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SPOEKTUBHBIE AJITOPUTMBI JIEKOMIIO3UIIAY
JINMHEMHBIX HEOONPEIEJEHHBIX CUCTEM C
MATPUIEN UHIINIEHTHOCTU MYJIBTUTPA®A

Tnmamayk JI. A., Mansasko A. B.
Kadenpa KoMILIOTEDHBIX TEXHOJIOIHH 1 cHCTEM, Belopycekil rocy/1apCTBeHHEN YHHBEPCHTET
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Pacemampuearomea nedonpedenennbie cucmemst Aunelnns aizebpousecsut ypasnenuti (CTAY) 8 womopws wa-

p.ao"y C ypGGHeNU-JIMU CUCTTLEMDL, COCTRGBJIR?O[{{‘!LME SAOHCEHHYIO CEMESYH CMPYKTRYPY 6&0%”0*63020%&4’”}?{020 Sﬂda-,
codepocumnca obwad wacms. ITpu s3mom, Kaxcduil Gaox PLapesicennoll Yuemmu CUCTREMbL ASAREMCA MATHPUUET UH-
yudenmuoemu zpadie. Ha 0cHosanuy PEYALMAMOE U3 MEOPUL CAOHCHOCTIUY EWYUCAERUT U Meopemuro-2padosns

ce0iieme Mampuib unyudernmuocmu 2pada noaywers sPdermuennie Memodsl JEROMNOZULUL AUHETHBLT CUCITIEM.

BBEIEHME

Wecnenopanne MaTeMATHYECKOTO ANMapara
nns peineHus paspexenasx CJIAY ¢ ucmonnzo-
BAHWEM BBIYUC/IMTENBHBIX AATOPHTMOB Ha rpadax
ABIAETCH AKTVATLHON mpobiemoil. AxTyansHOCTh
obyca0BIeHa HeODXOAMMOCTRIO DeIIATE 3aJa4H pas-
PEKEHHOTO MATPHIHOTO H CETEBOr0 AHAIN3A DHOITbh-
1o pa3MepHOCTU Ha OCHOBE PA3JeIeHHd IIepeMeH-
HBEIX € HCHOJTB30BAHHEM TEXHOJOTHIl aJlrOpHTMUYIe-
cKoit Teopru rpados.

I. CHC:]‘EMA BABHCHBIX ﬁ[MKﬂOB B METOOAX

NOCTPOEHHA PEIIEHHM PA3PEXEHHEL

HEJOONPEAEIEHHBEIX CJIAY

PaccMoTpHM — KOHEYHYH) OPUEHTHPOBAHHYIO
cpa3Hy0 Myabrhucets S = (I,U) 6Ges nerems, rae
I — mHOxkecTBO y3710B. [ — MHOMKECTBO MYyJIbTH-
ayr, onpenenennbrx Ha [ X I, [T] < oo, |U] < oc.
ITyers A — MHOMKECTBO PA3IHYHBIX THIOB TOTO-
ka B MyaprEcerH S. |K| < oo. ObBozHauum ye-
pea Sk = (I ‘“.U‘“) — CBA3HYIO CE€Th, COOTBETCTBY-
oy THOy nortoka k € K, roe [ k ¢ I — mu0-
sxectBo y3mos, UF — muokecTBo nyr ceru S* s
noToka tuna k coorsercTeenno. Onpemernm caey-
romme muoxkecrsa: K(i): K(i) = {ke K :i e I*}
u K(i.j) = {ke K:(i,j)* € U*} — mnoxecrsa
THUNOB TOTOKA, TPAHCTIOPTHPYEMBIX Yepe3 KarK/Iblil
y3en i € I u xaxayio ayry (i,j) € [J coorsercreeH-
HO. Beeaem nopmuaoxectso Mymbruayr Ug € U ta-
Koe, uro ans nopmuaoxkecrsa Ko(4,j) € K(i,]) Bbi-
nosusiercs yenosue: |Ko(i, j)| > 1.

Ha BBE/IGHHOI MYJIBTHCETH DACCMOTPHM pas-
PEKEHHYIO HETOOIPEIEeNEHHYH) JTHMHEHHYID CHCTEMY
CJTEIYIONIErO BH/IA:

j : K § -
Ii_-;_ ""”‘_}E_

a¥ie* ke K, (1)

JEIT(UX) JEIT(U*)
18 —
Z Z Aifxfj =ap, p=1Lyg (2
(1.3)EU hEK(i.2)
| J— i) el 3
Z Tij = % (i,7) € Uy, (3)

keKoli.jg)

rae I7 (UX) = {jeI*: (i,5)* e U}, I7 (UF) =
={j € I* : (§,9)* € U*}; oF, )\i‘:f, cp, zij € R—ma-
PaMeTpBl CHCTEMDL; ' = (frf‘J (3, )F e Uk ke K) -
BEKTOD HEH3BECTHBIX.

B pabore [1] paccMaTpuBarorcd AlropuTMb!
M TeXHOJOTHH TIOCTPOEHHH DEIIeHU pasperken-
HBIX HEJ0ONPEISTCHHBIX CHCTEM JHHeHHbIX amred-
PAMYeCKHX VPAaBHEHHH s OAHOPOAHOTO IIOTOKA
B ceru S¥ m mx peayimsamms B cucreme Wolfram
Mathematica. B [1] raxwxe paspaborassi u mpu-
MEHEHBI CTPYKTYDBhI JaHHBIX sl NOCTpOeHus Ga-
3UCa NPOCTPAHCTBA PelleHHil OTHOPOJHOH CHCTe-
MBI, TIOPOAIEHHOH N3 cHeTeMbl (1) (XapaKTepucTi-
qeckue Bexroper {6% (7, p), (1.p)* € UM\UE}) zam
duxcuposannoro k € K. C yueroMm paspeskeHHO-
CTH MATPUIBL cucTeMbl (1) U TeopeTuKo-rpadoBbx
CBOICTB KOPHEBHIX JEPEBLEB YHCI0 ONepPAaliil airo-
pHTMa NOCTPOeHHA KasKJIOro sexTopa Dasuca mpo-
crpancrsa pemenwmit cocrasaser O(|I%|) B manxy-
ieM ciryyae,

Teopema 1 Cucmema noposrcieHHbr Tapaxmepu-
cmuueckuz eexmopos {6%(7.p). (1, p)* € UF\UE
basucnuiz yuraoe {C(7,p), (1,p) € UF\UE} omuno-
cumeasto 3adarHo20 NOKPHGaUe20 depesa U-ji 06
pasyem 6aszuc npocmpancmed yuwxios & cemu S*,
Apyzumu e1060MU, CUCTREME NOPOHCOEHHBLT TAPAK-
MEPUCTRUNECKUT BexMoOpos obpaszyem 6azuc npo-
cmpamncmen pewenuil odHopodnoli cucmembl, no-
posrcdennoti uz cucmemnt (1) daa durcupoeannozo
ke K [2,3].

Obosmasan  6F(C) —  xapaxTepucruteckmi
BEKTOP MpoM3BobHOrO uukia C B cern S* co cre-
OVIOIIAMH KOMITOHEHTAMH: 5$F(C ) =1, ecau (7, p)F
ABIAETCA TpaAMoil ayroit mukaa C, te. (1.p)F €
Ct C C; 8;,(C) = —1, ecau (7, p)* avnsiercss 06~
parnoit ayrott muxna C, te. (7,p)¥ € C~ C C;
51"0((3) =0, ecrmt (7, p)F ¢ C.

Teopema 2 [lyemv 3adana cucmema 6Ga3ucHus
yuxaos {C(7,p). (1,p) € UP\UE} omnocumeano
HEKOMOPO20 NOKPLEaouezo depeaad U{E cemu S
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u nyems C — npoussoavHudl yuka 6 cemu S¥,
k € K. Tozda zapaxmepucmuseckutl eexmop aro-
fozo yuxaa C umeem npedemasaenue:

>

(T.p)EUR\UK

B*(C) = 8,(C)a* (7. p).

‘Ha ocropanuu Teopem 1 — 2 U JeKOMMIOZHIIHOHHO-
1o mogxoaa [2, ¢. 15] cucrema ypasuennit (1) — (3)
npejacTapiena B Buae | K| HE3aBMCUMBIX PA3pPesKeH-
HBIX TIOJCHCTEM JIMHEHHbIX anrebpandeckux ypas-
HEHMI ¢ MaTpPHUUAME MHOHIEHTHOCTH Ipados Sk,
k € K u cucremsl 0b1ero Biuaa. JTo NO3BOIAET Ha-
XOIUTL PEIIeHUA PA3PerKeHHON HeI0ompe1e/IeHHOI
cacTeMbl © Marpuneit upmienTHoeTn rpada S* Ha
HALIEKAINUX CTPYKTYPAX JAHHBIX i [MPEeIcTaB-
TennA HA3UCHBIX HKIOB 663 HCHOIL30BAHUA 0Dpa-

MEHUST MATPHUIL
'EEHP
JIAY

PaccMoTpiM NpEMEp TOCTPOCHHT PEINeHudA
pazperkeHHoll Henoonpene/ieHHOl CHCTeMbl JIHHed-
HBIX AMTeDPAMYECKHX VPABHEHHN [N MYJIbTHCE-
T S, npejacraBneHHoll Ha pucyHke 1. Myabsrucers
npejcTaBNeHa B BuAe obbejuHeHnsi cereii SF
= (I*,U*), k € K = {1,2,3}, rae muoxecrso K
COCTOMT M3 TPEX THIIOB MOTOKA.

TTpwmn

II. EP TIOCTPOEHMS PE
PA3PEXKEHHO

HEAQOTIPEJEJEHHO

P

»
s TS

Puc. 1 - O6begusenne ceret §° = [I I 8 )
ke K={1,23}
Bribepem omnopy U%l, k € K. mynprHCETH

S = (I,U) mna cucremsr (1) |2, ¢. 10]. Bribpan-
HAA ONIOPa COCTOMT M3 MOKPHIBAIOIMX Aepesbes UL,
k € K. ChopMupyeMm MHOKECTBO IIMKIHYECKHX YT

{U‘“ CUMUE ke K}, [Uc| = q+ U,

U U = {(1.3)".(5.6)%.(6,2)*}, U =

={(2.3)}. CprKTypb‘I IPEJACTABIIAONINE 00beH-
HEHHE MHOMKECTB UT UUC, k € K, npencraBieHs
na pucynxe 2. Jyrn, sxonmuue B UK, k € K, 0106-
pPaxeHbl bonee HaCbINEeHHBIMW JJHHUAMHA, HTHEJIHYEe-
cxue ayru UL, k € K — Menee HACHIEHHBIME,

e Up =

Puc. 2 — Muoxkecrsa Uf | JUE s cereit %,
ke K ={1,2.3}

Ilo npasnnam, ykasantusim B {2, chopmupyenm

-1 -7 10
MarTpuny aerepmunanTos D = | -5 -1 0 |,
-1 0 0

det D = (. 3aTem BLIYMCIHM BEKTOP NPaBoil gacTu:

1 3 23 ¢
88 + a7 — a7 4 1.3
= 3 =
ﬁ — —hH - 33:75 == 2$7‘_1_ ) To = ;L‘%.ﬁ
6 == -'I:-}z‘lxl, 3
Ti2

B ciiygae HeBpIpOX aeHHON MarTpuimt [ ayro-
Boie OTOKK To = (2%, (7,p)% € UL,k € K) Bor-
YUCIAUM OJHOZHAYHO U3 CHCTeMBI 7o = D14,

C yuerom Dpa3peXkeHHOCTH MATPHILLI CHCTE-
Mel (1) m Teopernko-rpadoBBIX CBONCTB KOPHEBLIX
,J],e[}Fl:\beB [1] gucno onepamuit anropuTMa BHYHCTE-
st wf;, (i, ) € UF mponopuuosanbuo wnety sbi-
YHCAACMBIX ATEMEHTOB MHOMKECTRA U%l, Yk e K.

3AKIIOYEHUE

Pazpaboransl 3¢ pekTUBHBIE aJITOPATMBL JIe-
KOMIIO3WIHE JIHHEHHBIX CHCTEM, KOTOPBIE OCHO-
BaHLl HA DE3YILTATAX HCCIEIOBAHHA CTPYKTYD-
HBIX CBOMCTB (BOyHIAMEHTAIBHON CHCTEMBI IHKJIOB.
PaccmarpuBaercs npuMep pEHIeHUsT PaspesKeHHON
HEJOOIPEASTCHHON cHeTeMbl JTHHeHHBIX anrebpan-
HECKMX YDABHEHMI I MYJbTHCETH, COCTOSnIEH 13
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