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Jexkyusa 10:
Mawiunno camooodyuenue

Cougnocm Ha MAWUHHOMO CAMO00OYUeHUe

X. Caiimwn: “Camoo0yyeHHETO 03HaUYaBa HACTHIIBAHE HA TAaKWBA IIPOMEHU B
CUCTEMaTa, KOMTO ca aJJalTUBHU B CMHUCBHJI, Y€ TI03BOJISIBAT HAa Ta3U CUCTEMA IPU BCEKU
CJIe/IBalll OMUT Ja U3BBPIIIBA JAa/IcHa padoTa Mo-eeKTUBHO U MO-(hEKTHO, OTKOJIKOTO TIPH
MPEAUIIHUTE OMUTH .

P. Muxancku. “CaMmo00y4eHHETO € KOHCTPYHPAaHE WU MOAU(HUITUPAHE HA PA3IUIHU
IIPEJICTaBSHUS HA IPEMETA Ha AEHHOCT .

CAMOOBYYEHHUE YPE3 HAU3YCTABAHE

[IpencrarnsBa Hali-MIPUMUTHUBEH TUII MalIMHHO camooOydenue (MC), aHanor Ha
YYEHETO Hau3ycCT (3a3yOpsHETO) MPU YOBEIIKOTO O0yUYECHHE.

Hoesa. 3ana3Bar ce pe3ysiTaTd OT paboTara Ha cuctemara (yCIOBHITa Ha TEXKKH,
TPYIOEMKH 337241 U MOTYUYCHHUTE PEIICHUS) C 111 U3MOI3BaHEeTO UM HArOTOBO B CIIy4aii, 4e
MOCTHITU 3as1BKa 3a pellaBaHe Ha Beue MOo3HaTa 3aj1ava. B yucTus cu BUJI METOIBT HE
MpeJroiara HUKaKkBa JOMBIHUTETHA 00paboTKa Ha Te3u pesyaTtaru. Okas3Ba ce, 4e mpu
peauiia 3a/1auy TakoBa 3ara3BaHe BOJU /10 UyBCTBUTENIHO MOA0OpsiBaHe Ha paboTara Ha
cucremara (TIOBHIIaBaHE Ha OBP30JHCTBIETO, MKOHOMUS Ha MTAMET U JIp.).

CAMOOBYYEHHUE YPE3 MAKPOOIIEPATOPH

Hoea. Cpiiata, KakToO U CaMOOOYUYEHUETO UpEe3 Hau3yCTsIBAaHE — BAPUAHT HA TO3U
tunt MC, mpu KOUTO ce mpeanonara A0MbIHATETHA 00paboTka (0o0o0maBaHe) Ha
ChXpaHsBaHUTE PE3yJITaTH OT paboTara Ha cucTeMara. M3nmomn3Ba ce Hall-uecTo B CUCTEMH,
CBBpP3aHHM C TUTAHUPAHE HA JEHCTBUSATA.

Ilpumep. Cucremara STRIPS nma oOyuaBaia mojcucrema 3a HaTpyIiBaHEe Ha
pe3yJITaTu OT Be4e U3BBPIICHA OT Hesl paboTa moj popmaTa Ha Makpoorieparopu. Beeku
MaKpoOIepaTop MpeacTapisiBa 0000IIEH MJIaH 3a peliaBaHe Ha JaJeH TUII 3aJa4u U ce
CBhCTOM OT npedyciogus (0000IIaBaT CHIIECTBEHA YacT OT HAYATHOTO ChCTOSHUE TIPU
peraBaHeTo Ha KOHKPETHA 3aj1a4a 3a IUIaHupane), msio (00001eHne Ha KOHCTPYHPAHUS OT
cucTeMara IuiaH) U ciedycnosus (00001eHne Ha LeNITa PU PeIIaBaHeTO Ha KOHKPETHA
3a/1aua 3a IJIaHupaHe).

CAMOOBYYEHHUE YPE3 YTOUYHABAHE HA IIAPAMETPUTE

Hoea. MHoro cucteMu ¢ U3KyCTBEH UHTEJIEKT U3M0JI3BAT OLIEHSBAIM (WIIH
paznensiy) QyHKIMHU, KOUTO MPeICTaBIsIBaT KOMOWHAIIMU OT CTOWHOCTH Ha TOIXOSII0
MOI0paHO MHOXECTBO OT MapameTpu (Tpu3HaIH, GaKkTOpH), KaTO BCEKH MapaMeThp ydacTBa
B OIleHsBaIara (PyHKIUS ChC ChOTBETEH KoeuIiueHT (Teryo). [Ipu npoektupaneTo u
I'BPBOHAYAITHOTO MPOTPaMUpPAHE HA TAKUBA CUCTEMH OOMKHOBEHO € TPY/IHO allpHOPH Jia Ce
OTIpeEIIAT MPAaBUIHO TErjiaTa Ha BCUYKU (DaKTOPH, KOUTO y4acTBaT BbB (hOpMyIHpPOBKaATa HA



oreHsBamaTa GyHkius. EquH Bb3MOXKEH MOIXO0/ 32 MPABUITHOTO ONPE/IEIISTHE Ha TerjaTa Ha
otnenHuTe (PaKTOPHU € CBBP3aH C BKIIFOYBAHETO HA CPECTBA 32 MOIUDUIINPAHE
(moyTOYHSIBaHE) HA TE€3M TETJIa HA OCHOBATa HAa HATPYIMAHUS OIMUT OT paboTara Ha cUcTeMaTa
C TEKyIIIMs BapUaHT Ha OILICHsBAIIa (QyHKIIHS.

ToBa e equH OT Hali-uecTO U3HoI3BaHuTe MeToau 3a MC B oOjacTTa Ha
pasmno3HaBaHeTO Ha 00pa3y U MPU HEBPOHHUTE MPEXKH.

CAMOOBYYEHHUE YPE3 CbBETH

Hexka npenmosoxxum, 4e chliecTByBa (BbHILEH) YUUTEN, KOUTO € 3aMHTEPECOBAH
o0yuaBalliaTa ce cucTema Jja Hayuu Heulo. EnquH TakbB yuurten Ou ce pa3odapoBai OT
pabotara ¢ moBeueTo o0y4aBamy ce nporpamMu. Ha MHOTO OT TsIX MOXe Jja ce Kaxke Kora J1a
3aroyHaT padoTa M JaJiu 1aBaT BEPEH WJIM IPELIeH OTTOBOP, HO HUIIO IIOBEYE.

Haii-uecTo yuuTensaT ucka J1a Kake Ha y4YeHHKa HE CaMO Y€ € Ha IIOTPELLEH MbT, a
chINo U 3amo. B HawamoTo Ha ucropusta Ha MU J. McCarthy u3non3Ba TepmuHa "mosydaresn
Ha ChBETH'", 3a J1a ONHILIE IPOrpamMa, KOsSTO MOXKe Jla ce 00yyaBa ¢ TOMOILTa Ha YCITyKJIUB
yuuTten. [IporpechT Ha nelicTBUTENHATa peanu3ais Ha MeutaTa Ha McCarthy oGaue e
6aBen. [IpuunHara 3a TOBa €, 4e € TPYIHO Ja C€ U3MHCIIAT JOCTATHYHO IIUPOKU KaHAJH 3a
KOMYHMKAIHs OT YUUTEN KbM I0JIydaTens Ha ChbBETH. B neanHus ciayyall KOMyHUKaIUATa
TpsOBa J1a € Ha €CTECTBEH €3UK (Hamp. aHrHiicku). ToBa 0b6aue mopaxkaa MHOTO MTPOOIIEMH.
IToBeueto nporpamu 3a 06paboOTKa Ha €CTECTBEH €3UK pabOoTAT C MPOCTH pa3KasH, a He C
00wy npasuia. [IpoGieMuTe ¢ MHOTO3HAYHOCTTA, OTHACSHETO HA MECTOMMEHHUATA U T.H.
MoraT caMo Jia CTaHaT Mo-TPYJIHHU, KOTaTo U3peueHMsITa, KOUTO TpaOBa J1a ce pa3depar, ca mo-
CJIOXKHU.

ChIuecTBeH MpobIeM TyK € 00CTOATENICTBOTO, Y€ YOBEKBT, J1aBalll CbBETU Ha
€CTECTBEH €3MK, YECTO HE NI03HaBa BbTPEIIHATA CTPYKTypa Ha CUCTEMATa, [oIyvyaBalla
ceBetute. [loacucremara 3a pa3Oupane Ha €CTECTBEH €3HK TPSOBa a MOXKE B TaKaBa
CUTYyallMs Jja CbOTHECE ChbBETUTE KbM BBTPEIIHATA CTPYKTYpa Ha 00ydaBaliara ce CUCTeMA.
[TonydeHusT cbBET TPsAOBA J1a ce ONepalMoHAIN3Kpa Ype3 GopMyIrpaHe Ha MOAXOIALIIN
IpaBuja, U3BbPIIBAHE HA MPOMSHA B U3MOJI3BaHATa OLEHIBAIA (PYHKLIUSA U T.H.

AnTepHaTHBEH BapHUaHT € J1a C€ U3UCKBA OT YUMUTENs J1a pa3dupa TOUHO MOMEHTA, B
KOITO CBBETHT C€ THPCH, U MPUOIU3ZUTEIIHO KaKbB TPA0OBa 1a Obae HETOBUAT (hopMaT, Taka
9e J]a MOJKe J1a IPUTOAM ChBETa CH KbM TO3U (hopMmat. MHOTO 4ecTo 00aue TakoBa H3MCKBaHE
TPYZHO MOXKE J]a CE€ U3IIBJIHM.

Karo mpumep 3a npaktuyecka nporpama, HOCTUrHajaa MHTEPECEH KOMIIPOMHUC B TOBA
OTHOIIIEHHUE, 11I€ pa3riieAaMe HakpaTko rnporpamara (cuctemara) TEIRESIAS, kosiTo urpae
pouisita Ha uHTepdeiic 3a momydaBaHe Ha cbBeTH KbM cucteMara MY CIN. Tlonoxxurenna
yepra Ha cuctemata MY CIN e, 4e T4 uMa CpaBHUTENHO NpocT MoAell. Ha Bcuuku BeIIpocu
ce OTroBaps upe3 oOpaTeH U3BOJ] BbpPXY IIpaBWiia OT orpaHuueHa obnact. ETo 3amo yunrensr
Moke J1a 3a6enexu nponyckute B 3HaHUATa Ha MY CIN oT noutu chiara riegHa Touka, OT
KOATO TH BHXKJIA U CaMaTa CUCTEMA.

Cuctemara TEIRESIAS paGoTtu BbpXy NpUMEpPHHU 33Jauu, 1aJA€HU i OT yuuTens.
KoraTo He € cpIulaceH ¢ pemeHneTo Ha JajeHa 3a1a4a, peuIokKEeHO OT CUCTEMATA, YUUTENAT
MOJK€ Jja POCIIEAN Bepurara oT U3BOIH, JOBENA O HAIIPABEHOTO 3aKI04YEHHUE. AKO Ta3u
BEpHUTa HE € KOPEKTHA, TO B Hesl TpsIOBa WK 1a Ma JOCTUTHATO 3aKII0YEHHE, KOETO HE €
TpsiOBaso /1a ce JOCTUTHE, WM Jia JIUICBA 3aKIII0YEeHUe, KOeTo € TpsiOBaio aa ce nocturye. C
JAPYTY IyMH, MOTAT J1a CE PA3TIICKAAT IBE Bb3MOKHU CUTYALMH:

- HSIKOE MPaBUJIO € M3Beso P OT NpeAnocTaBKH, KOMTO ca BEPHHU (YAOBIETBOPEHH),
BBIIPEKH ue P BCHIIHOCT HE CIIE[BA OT THX;



- HAAKOe 3aKioueHue P e TpsOBaio fa ce JOCTUrHe, BhIPEKU Y€ BCUUKH MIPaBUIIa,
KOUTO OMXa MOTJIM Jla TO U3BEJaT, He ca OWJIM aKTUBHPAHU MOPaAU HAKOS HEYIOBJIETBOPEHA
MPEINOCTaBKa.

B mppBus ciyuail mporpamaTa TpsiOBa J1a U3BBPIIU CHEIUAIN3AlN, T.€. IPaBUIOTO,
KOETo € u3Beso P, Tpsa0Ba 1a ce MpOMEHHM Taka, 4e Jja He TO U3BeXKa B Ja/ieHaTa CUTyalus.
BbB BTOpUSA ciydaii mporpamara TpsOBa aa U3BBPIIHM 0000IeHNEe UITH Ype3 100aBsiHE Ha
HOBO MPaBUIIO, KOETO M3BEXa P B TeKylaTa CUTyalus, WU ype3 oTciaabBaHe Ha yCIOBUETO
Ha HSKOE ChILIECTBYBAIO TpaBUIIo, koeTo u3Bexaa P. Benpeku ue cucrtemara TEIRESIAS
MOJKE J1a peIIr KO OT Te3 MOAXO0/IM Jla ce u3depe, T He ce ONMUTBA J]a HaMEepU cama
MPaBUJIHOTO 0000IIEHNE UK crielnanu3anus. BMecTo ToBa Ts nuTa yuuTess, KOIUTo TpsOBa
7la TO 3a/a]¢€.

Taka npe3 mo-ronsimarta yacT oT padorata cu TEIRESIAS u3nonssa Bempocu ¢
KpaTK{ OTTOBOPH HJIM MEHIOTA 3a YIIPABJIICHHUE HA Juajora ¢ yaurens. Ts ce oTaanedana oT
TO3U CTHJI €IMHCTBEHO KOTaTO Bh3IpHeMa HOBO MPAaBUJIO UM HOB KOHIOHKT B YCIIOBUETO Ha
CBHILIECTBYBAIIIO MpaBuiio. Torasa cucremMara nmprueMa HoBaTa HH(OPMAIIHS HA €CTECTBEH
€3UK, KaTO pa3uuTa Ha TBHP/AM OYaKBaHMs 3@ TOBA, KOETO CE€ BbBEXK/a, U HA CTPOTHU
OrpaHUYEHUS BbPXY 3HAUYCHHETO Ha JymHTe. JJopH U nipu Te3u orpaHudeHus odaue e
BB3MOXHO Jla c€ MOJTy4r TpeniHo 3Hadenue. ETo 3aio, cien KaTo moy4u BbTPEIIHOTO
NpeJCTaBsIHE Ha OTTOBOPA Ha €CTECTBEH €3UK, TS I'O IMPEBEX/]1a OTHOBO HA €CTECTBEH €3UK U
ce KOHCYJITHpA J1ajli 3HAUEHUETO MY € ChIIOTO. AKO YUUTENAT OTTOBOPH OTPULIATEIHO,
toraBa TEIRESIAS onuTBa anTepHaTUBHU NPEBOIM WM MTOKaHBA yUUTENs 1a nepedpazupa
Ka3aHOTO.

ITo To3u naunn TEIRESIAS u3BbpiiBa criermanuzaniy 1 0000IIeHUs, PbKOBOICHU
OT y4YHTeN, OCHOBABAIIM CE Ha JBE MPOCTU UICH:

- cHCTeMaTa pa3yuTa Ha BOJCH OT MEHIO TUAJIOT, KOWTO MPaBU HEHATa BHTPEITHA
CTPYKTypa MaKCUMAJIHO SICHA 32 YUUTEJIS;

- KOraTo € He0OXOAMM BXOJI Ha €CTECTBEH €3UK, CUCTEMaTa ce KOHCYITHpA C YUUTEs,
3a ;1a ce yoenu, 4e BXOJHUST TEKCT € IpeBeieH (pa3dpaH) MpaBUITHO.

CAMOOBYYEHHUE YPE3 IIPUMEPH

Hoea. Tosa e Tun MC (yacTeH ciyyail Ha T. Hap. UHOYKMUBHO caAMOOOYUeHUe), KOETO
OOWMKHOBEHO Ce TIpHJIara Mpu CUCTEMU, MPEHA3HAYCHH 32 PeIllaBaHe Ha 3a7aud, CBbP3aHU C
knacuduKanys Ha 00eKTH.

Knacugpurayusma e npouec, Ipu KOKUTO 0 JaJeH 00CKT (OTIMCAHUETO Ha JaJICH
00eKT) ce Moly4aBa UMETO Ha KJlaca, KbM KOWTO MPUHAANEKH To3U 00eKkT. Knacudukamusata
€ BaXXEH €Tal OT pPelIaBaHeTO Ha MHOTO 3aAaun oT obnactra Ha MIU. Ilpu ch3maBaneTo Ha
CUCTEMH 3a pelllaBaHe Ha TaKWBa 3aJa4M MPeaInu BCUYKO TPsOBa 1a ObaaT neuHupaHu
KJIACOBETE, C KOWTO IIIe ce paboTu. YecTo € MHOTO TPYIHO Ja ce AaJie IIbJIHA U BIpHA
nedUHUIMS Ha OTICITHUTE KJIACOBE B pasriiexaanara obnact. [Topaau ToBa e mone3Ho
Ch3aBAHETO HA caMOOOyYaBaIIH cE€ MPOTPAMHUA CUCTEMH, KOUTO MOTAT CaMH J1a U3TPaXKaatT
neUHUIMHUTE HA KJIacOBETEe OT MpeIMeTHaTa 00acT. 3ajayaTa 3a U3rpa)kIaHeTo Ha
NeUHHUIMHATE HA KJIACOBE € M3BECTHA KaTO uzyuasane na nousmus (concept learning). MC
Yype3 NpUMEPHU € HA-MOMyISIPHUAT METO/]I 32 U3y4YaBaHE Ha TIOHATHS.

XapakTepHo 3a To3u T MC € H310JI3BaHeTO Ha MHOXKECTBO OT T. HAp. 00yuasauiu
npumepu, KOUTO MOTaT a ObJIAT OT ABA TUIIA: HOJONHCUMENHU U ompuyameny 00ydaBaliu
IPUMEPH.

[Ile pa3rinegame HaKpaTKO J1Ba MOMyJsipHU noaxoa npu MC upes nmpumepu: moaxoaa
Ha T. HApP. NOKpuUGaHe W OJIX0JIA HA T. HAP. omoesiHe.



[Toxxon Ha T. HAP. NOKpUGaHe: TIENITA TIPU TIOCTPOSIBAHE HA OMHCAHUATA € TE Ja
nokpueam npumepume (MOJOKUTEIHUTE TPUMEPH) 3a NafeHus kiac. [lo-TouHo, 3a Bceku
KJIac ce 3a/1aBa (I'bJIHO) MHOYKECTBO OT MOJIOKUTEJIHU 00ydaBaly NpuMepH (ONHUCaHHs Ha
00eKTH, MPUHAJJIC)KAIIN Ha KJIaca) U MHOXKECTBO OT OTPHUIIATEITHU 00yJaBaIll MPpUMEpH
(omucaHus Ha 0OEKTH, KOUTO HE IPUHAJICKAT Ha KJlaca, HO IPUINYAT HAa OOCKTH OT
MOJIOKUTETHUTE MpuMepH ). M3BbpIiBa ce 0606wasane Ha IOJIOKUTEITHUTE PUMEPH (TI0
TaKbB HA4MH, Y€ MOTYYCHOTO OMMCAHKE Ha KJlaca Jla BKIIOYBA KaTO YAaCTHH CIy4Yau
OIMMCAHUATA HA BCUUKH MOJIOKUTEITHU IPUMEPH) U 02paHUYa8aHe Ha OTPULIATEITHUTE
npuMepH (10 TaKbB HAUWH, Y€ OMMCAHUETO Ha KJlaca Jia U3KIII0UBa OMHMCAHUATA HA
OTPHULIATEITHUTE TIPUMEPH).

Ipumep: nporpamata ARCHES Ha [1. YuHCTBH 32 KIacu(uKanus Ha 00EKTH OT
CBeTa Ha KyOoBeTe.

[Tonxon Ha T. HAp. omMdenAHe: ENTA € npumepume 3a 0adeH Kiac 0d ce omoensim ot
TE€3U 3a JIPYTrUTe KjacoBe. TUMUYEH MPeICTaBUTEN Ha TaKaBa pazoeniauja cmpamezus €
MOAXOBT HA KIACUDUKAYUOHHUME ObPEEemA.

Ilocmposasane na knacuguxkayuonnu ovpsema

Knacugurkayuonno ovpeo (K/[): Becexu 6v3zen B enno K/ npeacrass nqaaen arpuoyT,
cpelall ce B IpUMEpUTe. Jveume, U3IN3AIIM OT AAJIEH Bb3€N, IPEACTABAT PAITUYHUTE
BB3MOXHH CTOMHOCTH Ha TO3U aTpuOyT. Beeku sucm Ha AbpBOTO onpezens KiacupuKanusaTa
HAa JIaJIeH IpUMep, KaTo CTOWHOCTUTE Ha ChOTBETHHUTE aTPUOYTH ca 3aJa/ICHU IO BT OT
KOpEeHa KbM TO3H JIUCT.
B ciyuail Ha eHO OHSTHE JMCTaTa CE MapKUpaT ¢ “+” 3a MOJIOKUTEITHUTE IPUMEPU
— 32 OTPUIATEITHUTE IPUMEPHU.
IIpumepna npeomemna obnacm: cBAT Ha 1IBeTHUTE Qurypu. Heka pasriename
MHOXkecTBOTO E = E" M E™ 0T MONMOKUTENHN U OTPHIATEITHH IPUMEPH:
E" = {[uepBen, Kpbr], [cHH, TPHBIBIHHK], [cHH, KBaaparT]}
E = {[uepBen, kBanpar], [uepBeH, TPUBI'bIHUK] }

KrnacugukaunoHHOTO IBPBO, KOETO pa3ziess TOPHOTO MHOKECTBO E Ha mosnoxutennu
Y OTPUIIATEITHU MPUMEPH, U3TIICKA HAPUMED KAKTO € TIOKa3aHo Ha ¢wur. 1.
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®ur. 1. KnacupukamoHHo IBPBO 3a IPUMEPH OT €IMH KJ1ac

ba3zoe anzopumvm 3a nocmposeane Ha K1acu@uKayuoHHo 0vpeo
Bxo00: MHO)eCTBO OT 00y4aBamy npumepH E.
H3x00: k1acupuKaMoOHHO TBPBO.
[Ile pasriegamMe BapuaHT Ha alrOPUTHMA 32 caMOOOyUeHHE Ha €THO MOHSATHE
(mpumepuTe ca MOJIOKUTETHN HIIA OTPHUIIATCITHHN).
1. Axo Bcuuku npumepu B E ca 1osioxurenHu, reHepupa ce JIMCT oT Tl “+”. AKO BCUYKHU
npumMepH B E ca oTpuniatennu, renepupa ce JUCT OT TUI “—“. B mpoTuBeH ciyyail ce



n30upa arpubyT 4 ChC CTOMHOCTH Vy, V2, ... , V, U CE TEHEPUPA BH3EJ C UMETO Ha
aTpuOyTa U 1 U3XOJHU ABI'H, KAKTO € TIOKa3aHOo Ha clieABamara Gurypa:

A

V1| V2| Vi

2. MmuoxecTBOTO OT 0Oy4aBamum npumepu E ce pa3nens Ha mogmuoxkectsa E, Es, ..., E, —
TaKuBa, 4€ BCAKO MHOXKECTBO E; cbabpika npumepute ot E, KOUTO UMaT CTOMHOCT v; HA
atpuOyTa A. Tl KaTo BB3EIIBT OT Pa3TISKIaHMs THII MPEIU3BUKBA pa3ICiITHE Ha
MHOYECTBOTO OT IPUMEPH, TOH ce HapHua pazoensiuy 6v3ell.

3. AnropuThBMBT Ce Npuiara peKypcuBHO 3a Besko MHokecTBo E; (1=1, 2, ..., n), kato
KOPEHBT Ha BCSIKO OT IMOJYUYEHUTE IbPBETA CE CBBP3BA ChC CHbOTBETHOTO PA3KIOHEHUE Vi,
M3JIA3a110 OT Bb3ena 4.

Pasrnenanust 6azoB anroputsMm ce Hapuua TDIDT (Top-Down Induction of Decision

Trees).

IIpumep. Hexa 00y4aBamioTo MHOXKeCTBO E ce ChCTOM OT clieiHuTe MpUMepH

(TIOJIOXKMTEITHUTE ca MapKUPaHU ¢ “+”, a OTpULIATeTTHUTE — ¢ “—):

1. {uBsrt = yepBeH, HpopMa = KpBT'} —
2. {uBsAT = yepBeH, hopma = KBajpaT} +
3. {uBsar = uepBeH, popMa = TPUBI'BIHUK} —
4. {uBsAT = cuH, opmMa = TPUBI'bIHUK } —
5. {uBdr = cuH, popma = KBaJpar} +
6. {uBsT = cuH, popma = KpbI'} +

Twit kaTo 0Oy4aBamUTe MPUMEPH HE Ca HUTO CaMO IOJIOKUTEITHH, HUTO CaAMO
OTpHULIATETTHU, TPsAOBa J1a ce n3bepe aTpulyT M J1a ce MMOCTPOU CHOTBETECH Pa3aeIsAlll Bh3ell.
Hexka na n36epem atpubyra dopma. Bb3MOKHUTE My CTOWHOCTH (CTOWHOCTHUTE, KOUTO CE€
cpemaT B 00y4aBalioTo MHOXKECTBO) Ca TPWBIBIIHMK, KBagpaT U kper. ETo 3a110 oT
pazaensius Bb3el dopMa U3IU3aT TPU IbI'H, KOUTO CHOTBETCTBAT HAa TE€3H CTOMHOCTH.

[To-HataTbk MHOXkECTBOTO E ce pa3nens Ha Tpu nogmHoxectsa Ej, E; u Es,
CbOTBETHHU Ha CTOMHOCTUTE TpubsI"bNHMK, KBagpaT U kper: B = {3,4}, E, = {2,5} u B3 =
{1,6}.

Cera npuiarame alropuTbMa MOOTACIHO 32 BCIKO OT Te3u MHOXecTBa. Thil kaTo E| u
E, cpabpxat npuMepu oT €UH U ChIll KJ1ac (ChOTBETHO CaMO OTPULIATENIHU U CAMO
MOJIOKUTETHH ), AITOPUTHMBT AUPEKTHO TeHEpHpa JIUCT OoT THN “—*“ 3a E| u nuct ot tum “+”
3a E;. MHoxecTBOTO E3 00ade He € eIHOPOIHO U CIIeI0BATENTHO 3a Hero TpsOBa J1a ce
MIOCTPOM pa3zessil Bb3el. ENMHCTBEHUAT OcTaHal aTpulyT € usstT C Bb3MOXKHH CTOWHOCTH
uepBeH U cuH. PazouBaneTo Ha E; Ha 1Be MHOYKECTBa OTHOCHO T€3W CTOMHOCTH Ha aTpulyTa
BeUe J1aBa JBE €HOPOJHN MHOXKecTBa {1} u {6}, ChabpKaIIX CHOTBETHO CAMO OTPHIIATESITHHA
U CaMo TOJIOKUTENTHU pUMepH. ToBa OT CBOS CTpaHa BOIM /IO TEHEPUPAHETO Ha JIBa JIUCTA, C
KOETO ISJIOTO KIACH(DUKAITMOHHO ITBPBO € MOCTPOCHO (¢wur. 2).

EcrecTBeHO, BUIBT Ha KIACU(PUKAIIMOHHOTO JbPBO 3aBUCH OT M300pa Ha aTpuOyT B T.
1 ma anroputsma TDIDT. ToBa Moxe aa ce BUaM, KaTo ce cpaBHAT purypu 2 u 3.



dbopma

TPUBI'BIHUK KBaJIpaT KpBT
— + IBST
qepgeH Cl/IH
|

|
- -

@ur. 2. KnacudukanoHHO IbPBO C IBPBU aTpUOyT dopma

IBST
4yepBEH CHH
| |
hopma dbopma
| | | |
TpI/I’bl"’b‘ﬂHI/IK KB3paT KTLF TpI/I’bF’T‘IHI/IK KBA[paT Kpr,r
— + - — + +

@ur. 3. KnacupukaimoHHO AbPBO € IbPBU aTpUOYT uBsT

ITpu KOHCTpYHpaHETO Ha KJIACU(PHUKAIIMOHHU AbPBETa LEJITa € Ja ce IOCTPOU
“kKomnakmuo” 0vpeo ¢ Munumaien oOpou pasoensiuu 6v3au (T.e. IeNTa € Ja C€ MUHUMHU3UPA
HeoOxoauMuAT Opoil TectoBe). Taka 3a MpelOYNTaHE ca IVIMTKUTE U CUIIHO Pa3KJIOHEHH
IbpBETA.

[TocturaneTo Ha Ta3u 1el 3aBUCH OT U300pa Ha “mobpu’ arpudbyTtu. Kpurepuii 3a
Ka4eCcTBOTO Ha JaJIeH aTpuOyT € CIIOCOOHOCTTA MY J1a Pa3Jiesisi MHOKECTBOTO OT IPUMEPH Ha
IpyNHy OT €IHOPOIHH NpuMepH. POpPMaIHO TOBA HAl-4ECTO ce MpaBH € U3IMOJI3BaHE Ha T. HAp.
uHgopmayuoren Kpumepui.
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