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Kacp-unaunknu cpyHkumoHannap acocmaa nHcpopmaTtme 6enrmnap hpasocmHm

wakKnmaHTupuvul ycynu
Annamayus. Maskyp Makonana uHGopMatuB Oerruiap Gpa3oCHHH UIAKIUTAHTUPUIIHUHT TPAAUCHT YCYIH TaKIud
sTUirad 6ynuo, yHaa nHGOpMATHB OSNTUIapH aHUKITAIl Me30HH cu(aTHaa Kacp-4u3uKIN (YHKIHOHAIIAD OJMHTaH.
OnuHraH €YMMHHHT ONTHMAUIMIU TEOPEMaHM HCOOTIAll OPKAIM acociaHraH. byHIaH Talikapu Takiug STUIraH
YCYJHHHT aJITOPUTMH KenTHpuiraH. Takimug TuiraH ycyil Ba alTOPUTM KaM COHJIM Kajamiiap/a ONTHMAl €4UM OJIHII

WMKOHUHH OepajIn.

Kanum cyznap: dynkimonan, 6enry, nHGopMaTiB OenrH, Me30H, Macoda, OOFIHKINK, CHH(, 00BEKT, (azo.

Knpnm. Xo3upra KyHZa THMCOJUIADHHM — QHHKJIAII
TU3UMIIapu Oarmoparmiam Ba OOLIKapyB MacajaJlapuHH Xall
STHIIZIA KEHI' KYJUIaHWIMOKAA. byHUHT acocuii cababnapunan
Oupu 3aMOHaBHH Mypakkab TEXHHUK OOBEKTIAPHH eTapiiu
Japaxaga aHHMK Ba Xap TOMOHJIaMa MaTE€MaTHK TEHIIamanap
opkamn  wudponanad  Oynamacmuruaup. bByHmai  karbuit
MaTeMaTuk Homanap KypUHUIIWra KENTHPHO OyaMaiauraH
oObeKTIIapHH Oamopariam Ba OOMIKAPHIN NIy KyHHHI JHT
Jon3ap0 MyaMMonapuaaH OUpHAnD.

Mypakkad OoOBeKTIapHH Oamopariam Ba OOIMIKAPHIIT
Takpubanapura acocnaral XOJiAa IIYHH aWTHII MyMKHHKH,
OyHOail oObekTIapHH OOUIKapHUIIAa OOMIKAPUITHUHT KIIACCHK
Ha3apuiACH HWMKOHUATIAAPHIAH TYIWK (oiganaHum, 3apyp
OyiraHga ajanTHB, YpraTyBuM Ba ¥3-Y3MHU YpraryBud LIy
JKyMJIaZaH,  THMCOJUIAQPHH  aHHMKJIAl  TH3MMIIApHIaH
(doiinananuur 3apyp 0ynau.

TuMmconnapHn aHUKJIAI TH3UMIIAPUHM SIPATUIN KyTUI1a0
Mypakkad MacaJaJapHd EYNMUHH OJKyMIJIaJaH, OcpHiraH
Oerrmmap  QasocumaH HMMKOH — JapakacHga  OOBEKTHH
XapaKkTepIoBYM OCNTHIIApHU aXpaTuOd oiuimn Ba Oy Oenrmiap
acocuga OOLIKapyB THU3MMMHM KyJUIalll MacallaJapuHH Xaj
STUIIHYU TAJIa0 KWIAIU.

VUmkoH  nmapaxkacuna — OOBEKTHH — XapaKTepiIoBYH
OenrunapHu aHUKIA HWHPOPMATHB OENTHIApHH aHUKJIAII
MacajacH 1e0 XaMm lopuTHiand. By Macana TUMCOJUIapHU
AQHMKJTAIl MacaJaCHHWHT aHaHaBMH MyaMMmocH Oyin0, Typiu
(hyHKIIMOHAJUIAp acoCHIa YHH XaJl dTHIIra KYmiald ycyn Ba
anroputmiap Takaud stwiras [ 1, 2].

WudopmaruB  Oenrmmap  MaXMyacHHH — aKpaTHII
THMCOJITADHH aHHUKJIAIIHUHT Mypakkab MacananapuiaH Oupu
6ymu6, um3nkimM (QyHKUMOHAJUIAp acocuaa HHQOpPMaTHUB
OenrunapHy aHWKJIALIHUHT OMp Heda yCya Ba alroputmiap
Taud sTHIraH Oyncana, Kacp-4M3NKIN YMYMHIH OUp KUHCIN
(yHKIMOHAIAD YYYH SITOHA yCYyN TaKiInQ JTHIMarad. ymoy
Makonaga  Kacp-4M3HKIN YMYMHIA 6up JKHHCITH
GbyHKIMOHATAp YuyH MH(OpPMAaTHB OeNruiap MaKMyacHHH
aKpaTHIIHAHT «[PaueHT» YCYIn KeNTHPHITaH.

Busra Q kecummaiimaran Q;, Q, ..., Q, xwem

TYIulamjapra axparwiraH oObeKmiap Tymamu OepuiraH
OyicuH, IHHU

Q:UQi L, QNQ, =3, i# Bii=1r .

Axparmnran €, Q, ... € kumeMm Tyammapemn
cupap ne6 aTaiiMus.
Qk = {Wkl’WKZ""’ka} Qk -k-cund, W -k cundHUHT

j-o0BeKTH;

Ymly makomaga Oenrmnap conn N 6ynub, xap Oup

o6sexr R" -Bextop hazo smementn ne6 Kapamamm. Ymymmit

xomma, X, = (Xkl, X2 r-Kip, ) -k-cunpHn OGenrmap opxkanmm

.
TaBCH(IaHUIIH, X = U X p - OOBEKTIAPHUHI Oenrumap
p=1

(ha30CHHY TAIIKUI KAJIAIH.
Berrmnmap  dazocuru  OGup

ﬂ=(/11,/1 ,...,/IN)
KHPHUTUO OJIaMU3.

Tavpud. 1
KOMIIOHEHTajJapy COHM ¢ Ta TeHr Oyaca, A Bekrtop £
WHPOPMATUB CHITAIH.

KUAMATAd  aHUKJIOBYU

(1eRY, 4 €{01})

BEKTOP

BEKTOP BEKTOPHHUHI' HOJAAaH (bapwm

£ unbopMaTHB BeKTOpIap TYIamMusy [ 1]nar kabu A’
OpKaJH OenruaiMus:

A :{leRN 4 €{0:1}, i}ﬁ 26}.

N
X, Y € R" ukku 00beKT opacuiaru sSIKMHIUK cudarnaa

r,(X,y) AKHHIHK QyHKUMACHHH RN‘ dasomarun X

A it y‘l
o0beKTIIapra TaIOUK dTaMu3.
X Oenrunap daszocuaa A BeKkTopra OOFJIHMK pPaBHIIA

9BKJ’[I/IL[ HOpMacH KUpuTaMus

Xp cunpuuar X,

Kyiugarnua aHukiad oamus:

_ 1 Do —
X, =m—2xp, p=1,r.

YpTamamTHpuirad  OOBEKTHHHI

p il
Ky#innars GyHKIUSIHUA KHPUTHO OaMu3:

()= [ r(x,.x).

p il

r (Xp, X) - Qymkums X, cnHQHEEAT A Bekropra

HHUcOaTaH OeNTMIAPUHUHT YMYyMUH SIKMHIUTHHYE H(ORaNai .
Ky#iunarn kacp-am3ukiy (QyHKIMOHAIAAH ME30H cudarnma

¢oiinananamms
r'(xy)

rp(xp’x)

(1) dynkumonan comga 0-tapTHOAM  Kacp-YM3MKIN
(YHKIIMOHATTHA yMyMJIallraH KYypUHAMAHN udonamaimm [1].

1(4)= )

M=

1

o
1

Benrumap ¢aszocumga N ymdoBmm a Ba b(l),b(z),...,b(r)

BEKTOPJIAPHH KHPHUTUO OJlaMU3 Ba YHHHT KOMIIOHEHTaJIAPUHU
KyHujaruua aHUuKI1aiMu3:

a:(al,az,...,aN); b:(bl,bz,...,bN),
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aizr(;i'yi)‘b Z ( i J) i=LN.

OuHTaH HaTIDKaBHil BekTopiapra kypa (1) gyHkunonan
KyHUJaru KypUHUINTa KeTHPUII MyMKHH:

1(2)=—BA @)
7(p®
ae.4)
Oy epza (*,*) - BEeKTOPJIApHUHT CKaJLIp KyIaiTMacH.
[1, 2]ma xenTmpwiaraH TymryH4a Ba TabpHIapraH
¢oiimanann® ymymuii kacp-4u3ukiu (QyHKIHOHAT acocuzaa /

nHpopMaruB  Oemrmmap  (a3oCHHH  INAKIUIAHTHPHITHUHT
KyHuIarn yMyMuii MacanacHHH KypHO YHKaiInK:
A)
1(2)= & — max
H(b(l) /1)
_ )
AeN 2 ={01},i=LN
aberN, a0 >0 j=17,i=IN
Oy epaa A -1 V40K HHGOpPMATUB Oenruiap dazocu:

Kyitngarn GenrunamiapHu KAPUTAHIIHAK:

Azlzai, B, :zljbii, j=1r
i=1 i=1

DHH (1) MacajJaHH  €UUII  y4yH EpaamMyn
a b
C= K - B_ rpaJueHT BEKTOPHU KUPUTHO onamu3. Yoy
j=1

BEKTOP y4UyH KyHHJaru Teopema YpuHiIH Oynaay.

VA, pueA yuym (C,,u)>0 6yca,

| (/1) > | (/1) Gynanu.

Teopema 1.

Hcbor.
Teopema  maprura  Kypa (C, ,u) >0, awHM
k ( o )
(C. 1) Z < 0 9KAHJIATANAH

j=1

4)

(1)
(a:ﬂ) >Zk:(b "u)
A j=1 BJ
KeIuoO YuKaau.

Xucobnanr MWIDIapUHM  COAJAJAIITHPHII MaKcaanjaa
KyHugaru 6enruinanuiapHu KHPUTHO oJlaMu3:

A =(au), B =(b7,u), i=1r
(3)un (2) x¥yiicak y Kyduaaru KypuHUIITa KeJIaau.
A B
e (6)
A ésj
OHan (4) TEHICH3JIMKHH Xap HKKH TOMOHHM Mychar

JKaHIMTMHA HHoOarra oinub k napaxara kyTapamus Ba
Kyiupaarura sra 0yiaaMus.

A (B
— > >+ (7)
%)%=

Komm  tenrcmsmurupman (5) Kyimparn KypuHUIITA

Kej1aau:

4 ={01},i=LN, _N ’ :I}

N (e g\ B
(Aj {ZBJ] i) ®)
A) UHB) s,

j= ]

(&) - L1
A =B, B, B 1B,

j=r ! [ER j=1

Teopema ucOOTIaHIH.
IOkopumaru 1-TeopMa anrOPUTMHUHT UYEKIMIMIMHH Ba
ONTHMAJI YMMIa IPUIIUIIHY KadonaTiaiiy.
Onmu  Ttakmud otwnaérran  «[paaumeHT»
KeNTHPaMU3:
Dapa3 kunaitnik, C BEKTOPHUHT 3HT KaTTa KOMIIOHEHTHTa

YCYNUHH

MOC KeJlyBYH HOMEpH - Jl, HKKHHYMCH 3Ca - J

, Ba XOK03a
OYIICHH, STBHU
C,(24)=C, (4)=C, (2)> .. 2C, (4).
4 ne6 mymmaii (gl 42, 43,..., uN)  Bexropnu
oJaMu3KH, Oy epia
My =y =y, = =y, =1
ﬂjm :'uj/+z :’uj/+3 = '":‘ujN :O'
Taxnug >TUIAETraH yCyil alropuTMH

l-kamam. A =4, 1,...,1,0,0, ... 0} ne6 onamus.
—

14

2-kamam. A* = {1 Hu xucobmaiimus.

3-xamam. Arap | (/1) <l (/1*) 6ymca, y xomma A =A%
neb onamu3 Ba 2 Kaamra KaiTamus,

4-kagam. A - MyKaMMas euuMm.

Xynaoca. Maskyp wumpa uHQOpMATHB OeIrHIIapHU
aXpaTui GeNrHIapHUHT ¥3apo OOFIMKINIHHE HHOOATTa OJraH
X0JIJ]a aMalira omupuirad 0ymub, Oynma me3oH cudparuaa 0-
TapTHOMM  OUp KUHCIH  Kacp-4M3HKIN  (YHKIHOHAJIAp
omuuarad. Takiang STuiran HHOOPMATHBIMK Me30HIapUIaH
cuHdrap coHn kynm Oynranma €ku TacHH(]IAaI Macajacuaa
TallKM OMWUIAp KarHamraxnaa QoiimamaHum —Maxcazara
MyBoUK Oynmamu. Takmud sTHITaH ycyn umiga UCOOTIaHTaH
TeopeMara acocliaHraH Oynu0, y 4eKIIM COHIAard Kagamiapnaa
onTuMall HMH(OPMATHB Oelrmiap MaXMyaCHHH aHHKJIAIl
UMKOHHHH Oepamu. by MesoHmap acocuga uH(OpMATHB
OeNruIapHi aXpaTuIll YCy/Ulapu 3ca yTa Te3kop Oyiuo,
HaTHXaJIApHU TYJIa TAHIIOB YCYIIH OUIaH yCTMA-YCT TYIIA I,
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Z.Yuldashev
Method of forming the space of informative features
based on linear fractional functionals
Annotation. This article proposes a gradient method for
the formation of the informative features space, where the
nonlinear functions are used as criteria for identifying
informative symbols. The optimality of the solution is based on
the proof of the theorem. Also the algorithm of the proposed
method is presented. The proposed method and algorithm allow
for optimal solution in a few steps.
Keywords: functional, symbol, informative features,
criterion, distance, dependency, class, object, space.
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