
th:: mPltl""1V1 U1"U"j1't1li'!l11mJ tlCl-lmN llJl'i"j::u"j1J"j1~u "'tin ~-lVrrVlU"ltl(j1ij 
L~tl-l m"j~Yi1J\~lt.lU~l'i~t.la~1\ll~U L\itlm,ri1L~~m"jpjn~1'{Jtmrnpjn~1"j::~tJuw;;~Pin~1 \'l.Pl. \!)d:bb 

L 14 tll ~ m"j~ VI n1"jpj n~1 LLa:: m~U;Vl1"j ~ VI n 1~PI n~1"j::~tJU Nifi til P1 n~1 L UlJ 1 Utl~ 1~iiu"j:: ~Vln fl1Vl 

(il11JL~tllJl'lJ~ n.l'i.tl. n1V1lJVI mPimi11J1'lVl1lJf111lJllJ1J1V1"j1 alGI (GI) U."';~\'l "j::,}1't1UqJqJ~lJVI11V101"'0"j1'Un!l 

YI.~. <xt«" .". ;;u d: t\J;;mj"F1u~~"'iYlV""V'"'''D11"vu",",,,, l\Jy".u,~'"~tJ,,~tl .'~1.tJ~~~1il 
11 ill tJ n1"j ~ VI n1'} P1n~1 '}::vi' UU N.jJ1Il Pi n\!l1 W. PI. l!J!.fblt ~a ::lJ~f1 N:: n'}'} 11 n 1"jU,}:: ~1UN;;V11V1 EJ 1" EJ f1~ >l~ 
I!l!l!ld:bb Lrltl11J~ GlO '1lJI11.,;'lJG I!ld:'bb ~.nihJ~lJA1·HltlnU"j::n1t'! L~tl-1 n1~~·i~lJ,~u.JmL\'dt.la-11lJ1~tJ 
Lvi tl m'}ri1L ~'l m,;ln\!J1'IJmun;l n~1,}::vi'uu N;;VI?f n~1 Hvi'-1t1 

'litl GI u'}::mPlt1L ~EJ n11 "n1'~~lJvht.l mL \~~ t.la>31\.1i~EJ L ~£)n1'}ri1L ~'ln1'}Plm~I1'IJtmrnP1n\!l1 
'}::vi'uuN;;VI?fn~n ¥l.t'!. l!Jd:'i>b" 

;; U '" tJ '" n 1 ~ ill "H nuu n PI n >11 ~"n". ,,j' ru';;. PI n>l1 Yl n~" n.", .1" tJ,. n 1 M ., " 
m::VI,}1>3Pln'l!l15n1"j L~tl>3 LnW~lJ1V1"j!1lJVI"'n~II1"::vi'uuN;;VlPln"en 1U'1. \!)ct'!.f~ 

itl Q'1 llJu,::mPlt1 

"~JVl1iVlEJ1"'EJ" VllJ1EJf111t111 lJVl1i""EJ1"'EJ~1'Un!l11amJa-1n'N llJ\~,::u,}lJ,)11!u"'lJIl 

" ~f111 'U 1 n 1 'i II VI lJ 1 EJ Al1lJ11 ~ fl11 'U 1 n 1"j 11 Vl11V1 EJ 1 '" EJ, 1 'U n !)11a EJ tl a -1 n '$ N 

llJYl,::m1l'}11!utltlIl ~ >l",1V1u'1lJrnU 

"UN;;Vl1V1 01'" EJ" ",lJ1EJfll1lJ11 UW;;VliYlU1"U lJl111V1U1'" U,)1"t1.n!l11a otla -1n~N 

llJ",::u'$lJ'$11!t1tltlI1 i-1",1V1U"ltl1l1U 

"flw::m'ilJn1'5UW;;Vl1V1EJ1"'EJ" l1lJ1Uf1111111 flw::n'}'tln1')uru;;tiliVlU1"'U 11l111YlU1"'tJ 

'"."D11"vu",n,'" 1 \J",.u'm1~tJ"~tl .'~1.tJ~~~1ii 
" fl N:: n'}')lJ n1"j tl1~1'5 u~i' Ur:iVl'!l tlUl1" n~ VI')" \ot111Ufll11J11 tl1'l1'i U ~ i'u~VI'!Iau\ot'" n~9'1,) 

vb::"lllllJ 1Jfla.1!:l l1~tl ~lJ8.o~ 
" tl1 'l1'iU~tfi n"en" l11J1 EJf1111J11 tl1'l1'i u~tfi n~1iYl tJ1UVllJG",'" n u.a:: tl1'l1'iU ~tfi mn 

iVlU1ijl'ilJG~llJ ",~ a tl1'l1 'i u~tfi n~1n1,f'i'1Jf111 E5~ '::VI'" n LLa:: tl1'l1,uv1tfi n~1m ,A'lJ fl11a ~ 'i :dl11 

",j' npt n~1" ",111tJfll1lJ11 ,j' nPln~1,::vi'utI; 1\! 'lJ11 VI ~a ::,j'nPlm=11')::vi'uU~1\! 'lJ1l tl n 

lJ"'1iVlo1"u·nll.n!l11C1utla~mN llJYf~::u,tI'j11!tJtl1Jn ~-1"'1V1tJVJtI'61U 

" t.I a >l1lJ 1 ~ EJ" 'r1111EJ fl11t111 UVlfl11t1 i ~ EJ ~ L tI \.IU Vl fl111Hl uu~ lJ\l~ ru 'l1 n-11\.111'1 Enij'Yl \J 6 
"'~tlm'5f'i'lJfl11fl~'~'lJtl-1UnPln\!l1,::vi'uUN';;V1ffn~1 l1~tlallJ"'~>l'lJD-1>31\J11'1U1UYllJ6",~tlm,A'lJfl11aa,~ 
'lJtl-1UnP1n~1,::vi'tJUW;;(ilPln~1 
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"nl'5V1YllJvi~Ulm vd" Vl1J1EJfll1lJil O1'5UlVi1JVhUUu. \'dUVlf1111J'OJlnUM1U1V1lJlih'ltJG 

VI~t1nl'jA'\Jf\11fl~'j:: 1 \Jl1'j~1'fYll~1'!11nl'j (JournaL) 'j:::~\J'!I10)VI~tltJl'Ul'!116i VI~a'IJV1fl111Hl,j'\J ~~1J 

(Full Paper) v1Qi~1J,n tJ.·ntl~l\J~m ~E1~ (Proceedinss) \I1nn1"j\J'j:::'Il1Ji'!l1fl1·f~:::Iii'U'!l1~VI~fllJltJl'!116i 
mlJL~tl\J 1 'U'UtHn1'U; 1 L ~\1 n1'~P'i m:nmlJVlan~I1l"iv1pf n"t:l1 

... .......J... ..I 1 • 
ul1"j~1"jVl141'!11nl'j" VllJ1EJfil11Jl1 11"j~1'V1141'!11nl"jVllJ"ilt1'!1t1 U~l\J'UU~~ 

.J il.J • 1 ~ .. 4O .. ../... .1 ..I..., ... 
'YIL UYW£llJ"iU lJ'SMltJ'lIlI'1V1'Hl\JllJl'(1111l'VIl,lflOJI11owmlJu"i:::n1f'1 n."'La. L'HH Vlrlmnru",n1'H'f~l'nl1 • 
11"i~ 1 'S .,,1-11'!11 n" -ri 1 Vli'U n 1,. LU tI LL ''1~ U 'n41UVl14 i'Uln1 OS VI ~ a 111111\1 'j::: n1 P1 'II a -1 O'S::: Vl"r)4 01 'j tlVllJ;i mn • 
l'V1tnf'lli1l1li iiuml:::ul(Jlm-11j 

"nT1U1:::"!llJi'lllnl"j" \UnUfll11J1' nTn!ll8UEltJfl41UVl141't11nl"i 1 \J~\J"j:::'tIlJi'tlln1"i . . 
"j:::~tJ'!Il~VI~ tl"i:::Iii'U\J1Ul'!1111 ua::UVlFll11JOUUt11J\j'HU (Full Paper) llliN lv1''Su n1~W~lnn u ~1tH1U 

~u~tifH~1nm~t1~:::"qlJ1'U1n1~ (Proceedinss) ~iintJ-3tJ"i'mJ1fim~ \1~(lI'lN:m'i~lJn1~~~t1~:::'IllJ Y11~i'um"i 
.... ... ~ 

UV1J"i\J~1na1~'U1UU I 
,jfl <t m~&i~lJl~~~mLll~~~~-11U~ ~flnl"i~ll~\lnl~P1m.!l1 

<t.G> unPimn'j':::'liutI~'1:!'l!11.,., U~U n uuu n Gl "'iI:::vltJ-1il~~-11U1V1U1ih'lU5 ,..,~tJ~~.:J1U 

~ ~ uu ~1u,..,ii -311 tJ.:J 1V1 U 1UVl'U5 &iihJl~"" ~ tJ hl i'u O1'W tJ1Ji'u 1 ~&iihJ'in U11'H11 'j Vl1-11'U 1 n1'i 'i:::'Ii tI'tI1~"" ~ fl 
.... .. .01... • I !fJ .01 .... ~ .. 

'i::: ~UU1U1'!l1V1 Vl1J1'l Nfl1'1'11111lJ u'i::: n11'1i'l ru::: n'i'ilJ nT$ nl"i fll1llJ rl n'\!ll ~ "i fl.:J \1 ~ n ~n Wlfl m "i W\I 1"i W 111'l ~ 1'l • • 
Vll.:Ji'tll n1"i~1""i' u nl"i ~~U u. "~~~~-11UVll.:Ji'!l1 n1~ 

<t.'o unPimjl'l:::vi''U\J~'l!'1:!11V1 ~lf.JU n autl n '0 v:::vla.:Jjjf.J~.:J1U1V1U1ilwU5 \1~a~~-11U 

~ l UU~ 1u,..,ii -1'l1 fl.:J1 VI U TU l~ufi &i~ In-h.,~ fl hH' tJ nl"i U (l1J i' u 1 ~9i ;'~ lJ Vi1 U 11 "i a 1 "i Vl1 -11 '!I1 n1 "i 'j:::'Ii tJ'tIl~"" ~ (I 
.... .. .01.... 1 !fJ .. .... ~ ... 

"i:::l1ItJU1Ul'!11111 Vl1Ji'lWnll~VI1lJ u'l::: n11'1i'l ru::: n"i"ilJ m"in1'i iWI1J n n'\il l ~fl-1 ,..,~ mnWIfI O1'j Yfv1'i ru1l1"i a 1"i . . 
Vll.:J1'!ll nl"i c; 1V1 i'tJ nl"i L~U U 'I''i~~~.:J 1UVll.:J1'!l1 nl'l ,..,~ m11 ~~ U flvi (lvhh :::"(I)..I1'!11 n1~ h-mtJVI A111Jvl1l1 LaUfl 

• 
ilUtJ~lJ\!"iW (Full Paper) 1~-stJm"i91~)..IlnU'llmlU~uL~a.:Jv1nm"i\J"i:::"qlJ1'!11m'i (Proceedings) vi'.:Jn~11 

!:t.m unpjn'\il"i:::'litJtI~cyq!11V1 U~U 'lI "'iI:::\Il(l-1jj~~-11Un1'lFi'Ui'l'hfla"i::: ,..,~tJf.J~-11\J 

vfl uU~lu,..,ii-1'l1fl~ m"i flui'l11fla 'i::: ~~U ~l Yl~ 1 ua' ntoJOJ::: lVIa' n'elN:::,..,ii.:Jvf~tJ flU 1~ 
!:t.<t unPim:l1'l:::'Ii\JtI~CYCY1~fln utJu Gl "'iI:::vlil-1ii~a.:J1tJ1V1u1iJwufi ""~fl~~-11U 

vi L utJ~ 1U,..,U -1'l1fl-11V1 U lUl'itJ fi 9iYh.n1\1~ tJ 1~i' tJ nl'j U illJ-S tJ 1 ~&i YilJl'l1 Ul1 "i a 1')Vl1 -11'Ul n 1 "i 'l::: ~tJ '!Il~ \-1~ il 
"i:::'litJtJ1Ul'i11 v.viil i'l NfllYiVl1lJ th::: 011'1 i'l ru::: n "i"i1J nl'j n 1 'lflVl1JPi nt'll l ~ fl-1 Via n ~n W,J n1"i~ \I1"i OJ 111 "ii'll"i • • ... ..... . .. ," '" 
Vl1.:Jl't11m"ia1"""itJm"iL~tlu.W"i~~"1UVl1-11'!11n1;; ilU1.:JUflU Iv L"ifl.:J 

<t.c:t: unPim:ll"i:::'Ii\nJiCYCYll'tln LLtJU Iv \I:::91El-1iitHH1U1V1t11\jYlufi \-1~fl~~-11U 

~ ~ \JtJ~lU,..,i1-1'IJ El.:J1V1U Ttl YiU O &iYim1...,1 tJ l~-rtJ nl 'j umJ"rtJ 1 ~~ ~lJ'in U11"i al "iVl1.:J1'!l1 n1"i "i :::vi'tJ'tI1~ 
,.., ~ fl"i :::~\JU1U1'l11 ~iiliifl run1Y1 VlllJth::: n1f1 i'l ru::: n'j 'j 1.1 n1"i n 1"i ElVl1JPi n~n l ~ t1-1 ,.., an Ln ru" n 1 "i ~ ~ 1"i ru1 • • 
11"ialWl1-11'll1n1"iC; l,..,-SUn1"i ~~ E.I ~L vd ~a-11UVll.:J1'll1 m"i 

<to '0 ~~-11uvfa1lJl"i'1\111 tl6iW1Jl1l~U u w~l~i"'iI:::9lEl.:J lli1i'tJ nl"ifltJ~ lFi'11i'l"i-11V1Ul\jYiU5 • 
""~Eln1"iflUi'l11aa"i:::"'iI1ni'lw:::n"i"i1Jn1"i'h:::~luruoii(1J1VlUl"'U 

oc:.~ unptn'ellPi'tl.:J"i:::tJ~ElUnPim:m UU~fl~l ;JVUL~ "i n (First Author) '-1~ilL \JU~\jwU5'-1"'n •• • 
(Corresponding Author) u~ :::ii~tJi)1"'i11'j u~tI~ n~n1V1 U1uYiuG,..,i a n1'j ftUi'l11 ai1'j::: ~ UU~ ~ ii VU ~11J 

หมายเลขอ้างอิง ๑๙๐๑๑CM๓QH๕๒๓๔๙

URL http://esaraban.vru.ac.th/archive/identityTags



1 UUYlFl111J L ~m t1\J~i'\J~V1'!1mJ r.J~Hl\J "1lJ r1U LHl:::~a'n:::u~ tlVltb (J-3l'UPi'\J"'~nVlL tJtl~a1J .. ·n1""ulafJ , . 
~l"!1n!) 11fllJ mN mw 1 'Uw~ :::\J<j1l ~ ,'t!,j"'1J,n ~~Vl1V1tJVj1J'61i1 

m ru-u n PI n~:I1 ~ ~~m nu L Y1 £J &i-W:IJ ~ U~ EJ LL'Vi ')1 tn 1 'j aT'iYll-11'l11 n1'i LL~1 gJ t11l1111tJ'mt-1 

U'il n!}11ijn1'mJ~ lJtHl tJ",,'"l OUll't'nl') al'iYll-11'l11 n1'i t 'U~1\J,j' 8lJ",rU t ~,j'\J 01') tltllJi'U11'i'al'Wll-111l1fl1'l 

l'UJPu,jm,!" OJ 1\J~,rnPln1!:I11~i'\Jfl1'jVlmJi'U'Jlm1'H"'it~gjYbJ"t'jLr.JtlU'l'dr.J'Nl\J 
It. ~ rilV1i' uunPi n"t:llm~i' UYl\H1UUaUtl fl1'i~V1vilt.J"" lU ~"iiL~ au 1 'lIa-1 n11VlllJ~ ri lViU VI . , , 

11lmJ'i:;: fl1 Pl~ 111~1 L ihml'~~V1vilt.J" "l'U(J)1lJoUmilV1UVI"IJ tl-1m ~ n l'latTualJ'UYlu,ru ~ 
" ,. I 

~.~ m nVia na m lV11Jl rhVlulilLnruitl fl1')ri 1\ ~'J nl'~Pi mna" n11Lnru"v! nlV1tJ Vll i1 'Uth::: n lP1il' , " ' 
lmiamll,j'aril\1\JVln1'iri'L~'OJnl''iP1mn'tJtHVI''n~(J)')uu '1 

... I ...... ~ • _ ...... , 

'Uti cr fl1')a"LElnal')nl'~V1'VilJ'\'jLt.JmLW'~ OT'SVlIilt>l1ll u.m::")ltJ-1'\Jt.J"m'l\JI\'jlJ'I'i 

<to (j) nl'~ ;j~1J~ L~mL Vf'j 1 U11'H'I1'jVl1~i'll1m'j 

It . ., . ., m ruvj,r" P1" "" H' UI'l A11~ 1 \J11 ~ ~ 1 ~ I'l" i ~ 1 n11 U UU ~~\J1 ru h\'U'" P1 ">11 , 
~1~~a1Lt.11"nj1tln "nj1nEl~U'j'H)nGn1'j a1'5Ut\! llUu~a~g]~1n~ \1,j'~aEl~E1ui'u 1 \1~TIlJ.,.h~OLL w~ 
rI~lu11'ja1'j'V11~1'tt1n1"j a1Lu1uVlf1111Ji~[J~1'11a~g]\;lJvh~oLLvd LLa:;:L~lJ11"ja1'jmj'u'OJ~~\1~mvna1's 
~L~ m1'jElU n~ 1~ m·J,u n1'ii'u'S E1~'OJ1nV1'OJ1'jvv1tl~ n1j1 U:C'I:;: A(lJ::: n'S'llJn1'S1l1'11'S v~i'ut.l~'lItJuw"'nlil1l'j , , 
ttl rr~u Wot; 11l1Vl [J1 "'~ L ~ tJl1l'll 'OJa tJu 

tf.G'I.1!l n'j w~tinPl m:n 1 oil Lv na1'jn1'j1J1 E1Ui'U 1 "'~TIlJl~ L~ [J LLvd 1 \1tinpjm:n~1ri ~ 
\1ti~atll1laui'u h1g]TIlJ~L~[JLLl'drl~ lu11'ja1'j'Vl1~i'U1n1'5~'S:::u tJ~ llUU~ LLrI:::\) lUI. llUU:ij~~"'f~'1llJi'hLU1 

• 
a1L u1Vllj1tln \1U1mHU'l'l(lJ1Gn1'l a1'SUCY llUU~1~gj LLa:::U'VIA11lJm~i'Un1'jlllaui'u t "'~YilJ"l'h~[JLL '1~ 
1~UJc.hu n1'li'U'l a~'OJ1nD1'OJ 1'lui!m o~n LLa:;: A(lJ::: n')'jlJ 0 1'lD1'OJ1'jV ~i'u t.l Ill'!! tJU\1'" n alJ1 'S 1 1..1 rr~u w;;1Il1Vlm~El , , 

mru ~ti nPl n"n 1 oil L£Jna1'j n1'jIJ1£Jui'u 1 ,.,9jYi1JW L~~ LLVd ui £JUl1A11lJ lJl9ii1lJw\tJElLL yt~ LL"l 

1 "'11nPin"ct1ti1'ri~a1L U1\1U1tln ",u1nmu'j'jw1Gn1'l a1'juty lluu~a~9iTIlJl~ a1L U1U'VIf111lJi~EJmJi'a~ 
g]~lJ~L~tlLL w~LLa1 LLa::: L~lJ11'ja1'jijUu'OJ~~"'~£JL£Jna1'jaL~nVl'jvun~ fl1t11u Q'lO lu 11U~~LLg)1UYh1'ja1'j 
'VI1~1'U1n1'j 1Jl9iTIlJWL~ tiLL W~U'VIA111JUUU~ ~mh1 

ct'.1!l n1'i~TI1Jv'iLt.I~LL Yi~l U 'j1[J~1uau L ~a~ (Proceedings) 'OJ1nn1'j\h:::'IllJ1'U1n1'l 

1,.,11 nPi n"f1u 1'ri ~ a 1 L U 1 \1,j 1tl n a T'iU t\! 'j 1 U \J11J nll ~ \J'j 'j (U 1 G n1 'j ", ~ £J'i1 tlU11J A W:: n') 'j1J n1 'j ~ ~ tl 'j :: ~ 1J 

U[l:::a1L \J1U'VIA11lJmj'UL~1J (Fult Paper) ~9iTI1JW L~ EJ LL Yi ~1 U 'j 1 tI~ 1Ui1U L ~v~ '11 n 0 1 'j 1..11 t:'IllJ1 'tl1 n 1 'j 

(Proceed i n gs) 'j1lJo~",t!~ a tJ\1I £JU i' U 1 ~9ilhl'l-i L~ tI LL Vi ~ QUU 'OJ ~ ~Vi ~ 'UlJ a 1 L U 1 1 utl'S:;:mPlu tJu m,..,~ EI L£JO a1'j 

vi L"WI~ 0 ~ n1'jU 1 La\Ja ~~H1U LU\:;: "i 1 EJ ~ 1 \J ~ U L ti v ~ Q UU \I ~ ~\1 ~ v Lv na 1 'j ii L~ n'VI 'j ail n a LVI mhu n 1 'ji'u 'j v-1 
\11 nU1'11'juvhE m~J1 AN::n'j'jlJ n1'j U1\11"iU~i'U t.l\ll'ljvu,..,an~\1I"i 1 tlJ~U(lJ;;Vli'VI Enav 

n'l N ihr n Pi n"ct1 ri -1 Hl n a 1 'j Vl11J ct'. G'I LLa:: a 1 L ~ 'OJ n 1 'j iil n"ct1 111111", an 'J0l 'j LL a 1 

LL g) ~ a-11ul ~ U J -11lJ 1Jl a ~ 9i~ m~ L~ tJ U W ~ 1",£J 1 '11'j uvitl~ n 1!11 vi 1 L ,ju n1 'j ~VI Y111J Lt a:: 'j 1 EJ-11'U~ [I n1'j 9iihJl1 

L~U LL '\'1'i1 "'11""1 'VI El1"'U'Il'j1\J LVI tJ L~lJ a ~llJPI wt: m 'j1J n1'l fl1\11'j u~ i'u t.lVl'iWU\1'" n~ \Jl'j A w:;:m 'j1ln1'j U W;;\1I 

1'V1t11"'U ~ln1'l11n1' LLa:;:~1l11J"'11'V1[Jl"'tJ II11lJ"1I'1U L l~£Ji1\11'jnJ11 ",P111lJL ':;u'tlau 
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"'1 nvim.n1.1 ~ 1 n!) ~~~ 1Ul~ U'!ItJ ~Unpjm;1 hi1~~\J n1'5Vi~ lJ"I1l~U ~ V4~1 til1 ~ ~1' 

VI1~l,,(l1n 1'\JI1lJ~,r n ~ m',n ll'i,,~m\ n~ 1 tin1 ~1.1~ llii (I)1lJ"'« mn ru" n1~"1 L ~ 'l m~ Pi n"n t 'Io1m'l1~ u~tfi mn 
01 , ~ 01" _" ... .. _ ... ... 

~1U~1ti'UtJlJ~\JItJflNt n~~lJ n1~tl1'l1~fJ~'i\J~\il'!ltltJVli'ln~tJl'i fI rut n~'jlJn1'itJru'¥ltJll't1U1au ~f11l'!l1n1~ . " 
\ij1lJ"1~\J L ~i)U1\~1Ji)~m1f11lJVl11't1U1(\m1 'l1~W1L 1.1~uuu ,j~~"'~m l~ nUi)Umt\!t\!1U\ij'i~tJ 11.1 

~" " "' ru~iHI 'Ii~1 ,~u1nun1~tJBu •• 1~tJ~. n1~;j' ~5"~i1 'Ii~1 '~U1 nu n1~tJiiu.ij,mii 
ri1V1U~ 1 ilu1.1 'i::: mi'lD t '101 R w::: m ~lJ nT~ m 'l1~ U ~ -r tJ ~ 1iI'!l BtJVI« n~tJl"j ~'l1 ~ W 1 n"'um iN L ~ B t ~fll1lJ L ~u • • 
'~"""""5n1~U~' ~";;~~1~ on iij~;i'u ,,~.1 "om ~,,~i,,~. • • 

(~E1~1'I1~\1I'i1'l1'U \il~.~lJ~ fI"o~'t1~) 
-rm;1~1"on1~m'ltJ 

E1Gm'itJ;)lJ\nlVl U1(\ un'!ln!Jl1i'lmm~m ru 
luV4'i:::tJ'jlJ~1'111.1 cllJI1 ~~VI'rVl1.1't1lJti1ii • • 
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