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Ko bunmenTamMn

A.U. Mamonros (HIIY «M9U», Mocksa)

PaccmarpuBaercs cucrema JIMHEHHBIX TOJJMHOMOB C IIEJIBIMU KO-
durmentamu. Ipemmaraercss cxema 3p@HEKTUBHOIO BBIYUCICHUS ITON
cucrembl. CxeMa BBIYHUCICHWI MMO3BOJISET YCTPAHUTH H30BITOYHOCTD
[IpeJICTABICHNsT UCXO/IHBIX JAHHBIX, & TAKYKE YIPOCTUTH BBIYHCJICHUS
YCTPaHEHUEM MHOI'OKPATHOCTH BBIUMC/IEHUI OJIHUX U TEX K€ 3HAYEeHUH
npu TO# ke (PYHKIMOHAJBHOCTH, YTO W 0€3 WCIIOJIb30BAHUS CXEMBbI.
IIpuBomuTCst mpUMeEp MPUMEHEHUsT TIPEIaraeMoil CXeMbl BBITUC/ICHAN.

KurouyeBbie ciioBa: IMHEHHBI TOJNHOM, CJIOKHOCTD BEIYUCJICHHUIA,
KJtaccuuKaIus.

BBeaenne

JlaHHast cTaThs IIOCBSIIEHA BBIYMCICHUIO 3HAYCHWN CHCTEM JIMHEHHBIX I10-
JIMTHOMOB C TIeJBIMI KO3 uIimeHTaMu. B Heit MpUBOANTCS OCHOBAHHAsT Ha,
[IPUMEHEHHUH CYHePIo3uImii cxeMa 3P (MEKTUBHOIO BBIUUCICHHUS] U XPAHEHUSI
TaKUX CHCTeM. Takzke pacCMaTpPHBAIOTCS IIPUMEPBI IIPHMEHEHUST 9TOH CXeMBbI
IPU KJIACCH(DUKAIINY JIAHHbIX.

CiielyeT OTMETUTH, ITO METO/IbI OPTaHU3AINH BBIIHCIEHNIT 3HATEHHIT 110-
JIMHOMOB, & TaK?Ke MeTO/IbI yJI00HOIO JIJIsl TAKMX BBIYUC/IEHU [1PE/ICTaBIICHUSI
3HAHMUIT, AKTUBHO Pa3BUBAIOTCs. B KadecTBe NprMepa MOXKHO IIPUBECTH Pabo-
TBI 110 CXEMaM BBIUNCJICHUH BEIECTBEHHBIX moJanHOMOB. . I'. Besara nokasasn
HEBO3MOYKHOCTD IIOCTPOCHHSI CXEMbI TPEOYIOIIEH OIpe/IeJIeHHOTO YUCIa Olle-
panwuii [1]. B. E. ITan nocrpomt cxembr 6im3kue K ontuMasabHbIM [2]. Pacemar-
PUBAIOTCS BBIYUCJCHHUST HA PABHOMEDHBIX CETKAX, HO3BOJISIOIINE HOJIYIUTh
JIyIIre OleHKH [3]. 3HAUNTEeIbHO KOIMIeCTBO paboT 110 OLPeIeIsIoNieil CKo-
POCTB BBIUUCJIEHUS! CII0KHOCTH OJMHOMUAIBHBIX [IPeJICTaBIeHnIl k-3HauHBIX
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byHKIMIT [4, 5]. [Tpu opranm3aruy BEIYUCIEHN U [IPEICTABICHUN 3HAHWI Ta-
CTO BO3HUKAIOT PA3JIMYIHBIC aJIFOPUTMbI BbIJeJIeHUsT 0bmux modopmyit [6].
IIpeacrasiienus MOJUHOMOB C TEJIBIMUA KOIMDDUIMEHTAME PACCMaTPUBAIOT-
cs1, Hanpumep, B |7, 8. EcTb u uccieoBanusi 0 npecTaBiIeHIn ¢ TIOMOIIBIO
JIMHENHBIX U HEJIMHEWHBIX IIOJIMHOMOB HEMPOHHBIX CETEN — MOILYJAsIPHBIX KOH-
CTPYKIIHii, KOTOpPbIE UCIOJB3YIOTCs pu Kiaccudukarmm |9, 10].

ITocTranoBKa 3a1a91

ﬂaHa CHCTEeMa, JIMHENHBIX HOJUHOMOB:

n
Pi(x1,...,2y) = ap1 + g a1,
i=1

n
Pm(l‘la---al'n) = agm + E AimTq,
=1

7€ a;j — IieJIble YHCIIa.
Ilpu srom |a;j| < A, rae A — HEKOTOPOE IOJIOKHUTEJILHOE IIEJI0e TUCIIO.
Tpe6yeTCH MHOT'OKPaTHO BBIYUCJIATDH 3Ty CI/ICTeMy IIOJIMHOMOB IIpU pa3-
JIMYHBIX 3HAYCHUSAX (X1, ..., Tp).

IIpennaraercsa ciaexyromniasa cxema BbIcjeHuit. 1. Beraucisiorces Bce
YMHOXKeHUsI a;;7;. [Ipu aTOM, IIpotie1ypa BbIMUC/ICHNI OPraHU30BbIBACTCH Ta-
KHM 00pa30M, UTO €CJIH IIPH HEKOTOPBIX ji, j2 BBIIOIHACTCA Gjj; = Qjjy, TO
Ajj, Tj = Qjj, T3 JOJKHO BBIUUC/IATBLCS TOJLKO OJMH Pas.

2. BBINOJTHAIOTCS BCE CJIOXKEHUS.

[Ipu Takoit cxeme BBIUMCIEHNI HA IIEPBOM 3Talle IMPOU3BOINTCS He HoJiee
2An ymMHOXKeHHII, TaK KaK YNC/IO0 PA3IUIHBIX KO3(D@UIMEHTOB a;; He Gosee
2A. Ha BTOpoM 3Talle HPOU3BOIUTCH MM CJIOXKEHUHA.

CiieryeT OTMETUTD, YTO OIEHKA YMCJIa YMHOYXKEHUI He 3aBUCHUT OT KOJIM-
YecTBa MOJMHOMOB, 9TO JAE€T BO3MOYKHOCTD IMOJIYIUTDH CYITEeCTBEHHBIN BBIUT-
PBIII [IPpH GOJIBIIOM YHCIe TOJTHHOMOB. [I0CKOIBKY P TPaIUIIMOHHON CXeMe
[IPOBOJIUTCST M7, YMHOXKEHUIA, a He 2An, Kak B yHKTax 1,2 mperaraeMoii Ha-
MU CXEMBbI.

Hanpraeitnias ontumu3anus. [lycTh y IByX NOJMHOMOB €CTh COBIAJIA-
[oIas 4acTh, TO €CTh NPH HEKOTOPbIX j1, jo € {l,...,m} u HeKOTOpBIX
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i1,...,0 € {1,...,n} BBIIOJHSIOTCS PABEHCTBA Qi j; = Qi jo,--- Ginjy
j,, j,- ObozHATIM

k
P(zy,...,zp) = Zaitxit,
t=1

R (z1,...,xy) = Py, (z1,...,2y) — P(z1,...,2y),
Ri,(z1,...,2n) = Piy(z1,...,2n) — P(z1,...,2y).

Cuenyer ormeruts, aro Ry, (z1,...,2,) u Ry, (x1,...,T,) — 100 OCTPOE-
HUIO JINHEIHBIE II0JIMHOMBI, TOIIA

P (x1,...,zn) = Riy(z1, ..., xpn) + P(z1,...,20),

P, (x1,...,xn) = Riy(z1, ..., xn) + P(x1,...,20).
[pemyiaraercst cHaYaIa BHIYUCIATH C MOMOIIBIO cyioxkenuit P(xy,...,z,), a
sareM Ry, (z1,...,%n), Riy(z1,...,2n) u P (x1,...,2y), Piy(z1,...,2,). B

9TOM CJIydae 00beM BBITUCICHUN COKPAIIASTCS HA KOJUIECTBO IMEPEMEHHBIX
B nosmHoMe P, ro ectb Ha (k — 1).

ITo mamemy MHEHWIO, BMECTO XpaHEHHsI B 0a3e MAHHBIX BCeX KO3 du-
[IMEHTOB TMOJINHOMOB P, Pjo, panmonaabHee XpaHUTh NHGMOPMAIUIO TOJIBKO
O TOM, 4TO HOJUHOMBI Pj1, Pjo €cTh CyMMBI APYI'HMX IIOJHHOMOB, & TaKKe
ko3 dunnents! nosmuomos P, R; , R;,. CyliecTBeHHOIO yMeHBIIEHUsI KO-
JIMYECTBa, CJIOYKEHUI M SKOHOMMH IaMATH B 0a3e JAHHBIX MOYKHO JIOCTHYb,
€CJIM Yy MHOTUX TIOJJMHOMOB €CTh COBII&JIAIOIINE JaCTH.

ITouck coBIaIAIOMMUX YaCTel MOXKHO BBIIIOJIHATD:

1) ¢ momoIIBIo TEPEOOPHBIX AITOPUTMOB,

2) UCIIOJIB3YydA IpeaBapUuTeJbHbIC 3HaHWUA, IIPpUINCAIINEC U3 HpaKTH‘IeCKOfI
3a/1a491 O BOBHUKHOBEHUU CHUCTEMblI U IJIAaHUPYEMbIX COBIIQJCHUAX B
KOHKPETHBIX IIOJIMHOMAaX,

3) ¢ HOMOIIBIO MPUOJINKEHHBIX METOJIOB.

B TpeThbEeM CjIy4dae 3a/iav1y IIOHNCKa ITOBTOPAIOIIUXCHA gacTeil B HOJIUHOMaX
MOZKHO CBOAUTDH K 3a/Jade KjlacTepu3allil BEKTOPOB, MCIIOJB30BAaTb METPU-
Ky XemmuHra, — IPOIEHT COBIIa/alOIIUX IJIEMEHTOB B IIOJIMHOMAX. BOO6HJ,€‘,
3a/[a49a NOJIyIeHnusdA OJHUX ITOJIMHOMOB U3 JIPDYT'UX JIOBOJIBHO TA2KeJ1ad [7]
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IIpumepbl npuMeHeHUS

IIpenmoxkennasi cxeMa BBIYUCJIEHUI MOXKET NPUMEHSITHCH, HAIPUMED, MpPU
KJIacCU(UKAIINY JAHHBIX, & UMEHHO, IPU KJIACCU(PUKAIINE TEKCTOB U n300pa-
xennit. [Ipu kiaccudukamum 9acTo UCIOIb3YIOTCS JIMHEHHBIE TOJTMHOMBI C
BellleCTBeHHBIMU Ko durmenTamu. B HEKOTOPBIX CiIydasX MOXKHO IepeiiTu
K T[CJIBIM.

IIpumep. Ilycts umerorcst n3obpazkeHusi, cojepxKainue neiizaxku 6e3 mpo-
MBIIIJIEHHBIX OOBEKTOB (IPUPO/HbIE M300parKeHusi), U300paKeHus, Colep-
JKallie TPOMBIIIIEHHbIE OOBEKTHI (IPOMBIIICHHBIE U300parKeHnsl), a TaK-
JKe M300parKeHusl, CoJleprKalye JIOPOKHbIE 3HAKK (MOJKJIACC POMBIIILIEH-
HBIX n300pazkenuii). [JomycTuM, 910 ecTh HEKOTOpas 06ydalomias BEIOOPKA.
[Tpu oOyveHUN MOTYIEHBI CIEAYIONINE PE3YIBTATHI:

o Jlunuu Berperwiuck B 0,5 m300pakeHuil, He OTHOCATIINXCS K ITPOMBIIII-
JIEHHBIM;

e Vbl Berpetwiuchk B 0,01 nzobpazkeHuii, He OTHOCSIIUXCST K TTPOMBIIII-
JIEHHBIM;

e Tpeyrospuuku Bcrperwinch B 0,01 uzobpakeHuil, He OTHOCSIIUXCA K
IIPOMBITLJIEHHBIM;

o Jlunuu Bcrpermwinch B 0,75 n300pakeHuit, He OTHOCSIIUXCHA K JIOPOXK-
HBIM 3HAKaM;

e Vrunl Berperuinch B 0,01 n306parkeHnii, He OTHOCAIIINXCS K JTOPOXKHBIM
3HaKaM;

o Tpeyrompuuku Berperunauch B 0,01 m300parkenuii, He OTHOCIIIUXCI K
JOPOXKHBIM 3HAKaM.

[Tonydyennble BEPOSITHOCTUA HUCIHOJB3YIOTCA HpU padbore OaliecOBCKOTO
KJIacCupUKaTOpPa, MPU ITOM BEKTODP KOI(PDUIMEHTOB OyIyT UMETb CJEIY-
IO BUT:

(0,5;0,01;0,01), (0,75;0,01;0,01).

Hastee paccMoTpum JorapudMbl
In0,5 = —0.693,In0,01 = —4,605,1n0, 75 = —0, 288.

B pesynbrare okpyriienus mojydaeM BeKTOpa KOI(MOUIMEHTOB MOJIITHO-
moB (1;5;5), (0;5;5) u moarmHOMBI

fi(z1, 22, x3) = x1 + bxa + b3, fo(x1, 22, 23) = by + das.
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YV 0603HATEHHBIX TTOJTUHOMOB COBIAIAIOT KOI(PMDUIIMEHTHI IIPU HEKOTOPBIX
[IEPEMEHHBIX, IOTOMY BBEJIEM ITOJMHOMBI CJIEIYIONIEro BUIA!

S(xay) =T +Y, f12($7y) =5z + 5y7f11(x) = x>f22(x) = 07

TOT1a

Ji(z1, 22, x3) = s(f11(x1), fia(x2, 23)),
fa(@1, 22, 23) = s(foz(21), fr2(w2, 23)).

Jns xpanenus kKo3hOUIUEHTOB MOJUHOMOB f11, fi2, foo B mamsaru DBM
HY2KHO HCIIOJIb30BaThb Y€TBIPE COBOKYITHOCTU AYECK IMaMATHU, a JJId XpaHe-
HUAA KO3(DPUIMEHTOB 0aileCOBCKOI0 KJiacCH(pUKATOpa — IIECTh COBOKYIIHO-
cTell sTIeeK, TaKUM 0Opa30M UCIIOJIb3YyeTCsl MeHbIe naMaTu DBM.

3ameuyanue npo KJjaccudukamuo TeKcToB. [Ipu kiaccudukammn
TEKCTOB O6BI‘{HO Tpe6yeTC5{ Y3HaThb KOJIMYECTBO KJIIOYEBBIX CJIOB, BCTpeYa-
eMbIX B UCCJIEJlyeMbIX TeKcTaX. [Ipu 3ToM BO3HUKAET 3a/iada MOUCKA MaCCH-
Ba CJIOB B TEKCTe, KOTOpas 3PEKTUBHO PEINAeTCsi ¢ MOMOIIBI0 aJrOPUTMA
Axo — Kopacuk. Ha crenyromem srame, st 3¢pdpeKTUBHBIX BBIMHCJIEHUN
JIMTHEWHBIX CYMM MOYKHO HCIIOJIB30BaTh CXEMbl BBIYHCJIEHUN, [IPUBE/ICHHBIE B
JIAHHOU CTaThe.

IIpeumymniecTBa

WTak, ucrnonb3oBanne IPUBEJIEHHON BBITIE CXEMbBI, IO3BOJISIET YCTPAHUTD U3~
OBITOYHOCTD IIPEJICTABICHUS UCXOIHDBIX JAHHBIX, & TAKYKE YIPOCTUTH BBITUC-
JIEHUS yCTPaHEHNEM MHOTOKPATHOCTY BBIYUCJICHIHN OTHAX U TeX K& 3HAUCHUN
npu TOM Ke PYHKIMOHAIBHOCTH, UYTO U O€3 MCIIOJIL30BAHUS CXEMbI.

Pa6ora Beinosnnena npu gunancoBoii mojyiep:kke PODI (rpant 14-01-
00671a).
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