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Abstract 

The objectives of this study were to compare and to study relationships ofbehavior towards power 

conswnption of vocational students in Khon Kaen with different characterization. The sampling 

groups were' composed of vocational certificate students and high vocational certificate students, 

from both p~blic and private schools;I,064 students. A tool to collect data is a questionnaire which 

was divided into 4 dimensions: general infonnation, upbringing, power-saving teaching given by 

families and schools, and behavior towards power conswnption of vocational students in Khon 

Kaen. The data is analyzed by fundamental statistics, Nest, F-test and regression analysis. 

The results were: Power-saving behavior of vocatiQnal students was at a high level. Female 

vocational students" power-saving behavior was at ahigher level than male vocational students' 

power-saving behavior. Vocational certificate students" power-saving behavior was at a higher level 

than high vocational certificate students" power-saving behavior. The power-saving behavior of 
I 

students from the Faculties of Business Administration and Home Economy was at a higher level 

than power-saving behavior of students from the Faculty of Industrial EniPneering. Students who 

were differently brought up had no significant different on power-saving behavior. Such behavior 
. r . 

could be explained by 3 approaches of upbringing and power-saving learning :from families and 

schools at 42%. Variables that could significantly explain power-saving behavior were power­

saving learning from families and schools, democracy-based and control-based upbringing. ., 
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iJll ~iJ'U 'Vic\~~l'U1-WYll!1J'U~ ~~lrity 1'Ufll'j~~'UlU 'j~!'VIf1' IU 'tl~ 'iJlfl'V'lc\~~l'U 1vJYll!1j'UiJ 'iJ~tJ41'Ujl'U 

" l'U fll 'j~~'U l~l 'U~ l~ '1 r1~ 'Vll~ ~l'U!f1''jll jflll11(l ~rl 1llJfi'U~ tlg~ '\J'tl~u'j ~'lfl'lf'U1'U ih~l 'VIf1' rl 1llJ 

l'i'tl-:jfll'j1~'V'lC\-:j~l'U 1-wvh ~-:jljU'U11U'lJIJ-:j~'U H~'VIf'V'ltJlm'V'lcl~-:jl'U~ij'tl~l 'UiJ 'iJ ~u'Ulj'tl~'tl~h~ ~ln~ 
Y Y ,Y <V .,;.,J, 9 ~ <V '1 Y _I ~ 
mWdllJ ~ 'tl-:j fll 'j 'If'V'l(l-:j-:j l'U !'V'llJ '\J 'U! 'If'U b'U JJ 'iJ ~ 1J'U b'U tl'U l~ ~ 'iJ~ \9l tl-:jlJ 'j~ 'C11J JJ qj 'I1lfll 'j '\J l~ Url (l'U 

" " 'V'lcl-:j~ l'U mh~uti'U tl'U 'il~!11'U 1~il'V'lc\~~l'U 1-wYlll 'UU'j ~!'VIf1'l 'VI tJ~'tl-:j 1~'V'lc\~ -:jl'U lm.1l 'V'lcl~-:jl'Ut1l 

'V'lC\~-:jl'Un-:jt1'U fllCJl'1i 'j'jlJ'lfl~ cil'Ull'U ~-:jfll'jl~!<5'tlI'V'lft~'lf{j~'~~~llJ~!~'U\.i'Unl!{j~'\J'tl-:jfll'j ~il\9l 
<V IJ1 _~ d I";' Y "".,j 1 l'J Y • _'I d 'JJ .,jOJ 

'V'l(l-:j-:jl'U tW1"ll'tll'illJfHlm ~'VI1J\9ltl 'C1 ~ L! 1~(l tllJ'lf'U~'tl'U \9lllJlJl ~'lf'U fll'j\9l~ tlJ'Vll'lltJJJl!'V'l 'tl'C1'jl~!'\1 tl'U 

OJ d :' ~ 'JJ 
flf1bfl1J'Ul !lJ'U~'U 

11 'j~! 'VIf1'1 'VI tJij H'I1rl~'V'lcl~~l'U mtJ1'U u'j~!'Vlf1'~ ~ln ~ yh1'I1'~'tl~ijfll'jl1l~ oUl'V'l ft~~ l'U 'illf)~l~1I 'j~l'Vl f1' 

'tl{h~~ tl!dtl-:j 1'U ll~ (l~iJ !~'tl-:j 'ill fl U~lJlrn rln tl-:j'V'lcl~ ~ l'U 1'UU 'j~! 'VIf1'l tll'W tJ~'V'l tl H(l~ 1'Ui] 2550 

_I IJ1 d <V • 0 '1'JJ'JJ d .J <V <V _I ~ y "",Y
JJ'j~1'VIf1' ! 'VI tJlJfll'j <Jl'V'l(l-:j-:jl'U 'tltJl~lJlf) 'Vll m\9ltl~lJf1l'j'Vi-:j'V'll'Vi(l~-:jl'U 'j~~1JIJ -:j JJ'j~!'Vlf1''iJ~~tl~ !rl'lfty 

iJW'l1l~1llJ!~tJ~~'tlf1l'j'\Jl~Il~(l'U'V'lft~~l'UH"~fll'j'\Jl~Hrl(l'U!'C1otJ'jm'V'l~l'U'jlm [5] ~n1l~ 1.1 
... " 

______..... CONSUMPTION 
PROOliCTlON 

~  
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1/ 1/ • 

'110O1'J \IV1V~16tll.:J 'J1fU!1";.:Jfll.:Jft1tl1f'l'J'W! n11 Ua :tl~t'fl'1f'" 1J , 11J';.:J01' L-n11 flU1U \l6.:J 

tJ'J~'l110'60HPl61~6.:J -nl1,ftl111JlfH01,'f'Wa.:J.:JluihhU1U1~1J1Ilfl~U~alVl,h~1 -nl,,fri.:JNft 

0' :fltJPl6U~a.:J~1Jl\16.:J'Wa.:J.:J1Ufl.:J,fU i'!tJlft~.:J 'lifh~UflU lV'lJ1Vlla::1Il~' O1,o1,u,:~ Vfl 

'" .1 ,~ '" ".:J I.. '" ~ ...'Wa.:J.:J1U\l6.:JlJ':1'r1f'l -J LUUNU'W~Ul1"''WJflll11ft::11.:Jfl1JU~.:J'l11'1UUUfl 9 ('W.".2545 - 2549) 1'W6 

,"'' ~ '" l.J" ..~ 1 1" '" '" 1.1 I~.:J1UU01''W.:J'Wl'1U16.:J''lU'Wft.:J.:J1U flVo.:JLt'f'1Ifl1'1",V1flfl U ftVfl1'lJ'::~Vfl'Wft.:J.:J1U flV~.:Jflfl 

ti~nfl1'l~1J\ltHfl1' ''''Wft.:J.:J1U',r~lfl·hti'1nfl1'\lV1V~1\16.:J1"n'Jn, [6] '1111 'W.'.'U. th~Ufl '~'h 

th~i'uifu~tllufl.:J1U, lHU'1I, t'falUfffl1!l111a:lH'WV1'Ula/'CfalUWfl~U fhOlft.:J,,.Hhuu.:JU1H 

'" ~ I A ~'Jl , I .. ~ .. A ~ •1.1 ~ cf1J.:J'llfl (1fl'1'16fll'Hl1J'1,\ltH'WUfl 'IJ.:J1U) 1J1flU 16WIM2 ~16fl'jt1lTfUfl\llV\l6.:J, 11J1lJ6'1Il1flfl 

llfl::fJUti'fl1,tYl hhnu 23W/M2 ~.:J;J",fnl1Jl,afifl"lu1tuiu~,f.:Jtnfll'J1Uav'li lflV'U'J111ifu~ 

'1691'0 llPl'J111it.:J'yt"hll'Cf.:J'Cf1H,t1'tl~,nu01'lCSl1!l0l11NVll'WiuutYl VflL~U 1l'Cf.:JU11.:J~'f1U' 

fl':lIflll'Cffl.:JaUtYl~111rlU 

.r '" ,~.. 1t." .0( ~.I '" '" ..s '" I
U601l1flUfl'::fl'1.:J'Wft.:J.:J1U '11lfl1'",11UU1Il'1'fl1'JlJ.:J"UlJ'::~Vfl'Wft.:J.:J1U 1Ilfl'fl1'ol~'UU1U 

.. , ".. .1"'.1 'JlI I.f '" '.out .. ~ 'J1'l101, CJf.:)'j:~ ~1I01'1J'tJafl.:JtJlJ':1I10lfll' 'lJ1I1Vfllwl1JUUfln:uu l'lnl1101'HUHtl 

u, :'l11 d'1Iiu,1 ,f1~ 1Il::'Cf1lflUU01U01nu 1;46fl'::~ U, ,fu, ::'l11"U ij U1U;111'Ufl1,aflfl1"" 

'Vtft.:J.:J1U O1,ilfl U1'r10Jf1f1!6.:J''''~"1&d6'uiJ01" ".:J1UlI::';1Vaflfl1' aU&Ua6.:J'Wft.:J.:J1U \l6.:J 

dl'110.:J1U 'Ii6 OH 11 lfl 1fl VlU 'W1:1d6ijfll'ilftn1'r1OJffl1u~ti'Uo1,u i''U1UaVU'W q~fl" 11fl1,1f 

'rIi''Vtvlfl111a::'Wn.:J.:Jlu'Udl'11fl.:J1U llft::tnfll1dlUfl.:J1U Pll.:J'111::'Cfl1111aftflfl1" cmft.:J.:J1U, Ii -nl',f 

... "".J!'" , , ~~, l .,
1fSflll1Jtl1''lJlIlvdlufl.:Jluaflft.:J6vl.:JU1U1::'Hftlfl'11 1I:l1JUU1:1v"ufl6'r1.:JdlUtH1U ~f1ftlfl'j ua: 

U'J:1'rl"191 V'11J6flIi'1V 'Wft.:J.:J lU , ~"l~&{Ju;lll i'v~ rt.:J , U fl11W~Ul1"'1!1J nllUa:tl111J1TufI.:J\l6.:J 

U'J: L'rI"'l11~LLa::01'nu'U'Cf"U, ,rnfl1,1tilVL~'U1fl'rl H1f'l'1!I J n 11 \l6.:JU1: l'rl'" u,:: fl'lJ II.:JtJOH 

,''' I .1'" .. 11 , 'Jl '" ,..1.'.1 ".1" ~ ~ :, ~ I
~61U6.:J V611111 'HLOflfl1111~6.:Jfl1' Ufl11 'IJ'WtH.:J1U'rIl.:J nnl1JlJ11Jltu'rlq.:J\lU 'rI.:J Uft1f1'r16g 

61ftV 1l1iill11ft::tlflt'fl~fl'j111 
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lflmu'Yn::'Yu;~~,'U 'yj"hli4~~,::,,~Ut'f'U~~ 1fl~'U lrJ'JJ,u"t>~i'!UlaL\4~ft"fl11UlaU~Ifl&m'''lflUflft'U 

'Yfn~ ~1'U Uft::l\4~nn11:: 111"~&U"~~1ftfl~ft4'U~1{u1~ '~~1fl" l1.l1om;tu'U'Wq;lfl"Ufl1'1f 

'W a~ ~1'U , yj~l,,&,nrfl;tfl\ll~1:j.,;tfl'W1~i1iflllaa::IflHn'U l~~ 1,n~U'U 1'n1~ 1'UmnJi''U1Jl~Ul'" m, 

1'Um,1f'Wft~~1'U ,yjlh ~l'ttu1::nu \lfl~~~ ua::L~'Uih:: lu"ulfl~1J'::l'Vlf1Ifl~ 'u1'U~1'Um,'fua::m, 

lh::'tt6fl'Wn~~1'U' wlh 

1.2.3 l i4V;tfl\l1fl11uiu'ti'Ui''Wqiifl''Ufl'l'1f'Wi~~1'U 'yj~1n'Uftfl\ltll::1J'::fl~'U~1m"""t ~1qt 

,::9t'Ufl'l,;tfl1l1t1J'::ln'n,,~~nm'U;tfl1l1t fltll:: t fl1,~'U,ulirH't ntl1'Wu19\l(~u,,~~ufl;tfl1l1 
V1Y1;tfl'W11'U{~'tt1f1,.~'UUri'U 

• 
1.3 1h~Itl",Hiftlf1";1,~'t\'1U 

1.3.1 li4v, ~O«&\fftl~u.,n'U'Wqiifl" Ufl"1f'Wft~~1'U' W'l11" ~~irfl;tfl\l1~1~h;tfl'W 11'U i~l11f1 

"vtmri'U ~1'Um,1J'::l16f1'Wn~~1'U O«~~ft~'~'::lrt'UU'U1'n1~1'Um,~'U,ud'~ff~'UUfl;tfl\l1"tl'1J 

1.3.2 li4v'Vl"'Uan.qiim'1Jm,'f'Wa~~1'U,w·'h,,v~Ufl;tfl'W1~1Y1;tfl'W1''Ui~l11f1''6'tmri'U~ij 

afl'Wtu::,h~n'U .r~\fft~'~lrt'UU'U 1'n1~ 1'Um,1J '::l1J"'Wft~~1'U , W~1 

1.3.3 li4v1,r'Vln'Ufl'i11Jft1J'W'Ui''::l1"h~'Wqiin"um,1f'Wft~~1'U'yjlh,,~~irfl;tfl\l161;1;tfl'W1 

1'Ui~'tt1fl"V'UUri'U ~1'Ufl'l,1J'::l16fl'Wft~~1'U 
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1.4.1 '1J'Z"lfl'
 
'lh'::"1n1' '~url unf1nlJ1~fha~f1nlJ1'U,::ft1J'lh'::mrri1tJ,jfl,1"1;'Vt(\h".)ua::\h::mrri1tJ,jfl'
 

w . 

1"1;'Vtiuq~('lhff.) 'ufrm,jum;1f1n\l1Il1fli'Jua::frm,jUtl1;'f1nlJ1ltlflW'ui~'H1fl"tlUurlu 

I 

1.4.2 A1U'1J,'ilftfl1l1 
~1UtI,~U 

'" .d.d ~ "'.. ,.1t '" , ..I~" '" I '" '.1 J!iIno,untJ1"tl~n1J'Vtq'lfl"2Jm, 'D'Vta04041U 11"'1 fltl anlJm::"tl04flq1Jfl1tltJ1~1l,::ntl1J"1tJl'Vtrr. 

fnq. '::ft1Jm,f1n\l1, tJ'::lll'Yilltl04fraluf1nlJ1, flm:: UIl1'VtU1fl&tl2J m'tl1J'2JlatJ~~ m'l;tJul 
.d '" .1 '" '" , ••ut '" ~ '" ~ ... ~ , '" '" LfltJ1n1Jm'lJ':: 'H tJfl'Vta~~1U 11"'191n"'tl1J'" 1ua::fralU"fllJ1"tloliUn"fllJ1m"1"nlJ1 U11 ~'H 1fl 

I\lOuunu 

~1UtJ'fl12J 

'Vtq~n"2Jm,'f'Vta~~1u'~,"1 

lflo§jfl101JUU1flfl1um,f1n:\!l1 ft~ltJ~ 1.2 

In'01JUU1flfl'um,f1nlJ1 I
 
I
 

I I 
I i1l1iv ITtq;;fl"2Jm,'f'Vta~~1U'~~1 I 

~ ! 
1. frfl1'Vtl'1'1'tJ (l'Vtrr 01q ,::ft1J 

m'fln:\!l1 tJ'::IIl..,,,o~traluf1nlJ1 ) 
.t '" 2 m'01J'2JltltJ~tl1l1fl"'01Jfl1'1 

... f.d '" ,., '" 3. m'l'tJu lfltJ1n1Jm, 'Vta~~1U 

'~,"11I1nfl'01J"i'1ua:: lHl;tJu 

~ 

'Vtqftfl"2Jm,'f'Vtn~~1U '~~1 

(fl3u ';fla", 'Hatlfl'~,"1Uff~ 

, ... , "'~."'~fr1H lfl1,f1 .."..,rru lfl'O~O)fn 1 

lfl!tloll"OlfJlatJ~ lfl!O~tJi'1J01mrr 
.. , " ffltl2JTt1lfltl' 'H2JOl1~ 11) 
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... IV I 
1.5 tnnJJft"" 
anlllaa:: ..nJ1oa~ UmWfl111lU'ln~1~~6~ilflfla th::n61J~1t1 1W"', 61~, 1::tl\.1011ffmn, tl1:afl11 

~6~Utl1\Jf1n1!l1, flQl::~an\ll, O1'6\.111l1~tI~~\llnfl'6\.1fl;1 ,01111t1\Jf1~tl1ti'\.I01nh::11~~ 
'nn~~l\J , "~1\llnfl161Jfli'1Ufl:: fftl1\Jffn\l1 

.a ... ~ ..a ... .. ,1,- I .. • ..... 
n1'8U'J.110U~U'lnfl'8U"'1't11l10a~ O11Y11Jfl11l11fl1 't116~1Jnfl16~llm1a1t1Y16f1lJf1'lUfl::m1 

.t ..... ..a ,_~ • !II .. ttl _I "'al' .r
'Il1HlJf1'l't'U't11l1::U1J l1il'l1 U1J~l1J\J 3 U1J\.I ft6 m161J11J1atl~QU1J1J1J1::lJf11J1J 'ltl, m161J'1l1fltl~ 

~U1J1Jfl1UfJllUft::m11~0~~111Jutlri6t1t1a::a::1atl 

.a _I i- M ~ .r ,_"., · ..
n118U11J1QU~UllUU1I1::"1 11 IflU 't11l1t1a~ m161J11l1atl~~U1J1J l1fl111l1nfl111l61Jq\J 1l1't19JNa 

, "... ., cI , ... cI l~ , "cI ~ .. .. 1!" ... 1! " 't16U1::nmfln \J011UUfI~fl111lflfl1't1\J ,.'l6\.1 'H1flnJJfl111ln1::'l6161\J llfl111lflflU1HU'J'Jfl 

iifl111l6t11n{ 6t11mif\J 1~\J«,]1 n-«lUUfI~66n 

.r ~ a I'" ........ , ., .J. .iJ

ft118U11J10U-IIVIlUUfl1Ut21J 't11l 1t1a~ m11Jgll'l~6~1Jfl11l11f11 \J an1!ltu::66n"11f1 ~U a::fl11Jfjll 

m1n'::';1'\J1~6~9h~G)6g1U1l61fltl'li''tfum~\J''1~6~i116~ 

ft118U11J.IU-IIUlIuutlo8utla::O::10U 't11l1t1a~ ntlfill';l~6~ijfl11l11fl1 't1;6~tlnfl16~ ~';1',fil'l1 

ian11'lU16~QnlOatlflf~'li'~;1Jm1161'\l'tiUU1JU~\JUa::''tffl1U\J::,]1'\Ja~~Qn~6~llh~fl11 
, " " ... !II.. .1' aI !II ' cI.. ..a lla I ...11 'Hfl111lU\JYlU\J1ll1J\Jn\J16~Ua::1Ja601Jfl::fl::1fltlfl111l1lJ\J6~~6~lfln't1'6n11Ylt;l1Jnfl16~1l'Y.In 

a~'Y.In6th~' 'tfu';'lii1l1a16gti'1Jil'l1 

n1111uuf.teJ1nUn1111'rti-ll-ll,u''ti'''9,nfl1tlUfl111l0::11-1111UU 't11l1t1a~ 01'I;0\JfU\J111H 

tI ijll';llfltlfhtlYl6fl1.rl' tlf1a::19na::\16t1 ';1''tfiln1'J11l'tItIgll';l \l\J1flflfl111l1fltl;\JUa::'lifi1 

\llnW6Ulifl161\l1' t1iri01ti'um, , fYfn~~l\J,,,.,h 

wqftn111Jm11n'ti~111uutl1::'ttitft 'H1l10a~ 'rtf};ln11llflltl\J6n 't1;6 'nf};lf)"lloiflU«~ I~\J
 

'rtf};ln"1l~Ul1l11a1l6.m1\Ji{'31n'l1if\J'~\llnmtl'U6n '~Uri011'fwa~'31\J'''~1 L';\J 1~111~
 

lYl1li",U' L~\J~\J
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11 

en;1ftnVlI6n"" \11J1tJD-3 ff01U"f1\11~'Iii'U6~ty1~ lH'tufI'thnnl;tJu fI11ff6ulU1::~UtJ1::fI1f1 . 

oil --"'.1 '" .1 t'! -- oil: .1 ..I", ~ 
UtJU9\1"1"" (u1".) Ua::1::f1UlJ1::fI1fh.ltJU9\1"1GJ1CW""q-3 (u1ft.) 'YI'9f1f111nn1l1'Y11-3'i'l1U 

~9\ff1\1fll11J \116U;\11'11n'9 ~fl11QU-31UlfltJl6fl"u 

llnf1nvl \11J1tJD-3 ~~ftfl1l1 'U1::~UtJ1::fI1fri1tJllii1"1;" (tJ1".) Un::1::~UtJ1::fI1ffi1tJllii1"1;;" 
: .1 ..I '" ~ 11 ........ ..I.,!... 1 '"
 
"uq-3 (lJ1ft.) 't1'9f1f111nfl\ll'Yl1-3"lU~9\n1\1fl111J \116111\11111fl'9 'YI,,1IUU-31U f1tJ1!U1alla:: 

16fl"" 



~ ...." .~. .. 1J!." '_.l.At .. ~ ~.....a"(· ..m1nml1111V L1()~ m1L1I1VULVlVU'Wq"n11unl1 "lJ'Wn~~lU nnl"()~lIm1VU UnnnVl'nUt.lU'MiN ,.. .. . ~ ,.... ,~ .. '1'~ ....... ~..l
~ 1! 
"HnU"()~Unnn\l1()1"Jr1nnVl U1I~'M1""()UUnu t;l1\lV "nn\l1\llnVlq\lOUft::~1U1\lVVlLnV1'UV~ 

, 1' .. 1 at.... "'.IUft:: "LftU()UU1flfl um1.,11111V fHU 

2.1 'Wa~~lU 

2.2 'Mftnm1Lrl'()~A'u1umnJ1::'MV,,'Wa~~1U'n-N1 

2.3 'Wq~n11Um11f'Wa~~lU'n-ftl 

2.4 ~lU1iv~L~V1tG'()~ 

u 
2.1 VtD~"'lU 

'" 2.1.1 ftll""1I1rJ...tl~ftll'Hl" 

'Wii'~~1U (Energy) "lU....,::11"JrUqfti~mni\lllU1Un::ri~Lft;U'Wa~~lU 'W.rr. 2535 [7] '~1..f 

fl111J'MU1V....a~~1U' ~"h fl11UftlUl1a1um1-nH1U~n()d1U~1"()~a~,,tl~~()11I11f~lU'~ L'lfU 

'Wa~~1U'M~UL1VU 'Wa~~lUaULtJS()~ LLn::111Ji1~a~~tl1t11f ....a·N1U'~ LtiU L4tlL....a~ fl11Ufvu 

Uft::1noNl LrtU~U fl11UftlU11a1um1-nH1U,,()~i"Qlrtum1-nl11fi"Qlnflm1lflStlU'M;()ltJaVU 

.1''-''1' ~.. ,,~ ~.i '_1"' ... ~ .i '1'd · '_1 at' ~.:; ........
llJ llJ "m1V11"QLflft()UVl1I1nVl'MU~ lItl~()nVl'MU~ "m'Wl1::UUH lIn1::.,ll L"JrU m1'nl1~U'l11" 

ftlUl1alflS()U~'1JUl L-A()fl1::-nln1ln11U~1~'l'~ 

... ~ ~l ' ,... ... ~ at '1' 1 1!J ..l... ,tI'V tI1I1l1 UUft [3] nnl111 ....ft~~1U 'MU1Va~ fl11Ut11Ul1V1'::"ll~lU " "VtllnVLLH~lUVlUVg 

LL~1"lU1I11U"JS1~ ltiU J'1 ftU fl11U!()\J'1nll11U"Jrl~Uft~tllfi,,6 LL'j1l1fJUft::L4()L'Wn~ 

~.. 1 .( ,,"'.. ~ at '1'1 1!J ""... , l'n1' @J1UtI 'W1I [8] nft1111 ....ft~~lU fl() fl11UftlUl1aVl\l::.,ll " flVtllnVLLH~1UVlU()gLLn1911U 

"1 ~ ~1-~ f" ~ 1 1 ..... _I '" 1I1'1U"JS1fl flV"'~Uft::VlU"'VV l1fl11U Vl1~1V1V1rrlft~1LLft::1'nfl 1.1 ftV f1f'lUlJft~U11Iln'V4ft~~lU"lU .. 
1I11U"Jrlfl 

LL'M ri~'W a~~lU ij()g'MftlvYiifl~fflUl1a-nl 11flnflm1-nlnu Uft::'Mlnftnvl1lfll1::,.r,\J L;~S fluil111:: 

, '1' '" ~1.M1·" I Jt. "'...l l' .... ~ ,a'WU11U'M ft~"Ufltl"()~'W ft~~1U VI "lJ U"Jr1fllJ1:: 'Ul1Un 11.1 'MllIU11Iln'Wft~~lU()UU'Mlrr1ftVlUN'1n 

.. ~ oJl" .. ".I ,.M_I 1 ~ 
fl1~()1'nflVUl \l ftn 'Wft~~lU\l1f'1"1~()1V1flVUUtln\lln\l::ft1U"a "lJ1I1:: V"JrU \llnLLft~Uflflfl11U 

fvu1um1-n1~lu1flV"H ltiU m111fuft~ft':h~m1'1ffl11U!()U fl11U()U~U m1"lnu1f~fh~~uil1 
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2.1.2 'lh:a.n""f)~yti'~~l"" 

qlJ1fl oWflnfJa [9] 'i~lU\lflTfft~~l\166mi'J\ltI,:afl"'11qjC') 2 t1'~lfl";16 Tta~~l\1~u::tl'1J6g'\I 
.. _I ~ .. 1 ..1aflUa~Tta~~l\1Uf't~"lflft fltlll111JYl" 

.. ~ " 1 '2'" , .I.. .. .1 ~.~ ...
1. TtaHl\1"U::U1J6V \I aflljiJUfl Tta~~l\1U11Il'11')j'61Tta~Tta~~l\11J'~lfl"\l1J"lMl 

.. II II 

Ua~11J6'f't1U~1'UU11J1Hnhm''U1Jl'f'1{6fll.y\lU1U\I ~l'1fll"1J"lfl (h\l;1\1 ;1\1,311i\l 
,.... .. ~ ~ J! .. .1 .r,.. ~...... ~ '2 

U'fl1J1J\lflHl1 11J\lrt\l Tta~~l\11J'::Ul"\l11 Tta~~l\1"1J6g11'6'rt11~~l\1111 IjiJtllfl (Hard Energy) 

.. .1 ~.. 1 .. ~ ... ~ ".I,.1! '2 ' ..2. TtM~l\1Uf't~'Uflfl fltlll111J"lfl 11J\lTta~~l\1"tl'11Jl'OflflU1Ja~1Jl 'J "Ufl .... a~~l\1 

..... :.1 .f ... • ~ J!.. .. .r ~ ,.. ~, ,.
q'StI~ fta~~l\1'lfl\ll'U\lllla~Tta~~l\11J1a"1fl1Tt11J\I"\I Tta~~l\1"\lfl\ll1J\lU11a~,"a~~l\1" 1J1J 

1\1fJtVa\l '~l111Jl~~,::i"'\ll'f"flU"\lTta~~l\1t1'::lfl"U'fl1fltl,f1nfl1\l1a~ll\19iHC') 1Jl 

t1i''Utll~ ~flUtI a~ , ,f1i'JUTtft~~l\1~;jtl,::a"ifl1Ttn'Umnh~l\1~q~ f~nfl111Jtl'::fl1flU'Ult1' \lfl1, 

, .Y. .. 2"'.1 .r. i... '......
'J~l\1Ua::1111Jl::U1Jn'U"\I"'U6~~l\1"1t1Tta~~l\11J'~lfl"\ll't1fl11Tta~~1\1U'U'U~1t1C')11'S6Tta~~1\1 

.d... , ..
 
111J6gfll1J1I111J"1f1 (Soft Energy)
 

, .. ~'.1! 2 ;'2'''' _.I .. ~1. .. ..t:I I2.1.2.1 U11a~'rta~~l\1l1 'JU111'C1tVl1\1 "Ufl Tta~~l\1n6f1'OJI'a 1J fI'latl1J UfltYlI111J"lf1 01\111\1 

.. .."\l1lflatl' 

1) Tta~~l\1W6f1'~a 1461Tta~W6U~a1fifl'lflm,d6t1tl'alt1'U6~a~;j;1f1fl1t1'la~U1fll\61J~ . 

...... ~~"'~..J. "'1 <I.~ ... , ..... ~ 
l111Jl~tY1J 11J6'rt"ua::l1fl1U1Jtlflfl.,.1'U11Tt (qfl fl \l1Ul') 1ntl"1fl'~Qfltl6t1tl'alt1Ua~"'U01Jfl\l11J\I 

05\1 '16g,l(fi\l11;6'l(oWflTt ~.:j' f11al11 alt1~l\1t1fl11~'~ltl~t1\1OJI'lfll11 tlld',,fflalt1li'J \1146 1ft a~ 
• .1 .. ~t.. ... ~ '.1" • .. ".. ttl .. ~'2"" 2 ' ~ .... d ~ 
Tf6tYOJI'al1~'flfl\l"1 1Jfl6 01\111\1 1311J\I Ua~fl1OJ1'lI111J"lf1 fll1J" "flal1 ~U11111 ·,,~1J'Jf1flmU\l 

, .. cI.. .. " ... ...::.. .. cI... ,~ ... d
1111a~flmfl'U'U6~Tta~~l\1'lflfl1~61"fltllt111'U'U11\1~ fl~\I\lTta~~l\1W6UO)f1\fl061111J\lU11a~flfllfl'U 
~ .. .I 2 ii' ~ .... , ::.. , .r .1.1"2 ...
l1tflfl'U\l11ftlt1111\1 n6\1'U6~11~1J"1f1 \lqfl\l\l fta~~lUl11al\1'~Qfl1Jafl1J1\&t1 ,,&6fl1Jl11'61611Jl 

'fnl~lU '1l~;j6d1i1;\t1111;,J\I ;16 m1lNl'1111 ~n~'th',ffl1!'U6\1Ua~'8 1fl'1'\I~6d'U1461Tta~ 
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'" ... ,5ft" , ," J .I", ... '" ",!'II, 1lJ flUtI tlflClml \J \J 61fllfl' LlJ\J fI1, UtI\J fltltl fl CJ1f) LU\:: u 1 \J tI n111 fl\Jtl~1JtYl' tI\J "I tI\J LlJ \J 

".1 ~ ......... ..1".1 '1,1 ...... , '" •.1" , 1 d .1.1 ' 
tlUllJ'::fltlU'UtI~n~lJ"1"'Yl111t1lJ\J tlg \Jl'JItl1'WCH6fl 1,,\J CJ1'fUl1t1, ua:: \J "1&'1J fl11::\lfllJafllJ'fI6tl 

tltIfllJl1flu~1CJ1ci'flL~tli"lf)6t1fl 'CJ1fl' (SOX) ua::'\J 1~1&11\J'fltl!}fl 'CJ1ft' (NOX) 1dtl';ltJfin;tllnU 

... : 1/ "11 ' '" ..." " , ," :tltIflCJ1L11\Jl\JtI1fl1fl' 'Yl~i1t1111'fl'ltJ~1t1"l 'fl11 'Wa~~1\J111flf)1~tlln"tl fll'UtI\J fltltlfl CJ1fl U'fl::\Jl 

'" "':JI ii' .r' 'l"'I,l .....1 ... 1 .1' , 1" '" .,1lJtI'fl'lJtlnl\J'l fltl\J\J\lfltY::tYlJ ~ L\J1'JItl1'W'fI~l1t1tYCJ1a \JllJ'UtI~ 8 fl'fll'UfJ\J ua::1lJtlullJl1Nl 

, 11 ~~,:: , ~'W a ~~ 1\J tltIfllJl1~6fl1' ';1~1\J 'Wftl1J"lnUfll!UtI\J'fl tltIfl, CJ1ft' u a::Jl~~tll" 1lJil~ tYl' 

'" ..1".1'" 11 1.1 .3' J! '" , II '" tI\J"l 'Yll1lt1lJ\J tlfl'fl1tl ua:: lJ'fl'n ~1MI11'::tl::l1ftlm,tYl1~ ua::tY::tYlJflU'::rJ::l1alfl11&Nl 11lJ1.... tI 

1~ "" '" .1", flI " , ," '" 1 "': ,']J~l\JlJ\J"Hfl\JlJlfl'l \Jtlfl111fl\Jtl~~flmCJ1fll'UtI\J fltltlfl CJ1fl ua::tlWl \Jt'f1Jtl\J\J1Jlfl1tltltlfl'q 

u" tllfl1fl'1\J a',j'tld'~mf1\J ~1\J 1\J1Jlfl~fll1tlU ft::1dtl1tA tlUl-ntlU, ::tl::11ftl'UtI~fl1' u tJCHl tJ 

'" ... "5ft ,I .....1 ~ '" ' ''' ... '" ..1.1.1 ... " 
'W'fI~~1\J111flfl1~tll'Yl"tlllJ\J1"tl1'Wa~11t1a'"Dam.m11a~'Wa~~1\J"\Jfl8\JnU1Jft~llJlJ1111flfl,)~tll'Ylfltl 

L'l1\J'Wa~~l\J 'fIlJ 'Wa~~l\JJl '1'f1"1 ~L1"fl~1~n\JlJlfl"l~m';\J n\J ~~111fll4t11'Wa~~tla';a\1nUl'tJlf 
tJ,:: ltl"U'ul(1~atl'~111~11lJfl'tJ'utYl1Jl,a11::a'rl~4\JlJl111U'~~fl~tI'U dl11i'uu11a~'Wft~~l\J 
'" 11,1 1 "11'" '" , ..I '" ... ...", '" '" 1 .1 .A
tI\J11::a'llJl,aa'11~'U\JlJl 111J 'fltlfll'tltl'l ""U1'Yllntl~1Jfl1~tI1'Yl91tlUN'Wa~~1\JlJlrJ~ 'fIfll'l\J CJ1~"1 

... '" ..I 11,1 1 ,.I, '" ..... 
ntlfl'W'fI~~1\J'Yla'11~"\J1Jl11lJ\J11 'WCH~1\J11~\J11tl\J 11'tI Renewable Energy 

il111U\JlJ\fW61f14t11'Wa~~tla';a1~tlfl1'';Hl\J~LfI\J ftflft1\J ~'q ~1Jlfl 1';\J m,'U\J ft~ m, Na" 

'~fh 1H~l\J'l"a'l11fl"lJ tila1lJ{jtlgilul(1,j'\J11::intlma'\1fllf111Jfl11;tI'U ijm1fl1flfl::1\Jn\J 

'" J.A .1 '11",1 ... .1' 12 .... II 1lJ lfl1Jltl1\J" tI~\J CJ1~tl11111:: lJ,::lJ10& "fl'11'l111"tl1'Wa~\Jfl~ 11::\1fl .,111Jfl11' timatl\J tltllJlfl \J 

, ,..111 ",!II 1 ,1"' •.1'" .f '" !II ,I .....1... ,<II,
'::t1::l1rn lJfllt1tllJ \JU"fll1"tlL'Wa~ntla'CJ1a ul1J\J1lJ\J1"tl1""Mn1Jfl11lJtl9111~\Jua::a'::fl1fl \J 

12.1 1 " ..I ..J flI ... 5ft ",..I ..I ..I !1 '" 
m, '1lJ':: tl,,\JlJlfl'Ylt'lfl n1\Jfl1CJ111"1J"19111::1lJ\J'W'fI~~1\J'Yla'::tllfllJlflnqfl 111fl'Ylfl\J~fllJ111u\J 

11 1 '" ..I... '.I '" .1 :JI '" ... .. 1_11 ' "''''1 ,:JI"'.I 1 " 
~lfltlU fltln, .... tllfl''YllJtlg'Ulflfl\JUn,)rJ~11::lJ111 'fItI l1fl\J1\J 11a~lJ tlma' 'fl'UlJ':: tl,,\J 111fl 

'" .1 !1'" ..I <II 1-'!'11_1I ,.Id _til ... " ,..I I
''Yl''Wtlln,\J 1\Jt'ffl11::lJ111u\Jnl~tltlfln11::tlfltl1~m, 'I Ll1\Jl\JtltlfllJflllf\Jll::lJtlg lJfl11\J'Yll~ 1,,\J 

m,1ftldl~ tJ,::11 fjfl1,h~~11fl\J ua::lftldl~{jtJ1::a'Ylifl1'Wua::~1tla'fl1Tt6"11m,1fL4t1L....a~,,'O fl 
.r "1!1"'.2 1_11.1'" ..s ..I..., '.1'" ,I ... d... 

1
\J"tI~lJ 'fW tl \J lJ111U\J11:: 111 l1lJ'lJ10&gl' tI~'YllJtlgafla~ lJl1 tltl'lua:: "fll"tI~L'tIL'Wa ~fllJ 

11' ,I '" .:, ~ .A..I ~... • '" '" ..1"'.1'"
U\J 1 \J lJ 1111:: q~"\J" tltl'l 11\Jn,:: 'Yl~a~191"l11\J ~ 'Yl 11::cntl~lJU 11 a~Tta ..Nl\J tI\J 'YllJlJ' lJ1WU'fl:: 

flfltltl1'WlJlfl'W tlLl'fl:: a'llJl , a,"l/\J14\JlJ11ftJ'i:: ltl,,11 11;tIUllJl1f~ 1\J,nfll(1ii tl~n\J 1\J 11f11~ 
U,;~ oU\J n\J, lua::ijNa01::nU~tla~u1fll(tllJ 1\J,::flU~r.itllJi'U,1i11tl 

2) i11"'LntllJ ill""atl1J~UllJl111fl1l{fitl'W {jafloww::1fl\J'UtI~111a')ih'h11;tlaJ1"la 1fl\J 

: "'... .A 5ft 11 0'" ... '" ".1' ~ ".1 '" \J llJ \J flU CJ1~l1J\J cn\J 11\J fl'UtI~ Nft" tlW en lJ'::Ltl'Yl"H "I 11 1flfl'"fl'W18~ fllJ':: ntlU11 afl'l 'UtI~ 

~1 ... '" '" · .. ...... ".1 , 1 ... '"".A 5ftlJ "1&atllJ 1..tlfl\J11lf)tlU'Jfl"\JfllJtI~fl1J'::fltlU'UtlU1'J8 f)"11\Jua::fll'UtI\J CJ1~1Jafl'}lW~LlJ\J 

a'l,tJ'::fltlUfl'f1''U,j'\J'UtI~ft,,1';" 1~i\Jii'WJ1\J '1i11 ill",Lntl1J011iifl4\J lJ1111flCJ11flft,,1 Lnfll1U 
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\llln'I.J'l.J1'I.J''l.Jtn1::tnV'~''111lflft~'l.JUft::f1111lf6'I.J~LH1l1::ffll ~.::mnVfftnvtL~'l.JiJ19l11nV1l1La::ij 
'" 1! , ,., ., ." ... ..I..... .. ... ,l..l!ll .. ~ 

fll,lfH'6'I.JtllV HI' lJtr::ff1l111l9l1fl'I.J 'l.Jtl1L1Wl1ll11'I.J1'W1'I.J\116H'l.JL'l.J6'Yl11JWU6~LHft111'6Llflff 
II 

ffl1l1UIl~1'U6d''l.Jlvtl'I.J\i'I.J'~''l.Jflftlvli1'I.JlL11a~nflL~t1'~N11afl 

fll'ff::fflli1ltJ6~t119l11aV1Iij1l1i~U~~'l.J1I't11~"'Wla161CJ16"11;61d6U1::1l1tU 500 - 600 -«l'I.JiI 

ffl1l11(1'WtliJ19l11nOll,~i~lL~'1i~f6V~91 'U''l.JO~ 20,000 ~91 \1;6U'::1l1N 6,000 L1l9l1 ll'LfYV11i 

ffl1l11 (lfff1~11;6ft~l'" 1::111119l11aVll~'I.J1l1L6~, ~Uft::i1 1911 Ln Vll '1iffl1l11(I lii91~'I.J''I.J ';1~;191ltJ6~ 
II 

1l~\I6 69111"111l~6~fll1ltJ6~t119l1LnVllUl'uQfll1'V91L.l::11t31lUl,j''I.J ''l.JU1:: 111ft'~ H~ iJ.,,j'I.J ij 

....~ ., ~ '1 '.1 I ~ ..I 
11qllHft9lulll'I.J(I~ 600,000 U1H L'l.Jfl11 60 lJUll1ft' 91a6f1'lf1~U1flltJ6~flHU1flltJ6~ft'91111\1l120 

fll1~'I.J'WtlU\1a~J'1,j'I.JU11a~'111hi1'I.J'u6dl~11f11~1 ln6t1'1in'",tlli2~Q~fll,-n9U'l.Jl1J1::a'Ylitn'W 

... ......: ~ ...., "'..I!f1'~	 ... ~1 .. 
ltJ6~Lnfl'I.Jflfll1Naflllfll111~\I'.IHNftfltltUon'YlJ1J'l.JNa'Wa6V "ltJ6~fll1'Vtmn::lLa::Nft9llJ fl11aVll 

'W ... ..1,1 ~., II., I "'.. I : ." , ~ 
L'lf'I.J	 lLflffll11ll'lflflYlllJ'I.J1l1'W161lfltlfll1 'Vtl11n::U11l'I.J fl61l111J61lfll1lLrr1~ 111Ll11ft~'I.J 11l'I.J 11111111 

~.. .1. ~ ~ ~ .. -Jl" ~:,J 
Vlfl1Hllfll1"1'I.J~tHfl111ltJqJlI10llfll1lLtY1~1111111J6~fl'I.Jfl111lqtylnV'I.J'l.J1l1flltJ'I.J 

4) rll'I.J~'I.J rll'I.J~'l.JLi1'I.J1UUtltI'Wi;'Hl'I.J~1l~\I6fi'nUl1l1'fLi1'I.JL1al'I.J1'I.JlL-«1ua::'~ 
o	 '-'1..:.,1, ., ., ... -- , ...!II ., ..I ... ., ..

'l.Jl1l1 'lJl'Wll\l'I.J Utf1l0lJU1fl~flrrl11fl111l mU11Ul1J'I.J'Wa~~lU'Yllflfl'lnfll111t1(1llltJ6~CJ11fl'W'lf CJ11fl 

"''''!II .,J! .... !II d J! '"	 "' .. ,,:
rr9l111J'l.J11alUUal'I.Jillltrm'I.J::11J'l.JltJ6~Ll"-~	 90 LU611CJ1U9I U6fl.lflU'I.JU1::fl6t1'11Vf111t16'I.J 5S ­

1~'l.Jrrl11h::fl6U'81;'l11''I.J66fl.L.U 'U 1fl1L.UUa::fllll::nU rll'I.J~u~ij'fnu6dij~61;Vfl 
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~H'1nU ~11Jfltun1JU~"6.:njufl6 it" ao'u,f iilJijun Utl:U6UYl'J1'GJf~ tJ'::1I1WnU1170 

LtJ 6fL~U,f"6,uhu »U~, f6g'U1nmf.:a't1l1fl'U u~ n::ihu:'fL~6' ,ffl11U!6U'UO'J:: 111U01' 

- ' •.I~ ..a .... .1 ~.. ~ ,.J!'I ... ,
~"ffl't1011'1J O1'fl1JUlfl1JUa::m'Na" nTtl flL't1a660 30 hJ6'&GJfUfl t:: ",um::1I1um'6U'1 U 

.1 I 1fd Il1 - -....!it .... ..a .a .... l' '.1 ...I IllJ"6.:aCl1U flO Cl1UL't1ft1un::UOntl1'11J"1" Cl1Ul1uu.:aLlJU'Vta~.:alU'nnlf1qJ"O.:a aOfl6 lJ un::1J 

tJ;1Jltu~'Vt6'''',]60 200 - 300iI 

5) l'u;.:a.:aluihLflnvf Lr!U'Vta.:a.:alU~'~tl0~1&flnvrt"6.:atllfl1l1.:a"~flm,uti.:auvoih&flaVff 

.... ...." ... -' ~ 1 ...
01lm'UflOfl16Vl~f16LU6.:a"6.:a6::~61J"6.:anl''LIH'lfUfl L'lfU aLUuV1J 235 'VtU flLUV1J 239 1a1 tU 
.! , 'JI _ J!..a ... , .... _... ~J ,~ • 
111 l11Oflfl111J16UflL'V011 Nuclear Fission ua::'Vta.:a.:alUU1LflaV'~61t "tlnm'11t161J11'6m, 

n1J,j'1"o.:a~1LflaVff"6.:atllfl'LIH'lf~flL';U '81fl,LtU &;0011 Nuclear Fission fi111J!6U~&n"tl0 
.1"'_ .l..a • '_1.1 ,_~ _,: ... ,: v.... " 4 ..a.... ~ .... , .1_ ..a 
lJt)n1V1ULo.:aflnl1J1UIUl lJl11 1110" 6Ulua::L1J6 6U1Q06fl,ntla UWUfl6U'Ul0fl UlJunWfI 

1Jl0 ~t::Lnflu,.:atlfl't1;6U'.:a~u~u Utl::U,.:a~ud'&6.:artl1Jl,a\l1'tJ't1,.U''LI~fl\l6.:aLfl16.:afhL~fl'-W~1 
,~ 

m'LnfltJ6mVl~1Lflavf,fu~6.:a61,yVU;tllfl'LI1.:a6lh.:a l,;u U;gL'&UV1J tllflA1Lfl6fL;UU &r!u 

.I -.. .,~'!it ,.. ..a~jI..t - 1.1 .... - ~Jrr' v .... -~ L"6L'Vtft.:aGJf.:a61ta6 "11&1JUU't1t1.:a'Vtn.:a.:a1UflJ,J'IU,,lLUfltl0 aou U01f1V1fflUfI'IIJ Ifl.:afl.:a 6t1L'LI'f1 . 

, ~, ~ It- ~ - ~.I!it ..a , ~ .16un flU (Albert Einstein) ~flf1"U~fl'flWfI"'rtfl'''UL1JUflUU'Ofl11''1V1I1t1ffl,nl1Jl,aUlJtI.:a 

!it.... .... ..a _ .I ....1_ , .... ..a '.1 .1-- ~ 
L1JU'VtlH.:alU ua::'Vta.:a.:alU (E) Yl1Ofl"U1JlJ'1J1WLfll0'LI (M) fI..,lV lJtlom'lJ0n1V1fJW,.1V
 

II ..t .... -~ .... .I E m 2 !it..a .... ~, -

fl111J11'1Uff.:a(c) VO"la.:a 2 f1111~fl'flWflfflrtfl"HU = c &1JUflfI'Jl'L10Uun111UU.:aLflUfll.:a 

~1Vfl111J&~11Jl0'1 (3xl 0 
8 

L1JfI,,j61Ul'ri) ua::Lrl6~.:avonln.:art6.:aU«1'Vta.:a.:alu~',f6601Jl'iJltJ 

\I6.:afl111J!6uun::un.:a,fu'.:aii,];1Jl1U:1J't11ff1nUl0m'JtJomVl~1&flaufn2 ,]'J::Lflfl ft6 u'LI'LIYt'lfiu 

(Fission) un::Yt1'iu (Fusion) 'Vtn.:a.:alU~1Lflavfih'iu ;16 ontJgmvl"6.:J6::f161JL'LI1 2 6::f161J 

n1JL~1~1VnU (Fuse) Lr!U6::f1tl1J't1UO~U1Jl'11,j Yf!61J..f.:atJa6V'Vta.:l.:llU6601Jl~1V L';U 6::f161J 

"6.:a'61GJf1fltJ" 6.:1 'U1f\'J&tU 2 ,,~.d16 fi1Lfl6fL;v1Jua::fl;Lfl;V1J'J11J,j'1nuLr!u6::f161J'Il6.:aILav1J 

un::tJft6V~1f1'6U6~01Jlab.:at::Yh',f1J1t1thul1d.:a111u'tJoalVLrtU'Vta.:a.:alu~tJa6V6601Jl 
.I - ~.... ,...~... .....~..a ... , , 1 .I 

L"6LYfft.:a'll6.:an1'lfU &"U f\1Lfl6'J&'JV1J ffl1Jl'Jartofltl0...,U11'Ufllf1l1U1Jl01Jlll U anL'J1UL6.:1Ua:: 
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I... .d ~ .1' , I 11,]/ I ... _ ~ ... ...: 
2.1.2.2	 UtllH'YUtHl\J'n1...un1 1J\1tl1U\J tlUO 'Yttl.:l.:ll\Jun>101'Y1~V 'Yttl.:l>11\Jtl1J 'Yttl.:l.:ll\J\Jl 

..... ... .. ... :.1 a:'" ~ 12­
'Ytn.:l.:ll\J"11J1t1 'Yttl.:l>11\Jfln\J 'Yttl.:l>11\J\Jl,,\Jl,l1t1.:1 'Yttl>1>11\Jfl111Jl0\J "wnw 

1) 'Yta>1.:11\JUn >101-n~6Li'J\J 111u1J1J"t1.:1'Yt"".:I.:Il\J~ '~Ul1Jl 1f1\J;1~11,:,h1\J1Jl\J1\J uil1 

,Y\J 1 fUn.:lUMI1\J01'~10~1 onYll0lt11,mf.:l ufi1\JOAfl'li'l{ii01n;II\J1UtI:1111Jl1f1Jl0 

L,h~fl1' '\Jm::..t.:l,oR10q~01,atJ'lU\J1\Ju 'Yt.ff. 2516 ~oli1J11'::1'nff«Ha~J'lU\J'~'11J~1n\J 
.I : ... al 1-~-1 I.:. ... ,_1'" ... _I .. .I 1~ 1~
,,\Jnfl1\Jl1J\J III 111J':L'nff~H'1l'1JtI\J 'U'YtIl'Ul'Yttl>1>11'U11JU1J1J0\J,,\J1Jl ...U'n\J UtI::01' ... 

... - ~l d ... 15It".d I JIM .d...... l' JI
'Yta>1.:11\JLLtN01'Y1~V flV~HO'fl11L'U\JtI\J'YI1.:1t1\J.:I'n'::'J11VUn1JtlItilLOV101J'Yttl>1.:11\J"O.:l 1'10 9'1 

II 

01,'f'Yta.:l.:ll\JutY.:Itll-n~6ij~oA".:Ii1 

-1.1 tYl1J1UIUl1Jl1n~"aOfl'11 

1.2 'liYll1If'Ofl1Jtltl11::UOa>1U1Rt\'t11J1\J,::,...h>101nla~UtI:01' 1f 

1.3 'lioo1,flofl6\J~nvfio1J'4ti6utI::'YIi''Yt6u\J 

1.4 ';1VtY.:I1\J'Ytn>1>11\Jt1\J'1~flla>1'::tl1Jfl'1I 

1.5 ;l\J'Vl\J01'Ha~ua::on1f'::Q0011Yta>1.:11\Jt1\J'1/i'1'Ili'1Jmn;lI\Jl'Y11.:1L'nfll\J111V 
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A ,,,... .. ... "" ... ., ..I4 1 ~... "A I .tt .,.. • .,
a

l'nf} 'ftlflflfl1111U:fl1n Ua:lllfl'Sf}~1lf}Na~Yn'~~lU'YllllJ1::n'Yl1ftn'W~f}1.1 1J1I''UU1Jn1'SU1'na~~lU 

... ~al ... 'A.I~ .d.. I 'A.I.'-I" ......
UU~61'Vl~V IlJNl'I~n'S::UU 1111l'VU'SVfl11 nTtl'Wl'I~~lUUU~61'Yl~V (Solar Cell) 

.. .. 1 I 1t .d ....J1 1-'J!" , II ... I
2) 'Vil'l~~lUl'Ill llUl1'ft~ 'HqJ1Jl111nfl1111":lf}'U'YlUN91flfl1~f}1n~V"l'In l1flU61n11'1 1l1'Yl1 

.. ".2 1-'J! l!.d ,.I .d .. I ~ .d 1 ~c$ I
1'YlVllflUll1 l161fl1'f'1f}Unl'U1fl111'1f}VtUU Ul'I::61n1fYmU'Yl'HUflfl111'1f}Vl'IJ1111U'YlU'Yl1lJ1U 61n1ft fl'n 

... .. l! I 1~"':1 .d., I .,.1 .d 
'U'Sl1WUuvq~HI::1f}Un1161n11'1 fl'n'U'S11WtU1 l'Ifl61n1I'1'Yll'lJ1~1n1n::1'If}·V~1"U tUW::'Ylf}1fl11'1 

., I ... ~ .d "t~,~., J! "}!WI ..... 
'HUnfl11"'::lfll'lf}Ul'IJ1111U'VlU'Yl1l1j~W4'Un 'JJ'Vi1'l'H1Ul'Ill1l1'ft1'l1VI'1~1''S\lU'C111'lfU 'JJ IUn1'SlflUl'Sf} 

'f1Un1'S'ft'lUti'~iu1.nr11~f}n1'Slfl\l~'S lfl\J~\J ~h\Jfl1'S''''Wa~~1\Jl'Illl~f}n1'SNa~n'S::uu''VHh 
: .:. .:..1... .r ..,~., " ".tt..l." I I 

\J\J 1'Vi~"'::1'SlltU\Jlllf}I'1~1'S'S\l\Jlf}~Ul'I::lln1'S 'JJn\J\Jf}V1l1fll'n"::UlJqJ'ftllflV1n'Ufl1111 llU\J\Jf}\J 

"d ,~ .. ..., .. , ~ a 1 1 I .. I.. A .,A 

tUf}~fl'S::UUl'Ill f}VH 'Sn~11J n1'S 'JJ'W1'I~~1\J91fll'l1JflV~\J'U111lJ\JlJ'S:: VlJ1\J u'S::HVflUl'I::lJl'If}'UlV 

I 1~" , AI ..... ' AI "}fA I ,., .d.. I ~ 1
fl11n1'S 'JJ'Vi1'l~~1\J \JllJU'U'Uf}\J8"jf}nH1'I1VlJ'S::lfl'Ylll~1J'S::1l1a111 'W1'I~~1\J"'1nl'lll'Ylllf}~'Yl1 l'In9:: 

U1111'Smh 't1Na~n'::UU'~"1'A'1J1nfl'h1J;1l1wn1::uu'~"h~'''f}d'\JU9,,j\Ja~13 lon1 11 'A'ii 

.. 1 1 .., J! .r, ..
fl1'S'ViWl\J11'Ylfl U av U"1UUf}V1~1'ViV~'nf} 

3) 'Via~~1uJl iiU11H,!''ftqj1l11l1nfl1111'f}U~UN'''1nfl1~f}1~~6'H'ti''UJ1'UU11'1n't'l1'tflOfl 

" .I ".." .d
, f},] 1'S::111 VtU U, t11rlU ~f}UlllOJJUa::flnl'l~1J 1Lflu,]1~ UUl'I::H1nti'mn'U'~lflU1111a~'th'UtJ 'Ylq~'UU 

"" ..,l!......d .. 1t.l.. ~., ~.. : ., A: ~ 
fJLtU1 'H'Sf}\lmn'U <.IHa~ltUf}U'Yl1l1j\lVU":I1~"U1J1 n",::na1VllJU'Vi1'l~~1UflnVtUf}~\J1 'Vi1'l·H1U-u11lJU 

'Via~~1U~1l1j\l6fimi1111 ' ''t1'S::1Vllfuti'UH1'I1VfYfl1'S'S\lul(1 Hft'nfl1'S ''''na~~1uJ1 tif} n1'S't'I1'H' 

J1'Hl'Il'I~"'1n~q~1'I~1l1~~~1 "~lrlUn1nh'H''Via~~1u"n61tlaVUlflu'Wa~~1U9au "~'Wa~~1U;J' 
U11111tl\h't1'''~Ulfl~f}~fhliifl'~-N1 1~f}Na~n'S::uu'~Yl1'1I n'S::'U1Un1'SNafl n'S::uu'~-N1+Y1V 

" , 
f}llUl'I::lftV,h''''1V'U'naH1U,]1 U'U11tif}' tflOflNan'S::'Yl'U~f}a~U1flif fl1'Sl'I~'luU'f}vn'h 

...... ... 'A.I.'-I J! ..... J.. ~ .d ... ." , ,
n1::'U1Ufl1'SNl'IflU'U'Uf}U8"j1l1n fl1'SNl'Ifln'S::UU n1l1"1V111U"'~llJU'YlUVllnUf}VHU'Vi'SH1'I1V Ufl 

'U;11a1~"'::U'1~1~f}\Jl~f}Na~fl'S::UU'~"'1'Wa~~1uJl'li,fu "'::~f}~ijUtn'WSJi;,J'S::1'Yl1'1~116tj1U1V 
• ..... .d ., d :'J! 1t,..: J! _J/'" J!.,
flf} ll'U'S11a1'Yl",::nmnUU1 'fI1l1n U1111'S(lU":IHfl1111~1~'S::flU"f}~U1"lUHu11tUf}UUl'I::911UHM 

L~f}U '1I1J1n Ul'I:: ,,j'nl'l1l1n1111lf\J LO\J't1 ftl'fti''UtI'S::l'YlI'1' 'YlV'"n'S::UU'~-N1111n'na~~1uJlf}d 
a 1 AI .. d .. 'a.l..M .d,~ ,: ,... .. .. .,., , ...
 
lJ1::1J1tu 27 l1J6'S10JfU~ tUf}~n'S::UU 11111'Yl 'JJf}g'Yl~HllfllIlfU ltUf}UfJ'U1'I1~U "'~H1fltUf}UUflU ltUf}U
 

fJij'nl'l i~,.,.ifl~ln 1~6Ua;o;f i~H1flfJ~1~~t1' 
., ..... : ~ .. 11'.. ... 

4) 'na~~1Ufll'lU llU1111 '11J 11I1nUl'U \J N111H 1U'l'Yl1 \In'Vifl'fl1V'Vi 1'I~~1U a 11llULnflfl1'S 
A , ~ ...., : !II., ..., ,.,.d!ll .. ~. 

lflaf}\J H11lJUfll'lU'n1'l~~1Ufl'S::UUU11lJUan\ltu::lflV1n'Ul'IllU~n~1~nU~'S~'Yl1l::lUUf}1fl1l'1mlJ1..I 

J1'UllH1U'l'Yl'S U'YlU'na~~1Ufl111J ~f}U'UllH1U'l'Yl 'S lOfl "nn'U;1101fbJ1tUf}~1J 'H1U'l'Yl'S~ 'IIi''U 

1t ..... .dA~ .d~" ~.4 l! ':.-J.d.. 'al .d.: ..
fl111J":I6U"'1nfl1~61'Yl"V('YllJ1111tuVn'Un11f}~fYl1CJtl'll"lJVfI')CJt~1I::1f}Un11U1n1U'Yll'lnl'l~lJ ('Yl"Ulan 

al "'1 .. "'AI .. I ... , .r .. 'J!'lJ1::111tu 1 n 1'I111~1 llfJWHSJ1JlJ1::111W 4 f}~f111CJtl'llCJtVU) tl1111U~nflHtUf}~fJa1HfJllllJ1U1..I (If) "11 

~ I.. ... ~ '" ", 1 _I'" ... " ..
llJUUHl'I~'Wl'I~~lUlJ1UflHU~llJ1Un'Ufll'lU 'U'Yl::laua::llH1u'l'Yl1 flVlJfl~lflflnnall U~ 'U'U1~fl'SW 

... "', , A I'" 1 I ,..., ... .. .d...,

lflfl'i)lnfl111flaf}'U H1"f}~UN'UllJnf}fl nn 1'lf'U UN'Ufl'U H1ua::f}'U'1111j\lV'WV1V111'Yl1l::"~'W1'I~~1'U
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~1flfl~U1Il'f ltJU'lJ'lJua:l'Vlfllu1~iif\nl1111alfvn;':a,:nU"tl~flSUl';U nmi1''ri''hrui-ll,nU~1fl 
... , J ....... ~ .. J!~ ..... .l ..
 J.l ,si ... 

fl~U"tl-ll m'l1tl1 'l1-1111amnU:I1JUnmUnl1-11V~91~flUWU'Vl:la 'lJ1I1al-w191U ua:: 'l"\'fa-ll-lllU~1fl 

flSU 'tJnfH'Wa-ll-lllU 'Ufl1tlafld'li4tlUl'tJ't1llU''lJi~lfl!tl-ll''11iifl''ri~1 thUl'VlfllulaolL'lJ 'lJ 

... I ~. J J 01 "'•.1 J I ....1 .. ~ tluG') l'l1U l1J~"m-ll'l1tlalfltl1 U'W1~&tl'lfm1mn &~fl~ 111tltl1 ua:'rJUfl1111f1Ulu1-11U't11U'l1-11mU 

1 1 ....... ~ • ~ ...... ~ 0 '.1I ...1YI fl U a v1Ia n\l tU :&1JU U'W't11tl'rJU U111'WVltll11~~ 'l1'lJ'WftH lU"tl-llfl au111n::n1lU111U1 u 

......... ..t .. , ••ut .. I ..

"tJlflatlUlfl1tl-ll,,11UfI 11111tln9ltl't1U-II 
",l II ",l II ..t ,l .. 

S) Vta-ll-lllUU1"UUla-ll 'Wa-ll-lllUU1"UUla-llYllnfl"U'U1I't11nllYl1'~i~uvntltlml1ml't1a-ll 

'Wa -11-11 lU1I't11nllYl1tuG') ~, A'orh1, ~fHfTu &dtlnlnU't1 a-ll'Wa-ll -II1U'U11't11nllYl1dilnl1't1'J1In1n 

~ ... J I .. J ~ I.....t.. ... J!It ... .. 
U1-11~-II~f1"tl-llfl1-11'UYl1111fln11f11-11tllY191tl&la::lllUU't1a-ll'Wa-ll-lllU'Vl&n~'1MI1-11'UYl111JU't1amla::1I 

.... ~ 1· ,J .1 J.~,l.~,,1.. ,l ... .. "'1 ... Jl I
tlYl'D'Waa-ll tlm11U unn00110h~1''U-wla-ll~&nfl''1..l11ltlf11-11m'Vl9lV anua::f11-11'UYl1 f"~1Iltlg 

...... ~ ... J" I ~ I t ~.~ ".. J1UUU11~tJ1nU U1 -llfI-IItlfl"tl-ll~1-11 ,UYl1ou-lltlg'n111amn1l1fln11UU,::f1-11'l1U191111'lJ111all"91UUtl 

, ,l... 1·,,1.1 l'~ ... Jt .. Jol .1 ,sI:
\t9l1 U1I't11nllYlH1-11"U ua::&1ItlO11 fl,",UlIl 11f11-11'UYlnl-ll'l1nn'lJ~1-11tllY191tln'::1I1't1Ul 

J,J ,l II ,,1fj
'lJ;110l16uUutl~911Uafla-ll 1-11,,011"Ua-ll"tl-llUl'U1I't11nllYl1\Jn,::ntlflfliitlu::tl::l1alO111fl~1 

"tl-ll~1-11iuYI!1tl'lJ1amnQm-ll ~-II'::d'-IIln91 'A'11Jn::4u~-II&dtl 'nii1ufH4uua::fHu11191111.1......... I I..tJ ... ...
I: ,..t,l I .. 
u tlYlU'UY11fl91 fl1111119ln9l1-11"tl-llU lY1::1a1::'t111-11'l11-11Y1"U ~-IIUa::'l11-11'Vl"1 f1-11na 1111'Wa-ll-lllU 'n'::n1l 

tldatl,~111~u'Wa-ll-lllUfln61iu't1 rl-ll~nl1111 a1111111ftJ1::1tl'lfu"'~fl-11~U 

6) 'Wa-ll-lllU~1111a fl'lf,r-ll't1altllu1am11ritllnfl4u1Il'~ii1UU"mfltl'Vta-ll-lllU'1fl~1-11 
tllil9l6 fl'l1V11't1,'l1~1 tJa tlu'WaH1UUn-lltllii9l6uii1&~'lJn::n1l'~1i4tlfl11~11 -II :jf'Wua:a~ U 

t11utJ1::ntl'lJdlfl~~ritl ',flnflO1ll';~I~'lJ 1919l111t11U"1-11G')"tl-llfl'lf l';U nn t;,~U l'lJ f1tln '21ua:: 

..s ... ... 01 ... .. J,J... ... I . ~ J 1
Na "'lJ1U011'1 lfl~Y1lfl'lJ n::n1l'Wft-ll-lllUUn -IItllY191tlU 11tlnnU11 n1::'lJ1U011 tI-IIlfl11::'t1Un -II ~tl 

tllfltln11 flatll.,fta.;' (Chlorophyll) 'lJUfl'lfal;jtl1~Vlui1lni1tlUli'Ju11-II-II1U19f1 tlflf},OU 
II 

m!utlU'f1tltln''l1.;' (C02) '1fltllmffUft::'1nUl (~O) '1n;}u1InhtJ6n;tllfiuuii1Na9lli'Ju 

n11tJ1::ntl1.JflQ1I't1d-ll4U1Il l';U J'1ma U~-II ua::&'l1aQlan ~-IIL1tln1111G')11fl1ntJ'8l~"'1 
... .. J,,1 ~ J,.I ..... 

(Carbohydrate) 'Wft-ll-lllUUn-lltll'Vl9ltlU'::Qfln::n1l UluU'lJ'lJ"tl-ll'WU'Dlfl1l (Chemical Bonds) tl9I1 
II II 

-n-ll't1ft ltlil-n~nufl'l1ua:: fiu d'911 1I\{\l6fiufl'lfua::d'911 011nutiUli'JU 'VltlflG') (,41-111~tll't1 11) "tl-ll 

.::3 ........ .2' sI... I ... ~. '.I..J~ J .::3 .............. '1 .1
n-ll1l'lf191 111 't111011mtlYltlfl'Wft-ll-lll~lfl1J'1n'W'lf u ,rn 911Utl::-n-ll1l'lf191tlUG') 'l1-11m,nftl1 ~tlnlu
 

titl O1~VlH1U"tl-lla-llil;1"lf1tlTfUJ1Uii1Utll;yV'Wa-ll-lllU'1flfl1-11mil,,6ua::01~";~I~'lJ
1""tl-ll
 

.::3 ......... 01 !It ' ''' ..t'l!'" ... J.. I... ... ... 01. ... ..t

-n-ll1l'lf1"n'o/l1JUU't1a-ll'WtI-II-II1U'Vl ""'lJ'1n~1-11tllY1"tltlm'lfUflU 'WtI-II-II1U'l11111ftnfltl 'WM-II1UYI 

n::'n'1Itld,ua-llil;1,,~nl1Jl1aUl111lfVll-111U'« l';U ~u'21 ~-II'21 't1,;tllff\l1nfJ'ln011 &n\l9l~'t1;tl 
I ••1 ~,,1 ... , J1 .1. , J1 ~ J ~ ... 

~"nl't1fl1111 l'lfU Una'lJ 111-11 'l11UutltJ "ltltltllff\l 11 lutltln 11 \la-n"1 111Ja-:a"tl-lll't1fttl't1~tl"tl:: 

'1nfl i'11;tl~1I\{\16 'A'lf'Wa-II-II1U '1n~111 1ft1Il&i'JU&1t1lUlUuii1'Uit-llil, ,-UU v-IIil011Jl1J1l;; 
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tJ,z ltl'lf,r1'Unf'l'th'U~'1i,JotlltWlfltl1fl'VnZtJ'Zl'n"~t;,ft~li\lll'UlI'111J'lf'U1.Jl1~6~ijfl1".n~VI'U'tf;V 

(h'U1'UfI1nt~'tflm'tfl' 

7) 'Wa~~1'Ufl111Jfo'U1~Yifl'Vttntl1'U1,mn~lan~fo'U'Z~~1tlU1Jn1J16'U1~'UU'tfri~'Vta~\ll'U 

f1111JfO'U6'U1J'tflf11fttl'U'tfit~ Nft"0~fl111Jf O'U6'UiIu't1f1\100n1Jl1'U1tJu1.J1.J"V~fJ1"1, vt"11J1.J1l1W 

'OtlUOn"O~ltJ avn1ftm" 1.J111W11'U fo'U iI1~'UU'tfrl\l'Wa~~1'UtJ,:afl'n'tf;t\l~'t111Jl'mh1Jl1f 

tJ,z ltllJ1'U1~ UftZ«1ijJ'1~il1J"11J'otluftn'tf;ol'Wl'U"O~11'U.1flN11ftflft~'tJ''tfftNl'U1.J11101iI 'z 

" ~ " ~"'t'h1IfUlfo'U,,'U UftZU1fo'U 1.J1\1 'th'U ~,~u'n' flI'l11J' otluftn" O~11'U~fI"'U1JUJ'1ntl1ft'U\11't1fO'U 

1JlfWv1"f'flm, 1ftJ,~ ltl",rlfltlftH '1fltJ"fltlm,ot1I"1J"1"rl'1Jl'Ul'UU«1 1llJ1'U m'~1J''; 
" .r" "'" " m'ft1nOl'tfl'flH'l m'011.JUlfo'U 1ft'U~'U 'Uofl'1n'Ud'1tJ11J101Ulfo'U.r~mh1'nOg1~YiflftQii 

tJ11J10l1Jlfl'W0~'t111Jl,ml11J1Nal'l'vHh '~«1tl 9i~~tJ"fltlUtT1 1'U'tfftltl'l tJ,tll1ftlfltl1fl ft 1:: 

.1 ""',.... ""'... , ..1 t .... ..'I ='lJ ..... liJ".. ""' lJ'Zll1ft"Y1Vg1.J'110ll11JfJ1"1 n 1"'U ff'tf'JOl1J,m tlJ ..'U ua::nalJ . 'Uff 

,.. , .... "'" .. 1~-1 1 ".., 11: 11 '-l! ... l! ~ 
U'tfa \lfta~~l'UUfta ::1J1'U fI'n 't111Jl'Cl'Ul1J1 'DlJ' z tl,,'U f'l~na l11Jl Un 1'U 'U n1'UUI'l1J'\IOfl '\I01n tl 

Ul'lnfll~fl'U'tJ il"tldlfTqr~Ul1Jl11fl1'1::,r11Atl1.J1;ltl1.J1i4om,'~,f1'tf1Jl::ff1Jiiod 3 ~1'U flO 

...... 1 1 ... ""'.1 ,.. 1~·1 1 "'l!: _"'" ....1. ll1f1'UfI'tf'61l1fl 'U atl l1'~UlJa\lU'tfa\l'VtaHl'U1Jl 'DlJ'~ tl'lf'U tl'U'U1Jn'lf'Uf'l 

tJ'izn01.J~1OfltJnnli·0::', ufia::"Uflii.fIoftua::.ft'olittlOVH" (lllJ1'U tJ'::ft'nifll'W 01'lm,1f\l1'U 

'i ::tl::11al1'Um,~fli~ un::rlO't1fl~) '::~O\li1fl'1::,.;'1i401tAtl1.J1;ltl1.J'ilufl111J1'tf1Jl::'t11J1Jln,J0 tl 

- 1 :.r .. 1 1 _"'" "'" l! .. .1'" 11 ,""',l'Vttl\l f'l 'n\l'U On'11JCl\ll'nfl 'U atl'nlfltl1'\10~n1.Jm,afl1Jafll1ZlJ'Zn01.JOntl1tlUft::U'U'U0'Ul1't1f'l11 

, .. "'" .. : l! .... 1.... .. ~ "'" ... 1 ....
U'tf ft~'Vt a Hl'U 'n '::lft on'U 'U '::'10~ 1JlJ '1J101 'tf, Onntlfll'W1Jlnft tI'n '::1Jfl111J 1'tf1J1Z't11J 'U 1'If ~ 

1f1nIJn,tin~1tl 
. " 

" ~ ~.... ,,"'" .. ~ ""',. I .. '.I " 2. l"'1I!ftlffl'l' 1lJ'Um'nn1l111fl'1Z'tf'nfl1'01.Jfl~1JCl~'1'U'YJ'U'na~lJfl,\lU,n (1"'U ~lJn,w
 

fI1'"f'li~ ua::rlO't1fl~ 1rt'U~'U) fil1401'Vta~ ';1fll1U'UfI1' fhul1~;n"1 flOfllrl'tl uazm'lfll'i1f~1'U
 
...~ , 1 1 ... 1~'" ,.... ... x' ~ ... 1 ..l'WfJllJ' tl1.J111l1fl U fttl"o~m, 'DU'tfa~'Vta~~1'UUfta::"'Ufl1Jfl1nhl1Jfll1J n'UVtllVitl-ll fl 'tf,oon 

m;,,.il'lfuf'l1fl~nn'ilfl'U
 

.:I .:; 11 .. ~ , 1 1 ... 1~'" '.... ...
3.'1 \I fl1J Ua::<'1-ll U1f'ln01J 1ftOnn1l1111l1fl 'U atl"O~fll' 'DU'tf a-ll'Wa-ll~1'U Uftaz'lfU fl1J 

Nftn,z'n1.J,jon-Ilfl1JUa::a-llU1f1f(01J1'U'ZA1.J1f'l uaz,z~1.J ''tf'Ua-ll'::m 1Jl::ff1JUaZtlO1J;1.J'~1J'411V 

1rl'U~1 ftJ,z ltl",r, lflVi-n'-Il-lllU 1rtU ~1.J11flflVia-ll~1'U (~'Ul'tftl) 1J'411V~~O-lll~u«laOnUft::Nft ~ 
" 

ftl1J1Jl '1iin::1~ 'U1.J1fl'tf;tlft1.J~n ~0'U na1.J1Jlf1'::l11.JflO1J'411vtiflllIJ1'Ufl'U (tJftltl1t1 tl) ,,~u'U il,'tl 

:.r... .. ,..l , '_1 '" 1 ' ~.... 1 ,"'" .'n-llffl1J'U1Jfl111JdlflllJ 1JO~'tftlo'U lJn11n'U1fttl f1[11fl'Wl::00l-1l0~n'fl"1J"'Ul" 'tfllJ'nfll'ft-ll't'J'U'fJ-Il 

, .... , •.ut ~ ~... ~.. "'1-~ ~ !1 ..: .., 11
1'lf'U m'N'afl nnl O-ll'l0~1Jfl1'"fl1l111fl1'1::'tf11,01.JflO1.J1Jln,,'U 'Uon'1fllJ"tlVl-llffl1Jf'l-llflal1Un1 

01,iifl1,Yi'1'OIla~il"tl~1'Ufl111J,tUfl-ll"tI-IltJ'::1'n"tJ,::n01.Jtifl~1tlfl1,tlO1J;1.J"O~ft~fl1JUa:: 
,.:; 11 .., ~ !1 .. ""'... ..!l .!' .. ~ ~...:; "'" "" Na fl1' ::'n1.Jft0<'1 ~u1"n01J 'U1.J1111l'UlJ" tl'n1Jfl111J<'11'Iqrua::CU1.JIIJJO'U1Jln"'U1'Otl'l<'1 -Il 'n1J'411 tlft V \I 
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'" .. I ...., , I lJ!.' 1" I '" ,.. , 11"
t1tJU'1.Jfl111H1HtJtlH111HfltJ U1".:: "DlJ':: t1"'.Hl1nU'Hn~ffnHl\.1&:: 'flfl1U t16Ull::'ntJ~u 

Nnn'::111.J,j6a~U1fl«f)U',juln~,rtJtIun::fj111tll 'U lnvtJ::',111~ (~~'HUlt1a~I(\.I't1\.1) ~1l::';1t1h\' 

n ~ Nn n,:: l11.J 6\.1 d'un:: Nn n,:: 11'lJ1 ::"'1.J'11 \.I g~ 1;1 'U ~ t1tJU;'U' i uty'H 1"f)~ a ~ u 1~ «tlU fj,f~ 
Nafl1::fl1.J':: t1::~\.1 un::,:: t1::tJ11 (uty.."mi'm)\.I'~ f) tJn, OJJ9l'1I1m4tJ1ffit~~tJff.n1;1\.1 ~fllflfl:: L\.rh 

11:: Lnfluty,"1'::t1:: t111,t\') 

o u u 
2.1.3 fl'1111CflflqJ'lJe.:lyta.:l.:ll" 

1UtI ~h::1iIJ\.Il\.1\.1-n' [11] nrll1'il ffaHl'U\.ItJn'1nll:a~\.Ii111't1dlflty'\.I01'~1Hf)V"tJ~'::1.J1.J 

ii11PfU;'fI,,-K1 ffa~~1\.1'\.I1t1,jl~'lij'~U1.J·h1;1\.1t1nlt1"U',jtJfl11U11l;CY"'11'H,rl"n::fl11uNlqn 

'UtJ~n~tlU'\.I~tlUll',j\.l ~~fftnhu'Unu,::ltl,,'U1t\'fl~d' 

II 

2.1.3.1	 O1'Nitfl Nt'lNitflnnl1~t\'1\.1&n1ffl,n"U"t'l::~flffl'Hn"U 1I::~6~tJlfttlffn~~1\.11~\.Ii1"t1'\.I 
.. .d~ '" '" _~'11 I .1 '" I .... lei., '" 

O1'Nt'lfll1'nlflty fHlI::111'U "11 O11lffl::uun \.I1.JU,.011lfl'OU~\.Im''H11\.11Ut'l~ O1'lJl1~,n'I!Jl 

O1'L~1.J1~t11 f1t'ltlflll\.1011lflgtJ\.I~1t1NitflNt'l«1ul(f)~'''1fl!tJ~im,f~iu~nhh\'01'Haflfh't\' 
c:I .t "11,1'	 : .. ..l 11.4",

n~"1ut'l::1ffUNt'l Nt'lfl '"Uln'U\.I U1\.1'\.Il11~ ~flffl'" n"u\.I \.I 01' Nn"l1'th~1\.1"1t1'tl'tJ~110'
 
.4 II II
 

lI::l(tJ~tJ1"t1ffn~~1\.11;1\.1ulI'fnh, 1\'1tl'f)~'nnh~1\.1 , t\',;~a\.l
 

2.1.3.2 O1'ffl111,~tlllltl 01'Nit"',Hhut'l::01,tlntll'\.IulI,1i\.l lI::ltJ~'''ffn~~1\.1'\.11t1"1.J1.J 
II	 II 

,jl~'l 1';\.1 O1'Na,.'-n;h'\.Ii111,,j\.l'''ffa~~1\.1111mh,,j\.ln'1OJJlI"U"1ji dl\.1l1\.1an '\.1A' ffa~131111n 

1~tJ\.I,jl ~'l ua::ff n ~~ lU'\.11 'lhl1.J1.JG\.I '1 , -n"h~~ ',Jil'~ 'U a~dlflcydl'H;1.J;,,.'\.1;]11,U\.Ifh'If 
.111\.11;tJ\.I a\.l\.l'H\.Il11~ ,t\';1.Juu~rr·h~ \.I6n1l1nd' O1'Na,.,j'1'lh::tll~~tJ~'f1fl!tJ~'n,un::',"~1'\.I 

..	 '" ...~ .. "" .11.1 .d.!'f. 11:
O1'Nt'l,. fft'l~~1\.1l1~1lJ't11.JlUUtJU'H1 1I1\l6~mHI'1111'f\\lJ Ilfl'U6~1,J'::'l1fml19U\.I1U"C11'n~'Ht'l1t1 

'"	 : : ..I", ... 
2.1.3.4 O1,'U\.I<£hut'l::murtJU1' m''U\.IU~l1~l11~1.Jn l11~\.I1Ut'l::l1HtJ101ft'l1~~\.I1Ull1\.1anln 

1\.1Q UlI't\"hlil'1\'01''U\.Iti~ 1tlStJ\.I~1t1U::fl1m1f1'~11;1'U6\.1UlnU1\.1 O1,StJtl'1'~tlUll,u'U~,;1\.1 
'" I .. d"'!'It ~ "" .!'f. '" .. ..l ..'::1.J1.J01,tr6ffl'Nl\.1f1111l1t1Un\.l1.J1U\.lfl11U'nlflty \.I01'11~\.Il~t'l~~1\.1t1n\11\.1'H\.I~ 
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2.1.3.5 m1LLTi'nO 11,J'nl~m1U'Vt'nO 1,J!)n1l1nll::1.h::ff1Jfl11Uthl~1l lUnl1~1,Jfl~11iV llulhl..¥tnfl 

1101l1,Jlm11um""11l11a::;nWl1,f11u"'11,JflH'111«1 m11&nGJt,,6~1f;nWlflU,-r;1J1lrt1,J11alU1U 
:l! : "!It 1.Jl... 1 ~.. ... ... -l ... 1 .. ~..M'" IUn11,JU muunl1 'JJTia~~lU Um1UTi'nV!)nanwtu::'HU~"g11,J1J1l,UUm"nWl 1f'1lJ::1H'n11vn11 

m11l1VUf1~ ~lrt'UTfa~~lU1Wn1,J 

2.1.3.6 aU~l U&n1l1nll::1fTia~~lUl~fJ,j1tlV'lnj'1u9flu"H4'j~~~'A'mh1lJ1U«1 nl1ihL'Hri~ 

'Vta~~lulultlllUU"H'1 L';U (hU~U R1GJtll11lJ'lSlii Jl2,j'U~'lJ ~1l::1rtuau"'1~thflty~~lnv'S( 
1J/ ....1 It • !II ... 
'Hn'lJ1J1::L'nr1~Na"llJU!)V1UI 

2.1.3.7 mnl't111 Tfa~~lu'A'QmhlJl1f1J1::ltl'lSU"'U'nl~'n't111lrtuL1alU1UU«1tl1::L'n,,~jjthU11l 
• ... • "'!II.\ ~~ :l! _tl 1 ... ...

'nl~m1'n't111 L'lSU tl''t11J&llJ1m GJt~LlJU1J1::1'n"'nJJfl11Unl1't1Yl Um1TiOllU1Tia~~lU LTf11::tl1111 

~'n 11l,jn1tu~1 f1umn'hu~fl11lJ «1uiiifuJ1Ufl11lJfua::mnhTia~~11,J' tI~,.u,ja~ 1f-i~iu 

J u 
2.1.4 rral'Uftl1WftCl.:t.:tna 

2.1.4.1 lflHUrl~n111fTia~~lU lan m11fTia~~lUlam~lJ1l1nm11fTia~~lU1l1n;1~mtt'\ltH 

lJ\jllO 1l1mLH~lU~"{ Ua::fi!)lJl~L~lJiin111fTia~~lU1l1n'~ lfltllfh"lrt1,J14!)LTfa~ Tfa~~lU1l1n 
U'Hrl~.,f~ullJ;j'QmhlJl1flfluL1alU1Un'h 5 UUUilllUl~!),jT::lJltlUn!)tJr&ttil~N1UlJl1~'9f 
L,j~VUlJ 11fa lU ~UlrtUu't1 rl~Tia~~lU U"Ull ,U-um1If'na~~lu,j,::LIl'nd"s(a flfl11UU6lJa~',j 

" ... " 
lJln LTi11::'A'iim1Na,.,h2,j'ulla::R1GJSG]t~ 11ffl11lJu::fl1n1Unl11flJlnn'h Ufifll,dl,h2,j'uua::R1GJS 

" " ll::LrtUTia~~lU't1ftmJ&~ la",i!)',j't\'~mMv~,j1tlJltu 20 iI 't1ft~1l1mrU tJ;1Jltu,j,2,j'uua::fl'lGJtll:: 

'liTi!)1~n,,&',j 4~1l::~~Ln"ltfUfl11L,j~vuu,ja~'\l!)~1flHUrl~nl1lfwa~~lu'~ U"111~~ 2.1 

• ... 1~84Io1~pfnl,'fftf-N""~ 'MI. ft'N'J 
II1fCl-n1D~"'l~ 

1875 1900 1925 . 19SO 1975 2000 

~'U"ft::al'U'1 60 39 23 21 13 5 

• .. 
38 58 61 44 27 2101'U11'U 

,f" 2 10 25 39ll1'U . 2 40 

'" .. 1 1 2 8 15 15010]111"11"''' 
.... 

1 1 1 2 5 20","ft.:l8~'l 

d 
'YIUl : Haggett. (1983). Geography: 204 
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2.1.4.2 lfl1~ftfHm,'f'Yti~~1Uhnh::1nffhw rl(lU~\h::1nff''n1l'::1~1~~f1m'Si~U11';U'U 

U'1,jU m,'f'Yta~~1u~d1fllV,j'fl~~,u;tm".muua::(hu1it(lm''t~'H1t}1'H1'lflu'Hafl'Yta~~1U~ 
, -'1 A ,_f! ' ,_f! 1!"'''' tJ ....,.... ......,~.. ..l""

'JJL'Yt(l 11 LL ft~ft1HLLa:: 11f111lJH)UU-t11(1~U (Ill '~U\J11'Yta-t~1Utl~lJ V>11Jfl11lJ'11flty~t1m, 

4i11~;;1~ULa::~t)lffn'Jn'L,;u'u;J"uu 

Ld(l~'1fl'Vta~~1u'~1~1lJ1ii\JYI\J1'nLflu;J,itld1ftty'um,fi1'~Y1~LLa::1flu;J,ill'um,i~U1 
... .:!I AI ~.1 ..,: A,.1 at.. ....:!I 

Lf11\1Jfl'LLft::'1~f1lJ,.t1~lJ'::LnfflJ1flll~1JUf1-tUU 1lJ8 f1nL"'11m''Vt~U11ffn'Jfl'Uft::l1UtlJ'lJ(I~ 

A I ~.I.. '_1""" , A I ~ .I... • ~ ..,lJ'::lnffL'Vt11'lJU 'H' (I'lJtl111 lJ"ft1Uft1~'l'lJtI-tlJ'::L'nfflJ1flll~'lJU'~'Vt\J11f111lJ"8~m''VtM~1U'lJtI~ 

tJ'::L'nffLTilJlJ1fl;fU~111~~'::lifu'~'1flm,LTilJtJi111tU01" f'Vta~nu Lflu'th)fh~'litJ,::'HUflLLft:: 

A I ~... , .I.., ......, : • '_f!'" ·~ ~ 'IJ1fllJ' ::''1111Ul1'Vt U'lJW::Y1'Vta~~1UlJ8g(lll1~~1flflLLa::'H1V1fl n~fltl 11 LflfllJam1::LLfll1~lL1"'C1(1lJ 
..,: .... 1 ~... ...1"'''' , ,,,... .. , 
fl~U Um,L'Yt lJ lJ'::n Y11Ul1'VtlLft::fll' lJ'::'H lIfl'Yta~~ 1U,:: 'Jf1Vft fllJt'U111:: LL'ftfltl 'H Lflfl Nafl ~ tl 

Lf1'\IJn''lJtl~tJ'::LYlff~1t1 [12] 

2.2.1 nl1t)~1n~'na~~lu'li~1 
.., " .., ...... ,-'! .x I .., 1...A I ~... A 

m'tl'4'fl\l'Ytft~~1U 'HlJ1VC~ m'NaftlLt'l::m, 'JJ'Ytn~~1U(lV1~lJlJn''1n1Ul1'YtLLft::lJ'::'HlIfI flvm, 

,","u1fl'::\J1um'Nn~lLft::m,'f'Yta~~1u'ultJLL\J\J~1~'l'tfL'HlJ1::ft1J~fttlfl,um',"fIlu1'Vta~~1u 
.I II II 

'1fllL'H ft~' 'Hli1J1'ftJ,::lV'Jfl1'nflLLnu'Ytft~~1UnaULtJa(l~ '1lJli~fll,ofI(1~tium,qlVLitll'VtftH1U
 

LLft::N'ftfl1::n\J~tlftm'VtLL1fli{(llJ'ui1"uuftmum,ai'laf1thft~LtJavuLLtJ'ft~(lfh~'19u!1
iimn11 

Ll1f1lulnv~1~'l L~1lJ1'ftld1~lLTt;'Hn1l1 Lnflm'LL~~eUum'Nn~LLa::m,'fni''YttJ1fl1~1~'1tld1~'li
 

ij'IJtl\JL'lJ~ tluLfluNft't;,'tfLnfl;Jty1f1L~v1ti\Jm,'fni''Ytv1fl11111lJ"," LLa::;JlV'H1;tfl1a~lN;lVtld' U
 

'lJw::d' fltl ;Jty'H1L!tl~'Ytft~~1UtJ'::LtlYl;t'flL«1'HlJfI'tJ L"U J1,j'U thuiiu R1llJ1l111lJ'Jf'" Li1UI:U
 
~ • .1 ~.., .I.. 0..,: .... 1 tJ .I "" A AI
ft~L'H'ft1UL1Jun''VtV1fl1nlJ'1U1U'1flfl n~'1f11fllJlLU1 UlJq~1JUL'tlVC'J LUtln1flt1U1UlJ'::'Jf1fl'
 

~ .I ~ .I !1"''' !II!1 ..l..s"'..l'" AI , , ,
 
LLa::f111lJ"tl~fll'Y11'Yt1J'lJUftn8f1L1a1lJlV'H1'Vta~~1U'~L1JUlJty'H1Y1n1f1lV'11'H'Ul1fllJ'::LYlff 111' 

'::lflutJ'::L'nf1iii~u,u«1 'H;tltJ'::Lnff~fha~i~u, '1lJ~~tJ'::lnf1'nV~1l1'l'Vt'1::ft1lJ"CNnft
 
'Vta~~ 1Uh"\J":l'ri1u~1'Hatl;Ytl~\1'1~lt'fl~HtJ,:: Lnff 9l~;t m;'1'~Lli{11' fll''f'Vtft~~,u,.tl~
 

tJ'::LYlff111 90 1tl8!1~U~ 'fL-Atlm'f1lJU1fllJ m'Nftftfl'::Uft'Tl"', tJ,::tJ1lLa::'f1U'l~ft''Hfl11lJ
 
II 

m1Nft" 9l~,jum,'f'Vtft~"'U'Un'fl111191~mh1tldHiitJ,::aYlitl1'Yt'um,'f'Yta~~1u'Ufll' 

fllJUlf1lJ m'Nftftfl1::Uft'Tl"', tJ,::tJ'LLa::m''l~ft''Hfl111JlL«1'H , f1tJ,::'Jf''JfU iifl1u;111'Ufll1'f 

NaNft~91"flft11tld1n; ~i~ ~'::';111aflm, 'f'Vtft~~,ua~' tJ'~11'fl 
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v,..,a ft'U11'Ul11 [13] 1~lt1'UtlU'U::fl11"f'na~·n'U 1~fl1li-nlalrJt1)J~a1l11lJY1~ 1~'h 1I11lJ"1~h';fl 
~ ~!II'..1 .... '" ,~ .r ""....;,!1 ....
n~U1~ntl)Jl1J'UtY1'UYI)J1fWrJft~'nll'Wtlfl11f1~tlg ua::n1J'Vltlflfl11.,."~"1~ "I~ U1JlI'1JUUn::tl'Ulf1~ 

A~,f'Ufl11"f1ht lrJ",r''U~1'U~HC') 1I::.Ytl~Ufl11Y1::'4aUtllJ UatUl1~;n"'lhfu'laUll'n~Atlg 
~l'ntl~ 1tJ unt«~pl"rJtld;11Jn\.l 'VJnfl \.l.::~tl~Uti1\.l;11J' Ufl11;1J P1~"tl1J9i0fl11; n1!I1'lmfl1ft~O~ 

ii~u 1~l{mJ 1lflltl~ Ofl11' tld01"fI~O~ fI'Ul\.lil 'O,,j\.l untlu .toC')1tJ'\.l1trJt fll1 fl1,'ffta~~l\.l'u 

~1\.l~1~C') 1~rJ1lih"UNnn1tYl1J~tltY1J~all11)J'IS1~'O::;Ttl~tJijtm ~1)J1Jl~1fl1'';O 1tJd' 

" 1. fl11a~fl11'f1~rJfl11a~fl11~q,liffl'\.l'tJn,~un::'tJn.y\.l~O\.l"O~fl11'f'na~~1\.l 

2. fl111Ti1JtJ,:: ftYlifl1ftfl11'f\,ft'll1Jl1a1~tJ;1J1G11Jlnn11l~1J~1rJU;1J1Wfta~~l\.ll'rill~1J 

3. , ,ffl111J;11JilO'Um1tJ1::'t16~fta~~1UUntYl;ftrJ1n1'tJn"ijfl '\.l'tJn1tlmtY 

1I11rJ 1Jq,~1Jn [14] Hlm;'1a~fl11tJ1'::'t16~'na~~1\.l1~11 ;J1Jln1~flllijUfl1H~~ltY;1J'lfUfl11 

tJ1::'t16flfta~,nU'U1::rJtl1nl1Jlnn11 10 iJ~Nl\.l1Jl ;ttl m1'''nntJ,ttJ,nlJ-nui' ufi1li1~'f 

nQ't11Jlflun::lYIfll\.llnv ;~ 1litJ1ln{)Nn"O~m1tJ1::'t16~'na~~1\.l~l~UltJ1I"1Jl'ril~fl11 trll't191~ 
o , "_1 1 1 '.1 ...s" ,'" .1 .......... . J!, ..I,
Yll 't11J1::lYIff flfl 1J1J1::tY1Jfl111Jnll11l \.ll10~m11J1::'t1f1~fta~~1U nLftl1:fl111Jl.,,1 1IY111 fl11' 

tJ1't't16~fta~~1\.lflO m~ 1li'cr 't1;tl'''u~t1orJ1li~1Jl~OrJ ;b~~'O;~ul{1 fta~~lu,fu lItUl1Jl'f'u 

m1fllH;1~ ,,flii~fl111JtY:~1ntY1JlrJ Uftt';1rJNtlUU1~ 't'h',ftYl1Jl1a't'h~1U1~1Jln4\.l fl11 

tJ1':'t16~ flOm1 ,.",ft1tlfla~~l'riln1J't'h,,fl;'1Jln1Jlfl4u Nn~'«t~1li6~u'U lft1l:-;{U1l"1JY1~~ 
.. ~.r ' ...... ...... .. .. .... JI .... 1 " " 'OHUn1T1111 Energy Conservation fltl fl110'4,nWftn'H1U 1Jf~"1JlrJa~ m11'nWl1JO~nU 1J 't1 

fta~~1\.l1Iq,"1rJ't1;O\lq,lafJ1tJ1~rJltJl;,tJ1: 1rJ",r unt,,fum1,ntJU1UC') ,,;Otll'0mil11~11 nn 
.... ........ .. ,.J!.... ' .... 1 ~... .1.... ~ ... .... .r 

tl'4,n..,fta~~lUflO m1Nn~Untfl11 .,ftn~~lUOrJH1J1J1tn'n1lfl1ft Uat1J1t"rJ~ "1fJUU1fl~OU'U 

~.I ~... !II JI .... .... ...... "!II",J!......
fl11lft1J1J1: n'n111I1'n fl11 "Dftn~~1\.l Ul1J\.ll1Jl't11JlrJ't1nn~tl~fl110'41nWftn~~1\.l lJf~l1J'Ul1 tl~"O~ 

fl11,~m1untl'nfll'U 1avl~'U't1an ri1\.lfl11tJ1:"1d'1J-n'Ui'l~U10~ Uft::'O::~~lftl~fl11lfWU'n;fl111Jf 
J!'..1 ,.... ,_J!.... , ..1 .... : .... .. .... ..jI

fl111Jl.,,1 'O'nQn'lO~1Jlnn11fl11"n"1U 11~1J llflUnt~1~ ~~UU m10\j1nllftnH1U 't11tlm1 

tJ1t't16~'na~~1U ;~lflufl11'ffta~~1'U"11Jfl111J~1l~U un::'U"m:l~rJ1n'U~n~m1\lq,larJ ~'li 

.1lrJ'UfiHC') l,.qtl' ,futJ1:ftYli111ft'\.l fl11' f'na~~l\.l\l~4u m1'ffta~~1'UtldHUtJ1:ftYlifl1ft 
o !II..I jI "" .... 11 ,J!.... .. oil ... ..I ..I J!.... .... 

\l~~~'01l1J\.l'n1l::'10~ 1Jm11l~fl1"'11'Ufl11 "Dftn~~~'U '11~'t11JlrJa~ n'On111J'nlflrJ1."o~n1Jfl11'O~m1 

ua::fl11J'l1Jf111,crlfl~o~,n1 'ltJn1w"'~yh un::Urr~tY1H l,.qO',ffh'''1hrJ~1\.lfta~~1\.l1~~1t10rJ 
..I ,.1l.... ""_I ~... ..I 
YI~~ Uatf111 .,ftn~~1U1J1J1tn'n1l1l1ft1JlnYl~~ 
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nl1l-nolnn Ua~tf~LfI';lIfta~~lU[15] '~6itl1tl~'\.J'l6'\.J 1'\.Jm'~lLiiu1u,um1I1ritl1ntlm,U'~'I1VlfI 
" ftnH1'\.J'~ s ';'\.J'l6U '«un 

1. m''lfla~'",~u9hLij'\.J01''''ln~ltltl;'I11' L{lui1llitlft1fltVLif6~U,nft1'11i'tlm,ilflVi1 
'" '" f,.Ij!"" ''''' f, '1('"

1U,um11m,u'::'11 tlfl'WM~lU 'YI ~Ull::916~lI01' U'::01ff6U1~"f'lL ''\.J u nft \3'fl~l'\.J 'YI ~'I1l1fl11 ~tl, '111' 

f, ... '" .1 '" "'... ....'n 1 1 ~ 11'\.J'\.Jm11lHntlm'lJ1::'I1tlflfta~~1'\.J lIJ1~fI'l111,all::f11L'\.J'\.Jm, "lfltlO1'66fl'\.J Utl1tl '\.J'::tl::l'lI?1'\.J 

, f, 1('" ... ~'jJ"".: 11 .1'" "'... "~'ljJ ~ 
2. 01' U'l~f1~~'tlHfI"6tl'llflfla 'YI ,,' tlO1' Ufl~V'1~1l::"6~fI'l111,alJg tlfl'l1U 1'Y1 I" l11'\.J 

" Ha ft1L! '" ua:: 1l::~6~'lii'tlfl1111;111116111 fl~iflO1'J ua:: 't11'11 U'1l!ltl9h~G') 'J 111 ';~'W,jfl~l'\.J ~ n~H 
1('" ... 11 '" 11 "" '" ...s '" .f! ~ '" ... ,.! ' 1(J! .oil
~'J tlHfl"6tl,,1'\.J ft a~~lU1l::"6~LfI'Jtlllfl1L6 ~'" 1'11' tl'l1 ~ 1'Y1fl1111'JtlNfl"6tl UV'I1U'l1 '\.J ~~ "flm, '11 'J 6 

11 ,,~'" t '/'1 "'.J!' '" ..:I. ~ 11.1'" '" L'U1'11'\.J l'Y1fta~~l'\.J 'YI~'\.J fWm'fI'lIfl'J L'U1'J 111'11afl~f1' {Il1l1'\.J1Hfl6tl'J1I'Y11~"1'\.J01' lJ'J::'I1 tlfl'Wa~~l'\.J 

3. fl1'J'l'J11l11fl11::,(01'Jl.rftnH1'\.J ''\.Jm'~lLii'\.Jm'Ju'::'l16flfta~~11J.rJ61Ja U'J::01'J 

~ 1('" .oil 11 ,,~'" 11 "".oil .1'" , ,.1!' '" ~1.1!41 ' 
u'Jn'YI~"'flm'J'I1'J6L'01'11'\.J1'Y1fta~~1'\.J U"6~1I fl6lJ'J1I1tl1Ua::fl1 "lJ"'ltl'U6~fta~~1'\.J'YI 'IJ 1'\.J'I1U1tl~1'\.J 

"'1f1.rJ61Jathu if''::';1u1"fl'1111'Ja 1HUNU01'J;llLii'\.J~1'\.J 1'\.J~U9\6' U 1f1tlL~1I1l1fl1f1~ijm'J 1 or 

fta~~l'\.J 1I1fl 1'\.J O1'J 'l'J1"'fI'6tlfln1orftn~~lU 1'\.J tf1'\.Jif' L~l'11,rl~fta~~1'\.J ",::1(6~ UfI'1~'I1111f1 ~ 

fl'1111'Jau'J::'I1 Vfl'Ii U9\a:: 1fl1l::1(6~ffml1fYfltltnft 1 '\.Jm'Ju'J::'I1 Vfl Vi1m'1Lfl'J1::,(ua::'J1tl'111LrI'\.J 

... ~ , J{'" .J!.I .IJ! .., ~ .1 '" n vnuNaO1'J1Lfl'J1:: '11 Lfl'U 6'l6~tl 'J '111' 'U6f1'llJ'1tl~l'\.J '\.J"6~ Ufl'f1~ a~ 1f1'lH"l 'YIfI'l111' a lJ'J:: '11 tllfl 

'Ii fhlor~ltl~1l::1f1um'J~11iiu~lU,yfltltl1ftm'JU'::'I1VfI~'~ua::'J::tl::~1l::'IiL1'\.Ja~'1'\.Jfl'\.J1I1~lfl 
.1 '" '" , , ~ "'" .oil .J! ' ~, .I~ ~ ~..t ~ 

O1'JlJ'J::'I1 tlflfl ~fla11 'J::O::L1a1"1~"UL'Jtlfl11 "'J::tl::fl'\.Jl1'\.J" 'U6\ta'l1~" 'YIfla11111'\.JL11'\.J{I~'YI 1I1L11 '\.J 

if1'11i'tl~ltltl;'I11'J L~691fla'\.J 1 '"1"fl1111Ll1'\.J"6tl1'\.J1I1f1'Jfl1'J9\H" ~LfI'U6 ua::ll:: '1iU''\.Jitfl'~1 '\.J 

1u'JumllU'::'I1Vflfta~~lU9\6 'U 

4. 1U'J Ufl' lIU'J::'I1 Vflfta~~l'\.J 11::1.6~ 'lii'tlO1'JunU';ilU'JUfl'J 11 U'::'11 Vflfta~~1'\.J"':: 

UfI'lfI ~'J1tla::L6tlflm'Jfl1Lii'\.J ~1'\.J 1 '\.J 1I1mm'J9\H"lL~6 1\fl«u;1I1tl1m'Ju'J::'l1Ufl'l111LtJ1'11111tl ua:: 

11 11 'I "'...s d f,'/'1 '" ....! ~'11'""'::?I6~fI"1~flalfl m'J'l'J11l1flfl111l",lLn 'YI~U fltlm'tl'\.J'YIflNam1"11~1'\.J'U6~1~tltl 9II'tlO11'YI
 

_I "'.1 ' '" ~.... 1_'1 ... ~..! '" .. .J! .1 '" '"
 lJ1 tllJl~6tl1~'l6L'\.J 6~ Lft6 11 fl'1111' a 1Lfl":: '11 Nam1"11~1'\.JUa:: tl'\.J 'YI fl'U61Jam1lJ1:: '11 tlflfta ~~1 '\.J 

'Ii
 
.... .oil" 11 ""... ~'" .. .oil"


S.	 O1'J fl1 L'\.J'\.J fl1111fl tl '11 t.llUa:: 'J 1tl~1'\.J 11 ::,,6~ 11 0111Lfl11:: '11 tl '\.J 'YI flfl1111fl tl '11 '\.J 1 'U 6~ 

'" '" , 1(~ ~ .J! , . ~ f,1u'J Ut1'J lIU1::'I1 tllflfta~~l'\.J ua::'J1tl~1'\.J916~'YILfltl1'U6~l1flfl'\.J1'\.J 1fl'J ~01'J6tl1~.fI'1I1LfI'1I6 '111'Y1~ 
. " 

~tl;'I11'J1i1tl .rJ61Jail "'::LrI'\.JU'J~Naflfr'\.J '''lu'JUfl111U'J::'I1Vflftn~~1'\.Jfl1Lii'\.Jfi6' U LLa::t11::~'\.J 1 'l1' 
I '" , '1.1 .. 1"'" .1 ",.4.l .I '" '.J'" '" "1tlfl'\.Jfttl1tlll1916 llJ Lft6 'I1LflflO1'JlJ'J::'I1tlflLftll1l1fl'U'\.J '\.J6fl1l1fl'\.Jm'Jft.'\.J1ua::{I~LfI''JlIfta~~1'\.J 

'«fI'lUL~tl1ntlLL'\.J1'Y11~''\.Jm'Ju'J::'I1Vflftn~~lU'~'h 'l::1(6~L~1I"'lflL'YIfll'\.J 1a'8~~ 1tl~'Cfflua:: 1~l~ '\.J 

a~11'\.J1l'6tl~qfl' u"''\.Ja~~1'\.J~1l6~m1L'YIfll '\.J 1a'8~'\.J r.t~ua::1(6~ 1.rL~'\.Ja~11'\.J1I1n~~U U~ 'Il'LrI'\.J 3 

'"" .oil'UU'l6'\.Jfl6 
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.. 
1~6U 

S.2 fl1'Sui'tJU1~U'S::ih'liln'n"tJ1ufl1'SNnfl (process Improvement) 1Jlfl'SOl'S1ucr/6if' 

11'JUOl'Sui'tJUl~'S::um~un'Sui'l1;6"tJ1UOl'Sl~1J lit61,\'1~u'S::a'niIn'n~ ~4ul1;6,h11ffl1'S~tll Lnv 

fll~ '1 ftflt'J6mH 11Ol'SUi'uul~"tJ1UOl'S nl~lU fll1Jt1fl;i \l::iifl111Jtl~Vl fl1Jl fl4U Uft:: .::116~61,yV 
... ~, '" 1 .:, 1 _.1 11 ... u 1 ~ ..Ol'Sfl'S1.11fl'S1::l16VHft::l6Vfl ftV'n1 U11U'::"6~1JOl'Sft~'1U lUflnl~ fWJJ'S::V::L1ftlflU'1\,1 1·2 

iI 
S.3 Ol"U~VUUUft~~Ufl'StUl1;6'S::tJtJ (Major Change Equipment) ld6Ol'Sfl'S1'il 

... ~1: 11 .r., -ft! d , ~.1 ~... ..I 11! 1 u....·~11fl"::l1 U"Uw\,l" 111l1U11 t111Jl'Stll'n1Ju'Stn'n11n'nOl1"H1U tl1Jlfl flVOl'Sl nVUl1'S61n1J 

~: J 11 U ... , ... "11! .Jt'" '" , 
~ Ufl10llHU.::w6~ 1::11JUfllfl6tJUl1\,1'nl~Ol'S1~Ul1 tl\llflOl1.,.11\,lU~lUfll1J1Jlfl'SOl1~~flal1 

1! ... ~"11!'" ~ J! '" ~ .!I'" ~ Lln::\11NnOl11Lfl'S1::l1'n tl1Jfl111Jt16ftfl·n6~un:a'lllfltJlflOl"fll1n~'1U"6~wlVtJ1l11111n11J191'Sfll 'S 

'" .. ~'''':'.,t ..... '" U '" '" 11'"1~V1J1::V::11nlflU'1U2·S u ~~\,IU UOl1,,11UUOl'SlflV1fltJfl1'S 'S::l1Vft'Wn~~lU'9::"6~1JOl'S 

1HUN\,I rb~l1 t'J1 6dl~11'JU1::tJtJ ~1f1tlOJ\l::1I6~ 1~i'tJfl111J'11J1J6\llfll «1l1 t'J1~ ihvfl1~'1 un::1I6~ii 

Ol'SU'S::lijUNnOl'Sufiu;il1'Ju 'S::V::"l rhu11Ol'S~.::\111Jl1f1Ufl1'Su'S::l16~'na~~lU \l::1I6~thiJ ~ 
.. '1.1!' 1 1.........'W'W'1'SW111Ol1 'S::l1Vfl'Wn~~lU'n1JOl1n~'1\,1l.16Vl1q~luU6U"'1.JU'Sfl 

'" ..... -" ..& ~ (Hfl1 'IJ'illV Ufll'Sn~'1\,1 
U '" ~... 

lfI'1J6 

fl1'Su1::l16fl'Wa~~lU 1-ri"h Ul1Jl1tluth 1~11'J\,I 2 U'S::Ln'n1l1q;"lfl6
 

. 1. Ol'Su1::l16f1'Wa~~lU 1w"h~'lllU
 

2. Ol1U1::l16fl'Wa~~lU 1wyh (1::tJtJti6~t111~un::'S::tJtJUi'tJ61Olt'1) 

, 
2.2.2 tll1th~'I1oflytl~~l'U',h'hihYn~ [16]
 

otJlul1'JUt1mu~t)d61flv un::im,i6u un::1~V"'11UotJl\,1.::ihfl16~lnwyh~\hl1'Jul"Ul1ft6flivHh
 

~ 
~WU ... 'IJ ml1111vlU1Vfl111Jt1::fl1fl '1l1'Sl1ffU'" 

'W~n1J '" ,t d 
lfll1~ un::lfl16~ '" ,.1!'l •.l~ .. ..2 1"\,1 lfl16~ '" U'"'StJ61fl1ff 

'" '" J! '" At ~~, ~ 11 '" 1~ •.l.'-l ,.1~ 11 1.1! '" : ~ "': t'"
lfl'StWl1flWl1fl'S6~,,"ul~ULlJUwU lfl'S6~ 'IJ m111Ll1nlUn1Uw6~ 'IJ'Wn~~l\,1l1~nU fl~UUl11fl,'fl 

1ilf l1;6ii'mft6fl46 ~'::';1vt.I'S::l16~'nti~~lU1L'n::fh1f'1Vftll1i'tJfl'S6tJfli'1 1~ ftll1i'tJ1i 

'" '" '" _"'.1U'S::l1Vfl'Wn~~lU1Jl1nlV11ft~U 

-" '" ... " l-J! .. ~".. " .....1. 66f1UtJtJuluun::l1\,1l1t'1'nl~1IJ6~1.J1U 111l11Jl::t11J ln6flG)J61.J1U l1'S666flUtJ1.JU1\,1'n1J 

nflllw::un6~1ui~61Olff(hVll11~t1::ft1fli1Ol'S'S::tJ1Vfl111Jf6U1~ dll1 i'1.J'nff\11~"6~otJl\,1fl1'S11\,I 
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11~1 1UiiffLLU 1Ll1Ufl-111 l-Afll1amau-II ',j1,fuff-lltl1iilJlOL41q';D-IILiJfllllfl-ll911o(J1UlflUIJIH 1110 

l1amaU-II',j,« f11,1f'ltJn-stU'Il'-IIUflfl 

J! "'.J! ~ .., ~ !II .., J! ,~. 1 J!:' ,.., ....,
2. t'f11-111J11lJ1U,,1U1t'f9!1VlLlJUUU1UOUfl111JlflUtlfl flUftl1-111J1-11U9111a-llfl1.UMN\H 

.., ..2 ,.1 ~1.Jt ,.r .. · ~ J!
3. .fl1H"lUl1U-IIftUYI 'JJftflU l1Ll11J1tt'f1J lftfll1amnU-IIfl111JlflU.1flUft'-IIUflfl 1Jl11J 

.., 1.Jt.'1 1 1 ....., A. ~ ".'1 d
f10'l!l0l:m1' 'JJ-II1U l1fl-llUDUfl1",-IIflgYl1-11Y1fflJlt1UflflO Lftfll1amaU-IIUft-llUflflIJ1-11U1U l1fl-llLnUlllfl-ll 

~'Dfl1tl ,ffl-llcioPl1 ,ffl-llJ'l ,ffl-llfli'1 f11'flUYlHiifflJl:1UIJIO 1~fllf1ufhunUfl111J!flUl""1911 
.J! .'1 .., 1 ..'1 ~ l' 1.Jt .'::.., :: 1 ... .'"
lJ1U l1fl-llftONflU l1'fll1fl-llYl"fl-ll 'JJ-II1ULnflUYI-II1U f11'IJI-IIflgYl1-11Y1ffLl1ufl Lftn:\1:QmLt'f-llUflfl 

- 1 ~.. -.., :: '1 • 11' .'1 " :: '1 ... 11' 1 •UflU011"lUflU '111fl-ll'UUlllOfl1'91-llflg UUU1111Ufl - " l1fl-llU-IIlaU f11'IJI-IIflg UYlff" flUflnYl1 . , ,_A JI .., 
'::lUU-IIUfI:Vj1J 1JlftfllJfl-llOUUt'f-llU"fl 

.1 1"-'1" '.'1 1 
I.., - 1 ..:. 1 ,.'1"'''' ~ .1 '.'1 1 ­4. lJ~O"U JJlftfl l1'1Jl-ll1UOfl1U1U. IJ1Ulft1J'1Jl-ll1 1101lfl11J1U 111 l1fl101ffmU U1I1U 

d .I .. 1 .t .. .1'"
lUUt'f1l1U'UU .-IIIJ1UflflO1'1,1-111Ulllfl-lllfl'fl-lllJ'1Ifl101f1l'l-ll 

5. lafl04flU9lqtJn-stU~tJ':116flfta-ll-ll1U l';U lafl,,4fllfl!fl-lltJi'1ID101ffl1Jfli' S l1;fl (l~U 
~. ~ 1 1 ...1'" 1 ~... J! !II l' 
Y11JUa1m1lfl' 5 111J 2001IJf-lllJ'::l1Vfl1J1001111lfl' 5 lfl1J lflva: 201lJU"U 

6. O1,1fl1aflflUt'f-llt'f11-11 1Ifl'~lrtfl,,j1f-ll1U 111i'U~1f1111Jt'f:fl1fll1aflflUt'f-llt'f11-11Uft: 

lfl1J'~ 1fl1nflflUt'f-IIft'11-111,J1~\hlf1U d111i'1It'fmU~~l(fl-llliJfl'~~-II'~IJIaflfl,f-llflU f11,1fl1nfl" 

f1fllIUftfl~~flfll't'fllJfUfi' 11111011fl~lflV1fl1aflfl, IIU01,1,flltNt'f11-11 f11''I1U1J11tJa vu li'lul1afl" 

••1 ~ 1.Jt ..,.., 1 ••1 ~ ... I
flD1JUftfln~flfll'ffllJSUIJI 'JJl1aflfllJ ':11Vflfta-ll-ll1U lIJU l1f1fl"Hfl1J (l1afl"n'Qflfll'ft'lIJfU91) 1Jf-ll 

tJ':116flfta-ll-ll1U1J1001111flflfl'~ 4 - 5 1,J1 Ufl:ijfl1~01,'f-ll1UU1U01111aflfl'~ 81,J1 1fUt'f-ll 
II 

1J"1JIJ1;)UYlU01'1i1fll1f1flfl'~l';U ,fD-IIfli'1 ,ffl-lll~1Illlfl-ll ,ffl-ll\h Y11-111flU l~UI(U f11'Y11nNU-II,ffl-ll 

• • .., .1.'1 ~!II ~, .. 1 _'1 1 ,.'1
l1'flLflfl01t'f9!1'WUl1fl-llYlllJUflflflU '11ftflIJ1t1t'ftnflUUt'f-llt'f11-111l1V Ul1fl-ll 

1 Y.~d • 1.Jt~d~. .1'" ~ 1 1 ... 1 101 ~ 
7. 01' 'JJ~lUU laflO 'JJ~lUUYl1JUfl1fllJ':l1VfU1lfl'5 111J 2001 lJf-lllJ':l1Vfl01111lfl' 

L~1Jrflva: 20 Lafl01fu1I1I~ijuu1unUfl111JrflUIJOfl l~1JUfl fl~UU1I1ItJ':~lfiv1 .:1n~Yh 
- 1 . ~ ' ''' 1 ::~d . l' 1 J! :: 1 ..,::

UflV011U1I1I 2 tJ':fJ'UlllU1flYl1Yl10U flV11J1-11",J1Vu1flttUl1a-llfl111JlflU f11'IJI-II111n10~lftU-IIYI-II 

t\'lUl1a-llUatt\'lu4H',j~flU011 15 lIJfU;)L1JIJI' L~fl1,fijfl1"t1l1Vfl111J!flU'~fi fl1,i-ll 

... 1 ~ d 0 1 lId 1 0" 0 ~::,~ d ,~ •
qOll1lJ1Jf11V U~lVU 3 - 6 C uat U'fD-IIUIJUIll-li ,t1111-11 -15 C (1-11 -18 C 1l11J1-11 'JlUU011Y10111Ufl 

o ~ .,. 1 , •.1 ..t .I J! 1 ~ ~ d 1 • ~.I ~ I. ~.., 
1 C V::nULlJftfl-llfl1 nlft1JlllU lflva:: 25 flV1LlJfl~lVU1IflVl1'flllJfllJ'::~P11.:1U1U '1 flV1U1'Ufl-llYlV-II 

II • . 

ijfl111J!flUl""1, tJuti Ufl::fl.::fl1v\11U~-IIt'f,.'h1t'f1JD 

8. O1,1flfl!fl-lltJi'1Ifl1fl1ff laflO1f'LfI!fl-lltJi'1Ifl101ff ~ijualotJ'::116fl'~l1Jfli' S 
• ~ "'.'1 01 , 1.'1~. , 1 ... .I ~_ 

lflflO'UU1flYlll11J1::t'f1J01ll1fl-ll 9l1DV1-111IJU l1fl-llYl1Jfl111J~-II 1JLnU 3 11JIJI,ua::WUVll1fl-ll'UU1" 13 ­

15 1'I1'Hl1J91' f1111f'UU1fl 7.000 - 9.000 iHlgli111J-II 'UU1flifu~ 16 -17 IJI1n-llL1JIJI' f11,1f'UU1fl 

•• ~ 1 !II l' 1.Jt". 101 .I·.I.::!l ... ~ ..9.000 - 11.000 UYlgMJ1 1J-II llJU"U 'JJlfl1fl-lllJ'Ufl101ffYl1JlJ'::nYl1Jf11ftq-llYlqfl. CJ1.:1U'ETfl-ll 

~ 1 • 01 1 1 '.'1I df11t111U1U EER (Energy Efficiency Ratio) f1fl fllJl11'ET1U'::1111-11f1111Jfl'11J11tl um, l1f1111JLVU 

5 
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'" ,..!... iA.ut ~ ~ ~ 1 ....... A ..I ~ ,_'1 d ~
 
~O.:llfl10.:l"OJlla.:l 11111 (1.1VlQI"1 11.:1/')"") O]f.:llflOSO.:lVl1l EER U.:I,.:: l1fl1111WU1Iln Ua::llltl 

fh''''1t1\TOtln11lfl!O.:l~ijfh EER ~1 i.:l'lw"uJih::fl1.1~·h.:lmtlfanU1.1lt1 1fltli,j~ln11 2SoC ua:: 

~tu11(1i1~l'rilllu 1 °c ~l1n 2S °c '::U1::'t1Ufli~~li~fotla::10 Ufihifl11lnU 28°C lyt11::,::i,j 

{nmguufilfl!O.:lv.:IliH1U6g tf1l'Ulilfl1111U::OlflUNU n1 O.:lOlmft' i,j,~n~\li'1.1 lyt11::ulil''tf 
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lm1.1J'1i 11aN1U ~fla 1"fl1111fou la6n~Ulfl~O.:llfl!0.:1''tfl11111::U1In1.1fl10ufli'1Ua::fl11lJ~ll f1u'u 
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rI "" 'rl "" '" rI 
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rI rI ..I rI 
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12. m1'''l''101.1 fl11l";tl1I011111~'::01.111alt1 "1 Odl.:1ytfounu'ul1ail~tl1nU OdllU" 
, ,:... . ~ .: ... ..1 

llJll01.11.10tl "1 1yt11::m1lU"U1::'.lu"a::flH'::U"lIlfftlyta.:l.:llUU1::111GJ1otla:: 20 ".:I~W't1 (111 VI 
rI rI '" "" 

ll1111::Ull 6dl~.:IU.:IlnUfl1111'llflulyt11::,::aUlUao.:li~ ao"uanoon-nuiilllOlnn'" 
rI . 

13. m1'''l''1;fli~~l fl11~.:I~N111Jij''tfl11111::U1In1.1"iifl~6.:1alua::uU.:lal"U"l~tl1nU 

i ~~ ... '" ~..a .1'" AI..I : ... ,: .Y. illl.!!'m1vnu lyt011amatl.:lm1lJ11.1llJaVUm1".:I~tu111J1I1.10tlfl1.:1 fl11111.1111JHl -.J1flfl111a::1Iln "1 
rI ~ ...,..1 ~ Jt ~""'" d' : ~ _'1

ua::yt111Ulh1111flfJn"1nOUVI'::1"Hl ua::1"""IJIOnu'UlU,. Otllyt1UU1'Ul1ltln lyt11::,::lil'11 
rI '" rI·· . 

" ... Jt ' ... ~ .1" i ..I.'-4 .1"" d ~ ~.I ...IJIV.:I1flH1U1Un11lf1l1'nUllJa6.:1 n'Yfl ft1OS(l0f1lJannvUltn"nUm11fllJ'.J::U1W 2 - 3 U1V1 
..... !'! ~ ..... ..I ~Jt..l, 'Jtd "JtA~ Jt ...

lUO.:l'lnV.:lJJfl111110Ul11aOlyttl.:lytOVl'::1"H1V1.:11V l"U Hll""11Ul HlnUflO nalfl1nHlfl1OS'" 

lUVI'.J.:Ialua::fl.:l'~~.:I l~0,~alV1.1\TOtl~tt" .::lil',f;"~lfJ afll1a1'um1;" ua::U1::'t1U"i~~1 

14. m1'''112'J'0't1.:1~11i~~1 laon'''~Ul''~l't1111::U1In1.1ft161.1fli'1 l'liU U1Il;n 1- 2 flU 

'''~Ulf1 0.3 -1.0 n", U1Il;n 3 - 6 flU ,,,,.U1f1 1.0 - I.S nfl1 UU1;n S - 8 flU '''~Ulf1 1.6 - 2.0 
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a~", ,,jfl11 'fL1ft1'um1~uf11U1UlnUfl11mlfltl~miufi~lafl,f-31\J Od1Lilfl~111J10'UtUW::~ 
f11V-3,,jqfl L'Yt11::9::tJqJLftVfl11lJ!OU 11J1O'tt-3f119::~1-31UU1U~4u 8ULa0-3'~ 

15. fl11,flll1';"t1' 1 'VI1li"U'ft~UtUU1fl h,qj4uV::~1',.flftVfh '~l~lJ4u lll1li"U'a~i1 
1::'UU;12.1 'VIfl OU1 'VI1 at::'f1~-A1lJ1flfl'h1::'U'U,t1' tI,UtUU 1flL;iV1tlU L'Yt11::U1-3 91 L~lJLLa::1f 

•.1J1I "" ~ .1: '.J!" ".Jt "".. i1."~ '" "" "~ ~ ·1nn1flaOfU1a11lJ0lnVUuaflO~ LLJJ11 2.1 'lJLfl10-3 9-3fl11 f1ft1flG:Jt'VIfl11fl10-3 lJufl'l1V1 lJ'VI 

~ -	 "" ­'f10U 1 'VI1 a ',jfl11Lftv'Utiaflii-3'~ i1f1LlJ0 ',ji1flU~ fl11i-3L1a1i1fll'V11n"t1'6fllulj'~ L'Yt11::9::,hv . 

tl1:: 11 Vfl '~d111i' 'U«~lj'fl9::uou11a'U11111 1 'VI1li'''U'11;OalJilfllfl!0-3 ',jIiifll'VI1,;"t1'lflV~Oft1V 

~hULf1Lfl!0-319\10 L'Yt11::9::~0-38u LtlaO-3,~,,.f tl'Uifi!0-319\101flV,,jf1Li1U 

, .Jt "" '" J! 'J!' .Jt "" ~.I ' ~ '" J! :16. fl11 'lJLfl10-3G:Jtflff1 LL'11ff1flOUl,,1Lfl10-3 l'Yt11::n-3ftflu1fl'::00fl-31VtUU aflfl11G:Jtflff1G:Jt1 

',jBuLtlaO-3'~ f1U1Ufl1~,::oifl ',.fLi1U'tlfl1lJ-nnfltU0-3LfI!0-3 od1'ria11J1mnUfha-3tU0-31fl40-3 

11;oiflfl'tJ1u11omn\J'tI ,,jfl11oimfl!0-3iflfl1LL'UU~i1Lfl!0-30UU"'-3~1V'~-A1'Ui1 l'Ytl1:: 

BULtlaO-3'~-It1lJ1fl fl1HI1flfl1nULLft -3Uflfl11;O'u~i1alJa1m'VI,~~ 1-31tI,ufl1lJ~'fJ'1fouido 
~hLi1ULfil,ru lYi11::,n~lJ1fl i-31t1,un1lJfl1,aifl',.fL11lJ1::tlU'11i'lfltU0-3~,.tlflfli'-3 

"" III _ ~ "" .. _ ~	 "" III _ 

17. fl11 ,flfl10-3;]lJ,hLaOflO]lOlfl10-3;]lJih 'VIi1a-3fl11lJ9i'UtU0-3Lfl10-3;]1J'111tUU1fl'11qj 'Yt0 

~ d • '.1 • .. '" 1 -.I ,~ ".1 ~ ; .1" , •.1 ~ fl'lJfl11 t111amflU uft1flG:JtOfl UlJflll::,11-31UUOVtUU lJ0Lfl01,11-31UlJ1fltUUnUlua0-3 n fl11tY11-3 

~oimi1'~1::flU;fu~u 11,tu~LLafioJ1t11::tl1 LLa::a-3iflJ'1tU0-3ifllfl1flOd1''tf-i11fl11;of1 ldoi1 

• "" III	 - .I .1 - ­10Vi'1 fl11lJRUftfla-3 Ifl10-3;]lJ\h~1-31U11,rfl LLa::~ov"utYultlaO-3'~ i1f1n'omh''tftYU'VI't'lflfli'-3 

: .. ':'.. !I " • , '" d, II;; -. "" ,~
U111Vfl1110111YiV-3111flUOUflflflOflUU1U '1 fl~1 11ulJ\],LflUlfl10-3 '1 

2.2.3.1	 fl11t11 ::11VfI'Yta-3-31U '~-A1 'U1::UULLtY-3td1-3 , U01fl11YT1'tI,::i1fl11,f'Yta-3-31U '~-A1' U 

, , .1- ~ .1· ,.Jt '" , ••I~ , ., ~ , '" 
1::UULLtY-3tY1H Uu1lJ1W'VItJ-3lJ1fl u1lJ1Wfl11 'IJ YitH-31U nn1 U1::UULLft-3ft1Hll::tUUOgflU 

".1 .1 ,. " '" !'II .I' 4
0-3flu1::flOU11a1VlJ1::fl11	 l"U flllfl11lJflH'l U61fl11 afllJo.!::fl1100mLUU01fl11 LlJU"U G:Jt-3 

".1' .. '" ... ~ .I' "" ,-"'. '"1Ufl11 0 0 fl LLUU1::UU LLft -3 ft11Ul1V U01fl1111::"0-32.111 amLa::111fl11 'VI \lfl" 0-3 L'Yt 0 11 LflflYia -3 -31U 

'~-A1 flw::'Yta-3-31Uua:;1tY~ 2.11111'V1V1atll'VIfllulav'Yt1::1l0lJLfl-«111Ull; [17] '~ftltl11aflfl111Ufl11 

, 4 '!'II .... 
t)1lflLLU'U1::UULLtY-3tY11-3 G:Jt-3UU-3LlJU 3 111 flO 

. ,_'"	 ' .. ,.., '" ~ ~ •• ./ !II
1. fl11 l1LLft-3ft11-3LLU'UlJfl11lJtY11-3lflOUl'VI1flUflaOflYiU'VI (General lighting) 111UllJU 

, _ti ' 1 , ..1 ,..l.: .' ~ ~ ~ ,_'I
fl11 l1LLtY-3tY1H'1fl fllJ nLLfl'-3ft1H'VIflflfl-3fl1::1l1VOVHftlJ1LtY1J0 flaOflWU'VIL'Ytfl1U fl11 l1LLft-3 

tY-i1-3 LLUU ifi1fo~flO tY1lJ11 fl0 0 flUUU1::UU, ~-A1LLtY-3 tY-i1-3 '~1 fIV,,j~0-3 'VIl1U ;\1LL11U-3~H1U ~ 

UUU OU LLa:;tY1lJ11an1V~1U11U-3~1-31UfllV11a-3'~ LL~i1fOLftVflO 110-3,flfllJ'~f1U1UlJ1mftV 

fil1f~1U~1-3'ltJ-3 LLa::,,jtI1::11JfI'Yta-3-31U 



.:~. 

27 

2. m,'lfuu-3f1'hmlYn::tfu~ (Localized General Lighting) m,1lfuf1-3f11H1iif' 
.1 .... ,..... 1 .I .I.. PI , 1 ,/, N .... ,
1J'::'H tlflfl11111ll'fl fltl'111'WU'YIYlH1U11JUflq1J'l fltlUfla::nqlltl11t u"tI-3m,,:: fl1.1fl111Jtl'1H 

,.... ~"'.... d,~ ~ '.1 ~ ... l' .I .I..! ,.1 ..1'Y11flU 111t1 1J1YllflUfl "U~1Ufl1J'::ln'YI'lltl-3-31U111tlmlfl"1J uflq1JftU'YI1IH1Ul'H'fllU~::1J 

,::1.11.1',.h~lUtl' -3~11-3Utlfl~lfltiUtl61-30tl":: Vll1lfUl1Jl' (lfl11.1'11Im, lilfl-ilfl 1f-31U'~ tlth-3"~ 

fll1J1, -3-31U ~91tl'l11fl"1J~H'l ufl~::iifl'::1.11\Jm'Nafl~;tfli-3fl16~1 '~fttltlV'1t.I~hu'HU -3tlgu~1 
ua::l~tI "'m,1 flu ~u'fl::m'';11ijU-31Ul~U'tltlrh-3ii1.l,::n'YIin1Yt tfu~~1'HStl'lltl-311"3-31U 

11;tllftl-3V1H1Ul(tI-3 "";1.1 fl l' 1lfUtl'-3tr1H1iif' '~uri fll' "'UU-3tl'1H lu1'H1U ~iitl'lt1 
fl'::1.11Um'Nftfl (Production Lines) 

3. m,1lfutl'-3tl'11-311l'Vtl::.11U'H...h (Local Lighting) m,1lfutl'-3tr11-311t11iif'1i1um,1lf 

Utl'-3tl'11'3ltl';1Jlordllf;1.1-31u~l(tI-3m'fl111Ja,:a6vflq-3'H;tI-31U"'1~trtl1.1Nftfltlal~4-3l(tI-3m,1lf 

Utl'-3tr11-3~1~11i-Wlf1'1 lflV;tfli-31fl1J'li~.11UlfU-31fl~~Vll-31Ulfftl;U-31Uua::llfutl'-3tl'11-3ltlftl:: 

.JI I J.N ' : _.I • 1-"".J!.... , .I ......
".lUlfU-3Ua::'YIfY'YI1-3'Y1"tI-3m'1'Y11UU 111UUU::Ul l1 L'lJfl1.1-31U111alU fltl 

-31u~l(tI-3m'fl111Ja::1iitlflq-3 l';U ~lu1.I'::fltl1.1~tlfl1'a1~1.I'::fltl1.1'lJ~1v;urbu'IIUlfl 
19f1'll'l1U lJ'::fltl1.1U1Wm lflul(u 

.1..1. .... .1' .... J.N 1'" .1.,2
~lU 'YIlfltl1fl1.10l'fl' 1~ tl'tl1.111J'1-3 U1'l::a1flalt1'11t1~1 tr'l'YI"tI~01'Utl'~ U 'YI1'I''YI1-3'Y1 fll11U fl 

lyh...ru l'l1U '~lU"'1~tl'tl1.11'l1ftalt1"tI~ii~'YItI lflul(u 

~lU~ tldlU.11U'H U-3 ~U tr~ tl'11-3 ~1fl1' ::1.11.1'li4l1Utr~ tl'1HlI"lIflll-rJl, 1.1'~~-3 lW' l::tIdlU 

t)ftlfll1;tllflua~3u1T~ 1f!ul(u 
• N , ... 1-~ .I... .. .I... ... .1 ....! ,~

l1J tl" tI-3m,fl111J tl'11-3q -3 1fttI l1~ fl fl a 'YI1Jtll fl1J lfllf' tI'Iflfla 'YI1J trltlf'll Nfl1Jflfl111'31U " 

f)dl~ii1.l,::a'YIitl1W 

ldtll(tI~m,aflHa"tI~utr~fl1'::lyttl1J (Stroboscopic Effect) ~lfl'::1.11.1Utl'~tr11~~1f'H1'ltlfl 

~tl',n!~ lfltl,orl1'fltlfl6UUflU1fltl'1.U;'lfua'-3a'11~11lWl::~lUl1U-3 

ldtll(tI~m,aflHa"tI-3Ua'~ft::"'tlU,nflifu~Yll-31U'H;tlifU~'fl'«lfltl-3 
• 'N 1-~ '1.1 .1.1 ~ .... ... 1.l .I.: ~,
l1Jtl~tl~m, l1Utl'~a'11~ uftU'YI fl'l1""tI~'YI'11.11'lfl'lal::"tI-3fl~fl"1J UftU'YIUU'lln tlfltlU 

: .... '.... , .I. 
~ lflUU~~ Laf)fl1':: fl1.1fl111Ja'11~'YIl'H 1Jl::a'1J 

U tlfl~i fl'H -nflm, ~~::10rlUm'tltlflU1.11.1'::1.111Ua'~a'11'3 U~1 m,i111~; fl'll'::1.1 1.1Utl'~tl'11'3~ lflu
 

...... .l .I. , '!J 1.J! ' .".1 ~... .1........ -' ••1.'-1 ....

111m''HU~'YI~::4Jj'1V lfm, 'lJ1'::1.11.1Ua'-3a'11~1J1J'::n'YI1lfl1'VtU'ft::1J'::'Htlftyt'fl~~lu.!mytlfl1'1Jft\lllUl 

..I ....... ,~ -.'1.... , .... .1
 
ua::n~ltl"1Jfta~~lU [lS] "1a'UtlUu::111m'1Jl1~'fl\l1'::1.11.1Ua'~a'11~fl~U 

, 1. 0l''''1~a'tl1.1,::ft1.1U1''3RU'li''hllfnftlfl~~ ~1,::ft1.1U'U1U'li"h ~'ltllmfl1J'li
 

Utl'~tl'·:h~l1.latlU 'tI~lflftlVitift"tl~'Hatlfl 'li,'h ua::~1.Ifl,ai'tI'::fltl1.1 nVll1If'1ala'1J,mmn'l1'3lu
 

"f)~'H1'ltlfll,jatlUu1.I1'l~nN'fl"'h1lfm1Jlaaliafl"dtl~tl'11~ llJatlU, 1.1 R~JU t~fl1n'hm, dl '1~':i::1.11.1
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1II ••1_~ "!1'" I '11...... , ....... .. 111 ' ... ... "
'''',.P.LTfn1LLfl'-3fl'11-3'Yt "If-31U6g UU1)1'lJU11 fl''lJ111-3flU~Hfl11lfl1'Wnfl1116 LlI lllf-3l1ml::'W'lJ6gLfl'1I611 

1f111' n'fl~,j66d1.ln1Vfl'lV~6.n ~'lJ'lJ,hv' nunll::'~i''lJ111-3fTu~ln'hfh,"flfl6dlfl'1I61fltJ1UVi1:: 

,..:. ' • .1.'-1 , ...,.P. Gf.. " , , , ,.P. ... " ....6tJ1-3V-3'::'lJ'lJ nn1Ufl'~fl'11-3 VI "Jfl1ft6flnllllfflfl''lS1'. fl'1U l1qJ':: "If'lJftft1fl'fl'lSUfl Reactor 111111911 

~ij,hi11.1nn6'lJtl1a-3~1 ijHft';1'1fU'-3fTu'u'::1Jmhv'n~1~n1l1n nl1u~1]ty111d'619~1,m9lV 
,... .1"" ".. 11'....1 .! ... '!1 ...,11'_1/.1


nl'~6fl1fl1lJ1.1fl611Vi6Unfl1fl1lJ,::n6'lJ"lft~ l1fJ-3l1U '::'lS1VftfllJty111U'-3flUfln 1ft 

2. lft6n'f,jftft1fl'~'1fl111J1::fl'lIfl1J'lSii9l~6-311ft6,,',Hh 'un""lfl(mJnl\HUfl'-3~6~ 

l1ft6fl , n~1'1Sii"~1.fifl''lS1f9~A'6-39i6 H/~lU;111fl'lJ,jftn1fl'~ ''1..1nl1;;"i-3,f -31Ufl1111.1n;\.::'f,jft 

n1fl'~f1un::i1flu ~-361"h'1f'ltllfl'1I,j;;m'~H1U~6-311fttlfl'n~l '1il11iJ6unu'~ u6n.1nd' 

, .P. ... " .... ..... .2 '_1/ ..." t... .. 1 ' ..1'" "...l t m, "Jf'lJnn1fl'flflun::'lSUflnun'::,,1 l1HnnVi1mflnflHnu 6n.::lIHft fltlflHfl6nnnIllf116-3fl'1H 

• ..... ........1.. .. ,.P..Of ~." ... , ....
 
~6-311ft6fl lTf611nmntl-3HnVl'::Lnfl~U .-3fl111ft6n "lflJftn1fl'fl &11111111::fl'lIn'lJl1ft6flUfln::'lSUfl 

3. lft6n'flflll'''~ij1.l1::ftVlitllVi\t-3 1fl1""1d6ijm,H/-31uli'Junft1U1UI1J 1fl'f),j1-317) ~ 
, " • .. ~ , .1 1 .1'" ".t! ..~ , , ..
'lfVll1116lUUfl'1UlJ1::n6'lJ~6-3flll.::1lJ'fWUfl'Il1Tf 1'1SU UHUfl'::T16UUfl'-3 (Reflector) 11"1 1I1'V'lJ 

~1~1:: LVi 11::Qnflfln; 6'1..1 .In'6n1fl'U'lJ11 V1m"'6'lJI7) ~1'1ffl'::f(6U 11fl'-3 '1I1J6vn-3 H1fl'61J 
II 

m::'llJ11fl'~ (Diffuser) ijitl1116-3fla1v611'1fUfl'uhu'~\f6t1n-3 li'JUA'U 'Um'1ft6n'f-31U1f111'-3 

A'6-31a6nlflll~Hnfl'ln1fl'fJiufl ij'lDUl1VifJ-3 l111J1::nUfl'Il1TfU1ft-A'611..t117)'1.I ~.::,h'tJ;;fli-3'f 
-31'1..1 &';'1..1 A'6-3V1Um" fll-3 fl1111'6U f111114u 11;6i'-3it,jHI7) ,~ un::d'lTf'lJ'h1flll'n~'f-31U6d 

1].,,juijfl'tllTf~'1il11111::fl'lIni''lJm,,f-31U6n,j6'1.I~fl1n::'~~ln"11.1atlU'111i1flVft"i-31flll'n 

, ' ...... 1 ~.... ,
1fl 1111V1l1lJ1::11V11Ul1Tf ua::fl'1I11C1U::fJ-3n11V1flUVlU 

4. 1::Ufl1::1-3'1i'1f~1 lVifl1U HU-3un::lu1f6-3fl'n1.l1n 11;6itl1116-3flti'llH 1fl'fl~'eflh 
",... ~ _" .. ~ ...,.P. ...l' ,.l ..~ 1" •
"1 HU-3 lVitnUUft:: ftU116-3 11'611V1 "JfVl1111UflHI7) l11ft1U.::1I1111116-3fl111 l'l..l6-3.1mn611fl'tllft 

'1.Iflll161~'f-31U flft6fl'Ulnflfl1111fl'n1.l,n~u ld6-3,nn~un::66-3,jHI7) ~1'1fUfl'-3~fl'::,y6u,nn 
" , .r A ....r" ...., 3..1 ~.t ,.P..I 1 " fl'1Ufll-311J &l1ft1Uflnm::VI'lJ'lJU'W'I..Ill"nl-31'1..1U6t1n-3 ,nnm1ft.11tll1fl11111lJ'::11V1l1m1 "lflJ':: V'lSU 

m1-3~6-31 fllI' nUfl'-3fl'1H1.I'::1IlVl,jHI7) 'l::'W'lJ11 ,hm'fl'::,y6UUfl'-3~6-3ri1U,j1-317) ~6-31f6-3ijHft 

1911JflHfl'lJ,hd'1I1.1,::ftVlim,'f1.l,::lt1'1S,rutH~6-31flll d'ln~'fVl1"6-31i'Juitfl'1Hfl'::~6UUfl'-3'~ft 

'iI::';1'1f,hd'1I1.11::ftVlim,'f1.l,:: 1t1'1S,r~6-3un-31flllijfi1\t -3 U,jd'lijit~ ,fVl11f6-31i'JuntJ"fld111;6 

ri1U9i1-317) ~ 6~,f6-3ijfl1111fl'n1.l, n'il:: ff:: -«6UUft'-3 '~\f6V ~'l::~1' ,f,hd'1I1.11::ftVlim,'f1.l,:: lv'If,r 

~6-31flll'nij,h~lft-3 
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thHi''lJu'U1nHmnh::'H6fl'Vtn.:l.:l1'Ul~Hh''U'::'lJ'lJutf~td1.:1 flN::'Vta'H1'UUfl::1tf~ 1J'H11ntnnV 
/ 

LYlfll'U lf10'Vt'::~61JLfl~11J'U~; [l71l~ttlt.1u'U1n1.:1''UmnlauaLrt'U 2 ftfl'Wm:: if6 

1. 1J1~,m,~l1i~6~ijm,a.:l'J'U :b.:l'~uri 
" 1.1 m,d1'1~ftfl'Wm::mnh.:l1'U ~f16fl~'U'::"1.Jfl111Jft6.:1tf11.:1 '11Jn.:lm,'~mH 

ft11.:1~1fl1J"1J"1~6th.:lijt.l,::anitl1'Vt 

1.2 Yl1f1111Jtf::mfllfl1J l WUa::~1'H f16fl6ti1.:1ft~1Lft1Jf)L~f)~~::rr11J1,a' ,furr.:lft1Hl ~ 

1.3 N\l.:lUa::LWf)!i7L~6ffl1,'fit'U1nL~f)';1tJtf::~f)'Uurr.:l',f~rr11~4'U 

1.4 iffllW';1~L1a1'::'H1H 12.00-13.00 'U. :b~d'J'Una1'Hqfl'Wf1Li4f)i'1.Jt.I,::n1'Uf)1111' 

na1.:11'U ~::ft11J1,at.l,::'H 6fl,h'f,j1VIl1'U'Vtft.:l.:l1'U lWTha~ l« 

1.5 i1fllW'Jnfli.:lLdf)l1i~f).:Im,'f U~11'::LrI'U';1.:1~l1i~f).:Im, ''''::V::L1tml'U'l 

1.6 i1fllW1.J1.:1ft1'U L';'U 1.J;L1Niturr.:lrr11.:1LYfV.:I'Vtf) 'H!f)1.J;L1m~l1i' fUrr.:lrr11.:1' 'U 

" ';1.:1L1a1tfwl 
.I.. ~ '1.1' ' 

2. 1J1~,m'Yl1Jm,a.:l'J'U CJf.:llflUn 

2.1 'f'Haf)fllWTh~ihh::anitl1'Vt~.:I iff) ~f)~L;'J'U11af)fllWTh~'1ft.l;1J1mUrr.:lrr1H 

(Lumens) 1J1n LL9i'ffi1ft.:llW~1 (Watt) ~1 L';'U 'Haf)flW~f)f)L'tfLO]f'U~ (Fluorescent) "i7fl 

t.I'::116fl'Vta.:l.:l1'U 18 1~~ ua:: 36 1~~ 'Ha6AIf)1O]fL~lJ1Jfl111J"'U~~ (High Pressure Sodium 

Lamp) 'H!f)11af)flflf)1Ju'VtflW~f)6L,rrLO]f'U~ LrI'U~'U 
.. :	 , .:..1..... ,_t' ~ ~ •

2.2 ~fl".:I1.:1"fl11.J'l1JUtf.:ltf11.:1L'Vt1J'U'U flf) '::tf11J1,aYl1 l1L1Jfl-1Jfl 1.:1'l'JUrr.:ltf1H 

,'Uif'U~~l1i~f).:Im,'f~1'UlnflfJrr::fl1fl ''Um'f)6nu1.J1.J,::;lfHf)6nU1.J1.J',fijtt1~Cli' IUft-Uft lf1)J 

lW 'H!6rr11J1,aLa6flLilfl-Ufl lf11JlW''U~1u111J.:I9i1.:1'l tl10' 'U,f6.:1'1f6tf,::9i6n'U1J1n4'U L~6',f 
~ftf11J1,aUfllf11J lW''U'lJ;L1N~l1iltlf.:l1'U 'H!f)f)1n::i1fllf11JlW1.J1.:11f11J~l1i~6.:1m'f)6nl t.I 

L~6~,::afl'Vta.:l.:l1'UfJqjLafJlt.l''Uft1'U~l1illi''f.:l1'U ~.:ILrI'Um,',futfud1.:1~ijt.l,::anitl1'Vt 1J1n~'U 

d111i''lJ~1U111J.:I'U6.:1tf1~Cli' d'1ft11J1,a6f)nU1.J1.J',ff)d'n~t.I'::tl'H!66d''U~1U'H1J.:I~rr11J1,a LUfl­

Ufl lA'ft::fl1fl ~::L;'J'ULLH!.:I'~ l1ffl'UUflft1~CJf1W'Hft.:l~1f1Lan If.:l1'U ft1'U~1U'H1J.:I'Uf).:Itr1~Cli'~' f 

'I I 'I '''' '" ".I....J! d"; .. .. ~ ~ '1.1'
l1Jft::fl1n~:: l1J1JfI'U "LLn::'H6.:1n1Jn1.:1L"1f)6fl'Ha1fJYl1.:1nfl1n::~f1"I.:Ift1~CJf L1JfI-1Jfl 19'1'Hfl1Vn1.:1 

~1V 

" " 2.3 ~fli.:lft1~qf'i.:lL1a1 (Timer) 11!6 Time Delay Switch Yl1.:11'ULUfl-i1fl til 1.J;L1N 

~'~lW1.JHL1f11	 "f).:I~'f.:l1'U''U'i1.:1L1f11i'U'l fI'U,j'na1JUfllWLdman'f.:l1'U L';'U ,ff).:IL~'lJ 
.1' .. _t' c:I _t' d ... _t':, '" .. .. .. ,

mnft1Hn.:lf).:I l1f).:ILn'lJ'Uf).:I l1f).:ILn1.J'H'U.:I~f) 116.:1'U1tf1'U~1 m~Yll.:11'U'U6.:1'C11~0]f'::1J6g 2 U1.J'lJ 

;Tf) U'lJ'lJu,n ~::Yl1.:11'U ~111L1a1~lli'i.:ll ~ Ua::UlJ1.J~ftf).:I'::LUfltf1ft'lf'" f1-fJ'fiJ6ua::na1i.:ll~LrI'U 
'" ~ .. ,.J!'" _t' .If .! : '" ~ .I, ' f111Jfl	 LL'lJ1.JLL' n~::'UfJ1J 'Dn1.Jl1f).:In , ::fJ::L1a1m, "H1'U~a6f1n~1'U LlJ'U L1f11nfl6'U 'UJ!1.:1U'U'U 6'U 
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• ..I: - ~..:. :. ~ .. .. "" .. ..I: '~d 1" 1 .....t11ULL1.J1.JYlff6~UUU1flllJt'::1'lJ,'h.:J1Ufl.:JUfl1lJtH"19)C]f1lJ60.:JL1ft1Ylfl~ ~m)::U"LO.:J fllm,. UlJ9) 

- .. : .I.. : _ d -.!f Yo Y. / - d -.!f.... 
t11fl C]ffl~L1ftlU1.J1.JUlJYl.:JU1.J1.JOL'nflYl'ouflnUft::' 'J1ftlU m,1'J1,::1.J1.J 01ftflYl·' OU fln'::lJl1ft.:J.:J1U 

"hU't1 d .:Jcb.:Jff1fl4i'f,::16.:J'" dl't1;1.J 'CfiflGJi'iinu1.J1.J't1d.:J:b~ ,::1"iffl't1 ftOfl , ~ 1U';1.:JL1ftl0U;U 

't1-a.:J'lflilflff1flotl~utT1~t1n11Time Delay Switch 

" 2.4) ;i""'~ff1flOl1uff~Ufl" (Photo Cell Switch) 't1;0 Timer dl't1;\Jfl11.J'llJm'Lilfl-

iffl1f1lJ'~~;ifll~oQuonOlf11'l~o~o~nUm,alJUfl'~~umufl;f.:J'~'Ug.:JL1l"flftl.:J~U~nh1,r 

nm,1"l1-a.:J.:J1U'tllfltILt.hhtl,:: ltl"tf 1U,s1.:J11ftlnftl.:J1u t11,.Ol1uff~Uflfl Lf!uff1,.GJi'fl11.J'llJm, 

1i1fl-Ufl'~Odl.:J6fl 1u~lfltlOlfltlUff.:JUflfl 'CfllJl'O'''Lilfl'~1.J;L1N'01.J61fll"1lJ,f.:J'~l~om, 
.. .1" "" ...... -~ ~ , •.1 "" ..:. .. 1 ...1.. ... ....
'fl\l1f111lJlJft6fltltl1lJOfl1.:J01Ylfltlft1.JlIlOUn1 Uft::\I::lJfl nLlJOL'lJ1U 't1lJYllJUff.:J01Ylflml1t1~l10 

_: ... .1...... - _~ ..I, y...a .. 
2.5 flflfl.:J1f1'0.:JlJ'1.J'::fl1.JUt1.:Jt11H (Dimmer) 1.J'L10l110.:JYl "lHt1't1'1.JnU 
.. ... : d~ • .: d • ", ..I .. 

O1untl,::ff.:JfI CJf.:J1.JHflHn,,0.:Jm,ut1.:Jt111.:JlJ1fl Ufl1.J1.:JflHnIl0.:Jm'Ut1.:Jt111~UOtl 't1;o'lfO.:JYllJ 

m""U'CfU"lJ"1~'1nmtlUomcr1lJ1,s1t1''1fut1.:Jff1Hmtl'u,::A1.JLLff.:Jt11H'1n,.1.:J01'nfl6fl1lJ 

,,,lJ,,1;i\l::utI'LtlittlU'tI'umlUou 'If0.:JA.:Jna11if'fl1",::,h Dimmer lJ1';1t11Um,tI ;1.J,::A1.J 

· 1-~ ..a" - • ..I A' • ,. ... !It •Ut1.:Jt11H 111't1lJ1::t1lJ",1't1 '1.Jn,n"lJ Uflft:: U1.J1.J Yl"o.:Jm, LLff.:Jt11H lJ LYl1nU ,:: L1JU"""16 

.1 .... ~ .1- • 1 ..I, .~ ..... • ..I ..
lJ'::'t1t1fl l1ft.:J.:J1Uft.:Jfl1fJm'ftfllJ'lJ1tlU1ff~t111.:J UfJ1lJYl lJ,,0.:Jm'Ut1.:Jt111.:JlJ1nUn 't1'0"1~YllJ 

Ut1.:Jt111.:JlI1fJUOn,s1fJ 'lf0.:JA.:Jna11 '~un 'lf0.:JtI'::1lJ Lflullu Dimmer ~1.fd1'" ;1.J't1ftOfl'tf1U 

'tf0.:JtI'::1lJftlJlJU1t1,j't1nou1" Transductor cb.:Jntl,::aYliml1~1 n",juUfJlJ1" Dimmer '::1.J1.J 

61gflYl'OOfld 61"::l{1U SCR 't1;0 Triac ~,« ~.:J,::n11'1fntl,::iiYliml1q.:J "fl1Qn ..n40'~ 
~1fJ t11U Dimmer ~1"d1't1;1.J't1ftOfl~\1061't11Q)JUfl'Uft::'t1ftOfl 'otl'OYlfl11lJAU~.:J,::10.:J1"Uft 

ft1t1fl'~.:Jih1f11LLl1.:JUft::'t1140 '«t11flfl11 

- ... -~ ..I.... - ."l !II ~ 2.6 1fllJOWJfl.,Uflfl1'lJUNUff::T10ULLt1.:J (Reflector) Ylfl lJN1ff::01fl JJU11JUL.:J1Uft::"0~ 

..." ..I ~ _2 ,_~ • .. , - ..I ~ ..I d.. l' A' ,Yo
lJJllJff::YlOUYlQn"O.:Jlt1 l1 LLt1.:Jt11HlJ1nlJnU U1.J'11W Yl"o.:Jm, NftYlfl1lJlJ1nflO lJ"O.:J 'II 

.:I_~ ..I...... .. 1Y. " - ,~ .. • ~ 't1ftOflnn1YllJ1flflQ.:J ..no 'J1't1ftOflUOfJft.:J1I1mfllJ flLl1'1::lJUt1.:Jt111.:J1nfJ.:Jl10

' 2.7 1f,::1.J1.J1lJ1fI'flOlJ,"11flOi'fl11.J'llJ'::1.J1.JLLff~t111.:J' U01f11,cb.:J,::t11lJ1'0 

tI'::'t1Vfll1-a~.:J1U'~ Nftm,ftnll1 YlflftO~OOml1.J1.JtI,::~nfl',::1.J1.J1lJ1f1'flOlJoW11floi'fl11.J'llJ m, 

1~l1-n.:J.:J1U' ~"hriO.:Jff1H' U01f11'1't4om,tI,::'t1 Vfll1n.:J.:J1U 1flfJ01flfJ't1ftflm,'''tI,::1fJ"tf'1fl 

"'1-~..I ~ d _ .. 1! •
U'Cf~"'lJ"1fl lflJ1flYlQfl Nftm'",fl\l1Lfl1.J'11.J'1lJUftt1LfI"::'t1 ,,0\jam,n'::'1fJlIlO.:Jfl11lJ'Cf0~ 

'Cf11.:J . lIlo.:JUt1.:J1J"lJ,,1;imfJ'u'tf0~i10d1.:J l11.J11 ff1lJ1,otl,t't1 Vfll1n.:J.:J1U '~tI'::lJ1NfofJft:: 
.1 ~ .. .. 1 .....~ , 1 - .. ,~ .. ~ ""II

20-50 LlJ6'LCJfUfl '::1.J1.Jfl11.J'llJOfl \;IlJfl,,1fJ lJ fI'flOlJl111flO' flunl1IlU1-.lU1l10m'fl11.J'llJ 

m,1Ufl-Ufl,~,u~0.:J"'10th~ 1'tf1't1lJ1t'CflJn1.Jfl11lJlltHm'fl1lJ'Cfml1l1l0.:JUt1.:J1J"lJ"1~ 1I1flm, 

..... .. '" ~'''.I ~ - 1Y.1 LfI" t 't1 YlH1",\lJ"1t1fl":: fJ:: na1f1U OWJU -.l Uogn1.J lJ':: II Yl1J tl1l1fll' 'JJ.:J1U'::1.J1.Jfl11.J tJlJ 

"1 - " ...... · .... -:'1LlJ fI'flOlJl111flo,ua::'Cfml1Uff.:J'''lJ''1fl '::lJfl1'::'t111.:J 3 1flOU O~ 2 lJ 
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2.8 fl1U1tumUaafln'llU1f1ff1tl1'rl1"ijfl111Jqqrlnv (Loss) ~1 on11111flVm'1~1J'IIU1fl 

ff1V"1'1 ~~U 1dfl-3l1)lnff1vijfl111J,y1U 'VI1U ~lni1~-3on1 1,ftr11J1,aflflf\111JqqJlnv ldfl-3l1)ln 

UH~U 1yJ-It1~n1u (Voltage Drop) UfI::f1"fl11~~lft-3111 6fh-3"~~11Jfl1,ijm,;tn\l11,nVl.JlnV'lrh 

lI)::~1Jfin'!fl 1,j loAfl't" 'lU1Uff1volI6UUtl:: 'IIU1fl'llfl-3ff1V~flU 1,f1'tf1J1:: ff1J~lI)::ij rhu ';1V1U01' 

1,J,::'tffffl'Vta-3-31U1~~1 1~ 

~-3UUmn],::'tfV"'VtaH1U1'rl~11U,::1.J1.JUff-3 ff11-3l1)::116-3i1m111-3UHUflfh-3lflu '::l.Jm\-3U~ 'tf't\n 

m'flOn&ll.Jl.J' ::l.Jl.JUtr-3 ff11-3 011\111d'n\ll'::l.Jl.JUff-3 ff11-3Utl:: m,'tf1UU1 'VI1-3tJ '::'tfV"'Vt a-3-31U 

1'rl~1 ~-3UU1'V11-3 1umn],::'tfV"'Vta-3-31U1~~11u'::l.Jl.JUff~tr11-3 lI)::l1fl-3fill)l'tu11J1~,m,~1,j 

~ !It .... • ....l ..I~ 1_"- ~.. ~ ...!I .. .. 
~ fl~tl-31JUl1JUfl Ufl 1.Ju., nnflUlff1J fl f11U1J1"'01' 'VI1J m'tl-31Ju 11 'Vt lI)11tu1'V1'tf tl-3 Utl::f1-3111f1qj fI fl 

I1fl-3fill)l'tu1f\111J~1Jfl1'110~m'tl-31JuII1V 

2.2.3.2 01' tJ ,::'tf ffA'Vta-3-31U, 'rl~11U1::1.J1.JtJi'l.J61mff 

1Ufl1f11,i1 , tJ lI)::ijm,;iAi-3,::1.J1.JtJ i'1.J6101ffloAfl1,flnflfl111Jfnnff1.J1VUtl:a~1JtJ, ::n'VIim'Vt1U 

m, tJ nU';i-31 U'II fl -3 ~~ flgfl1ntl1Ufl1f11' 1UO1,tJ i'l.Jfl101fffl1V1U61f\l' lI)::i1m'fl11.JfJ 1J f1 fl11:: 

61mff1,fl'tf1J1::ff1Jnl.Jm,1f-31Ufl-3d' 

1. ~tu 'tfIJUfl1n1ff\1nl1fl~"11Jfl111J I1fl-3n1, 

2. fl111J4u diJi'VIi''IIfl-361n1ffl'tf1J1::f11Jti1Jiui'nl.J~tu 1.'tflJu1UtG'fl 

3. fl1n 1ffijfl111Jtr:: fl1f1 tJ"ffll)ln~U f1:: flfl-3 l'ltl:: nau 'l.Jn1U 'tf;fllfluuu~,1tl~ fl 

tI'IIm'Vt ~flgfl1ftV 

4. ijm,''tf tll1VU'IIfl-361n;fftl1tl1U61f11'fldHf1~llf11J6Ufl::lfttl-3'Vtfl ,,jij1AUl.JloAfl1,f 

'1ntf1U'IIfl-361f11'SijfJtufl1'Vt'llfl-3 61n1ff~11Jl1fl-3n1,1.R1J1tu 1f'Vt a -3-31U, ~~11u,::l.Jl.JtJi'l.J6101ff'll fl-3 

. • • .. ~.I... ~ ..1 ... .1 1 .I ..1..112 al"
fl1f11'~H'l lI)::u~n~Hnu GJ1-3'11U ognl.Jfl11::fl111JlflU'Yllnfl'llU UWU 'VI'Yl "JJ01'lJ 'Sl.Jfl1 01 ff 

;,r 
f111J1,a'lUun'1I~-3U 

4.1 fl111J~flU,hVl'VI,.h~HU-311UUfln 'tfa-3f11Utl::n'S::lI)n&nflll)lflfl111JU~n~1-3'::'tf1H 

~tu 'tflJumvu fln61f11,nl.JfI1v1 Ufl1f11' on11~lnfln1'lhVl'Ylfl111J ~flU ,hU1f1fJn'fll.J'IIfl-3fl1f11' 

.I .. ~.. ~ jI.. ..I12 .! ~ .....~ 
mVUfln'llU NU-3,I1UUfln'tftl-3f11Utl::m::lI)n GJ1-3tl11f1fJ'Yl "JJlI1n'fll.J61f11'1JfJalf11J1.J~A ff11J1,a 

111U'VI1Ufl111JfflU'11J1n ~lI)::';1VtlAfI1'::f1111J~ou1Utf1ud'1«1J1n 

4.2 fl111Jffluehvl'VIN1UN,j'-3«lU1U l'Vtfl1UUtl::ifu,ffl~ lnAlI)lnfl111JU~Mh-3 
• ...,z ..1.1" .. .I ..1..1, "~al" ~ ' .... ~ 1 1

'::'tf11-3~al'tfIJ1J'IIfl-3WU'YllJ'Sl.Jfl1mffnl.J'VtU'Yl'Yl 1J tllJ'l.J61fl1ff 'J~flg~A"Umtl Ufl1f11' AVlI):: 

lnflfl11thVl'VIfl111J~flUN1UHU-3«lU 1Ul'Vtfl1U lltl::fu,fo-3 lI)lflfu~~i1~tu'tflJuq-3frh'tJff-3 

.I ..I..I~ ....1. 
'VtU'Yl 'Yl1J~ tu 'tf1J1J."ln11 
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4.3 f11111ftl\Hl1nm'UH;~a"tI~fl1~81n~VN1un'::9n &nfl91nm'UH;~a1l11'll 
'J! .. J ... 1. I' " • JI' !'It...l.A
ltlU"tI~fl1~tl1n'lVn::'C1H1U11YfJuH 1Y &'JfU m::~n11'tI'l1U1'l1~ .. ua::mI1V&lIUn1U11U~"tI~ 

1I1111ftlU ~1\'tI~.::,~;tI 1flv1.I;1I1Wfl1111ftlu .::u1.l,NU'l111&1fl1 m'tl1Ifl1111ftluua::'Jfiifl"tI~ .. .. 
11Y~tI~U1Y~ 

4.4 f11111foU91nhHhu1Y~1Y1H &Of"lnm,'linfHhu1Y~td1~II1V' Utl1fl1';~fI1V 

f11111ftlutltln1l1 1.I;1I1Wfl1111ftlU'uri1uif'9::4utlgntl~lu1ui1111~~&ilA' rhHh ua::t1u1u 

i1111~~'::tltI"1f11111&gU't;'~lU'1'll,f~'Jfiifl"tI~1f1H1Yf1~tl1f11' 'Jfiifl"tI~lf111'li~lua::tlfl'lm, 

'::tl1Vtl1mfY 

4.5 f11111ftlU 91n~tlgtl1fitf 1I\j1!lv.::i]m'f11Vfl1111ftlUtltln1l1'U l1.1"tl~f111'llftlU 

..!!I .. 'J!.I .A .. 'J! ~ .. ~ ' ''.1 .. ~.! ..
·n'llN1Y Un::f111'll1 tlUUpt~ 0)f~O'l'1f111111tlU'Uflfl"utlgntlu'::llln"tI~n"n"1InflUTl1a~ 

• .. .,){~ d, .1" 'J! ~...1 , )(~ ....,!II 1!
 
fl1&UUm'tlg &'JfU ~nU~111~lUtlfl'1f111111t1un&nfl"U'::q~n11~nUtI"''Hntl'VtnNtlU 11lU"U
 

4.6 f11111ftlu'lmfl!tI~1Jtlua::fl11mai' liifl'lf1m,'f~lU"tI~lfl!tI~1JtI&&a::fl11mai' 

·'li~1,jH"14~.::nm'f11Vfl1111ftlUtltlfI,f~'Ul11"tI~f11111ftlud'1IN1YUa::fl111IrtlUufJ~tl1-nl-MU 

1! : 'J! ... 1 .. J.. " .. J!II 11
m,,1IU1·1tlU lfl1'fl nnlfYU 1nq LfI'tI~f1t111'Vt1L'lO' 11lU"U
 

'J!" d" ,~, .. ~
 
4.7 fl11111 tlULUtI~91f1t11mfY1l1VU tlm1H1UlIJftl~l ufl'll~"1 lflfl9'flOlmfY.1fl1l1VUtlfln
 

, , , , ", ·.1 ~ ,-~

11flN1U'tI~'::tllV'::1111~mtltl ua::tl1U11U1fl1~'H'tlu'::~l"1111Ul1tl~ ua::91f1t11mfY1l1VUtlfI
 

~U1L~1111'U"tI~11;tltI1mfYt\'1Ufl11119~" lflvm"hum,1.I;tl1l11::~fl1.ln,tU1.I;mhva1l tl1mfY
 

~f1L~1111'U 1\'tI~1l::U 1f11111ftlUL~1111' "'''tI~t\'1V 4~1.I;'lllWfl1111ftl1J~liifl4u 1l::4utlgntl
 
.. .l ~d, ~
 

~W11.Q1I Ufl::f11111l1)1Un'1L,,1111
 

01,11,::11 Vfl'Vt'C;'H1U'li~l' u'::tlmJ;tltl1mfY 1l::ri~ Nfl"l'1\'fiflV1l1'Vt, Umnl,::11 Vfl'Vta~~lU 

'li~1"tI~tl1f11nrU"1q~ ;~UU1n1~m,11'::11Vfl'Vta~~lu'li~1'u'::tl1.nJ;tltl1mfYflw::~a~~lU 
Ufl::11YfJ 1I,.,111nV1aVLnfllu1flV'Vt,::.tl1ILfI«11fU~; [17] 't\'1Yl1t'i.t1~if 

1. mnt;tltJl~'uri1U"O~61f11' ri1U,j1~"1 "tI~tl1f11,i]f11111d1ftqJ,jom,'f~a~~lu 

, li~ldl'.f;tllfl!o~tJ;tltl1mfYlrtutllh~~~ 'tl1f1nm,1.I;tltJ1~ ,U -cbu,j1~"1 "tl~tI1f11" 1\'fl1111ftlU
 

~, '1I J1 ~ ..... !II .1" ,_J!"" .1" .A
1l1f11l1VUtlm"lqtl1f11' f1uountXfl mn1f1t1LlIUm'flflm'::u'tltl1mfY 11f1t1lfl'tI~u'tltl1mf'l' fl]j'~ ., 
ihLu1nH'um,1.I;tl1.Il~"~;j 

1.1 NU~1l1VUtlfltI1f11'f11,nla"'1't1;tlatitlU li4t1';1V'um,1Y::"'&u;~afl1~tl1Yi flV 

~ 'J! ~, .1 1!'" '" ~ .. ~_I"J ...llJUm'flflfl11111tlUl"lQtl1f11' Ufl::f11'uQfI"U 1IL~tlflUU1Y~tl1nflU tI1f11,nu'1.JtI1mf'l'fl1'1I 
JI ~ , 11.. .. 

m::1IflUtlVntlfl Ufl1Ufl::1Utltlflua::fl::1Uflfl"tl~tI1fl1' 

.l ~.I" 1 .. 11.... .....A, ,... 0"
1.2 ~unu'tltI1mfY fllJl~'Vt1::Nu~f11UnfYfl::1UtltlfI un::nfYfl::1uflflO)f~ 1I1IL~,mtl~ 

, 2. .. 'J! ..... ~ ..." 'J! ~ ..J ..a" , ,..fl1' 'D~U1UflUfl11111tlU~NU~6f1'JfU'HU~ l'Vttlflflfl11111tlUl"ll.,ltl1f11' n''H'tlL~fl1Umv U110~ 
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.1'" d • v '" ~ "'" .1'" .1.1	 .1 "" lJn.ltl1mf'ffll'lSUflUfl1'tJUU1UflUfl111Jltl1..l OJf.:l'tHNlJ''U61mf'f'rhI1m'tJU1..I11..1 ':lJ':11t1~fI1 

hHhtl, :1J1tU 30% '\ItHfh""Hh~lfltl1 f~tll~tl1..l lla:';1t1aflm,Ufl11'tl'11J..f.:ltl':11 ii'~fh 
• ... .IV 

C)ftl1Jl101f1Jlfl'tl.:llJ''U&1mf'f 

1.3 '1f11,~umnJi''Utl1mf'f fl1",rij11~1~1.:1~tltl~tl" 11;tl,:1,rU11~1';1.:1fl1'U 
.. . -"" .. 1~ II • .f ~ ~ .I '" lU'W1:'Vlf'f111l.1tllla:'Vlf'f fl'\ltl.:l61fl1' 11U1,,1.:1'\1tl.:ltl1f11'fl1'111fl':'fl-n'lS1 fl1':'fl-n"1'Vl~~C)f'U 

" 
'r..nH11..111a'.:Itl1ii,.Gl~ 50% ,:Ufi19111h::fltl'Umnhtll'Vlfl111J!tl1..l '~1J1fl 1';1..1 fl'::'fl 2 oi1..l 

" " 
lrl1..l fl':: 'fl1a'1I 1'1'1Jfl1,difi1i1tJ '::fltl'Um, d1t1l'Vlfl111Jftl1..lfhfl11fl' :'fl1a'1I" 1J"1oi1..l1Atl1 

i1'::1J1tU 48% 

1.4 m,U.:Illa'.:I'1flll1t1Utlfltl1fl1' ':a'11J1,aaflm,ri.:lN1Ufl111Jftl1..l'lflll1t11..1tlfl 

tl1fl1' '~1J1flfl11m,1fli11..1 11;tl~an1..l11a'.:I1l1~11 1..Itl1fl1' 1';1..1 if111~1';Hlrl1..lU'U'Ufl1':llfl 1a' 
"	 . 

1I1'1'1Jfl1fulfltl111a: m,1fli1UU.:Illa'.:Ill1t11..1tlfl ,:Ufi1i1UUfltl'Um,d1t1l'Vlfl111Jftl1..l.hfl11m, 

1fli1UU.:Illa'.:Ill1t11u1.I,:1J1tU 41% m,U.:Illa'.:Ill1t11..1tlfltl1fl1'a'11J1,an1'Ktfltlm,1fn1..la'1fl1U 

" 
UU191.:1ua:U1..I11..1tlU 11;tlm'11a'UU1..I111~1~l.:11t&'11J11l1t1 1u	 tJ,:1'Vlf'f1Ul'\l"!tl1..lfl1'1fnua'1fl 11..1
 

"
 
1L1..111..1 tl1..l 'Vl1.:1iif'ffl::11..1tltlfllla::fI::11..1flfl ua:1fn1..l a'lfl11..IU1..I191.:1'Vl1.:1111i1tlUa:1A'
 

"
 
2.	 m,tJ':11V"'-n"'111..1,:'U'UtJi''Utl1mf'f"O''~fl11~1~1.:1Ua:,,OfllLtlflri1U u1imnl.:lu 

..s '" .1'" ...." • 11 , •..2 !II ,. iI .. ~.I.I;2.1 "n111'tJ':'U'UlJ''Utl1fl1f'f'lS1..Iflflfl111..11f11.:1 \11 1J,,111J1..I 1Jfl1'1 fla'1f101f LlJ'Vl"tl.:l 

1:'U1t1tl1mf'f (EXHAUST) 11;tl';tl.:ltl1mf'fIl1t1Utlfllt&'1 (VENT) 1'W'1:1l:'litJ,:11Vfl'Wa.:l.:l11..1 

2.2 61mf'fIl1t11..1tlflfll'1,rlt&'1,rtl.:ltJi''Utl1fl1f'f1TtlfJ~tl" ,.:I'lifll'1fi~ tl1JU1J1t161mf'f 

'\101:~tl1mf'ff tlU11;tl41..1 if1'lit11rl1..l~'lifl1'lilfl'Wfla1J ':'U1t1tl1mf'fltltl 

"	 ..."2.3 i.:l~1J1.Ii''U~Ul11IJii1,r1111J1:a'1J ua::tl~htJi' 'Ulfl'tl.:lLg1..l Ln1..l'1.I i.:lLVltli'l1Ja'i'Vl1,r 

fl1'UtJ1J~Ul11IJii~1111J1::a'1Jn'Ufl111Ja''U1t1lfltli1'tJfl1,tJi''U~~0111IJii~~Ul11IJii78']: (26°C) 'li 

f11Hf.:ll'Vltli'l1Ja'iYI1,f~lfl1175 of (24°C) if1tJi''U~Ul11IJiitJ.:I~1..I1'rh''~fl·11,rtJ':11VfU1u'~1Jln 
.1 .: 
'\I1..1 lVl11..1 1..1 

,:, .f • .1'11 "''' . ...2.4 111JU111fl111Ja':tl1flUN1..Ifl1'tl.:ltl1mf'f'Vltlg~11..111tl.:l111..11mfl'\ltl.:llfl'tl.:l fl1,atl~1J1 

• • II..: 1 .:... _,! • 11 ...
Vl1fl111Ja'::tl1fltltl1.:1Utltllfltl1..la: 1 fI1.:1 m'fl1fl111Ja'::tl1fl 11tyVl.:llfl'tl.:lfl1'''""1.:1atlfl1J1n1.:1i1 

" 
a: 1 f1i'.:I 

2.5 lil"1flfl!tl.:ltJi''Utl'mf'flU.... 1:ri11..1~'hlrl1..lUa:11t11~911rl1..l l';U ,rtN~'liU'f 

. .:111..1 1 .t111J.:I~f11'iJ"lfl!tl.:ltJi''Utl1mf'f' ~ritl1..l 11..1,;1.:1~tl1mf'f'lifitltlftl1..l ifl11fiJfllfl!tl.:ltJi''Utl1mf'f 

~ ". 1-'li' • , •.... 1 1 ", .I 1.J! ... .1'" 1 .I ..llJfl11U1f11.:1 l1ft1JaltJlVl 1...."::11 1J1JlJ': tI'lS1..Itl: 'lfttlVlll:: '.IJlfl'tl.:llJ''Utl1mf'f U'UUI:'Vl~0l11fJ1J 

tntl1..ltlfl'lillflfl~l.:11l1flll1011..1)J1mrfl 
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2.6 ,tlatlU'fI!0~tli'1.J0lfllff1'H1i 'VlAU'YIUlfl!O~lrll~ntl'S::aYlitl1"''UO~lfl!O~~A~~ 

lito~~nn1f~1UlJ1U1U UN~'S:: l.Jlt1f111lJfouua::fl11lJ'~U od1Urr;1'"Yll"1YI'SlJ fll'SltlatiUlfl!O~ 
1 I. "'&".1 ~. 
l1lJfl1'S,"~1'SW1'ft'S O~YllJU'S::l1 Yl1I tl1,"q~ 

3. m'Stl'S::l1VA'nn~~1U 'W~1 hn::l.Jl.Jtli'l.JOlmff'U\,I1fl1l1qj'U0~01f11'S u1imnh 

,~ 2 11 flO 

3.1 11m'S1f~1U fltln'JGi'~uod1u'S::l.Jl.Jtli'tJolmffodl~u tI'S::BYlitn'n fltln,Gi"::lJ 1.J 

.1'" .&. : 1~ '1 11 .. 1~' • .... " .1 '" 11
u'l.JOlmffYl""fl~ 'JJ~1UOQ UOlf11'SullJm'S 'JJOtll~ll1lJl::rrlJ ua::fnu~a~,,0~m'Su'::l1t1AU111 

~~:: ftllJl,a~"m,' f'nft~~1U 'f"'hft~'1 lAtI~'«1'U0~01fl1"u.t0~a~lJulY;lJ ,,~u11m,ua:: . 

... '" 1-"· : ,,,,& ~ ".1 !II 1-"~ • .!'& 1 .&
"10tll~ flO fl1tJfJlJ l1flWl1fJllUll1~0'OUYI''Ul'fI'0~1I1f1111lLOU l11J'lWl1 fJlJ"1Y1q" UOlftl'SYI 

" " " " 9iA91~'::tJtJtli'1.J0lmfftl'S::'tlYllft'0~nl\11,3u,,,i1"'::tJl0ft11lJfouI1tf\I1 (Water Cooled Water 

_" • : I d ".Jf ". .1 .. .. • .! .1 1-"" •Chiller) m'ft1tJfJlJ
, 

11 flWl1 tJllUll1ftOltlU'Vl''Ullfl'O~ Tllft111lltlUlJ'lGll1fJU\'ll~ ,::Til l1lft'SO~Yll 

J'1'~U 1f'nn~~1u ''ri-Nl\fOtlft~ 1u'Uw::~mnilf111lJl3uv~od1 u,::fttJ,9ilJ'l 1U1U'H d~~ tn,::tli'lJ 

tl1mff1um,nlft111l~uq~qA'U0~01ftl'S,::od1u';1~l1alnftl~1U4~,rJUl1ftl~01ftl,'Ii'l.Jft11lJ 

f ou ~1nllft~01iifl6 1U';1~'1ftlif"ft!0~nlf1111l,3u ,::.t0~nl~1Uodl~'H Unuft::1flw-NllJln l1;0 

1u'1~1naH1u'U0~l.JH,fioul';U 1uqtlfou tJl~ftf~m,dlt1lYlfl11Ufou~l10~~J14~1f~1u~ntJ 
" : d .. , I • : ,.. _", '11"" .. d 1~

'ft'O~nlUllt1Un,:: lJrrllJl,anlflwl1fJlJ'UO~Ull1aoltlu1l1ft"ft~Uln~ "lfl'S0~nl\11loun,:: .. 

'-w-Nl1l1m';U'~t11nU 11m'~'::ftflflWl1fJijJll1ftOlgu1tf~1nl'.tl"tIliJ"l10~~Jl'~1l4u6n1 

'f" ~~,::lflu m"villifu~m,dlt1lYlft111lfou llft::nUNft1tfm,1f'nn~~1u'U0~l ft!o~1tf1l1n;fu 

';1Jl'~Uaflft~ dll1i'tJm'SliJ"l10~~J'1lY;1l6n 1 ""if' fl,r1U.t0~nmU"1'fttl11::01mrrtl1t1UOn 
tI,::nOl.JI10 l';U 1u~nfltU'HtJijtl1t1UOn~10duft::qtl'HU11l1;0'1ftlnftl~;;U lrlU.tU ab~ '''t1t1n9i 

: I d d.. • • , 11 ~ ..: 1_" '" .&
U1'Haoltlun,::1lflW'H tJ11911'n0t'fllft1'OQ'Ul1 m"ufl'HON~U101',::nl 11"'ft~~1UYlftfla~'1n
 

" .1 : d , IJ! I '" 1.Jl. '" .& '" ~ .. .Jf t .1 '" , •.1-"1 .&1~

lfl'O~ TllUllt1U lJr~1lfllnl.Jm, 'JJ'nft~~1U'rIyt"all'U0~'HON~ 1 f1~'U0\lftfllT11ft~ Tt111'r1 'JJ'UO~
 

.4 .1 : d I d.& .: d I "'.& 1 .&
I I

lm0~1I1U1't1UflO'HU1t1fl111l1tiUYI'lW'H(JllU1'HftOltlUfll~'1 nuYlUt'f,,~ U"1'1~YI 2.2 
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.I • ..l! .. ' • .I.M ..I,.JiL ".1 J d " ..... !' t .... ..f1',Hn 2.2 fl',,1ft~ 11'W1Yl ""O~lfl1'O~1I1w1W\l~O'H\l1t1fl11lJlVU'n~W'HfJJJU1'Ha6ltl1J"H'l flU 

.. 
,W't'lOi11111'Q8ti1" 

",f~'''''lml",e~tfl18~''lJlti1'U 
kWIkWR 

\ 

kWrr 

85 

83 

77 

75 

68 

66 

0.274 

0.254 

0.243 

0.228 

0.200 

0.196 

0.967 

0.897 

0.855 

0.802 

0.704 

0.690 

"1 .. " dKWT - n ft1ftftfl11lJlf.IU 

T ... "'Ufl11lJl~U 
.ll .. .1 ".1" 1II.J!.'t 1 .1 ........ .1


3.2	 fl1'1I11~'fl'l!l1~1Ifl1flS'::1.J1.J1I'1.J01fl1ff lJ"OUU::w1 Ufl1'lIIlU~fl~\..I 

.1'" • _I(!ff t ..I..l! ..It 'It'
3.2.1 YlftU01.JUa::1I'1.JUft~'::1.J1.JOV1~ttlJ\I'UlllJ\..IflHfl"1ft1lJnTJ1'H\..Iftfl1'Ylft~ Ld 

ftftOfl01qfl1,'f~1U"O~'::1.J1.J 1ftvlJ1nu-&1fl1,tJ;1.Jufi·n::1.J1.J1\..1fl;~u,n,jn\):aflufl1',,];Ul1"~f1;{j 

lAV1~'~fl'::~lnU'::1.JU ~11"tJ,::anin1ft'Uo~'::1.JUaftft~l~OV'1 
-	 ... ­3.2.2 "'~lYloi'llJuin'''fl11.JfJlJflflS'HfJi3'nftOl'HlJ1::n1.Jfl11lJU1lJl'a l'\lU\..l 'lifl1' 

iUt1oi'llJ'n'iYl'-rt"~l~qft ua::'H,!\..Ift1'1\)U01111l'no;'llJ'n'i'n'n'llJ1,a";H1\..1'~tJn;i'H10Lli 
..... .. 0 0
 

~W'HfJlJYl'WOl'HlJl::flO	 24 C - 26 C 

3.2.3 lfl~O~ti~tllJlg\..l fl1,ijfl1n~lfl11lJtt::01flUPHfl10~01fl1ff Utl::"fl~lfl'lllJl~\..I 

(Cooling Coil) lflutlnf1 ~1~tJnl'01''''~mh1'n'ntJ'fl;f\..l;h;1.Jfl11lJfou\)::(hf.llnfl11lJfou,n1i~ 
,,-..... , .... - .. '_"	 .... - d •

";11'HU1WUnnn1.J tJ6~lfl1' O~";l U1W\..lij~flS '" fJi3thri~Hftlt1,,]'::animft"O~lfl'O~~lUllf.1\..19ha~ 

~1V 

3.2.4 ";lfl11lJfI'::Olf1flO\..llft\..llGJfOi'~'::1.J1t1fl11lJfO\..l~1V01fl1ffli'JUtJ,::f1 un:: 

'" 1\)'n'01.JOV111fij1f1'flilfl"11~n1~alJ~1f1um"::111Vfl111Jfo\..l 

3.2.5 ";lfl11lJU::01ftflOUlft\..llGJfOi'~,::1.J1tJfl111Jfou K1VJ1 litO{j \)In'::1.J1.JJ'l 

'" ~\..Il1V\..I1\..I, ::1.Julfl\..l,::umi'Jflu-n::,:: l," tlfttlOfll1tl1 ;h~1\..11\..I "O~'ltJfl' ai'fl111 UUU'~.,jfl ij 

ft::fli'\..Iua::fi~untJ,o li'J\..IHft11f~tu'HfJi3fl11.JUUu,«~4\..1 \l::J\..I;YO~~lfl111JfI'::Olfl1J1n,rOfJft11J 
fl111Jf1lflu 
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.. " ~ 
3.2.7 iA1lfij011'1.huA'lWtl1Yf\h1U1'::Ul.JUl'tnlolgu .~fl"llJffOtJ1'O1U1'::l.Jl.J':: 

~Afl11lJffllJl1'tl1U011'thVlYIfl11lJfou 
I 

' 

'" '" ~.I ' '" 1 ... .. ~ .~ '" ,3.2.8 YfA~lJ'rJ0fl1'::~0~1I1011' 't1~O~U AtlO11' OA '11' ::1.J't11 0't1 VAw llJUOVH . 
fflhlfrlJOflllJ1'::V::nal 

3.2.9 'tiflalJ~';1.J~1VfflVYflU ,::1(0~f11'1'trOl.Jfl11lJ;t~'ll0~trlV'Vnullfl't1lJl::fflJ 
~ , .... , ," t.Y'l 

3.2.10 m1'ffOl.J011'1'1'll0~'Vl0\hlVU un::GlIOlJUGlIlJU U1U'VlO\h1'1lJ'Vl~lln L'l1011' 

~ : .. .1.1 .. , '" .. l' .I1.P. ~ l-t .." ~" ,
1'1'llO~UllVun'2IJ01'Wfll~'1 lfl'0~t1l.JU1Ul.Jl.J't10V 'll~'Vl 'JJ Packing Seal ,::~o~ l1lJ\h·lJlJl.Jl~UfI 

illfl1,1lff1lJlmnu'tJ 
~ ,'.I .. ~ 111 .., ,..I

3.2.11 f11'1'ffOl.Jm"1'll0~'YIOalJ 'YI01'lOft'll\J ,,'1lJa~011'.OlJU.lJU\J1\J'Vl!rnlJ'Vl 

3.2.12 f11'1'ffOl.J't1\Tl~H ua:: tJ,::~1l1UUOOOlfll,'hijlf1l'111lf0101f1fou 

mV\Jom.f;'~mfll1''t1!O11l 

'" t .1 '" '" ,_.l~ 1 .1'" 11.........1
 
A~\J\J011'IJ1'::'t1VAYfa~~lU11111 U1'::l.Jl.JIJ1'l.JOlmft '::"0~lJfl11'Yf'11'Gll11101''YIl't1lJl::fflJU''':: 

~lJfhtil.J011' a ~'rJU d'1't11001fll1' ffllJl1' tltJ1':: 't1 VA Yfa'H1U, ~~11U1'::Ul.JtJi'1.J0101ft' IllJl0 tlOlJ .. 
UfrA~1101fl11',r\JijtJ1'::a'VlimYf'u01,'f'Wa~~1\J''ri~1 ua::ijNal'l11~fhlf'lVl\Jil\JYfa~~1\J 

'~~1'll0~01fll1'aAa~~1v 

, , , 
2.2.4 U1UU1U"t)~1Iillilln(t)~'UI;t)~m11.ht'HitAyta~~1'"'~~1 

2.2.4.1 llN'U~1'Um1if1m1~nml1'''~'ih (Demand Side Maoagement: DSM) 

lflu1j01nl11iiu01'fl11.J'1lJU~::n'irl.Jfr\iu'lfm"nvl'f111fJu'tJodl~ijtJ,::a'Vlitl1'Vtf~1jm,'u 

011' lYilJ tJ '::ff'YI i fI1'VtOl'1f' 'ri-Aln'llJl1'tll'll'~1Avm,1f~tJo,tu'"vJoftl~ijtJ,::a'YIim'W tt~ 't1!0 

1Avm,1nvl~11flu 'tJfllrlfl1'1f1um'n'uo~~Ofl11lJI(0~fl1' 'vJoftl~l'~lJ~\J' ~Odl~lftV~'WO u~::ii 
tJ,::ff'YIifllYf "!~tIA ij,,"u'rJu1UOl1'Nftfl'~~11~aV~101101,iA't11U't1ri~Nafi,~~ l1AViiOl' 

~11ilum,1flHm, DSM fl11.J~tiU'tJ 

2.2.4.2 1Jlf11m1~1'U m1''''~1h (Demand Side.Management: DSM)
 

lJlf1,m'~lU DSM ftOlJlf1,m'~fh't1u91~Ul~61lfflrl'rioftl1tJaVUUtJtHltJUl.Jl.JUa::tJ;lJ1N01'
 
lnvl~11lfijtJ1'::a'Vlitl1'Vtfluo~tJ1':: 1v"U'til.J'rJ0phv un::tJ1'::1'YIft"l;}lAVft1U1'1lJ ff1lJl1'tlfrUO~
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f1111J~f)~m,' f ''tiyh~f)qt n 'ti"h~1ii1Jl'U 'l(f)th41itll~Vif)U a::iitl,:: anitllVi'C1~tXfl ~~U 1141~'U 
1J1~,m"'t1qj'1 '1( 21Jl~,m,tif) 

1. 1J1~,m,1(1'U11f11 't11J1l1a~ 1J1~,m'1~'1l'lf~,n'tiyhaf1m"n'ti"h''U,b~L1a1~ii 

m,'n 'ti"htJ~tX~'Uf)~'::'U'U ''UU~ft::1'U tH lflllPh'Un1~'Ulll'U1l111f111I(unm1fh't1'Ufl6~11,h 1'ti~1 , .., .., ..." 'U t\fl1!lw::fl ~ 'U
 
"
 - mnl~6~11,h''ti''h'lfu~fl~1~n'U ~11J,b~11a1'Uf)~1'U (Time ofDay (TOD) Rate) 

" - m'~~6~11,h ''ti~1' lfft::'t\'f)'Ua~~'U'rJ'U't1U1l1tXfl't\'1l1''Um,ifl't11 't1;f)m,Na~ ''UU~ 

ft::i111J~ (Real Time Pricing: RTP) qtn'ti~1''U6~11'''~flri111l::'I(;''Um'Ur~6~'1,h''ti~11rt'U 

11l11'U lflll11f\11l::u~fl~1~n'U''Uu~a::ci111J~ 

- mnf~11f11,h''tiyh''U6~11Yf1ff1!l'lfn'Ut1fllll~n11J1,aftflm,'f''ti~1 1~f)m,'f 
''tiyhaAt\~~11J~'I(~flt\~n'U'~U«1n'Um,''ti~1 (Interceptive! Curtail able Rate) 

.d, I' I 'J! I I.., I ,2.	 1J1~,m,n 1J "11f11 t'lUfl1J1~,m'~14'1 fl~~f) t1'U.f 

- m,ifl'lfa~l~'nlHm'1~'U 1';'U m,' lf1~'U'lf1m't1af)un~'f'ltlflHU"'ti~1~ii 

t11::aVlin1Vi~11rt'U'ltln,ai'~iitl,::unin1VitJ~ 

- m,iflft1i~'t1;f)f)'Unlqtfl'ti~1 'If{intl'::'t1Vfl''ti~1 1';'U mllaf)n'f'ltlmw1'ti~1 

9i1~'1 m,'f1t1'f1nf)n!1~~1't11J1::ft1J m'f)f)nU'U'UU'1'U~t1,::'t1VflVia~~1'U 1rt'UfT'U 

- m,'lffl111J';1l1maf)''Um,d1'11lanlllW::euf)~m"n 'ti"hl'UU'1'Uf)gf)1nll 61m, 

't1;f)1H~1'U'lf1ft1't1n"1J ua::1ft'Uf)u'U::ilm,t1,::'t1vAVia~~1'U' 'ti"hm;Hiitl,::unifl1Vi m1 

f1fl1tif)n1J1~~mnh~'1 1~f)1l11J1'f1rt'UUF-I'Utlfi,j~m'1l::l'Uf)gn'Uan1!lw:ma::u~'UuF-I'U''Um1'f 
''ti~1euf)~qtn'ti~1''Uu~a::mi1J1i11't11J1l1 ua::'Ulll'U1l1m,t1'::'t1vAVia~~1'U 

... 
2.3.1 fl1nl'tl1l'U"'8~'rtqfln1111 

... ".2 I ~ ......... "', . .d.f" .2 ~ I I

Viq~n"1J [18] 't11J1l1a~ mm'::1I1'rJnf)1I1~'Uf)~11~1J"1~ llJr~ 'Ul1Ull::1u'Um,n1::1I1'Uf)~1J\!lIlt.J L1J11 

• : Jf.d. • 1 f'" .. ,1J'f'"~1n~11Jd , I • .2 : Jf4m,n1::n1'U'U r.tVln1::n11l::n,::n1 All ~1't1'f) ua:: 1J11m,n'::-n1'U'Ur.tf)'U1l:: 

d'~Lfl~n1'U'I('t1;f) '1i~~11J 1';'U m1L~'U m''VJA't1;f)m1ilfl m,;,'Uf L{I'UfT'U utl~f.if)m{l'U 2t1,:ann 
tif) 

2.3.1.1 Viq~n"1Jfl1l1'Uf)n (External or Over Behavior) 1{1'UViq~f1"1J~n,::Vi11~f)n,::'ti1u«1~~'U 

ft11J1,atT~Lfl,,'1( U11~f)f)m{l'U 2t1'::Ltln fif) Viq~m'1J 11Jtnua::Viq~n"1J 11J1afJa 
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1. 'Vtq~n11u'uCn (Molar Behavior) 111u'Vlq~n11Utl1v'\.nln~ld&n,::-n111«1«tUC\'1U1'f.) 

if·:un9ln1u'~~1tl9l111.lch l';U m'lflU m'l3fl nl'Si'1J1.l,::n1U&1't11' m,l'h.:l1U 1rJUA'U 

.... , ~.....I. .2 2 If. 
2. 'Vtq9ln11u UlnfJa (Molecular Behavior) 1lJU'Vtq9ln11Utl1VU&nn 1U&fl'::1I111111~&U 

'liC\'1Ul'oft.:Iinfl,l11U1~U '~~1V9l111.lch 119lU1fl!&.:Ii1&~C\'1U1'O';1Vftfl1l1'~ l'lfU m,n,::-n1"&.:1 

9I&U9I1.:1'1 m,-n1.:11U"&.:Im::1'Vt1::&1't11' ch'''' C\'U&.:I l{lUA'U 

.... ,	 • ~... , , .....1 ... .I 
1.3.1.1	 'Vtq9ln11Utl1V U (Internal or Over BehaVior) llJU'Vtq9ln11Utl1V U ."&.:IU....lIVninfl"U 

2 • " ..!J ... ,Jl • !"9.1"2 1...1 .2 ... t ,t..l t ' 
U1111Jflfla&U UC\'1U1'O·n.:lin9l1't1U't1'& 'JJ1fl1&.:IJJ&·dfl ,,~nm::'I1'Vtq9ln11UUU'11n1UUn.:: ~ 11 

'Vtq~n11Utnv'u1nfl~Ull-«1't1;&'li '«llri m,{Sn m"1 m'flfl Ua::m'~flaU" 1rJUA'U 

1J~U [19] '#:mh1tl.:l'Vtqim,u'j, 1rJun.m1U"ln1.l'::1Iln~U""1I~n,::-n1&1"::111ua.:l~ft.:lin9l'#: 
• , "2 ... "",1, ~ ,. ... 11 t... 11 

't11& U "ua::'Vtq9ln11Ufl.:lna11U U1J.:I&&mlJU 3 t11U flO 'Vtq9ln11U,,1Ufl11U, 'Vtq9lm'1t"1U 

l'9Ifl;ua::'Vtq~m1u~1um,1.la,j; 
... 11 t	 ... 11 Lt

1. 'Vtq9ln11U,,1Ufl11U, (Cognitive Domain) 'Vtq9ln11ufl1UUU"U"&.:Ifl11Ut11U1'O 
II 

n1.:1«1Ufl11U{ m1',ffl11ufiflua::m,ifJIU1m1n1.:1~1Ut1;i1qJq"t11U1'O'1UUn9l1Ua1~1J';U 

\l1n~1v'1.lv1n ~.:Id' fl11U{ fl11U'1 (Knowledge) fl11Ul0«1" (Comprehension) n1,,111111f 

(Application) m'11fln::H' (Analysis) m1ft.:l1fl'1::..;' (Synthesis) lla::m,1.l'::lijuNa (Evaluation) 

... 11'"	 ... 11.1 .. ,
2. 'Vtq9ln11u,,1U1.9Ifl91 (Affective Domain) 'Vtq9lfl11U"1UU 't1U1VO.:l fl11Ut1U • 

t~ '.. " " , ".1"'.1 ,... ..I.... • !It ... ..I •fl11U,nfl vnn fl11U1f&1J um, 't1fJllIfl1't1'&1J'1J1Jl.:1fl1UVUnvflooog 1lJU'Vtq9lfl11unV1minm, 

... ~ ~ ..1....1 ,..., .. ~'Jl. !"9'" "'... , .1&1I1J1V 1'Vt11::1lJUl1.:1ninfl'IJUtl1V U.9I ."&.:IflU GlSn::rJ&.:I 'JJ1fl'&.:IJJ&'Vt1rr1l1fl'Vtq9ln11U1't1a1U 

t~, t,..I '" ... ..I
1'Vt11::fl11U,nntnv U"&.:IflUUUV1n9l0m1n\l::1fl'Vtq9ln11UnUt1fl.:l&&nU1tnvUofl 

3. 'Vtq~m1u~lum11.ln,j~ (Psychomotor Domain) 1flu'Vtq~m1u~'ffl11Ut11U110'U 
. , ......1... "'... ..1 , ...... !It 

m1Ut'lfl.:l&&O"&.:I1HmV GlS.:I11UO.:lm11J(j1J9In&1.11t'lfl.:l&On Ut'lfI1Um1W't1U.:I'1't11&&1.1UU 

.....1 " • I'" "'..., "_1'" 11,1 ~ ... 11 ~ ..
'Vtq9lm1unfllflfl::1U110n\l::1J{j1J9I Una191& 1J 'Vtq9ln111tfl1UUllJU'Vtq9ln11U.,,1UCXfln1V GJ1.:1 

A'o.:l&1"V'Vtq~n11U~lUl1nii1qJqJ111;&111u'Vtq;n11U~C\'1U1101.l1::1ijuNa '~~1V 119lm::1J1Um1 

..I"" ...... ,111	 "'~, t, ., ...
nn& 't11flfl'Vtq9ln11uu rJ&.:I01"Vl1a1Ua::m191flflU .'t1a1V"U9I&U Un1.:1cx"tn'VtO&11 'Vtqfln11u 

11 ... "'... ~ JI t "..1 '_r .. .. ~ ~ .. 
tl1Um11.lQ1J9I"&.:I1Jflfla1lJU1lJ1't1U1V"UtIflfl1Vfl\l::"1vln1JflflaUcx"tn'VtflllvmlJU 5 "U9I&U flO 

m'laVUll1J1J (Imitation) m,-n1911Ull1J1J (Manipulation) m1Ufl11U\lnA'&.:I (Precision) m1m::l'h 

, ,.	 .21"
&V1.:191&lU&.:I (Articulation) lla::m1m::,11 flVll11U"1fl (Naturalization) 

... , .. '.i"'I "	 , ~ .2."tI''Vt.:lll 'ft'lIU::L'ft'OV' [20] tll't1fl11U't1U1V "&.:I'Vlq9lm1UU lIV11 1lJUm,m::,11 't11&'Vtq9ln11u 

'fl ., "&.:IflU1'1 .",hU'l1tY1rJum111t1fl.:l&&n"&.:I1Jflfla 'flvu-IU!1U~Un1nfl11uf lla::nf1Ufl~ 
..I ..... , ...... .. t '" ... ..1 ' ''' 

,,&.:I1Jfl fl a 011n1JflflaU'Vtq9lfl11U1l9lflfl1.:1flU nlUO.:l.lflO1'Ufl11U,ua::nf1Ufl9ln1l9lfl9l1.:1 nu 
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I_I ...
2.3.2	 f)~ft'U1:m8U"8~'Vtq"n11u 

.. .. .I -'.1 .1 ' '.1.1 .... q"n1',1J"tl~'llflfllllnA"1..I1 ....,1::tl~fl'lJ,:mtl1J 7 lJ1::m1 "tl lJ1..I 

1. fl111J~~'H1J1tl (Ooal) Irl1..lfl111JKtl~n11'H;tl1"q,b::u~fl'~Yl11"lfifl;hJn111J fl1..l111 

~ .1'" "" ~..I... .I ... 'd1-1I ,.
¥Itl~1I1n,n111JI""tlll'1..Itl~f1111J"tl~m1'YUnfl"'1..I	 ''H1tlll'1..Itl~''111Jn,n111J1J1~tltlHn ,""111J""tl 

Iltl~m1'~";1..Ii1 U,jfl111Jlltl~n11'H;tl1"q,b::u~fl'1J1~tl01~fllltl~1fI1ftl1..111..11~,::u11J11a1J"11 

fl111Jlltl~n11 fl1..l111,::;jfl111JKtl~n11'H1I1tl'l &Ol~11..I11a11;itl1n1..l uft::ij'n,::lltl~latlnU1..l ~"tl1J 

f1111Jlltl~n11t; 1Jfl11..1ntl1..l UlI:: U1..I tl~fl111Jf\'tl~m1~,.h~tltln , tJ11..Itntl'HtT~ 

2. fl111J .... ftl1J (Readiness) 'H1J1tla~ 1::fT1Jl~tn1:: 'H;tl fl111JU11J11a~\hli11..111..1m1 

-rhfi,n111J1l4tlll'1..Itl~ fl111Jlltl~n11 fl1..l111 '1iU11J11au1..I tl~"tl1Jfl111Jlltl~n11 , ~'H 1J fl'lntl01~ fl111J 

Iltl~n111JHtl01~tl~1..Itlm'HUtlfl111JU11Jl1a"tl~I"1 

3. lI'a11..1n11a1' (Situation) Irl1..l1'H'1m,a1'~liJ"ltlmu1"latlnYl1fi,n111J 1l4tlU1..Itl~ 

f1111Jlltl~m1 

4. n11UtJlIfl111J'H1J1tl (Interpretation) fltl1..l~fl1..l11n::Yl1fi,n11u1fln,n111J'Hd~ a~ 

'tJ 1"1,::lltl~Yt'1'tU1Ua11..1m1a1'latlntl1..lU~191fla1..lt'latln1inl1~fl1fdn::1"fl111J""tl1'1J1n 
.d 
lltlfl 

5. n11"tl1JlI'1..Itl~ (Response) Irl1..lm"hfi'n1'11JIl4tlU1..Itl~fl111Jlltl~m1 lfltl1in11~ 
·fI	 . 

'~latlml~111..1,j1..lm1utJlIfl111J'H1J1tl 

6. Na~ '~;1J'H;tl Na~"11J1J1 (Consequence) IrltlYl1fi,n111JutY10tl1J '~;1JNa'lnn1' 
.1: ..I, JlfII ..I... ,JI . fII.II fII

n1::1111..11..1 Nall t111Jtln"H"11Jllfl1flflfl -~ (Confirm) 'H1tltln"Hn1..l,.11Jn1Jfl111Jfl1fl'H1J1tl 

(Contradict) ~,~ 

7. tJijfi;tl1,jtlfl111JNfl'H1~ (Reaction to Thrashing) 'H1nfl1..l111'1iu11J11aU'Utl~fl111J
 

Iltl~ n11'~ flm;'1 '~111"ltJ1::U1Jfl1Jfl111JNfl'H1~ 11..1 nnih';1..Iif'I"ltln,::ntl1..lm;1J 'tJutJa
 

fl111J'H1J1tllfttlt'H1i ua::latln1im1,.tl1JU1..Itl~ t 'H1ifl'~
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aio, '''''111J [21] '~';lm,U\htlnLtl'n'\lfl~'V{(l~n1'1'1JOflnLfl\.l2 tI,:atl'n '~Ufl wq;}n111J 

• , ..... ... ClI I '.1.1
tl1l1\.1flnLLa::'Vtqfln111Jtl1U \.I G]f~1J"lIa:LflUflfI~flO 'lJ\.I 

• ".t. ..I1. 'Vtqfln1'1'1Jtl1l1\.1fln (Overt Behavior) 111J1UCI~ m1'1'::yl1 m,uttfl~flflnua::nlln1'1J'n 

Lfl\.llt11J111Jtt11J11C1d'~Lnfl '~iflLlI\.In 2 an\lw:: 'IiUfl nllnn1Jm,utt~~flfln ~tt11JUCld'~Lnfl 

'lil,wflH 1i';)lItI':tt1'nd'1JHtt'\lfl~1J\j\l6 (Molar Behavior) L';\.I m'Lflafl\.l'111 Ua::nlln111J 

'\IO~fl1111:~1~G'J tl1u'w;'~mll1J\j\ld4~ ',jfJ111d'~Lnfl'lifld1~iflLlI1J~111t11:tt1'nd'1J"'tt.11fl\.l~fl~ 

'fLfl1o~i1fl fl'1111fl (Molecular Behavior) L';\.I nU';H1\.1'::U'UtI,::tt1'n UH;Y1\.1'YI"h~ 

Fh.nr~ Lfl\.l;Y\.I 

., !it .J. • .l ,.!'• "'ClI 
2. 'Vtqfln1'1'1Jllll1 \.I (Covert Behavior) LlJ\.I'Vtqflnn1J'nLnfl"\.Itl10 \.I"1~flfla1Jan\lW:: 

Lfl\.l\.ll1J1Jn1J L';\.I m,i''U{ fl111J{ifn LLH1~'1I fl111Jflfl m'~fla\.l'lI i\.lfl\.llm, 'tiff\.lfl;} ~lUlI1J 

Lfl\.l;Y\.I ~flfla~\.I ,,jfl11li'\Ifillf1l1fl' ~';1, ~Lfill~d'\.I U\l!l\.1111n'Vtq9in111Jtl1l1\.1flnLfhJ\.I 

1I1nU\.I1flfl'nq\la'Vtq9in111Jc;l~nrh1~i'lIft11J1'C1ttlt1'~·h'Vtq9inn1J'\Ifl~1J\j\l6flfl m,uttfl~flfln 

,f~~{~1ua: ',j{~1 4~tt11J1'C1d'~Lnfl '~lfW' fLfl1fl~i1fl1f1 ua::'~U\htl':Ltl'n'\lfl~'Vtq~nn1J 
!it.1 ... ".t • I.J.

flflnLlJ\.I 2 'lJ':LIl'n flfl 'Vtqflnn11Jtl10\.lfln flflm,n'::YI1 m'Uftfl~flflnUa:nlln111Jfl1~"'ntt11J1'C1 

..Y '11. ,....J..,l, • , .J.f'I ClI· !it 
-n~Lnfl "'Vtqfln111Jtl1l1 \.I flfl'Vtqftn111J'nLnfl'\l\.ltl1l1 \.111ft \.I"fl~~flfla'nJJan\ltu:LlJ\.I\.I11J1J"1J 

flflm,i''U{ i\.lfl\.lln1' 'tiff\.lfl~ ~lU01J fl111JT1~'Vtfl" m,uttfl~fl111JflflLl1\.1Lfl\.l;Y\.I [21] 

• ~!it ... ClI Yo "'!1. ClI .1 .J. ..... ,1I 'M ClI 11.:1 
wqftn1'1'1J'\Ifl~1J\j\lOLlJ\.IL'fl~G]fU".Dfl1J 1J'lJ1I1I011a111'lJ,::m''n1Jfl'n1J'Vta tlUn 'lJ1I1I1I'n1~"l\.1l1~fl1J 

1011\.11J1'1'1J nlli'O'nlU~l\.1m,f1n\ll fl111JL~fl LlIflflft UH1~'lIua::fi~U1f1-«fl1J Lfl\.l«1J '\.1m, 

LtI~lI\.1utla~'Vtq~n111J;~.lLfl\.l«fl~t"i1~a~nlli'UL ijm,..nhd'~10 LcAflff~Ltti1J',ftl':"l"\.I
 
Ltlall\.lutla~'Wqftn111J'\.I'nH~fiua::Ll11J1::tt1J
m'LtlaO\.lutla~'Vtq~n111JUt.i~'liLfl\.l 3 an\ltu:: 
ClI.1 
fl~\.I 

.J. ..J....r 
1. mlltlall\.lutla~ lflllm1\lnll~tiu (Compliance) m1Ltlall\.lutla~'\.Ian\ltu:u L'Vt11: 

~ flflaJ\.I \lnd'~ fl1J111fln~1J'\Ifl~~flflall~"u',fLtla0\.1Utla~'Vt q·~n111J i(l',jLtlao\.l utia ~ 11:Qn 

n~ l'n\l U~'\.I'n1~ft,~n1J~11Ji(lLtlaO\.lutla~~1I:'~i'u11~1a1l1nd'~fl1J 

2. n"Ltliio\.lutln~L'Vt'1::nULf)1fld1~ Odentification) m'L~o\.lutla~'Vtq~n111Ju'U'Ud' lflll 

..I :", co ""!it~.J. J!'" 1.' ... 
'n~flfl a \.I \.I L11 \.I 'Vt q ft n111J'\I O~ ~ flfl a fl\.l 11 LlJ \.I 11 ~ 'nft1J JI O~ La lI\.1U 'U 'U flUfl fl11ft\.l Lfl~ fl1' 1J 

" 'Vtq;}n111JLl1i1fl\.l~flfln,r\.l 
_1.J..1 ClI I !it ~ .J... .1.J..I.1

3. m1hlaO\.lU'lJa~L'Vt11:lIfl1J''U11LlJ\.Il1~'nfl (Internalization) m1L'lJaO\.lU'lJn~u'U'U1J 

Lnfl;1'\.I'1i ,dfl~ 1I1n'llflflaJ\.I , t\'ofl1Ji'tlua::{ifn't\'~111ft\.lLfl~'h m,LtlaO\.lUtla~J\.ILfl\.l fi~ ~\ln~f)~ 
ClI ClI.,...I ~.. '.. .11 I

1111J1:: tt1JnUft\.l Lfl ~ ftHnUU \.I 1flfULa::fl1\.1t11J 'nfl\.lLfl~OflClflflflV 11 'flfl11l1J OUM\.I 11m, 

.J. " 1tlntl\.lUtla~,r\.ltt11JUClUm '\InCY111fl\.llfl~ , i 
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.Of	 "" ~~~ ,... J
2.3.3 u ....onl..l8nivtaft8vtqftfi11)J"8.:J)J'fWlJ [21] 

~, ...... ... .1 ~.I -.1-""" ,
1.	 1J'lj\lVU~a::fl'IJ1JUH'U1.1 ua::l'ta,n119::~6~lJ'::l'tq~lJtl1.1~ &"6fl111J6g'6,. ua::fl111J 

.:, , ...-... ~ ~ 1 ~ : ,	 ...t, ...- .1
1J'lJfl~mN"1~ 6'IJ&U'IJfl111J~1&U'IJl't'IJJ1'IJ'U6~ft~1'Y1n1a1V &"'IJ fl111J6g1'6fl 'IJ"1fllJ'::'11'IJ 

~ I ~, ~... .I, ~ ..... ~.I ... 
2. 1J'lj\lVUfla:: fl'IJ &u'IJ t11'IJ\1 'IJ ~ 'U6~ 1fAJ'IJ '1"1J'YI\1 ft6\H'l61JHJ1.JV'11 11~ 1Jn"6~ lJ1:: fH"1 fl 

1J6m'1Jfl11Jfl'HI6~'U6~ft~fl1JU1"«61J ~~t16"tJ'::t11'IJn1.J&{I1M1J1V'lh'IJ~1 
... ..!!/ .1 ... _ _, ".I,~, ... ~: A 

3.	 l'tlN'YI1~'r1~fl1J'YI1J6'Y111l'tflfl&1J'lj\lV1J1n'YIq" "un fl1'61.1fl'1'U6~~flfla~'IJ'IJ&6~ &'W6'IJ 

111'IJ	 n~1J&i46'IJd~ fla6fl19'IJn~1J~1~6~\1;6~~1'Y11~fl111JflA ''lJ11J'''IJ 

4.	 fl111J'1&fl'IJ&if6~~'IJ'U6~;1~1J'lj\l~ ua::tJ'::t11.1m'Gl'~\1ri6\1a61J'1f&nA&fl'IJI1J1I1.11.1 
~, .I..., _ 

'U6~1J'lj\lVUfla::fl'IJ'YI&1'Vn11 ~flanfl1l't 

" , ~, ... -	 !I "" ~... " ,
5. U1J111J'lj \l VU~ a::fl'IJ 11 ::1J~flantnl't'U6~~'IJ &6~ n~11J &1J61J'lj\lV1'11Jn'IJ6U 'lJn131J
 

... ... ... .1 1 ~,... , ~ ~ ,... ... d' - ~ - , .I
 
&~W1n'IJ 1JNau':: V"'IJ'11Jn'IJtnv 'IJ'",~U1"n61J&"'IJ&"V1n'IJ nV61J&n,uu'IJ~flantl1l't'U6~n131J'U'IJ 

,~	 ~n::ijNa~6m'Ut1A~66n'U6~mi1J~1V &';'IJ 1I::l't1.111fl'IJ1.1Hmi1JijcTn\lGl::~l1f11 lm1'IJ 

1.11~mi1Jijan\ltu::";111.1"GlcIIa., &fl'IJ~'IJ 
~ ... ..!!/... ~," .I ... , 1 ... , .1'

6. 1J'lj\lVlI::1J'r1tyan\lGl 'lJmHl'6fl111J\11J1V'YI&'U11Jfl6 an'61.1fl1&'U166mn UllJfl1~G'J 

cb~ &1'11I::t111J1,aff1.1t111'tJa~l'ta~tnV''IJ~ij6'Y1il'ta~6l'tq~n''1J,f'IJG'J ,~ &';'IJ 1I1nfll'QA 1flQ 

m,m::vh ~a6"1I'IJa~~rl6a~m,m::..'h..f~''lJi~d1Un ua::tnV'.Ti~d1un &';'IJ &1'11I::unihtnl't 

'U 6~ ~ii V1J'i4~ &l'ta~ t11na11 &fl'IJ~flfltU';'IJ" 4~Ufln~1~n1.1~flfla~iiv1J'i4~&l'ta~ , 'YIV&ft1J 

~ .. -	 : ... - - '~.cf.JI AI ... , ...... .I
m,"n\l1a~t11m'.l'U6~l'tqfln"1J'U6~fl'IJ"1'IJ'IJ'lJnllfl1'Y1V1 "&l1'IJTt6~"6~n'IJ11 lInan\lm::'YI 

• _,~ I • .1 • QI _ .I ... , _ :
 
'YI1'IJ1Vl'tqfln111J rnU1J'lJV1'Y1q" fl6 'YIff1Jfl~'U6~~flfla'YI1J~6l'tq~n"1J'IJ'IJ
 

1I1m&'lJ1fl"'YIq\lal'tq~n"1JfT~nri11~ivt111J11'at11tJ'~11l'tqftn"1J'U6~1J'lj\l~fi6 m'Ut1fl~66n 

..f~~1~1ua::',jl~1 ~~t111J1'aft~&nfl'~1"v'f&fl!6~i161~lUa::'~u,j~l'tq~n"1J66n&fI'IJ2 

1J,::Ul'YI fi6 l'tq~n"1Jtl1V'lJ6n fi6 n11'm::vh m'Ut1fl~66nua::nllfl"1J';1~'l~t111J1,aft~&n~'~ 
_ ,. _ .I _ ~ , _ , .I... ... .I ~ • 

l'tq~n"1Jtnv 'IJ fl6 l'tq~n"1J'YI&n"id'IJtnV 'lJ1I~ 1I'U6~~flfla'YI1Jafl\ltu::'YI&U'IJ'lJ11J1I"1Jfl6 tn, 

;1.11 i'IJ~'lJ1m, liff'IJfl~ fhiiV1J fl111Jyt~l't6'1I f)1'Ut1~Hfl111Jfi,,&;;'IJ &fI'IJ~'IJ 

. .­

2.3.5	 iJ..ioi1ti.:JNafi8vtqftfi11)J)J'Ifwd'l'Ullnanl1th~,.,ii'AYta~~1'U
 
, .I ~ .I......"~: ~.I..J ~ .1 ... ...


[21] 'lJm''YI1J'lj\l V&1'11I::t111J1' alJ,::\1 V"l'ta~~1'IJ~HG'J "'IJ'IJ'''' ~'YI",~Ha,,1.1m, lJ,::\1 V"l'tfl~~1'IJ 

'~uti fl111Jlua::liff'IJflft
 

t • .J/d- ... ""
 1. fl111J~ (Knowledge) fl6 "6&'YIlIn~ (Factual Infonnation) ua::"va::&6Vfl'U6~&1'6~'11 

~rl1V'YI6"	 ~6 '1 n'IJ ~~"~6A~1I'IJa~Ull'U'IJ \1;6fl111Jf fi6 rff6\tft~tr::tnJ6d''lJfl111Jfi,.\1;6fl111J 

.1 ~ .J/ ' .I.et ..., f.l ~~... t ... : ",.I... t .. 
'YIH'U1'U6~1J'lj\lV,,6\tama1'IJJJn&'Vn11 "fl111J .r 'YI1J'lj\lV &""V'IJ~ A~'IJ'IJ~'YI1Jfl111J~ \1111Va~ 

, 1. d... :J! d - ... "" .1 .. ..; 
fl111Jt111J 11a 'IJm, '111\116&n1.1'n\l1,,6&'Y1l1U ~ ua::, 1va::&6Vfl'U6~&'6~"1ua::lJ'::'C11.1m,tu 'YI 
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r-hUlJl ~1;VUUllJl1Utffl~fH)fl'~~1Vfl111~ftn(Recalling) 1!tH111 fl11'Y1t1'Y11U (Repeating) 
tOl	 ... , 01 .... ,

011 ~,.n (Recognizing) Uf\~fl11tltltllV (Explaining) U'ftnWOl~'YIt1'Y11U11tl~111Uft::CI1V'YItlfltl6nlJl 

'~Qn~tlUl1lJftAlIOl::1RlJ"tl':U!tl.:l Romiszowski ijfl11lJlifu-h 011 '1~tl.:ltllftVn11fl'~ 

(Remembering) Uft~d'11nflfl11lJ1fl'" (Understanding) ~1V ,.::,h,1ffl11tlitllV 'YIt1'Y11U ';l'Ii';i~u 
t .' ~!It...1' 01.1

fl11lJ "U'ft::f111lJ"111tJ~1::"tl1lJUn1VVtlV'HU 

1.1 fl11lJf1uliftl1!tl.:l1~Ttl:: (Knowledge of Specifics) lrlUfl11lJtfllJl10'Ufl11lJ{ 

..t..l0l.l ~ 
fl11lJ,,11OV1ntl 1Utl'Ml 'IJtl\lft1~Ttl~ 

t..l 01..... _01 .1 .:.
1.2 fl11lJ~lOV1ntl10Uft~1t1"f101~'lltf·n~Ttl~ (Knowledge of Ways and Means of 

Dealing with Specifics) lrlUfl11lJ{1!tl.:llrlv1ntl1ifl111~Ttl::~,-nUld'tl'Ml1'l11Ju '~uri fl11lJf'u 
II 

n11",,:aiivtI ftlflU-UUfltlU fl11"U;Vtl1;V.:l1ifl11t1QU';l9iH '11ifl11~flaU1ifl1nh1UUfl11 
tit ., .... 

fl'fttlfl,.UnQlOOlcrlfll.:l '1 flllJ'Mftn1'l11t, "' ..l~	 ... , .......1.3 fl11lJ ~ U1Utl11tl.:l'YI1lJUtflnftUft::UU1flfl Utfl"11'l11 (Knowledge of 

Universals and Abstraction in a Field) lrlUfl11lJf~'~'lnfl11tflt1nlJ'tiui'''tl.:lliftl'Ml1'l11fl1'~1.:l'1 

1fl~1VnU 'l111ft UTti'ftUQft tflt1-:hlrlUfl11lJtfllJl10 ''1.1 011Utffl.:llJ1'1.1V1ft11"tl.:lUU1flfl flfttlfl,.U 
....	 II II 

UtltlUNU UNU~lU Uft::t111nl}fl1101,,tl.:l11tl.:l~1.:l'1 'UIl1Tt11lJ1flVUltl fl.:lUUfl11lJtfllJl101l1UU 

• .:l lrl '1.1 n111flfl11lJtfllJ10' '1.1 fl1111t111lJfl11lJflflft.:llJl1rlU 'M ftmi1flty"O.:ll!tl.:l'~ 61;Vulitl.:l 

ffllJ11fl '91 '1'Mnnfl111'Mt;,if'~ Uft::1::ftntltlnlJl'~tlOHQn~tl.:l fl1.:lntl1iftl'M11RlJ1.:l,::,f'd lij 

t,	 ~ ..l.1 ~.. t' .. ..l " 01 , ~..l.1, 01 

fl11lJ~ '1.1"1'1.1'1.1 U'YIU 'MlnlJ'fJ!lVlnlJfl11lJ~11Ttft.:l.:llUlJ'YIlJltlVH 1 Ttft.:l.:llUUtI.:ltltlOllJUn 

1.1 1::1fl'YI~'::tfllJ11fl"1VnU 1.1,:: 'M6flTtft.:l.:llU, ~ 
01'" ..... .. 1" .., t1.......~.. ..


2.	 'YIftUflfl (Attitude) 'YIftUfifl fltl fl11lJ UlJltlV.:l '1.1011 '::llJUtftyanllaJ1flQ 'M,tl 

l'''..l	 ... !It!i..lU.:l~lJ '" .... uanwtu::'YI111'l1tltl 'l!I".7!lJ'l1tltl llftUflfl1lJUll.:l'YIfl1tltlfltjlJtl.:l ..flU.:l~lJ'MU.:l"tl.:l 'ftn	 'Mltl 

f111lJf Uft~fl11lJfifn tll1lJa1' ";ftUfl~'uti1u~lrlv1ntlfl11lJf 'MlJ1Va.:l ti1u~'Iii'tl6'Y1iTt'ft"ln 
t ..l!lt .... ... ..l..l ~ .. ..	 ..1.1 .........


l'M ~ Nft Uft::fl11lJ 4fl1lJ'YI1lJU"'.:l Uft::Ttqfln11lJ'YIlOV1'IJtl.:lnUftn'W01:: fl11Utfft.:ltltln fl11lJ {1mVl 

fl6t1m;tlftfttlfl,.Ufl11t11~Ttq;ltlQU';j~1.:l'1~.:l";ftUfl;ltlln::tf::-Ktlu'1f1ifu , '1.1 lt1"tl.:lTtq~n1 1lJ 

, l ' ,-" cI..l ~ ....!i, ,.... , ,01L'l1U	 fl11Utffl.:ltltln flVfl11 nal1 l1fl11lJL'MULnV1ntl"r1.:l'MU.:l1l.:l fl LTt11::1'Mf! flL1"'~'l1tltJ'M16 lJ 

!i ,:!It ~ , ..l.1 ~ .. 01 ... ..l.., '" ~ ~ 1.1 .. 01 t
'l16t1n.:l1'M'ftlUU 1lJU"U U'YI1..t 'MlnlJljwVL11lJ'YIftUflfl'YIfl U0l1'l11VnUtllj"1nw 1::'MtJflTt'ft.:l.:llU ~ 

, .. " .:, t Ol .... ~ cI , .. 1.1 01 ,~01	 01fJtll fll'M1tlUlJ01::'YI.:l ~ ,.nflflflU'MlTta.:l.:llU'YIflU'YIUn,.::tfllJl10'l11VnU 1::'MVflTtft.:l.:llU fI 
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'rUI'U1'ljn,2JU,j1J"",joaciiflUftCl1'U [22] '~1 ~fl112J 112J1U"!l~nff'U fl;}' ~'h nff'Ufl;} 112J1Ufl~ 

LL'U1fl112Jflfll11'U lfl'U ,h"11;!lfl112J{ffn"!l~~flfla~!la ~ 'fla~11d~ 

~1nfl112J112J1Ulf;'~~'U Tt!lftltJ'~'h nff'Ufl;jft!l fl112J{ffn Ua:fl112JTtf!l2Jm=~1"!l~LL~a=~flfltl~ 

ii~!ll~!l~~1~ ~ ~~:ft~Na 1,fn,:,hl~!l~'11l11fhJ'U'~tJ':ft1Jfl112Jfhl1~11;!lli2Jl11a1'~ ~~1 tl 
...... ........... .... ...., ... ... .....1... I ~. .I 

m'1fl'Ylff'Uflfl~:2J2 'Ylff'Yll~ fl!l 'Ylfftlflfl 'U'YlH1J1n 112J1Ua~ m'2J'nff'Uflfl'nfl"!l·,,~flH '1 'n~= 

LLft~H!l!ln2Jl 1'U ltJ"!l~fl112JTt!l'~ l11'U~1u LLa:Ttf!l2J~lI:n':~UI12J ft1'U~ff'Ufl;}1 'U'nHa1J 

.. ... ... .....1, •• , ~,,, 1 ... ..., ,_"!t l' I 1 '" 
112Jlt1M m'2J'nff'Uflfl'n 2Jflfl!l·,,~"1~ ~ OJr~~:LLf1"~!l!ln 'Uan~W:lmw.. 2J'"~Tt!l 11 2Jn'U 11 l1J!l 

I ~ .I ...... ~.: ........1. ~: 
11tllt1 ua:"'H01''n1l:11an11'U~1n,,~l11al'U'U 1Ilnfl112J112J1V"!l~'nff'Uflfl'nna112J1Un1'U'U LLnfl~ 

"d .oil ... .... ... ~ ... .... .... ... : _"
111l11'Ua~fl112J11aln11alU"!l~m'2J!l~'nff'Uflfl"!l~'Unn"nn~1ua:'Unllfl1'nullfW2J'n~m"11 

fl112J112Jlt1"!l~nmlfl;}1'U~1'Uifl111 1tlli~n;}ih'"q" ua:1'Ul;~m,m:~14~a!llfl'U!l~fi'tJ,:n!l1J~ 
• ., tal .... 

t'l'1flty"!l~'nff'Uflfl 

... ":'lI .. ..... .I ~ 1 ~.... .1 ~ 
lfl''', fl''nOJrl1tlfl LLtl:1Jl'laU" (Krech, Crutchfield and Baliachy, 1948 tJl~ 'U ffn12Jtl lJl'Un,)[23]
 

".~ " d........ .....1 M..... .r
 
'" L11fl112Jl11'U11 'nff'Uflflm~nLnfl"'U~1nlJ'~t1 fl~'U 

1. m'fl!l1Jft'U!l~fl112J~!l~m'''!l~~flfla tr'Uft!l a~ '''fl!l1Jn'U!l~fl112J1:!l~01'''6~fl'U'~ 
..... ... .....1... , ~: ~ 1 ~ , "~ d... ... ...., ,

~flflan2J'nff'Uflfl'nflfl!ltl~'U'U 111n'''~ f1fl!l1Jntl!l~fl112J"!l~01'''!l~fl'U 2J "1Jflflan~:2J'nffuflfl 2J . " 
A~!la~,r'U
 

, ~... r ...., 1 ' • .! • /f'" d,~ :
2. 01' "l'U'U~fl112J~HflH~!l1~ f1t1m'!l1U 11'!l1l1nrJl1J!lmal"!l~r.1!l'Un "\l:tl'U 

.oil ....... ...., .... , /f'" 1 ~ .! ........ .I, ,~ , '!I'~

1Jl~fl'U~~!l1~lnfl'nffUflfl 2J"fl!lr.1!lU flV01'''~TllflUU'Yl fl''l1J!ln '.In!lUn " 

3. m'l~1'tJlfl'Uf12Jlin11;m;~nfln~2J' ..n~2J11d~ flUft1\,12Jln~ntl!l2J;1Jlm';ff'Ufl;j"!l~ 
" mi2J2Jllflu"!l~fl\,l 11In';ffUfl;}11'U',j.gflLL~~n1J'tifftlfl;j"!l~"U2JlnllUlnU , tJ 

4. 'tiffUfl;}ijft1Un2J'ti'U..rn1J~flanfl1Tt"!l~~flflaJ'U~1U ft!l ~~ij~flanfl1Tta'2J\I,ar~n 
/f'" 1 .... ...! 2,.1...... ... ... .... ... ~ .... • ........ •

2J!l~~!lU ULL~fl '''1'U~lJ'1Jfl1Vlnll=2J'nffuflflflHnU''12J fl!l 2Jn2J!l~11fl.Ufl!lV!l~Ul'~t11 11'!l 

flflflt1~1~'l ~!lflU 

... ... .... 
tlnllN="!l~'nff'Uflfl
 

... ....!It ~ .I.... ... t •.1 ... ...., '!It ~ .I.... ...
 
1. 'nff'UflflllJ'U·,,~'nlnfl'1n01'l'U'U ~\1'!llJ':ftU01,oa"!l~Ufltl:fl'U 2J "l1J\,I·,,~'nflflfl12Jl 

LL~fhliJfl 

2. 'tiff'Ufl;jlfl'Ut'I'fllTtifl'",~ijii'YliTttt~!lm'flflua:m,n,:Yil"!l~~flflalflutiU2Jln 



'" .. !II .. , ..I... : ,/ ... • • d'l\ 1'''' 
3. :nfNfl~L1J'..Ifrfl,.rnl~ \lflllfl111la11''VfOffllfl11 fl~\JL\lO~\llfl U~rt::~flflft~l-11n L~1tJ 

1h::fftJm1,ti Uftnh \I m1L;U\I {1l11l1n OVHh~~lll nfl'\lfl9i~01\lSjm1LtJaU\lutJrt-ll11\6\1 

Ldo~\llnOfli'VfrtllJo-lla-llLL1ft~ollfil-11"1 

';fl'\IfliillJo~'Qflflftffl1l11flQmh, IfLtJaU\lUtJrt-ll 1~l1rtlU11 01\l\l::1f1U11~~flflrt 11li'mh1ffl\1fil-11"1 

:b~,jl1ffl1L'Hthd' 01\l\l::11l1l1\lln'l,fflflrt~\I 11;01l1\llnfltJm'itort'111l1rtY\I fil-11'l :b~'th' 'IfLnflm1 

LtJaU\lUtJrt~ri1\1tJ1::notJIIJO-ll'tifl'\lfl9illl\1fl111lfl1;Om1i'tJf(Cognitive Co~ponent) L~\I~L~OO\l 

11 dlri1\1tJ1::flOtJri1\1'f1ri1\111~-IILtJ~tl\lUtJrt-llri1\1tJ1::notJ~l\1~\I~\l::SjU\l11,r1lLtJ~V\lUtJ\H 

1l1tlL';\I0\1. 1';\1 duh\l tJ 1::no tJIIJO-ll ';fl'\lfl9illl\1fl111lfLtJ~tl\lLLtJrt-ll ~\l::ihL\l11,r1l 'til' 'If 
ri1\1tJ,::nOtJfll-111l1\101,lloi' (Affective Component) Urt::ri1\1tJ,::nOtJA'l\1m,tJiju9i (Behavioral 

. ~ 

Component) LtJrttl\lutJft-llll1tl 

, .I~ .1 "'.. :"'.1"
\lm1LlJtttl\lUlJrt-llflfNflflllJO-ll~flflrt\l\l1l0U2 lJ1::LflflflO
 

_l~ '1\ .1' .. '" .. '" .. .. ~!II ".1' d
1. n11LlJrttl\l LlJ \lfll-11Lfltl1n\l 111l1tlfl-ll flfl'\lflflLflllllJO-ll'llflflrt flL1J\I LlJ \lfll-11tJ1n n\l:: 

~ ,I " 1" •l' '" ...t,l l'.." .1'LVtll1l1nllJ\I \lfll-11tJ1n~1V U~{\lflfl'\lfl~ LlJ \lfll-11rttJn\l::L'Vf1l1l1nllJ\lfll~rttJ~1tl 

2. m1LtJ~tl\lutJrt-ll1tJflUrt::fll-11111l1tlS-llm1LtJaUU';fl'UfliiL;illllJO-ll'llflflrt ~L~\I ,tJ'\I 

"1-11 tJ1n~\l::rtflrt-ll , \lfll~rttJ urt::dlLrJu1tJ,\lfll-11rttJ~\l::Lrr\l'tJ,Ufll-11fl1 ~OU .rlll 

';fNfliillJo-ll~flflrtrt'lll11aQn'til, 'IfLtJatl\lUtJft-ll'1l11rtltl1i 01\l\l::1f1tl11~'l,fflflrt , ~i'tJl\il1rt'11 fil-11 "1
 

.. • • ,/ ..... '" • • ,/.t ,_'! ..
 
O]f-llllJl1rt'11Ll1rtl\101\l\l::1l1\lln~flflrtO\l 11101l1\llnff01l1rt')f\lflH'l "11rt'11\1\l::111 l1Lnflm1 

LtJatl\lUtJft~ '\lo~fl'tJ1::notJIIJo-ll'tifl'\lflii'uri1\111JO-llfl111lf11;Ofl111lflfl(Cognitive Component) 

Urt::Ldoo-llfl'tJ,:: notJri1\1 'flri1\111 ~~LtJ~tl\lUtJ\H' tJ O~fl'tJ1 ::ntltJri1'LJ ~\I \l::i1uu11,r11 

nJatl\lutJrt~ ,tJ1l1tlL';U0\1 flO Ldoo-llfl'tJ,::notJfll~~l\1fl111lf 11;Ofl111JflflLtJ~tl\lUtJrt-ll ~\l::)j 

u\l11,r1l'til'lfo~fl'tJ1::nOtJ"1~lll\1fl111lfSn(Affective Component) Uft::O-llfl'tJ1::nOtJflH~1\1 

Vtqiim11l (Behavior Component) LtJatl'LJUtJrt~'tJ 

"'.... ... : .. ..., ~ ~ 
m11"Vtq~n111l 'Vfqfln11llllJO-ll~flflrtllfl-llVtqfln11llfl1tl\lOmLt\::Vtqfln11llfl1tl\I m1fl\l::nnll1 

~ . 

Vtqiin11llUl.I rt'11l11fl'til'~ 211 [24] flO m1ftnlll'Vfqiin111l1f1tlflHUrt::m1ifnlI1Vtqiin111l1f1v 

fll-11t\'Oll . 

1. m,ifnlllVtqiin111l1f1tlflH 'til'~ 2 utJtJ ,,~d' . 

1.1 n11d'-IILn~utJ'U'1f«Qntf-llLnflf~1 (Direct Observation) m,tf~LnflLLtJ'Ud' 'UHfl\lOl\l1,j 

.. ~ _,!
Ufffl-llVtqfln11llflUlJ\l10-ll00n1l1 
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1.2 O1,i~ln~Ullllll11'1l"1~ (Naturalistic Observation) fl6 O1'~'lflfla~~6~01,i~ln~ 

'Yul~n11'1l'1i'9ln'::"1~ln;1lJ~'1If11lJ'Ytq~n11'1l~6~~\lni~lnf1 ua::1rtlJ'1J'lJrimItU::~"1'\\'~\ln 

i ~ln~ '1i'n"1I':h\lni~ln~'Ytq;\n11'1l O1,i~lnf1ullllif11:: '''''Ytq;\n11'1l~U~1I; ~1l1n ua:: 11::'\\' 

f111l1'()1l1Na~'tfl1J6i\J1tJ'Ytq~m'1l'lJt1mlJ~'n~lfifl~tTlJ 

2. O1'ffn\l1'Ytq~m'1l1~fl'n1~~61l utl~66n '''''Mft1fl11 fl6 
.:!1 "!II...... "J.r.~ ~ '" ~ • t

2.1 nnl1llnnlaa 11JlJ1t101''nQ"n\l1~6~fI1'C]fflO1ll''6\1a1l1n'lflfla'M'6nt11l~6~'lflfla 

~~"1'~fltJfI1,cin011l1Niqj'M"r1tTlJlflflf1H'M;6ijfllJna1~"1'M"r1~oin01ll'\\'~U' 

2.2 O1,'fUllllf1611011l1fJlJ1im'~1'M1l1::d1'M;1I;1n\l1'Ytq;\m'1l~6~tJflflru;1lJ.1lJ1lJ 
!II .r."J I .,~ '" "J t I' t '".1l1n ua::11JlJQ'n61lJ66m~fllJ "'M'6rY611mllnll'lflfla'n6g'M1~ nn 6gm::lIflm::1l1fl1l1n 

2.3 m''nfta6~ 1;1lJm,;1n"1'Ytq~m,':J lflfl~\ln;1n\l11l::6d'lJrYtI1'Ytm'\lnfl111'l1lf111l~~ 

f1n\l19l6~m, lflflftm'Ytu~1l;~U~1m'fl111'l1l1l::"1'''''lJ~6~'nftnfH m''nfta6~'lJ~6~1J6u~m, 

1l::,~.r;6\1nij;jfl'11fJlJ u~nifij1J,:: lfl"U'1l1n'lJm,;1n"1'Ytq;\n"1l~6~'lflfla'n1~~1lJm'U"'ntf 
.1 '" .. ...• .1.1 l-fi '" 1 '_f/. I .1 '" ..2.4 m'"111lJ'nn 1t1lJl11 11'n"1I'Ytq~n11'1l~6~'lflfla flfl l1'lflflau~n::fllJll1l1U'nn 

... '""!It '" ".1 '" ~ ... t.13. •
"q~m'1l~6~~U16~C]f~611111JUlIU'nn1J'::,,11lJ'M'6"n\l1'Ytq~m'llu~a::1J'::lf)'n 

nft11fl6 'Ytq~n11'1l1flum,n'::"1'M;601,ut1fl~66n~6~'lflfla ~~lrtlJNa1l1~nn'Ytq~m'lltl1fl'lJ 

lftfliji11l'fl,j1~'1'M a101J,::01, '~url f1111l{ 11l~fl~ua::1J'::f1l101,ar1ftll~ ' ''';1I 1fllJa ~m::~u' \\' 

'lflflaut1fH66mflu'Ytq9in11'1ltl1flu6n ~~61111iJft1NfllftflrY11l1' 01l6~1;tU'''' 'M;olfllJ'Ytq9im, 1l~ 

'1i1ilft1Nfl '1it111l1,oi~ln~1;tU'~ U6n1l1f1'f1fl16~iJ61fl 

m'1~';I'fUfl;\ 'u'n1~i~1'nfl1 O1'1fl';f1lJfl;\lflua~~ijfl111ld1tiqjUa::1rlu1J,:: lfl"U'od1~1l1n~6 
.... ... t .. "'... .,,,J. ~ , ~ ... I !II '_1,t

m'A11UlJ"1~~6~fllJ 1""::01'40~'nf1Ufl~~6~tJflfla'M'6nqllfllJ'n1l~611~fl'n~'MlJ~ 111lJU 1J lJ
 

;}f1'n1~ 1ft ua::ijfl111l1.r;1l1l1n"r6fJUfi''MU dOllll::"11\\,~~lrifl1.r;6~rY11l1'()"1u1fl'Ytq;\n11' 1l~
 
... .I : '2 ...t .. t 1 ,,",, '" ~
 I

611111::lnfl~lJ~6~'lflflalJU 'rl u a::rY11l1'()11~UNUV'l11lJU01'6fl1~ fl6flH'MU~nll'lflfla'M16nqll 

" fllJUU ''''6d1~\ln9lo~ ua::ij1J,::n'nim'Yt 

til'M;\Il'nflUfln~'f1fl ';f1Ufl~ Uni~1'nfl1 , "''Ytfl1fl11lftn\l1ua::iWllJ11l1i~u~rY,jfll~ ll9lu~ijfl111l 
.. .1 1 .: _'"" "J!II td,,,, .'1'11' , d. . '"I

f1U 11 U1'6~U ftfllll'Yt1::6fl1~fl~ 1t1'MU~'n11JU'n41lnua::\ln'U11l1 'J6fl1~u'Yt''Ma1fl nfl6 1l1~'1fl 

,;f1Ufl;J" (Oppenheim, 1966) U~fl111l1l;·m~1 O1'1fl';f1Ufl;\611l"1'~'Ma1fln ~n::~6fln1l1lrlu 
" ~16d1~'Yt6i~1~1J ft~i3 



1. ~11n~Lfl91 (Observation) LfJu1im,,.,~~~1ef1f1f1'l!l1'ti'f'I'UflalAt,'f1.h::t11Y1\1LLft::911L~U 

~htlqj m1ti~Lfl9lLfJu1im1"mnViq~fl1')j~LLUA~f)Ofl"O~~flflft~jj';oa~'tfd~a~1A U-«1111~02dn 

~ff~Lfl9lJu'1.Jn\j1J1U11~flflftJuih1'fYUfl;;';oa~JUflth~', 
2. m1n1Jfl1'l!la1' (Interview) LfJu11m1~~f1fl'l!l1\l::~O~OOfl '1.Jt10\la11J~flflnJ'U ., ~1V 

91'ULtl~ lflV01ftVmn'JflfJv ~n1JIl1'l!lo!\l::~O~L~;V1J11~UNUch~'tf,r111\l::n1JIl1\lW"'ULfO~'f1L~O1,f 

,~.am~ft~L~U\l;~1J1fl~q"1umnf1JIl1\lW'rl' LfJ'Um11f1 nf'lufl9il"v&1ftVm1910\lt1'UO~fl1~ 
tht'JfI (Verbal Responses) ua::L~u1i1"~Qfl1h1J11wnvfli~ Lvt"::~fl111Jt'f::f11flUn::~1V';Om11f1 

\l::L..1U'~'h m11ffl1C111J1.Ja1VLilflrl' ~n1JIl1\la1'\l:: ,~.am~n1J1fl1J1V U,;~.aOLav~tio11 ~910\l01\'1 hi ., 
91fllJfl11Jfl111JlfJU\'I;~ n..,,::'Ufl-«1 LilfllNV 'tf;09l0\l9l11Jfl111Jfl1f1'tf1~"O~d'~fl1J A~UU m11A 

";fYufl;;1"vtl1ftvm1n1JIl1\la1';~fl111rnm1,6u '1 'h1J~1V 
. ., 

3. U1J1J"V~1U9IULtl~ (Self-Report) lfJu1im1"fl\l1";ffUfl;;lIJO~llflflt'l1"v1,f~f1fln'L1'u 

Uff"~fl111Jffffl~ij';oa~JUOOfl1J1'h iSnlJfo1J'tf;O'UlJf01J ~'tf;O 'U~ 4~~la1\'1::1J"V1Vfl111Jiffn 
itflflflllJ O~~1Ltl~ 00f11J19111J1.J,::t'f1Jm1a1'uft::fl111Jt'f11J11 a~jjod ~~ \'I::U9I f19b~ OUOOfl, 1.11Uu,;a:: 

'4flfl t'l 

u 
2.4 fl1811fl11 

2.4.1 ft,)ll1t1l11lJ'll8~"'8'lJflr') 

m1Qv11Jfl111J'tf1J1VlIJO~fl10lJfl;1 (The Family) '~ij'L1'fl1lJf1m1 'tfft1Ul11U ,tl,ffl111J'tf1J1V"O~ 

'" ,~ '" '" .rfl10lJfl11 ~ lU'tfa1V'nff1J:: ,,~U 

lffll1 lJfUft~UU'Uft::flW::(2534~1~6~'U q'Wf)lU' q1::f1UV) [25} 1,ffl111J'tflnVf1~1~a~1.Jgn1Jiui' 

OU 111Jih~flfla~f)d'Ufl10lJfl;1~1V ~~Ju fl'01Jfl;1 'tf1J1Va-IJ f1~1JflU~111Jnuod'u,j'1U 
~ '" . ~ .. , ,~'" 1..... '·.1......... '" ~'" ,_t!
3.
lflV1flU 01\llflV1'tf10 1JlflV1flUflHtf1V ft'tf9l'tf10fl1~nQ'tf1J1V U9I1J1J{)fl1V1111JvtUlIflU 11fl111J 

;n'tf;Ofl111JLtl11\l1fMon'U ijfl111J1.J", aU1fl';onu 

ff1Vq; '~Qft (2534 ~1~6-1J'U qnllU' q1::"'L1'V) [25} nu l1ffl111J'tf1J1V"O~fl101Jfl;1'hijm1 
.1..1 .1 '" '" ~!it '" '" "'" ",..I. " , ..
L1JaVUU1Jft~afl\ltu::lIJO-IJfl1fl1Jfl11fllUUVin1911fl101Jfl11l'11J1Va-IJ. fl101Jfl11'n1JU9I.... OU1J~n 'tf10 

L; Vfl11f1'01Jfl;1L~U1 ua::fl101Jfl;1~ij~th 911V1U tl1ftVOd~1V L;Un11fl101Jfl;1l1JV1U 'Uon\'l1fl 

.1 ~, J! AI '" ~ '" ..1.,,'1' '" Jt JI '" .. ,
t1fl~11JU1J1Jflflt'l111J1'U1-1J"U V~1J fl10Ufl11fl1J\lV1 mV1Vn1J'tfft1'U 'C!-IJ1J1 U101fl1J'tfft1U l'I10vtO 
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fl111Jtl1J1VtUtl.:Jfl'tl'Ufli'1 ~Ufl1'l1101' '~iiVl1J~.:Jflril1.rH~U ftl1Jl,aft11.lfl111Jtl1J1V'~1~U2 

"'. '" ..1- 1 J! .1 ­lHl1!lW:: fltl fl111Jtl1J1VtUtl.:Jfl'tl'Ufl11Y1VHI1'Wl~11J flHthH tUUlflua:: "lU1U ft1Jl"fltUtI.:J 

. '" .. '!fl.I.· ",..I '" 
fl1't1'Ufl11 GJ1.:Jftl1Jl' aU'U.:Jtltlfl1lJU 2 lJ'::lIlYlfltl fl1'tl'Ufl'11ftV1ua::fl1'tl'Ufl'1tUV1V ua::fl111J111J1V 

"'..&" 111."'~ '" ... ~""J!' "': '" tUtl.:Jfl'tl'Ufl'1Y11UUfl111J''l1J'WUlIlUfl'tl'Ufl1'1ua::01''W.:J'Wl tl1nVflU U'I1U 9Il.:J'1 fl.:JU U fl1'tl'Ufl1'1 

., ., , ,..& ..!!I.I J!' '''' !fl '" - ..
• .:J tl1J lva.:J tIU1VVtlVYI qAtUtl.:J ''l.:Jfl1JlJ':: fltl 'U'I1Vflt11J\lflfla1JltlQ'11JflU llJUfl' tl'Ufl'1 ft1Jl"fl1J 

fl111J~fl-nUnu 1Jtl'Ufl111Ji'fl fl111Jtl'U~U hTunnu ;j'UYI'U1Y1t1-d'1~'Ufl1'tl'Ufli'1 fl9111Jl'ftlijtl(/1~ 

tl'U,1Jd'.:Ja'tlU\l~' \l",ijtl(/l~lftlw.:J~ld'.:JfttlUtUtl.:JflAl1Jl'9tl1Jtl'Ufl111Ji'fl fl111.U.rlh '~urinu 
.. "'..!!I - ~ . '" ~'" :	 1 ­111.'Vi .:J'Vi tl.:JflU Y11.:J''l.:Jfl1JUa::1ft1\1Jfl. ua::JJfl111J''l1J'ViUlIflUYI.:JYll.:JflQtl1J1Vua::ftlV atl~ 

.... 
2.4.2	 'lJ'YI'lJ1'Y1"tl~ft1tl'lJft11 

"'., .. ..I _ , '" ..!!I'" ,
'UYI'U1Y1tUtl.:Jfl'tl'Ufl'1 tlJJ1va.:J 'UYI'U1Y1t1U lY1tUtl.:J'Ufll1Jl'fll UO1'tl'U'1JtU91lflalY11.:JfI.:Jfl1J tlUfl 

a'1Jl;fl'Ufl' tl'Ufli'1 fhVYltlflll'U'UUNU ua::1;VU{19JlUlI111JtUtl.:JtY.:Jfl1J'~lf1U flU~ ua::ftl1Jl,atlg 

'tlfl, Ud'.:Jfl1J .lflO1'Y1'UYl1U1tlflftl'Y11.:J1"lm, ijUfl1'l11m'tIalv,hu, ~tli'U1V'UYI 'U1Y1fl1'tl'Ufli'1 

..' .:. ~ ~ -,	 '" ..1- .. ....I, J! ' ft'a'1H 'Vi11.:JftU'WYlV [26] tllltJ1V11 'UYI'U1Y1tUtl.:Jfl'tl'Ufl'1Y1'Ufll1J1'ftl lItlU1Y1 U'I1U9IH'1 

'~un ~lun.:Jfl1J ~lU1"'1!lJO. ~lum'lijtl.:J ~luifl1Y1Vl ua::~lU"lftUl ij~.:J;:f 
1. 1I1un .:Jflll 1~U'UYI'U1Y1~thtiqJ' UJ1U::t~Ut1m,ju' U tY.:Jfl1J '.:Jijm,lIifltflal'Un.:Jflll'..r 

- "'.... t : - _11 - !fl .... " - - j{.4 ..ft1Jl'l1fl' UfI'tl'Ufl'1 lIm1l'VU c'l1U1".:Jn.:Jflll , 111fl'U191 llJUflUfl1JfJWlI111J 1Jn::1JJflaYlll~tlU JJ
 

_ , .r '''' j{.4 , J!.1" : '" • .......­"1 .1tltltl1Y1' ftl1Jl,atlQfl'UlIJtlU 'I lJ'::"1fl1JJfJWIl1'W fJWlI11JJUn::19a1UlI111JtI'tl1a'l11flfl11JJ 

t"U()d~fl titl1Jt"U~U!lUYll.:JtY.:Jfl~~Ultldfltl'1.1'11 ' 

2. 1I1Utft'1!l!O. ft1Jl;fl'Ufl'tl'Ufli'1f11.:Jt~U~Nnflua::~'U;1Ilfl~.:Jtllfl'~i''Um,tUftlflal.lfl 

fl1'tl'Ufli'1 ,j1J1'Wl::iinv,..ri'flmnh.:J1U ;jfl11JJ~tlnfl6fltl1'l11;'Wijfl111Jfi";l~JJftfl.:Jft11fl'1UV'U 
t '" • -1' t '''' !II.I 1 ~ , ~ , ,.. , t '" flUltl.:J ua:: ~ • fl1ntlflft11 'U' IlfltlVH ,lYllY1Uua::llJUlJ':: .V'l1U, 'nlVtlVHJJ1tI~Nn tlVl.:J t.fl 

AI . . ..&AI 'J!'" , '_1I!fl j{ - -1"&" ""'!fl'VitllJ'::JJ1W O1'Y1lJ'::'l11fl' 'Inlm''UJJl'Vil:: 111lJUIIJNafllla::'U, IlflYlJJfJWIl1'Wfl.:Jflal1 VtlJJ1lJU 

~U!lU lflu'Wa.:J Lum'ftfHl"'1!l!O.U1U'1JJfltl'1.I 

3. ~lum'lijtl.:J O1,1.Iflfl'tl.:J fl'tl'Ufli'1lflUtlU1VYlHn.:JflJJ~UJ1U~fhVYltlfl'ti'fl1!l::Y11.:J01' . 
• ..1 ... .1 L '" ,JI" .. ,, '" , .. - ~ _" ..I '" ...

lJJtl.:JYllflfltUU Ufl'tl'Ufl'1 "GJ1.:J't'1Jlva.:Jfll'tlQ'11JflUtltJl~1Jflflfl1m'JJ'UYI'U1Y1t1111Y1''UNfl'l1tl'U 

tUtl.:JftJJ1;fl'Ufl'tl'Ufli'1 ijm'~flaU'.;1JJnUf'm".11.1,::i11j,::utlJJnU~1Vfl11JJi'flfl111J· 
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l.a11,ma::l't1'JNa lin1"tltitlnu l{lunnll::'nHfl11l!tV~m1tJnflHN1u1::fl11f11611fli'1 6ulflu . 

" 
ffU!lU"6~1a;191 1ufl11a6~tJ1::'lnitJ'91tl~tl' tJmh~~ 

11 - - !It " ..L...s .. .d .. J! I'" --, 1-f/" IA4. "1U1l9l1'ntl1lUU't1U1'n{J1flqJ'nfl1f)11fl11'f1tl~lJQ1191l"U m1 l1fl11lJ1n fl11lJ611'lUUn I 

fflJ1;n11J fl1tl11tl;1 m1fu"lJ1ufJGI~1"6.:jflU1 Ufl1611fl;1 m1ihq'u'::~tlfl1111q"fl11lJ'rJn'li' 

.;1lJnUua::tl1111;n1tl;tJ6~fltl~"6~tflJ1;n1Ufl1611 fli'1 

5. 1l1U11'J1U1111JUtt:: ff1tfU 1 tfa1llu tl1611fl;111::I(tl~; nll111'J1U',nJ"6~tl 1611tl;1ua:: 

d'~fllJ'~ 'I11't11f1tl1611tl;11(6~finn"alt1'ntl"1911U'"1J1un"fl1H;1911ud'~tllJ m11H9IU1U 

d'~f1lJ 91a6fl~~finf!Gl'"lJ Una'11lJ1U9IUltl~ua::m1tJaU~911lJillln11lJ'n1~ff1tfU1l~tl'" 

n'lJ1;n1Utl1611tl;1, Il(; t1uf~1l::fl11 ~;1916d1 Ud'~f1lJ, Iltlth~QnI(6~ 911lJ1111';"J1U"tl~d'~tllJ '" 

ntl11lJ,jUtl~ua::pnqn~6'tJ 

.. 
2.4.3 n118lJ11JI;U~tl 
.. _ - , '11 - .1 ,~ .. .1 .1 ... 

un1"1m1't1a1t1'n1U "61111t1tl11lJ't1111t1"tl~m1tl111lJlatl~~ ";J fl~1J m1611nHatl~tJ 't1lJ1t1C1~ 

.d, ,.. J(..L~ "..L fj,1I JJ d 1 .d !It ..L1 11- .. d
m1'nft6UlJ 't116~'nJJ't1U1'n'.lualtln "6111lJ{J~tftlUlfln U!1U::'nlUU~f1tlau,n'n ntl"fln11lfln 

" 1un1::111Um1tT~tllJtJ1::il9l1fltlm11HlJ1911!1U~~tl111J't11~"6~ftq~n11lJ~1~ '1 ua::1fm11" 

.. At 1 !II '" ~..L , 1-f/ of... - .. - .d
"~1aua::m1.,,1 'nll llJUltl1tl~JJtl'n1l::"1t1 l1lflnlJftq9ln11lJ9I1lJtl11lJtl1fl't11~ftq9ln11lJ'n1l:: 

, ... .. .. 11 ~ ... , .. .3 ~..L ..L.. . .1 of'1I'I 

n'~ltf1lJ't116tlflft1U'lJU6vn11lJ'ntfa1U"6~1I~tl1lm1"nll1'ntntl1n11m16111lJlatl~tJlfln"U11~ 

........ .1 !II.,.. AI I .1 -."

11m1 't1161::1111m1tl11111latl~~66nLUU't1a1t1lJ1::lll'n 't1161lJU1111 l"U U1111lJ'::'fltllJ 91t1 

tl9l911itl'91t1 U1111tl111f!lJlJ1n tl111f!lJ1f6t1 U11111"tl11lJ;nua::tl111J611~U U1111~')j1"tl11lJ;fl 
• ., __ .,,~ ~ ell ... ,., • d 

ua::tl11lJ611'lU Un1l9l1'ntl11111111m'f)11'lJlatl~tllflnlJNa9l6ft91lU1m1'nH~tlanll1ft"6~lfln 

1u~ifll::"6\11NatfltJtJ1::lll'n"tl~m'6111lJ1itll~fl~111tlltl6i''IltfltJ'~1u 86~UlJU LLa::U6~ 
LLlJU (Hoffinan and Hoffinan, 1964) ~~u~~m16111lJliftl~tl66nLrJU 4 tJ,::lfl'n ~~l{lUtJ'::lfl'nm, 

.l..L .... - <ld., i1'" '11., 12
tl11'lJlatl~tl'n "'.fl1~lf16U ftUlllJU11U ua::611l11t1lftqjU" lJ1::llqj nun (2520) [27) "'U11J1 'JJ 

...... '" - ,.......1.....
1Um'11ltll'tl~ "1l1t1111lJ"6~ltl11"U 'ntl" 11m16111lJlatl~tl4U1111 tltl (1) 1nlJ1n tl111fJlJlJ1n 

(2) ;nlJ1ntl111fJ1I\16t1 (3) ;n1f6t1tl111f!lJlJ1n (4) ;fl1f6t1f1111fJlJt16t1 NatfltJltJ;t1mYitl11"6~
 
~ .. <I,': ..... - d 1


m,"nll1tl11lJd'lJftU11::'t111~ m1latl~tl4 tJ,::lll'n LLa::anllW::l,,~ntl111lJ"V~lflntJ,1ng .U 

.d .:J. .. <I .."f '" ..... ...I 

9l1'1~'n 2.3 fl11lJ{JlJftU11::'t111~fl11tl11'lJl'fttl~'.IUUlJ,mla::U1111tl111fJlJUa::anllW::l,,~nt11"lJ 

"V~l~n 
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..; .!I. "''', ,J '" "' ...
fI111~fl 2.3 fll11J-n1JftU1J'::'I1 11~fI1' 611' 1JlfttJ~tlU1111'flUn::UlIlIf1111'l1JUn::afl\lW:: l'Jr~ 

... II 
"tJ1J111J'U6~lflfl 

""1ft ft1UfJ",nn ftl1JfJ"~f)U 
..
,n1Jln Lff)Vh -.4~vtl qfl1'W ntf)1" "'11f11~1 

i'n\llnQ 'lil{JUU'" '1iilfl111Jftfl 

nr1~n"ti' Uf)1J"l1J~~ 

'lSf)Ucl~fnJ i1fl11"ftflnfHn"ti' Kl1fl1 

'~t'lll;' i'n\llnQ,Jf)fl Unfl~t1Y1U1Y1'Uf)~ 

~"fqj'~~lfJ lrJUlf)nLYlt'f i1a'n\lGl:: 

i't1H"'lSf)t1\t~('YlO) i11,rU'U"Ulf)~~~q" 

.. " ,nUf)U i1;]qp."UUltlYl "flU,::nlY1 'lSf)1J 

Y1tlCI1::111Y1ntll-.4f)U ~f)lfl..,ft1J1fSn 

'Cl~"11 "'11fll,jf)"ULf)~q~i1a'n\lGl:: 
• 

i't1Hfl'lSf)t1"1Qft 

i11\ifl'U"Ulf)~~1Q" 

iJ;]qj1f1UUltlYlf)l'lSqjln"1J 'liUf)1Jlll 

"'11 iJfl111JK11fl1~~ iJa'n\lGlti't1H91'ttf)t1. 
"1 

.... ,J '_'i d..... '_I, ~~ !it ..... 
'lfl'VIq\lQ'U6~m1't)'lJ'1JlatJ~tl 01' l1lflfl1JTU1"mUJ 1J Ufl1~'VI"6~01' l'UUNft1Jn1fll1Jm,ua:: 

U'~1~1Q1u1tJl~fl O1,ftfl"ll~6~U'~1~1.l~Um'ftfl"ll~61,ffl'111tf11'tf~~~1'~~f1f)ftij01' 
at ....1 A ,.. 1 '" .. ~a! 1-"...... .. ~ ~,J

m::ll1&nfl'UU 11J6fln11a~m'1~' 1Jn'::'I1111tJ(Htf11'l1~Thl1 l1lflflTU1"n1111 'I1'6i1~'VJ'JrUU1'V11~ 

... ... 1'" 1 .. . !it ... ~.. '" :J! .. 
'U6~TH1"fl111J Ttq"fl111J fllflfl'lflO1'1~ • a611l'UU 'nq"fl1111'VJ1I'::flllf1111Jl'U1J Uft::l1 

'1J,::a'VIitl1'n~~n11Ttqfifl111J~'~'A'Qnl~" n11'l;vufl~6~U'~1~" un::01'1~1Q.::,htJ'H' 

tf11J11'mf1"flU16~ un::l'fh"~flflft~U ,~~~~U 11'1,j'nQ::'~U,hfl11JU6tJ'l ~~fI11Ja~tfl1'l1~'U6~ 

ftqfin111J l';U ~1'1J'~'UJu!hu...nr~a6 'tl1'1J'U1fll;tJUU6tJ'l ~1'lIflUln'~~6n"~lU m'''611 
,.1 ~... .. ...: ~d .. 1 ~ 

,hmlll'l1ft1U Q::"6~61J1I1Vl'l1~Nn'11'6 tfll'l1~'U6~Ttq"n111J UU'l GJS~n'l11JltJa~u'~l~ 'UU16~ 

fl1~l~6U -WU111U11U [27] '~~hUUnm'611'1JlaV~tll~U 41'1.1&&1111 fl6 

.1 '" '" .. .,J~... '" 
1. m'611'1I1nV~tlutJ'lJ,n tfUlItf\jU 'I11J1tJa~ m'611'1JlntJ~tI'VJlIfll1J1'fl1Utffl~fl1111,n 

'fl;~6~"'Uft::tJ6111,f~fl'lfl;111n.n1111~1~'l"ft6fl'Ulf1"fll11Jfifn'U6~"u6d1~~ 
.1. .. ,J~... '" '" 

2. O1'611'1JlntJ~t.lU1l1lf1111'l1J 'I11J1tJa~ O1'611'1JlntJ~tI'VJlIfll1J1'fl1 tJ~flll fl111fJlIUa:: 

M 1'VI\ll~6~fl1' utffl~ftqfim '1J~ '~l~U , 1.I"111fl111J1(6~01''U6~ijfl11J1' fl1 
.1 ,,Jt .. .1 ~ ... .1 

3. 01' 6'lJ'1I1ntJ~t.lU'lJ'lJ01' "Jfl'l1 '1Ht'I '11 1J1Va~ nl '611 '1JlntJ~tI'VJlIfl11J11'fl1'JrU'~ l'l1 ~ Nfl 

~1~'l 11\'uri~", 1U01'tfUlI tf\jU'I1;6ij01'~1111.1n1Jij1 ,f~",m::~la ~ , fl'l 
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.1 1 - <t .1 ~ - 1~'"4. mH)1.111JLaU~~U1.1'UtH 'VIll'VIH"~ 111J1e.lfH fl1H)1.J11JlaU~~'VIl.Jfll1J1Hn '11101111 

nril1 ;)L~U'LJ~~1~1U11"lld!)~m01'::YhN'1ua::ijfl11J1"111rn01"i1J1iu~fl1.1l~n 

" 
tr1Jflfl 6tr1::'ill&nf [28} '~!)i1.11Ua~111111.11.1011!)1.1':i1JLnU~9J~~1 tr11J11atrl11'A'11U1.11.1UN'LJm1 

.r '" , ,JI ~ '" .r.. .r - 101.1':i1JlatJ~~1J~1"!)~f1101.1fl1'1 U1.1~!)!)n lfIllJ'LJ 3 U1.11.1 fl~'LJ fl!) m1!)1.111JLaU~~U1.11.1t"::'.Il1111 ~U 
.1 .1 .1'.1 "' .... ",.1 .. 

O11!)1.111JLaU~~1l1.11.1fl11.1fJ1JUa::011!)1.111JLaU~~1l1.11.11Ia!)U1Ia::a::Laufl~1J11ua::L!)Uflfl~'LJfl!) 

1. O11!)1.111JLiU~~U1.11.11I1::'.Il1i1l'~U11;!)fl11!)1.111JLiU~~1l1.11.11fL11f1Na 111J1Ua~ O11!)1.111J 

" LntJ~~U1.11.1 1,ffl111Ji'nfl111J!)1.1~'LJ ih11f1Na 1,f6tr1::ti'1.1L~n1'LJ01111trfl~fl111JflflLif'LJ 1~,,!)1.11~L~n;j 
• • jI" _ jI ~ .. ~ .:, 1-'1'" III .r 

fl111J n 1:: ~ 01 0 1 'LJ 1Jfl111J flft tr1 H tr" fl 011 1Jt'U 'VI1J'LJ fl~ 11 n1.1 l'1n n 11 0 1.11 1JU'I U~9JU 1.11.1 

1I1::'.Il1i1l'~Utr~ltri1J 1,f~~1;jfl111J!)U1nf !)tI1nLif'LJ lrJ'LJ«U1 n-«lLltrft~!)!)n 

.1 .. ' .,- "'- - 1 '" ..2 JJ2. 011 LaU~~U1.11.1fl11.1fl1J11 1J1Ua~ 011 1J{)1.1~"!)~1.1fl11J11'11 'LJanllOl::!)OnTl1·,,~ua:: 

fl11.1fl1J01':i 01' ::~1 1'LJl!!)~,h~'1 !)gltr1JO lflu1)j1,fQnLrJ'LJ"'1"!)~"'1LO~ 
.1 .1'.1 .. -.1- - - • ~.I ~ 3. O1101.111JlaU~~Ll1.11.11Ia!)U1Ia::a::lau 111J1UM 1111Q1.1""!)~l.Jfl11J11fl1 1110~1Infl10~ 'VI 

vh1'tl'~mfnn11~'LJL!)~\lnLnau'1.g~ ')j''''i'1.1011L01,,,1trtru1.1tr'tj'LJua::1,ffhll'LJ::U1L'rh~fl11 ~n 

1mO11a~ 1 'VIll ~1 'LJ II1~ ua::1I11ff"lnL11f1Na ')j1,ff1111J tru'VItr'LJ llLrJ'LJ ti''LJL!)~lla::1Iti !)u1Ia::a::La U 

~ , d 
fl111JLlJ'LJ!)g,,0~Lftn 

, , 
.... u ........ J!
 

2.5 ~l'Ul1)tlTlltlrJl"UU~
 

,aa::lH1!i' ,aa::lofti [29] ''''ftnll1l!!)~ 'i1qj111ua::U'LJ1'V11~Lltfl"0111fy
..n~~1'LJ,,!)~1I1::L'VIfltl''In 

m1ffnll11.UYt1.J11m11f'rta~~l'LJ ,,!)~1I1::L 'VIffv~iim1 1foth~ ')jii1l,::if'VI i fl1'rt;~Ltr'LJ!) 1,fiim1 

L'i41J1I,:: if'VIin 1'rt0111f'rt a~~ 1'LJ IIa::aflfl111J\tqjl1Iti1"O~ 'VIi''rt U1n11flU 1f1J1~1 011 11i'tJ1 1fl1 

'" 1" JI '" 11 ..2 .1 ~ - :.! "..'''.1 d ~ 'rt a~ ~1 'LJ 11 tr!)ft flIT!)~ ntJ" 'LJ 'rJ 'LJ n1 11'LJ fl1l 1 ::." 'VI ltl1'rt"'LJ ,,1"!)~lfl10~U!)~1Innlllla::1I1::Lfl'LJ 'VI 
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lmU1Jlliv1JUfI::fll,til'tf'Ufl'U1U1J1U1Jl~'fll,,j'::'tfVfI~1~ '1 
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nO~'1UL~ori,mf;)Jtn,o~i'n,s'nn~.nu d1UfH1UflNtn11)Jtn,u1V1.J1V'nn~~1Umi~llJS1;l [35] ill 
A1LijUtn,tJ,::&ijuNntnHhLiju~1U ~1)JuNuo~i'n,s'nn~~1u iJ~l.JtJ'::)J1W 2538~2542 '1m~ft 

O1,f1fl1l1'n1.J'h O1'A1Liju~1U' U 1f1Hf11,tJ'::llJS1ff)J~ui' mj)JtJ'::llJS1llJSU..t11tJ f~og' Ufl11)J 

i'1.J NflllJSOl.J"O~ tf'nllJS. L~U n'fl11)J01'tff1~'ti"ufI;lua::tn' ltJ;vuutJn~'nq9ifl1 ')J01,'f'nn~~1U 
I 

,,0~'1J'::llJS1llJSU..t11tJ 1fl~'nV1V1)Jtf~1~fl111JL;;1' '1101,0~i'n,s'nn~~1ul~U'ttl11~,,0~'Jnflu Uft:: 

'Jnflufl1,ijri1u;1)J'U tn, i'fl'ti11flHtn11W Hfi'l~O hn~01'&~ i'fl,s'nn~~1uII1vi11O~ tn, 
.1" • ,_'t!.. ,~ '" · ".1 ~.. ~'" ~ ..A .I.!f. ~O(, ..I ..lJ'::L)J U'n1.J11L'n0 l1lflfl tn, 'D'nn ~~ 1U OV1~)JlJ'::filiI1l1'n 01'lJ':: llJS1 fIUnUnfll1JUn,fl11)J 'VI)J 

tJ,::allill1'ntJ~ Nn01'~1lijUtn,og' u,::fll.J~1l1'n0', U9\i1qJ'tt1, U O1,ti1'ttufl1flH01, 111un 
'" ...!l" 1 1 I .. ~ "'.. • .1" '" ..1.1 '" 1~O111flfl11)J11 1L""0~ flH01, )Jtf1)J1,a~00n)J1L1JUfl1L~U 'tt'OlJ')J1W'nn~~1UlllJ'::'HVfl fl 

~ 1 ..I I ~ .. ...!l .. ......1....... ~ A '" .1L'nn::L1JU flH01'"~~tf"1~'~'n1un 1.J0n1llJtll.J~ un::l1JU01UfOtf1,nl.JlJ'::"lllJSU 

LnVU\l1V ;h::UUll!, ;'::l1116 '1J'::)J1qfi'J01, ua::flW:: [36]1I1ftn1l1'nq9in")J01""'nn~~1U 
, "'. ,..1 ~ 1l"1 ..I...!l '" I "'.Ufl'1L'ou"o~nl ~lll'n)J'H1U fl' UJ1U::'VIl1JU ~1.J' tlfllll11flqJ'n1.J11fl11L'oullJS11nl~&n'n)J'tt1U fl' 

1flv..t11tJijfl11)Jfl~V1nl.J01" "'nn~~1u'n0' nil'Uri1U"0~'ti"Ufl9il~0' ~m,'"'nn~~1ui U 

fli'1lioutJ,::'tt vfl)J1n~u fl1" ")J1~' tn'"1~~0)J ~, "ti~lnflNn 1flvtf,j'fl," fl1" ")J1~' 01' 
tI 

Ul.J l.JU~fT 1J\1U U on'1n'::fl' ::'VIl.Jg~i1,i'tJ'VIHlfl'llJn,U«1 V~L~U tn, fl1 ::lll.Jn'::llioU9\Offlli 

ltf;Il1'nri1u~flfln~1v 

n')J~~U1un::ri~Ltf;)J'nn~~1U [37] 1I1ftfl1l101,'"'nn~~1U i Ufli'1liOUllJSUl.Jll n,n11)JiU 

fli'1liou~ijm,' "'nn~~1U)J1n~tlfI 111un O1,tJ,::nOl.J01'tt1' ,0~n~)J1 1~un 01''''N~1wnu 

'HU11 l4OL'nn~~ij01,''''utn,tJ,::nOl.J01'H1')J1fl~tlfIflO chu ~U n'1llJSl1~l()J ua::1w~1 

d1'Hi'1.J'nn~~1U l~OU tf~tf11~Ju 'n1.J11foun:: 80 "0~fli'1liou' nW~1 '1nNfttn,f1n1l1Ua'f1~' ~ 
.... .J!.. 1..I.A1 I.. ,~ '" '" • .. 1" 

l'HUtl~tn",n)J1)J1.J1l1.J1l'l"0~ n ...1 f10'nqfln11)J01, ')J'nn~~1U"0~fl11"OUllJSUl.Jl'l )JUU1 \J)J 

)J1n~u fli'1liouiUllJSU l.Jll f~l~Uri1U' 'tt qJ"o~tJ '::Lllflf~ tf)Jfll'~,::ijtn,ri~l tf;)J01'inw~ 1~ 
l'H)J1::tf)Jun::01"~fl11)Jf~1U01,tJ'::'ttVfl'nn~~1U 

d1un~1UU 1V1.J1V'nn~~1Umi~llJS19i [38] 1~ftfl1l1tn"nW~1iufli'1Liou un::fl1,tJ'::'HVfI'nn~~1U 

1W~1'n1.J11 tJ;1J1Wf11".,1w·'hijfl11)JU)J'Wui'nl.Jnu1A'oVH)J1fl mll1flO ~ijntJ1~)J1fl,::i" 

1w'ft1)J1nun::~ih1t11~ilOtl'::inw~1l10U 

nflfll'in6 Qftfl1Ui'fl,s [39] 1~ftn1l1i1,i'lJ~ri~Nn9\0'nq9ifl1')J01,i"'ni~~1U"0~'nirn~1Ul.J;~'VI 
tI 

~i~ft tJ,::&nff1l'llJ Vt1.J11 i1,i'vI(1u01'01.J')JLaU~tl,::ri~Nnnl.J01,i"'nq9ifl11)Jtn,i"'ni~~1U"0~ 
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vnrn~l\1'lJ;1li'n'tjiftif ,htmfl'nv 1J1n~trf\ 1&~n·nJ1'«un U,rtl'nH~l\1ft111Jfiflll1\1UntU",rv 

«,\1fl1ll;v\lf ftl1Jthiu 

~1J1Yf1 Uf);;1Jltl, [40] '~ftn1l/1U,rv~ri~Hn,j6'Wq9in111Jfl11HrhHh"tH,rflftfl1l/1tn;1ftmn'\I 

r~'H1fl\lfl111"a1Jl 'WU11 U,itl'n1~«'\1fl116tJ11J"'lflfl1f)Ufli'1Unt lHl;v\lri~Hn,jf)'Wq~f11'S1J 

fI11 'f'Vfa~~l\1 'yt-Nl'Jf)~,rflftfl1l/1&1;1ftfl1l/1' \Ir~'H1f\\lfl111"a1Jl1Jlf1~trft16~n~1Jl'«un U",iv 

'n'~f11'1Jfifllif\luntU,rtl'n'~«'\1ft1'1Jf 9l11JthtltJ 



m11iV;1flll 1 1~0~ fll1 ;1fllll'Wq~n"11n11 , ",n'Hl'U'li~1,.0~trfl;1fllll0l;i1;1flllli~wi" 
I i I.. ..... .t!lt ..... ...s	 .. I '-I.... 

"6'UUfl'U'YI2Jnnll'tlI::f11~fl'U fl111\lV'Ul1J'Ufl111\lUU\J1.lnl11\l (Survey Research) 2Jfl1111~~l1111V 

A ~ ... "... ,Ji" ,..1.'-1 .. ~ ~ ~ <If.. 1..1
1'WOnfl1l11~fl"::11'Wqfln"1Ifl11'If'WIH~1'U 11...1,.0~'Unnn1l101'1f1nnll1\l~l11f1,.0'UUn'U'YI\l:: 

1mV1J1Yium;nllw::,.O~trn;1nll10UVUl~ fl1111fl11'f'na~~1'U '~"h 1f'ltnhG'02Jft~' ~1J111 tll1::» 

li46LfI'Uu'U1'Y1H''Ufl111111Jlf11fl11''Ufl11 '''''fl;~~1'U '~~16th~1.I1::l16"uft::n1.l1::a'YIiln" ~~,~ 
.2'" ..... : .. .t 
V'll1'U'Ufl111\lUfl11J"'UflO'UfI~'U 

.1 I .. I ..1,2.1 ~ ..... 
3.1.1J1::""fl1Uft::nlJ1Ifl10Vl~'Y1'If 1'Ufl11nnlll1\lV
 

A !119 ..1,2.1 .....

3.2 ,lft10~JJO'YI ')J l'Ufl111\lU 

3.3	 fl11f11LU'Ufl11 ''Ufl111~1J11\J111J.ft'0~a
 
... " ......,.. Ji


3.4 fl1111fl11::l1Ua::Uafl 'Ufl111n1J111J111J'U0\ltl 

, 
3.1 'lh~,nn'lla~n'JJK18dl~iflfhan"'1~U 

1.11::"1111~'efl 'U fl11 ;1nllltli~d fl01.l1 ::"1n1~' efl 'Ufl111iVlf1'Uun;1nlll1:: R1J1.I1:: n"rUUUfl1 

" (1.I1".)ua::,::R1J1.I,::fl1rrUUUfl,1"1;i'n (1.I1u.)''Ui~l11f1,.0'Uun'U n~tl1;i');1nlll;J'U1n 10 Uli~ 

ua::61=h;1fllll10n,,'U 10 Ul1~ U1.I1::"1fl11111..f~i'U 37,021fl'U (fflUn~1'Ul"f1if'U~fl11;1fllll 1 : 

2550) 

I .. I ..I'.Y.'I ~ : .t.. .. I.. I ~!II .. ~ .. .1 .... 
nlJ1Ifl10U1~'Y1 "D l'Ufl11nnllltl1~'U flO fl111aonnlJ1Jfl16Ul~ '1f~11J'U'Unnn:U11::f'l1J1J1::fl1fl'\JU1Jfl1 

" " 
(1.11" .)ua::1:: R1J 1.11 ::mrrUUUfI'1"1;i'n (1.I1U.), 'U i~'H 1f1,.0'Uun'U ,;~ 01;1;1n1l1;1 1.1 11' 

, ,	 , 

ua::61;i1;1n1l116nW ~1'U1'U 1,064 fl'U If'1UUfl11nl'M'U91'''Ulf1,.0~mi1lfl10dl~ lf1uufl11ti1l'MalU 

oitlflOtl (Multi Stage Random Sampling) l"Ul;U~~1fl1Jfl~d' 

::. .d Ji I.. I I:...'	 , ..,...."'\4"6""" 1 ''lfnlJ1Ifl10U1~U1J1JU1J~'''UfJ1I (Stratified Sampling) lf1ULL1J~ lHL1 Utl 'U\l~l11" 

,.OtlUn'U 1111 20 UalUtlfl11;1fllll lfltl 2 mi1l R~11U~6,.0~Ual'U~nlll'tlfll11~~ 3.1 
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1Y1Vll'1Vnl'ft""HllItlUllflU 

1 .. • 1 1'" ..Hl'VUllItlUUnU1Ylfl U ftvftw"vm, 

1,~i;vu"tluUnutJ;'Hl'l1,n, 

1Hl;VU1Ylfl1u11'1vll,n, 

l'~l;vufttii"vm'llItluunu 

1 .. 11" '" .....Hl'VU1Ylfl U ftVll1flfl~1Utltlm~V~1'HUtl 

1 .. .. .. 
Hl'VUll,n'tll"1~ 

1Hl;VUft~1!1'ilqJ 1qJ1Ylfl1u11'1v 

1Hl;VU1Ylfl1u11'1vllItluunu 

1Hl;VU1Ylfl1u11'1vftl'lfttii"vnu 

l'~l;VUtJ;'Hl'l1,n'"UUft 
w 

'1nuum.htltlmi1u 2 n~1J fltl tll;1;tn'Wli'JtJll'1Ul'I~tll;1;tn'Wl1tln"U 
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1"u;tI\J'\I6uunulVIfllulftv'Wtii4IJJtlm, 
.. .,.. I 

1V101CUJLVlflUfl'\l6UUnu l'~1;o1.l'\louunuu;1I1'1,n, 

" 1V101nOlVlflilfl\hW6~ lHl10ulVlfll1.11avl,ii, 

1V1tnntlm'61;'W'Wft l'~l1ou'W0l4IJJtlm''\I61.1un1.l 
.... '"' I

1Hl1t1ulVlfllU1 ftVnlfl9l::1u66fHUtl~lll;j61V1t11rltlm'61"'W'\I6\mnU 

'"' .. '"'1'~l1t11.11,n'61,n::1V1t11atlm'61Yw1J1U'N 
..... '"' 
1V1t11fttim,6141JJ'W'l1J u'W 1"u;tl1.I'W~'ii'nqj ltylVlfllulftv 

.... '"' 1V1t11fttlm,6141JJ'Wn1::U11.1 lHatl1.llVlfll1.11av'\l6uun1.l 

l'~l;lI1.IlVlfll1.11ftv'Wft'W0l4IJJtlm,1V1t11atlln\l"'Uft::lVlfllUlftv 
.. ., tal' ,
1V1tilfttlfl''''WfI'''~'\I61.1un1.l l'~l10uu;1I"1l,n"1Ju'W 

..i''U''8'U~:1 H;m,q1J.r16dHUUU~1t1 (Sample Random Sampling) 1"tl1in"iu~ftln~~'~Hft 
~.t 
,,~U 

1.	 61;1;!n'Wli'JUlft i1 5 lHL;tlU ft6 1V1t11ftU61;1;!n\ll'\161.1Un1.l1V1t11atllVlflilfl 

" '\I61.1Un1.l1V1UlaVn"61;'W'Wft 1V1t11fttllVlflilfl\h'W6~ 1V1UlaOm'61;'W'\I61.1Un1.l 

2. 61;1;!n\lll6n4IJJ1.I n5 "~l1t11.1 fl6 lHl;tl1.I'Wtii4IJJtlm''\I61.1un\J lHl;tl1.IlVlfll1.11av 

.. '"' 1'"' 11'"' '1'"' 11'"' .. '"' <Ill'"'1l,m)6141JJ1:: Hl1t11.1lVlfl U aU'\I61.1Ufl1.l Hl1t11.1lVlfl U fttlmfl"::1U66m~tI~l1l1.l6 Hl1t11.1 

'\I 61.1un1.1lVlfl11.l1ftv'W0l'lStlm, 
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a .... ..IlflUYI l'~I;u'U 
9''U1'UtJ'::''ln1('''') 

11\1 
\11'1. \l1U. 

1. 1Y1enae161=i,;9n\ll"f)Ullfh.l 1,936 1,641 3,577 

2. 
.. ... .. , 
1Y1VlaV1l1f1UfI"f)UUnU 3,246 2,430 5,676 

3. 
.... ... .. 
1Y1VlaVm,f)lttf'WTU'I 1,015 1,646 2,661 

4. 1Y1VlaV1Y1f1iifl1ilTtf)~ 1,013 187 1,200 

5. 
.... ... .. , 
1Y1VlaVm'f)lttf'W"f)UUnu 1,773 596 2,369 

6. l'~l;vuTttii"vm'''f)uurlu 1,603 658 2,261 

7. 1Hl;VU1Ylfl1u1av"f)uUflU 405 78 483 

8. l'~1;VU1Ylfl 1"1aofl1f1'1::1Uf)f)nl;SV~1Hitf) 3,008 1,671 4,679 

9. l'~l; VU"f)UUnUIYlfl1u1avyftuttfom, 746 470 1,216 

10. 1H1;VU1Ylft1u1aVll,n'f)l;':: 526 681 1,207 

11\1 15,271 1,0058 25,329 

N 
n=-~~ 

l+N(eY 

e == f1111JftalfllflSf)U,,~m,qll"'f)dl~ 

N 

n 

== 

-

"Ulfl"&~1.h::ttflfl' 
,... , 

"Ulfl"f)~nt11Jfl1f)Vl~ 



S8
 

25,329
n=-----":" 

1+25,329(0.03t 
-1,064 flU 

II 

f111'lUUni1&lh~nl1q1Ji1&dH'f1if111i"futJiifll11ft"thu,,&uh::"ln1fi&n~1Ji1&fh~ 

(Proportional Stratified Random Sampling) l"U'lUUnU~ft:: lHl;uU1"u'fqfl1f"U1G1i~d 

~ "'" '1· '" .I'U1U1Ufl1&Ul~ UUfla:: HL1UU "~fll"~fl 3.4 

.ol J! ' ''''...! '" ... '" Pll1HYI 3.4 Ufl'f1~'U1U1Unt21Jfl1tUJ1~111,"1tJm11UU 

11~11u'U 
.,'U-na';na1u'U 

tI,::",n,(ft'U) n,Ui1,,,h«ft'U) 

1 1Y1lnaV&191ffnVl'U&Uun'U 3,577 150 
.. Of.... ,

2 1Y1V1CWlflftUft"&Uunu 5,676 238 

3 1flfnnVm1&19'n'na 2,661 112 

4 1Y1VlaVlYlfliift\fl"'&~ 1,200 50 
.. ctI .. I 

5 1Y1VlaVm1&1"'n'Uf)'Uunu 2,369 100 

6 lHl;vu'ntii"vm1'U&UUnU 2,261 95 

7 lHL;VULflftlu lati'U&uutlU 483 20 

8 lHL;VULYlft1Ulatitl1ftfl::1U&&f1L;V~L'"itf) 4,679 197 .. 

9 1Hl;VU'U&UunUl'nft1Ulao'Wtii"vm1 1,216 51 

1" 1 1· .. ..10 Hl'VUlflft U aV11,n\l&1"1:: 1,207 51 

11)1 25,329 1,064 
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, , 
3.2 'fl;8~iJ8mfl'Ufll11~tJ 

'fl!6-11i16~'f''Um'1i'v ,i46n.Av'lJdiv'lJ'Viq~n1nJm,'f'ni-ll-ll1'U'~"'1'U&nrnflnlJ161;1f1n1!J1 
'" '" ,.d~ '" I '" • 1 ' ,JI!II '" .f'-II111·fl'U6'Uun'U 'Vlllftn1!Jw::~n-lln'U fl6 U'lJ'lJa'6'lJCl11J flVU'lJ'lJft6'lJCl11JU1H "'lJ'U 4 ~6'U fl-ll'U 

.d J! ' ''' )f
~6'U'Vl 1 'U6\la'fY1'U~1'U6-11~1'l6'lJU'lJ'lJft6'lJtl11J
 

.d .f '"
 
1'l6'U'Vl 2 m'6'lJ'1J,all-ll~'lnm6'lJm1 

.d .. t .d '" _I '" '" ' •.I~ '" !!!I~6'U'Vl 3 m"'V'U,mV10'lJm'lJ'::11Vfl'na-ll-ll1'U 11l't1'1nm6'lJflnua::a'Cl1'Unn1!J1 

~6'U~ 4 'Viq~n"1Jm,''''vl~l 

... '" 
'U6-11-111'U1'V 

2. n!1-11U'lJ'lJn6'lJCl11J ,i46ft6'lJCl11Jfl111Jfifl,lf'U'U6-11UnflnlJ161;1ffn1!J-l''Wi'-II111fl'U6'Uun'W 

)f"'''',JI 1! "'.1""'''' ",.1 '" ,1flV~1'V .,.n'HU'lJ'lJft6'lJa11J~11J1~QlJ,::n-llfl'U6-11-111'U1'VfI'lJ'lJ'U an1llW::'U6-11U'lJ'lJft6'lJCl11JU'lJ-II 

66m~'U 4 ~6'U ,i46ft6flfl~6-11n'lJnva::,iivfl~'I{'tJffn1!J1~6\lft1J1 Ua::,i46n6'1f,nflfl111Jft::fl1n 

Unm'~6'lJ m'a'!l-11U'lJ'lJn6'lJtI11J 'I{n111'Wfl'U6'Ul'U~~1-3G') A-lld 

!!!I "'.1 " ... '" !!!I <II ... '" ... .d.d J!
2.1) nn1!J11~QlJ,::n-llfl'U6~~1'U1'1Inn1ll1'Vlq1llQ '6nft" ~1'U1'VUa::'Vlq1llQ'VlmV1'U6~ 

n'lJm,'f'Vfn~~1'U'~~16th~tJ'::11iJfl'n!61J~~ffn1!J1n,i'V~U1,::ti~Nafi'lJ'nq~n1nJfl1,'f'nn-3~1'U 

'~~1 
2.2) n111'Ufln'6'lJU'U1fifl,~'U;],i'V~ti~Nftfi'lJ'nq~n"1Jm,'frn;~~1'U'~~1-hii 3 

!1 '" • oM '" ~ '_1 )f .1 '" lJ"V fl6 lJ"V'VlH'fYfll'n'Vl1 lJ'U6~~~6'lJU'lJ'lJn6'lJCl11J fl1'6'lJ'1J,aV~tl'lnfl'6'lJfI'1Ua::fl1' 
fI 

,;V'W f~1'U n1,tJ'::11 Vfl'naH1'U'~~1'lnfl'6'lJfI;1Ua::fta1'U ffn1ll1 U~1;~~~tJ,::,~'U 'U6~ 
tI 

U'lJ'lJn6'lJal1J'1\'m6'lJfltJ1J~1'U1i'VlflvS'j11m, A~Q 

U'lJ'lJft6'lJ tI11J1{1'Un l'6'lJ'1J,all-lltl ''Unl'n!Hn,6'lJU'U1flfl'U&~u'lJ 'lJ n6'lJ al1J' 'U ~ih ~n 111 'U fl 

1tJ U'lJ 'lJll'n::f1111J111J1V'U6~m"if V~tl66m ~ 'U 3 '1 tJU'lJ'lJ ti6 l.)n11 ,aV~tlU'lJ'lJtJ,::,11itJ '~1I 
.. .1 ,_t! '" ' ''' ,,_t!... ~ d , 

111J1Va~ fl1'6'lJ'1JLav~QU'lJtJ 11f1111J,nfl111J6'lJq'U 1Jl11fJNa 116ft'::n'Ulfln 'Um,unfHfl111J 

... d 1~ , ~ d .. • • 1!'" ... 1! " ~ t d!ll)f 0flflnt'U 'fI~6'lJ 11'fln1Jfl111Jn'::~6'6''U 1Jfl111Jflflnn-llft"fl 1If1111J6V1n, 6V1m11'U 'lJ'W~'U1 



1! .1 .. .1'" "'...... 1 '" ..! if
fln1UnA~66n 2.) O1'1~W~fJUl.JUfl11.JfJ1I 11111VCl~01·hJ{)1.J9l"6~l.JA11111f11 \J'f\mHlI::66fll'l1''''~ 

1 A I '" ua::fl1U'l1l O1,m::111 A! \J1'6~9l1~'16g1n1l6I l'AV 11't" !II '" 3.) O1'lnV~~Ul.JUlJn6V.1.1 I11~fll1J\J9l1"6~9l116~ 

un::n::1ftV 11111V«~ iiu611~"6~ijA1111'A1 11;6«Uflfl16~ ~"1 1"'1.l9l'fiffl119l\J16~UfllfliivAci~ 

',j'~;l.J01'1611,trinu1.Jn1j\Jun::''''fhu\J::\h1yj1~fl1''ijfl1f1i01,n~ l'nll~l\JU' ~un::u"fl''01fl 
" 1119J Nn ,,j1'"fl11unu'n n\J111n\Jo\J16~un::u a6vua:: n::1n Vfl11111fl\J 6d"6~ l~fl '1flU\J \11161 

.1 .1 '" I J! 1 .d1 : ~ ....! .d .d 1!
llJUl.Jl.Jm'lflV~~A~fln11111n'1~UUl.Jn61.Jm1l AV'n \JUl.Jl.Jn61.Ja111\J\J'::"6~UTt1fl111'nlflV1"6~ 

'" .1 : .1 
fll.J01'lnv~~'n~31lJUl.Jl.J 

.d '" .1 '" 1U1.J l.Jn61.Jalum,61.J' UlflV1fll.Jrn'lJ'::11 VATtfl'" 
~~ UI \J01' fl l'n,J!HU1.J l.Jn61.JalU01,61.J' 11 

.d '" .1 '" '" 1.d .l'1! I !II..J ell J!.I '" 
lflV1fll.J01'lJ'::l1VflTtn~~1\J \J'n\J 'lUl.J~01'61.J'1I11J\J 2 n1\J fl6 O1'61.J'U'rl1\Jm'lJ'::l1VfI 

Tta~~1\J"6~fl161.Jfl;1un::01'61.J'1I~1\J01,U'::l1VATta~~1\J"6~nal\Jt9fl1!11 

U1.J1.Jn61.Jm1lTtq~m 'U01,1fTtn~~1\J '~-It1 1fl\J01'nf1~U1.J l.Jn61.Jfl1111~V101.JTtq~fl"1I01" f 

'Vn'~~1\J , li"h"6~lfl!6~ , nli"h~1, U~«9161.JUl.Jl.Jn61.JmU 1en\J;i9lu,:: .h1'\J 

2.3) \11Ul.Jl.Jn61.JmU~n!1~4\J1"'61'1,6~U;fl1l19l'1,n61.JTtf6UOl.Ji'l.J'n~~61nU6U\J:: 

1'V16\11111U i'l.JUl ~u~',,1'"111111::n1l'U~1U1d'6111 (Content) un::fl1111UM"6~1~6''""~ 
.d .. J! ~ "'.1 .. .'"111.J1.Jtr61.JalU 'nnU\I,mUfl::tr6f1fln6~JJ1.J19lQlJ'::tr~fl"6~01'1'OV 

2.4) ri~Ul.Jl.Jn61.Jalu~nf1~4\J''''uri«1;V1'1t\J3 yj1\J 1~6"101'9l'1'tr61.J«1U~1~'1 
~~if «1U1d'6111 (Content) lf1vVt'1'0I1fl11.Jflt1Ufl11U9lHn16111 ~1U01,'ftl11l1 (Wording) lf1v 

Vi'1'at1fl1111111111::trUfl11UciA1'U"6~ 011'ftl11l1~1\J1fl' ~ nfH ufl::luU1.J 1.J"6~ 1fl~6~~611 

111u1:nul1;6',j 1~6''"«iivtr1u1,awllu1un::ui'1.J1UaV\J , "'1~U1:: truOl.J1'9lQu,::n~ft'''6~01' 
... '" 1'OV 

.1 '" .1 • .'1 .x .d '-~1. ... .. : '" 2.5) lJ' l.JlJ1~9l1Ufl1UU::ll1"6~r.11'V1'1ty un:: 11 q1'V1'1lV9l'1,tr61.J6flflHl1 U ~ 

.1'" .1 Jt.d.........'1
 
lJ'l.JlJl~'1Vfl::16VA1TtUl91U9l1Ufl111\J::ll1"6~q1'V1'1t\J 

2.6) iflTi1l~Ul.Jl.J tr61.JmU~ , «ut'l'"1; Vl.Jf6VUl11 , U'VIflfl6~ 1~1.J~6\Ja 01.JUm; vu 

lHi;v\J,,6uuo\J1'nfll\JlnvTtw,v01,f1U1U 40 ~111.J ~',j',;n~U9116d1~ 1~6111U,::a'VIimTt 
",,' • ... '" '" !!!l "!!!l '" '" I: '1! .d2.7) 1nman \J01"1UUfltJ1I11n~"~Unnn1l161'1nfl1!l1'~111f1"6UUflU \J\J 'l'01flO1'.i'n 

'" !!!l '" '''' ...·.l.I'.d ,_~... I "'!I .x: "J!'"I
\Jflnfl1l1nt1U9l16V1~la6fl9l61.JTtq9lfl"1I01'lnV~~lJ'::lfl'VI AU1fl'VIqfl l1fl611\Jflnfl1l1r.1\JU tl'l.J 

....1 '" .1:
'Vtq9lm11101'laV~~'01nfl'61.Jfl'19l1UU'::lfl'VI01'laV~~lll.Jl.J\JU" 
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'lJl .. .. ... " 
3.4 nl1Y1f1a8~'''Dlfl1D~UD1;)r.J (Try out) 

tN1iV'~ft1Lii\,lfl11ftflLft6flfl~1J~':l()th.:llflV1ifl11~1Jmh.:l~lU '1\,11\,1 40 fl\,l ~lfllHL1V\,IllJO\,lLLn\,l 
" 

LVI'll\,11fluvuii"vfl11 'l1fl1r\,lij1ivi,~';1fl11u~mL1.Jl.JflOl.J011J Ttfo1Jnl.Joi1.J1Va.:l 1flQt.h~fI.:Ifl 
. " 

ua~1ifl11 ft1Lii\,lfl11flOl.JLLl.Jl.J fl61.Jm1J,..vLLnfl~1J~10V1.:1Ofh.:lfl::L6Vfl 'tftT.:I~lflt1\,1 ij1iVlllNfl 

fl11flOl.JUl.Jl.JflOl.JCI11JllJ6.:1'VtUfl.:l1\,1 'U1L'l11~M'rI1.:1f1a9i L-A0111fl1fl111JLfOJi\,l ( Reliability) 'tlf 

~fl1n1Jt.h::a'rl~LOflYh (Coefficient Alpha) llJO.:l~OJJtl ~1V Cronbach 's Alpha [42] 

.... . " 
n111;l.Jfl1fl111JL"Oii'\,I (Reliability) ';.:I~,jl.Jfi111\,1fl ,,.y'hfTo.:liifl11J1flfl'h 0.70 t.:la011LLl.Jl.JflOl.Jf:l11J 

iifl111JLfoi1o'~ Utl::L111J1::fl1J~111 'Uffml1nl.Jfl~1J\b::"lfl1~~::ffml1 ~lflfl11'r1fltlO.:l NflUl1flQ 

11 mi1J~1orh.:l"oUUl.Jl.JflOl.J011Jfl111JfiflL"lliifl1fl111J,hLfoi1olflV111J,r.:l~ul.Jl'rhnl.J 0.86 

, .1...... • ''J! .. 1 ...Uflfl.:l11Ul.Jl.JflOl.J011Jll1Jfl111JL"OaO ." 11va::LOVftUflfl.:l ll"l11.:1'r1 3.5 

.. I ., ., .. · f ' " f111H'rI 3.S fl1'l111JL 01Jll (Reliability) llJO.:JUl.Jl.JflOl.J011Jlrtll11V~lllUfl::'rI.:I~1.J1.J 

t1'1tA'8ftUnU 91\&'1wA'e fi"n'Ull~e,t'" 

1. ~l\,1fl1101.J11JLifV.:I~~lflfl101.Jfl;1 

2. ~lll fl11l1 vllfl~rJ1fil.Jfl11\b::11iift'VtaH1\,I'vh~h 

3. ~lll'Vtq9ifl111Jfl11'rt~fh 

45 

15 

39 

.84 

.84 

.93 

1'1U 99 0.86 

, .... .:, '" 1 .. ~"..l
fI1fl111Jl"01J\,I (Reliability) ttJO.:lUl.Jl.JflOl.Jf:l11J L'rI1fll.J 0.86 flV';1fl11Lfl1.J111.J111J'U0JJa';.:I111Jfl'rl 

11.:1L1vllttJO\,lun\,ll'rlfll\,Ilflu'Vttli"Vfl11 

0'" 'l II II3.5 nl1f11IUUnl'7,Unl1lfl1J11lJ11U'UD\la 
~ t.l~.. ~,'J!...... .. .r 

fl11nfl'Y1fl1.:1\,1 WJ1'V P1fl11\,l\,lfl11Lfl1.J111.J111J'U0JJft9\nl 

~ .. '2" 'alo..l...s.. .r ..l . ~... .... .... P­II. "J1~V ,,19\\,I'rI1.:1 lJ'rIn1\,1fl.:J1llLllJ"Tt\,l'rlfl11nfl'Y1'r1 1 M111flttJO\,lUflll lTtOllJO'U0JJfl 

Lrlv1nl.J 'lll1\,1Utlfffl'Y101=.hfffl'Y1'\,1 i.:l111ftllJ0\,1un\,l ,r.:l111Jfll'i401111J1t;'\,I1W111'1\,11\,1 fl~ 1J 

~10V1.:1~'fl\,lfl11fftl'Y1 

2. iftfi1J-nUl.Jl.JflOl.Ja11J~,jl.Jfl1J\l1afhh~1.J~OJJflnl.Jmi1J~~OVH~'f'\,Ifll1fffl'Y1.1\,11\,1 

1, 064 1" 
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.. I... ...J(..... , ... 1 ' !!'. ~... ... ~ ... 
3. ~f1 ~ Ofl1.1fllYl'.11'B 4'\lfl 'JflqU01'J1"fl'W1~J1.11ftUft::01'Jt1"mJ1LOn"JfU U fl't1U1r.J1 0 

.. '_1 '" ~ "'1'" ,... I 11 1 ... ...~., lit ,...... r'" "' .
LflUYl1.:) 1JLfl1.1"O\lftYl HL'BUflqUfl10B1,:)"1B~ULO':) 1.11,:) HL'BUYI'.11'B lUUfllY1~UIO~C'\lflflLflU 

Y11~L~1 , tJL~1.1~O\l ft 1fl B,~,~u"'t1U1B~':)~'1i'1.1fl11u;1uiJO'\llfll, .:)L; BU fl~ui1()V1':)LrlU OV1.:J;} 

4. ,jl~O\lft~L~1.1U1'~ "'lm'M~O\lft 1u1tJ,ufl1ufhL!1I1tJYl1.:)ft'a~lito"lm"lfl"::,f 

~O\lft~o,tJ .' 

.- ;/ .-... ~ ~.. J!
3.6 fl'11lfl1':::'tUlt1:::«tlfl'n aY l'Un11lnU11U111J,,8\jt1 

m"iBflJ.:)rl' '~,j1NftlUo':)01'l~1.1'11.1'1U~O\lftU1'lfl'1::'t1"'f\B1f1tJ'Ufl,uti1L!'\lltJ 

.. f'.1 ~.. I ~.I ~.t ".':'
3.6.1 O1'1lfl11::'t11J'::·",Y111Il1VflU().:)U1J1.1ft'01J01U 't11fl111U1J'::llYlllfl11Ul"JfOUU (Reliability) 

lUO':)U1J1.1t'l'0~01u1f\1mKutJ,::aYltUOftfh (Coefficient Alpha) lUO':)~O\lft 11B Cronbach's Alp~a 
• ... .:: I ," "'!It , '11'" I:: I':'..1 .:,fI'fI,)'1Jl'll81J'\.l'nH'~f1')'Silfl' f1.:)UR 0.60 - 1.00 (fllfl11UL"JfOUUYlllJ'U tJ ,.UfllR.:)UfI 0.00 - 1.00)' 

n [ LS 
2 

a=-l---']

n-l S2, 

... 
lUO a fl() i{utJ,::aYltfl11Ul~0~U
 

n flO f1U1U~0
 

S, flO fl::UUUfl11UU'l.I,tJ'1U~()~ i
 
tI 

S, flO fl::UUUfl11UUtJ,tJ'1Ui.:),UU1.1 

~ ~. 
3.6.1 anaaonfl11""nntJ"8~1::fl\Jfl::U,","ltUUJ 

fH'~'~'lflU1.11.1ft'01.1a1U U1UtJftfl11U't1U1B 1flB11¥,h 5 ~,::fl1.1Ulfl~flfl 11\',\1 4 ~,::fl1.1Ulfl 
1" I ... ... _I 1_'.1/ ' ... ... " 1_'.1/ I ... ... " ... ~ ... ~ ... ~ 

't1fl1 3 Y1'::f11.11J1Umn~ l1fll 2 Y11::f11Jt.l0r.t Uft:: l1fll 1 Y1'::fl1.1t.lOBYlflfl 111't1'1.1"Ofl11UYlluU 

1" . '" ",,", 11 "...:: -II 1.J! '" ft1.1 ,:: 't1fl::UUUflft1JflU Uft::l'Yf0'l0~01,utJftf111U't1U1VlUO~fllLUftV fl.:)UlJ 11,:) 'J't1Clflfll''lJO':) 

Ul"" 6U~"11f1 Onterval) uft::01,ullflLlU~O\lftLrlumiul~0't11fl11U't1U1VlUO,:);::fl1.1fl::UUUIU5v 
. . tI 

IflWcrlf111U11Ulr.tlUO.:) fl11uflfll11u ~lU 01'01.1' ulnv.:)~ O1'01.1'UllUm'tJ'::'t18fl....n.:).:)lU'~-Itl'lJ 0,:) 

f1101.1fli'1ua::trtl1Ufffl'Wl Ut'l::....q~fl"ufll',fytn~.:)lu'~-Itl ~Oflla1U~Li1UL~1J1.1Ul~"ri1u~ 
~ I _I I ... Jl!lt'" 11 0 '" . ~.-l'" .
L1JUU1~'1ft'1U1J'::U1Wfll (Rating Scale) Uf111Uvl11JUYllI::'l0~fll't1Ufl'::f11JU1~'1l11JYllulJ 

~Ofl11u11¥Lrlu'\1Jl't1Ufl911LalU L-AOtJ,:: 1v"Jf,r~o01nh'tJ'f~lU'Ufll"lfl"::,f~O\laYll.:)tra~ 
.. 1 ':".1 0 I: '" - .... f'
Il)f~ fWYl1 ~'\l::m't1UflfllUl't1UflR1U111lUO.:)alf1'Yl (Likert) [43] 
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, .a
"1lUftO 
,hl'QaO 
, ..a 
fl11~ftO 
, ..a

flllUftO 
, .a 
"1l~ftU 

4.50-5.00 

3.50-4.49 

2.50-3.49 

1.50-2.49 

1.00-1.49 

..

"1Jl0CH 

"1Jl0it~ 

"1Jl0it~ 

"1Jl0it~ 

"1Jl0a~ 

tv' ,11'f~ ..&
flq1J"1eOl~1 U .0 UeUUlllnfl'etfl 

mi2JfT1eth~l,1'UA'1OluoG'eJu'J1n 
" nti2J9T1edl~l,1uA'10'ufe\Tu\hunrl1~ 
II 

nti1Jfl1edl~L,1\lA'1ulufe\Tu,reo 

nti1J9T1edl~l,1uA'1fJ'ufe,fulYeoi\'etfl 



m,ftn1l11'Vl!tHn1,ftnlllytq~n,nlm,'fyta~~1U,,.Hh,,&~\Tnftn1l1t)1:hftn\l1'~111fl 
• ..l ... ", • '" .'" .l!t& .'" ..a ".1'.l ~ 

"tlUUnU'YlUflnllaa:"1~nUm'1tVUllJUm'1tVUtJUn1'1. (Survey Research) U-~"Qu1:ft~fl 

.1~tlftnlJ1'" q~ n"Un1'1f't'aH 1U'""'1"tl~\TnftnlJ1&1;1;1nlJ11U f ~\11"" tlU unu 
_~... .. ~ .. ~ ' ' '.1' • ... ~ - ..... • '" 
lU'VtJl'YlVtJ"'qfln"U"tl~Unl'lnlJ1tl1"1I'1nlJ1 U'~\1-~""tluunU'YlJJIJU\1ft~'YlU"n"1~nUUft: 

ftnlJ1fl11ud'u~ Ui'ytq~ n"unu1f,..a~~1u'" '111fltJIJU\1 a~ ~u" n9h~ flU ,,&~\T nftnlJ1 

.. ~ , '" '" .!t&.'1 -1.' -'" ~ ..a - ~tl1"11'1nlJ1 ut~\11""tlUUnu llJ'Um'u1lftUtlNfI~1U1"V '1nn1'1'Vl"D~f11'1t m'1lft'1:\1 
.'" ".l ~'" .l

Nflnl'1'V"1U1"Qu':ft~fl"~U 

, 
4.1 Nan,,11tl"Z..tllll''WUaZan'Yaazcnl'tl1J8~ft,n'(nft n....18';lftn1!n 

"" "" ,
~~111~"'8'Uun'U 

Nflm'1lfl'1:11'oG'6\1al~V1fl1Jtl'mUtl1"'''''1'tJ''tl~~fl6tJutJtJfttltJalu ft1U1,au,hNflm,ftnlJ1 
!t& ~ ",.l lit ~ '.l .l ...l '" 6tlnllJU 3 ¥l1U fl~U fltl 1. ft1l1"''Yl1 u 2. fttl1'rtm'tltJ,unw~~ 3. m'tltJ'Ul'tl~m'un\1VA 

'rta~~1U ,,,eM1 

VClWnlTt .1\&11.111\& feEJa:: 

1. iTt" 

'If1U .. 
'tn\l~ 

658 

406 

61.8 

38.2 

2. e~dJ> 

16-18 490 46.1 

19-22 574 53.9 

3. ,::Kun1,ftm.1 

'::,}U 111'Jf. 485 45.6 

,::AU 111tr. 579 54.4 
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..I ,
Vll1HtI 4.1 (fltl) 

IrOl'Ulllft tI'U1'Uft'U feual: 

4. IrGl'Uftft1n , 

el;1"mn"tl~;J'l.J1D 

tll;1f9mn'Ue~l8nw 

691 

373 

64.9 

35.1 

5. nll-3ftft1l1UQIrlU7l1llh:nnn'''1 

'l.Jl'Hl'1J';;'/f1'Hn111J 

f!ftlfl'H n111J 

434 

630 

40.8 

59.2 

.., 'w , -! 1'~ w!!!l.t ... 
~lflfll'l~'YI 4.1 'Wtl1l1l1'W'11J,.tl~flqlJfl1tl(J1-t -,,1U 'tftyl1JUUnnfl\:lltJflthllU1U 658 flU flA 

li'JU!f)fJ'n: 61.8 li'JU,rfl~fl1!fl'tf\iJ.:I 406 f1Uftflli'JU!tltlft: 38.2 tl~1J"'1tldl-ttbul11tV {itllqI9­

2211 flU1U 574 flU ftflli'JU!tltlft: 53.9 ua:tllq 16 - 1811 ilU1U 490 flU ftflli'JU!tltla: 46.1 

fha~~fl\:lltld,:fTtI tJ1ff. f'U1U 579 flU ftflli'JU!tltla: 54.4 ua::nfltl tJ1". flU1U 485 flU 

t1~'lli'JU!tltlft: 45.6 fl~1Ji1tlth~ti1utl1tV;1tl\:lltld1'Y1t1latlf)1;1~fl\:ll,.tl~;JtI,a 'lU1U 691 flU 

t1~ui'JU!tltlft:: 64.9 ua::~fl\:l11Ufflt11"1/tJ':11l'YI1'lJ' ';l~~fltfl11tl"1J flU1U 630 flU ftflli'JU 

!tWft: 59.2 

..I ,.. - , ... d '" .r
 
Vll1HfI 4.% Ufffl~flllUfttl (X) Uft:fll1tltl~ltlU1Jlf1'J1U(S.D.) ltltl1ntltl1'tltl'1Jlfttl~tl'lfl
 

'" fl1 tltlfl11 

11Uftl1 -X S.D. .. 11:Ku 

1. ~'l.I nfl1tl-3lfUUlf\fUllf\tilufh;;,n111JvtlmJft11Jfl111J'Vl!I1'0 

un::rrul'O 

4.02 0.64 1Jln 

2. ~t1nfl1!1~'O::'lfyj1U1S!ln"n\l1,j8ft11J~'rilU«'Ul, 4.34 0.79 1Jln 

3. ~t1nfl'6~'::Gl1Jfl111Jft9l111u'U8~yjlu ntl'U1Jtl'I.J'H1Jlu'lfnlit~ 

'91 
4.19 0.74 1Jln 
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, 
~ ,

fI11Hn 4.2 (~f» 

110011 -X S.D, ,::Iu 

4. ~11nfl'&~ li1U~UU::Ul u,,1'1fvhuflflnu1v'UCh~l~u1.f{&~nlJ 
fl1V;'U 

4.05 0.78 lJln 

5. ldtl,;'UyhN" ~11nfl'tl~ v::1'1ffilU!lilJ1umfJNantlU""nu1. 
a~ 1'YI\l 

3.98 0.80 lJln 

6. ~11nfl'tl~ r'Ui4~~1'1'~ I fl111Jfl"1,1U'IItl~fi1'U 4.12 0~75 lJln 

7. ~11 nfl' tl ~ 1'lfutr,::1U01'nfi~01llL1a:: 1ft8n481fl !8~ 141ft 
l'HlJl::trlJ 

4.14 0.78 lJln 

8. m'n'l1iivn"lJ1u111u 'JnflU1U~1Uiitbu;1lJ 1um,utr"~ .. ..fl11lJflfU'HU 
4.20 0.75 lJln 

9. ~ 11 nfl' tl ~ 1'If fi 1Ui' 'U N" "tl U1Un U;tl 'H lJ 1:: tr lJ n'U 
, 

fl11lJtrllJl,a'lltl~'YI1U 

4.22 0.74 lJln 

10. ~11nfl'tl~ tl'U'lJfilU.{1um''3'''lUnU.{1Ul'H'INa 4.25 0.76 lJln 

11. ~11nfl'tl~ 1'1ffl11lJi'nuriQmfil1;\OlJnU 4.34 0.76 lJln 

12. ~11nfl'tl~ 11~"1 luJ1'U::l~tlU fltl01"'th11;n\l1UU::U1Unfi1'U 4.17 0.80 lJln 

13. ~11nfl'tl~ 1fii11,::u11,::utllJnu1Ul1al~oUf\U~~'H;tlil;]tV'H 1 
., ,
n'U'YI1U 

4.10 0.77 1I1n 

14. ~11nfl'tl~ 1'1ffilUl"1'''fl1111fl'U,1U'IItl~flU~U U""1fl11lJ 
flfll'11u,.::fil~nu 

4.19 0.78 2nn 

IS. ~11 nfl' tl~ 1'IffilU \11 thfTmfltlU'H;tl .fl'tl Nfl 't'tal"fiHOPJ '11 . 
11i''U111~Uft::';'''U1flUltl~ 

3.91 0.79 lJln 

16. filU~tl~1'lIUflllJtrl'111~~11nf1'HH ~1'HUfI 2.90 1.03 111umm 

17. nl' fl l' ~;1fl11,::t,.)u 'IItl~fi lU~!1 ~~ lf11lJfll' Hl1ft'~ 
~11nfl'tl~th'HUfl 

2.77 1.08 111Unftl~ 

18. Vl1uiM4tlU'flli'1~11nfl'tHtl'! tVl" 2.60 1.19 \hUnal~ 

19. ~11nfl'tl~Un 1'1ffilU;U1J~1'H'1Hatldl~a::l~0" n8UtltlnUtln 
~1U 

2.71 1.22 111'Unal~ 

20. filU~tl~U,,~fT1"11111'U\Jil~t1nfl'tl~~t)~nl' 2.52 1.19 t11'Unal~ 

21. ~t1nfl1U~ 'UUtlll''''filUfl'Ul~tlU''1~1't't'' 1""::nft1,.::lillm1 
l;OU 

2.34 1.19 -((tlU 

22. li'1~11n fl1 tl~ 'ul'11ui111n'Ufl1111flfllifU'IIMVhu .V;'U.::Ul'11 

t16Uii'u'''' 
2.54 1.15 t11unal~ 

23. ldtlfi lU ~1~1U N""ft 1" fi lU v:: llnfl1'H;hiu;\u"'tldfi tl'H-((1 
1Jflflft~U 

2.51 1.13 111'Unftl~ 

24. 'JnflU 1u111Ufltld~~~,tT~'IItl~«11nfl'6~ 2.83 1.24 t11umm 

25. filUfl&~;u VUll1a::1811fl1um,lfvltn1u~~tlnfl't)~ '''' 2.70 1.27 111Unftl~ 

26. Vhu~&.u4tli4~!t1nfl")~ If\otl'1'''1n1T81~u~~ 2.62 1.22 11'Unftl~ 
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'Slum'S -X s.D. nKu 

27. ,hufitn'h~1JluiintlLnwcri' UlmnU'tJ 2.46 1.20 \TflU 

28. GtJnfl1e-ll,j'nUnOfl-llfl11Ufl'Ufl-llflU6uUl1.u;81J1ntl'Unmhu 2.55 1.25 tJ1Unftl-11 

29. GtJnfl1e·u,inl,fYilUUfl-lllrtnluuiflUUlnn111l~~ 2.22 1.22 \Teo 

30. GtJnfl1eUreU,,fYilUfld'untl1:aiJtI'U~fhl1Ufl H 2.69 2.20 tJ1Uml1-11 

31. GtJnfl1e-ll,j'mrU'9~nflutU2Jlnn11VilU 2.44 1.19 \Tefl 

32. lDuYilU'hNfl Yilu.tQmhl1UflOl-111U1l1-111flfl'liil'fl11lTrfl-ll 
fl112JlifU'• 

2.44 1.13 ,rUO 

33. GtJnfl1!l-ll'lifiUUTrU'd''Ufhiltyl11'UU-IIYilU . 2.43 1.18 ,rflU 

34. GtJnfl1U-IIUfttYi1U'lififlV'~'3fl'1UnU 2.44 1.18 ,rflU 

35. Yi1u,j'nufln1tJl~fl1uun1J1U'« lflU'li~fl-ll'UUU~ty"l 
GtJnfI'JU~ 

2.53 1.20 tJ1Unft1-11 

36. GtJnfl16-111liLfI fl11m\11Pi'nL"flU L~fl1n1J fl112JtJ1 tl'tqft 
2Jl1Ul'r1Ufttfl11\3fl91'Ufl-llYilU 

2.53 1.12 tJ1Unft1-11 

37. Yilufifn11A'U-II,hu::"9112Jtlm-llLTrUfl 2.58 2.04 tJ1Unft1-11 

38. GtJnfl1fl-ll'li',ffI11UTrU'9'Ufl11fl'Ul-AflU'U!l-llYi1tl 2.69 1.10 tJ1Unft1-11 

39. Yiluefl8fl~A'u-IIU~'Ui1qjl111M lflU'li'~tJ!n\llGtJnfl1u-II 2.63 1.10 tJ1Unft1-11 

40. GtJnfl1!l-ll'UU-IIYi1U 'lififlUilL1ftl,,fYi1U 2.45 1.16 ,rflO 

41. GtJnfl1U-II'li',ffl112JTrU'9'Ufl111lfl-llPi'1'11U-IIYilU 2.46 1.13 ,r!lO 

42. Yi1ufi1nlflflL~01 fifn'liii'fI1L~h"llft::i''U'n-llfl112J;'iflLifu 
,

'UU-II'rI1tI 
2.37 1.13 \Tuo 

43. «tJnfl'u-II'lifiufl',ffl112JTrU,.YilUl,h~fl1'J 2.36 1.10 \Tuo 

44. Yi1u;'ifl11 'lififlflil'fl1~1J1U'hnal'1Pi'm"flU 2.46 1.05 ,rflO 

45. Yi1ufifn11flULU-IIiitJ2J«eu 2.26 1.19 ,rtlO 
~ 

'S12J 3.07 1.07 tJ1Unft1-11 

..I , .... ~ ... ~ OIJ! ....... ~ 
'Dln~l'Hl1 4.2 ~tI'l11Jn"n'l!l1nl"'l"n\ln-3"'-Jfl'U6'1..1Un'l..l 1J~qfln,nlf11'1..101·H)tlnJ'Dln 

.... , ', .... AI - 1....1 . .JAI"''''''''' ..m6t1m'l 'I..Im~''l1J ng 'I..I'::fltllJ1'1..1naH (X = 3.07) flv'Wq~m'1Jll'tV-3~l1lJ{ltI~1Jlnfl6 
. ~ .
 

x ...· .. J!. i~' 2.tI , ". .. ~ · ..I ,
01 ,( ~-3U~ 3.91 tN 4.34)nlfltlU,n "un ~ nfl'6-3'il:: "'"1'1..11a6n"n'l!l1~n~11J""1'1..1fY'I..I 'il 

ua::«tJnfl1tN '1ffl'l11Ji'nun-am";11iio1Jn1J '6-3a~1Jl iluri etlnfl'6-36t1'1J,h1J~'lvmnJflfJV 

fl1J ~'ltJ1"'~Nl't «tlnfl'6-3'll'fll1Ji'tlHfl"6t1''1..1-31'1..1 ~1111Jl::tI'1Jfltlfl'l11Jff11J1,a"6-3";11J mnh 

n'Dm'1J'1J1111J'VJflfl1J11J'J11'1..1ihh'l..l;'l1J''I..Im'Uff~-3fl111Jiiftl;J'I..I iU'tf'l..l«tlnm6-3'D:;(n1Jfl111Jiic

"6-3fl1'1..1 n6'1..11J 6t1'H1J1o1'tf-rh8-31ft ~l1Jthfltl 'Wq9in"1J~1~q"'U6-3m,tJ6u9i' 'I..I,::fltl1J1n 
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~tlfl fl6 ~tJflfl16~1~'Vi1\nhth910l~6'U'I1;6ofj6HflVH'\1"~H'11tJtJi'1.JtJl.:lUl'Itl1ll'U191'UL6.:1 

... ..l.. &1" .....&1 '11 I • 11 .. ..l2.&I..I
OWq9lfl1UJ'VI1Im1lJQtl9IlJl'Unl'll.:1 ftUfl 'VIl'U~6.:1L'$tI'U9Il1J~1'Ul'V1~lJflfl16.:1 nl'11'U" 16.:an-31Jl 

1 IiUtl 'rJflfl'U1 'U1Yl'U ;l6-3Y1.:athK-3'U6-3 ~tJnfl1 6.:1 muh1 .:19191 tJ,:: il1'U 'U 6.:a'Vil'U 116-3~ 191111 

9Il'1-3L1nl~~Ufl'" 6~nl11'Ufl ~Uflfl1 6.:1,j'fl1~'Vil'U;U1)-3L'11 ~ Hn6t.i1-3n:a6t1fl tl6'U66fl'U6fl111'U 

LLl'I:: 'Vil'U1I6-34m)~11t1n::L6t1fl t'Um1tf~lt1L1'U~~tJflfl16.:a1 ~"l1Jt;'ft1.J owq~fl111J~1t1"'U6.:am1 
tJO,j~1'U1::ft1JtJl'Uflftl.:a fl6 Lrl6'Vil'U~1.:al'UNflVinlf\'Vil'U1)::Qfl~1'.1'ihi'UnLL~6d~6,.nfl1Jf\f\n 
.. ?t&1 , • • • ...... ..l... .1 ..	 •6'U ~lJflfl16.:a ULfltl11fln11910l9l6'ULfltl1fltlfl111JlJ1::Viq" 1Jl1t11'V1LLntm1'3".1'U6.:a'VI1'U 

~t1flfl1 6.:a '~1 ~fl1111~'U t1) 1'Um1f11JL~6'U 'U6.:a'Vil'U 'Vil'U6fl'6,,~1I6.:aU~i1q,'I11L6.:a lfltl'~1~ 

t1;fl1!'1~tJflfl16.:aUft::'Vil'UfSfl1191'UL6.:aijtJ1J~6t1"l1Jthi1.J 

~ .. t..l... &1 ... ... ~.JJ4 ... ~ .. ~ ...... 
Hl'ImH,fl1!' lm1 L1 tI'U 4Lfltl1fl1.J m1 lJ1::'I1 tlflOWft.:a.:al'U '","1 'U6.:1'U flnfl1!' 1611J11nfl1!'1\H111fl 

· 1	 .. ...1 .. ...l • ..l
'U6'ULLfl'U	 'Ufl1Vi1111 'lflm1LL~fl.:a66fl ,'Un1'U'U6.:aViq"fl111J LL~fl.:lf\lL~ ntlLLn::f\lL1.Jtl~L1J'U 

..l ..... .r.ll J! .. ..l 
1Jl"'Jl'U Lfltl1fl1.JTtq9lfl111Jm1Lntl.:a~"lU'Ufl11tl"6fl.:a"ln.:a'VI 4.3 

.; • ..l- • ..l	 ..l ........ f
 
f111HYl 4.3	 U~fl.:afllL~ntl (X) LLfI::fl1L1.JtI.:IL1J'U1Jl"'J''U (S.D.) Lfltl1fl1Jowq"fl111Jm1L1t1'U 

Lritl1n~m1 tJ,::'I1 UflOWn.:l.:al'U '~~1' lflfl161.Jf\i'1LLft::~a1'Uf1fl1!'1 

110ft11 -X S.D. ,::A'U 
1. '1"f1U1U"1Ut"iJ.df~m,tl1::",6f1'Wft·H1U '~"'1 3.61 0.78 1J1" 

2. f1'f)tJfli'I'11tlnhulfttl"'f'ltl",m",.Hh~tI,::,.,tift'Wft~~1U 

'~"'1 
3.90 0.73 111" 

3. f1'tltJfli'nhu~""u,,~tJtI'::1Ilmfh'~"'1U,jft::&~tlU 3.72 0.91 111" 
4. f1'tltJfli'I"1Ul;tUUtJtJf)dl~1~UlntJ"'l1'tI'::"'6f1'Wft~~1U '~"'1 3.75 0.81 111" 
5. f\,.,qj1U,T1U'::,!«1,.huli1f11f1ftl~ lfh~~ln~'~ 3.79 0.88 1110 

6. .CfalUfl""1'11fH,hU1..f'111111"'"qJntJ""tI,::,., tift'W ftH1U 
'~~1 

3.77 0.72 111" 

7. tfalUft""1'11tl~"1U,m, ~fi'1..fnni,tI,::,., 6f1'Wft~~1U'~"'1 3.82 0.80 1Iln 

8. CfalU fl""1'11tl~"1U nn" ill,.,Uf111 1"'01'lun"tI'::116ft 
'Wft~~1U 'WNl 

3.79 0.77 111" 

9. f11tltJ'1I '..f"1",i1flLfI!tl~1n~"'1'1nflf~ 3.82 0.74 111" 
10. '1"'1'"'",..T&~l;flUiJfllf1!f)~ 'flW"'11~8Liin 1f 3.88 0.75 111" 
11. f11'lltl~"1UL{lU"I&dH;\fl'um,m::,.,6,,'W6~~1U 3.87 0.79 1Iln 

12. f11"8~"1Unfl"1lJLf1l~.,,,ntJm,'fwft~~1U'UtlmlU 3.55 0.75 1110 
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..l ,
VI11HTl4.3 (~U) 

110011 -X S.D. 1:lu 

13. fll"8nh\l~fl11Ulfll.:l1"til.Jm'lil" ua:: if"'~1fa'nlmi" 
... 
l'U\l 

3.78 0.72 Uln 

14. fll'U8Hi1U~fl1'lIlfll.:l1f1til.J""lilfi ua:: il" 

A 1.1" " .. "~lfl'8.:1 'U81m,,· "aU1fattlmam UU 

3.77 0.72 111" 

IS. rtaluRow 1"8nilU ~ 01' 8U'lIt,.f" lUl!JUflU ~ fl1111 

;UNA'lf8Ulum,1.I'::1fli'Afta'4.:11U 

3.82 0.80 111" 

11JJ 3.78 0.78 111" 

.d , .... ~ .. ~ ....!Jt ,.... ~ .. t.d .... 
~lMn'J1.:1'" 4.3 'Vt1l11U n"n\l1fJ1"1"n\l1~.:I\1· J~'Vuuunu 1J'Vtq"n'J'JlIPllum'Jl'HJU,1ntJ1nll 

mnJ'J::\1VfI'YU\.:I.:I1U '~~1~lnfI'JUlIfl;1m"::f1mU"n\l1 6g1uufTlIlIln 191tl'Vtq~n'J'J2Jilum'J 

tlll'J2Jl~tl1nllmnh:mv91'.'U\.:I.:I1U'~ftl lum'rt'J12JiJmnlij1M2J1nflU (X i.:lu~ 3.55 it.:l 3.90) 

.... q~n'J'J2J~tJ~u;j\1.ulfllfluou~lIu'Jn 'iun fl'JUlIfl;1'V&~'rhulSunlf~tJn'Jtu1~~1~ 

tJ'J::\1VfI.... ft~~lU'~~l 'lnflulu~U~1;tlUUfllfl!6~lrt~~11dulan'f fll'VU.:I,hulflu,hudH~ 

A'um'JtJ'J::'t1Vfl'rta~~lUf1mU"n\l1'Vu~,hu'JtuHft'1fitm'JtJ'J::'H691'Vta~~lU'~~1 fllUlI'J1J 

'~filUilfllfl!U~ 1f'~~l'lnfl i.:l ua::f1munn\ll'VunhuiJm'JulI'J 2J11ffilUlflufluiJfl111J 

;11 Nfl '}fUll'Um'JtJ 'J::\1Vfl'Vta~~lu~1111hill wq~n'J'J1J~iim'JtJfi,j~oufTlIq91"'lt1 flU fll'VU.:I 

filU)jtl111Jl.o'1J.:I191ntlm'J'f'Yu;'.:I.:I1U'Vu~filU 

4.2	 Nafl"nfl1!l11t.AlIlJliitllJYtqilfl")Jn"tJ1Z't1ii'ft'rfl-3-3''U'~·~1''8-3 

..rfln fl1!lUnVlnfl1!l,t-3'ttlft"8'Uun'U· 

Nnm'Jffn\llwq~n'J'J1Jm'JtJ'J::'tf6fl""ft.:l~lU'~~1'Vf)~Unnn\l1f)1;1"n\l1'~\1'ifl'Vuuunulu 
• ~.....d m.... 'J11J ~lUUn~l1J'Jlt1'UU 9l~~1'JH'" 4.4 
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fll1H~ 4.4 Ham,nn1ll1wqiin11l1m,t1,::."6flvtn~~ 1U, yt'fJl"o·nrnWn1ll1tl1;1Wn1ll1i ~.".ifl 

"ouunU1UIl1W'111 

11fJn11 -X S.D. 1::<\1 

1. l~aafl1.h::"U'f1,,«~nUUYN'HaflflU\l\J1I11U911 3.97 1.11 U1n 
2. lffl11uui"H'lJ1nun"fl1n,,6ul'lum1Ltl91,..., 4.19 0.86 U1n 

3. t"lflU'....;hA'n'n1U,.h~,,9T-ol~yt1t'''UYlUm11t1'''...,'rT-o 
,ffl-ot~8"n1u 

4.11 0.86 U1n 

4. tI"nin.n....'lnflf-on1e'lilfnu 4.05 0.79 U1n 

5. ,}~'l0l".Qiilfl~8uJf1Jelmfl;t 25 fl-ofl1L'lIft19uu 3.90 0.79 U1n 

6. ,.1nfl1mrr',jf8Ulnu'tinlfm1Lil"'nflfi1-OUY1Um1 LtI","" 
au 

3.96 0.77 U1n 

7. 'tt1na1n1ff'lif8ULnu'"ht::If,\'''l''''LLl'lULfl~e-otJfu81mfl 4.09 0.78 U1n 

8. 'H am~o"nl1~II9T-o'ltJn,OI"""~ l'itUNfl11ufeu, ~'u,fe-o'itn 
lfl~8~tlfue1mfl 

3.98 0.82 U1n 

9. :hhb'V8-of8Ul·r;'u';lufL3'U 4.06 0.79 um 

10. i1tllfl!8~fl8Ufi11"fl!,;uihde18n lf~1u 4.10 1.74 U1n 

11. il91,.1l'1'IJ8fl8"fi11P1e!';u9itdfl18nlf~1U 4.00 0.77 "1n 
12. ,h'ttU"11a1LMunutt'88U'a,$ 3.87 0.88 U1n 

13. 'li,j8,.h~tfl!e-01tiuln,,6,,ae''L1a1 3.93 0.86 U1n 

14. 'li..,1JJ1i',.UtiJun1..n11f111"~1 3.98 0.85 "1n 
15. ff-otlin8enn8um11"1it'e.hnf, 2 - 3 U19i 3.95 0.87 U1n 

16. A ~ ~111 1flHatU1n'1 4.04 0.85 U1n 

17. t1tllYl,n~ld8'linflU~ 4.22 2.23 "1n 
18. tJf\J'lJ81Yl1nfIN',fnun~ni1-oytfl~ 3.95 0.70 U1n 

19. ~ lYl,n~lfl!fl"L"o1nu,f~".1'U Lde~'10m1L;\tJ1nU 4.30 0.74 U1n 

20. LiltlLaU~'V8-o lYl1nrr1t"eL,.u1::num1,«au 4.14 0." "1n 
21. a8I1tJanln'';~'lnflf,,~'li'~f-01u J.87 0.79 U1n 

22. ',jpj8';''HLfl~e-01tiu DVD. VDO nulnn"fIN"'~fte"L1a1 3.81 0.79 U1n 

23. 1limV1Juanii"H Llll'IJ::i1"m1"h~1u~1u;1"Y1Ll«1 3.96 0.82 U1n 

24. f1n\l1m11f~1uLfl~8~ In''''''hfld1~Qn~fl-ori8um1 If,,1'U 4.06 0.80 "1n 
25. rlflU,}"au1'lJif8,j1U'=~rntVan\lmtJ1::" U'", .... 4.06 0.80 U1n 

26. ,j1'Ufl1n~11,fLL\'4«1ULLf1~LLflflUYlUm1eU~1i1t1Lfl~f)~ 4.08 0.83 U1n 

27. ';n"11"0n11lri~lL~lIfha~Lfl4e" 'ttantaV-on11';n~19ia=dflO 3.95 0.82 "1n 
28. 'liLiI"1nQ'~L~uL~8Uflaf)"n"1U 3.95 0.78 "1n 
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.I I 

fll"SHn 4.4 (9l6) 

11Oftl1 -X S.D. ,:Ku 
29. '1ilitUU'l1t\Oi'nq/'f1~!)~litv~ H"a!)"l1a1,yt!)tr~ "10'U011 

lilfl~~ 

30. 'u,iI"-ilfI'f1!!)~,itV-1~')fR11l'nf'l!)U l'n,a
'" 

3.9S 0.77 1110 

3.99 1.45 1110 
.31. Yl1u,ualfl'O-1LitV-10U1-1tr1111tr1JO 3.97 0.78 1Jm 

32 '1i~UoO'11yf-1HUlUlnu''lI 3.98 0.79 1J10 

33. 40lf~O~-100'11 '''''llf1l1:nut1u1UflU'U~1U 4.03 0.82 1J10 

34. lfJi'u,uai'n\l1oWfla1J'''''og'utrmnfi 4.03 0.77 1J10 

35. lSOmJU'flua:U'lJ'll"O-1oW"a1l'''''Llf1J1~n'lJm,'f~1U 4.05 0.81 1J10 

36. lUWn.';"a1Jii~ H «1'1ii1f1uod'u""o~ 4.09 0.77 1I1n 

37. YllUlilfllf\f,,j1~'''''Olmfl(hvL'nu'num'Lilfl';fla1J 4.09 0.78 1J1n 

38. jUWfUflfDi mlhfou'fffhii-1H "a!)fnl~1U 4.05 0.80 1J1n 

39. If,!UQuai'n\l1m,i",fuu'fffh'''''od'utrmnfi 4.13 0.78 1J1n 

1"nl 4.02 0.89 1J1n 

..I I ., ~ ~ ~ ., ~ I i1. .1""
91fl9l11HYI 4.4 Yn.J11U flrrfl\l161'JJ1rrfl\lU.:I'fJfI"6UUflU ....q91fl1111fl11lJ1::\10fl....a.:l.:l1U 

•.UI ,~ .,..1 1. ..Ial·a~ .. -: I .. 
l1n16V lU1::fl1.JYl1I1flfJfl110fl11 f1tl ....q91fl1111Y1lJ{)lJ911l1flfl6 (X 9l.:lU9l 3.81 M 4.30) 

• ..I • .,. ~ ., '11 ~... :.'Jl'" ...,I ., ...,'....q91fl1111Y1UQ1.J9lq.:lllJUa1flllU1n P1Ufl ~1Y11Y1rnJlfl16.:1lfl01flUYI.:IlJ1U l)J6~11tlfl11lfW1flU 

16.:1ft.:l1l1 '~uri iffl1Y1ni'ffU'ld6',ji1f1u~ lffl1111U11.:Jt1flllft.:l61fl916UYlUfl1llifft'li lifft 
,,, " 

lfttl.:l"6.:11Y11nffU'....6l\1111::nllfl11 'A'iiu \1,jU~uai'fl\llfl1'hf6U'li~l1'tl'6g1uull1....il i.:l1f111 

, w~1~::nH1U\1!6afll.:llU....1::1flUY1U fl11 tUfl, w-rT.:I'tl'6.:1l~6n 1.:11uua::Uftlfl!6.:1 fI611on1t9l6i' 

., ..... • lJl ~.,. ..ItI·.~.,., _J!'" ". ... ,
Y1UYlllJ6lafl 'JJ~lU 9l1lJa1fl1.J 'Wq9101111Y1 {)lJ916Ufl1.J'qA1110 fl6 1I9l6'W1.:1lfl1Mlau DVD, 

VDO n1.J 1Y11nffU1~9la6fll1a1 
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lYffl VnnU(fl1.l) -X S.D. t-test 

'J11V 
... 

'Hty~ 

658 

406 

3.99 

4.07 

0.47 

0.35 

- 3.083 • 

'111 1,064 4.03 0.41 

*p < 0.5 

..I ~~..... 1 ., ~ ~ ~ ., ., 
'illfl911'1~'V1 4.5 NnOl'l1J'V1Jl'VItJu'Wqfln"1JvlUUnfll111'W""6~Ufl"fl)J181'JJ1"fl)J111~'H1fl 

"uuunutK1vOl''VIfla'6Ufh;\ .(t - test) 'Wll11 1!n;tfl)Jl~nl'W"9h~nu ij'nq~n"1J0l"h::'tf6fl 

'Wa~nlJ~,"4hfil~nu6eh~ijuvdlftqJ,nuriiii'u'::A1J 0.05 lfltJl'nff'Hti~ii'Wq;jn"l1fl1' 

,h::'HVfl'na~~lU~,"~l (X - 4.07) 1I1nn11l'Wft'''ltJ (X - 3.99) 

NnOl'ltAvul;ltJU'nq~fl"110l'1h::'HVfl'na~~lu~~ft1"tJ~un;;fl)J181;bftmJ1i'~'H1~wtJuUnu 

1f1V~lUUfl9111J61q A~f11'1~~ 4.6 

91111.:1;\ 4.6 ltAtJU1iltJu'nq;tfl"l1fl1n"::'HiJft'Wi~~lU''"ftl''6~un;tn)J161;)1;;n1!l1i'~lf191 
"uuunu.luunfll1101qI1vm''VIfla'OUfhil (t-test) 

81~ VlU1'U(fl'U) -
X S.D. t-test 

16-18t1 

19 - 22 tI 
490 

574 

4.16 

3.90 

0.20 

0.53 

9.89* 

1111 1,064 4.03 0.36 

*p<0.5 

..I ~~..... 1 ., ~ .. ~ ., ., 
'il1flflln~'V1 4.6 NftOl'hJ'tJU1'V1VU'Wqflfl,nJvlUUflfll1Jtnq"6~unnnlll61'J11"n1!l1\l~'H1f1 

'\IoullnutK1vOl''VIfla'6Ufl1il (t - test) 'nU11 un;1fl)J~il61qfil~nu U'nqftfl"l1Ol".h::'HVfI 

'na~~lu~,""hfil~fiu6d1~ijuvdlflq'VI1~t1aft'u'::AU 0.05 19\OUnftn"1~nulq 16 - 18 iJ ij 

'nq;tn"11fl1'1h::'Hv9\'Wa~~lu',Hh (X == 4.16) 1Jlfln'hun;1n"l~UtnQ 19 - 22 tI (X = 

3.99) 
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~n'fl1' lm V'Ul;\V'Ulriv1tltlmnh::11Vfl...nr~~lU 1yHh1f1V,1UUn9l111' ::91t1n1,;tn\Jl fi~9l1'1~~ 

4.7 

fI11H~ 4.7lmv1.uiivtI'Viq9imnJmnh::'t1Jflftn~~lU1~~ltU6~,rnf1mJlf)1;1;1mnf~'t1'ifl 

tUOuunUilUUnfll11,::ti\''U01'ftn\Jl ~1Vm,nf1'CYoiJ,hii (t-test) 

1::ftUn1,i1nv, 1I"n\l(fI") -X S.D. t- test 

thy. 

tJ1'CY. 

485 

579 

4.16 

3.90 

0.18 

0.53 

10.33* 

'111 1,064 4.03 0.35 

• p< 0.5 

,\)lMI1"~~	 4.7 Nl'I01'lmV'UliivtI'Viq9in1111ilUUnfll1J,::Ktlm,"n\JltUf)~Un"fl\Jl0l;1"fl\Jl 
QI QI ~ I ...	 .. ~ 001..... ~ I X. ...I	 I 

'\)~'t11f1"OUUflU'l1V01,nfl'CYOtlfl1n (t - test) 'Vitl11 Ufl"fl\Jlnll'::fltlm'"fl\Jlfll~TJU 11 

'Viq~n111101,tJ'::'t1Vf1'Vii~~lU 1~ofI1fil~tluodl~ijuV1'hfttVn1~'CYiift'u,::KtI 0.05 lflvuflftmn 

,::f1'UtJ1"Jt. iiftq~n111Jm,tJ'::'t1Vflfti~~lU1~ofI1 (X .. 4.16) Ulflfl'huflftn\Jl,::fltltJ1'CY. (X 

= 3.90) 

Nt'! 01' ltJ1 vm-nV'UlriV1tltlO1,tJ,::'t1 Vflftn~~ lU1~ofI1~lU Ufl"l11tJ,:ann"o~'CYa1U ilffl\Jl 
.. 001 
fl~fll,,~n 4.8 

ftl1H~ 4.8	 lmV'UlnVtI'Viqftfl1111nntJ,::'t1Vflftft'H1U'~fhtUO~Uflftfl\Jl0l;1ftfl\Jl i~'t1if1 

,.ouunulflV~luunfll11'CYa1Uftfl\Jl A'1vm,nft'CYotl,hn (t-tesl) 

'::Aunl1i1nvl 1Il"1"(fI") -X S.D. t- test 

01;1ftn\Jli'!tlll'1 

01;1ftn\Jll0n')fU 

691 

373 

4.08 

3.90 

0.36 

0.51 

6.70· 

'111 1,064 3.99 0.43 

• p< 0.5 

,\)In''l'l~~ 4.8 Nl'IflnlmV'UliitJtlftq9ifl1'llflUunfll11,::f1t1n1,ftn\Jl,.o~Unftfl\Jl0l;1"fl\Jl 

i~'t11fl,.ouunuI(1V01,nfl'CYOtl~ln (t - test) 'Vitl11 unftn\Jl~ii'CYtnuftn~nfil~tlU ii'Viqftn1111 
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fl1nh::116~'n'C\'-3-31U''VHh~1-3nuvtil-3ih.Tvdlflty'n1-3tfafl,u,::tltJ 

Vl;1ffn'l!Jl;JtJlt'l n'nq~n1'1'Ufl1nh::116fl'na-3-31\.l'vJ~1 (X 

Vl;1An'l!J1LVfl'JfU (X =3.90) 

.. 

0.05 

4.08) 

1~vU'n"n\11 

tnnn'hU'nAn1!11 

ftl1H~ 4.9 n..AVtJl,"VtJl~tl1ntJmnl'::116~'n'ft-3-31U'vJvh1~tl.1UUfl"lUfl(u::~1tlm''nfltrVtJ 

filii (t-test) 

fllU:: - 9"n".(fl".) -X S.D. t-test 

...tJ'111'1,ml!fll1fl1'1'U 
, 

'JfH~91trl11fl1'1'U 

434 

630 

4.08 

3.97 

0.34 

0.48 

'4.00* 

'1U 1,064 4.03 0.41 

• p<0.5 

'lfl911"-3~ 4.9 Nt'lm,n.AVtJliivtJ'nq~fl1"U~lUUfl911Ufl(u::'VV-3Uflftfl\l1V1;1"fl'l!Jl 

i-3111A'VvuunuIi'1vm''VIf1trtlUfhii (t - test) 'ntJ11 Uflftfl'l!Jl~Ufl(U::,j,~nu U'nq;\fl"Um, 

th::116A'na-3-31u''VHh~1-3nUtlfh-3nUtltllftty'VIHtrafl'U'::tltJ 0.05 lfltlUflftfl'l!JlflGl:: 

tJ;111'1,n~!fll1fl1'1'U ii'nq~fl1'1'Umnh::116fl'n'C\'-3-31U'vJ~1 (X .. 4.08) Ulflfl11,rflAO'l!Jl 
, ­

flW::'Jfl-3f291trl11fl1'1'U (X == 3.97) 

4.3 Nanl1ltAtJ\Jli1rJ1Jytq;)n111Jnl1U1Z't1ifftyt«~~1'U'~eHl"'Q~itnftn'l!fl 
~... u ,..I.. '..l':u ~
 

01"D')ftn'l!f19~'t11ft"o'Uun'U"1Jfll1llrJ~~fll~TI'U
 

~ .I., .1 ., ... , ••I.AI .... ~ .. ~ ...., , .I .. 
Nam,nfl'l!Jl1flV1fltJm'lJ'::l1tlfl'nt'l-3-31U nnl'Vtl-3Uflnfl'l!Jltll'Jf1nfl'l!Jl1)-3111fl'VtlUUflU'VIUm, 

.: '''' ... J .1 -.1111 J J
lalJ-3tl91Hfl\.l 3 utJtJ fltl 1.) m'1t'ltl-3tlUtJtJlJ'::'Jfl1lJ 191tl 2.) m'lfttl-lltlUtJtJfl1tJfJU 3.) m'lt'lV-3 

'JutJtJufttltlua:: 1i'1vm,11fln::,.;'fl1'UUU,U'1U"-39l1'1-3~ 4~ 10 
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.I 6~ .I .I ~ _ _I 01"" • 

fll1H'n 4.10 lu'U'Ul'rlVlIfnl\}ftU Ufl~ fl11lJlllV.:Jlll...,1I1"'J'U "'lUYfq~01'1Jm'u'~'HVfI 

Yfft.:J.:JlulTloft1 lIl0.:J,r0;?0~161;1;fO~1'.:I'H1~lIl0UUriu flUUOfl11Jtl'~ltlnm'liv.:I 

t11(1um'1lfl"~,;'fl111Jutlnl'1u (ANOVA) 

1.h=I"'nn'";IJ~' 'h,.1....(,.,.} -
X S.D. 

tl'~'niulflV 

fl111fJ1J 

tlaovtlft~ft=lftU 

901 

53 

64 

4.04 

4.00 

3.94 

0.40 

0.44 

0.54 

'l10"1".:J~ 4.10 laV.:Jt1Hftm'lmV'lnnVlIfl111JU~ofi1.:J"0.:Jtl'~ltlnm, lIl0.:l11'O;lOlI1 

AI ~ 01 01 , , ... ~ ... ~ .I,~OI .r _I -til
tll'111"O\ll'l.:JlI191l1l0UUOU Yf1l11UO"0~161'111"0~ln tl'lIm'lftV.:Jt1UlI'lhJn'11l1 91t11Jl0 

.I ... "".2 ... - tI 01 01 ,.I - 01 ~ 
'Vl'C{91 flO 1J,,1U1U 901 flU 1JYfq~O"1Jm, '~'HU9IYfft.:J.:J1Ufl1l\}ftU (X - 4.04) UO"f'I\ll 

AI ~ .ll~OI.r .2 ... _ _I 01 ... 

61'111"f'I~1" tl'Um'lftV.:Jt1UUlIfl111fJ1J "lU11J 53 fl1J 1JYfqflfl"1Jm'1J'~'HV"Yfft.:J.:J1U 

flll\}~V (X =4.oo) Uft~,rf'l;fO\ll61;1;fo~1~'Ii'lIm'laV.:Jt1UlllJ1Jaovtlft=ft~lftV flU1U 64 

flU ijYfq~0111Jm,tI'~'HJflYfa.:J.:J1Ufh~\}aV (X - 3.94) 

Hftm'flO\l101'lmUUliiUlIfl111JU~OfiHYfq~f'I"1J01,tI,~'H V9IYfa.:J.:J1U1Tloft1III 0.:1 ,rO"f'I~ 1 
AI ~ 01'" • .I... _ 0I~..r . 01 , 01 ~ _ _{ 

tll'111"f'I~11).:J'H1f1l1ltlUUOU'rl1J'JlJl1M"'lUm'lftU.:Jt1l1l0.:Jfl1tlllfl'1fl1.:J0'Utl1V01,1lfl'1::'tIfl111J 

Utl,tl11U (ANOVA}fl.:Jm'H~ 4.11 

Sum of Squares df Mean Square F Sig. 

Between Groups .647 2 .324 1.885 .152 

lWithin Groups 174.232 1015 .172 

[fotal 174.879 1017 

*p>0.5 
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.. ~ I ~ J! .. ~ .1 .1 I ~ I I I 

1Lfln::11fl1L~HWtl1Vm11Lfln::'Hf11111U1J11J11U (ANOVA) ,n.r1111fl1111U"n"1,n::1111~mJ1J 

I I ... ~ ... I I 

fl1 Sig L'VIlntJ 0.125 0]f~1Jfl1111nn11 0.05 

... uuJ 'u , 'u 'u
4.4 'Uml1ftfl'Ylfl113Jlf3J'W'Ufi 1~"11~an'YN~fJl~''''8~nq3JfJ1tlrJl~nU 

'Wqftn11l1nl1'f'Wi~~1'U''ti~1 

Nam1nn'l!llfll111tT1Iiu11::,.,.h~an'l!ltll::fil~'l'Vfl~nq1l.r1flvHfltJl'tq~n1111m11fl'ta~~lU 

',HhevH1.I,::11Vfl uU~6flm;1u 1) n1,111fhtT1I1.I,::n'VIta''HtT1Iiu1UtJtJLftv!tTU(Pearson 
. . .. ~ .. ~ 

Product Moment Correlation Coeffictent) ua::m11Lfl11::11m1f1flflflO fH"111~'VI4.12 

~ ,.., I...,. J ,.., , ,.." 

4.4.1 Nafll1nfl1ntntnn.J1~aYlitl''t1t1')J«'U1I1~'t111.:aClfl1!ltll~flH'''8.:afl')Jfl18!1H 

nU'rIqiifl11)Jfll1'i,"a.:a.:al'U'~~l 

Nanl1 nn'l!llfl1111tT1IiU11::'H1Han'l!ltu::fi 1~G') 'V6~ nq11"16VHOtll'tq~ n1111m 11fl't a~ ~lU 

',Hh lflvm,111fhtT1I1.I,::n'VIta'l1tT1Iiu1UtJ1ILVfV!tTU (pearson Product Moment Correlation 

I I.t .1 ".I,.t .t _I
Coefficient) 1::1111~ m1UW~t1UtJtJ1J1::"11I1J "0 m1Lav~t1UtJtJfl1tJfJ1Jm1LaO~t1UtJtJ1Ja6V 

1.Ia::a::Lav m1L;vufl~01fltJm1'fl'ta~~lU '-n~nlnfl1fltJfli'1ua::a'a1Unn'l!l1 fltJl'tq~n1111 

m11fl'ta~,nu'-n~1 "~Ui1fl~ 1U"111~~ 4.12 

..l I ..:J..I ~ ~ ..:J. ... ~ "'.1 ~ • ~ 
fll'1H'VI 4.12 fl1n1l1J1::",,'VI1Ja'l1n1ll'tU1J'V6~911U1J1'V1U1111"n'l!l1 

if'lQrJ ,.h::'I"itMflrJ. fll'U,!SI tJci8rJtJO:: 

O::&QrJ 

nl'1&1rJ....S ...
YU1Plfl'1'1SI 

1.h::'t'IO~ 

tJ'1::'I"itMflrJ 1.000 -0.094· - 0.189· 0.374· 0.529* 

fll'U,!SI - 0.094* 1.000 0.800* 0.135* ·0.109* 

1.Id8rJtJQ::Q::&OrJ -0.189* 0.800* 1.000 0.155* ·0.133* 

fll'111rJ....i 0.374* 0.135* 0.155* 1.000 0.549* ..
'nqPln'1'1S1 

tJ'1::'t'IOft 

0.529* - 0.109* ·0.133* 0.549* 1.000 

..... .oS ... .. ..~ ...
* 1IUVnlflqj'VI1~a'a"'VI1::fltJ 0.01 
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N~011;tn\l1nl1Hft011;tn\l1tn.Jnl1't'11U1V"6':'~1Utl1~,jl111ftfl\l1Yi(191fl1111011tJ'::'tfVfl .... ,&.u.~ ... ~	 ..... , ..I 
'n~':'':'1U TtTfl 'l1Vm111fl11::'tffl11110fltl6V (Regression Analysis) 9l':'UtYfl':' U9111H'n 4.13 

..I 
ua::9l1n.:,'n 4.14 

ft111~~ 4.13	 Hftm1;tn\l1tYlIfl11't'11U1V"6~~1u,h~'l11111;tn\l1'nq91m111m1th::'tfVfl 

'nft~~1U'~~11t1VtYlIfl1'Stlfl06V 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 72.662 4 18.165 180.024 .000 

Residual 102.217 1013 .101 

Total 174.879 1017 

~1n9111 H~ 4.13 N~ 011 tYltfl11'tilU1V"6':' 'nq9in1111m'S tJ1::'tfVfl'nft~':'1U' n"'1"6~ 1!nffn1!11 
... ~ ........ I ..I...... I.... ~ .. ~	 ..."


61"1nn\l 1~ ~'tf 1fl"6U UnU'nllftfl\l W::91HnU 'l1Vm111fln::'tffl11110fltl6V Ham111fl11:: 'tf 
1 

fil1uavI{1v01111fl11::Hfl11110fltl6V 'ntrh fl1111U91n911~1::'tf'h.:,millfh F ij1!mhtlqj'nl.:,tY091 . 

'n 0.01 
..I 
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9l1'H~ 4.14 Nam,11fl,,='t1'ftUfl1,-n'U'V"6~911U'l.h~11'11,;1n\llvtq~n1'Un,n"::HO~ 

'Wa·Hl'U'-riofl, 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

Model B Std. Error Beta(P> 

1 (Constant) 1.463 .114 12.804 .000 

!n''Sl;vuf .375 .023 .438 16.667 .000 

'lb::,ni1.1'~v .312 .025 .330 12.263 .000 

tl1'lJ'l1l -3.62SB-Q2 .018 -.079 -1.994 .046 

~ti6v1.1a::a:aav -2.31SBooQ2 
,. 

.020 -.048 ·1.187 .235 

F= 180.024*, R2 
== 0.415 

.01 "'''.2 • • 4.-t..s ~ ...... .01 ~ 1¥.

'llfl~l"~Y1 4.14 Nam'11fl',::HftUm'Tl'U'V 'W'lJ11 ft1 FUuVfll"tyVlHfta~Y1'::"'lJ 0.01 ,,1 

U,j''t1fl9l1''l1ti'U6i'lJlvvtq;n''1I'~f6va:: 42 9l1U'lh~fl~Ha9itl'Wq;n"lIn,,1.1'::Hi1fl 
., , ••1oM ., !!!I ~!!!I jI" I .014., I ~.~ ., .1 ., _I J 

'Wa~~lU lml"tl~un"n\l10''Jr1"n'Wl,,''''',fl''6'UunUVlllftn\lm::fl'~nUTI~ 4f11UlJ' fl1UlJ'" 

rfl111,a6l'lJlv'Wq;n"lIm,1.1,::",6f1'Wa~~lu'l( i13 ",u1.1, flO m'l;vufi,um,1.1n"'Ufl 
., .r .1 "'.I,.r 1.1 .r 

'Wa~~lU m'Slftv~tlu'lJ'lJlJn'J1lt1lJ ~vua::m'SlaV~~U'lJ'lJfl1'lJ'l1l Uflm'Slav~tlU'lJ'lJfl,U'lllU':: 

Oi'lJ1V9l1U1.1,'Wq~",'lImn"::"'Ufl'Wa~~lu'tA"uYlHna'lJtiu (a'lJ) fl1Un1'lifV~'U'lJutlfttlV 
,ja::a::lav'"hn1l1,atli'lJ1V"1ut1,'Wq~",'lIm,tJ'::'I1Ufl'Wa~~lu'l(othdhrvd,tTty"'~fta;; 

lDo,"",an9l1U1.1, 'Wu'h n"l;vuf~l'Um,1.1'::'I1Uflvtft~~lU '-ri""ftl111,aoi'lJ1V9T1utJ"nU. 

,tA'tJ~qflua::i1uvdltity 



I 

, 
Ullii 5 lJ1UUa:eiltl'1UNQ 

O1'1'VL!0~ O1,;9n'Wl"q~mnJnl""'Vfn~~lu'YI"hIJ0~un;9n'W101;1;9n\n'~'t11"1II0ullrlu~ij 
'" '''' 'I : .1""", _I (1\ .. '" "" ~ '" '" ,afl'W N::9tl~flU 1UflHU)J19tQ1J'::fl'~fl 1Um'1.tlL'nOnfl'Wlfl'tl1'Wm,OtJ')J.1flft'OtJ'"1"tf~ NfI~O 

"q~n")J fl,,''''Wa~~lu'YI~11110~un;9n'Wl0l;h;9n'Wl'ui~'t11f1tyOUUrlu Lfl!O~uo~l~lu 

m'ffn\ll"'Uf1~lftO utJtJfl'OtJtn)J.r;o\lafhui11110~un;9n'Wl O1,otJ')JLieH,.lnmOtJfli'1 01' 

L;VU fL~v1ntJ01',j,:: 't1 JfI'Wa~~lU' ~~1 ua::'Wq~n")Jm, 1rr,...Hhti1Jlft!O~ ' ' ''..HhtJ, ::L1I" 

~1~~ 1II0~i1'n;9n\l11f1uiinq)J~10dl~LrJui1'n;9fl'Wl0l;h;9fl\l11u'~'t11fllllouLLrlu 'lU1U 1» 064 flU 
:. "',JI.t ' .... 1 ...."'1..t!'l .. !'III'J!" .... 4 •.lnUUU1Na" ~)JlrllU1(u't11tlll1Hfl'1l91 "Vfl'll~" 'IJ lum'1L"'1::'t1 lPlllf'l fllfl'1l91't'fUJ1U flO 

rova:: (Percentage) filL~aV (Mean) lIa::filL~v~L\JU)Jl91'!lU (Standard deviation) ,itOOitJ1V 
~ JI '" .1 ,,,,, 'I-'!.....!!l '" .. 'I 
"O\la~luan'W(u::Y1H1J'::"lm'\l0~flq)J9t10UHua:: L'lJtfll~ff''t1l1lJ'WUlI (Correlation) Lum, 
... .. "" .!!l "'.. !1 "" 1 .. '" .1,JI"'.11''''1::'t1 ''W0't11fl11)J'Q)J'VfUlI'\l0~1J''V911~~ f1t1Nflm'1.V1111J ~,,~u 

5.1.1 Html1ftn'Wl0nVW::flH,'U0-1eflOUUUUlf&UaUJ 

ufl;9fl'Wl~910tJftl1l111tY1U1't1qjLrJuun;9n'Wl"lv rova:: 61.8 iiOlq'::'t1'h~ 19 - 22 if rotla:: 53.9 

fha~;9n'W 11U '::AU tJ1tr. rova:: 54.4 tY1U1't1qj;9fl\l10U1Ufl'tnU;9fl\l101;1;9n'Wll11od'JtJla 

rova:: 64.9 ua::;9n'Wl1uflN::1'l11 ';1~'291trl't1fl"11 rova:: 59.2 ua::un;9fl'WltY1Ul't1qi'~i'tJm, 
~. . 

OU')JLav~"lnfl'OtJfli'1"tJtJtJ'::"li,j'91v ftflLrJUrOva:: 84.68 ua::'«i'tJm,otJ'1IL10~m, 

tj,::'t1Jfl"a~~lU'~-«1'ln"'OtJfli'1ua::fl'll1u;9n'Wl0g1u'::AtJ1Iln (X '"" 3.78) 

.... u U 1 

tll'VlftnVlf1-1111f1'Uo....Un....
 

Nam,flfl'W lUa::,tAvtJ,fivtJ'Wq;)m,1101'tJ,::'t1 J,,'Wa~~ lU 'YI~11110~ Un;9fl\l101;1;9n'W1.~'t11fl
 

'\lOuunu lflvlilm"U;v1JlfivtJfl'm"~1'tJ fT~~o ,tJri'
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5.1.2.1 Nftfl1'J;1mnua:atJ;fJUlnOU..,qflO1nJm"j,:atgfl....n~~l\1''tHhv6~Ufl;lfllt161;1;1fl1l1 

i~'t11ft~6\lutl\l1\1m""'11J""u'h Unftn1l161;1;1fl'~n'~'t11ft~6\lUri\l uwqfln111Jm'J,h:'t1Vfl 

..,n~~l\1, ...Hh6g1ws:ftUA1Jlfl 

5.1.2.2 Nflfll'Jfffl1l1UfI:nJ1OUll;OU.... q~fl111Jfll'Jun't1 Vft .... a-~~l\1' ...Hh.1U\lflfll1Jl....f1~6~ 

Ufl;lfllt161;1;1ml1i~'t11"~6\1Uri\l i~"'1fl~6\1 Utl\l ~10Nnfll'J'YIfllT6Ufhfi (t-test) WtJ'h 1.... f1 

~l~n\l ijfl111JUflfl~1~~6Wq~fl111Jfl1'JU'J:'tfVfl..,a~~l\1''"'ftl 6Vl~nuodlfltl,J 

5.1.2.3 Nn fll 'J ;lfltilUft:1U1 01.Jln VU.... q~ fl 111Jfll 'JU 'J:m v".... a~ ~ 1\1 , ...Hh.1U\I flfll1J 61 q~ 6~ 

Ufl;lfllt161;1;1mJ1.~'tf1fl~6\111tl\l.~'tf1ft~6\1Ufhl~1VNafl1'J'YIflU6Ufhfi (t-test) ....U11 61q 

~l~n\l ijfl111JUflfl~1~~6....q;)fl111Jfl1'JtJ'J:'t1Vft....ft.Hlu'nfh eth~ijuo1'hfltl,J 

5.1.2.4 Nft fll 'JftflltlUft: 1u1 VUl;hJu.... q~ n'J 'J1Jfll'JtJ'J: 'tf Vft .... a-~~ 1\1 , n"h. 111\I fl9l11J'J: ~U 

fl1'J;lflltl~6~Uflflflltl61;1;1flltl.~'t11f1~6\1Utl\l.~'tf1fl~6\1Utl\l ~10Nafl1'J'VtfllT6Ufhfi (t-test) 

.... U11 UftUfll'J;lflltl~l~n\l ijfl111JUfln~1~~6 ....q;lfl"1Jfll'JtJ'J:..,V".... ft~~l\1''",'h 6th~n 

UV'thfltl,J 

5.1.2.5 Nafll'Jflflltlun:l1.Avulfiou....q~n"1Jfl1'JtJ'J:.., Vfl....a-~~l\1' ,",'h.1U\lflfll1JUtll\1;lflltl 

~6~Ufl;lfllt161;1ftflltli~'H1ft~6\1Utl\l.~'tf1fl~e\lUtl\l~10Nafl1'J'YIftlT61.Jfhfi(t-test) .... U11 

a'm\l;lflltl~l~nU ijfl111JLlflfl~1~~6 ....qflfl111Jfl1'JU'J:..,vfl....a~~l\1''"fh 6Vl~ijuvthfltl,J 

5.1.2.6 Nftfll'JflflltlUn:nA vmfioU....qflfl111Jfl1'JU'J:'tf g".... ftHl\1 ,,",,h.1U\Iflfll1JflOl:~6~ 

Uflflfl1l161;1flflltl.~'tf1ft~6UUtl\l.~'t11ft~6\1Llrl\l~1VNafl1'J'YIfl1'f6Ufhfi(t-test) ....Ul1 flOl: 

~l~n\l ijfl111JUflflfll~~6....qfln"1Jfl1'JtJ'J::'t1V"....a~~l\1 , nftl 6,h~nuVdlfltl,J 

5.1.2.7 Nn fll'J ftflltlUft:l1n vUlfiVU....qfl01'J1Jfll'JU'J: 't1 Vfl.... a-~~1\1' n'lh.l11\lflfll1J'J10'~~!N 

Uflfffllt161;1flflllj'~"'1ft~6\1Utl\l'~'t11ft~6\1Utl\l~1VNftfl1'J'YIflU6t1fl1fi (t-test) ..,U11 'J10'~ 

~l~n\l '1iijfl111JUflfl"H~6....qflfl111Jfl1'JtJ'J:'t1V"....a-~~l\1' n~l 6vl~ijuvthfltl,J 

5.1.2.8 Nfl fll'J flfl\llU fI:l u1 OUlfi VU.... q flfl"1Jfllnh: 'tf Vf1WaH1\1'n'f".l U\I flfll1Jfll'J ij 

~tJ flfl'J 6~~ 6~UflflflIt161;1;1flltl'~'tf1f1~6\1url\l '~'t11fl ~6\1UtlU ~1tJNflfl1'J11fta'ouf;'fi (t-test) 
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'Vt1J11 m,ij ~,jOfl'O~~HtiU ijtl11lJU91n~H~0'Vtq~0"lJm,,j'~'HOfl'Vtft~~1UhHh OUHij 

oJtI'thflqJ 

5.1.3 Hanl1flfl'W1Ul1~1t.AttUli\lJtJ't1qftn11t1nl1'f't1a~~1'U'W"'1"l)~uni1mn 
, 

~ ~ '101 '101 , "'~'101 ''101 

81'1J1nmn'~""'fl"tnmnlafllJl1nVW~"Hnla 

Nftm,ftO\l1Uft:aUivUl;ltlU'Vtq~n"lJm,'.f'Vta~~1u''ti~11flm'h01'lUivUlnvu9l1lJftO\lN::'\J0~ 
QI ~ QI' ,.1':UOnn\l1 fl~9"l0 lJU 

5.1.3.1 Nft01'"0\11Uft:: lUiVU1nvu'Vtq~m, lJm,,j,:: 'H 6fl'Vta~ ~1U , 'ti~ 1'\JO~ oJnftO\l101;1"O\l1 

, QI QI I .d .. QI 'QI ~ .1 .: ~ '" " 
U 'H111fl '\I OU un U 'rIlJftO\lt\l:: 9"lH nu v1 Uti n9"l1lJ lJ':: 131 'rim,1ftO~~"1vn1' 11fl'1::11 fl11lJ 

.1 .1 I QI ~ .. ~ QI QI , .d'~QI .:
UlJ'lJ,1U (ANOVA) 'Vt'lJ11UOnn\l101l)f1nn\ln~111fl'\JOUUnUYI ,.,um'OU'lJlftV~~1I10 

tl'OUfI;111UU,j,::CJ11i,j''IV ij'Vtq~m'lJm,,j1::11 U91'Vta~~1U , 'ti~1lJ1ni\q" 

5.1.3.2 Nft01'''O\l111ft::1UivUlnV1J'wq~m'lJm,,j'::11Ufl'Vta~~1u''ti~1'\Jo~,rnfln\l101;b"O\l1 
, QI QI I .d .. QI I QI ~ .1 .: ~ '" " 

U "'~ 111fl'\JOU unu 'rIlJ ftn\l w::m~nu v1 UU n911lJlJ':: U1'rlm, lftO~Q'jiJ1Vm'11fl'1::11f111lJ 

.1 .1 1.1': .d 'QI" "'" UlJ'lJnu (ANOVA) 'VtU11 lJ'::ltl'rlm'lftV~~'rIU91n91HnU lJtl11lJU91n9n~91o'Vtq9"ln"lJ01' 

,j'::116,,'Vta~~1U ''ti~1 oUHijoJmh",ty 

"" J '101 A'tI. J ''101 ,'101.... , , " 
5.1.4 Hl1nl111fl11~'ttfl11tltrUn'U1I1~'tt11~l1n'Waa~"1~,ntJ't1q"n11tl lafl11" 

't1Q~~11a'vh~18[h~'lh~'ttUfl 
I :Y..I ..5.,J :y. QI" I QI .1 .d., ~ I '" .1 QI QI QI

fnnlJlJ'::-n'rl1it111-nlJ'VtU1i1::111H911UlJnlw1lJ1nn\l1 'VtU11 'Vtq9"ln'J'lJ011lJ'::11v"'Vtft~~1UnUm1
 

1~vuft\'1um,,j'::116,,'Vta~~1u''ti-lt1'\J0~fl10UfI;1Uft::n'a1Uftn\l1 ijfl,.q~q" (r == 0.549) Uft::ij
 

\7Vd1"'qJ '0~MlJ1 fio O1'OU'lJ~1um,,j'::116"'Vta~~1u',"cN1'UO~tl'J0'lJfI;1Uft::t1a1U"m.l1ti1J
 
"f QI.I ...l QI .I.d.. :y. QI "', QI QI"'.1'm'lftV~~'U0~fI'OUfI'1UUUlJ1::CJ111ilJ 'IV (r == 0.529) 1111J9"l1UlJ''rIlJfl11lJl1lJ'VtUll U'rI1~nftUOU 

• "f .1 "'.1' QI "f. ':.1 .1I

flO nnlftV~tlUUUlJ'::CJ111llJ 9lVnUm'lfttJ~~UU'lJfl1UfllJlIft::m'lftV~QlIUUlJftOVlJft::ft::l~W on 
tI 

1~V~tlUU1J,jriOtJ,jft::ft::lftvtiU'Vtq~m'lJnn,j1::116,,'Vta~~1U 
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'" I 0 ' ' '' ,~.... , ~.,
S.1.S Na011'llfl11::'Hmlfl11Y11'U1tJ1::t11HaOVW::flH,n'lJ'Vtq"fl11JJ 'U0111" 

'Vta~~1'U'1:,b~1t)!huh::t1iJfI 

" Nflm1iL",1::,;'U)Jm1"1\.11V 'VnJ'h ~1LLtf1-n.:J 4 U1)J1100iu1Vl1q;in11)Jm1th::'M VfI'Vfa.:J.:J1\.1 

, 'tHh,~nOVfl:: 42 ~1LLtf1~U1)J11(lOiu1Vl1q;in11)Jm1tf1::'M6f1l1ft.:J.:J1\.1'w,,11'~oth.:JihrVthti~ 
AI ... t,J QI AI QI QI QI ~ .1
flO m1 L1V\.I ,LnV1nUmhI1::,.,Vfll1fl.:J.:J1\.1~1n"'01Jfl'J1LLfl::U01\.1nmn m'UflV.:JtlLL1JU 

.1. 
tf1::,nitf,,,tIl'fl::n11,aV.:J~LLUtJfl1tJfJ)J 

5.2 8ihJ"nuHD 
~ 1nm1ffn\l1fl11lfUUn\.l-!1::,.,11.:J·nn\lw::n1J'rtq;im')Jm,tf,::,.,Vfll1n.:J.:J1\.1 , W~1"0.:Jt'rnffn\l1 

.. ~ QI QI I ""_I '1IQ1 .1• .­
01"1nn\l1~.:J"'1ft'UO\.lLLn\.l OtllJ11VNfl tlft.:J\.IflO 

L~Offn\l 1l1qi'im1)Jm,tf,::,.,Vfll1n.:J.:J1\.1 , W~1,hU\.l n"1)JLl1ff,., tV.:J LLa::Ll1ff"1V.1nm1flft a'OUfl11)J 

,J J! _I':: 11 I _I I ~ ,J I "" _I QIQI QI QI"

LnV1'U0.:J'U0.:J"1LLlJ1f1.:Ja'0.:Jtl1Vf11 t - test lJnn{)11 \.Iflnn\l1f1Ll1ff"1.:Jn\.l )Jl1q"n11)Jm1lJ1::,.,Vft 

'Vfn.:J.:J1\.1 , W~1~1~n\.l 1fI vt'rnffn\l1"'~.:J ijl1q;in11)Jm1tf,::,.,Uft'rt n~~1\.1 , W-ll1)J1nn'ht'rnffn\l1"1V 

""QI J 11 QI ""., QI ., "" ~ ,J I ... ~J!
 
LLfl~Nflm11'V\.IUOflfl"C10~nUm11~V"0~011tyq"1nti"1\.1\.1f1 [4] fll1U11 m11'",1::"''U0\lfl
 

"1)Jfl11)J{ fl11)J,or1'~'\.I m10"';n1!1'l1n~~1\.1'W~1Ldof1U\.ln"1)J'l1ff mi)J~10d1.:Jijfl11)Jffl11)J 

L~1' ~ 1\.Im10"';n1!1'l1n~~1\.1'w-ll1tf1\.1na1~LLa::1::~Ul1q;;n11)J'\.Im10'";mj'l1a.:J~1\.1'W~1~')j 

u"n~1~n\.l )J1nt'rn U~'l1ff"'OJ.:J~::ijl1q;in1 1)J1\.Im10"';n1!i'l1n~~1\.1, W~1)J1nn11'l1ff"1V 

L~Oftn\l1l1q;im1)Jm1tf1::",Vftl1a~~1\.1'W~1f1LL\.In"1)J01~ '1nm1f1flUOufl11)JLrlv1~0.:J"0~~1 

LLtf1..f~no~~1vfh t - test tf11ntrh t'rnffn\l1~01~~1~n\.liil1q;;n11)Jm1tf1::",vfll1n~~1\.1'W~1 
~1~n\.l 1ftut'rnffn\l1~ij01~l1ovn11.::iil1q;im1)J1\.Imnln,.,6ftl1 a~~ 1\.1, W~1)J1 nn11U'nffn\l1~ 
.. I '" QI ~ ,J.. 1/ !It.,.1 '" ~ l,'t\ I I _I!'l "" ..s .. 
)J01~)J1nn11 L\.I0~1l1n\.lnnn\l1f1)J01~\.IOVL1J\.I1VflL"011.:J~,,.,ty)J1nn11 a'1)J110lJQn"~~"111\.1n 

11 '''.J ,_'.t! "'" ~ 'A.I..J.t .., .I .IQI QI I 

~llf1nn11 ~.:Jl1~Na 11l1q"n11)J \.Im'0\f,n\ll1aH1\.1 lnn)J1nn111Vfl01~)J1n'U\.ILLfl:: 

'Nam11ivii'noftfl-&0~num1iiv,,0~t1nqj~1fOft,,6 [44] ~l1U11 t'rm1v\.I'\.I,b~.g\.lm1ffn\l1~ 2 

(tf.4 .- 6) ih::fttJl1q;;m1)J'\.Im10\fi'n'l!i'l1n~~1\.1,w-N1)J1nn'hunffn\l1~1~.g\.ln"ffn\l1~3 

()J. 1 - 3) LLufI~'\fn1\.1'h m1ii01~ ii1::~um1ffn\l1lf1n')j,}1v'\fum;v~ii'Vjq;in11)J'\.Im1 
QI ~ QI 'A.I..J.t.l .I 

0\f1n\ll1fl~~1\.1 TtTt1f1lf1n'U\.I 
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fnn"n'Vfl'Wa~n'U1 ...HI1fh~fl'U lflvUn;1nll1~iiv1..I1::~tJ1.h".ij'Wqftn,nl''Umn''::l1Vfl 

'Wa~~1'U1li"'11I1nn11Un;1n\ll'lhtr.lit6~'lnUn;1n'M1'::~\J1.htr.6d'1..I,b~"6~1'vil..l~m)::'th6::1, 
... ... ... .1 ~......... .. ... d!d 

~11Jfl111Jflf1"6~~1..Iua:: Nam'1~O'U ft6flfln6~fl1Jm, 1~V"6~~' ~~11J'YIqlltlfl111JfI"111'U "6~fJ" 

(Good) [45J 

ld6"nll1'Wqftn"1J01' l.h::11 v,,'Wa~ ~1'U 1li"'"hu'Ufl~11J1I'::ltl'YI"6~trm'U "nll1 ~ 1nm,'YIfltrmJ 

f1111Jl~v1.lJ6~"6u11u1lnf~tr6~i1Vfh t - test 1I'ln1111 Un"n\l1~"nll1'1..I1.h::ltl'YI"6~ 
~ ~......... .1...... 1··1~'''' 1 ... ~ ~~ ,

ftm'U"nll1'Y1~Hn'U ll'Wq~n"1Jm''lJ'::l1Vfl'Wa~~l'U Ttn1~Hnl..l flVl..Innnll1'Y1nnll1 1..1 

fttl1'U ;!nll1"6~i' J 1..11a il'Wq~fl"1Jm,1I,:: 11 Vfl'Wa~ n'U1yHf11J1nn11Unftnll1~"nll1' 'U 

ftm'U "nll1"6~L6n,,'U litM ~lnun"nll1 1~i'l.Jn,,1I~nfh~11..1 mnJ'::l1 Vfl'Wa~~ll..11li"'~~ln 
~ ~.. ~ .1 ... ... ~ 2 .. ~... ...

fttl1'U nnll1ua:: ftm 'U nnll11J1J1~' 01' "1'U m''lJ'::l1 v,,'Wa ~~ 1'U 'YIl,,1J ~1fl 6n'n ~'nfY'UfI~"6~ 

un"nll1~"nll1' 'U trOl'U "n1l1"6~i'J l.Jlailfl111Jflfll"'U11 m,aflm,'ofI'Wa~~1'U 1li'l1n::';1v'~ 

trm'U"nlll1~ftfl~1.J1I'::1J1W'lV.hv~1)j'11~1..I66n1tJua::tr11J1,mh'lmi1v~~nal11J1W9ll'Ul 

ftm'U;!nll1 ~1~'ln'tifY'UfI~"6~U n"nlll, 'Utrm'U"nll1"6~L6n"'U~flfl11 lrt6'1VthLa1L;V'U1tJm~1 

~ft11J1Hl~~:: on16::1'~11Jfl111ltr::fl1ntr1.J1V"6~~'U 11l[46J 

ld6 ;1nlll'Wq~ n"1J01' tJ'::l1 Vfl'Wa~~11..1 1li'l11'1U'U n~11Jflw::~"nll1 ~lnm, 'YIfl ft61.J'I 111J 
..l 2 ....1...- It· .1' ... ~ . ~.., .........
 
LnV1"6~"6~~1U'lJn\~tr6~"1VfI1t - test 'lJ'lnI1111..1nnnll1'Y11'Vl..I 'UflW::~l~nl..l 1J'Wq~fl"1J
 

.1 ... ... 1·.I~'''' 1 ... ~ ~ .. ...... .. ...
m''lJ'::l1 Vfl'Wa~~l'U nn1~1~n'U flv'Unnnll1'Y1L' V'U f1W:: 1..1,111'1,n~/f111n"1J1J'Wq~ n"1Jm, 
.1 ... ... 1..1~ , ... ~ ~... A ... ~ ~ .. 
'lJ'::l1Vfl'Wa~~l'U Ttl't11J1nn11'Unnnll1'Y11'V'UflW::"1~~~tr111fl'J'1Jl'U6~~lnl..lnnnlll'Y11'(J'UflW:: 

1.J;111'1,n,/ f111n"1J tb'U'l1ajl~'Uun"nll111~~ ~~.::tr6flfl~6~tll.Jm,1iv"6~61i'qJqJl 
., ... ~ ..
,n1Jf11'U'U'YI [4] 'W1.J11 
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'l.1a~~~l'll'fll~UVl'W 

'" <I <; <; '" 
f1tu lJflfltu~f1lf11ffm fJ~bI'lt1 m~llU"~1Ylfl ! 'W !M 
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. 
'" 'Yl f1'1l.5804 

... '" 1 fl1JfllYlt.lli 2550 

l~(Jt.l tl.l~ 1'J1 At~t.lfif)~ 
, , 

~.:JYiri.:JlJl~·:W 1. ~l.:J~')1Ji'Yl(Jl'WYlt.l,r• 

~ J(Jt.ll.:J~lJ~~Yl,) ~t.l'Yl{~l 'I1f)ffmJ1'l'Hif)~\PI,)f1~f1'1~\PI{f,!\PI~1'l1m,)1J'l.J111'UW ~\PI 

~1'\J1i'J111ff1m,)'l.Jl V!~1 f1W~mf1'1~\PI{tJ\PI~111 m,)1J1W~1'Ylfll t.l hl'V 'l.J'l111'VW1~m'Ylfllt.l hl~ 

Yl ')~ \ItJ'l.Jtfl~l1it.l 'l.J~ 1 ~i'utJ'4)j~1 t1'~l!iJt.l f)l')lh1~m~tJ.:J "f)l')bill (J1JlYi(JIJYltJ~f)n1J f)l') ti'Ylft'Nl'W 
, ~ 

1v!vh'\ltJ.:J'I1f)fff)'l:llm~lhffm:l1~.:J'l11~'\ltJ'Wurlt.lYiiiJJij'l1~.:J~ Ntl'W" 1t.l f)l')u f1W~f1~f1'1~\PI { 

. 111 ~ Q ~ r:l I I d ~'" '" ~ e1 <:it ' 
tllfl~l'l1 m')1J <1 !~Yl 'Jnwlblmmt.lJl'Yllwtlt.lf'l'l.Jml1J~11J1,)t'l 11C1~1J')~~Uf)nw 1t.l~l'Wt.l!1Jt.ltl(Jl.:J 

~ 

~g.:J u.:J'\ltl1~(Jt.l!'lfUJ tl.!~ 1'J1 At~t.lfif)~ !1'J'W~1~(J1'J11UJ\PI,)1\1H1J1J~tlUm1J At~~.:Jml1J~~tM'Wtt.lf)l') 
Q ~ Q 

(f'lf1',~') .1Yl\jC16 t~(J')~lf)1JC1) 

')tl.:JflW1J~~1(J1'J11f)l')tm~,jwcVl\PIffmn 

lI~,j~,)l'l1m') At'Yl'W 

'" '" 1 1 '" f1WlJ~f1ru~f11f1'1~\PI')'Qlfl~1'l1m,)1JbtC1~!'Vlflb'W bC1(J 

.:Jl'W,jrucVllflffm:111'Vl,) 0-2470-8510 
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Yi ffli.5804 

1l'Hl1'VltJl~m'VlfllwlCl~~'j~'ilVll1fl~lli'hl\l~ 

1261.h~'lflfJYiffl'U~~'lfl~ fl~'lI'Vl~"1 10140 

... '" 
1 ~llm~'Wli 2550 

I~V'l 'Uvl;tydj'W~I~fJJ'lfltyml'iJ1:'!'V'lJ1fl~V'l1jVl~tJ 

l~ tJ'W ~~1'W1Vfll'j 1'j 'l~m1J1(1 ~~n'lf'jl'1f'Wfl1'W'Vl5'Uv'Wuf1'W 

~'l~ri'llJ1~ltJ 1. ~l'l\y'j'1Jl'VltJ1{h'l'Wi'• 
2. U1J1J\Y-eJ1JCl111 ~1'W1'W 1 'If'fl• 

~ltJ'Wl'l\Yl1!~~ 'j ~'W 'Vl5~ 1 Uflffml1l1~fl~mfl'lffl1:'!'~ 5fJ'fl\Yl'Hfl'j'jllll'Hl1JtueYl'fl 

1:'!'1'Ul1'lfl1ff1fl'j'jll il'lfh fltu~mffl\Y~5v~rt'1'Hfl'j'jllllCl~I'Vlfll'W1(IV 1l'H11'Vl tJ1~m'Vlfll 'W 1Clu~n;. . 
'ilVll1fl ~1li'W \I~ l~hJVt.pr~l ~¢hru 'W fllnl11~ m~ -eJ'l "fll'j 1'1J~ tJ1.Jlli mJ~t1~ fl'j'jll fll'j1~'Vi~'l 'l1'W 

. .. 
l1'1vh"'-eJ'l U flffml1m~lfffl'l:Jl ~'ll11'fl'U{)'WHf1'W li~~mjtu~~l'ln'W" 1'W fll'jij fl tu~fl~fflrt''fl5 

910. 'j/ d I • d ~ fI 9J d'~ ,
V~rt'll1 fl'j'jll "1 1'fl~ 'iJl'jtu1UCl1l'H 'W11'Vl l'Wli'J'W Hmnl11 rt'1lJ1'jt) llCl~'1J 'j~\Y'lJfll'j tu1'W 'fll'W'Wlll'W{)tJ1'l. ., 
d.~ ~ d ,Q I ~I 9J d ~ d Gl 9J
 
if'ltJ'l 'il'l'UtJ!'j V'Wl'lfty 'Vll'WllCl~fltu~ llJ'W~I'lftJ1'lflty~'jl'iJlt1J1Jrt'V1Jmll 1l\Y'fl'lfl1111fl'flIl1'W &'W fll'j1:'!''jl'l
 

,
z:!i ~ o,a..r Q..I I 

Ifl'Hl'lll {) 1'iJV'fl'l fl en1 

~'lI~tJ'Wll1rrtVhh'fl~'\Il'jtul11l'WH1;V1'lflru~'lfl~11 ~'l'Vl1'lfltu~mffl\Y~5v~rt'1l1fl'j'jll 
'\f u q q 

1 1 .. "" ... '1 '1 .. ".. '\ "'?I 
IlCl~L'Vlfl 'W CltJ 1l'Hl1'VltnCltJL'Vlfl &'W &ClV~'j~'iJVll1flmli'W'l.p 'U{)"'V'lJ~'j~~tu &'Wfll111V'41ml~mlJ'W 

(r-Jff.m.i~1.JCl6 lfl{j'j~nflllCl)., 

'j"tl'lfltu1.J ~i.htJl'lflfll'j llft~1Jtu eYl~fffl'l:Jl
 

1.J~1J~ 'J l'1ffll 'j II 'Vl 'hi
 

fltu'lJ~fltu~fl~ffl1:'!'~{fJ~rt'l'Hfl'j'jllllCl~t'Vlfll 'hi lClu
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'::ftlJ1J,::mflUVlJ"'1"1"Yf 

,h::1iin111hnu 

2546-2547 

2547 -2550 

.... .. " 
Ul~t1l1!"yt1 tU'n"n 

10 iiQUltlU 2524 

.. .... .. Jl 
t1l'Ul1"16lCln'n'6Unn 
.... .,.. I ' 

1'nV1C1t1l'nflUfl'U6\mnU YUf.2S41 

t1l,.11"ll'nfllulClol'n,fl1JUlfl1J 
.... .,.... . 
1'nV1C1tllmlUfl"6UUnu fut 2543 

" .¥ ..f11",t1ft''lflt1l11n''1Jum"" 

t1l,.11"11,t:Jn"1JUlgn'n'6iind 

t1a1uul'nfllulClO'1"1J~f1t11'nVll"fl"6UUnU 

vt.fl.2545 

fllfl1t1"~'lftt1l11n1'1J1J'Hlumen" 

t1l"11"11tnn'J11J'~"'1 

1J'H11'nUltTtll'nfilulC1ovtn'61JlmhlJu~1 

Yf.fl.2551 

.... , 
'~'H1fl"6UUnu 

~lU111J-4flltJ'::;;1 

l'~l;vu"6uunul'nfllu lftVvtN"tlnl1 
.,., .. 
1)~111fl"t)Ullnu 

lft,.l\jnl1 Ulbn&~ft'm'lJ1'Hl1ri1U~1lJCI«ftl 

Uft:: lft"1'im1U1Vn&~ft'nl1lJ1'Hl,ri1U~1lJft 

tnfl"::1U6()miitl~l11i26 9~'H1fl,.&UUrlU 
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01" .... 01 

1un 23 lflfl'U nUV1VU VU'!. 2551 

~l'rf1«l Ul~'lfnia.,n iUll'''l 11iUlh~,hi1 48420108 ll'hnTni1n\ll"fJUI1111fltllatl 

l'r1fllU lft6ft'J~ .e2Jlfu~utl1J; ,::Allu;iUfV11VI 11anUfl H11fflt'1f1't2f1U111 nnU1J111uw;:iA 
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,,61fJU a"all t'1f1 fnU?fluJ11f' itl'tJU1111lttl1aUlflfl1U1a81'f1:: 'l 6U Lfl~11U~; 1fwu 

1ft",. ilnt nfJ~t{11'tu ~lU11U~fltu\J~ flW~f11I'11UlJl't2At'1111fl111JUn::lflfl1ulav li1U~i'\JlfJU 
... ~.,j -2 .. .r"'''11 nlua::1J"fJflna~A~U 

1. ~lftlrl'ttifnh1fltlln1'fU1i' ltfJ~ m"mtl'lJlilv\JTfqiin'11Jnnlffta~~lU'''''''1'UfJ~ 

11'f1 ffn\lle l;h~n \lli~H1ft"euutlu ~n nnll w::,; H flU ~.:J tld1U fl111J "1'lJ~ 1J'U fJ.:J 

.... " • .,.~J 4'~...l..A
Ufofl'J .t{1Jla 'Ufl1"ne 9l11JUlf1n 14 U'tH w.'J.1J.a"l1'r11i fUr. 2537 lU'I::0811iuUn1U11'H'U8.:J 

f111fffl\ll9l11JHanqfl1"fJ.:J1J't,,1flf.mTtllflfl1ulttV'Vn~'l61Jlf1'Kl1J\.Ill; 
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... ... 

'llfl1J1111fltllatl 
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. . - . 
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Ulf11lJmaUnlf11u lflvft"::\lf}lllfl-a'l1J'U~;rifJ'U 

.. .JJ!.2' d 1 " .. J! ...... !'\IIt./_1 ... "AI... • ~ 
5. 1'UmWfl'Ul"1'U1lJ.,::t'J~fl'::Ul"f}2Ja'lfl1'ntJ1UytU1i' u,.::ft~J»1tlY4991Ul"6tlfJAlUU 

ii~,h~A\li11;6~nufli'Yf6au,n~iJtyty1 fllulu1::U::l"uniiu (10) t1U1J"ln1Ua~Ulu''UffJflfltt~ 

tni'1Jrl' ~",u«l,::m~"h '«1~f) '~i''lJfl111JVUtlf)1l1rl'U altlafl'WWtlnOWn,nU11 '~flUla UlfltllU1flv 

l'f1~'fJUlfl-a'11i\.l1J; ua::Ulnll1fJ1af.llflfllulath"::'811lfltflIU1i;iJallilufli,"uiiufll~iltUqp 



" uu "ftlunll'~fUcJl1:"19ltlUllnUf111tl'tqpfll,nfa'niR~mh, "1Ja~n1,i9lff"HftU'n: lv"u 
tlu'9l.unfl4u1nm;,u'fltf,u,"d~11!f)..f~"SJR"tl~1't1f"ih'f1.Un 'UtlUlftfl lflv'''',flu'tlfllU':aiiV1J 

ffcnl1ul'nft l\,11ao"'::'&SJlfl«111\,1~; "hA"Vfl1'1I;111'Hft'lb::lo'Jl!'fT'Ulii"'ln"f"oa\,l'V11~ 

ilOJqJl ".ff. 2S38 ; 
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n~~8 .... .qj.~.. /lV1tf?1!p.'..'Well\,1
 

(\,1'~~~Ut~' Hftfl'::fJft)
 




