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ÓÄÊ 519.7

Òåîðåòè÷í³ îñíîâè àíàë³òè÷íîãî îá÷èñëåííÿ êîåô³ö³ºíò³â áàçèñíèõ ÷èñåë ïåðåòâîðåííÿ
Êðåñòåíñîíà / Íèêîëàé÷óê ß.Ì., Êàñÿí÷óê Ì.Ì., ßêèìåíêî ².Ç. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 3–8.

Ïðåäñòàâëåíî òåîðåòè÷í³ îñíîâè àíàë³òè÷íîãî îá÷èñëåííÿ êîåô³ö³ºíò³â áàçèñíèõ ÷èñåë ïå-
ðåòâîðåííÿ Êðåñòåíñîíà, ùî ³ñòîòíî çìåíøóº ê³ëüê³ñòü îïåðàö³é, íåîáõ³äíèõ äëÿ ïåðåâåäåííÿ ÷è-
ñåë ç ñèñòåìè çàëèøêîâèõ êëàñ³â ó äåñÿòêîâó ñèñòåìó ÷èñëåííÿ. Ïðè öüîìó â³äïîâ³äíèé ï³äá³ð ìî-
äóë³â äîçâîëÿº äîñÿãíóòè åôåêòèâíîãî âèêîðèñòàííÿ óñ³õ ðåã³ñòð³â ðîçðÿäíî¿ ñ³òêè. ²ë.: 1. Òàáë.: 1.
Á³áë³îãð.: 15 íàçâ.

UDC 519.7

Theoretical foundations for the analytical calculation of the coeficients of basic numbers of
Krestenson’s transformation / Nykolaychuk Ya.M., Kasianchuk M.M., Yakymenko I.Z. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 3–8.

The paper presents the theoretical foundations for the analytical transformation of coefficients of
basic numbers of Krestenson’s transformation, which significantly reduces the number of operations
required to convert from residue number system to decimal one. The appropriate selection of modules
allows the efficient use of all the word length registers. Fig.: 1. Tabl.: 1. Refs: 15 titles.

ÓÄÊ 510.23+510.25+510.54+512.567

Êîíñòðóêòèâíî-ïðîäóêö³éí³ ñòðóêòóðè òà ¿õ ãðàìàòè÷í³ ³íòåðïðåòàö³¿. I. Óçàãàëüíåíà ôîð-
ìàëüíà êîíñòðóêòèâíî-ïðîäóêö³éíà ñòðóêòóðà / Øèíêàðåíêî Â.²., ²ëüìàí Â.Ì. // Êèáåðíåòè-
êà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 8–16.

Óçàãàëüíåíî ìîæëèâîñò³ ð³çíèõ ìîäèô³êàö³é ôîðìàëüíèõ ãðàìàòèê, çàïðîïîíîâàíî àïàðàò
êîíñòðóêòèâíî-ïðîäóêö³éíèõ ñòðóêòóð, ùî äîçâîëÿº ôîðìàë³çóâàòè ïðîöåñè ³ ðåçóëüòàòè ôîðìó-
âàííÿ êîíñòðóêö³é íà îñíîâ³ åëåìåíò³â ç àòðèáóòàìè. Ðîçãëÿíóòî ìîæëèâîñò³ ñïåö³àë³çàö³¿, êîí-
êðåòèçàö³¿ êîíñòðóêòèâíî-ïðîäóêö³éíèõ ñòðóêòóð, à òàêîæ ³íòåðïðåòàö³³ íà îñíîâ³ àëãîðèòì³÷íèõ
ñòðóêòóð, ÿê³ ìîäåëþþòü âèêîíàâöÿ. Á³áë³îãð.: 21 íàçâà.

UDC 510.23+510.25+510.54+512.567

Constructive-synthesizing structures and their grammatical interpretations. I. Generalized formal
constructive-synthesizing structure / Shynkarenko V.I., Ilman V.M. // Kibernetika i sistemny analiz.
— 2014. — Vol. 50, N 5. — P. 8–16.

Various modifications of formal grammars are summarized. The constructive-synthesizing structure
framework is proposed. Its tools make it possible to formalize the processes and results of construction
formation using the basis of elements with attributes. The possibilities of specialization, specification of
constructive-synthesizing structures, and interpretation based on algorithmic structures that simulate an
executor are considered. Refs: 21 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.217.2

Ñò³éê³ñòü ãåíåòè÷íîãî êîäó äî òî÷êîâèõ ìóòàö³é / Ñåðã³ºíêî ².Â., Ãóïàë À.Ì., Îñòðîâñüêèé Î.Â.
// Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 17–24.

Äîñë³äæåíî ñò³éê³ñòü ãåíåòè÷íèõ êîä³â ïðè ìóòàö³ÿõ â íóêëåîòèäàõ. Ïðîâåäåíî ïîð³âíÿííÿ
óí³âåðñàëüíîãî êîäó ç êîäàìè, ùî âèïàäêîâî çãåíåðóâàëè. Äîñë³äæåíî ñò³éê³ñòü ãåíåòè÷íîãî êîäó
ùîäî òàêèõ õàðàêòåðèñòèê àì³íîêèñëîò, ÿê ïîëÿðí³ñòü, ã³äðîôîáí³ñòü ³ ñõèëüí³ñòü äî óòâîðåííÿ
ñï³ðàëåé. Îïèñàíî ãåíåòè÷íèé àëãîðèòì äëÿ îïòèì³çàö³¿ ñò³éêîñò³ êîäó. Òàáë.: 6. Á³áë³îãð.: 9 íàçâ.

UDC 519.217.2

Noise immunity of genetic code to point mutations / Sergienko I.V., Gupal A.M., Ostrovskii A.V. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 17–24.

The noise immunity of genetic codes with nucleotide mutations is analyzed. A universal code is
compared with randomly generated codes. The noise immunity of genetic code against polarity,
hydrophoby, and helix propensity is analyzed. A genetic algorithm for the optimization of noise
immunity code is described. Tabl.: 6. Refs: 9 titles.
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ÓÄÊ 519.6
ßâí³ ôîðìóëè äëÿ ³íòåðïîëÿö³éíèõ ñïëàéí³â 5-ãî ñòåïåíÿ íà òðèêóòíèêó / Ñåðã³ºíêî ².Â.,
Ëèòâèí Î.Ì., Ëèòâèí Î.Î., Äåíèñîâà Î.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 5. — Ñ. 25–33.

Ïîáóäîâàí³ ÿâí³ ôîðìóëè äëÿ 21 áàçèñíîãî ³íòåðïîëÿö³éíîãî ïîë³íîìà 5-ãî ñòåïåíÿ Çëàìà-
ëà–Æåí³øåêà ó êîæíîìó òðèêóòíèêó òð³àíãóëÿö³¿. ¯õ âèêîðèñòàííÿ äîçâîëÿº çíà÷íî çìåíøèòè ê³ëüê³ñòü
àðèôìåòè÷íèõ îïåðàö³é â ÌÑÅ, îñê³ëüêè áåç âêàçàíèõ áàçèñíèõ ôóíêö³é òðåáà ðîçâ’ÿçóâàòè â êîæíîìó
òðèêóòíèêó äâàäöÿòü îäíó ñèñòåìó ç 21 íåâ³äîìîþ äëÿ çíàõîäæåííÿ âñ³õ 21 êîåô³ö³ºíòà êîæíîãî áàçèñ-
íîãî ³íòåðïîëÿö³éíîãî ïîë³íîìà 5-ãî ñòåïåíÿ. Íàâåäåíî òàêîæ ôîðìóëó äëÿ îïåðàòîð³â ³íòåðïîëÿö³¿ ç
âèêîðèñòàííÿì âêàçàíèõ áàçèñíèõ ïîë³íîì³â ³ ôîðìóëó äëÿ ³íòåãðàëüíîãî ïðåäñòàâëåííÿ çàëèøêîâîãî
÷ëåíà íàáëèæåííÿ äèôåðåíö³éîâíèõ ôóíêö³é âêàçàíèìè îïåðàòîðàìè. Á³áë³îãð.: 30 íàçâ.

UDC 519.6
Explicit formulas for interpolation splines of degree 5 on the triangle / Sergienko I.V., Lytvyn Î.M.,
Lytvyn Î.Î., Denisova Î.I. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 25–33.

Explicit formulas are given for 21 Zl�mal–Zenishek base interpolation polynomials of 5th degree in
each triangle of the triangulation. Their use can significantly reduce the number of arithmetic operations in
the FEM, because otherwise 21 systems with 21 unknowns should be solved in each triangle to find all the
21 coefficients of each of the base interpolation polynomials of 5th degree. The formulas are also presented
for interpolation operators with the use of these base polynomials and for the integral representation of the
remainder term of the approximation of differentiable functions by these operators. Refs: 30 titles.

ÓÄÊ 519.856
Çâåäåííÿ çàäà÷ äâîåòàïíî¿ éìîâ³ðí³ñíî¿ îïòèì³çàö³¿ ç äèñêðåòíèì ðîçïîä³ëîì âèïàäêîâèõ äà-
íèõ äî çàäà÷ ÷àñòêîâî ö³ëî÷èñåëüíîãî ïðîãðàìóâàííÿ / Íîðê³í Â.²., Ê³áçóí À.²., Íàóìîâ À.Â. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 34–48.

Ðîçãëÿíóòî ìîäåë³ äâîåòàïíîãî ñòîõàñòè÷íîãî ïðîãðàìóâàííÿ ç êâàíòèëüíèì êðèòåð³ºì, à òà-
êîæ ìîäåë³ ç ³ìîâ³ðí³ñíèì îáìåæåííÿì íà âèïàäêîâ³ çíà÷åííÿ ö³ëüîâî¿ ôóíêö³¿ äðóãîãî åòàïó. Òàê³
ìîäåë³ äîçâîëÿþòü ôîðìàë³çóâàòè âèìîãè äî íàä³éíîñò³ ³ áåçïåêè ñèñòåìè, ùî îïòèì³çóºòüñÿ, à òà-
êîæ îïòèì³çóâàòè ¿¿ ôóíêö³îíóâàííÿ â åêñòðåìàëüíèõ óìîâàõ. Çàïðîïîíîâàíî ñïîñ³á åêâ³âàëåíòíîãî
ïåðåòâîðåííÿ ìîäåëåé ïðè äèñêðåòíîìó ðîçïîä³ë³ âèïàäêîâèõ ïàðàìåòð³â äî çàäà÷ ÷àñòêîâî ö³ëî÷è-
ñåëüíîãî ïðîãðàìóâàííÿ. ×èñëî äîäàòêîâèõ ö³ëî÷èñåëüíèõ (áóëåâèõ) çì³ííèõ â ö³é çàäà÷³ äîð³âíþº
÷èñëó ìîæëèâèõ çíà÷åíü âåêòîðà âèïàäêîâèõ ïàðàìåòð³â. Îòðèìàí³ çì³øàí³ çàäà÷³ ðîçâ’ÿçóþòüñÿ çà
äîïîìîãîþ ïîòóæíèõ ñòàíäàðòíèõ êîìï’þòåðíèõ ïðîãðàì äèñêðåòíî¿ îïòèì³çàö³¿. Íàâåäåíî ðåçóëü-
òàòè ÷èñåëüíîãî åêñïåðèìåíòó íà çàäà÷³ íåâåëèêî¿ âèì³ðíîñò³. Á³áë³îãð.: 35 íàçâ.

UDC 519.856
Reducing two-stage probabilistic optimization problems with discrete distribution of random data
to mixed-integer programming problems / Norkin V.I., Kibzun A.I., Naumov A.V. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 5. — P. 34–48.

We consider a two-stage stochastic programming model with quantile criterion, as well as models with
a probabilistic constraint on the random value of the objective function of the second stage. These models
allow us to formalize the requirements for the reliability and safety of the system being optimized and to
optimize the system performance under extreme conditions. We propose a method of equivalent
transformation of these models under discrete distribution of random parameters to mixed-integer
programming problems. The number of additional integer (Boolean) variables in these problems equals to the
number of possible values of the vector of random parameters. The obtained mixed optimization problems can
be solved by powerful standard discrete optimization software. To illustrate the approach, the results of
numerical experiment for the problem of small dimension are presented. Refs: 35 titles. Refs: 35 titles.

ÓÄÊ 519.8
Ìîäåë³ ³ ñêëàäí³ñòü çàäà÷ ïðîåêòóâàííÿ òà ðåêîíñòðóêö³¿ òåëåêîìóí³êàö³éíèõ ³ òðàíñïîðò-
íèõ ñèñòåì / Øàð³ôîâ Ô.À., Ãóëÿíèöüêèé Ë.Ô. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 5. — Ñ. 49–58.

Ðîçãëÿíóòî ïðîáëåìè ñèíòåçó ìåðåæ, ÿê³ âèíèêàþòü ïðè ïðîåêòóâàíí³ ³ åêñïëóàòàö³¿ òåëåêî-
ìóí³êàö³éíèõ òà òðàíñïîðòíèõ ìåðåæ. Çàïðîïîíîâàíî ôîðìàë³çàö³þ çàäà÷ ñèíòåçó ìåðåæ íà ãðà-
ôàõ, â ÿêèõ çàäàíî îáìåæåííÿ íà ïðîïóñêí³ çäàòíîñò³ ðîçð³ç³â ³ âðàõîâóþòüñÿ ìîæëèâîñò³ âèõîäó ç
ëàäó äåÿêèõ êîìïîíåíò³â ìåðåæ³. Îïèñàíî ï³äõîäè äî ðîçâ`ÿçàííÿ òà àíàë³çó òðóäîì³ñòêîñò³ çàäà÷,
ùî âèíèêàþòü. Á³áë³îãð.: 23 íàçâè.

UDC 519.8
Models and complexity of the design and reconstruction of telecommunication and transportation systems /
Sharifov F.A., Hulianytskyi L.F. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 49–58.

We address network synthesis problems arising in the design and exploitation of telecommunication
and transportation systems. We focus on the formulations of the network design problems on graphs with
bounded capacities of cuts and connectivity requirements after some network components fail. We discuss
the approaches to problem solutions and analyze their run times. Refs: 23 titles.



ÓÄÊ 517.9, 519.816

Ã³áðèäíèé ìåòîä áàãàòîêðèòåð³àëüíîãî îö³íþâàííÿ àëüòåðíàòèâ ïðèéíÿòòÿ ð³øåíü /
Ïàíêðàòîâà Í.Ä., Íåäàøê³âñüêà Í.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50,
¹ 5. — Ñ. 58–70.

Ðîçðîáëåíî ã³áðèäíèé ìåòîä ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü ïðè çàëåæíèõ êðèòåð³ÿõ ð³øåíü, ùî
âêëþ÷àº ìåòîäè òåîð³¿ ïðèéíÿòòÿ ð³øåíü, íå÷³òêèõ ìíîæèí, ìàòåìàòè÷íîãî ïðîãðàìóâàííÿ ³ ñòàòèñ-
òèêè, ÿê³ àäàïòóþòüñÿ íà ð³çíèõ åòàïàõ áàãàòîêðèòåð³àëüíîãî îö³íþâàííÿ àëüòåðíàòèâ çàëåæíî â³ä
êîíêðåòíî¿ ðîçâ’ÿçóâàíî¿ çàäà÷³ ³ ÿêîñò³ âõ³äíî¿ åêñïåðòíî¿ ³íôîðìàö³¿. Ïðîiëþñòðîâàíî âèêîðèñòàí-
íÿ ã³áðèäíîãî ìåòîäó ïðè âèð³øåíí³ ïðàêòè÷íîãî çàâäàííÿ. ²ë.: 1. Òàáë.: 4. Á³áë³îãð.: 27 íàçâ.

UDC 517.9, 519.816

Hybrid method of multicriteria evaluation of decision-making alternatives / Pankratova N.D.,
Nedashkivska N.I. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 58–70.

In the paper we develop a hybrid decision support method in case of dependent solution criteria. It
includes the methods of decision theory, fuzzy sets, mathematical programming and statistics, which are
adapted to different stages of the multicriteria evaluation of alternatives depending on the specific
problem being solved and on the quality of the input of expert information. The use of the hybrid method
is illustrated by the solution of practical problems. Fig.: 1. Tabl.: 4. Refs: 27 titles.

ÓÄÊ 519.8

Âëàñòèâîñò³ çáóðåíèõ êîíóñ³â, óïîðÿäêîâóþ÷èõ ìíîæèíó äîïóñòèìèõ ðîçâ’ÿçê³â âåêòîðíî¿
îïòèì³çàö³éíî¿ çàäà÷³ / Ëåáºäºâà Ò.Ò., Ñåìåíîâà Í.Â., Ñåðã³ºíêî Ò.². // Êèáåðíåòèêà è ñèñòåì-
íûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 71–77.

Äîñë³äæåíî âïëèâ çáóðåíü ó âõ³äíèõ äàíèõ íà ðîçâ’ÿçêè âåêòîðíî¿ îïòèì³çàö³éíî¿ çàäà÷³
ç áàãàòüìà ë³í³éíèìè êðèòåð³ÿìè. Ïðîâåäåíî àíàë³ç âëàñòèâîñòåé çáóðåíèõ êîíóñ³â, ùî ÷àñòêîâî
âïîðÿäêîâóþòü ìíîæèíó äîïóñòèìèõ ðîçâ’ÿçê³â çàäà÷³ âåêòîðíî¿ îïòèì³çàö³¿ â³äíîñíî ë³í³éíèõ
ö³ëüîâèõ ôóíêö³é. Âèâ÷åíî ñòðóêòóðó âñ³º¿ ñóêóïíîñò³ ñïåö³àëüíèì ÷èíîì çáóðåíèõ óïîðÿäêîâóþ-
÷èõ êîíóñ³â, ùî â³äïîâ³äàþòü ð³çíèì çíà÷åííÿì ïàðàìåòðà çáóðåíü âõ³äíèõ äàíèõ çàäà÷³.
Á³áë³îãð.: 10 íàçâ.

UDC 519.8

Properties of perturbed cones that order the feasible domain of vector optimization problem /
Lebedeva T.T., Semenova N.V., Sergienko T.I. // Kibernetika i sistemny analiz. — 2014. — Vol. 50,
N 5. — P. 71–77.

The influence of perturbations of the initial data on the solutions of multicriteria optimization
problems is considered. The properties of perturbed cones, which partially order the feasible domain of
the vector optimization problem with respect to the linear objective functions are analyzed. The structure
of the set of specific perturbed ordering cones with different values of the parameter of perturbations of
initial data is investigated. Refs: 10 titles.

ÓÄÊ 519.81

Ìåòîäè êîìïëåêñóâàííÿ äàíèõ / Âîðîí³í À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. —
Òîì 50, ¹ 5. — Ñ. 78–84.

Ðîçãëÿíóòî ìåòîäè êîìïëåêñóâàííÿ äàíèõ, ùî äîçâîëÿþòü ïðè îáìåæåíîìó ÷èñë³ êàíàë³â
îòðèìóâàòè ìàêñèìàëüíî ìîæëèâó ê³ëüê³ñòü äîñòóïíî¿ ³íôîðìàö³¿. Ïîðÿä ç êîíöåïö³ºþ ðåäóê-
òîð³â ñòóïåí³â ñâîáîäè ïðîïîíóºòüñÿ çàñòîñîâóâàòè ï³äõ³ä äèñêðèì³íàòîð³â ñòóïåí³â ñâîáîäè, ùî
äàº çìîãó óñ³ì êàíàëàì, â ì³ðó ¿õ ³íôîðìàòèâíîñò³ â ïîòî÷í³é ñèòóàö³¿, ïðèéìàòè ó÷àñòü ó âèðîá-
ëåíí³ êîîïåðàòèâíîãî ð³øåííÿ. Á³áë³îãð.: 14 íàçâ.

UDC 519.81

Data complexation methods / Voronin A.N. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5.
— P. 78–84.

The methods of data complexation are proposed. For a limited number of channels, they allow
obtaining the maximum possible amount of available information. Along with the reducers of degrees of
freedom, discriminators of degrees of freedom are proposed to be used, which enables all the
channels, in accordance with their current informativeness, to take part in making a cooperative
decision. Refs: 14 titles.

ÓÄÊ 519.21

Ïîë³åäðàëüí³ êîãåðåíòí³ ì³ðè ðèçèêó ³ îïòèìàëüí³ ïîðòôåë³ çà ñï³ââ³äíîøåííÿì âèíàãîðîäà–ðèçèê
/ Êèðèëþê Â.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 85–103.

Äîñë³äæåíî ïðîáëåìè ïîøóêó îïòèìàëüíèõ ïîðòôåëüíèõ ð³øåíü çà ñï³ââ³äíîøåííÿì âèíà-
ãîðîäà–ðèçèê â óìîâàõ ðèçèêó ³ ÷àñòêîâî¿ íåâèçíà÷åíîñò³. Ïîêàçàíî, ÿêèì ÷èíîì ïîä³áí³ ïðîáëå-
ìè çâîäÿòüñÿ äî çàäà÷ ë³í³éíîãî ïðîãðàìóâàííÿ ÿê ó âèïàäêó â³äîìèõ ðîçïîä³ë³â âèïàäêîâèõ âåëè-
÷èí, òàê ³ ó âèïàäêó íåòî÷íèõ éìîâ³ðíîñòåé ñöåíàð³¿â. Ðîçãëÿíóòî íàá³ð ïðèêëàä³â çàñòîñóâàííÿ.
Á³áë³îãð.: 31 íàçâà.
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UDC 519.21

Polyhedral coherent risk measures and optimal portfolios on the reward–-risk ratio / Kirilyuk V.S.
// Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 85–103.

The problems of finding the optimal portfolio decisions on the reward–risk ratio under conditions of
risk and partial uncertainty are analyzed. It is shown how such problems can be reduced to linear
programming problems, both in the case of known distributions of random variables and in the case of
imprecise probabilities of scenarios. A set of application examples is considered. Refs: 31 titles.

ÓÄÊ 517.988

Ã³áðèäí³ ìåòîäè ðîçùåïëåííÿ äëÿ ñèñòåìè îïåðàòîðíèõ âêëþ÷åíü ç ìîíîòîííèìè îïåðàòîðàìè /
Ñåìåíîâ Â.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 104–112.

Çàïðîïîíîâàíî íîâ³ àëãîðèòìè äëÿ ðîçâ’ÿçàííÿ ñèñòåìè îïåðàòîðíèõ âêëþ÷åíü ç ìîíîòîí-
íèìè îïåðàòîðàìè, ùî ä³þòü â ã³ëüáåðòîâîìó ïðîñòîð³. Àëãîðèòìè áàçóþòüñÿ íà òðüîõ â³äîìèõ
ìåòîäàõ: àëãîðèòì³ ðîçùåïëåííÿ Öåíãà òà äâîõ ã³áðèäíèõ àëãîðèòìàõ äëÿ àïðîêñèìàö³¿ íåðóõî-
ìèõ òî÷îê íåðîçòÿãóþ÷èõ îïåðàòîð³â. Äîâåäåíî òåîðåìè ïðî ñèëüíó çá³æí³ñòü ïîðîäæåíèõ àëãî-
ðèòìàìè ïîñë³äîâíîñòåé. Á³áë³îãð.: 40 íàçâ.

UDC 517.988

Hybrid splitting methods for the system of operator inclusions with monotone operators /
Semenov V.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 104–112.

New algorithms are proposed to solve a system of operator inclusions with monotone operators
acting in a Hilbert space. The algorithms are based on three well-known methods: the Tseng
forward-backward splitting algorithm and two hybrid algorithms for approximation of fixed points of
nonexpansive operators. Theorems on the strong convergence of the sequences generated by the
algorithms are proved. Refs: 40 titles.

ÓÄÊ 519.21

Âèâåäåííÿ ð³âíÿííÿ äëÿ éìîâ³ðíîñò³ íåáàíêðóòñòâà ñòðàõîâî¿ êîìïàí³¿, ùî ïðàöþº íà
(B, S)-ðèíêó. Ñòîõàñòè÷í³ ïîçîâè òà ñòîõàñòè÷í³ ïðåì³¿ / Áîíäàðåâ Á.Â., Áîëäèðºâà Â.Î. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 113–121.

Äëÿ ìîäåë³ Êðàìåðà–Ëóíäáåðãà ç³ ñòîõàñòè÷íèìè ïðåì³ÿìè âèâåäåíî ³íòåãðî-äèôå-
ðåíö³àëüí³ ð³âíÿííÿ äëÿ éìîâ³ðíîñò³ íåáàíêðóòñòâà íà ñê³í÷åííîìó òà íåñê³í÷åííîìó ³íòåðâà-
ëàõ ÷àñó ôóíêö³îíóâàííÿ ñòðàõîâî¿ êîìïàí³¿, ùî ïðàöþº íà (B, S)-ðèíêó. Äëÿ âèâåäåííÿ
ð³âíÿíü íå âèìàãàºòüñÿ ³ñíóâàííÿ ãëàäêèõ ù³ëüíîñòåé ðîçïîä³ëó ñòðàõîâèõ ïðåì³é òà âèìîã.
Á³áë³îãð.: 9 íàçâ.

UDC 519.21

Deriving the equation for the survival probability of the insurance company in (B, S)-market.
Stochastic claims and stochastic premiums / Bondarev B.V., Boldyreva V.O. // Kibernetika i
sistemny analiz. — 2014. — Vol. 50, N 5. — P. 113–121.

The integral-differential equations for the survival probability, on finite and infinite time intervals,
for the insurance company operating in the (B, S)-market are derived for the Cramer–Lundberg model
with stochastic premiums. To derive the equations, smooth distribution densities of premiums and claims
are not required. Refs: 9 titles.

ÓÄÊ 519.168

Äâîêðèòåð³àëüíèé ëåêñèêîãðàô³÷í³é àëãîðèòì ïîáóäîâè óñ³õ íàéêîðîòøèõ øëÿõ³â ó ìåðåæ³ /
Âàñÿí³í Â.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 122–131.

Ðîçãëÿíóòî àëãîðèòì ïîáóäîâè íàéêîðîòøèõ øëÿõ³â ì³æ óñ³ìà ïàðàìè âóçë³â ó íåîð³ºíòîâàí³é
ìåðåæ³ çà êðèòåð³ºì: ì³í³ìóì äóã ó øëÿõó; ì³í³ìóì äîâæèíè øëÿõó. Ïðîâåäåíî àíàë³ç ñêëàäíîñò³
àëãîðèòìó òà åìï³ðè÷íî ïîêàçàíî, ùî â ì³ðó çðîñòàííÿ ù³ëüíîñò³ ìåðåæ³ éîãî îá÷èñëþâàëüíà åôåê-
òèâí³ñòü ñòàº íà ê³ëüêà ïîðÿäê³â âèùîþ, í³æ ó àëãîðèòìó Ôëîéäà, â³äïîâ³äíî ìîäèô³êîâàíîãî äëÿ
â³äøóêàííÿ íàéêîðîòøèõ øëÿõ³â çà ñòóï³í÷àòèì êðèòåð³ºì. ²ë.: 3. Á³áë³îãð.: 12 íàçâ.

UDC 519.168

Two-criterion lexicographic algorithm of finding all shortest paths in networks / Vasyanin V.A. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 122–131.

The algorithm of finding all shortest paths in undirected network is considered. Two criteria are
used: the minimum number of arcs in the path and minimum path length. The algorithm is analyzed for
complexity and it is empirically shown that as the network density increases, the computational efficiency
of the proposed algorithm becomes higher than that of the Floyd algorithm adequately modified to find
the shortest path by two criteria. Figs: 3. Refs: 12 titles.
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ÓÄÊ 681.3

Ïðîáëåìè çàõèñòó ïåðñîíàëüíèõ äàíèõ ó âèïàäêó âèêîðèñòàííÿ õìàðíèõ îá÷èñëåíü / Ôàëü Î.Ì.,
Êîçàê Â.Ô. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 132–138.

Ïðîâåäåíî àíàë³ç âèêîðèñòàííÿ õìàðíèõ îá÷èñëåíü ç òî÷êè çîðó âèêîíàííÿ âèìîã çàõèñòó
ïåðñîíàëüíèõ äàíèõ. Ðîçãëÿíóòî ðåêîìåíäàö³¿ ïîñòà÷àëüíèêàì òà ñïîæèâà÷àì õìàðíèõ ïîñëóã ñòîñîâíî
ðåàë³çàö³¿ ïðèíöèï³â îáðîáëåííÿ ïåðñîíàëüíèõ äàíèõ. Ñôîðìóëüîâàíî îêðåì³ ïîëîæåííÿ ïðîåêòó
ì³æíàðîäíîãî ñòàíäàðòó ùîäî çàõèñòó ïåðñîíàëüíèõ äàíèõ ó õìàðàõ. Á³áë³îãð.: 14 íàçâ.

UDC 681.3

Personal data protection problems when using cloud computing / Fal’ O.M., Kozak V.F. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 132–138.

Cloud computing is analyzed with regard to personal data protection. Recommendations to cloud
providers and cloud customers as to implementing the principles of personal data processing are
discussed. Some provisions of the international standard project concerning personal data protection are
formulated. Refs: 14 titles.

ÓÄÊ 519.21

Ñòîõàñòè÷íå îïòèìàëüíå êåðóâàííÿ ïðîöåñàìè ðèçèêó ç ë³ïøèöåâèìè ôóíêö³ÿìè âèãðàøó /
Íîðê³í Á.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 139–154.

Äîñë³äæåíî çàäà÷ó ñòîõàñòè÷íîãî îïòèìàëüíîãî êåðóâàííÿ äèâ³äåíäíîþ ïîë³òèêîþ ñòðàõîâî¿
êîìïàí³¿ â äèñêðåòíîìó ÷àñ³ ç çàãàëüíîþ ë³ïøèöåâîþ ôóíêö³ºþ âèãðàøó, ùî âêëþ÷àº ³íäèêàòîðè
ïðèáóòêîâîñò³ ³ ðèçèêó. Äëÿ ïîáóäîâè ïîçèö³éíèõ îïòèìàëüíèõ êåðóâàíü òà îö³íêè ïîêàçíèê³â
ôóíêö³îíóâàííÿ êîìïàí³¿ îá´ðóíòîâàíî ìåòîä äèíàì³÷íîãî ïðîãðàìóâàííÿ. Îòðèìàíî îö³íêè øâèä-
êîñò³ çá³æíîñò³ ìåòîäó ïîñë³äîâíèõ íàáëèæåíü äëÿ çíàõîäæåííÿ íåîáìåæåíèõ ôóíêö³é Áåëëìàíà.
Ïàðåòî-îïòèìàëüíà ìíîæèíà çàäà÷³ ÷èñåëüíî àïðîêñèìóºòüñÿ çà äîïîìîãîþ áàð’ºðíî-ïðîïîðö³éíèõ
ñòðàòåã³é êåðóâàííÿ. ²ë.: 1. Á³áë³îãð.: 34 íàçâè.

UDC 519.21

Stochastic optimal control of risk processes with Lipschitz payoff functions / Norkin B.V. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 139–154.

The paper studies stochastic optimal control problems for finding optimal dividend policies of an
insurance company in discrete time and with general Lipschitz payoff functions, involving indicators of
profitability and risk. To construct positional optimal controls and to evaluate performance indicators, the
dynamic programming method is validated. The rate of convergence of the successive approximation method
for finding generally unbounded Bellman functions is estimated. The Pareto-optimal set of the problem is
numerically approximated by so-called barrier-proportional control strategies. Fig.: 1. Refs: 34 titles.

ÓÄÊ 519.6

Îö³íêè òî÷íîñò³ ð³çíèöåâèõ ñõåì äëÿ îäíîâèì³ðíîãî ïàðàáîë³÷íîãî ð³âíÿííÿ ç óðàõóâàííÿì
âïëèâó ïî÷àòêîâèõ ³ êðàéîâèõ óìîâ / Ìàéêî Í.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014.
— Òîì 50, ¹ 5. — Ñ. 154–163.

Îòðèìàíî îö³íêè ç âàãîþ äëÿ òî÷íîñò³ ìåòîäó ñ³òîê ðîçâ’ÿçóâàííÿ ïî÷àòêîâî-êðàéîâî¿ çàäà÷³ äëÿ
îäíîâèì³ðíîãî ïàðàáîë³÷íîãî ð³âíÿííÿ ó âèïàäêó ì³øàíî¿ êðàéîâî¿ óìîâè (óìîâè Ä³ð³õëå òà Íåéìàíà).
Ïîêàçàíî, ùî ó ïðîñòîðîâî-÷àñîâîìó ïðÿìîêóòíèêó ïîðÿäîê òî÷íîñò³ ìåòîäó âèùèé áëèæ÷å äî äíà ³
á³÷íî¿ ñòîðîíè, íà ÿê³é çàäàíî êðàéîâó óìîâó Ä³ð³õëå. Á³áë³îãð.: 6 íàçâ.

UDC 519.6

The initial and boundary effect in the error estimates of the finite-difference scheme for a one-
dimensional parabolic equation / Mayko N.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50,
N 5. — P. 154–163.

We obtain the error estimates of the finite-difference scheme for the one-dimensional heat equation, which
take into account the influence of the initial and boundary conditions. We prove that the accuracy order is higher
near the bottom and the Dirichlet boundary-value side of the time-dimensional rectangle. Refs: 6 titles.

ÓÄÊ 519.6:539.3

×èñåëüíå ðîçâ’ÿçàííÿ îáåðíåíèõ çàäà÷ òåðìîïðóæíîñò³ äëÿ ñêëàäåíîãî öèë³íäðà /
Àðàëîâà À.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 164–172.

Ïðîâåäåíî àíàë³ç òåðìîïðóæíîãî ñòàíó ñêëàäåíîãî öèë³íäðà. Ïðåäñòàâëåíî êëàñè÷í³ óçà-
ãàëüíåí³ çàäà÷³, âèçíà÷åí³ íà êëàñàõ ðîçðèâíèõ ôóíêö³é, îòðèìàíî âèðàçè ãðàä³ºíò³â íåâ’ÿçîê ó ÿâ-
íîìó âèãëÿä³ (çà äîïîìîãîþ ðîçâ’ÿçàííÿ ïðÿìèõ òà ñïðÿæåíèõ çàäà÷) äëÿ ðåàë³çàö³¿ ãðàä³ºíòíèõ
ìåòîä³â Àë³ôàíîâà, øëÿõîì âèêîðèñòàííÿ ôóíêö³é ìåòîäó ñê³í÷åííèõ åëåìåíò³â ïîáóäîâàíî ðîç-
ðàõóíêîâ³ ñõåìè ï³äâèùåíîãî ïîðÿäêó òî÷íîñò³ ÷èñåëüíî¿ äèñêðåòèçàö³¿ ïðÿìèõ òà ñïðÿæåíèõ çà-
äà÷. Ïðåäñòàâëåíî ðåçóëüòàòè äåÿêèõ ìîäåëüíèõ ïðèêëàä³â. Òàáë.: 1. Á³áë³îãð.: 14 íàçâ.
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UDC 519.6:539.3
Numerical solution of inverse problems of thermoelasticity for composite cylinder / Aralova A.A. //
Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5. — P. 164–172.

The thermoelastic state of a composite cylinder is analyzed. The classical generalized problems
defined on classes of discontinuous functions are presented. The explicit expressions are obtained for
residual gradients (using the solution of direct and adjoint problems) for the implementation of
Alifanov’s gradient methods; the functions of finite element method are used to construct highly accurate
computation schemes for the numerical sampling of direct and adjoint problems. The numerical results
for some model examples are presented. Tabl.: 1. Refs: 14 titles.

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

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 519.633; 536.252
Ïîáóäîâà âàãîâèõ ôóíêö³é ìåòîäó Ïåòðîâà–Ãàëüîðê³íà äëÿ ð³âíÿíü êîíâåêö³¿–äèôóç³¿–ðå-
àêö³¿ ó òðèâèì³ðíîìó âèïàäêó / Ñàëüí³êîâ Ì.Ì., Ñ³ðèê Ñ.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíà-
ëèç. — 2014. — Òîì 50, ¹ 5. — Ñ. 173–183.

Çàïðîïîíîâàíî ñïîñ³á ïîáóäîâè íåïåðåðâíèõ êóñêîâî-ïîë³íîì³àëüíèõ âàãîâèõ ôóíêö³é äëÿ
ìåòîäó Ïåòðîâà–Ãàëüîðê³íà â òðèâèì³ðí³é îáëàñò³. Âèä òà ôîðìà ôóíêö³é âèçíà÷åí³ ñê³í÷åííîþ
ê³ëüê³ñòþ ïàðàìåòð³â, ùî ïîâ’ÿçàí³ ç ðåáðàìè ñ³òêè ðîçáèòòÿ ³ ÿêèìè ìîæíà âàð³þâàòè. Âèáîðîì öèõ
ïàðàìåòð³â ìîæíà îòðèìàòè ÷èñåëüí³ àïðîêñèìàö³¿ äëÿ âèõ³äíî¿ çàäà÷³, â ÿê³é â³äñóòí³ íåô³çè÷í³
îñöèëÿö³¿ (ïðè çáåðåæåíí³ äîñòàòíüî¿ òî÷íîñò³). Ðåçóëüòàòè äîñë³äæåííÿ ïðî³ëþñòðîâàíî äåê³ëüêîìà
÷èñåëüíèìè ïðèêëàäàìè. ²ë.: 1. Á³áë³îãð.: 31 íàçâà.

UDC 519.633; 536.252
Construction of weight functions of the Petrov–Galerkin method for convection–diffusion–
reaction equations in three–dimensional case / Salnikov N.N., Siryk S.V. // Kibernetika i sistemny
analiz. — 2014. — Vol. 50, N 5. — P. 173–183.

We propose a method for constructing a continuous piecewise-polynomial weight functions for the
Petrov–Galerkin method in three-dimensional domain. The form of the functions is determined by a finite
number of variable parameters associated with the edges of the grid partition. It is expected that the choice
of these parameters allows obtaining the numerical approximation of the original equation without
non-physical oscillations (when saving the sufficient accuracy). The investigation results are illustrated with
some test calculations. Figs: 8. Refs: 31 titles.

ÑÒÈÑË² ÏÎÂ²ÄÎÌËÅÍÍß BRIEF COMMUNICATIONS

ÓÄÊ 512.54.05
Âðàçëèâ³ñòü â êâàíòîâ³é ìîäåë³ îá÷èñëåíü êðèïòîïðèì³òèâ³â, ùî áàçóþòüñÿ íà çàäà÷³ ïîøó-
êó åëåìåíòà ñïðÿæåííÿ òà ñòåïåíÿ / Ôåñåíêî À.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2014.
— Òîì 50, ¹ 5. — Ñ. 184–186.

Ðîçðîáëåíî åôåêòèâíèé àëãîðèòì ðîçâ’ÿçàííÿ â êâàíòîâ³é ìîäåë³ îá÷èñëåíü óçàãàëüíåíî¿ çà-
äà÷³ äèñêðåòíîãî ëîãàðèôìóâàííÿ çà äîïîìîãîþ çâåäåííÿ äî àáåëåâî¿ çàäà÷³ ïðî ïðèõîâàíó
ï³äãðóïó. Çàïðîïîíîâàíèé ìåòîä äîçâîëÿº â êâàíòîâ³é ìîäåë³ îá÷èñëåíü åôåêòèâíî ðîçâ’ÿçàòè
÷àñòêîâó çàäà÷ó ïîøóêó åëåìåíòà ñïðÿæåííÿ òà ñòåïåíÿ, íà ñêëàäíîñò³ ðîçâ’ÿçàííÿ ÿêî¿ â äåÿêèõ
ãðóïàõ ãðóíòóºòüñÿ ñò³éê³ñòü äåê³ëüêîõ êðèïòîãðàô³÷íèõ ñèñòåì òà ïðîòîêîë³â. Á³áë³îãð.: 5 íàçâ.

UDC 512.54.05
Vulnerability in quantum computation model of cryptographic primitives based on the power
conjugacy search problem / Fesenko A.V. // Kibernetika i sistemny analiz. — 2014. — Vol. 50, N 5.
— P. 184–186.

The paper shows the existence of an efficient algorithm to solve the generalized discrete logarithm
problem in quantum computing model by reducing it to the Abelian hidden subgroup problem. The
proposed method can also efficiently solve the power conjugacy search subproblem in quantum
computing model, on whose complexity in some groups the resistance of several cryptographic systems
and protocols is based. Refs: 5 titles.
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