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Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 519.731.1

Ïðîåêòóâàííÿ ðåàêòèâíèõ àëãîðèòì³â øëÿõîì ðîçâ’ÿçàííÿ ð³âíÿíü íàä àâòîìàòàìè /
×åáîòàðüîâ À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 3–13.

Ðîçãëÿäàºòüñÿ çàäà÷à ðîçâ’ÿçàííÿ íåð³âíîñòåé íàä àâòîìàòàìè, ÿêà âèíèêàº ïðè
êîìïîçèö³éíîìó ï³äõîä³ äî ïðîåêòóâàííÿ ðåàêòèâíèõ ñèñòåì. Çàäà÷à ôîðìóëþºòüñÿ òà ðîçâ’ÿçóºòüñÿ
íà ð³âí³ ñïåöèô³êàö³é àâòîìàò³â ëîã³÷íîþ ìîâîþ L. Ïîêàçàíî, ÿê îäåðæàòè ìàêñèìàëüíèé ðîçâ’ÿçîê
íåð³âíîñò³ â³äíîñíî îïåðàö³¿ ñèíõðîííî¿ êîìïîçèö³¿ àâòîìàò³â. ²ë.: 3. Á³áë³îãð.: 9 íàçâ.

UDC 519.731.1

Design of reactive algorithms by solving equations over finite state machines / Chebotarev A.N. //

Kibernetika i sistemny analiz. — 2012. — N 4. — P. 3–13.

he problem of solving inequalities over finite state machines (FSMs) is considered. This problem

arises in the compositional approach to the design of reactive systems. The problem is formulated and

solved at the level of FSM specifications in the logical language L. We show how to compute the

maximal solution to the inequality with respect to the operation of synchronous composition of FSMs.

Figs: 3. Refs: 9 titles.

ÓÄÊ 004.056.5

Àëãîðèòì ôîðìóâàííÿ åëåêòðîííîãî öèôðîâîãî ï³äïèñó ç ìîæëèâ³ñòþ âèÿâëåííÿ ³ âèïðàâëåííÿ
ïîìèëêè / Á³ÿøåâ Ð.Ã., Íèñàíáàºâà Ñ.ª. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. —

Ñ. 14–23.

Çàïðîïîíîâàíî àëãîðèòì ñòâîðåííÿ åëåêòðîííîãî öèôðîâîãî ï³äïèñó â íåïîçèö³éí³é

ïîë³íîì³àëüí³é ñèñòåì³ ÷èñëåííÿ, ùî ôîðìóº òðè íàäì³ðí³ ëèøêè çà ìîäóëåì îäí³º¿ äîäàòêîâî¿

ïîë³íîì³àëüíî¿ îñíîâè. Öåé ï³äïèñ äîçâîëÿº òàêîæ âèÿâëÿòè ³ êîðåêòóâàòè îäèíè÷íó ïîìèëêó ³

âèçíà÷àòè áàãàòîêðàòíó. Ïîêàçàíî îäíîçíà÷í³ñòü ïðîöåäóðè âèÿâëåííÿ ³ âèïðàâëåííÿ îäèíè÷íî¿

ïîìèëêè. Âèçíà÷åíî ôîðìóëó êðèïòîñò³éêîñò³ öèôðîâîãî ï³äïèñó. Òàáë.: 2. Á³áë³îãð.: 9 íàçâ.

UDC 004.056.5

Algorithm of creating a digital signature with error detection and correction / Biyashev R.G.,
Nyssanbayeva S.E. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 14–23.

The authors propose an algorithm for creating a digital signature in a nonpositional polynomial

notation, which forms three surplus residues modulo one additional polynomial base. This signature allows

single-error detection and correction (which is shown to be a unique procedure) and multi-error detection.

A formula for the cryptographic security of the digital signature is obtained. Tabl.: 2. Refs: 9 titles.

ÓÄÊ 519.6, 510.51

Óí³âåðñàëüíà ìåðåæà Ïåòð³ / Çàéöåâ Ä.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. —

Ñ. 24–39.

Ïîáóäîâàíî óí³âåðñàëüíó ³íã³á³òîðíó ìåðåæó Ïåòð³, ÿêà âèêîíóº äîâ³ëüíó çàäàíó ³íã³á³òîðíó
ìåðåæó Ïåòð³. Ãðàô ³íã³á³òîðíî¿ ìåðåæ³ Ïåòð³, ¿¿ ìàðê³ðóâàííÿ ³ ïîñë³äîâí³ñòü ñïðàöüîâóâàííÿ
ïåðåõîä³â çàøèôðîâàíî ÿê äåñÿòü íåâ³ä’ºìíèõ ö³ëèõ ñêàëÿðíèõ çì³ííèõ, ïîäàíèõ â³äïîâ³äíèìè
ïîçèö³ÿìè óí³âåðñàëüíî¿ ìåðåæ³. Çà ð³âíÿííÿì ñòàí³â ïîáóäîâàíî àëãîðèòì âèêîíàííÿ ³íã³á³òîðíî¿
ìåðåæ³, ÿêèé âèêîðèñòîâóº ëèøå âêàçàí³ ñêàëÿðí³ çì³íí³. Àëãîðèòì çàêîäîâàíî ³íã³á³òîðíîþ
ìåðåæåþ Ïåòð³. Âèêîðèñòàíî ï³äìåðåæ³, ÿê³ ðåàë³çóþòü àðèôìåòè÷í³ ³ ëîã³÷í³ îïåðàö³¿,
êîï³þâàííÿ çíà÷åíü çì³ííèõ. ²ë.: 16. Òàáë.: 3. Á³áë³îãð.: 10 íàçâ.

UDC 519.6, 510.51

Universal Petri net / Zaitsev D.A. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 24–39.

A universal inhibitor Petri net is constructed, which executes an arbitrary given inhibitor Petri net.

The inhibitor Petri net graph, its marking, and transition firing sequence are encoded as 10 scalar

nonnegative integer variables and are represented by the corresponding places of the universal net. An

algorithm of inhibitor net execution that uses only these scalar variables is developed based on the state

equation and is encoded by the universal inhibitor Petri net. Subnets that implement arithmetic,

comparison, and copying operations are employed. Figs: 16. Tabl.: 3. Refs: 10 titles.
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ÓÄÊ 517.977

Ìåòîä ðîçâ’ÿçóâàëüíèõ ôóíêö³é ó òåîð³¿ êîíôë³êòíî-êåðîâàíèõ ïðîöåñ³â / ×èêð³é À.Î.,
Ðàïïîïîðò É.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 40–64.

Äîñë³äæåíî ìåòîä ðîçâ’ÿçóâàëüíèõ ôóíêö³é ñòîñîâíî òåîð³¿ êîíôë³êòíî-êåðîâàíèõ ïðîöåñ³â.
Ïðè öüîìó êëþ÷îâó ðîëü â³ä³ãðàþòü çâîðîòí³ ôóíêö³îíàëè Ì³íêîâñüêîãî, çà äîïîìîãîþ ÿêèõ
óòâîðåí³ ñïåö³àëüí³ áàãàòîçíà÷í³ â³äîáðàæåííÿ òà â³äïîâ³äí³ ðîçâ’ÿçóâàëüí³ ôóíêö³¿, ò³ñíî
ïîâ’ÿçàí³ ç ïàðàìåòðàìè âèõ³äíîãî êîíôë³êòíî-êåðîâàíîãî ïðîöåñó. Ïðè îá´ðóíòóâàíí³ ³ãðîâèõ
êîíñòðóêö³é òà îòðèìàíí³ íà ¿õ îñíîâ³ çì³ñòîâíèõ ðåçóëüòàò³â åôåêòèâíî çàñòîñîâàíî ñó÷àñíó
òåõí³êó òåîð³¿ áàãàòîçíà÷íèõ â³äîáðàæåíü. Çíà÷íó óâàãó ïðèä³ëåíî ïðîáëåìàì, ïîâ’ÿçàíèì
ç âëàñòèâîñòÿìè ñïåö³àëüíèõ áàãàòîçíà÷íèõ â³äîáðàæåíü òà ¿õ ñåëåêòîð³â, ùî â³ä³ãðàþòü
âèçíà÷àëüíó ðîëü ïðè äîâåäåíí³ òâåðäæåíü. Á³áë³îãð.: 46 íàçâ.

UDC 517.977

Resolving-functions method in the theory of conflict-controlled processes / Chikrii A.A., Rappoport I.S. //

Kibernetika i sistemny analiz. — 2012. — N 4. — P. 40–64.

The paper is devoted to advanced research of the resolving-functions method concerning the theory

of conflict-controlled processes. A key role is played by inverse Minkowski functionals, by means of

which special multi-valued mappings and corresponding resolving functions, closely related to the

parameters of the initial conflict-controlled process, are formed. A modern technique of the theory of

multi-valued mappings is effectively used for the substantiation of game constructions and getting

substantial result on their basis. The problems related to the properties of special multi-valued mappings

and their selectors, which play a crucial role in proving the assertions, are brought into the foreground

Refs: 46 titles.

ÓÄÊ 519.217.2

Ìîäåëþâàííÿ âíóòð³øíüîêë³òèííèõ ïðîöåñ³â çà äîïîìîãîþ àêòèâíèõ çàðÿäæåíèõ ÷àñòèíîê /
Á³ëåöüêèé Á.Î., Ãóïàë À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 65–72.

Îáãîâîðþºòüñÿ ìåòîä ìîäåëþâàííÿ âíóòð³øíüîêë³òèííèõ ðåàêö³é, ùî êîîðäèíóþòüñÿ
á³ëêàìè. Á³ëêè îïèñóþòüñÿ çà äîïîìîãîþ ëîêàëüíî âçàºìîä³þ÷èõ çàðÿäæåíèõ ÷àñòèíîê. Âçàºìîä³ÿ
çàäàºòüñÿ àëãîðèòì³÷íî, ùî äîçâîëÿº äîñë³äæóâàòè ïðîöåñè áåç óðàõóâàííÿ ô³çè÷íî¿ ïðèðîäè
á³ëêîâî¿ àêòèâíîñò³. Íà îñíîâ³ çàïðîïîíîâàíîãî ï³äõîäó ñòâîðåíî êîìï’þòåðíå ñåðåäîâèùå
ìîäåëþâàííÿ, çà äîïîìîãîþ ÿêîãî ÿê ïðèêëàä äîñë³äæóâàâñÿ ïðîöåñ ôîðìóâàííÿ ã³äðîôîáíîãî
ÿäðà á³ëêîâî¿ ãëîáóëè ó âîä³. ²ë.: 1. Á³áë³îãð.: 8 íàçâ.

UDC 519.217.2

Modeling intracellular processes using active charged particles / Biletskyy B.O., Gupal A.M. //

Kibernetika i sistemny analiz. — 2012. — N 4. — P. 65–72.

A new method of modeling of intracellular reactions that are coordinated by the proteins is

discussed. Proteins are represented as locally-interacting particles that can carry charges. Interactions are

defined algorithmically which allows studying processes regardless of physical nature of protein

interactions. The proposed approach was implemented as computer modeling framework which was

utilized for studying the process of protein hydrophobic core formation in water. Fig.: 1. Refs: 8 titles.

ÓÄÊ 517.954:519.6

Ìàòåìàòè÷íå ìîäåëþâàííÿ â ãåî³íôîðìàö³éí³é çàäà÷³ ïðî äèíàì³êó ïðîöåñó ãåîì³ãðàö³¿ çà óìîâ
ïðîñòîðîâî-÷àñîâî¿ íåëîêàëüíîñò³ / Áóëàâàöüêèé Â.Ì., Êðèâîíîñ Þ.Ã. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2012. — ¹ 4. — Ñ. 73–82.

Ïîáóäîâàíî ìàòåìàòè÷íó ìîäåëü äëÿ äîñë³äæåííÿ äèíàì³êè ëîêàëüíî-íåð³âíîâàæíèõ ó ÷àñ³
³ ïðîñòîð³ ì³ãðàö³éíî-êîíñîë³äàö³éíèõ ïðîöåñ³â â ãåîïîðèñòîìó ñåðåäîâèù³, íàñè÷åíîìó ñîëüîâè-
ìè ðîç÷èíàìè çà íàÿâíîñò³ ìàñîîáì³íó. Ïîñòàâëåíî â³äïîâ³äíó ö³é ìîäåë³ íåë³í³éíó êðàéîâó çàäà-
÷ó, íàâåäåíî àëãîðèòì ¿¿ íàáëèæåíîãî ðîçâ’çêó, à òàêîæ ðåçóëüòàòè ÷èñåëüíî¿ ðåàë³çàö³¿ âêàçàíîãî
àëãîðèòìó. ²ë.: 2. Á³áë³îãð.: 23 íàçâè.

UDC 517.954:519.6

Mathematical modeling in the geoinformation problem of the dynamics of geomigration under space-time
nonlocality / Bulavatsky V.M., Krivonos Yu.G. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 73–82.

A mathematical model is set up to analyze the dynamics of locally time- and space-nonequilibrium

migration-consolidation processes in a geoporous medium saturated with salt solutions under mass

transfer. The corresponding nonlinear boundary-value problem is stated, an algorithm of its approximate

solution is presented, and the results of the numerical implementation of the algorithm are given. Figs: 2.

Refs: 23 titles.



ÓÄÊ 519.85

Ðîçâ’ÿçóâàííÿ ë³í³éíî¿ çàäà÷³ åâêë³äîâî¿ êîìá³íàòîðíî¿ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ ç óìîâîþ
ñòàëîñò³ ñóìè åëåìåíò³â ðîçì³ùåíü / ªìåöü Î.Î., ªìåöü Îë-ðà.Î. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2012. — ¹ 4. — Ñ. 83–94.

Çàïðîïîíîâàíî ïðàâèëà ãàëóæåííÿ òà îö³íêó äîïóñòèìèõ ï³äìíîæèí äëÿ çàäà÷ ì³í³ì³çàö³¿ íà
ìíîæèí³ ðîçì³ùåíü ç îäèíè÷íîþ ¿õ ñóìîþ ë³í³éíî¿ ö³ëüîâî¿ ôóíêö³¿ äëÿ ìåòîäó ã³ëîê òà ìåæ.
Äîâåäåíî äâ³ âëàñòèâîñò³ îö³íîê, ùî äîçâîëÿþòü çíà÷íî çìåíøóâàòè ê³ëüê³ñòü äîïóñòèìèõ
ï³äìíîæèí, ùî àíàë³çóþòüñÿ. Á³áë³îãð.: 7 íàçâ.

UDC 519.85

Solving a linear problem of Euclidean combinatorial optimization on arrangements with a constant sum
of the elements / Iemets O.O., Yemets O.Î. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 83–94.

Branching rules and the estimation of admissible subsets for minimization problems on the set of

arrangements with a constant sum of a linear objective function for the branch and bound method are

proposed in the paper. Two properties of the estimates are proved. These properties allow reducing the

number of the admissible subsets being analyzed. Refs: 7 titles.

ÓÄÊ 681.3

Àëãîðèòìè îá÷èñëåííÿ ñë³ïîãî öèôðîâîãî ï³äïèñó íà îñíîâ³ íàö³îíàëüíîãî ñòàíäàðòó Óêðà¿íè
öèôðîâîãî ï³äïèñó ÄÑÒÓ 4145-2002 òà ðîñ³éñüêîãî ñòàíäàðòó öèôðîâîãî ï³äïèñó ÃÎÑÒ Ð 34.10-2001
/ Êî÷óá³íñüêèé À.²., Ôàëü Î.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 95–100.

Çàïðîïîíîâàíî àëãîðèòìè îá÷èñëåííÿ ñë³ïîãî öèôðîâîãî ï³äïèñó íà îñíîâ³ íàö³îíàëüíèõ
ñòàíäàðò³â öèôðîâîãî ï³äïèñó (óêðà¿íñüêîãî ÄÑÒÓ 4145-2002 ³ ðîñ³éñüêîãî ÃÎÑÒ Ð 34.10-2001).
Íàâåäåíî ïðèêëàä ðåàë³çàö³¿ àëãîðèòìó íà îñíîâ³ óêðà¿íñüêîãî ñòàíäàðòó. Ðîçãëÿíóòî ñôåðó
çàñòîñóâàííÿ ñë³ïèõ öèôðîâèõ ï³äïèñ³â. Á³áë³îãð.: 4 íàçâè.

UDC 681.3

Blind digital signature calculation algorithms based on the Ukrainian national digital signature standard
DSTU 4145-2002 and Russian digital signature standard GOST R 34.10-2001 / Kochubinsky À.².,
Fal’ Î.Ì. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 95–100.

Blind digital signature calculation algorithms based on the national digital signature standards

(Ukrainian DSTU 4145-2002 and Russian GOST R 34.10- 2001) are proposed in the paper. An example

of the implementation of the algorithm based on the Ukrainian standard is provided. The scope of blind

digital signatures is also discussed in the paper. Refs: 4 titles.

ÓÄÊ 519.854

Ìåòîä ãëîáàëüíîãî ð³âíîâàæíîãî ïîøóêó ðîçâ’ÿçàííÿ çàäà÷³ ïðî ìàêñèìàëüíèé çâàæåíèé ðîçð³ç
ãðàôó / Øèëî Â.Ï., Øèëî Î.Â., Ðîùèí Â.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. —

Ñ. 101–105.

Ðîçðîáëåíî íîâèé, îñíîâàíèé íà âèêîðèñòàíí³ ìåòîäó ãëîáàëüíîãî ð³âíîâàæíîãî ïîøóêó
(ÃÐÏ) àëãîðèòì ðîçâ’ÿçàííÿ çàäà÷³ ïðî ìàêñèìàëüíèé çâàæåíèé ðîçð³ç ãðàôó. Ïðîâåäåíî éîãî
ïîð³âíÿëüíå äîñë³äæåííÿ ç íàéêðàùèìè íà äàíèé ÷àñ àëãîðèòìàìè ðîçâ’ÿçàííÿ ö³º¿ çàäà÷³.
Ïîêàçàíî ïåðåâàãè àëãîðèòìó ÃÐÏ ÿê çà øâèäêîä³ºþ, òàê ³ çà ìîæëèâ³ñòþ îòðèìàííÿ êðàùèõ
ðîçâ’ÿçê³â. Òàáë.: 1. Á³áë³îãð.: 14 íàçâ.

UDC 519.854

Solving the weighted MAXCUT problem by the global equilibrium search / Shylo V.P., Shylo O.V.,
Roschyn V.À. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 101–105.

A new algorithm based on the global equilibrium search (GES) is developed to solve the weighted

MAXCUT problem. A comparison study of the algorithm and currently the best algorithm for solving

this problem was conducted. The advantages of the GES algorithm both in the performance and the

possibility of finding the best solutions are shown. Tabl.: 1. Refs: 14 titles.

ÓÄÊ 681.513.8

Ôîðìóâàííÿ çàäàíî¿ òîïîëîã³¿ ñòðóêòóðè ãðóïè àâòîíîìíèõ àãåíò³â íà îñíîâ³ ëîêàëüíî¿
ñàìîîðãàí³çàö³¿ / Ïåðìÿêîâ Î.Þ., Ñàâ÷åíêî Â.À., Âàðëàìîâ ².Ä. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.

— 2012. — ¹ 4. — Ñ. 106–116.

Ðîçðîáëåíî ìîäåëü âçàºìîä³¿ àâòîíîìíèõ àãåíò³â ìóëüòèàãåíòíî¿ ñèñòåìè íà îñíîâ³ ñàìîîð-
ãàí³çàö³¿. Çàïðîïîíîâàíî ìåòîä ïîáóäîâè çàêîí³â óïðàâë³ííÿ äëÿ êîæíîãî ç àãåíò³â íà îñíîâ³ ïîºäíàí-
íÿ ìàòðèöü Êèðõãîôà, ìíîæèíè âåêòîð³â âçàºìíèõ ïîëîæåíü òà êîìá³íîâàíèõ ïîòåíö³éíèõ ôóíêö³é
ïðèòÿãóâàííÿ–â³äøòîâõóâàííÿ. Çä³éñíåíî ìîäåëþâàííÿ çàïðîïîíîâàíîãî ï³äõîäó äëÿ çàäà÷³ ôîðìó-
âàííÿ ñòðóêòóðè ìóëüòèàãåíòíî¿ ñèñòåìè ç çàäàíîþ òîïîëîã³ºþ. ²ë.: 5. Á³áë³îãð.: 22 íàçâè.
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UDC 681.513.8

Forming a desired structure topology for a group of autonomous agents on the basis of local self-coordi-

nation / Permyakov O.Y., Savchenko V.A., Varlamov I.D. // Kibernetika i sistemny analiz. — 2012. — N 4.

— P. 106–116.

The paper develops a model for the cooperation of autonomous agents of a multiagent system based

on self-coordination. For each agent, a method of setting up control laws is proposed based on the

Kirchhoff matrices, sets of mutual-position vectors, and combined attraction-repulsion potential

functions. The proposed approach was modeled for the formation of the structure of a multiagent system

with a desired topology. Figs: 5. Refs: 22 titles.

ÓÄÊ 517.9

Õàîòè÷íà äèíàì³êà â êâàäðàòè÷íèõ ñèñòåìàõ ç ñèíãóëÿðíîþ ëèí³éíîþ ÷àñòèíîþ / Á³ëî-

çüîðîâ Â.ª., Âîëêîâà Ñ.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 116–125.

Çíàéäåíî íîâ³ óìîâè ³ñíóâàííÿ ãîìîêë³í³÷íèõ òà ãåòåðîêë³í³÷íèõ îðá³ò äëÿ ñèñòåì
çâè÷àéíèõ êâàäðàòè÷íèõ äèôåðåíö³àëüíèõ ð³âíÿíü ç ñèíãóëÿðíîþ ë³í³éíîþ ÷àñòèíîþ. Ðåàë³çàö³ÿ
öèõ óìîâ ðàçîì ç òåîðåìàìè Øèëüí³êîâà ãàðàíòóº ³ñíóâàííÿ õàîòè÷íèõ àòðàêòîð³â â àâòîíîìíèõ
êâàäðàòè÷íèõ 3-D ñèñòåìàõ. Íàâîäÿòüñÿ ïðèêëàäè õàîòè÷íèõ àòðàêòîð³â. ²ë.: 3. Á³áë³îãð.: 7 íàçâ.

UDC 517.9

Chaotic dynamics in quadratic systems with singular linear part / Belozyrov V.E., Volkova S.A. //

Kibernetika i sistemny analiz. — 2012. — N 4. — P. 116–125.

New existence conditions are founded for homoclinic and heteroclinic orbits for systems of

ordinary quadratic differential equations with singular linear part. The implementation of these conditions

together with the Shilnikov theorems guarantees the existence of chaotic attractors in 3-D autonomous

quadratic systems. The examples of the chaotic attractors are given. Figs: 3. Refs: 7 titles.

ÓÄÊ 519.876.2:611.018.4

Ïðî ³ñíóâàííÿ ³ ñò³éê³ñòü ïåð³îäè÷íîãî ð³øåííÿ çà â³äñóòíîñò³ ³ìóí³òåòó â ³ìïóëüñí³é ìîäåë³ íà

îñíîâ³ äèíàì³êè Ãîìïåðöà / Ìàðöåíþê Â.Ï., Ãâîçäåöüêà ².Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —

2012. — ¹ 4. — Ñ. 126–131.

Äîâåäåíî ³ñíóâàííÿ ïåð³îäè÷íîãî ðîçâ’ÿçêó ñèñòåìè çà â³äñóòíîñò³ ³ìóí³òåòó. Îòðèìàíî
óìîâè éîãî ãëîáàëüíî¿ àñèìïòîòè÷íî¿ ñò³éêîñò³. Äîâåäåíî, ùî ïåð³îäè÷íèé ðîçâ’ÿçîê ñèñòåìè çà
â³äñóòíîñò³ ³ìóí³òåòó º ãëîáàëüíèì àòðàêòîðîì. Á³áë³îãð.: 6 íàçâ.

UDC 519.876.2:611.018.4

On the existence and stability of periodic solutions in the absence of immunity in a pulse-based model of

the Gompertz dynamics / Martsenyuk V.P., Gvozdetska I.S. // Kibernetika i sistemny analiz. — 2012. —

N 4. — P. 126–131.

The existence of the periodic solution of a system with the absence of immunity is proved in the

paper. The conditions for its global asymptotic stability are obtained. The periodic solution of the system

with the absence of immunity is proved to be a global attractor. Refs: 6 titles.

ÓÄÊ 004.93+519.2

Îö³íêè íàä³éíîñò³ ðîáîòè êëàñèô³êàòîð³â íà îñíîâ³ ôóíêö³¿ â³äì³ííîñò³ / Ðóñèí Á.Ï., Òàÿíîâ Â.À.,

Ëóöèê Î.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 132–141.

Çàïðîïîíîâàíî ï³äõîäè äî îá÷èñëåííÿ âåðõí³õ îö³íîê â³ðîã³äíîñò³ ðîçï³çíàâàííÿ, ùî
ñïðèÿþòü ¿õ âèêîðèñòàííþ äëÿ á³ëüø øèðîêîãî êëàñó ìîäåëåé. Îäíà ç îö³íîê ñòîñóºòüñÿ
âèçíà÷åííÿ ñò³éêîñò³ ïîêðèòòÿ îá’ºêò³â êëàñèô³êóþ÷èìè àëãîðèòìàìè íà ï³äñòàâ³ ðîçïîä³ëó
â³äñòàíåé ì³æ îá’ºêòàìè, à ³íøà — çì³ííîãî êîíòðîëþ ç âèêëþ÷åííÿì ïî îäíîìó, ùî äàº
ìîæëèâ³ñòü çíà÷íî ïðîñò³øå ³ øâèäøå áóäóâàòè îö³íêè. ²ë.: 1. Á³áë³îãð.: 15 íàçâ.

UDC 004.93+519.2

Upper-bound estimates for classifiers based on dissimilarity function / Rusyn B.P., Tayanov V.A.,

Lutsyk O.A. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 132–141.

The approaches to calculating the upper-bound estimates of the recognition probability are
proposed. This allows using them for a more general class of models. One of the estimates determines the
stability of the object coverage by classification algorithms based on the distribution of the distances
between objects. The second estimate is concerned with leave-one-out cross-validation. This makes the
estimation much faster and easier. Fig: 1. Refs: 15 titles.
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ÓÄÊ 519.872

Âèçíà÷åííÿ ñòàö³îíàðíèõ éìîâ³ðíîñòåé âêëàäåíîãî ëàíöþãà Ìàðêîâà ó ñèñòåì³ îáñëóãîâóâàííÿ
ç ïîâòîðåííÿì ³ ïîòîêîì ð³çíîòèïíèõ çàÿâîê / Äèøëþê Î.Ì., Êîáà Î.Â. // Êèáåðíåòèêà è

ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 142–145.

Ðîçãëÿíóòî îäíîêàíàëüíó ñèñòåìó ìàñîâîãî îáñëóãîâóâàííÿ ç ïîâòîðåííÿì çàÿâîê ³ âõ³äíèì

ïîòîêîì ð³çíîòèïíèõ çàÿâîê. ×àñ ïåðåáóâàííÿ íà îðá³ò³ çàÿâêè áóäü-ÿêîãî òèïó ðîçïîä³ëåíèé çà

ïîêàçíèêîâèì çàêîíîì. Ïîáóäîâàíî âêëàäåíèé ëàíöþã Ìàðêîâà. Âèâåäåíî òî÷í³ ³ íàáëèæåí³

ôîðìóëè âèçíà÷åííÿ ïåðåõ³äíèõ éìîâ³ðíîñòåé ëàíöþãà, çàâäÿêè ÿêèì âèçíà÷àþòüñÿ ñòàö³îíàðí³

éìîâ³ðíîñò³ éîãî ñòàí³â. Á³áë³îãð.: 9 íàçâ.

UDC 519.872

Determining the stationary probabilities of an embedded markov chain in a retrial queuing system with a
flow of demands of different types / Dyshliuk O.N., Koba E.V. // Kibernetika i sistemny analiz. — 2012. —

N 4. — P. 142–145.

A single-channel retrial queuing system with the input flow of demands of different types is

considered. The sojourn time in the orbit of a demand of any type is exponentially distributed. An

embedded Markov chain is set up. The explicit and approximate formulas for the transition probabilities

of the chain are derived and are used to determine the stationary probabilities of its states. Refs: 9 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 519.852:519.876

Ïðî îñîáëèâîñò³ îðãàí³çàö³¿ îá÷èñëåíü íà îñíîâ³ ìåòîäó áàçèñíèõ ìàòðèöü / Áîãàºíêî Â.Î.,
Êóä³í Â.²., Ñêîïåöüêèé Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 146–155.

Ïîêàçàíî, ùî âèêîðèñòàííÿ ð³çíèõ òèï³â äàíèõ ïðè ïðîâåäåíí³ îá÷èñëåíü (÷èñåë ç ïëàâàþ-

÷îþ êîìîþ îäèíàðíî¿, ïîäâ³éíî¿, ï³äâèùåíî¿ òî÷íîñò³) ñóòòºâî âïëèâàº íà îñíîâí³ êðèòåð³¿ îö³íêè

åôåêòèâíîñò³: øâèäêîä³þ, òî÷í³ñòü òà îá’ºìè îá÷èñëåíü. Äîñë³äæåíî âïëèâ âèêîðèñòàííÿ ð³çíèõ

âàð³àíò³â îðãàí³çàö³¿ îá÷èñëåíü íà åôåêòèâí³ñòü àëãîðèòì³â ìåòîäó áàçèñíèõ ìàòðèöü. Çàïðîïîíî-

âàíî êîíöåïö³þ ïîáóäîâè ñèñòåìè ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü ç îðãàí³çàö³¿ îá÷èñëåíü íà

ë³í³éíèõ ìîäåëÿõ äëÿ îòðèìàííÿ çàäàíèõ çíà÷åíü ïàðàìåòð³â çà îñíîâíèìè êðèòåð³ÿìè: òî÷íîñò³

òà øâèäêîä³¿. ²ë.: 2. Òàáë.: 4. Á³áë³îãð.: 7 íàçâ.

UDC 519.852:519.876

Aspects of the organization of computations using the basis-matrix method / Bogaienko V.O., Kudin V.I.,
Skopetsky V.V. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 146–155.

Using different data types in computations (single-, double-, and extended precision floating point

numbers) substantially affects the main criteria of the efficiency estimation: performance, accuracy, and

amount of computation. The influence of different variants of the organization of computations on the

efficiency of the basis-matrix algorithms is studied in the paper. The concept of expert support system is

proposed for computation organization on linear models to attain specified values of parameters with

respect to the main criteria: accuracy and performance. Figs: 2. Tabl.: 4. Refs: 7 titles.

ÓÄÊ 532.5+536.24

Ìàòåìàòè÷íå ìîäåëþâàííÿ ãåîìåòðè÷íèõ ôðàêòàë³â çà äîïîìîãîþ R-ôóíêö³é / Ìàêñèìåíêî-
Øåéêî Ê.Â., Øåéêî Ò.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 155–162.

Íà áàç³ íîâèõ êîíñòðóêòèâíèõ çàñîá³â òåîð³¿ R-ôóíêö³é çàïðîïîíîâàíî íîâ³ ï³äõîäè äî

ïîáóäîâè ð³âíÿíü îá’ºêò³â ôðàêòàëüíî¿ ãåîìåòð³¿ ³ íàâåäåíî ð³âíÿííÿ äåÿêèõ, íàéâ³äîì³øèõ ç íèõ:

êðèâà, ñí³æèíêà òà õðåñò Êîõà, êèëèì Ñåðïèíñüêîãî, ôðàêòàë Ëåâ³, äåðåâî Ï³ôàãîðà. ²ë.: 9.

Á³áë³îãð.: 6 íàçâ.

UDC 532.5+536.24

Mathematical modeling of geometric fractals with the use of R-functions / Maksymenko-Sheyko R.V.,

Sheyko T.I. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 155–162.

The main approaches to constructing the equations for objects of fractal geometry are proposed

based on the new constructive means of the R-functions theory. The equations of the most well-known of

them are observed: the Koch curve, snowflake, and cross, the Serpinski carpet, the Levy fractal, and the

Pythagoras tree. Figs: 9. Refs: 6 titles.
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ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,
²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯
ÒÅÕÍ²ÊÈ ² ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 004.942 + 623.454.862

Ðàíäîì³çîâàíèé ìåòîä ðîçâ’ÿçàííÿ äèñêðåòíèõ íåêîðåêòíèõ çàäà÷ / Ðà÷êîâñüêèé Ä.À.,
Ðåâóíîâà Î.Ã. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. — Ñ. 163–181.

Çàïðîïîíîâàíî ï³äõ³ä äî ñòàëîãî ð³øåííÿ äèñêðåòíèõ íåêîðåêòíèõ çàäà÷ íà îñíîâ³
êîìá³íàö³¿ âèïàäêîâîãî ïðîåêòóâàííÿ ïîãàíî îáóìîâëåíî¿ ïî÷àòêîâî¿ ìàòðèö³ ç íåâèçíà÷åíèì
÷èñåëüíèì ðàíãîì ³ ïñåâäîîáåðíåííÿ ðåçóëüòóþ÷î¿ ìàòðèö³. Äëÿ âèáîðó ðîçì³ðíîñò³ ïðîåêö³éíî¿
ìàòðèö³ ïðîïîíóºòüñÿ âèêîðèñòîâóâàòè êðèòåð³¿ âèáîðó ìîäåë³ ³ ïàðàìåòðà ðåãóëÿðèçàö³¿.
Íàâåäåíî ðåçóëüòàòè åêñïåðèìåíòàëüíîãî äîñë³äæåííÿ íà â³äîìèõ ïðèêëàäàõ äèñêðåòíèõ
íåêîðåêòíèõ çàäà÷. Ïîìèëêà ð³øåííÿ áëèçüêà äî ïîìèëêè ðåãóëÿðèçàö³¿ Òèõîíîâà, îäíàê
ñêîðî÷åííÿ ðîçì³ðíîñò³ ìàòðèöü (çàâäÿêè ïðîåêö³¿) ñïðèÿº çìåíøåííþ îá÷èñëþâàëüíèõ âèòðàò,
îñîáëèâî ïðè âèñîêîìó ð³âí³ øóìó. ²ë.: 4. Òàáë.: 3. Á³áë³îãð.: 32 íàçâè.

UDC 004.942 + 623.454.862

Randomized method for solving discrete ill-posed problems / Rachkovskij D.A., Revunova E.G. //

Kibernetika i sistemny analiz. — 2012. — N 4. — P. 163–181.

An approach is proposed to the stable solution of discrete ill-posed problems, based on a combination

of random projection of the initial ill-conditioned matrix with ill-defined numerical rank and

pseudo-inversion of the resultant matrix. To select the dimension of the projection matrix, we propose to

use selection criteria for the model and regularization parameter. The results of experimental studies on the

well-known examples of discrete ill-posed problems are given. The solution error is close to the Tikhonov

regularization error; however, reducing the matrix dimension due to the projection reduces the

computational costs, especially at high noise levels. Figs: 4. Tabl.: 3. Refs: 32 titles.

ÓÄÊ 519.21

Àñèìïòîòè÷í³ âëàñòèâîñò³ åìï³ðè÷íèõ îö³íîê ïàðàìåòð³â ìàðêîâñüêèõ ïîñë³äîâíîñòåé /
Âîâê Ë.Á., Êàñ³öüêà ª.É, Ñàìîñüîíîê Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2012. — ¹ 4. —

Ñ. 181–186.

Ðîçãëÿíóòî óìîâè, ïðè ÿêèõ ìîæëèâà àïðîêñèìàö³ÿ êðèòåð³àëüíî¿ ôóíêö³¿ ìàðêîâñüêîãî
ïðîöåñó ç ºäèíîþ òî÷êîþ ì³í³ìóìó ¿¿ åìï³ðè÷íîþ îö³íêîþ. Äîâåäåíî òåîðåìè ïðî çá³æí³ñòü
íàáëèæåíèõ îö³íîê ÿê äëÿ âèïàäêó ñê³íå÷ííî¿ ìíîæèíè ñòàí³â ìàðêîâñüêîãî ïðîöåñó, òàê ³ äëÿ
âèïàäêó êîìïàêòíî¿ ìíîæèíè. Á³áë³îãð.: 4 íàçâè.

UDC 519.21

Asymptotic properties of the empirical estimates of the parameters of Ìarkov sequences / Vovk L.B.,
Kasitska E.J., Samosonok A.S. // Kibernetika i sistemny analiz. — 2012. — N 4. — P. 181–186.

The authors consider the conditions under which the criterion function of the Markov process with

a unique minimum point can be approximated by its empirical estimate. Theorems about the convergence

of the empirical function to the original one in some probabilistic sense are established for both finite and

compact sets of states of the Markov process. Refs: 4 titles.
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