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VIK 004.655

Ipo inBapianTHicTh KiIIOYIB BigHOCHO onepaniii Tadauunux ajaredp / Peasxo B.H., Byii /1.b.,
Cenuenko O.C. // Kubeprnetnka u cucremuslii aHamu3. — 2015. — Tom 51, Ne 5. — C. 3—12.

JlocaipKeHo 3a1ady iHBapiaHTHOCTI KJIIOYiB, B TOMY YHCII 1 IPOCTHX KIIIOUIB, BIJHOCHO OIeparii
TaOJIMYHUX anredp — Cy4acHOro aHaJory KIacHYHUX pessiuiiinux anredp Komna. Ilokazano, mo kiroui
€ IHBapiaHTHUMH BiJTHOCHO OIepaLliil epeTHHy, Pi3HULI, CeNeKIil, 3’ €THAHHS 1 TUICHHS, IPH LIbOMY JUIs
MIPOCTUX KJIFOUIB IHBAPIaHTHICTh HE BUKOHYETHCS, a TAKOX IO BIJHOCHO OIeparii nepeiMeHyBaHHS
iHBapiaHTHUMHU € SIK KJIFOUi, TaK 1 MPOCTI KITF04i. 3HaiIeHO HeOOXiHi 1 TOCTATHI YMOBH, 3a SKUX KJIFOUI,
Yy TOMY 4YHCII i TIPOCTi, € iHBapiaHTHUMH BIJHOCHO OIepalliii aKTUBHOI'O JIOMOBHEHHS Ta MpoeKIi. Pe-
3yJBTaTUH POOOTH HPEACTABIAIOTH TCOPCTHIHHI 1 IPAKTHYHUI iHTEpec i MOXKYTh OYTH BUKOPHCTAHI JIs
BUOOPY ONTUMAIbHMX KIIOYiB IPU MNpPOEKTyBaHHI pensuiinux 6a3 panux. Im: 1. Tabm: 1.
bibmiorp.: 9 Hass.

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.

VJIK 519.713.1

V3romkeHHs1 aBTOMATIB, 10 B3aeMoiloTh / YeGoTapsoB A.M. / KubepHeTuka U CUCTEMHBIN
anamu3. — 2015. — Tom 51, Ne 5. — C. 13-25.

[IpoGiema y3romKkeHHs aBTOMATIB MOJATAE B TOMY, 100 CIIPOEKTYBAaTH CHUCTEMY, ITOBEIiHKA
sikol TIpH 11 B3aeMoii 3 cepeioBuilieM Oy/ie 3aJ0BOJIBLHSITH 3a/laHi BUMOTH HE3aJIe)KHO BiJl MOXKIIHU-
BoOI MOBENIHKK cepenoBrina. HaBeneHO HU3KY TECOPETUUHMX PE3yJbTaTiB, IO BHKOPHCTOBYIOTHCS
IpH PO3B’sI3aHHI MPOOJIEMHU y3TODKEHHS, Ta aJITOPUTMH ii pO3B’sI3aHHS, sSKi 0a3yIOThCS Ha IHX
pesynbratax. bibmiorp.: 14 Hass.

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.

VK 519.7
IHoxpamena BepxHsl Meska /s BiIHOCHOI BigcTaHi Mixk 0y/1eBol0 (pyHKILi€I0 Ta MHOKHHOIO
k-Bumipunx ¢ynknii / Onexciiiuyk A.M. // KubGepuernka u cuctemubiid ananmu3. — 2015. —

Tom 51, Ne 5. — C. 26-30.

JloBesieHO TeopeMy, sika MOKpAIy€e paHille BiJIOMY BEPXHIO MEXKY JJIsl BIIHOCHOI BijCTaHi
MK OyneBoro (yHKI[€I0 7 3MIHHUX Ta MHOXHHOI k-BUMIpHHX GYHKIIH, k < n. JloBeneHHs
0aszyeTbcsi Ha BHKOpHCTaHHI HepiBHocTi bomami—beknepa. bibmiorp.: 10 nass.

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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VJIK 519.686.2

[MapagurMu  MOAEJBLHOT0 Ta CHMBOJBHOIO TeCTYBAHHS MNPOrPpaMHHX  cuHcTeM /
JlernueBcbkmii O.0. // KubGepuernka n cucremusiii aHamms. — 2015. — Tom 51, Ne 5. —
C. 31-44.

JlocTi/pkeHO MOJIeNIbHE TECTYBaHHS MPOTPaMHHUX CHCTEM — HANPSIMOK, BiOMHI B IHIyCTpil
sk Model-Based Testing (MBT). HaBeneno ornsin ocHoBHEX MeToAiB 1 cucteM MBT, siki mo3Bos-
I0Th aBTOMATU3YBaTU IIPAII0 IH)KEHEpa-TeCTyBaJIbHUKA 1 3HAYHO ITIJBUIIUTH SIKICTh TECTYBaHHS
mporpaMHoi cucteMu. PosrmsayTo Texnomoriro MBT, ii KOMOOHEHTH Ta OCHOBHI IHCTPYMEHTH,
a TaKOXX ONHMCAHO MPOOJIEMH, 110 BUHUKAIOTh PH 3aCTOCYBAHHI [[bOr0 METOJy B Te€Hepallii TecTo-
BUX creHapiiB. IIpecTaBiIeH0 CHMBOJIBHUN MiJXi[, [0 A03BOJISE BUPIMIMTH HU3KY PO3IIIHYTHX
npobisieM reHepaiii, a Takox YHiBepcanbuuii ['enepatop CrenapiiB — cuCTeMy, OCHOBaHy Ha
CHMBOJIBHOMY MiJIX0[i, po3pobienoMy B [HcTuTyTI KibepHeTnkn iMm. B.M. I'mymkosa HAH VYxpai-
HU. Brepiie cMMBOJBHMIT MiAXiJ PO3MIMPEHO — JOAAHO €Tall BUKOHAHHS TECTIB, 11O JIO3BOJISIE
3Ha4YHO BAOCKoHAUTH MBT-minxin y cydacHiit ingyctpii. lin.: 5. Ta6u.: 3. bi6miorp.: 32 Ha3BH.

UDC 519.686.2

Paradigms of model-based and symbolic software testing / Letychevskyi O.0. // 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.

VK 004.932.4
CermeHnTanisi 300pa:keHb Ha OCHOBi OLIHIOBaHHA TeHJIeHUii 10 ¢opMyBaHHsI KJacTepiB
eJleMeHTaMH 300paskeHHs 32 I0NOMOIr0l0 XapaKTePUCTHK TOYKOBOro moJjs / Kocapesuu P.51.,

Pycun B.I1., Kopniii B.B., Kepox T.I. // Ku6epueruka n cucremustii anamm3. — 2015. — Towm 51,
Ne 5. — C. 45-55.

3anponoHOBaHO HOBUH IMiIXiJ 10 cerMeHTallii 300pakeHb, OCHOBaHUI Ha MOJISITIOBAHHI ITPO-
CTOPOBOIO PO3MOIIIY TOYOK Yy IUIOMIMHI 300pakeHHs Ta 1X 3IaTHOCTI iA€HTU(IKYBAaTH KIACTEPH.
Mertox BuMarae mofin 300pakeHHs Ha GparMeHTH. Ha migcTaBi BUABICHHS HIKIiB TiCTOTpaMy JUIs
KOXKHOTO (hparMeHTa (popMyeThCs MOCTITOBHICTD JOMIHYIOUHX sCKpaBocTei. s KoxkHOI sckpa-
BOCTI (pOPMYIOTHCSI TOYKOBI TIOJIS 1 TEPEBIPSETHCS HABHICTH KJIACTEPIB 3a JIONMOMOIOI0 XapakTe-
PUCTHK APYTOTO MOPSAAKY TOYKOBUX MOMiB. OO’ €THAHHS YCiX SCKPAaBOCTEH, /UIS SIKUX TOYKOBI TTOJIS
(GopMYIOTh KJIacTepH, yTBOPIOE 00’€KT cermeHTarii. HaBeaeHo pe3ynbTaTu cerMeHTalii HU3KH
300pa’keHb y MOPIBHSIHHI 3 TAKIMH METOJaMH, SIK BUOIp IOPOTY Ta HAPOIIyBAaHHS IMOYATKOBUX 00-
nmacreil. Im.: 7. Tabn.: 2. Bibmiorp.: 34 Ha3Bw.

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.
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VJIK 519.854

IIpo cknagHicTh 004MCIIeHHs MapaMeTpiB cTilikocTi B 3aga4ax 0y/eBOro nporpaMmyBaHHs /
Muxaiimok B.O., Jlimyk H.B. / KuGepueruka u cucremusiii anamus. — 2015. — Towm 51, Ne 5.
— C. 56-62.

Iokazano, mo st NP-TIOBHUX 3amad TPYAOMICTKAM € HaBiTh OOUYMCIEHHS Kyl CTIHKOCTI
pamiyca 1 onTuManbHOro pO3B’sB3KY (TobTo mpm P # NP s 1poro po3B’s3Ky HE ICHYe
MOJTIHOMIaJIBHOTO anropuT™y). I1py BUKOpHCTaHHI KaJiOHUX aIrOPUTMIB JUIs 3aa4i PO MOKPUT-
TS MHOXKHMHAMH (337141 TIPO PIOK3aK) MpHU paiyci criiikocTi 7 = O (1) iCHyI0Th TOJIIHOMIAJIBHI aNro-
pUTMH OOYHCIEHHS KyJi CTifiKocTi paaiyca » In m-HaGmimkeHoro po3s’s3ky (1-HabamKeHOro pos-
B’s3Ky). biGmiorp.: 14 Hass.

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=0(1), polynomial algorithms of calculating the stability ball of radius » of Inm-approximate
solution (1-approximate solution) exist. Refs: 14 titles.

VK 512.9

AJITOPHTM, SIKMii BCTAHOBJIIO€ €KBiBAJIEHTHICTH IETEPMiHOBAHUX 6AraToCTPiuKOBHX aBTOMATIB /
Bopucenxo B.I. // Kubeprernka u cucremnsiii anamms. — 2015. — Tom 51, Ne 5. — C. 63-72.
3anporoHOBaHO ANTOPUTM, KUl BH3HAYA€ EKBIBAICHTHICTH 0AaraTOCTPIYKOBUX aBTOMATIB,
300pakeHUX Yy BUTIIsAL rpadiB, Ta 6a3yeThes Ha JIOBEICHIM aBTOPOM TeOpeMi PO JOCTaTHI YMOBH
€KBIBaJICHTHOCTI. ANITOPUTM HoOJsiTae B MoOy/I0BI clieniaibHOI (3aMKHEHOT) JiarpaMu 3a J0IIOMO-
TOI0 EJIEMEHTapHUX Omepaliil, 3anmponoHoBanux M. bepaom. ChopMynpoBaHO MpaBUiIa 3aCTOCY-
BaHHSI LIUX OIEpAaLlii, SKi 103BOJSIFOTH 3pOOUTH aJropuT™ CKiHdeHHUM. [in.: 5. Bibmiorp.: 9 Ha3s.

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.

YK 519.1
Oxpemuii BUNIaJ0K po3B’si3koBoro noginoma / [laBiaenko B.B. // KuGepHeTrnka U CHCTEMHBIN
aHamu3. — 2015, — Tom 51, Ne 5. — C. 73-78.

3amporoHOBaHO METOJI, IO JO03BOJISE BIIIYKATH PO3B’SI30K CHCTEMH PIBHSHB JUIS TIOCKOT
TPIaHTYJALIl B 33laHUX MeKaX MUIIXOM PO30UTTA mIykaHoro rpada Ha aBi obmacti i moOynoBu
Po3B’si3k0BOrO TosiiHOMa. [Ipy 1IbOMY CTBOPIOETHCSI Hadip map pedep raMiJIbTOHOBOTO IHUKIY,
B SKOMY BHMKOHY€THCSl TMoOmIyK mukimy. Inm.: 1. Bibmiorp.: 4 Hazsu.

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.

188 ISSN 0023-1274. Kubepuetrka u cucteMHbIi ananus, 2015, Tom 51, Ne 5



CHUCTEMHHUIA AHAJI3 SYSTEMS ANALYSIS

VJIK 517.95:519.86

IIpo jesiki pe3yJbTaTH MaTeMATHYHOIO MOJEJIOBAHHA /[IMHAMIKM He IOBHICTIO
CIOCTepeKYBAHMX NPOCTOPoBO po3noainenux cucrem / Crosin B.A. // KubGepueruka u
cucreMHbiii aHamm3. — 2015. — Tom 51, Ne 5. — C. 79-94.

3po0eHo aHATITHYHUH 3BIT PO JOCITIKEHHS aBTOPa B Taly3l MATEMaTHYHOTO MOJIEIIIOBAH-
HSI TUHAMIKU JIIHIHHAX IPOCTOPOBO PO3IIOIUICHUX CHCTEM B yMOBaX OOMEKEHOCTI iH(popMmanii mpo
X O4YaTKOBO-KpaiioBHii cTaH. HaBeneHo po3B’sA3Ku 3a/1a4 KepyBaHHA TAaKUMH CHCTEMaMH 32 JI0TIO-
MOTOIO JIOBUIEHOT KOMOIHAIT 30BHINTHEOJUHAMIYHIX 30yproounx (akTopis. 3amadi po3B’sA3yI0Th-
Csl MpU HEMepepBHO 1 IHCKPETHO BU3HAYCHHX CIIOCTEPSIKECHHSX 3a MOYaTKOBO-KPaOBUMHU
30ypeHHSIMH CHCTEMHU Ta ii OaxkaHMM cTaHoM. bibmiorp.: 14 Hass.

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.

VJIK 004.93'1

®opmanizanis anaropurmy kiaacudikauii o6’exkriB / Maptuniok T.b., Koxem’siko A.B.,
Kynepurreiin JI.M. // Kubepraertrka u cucremusiid ananus. — 2015. — Tom 51, Ne 5. — C. 95-101.

PosrnsayTo anroputMm kiacugikamii 00’€KTiB 32 KpUTEpiEM MaKCUMyMy IUCKPUMIHAaHTHUX
(GyHKLIH, 0COOMMBICTIO SKOTO € IMapajiellbHa 00poOKa 3a CTOBIIIMH MAaTpHIli, IO CKIATA€THCS
3 €JIEMEHTIB JUCKpuMiHaHTHUX (YyHKIIH. HaBeneHo 3amuc poro alroputMy B TEPMiHAX CHCTEMHU
anroputMmiuanx anredp B.M. I'mymxoBa. Ta6m.: 1. Bibmiorp.: 24 na3sm.

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.

VJIK 517.988

36i:kHicTL MOAN(DIKOBAHOTO EKCTPArPaJi€HTHOrO0 MeTOAy AJs BapiaumiiHuMX HepiBHOCTeil
3 HeqimmuueBumMu onepatopamu / enucos C.B., CemenoB B.B., Ya6ak JI.M. // KubepHetnka
u cucTeMHBIM aHamm3. — 2015. — Tom 51, Ne 5. — C. 102-110.

3anpornoHoBaHO MOH(BIKOBaHUIT CKCTpArpaJieHTHHI METOJ 3 JMHAMIYHUM DPEryJIFOBaHHAM
BEJIMYMHU KPOKY ISl pO3B’sA3aHHs BapilalifHUX HEepiBHOCTEH 3 MOHOTOHHHMH ONEpaTopamH, II0
IiI0Th Y rimbOepToBOMy HpocTopi. PO3IISHYTO BapiaHT METOLY [UIsl TOLIYKY Takoro po3B’si3Ky
BapialiiHoOT HepiBHOCTI, IO € HEPYXOMOIO TOYKOIO KBa3iHEpPO3TArylouoro omepartopa. JloBeaeHo
ci1abKy 301KHICTH METOIB O€3 MPHITYLICHHS PO JIIIUIEBICTh orepaTopiB. bidmiorp.: 37 Hazs.

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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VJIK 519.24

CTaTHCTHYHI eKCIIePUMEHTH Y 302/1aHCOBAHOMY MAPKOBCHKOMY BHIIA/IKOBOMY cepeIoBHIi /
Kopouatok [I.B. / Kubepraernka u cucremusiii ananus3. — 2015. — Tom 51, Ne 5. — C. 111-116.

JU1si MapKOBCBKHX CTATUCTHYHHX CKCIEPUMEHTIB y 30alaHCOBAHOMY BHIIAJKOBOMY CEpE/o-
BUII, SIKI 33JJal0TCSI PO3B°SI3KAMH PI3HUICBHX CTOXACTHYHUX PIBHSHbB, OJICP)KAHO AIPOKCHMAIII0
y cxemi cepiil audysiiiHuM nporecom tumy OpninreiiHa—YnenOeka. [lapamerpu 3cyBy 1 mudysii
BU3HAYAIOTHCS. YCEPEIHCHHSIM 3a CTAalliOHApHUM pO3MOJIUIOM BKIIAJCHOTO JaHIra Mapkosa
3 ypaxyBaHHSM yMOBH 30amancoBaHocti. Bibmiorp.: 6 Ha3B.

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.

VK 519.245; 519.86
Judysiiina anpoxkcumaniss MoJe/i MyacCOHIBCHKOI0 TUIY /sl HAKONUYEHOI HAMJIMIIKOBOL

npubdyrkoBocti / [laBnenko O., Iloaa A., IlapkoB €. // KnubepHeryka 1 CHCTEMHBIH aHAIN3. —
2015. — Tom 51, Ne 5. — C. 117-127.

Amnanizyerbcs perpeciiine piBHSHHS Ul HAKOMHYSHOT Ha/UIMIIKOBOI HPUOYTKOBOCTI 3 3a-
JIUIIKaMH, SKi MaoTh yMOBHY aucnepcito y ¢opmi GARCH(1,1)-nporniecy, Ta cTaTHCTHYHOI He-
Bu3HaueHicTio y Gopmi AR(1) mpouecy 3 mapameTpom Kopessii p. Y NpHITyLIeHHI, 10 JOBXH-
HU IHTEpBaJiB MK TPaHCAKI[iIMH HE3aJEXKHI 1 MOKA3HUKOBO PO3MOMIIIEH] 3 JTOCHTh MaJHM Ce-
penHiM /i, moOynoBaHO cHcTeMy piBHsIHBb audy3iiHoi ampokcuManii. ['panudne croxacTuyHe
PIBHSIHHS 103BOJISIE€ 3pOOUTH BUCHOBOK IPO iICHYBaHHSI CTAaIlilOHAPHOTO PO3IMOALTY YMOBHOI JHC-
nepcii y BUIIIAA1 00epHEHOT0 raMMa-po3Io/IlTy Ta aHaNli3yBaTH 3AJICKHICT IIbOTO PO3IIOILTY BiJ
napamerpa kopemauii p. Im.: 3. Tabn.: 1. biGmiorp.: 11 Ha3s.

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 p. Under assumption that the lengths of the transaction time intervals are independent
exponentially distributed random variables with sufficiently small mean 4, 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 p. Figs: 3.
Tabl.: 1. Refs: 11 titles.

VK 517.97

Huwxkniii ansrepHoBanuii interpan IlonTpsarina musi AudepeHmiajJibHUX BKIKYEHb /
Ickanamxies .M. // Kubeprernka u cuctemuslii anamm3. — 2015. — Tom 51, Ne 5. — C. 128-138.

Po3ristHyTO HOBI CIIPOIIEHI CXeMH MOOYI0BH HHMKHBOTO albTEPHOBAHOTO iHTEerpaity IloHT-
psriHa IS irop TepeciifyBaHHs, IO ONHCYIOThCS JU(EpEeHIIATbHUMHI BKIIIOUCHHSIMH THITY
z(t) e F(t,u), ne F' — HemepepBHE KOMIIAKTHE BimoOpakeHHs. [lokazaHo, MO A MOYATKOBHUX
CTaHiB, JIO SIKMX 3aCTOCOBYEThCS HIDKHINM allbTepPHOBAHMUII IHTETPa, iICHYE CTpAaTerisi epeciiayBaya,
110 TAPaHTY€E TOYHE 3aKiHUCHHS MepeciIiyBaHHs 1 Mae KyCKOBO-CTall peanizamii. bibmiorp.: 20 Ha3B.

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(¢) € F (¢,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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MNPOIPAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

VK 004.652, 539.3

Bucokorouni MakcMMa/IbHi Hampy:KeHHs1 B 3aJadi NPo B3a€EMOAil0 MPYKHUX XBWIb 3
CHCTEMOI0 WHJIIHAPMYHUX NOPOXKHMH B yMoOBax IIockoi aedopmanii / Ilanuenko B.€.,
Caiiko I.M. // Kubepuetuka u cuctemuslii anamms. — 2015. — Tom 51, Ne 5. — C. 139-148.

3anponoHOBaHO CXEMY BUCOKOTOYHOTO MapajieIbHOr0 PO3B’sI3yBaHH 3a1a4i po AU(PAKIIit0
NPY)XHUX XBHJIb HAa CHCTEMi IWIIHAPUYHHUX HOPOXXHUH HEKPYroBoi (opmu. 3ajady 3BEAEHO 10
PO3B’sA3yBaHHS CHCTEMH CHHTYJISIPHHUX IHTETpaJbHUX PIBHSHB, SIKY peani3oBaHO ducenabHO. Hase-
JICHO 3aJIe)KHOCTI HANpPY>KeHb Ha T'PAHUIl MOPOKHUHM BiJ JUHAMIYHUX T4 TEOMETPUYHHUX XapaKTe-
pucTUK. Brepiie HaBeAeHO BUCOKOTOYHI 3HAYEHHS MAKCHMAJIBHUX HAIpPY)KEHb Ha KOHTYypax OT-
BopiB Bix BBy P- i SV-xBwimb. Im: 9. Tabn.: 1. BiGmiorp.: 11ma3s.

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 L.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.

HOBI 3ACObBU KIBEPHETHUKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKHU, OBYUCJITIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS

VJIK 681.3:519.72:003.26

3acrocyBanust CAPTCHA B komm’rotepHiii creranorpagii / 3agipaka B.K., Kynin A.M.,
IIBinuenko I.B., BpeneavoB B.A. // Kubepuernka u cuctemusiii ananmu3. — 2015. — Towm 51,
Ne 5. — C. 149-156.

OmmcaHo HOBHH MiJXix 0 MOOYZOBH cTeraHOrpaiyHUX CHCTEM i3 BUKOPHUCTaHHSIM TECTy
Toropinra s po3mizHaBanHs moanHu 1 komi torepa (CAPTCHA). Po3risiHyTo 3araibHi MpUHII-
i Bukopuctanasi CAPTCHA nist noGyoBu creraHorpaiqHuX CUCTEM y XMapHHX KOMII'IOTep-
HHUX CHCTEMax. 3alpolioHOBaHO CTEraHOCHCTEMY, siKa M00y/0BaHa Ha LUX NpuHIMNax. HaBexeHo
OWIHKK 1i CTIHKOCTI JO CTeraHOaHaJi3y Ta PO3MIAHYTO acmekTu peamizamii. [m.: 2. Ta6m.: 1.
bi6miorp.: 9 Ha3s.

UDC 681.3:519.72:003.26

Application of CAPTCHA in computer steganography / Zadiraka V.K., Kudin A.M.,
Shvidchenko 1.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.

YK 004.22 + 004.93'11

Ouinka cxoxocTi BeKTOpiB 3a iXHiMH paHIoMi3oBaHMMHM OiHApHMMHU mNpoexkuisMu /
PauxoBebkuii [I.A. // Kubepnernka m cuctemHusiii anamms. — 2015. — Tom 51, Ne 5. —
C. 157-168.

Jlocii/pKeHO OLHKY KyTa, CKaJsIpHOTO T00YTKY Ta eBKJIIIOBOI BiJiCTaHi IIHCHUX BEKTOPIB 3a
GiHAPHUMH BEKTOPAMH 3 PEryJIbOBAHOK PO3PIIKEHICTIO. IIepeTBOPEHHS MPOBEACHO IUISIXOM HPO-
eKIIiT 13 3aCTOCYBaHHAM OiHAPHOI BUITAJKOBOI MaTpwili 3 eiemeHTamu {0, 1} Ta BUXiTHOTO OPOTO-
BOTO IepeTBOpeHHs. HaBeeHO MOpiBHSIBHUIA aHaJIi3 TOMIJIKH OL[IHKH Mip CXOKOCTi BXiTHUX BEK-
TOPIB 32 PSZOM Mip CXOXKOCTI BUXIJIHMX OIHApPHHX BEKTOPIB HAa OCHOBI CKAJISIPHOTO M00YyTKYy. Iim.: 3.
biGmiorp.: 59 Hazs.
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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.

VJIK 519.615
MeToa 3HaX0IKeHHsI YCiX KOpeHiB cMcTeMH HeJdiHiliHuX anredpaiyHuX piBHSIHb, OCHOBaHMIi
Ha onepatopi KpaBunka / CemenoB B.JO. // Kubepneruka u cucremusiii anamms. — 2015. —

Tom 51, Ne 5. — C. 169-175.

3anpONOHOBAHO METOJ OOYMCICHHS YCiX KOPEHIB CHCTEMH HENiHIMHUX PIBHSHB y Oararo-
BUMipHOMY iHTepBami. ['0lOBHA iest METOMy MOJNATae y po30UTTI BUXITHOTO iHTEPBATY IMOLIYKY
KOpEHIB Ha MiJIHTepBaJM, y KOXKHOMY 3 SIKMX a00 BiJCYTHI KOpeHi, aD0 BHKOHYETHCS KpUTEpil
€IMHOCTI KOpeHsi, 110 6a3yerbes Ha oneparopi Kpasunka (Krawczyk). HaBeaeHo anropurtwm, sikuid
BUKOHYE Take po3ourrs. Dm: 1. Tabm.: 2. BiGmiorp.: 17 Ha3s.

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.

VK 004.519.7 (045)

OCHOBHi NPUHIMIH CHHTE3Y JOTiKO-TiHrBicTHYHMX Mojejeii / BapinenkoBa Al //
Kunbepnernka n cucremusni anamms. — 2015. — Tom 51, Ne 5. — C. 176-185.

IIpoaHasni3oBaHO HEMOJIKM ICHYIOUHX TEOpiii CEMaHTHYHOrO Ta JIHIBICTUYHOIO aHaJi3y
TEKCTiB. 3anponoHOBaHO (HOpPMATIbHY MOJIENb, KA BPAXOBYE CEMAHTHKO-CHHTAKCHYHY CTPYKTYDY
pedens npupoaHoi MoBU. HaBeneHo mpukiiaau moOyI0BH JIOTIKO-TIHIBICTHYHUX MOJEJIeH pi3HHUX
TUMIB pe4YeHb, HA OCHOBI YOT0 ChOPMYIHOBAHO OCHOBHI MPUHIIMITY CHHTE3Y JIOTiKO-TIHIBICTHYHUX
Mozeneil pedeHs npupoxHoi MoBu. bBiGimiorp.: 16 Ha3B.

UDC 004.519.7 (045)

Basic principles of the synthesis of logical-linguistic models / Vavilenkova A.L. // 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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