Jexkuisa 4-5

IIpuitHATTA pillleHb B YMOBaX BU3HAYEHOCTI

VY npomy po3auti OymyTs BuB4atrch 3[1P B yMOBax BU3HAYEHOCTI MPU YUCIIOBIM
OIHII HACTIAKIB, TOOTO KOIH 38'130K MIdC QIbMepHAMUBAMU MA HACTIOKAMU
oemepMIHOBaHUll (KOJNCHIU albmepHamuegi 8i0nogioac auuie 0OUuH HACHIOO0K) I Yib
OMOMONCHIOEMBCS 3 MAKCUMIZAYIEIO YU MIHIMIZAYIEIO 0esKOT OTUCHO3HAYHOL (DYHKYII,
110 BU3HAYE€HA Ha MHOKHHI BC1X HACIIIKIB.

4.1. OCHOBHI NOHATTHA TAa BU3HAYCHHA

HaiinpocTimmM TUOOM 3alie)KHOCTI MDK aldbTepHATHBAMU Ta HACHIIKAMHU €
oemepMmiHO8aHull TAT, KO KOXHA adbTEPHATUBA IPUBOJIUTH JI0 €AMHOTO HACIIJKY.
[Ipu nupoMy Mk albTepHATHBAMM Ta HACHIIKaMU ICHYE (YHKI1OHAJIbHA 3aJIEKHICTb 1
taki 3[1P nazuBarotscs 3I1P 6 ymosax euznaueHocmii.

OCKUTbKM  KOXKHIM ~ albTEpPHATUBI BIJINOBIA€ TUIBKM OJHUH HACHIAOK 1
"KOpUCHICTB" (BIZIHOCHO 1O I 3aj7adi) I[bOTO HACIIIKY OLIHIOETHCS JIESIKOIO
€IMHOIO YHCJIOBOIO OIIHKOIO, a HAC I[IKaBUTh Yy KIHIIEBOMY MIiJICYMKY HaWKpaiia
OIliIHKa 1 BIJANOBiAHA 1M aJbTepHATUBA, TO MOKHA BCTAHOBUTH NPSMHUN 3B'SI30K
"ampTepHAaTHBA — YKCJIOBA OI[IHKA BIJAMOBIIHOTO HACHIAKY',  MHHAIOUd CcaMme
HACJIIO0K.

YHacHmiiok Takoro MiAXOQy OTpUMAEMO JilicHO3HauHy ¢yHKmiro f, ska
BU3HAYCHA HAa MHOXXHHI aJbTEpHATHUB, 1 Oy/IeMO Ha3UBATH ii yYi1b080I0 YHKYIE!.
Ockinbku 1ims 'y 3IIP mpu 4McnoBid OIIHIN HACHIAKIB MOJSITAE€ Y 3HAXOMKECHHI
TAKOro0 HACHIJAKY, IO MaKCHUMI3y€ UM MIHIMI3Y€ YHCIOBY OIIHKY, TO TiJ
ONTHUMaJIBHUM PO3B'3KOM 3a/laul B yMOBaX BU3HAYEHOCTI MPUPOJHO PO3YMITH TY
91 MaKCUMaJIbHE 3HAYCHHSI.

Takum ynHOM, MOYKHA 3pOOUTH BUCHOBOK:
mamemamuynoro mooennio 3[IP B ymosax eusHauenHocmi TIPU UYUCIOBIN
OITIHIII HACIIJKIB € 3ajada omnTuMizalii (Makcumizaiii M MiHIMi3allii)
JiiCHO3HAYHOT (DYHKIIIT, 110 3a/1aHa HA MHOHHI aJIbTCPHATHB.

Sxmo ¢yskiisa f e ckansapHOio (TOOTO HACTIAKK OLIHIOIOTHCS TUTBKH 3a OJHHM
MOKA3HUKOM — KPUTEPIEM), TO MPUXOAUMO A0 "3BHUANHOI" 3ajadl onmTUMI3alii, AJIs
SIKO1 ICHY€ €JIMHA KOHIIETIIISl ONTUMAJIBHOCTI — ONTUMAJILHOIO Oy/ie Ta aJIbTepHATHBA,
sika 3a0e3rneuye MiIb0BIM PYHKIIT MiHIMAJIbHE Y MaKCUMaJIbHE 3HAUCHHS.

[Tpunyctumo, mo maemo taky 3IIP, Hachiaku sSKOi OIIHIOIOTHCS HE 32 OJTHUM, a
3a qBOMa mnokasHukamu fp, T, | a mine moysdrae B MakcuMizarlii 1i€i mapy MOKa3HHKIB
(kpuTepiiB) ogHOYaCHO, TOOTO 3a BekTopom T = (fy ) .



3po3yMisio, IO JHIIE€ BHUHATKOBO TOYKM MAKCUMyMIB IMX (YHKIIH MOXYTh
30iratucs. Taki 3aa4ul HE MalOTh PO3B'SI3KY Y 3BUYAITHOMY CEHC1 (€ HEKOPEKTHUMMU).
Tomy cnoyaTky noTpiOHO BU3HAYUTH HMPUHIIHUIT ONITUMAIBHOCTI.

4.2. 3araabHi BizomMocTi mpo 3aaayi 0araTokpuTepiaJabHOI ONTHMI3aLii.

Konnentiiss npuiiHatTss pimeHHs B OaratokputepianbHux 3IIP momsrae y
CBIJOMOMY BHOOp1 3 MHOXMHHU aynbTepHaTuB ojHi€i. Lleit Bubip poduts OIIP, sika
IparHe 10 JOCSTHEHHS CBOET MEBHOI 111,

VY poi Takoi 0coOM BUCTYMAIOTh a00:

- OKpema JirouHa (IPUHHATTS 1HIUBITyalbHUX PIIICHb);

- rpyna jwoaed (MPUUHATTSA KOJICKTUBHUX PIIICHB), IO BOJOIIIOTH MpaBaMU
BUOOPY PIIIEHHS 1 HECYTh BIJMOBIIAIBHICTD 32 HOTO HACIIIKH.

3acTocyBaHHA MAaTEeMaTHYHUX METOJIB MpPH MPUUHATTI pIlIEHb JOMyCKae
noOyJoBy MaTeMaTU4HOI MoJedi, o (OpMaNIbHO NPEACTaBIAE NPOOIEMHY
CUTYaIlil0, TOOTO CUTYyal1l0 BUOOPY PILLICHHS.

g 3agad mMpUAHATTS PIIICHb 8 YM08AX 6USHAYUEeHOCMi, KO unaokosi ma
HeBU3HaueHi hakmopu 8i0cymHi, KOMIIOHEHTAMHU TaKOi MOJIEIII €:
- MHOXHWHA X ajbTepHATUB (PIllIEHb), 13 AKOi 1 BApTO 3poOUTH BUOIp OJHIET
HallKpaloi albTepHATUBU (ONITUMAIBHOIO PO3B'A3KY);

- onwuc nepesar OIIP.

Jns toro, mo6 Oyna 3abe3neyeHa MOXKIMBICTH (BOJII) BUOOpPY, MHOKHHA
anbTepHATUB X MOBMHHA MICTUTH HE MEHII JIBOX €JIEMEHTIB,TOOTO MOTY>KHICTh
MHOYKUHHM aJIbTEPHATUB TI0 BUHHA OyTH He MeHIe 2: | X| > 2.

3a HasSBHOCTI YHCIIOBHX OIIIHOK HACIIJKIB TIOPIiBHSIHHSA aJbTEPHATUB 3a
nepeBaroto OIIP 3xiiicHIoeThCS HE 6e3mocepeIHbO, a 32 TOMOMOTOI0 33a/laHuX Ha X
yrcnoBux Qyukuii fy, T, ..., T, SKi Ha3UBaOTECS Kpumepismu:

- MOKa3HUKAMH KOPUCHOCTI Y €(peKTUBHOCTI;

- KpUTeplaabHUMU (QYHKIISIMUY;

- UUTbOBUMHU (DYHKIIISIMU 1 T. .

[TepenbavaeTbes, mo M > 2 (mpu M =1 3amaya onTUMI3allli HA3UBAETHCS
OJIHOKPUTEPIATHHOIO ).

4.2.1. lllkana kpurepiro
Jltst KoxkHOTO KpuTepiro f; Ha unciosiil opsiviit E' BkasyeTbes minmuoxuHa Y
Ha sKii BiH (kputepiii f; ) mpuiimae cBoi 3HaueHHs. Ha mpaktuii MHOXHHY Y (SKY
YacTO HA3MBAKOTh wikanoi Kpumepiio fi ) BU3HAUAIOTh BIAMOBIIHO 10 MPEIMETHOTO
3MICTY LIbOT'O KPUTEPIIO.



Hanpuknan:

- SIKIIO BIJIOMO, IO 3HadYeHHs Kputepito i € mogaTHMM YW HEBix'e€MHHM
(kpuTepii xapakTepusye Macy, BapTiCTh), TO MOKHA pUuiHATH Y =(0, +0);

- gKimo 3HaueHHS f; OOMekeHI 3HHM3Yy Ta 3BEpXy HICSIKHMMH MPUPOTHUMHU
rpanuigiMd a 1 b, to Y; = [a, b] (mampukian, skmo f; — meska dvacTka 3amacy
pecypcis, To Y; = [0,1]);

- SKIIO 3Ha4YeHHSAMH f; MOXyTh CIyryBaTH JIMIIE HYJb 1 HaTypalbHI YHCiIa
(ckaxximo, konu f; BU3HAYA€THCS BHACIIOK IMiPAXYHKY KUIBKOCTI JESIKUX 00'€KTIB),
TO Yi = {0, 1,;

- K110 Ha 3Ha4yeHHd f; HeMae KoHUX 3MICTOBHUX 0OMexeHb, To 1 Y = E!
1T. I

4.2.2. KiabkicHi Ta sikicHi kpuTepil

VYV 3ajayax NPUKAHATTS 1HAMBIAYaJbHUX PIIMIEHb KPUTEpli CIYTylOTh IS
BUPKEHHS "THTEHCUBHOCTI" ICTOTHUX BJIACTUBOCTEH (03HAK) PIIICHB.

Hanpukiazn, npu nopiBHSAHHI I€IKUX BUPOOIB MOKYTh BUKOPUCTOBYBATHCS TaKi
KpUTEpii, sIK Maca, BapTICTh, 1aTa BUITYCKY, 30BHIIIHIA (TOBApHUI) BU/ 1 T. T.

VY 3aa4ax NpUAHATTS IPYNOBUX pillieHb kputepii f; xapakrepusye "skictp" (4u
nepeBary) pilieHb 13 MOTJIsAY 1HAUBIIA i, 10 BXOJAUTH Y CKIHUEHHY MHOXKHUHY

M={1,2, .., m}.

Hanpuknan, sxmio MHOXHWHA albTEpPHATUB € CKIHYEHHOK M 1HAMBIA 1 iX
MpopaHXyBaB (YHOPSIKYBaB 3a MEPEBaror0), To MOKHA TPUHHATH

- fi (x") = 1 11 HAKOLIBII TIEpEBAXKHOT aTbTepHATUBHU X' |
-fi (X'") = 2 st HacTyHOT 3a epeBaroro X'’ i T. 1.

3a cBOIM XapaKkTepoM KpHUTepli MOAUISIIOTHCSA Ha KUIBKICHI Ta SIKICHI.

Kpurepiii €:

- KilbKiCHUM, KON WOTO 3HAUEHHS Ma€ CEHC MOPIBHIOBATH, BKA3yIOUH, Ha
CKUTBKH Y1 B CKIJIbKHM Pa3iB HOro 3HAUYCHHS € OUIBIINM 32 1HIINH,

- SIKICHUM, KOJIH 111 IOPIBHSHHS 0€33MiCTOBHI (0€3rIy31i).

[Mpuknagom KigbkicHOro Kputepito fi € maca. SIkiio (hikCoBaHOIO € OJMHUIIS
BUMIpPY MacH, TO MO>XKHa TOBOPUTH TPO T, Y CKIIbKH pa3iB (UM HA CKITbKH) OJIMH
BUp10 Bakuui 3a iHIIWK. BigHOmEHHs: Baru BUPOOIB HE 3MIHIOETHCA MICHS MEPEXOY
110 iHIIOT OXMHMI{ BEMIpY, TOOTO micist meperBopens Ty ¥, ne k>0 .

3po3ymino, 1mo Oyab-sKe 1HIIIEe IEPETBOPEHHS (SIKE HE € MHOKCHHSIM Ha JI0JaTHE
YKCII0) MOXKE IMTPUBECTH JI0 3MIHM BHX1THOTO 3HaYeHb fj.

Y po3risHyTOMY TPHKIAI TOMYCTUMUMH MEpeTBOPeHHsIMH KpuTepiro f; € Bci
JI0JIaTHI JIHIAHI TIEPETBOPEHHS 1 JIUIIIE BOHH.



OyHKIIIO @ Hazugaromv Odonycmumum nepemeopenusm xpumepiro T | sxmo
¢yskiis @(f) 3HOBY € KpuTepieM, IO BHUMIPIOE (XapaKTepU3ye) Ty XK caMmy
BiactuBicTh. [Ipu 3amini f; Ha @(f;) maoxuHa Y 3miHoeThCs Ha O(Y)) .

TakuM dYWUHOM, 13 KOXXHHUM KPHUTEPIEM 3B'SI3YIOTh MHOXHHY JIOTYCTUMHUX
NIEPETBOPEHD P 1 KaXKYTh, II10:

- LIeH KpUTepid Mae mIKaidy TUILY @;

- YH [0 BUMIPIOBAHHS BUKOHYIOTBCS 32 IIKAJIOI0 THITY (.

SIk mpaBWIIO, MHOKMHA () BBOJUTHCS Pa3oM 13 3aJaHHSAM KpUTEpilo, aje 1HOJl
BU3HAYCHHS THITY IIKAJIH BUSBIISETHCS CAMOCTIIHOIO 1 JIOCHTh CKJIATHOIO 331a4elO.

VY BUIlIEHAaBEICHOMY TIPUKIIAIT]

o=0o={o|oz)=kz,k>0}

[Ilkana Takoro TUIY HA3UBAETHCA WKANO0I0 8IOHOUIEHb TOMY, 110 30€pIraloThCs
BigHomenus BennuuH kz'/ kz''=z'/ z'' =C, C const.
Po3noBcromkeHnM € BUMAaI0K BUMIPY B IIKAJIl TUITY

0u={ 9| 9(2) = kz+l, k>0 }.

TyT monycTUMHUMH IIEPETBOPEHHIMH € MHOYKEHHS Ha J0aaTHE uncio K i goaa-
BaHHs JOBUTbHOTO uncia |. Taka 1kaiia Ha3uBa€ThCS WKALOIO IHMEPBATIS.
st Ha3Ba MOSICHIOETHCS BIIACTUBICTIO 30€PEKEHHSI BITHOIIECHb 1HTEPBAIIIB:

z1-22 _ (kz1+D)—(kz2+1)
z3—-z4 - (kZ3+l)_(kZ4+l)_ C1 C const.

[IpuknagoM KpuTepilo, IO Ma€ KAy IHTEpBaNIB, CIyrye 'mata BUIIYCKY
BUpOOY", OCKUIbKM JUIsl BUMIPY 4Yacy HEOOXiJHO (IKCyBaTH MacmTad 1 MOYaTOK
BIJIJTIKY.

[Mlkama € TOAl MOCKOHAJIOK, YUM BYXXYOI € MHOXHHA @ JOMYCTUMHUX
IEPETBOPEHb.

Kpurepii, mo MaoTh MmKaJly HE MEHII JOCKOHAlTy, HIX I1HTEpBajbHa,
HA3UBAIOTHCS KilbKiCHUMU. Y OLIBIIOCTI BUMAAKIB KUIbKICHI KPUTEPii BIATOBIIAIOTH
BUMIipaM 00'eKTUBHUX ((P13MUHUX) BIacTUBOCTE. OqHAK Ay»Ke MOUIUPEH] W KpuTepii
3 MEHII JJOCKOHAJIMMHU IITKAJIaMH, HIXK IIIKaja 1HTepBaJIiB.

HaiimeHir A0OCKOHAJIOK WIKAJOK KPUTEPIiB, M0 3YyCTPIYAEThCA Y 3ajadax
onTuMi3allii, € nopaokosa wkana. Jjg Hel MHOXHHA JOMYCTUMHUX IEPETBOPEHb
CKJIQZIA€ETHCS 3 YC1X MOHOTOHHO 3POCTAI0YHX (DYHKIIIH:

on={o|Z'>7"—o(2)>0¢(2")}



Kpurepii, mo MarTh MOPSAKOBY IIKATy, HAa3UBAIOTHCA AKICHUMU. 3HAYCHHS
AKICHOTO KPUTEPII0 MAa€ CEHC MOPIBHIOBATU TUIbKHU 33 TAKUMU BITHOIIECHHSIMHU:

- "OunbIme";

- "meH1e";

- "nopiBHIOE",

B mpomy Bumanky BOHH 30€piratoThCsi P MOHOTOHHHUX MEPETBOPCHHSX. AJie
3'SICOBYBaTH, Y CKUIBKM pa3iB UM Ha CKUIBKMA OJHE 3HAYEHHS € OUThIIUM 3a iHIIIE,
0e3rry30.

Kpurepiéi 13 MOpSAKOBOIO MIKAJIOK MPUPOAHUM YHHOM BHHHKAE B THX
BUIIAJIKaX, KOJIHU PO3B'A3KH PAHKYIOTHCS, TOOTO PO3TAIIOBYIOTHCS 32 3POCTAHHIM YU
3a 3MEHILIEHHSM IHTEHCUBHOCTI JIESIKOT BIACTUBOCTI. [10TIM iM MpUNKCYIOTHCS YHCIIa
TaKUM YHUHOM, 11100 OLJIBIIIHN IHTEHCUBHOCTI BIAIIOB1IA10 OUIBIIE YM, HABIIAKH,
MEHIIIE YHCIIO.

3BUYAlHO, Takl paHXXyBaHHS OTPUMYIOTb NpH CyO'€eKTUBHHX '"BHuMipax",
HaIPUKJIAJ, KOJIM BOHU BIIOOpaXarTh TyMKY 1HAUBIIA PO MEpeBaAry ajabTEPHATHB.

Jly>xe yacTo cy0'eKTUBHI BUMIpU BUKOHYIOThCS B OanbHUX miKanax. Hanpukian,
€KCIIEPTH MOXKYTh OI[IHIOBATH y Oasiax 30BHINIHINA BUTJIST BUPOOY.

Kpurepii 3 OaJbHHUMHM WIKajJaMu 3aiiMaioTh '"TPOMDKHE" TMOJOKEHHS MK
KUTbKICHUMU Ta SIKICHUMU KPUTEPISIMHU.

TBepmKeHHs PO 3HAYEHHS KPUTEPIiB 13 3aJaHUMH THIIAMH IIIKaJT Ha3UBAETHCA
oCMUCNIeHUM, YA aA0eK8amHum, SKIIO HOro ICTHHHICT, HE 3MIHIOETBCS IIICHS
3aCTOCYBaHHSA JO KPHUTEPIiB OyAb-SIKHX IOMYCTHUMHUX II€PETBOPEHBb, 3YMOBJICHHUX
TUTIAMU TITKAJI.

Tomy mist aHanmizy Ta po3B'sS3aHHS MPAKTUYHUX OaraTOKPUTEpIabHUX 3aad
onTUMI3aIlli BapTO 3aCTOCOBYBATH TIIbKM Ti BH3HAUCHHS Ta MOHSATTS, METOIU 1
POLIETypH, IO IPUBOASTH 10 OJIEpKaHHS aJ€KBATHUX BUCHOBKIB 1 pEKOMEH/IAITIH.

Hamnpukinaz, mmpoko BiIOMUM € METOJ PO3B'sI3KYy OararokpurtepiaaibHUX
3a/1a4, 3aCHOBAHMM Ha "3ropTaHHI" BEKTOPHOTO KPUTEPII0 B OAHY (QYHKLIIO —
y3aeanvrenutl (uu arperoBanuii) kpurepiut F( fy, Ty, ..oy i),

HeBaxxko mepekoHaTucs B TOMY, IIO L€ METOJ HE MPUAATHUNA JJISI PO3B'S3KY
3a/1a4 13 AKICHUMHU KPUTEPISIMHU.

BizbMeMO HaMpO3MOBCIOKEHININN  y3aradbHEHUN KpUTEpid — JIHIAHY
"3ropTky":

Fe=Yiem mifi

e W — JesKl OJaTHI YUCia, M0 XapaKTEpHU3yITh BITHOCHY Ba)KIMBICTbH
KpuTepiiB (KoediieHTH BaXKJIUBOCTI).



4.2.3. MHOKUHA TOCAKHOCTI.
Oxpewmi (JtokaibHi) KpuTepii fi , yTBOPIOIOTE 6ekmopruil kpumepiti

f=(fy, o ooos ) = (Fi), i € M,

ae M ={1, 2, ..., M} HAa3UBAIOTb MHONCUHOIO IHOEKCI68 KpUmMepiis.

BBaxaeTbcs, mO KOKHa aiprepHaTHBa X € X MIJIKOM XapaKTepH3YEThCS
BiJITIOBiTHOIO (BEKTOPHOIO) oyiHkow, To0TO BekTopoM f(X). Tomy BuOip ontumasHOT
AIBTEPHATHBY 3 MHOKWHU BCIX aJIbTEPHATHB X 3BOJUTHCS O BUOOPY ONTUMAIBHOI
OLIIHKYU 3 MHOYXHHU JIOCSHKHHUX OIIHOK

Y=f(X)={yeE"y=f(x), x€ X},

ne E™ — m-uMipHuii urcnoBuii IpocTip, AKUii HA3UBAETBCS NPOCHOPOM OYIHOK
(KpuTepiiB).

3a HeoOX1THOCTI 1iel pocTip Oye BBaXKATUCS €BKIIIOBUM, TOOTO € METPUKOIO.

YacTto OyBae, 1110 B peaJibHUX 3aja4aX MHOKUHY Y OyayBaTH Jy»Ke€ CKJIAQIHO, a
TO ¥ HEMOXJIMBO. B 11bOMy BUNIAJKy 3UKOPUCTOBYIOTHCA 1HINI MIIXOAH, IO TYT HE
PO3TISAAIOTHCS.

4.2.4. He3aJie:kHICTh KpUTEPIiB 32 nepeBaroio

Y OGararokputrepiaiibHI  3amayl  KOXKHUHU  PO3B'A30K XEX  IIJIKOM
XapaKTePU3y€EThCs CBOEKO OMiHKOW Y = f (X) 1 ToMy BHOiIp ONTHMAaIBHOTO PO3B'3KY
3BOJAUTHLCS JI0 BUOOPY ONTUMAJIBHOT OLIHKY 3 MHOXHHHU Y BCIX JOCSDKHHMX OIIHOK.

[TpupoaHo, 1m0 HAMOUIBIIT MPOCTO MOPIBHIOBATH 3a TMEPEBArord Ti BEKTOPHI
OITIHKH, III0 BIIPI3HSAIOTHCS OJ{HA B1JI OJHOT JIUIIIE OJIHIEF0 KOMITIOHEHTOIO.

3HadyeHHsT KpuTepito fi MOXyTh MO-pi3HOMY CITiBBIIHOCHTHCS 3a IEPEBaror
OIIP 3asie’xHO BiJ TOTO, K1 3HAYEHHA BCIX IHILUX KPUTEPIiB.

[Hakmie kaxyuu, 17s yucen S 113 Y Moke BUSIBUTHUCS, HAMIPUKIIAJ, IO OI[IHKA

(Y1y +oes Yi-1s S, Yit1s +ees ¥Ym) € BOKIMBILION 32 (Y1, «vey Yity Ly Yidy ooy Ym),
OJTHAK OMIHKA (Y'1y cees ¥V ity Sy V'is1s ooes ¥'m) € MEHII KPALIOHO 32 (Y'1y «oes ¥'ict, L, V'ist,
vees ¥Y'm).

[ Toni ckazatu, sxe 3i 3Hauenv Kpumepito S uu t eadiciusiule, He 6KaA3VIOUU
3HAYEHb [HUWUX KPUMEPILi8, HEMOICIUBO.

Kputepiit f; , nns skoro mae wiciie 3a3HadyeHe TBEPKCHHS, HA3WBAETHCS
3QNEAHCHUM 34 Nepesazoro Gi0 IHULUX.



Hanpukman, skmo f;, f, BiamoBimHo — momkwHa ¥ mupwHa KiMHATH, a f3 -
BHCOTA CTeJI, TO 3 MorAay MemmkaHns f; 3anexuts 3a nepesaroto Bif (fy, ),

[Ile mpukian: koxxHuili i3 kputepiiB f; (Temmeparypa mositps) i1 f, (¥oro
BOJIOTICTh) 3ajie’kaTh 3a IIepeBarol OAWMH B OJHOTO (MaEeThCA Ha YyBasi
KOMQOPTHICTD IS JIFOJUHN).

Opnak, HabaraTo wyacTimie 3yCTpIYalOTbCs KpHUTEpii, I SKUX MOXHA
BIIOPSKYBATH 3a TEpPEeBAarol0 BCl iXHI 3HA4YEHHS 03 pO3IMIALy 3HA4YEHb IHIIHAX
KpUTEPIiB.

[IpuknanamMu € Bxe 3ragyBaHi KpuTepii AOXOAy, BUTpatr 1 T. m. Taki xpurepii
HA3UBAIOTbCS HE3ANEHCHUMU 3d Nepeazoro 8i0 IHUUX.

Kputepiii f; € nezanescnum 3a nepesacoro Bin iHmmx M-1 KpuTepiiB, SKIIO
BUKOHYETBCS PsiZl BAMOT (TYT HE PO3TJISIAI0THCS ).

3amaui, y SKHX yCl KpUTepli HE3aJIeKHI 3a IMepeBarorn, ToOTO KOKEH KPUTEPii
HE3aJIC)KHUI 3a MEepeBaroro BijJ CYKYIMHOCTI BCIX IHIIKX, @ BIJHOIICHHS HECTPOroi
IepeBark Ha MHOXHWHI 3Ha4€Hb KOXHOrO KpuTepito € BimHomeHHs " > " ("He
MeHIe"), Ha3UBAIOTBhCS OacamoxpumepiaibHuUMuy 3a0adamu maxcumizayii. Y Takux
3a/layax KOXXHOMY KpHUTEpit0 Oa)kaHO MaTh MOMKIJIMBO OUIbIIE 3HAYEHHS, 4H, SK
TOBOPSTh, KOKEH KPUTEPiil OakaHO MaKCUMIi3yBaTH.

Skio kK y 3a7a4l KOXKEH KpUTepi OakaHO MIHIMI3yBaTH, TO BOHA HA3UBAETHCS
bazamoxpumepianbHo0 3a0a4eio MiHiMiz3ayii.

Hanani, 3a BUHATKOM THUX BHUIAJKIB, IO OCOOJMBO OOrOBOPIOIOTHCA, OYIyTh
posrisgaTucsa 0araToKpuTepialibHi 3a7a4l MaKCUMI3allii.

4.3. [TocTaHoBKa 3a71a4i 0araTokpuTepiaabHOI onTUMI3aIlii.
bynemo posrnsgaTté CKIHYEHHO BHUMIpHI  3amayi  GaratokpurtepiaabHOL
MaKCHUMI3allii:

f (X) — max, X€ X, (4.1)

e X — MHOXKHHA aJIbTEPHATHB, IKa € MHOKHMHOIO 3 mpocTopy E™;
f (x) = (fi(X))| i € M — BekTOp KpUTEPIiB, AKKUI BiAOOpAKAETHCS BiTOOPAKECHHIM

f: X >E™

M = {1, 2,..., M} — MHOKHHA IHIEKCIB KPUTEPIIB;
M — KUIBKICTh KPUTEPIIB.

4.4. Metoam 6araTokpurTepiajibHOI ONTUMI3aILil
Takum uuHOM, BHOIp anbTEepPHATUBH, siKa Oyae pO3B’A3KOM 3ajayi
OararokputepianbpHoi ontuMizarii (3b0O), Tpeda podbutH 13 MHOKUHH
- e(DeKTUBHUX aNbTEPHATHUB;



- 9 c1abko e(peKTUBHUX albTEPHATHB,

- YU BjacHe e()eKTUBHUX aIbTEPHATHB.

Bkazane BukoHyeTbest B 3anexHocTi Bij Bumor OIIP i1 mpeameTHoi obnacti, B
SIKIM PUMUMAETHCS PIIIICHHS.

Ane sKy, BiacHe, e€(pEKTUBHY albTepHATUBY BHUOMpaTH? 3BUYANHO, SKILIO
MHOXHHa a0COJIFOTHO-ONTHUMAIBHUX aJIbTEPHATUB HE € TIOPOKHBOIO, TO OYy/Ib-iKa 3
HUX (CIIi HaraaaTy, Mo BCi a0COIOTHO-ONTUMANIBHI aThbTEPHATHBY PIBHOIIIHHI
MDK c00010) MOKe BBaxkaTHuCs po3B’si3koM 360.

Sk Oy7no 3’dcOBaHO BHINE, HAa MPAKTUIl Taki 3aJadl 3yCTPiUalOTbCA OCHUTH
PIIKO.

Takum uymHOM TpeOa BUPIMIMTH, IO POOUTH Yy BHUIAJKY, KOJU MHOKHHA
a0COJIOTHO-ONTUMAJIBHUX ~ AJbTEPHATUB € TMOPOXKHBOI. OCKUIbKKM e(eKTUBHI
albTEpHATHBU € HEMOPIBHIHUMH MDK COOOI0 3a TMepeBaroo, ska 3a7a€Tbes
KpUTEPIsSIMH 3a/1a4i, a MH yCE K TaKh XO0YeMO iX SKHMOCHh YUHOM IOPIBHATH, TO IS
bOro NOTpiOHA [dojaTKoBa 1HQOpMAaIliss OKpIM Ti€i, sfKa € TpU TOPIBHIHHI
aNMbTEPHATUB 32 KOKHUM KPUTEPIEM OKPEMO.

Tounime, s MOPIBHSAHHA €(EKTUBHUX aJbTEPHATHB MOTPIOHA J0/AaTKOBA
iH(dopMaIlis mpo nepeBary He Ha MHOXXHHI ajJbTEpHATHB, & HA MHOXHWHI KPUTEPIiB,
TOOTO 1H(OpMAIlS HACTYIHOTO THUITY: CKLIbKOMA OOUHUYAMU BUSpauLy no OOHUX
Kpumepisix MOJ’CHA KOMNEHCY8amu npozpaui no iHUUX Kpumepisx.

Jlxepenom Takoi iHpopmarii Moxe 0ytu sik OIIP, Tak 1 cnenugika npeaMeTHol
00J1acTI, B SIKiil pO3B’A3y€ThCs 3a7a4a MPUNHATTS PIIICHHS.

4.4.1. MeTopa ineanbHOI TOYKH

Lle#t MmeTon He BUKOpUCTOBYE aornomixkHy iHpopMmaiiro Bix OITP npo nepesary
Ha MHOXHHI KpuTepiiB. Lle moxe BinOyBatucs, konu y OIIP 1151 iHpopMmalist BIACYTHS
a00, TP HAsIBHOCTI, 11 HE MOYKHA 3aCTOCYBATH 3 JACSKUX MPUUUH.

B npomy Bumagky poOUThCs MPUITYIIEHHS PO HASBHICTh, TaK 3BAHOTO
"onTumansHOro" po3p'sa3ky 3b0, akuil Moxe OyTH 3HANIEHO HUISTXOM MEPETBOPEHHS
OararokpuTepiaibHOI 3a7adl Yy BIANOBIAHY CKalspU30BaHy (OAHOKPHUTEPIAIBHY)
3ajauy.

Touka a= (ay, ..., ay ) Ha3UBaeThcs idearvroro Wi 3aaadi BKO (4.1), sxio ii
KOOPJIMHATH BIiJMOBIAI0Th YMOBI

a; = max fj (x), xe X, i € M.

loes MeTony TOJISITae y 3HAXOKEHH1 aTbTEPHATUBH, KA MA€ OIIHKY, 110 €
HaWOIMKUIOIO JI0 1/1eaTbHOT TOUKH.
. 1 .
Busmaummo Bizctanb 0s(f(X), 8) = (XM, | fi(x) - af’)”® mixk Toukamn f(X) Ta a
B MeTpuaHOMY EBKIi0BOMY npoctopi R™ owiHOK 3 MeTpHKOI0 MiHBKOBCEKOTO 3



napametpoMm S >=1. Tosi 3riAHO 3 METOJIOM 1/IeaTbHOI TOYKU IIIyKaHa albTepHATHBA
X* Oyzie po3B’S3KOM TakK 3BaHOI CKaJISIpU30BAaHHOI 3ajadi:

x*=Argmin(| f;(x) - a*)*".

3HaueHHS MapaMeTpa METPUKH S BUOUPAETHCA B 3aJICKHOCTI BiJ] MPEAMETHOT
oOxacti. Ha mpakTuiii B OCHOBHOMY BUKOPHUCTOBYIOThH 3Ha4eHHs S =1, 2 Ta S — oo.
[Mpu s = 1(npuknan - BiiIcTaHh MICHKAX KBapTaIiB) CKAISIPU30BaHA 33a1a49a
IIPUKMAE BUTIISI:
Yiem = fi(x) — max (x € X).

BiamoBimao pu S = 2 (€BKIIIIOBA BiJICTaHb) Ta S — oo ((BiAcTaHb YeOurena)
MaeMo:
— 2 -
Yiem = (fi(x)-a)” — min (x € X).

min (x € X) (fi (x)-a;)) — max (x € X).

4.4.2. MeToa NOCJiIOBHUX MOCTYNOK

OcoOnuBicTio Metoay € Te, o Kkputepii 3amadui BKO mnoBunH1I OyTH
MOMEPEHBO BIOPSIAKOBAHI 3a 3MEHIICHHSM iX BaXXJIMBOCTI, MICIS YOTO BHUOIp
PO3B'SI3KY 3ajaul 3A1MCHIOETHCS IUISIXOM BUKOHAHHS 0araTOKPOKOBOI J1aJ0TOBOi
MPOLEYPH.

Hianocoea npoyedypa nocri0o6HUX NOCMYNOK CKJIAJAETbCS 3  OJIHOTO
MOTIEPETHHOTO 1 M OCHOBHUX KPOKIB (HaragaeMo, 1mo M — 11e¢ KUIbKICTb KPUTEPIiB).

O-uit kpok.

Kpurepii BIOpSAKOBYIOTHCS 32 3MEHIIIEHHSIM iX BaXJIMBOCTI 3a AyMkoro OITP
(0ymemo BBaxkatw, mio ;> f,>...> f,) . [lokmagemo G;= X.

i-un kpok (=1, ..., m).

Po3sB'sxemo 3amauy:

fi(X) — max (xeG)).
Io3Haunmo X' ii ONTHMAIBHHIL po3B's130K. OOUHUCIMMO OLIIHKY:
yi = (fl(xi)a ooy fm(Xi))-
OIIP ananizye OLIHKY 1y BUMAJIKy, KOJM BOHA MOro HE 3a/10BOJIbHSIE, BUZHAUAE

BEJIMUMHY MOCTYIKH i 3a I-UM KpuTepieM, Ha IKy BiH MOXKE ITOTOMTHCS 3 METOIO
MOKpallaHHs MOKa3HUKIB 3a 1HIITMMH, MEHIII BaXKJIMBUMH KPUTEPISIMH.



SIKIo Kpok He € ocTanHiM (1 < M), To BU3HAYAEThCA ""yTOUHEHA" MHOXKUHA
aNbTEPHATHUB:

Gin = {XEG; | fi(x) > fi(X)) - Af; }

1 3IIACHIOETHCS TIEPEXi]] HAa HACTYITHUN KPOK.

B [POTWICKHOMY BHIAAKY alIbTCPHATHBA X BHOHDAETBCS SK PO3B'S30K
OaraTokpuTepiaabHOI 3a/1a4l 1 Mpoleypa 3aKIHIy€EThCS.

Ha m-my kporui OIIP noBuHHA YM MOTOAUTHCS 3 OTPUMAHOIO albTEPHATHBOIO,
Y1 MOBTOPHO BUKOHATH Mpoienypy. B npomy Bunaaxky OIIP 306aradyeThcsi 3HaHHIM
PO B3aEMO3B'SI30K IMOCTYIMOK 3a KPUTEPISIMHM Ta 3HAYEHHSIMH MEHII BaKIUBUX
KpUTEPIiB.

Crig 3ayBakMTH, IO METOJ MOCTIOBHUX MOCTYHOK HE OOMEXY€e€ MOMIIUBOCTI
OIIP y Bubopi edexkruBHUX aabTepHaTUB. Lle 0OTpyHTOBY€ETHCS BIAOMOIO TEOPEMOIO
Bentuens (TyT He IPUBOAUTHCS ).

4.4.3. MeToa mOCJIiIOBHOT0 BBeIeHHA 00MeKeHb
XapakTepHOO 0COOJIMBICTIO IOTO METOY € MOCIJOBHE (Ha KOKHOMY KPOIIi)
BBE/ICHHS OOMEXEHb Ha albTEPHATUBH, SIKI MAIOTh HE33J0BUIbHI, 3 TOUkH 30py OIIP,
3HAYEHHS KPUTEPIiB.
K-uit kpok (k=1, 2, ...).
OOUHnCHIOIOTBCS  ONTHUMAaJIbHI 3HAUYEHHS KOXXKHOTO KPUTEPII0 OKpeMOo Ha
"yTOUHEHIN" MHOHHI allbTepHATHUB:

f**= max f; (x), i=1, ..., m; G;=X;

1 hopMyeThCs BEKTOp "1€alIbHOI" OLIIHKY HA YTOYHEH1H MHOKHHI aJIbTE€PHATHUB:
K_ (fx K k
= (P, s ).

Jlami BU3HA4Ya€eThCS BaroBl KOe(IilIEHTH KPUTEPIiB 015, eeny O HaCTYITHUM
criocoGoM. CKIIafaeThest MATPHLS 6 =( cijk ) (i, =1, ..., m) mepesar OIIP Ha
MHOHH1 KPUTEPIiB, KOXKHA Mapa CHMETPUYHUX E€JIEMEHTIB AKO1 (cijk : cjik)
BIZTHOCHY Ba)KJTUBICTb I-TO KPUTEPIIO Y MOPIBHSHHI 3 | -UM. 3HAUCHHS KOXHOI TTapu
€JIEMEHTIB I11€1 MaTPUIll BUOMPAETHCS TaK:

-(8,1) — mpu momaBIIsArOYil TIepeBasi | -ro KPUTEPIto HAJ |-UM;

-(4,1) — npu 3HaYHI¥ epeBasi;

- (2,1) — npu "3BHUaiiHIi" IepeBasi;

- (1,1) — npw piBHOIIIHHOCTI KPUTEPIiB.



Tenep po3paxoByrOThCs BaroBi Koe(ili€eHTH KPUTEPIiB 32 HACTYITHOIO
dbopmyroro:

(k)‘(Z L1 6is)/ (Xrz1 Xe=1 Or), i=1, ..., m.

V pesynbTati po3B's3ky 3amaqi: max (XeG;j) Y.iL, o f, (X) Bu3HAUAETBCS
anpTepHaTHBa X< Ta ii ouinka Y*=(f; (X9, ..., fm(x ).

OIIP ananizye oTpuMaHy ajabTEpPHATUBY Ta OLIIHKY yk IIUISIXOM i1 CIIBCTaBJICHHS
3 "ineampror0" omixkoo f ®.

Skmo ouirka Y* sagoBompmse OIIP, To Mporeaypa 3aKiHIyeTbCs, a
allbTePHATHBA X" IPHIAMAETHCS 33 PO3B'SA30K BHXIIHOI 3a1a4i.

[Hakme:

- BKa3yeThcsi HOMep SEM Kputepito, 3HaYEHHs SKOrO0 HaWMeEHIIEe, Ha JTYMKY
OIIP, #oro 3ag0BOJIBHSIE;

- BU3HAYAETHCS, A0 SKOro piBHA & MOTPIOHO MOKpPALIUTH 3HAYEHHS LIBOTO
KpUTEPIIO;

- hopMyeThCs HOBA "yTouHEeHA" MHOXHHA anbTepHATUB Giip = {XEG |fs(X)> &}

- 311MCHIOETHCS MEePEXi/l Ha HACTYITHUI KPOK.

4.4.4. Metoa 6a:xkaHOl TOUYKH
Oco0IMBICTIO ITOTO METOTY € HeoOX1HICTh 3aaHHs OIIP 6axxaHux 3HaYeHb
KpUTEPIiB ISl BU3HAYCHHS ITepEeBard Ha MHOXKHHI KPUTEPIiB.
0-uit kpok.
Po3paxoByroThes "Haiikpaii" 1 "Halripm" 3Ha4€HHs] KPUTEPIiB:

fi*= 1 (X); h*=minf;(x),ieM

3M11CHIOETHCS. MOHOTOHHE TIEPETBOPEHHS KPUTEPIIiB 10 HOPMOBAHOTO OE3PO3MIPHOTO
BUTIIATY:

fix—fi(x) .
W|( )— fl*—hl* y E M.

K-uit kpok (k=1, 2, ...).

OIIP ananizye oTpuMaHui Ha MOMEPEAHHOMY KPOIll PO3B'SI30K Ta HOTO OILIHKY Y
MOpiBHSAHHI 3 "HalkpamuMmu' 1 "Halripmumu" 3HAYEHHSIMH KPHUTEpIiB 1 BKa3ye
Gakani 3HaueHHs KputepiiB & € [hi*, f* ], i € M.

3MICHIOETHCS IEPETBOPEHHS OakKaHUX 3HAYCHB IUIBOBUX (DYHKIIIH 110
HOPMOBAHOTO 0€3p03MiIpHOTO BUTJISITY



K _ fis— &k .
= 1 € M.
fix—hix’

Wi

OO6uunCcHIOI0THCS BaroBi Koe(ili€eHTH KPUTEPIiB:
k_ m k / Zm m k i=1
0i —( Hj:lj;ti Wi ) ( j=1 Lli=1j=i Wi ), =1, ...,m.

Ciabko  edeKTHBHA  aNbTCpPHATHBA  X°  3HAXOAUTHCS  SIK  PO3B'SI30K
OIHOKpHTepiaabHOi 3a1aui: max (X € X) min (i € M) i wi(x).

O6uncioeTsest omiaka Y<=(f; (X9, ..., fn(X9)).

SIK1o oTpuMaHi 3HaYeHHS LITOBUX (QYHKIIH 3a10BobHI0TE OIIP, TO
IpOIeAypa 3aKiHIYETHCS, Y TPOTHIICKHOMY BHUIAJIKY — MIEPEXOIMMO HA HACTYITHHIMA
KPOK.



