O pacmupeHn BO3MOXKHOCTEM
KOHCTPYKIINN ILJIATOBUAHBIX 1M-YyCTONYNBBIX
OyJsieBbIX PYyHKINII

E.B. Xunko (MI'V umenu M. B. Jlomonocosa, Mocksa)

IIpeacTaBiienbl HOBbIE BO3MOYKHOCTH HCIOJIb30BAHMS IIOCTPOCHHOM
panee B [6] obecrieumBaroeil pocT yCTONIMBOCTH PEKYPCUBHON KOH-
CTPYKIUH ILIATOBUIHBIX OyJIeBLIX (YHKIUII ¢ IMAroM YHCIa Hepe-
MEHHBIX 3 C HepeceKaloNUMUCS HOCUTE/ISMU CIIEKTPa IIOPOKIAIOIINX
dyHKIMH, TPUBEIEH HOBBIA IPUMEP HAYAJILHBIX (DYHKITHIA.

KuroueBbie ciioBa: Oy/ieBbl (DYHKIMK, KOPPEJSIIUOHHAS UMMYH-
HOCTb, YCTOMYNBOCTD, IJIATOBUTHOCTD, PEKYPCUBHBIE KOHCTPYKIIUH.

Bornpoc KoppesrsanuoHHol UMMYHHOCTH M YCTONYMBOCTH OyJIeBBIX (DYHK-
Uit uMeeT GOJIBIIoe KPUMITOTpahuIeckoe 3HAYEHNE U PETYISPHO TMOJAHUMA-
ercss B paborax MHOrux aBropos. Hampuwmep, B [1] 3arparusaercs npo6ie-
Ma YCTOWIHUBOCTH (DYHKITHI MPU MAKCUMAJIbHBIX 3HAUCHUSIX HEJIMHENHOCTH,
a B pabore |2| mocTpoeHbl coOTBETCTBYIOIME KOHCTPYKIWK (yHKIwmil. B [3]
10. B. TapaHHIKOBBIM TIOCTPOEHBI PEKYPCUBHBIE KOHCTPYKITUH YCTONIMBBIX
OyseBbIX (PYHKIUIT C BBICOKOU HEJIMHEIHOCTBIO, IJle Ha KaXKOM Ilare peKyp-
cum OOABIISETCS Mapa KBA3WINHEWHBIX MepEeMeHHbIX. K OTHOCHTENTBHO CXO-
xkeil Teme B 4] Takxke obpamaics K. B. Baxapos, ucciemosasiimii pekypcus-
HbIe KOHCTPYKIINK OeHT-PYHKITUH, KOTOPbIE MOYKHO CIUTATH IOIMHOKECTBOM
MJIATOBUIHBIX, C TIIATOM YHC/Ia TIEPEMEHHBIX 2.

B GosbiuHCTBE U3 MOCTPOEHHBIX paHee KOHCTPYKIMHI ITOPOXKIAIoNne
dbyHKIMH 06J1aIAI0T HEellepeceKaIMUMICs HoCUTeIsiMu ciiekTpa. B [5] aBro-
pPOM ObLIa TTOCTPOEHA PEKYPCUBHAS KOHCTPYKITUS IJIATOBUIHBIX YCTONINBBIX
6ys1eBBIX (DYHKIMI ¢ TpUMEPAMU HAYATLHBIX (DYHKIIHIA, T7e MOIITHOCTD TTepe-
CeUeHUs] HOCUTEJIEH CIIeKTPa BCeX YeThIPEX (DYHKIMI paBHA YeTBEPTU MOIII-
HOCTU HOCHUTEJISA CIIEKTpa Kaxk 10l pyHKImu. B HacTosimeit pabore mpuBoInT-
csl paciiupeHne JJAHHON KOHCTPYKITUH; TOKA3BIBAETCSI, UTO KPOME COOTHOIIIe-
uust 1 K 4 mocTpoerHast B [5] KOHCTPYKIHsI JOMYCKAET UCIIO0JIb30BaAHNE HAYA b
HBIX (DYHKIUH ¢ APYTUMU COOTHOIIEHUSIMU MOIITHOCTH HOCUTENEH CIIEKTPOB
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Bcex 4 mopoxkgaonux (GpyHKIUN 1 HOCUTE/IsI CIIEKTPa KaXK10il pyHKINU, a
TaKKe MPUBOIUTCS CChLIKA HA IPUMEP JPYTrUX HAYAJbHBIX (DYHKIUNE C CO-
OTHOIIIEHNEM O K 8, MOKa3bIBAIOIIUil, YTO CYIIECTBYIOT JIpDyI'Me HadaJbHbIE
GYHKIUN ¢ APYTUMU COOTHOIIEHUSIMU MOIIHOCTUA HOCHUTEJEH CIIEKTPOB BCEX
4 nopoxgaonux QYHKIUH 1 HOCUTEIS CHEKTPa KaXKJI0H (DyHKITHH.

OcHoBHBI€ oImpeiesieHus 1 (PaKThI

[IpuBeném HeoOXOMUMBIE OIIPEIE/IEHIST M OCHOBHBIE (PAKTHI O OyJIeBbIX (DYyHK-
[UsIX B COOTBETCTBUH C [2].

O6o3HaMM 32 V,, MHOXKECTBO JBONYIHBIX BEKTOPOB JJIMHEI 1. PaccMoTpum
oyneBy pyuknuoo f: V, — Fb; MHOXKECTBO BCeX TaKuX (PYHKIINN 0003HATUM
B,,. CkanspHbIM IpOU3BEIEHUEM IBYX JBOMYIHBIX HAOOPOB a,b € V,, Ha3b-

BAETCsl CyMMa 10 MOJIYJIIO 2 WX IIOKOMIIOHEHTHBIX IpousBejenuit: (a,b) =
n

P a; - b;. s kaxgoro nsoudnoro nabopa u € V,, oupegensiercs koaddu-
i=1
UeHT YOoJIIa:

Wi(u) = > (_1)f(z)+<:r,u>_

Bec nabopa u € V,, — ducio exauHun B HEM; obo3Hauaercs wt(u). Bec
Pyrnkyuu f € By, (obosunauenue wt(f)) — kommuecTBo HAGOPOB u € V,,, Juist
koropbix f(u) = 1. @yukuus f € B, Ha3bIBAETCH YPaBHOGEWEHHOU, eCIn
wt(f) =271

Bynesa dyuknus f € B, HazblBaeTCs naamosudrot (¢ aMmmTyaoi 2¢),
ecin We(u) € {0, £2°} muist Becex u € Vy, rie ¢ € N.

Oyuxnus f € B, Ha3bIBACTCI KOPPEAAUUOHHO-UMMYHHOT NOPAOKe M,
1 <m < n, ecom wt(f') = wt(f)/2™ s moboit noadyukiuu f or n —m
[IepEMEHHBIX, TO €CTh eCJIU 3HadeHue [ COBOKYIHOCTH JIFOOBIX €€ m Tepe-
MEHHBIX crarucTudecku HesasucuMbl. Obosnadenue: f € Cl(m). Oyukuus f
Has3bIBaeTCst m-yemotuusot, eciim f € CI(m) u f ypaBHOBeleHa.

Hocurens cnexrpa dyuknun f — muoxkecrso {u € V,, : Wy(u) # 0}.

N3 onpenenennst koadduimenToB YoJia BAIHO, 9TO JJisd 000 Oysre-
BOi (DyHKIMHU f, HOCHTE/Ib CIIEKTPA e¢ OTPHIAHHS [ COBHAJIACT C HOCHTE/ICM
crexrpa gynxuun f, Wy(u) = Wy(u) nus seex u € V.

PasenctBo IlapceBansa. /s moboti 6yaesoti pynxuyuu f om n nepemen-
HOLL UMEEM MECTNO PABEHCMEO

D Wi (u) =4, (1)

u€Vn
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ITocTanoBka 3amadn

B obmiem Buge 3amady HCCAEHOBAHUS MOXKHO CPOPMYJIUPOBATL TaK: IIyCTh
umerores b, b € N, 11aToBUIHBIX M-yCTONYIUBLIX OyIeBbIX (DYHKIUN OT N TIe-
peMenHbIX fi(x1,T2,...,2,),1 € {1,...,b}, cCPEIM KOTOPBLIX, BO3MOYKHO, €CTh
COBITIAJIAIONINE C TOYHOCTBIO /IO B3SITUS OTPUIIAHU; T00ABUM TPU II€PEMeH-
HBIE Tpt1, Tnt2 U Tpig. HoBble DyHKIUN OT n + 3 IepEMEHHBIX 0003HAYUM

Joa3(®1, T2, .0, Tny Tng1, Tng2, Tnys), s =1,...,8.
Bynem paccmarpusars ciaydait b = 8. Beeném oboznavenue
i _
_ fna Osj = 17
Osj9si = \ 727
no JSj = _17
rae s = 1,...,8. 31ech 0 BEIIOIHACT POJIb HHIUKATOPa: BRIOUpaeTcs PyHK-

U WIN €€ OTPUTIAHUE.
CxeMaTUIHO CBsI3b MEXKIY (DYHKIUSIMUA OT 7 M 1. + 3 IepPEeMEHHBIX MBI
MOYKEM 3aIllCaTh TaK:

(f5+3 = 0s19s1 |032952 |0'53983‘0's4gs4 |Us5955 |056956‘0—s7gs7|088958)~

[Iycts a € V,. CoorHorieans K03 PUIIMEHTOB YOJIIIa HOBBIX U CTAPBIX
GYHKINH MOYXKHO KPATKO 3aIIUCATH B MATPUIHOM BUJIE CJICIYIOMIIM 00Pa30M:

(Wys , (u000), ..., W (u111))T =
= Ms - (Wgsl (’U,), Wng (u)7 ER) Wgss (u))T7

e M3 — marpuna Anamapa— CuiibBecTpa opsijika 8.

Crpoku marpuiibl M3 u HaOOPHI TEPEMEHHBIX a € V,, OyieM HyMepoBaTh
c 1.

IIpesncrapisger uaTEpEC MOA00P COOTHONIEHUN HHIUKATOPOB 0; 1 IIOPOXK-
marorux GyHKIuit f, 9T06bI TOCTpoeHne HOBBIX (DYHKIHIT OT 1+ 3 TepemMen-
HBIX C YJIOBJIETBOPSIJIO CJIEAYIOMUM TpeboBaHUsAM (paccMaTpuBaeM Cirydaii
b=2_8):

(a) coxpaHeHue CBOICTBA IJIATOBHIHOCTH;

(6) obecrieuenne pocTa yCTORIMBOCTH;

(B) BOBMOXKHOCTH PEKYPCUBHOI'O BOCIPOU3BE/ICHUST KOHCTPYKIIUH.

KoncTpykiiust

O6o3naunm gepes U, mepecetdeHne HOCUTENEH CIEKTPOB BCeX b MOPOKIATO-
n
mux byukuuit f, i=1,...,b. B |5] aBropom 6blia mocTpoeHa KOHCTPYKIUST
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¢ IpUMepaMK Havda bHBIX (DYHKIMH JJIs CIydasi, KOIJa BOCEMb MOPOKIAI0-
mmx GyHKIU pasbuBaloTCs Ha YeThIpe Mapbl COBHAIAIONINX C TOYHOCTHIO
JIO OTPHUIAHUsT (DYHKIHIA, yI0BJIETBOPSIIONIAs IIPUBEIEHHBIM BbIllle TPeOOBa-
ausM (a)—(B), Tyie opozk naromue GyHKIan fi(r1, T2, ..., T,), 1 € {1,...,b},
YJOBJIETBOPSIOT CJIEYIONIAM CBOHCTBAM:

(K1) xaxplii gonunbiii Habop u € V), COJEPKUTCsI B HOCUTEJIE CIIEKTPA B
TOYHOCTH HYJIsI, IBYX WA BCEX UETBIPEX (DYHKITMIL;

(K2) momHOCTH BCEBO3MOXKHBIX IOINAPHBIX II€peceveHnii HocuTeseil Crek-
TPOB MopoKjaomux GyHKmit fi i = 1,...,4, cOBIAJAIOT, a MOII-
HOCTh TIE€pPEecevYeHusi HOCUTE el CIIeKTPOB Bcex UeThIpéx dyukimit U,
paBHA YETBEPTU MOIIHOCTU HOCUTEJISI CIIEKTPA KaXKI0i (PYHKIINY;

(K3) mnst kakmoro mabopa u € V,,, comep:Kalerocsi B HOCHTEJIE CIIEKTPa
Bcex 4eThIpéx dbynkuuit f., i = 1,...,4, koaddunuenrs Yosma Tpéx
GyHKIUI OIHOrO 3HAKA, & IeTBEPTOH — JAPYroro 3HAKA.

O4YeHb eCTECTBEHHO TIOCTABUTHL BOIIPOC, €MHCTBEHHO JIM COOTHOIIEHnE |
K 4 u3 kpurepusi (K2)? Ha s10T BOpoc nomoraer oTBeTUTH TeOpeMa.

Teopema 1. FEcau ommuowenue mownocmu U, U MOWHOCTNU HOCUMEAS
cnexmpa kastcdoti nopostcdaroweti yrwyuu f.i = 1,4 pasro a ® b, mo om-
nowenue mowpocmu Upts U MOUWHOCTU HOCUMEAR CREKMPA KadtcAOT no-
pootcdaroweti PyHKuUY f,i+3,i = 1,4 maxoice pasro a % b.

Hoxka3zareabcrBo. 13 (2) cienyer, uro 3nauenue koddhunuenra Yosra HO-
BOI (byHKIUU Wf£+3(uun+1un+2un+3) OJTHO3HAYHO OIIPeJIesisIeTCs] 3HAUEHU-
amu Koapdurmenros Yomma Wi (u),i =1,...,4 nopoxaronmx dyHKIH
Ha Habope a. 113 nokaszanHoro B [5] caemyer, aro

a) Henymnesbre koaddurmenTsr Yosa y HOBbIX (DYHKIUI MOIYT OBITH
TOJILKO Ha Habopax ¢ 4éTHbIMU HOMepamu ([5], memma 1).

6) Eciu Wy (u) # 0, = 1,4,u € Uy, To, kKak caeayer u3 ([5], msemmbr 2,
3), ths (u001) x Wf:-tﬁ(uOll) X WfTiL+3(U101) X Wfrib+3(u111) #0,i=1,4,
To ectb ecqn u € Uy, o {w001,u011, 4101, w111} C Upqs.

B) Hukakue gpyrue nabopst oT n + 3 nepemeHHBIX He BXOAAT B Up 13 ([5],
Jaemma 4).

Taxum 0bpasoM, I KaxKI0ro Habopa u € V,,, JeXKalero B nepecedeHnn
HOCHTEJIel CIIeKTPOB Beex 4 nopoxkaatormux dbyukimit 2, i = 1,4, cymecTsy-
€T POBHO 4 COOTBETCTBYIOIINX €My HEHYJIEBBIX KO3 duimeHTa Yoa y Kax-
moit Howoit yukuuu f 5,5 = 1,4, To ectb eciu | U, |= a, 1o | Uyy3 |= 4a.

U3 pasencrsa Ilapcesass (1) ciemyer, 9T0 MOIIHOCTH HOCHTEJIS CIIEKTPA
KazK 1011 HOBOI bynkImy f} 4,4 = 1,4, B 4 pasa GoJIbIle MOIHOCTH HOCUTEISE
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CIeKTPa KazKJoit U3 mopoxKaaromux f), 3,4 = 1,4, To ecTh ec/ii MOIHOCTD
crekTpa fp,4 = 1,4 pasHa b, ToO MOITHOCTD ClIeKTpa f;, 3,5 = 1,4 pasHa 4b.

To ecTb oTHOIIEHNE % = % COXpPaHAETCH. TeopeMa JOKa3aHa.

Taxum 06pa3oM, MOT'YT CYIIECTBOBATH cepur PYHKITUN C JIFOOBIME COOTHO-
MIEHUSIME MEXKJIY MOIITHOCTBIO U, ¥ MOIIHOCTBIO CIHEKTPa KaXKI0i (DyHKIIAN
B 3aBHCHMOCTH OT HAYAJIBHBIX yCa0Buii, n cBoiicTBo (K2) MoxHO mepemnucars
CJIEIYIOIINM OOPa30M:

(K2) momaocTn BCEBO3MOXKHBIX IOMNAPHBIX IEPECEYEHUT HOCHTEJEH CIeK-
TpoB TopoxKatommx bynkmuit fio i = 1,...,4, coBmajaoT, a coom-
HOWEHUE MOULHOCTIU NEPECEUEHUS HOCUMELT CNEKMPOE BCET YEMbl-
péx dynwuyuts fii = 1,4, u mownocmu nocumens cnexmpa xastcdot
PYHKUUU NOCTNOAHHO HA KAHCIOM Waze.

B kadecrTBe IpuMepa CyIIECTBOBAHMSI JIPYIUX COOTHOIIEHUH (B JIOIOJI-
HeHMe K IOJIyuYeHHOMY B [5| coorHomenuioo 1 K 4) MOXKHO HPUBECTH Y€ThI-
pe l-ycroitunBbie DYHKIUE OT 5 HEpEeMEHHbIX, TOCTPOEHHBIE aBTOPOM B [6]),
yaossierBopsitorue HoBbIM Kpurepusim (K1)—(K3), st KOTOpbIX MOIIHOCTH
TepeceveHns HOCHTeNeH CIeKTPOB BeeX IeThIpéx dbymkmuit 2, i = 1,...,4,
paBHA HATH BOCBMbBIM MOIIHOCTH HOCHTEJIsI CIIEKTPA KayK oM (DyHKIIUH.
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