I'ereTmueckmii AJIT'OPUTM CHHTE3A
ANCKPETHBIX YIIPAaBJ/IAIOININX CHUCTEM

aHa 6aze 11JIM

A. C. Kazumupos, C. FO. Peiimepon
(pkyTckuit rocyiapCTBeHHbI yHUBEPCUTET )

PaccmarpuBaeTcst ajJropuT™M CHHTE3a JIUCKPETHBIX YIIPABJISIIOIIIX
CHCTEM B BHJIe IPOrPAMMUPYEMBIX JIOTUYECKUX Marpuil. [Iporpammu-
pyeMble JIOTUYECKHe MATPHUIILI CTPOSTCS HA OCHOBE IOJMHOMHUAJIBHBIX
HOPMAJIBHBIX (hopM OyiieBbix MyHKImiA. J[jisi TUCKPETHBIX YIIPABJISIO-
X CUCTEM BAXKEH PE3YJIbTAT HA OIPEJIEJTEHHOM IOIMHOXKECTBE BCEX
BXOJIHBIX 3HaUeHuil. Takume cuCTeMbI MOYKHO MOJEJIMPOBATDH C TIOMOIIHIO
qaCcTUIHO 3aJaHHBIX OyseBbix dyukmuii. [Ipeqmaraercs ucmomb30BaTH
PEHETUYIECKHUE AJITOPUTMBbI JIJIsI HAXOXKJIEHUsI OJIM3KUX K MUHUMAJIbHBIM
[TOJTMHOMUAJIBHBIX [IPEJICTABIEHUN TaKUX (DYHKITHIA.

KuroueBbie cJjioBa: JIOTMYeCKUil CHHTE3, MOJIMHOMUAIBLHAS HOP-
MaJjibHast (pOpMa, FeHETUIECKUE aJrOPUTMbI, OyIeBbl (DYHKIIUM.

JuckpeTHble yIPAaBIISIONINE CUCTEMBI IIPEJICTABISIOT CODON JIOTHYIECKHe
CXEeMbl, IIPU3BAHHBIE OIPEJIEJIEHHBIM 00pPa30M DPearupoBaTh Ha OIPEJEsIeH-
Hble BXOjHble 3HadeHus. Ha Bxoj cucrembl mnocrynaer Habop 3HaYeHUN
x1,%9,...,x, u3 muHoxkecrBa {0,1}. Ha BbIxoje mnosyvarorcs 3HaYeHUsI
Y1,Y2, - .., Yk u3 maokectsa {0, 1}. IIpu 5T0M OOBIYHO BBIXOJHBIE 3HAUEHUSI
OIIPEJICJIEHBI JIJIsi HEKOTOPOI'O TOAMHOYKECTBA BCEX BXOJIHBIX 3HAUEHUN, Ha
OCTAJILHBIX BXOJIHBIX HAOOpaxX OTBET CHUCTEMBI HE WMEET 3HAUCHUs. Takum
00pa3oM, KaxKJi0e U3 BBIXOJIHBIX 3HAYEHUI MOXKHO OIHCATH B BUJE YACTUIHO
3aJanHol OyseBoit pyukimu. Bynesbr GdyHKIMN yI00HO 3a/1aBaTh BEKTOPOM
3HAYEHUN Ha MHOXKECTBE BCEX BXOJHBIX HAOOPOB B JIEKCUKOIDAMDUIECKOM I10-
psIJIKe.

Opmoit n3 peanu3anuit JUCKPETHBIX YIPABJSIONNUX CHCTEM SIBJISTIOTCS
POrPAMMUPYyEMbIE JIOTHYECKHE MATPHUIIBI, [MPEJICTABISIONne coboit Joru-
JecKHre CXeMbl U3 3JIEMeHTOB T (oTpunaHue), + (KOHbIOHKIWs) U @ (ciioKeHne
[0 MOJIYJIIO 2), COEIMHEHHBIX TAKUM 00PA30M, UTO U3 BXOJHBIX [IEPEMEHHBIX U
X OTPUIAHUI TOJYyJIAIOTCI BCE HEOOXOMMMbIE KOHBIOHKITNN, KOTOPBIE 3aTEM
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CYMMUPYIOTCS JIJIsI [IOJIy9eHUs Pe3ysIbTaTa. Takue CXeMbl sIBJIAIOTCH Peain3a-
1ueil MOJIMHOMHAIBLHBIX HOPMAJILHBIX (hopM OyseBbix dyukimii. [losmmnomu-
aJIBHBIM IIpeJicTaBIeHneM OysieBoil (DYHKIIMKM HA3BIBAETCH €€ IPeJCTaBJIeHNE
B BHUJI€ CYMMBI II0 MOJYJIIO 2:

f(:cl,...,xn):Kl@...@Kn,

rae Kl — HIPOU3BEJECHNEC IIEPEMEHHDBIX NJIN UX OTpI/IIlaHI/Iﬁ.

Kaxkasi momHOCTRIO OmpesiesieHHast OysieBa (DYHKIMSA 7 APTYMEHTOB pe-
AJIN3yeTCd 237172” Pa3/IMIHBIMU ITOJIMHOMHAAJIBHBIMU IIPEACTAaBJICHUAMM. O,I[—
HUM U3 KPUTEPUEB OIEHKHU ITUX IPEICTABJICHUN SBJISETCH UX CJIOKHOCTD.
ITom cI0YKHOCTBIO TIOJIMHOMHUAJIBHOIO TIPEJICTABJIEHUsT TOHUMAETCST KOJIIde-
CTBO CJIaraeMbIX B 9TOM IPEICTABJIEHUNA. JeM MEHbIIE CJI0YKHOCTD TOJUHO-
Ma, TeéM OH IpeJIIoYTUuTe/IbHee, TaK KaK MEHbIIasd CJIO2KHOCTDH JaeT MEHbIIINE
pasMepbl U OOJIBIIYIO CKOPOCTb PabOThI SJIEKTPOHHBIX CXEM, ITOCTPOEHHBIX
C WCIOJIb30BAHUEM JIAHHOTO mojuHOMa. [losTomy croxkHocTh L(g) mosHo-
CTBIO OIIPE/IESIEHHON (DYHKINY ¢ OIIPEJIEIIAETCH KaK KOJUIECTBO CJAraeMbIX B
HAMMEHBITIEM [IPEJICTAB/IEHUH, Pean3yorieM Janayo ¢yHknuto. [logHoCTRIO
otpejiesienHas MYHKIUSA ¢ SABJSIETCH JIOONPEJIeIEHUEM YACTHIHO 3a/IaHHON
dbyuknun f, ecjaum Ha MHOXKeCTBe omnpejeieHus f 3nadenuss QyHKIUi f u g
copnaaroT. [lockobKy Ha Habopax, Ha KOTOPBIX (DYHKIWS f He olpeeseHa,
bYHKINS ¢ MOXKET IPUHUMATD JIFOObIE 3HAYCHUS, TO JJIsi YACTHIHO 38 IaHHON
GyHKIUK B OOIIEM CJIydae CyIIeCTBYeT HECKOJIBKO Pa3JIMIHBIX JIOOIPEIesie-
Huil. B Takoif cuTyanuu eCTECTBEHHO TI0JI CJIO2KHOCTBIO YACTHYHO 3aJIaHHOMN
GYHKINY TOHUMATh HAUMEHBIITYIO U3 CJIOKHOCTEH ee J00Ipe IeJIeHIH.

Sa,ZLaqa MHUHUMHN3aIIUN KaK JJIsI TOTAJIbHbIX, TaK WU JIJIsI 9YaCTUYIHO 3aJlaH-
HBbIX OyJIeBbIX (DYHKIUI 3aK/IIO9aeTCS B HAXOXKJICHUH MUHUMAJIBLHOTO IOJIH-
HOMa, peasu3yIoNnero JMaHHyo (GYHKIUO. BylreM roBopuTh, YTO MOJUHOM
peasin3yeT YaCTHUYHO 3aJIaHHYI0 (DYHKITMIO, €CJIM OH peaju3yeT OJIHO U3 ee
JOOIPE/ICJICHU.

B HacCcToOd1Iee BpeMsa CyH_LeCTByeT AJITOPUTM HaXO2KJICHNA MUHUMAaJIbHBIX
HOJINHOMOB J1JIs1 OysieBbIX (DYHKIMI mecTu 1nepeMeHHbx [1], ucnonb3yommuii
oubImoTeKyY TpeacTaBuTeseil KaaccoB N-3KBUBAJEHTHOCTH (DYHKIMH TSITH
nepeMeHHbIX. B 2] npeioxkeH ajgropuTy MUHUMHU3AIMA Oy/IeBbIX (QyHKIUi
IIECTH U CEMH II€PEMEHHBIX CJIOXKHOCTH He 6ojiee 16, OCHOBaHHBINA Ha Orpa-
HUYEHHOM mepebope (hyHKIUI MeHbImeil pa3MepHOCTH. TakKe CyIIeCTBYIOT
QJICOPUTMbL YACTUYHON MUHMMM3AIUU OyJIEBLIX (DYHKIUH, OCHOBAHHBIE Ha,
JacTuaHOM 11epebope |3, 4].
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JTrobyto GyseBy dyHKimo f(x1,...,T,) MOKHO IPEJICTABUTH B BHJIE

f(xl,...,xn) = fl(l'l,...,l'nfl) D

D - folxr,. ., Tn—1) BTy - f3(z1,...,2n-1).

[Toncrasiisist BMecTo fi IPOU3BOJIbHBIE (DYHKINU 1 — 1 IepeMEHHON U BBIYUC-
nsist GyHKIUH fo U f3 U3 COOTHOTEHMIH

fg(xl,. . .,xn) = fl(l'l, .. .,xn_l) D f(a;l, ey Tp—1, 1)
f3(x1, L. ,1'”) = fl(xl, . ,.’Bn_l) D f(:(}l, .. .,.’En_l,O),

MOXKHO ITOJIy9IMTh BCE BO3MOXKHBIE ITOJITMHOMBI, Peau3yolre JaHHY0 (PYHK-
muio f. Takum obpa3oM, MOXKHO 3aJ1a9y MUHUMUBAIINN (DYHKIIMH Pa3MEepHO-
CTU 7 CBECTU K MUHUME3AIUu GyHKIUA pasmMeproctu n— 1. Ilpu sTom nmeer
mecto HepasencTBo L(f) < L(f1) + L(f2) + L(f3). Ho nepebop Bcex dbyHK-
Ui MEHBbINEH pPa3sMEPHOCTH He IPEICTABJISETCS BO3MOXKHBIM OCYIIECTBUTH
yKe pu 1 = 7. BO3MOXKHBI pa3/nvIHble BAPUAHTHI YMEHBITIEHNST MHOXKECTBA
epebopa, IPpUMEHEHNE KOTOPBIX B ODIIEM CJIydae He TaeT TOYHBI MUHUMY M.
OHnM U3 TaKUX CIOCODOB SIBJISIETCS MTPUMEHEHNEe TeHETHIeCKON MOJIEH.

B mammoit pabore mpesaraercs caeIyIONNNE aJTOPUTM: CO3TAETCS TTep-
BOHAYAJIBHAS MOIYJISIINS, B KOTOPOI B Ka4ecTBe 0COOU UCIIOJIb3YIOTCS TBOM-
HBIE BEKTOPA, MIPEICTABISIONNE PYHKINIO f1. DTa (DYHKIMS ABJISIETCS IPO-
U3BOJIbHOI OyJieBoit hyHKImei n— 1 nepemennoit. [IpucrocobieHHOCTD 0COOU
CUUTAECTCS KAK CJIOXKHOCTH TIOJUHOMA MCXOIHONW (DYHKITHH MPU MOICTAHOBKE
B pasjoxenue (PyHKIUU, 3aKOINPOBAHHON B jaHHON 0cobu. ClI0KHOCTH 1MO-
JIMHOMA, TIOJIYYIAeTCsS U3 CYMMBI CJIOKHOCTE byurnmit fi, fa, f3, KoTOpBIE
PEKYPCUBHO MUHUMEI3UPYIOTCS TEM YK€ aJITOPUTMOM. 'eHeTmdyeckuil omepa-
TOp MYyTallUd PEAJIM3YeTCs B BUJE W3MEHEHWs] HECKOJbKHX OUT B BEKTOpE.
OmepaTop KpoccoBepa TPeJICTaBIseT OO0l 0OMEH MPOM3BOJBLHBIMU YIaCT-
KaM# BEKTOPOB.

OCHOBHO# IHMKJI T€HETHIECKOTO aJlOPUTMa 3aK/IH0UAeTCs B IMIOCJIEI0BA-
TEJLHOM TIOCTPOEHIY HOBBIX 0CO0El ¢ MOMOIIBIO TEHETUIECKUX OMEPATOPOB C
[IOCJIETIOBATEIbHBIM UX OlleHuBaHUEeM. Ec/iu 1oy IeHHbIe 0COOM UMEROT JIy -
Y10 TPUCITOCOOIEHHOCTD, YeM yKe MMEIONTHeCs, TO OHU BBITAJTKHBAIOT U3
MOTIYJISIITAH XYJIITHE OCOOM.

[IpetoKeHHBII AJITOPUTM TIO3BOJISIET HAXOAUTD TIOJIMHOMHUAJIbHBIE TIPEJI-
CTABJIEHUSI JJIsT YACTUYHO 3aJaHHBIX OyJIeBbIX (DYHKIHUI OT 8 U MeHee mepe-
MEHHBIX.

Pa6ora Boimostaena npu nogaepxkke PODOU, npoext Ne 16-31-00280.
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