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dmlsse t©WOLddyde » fwesWddj?2 d ttkzCtet
vtejdeddze ftetsoatsHdlsmw COC dzO@ tkmms tsds,
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LB Odzedj bteOHdydtsdzdz' » Ijrndessdzsed? L dzO
Msftesosy Hjddj ddzsj dzdzj SkzOdz dzr 7 MdMlsy
ftoj HdzOC O Isfyw mq;uqo gL detse Odzdz’ j Wi ¢

fescteOddzde” § Mt H' . Bff]sizi H3tzf giz' e dpy s
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flsj?2, fBHHjEYC B2 bjndsdsedujmsdn kO
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ydd, wsftejHjdveshji2 MozClikztckz 1 Id®- tcj fi
Bd; HobkrobttsodzjMme @2 clc®WFEIOBd Y] dn W st d3c
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My j ydOddL qiese Odzde’ & o deflstelz dsj dzls Oz’ dz' R

211 OL 59 OWzEjdvdgssp ' §M{ sOfr d R OLOSCIs
JilbtsH tjhjddY LOHOYd tw©OLBdO Oj Is@vW dzO
Uy MlsOadlkimw o MmMtotlke jlshlsOdiistej? @b d3
sikh j Misfhdy Sksigt + ¢ s tcOo ¢ d/ flic dgeddQ) df) tshiyd
fMtsL H Qddgsj] dzdzj CIsEZOdz! dese s MjtcoadmMO s BO
ML HOdd] dRBdetsy jMlso O or-tsHdzr = B OL de-dzOdzd
Wisted5OYydd) or AatHdz n dJdaW sted3Oyddedz’ = o,
B'Is! ), O OS¢ tGJhOISJ(ﬁVGJleIBMLEBJQdﬁIQSOfﬁ@
fpw sB6j ddw did. [ fdd djssrtsHdd § Hd&v M

L

w
w
"
-
f
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AtsdzH | f dzOW stedzr , Ists drn dgj sB R tSHJ B d dzl
fnd teo d M.

4L HOdd] ddzlsj dzdzj SszOdz degse s fMjtcoa dfmMO
shdtsodzr » 1 sOfs9 cutsLHOI! d dzf tastcodsIDdgdsr = 26
tej h Olsj dz . lted MBLHOddd MijttedMmMO jefy dz
Metdz ¢t tOL tOBBIsE cuBLHOI! JdaW stedzOy
ddzlsj ctcdtetso Odzdzr 2 tej h Olsj dz' €. [ dzv tiptsL H O
Bdls: Mw or f sdzdedIs! tOBSlsk ¢cutsL HOI! d3j IsC
CsOf cuftsL HOIs! ddzsjctcdtctseo Odzdz" 2 tej " QOls
By dets o' fsdzdzd st Holkzdgyw My sMmMsB OB M- (1)
dztso dz § 1 IsOfr ydL dgj dzdese s yd ¢ &z0, dzOyd dz
ftedmlskyf OW MeOLE € ©OL cOB 5lsCljk da togefjsid®d €
tetso Odedw tjh Okjdzw o MmtsMmisOs j frgnafoidxned) .(
liter 2 k! Bdi eyOjls 1 tojffi§fis tofiylg dstc tf ot
ydddjy fitoats?2 ojtedd MjteodmoO.

1ot ClsdzOY BsHjdzr tjh Oljdzv fMsHi®@®ydls
' SBtcOBOMRYW O BOTNdsdzdzr = toj Miztemtsad,- dzOt
ydd BOL LdzOded?2) d ddzv Ctstedzj osegts O¢j d
fr]lj’tsfrJTSBO Csdilstezdtetso Odzgd W toj M Olsj dzv, Bis
sMisOdz dz 7 Ocjdgstse, Cltter j Hd)d ©j
et EftcOodve hd2 ctO¥, sSfdmrooshd2 Ct
Hicbesdty. fjtodmO f §sd Lso Olsj d #9I@ds d d
BislsOIls! Ocj dzls R dzlsj toweli lntezd ced §ias dals dele jelacyj jtc:
lsjdzv (oL ditsy dats, dzj MStsdz 5 MisteOdzd y) -

lted Ctdemstwclegb®sPdyd Hdzv dhf sdz L 59 Odz
or ydgmdzdlsj dz &z 7 OterndljClklkztcOr o MBMIOs
sjdzv Hsdyjdz B" ! oCdz yjde MfjydodzdL dt
LOftesMso e, tojOddLieh d2 CtdizddSs @ydes

dzdls j dz' dzr 7 tf dzpB W fcieiEls tf ¢ 5 dzO d3.

1 OLBOoOW Isjrdesdzsedwy B M jyde Ojts- dzOd
Gt dmMfsdzy L so Odzdw 1 dzj d3j dzlstseo  tOL t6lOB Ols T
Wotedsr ddzd dzdydesets COBddzj SO tOL OB SIsYc

22.v jndesdzse dw tcOL tcOBSIsSd ddalsj dzamy-CIskz @
dEfddMIS'ZOdZ‘ de @Rggd Mt

Is

oq_.

IMsBj dzdets s ¥ HOdgdets?2 Isjrdesdzsedd wo dz
cteOWduimMSdr fMyidz 5 HJCZOtOIsdo datr? d3ts
WotedzOydesdzdg a3 toj Mztemtsdz. 1 Bh j &3 Rdzlz 4O,
dzsdzscedd Momistsdls dLdzduie Hk] jiylsi@yfds sdztsls ¢sy &L
dzts G 15 tcﬁtsflikﬂmf@(ﬂzm o d telsde Odf! dztedsL A QLaip’j- H St
dzr = ftetse tcORBEAD ] djlsHdpdzdop e OB BIsC & Is(-4 Istsk
Misotseo Ol ) .

29



l1jtor2 1 0f Isjrdsdzsedd wodzw jlsfqw Mtsf
tcOB tsIsT :

T cutL HGdsyj el i) Aydzgf oz e ;

T caBBLHOIS! ftojL jdsOydoddzsy tf dMmOdad J
{ OB si#6®L HOIs! zZse dud M s¥ o & HIPwizd fn ts figls) G
o6 dz¢ yojls MmMdzjHksehdj OB’ : MtsL HOdzd |
fpuddr, sfdnoddj wWHYHHEL 2 s d GSdzg G 1O ds s
fs sfdmOdd® Hj2Mlsoad?2 d tfdmOdedj Mmyj da
1Isdr Hoknr OBl BHtejHjdYjlsMw Isdfsd oc
t OB tss®L OIS Htoj L j dzls Oy tsddsiissyjj Ists gk fiisO dzd
fsdzdzj dz©@ Istsdz! S5 ftsfpdzi bets, S$jOSCMHwWwJ derts.d
dlzls! or ftsdzdgj dedw 1 Ists?2 tcOBBI" MoHJIMwW
OstedBlkIstse BI jSCIsse MmMyjdzr, tfdmnOdde =

ddzistclz dzj dzls Odz' ete @t d i j O dMHOtcj HOC st  Iste
ClOf bjrnditsdzsedd fts ML HBded tsB e O d5dz€zd Is
dzv jIsfqpw tBWLOIj dz dzr o5, tsdz dgj sBrRtsHdd o

CteOW dud ME 2 Myjder dzi sBaHdBE i HJ dz
ter 7 dzj ®BtcjHjdzjdes © ddzlsjtetftej sOlstsic] .

Bsh 18 tcOBBIS BOLBaB?2 Isjrdetsdzsedd.

23. U jndtsdzsedw tw©OLtOB®ISSCd MmjttodMmtse f
C iBj sOddzl stedsOyd d

Ujrndesdzseds ttOL©OBBISd Mittodmtsej -l Oc¢
SO det stedzOydd bHsBdts dMftd' Lo Ols! o
MittodmMO wodw jlsw dizi SOy 2 G dztizk B dzf MLz
teso Odzadj Ctbtttsets 5 &jlsOddW stedzkOydd
sMmikh jMmlsochlpy bR L [ OLcOBBISCO orntSHA - (
e MetemMses MM jMsodw jlsmMy 5 BOLBOE2 |
LOHOVY dd&j s MmEh jdisls esjCizds ojts 2ts ldsdpdddts'dzs ¢ d d
I1s MhkdHOdd] iV ObisdtshdOA Pded] d&BjlsO
9" nSHSE s Jgdzt stedBEOydoodzdztse s 6 MetemMO i

O¢ j dzls Odzq . 14 SBlster d3 {1 dzj d3gj dzls Oz dsj-Is O c
MisOodzj dz@ ©OGjdzlsr, dzdets cg gy dzfcizs ff e s
shkdsects i mMkztemMO (wjLEzd OO OBl MJ
stej BlzJ o3 4 ftcj sBtecOL tso Odzd W . { Mdzd dzj € ts)
gd&zj s sfw o AtdzH |, s Bdd f§solttedts df
fj to dMO.

lted ML HOddd Mjlst o] sy dazzdlf tedzddsls

BIST: ¢cutLHOI! BikOodd stedsOydes e d- cuts
tctso OdzdwV onrRtsHdzr 7 ddaW Bted@3OyYdsdedz = e Mzt
fMlse s Ols! ) ; cCuHtSLHOIs! B34 IsOd dzh stedzOyde é
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(yd dzj etsets) d daV tstc &3O WHAOEEdEts Goty  f tdsjdinliaftdsiy O tc C
cjh Oljdzt &, MshMswh iz L OBl ¢idBLHOI
o ilmlsad2e, wepiPs @IS | tco dMOe .

RMysdz' L so Odzdj HOdzdzts?2 Isjrdzsdzsedd EHE
Vsteidese Oded d dzj € s s to siEjsh) 2 ddgiots teddg Clayed stz
fsdz L so Ol ddalsjteWj2f, slsddyds 2 tsls fls
s tjHOSCste® ddaW stedzOydd, dzOfteddj te, §!
JdW stcdkOydtsdedetse s toj MzteMO BEZuHtedats MY sd
zdsts SCSEHO (tod W g tdzsdste s ododi]ts/te diOe@ dsddzdzts
stcj Blzjlsmw orf ftsdzdej dedj H Y tsdzdedIlsj dztsdz” n
ter j dzj otsL I3y dets L OH OIs! MmMtej HMlso Odgd WL ™ ¢

s dOMmtswh j diz fosteFiwlj/dan@ dzdeh dztRdetOd dc@-B ts Is
dz L S jelsdzOY fdMmlsj 3@&EMEE" R d O Odets tids d © dzq
OolstsBOIsdL qictso Odzgdetse s CsdzmstczJtetso Odad W
BsHj zZdtetso Odedwy bteOdeMf stelsde’ = § Slssdktss o
WtcOfmstezSskteyj d twWWH HBkzedr fMjtteadfmtse.

1 0% dzv ud dad

I OBl {§dnbDos O S o s GO dz- dz'
By desflsd B &ZOydats?  dzOYW stedsr | ACPaasS t
Mjwodmtse d dan CtdBftd dsss. 1tjHNsOs dz
COBEBISH. | dOMmlstswh jj otejdBY ojHEIMW
Mitwwoadmde » WhkdeS yd2  zOBYdsde d3ls j - dpts@RtOHdsUs,
ftseo tOLWOBISSCd MjttodMmses 5 k¢ OLddzdz o
dzj Clsdo des? twOLtwcOBBISCd tsBdZOYd 7 My tco d Mt
Cj ©OLwOBtskSd doj MStsdzr Cdr Idfftse ddas, t
KB ssHtse d Mmtej HMmispL 5B QMdes iUy dzd v § J

g dMmMse ddljttOlizter
[ | Sdzj dzC ts2013} tHitg.dzS s 1 . 1., 1 EdvSddz® p:R.
dzj dzdz' 2 2O ML HOdzdj Ijodsdsedd € tsdgf-tsdzj dz

Odz' dz' 7 /MM H Rz ddEsy ~dz. Ctdgi. c¢flCter Isr j

bjrdsdsedd fttsjSisdtess Odzdw dsQ TR € Is fz @)

1 ] v RZ013.
[ 1tedB 50,015 e ts0 O 1 . 1., sdzihjo ¢.u., str d
sddiByddeSts 1. 6., zOdWjJio0O [.¢. 10LBOOW Isj

dzr n fn;tcad(fadeisl’izOtjdz@ stcdsj | ACPaasS. Oy Ofpls!
dzd?2 d tjhOkjdy LOHOY // 1 tetscteOdRiRdOwY d dzy
[1 Oc stolz dz2@@) @ itz dz? S5 5. 6., ) Octstckd €& 4. |
cdw ML HOddw Isj BOdud MSdr d ddg jndzdejnddls iz © dg' G
Glzs h Owiw dz0 tdidstsdse dd .20067) @56 8 ORBEOY  d day
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[ 1 Oc sgl2ekh]§ B stelzdz! €5 5. ¢. 44 BOdzlsd yg ipg-0Ow Is
sj dzdzj S IszOdz! dzgf = MdMmiIsj d3g, tedJ dzlsd tetso O dzdzOW
Jdzssdzsedv ftesj SIsdteso Odzedw. 2015. -~ 1(15)

[ Co @Ay Oo d dzdzO u . Y tedd3d dzgj dedj d dziistcbBd3 dzls C
dzr Rdmilsy @3 ¢ k1§ tc OBRIzjhtpf/mwwipgwsek.dgbffrastructure/ &
ticle/detail.phID=42281 (30.04.2016).

fredemy trsddO 1. 1. R dzM s tc z 48 jj RlsaBdiztsdz'ef ¥ ¢ tHak
Hyte¢d ftMmistetsj dzdvw ddalsj ctedtetse Odadz" = + S MY §
d fjthfjSCisder twOLadldY // ¢20DT shmBdi M

[Gensym 2014 Wor |l déds Leadi ng Selfme EeperteSysemsat f o
URL: http://www.gensym.com(14.04.2016).

[Gribova et al., 2015] Gribova V.V., Kleshchev AS., Moskalenko F. M., Timcine
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Graph of Metainformation for a Two_Level Modef Information Units with a
Complex Structure // Automatic Documentation and Mathematical Linguistics.
2015. Vol.49. No. 6.

[Zagorulko, 2017 Zagorulko, Y.Zagorulko G. Architecture of Extensible Tools for
Development of Intelligent Decision Support Systems // New Trends in Software
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Hamido Fujita and Tatiana GavrilovialOS PressAmsterdam2011.
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tor1tosfusd 1Tt JLtoff13Im
s{ftirvevuelt rfc AltfrRtLIOLR
167 1191 RrRE 19 [urvflr uvtoranlt

sf1Arruvuvof2ram flrofos

1 - { . 1 stwueaticg2@inail.ru)
.5 .5 te d @kkande®@icc.ru)
RA&zMisdlslzls HddOBdSd Mdmisjd d Isj
g . . [OktetsmMseaO® w4 td1, RG

]l OBl 6tfgmk s@jdsEBOlsdL Jtcse Odzdzs? t©OL
floscte OR3d3de’ » ¢ el tzdz] &b & © dz' B iy Pdfgls | o3
shdn WoodRpB®Wse Qddfided 2 dz0 thdzsof- st OdzmW &
sz Odz dzr 52 3B g ipO dal d dgtisie fstizdastc O BRzdigs e s ¢ 5

f sdzj dzs ©, o ¢ U@V dstuzPdz'dd (ftcOoddzO ¢ t6]
Codzyj flszOdz! dz" 7 BsH,j da@ e jO-q sEOERgE )
ElsfifMesctoOdi3dRdz" | S tsdaj dals™ , f O BOBMQ M
dr ML HOdzd VW .

sdzt Yyjor j: Mmszisdhdsdsce dv tddide G A o drits ¢t
stso, IstcOdeM¥W stcdZOYdY dBsH] dzj 2, Hasdzzyj dzed J
YjflskzOodz! dzOv BtsH j dz

e jnjdd]j

t OLtOBBIC O dsor n bjrdsdztsed? OollstsdOls
d' » MmdMmisjd (rRe) BMOjbMmv §jehmfjd-sded
dzdRr 4 Otctc Ols 20H, [Bhbarettal. , 2009] . 1 ted Q-lstsds
dzdw BOL LdzOdzed?2 (131), IbteOHdydtsdedzy- mydl
tcsoOdzdd d toj OdzdL O q’q’ R [ | Ooteddzsoa O d

gbkz2h jmsokzjls d3dzts>|4fr]ls ots fBHAtSHBO (-] Ist
Mlsd MBLHOddWIs®Of dn [ fidd Bskese Wodwclsmw
9 0dedj (ltcOdMW sted3OYdv) Codeyj flskzOdz dzg' =
fsmstetsjdedzr » ) dMfsdz! L so OdedJ i3 tc Otsezd Y dz'
o Odzd v ( dAOMLt&(d dpiitde,) d Mestlse jlsMmiseakzs h dn

't OB @ sdzdzj dz0 fted W dJ dzOdemtse 52 § sIV-B06FBY S § ¢
136-00122).
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RMMdzj H s oHGDHEIMs 29 B dZOMIs d , Bsy dets 6 OL H j dz
cOL tcOBadBORO tegi " jdzed?2 (fH CtdStejIsder 2 W
BsHjdzi2 d 11) O OCY] dMmy s dssis@da |
dzts s 5 MedeliD@ven(DevelopmentMDD) [Franke] 2 00 $jldsdz 9 1
Misd, wLrCse d Mtej HMiso IstcOerl]W, s tcO0YE]]. ¢
LIssdy MEh jMlseks h dj tihjddw tBEZOH®:Is t
dzdL Oydw o yofmisd fsHHjtey¢d ¥WstedzsOlstsea ¢
ftojHMisOo dzj dedwv L dzOdzd 2 ( cUfd) dIsHYZjRts0
e s syjtej H' , sBkzMdzOos dzdo OjIs tOL datstsB f
dmMfsdz? LEj @Bsets dMMmdzi Hs9 Olsj dzWw 3 9 SO BS
9 0dedwY (JdesGHO, dzO@ COYHBABR 1O (o] sB
My udoddL detse Odadgty frfgltg JHHzf ldso Es)ls. 3 us@Ds * o
dzdvw € fYdz Lo Olsj dz (M Jydodzd miskz) f te
stcOdzmt stedZOYd 2 .

1dtBRtsHdBsMis! ftoj SHiSdzj dzdv k€ OL Odzdz
OClEzOdz desfls! MBLHOddY dtsotsets fBHASHO
OB SlstEtgfc O d3d3dz” = ¢ B cdzj delstse Hdzw W sted
SOz stedsOydd SCtsdeyj flszOdz! dz@ = dEsks]d dzj 2
odthitcd J dzsJtetso Odzdzts? ftesetcOBRABIdes?2 M Misj d3"
I ¢Ooyjmbej dMmrtsHdz » HOdzdzr = f t6j'H-ZOG O
dzr § BtsH | dzd, Hdzv s iCdsisOudad Wn fgldid AsCdis b tdz § Is )
BBj o, -BMH jUML, [ 2015], HteiHMlsOo dzj dediz-j o
HOtelstsds XMI ( XML MetXMt,at 20 115n]t-6 Okisdzy jt
ftoj HMIsOoadzj dzdz" § o MmMstslse jisMmlseadd Mt MisC
[XTM, 2006] dedtydHz ©0OHJ fELPSHC Largu@dde"
Integrated Production System)CLIPS, 2016] d O WL ( Wek
Language) QWL, 20127, CO¢ dzOdBtsdzj § @y totsf
fMlsOo dzj dzdw L dzOded?2 © odH,j HtesHEZSYd?2 d ¢t

1. [fdesody j ! dzj o) dzls’ G GSHEE

{ Mdzs&gdz’ + dzj &s3ff W2 OdZ@c O RSk 5 detsprEEegsp  (
BOIdLOYdIHO IS EORBRBIZ » SR sdj destse wod

1 dsH jldzef f s sEts {f tots @ to O dzdgd@tie® sy OF 8 B ts drg th
StcOdzm¥ st d3OYyYdd;

T i HdSpsdasdzlsJtetso Odzedz” 2  H j TrednSfion@tlon| o dzr 2
Mo d el Representation Language (T
ftoj HNIs Cfo dEjtai@fdEj ded W d3SH j ozd ISt OdzemW tSted3

1T g lstsH MsLHOdIY ftetscteOBRd - ¢ AR tsdzj
dzdwe (Stsfdttse OdedWw) sdfsotsets oSG
oOMistes2 ¢ d ( MY jsididsdeg L O3pdi g )dzd dz® tc O dzfy i

C
|
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[ dzv ftosctcORBdes? o OdzdL Oydd H Odzdzats?
MY d ydOdzd L d tcts es@dide@als (fipfste OdzO Y te 56 6 O d3dl3
9 OdzdzOv dzO SHhaS(poltwafethsa-Servicei 1 eS¢ tc O BZd3dgs-§ tsB
U dedi € OSNISE,RMBlcOB - d[lsi S skis@®d hgeled go O
Mmdmisj " d JjJj Ghdsed 7 1 dzj 3j delssode- O Is
stse tsB MEZzOSUHZDIP]. o [

I Mdeso dzts? tMtsB § dzdesMis: ¥ tcOL OB Olsd 0 O B3
oW j dstsfls: o yYOfMmisd MtsL HOdzdw d tHdligfsE@pjdzj o
sse (MjteodMmtse), eiMmMfjudeOrhdn dhiy st
Ctsdzyj fszOdz! dgr = dBBsHJ dzi 2, O ISOCHJ ¢ dgjt
LIssdy MSLHOO O] B | ftoscteOBRd j ¢ sdtftsdzj «
LsoOls! v o COyYjfMmlsa, OobE@gBasekes 7 ff tsHMJ

[ Odzj j tOmMMdBslstcdd3 SlsH j dzr dz" j { dzj d3gj dzls

11 8Hjd bdfsoscet fscteOBBAEESeE § tsdilf |

l smdetf dejj H ZOG O s 5 1§ HCRAESHARY tedsjoyCrfdisd WAH
o0dzdv) d dOMstes2Cd Idftse st iindlHeyso dd
ZdL QydwsttcfIsdey | WistoedzOls™ o mitOwlatlr = .d o' o

ltcjHMsOodd ®ksHjd kdfsesscet f tesctsOdsc
sSBtcOL 5d3:

Mrpc = <MT7AIN'CGOUT’ >’ (1.1)
CHY; T BBH | dz  btcOdzy SRBEOGGY OISt o8 H A |
CGoyr T GJdzj tOIstste or - WHHdffddls jdgti H Rdgj »;L Bd B H
odzej M dzed d3d R & .

lted 1 Istsds:

An =AM AT} AN T OdzOdzd L OlstSte B R SHdE R Gt
BsHjdj2, ftjHmsOs dzj R 7 OO BFOGE XM
Ctsdeyj f szOdz’ dets?2 BsH§ dzd, Htoj HilsOo dzj dedats =

CGour ={CGSNT.CGSHPS 8, CGOM *8f, w1 ¢ § dzj GOl 5t
o' ASH MY dzdf 15 dZERSHES EP(fidG | dzj e Olstste S SHO U
CLIPS;CGQ)F*®ic j dzj tOlstste SSHO 1) dzO (¢l OWL

[ dzv kdzdW dydtetse Odzdztsc 5 f 6 s dzig 15| P olzdz] Szd W o
dL Ctdzy flskzOdzt dzr = dBsHJ dzj 2 ts dzld tedpmetidng jO j
BsH j dzt fsLosdzve h g OBMicOedieso Ok MW
dzd2 d&0 twOLddyde = 117 (dOftddite, CLI P
His. ) . [ OdzdzOvY dBsHjdz2 By il dMf sdzHE 59 Ol
des?2), OC d yYyjdzjots? (ofdgtbdetshBzsasgy g
Hlidzd ftcedeotsHdlmw o [ BttsHd ~ d Ht. , 2C
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| ={i,,...i,} i; Fname ,command), j L1,  camp i zOd 83§ dz
o Odzq i3 ssH O oL Od cgerman Miisthtd@g dzv ¢ M OV € 5 d3f
B IstsHO oL OdrigiE jtWlefif wa L Od distsH j 2 lse dw
RUSBEBN W ¢ ftotsctcOBBds®E ¢ kY hijyzs &
dz 8 Wettdzsdtoso Odedw 11 dzO tsfftcj Hj dzj dedes 5 ¢

I totsy Qs telis® f tef of todSts tc O dsd3dzts 6 ts | Sy ¥p dzj dz
Odzd L Py d ¢b dz'dz® ts ed@)IssiB - St df ditsts offils dBts H @ oz Is
yddi;, ColststcOW wSftejHjdwils ftcOoddB- {tc]
Wt B3OYydds? dHBtgef Sz Od’ dpiedaj BsHYy @YY §
Liso Olsj dzs  dzj 5B 7 s Hdddgfs ot tfatdg QHisj! dzd dst frptiftesidn Is 2
flso e M dj BBt d OfREMEEA]IJIL Sttt = §io
cMestc¢0e fosctOBBdscts $ s sdzj dzls O.

R tsdzll )y ©ftejHj dzddB BsHMdz bttOdhY st

Mt =(MM,MMoyr, T), GH MM i o3j SOdBEH § dz! dfma
(® n SH)ABREBdzy j sz O dzMilizly2 T digislst @ dias(H j dz* © y j dzj
TEHds?) dBsHj dzd ftoj H M B gzic@®ES oL d@dzE B to
BsHj dzj 2 .

{ Mdztso dz' d3 { dzj dBisdelOmixly 3Bty e f dzf o dz¥ JH iAW 51
sBteOL ts:Oded W

T:CM- KB, (1.2)
CGHGM idMmnatsH dz2Ov ¢ tsdzyj § KERiOWs ddg®vo vditsiny j. dz!

[ dzv Eltsydz ddw (1. 2)( @b sitjrdafad Oslfiyisticads
dzr 2 (concrete S©wdeypkbl@dpdazOl MM C 5o
c} 1 ( MmtsGree@figidztal., 2004]):

Tas: MMy - MM (Tt M - Codeyg, (1.3)
GHMMgy @ Bj SOBBH | d dMAatsHds?2 € Skipgjiflskz o
BJ SOBBHJ d  Mjyddj s idgQY  C sdzy g § 16 B dz' dzC
f)ls Oo dzj dzdzOw o GotigtgdiChlsgiH XIML,; ftej HMigOo dzj
osds (11. Codde ={Sodds’S Coddl ),  cOodifal™ i
yjdzj ots2 CtsH 1) Coddd icyji1dzi®LSI2P ;51 1 ] dzO

Ht56 &zOM &P, ( ey M Msig G @bl @Y Juirls o dz
ikmw fEljdk EMsOdss dj ddw Mitlse jlsBse d2
ydd) HEBI OB MstOSC Isde’ d3d  + dzjMMldypels O d3gfj daf fg AstS
MM g d3j Is O d§tdn j oz
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2. 11©0oddkO COC sfdses® fSHASHO § Y

I yjaves oojpfiqed@ydscdd, §shidets] dzd
LzOdz! dzts? G tc GWERO ddQdiAy Bs if dg@ebydets 2 dBtsH § dzd
ftod g dd dedj YwOoddz, YtojHEZMbBBIste] dafler = M
dedvw tdstsdtsedd, d daj Ssbtstesets My jAd Odz
oddz. ulsOdHOlsde j ftcOoddzO Mmdzkzy OlsH - H dzw

MisOo dzj dzd v datsdelsii®diss dfidizls ©¢C Md MO wiL r CO; o
dzOw ftosa jCO dBsyjls BT Is! 9" §f Sdzdzj dzO ot
sdlssdzsedui MSses ddey ddzd ted dzec O, O OS¢ YJ
fsdgsh s 8 dsesets L fkh jMmlseks hdn jo-Odzd H
HOSCS ststodzsdsdidstsd tejh Olsjdzd (Pell et I ntegr
Ontology Editor; Prot ®g®) , sO¢ tsd o4
CtcORgdBRdz" » MtejHMmlse ( RDF Validator; rdf:
d Htekzedj ) . 1 tetsoljaCCD dRD Fiff fifts Bap\Vls B E ) d Mz
slsmizlsmMlsedj dsedyj MSédr hdetsS, Mo wL Oda
HefMlsOlssydes mtstesh s dL z2yj dzO, COC ftwbod
dzf bteiBlkjls tslsHjd dzsets s dmMOdzdw. H-l Mo
MlsQodzw s Is HEf cdzdAlsf tksdz oG  LO§ Fetster | d
fteseo jteCd dzj fteslsdotstej ydotsmisd tdstsdsed
f toed dzy d § Hfots HURA[H O .

t OmMMmdsslstedds HOdzdze" | J OO0 ddzO dzO jHipls j Ml
s ©o dzj dad | dz0 wiLr Cj ftcOoaddz Mmj d3Odals d uJ
Language, SWRL). 71 Odedzr 2 wiL '™ ¢ twipdzdiadés O
slsCter ssets ddteO. Cltsls fteddzydy ftoj HY
Zlseo jteyHjdd] dBsyjls Brils! dfmisddzde” Bd- § Mdz
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Bs dzj L dzOj d3, dMmisddzdes dets d dzdv diftdopsssd. o |
fsdztsy dzr &3 s tsisdetsh j dzd swod il ok dey dstiisis t5¢ odb
Clsster 2, 9 Moty ByYjtej H! , ftod HY tSigzO G O §
sddedets Istsdzt €5 IsSGHO, CBSEGHO dzOd3 dL o j Ml
Mz yoj Eklse jteyHjddd MudlsOjlsmw dzisy dzr ds.

1 cOo,ddd2Of d MOdzdz" § dzO SWRL, MmMsmistevlils
s O, st JMmis: LOGEsdzZEoa €O d Isj &zO Mmulslse | Is
dzZn 5 IstseHO, CBEGHO Odzlsj yjdznjdzs ¢ zfmls dd
rdzv sedMmMfjyud dzdv fesmistslsr o sMide@LOlsed v

JB 2 cujdtse j Csydlsoj i3r 2e Mddsotndmn W
Syntax), Sttt 2 L oi#dOpld ddtcpH fkddg dz
Hjdels (lsj iz $ sddpgz€ead ilgs (L Oc.sdzso s, fMdzj

3. [Mdsody j fwOoaddO o jted¥dsoyd
tOL OB tsls O dets o7 s fitgifrylzj 2

lrdzv COYHEB2 MoewrLd HBdzyjdz BT Is! ECOL O
hasClas¢? L. nul)Y hasNoLinkCLag3 )] (3.1)

GHALTY jtoj di3j dzdzOw, o COvyjMmlsej L dzOyj dedqvw ¢
MewLiL! HBiyxHEZ BskPdd, slsvji[ Mizh dsfjls! ¢ ue
LCT Y jtoj d3j dedzOW, o COyjfmlsej L dzOyj deqdw
gL 1L jBfdvietse CzOMMO ¢s kzOmMm MeweL deé.
2rdzv COYHBR2 MowrLd HBdyjdz BT Is COL O
hasClas§? L. ? LQ)J hasClag® L? LQ@)Y hasManyLinkClas¢es (3.2)
GH2ALT  jtoj dgd dzdzOW , o COvyJMmlsej L dzOygzezd@w ¢
MowL!' &BjYHEZ Bosepdd, olsvg] Mizh dtsfigls! ¢ ue
LC1d ?LC2T ff J toj d3 dzdz" 4 , 9 COyjMmlsaj "k dzO Y
fMlskzf Ols 1 CL jBf dzvwter C dZzOMMO ¢ s dzOMmMm Mo w L
3] thzbktsdsecdd dij HBdydts BT Is! dzj ¢ Az
L dz2Oyj dedflzjstf W[ i€ OIsstc©® (| D) .

rdfs: hasl? x ?id)@ rdfs: hasl? y ?id)Y hasSamell® x? (3.3)
GHYXJ?yi dzgj Stslstster § fJjtojd3jdeder j, ©® S Ouyd Mls:
or Miskzyf Otz dalzBMigd Bdlssdkzsedd

2dimMstesS sotsy ddzd yd dzsydmdzj dedetsy L dzOyd
( Mdzd StdnjSej@BY BY GOBPI ™ dMisdddas] L
ydls, dkstsdtecdY MtsHjte)ydls shdesSk: OHe
yjdedj Mot2Mmlsea® I D. Clsts Bsyjls MoadHjlsj
dzZ' = HOdzdz" =, sts J Mmis! 9 W S tedfiOrilz dizfs,d3 df ded
shdeCj, o Ladydthmjj? Isotc Qfda WdstcndgiOdedd do vtdgls ts
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4. | sdssdsecdd daj HBddzts ftsH j ey Olss
Nd WwWekdSydw BOZOdMdtizjls dzj mMEtsdz SB- 2L oz
YyoJ twoOmMhdOlstedo O Isfqw £ @&F BhtehBPo dzv s h d j

balance$? f, ? W) balance® f? @)Y balancesManyNodes (3.4)
CHYTY jtoj digj dedzOw , o COyjMmlseaj L dOyjSkzdw ¢
yd@Wwse o¢ Mmtsmils Oo-tzezf tPuzls O ) [

uL?u2i1 f jJtoj dgd dzdz” j, © €SOy mlsej L dzOy4d dzd
ELdzr (C0OC Mmtsimis @ajddyjsdilsdd)) . v A [

5/Hddz d Istsls x4 B @dEHs dgjtsdajtjdHldzE Oz
represent§? o0 ? U represent8 ,0? 2)Y representsMamgeq? (3.5)
Hj?oTf jtoj ] dgdzOW, o COydfmlbsej L dzOulj ddw
ISl (€0O¢ fMtsfylstOdajday s dzlso®) ,u A [

uL?2u2i1 f jJtoj dgd dzdz" j, © €Oy mMlsej L dzOyd dzd
ELd (C0¢ Mthmis @njdysdilsdd)) .v A [

6. | Sdzsstsdzscedd dzgj HBdzydets BT Is! dzj ¢ B
d d3j dejLaglzOy g dzd § 3 Mo ts2Mmiseo © Name) .

Namé? d, ? N Nam¢? @, ? NY sameNameObje(?s1,d? 2z (3.6)

GH 0L, 7021 §f jtoj dgj dgdz" j, © GCOydfmlsej L dzOyJ dzgd
sBi jCIsr (€0OS¢ vipgmizdDdsizizls ® )X J

NI jtoj B dgdgOw, o COyjMmlseaj L dOyjskdw ¢
sster 2 dzdlsj eOdz, tBBL &ZOYOs h g2 dgv B j §

RMisd dzdzts s+ & Sxdy P Blegty, sybts-s tsd
cdd ftwdmikzlsmlsolztls HOdzdzer | 5 Holkr BI j¢§
MsMisOo dzw ¥ b dizjj B3y dzb s d Mdktsm jag®@) v [ SH J dzaC
d d3j dzO0 dzq . [ Odzdzts] Qo ddzts dzj WwWodzvwlsmw
mMlsmMisedy Bl jCIlstsa M thddOL sdf &3d 1 HBfjk
SHd&ZOCts disy il MeodHjlsj dz2 Misetse Ols s dz
sBdkOMIsd d MisMmtseMmMisoatseo Ols! oL dzad € detso J dac
Lo Odedd tdalstsdztse d .

7.1 Sdssdzsedd dzgj HBdydes BT Is! dzy MG 5
d3j dzj &3 (L dzDMls ez@ j tka fpe Js.

Namg? f1, ?N)YJd Namé? 2, ? N)Y sameNameFunctiofts 1f? 2(3.7)

GHYL ?P2Iif jtej B3 dedz j, ©® COyjfmlseaj L dzOyj ded
WEdeS ydd (C0C Mohikzpagds®O)j uval

NI jtoj &3] dedgOW, o COyYjMmboej L dzOysdzedw ¢
Sster 2 dzdlsj teOdz, kot PYoOs h d2 dav W

4 BOdasdud ¢ Ow d dals BENOEZOISD G df iy daDte @ degf dz®
&ZOdzdydjy Hoka WEdAdSyd2 { UQRj dasfigls Po dgvv s
B ddi3j 2O csotstedls B oL @y d 7 daj s
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sB d&zOMIsd, f tej HMIsO ok Hizdatbyitizidy, & @is j dzis Alzfs
cdd, fYtdzkzyj ddes?2 ftsMmdzi or §f sdzdzgj dedw MmMtssl
8] tdkstsdztsedd dad HBdds BT 5! daAgdHRC s dz
ydd?2 (LdeOyjdedj d3 Mots2Mmlse ® Notation).
Notation(? ul, ?N)? Notation(? 2, ?N)Y sameNotationNod¢€a 1u? 3 (3-8)
GHWL,?2uZif jtoj digj dgdz" j, © GCOydfmlsej L dzOyJ dzgd
ELdCO¢C MmMtsmis Oo-tzelzy t3q glzls O ) [

PNTH jtoj d&3j dedzgOw, o COyjMmlsej L dzOyjsdedw ¢
sster 2 dzdlsj tOdz, tBSL &ZOYOs h d2 deslsOyds E
sl Mz O dqazO, YdMmr o0 BsEtg) da’ @ o
Holkr orhjdLdtsyjdde = ftOoaddz. 1 O0dzdydd o
SHJAZOCtsor d3 L dzOyj dedj ds Mes2AIMsea © ¢ slsOyY

shdeCOR o HtoijHMsOodzjdzdd Mo jHJded2 & (&
20 1 sOfj dtsHj dzd tetizo Qydlzd ¥ M Y B LD dzj 203
fto] sSBtcOL 59 OdedV sy dedets?2 ctcOW sOdzOdzd Is

1 0% dzv ud dad

Y stz dzdteso Odzdzr j] 1O dZO Bsckls BT Is!
dslsOoyd?2 wiL' SO SWRL, &Ofteddjt, M dhitsd
kOC B YO, §tcOoddO ftojHMmsOodws sMW t o dH
BOodzv s Isfqw o CH BGdlstsdzsedd, { sdzizysj dadets?
BsHjdd fojHB)sds?2 tedOMlsd. uvOSdd ©BiC
SWRLf 6Ooddz ojtdi¥dsoydd ¢ L ogksylstsdtshlsd
L dls' ydids dscduyjmSdn shdesS, MH

s dMsS ddlsj cOkk"

[ sBdzH 6 OIlsj dzl 55 HzmtisOls | DB 6¢. ¢. , [ Olststed dz o . R
oLOdBsmMofiseirsAN D d WL CO ftoj HiMlsOo dzj dzd W
o jHEBsMIsd e Jfdzf € sdasi3d ¢ O. RV St.BOYIHFSO. 20

[f Ossw2pl { Olssteddz . R. [ desotsd3 &ilstsH jis-Mdhls,
GdizOMBs e Odedzs d3 M f tc stytg i jzdelssRic s 5O gz Ethes  tofs
Yy Offls/#/ sdBjtedzi sdS O d Mmddnlsj dzder 2 0OdzOdzd L .

[f Osste2)@ [ Olststeddz &#. R. [ dotsdy d&3j stsH jts-MHd Mis,
GzOMB e Odzedzts dz M tjtstsmtgd—ulzdzliscptsists@dzdz@lsﬂzts ftets
Y Ofmad s d B J to daffiscffif ) @dzO 20@ 2 . 1.

[ udzsBBHE § du dats. t5H 200 1¢3.1¢ . [ Olsstcddz auBrR. , Y
Hy & ML HOdz b delslsdzs—sq’@;@zl@dzfsﬂndmgisg;dqotﬁnlsm
5B &zOMisd/ / 1\ Okzude' § o jrHsdsbfigfisddd sty @) dwaiits dg | te
C @R dzV stc BRIOABO ~ 22 §48M.6 5) .

[Tartir etal., 2008]Tartir, S., Arpinar, |., Sheth A.: OntologicalEvaluationandValidatior/

In: Theory andApplications of Ontology (TAQ)Vol. 2.7 Berlin: Springer 2008.
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{1u R
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4. o . S kzdorbaBlwssrg@ydndexu)
1RACI U, [tsMCoO

0. 1. | tcedbtROO7i@mail.ru)
10yqedOdz d7F 2 dffdzj Hise Olsj dz!
dzd o J txffdlisRjelsf sMC o O

Btlsy fidMmre0jlmv shdissdseyi MSd2
diy tsdz L zs Wg X € jsfylisjj i lasef jqdpddsizd j k2 Mdzts e
fdMmisj &3" dzd de€ alzf igOG 4 jBCdj MejrHMmise O
9 jdzgdes toj M Olsj dz' . ltcdotsHYWIsfw oL Ed
0. lwjHity jds ttOLodlsdi Mdmisji & o

sdzs yJ o' J: fMagdeGds j dz', Gdastsdzsedw, ¢jtdjlstd

lodHjdd]
9 lssdiOIsdL OWd ve | tesjdyy disdedff U J
MisOlssydzs HOo dzs § tod o dzj
Mflse j dzdetsd s d dzls j dzdzj € Is ©
jd&zjtedasjte, 1967]. 1 dgOMm
figQeddd HMisdedzzlsr o OB ,
dzeffOs | BOIsduj MStsets WOSEkd jksO [gY-u [
0]
o}
2

nQ—
(7o Y=)

dz dzOvw fdMmlsj BO MO sydtsets IsdfO HdA
9" HjdlSts d Ht. , 20117 . Il HOdadB2 Ml
fwf, j wog A, OFC y,j dzls 53 "dfOs gj rifds | dindsle Jj telddgs?
dg lswtts' =, Mmkh jMmise j dzdzs? fttes?2 dO
HOUWd, J4 tjhjddd, cOWdujmés?2 §SHH]

1L.{sMhOW frj O Mdhisj dr

g Misj 3O MdsfinfisSstsidg’ Wdd~ ¢ i3 sdzj delstsfy- [ d
v sste, Sttt 2 fjtjosndls Wstdzddiess s

CF&TTEIUgTOI

1t OBsO o' §sdzdzj dzO ftod ¥ d dzO e L5ATDIBYTSH H § to
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Mlso jdzdesets wL " CO (rgc) dO wLrS ftojHMISO
MsHjteydls L dzOddy t M BOdksdS) (c, B d
d Sksddm yd?2 (¢ o SBdeydflsr ftojHMB Rdets?2 ¢t
Mi M tjh Olsj dzj d B2 cwOWdui ME

J
sdssdesedd d ¢

d MmdMmls

OWduimEsets fYtoj HMisPo dzj dz
ZOBJECJ) . wdMmbjBO wih]

IZ'ItGd

¥ cj sddfisdE] n

hjddw LOHOYCJ, Bjdvw Mslse jlsMmiseaze h

Cdzyj fszOdz desdsz s dMOdzds L OHOY] - R
SOV GOChY Hdts HdY ftd Lo Olsjdv s
1 CteOdzgy HdMydzjw. [Bh OV fioiytekOl IO Qe dfifnd fry Il
- . OHTONOrnA
WHrBUCTH4ECKUN
EA - onucariie -1 TpaHcnATop ‘ Efl - 0 ecTecTBEHHOM A3biIKE
3
H || MAP - 06 otoBpaxennu ER
A B OHTONOTHIO
H
Monb3oBarens Tpadhika (ES1) > GRF - HHTepnperatop [«=> : 00 uHTepdeiice ¢ rpadmkoii
‘ MO - o npegmeTHoi obnactn
JIMHFBUCTUYECKMI TPAHCNATOP MCNONb3YeT 3HAHUA
0 A3bIKe (MOPGONOrMA U CUHTAKCUC), @ TAKKE SHAHUA
06 oToOpanenun koHCcTpYKUMiA EA B oHTONOMMIO.
Pewarens MCNONb3YET 3HaHNA © NPeAMETHOR 0BnacTn
(0OBexTbI, CBOMCTBA, OTHOWEHUA, aKCHOMATHKa) ANA
OHTOMOTMY4eCKU-0PHEHTUPOBAHHOTO NOUCKA PELISHHUA.
Pewarent

GRF-uHTepnperatop ofecneynBaet MHTepdeic Mexay —-

(solver)
OHTONOMMYECKHMM M rpachuyeckuMy obnekTamu.

tdm. 1.

1.1. [ddeedhlsdyuj
Kjdo s dzddzeo dmisdy
msngszm; sBl jSlsse  Glsdash j ded 2,

4nj 3O MdMmlsj &3
MeOw fBHHjY O
dMEs?2 IsteOdmadzy yidd weo

¢ 52
btejBlj B 2 tjLid sOI. [ fi)dtyscdnsd OO | tof!
LJtese Oded Y, dzddzGo dimisduj M¢ Ow Cisfdmyjfdg “d
Htc. ,] 1§89 OHOfIsdtetsoa OdzO Hdzw  sfls Oo dzj dzdz
focjHfsdZOCOjIs ftojcsBtOL o Odedj] dMmMntsHdasE
COdesdzd ud MEts] GojabyoOb PiEdg ze v ¢ dgjsdzdats
slsdetsh jdedw, Ctslsster j wWodzweIlsfqw B OL tso' dzd
sOdesdzd yd MSdj MlstezSlskzter , daj f sftcj HMiso
Sdlssdztecdd, o yYyoOomkdasmisd, ftoOo qOEpH L ot
dsfls! fsotsHdl &g t€jodzsHialju j 66 gty dsd d i C
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d dzOH dzj % dIs esfcles &y BRI dgOH dzj 3 d Is  aschdedz X dat
Petsdz d3jyHE tltjL ¢ O] Cilbatyody 10j0fiHScHaishH
LECd it g dendidffiackebgdg’  f J S jCO@EsIsthg vy d ¢
d Kl yAPted @gOHdds  § edcss YB P d dzOH dzj X dels  {f tev
SHttsBzdglzag o dMisduj MECOW  § sSHHJ $BQ dfigaf figfls jr
01 fseB[dd. 2015

1.2. [dstsdtsedy, wBjhOkjd dd cO¥dtO

] bdssdtsedyi MSts2 MmMtekSClkztj, §odkzyj d
Cdayj sy v Bz gasistej,isCdlzy dtpfmisdy . ) § tsd3
COC dreojMmlsder § (HOdzts) d djtsd LdeQiufinfldsplz Jls. t
B § 5 kEmdse d: cdCaj il dg jor O€ ok dffpy tsdz!
sBEOdSE ftojHdB] sdets?2 B d&ZOMIsd, {f @ jortesd®fdsLdtEac
dzedw Hdzw BsHdWJSOYdd (o Ghdse dsd ttOMmh
ftesyj MM OBl tjhOljd Mtejth @il d
RO bsd ¢ WJddOdz dzOvw MlstckCIskzte® W Fted3d tol
dzdji Hd&zv fdz Ltso Olsj dzvw.

1 OLtser | wff |ty dif 4 HorsjetsyPdip Ot Is B " Ydz
LOHOUd Hj2Mise dw cideds oy jtisls ] sfite Wlisigltf @,y t6 ]
cftetso jMmisd fjtef jdHdSEdzvtc deud Usts S dis 4 dz@s dz
cdd BOLtar j B jteOydd Wtstedzdqtelze s @atsoar j
dzOo dzd @ O Is flo P di3fdREWMetedzd . | cteOWdSCj to,
BOLBe"'n ®fjteOyd?2 daj fsMmic] HMmise j dzdztg - SIs 51
dzdd ¢ yjttbixkz Wostdkdtokzjlsmw IsjCMmlsmwer 2 |
J B B3 HJ2Mise dvechipts ( 6zO dath o d3 Ietfictg 5 & JOH JAdB] | U te
fJtcf§ Hezftodats?2 ) j tegidH didzjH . 9ls to jCLICHEs W 02 dz,
oSttt ttjh jddy d ftsLetdvwjls HOIs!
hOcOdz tojhjddw, of dztsls! Hts tsBtsfdzatse Oded v

2. [Mmdsedy | Odkzetstedls

FOdzj j fwdojHjdes StOlsS s -6 jshf Qdjodddsi O
By dzZsOtedd € jeB o' ff sdzdzj ded ¥ .

1. I1ts sfdmMOdeds Ekfpdzse d?2 L OHOYd HdZO [
MlsOodzj dzedj L OHOYd (HOds d Efdzssdw). Gl
2. 1t bjCkhjdkz fttjHMmlsOodzj dzds o 'teadtcO]
My jSisdo disdglsts dztsc b BSHIW Jydelzj simw fj B0
O Hdw o jtehddz VWtedidtelzjlsmw Rdasy j Mlseots o
3. rdzv Bdatsy jMlsoa O MW stcdzdtotse Odade” ©- Y
Isdo dztsfyls ! .

4. ltwsojtew jlsmw ftodzkzyjddj twjhjddw.
5 1t tjhjdd¥ MWstd3dtese Ols! WO2dz HdzW o
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dzlstdsj h Ols j dzr W tisterlzstg 2 g O ® toj h j ded v .

ISJLO yj dzj MssBteOL desisd SOCtsets § SH.
fn j dtemf i SClsdo desmisd ¥ b MY §dodaj” dzd
dedz’ 5 Zd3jde N jdedy fjtjBtSLO. 1 fstomy !
fn Yiddjid SO0¢ Mfjiydwdubkhedn
0¢ d dJd¥W sted3Oydd War-dzH O
d dz¥ tste B3O

ydd:
T Bsdz " d2 ftodtteddgde dyitjos dwWd?2 ,j " dz- dzj
dzr § dmeatHd § HOdzdz | ;
fMsOlsdmisdui MSdJ HOdZerJ sB kM
B IsOL dzOdzd™w tsB s jteOydwaa, W
H Odzdz" - ;
Gz ddzO, f sdMmC O
fdtejWstedszdzdtetseo C O yj dzj-B8Y dnf Qdad s das f fste
osdzls sdztsc d d ;
T Bfdedud MSdj HOdedz j s dstsHj dzd
CMOydwy bOSdm L dOdzd?2 o Bdalstsdzsedd
dmisds ftojHAB Isdets?2 B dZOMIsd € sy j dedats
Is

J " dets 3

l g
l d¢Mmdtetse

= =

ltosctcOBRdesy o tsf dzsh jdedi Gidesges 7
T WA SR LOHOd2 W dzv sy Bsdlzj j M
tdhjddj MmdMmisj dBs?2 ftejHMisOs dlIsj dz! da
Btsdzj § Mmjt! jLdr &3 fsHlse jtexHjddj &3 d
d34|stsd3 H O dz! dz;?hq’n dmmdzj Hise Odaed 2 .

Odzsdyd MEtsy Yt HiNls OB @Y dzd Jo O % Olff) df® I
BOLBOT' A tsq’,thOucfQ 9rBdtcOE IsM®- { tSH
9 Hjttjots YfsdmMEO tjhjddw, ddmr yd!
. rOdzjj © Hjttjoj dORtSHdlMwWte jtch
(dzy tBWYL Ol dasaizts 2 Ydits B tc O i3 UAD'C B © fHaRyr
dzOv  toff jfs@adsvj gt L dZOyOjls W stdzdtotse
dz d Jjd dwBdtsyjMmMse® BOLBOrR Y jtwOyd?.
Wstedddtolzs s detser j o jteh ddz d wslsdgsb j ded
B2 Bfjoydd.

I'jwehdd fijinBadissd uf ted HMis Oo dzj @z'H O atizzj
(fix) cdaj dL o jéef(uadder. j 1 sfdzj o' f sdzdej dzedv B OL 5
o jtehdde sHdWdydezes lsmw . 1 tdkzyj ddl-tjh
Cdixofpjds o jteh ddzOd3, IstejBlzs "N ddd dzOR ts) H j dac
toj " jdgfjdglz Wj dets, Ists s ojlsed Hjtejo@m-tsls
Bdteckzjlsmw WO02d M orLtscoO®Rd WkdSyd2 Hdv
[ jlsOdzd oL OddtsHj2Msoadw tdkstsdatsecdd d cto
teOL Hjdzj 3.

(,73&0:3\ u:t,ﬁ_q_.&_r—-‘-
Q‘(,TQ—.(,T(,TQ:EO&Q_.N-O
o - SOQ_Q—_Q.' 1
“géo& & a
=
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3. 1teSCteOBBROY tj OdkdL Oydw

Aoz sBj B2 o f tofsE ts Ozt 2
didz o [[] BL (ddg 2015] . [ dast
OdzdL Oydw wBiMfjiuyudeo OjWind¥ ctcO
JClsdodas? OBBIST tejh Ojdzv 0O
ts dzls ts dzts ¢ dtfutg jnie fipls @o dzj dad v , HilsOdzd Ctlttots
Hte., 2015]. 1 yOfplsdetsmlsd, o 1 Istsdz ©OdzO dzt
Ldzj d3j delst Mt Mes2flse ORI, ! Jdmsdzlsﬂiﬁslsafr]
slsdetsh j dad j2e, tsBijHjjSHOdz tewH Htck cfn R tots P j
CteORBRdes?2 §SHHJjtey Cd Qtsdzu,;l]’

L cOW §orOse J M J ydo OJ Is o[dzls;teOlecfanz{sJ 9
Nytsd3, RLBJdzidzdd uUdtelsinO YoLotdwjlk Bt
dzj dzdji B OL sor o costlfjj éaxjairfd AdDdR) e Ylsts o Oy dat
dzZOG dz¥ H dzes ¢ 5 Bl dzj dedw tej " j

4. GCCMmY J ted d3d dzls

CCMmYfjtoddg dzlsOdz! dzOw yOMmils! o ¢ dz¥ yodzG ¢ 0O
sO¢ d ji BHjd d'n (SRfsdjdls. [ WO dL
sse d Ht©., 2016], dadyj O tdfm. 3- fted
ydd, tj OdzdL 59 Owiedz” jd fiptf tods QWifsCly) § sdzv Isd §
sH&ZOC, o thdissdtedd MkEBBO tOCIskzjlshw
stcjL s, w©WOoade n (Ctdedtolz! dzlsdegr 7)) COIlsj L

10 tedfpdod Hjdz ujtelsyjy M tjhjddjd d j¢
I ) Od2 dzsfylsd MY b By b ] wigh JigE SRy O j 2
ftoslsts€ tsdz, sOS d SdesfSd Hdzw ddzlsj teOC Isc
HddzOBd S j Htetsmdzj Hdls: LO Wtsttdhdiotse®dzd j o3
yde B 1 dzj i3 delsOr yjtelsiy O.

Astedzsdtelzj 3" 2 Hdzv ctwOWded WO2dz of dzs yC
d LdOyjddy §O0OdRilstessa. 1 L Oesadmddismisd
ZOVv Mttt d® dByjls it tcOmMiftejHjdvis! Mw
f sHimdMmis] dBs2 . ] siCbkhj2 tjO0dzdLOydd f
CoOWdsz WS sy ds dzj o34 daj J Is to jsHiAsas@ds'c d !
fsdzdzj dedVv dedL S sktcsodzgjor n s jtcOyde: 1 0
dzd te s 9 O ls iy IsCte@sSd Is syl A f) GCdststed i@
BtsdzjJ or Mk @ds Mibtsafdzy f totsd e o ©ldz! fdakfy dzjlsHs
Mz yOj Mz yo02dz 2 o' B tsted CostsLtcr@ciBils figv  do
Ck. RdEsjteftcjlsOydwy WO2d&0 ctOWdEts@- Mo ts
ydd, 6tLdOydeoOddj J4 JOttOdjIstetsa d o' Lt

g
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MocTpouTb NPAMOYFOAbLHbIA TPEeyronbHUK NO KaTeTy M cymme

rMNOTEHY3bl U KaTeTa.
MPOTOKOAN PELUEHWMA:
| 1) crpoum npsamoi yron

b+c 2) otknagbisaem a (AB)

B 3) oTknagpiBaem b+c (AD)
4) ctponm otpesok BD
5) Haxogum cepegmHy - E

6) CTPOMM NeprneHANKYNAP

A \ D u3ToukM EKBD
C

Y 7) Haxogum TouKy C -
nepeced4eHme cAD

b+c

8) TpeyronbHuK ABC - ncKomblii

tdfm. 2. yvjtlsjy Ooaltd@3Olduyd M¢d f tsdzkzyj ddsct
word, BJjMf jyde o hkzs HddOdRdS k)

it OLopPUHdCO s5dMCO twjhjddy LOHOYd
ftoslsi Misdieso OdzO dzj Istsdz' S5 dzgO " Ctsdz dgr =
sjttejdr 4 U9 7[10W d dgtet OL Olsj dz! Mlse tis,- s
flstetsj dzgdé ItejBlj B2 ksySd. }ted @Hshistt
ydd, ftscteOdBds §sHHjEY doOdddy  tdy . ts5is
9" Lo oftdzdzgj OdOEZSedyddz tojh jdzd® BT 1
tcdB). SlstcOy jdz WttOedzj dals bk tesh j dzdzgse s s dzl
OCidsd 10hO, kjstejd 4, tffnoeAE OsC
sjd Mlsea®) d jets cwOW¥WdsOo.

Il dzjets2 yoOfsd twdmMkdl O btedfdjls' sifd:
fMsH jtey Olsj dz' dets 5L dz2OyOjls, yYbs fte¥w B3OW d
Stej zeotsdz! dzd S O ot o RBIASHE f idstsgC o isfufEwBow A
tsls dzts h gddBfdco dejsL dzOyOs Is, Mtstslse j Isflse j dadats,
Ndls/ dzgj YtoddzOH dzj  dls cdfjeaBsP tcj f Jsdizsy I§ datf I8
ded gz Heikz I ftesyjmmj twjhjddv (HBCALrOljc
ez lsmw dzgi bisde ¢t 5 SltcdyOdede dz@- tslsdz
SsoHdas o toj d3j dedets Hokzn Mmj BOdalsduyj MSd- tftets
odzj, s EBOEIl d Is.f§.) .
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AKCHOMBI Teopema 4 PeweHue
Ecnu TO AaHo BOKa3aTh B OHTONOruM B rpacduke

Apsmen B F o ma 0p3 Xpwmwuns Y Z - wew-1 X
O0—0 O——>0 O—>0 | B onTOROrHH

\
A oy mpl Fojg A Z wew2 X | CTIpYKTYpa, \
0 * 0 >0 0 *O | qopvnpyeman M}
B up-1 F Mek-2 C NPHMEHEHHEM
0 O 0 AKCHOM

C BHE up-1
0—0

Alt gy Yol
0—0

E ,, 1mp3 Alt gey  Vin2 P
0—0 0—»

tdfm. 3. ¢CMmdbd’, bEs6] BOceLERIBEOL O6] W

HOddes 3 Mz yOJ Ytetsyd Mg tojn § ddd- Mmsh
L i d e d dgjhdpj2dadt dalsSs dissicld yJ MS 52 Grlstl €
o tjLid! OIj fteddsj dzj dedv O fd sk

dzj stse ) . 1 o dslg Hzj Had 2O QF @ dez] J 4 st

jdnetd Istedf dzj sOd3d dL IsjSkhj2 MmMigtekzC Ist
sisoff gfOo sAs&EYUOMIsHMdzi EMY j" desects dzOR 5y
FOodzdL dqtelzj Isfmw Yylsts HJdZzOjIs HBCOL Olsj
j 9 dHdz d3.

5. 106 d uj ded |

vifmisdese Odzdj o Yj dzsds fHIse jteH it o
OdzdL Oyqdd . I Odz' dfjt@c SjdrO HidaBIdP JaAsiftjj Sds §

9JHJdd] MmdMmisj o3r Hs kttse dgv, fsL 9 tsdz
sdz! detse s tSBEEOL 59 Odzd v, fotsCtcOdzdgslats o ko
BdzZr » HBEOHBSE [1 2w, 1970]. 1 te]H{tdz
cjhOl! D" a@@HiEZz, z@zs d ©® HA-OdsE
Ck, O bOCYj ®BEZYOIL! hCtsd dzd C O- ¢ dzj
. Ubts sBiMfjudls Stdi3fdjChdkzs o&jyxHd
jHBjlsse COC cGjt®Rjlstedw, OdsjBtep; (d
Jdzdzts g stsed ] ZBdetso Odzdzts e s dzO d3OIs j d3OIs ¢

[ SRS N T 7 B i

S=gE NI TIE
©e 2o
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s dMBC dzdlsj ©Olksr

[odtejmMwde d ¢t MW a9 9] . , I sekmMdzOe MEd2 R.
Jddecodmisdyj mMetsj 8 MLIJMJ dedy OYDIsj 3989 v ¢

[ 14 dzj todals jitg,dzj sG] 4. tJOddLOoydw jdogduz ,
MCdj bistejd [/ 1" udmddls]i d' [dhioh a6 7 d

[ 1 ddz' B tefsd &zl RBIf Mdztso Odzd W 1  bEBFE@®dd. 1923.

[r Oor HjdeC 5 ¢ OB tH | dzR & 1RRdzlssj. dzddj CHIstdz O dz' dapw Mt t
Misji B0 5 ¢j sdgpldicddizi/c/: OSDRE, 2011.

[ Wddse p WHeBBED] 1. 1., 1T[mh:0W @k sl .

[ sztcB Olstso (s kHet®.Olsts0 W6 Jet. , [tBLdd ¢. 1., ml
By Mfjujddj HdY OsltBOkY Ul Otd ] Bigq d dad
2016 f ddzm<¢: 201G R

[ sztcB OstsprtcROKEOg 4. o. , " mMeCtskeso dzjtv-r § 4
9 0dzdzse s Wistedzdtetseo OdzgdWw BOLT L dzOded?2 MF 12
fMise j dedes sz ddzlsj dzdzj Clskz f  d3J-20H0H 20 te ts HAA' L g3 OLz
dzd BO010.

[ sBLddz [ B®L 820 $5) . skkteBOltse w.d., mO~R
fsHHjtey SO MmMdMmlsj o3 Jthzq’W LOHOY f§6 { dzC
ftodd3dd dzj ded § di | tsjoLEAe Blf@dSjC.: [ jJ Y H 2 dzOtelIs H dzr 2
Misdiskls BOlj WG 9d MmdMmisj &

[ | 5B L d d3, http2/@wiw=eik-dostup.ru/onto geom htm.

[ 1 sHS B Lq’UZISHQthtLSCIdz, o. u. sl s Isjtedatsy BisE
ftetsyd lfr][fr]lsa ALluo 1] I{u, 2015.

[1 2w, 1 8®&83WO0] . [ Olsj B3O ISIfuJ: MO QY S=As € telr As7d0;. .
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uvrs 004.825

{1 ¢Iir1t¢erkuwRIu¢ﬂﬁﬂmv115
VtJruvsArRfBHRUU[ {73

g. 1 . [ QeEaheiso@ammysuru)
Il stetsdzd ¥ MEd2 cetsmMizHOteMmlisd B tetiztzl X z dz

uj 5 WlP-M s to 2 Sks I (5 dzf tlisj iz € j 5 dztzh s migter
st dso o da¥ ts fceB@b g 4§ tc J dityjjltimfid tc fsezj o O dzls dz
€t B eObamsE®, Mizh jflse j dedes Mmdady O6 h §2
odej " ded 3 d Mls s yded € O 3O &) tipts® R PS> e

o LOLdIsj dz dz § oL BEy dzs pOH ] G [ izl dzdzts f o
fesH k2 Crydsdads jf 'L.zdz sOT Bsclkls Brls! g
sS4 lsddd s O edssoctss G OS R MdMisj OR .

sdzs yjor j: mMwBsHPtej Hj dzj dzdzOwv  ff teisH 2§ yd 5 dzdaC
MstezC sktc O, fitisteu G N tsdedztz tc O o dzj mlzd J tej dz,
tcOlsdz" 2 or 9tsH

I'ajHjddj

dbdze jBteOd Y MCdJ Bj IstsHT ftoj HiMsO®mezw 8 Is
RO dz' defsfigfisdzj H 50 Oded Wdz! flaizlsj didaf J§disdER 00 o

Clsts fsdtsyjddi o §odds?2 &jtj slsdshdls
MdMmisj BOR ftesHEZE Y sdBEdddzdg.f® Htc. , 200
Il ftsfdzjHdedj CcEtsHr QOoelbttesds d Jj¢th-ftsid
dzts 0 O dzdzOW  dzO  to [|PajlsHcSe g HisQ Tstiste# 5 0 , [ 4 ASALASYS 1S
Hts. , 2011]. [d&O BBjifMfjudeOjls ‘%W jicClde
ftesHEZS ydisdader 3 MdfMisj BOBd. s ded 3 Osls dats fr
ddw, ojtedW¥dSOydw, bkmSttwjddj BELOISASET
ftesHESKT , Hj Bsdfmstedelzs h dj §toddtsy j dedW
ltes@tej M ddW¥ stcdzsOydssdzde' 7 Isj m desdztse d 2
fMdzsy desilsd tj"h Ojd&d3" 7 LOHOY. sbdtfs'dy B tcdz
d3d d twOMiftejHjdzjdeder d3d. 1 tjLzdz sPbj Is
dedv © &jlHOR da dMmimdzj Hise Odad w .

]l Mspkogtstectsficj RAEDH] dzO Odzc j B OB-YJ ME
Ldlsj do Ha sy desisd Ctslststets? tsno Ols' of @8 Is

1t OBlsO o' fsdzdzj dzO@  tod W o dzO dzf) s 0-67DS3FLUS H H |
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sdedz’ | MdMmilsj dirH j dpjddBdp@OmY oz o7 tc O M fisdits Is to
' 2 Ctke issfOSBHEDddd,  CodoOdz delsedzr =
dd yjmMets2 Wettdkj, dsedujmMis? twjHEZSydd.

B Hj dz sBMdse Odzd j i3 o BL Bsy detsMisj 2 EM¢
tojLizd b®la] iz o Odzls dzse s BB Olsdztsats o' ¢
cOMftejHjdj dedzr | fesHESyddede j MmdMmisj d3r .

HlsOls w fMfmistsdls dL fdjHEzsEhdRn ©OL-H | d&t
sdw. 1 .2 ftejHj @dPhHsigtSsRgPtej Hdj-dfj Bk
9 08 Isfw f to stz € dyq Jsfodtiafs j ZtcOo dzj dzd WLP- o tc
flstekz§ skftdgd o sHW Isfpw dR hdsed j | haslhls
5CtcOdfmg idgfBO MisOls! d tjLbd OBT fHA@dr]
wZOc o8 Isfw  dHJd §tod dB3i-dap eaf Y MCtesH &ty s dz
EmMCtstej dedW tcOMYtej H dzj dedetsG s B OlsdetsE s
dlsséd d EZSOLT 90 lsmw dzj Solstster j f j ot j ¢

s Mty Odzj ded®¥, BeteOded ud dzadj Y tgEIPdzdgj ¢
sty OB IsdujMSdj tjLkzd O Mlk@Is!
Cts dRlsfuPmMeov ddzsjteftejlsOydw ftoj HinlsOo oz

1. 10fso"pdv LBl ghlt

1itsBaHd®B J HAEY HOd dzi2h jets dLdzsy J de
MmModzr o [[Ofntlsse, 2009a, 2015]. 1 0ftsc
1 ddz0tcdzs GRsdeBh d3dzt yFj dgBorjo O Ismw 1  t©J W dz
i mdzd Hdzwal B¢ pfste@o j (ad@ RAstcOdzL dIsd o dzr d3, |
dz¢ B rajb,ci F d L(a,b),(b ol RMdzj H(a§)isR.

sO¢ dLeajMmlsdes [ Aho et al . R fiOsdA]e,ts dil
dzsc s slsdis8lgdisiifdlsj dz' des Mo ts2 Mise teji-dzj €
fisd (o] W-bdg © dgd § batho dzts j L @aB™ ¢ Q@ dadz@Rul$H i B to
dzdj IstcOdzL dIs d o dztiRe ' toyidHifdgvyidsdipw ] dzd 30 dz! d
RIsOC¢j, ubt jets IstcOdi dlsdR dztspj dzt OO B 1©d
Ef stew His Y  dede" 7 ddgdts dsj fif lisalzw s @ v dz dzd dzd 3O dz! dz
B dz "jets) d Odijdy " jet (tsd Bjd Mj o
[ Aho et al ., 1972] HOd OdettedlIlsdzdef sflis
sdtctseo Odzgdetsets CctcOWO. 1 8COL Odets, ybts 110
fsigsj dzd IstcOdzt dlsdodesets L OR" € Odzdtz;
Ldlsdoedes?2 tiHEZSydd OydSdzdyj MSsets ctcOW (
1OLtso" | MejHjddw 5 BOIj BOIsdud MSdnr to
1984] . FlwgasgPmlsets M yOfitd(wddzjds stz Wh,
cisHjteydlsmwe) , GHabl Fdsf tedzHg ®Z3 dzlf Qs j to
(cfdteimiujtede) jHdda ded pabhi F iQ dejsdsjlkdesy dzO
dzd 3y dzv v G tc Odza b 89 dAfl dij fdalkjs o ls dets s | gafhds !  dzOd
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dL od)Fr Hdkv Citlal®r 7 ¢ dzO dztad lof \f digtds t5 Y dzO W

9jterndz" WabGte@dp' [l € ®Oded yd dzO, J Mdzd NfABHJ t
dzs s o ojtndzss G wOEHES djO HPER) Qdak] dgjsdsls G
Oc¢ca ¢, 4 H. dbIssditd3 G teOded Y dzdBisS®RO L(" frpd@xfjLidzh)
Bd ded BOdz! dzr 2 1 dzj B ZE{Q J Hf SN BESHE BisE Gdz
Hj dadzOw , jMmdzd COYHT 2 jj Ldzjdgjdaels ftojHMml

LPfistckz Cilsikzlict® Odze j B Odyj M Ov Mmdmlsi 30O,
ZO Ctbttets? L OHMGEES Bdsdistelxiis R, | HAs BzzO § @ze § |
dzj Cslstster i3 ( c-zwesd s MY Gdpgels) Mot Mise O
B jls EZtsydwis: Mw o CtsdStejlilsdy 7 dBsHj dzw §

[lsdetsh Ratlapj tejh jIsC ) ftojHMmlsOodzw jIs Stso 156
yd2) ddzlsj dzdzj Slskz Ozt dzts e j My figls if d3'f.ts slserjj dsjn
s ZCOd3 d LOSCdzs yjdzdwds ftcOoddz, MSH
9" Oy jdedW dzOH dzd o3d .

[ v Eftesh jddw dL dtsy j ddvLPmetdki § stk O
fi3Oltedo Of sMw YOMis dir Bdztsi etinls@ s € jshdg- lTdaf -
NdfMlse & dzf.o jledgiziiOs ¢ dgodfimlftgodz’ L ¢ Istgv L de
o Sdftiasy j Mise j dzde I, N5 Y. @y @&zj d3j dals™  toj M j
sBtsL d&zZOyOs Isfmw  Btsdzr dd3d BEGC 9 OdR] . [ Odzj c
Zdh ' Oltsd . RHBJ LHjM wodwslsmw eofgj
SHdset | dzj &3] dzls© Edzd o j ek 3O.

{Isdetsh jRamaPjL " 8 O Isfw  fdedssHoinkjrpfStdargizts( i dzv - €
fesflsts dsedyimSda®), JjMmdd tBEZOHOj tj
Hezeddisd Met2MmMlse Ok, SCltster j tsftejHjdve

JHdes dL bOCHEMlde SRihdsho desls: . 1 j W 5te d3
o sUMEiEsMis! dsedyjMSises or asHO s Yyofmlsw
dz0 sMdatso § tejhjlstsyds n stf jteOyd?2- ]
dsdats > § Miso j dzdzs? ) B3R ezP oz o BJsleds™ | dzd flsted B Iz
d (A B).,(AB)l Rfpdzj H(ABK B)I R.

[ ZMP-MistekSIskzte tojh O Isfw fdzj HEeE " dj tsf)da
2009a]: t dsedujmMitd LOB COddd, 54 Sod
dzed ui ME 2 Wisted3y, dZsedyi MEs2 toj HiEEEL-ydd.
MlsOoadzv jIs oL i3sy detsflsd HdzvW OolstsBOHEIL dte
LOYydd kdetsy j Mlse HftesHEZSYyd?2 o tOL dzd yde =

2. t O ts jLP-) izl @O ¥ &

1 el jMis: ©OMY i) Hj dzj dzdzgOw o1 yd fdzdlsj
TteOdzd s Mefise j dzdz 2 zQBIFEW , W QCHHRAzSH g
fesHECYyd?2 (ia @) OO0OmEPdRd ydeddolzjls d&On
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9T 9 BHO M dzsC Odz dats? tOBBYJ2 OB I-¥.
yddzdzOv fMmdMmlsj &30, Mtsmistswh Ow L dzOB stcO
(fsufpdMmisj &) , Mtsc zOMtseo Odzdz" = HEkzEe M HIc
fsded BOY sdzdzj ded j] Mdzj Hize hdn EfMdssd?2 dL [

H)RHjdsdydzr j 65 fmj BOdsdCj 1 dzj d3g dals
flsj B0 ftoj HMIsOo dzv s IsfW BHdd B3 d Isj B >

2)] wOLddydr 7 ftumdmlsj &30a ftesHizSydd
fMd dzls 0 Md MO.

) s Otedz’ fijj Wijdedjv G@ENsFsHBdzdds' = o teOL |
fesHmd Mg sBE B Is!  dzj f ZfMmls" d3q .

1 jtea’" j] HOO Efmdseodv ftLotdvels Ctsfidets
BiyxHE fsumdmlsj GOR], O kttjls! j HOGgk ot
dZdzdi" e fsHMdMIs] .

SOy HBREZ WaOsh tisrn zC ydsddzs?2 fdMlsj dir
f SHdBdetsy j Mlsets kL dzse Mmjlsd, dz0 Cwlstster A
fsufmdmisj &3 Btsdzjj ddzd RBjdej J MOBsfiglstsWis,
dsdlsj dz' des Htesetsisswh jds) oL OddBsH| 2
sBh Mdgz yO] Mmih jMmise jdedats dedyj ddalsj dzefpd o det

Aidz fombstesjddy d dmMmdjHses Oddw Odze
tc § b dadaff ts 3w Rtakz'lslr j iy ls CRdeHGRHOsylz' 2 f s O dzj dad W
IsOCyJ ©Ofysiffdg®daddazy fMdzdyJ dedw Mmijlsjotet Is
Zceduyuj MEBsEets or atsH O.

1 MBI diidetsy j Misa s kL dztse o r N Y tead sy wlzj diatz? :
dd3 Blzdzj Ode, Ists jMls! d3dztdy j s’ o BN j 6
f Otcr tsls Y silghd® | dzj 3] dzls ONBH O % j Ol is§ aflz Is O

v OS¢ dd3 tsB O tfstel) H jdzD] dzts  WNdalefs)tc, O X fij sl 1g M ls O ¢
hjj ©COyHB&EEZF Oisddsils o j dzdzr XRI N (Mrdeld) dzK,

X, A. sOyHB2 (MBER IsOC Mslso j Is hilsdajzdp sbas
(Node¢A,B)=Y,Y, A . 1td L OH OdzdzNatie$tsls st jtdQjHlsj SA@ ¢
slsdzsh Ridedd Is O Gyt j 1 j dzj dzdz’ d3d .

{fdMOdzdzOY OdzéjBtOdqUI MEOY MdMLP-&3O dz
MstezSbkztes?2 [ [ Ofstelsss, 20157 .

t O ted HJ dzj dzdats§ B dRAHDIc dpty JTF jdisiditse Q jetasffg v
HECydtetedzud MCdds, Jfdd s tiWdjighds d
Isdodets, §todyd i3 HAB) R @ ®D j Molero B = N.

[ seduimMSdds L OB ¢ Rdz@Y Bo Bfskdg™ j dz@ Y dfj dz' N
Sdeedss e d yj MStsy tslsdetsh jdedj, MtsHjtey Oh jj R

] [[Ofstelstss, 2015] §s$OL Odets, plsss Hd
B dzOtcdzs e s Rzt ipffwj v j dzj dedzs?2 o jIsC
Metsj L O® < Buz j
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103 sdd3, yYlsts HOdedesy fYsdzwisdy dzj L dzO
sts jMls! MoosClkfdsmis! §wOoddz fesHES yJt
fqw odE) R kL d&zOR Mjlsd. Cltls Isjtddd dasimdls
dmftsde LEjlsmw Hdv etshdss Odzdv ftOSCIsd Yy

o0 t©OMY ] Hj dzj diRIeR MzOE Is det®O™ jsdgfw + S o o O
(R~R),dMmdzd drédascdadms Odzdw Mo OHPE Is.
SBteOL 5o Oded j A3 BIlsdesh jdedv dzOL ™ 9 OjIsfv L O
otsHWh OW ¢ 1 CodoOdzj dzsdzsdzslz tsilsdetsh j ded & .

tOMMBOItedo O Isiw  dzj Sslsster j ftedL dzOC
YsteddOydd f tsy BapgaPisipjsdzj s B taddgjdelzddy rded L
ofjn fOoadd, o SCobtstera dMfisd LEzgsmw
LOYydd Ils0OS 56 5 LPdidsjteaizts ols@raadj "Noda® v Holo tsfg W Is fyw
Ho O tslstsBte®y Ndzad ¥ sHE tsdz' CFzO Iddsjef dptds € PH | dzdzO?

HdzW  dz¢ B sGts Affndz "4j dpisdgjzdelis© ﬂi&%LdatnisOa dz §zd B
J Hddgj dgd W O BeEsERsdE0 Y d NedesMedt )ﬁ;ﬂ Nodés ),
NodesJoift A= Nodés k.

,[lsithGO;H\Lb(dBeleae(t) SftejHj OB L L , ¢S5t
Hiteydls ofMmj OB IstedgNdpesddaP)) o' HOJjIs o Mmj
TOd"hdj notkw B' BHdd dL KOCHR OlBdds:e

t Ofmtftej H j dzj dadats j B d 050 tdaf@ts | o Ogjldsif j dad iz
Ctetej Clsde o3, jtfin@zaA B)IdR it @asPH dzd o s

Node¢ A B E NodesJdin) NodesJoih;
dtcj dzj o Gzklcdg® dzd L 59 Odgdz" d3, J Mmdzd
Node¢ A B = NodesJqin)d NodesJoi.

t Ofmf ted Hj dzj dzdzRPzO @B jodedi jj dzjFdzdz® RO -8 h |
JIsmw COdasdzd ud M& d d3, -dzfs tg dg@ dzdf dAs © @eteizg § O dzB
Mo sd3 f @a), o g, a1 Olstsd. o

I[f Ol s, ¢ 02 Hpfs] fls o s® Oda{ @ dzj dzls gats j ¢
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294 168 134 0,80 | 0,46 | 0,58
2 631 431 372 0,86 | 0,59 | 0,70
3 361 370 327 0,88 | 0,91 ] 0,89
Frequency
1 294 134 123 0,92 | 0,42 | 0,58
2 631 469 347 0,74 | 0,55 | 0,63
3 361 334 267 0,80 | 0,74 | 0,77
TF*IDF
1 294 147 138 0,94 | 0,47 | 0,63
2 631 456 328 0,72 | 0,52 | 0,60
3 361 277 166 0,60 | 0,46 | 0,52
C-Value
1 294 120 112 0,93 | 0,38 ] 0,54
2 631 789 316 0,40 | 0,50 | 0,44
3 361 295 162 0,55 | 0,45 | 0,50
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[Leake, 1996]David B. Leake (Ed.)XCaseBased Reasoning: Experiences, Lessons, and
Future Directions. Menlo Park, CAAAI Press/MIT Press, 1996

[Pal, Shiu, 2004]Sankar K. Pal, Simon C. K. Shitoundations of Soft Cadgased
Reaoning. NewlerseyWiley, 2004
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ftesj CIsdesaff tEDIstwOdzmise j , dz2s d wOLoadls
sjndtsdse dyjwQAs?2 OmisPEY ] ©OLtOBBISSCE {5
Il yomlsdetsmls d, gd3j dedes dzgO@ 1 Istsdg WL G| toC
hdj StsdeyjtflskzOodz detsjy 1 Sy jtedd3j dalsd tetsa O dzd

2. sBdyjflkOod & 2 1 ShYfjtedd

] ©OL©OBBISOddsd fsHAttH] ¢ £ &fplk-t6&d]
Odz! dz' Q@MY jteddzj dzls tsmizh j Mise dzv j EfW te 4 tzy dzdf j
Cltstes?2 fjHYfsEZOCO s jcet { sjodstsitdassH d
dz 8 Mmtslse jlsmise Z¥P(Z).c s ttedgiyd B dats Od -L O d3r
By dZlsO d jet fijtos fHtwseojHjddj thiEhjf
tejh jdedv desots? ftetsjClsdets?2 L OHOYd. 1 tedu
fesojHiddy +CMYJteddd dels CL g thefij RN Is fi)
SP(Z), )" ©c L O h Oty BCOL ' &&@4clO o delz¥ &A5-d30 g
Mlsedj Httke d2O HEkzEO.

l tjLikzd O], d&sHjd fMtsL HOdzdapjctrezt tcj
fr]ls“fg’lsdyhc);lsfr]w 9 ¢cJl1OLE ftejyjHjdistso e

a3 to dzts iy lis!j dv 2SthistEMotc Odzmise j, Ists j Mg+ o

CE R s iIsjtedzs?2 Mo HJ q’tz;ts;&‘lsq’telsa@dch‘”.

fted yiHjdesse dmisd LkzjlsmMw Hov teBtMhdtse
lgfnijcjtc,q’dscldzlstsa d dr o jHjddw 5 B
ZRydets?2  H | W [Sgsdn 28R MIs fsH j dz2 ftoj yjHj dzlsO
cLCMmMyjteddzj delsOadz? dzOv EMlsOdzse ¢ O&, 'd3j stsH
ftoj HMNIsOo dzj dzdzOY 2O Y MjoHBSBHY, fis1 o sk
dzd ydz' 3d yj dzv Bd ( zOf o d di3j t6.§ ttp sdstyizisds] jtc |
dedd Mtstslse jlssoks h j2 ftosjClsdes?2 L OHOY(J,
sdtesoh dStsds ddzd Ctsdzdzj c OB s Mtso d3j Mls dat
vO0Cddy BBKEOL B, ® MdLdzj dedetsdz yd¢Cdzj ¢
st fteddydti dOdz! dz" d3 { Is Off tste3j Lo diztslg Asldnjw
bEstes? MBLHOE sy CsBf cdzj das) , d3Bs@ Yy kg@Vv { db1
er n ftjHMIsOoadwjls tjhjdedd L OHOYd Ofy s
sdodats?2, dzsedyjmMiéts?2, CtdiikzdedS Olsdo dets?,
Hobkn o©jtemdwn). sO)ﬂkdﬂBWsaq’La lb® B sy téfasdftist:
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Mstesj dzadw wodzw jlsfqpw M j ydodzdL dtctso O dadets 2
sjSCkhd2? dBsd3j dzls otcj d3j degd B jHJdgW jIsw

YjHjdsO (o bjSkMjd jy Mehsswddd) .

$0¢ Blsdj yodsh: orhj, ftesyjmmrjie" jd
sO MmEh jMmisedw jlsmy 1O¢, vyl rded 4
s d de¥ ts teliifO@asddadgsh j 0 o tsL HJ 2Milse doj- Hick
"2 ftsHaBH dhMeatHdls dL b, Jjubkt «
dj LOHOUd wodzvwjlsfmw <+ Cif ] wddsydeli j§
sswdzdw BsHjdd iy HJ dlsO, 9 YoOmlsd
jydoOdzdL qtetseo Odzdz" = dtsH jdzd 2 (9 Jv Isj L
sOCts?2 M jteddsj dels CoOdzd¥W dydieiz,
C bz o) eafifkig®dflse j M djfds dif ta jswpjCHdge
¢, ulsist JGts W@y dzes B dzs f so Istsdsd s
dzdz. yd dzd (2O ted d3j to, f sdzd 3Odzd M2)-, Ik
42
J

S gor:

B rooo =g 0w
(o]
@
LS

LOHouq ltedyy &3, o tsfMizh j fmilse daj-dzd j
d fescteOBdi3dtelzj dfsthls jofy ledjdsisda’jdB s I
dzj sBRatsHdBsMIsd d f BsH | dzv dgd tetstiylsic@®,dzidzs §
[BSBh OW, ®ldigjkdd, <yt o ftjHMsOs dw
tejh jdzu Oyd Moty HOjIsw f(tetse jr-j dad §
Odz' dz@ 7 1+ CMYf j tod BjjdelsTsmis st Rto jitEade AsjAddyw |
Jqdzls j ctcdtctse Odadets?2 stsH j dzd Htej yj Hj dals O, ¢
Cdzyj f sizOfgAf dasd 5§ dels Oz dgz¥ ftetseo jteCkz (L
dmf sdzdzj dzdJ Yrolststedesets tojh jdedw Mmsslso j
JSlsder » Emdzsedwn) .

3RIGLOdo dzs] §Mistes dedj BSHJ dd

1 jtoj2uHy 3 ¢ WttdOdzdL Oydd dlsj tcOlsdgo dets @
O. | ftjHd&ZOCO] B3cd3 fBHABH] dats fusmizh j
hOctse SROdzdL Oydd tjh jdedv ftotsj Slsdzs? L OH
fmistets| dedtyo Alesifipzjdetsmisd tej h jded?2 L G+Ou(qd
s tojh jdedw dzO f jtcotsds ktetsodzgj HB S H s
fMdzi Hdz] B Ztetsoadzgj. sOYHBREZ dqL kRZttse @®F2 Mt
yd, bkEbsydwehowmw ftod fjtojrsH] Bl ke
[ ilstsH OH Ofjlsds tfoteXjods jSdzj dzd ¥  o-d3tH glety lto Iz 3] «
hj2 Mmejrnj WIQA, cHJ jet ftoddj dj dadj dz
L OH GBI to), W s tc 3z dzd te ts 9 O dzdztyf As ts iz ) i) dytis dz@)dz
WL Cj. uBntOdwWWw Mmizh dasflse LOHOYd, s
ZOflsts ZOB MistcOCIsdzs (O L dzOydl o CtteslsS
fpdizj Hize M dd3 ftedyuddzOds

vjCMmls HBdyj dz a5y tod ded BBOIS! MW ¢ OCS-H M
GHO ftdz 9dLEOdJL dtekzj sy d fwsjClsdieseh d

gogTo
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1.SOYHT2 hOc tjOddL Owdd,j e5j bz dz@e ) dztf &
st Hj dzv iz fisirf j Miso 28T(Zdtd a O Myvyls HBYT
Jet tyjtej Hdz BDSHE e, ON G eisigteldsj o dzsmdls o
syjtejHdz j wsleteddddjydedlaf vkzteso dz2v OB Miste©C yd
ZOo WL Odzdz' | dd3 56 teOdzd Y ded W .

2.0 S8 t)d Mmtstle jlsiiselzy h Ow | ditZ, tdzj 1 to
WodzwE Isfw  dMmissyded € sd3 Y SSKdzd)H DS, R, féed tot
DSTZ, tw1), Slstter j klstsydwels Isj S MSTa k). daj ¢
rdzv sOC?2 cjdaj g lici oz O yd& OC
O¢Mdtsds, Cbtster i HBdyds B! COC Wy dts
dets Hdzv ¢co' o SHZXY. MsMistsw ded W

1 sfidzy ML HOdY dMrasHds?2 (shisOdBoe Cd
jlsfw € O0dOdkdLE jj kjSMsO d thmkhjhse d
tcOL tcOBSIsOdzdzsets fSHABSHO. 1td o' ff sdzdzj dz
MemMissM@) BzHils BB Ojfly COC jet d
UZ.tgBkHjls Edjd' " Ols! fifw 190 whipw sl zo Endzedai is
fisw &3d B3 -~ Odzed tsdst gl IsadasRtc Effpdesizis W d C Oydd te]

{3 Isdd3, uylsts §shOoctse OV HJJEFQ@QD] O dW
Jlsmw Ists?2 MsMmlsOoadzwes h j2 jv ydL dzj dedzse s
d dz¥ tstc 30 Wpd toddpszves S LjHE2 lso d W dz0 f sfjlstets j ¢
HjdzZsO. R3j dzdes s Ists?2 ftedyddzj o Mmisls
o Cdz¢ Yj dz0 f 5MsR@stp=CINZ, H)OH Qud IsjCkhjd ft
stetsd3j bkiets, toj LRl sOds? o) c®ddasdydd |
Cd @Wh, Wdemdtelzy " OSTZY tgcee Gsndifptscfierd e fp ¥ Is ipw
YydodzdL detse O BUAEX). BssH j dzd

1 sMisOdets o SSHZ, ) OO Yd FtedteOh jddw dBBsclzls
Cs IjSMmls, O ¢y ctOWdudmMSdd dv Odze 51
Yyjdedj SCtslststera ¢ IsjSCmsar d3 s dmOded W o3 ¢
o Mdmisj &3 Y J 6 QAIJAdMs V. YJRECTIHE] MipMis Oo «
HOs Isffw o tjLizdz sOIsj tOBsls' M Isj fMlsOd
LO) d HBfddwsls IsjCMlsr ) ,tc O ddrd e figgiflz
ded v f sdzd d3Odzd W ) . Its 1?2 ftdudds, sy
LOHOYd Bsyjls ddjls: dzs DEE), DR-@A)4DPL, d3dzt
DPS(t), DP'(t), DP5(t)) , ftedyj dd tjL zdz sOIsr OgzO©dzd L !
dzdv GlstcOBOIs' 9 O Isfqw fifdx] Htze B Q lsFz20 6fjo WHL id]
LOHOYd d, fpdzj Hts9 Ols j dz¥ dzts, 9 Yo j da
sfdzseodzr 1 dMissyded S s HOdzgdz' = HdzW #P-dzO dzd
fsdz' LEslsmw CtdyjflskOd dz j + Sy jted By dak
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4 1 & devsdizzlizOY f SHH jyCO + MY
I ydinezdzyd§ dOdz dzr 7 yj dzj 2 S sdzyjd-lskzod

dedv onrntsHdIs HtsMisdy jddj dzj sSBrtsHBSEts §
kjSMsO §uMsOdsoCd L OHOYd ddd Byjtj H dat
sO¢ts?2 yYddzd ©OLtOBBIOd MfjydoddL dtetse C
L ey j ted d3d dzls, ftotso j HJ dzd J ColststetsG ts sz
Colttt? f e Hj dzO &0
= Y — e ) /ﬁ
o s Bu (pexcma Q‘zwm ‘anw Toepwasm Orovlorm
z ... Wk .
Iiponoromono6HoE ..,,;Ww% ’%\ r ) Basa omsITa
omyicaHile T L OHEZ;)EZHK;;;I‘M
- fg M = S J
T l HHcTpymMeHTapHit
So—— WIQA
e 2 /

tdf. 4. rRbjwOkdods] MscdkOfntss Oddj Lk

I thdselz {CMfjted i) dbO § sdtsy j datsj -dlsj to

Bs2 IsjSCMissoTs? § jo o @z Ppizj fletzs dzs ¢ 5§ §H 5B dzf
ddPr(M), d ctoWdui Mo deH JrdOdzls d ud ME s
Mejdk ), SCokbtteOY ML H O SEAT). u@csEod@sD s
sfzh jMlseo dw jlsmw o ddzsjte¥j2Mmdr 2 Wistedon
MCeEt toj HOC ISt to@dzh Is thlis dg GO o jB-H 5 ¢
ot fosctORBIss OdzdY ctOW d S H"M%OL OB t
I Mdeso 52 Mise dzOfMse Odzedw Mz dls tsBde-Ols dzO

Cs2, M thce e 'O difikelidisde dzf - M O3 d
OowWdsSkz d dzOtsBisteisls.

rdzv fteso jtoCd Cttetej Sldetsmisd ftosdzse st ts
LCMfjtedd3d dzls© o1 LSwidPIpgsdndzls | s if e O Is stc O
[Swi-Prolog 2016] rdzv ftoseo jteCd SCBtotcj Slsdesmisd
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dMftsd Lk sy sBEOh jddwy ¢ [ ds@aozse i dad |
dls | tc O e ipteipszO fjts § gt CASL @V j &' 6 OL 8o O Is,
dzd O Misd ¢ dzlz Is &5 .

1 OC dzs yj dzd §

s JuydW ds 2 tcOu tshisls G deddsyc) W IsizOi4f jdiasdiziz,
sdtetso Bdettf Hj dz¥ jIs jets ttdj dzisOydwy degd df
2t deste BPhgdgdsPtc yj HJ dalsts 9 B H jsdzd tots ¢
9 Oded V[ Mpats j dgdzOVW BBHJ dz2 § to JH] 2O dzj
sfrilsO, dt d teMmMdazkz)yde Ojls tcOo dzj tzef 4
SzOdz! desegts + S jteddzj desd tets ded v , 0O IkOS
e f Htekzed®d §sdzj L dg" Bd yg dzv dic
ted d3j delstsds WodzvjlsfW HshisdyjdHd] It
odd M omMsOdtss COd3d L OHOY. [ dzw
dz Ctsdizfdzj € MspcObasd- tEBdy Bo ¥ dzts

u f d fdsdls | e ls

[Karray, 2019 Karray F., AlemzadehM., SalehJA., Arab M.N. HumarComputer
Interaction: Overview on State of the Art, Smart sensing and intelligent systems.
2008 Vol. 1. No.1.

[Sosnin, 2018 Sosnin P A Scientifically Experimental Approach to tf&mulation of
Designer Activity in The Conceptual Designing of Software Intensive Systems
IEEE ACCESS2013 Vol. 1.

[Sosnin, 201b SosninP. Computerized Environment for Conceptual Experimenting in
Automated Designingin Proc. of 9th International Conference on Applicationnef |
formation and Communication Technologies (AICRbstov on Done, Russi2015

[Swi-Prolog, 201§ SWI-PROLOG Reference Manuaf [dzj ¢ Is tc tsgzdpiz Mdy
2014. URL: http://www.swi-prologorg/downloadstablédodSWI-Prolog6.6.6pdf
r Olss® tc ©N:j181A1.2016).
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{roffLaryruwsfr fLrefrt {10
gruvrlam Iy orffrrsauvlrRE [T 401
o rRuAftfoARLUUMONY LT o] 20 (S

1t ey t¢1bﬁvlr
S. AL U Eelrda®mesi(ry
l . ¢. s @az&akéviva@rea.lu
tCuv ddz. 1 .1. 1dzjrOdtss O, [t

] HBCdOH] ©OMMEOILds O lsmw otsfteshr o
oL OdBsHj2Mise dV s tefctOstay j Py, MaleOsldmdizj
Lo Oljd dz R, &O thdsej ©OLEBORSISI d
dzj-dgsH j dzj 2, ®tedjddsdicse Odedzr 7 dz@ -tcj Odzd L O
sjdeyd?2 d MmMyfsmossdtshilsj?2 ftejHftedwisd2. |
tcjhjddy §smisOsdz dedzs? L OHOY] Gt HZOGO
BdLipgisHjdzd ¢. [MisjtcoOdz HjteO ddeggy OHOYIs
dzEs B e OL 59 Ols j dz! dzgsé s f tesMiste OdzMise O.
sdzs yjorj fifidsgw®:] oL OddBsHj2Msoldw ©tce O da
dZzOv  B-dgEz ' , CSBYjlsjdydd ttweQddL Oydd,

L Oyd?2, sdElssdsedy §toj HfHctd@US dtas | d daW (s te of
fiosmMistcOdzMmiso s, kfteOodzj dedj L dzOdzed W d3d

o jnjded]

djbbjoatsj oLOd®sHj2Mise d] ¢ tcjfHtftey)fishf@n
dmyf sdz' L soOdzdj 5 oW stedz3Oydtsdzde' = d j d dals §
Odz! detsfpls+ 86 o twOL dZdydsr = Mj ClssteOn MW ¢ gdzs
SBtcOL B Odzd]. UvOE 9 AJHJWOd dzsdz LJjOS 5dzj
HittOydde MCOLOds 5 oL By dsMmisd BsLHO
ydd sBtOL o Olsj dz dzs2 ftcsG6eOBRB , Clstst
sMotsj dzgdvw eBEZYOs " ddi3Mv 5B tc O tsal Is jsdf' Octlas Y «
mMtemtse dgj MEBsdzr Cdr e OddL Oyd2, wikh j
sjdzt desfmls! , o bt ydmdzi dJdshlstOdzdz-n, C
Lo Odedj i3 toj MiztemMtse ddzr » e OdzdL Oyfd2 & [

1t OB O o' f tsdzdzj O § s EBEBPENBR HAAR (
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LOydwy Mo dzi Misdz' » tB@ARsdPRJ tdzdz § &4 sz
dmm&JHBsowa’m ddi3d dJdmbsdlkzlso®kd d fte]
W tsted3r Ij'tGJHIIIS GOjJI wWOmMftejHjdzjdedj BBW
Zmls Odats o dzj dzd § q’lstGWHCO toj OdzdL Oydd j 5B O]
dzqd § .-.OtGOQIsJGtg;tﬁ]Izdfafr]thl4d3®]11tsdzJLIZJd3f" COYH

MmOtOCIsj teder B3 yYd telsOBBd Mo tej dzj dede” = M,
st OdzdL Oyd?2 MmMlsOdatseo W ilsmw ;

1 Ctsdzdzj Slsdoder 2 R OwOCIsjtc ddalsj dzdzj ClslzO

fMstczHdzd yj Mlsoaj ofMmjrm LOJds] toj Mtse Odzad

T Wstedsd tets o OddgsjO dr s i, 5 ¢ d B € d - ) stk Olsidz|te ,
sBifmMfjuyudoeoOoshdn BrMmMistesy d 1 W¥WjiClkdoe
fesyd Mmtse ;

T WEdtydsddtesa Odedy Milsjorn Mttt
MOoRssBEZYOs M damw e OdzdL Oyd2, JOH OY k
Ck foojmgude] ofisedd M dL d3j dve " dd3d

1 o OdzdL Oydvw Y tslstejBdesmisji2 d oty eisy dz
dzd d d dedetse Oyd 2.

[dzw + WWjiClsdodats?2 toj OdzdL Oydd W istc@® Mmils
yd?2 btejelzjlsmy ftoddjdzj dedj Mmtso toj dsfmzdz’ ~
dzr 7 s Rsg@Ed d dW B3Oy tts @tk &z dzf = ftotsf
ftoddsd dzj dzdy MBotej d3j dedz" = Rsu BLAOYOjIs [

1 ddelsj ctcOyds tcOL destetsHdz » dMistsydzed € tso
Okzydzr = MitceodMmtse dz0 tsMdztse | tsdzls sdztsc

T ftcd HMls Omedzj jdfdlgtse L dzOdzd?2 o R fBtcdde@z tsf
StfsQHs? Isjrddtedd (¢cL dOddw ¢ O0¢ i

1 S sL dyds Mmjtceadmtse d GBI jClstye L da
B StBfjlsjdyd?2 d ttslstejBdatsflsj 2 -t5B e
MSedr ftetsc tcOd3ds;

1 B3datsc 506 j dzlsdatp tp G dgfsdaisdzd v M j tcadzf s o
dzj Csdodzsets tjh jdzdw tsBteOL 59 Olsj dz' dz' n

KjdzstcOdz! dzf a3 S tsd3f sdzj delstsdz R J1  HdAW- toj C
Bso Odzd 2 Mz dls fMdMmlsj BO thkssdksedd, B
®BsHj2Mise dj ofmjn R AEsE]tEpts ofiXtadzls i ls dzts 2
dets?2 HJWlsj dz datsisqtc] th z@& O P f Gtz oftylef GaRlEdzR
shkstsdsed), (CghstcOv o ¢ dzs YO Is:

1 3 sOsdalstgdz® s sftej HjdzZvs h iz EMmiets?2 Ml

sgstedw n ;

1 cdessdzsg R dzj 5 kZtetsodzv, BEOMHBBOE s o Q
Mibbjoeots] ftejHftdwisdj, SCStbtttsj ttsBj M
CdzOMtso Odgdzetsj] tOLoadldjy oefMmjrmr jeB C B
sjrdERs tdOddL Oydtsdadz 7 fMtekzCskzts;

107



I Sdelstsdzts@ 6OL 59 Olsj dz' dats?2 HjWisj dz datsfyls
Vstediddticseo Oz Y Olspdz! dz' 7 ftesyj Minsds- M k&
fjljdbsdzsmMsdzse ] fE sBE0tcOL tBfls j d dz |

 sdestsdztfdegH Bj sdzs?2 5B dZOMIsd, @y O h
sjdzt dzs?2 d ftetsl jMdsdzOd? dats?2 H fgwlisj dz
sdedz’ | Isjrdesdzsedd) .

MeTaoHTOIOTHA
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OHTOnOrHA
CEeTeBOTO

TIpeTIpHATHT

/

OHTOnOrHA OHTOIOrHA
oGpa3zoBaTeNbHOM TIpeIMeTHOH
JeATeIbHOCTH obmacTi

{dh. wdimj B0 st dsE R0 6k k@ dits dazst .t

114 0ddLOoydwy vyj dzagishlg dis[? gj dsyj dejshy t
oLOddBsHj2MsadY St OdzgdL Oyd2 o sdzls

IlEHj B ftojHMisOoa dzvils! BjlsOtsdzlstsdzsec@+ 3
hj2 Mein'; offhfkfdOr hdr GStlz) O h 2t
desfyls! ; yjdzj2 d odHBe HjWIjdz desmBd Mz
Misedlisj dz dzsfmisd .

JdzZssdzse dw ftej Hftedwisd?2 BsHj dzdolzpismw
¢cdd BJteO dBtsHjdz2 | Cdsddyj MEs2 Hgwlsj d
ff 908N j2 HijWIjd dtsfyls stee OdzdL Oyd 2, W
stee OdzdL Oydbdedztsets i3sH j dzdtetso Odzd W  [du Ote Ofr
tetsCts dL o j Mmisde ftetsj Cist ts dzls ts dzBrdecpise T h e
Project, TOronto Virtual EnterpriseTOVE] , k& dzd Wdgdz d2tc SvoLOd & s 6 ¢
LOydodzdzsc s d3tsH j dzdnifi¢sid@etipgseModelihglisiigyage|
1 JHBMIsOLS sd3 { ts ias fis 1628 & df R gaftRtcEOedeid L jOIs fiy w
SlsteOy jdedj Mo tojisjHdedzi? HndLajistsdy GlsteC
Wistcds HdzOdRd yj MS sets oL O dedgOHnjls2dag(lS odepry  fryists
des?2 HjWIsj dz! detsfyilsd.

]l Mmeotej i3j deder = Efqdztse dw n  dzd eBisHedged oy
LHOddY yYyjfityjsS HBBOO dzj dadets?2 flstsd ditsfyls d
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Y dedetsflsder | BsHjdzd MslstelzH dad y g
Yyd 9Qh €251,4 12,0 1[51] , 9 Ctbtsterdr ¢
dzdzf Ao sy Mbps®h EMlsOdzOe dzd @ O dsMmMw H
s ddzdeso Oydtsdedets?2 dHjd deseoBets
¢
ts

O ® I
s g o
- s =

s vy faddzifftc d Hf ted W Isdw dzgj 5B R tSH d d
R MEdds d SfjwOlsdods d3 ktctso dg¥ ¢
Bjykltss otej B dzd Bls L OtsyHJ d
dujmMéts?2 tjoddLOoydd L OddKO,]|
dstsH j2MisoadY dLBjdvsIls COMS OH

I T
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=80 g oo~
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ST aAxXxoO3PING
roa "
o @0
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O
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gQ-IS-Q-EQ—.

g dz0O MLHOdY d o
ttOLtcOBtslsCd ddedetseo Oy
j tcOydsdedes? dBsHjdzd f to
sBd3j dz L dzOdzd W dsd Mts 4 BJO L C
jOdzdL Oydd ftesHEzCO oL tOMmMsO]

j2Mmlsedw odzgj M dedrm o efdmadsyg|fippisdor. L
tOCIsdyuj MEsets MY tsdzdzj dighs | fdafipls Jsdoty 2
OmMftesMistcOdzj ded 4 o d arROEA] GO usd] = drdEsid
Bl tcdzj MIsOR, MowLOdedzr = M e Hdztsy § dac
dzsfls j 2 (ftesH 2C lsdsmn jddzd  I2@Rdazic ) v ©dzyddz@lz
s Metsdrs MfsMmtsedsMmlswas o ] OdzdL Oyd
j dzyd OdzO reO Rl B @y cdimbdz € Oyj Mlso © d- + W W
7 jfMktetse) d flsttjBdshsvy o dzjH
sor &3 { dzj A3 dels OB Mjlsd o2 yJ dedasls dats
COydw ftjHdsyjddY HoY foltejBdlsjd
JBdetsfls j 2 Cp@RA Owlatf| toB joff jzte) dacflr dzj t
O MBLHOdY vy4j ddtshlsd. vO0Cdd tBWO
hjMmodzw jIs ftedoawL Sk L dOded?2  toj Mizte
yd Mo, O ¢ Ytedy€)sOdg o icd HdzshJ ded v
20 obkpbEr dZOF BB sdzj dzlstso . I Mmtlse jk
f Otclsdzj ter fs BdLdz Mk dO hdkse | W&Gdtscs
sBfdzzy do OdedY d i3j mOdedL dstse kY tcOo dzj ded W
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dzd d dzj MlsOdzH Otclsdzs? MdlszOydd d ftlstejBss
s5BtOLBd, & ©OMhdqeddd sdstsdaseds BWW,
Colstster j dzj dLBjdwsls Mhmisswddj afi-j SIS
dd lwOCltsoallk Ctdyjflo Merlsdj kOSdH
otcj i3 dzd, CBGEHO ftesdmMrasHdIls dL &B3j degj@lzd j fr
dzd, yYbt odgghdedj MmsB Isd¥w MewL Odz M € Oy
1 Oydzr 2 o' otsH, Sttt 2 KBty dts sHpEgsdOls !
¢cdd BWW, LOCdz yojlkmw o sBtMdetso Oded d tof
dr udmdizkz sldsmwishv: Bl jSIs, SHdEj e O
dzt ¢ MbstekzSlskztelz, tfdMmr 908 ks ZOBf- ftod
WstedzOydd, SCStltterj dL dgj deieddg dag e 1] joSsls i sl
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0" fsdzdzj ded ¥ GUjtejHdE? S§jweOoydd, d odz'
ddzduyddezy s. ool JustGe®OE® S, tOMmh d 6 dzdzOw
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hdetsfyls ' frpalzviLdzj 2Q@FPR) H[J Ot OB MsBis sv dz
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1 d8 zjifMsdusd d'2 cwo¥, sfdhre0shd2 sdis

sowLd BIJYHE Ctdyjflodkd Bhlssdtsedyd ME
fwis! 86 HdOGCtORBBORB]. 1 d2OSBAR 4§ M Isg+ dzd y
Hj dz! BOIs j ted Odz! dats ¢ i tadsji Cjfdsd@  dsdg)S sy dsds d
Anelsw B BHdB2 dL dedn yYjtelyy sCOPJIlsmw
Ndlsmw dzj oL By des. t OMMmEsistej dedz” § dzO B
o COuyifmbej fjtem§fjlisde hBsHjdd ftetsyj Mmh
Ofmf jSIsr, Odzd MY Okl et § sdzdkzs d&sH |

gowLd BiyHE SdyjtflsOodkd Sdstsdsedd

[ By dets fH ] dzOIs 9" 9 SH, ylsts Mmewer d o3d N
BsHjdzd BWW tsfdfMmr aOslsfqpw fwis: 8 HdOCG tcOd3
Ud teyd dedj &5 L dzO s, Ylbsts d3tsH jdzt B3Oy decff,O dz
sO¢ ybts o wlhmikzlsMmssadj ~Alsw B' HdB2
dLetslsodls! HJjlOd COYJjlsMmw dzj otsL ditsy dat
B ds ©LOMMABZOIsted 9 Ols 9 COyjfmlsej fjtemt
SlssBtcO)y OjlIs slsujd dz' §j OMYJ Bz BBk PHdzefs
f sdzdzlz 6 BsHJ dz . T HjdddB fmdzj Hizs " dig- § j t
fsd LizjB §j HAY dn §dHeddecodddshnigdy
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fMew L , { soijHH{jORUgiOiEd®> MMmistsw ded 2 T H @ 4 O dzf
CleOBBO §lssCso H O dpdg o Wi lddtgtadsiidsdts, O daztealz f 1
sB " Ydz § Mjlls ds Q#jdisjiedi g dzlz dz' sOls™ fgte O 9 dz
ZOCOj di3" 7 WisttdOd dZ 7 BsHjdj2, Mdtge sdz
6r 2 fMotlse jlsisolzs " OW HJOG te O OO taigrig j sy
Ctolstste’ 2 dMftsdz LEzgtshoz€ O/ d &t &BEGE dzO

u OBldz

stsdpy| tlsGHutsmists) vicOdzmMW s B’ Isd 1 jtemyf j¢
Is iz te i i h
C ook (fited [ I dz]l dzj!
ER { T T ) ) i R dzW¥ ste 3Oy d
STD o f o i i i ptejHjdadw
DFD o) o) { - i i teOdzmW sted3
PetriNet T T o { ) i [ sed¢ O
EventGr i o i i { { U J B StcOdz!

34 BOdzlsdyud Mcd2 0O0dzOdzdL wL ' Ctse d

f dzsesydmdzj dzdzr §| dMmMmdzj Hseo Odzdvy f sE-OL ™ ©
Hjddttse Oz fttsyjMmte daf MY chcsdls st
Escduj MCs2 BEHjdd BWW, ot ktd St- d-°
90dz?2 Ctsdpyj delstedtelzs Is o dzad 30ded j dzO jH§ tetsy,

B3r s d dai BHjdEJkzj B m Ctdyjflstsej,- f ¢
i 4 d& HiWdydlko, dLB" stsydetsmisd, Is dpjOsHldzS L
2ifsCOLr90jls tjLkd OIsT f sHBSB dZ' n d mfm
ZomE sdzr S5 wiL r Q) gdzj s hd2 10% HJWHydlso
Ehd2 ApWIdydlsO or tOLdlsj dz' des?2 M sftsB dzsf
v OB2dz
[ lsdesdlsj dz' dzOW Mlsj §
1 BIsOYd| HiWd dzgj eOL dzd | dLB' Ists\ dg SH dzsL dg
BPMN 1.0 51% 35% 28% 25%
BPML 1.0 29% 65% 28% 3%
EPC 3% 62% 43% 28%
WSCI 1.0 29% 49% 18% 8%
ebXML 1.01 15% 13% 14% 5%
BPEL 1.1 32% 49% 13% 6%

[7 o' MCOLOk] ftojHtdsyjddj, ust ktj
SlssBKOY jdd?2 @ty jMlse® L dOiss WL O da
BWW wodzw jlsfqw dL dzdh dzgj Mistetse d d3, udsts  dz
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btz tBi jCIO d otej d3j dzdz’ §j 7 O te OHSHsytedzCh Is
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tetso Odzedd ftetsyj MMO ddEBOER] M Sisok!, ¢ dils Bd O cUs
cYfsCter 9o OdzOé BlsHjdz d& § fitemMfjSlsder s
fsLodY dzd MLHOI! §odds] d dhyitfr o O

leso jHijdz Mj BOdsduy hfifdz OOz £ s dBEs

B dL dejefy yj ipislouj dz § 0O g BC toded [z tizH f Gels d
ddfzf Lotk jls lsBtOLdls! MieOLEZz ofj
BWW, dets btsdz €5 dr yOfgls: . Clkts tsBid* fijdg” |
dev § Bts2 wsHYwGEYp N tfhted-tsHdlsMY  HAsMISOIs
Bdtcso O ) tco I its dzdfvinj 3OV i3S HBPMAN dzp aztvig @ gt ¢
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L Ojbmw BOCHK?2 fwddydf twcOddL Ooydd
fted Cobtstsd MdMisj B0 Weo dVOHKRYMs y jteddjlsdpQiff
Ld2Odzdw s d thkh jMmMlsedw jls ttOMmftcj Hj dzj dzdat
[ OdzdzO% tcOBBISO ftsfmMowh jdzO tOL teOBdISC
i3 twOLBBtO d §(odd d30dedw dL tsBLOY § dad:
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St dOf sdzdej ded W i tej HAZj sdes?2 Bdalssdase d d
JLO dLtsBteOy j dzad 2 .
gdMmlsj B0 Mddalsj L O dLtsBtOY jdd?2 Mmdzzydls
tOL BfstelOz?y Cstetej CldtesoCd MtekSlskte s§ dHh
fted oo fAj ded d tej H B Isdzlz® f) dsaigisiisca® cOfiz iy davd
dz" 2 wLr ¢ GRASP, ftoj HdZOL dzOyj dedz" 2 H dzw
sdlstsdsedj?2 d MlsOdHOtlsdy &3 Mtej Hilso ORJ
1 Of sdzdgj dzadj Bdlstsdzsedd shkh jMmlse dzv jlsmw
s j M) fdBshi s sdsttejHOCISBEO O .wL ' ¢
[ dzv L CMmf jtod 3QEHAsdRO Min'r B ¢clOdzs ¢ s d3djte! j & :
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Lr¢j ftojHMisOo dzj dedw L dzOdzd 2 . R dzd s B 5 dzj
ZOdzedz' 7 BB MYsEasyffded g Bte@®@O dJL sBteOY j dad
OtcOClsjtedMmMisdS OB o Isjted3sddzOr d o Mmlstclz!
ftodC zOH dzets? Bhstsdsedd.

vOStsy ftejHMIsOodzjdzadj tejLlzdz sOIstse s
ftosmMiE®@Ot sL dzOo Oded v B j C Istsasted s i ts @z 3R
dLsBKOY J§ dzad v, HS ftsdzkzyj ddwy Btdj js-C0O0yd
or 5 dOddi3j deso OdedW 3 ¢ dzOMMtse ttOMY 5L dzO
s MOdzdw dLBBLOYJ dzdv 2O j fls Mise j dadats o

2.1 ijw0Ondyuj M oOw fMdMmlsj GO ©OL B &
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et al ., 2013; Shrivastava et al ts; 20
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Coltets? dMmMftsdz L ¥ smw Ctetsd3d H d M CCtadjdzd dz
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1
<
1

o]

11— =
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¢ tod i3q dzO dels dz" § fnls(DlSdfnlSdqunQdJ B lsits-H ")
hdn dzj fsftej Hinlse j dzdzats fy  dte dsjpdpd@p ds a2 j te3j L b
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1 J Bjdzjj 90ydz d&3d L OH OYOd3qls fiydzv Is @Renils J
HOUd ®BRkyjddY C(SRfsdj dlsse MmMdMmisj &3 d
R JMdd wdv Mdhbjd MsOldnisduj Hdgtss Isd
HteBlkzyj dzdv [ Nai denova, 2009], Istg-Hdzw
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BOteh tclzlstsep Calzé g Is Mdzj Hizb Od g | dedgaisBde,dz’ J 9
[Rotshein, 1997.

z0d ltjHMsOodzj dzdj Ctedlsitedjoea €COC dzj
Edzdo j temOdz! dz = gdetsy j Miseo OF o Qted Odzlstso f
zO@. [ftjHjdzjdedj WEASyd2 ftod dzOHdzj ¥ C
sfdetso j 1 CffigW istedsipldey)d  Ms O Godz B 7 o Gsts d O dzle
hl s B@dz des?2 hCOdzr v. w0OOId [H0OOId, 20(
Z0O8. (Odydtese Odzd§ ofOjtate jOmiglsusjo dzddzCs digjfmpzt
Nifmsedlsjtedjo, Csbtster j wlsejyoOsilsjhfrojfm
ded 2 M j 341 OH zdzd3O dzO

70d. { Odp dtese Odiglls 1§ tiwdf st B ggon MicOo dzgj oz
COC Mmijfjdj? CtdyjdesteOyd?2 Mmtstslse jlsflse zt
stedlsjdeld@dstsy dzts ftej HiisOodls! o oy da
Ccltstets] L OHOMS &0 L diloq S ds edus@ly whlzs 3

s s _
g =) mis)  mis) b 1.2)
! S LI

CHE(s)iMmisi §de {teddzOH dgSy daigify dis St las J deidlst=oy
[ d&zv it HJ djfddizom sz ) dazdylsd, Clsttr j
(1), VWstthdzddtkzs shv &Otedyr §Otkdr & Mt
COyHB®RE C tedjlsij dwdzd usisffls o 5 Cns Is t€tdsTdR  HOBesd,
L O dats iy Is v zChUBMEON tzlz s d L Ols tstets o MM 1 iz ecf tezls
sjdz! dets tSYyd dzdo Of i@ dz UAsP j 8 1€ Qdzf) tasqf - drCE
ydd Mmets2fise Mmdddj Isted ydzatsls 0] fte jisHeddtwtz jddst
o ydmdzvis! Misjfjded fteddOHdzj >y detsiplsd {5
1

m(s) = . 1.3

3) my+ma +. #y 3
1dUuibStj Rty jChiddoedcts | dzj 5B A SHUBE  H C
hjets 20ktdOdzsO RBOLh tklsO, ftejHjdvjlsfw
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(1.4)
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:fl szg”J](Sl) "é I nllinm }gsz) & I m;]m I@%) i
7 1 ' 2 %
i

(O

GH wW,W,.W,T S W¥Wdydjdasr skdtsid Bfd @y o
G, Ooreen G- [ 2% S ted HJ dzj ded VW =054 MW ddzgi] § eZs ts 10
B MY stedBdese Ols! [ 1 v gol @yfdz® nflzOuid Is jitgd J
mMddsdsj sted ydesmisd o IstcOdzL isd o dztiflsd o tsfiytf t

l dltsegj dOddzzyh dds 9 Oted Odzlstsdz BwBOwh oz ls
MudlkOol! Ikls, Ik (St dOdetsd: " Ow fls ]

mp(s) =max @(s)- (1.5)
i=1,2,..n

l COyjMmlseaj ftoddjtc® or BtstcO® o OBY D dalizO
sfdtsej ftodo jH,j dzdzsets Oz stedls BO tc®f B
dz 7 BOteh tolzlsssé,sp. dpezy (syjdSd 1 WW¥HSkdo
fd L kj &BMw Mmdzj HEzEd) iR Hdpdiis j e@h j3g ¢ O §
HOdzdzr = 1 5 i Qe tislicleidOy d s dzdzOvY B j L 51 Ofdes iyl
Qi dzj oG 51 W W JdyilsdfHdgfifiss Mis ' te@ ints is'd d3is fdzts o ;

[ sdesdlsj dz@ dazs o Oy desfls! Ctodlsjted.jo ftc

v OBldz.
o o7 gs Oa ds
o 1,00 0,20 3,00 0,33 0,20
(o) 5,00 1,00 5,00 3,00 5,00
Os 0,33 0,20 1,00 0,33 0,33
Ua 3,00 0,33 3,00 1,00 3,00
Os 5,00 0,20 3,00 0,33 1,00

t Odze d € towf Is 9,58vd 03,27;w3 = 0,37;w; = 1,55;ws =  1Q- U
Cddz sSBtOL s5d3, d2OdBBdzjgi. 90 dz' 2 Ctdlsj ted:
CCMifjtelsdy § MeOo dajiskzd s G@EEEHEEB dH J

[l ftcdojHjdB o IsOBdz. 2

U OBAIZ
(o] S S S S S
St 1,00 0,33 0,33 0,33 5,00
S 3,00 1,00 3,00 5,00 5,00
Sz 3,00 0,33 1,00 3,00 5,00
Sy 0,33 0,20 0,33 1,00 3,00
S5 0,20 0,20 0,20 0,33 1,00
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U OB3z

o} St S Sz &4 S5
St 1,00 5,00 5,00 3,00 3,00
S 0,20 1,00 0,33 0,20 0,20
Sz 0,20 3,00 1,00 0,20 0,20
S 0,33 5,00 5,00 1,00 0,33
S5 0,33 5,00 5,00 3,00 1,00
U OB4dz
Os St S S 4 S5
st 1,00 5,00 3,00 5,00 5,00
S 0,20 1,00 0,20 3,00 0,33
S3 0,33 5,00 1,00 5,00 3,00
N 0,20 0,33 0,20 1,00 0,33
S5 0,20 3,00 0,33 3,00 1,00
v OBSUz
Os St S Ss N S5
St 1,00 3,00 5,00 3,00 0,33
S 0,33 1,00 3,00 0,33 0,20
Ss 0,20 0,33 1,00 0,33 0,20
S 0,33 3,00 3,00 1,00 0,20
Ss 3,00 5,00 5,00 5,00 1,00
U OB6Az
Os St S S N S
St 1,00 3,00 3,00 5,00 5,00
S 0,33 1,00 0,33 5,00 3,00
Sz 0,33 3,00 1,00 5,00 5,00
S 0,20 0,20 0,20 1,0 0,33
S5 0,20 0,33 0,20 3,00 1,00

lted tjOdzdL Oydd toOmMmislst] kdsects Odkets
CoOdzdW dydtetseo Odedz” &3 + S MY J tclsOdz dzd dzc o d Mls
9o 0tcdOdgssea © odHj §Otde » MtcOodzj dzd?2. |
e zOMtse Ocdzdz’ = Otedz’ 7 MtcOo dzj dzd Wj Ahzd w6 O ff
LOHOYd dzj ujbbStsets dhkzsesStedlsgz@E Otz Hasg ts
bouzi btejBlkjls or fsdzdzj dzedWw IbtekHBj BFE-dm o
LOdgdz" = M dzORtsyHjdzdj &3 MsBMmise j dedese s 9 j ¢
t OMutse OLr 908 ls, vyt ftoj HEBugs 5 dzO bzt :
10 tddfsS OLipPdslsdatsh jdzdw Mlsjfjdaj 2 ftojHtts
ftedo jHjdzdzse s Jtoddi3itc®. 1 OBIIdd, uUbs J
odzwe s dmf tsdz' L s9 Ols!  d3dzs ¢ U s jsdsizizts " s G
By des M sdz' L so Ols! HdzY B OdzOdzMd teds.o O dzd v
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CreneHb NPHHAANEKHOCTH, [
o
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[ dBr OCEOBEO Od IsjtedzOlsdo O t

l wWwWH] MdizzyOje o &Otwhtokzlsder = IsOB dzd yo
sB thdtodtsdz BOth tekzlsjy d B BGHdsd3 d dzqd
fsLosdwjls ftser mMdls! dzOH j X detsfyls ted h J dzd
B3d 6, odweddBdC Isdo dzsets Cdet dzd $ s O.

1 0% dzv ud dad

vO0Cdds BBEKLOL 53, ftod HdzsY J dedzOW BjdlssH d &
ZOvw dz0 tfdse | Isjitstedd dzi yilsSdr didsy J Ml
wWh o daj sftcj Hj dzj dedetsfylsd d dzj f sdzdzslst  dfn
OCIsdo dzse 5 K tsdzl 2@ &2tg®d3 § SH R SHJ W tsto d3d te
Blzjls YjbSdr HOdduu ty Qi@Eadjtc Zilso0si? fiplso 5 ¢
Bjdzedzts OCIlzOdz des ffted o MsS 52 s Pz dzis
3d MsLHOs sy d EZddylsty 08 sy HEsMOtsY
toj dedzr "zGHIgdhdsder = otsLHj2Mlsadwrn dzO € O0dzOdz

s dMsS ddlsj cOk®'

[ 0 &zOdef w2016 ¢ dzOdz' jo ¢. )., sOh jdglts 4.¢. rd
Milsj?2 Mewrd dz© BOLJ BJIiMfddslsd = dhkOlsjc
Md2mMets2 11 s icliptefusdgddyei10e .1 1 b s

[ ¢ dzOdef jHR@LDD] ¢ dzOdz' j o ¢ . 1. 1 BI2 1. A, sWOh | dzC
dzdw WdLrdudme&dms d ddZwtstGd30udtsdzdsz sOL telz
Bddz delz¥ Mmjlsy MmewrLd. [ Ols HC dzi | bt dgj s
Tluvy A 11w ,2016 ¢ é

[ 6 ZOdH J92016] ¢ GzOdz' | o WO HOM' j1ods
JdzsesCtedlsj tod Odz' tzzB O9 o B W

N, 8O dg
e w L d da

s
&—
63_
11
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dzj sOIsj dz' dzr a O DI Oliciofirfs sddfififg X sco o d Odsits kds -
tetsdzj w1 A | w2016.

[ Bdzlz B2D1H],| sz B | & . dlsOlsdyd M¢ oOw BOteh ckzlsdL O
MtezC bkztedz’ » M j ddzsMisj?2 o dwseddz go8 7 H,
WittOls Hdfm. CodAr J dJeRdifdsiZd - €20 Lo083d to

[0 W OdzOTR0IF D ¥ OdzO M+ jy O teflztfdes o, s ON j[dzRtsc ¢S dais
Odz' dzr 2 o' BBSte BOwLh kSO o Isffozj stz ded EPH
tcOH d 530181 4.

[[ Otclsr dzso Pf ORIOOEs d POMW . Bts 1 OwloEafsdz dij. ded. j
BescsCtcdlsj ted Odz! des?2 B@EOwh ezlsdL Oydd w-dzv
s Ofmdzsmisd ¢ st 1/¥/ls jlcels BRdzjfipi' Is jRdzW St d3OIsd L Oy
20084. -~

[ sz ¢ O2808]d sdzz ¢ Otetso . O5. ¢dzOdzdL + ¥ WdSLIsdoaoc
LOydd M fesdkshi s dJRdsOydoddsects &sH-j dzdtets
Isj ~dzs. € s5daV. gltetgd:djatsdjztsc:ls{;q" dadj Sdzf ¢ dfs disiilz dzd ¢ O~
QtsdeJtstzﬂdsG)lthdan, 200

[RoOdzso RO OB ] 1. 1. 1tsdd34 dzj dzedy Of §f OOl O de
sdL Oydd o ijnljtslsaISHdzf A wydidfmlsra Mmikwan |/

[6O2H,u@DPA 2] . ¢. [ H ] didfcddizi ddgilelasl v dzj yfdls ¢ 2
sdoedz ~ BJMftetseosHdzr » Mdifipsisds@®s | 2PIR.] H Ouyd H

[Natsheh 2006]NatshehE., KhatunS,, JantanA.B. Adaptive FuzzyRouteLifetime for
WirelessAd-hoc Networks// The International Arab Journal ériformation Ted-
nologies 2006 Vol 3. No 4.

[Dutta, 2012] Dutta A.K, Sait A.R. An application of intuitionistic Fuzzy in routing
Networks// IJUACSA 2012 Vol. 3. No 6.

[ 1 J dzdzd3O g, j dAAEPERH (. tefd.dzv s § tj " jded?2 o t6iOmY oz
§ f dlove.

[Rotshtein, 1997 Rotshtein A.P. Modification of Saaty Method for the Construction of
Fuzzy Set Member ship functions [/ Proc.
Applicationso, Zi chron, |l sraei, 1997.

[¢ O0,RG15]e OOl tc d dewtdsjdnij dzdb2f O o d M d dfts g s OHHa vaL v A
¢ dzO dzd Is d fio i B4G. o . Hf o] (1 ¢ 2015.
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1 RAGs EtcyOls tfaidipis@fIs f s < 0 O

| w©O0Bslk] ©OMM&Otds OjkMmw (e dj GO o
tsBslkse o kmdsedwh dMisd Lse GddY d&st O
fisd B' Mtscts ( COLOdSJdLss Oddzes jots
Hjdw jlsfw &0 shdssj om0 rddL 9§EHOE 2
MesmjHj2, Cobse'?2 (djjl HOdd 2 kL jd

fesotsHdl! tjCsdidekbtoyds Y fid §slsj

sdzt Y or Jj:Mmis@tsef@ J MEd2 tos?2, 9" Bistc dzd H j to(
90V tod&zfBBIsj n

I'edHjddj
I dzOflstsw hfijih jodsjediy s fodigatzpi v thas@ ded &f; L Ol
hdrn osftesmr Ctddzj CIsd o dztsd O =g RIS Eflsh] Ajded S
wodzw j IOROYO orBttO ddHjttO o Ekmdtsdwa,
COdzt dgOwW fMmeowrL ! &IiyHE yYdzj &2OBI ¢ sdzdzi € Is d
dzOw ftetsyjHEZt.O (e schGsiQdA] @S offdsdods tsH dzes L o
1 0fteddzd 6, 1 Ists ciisthuz BdzBEYSH Sde, 2 5 QdzO dzs G
ted2MC 2 WNPBlsj B2
] Oy dzs s H O dzdzts 2 LOHOYd tBEMdzOs dzd o O
fsLoBdzY jIs iwalecfa dzs Ctsdzlstetsdzd tetg ROIs
stesdgy Istsgts, 9 IsOCdr MmMdMmlsj BOR ftesh j
tsOfnl]’tr;JHszszq’W WikdC ydts dz(DdzJ dz" = BBY L Odzdzt

]

GHJ dthSB:tSHq’dgo rfns¢ CotsteHddzOydw f
CSEHO Ctdzdzj CIsde Bt Istsa QlA(C Iz j Asdzdi§ Oy L
94 HSEB2 o MsdesMmisd, gqdzd © L OHOYORs M W
Codzdzj SIsdo ©, dzj sBrtsHdBs yYlstses' ddj azifw

1{OBtskO orf fddj &z0 f§tod YOMisdyuds?2 W d dzOda
- 1611-:00018)d t AAR ( § BLDTISO 00 15 §-ROW44I2E ~ 16
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JHBEOSCts o EMmMazsedwan d
e, Ykt bofsdscdb. k BRREEE s i3E Z0ls O
o bt udfmdzi d ddhHjt, d ftedhtsjHddvis’ i
stcdo d Odz dzts 2 .

| 8COdz dzf 2 ~OwLOCIsjtc oL OdBsH] 2 Mish-dgw w
i3, C(chottters, HEROCEK, djotLBsyds dL B,
(f8®BOHMBisdzd) tetsd. [sONtdfdtiy],tc, & Bo] GtefChpirisdisijH
oL @3y desMis ftoeddzj dagj dedwVv 3sH jdzj 2 MtsydC
tesBtstslsjrnddSj UYIglOEBERE P Blasd j udgdsy HEZ
Hisdzy dets s Is! dztsS Ozt dz" 2 R OteOC s te

1 sHB d2" J L OHEQGUJO s AsCievd eodbis s[@@nigisidtal.l P
2003} [Zhouetal., 2007]dots B d&zOMisd B j Mif totso sH dHeB- fj dz
denetal., 2006] [Vural etal., 2014].{ H dz@® © dzdiff - Is dzBGfjo w L d
dzts ndrtlsS O dzf @zic @.9 lgjdtc 1 Qstisct®, © o Y! dHJ s-5 C ¢
stse , oL 3y dets BtseB d dz' dzr A, sts ofMlsOj s
1 Of ted d3jdzg MG dz® yj dets, yYbsts tetsptsls disy § Is
dazj CIsdoe O, sjd&3 MOd3r d3 ttOL stco O Mo w1 B
¢ 0L Oy Mw d {98 = det® dagyg HsdsdAs dylzindeizOy O § ¢ S dal
ckzeOydw Mmjlkd. lted {Ilstsds Hdzvw EkMCttej ddw
Hsdzy dzg0 d i3 Is!  dzts Sdf) dz'lsde’j B O C@usOC I jjtie j Mis o ts

1 [Nettletonetal., 2001jtc O 3O Istc d o QfjjldcdvH ALu@H QR El ts to
9 WiidzsteOdzdL s9 Odedz’ - 1 peefimigdz -~ ff fpdleyydf g
JdW stcdkOydd o Mmjlswrn M dzj dLo j MsdesB- Iststf !
COdz! des?2 MfowypL ! s COC JjHddeMIlse j dgder &3 d3J =
cOBtslSO dzf L OLttOcdoOjls ftetsyj fMffis HayjHSE tc O
90jIs, ybkts MdMmlsj O HBdy dzO B Is! H{y,j dzls
9 08 Isfw MdzEyo] ftlsjted Ocjdstse dqL Mmilsd.

[ j2Mlsadlsjdz! dets, o tsfftcjHjdzj dadz" = Jjz-fdztso
a3 sBEZOHOE s tWHBS®R ftoj ddkzh jMlse 5 Mt
SH&ZOC Y W Hidvdadzetsets OdzOdzdL O d dz steds®Oyd d,
9 0Ils! 9o tHdddE d&j Misj , ! by ji.ls sdg pjrdEsHed dgizjdz
L Ote Qfdejojj ,fislOL datfOO Cdz0 y O dzis fiigds@eElEsts | dzlic O o alzs f 1 O
dzrddz@®B N gddzsMse Oded d H sdzy j dz OdtzB 1o lgz&sD s t5 iy W
yd M Codit dezteOydj?2 MmdMmisj &3 .

l dzj Cslsster 7 tOBISOR i dMOody ¢ wjdzdzj € Is
tc Od3qd , dz0 P & ¢ [iggard et &, 2006] sfhpowh j dzO d fipfydzj ¢
tcOBtslsr Btdz "tsets Czdzj SIsdo © BtsB d tiz- dzr -
hdr OBl fthjHddpdlsr o tHddlz Fjils: [tHsdpE,
Codzdzj SIsde HJjdzdksfmwy dO Ho O L O thBBISE
tcsB SislsbtsosHdIsjdzj 2 d B dz' hMaB sQE&J-y jf fids:

M sdz L se Odegd W Ists¢
BW
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czCsotsHdlsjdzd LOHOs IsMY HEs dOYOdZO ttOB T
fosxdpidzs d S tdhstekz$ ydtddzs.

1 tc O gOwustyreBell, 2010]sf MO dz0 MdMmisj BO s tej H,
fsdi3sh + 8 y@bshdpdttse s oL OddBsHj2Mlsady d
(v ) dzsg jC tcjH jewlg® Istdasjclsls dietomn] i) ks is
Misi BO v Gt H]Hizkodzodygs sz d&tse jWe f o j
HOdzi J tBBils' B d3j dzd,afGntflasigtd L Hete Iz ds i) -1s Hzis B
ytse d btls, k£ ¢t Btsd hd2 St WWdyd,j dak

1 sy O0Odzz?2, dOdetsdzj § d dzls |[Kaipiopvetal 2065D B SIS 5
st d sy GdzeBistdc® dzdH jteO® o MistcfSlslzts
B &6 ftesyjHEzter ¢ tdsihse OddO YO@E] dz
2 cBazsdgliz j s L Otijeg ) 2Oj BOIs & CCH
lted 1 Issd3, 9o LOadMmdBshmizgmizkls o
. Odfjsddly defftlsy j dne s Rdzj ded § d dgtetscets
O, uybst ¢ s&tssfhzpsmisw d3 HOdzdzs?2 Mmd
WOogClk, vyt o dzj?2 eoMmj OcJ dzlsT tcOo dats
Ctolstster d3 d3tsy dets B " ddzfsH jBte © . j N1 jO dadzp@ivj dixffristd
j Cslsster n SdW JekztcOydwrn tosw &y jls fte
qdzscHO d BJMSEBdzj ydets?2 ftetsyj Hztej ¢ tsdzt
JHdZOSCts HdZzY tWHO LOHOY, d&Ofteddj tc, H&
9" BStO dzdH jteO d dzsC Odz'lsdadd . 7 Gtac@Cddg-j tds tsac
FHddBs ¢ OttOdlsdtetso Ols!  Ists, yYbts dzdHjt o
Mz yoO,j Jet 9" aHO dL MmMlstesw BEZHjIs o' Bt

1.1 sMsOdetsoa €O L OH Oyd

t OfMidstsiste o adiz " Lj Gils®hElx j dzlsts o , sSKnNUADA2Q diAttatz ¢
MewiLd, Ctlstster j td Mifsdd dz’ gy ot d@ dSdgB-+H j 2 fi)
ud dd¥ stedsOydd. s O0OdzOdzr WwWodzv Isfpw dzgj MlscC
ydmdzj d bts, ybts o dz# B2 dBsdj dzls o tcj d3j «
By jls Brils! wOLBSto OdZzO. ¢6j dzs™ MO |
wi! Httk¢ mMiskzekzv. Hoeosfsh QdOd distse d
Bt Odzd J H J defipls6) jtaigdistctesdiasj ta, OH Oyd OcGctj €0y
or wOBBIsCd HOM dg2hjeét fdzOdzO Hj2AMIse d2
Hisdzy dets fsSHHjtYy do Ols! mMw, sfdqeoOowm! dis dz
BY OC ] delsdesets oL OddissH j2Mlsa dw. HOkBRO ot
COtcOdElsJtetso Ols jots fswodzjdedjy d or f tsdzdg

2pdzctstecdlsdz 9" BBtO dzdH J 6O

SOYHTM2 kL Jjd L O+ NP, uxy | [dehjjug€ Dd dzr 2
08 PG, casj Hiskste' 2 o dzOYOdzZjPitcOo j
Odz, S tlbafieiT sd@aj fglsdaz dzisnPHj 2.

FFaad@FoNT
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og=rnIIINnIa
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sste d ©jff dotOsls tetsdz o o' Bfstej WzdHJ to
JIs, COCdd3 BBtOLBA dzi sBRBHJBOW dda¥ tsted:
Hickedr ELdtses. AO0OCLduimMSd HOddks,] L dOy,
HOdzedz" 2 kL jdz dzORsHdIfMY s dzdHjtcO.

HOB Odctstdlsds o' Bste® ddHj O By ds k&
0" wWodzj dzad j oC Q@zlH dlrd@igitciseo s, o' B Bste jS-OdzH (
M d YtsHlso jteyHjdzed] dzdH j teMmise O.

21l rwodzjdzdj COdzHdHOIstso

ltesYyj HEteO or Wwodzj dadv € Odzts tf f B gts alfD-te® dz d
dbsfmw M btes, yYbts krd', bk C(sltsterjr J Ml
ted2dz" | bLQ@zzd,| SC QdzOdrr Mewird daj MmtsjHdO
Hezedn kL dsse, (i &Osls MmMstsep fddj MEh]
dei wodzwjlsfpw HitedWjited2de d@3 kL dzsdzs, bt
Meseh jddj. ¢dzOdzdL dzj sBrtHdMB Hdzv ISBGETs
PLijdz fcdBOQoadzvjls ojif HitkzEeBGEs IZLdzO Ho O
s jddj, Mudsosls Mmjiswv f§jttdWjtd?2d d
fMetsdds MtshmjHwd. 1 Mekzyoj JMhdd ofR- hsh
dzZr 3, HOdzdzr 2 kL jdz " HoadceOjdtsMmotss € Odzt

dbzetstedlsds 1. 1 wodzj dag

T L JNoizE sdzd yj Mlso s MEfRI BP Q M d3Ce® «
MsMmj HY 2 iRz H fhhdZzBWESH | ). Mehj
d M BE> Ny d2df T jtodW jtod2le5 2 EBL j az

yd Gsde=1H th [P OF
i j tr;_l:f;_&dzr L j &
1 HEZ d
gfmMyudlsojsmw ¢ jtedWjted? dg
ifmard M j dzj o j tefsH Oo OdztsH
9

¢y

8 fj

iMmded dzj §WiEjHOD
¢TSS OdzH dH OIs.

oM

22l rBste CORHAHOLO f) dzOdetd hdd o) Mt
S0OC Istsdz fflesO dewojdish € OdzH dH Ol s d3 dz®  dzd +
Lissds Motsdds BEHE WY B3 Hdedze Msmi H MO dad
stsd, It td MydKeds Jadk) s sRfdz0j s j
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dzgj dBjdevw Mmoets?2 MmMtseMise jdade 2 o jfMm, & dLd
A= Pyt 1, P L d2Oyj dedd (T lsj dzydOdzO kL daG, €t
dzj dzdd dzdH jtcO. By G OEARER MR OO | sdz2Of j to] |
yds t ddHjt] ofmjd Metdd Mishj HWdH- Ctfs
dzzs  dd2 steBOYdEs § jtej H O],k L lskztsj .- ity jeimtzf
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Bsy desMmis g 2 .

lEHj &3 MydlsOls: , ybt Hj Olepuddd i  ts st f)
SBtcOL zj 1ObjfcH@,PBMHRE 'Q{OO0bjec) Y (Q.1 Q, OObjec).

1 OteWwHE f HjCOtobso' &3 ftesdL o jHjdadj dz
B j HJ djciRd :

1 sz O j B3 IsOC Y, Ylsts oo9jHY d Mfjydod
(ad3jMmlsj M MefllsMmisolke" j2 OFCMNAT KB dfs?2
HJCOIsdzr 2 Mddetsdz ¢l e, tOMMBOItcdo OJ d3r 2
s O¢ @Gudet|[, 2009], ot dLBjYOddj ftetsB
Yydlsols! COoystgssEz®, Stk kmMssets, Mizh,
Hdz Isj tod3.

] shistofQBEZHJj B3 BB SL dzZ@YOL‘dzj i3 i tsDl off 518 IS
Mtstels § Otetsdisp? s d § cEvepjOtiF Eagritl Objectd Mtstcls
My dmMS O IsEwéhtEBjListE Bebof EventObj

1 sH] [BkHJjd3 f tsded i3OIs! Wt ls tsB sy PlaPmMOG Is
f) ¢ ¢ ts disfotasj?rem s o dzg ezistin s dgEfdishs L zOY O Is,
L dzj dpjatdstsH dIs olisthtfed P &S dzOc O smw ybkbts mt
Mo OHOjIs M Mtlstsdy  dzj d3j dzlss o fr]tjq’fnCC
(x:Qy) " (xflist) sgist: ListofQ)Y (Q,0Q) . ] LIssdyz dwrHtelzg
CEHO dL CBdzlsj CMsO winj dz Mstels 4 ©4 d3d dz
L Odzed W . 1 Of ted d3j te, f2Mmis SGrantw o dzj d
eda: Event o: Object s: Sif) d ¢ ts &P O dals ®cdgy Grf ItEven)
Granteda, 0, S) B Iz H f df O Isf(Grantedd, o, ).

t OfmMmdsslsted &3 Mj Cyde Bl wodzj dzdw ff tod d3j d

|
ts

Slsdzsmdlilsj dz! dzes Mtelstse f j tof d3d dedz” - .
Granteds:Sit, a: Evento: Objec) 7 f te J H fsCf@dg ,H J dzv 8 h 2 H S
Bsmis: Hj Eiplsasgtlemdsigdls dlsk Oyd d
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Occurgs: Sit, e Evento: Objec) 1 f tcj Hd € Ols s toj HLj-dzw 8 h
dzd € dzts o j dzd wo Mt dzlls J ¥ Mmdsoj frisoBls & Eysdad

Enableds:Sit, v: Var,0: Objec) 1 f tcj Hd ¢ Ols, s toj H[j-dzw & b
BBsMmis ! d MY e CLdsot0aif® i@ sH O dzj CSlststes Gt
Hdzv b HIEBEOYdd

Resul (s:Sit, a: Evert, 0: Object t:Sif)i f te j Hd € Ols, EMmils ©dzO o dzd
mMdlsEzotyds dzv j Isfmw tjLEzdz IsOItsd3 f ted dsf dzj dac
sdw/ Hj2Mmlsadw a o0 CHaEMNIHsdoOpls] pEO B
dzj ded v  Ctsdzyd fydd ojlsevwh jcetsMmw vt dgisdd
sdw/ Hj&MmMlse dw

Resultl(s:Sit, leo: EvenObijList, t:Si) T fd sz Owyg dzw j smw  t6j L Eza
fted &3j defndpdsz OY dnd d MS OsHYtsjed s d §

Occursl(s:Sit, leo: EventObjLisf i f 6 j Hd € Ols, Zmls OdzOe dzd o
MdlsEz@ytdded ¢ O Is Mmise leal wE t§dzls Jme figldniC =z ¢ OL C
B3d o Oty BBI jSClso

OccursMaxl(s:Sit leo: EventObjList i ftjHdS Ols, O dz0 dzt
Occursl{ ) , Hdstf tsfozdzd Iskj figlelztste iy o5, ylsts ddzn = M.
sdzj otLAEJECOJIs

Grantedl(s:Sit, leo: EventObjLst) 1 f 6 j Hd ¢ Ols, Zmls OdzO e dzd o
Mdsz@ydd zMisddi3’r  H 2 Mieod v wdals jiffiglsnc Oz ¢ ©
dzddsd o Ot Bl jCIstse

Resultl*(s:Sit, leo: EvenObijList, t.Si) T ftej Hd ¢ Ols, ZMmlsOdzO 9
Yl ts fMmdiyvmaaydivsmw tjL kzdz? sOlstsdz fntefOpighlsts o O
e r-EljjSls f§mdy §toddjdyddy e djlscAsO y
leoiw o dzv § Isfpw O dzO dResaltodiI¢Eartidz2002].d

Holdg(s: Sit, 0: Object rf: RelFluenji f tcj Hd ¢ Ols ¢ so tgw-h d 2,
ft;]&‘_d?d; Sgﬂﬁttﬁlﬂfﬁzlddsff&@lﬁu ded § ¢ dMls dsipO e todzlshy 1
BI §

Changesés: Sit, e Eventf o: Object f: Fluen) i f s j HJ ¢ Ols ctso oW !
ftse " dod jidls &dudddj s OOl g€ Mesj B j ClIsC

Apply(s: Sit, v: Var, o Object):SitT W & dz€ yd w , L dz2Oyd dedj o3 ¢
dlsfw tjLlzdz IsOIs { ted d3 jvdsjlsddes' dds@ tdaf @algls @s B d
dlskzeydd

Valugs: Sit, 0: Object ff: FuncFluenj:Any 1 W &z dzC ydq w , L d=OyJ dzd
es?2 WwWodzw jlsmw L dzOyJ dedffo § figqd Ia Bz 15 Gaip dzlis ] WOfipl
sBl jo£ IsO

Posgx:SitGVar):Possibility 7 % &z dz¢ yd w LdzOyj ded j d@3 €$ 51is
syjdzC 0 oL didsy detsfisd, fted d3sj ded 30 ¢ O ¢
Hiy2Mmlseadw.

Activ:Van i ¥ 2 dzgS ydw, L dOyjdedj s S slststes?2 W
C Ctlstets dzlzo Astdscpi@sdys] Is fiyw
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[ d&zv C Oy HBGEB odzgjh dzj e6s MsBrIsdw (-4 2Mls
®Bsflsd Hj2Mmsedw o MdblzOoydd, tSfamgdH)j da s F
Ctosdelsj € Misj B JH js0OMmld soffdrts 6 @adHs e 5 ' o dzlz Is tc
sdw L OHOY IsMw OCMdsBROo o tyd deif Odeif of | dzdsf tcf
LdzZOyd dzd 4 @ctuggH)d CoOISCOsdzlsj S Misy dzj S shstsetse s
o 0tkdOdzls® dMmMrtsHO MtsBriIsdw/ Hj2Mlsody- L OH
OdzZs® ©® MdklkzOydd (dmasHw dL o] HY ts5dzts>
ftod d3j dzd dBsfls d teqjjudjfpives PrOW, LSO WENalddd ) &) H
Ctosdzlsj €Mlsy BBI j SISO fteddztsy j dedw MmsBT Isdw/

1 Off ted 3 te, Hdzv  fyj dzOtedw HEz{i dzd d3tsy dats
fMistej dz¢ O ( Qlizgtel@bjéris tcls O 2 Shisod( dipds: tc | sE2p(s®© )
GOl ) .

[ dzv HJ 3hipdietsdfipts L OH Ols! OCMdd@ikz f ted d3d dzd

(" man: Shootér Holds s,man,loade® Hdlds s,méavenl -

- Granted s shogt man
G Hlgadedd alivel dzse d yj MSdd § OtcOd3j Ister sB 5L dzO
Sts, ybt tkzyd] LOtwyjdts, 0O Mbstej dzsC ¢

Chtsdzz 34 Hj2AMbady dz2OL dzOydd3s 2 dzOB KO

-Hdzv Mz yoOvw, ¢ m=izjH Qe Okigldsy, dgwbudded ,0- o
tc d Odzals OB teasgdEsmisy , tOdzj dzd j ndfnswokndly dzd ¢ ©
Eed2Mmlse 5 {nemikid)o dzd ¢ O (

-Hdzv Mdzz yOw , € 56 H (Holfigls, mgndewunded| 2 &0 tzg &
sOd3d BEHEI: tc O day wedind$ |, @ bnisc asdzd 1 O Is(d o
(w_kill) s Ov Odzdfiji L Ficd j dzsOydd o Mduwh Iz
f Is d hie_ki(l) , f tasdg®a  (

[ dzv C Oy HBEts IsOC 5shotlAfCifhLty HOOD jHIsjfPwindsse d¢j O 1
Mlsedw, ¢ C(oltstetdkz tlsdsmdlsmw dMmrtsH. 7 (

Act(bird_kill ) = shoot
JfteiHldzddd Hsf EMisd@ZsMmis! ©LOMMBEIstej dzdz
(" man: Shootér x Holds s,man,wounded

- Enabled s norm_miss ma@ Enabled s norm_wounas)ni
ZEnabled s norm_kill man
(" man: Shooter Holds s,man,wounded
- Enabled s w_miss md@ Enabled s w_woynds )n@&n
@Enabled s w_kill may@d Enabldd, s bird_Kkill man

[dzv COYHBEB 90KLdOdISO dMratsHO CA}HBGTE
MO 1HWHAM[ESOIO®H O h OW  dgso ™ jJ L dzOyg dzd v
o Ctdelsj €MMlsy B jJ S Msed dgjdzj dzedpvS M Js23h) Is
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H 5 90ttdOdklkO dMasHO M fodiksh!: s ©CMHdBG
ig] HfMls o ts d3Podglz)dzS NWd Y ted d3d to, Hdzv dzOBBStEO ¢
dzj t©Odzj dz, dyElzjdetiz s 1N HOlO'sL d3tsy detsMisd o Oted
Posg norm_woundis= 0.3; Poés norm_kiH 0.2; Pdss normsmnais0.5
ltedojHY i3 ftoddsd o6 OF Md s dpgorm wdulidg € Is© H dzw
Vman: Shooter. ;s= Apply, s norm_wounds han

— —Holds(g, man loadepln Holds,s Enefny man wound
G HEnemy) T W 2 dzC ydw, LdOyidedj 3 S clststets?2 W o dz
t OmMmdssisted d3 { toj HideQcHAgay daBodf@adtslis = OC fd
sdzj HEs h dj 0¢ mMd sd3r ZMlsOdzOo dzd o P ls ts
Lzd 500 fted i dzj dzdss | g ls f) uQ te jnits B 1 lisdngoiz]
ftod 3 dzgj ded §j O] Htse ™ Isd
Resultl{ ], k
Result s e p pA ResulfL,p,thrA  Granted&[(, 9p Jt—  Res@tl(e,0)]|tl],1)
Result s e p pA ResulfL,p,thrA  Occursg[(, 8 p ]t~  ResiltiEso) |t ],r).
1tod HOEdRZOHT 9 Oj Isfqw  Istcj B & Ol g ) Wsi+ dzif to
Mo ks ls dzdets HBfEMIsdHR 4 Hj2Mmiseadw, dzdst
{fdhjd3 Efdtse dv d s Quizodt fi) Schtefiliyj H d ¢ Ols ts
GrantedLs, leo— V(a0) (go)k leo— Grante¢s, a d
OccursLs, leo— V(e,0) (e,0f leo— Occurqs,e 9 .

1 8COoyjd3 bifjt! wWOMYtetsMmisteOdapard () ddisd
Grantedl{ )Endbled ) ftod toj Sktemdo desd3s d MY tsdzdzj dac
GrantedLs,[(a 9| t A Result s,a,0 p~ GrantedL, p {l
OccursLs,[(e 9| th A Result s,e,0 p~ OccursL, p {l
Enableds,v,o A e= Acf ¥y AGrantedLs,[(g 9|t A (e g€ tIA
AResults, a, g, p — Enabled pv o,
Enabled sy on e= Act(\) AOccusL €[(a,g)[tl] D (& o< tID
AResult € a9, p )» Enabled @v,0 )
o WHidds z Gdjd § v dzOrfal] HsdiyokAed yd d § tod o5 dzj dad
Enabled sy oA & A¢t)v— Result sa,o, Apply,0 .

l Mmizzyoj, CSEHO Hj2Mmlsadj ddddd dadO tedgjo
oBLddCOjls MsBriIsdi), dd dzf §stesyHOE IS
—Granted s a ov —3v a Adt A Enabled, s v o~ Resulf s a ¢s),

—-Occurs se, oV —3v  e= Adt\VA Erded sv o — Resulf s as)

Eozcwquly@) f e HAAO)ls by ¥ Wak&(yd.j 26 OCH 4 Hd
G
tcd
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{fwini zdd3 mdse dv JOgEicMadsiplsiTi  fifdsisH distc
My dMEONBHEOIs ehifplOF AR o 5L ded ¢ 0¥ s, §dyy

OccursMaxLs, leo— V(e,0) (e,0f leo— Occurgs, € 9
JIsSEZHO sy ozts o' 9 j Misd

OccursMaxLs, leo— Occursls, lea
15 OdzO dztdveCpghy, i 2P 0 2 ] 99 jJHY B OCMHdtsd3
Emdzse d2 d fis 4 dzdzR&ldtl § )Nextd*():
ResultL s lep tA Nextt ,t r— ResultL, s Jeo,r
= Jleo OccursMaxL s Leo— NextL , s,s
OccursMaxL s leoA ResultL, s leoAt  Néxt, t-r NextL, s

v OCdd S Res@i GCohlext*() EZSOLTM 9 O Is foafls dzO iy«
Oydd f§wofmdj Yteddjds dedv ofjotL @3y d =,
ff dm< 5o -tdpts By Csiaf.

JfteiHldzdd IsjtJts! oL BBy detsyls ¢ O mdzj +
sy desMisd ftoddzy dgv j d3dse s 9 Oted Odzels © dMmn tSHC
Poss Apply sy o= Poss-s Poss

1 5 0OdzO dcCarfty, 2692)p o j HY &3 Ma j Bz ddzHEZS ydd
P(9A (Vs leg( B A OccursMaxXL, s Ipa  Res@l Jgg-s
— P(s,))A Resultl*(s, leg }— R }.
O dZOdztsec Jydzze Mrod Bz HtojHdsydd HdY {tod
P(9AN Vs(e,0) eoec leon P s\ Result,s,eps: P a
AResultl(s, leq )— H ).

R, zOC tsdzj y, WeCarByzO&B86gdY MOHPHJAd3 OC M
—-Change§ se. 0o Res(lt sept Holds .t o=p Hdlds, s )o,
—Change¢ s e, 0 v Res(lt s ¢ dt Vajue,t 9= Vdlye, s .

103 sdd3, ybts Ctsdzdujmsets HiBYJ tedfd-~ Mmd
d ojboovtBjdgisdgf L OHOYOr ftescdesL Jictso O
Hils tOMIsd {SMysdzj dzydOdz! dets M) s
YyqdmdzO BHdatso tej d3j dzdets e d@3g oz dzs HIs tatg 2 ¢
tesf tOydtsdzOdz' dets?2 BtecOdzdL Oyddes-9 7 yd
Oh jdedvw f jtojBistcO 90tcdOdglstse toj Ogzgf L Oy
dzd o' f tsdzdzj dzgdWw EZdedW S Oydd Isj tedzse. ]
mMeMmlsOe dzv Is O0¢Mmdsd3r sl af@2 Hdzlf & Bt dd3®
Ltejdzdw dr fteddzydf JOdz dzts?2 oL di3tsy detsfmls
Il 5 obstetsds Mdzzyo,, GWzOo dzr B3 Mt HMiIso t
mMdztsy dets s d f & d dzgy gelf@ffQtc Ols © L fiestdevishdds\pj dediss
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vOCxJ, Yo Hdztsy j dedetsy udifimei] g i dgdzss Is & & @dets
[McCarthy 2002] ttdjdksdtese Odzs dzO 4§ ted d3j dzj
o " o tsfiy O Y B kB[ ®QdEH O Hdz¥ L d3j dzj @ad?2
yd?2 ftd fjttjatHj b Mdszoydd ¢ "fMdlsizo
sd2, f tHoldg),%0Ilc®y j dzd Value(sod)© =i éo. Isted ¢ |
CtcOh OjIsmqw d btejBlkjd@tsy C(tdduiMmMlseats fto]
tseedds MismMsetsdy fseorhjddw BT MistetsH § :
o' 9atsHO @M wdidtpdafy sfv ftod ks dzj dzdd- § Ote
LOYyd?2 RBOh dex sess'daygm®, d&oOfteddijte, Mtcj Hf
Mercury[Bong 2012].

1 O¢ dz¥ uJ ded

16 HdZOG O iBts j -Migd b 5@ das gedzt] My d Mdzjlzd § F
HOMBIs Hdets © to ] A3y glaldef Bef d W A3 Sl dzd YO 4 Isfpw  tsls
stsdz €5 MsyjlsOddj d3 ojlseawh jetsmw ro-tej d3j
sd2/ Hj2MmMlsed?2 d Of fistdclslsias ? z forstewdHs =y J dedss
fMecOL k diMStsdz Sdr o0ttdOdEsse tj OdzdL Oyd
ECOLr 90 HE HE) BEPdshlsd. sttdj e,
h Ol Mw s H dityfotdg jHdgjfiTdgigds e © O j Isfyw  f sMdzj Hso
C tsHdlkjd M2 MdkkzOydd MteOLkz yj dsct
MfdMS O ©BLOBOK' 908 sMw §tshdzj Hise Olsj dz' dz
O BOtede OjIsfw o Ctdasj SMisj dMAH dats?2

I'fjg erhjfjtjydmdzj dede’ j Bldzdydwy 'L ot
dz' § o tsL Bty Has Oty dfhylagef fkdzj dzd 2,  dzj stz Cts
tcjdzedj diHjbjtodddddtcse Odedz" | € 3 sz dzlsr
yod, SteHO wjLikzd sOIsr ftedd3j daj dedwV H ] 2
d5 Hsfbkmisdkshisd, $OC o fttdejH, ddsd {t

] ttOBtls] tOMMdB3OIstedo Oj Isqw Ekff tetsh v dader 2
syjdeSd obLE@BoydsMmMisd tj OdzdL Oydd o 0OttdOd
WdC s ®dadz" ddd H Odz! dzj 2" § o3, iets BEHjls dzj
flHj &zOe OCdj BYyjdSd LOadmwhdid Bl § s

I sftetsfy sfdmMOddy Mets2Mmlses ¢ dOMMO of ot
CteOdzd y' teOBddERdztsy dzsfls! ftoj HMIsOo adfw j Is
Bsfls! sl € t©OdedstsOls dftdasjBiodgifisdddsy = OS fiy f 5 d3,
hda MEjydié dSkz COYHBGES CtdftejlsdsEs df
dztsy § dedzz ¥ fn j Bz § sfyls tots-glzged ©o d Mde@s Bt OF 94
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s dMBC dzdlsj ©Olksr

[stedejteste@DAB][ . &. 1 JUJSCOV MdtifOyH & dzzp tz
dd3 BBh jMise j dzdztse s IstcOdeMy Sigls®@/ /u j ke i lp ezd) & tod
dedj, orudfmdzdlsj dz dzOv MI3- dZd ¢ D d ddeW sted3OIlsd

[ ¢ MisOdzed dz d ¢HMdS.Odz@ @z1 4], | . rz¢soamcOw- 1. 5.
fesyd MMOkd &0 shdsej dJdr d&OHdedzdss ayddzdny s
v tcOodzjdzedj BBdzr h ddzd Mmd RELR ROMWY.. Metstcdzd €

[ ijdzdrse dfHidas58990) ., 1 jthlsj2dz [ dau. |, g
dzr § Moo jlskzehdj Mmdmlsj @f . M dPEHIBS 29 e dC

[ Ad HEdzsOA § H2AZ0BS30] 4 . [ . 1 tstefilptdsen | Ig 2 s ] jte OubSHfrp fdztste
s " bdftser s MdszOyd?2 d Mmj BOdsdu s d?2
SAv. uvjadedyjde3dj 2dz@QBCLJ ..

[1 sedmMBse du BIEdMSLO009)]. 1 jtedetseo [ . [ . dt-4 Odzd
Sdzdzs 6 5 Of etk sEIMdzse §  daj Yy ¢ 52 ) ®tls o 4 dzmT
Mdlsd/ / rRMSEMMISe j dede’ 2 d dzl2j0dRd@j.C IS dL § ted dz¥ Is
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R. 1. s (Gdsgposmgo@mail.ru)
1 0ydsdzOdz! dz" 2 dMmimdzd His9 Ols§ dzr MS d
¢l mhow i1 C&SHag@Gd S e, [ tsMmEoO

]l OBl ftejHEZOCOjIsMY &jiltsH it dd
s oadLizOdz d&@ &3 Sted j delsdtcOd3. | OL OB SIsOdz
d ftedojHjdz ftOaddkzO jets ddzsjtsftcj sOy
sz otfmMftesdL o Misd HOddz 2 GO O I
dzj ¥ Ol ftesmisteOdeMmlise j dedzr § lsdzgsh jdgedvw . ¢
dzts dzlz s H j dzdtetseo Oded s Y tetso tsH  dzd filp!- dzO o
tcOy dtetseo Odaed v .

ad
51
¢M
e d

sdzEyjor j: MamsEPfso OV twseslsslsnddC0, ¢t
fesmisteOdsise j dzdzr § Glsdash j dzd W, ¢teOdzlzdzv yd!

I'edHjded]
dtcjHd Bty iMlsea® LOHOY, SSBlttr jts-s5isdats
sslsjrdedSd, BHdS?2 dL MOBr 7 tOMmtf tetslstc O
9 O0dedW . f JjOdz dg" B ftedijtetsd3 LHjMm Mmdzizyd
] BzteOo jR2ddCd 4 Mis! te OL 9 jHCUAE IO ¥ G g Is ft
fMstcOdeMlsoe s M yjdzs fsdMEO ddhd. PO2HW
9j2dd¢ d GYisejh ol bz®rdEEs 3istc Qi Milsets t
RZO2Hjdedets?2 fdhd. ABRZOydter lsftcOo dgv s Isfy!
hz o dzttOo j2dzdC. 1 O0dzdzOWIs @ {fOG: 0 yd20 A=dd B g s
dzzls' Mw cHBdBRs2e d fooltstedls: Il ks .
gbkh jMmseokjl Btd "tsj SCtddud Mise s jdfidz
deds 182 LOHOYd, o BGhdse dsdi, ©OUSEOB
G j dedz’ R ) ctezdf dmMEEkfmMmilse jdzdzr = ©OcGJ dzlstso .
ftoeddeydti Wjttsdiisdseo. ¢cjdzlsr fftsdzj yosls e
dqd3j s Mows2Mmbets ¢cdmfOtevis! Mwe Mt o] &
fizls! ) Mtstslsdg@ Isfimdsds @ df' dAs 2 Ctsdzyj deste Oyd
( 20 { toc Kipjetal, 2012]).} ted 1 Istsd3 H dzv otds fotdddDIE dad

't OBIsO or fsdzdzj dz20 ftod W d dzO dzi 8@ BOBMS).Y SHH j 6]
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Bsyil dhMfsd Lse Ol M sBOWE, cHE®&@IS dzfy |
2013],GPSdz0o d ¢ Gegefal. ,[ 2013], d3jrnOdedL of-dzOY te
¢ Oy ddngdtal. , 2012] d dzd  Zedddyagezd 2016{.1s  fdzj
RO j &3 i MizEyopddetsHr- 0, ¥ stzgs dz0n, dzj
B" 5 ydfibts bjrdduinSdd fteduddod) .
tcOBtslsOR, tfidmreoshdn L OftsdddOd |

fsolsstedesets jets ftesntsyHjdzdW fts-9 dzd d
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BsHEzdd o MmMtslke jlkhmiseadd M oL dsy dilsw dd
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kkzOd dF 7 WhkdCyd?2 StdyjflkzOd dF 7' 1 dzOds
sz Ztetsodzi. ltdsBtejlsjdzdd L dzOded?2 O¢ f s
ikmw &0 o&sHjdd fedowlSd Mdketsdss ¢ to
9 dgj M dzj 2 symimligrounding 1 dMitsd L so Oded jAB, o
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tesdzj 2 o tBh jdi5 f zZOdzj Hj2Mlsad?2 o Mdzzyo,

10 YIS sd3 kZtesodsy EZftOodzj dedw figj " O
dzso dz B dL Ctlstster o wodwe sfw: COwklsdtet
BsHjdzd &j Mlsdshisd), &sSOdkdL Oydy GdHj d
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ded L B3O tsBtcOlsdap 2z Maksy dls wOB&EISOIS: §- Ho
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2. wbtPliEdurztse jd@ Ek§©Os dj d

2.1. ljHimisOodj dedj L dzOdzq 2
] Owkfidk$TRIEUY tjhjdd® LOHOY Mol
bfcOodzj ded™ dMitd LEjlshy stddddod d 2
L Z0C 50 OW COkldd &JLO. 1 jj shdsej
fmdrtsasedud MEs2 Isj stedd -dufglsvEsty ddzy japfdseds
HO € & dChosdddd Is d o dz" = § te[s{yfg dintfintise  du j @lis.0 ,§ ©
Lsor 2 Cdftsdzj dzlé L Bz0OBB dz@H O s e @ s t6j R C 15
fstebClsktes? d GisMEjHbkjls daj Clsster 2 ©B
fej Hr dJdzd dzj Clsstes] OBMSLOS Isdzts j @ tsdzv |

CO, MHjteydls o MiBj HTosyjHlkzter tOMYIBL
fesltsCj foMmskzforh j2 dJdi stedzOydd dz0 s
l sstets?2 Codsf sdzj dals, L dzOyJ dedy L dzOCex; o
WstedzOyds® 5B dmf sdz’ L 859 Oded d  sdz'slhistg det j
dmsstedyd MSdn EmMdzsedwin Ctsdzdzj ¢ Isddetsfiy ¢
sjdz2 COlsddyr BJwwO, Is. j. ®wBBH jddz-] M
dzj dzls, dzdydesflsdzr 2 Md3r Mz L 2OC O, dudzlsj ¢t
Is d dz' d3d tc O HJfo]lSSISSOdZdW"ﬁ] sicmicRir@] dz8

I8 flas@sdsts dzdzts 2 MW j ter  d Ets dz€ to
2 Hj2flsadw, oCds yos h§j o dal
. r2 Codi3ftsdzy dzals, dd3v L da2$ O,
sr, MeowLreOw dan o JjHOME&GzYIsttzf Isistifd nC
or Mh dn Qtscdzq’lsq’adzr” WedeCS yd2 vyjdzsoe j € 0O.

10 thdesaj Iste] g3dztsy j Mise wsMdsedr = €
fj 3Odzs dygj M<dJ fr]JISd s Mmotsd&d Mmj dkj 2 Mnl
5B OLfigp BOdesd uj ¢ OW M ls! -Unj dasly dats g ~csfpiv jot
fteslsdo s sMisOo dzj dead v, TdEQ Isdgdzty Jifridsdatgin jLdddO
f sHC dzOMmm, Myd dzOtedz” d3d My JIsde dig- tsisc
des fls dzr 7 izl ldydzstpy MdlskzOlsdo dz d&zd d Yjgdzi o
JHddzj ded § { sdBj BEFEEJ il Avie g+ f g & j = SH
BdyHE SR sdd dz2lsOBd d IstcOdegmdzy ydd slsdzts
BsHjdz 8 COtlsddg BdteO® Mkzei jCIsO HJWIs]d
EHOjImw sffdMmMOls: s0¢dj GCdzgyjoergj Hdzv M
ftesyj M COC BKOL t5alfddzj? dgts adeOE O +, dzjf dz,
BOded v, yYjdzj § sdzOcOded ™, dff OB g &1 @ dizd Wizd § |
Ctsdzdzj CIsdo j .
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ket kZtotse dzv d [MikderfigicRdls]e gzr Y L ©- fyj
L 5o Ositgdfe d dzOdz! detsets M ssB O BB ERZYj defw, ¢
s Isfpw  C o sdaj dals* LdZ2OC O, d Bt Mists
Mse zOMmkz jlsw ) Mootej d3j dede” 3 G toj Higls Oo dz
sddsOzZOR] Yj M SEEE slsHj &zO dzj teo dzes2 5 ,Mmd fls
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Mots2Mlse, yjdtsS d fwOosddz o jsHOCHeRY cfig
sOL dzOC s &, dn SCtdhbokzdtetss Oddj dS -8B dat
Mdode 2 d3j sOkttse jdz@ o dsHjdzd Cscedzdlsdoc

2.2. wddidsjL dzOdzO ftso jH ] dedW
[Mdetso dzOY L OHOYO ftod EZftwOodzjdedd 1 50 ]
Emtes2 Mise O dz0 flstdO dsjts qiudiGdsiats stabfojdzjH |
COfMMislstej dzdd L OHOYd Mo dj Mlsdesc s- § dzO ¢
fMlstcOdzMmise jdedz = Hj2Mlsoad?2 OoltsteORd B dz
fts ddzlsj dzdzj ClskOdz descslz § jtoj oBj h j dzd 4s - dzO ¢
flsteOdaMmis o j dzdz’ j jL dzfe(®@ totc jCHOMAdS@foddzY & Is fyw
L dzOS 59, Mo ddsd 7 d20 tshdssej [Bshist
dzso, .20 1] sktesodzj 8" d&3d Gf jteOydwdsg § s
YjHkzter § Odzdtotseo Odzdw IstcOj Slststed?2. wOg
(MAP-O cz¢ s tdyfisipiS s dIs dL yjls' t8j 7 tfhdsedsr & h
T Mh OB sdmMS Jteddsd dzedd3" = HJ2Mlsad?2 dzO M
T AhOEfsHette ddudshlsd ° fd Hosdk, NS
dzr 5 L dzOy dzd v of3,
1 Ph oGy sflstetsj dzgdj desots?2 IsjCkh j2 @dlkkzo
Cse kmdzsa d2 dzO2H jdzdzr = Hj2flsad?2,
1 S"@iskftcOa SO Mtseh jddw Htekzedds -2yof
f tsdzdzj dzgd j zO2Hj dedatsets Hj2flsedw ddzd
of dtsls! HEt s jOyd?2 § ZOddtss Oded™ 1 b
lted SltedyOlsj d desds toj L zdz sOIsj §fizOdzd e
ud Med?2 Ekttse jdo o tsidertc OF 8O tfetpy jfCidigfhts & gy
fsLotsdvjl sBdssdls! IkjSkhks MdskzOydd c

3. vOCIsdqudmMEcd?2 Lkttse j dz Z§ tcC
10 kOSkdqujMStsd kesods LYtOodzj dzdw toj'
sCtelzy O h j2 MejHj, O ddi3jdedzs L OHOUYH € Ot
o@dV btcOjClststedd. sdzgyjots?2 tMmtse j daasls!
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g sdz’ L so Oded j A3 tsB tc Ols datisds o fi@y W Lzd] tc®lsindzfp Glz@ @
dzi dzdj cGitsdiRBiltedudi MEdr BEteOded yj dzgd2, dzOC
s %4 otej d3Y HddwW twjhjddw LOHOY dstOoddL
dmMfsdz LsoaOdedy dLo jMlsdeyr n d3d ssHB9 Q- Odze
Cddsd HOLYERT Pdgd sisimgf s k2§ tcOo dzj dzd W . 1 s
Btsdzjj fsHEsBds ddh! ftwsyiHbkztkz ftosihisttO
1 OHOYO § ZOdzdtetse Odzdw IteOj CIststedd tOMf
fklsd dzO cwOW | fifcittdiQ dz! tapscazotafdas@ls -H j €
edud M sdsdEdfj N B e®@®DY IE.cQfloss (osfls O
fsmMstssjdzedd dBBHjdz2, EZydlsr 9 0O h Oow (@gh 4

Ud f z0dedtetso Odedw d L O Mujls 1 Isets MisH]
teiBJt (dad BBdZIij Mtslsjdz Isr Mwy HdzwdzB dz
dz'= LGN&(D,LL)ZQOZ] 1 sdfmM¢ fEklsd dzO § sHEB Az
Mootej d3j dzdzr = L eotedMisdud Médms YBHABHBY W
i?2 (fsteW"HECO HjMWIsCtse d3cfdzdchfr14§lzdzu-dz®

dzw &la RaspberryPi) . JHdzOQB fomMstesj ed StcPDicBH
BdL EZyjbO ©BetOddyjdd? dO HJBZOBJLLZ Ho
o dHdsts, dzj GOtGOleSdtGIBJlg VSBdﬁBUSBMBdhdgisfr]lﬁ]
dzj 2. v 0O¢, dzOfted d3j te, fnl]’q’dztsls 2 dzjsO
ftesmdzi Hse Ols* 5 lstQO;th;l&tﬁtsjcpq’ qtsﬁ@mmwom
COSTRLOterdlsj Slskzter fJtoetsMmistcOdzmise j dadetsj ff dzC
zdh+ C0¢ fitwer2, fHtjHoOtdljdz dzr 2 " O¢
hocgjiffj BB A, dmfmdzj HEj Isw MORBO 913Ld3ts>|dz
I Mz yoj jtrdd fstdplgjtdtsgds ! dgj dzr LW (s, § .
Msokjl), I dHjdsdY¥dydtkzjlsmw deys(;q’tclz
ssHO, fidmMOddsets o [d¢dHtej2ykz¢ d Hte. ,
fjteiHOjIsmw dzO@ MisteOlsjecdyud Méd2 Ektetse j dz
dzj o sL sy detslsd o' f sdzded Is! f tsfyls O9 dzj dzdets §
sts HAzddO f(thistetsj dzdes? IstcOj Clssteddsdmy s
tesmisd HodXJjdedw 1 ¢, dzj sBAtsHd B2 H dzw
L Bdzf C o jHj dzdes iz Bsdi3i dzls 2 @ t§ jo@ fdazd
Ftesode" o COyjMmlseaj orntHdscets f OOk lstcO
sdodzr 2 ktese jdz EZfttOQodzjdzdw, Ctlsits-2 L (
fisd HddOBdyj M2 Mdmisj B fesdLowHl |
dzj dzdv . 1 0Odzjj fsdL o sfhEsdY GO St dEs? 2
Fyjlstsds fsdzzyj dedetsets EZddzO BIsC dztsdzgj ded W [
SLd2OYy0Ojls fmdzjHEs M jj. gYydlsojlsmw, ylsts ¢
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EftcOQodzj dzdwin C BB WzPB Ssoi SOEWJR", = yYlsts- 6 ts
dzj degdw BiyHE dzmBr 3 f§tsfdzj Hise Olsj dzOdgr i3
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ftoj Hdzsy j dedets e 5 Qo ldASNe O d3ds MGOaze tf tsdnldsde®s j dad v
ots otcjfdvMmistofifizy dzdw Hody j dedw o H tsdz dzj v
Ftotso dzv € tsdzls to ts dzd to bsj IsCisvdzlstisls Gz tsiztz i dzditizOt) j d
Msdy jdedj SCtdestetsdz dz m bsyj$ $ L OBOdzdz
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4. t j0OCIsdodz 2 ktttseojdz EftcOs
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tdeCOold o ftsyj Mt KGaREEGIIls alstdfipddls]
dzts 1 o' tcOBBISCd kftOQodweh jets Mdce dOdzC
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4.2. 1byjHkztO 6ftjH djdddy ddsd]|std
[dv sSftjHjdjddy cjsdjsedujnNtqrz-5¢&C
s 2 bketsd U ftd fsdjlsi o cstdL sdls
OdzOdzdL BB &OMlsd HeMisdy Bshisd HJ BB Y]
Cdz¢ YO Ismw dMmimdzi Hse Odzdd M f Hadgwh 2 ¥
GOdokhh jes f ksySd Ltjdd™ E§tOs dgj ded™
MCtets kit dv NS sl d sfsEgizjols@ & ydzs 1
W dzd ¥ 20 EftOo dzj ded v, dzj dzq dzj 2 desflOd g
sh R etLHj2Mise d2 [(EOYoddjdsdok] Hi§lsts@) B’

s tctsB 59 Odz

H dzw
Hummingbird[Schoellig et al., 2012]
RyT &3O¢ fnd 3@ tizff tzfg st @31 P Iz )

BOIs j B3OS dud ME 52
{jLEd kOIsT

t. tc (flo, j HGjHd,
or ff sdzdzj dzd v

detseo ™ 2. Cktefy
v OBldz

Ri= 2.7 & Ri= 5.4 &
Vg O3/ U e Vg @B/ U e
6.5 uo180 8,5 uo180
6.9 317 9 34,5
7 24,4 9,5 175
7.5 7,8 10 0
8 0

1 O dzs U dad |
] dZOfmlstswh jj otejdi" OCIsdodats o j Hslsmw t

dsdgder = B Myfdaslsd = dzj sOIsj dz¢ dzr =
f zOlsWisteds ] Y BHHjtYCts?2 BOLEBSOT A
tesCd?2 MfjCltc d EHJihMjodzj dad d
Bzded C Oyd sdedets? S sdi3f sdzj delsdzs?2 B OL 7 - dzO dzd
Uy meésets tBjMmfjujddy MmHjdzOdkd O€ddOd d
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tOBREOR BHs?2 dsHjdzd 117 ofMmj L@OddW
dzf d Htsdzy de B' Isi tstheth @tz ¢tk fi dzteS oS H dats
HdCIskjlIlsmw Is]j d3, Yybsts o tOBECOR HULIB- HBA
YiHELGO fs5dMCO tjhjddw (dOfteddd tolz- dzae (
zdtelzjls L dzOdzdw di3d dz0 tMdzse | MisOdzH Otsls dz' -

C IbsySd Ltjddw 1Qrafpi ¢ istz@dzd W4 v d3ts ) dats
ddzls j ef toj sddzlz j Rtlzls j e to.j sgftetp j o sz Isq§ Iz
sji L dzOdedw, Ctlstster j Myt jd ddlsjtef o]

sldsmwisfw ¢t olttesdkz kdfk. Rdlsjtetfte] s
qtg;HoB;lsdzszUtG@z,ﬁ)dzMW’JdJ L dzOded ¥ d L @Oded ™
dzd 2 . tj HBBj Isdz" § L dzOdedv MBHJ ey Olso H Odzdz
dZW“thJ L&Odzdwy B dMmr o9 08 Is, COCdJ L dzOdeqd
SBEOLB®R. s dagj ddzsjteftejlsdelzj d3r d3 L dzOdzd
CLOBBPIYLT SO tBh jddv, 5 MitekSlskztej HJ
o' HOUd ¢ v mdzj ded 2



lteddsj dedIsj dz! dets € 17 ©ULI) Wo detsH p@dzj dzv

tcOlsdatetetsyj H lizth dzOp dzwdg]iscjL dzO dzdi V¢ dzOtc Qs o dz
dzdv ftojHMisOQoadzwels Msets?2 Y REESOHBOYMise ic
fsfMtej HMlsatsds HdJOd&Zse® fp ftsdz L s Ol dzj o3,
Mdzj Hzjls MydlsOls! dMmisddedz &3d d M GOEC 52
Hztedz j L dzOdedw tftejrHjdvsls, COCdj HJ2M
ey des o f sdzdeds! MM BH OH dzts | Y SdfHe © v
LdOdzdw fHteiHMIsSOQoadzwels dgj Stslsster 2 dgoOB tste

SOL dzddd®w L dzOdedw & L dgOdedw r, Is. j. tstists |
sj, MbtezClkztej, 17 d Meatj?2 Mmaj &g tOMmMmL

2. ¢tndly Ssktce® MdMmisj d3 d2f cOo dzj c

&

l duviy tojh O lsfifwe jHenjls O Oz daif® dzd tHiAE{ 2 s o
ded W L dzOdef v @3¢ OF Htoj HMisOo dzj ded v dzezO dzd
d' § M Wsttd0ddLOoydj? d ftjHMmisOs dzj ddj 3
fsmMistetsj dzdd fMmtej HiMlse d dzH k26 Is d sHAAE clsiBsE B B
zOMmlsd EfteOodzjdedw. vistsB' L dzOdadWw &3 Bsy |
e hjdedvw ftsMisOo dzj dedes?2 L OHOYd, wvi) Mdz

(O fsBdzj O d tjhOjlmw o ©OBSOE L O
1 sH GOddf zZdzdtetse Odzd j o5 L lstEOzd W iiss d fif SS@lzd tezi0N
BsHjdd BOL'™ L dOdd?2. Slkd &jssHr O ds y
Eh oW 20 L dOdzdw d dBdlsdtekzs h drn e j
2, HjHECkdody j &jltsHr d Is. .
dbtcrdlsj SlsktcO MdMmisi 3 EftcOodzj dzgd™¥ B OL OB
[ OddzO0tr dIlsj CIskte® ftojHMIsOoadzw jIs dgtse ts?2
dzZr » Cod3ftsdzj dzgls, fsLoOotsdzweh dnr:
T Mtej nmlso O3 cfr, ¢YoMtejuHmbsotd Ftsyj!
bktolk dscdyjmMSs?2 dsHjdd HOdkd &, k]
L dzj d3gd dzlsse ftloj HA3j Isdets? B dZOMis d ;
1 mted HMmlse O3] H(hyflsro, s dif tWffftdsjy MMsO B 1,
cdUujiMSd2 HeMmlsky ¢ 1 dzj d3j delsOds dztse d W
T mMej nimso O3 c 1, GoMejHmMbotsd JLtsyj
sztelz dzscdyj MEts?2 d&sHjdzd L dzOdzed As,- { to,
d;
O]
2

dets?2 B dZOMs

1 Mtej Hilse OB [, JYffshiidg i firisfots o3 wfbtejshy J
MOdedj YtsMmisOdesotsC L OH O, tej " jdagdj €t
HJ dzd L dzOdzd d MmtefMmlse j dzdzs MO ftetsyg
T Mtej Hmlso Odsd R 150 OB H iztz] 5 d 4 sMdzj Hise
Elso jteyHjdd?2 BOLT Ld&zOdzd?2 o BOLJ H O
f sMlsOo dzj dedzts?2 L OH Oy .
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t dfm. 1. dptocrndlsj Clslztc® wuL

[ seduijmMSd) dBtsHjdzd HOdMzde = MEh jfidse zs b

shdds Isdf Bdso OV ddteOtendyud BCd@yd d< g dwst

Ldz2Odzd 2 o ﬁjisste:;dydzdzfﬂ g0 tsfitp jozts @ncslds iy

medj Mmjlsd, Wicj 2o, WstcdzOdz dz" | dz&e dyg !

ydd, fUstdBISdqur]QdJ BSH j dd .

B jBIdIsdyYyd MS OV dBsHjdz2 € OC sfydzt

Bzdz! sddEtsHj dz des? dzsEq Yy @O dd 2 ME tc

tcjh Oljdzj?2 LOHOY ftHHjYSd ftod
HjBIBIdUj MSOY |BsHjd' ftoj Hdjlsdg?- B C
hjdd?2 COC VYtsteROdJLdB d®Rjjls Hej fMsilsOs
sdodzy . ABSteZOd dzs @O ftoj HiNlsOo dw j Is iy
1981 W d ktse, 1982] :

SSC={ R) {T, P, A}, {a(T), b(P), oA), s(R)}} .
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Isd e
dmc O tjhjdd2) o Btslsdud ME 52 d&SHJ dzd ;
YO BP Al d3dztsy | Mise s Y d MOdadhd | dgtis p @iBZY i dz€
d' = Mmdfmisj d ( &3HJ dz viktBoed ;s o figts s jj BB O
sB ZzOMisdfdzs Pj Misots Qo ddz f sMistetsj dadie-  tcC
Bzdz o HBY IsdfsR dzdaBydgChfijdsedts OSC Mdtsds o H 3
{a(M),b(P),gA),s(R} T f teOo d dzO dL d3j dzgj dzd v TORjARJ dzls ts
ftcd fjtejrattH] dL BHdsEs ¢ dzOMMO W stcdOd
| ZQo des?2, fp btsySd Ltejddw ML HOBFY Mt
zv jIsmw ddzHESCIsde dzOw MtsMmisOe dzw e h Ow . [ dzO
Clitls®ter j BftjHjdvjlshY o' 6O jdadj &3 o dH
c L F<{T. P, A} {a(T), b(P), oA), s(R)}>,

6 HTJ= L7 {T, P, A} = Ly, {a(T), b(P), dA), s(R) } = Lp, L1, Ly T tBdzts 3 j Mls o ts
sj od3zd dzOdz! dz" = d dzj Isj tc tpdidaBaizs xiz s ofitsd d3h tts€
o Cdzs yos h dn Hdtcj SIsdoar wir ¢o. 1 mj Is j to
Ldzj dgd dzlsr wiLr €O ddiziels Metsd ftej HJ dzj dzdzr
fdsh s cf) fsd Lok dd hdnlsd
j i3dz" § Mmdlsk O dd, sfdmreols! &kzdad§dBsH
BdeOfr]Iscf dzlqu’ 2 tejhjdedvw LOHOY BYJ
dz.lsadzOW sMmtse § dzdzts M ls HiHECIsdo das? Mt
HiMlsOo ddi3ssmis! o dzj 2 L dzOdzd?2 1§ -Mic] +
sd L dOded™ dad3jsls o itk Sickis sy gtz
sBtso drn dMftsd LseoOddw (k2§ tg@o dzj c
LOHOY © dikzdz sdisHj dz des? Mbstelz € |
BsHdzj? Moyl o ddzts j § OGO Is BE
J dzd d 0oyl dgf s L Qayidd j 4 ) HElzced
dgd&zj jls MawiL! Mt MejHBS?2 kifteOo dzj o
Oydd 5 Jj4 MmMomsswddd, IsO¢ ¢- orH
tIsts MmtsMistsw dad j . rdzv 1 lssets d3i yHE
so Odzd s dag fisls Adztm afd Is - fme w1 | Ctsist
sfgEas’ sd2dzr 2 R OtOCIsjte. sO3HE] MmtsBr Lk
ftotse dzj d3dzOv MmdlskzoOydw. r dzv  kEfmilstcOdzj dad w
tcj OdzdL 59 Ols! EftcOQodzwehjj tihjddi. 1 f
Hisdzy dz" sl JiOdzr EkEfdasesdw d&OMsky dzj dzadwvw Mt
dL B dedIs! MmajBz d ftejumbsOadls: Jjj o odt
<l tetsB dzj BdzOW -fi Istz@Lytefjvh PBZOY L OH OYO dal

- <1 &zOdzd tetso Oded § d -Y<diffSj dimfjjh j>dzd 2
it OfmMmMd3sistej dzadzz yJj i suySk o seCH QLitsotd dzd

dzso dzf i3d fsdgvIsdw s Cslstesets WwWodzwe Ismw
BSH j dzd , fOtcO®Rj st el jCIsO d Mmtcjd-r 1
B lstese, EkZfttOodzj dzdj dzO BsHjdzd. 14 £0O0yd

1HjHYP HECIsd o dzOVY fiRs M@ iz} 18 O  f tc G- dz o
md
N ts

g
T
O G—-
. QS‘

OO0 avy, g
s oz g
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Lo Ols! ftcOoddzO, L OHONMNJj diflpstilso gk D,
d LOHOYOM], d ftcOaddkzO (OdzectstedIlsd3j)y § dz
dzd2 dz20 M Bdlsdyd MEs2 dBsHjdd L dzodd?2 ({
Il Ccf)1 LOHOUZB zez) B3Etz@ ) tzd OlZ=<Us W@ BE\BS 2 o C
GHYJVi dzOB ster  ff j toj d3jiaEirom sBS HIj dad A(EHI  d3S H
L 20y j deiqddtnr sH dz" j Ui\Ddadgh- j JBO € OH @ud.
Isj dz' dz" 2 fwsyjmm, §jtejotsuwhd2 Wkikng dz2 o
Yd dzj Npgy) (1 i M Of s WOHPWEW, Jndkefvevizd J

9" ntsHO L OHOyd tHsaHjjlsds dslz@fLdzde Qdsi'h j ded j d3 L O
1 OHOYO Wwodzw jIlsw wOftegh daRE slstiz®cdpshk ] |
ifmdzd MmMEh jmMlsoakzjls 1 WWjClsde dzOw CtdifsLdy
SOYHOW ®BSHjd& fLotdvjls o Isjteddgon
dzv Is ¢ LOHOYd f§HHjtex$d ftddwisdwy tw©jhj
CdzOMmMmr 1 o do Odjdlydzsfmls di, O vy s &,/ dz0 ¢
[ 2" COYHBEE kOSCBEs C dZOMMO UGHOYR GHIs
V, tjhoshd?2 LOHOYd HOddEkscect ¢ dzomMno. [
BsH j dzd sts tsdz tejh Ojls LOHOYk IkseHO d
d - tsd3 dat O didizr o3

1 OHOYd dz0 ditsH j dzd Is@®f OOt Iy igrO dzaf tc 5 g O dzd J
MeMlsOe dzj dzgdj Odze sted s GO, tcjN"Osh jEets L OH
fsdzeyj dzedw tojL kdz IsOIO.

[ dzsy j Mlsots twOLdslsdfdr » LOHOY §BHHJ 6
MBo dzv ¢ Isfw dBdetsy j Mlso sz BsH jdzj 2, dzO Cslst
] zOdzd tets o Oded jdz@ " Isu@Chrysi2l midgtRy piizde O ) BOIs te df
CoRf sLdyde /i S fysfPls O dzw 8 h 2 & dzi C slststo!

< ,4,U Vo1 j m%@imM,C,U,V] M asHUIR o R %A tBdf
i=1

L Ist(dsC UsC Y) E U, Vo C Ve C Y) EV, (G C &5 C C) E C,

(oCMsCM)ES .

C
s
I3

fi

P:<K(/'i)[M,C,U,V]>,
i=1
CHjT BBz dz' Isd d3tsH § dzr L ecte@dipdedd o fof fokdsf jj 5T s i d3ts H
Bdztsy § Mise 5 iz pdspdeds  sdME O dzO
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IR Mudsols: K WMSCUMEB Y jededh J dzd dzts  H o
i=1
Yjbbe ftesU, V), Hdzw Colstster 2 MY HlsY)kzs §OL OH
hddsr | dz20 disHjdzd ftod L OHOdzdesdz Lk tcOo dzj c
Il ¢Ooyjfmlseaj 1OCdhR L OHOQH Gld j B3d GRtEd@E
EftO@odwes hdn tojhjded?2 Hdzv dsBt?2 (@SB
ud o udfmdzj dzd 2 .
rekrlztesddedasdsd yd M d2 d zpeaf s f ¢ o
fzOdzadtesoh dCd twOmMmMdislstej dede' 7 Isdf 5®- dBsH
Cdzs yOj Isw o Ols¥sdgj MUKB HJdgdlskzOlsdo dz 2
Oz stedlsds’ ) dMftsde Lz smw  ftd o' W dzj dac
sjdz' dz 7 ftesyd Minse dz® S Oy H 3 K dzP dizd B H
90dzdj dzO BsHjdzd) . [ dzw L lstsets MEhj-Mmlse iz
dzd v f sMdzi H tf do®lsyjj dg'ndgron | Isitstieds@ dzd Hctdst® s0jdzE! |
Bdzts ) § Miso ji hEahjjdijlRe dzv j sw o B dztsC jis-W tsto
¢ts o' ydmdzdlsj dz' dese s fetsyj Mmo.

1 O¢ dz¥ uJ ded

slkh jfakshd2 'k dMisd Lso Odd" 61
Obtdds? d Isjf dso 52 | dajstisdsiOs qi2ijiol dij defids,,
2001, 1 Oh dzr CftgseC,OL DO AJOB Sl MY BMse dzts fls
fted jet tjOddLOydqd o CtsdStjld 7 oS

s dMsS ddlsj cOkk"
(s L i 200 L Gj o . 1. [Mdsor  ME ol dyjvah -
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databases. The VLDB JournélThe International Journal on Very Large Data- B
ses 2005 Vol. 14. Iss1.

[ 1 Oh dzr C 594, ONId 86D ¢ . ¢ . ltetsy SIsdtetseo Odzedj fdH
Ldgj G JsdCdp. e sOIstsdzdL HOIs, 1986.

[ 1 O9 oddizswA00]) Ootcd dzso O u . ¢ . Mmtetsh jomad2 1.
dzj ClszOdz dzi 81 BpdMis) dBIsj 6, 2000.

[ 1 d&zso Odzed d juAseo Od2001., 1 0hdz S0 (d..79.. ,
Rdzlsj dzdzj CIszOdzr dzr § fif fefigflsigy ds'd W thoHj H jj ez RE -0 dzj |
Oydwvfl:. uvitww. 2001.
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[rlvégcidstss T WIAESD] [ R. [ jNh Olsjdd didfs jidzdnj OEE®,
[ 1 Oh ¢z Ctsos, ON2dr 0SIe ) pRYUT d dzls j dedzj € Is 2 O dz'ddg@™ g
B dzdzO% MdMmlsj BO toj Odz dese s otej dgj ded Hdzw
EftcOo dzj qeg@ B j 5OB tslsT  Mdztsy dz' B < S tsdzse d ug f
s j o gt 2@ B OL j f tot3 oy qhedxjteRd@’ 07 . C 1T 2/./

[ 1Oh dzr Stsos,0h2dD Ko 6. 6. Jteddzydyr ¢ smbtesj dd
dzts? fsHHItYCd (udifbéul et dd? @otsuv Ut
BOLdL OYdw, Isjdzj &8j mOdzedL Oydw d 29697 L ‘1 1e dzj
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t smMmd2MEd?2 ckzdgOdzdsOtedz” 2 dzOk ydz

¢. 4. 1] lspalEdisa)d 2 (
Rd&zMisdlskzls Mdiisj Gdwe ) ORBHEEL @ AR

] OBl tfdMmreoskmw &jlssHsEsesdyj MSdj
fedtstedlsjstse ¢ sk HOjtcimsd JdageR?  dfCQdeddias] € d ,
9 Odzdzr | O BkscEtsStedlsjtedOdr dasd3 L S MY j tels dz
j Mzek fdkd uf HEO8JS O, dEdascsStedls
§ tf yj Actisrdzts j1 Gsfy j ded @ O dzd |

I'ednjded]

lrBtste dOkzyder = fHtedstedlsjlstse wWodzwjlsfyw
CsMikHOteMmise jdzdgr = HtosBdzjdg ot oafMmjnm 1§ B
Blzsctsd SfejHjdYY dR ¢j i sddls douj Ecds j

kjls d SOujMmiseat >dLdd dzOMj dzj dedw . B j ¢
fdzse dzj dz@ tOMh dtej dedj f Wtesdads©® dMMeEz Hiso
ddj B3 dr MissdBsmisd, O bOCx] Stdlsgujms
dzd 2 d thdse Odzdzr = dzO dzd = g j Ez dizts digts eizdff 2§ ©
ltedtstedlsjls’ Hisdydr BjMfjyde Ot -BOSf
dsdzsed?2 Hdv HBMisdyj ddy dOydsdod' d -

oLOJNjdedes? MbstcOljedd d BsflsddBzOd detsc s

sjlsr HBdyde BT Is' ¢ Otcd3tsdad L dfotg tsfedqdede’j Mfis o €
fls tc O dzr d cdzsB Odz' dzf di3d Isj dzB j dzdptf tzlzd d ugjOn
MW jter . 1 LOadmddishmisd ls of BleOddzse s vy
v ftodtstedilsjls’ wWOLdEZJyUYUde = odHBe d OIS
dzdL Oydd.

JeteOdzd yd dzdzsmis!  to s g if tsets Ot figf fifdy2dij-CH s (
BSlsts¢ Iktejebkjil o99jHjddw dztser n fteddeydt

't OBslO orf ftsdzdzj dz2@ fted VW d dzO dzf) s 0 1M-D7-00016H H | to
14-29-05025, 1507-02956, 1507-04760, 1607-01125.
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dtstedIlsj Isso, Colstster j o dMOdent ¢ migHts ts dzj
med2 sdels j € Mls, Eydlsr a0 h d2 oBL @3sy O
zj 2 d sfrl tjOddLOydd O0O0dOdsc dyds n
OB
dtsts

-

slsj ftojrHdtsyjd &jbssHtdsedyjmsd]
disjlstse, Ghdse Odsds | 20 @GBEHC pd s

1. skOkCd?2 OdOdkdL f§©OCldCd of B

gskh jmlsoakzs hdj o tMimMdd d Htkzcecdr j MistcO
sseo d ddzmistelzdyj delstse dr t6j OdzdL Oydd d d3.
Bsdzr hddzmlse j { CsdesdZ3dud MCd tcOL addjls ' ffls tfipls to
Ct deGzjpdess dztse dyui MSdj, MEtd St Wkt yds
MeydOd sags zd yj MSdd o' L wmor, wOLoadfigdj o
dzj 2, {1 SCtdseduyuimMédy ftotBdz &3, Wsttdidtese

dstsotcj @3 dzdzOW BJtetso OV T @ROSC bdz§ &) Spdyj 2izls
sBiMmMfjudeoOshd?2 ¢MCotLdzr &€ ftsHHjteyCE d
ter dz¢ O, 9o Cdzt yow Wostedzdtocso Odzed] COrnBBEHE S
ddW cOMlstezCIskzter d Is. H. 1 tSctOBRBB , -9 Ists
YOfMmisdes ¢ s @, O tafsdggy stddn IsCoO ¢ ftoj HAZj Isdz” 2 =+ Ot OC
dzj ded 2 dJdzdztso Oydisdadets? ftesHEZSydd, foSsyim
sjte (tetsMls Ctdl ko] istEHPesOdgMBE. ( RB1)

{Hddd dL Sdfyjera LdzjBj destse Mmgimisj 3
stso jviofgy dzi § sdzOd O digfiijtc s 9 @0 tf eHOE Isfif € ¢ 5 dz€ te
Yd dzv i3 Wstddelze shw Y j dzdi sees{didgls dee] f) s
ets, fodWlilsder j d ®©OLHJjdvjd"J BtSd §ddMmls
dzj dzdv Htedtstedlsj Isse .

s ftddkjtekz, o wzd ojten ddie vitOsm jijizid H
cdCOdME B2 dMmSdz ydlsj dz dzsimisd d 6 dzigs Odz «
MEdr d CtteftsttOldodzy » { dzdls MY stcdRzgicso O
nBHdBsMIsd EMddzy dzgdw Od3j ted S Odzm ¢ 52 dzOE €
fslsj dayqdodzO. I [ ojedzjf §f 8 dO eS@Rdzdijs ¥ B t§ dipydals d te
90dzdj HjtejHtsern fsLdyd?2 o dOEzyds?2 MW j
ftesyj MMse i3 Y HEYESBREPICMis o OfgdksIls! HE fi
dmmdzj Hse Olsj dz*t MEsets fesMistcOdzmilses ©. 1 fls
ftodtstceflsjhdzj HSo Odzed?2 d ©OLKGOBBISEY -5B 21
dets CsdetsdBd uj M sets wWOLadlkdw, O tcOo dzj dzd
BXZOctsmMsMistsw dedjvrédzs das@ f ygzh ¢ 2z  fsdzdlsd Sz
SftejHdvjls Mistej didzj dedj o MlsOIs! toEsdzic ddOo
Hizh j2 tojedisdzOdz’ dets? fi jHote). Do r2 15 stetsoa MC d

] uojlsmMStsds utss-lsjn tztoz MG EOR Yfiassc toj M
Hi B3sdemistcOydd ftojotsmMasHMisa® MsydoOodzdmls
o dBdzsetsd3 B' dz0O Y sHyYyddzsj dz0 Htsflsdy J dzd ®
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odHOdR otttelzy j ddd 2H td.J], s522Q OAjtse to j d3j dadats 2

Vstedddieso Odzedd d td OdzdL Oucfcf SRS AR S
HOjIkiw dzj Mhsd St odajh ded B 5 Glgesh j dz
yd¥ dud M dd thitse jsdpdtstitslsiMsdy d dz@ tn G tiktiss Qaid L o
dr 2 CtoddsjSMmls wOMMEOteds O Isw § tog q dkzh
dr 0 IsjdzHjdeyd?2 ©OLodldw dzOkCd d Isjr dats
tor dz2S s, ftwdodzj yjdedw codzjh dzdrée tig-mMkztct
e dshisd. It mMklsd skhkzlkshte ko gk HEHE s ©H
ydffedstedlsjlsse . | BU&JHJ&J%qq d toj Odzq
&j kyOmbeolkjls Stkzfd 2 BdLdzj M, MO jCIs
kjd Mo O. Chts dzj foLotdvjl o { tsizdzs?

TsHe, ftod Clttsd digkH Qe kedd sHsjzte jsik
d dzOyOd dezv MmlsOHds Wddodhdese Odd™ df

Ptetse j dzr cGEtfkzHOlilse j dzdzts? Y tSHHj ey ©OF 15
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1. 6. o JSiE)IGSEEmailru)
v jtemMCts?2 ctsmMikzuOteflse j dade” 2 Isj

z dzd o § tedpdjdg)' Is

]l ttOBBls] ftejHMIsOodzj dz f SHABSH €
sBtOBOIr 908 hdn Isjrdsdasedyi mMSdn
sjd descts jHdddudses o & &S s
ftesdL 8 5H Mis oDy jodEr ds fifipgdezioyd d o

®J. [ftejHjdjd tyjddsojr j
e, (SCOLOMO GtdeddzOd ZOw s

s W o j difpktzan@ylse j dedz” 2 ddzlsj dz s, &
cdud MEdid ¢ty MEBHRY dedpd , SO =[] oy € O
6jhjdd2, tOMftsL &zOs Oddj MdkzoOydd

%

I'edHjdd]

rdmfy jlsydtetse Odedj 6 Bz HEhHOwE] dZfgH O
kjndssedyujiMSdr fesyjmise (vl ) O yi
v o MotkejlmMsodd M ktjBkzy iR REEOd D [
B2 dsody, 2008]. 1 ®BHOodwsh jj Bd hdd
EftOo dzj dgdv IsjRdzsdzsedyuj MS ddkd o ey Mo
&z n fjHftedwisd2 dBdsdsdsdj i zZolsktdisc s
Ptesodgw tted] dzsdtetseo Odz" [ 1 Q@O G desama®; 2D
MOyds A"BHO orf ffitsddzj dzadv HdMCtejlsdy §- Isjn
YjifMSs?2 sewOBslSd (dR §Odj dzh Otcdz Rz § dzO
kjtco OO 1 jwcOlsdodscts § ZOdzdtotso Odz§ ¥ ( R,
Yydre " tcOBtslSC O EftcOo dzw e flzgoc tf todst L o jsifflisd ¢
Bz tMsOjlshv ftojtetscOlds 52 [Hddndd,ls 2 Ge0d4 |

1t OBlsO or fsdzdzj dzO@  tod W o iz tizfy s 6-BIDO3FAB A H | o
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1 JttsBdzf BO G jtcOlsdodzsets Ekf§f tcOo dzodzd w |
Skztt? LOCOLtsa, ZORsHWh dRamMw o dLFgBISEtS
dzj ded W n (vl )fova dis Cif yeitsda " dd3 ydmdz€e3 tsB !
sdodzr = WOCIlststtse, oddwerhdn dO WOCIsdydf
1 s Issd3lz, yj dzi 8 tOBBIST woddzsm! LipSL HC
Bseo YsHHjteySCd Hfteddvisdwy tjh jdd?2, dgf sL 9
HOYdd HdzvEktyg @dasdrjsdzts MSsets ff j eitsdz@zO o
dzd d Uth [ 1Azl HEBOC 20t BIsOCoa dzw s h j2 duvuUl .

1. [tsHjdz2 HdMf jlbydtetse Odzdwv Isj - dats

R&Bj jIsMY vl 3j RO0ddujMEt?2 GBEOBBIECJ
(Bt MittRdtss Od GeOdgdd § gl § OE
femSk qLHjdd2. [d& HOdESES ul} dg-SB Xt
ydils: o' ftsdzdzj dedd st 1, BYjHjdvENjets o
CCff jtolsde &5 5§ tosiisd kiisOdeso dzj dzts, Cylsts
sORd HdMY jlsyudtss Odzd™ t© fiftdts o dev@ flshfiyC Atz
dqLHJj &zd2, des MetsCd orf f sdzdaj dzd W tSlsH j
H dzw sjo HjOdi2, YdSd dLcEtlsts dj dzd W
R[1. lltts?2 ctbffs? Codstododtlzjd o
ud Mdzj dedzs s ! 16 O @Oz o) WEOmte d ofs-t52  f
fOR. uvOCyj f fodsh!s 1 Cfjtlsss B dd

SlsC dztsdzj ded?2 tsls s1 |, d otL®Bsydr j QQBtcte]
Msodw (ftdojHjd@ B8 AatsHEZz dLdtsyjddvy il
110 §jteo SER t6 jstOffdpy & Isw  dadgsi § dnds o Bt tv O
sk dzj dedv 4 Otclsd?2 HjlsOdzj 2 2O fjteolzs

{Thy}, drilesBit fOwLAdyBEE@EEd! 2 ds&it

iT ctzff O BzHtse Oddw. [ftejHj O Ismw

COMABYHj ddy MesStse f § zOdBpr d Mss O
Tl - T2 =DPYy,

d fMmtOs dzd o O] Is iy{DPI| Ndz@ W) dednjsdf o s d L OH j toyy
DP1,; ¢ [DP1].
{ JCtsdzj APl tsfieed BOIs 'H tstc B0 disls H dzd Is § dz' o
[ Odzj § ©OMMudlsr e Ojlsfv MejHdsj d tsBi j d3d
DP2=5(DPL,)/d; DP3=4&¢(DPLy).
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VHiMPudmdzts L O kN j dzdzr = 1§ Ots o2 tai@olsdd dzj
p0jlsmw M HEYkMsPrRCBPA.dis | tso Odzts &3:

210 obbtes@EiesEOfHEHdlsMY Ctdlstetsdiy -0 § &
Hizs ttOBtYykzy Md3d dzz. { W t©JC Hs jd drvj Jiml€ fig v dz-d3 detg >t
Yoddw fsmdjHdi?2 tfjwo{ldd dHdye o @il @I L
f ¢z dass 4T ghd

T%qi_T4lqi = IM'qii
GHDPA TeOMR Y H dedj otej B dad | 8C tf Dte@®UBG Y H 1
dZzj 2 IR j cOydc ol § | MOk s wldsmdls
CjLEd OOB IS¢ dsdj dzd2 MiesCse L O jtoh j
d 6Bl jdBdtsy BilsfisOs Odzd D%ﬁﬁj(tdﬂ%l)éddzcu)

DP6 =4 | ( B4,).

I Mizyoj slsfls 0o O dzd ‘DP4sdsDi §fimoaipcizdes jOd dsy
HEf EMisd &sts?2 o j dzd \PESAAE B5] ( dAj te[o®@zO v OC € O
DP6tsgi juddzv jls © Mmisj ofmj odu' w©w@sl,
f OB MsOdCtso, Ists fesdLotsHwls Hbhalide dzy
{DP6;}; jTdes sy o IbdptF B 6 ctolzy §r

a’ops, =B, & PB PGl

[fejHjdvjlsmv womyjld 2 (ft f§ ZOdkss s
®j fMls) WdH otj dj dd AiaQBEsisy ] s sists zis dsth @dy
{"11}q G‘tGIZ{Kj{J.i?)d3

O dZOdEEEcdude j S OL Ok dzd tc@Ffisqdis s B21s f
dzj dzdetsfylsd OB S Ud ~2, {h 28BS d = tsdigfnls ieffe j dsj o
fyudlsr o O sMw dzOC Of dzd o O h d BMw dlsetsd L O
Cdy0 Ctdastetsdzd tolz | thts 2- thdgy-dgl...c€ tL il -dz0
dzs Mdsj dz © RSV .

[lbdzj Mjdzedj B jdBde" 7 IsC dzisdzj ded2 Bl s
otej di3jdzd BEHjIs BBBdzjj GBI jSIsdodss =~ OO
Isj dzH j dzyd & dL o3 dgj dzd W tsls ¢ dzts dzj dad 2 .
ailty) =DP6(t ) /A 1 a2(t,) = DP6(L) /A 2(t) ; a3;(t)=DP6;(t)/n 1;;
a4;(4)=0P6, (4 )/n 2;(t ) as5; (t)=DP6; (t)/AL;
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a6, ()= DP6, (t)/A 2, (k). G HJ 8 dzd ud d4Q) tsa dAPUOE BO T yls
COdj ster tftejH] &y Isw dz0 Mistse,ilsnlse s h

VS OLOddz | fOOMR)Ister, COC d Mmisjjndadj
Njdedw) Bl OO0 5 uvl, cwkzffOod d Isdf
or tcOBtslsCd Hdtej CIsdo.

2. ltwtsyjHEkter o' tcOBBISCd EftcOo dzj

O dzOdzd L t5dzlkz yJ dadathc tsd3deEd) jinlsd 02 o dAOB @O
COdj stetse o §f tsczdgw jlsmw fsMmdzy L Oojteh jdz
EftcOodzwes hdj otsLHj2Misadw Wstedsdtolzs Isiqw
o' f sdzdzj dzd v s1 | 2O k-Gt Milkdaldz 19 ¢ sitlziiEk@rd by dz'
®d 5 sCftuodadE)p 2 a4 (d 0 fgsiirs-sw dzd
Bjdzs LOTEMECO) f dMitcd Lo Odzjig0Ol B2 k2f
LdzOdzd?2 [t"Bdde®, 2010], BlttO3O0shdn ©O
ftoslsdo Steijoz@®" ez z [ [ Otedyjoe, 1989].

Jtlgef R §Sdd" s s v oORREISEORSf R L 2)
", DP4 (t) ¢ [DP4] R LIPH(t) 2 0), (2.1)
v [(BlsC dztsdzj ded ™ tsls G tOW d < @P5E,E dz0F sHzts s fif Is |
Hisf zmisddsr 7 ftejHjdzOR R vl fHEBdy O8 s
tojyddzy vmaAse et Hj dzv jIs dested3Odz! detsj W Iz

1t 2.4 Rzfpdzsoadj ov3) o 1 ¢ Is.09%)200 cdwy 8 d
sfjteidddi sy d dqdi3jelmw tejLjteor HBL
oMy stewy j dzd s [ BOMIpjawsas) iy ¢ tc Bz CSGs®dzt
tor DP4,(t)<ORBYtejHjdvjilbmy tjiLjtts W@HO o
L Odedzts 2 ez Y §) 2 GYBQYE igd Bei, )
tjLjtee ttejHjdvjls ojdduydd MNsoddij kS
CkzLdl! ctokzfffr tettecHBos Oddw vl .

1t 3ref Rt 4}>0 R i Mis! dz5C Odz! )das fj H t=ta&sta zjiL tafols
Gz §r MmilsiO0zS s M

Vi 4ruf R{t 4}>0 R dzj IZEC Odz' dz' 7 tjL i L
fJtc]j HOMIB'tsIs g+1)deLe [( 1 .

1t 50 & ROPS(t,)>[DP5] ,u {d d3j 8 sMw BlsMisOs Odedv 5
S} Ur-Odzj § orf widgw jlsiw dBBtsdzj dzls f sW o d2j-ded W
dzd j ) 4§ tojkmkibtet dspi j B3dz" &8 d fMtej Hdzd B ©Is¢

1t 6 uf RO T(f Sdzdg™ ¥ Isfpw
v 1DP5(t,)- DP5(t, ;) ¢[DPS| R L DPB(), )/ DP6(t, ;) =0,9...11), (2.2)
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s [dzOC 5 dzj dzgq j  tsKssf sug | Gl wzjL .Gf tets d M2 s H  dzts
[ Odzj j MtcOoadzgdoa OjIsmw Isj CkH QY INIMG.cwW ded
1t T uf g  tsdzdgy s Is fyw

v 1DP5(t,) - DP2(t,) ¢ [DPS| R 2) DP6(t, )/ DP6(ty) ¢ 0,9...11), (23)

U [ (slsfmisOe Odzd | f sdzlz yd dzts iy LO Mmyvyls dzj o

dzj 5B R SH Jd dBs yd mdzs HOsY).sdzded Isj dz! dzf 7 Mmd3d

[ftejHjdvs v ©BI jd' (Bdesy jflsa O w©lflsOe

MsOdeljts® dzj sBrtsHd A3 2 HY sdzded Is § dzhde 2 |

Nyj=8DP4y, nHjdzjdedjds dz0 8  sdzzyO¥ Isf-dzj SE
lsjdzt dg 7 MBjdz 5 S ONHGBENELHYAD | wats Al
dZCf@HZJ:/\HJJS.

118. [((@RBDRE23)dzj o' § sdzde” j s k)ipdgtse d j
fdBFHC BEZYdzts?2 e ( dejj YtEteldc j ¢ IsdzOW  Mmdlszoydw,
dzj 9 jtodz' 7 HOdzdz" 7)) .

(o] ) tdZ]  9)j,tedtOs . | .t sfipmstAglamasdzdsjs e j v jf
s[HOdzj ] OdzOdzdL dqtelze Isfyw  tod yd dzr .

11 9. ((BERIssyssdgdyds sl §toji,)dMiselzs i

R alit)¢a2t), (b.j. WOCkduimSd?2 WodH ots]
U [ (Bdzetsy § fidspjdzd 0 O 3" = ftedydde dzj o jjledzOW
ko stedlsj dz' dzOv tOBBISO EBOMljteses, §WsMssd

11 10uef RinsMissy sdd dgzd ydes tsls § g jisolzs |
f tsdzdgw j Isfyw :

al(t,) >a2(t)), (24)
v {(( &f R
093 DP5(t, ) ¢ A 1t ) 2 A 2(t,) % Ks), (25)

(BYyddzdo O Isfqw o sL Bsy dzf § BlsMisOo Odzdw L O
COBG: sgijcjHdd?2 St WWduydybs) o 0EE? S d)
1t 1tsa] ZMdzs@5 ' § tdduléEsyns 0 Odzdj s
ftesdL sh @t sdzd ydW ¥ sezH o (datd) dyldaddiagd v
Hise ot Bijded d B OE@nOYtdzdzOg Isfifsls § 5
9 MO & clyist 'sis(dzsh j dzde ¢ Bhddz §Blsjte
Ky = (DR (tr)- 833 (Mg (tr) - A ) (K (A g (&) - A (1)) -

112w P " ff sdzdzf2d)lmMWO dz2Odzd L ez Isfpw W 5 dzH
OB’ GBSZHES Odzedv ) ff 51 1 @B dgts d Mt Bazdid

LW W dyd @3t ady:
" (1=1n),(a4;(t)/a3;(t)) 2 105), (2.6)
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GHj 1,05 BfftcjHjdvjl otLBsydets fwsor h j
s Odz) df = tejL jtcotse d u§ g jo st dzdagimisdOvdzs

Bd 2O Is W {j/ﬁ%ﬁ)i-‘iﬁi”wab@dzdzfd;ﬂf HOdzj § (ot
fts Msslsd)gabgn i clzyf:
"o Flm, @6, 6)/ & t)) 41,05 . (2.7)
{89 j yor h dj (i'fiffize eOdféts i3d dz ¥ IRfY® * W o dzj dadz’ .
Bzt § Ml pPfif sftejrnjdvels Bsdij 80%, skl
a;4;(016,,,)? 08° D6, 2.8)
U [OdzOdzdL E fsHdzj y Ol btsd ¢ fsdzd
1 ZOyUPpE@j oL wists, dMmMasHWY dL  d&zOdetse 52 L

st Odzj dzdv tMlsOd dF & slsfls 0o Odzed 2 L O
stftejHjdvs lsmw tslsdzd ydw WisdzH ts 9 o toj d34 dzd

(N (0 =(A L (60 A 2, (W} (D0, @01 =h L 60 n 2, Gf=aim (1)
15 COYHE2 CtkOGYsa GUIGNIEHY, BT
Hidwehdj Mttslsdtsh jdd] WYsditse otj dj dzd:

bj/i/(tt) = Dn ii ii(tk)//\ 2j/i/(tk);

bj/(tt) =Dn ji () /A1 (t).
1t 184 ij,(tt)<0,1( 0,1 Eydlreoa0Ojl otL @tsy dats

fs ddCodHOydd tlsipld@dejosz]2 s HlaR" s 1dis)8, d dzd
Cod dF 7 ®LjLjwote, HETR" jgkds ¥jEjEOBE!

Hydzj dzedw tcOBtsls d3dj YHEZ oL OddtsL Od3j dzv 4 d3r d3c
) 2w jids s

1t 1w ij,(tk)ZO,lul(atsLd31sli>|tdzfsdzj"’td$,ithjdzd2|zq|_ fn
shda: 1) tOBBIO 9o ornatHde j Hded, 2fdzj H
Hoo Oz W o jdzdyd dedd W OSIsdud MSsets ®sdzH O
ded W flsjidh b it s ttOBtsYdn, 3§ tgfdfreds
sBtejIsjdzdj tBtttzHtsea OdzdY d ftdy d3 OB 51
sBBtckHe Oded v , s. jJ MBLHOdJ HEY dzdzd s
@ [d Gl {dxds OayWte f jtejHOYO yOMmlsd ©OBT
f s ts tedsddzdss te ¢ O dedf Lj Qejpofsts g3" § dzd § 5L i3ty dats,
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(0, ) >0 B(DOn  (4))/8)¢2) (2 fd3d dz" ) . 1 BY 5 dzda4s § dz!

sEUdR  §5 Isdf Odmeyd ey O e m ) (m
ddzr j €M w2 R I S.(HL,) ) {ou,d) } 4o Zl) fe@rdp:
& (DCy (t,) = DC; (t,) - 2 teg h j dzd § o 5L Bty dzts,
(0,,(6)>0)B(On ,,(®)/B>2). 1 18] EE56Odo O )N j dad?

fjiH00Oj " 7 ©OBSI {iatiDs R UNEdaOMd | o

FftcOQodzj dzyj mMGCtsy Lojdzs Wdteds . tJhJdedy
OdzO dzff2a &R 1) , dzdgji "2 Istcj B 5 IsR [Adz0 defdzv© 8] M j d
dzi sSBrtSHJd OdzO®R] Ld3jemWisyjiwy. dzd § 1

1t 15. (dmjf ro 28)dz [ R(27)R (28), v [(f jtej " BH -C Oc
L Iz teOL dzd ydw WisdzH 59 9o d3j dzd f5: Isd{

{Dn i (6} ={n 1; (t) - A 25 ()} {Dn ;@=L )-a2 () R

Y dvels b iH)ddlL s ¥ S dr Od daj 2"

OdzOdzdL MdlskzOoydd o' ftsddw jmy OdOdsedy
ydmdzse r j L 2Oy J ded v MftcOo jHdAzd o T H dzw Iz
Elstsydzw s sfyw 20 thdass 'O Lotk f0d
Bsckzls BT Is! toj ¢ tsd3j dzH t§oCalE st Q¢ tds@agOuod! wdzr
fsfpdzy Hdzj &3 (s lE® PAgilso 28 M j di3 ¢ tsdzg ©dzd ©
AFsHdBE ddtsy j Misekz wlsfils 0o Odzef26 }s s ted) fiyo tsdi
ftod sted[lsij isttH sh], M GBic2id tetso Ols - Bdesy § Mise O
OB 5ls Huvdzch"S defn o Mdzj HE® N 2 R .

1 O¢ dzv uJ ded

SOC sy dats oadHjls!, o ftojHdsy, dpr o
fsL dzOo Odedj ftosdLotHMIse jdadets?2 MdlszOydd
RO shdksej C(Shottsets i) fo@shi v ftesHEZzCyY
oL sy dzr § EYdtgOotalfirdgudidiy . s dMmisj BBO jteOL te G
ks h OW Hdv EkftOs dj dyj MStset ] toihddzOdo
de' § BilsHdSd d BtsHjdd HIMY[iskdhctble O2if ¥
Emy jh des ftetsh dzd ftesdg h dzj decgz s Of tetsB Oyd
Bsclzls B dsp dzHidgjoCOdzr € toj OcdzdL Oydd BsHEdzj
ftetsdg hdzj dgdgr 7 MdMmlsj BOR  ZOdzd tetso Odad v
B §SHEGOL HJ dzj BRPWREH ¢Stz0d s 6t sdz L ©s Odzd
ZdL Oydw &sHjdj?2 (LoCkduyjmsSd dj Ikiejslk:
BOXZO o MmMewird M dMftsd LtseaOdedj 3 tsBN j
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j o€ dalz s Yylsts Hdzw CtsdzCtej sdzgsets 6]
jtelstse klstsydedls! otL @ty dzr J 4 todydde
jCIsdeks hdi EftcOQoadwes hdj oICHW2 Mise
j dzZlstse, eontHWhdn o ftesHEZCydtsdadze |

s dMsC ddlsj Ok’

[ 1 EteH a1 ROH®R | . 1., ] dbj difisools § B3G@ls d L dRidfigEs @ dzdz0
BO EZfteOodzj dzdv Isjrdesdzsedud MEddsd ftesyj MMC
o sHMIBac@BL.tcOBRBd § §tocrHBRE1L (§7NhdMmisy d3r .

[ 1 EtcHEh]l 2O | . 1., 10Odz¢g" J.1., wjdgjtdase 1.
Zsedui Meddd sy Mmokd o KON Jdshistks] dd(
Odz dzr = MmMdMmisd & Palfiad@reAdagietrid Publishing Saarbruchen
Deutschland2012.

[ 1 Cotcddzspg PoRBGXEBYD . ¢. s Odzj dzH Otedats/j/ ff wWaBdis jio
fesdL o ROMI®a 5.7 4.

[ HOdBts2 dztso O BER0ADBO]d W 1 . 1. JtecOdzedL Oydi ftots
. RLHOI]j dgp Od 2 RYS. dzls tc

[trBddzOf " BHO] |.J. [Mdser f§ohlsts]ddv: ddls
AddzOdzyr MlsOldflsdS O, 2010.

[ 1 OOR sdzso OZORB®BIO RrR. 1., IsdyStse . ¢.
fesyj Minse BRPE GBS d . ltedstedlsjls, 2006.

[ dted, RODMERPMdMIspdo ] i3j dedes] § zOdzgf etso Od
Bdj tjMzenOdd| §wyst oghjsigvd dzoe, 2004.

[{BErtse [BRDBR] R. ¢. , 1O2WEdzdzddz 1 . 1 . 0olstsd
fteJ HftedvIsdv GERMRB-Oldz Okcdzl®j te¥ 52 i, 2002.
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1. 1. ghims@yadefru)
veo jtemME 2 etMmMkzHOtemise j dzdzr 2 s ]
dzde j emdlIlsils, wvejts!

OB BIs] ©OMMABOLEdo Oj sy L OHOYO o' B S
tcj HMIsOodzj dzd?2 & Moes2flse O MdbizOydd vyj
s5COLOdts, UYlsts Hdzkoff 59 iz lizE o Ho t&jj Ddzd L L
teddgwilsr 7 tjhjdd?2 fMmkei jCI dMmifsdz L4 1Is
Bslstej dz@ ftcOoddzO fmistesjddy OCdn Mz
dz

dq

rj Mats @y desfls 20w sflsdBdL Oydw,
' dzj Wi s¢ s MmbeyHjddd, Mdszoydwy

I'ednjded]

I feodl®gllsdess Odzdw Mmdzsydzr 7 MdMmisy
O dz0 dasts [ 3t X =26 ) I8 dz3 D dzedzls 5, dzOf ted d3j to, st
yjdd, fteddsjdgvj BOW o BjktsHj OdOdkO: O L
UjMso O (ool yddgtsssdisd dzdS 0j s ds sE s, d
ylsts shdsedr & sy Mhsd, Sttt 2 B, f
HdzY o' BB®BO, Wodwjlkfv osmMftdwisdj -Gt
©r2 Msdikzd |bEobs? e ouwdHbd " |sd k- ho s,
flse j dedzs ¢ 5 M) ts Misfs@ddzgle . , vl dSERRQ) Wdzs i@ j-Is Mzt
kk kS ddC Ok Mw &0 bk, ykbt tdk shdh od
j daesc s Mlzel JCLO ¥sbddeljh dswjd |
jls dzsy jMsots MtekSlkzted & d Wikdsydsd

e jHJded® HJ¢JEm5m4$wﬂwmmG@dNM@wdﬂgbw
CobstEs] j 658 bkpjddwiEdsdedzO j et kHBo dig-lso tSto
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1. | tL My dshlsdzovy sflsdddL Oy

t OmMMdBslsted 3 o 5L gty dey.Mistedzte | H Ji dejj dglslrizdzizfy
sls 58 tc OldgOdasiffte o 5dz dats 3 UJ 1 dsjdie 3 datstsiL] diEsodgts
d sftejrjdjddsj i jj fo@sh:s oMt H]

m (y)e MGl jlisisiejded; M2 00

fiX- EL p:P(X)- E
y=f(X)H d2wxi X,n\((y):p{xl' x:f(x):y}:p{xi f‘l},

dudsOjdi BjL §lsjtd dldoied,smyls wdd

dsdzs ¥ § Mls o sE.(Y) B ssup AN, _q (X).
xi f-1
I tlstsd3 f)dzlz y O O HYCsUHls Oedaslo By dzts s dats 2 s
qdi3jls: odH.
f(x)- max,xl X, f(x)2 y* m, (y) 2 m*. (1.1)
tdnddedd (LIPSO j ude O s BOC ind 3OEz dalz &
odzj lso tstej dzdztsfyls d yJj dzj zthyjsisly dizcdds Csiz@ tsek Uz B 1
Nifmoj HeMbkzfd 7 HA&vY djets Hj2Mlsead2
yvd Mddzj jet mB.jyHj dedztsfyls
t OfMMisslsted &3 Bsdzj j Mdzsy dzr 2 Mz yo02, ¢ &
ysf e Hj dzj dzO0 dz0 i lsiomds datf s £ johglisniie @ o
z:x- B, f:z- E, p:P2)- E,
y = f(z(x),zi zZ,xI X,
m,(y) =p{zl Z:f(2) =y =p{zl -1, m,(y)= sup m._q1(2).
zi -1

RIsMisOdesoa €O L OHOYd o tsL e dEmls dzs?2 s
f(z2(X)- max,Z Z xi X

f(z(x)2 y*, /@(y) 2 m.
t OmMMmBslsted &3 daj W K5Zdd) st dnkjode| jn
Wz deC yd© dsd UtGddd@?)de),mﬂtSmelsﬁ}-J Lssd3 fadziz:
BHj B3 dMftsdz L 59 Ols! 1 s dgv IS sy gujg s & Is &g 5
Y HOIs! fneowLL! BiYHE ftojHdBIsd d jcets
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setOdd yj dedv =) , Sldesh jdzadj BJYHE Hto H
fpdzy Hilse j dzdz" = MmewiLwnr ¢Jjhtzd OdedBs§dey H BY
Misj BO dORtsHdIMw o ftejHj dzj dzdesdz MsMmists
EftcOodzwe h ji eotLHj2Mlsadd) . 1 s 5 d3ls B B -
ygj dzv A, sctOdzd ufidaf v Ryls o § dedey ¥ dzfipts v L wse tc
wdzdt ©OMMmizy HJ dzd § Isy s} w ) ldneydajjdzd 2, tSlsdats
dzdets otfftshmiz, Clstste” | dHEIS tSHABSHL O H
hjimsoekzs hdia MEyHjdd?2 dzj sBatsHdBs o' Isj ¢
tejLEd O] dkZEYyO,jlshmwy sisb iy jd40M fshdd
jhjdd?, OHY sddjrylscdy Mmizyujddw, disy
dzj Wy sCd) GPHMENEO) dg's. Mk OY ©ONMdssE
¢ dted dsgdimsizOjvls f tod dzv B x| X dz@ Ziddzdjl X3 Ze ,

Yylsts mMsslse jIsMmisolzjls dzj yilsStsd3dke My Hj dzd ¥

{gl G:Z(g) =z xi X,zl Z,(x,2)1 X3 Z}=

={gl z- (2 @(xi X)D(zi 2)B((x,2)i X3 Z}.
utscn@(y):min{ sup mf_l(z),n(x),n(z),mx3Z(x,z)}.
zi -1
t O dsslsted &3 fiztrh wO2 sMe 56 BO &Y dats fls dz' &3
/772(2): 'sup_)l ’27-1(X),
Xl Z
m () =mn{ sup m_y @AM @m, o (x2}
zi -1
I tlssds Mz yOj 180OCyJ 1§ todrdsg fdij figlsd ddzd g ldst
y= fy(a,z),a={ai,ii I},z={zi,ii 1}, y,ai,zil' ELii I,

Y:G- El, A:G.- El z :G.- EL,
| al | Zl

m, (y)-o BL 3By desMis!  IsscoYdsylgts i jote el dadzdzQ "dz

' i Ygl(g ),g | G wif
s. § . s s (Y of(gy)gy y) q W' il |
@i A Lo, 1 Gg) d natl iz Yg,)0,16)d
y = fy(a,z), GaI-FJai,ii I},z:{zi,ii }.
1 sfydzj H dzj § Eidztse dj 0o dztsifh) if dz' dfizts
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(@ T A H9,).05 1 G Az T 27 Hg,)0,1 G UBEHO
m, () =m(y [ Y=g )0, 1 Q)B( g (&1 A Lgy)o, i G2
il
Q( /] (Zli ZI- 1(gZ|),gZ|i GZI)): :rnm{ sup ”\(_1()/),
ifl gyl v-1
mn{ sup m _.1(ai )}, min{  sup mz-'l(zi 33
il 1gail AL i gl z7t
rsfemlsdd, ybst
y:fy(a,z),a:{a,l,ii I},z:{zi,il' 1}, y,a.l,zii ELii I,

z:fz(b,x),xl' X,b:{bj,jl' J},x:{xj,ji J},

e e e B.:G.- EL
vie- EL A:G, - ELZ:G. - EL J ij

n\((y) TotsL i3y desMls! Istse Y, Bsylsts ff jotd fatsis dzdz® ik
' i Ygl(g ), I G w i
s. § . uss (v YgHg,)o, 1 Q) d Hoagw" il |
@1 A Nga, T G 0 wd iz Y9,)0,16) d
y=1f, (a2, ¢ Haj={a il 1}, z={z.il I}, d
(b, i B; 1(gbj),gbj i G, GbH:;{bj,ji J},X:{Xj,“ J}-
UBSGHO

m () =m(yi Y=g )01 G)B( & (a1 A Hgy.g,1 G0
il
O( g (712 Ug,).0,1 G =mn sup m _1(y)
il gy i v-1
min{ s My a(z))mnl s Mg (b))
il 1gzil z7 ji Jgi B
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2. I LBy dshisdzOY sfilsddisdL Oydw
Yd dzj EMmistej dgdzj dzdzr = Mkl j CIss
{ OfMdBslsted 3 BsH j dz datsj fesfisteOdzhise 5
G={< f(z(x)),Z,X,x=argmax{ f (z(x)) : zI Z,xi X} >}.

1 H§ fig'= <f(2(x)), Z, X, x =argmax{ f (z(x)) : zI Z,xi X}> Mt
ojlsiisoljls SBGOLE d ftjnipkes ¢f d&®s sy &
d tjhjddd L OHONHGSEBddE®dEY @) dzf dz0 fip -f 5Bt
GOY | WO BEHj & dsk fsmisteOdnlse j 4. 1t G
i) BinfpdayBY toj Hidzj des M fEBEE" pr &itr of

W:G- E-1,

my W) = ool G:w(g) =w} = p{gi w- 1},

My (W) =min{ sup  m,, 1 (9).m;(9)}
gi w-1
14 Ui BEBijdd] d LOHOYO oL i35y datsfls dats 2
W(g) - max,gl G
W(g) 2 w, rrw(w)2 m* .

tdndddj HOdds2 LOHOUd BeBjifMmfjudsOjls
ZHBo dzj Is 9 tSygjj ddgdiashiijdstej d3dzj dedese 5 kel j €150 fy
s fsMsOdsea¢j d tihjddd L OHOYyd wf-lsddic
Bsy desdmddzy Jets B Y HJ ddsihisd

[y ds oo jflsd Stedlsjtedd vy  dRidK. tojssida?
F:G- K1 {ktsd Mezy0] kOCy] ©OfMMmdoktds O]

My (W =ming sup m g (K),m (), mks 6(k, 6),m, (9}

gl K-1
] 5MsOdzts o ©O BLEAEZEOYSE &) ls! o dH.
W(k(g9)) - max,ki K, g GW(k( )y 2w, wy 2.

w
t OmMMmEslsted &3 § tesH e dudgdlg M Ite | wiydrrdizdzs ¢
it [ 17 Ja, [AAHD] BOY yJ dedesmils! zegs-dats ind
dslssdzdets 9 5L teOMISOjIs dzO 1 Istsd3 d dals § tsas@dgj .
Mkl SISO HdW @ty Mo O BCtlkyj ddd) or B
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ftoj HMIsOodzv jIs  sMdzj H@ﬁdﬂg*tq’J.L isliztsls) Q 4 Is (o LOO H
dz' n H dzw Yyd dzj EMmistej dzdzj dzdets G s Mz

G{gl ..... g 9=}, b StewH sy  dedz o 5O
n

g =...> g~ .= & * H dzw YyJ dzj eflstej d3dzj dedzttid 5 Mz
| n

t) . ) tedigd BsMiskz fizj detsH ey sCtelzy jdzedv e dL H
sCtelzy j ded 2 dz@ i g dzls jdet® Ofddg " j(Mis o Egn)ls, tevi-a dzvdz:
hd2fw LOHOYJ?2 HAY yjdjlkzMmistej d3dzj deddsc s
o0 t)(, bOCE2, vyt ftod jct HEhlsE,y j sty
Y dzj Efmistcj d3dzj dedz' 2 MlzBigy 6 ists dijsjdzz it IsH deqj 2 Lz
9 toj dFi(ided).t OMMdislsted 3 didetsy § Mlsets L OH OY
G:{gl,g2 ..... (o N g.=9g}, G=y i(,
il
G =[gi =(gi-1G{gj 1T ) \{gy :1 1 L}, "il 1,f G- EL

) OH @u® &6 tegsh ls 0o dzv | d31 A i W)k
dd L OHOud o (iTdusBj dis d daj dzdz o frigfl'didizis}wfnlss

¢cMddz dz "e |Bjtesftedwisd?,i, HEB Ga dzjCdsds tsds sa
B dsd dzls dMmE dz¢ wJ &z’ ¢ MEOBIT L} dsjutsssiiE] v is g v ¢

m, (v) =Pl I G:fi(g)=y}=plal £ 1

Mg )= sup Mg (g = (g4 Glel 1T LD Mg T L.

gil fi
I ibsd Mdkyoj BSOSy f tod df s dsc i
(g 1T U dqg 1Ty vodrs s djujscddd, ks

. + -

m, () =minmax{ sup  m_y( g ) min @R - min | ()
gl f 4 il 1L /0L

d LOHOYO oL &y dzsfls dats 2i= 1y, safEsd i 1© ydfdfj lsi'dz

fl (gl) - mangi i G: fI (gl) 2 y*v HM (yl) 2 m*.
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3 I LBy dsmisdzOw sflsdddL Oydw o yd

t OmmBsstedds ctelzf § 2 yj dzjji2 igIS tesjisdsdgjgdedz” -
BWIsfw ¢ Hisfylsdy | ofdey e & d x| WRApEIXRd 2jl -0
Hyd3 oL @3y desMisdalz®  f § tej d3d dadzlysd 1o sy Is3ly §
deslsdz § §Jtej B deds’ J HEBMIsdy | llafedzd yg @Y
kel jChtse sfdmro0s smw f GHEEEE 1 Iilszj €

z-x- en, f:Z- El p:P(z2)- EI,
y = f(z(x),zl zZ,xi X,

p -1
m=Az1z: 13 = :{oz f}, NOBRETIIN O
zl f
1 Eflsy Hdzw COYHBGEB \JSdejoz figls tdf isddnidz™ dedztdy
wifg Z.:X.- ENV.:Z - El
R R P

v. =V.(z.(X),z. | Z.,xI X,
J J(J()) J J

V=pl{zi 1 Zj:Vi(zj)=v.}=p{z; | v: 1},
rT{/J.(VJ) p{zj | Zj:Vj(zj) VJ} p{zj VJ}
m\/j (Vj): ,Sup—lmVj-l(Zj),
zJ‘IVj

R. = Argmax{V.(z.(xX):z. 1 Z.,xI X}, R= < R..

J ] J J i3

t Ommdslsedd oL disy desviyls dazy | didjo W) ok jzdzdztze?
dsfils: o' f sdzdzj dzflv R, s ctictOcfiag juds:dzd ™

W:X- EL p:P(X)- El, w=w(®, "x iX

m W= px XWX 2wx B § § {px Wi, x RI )

rrw(w) =min{ sup nw_l(x), min {ij (x),ji J}.
xi w-1 il
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]l 1tz MzEyoj OS¢y twOfmMmdislstj dis- daj Y
desisdzts? s lsdBdL Oyd de tekz 'NIJOﬂJ sy taigtsots oz § Cutff ] f

f(Z(X)) - max,zl zZ,xI
= f(z(x) 2 vy, vi =V, (zj (X)) 2 V¥,

w=W(X)2 W, n\((y): sup mf_l(z)2 nt,

zi -1
TSR e
zj | Vj
my W) =min{ sup My, 1 (X), min {mR (x),j1 32 m*.
xi w-1 [N
t Ommdslsteddd MdzEy02, SCHBEHO GhEzhk Miss d

SUGjH) &j dzset ) fsBEhzs §ipdl)me 50 defrdg k
oL @3y desfisd kH yodiz] fsth dsic j aigsyms id dzdzts fyls
k(x) - max,xl X,
k(x)z W’W(y) = sup mf-l(k)2 m! W:W(X)2 W*,
ki f-1

my W) =min{ sup My, 1 (), min {mR (), j1 Jp2 m*.
xi w-1 il d

I tlssd3 Mdzkzyoj IsOCy j i lspijfitdisiie txiisde dddi u
Hjd des) feshstOdhnlsets fMdjHEzsh jets oadHO

G= < G, G ={<f.(z.(X),Z,X,x=argmax{f. (z. (X)) :
i3 J J ] ]

zjiZ,xi X sl oJd.

lojHjd3 oL dstsy dzts flwdzlzts § f jj Hojj dfsjj diatidizes -y f &
Oy j BRO KsHj d dsdi §teshstOdpldo jsi fd-H g5z
desd ) Ji fodsh s wOffR] Wi dingsdwedastL &y

sftcOo jHdzdo s klse jtoy Hj dad j

W:G- E-1
my ™) = p{gl G:W(g) =w} = p{gl W- 1},
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My W =min{ sup m, 4 (g)ms (g)—mmmG(g)gl G, IG}
gl w-1 b

USGHOH OYO oL sy desfisdes?2 tsflsddsdL ©Oydd B
W(g) - max,gl G W(g)2 wr m, (W) 2 m*.

{4"Jjdedj HOdadzts? LOHOI{q' sBiMmfjudeojls
EHe dzj o Stej dedzsiisd yj dzj EMmistsj dsdzj dedes @ 5 f
HazY dzi 65 84" jded2 PO uUd Ot b dsth s B dzdts |
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1 O¢ dz¥ uJ ded
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dz" =, ®hdse Odedzz 2O dH W
ds thmte j dzdes EHBB s f tod d3]
HOdzdzr » dzj ftsLeatsdwels § tsdzk uq’ls
OdzdLj dejBBd htséts tBI j BO H O dzdz'
dmmdzj Hse Oded j Odze tste d Isdfzd
9 C dzOH odzgjfp w. [. skLdgj yssoe,
[ e fd3d SsHO [ sbkLdj ysse, 1993]. °[ tsB dzOts L
ftotsB dzj g3 jrls@IH OdzOdztse d ydz' » f tetsB dzj #5- O dzO
Isd?2. Clts ftsL o tsdzd dzts, 9 YOfmlsdesmisd, Iz f
MY stcdBz dzd tetso Odzdz" | Hdzw tojh jdzdw L OHOY O
Coli3f ! 6 Isjtodets? todPREH@OYJ Kuzthfet sov et a
l tw©Ogtslkj dzgj ytso, 2006 HOJjIsmw fMmdMmisj o3
BiSBHO d2O wiLrCj WttdRgOdz dzr = Ctsdzlsj Clsts
cOBtsls] GftjHjdvslshy Itcd WstedBOd dz » ¢
YyOlsjd dgr 2 d dejtsftejHjdzjdedzr 2) fy tSHded 3 o
HBEOL" 9 O Isfyw Yybsts Mmzsy dzr § -Biskskkdd sy ¢
Bsdzjj SR OCIsdes ftoj HMIsOoadls! o odHj f
fsdvisdwvdizdd fsivdkzlsr 7 orhj Cdsj CMmistse.

3.1. JviLojh jCdmighl) ¢y
3.1.1. { el migvazjvezdzl @1 iOdze@ B X%,
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fs5 O0dOdzsedd fp Isjd3, COC 15 BN dzts fHJ &
i BO GlsHjdz detsets dffmdzi Hise Odad v .

]l HOdzdzets?2 tcOBBIS] BEHEIS 99 jH]dr tdgj € tsls
ter 2 msy dts s dmr e Ol! Odz IsijG dzOBdedrsizz s ®
cduydezs o9 jHjdedes? o [[r WjdeSts, 2015] . ¢
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3.2. JjdeitedudimSdd tBi jCIsr
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¢t [-BflSBHOL o ddgdvodzs? Wistedsj g HAls Oo
dzr Odkdudw ddd skhklshses v dOBSGLO vy  d
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RAzIsdlskzls MdMmsj BlesE s PEEMdd[ BN o
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HOdzdzr @ ©® ©O®RS OR 1§ Olsj dzlsdzr 7
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d fifn-dzj H ts9 O dac
dzj dzgd 2 B sSdz' !
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dz' 2 O0dzOdzdL tOL dzdyde' 7 Bt HJ

Ctsdeyd f ydw Mmddaj e jlsdud MEsaets HRBHO 9
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" HEC o2 CdzOMMdW¥ dSOoydd. I inflsOs dzj dz
YUj M2 dOkStdjlstedyuj MSs2 L OHOY].
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fteddvisdj tjh jded?

I'eodHjded]
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vjtodzddz ¢c dzOkCsd3j Istedve o9 jHjde 1. 1. 1 Oc
His. , 18B9() dedets] Isjodesdzsedd € tsdsRzdzd S O
fiH j dzOIs ! HsMlsOksydess HBMiskY dz@ &3 B¢ tetsd3c
sjrdeduyud MCs2 ddWsteddOydd. 11 btz O
B weodzws Isfpw tcOL degstsBteOL dgFf | ddzMistelfe3j dalsr
oo dge®sSHAZ 7 HOdzdzr 7 Hdzw tojh jdedw teOL dzd
(dOftedd3jte, tftejHjdjddy f§jthfjClsdsd’
Hts. , 2015a], fteso jHjddw (OIjdalsdz = (f
[1tedlsStse d HL., 2015b] d tov@©j dacks khgls@d
p 08 siw f) ftesBdzj Bs?2 SBELOBSICH B hdn
flotsc dasL @ j RS sets st MMO (@- s
fsd LEjlimw Ijtegddz ¢cAttMO2lse) . ujteddds
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M deswetej 2008 @GtsHO fgifzdyd Gde'ndeezz [ af rdauld fgE
Nature. |1 fMmttslsejlMmMlsoadd f ¢ d&Ommhd WM< dc
cOCIsjtedL s Ismw fwist ¥ wshdse dz i3 Mo 2 Mmis
(¥Wdrdyd M€ d2 wBi Y &) , (2) Velocitw-( J
BslsCd) , (BdpscBaBic®OL ¥ j ( d3dzj sB R BH J dBsMIs

sdftse Mtz skztcdtetso Odzdz" =  §tsdzEmMistlz¢ Isl:
(HsMistse jtedesMmis! ), (5) Validity (ISBlsfr]dzE

HOdzdz" i3 f sded B3O8 sfqw sOSCdj HOdd j,j B .
oL By dzsMisd s jtodese Odzdw d o3 o tsatSLteq
l OtedOdels sftcjHjdzj ded¥ Bz h =R HO@Izdzf",
B dOfmMkstswh j2 OBl , Mtsmistsdls o Mmdzj
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e HMMise j dgdes MY sdziOt g Gede” - o §f QP dzsHE € B
sjitedOdz detsets ftoeddewisdw tjh jded?. [MmtsB j
SftejHjdjddw Bd "da HOdMG - v sdtiskElp |
s tsBi jBO 9 HOdzdetsdZ Mz yoO,j] daj tOMid3OIsH
ftedd3j tosd §SHEGBUE2 (s dj dgr Weodwjlshw
o Yy022ddzy & MdkkzOoydwrn [1jdkseOdd d 0.,
ydd, SCobtste’j dagj sSBRBHJEBS it s CEt@pddedldgit
dziBtsdz? " dj (d2Ofteddijte, daiMEtsdz Sts o 0Oted O
dzj sBrBHd B3] Hdzw ftoddwisdw tejh jdeddz (o7 |
kdtetseo Odzts ( O ted d3j te, dzj MStsdz S5 H JSMWISC
Hdd&" Mfjydod dg' § (bR sH sdo fddiplshedzidsd
ftocj sBteOL O™ 90OIs! Btsdz hdj HOdzdzr j o- detso |l

BOh Jdzdatscts oL O dBsH j 2 fylse dw.

JHdzd 3 dL rtstesh s dLe jMmlsdyr n MmdMmlsj dzdzr
fteddzj dgv jIsqw o dzOEStsdiBilstedd, wodzw jlsfmw
Data Min ng [ A d dzdz, 20117, [ 1 BtesH] Y& d2, 2
yomdsimlsd, djsBritsHd®s E§sdvdkzls' dteOL d
kduimMSdn SodmstkzSyd?2 dO jMmisjflse j dzdzts ds
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sStesMtf j CIsdodes” 2 0O0dzOdzdL ff § tefnded T Is ( 15 i &z xiz
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bHtso dzj lsostedlsjdr dzF o5 jLbdr OO, dstsdz] k
dzj Bjdzjij, (GBHOGH Mj EOdsduj MSsEE OdO dzg

LOHQyofgjcHO ftsLotsdzwjls § tsdazkzydls: HH o dzj
3 6, or weadls! -ldiseflg] f jodzdS, OS2 ¢ Odz' wiz" J
dzr | dz2Of tcOo dzj dzdw, tsyJ dedls! COyjMmlsats § Ols

[ d&zv ftoj sSHESdZj dgdw 1 ss2 ftosBdzj di3F Gt Hr
BSGOIT | oL By dshisd fj 30dzlsd yi Mémes O
dg' § d&3jrOdedL &3, dMmY sy A datgddss gid wor ) d tels) Ida<in
CtedlsjtedOdz! deséts + S jtolsdesegts tsyj dzdee Odzd !
Lisdg, 2012], [JOtdude, 200:82] ,Mdls=aydtfo
dZ' j] H9 O BHABHO BRZHEI cOteditsded ydets HIBY
fskzydls! MddjecjlsduijmnSéd2 +WWjChkl [t 2
dzd ydzf 7 dOESCBj stedyj mMSdrs LOHOY. dJ-tsH f
BOjIsMy oBLKLOMISOdzd j ¢ WS Is ¢ o dzig iy iz dfiz' s PUS |
fzdw dedw wlsHjdz dg" = yofmlj?2 o juHddz® Mmd
CoOyjmsej OSSR ¢cyOmbj2e dseckls o0Mbsizy
sduyd mM¢dd Of fOtOlsr, &jbssHtsdtsedyd MsdJ
LOHOYOn QzzOdfdL O1 Osltslz 7 Mddzj e jIsdud MS d 3
fozzyj d fttd ftoddkjdjddd CsBBddoyd? O
BOLJtekzs hdrafmw dz20 t©€OL destsBteOL dz" =  d3OIs j &3O
MisOlsdMisduj MSd2 d L CMfjtelsdy 2 foHOSHT )
Cdn o OCacdipdidiss} &5 Ctedlsjtedjo, ROLOCIjtedL t
dgmidzj Hseo Odzgd™ ©® ©O®RSOR d&OLC s Istea-yj S
dzr j| deOkzydze j dzOftcOodzj dedw,  Oljdalsds j L
tejLlzd sOIsT, odzEzyjdedz j f fsBsh i f- oL
fOtcOltse Mtse dzOMmks Ismw (2O tod 3 te, Bdzs G &
CdzommdW¥ dydtese Odz" ) , sts Bsy dets EZlsoafiey HO
zv jIs fsdzzydls: Bdzij dz2OHjydesy o jdad J .

1. 1 6mMisOdtsa CO L OHOYd

t OfmMfidsslsted d3 § sHtctsB dzj 4 , ) CoOyj mlsa j 1
OB Istedyj MSdr L OHOY, O dd3j dzdzts: d3ts dac
[ OdzdzOW LOHOYO Wwodzw jlsfmw 90y des?2 MsMls(
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Csigi dzHso Odzd ©® ©OREOR tojh jdedw hdJetsS e
[1tedlsSCtse d Hts. 2015b] .

ud a3 doj d3jdaj j, o tBMXOMISI § Olsj daltxlz’ =
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sjrddu Misets fesetei MMO o wLWH] Mdazzyo,
ftecsHdCIsse CﬁoBm@dz(d}) fazic s Missd3 ydmdzO df-sH Od
sseo Odedd d c{ucflsBd3 9" McCsCoOdzdtidydts
ss9), O ISOQ>14 dn Odzv Issfis: ¥ 9o Htkzedn
dmMmdzy His9 Olsj dzd , QOQ Exd BTzt tOmMmdatsist
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s jteOyd?2 GBOBBISCd ddetsy § Mlsea, CoEster j
LOYds dz0 cjlsjtetscj dedzts? o' ydmdzdlsy gzt dats?
ktsH Mt  dd o diOiszstsEssE adH (s 06 ts dzts
sz Stdzlsj SMlskz, L OHOdMsKEE o0 §tds dd>y
s Misj 3O, Mdse OdzdzOvY dzO L dzOdzdw ~O{ | O9
L' Ldz2Odzd2 (1), dz3Oh d dgr sBtcOB IS d L da
Jgdals jteW j2 MO (1 RrR). ds fdfty s djlddss iywilsfipw  Cts o
fnd Mmlsj a3 , sfhdeso Odzgdes? 20 L dzOdzd v =, Csist
slsdesfmdlsmw ¢ odgj hdzi 2 yoOfmlsd, HBMIsEY dats=
] md Mmisj &34 , sfhdso Odadzs? 2O L dzOdzd v -,
(tedfy.: 1) Ektetse jdz lizdf ®RD;dzi 2Bd vz tzth)ds dizdz? k-
dzr i3d; 3) ke jdz bkftOsdzj deadw L dzOelzd v d3d
dzj dzdz" &3d o© odHJ BGHodsStesHdZ = MJ BOdelsd Y4 !
CmBdatsy j Mlso j dedats 2 ddzlsjteftejlsOydy 2, JstejBl
dzedv d ©BKOBBISEd o@ds yyPhlse 0 Wiy BY toj O dze
fMlstczClskzte HOdzdz R : Hd OB uj MSdj dBOMMde
20141, O 1Its, 9o Mottt yjtjH', IIs@jBljJ
BdUu MEtsets YftOodzj dzdv Y OdWIs! v [ sglalzls,

ded § , o Hnjedshits  f§jtejor" Hjdzdzdj EZYyoOMmlsSCte

344



CUHINEe3 U \
aHanii3 yopaB/eHHe 3 HAHHAMHA \

HOHANULL

MHOMHCEecmeamu

(obwedunente,
nepeceuenie,
pazsocme...)  YUPABJIEHHE JaHHBIME

sbrdeﬂgyuea yHpaB/IeHHe YCTPOHCTBAMH /
BbICBOVOICOEH e J

[
VUACMKOG NAMAMU (ﬂaMﬂTI)H))

tdf. 1. wojdBO ketssedj?2 mMdhsjd , Hdat

tdhdddj LOHOYd ¢éA) Hdw 1[ o BGHHRESKEH
Hiteyde Oj Ismw dzO dzedy dedr Etetsodz s d { tsdzdets
ltesdL otsHdIlsj dz' desdndsts o Ofizd 3O i/ @ dz! L 28 0 d
Odzc stedlsdzse L Oadmwis, 9 YO dshdd © tlis
tc@is? f ZzOWsteds , CtlsstcOW o' B tcOdzOB -ts fiydats
cOBBISC] HOdMzdzZr = BSSdzr htsets tsBI ¥ BO d&-C Oy,
v or MsC cfdesdfLjo S EEQdzdz] dz' dz" | d wOMmY tc
d2" § orf udfmdzdlsj dz dzg" § MmdMmlsj B3 ¢ zOMMmtse [ g

1. [fdmOdedj Odkettedlsdss

Il mMoskejlsMmlsadd 1ns EpPj dF Lo cyd B9 dzj
Odzdzts?2 dzO L dzOdedw n, toj OdzdL 59 OdzO Mg Mmis§ ¢
COtOdzs oz h O  Inf(tB) (e O =g WM SYAD ZW@s-d )  H
2 o9rHjdzjddw d eorfmetsBYHjddY LEyOmilsg
CHUBdmMisOdzlsdetsy Mtej Hdzi § OmBtelsdL QGud sdad
Hjdzg dedvw, o MmdzEy0oj, J Mdzdkz we sz isdz O
9 HOdzdzr = ftejorhOjls WOCIdud MEtsy ydm
dmMrtsHdtsets Meaw L degse s EZyomsc O §O0divIsd.

10 Rdff.cdo jHY dz cteO¥N S dzZsecOtedW diffictso O
B dElsOdz! dzf = toj L @) |cO@stsds™ o tsif ggfed@dyd 2 § J t
ded 3 dzj casda'lz oSt i Je@pdeds’ s jweOYdd, 60
tcmalloc [TCMalloc, 2016].

10 obttetsdz ktetsodzy ©J OdzdL 28 sfqpw  d MY tsdz
csHBo JHSoa B2 Gdstsdatsedd f§fjttOydd *§4te]
Isd) d3dztsy § Mise
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total for fug =2.1903 % 107 total for &, =5.2264 = 10°

loga(tan i)

3x 107 i

tdm. 2. L tOWdE dscOtedW 3O ilsdztsh j dzdw o to
fgtejor Hjdjddy Ao dieo lzdgotisd AW dif)jd €+ dats
McOL BB B JISO

¢ dz6 s te d JsHfizi td AnjefsectMultiset®A, By §f J toj i ud dafv Zkz
dets ) j Mise .
1.1 7 f sdzdzed Is 3 e gD &z' detse 5 d dBOS i d #3530 dz!  dat
Hjdedw COYHBGE | dijods) dasiis Plydpsypisihis o O
ad, Ud« RangeBinarySeardbA, BJ.
2. { s3] sdls! & dAf@Ad fRgPalz] dz' j ddeHj S 6O«
KoM o ©
opy Flagm((de(i-3) gall
« .
jolagmax({ 4 c{i-3) gl
3.l ryudfmdzd s BQMaxSdaitefd):
k« ((~0)>>(clz(LengthA))+1))+1
f s kG 0):
J @ k), Is D[i] « max({D[i]} C{D[i- k]})
k>>=1
4. 1 v ydfmdzd s
(e F- P11 €] LE
10fi-o[i] V] Lf]
5 17 ydmdzdiommdre ftej ¥ d < midz Gd3komndE: O
F[i] « [ [i]+PrefixSun(E)[i].
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6. 1 " ud fdzdnigEf}=1), Is R[F[i] T 1] « A[i].

7. 1 5L 9 to @RsHLNgtHA) - 1]a

O dzcstodIsd3 [ § 2 tc Oy driteMultiset$aA,B§ B J H d dzj dzd

Bz dz! Isd d3dztsy § Mlse .

Ll fdzdzdls! ts5dmé oi3dded Z3Odz! detsetsy  BBO
Hjdedw COYHBSGE | dijods) digsias Pldsypisiis o O
ad., Ud« RangeBinarySeardbA, B9.

2. [ lsdzji IsdIs+ & df@Ad fsPalz dz' § 2 JdzH j CMyr e O¢
KoM o ©

oy [lREm=cl -3) gal)
folagmax{ g c{i- ) gli

3.1 ydmdzd s B CMaxSdattefd):
k« ((~0)>> (clz(Length(A))+1))+1

f 5 QG 0):
J M @YK, Is tD[i] « max({D[i]} C{D[i- K|})
k>>=1
4.1 ydqfdd s
o gofi-Dfi] ©i] Lf]
Sl Ly o) up wf]
510 fdddls! Hdv CONHEDSE | dzj dsj dssO O

E[i] « i- D[i] - U[i] + L[i].
I'mudmdzdls! HE Offiténjd W d ¢ fydz" = Mz B@ GO
H « PrefixSuniG).
7. 117 yd fdzd Is ¢
Hdzw i sls (A +LengthiB)elrgt h
Ri]« 1
8. 1lrydfmdzdls! Hdzw CO)YHBGEB 1 dzj 3§ dzls© @O
4 ) @&1<>B[L][i] + E[i]]), Is ts [LR + E[i] + H[i]]« O
9.1 " ud mdzdgommdle ftej W dS Midkz GEonhd RO
T[i] « R[i]+PrefixSun(R)[i]; T[- 1] « O.
10 " f sdzdzd Is! Hdzv CBQ HE&BMiNdzg & dzls © (
4 @xil¢cLengti(B)),(Ti- 1]<>T[i])), Is ts [i]R B[T[i]- 1].
1 smdzy ¢ Is cRfrfss ndjQdyfifdlse @ Mj 4 Hzj d3j dals™ 3G
11 r f sdzdzed Is! Hdzv CBQ HsEBRNdzg & dzls © (
4 @H- 1]=T[i]), Is 5 [LR] + E[i] + H[i]] « Ali].
121 sfydzj 1 Is sSRfifds HA§Qdyfiidlse L dzp o5j dzlst 5O MM
]l 5L 9 tc @sH{lUsnAgtiA)- 1] + T[Lengt{A) + Length(B)- 1]a

o
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rdzv sfjteOyd?2 ktetsodzw k¢ tcOo dzj ded W] -H O dzc
R dzdzOW Mdztsy detsils: o MmMslse jlsmMisadd f Isj
B t5dzj § [ (Im@)dsp+in®(m) (N7 flz 33Ot dzOW 35" datpfijls 3
Csdzdyj Mbets fesyjMistese ) . |l stsffl§ de @S
sYj dz2S O H OV i (n¥In’Me)®2"pden)).

f sHj dz oAl Hdzw 1 sfdzso OdzO dzO d3sSH
WtedzOdz! dz » ftsdgwilsd?2 [ Stumme et al ., 2
1 MG dRdetsy j Miseats Bl jClstse W tE jdsoesply dadsd» s
Mots2Mmlse, Ctbtste’ i3 d&BEGaNEO,is i@l 'j Mis® its,
dL bty n ©OYdBsdzOdz' dz' = ydmj dz. 1 to 6B dzd % ¥
S toj Hj dzvy jskno seMO@ Va dERVT ViR 00OCIsj ted Misdy
ftcjHdSCOIs. vsOCdds 5B tcOxyds, oxHGed yided B 52
MftcOo jHdzdots tSHdes dL MmdzjHEeE hdrn Eklse j oyt

1. depx,yd=0, Ists xdzg | S8 ZOHOj I8 Mo 2 Mise sd3

2. [ Mdzx,y9=1, Ists xEBiZPEGB®j s Yo s2 Mo s

3. dafx,yd=I , bkt dzj dL o j Mls dzts x fipee EB20MYOY tisd3 dz

1 EMEIG (YIM) , IsBcH @QX)dd)dz o JUEE (Y)Y
OfftesC MdBOYdd oBdsy iMse O OltdBlkzlsss ( 51
(OtcdBlzlssce) LOHOsIsMw COC:

LOO={y" x(d X) - (Ir@yd>0))}, UX)={yI" x((XI X) - (Ir(@yd=1))},

EY)={X" y(YI V) - (Ir@y9>0))}, B()={x]" y((¥ Y)- (Ir(@yd=1))}.

1 smstetsj dzdj CcwOW O tesHtso JHBoO 52 tsdzls 5dzts
FrfosHdIlsmw € Istcy &3 Mdzj HEE P ddg M Oc Ods:

L uWtstedzddtetso Ols! dzOB tséxten) [PEeliméngtdiiPqli]dz0 dzts o

2. uWsted3dtotse Ols!  dzO B witéen) [Rpelrsapwtsi J0s4z0 dzts o |

3.1 sMmistetsd Is ClcOW twHtsoa dHBO B2 Bdzlstsdzisae

10Btster 1 CMisj dzZdsdzOdztse d ddzlsj dzid 5dz0
s jteOyd2 Bl jHddjddY d §jtjMn yultgY HdB
COYHBSEB tBI jCISO (ObtedBlzls®) dL o j figplsdats «
stster di3d tsdz BB d&ZOH O Is, d Bdzsy jMmlseats Olsted
sBdZOHOjIs. [ dtsyifMmlses OlstedBlkzlsse (gl j I
dedjy + CMisj defd tsdzO dzts 9 y q I 'das @ fdb)fif s dzO @rtso-f J B §
N4 Mlse Obttdeklstse (B jCktsa), Cwlstpter d&3d
HEets 1 CMisj dEMdsdzOdzO ( ddzlsj dzifd 5 dzO dz@)-, O
sster di3d B jHddzi dedj  €CMlsj demd sdzOdztsfo- ( d d
sr 90 Ismw JUPUzd BB idzdatsy j Mise OlstcdBlkzlstte (s
Blzlsr) CO)3HBets { CMsj dzMdsdzOdzO ( ddzlsj dzmd ts

ltcOQodziedzd . Hdzv izt BtsG s OlstcdBlZISO i(-tBI j
i SlIst (OtedBlzIsT ) 1 CMisj dzgMd sdzOdzO ( d dzls §
dzdeEzjls, Ikt MicjHd tOQodgr » Y5 ddalsjtEzhndsd
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ZOodzse (ddelsj dzZmMdsdzOdziseo) o" BdteOj Ismf- J H]
sj dzd s dz0dz ( d dels j dzind 5 dz0 dz) .

ltcOQodudgdzd . Hdztzd E®CPEtcdB ZIstse -EB B £ &5
Is § dzfnd 5dzO dzO ( d dals j dEH]daEEORZO] L tojse st midgy ¢ s
dzj dL o j Misdets tsBdZOHOjIs dzd tdz dd&3d, ISEGHO
Moo d3zi Misdzets oMy © GCOYHBAZ dL dz¢ B' nH-B 5dzj
dzr 2 + CMmlsj demdtsdzOczse  ( d dzls § dzfm d siE@ dzif e0)ls tets
BzlsOd&d ( tBifjsMs)ddlyd,j sBsdzjj &sh dalzj,
Mdsdodz ) MO dvelsmw, O fjter 2 dm& dz¥

dzO B ts|{a}|{b}{c} {d}|{abd} {ad} | {bc} | {bd} {cd}{acd{bcd{abcad}
{13 Jolo]|1]0o] o
{2y i JoJi 1] o
{3y Jofi |1]i 0
{4 J1l1]o]1] 1
{1, |ofoli |o
{1,33 |ojo|1]0
{1,234]0|0|0]|0
{23 |ojo|i |i
{24 i [0]0]|1
{34 |o]i |0]I
{123]0]0]i |0
{234]0]0]0]i

O, {abed

tdfm. 3. 1 0BBter 1 ¢ Mmisj dzff) d &tz ¥zts & dzks § dzls § daff)

l1tcOoadWzg ¢ ¢ dr Htwkzedr dMCdze yj dzgd 204 € Mls
dzse ) , Ciesdzsy € OC 8 fitcor d3 Hokd3 lfwLOo
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tcdo Os Isfpw ofgj tMlsOdz dg' § + € fMisj dzid tsdzO dzr
fsdzydls: iy &3 ts@ffdtsflsitg dagde’ Az j

1 smdzy btses, COC "stedzdtetso Odzr @OB Ste!
IZse ), GMEh jMsody jlsmw §shistesj dzdj dzs dzls
Istsdzts e d 1er]ls,;dzfr]q’1sdz.Odztsa d ddzlsj dzmd s dzO«
Wistedidtelzj Isw  flzlsy d3 Misy tsdgfiydte k) dide] v O dalg H
k) dL MV steikdtetse Odede’ = degQip)tistsd) odff i CQIz
LisC Blsdzsh jdzd?2 dr dai f sMici HMlso j dedese s 9 ¢

10 btjls! jd&3 hOcj EMlsOdzOo dzd @ O Isfpw fe w
L CMls § dzf d ts dz® dz d ddzlsj dzind ts dzO dz@X),Kd & fls C
aXd(X)aa_étY)Yé (Moo Mmtslsejlsmisedd f o 6Oy j dag
LX), Ufx) =R (U, LU, X,

Ey)=r(TuLY), OFY =p(ULUY
o b g~ (2 0 @0)=X) A (a04) E( 08
R %b(dx»l( b (x)EX) o (4x) E( (W)

Fa(4 @)=Y 4 (o9 1 (O
TPo( ) b CO)E ) o (49 & ( (4)

RMC dz¢ yOE sy dL dssdksedd ofj §ohistt
X s 0Cdj, ylssy, i) @AsySHly,od jds dzOH dzj y Ols s ls dzat
ltedd@di o f sMmMistesj dzdets 2 s dzls 8ozts Gef{df, 2, BL45,B tc Oy !
M={a, b, c, d}.

1 0% dzv ud dad

{t OLtcOB sGBRaiAHAL JIs 3" o HdZOL dzOYJ dg' dzH dzw
j dedzj SsOdz dzF B fdflsj 5OS, oCdz* yOW  SH I
BOL L d&Odzd?2 d f(shmbtesjddy sdssdascd?,
[ 1 BdzjdaSase, 2015] .

df dMsC ddlsj tcOlskzter

[l Ooted dftsen@. ,| ODUAASo O u. ¢. 1 OL" L dOded?2 ( dz

. ) Ooted zsamBotsh jAMEY2: 1 dlsjts, 2000
[ sdzj dzk tots. | S V& Jsjolz dew QI d dpCe OW s d dz2Od3d uj MS d J
f OtcOdzdzj dz' dets?2 tBteOBISCd L dzOdzd 2 fefdeyd -

s 5 0 Od@STISA012.2012.
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[L 5dzj daf s 6. ,| 2D dE]Se., § Zdzw Cudjdd@®D dzls d 44 ME O  Isj -
Codif sdzj dzZsdesets e Sisdtetso Oded W/ AFIHAOY5E, Lk
2015.

[s dzz ®014]s dzlzfls., rRMCEMMisots f tetsc td P BB tksy Giegd W20 b

[ Ro Oh j dzf R 9 @M Qj1dEC}s. 5 H | dz® dz@ s to df HziB'] G ta QPR
s ) dzts &1 flzts to =i oy CRdzls oy [jO®THRS2015.2015.

[ROONjdeS ®R,002QHZEIS | .1 . bz stedIsdzr f sdzd dztse O
s OtedW d3d ud MSE 52 sy ldds @ teif s onjddadzs B o Mils j d3r
tcOmMYftej Hjdzj dedW dzdodzj 2 cdes OHtcj Mz j di3ss?2 § OV Isd
sOtf soMC dj dzOzaedzQ@nNfiRiY 1 r iff.dBMmS ,vy.2012

[RoON jdeS 5 dRe®N jldz2® OB ktc 1 ftedfdeyd § ' difj dRUESNRES ts
dzi L Qo dMmddi3sMmMisd d 1§ dzOISOSEHB/RSTARELB.2066] Odzd L Oyd

[Poelmans et al., 2014Poelmans], IgnatovD., Kuznetso\S. et al.Fuzzy and rough
formal concept analysis: a surveyrf JGen Syst2014. Vol. 43lss 2.

[Stumme et al., 2001]StummeG., Maedche AFCA-MERGE: bottoraup merging of
ontologies // Proc. of the 17th International joint conference oii Skattle2001

[TCMalloc, 2016]TCMalloc: ThreadCaching Malloci https://googleperftools.goag-
lecode.com/svn/trunk/doc/tcmalloc.html
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310t vrt ol RrRrR Jlusd{JIA1RrRY[HS]
c 1 Y rq1tuvlilom 1 AR
1

WY RGP IM [I REGLRE

1 - 1. s tsigkprepanzEm@ia@gmail.com
. [ . s Hskuzjetgdebseru)

1 Oy d s dzOdiy figelz j2H 59 Ols j dz' MC d2 Ekdzd e
clr mMhhoWs dzO 1 Cesdzk BHS O

I mMdzs o des?2 ddeMmistclzd3j dals Msotej By dzdes? HEE OL
zOMmilsd ftde@oddgddpdiyr = 3 SsHis9  dzj y@G-dedw dzj Is
ddRMmisOlsdmisdui MSdd SCtedlsdtedd, fuoddyj d¥j B
BdL s Odgdese s dMfdzj Hse Odedw . 1 ted Istsds Isj
s WdLrdsdsedud M cf: sfMtse Jj dzdzsMmilswr § Oy
ZzOc Oj sy § sHEtS U@daé Bfstelr e sz f fO7 f O
9 0dedz" = 5 MotHMIse WdLdssdsedyuyd MS d
(s MotsHmlset jMmis mba;@&f® SBEOL 53
s dmMOdedw o Ls;tsdsddz@" 5. dz. kL stedr 7 f
]

sdzs yjor" j: mezse Bt IsjtcOf dd, O dzBdzg L
5§ d mOdad ¥

I'ojHjdd]
lteddzj dzgj dzdj OdOdzdL O HOdzdz = d B@M d dzdzt
zOMmlsw i yj dzse j yiméts?2 Hijwilsjd detsfylsd o
cOMf esMisteOdgj dzdj . 14 BB O Miststesdas?
dzi Mdislstew dzO o MsC @l d LdsQ .4 J eizs ) I€ Gslsifpg dets
ftosmMistcOdzj dzedj fsdzzyddzd MmdMmilsj d3r Hd Q¢ dat
CazommdW¥ dcoOoydd. J[Hdzdd3 dL OSIlskzOdz dzr = o
HOdzdz" = dzO MjeBHMWh dzd2 HJdzr WwWodwjlsipw t
s lsd d30dz! detsc 5 Gz dijj ddf®, Hazv L O dMd dstsMmisd
d HOdzdzr = HJOGdztsMmisd < d. JHAZOCE {18 L OF
yddzi, des d, MEOyjd&B, o BOLSJjlsddzecg- Hdv
yd?2 d MmbteOljed?2, d o ftsddlsdtj HdAY sfl
[ OdzdE®B SIsO fsfMowh j dzO BHdesdBz L d3d Ists|
2O thdasoe | HOdzdz" 7 tOdH s L Jletse Odzdats @ s

352



(RCT) [Levin, 2007]. sddddujmSdi-RCT
dzdj dOddzzyh j2 MmMtcOlsjedd dzj ud dedwd mH dzv
EmMzsodwdy o~y Hjdzdw §OyYydd dzs© o L Ists dMm
dZdCOCdds tsBtOLBR dzgf EZydlsr a0jls oL diisy dz
sjteOfdes dtsyjls, o Istsdz udmdzi, L Oos difgj Is!
ZzOEOjIsmw MtcjHd IsOCdrn cte@fdJ dzls o CtigtistisjtcH Jr
odHds] ftjdBkzh jmisets ddzd, dzOBEGtesl, ot
fMistcOIlsj e dd dzj yj dedw 14 Mdislstey dzO@ ©OY k2 h ¢

ud m btsytd Ltjddw &EOhdddsets tBEZyj ddw
Czommdv ds oyddodd ¢ o glstsds o dHj daj
LIss2 LOHOYd, 1O C0O0C Htd MteOodzj dzd d daj
RCT Hd&zv COYHBGEts fOydjdadsO jfmls! 981 d3tsy
yds dzO@ tsHdzk dL dzdr. stz Istsets, j H dzw
MedPBBdzj 9 Oded 2, L O sy HO(dEYI2ts 21 | fricdHighisul dedisy
COr RCT dzj ofMjcHO oL Bsy degs HBMIstse j todzk
dMmdzd o COyimbej wLJjLEd OISO dzj yj dAfw 1 te
90jls fsmdzi bkct, COC dzbyj dediz ¢ B¢ ts dgls dSdk
ftetsBdzj dii3s? yJj dzL Ztcdtetso Odedw dzOB dzt H jQlzd 2 .
dIsmw t©Ode h§, Yy B3 dzOfmlszd ©0jls Mmd3d tels o f
zodetsdzj J ojtewWIisdzOv MmMdlskzoOydv, YyJ @3 dzOts
BzH]J BB L dzOls |, sGtlsEGetsptedgd oy ddzdn-Hts ¢
fMdzj His9 Odad v, ddzOyj ctsotsteVw, dzO B dz¥ fi-j dzd W
Isj dz' dz" d3 BetOdzd yj dzdj s dzO My sdz! L 59 Odzd §
dzj sBrtsH @sMis! §sdzkzyOls! sfdmOoddw, ¢t
Cdzd digflsy@csd . 1 © MieHdvhded?2 HJdz dm-9]j Mmls
dzve h dn tjh Ols! LOHOYk or Hjdzjdzgdw § SHG Gk
[Zzhao et al., 2012], [Korepanova et al.,, 2014], [Dusseldorp et al., 2010],
[Dusseldorp et al., 2013], [Lipkovich et alQP1], [Su et al., 2008], [Su et al.,

2009], [Loh et al., 2015], [Rzepakowski et al., 2012], [Wager et al., 2015], [Laber

et al., 2015], [Athey et al., 2015], [Soltys et al., 2015], [Qian et al., 2011], [Kehl

et al, 2006], [Zhang et al., 2007], [Green et2012].

l HOdzs?2 tOBBIy ftoj HZOCO] IsMw §AHABH
BE dZ2lIsT 7 sfdMOdd?2 [ Ganter et al., 200
20117, [ Kuznetsov, 2013], PHiso dzff o tsts!
yd?2 o iWW;leq’adztsfr]lsqteOhchBtslsingtslsJ”lsaﬁﬁggtsﬂ
sfdMmMOdedw Y ssHGEtekzd (, LOBS dzlzlsr j tsf@noOded
sdls* fjtjBtste, dai FtedBjcOw ¢ dhmfsd L ts
sfdmModed?2, SColtster @3 Mslse jlsMisoakzjls ©Hddzs
LOBSC dzzIsts ] tstisdnfiyO ddf@Qd eWsedzipjj f sdzder &5 d 4 51
dzed tsHddz dL ftedL dzOSC s, CBlstster 2 dz20 MO
v OS¢ dLoej Mmisde ftod d&3j ter dmf sdz L s Oded ™ L
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fsmMsOdso Cd HJOCGdBL O ( Ofteddjte, pPi ddas
BBlsjCdlOsiisy ST dMOdedj Htoj HiMsOo dzv j Is- d3dats
9 jlMmlsoakzs hdr Hds?2 d b2 Xji dctkzfffj
BOdz! dzf d@3 5 ©LOL BItek MejHd LOSCdrn BYHdmMOC
ltcj H&ZOGCOj d3" 2 YtSHABSH & or Hjdzjdzds f St
4WWJQIso[adzisfnlscf fnletO0 kiOod B ¥ &zPwhzd W dzv  Od
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stcj dzdztse s o t©WOBBISKOR §Mdn sdzsd tisds - [BNDW |
Fioctsodzl 3 ff sded 3O sfmw sOCd] ¢ sEzvIsdw
fte j H dzd 2tc Oadstsjod dif'bs v it o 2 dzd = , Cslsster §
dh Csds fsHisBdz di3d tS§ dMOded v dsl§;  ded
5 Is Yylss OCd) tHtsdwisdw otsmi todded @30
d, sded fsLosdzvsls sfdMmoOls:! d&zO0d B s dzj

SepA B )=




Ybsts HdMY§ W DY IstejBlzé Isfw dd ded BOdf- dz' §
Nd ftedotsHwlsw fdseds j dL ded-. YsHc
otsHdIsmMw o efaB 201Belbhtaveketial., 2013].

]l SHRatsH dz0 thdfcwjjH fifisccosmhyidgiisO dzj yj s dn ¥
sftei Hijdzveshdn Misjtfjdz or Oy | dedetsisd fdz
HOdzdzsd3 B d S dzOMmisjtey MatYd dBiYHE MBS,
ftedL zOS sotsdBkz s dMOded s BdC dzOMmisj ter tsB
MRty j Mis! & | BdSC dzOMmisjte tBEZOHOjIs dzj L dzO
MtcOo dzj dzd ) BOS M BOdz dz" &3 ¢ 5 o dztsy j dzg
HOdzdzts?2 MIsOlst | ftodotsHWIsigdg . d dintgHCs dit
sfdMOdedd ddevj $MO ftodal2ePsfqw o [ Bel ohl

1 sSHAtsH dz0 deliflesthtg j HSMG B Mtz sks B ffIsfBy  dz0
Zsy jdedd 5 Istsdymn sudssy f tdfdia jda@fs OL &z | B sk dO
et kEfmizse dzOv  dastetstf dv 3 ded 3O dz' dzO:

I Al I Al
| Al [A]

Eng P(OIME | p(ge A=1=

AStehROd ds] fodvlsd) weodwjkfy ~Eeshts
Cq, dzj oBHWRiME) dafL Ct5) L dzOyYj dedj @Mdzse
Cqd, ornGBWMdEd@nds % stedzdj, dJdjls dkd

PAB)—1- 3 Eng P(gIme | plge A=1
, yeY—B |Y_B|

Rsetso OV W tstcdskz dzO dgiBelqhlveketalls2012jdz02 H j dzO

I SHatsH d20 Bdss j yj &b d i =fcdrdfisovo ded
d et MtsH jdpd@sdadodz dz0 o yd fmdzj dzd ds Bl fij dRtdsasdat
WstedOdz! detsets fsdzvilsdv fted L OB DdAssEs "dgdz
ftodL ZOS5d3 L MBHjtey OdzdV tOMMdizOIstedo Of c

CV(A B):Z|AHM|

meB |m/|

) SHOSH 20 Ghdsej yjd€d S sdasSoydd
f sdzv ldefoinh dtew jIs s dMmOdedzr 2 or N j ddeHj ¢y
dzw s b j o5 I fg grticasdetstdzs fyls @ dgdztsy j Mlse @ tsiBd § C s
jk YsttdkOd dscts fEHj ey OddY, mf@Y d-OBOd
detsdgdztsy j Miso j Bl jClktse (tsBi j dBj) :

CFO(AB= Y KA ¥) 91 A= Yo ADIIIAO ]

meM me M |m,| |A|
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1 SHAtH d2O0 tfdte | tyd dz€ df dpiriHsj dgrdg]j d3tizft 19
9 dH:

CUAB) =l A [ KMl #— ﬁﬂ—l—Alz

meM |G|rTEM

|Amrﬁ|2[|rﬁ ?
I | |G |

2.3 RAHJEMr Hdv ftsdLobd d' = iBdetsy j M
Yy OfMlstsis O ( f wroHgwigsti®) s H dzteD hd s sdg® dE D Hajz |
Bjbstede, dMftsdy Lkzjdk" 7 o OdzOdzdL j HOdzdz -

|A]

sup A B=-—.

|G|
] OB Or YOMmlstslsdesets fSHAtSHO dzOdB 5d
ftoedL zOC s wodzwelsmw Isj, SCtlstster j yohj e
JdWitej HiNIs O dzvisjdis " fj slA(tg 2 WSSt Qoly' Cdfts6 5 ff
sdw ¢ dBOIlsj BOIsdyj MStsB sy dHOdds jets Mt

. p(A  |AJ|G]

lift (A,B) = = .

B = o) "I M1 6

s sdzdzj € Is d o dzfAygarvigldddizO H te . ] Y &dzsozl b J
(;dZOtGIZhO“hJGtSé d3dZISVBj[ﬂ[E§OtSBSBJJ9EBtSEB-QISIS
4Ol td ¢t YOS ftdL zOCss dL

1 suppry) LLSUPH(™

sup(\)) 1-J] supp

meB

c(AB=

3. CCMmyfjtedd3j dzls’

]l ©OLH]jdj ftejHMIsOo dzj dets MtcOo dzj dfff-j d &
HOYOd: o' Bt dZOdeSd) | MEH, Y Olj d dr o
dMAtHdZ R HOdd & .

3. 1. utcOo dajdiEdlsij talyjfisdEifls ¢ tsdgv Isd 2

l sMS sfisd@izlsdj MsHj ) Olsj d desfisd dSdzd d d
sdo dggcts?, McOodsj dzdj djlstedS o HOMPEdR ¢
Mdzi Hso OdzedY Y s Otedzsets ttOdze s tsets Kenst W W
dall, 193§.1 dzv 1 Istselsy®@2 azddz MEB e OL sd5 Me j dzf e d tot
dZ 7 CtdasjCMmsse. [ sh dtsmls! dBdetsy d Mso O o
Bsh desls!  d3dztsy jifsles O1 GsB H S BB egsls,§ Ozts s dztdm s
vMtej Hdzj dzdzr § L deOyj dedvw Cttetej dzv yidd s dzH §
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v OB dz. 1
vitcj Hdzj dzdz" J L dzOyj dedw C st W W dydd o

Ul o8| 05|03 s suc | P | CU | CFC
0.1]0.46 | 0.62 | 0.80 CvV | 013 |-0.02|-0.15]0.74] 0.79
0.3| 0.64] 0.81 CFC| 0.1 [-0.05]-0.15]0.86
0.5] 0.83 CU | 0.10 |-0.09|-0.16
© ddmjchr ] P | 050 | 053

sve | 0.53

(B) ddgH j €M ,jdz®Mm dzly g O dzdat
f SHg BH

Supp| Lift CS | Sep| PR | IStah, | IStah

Stab | 0.46 | -0.12 | -0.08 | 0.40| 0.36| 0.75 | 0.87

IStah | 0.33 | -0.05 | -0.07 | 0.28| 0.25| 0.58

IStak, | 0.71 | -0.27 | -0.14 | 0.61] 0.59

PR 0.73 | -0.65 | -0.35 | 0.56

Sep | 0.86 | -0.22 | -0.05

CS | -0.13] 0.50

lift -0.34

(0 ftsydj ddeHj St

10 thdse 0dkdd Mjtdd &sHj dese Odzd2 BT
Cotetej dzdtelzs h dR ddgh j SMso: e OMsdyghls:
j o s OB, 1 ) lstfish Odzdz j dzO@ Mg R sdsc o
(sOpaliz; 1d CkffO, oCd¥ yOshOw yOMESE,
CFC d CV,o(kpOddid] Cteejdvydd EH§HLE

d fsLodvjls fMHj kOk! ©dzp o dzdsv jisks dgiz® 1
j tjsfudzsy sdzv s 2. ) 5§ OtdzO% St &V yd
Hilsjd Mlsokjl & BddLshisd CfsEagyfdydc
so Bz ktso d . vtejls! W Gtlf§ OH-5BI j
qdzi j Cfr, yOfmls! dL Colstst’ & ©B-OHO
k' s (kfmbss2ydetsfls!, ojtovisdsmBL),
fn
s

=

fdztsy datsfls* CV, BRCHCU)zd dzdzd) Ist) czts 3 dets s+, &
kOdzss?2 (yOMmsslkO). uvOCdd BBEOL 5,

Cs2 or ydidzdlsj dz dets? ) detp giztzts fyflsizi | &) E
hj2 or ydmdzdlsj d dats? fdztsy detsfylss & .

§°rgEggTIas
— THNG
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3.2 uMteOdzj dzgdj M EBBO o dMARtsHdz 7 H Odzdz

1 0dzdydy hEd3OG o HOdzdzr = wodzv jIsfpw MmJ te!
ssdzt €5 Mmkh jMmlse jdedes ko j dzduyudoe O Is de-tsdzd y
LdOg®d i mushkin, dsifcsed o OO ] ¢ § sdzlzyd d
tcJLEd sOIsse. [ dzv By deSd tjiL dMmils] dels dzts
tcjder 5 Wtttd3Odzt dgr » GCwdelsj CMmsseo, o HMIsS
diteOtrndyd M¢dd MtekzSClskztr : odztsy j dalter § €
shdamw CdzOMmls j'taligoj, fflddddafCLiobtalr . | s jofmj !
fMddz hzdg: 1 dzj d3j dzlsr Ctsdzlsj € fls O LigEdzy @2ddz
94 etV Is dzi$, 98 & dBy. Ol L Oh zd3dzj dede" = H Odzdz ~
WstedgOdz: dzf § fwsdwisdw (S dzOMmisjter ) , fted Mk
1 Olsj d3 B WO jla@d MdOH Oyo ¢ dzommd¥ ¢ oydd,
dL iz toj dzts  BUCHKEArea Bindestie 8eceiverOperatorCurve).

I smMisdz S22 COydMmseots ddzHj S MO By il L
MistcCskzter CdzOMmlsj tetso , sO¢ d Bl LijG" & dzd
HJ dedz' fiff jiteld 3j dzlstseo Efmlsts2 ydoetsfmis: ddzvj € Mts
9 LOadmddssmisd € 0OC ls ¢ dzOfmilsj tedes?2 Mistclz
odzj Mj dedlzgsets © HOdzdzr §j (tedfy. 2) .

-1
e

t dRu Mtsj H dzj dzdzts AUCIHAED  jisdad jdz' = dzCigifhletso  H O dzd

—— 01

09— 03

w —a 05

J
Smm
SMC

Smm

o

b
b,
b,
it
b
a
al
frequency

t dBu Mtej H dej dzdz’ AUQYdED \gjtatzff™f Ods H O dzdz’ A
] OLd &3 tetso dzj 5 h 2 3O
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ltcijHMlsOodzjdzdegr | ctcOWdSESd fsCOLT 9008 Is,
hj2 dwitej LOsdMmdls ©lk MistekClsker ¢ &oOfls ]t
H Odzdz" = .

1 OdBtsd " d 3 AUGRD j B2 4 §5dz dz = Isdf GOV, H O da
CFCCU BHd@OCE o' MBSt SOyjMmlsets ddaHj S mi
fise § dedzts L d3j dzed s’ mw M dL Bj dzj dzdAUGH diy e Ote
CFCo Ote’ dislzj s 9,6 % d DHO O & dejd sy o jizjn € C
Misets Mo j sMise &g{3; AsSsG8H i lszxifpESdd iz Mis 52
Mfsmsed o' Hjddlk! Bdji Yj®k 70% stedcd

1 60CIsduimSd ofmj ddenj CMr dzj t5B dZOH OS5 Lk
FPtesods® hEZdBO HOdzdz n. ZB@EJ S Eadwadmjls da
dsfls! Wdd seOydd o MoEyOj §toddjlss ddw
Bjlsdls:, vyt ddHj SMmr @O shdssj mMAatHMs
] ojtetswisdasils: & BdzdL Ct52 € Mz yO? dasglz L

O ZOddL COYjMlso O djlstedS € @S CHADMis [ tatizr
MstekCbktcOd, ©OS d §t Gldsh jdds ¢ oL
6 ¢ 5d3j WOVEGUODSE, ©lsHj dzd dBsMls! , s Ofis das
@Odetsdjj ftjHisylsdljd d' j ddHj S Hd
& B, bSCHO $OC dMitd LteoOddj ddjS i
RO thdtseaj MAsHMs O) COLT 9 O sfw  dgj Mis
H Odzdz" = .

1 O¢ dz¥ ud dad

]l HOdzdles?2 OBl fHtetso jHjdz MtcOo d-Isj dz!
YyjMmlsoa® BJS dzOMisjtotse M f dzslsdatsyls 1 o
ZOdeBdzy § ddzlsjtej mMder » Hdzw ddzlsj eftcj IsOyd
HOdzdz" . | tjLizdz kOIsj dMmidzj Hiseo Odzfy B '
shdr diilstedC. ltodd3j daj dzd j ! Isd ntsdafjla zdzj |
ssdz ¢S5 kZftetsmisdls dqdzs jtef toj sOydes tojL kzd
Mz L dis* or ydmdzdisj dz' dgze Mmdzsy detsflse - f tots
BiSteO 3 stedS M dzOdd3j dz' h j2 or ydMmdzdlsj dz' «
Cotetej dzdteze P da. 1 OB Or mOddes I ip-Gs 16

fMsots ddzgH jCMises & LOHOY] kMbtOdsy dzv h Iz
HOs hdj dzOdazlzyh j2 Wdd seksh j2 fMif@Mts d
dL EMss2ydetsmisd HOdEZsEs SOyjhmMsieo i
ter CdkzOMmlsjtseo d SOyYjMlsoO® HOdd = ( HBdAd
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l 5] delglgts d yd dzi € Ove OGA ®is j dzg W tc 6
1. ¢. 1 OtcBackdginemko®@gniail.con)
s. 1. z sigengdtos.edfc@spbstu)u
#OdX slsjeBlzteeMS d2 ctsmMikzHOteMmilse j dzdz”
dzd o § tofn DRSSl teB Zto G

] tcOB slsj tcOfiffifapChisted o | Y OcsosdBz o' 9 SH
CazomMmMdW dS Oydsdeder » s fmMistse (msuv), WwWodzwe

pdztsy j dzd ¥ W stt®ROd df B Ctdyjflsdid. tds

HdWJdSOydd HOdzde 7 HisBOo dzjdedj tBi jCIstso
EHOdzj dzdj BI jCltse ( Laz20ORj dagfR | Bitern H20C 18 (
Ljdz ots RBdesedn Yteddztsy jddva M 'd-Ld3j dagv e P
®Bd: dLd3jdzgj dzedj dseduimédrn f§wOddd, ©OMY

Mg ¥ d< Oyiglee ddgy, EBsHIY¥dSOydy L dz0dd?2 d &
sdzv yjor j: Misswo 2 S ZOMMdW S OoyPsdadz 2 s
Ctsdzyjfls, ©jhjlkCO Cdzyjflssa, §shoOcsear j

Y stedsOdz dz 2 Ctsdzlsj § fls

I'ejHjdedj
mstesh dj S&Ommd¥ dSoOyddadz j Isj st ( mg
fs5 tldetsh jded® o dztsy j ded W W 5o dfdwr&Kudsd ¢ s
netsoy 2000], dL o dzijwQdislfrjn Ctslipdeticy GdzsfjL-dzO
h jlsGaois 1!l lssdz {shOctor j ®jBHT § St
fshOesoarn OdzdtstedIlsB3On Gildste 5y H jidsfvds tafjtd t

ftoej Hf sdzZOEOjIsimw, yYlsts HOdedzr j] (BBI YSLIsr
B lsfqpw § sMis| § jGiddes, Is iets  dpjte sBHZz] B3 § Bih-Oc ts9
hilsSd SCtdyjflstse ftsmeoawh jdzs HSo Sddindzts B
et al., 1995], Kourie et al., 2009], Man der Merwe et al., 2004], Putrata
2013]. pdzestedlsd3  Shs@®6 B wir tf tcoNaidbuavd) dar ot
2006] d BBdzjj HNhitteOoER BaskhdeEnfdfoAsz o [
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4 Httkzes2 Misstetsdz , Meh imMsokjls
dgizgi e e mMw ih ik Ctsdyjflstse fHtod H
LIstsdg Mz yoOj dOHB ttOMMd3OIstcd 9 Ols! t =
EHOdzj dzgdJ HOdedzr = (tsBi jCIsts9) . ClsO f teSE
VHOdzj ded ® Bl jCIstse (fteduyud &3 btsd ¢ z
[Carpineto& Romano 2 0 (ZHajpgetdl. [ 2013] . 1 | jOso t52
C0OJj smvy QEemdE@hEdzO ot 9o lstshdaeteObjeczc & t5 1O
Is jZoyetal. , 2015] +1Isd Odzetstedlsd Mmkh jMmlso j
o ydmdzd s j dz' daets?2 fMdztsy dztsfyls d : FastDelftiengis -dzts ¥
HdW dydelzj dsr 2 Stsdzyj fls dzj seBrtsHd B2 MtcOo
hddz Ctdeyd flstsdz Mmded LSEOCo ote jYhigjjlHST jH, 2 MlEfS ¢ HHE
BOR {Ists MeOodzjdedy FTesdMmrtsHdls Mts o Mmjd3
cOmMMd@3OIstcdo O] e ts Csdeyd f1sO.

JHAEOSCt BsSHJW dEOYdwYw HOdzdz" = ddzd 5§ tsdzls
Mtetsj dzO tj "N jIsC O Ctdeyjflstse dzO o HM HEZ
Ssde Sfzlsjds HSB OO dzj dzgdw ddzd EHOdzj dgdv ts8B
dzdw ddzd EZHOdzj degdvw ObtcdBEZIstse. vOLOW s
®BJdej 4 dLlzyj dzO, yjd& fessdzj SO EHOdzj dzd v
LiIsts?2 Mo w Kaflerfylsiodsu pk 4, 201 Md30lsds D tOlg ths th)ty -
Bdzj 30 bkHOdzj dzdw Istsdz' GOds toty mnizteRcd( ) af wel- div Sts ¢
BOdz! desets S BBdelsy SMSO d HOJIMmw tjh jddd ¢

Iy udb' ) MEzyow dL &j dzj ddv W s5je-d30d
dzdji /| EkEHOdjddj Bl jSIO d mO©&H@aREsdzd iz
tc © B s@Agpinefo & Romang 2004] . 14 HOodzvw f B dzd
[Outrata 201 3] MsHjteydls 1+ W¥WjSldodts® tPOddf s
HsBOodzj dzdd Bl jCIstse, Ctlstster j dBsdkzls Mt
st . I ydmdzw s sfmw  sOC ¥y d sy def @&d vets ettolg dizg
I mMsB j dedets iy ls ¢ ftoj HdZOGO] BsEts Odzée stedIsdBO
dser j d d@sHdWdydelzj i3 j Ctdyjfisr j-daj
hikClk Ctdyjtflsses, O Itsd ¢t ddiishdjmw +
Cotstetsets 1 Cjndz| deaso tecd®mdzdiiic tsBi J S IsdH-Od3d )
ojdz dqdzlsj dzlsk dzd BHdsE s v . wPdzH AW Yy jcigls
Csdzyd fls ddsd dlIs teOmMh dte dzdz" 2 + CMisj dls, dat
GOJ diBtsj toj " j ded FlosebinCnts €COlzs Ode®@ sted s d3y ff tSte
A ssgKuznetsoy 199 3] d Jets §sfMmdzj HEEFCOOR Efm
[Outrata 2012],PFCbO[OQutrata 201 0] . yists COMOJjIsmw &
sded wWOMMd3OIstcd o O Isfw C OS¢ HBBOo dzWw jidgz" j €
JSIstse, d o" ydfmdzw s smw Mstsls-@F Is My daskz sChtgsjts
@By dets o yd Mmdzd Is -5 adzdztsO tg ldistetis] Afgsslso@-sflse
dzv j 3" di3d S tsdyd flsod. [ fdzd dL d3j dzvjiIsfyw
MdzOyodz® jets EHOddIs' , O LOIjdd tsBtOB IS
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[ sBOo dzj dzd]J d bkHOdgzRdsjcd® ©1F i is 8D Hts @fzO ¢
dzj ded¥ d EZHOdzj dedt Bl jCIsse, ftod loalstsdy o
dzj degdd HOdzdzr = OltedBEkIsr  BI jCIsr f tosfls

l1tej HdZOGE O] d&3OY 9 dzOMiIssw h | 2 otg OBFEILI ¢ Qs H
© Oftrata 2013], usinlsor Qdsi’ bffdgEs@®Wzj dzd j d - 2 H O«
JCIse, HSBOodzjdzdy d BEHOdzj dzdd L dzOygd dzqd
BsHdWdydtelzy &3" § d EZHOdY) B A€ suydgEs o
COydd-sms usfmdeso Odz" dz0 HJ StsBYI sL dydlsf- ¥ st
tedBlkzlsdodzr § Jjd fmidz§ Belsr d dMmfsd s Od
sOdzdzts e s Odze tsted s BO ff ®NoQ ¢ Hotds) cHid Iso®aieksy Hiflzts
enova& Parkhomenkp2013], Naidenoveetal., 2015].

[ Odz! dzgj 2N jj dL sy jdd) BGtcOddL 5o Odes T
HOE Isfqw  tshdsody jmisd o] Hj tZPdzd j dzf 2B toj
fsLdydy WosteddOdz! desets € gl nSMHils =dO- di o f
fMiseo j dgdzs o9 tBHWISMMW HO O ©dHO YSHL QH-OY,
Led Isdtelkze h dr dsd3 dzf dedglh | WO . ] tstOL H
HWIsfpw  Odze tsfipdfjsdgf ¥ od Ludfitsizj dedd2” -mvesfygzz @ j o
3 dzj dedwv W sted3dOdz! desets CBdelsj € MlsO.

1. [fwjHjdjddy ieteshdn ¢ d&Ommdyo

1 2mB={A,N} j Mis wBdzsy § Mlsots dJdM F fniptsoé 5B
mé , mg j fls: ddzesy j Mlseots L, &Blgjsdad 3 @RS cpazimlgt
90! BiI jCIOB] d L dzO.Wj=dagdendsdfr), attfij sMg,ls o j Is f
G Hdom(attr) j Mis+ d3detsy J Mise s o fjaltr. [L{ddCnQ didgd? =B
JSCsse ftojHMlsOodwe sMw MistesC OB IsOB dzd yr
OstcdBlzlsOd3, ftodded 3@ P dd5 L dzOygj dedw duL

Jfteigajizdj] rbth jet IiMlsO hmdse Odes dz
Zf stew Hisu) dzdi ltpd @A >y, ) 2.4 2B. 2" q2"- 2°
lzmidd GBI M. [ B tsL dzOydREBiy MgiF{l; N} s  MOdzd j tSE
JCO M ddBgRAsEssBLOY j ddYy s tpHQdzsidls f
HAAT GBI M A=val(A= {§jtej mj BijBiA(W, il Ajdfn
Bi=objB)={ilil GBI Bi}. [ * I1sOCx jobj@)dzj {df J toj Md AUJ dzq
obj(m)| obj(m) | G, ml B}.

" OCsif ej Hj R @GR cOBEOHBO S PdedO? H j&8lzso O
[ tc i30,6280]: generalization of) = Bijj= val(obj(B) ) d gener al
of(A)= Aji = obj(val(A) ) . [ dzte\ JOhRS edgiAriscest obj(val(A)), d3 dz -

N d MiBa ©® 3¢ dalz IsBs=, val(gbjtR)id

JIsd3j Isd d3, Yylsts fjtOlsster LO SOdedw d
Ctsdayd f sz Odz jdzts(d3n §@paier dRJKuznetsov, 2000]s dz8 Y j @ 5§
fsdev Isd L Istsets OdzOdzdL © j Kiss oy B {6 dgd dadz
R.Wille o 198&duddtel KaBrder gitiznesz® 2000K
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ifls!  I1sGMA)SEHI fls! B d dzOto dztsGi® Mslls datsd dj ezl g
Hjdede" | o' hj btsBtetOyjddY d tffjteOydd L
d dz@ &y £ val(A)={mi M|gim" gi A}, Bij=objB)={gi G|gim" mi B}.
(MdzgAi = B) & (Bi = A), sts §@EB) &zOL ' 0 Oj sTw ¥ 51t
Codzyj fsB@Y d (0o OW Qfffisd dhsts ISt e Easy dgs!
mMstslse j Is.Mise j dadets

v SftejHjdjddY $EOfmhd¥ds oyds dassd s
sdj SC&OmMMd¥dsoydd W G Qs 05 tsdgs'j S
dzj § 4 ted M C O N d jCGAY G-dsdztSn g By IsjofiPls +  3dztdn-§ Mls o
HiSMtse fasdas>dlaf] slstedyOlsj dzt dzr 7 t&f-J CIsk
B3d 6 C ZOMMdW dS Oydodedzsels Ctsdelsj SMIsO HOdz

v OBlLdz
No | Outlook | Temperaturg Humidity | Windy | Class
1 | Sunny Hot High No 1
2 | Sunny Hot High Yes 1
3 | Overcast| Hot High No 2
4 | Rain Mild High No 2
5 | Rain Cool Normal | No 2
6 | Rain Cool Normal | Yes 1
7 | Overcast| Cool Normal | Yes 2
8 | Sunny Mild High No 2
9 | Sunny | Cool Normal | No 2
10 | Rain Mild Normal No 2
11 | Sunny Mild Normal | Yes 2
12 | Overcast| Mild High Yes 2
13 | Overcast| Hot Normal | No 2
14 | Rain Mild High Yes 1

{ftejn]jodjdgzOMMdW d<¢ Oyd suiatlyr 2 § tSdzthpisd Is(jsdz
sBi jCIlstso (4 B)ls' |YCORDEOM, AglBisA, Al G+ Bdzj “-C dz
UJ dets dzd @i gitSH.d dz d L

[Htej Hj &) dgigB) ( HGezW o dzv j sfqw  BOSC d RO dz! dzts
i MdtfBC mEAH dzv  minBdFmi M.

{ftejHjdzjdaihB) GHoazw o dzv j sfyw rstesh Jig; i
dzd dzeEO) ) d A WA, i=l ATl Gte dzj uj BN}, valp)ysdzj
Wy dzw jlsfpw G+ Mistsds H dzw

( Mdzd 7 stoA )2 HsgpBGhd B30 dz! desMff R s 55y J -
¥ Btsj toOfRY ffBeQmzoi]] B, mi Mo dzj uJ kobj(B*y BYsdzj
Wy dzw jIsfpw RtsttshGid Isgseiflsjtogs finddizvy @Bjdzj Geets Y j
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BE dzlss WMBY MEzpHBSe Olsj dz! dets, suv dzj BBWLO
dzr s Ctsdayd  Issd3r W B dzwvef IRfrgsw W ts to dzC@lEdizn d3c
[Naidenova, R17.

[ Odzj J & BEHJjA L Odd i3OI Mw Isdz/ys-ts =t
d" 3 bjMmsodd) ( mfRrRU

2. 1dSodBftsLdydy ofr oatsHO RAttetsh dn

rdzv o) sptcOL so Odzedv C-azmMbtctrficB®e Qazd 2
BT ootHdA HOo O Is{ O HYj saslo @H Gy ([HEEHAIEYS o |,
L OH Odzdzs ¢ 5 d3dzts 4B B IS\, Gbj(B) dBOIs|Q Uag @B syderts) Is fiyw
Isj Mistsdz Hdzv f tsdztsy (dzQ s dilz" 8 fy'fs @GR BJs o
SO¢dB luBsBHHdY L OHOMMGscets dzf ¢ EkmiXbds d3dal
s O¢ wmdsbj(X), ) dzgj wWodzw jlsfqpw IsjMmlssds Hdzv ¢ d
dz02 Isd o g j(obiY),RYls OC d XEYIs s

tdihdddj {Idmn ftsHLOHOY BGMdse Odats dzO ¥
fctsdlsj CMisse L OHOdzdzse 5 S dzOMMd¥ S Oydt
[ OHd i3 Gfdwj Higedrjjdg Isdzts?2 d OltedBlzlsd otz
st = Wottdidolze smw dzj sBrBHJ B j f sHEC G dzk

JftcjHjd dedsjj Soffddvin @ded ¢ slststetsets ff tsdztsy d Is j
J SO dO @eashMmBlpds? f sdsy dls) dpids - JjdsEs )]
fls pre§(d)) = {74z=d&Ed*, A, d* | D+ olfj),2j Mis' IsG+Hils H dzw

( Mdapj(d)dzd G E2MlsO d MtsH ey dls, lsEsEdIOR tSEzOd
cOLEjls Ctsdalsj CMls Hdzv ©OwLMJFJ dgfor uifisHH JO
NOhdrd¢ fBHL OHOYO ffftedads cfste tisjdY v  MtsH j !
sHddz 1 dzj zg*dzls s ofj(E DAY 4 aflsrR U .

{ e Hjd)dedsyj Siuderts € Iz ff dats ) BfizOL digataspidinds o s
d mis+  d3dzproj(B)f{s pBs d,dl D+}.

1 2Mmisow pfolBs | Sede'OL ZjIs f sHC tdaldfjsS-Mmls H
LOHOYd obtwtsets Isdf O.

fOLtejnN jdedi BBsdr Isdftse §sHL OH OB B
edlsdzOBd fsdMCO Rteshjdizcisicilbezs . 'fdct M
[Naidenova 2006], Naidenova& Parkhomenkp2013].

3. sttty Sydqw ~tteshdn IsjMmlsse o HC

{ Ofmdisstedd Yjls' t6j Mdzyovw-se §sh Ocso s

1) ¢ Commdi¥deoydeddt®z CtdlsjSiskz H
2)sBl jCls EHOMYjlsmw dL C OB &g O Odpy s kz
Isots] L dOujdedj (Obktdsll) o fdndddw
sj CMs@OYj dzdj (ObtedBlkl) EHOMYjMw. dL

g4z yO02 1.
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a3, Ylsts detsor 2 Bl jCIs HYtod R
fodsy dlsj d! d" &3 dddizj B Ksﬁfﬂﬂ@‘
sB R tSHJ A3 H dzw Cotigzic Y e o &

s 6O oL BsYydshmisd tOMh dtoj ddw

COMMO, ¢ ¢ slststotsdizdy o HaOH Hiz
sfisd, fkMmls: LIt BEHjl §tsdsygis  d
HdWdudtelzj &3" » s Mistse sMisO® IsMw dzj d L d3j dac
20" 9 t5H o Mishd dalf Rdels’™ Clstste’ 7 o C dasyj dz
6ts Bl jJCIO

ftetse j € O o OdzdwadzsHndr] i trdsy O s, Jf dzf) dz'j -
dzd dzj 5B BEHJEEH Oded j dzj o @sdidfipisdz’ HadDMs J st
sjdzt dgf = BBI jClstso Wo dzw j Ismjwdzlsdzjo Code¥ dgljHddz" o
MOded ] desoasets fsdzsy dlsj dzr desets B j Cl50.

I 7 f sdzdzj dzd olsstecets Hj2Mlsadw fmatsHdls
vtejlsy j Hi2MmMbad] WdBsydts orf f sdzdzdls! fy s
d obstesets difO. t OmMmdstcdds o f tsdzdaj dad J

1 £ MBTGOOD] Mls! yYOMmlsdydzs E§ tstew H sy Szt §
EHtso dzj so stew s h d s vid(@)dzthdsd & mf rists H 2V s dzs
sBi jCIstse .

1 &l STGOOD d VY =valls) .mdeqdl tnew +) ,tnew(#H) j fls:
sfdMOdedj detso tsets | s st afHs@ dzypgiztse 5 B0 dgj Cdl
STGOOD.

2w Ctstetej Sy Riztze xiBMtzd ©B 7 tsH  Bs X &zO2 Is
I Mls O¢ d jobjq b ®bj(Y), 0bj(X),X)j Mis* m[ &vv @UAfdP-5B 16
Lsdhj(Y)j Mis: CdalsjCMmls Hdzw fs5dMC®. detsa ™ 7 ¢

1 8C0y j &3, uUbt o) HEEORjs HW[IRIYY IsBedz C s
flsd, 1Y tcjobi(y HzobXBEsdi(Y)? YI X1 tejHfsdsydd,
fh jMise iy dfizb Fdalsi@ls OC 52Y | Wsdbj(2) E |
objY ). sy seabffz) MsH j ey dls daj € BlstsEtcg dz@mdzjj k G
obj(Y) ZBEZHjl oCds yjdets o ©fdmMOdedj dgj-C 5t
¢ tsmebj(Yod, fdzj H sHHOSH TSRS dzs B Is! RO H j
hda hOEOL fshOckotscotse § shistesj dzdW Mmf R U

4 &z 02 2

ltejHf sz dd3, vyt dzj ¢ s5ls®€ Ok nd dg-Of d s
s CtdasjCMbsO. uteHO Mdzjubkshdj Hj2Mise

C
1) o' BtcOls' Gstuztpy jofnloEfaR viftsH j ey ON dF- o
sjdzsOF ddzgH j € EHOdZY j 3ce s tsBi jCISO
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Wdydtetse Ols! Is@siipls ' &z ozl Y M Kz@ j €
s B j Ctsg@ IsdsL kzof O dzy Szl i diAs ted o
O ¢ B Isidzj lskj ifdistsdse Glyalaiz j lse O
J BEHIWJCOYdd MmO ¥ dd3j § B
Pod dzls § odzls  dzBSulsYS sval®bi(®) \ i § filg fnds ¢
ZHOdzv j Wvdlisbj(d)ed i)j .nisi@objtr ) \ i) 5 ¢ 'O1
o Cdzs yjdedzg" iz o 1+ CMlsj dzls df) 1€ sdsHsAs 5
((dbjfYM\s), YY) Hsdzy § dz2 B ' Is! Y2+ OldzAp eigolgl(Y) ) dzd
\i),Y*) M oj Ishlmnsesipdd, dvds s ts ¢ HYQN), ¥*] o fipls *(
dzZsor 2 MRy By des f 5C OL Ols! Mdzj HEE N B
1 EMmilss MEh jMiseolzjls daj ¢ t5lssteZ 2C de¥f \Rfudz od dz
uts ¢ wY*) Eobj(z) fozh j Mise k¥ Is Gs\mbj(Y*f, & tzn p Csyr - €
Ester » MERSe}ddss L ZOWAMHBOIStcYs ® jszizpj daf R
B"d B" B'ls! dgO2Hjdz dzO ¢ t6j HY oH, [z PIs@BS- h COBS
hOetsoar2 Odzestedlsds M ftedB Oo dzj ded j A3+ detso
9 bjSkEMjd CkzOMMdW d % OpyddAsddstzsdiy distg dzistg & friffi
MftcOo j Hdzd & 5 - Hedig dyf@'vr tsBJ J Clstso .
wdzlz y30O 2
ltejHf sdzsy dd3, yYlsts Htse Om*dew sz N.dgiso tz |
HOYO dzOr sy H-fsdeqV dagfsp dzls” C it SH dfilstiy |
fsHL OH Oy ollsushetisdzlisj dsfigilf OH dzv L Iss2 f tetsB dzj
sBl jCIktsa, Yy d of.dmOdedw MmtsHjtey Ols
¢z yo22 4.
ltejHf sy dd, Ut dajzSHOsgEsiin WL d@hy jdgedy
1 2Mmis: ~ 5 t6 6Obj(KR X) b je B HzMm it s to d3abjix ) B)InX\ mh
UBSGHO & ((XYrdpE X (obj(X) I obj(X\m)). R d3j ¥ Isfy¥ L H o ]
Bts ) dats dblOdM) = obj(X) ofj(X) E obj(X\m). I { j tc 9 ts dfobjiXdzkz y O
\m), Xm)  § Mis’ 1 asf rous.ts to ts,dobji\ddz g glzj W o dzf -f Is W
Missda Hdzw Mo s ¢ 5] H DBIKG) dstsg i B¢ Hisaiff-tox Ols
sjdagseor 7o #sfaRuvl Isd IsjfMmist dBsekls Brilsy - §f sd
Hjdedzr » d2OBd fsHLOHOY fjtotsets dqdzd olstst
1 OC dz¢ yJ ded d
rd Ssd3f st dydw or oatsHO msuv dzO0 §fBSHL OHO
Csdzlsj E€Misr CAZOMMdW dSE Oydodedzese s W sBZOdz!
tcOL 59 Oldf) fotdtoYsiH @ o G h Ocectsor 2 oy iMm
Med 3 devs h ddsdmw HOdde' B3, GYtd SCtbtEsd
d dL dicects EBHOEVIS! fw COC BI jClIsT (L Ot
LdzOyj dzdv OltcdBlkzlstse. sOYHM2 Isjfmls d, f
fteOo ddzts, foiistes] ddslf zdOOyds, sOissydOo
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dzOdz! detsj Slsdetsh jdedj ), MmMbstesdlsmy awm@filsdo
¥ stedOydwy B8 dzsS Odz! dztsds Stsdelsj SMmisjo 0o d
HzClsdodzsdz ftesyd MMi ©OMY L dzGazOdzed v 5B t6(
t OLtOBBISS O { tsdafiazr z CHIg dHazdktds] o digisH j dzd 6 C
sdese y dsecdyudi mMédr JtOoddz weodw jlsgy L O
whi2 tOBBIsT

s dMsC ddlsj cOkk"

[1O2H]j dzso O & [ \e@DK Jsdrty ac@OB.5pr | ¢ B 5L fydw (
@Bso o rnosteHs® G dzHfifldd ud MS d R Is 2Mmis[sjoy H/IZ/AZO e ts I
¢ sdal¥ j tc CARPH2D01.2001.uts d3B.
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uvrs 004. 8

Yterdrtoafusd rorv3am 1 RrRIUGC[S S
b1 o/ RY L 19 Jur Ll S Juwduor [1]
Yt fluvzri13am drsruov13am trovyrar

R. |l . & dvanpitdievdyahdexu)
Vdzt Wdzse ME 2 GEtsMmizH OteMmise j dzdz” 2
Edzdeo j emMdlsjls, vdz wWdzstse MmC

] w©OoBsl] Gfdmreo0jkmY tjOddL Odgd™ Odc &t
Cilbde n HPaflaB R j Ise s HAzZYW ©BE@®BEBICd IsC
prn ®OMMdote Ctsda iksBntze B] BEEd s BO
drdsj stsH"  dzgj yjbSts?2 CdzOMmlsjtedL Oydfd. RL EZYC
Esdls B0, ESOLT 90sIshw fklsd kdéyh jddy -
B2 o OddLOydd. JtedosHWkMY tjtbkd SOIT
dzd ¥ bydesflsd otmMiisOdzOo dzdeo Oj 3" = H Odadz’ = .

sdzs Yjor j:ofpdgthds @ dzts o dzj dedsjf i Q dimtizr 5, OfflzC j Is dz
L dzOyj ded v, dzj yj s owv Cd&zoOfmlsjtedL Bydw, B fi
fls Odets o dzj dzd v

I'ojnjded]

1 dzOMmiIstsw h j jd daldgjjddgir SHistzdO dz! dzsd3 O dzOdzd L §
dr fJttjHtsBtOBSISC O, SHdzs?2 dL ftesedzj d3
dzf HeMIsOE h j2dayu®Mmls zOfi@dd) e, OdeC jIsdzr = H
fzlsd toj " j dad Wi g jlsHs2SC yd@H O(ulafH O dzj dzd joLOf s to s ¢
dzd 9eWUL) L Of tsdzdzj dzder = tslso | Ists alzOay j @zdp® 3O s
Bz OOl stelz, otsfMmMmisOdztse dzj dzdj H Otiedzr R
desy Al dLdjtejdd2. 1 Jjtejudmdzj dgdz” §j
LEdz! sOIsr BteOBtSIsCd, ddBts IkttjBlztl L dzO-
Odze stedisd3 oasMMisOdeso dzj dzedwV¥ HOdzdzr = ftedL o (

Il MOl j dzai dHil tjy' © oMk @dso dz,
B3Oydd ( md3. , zO0f ted d3d ts, [ spark. rudz 201
252 Of f OtcOlsdzs?2 ddzd et ORBAdS2 fFMiIsj c
dzj dzdv HOdzdzr » 20 desfdilsd dzj ) dL dzOhyOdz' o

't oBtslsO or fsdzdzj dz20 fted W d dzO dzf)ts 9-G7DOSFEE H H § 6 )
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MlsOdetso dzj ded ¥ [z H Odzj dedz’ 7 1 oty dz’ deOERORHST talzfj il

o sMmisOdetso dzj dedw Odzl jlsde'r m HOdgds' 7, Of SL 9t
fMsjtodesets OdzOdzdL O, BfdteOW M dzO dise j fls
odls! dzgj HsMisOs h dj OdeC jlsde" j HOdzde j )
OB BISOjIs ) I1sOBdzdyde 3 2zt &cOd3dz) @)
I sLdBsy dzO0 jets OHOYIsOYdw Hdzw ¢ jlsjtotsej dac

O dze stodipdgHffts € dzOMisjtedL Oyds, dORBHJIS
dL dedrn Wistedsqtolzjls Mfdmtse ¢1 sOdztsdzedg-- e
MsOdzOo dzd o OjIs dzj HisMIs OB M degf | B3z fyed ¥ 7 M ¢
ydj dzs®&®yj o Cobtster i dhfsd L k¥ sy ¢
fMsd € dzOMmisjtek Htod dzaj yjlsSts?2 € dzOMmlsjtedL O
B Mtets? MAotHdBsMls: & a}[.adkc{tﬁu@ajzdzt$2 HE sl
ftoj HdzOG O 3" \IsLAPHHOMIDG ticllg™ o f jteor j .

t OBtslsr dzO Istf 34 s HCE HJS d . Ofr]fr]d3lslstedhd3 dzd
fsdzt Lizsls @jdgj teOyds dztsaf" OdzC jIsdzr 7 HC
teOMmMtftej Hj dzj dad 2 . ltGJHdZBXJdZer? 2O B - Odze
cOClsjtc® MlsOdMmMisdyj MSdn OMmftcj HJ dzj dzd 2 .

l tOBtslsj [Buwsa;'tsejztdzlj"gﬂsjr]afisg m]jzislslsdu’dz’
Gjdgdzr 7 HOdzdzr = o yYdimdzsets?2 odH, Hidmet
dzdwv twOdeetseo dlsjtcOlsdo dets o s Ardz® ¢ dztf 83O
sYyj dBBRMJ BOd dzsc s OO tastsiots B & JV tejisv Is dzts
dZzj2, o Mhkzyoj, SBcHO &GiEatdas' 1 Of j G4t
1 0" Okzectstedlsdy fteddzd dzddz © §SHESBAZ = L OH(
f sH DitBjjlstsH OF dzj yjlSts?2 € dzOMmisjtedL Oydd.

l tw©OBtlsj [[OMOdz MCdnr, 2014] ftej HdzO
sOB dzd ydzr = ®BOaAEEE G B did b dzd vV H P ZODezOdgd C ts ¢
sjtodets? cteOWdSd d COtkstsctcOWdd. ¢tetsted |
8?2 CdzOmkjtedL Oydd, 5 MOodg ded® M |
Bsdzjj Ndwstdj ctwOddyr §toddhj dddsihisd,
sBtcOBSH YY" BZPHBWL Iss Mow L Odade' 7 ddzd fdzO
HOdzdz' 7. 1 4jls bttjBtsoOdzd?2 § G &OHS tsefirlsd W
ZdoOj B j HOddz j. utydtshls: dzOh je- Odzg:
tctso Odgdztsfyls d HOdzdz' 7 Edkzyh 0jlsmw, ft st
hg, Wjcdfog Hj dedzsdz dzOBd + S My jtedd3j dalsj .

l MmlsOls+ j [RrRMOJ o, 2011] ftej HdZOG O] Ismw
shdes¢ ftod GBLOBBISE | H Odzdz" n bo] L OH Oy
ts ) dots @Az tc O o dgj ded d Ctsdalstetsdz dzr 7 Mkzekds § s
Zzdyd, (Mt ddusder) tZhdzo. (IO ©OB GBI
ddzls jtejmj € fHtesBdzj &3 otMmMimlsOdetso dzj dzggf v H
cotodisds dzj ftoddsd ded s Hdzw tojh jdedw BtsSdzj j C
]l  filsREhmgn et al., 2011 dfmr 9 Oj sMmw ot Odzatse c
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hda & HJYJd deifCtf ~fn jHehdgdal s sz H d ls " ‘&z L OB
Lizjlsmw dzj uilsSd?2 o99tsH HOdzdz' =, BISSHT
Mean Hdd&v Wddod dts?2 ¢ dzOMMdW¥ dSOydeg: 10
Hf BOh ddedzse s tsBEZYJ ded v, dlsj cOlsdoey dz, te
dzr = HOdzdz' €d L Guizo Is[Rahread et=ls P01 M sdz! L 2 s
Hdzw W ddzOdzr dzgtsets 9" 9tsHO H Odzdz 1, 5 fizdztsczGh
d3;ls SHO.

sd te@pElsjlsj dd Miseakzetls B OCIsEZzOd desfl
9 tGOLdZ n tItGJHo?,Jlsdzr" ts BtooAsfiglis W Rfy ff Uf@fttsdety dzl
CtsdeS to Isdz LSt j ydoOodzdL dtetseo Odzdz" § 1§ t
Jgdhjd tSE;de)fnlsJ ftod d3j dzj dedw dzOh jEg5 Od
fteddj dddz ¢ ®KOMMde OB, Mcj dzj tedtetse Odzdz d
otsfMmlsOdatso dzj dgdw kR EZHh Ojlsfqpw ) ko j tkd yj da
fMsd HOdidedAcjipt dbHtc,) B IS lsdsigdls v
L sz dzj fted d3j dad &3 H dzv o tsfyfyls O dats o dfj -dad v
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