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KIBEPHETUKA CYBERNETICS

YJK 519.713.1
Bepudikanist cnemmpikaniii y mosi L BiIHOCHO TeMIopajibHHMX BJIACTHBOCTEH, SIKi He MOXKYTb OyTH cIienu-
(ikoBanumu uiero Moo / YedotapsoB A.M. // KubepHerrka u cucteMsslii anamis. — 2009. — Ne 5. — C. 3-12.

Posrmsanyro Mmeroxm Bepudikamii crenugikamniii peakTHBHHX anropuTMmiB y MoBi L. Bepudikaris
3iHCHIOETHCS BITHOCHO BIIACTHBOCTEH, mojaHux y BUrimiai Gopmyn xiaacy GR(1) Temmopansnoi noriku LTL,
i 3BOAMTBCS 10 TEpeBipkM BUKOHYBaHocTi ¢opmyn y mosi L. Im.: 1. Bibmiorp.: 8 Ha3s.

UDC 519.713.1
Verifying specifications in the language L against temporal properties non-expressible in this language /
Chebotarev A.N. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 3-12.

Verification methods for reactive algorithms specifications in the language L are considered. The verifi-
cation is performed with respect to properties expressed in the GR(1) class of the temporal logic LTL and is re-
duced to checking the satisfiability of formulas in the language L. Fig.: 1. Refs: 8 titles.

YK 519.872

YuciioBe J0CIizKeHHs] 0araTomoporoBoi cTparerii 10cTyny B MyJIbTHCEPBiCHHX §e3IpOTOBHX MepeKax
cTinbHIKoOBOro 3B’513Ky / Un Con Kim, MeuikoB A.3., [lonomapenko JI.A. // KubepHernka u cuCTEeMHBIH
aHamm3. — 2009. — Ne 5. — C. 13-24.

3anpornoHOBaHO e(EKTHBHHUN YHCIOBHI METO/l PO3PaxyHKY BEIMYMHH CTaHJAPTHHX MOKA3HHKIB SIKOCTI
00CIIyrOBYBaHHs y 0€3IPOTOBUX CTUIBHHKOBHX MEPEKax 3B’SI3KY, IO MiATPUMYIOTH 0OPOOKY BY3BKOIIOJIOCHUX
PEUOBHX MOBIJOMIICHb 1 ILIMPOKOIOJOCHHX [aHUX. JOCTYN pI3HOTHITHHX BHKJIMKIB PEryIIOEThCS Oararo-
MIOPOTOBOK0 CTPATETi€l0, SIKA IPYHTYEThCS Ha CXEMi pe3epBYBAHHS KaHAIIB JUIi TNPIOPUTETHUX BHKIIUKIB.
C¢opmynboBaHO 3aa4y BU3HAUYCHHS MHOXHMHM €()EKTUBHUX 3HAUCHB MOPOTOBHMX MApaMETPIB i 3aIIpONOHOBAHO
anroput™ ii po3s’si3ky. HaBeneHo pe3ysbTaTu YucioBux ekcrnepumenTis. Ln.: 4. Tabun.: 4. Bibmiorp.: 10 Ha3s.

UDC 519.872
Numerical investigation of a multi-threshold access strategy in multi-service cellular communication networks /
Che Soong Kim, Melikov A.Z., Ponomarenko L.A. // Kibernetika i sistemny analiz. — 2009. — N 5. —P. 13-24.

An efficient numerical method is proposed for investigating the quality of service metrics in cellular wire-
less networks. The method supports narrowband voice calls and wideband data calls. Call admission is con-
trolled by a multi-threshold strategy based on a guard channels scheme for high priority calls. A method for the
determination of the set of efficient values of threshold parameters is developed. Results of numerical experi-
ments are presented. Figs: 4. Tabl.: 4. Refs: 10 titles.

VK 519.1
Texnika caigiB y po3p’s3aHHi npo0/eMH eKBiBaJEHTHOCTI B aaredpaiuHux MoJejsix mnporpam /
MoanoByenko P.I. // KubGepnernka u cucremubid anamms. — 2009. — Ne 5. — C. 25-37.

PosrmamyTto anreOpaiuni Mojeni MOCHIIOBHUX mporpaM ©0e3 mpouexyp. /JlOCHiIKeHO IUTaHHS
3aCTOCYBAHHS TEXHIKM CIIJIB Ui PO3B’s3aHHS HPOOJEMH EKBIBaJIEHTHOCTI B TaKMX MOJENSAX. Buuiineno
MOJIEJI, 110 Ha3BaHi 3pIBHOBAXCHHUMH MIBIPYNaMH 3 JiBUM CKOPOYEHHSM, 0 SIKMX JIHCHO 3aCTOCOBHA TEXHiKa
CITiiB TpU PO3B’si3aHHI B HUX Hpobiemu exBiBajgeHTHOcTi. ln.: 3. Bibmiorp.: 9 Ha3s.

UDC 519.1
Technique of traces in solving equivalence problems in algebraic models of programs / Podlovchenko R.I.
/I Kibernetika i sistemny analiz. — 2009. — N 5. — P. 25-37.

Algebraic models of sequential programs without procedures are considered. The question of applicabi-
lity of the technique of traces to equivalence checking problems for such models is investigated. Models called
balanced left-cancellative semigroups are singled out for which the technique of traces provides an effective de-
cision procedure. Figs: 3. Refs: 9 titles.

YK 007:681.3.00
®opmyBaHHs MiHiMaJIbHUX d-cemapaTopiB y cucreMi 3ajexHocreii / Banadanos O.C. / Kubepueruka u
cucTeMHbIi aHamm3. — 2009. — Ne 5. — C. 38-50.

Buxonsguu 3 kpurepito d-cemapauil Ta anMKIiyHOCTI oprpady MoJeii, BUBEACHO HU3KY IMPABMI, SKI
JIOTIOMAralTh 3HAXOIUTH MiHiManbHI d-cemapatopu B AOI'-mogensx 3anexnocreil. IlIpaBuia 103BOJISIOTH
IPHCKOPEHO ineHTH(IKYBaTH HAsBHICTH a00 BiICYTHICTH pebep Moxemi. [Ipu npoMy mpaBuia BUKOPHCTOBYIOTH
TUIBKH 0€3yMOBHY HE3QJISKHICTH Ta YMOBHY He3allekHiCTh mnepiioro panry. CdopmyiboBaHo Bepcii
NPHITYIIEHHS Kay3aJbHOI HEOMAaHJIMBOCTI, SIKi OOIPYHTOBYIOTH 3aCTOCYBAHHs LMX INPABHJI JUIS BHBEICHHS
CKeNleTy MoJelNi 3i craTUCTHUHMX JaHuX. L. 4. Bibmiorp.: 13 Hass.

UDC 007:681.3.00

Forming minimal d-separators in a dependency system / Balabanov A.S. // Kibernetika i sistemny analiz. —
2009. — N 5. — P. 38-50.

Rules for efficiently finding minimal d-separating sets in DAG dependency models are inferred from the
criterion of d-separation and acyclic property of digraph. The rules allow one to acceleratedly identify the pres-
ence or absence of edges in a model. These rules use only unconditional independencies and conditional inde-
pendencies of rank one. Versions of the causal faithfulness assumption are formulated that justify the use of
these rules in inferring the skeleton of a model from statistical data. Figs: 4. Refs: 13 titles.
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YK 514.01
HexkJsacuyni BiacTuBocti nmpocropy auckperHux reomerpiii / I'puropesin FO.I'. // KubGepueruka u
cucreMHblit ananm3. — 2009. — Ne 5. — C. 51-59.

Po3risiHyTO HEKJIAaCH4HI MUTAaHHS, 110 BUHUKAIOTH TPH JOCIIUKEHHI NPOCTOPIB AUCKPETHUX TeOMETpiit
N (D). Ha nexaprosiii mionmui moOynoBaHO apU(@METHIHY MOJEIb THCKPETHOI EBKJIIZOBOI TeOMETpii.
Tloka3aHo, IO LI TEOMETPis 3amepedye akcioMy MHOPSIKY KIACHYHOI eBKIiIoBOI reomerpil. IloGynoBano
¢dopmyny sl BH3Ha4YeHHs KoedimieHTta acumerpii mpoctopy R (D), mo 3acHOBaHA Ha SKOCTI acHMeETpil
apudMeTHUYHHX TpadiB 3 MNOJIEHAPUYHOI0 CTPYKTYpoOro. 3a3HadeHo, mo mnodOynosaumii mpoctip N (D)
€ TPUKIAIOM HPOCTOPY, KUl 3a10BOJbHSE rinore3am b. Pumana. In.: 4. BiGmiorp.: 6 Ha3B.

UDC 514.01
Nonclassical properties of a space of discrete geometries / Grigoryan Yu.G. // Kibernetika i sistemny analiz.
— 2009. — N 5. — P. 51-59.

Non-classical issues originating in analyzing the Discrete Geometries Space :R (D) are considered. An arith-
metic model of Discrete Euclidean Geometries is constructed on the Cartesian plane. This geometry is shown to re-
ject the ordering axiom of the Classical Euclidean Geometry. A formula is constructed that allows one to determine
the asymmetry coefficient of the R (D)) space and is based on the asymmetry of arithmetic graphs having a polyhe-
dral structure. It is noted that M (D) is a space satisfying the Riemann hypotheses. Figs: 4. Refs: 6 titles.

YK 616.07
TIpouec komyHikanii B kiiniuHiil giarnocruui. Cemiornunuii niaxin / Joarononos 1.M. // Kubepuetuka u
cucteMHublii aHanmu3. — 2009. — Ne 5. — C. 60-70.

JlocnmipkeHo mpupoay 3HaKy, Woro (yHKIi, OCOOIMBOCTI 3HAKIB CHUTyalil B KIIHIYHIA AiarHOCTHII,
a TAKOX PIi3HI aCMEeKTH TPAHCIEPCOHANBHOI KOMYHIKaIii. Po3risHyTo 00 €KTHBHI O3HAKH—3HAKH, CUMIITOMH, iX
CIIOBECHI TO3HAYEHHs, HEOOXimHI i1 MEepeBeACHHs MIarHOCTHYHOI iH(opMmarii 3 piBHSI CHUTHATIB Ha PiBEHb
[OBITOMJICHHSI LIUISIXOM BUOKPEMJICHHSI CEHCY B mporieci iX pozyminnst. ln.: 2. Tabm.: 1. Bi6miorp.: 17 Ha3s.

UDC 616.07
Communication process in clinical diagnostics: The semiotic approach / Dolgopolov I.N. // Kibernetika i
sistemny analiz. — 2009. — N 5. — P. 60-70.

The nature of a sign, its functions, distinctive features of a sign situation in clinical diagnostics, and also vari-
ous aspects of transpersonal communications are investigated. Objective attributes such as signs, symptoms, and
their verbal denotations are considered that are necessary to translate diagnostic information from the level of signals
to the level of a message by extraction their meaning during their understanding. Figs: 2. Tabl.: 1. Refs: 17 titles.

CUCTEMHHUI AHAJII3 SYSTEMS ANALYSIS

YJK 519.8
Knacundikanis npuknagnux meroais komoinatopHoi ontumizauii / Ceprienxo 1.B., I'yasanubkuii JI.O.,
Cipenxo C.I. // KuGeprernka u cucrtemusiii anamusz. — 2009. — Ne 5. — C. 71-83.

Po3risiHyTO HalOiIbII PO3MNOBCIO/UKEHI MIAXOAM 10 CTBOPEHHS NPHKIAJHUX METOIIB KOMOIHATOPHOI
onTuMizalii. 3ampoONOHOBAHO pPsJi XapaKTEPUCTHK Ta KPHUTEPIiB, 3a SKUMH 3IHCHIOETBCS KiacuQikaiis
HaOJIMOKEHUX aJrOpuTMIB. Bukiazena kinacu@ikaiis € pPO3BHUTKOM JOCHIDKEHb Yy Taily3i KOMOIHATOpHOT
onTuUMizanii Ta I03BOJISIE BUALIATU KIIOYOBI KOMIIOHEHTH OOYHCIIIOBAIIBHUX CXEM, LI0 BUKOPHCTOBYIOTHCS SIK
IHCTpyMeHTapiii py o0y 10BI HOBUX e(pEeKTHBHUX TiOPUIHNX MeTaeBpUCTHK. [in.: 2. Bibmiorp.: 74 Ha3BH.

UDC 519.8
Classification of applied methods for combinatorial optimization / Sergienko 1.V., Hulianytskyi L.F.,
Sirenko S.I. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 71-83.

This paper reviews mostly used approaches to the development of applied combinatorial optimization
methods. A number of characteristics and criteria are proposed that underlie the classification of approximate
algorithms. The classification is an elaboration of previous investigations in the field of combinatorial optimiza-
tion and allows one to determine key components of computational schemes used in constructing efficient hy-
brid metaheuristics. Figs: 2. Refs: 74 titles.

Y]IK 504.052
B3aeMo03B’30K BeIMKHX KOHAPATHLEBCHLKUX HUKJIIB i CHCTeMHHX CBiTOBHX KOHQUIKTIB / 3rypos-
ceknii M.3. // KuGeprernka u cucreMublii anamus. — 2009. — Ne 5. — C. 84-92.

Ha 0CHOBI €BOMIOIIHOTO PO3BUTKY IMBLI3ALIT SK LIICHOTO MPOIIECY, 10 BU3HAYAETHCS TAPMOHIHHOIO
B33a€EMOJIIEI0 MOT0 CKJIAJ0BHX, IPOBEICHO MOPIBHSAHHS 3aKOHOMIPHOCTEH mepediry MociiJJOBHOCTI BEIMKUX
KOH/IPATHEBCHKUX LHKIIB PO3BUTKY CBITOBOI E€KOHOMIKM 1 C-XBHJIb CHCTEMHHX CBITOBHX KOH(IIKTIB Ta
3po0ieHo crpoly CIpOrHO3yBaTH Mepedir mux nepiognunux mpoueciB y XXI cTomiTri 3a I0MOMOror
Metpu4HOro mixxony. lm.: 3. Ta6m.: 4. Bi6miorp.: 9 Hass.

UDC 504.052
Interrelation between great Kondratiev cycles and system world conflicts / Zgurovsky M.Z. // Kibernetika
i sistemny analiz. — 2009. — N 5. — P. 84-92.

Based on the consideration of evolutionary development of a civilization as a holistic process determined
by a harmonious interaction of its components, regularities of great Kondratiev cycles of development of the
world economy and C-waves of system world conflicts are compared and an attempt is made to predict these in-
terconnected processes in the XXIth century using the metric approach. Figs: 3. Tabl.: 4. Refs: 9 titles.
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VK 519:234:24:85
IIpo edexrTuBHicTh MeToliB KiIacupikauii, mo 0Oa3yrThes Ha MiHimizanii emnipmyHoro pusuky /
Hopkin B.I., Kaiizep M.A. / Kubepuernka n cucremusii anamms3. — 2009. — Ne 5. — C. 93-105.

3amauy OinapHoi kiacubikamii 3BefeHO a0 MiHIMI3alii OmykianxX (YHKUIOHATIB PEryssipU30BaHOrO
EMIIIPHYHOTO PU3HKY Yy PENpOAYyKTHBHOMY TIiIb0epToBOMy Ipoctopi. Po3B’s30k 1€l 3amaui nrykaetbest
y BUIIIAI JIiHINHOI KOMOiHALIT sIepHUX OMOPHUX (yHKMiN (METOJ OIOpHUX BekTopiB Bamnuka). Otpumano
OLIIHKM PU3UKY MOMHIKOBOI Kiacudikauii sk (QyHKuii 00’eMy HaBuaabHOI BHOIPKM Ta IHIIMX MapameTpiB
mozeni. biomiorp.: 33 Ha3Bu.

UDC 519:234:24:85
On the efficiency of classification methods based on empirical risk minimization / Norkin V.IL.,
Keyzer M.A. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 93-105.

A binary classification problem is reduced to the minimization of convex regularized empirical risk
functionals in a reproducing kernel Hilbert space. The solution is searched for in the form of a finite linear combina-
tion of kernel support functions (support vector machines of Vapnik). Risk estimates for a misclassification as
a function of a training sample volume and other model parameters are obtained. Refs: 33 titles.

YK 519.21
IIpo craTucTHyHe oUiHIOBaHHS JorapudmiyHoi moxigHoi Mipu B riis6eproBomy npocropi / Hagapas E.A.,
Coxamse I''A., Hlaramsini A.Jl. / Kubepueruka u cucremubiii anamus. — 2009. — Ne 5. — C. 106—-110.

PosrisiHyTO 3ajady OLIHIOBAaHHS JIOrapu(MIiYHOI MOXixHOI Mip y TUIBOEPTOBOMY HPOCTOpPI B CTATH-
CTUYHOMY aHaNi3i 3a HE3aICKHUMH CIOCTepeKeHHSAMH. LI OIIHKM MaroTh BeIHMKE 3HAUCHHS, TOMY IIO
B HECKIHYCHHOBHMIPHOMY NPOCTOpPI BiACYTHiN aHajor teopemu [ nuBenka—Kamemti. 3a 10moMororw Metomy
HeNnapaMeTPUYHOT0 OLIHIOBAaHHS PO3IJISIHYTa 3ajlaya 4YacTKOBO PO3B’s3aHa Ul CKiHYEHHOBUMIPHOTO 1 He-
CKiHYEeHHOBHMIpHOTO mpocTopiB. bibmiorp.: 8 Hase.

UDC 519.21
On statistical estimation of the logarithmic derivative of a measure in a Hilbert space / Nadaraya E.A.,
Sokhadze G.A., Shatashvili A.D. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 106-110.

The problem of estimation of the logarithmic derivative of measures is considered in a Hilbert space in
the framework of statistical data analysis based on independent observations. The estimates obtained are of
great importance since analogues of the Glivenko—Kapelli theorem are absent in an infinite-dimensional space.
Applying the nonparametric estimation method, the problem stated is partially solved for finite-dimensional and
infinite-dimensional spaces. Refs: 8 titles.

YK 519.685.3

KonTeiinepni 3acodn kiacTepmsanii Ta knacudikauii curnanis / [Kupuuenko M.®.], Kopmox O.C.,
KpuBonoc FO.I'. // KuGepHernka u cuctemublii aHanmu3. — 2009. — Ne 5. — C. 111-118.

Konreiinepni 3acobu kimactepusanii Ta kinacugikail CUTHATIB 3aCTOCOBYIOTHCSI IPU CHHTE31 CHCTEM
posmizHaBaHHA 00pa3iB. BuKOpHCTaHHS BIACTHBOCTEH ICEBIOOOEPHEHUX ONEpaliid Ta eNiNncoilalbHUX
KOHTEiHepiB 03BoJsie cOpMyBaTH 3pyUHi Ui BUKOPHCTAHHS NpaBuia Kiacubikalii CUrHamiB B cHCTEMax
posmizHaBanHs oOpasis. In.: 1. Bibmiorp.: 7 Ha3zs.

UDC 519.685.3
Container methods of clustering and classification of signals / [Kirichenko N.F.|, Korlyuk A.S.,
Kryvonos Yu.G. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 111-118.

Container methods of clustering and classification of signals are used in synthesizing pattern recognition
systems. The use of properties of pseudoreverse operations and generalized ellipsoidal containers allows one to
form signal classification rules suitable in pattern recognition systems. Fig.: 1. Refs: 7 titles.

VK 517.9, 504.052

TlepioqnyHi po3B’A3Ku IS KJIAcy HeliHiliHUX eBo/oniiiHUX pPiBHAHB rinepdoJiunoro Tuny / Kacesanos I1.O.,

3agosinuyk H.B., flcincbkuii B.B. // Kubepueruka n cucremubiii anamms. — 2009. — Ne 5. — C. 118-128.
KOHCTPYKTHBHO OOIPYHTOBAHO iCHYBaHHS IIEPIOJHMIHIX PO3B’SA3KIB IS KJIacy HETiHIMHUX eBOITIOIIHHIX

piBHAHB TinepOomiyHoro tuiy. OpepKaHO HOBI ampiopHi OLIHKM. PO3MISHYTO NMpUKIaAM, IO LTHOCTPYIOTh
pesynbTati podoTu. bibmiorp.: 22 HasBu.

UDC 517.9, 504.052
Periodic solutions for a class of nonlinear hyperbolic evolution equations / Kasyanov P.O., Zadoyan-
chuk N.V., Yasinsky V.V. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 118-128.

The existence of periodic solutions is constructively grounded for a class of nonlinear hyperbolic evolution
equations. A priori estimations are obtained. Examples illustrating the presented results are given. Refs: 22 titles.

YK 519.85
Momudikanis MeTony KOMOIHATOPHOIO BiACiKaHHSI B 3ajJayax ONTUMi3auii HA BEPIIMHHO PO3TALIOBAHMX
MHOkuHAX / Emens 0.0., Emenp €.M. // KubepHernka u cucteMuslii anamm3. — 2009. — Ne 5. — C. 129-136.

PosrnsiHyTo Moamdikanico MeToay KOMOIHATOPHOTO BiJCIKAHHS JJs ONTUMI3alil Ha BEPUIMHHO
PO3TALIOBAHMX MHOXHHAX, SKHIl JIO3BOJISIE NPALIOBATH 3 BUPOJUKEHMMH DIllIEHHAMH JIONOMIKHHMX 3aj1ad.
OOrpyHTOBAaHO BUIJISIJ HEPIiBHOCTI—BiAcCikaHHA. HaBeieHO 1TIOCTpaTHBHMI NPUKIIA] 3aCTOCYBAHHS METOJLY.
Ta6mn.: 2. Bibumiorp.: 28 Ha3zs.
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UDC 519.85
A modification of the method of combinatorial cutting in optimization problems over vertex-located sets /
Yemets O.A., Yemets Ye.M. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 129-136.

A modification of the method combinatorial cutting for optimization over vertex-located sets is considered.
The modification allows working with degenerated decisions of auxiliary problems. The type of an inequality-cut-
ting is grounded. An illustrative example of application of the method is given. Tabl.: 2. Refs: 28 titles.

YK 517.977.58
Jlo po3p’s3aHHSA 3a/a4 KepyBaHHsl Ha iMIY/JbCHUX i XeBicaiiliBcbKHX Kiacax kepyroumux (yHkuii /
Aiina-3age K.P. / KubGeprernka n cucremusiii anamms. — 2009. — Ne 5. — C. 137-145.

Jlocnimkeno 3aqadi ONTUMAJIbHOTO KEPyBaHHS Ha IMITYJIbCHHMX 1 XEBICAHIIBCBKHMX KJIacaX KepPyHUHX
¢dynkuiin. Otpumano Gopmynu uid rpajieHTa GyHKIIOHANA SK 332 BEIMYMHOIO, TaK 1, 10 OUIBII BaXIIHBO, 32
4acoM MOYaTKy IXHBOrO BIUIMBY. (POpPMyIM JI03BOJSIOTH BHKOPUCTOBYBATH METOAM CKiHYEHHOBUMIPHOI
oInTHUMI3aLii MepIIOro MOPSAKY IS PO3B’si3aHHS PO3MVIIHYTHX 3axad. HaBeneHO pe3ysbTaTd eKCIIePHMEHTIB.
In.: 1. Tabn.: 5. Bi6miorp.: 10 Ha3s.

UDC 517.977.58
To the solution of control problems over impulse and Heaviside classes of control functions /
Aida-zade K.R. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 137-145.

Optimal control problems over impulse and Heaviside classes of control functions are investigated. Formulas
are obtained for the target functional gradient with respect to the quantity and, what is more important, to the time of
the beginning of an impact. The formulas allow one to use first-order finite-dimensional optimization methods for
solving mentioned problems. Results of numerical experiments are presented. Fig.: 1. Tabl.: 5. Refs: 10 titles.

VIK 519.6
TeopeMu HAOIMIKEHHSI ONIEPATOPHUX EKCIOHEHTH i Kocunyca / Maiiko H.B., PsigiueB B.JI. / Kubepuetuka
u cucreMHbl anamu3. — 2009. — Ne 5. — C. 145-152.

OTpUMaHO 1 JOCIHI/UKEHO IHTErpajbHy OIHKY IOXMOKM HAOJMKEHHS ONEepaTOpPHOi EKCHOHEHTH Ta
JIOBEJICHO i1 HEIOKpaIllyBaHICTh BIJHOCHO MOPSIKY, @ TAaKOX YCTAaHOBJICHO IJIAJKICTh MOYAaTKOBOIO BEKTOpa
B TepMiHaX MOPSAKY TOYHOCTI MeToxy mnepeTBopeHHs Kemi Uil HaOIMKEHHS ONEpPaTOPHUX EKCIIOHEHTH i
kocuHyca. bibmiorp.: 6 Haszs.

UDC 519.6
Approximation theorems for operator exponential and cosine functions / Maiko N.V., Ryabichev V.L. //
Kibernetika i sistemny analiz. — 2009. — N 5. — P. 145-152.

An integral approximation error estimate is obtained for an operator exponent, and its unimprovability
with respect to order is investigated. The smoothness of the initial vector in terms of the order of accuracy of the
Cayley transform method is substantiated for approximations of operator exponential and cosine functions.
Refs: 6 titles.

VIK 519.67
AJITOPUTM  PO3B’SI3KY AMCKpeTHOI MiHiMakcHOI 3axadyi po3mimeHHss Jxkepea (ismunoro moas /
SIpemuyk C.I, Bypaa P.B., Marymenko C.C. // Knbepretnxa n cucremusiii anamms. — 2009. — Ne 5. —
C. 153-163.

PosrisHyTO 33129y ONTHMI3aMil PO3MIIIEHHS Jukepen (i3ndHOro 1ot Ha (ikcoBaHi mocaakoBi Micis. Ha
KOXKHE IT0CAJIKOBE MiCIle HEOOXIHO MOCTaBUTH OJHE JDKEPEIIo, KOXKHE JHKepero — Ha OJIHe Iocaakose micue. Ha
PO3MIIIECHHST TaKOXK HAKIAJCHO YMOBY HEIEPETHHY JUKEPEl Ta HEBHUXOMY IX 3a Mexki 001acTi po3MIILCHHSL
Kpurepiii sikocTi po3MillIeHHsI ONMCYEThCs (DYHKIIE MAaKCUMyMy 3HAueHb (Di3MYHOTO IOJIS B 3aJIAHUX TOYKAX
o0iacTi. 3amporOHOBAHO AITOPUTM PO3B’S3aHHS L€l 3axadvi, MOOYIOBaHMI 3 BHKOPHCTAHHSM METOMY MOTEH-
mianiB. 3HaiIeHO OLIHKHM edeKTHBHOCTI iforo podoru. Tabm.: 6. bibmiorp.: 8 Hass.

UDC 519.67
Algorithm for solution of the discrete minimax problem of disposition of physical field sources /
Yaremchuk S.I., Burda P.V., Matuschenko S.S. // Kibernetika i sistemny analiz. — 2009. — N 5. —
P. 153-163.

The problem of optimization of disposition of physical field sources into fixed settle places is considered.
It’s required to place one source into each fixed place, and each source should be placed into one fixed place.
A disposition should also satisfy the conditions of nonintersection of sources and their location only within the
disposition area. The criterion of quality of a disposition is specified by the maximum of a function of physical
field values at specified points of the area. An algorithm formulated with the use of the potential method is pro-
posed for solution of this problem. Estimations of effectiveness are obtained. Tabl.: 6. Refs: 8 titles.

YK 330.115
MopeaioBaHHS y3arajibHEHOT0 €KOJI0r0-eKOHOMIUHOro MiKraiay3eBoro Oajancy i3 3ami3HeHHsAM /
Boiiuyk M.B., llImypurina H.M. // Kubepuernka u cucremuslit ananus. — 2009. — Ne 5. — C. 164-174.

Jlnist craTu4HOI y3araabHEHOT MOJIeNi MiXKrasry3eBOro OajnaHcy i3 3ami3HeHHSIM 3 ypaxyBaHHSM KOHTPOJIIO
HaJl 3a0pyJHEHHSAM 3HANICHO PO3B’A30K, NMPUYOMY ONTHUMAaJbHA TPAEKTOPis — KyCKOBO-IudepeHuiiioBaHa
¢byskuis Ha [#,, 7], a onTHMaibHE KepyBaHHi — KyCKOBO-HeHepepBHa (yHKIis Ha Biapisky [f,,7].
Pospobmieno anroputM po3p’s3aHHA 3ajadi 1 HaBEAGHO PE3yJbTaTH YHCEIbHOro MojemoBanHsa. Tabm.: 1.
bibmiorp.: 4 Ha3Bu.
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UDC 330.115
Modelling a generalized ecological-economic interindustry balance with delay / Boichuk M.V.,
Shmurygina N.M. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 164-174.

For a generalized static model of interindustry balance, a solution is found with allowance for the con-
tamination control with delay; the optimum trajectory is specified by a piecewise-differentiable function over
[t,, T'], and the optimum management is described by a piecewise-continuous function over a segment [#,, 7] .
An algorithm for solution of the problem is developed and the results of computational modeling are presented.
Tabl.: 1. Refs: 4 titles.

VK 519.21
®aykTyanii mpoueaypu croxacTu4yHoi ampoxkcumanii 3 audysiiinum 30ypennsm / Cemeniok C.A. //
Kubepreruka u cucremublii anammusz. — 2009. — Ne 5. — C. 175-179.

PO3MISIHYTO BHIAJ0K IPOLEAYPH CTOXACTUYHOI ampokcumanii 3 (yHKI€r perpecii, CHHIYISIPHO
30ypeHoi 3a mapameTpom cepii. I'paHuyHuii mpouec Bianosizae (uiyKTyarii Nnpoueaypu CTOXaCTHYHOL
anpokcuMarii B OKOJNI TOYKM pPiBHOBAarW, mnoOyaoBaHO ioro rexeparop. Hasemeno po3s’si3ok mpobnemu
CHHTYJISIPHOTO 30ypeHHs 111 aCHMIITOMATHYHOTO IPE/ICTABICHHS TeHepaTopa PO3MINPEHOro MPOLECY MapKOB-
CBHKOTrO BigHOBICHHS. OTpUMaHHN Pe3ysIbTaT JO3BOJISIE PO3IIMPHUTH MOMIMBOCTI BUBUCHHS aCHMIITOMATHYHOT
MOBEIHKH caMoi mpouexypu. bibmiorp.: 4 Ha3BH.

UDC 519.21
Fluctuations of a stochastic approximation procedure with diffusion perturbation / Semenyuk S.A. //
Kibernetika i sistemny analiz. — 2009. — N 5. — P. 175-179.

A stochastic approximation procedure with a singularly perturbed regression function is considered. The
form of the limit process is obtained that corresponds to the fluctuation of the stochastic approximation proce-
dure in the neighborhood of the equilibrium point. A generator for the limit process is also constructed. The so-
lution of the singular perturbation problem is given for the asymptotic representation of the generator of
a Markov renewal process. The results obtained allow one to extend the possibilities of investigation of the as-
ymptotic behavior of the procedure itself. Refs: 4 titles.

HOBI 3ACObU KIBEPHETHUKHWU, . NEW TOOLS IN CYBERNETICS, COM-
TH®OPMATHUKH, OBYUCITIOBAJIBHOI PUTER SCIENCE, AND SYSTEM ANALYSIS
TEXHIKHW I CUCTEMHOI'O AHAJII3Y

YK 681.234

Onrumizanis cxemu apromara Mypa, mo peaaisyerbess B 6asuci IIJIIC / Bapkaiaos 0.0., Tura-
penxo JLO., Ioaono C.O. / Kubeprnernka n cucremusiii anamms. — 2009. — Ne 5. — C. 180-186.

3anpoIoHOBaHO METOJ| ONTHMi3alii amapaTypHHX BUTpaT B JIOTiuHiId cxemi aBToMara Mypa, mIo
peainisyerbest B 6azuci ITJIIC. Metox 103BOJIsIE BUKOPHUCTOBYBATH IEKUIbKA JDKEPEN KOAIB KIJIACIB IICEBIO-
CKBIBAJICHTHUX CTaHIB 3aBJASKM 3HAYHOMY KOedilieHTy 00 €THaHHS 3a BXOJOM Yy MAaKpPOOCEPEIKH Ipo-
rpaMOBaHOi MaTpUyHOI JOTiku. [Ipy BUKOPUCTaHHI 3aIIPONIOHOBAHOTO METO/y BHHHUKAE I1'SITh HOBUX MOJIEINEH
cxemu aBToMaTa Mypa. 3amporoHOBAaHO METOJ CHHTE3y MOJEN 3 TPbOMa JUKEPEaMH KOJiB, HABEICHO
npukian oro BukopucraHus. Im.: 5. Ta6m.: 3. Bibmiorp.: 9 Hass.

UDC 681.234
Optimization of a logic circuit implementing a Moore FSM in CPLDs / Barkalov A.A., Titarenko L.A.,
Tsololo S.A. // Kibernetika i sistemny analiz. — 2009. — N 5. — P. 180-186.

A method is proposed for optimization of hardware expenditures for the implementation of Moore FSMs
in CPLDs. The method lies in using several sources of codes of classes of pseudo-equivalent states, which is
possible owing to a wide fan-in of PAL macrocells. The proposed method generates five new circuit models of
a Moore FSM. The method of synthesis of a model with three sources of codes is proposed, and an example of
its application is presented. Figs: 5. Tabl.: 3. Refs: 9 titles.
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