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1 Teoperuana ocHOBa

1.1 edunnnnga Ha “OyaeBa pyHKINSA’

]2 red {0, 1} J% red J2 X Ja X - X J5. Bysesa dynryus na m npomeniusu e Besaka dyHKIus

N MHOXKUTEJIA

f:J3 — ], 3a uakoe n > 1.

Moxkem na necdunupame u Oyiaesu dyukiun na 0 mpomenyiuu. 0-KpaTHOTO JEKAPTOBO ITPOU3-
Bestenue e {()}, ciaemoBare/iHO JOMEHHDBT € eIHOeJIeMEeHTeH U UMa TOYHO JiBe Oysiesu ¢gpyukiuu Ha 0
MIPOMEHJIMBHU, KOUTO Oy/IeBr (DYyHKIUU OThKICTBABaMe ¢ jiBeTe OysaeBn KoHcTanTh O m 1.

MuoxkecTBOTO OT BCcYKH OysieBn (DYHKIINN Ha T IpoMeHINBH e J5'. MHOoKecTBOTO OT BCnuKn
OyneBn HYHKIUN €

B=JR

neN

1.2 DByneBu BeKTOpH

Enementure Ha |} ca 6yaesume sexmopu ¢ dsastcuna 1. 3a KPaTKOCT N3ILyCKaMe IIPUIaraTeJTHOTO
“OysieBu” (TIOHEXKE HE Pa3IJIeKIaMe JIPYIH BEKTOPH) U Ka3BaMe IPOCTO “M-BEKTOPU” UJIH JIOPH CAMO
“BekTopu’, aKo OpodT Ha eseMentuTe e 6e3 3Hadenue. [loszBame yjobHaTA KOHBEHIIUST MMEHATA
Ha BeKTOpuTe Ja ObjaT 3amucBanu ¢ yjaebesernu Oyksu (B mojurpadusara ce Kaszpa “HOJydepeH
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mpu1”’, Ha aHrauiicku e boldface), manpumep b. Ako cme neduHUpaM HIKAKBO UMe Ha TL-BEKTOP,
Jla KaxkeM b, TO HeroBuTe ejJleMEHTH HMEHyBaMe CbhC CbBIIOTO MMe, CAMO Ye TIX HM3IHUCBaMe C
HOpMaJstHO siebenn Oykeu (regular face), nanpumep b = (b, by, ..., by). 3a ymnobecTBo MOKe Ja
3aluIneM ToBa U KaTto b = byb, -+ - b,,.

Heka x,y € J,. x e Y TCTK

‘= 1, akoy=0
10, akoy=1

IIpomusononooicnu 6exmopu ca BEKTOPH C €IHA W CbINa JIbJXKUHA, KOUTO CE Pa3/IndaBaT BbB
Bcekn ejieMeHT. Hanpumep, ako a u b ca n-BekTopu, Te ca IPOTUBOIIOJIOKHE, aKO

vie{l,2,...,n}:q;=b;
QPakra, 9e a © b ca TpPOTUBOIOIOKHU, 3allIcBaMe HaKpaTKo Taka: a = b. Jlobpe u3BecTHO €, 4e

a=a makavea=b&a=b=hb.

1.3 IIpomenauBu

Heka f e 6ysieBa dynkIimsg Ha N TpOMEHINBU. 3a KAKBU IIPOMEHJINBE cTaBa jyMa’ Beska Oysesa
[IPOMEHJIMBA CE€ aCOIUUPA ¢ TOYHO €JIHO OT MHOYKECTBATa J; OT JIoMeiiHa Jz X Jo X -+ X J,. Unaue
NV

N MHO2KHTEJISA
Ka3aHO, JIOMEH'BT € MHOXKECTBO OT BeKTOpH, 2™ Ha Opoii, 1 BCsIKa OT T-Te TIO3UINN B T€3W BEKTOPH €

(mo-rouHo, ce aconuupa ¢) GyJieBa IIPOMEHJINBA — Ts MOXKe Jia B3eMa crofinoctu 0 wim 1 He3aBucuMo
OT CTOMHOCTHTE Ha JApyruTe rno3urnuu. ViMeHaTa Ha IIPOMEHJIMBATE OOMKHOBEHO 3alldCBaMe C Xi,
X2 U TaKa HaTaTbK, a CbaKTa, 4qe f € beHKI_LI/IH Ha M IIPOMEHJIMBH, 3allMCBaMe II0 IIO3HATHUA HaYUH:
f(X1y X2y« ey Xn)-

Axko e mazen zamuc “f(xq, X2, ..., X, )", HIE 3aK/I0O9aBaMe, 9e cTaBa JyMa 3a (QyHKIUSA TOYHO Ha
T IPOMEHJINBH He OT TOBAa, Y€ NMa M MO3UINK, Ha KOUTO Ca HAIIMCAHN NMeHa Ha TPOMEHIUBHU, & OT
TOBa, Y€ UMeHaTa Ha IIPOMEH/INBH Ca JBe MO JABEe Pa3iMvHu. AKo nMa IoBTapsiHe Ha UMEHa Ha
IIPOMEHJIMBHU, KOETO € JOIyCTUMO, TO Ka3BaMe, e CMe UdeHmu@uuupant, TPOMEHJIMBUTE, KOUTO
UMaT €JHO U CbINo uMe. B TakbB ciydail, pyHKIUATA € Ha MMO-MaJIKO mpoMensuBu. Hamnpumep,
ako e jajeH samuc “f(xq,X2,X1,X1,X1)”, TO cTaBa jayMa 3a (QYHKIHMA Ha JBE IIPOMEHJIMBH, a He
3a (YHKIMs Ha TeT TPOMEHJINBU (KOJKOTO Ca MO3MIMUTE OKOJIO 3amerante B ckobure). B To3m
caydail KazpaMme, e cMe UIeHTHUIIPA/IN I'bpBaTa, Tperara, YeTBbpTara U IeTara IPOMEHJINBA.

MMmenara, KOUTO JaBaMe Ha IPOMEHJIMBATE, HAMAT 3Ha4dYeHme. HsMa 3Havenne JaJji MUIIEM
f(x1, X2, X3, X4, X5) win f(x,y,z,u,v) wm f(ap, bys, azo, b31,a2) — TOBa ca pa3IUIHU 3AIUCH HA
enHa ¥ cbmia 6yiesa bynknual. Obade, ako 3am04HeM Ja HieHTHUINPAMe IIPOMEHIIHBI KATO
Harnpumep B f(Xxq, X2, X1, X1,X1), TO TOBa B 00U cay4ail e Apyra OyneBa QyHKIHA.

[IpomennuBaTa X; ce Hapuda GUKMUEHE, AKO
f(X],Xz, N ,Xi,hO,XiJr],XiJrz, e ,Xn) = f(X],Xz, ceey XioTy 1,Xi+],Xi+2, ‘e ,Xn)

3a BCAKa CTOMHOCT Ha (M — 1)-BeKTopa X1X2 -+ Xi_1Xit1Xis2 - - Xn. LIpOMEHINBaA, KOATO HE €
bUKTUBHA, ce HAPUIA CHULECTNEENA.

tTIpu ycnosue, 1e f e nanena Gysesa hyHKIHs HA TI€T IPOMEH/INBI U Y€ BCHYKH CUMBOJIM, KOUTO CMe H3I0JI3BA/IN
B cKoOUTE, ca MMeHa, Ha OyJIeBU TPOMEHJINBU.
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1.4 Kommno3umnusa

Hexa f(X1,X2y+++yXiy+vsXn) T g(Y1,Y2y.+.,Ym) ca Oymesu’ dynxmm. Komnosuyuama na g wa
macmomo wa X; 686 f e dynrxyuima f(x1,X2, ...y, Xi1,9(Y1, Y2y« « s Ym)y Xit1y Xit2y«+ -y Xn ). LOBa
e dyHKug, KoaATo € pasiaudHa (B obmms ciaydaii) u or f, u or g. AKO ce MHTepecyBamMe OT
U3YUC/IABAHETO Ha Ta3W (DYHKIW, [POIEeLypa 3a HEHOTO U3YMC/IABAHE MOXKE Jla Ce MOJIydHd OT
[POLIEyPH 3a U34HUC/IsgBaHeTo Ha f 1 Ha g.

Koo ca mpoMenmBuTe Ha (DYyHKIUATA-KOMIO3UIHA! AKO € u3rbaHeHo ({X1, ..., X} \ {x¢}) N
Y1y ..., Ym} = 0, To KOMIO3HUTIHATA € byHKIMA Ha N-+Mm—1 mpomenymsu. Hampuep, axo ca nage-
Hn f(Xl y X2y X3y X4, X5) ng (XG) X7y X8)7 TO KOMIIO3UIINATA f(X] y X2y X3, g(XG) X7y X8)> XS) e (byHKHHH Ha
54+3—1 = 7 nupomenyineu. Bb3amoxkuo e obade ({x1, ..., xon N} )™My, ..., ym} # 0. Torasa muOKEC-
TBOTO OT NPOMEH/IMBUTE Ha (QyHKIUATa-KOMIo3utus € ({X1,...,xn} \ {x}) U{y1,...,Yym}. Hampu-
Mep, ako ca gajenu f(xq, X2, X3, X4, X5) 1 g(X1, X2, Xg), TO KOMIO3utmaTa (X1, X2, X3, g(X1, X2, Xg), X5)
e pyakmusa Ha 5 + 3 — 1 — 2 = 5 npomenimBy.

Axo g1, g2, ..., gn ca OyseBu (BYHKIMUA CHOTBETHO HA My, ..., M, IPOMEHIUBHU, & IMEHHO

91(91,1,---,y1,m1)
92(92,1, ce oy Yomy )

gn(yn,h oo )yn,mn)

TO KOMITO3UIUATA Ha ¢ HA MICTOTO HA X{, HA gy HA MICTOTO Ha X2, ..., HA gy HA MICTOTO Ha X
e OysieBaTa PyHKITHS:

f(91(y1,1> ey Yimy )) 92(y2,1> o )yl,mz)> ceey gn(yn,h s )yn,mn))

1.5 O06o00611ieHa KOHIOHKIUS 1 0000IIeHa AN3IOHKITNSI

Heka f; e OyneBara dyukius kKononkius. Heka X1, X2, X3 u X4 ca OyseBu npomenausu. Beekn ot
CJICJIHATE 3aIUCH:

f1(x1,%2) f1(x1,%3) f1(x1,%4) f1(x2,%3) f1(x2,X4) f1(x3,%4)
(] ,ILOHYCTI/IM. OT ,IprI‘a CTpaHa, CJI€JIHUTE 3allUCHU:
f1(x1,%2,%3) f1(x2, X3, X4) f1(x1, X2, X3, X4)

ca, oT popMaJIHa IJIeHa TOUKa, HeJJOMYCTUMU, IIOHEKe KOHIOHKIUATA € (DYHKIMSA Ha TOYHO IBE
IIPOMEHJINBH, & He Ha IT0BeYe.

Ha npakTuka obade HEe TOBOPUM 3a KOHIOHKIIMS Ha MHOrO IpomennBu. Kak craBa ToBa? Ako
TpsA0Ba, & CMe HAII'bJIHO IPEIU3HN, KOHIOHKIUITA Ha [I0BeYe OT JBE IIPOMEHJ/INBU He € (DYHKII-
ta f1, a Apyra GyHKIWMsI, KOATO ce moydaBa oT i Upe3 Mojxosina ceprsi OT Kommosuimu. Karo
[puMep Ja pasrjejgaMe CJIeJIHATE eT QyHKINN:

f1(f1(f1(x1,%2),%3), X4) f1(x1, f1(x2, f1(x3,%4))) (1)
f1(f1(x1,%2), f1(x3,%4))
f1(f1(x1, f1(x2,%3))y X4) f1(x1, f1(f1(x2,%3), X4))

THe e meobxoaumo tesu  u g na ca OyJyieBU DYHKIHH, 33 J1a MOXKE TOBOPHUM 3a Kommnosuins. Kommnosuius Ha
dyHKIATA ¢ HA MICTOTO Ha Xi BbB dyHKIuATa f e Mucauma jopu koraro f u g ca IpOu3BOIHE (DYHKIIUU [IPU
YCJIOBHE, e KOJIOMEUHDBT Ha g € ChIUSAT Karo i-us jjomeitn Ha f. Kazano na mporpaMucTku »KaproH, IpH yCJIOBHE,
e TUIIBT HA M3XOJa Ha ¢ € CBIUAT KATO THUIA Ha i-us BXOX Ha f.

1C apyrm mymu, ako npomensmBuTe Ha f 6€3 X{, OT eHa CTpaHa, ¥ IPOMEHIMBHATE Ha ¢, OT APYTa CTPaHA, HIMAT
O0III eJIEMEHTH.
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Besika ot Tesu et dyHKIMN € (hyHKIMSI HA YeTUPUTE TPOMEHIUBH X1, X2, X3 U X4. JIecHO ce BUK-
Jda, 9€ Te3u Cl)yHKI_[HI/I oTroBap4drT 6I/IeKTI/IBHO Ha HeTTe]L Ha4dMWHa 3a I'PyIIMPpaHe Ha IIPOMEHJ/IMBUTC.
[Tpouee, Te3n mer GyHKIUU ca PaBHU—IIO-TIPENN3HO Ka3aHo, (1) cbibprka MHeT 3ammca Ha eHa
U Cbia QYHKIUA—IIOPAIU aCOIUATUBHOCTTA Ha KOHIOHKIUATA. JIeCHO ce BMXKJa OCBEH TOBa, 4e
U BCsKa JIpyra JuHeiiHa Hapeba Ha IIPOMEHJIMBUATE, Ja KaXKeM X2X4X1X3 OU JIoBeja J0 ChIOTO —
beHK]_LI/IHTa Ha 9€TUpU IIPOMEHJINBU CHU OCTaBa CbllaTa; TOBa IIbK € 3apa/J KOMYTaTUBHOCTTa Ha
KOHIOHKIIHATA.

U raka, dyukimsaTa ot (1) e mpumep 3a obobuwena xornonkyus. ToBa 1ie pede, yHKINSA Ha JBe
WJIA TIOBeYe NIPOMEHJIMBHU, KOATO Ce TOJIydaBa OT OOMKHOBEHATA KOHIOHKITUS Ype3 Ceprs OT KOMIIO-
sunun. O4ueBuIHO, 0000IEHATa KOHIOHKIINA MMa CTOMHOCT €MHUIA TCTK BCHIKUTE W ITPOMEHINBI
ca eIMHUIN.

Hambano anamormaso pedunupame u 060b6wena dustonkyus: QYHKIMS Ha JBe WX IIOBeYe
IIPOMEHJIMBU, KOATO C€ IIoJIy4daBa OT O6I/IKHOBeHaTa JAUSIOHKINA YIPe3 cepud OT KOMIIO3UIIUM, T
UMa CTOMHOCT €JIMHUIA TCTK IOHE €JIHA OT ITPOMEHJIUBHUTE U € €JINHUIIA.

1.6 IIpencraBsausa Ha OyeBu PYyHKIAU
1.6.1 TIlpencraBsiie Ype3 BeKTOp (KAHOHUYHO IIPE/ICTABSIHE)

[To nedununums, Besika O6ysieBa GyHKIMA Ha T TPOMEHJIMBE € MHOYKECTBO OT HAPEJICHU JBOWKM, 2™
Ha Opoii, 'bPBUAT €JIEMEHT OT KOUTO € M-BEKTOp, a Bropudar, Oysesa croiinoct (0 mmm 1). Bbi-
pPOCHHUTE M-BEKTOPU ca 8rodHume eexmopu. ToBa nMe mMa CMUCHJI, aKO CH IIPeJIcTaBsaMe OysieBaTa
dbyHKIMA KATO AITOPUTHM, KOHTO MO JajieH BXo/ (N-BEeKTOP) BpbIla Oy/aeBa CTORHOCT.

Ero mpumep 3a OyieBa ¢pyHKINS Ha 3 TPOMEH/INBU:

f = {((0,0,0),0),((0,0,1),1),((0,1,0), 1), ((0,1,1),0)
((1,0,0),1),((1,0,1),0),((1,1,0),0), ((1,1,1), 1)}

MozkeMm j1a omnuieM Tas3u (PYHKIIAA MHOTO MTO-TIPETJIEIHO ¢ TabIUIA:

alxe x| f]
0[0]0

—_— | - OO O

—_ O - O =IO —
—_— OO = O — —=C

—_— k| O O - - O

1

B rabymnara ca jgajeHn nMeHa Ha ITPOMEHJUBHUTE, KOETO HE € HeOOXOIMMO, 3a Jia OIPEIe/IIM
dyukuara. Hemo noBeue. Ako ce pasbepem, de 3-BeKTOpUTE Ca TOAPEIEHN OTIOPE HAJIOMY JIEK-
cuKorpadCKu, KaKTo € B CJIydasd, He € HeOOXOJIMMO Jia TU IHUIIEM, 3a JIa OIpeaeuM (DYHKITUITA.
Buxwme Moriu s1a st OIpeiesinM caMo Ipe3 KOJIOHATa, OT HeifHuTe croitHoCTH (B ciydas 8 Ha Opoii):

fCrpannana 3a6emexkka: B KoMbuHaTOpKaTa, N-roro gmciao ua Catalan, koero 3ammcsame kato Cy,, € 6posT Ha
BCUYKN HAYUHU JaJieHa JuHeliHa Hapeaba Ha N+ 1 ejeMenTa, B3eTU OT HAKAKBO MHOXKECTBO A, 11a Oble CKOOyBaHa,
Taka, e JIajiena OmHapHa oneparns HaL A ga Ob/e MpuIoKeHa HaJ[ BbIIPOCHATA JUHEHHa Hapeada. B KOHKpeTHus
npumep, MHOXkecTBoTo A e {0, 1}, 6posar na obexrure e 4, Gunapuara oneparus e f1, a auHeliHaTa Hapeaba e
X1X2X3X4. HeiticrBuresno, C3 = 5, koero Touno oTroBaps Ha Opos Ha dyakiuuTe B (1).
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3a J1a mecTuM MsCTO IPH IIUCAHETO, 3anucBaMe (DYHKIUATA He KATO KOJIOHA, & XOPU30HTAJIHO:
f=01101001

Tora e xarnonuuromo npedcmassane Ha GysreBa pyHKIMs: BeKTOp oT 2™ Ha Opoii Oy/IeBn cTONHOCTH,
¢ UMILIAIUTHOTO JIOIyCKaHe, Y€ BXOIHUTE BEKTOPHU Ca IOJpeJeHn JeKcukorpadeku. AKo ce omu-
TaMe Ja oIpeaennM (DYHKINATA Upe3 BEKTOD, YUSTO Ib/KUHA HE € TOYHA CTelleH Ha JIBOoiiKara,
HaIpUMep

g = 010110

TO TOBa MPEJCTaBIHE € HEBAJIM/IHO, TOECT HE 33/laBa HUKAKBa OysieBa (DyHKIIAA.

1.6.2 IlIpeacraBsine ype3 cxeMu OT (PYHKIIMOHATHU €JI€MEHTH

Jla momycHeMm, de ca HE JaJIeHH YCTPOICTBA, BCAKO OT KOMTO MMa, HYJIa WU IT0OBeYe BXOAOBE U TOU-
Ho eun u3xoj. Ha BxojoBere ce mojasaT OyJieBu croiinocTu. 3a BCIKa KOMOMHAIIAA OT OyJIeBU
CTOMHOCTH Ha BXOJIOBETE, Ha M3X0/1a ‘n3/m3a’ OysieBa CTOWHOCT, €IHO3HAYHO OIIpe/ie/ieHa OT TOBa,
KOETO € I10/IaJIeHO Ha BXoJoBeTe. BXogoBeTe ca MMeHyBaHU, TOECT BCEKH BXOJI CH MMa UJIeHTHIHOCT.
AKo OposiT Ha BXOJOBETE € T, TO BCAKO TAKOBa YCTPOMCTBO pean3upa HAKaKBa OysieBa OyHKIUS
Ha N IIPOMEHJIMBU, KATO BCEKM BXOJI C€ CMATa 3a eIHa OyjeBa IIPOMeH/nBa. BCsIKo TakoBa, yCT-
pOiiCTBO HapmuaMe @Gynkyuonarer esemenm!. 3a TeJIuTe Ha TO3M KypC HHE Pa3IIesKIaMe CaMo
njeaJin3upady (PYHKIIMOHAJHN eJIEMEHTH, HO TaKuBa (PYHKIIMOHATHU €JIEMEHTH MOXKe Jjia Obiar
peau3upaHu (PU3NIECKN, KOETO € B OCHOBaTa Ha Iu(POBaTa CXeMOTEXHUKA.

[ITe m306pa3siBame PyHKIIMOHATHUTE €JIEMEHTH ITPUMEPHO TaKa:

EsemenTsbr ce pucyBa ¢ Helo KaTo MOJYKPbI, KATO BXOJOBETE, B CIydas Te ca Tpu Ha Opoil u
ca nomepupanu ¢ 1, 2 u 3, ca OTKbM IpaBaTa JacT, & U3XObT, KOWTO BUHATU € TOYHO €JIUH, €
or 3a00s1enara dact. VImero na dyHkiusaTa e HanncaHo Bbpxy ejementa. Ecrecrseno, dyHkiusTa
TpOBa Jja € TakaBa, 4ye OpodAT Ha IPOMEHJIMBUTE W Jla € TOYHO paBeH Ha Oposl Ha BXOJIOBETE Ha
esleMenTa. AKO ce pazbepeM, Ue BXOJOBETE Ca HOMEPHPAHHU OT/ISBO HA/ACHO, MOKEM CIIOKOHHO J1a
U3IyCKaMe M3INCBAHEeTO Ha HOMepaTa UM; B TaKbB CAydail ¢hblIuaT (DYyHKIMOHAJEH eJeMeHT On
OWmJT HApUCyBaH TaKa:

"Ha amrmiicku TepMuEbT € gate.
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Jla nomrycuewm, ve f e ciiegHaTa QyHKIUS:
f=01101001

Torasa Bbpxy Bxomuus Bektop 001, f uma croiinoct 1. ToBa uzobpassiBame eTo Taka:

OueBwIHO JTOIyCKaMe, de WMa TOCOKa Ha ‘/IBUKeHne Ha mH(popMarmsaTra’, KOSITO € BHHAIU OT
BXOJIOBETE KbM M3XO/Ia.

Bynesure dpynkimm, KouTo pasriexiamMe, ca HaJ| HIKAKBO MHOYKECTBO OT OyJIeBU ITPOMEHJINBHU.
Koraro pasriexkgame cxemu or (hbyHKIIMOHAJIHU €JIEMEHTH, OTTOBAPSINY Ha HIKAKBU Oy/ieBu (pyH-
KIIIHM, yJI00HO € Jia CH IIpeJCTaBsAMe, de IIPOMEHJIMBUTE “Tekar’ 10 “sKuimre’ ', KouTo BiIM3aT BbB
BXOJIoBeTe Ha, (DYHKIMOHAJTHUTE ejjeMenTH. Hampumep, ako nckame jia n300pa3uM (pyHKIIMOHATICH
eJleMeHT, chorBeTcTBall Ha f(X1, X2, X3), IpaBUM TakaBa Juarpama;

X1 X2 X3

Ho;mepTaBaMe, e CJIeJJHOTO CBbp3BaHe Ha BXOJI0OBETE Ha d)yHKHI/IOHaJIHI/IH eJIeMEHT KbM TpuTe
IIPOMEHJIMBU € CbIIIECTBEHO PA3J/IMYHO:

X2 X1 X3

t PeasanuTe (byHKIMOHAJIHI €JIEMEHTH €2 €JeKTPOHHH YCTPOHCTBA, 110 UHATO YKUIMH TEKAT TOKOBE W MMa Hall-
PEeKeHMsI, KaTO HAIPEeXKEHUATa Ce MHTEPIPETUPAT KATo HyJn win eqwHuim. Vgeanusupannre OyHKIIMOHAJHNA
€JIEMEHTH, KOUTO Pa3IJiek1aMe TYK, ca aDCTPAKIMKA U IPHU TIX 33 TOKOBE M HAIPEXKEHWs He CTaBa JyMa. Bbpxy
TexHuTe ‘Kuy’ “rekar’ Hyaw u equHunn. [Ipu peaannte GyHKIIMOHAJIHE €TEMEHTH UMAT HIKAKBU 3aKbLCHEHUSI—B
[pUpojaTa HUINO HE Ce CJIydBa MUTHOBEHO—TaKa de IPU BCsKa MPOMsIHA Ha BXOJIOBETE € HeOOXOMMO HSKAKBO
BpeMe, TUIIMYHO OT IOPsbKA HA HAHOCEKYHJIU WJIU [MMKOCEKYHJIU IIPU MOJIEPHUTE BbPXOBU IU(MPOBU €JIEKTPOH-
Hu cxemu. Vjeanusupanure (GYHKIMOHAJIHU €JIEMEHTH, KOUTO PA3IJIeXKIaMe TYK, HIMAT 3aK'bCHEHUsI W IPU TSIX
CUTHAJIATE Ce PA3IPOCTPAHIBAT HEOTPAHUIEHO ObP30.
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110 C'BIIUTE IPUYUHN, TTOpain KouTo f(X1, X2, X3) B o0mms ciay4aii e pazmmana dysknus ot f(xa, X1, x3).
Bb3MOXKHO € Ha 1oBede OT ¢IuH BXOA0Be Ha (DYHKIMOHAIHHISA €JIEMEHT & CE [I0JIAaBa €JIHA U ChIIA
BXOJIHa TTpoMeHsnBa. Hanpumep:

X3 X3 X3

Tosa orrosapst Ha f(x3,X3,%x3). [lomuepraBame, ye ToBa e (PyHKIMs Ha €THA IMPOMEHJIUBA, a He
Ha Tpu npomersuBu. Cbllara CUTYAIMs MOXKEM J[a WIIOCTPUPAME U CbC CJAeIHATA JInarpaMa:

X3

Tyx ce BmKjia TO-SICHO, Ye TPOMEH/INBATA € CaMo efHa. ['pure UepHU TOYKHU TOIepTaBaT, tge
XOpHU30HTAIHATA ‘ZKUIA”, 110 KOSITO ‘Tede’ X3, € CBbp3aHa C BCsIKa OT TPUTE BEPTUKAJIHU >KHIIH,
KOHUTO ca BXojoBere Ha (byHKIMoHAIHHs ejgeMent'. Tasum durypa mmocTpupa 100pe IOHATHETO
“mrentuduiupane Ha MPOMEHIUBUTE Ha OyseBa (yHKIUsS , KOETO BbBegoxme Ha cTp. 2. Camu
cwobpasere, ye mom f = 01101001, To (X3, X3, X3) BCHIIHOCT € (DYHKIUATA UICHTATET-X3.

VsnonsBaiikn KackaHo cBbp3any (PyHKIMOHAJHU €JIEMEHTH MOYKEM MHOI'O €JIETaHTHO & WJIIOC-
TpUpaMe KOMIIO3UIMATA Ha (DYHKIMA HA MsCTOTO Ha IMPOMEH/IMBa Ha Jipyra ¢yuknua. KakTto B
[Moncekrus 1.4, Hera (X1, X2, .. vy Xy« -y Xn) 1 g(Y1,Y2y ..., Ym) ca OyseBu pysaxiuu. CboTBETHH-
Te UM (DYHKIMOHAHU €JIEMEHTH CU TIPEJICTABSIME TaKa:

X1 X2 Xi  Xn Y1 Y2 Ym

Torasa KommoO3UIUATa HA g HA MSICTOTO Ha Xi BbB f ce onmCBa, B TeDMUHUTE Ha (PYHKIMOHATIHUTE
eJleMeHTH, KaTO CBbpP3BaHe Ha M3XOJa Ha eJeMeHTa Ha § KbM 1-Us BXOJl Ha eJleMeHTa Ha f:

B makon caydan Te3u QYHKIMN MOXKe jJa cbhBuagar. Buxre [logcexknus 1.10.
f Ako U3M0/I3BAME €JTeKTPOTEXHIUECKa TEPMITHOJIOTHST, MOYKEM Ja KazKeM, Ue BCHUKN BXOJ0Be Ha (byHKIIHOHATHIS
eJIEMEHT ca JaJeH! “Ha Kbco W IO TIX “rede”’ X3.
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Y1 Y2 Ym
X1 X2 Xn

1-UAT BXOJI IIPOJbJIZKABA Jla CHIIECTBYBa, HO BeUe HE € MMEHyBaH ¢ “X;’, 3aIll0TO IIPOMEH/IIBA, X{
Beue HgMa B CMHUCHJI, 9e He Ce I0J3Ba. AKTUBHUTE IIPOMEHJINUBH, C JPYTH JYMH, T€3U, KOUTO Ce
HOJIBBAT, C& X1, ..., Xi—1, Xitl, -+ Xny Y1, «-., Ym. 1231 KackaJa oT (DYHKINOHAJIHUA €JIEMEHTU
peaymsupa GyHKIIATa (X1, X2, 400y X1, (Y1, Y2y + oy Ym)y Xit1y Xig2y - oy Xn ).

OyuknunTe 06001eHa KOHIOHKIIUA U 0000IeHa JU3I0HKIMS, 38 KOUTO crana jyma B [los-
ceknus 1.5, MOXKe Jia ce MJIIOCTPUPAT 4Ype3 KaCKaIHU CBbP3BaHUsS Ha (PYHKIIMOHAJHU €JIEMEHTH
THI KOHIOHKIMS MJIM JU3I0HKIUs. Heka eTo To3m yHKIMOHAJIEH €JIeMEeHT peasiu3upa OyJieBata
GYHKIUS KOHIOHKITHST:

Torasa nerre kommosurmu ot (1) Morar Ja GbIAT MPeJCTABEHN TaKa:

X1 X2 X3 X4 X1 X2 X3 X4 X1 X2 X3 X4 X1 X2 X3 X4

Kakro ce kaza B [logceknus 1.5, mopaan aconuaTuBHOCTTA Ha KOHIOHKITUSITA, IIETT€ KOMIIO3UITII
ot (1) ca BebITHOCT HeT HaunHa Ja Obje HanmcaHa eHa u cbina GyHKiusa. Ciie0BaTeHO, TeTTe
pa3/IMIHU CBbP3BaHUA Ha (DYHKIIMOHAJIHU €JIEMEHTH OT IOc/enaTa (purypa peajgusupar eIHa 1
cbIla (PYHKIHSA, a UMEHHO 0000IIeHa KOHIOHKITUS HA YeTHPU ITPOMEHJINBH.

1.6.3 IlIpeacraBsine upe3 Xunepkyo

[Tonsgkora e MHOTO YJI00HO Jla MHUCJIUM 3a OyseBuTe (DYHKIUUA HA T IPOMEHIUBUA B TEDMUHUTE HA
runepryb. N-MepeH XUIepKyo e 0000ITeHIe Ha PeIUIaTa OT FeOMETPUIHN ODEKTH TO4YKa, OTCeYKa,
KBazpaT, Kyb U Taka HATATbHK:
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ToukaTa e O-MepeH XUIEepKyD, KONTO e aroMapeH B CMUCHJI, Y€ HAMa CTPYKTYypa,

oTcedKaTa € |-MepeH XWUIIepKYD, ChCTOSI ce OT 2 TOYKH U €JHOMEpPHHS OOEKT, KONTO ru
CBBbP3Ba—MOXKEM J1a KaxKeM, B HAKAKbB CMUCHJI, “KOHUTO € OIpaJieH OT TdAX

KBaJIpaTbT € 2-MepeH XUIepKyd, c¢berodmt ce or 4 Touku, 4 oTcedKn M JAByMEPHUS 00EKT,
orpajieH OT THX,

KyObT e 3-MepeH xunepky0, cberosin ce or 8 Touku, 12 okoysHM pbba, 6 KBajgpara U TPH-
MepHHUsI 0OEKT, OrpaJieH OT TsX,

I TaKa HaTaTbK.

Ot Ta3u ryegHa TOYKA, -MEPHUSIT XUIIEPKYD € OOIUAT 1ieH Ha Ta3u peaura. 1oil e reomeTputen
00eKT B M-MepHOTO mpocTpancTBo. Moxke ja mMucianMm 3a xurepkyba KaTo 3a 00eKT, CbCTOSIIL ce

OT:

2™ TOYKHU, KOUTO €& BbPXOBETE MY,

2! 6
n OTCEUYKH, KOUTO €& OKOJHUTE My PHLOOBE,
(”) 22 kga,

5 JipaTa, KOUTO €& OKOJIHUTE MY CTCHH,

n\ ymn-3
( 3)2 Kyba,
U Taka HATaTbK

n n—(n—1) _ 9
(n_])2 (M=1) = 2n na 6Gpoit, (N — 1)-meprI OGeKTA,

eJIMH N-MepeH 00eKT, orpajieH or (n — 1)-mepHure 00eKTH.

JlecHo ce Buxk1a, 9e k-MepHUTE KOMIIOHEHTH Ha TL-MEepHUS XUIIEPKYO ca (L‘) 2% na, 6poit.

Mozke j1a ipeHeOperseM reOMeTpUIHHIS aCIeKT Ha XUIEPKyDa U Ja MUCIUM 38 HEro KaTo 3a YUCTO
KOMOMHATOPEH OOEKT I10 CJIe/IHUS HATHH:

Bobpxosere My ca Bekropure ot J5. Toa ca 0-MepHUTE KOMIIOHEHTH Ha N-MEPHUS XUIEPKYO.

IBa BekTOpa ca cscednu TOTaBa U CAMO TOraBa, KOraTo Ce Pa3jndaBaT B TOYHO €JIHA TTO3U-
musi. Hampumep, ako n = 3, Bekrtopure 001 u 011 ce pasnmuaBar B TOYHO €/IHA MO3UIIUS
(BrOpara) u Te 3aJIaBAT €/IMH OKOJIeH pb0 Ha 3-MepHust xunepky6. U Taka, Bceku OKoJieH pb0
ce WJIEHTUQUIIPA C JIBATa BbPXa, KOUTO My IIPUTA JIEXKAT, a T€ ce pa3IndaBaT B TOUHO €/THa
nozutus. C apyru jgymu, 1-MepHUTe KOMIIOHEHTH Ca BCUYKU (HEHADEJIeHN ) JIBOUKY BEKTODH,
KOWUTO Ce PasjitdaBaT B TOYHO €JIHA, TO3UIIHI.

AnajlornvaHo, BesiKa, OKOJIHA CTEHA Ce MJIEHTU(MUINPA C YeTUPUTE BbPXa, KOUTO W MPUHAJIJIE-
xkar. C npyru Jaymu, 2-MepHUTe KOMIIOHEHTH Ca BCHYKH (HEHAPEEHH) YeTBOPKH BEKTODH,
TaKWBa 9€ MMa TOYHO JIBE TO3UINHN, B KOUTO TE€3W YETUPU BEKTOPA CE PA3JINIaBaT.

Amnanornvno, 3-MepHATE KOMIIOHEHTH ca BCUYKH (HEHAPEeJIEeHW) OCMODKH BEKTODH, TAKHBa
qe uMa TOYHO TPU MO3UINH, B KOUTO Ce Pa3/niaBaT.

I Ttaka mararbk.

T-MepHaTa KOMIIOHEHTa € TOYHO €JIHa: TOBa € MHOXKECTBOTO OT Bcuukwu, 2™ Ha Opoii, Nn-
BEKTOPMU.
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Torasa obmuAT 6poit KOMIIOHEHTH HA N-MEpPHUS XUIIEPKYO e:

S (e ()

k=0 0<k<n

PR AN ES o e AR

n>n—k>0 0<k<n 0<k<n

Karo npumep 1a pasriegame 3-MepHus Xuepky0, 3amucal HAI'bJIHO MOAPOOHO:

{

({000}, {001}, {010}, {011}, {100}, {101}, {110},{111}}, //8 Bupxa
{{000, 100}, {000, 010}, {010, 011}, {001, 011}, {000, 100}, {001, 101},

{011, 111},{010, 110}, {100, 101}, {101, 111}, {111, 110},{110,100}} //12 p6a
{{000,001,011,010},{000, 100, 101,001}, {001, 101, 111,011},

{010,110, 100, 000}, {010, 110,111,011},{100, 101,111,110} }, //6 crenm
{{000,001,010,011,100,101,110,111}} //1 obem

}

OOuKHOBEHO XHUIIEpKYOBT ce pucyBa KaTo rpad: camo BbpxoBeTe um cTpanuTe. ToBa o3HavaBa,
qe O-MepuuTe U 1-MepHHTE KOMIIOHEHTHU ce m300pa3siBar, a OCTaHaJUTe, He. 1aka e MHOIO IO-
nperseano. Ho nue 3naeM, 4e XunepkyobT KaTo KOMOMHATOPEH OOEKT € CHBKYITHOCT OT OOCKTHUTE
oT Bemukn pasmepHocTd, oT 0 70 N T, ETo TummaHo m306paskenne Ha 3-MepHHS XHIEPKYO:

111

011 110

001 100

000

BobpxoBere Ha M-MepHus Xunepkyo ce pasbupar Ha N + 1 caosa. BbpxoBere or enun ciioii ca
TOYHO TE3M BEKTOPH, KOUTO MMAT €IUH ¥ CbINU Opoii e uHuiy. Bposar Ha eJIuHUIuTe MOXKE 12 €
0,1, ..., n, 3aroBa u cmoesere ca N+ 1. Koraro ropopum 3a cioit k, 0 < k < n, umame IpeaBu
CJI0SI OT BEKTOPUTE, BCEKM OT KOUTO MMa TOYHO Kk eaumuui. OQ4ueBuiHO ciioit K uma (E) BEXKTODA
B cebe cu. ETo cbinust XunepKy0, KaTo YeTUPUTE CI0sI Ca YKA3aHU C PA3JIUIHU [[BETOBE:

T Ako rosopuMm 3a epag-runepkyb, Toraa EMaMe HpEIBHJ 0OEKTA, KOHTO € ChbBKYIIHOCT caMo OT O-MepHHTe
KOMIIOHEHTH (BbpxoBere) u 1-MepHHTe KOMIIOHEHTH, KOUTO B TO3M KOHTEKCT Hapudame “pebpa’. n-mepen rpad-
XUTIEpKyO He € CHIMOTO HEIo KATO N-MepPeH XUIMEePKy0D: rpadbT-XUMepKyd € MOAMHOXKECTBO Ha XUMepKyba. Xumep-
KyObT ChIbpKa U KOMIIOHEHTUTE OT Pa3MEPHOCTH > 2.

10
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111

011 110

001 100

000

Begxka OyieBa hyHKIUS Ha L IIPOMEHJIMBU MOKe J1a O'bJie pasriiexkjaHa KaTo acoluupate Ha BCEKU
BPbX Ha M-MepHHs XUIEpKyD (IIOMHUM, de BbPXOBETe My €a TOYHO N-BEKTOPUTE) C ejHa OyseBa
croitroct. Hammpumep, dpyuknmsara f = 01101001 ot MunHamaTa mojacekims ce n3o00pa3siBa BbpXY
xunepkyba raka:

011 110

001 100

O 000

CroitHOCTHTE Ha (PYHKINUATA BbPXY BEKTOPUTE Ca HAIMCAHU C YePBEHO.

Ot Ka3aHOTO JIOTYK U3TJIEXK/IA, 1€ KAHOHUIHOTO MPEJICTaBsIHe Ha JajleHa OyeBa DyHKIUS U TIPeJI-
CTaBSHETO Upe3 XUIEPKYO ca eJIHO U C'bINOo Helo. BebITHOCT, pa3/inKa nMa 1 Ts € caMo B HapedaTa
Ha BEeKTOpHUTE. 1Ipu KaHOHIYHOTO IpejicTaBAHe, BEKTOPUTE ca HapeIeHN JeKCHKorpadcKu', a mpu
IIPEJICTAaBAHETO C XUIEPKYD Te ca HapeJleHu OT YacTu4dHaTa Hapejda <, JiebuHUpaHa 110 CJIeTHUS
HAYUH:

Vabe]iyragxbe (Vie{l,2,...,n}:a; <by) (2)

t Tekcuxorpadckara mapeaba e auHeiiHa.

11
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Tosa e wacrmyna napejabda, KOATO He € JIMHEHA, TTOHeKe UMa, JIBOMKN BEKTOPU, KOUTO HE Ca CpaB-
auMmu (copsimo Hest), Hanpumep 011 u 100. Tasu wactuana Hapenba e MOJE3HA 38 OCMUCIISTHETO
Ha Pa3/IMYHU IOHATHSA U pelaBaHeTO Ha MHOIO 3aJladu OT obyiacTTa Ha OyieBuTe dynknun. Ha
rOpHUS IIPUMED BCBIHOCT € IoKa3aHa juarpamarta Ha Hasse Ha dactudnara Hapejda < BbPXY
3-BEKTOPHUTE.

KakTo Kazaxye Beue, ChCEIHI BEKTOPHU Ca TAKNUBa, KOUTO Ce Pa3/IndaBaT B TOUHO €JIHA HO3HUIM .
CbCeIcTBOTO Ha BEKTOPH MOZKE JTa OCMUC/IIM U B TEPMUHNTE Ha XUIIEPKyDa: JIBa HETOBU BEKTOPA Ca
C'bCEJTHU, aKO ca B cheeJun cyioeBe. CbCce/ICTBO Ha BEKTOPU MOXKE JIa OCMUCIIMM U UPE3 peialusaTa
< (Bux (2)). A umenHo, ako a u b ca N-BEKTOPHU, TO Te ca ChCEJIHU TOTABA U CAMO TOIaBa, KOTaTo
a < b uwm b < a, kbpaeTo penanusaTa < ce JedUHIPA TaKa:

VajbeJl:a<be—agxbAa#bA—dclaxc=xb) (3)
Hampuwmep, 0010 < 0011 u 0010 < 1010, vo 0010 £ 1111, Bbupekn ve 0010 < 1111.

Cpassare Ha N-MmepHuA Tunepkyb 6 i-mama JumeHcus € TIOHITHEe, KOeTO I'bPBO Ie OHATJIEINM C
npumep. Eto cpsasBane Ha 3-MepHUA XUIIEPKYO BbB BTOpaTa JTUMEHCHUS:

11

01 10
111

011 110
00

001 100

000
01 10

00

3a ymobcTBO, HEKa Jla MUC/IUM 3a XUIepKyda KaTo 3a rpad-xumnepkyd, TOeCT ChbBKYIIHOCT OT
BbpxoBe u pebpa. Cpsa3zBaHETO Ce ChCTOM B IpeMaxBaHe Ha i-TaTa MO3UIUS HA BCUIKH BEKTOPHU-
BbPXOBE, CJIe]] KOETO TAXHATA JIbJIKIHA CTaBa N — |, U IpeMaxXBaHeTO Ha TOYHO Te3u pedpa, KOUTO
ca OT BHUJIA:

{0 0B, 1P}

K'bJIETO X € OyJIeB BeKTOp C ab/KuHa 1— 1, a 3 e Oy/eB BEKTOD ¢ IbjKuHa N — 1. B npumepa cbe
CPSI3BAHETO Ha 3-MepHUS XUIEPKyO BbB BTOpaTa JUMeHCHs, pedpaTta, KOUTO MaxaMme, ¢a TOUHO

{000,010}, {001,011},{100, 110}, {101,111}

TOcBen ToBa, 3a 18 TOBOPHM 3a CbCEICTBO Ha BEKTOPH, TPAOBa Te Ja HMaT eIHa U ChINA IbKAHA. 11py BekTopn
C Pa3JInYHU JIBbJIKAHHI 38 CbhCEJICTBO HE MOXKE Jla CTaBa JIyMa.

12
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Axko riierame Ha xuepkyba He KaTo Ha rpad, a Karo Ha “MCTHHCKK XHUIIEPKYD ¢ KOMIIOHEHTH OT
BCUYKN Bb3MOKHU PA3MEPHOCTH, SICHO €, 9€ CPSI3BAHETO BOJU JI0 M39€3BAHETO HA T-MEepHATa KOM-
MMOHEHTA, KAKTO ¥ JI0 HAMAJIIBAHETO Ha Opost Ha K-MEPHUTE KOMIIOHEHTH OT (2) 2" % Ha (“;‘)zn—k—h
Thil KATO Pe3yJITaThT OT CPS3BAHETO € MTosiBaTa Ha JIBa HOBU XUIIEPKYDa, BCEKH C pa3MepHoCcT n— 1.

Ot Ka3aHOTO Jlocera MOXKe Jia He € SICHO 3alll0 HacTosBaMe Jia ce Ka3Ba, de cpsi3BaMe UMEHHO B
i-tata pazmepnoct. Hanpumep, Ha mocieinata dpurypa ot euH KyO ce HoJIydaBaT JiBa KBajpara
U 1[I0 HUIO He JUYU TOYHO B KOs OT TPUTE pa3dMepHOCTH e Omi cpsasan kKyba. OTroBopbr Ha
Ta3u 3abejieKKa €, Ye XUIEpKyObT HU WHTEpecyBa B KOHTEKCTa Ha OyseBuTe (DYHKIIUHM, KOTaTO
BbpPXOBETE My ca “MapKupaHu ¢ HyJIU WU €JUHUAIM — CTOWHOCTUTE Ha OyseBata dpyHKIud. [Ipu
CPsI3BAHETO acoIMAIlNATa MEXKJIy BbpPXOBE M CTOWHOCTH Ha (DyHKIHATa ce 3alla3Ba, Taka de B
O0IIHs CIydail Pe3y/ITaTbT OT CPSA3BAHETO B PA3IUYIHU PA3MEPHOCTH € PA3JIUIEH.

1.6.4 IlpencraBsine upe3 popmyiiu

Dopmysa € 9UCTO CUHTAKTUIHO moHATHE. CPETHOIIKOICKOTO pa3dbupaHne 3a “dopmyrna’ e “mpoct
aJITOpuTHM’, HampuMep “hopMysaTa 3a JMIETO Ha KPbr ¢ pajgyuc T e S = mr?”. Tyk nue Bb3-
IpreMaMe ChbBCeM JIpyro pasdoupane 3a “dopmyna’. Qopmysa e BCeKH CTPUHT, KOHCTPYUPAH HaJT
JajieHa a3dyKa ChIVIACHO JIaJieHn IpaBujia. ETuMosiorusgra Ha ayMaTa € cjaegHaTa: Ha JaTUHCKA
“formula” e ymanurenno or “forma”. He e rpemika ga xka3zBame “dopma’ Bmecto “opmyra’.

Qopmyure Ha OyaeBuTe PYHKIMU MOXKe Ja ce JiepuHupaT UHIYKTHUBHO 10 CJIE/IHUST HAYMH.
Ha dpukcupame n3bponMo Oe3KpaifHO MHOXKECTBO OT OYJIeBH IMPOMEHIUBHU {Xg, X1,...}. Heka X e
aszdyKaTa:

Z:{f)x,0,1,..-,9)())7’}

C dgepBeno ca 3amucann OyKBUTE OT €3WKa, KONTO IIe OIMUIIEM, a UMEHHO e3uKa OT (hOpMyJInTe
Ha Oynepute (YHKINM, a ¢ 4epHO ca OyKBHTE OT MeTae3MKa, KOHTO M3Ios3BaMe, 32 Jia OIHIIeM
e3uka oT popmysure Ha Oynesure pyuxiuu. Heka Ly ={0,1,...,9}. Heka ¥ e MHOXKeCTBOTO OT
CTPUHTOBE HaJ[ L4, KOUTO Ca BAIMIHH 3aIlICH| Ha YHCIa B JeCeTHIHA ITO3UIIHONHA OPOiiHa CHCTEMA.
Heka ( e cramjmapruara jieceTuvHa MO3UIMOHHA OPOifHa cucTeMa, TOecT OUEKITATa

LZEHN

KOSITO 3HaeM oT yumuiie. Heka t e mpon3Bo/iHO n30posgBaHe HA BCUYKU OYJI€BU (DYHKIIUH, TOECT
oueknus t : F, — N. 3a y1obcTBO MOXKeEM Ja B3eMeM Haii-IIpOCTOTO W eCTeCTBEHO M30pOsBaHe Ha
OyneBuTe (DyHKINH:

e saBcakon € Ny ako f e Fllug e ]-“2”“, To t(f) < t(g),

e 3a Bcsiko N € N, ako f,g € FJ' u f # g, To t(f) < t(g) ToraBa m camo Torasa, KOratro
KaHOHMYIHOTO IIpeJACTaBdHE Ha f IIpeaxoxKia ﬂeKCI/IKOFpaCbCKI/I KaHOHUYIHOTO IIpe/CTaBAHE
Ha .

Hexka uzbpoenure ot t Oysnesu dpunkmuu ca fy, f; 1 Taka HataTbk. Torasa gedpunupame “popmyiia
Ha OyJieBa pyHKIMA Upe3 cjeHaTa WHIYKTUBHA JTeDUHUINSI.

Onpepesenne 1 (Popmyin Ha 6ynesute dyuknun). Beeku crpunr ¢ € It e ghopmyaa na 6yaesa
dyrKyuA TOraBa U CAMO TOTABa, KOraToO B CUJIA € TOYHO €JHO OT JIBETE:

e Baza. ¢ = xa, kbIeTO X € s

tHampumep 0017 He e BaIHIEH 3aliC 3apajiil IBETe BOIEIN HyJIM.

13
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e NMuaykruBHa crboka. ¢ = fo(dr,Py,...,¢n) Kbaero ¢y, ¢y, ..., ¢n ca dbopmynn Ha
oyaesu bynkimmn, o € & 1t~ (1(«)) IMa TOYHO M IIPOMEHINBH .

BoBexmame n pyHKIUATA V, KOATO ce HApUIa dsA004UHG HaA HOPMYAAMG:
. ned
e B 6azosuga cayuait, v(¢p) = 0.

e B unaykrusnara crouka, V(o) ek max{v(d1),v(b2)y...,v(bn)}+ 1

Hedopmasaro, ako cu mpeicTaBUM ChOTBETHA peaIn3alust Ipe3 (DyHKIINOHAHI eJIeMEHTH, TO JThJI-
OounHaTa Ha cXeMaTa € MAKCUMAJHHUAT Opoil (pyHKIIMOHATHU €JIEMEHTH, IIpe3 KOUTO TpsadBa Jia
IIpeMUHE CUTHAIBT. O

ToBa manu neduHEpaMe XX—3aluc Ha HOMepHpaHa IIPOMEHJIMBa—KaTo GopMmysa Wi He, e
BBIIPOC Ha HAIl n300p. AKO He JKejaeM ToBa, MOxKe jia ycjaoxkanM Ornpenenenne 1 mim, KoeTo e
IIO-TIPOCTO PeleHne, 1a JeduHupaMe JTOIbJIHUTETHO, 9 UCTNUHCKA hopmyaa Ha byaesa GyHKruyus
e Bestka (popMysia ¢ JIbJIOOYHHA [TOHE €IIMHUIIA.

Horyk cme pedbuHUpan, 9MCTO CUHTAKTUYHO, (hopmy/uTe Ha OysieBute dbyukinun. He cme kazam
HUIIO 3a TEeXHUs CMUCHJI, WM, HHAUe KA3aHO, 3a TaxHATA cemanmura. CeMaHTHKATa MOYXKEM J1a
nebHIpaMe, U3MOI3BaiKi WHYKTUBHATA JTe(bUHAUINS Ha CHHTAKCHCa, KATO aHAJIOTbT HA CUHTaK-
THUYHATA Ollepariust “BMbKBaHe HAa CTPUHT Ha MACTOTO Ha MOJACTPUHT (MMa ce TPEeJIBUJL BMbKBAHETO
Ha dopmysure $; HA MecTaTa HA MMEHATA Ha MPOMEHJIMBUTE) € CeMaHTHIHATA “KOMIIO3UIUS Ha
dyHKIIUA HA MICTOTO HA MPOMEH/IMBA B Jipyra dyukius . U Taka:

® CeMaHTHKAaTa Ha BedaKa (opMylia ¢ IbJ00UNHA Hysla XX € OyIeBaTa IPOMEHIINBA X,(q)-

e CceMaHTHKaTa Ha BCsKa (hopmyia ¢ ibiabounta equanna foo(xB1,xP2, ..., XPn), Kbjero B; € b
sa 1 < 1 < n, e Gyresara GyHKIUA fi(Xi,y Xiyy -+« Xk, ), KbgeTo f; = t7 (1)) 1 Xi; 34
1 <j < m e OyneBaTa IpoMeH/IHBa, YniiTo HHIEKC K e t(f;).

e ceMaHTHKaTa Ha Beska (opmyiia ¢ abjidbounta mopede ot equanna ¢ = fo(dq,da, ... ,dn)
e KOMIIO3UIMATA Ha ceMaHTukurTe Ha ¢7, ..., ¢, Ha MecTara Ha CLOTBETHO I'bpBaTa, ...,
N-TaTa npoMeH/MBa Ha dyHKImaATa i, Kbaero fi =t~ (1(«)).

JlecHo ce BMKJa, Ue IpU uU3pejieHnuTe npasuia OysieBata (OyHKIUs, KOATO € ceMaHTHKaTa Ha He-
KakBa (opMyiia, € eqHa eAUHCTBEHA, HO 00paTHOTO He € BAPHO: 3a BCsKa (pyHKIMA uMa 0e3-
Opoii MHOrO (hopmy/n, Ha KOUTO Ts € ceMaHTHKa. AKo OyseBara pyHKIus f e ceMaHTUKaTa Ha
dopmynara ¢ e kazBame, de f csomseememesa Ha §.

Yecro cperana 3a/1a4a €: JaJIeHn ca JIBe POPMYIIH, Ja Ce PEIn JIaJd Ca €eKBUBAJIEHTHU, TOECT JIAIN
CHOTBETHATA UM OyJieBa (DYHKIINA € €JIHa U CbITa, Win He. ToBa e YacTeH cirydail Ha oOIaTa 3a/1a4a;
JaJIeHN ca JIBa CHHTAKTHYHE 00eKTa (HSIKAKBY CTPUHIOBE, N3IPAJIEHN 10 HAKAKBHU [TPABIIIA), JIa Ce
OIIpeJIe/IN JIaJIN CEMAHTUKATa UM € eJIHa U CbIla, WK He, KATO CeMAaHTUKaTa e JIo0pe Jedunupana
byHKIHS.

OyuknunTe, YMUTO (GOPMYJIN I U3IO0I3BaMe Hall-4ecTo, ca “‘crangaprHuTe”’ Oy/eBu (DYHKIUN
Ha JIB€ TIPOMEH/INBU: KOHIOHKIUATA, JMUIOHKINATA, UMILUTHKAIUATA, CyMaTa M0 MOy 2, CTpes-
kara Ha Peirce m deprara Ha Sheffer, a Taka ¢bmo n orpurannero, Koeto e (QYHKIUA Ha €THA
npoMeryBa. MMa cMUuCHII MHOYXKECTBOTO OT (DYHKITMUTE, YNUTO (DOPMYJIA IIIe Ce TOJI3BAT, J1a ObIie
byiHO MHOXKeCTBO (B2K. Cekrust 1.7).

t3abenerxere, e () e uncio, a t7' (((«)) e eana or Benukn Gysaesn dynkimm, 3amoro t— ' : N — F).
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1.7 IIbaHOTA Ha MHOXKECTBa OT OyJieBHM (PYHKITNHN

Heka F C F;. Hedopmasno, muoxkectBoTo F € nesano, ako Beaka OysneBa pyukiug f € F, Moxe
Ja ObJe mpejcTaBeHa Karo KoMmosuius Ha gyukiuure ot F. Popmasino, neka [F] ozHadasa 3at-
BapsiHeTO Ha F clpsiMo KOMIIO3UIM, KaTo 3aTBapaneTo [F] Moxke ja ce nedunupa dpes ciaegHara
unAyKTuBHA gedunninusd — [F] e Haifl-MaJIKoTO MHOXKECTBO, TAKOBA, Ue€:

e [F] cbabpxka Beumuku dynknuu ot F.

e Heka f e dynkuus, kosaro ce chabp:xka B [F]. Heka f uma n npomenyinBu 3a Hsakakso n > 1.
Hexka nnentudurnupame asgkon ot npomensusute Ha f. [losyaenara GpyHKIUS ce chIbpKa

B [F].

e Heka f u g ca npoussosinn dpyuknun ot [F]. Heka f nma n npomensneu 3a HskakBo N > 1.
Torasa KOMIIO3UIUATA Ha ¢ Ha MICTOTO Ha i-TaTa MpoMeHIuBa Ha f cbilo ce chibpxa B [F,
38 1 <1i<n.

W1 raka, F e mbino muoxkecrso, ako [F] = F).

Teopema 1 (teopema Ha Boole). MuoxkecTBOTO OT TpuTe OysieBu (DyHKIMN KOHIOHKITHSA, TH3IOH-
KIS ¥ OTPUIAHTE € IIHJTHO. U

1.8 CwbBbplieHa AU3IOHKTUBHA HOpMaJHa popMa Ha OyJieBa (pyHKIUS

Heka ca dukcupann Kpaen 6poit OysieBu IPOMEHJIUBHA X1, ..., Xn 38 N > 1. Jlumepaa e Hapu-
JaMe BCSIKO MMe Ha IPOMEHJIMBA WJIM BCSIKO MMe Ha IPOMEHJINBA C depTa orrope (OTpHUIIAHUE).
Jlurepaaure OT bPBUS BUJ C€ HApUIAME NOAOHCUMEAHU, & OT BTOPU — ompuyamertu. Beanara
mojdepTaBaMe, de JIurepaanTe ca POPMYJIHN U KaTO TaKHBa Ca KAIeCTBEHO PA3JIMIHU OT CAMUTE
IIPOMCHJINBU, ITOHEXKE (bOpMy.HI/ITe Ca IIOHATHA OT CMHTaKTHMIHOTO HHBO, a IIPOMEHJIMBHUTE Ca OT
II0-BICOKOTO CeMaHTUIHO HIBO. ToBa, Ue m3Ioa3BamMe eJInH U ChIIN 3aIiC “X;” U 38 UMETO Ha IIPO-
MeHsmBa (KoeTo e (opMyiia), n 3a camaTa IPOMEHJINBa, He BOJM J0 00bPKBaHe, 3al0TO ONUTHUSIT
quTaTe/] BUHAN MOXKe Jia pasdepe oT KOHTEKCTa JaJIi CTaBa JyMa 3a CHHTAKTUIHOTO HIUBO WJIN 34
CEMaAHTUYHOTO HUBO. HpI/IMepI/I 3a IIOJIOZKUTEJ/IHU JINTEepaJu Ca X1, X4 U TaKa HaTaTbK. HpI/IMepI/I
3a OTPUIIATEJTHU JUTEPAJIA Ca X1, X3 U TaKa HATATbHK.

Kowonxmuena xiaysa e Beska HenpasHa (hopMmysia, KOATO e CbCTOM OT KOHKaTeHallusl Ha
JINTEPAJIN, TAKUBa Y€ BCAKO M€ Ha IPOMEH/IMBA Ce IMOABsABA Hall-MHOTO BeJIHDBXK — OUJIO KATO
HOJIOXKHUTEJIEH, OMJIO KaTo OTpUIlaTe/eH Jurepas. AKO IPOMEH/IMBUTE Ca Xq, ..., Xg, IPUMEPHU 34
KOHIOHKTHBHH KJIAy3H Ca X1X3X4, X1Xs4, X1X2X3X4X5X6, X3, X2X5 Xg U Taka HaTaTbK. He e 3a/1b/oKu-
TEJIHO, HO € CHJIHO IPEOPBINTETHO NMEHATA JIa Ce 3alllCBAT OTJISIBO HAJSICHO B HApaCTBAIL Pl
Ha WHJICKCHUTE.

Isama KoMIOHKMUGHA KAGY3G € KOHIOHKTUBHA KJIay3a, KOATO ChIIbp:Ka TOIHO M JjmTepasa. C
JIPYTH JyMHU, TOBa € Helpa3Ha pOpMyJia, KOITO ¢ ChCTOU OT KOHKATEHAIUs Ha JIMTEPAJIU, TAKUBA
Ye BCSKO MMe Ha IIPOMEHJINBA Ce IMOABsIBA TOYHO BEIHDBK — OMJIO KATO IOJIOKUTEJIEH, OMI0 KaTo
OTpHUIATE/IeH JUTepaI. AKO TPOMEH/IMBUTE €A X1, . . ., Xg, IPUMEPHU 38 IIbJIHA KOHIOHKTHBHU K18y 31
ca X1X2X3X4X5Xg, X1X2 X3 X4 X5 X¢ U TaKa HaTaThK. He e 3a,1b/KuTeIHO, HO € CHJTHO ITPEeOPbINTETHO
NMEHAaTa Jia ce 3alucBaT OTJISIBO HaJISICHO B HApaCTBaIll peJi Ha WHICKCHUTE.

Jusronkmuena nopmaana dopma, cbkpareno IHD, e dopmyna, KogTo ce ¢bCTOU OT €JIHA
WJIN TIOBede Pa3jInyHyu KOHIOHKTHBHH KJIay3H, CBbP3aHH ChC cuMBOJIa “\V”. B ropHus KOHTEKCT,

tKora /Be KOHIOHKTHBHE K/Iay3u ca pasamaun? AKO HACTOSBAME HHJEKCHTE Ha IPOMEHJINBHTE Ja Ca B HAPACT-
BAIIl peJ OTJISIBO HAJISICHO, TO JB€ KOHIOHKTUBHU KJIay3U Ca PA3JIUIHHU TCTK Ca Pa3JINIHHU KaTo cCTpuHroBe. be3 ToBa
orpaHUYeHre, MOYXKeM Ja JepuHupaMe “pa3aindiu GopMy/in’ U B YaCTHOCT Pa3/UYHU KOHIOHKTUBHU KJIAy3W Upe3
paz3JinKa B CEMaHTUKHUTE.
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npumepn 3a JIH®D ca xaX3x4, X1X4 V X2X5 X6 V X2 X3 1 Taka HataTbk. Csespuena JudoHKmueHa
Hopmasna gpopma, cbrpareso CbIH® e mustonkruBHA HOpMasHa (GopMma, B KOATO yIaCTBAT
caMo II'bJIHU KOHIOHKTUBHU Kjays3u. B ropaus kontekct, nmpumep 3a CbBIH®D e x1Xox3X4X5%6 V

X1 X2 X3 X4 X5 Xg-
CemanTukara Ha JguTepajuTe, KoHIOHKTUBHUTE Kiaay3u u JIH® e oueBunara:

o CeMaHTHKaTa Ha BCEKU IIOJIOKATEICH JmaTepaJr X € (bYHKHI/IHTa NACHTUTEeT-X;. Cemanrukara
Ha BCEKH OTpUIATEJICH JINTEPAJI X_l (§ (byHKHI/IHTa OoTpulaHue-Ha-X;.

o CemaHTHKaTa Ha BCAKA KOHIOHKTHBHA Kiay3a AjAz - - - Ay, KbJeTo Aj ca jmTepamm 3a 1 <
j < k, e xomnosuruaTa feo, (f1, f2y. .., fx), Kbaero fo,, € obobiieHara KOHIOHKIMS Ha kK
IIpOMEHJNBH, a fj e cemManTukara Ha Aj, 3a 1 <j <Kk.

o CemanTtnkara na Beaka JH® ¢V ¢y V - - - dy, KbJeTo ¢ ¢ KOHIOHKTHBHA Kilay3a 3a 1 <
i <k, e fais(f1, f2,..., i), KbIero fgs e obobIIeHaTa qU3tOHKIMS Ha K IpoMeHyuBy, a fj e
cemanTukaTa Ha ¢j, 3a 1 <j < k.

Karo mpumep ja pasriename dopmyrara (1s e Co/IHD, ako n = 6)

OueBniHO, HeliHaTA ceMaHTHKa e Oy/eBaTa (DyHKIUI—/1a s HapedeM h—Ha IecTTe MPOMEH/INBY X1,
..., Xg, KosiTo nMa croitaoct 1 Bbpxy BekTopute 000000 1 101111 1 uma croitroct 0 BbpXy BCHUKH
ocraHaJi, 62 Ha Opoii, Bekropu. Cera jia cu IpejcTaBuM, de TpsabBa Ja 3amuiineM h upes dopmyiia,
u3rpajeHa chbriacHo nHaykruBHoTo Oupenesnenne 1. EcrectBeno, nma 6e30poit HAUMHE 18 CTOPUM
TOBa, HO HEKa ce ONuTaMe Jia HarmireM hopMmysia, KodTo e anajgorndna Ha ¢. Jlecno ce Bmka, ye
HU TpAOBAT (pOpMY/HN 328 (PYHKIIMUTE OTPUTIAHNE, KOHIOHKITUS U TU3I0HKINA. PyHKugTa h e paBHa
Ha HAKAKBA KOMIIO3HIMS OT Te3H (DYHKIMHN', a NMEHHO Ha JM3IOHKIHS OT HAKAKBH KOHIOHKITHIL.
AHajlorbT Ha TOBa B CHHTAKTHIHHSA CBAT Ha QopMmyaure e: de dopmysia 3a h Moxke mga Obie
oJIy4eHa, KaTo BbB (opMysia 3a AU3IOHKIMS 3aMECTUM CTPUHIOBETE-UMEHa Ha IPOMEHJIUBHU C
HIKaKBHU (hOPMYJIN 38 KOHIOHKIIUN.

Jla mampaBum dopmyiaa 3a h touno mo Omnpermesnerne 1, KaTo M3M0I3BaME UE€PBEH IBAT 3a
oykBuTe . OyHKIIUUTE OTPUIAHNE, KOHIOHKINS W JU3IOHKIINS IMAT HOMepa ¢boTBeTHO 4, 7 u 13
B m30posiBaneto t, Toect, ToBa ca cwhorBeTHO 4, f; u fi3. ETo npumep 3a dopmyna, cboTBeTHA
Ha h:

¥ = f13(f7(x1, f7(f4(x2), £7(x3, f7(x4, f7(x5,%x6))))),
f7(f4(x1), f7(f4(x2), f7(f4(x3), f7(f4(x4), f7(f4(x5), f4(x6)))))))

OueBniHo ¢ € HECPABHUMO II0-JIEKA 38 YeTeHe OT ), MaKap e ca eKBUBAJEHTHU, UMANKN €JTHA 1
cbina ceManTuka. Moxke /1a Bb3HUKHE BBIIPOCHT, 3aI0 U300II0 10/I3BaMe TPOMAaBaTa KOHCTPYKITHS
na Omupesesienne 1, cjes; KATo UMa HAYWH JIa Ce 3aIllUCBAT eKBUBAJICHTHU (hOPMYJ/IN, KOUTO Ca MHOTO
mmo-jtecHu 3a derene. OTroBOPBT €, Ye KOHCTPyKIuaTa Ha Oupejenerne 1 nMa 9uCTO TEOPETUIHO
3HadeHne. Tam uckaxme ja jgedpuHIpamMe Mpernu3Ho u KpaTko “‘hopmysta’ un “DyHKINA, CbOTBETHA
Ha gopmysia’, a He cMe UMaJIU 3a I1eJI oJyueHuTe (popMy/In jia ca KpaTKu U sicHu. ['0BOpeiikn 3a
JTH® uckame apyro — KparbK U MHOTO SICEH 3aIic Ha (hopMyrTe. 3a Ta3u eI € MHOTO T0-Y/IaTHO
Jla ce BbBeJIaT JINTePaJii U KOHIOHKTUBHU KJIay3W U 4Ype3 Tax u Oyksute “V” na ce jpedpuHUpaT

JTH®.

JlokazarencTBoTo Ha Teopemara Ha Boole ce ocHoBaBa Ha dakTa, de Beska OysieBa (DyHKIHUA Ha
> 1 npomMeH/IMBU, KOSITO HE € KOHCTaHTa-Hysa, uMa ejHa eauHcTeena Cobe/IHO.

JrTlEHBI/I KOMIIO3UINA HE € €IMHCTBEHA 3apa/Jn KOMYTAaTUBHOCTTA Ha JAUIIOHKIIUATAa 1 KOHIOHKITUATA.
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1.9 CwbBbplleHa KOHIOHKTHBHA HOpMaJiHa popma Ha OyiaeBa dyHKIUS

Heka ca ¢dpuxcupann kpaen 6poii OyjeBr TPOMEHINBHA X1, ..., X, 32 L > 1.

usronkmuena xaaysa e Besska Helpa3Ha popMy/ia, KOATO ¢e CbCTOU OT JIMTEPAJIU, CBbP3aHu
¢bc cuMBoOJIa V7, TaKMBa 1Y€ BCAKO MMe Ha IIPOMEHJINBA Ce MOsSBABA Hali-MHOI'O BEJIHBK — OMJIO
KaTO MOJIOXKHUTEICH, OMJIO KaTO OTpHUIiaTe/eH Jurepas. AKO IPOMEHIMBUTE Ca X1, . . ., Xg, IPUMEpPHU
38 JIUSIOHKTUBHI KJIAY3U CA:

X1 \/X3\/X4,

X]\/X_4,

X1 Vx2Vx3VxgVxsVxe,
X3,

Xz\/X_s\/X_g

n Taka HaTaTbK. He e 3a/Ib/IKUTEIHO, HO € CHUJIHO IPENOPBINTETHO UMEHATa Ja Ce 3alliCBaT
OTJISIBO HA/IFICHO B HAPACTBAIIL PE/l HA WHICKCUTE.

Isana dusronkmuena kaay3a e TU3IOHKTUBHA KJIay3a, KOSATO ChIIbpKa TOIHO N jurepasa. C
JIpYTHU JIyMHU, TOBa € Hempas3Ha (POpMyJIa, KOSITO Ce ChCTOU OT JIUTEPAJH, CBbP3aHU ChC CUMBOJIA
“NV”) TakuBa Ue BCAKO HMMe Ha IPOMEHJIMBA Ce IMOSBABA TOYHO BEIHDBIK — OUJIO KATO ITOJIOXKUTe-
JieH, OMJI0 KaTo OTpHUIATeseH JuTepa. AKO IMPOMEHIUBUTE Ca X1, ..., Xg, IPUMEPH 38 II'bJIHH
JIM3IOHKTUBHU KJIAy3W Ca:

X1 VxaVx3VxgVxsVxg,
X1 \/7(_2\/X_3\/X_4\/X_5\/X6

n Taka HaTaTbK. He e 3aIb/IKUTEIHO, HO € CUJIHO IPENOPBINTETHO UMEHATa Ja Ce 3alliCBaT
OTJISIBO HAJIICHO B HAPACTBAIIL PE/I HA WHJICKCUTE.

Komonxusna nopmasra gopma, cbkpareno KH®, e dpopmyra, KosaTo ce ¢bCTOM OT KOHKaTE-
Halld Ha €/1Ha WUJIM IIoOBeYeC Pa3/IMYHU JAUIIOHKTHUBHU KJIay3W, KaTO, aKO JU3IOHKTHUBHUTE KJiay3U
ca IoBeYe OT eJIHa, BCsKa OT TIX € orpajieHa oT undT CKOOHW, B IPOTUBEH cjydail ckoOum He ce
nos3BaT. B ropaus korrekcet, npumepu 3a KH® ca:

x2 VX3V Xyg,
(x1 Vx4V VX5) (X6 VX2 VX3)

u Taka HaTaTbhK. (B63pwena Kononkmuera nopmaana gopma, cbkpareno CoBKH® e quztonkTus-
Ha HOpMaJIHa CbOpM8J7 B KOATO y4dacCTBaT CaMO II'bJIHU JUSIOHKTUBHU KJIQY3U. B TOpHHUsA KOHTEKCT,

upumep 3a CeBKH® e (i VX VX3 Vxa Vxs V)X VX VX3V xs VX5V Xg).

Cemantukara Ha KH® e oueBumnaTa:

e CemaHTHKATa HA BCEKM IOJIOKUTEJIEH JIUTEpas X; € QyHKIuATa naeHTurer-X;. CeMaHTUKATA
Ha BCEKHU OTPHUIATE/IEH JINTePaJI X; € (PYHKINATA OTPUIIaHUE-HA-X; .

o CemanTnkaTa Ha BCAKa JUBIOHKTHBHA Kiaaysa A1V Ay V -+ -V Ay, KbJleTo Ay ca JIuTepasIn 3a
1 <j <k, e komnosunusita fqis(f1, f2, ..., fx), Kbero fgs € 0b0OIEHATA MN3IOHKITNSA Ha K
npoMeHsuBH, a fj e cemanTukara na Aj, 3a 1 <j < k.

o Cemanrukara Ha Bcaka KH® (§1)(d2) - - (Pi), kbaero ¢ e qusroHKTHBHA Kiaysa 3a 1 <
j <k, e feonlfr, f2y..., fi), KbaieTo feon € 0000IEeHaTa KOHIOHKISA Ha K IpOMEHIHBH, a fj e
cemanTukaTa Ha ¢j, 3a 1 <j < k.
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1.10 Paz3uam

Oynkiums (Moxe J0pu Ja He e OyJsieBa, HO THIIOBETe Ha MPOMEHJINBITE TPsIOBa JIa ca eJJHU U ChIIH)
Ha T IPOMEHJIUBHU, Ja s HapedeM f(X1,X2,...,Xn) C& HapUUa CUMEMPUYHA, KO CTORHOCTTA W Ce
3al1a3Ba IIpU BCIKa MepMyTalind Ha mpoMensuBuTe. C Ipyru JyMH,

(X1, %2y ooy Xn) = T(Xn(1)y Xn(2)y + + + 3 Xx(n))
3a Besika epmyTanmst 7t(1), 7t(2), ..., 7w(n) Ha BekTopa 1,2, ...,n. Hanpumep, ako n = 3, To:
f(x1,%2,x3) = f(x1,%3,%2) = fx2,%1,%3) = flx2, X3, %1) = f(x3,%1,%2) = F(x3, %2, %1)
Ako bk . = 2, 0!
f(x1,%2) = f(x2,%1)

O‘{eBI/I,ILHO KOMYTaTHUBHOCTTa € 9aCTeH Cﬂy‘{aﬁ Ha CUMETPpHUYIHOCTTA.

2 3agaun

Sapada 1. Hamepere |[F7.

Pemenue: Jlobpe usBectHO e, ue OposT Ha ToTayjHuTe (DYHKIUHU ¢ KpaeH joMeiiH X u KpaeH

X]

kogomeiin Y e |Y|. Tlpuiarame tasu dpopmyna ¢ [X| = 2™ u |[Y| = 2 u nonyuasame |Fy'| = 22 0O

Sama4da 2. Heka

S = {fE]—?IVW,z efy:w=z— f(w) =f(z)}
Hawmepere [S| (kato dynknus na n, paséupa ce).

Pemenue: C apyrum gymu, Thpceu ce OposT Ha OysieBuTe (OYHKIINNA, KOUTO BbPXY IIPOTUBOIIOIOK-
HI BEKTOPH MMAT IPOTHBOIOJIOKHI CTORHOCTH! .

Jla rpymmpaMe M-BeKTOpHTE 110 ABOIKH a,b, TakmBa de a = b. 3a Beaxa dyuxnma f € X
U 3a BCSKA OT TE3U JBOWKM € M3I'bJIHEHO cjieHOTO. CToifiHOCTTa HAa (DYHKIUATA BHPXY €JIMHUS
eJIeMEeHT OT JIBOMKATa ce OIpeJiesist OT CTONHOCTTA HA (DYHKIUATA BbPXY JAPYTHUs €JIeMEeHT OT JIBOii-
kara. MHade Ka3aHo, cTOHOCTHTE, KOUTO (DYHKIUATA UMa BBPXY NOAOGUHAMG OT T-BEKTOPUTE,
s1 ONPEJIETISIT HAIIbJTHO.

Ho n-sektopure ca 2™, Taka 4de MOJOBHHATA OT TAX Ca 122“ = 2" na 6poit. Vimaiiku npeasu
TOBa, BI2K/IaMe, de OposiT Ha BBIPOCHUTE (DYHKIUU € paBeH Ha Opos Ha BCUYUKU OyJieBU (DYHKIINU

U

n—1
BBLPXY M — 1 mpomensusu. OTroopsr € |S| = 22

3ama4ya 3. Heka
X={fe F}Ivw,z€ ]} :w=z— f(w) =f(z)}
Hamepere |X|.

Pentenmne: B rta3u 3aja4a ce Thpcu OpodaT Ha (PYHKIUUTE, KOUTO UMAT €JIHa U CbhIa CTONHOCT

n—1
BBPXY IIPOTUBONONOKHE BeKTOpH. OTroBopbT € [X| =22 ¢he HPaKTHIECKH ChINHTE CHhoOpazke-
HUsI KATO B PEIIeHNeTO Ha 3ajatia 2. O

fTakusa byHkmuE ce HapUyaT camodsotinemeenu (Ha anrymitckn self-dual). Tlpocto deotincmeena bynxmus Ha

f € F}' e enquncreenara g € FJ', 3a KoATo € m3irbineno Va € |5 : g(a) = f(a). Camozasoiincrsenure dbyHKIUN ca
Te3W, KOUTO Ca JBOWHCTBEHN Ha cebe Ch.
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3amaga 4. Hamepere Opost Ha OyieBure (byHKIUA HA N TPOMEHJIMBU, KOUTO UMAT CTOWHOCT 1
BbpPXY TOYHO K BEKTOPA.

n
Pemenue: OTroBopbT 0YeBUIHO € (zk ) U
Bamaua 5. Jla ce namepu OpodT Ha cuMeTpudHUTE OysieBU (PYHKIIMU HA L IPOMEHJINBH.

Pemmenue: CobriiacHo ompe/ie/leHIETO Ha CUMETPUIHA (DYHKITUST, CTaBa JyMa 3a OysieBu (byHKIINN,
KOUTO 3ala3BaT CTONHOCTTa CU IPU IIPOU3BOIHO Pa3MecTBaHe Ha CTOWHOCTUTE Ha eJeMeHTUTe Ha
BXO/THUS BEKTOP. BXOTHUAT BEKTOD Ce ChCTOM OT HYJIU U €JIMHUIIN, CJIEJIOBATETHO Ce UCKA BbLPXY
BCUYKU BXOJIHM BEKTOPU C €AWH U C'bIIU OpOil e IMHUIM, CTORHOCTTA Ha (DYHKITUATA J1a € eJTHA
u cbina. C apyru Jaymu, UCKa ce BbPXY BCEKU CJION Ha XHUIepKyOa (DyHKIUSTA Ja UMa €IHA U
cbia croitroct. CrroeBere HA N-MepHHUS XUIEPKYD ca N + 1, BbpPXy BCEKH OT TdX CTOHHOCTTA €
eJTHa ¥ CbITA, a CTOMHOCTUTE BbPXY Pa3IMIHU CJIOEBE ca IMIPOM3BOJIHU €/IHa CIPSAMO JIpyra. lorasa
oTroBopbsT e 2™ O

3agaua 6. Kou ca cumerpuannte 6ysieBu (hyHKIMA Ha 2 TIPOMEHIUBH !

Pemenue: C apyru jgymu, Kou ca KOMyTaTUBHUTE (PYHKIINU, Thil KATO Mpu N = 2, CBOWCTBOTO
CUMETPUYHOCT CbBIJA ChC CBORCTBOTO KoMyTaTuHOCT. ChryiacHo 3ajada 5, Te3u (DyHKIUU Ca
221 = 8 na 6poit. B KaHOHMYIHOTO TIpeicTaBsAHe, TOBA ca (DYHKIIMHATE

fo = 0000
f; = 0001
fe =0110
f; =0111
fs = 1000
fo = 1001
f12 = 1110

fi15 = 1111
U

Bamava 7. [/la ce onpemenu OposT Ha OyseBuTe (DYHKIMU Ha T MPOMEHJUBA 3a M > 2, KOUTO
3aI1a3BaT CTOMHOCTTA CH IIPU Pa3MaHa Ha IIPOMEHJIMBUATE X| U X;.

Pemenne: C apyru gymu, ucka ce

(X1, X2, X3y« e vy Xn) = (X2, X1y X35+« oy X1
38 BCUYKN BBL3MOXKHHU CTOMHOCTH Ha X{, ..., Xn. PEIICHUETO IIe HOIYyYnM CJIeJ KaTo ChoOpasuM
KOJIKO Pa3J/IMYHU BXOJHU BEKTOPHU MMa 10 OTHOIIEHUE Ha Ta3u 3ajada.
Jlecno ce Bukga, ye ako x; = x; = 0 mwim X7 = X, = 1, pasMecTBaHeToO Ha X U X, HsMA

SHa4YeHue 1 (I)YHKHI/IHTa 3al1a3Ba CTOMHOCTTA CHU 110 OYeBUAHU IIPUYMHU IIPU pa3MECTBaHETO Ha Xj
n Xj. I[a pa36I/IeM MHO2KECTBOTO OT BCHUYKH BXO/JHHN BEKTOPH Ha 4 PaBHOMOIIIHHU IIOAMHO2KECTBaA
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CBIVTACHO YETHUPUTE BH3MOXKHOCTH 3a TMOIBEKTOPA X1X2:

A=O><O><!2><---><]2

n—2 mwbTu

B:Ox]x!zx---xlz

n—2 wbTu

C=1><O><!z><---><]2

n—2 mbTu

D:1><1><!2><---><]2

n—2 mbTu

Beako or Tesu MHOXKeCTBa nMa, MorHocT 22, Jla pasriename Gysesure pyHKINN Ha T IIPOMEH-
muBE 6e3 orpanmdenus. Beska Oyaesa (DYHKIUS Ha T HPOMEHINBH 0e3 orpanmdeHmus mma 2™ 2
CTOMHOCTH BBPXY BEKTOpPUTE OT A, BbPXY BeKTOpuTe OT B, BHpXY BekTopuTte oT C 1 BbPXY BEKTO-
pute or D. Bemuky Tesu croifHocTr Ha (DyHKIUATA, Ha 6poit 4 X 22 = 2™ MoxKe Jla ca e IMHIITH
WIN HYJIU HE3aBUCUMO €JTHA OT JIPYTa, OTKB/IETO U OPOAT Ha BCUIKU DYHKIUH € = 27",

Ako mMame TIpeJIBHJI OIPAHUYEHUETO OT YCJOBHETO Ha 3ajadara, BUYKIAME, U€ BbPXY BCEKH
BekTOp oT C, crofiHocTTa Ha (hyHKIUATA TPAOBA Ja CHhBIAIA CbC CTOWHOCTTA W BbPXY TOYHO €/INH
BekTOp oT B. OT nipyra cTpana, BbpXy BEKTOpUTE OT A CTOWHOCTUTE HA (PYHKIIUSITA CA TPOU3BOJIHA
— 0e3 3HaYEeHNE KAKBHU CTOMHOCTH MMa BbPXY OCTAHAJNTE TPU MHOXKECTBa. AHATOTUIHO, BbPXY
BeKTOpUTe OT D croifHOCTHTE Ha (DYHKIHATA ca MPOM3BOJHUA — Oe3 3HaUYeHne KaKBU CTOWHOCTH
UMa BbPXY OCTAHAJUTE TPU MHOXKECTBA.

3a j1a mosiyanM Oposi Ha TbpceHuTe MYHKINH, JOCTATHIHO € Jla HTHOPUPAMe €JTHO OT MHOYKEeC-
tBata B u C, ma xaxkem, 1e urnopupame C, u jga pasriexgame camo A, B u D. 3a Bceku BekTOp
z € AUBUD, croiinocrra Ha QyHKIUATA € HE3aBUCUMa, OT CTOHOCTTA W BHPXY KO j1a € JIpyT
BekTop z' € A UB UD. Torasa orroBopsT €

Z\AH\BH\DI o 23X2n—2

Ako 3amMecTHM N = 2, mostyuaBaMe 23, KOETO TOYHO C'bBIIAJIA ¢ OTTOBOPA Ha 3ajada 6. U

3amaua 8. /la ce namepu 6podT Ha OysaeBuTe (DYHKIUNA HA L IPOMEHJIMBU, KOUTO IIpUEeMaT CTOM-
HocT 1 BBPXY IMOHE €/IHA JIBOWKA ITPOTUBOIOJIOKHU BXOHU BEKTODH.

n
Pemrenne: OTroBopsr 04eBuIHO € = 22 —|A|, KbIeTo A e MHOKECTBOTO 0T GyseBnTe byHKIII
Ha T TPOMEHJIUBU, KOUTO He IPUeMaT CTOMHOCT 1 BbpXy HUKOHU JIBa MPOTUBOIOJIOXKHEN BekTopa. C
JIDYTH JIyMH, 38 BCEKU BXOJIEH BEKTOD & U 3a BcaKa GyHKIUA f € A e U3IbJIHEHO:

(fla) = 0Af(&) = 0) V (4)
(fla) = 0Af(@) = 1)V (5)
(f(a) = 1 Af(@) = 0) (6)

JIBOiiKMTE TPOTUBOIIOIOKHIA BEKTOPH Ha Opoii ca %2“ = 2"! 3a Bcska TakaBa JBOIKa ITOKa3axXMe,

n—1
qe BL3MOKHOCTUTE ca TOUHO 3 (3a ma Moxke dyHKnusaTa ga obae or A). U taka, |[A] = 3% .
OtroBopbT TOraBa €

L L (7)
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n—1

n
Tyk MoOze 1a Bb3HIKHE ciennoTo mutane. [Iom 22 —32 ¢ MOIIHOCTTA Ha HEIPA3HO MHOMKECTBO,
TO OYEBU/HO TOBA € IMOJIOXKUTETHO UHCIO0 3a BCAKO M. AKo obate He 3HaAEM KOMOUHATODHUTE
n n—1
CHOBpasKEHNsI, OBEH 0 OTTOBOPA, & IPocTo BuauM 22 — 3% | Moe 11a ce 3alliTaMe, TOBa He
MOZKe JIM JIa € OTPHUIATETHO 3a HAKakBu N. C MOMOIITa HA MaTEMATHICCKUT aHAJIN3 MOYKEM Ja
JIOKazKeM, Je He MOKe JIa € OTPHUIATETHO IIPU HeOrPDAHUYEHO HapacTBaHe Ha T

. 22n . Zzn . (2™ —(log, 3)2™ ") . (2—log, 3)2™!
lim - = lim ———— = lim 2 €2 = lim 2 82 = 00
n—oo 32“* n—oo J(log, 3)2™ n—oo n—o0

nonexe 2 > log, 3.

CreanoTo J10Ka3aTe/ICTBO Ha CHIIOTO TBbLpaeHne e Ha Jloopomup Kpasaues:

n n—1 n—1 n—1 n—1 n—1
22 -3 =22 3 =4 -3 >0

Tazm 3a7aua MOXKe J1a ce pelm U ¢ Apyru cbobOparkeHus. Heka B e mommuoxecTBOTO Ha F3' OT
GyHKIIMNTE, KOUTO IMPHEMAT CTOWHOCT | BbPXY IOHE €IHA JBOWKA ITPOTHBOIOIOKHU BEKTOPH.
Hue TbpenM |Bl. Heka By 3a 1 < k < 2™ e mmojMHOKeCTBOTO OT Te3n (DYHKIINM, KOUTO ITPUEMAT
croiinocT 1 BLpXY TOUHO K JBOWKM HPOTUBONOJIOXKHU BekTopu. OdueBuano B ce pasdousa na By,
..., Byn-1, Taka ue

anl

Bl =) [Byl
k=1

Jlecno ce BHU2XKIa, €

2n—1 et
Byl = K 3z K

n—1

CbobpazkeHusATa ca CJIeHUTE: 110 (2 5 ) HaYMHA MOXKeM Ja u30epeM oT Bemukn 2™ IBOHKH TIpo-
TUBOITOJIO?KHI BEKTOPH TaKNWBa, BbPXY KOUTO (PYHKIMATA J1a UMa CTOMHOCT 1, a 3a BCAKa OT ocTa-
najmre 2571 —k 1BOHKE BEKTOPH MMaMe TOUHO 3 BBH3MOKHOCTH (BiK (4)), Taka moTo GyHKIIATA,
Jla HeMa, cToitHOCT 1 BBPXY JiBaTa ejieMeHTa Ha JiBoiikara. Il Taka, oTToBOPBT €:

2n71
21171 not
Z( . )3” . (8)

k=1

Or (7) u (8) u3Bexkgame (¢ KOMOMHATOPHU PA3CHIKJICHU) ThKIECTBOTO:
n—1

23 =y 2 30
k=1 k

0

Bamgaua 9. 3a kosiko OyseBu pyHKIME f HA N MPOMEHJIUBU € U3IIbJIHEHO CJIEJHOTO: ako f(a)
nMma croitHocT 1, To f mMma croitrocT 1 BbPXyY BCEKH BEKTOD, KOWTO MMa ITOHE TOJKOBA €IMHUIIN,
KOJIKOTO a7
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Pentenune: C apyru aymu, ako f mma croitnoct 1 BbpXy HAKaKbB BEKTOP a, To f nuMa cToifHOCT
1 BbpXy BCHUKHM BEKTOPU OT CJIOS HA XUIIEPKYDa, KbM KONTO CJI0M MPUHAIIEKU a, 1 OCBEH TOBA
f uma crofiroct 1 BbpXy BCHYKH BEKTOPHW OT BCHYKH CJIEIBAINN CJIoeBe. Beanara ce BuxKja, |e
BCsiKa TakaBa (DYHKIIMA UMa €JIHa U CbIa CTOMHOCT BbPXY BCEKHU CJIOM Ha XUIIEPKYDa U ce oIpe-
JleJid eTHO3HATHO OT TOBa, K'bJe € ‘TpaHuiara’ MexK/y HYJIUTe W eIUHUIATE BbpPXY XUIEPKyOa;.
[To-opobHO KazaHo, BLPXY HSIKAKBHU IIOC/IEI0BATE/HE CJI0eBe Ha XUIepKyba (MoxKe U jia HiMa
TaKI/IBa), zamouBaiiku ot cioit 0, pyHKImMsITa IMa CcTOMHOCT camo O, U oc/Ie BbPXY BCUYKH OCTa-
HaJu cjioeBe (MOXKe U Jia HiMa TakuBa), GyHKIMsTa nMa croiiHocT camo 1. T'bil Karo cioesete ca
n+ 1, To mma TouHO N + 2 TakuBa OYHKINH. Il

Bamaua 10. 3a kosko Oynesn pyHKIKA f Ha N IPOMEHINBYU € U3II'bJIHEHO CJIeHOTO: ako f(a) nma
croitaocT 1, To f mMma croitHocT 1 BBpPXY BCEKH BEKTOP, KOWTO MMa MOBEYe €INHUANNA OT a7

Pentenune: 3amauara e mogobHa Ha 3ajada 9, HO camo J0HsSIKBIe. B 3amada 10:

(YR

e WM MMa HAKAKbB ‘TpaHWYeH CJIOi’ B XuIlepKyba, HeKa Jia e cJioil K, B KOWTO 3a I'bpBU
I'bT Ce MOsIBABA CTOMHOCT Ha (DyHKIUATA 1, KATO BbPXY BCUYKHU CJIOEBE C IIO-MAJbK HOMED
dyukmaTa e 3aabmKuTeHO 0, 8 BbPXY BCHYKH CJI0EBE C MO-TOJIIM HOMED (DYHKIHATA €
38 TbJIZKUTETHO 1,

® ILJIU TaK'bB I'PAHUIEH CJIO HMa, TOECT 30010 HsiMa eJIMHUIN, TOeCT (DYHKIUsITA € KOHCTaHTa-
mymal.

[IbpBo j1a cMeTHEM KOJIKO ca (DYHKIMUTE OT TbPCEHUS BUJ, KOUTO UMAT MOHE eJHA eIuHuIa (c
JPYTHU JIyMH, He ca KOHCTaHTa-Hys1a). ducroro K (HOMepbT Ha MDaHUYHES CJION) MOXKe Jia € Haii-
Masko O u Haii-muOrO N. Thit Karo B cioeBe ¢ HoMepa O, ..., k—1uw k+ 1, ..., n Hemara ca
duKcpanu, €JIMHCTBEHOTO, KOETO Bapupa, € Kak TOYHO ca “‘pas3jiajieHn HYJIUTe U eIUHUINTE B
coit K 1o TakbB HA'UMH, 4e J1a UMa IIOHe e/IHa eINHUIIA.

3naeMm, 4e cJIoif K mMa MOIIHOCT (E) Bewukn mauunm jga “pasmajieM’ HYJIU W eIUHUANNA HA

n
meroure enementi ca 200 ma 6poit. OT TOBa YMCIO BaJ UM €JIMHUIA, 34 Jia OTpa3uM (hakTa,
Ye BbpPXY HOHE €JUH BEKTOp oT cjioil K dyHKnugaTa e ejaunuia (¢ Apyru JyMu, U3BaXKJame OT
pasIIek IaHeTo pa3jgaBaHeTo camo Ha Hysn). U taka, 3a jajeno k, 6post Ha HaunHUTE (DYHKIUATA

n
Jla UMa TIOHe €JIHa €JIMHUIA BbPXY BEKTOpHTE Ha CJoi K e Z(k) — 1. A oTroBopbr, CbhIJIACHO
IPUHIAIIA Ha Pa30UBAHETO, €:

n

(2(2)—1) :Z(zﬂi))—n—1 (9)

0 k=0

M=

o~
I

KbM (9) mobassime euHuIa, 3am0To (DyHKIUATA MOXKE J1a € KOHCTAHTa-HyJIa, | Moy daBaMe

g

3amaga 11. /la ce namepu OposaTr Ha OysieBuTe (PyHKIIUU HA T IIPOMEHINBU, KOUTO HAMAT (PUK-
TUBHU ITPOMEH/IUBH.

tBaaromaproctn ma JIo6pomup Kpasrdes 3a mocodsameTo Ha ToBa!
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Pemmenune: OueBniHO OTTOBOPBT € = 22— |A|, KbieTo A e MHOXKeCTBOTO OT OyJieBuTe PyHKIIIH,
KOUTO MMAT IMOHe eJiHa (PUKTUBHA IPOMEHIINBA.

a pasriemame 6e3 orpaHuveHue Ha OOIIHOCTTA MPOMEH/IMBATA X. B KOJIKO (yHKIUN T €
durTusna? Moxe j1a nma u pyru GUKTUBHE TPOMEH/IMBU, MOXKE U JIa HIMa — IUTa Ce, 33 KOJIKO
dyHKIIMK € n3IrbaHeHo X1 ja e dukruBHa! OT medunnUgTa Ha GUKTUBHA TPOMEH/IMBA MMAaMe
M3UCKBAHETO 32 BCAKA OT Te3W (DYHKITNH, j1a KaxKkeM f, /1a e M3IIbJIHEHO:

(O, X2y X3y v vy Xn) = F(T,X2, X3y 0oy X1 )

AKo cu IpeicTaBUM BXOJIHUTE BEKTOPH, HAPEIEHN JIEKCUKOIPAMCKU OTTOpe Ha 0Ty, NCKa ce (hyH-
KipgaTa (KOosiTo e KOJIOHA ¢ BHcodnHa 2") Jla e TakaBa, de TOpHATA IMOJIOBMHA Ha KOJOHATA JIa €
TOYHO KaTo JO0JIHATA MOoJIOBUHA. ETO Mabk mpuMep 3a (GyHKIMA, B KOATO X1 € (DUKTUBHA!

EIEaE

01010

0101

O 1101
O 1T ] 1|1
117000
T10 1|1
T 1T 101
T 11111

Bmxkname, de 3a j1a Obje X; PUKTHUBHA, CTORHOCTTA Ha (PYHKIUATA BLPXY IOJIOBUHATA BEKTOPHU
orpesiesisd CTOMHOCTTa W BbPXY JIpyrara MmojoBuHa. bpodar Ha hyHKIMNUTE, B KOUTO X1 € (DPUKTUBHA,
e 2.

Beska npomenniuBa Ha (yHKIUATa MOXKe Ja € (pukTuBHa. HO OTroBOpBHT Ha BBIIPOCA, KOJKO
ca (pyHKIHUHUTE C MMOHE €/iHa (PUKTUBHA MIPOMEH/INBA, HE € T X 22“71, Tbil KaTO TO3U M3pa3 Opou
HAIKON (DYHKIMH TI0 HAKOJKO bTH. Moke 1a nMa moBede oT efqHa (DUKTUBHA MpoMeHIuBa. ETO

npuMep 3a QYHKIMS, B KOSITO U X1, U Xy & (PUKTUBHU:

o [ %]
Oj0]0]O0

—| | m|o|lolo
—| =|lo|ol=|=|lo
—|ol—|ol=|ol—
—|ol—=lol—lo

Orn x ZZTH e U3Bazk/laMe 0 MPUHINIA Ha BKJIIOYBAHETO U U3KJII0YBAHETO: I1le HAMEPUM KOJIKO
ca (byHKIUUTE, B KOUTO IIOHE J[BE IPOMEHJINBU ca (DUKTUBHU, B KOJIKO IIOHE TPU ca (PUKTUBHU, U
Taka HATATDHK, B KOJIKO TIOHE T ca (PUKTUBHU, U IIIE TIOCTPOUM H3Pa3 ¢ aJITEPHUPAIIH TIOJIOKUTETHI
1 OTPUIATEJHU 3HAIM CbIVIACHO IIPUHINIA Ha BKJIIOYBAHETO U U3KJIIOYBAHETO.

Bposit na ¢dyukiuunre ¢ moue jise (GUKTUBHU ITPOMEHJINBU € (721) X Zznfz, 3aI10TO 110 (72‘) Ha4YuHa
n3bmpame Kou Jia ca IIPOMEHIUBUTE U CJIe]] TOBa 3abe/id3BaMe, de €/IHa YeTBbPT OT BXOJIHUTE BEK-
TOPU OIPEJIETAT (DYHKIUATA HAITBJIHO B CMHUCHJI, Y€ BbPXY OCTaHAJIUTE CTOWHOCTUTE W TIOBTAPAT
TE3W OT YeTBbPTUHKATA. AHAJOIUIHO, OPOAT Ha (DYHKIIUUTE C MTOHE TPU (PUKTUBHU TPOMEHTUBU

e (1) x 22",
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U taka, 6posT Ha (DyHKIUUTE C 1IOHE eHA (PUKTUBHA IIPOMEHJINBA €:

()

k=1

Torapa O6pogaT Ha dyHKIUUTE 6€3 (GDUKTUBHU ITIPOMEHINBU €:

pLi i(—nk@) P i(q )k(z) 2

k=1 k=0

g

Bagaua 12. Jlagenu ca Oynesure dynkimn f = 1011 u g = 1001. /a ce namepn KaHOHUYHOTO
npejicTaBsiie Ha GyHKIusITa h(X2, X4, X3) = f(g(X4,X3), X2).

Pemenne: lmenara ma npoMeHIuBATE ca JaJeHU 110 TO3U HadMH 3a oO0bpkpane. C mpocTo
penMeHyBaHe oy daBaMe eKBUBAJeHTeH u3pa3 h(xy, X2, x3) = f(g(x2, x3), x1). KakBuro u nmena
Ha IIPOMEHJIMBY Jla TOJI3BaMe, CTaBa JiyMa 3a 3 IPOMEH/IMBU U Tab/Iuiara Ha ThpceHara MyHKIUs
TpsibBa 1a uMa 8 peja:

x| %2 [ x5 || h(xi,x2,x3) |
0010 ?

—_— )| | — O OO
— —| O O —h| - O
—_ O - O =IO —
~| 9| NI N D )| e

Tosa, ve f u g ca najenu 63 MeHa HA TPOMEHJINBUTE HaiMa HUKakBO 3Hadenne. Ouesnao f(00) =
1, g(00) = 1, f(01) = 0 u Taka Hararbk. Pysxnuara h e gebunupana karo h(xp,xz,x3) =
f(g(x2,x3),X1). BamecTBame B TabIAIATA:

xa [ xa [ xs ]| flg(xa,x3),x1) |

01010 ?
0101 ?
0| 110 ?
o[ 1|1 ?
110]0 ?
11071 ?
1T11T1]0 ?
111 ?

[Ile mpecMsiTame OTBBTPe HaBbH, Thil KATO Tasu (DYHKIMSA € KOMIO3UIUs Ha (X2, X3) Ha MICTOTO
Ha bpBaTa mpoMensinBa Ha f. U Taka, 1a BujuM KakBu ca croifHocTuTe Ha g(X2,X3) B TAbIUIATA.
Te ca ejHO3HAYHO OIpEjIe/IEHH, 3AIOTO HA BCEKHM PEJI Xy M X3 CU MMAT HAKAKBU CTOHHOCTH, a OT
KaHOHWYHATA JedUHUINS Ha g 3HAeM KaKBH ca (PYHKIIMOHAIHUTE W CTOHNHOCTH BbPXY BCEKU BXO/I.
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[ x1 [ x2 [ x3 [ glxa,x3) |
0]0]O0 1
001 0
010 0
o] 111 1
11010 1
1101 0
11110 0
T 11 1

Tyx HEKDB/IE He ToI3BaxXMe Hali-JgBaTa KOJIOHA, 3aI[0TO g He 3aBUCEIIe OT X;. B cieaBamara cTbi-
Ka OT pelleHrueTo II'bK HAMA Ja IIOJI3BaMe KOJOHUATE Ha X; U X3, 3amoTo f 3aBUCH HEIIOCPEICTBEHO
caMo OT CTOMHOCTUTE Ha g U OT X!

| x1 [ x2 [ x5 ]| g(x2,%3) | Fg(x2,x3),%1) |

0100 1 1
0101 0 1
Ol 110 0 1
o[ 1|1 1 1
1101]0 1 1
1101 0 0
1T11T1]60 0 0
11111 1 1

3a s1a ce ybeaum, Je e Taka, jga cu npurnoMunM Jedunnnusara f = 1011. Oyukiusra f e Hysta Torasa
u caMo Torasa, Koraro BxoabT € 01. Ha ropuure yerupu peja x; = 0, a B uspasa f(g(xz,x3), X1),
X1 € BTopaTa IPOMEH/IMBA, TaKa 4e Ha FOPHUTE YeTupu peaa PyHKIuUATa € deTupu eaunnnu. Ha
JIOJTHUTE YeTHPHU pejia, X1 = 1, Taka 4de (pyHKIMsITa IPOCTO TOBTapsi CTORHOCTUTE HA §(X2,X3). [

3agaua 13. Heka f = 1000 u g = 0111. /la ce namepu Kanoumdnata dhopMa Ha (QYHKIHATA
h(x1,%2, X3, X4) = f(x1,%2) /\ g(x3,X4)

Penienne:

’ X1 \ X2 \ X3 \ X4 H fx1,%2) \ g(x3,x4) \ f(x1,x2) A\ g(x3,x4) \
0[(0|10]O0 1 0 0
0]0]0]1 1 1 1
OO0 |T1T1]0 1 1 1
OO0 | T1T]1 1 1 1
O(1,101]0 0 0 0
O 1101 0 1 0
o(1|11]0 0 1 0
O 1T |1 ]1 0 1 0
110100 0 0 0
11001 0 1 0
1101110 0 1 0
11011 0 1 0
1T|1T]010 0 0 0
T 1101 0 1 0
1111110 0 1 0
T, 1111 0 1 0

N raka, h = 01110000 0000 0000. U
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Bamauva 14. ajgenu ca ciaegaure HyHKIUN 9pe3 (hopmyin:

f(X,y,Z) =xydxz>dyz
gxy,z)=(x—y)a(ly—z)®(z—y))
h(x,y,z) = (x =2 y)(y = z) = (x = z)

Jla ce HAMEpAT KaHOHUYHUTE IMPEJICTaBAHUS Ha (DYHKITUUTE.

OTtrosop:

f(x,y,z) = 00010111
g(x,y,z) = 10010101
h(x,y,z) = 11111111

Samaua 15. ExBuBasieHTHU JU ca cjieHuTe jiBe (hopMyJIH:
(x®y) = xVy))x—y) — (x&y))
xly

Pemtenne: [la, eksuBasentru ca. [lle pemum 3agadara ¢ rabaunanust MeTos (Tabiurure He ca
nokasann). [Ibpeara dopmy/ia e KOHIOHKIUS OT T=((x®y) - xVy)ulllo=(X—-y) —
(x®y)), kosito e oueBuro 1110. A nonnara popmyna—deprara Ha Sheffer—e na dpynknusirta 1110
110 J1e(PUHUATIHS. O

Samaya 16. /lokaxkere 1upe3 eKBUBAJEHTHHU MpeoOpa3yBaHUsl CJIEHUTE €KBUBAJIEHTHOCTH:
e x— (xy—((x—>y)—y)z) =y — (x = z).

ex—(y—z)=x—ovy) — (x—z).

e X(ydz)=xV([y —z)(z —=y)).

Pasperiennre ekBuBajieHTHE ITpeobpa3yBaHus ca BCUYKH CBOWCTBa Ha OysieBuTe (DYHKIIUU HA JIBE
[IPOMEHJINBY, JIaJleHN B y4eOHUKa, U OCBEH TOBAa CBOWCTBOTO Ha MMILIMKAIUATA X — Y = X V' Y
U CBOWMCTBOTO Ha cymaTra II0 MOJYJI JBe X &Y = XY V XY, CBOHCTBOTO Ha €KBUBAJEHTHOCTTA
X =y = xy V Xy, cBoiicrBoro Ha deprara Ha Sheffer xjy = Xy u cBoiicrBoTo Ha cTpejkara Ha
Peirce x [y =xVy.

Pemenne: Ille nmokazkem caMo IocjeiHaTa €KBUBAJEHTHOCT, KOSITO €

x(yoz)=xV(ly—z)(z—vy))

J/

A
Ha pasriename m3paza A = (y — z)(z — y). B cuna e:

— z)(z —y) // cBOCTBO Ha MMNAMKALMATA

Yy
yVz)(zVy) [/ BucTpnbyTMBHOCT Ha KOHIOHKLMATA Hag AN3IOHKLUSTA
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1 raka, nscHarta crpaHa e eKBUBAJEHTHA HA

®
<

yzVyz= // De Morgan
Xxyzyz= // De Morgan
YVE)([GVE) =x(G V)Y V) =XTyVyz VYV zz) =

g

3amaua 17. /lokaxkere ype3 eKBUBAJCHTHH IIpeoOpa3yBaHud, de X € (PUKTUBHA ITPOMEHJINBA B
caeHuTe (DYHKITAN:

o f(x1,%2) = (%2 = x1)(x2 | x2).

o g(xi,x2) = (x2 =x1) V (x1]x2).

o h(x1,%x2,x3) = ((x1 ®x2) = x3) (X3 = X2).
Perrenune:
flx, %) = (xa = x1) (2 Lx2) = (2 = x1) (2 Vxa) = (%2 = x9)%; =

(e Vx)g=xx Vg =xVxx=x1Vx)=x

glxi,x2) = (x2 =x1) V (x1x2) = (xix2 VXaxz) V (ax2) = xix VXX, VX VX, =
X]Xz\/)(_](x_z\/1)\/7(_2:X1X2\/X_1] \/X_2:X1X2\/X_1\/X_2:
xixa VXix; = [/ Heka X1 =P
pVp=1

h(xi,%2,%3) = ((x1 @ x2) = x3)(x3 = x2) = (1 D2 Vx3) (X3 Vx2) =

x1 B VX)X x) = ex V) =g Viax Vx;)xox; =

(
(
((axz Xix2) V x3)xaxs = (X7 VX2) (%G V X2) V x3)%0x3 =

(7 Vx2)(x1 VX2) Vxs)xaxs = ((ax VX xz V xoxs V xaxz) V xz)xoxs =
(X2 Vxaxi) Vxs)xoxs = (X% Vxaxg V x3)Xoxs =

X1 X2 X2%3 V xox1%2X3 V X3XoX3 = X1 X2X3 V OV Xox3 = X7 Xox3 V XgpX3 =

(X1 V 1)x2x3 = 1X2x3 = X2X3

g

3amaga 18. [lokakere, Ue BcAKa cUMeTpuyHa OyseBa (PyHKIUs, pa3IndHa OT KOHCTAaHTa, UMa
CcaMO CbIIECTBEHU ITPOMEHJINBH.

Pentenne: Jla napeuem tasu dyuknug f. Heka n e 6post na Heitnure nmpomensusu. [Hlom f He
e KoHcTaHTa, f mMa croitHocT 0 BbPXY IIOHE €IMH BEKTOP M CTOWHOCT 1 BbPXY IIOHE €IUH BEKTOP.
CbriiacHO pa3CcbKICHUATA B PEIICHIETO Ha 3a/ada b, 38 BCEKH CJI0N Ha N-MepHUS XUIepKyo, f nma
eJIHa U CbIa CTOHHOCT BbPXY BCUYKH BEKTOpHU OT To3M cJjoil. JlecHo ce Bu:Ka, ye B XurepkKybda
MMa CbCEJHU CJI0eBe (TOeCT, eIMHUAT MMa €JIHA eJMHUIA [oBede OT JApYyrus), Takuba de f uma
croitHocT 0 BbpXY €IUHUS OT TSIX U CTOWHOCT 1 BBPXY APYTHUsl OT TSX.
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Bes orpanuuenne na obrHoctTa, Heka f mMma croftHocT 0 BbPXYy BCHYKH BEKTOPU OT CJIOH K
u cToitHOCT 1 BBPXY BCHYKH BeKTOpHU OT coit k + 1, 3a makoe k, takopa e 0 < k < n — 1.
[Ile mokarkeM €HO TIOMOIIHO TBBPJCHNE, UUATO BaXKHOCT HaJjara Ja ro o00COOMM KaTo Jema.
Usno13BaMe KOHTPAIIO3UTUBHOTO TBbpaenue! Ha Jlema 1 1 ThpCeHHAT pe3y/ITaT Cjle/[Ba BeIHara.

JIema 1. Axo f € FJ' numa none ejna hUKTUBHA IPOMEHJINBA, TO 38 BCEKH J[BA CHCEIHI
cnog Ly m Ly 1 Ha N-MepHUs XUIEpKyO CbhIIECTBYBa BEKTOp a € Ly u chllecTByBa
BekTOp b € L1, Takusa ge f(a) = f(b).

HokazarescrBo: Heka x; e pukTusnara npomenupa. [lo gedpunurms:

X1y X2y e v ey X1y Oy X1y Xig2y o o ey Xn) = T(X7, X2y ooy Xi1y 1y Xi1y Xit2y e« oy Xn)
3a BCsIKO “paszaBane” Ha (OyJ€BH) CTOMHOCTH HA X7, X2, - -+, Xi—1, Xit1, Xit2, « - -, Xn-
Ja pasrimegame mponsBosHo K, TakoBa 9e 0 < k < n— 1. O4eBUIHO CHITECTBYBa ITOHE
e/IHO “pas3jiaBaHe’ Ha CTOMHOCTH HA Xi, X2, ..., Xi_1, Xit1, Xit2, - - ., Xn, KOETO “raBa’
TOYHO K €JIMHUII Ha TPOMEHTIUBUTE X1, X2, . . ., Xi_1, Xit1, Xit2, - - - » Xn. Ja pasriegame
Koe Jla e pasjaBaHe, jJaBaiio K exunuiu, u jga ro xapedem ¢. Ilo ornomenne na ¢,
BEKTOD'BT

A = X1y X2y - “)Xi—])o)xi-i-])XH—Z) «+eyXn

“Ma TOYHO K €JMHUIM, & BEKTOPHT
b = X1y X2y« e ey Xi1y 1)Xi+1axi+2)° <oy Xn

uMa Touno k + 1 exmrnnn’. Ho a e BekTop or cioit k u b e BekTop oT cioit k + 1 Ha

XUITEPKYOa. QED
O
CuiesiBamiaTa 3a/ia4a 10J13Ba pejianusra <, jgedunupana B (2).
Bagada 19. [la pasriegame naxaksa f € FJ', TakaBa de CbIIeCTByBaT K BEKTOpH aj, &z, ..., ak

3a HAKAKBO K > 2, TaKuBa 4e

s a

flay) # flag) # - # flay)
a ce mokaxke, 9e pyHKIUATA nMa oHe K — 1 ¢'bIecTBeHN TPOMEHITUBH.

Pemenne: Penamusra < e pedJiekcuBHa, HO OT BTOPOTO OrPaHUYEHUE CJIeIBa, Y€ BEKTOPUTE
ca JBa 10 JBa pasindnu. [la cu nmpunomuuMm u penanusara <, pedbunupana B (3). OueBugHo, 10
OTHOIIIEHUE Ha < MMa BEpHUTra

a1-<b1,1-<----<b1’t1 <a2<b2,1<~--<b21t2<---<ak,1 ‘<bkf1,1‘<""<bkf1,tk,1 < ag

TKonrpanosutusaoTo ¢ “AKO ChIIECTBYBAT CheeqHH cloeBe Ly u Ly 1 Ha xumepky6a, Takusa ue Va € Ly Vb €
Ly,1:f(a) # f(b), To f uama dbukTUBHU TPOMEHIUBY.

HIo-Touno Ka3aHo, ©Ma TOIHO (n?) TaKuBa “‘pa3aBaHus .

S3abesexere, de cien Karo nsbepeM TakoBa ¢ U pasriierkaMe HeIaTa II0 OTHOINICHHE Ha HEro, CHMBOJIHTE X
U Taka HATATHK BeYe HE Ca IMPOMEHJINBU, & Ca KOHKDETHU OYJIEBU CTONHOCTH.
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TBBLPAUM, Ue B Ta3W BEPHUTa UMa HoHe Kk — 1 pa3IudHu ¢hCeHH JBOHKH BeKTOPH ', TaKuBa, de (pyH-
KIIATA UMa, ITPOTUBOIIOJIOKHI CTOMHOCTH BBHPXY BEKTOPUTE OT BCsKa JiBoika. ToBa TBbLpJeHue e
OYEBHUJIHO W HAMA Jla I'0 JIOKasBame. Bekrtopure OT BCsKa JIBOMKa ce pas3udaBaT B TOYHO €JIHA
MO3UIIN, CJIEJIOBATEIHO Ca BEKTOPU OT JIBa ChCeIHU cJIod Ha xurnepkyoda. [Ipmmarame KonTparo-
3UTUBHOTO TBbPJeHne Ha Jlema 1 n Bukaame, e dpyuakiusgra nva k — 1 GUKTUBHE TPOMEHTHBH.

dakTa, Ue BCsKa JBOMKA JBONKHN 3a/aBa PA3JIMYHU (DUKTUBHU IIPOMEHJIUBU, TOPAIH KOETO
3aK/II09aBaMe, g€ IPOMEHJ/IMBUTE He MOXKe Jia ca 1mo-mMajiko ot k — 1, e oueBuieH. U

Bagada 20. Heka f,g € F} ca takuBa, 4e f(a) @ g(a) = 1 3a Touno nederen 6poii BeKTOpH
a € J7. [la ce Jokazke, 4e BCAKa IIPOMEH/INBA € ChIIECTBEHa 3a II0He eaHaTa oT dyuknuute f u g.

Pemenne: Orpannvennero “f(a)@g(a) = 1 3a Touno HedereH Opoii BeKTopu” e ¢bIoTo KaTo “f u
g ce pa3/IMvaBaT BbpPXY TOYHO HeueTeH Opoil BEKTOpH — TOBA CJIE/IBa TPUBUAJIHO OT JeDUHHUIIAATA
Ha QyHKIUATA B.

U1 rTaka, jaBere GyHKINU MMAT HIPOTHUBOIOJIOKHHU CTOMHOCTH BBPXY IOJMHOXKECTBO Ha ]} ¢
HeveTHa MOITHOCT. /la jiomycHeM, 1Ue ¢'bIIecTBYBa IIPOMEH/INBA Xi, KOATO € (PUKTUBHA U 34 JIBETE
dbyukiun. [lo nedpuruims:

F(X1y X2y e oy X1y Oy Xt 1y Xit2y e ooy Xn) = F(X15X2y e ooy X1y Ty X1y Xi 2y o+ y X))
9(X1>X2>'“axith»XHhXHZ)-">Xn) = g(XhXZ)"-aXFh1)Xi+1)xi+2»--->Xn)
3a BCAKO pasgaBaHe Ha 0 m 1 Ha MPOMEHJIUBUATE X1, X2, - - ., Xi_1, Xitl, Xit2s - - - 5 Xn-

Ja cu mpejpcraBuM u JiBeTe (GYHKINN €THOBPEMEHHO BBPXY XUIEPKYOa — Jia CH MPEeICTaBUM
N-MepHUs XUIEPKYO U 70 BCEKU HETOB BP'bX, CTOMHOCTTA Ha PYHKINATA f B YepBEHO U CTOMHOCTTA
Ha DYHKIMUATA § B CHHBO.

Jla cpexkem xunepkyba B i-Tata pasmepHocT. [losydaBame jBa xurepkyoOa, BCEKH OT pa3Mep-
HocT N — 1. 3a Mpous3BoJIeH BpbX U OT eiHUs HorydeH (n— 1)-MepeH xurepky0d, ako V € HErOBUSIT
CHOTBETeH BPBLX' B ApyTHs (M — 1)-Mepen xunepky6, scuo e, ue f(u) = f(v) u g(u) = g(v) — Tosa
e 3apa,in PUKTUBHOCTTA HA X; IO OTHOIIeHUe u Ha f, u Ha g.

CurenoBaresiHo, 6posT Ha BbPXOBeTe, BLPXy KOMTO f n g mMaT e/iHa M CbhIfa CTOWHOCT B
equnus (N — 1)-mepen xunepkyd e paBeH Ha OpOsi Ha BbpPXOBeTe, BbpXy KouTo f n g mMar eiHa
M CbIIla CTOWHOCT B jipyrus (N — 1)-mepen xunepky6. A oTTyK ciiejBa, de OposiT Ha BbPXOBETE,
BbPXY KOUTO f U g MaT pa3imdHa CTOMHOCT B ejuHus (n—1)-Mepen xumepky6 e paBeH Ha Opost
Ha BbPXOBETe, BbpXy KouTo f 1 g uMar pa3jamvHa CTOWHOCT B Jipyrus (n— 1)-MepeH xuepkyo.
Ho 6posit Ha BbpxXOBeTe, BbPXY KouTo f U g ce pasjaundaBaT B OpUTHHAIHUS (IIPEIH CPI3BAHETO)
T-MepeH XHUIepKyd, € paBeH Ha cyMaTa OT Oposi Ha BbpXoBeTe, BbpXy f 1 g ce pazinmdyaBaT BbPXY
enuHus mosrydeH (n—1)-mepen xutepky6 u O6posi Ha BbpXoBeTe, BbPXY f 1 ¢ ce pazimdaBaT BbPXy
npyrus moayden (n—1)-mepen xunepky6. [1lom aBere chbupaemu ca paBHHU, TSXHATA CyMa € YeTHO
qucsio. Toraa 6posaT Ha BbPXOBeTE, BbPXy KOUTO f U ¢ ce pasauyaBaT B OpUTHHAJHUsI (TIpe/In
CpsI3BAHETO) M-MepeH XUIepkyo, e derna. Koero mporuBopedn Ha yCJIOBHETO HA 3aJadaTa. O

Samaua 21. /lokaxkeTre upe3 eKBUBAJIEHTHU ITPEOOPa3yBaHusd, Ue CJIeJIHUTE jiBe (DOpMYJIn HE ca
€KBUBAJIEHTHIH:

U=(x1Y)— (xz— (Fy=2)V(xyVz))
V=I(x—=ylx]l(yz)) Viz

Pasperiennre ekBuBajieHTHN TIpeobpa3yBaHns ca Te3u oT 3ajgada 16.

f[Ige TaxmBa MBOMKE MOMKE Ja MMAT OOII €JIEMEHT, BLIIPEKH Ue Ca PA3IMTHU KATO JIBOHKIL.
f«CrporBeTeH BpBX’ O3HAUABA, Y€ HMA ChINUS €THKeT, ToecT (N — 1)-MepeH Gy/eB BEKTOD.
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Pentenune: Ot egna crpana:

U=x17V (3ZV(Xy=2)V(xy
V

|
=xVyVxzV(Xl(y=2z)VxVyVz= //nonexe e or sugaxV ---XV---

Ot apyra crpana:

xVy)(xVyz) Vyz
xVy)VxVyz)VyVz
yVvVxVyzVvyvVvz
gVIxVyzV1zVy
YVv1)Vvziyv1)vVy=xVyVz

= (
= (

I
xxx

[Tokazaxme, 1e V e exkBuBasieHTHa Ha X V' Y V z. OT Ta3u npocra (opmysia JecHO ce BUKIA, T
ceMaHTHKaTa Ha V He e KoHcTranTa-ejuauna. Ciemosarento, U u V He ca eKBUBaJICHTHH. O

Bamaga 22. Hamepere CbB/IH® na OyseBara dyuxnmsa f = 01110100.

Pemenne: llMenara Ha MPOMEHJIMBATE He ca YTOUYHEHHU, TaKa de uMame cBOOOa Jia cu I'u m3be-
pem. M30mpame X, Yy u z, KaTo ce IMOI3Ba TPAAUIIIMOHHATA Hapep0a X-TIpeau-y u Y-1npean-z. Torasa
tTabyiniara Ha (PYHKIUATA €:

o [ %]

00 |10]O
OO0 | T |1
O 1101
O 1T | 1|1
110100
T10 1 |1
111100
T 1110
Cu/IHO e:
xXyzVxyzVvVxyzVxyz

Bamaua 23. Hamepere CbeIH® nHa cieanute OysieBu pyHKINH:
A) (x1 ©x2) — x2x3

B) f=01101100

B) g =0001110110011011

T) xixg = %

A) (xly)z
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E) xy=(y=2z)

AKO IIPOMEHJIMBUTE HE Ca UMEHYBaHM ABHO, JOIIYCHETC IIOAXOAAIIO UMEHyBaHe C, HallpuMep, X, y,
Z WIN X1, X2, X3 U TaKa HATATDHK.

OTroBopu u pelneHus:

A) (1D x2) 2 xox3 =X1 %% VX1 xax3 VXixax3 Vx1x2X3 VX1 X2 X3

B) f(x,y,z) =Xxyz V Xyz V xyz V xyz

B) g(x1,%2,X3,%) =X1X2X3%a VX1 %2 X3 %3 VX1 X2 X3%4 VX1 X2 X3%4 V X1 X2 X3 X8 V X1 X2 X3 X V

X1X2X3Xs V X1 X2X3Xs V X1X2X3X4

) xix; =% =xVs =xVaVs =5 Vo VX =x VXV B rosn ciyyait
namepxume CbB/IH® ¢ ekBuBasieHTHU mpeobpalyBanusa. [1o-ToUHO Ka3aHO, U3BBPIIAXME
penIa OT eKBUBAJIEHTHI [Tpeodpa3yBaHus, pe3y/ITaTbT OT KOUTO e u3pas, Koiito e Cre/IHD
110 (pOPMaJTHU [IPUYUHA: UMa TOYHO TakaBa (popma, KakBaTo TpsidbBa ja uma ejgra Cbe/IHO.

) (xly)z = Xxyz. 3a cbxkajenne, noiaydenust uspas He e Cbe/IH®, 3amoro HsaMa KeiaHa-
ta dopmal 3a ma e Cb/IHD ¢ eana mbiHa KOHIOHKTUBHA KJjay3a, U3pa3bT TPAOBa a e
KOHKATEHAINS OT JIMTEPaJd, a TO3U U3pa3 He € TaKbB, 3alll0TO XY HUTO € JINTepaJl, HUTO €
KOHKaTEHAIUs OT JINTepan. AKO MCKaMe J1a PEIInM I0A3a5a9aTa ¢ eKBUBAJICHTHH IIpeodpa-
3yBaHUsl, TPsIOBa Ja MpoabKUM. XYz = (X VYy)z=Xxz V yz=Xxz(yVvVy) Vyz(x VX)) =
Xyz V XYz V XYz V XYZ=Xyz V XYZ V x[Z

E) xyz V xyz V xyz V Xyz

Banaya 24. Komko Cve/IH® uma Ha N mpoMeH MBI

Pemienne: DBpogar na mbaanTe KOHIOHKTUBHU KJay3u € TOYHO 2™, 3aIl0TO BbB BCAKA OT THAX
y9acTBaT TOYHO M JINTEpAJa, & 38 BCEKH OT TAX UMa TOYHO 2 BB3MOKHOCTH HE3ABHCHUMO OT OC-
tanasure. Beska Co/IH® ce onpejiesist eHO3HAYHO OT TOBA, KOU II'bJIHM KOHIOHKTUBHY KJIay3U
yudactBar. Ho oTroBopbT 22" 3a opost Ha Bcuuku CbB/IH® He e TodeH, moHexke He MOXKE Jla HIMa
HUTO €J[HA II'bJIHA KOHIOHKTHBHA Kiay3a. C apyru jaymu, npasaara dhopMmysna (IpasHUAT CTPUHT)
e e Cue/IH® 1o nedpurnims. Otropopst e 22 — 1.

MozkeM Jia TO TIOJIyIUM U C JIPYTU Pa3ChiKJEHUs: BedKa OysaeBa MYHKIMS HA T TPOMEHJIMBU
6e3 koucranTa-aysaa uma Touno ejgaa Coe/IHOD, a na pasmuanu Coe/IH® choTBeTcTBaT pasininu
OyneBu pyHKITUN. U

Banaga 25. Koiko JITH® uma uva 1 npomermBm?

Pentenmne: Tpsadsa j1a cboOpas3sum KOJKO KOHIOHKTUBHU KJIay3U UMa. B KOHIOHKTUBHHUTE KJIay3U
MMa TPU Bb3MOYKHOCTH 3 BCAKa IIPOMEHJINBA (& He JiBe, KAKTO Gellle MPH MIbJIHUTe KOHIOHKTHBHU
KJIQy3H) — IIPOMEHJIMBATA MOKE JIa yIacTBa KaTo IMOJOKUTE/IeH JINTePasl, KaTO OTPUIIATE IeH JINTe-
paJI Wi 13001110 J1a He y4yacTBa. 1oBa o3HavuaBa 3™ Bb3MOKHOCTU, HO aKO OPOUM U BbH3MOKHOCTTA
Jla HsIMa, yIacTBAIlU IIPOMEHJINBY U3001110, TOECT Ipa3HaTa MOC/IeI0BATETHOCT OT JuTepasn (1pas-
HusT ctpunr). Ho Hue nckame Besika IrbJiHA KOHIOHKTHBHA KJjlays3a jia € HellpasHa, TOeCT Jia nMa
MOHE €JIMH JIUTEePaJI, TaKa Ue Bb3MOXKHOCTTA Ja HeAMa HUTO €JIMH JIMTEPAJ OTHA/Ia U Bb3MOKHOC-
tute ca 3" — 1.

Beska oT rb/iHETE KOHIOHKTUBHE KJIay3W MOXKE JIa y9acTBa WX Jia He y9acTBa, HO TpaOBa j1a
nMa IIOHE eJIHa TaKaBa, TaKa ue ODIIMO Bb3MOKHOCTUTE Ca 23", Ul
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3azaga 26. Hamepere 6post Ha Oynesure dynkuun or Fj', yunro Cbs/IH® usnbanasar yciio-
BHUETO:

1. Hama mbiiHa KOHIOHKTHBHA KJjay3a, B KOATO OpOSAT Ha IOJOXKUTEJHUTE JIUTEPAIN € PaBeH
Ha Oposi HAa OTPUIATETHUTE JIUTEPAJIN.

2. Begka mbiiHa KOHIOHKTHBHA KJjlay3a UMa deTeH Opoil OTpUIaTe/THA JIMTEPAJIH.
3. Begka mbyiHa KOHIOHKTHBHA KJIay3a UMa ITOHE J[Ba OTPUIATETHU JINTEPAJIA.
Pemrenne:

1. Ako n e meuerno, to sermuku Coe/IH® ca takusa u otroBopnr e 22 — 1. Ako 1 e weTHO,
orroBopbT € 2P — 1, KbJieTo P € OposT Ha M-BEKTOPUTE C HEPaBeH OPOil HY/JIU U €JMHUIIA.
OueBnjno, p = 2™ —(, KbieTo g € OpodT Ha N-BeKTOpUTE ¢ paBeH Opoit myau u exunuim. Ho

HI€ 3HAeM, Je UMa TOTHO (n’}z) HAYIMHA J1a PA3IIOJI0KUM N/2 HyJIn 1 /2 e TMHUIN B IHHEHHA

Hapesba, CaeoBaTeTHO ( = (n’}z), ciemoBaresno p = 2" — (HT}Z)’ CJIeIOBATETHO OTTOBOPBHT

e 22l 1.

2. 3a BCeKHU BXOJIEH BEKTOD CHOTBETHATA II'bJIHA KOHIOHKTHBHA Kjay3a ydactBa B Cb/IHOD
TCTK (DYHKIUATA UMa CTOWHOCT | BBpPXY TO3u BXOJieH BekTOp. lcka ce dynkiusara ja e
3aIb/KUTEIHO O BLPXY BCHYKHM BXOJHU BEKTODU C HeUeTeH OpOil HyJIM, TOECT CTONHOCTTA
Ha (QYHKIUSATA MOXKE JIa Bapupa caMo BbPXY BeKTOpuTe ¢ deTeH Opoit mysun. OTroBopsT €

n—1
22" —1, 3am[0TO TOYHO HOJIOBUHATA BEKTODPH, TOECT %2“ = 2" ca Te3u ¢ yeTeH 6poit HyIH,

n—1
aor 2> BaJWM eIMHHIA 3apaJy TOBa, de PyHKIMATa KoHcTanTa-nyaa Hama Cne/IHO.

3. Bbpxy BekTOpHUTE C HyJIa HYJIU U TOYHO €/IHa HyJIa, (DYHKIUATA TPAOBa J1a € 33, Th/IKUTEHO 0.
OcBeH ToOBa, He MOXKe J1a € KOHCTaHTa-Hy/1a. pyru orpanndenus Hama. Vima enH BEKTOD €
n
HyJla HyJII ¥ L BEKTOpa ¢ TOYHO efana Hymna. OrrosopsT e 22 ™1 — 1.

g

Bamaua 27. Heka n > 2. Jla ce onpegenn abmkunata na CbB/IH® (karo 6poii Ha mbjaHHTE
KOHIOHKTHBHU KJIay3W) Ha cJeHnTe OyaeBn (DYHKINN, IpeCcTaBeHn Ipe3 hopMyIIn:

Lxi@®x2@- ®xn

2. xiVxoV-- - Vx )XV V- Vxy)
3. V1gi<jgnxixi

4. A1§i<jgn(xi_>xj)

Pemenne: 3agadara e cbimara KaTo “KOJIKO €IUHUIMN CbIbprKa KAHOHMIHOTO IIPEJICTaBsIHe Ha,
dyukiuara?”’. KaHOHHIHOTO IpecTaBsiHe Ha BCIKA OT Te3W 4eTUPH (DYHKIMH UMa JIeCHa 3a OIl-
penensine popma. TpssdOBa pazdbepeMm KakbB € pattern-bT Ha KAHOHHIHOTO IIPEJICTaBsiHe Ha BCSIKA
ot Tax. CTopum Jin TOBa, PEIIEHHETO CTaBa TPUBHUAJIHO.

TToBa ce u3BexK 1A TPUBUAIHO, UMAIKH [IPEIBU PE3Y/ITATa OT KOMOHHATOPUKATA, Y€ GPOST Ha HOIMHOXKECTBATA
C YeTHA MOIIHOCT € PAaBeH Ha OPOs HA ITOAMHOXKECTBATA C HEYETHA MOIIHOCT.
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1. ®yukIiugaTa e cyMa o MOJLYJI JIBe Ha BCUYIKHU ITpoMeninBu. O4eBUIHO, Ta3u cyma € 1 TOYHO
BbPXY T€3U BEKTOPHU, KOUTO UMAT HedeTeH Opoil equnuiin. KakTo Bede KazaxMme B PEIIeHHETO
Ha 3aada 26, BEKTOpHUTE ¢ HedeTeH OOl eIMHAI ¢a TOYHO IIOJIOBHHATA, TOECT %2“ =21

n—1
OrrosopsT e Touno 2™ ', Babenexkere, e He e 22 | 3aI0TO BHPXY BBIPOCHATE BEKTOPH

cTOMHOCTUTE Ha (PYHKIMATA HE BaApUPAT, & CAMO €JIMHUIIN.

2. Jlecno ce Buxka, 1e pyukiusaTa e 0 Bbpxy TouaHOo a8a BekTopa: 00---0u 11--- 1. OTroBopsbT
e 2™ —2.

3. OyHKIUATA UMa CTOWHOCT | TOYHO BBHPXY Te€3U BEKTOPHU, KOUTO UMAT IIOHE JIBe €JIMHUIA B
cebe cu. BekTopuTe, KOUTO HIMAT IOHE JIBE €JIMHUIM B cebe CHU, ca Te3U C HyJa CIUHUIN
(camo exuu) u ¢ To9HO enHa equHuIa (N Takusa). OrroBopbr € 2" —n — 1.

4. Mozxke 0u e 1o-J1ecHo Ja ce ¢bobpa3u KakBa e (popMaTa Ha KAHOHUIHOTO IIPEJICTaBsiHe, aKo
M3I0/I3BaMe Pa3InIHO MPeJICTaBAHe Ha CbIaTa (DyHKIUS:

N x—=x)= N ®Vx)

1<i<j<n 1<i<j<n

Kosito 1 or jaBere hopMmysn jia pasriename, BUKamMe, de (pyHKIUATA € HyJla BbpPXy TOYHO
Te3M BEKTOPH, KOUTO MMAT IOHe enHa 1, KoATo e BiasBo or moHe eqna Of. Cienosaresso,
dyHKIUgTA € equHuIa ToUHO Bbpxy Bekropure 00---00, 00---01, 00---11, ..., 0T---11,
11---11. Te ca Touno n + 1, u ToBa € OTTOBOPBT. U

Bamaua 28. Heka f(x1,X2,...,%Xn) # g(Y1,Y2y...,Yn) ca Oynesu dysxiuu, rakusa 1e Co/IHD
Ha f uma ky I'bJIHU KOHIOHKTHBHU KJIay3H, a Ha ¢, K, ['bJIHE KOHIOHKTUBHE KJay3u. [la ce onpeesm
JUbJIKUHATA, B OPOi I'bJIHM KOHIOHKTUBHE KJIay3H, Ha:

h(xhxz)---»Xn)yhUZ)“wUn) =f9
t(XhXZ)--wxn)yhyb'--)yn) :f\/g

Pemenne: Jla pasriemame mbpso fg. 3abenexkere, de ToBa € QyHKIMA HE HA M, & HA 2N [IPO-
MenymBu. Helinara tabimia e moka3aHa CXeMaTHIHO Ha cjejHaTa Tabjuna. Jla cu mpejcraBuM,
Ye BLPXY BXOJHHTE BEKTOPHU, BCEKH C JbJKHHA 2T, KOUTO ca 0bmio 22" na 6poii, e nedunupano
rpynupaHe B HEIIO KaTO HPaBOBI'bJIHUAIM ¢ pa3Mepnd N X 2™, KOUTO Ha Tab/uIaTa ca IOKa3aHU B
JIIBaTa CTPaHa, OIBETEHU B PO30BO U 3e€/1€HO. Beeku 3ej1eH MpaBObIbJIHIK Orpazk/ia eIHa I'PYIa
OT CTOHHOCTHU Ha Y-IIPOMEHJIUBUTE, KATO TpynuTe ca 2™ 0010 U CbIbPKAHUETO UM € €HO U ChITO:
BCsIKa TPYIIa CbIbPrKa TOYHO BCUYKHU N-BEKTOPH B JIeKCUKOIpadcku peji. PozoBute mpaBobIrb/IHNA-
I OrPazkKJaT IPYIH OT CTOWHOCTH Ha X-IIPOMEHJIUBHUTE, KATO TE3U IPyn Hak ca 2™ obIIo u BesKa
nMa 2™ n-BeKTOpa, HO cera BCsIKa I'PyIa CbIbpxKa 2™ KOIHUs Ha eIUH U ChIINA T-BEeKTOP.

Twit kato dyHKIMATA g 3aBUCH OT Y-CTOMHOCTUTE, & pyHKIuATa f, OT X-cTOifHOCTHUTE, B JsIC-
HATa CTPaHa, KbJIeTO ca (PYHKIIMOHATHUTE CTOMHOCTH, HAOIIOIaBaMe CJIeJHITe 3aKOHOMEPHOCTH.
Komonara na g ce ¢cberon ot 2™ MOJKOJIOHU, BCSKa OT KOMTO € KOIUEe Ha €JUH U ChIy pattern,
KoiiTo mMa TouHO K, emununum (1o yciosue g nma CoB/IH® ¢ Touno k; mbIHNM KOHIOHKTHBHH
kyiay3n). ToYHO KaKBO € ChIbPyKAHUETO HA Ta3d MOBTAPSIIA Ce KOJOHA 3aBUCH OT KOHKDETHKATA
Ha ¢. B Tabaumara “g;” e Kparbk 3ammc 3a g(yi), KbJIETO Yi € i-usaT BEKTOP OT Y-BEKTOPHUTE, 34
0<i<2n—1.

Ot apyra crpana, KojoHaTa Ha f ce ¢beronm or 2™ MOJIKOIOHM, BCSIKa OT KOUTO ChIbprKa 2™
KOIIMSI Ha €JIHA U ChIa CTOMHOCT, a UMEHHO (pyHKIMOHAHATA CTOHHOCT Ha f BbpXy i-Usd OT X-
BekTopuTe 3a 0 < 1 < 2™ — 1, KosiTO € oTOessI3aHa, ¢ ﬂ. OugeBHAHO TOYHO Ky OT TE3M IOIKOJIOHK
ca oT eauHuny. Kon TOYHO, 3aBUCH OT KOHKpeTuKara Ha f.

t Toecr, B komTo mva x; = 1 u x; = 0 mpu 1 < j; Toect, KonTo ca OT Buja -+ 1---0---.
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1 raxa, dyskmuaTa h e kontonknua or f u ¢g. Kononara Ha h He e m306pa3eHa, HO JeCHO
MOXK€ Jla CHU ¢ IPEeJACTaBUM HaIlMCaHA Hal-BISICHO, C BUCOUYMHA 22“, ChCTOAIIA OT II0eJIEMEHTHU
KOHIOHKIIMA OT KojoHnTe Ha g u f. TpuBmasno e jma ce cbobpasm, Ue ako pasdmeM KOJIOHATA
Ha h Ha 2™ MOJKOJIOHN AaHAJIOIMYHO Ha pasdbmBaHusdTa Ha KOojoHuUTe Ha ¢ u f, Touno 2™ — Kk; oT
IIOJIKOJIOHHUTE IIE Ca CaMO OT HYJIM, 3aI10TO KoJjioHaTa Ha f mma TodHO 2™ — Ky OT HOJIKOJIOHH OT
HYJIU, KOUTO B [TOEJIEeMEHTHUTE KOHIOHKIINY “HY/JIUPAT CTONHOCTTA HA h BBPXY ja/ieHus 21-BEeKTOD
HE3aBUCHMO OT CTOMHOCTHUTE Ha g BbPXy Hero. A ocranasute K; na 6poii nojkosionn Ha f ca camo
OT eJIMHUIN. 3a BCAKA OT TAX, PyHKIUATA h mosiydaBa TOIHO Ky eIMHUIN 3apaJii oeIeMeHTHATA
KOHIOHKITHS.

O6mmo, h uma Touno kq x kK, eaumHuIm.

Cera ja pasriemame ¢yaknuaTa t. ChodpazkeHusTa ca aHAJOTMYHU U TAO/IMIATA € ChIlaTa, HO
cera ThPCUM MOIIHOCTTa He Ha cedeHue, a Ha obenunenue. Kosjonara na g mma obmo k; x 2™
euHUIM, a KosioHaTa Ha f mma o6mo ky x 2" emuaumu. Ot k2™ + k2™ = (kg + kp)2™ Tpsabsa
Jla M3BaUM, ChIVIACHO IMPUHIMIIA HA BKJIIOYBAHETO M M3KJIIOYBAHETO, MOINIHOCTTA HA CEYCHUETO,
KOSITO, KAKTO Bede ycraHosuxme, e Kik,. Orrosopsbr e (kg + k2)2™ — ki k;.
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3 buaaromapaocTu

ApropbT Giarogapu muoro Ha Jlodopomup KpamadeB 3a MHOroOpoOiHHUTE KOPEKIMH Ha I'DaMa-
TUYEeCKU U CTUJIUCTUYHU T'PEIIKH, KAKTO U 33 KOPEKIMUTE Ha I'PEIIKM B PENIeHUuSTa Ha JIBe OT
3a/1a9uTe.

Biarogapuoctn 1 va Crosin ToMuIim 3a oTKpuTaTa rpeiika B YCJIOBHETO HA 3ajaqda ! 7.
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