåðîðèñòè÷íèõ ðèçèê³â /
Ãàéâîðîíñüêèé O.O., ªðìîëüºâ Þ.Ì., Êíîïîâ Ï.Ñ., Íîðê³í Â.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2015. — Òîì 51, ¹ 1. — Ñ. 97–110.

Ïîêàçàíî ìîæëèâ³ñòü çàñòîñóâàííÿ ìàòåìàòè÷íîãî àïàðàòó òåîð³¿ êåðîâàíèõ ìàðê³âñüêèõ ïîë³â äëÿ
ìîäåëþâàííÿ êàòàñòðîô³÷íèõ ðèçèê³â, âèêëèêàíèõ ïðèðîäíèìè ÿâèùàìè àáî òåðîðèñòè÷íèìè ïîãðîçà-
ìè. Ðîçãëÿíóòî ïðèêëàäè ïîñòàíîâîê çàäà÷ äîâãîñòðîêîâîãî ³íâåñòóâàííÿ â áåçïåêó. Íàâåäåíî îãëÿä ìå-
òîä³â ðîçâ’ÿçàííÿ çàäà÷ ñòîõàñòè÷íîãî îïòèìàëüíîãî êåðóâàííÿ, ùî âèíèêàþòü. Ïîêàçàíî ìîæëèâ³ñòü
çâåäåííÿ öèõ çàäà÷ äî ñê³í÷åííî-âèì³ðíèõ çàäà÷ ñòîõàñòè÷íîãî ïðîãðàìóâàííÿ òà ðîçâ’ÿçàííÿ ¿õ ìåòî-
äîì ñòîõàñòè÷íèõ êâàç³ãðàä³ºíò³â. Á³áë³îãð.: 34 íàçâè.

UDC 330.115

Mathematical modeling of distributed catastrophe and terrorism risks / Haivoronskyy O.O., Ermoliev Yu.M.,
Knopov P.S., Norkyn V.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 97–110.

This paper shows the possibility of using the mathematical apparatus of the theory of controlled Markov
fields to model catastrophe risks caused by natural events or terrorist threats. The examples are given for
problem statements of long-term investment in safety. A survey of solution methods for stochastic optimal
control problems is proposed. It is shown that these problems can be reduced to finite-dimensional stochastic
programming problems and can be solved by the stochastic quasi-gradient method. Refs: 34 titles.

ÓÄÊ 519.6

Ðîáàñòí³ ô³ç³îëîã³÷í³ â³äîáðàæåííÿ: â³ä íå³íâàçèâíèõ äî ³íâàçèâíèõ / Ñàéºä Ì.Í., Ãåîðã³ºâ Ï.Ã.,
Ïàðäàëîñ Ï.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 111–120.

Ïðîàíàë³çîâàíî ïðîáëåìè, ïîâ’ÿçàí³ ç òðüîìà ìåòîäàìè àíàë³çó äàíèõ ùîäî åï³ëåïñ³¿ ãîëîâíîãî
ìîçêó: ðîáàñòíèì, ïîêîìïîíåíòíèì ³ äèíàì³÷íèì. Çàïðîïîíîâàíî ïðÿìó ³ îáåðíåíó ìîäåë³ â³äîáðàæåí-
íÿ ãîëîâíîãî ìîçêó. Òàêîæ îáãîâîðþþòüñÿ íàïðÿìè äîñë³äæåíü äëÿ îòðèìàííÿ ðîáàñòíèõ îáåðíåíèõ
â³äîáðàæåíü ³ ïðîâåäåííÿ äèíàì³÷íîãî àíàë³çó åï³ëåïòè÷íîãî ìîçêó. Á³áë³îãð.: 44 íàçâè.

UDC 519.6

Robust physiological mappings: From non-invasive to invasive / Syed M.N., Georgiev P.G., Pardalos P.M.
// Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 111–120.

The goal of this paper is to highlight the challenges on the three methods of data analysis, namely: robust,
component, and dynamical analysis with respect to the epilepsey. A forward and inverse mapping models for
the human brain are presented. Research directions for obtaining robust inverse mapping and conducting
dynamical analysis of the epileptic brain are discussed. Refs: 44 titles.
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ÓÄÊ 517.944

Ìîäåëþâàííÿ ðîçïîâñþäæåííÿ õâèëü â âèðîäæåíèõ ã³ïåðáîë³÷íèõ ñèñòåìàõ / Ñåëåçîâ ².Ò.,
Êðèâîíîñ Þ.Ã. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 121–132.

Ðîçãëÿíóòî âèðîäæåííÿ âèõ³äíî¿ ïî÷àòêîâî-êðàéîâî¿ çàäà÷³ äëÿ ã³ïåðáîë³÷íèõ ð³âíÿíü çà ìàëîþ
ïðîñòîðîâîþ êîîðäèíàòîþ ç ìåòîþ ïîáóäîâè á³ëüø ïðîñò³øèõ ìîäåëåé. Äîñë³äæåíî çàäà÷ó â îáëàñò³,
îäèí ïðîñòîðîâèé ìàñøòàá ÿêî¿ çíà÷íî ìåíøèé ³íøèõ ìàñøòàá³â, ùî äîçâîëÿº ðîçêëàñòè øóêàí³
ôóíêö³¿ â ñòåïåíåâ³ ðÿäè ³, îòæå, ïîíèçèòè ðîçì³ðí³ñòü çàäà÷³. Îäíàê öå äîñÿãàºòüñÿ ö³íîþ âèðîäæåííÿ
ñïåêòðà âèõ³äíî¿ òðèâèì³ðíî¿ çàäà÷³. ²ë.: 1. Á³áë³îãð.: 24 íàçâè.

UDC 517.944

Modeling wave propagation in degenerate hyperbolic systems / Selezov I.T., Kryvonos Iu.G. // Kibernetika
i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 121–132.

Degeneration in a small spatial coordinate of the original initial–boundary-value problem for hyperbolic
equations is considered in order to construct more simple models. The problem is investigated in a region
whose one space scale is much less than the other scales. This makes it possible to expand the desired functions
into power series and hence to reduce the dimension of the problem. However, this comes at the cost of
degeneration of the spectrum of the original three-dimensional problem. Fig.: 1. Refs: 24 titles.

ÓÄÊ 621.391.1

Ïðîÿâ ä³àëåêòè÷íîãî âçàºìîçâ’ÿçêó ³íôîðìàö³éíèõ òà òåëåêîìóí³êàö³éíèõ òåõíîëîã³é ÷åðåç
êàòåãîð³þ IT-²ÊÒ / ²ëü÷åíêî Ì.Þ., Óðèâñüêèé Ë.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 1. — Ñ. 133–143.

Ðîçêðèòî ïîíÿòòÿ «³íôîðìàö³éíî-êîìóí³êàö³éí³ òåõíîëîã³¿» ²ÊÒ (IÒ) ÿê îäíîãî ç íàéá³ëüø âàæëè-
âèõ ÷èííèê³â, ùî âïëèâàþòü íà ôîðìóâàííÿ ì³æíàðîäíîãî ñï³âòîâàðèñòâà ÕÕ² ñòîë³òòÿ. Â³äîáðàæåíî
³ñòîð³þ ðîçâèòêó ²ÊÒ â Óêðà¿í³ çà îñòàíí³ 20 ðîê³â. Âèêëàäåíî ïðîïîçèö³¿ ùîäî ðåàë³çàö³¿ êàòåãîð³¿
«²íôîêîìóí³êàö³¿» â ñèñòåì³ âóç³âñüêî¿ ï³äãîòîâêè ôàõ³âö³â ç ðîçðîáêè òà âèêîðèñòàííÿ ³íôîðìàö³éíèõ ³
òåëåêîìóí³êàö³éíèõ ñèñòåì. Òàáë.: 1. Á³áë³îãð.: 18 íàçâ.

UDC 621.391.1

Reflection of the dialectical relationship of information and telecommunication technologies through the IT-ICT
category / Ilchenko M.Iu., Urywsky L.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 133–143.

The concept of information and communication technologies (IT-ICT) as one of the most essential factors
influencing the formation of the international society in the 21st century is revealed. The history of the
development of ICT in Ukraine during the past 20 years is presented. Proposals on the implementation of the
category “Infocommunications” in the university system of specialists training in the development and use of
information and telecommunication systems are outlined. Tabl.: 1. Refs: 18 titles.

ÓÄÊ 519.21

Ñèñòåìíèé àíàë³ç ðîáàñòíèõ ñòðàòåã³÷íèõ ð³øåíü äëÿ ïëàíóâàííÿ áåçïå÷íîãî ïîñòà÷àííÿ
ïðîäóêòàìè õàð÷óâàííÿ, åíåðã³ºþ, âîäîþ íà îñíîâ³ ñòîõàñòè÷íî¿ ìîäåë³ ÃËÎÁ²ÎÌ /
ªðìîëüºâà T.Þ., ªðìîëüºâ Þ.Ì., Õàâë³ê Ï., Ìîíüå À., Ëåêëåð Ä., Êðàêñíåð Ô., Õàáàðîâ Í.,
Îáåðøòàéíåð Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 144–154.

Ïðåäñòàâëåíî ðîçðîáêó àäåêâàòíèõ ï³äõîä³â äî ñèñòåìíîãî àíàëè³çó ãåîïðîñòîðîâèõ ðîáàñòíèõ
ð³øåíü äëÿ äîâãîòåðì³íîâîãî ïîãîäæåíîãî óïðàâë³ííÿ âçàºìîçâ’ÿçàíèìè ñèñòåìàìè çåìëåêîðèñòóâàííÿ.
Ðîçãëÿíóòî íîâó ñòîõàñòè÷íó Ãëîáàëüíó Ìîäåëü Óïðàâë³ííÿ Á³îñôåðîþ (ÃËÎÁ²ÎÌ), ÿêà äîçâîëÿº ïðî-
àíàë³çóâàòè áåçïå÷íå ïîñòà÷àííÿ ïðîäóêòàìè õàð÷óâàííÿ, åíåðã³ºþ, âîäîþ ç óðàõóâàííÿì âçàºìîçàëåæ-
íîñò³ êðà¿í òà ìîæëèâîñò³ ãëîáàëüíî¿ äèâåðñèô³êàö³¿ ñèñòåìíèõ ðèçèê³â. ²ë.: 2. Á³áë³îãð.: 25 íàçâ.

UDC 519.21

Systems analysis of robust strategic solutions to plan secure food, energy, and water provision based on the
stochastic GLOBIOM model / Ermolieva T.Yu., Ermoliev Yu.M., Havlik P., Mosnier A., Leclere D., Kraksner F.,
Khabarov N., Obersteiner M. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 144–154.

The paper focuses on the development of adequate approaches to the systems analysis of
geographically-explicit robust solutions for long-term consistent management of interdependent land use
systems. We introduce a stochastic partial equilibrium Global Biosphere Management Model (GLOBIOM)
enabling to analyze secure food, energy, and water provision accounting for interdependencies between
countries and global diversification of systemic risks. Figs: 2. Refs: 25 titles.

ÓÄÊ 517.954:519.6

Ìàòåìàòè÷íå ìîäåëþâàííÿ äèíàì³êè îäíîãî íåð³âíîâàæíîãî äèôóç³éíîãî ïðîöåñó íà îñíîâ³
³íòåãðî-äèôåðåíö³þâàííÿ äðîáîâîãî ïîðÿäêó / Áóëàâàöüêèé Â.Ì., Ãëàäêèé À.Â. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 155–161.

Ðîçãëÿíóòî çàäà÷ó ìàòåìàòè÷íîãî ìîäåëþâàííÿ äèíàì³êè íåð³âíîâàæíîãî äèôóç³éíîãî ïðîöåñó
â íàñè÷åíèõ ñîëüîâèìè ðîç÷èíàìè ãåîñåðåäîâèùàõ. Íà îñíîâ³ óçàãàëüíåííÿ äðîáîâî¿ ïîõ³äíî¿ Õ³ëüôåðà
çàïðîïîíîâàíî ìàòåìàòè÷íó ìîäåëü äëÿ îïèñó äðîáîâî-äèôåðåíö³éíî¿ äèíàì³êè äîñë³äæóâàíîãî ïðîöåñó
òà îäåðæàíî ÷èñåëüíî-àíàë³òè÷íèé ðîçâ’ÿçîê â³äïîâ³äíî¿ ö³é ìîäåë³ êðàéîâî¿ çàäà÷³. Á³áë³îãð.: 15 íàçâ.

UDC 517.954:519.6

Mathematical modeling of the dynamics of one non-equilibrium diffusion process on the basis of
integro-differentiation of fractional order / Bulavatsky V.M., Gladky A.V. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 155–161.

The mathematical modeling of the dynamics of a non-equilibrium diffusion process in geomedia saturated
with saline solutions is considered. On the basis of generalized Hilfer’s fractional derivative, a mathematical model is
proposed to describe the fractional-differential dynamics of the process under study, and the numerical–analytical
solution of the boundary-value problem corresponding to this model is obtained. Refs: 15 titles.
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ÓÄÊ 681.3

²íñòðóìåíòàëüí³ çàñîáè àâòîìàòèçàö³¿ ïàðàëåëüíîãî ïðîãðàìóâàííÿ íà îñíîâ³ àëãåáðè àëãîðèòì³â
/ Àíäîí Ï.²., Äîðîøåíêî À.Þ., Áåêåòîâ Î.Ã., ²îâ÷åâ Â.Î., ßöåíêî Î.À. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 162–170.

Çàïðîïîíîâàíî ðîçâèòîê àëãåáðîàëãîðèòì³÷íî¿ ìåòîäîëîã³¿ òà ³íñòðóìåíòàð³þ äëÿ àâòîìàòèçîâà-
íîãî ïðîåêòóâàííÿ ³ ãåíåðàö³¿ ïðîãðàì äëÿ ãðàô³÷íèõ ïðèñêîðþâà÷³â. Îñîáëèâ³ñòþ ï³äõîäó º çàñòîñó-
âàííÿ âèñîêîð³âíåâèõ ñïåöèô³êàö³é, ïîäàíèõ â àëãåáð³ àëãîðèòì³â, à òàêîæ âèêîðèñòàííÿ ìåòîäó, ÿêèé
çàáåçïå÷óº ñèíòàêñè÷íó ïðàâèëüí³ñòü ïðîåêòîâàíèõ àëãîðèòì³â òà ïðîãðàì. Ï³äõ³ä ðåàë³çîâàíî â ³íñòðó-
ìåíòàëüí³é ñèñòåì³, ïðèçíà÷åí³é äëÿ ä³àëîãîâîãî êîíñòðóþâàííÿ ñõåì àëãîðèòì³â ³ ãåíåðàö³¿ ïðîãðàì.
Çàñòîñóâàííÿ ³íñòðóìåíòàð³þ ïðî³ëþñòðîâàíî íà ïðèêëàä³ ðîçðîáêè ïàðàëåëüíî¿ ïðîãðàìè äëÿ çàäà÷³
ç îáëàñò³ ìåòåîðîëîã³¿. ²ë.: 1. Á³áë³îãð.: 20 íàçâ.

UDC 681.3

Software tools for automation of parallel programming on the basis of the algebra of algorithms /
Andon F.I., Doroshenko A.E., Beketov A.G., Iovchev V.A., Yatsenko E.A. // Kibernetika i sistemny analiz.
— 2015. — Vol. 51, N 1. — P. 162–170.

The development of the algebra-algorithmic methodology and tools for automated design and generation
of programs for graphics processor units is proposed. A particular feature of the proposed approach is the use of
high-level specifications that are close to natural language and application of the method that ensures the
syntactical regularity of the algorithms and programs being designed. The approach was implemented in the
toolkit for interactive design of algorithm schemes and generation of programs. The use of the toolkit is
illustrated on the development of a parallel program in meteorology. Fig.: 1. Refs: 20 titles.

ÓÄÊ 004.422.6:510.21

Ñó÷àñíèé ñòàí òåîð³¿ ìóëüòèìíîæèí ç ñóòí³ñíî¿ òî÷êè çîðó / Ðåäüêî Â.Í., Áóé Ä.Á., Ãðèøêî Þ.Î.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 171–178.

Ðîçãëÿíóòî ñó÷àñíèé ñòàí òåîð³¿ ìóëüòèìíîæèí — ìàòåìàòè÷íèõ ìîäåëåé ñóêóïíîñòåé ç ïîâòî-
ðåííÿìè (äóáë³êàòàìè, åêçåìïëÿðàìè ñâî¿õ åëåìåíò³â). Â³äïîâ³äíà á³áë³îãðàô³ÿ ðîçä³ëåíà íà êàòåãîð³¿:
ðîáîòè, ïðèñâÿ÷åí³ çàãàëüí³é òåîð³¿ ìóëüòèìíîæèí, îãëÿäîâ³ ðîáîòè, ðîáîòè ç çàñòîñóâàííÿ ìóëüòèìíî-
æèí, çîêðåìà â êîìï’þòåðíèõ íàóêàõ. Á³áë³îãð.: 40 íàçâ.

UDC 004.422.6:510.21

Current state of the multisets theory from the essential point of view / Red’ko V.N., Bui D.B.,
Grishko Y.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 1. — P. 171–178.

The paper reviews the state of the art in the theory of multisets, which are mathematical models of sets
with repetitions (duplicates, copies of theirs elements). The corresponding bibliography is categorized: general
theory of multisets, reviews, and application of multisets, in particular, in computer science. Refs: 40 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 519.16, 519.17

Ðåêîíñòðóêö³ÿ ñë³â çà ê³íöåâîþ ìóëüòèìíîæèíîþ ï³äñë³â â ã³ïîòåç³ çñóâó 1.
II. Påêîíñòðóêö³ÿ çà íàÿâíîñò³ çàáîðîíåíîãî ñëîâà / Ñìåòàíií Þ.Ã., Óëüÿíîâ Ì.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 1. — Ñ. 179–186.

Ðîçãëÿíóòî ðîçøèðåíèé âàð³àíò ïðîáëåìè ðåêîíñòðóêöii ñë³â çà çàäàíîþ ìóëüòèìíîæèíîþ ïiäñëiâ
ó ã³ïîòåç³, ùî öåé íàá³ð ïîðîäæåíèé çì³ùåííÿì â³êíà ô³êñîâàíî¿ äîâæèíè óçäîâæ íåâ³äîìîãî ñëîâà ç îäè-
íè÷íèì çì³ùåííÿì. Äàíèé âàð³àíò ïîâ’ÿçàíèé ç íàÿâí³ñòþ äîäàòêîâèõ îáìåæåíü íà äîïóñòèì³ ðîçâ’ÿçêè.
Âèâ÷åíî âèïàäîê, êîëè ö³ îáìåæåííÿ âèçíà÷àþòüñÿ çàáîðîíåíèìè ñëîâàìè. Çàïðîïîíîâàíèé ðîçâ’ÿçîê, çà-
ñíîâàíèé íà ïîøóêó åéëåðîâèõ øëÿõ³â ó ìóëüòèîðãðàôi äå Áðåéíà ç äîäàòêîâîþ îïåðàö³ºþ ðåäóêö³¿ ðåáåð
òà çàñòîñóâàííÿì ñïåö³àëüíèõ àëãåáðà¿÷íèõ îïåðàö³é ìíîæåííÿ ìàòðèöü ñóì³æíîñòi, âèçíà÷åíèõ ó ïåðø³é
÷àñòèí³ ñòàòò³. ²ë.: 4. Á³áë³îãð.: 10 íàçâ.

UDC 519.16, 519.17

Reconstruction of a word from a finite set of its subwords under the unit shift hypothesis. Part II:
Reconstruction with forbidden words / Smetanin Yu.G., Ulyanov M.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 1. — P. 179–186.

In the second part of the paper, an extended problem of the reconstruction of a word from a set of its
subwords is considered. It is assumed that the set is generated by unit shifts of a fixed window along an
unknown word. In the new variant, feasible solutions must satisfy additional constraints. The case where these
constraints are defined by forbidden words is considered. A solution is proposed based on the search for Euler
paths or Euler cycles in a de Bruijn multidigraph with additional operation of edge reduction. After that,
symbolic multiplication of adjacency matrices is applied in the same way as in the first part of the paper.
Figs: 4. Refs: 10 titles.
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