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V kHi3e npeI3HaHara ¥ csere Oenapyckara Maramarbika Ceetnansl HoBikaBail yrepiibIHIO cicTOMaThIMHA BBIKIIA[3¢HA a31-T0PbIst (iepapXidHas MaTaMa-
TBIKA, TOOPBIA Befay). ['aTa nepiuas T0pbis, 310JbHas JakiIaaHa (MaTaMaTelaHa, (papMaibHa) amicalb CiCTIMbI Be[ay: sIK TPabILbIHBLA (MOBBI 3 iX IpaMaTbIKaMi,
9THACHI, IPaMajibl, KyJIbTypy, MACTalITBa, 3aKOHBI, OI0IATAKI 1 apXiBbl, I34pKaBbl, CBETAIVIABI), TAK i Cy4acHbIs (KaMI toTapHa-iH(apMalbIiHbIs CiCTIMbI
1 ceTKi, TOXHIYHAE 1 MacTalKae KaHCTPYsSBaHHE, TOXHAJIOT1, ACBETY, HAllbli, HABYKY, MAaTIMATBIKY ).

Jlnst raTara T30pbIsA Beay NparnaHye YIacHbl MAaTAMATBIUHBI BHIPA3, HA3BaHEI MMa-0es1apycKy Bea (I1a-31iHCKY — aj1), 3/10JIbHbI JJAKIIaJIHa aricallb yce
a0’ eKTBI, BIIOMBIA ¥ cicTamax Beay ((i3iuHbls, XIMITHBIS, OisSUTariaHbls, 1oMarpadidabla, BEITBOPYLLS, TBOPUBL, iH(papMaIbIHHbISL, MATIMATEIYHBIA), 1 BEIPa3kl,
SIKIMI CICTOMBI Belay a3Ha4Yarolb cBae ab’ eKThI.

VYrepubiHio (i 60abLI 3(GEeKTHIYHBIM criocabam) MpanaHyella palsHHe M3pary KaHKPITHBIX 3a7ad: (i3iuHbIX (iepapXidHas MeXaHika, sa3epHast
apbI(MeThIKa, 30PHBI CIHTA3, allicaHHe XBajb, LyHaMi, OJakKiTHBI Koliep HeOa), XIMIYHBIX (SA3epHast TeaMeTphis), OisTariaHbix (MexaHi3M iH(apMarblitHara
npaipcapa JIHK y kieris), Benasbix (amicanHe iH(papMalblitHbIX pyxay y rykax i BbIsIBax, HaByKoBara Iparpcy, KaHCTpYsIBaHHsI, iHABaLbIHHA A3eiHaci),
MaT3MaTBIYHBIX (3a1a4 (hapMaitialibli iepapXidHbIX MHOIay3pOyHEBBIX cicTaM Mecapagiua-Takaxapsl, a3ilbIiHBIX JTiKaBBIX CICTAM, IPaMaThIK HATYPaJIbHbIX
MOY, 3BSI3BaHHS ¥ aJ31HBIM KoJ3¢ (hapMati3alplii reaMeTpbli, KapoTKi JJo0Ka3 Bsutikail Toapambl Depma) 1 iHIIL

IepapxiuHasi MaTaMaThIKa (a9-TI0PbIST) MparaHye PaldHHE aCHOYHAN 3a/aubl TIOPBI CICTAM - CTBapIHHE MAaTIMAThIYHATA ANapary, 340JIbHara
a3HAYBIb PIATBHBIS CICTAMBI: TIXHIYHBISA, IPBIPOAHBIS, BEIaBblst; adarynpHsie KiOEPHETHIUHYIO 3a/1a4y KaHCTPYsBaHHS, KipaBaHHs 1 aCBETHI i IpanaHye se
(hapmanbHae (aryJpHae) palvHHe; a TAKcaMa 3BsI3Bae YIaCHbIMI (papMaTbHBIMI CPOIKaMi BSTOMBISI MATIMATBIYHBIS TIOPHIi 3 HOBBIMI MATIMATBIYHBIMI 3a1a4aMi,
MacTayIIeHbIMI 1 BEIPAIIAHBIMI TOOPBLH Benay.

Novikava, Svetlana.

World. Mathematics. ... / Svetlana Novikava. — Institute of Mathematics&Cybernetics, Hierarchical Multilevel Systems
Laboratory. — Hrodna: JurSaPrint, 2016. — VIII, 214 p. ; il.

ISBN 978-985-99335-8-5.

Aed-theory (hierarchical mathematics, knowledge theory, ved (wed, wedz) theory) is for the first time systematically presented in this book written
by Svetlana Novikava — world recognized Belarusian mathematician, the author of aed-theory. Aed-theory is the first theory that is able to describe knowledge
systems exactly (mathematically, formally): both traditional (languages with their grammars, ethnoses, communities, culture, art, laws, libraries and archives,
states, world view) and modern (computer information systems and nets, technical and art design, technologies, education, nations, science, mathematics).

For dealing with this knowledge theory suggests its own mathematic image called “aed” by Hellenic (or “ved (wed, wedz)” by Belarusan) able to
describe both — all objects known in knowledge systems (physical, chemical, biological, demographical, and knowledge (including engineering and mind
activity), mathematics&cybernetics) and any images (signs, symbols, signals and other) used by knowledge systems for their subjects defining.

First or more effective the carring out of some practical tasks is suggested: physical (hierarchical mechanics, nuclear arithmetic, star technology of
nuclear synthesis, waves formal description, tsunami, blue color of sky), chemical (nuclear geometry), biological (the mechanism of DNA informative proces-
sor in a cell), knowledge (definition of information acts in sounds and images, scientific process, design, innovative activity), mathematical (formalization
of hierarchical multilevel system by Mesarovich-Takahara, position digital systems, grammars of natural languages; linking all geometry formalizations in a
single code; short proof of the great Ferma theorem) etc.

Hierarchical mathematics (aed-theory) carries out the main task of systems theory: suggests mathematical means able to describe real systems: techni-
cal, natural, knowledge; as well as generalizes cybernetics task of design&control&learning and suggests its formal carring out. Hierarchical mathematics also
links (by own formal means) known mathematical theories and tasks with new mathematical tasks that are set and carried out by knowledge theory.
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KAPOTKI BIAT'PA®IYHDI ATJISA/L

[Ipamanyemast kHira abarysiabHsie BBIHIKI a31-T30pBIl (TP0pbIi Beaay), HamicaHa ayTapam asa-TIO0pbIi —
Caetnanaii HoBikaBaii — BBIOITHBIM OestapyCcKiM MaTaMarhikaM i KibepHeTsikaM. [Ipamanyemast KHira Hagapyka-
BaHa I1aclis CMEPIIi ayTapa — y aJIaBeIHaCI ca CKIAI3CHBIM IePaACMIPOTHBIM IUIaHAM.

dopma BIKJIATy ad1-TA0PbI1 LAJIKaM IeparipaliaBada ayTapam Mpbl NaJApbIXTOYLbI rITail kHirl. [lagarkosa
BBIHIKI a9/-TAOPHI anLIMJIiBaJIic;I MIPBI MAaTAMAaTHIYHBIM aIliCaHHI sie CpO,Z[KaMi KaHKPATHBIX CICTAM PO3HBIX y3-
poyHsy: (di3iuHara, ximiuHara, Oisuiariusara, ):LaMarpa(bquara 1 Benay (BBITBOPYBIX 1 TBOPUBIX cictam). Ayrap
MepKaBay yKJIIOYBILb Y KHITY YCe BBIHIKI T30pLIl MaJayIibl iX Y HOBBIM KJTFOUBI: SIK HEBSUTIKI JIIK YbICTA MaTIMa-
TBIYHBIX 3a]1a4-CXeM, MPBIAATHBIX JUIA YCiX y3poyHaY. Y aanaBenHacti 3 3ayMaii TOKCT KHIT1 MycCiy BblaBalia
(akciMiTbHBIM criocabaM. ATHaK ayTap racrey neparparaBaib TOJIbKI YaCTKY 3a/1a4, epaBakHa ()i3ika-XiMITHBIX.
Takcama ObLT1 IIepanicaHbl HEKaTOPBIs 3a/1a4bl Y3pOYHIO BeAay: alicaHHe HaByKOBail /13eiHact, Oenapyckara
CBETaryIsAy. YCe TAThIS 3a4a4bl CKIIA1 MEePIIYI0 YaCTKy KHIT1.

VY Ipyryro 4acTKy KHIT1 YBaWIIIl apThIKYJIbI, Y SKIX 3aCTajIiCsl BaKHBIS 3a7a4bl, sIKiS ayTap HE macmney yk-
JIFOYBIIb Y aCHOYHBI TAKCT. ['3Ta mepaBakHa 3aJa4ybl Y3pOYHIO Benay (yJacHa MaTAIMAaTBIYHBIS 337a4bl) 1 Ba
apteikynel 2008 Tona, y SAKiX yBoA3iIIa HOBas (iepapXiuHas) MexaHika. Yce Jaa3eHbIsl apThIKYIIbI IPyKaBaTics
1 abOMspKoYBaics paHeil Ha CaMbIM BBICOKIM MI>KHAPOAHBIM Y3pPOVHI.

[Toyue! criic myOmikatpiil ajTapa i aro By4HsY 11a TPOpbIi Belay 3MEIIYaHsbl ¥ CIice JIiTapaTyphl.
Aco0OHbIs OissrpadivHbIst 3BeCTKi a0 ayTapsbl.

Ceemiana IBanayna Hosikasa (19.04.1947 — 01.07.2012), 6enapycka. Hapanzinacs i mpaBsita I3s11HCTBA HA
Marinéyurasine. Kani €ii cioyninacst 14 ramoy, ycs csiM’s clieiaMm 3a parpacaBaHbIM Oalibkam repadipaenia 3
benapyci ¥ Cibip (r. Kpacnaspck).

V¥ 20 rago¥y ckoHubLIa MaTAMaTHIYHbI (akynsTIT KpacHaspckara yHiBepciTaTa. [lepias sie npana (ma taopsli
(byHKIIBIN MHOT'1X KaMITJIEKCHBIX 3MEHHBIX ), BBIKaHAHAsl Ha MEPIIBIM Kypce ¥ sikaclil KypcaBoii, Oblia HaJipyKaBaHa
Ha Ycecaro3Hai KaH(EepIHIIbIl ¥ Yac HaBy4aHHS.

VY 1973 ronze BsapHynacs Ha panzimy, y bemapyce, n13e aBa rajupl npamabaia ¥ [HCTBITYIIE TIPBIKIAIHBIX (Hi314-
HbIX pabiem BJ1Y, 3alimatoubicss MaTaMaTHIYHBIM MaJdIIsiBaHHEM (Di319HBIX Mparpcay.

VY 1976 ronze nmepaiinuia npamasaib y [HCTHITYT ToxHiuHal KibepHeThiki AH BCCP (3apaz AO’saHaHBI
IHCTBITYT npabieM iHpapmarsiki), y nadaparopsito A.l. CemsiHkoBa (TaradacHara AbIpakTapa [HCTBITYTa), 13€
3aHsacs Ki0epHeThIYHaM 3a1a4aii kancTpysaBaHHsa. Cam A.l. CeMmstHKOY mpaxof3iy cTaxbepoyky ¥ M. Meca-
pagiua (Kmiymenn, 311IA), ayTapa T20pbIi iepapXidHbIX MHOTAY3POYHEBBIX CiCTAM. AJTHA 3 3a]1a4, TACTAYIICHBIX
A.l. CemsinkoBbiM nepan Ceemianaii HoBikaBaii, — cTBapbIlb ayTaMaThI3aBaHylO CICTAMY KipaBaHHS HaByKail.

31979 roaa, BBISBIYIIIBL, IITO Hi a/THA BAIOMAasi MATIMAaTBIYHAS TIOPHIS I BRIPAIIIHHS MMacTayJICHAHN 3a1aubl
He mapIxoa3iib, CeeTinana HoBikaBa mausiHae cTBapailb HOBYIO TIOPBIIO. 3bIXOJHBIM IIYHKTaM Y si€ J0cCTe/3e
cTai 13Be mpanbl: « T0peIst iepapXiuHbIX MHOTAY3pOYVHEBBIX cicTaM» M. Mecapagiva, [I. Maka, 5. Takaxapsr
(1970 1) 1 ste mpaur — « T20pbIst aryabHBIX CICTAM — MaTaMaThIYHbIA acHOBB M. Mecapasiua 1 5. Takaxapsl
(1975 r.). AnomHsas 3’sBijacs adaryJIbHEHHEM YCiX BSJIOMBIX MaTAMaThIUHBIX TIOPBIN, aHaK (apmaltizaBallb
iepapXi4HbIsl MHOTAY3pOYHEBBISI CICTOMBI TAOPBIS arylIbHBIX CICTAM Tak 1 He 3x1oinena. ['ara Obuto 3podieHa
Caetnanait HoBikaBaii y HoBaii To0psIi. [lepiibis sie Kpoki ¥ 1aa3eHbIM HanpaMKy — dapMaltizaibis 1By Xy3poy-
HEBBIX 1€papXivyHbIX CICTAM, Kaap/bpIHaTapa 1 r.1. Jlanei yxo raTeiMi cposkaMi Obuta apmarizaBaHa HaByKa i
se KipaBaHHE, paclpalaBaHa CTPYKTypa 1 alrapbITMbI Ipalbl pa3MepkaBaHbIX 0a3 3BeCTaK, CKaHCTpYysBaHa 1
prasizaBaHa npanasoibHas ayTaMaTbi3aBaHas cicTaMa KipaBaHHs HaByKai uis Axkaadamii HaByk BCCP.

VY 1985 roaze, ckOHYBIYIIBI acmipanTypy ¥ IHCTBITYIIe TaXHIYHAl KiOepHeThIki, CBeTnana HoBikaBa npan-
crayisie Ha abapoHy JbICEPTALIbIIO 3 HOBBIM MaTAMAaTHIYHBIM (hapMalti3Mam, aje aTpeiMiliBae aiMoBy HaBykoBait
pazsl 3 hapMynnéyKail «CIHUIIKOM TSHKENAass MaTeMaTHKa — HapOAy 3TO HETIOHSATHOY, HATJIEA3SYbl HAa HAsTyHACIh
MHOCTBA JpyKay na ratai Tame. Crieiam — Ipyras JpICepTaIlbls 1a IepapXidHbIX CICTAIMAX — 1 aHAJIarYHbI aJ1Ka3.
[Tazueit, y 1990-512000-51, TOTHISI IBICEPTAIIbIL, IEPAKIAA3EHBISI HA OEIapyCKYI0 MOBY, CTajIi TRapIThIYHAN Oa3ai
y IpicepTranblsax sie ByuHsy (Cemiana HoBikaBa BbICTyIIiIA 1X HABYKOBBIM KipayHIKOM).

Pasam 3 ThiM, 3 1985 roga Cetnana HoBikasa nadara akThIyHa ApyKaBailia 11a T50PI CICTOM (1aTyb sHa
MeJia IMaT ApyKay 1a KIaciuHai MaTsMaThILbl), A1 raTara cabpana ¥ IHCTHITYLe TOXHIUHAM KIOEPHETEIKI Ipy-
Iy MaJIaJ(bIX HaByKoyuay (8 wanaBek) 1 cTana sie KipayHikoM. BBIHIKI IpyIIbl ApyKaBajics Ha CaMbIM BBICOKIM
Ha TOH Yac y3poyHi — Calo3HBIM — T1a 25 myOIiKaislii y roj, mTo ¥ IIMaT pa3oy NepaBbliiaia HOpMY JUIs IRIai
nabaparopsli.

V¥ 1990 roaze aa3in 3 apreikynay Cetnansl HoBikaBail Obly NPBIHATHI HA LPHTPAIbHYIO KaH(EPIHIIBIIO Ta
kaHcTpysiBanHi ¥ csenie — [CED (International Conference on Engineering Design) y lyopoyHiky (XapBatbis).
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bonbmt 3a Toe, Ceetany HoBikaBy YKIFOUBLII Y aprkamiTaT 1 abpalti KipayHIKOM IPHTpabHAN CeKITbI — « T20phIst
ayTaMaTbI3aBaHBIX CICTAM KipaBaHHS.

VY 1991 rongze, nacns arpsiManHs benapyccro HesanexHacui, ycs rpymna (yce 8 yanaBek) 3BOJIbHLIACS 3
[HCTRITYTA TOXHIYHAN KIOEPHETHIKI (Y MEPLIYIO Yapry »alaloubl aTppIMallb CaMacTOWHACIb Y HABYKOBBIX 1 apra-
Hi3aIBIHBIX TBITAHHSAX) 1, 3HAHIIOYIIEI (hiHAHCABaHHE, epalIIlIa Ha Mpaiy ¥ agHo 3 OenapycKiX MPBIBaTHBIX
HaBYKOBa-BBITBOPYBIX a0’ siiHAaHHAY. TakiM yblHAM Obljla CTBOpaHA a/iHA 3 MEPIIBIX MPBIBATHBIX HABYKOBBIX
yctaHoy y benapyci.

I'aTa 6BV mayaTak akThIYHATA APYKY 1 Ma€3aK HA MIKHAPOIHBIS KaH(PEPIHIIBII caMara BpICOKara y3poyHio:
ICED, IFAC (International Federation of Automatic Control), IEEE (Institute of Electrical and Electronics
Engineers), KiGepHETBIUHBISA 1 MATIMATBIYHbIS] KAHTPACHI.

V¥ 1992 ronze Ceetnana HoBikasa 3aparicTpaBaiia ¥>k0 CBar0 HaByKOBYIO apraHizaibio — Jlabapatopslto iepap-
X1YHBIX MHOTAY3pOYHEBBIX cicTaM. JIabapaTopslst 3alimManacs 6enapyckiMi i MKHApOAHBIMI MaT3MaThIYHA-KiOep-
HETBIYHBIMI KaHTpakTaMi (YKiIro4arodsl mpaektsl Eypacarosa). EC mpansrsay cynpanoyHinrsa 3 Jlabaparopsisit
HaBaT y MEPbISIIbI CAHKIIBIH, KaJli CyTpaIoyHIiITBa 3 IHIIBIMI OeapycKiMi HaByKOyIIaMi OBLITO CTIIBIHEHA.

V¥ 1997 ronze Csetnana HoBikasa ctBapbuia [HCThITYT MaTamarsiki 1 KibepHeTsiKi (IMK), 3aparicTpaBansl Ak
pacmyOiKaHCKae HaByKOBae rpamajickae al’ siiHaHHe, WieHaMI SIKOTa T1a si€ 3allpaldHHI CTai JICTIITBIS HAaBYKOYITbI
benapyci, npei3Hanbist ¥ cBelle. 3 raTara yacy yce HOBbIS BbIHIKI JlaGapaTophbli iepapXi4HBIX MHOTAY3POYHEBBIX
cictam myOmikytora cymecHa 3 IMK.

VY 1998 ronze Creiiana Hosikasa Oblta yxuttouana ¥ kipayHinrea IFAC, ctayiusl ujieHaM TOXHIYHAra KaMiTaTa.
I'sta 661¥ TOI paaki Beimagak, kam ¥ [FAC O6b1y ykimtouaHsl acOOHBI 1aciiedbIK, a He A3sApkKayHas YCcTaHOBa.

Caetnana HoBikaBa magpbIxTaBaia RIyIo IUIEsSAy MajlalblX HaBYKOYIIAY, yBaxo3ija ¥ mparpaMHsls 1 T9X-
HIYHBIA KaMIiTAThI BAYYbIX KIOEpHETHIYHBIX apraHi3allblii, aTpbIMITiBalIa 3alpalldHHI CTallb FTAHAPOBBIM YJIEHAM
3aMEXHBIX YHIBEPCITATAY 1 HABYKOBBIX TaBaphICTBAY.

Haopyxasana nasoone inmapg o,
oaozenaza Ceemaanati Hosixasati
A. Acmpoyckamy y 2010 2003e
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KAPOTKAE AIIICAHHE ACHOYHBIX
BBIHIKAY ITPAIIBI CBETJIAHBI HOBIKABAU

AcHoYHbI BeIHIK Tpalisl CBeTnanbl HoBikaBaii, ki nmpanaHyeliia ¥ ratail KHi3e, — paciipalaBaHas €10 TI0PbIs
Benay (adm-TI0phIs, iepapxidHas MaTdMarhIKa), siKasl YIEepIIbIHIO ¥ CBEIle Ja3BOJIiIa BhIPAIIbIh HEKATOPBIS
SKKaBBIPAIIATBHBIS IS TPAABIIBIHBIX TIOPBIN 1 MeTagay 3aa4bl MaTAMATHIKI 1 KIOEPHETBHIKI:

*  KiOepHETHIYHBIS 337a4bl KAHCTPYSIBAaHHS, KipaBaHHS 1 HABY4aHHS, AKisl MaTpaOyolb YAIKY OyIOBBI CICTIM,
aJi3iHaK, nparpcay (pyxay i 1pdapmarsiii), CyBsa3sy, ynaabl, Jikay (y3poyHsy, MpacTopsl i yacy) i MaThL. [Iperasiv
yC€ I3ThISE XapaKTapbICTBIKI TaBIHHBI ObILIb YIiUaHbISA a/ipa3y AJs HEKaJIbKiX y3pOoyHSY: yaacHara Jaay CiCTIMBL,
CICTOMBI 1 sie HaBaKoJIbHAra CBETY (CyCEIHIX CICTAM Taro X y3pOyHIO), TaHYIOYbIX (YTPBIMIIIBAIOYBIX) CICTAM i
MATHL. [l MaTaMaTblyHara 1 KibepHeThlyHara (KamIl IoTapHara) palsHHS 3a7ad KaHCTPYysSBaHHS, KipaBaHHS 1
HaByYaHHS 3TaJIaHbIsl Y3POYHI 1 Yce 1X XapaKTaphICThIKI ObLTI ¥ ada-T20phIl (hapMastizaBaHbls (amicaHbIsS MaT?-
MaThIuHa, JIikami) 1 hapMalibHa 3BS3aHbIs, IITO CTBAPHIJIA MardbIMacilh pPas3JliKy caMOW CICTIMBI — y3TraJHEHHS
Ycix 3rafiaHbIX XapaKTapbICTHIK, @ TAKCAMa pasJliKy 3MEHBI YCiX XapaKTapbhICTBHIK CICTAMBI ITPHI 3MEHE HEKATOPhIX
3 iX (HanpBIKIIa/, IPBI 3aMEHE YacTKi, 3’ sTYJIEHH] HOBBIX CICTAM y HaBaKOJUIi, 3MEHE MATHI 1 1HIIL);

*  MaTAMaTbhIuHBIA 3a/1a4bl (hapMaizalbli (MaTIMaTblYHATa A3HAYIHHS):
a) iepapXiuyHBIX MHOTaYy3poyHeBhIX cicteM M. Mecapagiua i S1. Takaxapsr;
0) ma3iBIMHBIX JiKay (Ta3ibliiHai JIiKaBai CiCTIMBI);

B) HaTypaJbHBIX MOY ((hapMalIbHBISI TpaMaThIKi, IpariaHaBaHbls paHEH, almicBali He HATypaJIbHBIA MOBBI, a
TOJIbKI BOHKABa MaJO0HBIS Ja iX (hapMasIbHBIS MOBBI (HATPBIKIIAl, MOBBI IIparpaMaBaHHs));

T') 3a7a4bl 3BA3BaHHS MaTAMAaTBIYHBIX KOJAY y TeaMeTphli: YKIligaBail reaMeTpsli, O3Ta-criaitHay, KaH-
CTPYKTBIYHall I[Bep/alesbHail reameTpsli (constructive solid geometry), cicTam HapoyHacuay. Ha mpakThiis! 1
¥ mparpamMaBaHH1 BBIKApBICTOYBAIICS Yce raThisd (papmaiizalibli, ajie ssHbl He ObLTI 3BsI3aHBI TaMik caboi. ['aTa
3Haubllb, (hapMalbHbI IEpaxoA aJ aAHOM (apmaizalbll Aa iHIIal Obly HEMArybIMbl, a 3HaUbIlb, HEMarybiMa
OBLIO ATO ayTamaThI3aBallb. Y MeKax KoKHara 3 maJibixoay 6a3icHbisg Girypsl (IpbIMITHIBEI) HEMardybiMa ObLITO
3BA3BaLb Y Pirypsl OosblIara ¥3poyHio, 3 AKiMi ObUTO O MardybIimMa arnepasalb sK 3 I[JIbIM;

*  MaT3MaThIYHYIO 3a/]1a4y 3BA3BaHHS (a3HAUPHHS a/131HBIM BbIpa3aM) paraHaBaHbIX (hapMabHbIX BbIpa3ay
MiX ca0oii 1 3 yciMi BSIOMBIMI MaTIMaTBIYHBIMI BBIPa3aMi.

AdI-TI0pPBIS BBIKAPBICTOYBANACS JJIS1 BBIPAIIDHHS MPAKTHIYHBIX 337a4: TOXHIYHATA KaHCTPYsSBaHHS (J1azep-
HBIX TIPBLIAJI, pOOATAaTAIXHIYHBIX CicTAM, TpakrapadynaBanus, CAIIP, rpadiunsix iHTIpdaiicay, pacnazHaBaHHS
TOKCTY 1 BBISY, Bi3yam,Hara KaHTPOJTIO Ha KaHBeepbl), ariCaHHs (bizquLIX 1 XIMIYHBIX CICTOM 1 1X HACTyTHara
BbIKAPBICTAHHA ¥ TOXHILIBL, J3ApIKayHAra KaHCTPYABAHHS 10y1aBaHHs1, 1HaBaLlbliHAN A3€HHACI, PKAJIOTl 1 aXOBBI
371apoy’ s, MaHETapHBIX CICTAM 1 JIaKyMCHTa3BaPOTY, ACBETHI, CTBAPIHHS 1 ynankaBaHHA Benay (PpambKIOPHBIX
BEZaY, 6eJ1apyc1<1x CYIOJIaK y CBEIle, KYJIbTYphI 1 MACTALITBA).

BhikapricTanHe - TaopLIi JUIsL a3HAY9HHS (Pi319HBIX 1 XIMIYHBIX CICTAM Ja3BOJIiJIa CTBAPHILb iepapxquon
MexaHHcy, 37I0JIBHYTO 3aMSHILIb BSIIOMYIO HBIOTAHABY MEXaHiKy 3 sie I[aHaYHeHHﬂMl MAaKCBeJaBy BJICKTpaI[LIHaMle
11HII1., 1 TparaHaBalb pamdHHE OIPPAry MEXaHIYHBIX 3a4a4. Y ThIM JIIKy YTIEPIIBIHIO npanaHaBaHa aricanse QyH-
JAMEHTAJIbHBIX (CTaOUIbHBIX ) 2JIEMEHTAPHBIX YaCIiHAK (IIpaToHaY, JIeKTpoHay, (paToHay, maziTpoHay, HeUTphIHA)
SIK CTaHay aJIHOM cicTaMBI (y BtoMaid (hi3ilel Takas 3ajada cTaBijgacs JayHo, alie 3aaBaJIbHsIIbHA 3BS3allb YCe
3rajlaHblst a0’ eKThl ¥ aJTHOU TAOPbI1 HEe aTphIMITiBaNIacs 3-3a BsUII3HAM pO3Hillkl ¥ Baze). HoBas MexaHika poOilb
rata 6e3 yBs/I3¢HHS AaJaTKOBBIX HECTAOUIBHBIX 111 MPBIHIIBIIOBA HEHA31PAJIBHBIX YaCLlIHAK KIITAJITy KBapKay.
[TpananaBanae amicaHHe TpbIaTHA AJIS a3HAUDHHS Mparpcay ckiiaganHs (iziuyHara (arambl), XiMigHara (Mase-
KYJIBI, y THIM JIIKY — KonaBbis), Oistnarigaara (JJHK), indapmarieiiinara (Tyki 1 BEISIBBI) y3pOYHSIY.

Vcé rata ga3Bonina:

* a1 HOBAe aricaHHe sA3epHara CiHTa3y (30pHai TAXHAJOT11) 1, 3 aHaro OOKY, CTBapPbIIb MAIBIXOBI 1a
Oy/Z10BbI HOBal MepbIsAbIYHAN TAOMILBI AIEMEHTAY 11X 13aToMay, a 3 1HIIara — JJalb HoBae TAYMaudHHE BSIJIOMbIX
nparpcay TIpMasi3epHara CiHT33y 1 aJKphllb MEepPCIEKThIBBI CTBAP3HHS HOBBIX 3(QEKTBHIYHBIX CXEM T3pMasi-
J3EpHBIX PIaKTapay;

*  HaHOBaif aCHOBE a3HaubILb PyHIAMEHTAJIbHBIA (IEKTPHIUHBISA, MATHITHBIS, [PaBITALBIAHBISA, LIETUIABbIA)
3’SIBBI 11X y3ae€Ma/13€HHI, Y THIM JIIKY — IHTAP(APIHIBIIO, AbIPPAKIIBIIO, BiIABOE paXa (aJII0CTpaBaHHE), KOJIep;
3palilb HOBae ammicaHHe (haToHaY, HIIEKTPOHAY, Ta3iTpOHAY, JIEKTpaMarHiTHEIX XBaJlsy, TyKay, BbIOyXay 3 yiaikam
X y3aeMa/3esHHY;

*  HaHOBA a3HAYbINb XBAJI 1 iX PyX — 3 yJiKaM HOBBIX aJIKPBIIILY a0 XBaAX (epaHOC Mackl IPbI 13¢ap-
Maiibli), Kisl He Marii ObIllb a3Ha4YaHbl ¥ MEXax BsJIOMbIX PAHEH MaTAMaThIUHBIX BbIpa3ay JJIsl XBaJsy;

VII



*  YIEpIIBIHIO amicallb MeXaHi3M yTBapIHHS BhIAY 1 Mpally 3pOKy Ha iX acCHOBE;
*  a3HaYBIlb T'yKi, MpanaHaBallb KOJIephl TyKay;
*  TpamaHaBallb I'YKaBbl MEXaHi3M Ipallbl HEpBay 1 MO3TY;

*  YIEpUIBIHIO panaHaBalb MaTAMATHIYHbIS BBIPA3bl: PyXy IlyHaMi i KipaBaHHs iM, TapHaa, yTBAPIHHS
Kosepy Heba.

I'sTa KHira He BeJIbMi JaCTyIHAs1, 00 CTBApIHHE TAOPHII Beay (a3A-TI0pbIi) 3anaTpadbaBaia BeIIPALOYK] HO-
BBIX criocabay BbIkiaay. MaramarelyHai NapbIXTOYKI, IKYIO TAI0Ib CyYacHbIs YHIBEPCITAIThI, MOXKa ObIIb HE
JacTaTKOBa JUIsl pa3yMeHHs HoBai TA0pbIi. [1a ratait nperusine [HCTHITYT 1 JlabapaTopblst phIXTYIOIb Ty O YHBISA
JIEK1Ibl1, HABYYaJIbHBIS KYPCBhI, IHTIPHAT-JIEKIIbI1 1 KypCBI, SIK1S 1a3BaJISOLb aTphIMallb 1a4aTKOBBIS BB ¥ ad/i-
TI0PBIi, TACTAKOBBIS JJIST HACTYITHAra cCaMacTOHHAara 3acBaeHHsI IITall KHIT1 1 IpaKThIYHATA si¢ BHIKAPBICTAHHS
¥ cBaim npadeciiiabiM KipyHKy. JIekibii npaBoassnna 3 2013 roga. 3 2014 roga aakpeiTa MiXKHaApOIHAS aCBET-
Has mparpama “IHdapmatsika”, sikas Baa3€ MaApbIXTOYKY Oakanmaypay i marictpay. MarusiMa HaBy4aHHE ¥
acIipaHTypBHl.

AtpbiMalib iHGapMaIsito ad ya3ene ¥ apraHizaBaHbIX Kypcax 1 JIEKIbISIX, HaByYaIbHBIX IIparpaMax, Mardbl-
MacIli HaByKOBara CymparoyHiITBa, a Takcama a0 J1aJaTKOBBIM HaKIa/I3€, MEePaBbIaHHI 11l epaKiaa3e KHIr
MO)KHA 12 HACTYIHBIX ajipacax i Tanedonax’ :

[TaBan Byka, ntr.imc@gmail.com, +375 44 7049129, +375 17 2124296
Vnanzimip Hogik, vlad novll@mail.ru, +375 29 5706267

Hasyxosvl cynpayoyuix i cabpa [ncmoimyma mamamamviki i KibepHemviKi,
Jlabapamopuli iepapxiuneix MHo2ay3poyHesvix cicmam Yi.Hogix

' To get more information about educational programs on aed theory, possible scientific cooperation, getting of this book additional
copies, it’s translation or reprint please contact: Paval Buka ntr.imc@gmail.com, +375 44 7049129, +375 17 2124296, Wladimir Novik
vlad novll@mail.ru, +375 29 5706267
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ITanoge,

S maw ro’Hap npamaHaBalb MaT3MATbIKy, ACHOBA SIKOil — roMaH (rykaBbl i
rpagiunbl) mMaix a3sanoy, Liisga, Craryr Bsuiikara kHsictBa (KiM Kipyenua yBech
CBeT sIK MaT3MarTbikai). I MaTamaTbika, IKyI0 sl IpanaHylo, 3apas3, sHa

A poaHnae 3aMUIi

An romany 0apoy,
AJl Ka3ak Be4apoy,
AJl meceHb XyIapoy...

THkeT KHirl H ckOHYaHbI. | r3Ta — 3anpammdHHe Ja yCiX, XT0 X04a, icui ma rayrai
aapo3se, siK 1 inia 3a BsutikiMi renisami amepa, Caneri, HambIX A3510Y.

Csetiiana HoBikaBa






Yactka 1.

IEPAPXIUHAA
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1.2. BbICHOBDI






Uamuareika- ciuBad cBery, 910 Graga i 4370, Luis usa Bagse pyx 910 auert 3 LHYIa2A g
HoBout c8eT. 3apa3 warsuaivika A? bae g3Be acHoGHHS iepapKizHes cxempi~"Ad i e, Ix suec ©

wepxi cBory (crparul 8egayg,opTolA?) yiagkaBaHil agHuIA 3GKOHAL 20 PyXy - UexaHiKi. (xewa L=
cin8as Jikada-1epGa1iPIzHLIX Fegal CyG2HYTLIX Y Wetya pasuepKadanae 320gHA 3 )epapxiad

C8ery i py¥au $10 3.ueHut. Cxewa ol * - cysz yykaba (liTapHa) ckasaBox Segay - ciuBal

wWacHy 9K Y82Heyua g race | paswuspikoybae 920 3ueCT. tpahQHQﬁQlibf-Q Guba QZOP—'&?'?%
Cher | Gr4roLarouya_ij 3URCT 4CIX QU 2OCTAK , HAG3SISHOL I YJacHau nazyinacyrd, i
PY¥Y ix LUHONCAHHS GIHIKQR NaJe TYUOHY, G § i~ Pk CluaganHg HoBaza cBery-

i X212 . g 5 o - - )
Cu8awn c8eryd? i d? - 3uect warswareiki . IMa wyciye pasizdaye y wi 3UeHo! geix CICTaL
c8ery — gaktagra 1TaK kad pyx Paslikay ad20MaY PyX 3LeHt 3lagaHutx Ciciau. Y Takiw pase SHO
ONBIKAIOLYQ § “UeNTax 3LeCTy LaPuaTuk. Kadi Xaus § agHa aciaua araszBaeyya 3a 90O
JI eWCQUI, UATIUOTOIKG JIYCiyb AUSHIUL Ylacks 3ued | npananadayb Ho8:S ciubalot.

Cxeuor i '8P yauikai § nodi Bagoweix ciuBaleHolx acras 5 ix acHogHus —
PauaTeka HaTYPaleHaza L0MOHY — yioga chso&ux (Tgrcthmx)Bequ! , Skag ydiz8ae
G3narae se cizHasaw (2yKaBa-AiTapHUIUI JIIHOTIHHALI , KAFOZGLI TYTAPGIEHAa QLONY,
‘wecyawt § CKasax , 3Hakaul NPLiNbIHKY + Hagicey) .
3uect Begay: pousl (3 X CKIOHAL, AG3IHKABEIL | LIHONCHIY Jikaw), PYxi (3 X IueHaun g
Zaee ),a3Haz3HHI (WIepK patay | pyxay), 38aski Segay y ckasax i ckalay y 1IKerax,

4ag 8egay (TYU GHHb (NLITAIEH 6, 058ecH b1, 3620gHb, O2IUL) | PYX 3eHb Jagy 3WPHA pyxYy
GYui (HoByki) — KOL TYUGHHLS Begn 2LHANOUYQ HA GOKIQgHLIS, 3G LI SHOY gsHIKoe
TYUaK SKI pazwprBae 1X WeKCH , G Y 2376l Npaysce agairka8el Jik AuSHSeyyYa Ha HHOWCHY,
PY% aKka38aeyya pyxau yi G3HAZIHHew 0 PXi CuseBatouua § P2 | y3Hikaoue HOBLIY CIZHAILY

. lpawatrelk s - )
“ika8ot kog - acHoda lepapxizHaL LQTALATHKI
019 KI PYHKI LOTALIGTEI ( 220.UCTP6S, QY HKYLI YCIK OPYLIeHTGY , IHTI2pa- ——
= ¥ d h ¢ Y, IHTI2pa- ghigpepaHuLiu

Heragor pa_uqud,a.nwpq Vidw.) Q3HQAZArOUYG § JIKG BB .;0939' ) Qde LikGBu kog —
1epapxi2Hag acidua 3q X encadds ; ‘

UeXAHIKG iepapXiTHuX CiCiau ~ KidepHeroika ‘
npay>c CKIAQOHHS (KGHLTPYIBaHHS ) HOBLIX CicTAU y 89GOULIX KOJIX [ (X JLUHOMTAHHS 3
GC8erad (Ha8y2aHHE.L ) 23TLIX KOIOY |, 3L1eHau X 106Gy ;

8 T ' ¥ ‘ " : : :
€gbt NPGKTHI2HLIX KIpgHKay HA8Yk:  TaxHIKI, 1aGayT8a (241caBuig | 2pagpeHuld CidiBaibt CIETL) —

3oHa Tyuamy i nodi Begaig ,G3e L0RYuUb YIHIKHUL LCTUD SGS ANUINGICYU G 30 Lentawi INUYTAT
yJago 8egay.

320ganac nose Begay - HATYPaEHAS UCTOPUS HOBAU LATALQTHIK. Cxeya_ﬁtg.:i 28ae 23Ta node g
Qone {2, 0, ¥,w, 6, p} CiuBary Gaaghl § 3uecye KPoiHiZHAU Ag3IHKY A
A

Agia5sp
AAE [BABLADP
? {coA 6‘} 2 3 - o
TIXHIZHOIX qgsinon{A,P,l‘,Q,i B} arporuansix Pyxaw JHoweguna A” Ha yaacHe! 3uect, t y duecye

nerqgaaght AS , yamikarorald g pyxy crlagawna HoBaxa ciuBasy cBery g iepapxiznow
TYuade {32} cierauy AR N2 PATAGAZA B2, A £} - yaacHoi kipyHtay (0prag,Cipar)LaTILATBK:.

Cxeua®?, y agposuente ag cm;aa,c‘iz, Zole 2QCTKI GNLIHAOYYA Y PO3NBIX wecyax ( ix cyBass (xau )
LQUHeN 30 200.€TPHRHIIA LGLTO!), A3HAR0P LeXAHIKY 1papXIRHbLIX clcTu ( PYX LHOKQHH S 1 CLIGGAHNS)
g QgHuiu et , pasuepkaBanuiu 3wgHa 3 lepapxisu i pyxau cBeny (y 1aTew uecybl 1§ aghellace
QNLTHOROUYA Pa3a.L CiCTaubi PO3HbIX 2ACOG | panzay iepapXii).Y Boiiky cxeuq YA kazogdae
noue gse BuiroH Basouua 38x120d1HbIg g3RHHI apuiuetbiki § JikaBom Kogse. [3Tn gasBaige pawaye 3agazs
«Uexaniki S apuqaner szt § Jikadery G3g- npoyrcapet- Cxeyq"c’i" Ha2ag&oe’ 807 - CiBou WexaHiki |

Y410g61, IKAS LHONCHIYYQ HA PIT — YHIKae {j 9e sueci,ysBanc Bae | pasuapLoy Bae R LACTLL , 3w aHSe, Jag )
rQn2.

CiuBasshor kog A’gk.nozae noue Begag (cxew, ckasag) Yeix cicay cery. Y ix diky i oprol A?: Zbie 306
Begag 18938aroyyq 3ueciay. 310gaH Kogjgnwmeqqa 30 encaui BIGAUIX JiKag, HeXaHiKi ,HOTYPAJEHbIX
20l1anay 1| paswpT8ae ix rapesolTol.  JipananaBanets apas xwaph Letay CTpat At Y
HQTGPALLHULY 2AUANE KII0RAHOUL IX OCHOHH OIS ILEH | QROHO! UARTLLLLIX Yee iuenbi 3uu3HS touya 3k

»

LOTANGTAZHDE CuBalbt | J10UyUb AKA38a4YA | HekaleKiX QzonaX Agpasy - Q& MacTot Line K sueciaul .
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A A —aix
4ikA CBety A~ 30 kiotaBas UePKQ — PONH (y3guill, LIeHCaHb, Y3poBenb) i iepapxil
Hyuap uecya i tacy g 2ciopul, JUawyTHacys (LepHacys, LozHiTyga, baiizuna), na2iui uacys (nose
TYUaHY), UsRa (30pag), PG (KIPYHAK | XOPAKTAP Pyxy),- -
AlKaui 8pugparoyua gee opo Az Jik A%, pyx p)1agy¥?, P32’ nose 6”,‘ TyLQ Hp", 370 1+ gaaga A AS
Ak g A’-lepapxizHelg CICTaLM ) SIHG! GKIOZOI0YS YCe 31agaHpis opTul | Bolusparoyya i
Ik A - ciwBau (1260, litapa, 3vak,weika), A— cBeraikay,nam-aik - Cichua ciuBadag (cxena, Kog) 3
JA&XAHIZLIOL 9 3UeHB ( I2POPXIZHGS OPHIRLETHIKA ,2 POUGTOIKG 1@PAPXIZHbIX CICTIM)
TIXHIZHAS ACTAVA PGAMIKAY — GIG-NPAYCAP (Ui 2bUBHIK , LHOLILIHA)
Ry—ptdx,uax (JUHONTQHHE | CKAGGAHHE) _
aKT, 3eHa, §3eg,n a,TIAHAIONS, PAU, X0 LOH U, ... -
Qg3iHKka P‘di‘a P _.f:xi X ahusBory = 32:&1 3u'te£c7;)6‘?\<—> {@“h@f@m} (KAHOZQE TP TAKTU:

@At <—=>+_Pé'f:3) L 6Ms , ®S™pl ot w6 @“H*ngf): e
G3e A=A =B T-aik (Te AN, A~ uiHgant (apxigHe,3HIKI0Z6) 2ac, A -naHyozs (Ssuyent) eac, 8 -
HOBbI (§3HiKarozel zac;  ¢8eiu karey Cipaixi Laxa HoKipaBaHbl ¢ At , g3e TaKT @t BuikoHBae LuaganHe -
cyszBanme,Cisik apxigHoix Ciciau { w3t } <677, Takt ®*npauye ¢ some Glags —UHOUCLILE WE <> ),
LU KaHey Luaxa HoKIPadaHs! | nuie Tyuaky H g3e BeikonBaeyya HoBae LKIagaHHE @ wax yHikae g 3ued
OPXIHLI, CICEU | BUISHSE 1XJAG HO NAHYIO , LIHOKGHHE NAHYI0LA2q JOgY FAuauHSE TyuaH, atakT @2
npaua ayrapay KoBuix cubaiay "
PAT- yarypaioHas Victopus cBery A)‘d 2ac Az 910 y3uikHenHs § Beye AT, P iiciopus naHaBaHHS Ay
20G3iHY aghiA (Y4aCHAs ticiopss A’ AKGS GKIFOLAR 20g3iHy urtontanms (3agag ) | 2agaiHy criagamnts
(nPonakof M), N7 - Hatgpaleiag ciopus KoBawm cBeiy AP, pP-ticiopuia 3uens cBeiyAlyrae 8 — 2ac
nouaBanna AP - ueTa glagut C8eiy AM
P - uexavika iepapxiziix G, KidepHetoika ~ ciuar cBery Ny swo pyxy
F’K_JQQJC' CT2.40; 1epa; L197a,KOH QUL Y3 Gbiu; LIKAIA ; GPGTA ; CXeUQ,CKA3; 3HOK, Ci2HAd | J1eHq
3GIOH, CTGTYT; UOCT,CTUIK ,CyBI3b, KAHTGKT, Y30 OGS HHI, Q0L | UeTKQ ; Q3HOZIHHE | PA3UEPKABAHHE, ...
opt (8apt, Bow BapzanHg, sep Bapracyl, zogHacyi ,20pRy,8au), opgap (8apra, napagak,Cipod) , LicTaua
OPGLIHOT - Y3GUuaY , POILIBPHACYL NOUS, LIEPHACUb Ag3iHK),Bata PILE, XYTKACYE PyYXY, - -
409 3ushseyya ag 3a20groBara ((xaBAHMN, TyLQHHG20, X LUEPLIZHAZA ,LIGRIZHO AQY NLITAHNSY, NPANARCY,
Habyxi) ga Bagyzawn (TYTOPAILHO, Y3OPHGLA Y Tolll Jiky agHayigeuara Jagy X 8adi(Bangpoghara),
3aragHaia (naHykowoa, TataibHaza, acBernan ), ToXHizHa (uHOWTHAW) | wiNgua G (apXiIgHaTa,
3Hikarwraa, HakaHaBaHaza)
= AN v - : T = — A AN -
SakoHul i A (4 i uiy pogHacyi {«>} i pai {=,1}) Granzaruua § nose T g3e opist A= cipaii traranols
-@,co - P37, CU82— QQ3iHKQ,ag3iHkadel JiK, lwa, GieTaua _
TIXHIZHAS QQ3iHKA - TIX: PTaxL 2Bl «» B4 % p-uepracys ogaiHki, T - Hywap Seuecya inacy 4 A
apguinapHaa (pagaBas 38612atinGa) bz Y neui,3ueeye 62 (4 naBakaibnbil cBeye),ectyiz, go19,2ACTKA, ..
OEIHKG Yragh ¢ oQTap"‘, nav? (KpeiHiug, GeHOBQ ) QPLIIHGL ), HYASBY KOH — KOHH < o
45 HiEHA>Wm7$)
TYTap (Tyrd), ysop) opt 2 (&api?, Bagyras c.'mr‘;ma),gaeca'm KOH — KOH <7 d\fo
0 (-)fo (___)10:10{-_;',!0) How?oﬁtw)o ~
£Leia gqugo,nQHS;( qmquqg giaga (TguaH ?o" ) — Xew 2"’5’, -ra-rajina& H;GQQ
— 101228, au?F (dubas cBeiy N Ha wanco A p)), waTador ko ~ kou? 7ol i
13,7212 5 %R s AP ) %
Qg3iHKa wepbt (CzHad yiagel) t {aH2,Li%, LA, Lex )Xo, naH, OpT, BijM, UQ2, TakT,KyT, e PTY,
{-0,+37 - ag3ink KipyHry , den? - agsiHka swers, abdlueny

2,6 — Noue , 32T —LHOWCHOA JiK {_};‘
) ] ~-—
¥dapa, 3833; <kiuag; BygoBa, KaHCTPYK Yuia ,ap20HI3GYHE 3 CYNouka 30Ha ,uco;a,pau 1‘Lop?.q ,38:3300 O e
QCHOGHLS 306! NOJS : NOKA (KAIG laghl 3 NakYotbLL TOTAIGHOW 10660), Xeu (50"9_ RREHH yXuMRESIERS dOG)
Jex? (Mexauiiel  TyTapadsHa glagraBanoi GoH haHydaza ;o.m,aw BoikaNay el uexqm;: ~30HG cw..:.;{
dirgaaza vacy A, ted 4ag Ha augomes 3 nanyozeu ), pai A (3890 Likyiaza dag 1. 3 x “‘1’_99“9 @
U320 GO LIeXOHIZROD G20HY ) | OPXA (3HO LU HYIOa JaGY Az 3 XAATOEMbW PYxad p7e ).
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B, $ -137Q | '\ePOPRITHEL TYUGH, Xaoc, HO8u et
Boas 420, Mazzeuacye ,8aaHHe ; 4ealpa X uapa (xiuepa) | node gyuki , HaByki, 3ueHst g-aget i
PaMHUY — HYLapy LeCY0 i LAty Y Tapagse 3ued cery, ...
ag3inKa Tguany -xeu?, aikaas wepa nous pr-uepHacue cBeyA’ gw Gigau ga AP
CluBas TyuaHy: ©02 (3HGK H0GHHS , MRCKOHTAHACYI) | 2 M3HaK TywiauHbix 8egay)
e 00t 0k
A o - CuBas cBery, warauareik
ggmp, NGH, yiago, Begut,ag3iHka
U8 - a3g(Beg,and) P
ag3iuki uepo: navd ciu? Tor? 8eg?, c8er? mar?, e { A Y 42
N, a2 - cBeraikg A y cissBoiax mamuaiokitikg A AP,dE- uaruaruika i c8erdiky B, usra cBerg A
(Yee gitapot § CiuBalax CTpat - 341IHCKIS, 1@ NpanaHyeLua Kasaus [al i 6] 3awect Calgal | (48udgal:
A*-La-263, AP - [a-8oral, At - [ub-TGgd, A - [ub- 2161 5 YCe GLTGTHIS AITaput tyzaus Sk 38L1adHa!
PP [Po-3163, 8% [20u0-2067, W [Owew -3ub], G A= LA2uG-2163, B[ §s1a- 3u6.)

Cuau ciuBaiag A*- LGTAVGTHZHLLS CKadW:
w8T ~Aag¥ diky A uepHacyi B GG3iHK @ Hywap T
Pl “PYx P LHONCQHHS @ uiky A 3 achodad OB | wstal 67

Mawsuaroia Nygiaowme MOTAUATHZHYO LPAUATLIKY , 1ePOPXIZHUS LiKi | UEXAHIKY § NaH0T cubalbHtt Cys
CGu? «— dr e { &2, 82}

3:ueuu VAW Y420 (W UHOWCAHKHE | CKIGGAHHR) 3G HeHb 3 PYXQU QYUK - NPAYICaL AUeHu begay, y iy

iKY = 3 NPAUICOL LATIVATHZHA2G G3HAIHHA Jax aciau cBery.

Giparsug wamuarozaaa a3HaTIuHa (Botuspanns) acoduad cicun (O — wapra pyxay ag se
NGHYIOToX CTPGT g GPXigHBIX ( 3 uaReutuai Bepranusui) gkas Buuspae

AN Geraue 22 - e pane Y 'epapxii,uecyaitac y A

Lepracys B citiaue $2A ¢ wencax Ny A | weTcy se nanyoral cieraue Y
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HIERARCHICAL MECHANICS OF NATURAL SYSTEMS!
Svetlana Novikava

Hierarchical Multilevel Systems Laboratory,
Institute of Mathematics&Cybernetics,
Minsk, Belarus

Abstract: The paper suggests the new mathematical images (definitions) of the
lowest natural strata (natural fields&things including chemical system) by means

of hierarchical mathematics A" and mechanicsP*. The definitions meet all re-
quirements of practical cybernetics (design&learning). The images of known
natural fields (fields of chargers magnetic, gravitational, nuclear links) and new
one (field of hierarchical haze) are stages of dimensions growth of one original
field in process of level increasing. Natural systems (protons, electrons, positrons,
photons and other) contain these stages and change them. The paper marks new
horizons of practical mechanics.

Keywords: hierarchical multilevel system, mechanics, cybernetics, natural systems&fields.

1 THE TASK

Hierarchical mathematics A* (Novikava et al., 1998) originated by works of M. Mesarovic and
Y. Takahara (Mesarovich et al., 1970; Mesarovich and Takahara, 1975) must define any systems
and order all directions of science (areas of knowledge) by simple schemes (images, figures) linked
in general scheme with new (hazy) horizons of knowledge, and in agreement with the requirements
of practical cybernetics (design&learning).

The area of knowledge about natural fields&systems (including chemical ones), being a reason of
many mathematical theories (and a range of their long&rich practice) looks now as the most or-
dered among scientific directions.

However its existing order is a set of odd directions incohered with practical cybernetics where any
system image must link:
e changes of system contents (its lower strata);
e its activity as whole thing in its own stratum (among like systems) and one in its holding sys-
tems (its higher strata);

e its changing signs in higher strata (which are defined by system activity and define its life cy-
cle).

The main laws of this area, in fact, ban the named cybernetics links. When (in agreement with these
laws) any system must keep its rest or straight-line uniform motion till an interaction with other
system (this interaction will be equal to zero), it means that any changes in system contents can not
change its activity in its own and higher strata. And higher strata can not arise in that case at all.

" Yrepuubitio anyonikaBana (first published): Svetlana Novikava. Hierarchical mechanics of natural systems. Proceed-
ings of 14" International Congress of Cybernetics and Systems of WOSC (World Organisation of Systems and Cyber-
netics). 14" ICCS, Wroclaw, Poland, September 9-12, 2008. Ed.: Jerzy Jézefczyk, D Orski. — (CD) — Wroclaw 2008.
— pp. 150-174. [ISBNI 978-83'7493'400-8] ntr.imc@gmail.com, vlad_nov11@mail.ru, imc@tut.by
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Other general laws of considered area do not allow many known facts and can not connect existent
descriptions of natural systems&fields.

The paper suggests new way of natural systems&fields definition by means of hierarchical mechan-
ics P*, arithmetic A* and other strata of hierarchical mathematics A” .

2 MATHEMATICAL SYMBOL OF HIERARCHICAL SYSTEM

Mathematical symbol A" of hierarchical system has now two main images — “a” and “a* (fig.1).

“a” and *a”* define one statute hierarchical system with mechanism of level increasing.
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Fig.1 Mathematical images & and & of hierarchical systems.



In the way of level increasing (fig.1) the system A” is original authority (sway) of time A (A*
< o). A" is included into contents of all its lower strata ¢ <> {a)ff }. Then it is multiplied by
act “p*: 0! — o' < {a)f } and is turned into plural number ¢ of technical (ordinary) systems
{(of} which own all its abilities. At first o* is hazy field with chimerical ordery! <> o0*. All sys-
tems {a)f } turn their natural (lower) strata {o"lf } into their own hazy areas {,Bf } Exchange of hazy
areas {,Bf } in process “p’” lead to their ordering (their dimensions growth). Thanks to that the
new order ”y grows in the whole hazy field * where meta systems A” (meta authority of time A

and original sway of time /) arises.

Own name of A* in natural language is aed, and strata names are:
A, A —level (lik, angle, hierarchical number, time&spase sign, range, ...);
P, p —act (turn, changing, process, technology, ...);
I',y - link (connection, measure, characteristic, law, statute, order,..);
Q,w - single system (thing, state, unit, detail, ...);
X,0 - many systems (plural number, field, contents, construction, ...);
B, — hierarchical haze (vagueness, chaos, aim, task, ...), new (meta) strata;
A,o — authority (symbol system, sway, ...);
A" —original sway of level 1, A’ —new, meta authority of time A, origin of higher level £

A’ strata are changed in process p”~”: act proves to be link, single system — plural number (and
new single system again), time is turned into thing, haze — into order and then — into new haze, and
the like. Since that their names are changed too. Owing to strata links (fig.2) any changes of one

stratum are owned by other ones.

A
ra ﬁ N M,.-:-'Y .
P ¥ A Yo \’\

}L/ N

¢ P A
B . ,f‘m g ) 1{ .

B
o 4 \\g:\"‘x "/@v j{\
® [ p T e v - p \ ;)‘

Fig.2 A" strata links I', in process pl_)ﬂ.
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3 MECHANICS OF HIERARCHICAL SYSTEMS.

Mechanics P* of hierarchical systems is process p”””. It changes both natural sys-

tems&fields and mathematical symbols. These cohered changes are described together in the paper
(with aim to abridge its text). And near by mathematical schemes the habitual graphical images are

included in text. Unlike mathematical figures these images can not be the members of acts (+)* and
(x)". But they answer to exact schemes and allow to connect new mathematics and existent means.
Any level (time) A in hierarchical systems is defined in process p*~” by its:
2) natural history p* in earlier times A_ (A —> 1) till time A arising;
3) own history p* <>{*p*,"p"} where:

- original sway @ of time A is multiplied by act *p’__ (in time *1), and it is turned
into field o” of ordinary (technical) systems @’ able to grow hierarchical haze B”of
time A ;

- technical things @’ in field ¢ exchange their hazy areas B by links y/ , order

them, and define their leading unit " and then meta authority ! in process

2P of time A ;

4) new history p” when the highest sway o/ changes the contents of all authorized systems

(systems of time A ) by signals of new time /3 .

In agreement with that the following text is organized as a range of stages: natural, own and
new history of time A .

3.1 GENERAL FIGURES OF THE PROCESS p* .

Natural history p* <>{*p*,"p*}, 1 <> (*A. — "A_) of level A begins in time *A_ when
original sway (initial system) of time A_ (earlier then A, lower stratum of A1) is multiplied by act
x A

ps A
Py > ot

x A
pa);a

X A \

A d

+ A A B A
<—>{p RZRLCY

2
“A, @y A
OOTA ,
N Z \ N
- Y A ~
y A A y
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Habitual name of the field ¢ in technical science&practice is ether, and systems "

are ether
things. Ether o ** is zero — field in measures of new (arising) time 4 since ether units co, * and the

whole field o ** at fist have not characteristics of new time 4 .

Directly after act *p™ ether field o **is set of odd ordinary systems a);l’ with general link
7> <> o) (signal of original sway in time A_ <> 0*") and dark haze ?*" <> *" in the links y** of

time A <> o’ :
A A 2 A A 2 s
o el |, v o 0, i o @ (10 )
2 2,

xr /Tr Az' Zr
@, <—>{a’o , }r<—>{a)0 ’{a)i }}T

Ether systems @, " hold lower strata {woz }T < GT’T " - old scales (old fields) of time ﬂz earlier then

2. (2. <> 2.), and they are authorized by sway systems @, of time A (it is chimerical order

(nominal scale) of the whole ether field o*").

All sway units @;: belong to original authority @;* (hidden after its multiplying (dividing)). They

are similar in all ether things @, and can not be members of exchange yi, A <> 0, ,

However any technical ether thing a);’l’ owns all might of its originala)gf. It orders its old

ZN., A,
T

scales O'T’T " by total (mechanical) order y/’ and unites them by its act “p . Then in act *p’, the

system @, multiplies its sway ;" - it turns lower systems @ of its old field into new thing

A’Z’
ﬂir'

They are similar to ;" and have new (hazy) measures of metatime (arising time) 4. After that the
system a); * begins process *p’ " in its own chimerical field {ﬂf’ } _. It marks the things B/ by
sings of its own authority in agreement with times of their arising and stows them in scales (layers)

of its own hazy zone — the earliest layers of haze is the nearest to "
+ x + 2 A, i A, 7 A,
{ prr ’ p*- , p* —>ﬂl’}/?f :{a)o ’ Gl’}f —> {a’o ’{ﬁi }}1 O

In this way the old field fo wanes — it is turned into {ﬂf’ } . — new chimerical scale of system
o’ . ether things @’ now may by ranged in general ether field c** in agreement with magnitudes
and orders of their hazy areas. (It is ordinal scale). New zones S/ are worthy to be exchanged. It

means that time “A_ ends and general process * pﬁ’_:f begins in o** together with time of uniting

+
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by 2 ho A
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Act * pj’:f of time "A_ connects ether things a);i’ by links y’ with new measures , 8’ of their

arising meta sway o; :

RARTS X Ay

Dimensions (measures) B of w/ mark new state of ether field o’** (its new order in metrical

scale of meta time 4 ).

Dimensions grow within ether things too — by their own means and by means of their meta author-
ity. (It has direct contacts with all its natural strata, and it is able to be included in the smollest sys-
tems as their new dimension (ort, measure of organization)). The most significant ether things (lead-
ing systems) @/; have the best organization of their hazy areas f;; (among o, with B’ where
k% < 10™). owing to that the thing @5 proves to be in mainstream to its (hazy) sway. It is ordered
by new signals ”y* and is turned by act * pi’_,_;f into this sway — original authority af of new time
A.

Then process *p’_ _ will lead to the simplest natural systems (technical in measures of their origi-
nal authority) — protons, electrons, neutrino, photons and other. Their activity will change old ether
o and turn it into fields of charges, magnetic, gravitational, nuclear links, and new one — field of

hierarchical hazy 8* .

3.2 TECHNICAL SYSTEM a)T’1 “: WAY TO AUTHORITY

Way “p’: o' - o7 — of of one technical thing @’ with ordinary ether system to leading one
w]; oftime A and to original authority «f of new time A is the main in hierarchical mechanics of
natural fields&systems. It is imaged below as way of dimensions growth in hierarchical num-

bers A* of arithmetic A*. Hierarchical numbers are symbols of turns of following schemes
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Bend on angle of right image of @ in scheme *a’*/®/" allows to organize its contacts with like

schemes {a),f } by their mainstreams (hierarchical systems are linked by their sway zones):
{ﬂy@}<—>{@ ®@@} « Ppk

Arrows (signals) ”7% with back ends { 4 } lead to higher scales {ﬁf} Fy* with white ends
{ \% } —to lower ones — \o™ [ and o

. A BT
Zones {® , ® , ® }_ contain tacts (units) of process p/* in single ether thing. General way

,oﬂﬁi in the whole ether field o™ is imaged by linked turn of sway symbols — hierarchical num-
bers A* .
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a’| A" is scheme of aed-processor — processor of A”* arithmetic linked with P* by mechanical

symbols and measuring system (”mach_,” ruch_ and other).

Hierarchical number (“lic.) ?2_ has all signs of A* strata. All links have dimension (”&uu_), direc-
tions (with original cons ”0 to meta ones — "o and ”10), magnitudes (”mag_), hazy (”chem_,
chimerical) and order (” mech_, mechanical) zones, units and contents (a)f ,Gf ), acts ” p, , links
#y_ with other numbers, changes in time ”z authority “«_, and all #1_ are members of mechanical

(and cybernetic) acts “p*, *p*~” in hierarchical arithmetic A* whose code is scheme a”|A”.

Number code A’ has base #10 (10 is any number defined by measuring system):

7(10, +10, +..+10,, ) 7(100+10 )
P, + 1, +.+ 1, ) <« 1o+ 1)
70,1, + 01, +...+ 0,1,,) (1+0,1) - P(1+1/p)

Dimensions S of liks ”2_inorts A — ”T" and their magnitudes are arithmetical numbers (mem-
bers of all arithmetical acts), and they are geometrical amounts. °A defines 051 1 and 106 ! U Sys-
tems (0-dim and 1-dim in habitual note) A — angles and squares (by one number 2) and the

like.

+1
Oéi,u 5i,u OAO <~ |0
_10
+1 +1 +1 ‘ +1
siu’Ny, o ||lo]l ®o]e@. @0 o |10®l0] | o 106iu'N,, o
_10 _11 _110 _10

o 1061y < 05iu A,

0
+1
100061y <> 10 '"® (10101°®(°100® 0|) <« 3dim

1 + 1 + 1 |- T
0
P

(Note 106 ! 4, 10001 is more convenient in arithmetical acts with dimensions than habitual one
(which has not exact definition in known theories, as well as angles, and, moreover, number

codes)).



Owing to that the arithmetical field {’A} is at the same time geometrical one — system of
Ports_ (ordinates, orders) {” T}, {T .} is strongly connected with its mechanical system “w_. Any
thing “w_ defines its own “orts, {”T_} by its activity in its own contents, its contacts with like

systems in “o_, and its like "y,_, "y, with its sway.

Own scheme I, of connected orders is one of the main figures in hierarchical arithmetic: T,

links the strata of authority in schemes a’|A* (? cons_ in {PA} field — places of dimensions

growth, gates to new horizons).

Any ?y_in A" has cons:

(740, £10}, P2, {P 0}

T£l 0

£ 10 and 410 — certain cons of original sway and meta authority;
P +oo — hazy cons (of meta authority);

2., —places of magnitude changing within “orts. A _ <> “T_ (all hierarchical numbers, even

0ot ones, are connected hierarchical systems.

Liks “+A and ”-A (system “@_and its environment “o_) in scheme a”|A* have zero 70 in

the contact #+10 or ”+co (when their cons are hazy).

In hierarchical mathematics A", including arithmetic A*and mechanics P*, zero ”0 is origin of
new dimension, whose measures are beyond old ones. And ” 0 is hierarchical system with all signs
of A* strata (cons +10 and -10 belong to contents of °0, '"mag, (magnitude of '°0) is original

measure of new '“ort (original angle) and the like).

Named ability of zero is good cohered with natural systems. It is the main reason of natural base
(which contains zero as 11-th system in ”(1+1/ ) (or *(10+1)). It allows to immerse into con-

tents of 05 ¢ U systems, to improve arithmetical acts and many other.

Marked improvement is in product of directed “/ik, where:
g + 0 0 10 10
[ l@_i ]10 > [£®i ]IOH Bm)‘@m}\’}l()(—'} 30}&0(»«) OH $O

Arithmetical figure ,I' of mechanical links in sway zones (zero zones) defines (among other sig-
nificant facts) the ability of higher strata systems to include lower ones and to immerse into smallest

systems, to change them within their contents (as insight in old authority). In scheme I':

7{0.1®0.15 0.01,10®10 <> 100...}
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It means that higher authority has stronger links with lower systems than their own links in their
contents. And “ruch_ of higher sway forestall significantly all ruchs in earlier times fields (higher

systems are symbols of their natural history).

Note of dimension 7 {~1,0,+1} in authority symbol of A has mark of its own dimension {”0} and
links with earlier and new times {”+1} and {”1}. Note of magnitude / {(). 1,1,10} in authority sym-
bol has own sign of magnitude {”1} and links with old order {#0.1} and meta {#10}.

Mathematical schemes “a* and “a”* are symbols of mechanical thing — symbols of swaying scales.

And the main mechanical acts “p* and “p*~* are defined even by original figures “a” and of A*
mathematics where p* <> {*p*, “p*”?} is way of hierarchical systems with their natural cons in

times A, to new ones in time A and meta S .

Scheme o” | A* defines p* as numbers:

N B B a B
Br e HE M | © Fp
B 4Chem
ﬁi © Pmach, <>"1_mach <>

mechy 1
5@1 «> ﬁ{‘*‘l@ ,0® ;]@}z

where '@, "'®, ""'® —tasks of "mach_, ” mech, — mechanical scale (lower strata with total or-

der), ” chem_ — chimerical scale (higher strata, hazy zone of p*).

Mechanical gist of number #1_ turns {”A } into hierarchical field of functions worthy to cope with

any mechanical (cybernetical) task by simple arithmetical means.

2 . . . . . .
Scheme o’ | A", as image of mechanical system, defines the main mechanical processes in single

ether things and in the whole ether field.

In ether things it is growth of dimensions within their contents (change of their own order) and turn-

ing them into 10006t systems of their metatime A (hazy thing of time A ).

In ether field it is organization of links of ether things — ways of ether enlighten by new order, turn-
ing old ether chaos into mechanical scales of sway (10006 i1 ) systems, and then — into field of hi-

erarchical haze of new time A .



3.3 NATURAL SYSTEMS IN FIELDS OF ETHER AND HIERARCHICAL HAZE B* (BE-
GINNING OWN HISTORY OF TIME A7)

Natural history of time A was process of 100051 system @/ arising in ether field o’ . Original
sway @, of time A defines new fields — o*, B and new mechanical process. However scheme
a*| A" is acting (with exchange A by A and A by A.Now the main act *mach’ of hierarchical

mechanics P* it noted:

T

B X 7&
8 ) chem .
lgmackf ] BmeckT ~> 1% chem’ > BSWCZ}?T' I T B 1 p;
F S

£ 1 Y mech” t
b s *
p. ! B. 4+« "“ruch!
10 A i A i
| chem! " ‘A, i 10 mech”
“mach! P T
A 0 5
0 I R Y R
4]
11 @ 10 2 xBlera, it o1 _, ¥ @ 0 5
4]
T e
1 e 01> ol +1 0] -1 1@ 0l
o “mech . 0
) 0 n
e > P pacht machy,
o "mack/ *mig} | *meck"mig" ‘ang! <> 1 angstrem & 10757
ruch; <» angl i mig! . ‘chem’/ “mig’ imig! & 107 sec.
300 000 km/sec

Acting time A is time of geometrical systems reasoned by dimensions of its original authority @, .

Own order of system @, is beyond of ether field measures. Moreover it remains hazy in time A till
A* mathematics (meta authority of time A ) proves to be able to immerse into this order — by means
of hierarchical arithmetic A" and mechanics P*(scheme o” |A*).

Meta authority A’ of time A mark new order of hierarchical systems (imaged by scheme “a”*,
“a*) where geometrical measures (geometrical dimensions, geometrical nearness in links and
other) are exchanged by new dimensions (they are A” strata) and by new nearness ( A” strata links,
scheme in fig.2).

Since that the chimerical scales S8/ <> ”chem_ of systems @’ in time A (hazy zones) may be in

any place of ether field o’ (or new field ¢*) — unlike time A_ when chimerical scales ”chem’ of
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systems /" must be geometrically near by sway strata w;* <> ;. (Links in A* are much more

strong than geometrical ones).

Directly after act:
o) >0t o f{a] )07}
new field o is initial chaos of time A, chaos of new systems:
o] & {{a; },00}
whose sway systems @/, are similar to original sway o, and are hazy in measures of ¢ .
The main mechanical tasks (tasks of processor ”mach’ ) of new systems { @ } (protons) are:
e to organize their mechanical scale (total ordered ether zones):
{w" ) <> ol <> P mech!
by tact ' @7 : it is tact of charge;
e to turn ether thinks @/~ of mechanical scales into hazy systems B/ similar to original author-
ity @] and to their own sway systems (. (@[, <> B;.) by tact ﬁo@f ;

e to organize hazy zones { B } <> ’chem’ (chemical scales) by tact ' '@ of *mach’ :
B
Pmach! <> {_1 ®,'®, ”@}j

In this process the new 10005 u (3 dim) systems S/ arise in mechanical scales #mech” , near by
sway zone ;. of ®'. Sway systems w, are less than B: mag(B/)<>mag(w,) while
mag(w{. ) <> ”0.001 mag( ] ).

Hence, systems ®” must change their place. It is new ”ruch’ of time A . Unlike ”ruch’ of time A_
which changes only order of contents of systems @/, the new one changes the places of @/ on
®ang”. And these changes lead to changes in ether field o*" - in field of change, where magnetic
field arises (Fig. 3).

Mechanical scale ”mech! of sway zone (., brings its whole charge whose measure of time A is
1 'mach’ . But its ether measure is '“mach™ . In fact, an @/, ordered by sway signal ’y/, is
changed system. It has direction ¢ and ability to order other ether things linked with it. It means
that P* mechanics owns fraction of charge.

Initial protons @’ have v <> 1 ether layer in their mech zone. In the run of events v increases, now
v <>2000 (Fig. 4, scheme 1)). Number v of layers in mech scale is measure of weight — 1 layer
can in 1 mig turn only 1 ether thing @’ into B/, while v layers can turn v ether things into 8 —
systems at once. But this process requires to include into mech scale v ordered ether things to-
gether, it can not begin when their number less than v (since that the amount v is measure of iner-
tia). Unlike charge, v may be only integer number and only of time A .



New ether thing is included into mech scale in place where density of ether field is highest. It will
be place ahead @/ (“orts; of its rush). After that the scale magnitude outnumbers its con; its dimen-
sions grow in all its members (all ether things) and collect (by act — '@’ of uniting) in ether thing
oz, (behind @’ ). Dimensions of @, grow too, and achieve ones of sway system ;. (100051ut).
Then o). is multiplied in w];, —turn @, into new B* system (by act "®”) and sends new S*
things of its chimerical scale to other ones (by act ' ®”) (Fig. 4, scheme 1).

It means that “7uch. must organize ether stream ahead . This stream (or wave if ruch is not
long) is directed to @/ . But it looks as stream (or wave) of ether which runs away (this wave rear-
ranges more and more far ether things near tow ). It is known as braking radiation or magnetic
bremsstrahlung in synchrotrons. But really it is ether delivery to @ in any its ruch (radio waves be-
long to described ones).

Far layers of mech scale can fly away as new systems — photons (they are considered in their
graphical images in Fig 5.3), electrons (Fig 5.1), positrons (Fig 5.2), neutrino (Fig 7.1, scheme 2.2)

;‘“ -
Wy <> sway,,

Maxwell laws in hierarchical mechanics. 1) charged system a)f includes new ether things {a)f’ },146>1,23,... of

stream pf into its mech Gf’ scale; 2) process pl (machi) begins in 0% (place of including); products

Z’T .

7 A, X f A, 1 lead to spin of 60;l and dimensions growth in Omechf scale which ends in place 'L of thing 05 ;

A

3) @fy, tumn into B;% — thing of chimerical scale f3

of a)f ; ﬂli arising changes the place of whole a)f (ruch
0 pf );4) ﬁli goes away and magnetic stream pf renovates field of charge of a);l ; 60;l includes new ether thing

delivered by counter ruch 0 pf (ether stream, ether wave).

Fig.3. Maxwell laws in hierarchical mechanics.
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1) Proton with U mech scale (U <»2000) includes U ether things into Gf * and turns them into U 3 -systems by
one machjr ; 2) Rest of charge is its balanced ruch in all sides.

Fig.4. Proton a)f .

0
v 1) U -the mechanical scale of proton a)f turns inside and 2) winds around f3 -thing by ruch 4 p/1 ; 3) electron
has its own spin and change field orientation.

. 0 1
Fig.5.1. Electron 0" .

0
0" 1) U-the mech scale of proton CO:1 cracks; 2) it is renovated round [3-thing leaved by proton:

3) positron keeps proton field.
0
Fig.5.2. Positron 0t
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1) electron arises round , B system and , 8 is its new sway;

2) when electron includes ether thing ahead it, new f3 - system | 3

arises within it, and [ isrearranged in place ahead electron.

3) Since ,f is sway of electron, it winds round ;3 by ruch 2)
A .. . .
, P~ anditis turned into positron.
4,5) positron includes ether thing, turns it into , 3 and winds
round its sway , 8 which is ahead it; new electron begin new 3)
tact of this process, where electron and positron change one
another and bring theirs sway ahead them; | B is strongly
linked with a)f as thing of its chimerical scale. 4)
~ @O0 :

0
(suggested image of photon " is convenient in definition of mechanical processes in optics (including lasers), in an-

nigilation, in temperature changing and other).

6) polarization; 6.1) 3- dim image of mech scale cracking; 6.2) its look behind in beginning crack; 6.3) other case of po-

Ay
larization (ether waves {ir } ahead photon are polarized in agreement with its mech scale).

. 0 2
Fig.5.3. *v” : photon.
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— 0y
0 Ay
P P
0
Mirror p'1 of ether rays and 3 -ruch: 1.1) counterruch - ,0/l rearranges ether thing col’l " forehead ﬂ:“ ngar to its
source; ﬁf (by ﬁo mach;l ) rearranges w;’ in place {...} of 601/1 " ; counterruch changes its orientation with - p/l to -
0 0 0
(- ,Oi ); 1.2) © pl has angle 10/11 in contact with ﬁf and its mirror -(~ pl) has angle 10/12 - 1011 ; all contacts with
ether rays (streams, waves) lead to [3 -ruch in other side; hazy things ﬂf always flay in directions where ether density

is the most less.

2)
{
e
[_(pr} )X (—(?Pl}:z »] @
)
R

0 A
2) B - tail of flying photon ©p? organizes interaction of ether rays in p:
0o, o, o M o,
counter ruch ~p” of electron "0” . Any thing ¥ in wave -, rear-
A
A A T * Br-—l

ranges [3” and changes the angle of mirror of following thing ‘E;i;

since that the long waves are deviated stronger than short ones.[*]

Fig.6.1. Changes of ether o’ and field of haze [3’1 in ruchs of charges. (begining)
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: 0 2 0 i 10 4, 10 2 LSV 0 2% 2
Scattering: 3.1) charges "U; and "L, with ether fields "o;", "0,", ruch “p/",”p; and conterruch ~p;", p; at

0 0
first draw together since ether density between them is higher than in other places; product [ - ple’ p; ] of counter-

100

y; 10 __2
. . c g 2 100 __2, . _
ruchs grows dimensions of @ with O "to 0 ;etherarea O is gravitational zone.

100

0 0 0 0
3.2) field o’ has new direction, and it leads to delay of - pl/l and - p; ; since that ’Ufl and ’U; change signs of

orders ? ¥, and F ¥, within them and begin scattering; chimerical zone ~ grows.

Fig.6.2. Changes of ether o™ and field of haze ﬁ/l in ruchs of charges. (ending)

1(3}LO

P
< A [S
\ \ﬁu’hﬂg + Bgfng « P

: ]

0
Magnitude and direction of 0 p/1 (ruch of electron vt ) at first are measured by 10% and ﬁll /mig. Owing to coher-

0

0
ence of its counterruch - pl with field of proton 60;1 , “0”* includes ether things 10}‘1 and 1012 and directs its ruch

0 pl to a)f; magnitude of 0 p/1 grows (widens ahead to (10/10+loﬂ_1+10/12) and lengthens behind to

0
(,Bol /mig+ ﬂll /mig+ ﬂ; /mig)); 60;1 and “0” in the end are united.

Fig.7.1 Binding simplest systems of chemical dimension of time A . (begining)
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2) 22)

S ORI D

2.1)
0 A

Pr

10
2 A 100
VT Qo

A A A
V" + !}, 0., <> neutron

71

100 _ A,

charge of gravitational field o™ of neutron Oa)f is turned&locked in 'mech™ scale 0™ ; gravitation waves

{looiff } do not rearrange ether things {a);l * }, they change orders with 10}/1’ to 1007/ * within any 60;l *in its way,
these waves may be measured owing to waning charge activity in ether field;
(*) is mark of pole of neutron, where its charge is acting;

convenient ruch ° Jo ,f of other system a),:l in gravitational field is orbital one;

0 0
2.2) neutrino “v*and “0” have not [ -things within and their ruchs are similar to ones of photons (one ether thing
ahead and one f3 -thing behind in their polar zones); unlike photon, neutrino keeps its initial construction; neutrino can

arise when neutron wanes (and in other process);
0 2
3) yij pn’

10, p) 2 2 2 .
0" @ B w; <>, 0 <>,0 <> hydrogen atom ;
atom g a)f includes ﬂ/l system and owing to that its

geometrical magnitude is
~1 angstrom
. Y .. 100 e
(magnitude of [7); places of its ~ mech™ scale,

hidden for proton, are acting as electron poles; in its

turn, proton can have its own poles (holes in
mech™ scale); thanks to that, the gravitational field

of atom may be turned into field of magnet, where proton pole is North and electron one is South;

hydrogen atom can include many electron (or positron) scales in its alone mech scale; in that case the number of

[ -things within this scale increases;
proton as hydrogen nucleus is noted as
S 45 g, 0 € level

charge <> 1 1 <> one sway system (}(z);' with one its
<>+ mechanical scale whose weght is ~2000 layers

gravitation field of atoms bring down their mechanical activity, but they allow to collect atoms (together

with their ether fields) in stars — zones with high ether density, where this activity grows again.

Fig.7.2 Binding simplest systems of chemical dimension of time A . (ending)
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0
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A

star

1) 1.1) Star ‘o with process ﬁo pf (chemical technology, [ -star technology) allows to mech protons (1)601/1 , and

2 _ f
(1)601,2 by [ -tails of systems {(l)a)l,i 3

1.2) being charged systems, (1)601/1 , and (l)a)f , begin to seek ether; merely mech scale of neighbour can maintain their
mechanical activity; they try to change order }/“ of alien mech scale by own one; this process seizes all U layers of
their mech scale: many layers are turned into their own /3 -tails (rests of these layers are flying as photons); this bang
grows 3-dim space ( 3 -zone) near protons; when mergerring process is balanced, protons loss 0.5 charge (it is ex-
changed by gravitational scale between them) and are linked as constructions (I]O'j - nucleus of heavy hydrogen (deute-
rium); (1)6 ; has two sway systems; Oa)(i , and Oa)(i , linked by gravitational bridge (l)}/;1 ; since O ((1)7/;l ) less than
one of sway, the construction ?G; can not be regarded as new o’ ; but bridge ?}/i allows to cohere mechanical
processes in (1)(72/l and it acts similar to thing; f3 -things leave their star though its crown; when B -zone within star is

too big, the star bursts;

A .. . 0 A 0o __A 0 A
1.3) (1]0'3 — tritium (super heavy hydrogen) includes 3 protons where @, , has not charge, ,s@,, and @, ; keep

0.5 charge;

Fig.8.1 Key chemical systems (beginning): 8.1.1-3) star (chemical) technology (beginning).
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2 . . . 2 A
1.4) g 0, helium consists of 2 deuterium ?G 205 (1)6 2. With linked
¥ -bridges (?}/;l )2 ; it allows to keep charges; geometrical organiza-
tion of single helium nucleus is tetrahedron (3-dim simplex); gravi-

zone is within it;

2) hydrogen and helium are key chemical systems — the main units of
chemical nuclei ,? 63 ; helium in ,? Gj looks as pyramid where 4
tops are protons, and 1 top is hinge of ¥ -bridges; these hinges are
coupled in ,? O'j ; oxygen f G; is tetrahedron whose tops are bases
of pyramids; till 28 o jo chemical nuclei are note as ,? o ; . since their
y -bridges are coupled in one place, then number of hinges in-
creases; lithe ¥ -bridges allow to change nuclear geometry which de-
fines one of crystals and other chemical systems organized by named

simplex areas (lines triangles and pyramids) in 3 -zone of stars.

Fig.8.2 Key chemical systems (ending):

1.4) star (chemical) technology (ending). 2) nuclear geometry.

and other. Electrons fields in cohered with ones of protons, and it leads to their uniting (as neutrons
(Fig 7.1, scheme 2.2) or as hydrogen atoms ((Fig 7.1, scheme 3))) when protons prove to be within
electrons again (as in layers of their scales). In this process their fields are changed and turned into
gravitational ones whose dimensions are higher, but it can not work as charged scale.

Like process allows to unite protons (Fig. 8), when certain areas of their mech scales are turned into
connected neutral zones (nucleus links) and charge is decreased (Fig. 8.1, schemes 1.3-1.4,
Fig. 8.2).

All considered fields are states of ether field o’ . They are defined in scheme a”| A" together with
arithmetical acts with them. They are known, and scheme a*|A* is simple improvement of their
images.

Field of hierarchical haze f*oftime 4 is new in science. However its practical significance is very

high. All mechanical processes of acting time 1 (see for example Fig. 6) increase haze B” and are
authorized by it.



3.4 MECHANICS OF EARLIER STRATA IN HIGHER DIMENSIONS OF TIME A

Hierarchical mechanics of natural systems in arithmetical symbols is noted as ~'P* <> P’ (me-
chanics of ether) and "P* — mechanics of chemical dimension. Higher dimensions of time A have
own mechanics: '"P* — biological, ' P* — demographical, and "“’P”* — mechanics of knowledge
systems — hierarchical cybernetics. "'P* and "P* considered above are strata of ' P* | its practical
directions.

Simple&cohered mathematical figures of natural systems in P* contain symbols of things (o),
fields (o), process (P> ), and other A* strata. Their arrangement in pyramid or circle is way of
mathematical counting organization in practical tasks where geometry is one of the main measures.

This organization is convenient in higher strata process — design&learning where P*allows to carry
out heavy known tasks as arithmetical ones, and marks new horizons of science and practice.
Among them is studying of haze B*.

Hierarchical haze B* is active member of all mechanical processes. Moreover, $” allows to organ-
ize them. There are two main ways of systems places changing: to strengthen ether field ahead them
or to hide ether behind them by f -areas. All internal — combustion engines deal with /S -zone
which are growing (in chemical reactions) and then are directed in desired side.

Owing to chemical links in systems contents, [ -tails of systems always arise behind the whole sys-
tem. (If it has breaks in its chemical organization, [ -zones arise in the breaks too and widen them).

P -tails of heavy swift systems are good discerned in sky — as ones of air-lines and comets.

Liners tracks (when p -tails check speed of atoms and allow them to collect in steam) are reason of
disasters. When other aircraft contacts with S -zone which hides ether stream to it, this zone proves
to be “behind” aircraft. It can not fly in old direction and falls to pieces. (These events are regarded
as caused by turbulence which remains unaccountable). At the same time the right applying of f -
zone helps to save gasoline, when aircrafts fly by crane wedge. (First crane in wedge makes /[ -tails

on the ends of his wings, and following ones can lean on these tails).

Comets tails are great mirrors of Sun rays. Average diameter of comet is ~5 km., its tail achieves
~10° km. It means that comet tails can not consist of its chemical materials — in that case the comet
must loss almost all materials after first flying round Sun, while it keeps its orbit many times. When

its tail is f -zone (reasoned by huge speed near Sun) comet materials remain in its contents.

Dark matter which leads to scattering astronomic systems is growing [ -zone between them with
rare ether, where [ -things can gather and link. Astronomic systems draw the rest of ether of these
zones and make them more attractive for [ -things. The more /[ -things in this zone the higher as-

tronomic scattering.
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Earth, as chemical system, makes p -things all lime. Hierarchical haze of time A is habitual haze in
evening and morning dawn or in rainy weather. (It is similar to air-liners f -tails.) Warm atoms
have more big mechanical scales than cold ones, and include more p -things, hence they fly away

Earth. Day streams of warm air allow heavy eagles to soar in sky.

[ -things in day streams are mainly in atoms. But Earth can make the streams of single p -things.
They are reason of helicopters flying. Helicopter screw (or any stone on the end of string) breaks
ether rays directed to Earth, and it at once answers by f -stream in this place. Thanks to the ether
area above helicopter is more dense than one under it. Moreover, f-things (which always fly in
sky) cover helicopter (or stone) from below, change balance of its internal order, and direct it in
sky. [ -streams consist of odd [ -systems, and they scatter in sides. Since that the helicopters can

fly near Earth (at least near a top of mountain).

Many significant practical tasks (design of electromagnetic processes in chemical and biological
systems, optical ones, mind activity imaging in f -fields and other) are carried out by P*means as

simple arithmetical actions in mechanics P* owing to might of hierarchical mathematics A" .

4 LINKS WITH KNOWN THEORIES

It is easy to see that new mechanics of natural systems is strongly linked with facts of practice. And
it looks wide of known theories which are working in this area. However P”takes into account their
lacks and achievements.

The lacks are in their foundations. Till now exact definitions of the main means of practical mathe-
matics —
angles, dimensions, number codes

are unknown in these theories.

Theory of function of one and many complex variables (the most beautiful among other ones), in
fact, is good endeavour to define angles exactly — as members of acts (+) and (x). But they are de-
fines round—about, by their functions (cos(t)+i-sin(t)), and theory is tangled. (Angles must be de-
fined directly — by one number.)

The best known definition of geometrical dimensions is space covering by simplex areas, suggested
by H. Lebesgue. This areas are members of acts (+) and (x) in hierarchical mathematics A*. Huge
expenses of larger scale practical directions (engineering design, navigation systems and other) to
define geometrical dimensions by knowledge theories are vain.

Integrals (grounded, beginning with Archimedes, on ancient mechanical way: to immerse one pan
of scales in order, to raise a weight by other pan of scales, are the way to increase dimensions of
functions — polynomial degrees. But the degrees can not be regarded as geometrical dimensions.
And the way of their increasing is infinite dividing of interval into smaller intervals (the same di-
mension) which allows to see in the end a point (lowest dimension without contents) and to return



back by infinite uniting. It is long and hazy way, where the main note of derivative function
(f(x+Ax)-f(x))/ Ax) is not too correct (addition of polynomial functions is defined in one the same
point for both functions, while (x) and (Ax) are diverse points).

This note is symbol of system link with other one which changes its activity — turns it on angle (di-
mensions grow in places of changing). The uncertainly of named symbol is reasoned by lack of
links definition in given theory which can work mainly with linear systems (hierarchical systems
are nonlinear by their nature).

Own strata of numbers (natural, integer, real, complex&hypercomplex) together with linear spaces
(directed numbers able to be turned on angle) are regarded as algebra structures. These structures
are closed in their initial sets&acts and algebra has not means in order to define polynomial degrees
increasing by integrals, not to mention — to widen integer numbers to real and imaginary ones.
Number codes (where dimensions grow easy) are beyond it abilities.

Number codes actually can not be defined by known (one level) theories. At first this fact was
marked by H. Lebesgue — moreover, he guessed that all other known theories may be described by
number codes. Then H. Simon made an endeavour to define number codes by his system. (System
by H. Simon must have internal connections stronger than ones with other systems in its environ-
ment. This law does not work in hierarchical systems, including number codes. where systems are
linked by their authority stronger than they are able to link their own lower strata.)

A’ mathematics suggests exact definitions of angles, dimensions and number codes together with
other mathematical means significant in process of measuring natural systems “cr fields and chang-
ing them in order to improve the highest strata activity — scheme a”|A* of hierarchical arithmetic
A

At the same time the scheme a” | A" contains and connects many achievements of known theories.

a’ | A* defines history of numbers (with natural to real, complex&hypercomp;ex (imaginary num-
bers are defined by ort '’A)). It means that acts p”* define all function of one and many complex
variables (their space is “A which is like to Hilbert one). Cons (+o0) and (-0) of one ort are con-
nected in A" (as well as in Riemann geometry and in technical systems — arithmetical processors).
Two complex surfaces are contact in one point, and the like.

Mechanical functions { p/* } are similar to integrals by Archimedes. But p” are able to immerse into
contents of lower dimensions and to raise new dimensions by one act with only 3 tacts (by mach
<), and this act is number, member of arithmetical acts (+) and (x). The list of links with known
theories is mach more long than it is allowed by requirements to length of paper text, and many of
them may be considered in other text, as well as links of mechanical slang (with mathematical
grammar: {“mach’, Port*, ... }) and natural languages.
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5 CONCLUSION

The main merits of hierarchical mechanics, suggested in this paper, are its simplicity and coherence.
And above all — its ability to see new horizons of science&practice.
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THE PRACTICAL TASKS OF HIERARCHICAL MECHANICS:
CHEMICAL NUCLEI SIMULATING, TSUNAMI IMAGES, AND OTHER'

Svetlana Novikava, Wladimir Novik, Kanstantin Miatliuk,
Pavel Buka, Svetlana Marazevich
Hierarchical Multilevel Systems Laboratory,
Institute of Mathematics&Cybernetics
Minsk, Belarus

Abstract: Hierarchical mechanicsP”* is practical direction of new mathematics
A" of hierarchical systems which allow to carry out known heavy tasks by simple
way (cohered with requirements of cybernetical systems (design&learning)) and
to see new systems and processes. The article deals with two practical tasks: simu-
lation of chemical nucleus and wave in water (including tsunami and standing
waves). These tasks belong to diverse areas of knowledge, but they carried out by
similar means of mechanicsP”. Suggested simulation discovers new side of
named systems and processes.

Keywords: hierarchical mathematics, mechanics, chemical nucleus, water waves, tsunami.

1 THE TASK

The article grounded on hierarchical mathematics A* (Novikava et al., 1998) [originated by works
of M.Mesarovic and Y.Takahara (Mesarovich et al., 1970; Mesarovich and Takahara, 1975)] and
mechanics P* suggested in paper “Hierarchical mechanics of natural systems” by S.Novikava (No-
vikava et al., 2008). Mechanics P* is hierarchical cybernetics applied to natural fields&systems.
Their images in P* are simple connected schemes, and any system image contains definitions of its
contents (linked systems of lower strata (levels), and its activity as whole thing in its environment
(other systems of its own level), and its holding systems (its authority). These definitions allow to
carry out the main cybernetical tasks (design&learning) in any vagueness of knowledge.

The article considers two significant practical tasks which have not exact mathematical definitions
in other theories. They are:

1.chemical nucleus simulation, including its arising, activity, ways of its construction changing
(radioactive decay, a and S radioactive reactions, nucleus changing without fission), links

of nuclear geometry with one of higher chemical systems (crystals, thin films, and the like);

! VYnepmsiato amyonikaBana (first published): Svetlana Novikava, Wladimir Novik, Kanstantin Miatliuk, Pavel Buka,
Svetlana Marazevich. The practical tasks of hierarchical mechanics: chemical nuclei simulating, tsunami images, and
other. Proceedings of 14" International Congress of Cybernetics and Systems of World Organisation of Systems and
Cybernetics. Congress proceedings. 14" ICCS, September 9-12, 2008 Wroclaw, Poland. Ed. Jerzy Jézefczyk, D Orski.
— (CD) — Wroclaw 2008. — pp. 175-190. [ISBNZ 978-83-7493-400-8] ntr.imc@gmail.com, vlad_nov1l@mail.ru, imc@tut.by

Tnzicel amyOnikaBanbls (abstracts published in): Svetlana Novikava, Wladimir Novik, Kanstantin Miatliuk, Pavel Buka,
Svetlana Marazevich. The practical tasks of hierarchical mechanics: chemical nuclei simulating, tsunami images, and
other. Book of Abstract of 14" International Congress of Cybernetics and Systems of WOSC (World Organisation of
Systems and Cybernetics). — 14" ICCS, Wroclaw, Poland, September 9-12, 2008. Ed.: Jerzy Jozefczyk, D Orski. —
Wroclaw, 2008. — pp. 77.
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2. water waves images, including tsunami and standing waves which connect the waves origins
and their changing geometry&activity in diverse environments (on diverse bottom reliefs, on
long beaches, around little islands).

Suggested images of considered systems meet all requirements of practical cybernetics and may be
applied in processes of design&learning of named systems and other ones — chemical reactors, na-
notechnologies, protective constructions on sea shores.

2 GENERAL SCHEME OF HIERARCHICAL MECHANICS

Mechanics P” is defined by 1) - original mathematical image of hierarchical systems, and 2) A’
— hierarchical arithmetics — system of hierarchical numbers A with acts ®* and ®" which answer
to main mechanical processes.
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Fig. | Mathematical images "« *and " of hierarchical systems.
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Fig.2. Hierarchical numbers {ﬁhk: } —numerical measures of mechanics P

A" is original system (original number °1, <> ”4, ) of hierarchical arithmetic A”;

p
{”2,} — multiplied original number; { 3 } — symbol of A”as mechanical process in hierarchical
systems (including numbers 2 ); { “mech!, ruch’, ...} — mechanical slang with mathematical

grammar (symbols of A” strata as sings allow to have any meaning of root lexical units: ort;

(}
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ort of earlier time A_, which belongs to system o™ , has meta authority (aim, arising sway) B,
and the like). (Fig.2. is fragment of arithmetic A" )

3 IMAGES OF NATURAL FIELDS&SYSTEMS IN MECHANICS P*

Po’s —field of ether;

A

P@’= — ether thing; "« — symbol of /" as process;

fields of charges and magnetic one consist of ether things with dimensions

B (a)ff ) <> o (a)f’ ) <> 10% ; dimension of gravitational field is d1u (a)ff )> 100 ;

‘o] — original sway (original system) of time 1; S (@] )<>1000% <> 0* «<>dim( @] )<>3,

mag(w; ) <> | angstrom <> angé1 ~10"sm ;

{°w’} <> o, — multiplied original system, field of technical (ordinary) systems of time A ;

w! — proton; any proton has sway system ‘@, — signal of original authority "w; (dim(’w(.)<>3,

mag(‘o].)<>0.001 mag(’w])), mechanical (") and chimerical ({B/}) scales, mechanical
process, which turns mech scale ¢ (ether) into chem. scale {3”} — hierarchical haze of time A
(dim( B ) «>3, mag( B) <> 1%ang; <>mag(w]))’p} has own contents
SOl <> 0{@’1’ " @ }j o 0{*,0”7 Jp’, *pi}f —tacts of °p/ <> "mach’ ;

charge of proton @w” is tact “p* <> ‘@®* of "p*;
g p . P: P:

tact * pf : or&iqxs (organizes) ” fo > 0mechf; it defines dimensions and directions of ether things
ol Yy {v} i< {0,..,100}", 100* <> ’con™ — number of ether in any layer of mech
scale; any "o/ organizes following ether thing in ray 1 (directed with centre "w;. to @’ and to
following ether in this ray); "/ (ordered by sway signal y,.| “@/ of own authority of proton)

orders its ray by this signal as by its own one; it makes that by its own tact of charge * pjf ;
hr

B
measure of charge (simplest bearer of charge (magnetic, ﬁfggvitational) order) is ether thing Lz‘ ;
general measure of order of mech scale "o’ is 100% . vi <>°1* charge (if B <> 10*) or °1*

grave (if B < 100%™ );

process of charge (magnetic, gravitational) order multiplying in ether field o™ is wave of order
with

Pruchls <> ang’ I mig" <> "1} ang /mig < 300 000 km/sec



wave of order does not bring photons, it changes internal order ”y/ of ether things "/ on their
rays; order between rays is old; it means that density of charge (magnetic, gravitational) order de-

Creascs

. . . . 2 . .
with square of distance from proton; distance is measured by *ruch’ , this ruch is general measure
1000 A

of multiplying processes in ether, defined by its authority ‘@] <> '@’ in time A_;

mech scale o’ of proton "’ has v layers (now v ~2000 ) which act together; any layer can not
contain more than “con™ <> 100™ ether things; nevertheless, if K new ether things prove to be its
zone, they are included into & ; its magnitude outnumbers its “con™ , and K old ether things of

o’ are turned into K systems S/ it is made by other tacts °{ “p*, *p*}_ of °p’;

1 layer of mech scale can include K<>1 new ether thing in 1 mig; v layers cab include K<> v
things at once, and make K systems S/ ; ether thing is included ahead proton and S -thing arises
behind it; magnitude of B/ in 1000* times more than one of proton, and when B arises, it rear-
ranges its proton on 1 angstrom/mig in direction where new ether thing was included; it is new ruch
"p} > °ruch’ oftime A; “ruch’ <>1 ang/1 mig; but proton includes ether things in diverse places
of mech scale and it can keep balance of rearrangements ('rest ); when one its side is more active,

it selects this side as direction of its *ruch’ which always less than 300 000 km/sec;

when K ether things (linked in line of length K angstrom) are included into mech scale &’ of pro-
ton, their old place in ether attracts new line of K ether things which are rearranged in this place,
and new ruch arises in ether, it is counter ruch — . pl < Qruchf of time A ; counter ruch is directed
to proton, but wave of ether lines rearrangements runs away proton (along its new ray); it is radio

wave; length of this way is K ang, its ruch is habitual in ether (300 000 km/sec);

when proton leaves its place, its radio wave does not change initial measures; counter ruch is di-
0 I
rected to old place of proton (place of “p/ arising); its characteristics may be changed in its way by

other systems;

measuring unit of weight (or inertia) of proton is 1°mech” — one layer of mechanical scale; weight
proton now is ~2000 *mech” ; unlike charge, weight is own measure of time A, reasoned by tacts °{

“p*, "p* 1} of °p/ where its chimerical scale { 8} <> {’chem’ } grows;

. . 0 .
layers of mech scale can act as individual systems of time A ; 1 layer — as electron (-v"), positron

0 0 . 0 0 .
(*v*), photon (:v"), neutrino (*v*,*v"); u -ons, m-ons and other fragments (splinters) of proton

have more than 1 layer; neutron is proton in electron scale whose dimension (10 ) is growing to
gravitational one (100™ ) and direction is turned (charge is locked in scale and wanes in environ-

ment); antiproton is neutron in positron scale;
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photon can include only 1 ether thing in one the same its place; since that its ruch is 300 000 km/sec
in one direction (there are no ruchs in other sides); its own wave is short (1 ang); but its source (pro-
ton or other system) is changed before photon arising, and this changing raises its radio wave (more
long); the wave runs ahead photon and defines its color; photon without radio wave is gamma quan-
tum;

mech scale of neutrons or neutral atoms, organized by gravitational order, can not include new ether
things; places of including are charged zones (charged holes in this scale, poles); gravitational field

(system of gravi-rays in ether o™ ) around neutral system does not attract or repel other systems;

but ether areas of lower dimensions between gravi-rays have high density (caused by systems ac-
tivity when they were charged); this density is attractive for systems flying by;

locked gravi-zones arise between protons in stars when they change dimensions of mech scales of
one another;

very high dimensions of gravi-zones (100™ ) are near to ones (1000™ ) of sway systems of protons,
and these zones are good bridges between sway systems which allow to manage their mechanical
activity as two ways links in nucleus;

grave-bridges can not be attractive for alien charged systems; direction of ether things of bridges are
locked in gravi-zones and charged system, which draws near the bridge, considers it as place with-
out ether; this system at once changes the directions of orts within it and ruchs away as if gravi-zone
repels it; hence, gravi-bridges can exist long time as stable and strong nuclear links;

ether things in gravi-zones are able to be turned on angles; since that the gravi-bridges are lithe and
allow to organize changing geometry of chemical nucleus which, in its turn, is a reason of geometry
of crystals, biological constructions and other systems of higher strata;

in this way the simulation of chemical nucleus in hierarchical mechanics P is much more simple
and rich than one in other theories, where nucleus must include neutrons (since charge is only in-
teger number) and super strong links of unknown nature, and it must have unaccountable repulsive
shell, and its connections with geometry of crystals are unaccountable as well as many other facts.

4 MECHANICS OF CHEMICAL NUCLEI

Mechanics "P of chemical nuclei is arithmetic&geometry of beginning chemical dimension of
time A which will grow till biological dimension P}, <> P, and then — till higher dimensions:

IOOPA. 1000 Pﬂ.

demographical mechanics and mechanics of knowledge — hierarchical cybernetics.

Original authority of chemical dimension 0* of time A is geometrically 3-dim charged system ‘o,

whose main task is turning ether o’ into field of haze B .

After its multiplying the new field o* of 3-dim charged technical (ordinary) systems ‘! of time
A (protons) has new task. Together with turning of their mech scales ¢/« (ether areas) into chimer-

ical ones B’ (hazy zones) the new technical systems must begin ordering of their chem scales /.



Hazy zones 3/ are strongly connected with their sway systems ’w;. by non geometrical links. But
geometry is one of the main measures of time A, and it is way of organization of ordinary systems
@’ by their mechanical scales. This way at first was star technology of chemical nuclei merging
(Novikava et al., 2008). Now ; Pl may be simulated by technical means. Fig 3 is its simulation

O Pruser DY laser beams.

Fig.3 belongs to chemical arithmetic °Aj : process "% p/ is act “@® within ort "Aj <> °T," whose

new sway system ‘A, < @/, <> "o <> '°2} (biological thing) will arise in con (in the end) of

chemical dimension.

This act allows to mesh protons ‘e, "} by B -things in the ends of laser beams. S —field hides
ether rays to protons and they must (by products of ether systems in their mech scales) to grow ether
dimension with 10* (dim of charge) to 100* (dim of gravi-field).

Single proton is hydrogen nucleus "o/ <> 0* Sy simplex of time A . As alone 0* Sy simplex it

has numbers “*°0 and “*°10 in ort “*°A},. At the same time **)o" is 1* Sy simplex number — ori-
gin of line:

A 2
101 )o (_>(0+?01 )10(_)(0+1101 )o

(0+0 A

0
SR
RY

0 2 0,
Fig.3. Simulation of start technology of chemical nuclei { @ } merging by laser beams { U }.
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2 protons "o, ,"" Vo, linked by gravi-bridge (y-bridge) are members of 1* Sy simpex ("o} ), —

simple line, number "'l and 110, (heavy hydrogen, deuterium). 3 linked protons (tritium) are

members of line with 2 y-bridges (no simplex as line):
("oy (7107 o o (T107 ), (Mo )y,

(O+11C72 )10 <_)(0+2 /l)o ) (OHG3 )10 <_>(0+2 l)o

("lo3),, and ("o} ), are origins of 2* S "Port*, ("lo7 ), is simplex in 2* Sy field.

3 protons linked as triangle (helium,) is simplex (o7 ),; 4 protons with cross wise linked -

bridges (by y-hinge) are square (in surface):
("ol o (Mo ), © (To) ),
(0+2 1)2 PR (0+2 1)10 (_>(O+3 A )0

(helium is no simplex in 2* Sy field, but simplex in 3* Siu field).

0+3 l)
2

Simplex with number "1 is lithium (°*}o ), and following figure is (°'; then is beryllium

cube and the like (fig.4).

Own strata {0+0, 0+1, 0+2, 0+3} of chemical dimension are arithmetical and geometrical at the

. . . . . . . 0L
same time, and their note is convenient in chemical mechanics "P”.

Fig.4-6 allow to connect nuclear mechanics with one of chemical reactions and materials. It is easy
to see that geometrical organization of carbon nucleus define its ability to seize proton in state of
crumbly materials (charcoal, graphite are black), but in crystal this ability wanes (diamond). Geo-
metrical organization of oxygen nucleus accounts the amount of angles in its reaction with hydro-
gen. Chemical nuclei till ,,Sc,; have only one hinge of their y-bridges (besides tritium whose cen-
tral proton may be placed in this hinge).

Owing to that they keep charge of simple systems in their constructions. Beginning with , Sc,,
their alone hinge (geometrical centre of their constructions) achieves its con. Following simplex
may be coupled only with charged sides of nuclear members. since that: 1) growth of nuclear
weight leaves behind one of charge, and 2) nuclear stability decreases (angle within nuclei can not
be the same for all their members and it leads to breaks in constructions).



The most heave nuclei loss their details. When all links of helium nucleus with heave one are bro-
ken it is a-reaction. When helium keeps the rest of its y-bridge with heave nucleus, this nucleus
losses only its mechanical scales (photons, electrons, neutrino — as fragments of y-bridges), but its
main weight is almost no changed, and its charge increases (3-reaction).
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Fig.4. Growth of dimensions in number code of chemical nuclei.
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Fig.5. Carbon, oxygen and silicon: nuclear geometry allows to account their activity in crystals
and in chemical reactions.
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Fig.7. Simulation (in program imitation of aed-processor) technological process of epitaxial growing
of film of polycrystal diamond on silicon layer.

1) Initial state: Silicon layer (with underdeveloped surface relief) is covered by thin film of silicon oxide. This layer is
placed into beam of carbon atom (ions). The beam also contains necessary impurities atom (in required concentration).

2-6) First epitaxial beams crush oxide film and remove its atoms from silicon surface. After that epitaxial carbon atoms
begin to settle on the layer of carbon atoms settled before. Carbon (and impurity) atoms unite forming carbon crystals
construction. Surface atoms (carbon and impurity) can migrate, and crystals can rebuilt itself, which causes crystals un-
iting and crystal size growing (this process essentially dependent on layer temperature).

Measured signs (growing times, kinetic, and states of film constructions) are good cohered with experimental data
(proved by electron microscope and other methods).

Suggested simulation takes into account nuclear geometry of carbon, oxygen and silicon.
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The sample of chemical mechanics of chemical nuclei (and its using for techniques and technology
elaboration) see on Fig.7.

S MECHANICS OF WAVES WATER: RENOVATING VAGRANT ORDER

Mechanics of chemical nuclei is measured by dimension (0+t)” where t is number of layer in star

contents and history — number of nucleus in chemical table, which is — together with technology

0 A O+7)+ A, O+ __A4 I+7 A
ﬁpsmr<—) ﬂp . o — a)O

1+7 1+7 0+7

mathematical image of star ;" . System " has contents {""/o } — chemical nuclei ordered by

range (0+0)" - hydrogen “%c,..., (043)" - helium "o/, "2o’, and the like, till meta con of

range (0+t )" - the most heavy nuclei which answer to time of star bang. Original sway o, of time

0+7

A begins in star to yield new (meta) authority — hazy zones organized by order ﬁyj and then
"5y . Just B-zones are sway systems *; @, and “j{. in process "*; p* of nuclear dimensions
growth (when new authority is immersed into old (lowest) strata and raises their dimensions), and in

acts "7 p* — in stars bangs:

(0+7)x 241

ﬁpiz 1+TG:' - ﬂa)(?'r
After stars bangs the process of chemical systems gathering:

(1+7)+ 2+7

i ol o,

begins again in new dimension (1+1)" - as planet mechanics ***)p* or mechanics of chemical ma-
terials. When time runs to end, its systems must be collected in certain places of general B-field.
Geometrical nearness allows to mesh the rest ether by B-scales, to tie it, and to turn into B-things.
Merging astronomic systems is lucky way to achieve this aim, and it is renovated by history of pla-

nets, where new dimensions grow as mechanism of general 3-field ordering.

New dimensions with (1+t )l to (2+1 )’l is time when hazy zones are turned into acting sway of

I+7

chemical material and processes. Any atom [’ has its contents: nucleus and electron scale
K{ B v’ }. They are organized by B-zone B/ <> "“;w;. (may be only one B-thing). New sway zone
define metrical magnitudes of atoms (1 angstrom and more) and their mechanical activity: pla- ces
of poles (charged areas in gravi-scale), magnitudes and directions of their ruch. Chemical links
”[; }/;1 and 2+ﬂf }/1 belong to own measures of time A. They link just -zone (hazy areas) of this
time, turned into its authority — hidden (in chemical time), tutor (in biological and demographical

systems), total — in knowledge dimension.



Sway systems 2*/; @;. of chemical materials will be organized by links of new order 3+ﬁ’ y~ of bio-

logical systems

2+7
ﬁa) > ﬁa)
able to be multiplied by their own means in biological mechanics '’p*. Signs of new abilities of
chemical systems in their way to biological ones come to light in stars history (their growth and
bangs) in planets organization (stars renovating in higher dimension), in crystal growing and reno-

vating, in water waves.

Waves in water is process

2+ﬁ7:pwave ZJrIB‘L'p5 2+7:{ p p }g
able to make certain -zone again and again, in new (certain) places&times. There by this process
allow to study and then to sway hazy zone — to make&renovate [3-areas with prophesied characteris-

tics.

Own range of chemical materials is: (1+0 ) - gas, (1+1 )y - liquid, (1+2 Y* - solid, (1+3)" — ante-
cell. Gas belongs to meta con of range (0+t)" and original con of range (1+t )’1 . Antecell is meta
con of chemical materials and original con of dimensions (2+t )/l which link chemical and biologi-
cal ones: (1+3 )'l o (2+0) > (3+0) ©10%. Sway systems of (1+t )'1 belong to (2+t )", and
(2+1)" are dimensions of mature planets (as Earth). They are beyond geometrical dimensions. The
range (1+t )/1 defines arising signs of new scale — vagueness of knowledge about chemical links
which decreases with gas to solid (with chaos to certain links). However they have connections with

geometry — one of the main measures of time A .

2+7

Earth as chemical system **J e}, is noted:

2 2 A A 240 A
+/;-a)Eaith A -Za)g H{ﬂg A +ﬁw5 > & }
O_ (_){H—r 0+ro_;'L’O—rGZ.}<_>
(_){{30/1 1+26& 1+OG } 0+7 /'L 016 }

I+7 |

T < Hy Hy By Hy Hop K-,
Put «70,1¢>-1,0.0,0, 1, 2, 3.

? 1. - measures of dimensions in multilayer geometrical organization of Earth: u__ <> 1, - measure

"o/, u,- plasma shell (star gas near Earth), y, - air, u, - water, u, -

of earthly ether field o/ <>
crust of Earth with magma within it which is considered in the images of water waves mainly as

solid, i, - measure of B-sway of Earth.

125



126

Material layers (1+t )" of Earth are at the same time its geometrical scales: crust with its contens —
3 dim (chemical links are certain and it acts as whole system), water scale — 2 dim (weak links), air
— 1 dim (rare links), plasma shell — 0 dim (star gas with out chemical links by B-things), ether — {-1
dim}.

Hierarchical mechanics suggests two main images of water waves with their own nature and activi-
ty: tidal waves and tsunami.

They both make B-zones with highest order of chemical time, which wander — change their places
and are renovated in new places — it is renovating vagrant order.

Tide process looks as whole system with certain geometry which ruchs along certain lines defined
by orbits of Moon, Earth and earthly daily run.

Tsunami is large scale wave similar to all habitual waves in water whose nature is defined by wind
or other strikes. Merely huge magnitude of tsunami allows to give it proper name. Owing to this
magnitude the mathematical simulation of water waves is very significant practical task.

Fig. 8.1 is scheme of astronomic nature of tides in ether field of Earth, Moon and Sun; tidal waves
are the highest in full moon or in eclipse.

Fig. 8.2 images mechanism [f pg of tide: ether field of Moon leads to ruch of plasma shell, air, wa-
ter and earthly crust in direction to Moon; B-tail { 3" $1. of water raises it and ether zone under
{ B }1, attracts water of nearest ring which flows under hill of tide wave; B-tail { 8 * 1 of earthly
crust arises on other side of Earth and raises tide wave of other nature: it is organized by pB-field; but
its geometry is similar to original wave, and it has its own ring of hollow. Fig. 8.3 is geometrical
image of tide wave organized by ,p; .

Fig. 8, 9 allow to see through links of hierarchical mechanics of natural strata beginning with lowest
dimensions (ether) to higher ones (chemical materials, astronomic systems) of acting time A. Ma-
thematical images (schemes) of mechanisms of water waves are noted as arithmetical acts in field
of hierarchical numbers of arithmetic A" (measures ”u” <> ”2! of natural strata), or acts in aed-
processor — technical means of hierarchical mathematics A” .

Within one tact of wave (in time At when its geometry is in its con) this wave has likeness with
trigonometry functions. But these functions can not define processes in wave contents ever at that
time A7, not to mention the whole tact, links of tacts, links with other natural strata (either field,
early crust) and with higher dimensions — practical cybernetics (design and learning systems).

Hierarchical schemes of waves define their signs (vague till now) which are the most strongly
marked in tsunami waves (owing to their magnitude):

1. wave in deep places of sea is longer and lower, and its speed is higher than near by sea
shores — it is accounted by changes of angles of strikes and by law of S -zones renovating in
tacts of wave rays;
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2. shallow places of seashore (beaches) are bared before tsunami attack since water is drawn in
ether zone under hill of wave — in agreement with wave mechanism ; p ; ;

3. wave behind small island may be higher than one ahead it ( in direction of wave run ) owing
to product of wave rays behind island;

4. waves in harbours may be very high owing to products of their rays when seashores act as
their mirrors.

Waves images in p* may be applied in design of electric stations and protective constructions of
seashores. For instance, certain geometry of seashores in harbours can sway the wave rays and hin-
der them to raise in their products. And a deep step hollow in bottom near seashores can mirror
waves back to sea.

6 CONCLUSION

Practical tasks (simulation of chemical nucleus and water waves) are considered above in general
lines. However it allows to see wide abilities of hierarchical mechanics of natural systems and fields
and to mark its new horizons — mechanics of electro magnetic process in chemical and biological
systems, nanotechnologies, temperature changes, technical engines and many other directions of
science and practice. Among them in mechanics of f -fields (sound waves thinking processes)
which belongs to the highest dimensions of hierarchical systems.
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AED CONSTRUCTION AND TECHNOLOGY IN DESIGN'

S.Novikava, K.Miatliuk, S.Gancharova, V.Kaliada

Hierarchical Multilevel Systems Laboratory,
Minsk, Belarus

Abstract: The paper contains the connected requirements of design systems and the description of
knowledge basis (aed) coherent with these requirements. New knowledge basis is hierarchical
multilevel system constructed on the idea of twolevel system by M.Mesarovic and Y.Takahara.
Unlike twolevel system it connects more than two levels: system own construction and dynamics,
its dynamical realization in its environment, and higher levels systems. Aed realization in the
processor allows to carry out known and new design and control tasks.

Keywords: hierarchical multilevel system, design, control

1. THE REQUIREMENTS OF DESIGN SYSTEMS

The knowledge means in design system must

e carry out the main design & control task for the
systems of any level under conditions of any initial
knowledge uncertainty — to create or to change the
system construction & technology, to make its activity in
higher level system (environment) the most coordinated
with desired environment states on all its levels;
(selection stratum);

e change the ways (strategies) of main design and
control task carrying out when designed constructions &
technologies are multiplied and knowledge uncertainty is
removed; (learning stratum);
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e change the selection and learning strata as new
(more high level) knowledge constructions &
technologies are created (self-coordination stratum).
Therefore it is necessary to reflect in the knowledge
basis both the structure & dynamics of the designed
system and its environment in their interactions on the
different levels, and the dynamics of the project and
knowledge abstract structure.

Besides the knowledge basis must have ability to express
the other formal models in its own terms in order to
translate the different information in standard form.

The known mathematical models and models of artificial
intelligence are incoherent with these requirements
because it is impossible to express interlevel relations in
their terms.

The best of all for these requirements is twolevel system
(Mesarovic et al, 1970). But twolevel system is
insufficiently formalized, it has no unit for environment,
and its strategies of coordination in different uncertainty
are not connected with level increasing process.

That is why twolevel system was altered. New state so
differs from former that it has got new name — aed.

Aed is Hellenic word. In given case it means a system
for level increasing with unlimited outlook in the level
space.



2. KNOWLEDGE BASIS OF DESIGN SYSTEM

All new systems arise from existent units, which are
composed in a new way; then these systems alter their
elements. By analogy, aed symbol construction S’ was
elaborated (with a help of natural languages and graphic
means) from dynamical system (p,p) (Mesarovic and

Takahara, 1975) numerical positional system ° , modern
geometry G and computer technology CT ideas union;
then it is easy to describe (p,p), L°, G and CT in aed

terms.

S' is expressed by the next formal system:

S'o{w,S,, 0} (1)

o' — aggregated dynamical realization of S, o' —

structure of S”, S(f — coordinator, ¢/ — index of level,
tel’.
o' <1{a,5,), o' < {S,.6} )

@' and &' are connected by S, and include the

aggregated dynamical realizations and structures of
object OS" , its environment SS‘ , actions O”Sf of | S’
in 65“ and actions MS" ofESZ with OS”:

{OS,MS}" o S, {ﬂsSuS}k o S 3)

that is level 7 is examined in interlevel relations:

E){ Ad {{a a)aoir a)}’wyﬁ{/zg a)’s C()}}/
oS>, 7 0" rell,t£0 > D)
oo ey,

oo iel}" tel’},, 1) < (5)

o {{cirel’}, 0™} .

@' contains the dynamical systems
L0 o, (p,0) s ke, L<>{o,or, 7, &}, (6)

,y' — connections of @' with other systems and _ "
structure connects the elements of . ' (their states . c’,

inputs , X and outputs ¥ ):

LV O IX,C Y} ke, LY (7)

Table 1.

WV " States Inputs Outputs
4 ¢ 0 T (l+7) / 3
.S ,C X oX Yo, C
S’ ¢ I>(1£7)
or 0 0 0 0 (—((tT
o C X =X e, C ol &Y
‘ / y! PN Y(({ir)a({’
HES/ HéCIHéX/ HSX/LHECI " {

Y(iir)ﬁ(iiz)}

¢ (+ L
gX H{X( e s

¢ ¢
X(/@ir)(—((,’ir)} g o.C

k(ﬁaa)[:
P =P i Cx X, > Y, &teTy ®)
k(ﬁ[:k {¢tt’ :Ct XXtt' - Ct’ &t:t, ET&t, >t}£

The relations of , C*, , X, Y are reflected in Table 1.

S™* (r#0) has the components, which are not

controlled by $™° immediately, S™° sets Y'*" and

gets X' “*7_ outputs of level ¢ to the lower Y7

and higher Y"* levels and inputs from levels /-
and /+7 (X0, X)) states €' are own

inputs and outputs of level /:
OCé o {Xéﬁijé’ﬁf} (9)

Thanks to connections in w;/‘ it is possible to restore

one element of @' after other with corresponding

uncertainty.

The coordinator is described by the following way:
Sy <> {w,S,,0, (10)

that is S, has own aggregated dynamical realization
and the structure o, ; the availability of S, allows to

evaluate and to change S, by itself.

Let Aoltr,, P> At yoOpt,,
vy ytr,, 7oyt e, L {0, 1,w,2,..}.
Then S, «>”S, & feL”; ”S, is contraction of system

S# on the §'’S) «» S”/§" and
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'Sy > { 'w,r’S, . o}y
’Sy 1 ’0,%S, . o}y (1D

ISO/ < { la)awSO alo-}é

Systems 7§, are strata of S, and g is outlook in the

level space.

The knowledge uncertainty of S, increases with the
distance from ¢ . Every level s of uncertainty on every
stratum 7§ has its own coordination strategy. The
strategies of *S, (processes ojS(‘)") connect the structure

dynamics ¢'* and o' with the help of »".

The replacement of strategies *S, is executed by
stratum S, (the moment it can do it) and it is controlled

by following strata. At the same time the outlook in the
level space extends from 1 <> (+7, t0 p> A%7,.

The given aed definition allows to investigate the
activity of systems in the coordination of higher levels,
the restoring of systems after the model (or from one
element) and the creating of the concrete and abstract
systems models, the appearance of new qualities on the
new levels and others.

The feedback to its elements allows to determine the
former knowledge level means (L*, (p, @), G and others)
in aed symbols.

The representation of geometrical information G in aed
terms like numerical information has given new means
for carring out the number of tasks, which are very
complicated or irresistible in the traditional theories.
Among them

e the synthesis of 3-d objects of any form, which
were created independently (these operations demand
only the indication of common parts of objects);

e the imitation of biomechanical movements of
systems in heterogeneous environment, when the
movements are caused by structure deformations;

e the change of topological characteristics of the
object as the distance from it changes (when 0-d object
transforms in 3-d object and inversely) and others.

For the named and other tasks the aed-processor was
worked out. It was implemented as technical and
program tools for design and control of concrete
physical,  chemical,  biological, = demographical,
engineering and knowledge systems (Novikava et al.,
1990; Novikava et al., 1991; Novikava et al., 1993).

3. CONCLUSION

The adduced brief information gives the idea of aed in
general. But it is easy to see the next:

e aed includes the dynamical structure and
aggregated models of any designed system and its
environment, and allows to carry out the main design
task with the help of coordination strategies for the
different knowledge uncertainty;

e coordination strategies are the states of design
system, their dynamics (like the process of uncertainty
removal) reflects the dynamics of design systems;

e the ability of S’ for self-organization with the
following alteration of any designed system model and
coordination strategies) is ensured thanks to the
availability of higher strata of coordinator;

e the basic formal models are represented in aed
symbols.

Therefore, aed is coherent with above defined
requirements and its own dynamics allows to alter its
abstract structure later on.
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STATE DESIGN: NEW WAY IN EXACT SCIENCES'
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Abstract: State design&control task requires to take into account the internal changing
constructions of the States on their connected levels (physical, chemical, biological,
demographical, engineering and knowledge) and States interactions on all known levels.
The using of aed theory (new means of mathematics and cybernetics) allows to construct
the key statute coherent with State design requirements. The key statute considered in the
paper is at the same time the description of knowledge networks of States and States
unions. These networks maintained by the means of new mathematics (which allow to
change the units and actions when the actions are carried out) discover the way to State

design turning into exact science direction.

Key words: State design&control, hierarchical knowledge networks

1. STATE DESIGN TASK AND THE MAIN
CHARACTERISTICS OF AED THEORY

New States with their new statutes arise now thanks
to several countries division and the main Laws
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reconstruction in many other countries. The statutes
are States symbols and statutes elaboration is State
design process. When these symbols are exact
images of real systems, strongly connected with their
history and current constructions, they allow to
create well settled States with the forestalling of their
controlled internal and external dynamics both from
within and in the World. Otherwise the process of
State creation and control becomes uncertain.

Knowledge uncertainty in State creation and control
in many cases leads to unforeseen and dangerous
results. But this scarcity will remain until high
uncertainty characterizes State design process. For
lack of general State symbol good for design &
control tasks the main design strategy is now the
strategy of known States multiplying. In this way the
Laws of known States are realized as the means for
new States settlement. It is habitual design strategy,
but it may be justified for the countries with the like
history and current state, if bear in mind that statutes
which are the examples constantly demand the
amendments in their countries, moreover in new
States. Alien languages and Laws, connected with
real systems only in their States-sources, either are
rejected by real systems of other States or are
established for a long time with unwise destruction
of their own reasons and the whole World diversity.
The trials to connect odd details of several concrete
statutes in State design at times give chimerical
documents entirely unfit in practice. The interactions
of arising States with each other and with stable
countries are not controlled under that conditions and
the danger for the whole World well-being increases.
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The way of sensible creation and changing of States
and their unions is the only one: the elaboration of
general State symbol realization which must have
identical understanding in all languages and take into
account all diversity of States
constructions&dynamics. (It means that general
statute must be described by mathematical and
cybernetical theories. Such description is obligatory
for general statute use as basis in knowledge
networks elaboration for States and States unions.)
Then concrete State design will be executed as
general statute concretization with predicted results.

Natural history allows to see physical, chemical and
biological levels in the World level space. These
levels maintain demographical level and with its
units create and maintain an engineering level
(industry, service, transport, trade and currency).
Existent States have all signs of lower levels: natural
(physical, chemical, biological), demographical and
engineering. They are coordinated by knowledge
level which is the highest current level created by
lower levels history; it contains language, art,
learning, science&design. Coordinating (design &
control) process is realized with the help of the
government (State power institutes). In this way the
general (key) statute for any State coordinating must
settle

State construction&dynamics on all its own levels:
natural, demographical, engineering and knowledge;

State coordination unit (constructions, activity,
interactions and changing way of legislative and
executive power, justice system);

State external activity as the unit in the World (its
connections with other States on all their levels);

way of design & control of own statute dynamics
(statute correction and its defence against internal
and external illegal actions).

In this way the State design & control task requires
the elaboration of exact symbol construction which
unites State dynamical realization as a single unit,
dynamical realizations of its construction details on
all known levels with their interactions, and
dynamical constructions of higher levels systems.

The best of all for the aim named above is twolevel
system (Mesarovic, 1970). It contains for any system
its own construction (its units with their interactions
controlled by the coordinator) and its input-output
description as the unit in higher level system. Thanks
to that twolevel system allows to investigate the
process of systems uniting from the strategy with
knowledge wuncertainty to the one with high
knowledge of the coordinator. At the same time the
process of system dividing (or system multiplying

when several systems with identical level
characteristics arise from one source) is not
considered in twolevel system as well as the
connections of constructions & dynamics of higher
and lower levels (the coordinator of twolevel system
cannot see and change the constructions of lower
levels units).

For the named aim achievement twolevel system was
changed. Its new state (HoikaBa and Msrmiiok,
1990) was described by general systems theory
(Mesarovich and Takahara, 1975), number and
geometry codes. New symbol system (with its own
mathematical and graphical language) has got own
name - aed. Then basic mathematical and
cybernetical systems in aed symbols were defined
(Novikava S. and K. Miatliuk, 1990; Novikava S.
and S. Gancharova, 1990; Novikava, et al., 1990) as

well as several concrete physical, chemical,
biological,  demographical, engineering, and
knowledge systems with the realization of

design&control tasks in aed-processor (Novikava, et
al., 1991; Novikava, et al., 1993).

Unlike twolevel system and other means of set theory
based mathematics and cybernetics the outlook in the
level space of aed is unlimited and higher levels can
see and change the lower levels constructions and
activity owing to their settlement by new levels laws.
Thereby aed theory as the higher level unit contains
set theory constructions and laws, but inverse
statement is incorrect.

Aed is symbol realization of the whole hierarchical
multilevel space and it defines the space laws. The
main law of hierarchical space (the law of level
increasing) is defined by the following statement: all
units arise in lower levels multiplying and uniting,
create more high levels units and are changed by
higher levels. The law of level increasing considers
two connected actions: uniting and multiplying
(known mathematical actions are contained in them).
They always lead to level increasing and their
general records have concrete signs for concrete
levels (physical, chemical et al.). In uniting action the
unit of higher level is created and the units of all
lower levels are stratificated (selected) in agreement
with their contributions in its creation. Higher level
unit has wide and symbolized realizations, and its
power (coordinator) has direct contacts with all
lower levels by its strata. Under certain conditions
the unit of every level is able to create several units
of its own level by dividing (multiplying) action.

2. HIERARCHICAL SPACE HISTORY

Hierarchical space created by its history contains
now physical, chemical, biological, demographical,



engineering and knowledge levels. The States are the
knowledge level units and State design&control task
requires to understand and to describe all known
levels and their connections.

In line with hierarchical world understanding in
known time at first the physical units were created
and united in their leading (higher level) units. The
leading (key) units in physical space are the stars and
stars unions. The stars unite the ordinary physical
units (the most significant among them are the
hydrogen nuclei, they belong also to the chemistry
time beginning), change them and lay out the
changed units along the star layers (strata) - from
hydrogen to heavy nuclei. Every chemical nucleus is
the symbol image of the certain star layer - symbol
realization of star history till this layer arising, and at
the same time it is the symbol of future (chemical)
strategy (chemical activity in the reactions). This
activity in the stars is defined only as outlook in the
level space (as arising time signs). Star construction
is created by astrophysical technology, then - by
astrochemical one which unites the diverse states of
astrophysical  actions and  changes  them.
Astrochemical technology leads the certain stars to
the explosions: they are divided (multiplied) as initial
units of chemical time.

Star dividing leads to its uniting history restoring in
new - astrogeochemical - technology. This restoring
creates several units of chemical time - large scale
chemical reactions which contain all symbols of star
layers and connect them owing to chemical activity
realization as new power. The diverse states of
chemical reactions (gas, liquid, solid) are the layers
of geochemical construction and these layers are
connected by biochemical units - leading units of
chemistry time and initial states of biology level.

Biochemical units (later - cells) have the signs of all
chemical reactions states, unite and control them.
They are multiplied as level initial state by biological
technology and their uniting leads to the arising of
multicell units (the symbols of cell space with all its
layers). Biological units change all physical and
chemical processes in their constructions; multicell
units connect diverse cell states and change them: the
cells in their constructions are like the multicell units
and single cells are able to restore the whole
multicell unit - the leading state of biology level and
the initial one in demographical time.

Multicell units multiplying and uniting acts in
demographical space create the constructions
connected by engineering interactions. They unite
and change all before created times in their
technologies. These units are leading instances in
demographic level and the initial state in engineering
one.

The units of engineering time connect and change all
lower times symbols. Demographic unions in
engineering constructions are able to coherent
actions with before stated aims thanks to the creation
of exact symbol images of concrete world strata with
their future states. Multiplied by their own
technology engineering units are connected by the
knowledge means (language, art and others). The key
engineering units (which connect the diverse
engineering technologies) create their statutes - at
first in the works of art. The statutes define their
world outlook: their history, current laws of their
constructions, the laws of interactions with their
environment and future strategies. The statutes
arising is the beginning of knowledge time. The
leading engineering units are the initial states in
knowledge space.

The initial units of knowledge time - the States -
create the State power institutes, which maintain their
statutes: legislative, executive and justice power.
They have all lower strata (nature, demographic and
engineering layers) and the strata of outlook in the
level space: learning, science, art, design. Now the
States multiply and unite with new time creation.

3. GRAPHIC-NUMBER IMAGES OF AED
STATUTE

Knowledge level construction (current level space) is
imaged on Fig.1.

It contains the fundamental and applied sciences for
all known levels; applied institutes carry out
design&control tasks. They are united by the main
knowledge means (sound and graphic languages,
mathematics and cybernetics technologies) which are
the strata of knowledge level power: they have direct
contacts with all concrete science directions. Aed
theory and aed processors networks describe and
connect the knowledge power strata. All units on
fig.1 have their realizations (r) in other levels. These
realizations are revealed by the certain settlement (s)
in the constructions of other levels. The actions of
higher levels creating are imaged by the arrows.
Their initial stages belong to the art in knowledge
uncertainty, then art technologies acquire the signs of
scientific maintained design. Art technologies are the
most significant in the uniting action when the
leading unit is created in knowledge uncertainty;
design with scientific maintenance is counted rather
on the multiplying (learning) act than on the uniting
one. The concrete directions of design&science on
fig.1 are the strata of knowledge direct contacts with
real units and technologies of lower levels - nature
(physical, chemical, biological), demographical and
engineering. All these contacts belong to one strata
line (they are in one time), that is the new laws of
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Fig.1. Symbol construction of knowledge level; (r) - realization, (s) - settlement.

knowledge level are defined in all known levels
uniting and learning.

Nearer to aed understanding of level space history,
current state and future strategy is Fig.2. All times
(levels) on Fig.2 are described by their constructions
strata with taking into account their power institutes
and their outlook in the level space. Every level
history may be accounted by the consideration of
current highest (knowledge) level. Now it is the
construction which connects diverse knowledge
units. They are imaged as two units (to the right and
to the left from the arising time image). The whole
construction of knowledge level contains all other
times (they are bounded by inclined lines) and it is
contained in them - its image intersects all time
images of level space (engineering, demographic and
nature): knowledge is the power of all lower strata
and has direct contacts with them. The knowledge
units (States) are connected by the arising time unit.
This single unit is their outlook in the level space, the
strategy for the future. The unit of arising time is
described by the chimeric image (only by the signs of
its own construction) while the units of lower times
are described also by their interactions with the units
of their time, by higher laws and by the highest (aed)

statute (the aed graphic image which is realized by
the constructions of Fig.1,2).

Higher times images change the images of lower
times: when the new leading unit arises its image
intersects all lower units on Fig.2 and new strata
(layers) arise in their constructions. These strata are
their new power institutes which lay out all units of
lower constructions in new layers: the more
investments of the units in their power creating the
near their graphic images to the image of the most
active strata (to outlook in the level space). Fig.2
gives the convenient way of concrete units defining
by the changeable measure (graphic dimension
coherent with number measure) of their concrete
Strata.

The investigations of strata dimensions in diverse
units give a chance to see the connection of measure
of the whole unit (its signs in higher laws space) with
the measure of its construction (its strata
dimensions).
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Fig.2. Aed statute in graphic number code: the image of hierarchic time and space.

The images of diverse times arise in the outlook in the level space as single units with chimeric statutes: their laws
are described only by their own constructions. Now the arising time unit is in this state. It is the field of interactions
of several knowledge units (they are imaged as two units: to the right and to the left of arising time). The arising
unit has direct contacts with all lower times (level space strata): its image intersects them and contains them in its
power field bounded by the inclined lines. The interactions of lower units are carried out by all strata under
design&control of their higher levels (their power strata). The number of power strata of all units is measured by the
number of vertical lines in their constructions (by the distances of their times of power from the current power); the
number of their lower strata is measured by the number of horizontal lines (by the distances of their times of power
from (known) initial time power).

Exact actions of aed mathematics realized by new
cybernetics means (aed processors and their
networks) allow to design the lower constructions
coherent with the higher times statutes. Fig.2 as the
graphic symbol of aed statute is the graphic image of
aed processor and aed network.

4. THE KEY STATUTE FOR STATES AND
STATES UNIONS DESIGN&CONTROL

strata of aed statute on Fig.2. It allows to see all signs
required in State design&control task: State history
(described by lower strata of its construction and by
higher laws realization in them), State current signs
and the strategy of its future activity.This statute
connects:

The known times units (their concrete statutes) may
be described by aed statute. For instance the concrete
own statute of any State may be imaged by the
defining of concrete dimensions in the key statute of
States and States unions on Fig.3. This statute is
constructed by the defining of concrete

the State construction on all known strata (nature,
demographic, engineering and knowledge) with
taking into account the settlement of lower units by
higher strata signs; every layer has direct contacts
with all other strata; thanks to these connections it is
able to design&control all lower and higher
constructions and at the same time it is changed by
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Fig.3. The key State statute (aed network in State design&control).

lower and higher activity; however the connection
with higher times is stronger than the one with all
lower statutes: all lower laws are changed by higher
times; nature strata is divided in free and new layers;
demographic layers create the units of engineering
and knowledge times and are changed by them - new
layers are created in demographic field by new times
as

well as new engineering strata are defined by
knowledge units; higher strata (mathematics and
cybernetics) connect State construction with arising
time; they are the most considerable means of higher
laws executing in lower levels since they are the base
of existent knowledge networks: the changing of
mathematics and cybernetics by new knowledge will
be realized in all knowledge networks;

the State power institutes (constructions, activity
and interactions of State legislative, executive and
justice power); these institutes have concrete
realizations for all lower layers of the State; the will

and the states of lower levels are strongly connected
with the will and the states of all State power
institutes; these institutes are also connected with
arising power;

the State external connections as the unit in the
World (its interactions with other States); the
interactions with other States are realized by all State
strata: the States exchange the nature, demographic,
engineering and knowledge units; this exchange must
be controlled by State power and at the same time it
is the reason of interState laws arising; these laws are
united in the World statute - the new World power;
the arising World statute (designed in the States
uniting action) will be multiplied in all statutes; (the
interactions of State diverse strata are marked on
fig.3 by the arrows which are under control of the
State and World power institutes);

the way of design&control of the State statute
(statute correction and its defence against internal
and external illegal actions); this way is defined in

- e o= o

» e = n =



the statute image as the technology of joint will of all
State strata realization and as the strategy of statute
design&control by arising power of knowledge time;
the strategy of new power is the elaboration of new
knowledge means, the most coherent with the aim of
the level increasing of all diverse States ( with taking
into account their world outlooks and without their
diversity destroying).

The State statute considered above is free from the
restrictions of concrete States regimes. All States
regimes from monarchic to democratic and now
unknown orders may be described by the key statute.
Its considered image belongs to exact science and
owing to that it is realized by the means of all known
strata. Its realization in diverse languages will change
them by new knowledge, but it will not destroy these
languages as well as the diversity of all States on all
their strata.

The most significant knowledge of key statute
described above is the main law of hierarchic space:
all units arise in lower levels multiplying and uniting,
create more high levels units and are changed by
higher levels. The main law (it may be described
only by aed mathematics means which allow to
change the units and actions of lower levels by
higher levels activity) is coherent with many statutes
of known States: these statutes contain the Laws of
their changing in agreement with the will of lower
(certain) strata of their States and with the Laws of
States interactions signed by their States.

However till now the clear realization of level space
construction and its changing is away in all statutes
of States and States unions which are now in force in
the World. Among them the United Nations Statute
which defines the Laws of demographical and
engineering levels, but does not contain connected
laws for all World strata described in key statute
(Nevertheless the U. N. move in the direction of the
key statute: the significance of the UNESCO activity
in the highest (knowledge) level and the activity in
the defence of the nature diversity is increased.)
When the rights of diverse strata and their
connections are almost ignored in the main States
Laws it leads to illegal activity in these strata and to
heavy disasters, which arise in the strata ignored by
Laws, spread along the whole strata space and
destroy all other strata not only in their States, but
also in other countries. The using of new statute as
the key to the whole Laws space undestanding and
defining may be the stage in the way to scientific

maintained design&control of States and States
unions.
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Abstract: Aed theory and hierarchical networks of aed processors are considered in the
paper. Unlike the means of mathematics and cybernetics based on set theory the new
knowledge means are coherent with design&control tasks requirements. They allow to
realize the main law of hierarchical level space: all units arise in lower levels multiplying
and uniting, create more high levels units and are changed by higher levels. It is the law of
new mathematics with units and actions which are changed when higher units and actions
arise in lower actions carrying out. Aed processors networks created in agreement with this
law (as well as the units and processes of all known levels: physical, chemical, biological,
demographical, engineering and knowledge) are able to connect the diverse levels and to
design their new states with taking into account their own changing constructions and

activity and their interactions.

Keywords: hierarchical knowledge networks, design, control

1. THE REASONS OF AED THEORY ARISING

Aed theory arising reasons are design&control
process requirements. The knowledge means in this
process must carry out the main design&control task
for the units of any levels in any knowledge
uncertainty:

e to create and to change the unit construction
& technology by the way of lower levels units
selection and their interactions settling, to make its
state and activity in higher levels the most near to
their aims (uniting&selecting stratum);
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e to change the ways (strategies) of
design&control when designed unit is multiplied and
knowledge uncertainty is removed (multiplying
&learning stratum);

e to change all strata as new (more high level)
knowledge is created (uniting&multiplying strata of
knowledge base).

Knowledge base of design process in agreement with
these requirements must be the unit with hierarchical
construction which connects any level unit, its lower
and higher levels. Uncertain higher levels must be
described in it by creating strategy and higher levels
arising must change all lower levels.

Mathematics and cybernetics theories based on set
theory are incoherent with design requirements since
set theory describes onelevel world outlook. In line
with it the connections in systems constructions are
more strong than systems connections with their
holding constructions, the laws of levels weaken with
level increasing, and only one (initial) level is always
leading in the level space.

General image of all onelevel theories of
mathematics and cybernetics on Fig.1 allow to see
the boundaries of widespread understanding of
abstract system and the boundaries of knowledge
networks based on this understanding. The systems
are defined on Fig.l by the rectangles, their
connections — by certain numbers of arrows; the

measures of systems internal connections outnumber
the measures of connections in their holding systems
as well as in widespread understanding. As the result
the details look as indivisible atoms in holding
systems and the last holding system is the set —
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arrows and arrows number is the measure of connection. These measure decreases with level increasing and
higher systems cannot control the constructions and activity of lower systems. The construction of the last
holding system cannot be described by system axioms, it means that the constant laws (axioms) of system

are incomplete or contradictory.

chaotic construction with untied actions of its atoms,
which does not control the atoms activity, not to
mention their constructions changing.

The using of this system understanding in knowledge
networks creation restricts their abilities. The existent
knowledge networks are limited in design tasks
carrying out when lower levels units and actions
must be changed by higher levels (created in their
interactions).

The best of all for design aim in current cybernetics
is twolevel system (Mesarovic, et al., 1970).
However it is defined as symbol realization of
onelevel world outlook: its coordinator cannot see
the internal constructions and activity of lower levels
systems, their laws are stronger than the laws of their

interactions in higher levels. That's why twolevel
system was extended to the whole level space and its
new state has got its own name — aed (Aed is
Hellenic word and it means the changing symbol unit
with unlimited outlook in the level space.) At first
aed realization was chimerical, described by diverse
knowledge means: dynamical systems (Mesarovic
and Takahara, 1975), geometry and number code.
Then all named and other knowledge means were
described by initial realization as aed connected
states (Novikava, et al., 1990). Now aed theory has
own language with new graphics and more fine
settlement of the knowledge space.
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2. AED STATUTE IN MATHEMATICS
SYMBOLS

Aed theory describes new world outlook coherent
with main law of level space dynamics: all levels
arise in lower levels multiplying and uniting, create
more high levels and are settled by higher levels
realizations. In agreement with level increasing law
the leading laws are the laws of the highest current
levels and they change all levels created before. The
main law may be changed by new (arising) levels.
This theory is beyond set theory boundaries, but it
remains in mathematics as exact science.

Now the level space contains physics, chemistry,
biology, demography, engineering and knowledge
levels (Novikava, et al., 1991; Novikava, et al.,
1993). They were created by the uniting and
multiplying strategy and current highest level is
knowledge. It contains language, art, learning,
design&science. Its activity changes engineering
level (industry, service, trade, currency), gives new
stratification of demography units (creative work
belongs to the most considerable strata), reconstructs
all known levels and maintains new levels arising.

The statute considered below unites the codes of
twolevel system and general systems theory by
(Mesarovic, et al., 1970; Mesarovic and Takahara,
1975), number code L° (Lebeg, 1938), geometry (G)
and cybernetics technologies (CT) methods;
dynamical systems (p,q) are the main means of the
description of the named codes. Then (in multiplying
action) they are described by aed means. The details
of aed statute S’ are the connected laws of aed
strata: level (time), unit, construction, act (process),
statute (laws, connections), power (coordinator) and
outlook in the level space (design field). They are
united by the main law of hierarchic space (the
constructions of lower levels create the units of
higher times and this units multiply with new level
constructions arising).

S' is described by following symbol construction:

S' o {w,S,, 0}

' — aggregated dynamical realization of the units
and acts, o' — construction, Sé — coordinator, ¢ —

index of level, ¢ 5.

o' 13,5, o' < {86}

@' and &' are connected by S, and contain the

dynamical realizations and constructions of unit
(object) S, its environment S (other units of its

level), acts (processes) ,_S* of S in _§* and acts

_S'of §" with §':
{OS’Wrs}/ (_)S/'io, {m&'S’gS}/ (_)S/,ir;

that is level /¢ 1is discovered in the interlevel

connections:

5)( x4 {{o a)’o;z w}’w 7’{%‘ a)’é‘ w}}[
(_){{a)[ioﬁa)yl’{w :TELS’Tio}}(_)
oo irel’},, y)

l+7

¢ oo iely" tel}, 1 &

l+7

(—){{U (iO}Z'

tel}l,w
@' contains the dynamical systems
L0 <, (p,0) s ke, L <> {o,0m, 7e, &}

7' — connections of @" with other units and acts,
and the construction of w;/ connects the details of

. (their states , C*, inputs X" and outputs y"):
WV O X, C Y} ke, LY

(P.7)":
P = AP Cx X, Y, &teTy
ka[:k {(pﬁ' :Ct XXft' - Ct' &t’t, € T&t' > t}(

The network of connections of  C*, , X ‘. JYis
described by Table 1.

S§™7" (r#0) has details, which have increasing
uncertainty in the signs of §*%; §™° sets Y'7(*"
and gets X'“*? — outputs of level ¢ to the lower
YU and higher Y"*? levels and inputs from
levels (-7 and ¢+7 (X7, X"“"9); states '

are own inputs and outputs of level /:
3 Cé PEN {X/—)(’ Yéaf}

Thanks to the connections in " any detail of o' is

restored by its other details

uncertainty.

with becoming
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The coordinator is described by the following way:
Sy <> {w,S,,0,

N . .
that is S| has own aggregated dynamical realization
a)(; and the construction gé ; the availability of S(fo

(the connection with higher levels) allows to account
and to change S, by its own activity.

Let Jdloltr,, oolitr, yoetr,
wo ytr,, ?owtr,, ete,,
L {40, 7,w,%...}. Then S! </S! & pel’;

"S(f is the contraction of field S” on the
S'’S! > 8§7/s" and

ASOy < { lw’(pSO alo-}f)
¢ ¢
¢S0 (_){ (pa)’ZSO ’wG}O
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The fields /S, are strata of S, and f is outlook in
the level space. The knowledge uncertainty of S, is

increased with the distance from ¢. Every level s
of uncertainty on every stratum ”§, has its own

coordinating  strategy. The strategies of *S,

(processes  “S!) connect the changes of

(-t +7

and o-” with the using of o.

The action of key unit @' creation in o’

constructions o

=T

is uniting
process, the action of o'*" creation when / is the
highest level is the multiplying process with the
initial unit " .

. e .
The changing of strategies “S/ as far as one can is

executed by stratum ¢S and it is controlled by

following strata. At the same time the outlook in the

level space extends from A <> (+7, to pe> A+7,

and so on.

Uncertainty removal in S, outlook is equivalent of

system organization increasing (increasing of
interactions level), when ‘S(f realizations are united

and multiplied by 7S’ (B > 1), which realize the

level increasing process in hierarchic space S*.

In agreement with the run of events in time
increasing process the uniting stage (aed chimeric
statute creation in known mathematics and
cybernetics means) becomes the multiplying act
which realizes the defining of known means (LS,
(p,9), G, CT and other) by aed technology.

3. THE MAIN KNOWLEDGE
CONSTRUCTIONS IN AED THEORY

The dynamical systems are described by aed terms in
(Novikava and Gancharova, 1990). This result is
almost obvious. Since (p, @) is generalization of all

existent formal models (Mesarovich and Takahara,
1975), the mathematics and artificial intelligence
means become coordinated details of general
knowledge construction. Besides they acquire wider
abilities for habitual and new tasks carrying out.

The description of L’ is made by the following way.

Existent number code of L* has not all signs of S"*:
the lower units constructions and activity are not
changed by higher levels. In aed theory it acquires
these signs. The most considerable states of number
code (from integer to hypercomplex numbers) are
described by the standard unit L%, which is founded

[

@z z 0"
4 o " (z l// l// z)”' (z co '
“4 o » ( (r w /1)
4 o " z)’ x o "
(rp 7 ;( co)/'

Fig.2 Interlevel connections in L% (fragment).
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Fig.3. Construction of unit Z* with its prolongation

neutral °7 and opposite directed: *7 and "7 .

on the next basic construction 7' :
T ~0 a0
I {7 o p :pell}

ZZ <—>{*Z”,°Z‘,*Z‘} PN
S UL 7.0 .8 A0, 7.0, 4}

~7 00+

T o550 o
o> U@, 7.0 7000 7.0
7o' o 77 o
H{{f’lr;’?}f’ 1/7/[!{?5‘/73%}6}
the other details of 7' are defined in line with this:

{Iaaz /?7‘/7’??/}’/ A4 {72;45;/?77 1/7;5}ﬁ ?

5" lower level units have diverse states in {L%, L %} field:

.00 & 00, 7.8, 7).

The diagram {77’} (Fig.2) describes the connections
of fields 77 .

Fig.3 gives an idea of construction of unit L% and its
prolongation '’ «» [*', which connects L* with

the others discrete units of level ¢ without the
breaks. The prolongation arises in the unit outlook of
the level space. Fig.4 describes the activity of L*,
when discrete levels are connected without the
breaks too. The outlooks in the level space become
the units of higher levels in this activity.

00000000 <

8

—> 000000
&

Fig.4. The uniting action in L°: 186+25=211.




Table R(%).
¢
C - +
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Table C(%).
¢
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_ + _ + _
o) ol A x| 2| o
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In agreement with {77}, the connections of number

characteristics in L* are described by the next way:

/1/ (D/ l/ l//f
X X X X
' 0.1 < 0.01"? < 0.001""*
T
10471
/ a)/(LS/)
O_/(ZS(/—I))
where 1° — the unit of level 7; m'™", m', m'"
m', m"are (not obligatory equal) bases (the base

is radix in given case).

The unit L* works in the following way. At first
(L, L %1 contains the neutral lower units and gets
on the input X' the lower units of diverse directions
(signs); the uniting of opposite oriented units gives
the neutral unit again. If an amount of identical
directed units mounts to m' then L% sends to the
level (¢ +1) the unit of level (¢ +1) and changes own

state from @' in 1’. In this state every unit L'

T : : T'st : st
gives its prolongation L to the unit L} and then

inputs of level / is taken by [ . In this way the

Table 7(*)

Ce + + + +
(')

x ¢ vl x| o 2
? ? ? ? ? ?
+ - - + +
v ? Moo x| v
+ + — — +
x ? ol A v | x
+ - + |- +
0 ? xf vl A2 o
+y o +\V +X +(p +y
AN v + b

+y A i
A o x
+ Ao+
® A
e N
[ » 6
v
+x
+Xﬂ | RJF
7}

Fig.5. The diagram of quaternion multiplication

uniting action leads to the unit multiplying, when the
new unit of its level arises in the level space.

State changing in the space ”L is the task of the
coordinator Sé /I* of unit L®; this task is carried out

by the uniting and multiplying actions. The next

tables on the contractions of 7' connects I° with
algebra systems.

The multiplication of real numbers is described by
the tables of state changing function R(*) of §; on
the .7

TG &P o0 &l o1

The multiplication of complex numbers is described

by the table C(*) on

S, ;r(zv,} & *Re(o )1 &

(a))<—> 7 o0 &o eC'.
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The table 7(*) of quaternion multiplication and the
diagram of this table (Fig.5) are defined on

ZTI{ (_){*Z;(Z;Z’; ‘7//95: V7a+¢75+2}( .

7"<0", A' — real coordinate, *3’' 7', *y' -

imaginary coordinates.

All tables are formed from {7/} by the following
way:
- the index i e”L of diverse states is the sign

of 7' in the initial state of space T': in this state

T ’ is a center of coordinates;

- the index j e”L of inputs units (coordinating
signals) is the sign of level i ; i becomes new

center of coordinates;

- the changing of index in the new space of
coordinates cannot repeat the results of the others
lines in the tables.

In this way algebra systems and automats are defined
by the means of L°, but adverse act is impracticable
because of L° is the hierarchic multilevel unit with
interlevel connections. The identification of number
code with polynomial is a very heavy and
widespread error of set theory based mathematics.
The point is that the addition of numbers in L° leads
to the event, when the power of result exceeds the
powers of addenda (the new level unit arises), but in
the polynomial group (and in algebra in general) this
event is forbidden. The named error is one of the
main reasons of existent arithmetics systems
incoherence with each other and with the laws of real
level space. The similar errors arise because of the
absence of number code theory. The practical
significance of this theory creation was grounded by
Lebeg (Lebeg H.,1938).

The images of integer, real, complex, hypercomplex
numbers are described above by the strata of the
outlook in the level space (A4,¢,y,) of the

numbers power (coordinator of the number space). It
is coherent with the history of numbers creating. The
real numbers were created in the uncertain field of
the results of the acts with the integer numbers. The
complex numbers arose when the results of the acts
with real numbers were founded beyond the
boundaries of real numbers. The arising of the every
new strata of the number space changed all before
created strata: the numbers images acquired new
signs in their constructions.

Geometry unit G' in aed theory is also hierarchic
unit S’ and it has its own construction o', the
aggregated image o' and the environment o'**
(other units beyond the boundaries y* of G'); for

measuring of G' the metrical characteristic 4’ is
used. All geometry signs are described in number
code of L* arithmetics.

4. AED PROCESSOR REALIZATIONS

Cybernetics technologies in single processors and
their networks inherit the restrictions of mathematics
means to the degree they realize them. Till now the
onelevel theories remain the leading in the space of
cybernetics technologies. Actual coherence with
hierarchic mathematics may be attained only in
future generations of cybernetic means.

Nevertheless the learning of existent processors and
networks discovers their great abilities which are
invisible in the frames of onelevel descriptions.
These abilities are caused not by abstract (onelevel),
but by real constructions of processors and networks,
which are revealed in aed symbols and has the signs
of hierarchical constructions.

Owing to that the trial realizations of aed processor
were worked out on standard technical base.

The general processor for integer, real, complex and
hypercomplex numbers was carried out as device.

Geometry design in software version of aed
processor (IBM PC/AT, PASCAL language) has the
signs of chemical, biological and other levels units
creating, when the memory about the whole
construction is realized in all construction details and
the whole unit can be restored by one detail. It allows
to carry out many tasks which are very heavy or
irresistible in onelevel cybernetical technologies —
when  units movements in  heterogeneous
environments are caused not only by the external
forces but also by their constructions changes.
Among them

- running waves of changes in bodies which
lead to mass movements;

- autowaves spreading and uniting (with new
understanding of Belousov-Gabotinsky reaction);

- polymers movement through the membrane
canal;

- snakes, caterpillars and wheels mechanisms
movements.

Design&control tasks in large scale units of diverse
levels are carried out by aed processors networks.

5. HIERARCHIC KNOWLEDGE NETWORKS:
HIGHWAY OF ARISING TIME

In agreement with aed statute the new power of
hierarchic space arises in the interactions of
knowledge units. The connections of the main



knowledge units (States) are realized by all their
strata (natural, demographical, engineering and
knowledge) and must be designed and controlled by
the key constructions — knowledge networks. These
networks in the course of time acquire the signs of
cybernetics units which settle all directions of diverse
States activity. They turn out into the real key to this
activity (and thereby all States strata constructions)
changing. However the cybernetic realizations of
knowledge networks are created now in practice

without the theoretical maintenance: onelevel
mathematics theories can not describe their
constructions and activity, the laws of their

design&control in line with the laws of other real
strata. The new networks, as well as all strata ignored
by the power, have (increasing) bent to infringe the
laws of all layers — scientific exchange, engineering
units control et al. Besides for lack of knowledge
networks theory their elaboration in many cases does
not give the desired results. Moreover even huge
outlay for strategic networks (as the networks for the
processing of the date of Earth and space measuring
by the space stations means) which are elaborated by
the best forces of science and engineering strata,
does not lead now to achievements in the State
control. The data of measuring are mainly the dead
weight and this outlay destroys the States (first of all
their science) rather than strengthens them.

Aed statute gives a chance to elaborate the new
highways of knowledge which will have direct
contacts with all known and arising strata. It is the
key to design&control of knowledge networks which
will understand and connect the history, current
states and arising strategies of knowledge units.

Hierarchical Multilevel Systems Laboratory in the
collaboration with the UNIBEL (Belarus network
joint with INTERNET), Belarus State University,
Belarus Academy of Sciences and other scientific
and applied institutes elaborates now the concrete
realization of aed statute as knowledge network. It is
coherent with real State construction and activity and
unites the networks of diverse State strata; these
networks contain changing image of higher unit and
are able to restore the whole unit. Several among
them (for microelectronics, laser raster and other
technic devices design, for design&control in
learning, art, science, currency institutes, engineering
units, for oncological defense under conditions of
radioactive ~ and  other  contaminations  of
environment) have the maintenance of State power.
The network for new State Statute (which connects
all known strata in State own construction and its

interactions with other States ) is maintained by the
arising State strata.
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HIERARCHICAL MATHEMATICS: THEORY OF SWAY'

S. Novikava, S. Gancharova, A. Burawkin, M. Mahaniok, W. Nowik,
A. Yakimaw, K. Miatliuk

Hierarchical Multilevel Systems Laboratory,
Institute of Mathematics&Cybernetics, Minsk, Belarus

Abstract: The paper considers the connections of hierarchical mathematics (aed theory)
with the main cybernetic (sway) tasks - design, control and learning. The stages of
sway process are defined by aed theory as the acts of uniting and multiplying in
hierarchical time&space whose main law is described by the following statement: all
strata arise in lower strata multiplying and uniting, create more high strata and are
changed by higher strata activity. It means the new theory of mathematics constructs
exact definement of sway process, and in its turn the sway process constructs the new
strata in hierarchical time&space. Thereby the new statutes of mathematics are able to
change all earlier strata and discover the new horizons of this time&space. Chimerical
(described by diverse codes of habitual mathematics means) statutes of aed theory
connect it with the best achievements of history of mathematics&cybernetics. Its new
statute (symbol image of the whole hierarchical time&space) is described by its own
code, more convenient in practice - in sway process realizing in concrete world strata:
natural (physical, chemical, biological), demographical, engineering (industry, service,
conveyance, trade, monetary mechanisms) and knowledge (languages, art, science,

design and learning). Copyright © 1998 IFAC

Key words: hierarchical mathematics, aed-processor, sway, network.

1. REASONS OF HIERARCHICAL
MATHEMATICS ARISING

Nowadays the main directions of cybernetics are
design, control and learning - the stages of sway task
in any world strata: natural, demographic,
engineering and knowledge. Named strata (ordered
in agreement with history of their arising) have
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diverse characteristics in concrete States whose
statutes (symbol images) must connect their history
with sway strategies in their space. The States
exchange diverse details of their own constructions
on all strata (levels) and these interactions are base
of States unions. Till now the process of world
changing (new strata arising, States and States
unions constructing) is realized without actual
understanding of its laws and since that with hard
errors whose scale increases. In order to correct that
cybernetics must define new world image (Kile,
1995, Chestnut, 1995); and create convenient means
of its design, control and learning which are
constructed as networks of States and States unions
(Groumpos, 1995).

Sway (might) mechanism working with things of
any strata in any knowledge uncertainty (from hazy
images to exact figures) must carry out following
tasks:

to create - in agreement with initial mathematical
statute of hierarchical space - new thing
construction&technology by way of its symbol image
design and then control with it the process of lower
strata things stratifying (its details selecting) and
their interactions settling, to make its state and



activity in the whole hierarchical space the most
cohered with higher strata aims -
- uniting act (design strategy);

to turn single designed thing into strata of its
renovated states by way of its initial uniting act (with
initial mathematical statute) renewal many times
when haze in symbol images is removed and hesitant
movements of creative work turn into well defined
executive technology which discovers the horizons of
new art -

- multiplying act (learning strategy);

to change all acts when new mathematical statutes
(new sway strata) arise in hierarchical space -

- multiplying & uniting acts with mathematical
statutes (learning & design in symbols area)

Key construction in sway technology is
mathematical statute of hierarchical time&space. It
contains:

strata of mathematics: symbol images (codes of
records) with acts (laws) of their changing able to
define the whole hierarchical time&space;

strata of concrete knowledge: images of all things in
hierarchical space described by codes of its
mathematics (and may be by other means which are
beyond the might of existent mathematical codes).

Mathematical strata can contain many exact theories
- their own statutes. The statute of mathematics must
be thing (unit) able to connect any strata thing, its
lower and higher strata. Hazy (arising) higher strata
must be defined in it by sway strategy and higher
strata creating must change all lower strata in
hierarchical time&space.

Mathematics and concrete knowledge are the highest
strata of hierarchical space in turn. Any changes in
mathematics activates the waves of changing in all
concrete strata since their new records have to
renovate all sway acts in them, that is all their
constructions and technologies. However multiplying
acts of mathematics in hierarchical space always
lead to new things with wider might in this space
than one of their multiplied origin. Their uniting act
creates their new mathematics. Moreover any
concrete thing (instance of concrete knowledge) can
activate the changes in all mathematical strata when
it is beyond their might - belongs to the area of haze.
All mathematical (exact) theories must be able to
change their statute with alone instance which is
beyond them. It is the main sign of exact theory.

Above made definement of sway mechanism allows
to see its connections with mathematics. The
construction of this definement answers to one of
mathematical records which link certain and hazy

images. Design and learning strategies are defined
in it as uniting and multiplying acts and at the same
time as acts which remove knowledge uncertainty
(turn existent haze of symbol images into exact
figures and discover the new horizons of hierarchical
time&space with new hierarchical haze) and select
the things in controlled area (stratify this area with
the defining of worth of its units).

Mathematical statute is considered as key of sway
mechanism. Owing to that the sway definement
discovers the significance of mathematics in sway
activity. When its exact statute is away (when it is in
hesitant (chaotic) state) this activity brings great
hazard whose scale extends in higher strata.

However when the sway system can understand the
level of uncertainty in its knowledge it can act with
art strategy which allows to increase this level
without a harm. Much worse events happen if sway
unit cannot see errors in its statute and multiplies
them in lower strata - the errors in reason
(mathematical errors) are the most hard means of all
strata destroying.

Since that the most significant task of any sway is

to construct mathematical statute of hierarchical
space and to change it in agreement with this space
changing. As concrete knowledge cannot be defined
without exact theories the sway must have at least
one exact theory in mathematical strata - statute of
mathematics.

Mathematics which must be able to create exact
symbol images of all things caught by sway process
cannot make that by means of known axiomatic
theories. There is no axiomatic theory which can
remove its own contradictions, define all other
constructions & technologies, connect them as their
general statute, and discover the ways of their
changing with growth of their abilities. The main
constructions of practical mathematics&cybernetics -
number codes and graphic images - till now have not
exact definements in axiomatic theories. Wide
spread understanding of number codes as
polynomials is one of the most hard mathematics
errors which underlies the technical processors:

number codes as well as graphic images are
hierarchical constructions, their uniting act can
create more high strata than united ones while
algebra systems ban that. (The study of number
codes has its origin in the works of H. Lebesque,
1938; then the try of movement to their defining was
made by H. Simon, 1969. The investigations of
graphic images with aim to define them in known
theories were always unlucky.) The abilities of
axiomatic theories in defining of creative work are
still less, while the art strategies are contained in
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Fig.1. Exact (graphic-number) image of onelevel world outlook kinds. They are based on the understanding of
system as the construction which connects its own details stronger than its connections with other systems

in its environment. @’ - system of level ¢, o

(-1

- its construction, a,yé - its connections in its holding

system, which has the construction o’ with the connections yﬁ, ; ' are defined by the rectangles, 7' -

by the arrows, and arrows number is the measure of connection. These measure decreases with level
increasing and higher systems cannot control the constructions and activity of lower systems. The
construction of the last holding system cannot be described by system axioms, it means that the constant
laws (axioms) of system are incomplete or contradictory.

sway activity which must create with them the new
things and new laws of their control.

It is reasoned by onelevel world outlook which
underlies all axiomatic theories (among them set
theory). In line with it the connections in system
construction are more strong than system
connections with their holding constructions, the
laws of levels weaken with level increasing, and only
one (initial) level is always leading in the level
space.

General image of all onelevel theories of
mathematics and cybernetics on Fig.1 allows to see
the boundaries of widespread understanding of
abstract system and the boundaries of knowledge
networks and  processors based on this
understanding. The systems are defined on Fig.1 by

the rectangles, their connections - by certain
numbers of arrows; the measures of systems internal
connections outnumber the measures of connections
in their holding systems as well as in widespread
understanding. As the result the details look as
indivisible atoms in holding systems and the last
holding system is the set - chaotic construction with
untied acts of its atoms, which does not control the
atoms activity, not to mention their constructions
changing.

The wusing of this system understanding in
knowledge networks creation restricts their abilities.
The existent knowledge networks are limited in
design tasks carrying out when lower levels units
and acts must be changed by higher levels (created
in their interactions).



The best of all for sway aims in current cybernetics
is twolevel system (Mesarovic, et al., 1970).
However it is defined as symbol realization of
onelevel world outlook: its coordinator cannot see
the internal constructions and activity of lower levels
systems, their laws are stronger than the laws of
their interactions in higher levels. That's why
twolevel system was extended to the whole level
space and its new state has got its own name - aed
(Aed is Hellenic word and it means the changing
symbol unit with unlimited outlook in the level
space.) At first aed realization was chimerical -
described by diverse knowledge means: twolevel
system, dynamic systems (Mesarovic and Takahara,
1975), geometry and number code. Then all named
and other knowledge means were described by initial
realization as aed connected states (Novikava, et al.,
1990). Now aed theory has its own language with
new graphics and more fine settlement of the
knowledge space.

2. AED STATUTE IN MATHEMATICS
SYMBOLS

Aed theory describes new world outlook cohered
with the main law of level space dynamics: all strata
arise in lower strata multiplying and uniting, create
more high strata and are settled by higher strata
might. In agreement with level increasing law the
leading laws are ones of the highest current strata
and they change all earlier strata. The main law may
be changed by new (arising) times. This theory is
beyond set theory boundaries, but it remains in
mathematics as exact science.

Now the hierarchical space contains physics,
chemistry, biology, demography, engineering and
knowledge strata (Novikava, et al., 1991; 1995;
1997). They were created by the uniting and
multiplying strategy and current highest level is
knowledge. It contains language, art, learning,
design&science. Its activity changes engineering
level (industry, service, conveyance, trade, monetary
mechanisms), gives new  stratification  of
demography units (creative work belongs to the most
considerable strata), reconstructs all known strata
and maintains new strata arising.

Mathematics statute S*considered below unites the
codes of twolevel system and general systems theory
by (Mesarovic, et al., 1970; Mesarovic and
Takahara, 1975), number code L (Lebesque, 1938)
geometry (G) and cybernetics technologies (CT)
methods. Then (in multiplying act) they are
described by aed means. The details of aed
chimerical statute S’ are the aed strata: level (time),

unit (state), construction (contents), act (process),
statute (laws, connections), sway (coordinator) and

outlook in the level space (field of arising levels).
They are united by the main law of hierarchical
time&space.

S" is described by following symbol construction:
S'o {w,S,,0}

o' - aggregated dynamic realization of the units
and acts, o' - construction, Sg - coordinator, /¢ -
index of level, / € L.

/ ~

o' o{a,S}), o S,5},

® " and &' are connected by S, and contain the

dynamic realizations and constructions of unit
. . . 1 . .
(object) ,S ! its environment SS (other units of its

level), acts (processes) MS” of ;S " in gS/' and acts

e S of S with S

{,S SYe ™, ¢ s, . S} e s,

> om T

that is level /¢1is discovered in the interlevel

connections:

B S, O,y @y Vol @, 01} >

(_){{w/io

l+7,

WV o it el ,t£0} o
o{{o"rel },,y}

Fof{llw:iel}"irell, v} ©

o{{c™irel L, o™},

@' contains the dynamic systems
L0 o (p.9) ke, L < {o,0m 78,6},

7' - connections of @’ with other units and acts,
and the construction of ,y’ connects the details of
L(P.@)"  (their states ,C’, inputs , X' and
outputs ;Y ! ):

o7 e (L {X.C. Y ke, LY
k(ﬁ:a)é:

WP =i ip G x X, > Y&t €T}
v @ = e, G x X > C.&tt eT&t >t}
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Table , 7"
o £ States Inputs Outputs
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The network of connections of kCZ, X ‘ 4 ‘s
described by Table ¥ ‘.

S$™*7(r#0) has details, which have increasing
uncertainty in the signs of § gio, S0 sets

ylo (D) I(l+7)

and gets X - outputs of level ¢ to

the lower ¥'”" and higher ¥"*? levels and
inputs from levels (-7 and l+7

(XU x 'Y states ,C" are own inputs

and outputs of level 7 :

o

Thanks to the connections in w;/ any detail of "

is restored (renovated) by its other details with
becoming uncertainty.

The coordinator (sway unit) is described by the
following way:

Sy & { @,S,,0}h

that is Sé has its own aggregated dynamic
realization ®; and the construction oy ; the
availability of SSO (the connection with higher

levels) allows to account and to change Sé by its
own activity.

Let Aolt7,, poAtr,, yoptr,
v xtr,,

"L, 2.,

?ovtr, |, etc.,

Then Sp, olsi&pel?; ? S, is the contraction of
field S” on the S[:'BS(f <~ Sﬁ/S[ and

Aal 2 A 2t
Soe{ w’S,, o}y

¢ ¢
Sy {Yw,rS,. o}y

1She { FwYS, F o}l

The fields /S, are strata of S} and f is outlook in
the time&space. The haze (knowledge uncertainty)
of Sy is increased with the distance from /. Every

level 47 of haze on every sway stratum P Sé has its

own coordinating (sway) strategy. The strategies of
S, (processes ,*S; ) connect the changes of

l-7 T

constructions ¢'~% and o'*" with the using of »" .

T

The act of key unit @’ creation in ¢’ * is uniting

process, the act of o‘** creation, when ¢ is the

highest level, is the multiplying process with the
original (initial) unit o’ .

The changing of strategies ,*S; as far as one can is

executed by stratum S, and it is controlled by

following strata. At the same time the outlook in the
level space extends from A <> (£ 7, to o> A1,

and so on.

Haze removing (its turning into exact figures and
new horizons discovering with new hierarchical

haze) in Sé outlook is equivalent of system order
increasing (increasing of interactions level), when
lS(f realizations are united and multiplied by Bs!

(B> L), which realize the level (time) increasing

process in hierarchical time&space S', time /
creates time [, and Sé (the sway of time /) turns

into strata of units with their new sway Sé; .

In agreement with the run of events in time
increasing process the uniting stage (aed chimerical

statute S’ creation in known mathematics and

cybernetics fields) activates the multiplying act
which realizes the defining of known means ( L,
(p,p), G, CT and other) by aed technology

(Novikava et al 1995, 1996, 1997).

However much more convenient in theory and
practice is new statute of hierarchical space which

contains all details of S’ (its own strata) linked by
their connections in the process of level increasing.

All aed strata have in its new statute their exact
definements like to its main symbol images,



constructed on the base of S’ and block-arrow

A B
image of hierarchical system by P.Groumpos B 1 y ﬂly) 1
(P. Groumpos, 1995). —wls
P p
New statute A* has two its own symbol images *a* 2 QO B
and “o*. The image *a”* connects A’ with the 2 i ! 2 P
records of habitual mathematics while the image Q (L) a)Q o
*a* is more convenient in the constructing of new P L
technical devices - aed processors. Aed strata are: A
A, A - level (time), T,y - statute (law, connection), 2 ) r 2 A R B
P, p - act (process), Q @ - unit (state), 2 (L) » 2z .
>, 0 - construction (contents), B, f-new level P p
.. . . B
(arising time), A o -sway (coordinator). Aed ) 2 _ B
statute A* in current level A, A is described by its A BpA
B ¢’ 51,B
symbol image “o* in following way: o @ - c
xal . Aﬁ
. , ﬁ > (7
()
By PAP
14 i) :B P P
A’l 14 B Al In this way all aed strata are defined by its original
> oo .
n o unit Al, they have all its signs and abilities. For
A instance P’ (act) may be defined as unit, it has its
14 /’L P E ﬁ . . . + A
y) y BA A own laws, its construction contains the acts £
A &—> A x A . . . +
R w ) o and ~P" with their new horizons (outlooks) = B
I+ and Xﬁfa . The strata A,I',B,P,Z,Q have like
1 ; ¥ 1 A P B images (discrete units) which are strongly connected
r (_7/_) ® I o by their original-unit A* and by the details of their
P p own constructions. Thanks to that all aed strata may
be renovated when any stratum is changed. The acts
of original unit A multiplying and their symbol
fat:
AB
ﬁ/l
/]\ +pl
a I
xp;:{ +ﬁi pr—'
o7 o}
xnk x QA
2
. 5 e———ﬁ’/ A \‘-ﬂs
o' A
) T 1 |
P y* y* e A oo
B B*
L xpl /[ J\pﬂ.
+ﬁﬂ.
pﬂ,ﬁﬂ \l/ +p)y pl%ﬁ

Fig.2 Symbol image of aed processor.
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image uniting lead to the arising of the new time
unit A” which has hazy strata in its image (they are
signed by the symbol ? and they will be defined in
time B) (S.Novikava er al, 1997). All concrete
strata of the world with their history and future

strategies are defined by aed statute (by hierarchical
mathematics) when aed strata are realized in
concrete signs of hierarchical time&space. The

image o ”allows to see the whole process of level
increasing in hierarchical time&space A% :A*
original state of aed (A* <> w”*), A” - its leading

state in time A ; multiplying act *p*

of original
order ;/Z (original statute of A*) executes learning

process in the units " of construction ¢** which
was created in time }LT; thanks to that the units

®’® turn into the ordinary units a);1 in the new

construction ¢*; uniting act *p*

in o* connects
the ordinary units co;l and create the new sway
o” <> A”; in the process p” the image of arising
“B* and *B* which

answer two stages of this process: “p* and *p*.

time ﬁZ has two strata -

3. HIERARCHICAL SWAY NETWORK: AIM,
CONSTRUCTION, TECHNOLOGY, LAW

The instances of exact defining of all known strata
(natural, demographical, engineering and
knowledge) and their practical realizations are
considered in many papers of authors (Novikava et
al., 1995; Groumpos et al., 1997). The most
significant among them are aed-processors
(technical devices with wider abilities in practice of
design&control &learning than existent ones) and
exact image of sway networks (swaynets) aimed at
the coordination of States and States unions in the
space of strata named above. The new processors
and sway networks meet all requirements of large
scale systems which are beyond the might of known
means of mathematics&cybernetics. The main
characteristics of statute of hierarchical swaynet are
considered below.

3.1. The swaynet must allow to define the world:

to learn its history,

to measure its current state,

to design its new image,

to execute its changing strategy.
on all its strata (levels) - natural (physical, chemical,
biological), demographical, engineering (industry,
service, conveyance, trade, monetary mechanisms),
and knowledge (languages, art, design, science,
learning, State power institutes (legislative,
executive and justice power)).

3.2. The construction of swaynet contains two ranges
(layers, strata):

the field of States swaynets (ordinary units layer);
the ordinary swaynets are constructed with taking
into account and connecting the internal
constructions of their States defined in the world
space strata, their activity as the units in their
environment (their interacts, exchange by diverse
strata details), and their current key unit; the States
swaynets are the property of their States and they
can have the covert details in their constructions;
their diversity allows to realize their exchange
(including the exchange by knowledge strata details)
and the laws of that exchange are the base of their
highest strata creating;

the key unit (key range) of world swaynet; the key
(sway) unit has its statute and the means of its
activity maintenance in all strata (among them the
means of mathematics&cybernetics able to carry out
all swaynet tasks); it is constructed by the ordinary
units in agreement with the main tasks of the
swaynet; it answers for the increasing of wellbeing
of all lower strata in the world and stratifies the
lower units in the ranges cohered with their
contributions in its creating and activity; the sway
unit is symbol image of the whole hierarchical space
of its arising time, it has the turns uncertain in that
time, it has direct contacts with all lower strata,
maintains their diversity, connects them, changes
them by the highest achievements settling in their
own constructions in agreement with their will,
creates the means of its own changing, and discovers
the way of new strata creating in the world space.

3.3 The strategy (technology) of swaynet has two
main stages:

uniting (design); design technology activates the
exchange in the world strata space, unites the
existent statutes and interacts laws of ordinary
swaynets, and creates the new statute of the whole
swaynet, its new key unit with its highest strategy
and the means of this strategy executing by the sway
unit and its realizing in all lower strata;

multiplying (learning); learning technology defines
the ordinary units and all lower strata in the symbols
of their current highest statute, changes them by the
multiplying of highest achievements in their own
constructions in line with their will, magnifies their
might to the mark more high than the one of their
current key unit, create the new diversity in all world
strata, and discovers the way of new key statute
design in the field of diverse ordinary units learned
and stratified in agreement with their contributions
in the process of world level increasing; any learned
detail of world swaynet is able to renovate it with the



increasing of its abilities and the decreasing of
outlay in its activity;

all ordinary units of world swaynet have equal
rights in its uniting stage and in multiplying stage
they are stratified along the new sway ranges in line
with these rights realizing by them;

sway rights in the world swaynet space are realized
by the ordinary ranges and the key units in turn: the
ordinary ranges have sway rights in the uniting
stage, the key units have sway rights in the
multiplying stage.

3.4 The main law of swaynet:

all strata arise in lower strata multiplying and
uniting, create more high strata, and are changed by
higher strata activity.

4. CONCLUSION

Unlike axiomatic theories the original statute of new
mathematics (considered above with history of its
chimerical image) is changeable and it contains the
strategy of its changing. This statute meets all
requirements of sway (design&control&learning)
tasks and discovers the new ways of their carrying
out in large scale systems.
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MATHEMATICS CONSTRUCTIONS IN AED THEORY'

S. Novikava*, S.Gancharova*, P. Buka*

* Hierarchical Multilevel Systems Laboratory, Institute of Mathematics&Cybernetics,
Minsk, Belarus

Abstract: The paper contains symbol image of aed (original statute of hierarchical

mathematics) and the defining of the

main construction&technologies of

mathematics&cybernetics by aed means. In this way aed statute (whose chimerical
image was constructed in the act of uniting of named constructions&technologies) is
multiplied in the space of its details. Thanks to that they are turned into connected
states of original statute (key unit of the whole hierarchical time&space) and acquire
all its abilities, more wide than their own ones and more convenient in sway
(design&control&learning) process realizing. Copuright © 1998 IFAC

Key words: aed statute, mathematics constructions&technologies

1. THE STATUTE OF HIERARCHICAL
MATHEMATICS

Mathematics&cybernetics area belongs to large
scale systems and scale of its might increases in
hierarchical time&space (which contains now
following connected strata: natural (physical,
chemical, biological), demographical, engineering
(industry, service, conveyance, trade, monetary
mechanisms) and knowledge (languages, art,
science, design and learning)).

Now the main law of hierarchical time&space is
described by the following statement: all strata
arise in lower strata multiplying and uniting ,
create more high strata and are changed by higher
strata activity. It is the statute of hierarchical
mathematics - aed theory. The main reasons of its
arising were internal incoherence of the area of
habitual mathematics (whose directions are
unaccountable by one another) and the unlucky
tries of this area in the carrying out of sway tasks

' Vmepmbinio anyGmikaBama (first published):

S. Novikava, S. Gancharova, P. Buka.
Mathematics Constructions in Aed Theory.
Preprints of IFAC/IFORS/IMACS Symposium on
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[LSS'98], July 15-17, 1998, University of Patras.
Rio Patras, Greece. Ed.: N.T. Foussoulas and
P. P. Groumpos,. — (In two volumes) — [Patras,
Greece, 1998.] — Vol. Il — pp. 1024-1029.
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[England]; Tarrytown, N. Y.; Pergamon; 1999. —
Vol. 2. — pp. 977-982.

in hierarchical space which are beyond the might
of habitual axiomatic theories.

Mechanism of sway (might) realizing allows to
increase hierarchical time (to create the new strata
and to change all earlier ranges). Since that this
mechanism which connects the main directions of
cybernetics (they are design, control and learning -
the stages of sway process) was considered as the
base of new theory. The stage of design is uniting
act in it and the stage of learning is multiplying act
(control process connects these stages). The earlier
symbol constructions (number codes, graphic
images, twolevel and dynamic systems) were
considered as the details of the key unit of arising
theory. This unit has got its own name - aed.

Aed is Hellenic word and it means the changeable
symbol unit with unlimited outlook in time&space.

At first aed realization was chimerical - described
by its own details (by the codes named above).
Then the chimerical statute of aed was turned into
well defined thing with its own symbol codes
(images) which are connected with earlier symbol
constructions of mathematics&cybernetics

New statute A”* has two its own symbol images:
“a* and *a*. The image “a” connects A* with
the records of habitual mathematics while the
image " is more convenient in the constructing
of new technical devices - aed processors. Aed
strata are: A,A-level (time, stratum),l’,y—statute
(law, connection, symbol image, figure), P,p— act
(process), Q, ® — unit (state) X,0 — construction
(contents), B, p — new level (arising time), A, o —
sway (coordinator). Aed statute A”* in current
level A is described by its symbol image *a* in
following way: “o*:



In this way all aed strata are defined by its original
unit Al, they have all its signs and abilities. For
instance P* (act) may be defined as unit, it has its
own laws, its construction contains the acts +P/1

and /0/I with their outlooks 8 ,/.} and ﬁf; . The

strata A,I',B,P,X,Q have like images (discrete
units) which are strongly connected by their

original-unit A% and by the details of their own

2
y) T B constructions. Thanks to that all aed strata may be
) y B 4 ) L renovated when any stratum is changed. The acts
Mel > a)ro- of original unit A" multiplying and their new
i r symbol images uniting leads to the arising of the

p# . . . .

> 3 new time unit A’ which has hazy strata in its

P

image (they are signed by the symbol ? and they
will be defined in time B). All concrete strata of the
world with their history and future strategies are

Q- defined by aed statute (by hierarchical
2 5 ¥ 1 A P > B mathematics) when aed strata are realized in
/4 concrete signs of hierarchic space.
Q" ¢ s wQG g p
P

The image “a* (Fig. 1.) allows to see the whole
process of level increasing in hierarchical space.

A* - original state of aed (A" <& 0?), AP - its
leading state in time X; multiplying act *p”* of
original order ;/A (original statute of A%) creates
the construction ¢”. Then the uniting one in &*
connects the ordinary units a)f and creates the
new sway @’ <> A”; in process pl the image of
new time B* has two strata - *f* and *#* which

answer two stages of this process: *p* and *p”.

+a/l .
AB
ﬂ}:r Y
10
e ]
xp‘ﬂr, +ﬁﬂ. xp?
of o?
B— p— B,
e y* 7 o't At oot
p* B*
L xp/'L /]: p/'L
— S +ﬂl I
piﬁﬂ J/ +pi piﬂﬁ

Fig.1 Symbol image of aed processor.
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2. THE MAIN KNOWLEDGE
CONSTRUCTIONS IN AED THEORY

Twolevel system and dynamic systems (p, @) (by
M.Mesarovic and Y. Takahara) are described as
aed contraction. This result is almost obvious.
Since (p, ) is generalization of all existent set
theory means, they are turned into coordinated
details of hierarchical mathematics. Besides they
acquire wider abilities than their own ones in
earlier time for habitual and new tasks carrying
out.

V!

@ xx9
@ o 2" v x o N
AN
@ o 2 @ x x 9 x o A
(2 ¢;0/w vy (e /1|)’l
111
@ xx9

Fig.2 Interlevel connections in A (fragment).

The description of number code A" is more heavy

task. Existent number code has not all signs of A’
their higher levels cannot change the construction
and activity of lower units. In aed theory it acquires
these signs. The most considerable states of
number code (from integer to hypercomplex

numbers) are described by the standard unit A,
founded on the next basic construction:

T (—){?ﬂ(—)ﬁl H{Il,a)l,)?l,lrl&ﬁl}

Tro DA A,
UL 70, 00 0, 7,0, A1)

V{00, o}
N ALK KR R A

AR N AR N S
o Uz et e

the other details of T are defined in line with

this:
8. 72.0. 0 U4 8 7 w1,
07,040 U2 0 0 e A

The diagram {T "} the

T

(Fig.2) describes

connections of fields

Fig.3 gives an idea of construction of original unit

A" with ordinary one %% <> A*, which

connects A" with all discrete units of level A
without the breaks. A”* arises in A* outlook of the

level space. Fig.4 describes the activity of A,
when discrete levels are connected without the
breaks too. The outlooks in the level space turns
into the units of higher times in this activity.

In agreement with{T #*}, the connections of

. . . A
number characteristics in A" are connected:

N L N
4 B
+~A-1 +~A-1 +~A-1 +~A-1
2o T IT%O zTIz
A FoA
Y /4
—_— 0~A1-1 0~A1-1 0~ -1 0~ A-1 —
Lo T IT,Ll,O tTTJ
—=A-1 —=2-1 —~2-1 —~2-1
%o 1"k zT,u,O T
\ /I . \ /I
_ y (A", A7) A
T*! A

Fig.3 The construction which unite the original unit A" with its ordinary unit A" created by the original

multiplying act; lower level units have diverse states in the field {A/l , A } : neutral 0T

directed: 7 and - T

and opposite



P
TTTTTTIT +2
8
Tt |1
T
T
T
T
6| 1
s
Fig.4 The uniting act in A" 186+25=211
~) ~A ~ ]
A ® X v

0 T 0 0
1; < 01" "1 001" < 0001" 7

1* - is the unit of level A . Diverse levels have

their ownbases(,ul_l, lu/l, Iu/l+1’ H/l+2 , Iu/1+3)

which are (not obligatory equal) 1" <> 10*.
The unit A* (Fig 3) works in the following way.

At first {A%, A* } contains the neutral lower units

and gets on the input 7}/’1 the lower units of

diverse directions (signs); the uniting of opposite
oriented units gives the neutral unit again. If an

amount of identical directed units mounts to ,u/l
then A”*sends to the level (A +1) the unit of level
(A +1) and changes its own state from ?0’1 in %,
In this state every unit A’} gives its ordinary one

A" to the unit A/}H and then inputs of level A

A

++1 - In this way the uniting act leads to the

goto A

original multiplying, when the new unit of its level
arises in the level space.

State changing in the space PAis the task of the

coordinator A’ of unit A/l; this task is carried
out by the uniting and multiplying acts. The next

tables on the contractions of Tl connects A*
with algebra systems.

The multiplication of real numbers is described by
the tables of state changing function R(*) of

Ny <> A onthe, T* :

v

T
1
Tk
1l =t
Table g(*).
l
C - +
XZ A [0} A
A ole |
¢ o (o | o
" e | T

Ri’le{%,’(ﬁ%} & 7' 0" &It o1t

The multiplication of complex numbers is
described by the table (*) on T*

Table (%)
« ) C ¢ Y _(p . +(p s
i " +(p X 7(p i
9 To|l A x| e
1 ol x| x| x|
o ol x| AT
" A el x| el T2
~ ~ ~\ A
T {-/1;5,;5,*@,*/1} &

+Re(0’)=+1" &*Im(0" )=t &

~

X

Y o0&t eCt.
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The table 7(*) of quaternion multiplication and the

Table 7(*)

c’ + |+ |+ |+
x ¢ ? v x| o A

? ? ? ? ? ?

+ - - + +
v ? Moo x| v

+ + - — +
x ? o Al w| x

+ - + - +
(0 ? Xl v A o
+K o +\V +X +(p +K

diagram of this table (Fig.5) are defined on Z’T‘*:
ZT)L (_){71’7?0377(’7 w’?}’+ Vli (~03+1}1

Tt~ £ £~ A

7% > 0% £7* - real coordinate, (AN

- imaginary coordinates.

AN v e
S A
_\V& ® /X
+Y A v

A ol x

+ A+

0} A
7 <

v
v/ *x
X Py
Fig.5 The diagram of quaternions multiplication
All tables are formed from {I' "} by the following
way:

the index i, e’ A of diverse states is the sign of

iﬂ"l in the initial state of space T%: in this state

~ A . .
5T " 1s a center of coordinates;

the index i, e’ A of inputs units (coordinating

signals) is the sign of level i ;i becomes new

center of coordinates;

the changing of index in the new space of
coordinates cannot repeat the results of the others
lines in the tables.

In this way algebra systems and automats are
defined by the means of Al, but adverse act is

impracticable because of A" is the hierarchic
multilevel unit with interlevel connections. The

identification of number code with polynomial one
is the most hard and widespread error of set theory
based mathematics. The point is that the uniting of

numbers in A’ leads to the event, when the
power of result exceeds the powers of addenda (the
new level unit arises), but in the polynomial group
(and in algebra in general) this event is forbidden.
The named error is one of the main reasons of
existent arithmetics systems incoherence with each
other and with the laws of real level space. The
similar errors arise because of the absence of
number code theory. The practical significance of
this theory creation was grounded by H. Lebesque.

The images of integer, real, complex,
hypercomplex numbers are described above by the
strata of the outlook in the level space (4,0, y,w)
of the numbers might (coordinator of the number
space). It is cohered with the history of numbers
creating. The real numbers were created in the
uncertain field of the results of the acts with the
integer numbers. The complex numbers arose
when the results of the acts with real numbers were
founded beyond the boundaries of real numbers.
The arising of the every new strata of the number
space changed all before created strata: the
numbers images acquired new signs in their
constructions.

Geometry system I’ * is hierarchic unit A” too

and it has its own construction GA_T, the

aggregated image " and the environment o ***
(other units beyond the boundaries ;/l of l"l);
for measuring of ['* the metrical characteristic

y7, * is used.

The connections ¥ * of @” with other units are

A+

its coordinates in o”"°. The constructions have

. IR + .
two basic characteristics: & At (connection break)
+ . . . +
and 5**7 (constructive dimension); u”* , 6%

At . )
and 87" are connected and described in number

code of A” arithmetics.

Metrical characteristic x* €M” is constructed

1 A A A A A A
from the units n cH (—){V/n sy MM 521 }
with coefficients from A”:

1Ill<_)r(fﬁ}.’0ﬁl’+ﬁl) ,

0~ 2 0~ 2 00 A +0~ A ~ -1
TR S (e TER TR TAS L TR
-~ o 0
where 7 € A, “i” -the negative, " 1" -neutral,

+ A

T* -positive details of Ti*; *T” is a unit of

level A -1 and so on.



The numeric characteristic of ¢* - the connection

break & and constructive dimension & - are
constructed below.

Let the field Z* and the act Py y* —> 2%, are
defined as :

EY o {EL O (EVL(EV)L eAXN&EeA&
& v eN&N > N U{0}}

[p(c7 ") o (Ems.Eor-e

@0 N 1@V, 7 & 1 &y AT
o7 L1 (@D&; o1 ) € 28y o7 ) V)
PO AP )ON, and v -
cardinality of _y A % f - the interactions of a);l
in o*; N* - the natural numbers space, A € A"
Then é‘i is connection break of o* with &
(degree) and v (cardinality).

For 3-D space:

(VA eN)= (&, el < {01,23}).

The locations of connections breaks inc”* are
defined by §f,y :

& (10 (11):

(V& 20)=[(17); o {(L 1) 1) el xI'& T2 1&

WP e A= e

For each unit @’ of level 1 eA , connection

break fj) in @” is the contraction of connection
break ffyl of @**" unit with _y”. In number
code the connection break is defined as:

EM o (vyevy)s L EF &R ELY

The constructive dimension 6% €A* of the unit
®” is the number characteristic of @” described
in A* code:
5t o (v ,

o’ o

.....

vo)g, 8" €{0L.551 (V) > (V3 )es
where (v,), €N,1<>0123 &% and & -

constructive dimensions of ®” and o .

Notice that Euclid, Lebeg-Brauer, Uryson, fractal
and parametric dimensions comes out as the

. . . . Vi
details of constructive dimension ¢, and known

graph classes could be defined with the help of f’l .

A may be regarded as new coordinate space
(hierarchic coordinates) which has not only
habitual transformations of coordinates, but also
dimension changes (in line with interlevel
connections of real, complex and hypercomplex
numbers).

The records of 2’1 and 5% in A* code allow to

carry out all A" tasks with 2’1 and 5" and one

may to change the units dimensions and
connections with the changing of their scales in

T* The acts with fiy and &7

o, are executed in

the space of A laws.

All geometric characteristics in hierarchical space
are changeable. The changes of construction

. . A— . A—
connections in o” " (changes in &"7° and

5T ) cause the alteration of coordinates o»” (the
movements of ['* in o) and thereby the changes

in the construction o**'. Thanks to that the aed
processor discovers the new horizons in the
constructing of changeable graphic images of all
real systems - physical, chemical, biological,
technical and others.

Above made defining of known mathematical
constructions in standard (changeable) code of aed
statute turn them into strongly connected details of
the new mathematics which meet all requirements
of sway (design, control and learning) tasks. These
details acquire in the new code wider abilities than
earlier ones. Besides they are now more convenient
as the base of new processors creating.

CONCLUSION

Number codes, graphics, dynamic and twolevel
systems (defined above in code of aed statute)
belong to the key range in hierarchical
time&space. Their study with new mechanism of
mathematics&cybernetics  discovers their new
abilities. And increases their practical significance
in the coordinations of large scale systems.
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HATYPAJIbHBISI TPAMATBIKI ¥ HOBBIM CBEIIE:
IX BBIMSAPIHHI, CYBA3I I MPAKTBIYHBI YI3EJ Y PYXY TYMKI,
VJIACKAHAJIEHHI ABMEHY BEJIAMI, BBUITYAJIbHAHM TOXHIKI
I HAIIBISSHAJIbHAM IMAJIITHIKI

C.HogikaBa*, C. locbka*,**, A, locbka*,**, [L.byka*,
K.Msarmwok*, Y.HoBik*, A.Cypay*, A.TypoBiu*
* - Jlabapamopuwis iepapXiunvlx MHO2AY3POYVHEBBIX CICAM,
Inemouimym mamamamulKi | KiDepHembiKi,
Minck, benapyco
** - I'poosencki 03aporcaynuvl yHigepcimam, I poona, benapyco

3roaHa 3 BBIHIKaMi TI0PbI1 iepapxiuHbIX MHOTay3poyHeBbix cicTaMm (Novikava et al., 1998),
CBET yTPBIMIIIBa€ KIpyeMbIs CTpaThl (TICTOPBIIO 3aXaBaHYIO ¥ AT0 3MECIIE), MaHYIOUbIs (KOJIbI
¥mampl) 1 HOBBIS — MOTY CBETY.

Jla KipyembIX CTpaT HaJeXallb Y3pOYHI MpbIponabl ((i3idHbI, XIMIUHBI, OlSUTaridHbI) 1
mmMarpadigHbel Y3poBeHb (Y AT0 CKJIaa YKIIOUaHbIs acoObl 1 cem'l). Kosbl ymamer (y3poBeHb
BElay) CKJIAJaroliia 3 BBITBOpYAcIi (yJacHa BBITBOPYACIH 1 CPOJKI sie YyilagkaBaHHS —
TpaHCHapT, raHajib, CEPBIC, (hiHAHCABBIA CICTAMBI) 1 TBOpUYACII — MOBA, MacTallTBa, HABYyKa,
acBeTa 1 KaHCTpYysBaHHE HOBBIX cicTAM (iHaBarlbll). Jla y3poyHs Bemay Hajmexalp yiaaa
m3spkay (3akaHamayuasi, BIKaHay4das 1 CyloBasi) 1 HaII3ApKayHBIX ynamkanasy — AAH,
EC, CH/, Icnamckas kan(epaHIIbls, 1 HII.

3 wmaram dacy Yc€ Oosield 3HayHAas dYacTKa [J3€WHACI IHCTBITYTay [3spxKayHaul 1
HaA3ApKayHaAN ynajpl anblHACIIa ¥ TaKk 3BaHall 3JEKTPOHHAHN MPacTOpbl — Y TMOJIi BEICOKIX
TOXHAJIOTI. Y30pami TOTali A3edHacIl 3'IyJIsMionia  aanaBeIHbIS  JI3SPKAVHBIS 1
HajyBsapxkayHeisa cetki (y Eypaneiickim Caroze — ICIMS-NOE (xaapapinatap P.Groumpos),
y 3IHA — Governmental Network (maBykoBws! kipayuik F.Kile)). 3apa3 admspkoyBaeria i
MardypIMacilb CTBapIHHs aamaBeaHait cetki AAH (pabouas HazBa — Sway Network)
(Frederick O.Kile et al., 1998).

Anna 3 Halibonel ISDKKIX 3ajlad y CTBapdHHI TakiX ceTak (y ThIM JIIKY 1 ceTak acoOHBIX
m3apxkay, A3¢ Moxa ObIllb HEKalbKi MOY 1 A3¢ HeaOxoaHa abcmyroyBaib CyBs3l 3
HaBaKOJIbHBIM CBETaM — 3 IHIIBIMI JI3sip>kKaBaMl 1 MHOTIMI MOBaMi) — IaTa 3aja4ya aOMeHy
B€JlaMi PO3HBIX MOY.

BsimoMbiss  cpoiki  MamiblHHara —Iepakiajly  He  Jalolb  MardbIMacii — IpbIMajibHA
ayTamaThI3aBallb Taki aOMeH, 5K 1 BSJOMBISI MOBHI IIparpaMaBaHHs HE Ja3BaJIsIONb MACIsIX0oBa
pamiaib acHOYHbIS 3ajaubl Y3poyHs Benay (3adaubl yiajbpl) — ayTamaThbl3allblio Ipandcay
KaHCTPYSIBaHHS HOBBIX CICTAOM 1 acBeThl. 3afaubl ymanasl (KiOepHETBIKi) ¥ BSIOMBIX
BBUTIUAIBHBIX THOXHAJIOTIAX HABAT HE MOTYIlh MEIb JakKjagHara a3Ha4dHHS, aca0iriBa 3a7adbl
ayTaMaThI3alblg IHABAIBIMHBIX TIpaIdcay 1 y3aeMaa3esHHS HaTypajdbHbIX MOY.

! VYnepmsiaio any6nikaBana: C. HosikaBa, C. loceka, A. lockka, I1. Byka, K. Matmiok, VY. Hosik, A. Cypay,
A. Typosiu. HaTypanbHbIs rpaMaThIKi ¥ HOBBIM CBEIIe: 1X BBIMSIPIHHI, CyBsI31 1 MPAKTBIYHBI Y/I3€)T Y PYXY IIYMKIi,
yIacKaHaJIeHHI aOMeHy BelaMi, BRUTIYaIbHAN TOXHIKI 1 HaNBIHANBHAN MAMITEIKL. Mamapueisael Miscnapoonaea
cimnosiymy «Pasnacmaiinacyb moy i Kyiemyp y kawmaxcye enabanizayvtiy. — Minck 9-10 ninens 2002 . —
cc. 34-36. ntr.imc@gmail.com, vlad_nov11@mail.ru, imc@tut.by

First published: S. Novikava, S. Ioska, A.loska, P. Buka, K. Miatliuk, W. Novik, A. Suraw, A. Turovich.
Natural Grammars in the New World: their dimensions, connections, and practical contribution to processes of
thinking, knowledge exchanges improvement, computing and national policy. — Materials of International
Symposium “languages and cultures diversity in globalization context” — Minsk, July 9-10, 2002. — pp. 34-36.
(in Belarusan).



Tamy Bsumikas yBara ¥ mpaekrax EC 1 3IIA yn3sansenia 3apa3 npakTeluHaAMYy 3/3SIHCHEHHIO
MpanaHoy TAOPHIl iepapXidHbIX MHOTAY3POYHEBBIX CICTIM.

I'sra TOO0pBHIS nmakimagHa a3Hayae 3afadbl KIOSPHETHIKI 1 aamaBeOHBIS 1M CETKI Yiajbl
(Frederick O.Kile et al.; 1998, Buka, 1997; Novikava et al., 1995a), mpananye HOBBIA
KaHCTPYKIIbI BUTHANbHBIX cicTAOM (Novikava et al., 1995b)); maxmamabisi MaToMaTHIYHBISA
BBIPa3bl BAJOMBIX ITpaMaThIK HATYPATbHBIX MOY 1 CXEMBI YIIaJKaBaHHS iX y3aeMaI3CsTHHSIY.

VY 3ragaHbIX BbIpa3zax ycsKas HaTypajibHas MoOBa JA3€lillla Ha MOJe KaHKPITHBIX Bemay 1
KIIIOYaBbI CKa3bl (CICTAMBI Yiaabl BeAay) — TrpaMaTbluHbIl KaHCTPYKIIbIl, 370JIbHBIS
VinagKoyBalb KaHKPATHBIS (3HaMsHAJIbHbISA) YaCcTKI TAKCTAY 3roJHA 3 M3Taml I'ITHIX cKaszay.
KirouaBbisi ckaspl, 4yblil Jaj7 3MsHsACNIA aj] 3arajakaBara (MbplTajbHara) ja aOBecHara 1
3arajiHara, aJnaBsIalolb pyxy IYMKi ¥ mparpce YAakIaIHeHHS Beaay, 1 yce iICHYIOUbIs 3apa3
HATypaJbHBISI TPaMaThIK] Yaella pa3MepKaBallb y iepapXi4HbIX KaapIblHATaX Ma XapaKTapbl
KIIIOYaBBIX CKa3ay 1 IMa MeTaluax iX y3aeMaI3esHHS 3 KaHKPITHBIMI BeJami. Yce rpamMaThiKi ¥
TakiM pa3MepKaBaHHI aka3BaroIllla PO3HBIMI CTaHAM1 aJIHAaro ciMBajbHara Koja (MaTIMaThIK])
3/I0JIbHAra 3Bs3allb 1X 1 KipaBallb 3MEHal CTaHay 1 pyxam aOMeHy 3MecTaM Befay.

VY nmaknan3e y3ramaHbls BSJOMBIS BBIHIKI — a3HA4Y?HHE PO3HBIX KipyHKAy KaHKPATHBIX Beaay
(d1319HBIX, XIMIYHBIX, OISITarTYHBIX, AOMArpa@iqHbIX, BRHITBOPYBIX 1 TBOPUYBIX) 1 CETAK YyJaibl
m3apxkay 1 1X 3Bsi3ay, a ¥ SKacll 1X Nparsry mnparnaHaBaHbl HOBBIS — MaTdMaThIuHAE
a3Hau’HHE T'paMaThIK HATypaJbHBIX MOY 1 cXeMa i1X pa3MepkaBaHHs (cTparbidikaibli) ¥
iepapxiuHbIX KaapabiHaTax. [IpeiBe3eHbis Y30pbl cxeM Oenapyckai 1 aHriiiickail Moy Maroib
MpAaKThIYHAEC 3HAYDHHE HE TOJBbKI Y TOJI JA3€sSHHS BBbUIYAIbHAM TOXHIKI (SIK aCHOBBI
JIHTBICTBIYHBIX Tpaldcapay), aje i ¥ 3BpluaiiHail acBere — TaKisi CXeMbI Ja3BaSIONb aApasy
YCBeAaMIAIb T'paMaThIKy aJnaBeHaii MOBBI 1 Tacis raTara HaBydaHHE IIpalsraaenia
y30arausHHEM JIEKCIKI.
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HIERARCHICAL SYSTEM OF NATURAL GRAMMARS AND PROCESS OF
INNOVATIONS EXCHANGE IN POLYLINGUAL FIELDS'

Svetlana NOVIKAVA, Konstantsin MIATLIUK

Hierarchical Multilevel Systems Laboratory,
Institute of Mathematics&Cybernetics,
Minsk, Belarus

Abstract: Natural grammars with ways of mind activity in cybernetics (design&learning,
innovating) technologies are defined in the paper by mathematical symbol (image, scheme) of
hierarchical systems. Suggested hierarchical scheme of the whole field of natural grammars
connects mathematical images of individual grammars as certain stages of process in hazy zones
when new strata arise. Own arrangement of the images and their order in their general scheme
correspond to marked lines of grammars in mind activity, and thereby - to ways of text organizing
by their means. The scheme meets all requirements of practical cybernetics, it brings new light in
theory & practice of connecting nations, allows to simplify innovating technologies and their
exchange in polylingual fields.

Keywords: hierarchical systems, innovating techologies, polylingual fields, natural grammars

1. THE TASK

Mind activity (thinking process) in innovating technologies finds its reflection in symbol
systems - mathematics, graphical images processing and others. Among them are natural grammars,
grammars of natural languages. They allow to organize the changes of vague texts like to thinking
process with hazy thoughts (active images of systems). In this process the new questions are asked
beyond old horizons of thoughts, then they are turned into certain answers or orders, and the orders
may lead to many questions again. Together with turns of questions into answers and back, the
symbols of units (nouns), acts (verbs), signs (adjectives, attributes) and other members of text may
be turned one into another - similar to the facts of practice and unlike many theories where they can
not be converted.

However, the turns of hazy zones of mind into good arranged systems and back don’t have an exact
definition in natural grammars. (Since that the innovating technologies in one national mind are
hidden for other minds, and an exchange by their individual merits and advantages in the field of
one grammar is very limited.) Moreover the means of natural grammars are too weak in order to
define innovating activity, natural grammars, their links, and the whole field of national languages.

"' Vnepusinio any6iikasana (first published): S. Novikava, K. Miatliuk. Hierarchical Systems of Natural Grammars and
Process of Innovations Exchange in Polylingual Fields. Proceedings of the 15" International Conference on Systems
Science. — Systems Science XV. September 7-10, 2004, Wroclaw, Poland. Ed.: Zdislaw Bubnicki and Adam Grzech. —
Wroclaw: Oficyna Wydawnicza Politechniki Wroclawskiej, 2004. — Vol. II. — pp. 365-379.

ntr.imc@gmail.com, vlad novll@mail.ru, imc@tut.by
IepanpykaBana ¥ (reprinted in): Novikava S., K .Miatliuk. Hierarchical Systems of Natural Grammars and Process of

Innovations Exchange in Polylingual Fields. Kibernetes. — vol. 35, No5/6. — pp. 736-748.
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Mathematical image of hierarchical systems (Novikava et al., 1998) originated by works of
M. Mesarovic and Y. Takahara (Mesarovich et al., 1970; Mesarovich and Takahara, 1975) allows it
to be done. In agreement with this task the paper contains mathematical scheme of hierarchical
systems cohered with cybernetic technologies (innovating processes) and images of natural
grammars connected in their hierarchical field.

2. MATHEMATICAL SYMBOL OF HIERARCHICAL SYSTEMS

Mathematical symbol A* of hierarchical systems has now two main images — “a’ and "o’
(Fig. 1). “a” and “a” define one statute of hierarchical systems with law and mechanism of level

increasing.
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Fig. 1 Mathematical images & and & of hierarchical systems.



In agreement with the statute in Fig. 1 the system 4" (initial authority, origin of level 1) turns
level A into higher level S, or time A into new times f. Time A includes history of 4" arising
(natural history of 4", lower levels A;); A is own history of A (L {%,%}, “A — time of A
multiplying, A — time of many new systems uniting); # will be the time of 4" renovating (its
changing by new (higher) levels); £ is hazy zone in 4" (its aim, task); in A” (system of new time
B) sign B looks as o since aim of 4” is dark haze in 4", A” will have its own tasks and

strategies.

A* in multiplying act ("p* : @ — o, <> A" ) is included into its contents (o** — field of A

arising in earlier times 1. ), and then into its own strata {4, p,y,,0, 8 ot ot ool

Thanks to that singular system A* is turned into many systems — plural number o** of things {w}
of level A, its ordinary units {A*,P*,T*,2*,B*} <> @’ <> c*. They have old abilities of 4* and
new ones. Being the heirs of A4*, systems {®} are organized by its initial order y, and they have
their own directions and mechanisms {A,P,I',QQ,Z,B} <> {Tf} of level increasing, and their own
vague zones {, 8, B*, B",,B"..B".;B"} — areas of their own will, hazy horizons where initial

might of their origin is increased.

Systems {w/} at first are odd units with chaotic activities {*p/}, vague links {, @]} <>{, 77},

chimerical statute yﬁ(—)/?f, (sign ?, as well as 00, means haze, vagueness, chaos).

In this way the original order y; of initial unit ¢, is turned into haze {, ?7}<>, 2, and level of this

haze is higher than one of old order — numbers 7% of units {w’} are more than 0, these numbers

belong to zone A which includes A, (level of origin @), that is any 7% includes A, . Systems
A

o 2

{w’} continue acts {*p’} (natural history of @’ , its time of arising) in their contents {c’}.
Hence, times A_ are continued in each of them, and these multiplied times {2 } look as things
(o'} in time A . Act “p*«>*pl of original authority @’ multiplying is turned into many acts

{*p’} — activities of units {w’} directed to their environment ¢* (fields of new level arising).

Owing to many acts {*p’} the general uniting process "p*”* (*p*?’:6* > 0}, - of <> A")
begins in ¢*. Act *p”defines new dimension, it is directed to statutes y (of the field o*), 7/,
(of leading unit w/; of time A ), ¥/ (of original system @/ , original authority of time f). Sign 10*
is number of final authority of level 1 and 10" is turned into 0”; 10" may be any number, it

remains hazy until o/ begins its multiplying pﬂ (if this law will be acting in time f).

In this way “p” (uniting act) turns chaos _?” into new order y/ at time  — into system 4” with

its own haze wo” .
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It is worth to mark that process p* «<>{*p”*,"p"} turns initial singular unit into (multiplying) act,
this act — into plural number (set, chaos of many odd systems), then — into act of uniting, statute,
authority (system of higher level which will arrange its contents by its attributes); and time is turned
by p” into many times and things. That is all 4" strata are strongly connected in the level
increasing process, and they turn into each other. Graphical scheme of process p” are imaged by
Fig. 2.

Acts © p’T Jp*,"p” of hierarchical arithmetic in Fig. 2 remind swaying scales: with chaos — to order

— to vagueness of more high level — to new links and new haze (I Sl > 1> p>o).
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i p’T ) units {a)f} (including a)l’T ,a)f ) have all marks of hierarchical systems — contents
{O'f }(/T~—> A), aims {,Bf }, and other; {a)f } are multiplied by their own acts {" pf } in their
field G/l; they suggest {, yf } for exchange; in this exchange their general uniting act * p’T
is defined; *p”* must construct statute y; of origin @ of level A (in o’ the unit w;
looks as a)?o — leading unit of levels A, (none of ordinary units {ao,’T } may be equal to
a)?o ); @, in the still i pi of Fig.2 are vague (it belongs to hazy zone
“p* > {w}, p*,...}); since that all lower strata are organized by statute y; — by its signals
{r*/ corZ } ; these signals attract distinguished systems {co,Z } to mainstream y; of time

/ and send the others wide of ves

it is hidden authority, sway of statute }/61 in field 0% of levels A_ (final stage of design technology

in times 4_);

“p*) final sway a)’?0 of times A_ and original authority @] of time A are acting, and their
multiplying act *p* begins; its origin @, is known and its aim o* is hazy, it belongs to
xﬂl (_){o_l’ xp/l’”}’ xp/'L (_)?xplz
1) leading unit a)fo is connected with {a)rZ } and links {a)ﬁ),wf } acquire abilities of
leading unit @}, and own directions {w’} of their improving; system @7, is not

included in {a)jf }, it only holds them in its order;
it is tutor authority (teaching technology);

2) signals 6061 of new strata A are able to penetrate all lower strata {A_} and to sway
them within all their systems, in this number within the smallest of them (it is included

in all lower strata as their earlier time);

it is total authority (learned technology); learned units {a)f } may be turned into ordinary systems
{w’} of higher level A ;

*p*7F ) act is imaged in Fig. 2 by the still where it is hazy (belong to *8* <> { "p*,yf.,..});
units {w/} are known; their uniting act “p*<> ?* is vague; {®/} have odd contacts
{, 7]} in their field o*; here their sway is a united set of many odd images {, 7’} with

marks of their own level and lower levels (old strata, history, archives);

it is chimerical authority (initial stage of design technology *p” at level *p*; *p* must design

new times [).

The stills {*pf Jp*, " p*} of level increasing process p”* connect hierarchical mathematics 4”
with new tasks of cybernetics, i. e. design ("p*) and learning (*p*). It is for the first time when
these tasks (innovating technologies) are defined as process able (together with certain knowledge

constructing) to ascend new haze (ask new questions) whose level is higher than one of old order.
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Initial task of cybernetics (control) acquires in schemes of Fig. 2 many new states: control (sway)
systems change their states with chimerical authority (in deem haze) to hidden sway, tutor and total
ones. All these states have their own aims and strategies of their activities. The strategies
correspond to A" strata which prove to be sway systems in certain stages of level increasing

process.

Similar facts (stages of level increasing process) are in A* history A, which includes physical,
chemical, biological, demographical, and knowledge levels authorized by mathematics. In the light

of A" they have exact connected definitions (Fig. 3), where their times prove to be strata of the
whole hierarchical system.

Simple scheme of numbers history in mathematics allows to see 4* might as authority (sway) of
symbol systems. This history connects following stages:

= natural numbers (origin of arithmetic and all mathematical figures) are offered within 7 — in
order to define positive fractions less than I (members of 1, its contents); then the acts with
positive real numbers and their links with natural ones are defined;

= all positive real numbers are included into @ to define negative real ones (less than 0), then
the acts with real numbers and their links with natural (and integer) are defined and field of
real numbers arises;

= all real numbers prove to be within negative real numbers to define imaginary ones (whose
squares are negative numbers);

* hypercomplex numbers arise thanks to imaginary unit multiplying, new acts and links
defining by statute of general number system.

Named stages increase levels of number systems. Their every original state is multiplied in its own
content (in lower strata), and the higher the level the deeper this penetration. Process of level
increasing changes the history, creates new times and dimensions which include all old ones and
these new times are earlier than all known levels, they prove to be within the smallest known units.

The multiplying process turns every initial (good ordered) system into hazy field, and new haze
belongs to a higher level than old order. Then this chaos is turned into organized system of new
level by uniting act.

Natural numbers are multiplied within 7 as system with good defined acts (+) and (x); it leads to
positive real numbers where (+) and (x) must have signs of a higher level. At first they are vague,
then process of positive real numbers uniting allows to define (+) and (x) again, to create the laws
(statute) of these numbers, their theory (sway), and the like.

Sway systems of all levels suggest their signals in order to arrange lower levels (for instance (/),
then (.) in positive real numbers (1/10, 0.1)).



Functions, graphical images and other mathematical directions are described by A" more simple
than numbers and number codes. Numbers in codes are the most significant in practice and the
nearest to hierarchical systems. In them 1;+...+1;0—> 109 +...+10), —10"; 1/0.1—10. Since that
they were beyond (one-level) mathematical theories and have their exact definition only in A* (as

well as changeable graphic images).

Natural grammars do not have all signs required in exact images of hierarchical systems. However,
they allow the organisation of text changing in agreement with process of knowledge level
increasing — when questions (hazy zones of mind) are turned into answers or orders (certain areas)
and back, and members of texts (units, acts and other) are converted one into another as text is
changes.

A" and all its strata have their names in natural languages, and these names are similar to
grammatical members of text. Any name may have many states, since it must be changed in process
of text changing, and the sets of strata names are connected by their contents.

A" strata are:
A, A —level (hierarchical number, time&space sign, range, strata, ...),

P, p — act (process, technology, changing, ...),

I, y — statute (connection, law, characteristic, measure, ...),

Q, ® - singular system (thing, state, unit, detail, ...),

>,0 —many systems (plural number, field, construction, contents, ...),

B, f - hierarchical haze (vagueness, chaos, question, aim, task, ...), new (arising) strata,
A, a — authority (symbol system, sway, ...),

A" — original system of level 1, AP~ new authority of level A, origin of higher level .

A" as a whole system has its own name — aed. And is ancient Hellenic word, and it denotes the
author of symbol images of hierarchical systems — in old times and in arising ones (it is the

profession of Homerus). Now in many languages its heirs look as [“wed3], ["vedi], [ wit], [ajat],

["odin] and the like, and all these meanings are connected with knowledge. Here it means —
authority, hierarchical mathematics, knowledge measure, symbol of hierarchical multilevel systems.

Being the measure of knowledge, aed is similar to /0" or €' in its ability to be a member of
mathematical acts as the measuring unit; unlike /0" and ¢/, it images not only units or processes but
also laws and mechanisms of their changing.

A" strata have also sets of signs beyond grammars: level may be signed by numbers in their
(graphical) codes, p — by arrows (—, T), or by (+, %, /, ...), ¥ — by united arrows (<), w— by figures
lor 10, o—by {...}, A—Dby 0 (as marks of origin), S — by (...) and the like.

A" strata are changing marks, and their whole field may be changed too — new marks can arise in

A
A" contents, and old ones can wane.
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3. CYBERNETICS TASKS IN HIERARCHICAL MATHEMATICS

Cybernetics tasks (design&learning, innovating) are defined in A" as acts *p” (design) and *p*
(learning) (Fig. 1,2). The mights of p* <{*p*,*p*} (p” — general innovating process, A —
hierarchical number which include history A, and new times S (hazy zones of 1)) are beyond the
aims of known design and learning systems. These odd systems must (by their own strategies) turn
a vagueness of mind into good ordered knowledge — in answer to the questions. Act p* must do it,
and p” must raise new haze (ask new questions) whose level is higher than one of old order. These
joint tasks look too new and hard. But in fact p* is more simple and natural than its earlier state

with odd strategies.

Now design&learning technologies prove to be connected, and they activate each other. The turn
{(*p’, p*,"p*,*p”, ...} changes hierarchical scheme in the following way: chaos of A. — order
of 4, — haze of A — new order and vagueness of [ — . It is similar to swaying scales (whose
symbol is sign o) and may be accounted as hierarchical mechanics which links and orders the

process of higher and lower levels.

Mechanics of hierarchical systems works with their geometry and allows to define the new
dimensions arising; the stratification of their contents (selection of attracting and sending zones
within these dimensions); their spin, twist, charge, and ascendancy able to sway them; the ability of
graphical images to be renovated by any of their detail (after this detail connecting with the other
ones, or owing to the whole image multiplying in its contents), and many other facts which have

direct inclusion in “a* and *a*

Scheme "o’ changing may be also accounted as hierarchical arithmetic — arithmetic were all
members (including acts and laws) have marks of level, hazy zones (new times), history (archives
strata, active memory, old times turned into things in contents), and all other signs of 4*. This
arithmetic is inalienable with hierarchical schemes — as well as its earlier practical state with

number codes and notes of acts.

It is easy to see that images in Fig. 1 and Fig. 2 are similar to habitual notes of arithmetical acts in

schools. But the new schemes are more rich. Among all 4" signs they have zones of numbers
contacts. At first these zones are vague; then links of acting numbers and new numbers arise in
them; chaos wanes in these areas, and new haze ascends where higher strata will grow.

All known arithmetical processors are strongly connected with paper notes of acts in number codes,
and it allows to carry out all known mathematical tasks. Besides, notes of acts (+, x) in habitual
codes contain laws of polynomial and matrix algebra. Now it is proved exactly since number codes
(and changeable graphic images) have mathematical definition by A* means. Till 4* they were



practical methods without exact statute — hierarchical gist of these methods is beyond onelevel
theories.

A" image *a’ is graphical scheme of aed-processor — technical means of cybernetics, cohered
with its main tasks. It meets the requirements to technical documentation. They were in list of its
aim together with the following ones: 1) ability to define the known symbol systems (among them
mathematics&cybernetics directions — both theories and practical methods which can not be
described by existent theories) and to link their definitions in one symbol system of higher level; 2)
coherence with earlier history of hierarchical systems and with practical cybernetics (innovating
technologies) in known strata constructed by this history.

Practical cybernetics works with field of its arising — with its archives, history of 4. History
a’ of A" is defined by aed means in Fig. 3. Now its times are strata (physical, chemical,
biological, demographical, and knowledge) authorised by mathematics. Fig. 3 is a fragment of the
whole hierarchical system. It describes one knowledge system and zone of its interactions with the
other units of its stratum. This zone is the mainstream where new authority arises. Suggested
description is the general statute of knowledge systems. They may be organized as nations with
their own States (State sway, 1. e. legislative, executive, and justice systems, belongs to knowledge
level) or without them — when sway is national language & culture.

Knowledge level has engineering strata which include industry and means of its ordering —
conveyance, trade, financial systems and other. The main means of engineering strata improving are
design&science&learning strata. They have direct contacts with all lower levels (physical,
chemical, biological, demographical, and engineering) and send them all mights of theoretical
cybernetics p* — in agreement with 4* laws. Concrete strata acquire these mights and define
applied directions of innovating technologies.

Fig. 3 is now the only graphical scheme which connects all practical stages of innovating
technologies including life cycles of new systems (applied design, making, test, conveyance, sale,
work, service, utilization, renovation, staff training, financial and juridical maintenance, applied
scientific investigations of systems (united by design strategies and multiplied by other stages of
life cycle — making, conveyance, sale)). In fact, Fig. 3 is navigator in innovating technologies. It
sets level of creating (or learning) a system, its history, contents (lower levels details and their
links), its environments (systems of its own stratum), its holding systems (higher strata), its activity
and aims in all known and arising systems.
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Fig. 3. Practical cybernetics (innovating technologies) in polylingual field. (*) — strata of State sway (legislative,
executive, and justice systems). Hierarchical statute of knowledge system is scheme of (active) data base which contains
and connects all known directions of knowledge — or images of known and arising systems of all strata — physical,
chemical, biological, demographical, and knowledge (including engineering and mind activity). Strata images include
their natural history (all strata below them), own one, and history of their renovating. Renovating history is marked by
ranges of their own systems. Active systems are attracted by higher levels to mainstream (included in sway activity), the
others are sending wide of sway ranges. Now the mainstream is zone of knowledge systems connecting. It is polylingual
field. Individual languages cannot be sway systems in this field since they belong to one level. Their authority must be
the system of new level, it is mathematics&cybernetics whose means are general for all strata and for all knowledge
systems. These means can sway mind activity — to answer questions and to ask new questions from the level higher than

connecting  (Polilingual field

of innovations exchange)

old knowledge. The data base allows to order texts of names, questions and answers.



Strata images in Fig. 3 contain their natural history (time of their arising, i. e. all strata below them,
which are included in their contents) and history of their renovating by higher strata — which lie
above them. Renovating history is signed in strata images by ranges of their own systems. When
new level arises, it stratifies lower ones — attracts their active systems to mainstream (in Fig. 3 — to
the right) and sends the others to zones wide of its sway. For instance, demographical level contains
strata of its natural history (physical, chemical, and biological) and ranges of systems active in
engineering and financial layers, in art, science, design, and other directions of creative work. These

ranges belong to renovating times (to sway layers).

Knowledge systems in Fig. 3 are linked by their active zones which contact with mainstream and at
the same time lie within these systems as their internal connections. It is one of the merits of
hierarchical schemes which allow to image graphically the facts irresistible for known geometry

(where areas may be connected only by their boundaries).

Another merit is easiness of knowledge organisation in these schemes. In known library codes the
new directions of science prove to be far away from the ones close to them by sense. For instance,
biophysics cannot have number which connects physics and biology, while in Fig. 3 this number
will always be found. It is convenient in data bases. Moreover, Fig. 3 is just the scheme of data base
which contains and connects all known directions of knowledge — or images of all known and
creating systems with history of these systems, their contents, activity, environment, holding

systems, aims, and means of innovating technologies with these images.

4. HIERARCHICAL SYSTEM OF NATURAL GRAMMARS

Natural (national) languages belong to knowledge level v (v <> A —1). In agreement with statute
"a" of knowledge level (Fig.3) they are hierarchical systems {w’} which have their history
A —v —> A, contents {c’} (lover levels systems {a)f} and their links {y”}), environment c"
(other systems of their level), activities {*p",*p" } in known (A ) and new (v,A) strata, authorities
(their own sway systems (grammars) {o"}and general authority ) <> @, — higher strata), and

aims {£} in all strata.

History 4. - v — A of languages has three stages: natural 4. — v (time of arising), own v — A4
(time of authority) and renovating 4 — [ (new time, it begins). Natural history of languages (times
A, of knowledge level arising) in statute "a" (Fig. 3) is turned into strata of languages contents:
demographical v, <>v -1 , biological v, <>v -2 , chemical v, «<>v -3 , and physical
Vv —4.
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Own history v <> {Xv,+v} is the time when knowledge level was the actual sway of hierarchical
systems — v is time of multiplying and “v is time of uniting. These times are turned into
engineering strata " and strata of mind activity 'a”. {*a’} are sway systems directed to lower
levels A, which are renovated by {*a’}. {*a’} are way of languages to new times. “o¢" and
"o are connected by p” . In time “v the knowledge systems {w} (multiplied in *v ) interact in
their field 0" . Their links {, 7"} <> . are in all known strata. However, the most significant is
exchange of knowledge — links { y.} of engineering {*«)} and mind { )} strata. This
exchange is realised in polylingual fields o" where systems {w} send their knowledge
(innovations, ways of thinking and other) and attract alien ones. Process “p"~" of all strata
connecting unites o' and leads to new time A ( "p"”" : 6" — @] , to new authority
wy <> a} <>{ a”,"a*}). Renovating history A — B begins when «; (in its multiplying *p*)

starts to send all its mights to lower strata {4_,v }.

Authority o <> @, of knowledge level is mathematics (which must define all strata
{l,;/, p,0,0, ﬂ,a} of hierarchical systems (including their history A_ — A and mechanism p”*~*

of new time arising — cybernetics technologies, mind activity).

Till now mathematics was chimerical system ﬂal <{"a’t; {"a’} - odd theories and practical
methods suggested by leading units {"* @'} of level v ; sign 10, is number of final authority w,, of

level v; when this number is in hazy zone S, it means that unit "’@” intends to ;.

Chimerical authority has many untied signs of lower strata. However it changes all known strata

and other knowledge levels.

Natural languages which suggest mathematical methods and theories {"’a} are attracted to

mainstream y. of whole hierarchical system — to new time A .

Symbol systems "a’ and new ways of thinking '°p’ (mind activity when the chaos B" of
knowledge (questions area) is turned into answers or orders ,¥", y”, and new haze B* ascends
beyond old horizons S of thoughts) are included in sway ranges ﬁal of arising authority «a; .
Owing to that the ancient languages — as authors of mathematical means — are the most active
systems of new times. Old languages, being turned into general symbol systems, connect
polylingual field o* and are included in other languages (by multiplying act ' p") as their sway

strata.

While chimerical authority ﬁoz’l does not define general scheme « and laws y{ of mind activity
p}“ in whole hierarchical system, the individual languages {®]} continue working by their own
means. In order to exchange their knowledge, the units {®]} describe their works by one language

! — leading on the certain time 7 . It is long practice (with small number of leading languages).



Since all languages {w.} (and leading ones) are ordinary systems of time v, none of them can be

acting sway {w/,} (in their field o") able to increase their level with v to A and to S.

All languages contain more or less rich knowledge about all strata described in Fig. 3. And their
knowledge is imaged by texts — changeable symbols of systems. These symbols may be short (one
lexical unit — word) or long (when they define all hierarchical signs ( A" strata) of systems and
stages of their changing). They may be hazy or certain, and may be changed with questions to
answers or orders and back. There are texts within languages whose level is equal to one of the
whole language — since these texts are images-statutes of their languages. These images are natural

grammars — sway systems {a’} of national languages {®}.

In fact, natural grammars belong to mathematics&cybernetics — as practical methods with the
highest significance in mind activity — together with graphical images processing, number codes

(first mathematical symbols of hierarchical systems), and notes of laws as functions.

Owing to mathematical gist of grammars they are the links (direct contacts) of national languages
with general authority of knowledge. And this authority has ascendancy to change level of
hierarchical systems. The increase of the level of grammars means the increase of the level of their
languages. Mathematical means {‘a”*,*a”} allow it to be done. Suggested above mathematical
investigation of languages contents (knowledge strata in Fig. 3 — connected images of all known
and arising systems), their history, field of exchange, attraction to authority, and other signs of their

hierarchical nature was carried out with the named aim.

Linguistics distinguishes three main states of natural grammars — root grammars, analytic and
synthetic ones, and four states of texts (sentences) — interrogative (questions), narrative,
exclamatory, and imperative (answers and orders). Any state of grammars has its own means to

order lexical units in texts and to change the texts with questions to answers or orders and back.

Root grammars ,a <> y! . (The instances — Chinese, Vietnamesse, ...).

Root grammars (hidden authority) are oriented on syntax ¥ : — sway of statute. Grammars {, «; }

v/2
T

have lexical units {w '} for making concrete knowledge (members of contents of knowledge

statute in Fig. 3) and syntax {y"}— laws of order of lexical units in texts {’’'}. This order defines

v/1
T

v/1
T

the state of text — hazy {;, ;" } (questions) or certain: {, @, '} (answers) and {, o'} (orders),
and only it assigns the marks of hierarchical strata (thing (), act (o), characteristic (y ), time

(A, 7)) and other).
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Since all grammars contain root grammars, the instances of their work may be made in English: two
lexical units ‘symbol’ and ‘system’ change their strata signs when their order in text is changed —
symbol system’ or ‘system symbol’. In the first case ‘system’ is thing and ‘symbol’ is

characteristic, then their signs are turned into one another.

Sway of root grammars is hidden in text, it is the way (dao) of thinking process. Level of any text in

these grammars is always lower than one of grammars.
Analytic grammars ,a <> o, (English, French, German, Hindj, ...).

Analytic grammars (tutor authority) have key texts w,,. — distinguished lexical units (o} (in

English {w},'} <>{a, the, to, do, is, have, ...}) and laws /! of their changing and ordering in

agreement with mind activity. Hierarchical strata signs are marked by units {o;'} (in English — ‘a’
for hazy thing, ‘the’ — for certain one, ‘to’ for acts, ‘was’ for earlier times, ‘will’ for arising times,
and the like). In mind activity (when acts are turned into units, and units — into other strata)

members {!/,} of key text are changed. Texts {w"

} in analytic grammars are organized by key
text and are tied with concrete systems (with knowledge statute in Fig. 3) by lexical symbols

(names) of these systems — physical, chemical and other.

Sway system (key text) has dual gist in , &’ languages. It is both — ordinary text (with habitual
letters in contents) and image of higher authority. This system is the only capable to connect
symbols of chemical or demographical systems (lower levels) with higher strata (laws of thought
changing). It takes into account the concrete state of knowledge (its address in Fig. 3) but it holds
all texts and changes them in agreement mainly with its will. The tutor authority is the actual

leading unit.

Synthetic grammars o' <> o' (Belarusan, Finish, Japanese, certain ancient languages —

Khemian, Hellenic, ...).

Synthetic grammars (total authority in time v — chimerical one in time A) turn key texts into

system of sway signals { [ o'

T

} — the shortest lexical units with laws {7} of their activities.

The signals { @’} are included in symbols of concrete systems, possibly — in their means. This
including causes the waves of letter changes (phonetic changes) in systems symbols which have
hazy zones in their contents, and thanks to that they are able to include sway signals and to be
changed by them. It allows to turn long text into one lexical unit — into symbol of this text. This
symbol contains and connects both concrete knowledge (name, hierarchical number (address) of

concrete system in knowledge statute in Fig. 3) and thinking process. In this way the level of text



increases (from o to [®’) owing to the inclusion of sway signals in its contents by sway system
multiplying. Growth of level leads to texts abridging as it must be in the process of symbols arising.

Synthetic grammars contain all means of root and analytic grammars, but they prefer their own state
which, in practice, is free from syntax. It means that total authority in them may be turned in
chimerical one (on a higher level). In that case any unit of text can regard itself as higher sway, and
it may lead to its chaotic activity.

Since English was synthetic (and keeps certain lines of this state) it allows to bring instance:

< b

characteristic ‘chimerical’ includes three sway signals: ‘er’, ‘ic’ and ‘al’. They all signify the
membership — they are signs of adjective (characteristic, range of sway, the distance from
mainstream). Two of them (‘er” and ‘ic’) are included in the means of lexical unit, and their
including causes the waves of letters (and phonetic) changes. Its origin is Khemi (Chemy) — name
of ancient Egypt. ‘Chimera’ is sphinx — system which has odd features of men and animals (systems
of higher and lower strata together); sound changes are [ “"kemi] —[kai " miara] - [kai “merikal].

It is easy to see the following.

1) In order to describe the main states of grammars and texts the marks of hierarchical systems
were attracted — since own means of grammars do not allow it to be done. (As well as own
means of number codes, graphical images and other mathematical directions do not allow to
define their own statutes and natural grammars.)

2) Suggested description of natural grammars corresponds exactly both to mathematical images of
cybernetics process in Fig. 2 (the stills in Fig. 2 were selected in the whole images of level
increasing process p”* just to define natural grammars) and to knowledge statute in Fig. 3
(Fig. 2 is included in Fig. 3 with name ‘mathematics&cybernetics’ above all strata).

3) Individual characteristics of natural grammars are strongly connected with ones of national
minds. Mathematical investigations of natural grammars give a chance to understand general
lines of diverse nations and to improve the process of their connecting — including innovations
exchange in polylingual fields.

4) A" schemes are much more rich than natural grammars. All strata {i,}/,p,a),a, ﬂ,a} of 4"
may have all other ones as their signs in their contents. For instance a thing or laws may have
sign of time (earlier, current and arising) while in natural grammars this sign is connected
habitually with acts. The definition of innovating technologies in A4* contains all known ways
of thinking in natural grammars and connects them. Hence, mathematics can suggest exact
images of cybernetics (innovating technologies) to any language without a danger to limit its
abilities. Moreover, when mathematical schemes of these technologies will be included in
natural languages it can increase the mights of languages and their abilities for all other minds
understanding. Beside that, the including 4* means in knowledge systems brings connected
definitions of theories and practical methods of mathematics&cybernetics to these systems.
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5. CONCLUSION

Hierarchical mathematics 4" allows definition of the all strata of its natural history — physical,
chemical, biological, demographical, and knowledge (with engineering directions and mind activity
in symbol systems). Their definitions are connected in general scheme of knowledge authorized by
mathematics (which includes cybernetics means — innovating technologies). These means
correspond to mind activity when hazy zones (questions) are turned into certain areas (answers or
orders) and then — into new vagueness with wider horizons of thought.

Hierarchical scheme of knowledge strata (active data base) with cybernetic processor of its
changing (in agreement with innovating (design&learning) technologies) is suggested in the paper
as means able to improve the known practice of innovations exchange in polylingual fields.

Natural languages in the light of suggested scheme are hierarchical systems which have all strata of
knowledge (physical, chemical and other) and their own means of mind activity (and text)
organizing in these strata — natural grammars.

Natural grammars are defined by hierarchical mathematics as sway systems of their languages, and
these sway systems are linked as stages of mind activity in innovating process. Owing to that the
connecting of natural languages in innovations exchange may be simplified.
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CTATYT
I'pamajackara aé’sigHaHHA

“IHCTBITYT MATOMATBIKI I KIBEPHETBHIKI”'

1. AI'YJIbHBISA ACHOBBI

1.1 'pamanckae a6’snHanHe “IHCTBHITYT MaTAMaThIKl 1 KibepHeThkl” (naneil ma Takcue - IMK)
3’synsgenya qoOpaaxBOTHBIM YTBApIHHEM SI0 WIEHAY, Ha aCHOBE aryJyibHail 3rojbl 3 MATal
yJacKaHaJICHHS BSAJIOMBIX 1 CTBapIHHS HOBBIX MaTAMATBIYHBIX 1 KiOEPHETBIYHBIX TIOPBIN 1
THXHAJIOT1H, y3MaIlHEHHS 1X CYBf31 3 BBITBOPYACIIIO.

1.2 IMK n3eiinivae 3roaHa nmanzeHamy CraryTy 1 ¥ anmaBenHacui 3 ja3etouail KancTeITyubisi
Pacny6niki  benapycw, [pkpatam Ilpasimonta PacnyOmiki bemapycs am 26.01.1999 Ne 2,
3akonam PacnyOmiki benapycs “A6 rpamanckix ab’saHaHHAX 1 IHIIBIMI aKTaMi 3aKaHaaycTBa
Pacmy6tiki benapycs.

1.3 IMK n3efinivae Ha Ycéit TapbITopsli Pacy6uiki benapyce.

1.4 IMK 3’synseria roopblIbluHail acobail, Mae yiacHaclb, paxyHKi y OaHkax (y TBIM JIKY
BaJIIOTHBIS), KPYTJyH TMsYaTKy, BYTJaBbl IITamm, OnaHKl ca cBaéil Ha3Bail, CIMBOJIKY
3alBEP/KAHYIO 1 3apATiCTpaBaHyIO0 Ba YCTAHOYJIEHBIM Mapaaky. Mscrosbis apranizambii IMK
MOTYIIb 3’ YIISIIIA FOPBIABIYHBIMI ac00aMi 1 MeIlb yce 3rajjaHbls a3HaKi.

1.5 IMK cynpanoyuiyae 3 I3spXKayHbIMI 1 HaJI3gapXKayHbIMI 1HCTBITyTaml , TBOPYBIMI 1
BBITBOPYBIMI YCTaHOBaMi 1 a0'sifHAaHHAMI , CpOJIKaMI1 JIPYKY, pajbi€, TanebauaHHs, dIeKTPOHHAN
CyBsI31, IHIIBIMI YycTaHOBaMi ¥ benapyci 1 HaBakoJIbHBIM CBELIE HAa AaCHOBE MAraJHEeHHSY, sIKis HEe
cymsapauans yinacHamy Craryty IMK 1 n3etouamy 3akananayctBy Pacmy6miki benapyce.

1.6 CopaBaBonctBa IMK Bsazenma ¥ mapaaky YCTaHOYJIEHBIM JI3€HOUBIM  3aKaHAJayCTBaM.
MaTapblisiiibl HaKipoyBarola ¥ ana3ssieHHe HarpisHambHara apxiBy ma MeCIbl 3HAXOJDKAHHS
IOpbIJBIUHATA aJIpaca.

1.7 ¥Opoinerunst aapac IMK: 220064, r. Minck, Bya. Jlannapa a. 72 k. 3 kB. 56.

2. MOTBHI, 3AJTAUBI I METAJIBI J3EMHACIII IMK

2.1 Acnoynaii mataii IMK 3’synseniia poct y3poyHs MaTdMaThIKi 1 KiIOEpHETHIKI, y3MallHEHHE 1X
CyBsi31 3 IHIIBIMI KipyHKaMmi J3eiHacii ¥ benapyci i1 cere.
2.2 AcnHoyHbia 3anausl IMK:

- yJacKaHAJICHHE BSJOMBIX 1 CTBAPIHHE HOBBIX MATAIMATHIYHBIX 1 KIOEPHETBIYHBIX TIOPHIH 1
TOXHAJIOT1H;

" Mpeimsater Arymsasiv Cxoxam IMK 20 mast 1997 .

3aporicTpaBanbl MiHicTApcTBaM FOCTHINBI PacmyOmiki bemapycs 11 mimens 1997r. IlacBemyanHe ab® paricTparibli
Ne 0944

3mens! yHeceHs! Pamait IMK 28 mas 1999 1.

[epaparicrpaBanbl MiHicTapcTBaM 1ocThIlbl Pacny0iiki benapycs 29 BepacHst 1999r. IlacBenuanne a0 parictpariibii
Ne 00726

ntr.imc@gmail.com, vlad_nov11@mail.ru, imc@tut.by
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JaKiajHae a3HaudHHE ¥ MaTIMaThIYHBIX 1 KiOEpHETBIYHBIX BbIpa3ax YCiX BAJOMBIX 1
HOBBIX (y3HIKAIOYBIX) CTpaT CBETY - MPBIPOAHBIX ((Pi3iUHBIX, XIMIYHBIX, OisUIArIYHBIX),
IPMarpa@iuHbIX, BHITBOPYBIX (yJlacHA BBITBOpYACII 1 CpOJKay sie YiaJKaBaHHS - CyBs3l,
Taproymii, TaHANI0, MaHETapHBIX MeXaHi3May) 1 TBOpYbIX (MOBBI, MAacCTalTBa,
KAaHCTpYsBaHHs, HaBYKI 1 acBeThbl), alyJUKIHHE aKThIyHAcll BAJOMBIX 1 HOBBIX
npadeCiiHBIX KipyHKaY Y CTBApPIHHI 3raJlaHbIX a3HAYdHHSAY 1 ¥ pyXy 3MEHBI MaTAMATHIKI 1
KiOEepHETHIKI;

CTBapaHHE 1 Y31 y I3eWHacll BHITBOPYBIX 1 TBOPYBIX YCTAHOY 1 YaCOBBIX YTBap3HHAY,
KaJil I3Ta 3Bsi3aHa 3 BblkaHaHHeM CTaTyTHBIX MAT 1 33]1a4;

a3HAY’HHE TAAPITHIYHAN 1 IPAKTHIYHAN BapTacili KAHKPATHBIX BBIHIKAY Y MEKaxX yJIACHBIX
npadeciiHbIX KipyHKay (MaTdMaTbhiki 1 KiOGpHETBIKI ) 3 aaKka3HACII0 3a JaKjaJHacIlb
aJI3HaK; MMparaHoBa roJIHbIX BBIHIKAY, aTpbIMaHbIX Y bemapyci, y iHIIbIA KpaiHbl 1 TOIHBIX
3 1HIIBIX KpaiH - y benapych 3 abapoHail ayTapckara npasa i aKa3HacLo 32 YMallaBaHHE
ayrapeiTaTa benapyci ¥y cete.

2.3 AcHoyHbls MeTaibl a3eiiHacii IMK:

BA3CHHE Y TapajJKy a3HauyaHbIM J3€I0UbIM 3aKaHaJaycTBaM TBOpYall J3eiHacIi
(HaByKOBail, acBeTHall, KAaHCTPyKTapcKail 1 MacTalkail) 1 BBIKAHAHHE BBITBOpYA-
racrajapyail J3eiHacIli, CTBapIHHE BBITBOPUYBIX 1 TBOPYBIX aJ3iHAK 0e3 aOMekaBaHHS
yacy 1X J3€iHaclll 1 YaCOBBIX yTBapIHHAY, HAKIpaBaHbIX HAa BbIkaHaHHE CTaTyTHBIX 3a]1a4
1 313g1icHeHHe CTaTyTHBIX M3T;

aTpbIMaHHE a/I3HaK ayTapcKara rpaBa Ha BBIHIKI yJlacHal J3eiHaclli 1 KapbICTaHHE 1Mi;

BbIKAHAHHE BbIJaBElIKall A3eMHACI ¥ mapaJKy a3HayaHbIM J3€H0UbIM 3aKaHaIayCTBaM JJIs
3m3siicHeHHst CTaTyTHBIX MAT 1 3a1a4y IMK;;

aprasizarpls i MpaBsI3eHHE BBICTABAK, Kypcay JEKIIbIH, MTaBeIaMJICHHSY Y MEPBISIBITHBIM
IpyKy, paablé 1 Tanenepagad, MaBelaMJIeHHSY y JPYyriX cpoakax cyBsizi (Y ThIM JIKYy
AJICKTPOHHBIX ), 3BSI3aHBIX 3 YJIACHAM 3EMHACITIO 1 I3EHHACITIO 1HIIBIX aco0 1 yCTaHOY, sKas
Mae JIayblHeHHE Jla YIacHbIX npadeciiHbIX KipyHKaY;

aprafizanplsi 1 TpaBsAA3€HHE HABYKOBBIX 1 HABYKOBa-NPAaKTBIUYHBIX (y TBIM JIKYy
MDKHApOJHBIX) CYCTpI4, cxoaay 1 aOMmepkaBaHHsAY (ciMriosziymay, KaH(EpIHIIbIH,
cemiHapay i 1HIIL.) y MeXax yJacHai mpadeciitHail 13eiHactii 1 3BsI3aHbIX 3 €1 KipyHKax;

BSIJI3CHHE 3TOJIHA JI3€I0UaMy 3aKaHaaycTBy mpadeciiiHail maapeIXTOyKi acod, cTBapIHHE
HaBykoBbix Pan, 3m0MbHBIX a3Hauallb BapTacilb BBIHIKAY 1 HAI3sUIANbL 1X ayTapay
aJmaBeIHBIMI a/I3HaKaM1 npadeciiiHai roIHaclii;

3axoudHHE ¥ PacmyOminer benapycs 1 3a sie Mexami nara/:[HeHHﬂy (mamoy, KaHTpaKTay i
np.) a0 dYacoBbIM 1 HeaOMeKaBaHbIM Yy dYace CYIMPAIOYHINTBE 3 I3IpKAYHBIMI i
HaJI3sApKayHBIMI  YcTaHOBaMi, aco0aMi, TBOpPYBIMI 1 BBITBOPYBIMI a0'sJHaHHIMI 1
aJ3iHKaMi, 3aCHaBaHHE i1X, YKJIIOYIHHE ¥ 1X ckiaj, kKami iX CTaTyTHBIS JaKyMEHTHI He
cymsapauaie yinacHamy CraryTy, 3akoHam PacmyO6miki bemapycek, apyrix mssapxkay i
HAJUBSAPKAYHBIX  yTBApIHHAY, Yy SKIX 3aKJIIOYaloNa 1 BBIKOHBAMOIA 3rajaHbls
rmarajHeHH].



3. YMOBbBI YWIEHCTBA IMK
3.1 IMK npaayrnemxkBae uieHcTBa (i3idHbIX aco0. UneHcTBa ¢ikcaBaHae.

3.2 Unenami IMK Mory1s Obi1s Tpamaazsine Pacy6uniki benapych, 3aMexxHbIsl TpamMai3siHe 1 aco0bl
0e3 Trpamai3siHCTBA, sKis jgacArHyial 18-ragoBara y3pocTy, mnpei3Hatonps siro CraTyT 1
HemacpdyAHa Marollb YA3€] y Sr0 Mpallbl, MJIAIh YCTYHbISA 1 YWICHCKIS Y3HOCHI, BBIKa3BaIOLb
KaJaHHe 1 3[0JbHACLI YJacKaHajbBallb BSJOMBIS 1 CTBapalb HOBBISI MAaTAMATBIYHBIA 1
KIO€pHETBIUHBISI TIOPBI1 1 TAXHAJIOr, YKapaHsLb 1X , MeIlb YJ3€J] Y a3HaudHHI 1X T3apa3ThIUHaH 1
MpaKThIYHAN BapTacCIli, ycTalagyBallh CyBs3i 3 IpyTriMi KipyHKami A3eiHHaCII.

3.3 Aco0Osl, uble BBIHIKI ¥ KipyHKax m3eitHacii IMK mpeHatona aamerasiMi Pagait IMK, moryis
(3 1X 3roibl) aTpbIMallb aa3HaKi rogHacii raHapoBsix wieHay IMK ma npamnanose Pansr IMK.

3.4 YxmousnHe ¥ unensl IMK 1 BeIxaj 3 sATo CKjIaay, a Takcama mapajak yiaiky Bsaseriia Pamaii i
MSCIIOBBIMI apraHi3allbisaMi 1 3a1BAppKaellia paunHaeM Pajabl.

3.5 llaacrasaii ana yerymienns ¥ IMK 3’aynsenmia nmicbmoBas 3asBa. PammuHe a0 3amiudHHI ¥
cknan IMK niusiima 3anBeppkaHbIM, Kaji 3a sro mparajacaBajia O0omblnacip uieHay Pasbr.
3.6 Unensr IMK marons npasa:
- BbIOipaIb 1 ObIlb a0paHbIMi ¥ CKIJIa] BRIOAPHBIX OpraHay;
- aTpeIMIIiBaIlb 3BecTKi ab n3eitnacii IMK;

- paOilp npanaHoBbI Na MBITAHHSAX, K YBaxoa3s1b y Koubl 13eriHacui IMK 1 yn3enpHivans
y iXx abMepKaBaHHi;

- KapbICTaIa yciMi MardysIMaciisimi, mro npagactayisoiia IMK.

3.7 Unensl IMK abaBs3aHbl;

QKBIIIAYIIAIL CBalo a3eiHacip 3rogHa ca Craryram IMK 1 HOpmami m3erouara
3aKaHaJ1ayCTBa,

- BBIKOHBAIlb PalIdHHI Kipyr04bIx opranay IMK;
- IJIAIIIb YCTYIHBIS 1 WICHCKIS CKIAAKI;

- azgkasBailb y BelOapHbIX opraHax IMK 1 Arynsaeim Cxoxse 3a ctpathl yiacHara gaay IMK
1 ITO ayTaphITATY ¥ HABAKOJIBHBIM CBEIIC.

4. CTPYKTYPA I OPI'AHBI KIPABAHHS IMK

4.1 Acuosaii IMK 3’synsronna MsCLOBBIS apraHizaipbli (abmacHbiss, paéHHBIA (rapajickis)). SHbI
CTBaparolla i aTpbIMIIIBAOIb CTATYC IOPBIIBIYHAN aco0bI 3ro/IHA 3 pamdHHeM Pajpl. MsiciioBbIs
apraHizaibli MOTYIlb OBIIlb CTBOPAHKI Kam ¥ paéHe (ropaase), BoOsacii €Ciib HE MEHII 3a TPbI
yrensl IMK. CtpykTypa BbIOApHBIX OpraHay i mapafak J3eWHacIli MSCIIOBBIX apraHi3alblid
BBI3HAYAIOIA 1X BBIIMUIIBEIM OpraHaM. MSCIOBBIS apraHizanbli MaroIlb MOITHI 1 3a7a4bl
aamaBeAHbIA MITaM 1 3amadam IMK, 1 m3eifHivarons y Mexxax cBaix pariéHay.

4.2 BemmaiimeiM - opranam  kipaBanHs MK  3’symsenmma  Aryneaer  Cxon.  AryneHbl  Cxon
MIpaBaMOITHBI ITPBIMAIlh PAIIdHHI MMa JOO0BIX MbITaHHIX A3eiHacii IMK.

4.3 YaproBel ArynbHbl Cxon 30ipaenua an3iH pa3 y roa. Hewaprosl AryneHel Cxon MoOka
CKkJiKalla mna narpadasanuto Pasnel, Pagiziiinaii Kamicii i He meneit 1/3 unenay IMK.
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4.4 Aryneabl Cxon IMK miuplliiia mpaBaMOITHBIM, Kajli Ha iM TpajcTayieHa 2/3 sro dieHay.
PamuHI nppIMaroIiiia npocTtai 00JIbIIACITIO TaIacoy.

4.5 BeixirouHa fa a3eiHaciil ArynpHara CXoy agHocsIa:

3auBsip/pkoHHE CTaTyTa, YHICEHHE 3MSIHEHHAY 1 TanayHEHHSY Y Sro;

a3Hau’HHE aCHOYHBIX KipyHKay m3eiHacti IMK;

BbiOpanne Panpl, [IpipakTapa, JIpIpakiisli, HaByKoBara cakpaTapa i Pasisiiinaii Kawmicii;
pasrisz 1 3aBsSpHKIHHE CIIpaBa3iay;

MpBI3HAYIHHE JTIKBITaIBIHHAN KaMicii;

cubiHeHHE na3eiiHac IMK.

4.6 Kipyrousim opranam IMK y mepeisin mamik ArynpHbIMI Cxomami 3’synsera Pana, skas
BbIOIpaea AryibHbIM CXo/laM Ha YaThIPhI Ta/Ibl.

4.7 Pana IMK:

YHOCIIb 3MsIHEHHI 1 nanayHenHi ¥ CratyT;
pacmparioyBae i mpbIMae parjaMeHT cBeail mparbl;
ckJlikae ArynbHbl CX0Jl, yCcTaHayIiBae HOPMbI IPAJICTAYHIITBA;

Kipye TBOpYail 1 BBITBOpYA-racmajapyail I3eWHACIO, pacmapapkKaeriia MaéMmaciro i
(hbiHaHCaBBIMI CpOJIKaMI;

3anBsprKae ma4aTky i cimBoiky IMK;
3alBsIp/pKae KalTapbIChl 1 clipaBa3aubl ad pa3MepKaBaHHI 1 ckapblcTaHH1 cpoakay IMK;
3alBsp/Kae YTBapIHHE 1 a3HAYae CTATyC MSCLIOBBIX apraHi3allblii;

npeiMae ¥ aieHsl IMK 1 Beikmouae 3 wnenay IMK; 3amnBsipmkae afmaBeHbIS palidHHI
MSICIIOBBIX apTaHi3allblii.

4.8 Brikanayua-pacnapaquyo azerHacib IMK 3a3siicHsie JIpIpaKIbis, y CKIIaa SKOM yBaxoI3silb
Heipakrap IMK, neipakTapbl ma acHOYVHBIX KipyHkax azeiiHacui IMK 1 HaByKOBBI cakpatap
IMK. [pipakiibis BeiOipaenia AryapHeIM CX0/1aM Ha YaThIPbI TaJIbl.

4.9 Kipayuikom IMK 3’siynsenna Hpipakrap IMK, siki BeiOipaenna ArynsHeiM CXofam Ha 4aTbIpbl
rajipl.

4.10 dpipakTap Banogae ycimi npaBami 1 abaBsi3kaMi KipayHiKa IOpbIIbIYHAN acO0bl, Y THIM JIIKY:

nparnanye Ha Pagze i Ha ArynbpHbiM Cxop3e 3MsiHeHH] 1 nanayHeHHi ¥ Cratyt IMK;
B3¢ ArynbHbId CX0/bl, y3HaUYalIbBae macemxanHi Pajpr 1 JIbIpaKITbi;

3aKJII0Yae J1araBophbl;

aJIKpbIBae paxyHKi ¥ OaHKax;

npaacrayisie IMK y iHCTRITYTaX m3sipskayHal yianbl, TpaMaCcKix a0’ sTHaHHSX 1 1HIIBIX
KpaiHax;

BBIKOHBAE 1HIIBIA a0aBs3Ki ¥ MekKax Aro MayHaAMOIITBAY.



5. MATOIPBISIJIBHA-®IHAHCABASI ACHOBA JI3EHHACIII IMK.

5.1 IMK moxa Menp Ba ymacHacui JroOyio Maémacilb, HEaOXOJHYI SMYy IS MaTdpbIsUIbHAra
3abecnsiudHHSA JI3eiHact, npaayriemkanail Craryram IMK, 3a BoikirousHHEM ab’ekTay, sKis,
3ro/IHA 3 3aKOHAM, MOTYIIh 3HaX0/I3111I1a TOJBKI Ba YIacHACII J35SP>KaBbl.

5.2 I'pamossis cpoaki IMK dapmipyronna 3:

- YCTYIHBIX 1 WICHCKIX y3HOCaY;

- J1abpaaxBOTHBIX aXBsPaBAHHSY;

- TNACTYIUICHHAY aJ IPaBsA3€HHsI JEKIbIH, BEICTABAK 1 IHIIBIX MEpapbleMCTBAY;

- Jaxojnay aja TBOpYai 1 BRITBOpYA-Tacagapyaid q3eHHACII],

- 1HImBIX He 3a0apOHEHBIX 3aKaHAIayCTBAM MACTYTUICHHSY.

Cponki 1 maémacup IMK He wmoryup mnepapasmspkoyBamua namik wieHami IMK 1

BBIKAPHICTOYBAIOIIA TONbKI s BblkaHaHHS CTaTyTHBIX MOT 1 3ajJay; JamycKaeria
BbikapeicTanHe IMK cBaix cponkay Ha JaOpaybIHHBIS MATHI.

6. PIBI3IMHAS KAMICIS IMK.

6.1 Kaatponp racmamapuaii 1 ¢inancaBaii m3eitHaci IMK, a Takcama yBaxom3suybix y sro
CTPYKTYPHBIX TaJpa3IsUICHHSY, aXbIIIstyisenia Papiziiinaii Kamicisii y ckimams3e He MeHII 3a 3
yanaseki. Ynensl PaBi3iiiHail kamicii abiparoliiia aryJibHbIM CX0JaM Ha YaTbIPbI TaJIbl.

[pamaii kamicii Kipye cTapuIbIHs, BEIOpaHBI ca CKIIaAy pIBi3iiiHall KaMicii sie YieHaMi.

6.2 PaBiziiinas Kamicis nmpaBoa3iilk KO>KHBI TOJI HE MEHIII 3a aJIHy pABi3ito (iHaHCaBa-racragapyai
m3eiiHaci IMK, mepbisapluHa mpaBspae CTPYKTYpHBIA Maapa3A3suleHHI 1 TpaacTayise
3aKkroudHHI Pajse Ha ragaBoii cripaBa3nausl ab n3eitnacii IMK.

7. MIXKHAPO/JHBIA CYBA3I IMK.

7.1 IMK y agnaBennacui ca CtaryTam MoOka YCTymallb Y MDKHapOIHBIS IpaMaJcKis abd’saHaHHI,
yA3eNnbHIYalb y CTBApIHHI MIDXHAPOJIHBIX Caro3ay, rpaMajcKiX a0’ saHaHHSY, MaITPhIMIiBallb
Mpamblsi MDKHAPOJAHbBIS KAHTAKTHI 1 CyBsI31, 3aKIII0Yallb a{ITaBEIHBIS NTAaraIHeHHI 1 palillb 1HIIbIS
3axajpl, fAKiS HE Cymsplualb 3akaHamaycTBy PoacmyOmiki bemapych 1 sie MiKHaApOIHBIM
abaBsI3aIleIbCTBAM.

8. CIBIHEHHE JBEWHACII IMK.

8.1 CnpiHenne m3eitHacii IMK moska Obilib 37€elicHeHa ma pammdHHI AryinpHara Cxomy, Kali iro
naJTpEIMITIBAIONG HE MeHel 3a 2/3 unenay IMK, abo cyna.

8.2 Kanmi mseitnactis IMK cmbimsieniia, maémacip 1 CpojKi, sSKis 3acTaroIiia Macis pasiiky 3
OaHkami, OIOKITaM 1 IHIIBIMI KP3JBITOpaMi, HaKipOyBalollla Ha MOATHI, MpaxyTrielKaHbls
Craryram IMK.
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HAay4YHOU JEATENbHOCTH. Aemomamuzayusi mexHudeckou noo20moeKu HpPOU3800Cmed. —
Munck: UWu-T1 Texumdeckor kubOepHermknm AH BCCP, 1985. — Bem. «K 20-netuto
uHcturyray. — cc. 144-150. [ISSN 0130 0946]

8. Amnanmu I'. B. OnbiT pa3zpabotku u nepcnektubl pa3Butus AUC i oueHKu JesTeIbHOCTH
HAYYHBIX COTPYIHUKOB. Te3. ompacnesoeo HayuHo-mexH. cogewjanus "Onvim pazpabomxu u

6HeOdpeHusi cucmem 00paOOMKU OAHHLIX 8 IIEeKMPOMEXHUUeCKOU npombluLieHHocmu'". —
Tanmun, 1986. — cc. 45-46.

9. Jlebenera C. A., TonuapoBa C. A. AHanu3 cnocoOOB TPEACTABICHUS T'€OMETPUUYECKUX
nanHeix B CAIIP. Mamemamuueckue 6onpocei asmomamuzayuu npoeKmupo8anus u

ucnvimanuu. Co6. nayyuvix mpyoos.— MuHnck, UH-T TexH. kubepueruku AH BCCP, 1986. —
cc. 46-53.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

HoBukosa C. . Ilpumenenue QopMalbHONH MOAETH HUEPAPXUUYECKOW MHOTOYPOBHEBOM
CUCTEMBI JJIsi TOCTPOCHUSI UHPOPMAIIMOHHO-IOTHUECKUX CTPYKTYp 0a3 JaHHBIX. 1e3. OOKIL.
Il-20 Bcecowsn. cosewanus-cemunapa "Memoovl cunmeza u NIAGHUPOBAHUS PA3BUMUSL

cmpykmyp Kpynuomacwmaduwvix cucmem”. — CapartoB: Uzn-Bo Capar. yH-Ta, 1986. —
cc. 130-131.

Anannu I'. B., T'epman T. B., Epobkun E. K. Aemomamusayua npoyecca ammecmayuu
noopa3zoenenuti 8 AUC. — Munuck, 1987. — 20 c. (IIpenpunm: HUn-m mexn. kubepnemuxu AH
ECCP; Ne 4).

Metmiok K. H. @opmanvuas modenv koopounamopa 08yxyposHesoul cucmemvl. — MUHCK,
1987. — 24 c. (IIpenpunm: Un-m mexu. kubepnemuxu AH 5CCP; Ne 12).

Hosuxosa C. U., Metmok K. H. Tlpumenenue monenu ABYXypOBHEBOM CUCTEMBI B 3aadax
CHUHTE3a T€OMETPUUECKUX 00BEKTOB. Te3. doxn. II-ii Bcecoiwsn. kough. "Memoowr u cpedcmea
obpabomxku crodchoul epaguuecxou ungopmayuu”. I'oporuil, cenmsaopo 1988. — T'opbkuii:
W3n-Bo IN'opbkoB. roc. yu-Ta., 1988. — U. 1. —c. 113.

I'onuaposa C. A., Hosuxosa C. U. Ilpencrasnenue reoMerpuueckoil nHpopmanuu ajis 3agad
JUHAMUKH OOBEMHBIX Tel B HEOJHOPOIHBIX cpenax. Ie3. dokn. Il-ui Bcecowsw. xoug.
"Memoowvr u cpeocmea obpabomku cnodicHou epaguueckou ungopmayuu”. Iopwvxull,
cenmsaopo 1988.— I'opbkuii: U3n-Bo I'opbkoB. roc. yn-ta., 1988. — Y. 1. —c. 78.

Ma3zanuk JI. 1O., HoBukosa C. W. [IpumeHeHne I1ByXypOBHEBOM CHUCTEMBI C JUHAMHUYECKUMU
oObeKTaMu JJIs1 aBTOMAaTH3allUM MPOEKTUPOBAHUS AIEKTPOMArHUTHBIX CPEACTB BBojA. Te3.
Hayy. -memoo. KoH@. "Opeonomuueckoe obecneuenue NpoeKMuUpoBaHuUs U IKCHILYaAmMayuu
usdenuti mawunocmpoenus". Munck, 1-2 oexabps, 1988. — Mumnck, 1988. — cc. 7-8.

Anannu I'. B.  IIpumeHeHne umepapxu4ecKMX MHOTOYPOBHEBBIX CHCTEM B 3ajadax
aBTOMAaTHU3al[MM OPTraHU3aIMOHHOTO U 3PrOHOMUYECKOro olecreueHus. 7e3. 0oK1. HayuHo-
Memoouy. KoHG. "Dpeonomuueckoe obecneueHue NPOEKMUPOBAHUsL U IKCHAYAMAYUU U30eTUll
mawunocmpoenus”. Munck, 1-2 dexaops, 1988. — Munck, 1988. — cc. 7-8.

Manbmun I'. I'., HoBukoBa C. . Hekoropsle 3amaun npoektupoBanust AUC. Tes. doxa.
HAYYHO-Memooud. KOHg. "DpeoHomuueckoe obecneyeHue npoeKmupo8aHus u IKCHIyamayuu
uzoenuti mawurnocmpoenus". Munck, 1-2 dexabps, 1988. — Mumnck, 1988. — cc. 66-67.

I'onosenunk M. B. Crioco6 mnpencraBnenus Heuétkord wuHpopmarmu B AWC. Tes. ooxi.
HAY4YHO-Memoouy. Koug. "Opeonomuueckoe obecneuenue npoOeKMUpPoOSAHUs U IKCNILYaAmayuu
uzdenuti mawunocmpoenus". Munck, 1-2 oexabps, 1988. — Mumnck, 1988. — cc. 26-27.

I'onuapoBa C. A. Crioco0 00paboTKH H300pakeHUH MPOSKTUPYEMOTo OOBEKTa B 3aadax
MH)XEHEPHOTO aHanu3a. 7e3. 00KI. HayuHo-memooud. KoHg. "Dpzonomuueckoe obecneuenue

npoeKmuposanus u dKcnayamayuu uzoenutt mawunocmpoenus”. Munck, 1-2 dexabps, 1988.
— Mumuck, 1988. — cc. 27-28.

Mermiok K. H. Jlunamuka mHbOpMamoHHOW Mojaenu mpoektupyemoro oovekra B CAIIP.
Te3. Ooxn. HayuHo-memooud. Koug. "OpeoHomuueckoe obecneuenue NpPoOeKMUPOBAHUA U

arcnayamayuu uzoenuti mawunocmpoenus”. Mumnck, 1-2 oexabps, 1988. — Munck, 1988. —
cc. 70-71.

I'onuapoBa C. A. Ilpumenenune QopmManbHOW MOJENN HEePAPXHUUECKONH MHOTOYPOBHEBOM
CUCTEMBI Il MOJICIMPOBAaHUS J1e(hOpMallii FEOMETPUUECKUX 00BEKTOB Te3. 0okn. Bcecorosn.
HayuHo-mexH. KoHQ. "Cucmemvl a8momMamu3upo8aHHO20 NPOEKMUPOBAHUS 6 KY3HEeUHO-

wmamnogounom npouszsoocmee”. 2. Ceeponoscx, 11-13 oxmsaops 1988 o B 2uu. —
Ceepanosck, 1988. — cc. 162-164.

['onuyapoBa C. A. MojenupoBaHue MEXYpPOBHEBBIX IEPEX0J0B Ha IpUMepe (PU3HUECKUX
cucTteM. OpeoHoMuYecKkoe U Op2aHU3AYUOHHOEe ObecneyeHue Kavyecmed C030a6aemMblX U

axenayamupyemvix cucmem. Co. nayumvix mpyoos. Iloo peo. I'. I'. Manpmnaa. — MUHCK:
Wn-1 Texn. kubepueruku AH BCCP, 1989. — cc. 96-100.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Anannu I'. B. MogenupoBanie akTUBHOCTH Ha  IMPUMEPE  XMUMUUYECKHX  CHCTEM.
Opeonomuueckoe U OpeAHU3AYUOHHOE  ObecneyeHue  Kauyecmea — Co3046demvlx U
axcnayamupyemvix cucmem. Co. Hayunvix mpyoos. Iloo peo. I'. T'. ManpminHa. — MuHCK:
Wn-1 Texn. kubepnetnku AH BCCP, 1989. — cc. 101-107.

Anepuxo B. C., Manpmuu I'. I'., T'onoBenuuk U. B., Hosukosa C. I. Bo3moxHOCTH
NPUMEHEHHS ad/la B 3aJadyax WCCICOBAHUSI OMOJIOTHUYECKHUX CHUCTEM. ODpeoHOMUYecKoe U
Op2aHU3ayUOHHOEe obecneueHue Kavecmea co3zoasaemvix u sxcnayamupyemuvix cucmem. Co.

Hayunvix mpyoos. 11oo peo. I'. I'. Mansmmna. — Munck: UH-T TexH. kubepHeTuku, 1989. —
cc. 108-115.

Jlapuenko 1O. B., HoBukoa C. I. ®opmanbHas MoJelb MNPOEKTUPYEMOro OObEKTa U
mporecca MPOEKTUPOBAHUS JIa3€PHBIX PACTPOBBIX CPEACTB OTOOpPKEHUs HWH(OPMAIIHH.
Opeonomuueckoe U OpeaHU3AyUOHHOe  obecneyeHue  Kayecmea — CO30A6aemblx U
akcnyamupyemuvix cucmem. Co. nayunvix mpyoos. Iloo peo. I'. I'. Manpmnna. — MUHCK,
Wu-1 texn. kubepuernku AH BCCP, 1989. — cc. 122-135.

Anannu I'. B. Crpykrypa u aunamuka uHbopmauuu B AUC. Tes. dokn. Pecnyon. xoug.
MONOObLX YyueHblXx u cneyuanucmos "lIpumenenue uH@opmamuku u bl4UCTUMENbHOU MEXHUKU

npu peuieHuu HapooroxozsaucmeeHuvlix 3a0au”. Munck, 4—7 masa 1989 o. — Munck, 1989. —
c. 129.

Anannu I'. B. ®opmanbHas Mozellb OpPraHM3allMOHHONW CHCTEMbI, OPUEHTUpPOBAHHAs Ha
3aayd aBTOMaTu3anuu yrpaieHuss u npoekrupoBanus. — AH CCCP. Un-T npobiem
ynpasienus. — M., 1989. — 5 c. — Jlen. ¢ BUHUTH AH CCCP 14. 02. 89, N 928-B&9.

['onuaposa C. A. MojgenupoBanue JBWXKEHUM U aepopmanuii 0OBEMHBIX Tel B
HeoHOpOoHBIX cpenax. — AH CCCP. Un-T npob6nem ympasnenus. — M., 1989. — 7 ¢c. —
Hen. e BUHUTU AH CCCP 14. 02. 89, N 927-B&89.

Metmok K. H. [IpuMmenenne anmapara TEOpUU CUCTEM IS OCTPOCHUs (OPMATLHON MOACTH
CHUCTEMBl YMpaBlIeHUsT MHTeUIeKTyalibHOro pobora. — AH CCCP. Hu-T mnpoGriem
ynpasiyenus. — M., 1989. — 7 ¢. — Jlen. ¢ BUHUTU AH CCCP 14. 02. 89, Ne 929-B89.

Hosukosa C. U., Metmiok K. H. UncnoBast u reomerpuueckas HHPOpMAaNus B HEPAPXUICCKUX
MHOTOYPOBHEBBIX CHCTeMax. Ie3. 0oki. PecnyOn. KOHGQ. MON00bIX YUEHbIX U CReyuaiucmos
"[Ilpumenenue  uHopmamuky U GbIYUCIUMENbHOU  MEXHUKU  Npu  peuleHuu
HapooHoxo3aticmeennvix 3a0au’”. 4-7 mas 1989. Munck. — Musck, 1989. — c. 145.

['onoenuuk . B. HexoTopble 3aaun npoeKTUPOBAHUS CUCTEM YEJIOBEK-MaIInHa. 7e3. O0KIL.
Pecnybn. xong). monoovix yuenvix u cneyuanucmoe "llpumenenue ungopmamuxu u

BLIYUCTUMENILHOU MEXHUKU NpU peulenul HapooHoxo3slcmeenHvlx 3aday”. 4-7 masa 1989.
Muncx. — Munck, 1989. — c¢. 70-71.

Manpmus I'. I'.; HosukoBa C. ., Mermok K. H.  ArperupoBanne u JI€KOMMIO3ULIUS
uHpOPMAIIMH UEPAPXUUECKUX MHOTOYPOBHEBBIX cUCTeMax. 1e3. 0ok1. u coobw. 7 Bcecoros.
wxonvl-cemunapa "Pacnapannenusanue oopabomku ungopmayuu”. — POU-89, 9-14 oxm.
1989 2., 2. JIveos. — JIbBOB: ®u3.-Mmex. uH-T, 1989. — Y. I. — cc. 35-36.

Hosukosa C. U., I'onuaposa C. A. Cnnoco6 pacnapasieaMBaHus pelIeHUs 3a1a4 YIpaBJIeHUs
negopManusIMAd M JBIKCHUSIMH (U3NYECKOH M OMOMEXaHM4eCKOW MpUpossl. Te3. 0okl u
coobwy. 7 Bcecoros. wxonvi-cemunapa "Pacnapannenuseanue obpabomxu ungopmayuu". —
POU-89, 9-14 oxm. 1989 e., e. Jlbeos. — JIbBoB: ®us.-mex. uH-1, 1989. — Y. IIl. —
c. 28-29.

Manbmun I'. I'., HoBukosa C. U., Metrmok K. H., Tonosenunk . B. HNudopmarmonusie
CpeICTBa ISl MPOEKTUPOBAHUS COLUATBHO-IKOJIOTUYECKUX CUCTeM. Te3. 0okl Bcecorosn.
Hay4.-meopemuyeckoll KOHpepeHyuu no GyHOaAMeHmaibHOU MeHCOUCMUNTUHAPHOU NPoOaeMme
"Opeanuzayus u ynpasnenue". Munck, 1--15 noabpa 1989. — Mumnck, 1989. — Y. 6 — cc.
85-86.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Manpmma . I'.,  HosukoBa C. 1., Awnannul. B., Tonuapoa C. A., XpaGpos B. B.
MonenupoBanue akTHUBHBIX cHUCTeM. Te3. Ookil. Bcecowswn. uayy.-meopemuueckoii

KOH(epenyuu no GyHOaMeHmanvHol medcoucmuniunaprol npooreme "Opeanuzayus u
ynpasnenue". Munck, 13-15 noaopsa 1989. — Munck, 1989. — Y. 6 — cc. 126-128.

HoBuxoBa C. ., T'onuapoBa C. A. MexypoBHEBbIE CBSI3M JUHAMUYECKHX CHCTEM.
Mamepuanvt 1l pecnybn. nayuno-mexw. Kough. "@ynoamenmanvHvle u NPUKIAOHbIE NPOOIEMbL
kocmonaemuku'" (6 pamkax 5 Koponésckux umenuii). — Kues, 1990. — c. 24-25.

Cynonunkwnii B. JI., HoBukoBa C. I. KomupoBanue acTpopu3nueckoll M TEXHHUYECKOUN
uHpOpMallMM B HMEpPApXUUYECKMX MHOTOYPOBHEBBIX cucTeMaX. Mamepuanvr Il pecnyon.
HAYYHO-MexH. KOHG). Monoo. Yyuéuvix "DynoamenmanvHvle U NPUKIAOHbIE NPOOIEMbL
kocmonasmuku" 6 pamxax 5 Koponéscxux umenuti. — Kues, 1990. — c. 67.

l'onosenunk U. B., Anaunu I'. B. JluHamuka ypoBHS aBTOMAaTH3alMy YIPABIEHUS B
IpraTUveckux  cucremax. — Mamepuaner Il pecnybn.  HayyHO-mexH.  KOHQD.
"dynoamenmanvhvie U NpuKiadHvle npoodiemvi Kocmonasmuku' 6 pamxax 5 Koponésckux
ymenuii. — Kues, 1990. — c. 76.

Metrmok K. H.,, Cynonuukuii B. JI. T'eomerpuueckoe MOIEIMPOBAHHE  KOHCTPYKIIMM
JIeTaTeNIbHBIX alIaparoB U 3ajad a’poJuHaMuku. Mamepuanvl Il pecnybn. nayuno-mexH.
Kong. "@Pynoamenmanvhvle U NPUKIAOHBIE NPOOIEMbL  KOCMOHasmuku" 6 pamkax 5
Koponésckux umenuii. — Kues, 1990. — c. 54.

Hosuxosa C. U., T'osa O. B., T'onuaposa C. A., Mermiok K. H. I'eomempuueckue mooenu 6
COBPEMEHHBIX 3aPYOEHCHBIX CUCEMAX NPOEKMUPOBAHUS U 00pAOOMKU 8UdeouHpopmayuu. —
Musck, 1989. — 20 c. (/lpenpunm: Un-m mexn. kubepnemuxu AH bCCP, N 36)

Hosukosa C. ., Mermiok K. H. ADJl: dopmanbHbIil aHANOr JIBYXypOBHEBOW CHCTEMBI.
Proceedings of the Conference of Young Scientists KOVACOV 89, Czechoslovakia,
October 4-8, 1989. — pp. 3-4.

HogikaBa C. I., Msrmiok K. M. Asx: craHmapTHBI OJIOK iepapXidyHBIX MHOTay3pPOYHEBBIX
cictoM. Teopusi u memoovl agmomMamu3ayuy NPOeKMUPOBAHUS CIONHCHLIX CUCEM U
asmomamuzayuu HayuHolx ucciedosarnutl. Co. Hayuuvix mpyoos. 1100 peo. E. A. CTapoaeTko.
— Mumnck, 1990. — cc. 39-49.

Mstmok K. M., TamaBenusik . V. JIpiHaMmika CcTpaTarii KaapaslHAILBI. Teopus u mMemoovl
asmomamu3ayuy  NPOEKMUPOBAHUsL  CILOJNCHLIX —CUCIEM U A8MOMAMU3ayuu  HAY4YHbIX
uccneoosanuil. Co. Hayunolx mpyoos. Iloo peo. E. A. Craponerko. — Munck, UTK AH
BCCP, 1990. — cc. 50-54.

lanuapoBa C. A. Pyx 1 mdapmansiss y asaze. Teopus u memoowvl asmomamusayuu
NPOEKMUPOBAHUS  CONMCHLIX CUCMEM U asmomamuzayuu HayuHvlx uccreoosanut. Co.
HayuHvlx mpyoos. 1100 peo. E. A. Ctaponerko. — Munck, 1990. — cc. 55-60.

Ananiy I'. V. ImiTaneis akTelyHacul y 1HGapMaubldHBIX MamisaX. Teopus u memoovl
asmomamu3ayuy  NPOEKMUPOBAHUSL  CIONACHLIX —CUCEM U  A8MOMAMU3ayuu  HAaAy4Hslx
uccnedosanuu. Co. nayunvix mpyoos. I1oo peo. E. A. Crapometko. — Mmunck, UTK AH
BCCP, 1990. — cc. 61-68.

Manpmiun I'. I,  HoBukoBa C. 1., Memmok K. H.  CrangapTHbIii  2JIEMEHT  CHCTEM
npoektupoBanus. Becyi Axaosmii Hasyx BCCP. Cep. ¢hiz.-mam. nasyk. — 1990, Ne 1 —
cc. 83-87.

Maunbmun I'. I'., HosukoBa C. ., Mermtok K. H., Cynounuuxuii B. JI., T'onosenunk U. B.
WNudopmarioHHbie CpeacTBa Uil aBTOMATU3AIUHN ACATEIbHOCTH KOHCTPYKTOpA-TEXHOJIOTA.
Mamemamuueckoe u npocpammuoe obecneuernue unmeepupogannvix CAIIP anekmponnvix u
anekmpomexanudeckux ycmpoticms. Co. nayu. mpyoog. — Tsepb, 1990. — cc. 51-58.
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49.

50.

S1.

52.

53.

54.

5.

56.

57.

Manbmnn I'. I'.,  Ananuu I'. B.,, T'onuapoBa C. A., Cynonuukwuii B. J. MonenupoBanue
(U3NKO-XUMUYECKUX CBOMCTB IIPOEKTUPYEMOro 00bekTa. Mamemamuueckoe u npocpammHoe
obecneuenue unmezpuposannvix CAIIP 31eKmpoHHbIX U 21eKMPOMEXAHULECKUX YCIMPOUCMS.
C6. nayy. mpyoos. — Tepsb, 1990. — cc. 58-65.

Novikava S. 1., Ananich G. V., Miathuk K. N., Galavenchik I. V., Gancharova S. A.,
Manshin G. G., Suponitsky W. L. The Structure and the Dynamics of Information in Design
Systems. Proceedings of the 7" International Conference on Engineering Design. — ICED'90,
August 28-30, 1990. Dubrovnik, Croatia, Yugoslavia. Ed.: Vladimir Hubka and Aurel
Kostelic. —Zuerich (Swiss): WDK Heurista, 1990. - Vol 2. —pp. 946-953. [ISBN 3 -
85693-023-x]

Novikava S., Miatluk K., Ananich G., Mazanik L., Gancharova S., Galavenchik I.,
Suponitsky W. The Theoretical Model and the Application of Aed-processor. The
International Symposium on Neural Networks and Neural Computing. — NEURONET'90),
Prague, Czechoslovakia, Sept. 10-14, 1990. — Prague: Czechosl. Acad. Sei. 1990.
pp. 259-261.

0. IlepanpykaBana ¥: Theoretical aspects of neurocomputing : selected papers from the
Symposium on Neural Networks and Neurocomputing. - NEURONET '90, Prague,
Czechoslovakia, September 10-14, 1990. Ed.: M. Novak and E. Pelikan. — Singapore,
Teaneck, N.J.: World Scientific, 1991. [ISBN: 981020549X, 9789810205492. OCLC
Number: 300315375, 717238306, 24156037]

HoBukosa C. ., Amnanuul'. B., Mermok K. H.,, Cynonuukuii B. JI. MogaenupoBanue
(PU3HKO-XMMUYECKHX CBOWCTB DJIEMEHTHOW ©a3bl UIsi TMEPCIEKTUBHBIX peanu3aluil adi-
npoueccopa. Tes. II Bcecows. cosewy. "Quzuueckue O0CHOBbI NOCMPOEHUS YCMPOUCME
obpabomku ungopmayuu na monexynsapuom yposue", Mocxea, B/IHX CCP, 21-25 maa 1990
2. — Mocksa, maii 1990. Buomonexynapuwii xomnviomune. — Mocka, BHULIIB HIIO
«2nrect», 1990. — c. 13.

Hosuxkosa C. 1., Mermiok K. H., T'onuapoBa C. A., 'onosenuuk U. B., Cynonuukwuii B. JI.
Teopernueckass KOHCTpPYKLUS — aj[-IIpoLeccopa M €ro  JCHCTBYIOLIME  alapaTHO-
nporpaMMHble MakeTbl. 7Te3. [l Bcecows. coeew. "®usuueckue ocHO8bl noOCmMpoeHus.
yempoticme obpabomku uHgopmayuu Ha monexynsapwom ypogue", Mockea, B/[HX CCP,

21-25 maa 1990 2. — Mockea, mau 1990. Buomonexynapusiii komnvromune. — MOCKBa,
BHUIIIIB HIIO «2ntect», 1990. — c. 15.

Hosuxkosa C. U., Ananny I'. B. OTpakeHne akTHBHOCTH CHCTEM B HUH(POPMAIIMOHHON MOJETH
a3ga. Co. Tes. 0okn. u coobwy. Hayy. kong. "Oceoenue u KonyenmyanbHoe npoeKmuposaHue
unmennekmyanvuvix cucmem"”. Mockea, 21-27 anpens 1990. — Mocksa, 1990. — Y. 2. —
cc. 143-146.

Hogikara C. 1., I'anuapoBa C. A. Hexanvki 3a0au ma0opwli iepapXiuHblX MHO2AY3POVHEBbIX
cicmam. — Minck, 1990. — 30 c. (IIpanpoinm/ In-m moaxn. xivepnemwvixi AH BCCP; N21).

Manwpmmu I'. T, Hosuxkosa C. U., Mermok K. H. dopmanuzanus CTPYKTYPHO-
(YHKIIMOHATIBHOTO MOJAX0Ja K MPOEKTUpOoBaHUIO. — MuHcK, MH-T TexH. kubepHerukun AH
BCCP, 1989. — cc. 89-95.

Anannu I'. B., Memmok K. H., Konena B. B., Kosanes B. A. MojenupoBanue u
BH3yallU3alusi poCTa TIUIGHOK B  adJ-TIpoleccope. Bcecowsuas wKona-ceMuHap no
ouomonexkyniapHomy komnvtomunzy. — Mocksa, 1991. — c. 39

Metmok K. H., Hosukona C. U., Hosuk B. A., Anannu I'. B., I'onuapona C. A.,
Konena B. B., Kosanes B. A., Cynonunkuii B. JI. CorinacoBanue CTpPyKTypHOW JAMHAMUKH
CUCTEM pa3HbIX YpPOBHEH B ada-mpoueccope. Bcecorwosnas  wKona-cemunap no
ouomonexynsapuomy komnstomuney. — Mocksa, 1991. — c. 67
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58.

59.

60.

61.

62.

63.

64.

65.

66.

Hosuxona C. U., Metmok K. H., Hosuk B. A., ['onuaposa C. A., Komena B. B.,
KoBaner B. A.  CBsi3b 3a7a4  KOOpJAMHAIMU  COLMAIBHO-DKOJOTHYECKUX CHUCTEM H
OMOMOJIEKYJIIPHOTO KOMIBIOTHHTA. Bcecorwsnas wKoia-ceMunap no OuoMOneKyIsapHOM)
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