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VK 681.3.06

ToyHa KiIBKiCTh eJINTHYHHUX KPUBUX Yy KaHOHiuHiil dopmi, i3omoppuux kpuBum Easapaca nan
npoctuM noJieM / BeccanoB A.B., KoBaabuyk JI.B. // Kubeprerrka u cucremnsiii anams. — 2015. — Tom 51,
Ne 2. — C. 3-12.

3Hait/IeHo HeoOXi/IHI Ta JI0CTaTHI YMOBH JUIs TapaMeTpiB KPUBOi y KaHOHIYHIK (opMi 3 IBOMA TOUKAMHU
94eTBEPTOro Mops/Ky. JloBeIeHO /IBi IeMH NPO KBaJPATUYHI JIMIIKN y CKIHIEHHOMY IOJIi 3 BUKOPUCTAHHAM CXe-
mu ['aycca o KBagpaTHYHHX JIMIIKIB Ta Henumki. Ha 1X ocHOBI oTpumaHo TOouHI (GOpMyNIH OOUYHCICHHS
KIUJIBKOCTI €MNTHYHUX KPUBUX 3 HEHYJILOBHMH MapaMeTpaMu ¢ Ta b i IBOMa TOYKAMHU YETBEPTOTO MOPSIKY, i30-
MopdHux kpusum Ensapica Haj mpoctuM noieM. JloBeeHO, IO IS BEIUKUX NONIB YacTKa TaKUX KPHBHX
O6mu3pka 10 1/4. Ta6m.: 3. bibmiorp.: 7 Hass.

UDC 681.3.06

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

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

VJIK 004.032.26
AJITOPUTMH HABYAaHHA HeEHPOHHUX Mepex i Heiipo-da33i cucrem 3 cemapaGeIbHOI CTPYKTYpoOw /
Cxopoxon B.A. // KubGeprernka u cucremuslii anam3. — 2015. — Tom 51, Ne 2. — C. 13-28.

Po3risiHyTO 3a1a4i HaBYaHHS HEHPOHHUX MEPEX 1 Helpo-(a33i cucTeM, 10 NPU3BOAATH JI0 cenapadeib-
HHUX MOJEINeH — CTPYKTYp, HEMIHIHHUX 00 JESKUX HEBiJOMUX MapaMeTpiB i JIHIHHMX IIOAO IHIIHX. 3arpo-
IIOHOBAaHO HOBI @JITOPUTMHU iX HaBYaHHS, B OCHOBI SKMX — HEJIHif{HA ONTHMIi3awLiiiHa 3a7aya, 0 BKIIOYAE
anpiopHy iH($OpMAIiIO TIIBKY PO HeliHiiHI mapameTpH. POONUTHCS NpHITyIIeHHs, 10 11 MOXKHA OTPHMATH 3a
HABYAILHOIO MHOXKHHOIO, PO3IOJIIOM reHepytodoi BUOipku abo sinrsictuanoi indopmarnii. [t po3s’s3aHHs
3a7a4i BUKoprcTaHo MeToa ['aycca—HpIoTOHA 3 NiHeapu3aliero B OKOJI OCTaHHBOI OIiIHKH, aCUMITOTUYHI 300-
pakeHHs INceBIOIHBEpCii 30ypeHnX MaTpullb i cenapadesibHy CTPYKTYpy mojeneid. OTpuMaHi anropuTtMu Ma-
I0Th HU3KY BaYKIMBHX BJIACTHBOCTEH: HE MOTPiOEH Mig0ip MOYaTKOBUX 3HAYCHB ULl JTIHIMHUX MapaMeTpiB, SIKHI
MOJKE TIPU3BECTHU JI0 PO301XKHOCTI, IPH [IbOMY HE NMOTPiOHO 3HAXOANTH YACTHHHI MOXIiHI BiJl MPOCKIHHOI MaT-
PHI; MOXYTh BHUKOPUCTOBYBATHCS B PEKHMAX MOCIIJOBHOTO 1 ITAKETHOTO OOPOOIICHHS; SIK OKPEMHIl BHIIAIOK,
3 HUX HOXOZATH BiZIOMi aITOPHTMH, a MOZAEIIIOBAHHS [I0KA3Y€, 10 PO3POOIEH] aIrTOPUTMH MOXYTh HEPEBEPIIy-
BaTH BiJJOMI QJTOPUTMH 3a TOYHICTIO 1 IIBHIKICTIO 30DbkHOCTI. Im.: 5. Ta6xn.: 1. BiGmiorp.: 22 Ha3Bu.

UDC 004.032.26
Learning algorithms of neural networks and neuro-fuzzy systems with separable structure /
Skorohod B.A. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 13-28.

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

VK 517.9
InuBigyaabHO-NapeTOBCLKI piBHOBarM JJsi irpoBMX 3aJa4 3 NOOIYHHMH iHTepecaMHM YYACHMKIB /
CmoubsikoB E.P. // KubGeprernka u cucremubiii anams. — 2015. — Tom 51, Ne 2. — C. 29-42.

3arporoHOBaHO MOHSTTS CI1a0KOi piBHOBATH, KOPHCHI ISl HOLIYKY PO3B’sI3Ky KOH(IIKTHUX 3a1ad 3 MOOIYHH-
MH iHTepecaMy YYacHHKIB, IO CyMIIIyIOTb MOHSTTS KOH(IIKTHOI CTIHKOCTI i NMOHSTTS iHAWBITyaIbHO-IIAPETOB-
CHKHX MHOYKHH, @ TaKOXK OIMCAHO METOJIOJIOTIO TIOLIYKY PO3B’si3KiB noaiOHuX 3anad. liv.: 3. Bibmiorp.: 20 Ha3Bs.

uDC 517.9
Individual-Pareto equilibria for game problems with side interests of participants / Smol’yakov E.R. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 29-42.

We suggest new notions of weak equilibria, which can be useful in solving conflict problems with side
interests of participants, combining the notions of conflict stability with the notions of individual-Pareto sets as
well as a methodology for solving such problems. Figs: 3. Refs: 20 titles.
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VIK 519.725
3aBajocriiiki Koau 3MiHHOI /OB:KMHM Ha OCHOBi ckiHyeHHux aBTomartiB / 3aBaacekmii 1.0. //
Kubepreruxa n cucreMuslii anamms. — 2015. — Tom 51, Ne 2. — C. 43-51.

3anponoHOBaHO HOBHII METOJ 3aBaJOCTIHKOTO KOMYBaHHS, IO Oa3zyeTbcss Ha 0OpoOieHHi iH(oOpMarmiiHmx
TIOBIIOMJICHb CKIHYCHHUMH aBTOMATaMH Ta BUKOPHCTAHHI BOOA3UCHOI CHCTeMH YHCIeHHs. [1oTyxHi 3aBafocTiiiki
BJIACTHBOCTI 3a0€3MeUyIOThCS 3aBISKH JIBOPIBHEBIN CTPYKTYpi Kozepa. Ha mepiiomy, BHYTpIllIHBOMY, piBHI BXiZHE
TIOBIZIOMJICHHSI PO3IIIAETHCS SIK JABIHKOBE YHCIIO Ta HOJAETHCS B JBOOA3UCHII CHCTEMI YNCIICHHS Y BUIVISI HIDK-
HBOTO (2,3)-KOJ1y, SIKUi XapaKTepu3yeThCs NMEBHOK HA/UTHIIKOBICTIO 1 3aBajocTiiKicTio. TloTiM 3aBajiocTiiiki Biiac-
THBOCTI KOZy ITOCHJIIOIOTBCS 33 JOMOMOTOIO 30BHIIIHBEOTO KOAYBAaHHS, IO BUKOHYETHCS CKIHUCHHHM aBTOMATOM.
Kox Mae 3MiHHY JOBXHHY: Ul PI3HUX BXIZHHX MOBIIOMIICHb OJJHAKOBOI JOBXKHHH OITOBA OBXKHHA [€HEPOBAHHX
KOJIOBUX CJIiB MOKe pi3HUTHCS. OJJHAK CepeiHs MIBHIKICTh KOJIEpa, TOOTO BiHOLICHHS 0iTOBOT JOBXKMHHU BXIiJTHOTO
TIOBIZIOMJICHHST 10 JIOBXXMHH KOJOBOIO CJIOBa, cTaHOBUTH 1/2. Im.: 2. Tabm.: 1. Bibmiorp.: 3 Ha3Bm.

UDC 519.725
Variable length error-correcting codes based on finite automata / Zavadskyi 1.0. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 2. — P. 43-51.

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

VK 519.86
IIpo BILIMB 32J1€5KHOCTI CTPYKTYPH CIOKUBAHHS TOBapiB BiJ WiHU HA piBHOBary B eKOHOMiuHiil cucremi
/ Maxopt A.IlL // KuGepuernka u cucremubii aHamms. — 2015. — Tom 51, Ne 2. — C. 52-61.

JlocmimKeHo yMOBH PIBHOBAru BiIKpUTOI eKOHOMIYHOI CHCTEMH 32 HassBHOCTI MOHOIIOICTIB. BpaxoBaHo,
10 CIIOXKMBAUi B eKOHOMIYHIH CUCTEMI MOXKYTh OyTH HEeHacu4yBaHUMHU. J[OCIII/PKEHO BIUIMB HA CTAH PiIBHOBAru
HAsBHOCTI 3aJISKHOCTI CTPYKTYPH CIIOXKMBAHHS B1J LiHU. [0BEICHO ICHYBaHHS PIBHOBArk B TaKiii eKOHOMIUHIN
cucremi. BeTaHOBIICHO 3B’S130K MK BHOOPOM CTpaterii ONoJaTKyBaHHs Ta Peali3ali€l0 KOHKPETHOIO CTaHy
piBHOBaru €KOHOMi4HOi cucrtemu. bibmiorp.: 5 Hazs.

UDC 519.86
On the influence of consumption structure depended prices on the equilibrium of an economy /
Makhort A.Ph. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 52-61.

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

VK 519.172
Bepugikanis UCM-cneuudikaniii po3nogiieHHx cucreM 3 BHKOPHCTAHHAM po3gap0oBaHHX Mepek
Herpi / Bizositin M.B., Henmomusimmii B.O., Crenenko O.0. / KubepHeruka u cucreMuslit anamus. — 2015.
— Tom 51, Ne 2. C. 62-74.

TIpencraBiaeHo HOBY cuctemy anani3y i Bepudikauii Use Case Maps (UCM) cneuudikaniit pozpapdosa-
Hux Mepex Ilerpi ta cucremn Bepudikanii SPIN. Crangapruzosana Hotanis UCM  — 3py4nuid rpadiqauit
3aci6 opmanbHOro onmcy QyHKIioHaTbHHX BHMOr. OmnmcaHo anroputmu Ttpanciiuii UCM-chenudikarii
B po3dapboBaniii Mepexi Ilerpi, a Takox iX TpaHcisLioo y BuxigHy MoBy Promela cuctemu SPIN. 3po6ieHo
BHCHOBOK III0JI0 OLIHKH CKJIaTHOCTI OTpUMaHuX po3papboBanux Mepex Ilerpi. PoboTy HaBeeHUX alropuT™MiB
Ta {HCTPYMEHTIB MOKa3aHO Ha NPHKIAAl Beprubikaiil KOMyHIKAI[IHHOrO MPOTOKOIY 3 JOKATI3ali€l0 Ta BUIIPAB-
JeHHsIM ToMWIIOK B nodaTtkoBiii UCM-crnenmdikanii. [n.: 2. Bibmiorp.: 17 Ha3s.

UDC 519.172
Verifying UCM-specifications of distributed systems using colored Petri nets / Vizovitin N.V.,
Nepomniaschy V.A., Stenenko A.A.// Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 62-74.

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

VK 519.17
BukopucTaHHsl KOJEKTHBY areHTiB /s po3mi3HaBaHHA HeopieHToBaHMX rpadis / Cteonkin A.B. //
Kubeprernxa n cucreMuslii anamus. — 2015. — Tom 51, Ne 2. — C. 75-88

Po3risiHyTO 33/1a4y po3ITi3HABaHHS CKIHUCHHHX HEOPI€HTOBAaHHX Tpad)iB KOJCKTHBOM areHTiB. J[Ba arcH-
Ta-JTOCHIAHUKA OJHOYACHO PYXaIOThCS Ipad)oM, 3UUTYIOTH Ta 3MIHIOIOTH IIOMITKHU €IeMEeHTIB rpada, IepeIaioTb
HEOoOXiHy iH(pOpPMAaIIil0 areHTY-eKCIIEPUMEHTATOPY, SIKUi Oy/ye YSBICHHS NPO JOCTiIKyBaHui rpad. 3ampo-
MOHOBAHO AJITOPUTM PO3MI3HABAHHS JIiHIHHOI (BiX yncia BepuMH rpada) 4acoBOi Ta KBAaAPATUUHOI €MHICHOT
ckianHocTel. Po3pobiieHo mpoueaypy ontumizanii po3OUTTs rpada Ha YaCTUHH JUIS PO3Mi3HABAHHS PISHUMH
areHTamu. [l po3mi3HABaHHS JBa areHTH, IO PyXalOThCs IpadoM, BUKOPUCTOBYIOTH 110 JBi pi3Hi (apbu
(ycvoro Tpu apbm). Anroput™ Oasyerbcst Ha Meroii o0xoxy rpada B riubuny. biGmiorp.: 8 Hass.
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UDC 519.17
Using a collective of agents for exploration of undirected graphs / Stepkin A.V. // Kibernetika i sistemny
analiz. — 2015. — Vol. 51, N 2. — P. 75-88.

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

CUCTEMHU AHAJII3 SYSTEMS ANALYSIS

YIK 519.6

InenTudikanis napamerpis aeskux 3aaa4 ¢insrpanii—-koHcosizanii BoJOroHacH4eHnX MiKpoOmopucTHX
cepeoum / Ceprienko I.B.,[Teiinexa B.C.// KuGepuernka u cucremubii anams. — 2015, — Tom 51, Ne 2.
— C. 89-107.

Otpumano c1abKy 3amady pisHOMacmTabHOI Mozeni (iuIbTpanii—KOHCOMI Al BOJIOrOHACHIEHUX MIiKpO-
MOPUCTUX CEPEOBUIL. 3alPONOHOBAHO OOYMCIIOBAJIBHI adropuT™Mu ii auckpernsanii. OTpUMaHO SIBHI BHpa3u
rpajieHTiB  (YHKIIOHANIB-HEB A30K st ineHTH(diKalii mapamerpiB MoOJENl TpadieHTHUMH METOIaMHU.
bibmiorp.: 5 HasB.

UDC 519.6

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

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

VK 519.2

Touni HUKHI ouiHKK #iMOBIpHOCTI BiAMOBHM cucTeMM B iHTepBaJi yacy npH HenoBHiil iHdopmauii npo
¢yuxkuio posnoainy / Croiixosa JI.C. // Kubeprernka u cucremuslii anamms. — 2015. — Tom 51, Ne 2. —
C. 108-116.

OTpuMaHO TOYHI HIDKHI OLIHKH #iMoBipHOCTI F (V) — F (1), 0 <u <v < oo, B kaci yHKnii posnoainy F (x)
HEBIJI’€MHUX BUIAJIKOBHX BEJINYHUH, 1110 MAlOTh YHIMOJAJIbHY IUIBHICT 3 MOJIOKO /1 < i 1 IBa epuuX (ikcoBa-
HUX MoMmeHTH. Ta6m.: 2. Bibmiorp.: 8 Hass.

UDC 519.2
Greatest lower bounds of system failure probability in a time interval under incomplete information
about the distribution function / Steikova L.S. // Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. —
P. 108-116.

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

YIK 517.95:519.86:539.3

IIpo maremaTH4yHe MOJe/IOBAHHS 33/1a4 KePyBaHHS JMHAMIKOI0 TOBCTHX NPY:KHUX ILIUT.
11. KepyBanHsi mpu ANCKPeTHO 3aJaHoMy 0a:kaHomy ctaHi / Crosn B.A., /Ipipanuyk K.B. / Kubeprernka
U cucteMHblii aHamm3. — 2015. — Tom 51, Ne 2. — C. 117-133.

Po3B’s3yroThest 3amaui KepyBaHHS TPHUBHMIDHHM IIOJIEM IOIEPEYHMX [AMHAMIYHHX 3MIIIEHb TOYOK
JIOBIIBHOI B IUIaHI TOBCTOI HpYKHOI INMMTH. bakaHWi CTaH IUINTH 3ala€ThCSl BEKTOPOM JIHIMHHX aude-
peHLIaNbHUX MEepeTBOPeHb (YHKIIT 11 MONEpPeYHHMX JUHAMIYHUX 3MilleHb. PO3MIISHYTO BHUMAIKH, KOIH
KepyBaHHA BHKOHYETHCS MOBEPXHEBO PO3MOIUICHHMH 3yCHJUIIMH, IIOYaTKOBO BH3HAYCHUMHM 1 TPAaHUYHUMU
30ypeHHSAMH, B3STHMH B yCiX TOMyCTUMUX KOMOIHaLisX. J[OCHI/UKEHO MUTAHHS TOYHOCTI Ta OAHO3HAYHOCTI
OTpUMaHUX po3B’s3kiB. bibmiorp.: 8 Hass.

UDC 517.95:519.86:539.3

Mathematical modeling of the control of dynamics of thick elastic plates.
I1. Control under discrete desired state / Stoyan V.A., Dvirnychuk K.V. // Kibernetika i sistemny analiz. —
2015. — Vol. 51, N 2. — P. 117-133.

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

InTepiinanis epMiTOBOro THIY Ha cucTeMi HenepeTHHHHMX JiHili (Orasg) / Ceprienxo I.B., Jluteun O.M.,
JlurBun 0.0.,Tkauenko O.B., I'punaii O.J1. / Kubepueruka u cucremHbiid anamms. — 2015. — Towm 51, Ne 2.
— C. 134-144.

Buknazneno meto nody0BH OIEpaTopiB iHTEpIiHALIT epMITOBOrO THITY (DYHKIIH ABOX Ta TPhOX 3MIHHUX
B JICKapTOBIM Ta IWUTIHAPUYHIA CHCTEMaX KOOPJIMHAT JUIs BUMAJAKY, KOJM CKCHEPUMEHTANIbHI JaHi — CIIiau
(yHkuii Ta ii YaCTUHHI MOXiHI 0 3aJaHOTO MOPSAKY 3a OJHIEI0 3MIHHOM, 3a[aHi Ha CHCTEMi HETepETHHHUX
niniit. i onepaTopu aBTOMAaTHYHO 30epiraroTh Kiac qudepeHuiioBHOCTI HabmmKyBaHol GyHkuil. Ha X ocHOBI
3aIPOIIOHOBAHO METOJ MOOY0BH ONEpaTopiB iHTEPIOLil (PYHKIIT TBOX 3MIHHUX €PMITOBOTO THUILYy B IMJIIH[I-
pHYHIl cucTeMi KOOpAMHAT i3 30€peKEHHSM Kiacy AU(EpeHIIMOBHOCTI, SKOMY HAICKUTh HAOIMKyBaHa
(dynkuis. s BUaaKy, KOJIU HOXiIHI ACSKUX HOPSIKIB 00 BCi MOXIiHI HEBIIOMI, X MOKHA BBa)KaTH IapaMeTpa-
MH KEPyBaHHS 130r€OMETPHYHHUMH BIIACTHBOCTSIMU MOBEPXHi, MO Oynyerbes. Bibmiorp.: 19 Hass.

UDC 519.6

Interlineation of Hermitian type on a system of nonintersecting lines: A review. / Sergienko 1.V.,
Litvin O.M., Litvin O.0.,Tkachenko O.V., Gritsaj O.L. // Kibernetika i sistemny analiz. — 2015. — Vol. 51,
N 2. — P. 134-144.

The authors present a method to construct operators of inerlineation of Hermitian type for functions of
two and three variables in the Cartesian and cylindrical systems of coordinates for the case where experimental
data (traces of the function and its partial derivatives to a prescribed order) are set on a system of
nonintersecting lines. These operators save the class of differentiability of the approximated function. On their
basis, a method is proposed to construct interpolation operators for functions of two variables of Hermitian type
in cylindrical system of coordinates with automatic preservation of the class of differentiability to which the
approximated function belongs. For the case where the values of derivatives of some or all orders are unknown,
they can be considered control parameters of the isogeometrical properties of the surface under construction.
Refs: 19 titles.

VK 519.65

YeOumoncbke HAOIMKEHHS] eKCIIOHEHUIIHHUM BUPa3oM 3 BigHOCHOKW noxudkor / Mamnavisebkmii I1.C.,
Miziop 51.B., Januak H.B., Opé3os E.b. // Kubepuernka u cucremubiii anamu3. — 2015. — Towm 51, Ne 2. —
C. 145-150.

JlocnmijuKeHO BJIACTUBOCTI 4YEOMIIOBCHKOTO HAOIMKEHHS EKCIIOHEHLIHHUM BHPa3oM 3 HaHMEHIIO
BIZIHOCHOIO MOXHUOKOIO 1 BCTAHOBJICHO AOCTATHIO YMOBY HOr0 iCHYyBaHH:. 3apOIIOHOBAHO Ta OOTPYHTOBAHO Me-
TOJl BU3HAYCHHS IapaMeTpiB TaKoro HaOmmkeHHs. OTPUMaHO OLIHKY IOXHOKH YCOMIIOBCHKOTO HAOIMKCHHS
eKCIIOHEHIIfHNM Bupa3oM. HaBeleHO YHCEeIbHHN NPHKIAN, SKUH MIATBEPIXKYE TEOPETHUHI pe3yJbTaTH.
bibmiorp.: 7 Ha3B.

UDC 519.65

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

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

VK 330.101.541-336.7

Junamika 106po6yTy HacenenHsi kpainm / Jlynaes B.B. // Kubeprernka u cucremusiii anaims. — 2015, —
Tom 51, Ne 2. — C. 151-163.

Ioka3aHo, 1110 B €KOHOMILI iCHY€ Mexa, 3a sikoi Temit 3pocTanns BBII cTae MeHIIMM Bij TeMITy 3pocTaH-
Hsl 100po0yTY, 1 Ul 30epeKeHHs HAsIBHOrO J00pOOYyTY BiOYBAa€ThCS CKOPOUYCHHS UYHCEIBHOCTI HACENCHHS
KpaiHN 3HIDKCHHSM HAapOJDKYBAHOCTI. Y MOCTIHIYCTpiaJbHHX €KOHOMIiKax JOOpOOYT HaceleHHs 30epiracThbest
1 MJBUIIYETHCS 32 PaXyHOK Oe(inuTy OI0/KeTy, IO MOTallacThCs 3all03MYCHHAMU. B yMoBax CBiTOBOI eko-
HOMIYHOI KpH3H, 110 TpuBae 3 2008 p., MIBUIKE 3pOCTaHHS BUILIAT 3 00CIYyroBYBaHHS OOpriB IpH 30€peKeHHI
HasiBHOrO J00poOyTy HaceleHHs mpu3Bele 10 OaHKPYTCTBa MOCTIHAYCTpianbHUX ekoHoMmik. lm.: 3. Tabm.: 3.
bibmiorp.: 26 Ha3B.

UDC 330.101.541-336.7

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

The author shows that there is a limit in economy at which the rate of growth of GDP becomes less than
the rate of growth of welfare and to maintain current welfare, the population decreases by decrease in birth rate.
In post-industrial economies, the welfare of population retains and grows due to budget deficit paid off by
borrowing. Under the conditions of the world economic crisis lasting since 2008, hasty growth of debt service
payments with the retention of welfare of the population will result in bankruptcy of post-industrial economies.
Figs: 3. Tabl.: 3. Refs: 26 titles.
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VK [519.237.8+519.244.3]:616.079.5

IopiBHsAHHS MeTOAIB PO3MOALIY cIOCTepeskeHb HAa KJIACH NMPH NPOrHO3YBaHHI HASIBHOCTI yCKJIa/HeHb
y BaxkkoxBopux / IBanuyk M.A., Mamuk L.B. // KubepHernka u cucremusiii ananus. — 2015. — Towm 51, Ne 2.
— C. 164-174.

TIpoBeneHo nopiBHAHHS KIACTEPHOTO aHAJi3y, BaJbIIBCHKOIO IOCIIJOBHOTO aHAHIII3Y, & TAKOXK BJIACHO-
r'0 METOJy MOBOPOTY CHCTEMH KOOPAMHAT JUIs PO3NOJAiTY Ha KJAaCH XBOPHX HA FOCTPHl JIeCTPYKTUBHUI NaH-
KPEaTHUT 1 MAII€HTIB 3 TOCTPHMHU NOEHAHUMH PaJ{ialliiHIMN ypaKeHHSIMH JUISl PAHHBOT JIIarHOCTHKHM HAasBHOCTI
Y HUX yCKJIaJHEHb. Y INEpIIOMY BHINAJKY HaiOiIbII e)eKTHBHUM BHABUBCS BaIbIIBCHKUN aHAII3, y Apyromy
JUISL TPAKTHYHOTO BUKOPHCTAHHS 3allPOIIOHOBAHI KJIACTEPHUI aHAJi3 METOJOM k-CepeHIX i METOx IOBOPOTY
cucremu koopauHat. Im.: 1. Tabm.: 2. bi6miorp.: 18 Ha3s.

UDC [519.237.8+519.244.3]1:616.079.5

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

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

HOBI 3ACOBU KIBEPHETHKH, NEW TOOLS IN CYBERNETICS,
THOOPMATHUKHA, OBYNCJIIOBAJIBLHOL COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS

VK 004.22+004.93'11
@opMyBaHHS BiI0OPaKyIOYMX CXOKiCTh OiHAPHUX BEKTOPIB 3 BUKOPHCTAHHAM BHIAJKOBHX OiHApHMX
npoekiuiii / Paukoscbkuii [I.A. // Kubeprernka n cuctemusi anami3. — 2015. — Tom 51, Ne 2. — C. 175-187.

3anponoHOBaHO MEPETBOPEHHS BXIIHUX AICHUX BEKTOPIB y BUXiJHI OiHAPHI BEKTOPH LUIIXOM MPOCKLi
0iHapHOIO BUITAJKOBOIO MaTpHIEto 3 eneMeHTamu {0,1} Ta moporosoro neperBopenHs. JlocmiHKeHO MIBUAKICTD
301KHOCTI PO3MOALTY KOMIOHEHTIB BEKTOPIB Iepes OiHapHU3aLiclo IO raycCOBOTO, a TaKOXK i1 3B’S30K 3 IIOMILI-
KOIO OIIIHKM KyTa MDK BXIJIHUMU BEKTOpaMH 3a OlHapM30BaHMMH BHXiTHUMH BekTopamu. [lokazaHo, 1o mnpu
BHOOpI TTapaMeTpiB MPOEKLIT, VISl AKUX JOCATAETHCS OJIU3BKICTh PO3MOUTY IO TayCCOBOTO, EKCIIEPUMEHTAIbHA
Ta aHATITHYHA MOMIJIKM Omusbki. In.: 3. TaGm.: 1. bibmiorp.: 49 Ha3B.

UDC 004.22+004.93'11
Formation of similarity-reflecting binary vectors with random binary projections / Rachkovskij D.A. //
Kibernetika i sistemny analiz. — 2015. — Vol. 51, N 2. — P. 175-187.

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