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Abstract 

-• Objective of this research is to develop medical seNice supporting 

system for mobile medisal unit in 3 aspects: medical staffs and medical supplies 

forecasting system, de¢ision support system for medical staffs and supplies 

distribution planning, and design of operation supporting system for mobile medical 

unit. Methodology of this research consists of studying the operation process of mobile 

.. 
medical seNice, analyzing and developing operation supporting system for mobile 

medical service planning including the assessment. The yields of this research are 

• operation process, decision models, and information system for mobile medical seNice 

planning: operation sites selection, medical staffs and supplies forecasting process, 

medical seNice operatio~ utility function, medical supplies management, volunteer 

medical staff's registration management, and mobile medical and supplies operation 

route planning. ,.. 
" 

\ 

The result lof the research project has been justified in both aspects: 

accuracy and completen~ss of algorithm concepts and solution efficiency. It can be 

concluded that the developed operation supporting system for mobile medical service is 

noticeably able to be implemented in real situation of mobile medical service planning. 

The developed system is considered to be aptly responsive to the usability of all 

involving associates in mobile medical seNice planning. The evaluation of the 

developed algorithm leads to satisfactory result. 

The developed operation support system for mobile medical seNice can 

be applied in other seNice organization providing mobile medical seNice: The 

Provincial Public Health Office, The Thailand's Princess Mother Medical Volunteer, etc. It 

can efficiently facilitate planning officers to plan mobile medical seNice operations, 

medical resource distribu~on, information management, and inter-group communication 
\ 

among involving associate's. 
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'" \ q 

ll'Y'l'YI~bA~'El'W~ ~~mlu'lu~~jb~'W~W"'ll~rul'El'Elnl'LJ'W 3 -X'd.jj''El~'El nl~'Y'ltl1mruA'dl:I.J~'El'lnl~ 

U A~n n~'YI1'1 nl:i'll'Y'l'YI~lb'C1~l~-n.nru"Yl~lVl~UWW'Jmb'Y'l'YI~bA~'El'W~ ~'1'Y1~'Y'ltl1 mi..:! 2 U~~lJl'YIllJ'W
q ., 

'YI~'Y'ltl1 n~Vl~n~lVl~unl~~llU'Wnl~1~u~nl~W\..htlll'Y'l'Yl~lA~'El'W~ ~~tJ ll'W'J~~1'W1.'i'J'Wn9~llJ'W 

" " ~'W.y].y]n'Elt19~~'El'l1.jfu A'C11 n ~Vl1'Ell'd-n.nru"Yl'El:::h ll'C1 :::llJ'W~l'W'd'WlVll 1 Vli nl~'dl'1llt:.J'Wnl ~~ ll~tI'I 
'" q . 

,.. I I I 

b~ tI'I'Y'l'El flU A'dl:I.J ~'El'l n 1~1'lim ~'El'El n~'W.y]'lJ'El'lWW'd tJ lb'Y'l'Yl~lA~'El'W.y] bbl?i'C1 ~Wt.htlll'C1:::9::: ~'El'llu~u 

ll'Y'l'YI~91 n9 ~1Vl'W 1 'Wl'd'C11'ffth b~'El1mu~'1"'l ~'El'El nVl'll'dtilall'Wl'd'C11~ LVI:l.JI:::'Cl:I.J bb'C1:::'6'l c;rYl1t1 ~'El 
q l' q " 

nl~'El'El n blUU~~UU'Cl,ru 'Cl '4~n l~tlDU~..:!l 'W'lJ'El..:!Vl'W'Jtlll 'Y'l'YI~lA~ 'El'W~ 9 ~ lii'W~ nl ~~ n1~n ll'C1 ~ 

'El'El n lbUU m~u'J'Wnl~.yh'll~l~'ElblJ'Wll 'W'd 'Yl I'll'Wn! ~UJjU~'11'W'lJ'El'lVl'll'd\'J bb'Y'l'Yl~lA~'El'W~ ~'1lb(9) 
-r'WI?l'El'Wnl:i'l1?l1t1:I.J ~'J n'El'U'El'fjnVl'll'JtI nl~~1 LU'Wnl~1~U~nl~'Yll'1 nlm'Y'l'YItJ lb'C1~nl~9~ n1~Vl~'1 

nl~'El'ElnVl'll'JtI b~'El-Wl~:::uui'l 3 :l.Jln:I.Jfl'W9~1~~:::uu'Cl,rU'Cl'W'Wnl~U~nl~'YI1'1nlm'Y'l'Vl~'lJ'El'l
q 

2 1~~U~~~~~b~~~n1~ 
q 

~W-J'Wl~:::UU'6'l,ru'Cl'W'Wn1m~nl~'YI1'1 n1 m 'Y'l'Vl ~'lJ'El'lVl'll'dti bl'Y'IVI~lA~'El'W~ 1'W1.'i'd'W'lJ'fl..:! n1 ~ 
q 

'YI1~ n1 ~ll'Y'l'YI~ll'C1 :::l'd-n.r1ru~ LL'C1:::n!:i''El'El n LLUU:i':::UU'Cl,rU'Cl'4'Wnl:i'uJju~'11'W'lJ'fl..:!Vl'll'dti Ll 'Y'l'YI~ 
.,. .,. 

bA'C1'El'W'Vl 

.j 


\ 


, 

'1'Ulh~mU! 1m'lf)i~Tu'U'I'Ulh~mU!u~'U~h..!'lh~~11l~'Ulh~mU! 'Y'I.ft'. 2552 ~l'UJ'U ., 

2,700,000 'UTV! 
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4 

hh'Jd-J Cl'lLJ1m ~~1.J1 l-n1.J nidLJddtntJ1t\A'J1d-Jr md!J n'E)1~'V'mrilJd:;'ll1·Jm11.J~1.J~ 

L'U1.J~1.J 
',' 

• 	 VI'll'JtJ'lI1.Jn~1'laJill1.JI'"1i'l nid'tJ A~1m'Vll'l m dlb'V'rYl~ LL~:;'tJ A~1 m~d-J'VlLJ~1.J11t\ 

'E)'E) mJD1~VI'Wl~11.JVI'll'JtJ ll'V'j'Vl~L~~'E)1.J~1~~1d-J rllV11.J(?l nid'E)'E) n1t\LJ1nid 
" 

, 	 , 
'" 	 "" <=ILL'V'j'VltJ LA~'E)1.J'Vl 

• 	 Plm~lb'U'V'j1:;mj'E)'E)n1t\1J1nid11.J~Jll'J:;iJn~ hld'Jd-JCl'lJltJYl1~{;\1'l1 b-n1.J bdAd:;LJ1(?l 

Jlmjddd-J'llI~ dJ1.J~1.J 

bVld-Jl:;~d-J LL~:;dJ1.JhJHll1.JnldiJDilll ~'11~'"Il n~fi m drl lV11.J(?l L~'E)1.Jl"11 A'Jld-J bll1.J1ul~ , 

i 

5 n1'it9l1 bihJ~1'Wbfl'i~ n1'i 

'"11 n~1~n~h'J bb~'J.jJ~'l ~1.Jl1i'E)A ru:;Wj9tJ ~1.J1'"1 vii~9tJ11.J~'J.jJ'E)~ L~m.jJ'E)'l rlLJmd1t\LJ1m J'.. 
VI'll'Jmb'V'j'Vl~LA~'E)1.J~ ~'lAru~m~mbU'lUd:;L~1.J~Plm~I'E)'E)nLll1.J 3 ud:;b~1.Jfi'E) nid'V'ltnnnWA'Jld-J.. 

, 	 , 
Q 	 ~ G/ r 4J'O Q..o' I (f' ~ .:::::j 

~1 L~tJ'l b 'J'llJlru'Yl Lb~:;LJA~1 n d'Vl1'l n 1dbb'V'l'VltJ~ lV1dUVl1.J'dtJ bb'V'l'VltJ L~~'E)1.J'Vl Lb~:;m d'E)'E)nLLLJUd:::LJLJ
q 

, 
dl tJ'l11.J'U,rU~d-JLJdrub~ d-JYl 2: mdPl n'rIl bb~:;~ LAn :::'l-fd:::LJU m J'1t\u1m J'VI'll'JtJLL'V'j'Vl ~ .. 

... 
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, , 
.- cO ." 

LL~'Vlm01'6'l'fl'W'Vl 

:ntJ,n'W'UuU~:WU:i'ruL'li:w~ 6: n1:i''lJ:i'::;Li'J'Wt:-J'6'l'll'W~r.rtJ
" 

5.1 ~n~TVI q~n~b'i'l~~1'U1~~vi b~~'Ji'fl.:ln'lJ n1~1~'lJ~n1~'VI't.i'J~ bb'V'l'VI~U"~'fl'Uvi 

'Vl ~'t1lJLL'6'l ::;'11'W~r.rtJ~~ n'tnbLu'I1tJlLiJ'W 3 'lJ:i'::;L~'W~'1~ 

tr d d 
LL~'VlmMi'fl'W'Vl 

" 

, , 
.- cO ." 

ll~'Vlm01~'fl'W'Vl 

. • :i'::;uu~ilu~'W'Wn1J'~(?l~'W19 (Decision Support System) 
q 

... 
• J'::;U'i~ n 1 J'9 'fl,:1n1 J"VlTlr{;l rl n1 JLl'6'l::;n1 J'~ lV11.JltJ 1I1.J') tJ 

I " 



6 

• UML (Unified Modeling Language) 

.. 
j 

1 ••• 

5.2 fii m~1~'U'U fl\1'ab~'U~n1'a'VI'Li';)tI tb'WVltiLfl~'fl'UVi~1 n'VI'Li1t1.:11'U Vii.~'U~n1'a 
I ~ q d 

'VI'U';) tILL'WVI tit fl ~ 'fl'U VI 

Aru::;~9tJl~ b-1i11J~ m~n d::;UU n1 dYl1'11'W"lJ~'1WW')tJ bb~Vlcl'bA~~'W~"lJ~'1lJ~llfi~~ . ~').
~ ~. 

nld1~u1n1d~~~1n~mtJ b'l1'W n1dl~u1n1d~'l..bmb~'YluLf'l~~'W~i')hJ n1d1~u1n1d't1'WV1nddlJ 

bA~~'W~ n1d1~u1n1d9ml'bf'l~~'W~ dJ'W~'W ~'11'Wd::;~~1,m1d~1bll'Wn1dLnu-1i~lJ~n1dl~u1n1d
, 'lJ 

bf'l~~'W~"lJ~'1 nd::;Vld(N~1fi1dru~"lJ A,)U ~hJ ~')tJ bti~'liOl1 n b~1~ih~~1~1J1n1 d 1 'W~'W~"lJ~'1, ~ 

'11 'tI " I 

~1l,)tJ'I1'W~U1'l A~'1 bU'WU A I"l~ A'Wb~tI') n'W 'W~ niOl1 n~l"lru::;~9tJl~iJL~ n1~ Lnu-1i~lJ~ L~lJ b~lJ 
, 'lJ 'lJ 

b~tJ') nu n1 d1~u1n1 d~1l') tI ,. bl.~VlUbA ~~'W"lJ~'1 ~1tJn'l 1'WUddLVl1Vl, n'lJbb~ ::;lh::;"ll1'W1~tI'Yhim;"lJ~'1 .. 
~Jl1n1"l!1Vll'VltI d1t1~::;b~tJVl'~1dL-1i1~m~nd::;UU'I1'WiJ~'1~., 

1. i l-lJl1 ~rub~1 ww1~ ~') 'W'I1'W,) 1'1 bbt:.J 'W"lJ~'1lJ ~ llfi ~ ~ . ~ '). ~ ') 'Wn ~ 1'1 1'W'r'W~ 25.. .. 
'j 


ov <f" 1 


~lJJl1~'Wfi ~.P1.12552 

2. ilJJl1~ruL~1~~1~bb~::;~mnn1d~~nl~u1n1n'l1l')tlbL~VlUbA~~'W~i')hJ"lItl'llJ~llfi
~ 

~~~Jl1AlJ ~.P1. 2552 

' j 
1 

2 



• • 

7 

~'1~H1IOn n n1 J'~m~l~~DD n1 ~1'lXD1n1~vn.l~tI bbYl'VltJlfl~!l'W~Fi!l nJ'~D,;)'Wn1~l'lXD1nl~ 

VI ti';) tillYl 'Vl tJbfl ~!l'W~ ~'1 lll?i n 1n~1-t1lJ n1 m~ ~,;)l'1lle.J 't.!1l!l'W!l!l nvl't,\';ltl n1~1'lXD1n1 n~VI~l'1!l!l n 

, 

IOJl nntl'll 'W'1.l. UD~ lJD 
'U 
nWl~ lJYl 2: n 1 J'~ m't1lb~ ~n1 ~~ lfln~'j,h~DD n lJ'1'lXD1nl ~Vlti,;)tlllYi'VltJ 

oj.Q, . .q QJ .Q. 

5.3 'el'el n bb'lJ 'lJ U'lt1 ~ (VI bb~~'il~~~ b'el~ (VI"l.I'el.:l 'i~'lJ'U ~ 'W 'lJ~ 'W 'W nl'i'lJ'i n1 'i'VI1.:1 
d' I ((.q.d 

nl'ibb'W'VI~"l.I'fI.:J'Vi'W'J~ bb'W'VI~ bf'l~'el'W 'VI 

, , 
I tr ~ . Q 0 aj cv tr 6"0 CV I 

VI'W';)t1 LL Yl'Vltllfl ~!l'W'Vl nl J',;)1~ LLtJ'Wnl J'~ll~tI'I L';)"llJl ru"l'l bl~~'4 fI~l nJ''Vll'1 n lJ'LLYlVI tI ~ lVi ~DVI'W,;)tI 

LLYl'VltJLfl~!l'W~ Lb~ ~nl J'!l!l n LlDDJ'~DD~lrD~~'Wn1 J'tllJD~'11'W'lJ!l'lVlti';) tilLYl'VltJlfl~!l'W~ 

5.3.1 

~1 vtfUVl'lh El " 'tv 'Y1 £1£iI ~'iJ 'lJ # 

J'~DDnlJ'Yltl1 nnUfl,;)llJ rX!l'l nl J'1J 

q 
fl~l nJ''Vll'1 n1 nlYl'VlElLl~~ L,;)"llilru·l'hU'WJ'~DD 


j 

LL~ ~l,;)"llilruoyj~llJ fI~llJ ~!l'l nlJ'l'W~'W~"ll~!l!l ntllJ~'11'W 'l~tI nlJ'Jh LU'W'Il'W'lJ!l'l~~DD 

IOJ ~ lilJIOJl n n 1 ~fD~!llJ~ ~ 1 n 'I n 1 ~!l!l n 1'IX D1n1 ~'lJ!l'l Viti';) tilL Yl 'Vl tJlfl~!l 'W~ ~ '11OJ ~ij
" 

" 
Vlti';)mll?i~~flf'l 

.. 


. j 

I 
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.j 

\ 

• 

• 

LllJ U~'11 t.l 1-2 l~'f)t.l1t.l ~t.l~ ~ 'I "'l :;ll~ 111'1 e-J ~ "lJ1l'l~ 1'W'Jt.l~ l-n1:W 1 fu 

u1'm :i'''l1 n~ 1'W'lt.lUmUI11~'lrJlll"l nllll nhJ 

~ '" .,.
"l I11ll?l:i't1:wU ~~1m'Vl1'1 n1:i'll'Y'4V1t1 

q oj 

\ 

2 . m:i''Y'4t11 mru1jfl~lnI111t.l~t.l~ 

n1:i''Y'4t11 mru1jfl~d) 1111'W~'W~j:;U'U"l:::'Y'4t11 mru1jfl~ rI1l11 n1nU~1"'l::: 

In 111~'W1 'W-n''l'll'l ~ 1 ~1l1l n LllJtI~\l1'W LI11t1"'l:::~ "'l1:i'ru1"l1 n-nll~ ~1 'W1l ~ l?ll?l1:W 

~~ m~~1-n'J\ll'l~1 ~'1 m-h'l"'l:::In111Ljfl1!?1U1'1 LI11t1HfVl~n n1:i''Y'4t11 nnUVl1'1~~ ~ 

~'1 e-J~~'Y'4fi~Hf"l:::dj'WlLlllfl.n'Wt?lmnn 111 Ljf1ll!?l~:::~ti!?11'Wll!?l~:::'1i'J\ll,)~1 

n1jll'Y'4V1~ll'i1~'W ~1l ll'Y'4V1~ ;1'Wl?lll'Y'4V1~ 'Y'4t111J1'6'l ;1'Wl?l.n1J1~ll~:::I.Jl~~m ~\lhJ 
·i 
\ 

j,):WLJf1~1nt~:WVl1J~'W1~:Wl'1i')t1\l1'Wl'1i'W fit nPl'W. 'Y'4Un\l1t.l-ll1Jnl ltl'W~'W LI11t1iJ . 

. , 

• ll'Y'4Yl~ ;1'Wl?lll'Y'4V1~ll~:::I.Jl~~m: Hfl'J~1:W1l?ljJl'W1'Wn1jLllJ~\l1'Wl~1l 
. 

o 0 4t"1V tr lV Qi.

f11tl'J ruVl1"l TW'J'Wll'Y'4V1t1 V1'Wl?lll'Y'4V1t1 ll~:; I.Jl ~~ n jVl ffill\l n1:i' 

.; 

.' 
I 

http:l~'f)t.l1
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, .. I t.r, 

W&V'ltJ1 n ~rub 'J'llnru'YlfOl::;l.jf.jJ'il~~fOll n C,J~ n1J'~ til mru1J'flVl bfl ~1tJ~tJVi 
j " 

~'il,.:mlJ'1tJn1J''il'ilmJD~'11tJ 


nlJ''il'il nbbUUbb tJ'J'Vl1'1 n1 J''VH..I1 n nul.tJ~'J.jJ'fl~ fl ru::;m9tJl~ (:H.'i~ C,J\;'iltJ~fin1 J' 

" 

I j.t 'V I 

L~ b~ ~ n 1 J'~tII n :i'ru1i~WJtJl~tJ\;'il~1:i'(lJ''fl'lfu\;'i C11tJnl J'ruvl'lVi b utJ'flt.l1 tJUfOlfOl utJ~'fl bb!9l 
. " . 

~ ::;v!'l..l'dm ltJiJ.jJ'fl~ ~ ~1V!fu n1 J'~tJ1 nJ'ruii'fltJ~1 nfOltJU1'1 fl~'11lJ\;'il~1:i'rl ~ltJ'J ruL~tJl.if 
" j 

V!~n\;'i Ci ~1~ ll~::;1tJtltJ1 fll?l ~'fll~'fliJ n1J'lnu.jJ'fl~ ~ ~1 n~ 'flfOltJ\;'i 1 ~ 1 J'm~nhJ ~1tJ'J ru'Vl1'1 
" 

. 
, , 

'V . 4"" IV 0-0 cv I "d.QI 

I?l'fl'l n 1:i'U fl~1 n :i''Vll'1 m:fll~'VltJ I.l~::;1,'J'llil ru"Yl\;'ilV!J'UV!tJ'J tJ 1.1. ~'VltJ lfl~'iltJ'Vl" 

5.3.2 
-S ...... .. d d 
~TWiUViU'J £/" 'tV 'Y1£/Lf1~ 'i1 U 'Y1 

n1:i''J 1'11.1.C,J~n1 J'~1 b~ tJ'I1..1 fl~ 1 nJ'll~::; I. 'J'llnru'Yl~ IV! fuml'J tJ I,L 'V'l'VltTLfl~'fltJ~ I,UtJ. 

bb'V'l'VltTl,fl~'fltJ~ ~'1iJi1'1!V!I~I"'1!~~'fl'l~~~tJ1fOl~'fl b~tJ'Vll'1n1J''fl'flnVl'W'JtJll'V'l'VltTlrl~'fltJ~ 
LN'V'l tIIU1 ~~ ~'fl'l ~tiu \;'itJtJ1J rl~1 n:i' ll~ ::;~fi n 1 J'~ll~ tJ'I U fl ~ 1 n :i''Vll'1 nl J'll~'VltTbb~::; 

l'J'llnru"Yl1UU'l~tJ~UD~'11tJ I,~'fll~~1~1 J'rll?l'flU\;'itJ'fl'l fl'Jl~ ~'fl'l m J'''lJ'il'lU:i'::;'llI'll tJ~'fltJ 

L'fl n1~~ ~'fl'l nl:i'u1m J''Vll'1 ~ID1 :i'ru~"lJ 1l1t11~ril1.if~ltJV!1'fl~tJ'VltJri1"lJtJ~'1~ LV!~I::;\;'i~
q • 

http:utJ'flt.l1
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" . 

LfI~'el'W~ dJ'W 2 U:i'~Lil'Vl~'el 

~f?lI?l'eln:\nnnn~1 1 1''W (Round Trip) 

mi'Jl'l LL~'Wm:i''el'elm,n<htl LLUU(;]'el Lti'el'l L1J'Wn 1 :i''Jl'l LL~'Wm:i''el'el m!f'\..!'JtI~ 
, " 

l'h~tI~L'J~11'Wnl:i'ul1U~'lI'Wl-J1nn~1 1 1''W~'W1ULf?ltl1J fI~lnntl'Wm~I~:WfI:i' 

'<ill n~ 'J'Wn~I'lLf?l tI'el 1 ~1~:Wm'<il~L~'W'Vll.:Jl-JI'WU n'W~'1 f?l1t!f~'lfllt11'W~.:Jt!f1'f?l L~'el 
'" I· , 

L~'W'Vll'l L.jJ l1uul1U~'lI'Wl?lll-JYi'WYi (;]1'l1b'WL~'W'Vll'l m:i''ll'a nt!f'\..!'J t1Yi nlt!f'Wf?l m:i' 
. '" '" ,t 

'Jl.:J LL~'Wm~'a'll nm,!'Jtll'W~n'l1ru:;U'<il:;bu'Wn l:i'~f?lYi'WYi~ ¥'a'l"1l'a mJ''a'anm,!'J tI ~'l 

1'W-n'J'l L'J ~1m :i''a'a n ml'JtI-n'J'l (;]1'l1~ n It!f'Wf?l1 ,x~Il-J1 HI 'a 'a nt!f'll'Jtl1rJ1t 'WLL(;]~:; 

~'lt!f1'f?l Lf?ltlih 
q 
f?lU:i':;~.:J fl11X1rJi' L~'W'Vll.:J mj''a'a n t!f'll'J til'WLL(;] ~ :;-n'J'l L 'J~I~nj':;t1:; 

~f?l~'Wl"'l '<il:;1rJi'nlt!f'Wf?lmmlj''a'ant!f'll'JtlLLUU(;]'aLti'a.:J L-n'W 1'W-n'J'lL'J~I1''W~ 1 

~~If1l-J ~'l:1''W~ 7 ~~lfll-J '<il:;~'el'l'a'anl,xu1mJ'1'W~'W~1f?lLL~:;~I~um:i''a'an 
t!f'll'Jmu'W'a!il.:Jh LU'W~'W 

• m:i'~1 L~t1'lUfI~1 m'Vll'l mJ'LL'W'VltJLL~:;b'J"llJlru"YlLLuuhJ (;]'a Lti'a'l : 1,xu1m:i'
• q 

fllt1b'W1 1''W (One-Day Trip) 

m;'Jl'l bL~'Wm :i''ll'ant!f'll'JtI LbuuhJ (;]'el Lti'el'l'<il:;l.if L 'J~1mj'1,xu1m m(;]~:; 

~'W~1'W~.:Jt!f1'f?l 1:l.lLn'W 11''W Lb~:;l.if1JfI~1 m'al~I~:WfI:i''<il1 n LN'WtllUl~ (;]1.:J1 

fllt11'W~'lt!f1'(1) nlJ''Jl'l LL~'W1'W~mtru:;~"'l:; bu'Wnl~~f?l~'W1'<il L~'emLN'WtJ1U 1 ~ 

fllt11'W~'lt!f1'f?l~It!f fu~,ru~'W'W'J jiJ~1 n :i''VlI'l mj'LL'W'VltJI?Ill-Jlh:;l-J1 run l:i'~1'W'J'W 
q • 

"'l (1)U :i':;~.:Jrft,x~:;t1 :::'Vll'l n 1 :i'~1 L~tJ'lU fI ~1 m"'ll n LN'W tI lUI~~ 1:1 n L~ 'a n 1,x 
q • ~ 

~,rU ~ ~'W~ltJ'l ~'W~t)t) nul1u~ n1 ~~ Lt!f l-Jl:;~ l-J bL~ :;n~I'W'J'Wh'l'Wtll Ul~~ 
, , " 

~,ru~'W'WYi1.t!fl-Jl :;~l-J bYi'a fI'Jll-J ~:;(1)'J n 1 'W n1:i'~1 L U'Wm:i' 1 ,xu1mj' 'Wt) n"'ll nUtJ'l 
• I . 

I , , 

~'Jl-J ~'l n1:i't~'amu LLUU n1 :i'~1 L~t1'lU fI~1 n nL~ :;L'J"llJlru"Vl~ Lt!fl-Jl:;~l-J LYi'a1,x 
~ . 
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:i'~'LI'L1 ~ tr1J~'W'Wn1:i'~(?1~ 'W19Y1 YrW-J'W l~'Wi1-n'W(Ml'Wbb~ ~(?l:i'm ~1'Wn1nh~l-J,)~ e.J~ 
q 

bL(?l n ~1,,:j n'Wb tiil,,:j9~ n~n'tH1J~bb~~finl-J"l!1~"lJil,,:j n1:i'1l¥'LI~n1:i' bb~ b~lV1ih~'Jl,,:j bbrJ'W 

~ll-Jl:i'ml'HbrJ'W"ll'Ol,,:jn9 nnl-J nl :i'1l¥'LI~n1 :i'~,,:j~il,,:jlh:::bll'Vl f1'J'LI1"1 n'Whjl~ l(?1tJ J':::'LI'L1 
. ~ 

mrn~LL(:JunlffilL~tJ~tJl'l fl lnmfl::L'l'!!tiru...r 

mffiilm'l1J1tJLL1J1Jllimntl~(Round trip) n1ffitln1-lthtlLL1JUWllimtitl~(One-day trip) 

fu1.uffi~'lltlmffitlnw.l'ltl
I .. 


fu\I~::).Jlruml"tJl'lmnnL":;b'l'!!tiru...r 

, I 
+ 

.. fu.jJtl~ f\?l,:rU?l'4U~~lbnu1.umn1~bL(:JUI11~iilL1\tI~ JJ 

... 't 

• 


'j 

I 
\ 

n11,; l'U'l rut! ~::).J'lfl(:J"'lItl~1).J Li?I " l.'Un1~liii?liii'U1."I 

.'.. .. . 
4'i?lL!U'V11~ nlffitln1-lU'lti 

Li!itlnt1Witl1Ul"!'ltiU?l'4U'4e1"ln~!l1?l1?ll1'1'I1 

\' 1111).Jnl1-1'Ui?ln11 

+ 
\~!ln?;\lLLuu1ii1umffi1L1\tI~'4I'\f\lmLL"::L'l'!!tiru...r 

~ 
4'i?l1-Il'4I'1"lnn11~n11LLViVlub~mJ{j~~lu .... 
1111).J(:Jf\Ii'Vifi"llnLL1JU~1f\!l~n11~i?I~'U1."l 

?ln~LL(:Jumffi!ln'\.\'Ll'ltlL~!l~!iiULLtJumru{j1fvinULLf\::nlffi1L~tI~
I 1 

, 

:i''Ll~ 1 J11-Yl:i',)l-J"llil.:J:i':::'LI'L1~tr'LI~'W'Wn1:i'~(?1~'W19~Yrl?J.J'Wl~'W 
~ ';. q 

\ 

I 
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lJ I'l~1 nJ"Vl1'1 m:m'V'fVltJLL~~L'J"I1Jl(u"Yl1l1 PltlVI~n n1)'(J Ll'ln ~~VI ~n Ln (u"Yl LL~~U"'l9t1 (9]1'11 

~ L~m-n'fl'l .nlt11~d'fl'W1"lJ~ Ln ~;'W"'l1'l1'Wm :rUlj'IJ'1l'lI'W"lJ'fl'lVlh!'JtI LL ~'VltJLA~'fl'W~~~mn 

LL~ :::nl:r~'1 ~l-J l-J ~ 
d.9 
"il'WL~'fl A'Jll-J~:::~'J n 1 'Wnl :r~I'W'J (ubL~::;U:r:::l-J'J~!:.J~ LL-1l'J~[1J..J'W1 bU'W 

n:r:::'IJ'J'Wn I:rYi 1'l1~~ LU'W)'::;'IJ'IJ L~'flI?l'fl'IJ~'W'fl'lI'l'JI:W ~'fl'l nl),"lJ'fl'l LLi?l~::;9'1V1t)~1'Wnl:r 

ltX'lJ1n1)'wt,l'JtI LLWV1:~LI'l~'el'W~ WllJ A'JllJ ~'el'l nl:r~~'el'l"lJ'el LL~::;~'W'Vl'Wm:r~J'W~'1~ LVll-Jl ::;~l-J
q 

f, ~ 

)'ULL'IJ'IJ~fin.l:r~1 L~t1'1Vl~ m~11'W'II'W~9t1ULU'W),U LL'IJ'IJ~fim:r~1 b~tJ'I'Vlf~tJ1 m 
~. ~ 

"'ll n tN~t11'IJ1~~~,r'IJ~~'W1u~'1~'W~uljU~'11'W t~tJ 191~~'W1"'l~1 h'l~tJl'IJ1~ LLi?l~::; 
. ~ 

h'l~tJ1'IJ1~"'l::;~'el'l~1 L~t1'11u ~'JmuLL'IJ'lJ1~ 1'W'Il'W~9t1uihuLL'IJ'IJm :r~1 L~tJ'I 3 :ru LL'IJ'IJ 
~ ~ 'IJ 

o 


.; 
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'" 0o 
 .,., "" ,

Yl'WVlililnVl'W'JtJ 

L h'lYltJ1U1'Cl~d:l'W'"l(?nr(1J
q 

, 
I

' 
:i'1JVj 3 n1:i'~1 b~tJ..:l'Ufl'Cl1 nm'Cl:::b'J"J!Jlru-vlbb1JU'"l (?1i((?1YlU
.. q q , 

o 


.. 
~i('U ~'W'W '"l (?1i((?1Yl,j b~ 'WVl1'1 bb'Cl:::';Jfim:i'~ 1 b~tJ..:l'J fl'Cl1 n :i'V11'1 n1:i'bbYlVl~bL'Cl~b'J"J!Jlru-vl 

q q q 

I ~ I 

IV ~.c::.I~ iI 0 ~~ 21 0 ~ .l' ..:::S CiI 'j.t ~ 21 ~ 

t:.J'Cl'ClYlfiVl ~(1J'"l1 n n1~,fl1'W'Jru'"l:::l.J ~(1JVI'Cl1tJ fl1I?lil'UVI:i'ilVl'Cl1m~'WVl1'1 "1l'll.J'1l'fl(?1bb'Cl~"lJm~tJ 

bbl?l n (;]1'1 n'W1'Wbb(;]'Cl:::~fi L(?1m:::'U'U bll(1JLtl n1~1t.\m,.jr'll'WLU'Wli\~tln~l"'l:::L~tl n 1-irJfihlf'W 1'W .. '" 
" : 

'11 'W';Jr.rtJilfl ru:::mr.rtJ1,~-if:i':::tJ:::V11..:l bL'Cl:::b'J'Cl1 L~ tJ Lil n l~"lJil..:l 'U fl'Cl1 n:i'V11'1 n l:i'bbYlVl~bU'W'" . 

, , 
(5"" <V (/"0 CV I If'.dj.::::l

1J fl'Cl1 n :i'V11'1 n1 ~mYl'Y.ltJ bb'Cl::: b'J"J!f) ru"Y1~ 1V1 :i''UVI'W'JtJ LbYlVltJ Lfl'Clil'WVI" 

'j, 
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',' 
I 

5.3.3 nl~'il'il n u UU~::UU~UU~1i 1.1 n 1 ~UDU~.J1U6JJ'il.JVI'Ii'J ~ tt 'W 'YI rl" 
~ d ' 

tfl'il'ilU'YI 

n1~'el'el n LLU'LJ ~:;UU ~'WU~'4'Wn1~1.JlJ13~'1l'W'll 'el'l VI'W'JtJ LL ~'VI ~Lf)~'el'W~ LU'W nl~ ' 

LfOl~'el'W~ ~'1LL~i'Wl7l'fi'Wn1nl7l1-t1:w n1~ri'el'W'el'elnVl'W'JtI n1~~1 Lil'Wn1~l~nl~fm~1 LL~ :;n1~ 
9 ~ n1~VI~'1 n1~'el'el nVl'W'JtI t~t1 Ln ~91 nVl~n n1nL~ :;LL'W'J ~ ~ ~'1n 

VI 'W 'J U '11 'W ~ L~ tJ 'J.jJ 'el 'I tlun 1 ~1. ~U~ n 1 ~'lI 'el 'I VI 'W 'J tJ LL ~ 'VI ~Lf) ~ 'el 'W ~ VI ~n A'el 

VI'W 'J tI'Il 'W ~'J 'Wn ~1'1 (WJ9t11~ L1-t1 n ~ lV1 'W'JtJ'Il'W~ 'J 'W n ~1 'I L ti'el'l91 n LU 'WVI 'W'J tJ '11 'W ~ vl 1 
, 'IJ 

V!'\~h~ LU'W~'W~n ~1~~'Wn 1 ~~'JU ~'J:w.jJ'ellqJ~ LL~:;~ ~ ~'el1.J~:;~I'W'Il'W 9 ~~n'Vlf'Y'lUI m~1'11 
~ , 

1.'Wnlnl7l1-t1:w nl~'el'elnVl'W'JtI LL~ :;hJ~'WmJ tlU9'1 VI l'~1.~9'1V11'~VlU'l) ~ lfilHW~"lJ9'1V11'~ 
... qJ q 

~lfil~ru~'lI~1 LJl'el'~ tN~t11Ul~ LL~:;~ rl1l1'el'Wl~tJ ~'1V1'W'JtI'II'WLmhn~h:;uun1 ~ 
, f 

vll'11'W1.'Wn1~'Jl'1 LLr:J'W'el'el nVl'W'JtJ~ LLl7l n ~1'1 tl'W'el'el n11.J l7l1:WV!'W1~ LL~:; f)'Jl:wfu ~ ~'ll'elU'lI'el'l 
, 

!9l'JVI'W'JtI'Il'WL'el'l LL~:::n5'1 ~'el'li1 n1~'Jl'1 LLi:-I'Wn1~vll'11'W:h:w tlUVI'W'JtI'Il'W:a'WVI1'el n 1~~ ~ ~'el 

1.J~:;~1'W'I1 'Wtl'WLuut'W L u'WI?l'el'W~'19:;1~LLi:-I'Wn1~vll'11'WLL~:; nl ~'el'el nwu'JtJ~'W~'el'el n:w 1 

~1.JLLUUf)'Jl:wi:w~'Wfi'll'el'ln1~1.Jn~n1~l~U~n1~VI'W'JmL'Y'I'VI~Lf)~'el'W~ LL~~'1~'1~1.J~ 5 
'IJ dJ 'IJ 

lyjJJf)rnfil'l1tl~m:::m'U,m"ll'hnu. (Value added) 
....---- , ~ ~ ----l.~ 

,nny,'Ii.,)£J~lwli'U,Ul1uv~1.Jin£JUl 

~1.J~ 5 tf)~'1~h'ln1~vll'11'W"lJ'el'lVl'W'JmL~'VI~Lf)~'el'W~.. ' 

lOll m:;uum ~.y;1'11'W'lI'el'l n1~1.~U~nl ~'lI'el..:JVI'W'JtJ LL ~'Vl~LfOl~'el'W~n vl11.~Ln ~ 
VI~n n1m~:;LL 'W'J ~ ~~9:;'el'el n LLUU~:;UU n1~.y;I..:Jl'W1.'W~'J'W'lI'el..:J n1n~'el:WLtJ..:J n1 ~.y;1'11'W1.~ 

'j 

\ 

Ii 
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b~'1) ~ l'J.J 'Wl n d::;U,)~n1 dvll'11 'Wl~~ tl d::;~'VlfiJll ~:I-J 1 n ~'1~ 'W 

nJ::;U'd'Wnld~'1)'1)nLbiJUbtl'W 3 nJ::;U'd'Wnld~'1~ 

. I iI I 

'1)'1) n bbUU b1J'WnJ::;U'd'Wnl dl7l1'11Yl~1 btl 'Wl7l '1) nl d~(7) b~'1) nY1 'WYl '1)'1) nt'lthtl d,):l-Jltl~'1 

U'VllJl'Vl~ih~ -ii'1):I-J~ bb~::;b'1)n~ld~~l btl'W~'1)'1b.jf b~'1)1 m~~'W~~l~~Unld'1)'1) n 
'lJ 

~ 'W 'd tI n 1 d ~ 1 b U 'W n 1 d b ~ '1) 1 ~l ~~ 'W ~ ~ 1 ~ ~U n 1 d'1) '1) n ~ 'W'd tI 9 ::; ~ '1) 'I &i (7) l7l '1) 

tld::;~l 'W'l~'WflU~ ~ 1 tlWW') tI'Il 'W ~ n 1 dl?l (7) ~ 'Wb9 ~~ 1 tI fOI t'l ~'1~'W,) tI'Il'W ~ • 

b~tI')-ii'1)'l n\jnldl?l(7)~'Wb9 ~(7) b~'1) n~'W~tJd::;n'1)U ~,)tI ~ bllv''1)'WldJtI~lfil dru~"JJ, 

~lUl'1) ~lfi1Jdru~'lJ~'1'Wr(7) bd'l~tI1Ul~ bl~::;~'W'dtl'll'W'tl')'Wn~l'1 b(7)tlfOIru::;m~tI
I ' 'lJ , , 

l~bnud')uJ;l:I-J-iill:I-J~ ~~m1p\,r ~'Wfin9 bb~::;9(7)tld::;~'1~'lJ'1)'1bbl7l~::;~'W'dtl'l1'W b~'1)
". q.J q 

~11m bfOld1::;'lXU'VIU1'VlW\~h~~ bbl7l~::;~'W'd tI'Il'W9::;~'1)'llJlJl1&i b~'1)bm~ bb 'W'd 'Vl 1'1 

tllJl1&i'll'WLb~ ::;tld::;~ l'W'Il 'W -iilll;;j~ ~ ~1l'l1.jf b~1l n1 d~llU'W n1 d bl'W'd'Vll'1 n1 d 

l?l(7)~'Wb9 1:-J~~~fi~fOI'dd9::;1~'lJ'1)'1 bll7l~::;VI'W'dtl'll'W 1?l~'1) (7)9'Wbbl:-J'W~1V1~Unld'1)'1) n 

tllJl~'ll'Wlrl'el'l~'W~tld::;n'elU~')tI ~[l1'W~'el'1)mJlJl~'ll'W ll~::;t)'W'1)'1)ntllJU~'11'W 

dJ'W~'W 
" , 

2) nJ::;u,)'Wnldl~u1nld ru VI'W')tlY1'WYlU1nld 

m~lJ'd'Wn1db~U1n1d ru VI'W'dtl~'W~lJ1n1dlJd::;n'ellJ ~')tI m::;u')'Wnl d 

b~U1nld'Vl~ nldbb~'VltJ bb~::;m::;u,)'Wnld'tl'lI?l'el ~U')tlb'Wn nll~hJ ~ l:I-Jl dblb~nl d 
'lJ 

Lb~ ::;d')Ud'):~tld::;t)&i n1d~m11'lJ'el'l ~U,) t1~:l-Jl ~uu1n1 nl~ ::;'tl'lb~bd'l~tllU1 ~ 
'lJ 

f . II 

"]j Wll 'W ~ bl'1v''el'W1 dJtI Vl1'1) bN ~ til U 1 ~Yl 9 ::;'tl'll?l,) ~U'd til tl ~u n1 d~m11 b~ '1)
q ". qJ 

&i(7) 1?l1:I-Jnldfn1111?l'1)ltlb(7)tI~ntl~::;b~tI (7) ~'1~ 

• nJ::U,)'Wnl d 1,xu1nld'Vl1'1 nldLL'I"l'VltJ 

http:1l'l1.jf
http:btl'W~'1)'1b.jf
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. 
I 

• n~~~~~nl~~~~~~U~U 
'" 

nl~r.ilum 

3) m::;~~~nl~~(?Inl~'Vlf~mnn~~b(~1~m.jA':l1:l-m~~J.J1~nl~~~n"nJ':lUbb~'VltJ 

." 
nl~~(?Inl~'Vlf~mml~YH1'"l::;~J.J1U~~nl~~~nl~~A~lm'Vll~nlnb~'VltJ• 

bb~::;b~"llnru"Yl1m~~l~~~bb~::;l.h::; bJ)'V1(?)~~ (?)1J.J A'llJ.J ~Tl~ nl ~~~ nm,i':lu bb~~::; 

Af~ b(?lU~lil':l~bb~::;l.h::; bJ1'Vl~•	A~l n ~'Vll~ nlnb~'VltJbb~::; b 'l"lln ru-n~ ~~'l b(?)1uJ.JhJ 

... 
~1'l,,\f~nl~~~nWW~ubb~~::;Af~'"l::;1~'"llnnl~~mnnJmlJ.J~~'ln1mA~lm. 

, 	 . . 
~,r~~'4~n!~UD~'1l~l~"lJ~~~kbtJbb~'VltJbA~~~Yi 

mlr.Ju~l~~ b~m.jJ~~ n~ nld~1-~l~'Vlf~m n~u~::;n~~ ~'lU 

• 	 WW'lml~~'l~n~l'l ~'l,,\iil~U~::;~l~nl~JilbU~~l~~::;~~l~WW':ltJ'll~ 

~1'l1 bb~ ::;b'L1~WW'lU'll~~ ~n1~nl~~,r~~'4~'l..JA~l m'VlI'l nlnb~'VltJ 

bb~::;b~"llnru"Yl1~~~~tJ(?I~1~1 (?)lJ.JbbC,J~~l~~rir~~(?IH ~'ln'"lnnJ.Jbb~::; 
" m::;'J'l~nl~l11'l1~~1J.Jldbl ~ ~u1~~~tl• 

. 
• 	 nldf~ ~J!Adbb ~ 'Vl tJ~l ~ 1 ~ J!fI dYl~U~::; b'Vl PI eJ l~d::;~~ 

~~b(?)~fb~'Vl 

• 	 n1d(?)d':l'"l~~~b'l~1~bb~'VltJ~1J.JlnnJD~'1l~1~1~~~~~tJ(?I 

~1~1 n~b':lmUDilll~l~l~bbe-!~nlffi~nW\,.bu 

• rir~~(?InU~~bb~'VltJ~l~l~J!Ad~~l~bbC,J~~'l'Wn~l~ 

0	 : n1d~1-~ln'l"llnru-n 

• 

http:n~b':lmUDilll~l~l~bbe-!~nlffi~nW\,.bu
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• Wl~~--1l,)6Jl.nru"Yl·'hJtJ--1 ~~--1t11~~'tl--1"ll'tlJ-J1 

• ~1~1 ~ru~"ll9--1V1~~ iiVlih~1.h:::~1'W--11'WU ~tn nd'Vl1--1 Wl nlYfVltJ~'tl'tl n 
q q 

tllJ~~Wl ~l~tJ l'U~ 1::: II~'Vl tJ~'fl~1'W~'W~'tl~ ll~,) ~')U '"JJ-J Wln~'W'Vl1--1'lJ'tl~ 
UA~l nd'Vl1~ n1nl~'VltJll'~:::l'J6Jl.nru"Yl1'IX[PlN[Pl1J-J lli:-J'W~rhVl'W~H ll~::: 

q 

~'JiJ '"JJ-J Wl nu n91tJ l'J"J!.nru"Yl1'IX lVlJ-J 1 ~~J-J rlU n9 n nJ-J n1~1'IXu1'n1~~'W1 
~~~9 n nJ-J ll~ :::m:::u')'Wm~'Vh:)l'W~lJ-Jl~bl ~ ~tl1~rK--1~

q 

: • I 

o 'mn[Pl1-tJJ-J m1J-J~~'tlJ-J LL ~'VltJri'tl'W~'W'tl'tl nVll.l'JmL~'VltJLfI~'tl'WYl 

• n1~[Pl~'J9~'tlUm~J-J11~"ll'tl--1ll~'VltJ 

• n1~~U ltl~tJ'W~'W'tl'tl ntllJ~ m~"ll'tl,:j llY1'VltJ (olii) 

• n 1 ~~'fl~"ll!l Ll Y1'Vl tJ91 n l~~ "r'l tJ 1 U 1 ~1n ~LA tJ,:j ~ltllJ U~,:j1 'W 

., cI 

Ll'Vl'W (m~) 

• m~~lL~m lL"r'l'VltJ1tl9 
q 
~'tl'tl nm,!'JtJ 

• 
• 

'i, " ,""" cI ~ 
"r'l'W'Vl'W'W1 

• n1 ~u'WYintJ'tl~ ~~ LVI~m.fiJ-J1 ru~~~ L~!lLU'W.;]'tlJ-J~1'Wm ~ 
'\J 

I I 'V I 

l~~'S'WYl~..:J 3 n9nnJ-J ~1J-J1~rl~1~~lm1tJ..:J1'W'UUU~J-JUH1r L'CiJ-JYl 5 "m~'S'SmL1JU 
'\J '\J 

91 n,;]'SJ-J~.jh~ rX'W~ 1J-J1~rl~ ~tl1~~1~:::UU~-Ww.J'W1~'Wtl~:::n'Su J\'JtJ n ~:::U')'Wn1~rK--1 ~'S1tl~ 
<u q 

" 
1 . mnnu';]'SJ-JmtJ'S..:J rX'W l"ll'W ';]'SJ-J ~t~..:J~tI1U1~ ';]'SJ-J~U ~~1 n:i''Vl1..:J mnlY1'VltJ 

'U • "lJ cu q 

, 
a-o 1111 eva. i,; iF" ~A 

2. n1~~tI1mru'"ll'W,)'WC-ll"ll1J-J1~U~n1~~'JtJ m~~tI1 mru'Vl1..:J~ rl [Pl
<u 

http:n,;]'SJ-J~.jh
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i.- I r 

1O. n1~~~I,~1)nYh.!Vl (1.jfUf\i'l1m'iOl'1mh'Wmn~)
q 

• 

. ' , 

.j 

\ 

I " , 

16. n1n~f~m.JW.l1~'V'I~1)~L'J~.nru"Yl1tltJ'l~'WVl 

1)1)nLLUU~:;UU~,ru~~'Wn '1 ~tl~~'l'1'W"lJ1)'l ~'tl'J tI LL'I"l'Vl cl"l,f\~1)'W~ 

m:;u'J'Wn1~~'l~~ l?l~ f\'J'1~ L~m.jf'el'l rl'W(?)'l LL~ l?l'lL'W~tl 6 I,I,~:; 7 
'" 

'j 
\ 
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I
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I 'V.' 

01'd 1:W l~ 'el:W 'ltJ 'I ~'l VI:W !.9lll~ !.9l'l1~1 '\,.mJ"lJ'el'l01'd 1:W ~:w~'W 'if!?11:W ~ 1 ~U n'el'W VI~'l"lJ'el'llll?l 'C1 ~ 
OJ 

Jl1Yl~ 6 ll~ !.9l'l01'd1J,1 l~'el:WbtJ\l"lJ'el'l m'~U'd'WnlJ''el'fl nm,\'dmluuhJ I?l'ellti'el'l b!.9ltJ'"l~~:W'"ll n 

nlJ'A!.9ll~'el n~'W~ ~'l'"l ~ ltl'Wn1 J'Vl l'll'W1.h~~l'Wn'W J'~VI~l'lVlll'dtJ'll'Wl?ll'lll"ll'W ~ bll't1'el'W 1~tJ 

~lD1J'ru~"lJ~1 Ul'el ~lD1J'ru~"lJ9'lVl~!.9l bHY>jmU1'C1 ltl'W~'W l~'el1m~~ bl1'W~'el'elnVlll'dtJ ~'W~'el'el n 
q q 


I I iI 'V 


Vlll'dtJ ll'C1~Vlll'dtJ'll'Wvhnm-n'fl'l VI~'l'"llmr'W-n'el:W'C1~'lVl:W!.9l'"l~blnl:1'lhJ~;,h'WnlJ'YlmnnUU01'C11nJ'
OJ OJ q 

'1.1 I' 'V I I 

l.h::n'elu nU-n'el:W'C1llj'el'l ~'Wln,tJ'd nU¥l'WVl'fl'elnVlll'dtJ l"ll'W bJ"lYlmU1 'C1 Vl~ 1:W1J'bl~UU~'W'W1~ ll'C1 ::lll?l 
qJ 'j. q 

\ , 
'C1:: bJ''l'Y1 mU1 'C1 ~ 1:W1 J'bl~ UU ~'W'WU 01 'C11 nJ''Yl1'l nl J'llYl 'YltJl~ ltl'W~ l'W'd'Wl'Yh1!.9l1~h'l l~'el tnhJ 

q q 

1~'"l1 n nl J''d l'lllr.J'W nl J'~ 1 ~~ tJ'l ~'el J'1 tJ~'elbJ"l 'Y1 tJ 1U 1 'C1 ~ ~ UU~ 'W'W ll'C1 ::~l'W'd'WU 01 'C11 nJ''Yl1 'I 
r q q 

nlnl'Y1'Yl~~~UU~'W'W VI~'l'"ll n¥ntJ~'elh'l'Y'jmU1'C1ll'C1~~1'W'd'WU01'C11 nJ''Yl1'l nlnl'Y'j'Yl~~ ~'el'l nlJ' 
q OJ q 

ll~'d'"l~ l-n1l:1-TI''Wl9l'el'Wnl J'J'::Ui1tJ~'elU 01'C11 m''Yl1'l nl J'll'Y1'Yl~ ~1101J''"l::;~'fl'l'el'el mJllu'1l'l1'WD1'l ll.'C1:: 
CIJ q q d.J 

~ , 
~!.9lVl1tJ '"l1 n-n'el:W 'C1~'lVl:W !.9l'"l~1~ I.lr.J'Wn1 J''el'el nVlll'd tJ lJJ'~~ 1ill.~'fl1-if1'Wn 1 J'n1V1'W!.9lll'W'd'Yl1'l n 1 J' 

q .. ° 

'Yl~'Y1mm'1~'elth'lI.Vl:W1~~:W I.ti'el'l'"llnn1J'YlmnnU~rJ1'W:W1I.tl'Wn1J'YlmnnuntJil ~'l~'Wr.J'C1nlJ' 
'Y1 m n nW~l'W'd'W~ l-n1:W1~lJ1J1'n 1J''el1'"ll1 rl'd1:W rl'C11 !.9ll.rl~'el'W'"ll n~l'W'd'Wlf~'"l:::W 11-ifu1'nl J''"l1''l.. .. 
~, , 

~'lu'Wn'el'WnlJ''el'elnVlll'dtJ"lI'd~ 1.'d'C11V1tl'l L"lImh:::W1'W 2-3 ~u 1911'tf J'~uun1V1'W!.9l1~1.'~1V1U1Vl'el'el n 

~lJ''d'"l~l'W'd'Wlf~~'el'l nlJ'l-n~,:W1~UU1'n1J'bl91tJ nlJ'I.I.'"l nU!?lJ'u!.9l1~nur1'W1'W~'W~ 1.~'elUJ':::W1 runlJ' 
OJ 

~1'W'd'W~1.-n1:W 1 ~uu1'nlJ' I.~~ ::tn r.J'C1~1~:W1U~U I.lr.J'Wn'fl'W'fl'el nVlll'dtJ I.n'el1~~1'W'd'Wlf I.-n1:W1 ~U 
qJ;i CIJ 

Iii' iI 

a.. ..::::.::4 I 0 4:S ~ I ~ Q,I' i.I 


UJ'n1J''YlU:w'WtJ1:W1n"lJ'WU'C1n 19l'el:W101'el"lJ'Wl9l'el'Wn1J'19lJ'~'"l~'elU01'd1:W'Y'jJ''el:W"lJ'el'lU01'C11nJ''Yl1'l
q 

, ' ,
<r cv tr I " CV I oC:It. I .c:::!::I cv 0 d cs-c:i 

nl J'll'Y1 'Vl tJ ll'C1:: l'd"llJl ru"Vl n'fl'W'd'W'el'el nVl'W'dtJ'"lJ"l l"ll'W nl J'tJ'WtJ 'W'"ll'W'd'Wll'C1 ::ntJ"ll'elll'Y'j'Yl tJ'Yl'"l::'el'el n 

Vlll'dtJ nlJ'l-n 01 m:w1 rul'd"ll.!l~.n I.tl'W~'W In'el~'l~'W'el'el nulJllil nlJ'l~1V1U1~ LI.'C1::1.J 01~1 nJ'vr'lVl:W 191~ 
\0 

l.~m.jJ'fl'l'"l::;~1I.U'Wn1J'1~u1'n1J''Yl1,:m1nl.'Y'j'Yl~l.lnlf~:W1~uU1'nlJ' ~'l'"l::;J'~:wvr'lnlj1~u1'n1J'19lJ'~'"l.. 


http:lD1J'ru~"lJ9'lVl~!.9l
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JlI~~ 7 LV~ C71,Hol'd'l:fJ L~'f)jJLtJ'I"1l'f),m:i':;'iJ'd'WnI:i''f)'f) nVl't.hmL'iJ'iJ~'f) Lti'f)'1 9:;L~'W~I~ f)'dljJ 
\ , , 

R~ItJ R~ '1 n1J n:i':;'iJ'd'WnI:i''f)'f) hVlt.htJ LL'iJ'iJhj ~'f) L U'f)'1jJl n LC71tJ9 :;~1'1 n'WI?lHVlnm'l:;L;atJC71"1lil'l nI:i' 

o..::::A • cr' ~cr' ~ O/~ JI,d 
'd 1'1 LLI:-J'Wnl :i''6'l1 L'6'ltJ'lLJ R'6'l1 mVII'I nlnL~VI tJ LL~:; L'd"llJl ru"f'l LL~ :;ntJ'6'l::: LiltJ C71"1lil'l nI :i'flC71 L~il n~'WVI , 

L'Vh,!'W ~'1:i'ltJ'6'l:;L~tJC71vr'l 2 ~'d'W~'lalLL'l;'iC71'1il81'W:i'ltJ'II'W'UU'iJ'l;'ijJ'iJ:i'ruLfljJ~ 4 LL~:; 5 I?lljJ~I~'iJ
I" ~ ~ 

5A 

1.~tiin1'i'V11-3n1'iLL~'V1~ 

:i':;'iJ'iJ'I;'i'l:i''I;'i'WLVI p\~~1?J-l'W1~'Wlh:;n'f)'iJal'dtJVlir'l9ilnl:i'vi1'1'l'W R~1'i:l LL'6'l:::LLI:-J'WJlil nI:i'1VI '6'l 
'U 

• 
" 

'j 

\ 


~h'Un1'i~~fi1L~).JGi'U"lI'fl~'i:::'UU 

" I 'U '" I 

o n'l:i'~'1 ri'l:i':;'iJ'iJL~'f)-W'wih.n'f)jJ~~'W~1'W"1J'f)'1~'WYi jJ'lI?l:i'1<i'l'WnI:i'HL'd"ll,tlruovl 
'U ~ ~ 

L:i'A ~1'11\ 'W~'W~ LL'6'l:;nI :i'n1V1'WC716J1'd'l L'd~'l"1J'f)'1 LL~~:;~ ~ nI~ 
~'J'U"lI'fl~ n'i:::'U'J'U WI 'iVi1-31'U 

o nI:i'~tJ1mru91'W'd'W~L.n1jJ1 f'iJ'iJ1'nI:i' LUilfL~'W11lnlnnC71L~flLL~:;n9 nnjJn1~ 
" , 

'U 

fm~n1'W~'WYi 9'l'W'J'W'iJA~1 mVl1'1 n1nL~vltJ LL~:::91'W'J'WL'J"llJlru'ff• 

" 

, " " 
:i':::1J1J'l;'il:i''i:l'WLVI P\Yi~~'W1~'WU~:; nil1J al'd tJi'J.nil ~'1 ~ilhJil 

. j 

I 

o n1 ~v,1 L ~1.niljJ'6'l n1 ~tl'f) n1,x1J1'n1 :i'Vlt.htJ LL ~VltJLfI~il'W~ LL~:;n1nL'I;'i ~'1 I:-J~ n1:i' 
• 'U ,. 

Vl1~'lI?l~1J"1Jtl'l~'iJ'iJ9'l~tl'l1'Wn1:i'~~i'W19"1Jil'lnl:i''d1'1~~'Wn'l'~'lL;tJ'I 

1J•A~'l n 'LL~:;L'd"llJlru'ffLL1J1J ~ilLtiil'l LL~:::hi ~ilLtiil'l 
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11 I 0 ~ o~ 

o n1~~n'l LLt:.J'Wn')~'El'ElnVI'W(HJ~1~nJn1~'J1'l LLt:.J'Wn1 ~'Cl1 L'ClI:J'l1Jf'l'C'l1 n nl'C'l::: 
'j q 

L 'J']jJl ruortLL1J1Jr;l'El Lti'El'l LL'C'l:::hJr;l'El Lti'El'l 

3. ~:::1JU~1~~'WL'VlP\~1~fu~t!u~'\.f'Wn1~uljUi'l1'W"lJ'El'lWl..bI:JLL~'V1~Lf'l~'El'W~ 

L~~ri'El'W~-W1 LL'C'l:::~'J'W~~w.J'W1~'WlmJ~'l~ 


J::1J1J1;'1 i J1;'1 'W1;'1 'WL 'Y1 fI~'J'W;iuJ::fJn£?rLLfI::Ifli?l LL UfI""'J in"i'W~4'fJ lwrJ1;'1 rlfJ'WvrWi
. 

L ti'El'l"'l1 n n1~~1L-w'Wn 1 ~1~U1n1),WI,h I:J lL~'Vl ~Lf'l~tl'W~ l:J LL'W'J Uljilli1J1'l 'Eltl1'l~ln~L~I:J'l tl'W L-n'W 

n, ),~'l 'V1::: L U I:J 'W~,j 'J1:J"lJ'tl'l bN~ I:J, U, 'C'l Ll~:; n 1 ~'C'l 'l'Vl :::lUU'W~,j 'J 1:J"lJ 'El'l ~1l'J I:J II~'Vl ~If'l ~'El'W~"'l:::l:J 
~ ~ 

~m1ru:;ojJ'tll-J~ LL'C'l :;~fin1nnll-ii'Ell-J~~ln~L~tJ'l rl'W r;l,'l rl'W1'Wl-Jl-J"lJ'El'l~U LLUU ll~:;)"I:J'C'l:; L~I:J i?1-ii'Ell-J'C'l 
tU <iJ q 'U 'U 

~lnu bi?11:J f'l ru:::m4'I:J"'l :;~1 Lt'Wn,)'uf1Ju~'l Ll~:::~~mU~'l~:::UU l~:w~l:J'tltll~~'El i?1 f'l~'El'l tl1J~U Ll UU 
'\I q 'U 'U 

• J':::UUl~'El~t!u~'\.f'Wfn~1J1~1),4'i?1n1~bN~mu1~ ~,)'Wl~:W l~l-J l~'Eln,n~'El:W 'i:tI'l-ii'Ela,j~ 

~:;~~1'l 'i:~'l~m1J,'C'l: u'~'J'W~ L~mojJ'El'l rl1Jn1 J'~'El'l"lJ'El1J, f'l'C'l1 m'Vl1'l n 1)'LL~'Vl~~::;~~1'l 

~'ll~1l-J U'El'ltl'W LL~::;~'W~)
oj cu. 
I 
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" , 
o n1J'f?T'lfh~:W~'W"lI'el,:m~:WLJ',:rV'ltl1U1'(1

q 

n ~(j' ~'l f11 d:w ~'W lJ''l ~ tJ 1 U 1 '(1 ~ "'l:; b~ 'el:W LtJ'l-n'ell-l'(1 dJ'Wn 1 J'rh~ 'WI?).., 

ntJ'(1:;b~tJ I?) L~'l~tI1U1'(1~'elrJl'Wbfi~'el"lhtJ flU A~'l b'J"ll.nC1J"vl~'l'\-1rJI?) J''Jl-IhHl'l ~'lf11.., 

~oX~ ~1'W~1~fUh'l~tI1U1'(1 bb'(1:;n1J'~ ¥1'l n1n~'el:W ~'elJ':;'\-1~1'l A~'l b'J"ll.nCWvlbn 
f 

1.1JtJ-.'l h-.'l~tJ'VlJ1'(1~'W11'WbA1'el"l11tJ 

" . , 
o n1~f?T'lf1ib~:W~'W"lI'el'lm:;u'J'Wn1J'fmt1 

" 
n1J'f?T-.'l f110XI?l n1J' 

" 
n1 ~f?T-.'l r11 b 'J"ll.n ru.vf 

... 

~ m:;'V1J''J-.'l~lD1~ru~''.IJ"lI'el'l~:;(?)U~'l'\-1rJI?) b~'el btl'Wbb'\-1 ~-.'l-n'ell-l '(11'Wn1J' 
~ q qJ 

. " 
- . n1~f?T-.'lr111J~:;IJl'V1".IJ'el-.'lUA'(11n~. q 

cv I 0 tf" " 
n1 ~I?l-.'l fI1!?ll J'1-.'l n 1 J''V11'l1'W"lI'el'l i.J A'(11 n J''Vl1'l n 1 nb~'V1 tJ 

-. b1J'Wn1J'n1~'Wl?)l?l1n'l n1J'l11'l1'W"lI'el'lU•A'(11 nJ''V11'l n1 nb~'V1tJ1'Wb~'el 

" n1J'~'l f11rJ'W'\-1tJ I?)• 

·i 

- : n1J'LUcYlUI?)'1I?)I?lJ''J'''l 

- .~ n1J''(1'l'V1:;L1jtJ'W~U'JtJ.., 
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,~ ..::S Q/ (J 

- 'j m:::U'J'Wn1:i'"li'eltll-J l 'J'.IlJl nJ"Vl 
\ 

, '" 
J:::1J1J~ '7J~ 'W~t,H'YIf'I~'J'W'nwtW'W'7:nW.J'7 i.u3i 

:i'::;UU~1:i'~'WL'Vl~"li'fl~:i'::;UU~,:rU~~'Wn1:i'U~~'lI'W"1l'fl'lvt'I.J'JtllL'V'l'VltJlfl~'fl'W~~~~'Wl~'W 

1mjll'"lml'"l'lt!?ltli'll~JuiJ~'l~ 

", "" 
- : n1:i'~'lfil'1!?l.w'WYl1'\u1n1:i' 

" 
n1:i'~"fi1:i'bl".ll'W~'l 

::' ... 
- ~ n1:i'~'lfil·1l'J'll'Jfn1'Wn1:i''el'elnvt'I.J'JtI 
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>

- , n1J'~~rhth::;Ul'VlmJ'fnm 

'lI I I I I 
aJ .c:::j~ I ~ ~ c:j 

m::;iJ'J'W n 1 J'''lJ 1l L\!\ 'W1l'Vi'W'Vl'Vl \!\ l--J A'JJ'1l1l m'I'W'JtI LL'Vi'Vltl LA~1l'W'Vl 

- 'm::;iJ'J'WmJ'~i?l L~1l mJJ'::;Ul'Vl"lJ1l~"lJ1l~ n 1J'1l1lnVI'W'JmL'Yi'Vl~LA~1l'W~ 

- .', m::;iJ'J'WmJ'''lJ1lb~iJ1-n1J'1l1l nVl"bmL'Vi'Vl~LA~1l'W~ 

- '; mnh::;l--J'J~t:J~ mJ'~i?lL~'W'VlI~ n1~'1l1lnVl1"bmLiJiJl?11lLti1l~ 
" , 

- I n1nh::;l--J'J~t:J~m~~i?lL~lJ'Vll~mJ'1l1lnVl'\.,bmLiJiJhjl?11lLti1l~ 

-: LLt:J'WtllJiJ~ mJ'nI~1l1l nVl't.bmL'Yi'Vl~LA~1l'W~ 

" , 
- ' m~Ltli?lfiJ\!\:WmiJ A~1 n~'VlI~ mnL'Vi'Vl~1l1\!\1\!\:WAJ'lJ1l n~lJVl 

q 

" , 
n tI ~ ::; L~tI i?lJ'::;iJiJ\!\ 1~~'WL'Vl Pl'I1~Vll-J i?l~Il-JIJ'bl ~1rJi'ron nnmIlJ'U'lJiJ ~l-J\!~ruL'i:'ll--JVl 3, 4 

o .... 
~1L'U'U.:Jl'U 

nJ'::;iJ'J'W~I'W ~'J LLiJ\J LL~::;hJmn J'l--J A1ll--JYi'J L(?l1lf~~ 1l--J1 ~m1l~ fiJ nJ'::;iJ'JlJm~Vh'lI'W"lJ1l'l 
I I I '" 

J'::;iJiJ \!\'I!iJ \!\'W'Wm J'iJ1-n1 J''VlI'Nn1 nL'Vi'Vl ~"lJ1l'lVi"btl LL'Yi'Vl tJLA~1l'WVl ~~ \!\ nJ1~(?)~il
q • 

iI' I I I 
cv C:I ~ ~o CV I 1t".dJI.o:::;,I 

• nlJ'f'li?lL~tln'VilJ'Vl~IV1J'iJ1l1lnVl'W'JmL'Vi'VlmA~1l'W'Vl 

• nlJ'~i?lmnL'Vi'Vltlm~I~:WAJ' 

• nlJ'rl lV1lJi?l L~lJ~l~m J'~1 L~ t1~iJ 
q 
f'l~1 m'Vll'l n 1 nL'Vi 'Vl~LL~::;L'J"ll.tln.!'Yf 

'j 
I 

I 
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'" 
' j 
\ 

" 

~11'l rn dU rl~l nJ'Vll'l n1dlLl'l'VltJll~ ::;l'".l"llJlru"Vflb~::; n 1 dAl'W':l ru~ 1 b~'W 'Vl1'l n1 d~ 1 b~ tJ'l. 

6.2 e.J~.yi1;t'U~n'lir;u~'fl'a'Hl'I.J'<I~1~"1!U~Tl!lr'IJ n1'a!?llbu'U n1'a1.'U'a~~~~11 

• 	 ~'ll':ltl'll'W~ l~t1':l.jfl1'l nurnd1'lXu1n1J'~'ll':ltlll'V'l'VltJlrl~11'U~ ~l~lHl ~ll tJ'Wn 1 d 

1 'lXu1n1J''Vl1'l rn dlLl'l'Vltll~l1rJ1'llu'WJ'::;uu ~ ~ rl':ll ~ i U ~'Wlb~ ::;"h-if11'Wn1 d~ ~ ~11 
" 'lJJ::;~1'W..:J1'W ll~::;~l~l Hlr.r~~11r.r~ l!?l1-t1~ l'".l"llJlru"Vf~l'Mfu n1 dl1l1 n~'ll':ltl1~l1rJ1'l 

, 
• 	 ~1~1 db! ~ ~ 1?l1~ ll~::;'Cl'l ~m.JJ::;r)~ ~1l'".ltl1'lXl~1~-W1~~lfi1J'ru~"lJ1'W~'W~ l~111 'IX 

b~1~-W1~~ ~ 1?l1'L ~ LL~ LL~::;1 'IX rndf~'I11~ (;]11 Ltll1'l nUe41l':ltlVl~'lfOl1'nL~~"'li'Wn1d1ll1 n 
~ 	 ~ 

VI'll':ltl1~ 

• 	 L~~ rl':ll~ mj'W~11'Wn1 nld::;~l run 1 dU rl~ n 1 d'Vl1 'I n 1 dlll'l'VltJLb~::; L':l"llJlru"Vf~ ~1l'l• 
, 	 " 

b!?l1-t1~1'lJ~1~f1Jn1J'1l11 n~'ll':ltl bb(;]~::;rl f'l 

• 	 ~ ~ rl':ll~rJ'ltl1 n' L'".l~l LL~::;~ ~l'l~1 ~~fOl::;bn ~~'W1'Un1d~~~'W1fOl':l1'llle-J'Wn1J'~ll~tJ'l. 

• 

rl ru::;e4~r.rtI 'lJ d::; dh.le-J ~'l1 'W~ r.rtI ~'J tI n 1 J'r.r ~i~~ 'W1 '\.U~':l-if'e) "d::;UU~ -WU ~ 'W 'Wn 1 d 

qJ '1. q 

1 I I I I 

~lltJ'Wn 1J'~1V1furn J'1 'lXU1J1l1J'VI'll'".ltllll'l'VltJlrl~11'WYl" L~t1l~ ru ~Vi i1'Cl'".l'WlrltJ'J-ifl1..:J n1Jd::;UU'llU
~'U 

I I I j.I 

VI'll':lmLl'l'VltJlrl~l1UYl ~..:J~1l1iH1 ~1-Wn'l1'WuJ'dl'Vl1'Vlni ~,fl1n1"ll1~1'Vltl d.l'l. ri1t1Uldfl'Jd~Vl1d1"ll• 

rn dr.r~i~~'W1i1"'l ~'lJd::;~'1 f>lL~m~l L~Ul1 e-J ~~d'lJ d~1l'l ~u"lJ'fl'l·nu~r.rtl b~t1'J nuJ'::;uu 
. • q 

, I I j.I 

~-wu~'Wun1 J'~lltJ'Wn1 d~l~fu n1J'1 'lXu1n 1 J'VI'll'Jtllll'l'VltJlrl ~1lUV\ J''l~i..:J J''lUJ'1~-ifl1l~Ul1LlU::;
q 

bb~::;m1~~ ~ b~UfOl1 n ~~ b~m.jfl1'l1'W'I1'W~1fi1HW~"lJ l~1l~1lU'Vl'l'We-J~ ~d'lJrn d~r.rtllb~ ::;~1-if11~ d'lJ"U ' __ q 	 q 

~1~~11JJ::;t1n 19it-nl.'W'll'W~~U(;]l111J e-J~ n1J''lJJ'::;d:J'Wmj'll?ll~~'l.jfl1~~ n'!111~~'l~ 
q 

' j 

.
' j 
\ 
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'i 
\ 	 ", 

~ b.]1 i'J ~ r5.~ ~'W1 iJ f1 'J 1 ~ L\1'W~1 ~~UUtlLu'W~~uuViu1 ~ 'W1. '-l Lb ~ ~t.i1 '-l:::~11tI 

tI~:::tJ n 19i'l-il..:Jl'W'-ll,:j~'W'eln'-ll n.ntJ'I1~ bb'W~.wl~tlLbUU"lI'el'l nl ~yjtJ1 n nW~1 A'J ~'-l ::;LLtJ n n 1 J' 
q 	 ~ , 

yjtJ1nnW~IV1~Ufhf:l~J'~n1~(?lJ''J'-llJ'f1i'J1t1bL~~~'W(?l nn~'el'el n'-ll n n'W Lti'el..:J'-l1 n~n'l1bW::: 
" 

nlJ'l~lJ1-nlJ'LL(?l n 1?l1..:J fl'W~1 n LL~:::LL 'W::;~11~~'el..:J ~ n'l11~n'l1bW:::nI J'Vll..:Jl'W"lI'el..:J~'W(?l 

bLyj'VltJ LL~ ::; ~n'l11 L'J~1 n1~Vll..:Jl'W1.'WLLI?l~::;n'-l nn~ 

.d d 
Lf1~'el'W'Vl 

~L~ tJ'J']'el'l1.'W~I'Wnl ~'J 1..:J bbt:.J'Wb \1'WcJ1'J tJ nu bb'W'J f1 C9I Lb~ :::';Jfi nl J'~1 L~ tJ..:J lJ A ~1 n J' 
~ 	 q 

'Vll..:J nlnLyj'VltJLL'el::;L'J"ll.nbW"Y1~ Aru:::m~tJ~1 b~'W'el 'el£h..:Jhn (?l1~1.'WLL~"lI'el..:J Wl 1~ Lu'W1t11cJ1 
~ 

1.'Wn1J'~1'i:~ L~'el'l!&~tl LLUU nI J'~1 L~tJ..:JU f1'ell n J'bL'el::: L 'J"ll.n bW"Ylltl1.fl 'Wn 1 J'~1 L iJ.'Wnl ~'-l1..:J 
~ 	 q 

tJ..:J A'! L u'W1t11cJ1 tJ 1'~ ~ lV1~U n 1 ~~1 LiJ.'W n 1 ~'el'el nVlu'J tl bb yj'Vl tJ bA~ 'el'W~1 'WtI'-l '-lU'W• 
19l'J'elth..:J b"ll'W n 1~~I:~~tJ..:JU f1 ~1 mbb~::;b'J"ll.nru"Yl1'W~tI bLUU "'J'W~Ull'Y'l'VltJ(?l1~'i:~..:JyjtJ1lJl~

I .q 	 ~ 

I 	 1 I I 

Vi~'!!U~~'W'LJf1'ellm~I..:J1" ~Vi bntI'J']'el'l1.'Wn1~'Jl..:J bbt:.J'WiJ f1'Jl~ f1C?ll \1'W~1 nl~tllJU~..:Jl'W 
, 

"'11'1 'ell "'1 LU'W11.l1 ~ ti 1 n L ti 'el 'I '-l1 n ~ 'el..:J 1.-il f1 'J 1 ~ i 'J ~ ~ 'el '-l1 n 'i: J'..:J yj tJ 1 U 1 'el VI 'ell tJ bL'IA..:J iJ 

'LJ A~ 1 n ~b.]1~1 L~U'J,]'el..:J bLI?l1. 'W'el'W 1 f1 (?l'ell '-lil f1'Jll.-1 Lu'W1tl1cJ1V11 n ~::;UU']'el~'el ~1..:J 1 

b~'el~ 'i:tJ..:J n'Wmh'liJtl'~:::~'Vlfi.nlyj Lb~:::Vll n'Vl C?l'el'el..:JtllJ~ bL~Ty'h1.~ rll"l1'W1:'i'l1.'Wn 1~~1 b~tJ..:J 

~C?l~..:J'-l1..:J 

• 	 nI~'f)'elnLLuu~:::Uu~'l!u~~'Wn1~tllJ~..:Jl'W"lI'el..:JVlU'JtJLLyj'VltJLA~'f)'W~ 
t:.J~..:Jl'W';J~tJ1cJ1fu n lJ'j;l'el'J~U LL~ ::;~'l!U~'W'WL1J'W'elt.h'l ~"'11 n ~L,]li'J~r5.~~'Wl~..:J

q 	 ~ 

~ ru::;m~tJ~l-il']'el~~'-l1 n~'el iJ.fi LL'Y'lVltJm~1 ~l-J L~"'1'Y'l J'::;Pl~'W~1-'WVI J'1 U~l-J ~1"ll "ll'W tl LU'WVI ~n 
<U CIJ I .'lI 

\ 	 , , 
1.'Wni ~.yh';J~tJ LL~lfl~'1~h..:Jn1 J'Yi 1..:J l'WbL~ :::~::;U'J ~1 ~~ 'WLVI f'1~1 VI ~UVIU'J tJ LL'Y'lVl tJLfI ~ 'el'W Vi 

I '\" 	 I I I 

Vi Aru::;m~tJ~l1J.J'Wl~'W LU'WJ':::UU nlJ'1.~u1n1J'Vlu'J tI LL yjVltJL~~'el'WViViln~ L~tJ'I flU ~::;UU 
~ 

, 
I =0':::::"':::::"=0 0 11 ~ Q/ 

"lI'el ..:ln:i':::'Vl J''J'I~lfll~ru~''lI~1 n n'J1J':::UU"lI'el'll-J'el'Wfl"1 (l-J'el'Wfl 'Y'l'el. ~'J, VllV1'W1V1~'WU~'W'W 
i" q qJ '\J 	 q 

nlJ''el'elnVlt.i'JtlLL'Y'l'VltJb~~'el'W~''lI'el..:J nJ':::'Vl:i''J..:J~lfllJ'bW~''lI) 'i:C?lm::;uu"lI'el'll-J~ilfi 'Y'l'el .~'J, l-J'el'l. ~ 
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.; ~ 

:W'l:1u'fi 'W'f). 'l'1'J. LL'I:1::nQ'::'VlJ''J..:J'l'11nlJ'ru'l'1''llleX 'W'f) nr.n nti~L'ih1'J:W nI J'~:W:W'WliJ fl'J 1:W L'l~hd1 
<tI . q <tI 

nlJ'~1 J':;UUhJ~1?J.J'tf11.Jf91'..:J dJ'W~..:J~t,\I'l'1'W19 Ll'l:1::9:: lu'Wth:;btJ"llu'f)th..:J:Wl n 
I 

2. nI J'UJ'::Li:l'W1..h:;~'Vl'fi1l1~"ll'f)..:J':')15 nI J'Vll ~1 (P\'f)U ll'l:1::fl 
q 
ruIl1'W"ll'f)..:J AI (P\'f)U 

! 'V I 

nI J'uJ':;LiJ'Wl'W~'Jolitl1h::;1..h::;Li:l'Wl'U'Wl::':')15 nlJ'Al'W'J ru1'Wl1-'f)..:J nlJ''Wl'JlnntJwn:w ~'f)..:J n 1 J' 

5"" <vcr QcJ (Vcr 
1J fl'l:11 m'Vll..:J nl J'Ll'W'VltJ LL'I:1::; L'J"ll1l ru"l'l lL'i'l::;nlJ''Jl..:J lL~ 'W nI J''i'lll'i'lm l 'J"ll1l ru"Ylll'i'l::U fl '1:11 n J''Vll..:J nlJ' 

q r q 

iI I '11 II , , 

II'W'Vl~b'Vhtr'W It!'f)..:J91 nVl..:J 2 th:: l~'WtiLnmoli'f)..:J flU nlJ'Al'W'J ruYl-nU.Jf'f)'WLL'i'l:;~ 'i'l nl J'~I'W'J ruLU'W 
I I ' iI 

ihr.rmrW..:JVlU..:JU'f)n~..:JflruIl1'W'lJ'f)..:J:i'::;UU ~'i'lnlJ'1..h::;li:l'WiJ~..:Jti
q 

• 
m:i''Vl (?1'l'1'f)1J1..h::;~'VlfiIl1'W"ll'f)..:J':')15 n1 J"\.!f1 AI (P\'f)U ~ l:I-Jlnlvl l1eXb(?1tJ m:i'.y;91 ru1 

fl'Jl:W l~'f):WbtJ..:J1'WnlJ'vl1..:J 1 'W"ll 'f)..:JJ'::UU nlJ'YlI'JI n ntJml:W ~'f)..:J nI:i'U fl'i'll nJ''Vll..:J nI m'W'Vl~• 

nlJ'~1 LU'W..:J1 'W91'..:J1~~ 'J'WnlJ''W1'JI nmr'Vll..:J 'l'11l ~ L~..:Jm:I-J1 ruleX lti'f)..:J"'l1 m::;uu n 1 J'vll..:Jl'W 

91'..:JiH!'f):W'i'l hJ l~m::~..:J~'W1'Wk.l'W~~..:JuJ'::; n'f)U eX'J tJ n 1 J'U :i'::Li:l'Wlh::~'Vl'fi1l1'W"ll'f)..:J ':')15 n l:i' 
., I . 

~, '" , 
VII AI (P\'f)U rX'JtJ nlJ'~91:i'rul wn:w L~'f):W btJ..:J 1 'WnlJ'vll..:Jl'Wl 'l'htr'W ~..:J m:i''Vl (?1'i'l'f)..:JHJ'::uu 

~ ~ ~ 
~. tr' Q./ tr' CV IV I Q./ I tr 

nlJ''W1'JI mruu fl'i'll nJ''Vll..:J nlJ'Ll'W'VltJLL'i'l::;l'J"ll1l ru"l'l'Vl n"ll'W(p\'f)'W(p\..:J LL(P\ n1J'(P\..:J fll'Wl'JI mru. , 

, ~ 

'Vll..:J nlJ'Ll'W'Vl ~ 'W U~1 ~1:Wl nl~1 J'::;UUVl mr.rtJ lrX~I?J.J'W 1~ 'W:l-J1U J'::;tJ n (p\1.Jf flU J'::;UU..:J 1 'W 
., . q 

I , '" 

'lJ'f)..:J:W'l:1u'fi 'W'f).'l'1'J .. 1~ Lt!'f)..:J91 n J'::;1J1J n1 J'vll..:Jl'WYl mr.rtJl~'f)'f) nbLUU~U'i;'l'f) (?1 fl~'f)..:J fl1J., ., 

nlJ''Vl (?1'l'1'f)'l.'l·fI'Jl:I-JCl n ~'f)..:J"ll'f)~ ~1 (p\'f)U~l~"'l1 n mJ'~I'W'J ruvlll~(?1tJ m:i''Vl (?1'l'1'f)1J., 
, I iI I iI 

91 n nlJ'fuhlmn :i':w"n'f)..:J '5'J1''i;'l~n;Vl~I?J.JU1~'WrJl'Wfl'f):W.y;'J L(P\'f)fYiiJ flru'i;'l:W~ ~~ti Intel® 
" . 

Core ™ 2 Duo CPU P9600@ 2.66 GHz 1.99 GB of RAM 'WU~1 
I 

o lLUU91~'f)~1'WnlJ'~(?1~'W19r.r(?1 L~'W'Vll~ mJ''f)'f) nWW'JtJ'i;'ll:Wl :i'ClVllr11 (P\'f)U"ll'f)~. 
~1 (P\'f)u·~tJ'f):I-J fulrX1'W'Vl n n nu'Vl (?1 'l'1'f)Ub(?1tJ1.if L 'J'i'l11 um:i'~1'W'J ruViI ~1 (P\'f)U 

"' q 

~hJ iJ L~'f)U1"ll1'WeXl'WfI'J 1:I-J ~'f)..:J m J''f)'f) nww'J tJ91 Lyn::;L91 ::;9..:J"ll'f)~ fl1U L'J '1:11 

m J'1~~1'nl J' LL'i'l::~1 (p\'f)u~1~91 n LLUU91'i'l'f)~1 unl J'~(?1~'W19"ll'f)..:JJ'::;UU 
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"
,
~,r'lJ~'W'Wm5'l9lVl~'W19Vi~(?J.J'Wl~'W~1 a-J In!~ Vl5'::::1'J ::::'\111'1 5''Ja-J'll'el'l'Vl n ATlJ l 'J ~1

" ' 

1~¥'el1'J2'l:::: 10.85 ~1a-J15'b1M1Jl~~I5'::::'lJ'lJ~~(?J.J'Wl~'W"lhl'J~VlA'JIa-Jt.l'l1'J1 n 1 'W 
. ; q 	 q 

mJ'Jl-:J~l~'W'll'el'll~I'V1tJl~,)I'1llt:.J'W~'1 tVl1'J1.if l'J~1hi 1I1'W 1 ~'W1Vi1 'Wm 5''VI1 

0l1[?)'eltiil~::::hiv'h1~fl ruJllYl'll'el'l0l1 [?)'elu~l~~ VltJ'ell'J ~'1 
I ' 

o 	 llU'lJr.h~'el'l1'Wm5'l9lVl~'W19l~'elnt5''1YlI'JI'lJ'I~~,r'lJ~'W'W~'IlJl5'b1'V11 ~1 [?)'el'lJ~.. . 
l'J'ela-Jf'lJi~'W'Vl n nn11'VlVl~'el'lJ~'1i1r.h'W'J'Wh'lYlI'J'I'lJl~hlln'W 11 h'lYlI'J1'lJl~., , 

, 	 " 
liJ'elU bIJ'VIli1'll'Wl VlL'VI b1j~'W 

;, 

8.1 ifru'VI11.1.~~'el:lh~'a'a~... . . 
, 	 I I '-' 

o 	 n 'I 5''el'elh 1~u1'n 'I 5''VI1l')1'J Ll Yl 'Vltllfl ~'el'WVi lLj;] ~:::: Af'l9 ::;i1 '~ lJ 1 fu 'lJ1'n 1 5' 
'IJ 

o 	 n'lJ''el'el n'VI'll'J I'Jl'W'lJ'I'I~'W~ lU'W~'W~~~'I'lJl nl'J'I n llri n'lJ'L if 'I ~'1 LL~ ::::n'l5'Lif'l 

~ n~'Iif'el a-J~9:::: LU 'Wn'l n'lJ n 'J'Wn 'I 5'v'i 'I '1'1'W'll'el'l L~l'V1tJ'I~a-Jl n Ln'Wl,j 
'IJ 

o n1J''el'el n 1 ~'lJ1'n15''VItJ'Jl'J LLYl'VltlLA~'el'W~~'J'W1'VI b1j9 ::;i1'V1tJ,)I'J'I'I'W~l~'lJ1'n'l 5' 

Vl'Clll'J'VItJ'JI'J'Il'WL"ll'W Yl'el.~'J. ~'ID'IJ'ru~'llr.r'l'VItjVl Ml'1n1"lllVll'Vll'J LU'W~'W• 
" ~'1t.1~1~nl5'~ n~'I m::::'lJ')'WmJ'v'i'l'l1'Wv'111~1'J1 n~'W LL~::;LnVlfl'J'Ia-J05'lJ~'Wl~ 

~'II'J 

., 
o 	 nl J' l~hLU'W'Il'W 5''J'lJ 5'') lJ ~ n ~lll~::::~ Lfl n ::::'\.fif'ellJ ~ n 'I ~1~'lJ1n 1 ~'Vll 'I 

" 
n 1 ~LL~~tl"1lia'l 'VI'll'J1'J LL Yl'Vl tlLfl~'el'W~ ~ 'I Lu'W~'el'll.if L'J ~ 1 fl'el'Wifl 'I a-J 'I n 1 'W 

j 

nI J'~ nl11 LL~::::~ Lfl 5''I::;'\.f Lti'fl'l91 ni1if'ela-J~~ L~I'J'Jif'el'll-Jl nLL~::;LU'Wif'ela-J ~ ~ 
• 	 'IJ " 

fl'el'Wifl~sn'lJ.jf'el'W 'W'fl n9'1 nntf'li1'V11l'Jl'J'll'W~ L~mif'el'l'VI~ll'J'VI1l'JI'J'Il'W ~'1 t:.J ~ 
L~m5'~l LU'W'Il'WJ''J'lJJ''Ja-Jif'fll-J~1.ifL'J~'Ia-J1 n n~l~FnVlm5'ru1.)' 

. 	 " 

http:u'W~'el'll.if
http:tVl1'J1.if
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n1J"VI ~'(11)uJ'~ulJ1'W~'d'W"JJ1)'1 n 1 J'~ m ndb1.n~4J1 n~1)~9 ~~ bfld1 ~'\.n 'Wb ~'1 

tfhnrul~ 

IV . • 

8.2 "lJ 'fl b ~ 'lJ'flU'lJ::: 

o J'::;UU ~tl1J~ 'W 'Wn1dr?l~ ~'W191'WWl d'd 1'1 Lb~'Wn 1d~ 1 b~tH 'lJ fl'C'll m bb'C'l::;
I ' , 

L'd -nil ill svf~ 1)1) n bb'lJ 'lJ ~ 'W L U 'W n 1 d 1-if V1 il n n 1 d ~ 'dl' ~ ~ n ~ rX 'I b,", d 1 ~ 'lX. 

(Feasible solution) (Optimized• " 
solution) ~'1tl'Wn1dU1V1ilnnld Meta heuristic l.J11h::;tln(?l1-nt'WnlJ'V11, 

~1 (?l'flU9 ~~ 1l.J 1 J'[1~OO-J'W 1 ~ntlill~1'Wn 1 J'V11 ~1 (?l'flU"lJ'fl'l bb'lJ'lJ~ 1'C'l1)'1 n1 J' 

r?l~~'W19 ~1-if1 'Wnl J''d1'1 Lbe.J'W"lJ'fl'l d::;'lJU'l1 tlU ~'W'Wn1dr?l~~'W19~~OO-J'W1~'WLL!?l• 
" " 

1)19HL'd~11'WnlJ'V11 ~1 (?l'fl'lJl.J1 n~'W 'W'fln91 nlh::;u'lJ~tlU~'W'WnlJ'r?l~~'W19. 
~'tl'tl n LL'lJU~'WtJ'Il~~1l.J1J'[1 L~'fl n~fi n 1d~1 L~ tI'l~ e.J~l.Je.J'l11'Wfl'WJl1t11 'W1'W 

'fl'tlnmi.'dtl L~m n'W"lI'tl'l nlJ'1~ul'n1d'fl1) nm,htl LL~'VI~lLU'lJl~ !?l'flLti1)'11~ ~'1 

V11 n'l111:ndCl'vi1 1~9~'C'l ~~'W'VI'WnlJ'''lJ'W~'11~l.J1 n~'W• 
o .jJ'tll.J'C'l~itJ'Jmb'C'l::;.jJ'tl:\..J~ nld~l bil'Wnld'lJ1'1'flt31'1 bU'W.jJ'tll.J~Hh~OJ ~'1'11'W~9t1 

"u q,J, . <u'lJ Q,I 

t;1~1~n1V1'W~ ~'1dU Lb1JU nl n~'fll.J!?l'fl LL~ ~Lb'W'J'VI1'1 nl dfmn ,",'J1:\..JU'C'l'fl ~IltI 
'" 

... I co;.:::::I" iI 
uJ':;L!?I'\.I'W~'JtJ 

o U99U'WLL!?l'C'l :;~'W~9 dj.jJ'fl:\..J'C'l nlJ''fl'fl nmJ'dtJti'tltll.J1 n9'Wl~~1l.J1J'[1U11U 
• 'IJ 

• 

" V11'tl.jJ'fl~ ~'V'l'C'l1 ~1'WnldH'I1'W91''1 ~'1tl'W~~'W19 ~1l.J1drIU1d:;'lJ'lJ lu'VI !?I'C'l'tl'l 
'IJ 

o ~1l.J1J'n!?l'tltJ'fl !?Id:;'lJU~~OO-J'W11~l~ 'fl:\..J ltJ'I n U J':;U'lJ nl dYl I'll'W~'W~ L~m .jj'tl'l 

L-n'W J'~1J'lJnlJ'9!?1(?lld1'1n1J'Yl1'11'W J'::;'lJU1N~tJ1'lJ1'C'l lU'W~'W l~'fl1~n1J' 
I 

t . 

http:nmJ'dtJti'tltll.J1
http:W'VI'WnlJ'''lJ'W~'11~l.J1
http:l'fl'lJl.J1
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, " " 
Lfl~'f)~~'f)U~1t11tJn1~~1~1tJ~:::VI~1~1~u~n1~ L"lltJ PDA d]tJ~tJ LL~'r1~t1 

~tJ~(9),m~h'J~'f)~n n1~~~~~ Lfi~'f)'ll1t1fu~~~~ OJ1 rud]tJ~ ~t1U~'f)t1 LL~':l 
o J-J11?1~~1tJn1~HfL'J"IlJlru"Yl1tJn1 J'fn'l11 L:rf1Cl mJf1J L1...1~t1tJ11...1 1?11J-JtI f1~:WtI LL'~::;

"" "q 

~'f)~m~t1~L~t1':l"D10J (LJl~"Dn:i') d]tJ~LLm"1l (9)~t!tJ~~"'l:::u1J':::uu~11...1H~1tJ 
f1':l~~~'tJ1 ~:::1J1J L~J-J L~J-J1~~ 1J-J1 ~Cl1...1f1J L1...1~t1tJJ-J11?l~~1tJn1~1.ifL':l"llJl ru-vl 

"" 

j , 

J-J 11?1 ~~,1 tJ n1:rl.if L'J"IlJl ru-vl ~:::1J1J ~ 1 J-J 1 ~ Cl~'Vj L~ 'Vl-if'f) J-J ~ n1 ~1...1 fu L1...1 ~ t1tJ"". " 
L ':l"llJl ruWl1Jl'r1tJVl 

9 

"" t:-l~.~~. LVlmOJ 
j d 

t:-l~. ~~. J-J1'W'Vj L~mL~"D::: 

e.J~. ~~. mru1 L"Il1':l~I?I':l~pf 
... 

m"'l1~t1 

'f)1"'l1~tJ 

't!n~~t1 
j 

tJ1t1 ~~~"IlrJ ~"ll':ltl~r.rtl 
" 

tJ1~~1':lf1:r'f)~~~9 

tJ1tJUtJ:::n"'l;, 

, 


f 

" 
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• 


" ,
Q./ .:::::. ' <J CV Q ~ Q~ 0 c;v 4::::::t. ~ cv ..::::. tJ cv ..::::::j 

n'Cltl1 'Jl'W"ll.tJU(lJ'l!I. n1:i''JLfl:i'I:;~~t:1(;1~I~:i'Un1:i'U:i'~IJ\nU'J9tJ. ~~~flNVI 6. 
'j 

n:i''l L V1~~~IUfl:i':tN~~~9~1'Cl'l n:i'ru~~I~V1t11~Wl1 rl~"llI1.'l ~~ mW:;~1 ru."lltJ Pll1.'l (;IfLL'Cl::::m:i'
• q , 

,rru~ 9~1'Cl ·m:i'ru~~I~V1t11~tJ, 2539. 
~ q 

UML LL'Cl::::Java. n:i''lLVI~~~~Url:i':~9n .1V1m91-rum:i'~~~, 2548.. 
, 

~ 

" , 
nru<y]~ 1-un.J~. nl:i'~tJ1n:i'runl:i''lJltJ.~~~rlf'lV1 1. n:i''lLVI~~~IUfl:i':tN~~~ 

q q 

", . 
.c:I IV.<:::I. · cv at ~ all I ..:::::. 

Ln:i'tJ'l Pl nl?l 'J"llJ''tQ'Cl Lnm(;l, Lm'J VI 1-:J nlJ''Jl-:JLfl:i'!l'lJlm::::UUU:Tnl:i' LL'Cl::::nl:i' 

9l?l1.'ln'lU'Cl'lVlU1~~ (New CaRitallnvestment) ~LtluDn~1l1tJl~J':;uu~~mJ:i'::::nU~'lJ1l1~rl'JU
G q 

WW1. II~'t:'i'l~~I: http://www.hisro.or.th/main/modules/research/attachservices/146 
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