INPOEKTUPOBAHHUE KOMBUHAIIMOHHBIX CXEM

Yacts 1. IPOEKTUPOBAHUE KOMBUHAIIMOHHOTI'O Y3JIA
HA JIOTMYECKHUX DJIEMEHTAX

DyHKIHS TPOSKTHPYEMOT0 KOMOWHAIIMOHHOTO y371a O0BIYHO 33/1aeTCs KaK I1e-
pexIrrouaTenbHas GYHKIHS WM KaK CHUCTeMa MEePEKITI0YaTeNIbHBIX (DYHKIIHA B Ta0-
JAU4HOM Qopme.

[TepexmtouarenbHast pyHKLIMS y3/1a [OABEpraeTcs MUHUMU3ALKMU U peoOpa-
30BaHUIO K (DYHKIIMSAM 33JJaHHOTO 3JIEMEHTHOTO Oas3uca.

MuHuMH3a1Ms BBITOIHAETCS OJHUM U3 aHAJTTUTUYECKUX UITU TPAPUUECKUX Me-
TOAOB. M3 aHaNmUTUYECKUX METOJOB MUHUMU3ALMM Yalle MPUMEHSETCS METO]
KBaiiHa, HEKPUTHYHBIN K KOJIMYECTBY NEPEMEHHBIX. B ciaydae HEOOIBIIOr0 KOJu-
yecTBa (10 5-6) nmepeMeHHbIX 0OBIYHO MCHOJB3YIOT IpauuecKuii METOJ, MUHUMHU-
3anmu 1o kapram Kapso.

OTtoOpaHHas A JajdbHENIINX MpeoOpa3oBaHUii 0JJHA U3 MUHUMAJIbHBIX (hopM
3aJJaHHOW (DYHKLIMHU MO/IBEpraeTcs IEKOMIIO3UIMN Ha (DYHKIIMH 33JaHHBIX 3JI€MEH-
TOB.

Tak kak OOJBIIMHCTBO 0A30BBIX JOTUYECKUX DJIEMEHTOB PEANU3YIOT () YHKIIMH
N-HE unu WIN-HE, To B npoiiecce AEKOMITO3UIIMNA OOBIYHO MPUMEHSIOTCS CIEAY-
IOLLME TTPaBUIIA:

a&b=a&b=aVbh avb=aVb=a&b

JI1st 1OCTaTOYHO CIOKHOM PYHKIIUM yAauHOE MTPe0Opa3z0BaHUE HaXOAUTCS MO-
CJI€ HEOJTHOKPATHBIX MOMBITOK.

[To mony4yeHHoit popmyse pucyercsi cxema KOMOMHAIIMOHHOTO Y371 ITyTEM CO-
MOCTABJICHUS CTPYKTYPbI (DOPMYJIIBI U CTPYKTYPHI JIOTHUECKOU CETH.

3amanHyto GyHKIIUIO MOKHO Peau30BaTh Pa3IMUHBIMU JJIOTUUECKUMU CETSMHU.
IIpu cpaBHEHMM BapuaHTa 4acToO MOJB3YIOTCS Kpurepuem KBaliHa, a MMEHHO CyM-
MapHBIM KOJIMYECTBOM BXOJIOB JIOTHUYECKUX AJIEMEHTOB CXEMBbl, TPUYEM MOXKHO TO-
Jarath, 4TO KOJWYECTBO BXOJOB MPOMNOPIIMOHATIBHO KOJIWYECTBY NEPEMEHHBIX B
dbopmyne nepexnroyatenbHol ¢yHkimu. OnHako kputepuit KpaliHa ciemyer uc-
M0JIb30BATh C OCTOPOKHOCTHIO, TaK Kak cXema, Jy4iias no kpureputro Keaiina, mo-
XKeT OBITh XyXKe M0 ObICTpoIeHicTBUIO. Hampumep, 3aMEeTHO COKpaliaeT KOJIUIeCTBO
nepeMEeHHBIX B (hOpMYJIe BRIHECEHHE 3a CKOOKM ((pakTopusarus), OJHAKO TOMOTHU-
TeJIbHBIE CKOOKHM BIIEKYT JOTIOJHUTEIBHBIA KACKa/ B JIOTUYECKOM CETH U, CIIeI0Ba-
TEJIbHO, JOTOJHUTEIIbHYIO 3aJIEPHKKY.



N3nmokeHHBINH CIOCO0 CO3/IaHUs JIEMEHTOB KOMOWHAITMOHHOTO y3J1a MPEATo-
JaraeT WIeadu3alrio peallbHbIX 3JEMEHTOB. Tak Kak peasbHbIE 3JIEMEHTHI 3a1ep-
KUBAIOT CUTHAJIBI, TO KOMOWHAIMOHHBIN Y3€l peaau3yeT 3aJaHHyI (YHKIHUIO
TOJIBKO ITOCJIE 3aBEPILIEHUS IIEPEXOJHBIX ITPOLIECCOB. BO BpeMsl epexoHOro mnpo-
11ecca Ha BBIXOJE MOTYT BO3HUKATh NIAPA3UTHBIE UMITYJIbChI WJIH I1AY3BI.

[Tapa3suTHBIN UMITYJIbC WM TIApa3UTHAs May3a, BOSHUKAOIIME Ha (JOHE HEHU3-
MEHHOTO 3Ha4eHHs (PYHKIIMHU, HA3bIBAIOTCSA CTATUYECKUM pUCKOM. [lapasuTHbIi nM-
IyJIbC WJIY ITAPA3UTHAS 11ay3a, BOSHUKAIOIIUE MEPE]] OSIBJIEHUEM yCTAaHOBUBILIETOCS
3HAYeHUs PYHKIMH, HA3bIBAIOTCS AUHAMUYECKUM PUCKOM.

Jlormueckast ceTb, peajau3yrolas 3alaHHy0 MEePEeKIIoYaTeNIbHY0 (YHKIUIO,
UMEET XapaKTEPHYIO CTPYKTYPY: OT HEOOJIBIIOr0 YUCIIa BXOJAHBIX Y3JI0B PACXOAATCS
IapajuleNIbHbIE €N Ha MEPBBIM KaCKaJ JOTUYECKUX JJIEMEHTOB, 3a4TEM YUCJIIO dJIe-
MEHTOB B KaCKa/1aX yMEHBIIIAETCS BIUIOTH IO OJHOTO AJIEMEHTA, C BBIXOAA KOTOPOTO
CHUMAETCs 3HaUYeHUE (DYHKIIHH.

[locne npeabHO OMHOBPEMEHHONM CMEHBI 3HAYECHHMM apryMEHTOB Ha BXOJax
CXEMBI 32 CYET HEOJUHAKOBBIX 3aJIEPKEK B PACIPOCTPAHEHUH CUTHAJIOB 110 Iapall-
JICTIBHBIM LIEIISIM Ha IOCIEAHUN 3JIEMEHT MOTYT IIOCTYIHUTh PAa3HECEHHBIE BO Bpe-
MEHHU (PPOHTHI CUTHAJIOB, BBI3BAB KPATKOBPEMEHHOE U3MEHEHHUE Ha BBIXOJaX.

CrpoekTupoBaHHasi cxeMa KOMOMHAIMOHHOTO y3J1a IPOBEPSAETCS IyTEM Mepe-
0opa Bcex 3HAaYEHHUI BXOJHBIX IEPEMEHHBIX.

3ananus

BapuaHnTel 3a1anuii ipuBeieHbl B TaONIUIIE, TJI€ YKa3aHbl JEeCATUYHBIC 3HAUC-
HUSI BEKTOPOB BXOJHBIX mepemMeHHbIX (X4,X3,X2,X1), Ha KOTOpBIX MHEpeKroya-
tenbHass Qynkmusa Y(X4,X3,X2,X1) pasua norudeckoit "1". Ha npyrux BXoIHBIX
Habopax QyHKIMs paBHa joruyeckomy "0".

B ciyuyae npumenenus kapT KapHo pekoMeHAyeTCsl HHTEPIPETUPOBATH KOOP-
JIMHATHI KJIETKU KaK KOJ[ IBOMYHOIO YUCJIa U MPOCTABIATh B KieTke "1", ecau koa
MMEET JIECITUYHOE 3HaUCHHE, COBMAAAIOIIee CO 3HAUCHUEM U3 TaOJIUIIBI.

B cnyuae ncnionp3oBanus Metoa KBaliHa peKkOMEHAyeTCsl HAUMHATD C 3aIUCU
JIBOUYHBIX KOJOB TEX YKCEJI, KOTOPBIEC MEPEUNCIICHBI B BApHaHTaX 3aJaHuUs.

KommonenT X4 BxonHoro Bekropa (X4,X3,X2,X1) cienyeT cuutaTh CTapiiuM
JIBOUYHBIM Pa3psIOM.



Tabauna 3aganuit

Homep DyHKUMA

1 0,1,23,8,9,13,15
0,1,23,10,11,14

3 0,1,2,9 10,14

4 0,1,256,10,13,14

5 0,1,3,6,7,11, 14, 15

6 0,1,246,8,9, 10,11

7 0,1,5,8,9,6 13,14, 15

8 0,2,4,56,7,9

9 0,2,4,6,7,8,12,15

10 0,2,4,6,7,8,10

11 0,4,57,3,9,10,12

12 0,5,7,9,11, 13,15

JIy1st Bcex BapHaHTOB 3a/laHMl HA3HAYAIOTCS B KAUECTBE AJIEMEHTHOTo 0Oasuca
3 Habopa 3eMEHTapHBIX PYHKITUH:

1) HE, 2U-HE; 31-HE, 4U-HE;

2) HE, 21UJIN-HE; 3WJIU-HE, 41JIN-HE,;

3) HaGopsr 1, 2 u gonomautensHo 2-21-WUJIN-HE, 3-3U-WJIU-HE, 4-4U1-
NJIN-HE.

OT4eT Mo BBIMOTHEHHOMY 3/IaHHIO JOJKEH COJIepkKaTh CHHTE3 JIBYX BapHaH-
TOB, OTJIMYAIOIINXCSA UCIOJIb3yeMbIM 0a3UCOM, MOTYyUYEHHBIE CXEMbI U BPEMEHHYIO
TuarpaMmy paboThI.

Yacte 2. IPOEKTUPOBAHUE KOMBUHAIIMOHHOI'O V3JIA
HA OCHOBE JEIIIN®PATOPA NI MVYJIBTUIIJIEKCOPA

Hemudpatop ¢ npsMbIMU BbIX01aMH (DOPMUPYET HA CBOMX BBIXOJIaX MOJTHYIO
CHUCTEeMY KOHBIOHKTHBHBIX TEPMOB OT apTryMEHTOB, IT01aBaeMbIX Ha HH(GOPMAIIHOH-
Hble BXOJbl. JlonmomuuB cxemy anemeHtoM WMJIM, coequHEHHBIM C BBIXOJaMH J€-
mu@paropa, COOTBETCTBYIOIIMMU KOHCTUTYeHTaM "1", mosydaroT KoMOMHAIIMOH-
HBIA y3€II, peaqu3yIouil NepeKIoyaTebHyI0 (QYHKIMIO B COBEPIICHHON NH3b-
IOHKTUBHOM HOpMasibHOU opme.

Ecnu nepexntouatenbHas (GyHKIUS UMEET MEHBIIIE HYJICBBIX 3HAYCHUH, YyeM
€IMHUYHBIX, TO BBITOJIHEE UCMOJIL30BATh JOMOJHUTEIbHEIN dj1eMeHnT UJIN - HE, na



BBIX0/IaX KOTOPOTO COOMPAIOT CUTHAJIBI C BHIXOOB AemudpaTopa, COOTBETCTBYIO-
X KoHcturyentam "0".

BoNbIIMHCTBO MHTETPATIBHBIX MUKPOCXEM ACIIN(PATOPOB UMEIOT NHBEPCHBIE
BbIXO/bl. B cilydae ncnonb3oBaHMs TaKOTo Jemu@paTropa BO BTOPOM Kackaae KOM-
OMHALIMOHHOI'O y3J1a cUrHajibl coouparot Ha 3neMente M-HE win Ha snemente U.
Ecnu 3amanHas QyHKIMS MMEET MEHbIIE €IWHUYHBIX 3HAUYEHUU, TO MPUMEHSIOT
anemeHT M-HE, Ha KOTOpBI O1at0T UHBEPCHBIE CUTHAJIBI KOHCTUTYEHT "1". Ecnn
nepeKouaTenbHas QyHKIUS UMEET MEHBIIIE HYJEBbIX 3HAYCHHM, TO UCTIOIB3YIOT
anieMeHT U u nepenaroT Ha Here MHBEPCHBIE CUTHAJbI KOHCTUTYEHT "0".

MynbpTHILUIEKCOP COEIUHSET JJOTUYECKH CO CBOMM BbIX00M Y TOT MH(OpMa-
IUOHHBIN BXxoA Dj HoMep j KOTOpOro 3a/1aH KOJAOM Ha BXOJaX HaCTpOHKu. MynbTH-
IJIEKCOP PeATM3yeT MEePEKIIIOYATENbHYI0 (DYHKIIHIO

j=r
Y=V D, &K;m
j=0

rae Kj — xoHcTutyenTa "1" st j-ro Habopa HacTpoeuHbIX NmepeMeHHbIX X1,
X2, .... XN; r=2" — 1 — maxcuMallbHOE 3HaYCHUE UHCKCA |.

Ecnu na Bxoas! Dj mynbTumiekcopa nogasats kouctantsl "0" u "1" B cooTeT-
CTBUHU CO 3HAUCHUSIMU 3aJJaHHON MEpPEeKII0YaTeNIbHON (QYHKUUUA Y, TO BBIPAKEHUE
(1) craHoBUTCSI COBEPIIEHHON NU3BIOHKTUBHOW HOpMalibHOM dopmoit GhyHKIUU Y
ot aprymenTtoB X1, X2, .... XN. [lonyyaromasics KOMOMHAIIMOHHASI CXeMa UMEET
CTPYKTYpY "KOHCTaHTa - MyJIbTUILIEKCOP".

Bonee sxoHOMUYHOM 110 3aTpaTaM 000pyAOBaHUS ABISETCS CTPYKTypa "QyHK-
U - MyJbTUILIEKCOp'. B 3TOM CTpyKType Ha BXOJbl HACTPOMKHU MYJIbTHUILIEKCOPA
MOJIAI0T TOJBKO YaCTh BXOJHBIX epeMeHHbIX X1, X2, XN, a U3 ocTtaiabHbIX GOpMHU-
PYIOT IPOMEXYTOUYHBIE IEPEMEHHBIE.

Jexommosuinio GyHKIUU Y BBITOTHSIOT JTMO0 aHATMTUYECKH, MOJIB3YSICh pa3-
noxxenueMm no lllenHony, mbo rpadudecku Ha kaprax KapHo, mn6o TabmuyHoO my-
TEM IepEeCTaHOBKU U 00bETUHEHHS CTPOK UCXOIHOM TaOJINLIBI.

AHanmuTH4ecKkue MpeoOpa3oBaHUs OCHOBAaHBI HA PA3NIOKEHUH (DYHKIUU TIO
[IlenHORY:

Y(...,X,)=X&Y(..,0,...)V X&Y(...1..).

DyHKIMS pa3aaraeTcs Mo TeM apryMeHTaM, KOTOpbIE IPEAIO0JIaraeTcs moaaTh
Ha HACTPOEYHbIE BXO/IbI MyJIbTHILIEKCOPA. [10()yHKIMH-MHOKUTEIN PEaTU3yOTCS
OTJIEJILHO U MOAAOTCS HAa MH(OPMAIIMOHHBIE BXOJIbI MYJIbTUILIEKCOPA.

Boinenenne nondyunkiuii Dy mo kapre KapHo naer nydiive pe3yiabTaThbl, Tak
KaK BCJEACTBUE 0003PUMOCTH BCell (YHKUMU YyAAETCS HAUTH TPYNIUPOBKY apry-
MEHTOB, KOTOpasi MAKCUMaJIbHO YIPOIIAeT cxeMy Kackaaa "QyHkius'".



3anaHue

a) CnpoekTupoBaTh KOMOMHALIMOHHBIN y3€]l HA OCHOBE Aelundparopa, peaiu-
3YIOLIMI JBE COCETHUE MTEPEKITI0YATEIbHbIE PYHKIMU (CTPOKH N U N+1 13 Tabnu1ibl)
B OJIHOM W3 BapUaHTOB!

1) nemudparop "4 B 16" ¢ mpssMbIMH BBIXOJaMH;

2) nemmgpaTtopsl "2 B 4" ¢ MHBEpCHBIMU BBIXOJAMH;

3) nemudparops "2 B 4" ¢ NpsIMBIMU BBIXOJAAMU;

4) nemmdpatopsl "3 B 8" ¢ HHBEPCHBIMH BBIXOJaMH.

0) CnpoekTupoBaTh KOMOMHAIIMOHHBIN Y3€J1 Ha OCHOBE MYJIbTUILIIEKCOpA, Pe-
AJIM3YIOLUI EePEKITI0YaTeNbHYI0 (PYHKIMIO U3 TaOJIUIBI B OTHOM U3 BapUAHTOB!

1) Ha mynpTUIUIeKCOpax "4 B 1" 1o cTpykType "KOHCTaHTa-MyJIbTUILIEKCODP";

2) na mynbTHIIIEKcope "4 B 1" o cTpykType " PyHKIUSA-MYIbTHILIEKCOD';

3) na mynbrHmiekcope "8 B 1" mo crpykrype " pyHKIUSA-MYIbTHILIEKCOD' .

OT4eT 1o BHIMOJHEHHOMY 33JIaHUIO JTIOJKEH COJIepKaTh TabJIUIly CHHTE3UpYe-
MbIX (DYHKIIMM HA BCEX BXOAHBIX HaOOpaxX; CXEMy pealh3aliy ¢ UCIOJIb30BAaHUEM
nemudparopa; CXeMy peaiu3aluu ¢ UCIOJIb30BaHHEM MYJIBTHUILIEKCOpA C TOsICHE-
HUEM METOJMKH TOTy4eHUS MO YHKIIUM.



