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ET. PAMA3AHOB

O PABUPUKALIMN PACITOZHAIOIUX AJITOPUTMOB
THUITA BBIYUCJIEHUA OLNEHOK U ITIOCTPOEHUN

KOPPEKTHOI'O AJI'OPUTMA
(IIpeocmaenena axademuxom HAH PK KA. Kaceimosvim)

Hpez[non(eH crocob c1)a31/1c1)1/11<au1/11/1 pemaloero npasujia ajaroputMa peuIicHus 3agauu CCrMCHTAllUU MPpOorpaMMm I MOJCIIN
pacnosHaromux onepaTopoB B OCHOBC KOTOPLIX JICKUT olepaTOpHas TCOPUs pacllO3HAIONUX aJIllTOPUTMOB }KypaBneBa. q)aSI/ICbI/IKa-
LM UCXOAHONH MOJEIH pacnosHaromux aliropuTMOB ITO3BOJISICT CCl)OpMy.]'II/IpOBaTL ¥ 00oCHOBAThL YTBCPIKACHUC O KOPPCKTHOCTH

¢a33u anreOpsl ANTOPUTMOB Hajl MHOKECTBOM () - PEryJIAPHBIX 3a/1a4 CETMEH TalluH.

B pabore XKypasaéea [1] ormMeueHa BO3MOXK-
HOCTh (hasu(UKALMKA KJIACCA AJITOPUTMOB BBITHC-
JICHUS OIICHOK, & MMCHHO, HHTCPIIPETAIIUCH OTICHOK

G,

i

>1eMeHTOB MaTpHIE: (7 = HGU' , KaK 3HAYECHUH

¢dyHkunn npuHagnexkHoctH|2]. B pabore [1] mocrt-
POCHA MOJETH PACHO3HAIOMHX ONEPaToOpoB (aaro-
PUTMOB) HaJ MHOXKCCTBOM QNTOPHTMOB BBIUHCIIC-
HUS OLCHOK M ONPEACIICHBI YCIOBHS KOPPEKTHOCTH
OTIepaTopHON anreOpsl HaX MHOXKECTBOM 3a4a4 pac-
nosHasanus. B [3,4] Ha ocHoBe paborsi [1] mocTpo-
CHA MOJENb aNTOPUTMOB JJIS PEIICHUS 331a49H Cer-
MCHTAIUH MPOTPaMM H ONPEACICHBI YCIOBHS KOpP-
PEKTHOCTH OMEPATOPHOH anreSpsl Hax MHOXKECTBOM
(Q)-peryIsipHBIX 32429 CCTMCHTALNH, UTO MO3BOSCT
JaTh aHATMTHYCCKOE OMUCAHUEC KOPPEKTHOTO aro-
pUTMa 1T KKI0U Takol 3agaun. HamomumM, uto
MOJ 331a49eH CErMEHTALIMH TPOTPpamMM OOBIYMHO IPH-
HSTO IOHUMATB 33739y Pa3OUBKU IPOrpaMMbl Ha Ya-
cTH, HanpuMep, OJI0KH U pactpeaeicHue 3Tux 6m10-
KOB CTpaHULaM( CErMEHTaM) BUPTYAIbHOU MaMATH
MPOrpPaMMBl C LETbE0 MAHUMH3HPOBATh KPUTCPHH
Ka4yecTBa pa3OMBKU. B kauecTBe Takoro KpuTepHs
MOXET BBICTYNAThH YHCIO CTPAHHYHBIX OTKA30B, a
€CIIH TOBOPHUTBH 0OJICE TOYHO, TO MM TEOpeTHYCC-
KOC CpeIHEe, WK 3KCIICPUMEHTATIBHOE CPEIHEE YUC-
JI0 CTPAHUYHBIX OTKA30B, BBIYHUCICHHOE MO f MpO-
roHaMm nporpammsl. Yacto cunraercs, 4TO HAYATh-
Has pasOuBKa ONOKOB MPOTrpaMMbl MO CTPaHULAM
(cerMeHTaM) BHUPTYalbHOH MaMATH 3aJaHO 3apa-
Hee (ECTECTBCHHAS KOMIIOHOBKA MPOTPAMMEBI).
3xeck 6yaeM CUHTATh, YTO YHCI0 OIOKOB MPOrpam-
MEI PABHO 71, & YMCJIO CETMCHTOB (CTPaHHI]) BUPTY-
aJbHOH MaMATH PABHO 7 , IPU STOM KXKABIH OJIOK

b, mporpamMmbl U KaXKIblIi CETMEHT Sj nporpam-

V. coorBercTBEHHO,

MBI UMCIOT CBOXO AJIUHY- lz’ nu j

i=12,..,n j=12,..,m ; Cormacno pabote [1],
a Taxxke padoram [2,3] BBEAEM HEKOTOPBIC OMMpE-

neacuus. HWrak, mycts P (X)- mnpeamkar
:P.(x)="xe§,", rae x-nmpon3sonbHbIi 05beKT(6-

JOK TpOTrpaMMmbl), a S]- -cerMeHT(Kaace),

j=12,...m; Ilycte pance HOQ-]- ., MaTpuna

a, =P (x), j=12,..m;i=12,. .n.
OcHoBbiBasick Ha paborax|1, 3], paccmoTpum

Mozaeap M|, anropuTMOB THIIA BBIMHCICHHS OLICHOK
A cerMeHTarmu 6ia0okos b, b,,...,b 1o cermeH-

tam S,,S,,...,S, BEPTYaIbHOU MAMSTH, IIPH 3TOM
CYHMTAEM, YTO BO BPEMS BBIIOTHEHUS MPOrPAMMBI

Hu anuHa 6nokos /), 1,,...,1

oty

HHU JJIHHA CCITMCHTOB

V., V,,..V, #e mvenstores . Urak.

1) 3agaguM CHCTEMY OMOPHBIX MHOXKECTB

Q={w}. Hycrs {A,}-COBOKYIIHOCTb MHOXECTB

aKTHBHOCTH mporpamMMsi[8], Torma B kauectse

o € Q Oyaem ucnoassosars A, €{A4,}, t.c.
Qc{A,}. Cnenys pabore [3], ompenemum Takke
dysxuuo 6musoctu B (b, b;) Tlyers b,, b, -Gno-
KH, () - OTIOPHOE MHOXECTBO; 7, (b;, b, ) -amcro B3a-

HUMHBIX CCBLJIOK MCKAY OnoxaMu bz’? bj B TCUCHUC
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CYMMapHOT'O MHTEPBAJIa )KU3HU MHOXKECTBA () ; ITa-

pamMeTp £ BHIOMpACTCS U3 MPOMEKYTKA () < g < 1.

Onpenemam B (b, b))

. l,ecnur,(b,b)=¢c-r,
B,(b;,b;)= ! )

0, 6 npomusnom ciyuae

rae 7y

- YHCIIO B3aUMHBIX CCBIIIOK MEKIY OlOKaMu
b, u b, snement marpuus 6muzoctn, 7 =7, ],
Bec p(@) omoproro MHo)kecTBa (@ OIpene-

UM Kak (yHKIUIO OT T, -BPEMEHHU KM3HH MHOXe-

CTBA () M JJIHH CETMCHTOB i1;i27~~~;i‘a,‘ , COCTaBJIs-
FOIIUX () .

T

@

. +V +..

i ]

plo)=

+V. ) @)

Al
Onpeaemnm Bec ¥, 6aoxa b, :

G+ +..+1)
yj = l

J

UL BCCX

j=12,...n3)

6usocts Mexkay 6nokamu b,, b, mo muoxectsy

(@) — ra)(bi: b])
v PR Y “4)
y
[lycTte Onoku brl > brz >0 bw BXOZST B CETMCHT

S, torma ouenky G, (b;) Groxa b, 3a cermeHT

S cormaco [3]:

Gr(bi) =X, Zyj : Zp(a))ﬁ;w) B:;(b;:bj)(S)

JES, 0eQ)
e x, €{0,1}.

Creayer 3aMETHTb, YTO €CIH JUTHHA CETMCH-
toB V, =V, =...=V ., T0 nmeem nocnesosarens-
HOCTB cTpanul S,,S,,...,8, .

31ech HHTEPECHO OOPATUTh BHUMAHKE TAKKE U
Ha Oojee o0y MOACTB|3], aNropUTMOB BBHIYHC-

JICHMs! OLICHOK, ueM Moxeab M, . O6oOmenne Mo-

nemu M, obosHaumm ero wepes M|, oTmmuaeTes
ot camoii Mogeu M, criocoOOM BBIMHCICHHUSI OLICH-

xu Grmoka b; 3a cermeHt § :

G.(b)=x-G(b)+x'-G°(b) ©)
rac X\, x e{-1,01, r=12,..m,
i=12...n;

JES, wed
Gib)= Yy, Y p@)- B B (b,.b)),
jeCs, e
CS =X"\S (®)

iy 1D b))+ r(b, b))

’ ra)(biabj) ’

ra)(biﬂbj)io (9)

rae 7'(—b,, b,)-cymmapHoe 1uCIO B3aNMHBIX CCBI-
1ok Mexay Onoxamu He b, u b, . U cootsercTBeH-
Ho (b, =b,)- cymmapHOe 9MCIO B3aNMHBIX CCBI-
nok mexay b, mue b, .

B, (b,,b,)=1-B;(,.b)) (10)

OTMCTI/IM, 4UTO B MPUBCACHHBIX MOACIIAX AJIro-
PUTMOB THUIIA BBITUCJICHUA OLICHOK B KAUCCTBC PC-

MIAFOIICTO TMPABUIIA MOYKHO B34Th TipaBmio (7~ (11).

6,=L1if G,>c,,
6,=0,if G, <¢,
A, if ¢, <G, <c,,

15}

> 9y

C(2)=|

Z

(11

rae Gi]- - OLICHKA OTHOLICHHS j O0BEKTA j Kiaccy.

¢, =minc¢,,, ¢, =Maxc,,
; j°> 72 A 27
Ilycts mapamerpst J j

samucd (11) yauTeiBacM, 4TO PELIAOIICE MTPABUIO

" 1o 3amaue Z MOXET BBIYHCIIATh MATPHITY, 000-

0,

)

3HauNM €& uepes O :‘ , BOOOIIE rOBOpSI, HE

00s13aTCIPHO COBMAMAMINYI0 ¢ HH(MOPMAIIHOHHON
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MaTpHLEH 3a1aun Z, T.c. HOll-j o+ Kpome Toro,

JIOTIOJTHUTENBHOE 3HAUEHUE A — O3HAYaET HEOIpe-
JIETICHHOCTb pacliO3HABAHUS.

HamomuuM, 9TO pacmo3HaOmui aaroputM A
SBJSICTCS KOPPCKTHBIM AT 3a4a49u Z , CCITH aliro-
PHUTM I10 3TOMH 337a4€ BEIYUCIHICT MHPOPMALTHOHHY IO

MaTPHULLY HOl i sroi 3anaun. Mccaenosanue Bor-
'] nxm

poca 0 KOPPEKTHOCTH aNropuT™Ma A AT 3aJa9H 7
HY>KHO HAYHHATH C MOCTPOSHUs anreOpst 3( A/ ) Hax
HMCXOAHBIM MHOKECTBOM MApaMETPUUCCKHUX AJIrO-

purvos M = {4, ‘p =(p,,Ps>--»P,,)} pacnosHa-

BaHus. Takol onepaTopHbIN MOAX0M ObLIT TPEIJTO-
sked Kypasnessim H0. . dopmaneho, anreOpy Hax
MHOKECTBOM aITOPUTMOB

M ={4, ‘p =(Py»Prs-sPn)} CTPOST BBEACHH-
€M OIcpaLIvii:

LA =r-0=|A-0, . 1= const 12)

(A'+A"YZ)=A(2)+A"(Z) =

=loi |+ les] =l + o (13)

(4 A")(2) = 4(Z) A'(Z) =
=loi|-le5] = le; -0 (14)
rae ¢ = H(Dl-j - BEICCTBEHHASI MATPHLA OLICHOK ITPH-

HaaIeKHOCTH G1n0Kk0B b ,b,,....b, cermeHTam

S,,S,,...,S,, BBIYHCICHHAS aITOPUTMOM [ .

Bynem cumtath, uTO B OmepaTopHOil anredpe,
MOCTPOCHHOM Hal MHOXKECTBOM PACIO3HAOIIHX aJl-
TOPUTMOB THUIIA BBIMHUCICHUA OLCHOK, Ka)K,Z[bII\/'I aa-
TOPUTM A MPEACTABISACT COOOH CYNEPIO3ULIUIO

Ao C.,Te.A = 4o(C".TAC 4 PACTIO3HAIOIIMIA OTTC-
patop, MaTpuLy

G = HGU.

BBIYHCIISFO MU I OIICHOK

, a (" KOpPEKTHOE peLiaroIee mpa-

nxm

>

BHUJIO, BBIUHUCIAIOMICC II0 MAaTpHIIC G= HGU'

nxm

)

Hanee Oyxem cuutarh, 4TO AN CUCTEMBI ()

, 3amaun Z.

Matpuily O = ‘

i

HOJMHOKECTB MHOXKecTBa {1,2,...,m} BBIIOIHSCT-

Cs YCIOBHE!

Vo,0,cQ=0, | Jo,)

B=a

(15)
CornacHo OnpeaeieHUIO, CCITH BBITOTHIIOTCS YC-
aoBus (15), To cucremMa MHOXKECTB () Ha3BIBACTCS

6azoit muOoxkecTBa {1,2,...,m}. 3ameTnM, 4TO CHC-
QO = { {1}7 {2}7 RS {m} } >
Q ={12,..,m} asnarorca 6azaMu MHOKECTBA

{1,2,....m}.

Baxno OTMCTHTBH, YTO 3aga4da CCTMCHTAIINH

TCMBI

Z =<1,X" >,rae ] -HauanbHas uHPOPMAIHS, a
no_

X" = {bl > bz

ercs () - PETYAAPHOM, eclu :

1.§, 29, j=12,.,m,

,-,D} MHOXECTBO OTOKOB Ha3bIBa-

2. SiﬁSj =0, i#J:

3. ans mobweix b, b, cX" nu YVoeQ:
r,(b,,b,)# maxr, .

4. J sBmaercsa () -CYHICCTBCHHOM TS 3aJa49d
7 ,T.€. JU1st BCSKO#M mape1 61okoB b;, b, € X" waii-
aercabmok pe X" (b#b, b+ bj ) ¥ MHOKECTBO

o € Q Takue, uro 1, (b, b) # i’a,(bj, b).
KoppekTHslii anroput A yis 3a1a41 CCTMEH-

T, TOYHEC A1 3aJa49d 7 W3 MHOXKECTBA (2-

PETYISPHBIX 330a4 CCTMCHTALINH TpeacTaBu M[3]:

q 1
A= (6 +6) 2 >, B, ) |oC (16)

i=l j=1

- nH(pOPMALIMOHHAS MATPHUIIA 33Ja4H

rae HOl i

nxm

7 ,a (" xoppektHoe pemraromee mpasumo(11).

¢, =ming,,c, =maxc,;
ITapamerpst J j . -

(16) BemuuuHa f €CTh CTCHCHD 3ambikaHus. Jlist

cTemeHu f umeer Mecto  (hopmyna
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Ing+In/+|In(c, +c,)| —‘ln(cl)‘ 1

Ilnal ;

‘Grl(lﬂ.])‘

max
(r.0)=@.7)

(17

e g<1, 9=

Hapametpsi ¢, , ¢, , TAKOBBL 4TO ¢, > ¢, >~/ »

¢, +c¢, >1,a k ccTb cTCNCHD 3aMbIKaHUs OTEpa-

TOPHOH anreOpsl, anreOpbl MOCTPOCHHOH, COracHO
mpasuiam (12)-(14), Hax MHOKECTBOM HCXOTHBIX
oneparopos. HamomumM, uto 3HaueHHe A — O3Ha-
YaeT HEOMPEICICHHOCTh PACIIO3HABAHHUSL.

dasupunupyeM HCXOAHYIO MoAemb A/, amro-
PUTMOB TUIIA BBIYUCICHHS OLCHOK, 3aMCHUB B M|
pemaromee npasuno C~(Z) . IIpu 3T0M HOBBIH BUX
pewaromero npasuia B Mogen M, (M| -moxndn-

Kausi MOJAEMH M/, )adropuTt™MOoB I 3a1a4u Cer-

MCHTAIIUU MPOrpaMm, MOXKCT 6I>ITI> " pCHiaromumM
MPaBUIIOM 3aJauu pacnosHasanus. Crexyer oTMe-
TUTD, YTO MPUHUIUITHATIbHAA BO3MOXKHOCTb IIPUMCHC-
HUSI PACIIO3HAIOIIETO AITOPUTMA TSl PEIICHUS 3a-
Ja4Yd CETMCHTALMU HporpamMM OblNa MOKa3aHa B
pabote [3]. Urak, BMECTO pEIIAOLICTO MpPaBHIa

(11) BBeaem pematomee npasuio C (Z):

C:(Z) :51_]_ =

51.]. =1, if Gl.j >y,
6,=0,1f G, <c

18
0, (1%

)

1 .
—ﬁ,lfcl].SGijﬁczj
T+e ™"

KOTOPOE B ONMPCACICHHOW CTCICHH MO3BOMSIET 00-
JIeC TOYHO OTPA3UTh CUTYALIMIO C PACTIO3HABAHUCM
OOBCKTOB, & HMCHHO JACTAU3UPYS «HCOMPEICICH-
HOCTB»- A B opmyiie (11). Urak, kak yke ckazaHo,
uist haszu- MOJCTH AJATOPUTMOB HUCIIOIB3YEM 000-

3HaucHuE M L

B dopmyne (18) yuactByer cHrmMonaanbHas

dynrams S (X) =

— .. Haocnose curmonganse-

I+e

Hoti pyHkumu, kpome (18,) npencraBnsaer HHTEpPEC U
peuraroree mpasuio (19), koTopoe Ha NEPBBIH BT
JAcT APYIVIO KapTHHY dazuUKaui HCXOTHOU MO-
JEIH:

a*(z):H5l] o =
5 =1, ifh <—
=b S e O
. 1
~ 51.].207 l_f hlj>ﬁ
1 .
= ifh, <G, <h,, (19)

Ok
rae A, h,; mapamerper pemaromero npasuna C|

OnHako 3aMETHUM, YTO, MO-CYIIECTBY, PEIIAIO-
iee npaswio (19) ceoaurcs k mpasuny (18).

[yets 9% M | )- onepatopHas anrebpa cremne-

HU k , noctpoeHHas o mpasuiam (12)-(14) nax das-

3M-MOJCIBIO aNTOPUTMOB Af,| . 3aMETUM, YTO ONH-

pasdce Ha JoKazaTenbcTBA TEOpemel 5.1[3] u Teo-
pemst 1[6], HETPpYIHO TOKA3aTh CICAVIOIIEE YTBEP-
JKICHHUC!

Teopema 1. Oneparopuas aiareOpa Sk(]\7[1)

creneHu k, mocTpoeHHas Haa (Ha33u-MOAETIBIO OITe-
paropos A/, SBISICTCS KOPPEKTHOHM HAJ MHOMKC-

cTBOM () - PETYIIPHBIX 3aJad cerMeHTanuu. Ecmn
3ajaua cerMeHTaumu Z gpisietcs () -peryapHon

3ama4ei, To ha33u-aaropuT™ A" IPEACTABICHHBIH
B BHIC

q 1 o
AS*: (CI+CZ)ZZ(XU.-Bk(i,j) oCS

i=l j=1

SIBISICTCS. KOPPEKTHBIM 51 Z, TAC BeauuuHa K
Beruucsercs mo gopmymae (17).
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Pezrome

TIporpammManapibl cerMeHTTey ecebiHiH IIelny aaroput-
MBIHBIH JKYpaBIeBTHIH ONEPaTOPIIBIK TICUTH KOJJAHY apKbl-
JIBI Ty epexecid (pa3upuKannsIayIblH JKONbI jKoHe Oara-
Jap/ibl ecerTey alnrOpHTMBIHBIH MOJENI KapacThlpbUIFaH. AJf-
ammKpl OeliHeNnepal TaHy aldropuTMICPIiH MojieliH dasuduka-

nusiay KOPThIHABICBIHAA Q- PEryJspiibl CCIMCHTTCY €CCII-

Tep XUBIHBIHJIA alTOPUTMJCPIIH anredpachkl KOPPEKTi GOMYhI
TYpaJbl TYXKBIPBIMJAP KEITipiAreH.

Summary

In article the way is offered of fuzzyfication a solving rule
of algorithm of the decision of a problem of segmentation of
programs for model of distinguishing operators in which basis
the theory of distinguishing algorithms of Zhuravlyov lies.
Fuzzyfication initial model of distinguishing algorithms allows
to formulate and prove the statement about a correctness fuzzy-
algebras of algorithms over set - regular problems of
segmentation.
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