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) R'(LU d78 AL<1Y 1�.  ' R'(M.  (M{ I R'(LU W7 ;_D)yt 14 H8*/`!G =: 8 Q0 s'(_- P(

) (4 R'(M. I ;_D)xtA7(-1U @'!N!- P(  AD754 I A/`I8 '8!- AD754 P  (0 @I1/. AD754 P

DLcY. *9(2 #- @n1.8 ;X/h!0 d`(- eB(9 ?'!2 W7 :8 1L+0 C7(D) :8 W7 14  ' ;U8 #

R*DD0 b//_G :8 W7 14 (7 I A0 #`(q  ' ;U8 #78 (0 ?*9 1G*2 I ;<1X" 12 s8' ?V @(4

 d/9(2 AL98' b4p  ' *7(2 8  ALo. b78 AL6`8 .' 8' ;`\' #78 (0'!6M2 12 W7 :8 1LY 52 =: 8

R:8*.8 A0 =I  b78 A2 #78 (0 @1/Y .'1/Y #- H !) '1o$+% b71LM2 (2 AX7(F-  ' I #6X.

$ ! -

 ! 

" ! 

# ! 

$ ! 

% ! 

&  ! 

&" ! 

  !"#$%3- & '"  " ()*+ ,- ! ./ 0121! 3!456 78  ' &"'46! ,- !  9:190-1373 )7+ "(

()*+ ./ 0121! 3!456 9:1 0121!  3!456 78 
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  !"#$ %& '()#* +,  !"#$ - ./),  !"#$ 0123 45  ,"6 .4#7/ '"89 /2:;<* =!2>?, +&

+9"@A"& BC"C( D(E;F 04#, +GHI J"C( 2, '(2!( 0(ISIC B3 K!2L6./)M 

4-1. *>?) @5>!!AB CD 1+E 

 BN@ 0E!A +3"92, 1( ./"O>C( ", PQ9()6 B3 RPQM", +>M(/ BGQO;6 0"7 ./(/ +& B>S-DEA  -

)%3()* B;& 0A- .2?, T@"M U!TFP.2?, D(2QQV6 RWXQY)& PZ"3 ( 02Q[ .1(49( (A 0A-

.2?, D(2QQV6 =!( - PQ#&.PQ#& UQ:O6 B#F B!(A"& D(2QQV6 - B#F WF28Q\ +, (A 0A- 

 ]"CA/1994 / - A"F'(2^!9 T@"M .2?, D(2QQV6PZ"3 0A- WXQY)& 2!1 %:M +, (A

:/2& BF2L3 

) (
),(

),(

),(

),(
),,,(

!/ 

 

"

  

 

"

"

  "

  "  
!

"
#
$

%
&'

(
((

(
((

((
tt

t

tt

t

tt

t

tt

t

tttt
yxd

yxd

yxd

yxd
xyxym

 

4QZ)6 +NG9 0A- .2?, +& 47/ B3 '"89 =!( t  t  
(x , y )( (4QZ)6 +NG9 +, t t(x , y ) /A(/ B^>X,

+&  A(4G3 +_ 27m0  WH`3 4MA 2, 4M", 2>[AE,TFP  .A-/ 1(t .A-/ +,t+1  A/ ./A(/ .A"M(

 T@"M -/ BC4#7 =Q^9"Q3 T@"M =!( WGQG5TFP  +HC"a3 0(2, .WC(  WXQY)& PZ"3

 +Z/"L31  4!", "34  %3"M +& .4#7/ %Q:86 WF"X3  ,"64 +3"92, DA)$ +, +&  BN@ 0E!A

B3 2!1  .PQ#& +HC"a3  (A 4M", 
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Yyts

yxd

Xx
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yxd
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Yyts

yxd

Xx

Yyts
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4-2.  T#!U; P"5+#D 

 TZ"@ B#F B!(A"& - J"QG3 B!(A"& +, B#F B!(A"& D(2QQV6 +!Eb6 ", PQ9()6 B3 (A c", d-A

B3 23( =!( RPQ7/ +LC)6  A(2:6 B#L! /)M %5 ."^#, 27 0(1( +, 2>8Q, +;eX3 -/ 1", +& 4H;I

+3"92,  BN@ 0"71  -2  ",f4a6 0"7 W!/-4a3 (Nl  )/- ' +, +&  RPQ#& B3 +F"g( h(4& 27

B3 i*", 23( =!(  0j)Z)#:6 ", kH623 B>F"X3  ,()6 +& /)MVRS  0"l +,CRS  +HC"a3 (A

]43 /(4L6 =!(2,"#, PQ#&+3"92, 0"7 0(2, BN@ 0E!AN  - WL#$T  1( B9"31 .A-/       

)2-T3(N× ,) +2-T4×(N .WF"! 47()@ m!(EF( B7/1",) W,"n WHX9 +, J"QG3 CRS - 

B7/1", WHX9 +, J"QG3 2QV>3 VRS WC( .4M BF2L3.( 

 

 

)1(  

)2(  

)4(  

)3(  
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4-3.  *252 1+EV2>L   #W 

 0"7 ]"C 0(2, +9c"C A"3o1374-1386  ."[A"& A"3o 1(  B>L#$ 0"710 - =&A"& 2O9 

 0"74& pHI 2, 26c",ISIC 3.1 -4 B<SA B3 28>#3 '(2!( A"3o E&23 kC)6 +&  R/)M

 .WC( .4M ./"O>C( 

-  A/ UQ:O6 +, +& K;>q3  !"#$ 0(2, WL#$ 27 A/ 04QZ)6 Dc)ra3 %& d1A( :.49">C

."[A"& A"3o .WC( .43o '(2!( A"3o E&23 B>L#$ 0"7 

- +!"32C 0/)l)3kB>@(/2\ %& R+!"32C : ."^#,  .2?, s29 - tu?>C( 0"7 K;>q3 0"7  (A

B3 %3"M  W<QS 'o vS"L>3 - +!"32C 0/)l)3 +HC"a3 +LC)6 ]"5 A/ 0"7A)8& A/ ./)M

 +I),23 0"7A"3o '/)H9 J2>C/ A/ W;* +, +!"32C  w2N3 %:83 U! '()#* +, .A()<7

."[A"& A/ B>L#$ 0A(4,"X5 /)l- h4* W;* +, EQ9 '(2!( A/ .WC( ./),  - B>L#$ 0"7

/"!1 A"QX, 0"7 D-"O6 =Q#x<7 'o 0A(1", d1A( - "7 0/)l)3 02>F/ d1A(  =Q,  EQ9 - "7

 2<* WC( =:<3 "HZ"y +& R/A(/ /)l- '(2!( /"r>S( A/ +& B3A)6 z"@ WQLg- %QZ/ +,

 '"M +QZ-( d1A( 1( "7 'o 1-A d1A( +& BZ"5 A/ 4M", +>F"! '"!"\ "7 B!(A(/ +9)[ =!( 4QO3

:83 ", +!"32C 0/)l)3 +HC"a3 RWC( .4M 2>8Q, /A()3 +9)[ =!( A/ .WC( -2,-A B6u

 /A-o2, (A WQ<& =!( B6-"O>3 0"7 d-A 1( /)l)3 A"3o - D"*uI( +, +>X, =QGGa3

B3  2!1 w2M +, 0A({[ +!"32C  ,"6 '/2& |2F B!"<9 d-A 1( pQGa6 =!( A/ +& .4##&

P!( ./2& ./"O>C(. 

RWC( B!"<9 0A({[ +!"32C  ,"6 +& =!( |2F ", d-A =!( A/  B3 =Q<q6 (A 2!1 +Z/"L3 (4>,(

:PQ91 

at

t eII
"

'
 

 'o A/ +&t R'"31 %3"*e  - =!2}9 /4*a PQ9(/ B3 +& =!( +, +l)6 ", .WC( W,"n 2>3(A"\ 

tt K tI d / d'+Z/"L3 +, ./"C 02Q[ ](2^>9( U! ", - c", +Z/"L3A/ 0A({^!"l ", '()6 B3 R 

at
t "

K (I / a) e' & +!"32C %3"* 1( +!"32C %3"* 0"l +, - 4QCA  ./"O>C( 0A({[

./)<9(Hooly, Richard, 1982, PP.153-166)   
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-  :A"& 0-2Q9 +#!E7  +, '(2Q^, ~)G5 - /E3 D"34@ '(2Hl '"<7  S(- A/ A"& 0-2Q9 +#!E7

 0"7 ]"C BI "7 B>@(/2\ 2!"C - ~)G5 - /E3 DA)$1374- 1386  A"3o A/ +& WC(

."[A"& .WC( .43o UQ:O6 +, '(2!( A"3o E&23 B>L#$ 0"7 

- ."[A"& A"3o 1( K;>q3  !"#$ 0(2, +QZ-( /()3 +#!E7 :+QZ-( /()3 +#!E7  B>L#$ �AE, 0"7

.WC( .4M �(2q>C( '(2!( A"3o E&23 

- .WC(  !"#$ 1( U! 27 BF2r3 0j29( '"<7  S(- A/ +#!E7 :0j29( +#!E7 

5:X!'H . 1>!L 

5-1. CD 1+E *>?) @5>!!AB 

.2?, D(2QQV6%& 0A- PZ"3 T@"M) WF28Q\ - B#F B!(A"& D(2QQV6 �El -/ +, (WXQY)&

B#F .2?, D(2QQV6 (4>,( +& //2[ B3 UQ:O6 (B:!j)Z)#:6 /)H?,) A/ B;& DA)$ +, (A 0A-

+9"@A"&  !"#$ B!(A"& D(2QQV6 UQ:O6 +, �}C - ./2& BCA2, 0( (A B#F WF28Q\ - B#F

B3 A(2S BCA2, /A)3 EQ9  .PQ7/ 

pHI �!">9 WC4, .43o A/ ]-4l .A"<M2 0(2, .A-/ A)&{3 +, A)I kC)>3 +9c"C 4MA 

.2?,0A- %& 2/2 4$A/ ./), WC( +& '"89 1( 4MA .4#!(EF .2?,0A- A/ .A-/ A)&{3 /A(/ 

"3( =!( 2QQV6 A/ h"<6  !"#$ '"X:! ./)H9 WC( .WL#$ 4QZ)6 =7o - /c)F 1( =!2>8Q, 4MA 

.2?,0A- A/ =Q,  !"#$ 6 +9"[ D(E;F '(2!( A(/A)@2, ./), WC( ..2?,0A- A/ =!( WL#$ +, 

A)I kC)>3 +9c"C 6,4 4$A/ 4MA ./2& WC( .1( BF2I  !"#$ +>q!A 02[ D(E;F 2Qy 

B#7o ", 4MA kC)>3 +9c"C 2,2-  4$A/ ", =!2>8Q, 4MA BO#3 .2?,R0A- =!264, /2:;<* 

(A =Q,A/  !"#$ K;>q3 +>M(/49( .A/ �)<b3 "?#6  !"#$ 4QZ)6 =7o - R/c)F R�3 D(E;F 

R"?H9(2[ +>q!A 02[ =7o - /c)F 1( 4MA .2?,0A- WH`3 A(/A)@2, ./),49( "3( WL#$ 

+>q!A 02[ D(E;F B#7o2Qy - h)Q#3)Zo 4MA .2?,0A- A/ 'o"7 BO#3 ./), WC(. 

5-2.   P<= P"5+#D @5>!!AB 

B!(A"&  B#F /)@ +, -/ �El B!(A"& B#F TZ"@ (B>!2!43) - B!(A"& J"QG3 UQ:O6 //2^Q3 .

A/ +3(/( �!">9 %$"5 1( T@"M PZ"3WXQY)& 0(2, D(2QQV6 B!(A"& J"QG3 - D(2QQV6 
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B!(A"& TZ"@ (B>!2!43) +, UQ:O6 ia, B3/)M .%$"5  <l =!( RD(2QQV6 D(2QQV6 B!(A"& 

B#F (A B3 47/ . 

1( =!( -A 2, J"C( ]-4l .A"<M 3 ", 4MA kC)>3 +9"QZ"C 3/04$A/ 100)*1,003-1 (

B!(A"& J"QG3 - 1/0- 4$A/ B!(A"& TZ"@ )W!2!43 (0(2,  !"#$ +9"@A"&0( D(E;F '(2!( 

BI .A-/ 1374-1386R 4MA kC)>3 +9"QZ"C B!(A"& B#F 2,(2, ", 2/0 4$A/ ./), WC( .A/ 

'"Q3  !"#$ K;>q3  !"#$ 4QZ)6 =7o - /c)F ", 8/2 4$A/ 4MA kC)>3 +9"QZ"C B!(A"& 

B#F =!2>?, /2:;<* -  !"#$ h)Q#3)Zo ", 5/2- 4$A/ 4MA kC)>3 +9"QZ"C B!(A"& B#F 

=!264, /2:;<* (A +>M(/ WC( +& c"<>5( +, %QZ/ B[/)C2F =QM"3 Dco - tu?>C( 

WC"?9o - +:#!(  !"#$ '(2!( "3)<* A/ +7/ 1340 �QC"6 .4M R49( +>X9()>9 49( 1( 

0j)Z)#:6 'A43 ./"O>C( 4#!"<9 - "! =QM"3 Dco +#?& - ./)C2F (A �!)L6 4#!"<9. 

5-3T#!U; P"5+#D  . 

B!(A"& J"QG3 A/  !"#$ +9"@A"& 0( D(E;F BC"C( '(2!( A/ .A-/ /A)3 +LZ"N3 1( 4MA 

kC)>3 +9c"C A"QX, t49( A/ 45 3/0 4$A/ A(/A)@2, ./), 49( .pHI ]-4l  .A"<M3R 

B!(A"& J"QG3 0(2, B�L, 1( "?Z"C B87"& - 0(2, B�L, 1( "?Z"C B8!(EF( ./), WC( .0(2, 

0"?Z"C 1376R  1377R  1381 - 1384 B!(A"& J"QG3 4MA BO#3 +>M(/ WC( A/ +:QZ"5 

0(2, 2!"C ]"C "7 A/ .A-/ 1375-1378-1379-1380-1382-1383-1385- 1386 

B!(A"& J"QG3 1( 4MA WH`3 A(/A)@2, ./), WC( .=!4, vQ626 '"C)9 A/ 4QZ)6 - B, B6"Hn 

A/ ./"O>C( 1( WQF2� u3"& /)?83 WC( .A/ =Q,  !"#$ RK;>q3  !"#$ =7o - /c)F ", 8/2 

4$A/ 4MA WH`3 A/ B!(A"& J"QG3 =!2>?, /2:;<* (A A/ =Q,  !"#$ K;>q3 +>M(/ WC( .

-  !"#$ +>q!A 02[ D(E;F B#7o2Qy ", 4/1- 4$A/ 4MA BO#3 A/ B!(A"& RJ"QG3 =!264, 

/2:;<* (A A/ =Q,  !"#$ K;>q3 +>M(/ 49(. 

B#>O[ WC( A/ .A-/ A)&{3 A/ =Q,  !"#$ 6 +9"[ "?#6 2 WL#$ 1- h)Q#3)Zo 2-  !"#$ 

+>q!A 02[ D(E;F B#7o2Qy ", kC)>3 4MA +9"QZ"C 4MA BO#3 A/ B!(A"& J"QG3 +l()3 .4M 

49(. 

=!( A/ BZ"5 WC( +& WL#$ �3 +, A)I kC)>3 A/ .A-/ /A)3 +LZ"N3 B!(A"& J"QG3 

B>,"n +>M(/ 49( .c"<>5( -/ %QZ/ .4<* 49()>Q3 vl)3 h4* ./"O>C( 1( /"r>S( J"QG3 4M", 
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B:! 0A"ra9( '/),  !"#$ A/ /"r>S( B;@(/ - 02^!/ '/)H9 0"g"G6 B;@(/ - h4* '":3( 

D(A/"$ WC( +& vl)3 B3 //2[  !"#$ 4#9()>9 1( WQF2� 04QZ)6 /)@ ./"O>C( %3"& (A 

DA)$ 4#7/. 

5-4.  (P'">"G;)IM#J P"5+#D 

J"C(2, �!">9 vX& .4M A/ ]-4l .A"<M3R B!(A"& TZ"@ )B>!2!43 (A/ BI .A-/ 0"?Z"C 

1374-1386 - 0(2, +Q;&  !"#$ +9"@A"&0( D(E;F '(2!( 4MA BO#3 1/0- 4$A/ +>M(/ 

WC( .A/ '"Q3 R !"#$ WL#$ +>q!A 02[ =7o - /c)F ", 4MA 1,8 - 4MA =!26c", 

h)Q#3)Zo ", 2- 4$A/ 4MA BO#3 +>M(/ 4MA =!26 =Q!"\ WC( - +QG,  !"#$ 1( B!(A"& 

B>!2!43 B>,"n A(/A)@2, ./), WC( . 

5-5 P<= N=>.!$ . 

WF28Q\ B#F 0/2:;<* A"QX, B>H`3 +>M(/ WC( +& +, �El A/ -/ WL#$ A/ 2!"C  !"#$ 

4MA WF28Q\ B#F WH`3 ./), WC( +&  !"#$ =7o - R/c)F R�3 Rh)Q#3)Zo D(E;F "?H9(2[ 1( 

4MA WH`3 -  !"#$ +>q!A 02[ =7o - /c)F - +>q!A 02[ D(E;F 2Qy B#7o 1( 4MA BO#3 

A(/A)@2, ./), WC(. 

+>O[ 4M +& D(2QQV6 .2?,0A- %& +, -/ �El B!(A"& B#F - WF28Q\ B#F UQ:O6 B3R/)M 

A/ /A)3  !"#$ +9"@A"&0( '(2!( D(2QQV6 B!(A"& B#F A/ +X!"G3 ", D(2QQV6 B:!j)Z)#:6 

A"QX, t49( ./), WC( .1( -2#!( D(2QQV6 .2?, 0A- %& 2>8Q, vX>#3 +, D(2QQV6 

B:!j)Z)#:6 WC( .+, A)I kC)>3 mQ, 1( 86 4$A/ D(2QQV6 .2?,0A- %& 1( +Q5"9 

D(2QQV6 0j)Z)#:6 - "?#6 14 4$A/ 1( D(2QQV6 'o 1( +Q5"9 D(2QQV6 B!(A"& B#F ./), WC( 

- B!(A"& B#F (1.002-1)*100=.2) EQ9 +& +, -/ �El B!(A"& J"QG3 )3/0 (- B!(A"& 

B>!2!43 )1/0-( TZ"@ PQXG6 R/)8Q3 U!/E9 +, 50- {[(.999-1)=-.1], (-.1/.2)*100= 

-%50} 4$A/ 1( D(2QQV6 'o 1( +Q5"9 D(2QQV6 B!(A"& B#F TZ"@ - 150 4$A/ 1( +Q5"9 

D(2QQV6 B!(A"& J"QG3 ./), WC(. 

1( =!( -A P?C 2$"#* K;>q3 A/ 0A({[2Qn"6 2, .2?,0A- %& A/  !"#$ +9"@A"&0( '(2!( 

+, w2M 2!1 WC(: 
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1D(2QQV6 .  RB:!j)Z)#:686 4$A/ 

2D(2QQV6. B!(A"& RB#F 14 4$A/ 

2-1D(2QQV6. B!(A"& B#F TZ"@ R(B>!2!43) 7-4$A/ 

2-2D(2QQV6 . B!(A"& RJ"QG3 21 4$A/ 

.2?, D(2QQV6 A/ %3"* =!26A({[2Qn"6 =!(2,"#,+9"@A"&  !"#$ A/ %& 0A- D(2QQV6 R'(2!( 0(

 .WC( ./), A(/A)@2, WH`3 +9"QZ"C kC)>3 4MA 1( P7 'o +& WC( ./), B:!j)Z)#:6 

6. @52#?<.!$ 

 -1( "b9o +& WL#$ #3)ZoQh) (A(/ 02n( (A"& B!43!2!> B3 BO#3B4M", ({Z W?l \QWF28 

(!= WL#$ ",!>X B+, W!2!43 A":, +>F2[ .4M A/ (!= WL#$ +l)6 ./)M 

 -A/ 2`&( "#$!  V6QQ2 0A/ (A"& B!43!2!> B/)l), 9Q.43" - !" O#3 B3BR4M", ({Z W?l 

(EF(!m .2?, A- 0",!>X BCQP>X 43!2!> B(!= "#$!  /)H?, !4#," . 

 -B<9 WQZ"LF +, +#Q?, J"QG3 WZ"5 A/ /c)F - =7o 4QZ)6 WL#$ /"?#8Q\ ({Z R/1(/2\   

B3 .1)5 kX, 0(2, WL#$ =!( A/ /)M+#!E7 %!4L6 R/2:;<* /)H?, A)�#<, 'o WQZ"LF - "7

./2Q^, A(2S +l)6 /A)3 'A43 0j)Z)#:6 1( ./"O>C( 

- )b89(/!'" +Su* 4#3 A/ 31Q+# .2?, A- 03 BY(A"& -B4#9()6 +, CA2, B%3()* .2?, A- 0

%&A/ "#$!  +9"@A"&( 0491(/2},. 
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 Q)#<; 

- ) .B;* R04HQ3 B3"3(1379 .1(49( ])$( (<;*) 0A- .2?, - B!(A"& 02Q[ .(0/2,A"& - B

B9"[A1", 0"7 m7-�\ +XC)3 R'(2?6 

- "g23uy R);7"89"?l. )1379"7 ./(/ B8M)\ %Q;a6 (. R'(2?6 P;L3 WQ,26 ."^89(/ 
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