
.d 
1JYIYI 7 

l'a~alJJil;i (Three Dimensional Materials) • 

1'fl"Jfl12.Ji4~ ,.2.J1!Jn~ ~~~OztJV1Nth:::n'flull'l!J ll1u 3ll1u ~'fl ll1un.)1~ m'l LLfl'::: 

,.\.11 LU\.I~~~'fl~1'BU~'l L11,r\.IL!N L"ll\.1 JJ L'll1 n'fl\.1~'1.1 ,.U1 ~1 \.l'fl mrun LU'I.I~~~2.J~~u-flf1~~\.l 
L"Jl\.1 LPi!tl~!J\.IlJl ~Un1~LftnV11tlilnri" r;i1~1 

2. ~L1!JUfl1tl11t12.JtlU LM'I.I tft~ a'ft't&ll r.\'u rlf'fl~'tlf ~~ Lflumn1uu~'l-rtJ1:::ft1Vltft~a'ft 
'tli',.n1!J1 "',,J 

3. LU'I.I~tl~"ll'l!Jfl11~U11mmt'l'lun11L'1!Jui "ll'l!J~~~"'Pl~~2.Jflu'l,..'ll'fl~~L1!Ju 
4. Lflua'fl~ft:::"''lnr;it.m11'li Liiufn~1 LLfl:::U'tlfu1u viuV11u ~2-Jrh . . 
-l't~'Jtl'l~ilam,nun,,Pinv1t~1~,,g4f,uuntltlmflu 5 tf,~L.n"l~qj .r~;f 
1. 'll'fl~,..;.~ (Real objects) 

2. ~\.141fltN (Models) 

3. 'lltl~ft'flLLUU (Mock- up) 

4. ~'tlutJmit'lu (Diorama) 

5. n1:::U:::V111!J (Sand table) 

... 
,fl~~'~ (Real Objects) 

¥ .. 2 ... .,J I ... 2 .,J .. ~ .r ... 'lJ! • I~-
1'1'1.1 'rl(;]'l 'rl~'!l'tN fi11ti"JI1(;] Vl'fl'J1'lU (;]') L11 'rl~V12.J~~!Jfl11~'ll'l.l LP11'fl~ "D ~ u u IPl 

u1Lflfll LPJitJ~..fmnfl '1fl'1 ~~L,.fhdLU'I.I'll'fl~,..;.~~\1~'1.1 
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0'11~ L114J:~~'V!Itl-3'lil1-3~'lt11,,m\'~'l Lh~~~ L'i'l.l l'ltl'I.\~J~tf{lu~'EJ~Yh-31'1.1 'lil:iJ 

tl\': uY1i thnri1 nt:t'li~ \•nl'~atl ~t'l~il ~Ln1.11.11l'-3atl tVItK1n{ 11~-3L~fh0Lilu1ltl-3411-3~L11 
L~u ~~a~'tl.l·u-3il'!ltl-3"1'1~~n~1n~1!J~Ln~t'lil1n~n~"'l1~ l'l1~th IJL111 fl1~1 ~1ti11 

'!ltl~'lilt-3LLtl-3Lil'l.l 3 \h:-LTIVIL1.1C\J1. f-30 . ·. _ 

1. ••• .. 1•;lfnv1tlt11W ~~~~' {t"inoctlflOd ·Real Things) Li1u.i~•;T•ii~~Hlll1 

2. 'lltHIIItttfh~\lt"t'lntlll'lYfL a{(Modified Re~l Things) Li1'1.11ltl~"'t~~LL1h 
~111Vi"'10ti1T~"'l1~~Li~Utl~ 'EI1 ... iJn1Till LLfJ A't'l Latln. ri~'l.lft1A'Cij~11JlnLL~-3L~ilf'l'l1~ L,;'l.lit'l 

L"llu Vl1ft L;I!Jufli'ltlilJ'l!J '1fl"1 L'!lu t~Nri't~ : i1i1K~f ~14!'1-3 il'ltfttli"'~ Lilu;!u 

a. ,..~K~••h~ (Specimens)· 

3.1 '!Jtl~i'ltl!h~vf'wiJfifl Loi fYtl'l.\~'1.\ LLffi1'J Ltl'l.l;r'l.\ 

.3.2 '!ltl-3i'ltl!.i'l-3i-3iJfl~t~l'l1 LL«1 L'i'l.l ftl'ltf~l\''l~L~ L~tl\l1~1lflum1~n~ 
1-11tlU'l~1 L~tl4'1'1UVI111'101T 

' f \ ,1; 

3.3 '!I'EJ-31Ji''ltl!.l'l~i~S2fil'l ~~-~ O'lfL·!J~ftl'ltf L'l.\~'l'l.\ftl'ltf n11L·!J~Ufl'lL'I.\~ 
n1Tfi'lil'lTN1r.hi~tt'ILihol1l'EI~4Jl~~ i'ltl!.i1-n.lt:ntl1JO'lf~tl'l.\ ~'lm'lil'lfN1"1'10tllflQ· 

tlt:~-31'f tumfu1'ttltttlutuLLIJi.-.:f'lf~ L;u _. uLh~a'nft'l'l.lf'lf'l ~~tl'l.lf'l'ltu'li'ltl!.l'l~anft'l~ 
.I . ' ,. .. . 

f'lfl L'iu l'l:'tf'l; Yi'in'!l'-1\+ lt~m·::Ll'if1 · ~1t~u ~!lu 

a nL1.1fh0~tl Lil'l.l'!ltl~i'ltl!h~ ~~ ~ fttl'l.\~tl~ri'l"'..U1~0tllJ'!Jtl-3 ;rul'l:Lf'lt ~'1.\l'l:Lfll;~ 
' 

I 
n1nl'l'llt~4._1,.\tn.IL'Utt"lt\ftt'U 'lttl'I'U 

1. U11ltl-3'lilt-3L4h~1tflu~tl-3~&u . 1 ·· 

,tl~,;-3~fllitl1~1tflun,,Lhtu u~13Lftiu ~'~'l1il'llu1"''Wl1-1f\J1.11tlL~~Lnu'ttl 
fl'l~'lftlU'l~'l'l1-3L~lJ'I.Itli: L~tl""IILL~l'I~LA 

n1TU1'!1tl~'lilt-3~1t'ltl\J li1'1.A1.1.-. !Jftnt7tu:'l'l1 L'iu. '5'!11.'l'SVI!l1 'l"'l1i-3flliJ 
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'Dt:w~l-3~U1~1iftu«tl~~~fll'ltilinljtu:: K~d 
. . - ' ·. -·:' ', . 

1) ~111~'Wil"1tl4t1nt'Ul1VH~~~t.ilU~N 
' ·. ,· ,. : ... 

2) 'lltJ11'1\)J~n~~i~qJ~nut~. .) , .·· 

3) 'Wilfll'l1~~~tJ1n"~{tJftl~LOUltl,_ . 

4) .t1Pn1)JLL~~,;1tl,hif"'1t~ium~!ttli.rb.J',nnultJ 

5) 'WritlL«LO"tlUJ111!J 
" 6) mnh~1 if~1tl LL~"~~tl~U1~'llt•UnhtJ ·. . . \. ,, . 

2. u1~Liauttl~m~nutln~mu~ 

/. 
~· 

iuLrltlfllJ\)J~1~11ClU1"Dtl~4tl-3~1utt"-3tu«tJ~Lit~ut~ r~zr~'l~,..::~1um1t~u1tJ. 
~Olj1\JtlO~Cl1U~ L"JIU \tJ'!I~YffffiJitu-rf~Cl1ULL'IA,~"'I1~ ~'lUft~tf IJL'111 ~1lJIO .-34ttYi1i« 

un L1t~u1tlfutlr::~u n1rn! 

\4u41tt'il~ (Model) • 
~U41fltl-3L~Utlft'Jft1~fj~~ttfl~~U~1LLYIU'IItl~.._N t"tJYt!J1!J1~ttfNt«flft'n1jnJtztl 

YIN ft"~'lU fllfl1!J'!Itl~.._;~~~" n1fttf1~~U~1fltl~~~~~qtJt::ft~tfL~flL~Olj1LLVIU'IItl~~l.:JLUtJ1-3 
~~~if'Dtl~,;~'Wt~ 

~U41fltl-3'ti1.._10tlft'JtlftLI1VI~~.,~1t\L~tlf Ytft1ttP!n ~ ~UL~il!J'l 'IIU1"'11tl~~U 
41fltl~ttf1~\~~fl1!J"J!U" i'itl 'IIU1"LYhntJ'IItl-3~tl~ '11~1"iMqj LLftt"JJU1"Linn11'11tl~.._;~ . . 

~U41fttl~ft1~11ClLLU~~1~fl01jNtLLftttl1'1Qtlf:tt~rfmtif~1U LLtl~LilU 4 tlttLI1YI 

1. ~'Ut41tl1l"f\l'r1,f41l1ti'U•n (Sottd Models) LiJU~U41ftfl~~LLft"~ttl11~ 
fl 01jNti11!JUtl n L UU~~Uil'l LL~:::at « L"ilflU'IItl-1,1~. ~U41fttl~tl1tLilYI0L)J41 LilU~fl~flf1!J 
ft::L~tJ"'J.nnun L"Jiu ~u41fttt~~,.ti!f KJJtf uft'bj LLf4·::a~'lltNM1~1. 
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. 3. '2u41•'8-oi.Lsntf')u (Build-Up Models) .Lflu~u~LL~"-urn~ru::'D-3flU'l::n'DlJ 

'!I'D-3ft'lUJi1-31 ~1t11'1t1LL!JO t1'D"ft'lUU'l::nlJdh'D'DnLiJUft'lU1 'llf L"JJU ~U41fl'D-3i1-3n1!Jr!U iflJirl 

.. .. 
fl'n~tu::n1'rii1-31ULL1JlJ~1!11 '!I'D-3'11'D-3,1-3UU1· L"'IU ~U;1fl'D-3n1'1Vi1-31U'11'D-3ti'DLIJI'Df rl-3t.iu1l"U1 

Ltlu.Yu 

A', ...~.... •l 0 .... ., ..1 ~ "' ,l' I 'l• ,.: 
-nn~tu::Vl"'11'D-3 ~U,1fl'D-3tlflOl!ttu::Vlfll'l'J'rlO~LLfl::Vi,1'J'tu1vr-3lJI'D uU 

•1 o ..J...,x, PI ., "'"' 1. ~U,1fl'D-3Vlt~-nnl!tn.\::LuU'l~'l 3 tilJI 

I 0 ..1 ~ - .. ...... ....... ..~ .... 
2. '1U,1fl'D-3V1~71-3rl'l1t~rll'l'l'l1Jti'Dl'l (concept) ~'14~~ LLfl::~L'ltJU ~"'t'l 

.J • PI K. .J :"1 ..1 I ..; .... 2 .J 3. ~U,1fl'D-3 Lu U· ~~'lV1'11 !J 1!J'l47'Dfl"n'lUlJI1-31 LVi'D LL~t'l-3'11tJfl::L'D!J,. LLfl::LL~t'l-3n-3Vl 

L'l1~~1t~1'lt1t~'D-3•i1u'l~ 

4. ~U;1fl'D-3LL~"-3ft'lUthK(\jL~'DL~if-3LnlJILLfl::L4h1,~1!J 
5. ~u;1fl'D-3~i:i~ Li.luNri'lu~,Kru'l~ 
6. ~u;1fl'D-3~'D-3~1t~1'lt1~,::n'Dl'lft'lUU'J'::n'DlJL~ 
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.4 • ....~...... I ... I • L ... 

7. ~ Ulli1fltl-3l'l"tlntl!J1-31'1tl 11UIIi1~tl-3 LflU'l.ILLlJlJ (Mock-up) 
! 

n1ftltrut .. tJti~u"1•'114 

1. LU~tl-3L4!1~ 

1.1 iJ"JJU1"~L\4u'Ufi'f" 
1.2 tl1111Lf1'\1'J~Un1cUU1::L1ll'l 'l.l'!i'lU L'!iu ll1fiU'l.l~f \1tfll'f 1'~Q"Jitl-3t~tl-3 

1.3 ~tl-3tlfiu1u LLfl::utln"JJU1 1Ji1-31 'l~QnA'tl-3~1JJ'Dtl-3t~tl-3 

1.4 'l~unL!tJutlfilLtlm\111\'u~ -.3 \1UI'Ifl1 

1.5 LU'l.IL'Dfi1::'l~~NrilJ Ldtl'141 \1tlU 
II 

2. n11LftK'llK-3LL\1"-3 
II 

2.1 tK-31'~QU1::\1-3fll,'l.ln11LL\11M 
1

tl'l.l 

2.2 'l1~ti'IN~tl-3 ti'INn11Ll\1" 
... .,j II .,j ' : 

2.3 Lfltln\1mul'ltK-3l'ILL\11M 
. ' . . ! ..Ill . ' 

2.4 osi"~i~1lJfff.J1!ltlfilJ•n.tfli . ~l.\~1fltl~l'l,r-3LL\1"-3L~f"LIIIU fl::Ltlf.J"L'I4JJ1::\1JJ 
II 

2.5 ~U~1flfNL~IJifl::,'l.ll'l'lf~iJ 'l.l'lLL\1"-3Lrf!l-3LLU'll'l'l1JJ;;"L~~'l 

2.6 osi"'14JJ'l"'14~~U~1fltl~LttQ 11Jtl-3~1JJLtlu"\l-3 

2. 7 ft'II&:J~U~1fl'fNfll'l1L1tnft~ flJJnflUO'l.l 
II 

2.8 fll'l1'l~unL1uutlfild1u1'l~ "I.L\1"-3~u;~,fttl-31!ulf'lu 
..1 ' ' . . . 

2. 9 ql'l UJtlf 1'la:.! LL\1 "-.3 0 l'l'l'1ttJ " tl n1_. L «tti'(u 11Jtl-31f 'ltJ 

- I 0 al -.. .. ~ -k 
n1'lL•'iln,..U~1•1l4uftn'il\ln1f ttun1fti'BU ~'!l'ilA~m~1t:W1 "4U . . . 

" ... 'l"' J.' ., ,- I " 1. ~'fNLfltln '14~tlt'IPlntl-3nlJ1'1JlQU1 ~-3Pln11~tlULL~fl::l'lf-3 . 

2. Pl'l1L4f~'l.l;1fltl-31'lJJOlJatln11~ U~'l.l1 L~tlL~la.Jn11LWU~-30ULLfl~ri'l.l 
3. l'l'l1LL~"-3~U;1fltl-3L~qL4uUVJn ULi4Utlftlf.h~f"L"t'l.l 

4. Ldtl'lf~u;1fltl-3 q\1fiufll'l1tlfi 1!1'l~~LfuuLofh'llli~1 ~u;1flf.l-3tl'utlftltl'141tl 
'IIU1tJJJ1t~t1n'lltl-3t~tl-3Lffu-3'll'l L~tlt~qLJu\un""j,~""'llJ!ltl"~Qn111'tl-3 II 

5. Lil ~ tfim~1«~ m.u'liiii\Jrr"'n·r· ,,;""~nt~~u41M<Il'u , 

I 
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St~ (£0£ .13) 1 0~ .13 

~\l-~M..,VIiCijlo~~fWBt,jLU&L11l-I»UW1 BL~~L~&LU~ ~~~ [!lmtm ~nrm M.jlo1 

t-LBGiiL'VKL111M.Ii&1 UM.U11 l.t-Lj'~lBLIUGII., U&LI1L~t-li:::Y11 M.Y1M.f1M.Ii.t1:::ru~UYI1M.IiU'LUK, GM1 I iJ' k ,., ,. I f ·. W Jl"'t. ,. I ,. ,. ... ,.. ~ ~~ r' 

L-RU~I1u:::&f1:::Y11 YLrtnGrtJ~:::&nB"Ul\rt!lBL&II\:::n:::u~vtlit}U.tC Ln~~~-"Gi." t--t.~t-Ga. N~YL~ 

M.~ M.jlo1 ~[!11Lt.3~~-"~)&LUfl%KL,~f1~f1rJ1~~G~1BL&II\~~~:::rt:::U G~ liL&II\:::rt:::U 

(SBIQBl pues) llU.IA.::n::u 

·~W~&~rtjit-W~11M.LU 

~LIJ.I1Ugf'\G~111_tt~UL~t-GI!3L~ f11JC11i!e1f1j1'?11f1jf1rJ1 f'\~UI1YU:::Yn~~f1~Lf\~~~"'L11~) U~ 

11LCIW t!U L~_tt~ ~ )~~f1b3Lf\_t\~ ~)&LUf1r211 t-LU CIW G~ t\l.ifL,~LI1Lnl lfl\ ~)&LU Wt}W 11\1 

. ~~~t-GIIol4~11LCIW1'L~t.3 ~~~ l'GIT. 

1!. ~ f1b311L CIW L~1 ~ LIJ.I1Ug1'1i ~1 fU~ttL CIW tst-WJ~11&LU _tt ~ rJ Cljlo::: ~L 11 L& Gl 14\l'GIIo:::tu-RU ~ 

u~f1t-Yf111M.~ Luv,.tttn~ 

11 Lllo1lmrtll\f1M.rt.t[ltLU1'GYL~IiWl (9U!f JnOlUOO) 1(11,\f'\GWrtrt111J.MU~rt.tl.Urtrt:::&t-Wb311W~ Wf'\ll. ,.. J-.r'";l' 0 • :; ... .. ·-... ... 

liLYK,tttttJI:::Y11_bt~~~}U!,l3fjL(ttl.~MLUb3liL~f1rJ1W)Gi,11 Lt-L!'WL.ttt.~~~~~.a~ LY[l ~ liG11 

f1jlo1 Lt\}lfl_l3t-LCI 1:-lLU:::[l:::l!an f'\~M.G,YiitJ~rtjl:::&[l rtt1Lt\!f1rJ11'~11UL~~~BWl Y1:::11\~~~t!I1Lb3 
~ ~ 

U L~f1rJ1 14) f1jlo1 ~~f'\~LUIM.~ 11LCIWl'Lit.3 ~LU.11Ugrtrt11f1B~1 UL~I:-!'11 U~ L 11~t.3~~~ 11t.3:::t.ttl11~ 

f1CIU.WU.11Lifl I\G1111\11\Gf111f11111LifltLUW&tll\f1M.Lt-fUCI1&rtt\, M.Lt-Uf'\l.U.M., t'~b311 MtKt,U.t\211, WLf'\IT.UL~ J" :f' I ,..J-J-.r I 'W ... lo "" r" lo '";;' 01 lo 

f1rJ1,t\~ W):::~~LG ~LIJ.I1Ugrtrt11f'\li~11'~ ~[!11Lb3U L~1'Wb311 ~)&LUM.rJ1 _t\W,~Uiflf'\j~ 
. .. (eWeJOIO) f\WIA.&l4Jf\lJ,W . .-,.. ,..,. 



I 

o::\J::VIruJ;:jfl'o~ru:::Lihm:::u... 1~o~1-3 !J1'l no'YitltiT::a..~1tu un,Yt'l"lu 

~:::tl1~\~lf1\lhnJ1:::a.J1tul'i"4-3t4tt-3 ~~tlW~13-.11 n11'~tlU L,U ;!t'IL;!tJu 4ft'1LL~t'l~tl~"J 
~U~1fltl-3 ,tl-3~l-3luo:::u:::VI1'1!J t4ftlLi1u~ L'lfl1L1tJuifliK 

01 TLf 0 :::u::: L ~tl n11'L1tJUn11'fttlU -.:::,'l!J L~1JJ~J"l-31'1'l13-J~ t'!~J1~~nff11tl~ ~ £1uu 

~L1uu11fijri'lui'la..~n~o1'1'a.J ;:jmTia..~~~o(ui'Ytl-3 '1i'luftfl~l'l'l1a.J~ul"'lun17i1uu utlo~1ndn::: 
lJ :::VI1'1!JU-3 Li1U~tl 1'1 1'11 Q 0 

!J1'l 2 ~~n\lf LLtJl,U11'1'YitlL\4a.J1:::tl~'l:::t4~1-3 3 4 ~.~ !J1'l 5-6~~ l'l'l13-JflOU'I:::a.J1N 5-6 

~'l tf1'1ri'lU,tl-30:::lJ::VI'I1!J~:::LVhLi'1~\lfut\''l t'ILL\'41M LLtJl~~ft11i'fUtl~~l'l'l13-J~~,tl·3'!11L~ 
.. 'I..... ... ... 
'll-31'1'1~::: ~\4a.J1':::~lJ~-3'Yitll'l 11Jn~•.,•ifi-"1Lmm!n L1uu 

VI1'1U~tl1a..~1lrin-3tun:::u::: fllll 

VI1'1!JLL~-3 LUO'IcU~V11'1!JLU!JnLOULtll'l'l1'Lf~ 
'lltl-30::lJ:::L~tl zti'L4Ttl~U41fltNLUO:::lJ:::VI71!J 

~Lihm~u L'Yi1'1:::,..:::\11ftl41ntl-3Lif~1un~1 
~ ... r ... ~x. x.rJ r. 
1'11.10 t'IUU13-JU \4'1tl•Jf4"Jr•lJU1tlU1 !J11'tl!J17'l .. 
~~t4rU1 ~u~ uJ.Jtl1 VI:::Lnf41lJ ,r'ltl11'117 

ztii'IU\4Ttltf~11A''l Lli01 ~:::,'l!J ••"•1"n"•• • .,., ........ n, Lf1fll'l13-J~UL,'IItl~LiinLifLi:JUtlU1-3il 
.... I ~ 

flo~ru:::Lt'IU'IItl-3n:::u:::VI'I1!J l'ltl \'413-.11'10 Kt'l LLtltNU1 1tltfftflU~'JI1fi1~1 '"' .. 
VJO~'t11VJn'l:::,juiu LLfl:::l'lt'l'ni1uu\'41a.J1'1tl'1i'l!J 

216 ET 201 (ET 303) 

1 



... 
'll'il~ fitl LL \J 1.J 

'Dfl~flflLL'lJULi1U~~'l~'U.Jn~~~~'l~'ULfttJULL'lJ'lJ'llfl~lil)~ t~tu'b.Jri'lU~~~~~~d'lUfil'l'l)J 
QO~fl~ LL~l'I~L'tlYi'l!:,l'l~'lfli'cy~~fl-3n'l'I'L~Utl:'l~~l'l'l'itJfl~L~V"Iil'ln'Dfl-31ill'~LfltNLL,jt\~'l~L~'.Ifllfl1tJ 
riu'lltHiill~ L'Jiu 'Dfl-lt\'flLLUU'InuufJf~'l~ftitlnl.ll'l ilL1lYi'l:fl't'NJJ1«'uriu Lnuf tl'luil,"~'3\,.JJ1tJ 

L~fl't!nt.r"'~c;uul~Lf'lLnuf LLfl~(uYi'l~JJ'lfl'u't~Qnli'fl~ riflu~lil~Lft1umriu,auu.r,,n'lltl~lil1~ 
n1'1Lf'Dfl~«flLLUUtl'l~nflun11~flu t\1JJ11nlfi.~VJO'I~iufu Ufln'~~t1nU4t:ti')tJ\Y~ 

"' . 

~fJULn"'fil'l'lJJfftnL~ijflulil1~ U'l~fllf-3LU01itJntlnu'iriu'Jifl~t\'flLL'lJ'lJiil~'JI'ltJL~Ln"'fil'l1JJ'i'lU'lCU 
... ..I - "IJI ... 

LLfl~ft"'flUII'I'ltJVIfl11il Ln"'lil10n'l'l ~"D'Jifl~lilN 
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! 

11'1'1~1\f n'laJ 
I 

L~fHJft PJtlfrmr LLft::fllN::. t.,.,;,.'U~nV1. nt"LVI~'1 : ~. 11l'n'W2-1. ri'2-I\-11~Vl!l1t\'!1'112-l·. fii1m-N, 2~38 ... 
31tlil!f fi'1'12-IU-Ifi1. i•n1t•tl'ULdtl.ol'U. trtNn+th71LLfl:Ltln«'1'1tl'1::ntlu fiiN~~n~~1ftl'l.f ... ·: '· 

2-l\-11~l'l!l1t\'!J~fttln7, 2541 I 
I 

ilv.ui ~'lim~. t.,.,;,.u~nV1. nt"Ll'IV.'1 : uv.~~!l1, 2528. 

l.J{\JL\-tfltl Vltl._,L~!JJ,J LLft::t1'l7fN U11J. n1t'1'J11'1t"'l1t nt"ll'IW'1 : th1!n'W2-I'tf2-1\-11~Vltl1l!J 
111-1~1UIN. 2541. I 
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