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ÓÄÊ 004.655

Ïðî ³íâàð³àíòí³ñòü êëþ÷³â â³äíîñíî îïåðàö³é òàáëè÷íèõ àëãåáð / Ðåäüêî Â.Í., Áóé Ä.Á.,
Ñåí÷åíêî Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 3–12.

Äîñë³äæåíî çàäà÷ó ³íâàð³àíòíîñò³ êëþ÷³â, â òîìó ÷èñë³ ³ ïðîñòèõ êëþ÷³â, â³äíîñíî îïåðàö³é
òàáëè÷íèõ àëãåáð — ñó÷àñíîãî àíàëîãó êëàñè÷íèõ ðåëÿö³éíèõ àëãåáð Êîääà. Ïîêàçàíî, ùî êëþ÷³
º ³íâàð³àíòíèìè â³äíîñíî îïåðàö³é ïåðåòèíó, ð³çíèö³, ñåëåêö³¿, ç’ºäíàííÿ ³ ä³ëåííÿ, ïðè öüîìó äëÿ
ïðîñòèõ êëþ÷³â ³íâàð³àíòí³ñòü íå âèêîíóºòüñÿ, à òàêîæ ùî â³äíîñíî îïåðàö³¿ ïåðåéìåíóâàííÿ
³íâàð³àíòíèìè º ÿê êëþ÷³, òàê ³ ïðîñò³ êëþ÷³. Çíàéäåíî íåîáõ³äí³ ³ äîñòàòí³ óìîâè, çà ÿêèõ êëþ÷³,
ó òîìó ÷èñë³ ³ ïðîñò³, º ³íâàð³àíòíèìè â³äíîñíî îïåðàö³é àêòèâíîãî äîïîâíåííÿ òà ïðîåêö³¿. Ðå-
çóëüòàòè ðîáîòè ïðåäñòàâëÿþòü òåîðåòè÷íèé ³ ïðàêòè÷íèé ³íòåðåñ ³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ
âèáîðó îïòèìàëüíèõ êëþ÷³â ïðè ïðîåêòóâàíí³ ðåëÿö³éíèõ áàç äàíèõ. ²ë.: 1. Òàáë.: 1.
Á³áë³îãð.: 9 íàçâ.

UDC 004.655

Invariance of keys with respect to operations of table algebras / Red’ko V.N., Buy D.B.,
Senchenko A.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 3–12.

The authors analyze the problem of the invariance of keys, including simple keys, with respect
to operations of table algebras, a modern analog of classical relational Codd’s algebras. It is shown
that the keys are invariant with respect to operations of intersection, difference, selection, join, and
division, but for simple keys invariance does not hold. It is shown that keys, including simple keys,
are invariant with respect to the operation of renaming. The necessary and sufficient conditions under
which the keys, including simple keys, are invariant with respect to operations of projection and
active supplement are established. The results of the study are of theoretical and practical interest and
can be used to choose optimal keys in design of relational databases. Fig.: 1. Tabl.: 1. Refs: 9 titles.

ÓÄÊ 519.713.1

Óçãîäæåííÿ àâòîìàò³â, ùî âçàºìîä³þòü / ×åáîòàðüîâ À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 13–25.

Ïðîáëåìà óçãîäæåííÿ àâòîìàò³â ïîëÿãàº â òîìó, ùîá ñïðîåêòóâàòè ñèñòåìó, ïîâåä³íêà
ÿêî¿ ïðè ¿¿ âçàºìîä³¿ ç ñåðåäîâèùåì áóäå çàäîâîëüíÿòè çàäàí³ âèìîãè íåçàëåæíî â³ä ìîæëè-
âî¿ ïîâåä³íêè ñåðåäîâèùà. Íàâåäåíî íèçêó òåîðåòè÷íèõ ðåçóëüòàò³â, ùî âèêîðèñòîâóþòüñÿ
ïðè ðîçâ’ÿçàíí³ ïðîáëåìè óçãîäæåííÿ, òà àëãîðèòìè ¿¿ ðîçâ’ÿçàííÿ, ÿê³ áàçóþòüñÿ íà öèõ
ðåçóëüòàòàõ. Á³áë³îãð.: 14 íàçâ.

UDC 519.713.1

Harmonization of interacting automata / Chebotarev A.N. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 5. — P. 13–25.

The problem of automata harmonization is to design a system whose behavior during the
interaction with its environment meets given requirements regardless of the environment’s
behavior. A number of theoretical results employed in solving the harmonization problem and
corresponding algorithms based on these results are presented. Refs: 14 titles.

ÓÄÊ 519.7

Ïîêðàùåíà âåðõíÿ ìåæà äëÿ â³äíîñíî¿ â³äñòàí³ ì³æ áóëåâîþ ôóíêö³ºþ òà ìíîæèíîþ
k-âèì³ðíèõ ôóíêö³é / Îëåêñ³é÷óê À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 5. — Ñ. 26–30.

Äîâåäåíî òåîðåìó, ÿêà ïîêðàùóº ðàí³øå â³äîìó âåðõíþ ìåæó äëÿ â³äíîñíî¿ â³äñòàí³
ì³æ áóëåâîþ ôóíêö³ºþ n çì³ííèõ òà ìíîæèíîþ k-âèì³ðíèõ ôóíêö³é, k n� . Äîâåäåííÿ
áàçóºòüñÿ íà âèêîðèñòàíí³ íåð³âíîñò³ Áîíàì³–Áåêíåðà. Á³áë³îãð.: 10 íàçâ.

UDC 519.7

Improved upper bound for the relative distance between a Boolean function and the set of
k-dimensional functions / Alekseychuk A.N. // Kibernetika i sistemny analiz. — 2015. —
Vol. 51, N 5. — P. 26–30.

A theorem that improves a previously known upper bound for the relative distance between
a Boolean function of n variables and the set of k-dimensional functions, k n� , is proved. The
proof is based on the Bonami–Beckner inequality. Refs: 10 titles.
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ÓÄÊ 519.686.2

Ïàðàäèãìè ìîäåëüíîãî òà ñèìâîëüíîãî òåñòóâàííÿ ïðîãðàìíèõ ñèñòåì /
Ëåòè÷åâñüêèé Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. —

Ñ. 31–44.

Äîñë³äæåíî ìîäåëüíå òåñòóâàííÿ ïðîãðàìíèõ ñèñòåì — íàïðÿìîê, â³äîìèé â ³íäóñòð³¿

ÿê Model-Based Testing (ÌÂÒ). Íàâåäåíî îãëÿä îñíîâíèõ ìåòîä³â ³ ñèñòåì ÌÂÒ, ÿê³ äîçâîëÿ-

þòü àâòîìàòèçóâàòè ïðàöþ ³íæåíåðà-òåñòóâàëüíèêà ³ çíà÷íî ï³äâèùèòè ÿê³ñòü òåñòóâàííÿ

ïðîãðàìíî¿ ñèñòåìè. Ðîçãëÿíóòî òåõíîëîã³þ ÌÂÒ, ¿¿ êîìïîíåíòè òà îñíîâí³ ³íñòðóìåíòè,

à òàêîæ îïèñàíî ïðîáëåìè, ùî âèíèêàþòü ïðè çàñòîñóâàíí³ öüîãî ìåòîäó â ãåíåðàö³¿ òåñòî-

âèõ ñöåíàð³¿â. Ïðåäñòàâëåíî ñèìâîëüíèé ï³äõ³ä, ùî äîçâîëÿº âèð³øèòè íèçêó ðîçãëÿíóòèõ

ïðîáëåì ãåíåðàö³¿, à òàêîæ Óí³âåðñàëüíèé Ãåíåðàòîð Ñöåíàð³¿â — ñèñòåìó, îñíîâàíó íà

ñèìâîëüíîìó ï³äõîä³, ðîçðîáëåíîìó â ²íñòèòóò³ ê³áåðíåòèêè ³ì. Â.Ì. Ãëóøêîâà ÍÀÍ Óêðà¿-

íè. Âïåðøå ñèìâîëüíèé ï³äõ³ä ðîçøèðåíî — äîäàíî åòàï âèêîíàííÿ òåñò³â, ùî äîçâîëÿº

çíà÷íî âäîñêîíàëèòè ÌÂÒ-ï³äõ³ä ó ñó÷àñí³é ³íäóñòð³¿. ²ë.: 5. Òàáë.: 3. Á³áë³îãð.: 32 íàçâè.

UDC 519.686.2

Paradigms of model-based and symbolic software testing / Letychevskyi O.Î. // Kibernetika i

sistemny analiz. — 2015. — Vol. 51, N 5. — P. 31–44.

Model-based testing (MBT) of software systems is considered and the well-known methods

and tools for MBT are reviewed. These methods allow automating the procedures performed by a

software testing engineer and significantly increase software system testing quality. The MBT

technology, its components, and main tools are described in the paper. The list of problems and

challenges in MBT usage is defined. The symbolic approach is presented, which allows resolving

some of the existing MBT problems, especially symbolic-based Generic Trace Generator. This tool

was developed at the V.M. Glushkov Institute of Cybernetics. For the first time ever, the symbolic

approach was extended for test execution process, which improves the MBT technology in modern

industry. Figs: 5. Tabl.: 3. Refs: 32 titles.

ÓÄÊ 004.932.4

Ñåãìåíòàö³ÿ çîáðàæåíü íà îñíîâ³ îö³íþâàííÿ òåíäåíö³¿ äî ôîðìóâàííÿ êëàñòåð³â
åëåìåíòàìè çîáðàæåííÿ çà äîïîìîãîþ õàðàêòåðèñòèê òî÷êîâîãî ïîëÿ / Êîñàðåâè÷ Ð.ß.,
Ðóñèí Á.Ï., Êîðí³é Â.Â., Êåðîä Ò.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,

¹ 5. — Ñ. 45–55.

Çàïðîïîíîâàíî íîâèé ï³äõ³ä äî ñåãìåíòàö³¿ çîáðàæåíü, îñíîâàíèé íà ìîäåëþâàíí³ ïðî-

ñòîðîâîãî ðîçïîä³ëó òî÷îê ó ïëîùèí³ çîáðàæåííÿ òà ¿õ çäàòíîñò³ ³äåíòèô³êóâàòè êëàñòåðè.

Ìåòîä âèìàãàº ïîä³ë çîáðàæåííÿ íà ôðàãìåíòè. Íà ï³äñòàâ³ âèÿâëåííÿ ï³ê³â ã³ñòîãðàìè äëÿ

êîæíîãî ôðàãìåíòà ôîðìóºòüñÿ ïîñë³äîâí³ñòü äîì³íóþ÷èõ ÿñêðàâîñòåé. Äëÿ êîæíî¿ ÿñêðà-

âîñò³ ôîðìóþòüñÿ òî÷êîâ³ ïîëÿ ³ ïåðåâ³ðÿºòüñÿ íàÿâí³ñòü êëàñòåð³â çà äîïîìîãîþ õàðàêòå-

ðèñòèê äðóãîãî ïîðÿäêó òî÷êîâèõ ïîë³â. Îá’ºäíàííÿ óñ³õ ÿñêðàâîñòåé, äëÿ ÿêèõ òî÷êîâ³ ïîëÿ

ôîðìóþòü êëàñòåðè, óòâîðþº îá’ºêò ñåãìåíòàö³¿. Íàâåäåíî ðåçóëüòàòè ñåãìåíòàö³¿ íèçêè

çîáðàæåíü ó ïîð³âíÿíí³ ç òàêèìè ìåòîäàìè, ÿê âèá³ð ïîðîãó òà íàðîùóâàííÿ ïî÷àòêîâèõ îá-

ëàñòåé. ²ë.: 7. Òàáë.: 2. Á³áë³îãð.: 34 íàçâè.

UDC 004.932.4

Segmentation of images based on the evaluation of the tendency to cluster formation of image
elements by point fields characteristics / Kosarevych R.J., Rusyn B.P., Korniy V.V.,
Kerod T.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 45–55.

We introduce a new approach to image segmentation, which is based on modeling the spatial

distribution of points in the image plane and their ability to identify clustering. Based on histogram

peaks detection, a sequence of dominant intensities is formed for each fragment. For each image

intensity, point patterns are formed. Then, their ability to cluster the point patterns, formed for each

images intensity, is checked, based on the second-order characteristics of the point pattern. The

union of all intensities, which corresponds to the clustering point patterns, forms the object of

segmentation. The results of image segmentation in comparison with thresholding and seed region

growing methods are shown. Figs: 7. Tabl.: 2. Refs: 34 titles.



ÓÄÊ 519.854

Ïðî ñêëàäí³ñòü îá÷èñëåííÿ ïàðàìåòð³â ñò³éêîñò³ â çàäà÷àõ áóëåâîãî ïðîãðàìóâàííÿ /
Ìèõàéëþê Â.Î., Ë³ùóê Í.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5.

— Ñ. 56–62.

Ïîêàçàíî, ùî äëÿ NP-ïîâíèõ çàäà÷ òðóäîì³ñòêèì º íàâ³òü îá÷èñëåííÿ êóë³ ñò³éêîñò³

ðàä³óñà 1 îïòèìàëüíîãî ðîçâ’ÿçêó (òîáòî ïðè P NP� äëÿ öüîãî ðîçâ’ÿçêó íå ³ñíóº

ïîë³íîì³àëüíîãî àëãîðèòìó). Ïðè âèêîðèñòàíí³ æàä³áíèõ àëãîðèòì³â äëÿ çàäà÷³ ïðî ïîêðèò-

òÿ ìíîæèíàìè (çàäà÷³ ïðî ðþêçàê) ïðè ðàä³óñ³ ñò³éêîñò³ r O� ( )1 ³ñíóþòü ïîë³íîì³àëüí³ àëãî-

ðèòìè îá÷èñëåííÿ êóë³ ñò³éêîñò³ ðàä³óñà r ln m-íàáëèæåíîãî ðîçâ’ÿçêó (1-íàáëèæåíîãî ðîç-

â’ÿçêó). Áiáë³îãð.: 14 íàçâ.

UDC 519.854

The complexity of calculating sensitivity parameters in Boolean programming problems /
Mikhailyuk V.A., Lishchuk N.V. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. —

P. 56–62.

The authors show that even calculating the stability ball of radius 1 of the optimal solution is

cumbersome for NP-hard problems (i.e., a polynomial algorithm does not exist unless P NP� ).

When greedy algorithms are used for set covering problem (knapsack problem) for stability radius

r O� ( )1 , polynomial algorithms of calculating the stability ball of radius r of ln m-approximate

solution (1-àpproximate solution) exist. Refs: 14 titles.

ÓÄÊ 512.9

Àëãîðèòì, ÿêèé âñòàíîâëþº åêâ³âàëåíòí³ñòü äåòåðì³íîâàíèõ áàãàòîñòð³÷êîâèõ àâòîìàò³â /
Áîðèñåíêî Â.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 63–72.

Çàïðîïîíîâàíî àëãîðèòì, ÿêèé âèçíà÷àº åêâ³âàëåíòí³ñòü áàãàòîñòð³÷êîâèõ àâòîìàò³â,

çîáðàæåíèõ ó âèãëÿä³ ãðàô³â, òà áàçóºòüñÿ íà äîâåäåí³é àâòîðîì òåîðåì³ ïðî äîñòàòí³ óìîâè

åêâ³âàëåíòíîñò³. Àëãîðèòì ïîëÿãàº â ïîáóäîâ³ ñïåö³àëüíî¿ (çàìêíåíî¿) ä³àãðàìè çà äîïîìî-

ãîþ åëåìåíòàðíèõ îïåðàö³é, çàïðîïîíîâàíèõ M. Áåðäîì. Ñôîðìóëüîâàíî ïðàâèëà çàñòîñó-

âàííÿ öèõ îïåðàö³é, ÿê³ äîçâîëÿþòü çðîáèòè àëãîðèòì ñê³í÷åííèì. ²ë.: 5. Á³áë³îãð.: 9 íàçâ.

UDC 512.9

The algorithm for establishing the equivalence of determined multitape automata /
Borisenko V.I. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 63–72.

This paper proposes an algorithm to determine the equivalence of multitape automata presented

in the form of graphs. The algorithm is based on the theorem (proved by the author) on the sufficient

conditions of equivalence and consists in the construction of special (closed) diagrams with the help

of elementary operations proposed by M. Bird. The rules for the application of these operations,

which make the algorithm finite, are formulated. Figs: 5. Refs: 9 titles.

ÓÄÊ 519.1

Îêðåìèé âèïàäîê ðîçâ’ÿçêîâîãî ïîë³íîìà / Ïàâëåíêî Â.Á. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 73–78.

Çàïðîïîíîâàíî ìåòîä, ùî äîçâîëÿº â³äøóêàòè ðîçâ’ÿçîê ñèñòåìè ð³âíÿíü äëÿ ïëîñêî¿

òð³àíãóëÿö³¿ â çàäàíèõ ìåæàõ øëÿõîì ðîçáèòòÿ øóêàíîãî ãðàôà íà äâ³ îáëàñò³ ³ ïîáóäîâè

ðîçâ’ÿçêîâîãî ïîë³íîìà. Ïðè öüîìó ñòâîðþºòüñÿ íàá³ð ïàð ðåáåð ãàì³ëüòîíîâîãî öèêëó,

â ÿêîìó âèêîíóºòüñÿ ïîøóê öèêëó. ²ë.: 1. Áiáë³îãð.: 4 íàçâè.

UDC 519.1

Specific case of the solution polynomial / Pavlenko V.B. // Kibernetika i sistemny analiz. —

2015. — Vol. 51, N 5. — P. 73–78.

The paper proposes a method to find the solution of the system of equations for a plane

triangulation within certain limits by dividing the desired graph into two domains and constructng

a solution polynomial. Fig.: 1. Refs: 4 titles.
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ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 517.95:519.86

Ïðî äåÿê³ ðåçóëüòàòè ìàòåìàòè÷íîãî ìîäåëþâàííÿ äèíàì³êè íå ïîâí³ñòþ
ñïîñòåðåæóâàíèõ ïðîñòîðîâî ðîçïîä³ëåíèõ ñèñòåì / Ñòîÿí Â.À. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 79–94.

Çðîáëåíî àíàë³òè÷íèé çâ³ò ïðî äîñë³äæåííÿ àâòîðà â ãàëóç³ ìàòåìàòè÷íîãî ìîäåëþâàí-
íÿ äèíàì³êè ë³í³éíèõ ïðîñòîðîâî ðîçïîä³ëåíèõ ñèñòåì â óìîâàõ îáìåæåíîñò³ ³íôîðìàö³¿ ïðî
¿õ ïî÷àòêîâî-êðàéîâèé ñòàí. Íàâåäåíî ðîçâ’ÿçêè çàäà÷ êåðóâàííÿ òàêèìè ñèñòåìàìè çà äîïî-
ìîãîþ äîâ³ëüíî¿ êîìá³íàö³¿ çîâí³øíüîäèíàì³÷íèõ çáóðþþ÷èõ ôàêòîð³â. Çàäà÷³ ðîçâ’ÿçóþòü-
ñÿ ïðè íåïåðåðâíî ³ äèñêðåòíî âèçíà÷åíèõ ñïîñòåðåæåííÿõ çà ïî÷àòêîâî-êðàéîâèìè
çáóðåííÿìè ñèñòåìè òà ¿¿ áàæàíèì ñòàíîì. Á³áë³îãð.: 14 íàçâ.

UDC 517.95:519.86

Some results in mathematical modeling of the dynamics of incompletely observed spatially
distributed systems / Stoyan V.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. —
P. 79–94.

An analytical summary about author’s research in the mathematical modeling of the
dynamics of linear spatially distributed systems under limited information about their
initial–boundary-value state is presented. The solutions to problems of control of such systems
using an arbitrary combination of external-dynamic disturbing factors are given. The problems are
solved for continuously and discretely defined observations of the initial–boundary-value
disturbances of the system and its desired state. Refs: 14 titles.

ÓÄÊ 004.93'1

Ôîðìàë³çàö³ÿ àëãîðèòìó êëàñèô³êàö³¿ îá’ºêò³â / Ìàðòèíþê Ò.Á., Êîæåì’ÿêî À.Â.,
Êóïåðøòåéí Ë.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 95–101.

Ðîçãëÿíóòî àëãîðèòì êëàñèô³êàö³¿ îá’ºêò³â çà êðèòåð³ºì ìàêñèìóìó äèñêðèì³íàíòíèõ
ôóíêö³é, îñîáëèâ³ñòþ ÿêîãî º ïàðàëåëüíà îáðîáêà çà ñòîâïöÿìè ìàòðèö³, ùî ñêëàäàºòüñÿ
ç åëåìåíò³â äèñêðèì³íàíòíèõ ôóíêö³é. Íàâåäåíî çàïèñ öüîãî àëãîðèòìó â òåðì³íàõ ñèñòåìè
àëãîðèòì³÷íèõ àëãåáð Â.Ì. Ãëóøêîâà. Òàáë.: 1. Á³áë³îãð.: 24 íàçâè.

UDC 004.93'1

Formalization of the object classification algorithm / Martyniuk T.B., Kozhemiako A.V.,
Kupershtein L.M. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 95–101.

An algorithm for object classification using the criterion of the maximum of discriminat
functions is considered. A special feature of this algorithm is parallel processing over the columns
of the matrix that consists of elements of the discriminant functions. This algorithm is represented
in terms of Glushkov’s system of algorithmic algebras. Tabl.: 1. Refs: 24 titles.

ÓÄÊ 517.988

Çá³æí³ñòü ìîäèô³êîâàíîãî åêñòðàãðàä³ºíòíîãî ìåòîäó äëÿ âàð³àö³éíèõ íåð³âíîñòåé
ç íåë³ïøèöåâèìè îïåðàòîðàìè / Äåíèñîâ Ñ.Â., Ñåìåíîâ Â.Â., ×àáàê Ë.Ì. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 102–110.

Çàïðîïîíîâàíî ìîäèô³êîâàíèé åêñòðàãðàä³ºíòíèé ìåòîä ç äèíàì³÷íèì ðåãóëþâàííÿì
âåëè÷èíè êðîêó äëÿ ðîçâ’ÿçàííÿ âàð³àö³éíèõ íåð³âíîñòåé ç ìîíîòîííèìè îïåðàòîðàìè, ùî
ä³þòü ó ã³ëüáåðòîâîìó ïðîñòîð³. Ðîçãëÿíóòî âàð³àíò ìåòîäó äëÿ ïîøóêó òàêîãî ðîçâ’ÿçêó
âàð³àö³éíî¿ íåð³âíîñò³, ùî º íåðóõîìîþ òî÷êîþ êâàç³íåðîçòÿãóþ÷îãî îïåðàòîðà. Äîâåäåíî
ñëàáêó çá³æí³ñòü ìåòîä³â áåç ïðèïóùåííÿ ïðî ë³ïøèöåâ³ñòü îïåðàòîð³â. Á³áë³îãð.: 37 íàçâ.

UDC 517.988

Convergence of the modified extragradient method for variational inequalities with
non-Lipschitz operators / Denisov S.V., Semenov V.V., Chabak L.M. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 5. — P. 102–110.

We present a modified extragradient method with dynamic stepsize adjustment to solve
variational inequalities with monotone operators acting in a Hilbert space. In addition, we consider
a variant of the method that finds a solution of a variational inequality that is also a fixed point of a
given quasi-nonexpansive mapping. We establish the weak convergence of the methods without
any Lipschitzian continuity assumption on operators. Refs: 37 titles.
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ÓÄÊ 519.24

Còàòèñòè÷í³ åêñïåðèìåíòè ó çáàëàíñîâàíîìó ìàðêîâñüêîìó âèïàäêîâîìó ñåðåäîâèù³ /
Êîðîëþê Ä.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 111–116.

Äëÿ ìàðêîâñüêèõ ñòàòèñòè÷íèõ åêñïåðèìåíò³â ó çáàëàíñîâàíîìó âèïàäêîâîìó ñåðåäî-
âèù³, ÿê³ çàäàþòüñÿ ðîçâ’ÿçêàìè ð³çíèöåâèõ ñòîõàñòè÷íèõ ð³âíÿíü, îäåðæàíî àïðîêñèìàö³þ
ó ñõåì³ ñåð³é äèôóç³éíèì ïðîöåñîì òèïó Îðíøòåéíà–Óëåíáåêà. Ïàðàìåòðè çñóâó ³ äèôóç³¿
âèçíà÷àþòüñÿ óñåðåäíåííÿì çà ñòàö³îíàðíèì ðîçïîä³ëîì âêëàäåíîãî ëàíöþãà Ìàðêîâà
ç óðàõóâàííÿì óìîâè çáàëàíñîâàíîñò³. Á³áë³îãð.: 6 íàçâ.

UDC 519.24

Statistical experiments in a balanced Markov random environment / Koroliouk D.V. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 111–116.

For Markov statistical experiments in a balanced random environment, defined by solutions
of difference stochastic equations, an approximation is obtained in series scheme, by the
Ornstein–Uhlenbeck diffusion process. The drift and diffusion parameters are determined by
averaging over the stationary distribution of the embedded Markov chain using the balance
condition. Refs: 6 titles.

ÓÄÊ 519.245; 519.86

Äèôóç³éíà àïðîêñèìàö³ÿ ìîäåë³ ïóàññîí³âñüêîãî òèïó äëÿ íàêîïè÷åíî¿ íàäëèøêîâî¿
ïðèáóòêîâîñò³ / Ïàâëåíêî Î., Ïîëà À., Öàðêîâ ª. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2015. — Òîì 51, ¹ 5. — Ñ. 117–127.

Àíàë³çóºòüñÿ ðåãðåñ³éíå ð³âíÿííÿ äëÿ íàêîïè÷åíî¿ íàäëèøêîâî¿ ïðèáóòêîâîñò³ ç çà-
ëèøêàìè, ÿê³ ìàþòü óìîâíó äèñïåðñ³þ ó ôîðì³ GARCH(1,1)-ïðîöåñó, òà ñòàòèñòè÷íî¿ íå-
âèçíà÷åí³ñòþ ó ôîðì³ AR(1) ïðîöåñó ç ïàðàìåòðîì êîðåëÿö³¿ �. Ó ïðèïóùåíí³, ùî äîâæè-
íè ³íòåðâàë³â ì³æ òðàíñàêö³ÿìè íåçàëåæí³ ³ ïîêàçíèêîâî ðîçïîä³ëåí³ ç äîñèòü ìàëèì ñå-
ðåäí³ì h, ïîáóäîâàíî ñèñòåìó ð³âíÿíü äèôóç³éíî¿ àïðîêñèìàö³¿. Ãðàíè÷íå ñòîõàñòè÷íå
ð³âíÿííÿ äîçâîëÿº çðîáèòè âèñíîâîê ïðî ³ñíóâàííÿ ñòàö³îíàðíîãî ðîçïîä³ëó óìîâíî¿ äèñ-
ïåðñ³¿ ó âèãëÿä³ îáåðíåíîãî ãàììà-ðîçïîä³ëó òà àíàë³çóâàòè çàëåæí³ñòü öüîãî ðîçïîä³ëó â³ä
ïàðàìåòðà êîðåëÿö³¿ �. ²ë.: 3. Òàáë.: 1. Á³áë³îãð.: 11 íàçâ.

UDC 519.245; 519.86

Diffusion approximation for a Poisson model of cumulative excess returns / Pavlenko O., Pola A.,
Carkovs Je. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 117–127.

The paper analyzes the regressive equation for cumulative excess returns with residual conditional
variances as a GARCH(1,1) process and market uncertainty as an AR(1) Gaussian process with correlation
parameter �. Under assumption that the lengths of the transaction time intervals are independent
exponentially distributed random variables with sufficiently small mean h, we derive diffusion
approximation equations. The continuous time limit equation allows concluding that a stationary
conditional variance exists. Moreover, we derive this stationary distribution as inverse gamma
distribution and discuss the dependence of this distribution on the correlation parameter �. Figs: 3.
Tabl.: 1. Refs: 11 titles.

ÓÄÊ 517.97

Íèæíié àëüòåðíîâàíèé ³íòåãðàë Ïîíòðÿã³íà äëÿ äèôåðåíö³àëüíèõ âêëþ÷åíü /
Iñêàíàäæiºâ I.M. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 128–138.

Ðîçãëÿíóòî íîâ³ ñïðîùåíi ñõåìè ïîáóäîâè íèæíüîãî àëüòåðíîâàíîãî ³íòåãðàëó Ïîíò-
ðÿã³íà äëÿ ³ãîð ïåðåñë³äóâàííÿ, ùî îïèñóþòüñÿ äèôåðåíö³àëüíèìè âêëþ÷åííÿìè òèïó
z t F t u( ) ( , )� , äå F — íåïåðåðâíå êîìïàêòíå â³äîáðàæåííÿ. Ïîêàçàíî, ùî äëÿ ïî÷àòêîâèõ
ñòàíiâ, äî ÿêèõ çàñòîñîâóºòüñÿ íèæíié àëüòåðíîâàíèé iíòåãðàë, iñíóº ñòðàòåã³ÿ ïåðåñë³äóâà÷à,
ùî ãàðàíòóº òî÷íå çàêií÷åííÿ ïåðåñë³äóâàííÿ ³ ìàº êóñêîâî-ñòàë³ ðåàëiçàöi¿. Á³áë³îãð.: 20 íàçâ.

UDC 517.97

The lower Pontryagin’s alternating integral for differential inclusions / Iskanadjiev I.M. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 128–138.

The author proposes simplified schemes for the construction of the lower Pontryagin’s
alternating integral in pursuit games described by the differential inclusion z t F t u( ) ( , )� , where F

is a continuous compact-valued mapping. Based on this schemes, the author proves that for the
initial states to which the lower alternating integral can be applied, there exists a pursuer’s
strategy that guarantees exact completion of the pursuit and has piecewise constant realizations.
Refs: 20 titles.
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ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 004.652, 539.3

Âèñîêîòî÷í³ ìàêñèìàëüí³ íàïðóæåííÿ â çàäà÷³ ïðî âçàºìîä³þ ïðóæíèõ õâèëü ç
ñèñòåìîþ öèë³íäðè÷íèõ ïîðîæíèí â óìîâàõ ïëîñêî¿ äåôîðìàö³¿ / Ïàí÷åíêî Á.ª.,
Ñàéêî ².Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 139–148.

Çàïðîïîíîâàíî ñõåìó âèñîêîòî÷íîãî ïàðàëåëüíîãî ðîçâ’ÿçóâàííÿ çàäà÷³ ïðî äèôðàêö³þ
ïðóæíèõ õâèëü íà ñèñòåì³ öèë³íäðè÷íèõ ïîðîæíèí íåêðóãîâî¿ ôîðìè. Çàäà÷ó çâåäåíî äî
ðîçâ’ÿçóâàííÿ ñèñòåìè ñèíãóëÿðíèõ ³íòåãðàëüíèõ ð³âíÿíü, ÿêó ðåàë³çîâàíî ÷èñåëüíî. Íàâå-
äåíî çàëåæíîñò³ íàïðóæåíü íà ãðàíèö³ ïîðîæíèíè â³ä äèíàì³÷íèõ òà ãåîìåòðè÷íèõ õàðàêòå-
ðèñòèê. Âïåðøå íàâåäåíî âèñîêîòî÷í³ çíà÷åííÿ ìàêñèìàëüíèõ íàïðóæåíü íà êîíòóðàõ îò-
âîð³â â³ä âïëèâó P- ³ SV-õâèëü. ²ë.: 9. Òàáë.: 1. Á³áë³îãð.: 11íàçâ.

UDC 004.652, 539.3

High-precision maximum stresses in the problem of the interaction of elastic waves with a
system of cylindrical cavities under plain strain / Panchenko B.E., Saiko I.N. // Kibernetika i
sistemny analiz. — 2015. — Vol. 51, N 5. — P. 139–148.

A scheme of high-precision parallel computing of the problem of diffraction of elastic waves
on a system of cylindrical non-circular cavities is proposed. The problem is reduced to the solution
of singular integral equations realized numerically. The dependences of stresses at the boundaries
of cavities on dynamic and geometric characteristics are presented. The high-precision values of
maximum stresses at the boundaries of cavities due to the impact of P- and SV-waves are presented
for the first time. Figs: 9. Tabl.: 1. Refs: 11 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 681.3:519.72:003.26

Çàñòîñóâàííÿ CAPTCHA â êîìï’þòåðí³é ñòåãàíîãðàô³¿ / Çàä³ðàêà Â.Ê., Êóä³í À.Ì.,
Øâ³ä÷åíêî ².Â., Áðåäåëüîâ Á.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51,
¹ 5. — Ñ. 149–156.

Îïèñàíî íîâèé ï³äõ³ä äî ïîáóäîâè ñòåãàíîãðàô³÷íèõ ñèñòåì ³ç âèêîðèñòàííÿì òåñòó
Òüþð³íãà äëÿ ðîçï³çíàâàííÿ ëþäèíè ³ êîìï’þòåðà (CAPTCHA). Ðîçãëÿíóòî çàãàëüí³ ïðèíöè-
ïè âèêîðèñòàííÿ CAPTCHA äëÿ ïîáóäîâè ñòåãàíîãðàô³÷íèõ ñèñòåì ó õìàðíèõ êîìï’þòåð-
íèõ ñèñòåìàõ. Çàïðîïîíîâàíî ñòåãàíîñèñòåìó, ÿêà ïîáóäîâàíà íà öèõ ïðèíöèïàõ. Íàâåäåíî
îö³íêè ¿¿ ñò³éêîñò³ äî ñòåãàíîàíàë³çó òà ðîçãëÿíóòî àñïåêòè ðåàë³çàö³¿. ²ë.: 2. Òàáë.: 1.
Á³áë³îãð.: 9 íàçâ.

UDC 681.3:519.72:003.26

Application of CAPTCHA in computer steganography / Zadiraka V.K., Kudin A.M.,
Shvidchenko I.V., Bredelev B.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. —
P. 149–156.

A new approach to the construction of steganographic systems with the use of Completely
Automated Public Turing test to tell Computers and Humans Apart (CAPTCHA) is proposed. The
general principles of CAPTCHA application for the construction of steganographic systems in
cloud computer systems are considered. An author’s stegosystem based on these principles is
proposed. The steganalysis security estimates are presented for this stegosystem and the aspects of
its implementation are discussed. Figs: 2. Tabl.: 1. Refs: 9 titles.

ÓÄÊ 004.22 + 004.93'11

Îö³íêà ñõîæîñò³ âåêòîð³â çà ¿õí³ìè ðàíäîì³çîâàíèìè á³íàðíèìè ïðîåêö³ÿìè /
Ðà÷êîâñüêèé Ä.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. —
Ñ. 157–168.

Äîñë³äæåíî îö³íêó êóòà, ñêàëÿðíîãî äîáóòêó òà åâêë³äîâî¿ â³äñòàí³ ä³éñíèõ âåêòîð³â çà
á³íàðíèìè âåêòîðàìè ç ðåãóëüîâàíîþ ðîçð³äæåí³ñòþ. Ïåðåòâîðåííÿ ïðîâåäåíî øëÿõîì ïðî-
åêö³¿ ³ç çàñòîñóâàííÿì á³íàðíî¿ âèïàäêîâî¿ ìàòðèö³ ç åëåìåíòàìè {0, 1} òà âèõ³äíîãî ïîðîãî-
âîãî ïåðåòâîðåííÿ. Íàâåäåíî ïîð³âíÿëüíèé àíàë³ç ïîìèëêè îö³íêè ì³ð ñõîæîñò³ âõ³äíèõ âåê-
òîð³â çà ðÿäîì ì³ð ñõîæîñò³ âèõ³äíèõ á³íàðíèõ âåêòîð³â íà îñíîâ³ ñêàëÿðíîãî äîáóòêó. ²ë.: 3.
Á³áë³îãð.: 59 íàçâ.
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UDC 004.22 + 004.93'11

Estimation of vector similarity by their randomized binary projections / Rachkovskij D.A. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. — P. 157–168.

We analyze the estimation of the angle, the inner product, and the Euclidean distance of
real-valued vectors by binary vectors with controlled sparseness. Transformation is carried out by
projection using a binary random matrix with elements {0, 1} and the output threshold
transformation. We also provide a comparative analysis of the error obtained while estimating the
similarity measures of input vectors by some similarity measures of output binary vectors based on
their scalar product. Figs: 3. Refs: 59 titles.

ÓÄÊ 519.615

Ìåòîä çíàõîäæåííÿ óñ³õ êîðåí³â ñèñòåìè íåë³í³éíèõ àëãåáðà¿÷íèõ ð³âíÿíü, îñíîâàíèé
íà îïåðàòîð³ Êðàâ÷èêà / Ñåìåíîâ Â.Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. —
Òîì 51, ¹ 5. — Ñ. 169–175.

Çàïðîïîíîâàíî ìåòîä îá÷èñëåííÿ óñ³õ êîðåí³â ñèñòåìè íåë³í³éíèõ ð³âíÿíü ó áàãàòî-
âèì³ðíîìó ³íòåðâàë³. Ãîëîâíà ³äåÿ ìåòîäó ïîëÿãàº ó ðîçáèòò³ âèõ³äíîãî ³íòåðâàëó ïîøóêó
êîðåí³â íà ï³ä³íòåðâàëè, ó êîæíîìó ç ÿêèõ àáî â³äñóòí³ êîðåí³, àáî âèêîíóºòüñÿ êðèòåð³é
ºäèíîñò³ êîðåíÿ, ùî áàçóºòüñÿ íà îïåðàòîð³ Êðàâ÷èêà (Krawczyk). Íàâåäåíî àëãîðèòì, ÿêèé
âèêîíóº òàêå ðîçáèòòÿ. ²ë.: 1. Òàáë.: 2. Á³áë³îãð.: 17 íàçâ.

UDC 519.615

A method to find all the roots of a system of nonlinear equations based on the Krawczyk
operator / Semenov V.Yu. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 5. —
P. 169–175.

The author proposes a method to calculate all the roots of a system of nonlinear equations
inside a multidimensional interval. The main idea of the method is to subdivide the original
interval into subintervals, which either do not have roots or satisfy the root uniqueness criterion
based on the Krawczyk operator. An algorithm performing such a subdivision is presented. Fig.: 1.
Tabl.: 2. Refs: 17 titles.

ÓÄÊ 004.519.7 (045)

Îñíîâí³ ïðèíöèïè ñèíòåçó ëîã³êî-ë³íãâ³ñòè÷íèõ ìîäåëåé / Âàâ³ëåíêîâà À.². //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2015. — Òîì 51, ¹ 5. — Ñ. 176–185.

Ïðîàíàë³çîâàíî íåäîë³êè ³ñíóþ÷èõ òåîð³é ñåìàíòè÷íîãî òà ë³íãâ³ñòè÷íîãî àíàë³çó
òåêñò³â. Çàïðîïîíîâàíî ôîðìàëüíó ìîäåëü, ÿêà âðàõîâóº ñåìàíòèêî-ñèíòàêñè÷íó ñòðóêòóðó
ðå÷åíü ïðèðîäíî¿ ìîâè. Íàâåäåíî ïðèêëàäè ïîáóäîâè ëîã³êî-ë³íãâ³ñòè÷íèõ ìîäåëåé ð³çíèõ
òèï³â ðå÷åíü, íà îñíîâ³ ÷îãî ñôîðìóëüîâàíî îñíîâí³ ïðèíöèïè ñèíòåçó ëîã³êî-ë³íãâ³ñòè÷íèõ
ìîäåëåé ðå÷åíü ïðèðîäíî¿ ìîâè. Áiáë³îãð.: 16 íàçâ.

UDC 004.519.7 (045)

Basic principles of the synthesis of logical–linguistic models / Vavilenkova A.I. // Kibernetika i
sistemny analiz. — 2015. — Vol. 51, N 5. — P. 176–185.

The paper analyzes the disadvantages of the available theories of semantic and linguistic
analysis. It proposes a formal model that takes into account the semantic–syntactic structure of
sentences in natural language. The author provides examples of constructing logical–linguistic
models for different types of sentences, based on which the fundamental principles of the synthesis
of logical–linguistic models of sentences in natural language are formulated. Refs: 16 titles.
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