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4.9 MwuanMvun3anusa HA OBOMYHU GyHKIuu. Jln3roHKTUBHUI
HOpPMAaJIHA (pOopMHU

B To3u m cumenBamma maparpad Ime pasriaexgame camo ¢Gop-
Mysu HaL {x122,%1 V T2,T1}. Besaka ¢pysrnus or P, ce peanusupa ¢
6e36poitro MEOrO Popmynu HaL {12, %1 V T2, T1}.

IIpumep 4.9.1 Axro ¢popmynara F' peanusupa f, To popmyure
FVx12,FV 21T V2%, FV 21T V 22%2 V £3T3, ....
CcbIo peajausupar f.

Onpenenenue 4.9.1 [Iod cyosxkHOCT HA dopMysIa we pasbupame
6pos wa byKeume Ha NPOMEHAUBUME 8 HEd.

IIpumep 4.9.2 Popmynara Zi(r1 V o2 V T2x3) UMa CIOKHOCT 5, a
(z1 V z2)(T1 V T3) — cnoxrOCT 4.

Ot 6e30poitHO MHOTOTO (HOPMYJIIKM, KOUTO PEAIU3UPAT HATCHA,
nBowyHa (QYyHKOUA f, IPDAKTUYECKU MHTEPEC NPEINCTABIABAT TE3U C
MUHUMAJHA, CJIOKHOCT.

OueBunHO 33 BCAKA ABOMYHA (QYHKIUA [ MOKe Ha Ce HamMepu
IOHe eJHA MUHUMAJHA (OPMYyJia, 3aIMOTO CJIOKHOCTHATE Ha (HOPMY-
aute, peanusupamy f, IPEICTABIABAT MHOMKECTBO OT €CETeCTBEHU
YKCIa, Cpel KOUTO UMa MOHE eIHO HAl-MalKo.

Moske ma ce onuime enuH TPOCT AJTOPUTDHM, C MOMOIITA HA
KOWTO Ce ompenesis MUHUMAJJHATA (OpMyJia 3a npousBosHa f. Au-
ropuTbMbT ce 6a3upa Ha (akra, Ue 3a BCAKO (UKCUPAHO M CHIEC-
TBYBa Kpaiino MHO:kecTBO S(n, M) OoT pOpMYIU, KOUTO PEANU3UPAT
¢YyHKOUM HA 1 IPOMEHJUBU CbLC CIOKHOCT M m ocBeH TOBa ¢oOp-
mysure ¢ M Oyksu 3a Bcaka f € S(n, M) moratr ma ce mocTposAT
AJITOPUTMUYHO.

Torasa aaropuTbMbT 33 HAMUPAHE HA MUHUMAJIHATA HOPMY-
aa Ha mpousBosHA ¢QyHKIUA f(1,%2,...,Ln) HA N IPOMEHIUBU UMA
CJI€eIHUA BUI:

1. 1=1.

2. Tlposepsasame manu f upumamnexu va S(n,l) m ako mpu-
HAUIe;KU, TPEeMUHABAME KbM T. 5.
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3.1l=1+1.

4. IllpemunaBame KbM T. 2.

5. OmpenmensimMe GpopMysiaTa CbC CIOKHOCT [, KOSTO peau3u-
pa f.

6. Kpaii.

OIII/ICH,HI/I}IT AJIrOpruTHM C€ OCHOBAaBA Ha IO'bBJIHO M3YEPHOBaHE N
€ U3KJIIOUUTEJHO TPyaoeMbK. IIpoBepkure or T. 2 HEe MoraT ma ce
U3BBLPIIAT U C HAR-TOJIEMUTE KOMIIIOTPU HAKe U 33 MAJIKA CTOWHOC-
T Ha 1 u [. [lo Ta3u mpuumHa TOW HE € MOAXOAAIl 33 TPAKTUUECKO
HaMHUpaHe Ha MUHUMAJHA GOPMYJa.

CobimecTByBaT OOCTATHYHO yOEeqUTETHU Pe3yaTaTh, KOUTO HU
KapaT la OpeAmojaraMe ¢ roJaMa YBEPEHOCT, Y€ BCEKU aJIrOPUTHM
33 HaMUpaHe HAa MUHUMAJHATA (OPMYJIa HA IPOU3BOJHA IBOUYHA
¢YHKIUA MMa TPYLZOEMKOCT, CDABHMMA C Ta3W HA METOIA HA I'bJ-
HOTO mM3uepnBane. CJemoBaTENHO, 33 O3 Ce€ HAMEDPHU TPAKTUYIECKO
pellieHre HA 3a4avaTa 33 MUHUMHU3UpaHe, T TpsabBa ma ce orcia-
ou. ToBa MoOke ma cTaHe MO HAKOJKO HauywHa. Hampumep Mokem
Ia Ce OTKa;KeM OT MUHUMAJIHOCTTA ¥ 33 HIPOU3BOJIHA (QYHKIUA HA N
OPOMEHJINUBU A THPCUM (OpMYyJa, HE HO-CIOKHA OT MUHUMAJIHATA
¢dopmyna Ha Hal-jomara (GpyHKOWA Ha 1 OIPOMEHJWBU. B TO3M 1 B
cllenBalusa naparpag me pasrienaMe eIUH APYr HAYUH 33 OTCJIAD-
BaHE HA 33a7avara 3a MUHUMwu3anus. ToBa me moCTUTHEM, KATO OT-
PaEMYMM KJIaca Ha Pa3rieXIaHuTe GOPMYJIN U TLPCUM MUHUMAJJIHA
¢popMyIa COPAMO TO3U KIAC.

Onpenenenne 4.9.2 Hspaz om euda ;, %;,...T;, , K60emo byxeume na
NPOMEHAUBUME CA PA3AUNHY, KAKMO U KoRcmarwmama 1, uwe napuvame
eJIeMEeHTapHA KOHIOHKIUA.

Onpenenenue 4.9.3 /[uz0HKyus Ha PA3AUYHY EAEMEHMAPHY KOHIOH-
KYuu e Hapuveme MU3IOHKTUBHA HOpMasuHa ¢dopma (HP).

Murumasrnama AH® (M/IHP) na dyuruumsara f e IU3IOHKTUB-
Ha HOpMaJiHAa GopMa Ha [ ¢ MUHMMAJHA CIOKHOCT BBHPXY Kiaca OT
Bcwukn JIH®.
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[Ipemu ma pasriemame meromnure 3a Hamupane Ha MIH®, na
ce 3all03HAEeM C HAKOM CBOMCTBA HA €JIEMEHTAPHUTE KOHIOHKOUU U
Ha camute JH®.

Ia ozmaumm ¢ Ny MHOXKECTBOTO OT BCUYKHM IBOUYHH N-OPKH,
3a kKouto GymKmuaTa f(Z1,%9,...,Ty) TPUEMA €AMHUYHA CTOUHOCT.
Ila orbesie:kuM CiiemHUTE IPOCTHU, HO BAKHU CBOMCTBA:

a) Nyvg = Ny U Ny; 6)Nfg:NfﬂNg; B) Nf:Bn\N?.

Herka K; u Ky ca ereMeHTapHM KOHIOHKOUMU. ToraBa CLIIECT-
ByBa IPOCT METOM, C KoiiTto na oupemenum maau Nk, C Ng,.

Teopema 4.9.1 Heobzodumomo u 00cmamsuHo Ycao8ue, 3¢ 04 € U3-
noareno N, C Ni,, e scuuku 6ykeu na Ko da ce cpewyam e Ky, u mo
C6C COULUME CMENEHU.

Hoxra3zarenctTso: Jocmamsuynocm. AKO yCIOBUETO € M3N'LJIHE-

HO, TO K| = KQK&, a oTTaM NK1 = NKgNKé = NK2 mNKé C NK2.
Heobzodumocm. Hexa N, C Ng,, Ki = w?llwg;...xg:,Kg =

bi by b

gk g

cbia OyKBa HA MPOMEHJIMWBA C PA3JMUYHMA CTEHEHU, 3AII0OTO TOTABA

KKy =0 u Ng, N Ng, = 0. Ila nonycuem, ue B Ky uma GykBu HA

OPOMEHJIMBA, KOATO HEe ce cpema B K, m HeKa Ta3u OyKBa € Ij, CbC

crenex by. la momoxum

¢, Jlecro ce Bmxma, ue B K| u Ky He MOKe Ia MMa enHA 1
7

(I,‘jl = bl,xil = Q1,Tj, = G2, ...,(I:ik = af.

ToBa Mo%eMm na HaOIpaBUM, 3aI0OTO Tj, HE € UBMEKLY Ty, Liys -vrs Tj

OcraHajgure IpOMEHJINBU O3 3aMECTUM C KOHCTAHTHU IO IPOU3BOJIEH
HAaYMH. 3a Taka nepurupanara n-opka Ko = 0 n K| = 1, koeto e
HeBBb3MOxHO mopanu Nk, C Nk, .

IIpumep 4.9.3 Ot ropmara Teopema ciaensa, e N, 2O Ny sz,
Nazy 2 Niyzozsy Noyzs 2 Noyzoz, U T. H.

Arko Nk, C Ng,, me kaszBame, ye Ko morabma K. Bcuuknm
CIIEMEHTAaPHN KOHIOHKOUN, KOUTO DO JI'bIaT Kl, ce IIOJIyqa,Ba,T oT
K, upes momxomamo 3aIpackBaHe Ha OYKBM HA IPOMEHJIMUBH.

ket
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Ilpumep 4.9.4 Bcuuku eseMeHTApHU KOHIOHKIIUY, KOUTO MOTIHIAT
T1%T2%3, CA T1,T2, T3, T1T2, L1%3, T2L3.

Heka K = :1:?11:1:?22...$Z’. ToraBa N ce CbCTOH OT N-OPKH, 3a
KOUTO Tj; = G1,%jy = G2, ..., Ty
raTt ma OpueMaT OIPOW3BOJHU cToiHOCTH. T1HH KaTo TOBA MOXKeE O3
crame o 2" ! maumna, To |Ng| = 2"\, Yucmoro | ce mapuua pamne

= daj, & OCTaHAJUTE NMPOMEHJIUBU MO-

Ha eJleMeHTapHaTa KOHIOHKNuA. KOHCTaHTHATa €IMHWOA WMa PaHT
0 ¥ TOrabIA BCUYKA APYTU €JIEMEHTAPHU KOHIOHKIWMU.

Ila ¢uxcupame O6pos Ha OPOMEHJIMBUTE PaBeH Ha n. Kiemen-
TAPHUTE KOHIOHKIUY C 7. OyKBU (T.€. OT PAHT n) Ce HAPDUYAT NEAHU.
JIu3I0HKTUBHATA HOPMAJHA GOPMa, € CbCTABEHA CaMO OT II'bJIHU KO-
HIOHKIUU, ce Hapuya csaspuena JTHP (CsIHD).

Teopema 4.9.2 Beaka dsouuna fywkyus f(x1,z2,...,x,) # 0 ce pea-
auzupa ¢ mouno eona Ce/[HQP.

HMoxazarencTBo: Or noKa3aTeJICcTBOTO Ha TeopeMara Ha Byx
(teopema 4.3.1) ce Bmkaa, ye BCAKA ABOWYHA (QyHKIWA Ce Deasn3u-
pa moue ¢ equa C/IH®. Jlecno moxkeMm na ycranoBuM, ye OPOAT HA
paszimunure Cs/IH® e 22" _ 1, OTKBLOETO CileaBa €MMHCTBEHOCTTA,
HA OpPeICTABAHETO. O

Onpenenenue 4.9.4 [le napuwame esemenmapra kornonkyus K mm-
IJIMKaHTa HA OBomuHarTa QyHKnusa f, axo Ni C Ny.

Heka Ky V Ky V ...V Kg e IIH® ma f(x1,%92,...,2,). Torasa
BCUYKM YJjieHOBe Ha mu3loHKnusaTa Ki, Ko, ..., Ky ca uMOiIuKauaTy Ha
f, 3amoro

Nk; € Nig, UNg, U...UNgkg = Nkvi,v..vi, = Ny.

Onpenenenune 4.9.5 [le xassame, we K e mpocTa MMOINKAHTA Ha
f, axo K e umnauxauma no f u ne ce noeasu,a om HUKoT 0pyza umn-
Auxarma wa f.

Kazano mo npyr mauma, K e mpocra MMIJIMKAHTA HA f, aKO €
TaKaBa WMIUIMKAHTA HA f, KOATO CJeI NIPOU3BOJHO 33APAaCKBaHE HA
OyKBa Ha IPOMEHJIMBA MPECTaBa Ha OblAe MMIJUKAHTA HA f.
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Ilpumep 4.9.5 JlecHO ce BmxIma, e T1X2T3 € OPOCTA UMIIJIIUKAHTA
Ha 1 + T9 + T3.
Teopema 4.9.3 Munumaanama JHP wa deouuwnama ¢ywkyus f ce

CoCmMou camo om npocmu UMNAUKAHMU Ha f

JloxkaszaremcrtBo: [la momycaem mporuBrOTO. Hexka B MIIH®
Ha f = K1V Ky V...V K uMa UMIOJIUKAHTa, KOATO HE € mpocTa. Heka
rosa e K;. ToraBa cbuecTByBa npyra ummiaunkasra K| Ha f, KOATO
norabma Ky, T.e. Nk, C Ng. Ila pasraenave JTH® K{VKyV..VK;.
Nmame NK{ g Nf,NK2 g ]va,...,]\f[(S g Nf u

Nf D) NK{ U]\/v[(2 U.... U]\/v[(S = NK1VK2V---\/K5'

Ot mpyra crpana,
Nf = NK1VK2\/...VKS = NK1 U]\/v[(2 U...u NKS C NK{ U NK2 U... U]\/v[(S
= NK;va...va-

CnenoBarenno f = K{ VEKyV...V K. CToBa mosydyuxme HOBA
IIH® ma f, koaTo cbabpka mo-mMaJko 0yksu or M IITH®. O

Omnpenenenne 4.9.6 /usonkmusnama nopmasna gopma wa f, xos-
Mo ce Coemoy 0m 8CUYKYU NPOCMU umMnaurarkmu wa f, ce Hapuva CbE-
parena /[H® (CAHP wna f) wa f.

Teopema 4.9.4 dynxyusma f ce peaausupa om ceoama CH®.

IMoxkaszarencrBo: Toii karo Kq, Ky, ..., K; ca umnaukaatu (u
TO mpocTu) HA f, TO

Nk, € Ny u Ng,vi,v..vk, = Nk, U Nk, U...UNg, C Ny.
Ot mpyra crpana, or Teopema 4.9.3 ciensa

Nonae 2 NDmaae = Nr- O

Aaropurmure 3a Hamupane sa MJIH® obGukHOBEHO Ce CHLCTO-
at ot ase vyactu — nocrpoasane Ha CAH® u mamupane na MIIH®
upes3 MOOXONAMO HpeMaxpBaHe Ha umiukantu B CAHO.



