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Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 681.3.06

Òî÷íà ê³ëüê³ñòü åë³ïòè÷íèõ êðèâèõ ó êàíîí³÷í³é ôîðì³, ³çîìîðôíèõ êðèâèì Åäâàðäñà íàä
ïðîñòèì ïîëåì / Áåññàëîâ À.Â., Êîâàëü÷óê Ë.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,
¹ 2. — Ñ. 3–12.

Çíàéäåíî íåîáõ³äí³ òà äîñòàòí³ óìîâè äëÿ ïàðàìåòð³â êðèâî¿ ó êàíîí³÷í³é ôîðì³ ç äâîìà òî÷êàìè
÷åòâåðòîãî ïîðÿäêó. Äîâåäåíî äâ³ ëåìè ïðî êâàäðàòè÷í³ ëèøêè ó ñê³í÷åííîìó ïîë³ ç âèêîðèñòàííÿì ñõå-
ìè Ãàócñà äëÿ êâàäðàòè÷íèõ ëèøê³â òà íåëèøê³â. Íà ¿õ îñíîâ³ îòðèìàíî òî÷í³ ôîðìóëè îá÷èñëåííÿ
ê³ëüêîñò³ åë³ïòè÷íèõ êðèâèõ ç íåíóëüîâèìè ïàðàìåòðàìè à òà b ³ äâîìà òî÷êàìè ÷åòâåðòîãî ïîðÿäêó, ³çî-
ìîðôíèõ êðèâèì Åäâàðäñà íàä ïðîñòèì ïîëåì. Äîâåäåíî, ùî äëÿ âåëèêèõ ïîë³â ÷àñòêà òàêèõ êðèâèõ
áëèçüêà äî 1/4. Òàáë.: 3. Á³áë³îãð.: 7 íàçâ.

UDC 681.3.06

The exact number of elliptic curves in the canonical form, which are isomorphic to Edwards curves over
the prime field / Bessalov A.V., Kovalchuk L.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. —
P. 3–12.

The necessary and sufficient conditions for the parameters of the curve in the canonical form with two
points of order 4 are found. Two lemmas are proved about the properties of quadratic residues, using the Gauss
scheme for quadratic residues and non-residues. Based on this lemmas, the exact formulas are derived for
calculating the number of elliptic curves with non-zero parameters a and b and two points of order 4 that are
isomorphic to Edwards curves over the prime field. It is proved that for large fields the share of such curves is
close to 1/4. Tabl.: 3. Refs: 7 titles.

ÓÄÊ 004.032.26

Àëãîðèòìè íàâ÷àííÿ íåéðîííèõ ìåðåæ ³ íåéðî-ôàçç³ ñèñòåì ç ñåïàðàáåëüíîþ ñòðóêòóðîþ /
Ñêîðîõîä Á.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 13–28.

Ðîçãëÿíóòî çàäà÷³ íàâ÷àííÿ íåéðîííèõ ìåðåæ ³ íåéðî-ôàçç³ ñèñòåì, ùî ïðèçâîäÿòü äî ñåïàðàáåëü-
íèõ ìîäåëåé — ñòðóêòóð, íåë³í³éíèõ ùîäî äåÿêèõ íåâ³äîìèõ ïàðàìåòð³â ³ ë³í³éíèõ ùîäî ³íøèõ. Çàïðî-
ïîíîâàíî íîâ³ àëãîðèòìè ¿õ íàâ÷àííÿ, â îñíîâ³ ÿêèõ — íåë³í³éíà îïòèì³çàö³éíà çàäà÷à, ùî âêëþ÷àº
àïð³îðíó ³íôîðìàö³þ ò³ëüêè ïðî íåë³í³éí³ ïàðàìåòðè. Ðîáèòüñÿ ïðèïóùåííÿ, ùî ¿¿ ìîæíà îòðèìàòè çà
íàâ÷àëüíîþ ìíîæèíîþ, ðîçïîä³ëîì ãåíåðóþ÷î¿ âèá³ðêè àáî ë³íãâ³ñòè÷íî¿ ³íôîðìàö³¿. Äëÿ ðîçâ’ÿçàííÿ
çàäà÷³ âèêîðèñòàíî ìåòîä Ãàóññà–Íüþòîíà ç ë³íåàðèçàö³ºþ â îêîë³ îñòàííüî¿ îö³íêè, àñèìïòîòè÷í³ çîá-
ðàæåííÿ ïñåâäî³íâåðñ³¿ çáóðåíèõ ìàòðèöü ³ ñåïàðàáåëüíó ñòðóêòóðó ìîäåëåé. Îòðèìàí³ àëãîðèòìè ìà-
þòü íèçêó âàæëèâèõ âëàñòèâîñòåé: íå ïîòð³áåí ï³äá³ð ïî÷àòêîâèõ çíà÷åíü äëÿ ë³í³éíèõ ïàðàìåòð³â, ÿêèé
ìîæå ïðèçâåñòè äî ðîçá³æíîñò³, ïðè öüîìó íå ïîòð³áíî çíàõîäèòè ÷àñòèíí³ ïîõ³äí³ â³ä ïðîåêö³éíî¿ ìàò-
ðèö³; ìîæóòü âèêîðèñòîâóâàòèñÿ â ðåæèìàõ ïîñë³äîâíîãî ³ ïàêåòíîãî îáðîáëåííÿ; ÿê îêðåìèé âèïàäîê,
ç íèõ ïîõîäÿòü â³äîì³ àëãîðèòìè, à ìîäåëþâàííÿ ïîêàçóº, ùî ðîçðîáëåí³ àëãîðèòìè ìîæóòü ïåðåâåðøó-
âàòè â³äîì³ àëãîðèòìè çà òî÷í³ñòþ ³ øâèäê³ñòþ çá³æíîñò³. ²ë.: 5. Òàáë.: 1. Á³áë³îãð.: 22 íàçâè.

UDC 004.032.26

Learning algorithms of neural networks and neuro-fuzzy systems with separable structure /
Skorohod B.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 13–28.

We consider the problem of training of neural networks and neural-fuzzy systems, leading to separable
models structures nonlinear in some unknown parameters and linear in the others. New algorithms for their
training are proposed, based on the nonlinear optimization problem that includes a priori information only on
nonlinear input parameters. It is assumed that it can be obtained on a training set, the distribution of the
generating set or linguistic information. To solve the problem, the Gauss–Newton method with linearization in
the vicinity of the last estimate, asymptotic representations of the pseudo-inverse of perturbed matrices, and
separable structure of the models are used. The obtained algorithms have several important properties: they do
not require selection of initial values of the linear parameters, which may lead to divergence, but at the same
time it is not necessary to find the partial derivatives of the projection matrix; they can be used in serial mode
and batch processing; as a special case, well-known algorithms follow from them, and the simulation shows that
the proposed algorithms can surpass them in accuracy and rate of convergence. Figs: 5. Tabl.: 1. Refs: 22 titles.

ÓÄÊ 517.9

²íäèâ³äóàëüíî-ïàðåòîâñüê³ ð³âíîâàãè äëÿ ³ãðîâèõ çàäà÷ ç ïîá³÷íèìè ³íòåðåñàìè ó÷àñíèê³â /
Ñìîëüÿêîâ Å.Ð. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 29–42.

Çàïðîïîíîâàíî ïîíÿòòÿ ñëàáêî¿ ð³âíîâàãè, êîðèñí³ äëÿ ïîøóêó ðîçâ’ÿçêó êîíôë³êòíèõ çàäà÷ ç ïîá³÷íè-
ìè ³íòåðåñàìè ó÷àñíèê³â, ùî ñóì³ùóþòü ïîíÿòòÿ êîíôë³êòíî¿ ñò³éêîñò³ ³ ïîíÿòòÿ ³íäèâ³äóàëüíî-ïàðåòîâ-
ñüêèõ ìíîæèí, à òàêîæ îïèñàíî ìåòîäîëîã³þ ïîøóêó ðîçâ’ÿçê³â ïîä³áíèõ çàäà÷. ²ë.: 3. Á³áë³îãð.: 20 íàçâ.

UDC 517.9

Individual-Pareto equilibria for game problems with side interests of participants / Smol’yakov E.R. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 29–42.

We suggest new notions of weak equilibria, which can be useful in solving conflict problems with side
interests of participants, combining the notions of conflict stability with the notions of individual-Pareto sets as
well as a methodology for solving such problems. Figs: 3. Refs: 20 titles.
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ÓÄÊ 519.725

Çàâàäîñò³éê³ êîäè çì³ííî¿ äîâæèíè íà îñíîâ³ ñê³í÷åííèõ àâòîìàò³â / Çàâàäñüêèé ².Î. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 43–51.

Çàïðîïîíîâàíî íîâèé ìåòîä çàâàäîñò³éêîãî êîäóâàííÿ, ùî áàçóºòüñÿ íà îáðîáëåíí³ ³íôîðìàö³éíèõ
ïîâ³äîìëåíü ñê³í÷åííèìè àâòîìàòàìè òà âèêîðèñòàíí³ äâîáàçèñíî¿ ñèñòåìè ÷èñëåííÿ. Ïîòóæí³ çàâàäîñò³éê³
âëàñòèâîñò³ çàáåçïå÷óþòüñÿ çàâäÿêè äâîð³âíåâ³é ñòðóêòóð³ êîäåðà. Íà ïåðøîìó, âíóòð³øíüîìó, ð³âí³ âõ³äíå
ïîâ³äîìëåííÿ ðîçãëÿäàºòüñÿ ÿê äâ³éêîâå ÷èñëî òà ïîäàºòüñÿ â äâîáàçèñí³é ñèñòåì³ ÷èñëåííÿ ó âèãëÿä³ íèæ-
íüîãî (2,3)-êîäó, ÿêèé õàðàêòåðèçóºòüñÿ ïåâíîþ íàäëèøêîâ³ñòþ ³ çàâàäîñò³éê³ñòþ. Ïîò³ì çàâàäîñò³éê³ âëàñ-
òèâîñò³ êîäó ïîñèëþþòüñÿ çà äîïîìîãîþ çîâí³øíüîãî êîäóâàííÿ, ùî âèêîíóºòüñÿ ñê³í÷åííèì àâòîìàòîì.
Êîä ìàº çì³ííó äîâæèíó: äëÿ ð³çíèõ âõ³äíèõ ïîâ³äîìëåíü îäíàêîâî¿ äîâæèíè á³òîâà äîâæèíà ãåíåðîâàíèõ
êîäîâèõ ñë³â ìîæå ð³çíèòèñÿ. Îäíàê ñåðåäíÿ øâèäê³ñòü êîäåðà, òîáòî â³äíîøåííÿ á³òîâî¿ äîâæèíè âõ³äíîãî
ïîâ³äîìëåííÿ äî äîâæèíè êîäîâîãî ñëîâà, ñòàíîâèòü 1/2. ²ë.: 2. Òàáë.: 1. Á³áë³îãð.: 3 íàçâè.

UDC 519.725

Variable length error-correcting codes based on finite automata / Zavadskyi I.O. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 2. — P. 43–51.

A new method of error-correcting coding is proposed. It is based on information processing by finite
automata and use of two-base numeral system. The two-level structure of the encoder provides powerful
error-correcting capabilities. On the first, internal level, the input message is considered as a binary number
represented as a low (2,3)-code that has some redundancy and error-correcting properties. The noise-resistant
properties are strengthened on the external level where code is processed by special finite automaton. The code
has variable length, i.e., codeword length depends not only on the length of input message but on the message
content too. However, the average code rate is 1/2. Figs: 2. Tabl.: 1. Refs: 3 titles.

ÓÄÊ 519.86

Ïðî âïëèâ çàëåæíîñò³ ñòðóêòóðè ñïîæèâàííÿ òîâàð³â â³ä ö³íè íà ð³âíîâàãó â åêîíîì³÷í³é ñèñòåì³
/ Ìàõîðò À.Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 52–61.

Äîñë³äæåíî óìîâè ð³âíîâàãè â³äêðèòî¿ åêîíîì³÷íî¿ ñèñòåìè çà íàÿâíîñò³ ìîíîïîë³ñò³â. Âðàõîâàíî,
ùî ñïîæèâà÷³ â åêîíîì³÷í³é ñèñòåì³ ìîæóòü áóòè íåíàñè÷óâàíèìè. Äîñë³äæåíî âïëèâ íà ñòàí ð³âíîâàãè
íàÿâíîñò³ çàëåæíîñò³ ñòðóêòóðè ñïîæèâàííÿ â³ä ö³íè. Äîâåäåíî ³ñíóâàííÿ ð³âíîâàãè â òàê³é åêîíîì³÷í³é
ñèñòåì³. Âñòàíîâëåíî çâ’ÿçîê ì³æ âèáîðîì ñòðàòåã³¿ îïîäàòêóâàííÿ òà ðåàë³çàö³ºþ êîíêðåòíîãî ñòàíó
ð³âíîâàãè åêîíîì³÷íî¿ ñèñòåìè. Á³áë³îãð.: 5 íàçâ.

UDC 519.86

On the influence of consumption structure depended prices on the equilibrium of an economy /
Makhort À.Ph. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 52–61.

The equilibrium conditions of an open economy containing monopolies are investigated. The presence of
non-insatiable consumers in the economy is considered. The influence of consumption structure depended prices on
equilibrium states is investigated. The existence of equilibrium states in such economy is proved. The relation between
selection of taxation strategy and realization of a particular equilibrium state is established. Refs: 5 titles.

ÓÄÊ 519.172

Âåðèô³êàö³ÿ UCM-ñïåöèô³êàö³é ðîçïîä³ëåíèõ ñèñòåì ç âèêîðèñòàííÿì ðîçôàðáîâàíèõ ìåðåæ
Ïåòð³ / Â³çîâ³ò³í Ì.Â., Íåïîìíÿùèé Â.Î., Ñòåíåíêî Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015.
— Òîì 51, ¹ 2. — Ñ. 62–74.

Ïðåäñòàâëåíî íîâó ñèñòåìó àíàë³çó ³ âåðèô³êàö³¿ Use Case Maps (UCM) ñïåöèô³êàö³é ðîçôàðáîâà-
íèõ ìåðåæ Ïåòð³ òà ñèñòåìè âåðèô³êàö³¿ SPIN. Ñòàíäàðòèçîâàíà íîòàö³ÿ UCM — çðó÷íèé ãðàô³÷íèé
çàñ³á ôîðìàëüíîãî îïèñó ôóíêö³îíàëüíèõ âèìîã. Îïèñàíî àëãîðèòìè òðàíñëÿö³¿ UCM-ñïåöèô³êàö³é
â ðîçôàðáîâàí³é ìåðåæ³ Ïåòð³, à òàêîæ ¿õ òðàíñëÿö³þ ó âèõ³äíó ìîâó Promela ñèñòåìè SPIN. Çðîáëåíî
âèñíîâîê ùîäî îö³íêè ñêëàäíîñò³ îòðèìàíèõ ðîçôàðáîâàíèõ ìåðåæ Ïåòð³. Ðîáîòó íàâåäåíèõ àëãîðèòì³â
òà ³íñòðóìåíò³â ïîêàçàíî íà ïðèêëàä³ âåðèô³êàö³¿ êîìóí³êàö³éíîãî ïðîòîêîëó ç ëîêàë³çàö³ºþ òà âèïðàâ-
ëåííÿì ïîìèëîê â ïî÷àòêîâ³é UCM-ñïåöèô³êàö³¿. ²ë.: 2. Á³áë³îãð.: 17 íàçâ.

UDC 519.172

Verifying UCM-specifications of distributed systems using colored Petri nets / Vizovitin N.V.,
Nepomniaschy V.A., Stenenko A.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 62–74.

A new method for analysis and verification of Use Case Maps (UCM) specifications with the help of colored
Petri nets and SPIN model checker is presented. Standardized UCM notation is a convenient visual language that
allows formal expression of functional requirements. Algorithms for translation of UCM-specifications into colored
Petri nets and colored Petri nets into input language Promela of the SPIN model checker are described. The
complexity of the derived colored Petri nets is evaluated. We demonstrate the application of the translation
algorithms and developed toolset in a case study. A simple network protocol is corrected and verified after several
errors have been found in the source UCM-specification. Figs: 2. Refs: 17 titles.

ÓÄÊ 519.17

Âèêîðèñòàííÿ êîëåêòèâó àãåíò³â äëÿ ðîçï³çíàâàííÿ íåîð³ºíòîâàíèõ ãðàô³â / Ñòüîïê³í À.Â. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 75–88

Ðîçãëÿíóòî çàäà÷ó ðîçï³çíàâàííÿ ñê³í÷åííèõ íåîð³ºíòîâàíèõ ãðàô³â êîëåêòèâîì àãåíò³â. Äâà àãåí-
òà-äîñë³äíèêà îäíî÷àñíî ðóõàþòüñÿ ãðàôîì, ç÷èòóþòü òà çì³íþþòü ïîì³òêè åëåìåíò³â ãðàôà, ïåðåäàþòü
íåîáõ³äíó ³íôîðìàö³þ àãåíòó-åêñïåðèìåíòàòîðó, ÿêèé áóäóº óÿâëåííÿ ïðî äîñë³äæóâàíèé ãðàô. Çàïðî-
ïîíîâàíî àëãîðèòì ðîçï³çíàâàííÿ ë³í³éíî¿ (â³ä ÷èñëà âåðøèí ãðàôà) ÷àñîâî¿ òà êâàäðàòè÷íî¿ ºìí³ñíî¿
ñêëàäíîñòåé. Ðîçðîáëåíî ïðîöåäóðó îïòèì³çàö³¿ ðîçáèòòÿ ãðàôà íà ÷àñòèíè äëÿ ðîçï³çíàâàííÿ ð³çíèìè
àãåíòàìè. Äëÿ ðîçï³çíàâàííÿ äâà àãåíòè, ùî ðóõàþòüñÿ ãðàôîì, âèêîðèñòîâóþòü ïî äâ³ ð³çí³ ôàðáè
(óñüîãî òðè ôàðáè). Àëãîðèòì áàçóºòüñÿ íà ìåòîä³ îáõîäó ãðàôà â ãëèáèíó. Á³áë³îãð.: 8 íàçâ.



UDC 519.17

Using a collective of agents for exploration of undirected graphs / Stepkin A.V. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 2. — P. 75–88.

The paper considers the problem of exploration of finite undirected graphs by a collective of agents. Two
agents-researchers simultaneously move on the graph, read and change marks of graph elements, transfer
necessary information to the agent-experimenter (it constructs the representation of the explored graph). An
algorithm is proposed for a linear (with respect to the number of nodes) time complexity and quadratic space
complexity. An optimization procedure is developed for graph partition for exploring by different agents. Two
agents (that move on the graph) need two different colors (three colors in total) for graph exploration. The
algorithm is based on depth-first traversal method. Refs: 8 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.6

²äåíòèô³êàö³ÿ ïàðàìåòð³â äåÿêèõ çàäà÷ ô³ëüòðàö³¿–êîíñîë³äàö³¿ âîëîãîíàñè÷åíèõ ì³êðîïîðèñòèõ
ñåðåäîâèù / Ñåðã³ºíêî ².Â., Äåéíåêà Â.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2.
— Ñ. 89–107.

Îòðèìàíî ñëàáêó çàäà÷ó ð³çíîìàñøòàáíî¿ ìîäåë³ ô³ëüòðàö³¿–êîíñîë³äàö³¿ âîëîãîíàñè÷åíèõ ì³êðî-
ïîðèñòèõ ñåðåäîâèù. Çàïðîïîíîâàíî îá÷èñëþâàëüí³ àëãîðèòìè ¿¿ äèñêðåòèçàö³¿. Îòðèìàíî ÿâí³ âèðàçè
ãðàä³ºíò³â ôóíêö³îíàë³â-íåâ’ÿçîê äëÿ ³äåíòèô³êàö³¿ ïàðàìåòð³â ìîäåë³ ãðàä³ºíòíèìè ìåòîäàìè.
Á³áë³îãð.: 5 íàçâ.

UDC 519.6

Parameter identification of certain problems of filtration consolidation of moisture-saturated
microporous media / Sergienko I.V., Deineka V.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2.
— P. 89–107.

The problem in a weak formulation for multiscale model of filtration-consolidation of moisture-saturated
microporous media is obtained. Computational algorithms for its discretization are proposed. Explicit
expressions of functional residual gradients for identification of model parameters by gradient methods are
obtained. Refs: 5 titles.

ÓÄÊ 519.2

Òî÷í³ íèæí³ îö³íêè éìîâ³ðíîñò³ â³äìîâè ñèñòåìè â ³íòåðâàë³ ÷àñó ïðè íåïîâí³é ³íôîðìàö³¿ ïðî
ôóíêö³þ ðîçïîä³ëó / Ñòîéêîâà Ë.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. —
Ñ. 108–116.

Îòðèìàíî òî÷í³ íèæí³ îö³íêè éìîâ³ðíîñò³ F F u u( ) ( ),� �� � � � �0 , â êëàñ³ ôóíêö³é ðîçïîä³ëó F x( )
íåâ³ä’ºìíèõ âèïàäêîâèõ âåëè÷èí, ùî ìàþòü óí³ìîäàëüíó ù³ëüí³ñòü ç ìîäîþ m u� ³ äâà ïåðøèõ ô³êñîâà-
íèõ ìîìåíòè. Òàáë.: 2. Á³áë³îãð.: 8 íàçâ.

UDC 519.2

Greatest lower bounds of system failure probability in a time interval under incomplete information
about the distribution function / Stoikova L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. —
P. 108–116.

The greatest lower bounds are obtained for the probability F F u u( ) ( ),� �� � � � �0 , in the set of
distribution functions F x( ) of nonnegative random variables with unimodal density with mode m u� and two
first fixed moments. Tabl.: 2. Refs: 8 titles.

ÓÄÊ 517.95:519.86:539.3

Ïðî ìàòåìàòè÷íå ìîäåëþâàííÿ çàäà÷ êåðóâàííÿ äèíàì³êîþ òîâñòèõ ïðóæíèõ ïëèò.
²². Êåðóâàííÿ ïðè äèñêðåòíî çàäàíîìó áàæàíîìó ñòàí³ / Ñòîÿí Â.À., Äâ³ðíè÷óê Ê.Â. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 117–133.

Ðîçâ’ÿçóþòüñÿ çàäà÷³ êåðóâàííÿ òðèâèì³ðíèì ïîëåì ïîïåðå÷íèõ äèíàì³÷íèõ çì³ùåíü òî÷îê
äîâ³ëüíî¿ â ïëàí³ òîâñòî¿ ïðóæíî¿ ïëèòè. Áàæàíèé ñòàí ïëèòè çàäàºòüñÿ âåêòîðîì ë³í³éíèõ äèôå-
ðåíö³àëüíèõ ïåðåòâîðåíü ôóíêö³¿ ¿¿ ïîïåðå÷íèõ äèíàì³÷íèõ çì³ùåíü. Ðîçãëÿíóòî âèïàäêè, êîëè
êåðóâàííÿ âèêîíóºòüñÿ ïîâåðõíåâî ðîçïîä³ëåíèìè çóñèëëÿìè, ïî÷àòêîâî âèçíà÷åíèìè ³ ãðàíè÷íèìè
çáóðåííÿìè, âçÿòèìè â óñ³õ äîïóñòèìèõ êîìá³íàö³ÿõ. Äîñë³äæåíî ïèòàííÿ òî÷íîñò³ òà îäíîçíà÷íîñò³
îòðèìàíèõ ðîçâ’ÿçê³â. Á³áë³îãð.: 8 íàçâ.

UDC 517.95:519.86:539.3

Mathematical modeling of the control of dynamics of thick elastic plates.
I². Control under discrete desired state / Stoyan V.A., Dvirnychuk K.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 2. — P. 117–133.

The authors solve control problems for the three-dimensional field of transverse dynamic displacements
of points of arbitrary in its profile thick elastic plate. The desired state of the plate is specified by the vector of
linear differential transformations of the function of its transverse dynamic displacements. The authors consider
the cases where control is performed by superficially distributed forces, initial and boundary effects, selected
for all permissible combinations. The accuracy and uniqueness of the solutions are analyzed. The issues of
precision and uniqueness of the solutions obtained. Refs: 8 titles.
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ÓÄÊ 519.6

²íòåðë³íàö³ÿ åðì³òîâîãî òèïó íà ñèñòåì³ íåïåðåòèííèõ ë³í³é (Îãëÿä) / Ñåðã³ºíêî ².Â., Ëèòâèí Î.Ì.,
Ëèòâèí Î.Î.,Òêà÷åíêî Î.Â., Ãðèöàé Î.Ë. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2.
— Ñ. 134–144.

Âèêëàäåíî ìåòîä ïîáóäîâè îïåðàòîð³â ³íòåðë³íàö³¿ åðì³òîâîãî òèïó ôóíêö³é äâîõ òà òðüîõ çì³ííèõ

â äåêàðòîâ³é òà öèë³íäðè÷í³é ñèñòåìàõ êîîðäèíàò äëÿ âèïàäêó, êîëè åêñïåðèìåíòàëüí³ äàí³ — ñë³äè

ôóíêö³¿ òà ¿¿ ÷àñòèíí³ ïîõ³äí³ äî çàäàíîãî ïîðÿäêó çà îäí³ºþ çì³ííîþ, çàäàí³ íà ñèñòåì³ íåïåðåòèííèõ

ë³í³é. Ö³ îïåðàòîðè àâòîìàòè÷íî çáåð³ãàþòü êëàñ äèôåðåíö³éîâíîñò³ íàáëèæóâàíî¿ ôóíêö³¿. Íà ¿õ îñíîâ³

çàïðîïîíîâàíî ìåòîä ïîáóäîâè îïåðàòîð³â ³íòåðïîëÿö³¿ ôóíêö³¿ äâîõ çì³ííèõ åðì³òîâîãî òèïó â öèë³íä-

ðè÷í³é ñèñòåì³ êîîðäèíàò ³ç çáåðåæåííÿì êëàñó äèôåðåíö³éîâíîñò³, ÿêîìó íàëåæèòü íàáëèæóâàíà

ôóíêö³ÿ. Äëÿ âèïàäêó, êîëè ïîõ³äí³ äåÿêèõ ïîðÿäê³â àáî âñ³ ïîõ³äí³ íåâ³äîì³, ¿õ ìîæíà ââàæàòè ïàðàìåòðà-

ìè êåðóâàííÿ ³çîãåîìåòðè÷íèìè âëàñòèâîñòÿìè ïîâåðõí³, ùî áóäóºòüñÿ. Á³áë³îãð.: 19 íàçâ.

UDC 519.6

Interlineation of Hermitian type on a system of nonintersecting lines: A review. / Sergienko I.V.,
Litvin O.M., Litvin O.O.,Tkachenko O.V., Gritsaj O.L. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 2. — P. 134–144.

The authors present a method to construct operators of inerlineation of Hermitian type for functions of

two and three variables in the Cartesian and cylindrical systems of coordinates for the case where experimental

data (traces of the function and its partial derivatives to a prescribed order) are set on a system of

nonintersecting lines. These operators save the class of differentiability of the approximated function. On their

basis, a method is proposed to construct interpolation operators for functions of two variables of Hermitian type

in cylindrical system of coordinates with automatic preservation of the class of differentiability to which the

approximated function belongs. For the case where the values of derivatives of some or all orders are unknown,

they can be considered control parameters of the isogeometrical properties of the surface under construction.

Refs: 19 titles.

ÓÄÊ 519.65

×åáèøîâñüêå íàáëèæåííÿ åêñïîíåíö³éíèì âèðàçîì ç â³äíîñíîþ ïîõèáêîþ / Ìàëà÷³âñüêèé Ï.Ñ.,
Ï³çþð ß.Â., Äàí÷àê Í.Â., Îð�çîâ Å.Á. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. —
Ñ. 145–150.

Äîñë³äæåíî âëàñòèâîñò³ ÷åáèøîâñüêîãî íàáëèæåííÿ åêñïîíåíö³éíèì âèðàçîì ç íàéìåíøîþ
â³äíîñíîþ ïîõèáêîþ ³ âñòàíîâëåíî äîñòàòíþ óìîâó éîãî ³ñíóâàííÿ. Çàïðîïîíîâàíî òà îá´ðóíòîâàíî ìå-
òîä âèçíà÷åííÿ ïàðàìåòð³â òàêîãî íàáëèæåííÿ. Îòðèìàíî îö³íêó ïîõèáêè ÷åáèøîâñüêîãî íàáëèæåííÿ
åêñïîíåíö³éíèì âèðàçîì. Íàâåäåíî ÷èñåëüíèé ïðèêëàä, ÿêèé ï³äòâåðäæóº òåîðåòè÷í³ ðåçóëüòàòè.
Á³áë³îãð.: 7 íàçâ.

UDC 519.65

Chebyshev approximation by exponential expression with relative error / Malachivskyy P.S., Pizyur Ya.V.,
Danchak N.V., Orazov E.Â. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 145–150.

The properties of the Chebyshev approximation by an exponential expression with the smallest relative
error are investigated and the sufficient condition for its existence is established. A method to determine the
parameters of such approximation is proposed and justified. The error of the Chebyshev approximation by an
exponential expression is estimated. A numerical example confirming the theoretical results is presented.
Refs: 7 titles.

ÓÄÊ 330.101.541–336.7

Äèíàì³êà äîáðîáóòó íàñåëåííÿ êðà¿íè / Äóíàºâ Á.Á. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 2. — Ñ. 151–163.

Ïîêàçàíî, ùî â åêîíîì³ö³ ³ñíóº ìåæà, çà ÿêî¿ òåìï çðîñòàííÿ ÂÂÏ ñòàº ìåíøèì â³ä òåìïó çðîñòàí-
íÿ äîáðîáóòó, ³ äëÿ çáåðåæåííÿ íàÿâíîãî äîáðîáóòó â³äáóâàºòüñÿ ñêîðî÷åííÿ ÷èñåëüíîñò³ íàñåëåííÿ
êðà¿íè çíèæåííÿì íàðîäæóâàíîñò³. Ó ïîñò³íäóñòð³àëüíèõ åêîíîì³êàõ äîáðîáóò íàñåëåííÿ çáåð³ãàºòüñÿ
³ ï³äâèùóºòüñÿ çà ðàõóíîê äåô³öèòó áþäæåòó, ùî ïîãàøàºòüñÿ çàïîçè÷åííÿìè. Â óìîâàõ ñâ³òîâî¿ åêî-
íîì³÷íî¿ êðèçè, ùî òðèâàº ç 2008 ð., øâèäêå çðîñòàííÿ âèïëàò ç îáñëóãîâóâàííÿ áîðã³â ïðè çáåðåæåíí³
íàÿâíîãî äîáðîáóòó íàñåëåííÿ ïðèçâåäå äî áàíêðóòñòâà ïîñò³íäóñòð³àëüíèõ åêîíîì³ê. ²ë.: 3. Òàáë.: 3.
Á³áë³îãð.: 26 íàçâ.

UDC 330.101.541–336.7

Dynamics of welfare of the population of a country / Dunaev B.B. // Kibernetika i sistemny analiz. — 2015.
— Vol. 51, N 2. — P. 151–163.

The author shows that there is a limit in economy at which the rate of growth of GDP becomes less than

the rate of growth of welfare and to maintain current welfare, the population decreases by decrease in birth rate.

In post-industrial economies, the welfare of population retains and grows due to budget deficit paid off by

borrowing. Under the conditions of the world economic crisis lasting since 2008, hasty growth of debt service

payments with the retention of welfare of the population will result in bankruptcy of post-industrial economies.

Figs: 3. Tabl.: 3. Refs: 26 titles.
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ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ [519.237.8+519.244.3]:616.079.5

Ïîð³âíÿííÿ ìåòîä³â ðîçïîä³ëó ñïîñòåðåæåíü íà êëàñè ïðè ïðîãíîçóâàíí³ íàÿâíîñò³ óñêëàäíåíü
ó âàæêîõâîðèõ / ²âàí÷óê Ì.À., Ìàëèê ².Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2.
— Ñ. 164–174.

Ïðîâåäåíî ïîð³âíÿííÿ êëàñòåðíîãî àíàë³çó, âàëüä³âñüêîãî ïîñë³äîâíîãî àíàíë³çó, à òàêîæ âëàñíî-
ãî ìåòîäó ïîâîðîòó ñèñòåìè êîîðäèíàò äëÿ ðîçïîä³ëó íà êëàñè õâîðèõ íà ãîñòðèé äåñòðóêòèâíèé ïàí-
êðåàòèò ³ ïàö³ºíò³â ç ãîñòðèìè ïîºäíàíèìè ðàä³àö³éíèìè óðàæåííÿìè äëÿ ðàííüî¿ ä³àãíîñòèêè íàÿâíîñò³
ó íèõ óñêëàäíåíü. Ó ïåðøîìó âèïàäêó íàéá³ëüø åôåêòèâíèì âèÿâèâñÿ âàëüä³âñüêèé àíàë³ç, ó äðóãîìó
äëÿ ïðàêòè÷íîãî âèêîðèñòàííÿ çàïðîïîíîâàí³ êëàñòåðíèé àíàë³ç ìåòîäîì k-ñåðåäí³õ ³ ìåòîä ïîâîðîòó
ñèñòåìè êîîðäèíàò. ²ë.: 1. Òàáë.: 2. Á³áë³îãð.: 18 íàçâ.

UDC [519.237.8+519.244.3]:616.079.5

Comparison of the methods of class distribution of observations while predicting complications in criti-
cally ill patients / Ivanchuk M.A., Malyk I.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. —
P. 164–174.

We compare cluster analysis, sequential Wald analysis, and the method of coordinate system rotation for the
classification of patients with acute destructive pancreatitis and patients with acute combined radiation damage for
early detection of complications. In the first case, the Wald analysis is efficient. In the second case, k-means
cluster analysis and coordinate rotation method are proposed. Fig.: 1. Tabl.: 2. Refs: 18 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

Ôîðìóâàííÿ â³äîáðàæóþ÷èõ ñõîæ³ñòü á³íàðíèõ âåêòîð³â ç âèêîðèñòàííÿì âèïàäêîâèõ á³íàðíèõ
ïðîåêö³é / Ðà÷êîâñüêèé Ä.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 2. — Ñ. 175–187.

Çàïðîïîíîâàíî ïåðåòâîðåííÿ âõ³äíèõ ä³éñíèõ âåêòîð³â ó âèõ³äí³ á³íàðí³ âåêòîðè øëÿõîì ïðîåêö³¿
á³íàðíîþ âèïàäêîâîþ ìàòðèöåþ ç åëåìåíòàìè {0,1} òà ïîðîãîâîãî ïåðåòâîðåííÿ. Äîñë³äæåíî øâèäê³ñòü
çá³æíîñò³ ðîçïîä³ëó êîìïîíåíò³â âåêòîð³â ïåðåä á³íàðèçàö³ºþ äî ´àócñîâîãî, à òàêîæ ¿¿ çâ’ÿçîê ç ïîìèë-
êîþ îö³íêè êóòà ì³æ âõ³äíèìè âåêòîðàìè çà á³íàðèçîâàíèìè âèõ³äíèìè âåêòîðàìè. Ïîêàçàíî, ùî ïðè
âèáîð³ ïàðàìåòð³â ïðîåêö³¿, äëÿ ÿêèõ äîñÿãàºòüñÿ áëèçüê³ñòü ðîçïîä³ëó äî ´àóññîâîãî, åêñïåðèìåíòàëüíà
òà àíàë³òè÷íà ïîìèëêè áëèçüê³. ²ë.: 3. Òàáë.: 1. Á³áë³îãð.: 49 íàçâ.

UDC 004.22+004.93�11

Formation of similarity-reflecting binary vectors with random binary projections / Rachkovskij D.A. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 175–187.

We propose a transformation of real input vectors to output binary vectors by projection using a binary
random matrix with elements {0,1} and thresholding. We investigate the rate of convergence of the distribution
of vector components before binarization to the Gaussian distribution as well as its relationship to the
estimation error of the angle between the input vectors by the binarized output vectors. It is shown that for the
choice of projection parameters that provide nearly-Gaussian distribution, the experimental and analytical errors
are close. Figs: 3. Tabl.: 1. Refs: 49 titles.

192 ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2015, òîì 51, ¹ 2


