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VK 004.93.12
IpenukTnBHAs cucreMa HaGopa TekcTa i ykpauHckoro sisbika / FO.I'. Kpusonoc, 10.B. Kpak,
A.B. Bapmak, P.A. Barpuii // Kubepnernka u cucremusni anamm3. 2017. Tom 53, Ne 4. C. 3-11.

In.: 6. Tabn. 2. bibmiorp.: 8 Ha3s.

AnHoTanus. VccienoBana HHTEIUICKTyJIN3aLMsl BBOJA HHGOPMALMU C OMOIIBIO CHCTEMbBI YCKOPEHHO-
IO BBOJA TEKCTa B IU(POBBIC YCTPOICTBA B LEJISX HMOCTPOCHUS MOJEIH KOPITyca PasrOBOPHOTO YKPAHHCKOTO
SI3bIKA M CHCTEMBI Habopa TeKcTa, Oasupylomelics Ha 9Toi Mogenu. Takast cucteMa HCIOIb3yeT MEHbIIEe KOIU-
YeCTBO KOMAHJ Ul BBOAAa OyKB U IIPOTHO3UPYET BAPHUAHTHI CIIOB, OCHOBLIBASCH HAa JAHHBIX KOPIyca CIOB U
CIIOBOCOUETaHUH A7 OOLIeHHs. DKCIIEPUMEHTAIbHO MOKAa3aHO, YTO AJI1 MOCTPOSHHOIO KOPIyca JOCTATOYHO
5((eKTUBEeH BBOJ TEKCTa C IOMOIIBIO YETBIPEX M IIECTH KIIABHII-KOMAH]I.

KiioueBble cJ10Ba: anbTepHATUBHAS KOMMYHHKAIHS, ()OPMUPOBAHIE KOPITyca CIIOB, N-rpaMMBI, IPOTHO3UPOBAHHUE.

InTesnekTyasibHa cucremMa HaGopy Tekery s ykpaincbkoi moBu / FO.I'. Kpusonoc, 1O.B. Kpak,
O.B. Bapmak, P.O. Barpiii // Kibepuernka ta cucremnuii anamis. 2017. Tom 53, Ne 4. C. 3-11.

AHoTauis. J{ociiDKeHo IHTeNIeKTyasi3allito BBeACHHs iH(pOopMallii 3a J0IOMOT0K CHCTEMH TIPHCKOPEHO-
IO BBEJICHHS TEKCTY B IIU(POBI IIPUCTPOI 3 METOI0 MOOYLOBU MO KOPIyCy PO3MOBHOI YKpaiHCEKOI MOBH Ta
cucTeMu Habopy TEKCTy, sika 0a3yeThes Ha 1iil Mojeni. Taka cucTeMa BUKOPHUCTOBY€E MEHIIY KillbKiCTh KOMaH]T
JUIs BBEJICHHs OYKB Ta IPOTHO3Y€ BapiaHTH CIIiB, 0Aa3yIOYHCh HA JAHUX KOPIYCY CIIB Ta CJIOBOCIIOIYYEHb IS
criKyBaHHs. EKCIIepUMEHTANIbHO MOKa3aHo, IO Ul 00YI0BaHOTO KOPITYCY AOCTaTHBO G(EKTUBHUM € BBE-
JICHHSI TEKCTy 3a JOIIOMOIOI0 YOTHPHOX Ta INECTH KJIABIII-KOMAHI.

Kurodosi cioBa: ambTepHaTHBHA KOMYyHIKallis, (JOPMyBaHHS KOpIyCy CIiB, N-rpaMu, IPOTHO3YBaHHS.

Predictive text typing system for the Ukrainian language / Iu.G. Kryvonos, Iu.V. Krak, O.V. Barmak,
R.O. Bagriy // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 3—-11.

Abstract. The paper investigated intellectualization of text input by a predictive text input system in
order to construct a model of the corps of spoken Ukrainian language and text typing system based on this
model. This system uses fewer instructions to input letters and predicts versions of words based on the corpus
of words and phrases for communication. It is shown experimentally that text input using 4 and 6 command
keys is very efficient for the constructed corps.

Keywords: alternative communication, formation of the corpus of words, N-grams, prediction.

VK 004.318
Hoocdepnasi napagurmMa pasBuTHsI HAYKH U HCKYCCTBeHHBIH uHTeLIeKT / A.B. Ilanarun, A.®. Kypraes,
A.M. llleBuyenko // KubGepnernka u cucremuslid anaimms. 2017. Tom 53, Ne 4. C. 12-21.

In.: 5. Ta6n. 0. Bibmiorp.: 11 Ha3s.

AnHoTanus. PaccMOTpeHbI IUCHUIDIMHAPHASA, TPAHCAUCIUIUINHAPHAS U HOOochepHas mapajurMbl pa3BH-
THs HayKH, €CTECTBEHHO-HAy4Has KapTuHa Mupa. OmucaHa poib HayKu, ee HH()OPMAIMOHHO-TEXHOIOTHIECKOH
COCTaBJISIOIIEH, HCKYCCTBEHHOTO MHTEIIIEKTA B 3BOJIIOLMU COBPEMEHHOT0 00IIecTBa M HOOC(eporeHesa B LEJIoM.
O060cHOBaHBI ¥ CHOPMYIHPOBAHBI OCHOBHBIC NMPHHIMIIBI COBPEMEHHOH MapaJurMbl HAYKH, CYIIHOCTh KOTOPBIX
COCTOHT B 2(()eKTHBHOM COUYETAHMH NPoOIeM Io3HaHus [Ipupons! n HBoonUK O0IEecTBa B Mpeieiax TPaHC-
JUCHUIUIMHAPHOH MapaaurMbL.

KiroueBbie ciioBa: JUCHUIUIMHApHAasA U TpaHCAUCUUIUIMHAPHAA MapaaurMsl, Hooc@eporel—[e?., €CTCCTBCHHO-Ha-
Y4Has KapThuHa Mupa, I/IHCbOpMaLII/IOHHO—TeXHOHOI‘H‘{GCKI/Iﬁ IOJIX0/1, OHTOJIOTUYCCKHI WHXUHUPHUHT, 3Ha-
HUC-OPUCHTUPOBAHHBIE CUCTEMBI, I/ICKyCCTBeHHHﬁ HUHTCJUICKT.

Hoocdepna napagurma po3BUTKY Hayku Ta wmrTy4yHuii iHtesekt / O.B. IManarin, O.II. Kypraes,
A.L. IleByenko // Kibepuetuka Ta cucremuuii anamiz. 2017. Tom 53, Ne 4. C. 12-21.

AwHoTanisi. Po3riissHyTO IMCHHUILTIHAPHY, TPAHCIUCIMILTIHAPHY Ta HOOC(EpHY MapaaurMu po3BUTKY HAyKH,
MIPUPOAHUYO-HAYKOBY KapTuUHY CBiTy. OnmcaHno posib Hayku, ii iH(OpMAIiiHO-TEXHOIOTTYHOI CKIJIA/I0BOT, ITYY-
HOTO IHTENIEKTY B €BOJIOLi Cy4aCHOTO CyCHiNbCTBA i Hooc(eporenesy B wijomy. OGIpyHTOBAHO Ta chOPMYIIbO-
BAHO OCHOBHI HNPHHIMIINA Cy4acHOI MapaJurMu HayKH, CYTHICTb SIKHX MOJISIra€ B e()EKTUBHOMY IIO€IHAHHI IIPO-
Onem mi3HaHHs Ilpupomu i eBONIONIT CyCHUIBCTBA B MEXaX TPAHCIUCLUIUIIHAPHOI MapajirMH.

KirouoBi ciioBa: juciuIuliHapHa Ta TPAHCIUCLMILIIHAPHA MapaurMy, HOOC(EeporeHes, MPUPOIHUYO-HAYKOBA
kaptuna CBity, iHpOpMaLIHHO-TEXHONOTTYHMI MiAXi, OHTONOTTYHMI IHKUHIPUHT, 3HAHHS-OPIEHTOBAHI CHCTEMH,
IITYYHUH 1HTENEKT.
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The noosphere paradigm of the development of science and artificial intelligence / A.V. Palagin,
A.F. Kurgaev, A.l. Shevchenko // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 12-21.

Abstract. The paper overviews the disciplinary, transdisciplinary, and noosphere paradigms of the
development of science, the scientific conception of the World. The role of science, its
information-technological component, the role of artificial intelligence in the evolution of modern society and
of noospherogenesis as a whole are described. The basic concepts of the modern paradigm of science are
validated and introduced. The essence of these concepts is efficient combining of the problems of cognition of
the Nature and evolution of the society in terms of the transdisciplinary paradigm.

Keywords: disciplinary and transdisciplinary paradigms, noospherogenesis, scientific concept of the World,
information technology approach, ontological engineering, knowledge-based systems, artificial intelligence.

VK 519.713.1

HexoTopble NOAMHO:KECTBA MOHAJM4YecKoOl JOrMuku mnepsoro mopsiika (MFO), ucnosb3dyemble s
cnenupukanuu U cuHTe3a X-aBToMarToB / A.H. YeGorapeB // KuGepHernka u cucreMHblid anamu3. 2017.
Tom 53, Ne 4. C. 22-36.

In.: 5. Tab6n. 0. Bi6umiorp.: 14 Ha3zs.

Annorauus. Paccmorpenst 1Ba pparmenra, LP u LF, noruku nepBoro nopsijika ¢ OrpaHUueHHBIMH KBaH-
TOpaMH, HCHOJIb3yeMble Ul cHeluUKanuy TpaHncapiocepoB. Jloruka LP mo3Bonser XxapakTepu30BaTh TEKyIIee
MOBEJICHHE CHCTEMbI Ha OCHOBE €€ I0BeIeHHs B mporwioM, a LF — na ocHoBe nosenenus B 6yymem. Ompene-
JICHBI JIBA BUJIa CEMAHTHK JUIS 3TUX JIOTUK M HCCIIEJOBAHBI CBOWCTBA CIICLU(HUIMPYEMBIX B HUX aBTOMATOB.

KiroueBble ¢/10Ba: JIOTUKH IEPBOTO MOPsAKA, (hOPMyIBI HPOIIEIIEr0 BpeMeHH, (hopMyJIbl OyIyIero BpeMeHH,
ABTOMATHAsl CEMAHTHKA, CHMMETPUUHBIC (OPMYIIBL.

Jleski miAMHOXKMHH MOHAJAM4HOI Jorikm mnepmoro mnopsiaky (MFO), mo BHKOPHCTOBYIOTbCS JIJIsi
cnenudikamii i cuHTe3y X-aBTomartiB / A.M. Yeborapbos // Kibeprernka Ta cucremuuii anamiz. 2017.
Tom 53, Ne 4. C. 22-36.

Amnotanis. Posrisiyto nBa ¢parmenty, LP i LF, sorik mepmoro npsaxy 3 oOMe:KEHHMH KBaHTOPaMH,
SIKI BUKOPHCTOBYIOThCS 11l crienmdikanii Tpanca’tocepis. Jlorika LP 1o3Bosnsie XapakTepusyBaTu MOTOUHY HO-
BEIIHKY CUCTEMHU Ha OCHOBI i MUHYJ101 moBezinku, a LF — Ha ocHOBI Maii0yTHBOI noBeninku. BusznaueHo nsa
BUIM CEMAHTHK UIS LHX JIOTIK Ta OCTIIKCHO BIACTUBOCTI aBTOMATIB, IO B HUX CHCHU(IKYIOTHCI.

Ku1rouoBi c10Ba: 10TiKH HEpHIOro NOpsAKy, GopMyIu MHHYIJIOTO 4acy, popMyIn MaiOyTHEOTO 4acy, aBTOMAT-
Ha CEMaHTHKa, CUMETpHYHi (opmyiu.

Some subsets of monadic first order logic (MFO) used for specification and synthesis of Z-automata /
A.N. Chebotarev // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 22-36.

Abstract. Two fragments, LP and LF, of first-order logic with bounded quantifiers used for specification
of transducers are considered. Fragment LP enables the current behaviour of a system to be characterized on the
basis of its past behaviour, and LF relies on the future behaviour. Two kinds of semantics are defined for logics
LP and LF, and the properties of automata specified in these logics are investigated.

Keywords: first order logics, past formulas, future formulas, automatic semantics, symmetric formulas.

VK 519.686.2
ATpuOYTHbIE TPAH3MIIMOHHbIE CHCTEMBI CO CKPBLITHIMU nepexoaamu / B.B. CkobeseB / Kubepueruka u
cucreMublid ananms. 2017. Tom 53, Ne 4. C. 37-49.

In.: 0. Taba. 0. bibmiorp.: 9 Ha3s.

AnHoTanus. B paGore coepiKUTCsl TEOPETHKO-MHOXKECTBEHHBIH aHAIN3 CTPYKTYpPBI aTpUOYTHBIX TPaH-
3UIMOHHBIX CHCTEM CO CKPBITBIMH HEPEXOJaMH B MPEIIIOI0KEHHH, YTO MHOXKECTBO JTOOIPEASISIEMBIX COCTOSI-
HHHI 3a()HIKCHPOBAHO U HE U3MEHSCT CTPYKTYpPhI CHCTEMBI. ViceneoBanbI cydan, KOra MPHOPHTETHI CKPBITBIX
U JOCTYNHBIX ACHCTBHI COBHANAIOT JIHOO MPUOPUTET CKPBITHIX ACHCTBHUI BBIIIE, YeM HPHOPUTET JOCTYIHBIX
JieiicTBUI. B TepMUHAX CHCTEM C BBIIEICHHBIMU HAYaIbHBIMU U (PUHATIBHBIMU COCTOSHUSMHU OIpPEIeTIeHbI H 0Xa-
PAKTEpH30BaHbI KJIACCHI I0ITyCTUMBIX, 0€30ITaCHBIX U KOPPEKTHBIX cucTeM. [locTpoena anredpa Takux CHCTEM.

KioueBble cj10Ba: aTpuOyTHBIC TPAH3UIHOHHBIC CHCTEMBI, CKPBITBIC MEPEXOJbI, JOMYCTHMOCTS,
6€30MacHOCTh M KOPPEKTHOCTh CHCTEM.

ATpuOyTHi Tpam3uuiiini cucremu 3 npuxoBanumu nepexoaamu / B.B. Ckobenes // Kibepueruka Ta
cucremuuii anamis. 2017. Tom 53, Ne 4. C. 37-49.

AwuoTtanisi. HaBeneHO TeopeTHKO-MHOKHHHMI aHai3 CTPYKTYpH aTpHOYTHHX TPAH3ULIHHUX CHCTEM 3
NPUXOBAHUMH IIEPEX0/IaMH y IPHIYLICHHI, 10 MHOXKHHA CTaHIB, SKi MOXKHA JIOBH3HAYMTH, 3a(iKcoBaHa i HE
3MIHIOE CTPYKTYpHU CHCTeMH. J[OCIIIKEHO BUITAIKH, KOV IPIOPUTETH NPUXOBAHUX 1 JOCTYIHUX il 30iraloThcst
200 IPiOpPHUTET NMPHXOBAHUX Jil BUINUH, HDK HPIOPUTET JOCTYIHHUX Aii. Y TepMiHAaX CUCTEM 3 BUALICHUMH II0-
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YaTKOBUMH 1 (DiHAIBHUMH CTaHAMU BU3HAYCHO T4 OXapaKTEPH30BAHO KIACH JOMYCTUMHX, OC3IMEUHHX 1 KOPEKT-
Hux cucreM. IToOynoBaHo anredpy TakuX CHUCTEM.

KurouoBi ciioBa: aTpuOyTHI TpaH3HLIiHI CHCTEMH, MPUXOBaHI MEPEXOAHU, TOMYCTHMICTh, Oe3meka Ta Ko-
PEKTHICTh CHCTEM.

Attributed transition systems with hidden transitions / V.V. Skobelev // Kibernetika i sistemnyi analiz.
2017. Vol. 53, N 4. P. 37-49.

Abstract. The given paper conducts set-theoretic analysis of the structure of attributed transition systems
with hidden transitions on the assumptions that the set of states for which the set of transitions can be extended
is fixed and do not change the structure of the system. The cases are investigated where either priorities of
hidden and available actions coincide or where the priority of hidden actions is higher than the priority of
available actions. In terms of systems with selected initial and final states, the classes of admissible, safe, and
correct systems are defined and characterized. The algebra of such systems is proposed.

Keywords: attributed transition systems, hidden transitions, admissibility, safeness and correctness of systems.

CACTEMHMI AHAJI3 SYSTEMS ANALYSIS

VK 531/534:57
MopennpoBaHue pacnpocTpaHeHHsI MeIUIUHCKOro Mpenapara B TKaHH B 0000IIeHHOii mMocTaHOBKe /
N.T. Cenesos, 10.I'. Kpusonoc // Kubepuernka u cucremusiii ananus. 2017. Tom 53, Ne 4. C. 50-58.

In.: 0. Tabn. 0. bibmiorp.: 24 Has3s.

AnHoTanus. PaccMoTpeHa HoBast 0000IIeHHas MOJEIb PACIPOCTPAHEHUSI MEIHUIIHHCKOrO Mpernapara B
TKaHu. BmecTo TpaanunonHoit 1uddy3HoHHOR MOIECTH, OMICHIBAEMON MapaboInieckKuM ypaBHEHHEM, OCTY-
JMpyeTcs MOJENb, ONMChIBacMasi Oosee OOIIMM THIEpOOIMYECKIM ypaBHEHUEM, MPEICKA3bIBAIOIIMM KOHEY-
HYIO0 CKOPOCTb PAaCIPOCTPAHEHUS BO3MYILUEHUH. B pe3ysbraTe MEJUUMHCKUI Npenapar A0CTaBIsEeTCs B I1opa-
JKEHHYIO 30Hy C KOHEUHOU CKOpOoCThIo. [lepBoe Bo3MyleHNE (IPEIBECTHHK) HECeT HH(GOPMALHUIO OT HHBEKIIHN
B JIIOOYIO TOUKY B TKaHH H, YTO Ba)KHO, B IIOPAKCHHYIO 30HY, OTKYy/a IIOCTyIaeT HH(GOpPMaNus B MO3T B BHJE
HEpPBHOTO BO30YykAeHUs. PaccMoTpeHo 00001eHHOe penienue 3aaa4n. JJano kpatkoe obo0menue 3amauun ben-
JIMaHa O BBEJCHHU MEAUIMHCKOTO MHpernapara ¢ y4eTOM BPEMEHH HHBEKIHUH.

KiioueBble cjioBa: MEIUIMHCKHUIT IIpenapar, TKaHb, pacpoCTpaHeHHe Npenapara, 1uddysus, runepoomndec-
KOe ypaBHEHHE.

MopenioBanHsl NOIIUMPEHHsT MeJHYHOr0 MNpenapaTry B TKaHHHI B y3araabHeHili mocranosBui / LT.
CeaezoB, O.I'. KpuBonoc // Kibepuernka ta cucremuuil anamis. 2017. Tom 53, Ne 4. C. 50-58.

AHoTanisi. 3anpornoHOBaHO HOBY y3arajbHEHY MOJENb MOUIMPEHHS MEIMYHOTO Tpenapary B TKAaHMHI.
3amicTh TpaauLiiiHoi Andy3iitHOT MOei, OMMCYBaHOI MAapabOTiYHUM PIBHSIHHSIM, MOCTYIIFOETHCS MOJIEIb, OIHCY-
BaHa OUIBII 3arajbHUM TinepOONiYHAM PIBHSHHAM, IO Nepeadadac CKiHICHHY MIBU/IKICTh HOLIMPEHHS 30yPeHb.
B pesynbrati MeIqu4HHIT IpenapaT JOCTABISIEThCS B ypasKeHy 30HY 31 CKIHUCHOIO MBHJKICTIO. [lepire 30ypenHs
(IpoBicHUK) Hece iH(pOpMaIIiIo Bif iH’ €Kil B OyIb-sIKy TOUKY B TKaHHUHI i, III0 Ba)KJIHBO, B ypaXKeHy 30HY, 3BiIKH
HAJIXOIUTh 1H(POPMALIis y MO30OK Y BUIJIS/II HEPBOBOTO 30y DKEHHS. PO3IIISIHYTO y3arajibHEHHUI PO3B 30K 3a/1aui.
JlaHO CKOpOYCHE y3araJbHCHHS 3a/a4i benMaHa 110710 BBEACHHS MEIMYHOTO Mperapary 3 ypaxyBaHHSAM 4Yacy
iH’ €Ki,

KutiouoBi c10Ba: MenuuHMi Ipenapar, TKaHHHA, HOMIUPEHHS penapary, Judys3is, THnepOooiuHe piBHIHHS.

Modeling the propagation of medications in tissue in generalized statement / LT. Selezov,
Iu.G. Kryvonos // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 50-58.

Abstract. A new generalized model of propagation of a medication in tissue is considered. Instead of the
traditional diffusion model described by a parabolic equation, the model described by a more general hyperbolic
equation is postulated, which predicts a finite velocity of disturbance propagation. As a result, the medical drug is
delivered to the invaded tissue with a finite velocity. The first disturbance (precursor) carries information from the
injection to any point in the tissue and, what is important, to the affected zone, wherefrom information arrives at the
brain in the form of neurological disorder. The generalized solution of the problem is considered. A brief generalization
of the Bellman problem is given concerning the introduction of medication with respect to the time of injection.

Keywords: medical preparation, tissue, preparation propagation, diffusion, hyperbolic equation.

YIK 519.21
ACHMNTOTHYECKHH AHAIH3 CHCTeMbI € CepBepOM HAa «IIPOTyJKe» H CKOPOHNOPTAINMUMHCS 3amacaMu /

B.C. Kopoaok, A.3. Meaukos, JI.A. Ilonomapenko, A.M. PycramoB // KubepHeTuka 1 CHCTEMHBII aHAIH3.
2017. Tom 53, Ne 4. C. 59-70.

In.: 4. Taba. 0. Bi6miorp.: 21 Ha3B.
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AnHoTanus. IIpennoxeHa MoIenb CHCTEMbI 00CITY)KUBAHHA-3aIIACAHUSA C CEPBEPOM HA «IIPOTYIKE» U
CKOPOIOPTAIIUMUCS 3aIlacaMu, B KOTOPOH BpeMs 00CTyKMBaHHUs 3asBOK — IOJIOXKUTENIbHAS CIy4yaiiHas BeslH-
ypHa. CepBep yXOAUT Ha «IPOTYIKY» B CiIydac OTCYTCTBMS 3allacoB W/WiM ouepean 3asBok. ITo okoHuaHnu
«IIPOTYJIKI OH HEMEJICHHO HauMHAaeT 00CITy)KHBaHNE 3asBOK IIPH HAIMYMH 3a11aCOB; HHA4Ye CepBEep BO3Bpalla-
€TCs B PEKUM OKUIAHUS. 3asBKY B OYEPEIU SBIIAIOTCS «HETEPIEIUBBIMUY, U MOIIOJIHEHHUE 3aI1aca OCYyLIECTBIIsS-
eTcsl COTTTAaCHO IOIHUTHKE IBYX ypoBHEH. Pa3paboTaH MeTO[ aCHMITOTHYCCKOTO aHAIN3a CUCTeMBI. IIpuBeeHbI
pe3yIbTaThl YHCICHHBIX DKCIEPHMEHTOB.

KuroueBble cioBa: cucreMa 06CJIy)KI/IBaHI/I$I 3anacaHus, «IIporyJika» Ce€pBepa, OJIUTHKA NIBYX ypOBHeﬁ, CKOpoO-
TIOPTAIIUEC 3aIllachbl.

ACHMNTOTHYHMI aHATI3 CHCTEMH i3 CepBEPOM Ha «HPOryJsiHI» Ta HIBHIKOICYBHUMH 3amacamu /
B.C. Kopouiok, A.3. Meiikos, JI.A. Ilonomapenko, A.M. PycramoB // KibepaeTuka ta cucTeMHuil aHami3.
2017. Tom 53, Ne 4. C. 59-70.

AHoTanis. 3anporoHOBaHO MOJEIb CHCTEMH O0OCITyroBYBaHHS-3alaCaHHs i3 CEPBEPOM, SIKHIl «IIPOTy-
JIFOETBCSD», 1 IIBUIKOTICYBHUMH 3aIlacaMH, B SIKiii 4ac 0OCIyroByBaHHS BUMOT € JOJAaTHOI BHIIAKOBOIO BEIIH-
yrHo. CepBep iiJie Ha «IIPOTYIISIHKY» IPH BiJICYTHOCTI 3arnacis i/abo yepryu 3asBok. I1o 3aKiHYEHHI «IIpOTYIIsiH-
K0» BiH MUTTEBO MMOYMHAE 00CITyrOBYBAaHHS BUMOT [PH HAsSBHOCTI 3alaciB; iHAKILE CepBEp MMOBEPTAETHCS Y pe-
KUM O4iKyBaHHA. Bumornm y 4ep3i € «HETEpIUIIUMMMU», 1 IOMOBHEHHS 3amaciB 3MiHCHIOETBCS 3TiIHO
3 HOJIITUKOIO IBOX PiBHIB. PO3p006iIeHO METO aCHMITOTUYHOTO aHali3y cuctemu. HaBeeHo pes3ynbTaTd duc-
JIOBUX EKCIICPUMECHTIB.

Kurodosi cioBa: cucrema 00CIyroByBaHHs-3allacaHHsl, IPOTYJISIHKA» CepBepa, IOJITHKA JBOX PIBHIB.

Asymptotic analysis of the system with server vacation and perishable inventory / V.S. Koroliuk,
A.Z. Melikov, L.A. Ponomarenko, A.M. Rustamov // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4.
P. 59-70.

Abstract. The authors propose a model of queueing-inventory system with perishable inventory and
server vacations in which service times are positive random quantities. Server takes vacations if either inventory
level is zero or queue is empty or both cases happen. At the end of vacation, server immediately starts serving
the calls if inventory level is not zero; otherwise it takes new vacation. Calls in the queue are impatient and
restocking follows the two-level policy. The method of asymptotic system analysis is developed and results of
numerical experiments are presented.

Keywords: queueing-inventory system, server vacations, two-level policy, perishable inventory.

VIK 517.937
K reomerpuyeckuM ocHoBaM uddepeHUuANBHON  peajqu3alMd  JUHAMHYECKHX  MPOIECCOB

B ruib0epToBom mpoctpanctse / B.A. Pycanos, A.B. /lanees, }0.3. JInnke / Kubepretrka u CHCTEMHBIH
ananm3. 2017. Tom 53, Ne 4. C. 71-83.

In.: 0. Tabn. 0. Bibmiorp.: 29 Ha3s.

AHHOTanUsA. B KOHTEKCTE Ka4eCTBEHHOW TEOPUHU pealln3alul OECKOHEYHOMEPHBIX JTMHAMUYECKUX CHUC-
TEM HPUBEACHBI PE3yJIbTAThl UCCIICOBAHNI FEOMETPUYCCKUX CBOHCTB CEMEHCTB HEHMPEPBIBHBIX YIPABIACMBIX
JIMHAMHYECKHX IIPOLECcCOB (0TOOpaXKeHHIT «BXOJ-BBIXOI») B 3a[ade pa3pelnMocTi auddepennnaibHoil pea-
JIU3alUU 3TOTO CEeMEWCTBAa B KJIacCe JHMHEITHBIX OOBIKHOBEHHBIX HECTALMOHAPHBIX IH((depeHnnalIbHbIX
ypaBHCHHUII B cemapabeabHOM THIBOEPTOBOM MPOCTPAHCTBE.

KaroueBble cioBa: quddepeHunanpHas peaansais, HecTaloHapHas (A,B,B# ),-Mozens, OJIJI/PJ1/1-co-
BMECTHMOCTb.

Jlo reomMeTpu4HUX OCHOB Ju(epeHiaIbHOI pean3anii JMHAMIYHUX NpoueciB y riib6eproBoMy npocropi /
B.A. Pycanos, O.B. /lanees, I0.E Jlinke // Kibeprernka Ta cucremunii ananis. 2017. Tom 53, Ne 4. C. 71-83.

AHoTanis. Y KOHTEKCTI sIKicHOT Teopil peatizamii HeCKIHYCHHOBHMIPHUX AUHAMIYHHX CHCTEM HaBEACHO
Pe3yNbTaTH JOCITI/PKEHb TEOMETPHYHUX SIKOCTEH CiM’T HelepepBHUX KEPOBAaHUX JUHAMIYHUX MPOLECIB (Bi100-
PaKeHb «BXII-BUXI[) y 3a/1aui po3B’s3HOCTI AudepeHianbHol peanizanii miel cim’i y kiaci TiHiHHUX 3BUYal-
HHUX HECTAL[lOHAPHUX AU(EPCHIIaNbHUX DIBHAHb y cernapabelbHOMY TiIbOEpPTOBOMY IMPOCTOPI.

KarouoBi cioBa: nudepeHmianpHa peanizaiis, HecraionapHa (4,B ,B#)Z-MOL[GIIL, OJIJI. PJI/I-coBmecTH-
MOCTb.

To the geometrical theory of differential implementation of dynamic processes in a Hilbert space /
V.A. Rusanov, A.V. Daneev, Yu.E. Linke // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 71-83.

Abstract. In the context of the qualitative theory of implementation of infinite-dimensional dynamic
systems, the authors demonstrate some results related to investigation of the geometrical properties of families of
continuous control dynamic processes ( “input—output” mappings) in the problem of solvability of this differential
realization in a class of linear ordinary nonstationary differential equations in a separable Hilbert space.
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Keywords:  differential  implementation, nonstationary (A,B,B#)z—model, OLD-  compatibility,
DLD-compatibility.

VK 517.95:519.86:539.3
O 3amayax ynpapjeHHsl THHAMHKOI HEINOJHO ONpe/de/IeHHbIX TpexMepHbIX ympyrux Tteia. I. Cuaydaii
HeNpepbLIBHO 32JaHHOTO KesiaeMoro coctosinus / B.A. Crosin // KubepHeruka u cuctemusiid aHamus. 2017.
Tom 53, Ne 4. C. 84-95.

In.: 0. Tabn. 0. bibmiorp.: 6 Ha3Bs.

AnHoTauus. PeieHsl 3a1aun ynpasiieHus JTHHEHHO MpeoOpa3oBaHHON BEeKTOP-(QYHKIMEH CMEIICHHUI TO-
YeK TPEXMEPHOr'o yIpyroro Tejia B HEJsIX CPeIHEKBAAPATUUECKOrO MPUOIIDKEHHS €€ K HENPEPBIBHO 33/ITaHHBIM
3HAYCHMSIM. 3a7auyl PeIIaloTcsi 0e3 OrpaHMYECHHI Ha TEOMETPUIO Tella U HPH HEIPEphIBHO ONPEEICHHBIX Ha-
OIIOJEHHAX 33 €r0 HAaualbHO-KPACBEIM COCTOSHHEM. B kauecTBe ympaBILIOMUX (DAKTOPOB PacCMaTPHBAIOTCS
00BEMHO-, TIOBEPXHOCTHO- M Ha4allbHO-PACIIPE/ICIICHHBIC BHEIIHEANHAMUYCCKAEC BO3MYIICHHUS. BplmomHeHa
OLICHKA TOYHOCTH M OAHO3HAYHOCTH YIIPABJICHUS.

KioueBble €j10Ba: IPOCTPAHCTBEHHO PACIPEEIEHHbIE JUHAMUUECKUE CUCTEMBI, IIPOCTPAHCTBEHHBIE 3a7a41
TEOPHU YHPYTOCTHU, IICEBAOUHBEPCHUS, yIpPaBICHHUE.

Ipo 3agayi kKepyBaHHSl AMHAMIKOI0 HENOBHO BHM3HAYeHMX TPHUBHMIpHMX npyxHux Tit. 1. Bumagok
HermepepBHO 3a/1aHOro 6axkaHoro crany / B.A. Crosin // KibepHetnka ta cucreMunii ananis. 2017. Tom 53,
Ne 4. C. 84-95.

AHoTauisn. Po3B’s3aHO 3aj1a4i KepyBaHHS JIIHIMHO MEPETBOPEHOI BEKTOP-(YHKIIIEK 3MIlIEHb TOYOK
TPUBHMIPHOTO IIPY’KHOTO TiJIa 3 METOIO CEpPeAHbOKBAIPATUIHOrO HAOMIKCHHS 1i 10 HeTlepepBHO 3a[aHNX 3HA-
YeHb. 3aaul po3B’A3yI0Thcs 03 00MEXKEHb Ha TEOMETPI0 Tija 1 32 YMOBH HENEPEPBHO BU3HAUCHUX CIIOCTEpE-
JKEHb 32 I0r0 MOYaTKOBO-KPAHOBUM CTaHOM. SIK KepyBasbHi (pakTOPU PO3IIITHYTO 00’ €MHO-, TOBEPXHEBO- i 110-
YaTKOBO-PO3IOALICHI 30BHIIIHbOJMHAMIUHI 30ypeHHs. [IpoBefeHO OLIHIOBAHHSI TOYHOCTI Ta OAHO3HAYHOCTI
KepyBaHHsL.

Kuo4oBi cjioBa: npocTOpoBO PO3MOJINICHI AMHAMIYHI CUCTEMH, TIPOCTOPOBI 3a/1adi TEOpil MPYKHOCTI, TCEB-
JIOIHBEpCisl, KepyBaHHS.

Problems of control of the dynamics of not fully determined three-dimensional elastic bodies. I. The case
of continuously defined desired state / V.A. Stoyan // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4.
P. 84-95.

Abstract. The author solves problems of control of a linearly transformed vector function of
displacements of points of a three-dimensional elastic body with the purpose of root-mean-square
approximation to its continuously defined values. No constraints are imposed on body’s geometry and
observations of its initial- boundary state are continuously defined. Spatial, superficial and initially distributed
external-dynamic perturbations are considered as controlling factors. The accuracy and uniqueness of control
are evaluated.

Keywords: spatially distributed dynamic systems, spatial problems of elastic theory, pseudoinversion, control.

YIK 519.217; 519.718

YcTolHYHBOCTD CTOXACTHYECKMX CHCTEM CJIy4YaiiHOi CTPYKTYPBI ¢ MAPKOBCKUMH NEPEeKJIIOYeHUSIMH M
Bosmymenusvu / T.O. Jlykanms, B.K. Slcunckmnii / KuGepnernka u cucremusiii anamms. 2017. Tom 53,
Ne 4. C. 96-104.

Im.: 0. Tabn. 0. bi6miorp.: 21 Ha3pa.

Annorauus. C nomouiplo anmapara ¢yHkiuoHano JisnmyHoBa—KpacoBckoro uccieqoBaHa yCTOHYH-
BOCTb O BEPOSTHOCTH, aCHMITOTHYECKAsI CTOXACTUYECKAs yCTOHYNBOCTD, YCTOHYMBOCTh B CPETHEM KBapaTH-
4ECKOM, SKCHOHCHIINANIbHASL YCTOWYHBOCTD B CPEHEM KBAJPATHYECKOM B L[EIOM CTOXACTHYECKHUX AMHAMMYCC-
KHX CHCTEM CIIyYaiHOIl CTPYKTYpbl ¢ MAapKOBCKHMH MEPEKIIOUYCHUSIMH U BO3MYILICHHSMH.

KiioueBble cj10Ba: CTOXaCTHYECKAs JHHAMHYECKAs CHCTEMa, aCHMITOTUYECKAs YyCTOMUHBOCTD, YKCIOHEHIH-
aJIbHAsl yCTOHYMBOCTb, YCTOMYMBOCTH 110 BEPOSITHOCTH, YCTOMYHBOCTH B CpPEJHEM KBaJPaTHUECKOM.

CTiliKicTh CTOXaCTHYHUX CHCTeM BHIIAJKOBOI CTPYKTYPH 3 MAPKOBCBKMMHM TepeMHKAHHAMH i
30ypennsimu / T.O. Jlykawis, B.K. Slcuncbknii / Kidbepuetuka Ta cuctemunii anamiz. 2017. Tom 53, Ne 4.
C. 96-104.

AHorauis. 3a nonomororo amapaty ¢yHKiioHaniB JlsmyHoBa—KpacoBCBKOTO JOCHTIIPKEHO CTIHKICTh 3a
WMOBIPHICTIO, aCMMOTOTUYHY CTOXAaCTHYHY CTIMKIiCTb, CTIHKICTh B CEPEIHBOMY KBAJPATHYHOMY, EKCIIO-
HEHIIHHY CTIHKICTh B CEpeJHPOMY KBAJPATHIHOMY B IIJIOMY CTOXACTHYHMX JHHAMIYHHX CHCTEM BHIAKOBOT
CTPYKTYpPH 3 MapKOBCHKMMH HEPEMUKAHHAMH 1 30ypEeHHSIMH.

ISSN 0023-1274. Kubepuetrka u cuctemMHbIii ananus, 2017, Tom 53, Ne 4 5



Kawou4oBi ciioBa: cToXacTMYHA [JMHAMiYHA CHCTEMa, aCHMIITOTHYHA CTIHKICTh, CKCIIOHEHIlHA CTIHKiCTh,
CTIHKICTh 110 BHPOTiMHOCTI, CTIHKICTH B CPEJHBOMY KBaAPATHIHOMY.

Stability of stochastic systems of random structure with markov switchings and perturbations /
T.O. Lukashiv, V.K. Yasinsky // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 96-104.

Abstract. The authors use Lyapunov—Krasovsky functionals to investigate the stability in probability,
asymptotic stability in probability, stability in the mean square, exponential stability in the mean square in the
whole of stochastic dynamic systems of random structure with Markov switchings and perturbation.

Keywords: stochastic dynamic systems, asymptotic stability, exponential stability, stability over probability,
stability in the mean square.

VK 656.7.084
MojeanpoBanue HHBADHAHTHOTO METO/Ia pa3pelieHusi AMHAMIYeCKHX KOH(IMKTOB BO3IYIIHBIX Cy10B /
C.B. IIaBnoBa, A.E. Boakos // KuGepreruka u cuctemubiii ananmus. 2017. Tom 53, Ne 4. C. 105-112.

In.: 4. Ta6n. 1. Bibmiorp.: 9 Hazs.

Amnnoranus. [IpuBoaATCS ONKMCaHWe U Pe3yIbTaThl MOACIHPOBAHNS HOBOTO METOJIA Pa3peIlCHHs JUHA-
MHYECKHUX KOH(IUKTHBIX CHTYalMH BO3LYLIHbIX Cy10B. Pa3pabarsiBacMblii METON OCHOBAH Ha TEOPUH HHBA-
PHMAHTHOCTH M METOJaX MaTeMaTHYeCKOro aHajh3a M HAlpaBleH Ha TapaHTUPOBAHHOE MPEIyNPExICHHE
YIPO3bl CTOJIKHOBEHHS BO3/YIIHBIX CY/I0B JUIs 00€CHeueH s BBICOKOrO ypOBHs 6€30IaCHOCTH TI0JIETOB B Iie-
JSIX TIepexojia Ha HoByk KoHuenmumio monetoB “FreeFlight”.

KurodeBble c10Ba: KOH(INKTHAS CHTYalus, BO3AYIIHOE CYHO, MPEAYIPEXKACHHE CTOIKHOBEHUH, MOIEINPO-
Banue, koHuenmus “FreeFlight”.

MopenioBanHsl iHBAPiaHTHOr0 MeTOAY BHpilIeHHsI AMHAMIYHHX KOHQUIKTIB MOBiTpsIHHX Kopad.iB /
C.B. IlaBioBa, O.€. Boakos // Kibepuernka ta cucremuuii anami3. 2017. Tom 53, Ne 4. C. 105-112.

Amnoranis. Hasmeno ommc i pe3ynpTaTd MOJCTIOBAaHHS HOBOTO METOAY BHPIIICHHS IMHAMIYHHX
KOH(DJTIKTHUX CUTYaILiil NOBITPSHUX CyzeH. Po3po0itoBanuii METOI OCHOBaHHIA Ha TeOpil iHBapiaHTHOCTI Ta Me-
TOJIaX MAaTEMAaTUYHOIO aHali3y i CIIPSIMOBAHUII Ha TapaHTOBAHE YNEPEDKCHHS 3arpO3U 3ITKHEHHS MOBITPSHUX
CyZIeH ULt 3a0€3IeUCHHs BUCOKOTO PiBHsI OE3MEKU MOIBbOTIB 3 METOIO MEPEX0/1y Ha HOBY KOHICIIIIO HOJbOTIB
“FreeFlight”.

Ku1rouoBi c;10Ba: KOHGIIIKTHA CUTYALlisl, HOBITPSIHE CYIHO, ONEPE/PKEHHS 31TKHEHb, MOJICITFOBAHHSI, KOHIICTILIis
“FreeFlight”.

Modeling the invariant method of dynamic resolution of aircraft conflicts / S.V. Pavlova, O.E. Volkov //
Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 105-112.

Abstract. The authors present the description and the results of simulation of a new method to resolve
dynamic aircraft conflicts. The method is based on the theory of invariance and methods of mathematical
analysis and is aimed to prevent a threat of aircraft collision to provide high-level flight safety in order to switch
to the new “FreeFlight” concept.

Keywords: conflict situation, aircraft, collision avoidance, simulation, “FreeFlight” concept.

VJIK 519.85

PemieHue 3IKCTpeMAJIBHBIX 3324 € JAPOOHO-TMHEHHBIMH (YHKUUAMH 1eJIM HAa KOMOMHATOPHOI
KOH(Hrypanuy nepecranoBoK NpH ycjoBuH MHorokpurepuanbnoctu / JILH. Koneuxknna, E.A. [IBepnas
// Kubepueruka u cucremHbiii anamus. 2017. Tom 53, Ne 4. C. 113-123.

In.: 4. Tabn. 5. Bibmiorp.: 10 Ha3B.

AHHoTanus. PaccMoTpeHa skcTpeMalnbHas 3a7ada ONTUMU3ALMK C APOOHO-TMHEWHBIMH (DYHKIMSAMH LIeTN
Ha KOMOMHATOPHO! KOH(UIYpALHHU EPECTAHOBOK MPU YCIOBUH MHOTOKPUTEPHALHOCTH. [IpoaHann3npoBaHsl Me-
TOZBI PeIICHUs JPOOHO-MHEHHBIX 3a[au Uil BBIOOpa MOJIX0Ja K PELICHHIO MMOCTaBICHHOU 3amaun. [Ipemioxen
TMOJIXO/] K PEIICHHUIO TAKUX 3aj1ad Ha OCHOBE Teopuu rpaoB. OnucaH aJropuT™ HOIIPOrPaMMbl MOIU(PHUIIMPOBAH-
HOT0 KOOPAMHATHOTO METOJIa C ONTUMHU3ALMEH TIONCKA TOYeK KOH(UIYpaLiH, KOTOopasi MpeHa3HaYeHa [Uist (JOpMH-
POBaHIST MHOYKECTBA TOUYEK, YIOBICTBOPSIONINX JOMOMHATEIFHBIM OrPAHHYCHUSIM 3a1a9u. [Ipeuioxken oommit a-
TOPUTM PELICHHsT 3a/1a4H, MO3BOJLIIONINI H30eKaTh JIHHeapu3aii QyHKINM, U ero 61oKk-cxema. [IpuBeeHsI TIpu-
Mepbl padoThl AIrOPUTMA.

KiioueBble c10Ba: dKcTpeMalbHBIE 3aa4l, KOMOMHATOPHBIC KOH(UTYpAIUH, APOOHO-THHEHHbIe (yHKINH,
YCIOBHE MHOTOKPUTEPHAIBHOCTU, MOAU(GUINPOBAHHBIM KOOPIHHATHBI METOJ, ONTUMHU3ALMS MOHCKA.
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Po3B’s13yBaHHsI eKCTpeMAaJIbHUX 3aja4 3 Jpo0oBo-JiHiiHMMM (yHKUigAMH nii Ha KomOiHaTOpHIi
KoHbirypauii mnepecrapienb 3a ymoBH Oaratoxkputepiiinocti / JL.M. Koueukina, O.A. [Iipua //
Kibepueruka ta cucremuunii anamis. 2017. Tom 53, Ne 4. C. 113-123.

AHoTtauis. PosrinsHyTOo excTpemanbHy 3ahady ONTHMi3alii 3 ApoOOBO-TiHIHHOIO (yHKLiE I Ha
KOMOIHaTOpHI KOHDIryparii nepectaBieHb 3a yMoBU OararokpurepiitHocTi. [IpoananizoBano MeToan po3s’s-
3yBaHHs APoOOBO-TiHIHHUX 3a/a4 JUIs BUOOPY MiJX0/y 10 PO3B’A3yBaHH IIOCTABJICHOI 3a/1a4i. 3aIpOIIOHOBAHO
IILIX1 10 pO3B’sI3yBaHHS TaKUX 33ad Ha OCHOBI Teopii rpadis. OnucaHo aaropuT™ mignporpaMu MoaudikoBa-
HOTO KOOPIMHATHOI'O METOIY 3 ONTHMI3alLi€lo MONIyKy TOYOK KOH(Iryparii, sika mpu3HadeHa 11t GOopMyBaHHS
MHO)XUHH TOYOK, 1110 33/I0BOJIBHSIOTH OOMEKESHHSIM 3a/1a4i. 3aIpoOIOHOBAHO 3arajibHUIl alrOpUTM PO3B’s3yBaH-
HS 33/1a4i, SIKUH O3BOJIsiE YHUKHYTH JliHeapu3allii GpyHkuii, Ta iloro 610K-cxemy. HaBeneno npukiaau podotu
ANTOPUTMY.

KurouoBi ciioBa: ekcTpeMalbHi 3a7a4i, KOMOIHATOpHI KOH(Iryparii, npo6oBo-niHiliHi QyHKLii, ymMmoBa Oara-
TOKPUTEPIHHOCTI, MOIU(IKOBAHUI KOOPIMHATHUI METOJ, ONTHUMI3allis MOIIYKY.

Solving extremum problems with fractional-linear objective functions on combinatorial configuration of
permutations with multicriteriality condition / L.M. Koliechkina, O.A. Dvirna // Kibernetika i sistemnyi
analiz. 2017. Vol. 53, N 4. P. 113-123.

Abstract. The authors consider the extremum optimization problem with fractional-linear objective
functions on combinatorial configuration of permutations under multicriteria condition. The solution methods
for fractional-linear problems are analyzed to choose the approach to problem’s solution. A solution technique
based on graph theory is proposed. The algorithm of the modified coordinate method’s subprogram with search
optimization is described. This subprogram forms a set of points that satisfy additional constraints of the
problem. The general solution algorithm without linearization of the objective function and it’s block diagram
are proposed. Examples of the algorithm operation are described.

Keywords: extremum problems, combinatorial configurations, fractional-linear functions, multicriteriality
condition, modified coordinate method, optimization of search.

MMPOI'PAMHO-TEXHIYHI KOMIIJIEKCH SOFTWARE-HARDWARE COMPLEXES

VJIK 004.386

PaszButue cynepkomnbioTepoB cepun CKHT, co3gaHHbIX B HHCTUTYTe KuOepHeTMkH uM. B.M.
I'aymxosa HAH Ykpaunbl B nepuop ¢ 2002 no 2017 roast / AJL. I'osoBunckuii, U.B. Cepruenxo, B.I'.
Tyabuunckuii, A.JI. Manenko, A.IO. banaypa, C.A. I'openko, E.IO. Poranosa, E.U. JlaBpuxosa //
Kubepueruka u cucremusiii anaiaus. 2017. Tom 53, Ne 4. C. 124-129.

In.: 0. Tabn. 2. Bibmiorp.: 9 Hazs.

AnHoTanus. B 2017 r. HCIIONHUIOCH NATHA/ILATE JIET IPOEKTY CO3/IaHUs OTEYECTBEHHOM BBIUMCIIUTENILHON
cucTeMsl ¢ kiactepHoil apxurekrypoil CKUT. B paGote BHepBble pacCMOTpEHa IBOIIOLUS apXHTEKTYPhI KOM-
miekca CKUT u craTucTrKa (yHKIHOHHPOBAHUS CYHEPKOMIIBIOTEPHOro IeHTpa B mepuox ¢ 2002 mo 2017 rr.
OTn dakTuyeckue TaHHbIE OymyT MONE3HBI Pa3pabOTUMKAM BBIYHCIHTEIBHBIX KIACTEPOB M HCCIEA0BATEISIM, KO-
TOpBIE MPOEKTUPYIOT HOBBIC AJTOPUTMBI YIPABICHUS HMMU.

KiiouyeBbie c10Ba: CynepKOMITBIOTEp, KJIAcTep, MapajulelbHOE MPOrpaMMHPOBAHHE.

Po3Burtox cynepxommn’iorepiB cepii CKIT, Po3po6aenux B inctuTyTi KibepHeruku im. B.M. I'mymkoBa
HAH VYxkpaian y mepiox 3 2002 mo 2017 poxm / AJL TouaoBunchbkmii, I.B. Ceprienko,
B.I'. Tyapuuncbkuii, A.JI. Manenko, O.10. Banaypa, C.O. IN'openko, O.10. Poranosa, O.1. JlaBpikosa //
KiGepueruka ta cucremuunii anamis. 2017. Tom 53, Ne 4. C. 124-129.

Awnotanisi. Y 2017 p. BUMOBHIIOCS 11 SITHAALLITH POKIB IPOCKTY CTBOPEHHS BITYU3HSIHOI OOUHCITIOBAIb-
HoT cucremy 3 KiractepHoro apxitektypoto CKIT. YV poboTi Briepiie HaBeaeHO JjaHi IIpo EBOIOLII0 apXiTeKTYpH
xomiuiekcy CKIT Tta cratucTuKy (QyHKIIIOBaHHS CYyHEpPKOMII IOTEPHOTO LEHTpyY B nepiox 3 2002 mo 2017 pp. Lli
(axTiuHi faHi OyAyTh KOPHUCHI PO3POOHHKAM OOUHCIIIOBAIPHUX KJIACTEPIB Ta JOCTITHHKAM, SKi HPOCKTYIOTh
HOBi aATOPUTMU KEPyBAaHHSA HHMH.

KuouoBi ciioBa: cynepkoMIr’ioTep, KiacTep, napajielbHe HporpaMyBaHHS.

Development of SCIT supercomputers family at the institute of cybernetics of NAS of Ukraine in
2002-2017 / A. Golovynskyi, I. Sergienko, V. Tulchinkyi, A. Malenko, O. Bandura, S. Gorenko,
0. Roganova, O. Lavrikova // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 124-129.

Abstract. 2017 marks the 15th anniversary of the supercomputer project SCIT, which allows us to
summarize the results and draw conclusions. In this paper, we discuss evolution of SCIT architecture and
supercomputing center statistics for years 2002-2017. These data will be useful to computer cluster developers
and researchers who design resource management algorithms for computing clusters.

Keywords: super computer, cluster, parallel programming.
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VK 004.94: 004.428
MapanieJbHbIi aJropuTM MMHUTAIMM NeTpH-00bekTHONH Monxean / U.B. Crenenko // KubGepHernka u
cucreMubiid ananms. 2017. Tom 53, Ne 4. C. 130-140.

In.: 7. Tab6n. 0. Bi6umiorp.: 11 Ha3zs.

Annoranus. PaccMoTpeH 3(eKTUBHBIN anropuT™M MMUTALUU JUCKPETHO-COOBITUIHBIX CHCTEM C 6OIIb-
IIUM KOJIMYECTBOM 3JieMeHTOB. C nmpuMeHeHneM 11eTpu-o0beKTHOro MOJISINPOBAHNS U TTapalIeIbHBIX BEIYHC-
JIeHUH pa3paboTaH auropuT™M, KOTOPHIH OJHOBPEMEHHO BOCIPOHM3BOAUT (YHKIHOHHpOBaHHE [leTpu-o0beKToB
MOJIEIIH B OTACNBHBIX TOTOKaX. JIMHeHHas 3aBHCHMOCTS BPEMEHH €0 BBHIIOIHCHUS OT CI0XKHOCTH MOJETH MO~
TBEPIK/ICHA PE3yIbTaTaMH JKCIICPHMEHTAIBHBIX HCCIICJOBAHHI.

KaroueBble ciioBa: cTOXacTHYeCKasl CETh HeTpI/I, AJITOPUTM HMHUTALWU, MApalJICIIBHBIC BBIYUCIICHUS.

Hapanensnuii aaroput™m imitauii Ilerpi-06’ekTHoi moaedi / I.B. Crenenko // KibepHeTrnka Ta cuCTeMHUA
anamiz. 2017. Tom 53, Ne 4. C. 130-140.

AnoTanis. PosmiHyTo edexTuBHUI anropuT™ iMiTamii AMCKPETHO-NOAINHUX CHCTEM 3 BEJIUKOIO
KiJIbKicTIO eneMeHTiB. I3 3acTocyBanHsM [1eTpi-00’€KTHOTO MOJICITIOBAaHHS Ta MApAIEIbHUX 00YHCICHb PO3PO0-
JICHO alTOPHUTM, SKHH OJHOYACHO BiATBOprOE (yHKIitoBaHHS [leTpi-00’eKTiB MOzeNi B OKPEMHX IOTOKAaXx.
Jlinifiny 3aneXHiCTh Yyacy HOro BUKOHAHHS BiJl CKJIAJHOCTI MOJENI MiATBEPKEHO Pe3yIbTaTaMH €KCIICPHMEH-
TaJbHUX JIOC/IIJDKCHb.

KuarouoBi ciioBa: croxactuuna mepexa [leTpi, anroputm imitanii, mapanenbHi OOYHCICHHS.
The parallel petri-object simulation algorithm / I.V. Stetsenko // Kibernetika i sistemnyi analiz. 2017.
Vol. 53, N 4. P. 130-140.

Abstract. The paper considers the development of efficient simulation algorithm for discrete event
systems with a great number of elements. With the use of Petri-object simulation and parallel computing, the
algorithm is developed that simultaneously reproduces model’s Petri-objects operation in separate streams. The
linear dependence of the runtime of the developed algorithm on model’s complexity is confirmed by
experimental results.

Keywords: stochastic Petri net, simulation algorithm, parallel computing.

VK 681.391, 681.3, 621.372

IenouncienHoe KOCHHYCHOE INpeoOpa3oBaHHe BBICOKOIO IOPSIAKA: MeTOJ INOCTPOEHHsI M ObICTpbIe
AJIFOPUTMBI /ISl KOAHPOBAHHS H300paxkeHUHl M BHIe0 ¢ BBICOKMM paspemenueMm / JL.A. I'matus //
Kubepuernka u cucremubiii ananus. 2017. Tom 53, Ne 4. C. 141-154.

In.: 1. Tabxa. 8. Bi6miorp.: 19 Ha3zB.

AnHoTanus. [Ipeioken MaTpUYHBIA METO MOCTPOCHUS OJHOHOPMOBOTO IIEJIOUHCIICHHOTO KOCHHYCHOTO
peoOpa3oBaHms BBICOKOTO mopsiaka. [locTpoeHo 0HOHOPMOBOE LIEJIOUHCICHHOE peodpasoBaHue mopsaka 32 u
pa3paboTaHbl ero ObICTPbIC AITOPUTMBI HU3KOM BBIYHCIIHTENBHON CIOXKHOCTH (MeHbLIeH B 3,24 pasa, ueMm B n3-
BECTHBIX aTOPUTMaX, U B 15,6 pa3 — dem B cranmapre H.265), 1 oHH TpeOyIOT TOJBKO IEJIOYHCIICHHBIX Oepa-
uil. D10 mpeobdpa3oBaHe He TOIBKO HanOoIee OIM3Koe K AUCKPETHOMY KOCHHYCHOMY NPeoOpa30oBaHHIO, HO U
HMeeT MPEBOCXOIHBIC XAPAKTEPUCTHKH KOIUPOBAHMUL.

KiroueBbie c10Ba: JIMCKpPETHOE KOCHHYCHOE TpeoOpa3oBaHME, IIEJI0UNCIICHHOE KOCHHYCHOE Npeodpa3oBaHue,
MacITabUpOBaHHOE MpeoOpa3oBaHue, (hakTopusays, ObicTpoe npeodpazoBaHue, Y3QPEKTUBHOCT KOAUPOBAHNS,
BBIYHCIIUTENbHASL CIIOKHOCTh, KOI(DQUIMEHT cxaTusi, Buaeokoauposanue, H.264, H.265, AVS.
HinouncenbHe KOCHHYCHE NIePeTBOPEHHsI BHCOKOI'0 MOPSIKY: MeTO/1 NOOY/I0BH i INBHAKI aJIFOPUTMH LISt
KOAYBaHHS 300pakeHHs i Biteo Bucokoi po3aiabnoi 3xaTnocti / JI.O. I'nartis // KibepHeTrka Ta cucTeMHHI
anamiz. 2017. Tom 53, Ne 4. C. 141-154.

AHoTanis. 3anporoHOBaHO MAaTPUYHUI METOJ MOOYI0BH OJHOHOPMOBOTO LLIOYHCEIBHOIO KOCHHYCHO-
TO TIePETBOPEHHs BUCOKOTO TOpsaKy. I100yn0BaHO 0JJHOHOPMOBE IiIOYHCENIbHE TIEPETBOPEHHS MOPsAKy 32 i
PO3pO0IEHO HOro MIBHJIKI alrOPUTMU HU3BKOI OOYMCIIOBAIBHOI CKIATHOCTI (ska MeHmIa B 3,24 pasu, HiXk
Y BIIOMHX alTOpUTMax, Ta B 15,6 pasu — HiX y crangapti H.265), i BoHH HOTPEOYIOTh TUIBKH HITOYHCEIBHUX
omnepaiiiii. Lle mepeTBOpeHHs He TINbKH HaHOIIKYe 10 TUCKPETHOTO KOCHHYCHOTO TEPETBOPEHHSI, ajle TaKOoXK
Ma€ BiIMiHHI XapaKTEPHCTUKH KOIYyBaHHS.

Ku11040Bi ¢/10Ba: IHMCKpETHE KOCHHYCHE NMEPETBOPECHHS, LIIOYUCEIbHE KOCHHYCHE MEPETBOPEHHS, MacIiTabo-
BaHE IEPETBOPEHHS, (AKTOPHU3ALis, ILIBHIKE NEPETBOPCHHS, €(EKTUBHICTH KOJYBaHHS, OOYMCIIIOBAIBHA
CKJIQ[IHICTh, KOe(ilieHT CTHCHEHHs, BimeokomysanHs, H.264, H.265, AVS.
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High-order integer cosine transform: construction method and fast algorithms for high-resolution image
and video coding / L.O. Hnativ // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 141-154.

Abstract. Matrix method of constructing one-norm high integer cosine transform is proposed. The
one-norm order-32 integer transform is constructed and its fast algorithms of low computational complexity are
developed, whose computational complexity is 3.24 times less than that in the well-known algorithms and is
15.6 times less than one in standard H.265 and requires integer operations only. This transform is not only very
close to the discrete cosine transform, but also has excellent coding performance.

Keywords: discrete cosine transform, integer cosine transform, scaled transform, factorization, fast transform,
coding gain, computational complexity, compression ratio, video coding, H.264, H.265,AVS.

HOBI 3ACOBH KIBEPHETHUKW, NEW TOOLS IN CYBERNETICS,
IHOOPMATHKH, OBYUCIIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKM I CHCTEMHOI'O AHAJII3Y ANALYSIS
VK 51.681.3

CunTte3 Helpomogo0HBIX ceTeli Ha OCHOBe Npeodpa3oBaHWii HUKJIMYECKHX KOA0B XeMMHHra //
B.H. Onanacenxo, C.JI. KpbiBblii / Kubepueruka u cucremusiii ananus. 2017. Tom 53, Ne 4. C. 155-164.

In.: 6. Tabn. 3. bibmiorp.: 15 Ha3B.

AnnoTtanus. PaccmaTpuBaeTcsi CHHTE3 HeHpOIoj00HOH ceTn XeMMUHra Ul pealn3alii 3a1aqy Kiac-
cu(UKAUI BXOAHOTO MHOXKECTBA JBOUYHBEIX BEKTOpOB. DOpMUpOBAHHE OTCOPTHPOBAHHOM IIOCIENOBATEIIb-
HOCTH TI0 Mepe Omu30cTH (paccTosHHe XEeMMHIHTa) OCHOBAHO Ha IPeo0pa30BaHMUAX MUKIMIECKUX KOJOB XeM-
MmuHra. Jlokaszana KOPpEKTHOCTb CHHTE3a TAKOH pealu3aluy Ui IPOM3BOJILHOIO 3HAYCHHUs PACCTOSHUS XeM-
MHHTa M HPOHU3BOJBHOI Pa3psAHOCTH BXOJHOIO BEKTOpA.

KmouyeBbie cioBa: OyneBa (yHKIHsA, HEHPONONOOHASA CETh, PACCTOSHHE XEMMMHTA, IUKIMYECKHH KOJ.
CunTe3 HeliponoIi0HNX Mepesk HAa OCHOBI NepeTBOpPeHb NUKJIIYHUX KoAiB Xeminra / B.M. Onanacenko,
C.JI. Kpusuii // Kibepueruka Ta cucremuuii anamiz. 2017. Tom 53, Ne 4. C. 155-164.

Anorauis. Po3risHyTo cuHTe3 HelipomnoniOHoi Mepexi XemiHra Juisi peanizamii 3amavi kimacudikamii
BXIZIHOI MHOXHHHU JABIfIKOBUX BeKTOpiB. DOpMyBaHHS BiJICOPTOBAHOI IOCHIZOBHOCTI 3a MIpOI0 OIHM3BKOCTI
(Bincranb XemiHra) 6a3yeThcst Ha MEPETBOPEHHAX LUKIIYHUX KOAIB XeMiHra. JIoBeJIeHO KOPEKTHICTh CHHTE3Y
TaKol peaizarii Ui JOBIIBHOTO 3HAUCHHS BiJcTaHl XeMiHra Ta JOBUIBHOI PO3PSIHOCTI BXITHOTO BEKTOpa.

KuarouoBi cioBa: OyneBa (yHKIis, HelipornoniOHa Mepexa, BiAcTaHb XeMiHra, LUKIIYHHHA KOJ.
Synthesis of neural-like networks based on the conversion of cyclic Hamming codes / V.N. Opanasenko,
S.L. Kryvyi // Kibernetika i sistemnyi analiz. 2017. Vol. 53, N 4. P. 155-164.

Abstract. The authors consider the problem of synthesis of neural-like Hamming networks for the
implementation of the problem of classifying an input set of binary vectors. Formation of the sorted sequence
by the criterion of proximity measures (Hamming distance) is based on the conversion of cyclic Hamming
codes. The correctness of the synthesis of such implementation for an arbitrary value of Hamming distance and
arbitrary bit capacity of the input vector is proved.

Keywords: Boolean function, neural-like network, Hamming distance, cyclic code.

VK 004.22+004.93'11
OcHoOBaHHBIE HA PACCTOSIHUAX HHIAEKCHbIE CTPYKTYPBI M OBICTPOr0 MOHCKA IO CXOACTBY /
J.A. PaukoBckmii / Kubepruernka u cucremubiii anamus. 2017. Tom 53, Ne 4. C. 165-192.

In.: 0. Tabn. 0. Bibmiorp.: 148 Has3s.

AnnoTtanusi. PaccMOTpeH Kiace TaKMX MHICKCHBIX CTPYKTYp UL OBICTPOTO MOKMCKA MO CXOACTBY, IPU
KOHCTPYHUPOBAHUM M HPUMEHCHHH KOTOPBIX UCHOJIb3YETCs TOIBKO MH(OPMALHS O 3HAYCHUSX WM PaHre HEKO-
TOPBIX PACCTOSHUN/CXOACTB MEXK Ay 00bekTaMu. OOCY’KICH MOUCK KaK 110 METPUYECKUM PACCTOSHUAM (JUIs 110-
CJICTHUX BBINOJIHACTCSI HEPAaBEHCTBO TPEYTOJIbHHUKA H JPYTUe METPUYCCKUE aKCHOMBI), TaK M 110 HEMETpHIeC-
xuM. IIpencTaBieHbl CTPYKTYpBI, KOTOPBIE BO3BPAILIAIOT OOBEKTHI 0a3bl, SBIIOMINECS TOYHBIM OTBETOM Ha I10-
HCKOBBIN 3aIpoC, a TAKKE CTPYKTYPbI UL NPUOIMXCHHOIO IMOKMCKA 0 CXOJACTBY (OHHM HE TapaHTHPYIOT
TOYHOCTB, HO OOBIYHO BO3BPAIIAIOT OJIM3KKME K TOUHBIM PE3yJIbTaThl U paboTaloT OBICTPEE CTPYKTYP Ui TOUHO-
ro noucka). M3noxeHsl 00IIe IPUHIUIIEI KOHCTPYUPOBAHUS U IPUMEHEHHS HEKOTOPBIX MHIEKCHBIX CTPYKTYD,
a TaKXKe PaCCMOTPEHBI HJIEH, JIG)KAIINE B OCHOBE KOHKPETHBIX aJrOPUTMOB, KAK M3BECTHBIX, TAK U HMPCIIOKCH-
HBIX B IIOCJIEIHEES BpEMsL.

KuioueBble €J10Ba: MOKCK MO CXOJCTBY, HOUCK OJIMIKANIIIEr0 cOCe/a, MHACKCHBIC CTPYKTYPbI, HHICKCUPOBAHUE
Ha OCHOBE PACCTOSIHHIA, METPHYECKOE PACCTOSHNE, HEMETPUYECKOE PACCTOSIHHE, METPHYECKOE AepeBo, Tpad co-
CEJICTBA, METOJl BETBEH M IPaHMIL.
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OcHoBaHi Ha BiACTaHAX iHAEKCHI CTPYKTYPH /IJIsl IIBUIKOTO MOLIYKY 32 cxoxicTio / [I.A. PaukoBcbkuid /
Kibepuernka ta cucremunii anamis. 2017. Tom 53, Ne 4. C. 165-192.

AHoTanis. PO3risiHyTO KJlac TaKMX 1HASKCHHX CTPYKTYP AT LIBHJIKOTO IOLIYKY 3@ CXOXKICTIO, ITPH KO-
HCTPYIOBAHHI Ta 3aCTOCYBaHHI SIKHX BHKOPHUCTOBYIOTH TUIBKH 1H(OpPMAINIiIO IO 3HA4YEeHHs ab0 paHT JEeSKUX
BiJIcTaHei/cxokocTel Mixk 00’ektamu. OOroBOPEHO MOUIYK SIK 38 METPUYHUMHU BIACTAHAMHU ([UIS SIKMX BHKO-
HYETBCSI HEPIBHICTh TPUKYTHHKA Ta 1HIII METPHYHI akCiOMH), Tak 1 3a HemeTpu4yHUMH. HaBeneHo cTpykTypH,
SIKi [TOBEPTAIOTh 00’ €KTH 0a3u, 110 € TOYHO BiJMOBIJIFO HA 3aIUT, & TAKOXK CTPYKTYPH ISl HAOIMKEHOTO T10-
IIYKY 33 CXOXKICTIO (BOHH HE TAPAHTYIOTh TOYHOCTI, aJic 3a3BUYail TOBEPTAIOTH OJIM3BKI 10 TOYHUX PE3y/IbTaTH
Ta HPALIOOTh MBUJIIIIE CTPYKTYP /Ul TOYHOTO TOIIYKY). BukiiaeHo 3araibHi NPUHIMIN KOHCTPYIOBAHHS 1 3a-
CTOCYBAaHHS ACSIKHMX IHICKCHUX CTPYKTYP, a TAKOX PO3IIIIHYTO 1/7ei, Ha SKUX 0a3yroThCsl KOHKPETHI aJropuTMU
(BigoMi Ta 3aIpOIIOHOBAHI OCTaHHIM YacoM).

Ku1rouoBi cjoBa: Iomyk 3a cXOXiCTIO, NOLIYK HAHONMKYMX CYCiIiB, IHIEKCHI CTPYKTYpH, IHIEGKCYBaHHS Ha
OCHOBI BifICTaHEH, METpUYHA BiJICTaHb, HEMETPUYHA BiJICTaHb, METPHYHE AEPEBO, Ipad) CYCiICTBA, METOJ T'iJIOK
i Mex.

Distance-based index structures for fast similarity search / D.A. Rachkovkij // Kibernetika i sistemnyi
analiz. 2017. Vol. 53, N 4. P. 165-192.

Abstract. In this survey paper we consider the class of index structures for fast similarity search that uses
for index construction and application only information about the values or ranks of some distances/similarities
between objects. We discuss the search by metric distances (for which the triangle inequality and other metric
axioms are valid), as well as by non-metric ones. Considered index structures include those returning the
objects of the base that are exact results to the similarity search query, and index structures for approximate
similarity search, which do not guarantee the accuracy, but usually return close to accurate results and work
faster than the structures for exact search. Some general principles for construction and usage of index
structures as well as some ideas of specific algorithms, including recently proposed ones, are discussed.

Keywords: similarity search, nearest neighbor search, index structures, distance-based indexing, metric
distances, non-metric distances, metric trees, proximity graph, branch and bound.
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