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Rdzmisdlskzls B30I BBOIsdSd, ddeW stedz3OlsdSd d d3j -m Oded € d

] HOdzdzs?2 OBl tOMMdBIsIstej dzr otsf tesfmr 9" Qo dzd o Oded W ot
Odzestcdlsdstse o tcOodzgd o OdedV f sfdzj HES9 Ols j dz! desfisj 2 ) tetOded yJ

J H§ dzd §

O o tc@igpgy Odaddrw (Heo kzrn f sMdeidnlst ©fgls iz Idzts fy
| dzj dzd d dn sBh drif 6fdgH s DOisy dizd Rizks M I j52H, H d
O]

B

50 Olsj dz' detsfylsd sy dets o MisOoadls! dgj Cslststetsj ¢

yls ts rdan Hidd MisOdd ©Osdr &3, d w©WOMY dzts
OCdds tBteOL t5d3, YlstsB* O tetslsdo dzs BsSEts 1 dzj d3j dzls
L dzj 3 dzls HEkes?2 (sidjHse Olsj d dsmisd, ddets WdClsc
Mow L OO M LOHOYJ? BHtjHjdjddw ©jHOCydsddses
dzj sBORdEH dzO21Isd d&3d dzd 3ZOdz! dzz¥ § sfdzj Hise Ols j dz' desfyls
ZHOdzj dedvw d L Od3d dz Lodzj o34 dzls ©) dzOH tsHdzets?2 ff sMdzj |

Htczelze . 1 OH Oyd s tej HJ dzj dzd W tej HOSC yd sdzdets ¢ s
fsmdzj Hs9 Olsj dz! detsMig ) Y dzdzs alg s s O dBd Hod dzOd3d yJ ME sE ts
1 OHOYO o' tcOodzdo Odedw otcj d3j dgder = W HESe o tsL dzd ¢ dzC
tcOMmMf sL dzOo Oded® t6j yd, GttsHdo ¢ kzOMM OdzetedIlsd3so
(DTW i Dynamic time warping. DTW O dzc ts tc dBlg dgizd M jhdes  f tod d3j ¢
tcOMYf sL dz0o OdzedWw tSHddesydzer » Mdzse, tjyd, kS sf dmndats
[ 3], Bdtdjltedd [4], kftwOodzjdedv Ikjodsdsedyjnsd
tcd HOSC ydtsdzdzsets tOMMistsw dedw df' LolZ stdChipwdzd o ddzd t8 f t8 jof He sk
MotsHMise ® OB dasS dmztslsde 7 § sidzj Hise Ols j dz' dzetsfls j 2
yomlsdesmisd Hdzw ftsmistesjddw - ddzsej dej Isdud mSdm HJ t6
l toj 3 dedeX 2= {xic %H..., %} J Mlis fsmdzj Hise Ols j dz' detsfls 9 J
Colststes?2 COYHB] yYydmdzes Motslkse jlsmisokzjls tsftcjHj dzj dz
ZOf tcQodzj dedd ko jdzdydddw ddHjSCMO ydmdzd o f smdzj
Wstedzdtckze Is otej d3jdede" § tWH' © ~AtH] fttsojHijddw d
LobkCtsL, OfjfiyoH dzd @ dzr § oW HT Is j &3t J tc Olsliz'tets O odiEdcp OTAH tg fn) 13
f sfdzj Hiso Oldjdzmteggls B o (Mmistetsjdedd BGlstsBtcOY j dad W
BOSC Md BOdz! dets?2 Bsh desflsd BIYHE  dzj B delsOBd B J dn
Mtsslse j stifts dz§ B (s dzdzts M iIs d d dzj f toj o™ o detsfyls d . 1 .cOo dc
oL Bsy dzesMis! ts5ls sBXeddG,J deff Wo | foag i leglsdO j 5 Mz yO4 L O!
Xx=y. 1tOoddO ®Bsdsktdkshisd Ezhsodos dds GgdxUlst j
&Y d dti lksdg Issj, bB ifMmls! ddHjCM SsBELOY Oj &
OoBLcOMISO Is o H tsdz! Jdan ftmdzj His9 Olsj dz' detsis g 2,
1 tOo d dzts dZJlItQJtGradZBfr]lsd setcOdzd ydo 04 Is aBLd313>1dzlz
slstsBtcOy jdedV, deBf @ dzd g¢gf @ @vtzv 1+ dzj 3] dzls O xtsoHddisj2te o O
gdzH j SMse Htekets?2 {§mMdzj Hse Olsj dzX desfylsd, o Ctbtstod
Y- [ dzv d dzdzt MlstcOydd o' tcOo dzd @ Odad W u’isfndzJHtssOlstzJ

Ylss BlstsBtcOY OHte g O Hitcdzjcdzjde@lsT SCOL '™ 9 O Ismw ® BHdz
O 1 dzj d3j dalsT dzi da&zishdj Mmtstslse jlsmlsoks hdn dd3 1 dz
LOded 30 Is fstsdzB j y Yj dzdStsdz. JrtcQodzdoOdedj Hobkzr

5



RYJrdurRe 10 csomi(®e, 2010,

dzO0 d3dztsy § Mis o j dzdzts gdzte ¢ deO o iztf &) Grglzef 5o Ols j dz! dztsmlsj 2, ]
fsmozf Hs9 Ols§ dz' detsfilsj 2 H tsdzy dg or f sdzdgv Is! Mw o h j Iz
or f sdzdgv Is! MW ¢ dzsB Odz! dzfs . Il tjLEzd IsOIsj ddztsy J Mise .
sy dzts 6 OL 3 Misd Is H tc Iz 6 Odg@iHS d3H tistacizdsdds 9n@sGts,dze Wi 5 dad -
Btsdzj J] BHdEts 1 dzj 3 dzgs© dL tOLdzr » §ftsmdzi Hs9 Olsj dz

2. Jl"tOodzdoOdedy otej d3gjdedzr = wWHBse M WdEMdese C

ltedojJHid3 Mard B2 HddZ2OBd yi MEBEs {f totse tc O3 igjs?e Od
sBh j2i1f 5gHz] H 59 OlLLCEZI danded comnion substring H dzW Hokzma TMists
f sfdzi Hiso Olshy iz, dzsain s Blsster 7 Mslse jIsMisedy tfte HJ d
1 2 IOT[][j] sB L dZOYOJUES mHath[ddzd | [ 1 i § 8 sMdzj His9 Ols j dz' o
dRtsHdz n ftsmdzj H g Dis |fide/sdzififitplss] 2Md d3o sdzO o ¢ dzs ydlsJ dz'
zfdztso d BT[i]H]ds¥yd o d BARI[{] = O d DT[i][0] = 0.  r REN][]] MY tcOe j Hdzd &
Mdzj Hize h jj tjCkemMdodasy EktcOo dzj dad J :

DTLil[j] = MAX(DTIi-1][j]; DT[i[j-1]; DTL-1](j-1] + 1,4 ded  =]j]. 0, d [d2Q W(J)

[ dzd 028 j M BT[N][M], ¢ HNdM J Mis! H dzdlz{] Mis'ssB g IsMis o j dzdzts .
Yylsts tej HOCydodzdetsy tcOMMmissW dad\Njt MT 2*Lgizh Is j 2 dzO H dzw T

1 2fls! Ipj f J 6! oo d3j dadz” § LW HT . I'rud msied edzddjy " H
tcj HOSC ydsdzdzsects tOMMmlis BMA\taY ¢ tc jiH dz® gz |is d Iipglizi H iz P d d3
mMetslsdzsh § dzd J d3:

DT[] = ( ¢[] 71 [) >+ MIN(DT[i-1][i-1] + 1; DT[i-1](i;; DT[]} -1]) (2)
{ ©Oded ydz' § [k fPHG®I= 0; JOAHO] = DTO][]] = B 1 JdHOSYydB6dz
OMMissY ddj (OTW @ dzesBTEN ] [Isdsjlsdds (Ml MEEdso

Mstslse jIsMisoalzjls [ 9aCdzdutsoalz tOmMMmMisswdad® dBjyHE tWwHO

t OfmMimdislstedds Hoa O otej dzj dedz" = tWHO, LOf d mOdedzr ~
Yomisslsts?2 HJMC 6 jtds do Ofyddlsld, to edBodf jtc doddg § d3p cozgj JjiEsldiamd S s s
eWHO [uyjodHdes, Yl ftOoddz desy o' tcOQoadgd o Odzedj Is(
stsyc¢Odsdq Hokr wWwHBO ISOC, Yylsts tsdzd d&zOmsHWISMW 9o
ssySj ¢iges®o | sidz® KFs yFsC | @i PMOdedz" = ftod dizj todats st
dzj 2 . ] sy 4 ot d@dV, Odze tste d Is 3" Hd dz2Odsd yd MS s@ ts
otej d3j dedz" § YL dydd IstshChS dewailsle i igoOH dedfdidg ‘to, Is sy ¢
otoj d3j dedzr = ddzlsj tco Odztsyczj wfts o ldsjtctds JdstisiiplO'ls * o rftésO o dzd © ©
fs (ltes? BEHJjIs ftejHjdds s MkzhjMmselk dzj fs
Odze sted Is Bts @ 9" ttOo dzd ® Odzd W o O\ jdgixie’ st HIss 0 df) dd
scteOded yj dedv dzj ftocjter adesfisd, € siftsiglpts izt detso  ig@ &
dzj sBrsHd B di3d Mots2Mmlse Odzd . [ dzw ftedo jH] dzdzseg s
dzj f toj tor o dzetsfyls d DAEVHAY 2 )O dds iffde]. ISjdzsO© H dzv Mt i@ j sftdeo ¥ M
< j < (i+1)*K . J sy otej Y f tsHEB datsP dz'tsdz'tcO dzgd Q fp @ s j
ftedojHjls ¢ ftOodd desBz twjLbkd Ok o Mdzyoj
dzj Qo desd3j tedets dzsC Odzd L ts9 Odzgdgsets o wHdesd3 ddzd dgj M€

t OmMmMdssistcd BTVE Dictp@dzl®dzd yj dzd § &3 M dteddzr ¢ dzO0 o' t
f sz Olsj dz’ dz" | IsySd Hdtets dL ot d3j dzdzg" = toW H s
9" 0o dzd 8 Oded W dzd h ) ssdz Mdzzyo, , CSEHO tc Of
fsMmdzj Hise Ols j dz' deslsd g dz' hij Justftey H js®jdzaRdze? tcO® difgle @
BsHdY¥ S OYdY L0 IsdgtE j dflz BHAEdZORd yj MSsets fosetcO
Hisf Sdzdzdls j a2 dzf 2 §5dMS 5 Hobd edzsdsk &OMMdolk b
HOdzdz' 2 Odzetstedlsdd Hd&v MAzyow ®BigetsS 6N § Hisdz) H
H&zd@BSHAY[ld] [l O Odqdy @Y dzO ¢ff flzd]lte dp@d ¢ [lstsd3
1J). vl jHdzdeo s Mtstsisdatsh j daed § :

DT[] =1 + MAX(DIli K] -K] , el]i-Ip[Jifmddd= I[]; O, dz2Oud (3)

1 HJ M! fsdm¢ BOS M BBz BO t6cteOded Yd &0 ¢ 8 Or TG @ ldzis dac
JUujoadudets, ybsts fsdmMS BOSCMdBZBRO o ¢ 9o OHAUD)S | dotf to s
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ZOdBtdj jo B ) &ipjj twwWH' BEHEI o GHdS?2 ctbkzffj.

ltoj d@3gd dedets?2 tWH © HOdzdzs?2 t©OBSSlIs] tOMMABOIStedo OJ
dZzdzj o sj L d2Oyjdzedd Mo dzOdzO L dZOyoOjl jet GlsMmizlsh
or cQodzdo Odzdw dzj Eydlsr o Oj Is teeizla dzj aizj & B 5 dz@ | jRizd 21zt R
Efmdzseo di Mttslse jlsMmisadw jMmls! t©0Os jdeMlseats L dzOyJ dzd 2
BOdzs? f sfgtsts W [dfiasPH § dzd 3 6 OMmMmisswdedj dBBIYHE W HOR]
Yyofisqd otej gj dzedz' = W HESe (o u(q fipjdatpiew)j di@& fiply d3dd@ tajo
H dzd dzlz  (MeMH BTOA)/(N+M), OC, ylsts tOMmlssw dd,j tOs dt 1,
Msef OHOEIs, d 0, JjMmdzd Ek ddr dzjls BBh R 1 dzj d3J dzls
BiyHE YHOR] dydts §shstesdls! fzBMmisp ©dzdzj M ts dzC €
HOdzdets?2 tcOB MBI dMftsd L s Odzd fiy? d3d HztheB@sdz!j dztizjdz! 5O S
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tcOBSIsj] ftoj HAsY | TV irc mtsteddsoddzd g g el o3 s €2@0O H oz tc 0o dz
fsLosdvehd?2 Bdijj] OCCEOIsdts o ydmdzwis: misj §j dz
Colsstes? oL By des tejH dzd Is! Csdzd yd Mise j dedetsy o
or ff sdzded Is CdzOMilsjtcdz" 2 0OdzgOdzdL Hdzv IegHzSH J MEg O 2 dzw
OOdzdL © fsHBBdW d CdZOMisjtedL Oydd otcj d3j dzdzr 7 tow
ftesedsL O, Is. j. BBHtjHjdzjdd] LdOyjdd?2 ©GYHO 9o i
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Yd dzL d tsdzdz” AP wou W @zO(s ozt dzr § W ikzdeC ydtsdzOdzt dz" § B dzt
Is j dzdzj Clsz Odz' dzts 2 mMtse Mise j dzdetsmisd ) . J ¢cdBtedH dz
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sO¢ drLoejMmisda(F)lieln vpigkd Isimw MmtsefMise j dzdasdzd’ L dzC

F, It ftefmise j dedzr Bd F'de@wjzded rein B0 s tizgf mtso Ols j dz dz
BOsteDED L ORS dzzls 52 Mdjip ¥ B MEE B Qg d2®,j dis Hzsl g dRj 10 6§ ¢
BOlstedry® kizs flsjfjdz foLotdv jl Gdgd da dzi Is it ©f 6
L 20U j€z€2, 1SO¢ CMAE)i=alh] dts¢ OddL tshe@dz ¢ tokzdgt® j W d dzd
ttcOHdEMO d 5 dBsHEZzdks &jd' "j jHddedyr

‘piGJ\fli:]?l (7)

vsOCddy tBtOL tsd3, HdzZvw  Ofmd &3 Istsls PP ¢ =] B ldsts 2 g3k
HsMisOlssydzets, ylstse "™ dfjdQ o jldzfriflsodizdgdIfSdytisd d3 jdaf st fls O Is
Emdztse dw (7) z s Fz09.dzd o Ofj Qstindzy Ofstg dz' dets Ctodlsj tod 2
Emists?2 ydo smisd d3oyaiss fifdteidptz dzddials tsB te OL ts d3:

[ dzv stsets, yYBEd'L EEidadsys@ f§ig@hldzj dgd vz &ZzO OfMmd o
EmMsts?2 yde O, dzj sBRtsHJdBs d H GasEso sdsQisiist) g @ujlstsfsdzO fif to
dzz dzj o sR—>@.tc

1dudlssSdds (ddzlsj teo Odz! dz' d3) O dzTdzts @ Halg | vy j dzts 3
mMgglze h jets o dHO:
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D
F=—+E 8
R ©)

¢HlF= 'ij :: L,f_”

¢ dzO dzts ¢ d y dzts tcOMmMBsIstcj dedzts A3z fdzz Q% shdatfiil | d§ s
f smdzj s Olsk dylsdpyffijlsizj 2 EBOIstgddgr  Ofd d3Yf listis wd @t izl d
d dzls j tco Odz dziﬂ?L@(B%ttzbflﬁfs?. fdmisj i3f tshed & o dzj ey ) ls @3 tsy
ded ) ddfd o eheaf@ded v o M, M drliisoeisase © | ds) daxtith St
dzlz dz¢ .

Il sLddC0Ojls ot totsm, d3ts Y dzts dzd zmls ©dapojddsd w W
ftoj s5BtOL 59 Odzdats 2 BOIsipdfjyr Miwo dnjs J Wi reiazd j s ts ingOfsficm(dz
o MsC dn fstcwWHCSO ftod HiNlSPH Az (g s W is tzY H tHzj fipCQddts o
OmMd i Issisd yud MS 52 Ldgthplsdst?d y off sty fiplsldf L 5 asO dzd § sO¢ dzO L
1Okl 0.

ltcOkzitc 9 MmMoatsj?2 tOBBIS] [ 4] f tojly@s Oo dzc HBM
fisB Miso j dzdz" § L dzOUj ded™ Fezj § Plyls o flztiztizieidl] MMlE s ue P d Iz
Yyj dzlstctsds 9 dzgOyOdzj CtststeH d dzOls.

dzv  fsdzzyj dedzts?2 o M j o jh jMise j datgts Jtdsj ag@ lsias of 5w
fpdzj Hizs M dj udmdzo

R=2
HC ZOMdzs 1 OB €, OH kRO O kidy y O joijeady e o

Ldzj di3§ dels O3 d J Rdedts ldnve jedrd BiFdd@RledZO@UdejJS@ﬂdﬂL Isd§ &3
Clotsds) b, mEsdddidy jshy &

fl.i=1n (9)

Rt_fJ<l_ fll_fii‘+fll.fii (10)
1 R_‘f“‘ |

Hdzw  TofmMyd&y Ctlsster A

R1>‘f”‘1 (11)

s ofj MmeMmise PO te G WY =gty j dz'  epzlsimsiass db tajlzHed

yj dZstesds o dzOyOdzj S ttstHd dzOls.
[ SCL O jd Mlisots 1s?2 Isjstjd fojHmlsOo djds o t
[ fdzd ofj dzjtcOojdzlso® 1Ok ©0O of § tsdzdgV s lsfyw

L 2Oy ded ®1ln f o) 5B EEOL 5o Odatas 2 qudfQ IsaBdsm) > 0% s 4 aidilz Is e d

JHddzd ydzse 5 6 OH d by 1§ @rdsfip & fdallistc o3 Maf M@ SO0 Ofd i3 ssisd
{ Mdzd R~ lsw Br BGHds L djtcOo jdgmlse 1Okl tcO dz
H s &z Brl! dmfdzjHse Odz HY sddzed Isj dz' dats o Basfjuls d L

dzy J
F F'3.F"
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I fjHd@OCsBE2 § skzyj ds oL o d s Hyo 2 d jdsiEs dsodo da:
BO©dy.

lojnjd o wOMMdsists] dad jQ any “*Jdidlsmﬂ@@ﬂ?fﬁ%c)lst@dulz

G; :‘F‘ :‘ [ij :IZ maX‘LMf_U‘ (12)

UBGHO, o) c@ip) 2 Ob Hlsmw Mdzj HEzs h dd3 SBLOL BO3:
R :i qii"i :ﬁ (13)
¢ EmMzsedj (10) ftoedsBtejlsOjIs o dH:
1- -a.l+0q.-a
R1_ ql]J< q11 qn‘ q11 qn’ (14)
R-|q

[z ofj dzjtOojdeflso® 1 1OkL©O or f sdzdg™ ¥ Isfmw
M fise j ddz jo,i=d0 Y Joged's LOL 5o Ocdzdzs? ddzlsj 6o Odz das?

F dzj 4 Ols o deleloedj Hiteled ydzs e 5 ©OHdEMO ) yjdadstesds o

OmddBf ssisdud M¢d EMiss2ydes O.
{t Mdzd ~Blsw BT SHdts dL dzj tcOo j dzfflse 1 Ok 6O dz

oL sy dets dMmdzj Hise Ols! HBY sdzdedIsj dz' dets f klsjd3 L vy
F?2,*F*é . F. 1 OdzdzO% ftetsyjHEtO §tSHEEsB @ ttOMBslstj

[ dlsj OO

1. vmSse ¢.¢., skur:ddd ¢.). Rrdlsj ddjFizinbdeddz i g discdaia j z fitg
TS O. [ . :w-pjge e @Pdd. 144f).
2. tkCsemeOw ., Tdddd mSd2 .., {EmEHghnops siedls ) 2 ofts dapyij s® L

I Bew yow-szdzgz§ s dz. 2004. 452f.

3. ctkh ©d.dg0. [ Mmdetse ™ Ijtstedd dzj ujbSdrn @ dg§dsisdH@uz) fdfhBRABLs d G g 8 @
4. Brauer A. Matrices with all their characteristic roots in the interior of the unit circle. J. Elisha Mitchell Sec. SA87B8 (

180-185.

5. vyjtedzj y¢.d?2 fldwe¢ 1. ¢., 1 kOofjdits ¢.¢. [OlJBOdUuiMEdd ddlstsHT
1970.-3 75 .

6. sOwfjdzioady A.R. [ ROtOCIjtedMmisdyud MSdr Ctedw i BQsded yr 18, dbj B

132 f.
7.50ddyjo0 . t. dEOBiuMENOdI] Mas2Mmise HdMCs] Bdmy M gets] 29 © @6 dzj Bed v (
L OyddOd dets? qdy | dzj todets? OCOHjdsdd ts, ~2(20), 2006.C. 32

) sl kO 23 dsdv 2010 ¢.
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1 ¢ [ Re) (vt [Rd VU [ BYR] [JHUR 101 JYPBURA
O O I I
[ 2 BOH dsdztsg) § dzd WL e j S s ixtc.MOkEZBf S o
RAMisdlsizls AddBdujmMSdns dzOk¢ ddz. ¢.1. 1 jSbizt
SsOLORMSd?2 dzOydtsdzOdz d&f 2 IsjndzdujmMSd2 kdado j tef

sdz yjor d In detzd @gj ts @ tzgzm € d J ZOdsMistczS Iskzter . 1 tsdzd d3d tc dzO v
fsdzdCtcddzso 52 CdMmdzslsr d dBsujoddsW sted3dOdz! HjEdH B2 MRsd .
ZOsMistezS sEttO® d Is 5§ & dztdidly O ddzd uj it dfOszaddsjtctdz € Is 2 tc . 1 G
fso jtorntestsu dydesiis: , or MslsO, hdoddO d Ekcdzr oL Odd@dets?2 st

{Bl JCIOBd dMmMmdzjHise OdzgdW WodzWe Ispw Mmhdlsrj f§odddjted j 0
Bts Y j WdsdazO dz! H j ¢ d H dats 2 -d3ff) i3 ©®dizdzd Ut h&d s dzO desC s B sL d1©O. ) Ols s d3C

Ajdz 8 tOBBlsr wodw jlsmmw dMmfmdzj Hso Odzedd o dzdw dedw MistckzCIskzte
¥ stedsd tetso Odad-t3] I9fOddrrodyyjtdn & d - ZOdsMistczC skt dzO@ tMdzse | fmh dls
Cdmdzsts 4 j olidediazOdz! Hj G dHdats?2 Mmtsdz d [ Hsglzy P dzjdated ij dzi s fifls OjpjQizj L d
MbtezCskzter dOdsSoRkf L dyd?.

1 BodL dzO0 ftetse jHjdzdzgr » dMmMmdzj Hiso Odad 2 LOC dzt yoOjIsfqpw o fMdzj
nddBduyj MEtsets mMddes j L O § sdzlz yg dzr f tsdzd a3 te dzO W BOIsted yo®  dzO
Bsdz] Czdag@igds2 d dBsyd oddes? sted3Odz! H Hendw)dzs 2 § Hrjsiitsdgz o  figfhy I dzslo @
ddSjdvy d yjdjLO Bt dHicdHISAd dzOlstedw o oH dz®2 f fgudzifwzj todz
®BOIstedyd Mmddzlsy L ( taligols@uidrdzd y Jf fipQaff j34 @20 dzts € s d3Y s By disis BB Y | €Hs@
CdzOMmlsjter dadC jdzv d N jdzjLO;, ZjlstsHOBR] 1 dzj € Is tc s dzadetsigdsdztdf oaGc20 dz3 O
BICtesMEsfdd dmmdj Hise OzO Msils Gl Is Gdededz g jisfirtedon dﬁjdsfllﬁlﬂﬁsdéztsddw

[ ibtsHB®R 1 dzj Clstesdedetsc 5 ff O Qe cdzipddistsizts cotstf e IQfargEy
By 9 d des ¥ tstc 3O dz! HOjlscgdsr dzOwj dig dg=odz@f dzd € § dzv l]’tetsWadeBlsfrJW LWW
Cld tjLEd IsOIsr ESCOLT" 908l dz0O oL BBy desMmisd dMmyf sdzr L s Oded W
lsstﬂsﬂssﬁq’ cfdeBtso30uq’2. [ jssHBdR MCOdedtolkzs M j2 1 dzj Clstotsdzdets? 3d

fag 9 aq’fr]q’d3t3fr]lsq’ sls Ctsdeyj delstcOydd o9 j HJ dedetsc ts 34 Is O dzdz(
@;&w;smw. 1 od fHjtey Oddd Olbtsdsse tofkdzodez IsslcOo pfls . %o j Lf
flstekClsktr ] yjdseOodkd Wsttddese Oded" . RL {IdR yjdlst
[dCtecWsksceOfdd o ®&GOMhlsOB] 8 &BCd SOLTo90jls, vyl 1ld f
BCds ddzd 340 dads, b Qletcdf dz03 ,d8) YAEIPE OB 42O, j . s dzjf jMisCd
ykls! EHOdM) ddkzs stk Wssttdkkz. vejdduyjddj MtsHjtey Oddw Ols
fedotsHdls € Ld&Oudljd dsdkz dLdjdjdds o esnsitt dizs . 6@ L
ojddydeOjlsfw. | d&iflsts djfjmsStss oOd ds?2 Wstd  sBOL
LdzOydlsj dz' dgts B tsdz M j, yjldgs dfiAChtg disds] Oy dgf d3c Qg jdippfdatiset3s dﬁz%d@lﬂﬂﬂsdﬁpﬁ
tOMdisiste] dzO lSTSlITSdZTSGdW ﬁBd@LQMMES@deISFAdSEBdIHﬂ@JJWJdZJdZF U
ftsojterndatsiyisd ¢ tsdzd d3j te dztscdj Iso@bisitmfchpy M ¢ of ~ § EaBdaBt ts BY 5L JIstso 0¢d
te OL dzd ydzr d3d o sdzdastsB te OL da' d3q d Gtcj Bdzaj SBOL dg' i3 fr]lsts Clkz
fjtodBH dydzes flshls wdX lstiafia, dzr A dzr e j h j 6 .

lojH]jddj

} sdzddgj ts Odzdzd yd MSE d J Ot iR sL dIsT 9 C dzge yoer h d
sCMdHBe ftcdodzj € O Is o dzd 3O dzd 4 dmimdzj Hise Ols j dzj 2
(4 dzj SIstetsdzd Is dz' o3, C Oz Isfdrydidg S iz Iz P s @BEEL Pls
ocMmmMlsOdzesodzj dzdj] dodese dBjlsOdzdzse ddzd dr S tsd3f dzj ¢
fsHtsBdz = 6 OCyd2 wWodzwe Isfpw, CO¢ fteOo d dzts, L 5 dzd
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ttOMmMYf e HY dzj ded d di3 YOMmIsdy ¢t
1 4 BBaBHJ®BESJ Emdztso d | ftcOCIs
dMmdzd ded s By sOdzdzd ud MEdn U
O dz' 2O o jtrndesmisd COyHB2 yYyoOmlsdyr . dzfisd + ¢
qdzd tedz' = ydfd2 d uOmbsdy o CodifdjcC L j |
i tsdzj dals Od3q . RMMMdzi Hsoe Odedy WOCIktstBY, o dzdwe h g
BrtsHd di3s d Hdzw ¢ s dzls to ts dzw tcOL B3 @ yYyOMmlsdy o
HifOLfO=adj HY dzdwv 1 ssets Lisdzv fted o Ote! pse Odzed
dzs?2 Mmddz" HvHdMmiJtmdsddets?2 Mmtej v, Is A3 dgdfe@ishirGed -
2Mmilse ZOdetstc OL d3j te dzr n yomlsdy oJlsOdzdsse fMtsL HO
ts1 dzj C IstacasaderC jtsBJdz@ilsw n "dddd, WdLd<d, dEOIsj to
yomsdy mMjtejstec® L OCdzt yojlsmw o dma BOGCIsjtedyc
j, 1SCdzsedd d Wslts®iOljtcdOdzOr Mo jlstsykzoe M
d o dzOk ydets din foftdndn dzj 1os@ defief ddz@dz=fuOMmisdy dd Is
odMmwils Bl oL IchddsMsisetsdj su B & dz2f g ldzls gz O
o yomisdyr , FHtso dzjlso stews h dj Istcj Btso Odad W o3
B BHds2 dL a@Yyidds B dRJ diksjse d Bl Ols s ydes M
Odzdzsec s tOL B3 6O, o© Isjuyjdedj HdAzdIlsj dz desec s o tcj d
Bddtsedud ME ¢ OCIsdo detsmls+ f s1 ss®ikz oM’ i
MlsOBddzdL Oydd dzjtsBrtsHd BEjtcOMMdBZOIstcd 9 Ols! o € s dz

s MismMsBOdR EZytwOodzj ddwWw ©OL @3J tOdBBd dz0dzsyOMmlisd
slsdzsmw Isw ; dimf sdz! L s9 Oded § f sdzd dzj tedzr R BOIsted y,
ZOdes ¢ dzOfls j teso ff sdzd d3j toedets?2 L Oh dlIsT ; WdLrduimSdy
Fdz' stcOL oz s ifl30lzd jsBtej dzlse j desoMC dd3 dL dzzyj dzedj o3 d
Yyomlstsilsr ) . RLAj dzgj dzgdVv tcOL dBBj O dzOdetsC dzOMlsj totseo  d3J
ftodtotsH o smMMmisOdztse dIsj dzw . v0O¢, dmf sdz' L s9 Odzd J
fsLotsdzV jIs o B tsdf 8dfdaindsle’] dglxzzp@Q@fglsdyr MJjtejBBtcO® M
tcOL 3] tOd3 o -81 taigds. j dAOE M fiRls O dzts 0 dzj dzd j Btsdzj j dBYWeSdds
GdHtOL d dz, ftcdotsHdIls ¢ tBtcOLtso Odzds Btsdzj j -WVtclzy dzr
dzds. 1 tod 9 Otc! d tcts o Asdodlzts dzdpjdatzdh v 2 o to Usdyts 3 dzts i tsdzlz v
BesdsHd MY j emdzr = &OdsyOmisdy.

Il fewrLd fp orhjdL dztsy j dzdzr 3, H OdzdzOV tcOBSISO |
fnh dlsts? f tsdzd d3j te dats 2 BOIsted Y’ d Mmd-datg] s Odati@ y Jifg &
ZOodtsC s i3 sL dyd?2 §EkBderz tzj @R Jdtsdetsdmdsj sOdzdzO o o s

[ Mdzets o dzOW Yy OMls!

1 Odeste OL &3d tedze" § yYOMIsdyr (1ty) d CdOmlsitr, ddc
ZORtsHYIS hdes s ftod d3j daj dzd J ) Mo n tcOL dzstsB to
5B d&ZOMisw e "dddd, % dLdCedsds sndssddsairfds z & Isls 51 Oxits dagdzts
| ZOEBHOEY &Od i €OL B tOd tded feswodvel IISOCJ]
nOtcOCIsjtedzr j Hdzw yOMmlsdy Btd htsets t©OL 3] tc0O. v OF
BOIs j toed Odz! dats 2 BOL' dztso j2h dn S ONF psazise R BT 2O
RO jted Okzse ddz¥ steBOYdsdadz 7 M H .

S ZOMmistsw h j &3z o tcj d3j dad ftcOCIsdyd MS< d tcj Odzd L t
dz0 dzts 3O Is ji teEOUREPs toz € s 2 te dzOW  dzd § j dzj 9 OV Wisdz! ¢ O, BO
Bdesetsmdzs2 dz" |  sdzzf toetso sH da LD g j t€H Isj] tedzdhlstedz i€ d&z'lz jo
Clsts o thMdsodesdz tojL zdz' sOIT fHtoswedzj dzgdwVv tcOL d3j tcdz
fsdzdetsets ftcOCIsdyd MS ts¢ &3] dstOflatiAg My jj dg v .j IdaOdiafcd jstaztf 5L ¢
ZOds yomisdyr d3j sOdzdztse, ftodo dzj SEOkGsE o G 850 digded € @
Mots2Mlsea Od3 (1 dzj SIstetsdzOG dzd Is dz" di3( , COsO&zdIsduyj-m<¢ d dzd
11]

Rdzlsjtejfm & MddesjL ki d Mot2fmlse Oz dzOdets yOfmilsdy dsg
dr BtededdzOdz’ dzr d©zd Mo ts2 Mmilso OB dtso thicditgy dzfp ip W dsd &
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d d3sdstsB d dzd L ts9 Odadz’ n COOdzdL Oststets o, fsdzlzf totso tsH dz
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) sdzz uj dzdz j gk dsQeds dafize § 0 OMh kOB 80 RS A kG
qdzs jtoj ndz" & MmekCllts. 10 tdfmbds ] Esydts L Odjlsd
fMlstezClkte. RL LIdi vyjdste OmMfteshmisOd™ s sw kHO
GOMhIsOBj 8 &S d3 kS Quszac®j Iff soElsity ‘ddOd dAjlftgisC d. R ¢
qdzd 340 dedk, N deddz® dzjf jMmisEss BORM v3,8 B8lsg d
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1 O tod f)E5zCHOE | R2fls O dzj dzf¥ B S e ¥ sls SfencuPe=dd 2 d fiy O]
Ikdrn ®BICtesWtslksscteOWdwvn o ®OMMNIOB] 300 d 100 dsS
[OLdBjter 4LIsdan MbtkSlkt L dOydlsjd ds Bd hj, yj
fdzz yOjo OMfleP A 8 Bls: 1 ©OL Bjter SOC IR Mistckz€ G zdgS dgOn
kts o Mkkzy®] MmO O 1:2 ©OL&jtr 1kdi MstekCkit

10 BJCtosWslsscteOW dW iR o dH dats, Yylsts wslso jlsa dzj dzd v
hjflse j daflalgj dedsteizlzdzjztHjdiils S so . t OL d&3j o H dzd dg'
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vOBddYyo 9 tdLlzd sO" -fOdeqdpdizjtseas (A d g j d3'ndadsdt «
oBHdsets tcOMmMise SO

,[BtGOLJu 1:1

I Ml wjLikzde IsOIsr o 9o jMmtseor o %

4 j St C o| Na| Al Si| s Cl| Fe| rRIsts

g JCliste 20,01| 68,99| 3,45 0,07 1,02] 0,30 4,59| 1,57/ 100,00

g4 JCliste 2581| 61,77 3,58 0,08/ 0,61 0,35 533| 2,47| 100,00

g JCliste 23,25| 70,17 1,31] 0,04, 0,27] 0,15 3,23] 1,57| 100,00

] Hdz 4 | 23,02 66,98 2,78 0,07 0,63| 0,27 4,38/ 187| 100,00

ts1G dzty 2,90 4,55| 1,27 0,02] 0,38] 0,10 1,06| 0,52
fm. 2581| 70,17| 3,58| 0,08/, 1,02| 0,35 5,33 2,47

20,01 61,77 1,31| 0,04 0,27 0,15 3,23| 1,57

I BttOL Jy: 1: 2
IMmMi wjLizde sOIsr o 9o jMmtser 7 %

vl jCht C O] Na| Si Cl| Fe|] RIE
wiSilste 1 | 6,67 74,86 580 0,22] 11,04| 1,42] 100,00
uf jC b 8,80 76,63] 4,45 0,09/ 8,99| 1,05/ 100,00
v jCbi 598 77,07| 5,93| 0,05/ 10,14| 0,84| 100,00

wtcj Hdzj j | 75| 76,18/ 5,39| 0,12 10,05/ 1,10/ 100,00

gls OdsiC dzg 1,47 1,17| 0,82 0,09| 1,03 0,29

[ @M. 8,80 77,07] 593| 0,22| 11,04| 1,42

[ d da 5,98 74,86 4,45| 0,05] 8,99| 0,84
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1 osf nuFef ted dfmna tSH dzts o3 1 osf nuFef toed dMmaBBHC
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CtcOIlsdets § vejdzdyjdedy 430
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GO ssHj S O¢ d Hlws R[Ns@u jd j( dzdz’ | deBaf{10018 dz' |
oMmMszf Osls ot oLOdBsHj2Mseadj] M OyJlddzj dzgdH sd3 dzC
Bi md +f d B3 ededdzd dzisj SHOG d H tes A d dats dftdizisie O dede o AOBIGS
tcj sBd&ZOHOjIs dLBBjte M OC Md® &%is?2 1¢sEDUgsd Jdgszr j ¢
rdzd  f sdzlz yj dz QolststcOdd [ 12] Cslstster § ZMmils Odzts
i 5B dZOH O h j &3 ¢ & didswjdifPldcolzjy,j dO Isaslsls € 82 df toftsatiiQifsils. ¢ tc O
dIssHj COcdHttsn d dzts dzdlfuzH,100,138 5 G 5 gdzH o dH ZOdz! dats i3
Ho jtcG O [sw LIsdded dzd tetso Odad ¥ . Y ¢ fitd dls tc O-Bizl) dzef 4fizdf tc ts o
j stsHj SO dHtetsn d dzts dzd dzts © Hist sdzded Is § dz! dzts 9" Hj dzj c
q dzq dz' toAfst9mb, ¢ s 19) [11,12].

l wvHE BdUydfddaff ugH ez we dzs L z2yj 2O Mmilsjtcj 5 dcC
A O-deints dz3j 33 ds d AzH j € O ¢ d Ht@8a: 20R2ASHIE0, ¢ lstster j  tslisc
¢ tls HEkZEcO ddh ftesflstcOdzMmis o pdzdzts 2 flstdd j da
qBsH j2Mlsedj tIsdn Sjltsdtse f Oyjlsddzy desdz skh
tt®@ ddzd Y JHECBEts O3 OC O.

todf Is d dzad dzd t@jsdg jOeiEffifO-dzf) ¢ Oc d H e @B de@B)Ed dz Cltstetse ts
ftod’sed j desdteso Odz 1 € o Ols ts tolsf jOtela] wigisi Sd jts Istizds jifdsch Iz ¥ ds
AQoatstemMCEtsets o 1 W dte] 21 J@Aevieita ks fifivt 2REEALH A3 UriffopRte Is
Mesydz) dzgj ded i ydS dztse. RL 230,59 §Af o & 583). 8 %H [ dzj dzts

%\@ "o
/N~ CH, /N~ CHs N CHs

21 22 23

[BtcOLBsoaQdrd jiectlstcdL sdBj 6O 0Oy 2B thazj dzfpalae § s Mwvint Ol
gLt cd s @il R ydinj s20dk ftesHEzCIstsd 1 Isdded dzd tets @
W dzw | sM®3 My Hrelstey Odzdj {fddsje® ) OCMdOdz des2 1 Isg
tcj OCydd o Ekfqdztswm dr Do dMfpplstecigbtsdsj i3 j cOlskzter ftod
qdzls j tco Odzj HQ-BBABObEE sH Mitshils @ Aay6jSs, 68% % tiftef + 1
44, 1%. lted CtdeH j d2lMOydd Ovyjlsddzi 20 fp f sdgtsh @ &
dLBRBItO M { CoOlttedOd®AIdS? 1 Isdded dz' des?2 ctolzf
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vOBd&Zd yo 1.

ledm Hddaj ded |

Oyjlsddzj dz0 ¢

L O3 " § dadz’ 3

- AsteBzdzr HjCOGd] uvmdse{l ' At 1 Bjte d WesttddzdusHj|v. {[tdi]| [ disd
d ddeHj CMr Mmtsj| 6y OSyYyq¢ % HjSCOedHtesn dds L sd As {1 ¢
Is j dff. %
1 2 3 4 5 6 7 8 9
O NaC=CH, OH
%\6 NHs, -76 66,69 | 1445 1 Co 11
1 N /N\ il
R/ > R C=CH
C=CH 33,3 | 1801 | OF¢ f
LR [T
s K OH
. NaC=CH, 5 66,6 | 1367 1 Co 12
2 4 RET CH NHs, -76 6 33,3 | 1345 O¢ fn
NaC=CH, 91,3 5 f etsH 1323 1 Co
NHa, -76 6 fdzj H 7 o¢fy 11
3 7 RFET GHs NaC=CH, 8 66,6 | 1278 1 Co 12
NHs, -76 9 33,3 | 1245 0¢ f
4 10 RYT GHdz NaC=CH 11 66,6 82-3 1 Co 11
NHs, -76 12 33,3 | 1023 O¢ fn
5 1 3 RU= ;H-iC NaC=CH 14 66,6 1189 1 Co 11
NHa, -76 15 333 | 1378 O¢ fn
(0] C=CH
O¢f 1
6 N NaC=CH, N-
R NHas, -76 R OH
16
1 Rb=H
7 7 RB=T GHs NaC=CH, 17 i i o¢m 1
NHa, -76
8 10 R#&T GHsn NaC=CH 18 i 767 O¢m 11
NHa, -76

26

H



RYJrguosRrRe 168 ¢s ¢ mae, 2010, B
9 1 3 R b= sHriC NaC=CH 19 789 0¢ m| 11
NHs, -76
OH
N- CHg
21 C=CH
10 HC=CH, 93,8 c=cH 656 | 1278 | + S 9| 1315
o N- CHg
N~—CHa C=cH 305 | 2056 | O f
20y H] HO cH,
N
| \
H
0% CH 23 2,2 1234 1 Co
\ HC=CH, 70 21 441 | 1278 | 1 ¢8| 15
205 H KOH, 10 22 51,1 | 2056 | OC fy
23 2,4 1234 1 Co
NaG=CH, 91 21 46,7 | 1289 | 1 Co| 11
NHs, -50 22 53,1 | 2078 | O fy
HC=CH, 91 21 85 | 1289 | { Ce| 11
KOH, -8-10 22 15 | 2078 | OC
C=CH
HC=CH, N 96,4 | 1223 | O¢ M 15
11 KOH, s
O 10-12, 91,6 oy H SH,
1001s d3 OH
/N 1,6 179 1 Co
Y N~ 180
Il cH;
25 CH
NaC=CH, 75 25 100 | 1212 | O¢CMm| 11

NHs;, -50
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OH
0 [T 7o
12 NaC=CH I~ 70 1334 | { S o| 1617
CHj 27 R C=CH
/N C=cCH
- /
26 ¥R j CH s K OH
NaC=CH, 90,4 27 58,2 | 1345| 1 Co| 18
NHs, -76 28 296 | 1156 | OCf
HC=CMgB, 54 27 425 | 1334 | 1+ Ceo| 18
TL A-5 28 29 1156 | O fy
13 29yR = @ GRBi Ph HC=CH, 97 30 54,3 1 Co| 1920
KOH, NH; 31 44.4 0¢ f
_ HC=CH, 97,4 33 572 | 1134 | 1 Ce| 21
32y R =CHyCHy OCHs KOH, NH, 34 38 | 1234 | OF¢
14 OCH;
C=CH
0
15 NaC=CH, 56 N~ 100 | 1334 | O¢ M| 18
N { OH
1 NHs, -76 R
= 35 CHs
. CHs HC=CMgBr, 9 35 100 | 1323 | OC | 18
26 RU= J CH TL A-6
16 29RU= JF@BTPh HC=CH, 93,8 36 100 O¢ | 1920
KOH, NH3
C=CH
S NaC=CH, 92 H.C 100 | 1423 | O¢ fy| 22125
17 H3CWCH3 NHa, -76 3 /N\ CHs
{ 33 R OH
37yR=H HC=CMgBr, 67 38 100 | 1423 | OC¢ fy| 22125
T) A6
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HC=CH. &j tjOocdizjls 22 25
KOH
OH
LiC=CH, HaC N Zen, 100 | 1212 | { G el 22125
IMTnh , +20 e
NaC=CH, 95 OH 100 | 1189 | OC | 22125
40y R j CH NHs, -76
Y 3 3 H4C /N~ CH,
41 HC C=CH
18 HC=CMgBr, | 92 41 100 | 1189 | OC | 2225
TL A
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