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 "#$ %&'  ()*+,-% ./0 12*3+-% 456,-7 12*38 ,1:;<= >?@A *B*6C$ D= E*=F% 

GHI*J-% GK>3L% M 1*NO% 4PHF7 #A #:,Q 12*3+-% ,R:;<= R ST R7A D= #UQV% 

,WC%:-*T UT M X-I WC%7 G<NYZ-% ,GQ[Y-% G<NYK7 \*N]% *^QA 4\*N]*_ U@ ,*`_><a UTb M 

#:,-% ,5/@  c#$ da*@ e*6' \*Nf M #*,= ,>gh i6<8 \*N]% GN6Q7b%S-% 4M7 j*B ,DQ7b%k 

D= l;YQ ,l;YQ j*<-%7 mn= G_*,T o*3p-% i+-% *`H*+q r:/sL% PHF m*;Y-% 4*6aF7 

,tN6Q7b%k ASY6u vB :wa xy*z+= t{|3= k:H7 GNa*aA G;N}B vB ~:+J= m*;+aR% 

,i<NYZ-% R7 \R*Y= GNu*C m%�$ ,\*a*<L% ÄU+'%7 Äb*Å Ç*É6-*T Ñk>3-% vB )*Jf 

DQ>gÖ% 4W= ,X-I D}_ P?= Ü&' o*Q%SY-% ,Gg:J}L% D,}Q #A áàQ mâ #:,Q *YQ>C 

%SH D= \:gF% ,\k7k:-% PNpw+@ ,PÅ*f #$ j D,Q \b7ä-*T *ãNå %k:p;= 4Ü&' i' 

G-*u>-% i+-% ç<Y8 vB 12*3+-% M )*+@ o>T7b k7>/NJ@% Wy%>-% 4 

S;- da*@ áé'è= GT*+,- Ü&' G=S;L% GNwZu *`6,-7 \b>,+= 4i3_ >g%7A S;B 

o*N6N<YJ-% êD= #>;-% DQ[<-%ë, S<T o%:6u G/N/C D= [a í*+@ 17F% Ä:u:L% 2./ 
3456/, Ñ&-% 17*68 ìk*Y= Ä2*z+-% îah >@&-% Ç[-*T ,ïJ3+-%7  (dN;/8 vB tf \>ñ 

 óGK:Zò D= j*B ô*Nu i,Q>=A j D@A ,5_>BA 5}uA :o>T7b k7>/NJ@% 4d6/BA Ü&' 

GCb:-% GT:+,L% G-Ö*T G<T*Z-% DB k:H7 õG-:ZT )*<-A GNa7|,-%ú .</- GY<- õG/^<= 

tÉJ-%ú ,\b>,+L% SC7  cd` "H7  "ù$ −ÑA GCb:-% − \:Bk G@b*z}/- M GJ_*6L% 4i,-7 



10   784'9+/ ,:;5 

#:@A >?@A GCk  −#F7 üNN}+-% mâ x`= †36- .YJ-% Ñ&-% P<H °=%>T ):u*]% R 

X/+¢ \ïpY-% GNB%:-%− S;- i6+Bk GCb:-% xQS;+- °=*a>T E7|,-% :'7 Ñ&-% †_*6+Nu 

M G-:ZY-% 4dNzg D= i6aA j D@A SQbA M mSY-% 1*ub$ G@b*z= 4i6,-7  (dN ";/8 x<£Z-% 

*=*¢ çNf i68:`+u% ,\>,3-% d};_ G§*J}T G}"NC \Sf%7 •7[}/- M X/8 ,G/f>L% #$7 

da*@ GNY/u *B:a *= 4#*@ k7>/NJ@% %I*+uA Ä:/</- ,GNu*NJ-% i+;Q>ZT7 GÅ*O%  (o><å 

5aàT ¶*+q ß$  ®#7*<8 W= j*B M 1*© m*NfF% GQb:Z+-% 4 (dY+@ 5- G-*ub xQS;8 ß$ :N/Tk 4k 4

,#:+/N=*' Ñ&-%  (™ "H>Q 5aA i6Q7b%S-% >?@F% %üN¢ M ,*6/NH ïñ 5aA îu´-7 †N- vB SNC 

\*N]% ,#Ö% çNf Ü*_:8 PHF% m% ">H G/¨ GN≠b*@ *'k*C ß$ o*T*ñ :Æa:,-% Ä*B 2000 4M 

S;B ,o*N6N<YJ-% #*@ #:+/N=*' éN=� k7>/NJ@F M G<=*H #*ÆNzN= D,-7 xJ;T >gh 

D= ,*`=*JCA j7 Ø><Q *§SfA >gÖ% M *`6Nf 4~S-7 i;/8 ,i+-*ub Ä*C k7>/NJ@% 

GYK*s}T #:+/N=*' ,%b:_ *a7*<87 vB �*Éa$ çwY-% Ñ&-% ∞Yu %&' ,)*+,-% Ñ&-%7 Ä "S(C 

5/,zT üH:L% M Pp3-% †=*O% 4SC7 P¨ çwY-% †3a #%:6<-% Ñ&-% 5/}q %&' 

,)*+,-% SC7 [(a M G/© <=*'+/ ê>?-4@A Ä*B 1981, �*_7 \üy*ÉT .=:@:Na − Saé3N/@ 

GN<}É/- GN,Q>=F% >Q:Z+- Ä:/<-% 4 

o[(a G<YZ-% GN,Q>=F% ß7F% D= )*+@ ,:;5 784'9+/ Ä*B 1984, *±A>C7 b:_ 

,*'b:`≤ GuUwT ,\SQ%ü+= oAST7 ≥7A *¥ µUwT d"=ü+ (= P@ D= 5+N;+-% 4#*@7 vB 

P@ .-*K D= GY/K kb:3J@A DQ&-% x`+u "bk M o%:6J-% i+-% d/8 [a )*+,-% #A .+,Q 

R*;= DB )*+@ ,k7>/NJ@% %:a*@7 5a7 "S<Q Uy%k %Sf%7 D= oR*;L% i+-% #:<+}+JQ %ï?@ 

*`+T*+,T 4j [6Q )*+,-% M ,*Na*ZQ>T vB7 ÑA ,1*f G}/,-*_ GT:+,L% *'b:`∂ PCA ï?,T 

Gab*;= #:Qü3/+-*T 4%&- d6@ %b7∑= *=S6B E*Bk }QïHi b:/Q*8 D= iY-% í ô Ä*B 

1985, #:@F *= ∏S;= °=*aπ-  BCDEDF G7H-/I=JA, :'7 S6+J= P,zT ïY@ vB P}B 

k7>/NJ@% 4*6;/KA vB x/3-% xu% 7=(")+/ L8F 01 M#9?- êNice Guys Finish First) 4

#*@  "nB #A ∞Za% áU/@ D= WC%:= ïñ ,G_:-à= .</}@ \>,- ÄS;-% 7A GubS= M G;Z6= 

GNB*6Å M ∫u%7A *Na*ZQ>T 7A D= >Qk >=S= D= #7>;-% lZu:-% 7A D= \k*NB xN<Z+- 

1*<J-% i,QS-% 7A Ä*=A \b:Å DB rS6g D= rk*6g )>]% GNL*<-% ß7F% 4 ªº Ω> (B 
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°=*a>T 7=(")+/ L8F 01 M#9?- M WNTb Ä*B 1986 iæf7 Ç*É6T ,ÑS;a vB xñ>-% D= 5aA 

j º><(Q M *,Q>=A  −R7 ÑbkA UN_ %I$ da*@ i+6,- GNa*ZQπ-% m*`/Y-% i' .YJ-% 4U@ 

i6YJ@A °=*aπ-% *^QA Ga*,= G+Cè= ø*6}@ Ä*B ¿/-õ™=*J8ú 7õÄSB SJ]%ú 

7õtYNZ-%ú − #*@7 *^QA GT*?}T ¡N/¬ *Y "f> (= 5T D= nYC I$ i6f%bA D= G<}J-% GãNJ-% 

i+-% i6+;] i3Å:T )% ">B ,GNa*aF% *=7 X-I R$ \k*`å GCk*Å vB r:38 #%:6<-% vB 

#:}^L% :#´_ í*+@ #*@ P}q #%:6B 2./ 3456/,  (oπ+B% %ø*6= GNa*a´- 4*=A i©*a>T 

#*,_ 5}u% 7=(")+/ L8F 01 M#9?-, %&,'7 dwYÅA îÅ7A SNJ-*T îNZ/-% 4D,-7 ÑA 

D= t=*u:-% 7A DQm%>KV% j S@à+Q R D= 1ég #:}^= ,)*+,-% R7 °=*aπ-% 

E:Qü3/+-% 4xñb7 ,X-I M WNT*uF% i+-% d/8 çT ,°=*aπ-%  (dN ";/8 ï?,-% D= o%:BS-% 

,m%&Æ/- Eb*z+u%7 #:NB*6p-% #:É+6L%7 1:f b:=A îZ/-% 4çNf Ä*C >QS= G/J/u 

oé√ m*Q�F% \Sy%>-% M *Na*ZQ>T á:BST m%&Æ/- i,- tTA 5- ~S= îZ- 5+@ƒ M #:NB 

5N3≤:= 4U@ i68&gA *^QA \SNu G-7èJ= D= G@ƒ o*Q:/f ~π@ m%&Æ/- M G}`= 

,G¥*z= D,-7 #*@ *`_S' D= X-I :' #A  "tY8 #A W_%S-% ô*uF% m%b7 Ä*NC *`+@ƒ WNYT 

.-%:C 58R:@:z-% j D,Q i6H ,Ç*TbF% PT [6- \7é]% \k*<J-%7 tT µ*6-% 4,*§é@ 

SC àZg% ØS≈% U@ lzgA 4 

x≠ i6+Bk π@A G@ƒ >8:NY=:,/- M j*<-% xNæ6+- GYC%>=7 GY<- GNÉN8%|u$ >}+J8 

*=:Q é=*@ tT ∆<T ,DQ& "36L% #*@ ØS≈% *`6= :' x`ZTb x`^<YT M #7*<8 Ñk7 4x8 

xNJ;8 DQ& "36L% ß$ «é≠ o*B:}©  −m%>}]% m*Cbü-%7 m%äO%7 − da*@7 GY</-% \b*YB 

DB >Q:» GY</- G/^<= tÉJ-% i+-% b7SQ *≈:f %&' )*+,-% 4,îu´-7 #…_ ∫T%>-% 

E7*<+-% Ñ&-% #*@ ØS' G@[-% j ™/3Q M &N36+-%  − PT Pz_ vB :wa ï?= 4U@7 WC:8 

o>T7b ,k7>/NJ@% #…_ G;N;]% G_7><L% 1:f SB:= m*`+a% GY</-% M GB*J-% G<T%>-% S<T 

>`æ-% SC d/ "ÉB r*3gV*T Py*≈% Ñ&-% ∞] ∞Q>3-% >¨F% S{ ∞Q>3-% ,rb�F% PYC 

SB:L% kSwL% \ƒ*Y= 4#*@7 b:<z-%  NJ-% Ñ&-% xÉa DB Ü&' GQ*`6-% ,GãH*3L% S<T Ä:Q 

∞T*u x<3= *Q%:6-*T ,G6J]% *w{%7 %SH M GJ/À% GN/N/w+-% i+-% d/8 ,«S]% i+-%7 

,*`(+Q>HA #*@7 R ST #A b7*z+Q #7&36L% PYC x`B*6C$ P}<-*T GQ:u \>= ~>gA 4 
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 (dw}u Ä*B 1998 G<YZL G<=*H kb:3J@A b%SÅ…T G<YK GNa*≠ D= 2./ 3456/N 

SC7 d6}^8 G<YZ-% \SQSÀ% t/p_ DQSQSH %S}+B% vB tT*+,-% DQ&/-% E%b*≠A GQ*Æ/- 

1ég Ä%:BF% i+-% o ">= tT t+<YZ-% 4R7 GT%>ñ M #A #:,Q 17A DQ&' t/p3-% *{>B 

P}<- ,k7>/NJ@% \>=7 ,~>gA 5+N}uA õ#:YNZ-% 17A D= i`+6Qú 4i6,-7 d6@ R 1%�A 

><åA #àT )*+@ k7>/NJ@% R ST #A >_:+Q M ÑS/T 4o&gà_ Ä*=� \bk*YL% D= 1ég 

)*'&-% ß$ .+@ ,DQ:Æ6NT obÃ7 UQA b7Ã *=S6B %:/Y;8 i+NÅ:8 ,Ü[6T E:Bk7 

GT*+,- G=S;= x`+<YZ- GNa*ZQπ-% 4#*@7 Ñb7Ã *3B*^= *=S6B E*Bk k7>/NJ@% *Npså 

çQSw+- X/8 G=S;L% PHF G<YZ-% GN-*]% D= )*+,-% 4 

i6/<-7 R ù*ñA *=S6B 1:CA #$ )*+@ ,:;5 784'9+/, M t6≠R% DQ[B7 *=*B i+-% 

d/8 Ü[a \>}/- ,ß7F% SC .ÉaA é;f %SQSH é=*@ M 1*© GB*6Å çwY-% 4i3_ Ä*B 

1988, Ä*C k7>/NJ@% PN=�7 ,>gh 5}u% µéñ7k ,#:Q%k WN}É+T îz@ WH%>= Ç7[= 

o%b:z6}/- GN?wY-% i+-% *`}≈A )*+@ ,:;5 784'9+/, G;Q>ZT 7A ~>gàT 4o:+f*_ x`+}y*C 

vB >?@A D= 250  óé}B l+f X-I ,t]% M 1*© DQ7*6<-% GN-*+-% :õÄ:/<-% GNu*NJ-% 

#:a*;-%7ú 7õx/B k*p+CR%ú 7õx/B •U+HR% iH:-:T7>?aR%7ú 7õo*;NYZ+-% 

GNH:-:NY-%ú 7õGQ>æ6-% êUT *`N_ GQ>æ6-% GNy*;8bR%ëú 7õGQ>æa G+¢F% êÄ:/B ):u*]%ëú 

7õoR:ZT )*<-F% êGNa7|,-R%ëú 7õ~>gA GC>3+=4ú U@ Ä*C k7>/NJ@% #:Q%k7 çwYT 

e|z= >gh [a M G/© Ä:/<-% ê>?-4@A ê S/ÉL%242 ,1988 o*w3p-% ,1385−1390ë d» 

#%:6B õb:Z+-% M*{V% ,#7*<+/-ú Ñ&-%7 ¡O ÄS;+-% Ñ&-% Ppf M %&' P;]% M 

Ä%:BF% G<TbF% i+-% d/8 Ä*B 1984 4&6=7 X-I ,º><-% Õ;a% #%S;B D= D=ü-% *=7 

1%� :}a 1:;]% GN?wY-% i+-% SC7A %&' )*+,-% *±7&H %>}+J= vB ÄSC r*u7 4tYQ7 

∫ZsL% E*NY-% ù*+-% Ä*CbA o*u*Y+CR% GQ:6J-% )*+,- k7>/NJ@% M o*NTkF% ,GN}/<-% 

:'7 ™{:Q P,zT nH ï≠à+-% Ñ&-% SC W+}+Q 5T )*+@ >≠è= Sf%7 vB b:Z8 P;f D= 

1:;f G_><L% 4ŒfR •*38bR% k*]% M ∫O% E*NY-% S<T Ä*B 1984, œQb*8 [a )*+@ ,:;5 
784'9+/ 4D,}Q #A SÉa o%k%S+=% GQ>æa #7*<+-% M .+@ 1:f W6= )>]% ê «:'1988 ë

m*;8bR%7 iBU+HR% ê �>3Q%>81985 ë#7*<+-%7 tT o*a%:N]% ê D,8*ñ7k1997 ëœQb*+-%7 
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Ñ[Y-% ê dQ%b2000 ëGQ>æa7 )*<-F% GQb:Z+-% ê †N+N6Nñ2000 ëo*,Yå7 G;?-% 1k*Y+-%7 i+-% 

i6Y8 µAb 1*L% iBU+HR% ê #*¢:T2000 ëx/B7 k*p+CR% iyüÀ% ê ü-7*T2004 ë1*NO%7 

i}/<-% ê E:?a%1986 ëé^_ DB .+@ k7>/NJ@% 5J3a ê1997 72001ë4 

 

 
 

 

D,-7 S6B P=à+-% M –:_ çwY-% ,SQSÀ% #:,Q x'A •*YZa%  "ÑS- :' G/C GH*f 

°y*+6-% GNu*uF% M )*+,-% ïNÆ+/- 4U,_ #*@ ÇéL% ,xQS;-% d/Å%7 vB ~S= t6u 

º>_ )*+,-% vB GY/Z-% mé=ü-%7 vB7 Mb*<= D= o*Cé<-% \>T*<-% 4S;+B%7 ∞wT #A 

*6Y@:@ #:,Nu *a*,= P^_A %I$ *= ÜA>C 5}`_7 WN}À% 4*=A \k*C j*<-% .ÉN_ #A %:JY (q W= 

%&' )*+,-% R7 ∞/ZQ x`f%Ã R$ S<T 58m%>C 45aF #:,Nu G<+= ,x≈ SC7 &;6Q D= i;T 

*6= D= 1ég X-I 4#$ )*+@ \àza #7*<+-% ∞w+JQ \b%SÉT #A Pq P√ ,/I=O 7=-!P 4 
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"#$ %&' ()*+% ,%-.$ ,01.$ 2" 3') :567 89:;< => ?@+% A" ,A)BC6< 567) 
DE36< F1G> A" A3H< ,B1IBI" J K1GL> M>BN6O% @L6.+% P7 QRS ?@UV M' 89:;< => 
W<#XO% A" @L6.< J Y@H6O% ,BZ[\B$ => W<#] @UV 2 FG7BC< ?M^+B$ M') D_ => 
()*7 `aBb cC7 A" Y#d< eB7#U KC<f ()*+ `aBb @UV gS3< => ?hi[j% 

kl `" m#7 89:;< => eB<23O% n#o6+% A" DpBCq rBs2% 861[3.O% => F7B1p `t$ ML> 
8u%#> ,ABv B7) 3' 0LI w3G.O% `&O% xHL< eB<23GO n#o6+% A" F7#R6.q (y6;6O 
MZ[" w3Gz {)BCq xH| x7 rBs2% ?861[3.O%  

wB;' Kd<@} K~1.$ �<#d6O %&' (3;O% x7 Äp%3+% `&O% %Å^v B7 D:.6< J a3ÇÉ 
Ñ&' ,MvBÖ+% 8') Y%#R6z% (3I cC7 x7 ,ÜBCO\% 8') K:CGO% 86O% 5L.q áKGZC7 

cà.O% na@H6+%âä ãl åL.q Ñ&' K:CGO% c:>iO c;ç% ,3XéB$ => eB:.6H7 KOrB:67 
x7 ?%@E ,A)BC6O% BÇ;HO) åL.q BZ<" K1Oè6êB$ A" Y3d< #ê" c:>iO% ,i96zB$ ,@Uë% 
)" K1Oè6ê% A" 2 A)BC6< `" èÇ;7 äèv) J �íC7 Äp%3+% J ,Pp%3O% Aì[ c:>iO% î.1O 

�ï#O åOBX7 KñaBC67 => 3oI 2 KI)@7 F1[ äME\) rB_l K1à1q%ózl n#1E 
BÇ7%#R6z2 J M^7 Ñ&' ,Äp%3+%  òe3 ô>ôr öC$ ?%õú% J K<@íI ÜBCO\% �<#d6O ù7%@$ 

KO3~$ ûKGZC7 cà.O% üK1I)óHO2%  − 8') F:S" KO3~:$ ùI@~ÖO% {)óHO2% äABv) 
@[36< m#O Mv ù7BI@$  °iàz B1¢aBq M>BN6GO `&O% MXê &;7 K<%#:O% 56ê KíoGO% 

,K1OBé% Pz3$) D>iO% nrBN6z2% x7 %&' Mà.O% 8¢aB6O% #;> F7B1p ãB£B$ e%aB1ú% 



16   "#$%&'( )*+, 

KdGC6+% A)BC6OB$ )" Y#> A)BC6O% J KGd;O% K1OBé% äe?Bà[ eBvaBÖ+% x7 öC$ `@í;7 
ÜBCO\% x7 `)ã eB1NGú% K1LGCO% KNG6R+% Y3GCv rBX6p2% �G>) §N;O% �G>) 
(è6E2% Y3GCO%) K1zB1.O% eB1ñB<@O%) ä�ç îLp na%rì$ P1• eiU#+% KC$a\% *> 

,BÇG19Öq) BÇ6GCE) BC1• MLCq P7 BÇZC$ W[) n#>Bp K1u%3Ö> KO3~:$ e%ã eB1NXq 
KG.G.67 Kd<@~$ `a)#O% û`" A" ,¶B;< D>iO% K[Bv c:>iO% x<@Uë%Round Robin ) ä

86Ö'#O) ,nÅ:HO% ABv ù7BIõO% å$%@O% 3' 0.$" ù7%õO% 86O% �q ,BÇL<#dq 2" 3') 
ù7BI@$ ’n#ê%3O% n#ê%3$‘ äB7) ’n#ê%3O% n#ê%3$‘ 2l K1à1q%ózl ?#:O% ,A)BC6OB$ #C$) 

gOã YB1dO% M^L$ B7 MC[ D>iO% @Uë% J KGd;O% Kd$B.O% ä 

 òîLòp #C$ gOã @<)#6$ ,ùuB6;O% �ç  òîCLà6z% eiU#7 n#<#E KO3àGO K1IB^O% x7 
KO3~:O% äî1dGq Ñ&' n@+% AB;ç% A36z) BvaBÖ7 x7 K6z A%#G$ äABv �íC7 cd$B.6+% x7 

n%3' ,@q31:73HO% ,xHO) ABv �Ç;1$ BZ<" n&qBz" J �G> ?B1ê\% 8uBdqa2% ?B<y1NO%) 
Y3G>) ,eB:zBé% iZ[ x> Y3GCO% K.Lú% 86O% îG^ß J KO3®% k)\% äèv) ABv ,Bé% 

J KO3®% ,k)\% �q �<#dq ù7%@$ KG °XN7 %#E äîIBv) wB;' BZ<"  ©K>3L™ x7 e2)Bo+% 
@<3~6O ù7BI@$ ’n#ê%3O% n#ê%3$‘ F.NI äABv) yuBNO% J KO3®% ,k)\% ,3qBI" ea3$%a x7 
KC7BE ,36Ia3q 3') `&O% Mza" ù7BI@$ ’n#ê%3O% n#ê%3$‘ ä#p) ¶B[ %&' ù7BIõO% K1IBç ä 

 ,B;') ´#ê ?¨ P6| K<B9GO ä#dO {a)Bz  ≠gS At$ eè.O% 86O% îGCE ù7BI@$ 
’n#ê%3O% n#ê%3$‘ åà;< => %&' 3o;O% J e23~:O% #p MLCq BZ<" J ÆB> A3Hq F1[ 

P1• eB1à1q%óz2% K;H| äAl ABv @7\% ,%&H' )#:1z A)BC6O% 8;:+% => ,rB:6O% B;H| ä
8;HO) era" A" Ø@>" ∞)*O% Kd1p#O% 86O% ±B6o;z BÇ1Ol @<3~6O A)BC6O% J M^7 Ñ&' 

Ø)@íO% ä#p) {rBp %&' kl aBí;7 `a3~q 3' :M7t6O% J K1N1v K1IBH7l a3ÇÉ A)BC6O% c$ 
≤BRS\% c1IBI\% i$) K~Gz K<yv@7 ä#p) ≥@} aBí;+% `a3~6O% Kçiç KG¥z" ny1| :

,,)\% Ä1v xHL< K1à1q%ózj K1I)BCq KGL6µ A" MXs => ∂}37 Y#dO% k)\% J K¥1$ 
Å∑ KI)BC67 => ?DG∑\% ,{B^O%) B7 (3I K1à1q%ózj% 86O% xHL< A" @'ryq J K¥1$ 

K>3;67 KI3H7 x7 r%@[" x<@UV A3GLC6.< K>3L™ K>3;67 x7 eB1à1q%ózj% Kq)BN6+% J 
KEar ?B'#1dCq B7" ,%-.O% ∏OB^O% 3Ç[ :îs K<" Ø)@É xHL< M^+ Ñ&' K1à1q%ózj% A" 
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Y)Bdq ≥B16E% eB1à1q%óz2% Mp\% ,BI)BCq #C$ BÇ.1ztq MHÖ$ YBq c$ K>3L™ x7 
?hB;O%  

e*òI ùuB6I KO3~:O% J -./01 23 4$5(67'( û8$,9:; <#( =>/?.,:@ 
AB:':CD9ü ûr)@G1.v% 1980 û" ü)1980 ûÜüü, 8') n@[367 B;' BZ<" MHÖ$ ,åd;7 

J MXNO% {B^O% x7 B;$B6v %&' äB7" ùuB6;O% K<@í;O% ,3ê K1IBH7l ≥Bà;O% ,K1O)\% KIB6+%) 
a%@d6z2%) #d[ e*I J K<a)r %E(F%&G H?%' -G$/C'( I>DFJK(  û"$>DLJM 8$>&/':N 

O7D$G :/.D9P ûr)@G1.v% 1981ü, #p) e@[) Ñ&' ùuB6;O% hBz\% `&O% 8;ò$ F1G> 
MXNO% ∏OB^O% ä 

#C$) ÅHN6O% ntÖ;$ A)BC6O% J πB1.O% ,8>è6E2% îvar" A" Ñ&∫ ùuB6;O% 
BÇ;17BZ7 BªB}B:qa%) a3~6OB$ 8E3O31:O% ä%&O  òe# ôE ô) A" 2 ≤B;7 x7 A)BC6O% P7 ÆB> 
8E3O31$ −3') YB1O) A36G17B'− ME\ @<3~q c7BZ+% K1E3O31:O% Ñ&∫ aBH[\% 

K1à1q%ózj% ä#p) ù6I" %&' A)BC6O% B^o$  ô
º*òI J K<a)r Q:?%'( ûO7D$GP û r)@G1.v%

 A36G17B')1981ü `&O%) @Çí< BZ<" Fqa3X$ Kod;+% J MXNO% §7Bú% ä#p) MXê ∏o:O% 
=> nyuBE D73v31I #IiN1Gv K1CLàGO K1H<@7\% @<3~6O Y3GCO% ä 

 #dO 8;6CàS Ñ&' K$Bà6z2% K1ñ@ò+% => �<#dq Ñ&' aBH[\% MHÖ$ BÇGC_ KGÇz 
�ÇNO% ÜBC16z2%) §1O 0d[ m#O ?èG ò> ?B1ê\% ?èG>) (è6E2% x7 `)ã eBÇE36O% 

,K1qB1ñB<@O% M$ a3ÇL® Pz%) �6Ç7 �ÇN$ Ø)@íO% 86O% x7 BΩtS A" 8 °L;q A)BC6O% c$ 
r%@[\% eèí;+%) �7\%) ä#p) {rBp %&' Ña)#$ n#'BÖ+ ùuB6I gGq aBH[\% J Ä1} 
(3;67 x7 Äp%3+% K1qB1é% cL^q) K1N1v Y%#R6z% Ñ&' ùuB6;O% #1O36O c7BZ7 )" eBpi> 

K1d~;7 w3G.GO ≤Bú% KzB1.GO) K7BCO% ä 

xHO) 2 #$ x7 #1vt6O% => K~dI n#ê%) ærB$ `ã ,?#$ 2" 8') A" Ñ&' Kd<@~O% 
ÄG6£ x> Kd<@} �G> ?B1ê\% 8>è6E2% ä�GC[ ?B1ê\% 8>è6E2% #;6.< => ø%ó[2% 

At$ 8ê%3;O% K7B∫% x7 w3G.O% `*:O% KCñBU Kça%3GO K1;1®% û`l ,B^+% M1:z => ä)" ä

 A3.G<)1975ü äè$a A3H< gOã Bo1o] äxHO) Kd<@~O% K1OBé% 8' Kd<@} K1à1q%ózl @^v" 
BÇ;7 K1;1E äèv BΩ" Y#R6.q %aBí;7 B<a3~q A\ hB;O% J nrBCO% A3I3H< J Äp%37 @L6.< 
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BÇ1[ Y%#R6z% eB1à1q%ózj% KG>BNO% ,0d[ B7" eB1à1q%óz2% Å∑ KG>BNO% �61[  °¿R6O% 
BÇ;> äA3Hq K1GL> aB16U2% n¡B:7 J öC$ AB1ê\% :3ZC[ h@9I3HO% `&O% 2 yà; ò< 

`" ?¨ J M>BN6O% P7 Fui7¶ Ø3z xO @L6.< i<3} J F:X;7 3ZCv J h@9I3HO% ä 

{¬< A" Ü@>" x> {B;67% `@HS) n#>B.LGO 86O% BÇ61dGq J 56S Mê%@7 r%#>l 
%&' ;()*+% x7 A#O ABçBI3E a#;1$ e@$)a) #<3$ A3E) �ï@$ A3E) cOõ7BÖq 

,3E) c'3v 3O) îz@<% A3E) A3_Å[ ƒB$) ≈6;<@[ raBIÅ$) Aè[)@∑ 8à;1v) 
3<B' hi∑)r) ÅqrB6.[3' `r3E) A3.vBE ó1$) c6Ö;<yqBv YB1O)) ≈61v xqaB7) 

@G.1v yL1E) ≈qaB7 #OBI)r) YBvaB7 raBÖ6<a) #IiqB7 A3E) @<B7 e@$)a) xv)3H;7 
`a2) @'37 xH;1O) h¶37 B<a37) g.6O)% A3E) î1EB$ Ä1E) xI3IB$ ∆3G;1$) 
cG7)a 8L<%) @9I#OBz eaBÇ;<a) x61G1z A3E) #1N<r ÅGH;1z A3E) e äyO3Hz 
±Åz) a3G<Bq e@$)a) ¶ÅN<%@q #1N<r) A23z A3.G<) QU") @v&OB$ MH<B7 c'3v ä

r)") A" @HS% Mv ≤BRS\% x<&O% îGCE �ªBvaBÖ7 KO3~:O% K1I)óHO2% ,K;H| 
�'«èz") BC1• na3v&7 J WoG+% û" äü 

èv 2 #$ » A" @HS" AB;67B$ eB.z-+% 86O% îGCE %&' MLCO% B;H| :#ÇC7 
eBz%ar KzB1.O% K7BCO% J KC7BE AB91Ö17 yv@7) eBz%a#O% K7#d6+% J Y3GCO% 
K1v3G.O% K.z-7) �GCO% K1;}3O% KC$B6O% Ko;+ �pa h ä`l äh ä– 8023556 ä 

 

 



 

!~ 
íÚ‚Ï¹]< <

~

 



20   "#$% &'(% :*+,-.% 

  

 



*/01+ 2#3456%       21 

 

 

 

 

áæ^ÃjÖ]<í×Ó�Ú 

 

 

 

 

"# $% &'()*+ $,*+ -./0 123)4 ,6'"7,*+ 8  9:";  <=7> ,?@A"AB"4 :"; (C,D> EF 
GHI/*+ ?G>KL(M+ + NOHC,P +Q% R+S/*+ T"U*+ VWD* ,GI>2X OY/*' Z@[' 6'\ ]^ _
"UIL &(7A 6`4 T"U*+ +2/@* ,Gabc# deF' 62I@.> f'g hYi' hL jk ()UI* d3/DAB 

d3l"m#' _n#' ,]*o pqA &(7A "r>g 6g 6'"7,*+ stu ,c7v 6g' "U01"rw G@UY# 
Z@I; _,pa*' x@L 6'"7,I* 6g 2.U> 8 xi+2M+ $,*+ 62a> ha* \(v "3@v nv+\ 2qA 

?G@A"AB+  

6F y+2zI* {Q*+ Z#tC> hL tw+' "U# |; +Q% R+S/*+ }~`0 {(%2[ |; GC>(X 
"A}aD0 "Uv�0' 8 "U0"ic; G@;Ä,[f+ G@P"@/*+' G>\"m,if+' n# p>(ÅÇ+ _ÄL 6g 

É"4"[Ñ* $,*+ "3#tC> 6'(ÅÇ+ Ö(4g (~B+ |; Üt# d%\+t7,P+ 6'"7,I* "U7# _ 

"#g y+2á+ (àLB+ V(3^ tCv Z#ti T"#20 K42% hYi (àLg p# GbÄ~c~ â"; , äãNI NÅ 
ZUa*' 6"L "4+2[ Äb"å,# _ç@w O%o K42% EF ZAg hYi \2[' ,É"#2al+ ãA"L G*"w 
G7@YH*+ G7é"Å V(H@/* \+(vB+ ?@A"AB+ p>Q*+ +2/v"U0 |; è74 êPB+ G@P"C*+ GIb"C*+ 

6`4 V"@l+ ëG>\+(DA+ V}Cv' G,@C#' Gåw2,#' V}mi'í ì K42%1651î1962 ï ,100ñ _p.v 

 



22   "#$% &'(% :*+,-.% 

G3[' ,ó()A f pa.> 6'"7,I* 6g 2.U> 6'\ GHIP ,G>KL(# ò",*"4' 6ôv G#2al+ 
G>1'ö _QU# ]*o ,?l+ Rtá+' R2w 1")UM+ dbcM+ G#2aqI* +}àL "# K <L(0 R2w "# 

+oF 6"L j(M+ ,n@H,/> 'g f ,n@H,/> 6g ni2,> 123õ 6'"7,*+ 8 R"ú ?7# 6F : pa0 
ù"U% GHIP Oi+(0 xi2M+ _ 

h;"D,0 d#B+ â2@*+ Ä@v "3U@4 6't4 GHIP G>KL(# _,+Q* 6ôv É"YIH,# 123õ 
6'"7,*+ GHY0(# t>t7*"4 p# ">"rC*+ G>KL(M+ GP"@/I* G@*'t*+ _GIr7#' p#B+ $% 
GIaåM+ (àLB+ G@ûg :ç@w +}àL "# †7/0 d#B+ j+1' "3U#g °; hb"P' \t¢ p#g d#B+ 
Ü(ÅB+ _(3)0' óQ% GIaåM+ 8 £X"UM+ $,*+ di"D,> "3@v t@7m0 É";+�*+ G@IqM+ 
É"i"YP' -<I/,*+ _"#g ÉcaåM+ Ü(ÅB+ É+o Gic7*+ (3),v 8 É"ic7*+ G@*'t*+ |; 

ha^ êv"U0 hÅ+\ ,É"D*"q,*+ É"é'"DM+' |; Gv(7,*+ ,G@L(.á+ É";+�*+' 
G@7.,zM+ ÄL 2% R"l+ 8 ï°iI1H_ 

tC* h7[ §"@,[+ \"•f+ $,@v2/*+ 6",/A"¶vB â"; 1979 É">f2*+ Vtq,M+ â"#g 
GIr7# 1"@,Å+ G@[o2.A _+oôv "# É(.,P+ É">f2*+ Vtq,M+ "3X"åU4 {1"z,*+ ,\",7M+ 

nzå,@P \"•f+ $,@v2/*+ |; O>(ß R"a^g Ü(Åg p# ù2I/*+ }® 6'"7,M+ Ä@v t74 _
p# G@w"A ,Ü(Åg 6F {g h@IC0 {(%2[ 8 6'"7,*+ p# OA"[ É">f2*+ Vtq,M+ 62a@P 

GvÖ"ú RÄ,wf s'tw ha^ p# R"a^g ,â"C,Af+ {Q*+' £I©@P ò",*"4 \1 h7v ,h4"C# 
"™ t*2> "H.A "@b+t; f\"Y,# pa.> 6g ´(¨ p; ≠"HA V(H@/*+ _†U70 d)7# Éf+tá+ 

G@IqM+ R2w GP"@/*+ G@[1"Æ+ Écaå.4 p# +Q% Ø2U*+ "#"∞ _2%' (#g ,$7@YX 6B 
É+1"@Æ+ GY7± _ 

8 V"@l+ ,G@#2@*+ "U@I; 6g R`/A "U/DAg dL V(# 2;tUP "Uv1"7# EF ,j"å7*+ 6F : 
+2#2C> d% "U02;t4 |; ≠cX≤+ 8 h4"CM+ _â2C> twg j+1tM+ ?>Q@DU,*+ 8 ÜtwF 

                                                 
ì1ñ  ØcXc* |; É"w"r>F Vt@D# óQ≥ É"C@YH,*+ |; GP"@/*+ ,G@*'t*+ ()A+ 1\"mM+ G@*",*+: */74+ 

8+$% ìêv}[ 1978ñ, 93:; </=56% >'?# @A=6% ìÉ12424+1 1960ñ, BC3DE F3G63H56% ì1t>"UP 

1971ñ, F3I#3G+ *CJ456% ìKA"D>+ 1971ñ, KL%M6% F3NO6%# PQ,45+ F3R=D(% ì(vf 1977ñ, 
'>%S6% T4U5V.% W XYZ ìp>t/#2* 1973ñ_  



*/01+ 2#3456%       23 

ÉÄ)UM+ t>t7*"4 p# R"rvB+ p# h[g 6g †CI,> f"rvg h4"CM"4 _$Dqm*+' {Q*+ †CI,> 
"Y>¥0 ">°Å "#"% $H7> G@H¶0 G@Dq± Vt@[ ,1tm.I* |; h#g R2ml+ |; É"Y>¥0 

G@IYC,/# Ü(Åg _GLµ*+' G>1"z,*+ GI#"7*+ 8 R"ú f h.70 Z@v Ü2P GL∂ Vtw+' 
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p>2r; p# j"r;g êIzM+ _ti' É\"i óQ% GHåAB+ Gq4(M+ ?v(HI* EF £IÅ G#2)U# 
G7P2# p# ,t;+2C*+ 'g ,&+(;B+ 8 êIú π2@å*+ _p#' ?4 d%g óQ% t;+2C*+ $% 
Vt;"i R\"Y,*+ − $%' V1"Y; p;  ª&( º; $Y7^ p.r,> Vt;"/# h@#K*+ p# h[g R2ml+ 
|; GI#"7# hàM"4 cYC,/# _p.r,>' "r>g V1"z,*+ ,É+2±B"4 ZUa*' t,.> h.å@* ";+2Ag 

V\t7,# p# ù2I/*+ {KzM+ ?v(HI* †,w ZAg ëê@* p# h@Yi G¶*"YM+ R2C*+ 6`4 R\"Y,*+ 2% 
GC>(X V"@w 8 êIú π2@å*+_í ì Ö2@~"#1969 ï ,100 2Ω"# ()A+' ,1975 "r>gñ _ 

}® 6g pHU^+' : pa0 Äb+\ |; +Q% R"l+ _tCv æwf 62Yi+(M+ 62*'B+ 6g 
j"r;g n.,ú pHU^+' d% G;2.ú p# $.>t; ,}.r*+ p>Q*+ f t.,7º> ,d3@I; 

62./,>' ø*"4ëx>K*+ Ø+tÆ+' GA"@Æ+'í ì ç@.P1906 ï ,190ñ _ã<Iaå0 óQ% GP1ÄM+ 8 
É"U@AÄ~ 6(C*+ p>µ7*+ |;' 2qA t@[ _†,w É+}@¶,*+ V}Ya*+ 8 êIú π2@å*+ RcÅ 
p>tC7*+ ,?@é"M+ $,*+' ãA"L h@∞ 8 O*"¶*+ 2qA t>KM+ p# ,G>KL(#c*+ ,§",DAf+' 
t>KM+' p# n>Ö2,*+ R\"7*+ ,GHI/I* ti Éj"[ 6't4 h@IC,*+ p# 6`^ &(; R\"Y,*+ 

ì {\'1' {\2Y@4 ,?,åA1'+1977ñ _ÄL' ,-r,@P ZAôv ê@* p# {1'¿*+ ¡+Wvf+ 6`4 
j"r;g êIú π2@å*+ d% (àLg G%+KA 'g "#(L 'g ≠2D0 d3w'1 G>}%Äá+ d3@C4"P 8 
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É+2U/*+ ,G@é"M+ h[B }/D0 G@D@L 123õ 6'"7,*+ $UYM+ |; ,R\"Y,*+ Z01ti' |; 
1+(C,Pf+ _pa.> }/D0 123õ 6'"7,*+ |; ZAg Gz@,A ª  \2[2* j"r;g 8 êIú π2@å*+ 
627/> xIÅ d3l"m# G±"Æ+_ 

6F =e +Q% y",a*+ 2% V1"Y; p;  ¬√C0 G@D@a* & <�0 \+(vB+ p>Q*+ 627/> j+1' 
,d3l"m# d~ h@I• É+}~`0 +Q% & <�,*+ |; â")U*+ Z,#(4 _V1"Y74' ,Ü(Åg 6ôv =3U*+ 

2% â"@C*+ è7Y4 É"é+Wvf+ R2w è74 nv+'t*+ G>\(D*+ d~ ∏"YU,P+ =b",U*+ ù2I/* 
â")U*+ Z,#(4 ì =U@I@^1987ñ _"#' G*"w êIú π2@å*+ $a>(#B+ fF  ªR"à# ,t@[ pa*' 

y2IPg Rft,Pf+ $CHUM+ Z/DA pa.> 6g £YHU> |; t%"å# Ü(Åg _ 

&tΩ +Q% Ø'µM+ EF (>2H0 G>()A 6'"70 pa.> "3#+t©,P+ &"å,Lf "# 2% 
{1'ö h7á 6'"7,*+ `åU> _d3D4' ∏'µ*+ $,*+ -./0 6'"7,I* ,V`åU*"4 pa.> o"ƒ+ 
}4+t,*+ G#Öc*+ K>K7,* V`åA 6'"7,*+ 8  9xi2# \ <t º≈ _ 

6F G>()A 6'"7,*+ $,*+ "3#tCA 8 +Q% y",a*+ G@UY# |; ∆C0 \+(vB+ p>Q*+ 
627/> j+1' d3l"m# G±"Æ+ 6'\ d;\ p# G>g GHIP G>KL(# d%°ß |; 6'"7,*+ n# 
d3r74 è7Y*+ _OY/*+' j+1' ¡+Wv+ GqImM+ G@m©å*+ 2% "eg -./0 √qD,4 G*"l+ 
GY7m*+ $,*+ f t.,7> "3@v 6'"7,*+ haå4 â"0 |; j"U,;f+ ,p>(ÅÇ"4 f' |; G@%"v1 

G;2.zM+ haL _|;' hL ,R"w f t4 p# t@L`,*+ |; 6g +Q% ¡+Wvf+ 2% 8 ni+2*+ hig 
+t@@C0 "™ 'tY> _+oôv ãA"L ãÅB+ G.,3# G@%"v(4 ,"3@Åg 6ôv GqImM+ G@m©å*+ ãÅ∫* 
pa.> 6g ()Uº> "3@*F |; "eg p.r,0 ìp# ?4 j"@^g Ü(Åg ñ]*o âÄ,%f+ G@%"v(4 "3@Åg _
fF 6g +Q% (#B+ f $¶I> V1'¿*"4 hL ÉfÄ,w+ Ø+�*+ ?4"# ãÅB+ πB+' _|;' 

êDA ,1+(«¶*+ 6ôv G#B+ pa.> 6g ,&�,0 haå4 ,$bK[ p# £IHU# -*"m# "¢"C>t± 
p# ,d#B+ pa*' +Q% £IHUM+ f $U7> 6g ,R't*+ †,w 6F' ãA"L ,V\'\' n@H,/0 Äb+\ 

6'"7,*+ p# h[g "3l"m# G*\"Y,M+ _+Q* 6ôv ¡+Wv+ GqImM+ G@0+Q*+ 2% 8 ni+2*+ 
 ª¡+Wv+ 6`4 âÄ,%f+ p>(ÅÇ"4 f hu GIaåM+ GCI7,M+ ãi2*"4 {Q*+ 6'"7,0 ,Z@v ãi2*+' 
{Q*+ f h7D0 Z@v ]*o _ 
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p#' GIà#B+ Vt@á+ |; GIaå# 6'"7,*+ G>(%2á+ $% G*"l+ $,*+ â2C0 "3@v 6",#g 
6",@;"U± G#"iô4 K[+2w G>1"ß 8 £>(X É+1\"±  <hL Ä3U# Ü(Å∫* _hrDYv tb+2D*+ 
G*\"Y,M+ V1"z,I* ,V(l+ 6"L pa.> ca* p>tIY*+ 6g "A2a> hrvg f"w 2* : pa0 óQ% 
K[+2l+ V\2[2# _pa*' +oF "# â"i {g p# p>tIY*+ G*+Öô4 óK[+2w p# &(X ,tw+' ZAôv 
tz@P Z/DA â"#g  9\2U4  9G>1"ß £ «qIº0 1¿*+ ó\"m,i"4 _8 GC@Cw ,(#B+ Ä3# h7D> twg 
p>Q% ,p>tIY*+ 6ôv tIY*+ (ÅÇ+ 62a@P hrvg f"w tU; Zõ"D,w+ óK[+2q4 G>1"z,*+ _
,]*Q* 6ôv GIaåM+ $% 6g hL tI4 ]I,.> +Kv"w »"D,wc* K[+2q4 ,G>1"ß "™ \2C> EF 
Gz@,A g2Pg "™ ãA"L R'S,P Z@*F R+2wB+ 2* 6g 6+tNINY*+ ti "A'"70 Ä@v Ä3U@4 _ 

st• óQ% GIaåM+ G@P"PB+ "#tU; {\S> $7P hL tw+' j+1' Z,qIm# G@0+Q*+ 
EF Gz@,A G/b"4 n@.zI* _h[B' Ö+(wF âtC0 8 "U.3v x@HI* nP+2*+ p# xi+2M+ 

V\tqM+ $,*+ ]I,∞ óQ% ,G@±"Æ+ f t4 p# h@à∞ "# 2% ùWå# ?4 ]I0 xi+2M+ 6'\ 
R"¶åAf+ h@±"D,*"4 $,*+ √ƒ hL tw+' "3U# _p/l' ,æl+ 6ôv "# h~Ä> +Q% xi2M+ 

(v2,# ,"U>t* fg 2%' :GY7* */74+ [V=6% P\]16%_#I1H 

$Dv GY7* GIr7# ,?z/*+ ù"U% ,6"Y;f Üt* hL Ä3U# ,6+1"@Å "û' t>tq,*"4 
ì ̂2 _#34È a'g ìb,̂c̀a _|;' hL tw+' 6g â2C> 1"@,Åf"4 6'\ Gv(7# "# {Q*+ âtCº@P Z@I; 

O;c*+ (ÅÇ+ _&�4' ()U*+  <Ä; â2C@P Z4 ,(ÅÇ+ 6ôv 1t¶*+ {\S@P EF É+tb"; |;g 
p# 6'"7,*+ _GIr7M+' $% ZAg 2* 1t® ,6"U~f+ Äeôv 6"#tC@P  …j+\g g2Pg "™ 2* "A"L ti 

"A'"70 _6F óQ% GY7I*+ GH@/Y*+ âtC,P "U* "P"Pg h@Iq,I* ât©,/M+ 8 +Q% y",a*+ Z,#(4  _
GC>(H*"v $,*+ h.70 "  óQ% GY7I*+ GU@Y# 8 haå*+ di1 ì1ñ _oF 1",¨ twg ?NY;c*+ ," <D± 

"#F 6'"7,*+ 'g 1t¶*+ _"#g O;c*+ (ÅÇ+ â2C@v "@b"CI0 1"@,Å"4 ,\2.; "#F 6'"7,*+ "#F' 
1t¶*+ _6+Q%' ,6+1"@Æ+ ,6"7.,ú 6"z,U> Vtw+' p# =b",U*+ n41B+ GUa.M+ GU@YM+' 8 

Gv2DmM+ ó"A\g _"#g +oF 6'"70 ,6"Y;c*+ "ûcav â2C@P h.74 ,t@[ hmq@P' "ûcL 
|; ìRñ, fg $%' V`v"aM+ |; 6'"7,*+ R\"Y,M+ _8' R"àM+ {\"M+ ?YM+ 8 haå*+ di1 

                                                 
ì1ñ  d0 Ø+WÅ+ GY7* GIr7# ?z/*+ â"; 1950 "Y>(C0 |; t> h>}# \2Iv ?DI@#' ,µ>1\ â"i' {g_ 

2@I4\_ (L20 "%(>2H,4 haå4 $.P1 t74 ]*o_  
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ì1ñ, 62a0 V`v"aM+ V1"Y; p; sc~ ∏"CA _pa.>' 6g 62a> +Q% di(*+ 2% É+tb"7*+ ì'g 
É";2vtM+ ñ1f't*"4 ,cà# $,*+' pa.> 6g hmu "3@I; hL O;f p# ?Y;c*+ j"C* 

óQ% Gz@,U*+ _"#g +oF 6'"70 twg ?Y;c*+ 1t®' O;c*+ ,(ÅÇ+ hmq@/v O;c*+ 
1\"¶*+ |; &%Jcd b,e6%, ÄU@4 hmu O;c*+ 6'"7,M+ |; F3fgC,+ h iGe.% jK=0.% kf 

l3=m h iGe.% sucker's payoff) _"#g 8 ,R"àM+ 6ôv ?0"% ?,z@,U*+ "û 5 '0 |; ò+2,*+ _
"#g +oF 1t® ,6"U~f+ "ûcav hmq@P |; GHCA ,Vtw+' $%' *ng-f b,e6% "Q3:5.% o 

 

 
 

 pZb h016%j1:a [V=6% */74+ 

 

"# {Q*+ ZI7D,P 8 hà# óQ% ?GY7I*+ 1 <2m0 ]Ag O;f  <x± , ]AF' tC,70 6g 
O;f \2.7*+ 6'"7,@P _+Q% $U7> ]Ag hmq,P |; Vtw+' p# ?,z@,U*+ ?,U<@YM+ 8 
\2.7*+ R'B+ p# haå*+ di1 ì1 _ñãAg ]I,∞ ,1"@Æ+ ]A"a#ôYv 6'"7,*+ "r>g R2mqI* 
|; ∏"CU*+ scà*+ Gmm©M+ V`v"a.L |; 6'"7,*+ R\"Y,M+ _'g ]Ua.> 6g ,1t¶0 hmq,v 
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|; 5 ∏"CA F%,L3f &%Jcq% _+Q* p.v {KzM+ 6g ,1t¶0 6F ãUL tC,70 6`4 O;c*+ 
(ÅÇ+ 6'"7,@P _pa*' 6Ç+ ¡WDU* ]A`4 tC,70 6`4 O;c*+ (ÅÇ+ 1t¶@P _6Ç+ ãAg 

8 \2.7*+ À"à*+ p# haå*+ di1 ì1ñ, ]>t*' 1"@,Å+ ?4 ,6'"7,*+ {Q*+ ]I7Ã cD¶# 
ìsucker ñ]qU.>' 0 ,GHCA 'g 1t¶*+ {Q*+ {\S@P EF G42C; G*\"Y,# f ]@H70 Ü2P 

GHCA Vtw+' _+Q* p.v {KzM+ 6g ,1t¶0 6F ãUL tC,70 6`4 O;c*+ (ÅÇ+ 1t¶@P _+Q%' 
$U7> 6g p# hrvB+ 6g 1t¶0 6F ãUL tC,70 6`4 O;c*+ (ÅÇ+ ,6'"7,@P ÄL ZAF p# 

hrvB+ 6g 1t¶0 6F ÉtC,;+ 6`4 (ÅÇ+ 1t¶@P _,+Q* è¶Yv ()U*+ Ä; ZI7D@P O;c*+ 
,(ÅÇ+ 62a@P p# {KzM+ ]* 6g 1t¶0 _ 

tl ,6Ç+ hL jk |; "# â+(> _pa*' £HUM+ Z/DA £YHU> |; O;c*+ (ÅÇ+ 
"r>g _,]*Q* |; O;c*+ (ÅÇ+ 6g 1t¶>  <è¶4 ()U*+ Ä; ni2,> ]U# 6g h7D0 _+Q* 
Äa@I; Ä,Ag 6"U~f+ 6g ,+1t¶0 pa*' "3U@w hmq@P hL tw+' ÄaU# |; GHCA Vtw+' 
,ÕCv $%' g2Pg p# ∏"CA V`v"aM+ scà*+ $,*+ 6"L pa.> Äa@Ia* R2ml+ "3@I; 2* ÄaAg 
ti Ä,A'"70 n# Äar74 _6F G@AcC7*+ G>\(D*+ \2C0 EF Gz@,A g2Pg "™ 2% ni2,# ca* 

?v(H*+ _"U%' p.a0 GIr7M+ _ 

"#' GIr7# ?z/*+ Ü2P h@aå0 \(ú è7Y* xi+2M+ G7b"å*+ G7,.M+' ,+t[ 
$,*+' \2C> "3@v jŒ*+ hrvB+ ha* √©^ |; ,\+(DA+ EF 1t® ,R\"Y,# ÄU@4 pa.> ha* 
&(X 6g 62a> hrvg f"w p# RcÅ 6'"7,*+ R\"Y,M+ _OIH,> x>(70 GIr7# ?z/*+ 
j"C4≤+ |; É"ic; Vt>t; ?4 xI,œ =b",U*+ n41B+ GUa.M+ _ç@w \t• Gic7*+ E'B+ 
â")A É+tb"7*+ G741B+ _6F hrvg "# pa.> O;<c* 6g ZI7D> 2% R2ml+ |; ìTñ, 2%' 
j+(®F 1t¶*+ "#tU; 6'"7,> O;c*+ (ÅÇ+ _"#g g2Pg "# pa.> O;c* 6g ZI7D> 23v 

R2ml+ |; ìSñ, 2%' É";2vt# hD¶M+ ìsucker's payoff ñÄU@4 1t¶> O;c*+ (ÅÇ+ _
Üt*' O@0(0 ?,z@,U*+ ,?0(ÅB+  º¡NWDº> 6g 62a0 Gz@,U*+ ìRñ, $%' V`v"aM+ |; 
6'"7,*+ ,R\"Y,M+ hrvg p# Gz@,U*+ ìPñ, $%' G42C; 1t¶*+ R\"Y,M+ _\2C>' +Q% EF O@0(0 
–@rD0 É+tb"7I* G741B+ p# hrvB+ EF g2PB+ |; 2qU*+ ò",*+ì :T ñ'ìR ñ'ìS ñ

'ìP_ñ 
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"#g jKá+ À"à*+ p# x>(70 GIr7# ?z/*+ 23v 6g 6"Y;c*+ f 6"7@H,/> ´'(Æ+ 
p# Ä3,Ir7# p# RcÅ y'"U,*+ 8 Rc¶,P+ d3r74 è7Y*+ _+Q%' ¡+Wvf+ $U7> 6`4 

G±(D*+ G>'"/,M+ Rc¶,Pf (ÅÇ+ ¡ <(7,*+' ,Rc¶,Pc* ã/@* Gz@,A Vt@[ O;<c* 
"e`^ 6`^ 6'"7,*+ R\"Y,M+ _,+Q* ¡WD> 6`4 62a> j+K[ 6'"7,*+ R\"Y,M+ °Lg p# ÕP2,# 

j+(®≤+ p.à*+' hmq,/M+ p# h<D¶M+ ìsucker's payoffñ _6F +Q% ,¡+Wvf+ ù+W^f"4 
n# d@)U0 É">2,/# É+tb"7*+ ,G741B+ 2% {Q*+ & <(7> GIr7# ?z/*+ _ 

,Z@I;' +oF "# hÅ\ 6"Y;f 6"@A"Ag óQ  ,GY7I*+ \(z.Yv 6g 1",¨ "ûcL 1"@Æ+ 
h <rDM+ ,ÄΩt* fg 2%' ,1t¶*+ hmq@P hL Ä3U# |; hig "™ "A"L 6cmq@* Z@I; 2* Äeg 

ti "A'"70 _+oF' "# d0 j+([F GY7I*+ +\t; +\t≈ p# ,É+(M+ 6ôv ?Y;c*+ 6c)@P 6't4 
nv+\ 6'"7,I* _ÄL  <-m> +Q% (#B+ 8 GICU*+ 'g GL(l+ ,V}ÅB+ "M"X p* †CY,> ù"U% 

hYC,/# $a* 62a> Z* }~`0 _"#g 8 GICU*+ "# hYi ,V}ÅB+ 6ôv ">g p# ?Y;c*+ p* 62a> 
Z>t* Kv"l+ |; ,6'"7,*+ "M"X 6"L "ûcL ni2,> 1t¶*+ p# &(X O;c*+ (ÅÇ+ tU; 
GICU*+ V}ÅB+ "¢+o _6F óQ% GC>(H*+ 8 Rft,Pf+ $CHUM+ Rt0 |; 6g GY7I*+ xåa,P 
hL £>(H*+ f2±' 1t¶I* R\"Y,M+ 8 GL(l+ E'B+ p# G>g V1'\ y"7*g É+o R2X 

&'(7# \t≈' ì ,"D>+1' T2*1957 É"qDm*+ ,94−102ñ _f' £YHU> +Q% Rft,Pf+ +oF "# 
h;"D0 6"Y;c*+ \t7* }® \ —t º≈ p# É+(M+ _8 d)7# xi+2M+ ,G@7i+2*+ f n@H,/> 

62Y;c*+ 6g +'tL`,> p# ãi2*+ {Q*+ stq@P Z@v (Å“ h;"D0 Ä3U@4 _ÄL' ?Y,@P ,"Cwf 
pa.> 6'"7,I* 6g (3)> 8 \t; f �w Z* p# Éc;"D,*+ _-Ym,P' G*`/M+ "3U@w G*`/# 

&"å,L+ ∏'µI* GC@it*+ G#Öc*+ G.bcM+' 123)* 6'"7,*+_ 

8' +Q% ,y",a*+ ”C0`P Éc;"D,*+ ?4 ?Y;f ?U~+ ÕCv 8 V(M+ Vtw+2*+ _
pa.> 6g h;"D,> O;c*+ tw+2*+ n# t>t7*+ p# ?Y;c*+ ,p>(ÅÇ+ pa*' ¡WD> Z4 6g 
h;"D,> d37# hL tw+' |; VtwI1H_ ÄL ¡WD> O;c*"4 "r>g 6g K@.> O;c*+ ,(ÅÇ+ 

                                                 
ì1ñ  "#g xi+2M+ $,*+ p.r,0 (àLg p# h;"D0 $b"U~ pa.@v "3I@aå0 O/w Õ.A GY7* GIr7# ?z/*+ 

(àLB+ +t@C70 $,*+' †./0 (n-person) ì62/*'+ 1964; $[_ p>\1"% 1986;  =U@I@^ 1973; ê>'+\ 1980; 

1g_ 6\1"% 1982ñ_ £@YH,*+' ê@b(*+ 2% 8 }v20 nI/*+ G#"7*+_ ÄL pa.> 6g t;"/0 =b",A                = 
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6g' ( <LQ,> x@L 6"L Ä3I#"70 8 ÷"M+ _óQ%' V1tC*+ |; K@@.,*+ (LQ,*+' -./0 6`4 
QÅ`0 G@z@0+WPF O;c*+ ◊>1"0 h;"D,*+ 'g h#"7,*+ £4"/*+ ?74 1"Y,;f+_ 

1_ tC* d0 \+t;F (>2H0' t>t7*+ p# ≠(H*+ hl GIr7# ?z/*+ _É2,w+' hL 
Vtw+' "3U# |; §Ä/*+ è7Y4 GHåAB+ G@v"é≤+ $,*+  <}¶0 h;"D,*+ $z@0+WPf+ hà.4 
óQ% ,GC>(H*+ p# h[g }@¶0 G7@YX GIaåM+ haå4 {(%2[ _|;' {g ,R"w 6ôv GIaåM+ 

É"á"7M+ óQ% "3@v (v+2,0 f $,*+ xi+2M+ p# t>t7*+ \2[2* ]*o' ,$% ÄL †CY0 G@I±B+_ 
,+Q* d,@P h#"7,*+ n# GIaåºM+ "3Iaå4 ,ÿ"PB+ 6't4 ]I0 É+}@¶,*+ _ã/@* ù"U% G@*“ 

V(v2,# ?Y;c* d3I7ß 62#2C> ,É+t>t3,4 'g É"#+K,*+ GI4"i Q@DU,I* ì=U@I@^ 1960 _ñ
"M"X 6"L 62Y;c*+ }® p>1\"i |; â+K,*f+ G@z@0+WPô4 ,GU<@7 º# 6ôv |; hL tw+' d3U# 
6g QÅ`> 6"Y/l"4 Gv"L É"@z@0+WP≤+ $,*+ pa.>  —c*O; (ÅÇ+ 6g "3#t©,/> _V\">Ö 
|; ,]*o 6F ?Y;c*+ 62aI,.> hL É"@z@0+WP≤+ GUa.ºM+ Gw",ºM+' d≥ _ 

2_  ã/@* ù"U% p# GC>(X tL`,I* "™ ZI7D@P O;c*+ (ÅÇ+ 8 G>g GICA GU@7# _
+Q%' ŸC> |; G@A"a#F h@I• "# j+1' GY7I*+ ì \1+'"%1971 ñ{Q*+' -./> É+1"@©4 hà# 

ëdi êDU4 1"@Æ+ {Q*+ â'(> O;c*+ (ÅÇ+ â"@C*+ Z4_í ÄL 6g +Q% h>K> "r>g G@A"a#F 
G7./*+ GU@±(*+ $,*+ pa.> 6g †UYº0 |; GYi+(# O;c*+ (ÅÇ+ 2%' h;"D,> n# &(X 
ç*"~ _,+Qa%' 6ôv G#2I7M+ Vt@w2*+ Gw",M+ ?Y;c* R2w "ûtwg (ÅÇ+ $% ◊>1"0 

d3I;"D0 EF \'tw ]I0 G)qI*+ _ 

3_  ã/@* ù"U% GC>(X j"rCI* |; O;c*+ (ÅÇ+ 'g √I.,*+ p# h;"D,*+ _+Q* 
6ôv hL O;f æD,u V1tC*"4 |; 6'"7,*+ 'g 1t¶*+ 8 hL GICA_ 

4_  ã/@* ù"U% GC>(X }@¶,* É+tb"; 'g OP"a# O;c*+ (ÅÇ+ _oF 6g 
É+tb"7*+ 'g OP"aM+ p.r,0 "DIP hL É+1"Y,;f+ $,*+ "3aI,.> O;c*+ GqImM 
O;c*+ (ÅÇ+ ì 12I>"01976 É"qDm*+ ,69− 73ñ _ 

                                                                                                                        
=  Éc;"D,*+ G@b"Uà*+ 8 §+Wi+ G@D@L â"@C*+ h@Iq,4 £.;g G*"l (n-person) ,"r>g ()A+ ì12I>"0 1976 

É"qDm*+ 29 −62ñ_  
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£v' óQ% ,∏'µ*+ 62a0 ÉÄIa*+ }® G;2DåM+ R"7vB"4 Gm@Å1 G.>t;' †U7M+ _
cv ]I.> 62Y;c*+ Ü2P h;"D,*+ n# d3r74 è7Y*+ °; ,d3L2IP f' jk Ü2P 
]*o _óQ%' $% GIr7# ?z/*+ "3Iaå4 ÿ"PB+ _ 

6F "# h7Ã 6'"7,*+ pa™ s'tl+ 2% GC@Cw 6g ?Y;c*+ ti 62C,I> +\tú _$U70' 
óQ% G@A"a#≤+ 6g É+1"@Æ+ $,*+ Q N©N, º0 â2@*+ f \t º• Gz@,U*+ V"Å2,M+ p# óQ% GICU*+ 

,O/qv h4 "eF pa.> 6g (~S0 |; É+1"@Æ+ GIYCM+ GY/U*"4 ?Y;c* _+Q* 6ôv hYC,/M+ 
pa.> 6g $CI> Z*c)4 |; ,ö"l+ +Q ' (~S> |; xi2M+ $z@0+WP≤+ ò"l+ _ 

pa*' hYC,/M+ hig G@ûg p# ö"l+  − ]*o' ?YY/* :,Ä≥'g 2% 6g ?Y;c*+ 
62I@.> 2qA d@@C0 É+tb"7*+ Ä@@C0 hig "#tU; ¥ NqU> p#Ö R2ml+ "3@I; 2qA hYC,/M+ _

"#g OY/*+ ,À"à*+ 23v 6g ù"U% Äb+\ G±(v 6`4 f $C,I> 62Y;c*+ G@A"~ _ç@w 6g Gic7*+ 
V(.,/M+ &2P $3,U0 "#tU; hC,U> +Q% O;c*+ 'g ,ù+o 'g }¶> ,ZI.; 'g É2.> 'g 
¡(7,> TcvÑ* _ 

p>Q≥' ,?YY/*+ 6ôv É+tb"7*+ G⁄"U*+ p; GICU*+ G@*",*+ f {(¶0 (àLg p# É+tb"; 
GICU*+ G@*"l+ _GC>(H*+' G@7@YH*+ QÅB ]*o 8 6"Y/l+ $% dL+(0 É+tb"7*+ |; 1'(# 
ãi2*+ ç@q4 62a0 GICU*+ G#\"C*+ {'"/0  …jK[ "U@7# p# GICU*+ G@*"l+ ì ]@42^1970ñ _

Gic7*+' ?4 6Ö' ì'g G.@i ñGICU*+ G#\"C*+ GY/U*"4 GICUI* G@*"l+ †./,P ìwñ _$%' hà∞ 
G[1\ dmÆ+ 'g Ø"HC,Pf+ p# É+tb"; hL GICA GY/U*"4 GICUI* ,GC4"/*+ +Q* $3v G4"à.4 

r3R-+ pst% Discount parameter _ 

pa.>' â+t©,P+ T"@C# dmÆ+ t>tq,* tb"7*+ p# GI/I/*+ "3,#(4 _Õ7U* f"à# 
"H@/4 :+¡Wv 6g hL GICA $% xmU4 G@ûg GICU*+ ,GC4"/*+ "™ h7Ã w = 2/1 _+Q* 6ôv 
Õ@Å 1t¶*+ R\"Y,M+ {Q*+ {'"/> GHCA Vtw+' ha* GICA {'"/@P G.@i ì1 ñ8 GICU*+ 
E'B+ 'ì2î1 ñ8 G@A"à*+ 'ì4î1 ñ8 GICU*+ ,Gà*"à*+ +Qa%' ]@*+'\ _62a,P' G.@C*+ 

G@.L+W*+ G@*"⁄≤+ GI/I/I* $% 1 + 2î1 + 4î1 + 8î1 _"™ h7z@P G.@C*+ G@*"⁄≤+ = 2 
"#"∞ _|;' ,â2.7*+ 6ôv R2ml+ |; GHCA Vtw+' 8 hL GICA {'"/@P :1 + w + 2w + 
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w3 .. _p#' £b"Cl+ Vt@DM+ "U% 6g Ø2.ú óQ% GI/I/*+ G@%"U,#c*+ {B ìwñ °Lg p# 
(Dm*+ hig' p# 1 $% GX"/Y4 1î ì1-w_ñ 

QÅ`U*' G*"w ,Ü(Åg +oF ãA"L G.@i hL GICA {'"/0 90 Gb"M"4 p# G.@i GICU*+ 
,GC4"/*+ 6ôv GI/IP ÉcCU*+ G.@C4 ì1 ñha* "3U# {'"/@P Vµ; ∏"CA ÕCv 6B 1îì1 – 

w) = 1îì1- 0_9ñ = 1/0_1 = 10, |;' êDA ,1+(¶*+ "#tU; 62a0 G.@i w {'"/0 9_, 
6ôv GI/IP GA2a# p# 3 ∏"CA p# É‹v"aM+ G*\"Y,M+ {'"/,P G~c~ &"7ég ,+Q% {g 30 
GHCA _ 

p7.,U*' 6Ç+ 8 R"à# ?Y;c* 6c;"D,> n# Ä3r74 _+¡Wv 6g "Y;f nY,> GP"@P 
1t¶*+ db+t*+ ìALL Dñ, "#g O;c*+ (ÅÇ+ nY,@v GP"@P ’Vtw+2*+ Vtw+24 TIT FOR 

TAT ‘ _GP"@P' ’Vtw+2*+ Vtw+24‘ $% 6'"7,*+ 8 GICU*+ ,E'B+ d~ â"@C*+ hà.4 "# h7v 

O;c*+ (ÅÇ+ 8 GICU*+ GC4"/*+ _$U70' óQ% GP"@/*+ 6g ’Vtw+2*+ Vtw+24‘ 1t¶,P V(# 
Vtw+' t74 hL G*"w 1t® p# &(X O;c*+ (ÅÇ+ _"#tU;' ât©,/> O;c*+ (ÅÇ+ 
GP"@P ìVtw+2*+ Vtw+24ñ, 6ôv O;c*+ {Q*+ 1t¶>  …Äb+\ R'B+ hmq@P |; ìT ñ8 
GICU*+ ,E'B+ 'ìP ñ8 n@⁄ ÉcCU*+ G@*",*+ _"#g *UR-6% j#u *vb,6%a $,*+ hmu "3@I; 
{Q*+ ât©,/> GC>(X ì1t¶*+ db+t*+ñ {g ìALL Dñ "#tU; O7I> n# √©^ ât©,/> 
GC>(X ìVtw+2*+ Vtw+24 ñ62a,/v Ø2.ú G.@i ìT ñGICUI* ,E'B+ 'ìwP ñ,G@A"àI* 

'ìw2P ñ,Gà*"àI* +Qa%'_#I1H 

6F $,C>(X ì1t¶*+ db+t*+ ALL D ñ'ìVtw+2*+ Vtw+24 ñ"û 6",@z@0+WPF _
'*RVRE%w;q% ì'g P,f3Z b%J-6% ñV12m4 G#"; $% V1"Y; p; t>t• "# {Q*+ OÃ ZI7v 8 
{g xi2# ti stu _t.,7>' xi2M+ Z/DA |; ◊>1",*+ ÷"M+ GY7I* _,+Q* 6ôv 

                                                 
ì1ñ  6F G.@C*+ $,*+ d,> R2ml+ "3@I; 8 G*"w 1t¶*+ (.,/M+ "#tU; â2C> O;c*+ (ÅÇ+ 

O7I4’Vtw+2*+ Vtw+24‘ $%: 
V(ALL D|TFT) =    T + wP + w2P + w3P ...  

=  T + wP + (1+ w + w2 ….)  
=  T + wP/ (1 – w).  
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G@z@0+WP≤+ ti 6'"7,0 t74 è74 ∏ÄAB+ ,G@I;"D,*+ 1t¶0' t74 "3r74 (ÅÇ+ _Gv"é≤"4 
EF ,]*o 6ôv G@z@0+WP≤+ ti ât©,/0 ,ÉfÄ,wf+ ÄL 8 R"à# Vt;"C*+ G@b+2å7*+ "#"∞ 
8 "3I#"70 n# ÉfÄ,wf+ G>'"/,M+ 6'"7,*+ 'g 1t¶*+ 8 hL GICA _ÄL pa.> 6g 62a0 

G@z@0+WP≤+ VtC7# "#"∞ 8 "3#+t©,P+ Õ.U* =b",U*+ GC4"/*+ 8 GY7I*+ tl 6Ç+ p# h[g 
t>t• "# O[2,> ZI7v cYC,/# _p#' GIà#B+ |; ,]*o GY7I*+ $,*+ ›2m0 ù2IP O;c*+ 
,(ÅÇ+ 8 hL ,GICA â+t©,P"4 =3U# tC7# ìG@I.7L &2L1"# |; h@YP R"àM+ñ, p#' d~ 
ât©,/0 GC>(X G@*"@Å c*≠"C,^ $b"mw≤+ ìh@Iq,*"L fi>"Y*+ ñ1"@,Åf "# 'tY> |; ZAg 
hrvg É+1"@Æ+ |; ÜtM+ t@7Y*+ _'g ti 62a0 "H@IÅ "C@i\ p# É"@z@0+WPF Ü(Åg _ 

ti 62a> R+S/*+ R'B+ {Q*+ (H¨ ]*"Y4 6g Zw(H0 2% :ë"# $% hrvg 
?G@z@0+WPFí 'g V1"Y74 ,Ü(Åg "# $% G@z@0+WP≤+ $,*+ âtC,P O;<c* |;g G[1\ GUa™ 

p# ?∏"CU*+ +Q% R+SP ,Z@[' pa*' ÄL -r,@P ,"Cwf f t[20 ù"U% Vt;"i GIC,/# 
p; G@z@0+WP≤+ $,*+ "3#t©,/> O;c*+ (ÅÇ+ _p#' +Q% ,£IHUM+ 6ôv GIr7# ?z/*+ 

V1(a,M+ GDI,œ "#"∞ p; GY7* Ü(Åg GY7IL =A(Hå*+ cà# _O;cv =A(Hå*+ pa.> 6g 
¡WD> 6`4 O;c*+ (ÅÇ+ â2C@P GICU*"4 (àLB+ +1Qw _+Q% ¡+Wvf+ 2% {Q*+ (v2@P 
"P"Pg Õ@H©,I* 8 GY7* GY7IL ,=A(Hå*+ ç@w 62a0 -*"m# ?Y;c*+ G>\"7,# "#"∞ _
pa*' xi+2M+ $,*+ "3# <tCº0 GY7* GIr7# ?z/*+ GDI,œ "#"∞ _-*"m.v ?Y;c*+ ã/@* 8 
Ø+fl â"0 _pa.> ca* ?Y;c*+ 6g "#2C> h.74 t@[ R2ml"4 |; V`v"aM+ ìR ñ6'"7,I* 

,R\"Y,M+ 'g 6"7@H,/> â"@C*+ h.74 x@7é p# RcÅ R2ml+ |; G42C7*+ ìP ñ1t¶I* 
R\"Y,M+ _6F ¡+Wvf+ 6`4 O;c*+ (ÅÇ+ â2C@P |; â+'t*+ GICU4 "%"åƒ ,ãAg ù\2C@P 

EF ni2,*+ 6`4 O;c*+ (ÅÇ+ &2P p* 6'"7,> ,"CIH# ù\2C@P' +Q% ó1't4 EF ,1t¶*+ "™ 
OY/> É"42C; f G>"e "≥ _,+Q* |7v êa; GY7* ,=A(Hå*+ 8 GY7* GIr7# ?z/*+ ê@* 
p# ],qIm# 6g ¡WD0 6`4 O;c*+ (ÅÇ+ R"U@P ]U#_ 

 8 ,ni+2*+ 8 GIr7# ,?z/*+ t.,70 G@z@0+WP≤+ (àLB+ "w"zA |; 
G@z@0+WP≤+ $,*+ "3#t©,/> O;c*+ ,(ÅÇ+ haå4' ,∂"Y# |;' Z[' ,ï2mÆ+ |; 

"# +oF ãA"L óQ% G@z@0+WP≤+ ùW0 f"ú G@.U,* 6'"70 R\"Y,# âg f _t.,7> +Q% gtYM+ |; 
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G.@i GICU*+ G@*",*+ GY/U*"4 GICUI* ,G@*"l+ "#' +oF ãA"L GYP"U# Ä4 Z@v G>"Da*+ h7z,* 
hYC,/M+ Ä3# _V1"Y74 ,Ü(Åg 6F T"@C# dmÆ+ ìw ñf t4 p# 6g 62a> +}YL Ä4 Z@v 
G>"Da*+ h7z@* hYC,/M+ §2I> haå4 -é+' 8 É"4"/w É+tb"7*+ G@*"⁄≤+ _|;' 
,â2.7*+ +oF : pa> p# h.,qM+ GY/U*"4 ]* 6g Z[+20 +Q% √©å*+ G@A"~ ì8 G*2[ G@A"~ 

p# GY7I*+ñ, 'g 6F ãUL f Z4`0 +}àL É+tb"7*"4 ,G@IYC,/M+ ]7P2Yv 6g 1t¶0 6Ç+ 6'\ 6g 
£IC0 +}àL R2w É"7Y,*+ G@IYC,/M+_ 

"A\2C>' +Q% EF G@é(D*+ G@.P(*+ E'B+ _ZAF pM ,xPSM+ +oF 6"L hYC,/M+ ,Ä3# 
6g f 62a0 ù"U% G@z@0+WPF GI#"L |à#_ 

G@é(D*+ E'B+ :6F 6"L T"@C# dmÆ+ ìwñ, "7D0(# haå4 ,&"L ã/@* ù"U% 
G@z@0+WPF |à# GIC,/# p; G@z@0+WP≤+ $,*+ "3#t©,/> O;c*+ (ÅÇ+_ 

6"%°*+' |; ]*o ê@* "Y7± _+¡Wv 6g O;c*+ (ÅÇ+ ât©,/> GHÅ 1t¶*+ 
db+t*+ -ALL D- _6F : 6'"7,> O;c*+ (ÅÇ+ ,…"CIH º# hrv`v "# n@H,/0 â"@C*+ Z4 2% 6g 
1t¶0 ãAg "r>g _6Ç+' ,¡Wv+ p# G@w"A ,Ü(Åg 6g O;c*+ (ÅÇ+ nY,> G@z@0+WPF 

ëâ"C,Af+ db+t*+_í $%' G@z@0+WPF 6'"7,*+ †,w â"@C*+ ,1t¶*"4 "3U@w' 62a> 1t¶*+ |; 
 92qA (.,/# _8' óQ% ,R"l+ 62a,P G@z@0+WP≤+ |àM+ GY/U*"4 ]* 6g f 1t¶0 ,"CIH# 

GH>∂ 6g †CI,> j+(®≤+ 1t¶*"4 8 GICU*+ E'B+ "r>270 +}YL +t[ Gz@,A 1+ö∫* Vt@74 
ÜtM+ G⁄"U*+ p; ât; R2ml+ |; jk Ü2P G42C7*+ ìPñ, ê@*' V`v"aM+ ìRñ, 8 (b"P 

ÉcCU*+ G#\"C*+ _62a@P +Q% "q@q± ÄIL 6"L T"@C# dmÆ+ ìw ñ+}YL Ä4 Z@v 
G>"Da*+I1H_#+Q* 6ôv G*`/# ]A'"70 p# Z#t; t.,70 |; G@z@0+WP≤+ G#t©,/M+ p# hYi 
O;c*+ ,(ÅÇ+ QU#' GICU*+ E'B+ _,Z@I;' 6F 6"L T"@C# dmÆ+ ìw ñ,+}YL f 62a0 
ù"U% G@z@0+WPF |à#_ 

                                                 
ì1ñ  +oF 6"L O;c*+ (ÅÇ+ ât©,/> G@z@0+WPF â"C,Af+ ,(.,/M+ ]Aôv 62a,P hrvg f"w "#tU; 

6'"7,0 "™ 62a0 Z@I; +oF "# É1t® "#tU; 62a> R/(1 –w) ˃ T + wP / (1-w)  'g w ˃ (T –R)/ 

(T – P)_ 
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"#g 8 G*"w êIú $7>µ0 êIz.L π2@å*+ ,$a>(#B+ 6ôv +Q% §WCM+ R2C> 6F 
ãA"L ù"U% G±(v Vt@[ 6`4 â2C> twg j"r;g êIzM+ 6'"7,*"4 h;"D,*+' *R?3x n# 2r; 
,(Å“ p* 62a0 ù"U% G@z@0+WPF Vtw+' |à# ât©,/º,* RK7.4 p; G@z@0+WP≤+ 

G#t©,/M+ p# &(X √©å*+ À"à*+ _62a@P' p# hrvB+ 6'"7,*+ n# √©^ h#"7,> 
hàM"4  <\(>' +Q% 6'"7,*+ hàM"4 8 ,hYC,/M+ ê@*' n# √©^ p* (~`,> ZL2IP –YC,/M+ 
+}àL +Q  Ø2U*+ p# h;"D,*+ ì –aU@% ,R"àM+ h@YP |; ,()A+1972ñ _6F G@A"a#F R2ml+ |; 
6'"70 R\"Y,# (C,/# t.,70 |; t[+20 G±(v GU/w 1+(.,Pc* ,h;"D,*"4 O/q4 dzw 
T"@C# dmÆ+ ìwñ _ÄL' stu 8 ,ni+2*+ 8 G*"w ,T(¶A2a*+ 6ôv G±(D*+ GqA"/*+ 
?U~f p# j"r;B+ â"@CI* h;"D,4 $b"U~ (.,/# Ä3U@4 ti Ét>+K0 haå4 }YL "#tU; 

É12%t0 O/A É"7@YM+ G@U@,U/*+ ì$,*+ st• hL ?#";biennial  ñp# 40 Gb"M"4 8 
É+2U/*+ ?741B+ E'B+ p# â"@i ,G>123.á+ EF 20 Gb"M"4 "Y>(C0 8 É+2U/*+ V}ÅB+ 

ì ‡A2>1966ï , :87- 90 $Y/*24 ;1968 KA2[ ;1977ï , :154 ; 62P}0"41978ï , :14-344ñ_ 

|;' hL ,R"w 6ôv "U*2i 6`4 G±(D*+ V(.,/M+ h;"D,I* $% jk {1'ö (>2H,* 
,6'"7,*+ f $U7> "UAg R2CA "e`4 jk &"L _§"r>≤"v ât74 \2[' G@z@0+WPF Vtw+' 

|à# ùW> R+S/*+ R2w ∏ÄAB+ G@L2I/*+ $,*+ pa.> ni20 ,"%123õ ÄU@w 62a0 ù"U% 
c7v G@*Ä,w+ G@*"; G@v"L 1+(.,Pf h;"D,*+ ?4 ,p>\(D*+ ZLW> 6'\ y+2[ &"^_ 

hYi Z[2,*+ 2qA GP+1\ ù2I/*+ {Q*+ ni2,> ,ó123õ 1tÃ "U4 6g $CIA V()A GY>(i 
|; É+K@M+ G@7i+2*+ $,*+ ,pa.> $,*+' f ,pa.> 1"X≤ h.; GY7* GIr7# ?z/*+ 6g 
Õ@u "  _p/l' ,æl+ 6ôv GX"/4 1"XF h.7*+ h7ß p# pa.M+ OUß t>t7*+ p# 

É"é+Wvf+ Vt<@CM+ $,*+ {\S,P &c©4 ]*o EF t>t• h@Iq,*+: 

1. f ´",• É+tb"; ?Y;c*+ EF 6g 62a0 GA1"C# |; ≠cX≤+ _|; h@YP 
,R"àM+ ti hmu $Dq± ?7# |; V`v"a# p# RcÅ O>¥0 Gmi G>1"YÅF G@IÅ+\ G>· 
Ü(Åg ,Z@*F ÄU@4 hmu $X+(i'}Y*+ 6'"7,M+ |; V`v"a# G±(D4 â"@CI* d>tC,4 Gåi"U# 
R2w ÜtwF É"P"@/*+ G#"7*+ 1")U.4' O<Y º≈_ 
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2. f O[2,> |; É+tb"7*+ 6g 62a0 GI~Ä,# 6't4 ]^ _p.v dbcM+ +t[ ()U*+ 
EF h;"D,*+ |; ZAg ‚v"a,# "#"∞ p# 1")U# ,?Y;c*+ pa*' +Q% ê@* ">1'ö _f ´",u 
j(M+ EF ¡+Wvf+ 6`4 V`v"a# 6'"7,*+ ,R\"Y,M+ |; h@YP ,R"àM+ 'g {g p# É+∂SM+ 

G~cà*+ Ü(ÅB+ ,É+tb"7I* n,.,0 êDU4 1+tCM+ Üt* c«L ?Y;c*+ _ÄL' "A(Lo ,"C4"P f 
$¶YU> |; j(M+ †,w 6g ,¡WD> 2*' \(ú ,¡+Wv+ "e`4 T"C0 O/w É+tw' GA1"C# _
jŒ*+ t@w2*+ {Q*+ OÃ Zé+Wv+ 2% ,ZAg GY/U*"4 ha* ,O;f d,> O@0(0 É+tb"7*+ 
n41B+ O/w â")U*+ 12LQM+ 8 x>(70 GIr7# ?z/*+_ 

3. f $¶YU> 6g T"C0 É+tb"; O;c*+  N£v «' T"@C# £IH# _h4 ´",• EF 6g 
T"C0 GA1"CM"4 n# "3r74 è7Y*+_#I1H 

4. f ´",u 6'"7,*+ 6B °,7º> "YY≈ p# G3[' ()A (b"P T"U*+ _ù"U3v É"i'g 
´",u "3@v \(D*+ Gi";≤ 6'"7,*+ ?4 ?Y;c*+ ,Z7U#' ê@*'  «óK>K7,* _6F É"P1"™ RÄ;B+ 

G>1"z,*+ G>(#‹,*+ Vt@[ GY/U*"4 n>1"å.I* G>1"z,*+ É+o ,Gic7*+ "3Ua*' ã/@* Vt@[ Ä4 
Z@v G>"Da*+ GY/U*"4 (b"/* n.,zM+ _8 ,ni+2*+ 6F d)7# R"a^g \"/D*+ $% GIà#g G@Y@w(0 
|; 6'"7,*+ GY/U*"4 ,?LWå.I* "#g GY/U*"4 d%+2/* $3v }® Ow(# "  _,+Q* $Dv è74 

,É"YP"UM+ d,> â+t©,P+ G>()U*+ haå4 T2a7# h[B 6"@4 G@D@L nU# ,6'"7,*+ ft4 p# 
Z7@zå0_ 

5. f t[20 G["w ¡+Wvc* 6`4 ?Y;c*+ ,62@AcC; ê@Iv p# V1'¿*+ 6g 
+2[",u EF $7/*+ V\">K* d¢`v"a# EF tl+ ”iB+ _ti' êa70 d¢"@z@0+WP+ GX"/Y4 
É+j+([F h.7*+ ,G>1"@7M+ 'g É"P1ÄM+ ,G#"7*+ 'g ,Kb+(¶*+ 'g t@IC,*+ ì 62.>"P1955 É(>"P ;

 „01"#'1963ñ_ 

                                                 
ì1ñ  +Q%' $U7> 6g nv"UM+ ´",• ÕCv 6g T"C0 £v' T"@C# h±"D*+ $U#K*+_ â+t©,P+' T"@C# 

h±"D*+ $U#K*+ $U7> 6g h@à∞ É";2vtM+ pa.> 6g }¶,> n# {g R <2• $HÅ ‰"Ã+ n#' ]*o †CY> 
ÄL ,2% ÄL 2% R"w G[1\ V1+(l+ $,*+ †CY0 "3/DA j+2P d0 "3P"@i O/w T"@CM+ {2ÂM+ 'g 

T"@C# ã>"%"A(3v_ 
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6.  6F R"7vB+ $,*+ â2C> "  62Y;c*+ ã/@* V1'¿*"4 É+1"@Å G@;+' 
G>'"/,# _√©å*"v {Q*+  <\(> |; n@Um*+ t@á+ 8 è74 6"@wB+ ,hàM"4 f' â2C> ]*Q4 

8 6"@wg ,Ü(Åg ti f (aD> G@z@0+WP≤"4 G7Y,M+ 8 ZU@w _ê@* ù"U% p# Ø+\ ¡+Wvc* 
\2[24 1"@,Åf+ {tmC*+ |; ≠cX≤+_#I1H 

6F 1"XF h.7*+ nP+' Ä4 $Da> GX"wÑ* ê@* ÕCv ,T"U*"4 h4 d#B"4 ">WaY*+' 
|; tw j+2P _d#B"v 6'\ ]^ Q©,0 f"7vg pa.> "%}/D0 hà# É+1"@Æ+ 8 GIr7# 

,?z/*+ ÄL 2% R"l+ 8 R"à# nv1 Gv(7,*+ G@L(.á+ 'g "3rDÅ _ÄL ZAg ê@* p# 
{1'¿*+ ¡+Wvf+ 6`4 R"7vB+ $% R"7vg ,G@AcC; 'g "eg Gz@,A h.; O;f 'g hà™ 

tw+' †7/> 2qA &t% ?7# _|; ,êa7*+ "eôv pa.> 6g 62a0 Gz@,A É"P"@/* 
G@X+(i'}4 VtC7# haå4 ≠2D> ,12m,*+ h.,å0 |; É"#2I7# VtC7# =*"70 É"D*"q,*+ 
G@P"@/*+ "%}¶0' ì 62/@*+1971ñ _ 

|;' êDA ,1+(«¶*+ |;' &(H*+ (ÅÇ+ p# ,G@rC*+ f ´",• É"Ub"a*+ G@l+ EF 
›"#\ $a* O7I0 GY7* _,">WaY*"v |; h@YP ,R"àM+ Vt>t^ G4"z,Pf+ è7Y* $w+2U*+ 
V"C,UM+ p# "3,Â@4 G@b"@.@a*+ _]*Q* $3v n@H,/0 G4"z,Pf+ |; 2qA xI,œ "M ZI7D0 

É"Ub"a*+ G@l+ ,Ü(ÅB+ óQ%' É"@z@0+WP≤+ G@L2I/*+ ,G@Xµ*+ pa.> 6g s <120 _
Gv"éF EF ,]*o 6ôv ù2IP ">WaY*+ pa.> 6g (~S> |; G.bc# 'g Gi"@* É"Ub"a*+ G@l+ 

Ü(ÅB+ ,"≥2w ÄIà# pa.> ù2I/* É"Ub"a*+ G@l+ Ü(ÅB+ 6g (~S> |; Gi"@* ">WaY*+ _
"UUa*' "A(Å\+ É"C@YH,*+ G@[2*2@Y*+ hmDI* ê#"Æ+ _ 

"#g ,6Ç+  ÊOmUP h[ "U#Ä,%+ |; T"U*+ É"/PSM+' _,]*Q* p# t@DM+ 6g &(7A 
ZAg p# h[g ,d@.7,*+ ê@* p# V1'¿*+ 6"a.4 6g ¡WDA }àa*+ R2w G[1\ G>tmC*+ 

�Y,*+' Üt* T"U*+ _f' 6g ,¡WDA ÄL h7D> jÄI º; ,j"@wB+ 6`4 $w+2U*+ G#"≥+ p# 
ù2IP 6"/A≤+ nrƒ V\"@C* Z0"U@[ _GC>(H*"v "U% G@z@0+WPF (àLg "3U# G@U@[ _ 

                                                 
ì1ñ  t>K.I* p# É"#2I7M+ R2w ?#"r# ât; GY*"HM+ 1"@,Åf"4 t.7,M+ 8 Õ.U*+ {12H,*+ }¶,I* 

,{\"m,if+ ì()A+ 62/I@A WU>'' 1982ñ_ 
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,nYH*"4' 6ôv h@aå,*+ \ <( NzºM+ GIaåM 6'"7,*+ GIr7.L ?zP $ <qUº0 t>t7*+ p# 
É"Dm*+ G>2@l+ $,*+ h7ß {g h;"D0 $C@Cw "Â@^ ,+t>(v "37r0' "YA"[ _ÄL 6g GIà#B+ 

$,*+  <|ƒ "3U; t>(z,*+ –aå*+ p.r,0 8 "¢"@X G@A"a#F h±+2,*+ ,{2¶I*+ }~`,*+' 
∂"YM+ &(H* ,ç*"~ Écaå#' Q@DU0 ,1"@,Åf+ ât;' pC@,*+ "™ ZI7v O;c*+ 8 GICU*+ 
GC4"/*+ _8' hmD*+ ,p#"à*+ ãD@ég è74 óQ% fl"U7*+ VtC7M+ ´o2.UI* ÿ"PB+ _p# 
-é+2*+ ZAg pa.> n@P20 G.b"i fl"U7*+ GI.,qM+ É+o ,GIm*+ $,*+' d0 ,"3L(0 |;' 

 92qA $%"U, º#f _,nYH*"4' ê@* ù"U% p# hi"; â2C> G@I.74 1"@,Å+ G#"% 6'\ G*'"≈ QÅg 
hà# óQ% h#+27*+ VtC7M+ ()U4 1"Y,;f+ _oF 6g G.@i h@Iq,*+ "e't4 p.a0 8 "3U <a∞ p# 

Vt;"/M+ |; §"r>F è74 p# É"D± h;"D,*+ G,4"à*+  − É"Dm*+ $,*+ pa.> 8 &cÅ 
]*o 6g n@r0 8 G%",# É+t@C70 &'()*+ G±"Æ+ ,+t[ $,*+' OÃ "3@v â"@C*+ è7Y4 

É+1"@Æ+ G@C@Cl+ _6F +Q% t@C7,*+ {Q*+ p.@Ω |; ni+2*+ 2% {Q*+ h7Ã h;"D,*+ 
{t>(z,*+ +t@D# +t[ GI@P2L Vt;"/# d3DI*_ 

xåa,/> hmD*+ â\"C*+ 123õ 6'"7,*+ p# RcÅ GP+1\ "# {Q*+ pa.> 6g 
Z#t©,/0 G@z@0+WP≤+ Vt@á+ +oF "# ã3[+' "Di2# xi2.L GIr7# ?z/*+ _ti' {([g 

+Q% &"åa,Pf+ GC>(H4 , äG; Nt,Y º# $% 8 ni+2*+ G*2H4 y"7*g ,G@A'Wa*+ ç@w $;º\ 
è74 {()U# y"7*B+ ?vWqM+ d>tC,* d3,@z@0+WPF ,GIrDM+ ti' d0 6+(iF hL Vtw+' 
p# t;+2i o"ƒ+ 1+(C*+ n# hL Vt;"i ,Ü(Åg Gv(7M =#"A°*+ {Q*+ h.7@P haå4 hrvg 
p# ?4 n@.á+ _p#' }àM+ ,y+(¶,Pc* 6g G@z@0+WP≤+ Gq4+(*+ ãA"L $% Õ/4B+ p# 

?4 n@⁄ É"@z@0+WP≤+ G#tCM+ _ãA"L' óQ% G@z@0+WP≤+ $% G@z@0+WPF ’Vtw+2*+ 

Vtw+24‘, $%' G@z@0+WP≤+ $,*+ 6'"7,0 8 GICU*+ E'B+ p#' d~ â2C0 hà.4 "# h N7Nv 
O;c*+ (ÅÇ+ 8 GICU*+ GC4"/*+ _d~ ã>([g G*2[ G@A"~ p# ,G*2HY*+ d0 "3@v R"Å\F t>KM+ 

p# ÉcÅtM+ p# hYi V+2≥+ ?vWqM+' |; tw ,j+2P 6"L' hL d3U# &(7> =b",A 

G*2á+ E'B+ _ãA"L' Gz@,U*+ $% Ö2v (Å“ G@z@0+WP≤ ’Vtw+2*+ Vtw+24‘! ti' xåL 
h@I• É"A"@4 óQ% G*2HY*+ p; n41g ÉÄP h@∞ 2qA h7[ =#"A°*+ ,"q["A $%' :OUß 

Ø+�*+ }® {1'¿*+ p# RcÅ 6'"7,*+ "M"X 6"L O;c*+ (ÅÇ+ h7D> ;]*o 
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V1"à,Pf+' ì'g G@I4"C*+ G>Ö+KD,Pf+ ñtU; ¡ <(7,*+ É"YP"UM 1t¶*+ }® V1°M+ p# &(X 
O;c*+ ;(ÅÇ+ -#"/,*+' t74 G4"z,Pf+ ;Ö+KD,Pc* §2é2*+' 8 ù2I/*+ $a* n@H,/> 
O;c*+ (ÅÇ+ 6g x@a,> n# Õ.A h7D*+ {Q*+ â2C0 Z4 _ 

?Y0' =b",U*+ V"C,/M+ p# óQ% y"7*B+ ZAg 8 hõ &'()*+ ,GYP"UºM+ pa.> 6'"7,I* 
6g (3)> c7v 8 :"; p# ,G@A"AB+ ?4 ∏"P'g ,?@A"AB+ 6'\ G["l+ EF GHIP G>KL(# _

h[B' Gv(7# Üt# G@I4"i óQ% =b",U*+ |; ,£@YH,*+ d0 $UY0  …"z Ne ">()A 8 hmD*+ 
ç*"à*+ _ti' ã∞ GU%(4 GI/IP p# É"é+Wvf+ $,*+ f  <?Y0 É"YIH,# 123õ 6'"7,*+ 

,O/qv h4 â <tC0 Gmi V`åA 6'"7,*+ haå4 h/I/,# _"%' 2% Rtá+ haå4 �,œ :
OIH,0 V`åA 6'"7,*+ 6g n,.,> \+(vB+ G±(D4 G7P+' G@v"L' j"CI* V(# Ü(Åg $a* 62a,> 
dΩt* âÄ,%+ d¢c#"7,4 G@IYC,/M+ _6F 6"L ]*o ,"q@q± 6ôv 6'"7,*+ pa.> 6g 12H,> 
|; sc~ hw+(# : 

1_ 6F G>+t4 GmC*+ $% 6g 6'"7,*+ pa.> 6g gtY> †,w 8 :"; p# 1t¶*+ }® 
∏'µM+ _oF 6g 12H,*+ y 80Uz 6g stu +oF "# R'"w \+(vg 6'(à7Y# "U% ,ù"U%' ã/@* 
dΩt* G>g G±(v h;"D,I* n# d3r74 ,è7Y*+ 6g +2#2C> Z4 _|;' hL ,R"w pa.> 

6'"7,I* 6g 12H,> p# É"7.ß V}¶± p# \+(vB+ p>Q*+ 62UY> de'"70 |; T"Pg ,ò\"Y0 
$a* +2Imu |; jK[ }¶± p# d3I;"D0 n# d3r74 è7Y*+_ 

2_ "#g xm,U# ,GmC*+ $3v 6g G@z@0+WP≤+ G@UYM+ |; R\"Y,*+ pa.> 6g „7,U0 
8 :"; d,> Z@v O>(ß t>t7*+ p# Ø+2Ag É"@z@0+WP≤+ GDI,©M+_ 

3_ "#g G>"e GmC*+ $3v 6g ,6'"7,*+ \(z.4 Z/@P`0 |; T"Pg ,R\"Y,*+ pa.> 
6g $.u Z/DA té §"@,[f+ â\"C*+ p# É"@z@0+WPf+ hiB+ "A'"70 _,+Q* 6ôv Écz; 
hCA GL(l+ 8 12H,*+ $;Ä,[f+ ]I,∞ hDi 6"#g ìratchet_ñ 

Q©,> 6cmD*+ n4+(*+ ê#"Æ+' É"@DIÅ G>\"# 6"@Y* Üt# G@I4"i óQ% =b",U*+ 
£@YH,I* _tCv T Ë(L hmD*+ n4+(*+ G*"qI* G4+Qá+ $,*+ h.70 â")U4 ë„; Ø\' ù}® 
„@7>í, $,*+' É(3õ 8 ≠\"UÆ+ G@*",C*+ 8 y(l+ G@M"7*+ E'B+ _ÕP2v Ø+�*+ ,(>(M+ 
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6"L \2U[ ∏2HÆ+ G@#"#B+ 62vK7> p; ≠cXF ï"±(*+ G<@U4 h,C*+  − GH>∂ 6g hN4"C º> 
d3v'K; +Q% ,hàM"4 h#"7,>' &(H*+ (ÅÇ+ d37# êDU4 y2IPB+ _6F "# h7[ +Q% 
&'K7*+ R\"Y,M+ "Ua™ 2% G*"l+ G,4"à*+ V(C,/M+' ≠\"UÆ ,R",C*+ $,*+'  äã3[+' "3@v +\t; 

p# É+tw2*+ V}¶m*+ "3r74 è7Y*+ É+WD* GI>2X p# p#K*+ _tC* ]3,A+ \2U[ óQ% 
É+tw2*+ V}¶m*+ V(w"U,M+ (#+'B+ V1\"m*+ p; d¢\"i p# h[g £@C• 6'"70 ( N.rº# n# 
d3r74 è7Y*+ _6F V()A GImD# +Q≥ G*"l+ ?Y0 "U* ZAg "#tU; (v2,0 &'()*+ Vt;"/M+ 

|; 123õ ,6'"7,*+ ZAôv  −{g 6'"7,*+ − pa.> 6g ,gtY> p%°>' |; ó1+(C,P+ 8 xi+2M+ 
$,*+ 'tY0 8 &cÅ ]*o }® G7zå# |; ≠cX≤+ _6F â")A ë„; Ø\' ù}® „@7>í, 
|; Z[' ,ï2mÆ+  <?Y> 6g Gi+tm*+ Ä<Ii 62a0 G>1'ö h[B (>2H0 6'"7,*+ _$Dv hõ 

&'()*+ ,V(C,/M+ pa.> 6'"7,I* $UYM+ |; T"Pg R\"Y,*+ 6g 12H,> †,w ?4 â2mÆ+_ 

"#g hmD*+ ,ê#"Æ+ {Q*+' ZY,L :"; j"@wB+ â"@*' \ _,62,I@#"%  <?Y@v 6g 6'"7,*+ 
pa.> 6g (3)> †,w 6't4 V}m4 'g &+µ,P+ hYC,/.I* _stu' +Q% p# RcÅ 

-@é2,*+ 6`4 G>()A 6'"7,*+ pa.> 6g  <¥Dº0 ∏ÄAB+ G@L2I/*+ Vt[+2,M+ 8 ≠"HA nP+' 
p# G.)AB+ ,G@[2*2@Y*+ p# ">WaY*+ EF 12@H*+ _pa.> 6g stu 6'"7,*+ 8 G.)AB+ 

G@[2*2@Y*+ †,w "#tU; f 62a0 ù"U% Gic; ?4 ,?L1"åM+ h4 †,w "#tU; f n@H,/> 
62L1"åM+ d@@C0 É"7Y,*+ GY0WM+ |; d3L2IP _6F "# h7Ã +Q% "Ua™ $% É"@*Ç+ 
G>12H,*+ ,É"U@zI* gtY#' j"CY*+ Ü2i∫* _\(D*"v 1\"C*+ |; R2ml+ |; G4"z,P+ G7v"A 

p# \(v (Å“ 62a,P Z>t* G±(v °Lg R2mqI* |; h/A pa.> 6g $CY> |; ,Z,*cP 
]*o' h7z@P Õ.U*+ ,$L2I/*+ {Q*+ Ö"w |; G4"z,P+ G7v"A p# ,p>(ÅÇ+ +(.,/# _
,+Q* $Dv hõ &'()*+ ,GYP"UM+ ãYà> 6'"7,*+ $UYM+ |; G./*+ G@*\"Y,*+ ó1+(C,P+ 8 :"7*+ 

$b"@wB+ _p#' É"C@YH,*+ GUa.M+ +Q≥ (#B+ ]I0 $,*+ -r,0 8 Ø"v\ è74 É"Ub"a*+ p; 
"%\'tw ,G@.@Ii≤+ 8' "3['+K0 "3é(#' _G±cÆ+' $% 6g t@L`0 6'1+\ |; Vtb"D*+ 
G>\(D*+ ,pa.> 8 ,ni+2*+ 6g ¥D> \2[' '"7,*+6 ?4 \+(vB+ p# êDA T"U[B+ 

,G@[2*2@Y*+ h4 †,w ?4 GDI,©M+ "3U# _oF "M"X ãA"L ù"U% &'(õ ,G.bc# pa.> 
6'"7,I* 6g ,gtY> „7,U>' p#' d~ (C,/>_ 
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ÄU@4 f °,70 V}mY*+ "Â@^ ">1'ö V`åU* ,6'"7,*+ "3Ua.> 6g 62a0 c#"; +t;"/# 
ha4 t@L`0 _,]*Q* "UP(L ?ImD*+ T\"/*+ n4"/*+' d>tC,* -mU*+ ?L1"å.I* 

,?qImM+' |; ò+2,*+ _hmD*"v T\"/*+ -é2> ?#"r# G>()A 6'"7,*+ ha* p# 2% 8 
xi2# GIr7# ?z/*+ _p.v G3[' ()A ,ù1"åM+ 6F &t≥+ 2% â"@C*+ hrv`4 jk ,pa™ 
&�4 ()U*+ p; Üt# p/w j+\g O;c*+ (ÅÇ+ _\Ä,;f"4' |; =b",A ,G*2HY*+ "U#ti 
G741g É"wWC# GH@/4 1"@,Åf \+(vB+ :f pa0 +\2/w §"zU* O;c*+ ;(ÅÇ+ f pa0 
R'g p# ;1t¶> Z[+' hL p# 6'"7,*+ 1t¶*+' ;hàM"4 f' †L+Q,0 'g pa0 "@Lo (àLg p# 

âÖc*+_ 

pa.> d3D* G3[' ()A ù1"åM+ 6g (v2> "P"Pg G>È(* "# pa.> ZI7v h[B h@3/0 
2.A 6'"7,*+ ?4 ?@A"AB+ ó12H0' _,+Q* 6ôv hmD*+ n4"/*+ QÅ`> 1")UM+ $YM'B+ twB 

?qImM+ p>Q*+ +'\+1g }@¶0 ∏'∂ Éc;"D,*+ "3/DA h[B n@P20 123õ 6'"7,*+ _d,v 
QÅg t>t7*+ p# ≠(H*+ ?74 ,1"Y,;f+ hà# h7[ Éc;"D,*+ ?4 ?Y;c*+ R2Xg 8 "¢+Wv 

G@U#K*+ (àLg' (a0,+1+ 'g d@I70 ?L1"åM+ x@L 62.,Ω ,d3r7Y4 d3.@I70' G@D@L ù+1\F 
G.@i G@±"Æ+ G@*\"Y,*+ _(v2>' 1")U# -«ImºM+ +Q% +�Y0 +Qv"A 8 t>t7*+ p# ,n@é+2M+ p# 
V2i ,G@X+(i'}Y*+ EF O;"mM+ $,*+ "33[+2> ,(z¶*+ p#' É"@icÅg ’Vtw+2*+ Vtw+24‘ 
EF pv G4",L É+t%"7M+_ 

+Q% n <P2>' hmD*+ p#"à*+ p# ?#"r# G>()A 6'"7,*+ 8 Éf"ú Vt>t[ _ç@w 
 <?Y> x@L (~S0 xI,œ †UY*+ G@;Ä,[f+ 8 GC>(H*+ $,*+ pa.> 6g 12H,> "3@v 6'"7,*+ _
|7v h@YP ,R"àM+ pa.> T"UI* ∏"Y01f+ d3r7Y4 è7Y*+ ≠(H4 GDI,œ (~`,0 ÉÄ/*"4 

,V12)UM+ hà# êUá+ (.7*+' 62*' VµY*+ GC>(X' êYIM+ _pa.>' óQ≥ É"q.I*+ 'g 
É+1"^≤+ 6g \2C0 EF †U4 G@;Ä,[+ G@UY# |; Õ@.U,*+ ì'g 1+(a0 ∏ÄAB+ ñÉ"Y0+W*+' 

G@#(≥+ _R"à.L' |; †UY*+ ,G@;Ä,[f+ ã∞ GP+1\ 1'\ G7./*+ ÉQÅg' ?74 1"Y,;f+ _oF 
6g Ø+�*+ {Q*+ Z*QY> j(M+ p# h[g ê@P`0 Z,7.P »"Dl+' "3@I; pa.> 6g 62a> GD± 

G@P"Pg p# É"D± É";+�*+ GDàaM+ _|7v h@YP ,R"àM+ 6ôv t@7m0 G#2al+ G@a>(#B+ 
y(qI* 8 â"U,@v â"; 1965 ÜK7> G[1t*"4 E'B+ EF "3,Y®1 8 Ø\1 É">tq,*+ Ü(ÅB+ 
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$,*+ Z[+20 "3l"m# p# RcÅ "3õ"Dw |; "3,7.P 8 Gw"/*+ G@M"7*+ _ÄL R'"U,> +Q% 
hmD*+ "r>g &'"œ G#2al+ GCI7,M+ »"Dl"4 |; "3,7.P â"#g "3@UX+2# _p.v h[g 6g 
62a0 G#2al+ ,GI;"v ê@* "37P24 6g ¡(D0 G>g }>"7# p# "%1"@,Å+ ,$% h4 "3@I; 6g 

hmq,/0 G;"H*+ 'g â+K,*f+ p# hYi G@YI®g ?UX+2M+ p>Q*+ d3.a• _p#' h[g â"@C*+ 
,]*Q4 O[2,> né' t;+2C*+ $a* tß óQ% G@YI®B+ 6g p# "3,qIm# 6g n@H0 G#2al+ 

8 d)7# É"i'B+ _6F ?#"r# óQ% GC>(H*+ G@P"Pg GY/U*"4 R"¶,^f GHI/*+ ,"3,@I;"v' 
ÄL "eg tß hrvg R"à# $q@é20 "≥ 8 s2I,*+ ,$;"Um*+ ]*QL' 8 &+∂≤+ |; hw 

É";+KA ≠cH*+ _ 

R2Iq4' hmD*+ ,}ÅB+ É12H0 Gåi"UM+ p# GP+1\ 123)* 12H,*+ ?4 ?@A"AB+ 
6'\ GHIP ,G>KL(# EF h@I• "M stq@P "#tU; ï(u T"U*+ A4C |; d3r74 ,è7Y*+ 
"#' {Q*+ stq@P 2* ãA"L ù"U% GHIP G>KL(# _pa*' GC>(H*+ G@P"PB+ †CY0 ÄL $% 
|; â+'t*+ :G)wc# x@L 6g h.; \+(vB+ O/w d3l"m# G±"Æ+ êa7> "# stu 

G;2.z.I* "3I#"a4 _6F óQ% GC>(H*+ -./0 (àL`4 p# \(ú d3v G3[2* ()A twg 
?Y;c*+ _oF "eg (v20  …"r>g Ä@@C0 "M ´",• Z@*F G*`/# d;\ 1+(C,P+ 6'"7,*+ R\"Y,M+ 8 
G@DIÅ V\t≈ _pa*' ´",U,Pf+ t;+2*+ G>"¶I* 2% ZAg +oF ãA"L £b"Cw G>()A 6'"7,*+ 
Gv'(7# Üt* ?L1"åM+ {'o (b"mY*+ ,VQv"U*+ ZAôv pa.> n>¥0 V`åA 6'"7,*+_ 
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$%$& '($) *+,-. /0123 *-4$5 6 7) ,9:;  <=3>?@3 A. B$CD-23 *EFGH23 

I?J; B$CD-23 ,*E2;>23 KLME: A. NO;P23 KQ RS-( $. LT 7,UQ R VWX $Y-:L@ 

Z$E[23 \@ $.>Y] KLM( 6 7^. 3_T `aL23 bc]; 7) ,d$J KeU *EaSU 7Ff23 g@$123  V/hX 

\(Q '1E2 i$YT *E0EX3j:k l>J3; c^. $m.>G?1Y2 bnEJ KQ =o23 7,Up3 >q?-r 

7MH@ s4tu c] $. 7q? vw KQ \+-fr x]D23 Syz3 b*U$ak {k ,|2} KeU $. 7q? vw KQ 

ZL[r \@ x]D23 Syz3 >C >q?-r c] $. `CL? ~r BC6 |2} x]D23 KQ 7-fX b 

�;SG+2; A. 3_T ,|@$H?23 AMqr nÄh23 A] l>]$1%3 Å] ÇE?fX nÄh23 N_23 

NSuQ $[h1. É@ g+-?r *+,-q@ /0123 dLFÄ+2 c] *ÄEF( l>Ef. bA1Ñ; ,ÖÑ3 KeU 

Ü^M23 A. nÄh23 >C NSuQ 6 3_T d$0%3b 

>[2 >u; =É+] áfY23 Ar_23 KL.>G?1r `Ea3L%3 *EhrS0?23 ,\(Q 6 *+,-. 

/0123 ,lOSM?%3 >q?-r O3>[. K;$-?23 7FÄ?1v%3  − |2_); 9qY23 â>Ä%3 6 *EfE) 

dLFÑ3 \E+]  − c] ä$ã( åLY?. `:3;; A. 7.3L-23 *[+-?%3 ä$E1@ ,*h-+23 B$fç; 
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,/h]D23 c]; *CD-23 /@ /h]D23 bÉ@; KQ iL+123 6 *h-+23 áM-r >r>-23 A. 

7.3L-23 *qm%3 dLJ ,é$Y23 >[U èhçQ 3_T iL+123 *[rS& *rO$E-. R$HM?:ê ë-@ 

74$1%3 6 í+] áfY23 ,s]É?uê3 A. B3ÜìîX ïSñ23 6 $E[rSUQ Iã:L23 ó íEmE+^E@1975ò 

{k âLu; ó;Q Z>] âLu; ò*E(3;>-23 ô>2 =$1Y23 B3;} \uL?23 sYm%3 ó SöÜ@; sM1fE@

1974ò, {k B$-h?23 *rtEEq?23 äSã2 ÜMf?23 â VS0%3 7@$[. ÜMf?23 éLq+%3 ó Üö>r$(1974ò b

6; Z3L]p3 *1qõ3 ú] ,lÜyp3 '($) i$YT B$ù. Bê$[%3 dLJ *+,-. /0123 

*1h?[%3 6 *+û D'EFG;);EH'? I.J%KL<% bÉ) 'ÄhçQ *+,-. /0123 7^. $rÜ?M@ 

KL2L[23 *h1Y2$@ í+-2 áfY23 s]É?uê3b 

É) KQ *EüQ Z3>G?:3 *+,-. /0123 c] $TO$h?]3 Sr† O$h?y3 ê 7[X $(î5 A] 

$m?EüQ é$:î) sqET$f. �}ÉY2 A. B$E+q-23 *E]É?uê3 *.$°3 b�}LqYU KL:âO$H?rO 

ä$h12 è+1?23 >q?-r c] 7]$f?23 N_23 LT 6 é$:p3 *+,-v. ,/0: $mYM2; x-+vX 

lS. 6 *Y123 B$(¢3L%$@; *E2$%3 d;>+2 *1U$Y?%3 ó KL:âO$?HrO1960 tEYr¢ ;1976B$ÄfF23 , :

330 −340ò bÉ) KQ *1U$Y%3 *rO$M?Jê3 AMqr KQ `h?X �}Lq( *+,-. /0123 ó KL1+rL.$:

1973 B$ÄfF23 ,503−505ò b$.Q BDMH. 7q-23 s]É•3 ¶Sñ2 �$?(k Üõ3 s]É•3 

lâLuL%3; 6 7) K$M. AMqEU $m+E+ß *+,- vq) /0: $,rQ AM2; *)O$Hq@ /h]ê S^) 

ó� b KâO$T1982ò b7@ I?J *,r$[v%3 B3Lçp$@ íX $m+EMHX $m?u_q(; c] $®Q *+,- v. 

/0: ó t.3S@; SMr3O1973ò b6; *[E[Ñ3 Kk >r>-23 A. �}ÉY23 S^)p3 3OLãX B$E+q-+2 

*E:$E123 *E]É?uê3; *râ$F?Cê3; >C B_©3 *+,-. /0123 $:$:Q $° b 

É) KQ i$YT $@âQ $^2$ì dLJ *+,-. ,/0123 ¢;$0?r *+ù:p3 *rÅ?G%3 *EhrS0?23 

,*-&$[23 ;Q ™$-23 ,s[E[Ñ3 Z>G?1r; ê>@ A] |2} *h-2 lâSû 7E+Ä?2 BÉ: ë-@ 

$r$,[23 *E0EX3j:´3 ,*E:$:p3 IY-q) *E(D[-23 ó $fr3O; éL21973ò, B3O$Eõ3; s?23 

Sì¨X c] é$Y23 ArSyz3 ó ≠YE+E51973ò, K;$-?23; s]Lã23  − D@ Æ3S)k ó OL+r$X1976ò b 

=L12; ,ÖÑ3 $. A. >J3; A. /@ å;SU Æ_T B$E@âp3 *ìD^23 ØHMr Ü^M23 dLJ 

*EfE) x-2 *h-+23 c] LÄ( A1 ~J bÜö KQ B$E@âp3 *EhrS0?23 ê Z>[X l>]$1. ,lÜh) 

$®p *EYh. 7MH@ Z$X c] 7E+ß B3O$Eõ3 s?23 ZL[r $∞ KLh]D23 Ar_23 KL@ VS± *h-+23 
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*Eq:S23 lSq+2 {;p3 bAM2; ê ≤$Y. A. KQ ímqEE[X g4$C>23 *E0EX3j:´3 KLME: 

ÉEE[X 3â;>≥ bc]; íöS23 A. KQ `Ea3L%3 *EhrS0?23 >C I¥ß Ü^M2$@ A. ïO$0?23 A. 

dDy åLCL23 s.LE23 *+,-% ,/0123 êk KQ $µO>C c] O$)_?:3 Æ_T *@S0?23 6 *rQ 

*Ef+y *Eq:O >C KLMX lâ;>≥ b>[2 '∂ *:3Oâ B3O$Ey xGY23 *râ$F?Cê3 *E:$E123; 

*UjÄ%3 6 ØC3L%3 *râ$E?]ê3 6 ë-@ A. B$E@âp3 *E[Ehã?23 *+,-% ,/0123 AM2; 

ÉV+C K$) K$TÅ+2 l>4$U ,S)_vX |2}; *0E?( *]∑+2 *ùEãh23 $Eh1( í¥-% BD]$f?23 *E2$-23 

,ôL?1%3 *@L-ç; lSãE123 c] R;S¥23 lÜñ?%3 bAM2; B3O$Eõ3 s?23 íX $mfrS-X 

$m+E+ß; Æ_∞ *[rSã23 *-q?û ™ ∏+hX ôL: 3â>] DE+C b,3ÜyQ; KeU B$E@âp3 lâS0%3 

7]$f?+2 s0EX3j:´3 lâ$] $. é vO>~X 743>@ *+,-. /0123 lOSM?%3 s?23 ' ~qq vç 

=$,[+2 c] *+,-v%3 $m1f( Å] ír>[X ë-@ B3ÜEñ?23 6 ,*h-+23 πÉ12$) ë-h@ 

B3O$Eõ3 *+[?1%3 ó âO3;$T1966 BOL@L@3O ;1976ò, ;Q ¶SU *hr∫ c] O>ñ23 ó iL2LX; K$.>r$X

1976 iOD) ;1980ò b 

 7up; í+-X >rt%3 A] *EfE) Z$E[23 B3O$EG@ *+]$U 6 *+,-. /0123 ,lOSM?%3 

�$?Ä( {k ≠ ~® >r>u bxuL?E:; c] 3_T ≠mY23 KQ >q?-r c] é$Y23 Ar_23 KLM+?qr 

ÉmU 3Üh) BêÉ?JD2 *E0EX3j:´3 *+çî?%3 6 ØC3L. ≠X$Y23 NSfçD23 ónon-zero-

sumò, LT; ØCL. gU3L?X \EU è2$F. /)O$H%3 7MH@ ,s4tu ¶O$-?X; 7MH@ s4tu 

$,rQ bê >@ A. _yQ /?[E[J /?qm. dLJ ØC3L. ≠X$Y23 NSfçD23 /-@ O$h?]ê3 b

,{;p3 KQ πj[. 7Ff23 g@$123  V/@ KQ $. LT 7]$U Sì¨.; ê >q?-r c] ª4$Fy 

*E0EX3j:k ,$mYE-@ 7@ >q?-r $,rQ c] B$E0EX3j:´3 ôSyp3 s?23 x± $mE+] KQ 

7]$f?X $m-. b$.Q *ã[Y23 ,*E($^23 `hY?U A. {;p3 7MH@ º$h. :x± KQ KLMX 

*E0EX3j:´3 *+]$f23 ,lOâ$C >Y] *rQ *ã[( ,'($) c] KQ _yîX K$h1Ñ$@ ΩrO$X 7]$f?23 

É) OLãX I?J |+X *¥Ä+23 b 

Kk Z3>G?:3 *h-2 *E@L:$J *:3O>2 B3O$Eõ3 *+]$f23 6 *+,-. /0123 lOSM?%3 

sVh+X Æ_T B$u$Ñ3 bsfU *2Lãh23 ,*E(;jM2´3 ZL[r 7) iO$H. *@$?M@ ≠.$(S@ >1± 

l>]$C }$©ê O$Ey K;$-?. ;Q Üö K;$-?. 6 7) *+[( b`?q?r; 3_T ≠.$(Å23 SUL?@ ΩrO$X 
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*h-+23 I?J |+X ,*¥Ä+23 AMqr; \2 Z3>G?:3 3_T ΩrO$?23 >Y] Z$E[23 O$E?yê$@ b3}k K$) 

KL)O$H%3 >C íX íTO$E?y3 A. /@ =ê¨T Ar_23 KLUS-r *+,-. ,/0123 AMqEU 

ArO$h?q+2 KQ 3;>)î?r A. KQ íµ>]$C 6 O$E?yê3 \u3L?: >]3LC ArO$h?%3 /-+ã%3 

ArSyz3 bÉ) KQ 7^. 3_T =$[?(ê3 ≤$G5æ2 /)O$H%3 Aq,E: KQ I¥ß *2$J Af23 6 

*h-+23 7E^q?@ >Eub 

xh1@; s?höO 6 *US-. $. ,ø>ÄE:  vBL]~â NSV¥Y. ï$-2Q /Uj≥ sM2 3L+:Sr 

íµ$)O$H. 7^% Æ_T *2Lãh23 *E(;jM2´3 9[U b>C;  ¿' ~q
¡q vç c] 7M5 B$EfFX NO;>23 

*+1+1?%3 s?23 \u3Lr $mEU x]D23 >J3L23 `E¬ /h]D23 ArSyz3 óRound robinò, 

IY-q@ KQ 7) 7y>. A. BDy>%3 Kj[E: 7M@ 7y>. Sy√ bÉ);  v'Y+]Q 6 ƒ;º 

,*2Lãh23 K$) 7)  ≈7 ~y> v. $(j[. \.QL?@ @;≠.$(Å ós43LH-23 RANDOMò, LT; ≠.$(S@ 

K;$-?r O>ñr; lOLF@ *E43LH] *E2É?J$@; *r;$1?. bNL?ß; 7) *h-2 c] s?4$. *+[( 

9h,2$@bI1"H'($); *ULfF%3 *E($Eh23 7M2 *+[( sT |+X s?23 íX $mfç; 6 7Ff23 d;p3 b

'($); èY∂ 3 ƒ$[( K;$-?+2 ,dâ$h?%3 *ã[(; l>J3; O>ñ+2 dâ$h?%3 b$.Q 3}k O>ö >JQ 

/h]D23 ÉYE@ K;$-X x]D23 ,Syz3 7FÄE1U x]D23 Oâ$ñ23 c] 5 ƒ$[( ÉYE@ 7Fw 

x]D23 K;$-?%3 c] Sfç *ã[(b 

™; í?r K$.SJ NQ *+y> v. A. *h-+23 s]3>@ ¢;$∆ 'CL23 b6; ,*[E[Ñ3 KeU *2Lã@ 

B$EfFX  VNO;>23 *+1+1?%3 óRound robin ò$m+.$M@ >C íX $TO3SMX áqõ B3S. *Eñ@ 

dLFÑ3 c] /q^X ;Q íEE[X S^)Q 3O3S[?:3 B$uO>2 7) �;¢ A. /h]D23 bK$); 7qû 

â>] BD[Y23 LT 120b000 ,*+[( BL?J3 c] 240b000 O$E?y3 7FfY. b 

B=$u; `@Op3 lú] *)O$H. *.>[%3 *2Lãh+2 A. *1« Bê$û *EUS-. *f+?» 

sT :í+] ,áfY23 í+]; â$F?Cê3 ZL+-23; *E:$E123 B$Ea$rS23; í+]; åÉ?uê3 b/hr; 

gÄ+%3 óQ òí43LC =É:î@ Ar_23 3L.>C Æ_T BDy>%3 B$mu; ,í∞$1?(3 É) /hr gÄ+%3 

*hXS%3 *uO>23; s?23 $m?[[J íµDy>. b 

                                                 
ó1ò  3'.>G?: ªY23 6 v'fç; É); ,*h-+2 3Üñ?. êL& *E($^23 *2L•3b 
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A.; sJ3LY23 ltEq?%3 *h-+2 sT $®Q '($) èq1X é$Y+2 c] RD?y3 ím];SU 

*EUS-%3 7]$f?2$@ `. ím,-@ ë-h23 Aqa *ñEç *ñ2; /?)jH. b>C; Ü?y3 í¥-. 

/)O$H%3 A. /@ =ê¨T Ar_23 3;ú( Bê$[. dLJ *rS¥( *h-+23 7MH@ ,Z$] ;Q dLJ 

*+,-. /0123 7MH@ ≤$yb 

¢$U ≠.$(S@ ’l>J3L23 l>J3L@‘ N_23 Z>[X \@ OL1U;Å23 dLX$(Q BOL@L@3O A. 

*-.$u L?(OLX *2Lãh2$@ bK$); 3_T ≠.$(Å23 LT 91@p3 A. /@ `E¬ ≠.3Å23 *.>[?%3 6 

,\XSMU AM2;  V/hX \(Q 7,Up3 A. $mYE@ $-E¬! 

Q>hr ≠.$(S@ ’l>J3L23 l>J3L@‘, `hã2$@ A. O$E?y3 ,K;$-?. A.; íì 7-fr $. \+-fr 

x]D23 Syz3 6 *+[Y23 *[@$123 bKk l>]$C O$E?yê3 ó;Q *E0EX3j:´3 òÆ_T sT `:;p3 

3O$H?(3 SU;p3; $¥J B$HC$Y%$@ 6 *:O$… *h-2 *+,-. /0123 bÉ) $®Q ≠.$(S@ 7m: 

ímf23 7m:; *ûÅ23 bÉ) RS-vr $mY] $®Q s[?1X *uOâ l>Eu A. K;$-?23 $.>Y] é ~O$ v∂ 

`. úh23 ó x.$M:;31971 KL1+r; LE+@â ;1971ò b$.Q 7y>q) iO$H. 6 *2Lã@ ,*E(;jM2k KeU 

3_T ≠.$(Å23 `?q?r ª4$FG@ *hVh v≥ sT; \(Q áE2 D@$C 3>u ,dDñ?:D2 \(Q; 7q-r c] 

LÄ( >Eu `. \.QLX ;Q \frâO bÜö \(Q  $-r A. *ã[( *Eh+: ,l>J3; sT; \(Q írS) 3>u `. 

≠.$(Å23 s43LH-23 RANDOM, sT; *fç *U;S-. \Y] ô>2 %3H/)O$ `.t%3 í°$yâk 

6 l3O$h%3 b 

*U$a´$@ {k ,|2} RS-vr A] ≠.$(S@ ’l>J3L23 l>J3L@‘ \(Q áU$Y?. NLC bsfU 

*2Lãh23 ,*r>Emq?23  ~¢ ~SJQ ≠.$(S@ ’l>J3L23 l>J3L@‘ *hXS%3 ,*E($^23 $.Q 6 ô>Jk B$]SfX 

*2Lãh23 ,*r>Emq?23 >[U  ~¢ ~SJQ ≠.$(S@ ’l>J3L23 l>J3L@‘ *hXS%3 {;p3 b'($) `E¬ Æ_T 

g4$[Ñ3 *U;S-. ô>2 í¥-. é$Y23 Ar_23 3Lqqç ≠.3Å23 *2Lãh2 *+,-. /0123 

,*E(;jM2´3 Kp $G1v( A. Øç; *2Lãh23 *r>Emq?23 '($) >C '+:OQ ímE2k b™; AMr 

A. Ü^%3 ï3Sñ?:D2 KQ ímq¥-. >C Z>G?:3 Q>h. ’l>J3L23 l>J3L@‘ d;$J; =3Suk 

ë-@ B$YE1Ä?23 \E+]b 

$.Q *[E[Ñ3 *ñ.3>23 smU Z>] A VM~ ~∂ ≠.3Å23 S^)p3 3>E[-X s?23 '. V>C *)O$Hq+2 

A. ír>[X =3âQ ôL?1q@ =3âQ ≠.$(S@ ’l>J3L23 l>J3L@‘ 9E1h23 7Eçp3; b 
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ëC$Y?X Æ_T *0E?Y23 `. BêLã@ ,≠(SãH23 nEJ KLMX *u$Ñ3 {k >E[-?23 *Ä+. 

7MH@ èa3; bc-U 7Eh: ,d$^%3 6 *2Lã@ ≠(SãH23 *E(;jM2ê3 *E%$-23 ,*E($^23 =$u 

≠.$(Å23 7Cp3 3>E[-X *hXS%$@ lÜyp3 ó tñYYEu1978ò, nEJ \.>C K$TLu éLu A. >m-. 

ÇE:LYE±√ sY[?23 A. ÀOLr¢ ,*r∑rL123 N_23; Z V>C *)O$H. $,rQ 6 *[@$1. *h-2 

*+,-. /0123 *E(;jM2ê3 b'($); \?)O$H. 6 *[@$1. *+,-. /0123 lO$h] A] 

SrLß 9E1@ Q>h% ’l>J3L23 l>J3L@‘ bAM2; ÆSrLß ,3_T \(î5 Kî5 ,ArSyz3 ím:Q 6 

7E+[X ôL?1. =3âQ l>]$C }$©3 O3S[23b 

SmÃQ 7E+ß ≠4$?Y23 \(Q ê d$0%3 6S-%3 ,Ø2¨q+2 ê; WvC ≠.$(Å23 Æ¢$±k;  −ê; 

M);N− ArOâ$[@ c] Ü1fX π$0Y23 sh1Y23 l>]$[+2 óNQ l>]$C }$©3 O3S[23 bòAqU N_23 

`Eã?1r ?<3}k  

7EhC *@$u´3 A] 3_T ,d3¨123 |2$YT *¥JD. ê >@ $mY. dLJ Ü1fX B$uO>23 

*EqCS23 bsfU  ≈*h-2  ≈*f2¨. A. 200 ,*+[( KLME: O$E-%3 >Ef%3 =3âæ2 >E•3 LT 600 ,*ã[( 

sT; *r;$1. *uO>+2 s?23 $T¢Sw x]D23 $.>Y] KLMr K$h]D23 /(;$-?. `. Ém,-@ 

c] Z3;>23 b$.Q O$E-%3 `U$Y23 6 *2$J =3âp3 ØE-,23 3>u LmU 200 ,*ã[( sT; *r;$1. 

*uO>+2 s?23 7Fw $mE+] x]D23 $.>Y] ê K;$-?r K$USã23 `. Ém,-@ 3>@Q b�O>?X; 

í¥-. B$uO>23 /@ 200 ;600 ,*ã[( c] íöS23 A. KQ B$uO>23 $. /@ SfF23 ;1000 

*ã[( *YM… $,rQ b$.Q ≠.$(Å23 ,t4$f23 LT; ≠.$(S@ ’l>J3L23 l>J3L@‘ >[U 70: 9:L?. 

504 6 *h-+23 l>J3L23 b 

A.; Ü^%3 ,*HT>+2 KQ |2$YT  Œ*f ¡ç l>J3; tVE∂ B$) ~O$Hv%3 s?23 '+0: B$uO>23 

*E2$-23 $Eh1( A] B$)O$H%3 B3} B$uO>23 *ù&3L23 ,$Eh1( êQ sT; *Eç$y OPQ)%, 

s?23; dL[X :ê AMX d;Q A. O>ñró bA.; 7uQ 7E+ß Æ_T ,l3O$h%3 KLME: ØrS-X l>]$C 

Øã+23 $(S. 3>u 7qHE2 >]3L[23 s?23 ê KL vMX d;Q A. O>ñr 7hC BD[Y23 *+E+[23 

,lÜyp3 7[Y2 7hC *+[Y23 íCO 199ò b  

Å?-X `E¬ B$) ~O$Hv%3 *E(É^23 s?23 B¢SJQ xX3S%3 *E(É^23 {;p3 B$) ~O$H v. *fEã2 b

$.Q B$)O$H%3 ôSyp3 í+U AMX |2_) b7@ KQ i$YT lL0U lÜh) 6 Bê>-. B$uO>23 
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/@ /)O$H%3 /fEã+23 /@; ArSyz3 b>[U I[+X KL)O$H%3 KLfEã+23 Bê>-. ƒ$[( /@ 

472 ;504 *ã[( 6 ,*2Lãh23 ÉYE@ ™ ¢Sw 7,UQ /)O$H%3 ArSyz3 Üö /fEã+23 ôL: 

401 *ã[( 9[U b,3_2 Kk Z>] $®L) d;Q A. ,O>ñr c] 7Cp3 7EhC *r$® ,*h-+23 sT *q123 

s?23 '+FU ≠.3Å23 S^)p3 $J$0( A] ≠.3Å23 7Cp3 $J$0( 6 Æ_T *2Lãh23 :*2Lã@ 

*+,-. /0123 *E(;jM2ê3 b 

>[2 7FJ 7) >J3; A. ≠.3Å23 *fEã+23 c] œ3LJ 600 *ã[( `. 7) A. ≠.3Å23 

*-h123 ,*E[h?%3 `.; ÆÜ¥( ;Q \.QLX $,rQ bôt-r; |2} {k \(Q $.>Y] x-+r K$)O$H%3 

*h-+23 *r$® I?J; ,Syz3 `. $ü>JQ K;$-X A. Ar>)î?. $(LMr ,Ém,-@ `. K$fEã+23 b6; 

Ar$h?23 A. Ü^M23 ∑fX ™ *h-+23 *r$® B$ME?MX 6 *rL($^23 B$]LY?23 Kk ,`C3L23 B$uO>23 6b 

É@; KQ ≠.3Å23 B3} >]3L[23 *fEã+23 $m-E¬ ™ ¢Sß ôL: 7E+[23 A. ƒ$[Y23          

–23 600, >Y] $mh-2 `. $m,-@ ,ë-h23 K$) =o23 N_23 tVE. xEXj23 sh1Y23 /@ ≠.3Å23 

*fEã+23 LT $µ$uOâ *(O$[. B$uO>2$@ s?23 $m?[[J ≠.3Å23 Üö *fEã+23 bK$); 3_T 

óÜ^M23 ò$Äa3; bAM2; $. ™ AMr $Äa3; LT KQ xEXj23 sh1Y23 ≠.3Å+2 *E(É^23 {;p3 

K$) ,3â>≥ {3; >J ,Üh) A. 7hC /Yì3 9[U A. ≠.3Å23 *-h123 ôSyp3 bK3_T; 

K$û$(Å23 $ü R'SC TU V;QW% É®p ê K3>E± 7-U Ü^M23 ,Ém1f(p ÉmYM2; K3â>w xEXj23 

;Q 71+1?23 /@ /1U$Y?%3 743;p3b 

 >q?]3 ≠.$(S@ X2'U V;QW% S^)p3 *EüQ c] Q>h. " gE[ß >Ñ3 —Cp3 6 ≠4$?Y23# 

N_23; >]Q DçQ KLME2 3Ü1fX $% \+-fr é$Y23 6 Å?» ïO$∆ *+,-. /0123 ó ∏YE(;â

1975ò b3_T; ,≠.$(Å23 Iq1%3 ó∏YE(;âDowning ò, LT ≠.$(S@ `?… 7MH@ ≤$y >Ä@ ,\X3} 

gÄ?1r; *:3O>23 \fçL@ ê$^. c] l>]$C O$E?yê3 *EYh%3 c] lSMU l>[-. $.$∂ báM-@; 

í¥-. ≠.3Å23 ,ôSyp3 KeU \[ãY. “$:p3 áE2 âSû åLYX KL($[2 ≠.$(S@ ’l>J3L23 

l>J3L@‘ b7@ LT sYh. c] *2;$≥ *r>FC ímf2 x]D23 ,Syz3 A.; íì Z$E[23 O$E?yê$@ 

N_23 Z V>[r *uO>23 7,Up3 c] ô>%3 >E-h23 âÉ?]ê$@ c] |2} ímf23 blSMf23; sT \(Q 

3}k ™ ;>hr x]D23 Syz3 $hE0?1. $% \+-fr ∏YE(;â Downing, \(eU  −NQ ∏YE(;â 

Downing− d;$ÄE: KQ '+fr K;â ï$[] 7M@ $. `Eã?1r A. dDy O>ñ23 bA. *EJ$( 
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,ôSyQ 3}k 3>@ x]D23 Syz3 ,$hE0?1. KeU ∏YE(;â K;$-?E: b7up; íMÑ3 c] 

*@$0?:3 ,Syz3 ZL[r ∏YE(;â /qG?@ *E($M.k K;$-X x]D23 Syz3 >-@ KQ ,K;$-?r É) 

_yîr K$h1Ñ$@ $,rQ *E($M.k KQ K;$-?r x]D23 Syz3 >-@ KQ O>ñr b7M2; ,*+[( ZL[r 

nr>Ä?@ B$YEq© /X$T /?E($M.´3 íì O$?” O$E?yê3 3N_2 >rtE: \X3>4$] *+rL& >.p3 

{k >Ñ3 —Cp3 6 7Ã ¶3jUê3 74$[23 \(î@ >C 7 VM5 x]D23 Syz3 ;Q \ö$ç 7MH@ 

èEÄç b$.Q 3}k '($) ô>2 /?E($M.´3 /?E&ú23  ŒíEC ,*∞$H?. $mYEJ â>w ∏YE(;â KQ 

O>ñ23 KLME: ,$r>û $%$& K$) x]D23 Syz3 c] $. ,;>hr 7-fr =o23 ,\1f( =3L: 

K;$-X ∏YE(;â ZQ ê b,7@$[%$@; 3}k $. K$) x]D23 Syz3 7Eqr {k K;$-?23 >-@ K;$-X 

,∏YE(;â AM2; áE2 >-@ ,ÆO>ö  <3}k x]D2$U Syz3 ;>hr ,$hE0?1. x1ÄE:; ∏YE(;â KQ 

7,UQ =‘ \+-fr `. x]D23 xE0?1%3 LT K;$-?23 b6; 7Ã ë-@ R;S¥23 ,*YE-%3 

OS[E: ∏YE(;â KQ *E0EX3j:´3 7,Up3 sT ï;$Y?23 /@$. K;$-?23 O>ñ23; b 

>Y] *r3>@ ,*h-+23 ê RS-r ∏YE(;â *qEC Æ_T ê3B$E2É?J *&;ú%3 ô>2 /h]D23 

ArSyz3 b¶jfEU É®Q K$r;$1r 0b5, \YM2; ê íE[r $(¢; 3_° /qG?23 $.>Y] KLMX 

*.L+-%3 >C B=$u =$YìQ Ü: *h-+23b 

Kk 3_T ≠.$(Å23 >[-. 7MH@ ê éî@ ,\@ AM2; Æ_EfYX  $-r A. îãy >J3; 9[U b

¶3jU$@; KQ x]D23 Syz3 Üö ,ï;$0?. í?Ä?r c] ∏YE(;â KQ O>ñr 6 /?+[Y23 

/XÜyp3 b>[U ôâQ K3_T K3O>ñ23 K$E2;p3 >r>-2$@ A. *q¥(p3 ôSyp3 {k *hC$-. 

,∏YE(;â $… 7-± =$E5p3 dtYX {k ôL?1. *r3>@ =“ bAM2; 3_T LT xh123 gEC>23 =3O; 

7-u Z$¥( ∏YE(;â è0Yr $J$0( 3Üh) *fçL@ X2'U V;Q6 b>[2 ï$0?:3 7) A. ≠.$(S@ 

’l>J3L23 l>J3L@‘ N_23 7J *hXS%$@ ,{;p3 ≠.$(S@; K$.>EX N¢;ÜHX; Tiedman and 

Chieruzzi N_23 ¢SJQ *hXS%3 ,*E($^23 *[rSã@ '+-u ∏YE(;â RS-r ØE) `CL?r KQ O>ñ23 

ê N>± ,$-f( 7@ KQ K;$-?23 LT N_23 7-fr |2} b$.Q S4$: ≠.3Å23 *fEã+23 ôSyp3 >[U 

BOLT>X `. ∏YE(;âb 

>[2 '[[J ≠.3Å23 *fEã+23 3¢$0(3 3>Eu 6 *2Lãh23 $®p >C ,'.$C {k; >J ,Üh) 

=3âî@ >Eu `. $m,-@ ,ë-h23 $,rQ; Kp i$YT â>] Üh) $mY. sfMr Z$E[+2 `US@ d>-. 
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B$uOâ $m,-@ ë-h23 7MH@ NSTLu b$%$& KQ x]D23 Syz3 ™ ,O>ñr KeU 7) ≠.3Å23 

*fEã+23 '($) l>)î?. A. O3Sq?:3 K;$-?23 I?J *r$® *h-+23 bAM2; 3}$. ø>ÄE: L2 K$) 

i$YT ?O>ö >[2 '@$0?:3 ≠.3Å23 *f+?G%3 xE2$:î@ *f+?» ,$.$∂ >C; '($) ím?@$0?:3 

*qm. 6 >r>ß ímJ$0( 7MH@ Z$] bKk ZLmf. è.$1X l>]$C O$E?yê3 LT >JQ íET$f%3 

*E1E4S23 $YT b}k KQ Y6'LZ ≠.$(Å23 AMqr KQ ØçLr 7MH@ Üö sq:O c] \(Q 7E. LÄ( 

K;$-?23 6 BD[Y23 s?23 `h?X O>ö x]D23 Syz3I1Hb 

A.; /@ `E¬ ≠.3Å23 ,*fEã+23 7 V0: ≠.$(Å23 7Cp3 $≥$1X *uO>23 7Cp3 6 

*2Lãh23 bK$); |2} LT ≠.$(S@ K$.>rSU FRIEDMAN, LT; ≠.$(S@ Üö è.$1?. c] 

äD&´3 sYh. c] *[rS& Z$[?(ê3 í43>23 bÜö \(Q áE2 d;Q A. ,O>ñr AM2; $. KQ Q>hr 

RSã23 Syz3 O>ñ2$@ L2; lS% ,l>J3; ZL[r K$.>rSU O>ñ2$@ _Y. |+X *¥Ä+23 I?J; 

*r$mY23 bc]; áM-23 A. ,|2} K$) ≠.$(S@ ’l>J3L23 l>J3L@‘, è@3S23 6 ,*[@$1%3 ê 

è.$1?r c] ôL?1. *+[Y23 ,l>J3L23 AM2; >-@ |2} Æ>0( è.$1?. $.$∂ `. O>ñ23 b>-@; 

*@L[] l>J3; ê ,Üö ijr ’$%3 ’É+2 I1Yr; S.p3 b 

A.; /@ ï$h:p3 *1E4S23 s?23 '+-u ≠.3Å23 Üö *fEã+23 gf© 6 gE[ß ≠4$?( 

l>Eu 6 *2Lãh23 sT KQ í¥-. /(3LC ≠.3Å23 *)O$H%3 '($) Üö *≥$1?. bKLME:; A. 

N>0%3 $YT KQ >mH?1( d$^q@ sÄEaLX éLq+.; bS¥(3 6 *2$J ≠.$(S@ óéLu 

JOSSò, LT; lO$h] A] ≠.$(S@ ZL[r c] KL($C ëEñ@ ª@j. ZL[r O>ñ@ >J3; 6 *+fö 

A. A.t23 d;$w; KQ L0Yr \?+-f@ bKk ≠.$(S@ O$E?yê3 3_T LT lO$h] A] 7M5 Sy√ 

≠.$(Å2 ’l>J3L23 l>J3L@‘ bLmU O>ñr >-@ O>ö x]D23 Syz3 ,lº$h. 7^. ≠.$(S@ 

’l>J3L23 l>J3L@‘, AM2; ê>@ A. K;$-?23 í43>23 >-@ K;$-X RSã23 ,Syz3 Æ3S( O>ñr 

*h1Y@ 10% A. K$EJp3 s?23 KLMr $mEU x]D23 Syz3 $(;$-?. b3_∞; LmU d;$w ª@j23 

*çSf@ dDñ?:ê x]D23 Syz3 b 

                                                 
ó1ò  Kk  Æ$.$HX; BOL@O;3O \.>G?:3 N_23 ØrS-?23 A. `:;Q è.$1?+2 ØrS-?23 3_Tó1965≤ , :72 −

73ò 7fñ%3 A. Aq^23 s[+X ◊X s?23 *+[Y23 6 K;$-?23 *E2É?J3 LT N_23 óSbò 



54    "#$%&'()% :+,'-.)% /012 

;>hr; ≠.$(S@ O$E?yê3 3_T \h5Q SrLÄ?@ Üñç ≠.$(Å2 ’l>J3L23 l>J3L@‘, AM2; 

Æÿ3âQ 7MH@ Z$] QL:Q ,Ü^M@ A.; Ü^%3 ZÉ?TD2 KQ RS-( xh123 gEC>23 =3O; 3_T b/hr 

d;>•3 íCO ó1 òΩrO$X 7 VFf. BD[Y+2 6 *h-2 /@ óéLu JOSS ò≠.$(S@; ’l>J3L23 

l>J3L@‘ b6 Ÿâ$@ S.p3 K;$-X 7) A. ,/h]D23 AM2; >Y] *+[Y23 ,*:â$123 O$?y3 

óéLu JOSS òl>J3; A. \X3O>ö *+q?Ä%3 b6; *+[Y23 ,*E2$?23 Oâ$@ óéLu JOSS ò

,K;$-?2$@ AM2; ≠.$(S@ ’l>J3L23 l>J3L@‘ O>ö Æ_T lS%3 *@$0?:3 O>ñ+2 g@$123 N_23 Z$C 

\@ d;p3 bÉU K$) \Y. ⁄NQ éLu JOSS¤ êk KQ O>ö *@$0?:3 O>ñ2’l>J3L23 l>J3L@‘ b

,œ$?2$@; g+y O>ñ23 >EJL23 N_23 Z$C \@ óéLu JOSS ò6 *+[Y23 *:â$123 [4U \,3 

%]^3_  <$@$T}  <$@$rk; /@ ≠.$(S@ óéLu JOSS ò;’l>J3L23 l>J3L@‘ b>C; í0( A] 3_T 

Sìp3  ŒO>ö A. x($u óéLu JOSS ò6 `E¬ BD[Y23 B3} Z$COp3 ,*Eu;t23 É) xh1X 

6 O>ö ’l>J3L23 l>J3L@‘ 6 `E¬ BD[Y23 *E2$?23 B3} Z$COp3 *râSf23 b 

 `ab D,4$%1 

 c6'2]< d< eFfFg;Z e5-)’/4:%;< /4:%;)%‘  c6'2]<,’h;G‘ 

23232 32323 23232 11111 -201      BD[Y23 

44444 44444 44444 323 21 40-      BD[Y23 

44444 44444 44444 44444 41 60-      BD[Y23 

44444 44444 44444 44444 61 80-      BD[Y23 

44444 44444 44444 44444 81  100-      BD[Y23 

44444 44444 44444 44444 101  120-      BD[Y23 

44444 44444 44444 44444 121 – 140      BD[Y23 

44444 44444 44444 44444 141- 160      BD[Y23 

44444 44444 44444 44444 161- 180      BD[Y23 

44444 44444 44444 44444 181- 200      BD[Y23 

*h-+23 Æ_T 6 B$uO>23 : ≠.$(S@’l>J3L@ l>J3L23‘ :236éLu ≠.$(S@; , :241 b 
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7i j'fQPk6 lE1)% :  

1:  K$USã23 K;$-X 

2 :  ≠.$(S@ K;$-X’l>J3L@ l>J3L23‘  9[U 

3:  9[U éLu ≠.$(S@ K;$-X 

4: >J3 K;$-?r ™ b 

6; *+[Y23 *1.$õ3 ,Arú-23; O$?y3 éLu l>J3; A. \X3O>ö *+q?Ä%3 b`hã2$@; 

,KeU ≠.$(S@ ’l>J3L23 l>J3L@‘ >C O>ö LT ,Syz3 6 *+[Y23 *E2$?23 Q>@; é$M-(3 ô>F2 

Sy√ b3_T; ô>F23 7-u éLu O>ñr 6 BD[Y23 B3} Z$COp3 *râSf23 b>C; 'hh1X Æ_T 

,=3>çp3 ,*-q?û Z$E[@ D) /h]D23 O>ñ2$@ 6 7) *+[( >-@ *+[Y23 *1.$õ3 Arú-23; b

É) KQ 3_T 9õ3 Sq?1%3 A. O>ñ23 dâ$h?%3 sY-r É®Q ™ DFw c] S^)Q A. *ã[( l>J3; 6 

7) ,*2Lu I?J; =$m?(3 *h-+23 b'($); ƒ$[Y23 *E4$mY23 Æ_° *h-+23 sT 236 ≠.$(Å2 

’l>J3L23 l>J3L@‘ ;241 éL• bÖJê \(Q ÉYE@ g[J éLu $&$[( c]Q 7E+[@ A. ≠.$(S@ 

’l>J3L23 l>J3L@‘, >0( KQ =3âQ /Yìê3 K$) $fE-ab"I1H 

'($) *+MH%3 *h)S. A. O>ñ23 ‹u$f%3 éL• >-@ KQ K;$-X RSã23 ,Syz3 

$(j[. ª[Y@ ÜFC >.p3 6 è.$1?23 A. 7hC /USã23 blÅ-23; KQ 7) >J3; A. /USã23 

L2 K$) >C í[?(3 *[rSã2$@ s?23 $m-hX3 éLu ;’l>J3L23 l>J3L@‘, áE+U A. N>0%3 KQ 

èhFr =S%3 $-Hu É+^. K$) éLu b 

A.; é;O>23 *1E4S23 s?23 $m.>[X Æ_T *2Lãh23 *E(;jM2´3 sT *EüQ 7E+[X 

B3ÜìîX =3>çp3 óEcho effects ò6 *ùE@ A. lL[23 *2â$h?%3 bnEJ AMqr *)SÑ O>ö 

l>J3; KQ Q>hX *+1+1@ A. B$.$µê3 B$.$µê3; ,lâ$,%3 *0E?Y23; sT B$($- v. D¡) 

/USã23 bsM2; ZL[r NQ 7E+ß >[-. ï$1Ä@ Æ_T ,B3Üìî?23 ê >@ \2 A. KQ xT_r {k 

gq] *ìDì B$rL?1. bôL?1%3 d;p3 A. 7E+Ä?23 LT Üìî?23 º$h%3 O$E?yD2 b3_T; =‘ 

                                                 
ó1ò  6 B$rO$h%3 áqõ3 s?23 BSu ,ÉmYE@ K$) d>-. ƒ$[Y23 s?23 íX $m+E01X LT 225 *h1Y2$@ 

≠.$(Å2 ’l>J3L23 l>J3L@‘ ;230 *h1Y2$@ –2’éLu‘b 
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,7m: $%$& KQ O>ñ23 x1ME: S^)Q A. K;$-?23 b$.Q ôL?1%3  $^23 g+-?EU B3Üìî?2$@ Üö 

,lº$h%3 Ar_y√ /-@ O$h?]ê3 KQ RSã23 Syz3 >C ,xC$-vr >C; ê ,xC$-vr c] O>ñ23 b

>[2 s[2 3_T O>[23 A. 7E+Ä?23 $hEJSX $YEq^X; A. 7hC /)O$H%3 D@ |5 bÜö KQ 

ôL?1%3 n2$^23 7öLr 6 \[q-X _yîr; 6 K$h1Ñ3 *[E[J \(Q >Y] ê3*@$0?: B3O>ñ2 

RSã23 ,Syz3 AMqr =Sq+2 KQ ,>E-r É@O; í VG,vr O$Eõ3 œDñ?:ê3 b3_2 KeU O>ñ23 

>J3L23 AMqr KQ KLMr $Äu$( ÉYEJ í?r 7E+ß \X3ÜìîX ,lº$h%3 7@ I?J \X3ÜìîX *rL($^23 

AMqr KQ _y¨X /-@ O$h?]ê3 bAM2; ØE2$M?23 *E[E[Ñ3 AMqr KQ KLMX 6 B3ÜìîX 

*uO>23 *^2$^23 $.>Y] dLÄ?X B3O>ö =S%3 *CSf?%3 {k B$E+q] *+ç3L?. A. B$.$µê3 

*2â$h?%3 bsm?Yr; R$ã%3 >r>-2$@ A. Æ_T *q¥(p3 ;Q ,≠.3Å23 >-@ $maS-X ,¢3tf?:D2 {k 

*hC$-. ,$m1f( K;â KQ iO>X |2} bZ$E[@; x]D23 Syz3 *E2›@ 7EuîX *@L[-23 Å] â>] 

7E+C A. ,BD[Y23 KeU Æ_T *EJ$Y23 A. *hC$-. B3_23 ™ `hfi? vX A. 7hC >r>-23 A. /(3LC 

}$©3 O3S[23b 

c] íöS23 A. KQ NQ A. Bê;$Ä%3 6 /(3LC }$©3 O3S[23 l>[-%3 7MH@ ;Q Sy›@ 

™ AMX  <$YE1ß ≠.$(Å2 ’l>J3L23 l>J3L@‘, êk \(Q A. *2Lm123 K$Mq@ KQ >0( >r>-23 A. 

≠.3Å23 s?23 AMqr $° KQ Nâ¨X  <=3âQ 7,UQ A. ≠.$(S@ ’l>J3L23 l>J3L@‘ 6 9E≥ 

*2Lãh23 bê >@ âLuL2 Æ_T /(3L[23 KQ KLMr 3Sr_ß >a â$[?]ê3 sÄã123 Kî@ Q>h. 

/-23 /-2$@ LT lO;P2$@ *E0EX3j:´3 c^%3 b|2$YT c] 7Cp3 *ìDì ≠.3S@ AMqr KQ 

è@SX *[@$1%3 L2 KQ 3>JQ K$) >C $m. V>C *)O$Hq+2 b 

K$) AMqvr ≠.$(Å+2 *YVE-23 N_23 íX \2$:Ok ArO$h? vq+2 /+q?Ä%3 sM2  V/hr í° 

ØE) AMqr ír>[X ,*)O$H. K$) AMqr KQ è@Sr *[@$1%3 L2 KQ 3>JQ $. >C  v\ ~[ ~UOQ  vÆ ~O fiLJ;! 

AM2; Ø:æ2 ™  v\+:Svr >JQ bZL[r; ≠.$(S@ *YE-23 3_T O>ñ2$@ 9[U ÉYEJ O>ñr x]D23 

Syz3 6 /?+[Y23 /?[@$123 b$®k *G1( S^)Q  <$≥$1X A. ≠.$(S@ ’l>J3L23 l>J3L@‘ A. 
nEJ $®Q ê xC$-X c] B3O>ñ23 *C VSf?v%3 bKk =3âp3 `43S23 KL($[2 ’l>J3L23 /?Yì$@ TIT 

FOR TWO TATS‘ >)¨r c] KQ îãõ3 `4$H23 /@ /[@$1?%3 LT í®Q 3L($) KL-CL?r KQ 

x:$M%3 AMqr KQ g[Ä?X A. dDy í®L) 7CQ $≥$1X $Eh1( A. ’l>J3L23 l>J3L@‘, 
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AM2; 6 ,`C3L23 '($) i$YT x:$M. lÜh) AMqr $m[E[ß A. dDy í®L) S^)Q $≥$1X b

Kk /.$,. 3_T �$?Y?:ê3 *+T_. ,$[J $%$& '($) πj[X KQ I?J =3Åy B$E0EX3j:´3 

™ 3LY1w íEE[X è.$1?23 \?EüQ;b 

A.; ≠.3Å23 ôSyp3 s?23 K$) $m-:L@ ¢Lf23 *2Lãh2$@ sT |+X s?23 '($) 

lSUL?. í¥-% /[@$1?%3 bK$); 3_T ≠.$(Å23 LT N_23 ¢$U 6 *2Lãh23 ,*E2;p3 N_23; 

Z>G?:3 SrS[X \Y] 6 7E01X /[@$1?%3 íTO$E?y3; bK$) 3_T ,≠.$(Å23 N_23; g+ãr 

\E+] í:3 ’S¥(Q |.$.QLOOK AHEAD ‘, >C  ~í ¡m+v?:3 A. B$EY[X *.>G?1. 6 ≠.3S@ 

=$)_23 s]$Yãçê3 x-+2 ≠(SãH23 bA.; `?q%3 KQ B$EY[X =$)_23 s]$Yãçê3 AMqr $° 

KQ ím+vX $û$(S@ K$) 6 `C3L23 7,UQ A. `E¬ ≠.3Å23 s?23 $mqqç ;SV¥Y. ï$-2p3 

*+,-% /0123 7MH@ ≤$y b 

$.Q ≠.$(Å23 n2$^23 N_23 K$) AMqr KQ ¢Lfr *[@$1%$@ LmU lO$h] A] SrLß ØEf& 

≠.$(Å2 ’∏Y(;â‘ bL+U K$) ≠.$(S@ ’∏Y(;â‘ >C Q>@ B$a3jU$@ *E2;Q Kî@ /h]D23 ArSyz3 

KL(LME: /hE0?1. S^)Q A. í®L) Üö ,/hE0?1. K$M2 >C ¢$U LT $,rQ  ≈äO$f@ Üh) b

K$) AMqr `($F2 iL+%3 KQ KLMr $M+. bB$a3jU$U ’∏Y(;â‘ *E43>?@ê3 A] /h]D23 

ArSyz3 '($) *q4$H?. 3>u b>C; /hX KQ dÿ$f?23 A1Ä@ ím?@$0?:3 ™ AMr S^)Q *Câ A. 

Zÿ$H?23 ,x1ÄU 7@ K$) AMqr KQ Nâ¨r {k =3âQ S^)Q $J$0( bK$) AMqr dÿ$f?+2 KQ 

Nâ¨r {k *hXS%3 {;p3 ê>@ A. lº$-23b"I1H 

>[2 B¢t] ≠4$?( Æ_T ≠.3Å23 *E+EqM?23  <lSMU ó <*qEì ò <*EXî?. A. 7E+ß BDy>. 

*[@$1%3 ;Q B$)O$H%3 $m1f( :>[U '($) Æ_T BDy>%3 *E1U$YX 3>u A. 7uQ $mÑ$F. 

*ç$õ3 b,ê;Q >[2 Z$C >r>-23 $mY. O>ñ2$@ SMh%3 6 *h-+23 K;â NQ ¶S-X ,¢3tf?:D2 

sT; *q: *f+M. 3>u c] ô>%3 >E-h23 b,$E($ì K$) O3>[%3 œ$^%3 è.$1?+2 Å)Q $Eh1( $… 

                                                 
ó1ò  6 *ùEh23 *ãEÄ%3 ≠.3Å2$@ *1qõ3 ú] *)O$H%3 6 ,*2Lãh23 K$) d>-. ≠.$(S@ ’∏YE(;â è[Y%3‘ 

LT 542 *ã[(b AMqr; \?(O$[. `. ≠.$(S@ ’l>J3L23 l>J3L@‘ N_23 ¢$U –@ 504 *ã[(b ¢SJQ 

≠.$(S@ ’l>J3L23 l>J3L@‘ 532 *ã[( 6 áf( ,*ùEh23 ÉYE@ ¢$J ≠.$(S@ ’S¥(Q |.$.Q‘ c]520 

*ã[(b 
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BSmÃQ *rQ *)O$H. A. B$)O$H%3 óÉ@O =$Y^?:$@ ’∏Y(;â‘ bò,$^2$ì s[@ 7y>v%3 S^)p3 

$UD?y3 A] BDy>%3 ôSyp3 ,$-E¬ LT; ≠.$(S@ ’∏Y(;â‘, 9hG?r 6 \.ÿ$HX N_23 K$) 

6 Üö \+≥ ÉEU g+-?r *@$0?:ê$@ *E2;p3 A. 7hC ArSyz3 b 

º¨r; 7E+ß ≠4$?( *2Lãh23 *E(;jM2´3 KQ i$YT Ü^M23 \q+-?Y2 dLJ ØEM?23 6 

*ùE@ A. lL[23 *2â$h?%3 bI?J =3Åy B$E0EX3j:ê3 A. ZL+-23 ,*E:$E123 í+]; ,åÉ?uê3 

ZL+]; ,â$F?Cê3 í+]; ,áfY23 B$Ea$rS23; 3L-C; 6 =$ãyQ *qV¥Y. A. dDy ím&3SUk 

6 áU$Y?23 A. 7uQ ímÑ$F. ,*EX3_23 Z>]; ím≥$1X É@ \EU ,*r$fM23 í®L); /q4$H?. 

3>u ÉEU ª” *@$0?:3 RSã23 Syz3b 

ê >q?-X *E+]$U *E0EX3j:k *YE-. c] $µÉ: *ç$õ3 ,9[U 7@ >q?-X $,rQ c] 

*-Eh& B$E0EX3j:ê3 ôSyp3 s?23 xuL?r $mE+] KQ 7]$f?X $m-. b3_°; ,xh123 KeU 

*q:$J; *[ECâ '1E2 *2Lãh+2 l>J3; *2Lu ≠4$?( b*2Lãh23 A. *E($ì *2Lu 'rSuQ ,|2_2b 

$.Q ≠4$?( *2L•3 *E($^23 smU SULX $1:Q 7,UQ A. nEJ $TSTLu 7up 7.î?23 6 

gq] *-Eh& O$E?yê3 Sì¨%3 6 *+,-. /0123 bxh123; 6 |2} LT KQ /)O$H%3 6 

*2L•3 *E($^23 $-E¬ >C 3L V[+X 7E+Ä?23 7Ff%3 ≠4$?Y2 *2L•3 {;p3 ,\+.$M@ É@ 6 |2} 

*HC$Y. /(3L[+2 *E+EqM?23 s?23 K$) $mYMqr KQ ZL[X 7q-@ >Eu 6 9E≥ *2L•3 {;p3 b3_2 

3L($) /)O>. áE2 9[U ≠4$?Y2 *2L•3 ,{;p3 7@ íET$fq+2 s?23  ¿'~.
¡>Gv?:3 7E+Ä?2 

,π$0Y23 S&$G%3; *E0EX3j:´3 s?23 íX $mU$H?)3 b*U$ak {k ,|2} KeU 7) >J3; ímY. 

RS] KQ ArSyz3 >C 3LUS] $,rQ `E¬ Æ_T =$E5p3 b,|2_2 KeU *2L•3 *E($^23 >C ,BQ>@ 

É) LT ,¶jf. ôL?1q@ A. >E[-?23 c]Q Ü^M@ A. *2L•3 ,{;p3 3_2 KeU $m04$?( K$) 

AMqr `CL?23 Kî@ KLMX S^)Q *-fY. *qEC; $mfçL@ 3>5S. O$E?yD2 7]$f23 6 *+,-. 

/0123b 

É) KQ *2L•3 *E($^23 '($) $,rQ 3OLãX $E.3Oâ $ÃLÄ+. c] *2L•3 {;p3 A. nEJ 

í0Ñ3 ◊M23 *2Lãh+2 b}k '($) *@$0?:ê3 Å)Q Ü^M@ $… K$) $-CL?. bK$) i$YT $. 

 v\]Lqû K$?Yì3 KL?:; *)O$H. A. *?: K3>+@ b>C; íX 7E01X /1U$Y?%3 A. dDy 

B$(D]k 6 ØÄF23 s.>G?1% ltmuQ ïL:$Ñ3 *EFGH23 lÜñF23 bÉ) '∂ lL]â 
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NSV¥Y. *h-+23 Ar_23 3L)O$5 6 *2L•3 {;p3 A. ,*2Lãh23 3L2;$ÄE2 lS. *E($ì b� VO>X; 

KL1U$Y?%3 A. l3LT ltmup ïL:$Ñ3 Sq-@ ú] /Y: {k l_X$:Q ZL+-2 ,B$h:$Ñ3 

,=$rtEf23; í+]; ,áfY23 ,B$Ea$rS23; í+] ,åÉ?uê3 ZL+-23; ,*E:$E123 í+]; =$EJp3 

s4$[XOê3 b$.Q K3>+h23 *+^ ~qv%3 6 *2Lãh23 smU B$rêL23 ,l>Ä?%3 ,3>Y); $E($ãrS@; 

,Iq¥-23 ,≠r;SY23; ,3∑rL:; l>Y2¢LE(;b 

>[2 '.>C *2L•3 *E($^23 *çSU O$h?yê *Äç O$MUp3 *1E4S23 óBÉE^23 òs?23 íX 

$TSrLãX 6 7E+ß *2L•3 ,{;p3 g[Ä?23; ,$mY. SrLã?2; íET$f. l>r>u Ü1f?2 

B$J$0Y23 ,B$C$fy´3; c] >J =3L: bÉ) KQ /)O$H%3 >C 3LF+G?:3 é;O>23 Å-23; 

A. *@S∆ *2L•3 {;p3 bAM2; RD?y3 ≤$G5p3 ôâQ {k =$[?:3 é;Oâ *f+?» bAM2; 

$. K$)  <$Äa3; 6 *2L•3 *E($^23 LT *[rS& 7]$fX BDy>%3 *EYh%3 c] é;Oâ *f+?»b 

K$) ≠.$(S@ ’l>J3L23 l>J3L@‘ LT 91@Q ≠.3Å23 s?23 '. V>vC 6 *2L•3 ,{;p3 

>C; ¢$U *2L•$@ {;p3 bÉ) '($) 91@Q *)O$H. íX $mqr>[X 6 *2L•3 ,*E($^23 >C; ¢$U 

*2L•$@ *E($^23 $,rQ bc]; íöS23 A. KQ `E¬ /)O$H%3 6 *2L•3 *E($^23 3LUS] KQ ≠.$(S@ 

’l>J3L23 l>J3L@‘ >C ¢$U *2L•$@ ,{;p3 $. K$) >JQ ímY. 3Oâ$C c] íEqFX 7y>. ;Q 

*)O$H. ']$ã?:3 KQ Z>[X ôL?1. 7,UQb 

'($) l>]$C }$©3 O3S[23 Æ_T *U;S-. ô>2 `E¬ /)O$H%3 6 *2L•3 *E($^23 í®p 

$-E¬ 3L[+X 3SrS[X A] *2L•3 ,{;p3 LT;  V/@ KQ ≠.$(S@ ’l>J3L23 l>J3L@‘ K$) ≠.$(Å23 

S^)p3 $J$0( >Ñ Kz3 bÉ) í®Q >C 3;ÿSC fl$[¡Y23 dLJ ØE) KQ 3_T ≠.$(Å23 K$) 

$U;S-. \XO>[@ c] gE[ß *uOâ l>Eu A. K;$-?23 $.>Y] í?r \h-2 `. ,úh23 ØE); \(Q 

áE2 7m: ,dDñ?:ê3 ØE); \(Q Z$C =3âî@ >Eu 6 l3O$h%3 ,*r>Emq?23 ØE); \(Q ¢$U 

*2L•$@ {;p3 bÉ) KQ SrS[?23 dLJ *2L•3 {;p3 >C èa;Q $,rQ ë-@ ï$h:Q \J$0( 

óNQ π$0( ≠.$(S@’l>J3L23 l>J3L@‘ò, 3ÜH. 7MH@ ≤$y {k \?fç ltEq%3 6 \(L) A2 

KLMr d;Q A. O>ñr "Øãv+23#, \+E.; LÄ( K;$-?23 >-@ KQ O>ñr x]D23 Syz3 

ó"è.$1?23# =$Y^?:$@ *@L[] l>J3; 9[U AMqr KQ Z>[ vr $mE+]òb 
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c] íöS23 A. KQ KL($C *2Lãh23 K$)  <$Äa3; LT; πÉ ~123 7M2  ≈g@$1?. ír>[?@ NQ 

 ≈≠.3S@ ,K$) I?J Kk; K$)  <$f2¨. A. 7hC  ≈ªG5 ,Sy√ KeU 3>JQ ™ Z V>[vr ≠.$(S@ ’l>J3L23 

l>J3L@‘ ôL: ªG5 >J3; ,9[U LT; dLX$(3 BOL@L@3O N_23 \. V>C 6 lS%3 {;p3b 

'rSuvQ *2L•3 *E($^23 A. *2Lãh23 áfY@ ïL+:p3 N_23 'rSuQ \@ *2L•3 ,{;p3 

=$Y^?:$@ =$ñ2k ë-@ B3ÜìîX *+JS%3 *E4$mY23 bÉ); 'Y+]Q ,>]3L[23 KeU dL& ï$-2p3 >C 

,â>ß 7MH@; ,’3jU3 –@ 0b00346 *çSU =$m?(D2 ;Q äDö´3 `. 7) *+[(I1Hb"3_T; 

‹U$M. `aL2= w  0b99654 bÉ@; KQ 3>JQ ™ AMr RS-r I?. ‡î?: *+[Y23 ,lÜyp3 KeU 

B3ÜìîX *+JS%3 *E4$mY23 *h-+2 >C íX $mhY∆ π$0Y@ 6 *2L•3 *E($^23b 

lS. ,ôSyQ ™ 9hXSX *rQ *q: A. BÉ123 *EFGH23 /[@$1?q+2 7MH@ Üh) `. 

=3âQ ≠.3Å23 bl_X$:p$U KLE-.$•3 ™ 3L.L[r =3âî@ 7,UQ A. ,ArSyz3 ê; /EMrS.p3 >C 

3L+-U |2} bÉ) KQ =ê¨T Ar_23 3Lh?) *ñ+@ óK3SXLUFORTAN  òê>@ A. *ñ2 itr$@ 

BASIC ™ 3L.L[r =3âî@ 7,UQ c] ,äD&´3 I?J Kk; K$) Z3>G?:3 K3SXLU  FORTAN 

 Vd>r c] ôL?1. Å)Q A. >Ñ3 I(âp3 A. *US-%3 ltmuî@ ïL:$Ñ3 *EFGH23 lÜñF23 b

6; gÄ+%3 óQò, Sm¥X =É:Q /[@$1?%3 x1Ä@ xEXSX π$0Y23 N_23 Æ;¢SJQ *U$ak {k 

ë-@ B$.L+-%3 ímY] A]; ímû3S@b 

A. nEJ ,d>-%3 ™ í[X ≠.3Å23 lÜF[23 =3âî@ 7,UQ A. ≠.3Å23 *+rLã23 7MH@ 

,·LÄ+. c] íöS23 A. O$F?(3 ≠.$(S@ ’l>J3L23 l>J3L@‘ bAM2; A. *EJ$Y23 ,ôSyp3 ™ 

í[X ≠.3Å23 *+rLã23 ó`. $T>E[-X ÜhM23 ò=3âî@ 7,UQ A. =3âQ ≠.3Å23 ,lÜF[23 $,rQb 

                                                 
ó1ò  >[2 íX O$E?y3 Æ_T *E2É?Jê3 6 =$®k *h-+23 >Y] *rQ *+[( A. 7uQ KQ KLMr d>-. dL& *h-+23 

LT 200 *+[(b 6; *:OÉ%3 ,*E+q-23 I[?23 7) �;¢ A. /h]D23 á« ,B3S. $.Q dL& Æ_T 

B$rO$h%3 áqõ3 >[U íX Æ>r>ß lS. l>J3; 9[U A. dDy xÄ: *YE] *E43LH]b $.Q *YE-23 

*E43LH-23 l}Lyî%3 A. `r¢L?23 sYq,23 >[U Bâ>J KQ KLMX B$rO$h%3 áqõ3 7M2 �;¢ A. 

/h]D23 d3L&î@ 63 ,77 ,151 ,156, ;308 BD[(b 3_MT; >[U  V/hX KQ d>-. dL& *h-+23 

WCQ $]L( $. A. BD[Y23 *-CL?%3 ∏2$h23 $Tâ>] 151b 
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Kk >r>ß $. ∑fr π$0Y23 6 *2L•3 *E($^23 áE2 3S.Q Dm: |2}; âLuL2 3969 

*[rS& AMqr $mEU *.QLX ≠.3Å23 *ìD^23 /?123; óÉ@ $mEU ≠.$(S@ s43LH-23 RANDOM ò

c] 7M5 B$E4$Yì 6 B$EfFX  VNO;>23 *+1+1?%3 Round robin b>C; íX π$,rk 

*ULfF. B$uOâ Æ_T *2Lãh23 lÜhM23 3>u 6 gÄ+%3 óQ ò*U$a´$@ {k B$.L+-. A] 

/)O$H%3 ímû3S@; b7MH@; ,œ$¬k '($) i$YT S^)Q A. KLE+. *+[( 6 *2L•3 *E($^23b 

É); LT d$Ñ3 6 *2L•3 ,{;p3 KeU Øã+23 I[+E: lîU$M. bÉ) KQ |(L) d;Q A. 

O>ñr $h2$ö $. K$) ØV+Mr 3Ü^) bS^)Q A. ØF( BDy>%3 *)O$H%3 '($) ØF?X 

,Øã+2$@ 3_2 A. èa3L23 KQ í¥-. /[@$1?%3 >C 3L[+X *2$:O *2L•3 {;p3 s?23 >EfX Kî@ 

áE2 A. N>0%3 KQ KLMX d;Q A. ,O>ñr 3L)OâQ; $T3tñ.b 

6; *2L•3 ,*E($^23 K$) i$YT ƒ$hXO3 gEì; $,rQ /@ ô>. Øã2 ≠.$(Å23 ôL?1.; 

\43âQ bnEJ '($) `E¬ ≠.3Å23 *1qõ3 ú] {;p3 *fEã2 =$Y^?:$@ >J3; 9[U ó>C; 

¢SJQ 3_T ≠.$(Å23 *hXS%3 *Y.$^23 bò$.Q ≠.3Å23 *1qõ3 ú] ,lÜyp3 $m-Eq0U ™ AMX 

*fEã2 $. 3>]  <$û$(S@  <3>J3; $,rQ b$.Q œ$¬k ƒ$hXOê3 /@ ô>. Øã2 ≠.$(Å23 \?uOâ; 6 

*2Lãh23 K$MU 0b58 b 

Kk *q123 s?23 tEV∂ 7MH@ >Eu $. /@ ≠.3Å23 *fEã+23 $m1f( sT ô>. *]∑23 

*EC3>F%3; s?23 xE0?1X ≠.3Å23 $∞ B$r>Ä?+2 s?23 ZL[r $∞ x]D23 Syz3 bAMqr; KQ 

Iq1r ≠.$(Å23 "'F6'm.2%# Kk Z$C O>ñ2$@ OLU ø;>J *2$J O>ö "Üö `CL?.# A. 7hC 

RSã23 Syz3 b$.Q $. \EY-( –@ "Üö `CL?%3# 9h,2$@ í+U â> vw 7MH@ gECâ bc]; 7) 

,d$J KeU *ã[Y23 sT \(Q $. ™ tf~?1~r x]D23 Syz3 *E0EX3j:´3 $ma VSw; c] *@$0?:3 

,*rOLU KeU x]D23 Syz3 7FÄE: c] l>4$U lOSM?. A. 7^. Æ_T *E0EX3j:´3 *(S%3b 

6 *2L•3 *E($^23 A. ,*2Lãh23 K$) i$YT â>] A. ≠.3Å23 s?23 '.>G?:3 7MH@; 

>q-?. 3â>] A. Bê$J O>ñ23 sM2 ôSX $. N_23 AMqr KQ �S© \@ b$.; K$) â>w xEXSX 

≠.3Å23 *fEã+23 ;k{ >J >E-@ LT ô>. $mYM∂ A. ØEM?23 `. =ê¨T Ar>Ä?%3 b$.Q 

K$r>Ä?%3 K3_+23 $($) /qm. 6 3_T â>F23 ÉmEq:î1U óªJ$f23 TESTER ò;óA VM ~1v%3 

TRANQUILIZERbò 
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Z>[X >Efrâ /?:âDö ≠.$(Å@ óªJ$f23 TESTERò, >C; g[J *hXS%3 *:â$123 

/-@Op3; 6 *2Lãh23 b>[2 íq vç 3_T ≠.$(Å23 nÄh+2 A] =$f-,23 ;Q ,/Ef&$-23 \YM2; 

>-?1. ï$Ä1(D2 3}k $. SmÃQ x]D23 Syz3 \(Q Üö 7@$C dDñ?:D2 bKk 3_T ≠.$(Å23 

Üö Nâ$E?]3 A. nEJ \(Q O>ñr 6 *+[Y23 {;p3 A. 7uQ KQ Å?” lâO 7-U x]D23 

Syz3 b3}eU $. O>ö x]D23 ,Syz3 O_?-E: A. dDy K;$-?23 x-+23; gU; Q>h. 

l>J3L23 l>J3L@ $% I[hX A. *h-+23 bÉEU 3>] ,|2} \(eU K;$-?r 6 /?+[Y23 *E($^23 ,*^2$^23; 

\YM2; O>ñr 6 `E¬ BD[Y23 *[JD23 b>[2 Z$C óªJ$f23 TESTER ò7q-@ >Eu 6 

dDñ?:3 >r>-23 A. ≠.3Å23 *E+EqM?23 s?23 K$) AMqr $° KQ ZL[X =3âî@ >Eu 6 9E≥ 

*2L•3 {;p3 A. l3O$h%3 óL2 '($) >C ')j53 $mEU bòc]; 7Eh: ,d$^%3 KeU ≠.$(S@ 

’l>J3L23 /?Yì$@ ‘ TIT FOT TWO TATS ê O>ñr êk >-@ KQ O>ñr x]D23 Syz3 6 

/?+[Y23 /?[@$123 bAM2; óªJ$f23 TESTER òê O>ñr /X VS% c] œ3L?23 b3_2 KeU 

≠.$(S@ ’l>J3L23 /?Yì$@‘ TIT FOT TWO TATS lâ$] $. K;$-?r `. ≠.$(S@ óªJ$f23 

TESTERò, 7ñ?1vr; `H@Q dDñ?:3 *0E?( \.SM2 bÖJê KQ ≠.$(S@ óªJ$f23 

TESTER ò™ í[r =3âî@ >Eu 7MH@ ≤$y 6 *2Lãh23 bc]; 7) ,d$J \(eU Z V>C B$uOâ 

*ù&3; ë-h2 A. ≠.3Å23 *(S%3 *+m123;b 

d$^q); Sy√ c] *EfE) xvh1X óªJ$f23 TESTER òBDMHq@ ë-h2 ≠.3Å23 

ôSyp3 s?23 '.$C =3âî@ >Eu 6 *2L•3 ,{;p3 7V.îX B$-rLY?23 *ìD^23 Q>h% ◊1E2 ∏YE(;â 

6 gE[ß *0E?Y23 ôLF[23 b'($) i$YT K$?)O$H. K$?+FfY. ≠.$(Å2 ∏YE(;â è ~[~Yv%3 

REVISED DOWNING, sYh%3 c] ≠.$(S@ ’∏YE(;â‘ N_23 3>@  <3>]3;  <3>u 6 *2L•3 

{;p3 b>C; $X=$u A. œ$Y?: R b7rL) ◊1E2; ∏YE(;â \1f( bÉ) B=$u *G1( lO VL≥ 

7MH@ ØEf& A.  ≈g@$1?. ,ï$5 ∏+hr A. Sq-23 >JQ ú] $.$] I]>r; ØE?: K$.LE( b

c]; 7) ,d$J KeU óªJ$f23 TESTER ò>C 7ñ?:3 `E¬ ≠.3Å23 ,*ìD^23 $%$& KQ 

ím-E¬ 3Lh1J KQ 7,UQ $. ímYMqr \+-U `. ≠.$(Å23 N_23 K;$-?r S^)Q A. ØF( 

'CL23 >-@ K;$-X NQ >J3; ,ímY. LT KQ 3;Sq?1r 6 K;$-?23 b6; ,`C3L23 K$) ím-:L@ 

$-E¬ KQ 3L(LMr 7,UQ ê$J L2 í®Q >C 3L+-U $. \+-U ≠.$(S@ ’l>J3L23 l>J3L@‘ >r>-23; 

A. ≠.3Å23 ôSyp3 B3} xX3S%3 ,*E2$-23 NQ O>ñ23 6 *+[Y23 *E($^23 lº$h. *@$0?:3 O>ñ2 
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óªJ$f23 TESTER ò6 *+[Y23 {;p3 bK$) AMqr 3_° 7-f23 KQ åt?Yr 33O3_?] A. 

óªJ$f23 TESTER ò$… AMqr KQ 7-± OL.p3 Ü1X c] $. Z3Sr A. >-@ |2} b 

$.Q ≠.$(S@ óA VM ~1v%3 TRANQUILIZER òLmU è VaLr *[rS& S^)Q  <*Câ  <*]3S@; 6 

dDñ?:3 >r>-23 A. ,≠.3Å23 LT; |2_@ /hr  <$r>ß S^)Q *Câ bLmU 6 d;Q S.p3 I-1r {k 

áE:îX  ≈*CD]  ≈*ùU$M. *E2â$hX `. x]D23 ,Syz3 $mYEJ 9[U d;$w O_Ä@ KQ ôSr Kk K$) 

\($M.e@ KQ è@Sr $ùE5 L0Yr; \1fY@ bZ V>[X ∏rS) ¢O_EU ≠.$(Å@ óA VM1%3 

TRANQUILIZER ò*[@$1q+2 >C; =$u 3_T ≠.$(Å23 6 *hXS%3 *-@$123 Arú-23; 6 

*2Lãh23 bÉ) KQ 3_T ≠.$(Å23  ŒK;$-?. 6 ,lâ$-23 \YM2; >-?1. O>ñ+2 3}k $. O>ö x]D23 

Syz3 7MH@ OSM?. b3_2 KeU 3_T ≠.$(Å23 7Eqr {k K;$-?23 6 ê3s?Yì lú] *+[( ;Q 

`@Op3 Arú]; *+[( ,{;p3 3}k K$) x]D23 Syz3 $(;$-?. b$mYEJ 9[U ZL[r =$[2e@ O>ö 

Üö t ~f~?1 v. bA.; dDy O$¥?(ê3 I?J í?r SrLãX 9q( A. K;$-?23 ,dâ$h?%3 d;$w 3_T 

≠.$(Å23 KQ Q>‚ x]D23 Syz3 \Y VM1vr; 7up KQ KLMr $≥$1?. `. B3O>ñ23 *CSf?%3 b

3}eU Sq?:3 x]D23 Syz3 6 ,K;$-?23 $mYEJ èhF?: B3O>ñ23 S^)Q  <3O3SMX bAM2; $%$& 

K$) óA VM1%3 TRANQUILIZER ò <$¥U$≥ c] d>-.  ≈B$]LU>. ∏+hr 2b25 *ã[( c] 

7Cp3 6 *)SÑ3 ,l>J3L23 \(eU A2 O>ñr /XS. c] ,œ3L?23 ê; O>ñr S^)p A. `@O 'CL23 

◊M23 bÉ) \(Q d;$w KQ xY0?r 9ñ,23 c] \¥J 3Ü^) b 

Kk $. �$?w \E2k =S%3 Z$E[+2 =3âî@ >Eu 6 N>ß ≠.3S@ sû$(Å) óªJ$f23 

TESTER ò;óA VM1%3 TRANQUILIZER òLT â3>-?:ê3 Z$[?(D2 >-@ ø;>J O>ö 

"Üö `CL?.# A. 7hC RSã23 Syz3 b3_2 É+^. KLMr Øã+23 $rtû KeU A. Nt0%3 $,rQ KQ 

KLMX $E.$[?(3 bKk ≠.$(S@ ’l>J3L23 l>J3L@‘ `q± /@ /X$T /?q123 /?hhÄ%3 bLmU 

,ØEã2 ,è.$1?.; s.$[?(3; $,rQ bÉ) \(Q A2 KLMr d;Q A. O>ñr ;3>@Q è.$1?r; `. 

O>ñ23 7FfY%3 >-@ *@$0?:3 ;lâSfY. \YM2;  vt ~f?1vr É43â O>ñ2$@  Vëñ@ S¥Y23 A] ô>. 

A1J Ü: 7]$f?23 N_23 ø>J I?J $mYEJb 

>[2 BSVìQ é;Oâ *2L•3 {;p3 A. *2Lãh23 c] 9EÄ%3 sùEh23 *2L0+2 ,*E($^23 

|2};  fiKp /1U$Y?%3 3L($) c] í+] ≠4$?Y2$@ b≠?Y?:3; SrS[?23 dLJ ≠4$?( *2L•3 {;p3 
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A. *2Lã@ *+,-. /0123 ï$-2p ïL:$Ñ3 ó â;S+E1)Q1980 Q òKî@ A. Nt0%3 áE2 6 KQ 

KLMX $fEã2 ,x1ÄU 7@ $≥$1?.; $,rQ bÉ)  ~RS ~] /1U$Y?%3 6 *2L•3 *E($^23 Kî@ ë-@ 

>]3LC }$©3 O3S[23 *≥$1?%3 ≠.$(Å–) ’l>J3L23 /?Yì$@‘ ≠.$(S@; ’∏YE(;â è V[Y%3‘ K$) 

AMqr KQ ZL[X =3âî@ 7,UQ A. ≠.$(S@ ’l>J3L23 l>J3L@‘ 6 9E≥ *2L•3 {;p3b 

K$) >r>-23 A. ,/1U$Y?%3 6 *2L•3 ,*E($^23 KLYq?r KQ  V7¥X |+X B$u$?Y?:ê3 

 <*+]$U B3}; *+ç bAqU /@ B$)O$H%3 /?Yìê3 ,/?123; 'q1X3 `1X KLìDì; *)O$H. 

,Øã+2$@ '($); $m+) $hrS[X *≥$1?. $]L( ,$. c] 7CQ Sr>[X b>[2 íX ír>[X ≠.$(S@ 

’l>J3L23 ,/?Yì$@ A. 7hC KLu ,âO$Yr$. LT; ™$] =$EJQ *E4$[XO3 A. *M+q%3 l>Ä?%3 b

\YM2; =$u *hXS%$@ *-@3S23 Arú-23; bÉ); ,$Yf+:Q KeU ≠.$(S@ ’∏YE(;â è[Y%3‘ >C Z V>vC 

/XS. b\YM2; 6 lS%3 *E($^23 K$) 6 ØFY23 Üyp3 A. *2Lãh23 b 

;>hr KQ $. K$) >C ø>J LT  Œ7]$fX Ü^ v. /@ é$Y23 Ar_23 3L[?:3  <$:Oâ  <$YE-. 

Ar_23; 3L[?:3 $:Oâ Sy√ A. *2L•3 {;p3 bK$MU éO>23 d;p3 :"A v) $fEã2 $≥$1?.;b# 

$.Q éO>23  $^23 K$MU S^)Q *E2Dñ?:3 :"Kk K$) K;Syz3 /fEã2 ,/≥$1?.; KLME: A. 

N>0%3 *2;$≥ í°Dñ?:3 lâ$f?:ê3; ímY.b# AM2; Ar_23 3Lh]L?:3 éO>23 d;p3 3L($] 

A. Ar_23 3Lh]L?:3 éO>23 , $^23 6 *2L•3 *E($^23 A. *2Lãh23 bK$); $û$(S@ óªJ$f23 

TESTER ò;óA VM1%3 TRANQUILIZERò, ArSì¨. /+]$U; 6 dDñ?:3 ≠.3Å23 s?23 

í1?X *(;S%$@ lÜhM23 bAM2; Ar_23 3Lq+-X éO>23  $^23 ™ 3L.L[r =3âî@ >Eu c] 

äD&´3 bxh123; LT \(Q >Y] ím?2;$≥ dDñ?:3 ≠.3Å23 ôSyp3, 3Ü^) $. 3L($) KL[+?r 

6 Sy√ R$ã%3 $@$[] $EU$) 7-• *h-+23 $m?.S@ 7CQ lîU$M. DM2 /h]D23 $… AMqr KQ 

KLMr \E+] d$Ñ3 6 7Ã K;$-?23 dâ$h?%3 ª2$õ3 bc] 7Eh: ,d$^%3 >[2 ¢SJQ ≠.$(S@ 

óA VM1%3 TRANQUILIZER ò*hXS%3 *-@$123 ,Arú-23; ÉYE@ ¢SJQ ≠.$(S@ óªJ$f23 

TESTER ò*hXS%3 *:â$123 /-@Op3; bÉ) KQ 7) >J3; ÉmY. ä$U *uO>23 s?23 $m[[J 

≠.$(S@ ’l>J3L23 l>J3L@‘ 7Cî@ A. n+ì ≠.3Å23 bAM2; ™ ¢Sß *rQ *)O$H. A. 

B$)O$H%3 ,ôSyp3 s?23 '2;$J gEhãX �$?Y?:ê3 œDñ?:ê3 éO>+2 , $^23 *hXS. 

*hrSC A. *q[23b 
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ÉYE@; K$) Z3>G?:3 éO>23  $^23 7Eqr LÄ( d$ã@k dL-f. éO>23 ,d;p3 ™ 

`ã?1r NQ A. /)O$H%3 lâ$f?:ê3 S^)Q A. lO$1õ3 s?23 sY v. $∞ 6 ,*2Lãh23 =3Su 

ím?2;$≥ dDñ?:ê >]3L[23 *(S%3 ;Q *+T$1?%3 b'($); B$)O$H%3 S^)p3 $J$0( 7E∂ Kp 

KLMX âSû B$-rLYX lÜñç $Eh1( ≠.$(Å2 ’l>J3L23 l>J3L@‘ >C; 'qq vç sM2 tVE v∂ 

xÄ1Y~X; `. x]D23 èa3L23 ≠.$(Å2 "s43LH-23# ’ RANDOM‘, ;Q NQ x]ê Sy√ 

Üö K;$-?. lS%$@ bAM2; _EfYX Æ_T O$MUp3 ™ í[r Nî@ =3âQ 7,UQ A. 7MH23 ëÄ%3 

≠.$(Å2 ’l>J3L23 l>J3L@‘ b3_2 KeU ’l>J3L23 l>J3L@‘, N_23 í01(3 `. ,`Eq•3 >C ¢$U 

*2L•$@ *E($^23 A. *2Lãh23 É) ¢$U *2L•$@ {;p3 b 

7mU '($) ≠4$?( *2L•3 *E($^23 KLM?2 *f+?» L2 K$) `r¢LX B$)O$H%3 >C Ø+?y3 

7MH@ ?NSTLu ;Q Å-Y2 A] |2} ïL+:î@ ,Sy√ 7T ZL[?: l>]$C ’l>J3L23 l>J3L@‘ 
=3âî@ 7,UQ 6 åLYX `:;Q A. B$Ef+õ3 ?*EùEh23 ,IY-q@ 7T $®Q eCF.6? 

,*Ea3jUê3 BêLãh23 A. *+1+: =$Y@ 6 d3¨123 3_T ª VÄf?2 l>E•3 *[rSã23 AqMX 

NL?ß 7) l>J3; $mY. c] `r¢LX Ø+?» å3L(p ≠.3Å23 *)O$H%3 b$.Q *[rS& =$Y@ Æ_T 

BêLãh23 *2 V>-v%3 7MH@ Üh) smU  Œ*YEh. 6 gÄ+%3 óQ bò'($MU ≠4$?Y23 sT ¢LU ≠.$(S@ 

’l>J3L23 l>J3L@‘ *1qG@ A. B$]LY?23 *?123 ,*2Lãh+2 É) ¢SJQ *hXS%3 *E($^23 6 lO;>23 

*:â$123 b ≠.$(S@ π$0( *($çO; *($?. ôL?1% NLC O$h?y3 êk 3_T $.;’l>J3L@ l>J3L23‘b 

$.Q *[rSã23 ôSyp3 g[Ä?+2 A. *($çO ≠4$?Y23 smU =$H(k *+1+: *+.$) A. 

BêL•3 *Ea3jUê3 *E+h[?1%3 *2Lãh+2 bë-@ ≠.3Å23 ó;Q >]3LC O$E?yê3 ò'[fyQ 

7MH@ Üh) nEÄ@ ™ AMr A. 7q?Ä%3 KQ í?r $mhrS∆ 6 BêLãh23 ,*E+h[?1%3 6 /J KQ 

ë-h23 Syz3 K$) $Äu$( É@ \EU *r$fM23 nEÄ@ KQ O3Sq?:3 íTOL,J 6 BêLãh23 

*[JVD23 KLME: Dq?≥ b3_°; ,xh123 KLME: A. >Ef%3 KQ 7+Ä( $. ø>ÄE: c] ô>. 

*+1+: A. BêLãh23 3}k $. 'ÄhçQ ≠.3Å23 S^)p3 $J$0(  <=tu Å)Q A. *ùEh23 *ãEÄ%3 

7M2 ,≠.$(S@ $.Q ≠.3Å23 7Cp3 ,$J$0( DE+[U $.  ¿'+@LC bKLME: 3_T 7E+Ä?23 3O$h?y3 

$rLC 3>u ôL?1% =3âQ ,≠.$(Å23 Kp π$0Y23 í43>23 x+ã?E:  <$û$(S@ \-:L@ Z$E[23 7q-@ 

>Eu `. ≠.3Å23 *Äu$Y23 ôSyp3b 
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Z V>[r í+] =$EJ´3 s4$[XOê3 *[rS& l>Ef. ÜMf?+2 Æ_∞ *+MH%3 *EME.$Yr>23 ó ¢Sfr3SX

1971 tYE);3â ;1976B$ÄfF23 , :179 − 202 : nEq: âO$Yr$.1978ò b7E© KQ i$YT >r>-23 A. 

B$(3LEÑ3 s?23 sq?YX {k *+EFU ,l>J3; sT; lâ$] $. 7]$f?X `. $m,-@ b¶jU3 KQ Æ_T 

BD]$f?23 _yîX 7M5 *+,-. /0123 b$.>Y] s[?+r ,K$(3LEJ ÉmYMqr KQ $(;$-?r `. 

$ü>JQ ,Syz3 ;Q KQ ê ,$(;$-?r ;Q KQ $ü>JQ AMqr KQ  V7ñ?1r Syz3 b¶jUQ $,rQ KQ 

7) K3LEJ AMqr KQ tEqr â3SUp3 Ar_23 gh: KQ; 7]$fX ,ím-. \YMqr; $,rQ KQ S)_?r 

x(3L•3 l¢O$h23 A. ,ím+]$fX c] 7Eh: d$^%3 7T K$) Syz3 $(;$-?. 6 lâ$-23 ZQ ê b

3_MT; KeU *2L•3 6 *2Lãh23 AMqr KQ  V>-vX l$)$≥ 7E• >J3; 7^% Æ_T ,B$(3LEÑ3 `. 

*E($M.k Z3>G?:3 7) l>]$C }$©ê O3S[23 A. 7hC â>] Üh) A. â3SUp3 bA.; /.$,%3 

*h:$Y%3 3_° Ü1f?23 LT KQ K3LEÑ3  V/-%3 AMqr KQ 7]$f?r `. K3LEJ Sy√ Z3>G?:$@ 

\X>]$C *ç$õ3 6 ,O$E?yê3 $.$∂ 7^. $. \-:L@ KQ Z>ãFr K3LEÑ$@ Syz3 ,\:jfr; 

Z3>G?:$@ l>]$C O$E?y3 ôSyQ b 

Kk *qEC 3_T \@$H?23 AqMX 6 \(Q èq1r l$)$Äq@ d$Eup3 *E+h[?1%3 A. *2Lã@ $. b

lSMf23; sT KQ BDy>%3 S^)p3 $J$0( >0?: $çSU Å)Q $mqr>[?2 6 *2L•3 ,*.â$[23 

$.Q BDy>%3 7Cp3 $J$0( KLM?1U $mEU  Œ≤SU 7CQ 6 ír>[?23 lS. ôSyQ b7up; 

,*C>23 $YYMqr dL[23 Kî@ â>] Ω1Y23 ó;Q ,=$Y@p3 ;Q *rO_23 òA.  ≈7y>v. /-. x:$Y?E: `. 

*uOâ |2} 7 ~y>v%3 6 *2Lãh23 b$YE+] KQ  V∑f( 9:L?. è@S23 N_23 Æ$[+?r âSf23 c] \(Q 

x:$Y?. `. â>-23 `CL?%3 =$Y@p âSf23 ó;Q \?rO} bòc] 7Eh: ,d$^%3 3}k $. 7FJ ≠.$(S@ 

ó;Q l>]$C O$E?y3 òc] *uOâ *E2$] 6 *2L•3 {;p3 A. *2Lãh23 dâ$-X sf-a *uO>23 

s?23 $m[[w ≠.$(S@ ,Sy√  <3}k KeU  v\çSU 6 7E^q?23 6 *2L•3 *.â$[23 KLM?: ôL?1q@ 

/f-,23 $,rQbI1" H,3_2 KeU ≠.$(S@ ós43LH-23 RANDOMò, c] 7Eh: ,d$^%3 KLME: 

                                                 
ó1ò  Kk  7) $T¢Sw s?23 B$uO>23 d V>-. \EU KLMr *2Lãh23 A. $E($ì 3t Vf≥ DEu g+© Æ_T �$?(´3 *E+q]

d V>-%3 LT ≠.$(S@ h'mW%  nEJ ,≠.3Å23 A. ≠.$(S@ 7) `. \4$[+@ $mE+] 7FJ s?23 *uO>+2

ôSyp3 ≠.3Å23 π$0( `. *h:$Y?. KLMX 6 d;p3 7E•3b 
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7CQ *EüQ 6 7E•3 , $^23 ÉYE@ KLME: ≠.$(S@ ’l>J3L23 l>J3L@‘ ÆÜö; A. ≠.3Å23 B3} 

B$uO>23 ,*E2$-23  Œ7^… DE^∂ 7,UQ b 

x1J; íET$f%3 ,*E($1(´3 KeU ≠.$(Å23 N_23 ê 701r *uOâ *E2$] >C KLMr 7CQ 

êÉ?J3 6 OLm¥23 6 7h[?1%3 >r>-+2 A. ï$h:p3 *f+?G%3 bô>Jk BêÉ?Jê3 sT KQ 

x]D23 ï VS0E: B$E0EX3j:3 *f+?» O;Sq@ ,'CL23 A.; íì |1q?r s?2$@ 7q-X c] 

7q)Q \u; b$.Q dÉ?Jê3 Syz3 LmU KQ ªGH23 N_23 Z>G?1r $û$(S@ ôSr KQ 

B$E0EX3j:ê3 ôSyp3 S^)Q $J$0( d VLÄ?EU {k l>J3; A. Æ_T B$E0EX3j:ê3 bi$YT; 

dÉ?J3 Sy√ Kî@ ªGH23 N_23 7ñHr 3O;â ,<$E:$:Q L,-) 6 éSñ(LM23 ;Q Sr>. 

å;ú. ,NO$∆ >C ¶S-?r =$FC„2 3}k $. /hX KQ *E0EX3j:´3 s?23 $m-hX3 '1E2 

*Äu$( 3>u b,3_2 ,í+-?2$U ,>E+[?23; O$E?yê3; AMqr KQ K;$-?X $-E¬ 6 K;¨H23 

*E($1(´3 A. 7uQ �$?(k *E+q] A. $®î5 KQ 7-∆ B$E0EX3j:ê3 Üö *Äu$Y23 $Eh1( 7CQ 

êÉ?J3 6 OLm¥23 ÉEU >-@ b 

Kk l$)$≥ Æ_T *E+q-23 *2Lãh2 *+,-. /0123 sT 6 `C3L23 l$)$≥ *w‰ 

lº$h.; b V/hX; *ULfF. *2Lãh23 *uO>23 s?23 7Fß $mE+] 7) *E0EX3j:k *(O$[%$@ `. 

7) A. B$E0EX3j:ê3 ôSyp3 b$.>Y-U Q>hX ó*ULfF%3 òx1Y2$@ s?23 7FJ $mE+] 7) 

åL( 6 7Eu ,$. AqU NO;P23 ï$1J x1Y23 s?23 KLM?: lâLuL. 6 7E•3 Zâ$[23 

9[UI1H bÉ+MU K$) =3âQ *E0EX3j:´3 ,7,UQ É+) â3â¢3 Lq( $m+E^∂b 

'. V>C ≠4$?Y23 *FC lÜ^ v. bd;îU =‘ 7FJ LT `u3SX B$)O$H%3 ô>J´3 lú] 

s?23 B¢SJQ î&;Q xX3S%3 {k ØF( $mq0J œ;p3 ô>2 7E•3 á.$õ3 ÉYE@ '($) 

                                                 
ó1ò  >[2 '∂ Æ_T l$)$Ä%3 BêL0+2 *E+h[?1%3 A. *2Lãh23 ï$1Ä@ 9:L?. *qEC ƒ$[Y23 s?23 

$T¢SJQ ≠.$(S@ /-. `. S4$: ≠.3Å23 ,ôSyp3 nEJ KLMX íE[23 *:$[%3 sT Z$COQ ≠.$(Å23 

lâLuL%3 6 7E•3 œ$Ñ3b $.Q Z$COQ ≠.$(S@ $. 6 7E•3 Zâ$[23 >[U  ~> ¡[v?]vQ $®î@ *h:$Y?. `. $m0?Y. 

A. Z$COp3 6 7E•3 œ$Ñ3 $m&$[(; 6 7E•3 œ$Ñ3b {L?r; 3_T =3Su´3 $:$EC $E1E4O *ULfF% 

B3>4$-23b LT; d$^%3 >EJL23 6 3_T ï$?M23 N_23 'Eã]Q \EU Z$COQ B3>4$-23 3Ü1fX ,$E:$:Q 

ê>@ A. Ü1f?23 NLùf23 âS0%3b 
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B$)O$H%3 B3} xX3S%3 *ã:L?%3 7E∂ {k *¥U$Ä%3 c] ,$m-C3L. $.Q B$)O$H%3 s?23 6 

*q[23 smU 9[U s?23 'E[@ $m.$0JQ LqYX =9h@ bdL+Ä@; 7E•3 ,á.$õ3 'f?y3 ≠.3Å23 

s?23 '($) $mhX3S. 6 n+^23 Üyp3 A. *2Lãh23 ,$.$∂ ÉYE@ BQ>@ xX3S%3 Iã:L23 

ª+[?2$@ ,flÉM(ê3; $.Q ≠.3Å23 s?23 6 n+^23 c]p3 >[U BSq?:3 6 LqY23 óS¥(3 

7MH23 2bò 

 `ab lE1)%2 :b%]m)% n'o% d2%;a /'J'fTW pqF5)% 7'8C)% 
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s)$ vß Æ_T *E+q-23 Q>h. =$[h23 ôLCæ2 bKk ≠.$(Å23 N_23 è0Yr 7MH@ 9:L?. 

`. `r¢L?23 œ$Ñ3 >]3L[+2 c] /)O$Hv%3 èhFE:  <=tu Å)Q A. *ùEh23 *ãEÄ%3 >]3L[2$@ 

ôSyp3 6 7E•3 Zâ$[23 b6 ,*r3>h23 ú?YX l>]$[23 s?23 è0YX `. `E¬ å3L(Q ,>]3L[23 

AM2; =$f?y$@ >]3L[23 *Äu$Y23 ÉEU ,>-@ KeU π$0Y23 RL: x+ã?r =3âQ 3>Eu `. >]3L[23 

*Äu$Y23 ôSyp3 b 

SULX Æ_T l$)$Ä%3  <3OL¥Y.  <$EùE@ \(p ™ í?r ír>[X >]3LC *E)L+: l>r>u bsT; 

Ø+?© A] OL¥Y%3 s4$[XOê3 ;Q NOLã?23 N_23 èq1r BêLÄ?2$@ ír>[?2 B$E0EX3j:3 

l>r>u 6 *ùEh23 b6 OL¥Y%3 ,sùEh23 i$YT `r¢LX Üñ?. å3L(p *YE-. A. >]3L[23 bèhF?U 

>]3L[23 7Cp3 $J$0( 7CQ ,$]LE5 ÉYE@ ú?YX >]3L[23 S^)p3 $J$0( bKk `r¢L?23 

s4$FJ´3 å3L(p â3SUp3 Üñ?r 6 7) 7Eu A. ,d$Eup3 3_T;  VÜñr *ùEh23 s?23 xuL?r 

c] 7) åL( A. â3SUp3 7.$-?23 $m-. b 

>[2 íX 7E^∂ ≠.3Å23 l>E•3 ≠.3Å23; *fE-,23 x1Y@ *r;$1?. 6 *r3>h23 bAM2; 

O;Sq@ ,'CL23 Q>hX ≠.3Å23 *fE-,23 `u3j2$@ ,N;$m?23; ÉYE@ Ç-?YX ≠.3Å23 l>E•3 b

π$0Y23 >2Lr >rt%3 A. ,π$0Y23 ƒº KQ  v>q~?1vr π$0Y23 A. 7]$fX ≠.3Å23 *Äu$Y23 

ôSyp3 bA. *EJ$Y23 ,ôSyp3 3}k $. I[?:3 π$0( l>]$C *YE-. A. $µO>C c] dDñ?:3 

>]3L[23 ,ôSyp3 ,$mYEJ $.>Y] BL∂ |+X >]3L[23 s?23 'aS-X ,dDñ?:D2 èhFX 

$[23l>] s?23 >q?-r $mE+] 7 Âñ~?1v%3 *+)›?. \u3LE:; 3ÜF. $∞$H. b 

A. *+^.p3 l>E•3 c] ¶3S[(ê3 sùEh23 LT |2} N_23 \.>[r $Y2 ≠.$(S@ KL?ñYrO$T 

HARRINGTON, ≠.$(Å23 Üö ØEã+23 >EJL23 A. /@ *1qõ3 ú] $û$(S@ s?23 

'+ç; {k s4$mY23 6 *2L•3 *E($^23 b6 s?4$%3 7Eu {;p3 ;Q $. ,ïO$[r A. *2Lãh23 

,*EùEh23 K$) ≠.$(S@ KL?ñYrO$T HARRINGTON >rtr A. \?h1( ,*rLù%3 É) LT d$Ñ3 `. 

≠.$(S@ ’l>J3L23 l>J3L@‘ ÆÜö; A. ≠.3Å23 *fEã+23 *Äu$Y23 ôSyp3 s?23 >rtX A. 

x1Y23 *rLù%3 â>-2 /)O$Hv%3 $mEU b`uSr; |2} *E0EX3j:„2 *E2Dñ?:ê3 ≠.$(Å2 

KL?ñYrO$T HARRINGTON b>Y]; 7E•3 /?4$%3 ;Q $. ,ïO$[r BQ>@ =$E5p3 IÄYX 

$ÄY. $f+?» $ÃLÄ+. b'($) ≠.3Å23 7Cp3 $J$0( ,¶S[YX É@ sY-r KQ â>] á43Sf23 
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*E[h?%3 ≠.$(Å2 KL?ñYrO$T HARRINGTON _yQ ªC$Y?r S^)Q S^)îU bâS0q@; KQ èhFr 

≠.$(S@ KL?ñYrO$T HARRINGTON ,$aS[Y. dL+Ä@; 7E•3 ,Ø2p3 èhFr 3_T 

≠.$(Å23  <$aS[Y. \+^. 7^. ≠.3Å23 ôSyp3 *+@$[23 ,dDñ?:D2 s?23; Z$C $m:3jU$@ b 

 V/hr 7E+Ä?23 sùEh23 KQ =3âp3 >E•3 `. ≠.3Å23 s?23 sT $m1f( ê 701X B$uOâ 

*E2$] LT 6 *+FÄ%3 *E+q] *qrtT *EX3} bÉ@O ;>hr Z>] Øã+23 $ùE5 3>]3; 6 d;Q 

,R$ã%3 \YM2; c] ô>%3 >E-h23 AMqr KQ S.>r I?J *ùEh23 s?23 �$?w $mE2k ¶Sñ2 

\J$0( b 

'. V>C ≠4$?Y23 3O$F?(3 3Sy√ ≠.$(Å2 ’l>J3L23 l>J3L@‘ bÉ) K$) 3_° ≠.$(Å23 

$.>[X $fEf& 6 *2Lãh23 ,*E+çp3 Üö \(Q ™ >[fr \.>[X 6 d$Eup3 s?23 íX $µ$)$ v≥ b

dL+Ä@; 7E•3 ,Ø2p3 K$) ≠.$(S@ ’l>J3L23 l>J3L@‘ KL($[23 S^)p3 ,$J$0( ê; d3tr 

LqYr d>-q@ å†Q A. NQ KL($C Sy√ b 

 ≠.$(Å2 Z$-23 70123 Kk’l>J3L@ l>J3L23‘ 3>u `43O 70: b KeU ,O$F?y$@;

 ≠.$(S@’ /?Yìê3 B$)O$H%3 /@ c]p3 d>-%3 *E($^23 *2L•3 6 g[J l>J3L@ l>J3L23

*2Lãh23 6 /?123; b *Ea3jUê3 BêLãh23 A. á« 6 *uOâ c]Q $,rQ ¢SJQ \(Q É)

 *2L•3 A. ≠.3Å23 å3L(Q Ø+?» B3ÜìîX íEG,X dDy A. $Tÿ$H(k íX s?23 '123

*E($^23 b3jUê3 *2Lãh23 6 $.Q*E($^23 *hXS%$@ =$u >[U *:â$123 *Ea b KeU ,3ÜyQ;

 ≠.$(S@’l>J3L@ l>J3L23‘  *E+h[?1%3 d$Eup3 l$)$≥ 6 {;p3 *hXS%3 6 \?($M. >[fr ™

*2Lãh23 A. b 6 >E•3 \43âQ; ,*2Lãh23 A. {;p3 *2L•3 6 Æ¢LU {k *U$a´$hU

 'hìQ ,úh23 `. *rÅ?G%3 ïO$0?23’L@ l>J3L23l>J3‘ *E0EX3j:k \(Q ,πLa; 7M@; ,

3>u *Äu$( b 

dL[X *EaSf23 {;p3 KQ '1E2 i$YT l>]$C c^. 7MH@ g+ã. dt-q@ A] *ùEh23 

*ãEÄ%3 b$. AMqr KQ d$[ vr A] π$0Y23 shrS0?23 ≠.$(Å2 ’l>J3L23 l>J3L@‘ LT \(Q 
≠.$(S@ /?. :nEJ Z$C =3âî@ >Eu 6 ä$ã( `:3; A. B$ùEh23 *f+?G%3 bAMqr; KQ `uSr 

=tu A. \J$0( {k KQ >]3L[23 ôSyp3 >C BîhYX ,ÆOL,Ä@ >C; ' ~q Âq vç Z$E[+2 =3âî@ 
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>Eu \-. bx+ã?r Z$E[23 =3âî@ >Eu `. ≠.$(S@ ’l>J3L23 l>J3L@‘ K;$-?23 ,\-. 3_T; 

ÆO;>@ >]$1r ≠.$(S@ ’l>J3L23 l>J3L@‘ bI?J ≠.3Å23 s?23 íX $mqEqFX â$EãçD2 6 

=$%3 ,SM-23 ª@jX Nî@ =‘ Æ_yîX L0YX; ,$m?+-f@ ≠.$(Å) óªJ$f23 TESTERò, 

K$]† $. O_?-X ≠.$(Å2 ’l>J3L23 l>J3L@‘ b7); ≠.$(S@ d;$w dDñ?:3 ≠.$(S@ 

’l>J3L23 l>J3L@‘ É(k Z>[E: c] =3_rk \1f( 7M@ *&$1@ b>Ef?1r ≠.$(S@ ’l>J3L23 

l>J3L@‘ A. \?-Eh& Üö *E2Dñ?:ê3 |2}; =$fr„2 øD^@ ƒ;º : 

1b Kk *E($M.k *mu3L. ≠.$(S@ ’l>J3L23 l>J3L@‘ l¢O$@ 3>u *+q?≥; b 

2b OLU *mu3L. ≠.$(S@ ’l>J3L23 l>J3L@‘, KeU A. 7m123 3>u RS-?23 \E+] b 

3b OLU R VS-?23 c] ≠.$(S@ ’l>J3L23 l>J3L@‘, KeU Z>] \?E+@$C dDñ?:D2 

KLM?: *+m: íEE[?23 b 

3_2 KeU ≠.$(S@ ’l>J3L23 l>J3L@‘ >Ef?1r A. 7;g;)% N_23 `?q?r \@ b 

 ≠.$(S@ Kk ,ôSyp3 *EJ$Y23 A.’l>J3L@ l>J3L23‘  dDñ?:3 *E($M.k A] cG?r

ôSyp3 ≠.3Å23 ;Q /(3L[23 b BDMH%3 KeU ,3Sq^. dDñ?:ê3 3_T KLMr $. 3Oâ$( ÉYE@;

 lâ>-?. BDMH. sT B$ùEh23 A. `:3; ä$ã( 6 ArSyz3 dDñ?:3 *2;$≥ `.

d$M5p3 b L0Yr; \h1Mr KQ å$ã?:3 N_23 $. ôSr KQ 7up ≠.$(Å23 O>ö $. 3}k ,ê;Q

fY@tf?1vX KQ AMqr s?23 ≠.3Å23 7hC A. Z$[?(D2 ¶S-?2$@ S&$GE: \(eU ,\1 b $. ,$E($ì

$mY] dt-q@ =$[h23 x-F23 A. KLME: ,*2â$h?%3 B$.$µê3 Q>hX Kk b *2;$≥ KeU ,3ÜyQ;

 *hE0?1%3 Üö ≠.3Å23 A] ◊G?23 íì A.; ,>r>ßó s43LH-23 ≠.$(Å)RANDOM  ;Q

%3 Üö ôSyp3 ≠.3Å23äD&´3 c] *(;$-? ò éîE23 {k ƒL+ñ. LÄ( c] Nâ¨X $. lâ$]

 ≠.$(Å) OLhç ≠.$(S@ 7hC A. }$[(´3 *YM… `C3L23 6 '($) s?23 ≠.3Å23 A.’ l>J3L23

l>J3L@‘ b sT *E2$] *f+MX `Uâ K;â dDñ?:D2 7@$C LT $. dDñ?:3 c] lO>[23 Kk

 NQ 7hC A. $m[E[ß K$M.´$@ AMr ™ * Vq ~m ~. *E($^23 *2L•3 6 ')O$5 s?23 BDy>%3 A.

*2Lãh23 A. b 
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Kk $.  V∑fr π$0Y23 ST$h23 N_23 \[[J ≠.$(S@ ’l>J3L23 l>J3L@‘ LT ≠rt.  Vx)S. 

A. ,\fã2 \J;O; ,*E.$[?(ê3 ,\≥$1X; \JLa;; b\fã+U \-Yqr A. dLy>23 6 

BDMH%3 Üö *rO;P23 b\J;O; *E.$[?(ê3 9h^X ArSyz3 A. O3‰´3 $.>Y] í?r 

xrS∆ O>ñ23 b$.Q \≥$1X >]$1EU c] lâ$-?:3 K;$-?23 dâ$h?%3 bÉYE@ \+-± πLaL23 7m: 

ímf23 *h1Y2$@ /h]D2 ,ArSyz3 $… Nâ¨r {k d$FÄ?:3 K;$-?23 7rLã23 >.p3 b 
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"#$ %&' () *$+,-$. /0$. 1234567'. 8 9:;$. <=2>$. ?+@$. AB 2C DEFG HI 
J"K 2C"3B L+#G MBN O6C 9B2;7$2= PC Q"B O-BN DG5RS 2C"T7>C Q"U.V DC 
*&WEXY *6'.V DC Z2W[WY.\']. *;&7T^. _`a2bV (c273$. de f2[3$. 5e2-$. (C2ag$ 

’Q"U.+$. Q"U.+=‘ _*h24i ji ,l$m Hnh 9W&o7$. dpW-$. /0$. qb2U ZN+r. *W&-#7>^. 
DC *$+,-$. *WaV\E$N. "s f\s. HI (C2a5= ’Q"U.+$. Q"U.+=‘ t+' 5F7>G 8 ?2#-$. 

,u2evwN.V xaIV 8 *&:o^. DEy L."T7'N. DC 9-s PWFr. 9EX= z6h _ 

2C /0$. J"oW' "3B ?l$m .|\h HI PWFr. .+B} 8 L."T7'. *W[WY.\']. 
2~.m _9�h H+EW' Ä23e /I M-' +B"G ?5^. L."T7'N *W[WY.\'i Å5RI ,*;&7Ç LI Hi 

*W[WY.\']. *6c2X$. q#-7' P4+C u2W7R. ?PWFr.  

"#$ u É+Ñ H+Ö vu23G2C ,ÜWF' +eV á2B ?2WUà$ ,*Wc2#YuN.  â2[)  â26h2a  É."Ö 
*=2Öä$ AB .0e ã.å>$. ç1974 V1978 _é9ÉWT7GV .0e (�3$. v+ÖV PFè ê2E' DC 
v.5hë. DG0$. H+C"T7>G *W[WY.\'i ,*3W6C í3W= L"T7>G "UI v.5hë. O$+o7^. ç/I 
O3[�^. 8 ì�7-Wb5Y *Wî.u+$. é*W[WY.\'i Å5RI _ã2# ïG Hi *W[WY.\']. *3[�^. L"#ï7' 
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AB f2W7Ö. PF[7$. ê2E>$. .mi 2C ñ2,7'. v5;$. ã É+o7^. ã+:ó. AB Z."c2B ABI DC 
l&Y d7$. 9:K 2�W&B 5c2' ?2@BI H2E>$. _Qu2-6= ,Å5RI DEFG 9Wò HI PWô v.5hI 

PF[7$. ê2E>$. H+C"T7>G *W[WY.\'i ,Q"U.V í3W= ì�WYöG "UI v.5hë. *W[WY.\'n= 
Q"G"Ö _DE$V .0e Lv2#$. "G"r. t+' D$ 9B2;7G Ni PC v.5hë. DG0$. H+C"T7>G 

*W[WY.\']. *W&õë. _Qv2Gw AB ,l$m Hnh DÑ.+^. zõë. t+' ,9B2;7G ABV +oa 
"båC ,2-G5#Y PC O3Ñ.+^. ,DG5Rú. 2^2Ñ HI Lv2#$. "G"r. ùW$ Å+'  â?ûÖ  âüF�C DC 

H2E>$. _.0$ ã2#G Hi *W[WY.\']. Q"G"r. "s 34#.5& *W[WY.\']. ,*W&õë. .mi 2C 
9:U Lv2#$. ,"G"r. "3B x&C26Y PC DÑ.+^. ,zõë. AB *Öuv ABI DC l&Y d7$. 
9:K 2�W&B DÑ.+^. 2C"3B 9C267G PC DÑ.+C 5RS DC ù;a H2E>$. _í=V HI H2E>$. 

OW&õë. ìe DG0$. H+&EXG PF[7$. ê2E>$. ,x7C5= Hnh L+�;C f2W7ÖN. +e †°a 
¢h2EC v5;&$ D É[�^. /0$. ñ2,7'. L2W#$. ?.vö= 9@hI DC %'+7C ?.vI H2E>$. _2av+#G 
.0e ,5Cë. 9EX=V ,}2-C ji L+�;C *#G5,$. *Gu+,7$. £2'ë. _H+EY *W[WY.\']. 

/67.89  â2WB2ô .mi á DEF7Y *GI *W[WY.\'i Å5RI DC 2�U2W7Ö._!I1H  

"37>G ûW;o7$. dc2WU]. 10§ *#G5,$. AB †>;Y Z2B+h"^. AB •2'I *Fcü^. VI 
*s2W&$. ç?2#-$. v"BV v.5hI 9>3$. _éHi PWô ZN+o7$. *Wc2WUë. ,*3Ey .miV ñ2,7'. /I 

                                                 
ç1é  ?Nåe *G5°a ìWe2;C AB H+6&,^. ¶26$ë. H+h\6W'  â2WB2ô Q5#7>^. *W[WY.\'ä$ ßG567$. .0®

8 *GV2>7C H+EY *W[WY.\'i 2)I AB Hw.+Y ©2a Nash equilibrium 2�>;a PC _ ™2;G56Y 2CI
 ÜWF' vu23G2C Z2;G56Y DB üW&s *;&7Ç d�h d6Fr. u.5#7'N.V f2W7Öü$ç1974 é f2W7Öü$

/u+,7$. u.5#7'N.V _ xÖ.+G /0$. "G"r. "h.+$. x= L+#G /0$. f2W7Öü$ x;G56Y ´F>G ÜWU
AB 9:K Hö= ,2W&õI 23Ñ.+C :;2  x7�Ö.+C "3B zõë. DÑ.+^. 2�W&B 9:K d7$. *Öu"$.

+$. DC 9@hI ?.vö= "G"r. "h.+$. xÖ.+G /0$. zõë. DÑ.+^. L+#G HI ¨} ,5RS 23Ñ.+C "h.
5RS ."h.V xÖ.+G /0$. _ ≠5;$. f2@G]V Oe.g$. %W>-Y 9Öë Q"G"Ö Z2;G56Y `C"T7'. "#$

O3[�^. DC Q†Æõ *B+FØ †îöY VI O3[�^. "UI Z.†îöY O= _HI  9EX= Q5#7>C Q"B2s *GI
Q5#7>C Q"B2s 2@GI de /u+,Y  â2WB2ô_  *;W,&$. Q"B2#&$ *->3$2=VçH+EY N d7$. Q"B2#$. /I  ãVI

≠üÑ]. AB DGuv2Æ$.é â2GV2>C ßG567$. H+EG , _Z2W45;$. PWô Hi d7$. 8 ∞3$. q#-7' 

 ã."-7'. ìY 2C .mi *oWoõ±/u+,7$. u.5#7'N. ≤≥=±u.5#7'N. dBír. ≤ ßW3:7$. *G5°a ?23¥7'2=
 <o&^. 8 d7$.ç¶é.å;b "6G á x3E$V ,â2GuVµ ßW3:7$. H+EG ÜWU ,_ 



 <=>9 ?#@2A/=4&BC /=4&B%&D        EBF#G& E#-%< H75 

2�3C HI f27∂ 26Fè  â2Wa2E' ,â23W6C Hnh .0e ã+o7$. dc2WUë. q°oW' *õ5;= L2W#&$ 
,l$0= íb +e |\;C _.0§V ,M->$. Hnh *W[WY.\']. Q5#7>^.  â2WB2ô de %#h d7$. 
Ps+7G 2�3C HI DEF7Y DC ?2#=i 2�>;a 8 Hw.+Y AB Å"^. "W6-$. 2�;õ+= *W[WY.\']. 
d7$. 2�C"T7>G PWFr. _™ö3'V AB *Xs23C ∑6= Z2#W-,7$. ].*Wc2WU 8 9:;$. 

,ùC2∏. DE$V 237,#a Hú. de HI Z2W[WY.\'N. Q5#7>^.  â2WB2ô de Z2W[WY.\'. 
*F�C 2)ë Q"WU+$. d7$. PW,7>Y Z26F[7$. *Wa2E>$. 2�&C2E= HI πh2∫ 2�W&B AB Å"^. 
"W6-$. DC "G"~ /I v5h D É[�C 9Fª7 ïº _ 

Hi ûh2U <W-,Y u.5#7'N. d6Fr. AB 9W&∫ Ä+&>$. /Ω-$. +e t2X7b. /I 
ñ.+aI Z2W[WY.\']. de d7$. DEFG *B+F[F&$ HI πh2∫ 2�W&B xÖ+= *GI *W[WY.\'i 
*&G"= _.mi 2C Z"ÖV *W[WY.\'i *&G"= ,*oÖ2a DEFWh v5;&$ ±D É[�^.≤ HI 2e"∂ DC 
ãüR êö7$. ,dB.+$. VI DC ãüR *= ï5[7$. ,ö,∏.V VI í=u DC ãüR πó. v5[^. _.mi 
H2b PWFr. H+C"T7>G *W[WY.\'i ,*3W6C H2bV P'+= *W[WY.\'i Å5RI HI L+#Y ?.vö= 

9@hI DF4 *pW-$. *W$2ó. ,H2E>&$ P'+-h ?5^. HI DF@G ì)I H+;X7EW' 10e 
*W[WY.\']. ,9@hë. üÖ2B LI üÖS _.0$ Hnh *W[WY.\']. Q"WU+$. d7$. N DEFG 

2�U2W7Ö. de d7$. DEFG HI d#-Y 2�>;a *W[WY.\']. *&@;^. Å"$ PWFr. _ 

DE$V l$23e 5G0∫ N "= x3C ã+U .0e ßG567$. *W[WY.\'ä$ Q5#7>^.  â2WB2ô _
+�h |\;G Hö= v.5hë. DG0$. H+=5∂ Z2W[WY.\']. Q"G"r. N H+&B2;7G .†¥b PC 

ì�@6= ∑6-$._I1!HíbV πUü3' íWh ,"6= 2)I .mi 2C `&B2;Y AB 9Eæ ,Z2B+FØ Hnh 
l$23e *Wa2ECi u+�°$ "Gû^. DC Z.u+,7$. Q"G"r. *C2§.V ."Ö _ 

DCV Z2=+6:$. d7$. xÖ.+7' .0e L+�;^. "3B x#W-,Y AB *-6$ *&@6C O[>$. 
Qu5E7^. de xaI H+EW' DC M6:$. ."Ö "G"∫ Z2W[WY.\'N. d7$. xE&7ø – /I L+�;C 

                                                 
ç1é  DEFG †>;Y .u.5#7'N d6Fr.  â2@GI  â2#hV L.û7$ü$ DC t5Ñ MBN ,"U.V ùW$V 2#hV 

ñ+F[F&$ ê2E>$. 1¿ö=_ ìî D$ PW,7>G MBN 5RS HI L+#G ?.vö= 9@hI DC L."T7'. 10e 

*W[WY.\']. 2�>;a .mi %#hV .mi `a2b *W[WY.\']. Q5#7>C  â2WB2ô_ 
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u.5#7'N. d6Fr.  − Z2W[WY.\'].V d7$. N xE&7ø _"#$ 9C26Y HV5Rú. PC 10e 
*=+6:$. DC ãüR ¬U 9W&o7$. 1u2:7s.V AB ßs.+^. d7$. H+EY 2�Wh Z2W[WY.\']. 
*,W>= 9EX= ,√2R VI DC ãüR 5°3$. 8 ∑6= Z2B+FØ Z2W[WY.\'N. d7$. ìY 
2e"G"∫ AB +oa dc.+XBI1H _"#$ ìY 9U *&EX^. ,Hú. 2y 96Ö DC DEF^. ∞WTXY 

IJK Z2W[WY.\'N. Q5#7>^. 2WB2ô *-6&$ *&@6C O[>$. Qu5E7^. _"sV ìY 5bm 
∞WTX7$. u+b0^. 8 <o&^. ç¶ _é 

DE$V ùW$ DC /uVƒ$. *->3$2= 234.5≈ë *W$2ó. HI ¨ ∆5;ïa 8 ZíWF67$. _DC 
ìcü^. HI 0Röa *W[WY.\'i *3W6C Å53$ `∫ *GI tV5« 2�3EFG HI LV2#Y f2W7ÖN. /0$. 
DEFG HI L+#Y x= *GI *W[WY.\'i Å5RI _DCV Z2W[WY.\'N. d7$. <o7>Y ∞o;$. de 

’Q"U.+$. Q"U.+=‘ _*W[WY.\'nh ’Q"U.+$. Q"U.+=‘ HV267Y 8 *&#3$. ,jVë. DCV ìî L+#Y 
9¥F= 2C L+#G x= MBü$. 5Rú. 8 *&#3$. *#=2>$. _.0$ Hnh *B+FØ O-BÉü$. DG0$. 

H+C"T7>G *W[WY.\'i ’Q"U.+$. Q"U.+=‘ H+aV267W' PC ì�@6= ,∑6-$. 9:oW'V 
9b "U.V ì�3C AB Qöh2E^. çR é9E$ *&#a _.miV 2C `C2s *W[WY.\'i Å5RI f2W7Ö2= .0e 

PF[7$. ,ê2E>$. M[Wh 2�W&B HI w5∫ *FWs *6s+7C ABI DC 10e _íh de *W[WY.\']. 
d7$. DEFG HI 9:∫ AB 2C +e 5¥bI DC l$m "3B M6&$. PC MBN L"T7>G *W[WY.\'i 
’Q"U.+$. Q"U.+=‘?  

ãVI 2C DEFG HI ã2#G +e HI *W[WY.\'i 10�b M∂ HI u"ÆY 8 *,#a ,*3W6C 2^2Ñ 
2)I 8 tüR l$m 9:o7' AB Qöh2EC çR é%#h AB 9b ,x&#a 2)öæ 8 l$m Höæ 

DG5Rú. _2C"3BV u"ÆY Q5F&$ ,jVë. 9:o7' AB ?.5≈]. çTé, +eV 9EXG ABI 
Z2B+h"^. *3EF^. _DE$V "6= ,l$m L+#7' *W[WY.\'i ’Q"U.+$. Q"U.+=‘ u"Æ$2= de 
Å5Rë. _,»27$2=V Hnh ’Q"U.+$. Q"U.+=‘ 2�3EFG HI M3[7Y f2W7ÖN. DC 9-s 

                                                 
ç1é  `a2b  2�C"T7'. d7$. ßs+^. "G"∫ *#G5Ñ *B+37^. ¶26$ë. DC "G"6$. 8 H+7&WC2eç1967é ,

 ùG.5=V ÜWF' vu23G2C 2�C"T7'. d7$. Z2W[WY.\']. "G"∫ *#G5ÑVç1973é ÜWF' vu23G2C ,
ç1978é u+&G2YV ,ç1976 _é Ä+&>&$ 9F7o^. DC2E$. u.5#7'N2= *,-Y5^. (c273$. AB ñüÑä$V

 2;GuV •+$ 5°aI ,êV267$.ç1957 √ ,102é , wu+bç1977é †;W&æ5G2eV ,ç1978_é 



 <=>9 ?#@2A/=4&BC /=4&B%&D        EBF#G& E#-%< H77 

Z2W[WY.\'i 10�b ¨} HI 5F7>Y *-6&$. Q\h *&G+Ñ í= d;EG 2�3WEF7$ DC L2#7aN. 
v5$.V AB ?.5≈i u"Æ$. _8 ,Ps.+$. 2C DC *W[WY.\'i DEFG HI f27è ’Q"U.+$. Q"U.+=‘ 
.mi 2C H2b L#J79 MNO& çW é26'.V í= xWh *G2;E$. _ 

2CI *#G5Ñ ´W4+Y l$m ì77h gB *#W#ó. d7$. "W;Y Hö= ’Q"U.+$. Q"U.+=‘ P7F7Y 
Q5b.0= 2e"CI *&#3$. Q†Rë. %#h _,l$0$ P'+= /"o7^. 9B2;$. HI 5îö7>G …sö= Q"c2h 
*3Ey 2�3C DB <G5Ñ u.5EY /I P=27Y Z.u2W∏ HV267$. u"Æ$.V AB +oa "WÖ _M->=V 
¬s Å"C Q5b.m ’Q"U.+$. Q"U.+=‘, Hnh P=277$. u+b0^. v.5^. 1u.5EY M∂ HI N LV"G 
5¥bë DC O7&#a _.0EeV Hnh 5¥bI Z2G"o7$. *W&B2h de Z26=277$. Qu5E7^. DC HV267$. 
u"Æ$.V /I çCD éVçDD éd7$.V d36Y çu"Æ$. ìc."$. ALL Dé _.miV á DEF7Y *GI Q"U.V 

DC OY2e O7W[WY.\']. DC f2W7Ö. ’Q"U.+$. Q"U.+=‘, D$ DEF7Y  â.mi *GI *W[WY.\'i 
Å5RI DC L2W#$. ,l$0= HiV *W[WY.\'i ’Q"U.+$. Q"U.+=‘ Q5#7>C  â2WB2ô _ 

Hi üb DG0e OGu2-7ï̂ . O&F7oï̂ . H26W,7>G L2W#$. í= +e 9@hI DC Qöh2E^. çR é8 
*&#3$. ,jVë. 2CV +e I+'I DC Qöh2E^. çR é8 *&#3$. *Wa2¥$. _.0$ í�h H."W;7>G DC 

Z2W;&∏. d7$. N H+EG 9-#7>^. 2�Wh í�C ."Ö *au2#C µ2ó2= _ABV 9b ,ã2U .mi 2C 
H2b •2W#C ì:∏. çW é.†-b í= xWh ,*G2;E$. Hnh N *W[WY.\'i çu"Æ$. ìc."$. ALL D é
NV ¶V23Y u"Æ$. ,HV267$.V /I çD éVçC éuv2#= AB f2W7Ö. *W[WY.\'i ’Q"U.+$. 

Q"U.+=‘ _.miV á DEF7Y *GI Q"U.V DC OY2e O7W[WY.\']. DC f2W7Ö. ’Q"U.+$. 
Q"U.+=‘, Hnh *GI *W[WY.\'i Å5RI D$ DEF7Y DC l$m _.0eV 2C 23W,6G *W45;$. *Wa2¥$. _

2CI H2eg$. d;h <o&^. ç¶ _é 

PJQ6;%& 2: Hi *W[WY.\'i ’Q"U.+$. Q"U.+=‘ Q5#7>C  â2WB2ô .mi %#hV .mi H2b 
•2W#C ì:∏. çw é.†-b í= xWh *G2;E$. _Hi 10e *FW#$. *Ö5ó. •2W#^ ì:∏. çw éde 
*;W«V ùWG2#C Z2B+h"^. ,*6=uë. çT éVçR éVçP éVçS_é!I1H 

                                                 
ç1é  NV ,íW' HI *FW#$. *Ö5ó. •2W#^ ì:∏. (w)  *W[WY.\'i 96r’Q"U.+= Q"U.+$.‘  Q5#7>C

DC gbë. de 2W6ô çT- Pç éT - RéVçR- Sç éT - Ré ,ãVë. 9:;$. 8 2#=2' 23GIu íbV       = 
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DFEYV *WÃI 10e *W45;$. 8 xaI .mi H2b 9b DC 8 PF7[^. ê2E>$.  â2aV267 ïC PC 
DG5Rú. Hë PWFr. H+C"T7>G *W[WY.\'i ’Q"U.+$. Q"U.+=‘, xanh D$ PW,7>G  â2GI ì�3C 

DC ìG"#Y ?.vI 9@hI L."T7'2= *GI *W[WY.\'i PRST HI L+#G 9-#7>^. ?2#$n= ãü« 
Q†-b *6'.VV AB µ2ó. _Qu2-6= ,Å5RI Hi 2C 96∂ *W&FB f2W7Ö. *W[WY.\'i 

’Q"U.+$. Q"U.+=‘ .5CI üWo7>C +e HI H+EG •2W#C ì:∏. çWé, P;Y5C í= xWh *G2;E$. 
*->3$2= ji Z2-&,7^. d7$. 2~v"U ùWG2#C Z2B+h"^. *6=uë. − Qu+b0^. 1üBI _A6h 
9W-' ,ã2¥^. |\h. HI T = 5  VR = 3 VP = 1 VS = 0 íb 8 *h+;:C Z2B+h"^. *3W-^. 
8 9EX$. ìsu 1 _ â.mi *W[WY.\'nh ’Q"U.+$. Q"U.+=‘ Q5#7>C  â2WB2ô .mi `a2b *&#3$. 

*Cv2#$. Z.m *FWs /V2>Y d¥&î *FWs *&#3$. *W$2ó. _8 9« tV5« ,10�b .mi H2b PWô 
DG5Rú. H+C"T7>G ’Q"U.+$. Q"U.+=‘, ùW$  ªl6'+= Ni HI 96;Y ù;a ,?Õ$. HIV 
HV267Y ì�6C _DC *WU23$. ,Å5Rë. .mi 2C ∑;Ta. •2W#C ì:∏. çw éji 2C HVv 10e 
*FW#$. ,*Ö5ó. H2bV PWô DG5Rú. H+C"T7>G ’Q"U.+$. Q"U.+=‘, H+EW' DC /"[^. 

HI u"ÆY 8 Zü#a *=V237C _2CI .mi H2b •2W#C ì:∏. çw é9sI DC ,ß:3$. H+EW' DC 
/"[^. HI u"ÆY AB L.V"$. _ 

Hi Å"Ui OC2@^. *õ2∏. de xaI .mi H2b DC †≈ 9F7o^. HI H+EG MBü$. 
5Rú. ."Ö.+7C 8 *-6&$. ,üG+Ñ l$mV *[W7a x;6@$ ,´4.+$.  â.mi *FW#$2h *bu"ï̂ . •2W#^ 
ì:∏. çw é"s `@;Ta. áV "6Y *F>$. *W$v2-7$. *W[WY.\'] ’Q"U.+$. Q"U.+=‘ 
Q5#7>C _23G"$ 23e †>;Y •+W$+G ¬Ws ¶2-'à$ d7$. `&6Ö ?2;&U xF:R H+;EG DB 
HV267$. PC l$m ì:∏. :±"#$ .V"ÖV HI N 9CI xG"$ [":#GV xF:R d-C+=] xaIV 

                                                                                                                        
=  *Öuv Hnh *W[WY.\'i u"Æ$. ìc."$. (ALL D) "3B M6&$. PC *W[WY.\'i ’Q"U.+$. Q"U.+=‘ de 

T + wP + w2P …= T +wP/(1-w).. ≥$ H2E>$. ñ+FØ %'+7C DC 9@hI .0e H+EG D$V 
R/(1-w)  ì:∏. •2W#C H+EG 2C"3B çw ≥ (T-R)/(T-Pé_ 

  ABV u"Æ$. ¶V23Y VI ãv2-Y Hnh ,ã.+3^. ù;a D HV267$.V C "3B M6$ *W[WY.\'i ’Q"U.+$. 
Q"U.+=‘ 9:oW' AB T + wS + w2T + w3S... = (T + wS)(1 + w2 + w4 . . ) = (T + 

wS)/(1 – w2) %'+7C DC 9@hI .0e H+EG D$V ñ+FØ ≥$ H2E>$. R/(1-w)  H+EG 2C"3B
ì:∏. •2W#C w ≥ (T-R)/(R – S). ¶ <o&^. 5°aI ,x&C2E= H2eg$. AB ñüÑä$V_ 



 <=>9 ?#@2A/=4&BC /=4&B%&D        EBF#G& E#-%< H79 

¿2R N ,*$2º .+h¬7h 2#hV Q"B2#&$ *C26$. d7$. ´-:G 2�Wh ?2s"õI ?5^. ?."BI x$ 8 
?.ƒ$._ œ» †au.V *GûW&[aä$ 2�ô5Y1960 √ ,328–_ 

DCV *&¥Cë. Å5Rë. de *$2ó. d7$. H+EG 2�Wh ñVΩ^. /u2[7$. AB *h2U 
,•üh]. PW-Wh xY2=2>U 2ym *&=2s 9#3&$ ∞TX$ ,dÖu2R VI *�Ö ,*WÖu2R <&,G 2�W&B 

ì'. 9Wb+$. /u2[7$. çFactoré _ì7GV .0e PW-$. ì:T= †-b ."Ö xaë 2C HI I"-G PÉ3 ª:ï^. 
u."oaN2= ,u+e"7$.V ∑h†' q7U 9@hI x3c2=w Ph"$. 9Öë ,x7B2@= O[[o7C 
v+Ö+=  —9&R 8 ,Qv+r. VI 2�&Xh 8 *#=2,C ,Z2;õ.+^. VI 9Wõ+7$. ,?d,-$. VI 9b 2C 
5,“ 8 l$2= _Hi w Éû6ï̂ . †-E$. Z2WsüRà$ 8 Qu2[7$. +e *sü6$. ,Q5F7>^. v2#7BN.V 
Hö= AB ?5^. HI L+#G ∑6-= 9F6$. /u2[7$. PC .0e ,H+=û$. VI .0e ,û É�[^. 2C"3BV "#;Y 

*bΩ$. *&æ2;$. .0e w Éû6ï̂ . ,dEWY2C+YVë. q7U 9Wb+$. /u2[7$. /"G"ó. ç/I /+#$. 
."Ö éD$ H+EG .uv2s AB v2∂i 9G"-$. _ç ,5G2C1974√ , :280 é 

ABV ù;a ,u.5Æ$. Hnh /I +@B 8 •5Æa+E$. Pªs+7 ïG xaI Lû�ïW' 8 Z2=2T7aN. 
*Cv2#$. "s ê26G DC ∑6= Z2=+6:$. 8 L2W#$. ∑6-= ãíBë. *W6GΩ7$. PC xcüCw AB 
•2'ë. /v2W7BN. *#¥&$ *6F>$.V *-W,$.I1H_ 

íb HI Ä23e "G"6$. DC *&¥Cë. Å5Rë. d7$. O-Y *WÃI 9B2;7$. 9G+,$. "Cë. 8 
u.5#7'. HV267$. _DC 9�>$. ."Ö HI πh2∫ AB "B.+s ãv2-7$. 8 u2Ñi *3G"^. Q†Æ:$. VI 
<Ñ23^. *W3E>$. Q É5#7>ï^. d7$. 2�3,#G ?23=I ≠5B "U.V _ABV +oa ,•+E6C Hnh DC 
9F7o^. ."Ö HI q#&G m27'ë. 5c.û$. *&C26C *;W64 DC H"$ *W#= ?2@BI *pW§. *W>Gu"7$. 

8 ,*W&E$. *au2#^2= PC *#G5Ñ 9C26Y ?Nåe PC ì�@6= VI PC ì�cüCw OF°73^._ 

DCV ZN2ó. Q†¥^. *6c.5$.V d7$. A[7G 2�Wh u+,Y HV267$. AB •2'I 9B2;7$. 
5F7>^. 2C J"U 8 ≠v23R ã27#$. 8 ¶5ó. *W^26$. jVë. _d;h ì É@R 10e ¶5ó. 

                                                 
ç1é  DCV de *Gw.+^. Z.u2-7BN.  Mc23$. HIçd6GΩ7$. ù&[^. +@B VI é *&EXC DC ê26G /0$.

 ¶2T7a. Qv2Bi √5h Qv2Gw 8 H+-≈5G DG0$. DGvVv+$. ?üCû$. ∑6= DC Q"B2>C q#&7G HI DEFG
*#î 9ºV â.5îåCV ,â2aV267C xaI ”2^. 8 `-îI ∞Tæ_ 



80   "#$%& '()& :+,#-.%& /012 

*W[F§. ,•Vƒ$. öXa 8 ≠v23∏. 2C O= ã2Ö5$. DG0$. xÖ.+G ì�@6= 2@6= 2C <&ÑïI 
xW&B íWh "6= ±L2°a ‘∆B ñvV Ä†≈ ‘W6G_≤ `a2b Z.+#$. Q"67>C *ô2�^ 2�@6= 

∑6-$. 2C"3B q#&7Y ,5C.Vë. DE$V 8 9õ.+;$. d7$. J"∫ O= Äu26^. ,ÅgE$. H2b 9b 
DC Oh5,$. M3[7G ≠2ói Åmë. t5,&$ 5Rú. − ¨} HI HV267G t5,$. 5Rú. 

9C267GV 9¥^2= _á DEY 10e *W[WY.\']. QuVƒ$2= ’Q"U.V Q"U.+=‘ _9= `a2b 8 ∑6= 
,H2WUë. H273î. Q"U.+= _íb M7b %=24 ê2,G5= 8 xY.5b0C ã+U xFÉ&>Y PÑ2#$ Z2W&FB 
"G"Ö DC OW>a5;$. : 

`a2b *'uí^. *W>a5;$. de HI ±ñv ¶üE$. *Fc23$. *Fc2a≤  −/I ñv *37;$. *Fc2a 
NV 2�°s+Y− 2C"3B H+EG PÑ2#$. ,2cv2e f2@GiV l$m 9EX= L2Y DC ãüR v5$. Q"X= 
"3B |567$. /"o7&$ _8V "UI Z26,#$. d7$. 2e23F&7'. ,ì�3C .+o4VI  É»i ì)ö= 8 

Ps.+$. H+E&7FG Q5;æ 2�F�;G ?."Bë. 9EX= ,"WÖ deV :ì)I H+#&,G O7õ2õu .vu 
AB 9b *õ2õu <&,3Y ,ì�W&B ì�3E$V D$ .VI"-G ≠üÑi √2õ5$. AB ≠üÑ]. ç zWb

1930√ , :18é _ 

`a2b 9¥C 10e Z2'uí^. *WaV267$. Q5F@ï̂ .V †≈ *Wa+a2s Q5^2=  − 2�3E$V `a2b 
*3Ñ+7>C 2@GI _u É+Ñ .0e L2°3$.  ïx>;a P É'+YV Q"6$ Z.+3' ì≈5$2= DC 5B2XC ¶5ó. 
9@hIV v+�r. d7$. 2§0-G ZN.53r. *&õ.+^ *'2W' t.û37'N. *7=2¥$. _Hi 10e *:#$. 
*W3≈ ."Ö 8 2�&Wõ2;Y *WU+^. Q"W;^.V ÜWo= HI 9:;$. Lv2#$. x7C5= "s • É5 ïb 2§ _ 

q7UV HV"= |+∏. 8 "Gû^. DC 9Wõ2;Y *G2EU ≠v23∏. *W$27#$. ,10e Hnh u+�« 
*W[WY.\'i Q"U.+$. O73î2= f\#G Hö= AB ?5^. HI qR+7G u0ó. "3B ?2#7'. Z2Ö2737'N. 

DC ûWb\$. <W@$. AB *W[WY.\'i ’Q"U.+$. Q"U.+=‘ *:$2∏. _DE$V ji /I Å"C <-,3G 
|.\hN. ã+U ’Q"U.+$. Q"U.+=‘ 9c2#$. 2)ö= *W[WY.\'i Q5#7>C  â2WB2ô .mi %#hV .mi 

H2b 9-#7>C 9B2;7$.  Éí� ïC 9EX= ?M'23C í3W= ã+#Y *W45;$. *Cv2#$. Hi 10e *[W73$. de 
*[W7a *C2B 8 ,Ps.+$. <-,3YV ü6h AB *GI *W[WY.\'i DEFG HI H+EY ãVI DC HV267G _ 

.PJQ6;% 3: Hi *GI *W[WY.\'i DEFG HI H+EY ãVI DC ,HV267G 2)2ECn= HI 5#7>Y 
 â2WB2ô %#h 2C"3B H+EG •2W#C ì:∏. çw é.†-b 9EX= M'23C _ 
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M->$.V ?.uV l$m +e xaI DC 9ÖI HI H+EY *W[WY.\']. Q5#7>C ,â2WB2ô N "= 
2§ DC HI dF∫ 2�>;a DC 5,R f2W7ÖN. DC 9-s /I  —"o7C ,H2b í= ì�Wh *W[WY.\']. 

d7$. u"ÆY íc.v _.mi 9:U HIV `aV26Y *W[WY.\']. *W&o^. ,*W&õë. Hnh *W[WY.\'i 
çu"Æ$. ìc."$. ALL D é9:o7' AB ?.5≈i u"Æ$. çT é8 l&Y *&#3$. _DC *WU23$. 

,Å5Rë. Hi %'+7C H2E>$. 2C O= O3Ñ.+^. OW&õë. N DEFG HI H+EG gbI DC 
Qöh2E^. çR é9E$ *&#a _,.0$ DFh 9ÖI HI N H+EG %'+7C H2E>$. 9sI DC *Öu"$. d7$. 
2�##∫ *W[WY.\'i çu"Æ$. ìc."$. ALL Dé, N "= HI 5F7>G 9B2;7$. Q\;$ *&G+Ñ í= xWh 
*G2;E$. ?2Æ$] M'2E^. *WYö7^. DC ?.5≈]. 8 Zü#3$. *Cv2#$. _.0e +e 5e+Ö ,*W@#$. 
DE$V 5°aI <o&^. ç¶ éñüÑä$ AB Oe.g$. *WF'5$. _ 

Hi d7W[WY.\'i ’Q"U.+$. Q"U.+=‘ V’Q"U.+$. O73î2=‘ 2Ãüb H2Y"B2s +#.;JR% 
m2òN u.5#$. DC ÜWU í)I N HS"-G u"Æ$. 2#&,C _Hi Q"c2h (C2ag$. ßW,&$. 8 *CV2#C 

f2W7ÖN. de xaI w5K ABI *Öuv *3Ey 8 ñ+F[^. ê2E>$. H+E7^. DC ñ+a "U.V DC 
Z2W[WY.\']. _L+#GV l$0= DC ãüR ã+:ó. AB Qöh2EC HV267$. Ä\X^. 8 9b 

,*&#a PC MBN 5RS L"T7>G *W[WY.\']. 2~.m _ 

Ä\XY 27W[WY.\'i ’Q"U.+$. Q"U.+=‘ V’Q"U.+$. O73î2=‘ ?Õ= 5RS 2@GI _
2ÃüEh ì#73G "6= HI u"ÆG MBü$. 5Rú. _v+#YV 10e *°Uü^. ji I"-C ,L2B 2^2Ñ HI *GI 

*W[WY.\'i *-≈.u 8 HV267$. M∂ HI 96è DC †≈ /"[^. †≈V Ph23$. *->3$2= /"o7F&$ 
HI ãV2K 2§üÆ7'. _I"-^.V L26$. .0e +e HI (C2ag$. ßW,&$. M∂ HI U#$.8S ãVö= *$2U 

u"≈ L+#G 2® MBü$. ,5Rú. .0eV d36G xaI 8 ∑6= Zü#3$. Q†Rë. M∂ AB 
*W[WY.\']. HI l&7ø *õ5h Qv"º *=2[7'ü$ u"Æ= DC 2�-a2Ö 2@GII1H_ 

                                                 
ç1é  Å"$ 2¥7'N. *W&=2#= 2#&67C 2C+�;C HI `-î ,*$+,-$. (c27a 9W&∫ â."Ö "W;C Qu _ Q"B2s de 10eV

 u"Æ= 5Rú. MBü$. L2Ws u+h u"ÆY d7$. Q"B2#$. "G"o7$2= deV ,*WC2#7a.±Ps+7C †≈≤ _ L+�;C Hi
*Gu+h *=2[7'. M&,7G N íb ,*=2[7'N. "WböY M&,7G N Qu2¥7'N. *W&=2s _ L+�;C M&,7G í3W=

í�W&b *WC2#7aN. Q"B2#$._ 
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PJQ6;%& 4: DC 9ÖI HI H+EY *W[WY.\']. *;W,&$. Q5#7>C ,â2WB2ô N "= HI 
u2¥7>ïY DC ãüR ãVI u"≈ L+#G x= MBü$. 5Rú. _ 

M->$.V ?.uV l$m %W>= ."Ö _.mi á u2¥7>Y *W[WY.\']. *;W,&$. û ª;ª7>ïYV DC 
ãüR u"Æ$. /0$. /5∂ 8 *&#3$. çné, t+' D$ H+EY Q5#7>C  â2WB2ô 2)ë DEFG HI 

|567Y f2W7ÖN DC 9-s (C2ag$. /0$. u ª" ª≈ 8 *&#3$. çn é%#h _ 

"#$ `3W= H27W45;$. H2Y†Rë. HI (C2ag$. ßW,&$. DEFG HI H+EG  â.5#7>C 
 â2WB2ô .mi H2b 9-#7>^. d#&G ãü°= ,*Wh2b H2bV (C2ag$. x>;a 9=2s Qu2¥7'ü$ _DE$V 
Ä23e *W[WY.\'i Q"U.V %#h Q5#7>C  â2WB2ô VW X&,=%&, ∑ÉÆ= 5°3$. DB *FWs •2W#C 

ì:∏. çwé, VI ùWG2#C ,Z2B+h"^. çT éVçR éVçP éVçSé _10eV *W[WY.\']. de 
çu"Æ$. ìc."$. ALL D é, (C2ag$. /0$. u"ÆG t¬= 5°3$. DB /I ?’ _ 

PJQ6;%& 5: *W[WY.\'i çu"Æ$. ìc."$. ALL D éde *W[WY.\'i Q5#7>C  â2WB2ô _ 

.mi `3b  â."bö7C DC HI MBü$. 5Rú. ,u ï"ÆW' üh ÅV" ªÖ DC laV26Y  â."=I _
9:oW'V 9b MBN 8 *B+FØ O-Bü$. DG0$. H+C"T7>G *W[WY.\'i çu"Æ$. ìc."$. 

ALL D éAB çP é*&#3&$ Q"U.+$. _ùW$V Ä23e DC 9W-' Hë DEF7G MBü$. DC L2W#$. 
/ö= ?.vI 9@hI DC ,.0e .mi á HV267G /I v5h 5RS AB ≠üÑ]. _8 ,*G2�3$. Hnh /I 

u2W7R. HV267C t+' L É"#G Z2B+h"C 9;Æ^. çSucker's payoff S é,%#h HV"= *GI *õ5h 
ã+:o&$ AB  —∑G+6Y z-#7>C _ 

l&7ø 10e *W45;$. ∑6= OC2@^. *C2§. u+,7$ HV267$. _.mi 2C 9ÉWò ?5^. 2C2°a 
I"-G PC v.5hë. DG0$. N DEFG ìe÷.5≈i ,HV267&$ Hnh u.5#7'N. dBír. *W[WY.\'] 
çu"Æ$. ìc."$. ALL D éã"G AB xaI 2C DC v5h DEFG HI 9CöG L2W#$. /ö= ?.vI 9@hI DC 

◊^. 2C"ïs u.5F7'N.V 8 L"B xaV26Y +e 2@GI _Hi  â2^2B DC çv2≈Vë. éDEFG HI LV2#G 
f2W7ÖN. /0$. L"#G xW&B /I v5h L"T7>G *GI *W[WY.\'i Å5RI  − ¨} HI 9:G 
H+Cv2#$. v"r. "U.+$. +&Y ,5Rú. 9b "U.V AB 1"U _*&EX^.V de HI Lv2#$. "G"r. 8 

9¥C .0e á26$. ’PW4+$.‘ t+' D$ "∂ /I v5h DEFG HI ãv2-7G /I ,HV26Y 9C267GV x6C 
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9¥^2= _ABV 9b ,ã2U .mi 2C 9Rv Lv2#$. "G"r. ji Z26Fè ,Q†Æõ ì)nh "s H+°K 
*õ5;= ?"-$ HV267$. _ 

9ÖëV *h56C *W;Wb ã+:U ,.0e 9CöY N2¥C  â2WFsu  â2,W>= *h+;:F= Z2B+h"C 
l&7b *3W-^. 8 9EX$. ìsu 1 8 9:;$. ãVë. _v É"U l$m ã2¥^. ?.5≈i ãüÆ7'N. *FW#=   

T = 5, Qöh2ECV HV267$. ãv2-7^. *FW#= R = 3, *=+#BV u"Æ$. ãv2-7^. *FW#= P = 1, 2CI 
Z2B+h"C 9;Æ^. d�h S = 0 _"6= ,l$m  ÿ|\h. HI *W$í7U. ?2#7$. O-Bü$. *Wa2î de      
w = 0.9 _,2e"6= l$0= 9:oW' 9b "U.V DC *B+FØ v2≈Vë. d7$. L"T7>Y 
*W[WY.\'i u"Æ$. ìc."$. çALL Dé AB Z2B+h"C P 8 9b ,*&#a *Öu"$V 2�B+FØ 10 

¨2#a_ 

Hú.V |\h. HI Ä23e "G"6$. DC O-Bü$. DG0$. H+C"T7>G *W[WY.\'i 
’Q"U.+$. Q"U.+=‘ _2C"3B 9C267Y *W[WY.\'i ’Q"U.+$. Q"U.+=‘ PC *W[WY.\'i çu"Æ$. 

ìc."$. ALL Dé, Hnh ’Q"U.+$. Q"U.+=‘ |5677' ãüÆ7'ü$ 8 *&#3$. ,jVë. DCV "6= 
l$m D$ HV267Y PC uv2Æ$. ’PW4+$.‘ .0eV d,6W' ç0 é8 *&#3$. ,jVë. Vç1 é8 Zü#3$. 

,*W$27$. *Öu"$V *WFb.5Y 2�B+FØ 9 ¨2#a %#h_I1!H10eV *Öu"$. de 9sI 9W&#= DC ¨2#3$. 
Ω6$. d7$. 9:K 2�W&B ’v2≈Vë.‘ HVuv2Æ$. "3B 9C267$. PC ì�@6= ∑6-$. _ABV 9b 
,ã2U .mi 2C `&B2;Y *W[WY.\'i ’Q"U.V Q"U.+=‘ PC *W[WY.\'i ’Q"U.V Q"U.+=‘ 
,Å5RI í)nh Hü:oW' AB HV26Y Ä\XC 03C *G."-$. 9:KV 2Ãüb AB 3 ¨2#a 8 9b 
*&#a 2y Ÿ&-G xB+FØ 30 *,#a _10eV *Öu"$. 9@hI †¥E= DC ¨2#3$. Ω6$. d7$. 9:K 
2�W&B ’v2≈Vë.‘, "3B ì�&C26Y PC ì�@6= ∑6-$. _ 

Hú. .mi 2C H2b H+Cv2#$. v"r. OC"T7>^. *W[WY.\'] ’Q"U.+$. Q"U.+=‘ *->a 
Q†Æõ DC ,H2E>$. Hnh ’v2≈Vë.‘ H+&C267W' 9EX= 5F7>C  â2-G5#Y PC ’v2≈VI‘ ,DG5RS 

H+&:oW'V AB 10 ¨2#a %#h _xW&BV Hnh H2b +-BN *W[WY.\'i ’Q"U.+$. Q"U.+=‘ 

                                                 
ç1é  9:∫ *W[WY.\'i ’.Q"U.+$ Q"U.+=‘ "3B M6&$. PC *W[WY.\'i u"Æ$. ìc."$. (ALL D)  AB S 

+ wP + w2P . .. d7$.V de: S + wP/(1-w) = 0 + (0.9 × 1)/.9 DC ¨2#3$._ 
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DGuv2s AB 9C267$. PC ì�@6= ∑6-$. 9EX= ,t2b H+EW' í�6'+= ã+:ó. AB 
ã"6C ABI DC Z2Öu"$. DC 10e ¨2#3$. Ω6$. _ì�3EFGV 96h l$m DC ãüR ì�bü7C. 

√5;&$ *Wh2E$. 9W[>7$ 30 *,#a PC v5;$. /0$. ãv2-7W' HV267$. ì�6C 9C267GV ,9¥^2= 
N"= DC ¨2#3$. P>7$. d7$. H+&:K 2�W&B DC 9C267$. PC ∞Tæ N ì§v2-G HV267$. _ìb 

0Rö7' *W[WY.\'i ’Q"U.+$. Q"U.+=‘? .mi 2C `a2b 10e *W[WY.\']. 2⁄"$ *->a *3W6C 
çp éDC ZüC267$. PC O-BN DG5RS H+6-É7G *W[WY.\'i ’Q"U.+$. Q"U.+=‘ ,2@GI 

9:o7>h AB 1 – p PC 'v2≈Vë.' _.0$ Hnh ã"6C 2�7Öuv H+E7' 30p + 9 (1-p)  _.miV 
`a2b 10e *Öu"$. ABI DC 10 ,¨2#a DFh /"[^.  â.mi L."T7'. *W[WY.\'i ’Q"U.+$. 
Q"U.+=‘ N"= DC ã+o7$. ji "≈V 9¥C 5c2' ?2@BI *B+F[^. _<-,3W'V .0e q7U HiV 
`a2b *->a 5% %#h DC ZüC26Y d-BN *W[WY.\'i ’Q"U.+$. Q"U.+=‘ "s `î"U PC 

O-Bü$. DG5Rú. DG0$. H+6-7G ù;a *W[WY.\'].I1H _,xW&BV q7U PF[7$. †Æ:$. DC 
d-BN *W[WY.\'i ’Q"U.+$. Q"U.+=‘ H+&:oW' AB ã"6C Z2Öuv ABI DC *W-$2≈ 
H2E>$. ’v2≈Vë.‘ d7$. H+&R"G 2�W$i _HëV d-BN ’Q"U.+$. Q"U.+=‘ H+C+#G ?.vö= 
9@hI 2C"3B H+�Ö.+G ì�@6= ,∑6-$. ùW&h ì�W&B HI .+�Ö.+G ì�@6= ∑6-$. .†¥b 
9EX=V u5E7C dE$ .+&6∂ DC ì�7W[WY.\'i 9@hI *W[WY.\'i DEFG 2�C."T7'. _ 

10®V ,*#G5,$. Hnh 26Fè DC dC"T7>C *W[WY.\'i ’Q"U.+$. Q"U.+=‘ DEFG HI 
f27è á2B ’,v2≈Vë. 9= 2)IV 96;7' l$m *$+�>= _9ÖëV f2@Gi 10e ,*,#3$.  ÿ|\h. 
HI  â.m27'I 8 *W&b Qu.vi ãíBë. "s ìÉ&B x7-&Ñ HI .Vuv2-G L2W#&$ Ä+&>= êV26Y 8 

Z2bΩ$. d7$. H+#o7&G ,2® HIV .+&C267G 9¥^2= PC Z2bΩ$. Å5Rë. d7$. HV267Y 
ì�6C _.mi 2C 9FB *-&,$. 10® ,*oW:3$. áV .V5¥6-7G 9EX= P'.V ."Ö çdE$ H+EY *->a 
Q"WÖ DC ì~üB2;Y PC ?2@BI DG5RS DC ù;a *p;$.é, 2�3WU "[W' *-&,$. Hö= ì�'uv 

                                                 
ç1é  Hi d-BN *W[WY.\'i ’Q"U.+$. Q"U.+=‘ 9EX= PFè H+C+#W' ?.vö= 9@hI DC v2≈Vë. .mi H2b: 

30p + 9(1 – p) > 10  VI 21p + 9 > 10  VI 21p > 10 VI P > 1/21  _Hi  9F⁄ ¶2>ó. .0e
 DG"h.+$. DC †Æõ PFè u+@ó *[W7a dÖm+F3$. zõë. DÑ.+^. *Öuv 8 *,W>-$. Qv2Gû$.

v"r. _ <o&^. 5°aI 9Wõ2;7$. DC "GûF&$VçI_é 
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H2b  â2G"Ø _8 ã2¥^. dFs5$. /0$. 123Xs2a ,+7&$ ¤27o7' *bΩ$. d7$. ã+o7Y +oa 
*W[WY.\'i ’Q"U.+$. Q"U.+=‘ ji *->a 5 *c2^2= %#h DC 2~üC26Y PC *b} Å5RI *®2XC 

dE$ H.56XY Qv26>$2= í)ë ü:U AB *õ5h HV267&$_ 

q7U Z26F[7$. 9së. í[U H+EY *GuVµ 2C"3B Ps+7G HI ≠5Æ7>Y ZüC267$. 
27sV ,ã+ÑI VI 2C"3B N H+EG 9C2B ì:∏. d3Cû$. Time discount factor .†-b ."Ö _

L."T7'2=V †>;Y •2W#C ì:∏. çw éAB u"s <&6Y 5Cë. 1"W>[7= √5;$ ?2#&$. ,*Wa2î 
|\h. HI %'+7C ã+Ñ *-6&$. +e d7c2C *&#a ç*#=2,7C PC w = .99654é _8 10e ,*$2ó. 
q7U 9B2;7$. "U.+$. DC O= ,ß$I PC L"T7>C *W[WY.\'] ’Q"U.+$. Q"U.+=‘ x$V ù;a 

†E;7$. VI ,*W&#6$. H+EW' 2Wh2b *W[WY.\'ä$ dE$ L+#Y f2W7Ö2= á2B DC ñ2-YI u"Æ$. 
ìc."$. ALL D _q7UV %'+7F= ã+Ñ *-6$ Z.m O7&#a %#h ç= w 0_5é, Hnh /I ?’ 
"GûG AB ù ï‹ ZüB2;7$. d7$. L+#G 2® +-BN ’Q"U.+$. Q"U.+=‘ PC ñ.+aë. Z.m 

†E;7$. ,x=2X^. H+EW' 2Wh2b f2[3$ ,f2W7ÖN. u+�«V HV267$. _ 

Hi L+�;C f2W7ÖN. AB "G  —P ÉFè DEFG HI t É56ïG 9EX= ,<Wsv <É-,ïGV AB *GI 
*W[WY.\'i _|\h. HI Ä23e  â*W[WY.\'i  â*W&õI L+#G PWFr. 2-G5#Y ,2�C."T7'2= ìî 
`&õV *B+FØ Q†Æõ DC v.5hë. DG0$. H+C"T7>G *W[WY.\'i ,Q"G"Ö `&B2;YV PC 

9b DC DG"h.+$. v"r. ,DG5Rú. O3Ñ.+^.V OW&õë. _Hi *->a 9B2;7$. /0$. L+#G x= 
v5h L"T7>G *W[WY.\'i Q"G"Ö PC v5h 5RS L"T7>G *W[WY.\']. Q"G"r. 2@GI de 
çpé _ABV |.\h. HI OCv2#$. v"r. ìe ,Qu"3$. *au2#C PC H2E>$. ,OW&õë. Hnh PWô 

ZüB2;Y H2E>$. OW&õë. 2-G5#Y H+E7' PC ì�W3Ñ.+C DC H2E>$. OW&õë. DG5Rú. _
Hi %'+7C *Öuv Lv2#$. "G"r. de ã"6C Z2Öu"$. *'2#^. 2^ 9:K xW&B .0e Lv2#$. 

"G"r. DC x&B2;Y PC Lv2s "G"Ö ,5RS 2CV 9:K xW&B Lv2#$. "G"r. DC 9B2;7$. PC "UI 
H2E>$. OW&õë. _ùWG2#^.V de u.5EY DG0e ,Oî"ó. /I çp éVç1- p éAB xÖV 
"G"o7$. _DC *WU23$. ,Å5Rë. Hnh %'+7C *Öuv DÑ.+^. zõë. *#=2,7C  â2-G5#Y PC 2C 
9:K xW&B DÑ.+^. DC 9B2;7$. PC DÑ.+C ,5RS í= HI DG"h.+$. HVuv2a ."Ö _´F>GV 
.0e ãN"7'N. ›2>ó. ?5F&$ Hö= (737>G HI PFè DG"h.+$. v"r. DEFG HI f27∂ 
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H2E>$. ,OW&õë. .mi 2C L2s ?Nåe HV"h.+$. ?.vö= "WÖ PC DG"h.V ,DG5RS .miV 2C q#7$. 
HV"h.+$. v"r. ì�@6-= ∑6-$. 9EX= u5E7CI1H_ 

πUN HI .0e |\;G Hö= H.\sN. dc23¥$. 8 ZüB2;7$. ùW$ 2Wc.+XB _d;h 
H.\sN. ,dc.+X6$. DC uv23$. HI d#7&G "h.+$. "G"r. ."h.V 5RS _N"=V DC ,l$m Hnh 
L+�;C PF[7$. 9C26G *$2ó. d7$. H+EG 2�Wh HV"h.+$. v"r. *->a *,W>= DC %Wº 
H2E>$. ,OW&õë. ùW$V *->a *,W>= DC %Wº DG"h.+$. v"r. ì�>;aI _ 

O-YV *[W73$. *W$27$. HI Z2W[WY.\']. de 5¥bë. Q?2;b 8 f2W7Ö. *W[WY.\'i 
u"Æ$. ìc."$. çALL D é9sö= u"s DEy DC Z26F[7$. _l&Y de Z2W[WY.\']. 5¥bë. 
Qu"s AB ûWWF7$. O= 2�>;a O=V u"Æ$. ìc."$. çALL Dé _H+EY *W[WY.\']. PS(JJY Z[ 

\]< P5U^ .mi 2C `C2s 8 5RS t2,^. HV267$2= q7U +$ á HV267G t5,$. 5Rú. "ó 
,Hú. 2CV HI ,HV267Y 2)nh D$ HV267Y *Wa2î PC *W[WY.\'i u"Æ$. ìc."$. çALL Dé, 
2�3E$V HV2677' íc.v PC MBN 5RS L"T7>G ù;a *W[WY.\']. d7$. 2�C"T7>Y _ 

PJQ6;%& 6 :Hi Z2W[WY.\']. d7$. PW,7>Y f2W7Ö. *W[WY.\'i u"Æ$. ìc."$. 
çALL D éAB 9Eæ ,PFè 9sö=V *FWs *3Ey ≥$çpé, de l&Y *GûWWF7$. ji …sI ,*Öuv 

*W[WY.\'nb ’Q"U.+$. Q"U.+=‘_ 

DC 9�>$. HI Å5a HI ’Q"U.+$. Q"U.+=‘ de *W[WY.\'i *GûWWø ji …sI *Öuv _
d�h HV267Y 8 *&#3$. jVë. ,2C2ø DE$V 2C HI HV267Y PC *W[WY.\'i u"Æ$. ìc."$. çALL 

Dé, 2)nh D$ HV267Y 2�6C Q5C Å5RI AB ≠üÑ]. _DC *WU23$. ,Å5Rë. H+EW' 2§ %R 
5F7>C †≈V P,#3C DC HV267$. PC MBN 5RS L"T7>G *W[WY.\'i ’Q"U.+$. Q"U.+=‘ _

.0$ Hnh ’Q"U.+$. Q"U.+=‘ Q"WÖ ."Ö 8 *W&FB ûWWF7$. O= 2�CI+Y O=V *W[WY.\'i u"Æ$. 
ìc."$. çALL Dé, ´F>YV 10e *Wõ2∏. 2§ f2W7Ö2= á2B ’v2≈Vë.‘ 9sö= PFè DEy 2�3C _ 

                                                 
ç1é  "GûF&$  <o&^. 5°aI 9Wõ2;7$. DCç¶_é 
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í3W= f\#G PF[7$. *W$S ?"-$ HV267$. 8 á2B DC ’v2≈Vë.‘, +e f5,G l$0b ã.å' 
2C .mi H2b ùE6$. 2oWoõ VI 23Ey "6= HI ´-:Y *W[WY.\'i ≥b’Q"U.+$. Q"U.+=‘ *7=2î 

*>'åCV 2~.0= _8 ,Ps.+$. "Ö+G 23e ¤m+Fa ‘e"C (�-CV ."Ö DC L"B 5«237$. _
9ÖëV ,x7h56C 5b07'. ßG56Y *W[WY.\']. P;JR_%& 2�;õ+= l&Y d7$. N H+EY ãVI 

 *W[WY.\'nb ,DGuv2Æ$.’Q"U.+= Q"U.+$.‘ _H27W[WY.\']. 9B2;7Y 2C"3B xaI ´4.+$. DC 
,H27;W,&$. í)nh Hü:∫ AB Qöh2E^. çR é8 9b ,*&#a deV ABI *Öuv *,'+7C DEFG 

HI 9:K 2�W&B ?5^. 2C"3B 9B2;7G PC v5h 5RS L"T7>G *W[WY.\']. 2~.m _.0eV 23W,6G 
*W45;$. *W$27$. _ 

PJQ6;%& 7: .mi á DEG DC DEF^. v5;&$ "U.+$. HI f27∂ *W[WY.\']. ,*;W,&$. N 
PW,7>G q7U PF[7$. HI 96;G l$m _ 

Hi *Öu"$. d7$. 9:∫ 2�W&B *W[WY.\']. d7$. 0RöY 9Eæ PF[7$. de ã"6^. 
•2#^. O3îN DC 9C.+6$. *a+E^. 2ÃV :*W;Wb 9FB 10e *W[WY.\']. 2�c.vIV PC 

DG5Rú. DG0$. H+6-7G ù;a ,*W[WY.\']. *W;WbV 2�c.vI PC *W[WY.\']. *3FW�^. _üb 
DG0e O&C26$. H2a É+EG 9sI DC *Öu"$. d7$. 9:∫ 2�W&B *W[WY.\']. *;W,&$. ,*3FW�^. 

VI OGV2>C 2§ _,.0$ .mi á DEG 23Ey v5;&$ "U.+$. HI f27∂ *W[WY.\']. *;W,&$. 
,*3FW�^. DFh †≈ DEF^. q7U Z26F[7&$ HI 2�U27è _ 

 ï15�°ïY /0$. zEW§. ß6 ï@$. AB /+7∫ N *;W,&$. "B.+#$. HI ¤2737'N. .0e d36GV 
*W[WY.\'i u"Æ$. ìc."$. çALL Dé _DEFGV *W[WY.\'] u"Æ$. ìc."$. çALL D éHI 

LV2#Y f2W7ÖN. /0$. L+#Y x= *GI *W[WY.\'i 2^2Ñ H2b H+-Bü$. DG0$. H+C"T7>G 
Z2W[WY.\'i Å5RI H+pW∂ ,Åv.5h ."U.V 8 9b Q5C _DE$V .mi 2C .V?2Ö AB 9Eæ 

 Z26FèçQ†Æõ Z26Fè `a2b +$ q7Ué,  ìc."$. u"Æ$. *W[WY.\'i HnhçALL D éDEFG HI 
|567Y f2W7Öü$ _2CI PC "B.+#$. ,*;W,&$. Hnh P4+$. ß&7Ç _.mi `a2b Q"B2#$. *;W,&$. 
PW,7>Y *CV2#C f2W7ÖN. /0$. xÉ3XY "B.+s *;W,$ Å5RI ™öY ,Åv.5h Q"U.+$. +&Y 
,Å5Rë.  â.mi 2�6'+= HI LV2#Y f2W7ÖN. /0$. L+#Y x= ,Z26F[7$. t¬= 5°3$. DB 
x7C2>Ö _.0$ "B.+#$2h *;W,&$. DEFG HI dF∫ 2�>;aI *#G5,= N u"#G 2�W&B v2≈Vë. _ 
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ìcü7YV 10e (c273$. PC 2�@6= d,67$ Qu+õ *&>&>7C *6=277C QöX3$ HV267$. 
1u É+,YV _8V *$2U ã2¥^. doW4+7$. DB ù&Ø ,fi+WX$.  ÿ̀ 3ÉW= *W45;$. *>C2∏. xaI HV"= 
Z26Fè çVI ∑6= Z2W$ú. *W->3$.é, Hnh %F3$. zõë. ±*a2WT&$≤ *$v2-7^. N DEFG 
M&Æ7$. xW&B _í=u H+EY 10e Z26F[7$. *G"#3$. Q5E-^. *W3-C VI Q"37>C AB Z2B+FØ 
Q†Æõ DC O&¥F^. DG0$. H+XW6G 26C 8 L2>sI *W&R.v DE>&$ 8 *Fõ26$. Q"G"r. 
ãüR ¬B H+'5;WÖ çŸa+G 1966é _VI í=u H+EY v+hV Z2GN+$. v+hVV ¶.ûUI *GN+$. 
5¥bI .v2#7a. ç †$u2CV fl+=1975é _´4+Y *W45;$. *6=2>$. xaI 2C HI ì7G ùW'öY HV267$. d3-^. 
AB ,ãv2-7$. xa2ECn-h HI q#-G 27=2î q7U +$ HI 26Fè DC DG"h.+$. v"r. á L\K .0e 

t56$. /u+Y23W>$. _v5[F=V HI ù'ö7G %F3$. ,»v2-7$. Hnh O7W45;$. *Wa2¥$. *¥$2¥$.V 
H23W-Y xaI 5#7>C ,â2WB2ô 2^2Ñ HI ã"6C »2ôi *b5ó. /0$. /5∂ 9b OC2BThe biennial 

turnover ùW$ .†-b ."Ö _ 

.0$ Hnh HV267$. DEFG HI 5�°G q7U 8 á2B DC u"Æ$. †≈ ¨VΩ^. _N DEFG 
*WF37&$ HI J"∫ .mi 2C ãV2U ∑6= v.5hë. DG5¥6-^. 23e Ä23eV L2W#$. ,2® DG0$.V `>W$ 
ì�C2CI *GI *õ5h 9B2;7&$ PC ì�@6= ∑6-$. _DE$V DEFG HV267&$ HI 5�°G DC 
Z26Fè Q†Æõ DC v.5hë. DG0$. ,HVûW ÉF ïG 2^2Ñ H2b Å"$ ?Nåe v.5hë. +$V *->a Q†Æõ 

DC .0e 9B2;7$. PC ì�@6= ∑6-$. _*h24]2= ji ,l$m .mi 2C L2s PWFr. 2-G5#Y d3-7= 
Z2W[WY.\']. *;W,&$. çl&Y d7$. N H+EY ãVI DC u"ÆG ."=Ié, .mi Hnh ?Nåe v.5hë. 

DEFG HI .+a+EG ?2C5b 8 9C267$. PC /I v5h 5RS _DCV ãüR 9C267$. 9EX= D>U PC 
ì�@6= ,∑6-$. DEFG PF7[F&$ ê2E>$. H É+E^. DC "B.+#$. *;W,&$. HI dFK x>;a "4 
Z26Fè v.5hë. DG0$. H+C"T7>G *GI *W[WY.\'i Å5RI 2^2Ñ H2b x6'+= HI dFK x>;a 

"4 v.5hë. v2Uú. Os5;7^. _DE$V DC 9ÖI HI H+EY *W[WY.\']. *;W,&$. Q5#7>C 
q36^2= ,d6Fr. N "= DC HI H+EY *&=2s Qu2¥7'ü$ _.0$ Hnh HV267$. ãv2-7^. DEFG HI 
5�°G 8 á2B DC OWa2aë. HV"= Q5,W' ,*Gûb5C DC ãüR ?"-$. PF[7= DC v.5hë. DG0$. 

HV"F76G AB ãv2-7$. _ 

*G÷5$V Å"C *6'V <W-,Y 10e ,(c273$. ßXEW' 23$ Hü:;$. H2Cv2#$. DB ∑6= 
ZN2ó. d7$. u+,Y HV267$. 2�Wh 9EX= z6h _*$2ó. jVë. d7$. u É+,Y 2�Wh HV267$. de 8 



 <=>9 ?#@2A/=4&BC /=4&B%&D        EBF#G& E#-%< H89 

DCw ,¶5ó. ì≈5$2= DC ?."6$. 5G5^. O= O-Bü$. _2CI *$2ó. *Wa2¥$. /+,37h AB *F°aI 
*Wc2WUI H+EY 2�Wh Z2a.+Wó. qavë. †≈ Quv2s AB OF¥Y Z26-Y 2~.u2W7R. _ ÉO-YV 10e 
ZN2ó. xaI 2C"3B H+EY tV5°$. *oWoõ ,*WY.+CV DEFG HV267&$ HI u+,7G +F3GV HVv 
*Ö2ó. ji *s.":$. VI ¬-7$. 9-#7>^2= _ 
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$%&' ()*+,-. / 0+1 (*234. 523 6 7+89,' :3; <=>
?
@A B$C. D2E*+-. 

,G)4. HI*J D%KL. D21$M-. *3NO PQ*+E DR S)$O TO UV; Q*,O; DW2W8 TO XQ4. <

TY-) Z1 [W\ ,PQ*+E. U1 ],3 ,*^>_ / 0+1 TJ*O4. `$_4. aR =9b cd. ef-. 

gWK' 7-9b Dhijk  l>2O / *jI$A ,*Y2mW1) no*R *O (*J o9pV q.:R4. (9rQi'  l*O.s,-. 

 l69t+O <:tA u36 c1*v (*JQ; w*x'$1 / D-9V y*8 *z / {o*p_ =*,t-. 7I;: 

U}~� D&3>E o9pL. (*E4. Ä}) (9-9m,' TÅv `:O ÇO$-. ÉW_ {o*p_ 

Ä%,%KV <.:1) aR *p-*VQ ÄÑ; Ö .9%K,p' [-f- <ÜQ$tA / e Sá (; àW@,I TO .f} 

â9p-. TO q*2ä4. *O:pR ÄSWj,I ;å89E. �ç 6 éè êij-. UëÅ1 íf} q*2ä4. <q6ì%A 

,y9t-. iJ ,):K' 6 (9ÅW+' (; [-*p} B$3 n$Å,jO <(*J >J ZA$x-. iJ ):K' (*pOì' 

Dr*2j1 ’î
?
R âo) Pïñ î2+'<‘ ó U':ñ)o1932ò , <94ô < 
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Ö TY' .f}  l6*ëO  l>öõpO <:tA (*J y*&I ’î
?
R âo) Pïñ î2+'‘  l*pb9,jO / 

{o*p_ =*,t-. <:8) .$}oú aR Äñ$-. TO UùA; o9%L. Ç,-. *^f1 Q*KJ û*Kù-. 7A*t'ü 

D-9W2C.) ,7I)o aR) Äñ$-. TO Éb.9+-. Ç,-. *}ïë' ,=*,t-. Äñ$-*1) TO †xpE. 

e$Yj+-. ef-. =9t' :"U,8; ); U°,t ~\#, aR) Äñ$-. TO D-9%j-. Ç,-. TR *%t'$b HI*J 

no*2t-. å2x,j\ (; åÅt\ D'; o9%V D2W¢ é2\£W- DI:~^ n§*KO < 

(ç íf} Ç} D-*3 TO ()*+,-. ef-. Ü$%• aR Äñ$-. TO D2h.:+-. *O Z1 ZKR>-. <

aR) .f} ,9¶p-. Ç%A y S:t\ *':ß †2Kx,- Ä2}*õE. D'$&p-.) Ç,-. Ä\ *}$'9x\ / =9öõ-. 

D®>ë-. Dt1*j-. <(ç ©:^. ™2h$-. 9} y.:@,r. D'$&p-. ïjõ,- *O ´' aR) 7V) 

ò9öd. : 

1< É2J HI*J D'.:1 y*&I ’î
?
R âo) Pïñ î2+'‘? 

2< É2J H≠ 7,O.oç Æ*õC.) ?72WR 

3< .�*E Q*Ñ. .f} y*&p-. *O:pR Üo*J B$C. (; åù\ ?*}Q.ú);  

4< .�*E (*J .f} y*&p-. DÅr B$C {o*pd. / B$C. D2E*+-. ,G)4. ()o (; 

$%&' 6ç  l>2W8 / ïëY-. TO B)$C. ?`$_4. 

*O; ©:^. w*ë-. 9%A y.:@,r. D-*C. D2ØQ∞,-. ê.£86 D2õ2J y*2t-. å2r9,1 Ä2}*õE. 

D'$&p-.) D2W±4.< 

TjC) ,uC. (≤A Dr.Qo Dë':3 Äm¶1 B*,J UO*J TR y*&I ’î
?
R âo) Pïñ 

î2+'‘ n$A9,O  l*2-*3 <:Å,+') .f} UÅ+-. åh.$-. Ö*+- âi,V6. w*x'≥-. w9\ ¥Q9äµ 

ó1980 ôaR Uh*rQ Ü.$JfO ,D2O9' Ü*'$J�) TR ZW\*tE. / {o*pd. <iJ H+ ~∂ o.9E. 

TO UJ {$õ-. D2I*x'≥-. åKj-. Zjk) ,l*K'$t\ =:+Å1 *O :'s' aR $ëJ; TO D®>® Qo*öO 

TO UJ D8$A <iJ ,H+ ~∂ TY-) `:Å1 ,U8; 0+1 o.9E. TO Qo*öO D2I*E; D2jI$A) *ù'; 

Ä\) ∑*p∏,r6. *z <HI*J) Dm2,p-. DO9&pO D2pñ TO Q9ö-. D2¶2v9,-. Ç,-. Ä\ *%W2Wß 

nQ*%Å1 nïKJ ïA9,- nQ9± DWO*ä Q9x,- =*,8 {o*pd. 7\ir) / D%KL. D21$M-. / B$C. 
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D2E*+-. G)4. <:Å,+') *pWöA .f} aR B*,J ¥Q9äµ ÄS2t-. TO 523 Ü*r*K,86. 

D2¶2v9,-. ïjõ,-.) ÇØQ*,-. < 

ip21) Ö  S≥+' ¥Q9äµ TR $O4. ífz ,Dt'$x-. (≤A É89E. ÇØQ*,-. Ü*R*xtW- 

Dho*^. aR =9b D%KL. D21$M-. (*J DWù+O Zmr nQ$Y,O </ Q*bç å89E. /.$ML. 

,o:¶E. TYÅ' Q*K,R. ZKR>-. Z\:3) Z,'$YjR 7V.9\ *π.:3ç `$_4. </) e; H8) 

TO ,Ü*8)4. (9Y' (.Q*2d. (*3*,E. *π :†Wb; Q*p-. ,U,t,- ); †Wb; Q*p-. UY∫1 épm,' 

{*Cç `�4. UY∫1) : SÅ+, ~O <DKjp-*1) ,ZA$xW- (9Y' ©*+vç ):+-. DÅ28 DÅ%O 7I4 

Ç SÅp2r q*tK-. .�ç *O ÜQ:± $O.); T∫1  lDJ$+O  lDj2hQ / â*xt-. <[-f- ,éKj-. (9Y' TO 

UùA4. aR `:E. é'$t-. y*2t-. {*C≤1 Qª-. (º. q.9r (*J ):+-. o$' aR {>bç 

Q*p-. y; 6 <=:') [-� aR (; Q:M-. =o*K,E. (9Y' U SùA; TO uõ¶,-. eo*34. éI*L. 

óP>Sô, (;) uõ¶,-. eo*34. éI*L. TO ©$x-. $_º. 9} UùA; ],3 TO ()*+,-. 

=o*K,E. óT>Rô <DA*vç Gç ,[-� (≤A n∞A*YO :S2t,-. =o*K,E. DW SùõO `:- Ü.:39-. D2W¶E. 

aR Ωh*,I B*t+-. =o*K,E. óR > Pô, *E*b (*J B*t+-. =o*K,E. TÅù,' n*I*+O UJ TO 

Z\:39-. TO UV; éjYO U2W8 ,.:V :8) 6 éjY\  l*∏2ä aR {>bü. <.�ç) *O *If_; 

$O4. ,l*+Å,æ 7I≤A ™rì' DO9&pE. D2r*r4. y:+- n.)*jE.ó :T>R>P>S <ôDA*vç Gç 

,[-� U Sùõ~2r >
?
J (*A$x-. uõ¶,-. =o*K,E. B)*p,W- Çh.9∫+-. =iRø- D2h.:+-. no*L., 

*¿ U+è óT + S/2> Rô <.f- É89E*A †1*x' ©)$• DWù+O Zmj-. Z1 Z\:39-. 

Z,'$Yj+-. Z\ïMö-. Z,W-. (*%V.9\ *π.:3ç `$_4. / `:3ç åb.9t-. D,1*ë-. < 

HI*J (*\:39-. (*,'$Yj+-. (*\ïMö-. (*,W-. (*%V.9\ *π.:3ç `$_4. ≥R 

DA*jO ê).£\ Z1 Dh*O Gç Dhi+1Q; noQ*' TO XQ4. y.$C. *π ZKR>-. / n:3.) TO 

Ü>ù+O Zmj-. DpO*Y-. D,2ÅE.) </ åv9-. ,¡*ëE. TYÅ' Q*K,R. n:39-. D2r*r4. 

DK2,J DI9YO TO ¡.93 É-; ,UVQ Ä%õöI aR û9xd. D2O*O4. / e; D&C TO TOs-. <

:t- HK+- DK2,Y-. .Q)o .ïKJ / n*23 e:pV n*∫E. <Ç%A Ö Ä&p\ *}q*ùR; UV4 =*,t-. 

,éj¶A U1 ,Ä%,Å+b; H+Ao) Ä^ ,é\.)$-. Ä%,jJ) ,™1>E*1 >ùA TR Ä2&p\ 

:2R.9O Ä¬.ú*Vç <å2∂ û*Kù-. Ä&+O) o9pL. T'$_º. / DK2,Y-. (9A$+' Ä%ù+1 
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0+K-. UY∫-*1 <*p\*'*M-) ,D2-*C. P*p} (>O*R (*2r*r; (>+è DK2,Y-.  l*KR6  l*2V�9ÅI <

TÅA ,D23*I HI*J DK2,Y-. nïKJ i1 72A D'*õY-. U,¶,-  l*+b*8  lih>O TO D%KL. ≥,+,- 

"D-)ìjO# TR =iR4. D2h.:+-. DOo*t-. TO *%,txpO <TO) D23*p-. ,`$_4. HI*J nïM± 

i1 ÇõY' (9Y,- nQo*8 aR n$x2j-. aR P9Wj-. eo$õ-. ,*^*V$- TO =>_ :':+-. TO 

,Uh*r9-. År$-.D2 *%pO ïñ) D2År$-. < 

TYÅ' DK2,YW- aR :3; ZKI*L. (; (9Y\ / D%V.9O q.sV; TO DK2,J ,n:3.) ); 

,Z,p®. ); D®>® TO éI*L. $_º. <.f- (≤A UJ éR6 TYÅ' (; û$@p' UY∫1 ÇpO.s\ / 

:':+-. TO Ü>R*õ,-. <aR) Q.:O D%KL. ,D21$M-. HI*J Ü*∏E. TO íf} Ü*%V.9E. ¥:ß 

Z1 ZC. $_º.) < 

:t- HI*J Ü.:39-. D'$Yj+-. nïMö-. ctA Ç} DbQ9,E. Ü>ù+Å1 Zmj-. 

nQ9JfE. <*O; Ü.o*2t-. *2W ~+-. TO ZKI*L. ÄWA P£∫\ D%V91 $&I DO*R o9pL. T'f-. .9-*8 : 

(ç éKj-. Çt2tC. q.Q) q):} 0+1 q.sV; c_ D%KL. Ç}  ~7I; Ö [W,Å' e; TO 

ZA$x-. D2I år9,-. / [W\ DtxpE. Ü.f-*1 <<<.�ç †äQ (92I*x'≥-. (*E4. ,ò*±$-*1 oQ 

,(*E4. (*J) Qª-. *')*j,O :.�ç) Éö8 (*E4. D+x8 DO:t,O TO {:pd. HW,8) Djk 

,=*VQ oQ (92I*x'≥-. U1.91 TO ò*±$-. .9W,8) Djk (*E; <ó B9J (9,W211916 ò ,74ô 

  (*J q√-. Ä}4. DKjp-*1 Ü.$tE no*28 î2L. 9} $'9x\ ê)$-. D2O9m^. Z1 

©9õ± î2L. <:t- åK\. ,q*õWC. aR 7V) ,ò9öd. D2m2\.£rç ©.sp,r6. 523 (; 

$h*jd. D')*j,E. / ê.)Q4. TO ZKI*L. Çp+\  l*KjYO  l*2A*± ,q*õW¶W- (4 n98 (*E4. 

[%p~,r  l>V*R y;  l>Vµ <,.f- a+A :2+ö-. ,Çpb9-. H1Q*8 B$C. D2E*+-. G)4. TO DK+- 

Ω\*p-. e$õö-. Ç,-. Uë≠ *%2A $h*j_ ©$x-. =)4. ér*YO ©$x-. w*ë-. <TY-) aR 

:2+ö-. ,´¶E. aR =9b û9xd. ,D2O*O4. (*J uõ¶,-. =o*K,E. ]tW'  l>2ùõ\ $ëJ; TO 

B*t+-. =o*K,E. < 

.f} HW±.9\) DWù+~E. aR :2+ö-. ´¶E. :ÇõA D'; D&C Dp2+O (*J TO DÅYC. 

{>bç Q*p-. :öt1 ,U,t-. q.9r U+A ©$x-. $_º. [-� y; Ö U+õ' <TY-) *O U+V =*,8 
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{o*pd.  l*õW,ƒ UY∫1 ïKJ TR PQ*+E. `$_4. 9} (; Ü.:39-. nïMö-. *%jõI :8 

H%V.) *%ù+1 0+K-. / Ü*+x8 ïñ DWtp,O Ü.£õ- D-9xO TO TOs-. <:t- Ü Sïñ íf} 

Dt2tC. DK+W-. TO DWù+O Zmj-. Ü.� DWtp-. n:3.9-. Ç,-. (9Y' *%2A Q:M-. 9} Q*2d. 

,TÅ2%E. Gç DWù+O Zmr nQ$Y,O (9Y\ Ü*2m2\.£rü. Db)≈E. DpY¿ *%2A <:t- 

HtA.9\ Dm2,p-. åO Ü*+89\ D'$&p-. :o9V91 UR*õ,-. ,Ä':,jE. TYÅ' (; (9Y\ Dm2,p-. 

D,1*ë-. Ç} ()*+,-. =o*K,E. ÇpKE. aR DÅj-. D2-o*K,-. <aR) 7V) ,ò9öd. (≤A >J 

ZA$x-. :8 *+K\. Ü*2m2\.£rç 6 TYÅ' (; (9Y\ =); TO ,Q:M' *%pY-)  ∆sõ°,j~,r .�ç *O 

Q:ñ ©$x-. $_º. < 

UK8 :'sE. TO T S+Å,-. / Ü*K® ,()*+,-. TO ïëE. (; u3>I É2J HI*J D'.:1 

()*+,-. / =); ©*xE. <HI*J DW3$E. G)4. TO ,B$C. Ç,-.) Ü;:1 / $%ä 

Bµ«™xjñ~; TO y*R 1914, Äj,\ n$ëY1 ,=*t,I6. iJ HI*J D'9Oo D'*MW- <TY-) *O (; 

Ü$t,r. û9xd. ,D2-*,t-. $%• (.):R>-. Z1 o.$A; Ü.9t-. aR 9¶I Çh*tW\ / :':+-. 

TO DpYO4. aR =9b û9xd. D2O*O4. <:8) HI£8. DWëO4. G)4. åO Ü*KV) y*+x-. 

Ç,-. HI*J y »:t~\ / ™õI Ü*8)4. aR ÇKI*V XQ4. y.$C. </) T'≈\ w*ë-. ó≥ÅA9I ô

y*R 1914, u36 c1*v ïñ X S9õO HI*J 7\:3) / {o*pd. D+ùK- y*'; 7I; : 

=)ìjO o*,R. (ìE. éWè (; aR Dä*Rü. <<< HI*J ;y>&-. =9W3 :+1 DW2- UJ

*}f_4 D2O*O4. û9xd. TO qÇmE. aR Üo*,R. :8 Ü*RiL. HI*J) *VQ*_ ê$x~\ <

 ); DR*j-. [W\ / Dho*} Q9O4. HI*J .f- ;q√-. ™õp1 .9WM∫I. :8 q.:R4. (; :t,R.

$A H¶K±; Ä® TO) ,Z,W2W- TOs-. TO Z,R*j-. D®£YO ïñ D2p'9Å,-. àöC. {

Ä%+2O*æ Gç Ä¬o9R †'$b / (9ÅWY,') (9Y¶ù' .9I*J U1 ,7KKj1 <ó (QRJC S7'% IJK%

+(TH% 1938 ò :92ô< 

=9W¶1) o*2R; ,o>2E. HI*J P*p} D-*3 TO q*_ü. ,É2ëY-. Ç}) DrQ*¿ HKùñ; 

Ü.$tO no*2t-. </) Q9%∫-. ,Dt3>-. HI*J 0+1 Ü*I:^. n§*KE. ÄS&p ~\ Ü*¶2ö-*1 ); 

Ü.Q*äü*1 <:8) u36 :}*ä (*2R 7I; : 
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/ :3; y*j84. HI*J DR*j-. Z1*O DpO*ë-. D+r*,-.) *3*K± ≥,+\ Dööƒ 

"Q9Oø- D±*d.#, HI*J) 0+1 †b*pE. n§ìE. ÄW+1 ≥,+\ …Q*_ {*xI y.s,-6. `:- 

Z±*pt-. TO ZA$x-. <ó (*ñQ9O1916ò , :270 – 271ô < 

TY-) (*Rá *O HI*J X$+,\ Ü*I:^. n§*KE. åÅtW- <$O.)4*A nQo*ö-. U+  

TO Àv.9-. (; o9pL. :8 .)q*V "Gç *jI$A ,=*,tW- ™2-) Ç_Ã,W- åO q.:R4.# ó 1U=7V'%

5(=:/,W(V'% 1XW(Y% 1936ò , :2ô <$ëJ4.) D8>R [-f1 9} (; :':+-. TO o9pL. :8 .9ÅJ93 

,*'$YjR iJ HK89R éh*,J *%WO*Y1 <(*Rá) *O ÀK±; *¶v.) (; Ü*K2\£-. D'9õ∫-. 

:8  ÕH °+
?
Å ~8 D-9%j1 Dxr.91 Ü.o*2t-. *2W ~+-. H¶K±∞A UëO íf} Ü*K2\£-. nQo*I ¥):C. < 

TO) {$x-. `$_4. Ç,-. ;:1 TO *^>_ uõ¶,-. ,=°o*K,~E. Ç} [W\ Ç,-. H®:3 

Hß ï®∞\ ™tb ™2+\ <*O:pR HI*J Q*xO4. D∏2r UY∫1 6 ,{*x' (*J TO U2¶,jE. 

 l*K'$t\ y*2t-. e∞1 UÅR Çh.:R <HI*J DI:^. D2-* Q6. $%&\ UY∫1 Çh*tW\  l*I*23; [-�) 

éKj1 ™tx-. ,Œ2j-. >A y9t' o9pL. *%2A {>b≤1 Q*p-. aR Ä%ù+1 0+K-. <*O:pR) 

Tj¶,' ,9L. (*J cÅI uSõ¶,-. =o*K,E. $Å,j' Db*jK1 < 

.f- (≤A Ü*8*õ\6. D'9õ∫-. HI*J n$®ìO / =9öC. aR D'.:1 ()*+,W- / :':+-. 

TO Ü*Kr*pE. / H8) $YKO =>_ ,B$C. TY-) Ç_Ã,-. §*KE. .ïëJ *O (*J åÅt~' 

D-9%j1 <aR) `:E. ,:2+K-. HI*J P*p} :':+-. TO {$x-. DR9p,E. $ëJ4.  l.ï®∞\ Ç,-.) 

H¶År ZA$xW- †2jp,1 i^*+A; ()o q9mW-. Gç ÜiWY-. <(*J) UO*+-. ™2h$-. 9} 

P.Qoç 7I; .�ç y*8 :3; ZA$x-. DrQiÅ1  l*R9I  l*p2+O TO ,uõ¶,-. *%p23 :8 UO*+,' ©$x-. 

$_º. UëE*1 <(ç 7V); 7K∫-. / Ü*V*C. Ü*b*∫p-.) D2r*r4. HW+V o9pL. (9pÅØ (; 

©$x-. $_º. i1Q 6 åK,' D2m2\.£rç Q:M-. ïñ û)≈E. <a+A U2Kr ,=*ëE. / É2± 

y*R 1915, `;Q e:pV (; ):+-. UÅ, ~œ (; UO*+,' UëE*1 =o*K,') ()*+,-. ÇpKE. aR 

DKñ$-. =9öC*1 aR àö3 DI)ìE. DVú*x-. < 

(9Y2r >ÅR  l*2-9õb  l*∫h*b (; †ä$\ ò*±$-*1 †'$x-. å8.9-. ÉW_ {o*p_ 

,q.:R4. ef-.) 6 :1 (; (9Y' *–osO Ü>m+1 {.úQ; o9pL. Ü*1$R) ,í*2E. / D'≥-. 

DVªE. q*O:-*1 <<<TY-) UY∫1 ,y*R [-*p} HÅ± </) D'*Ñ ,©*xE. .�ç *O  °H+°p °O 



8(9: ;<=6> ?,@ AB/ <CD  EF/G% 1=H(6'% IJK% E L(7M'% NB(OP       99 

P):R TO éWV 7,I)ìO ,78.úQ;) (9Y2jA 7V>R >%r :�ç [+pÅ2r TO =9öC. aR 

[öö3 TO DI)ìE.  l*ù'; <ó e*}1916ò , :224 −225ô < 

*O (ç ;:K\ D2m2\.£rü. D2pKE. aR ,=o*K,-. *Ñ≤A ≈,p,r {$x1 no:+,O <(ç uõ¶,-. 

f S@,E. / Ü*R*r Dp2+O TYÅ' (; :,Å' Gç Ü*R*r =9b; <o9t2r) â9I Z+O TO 

Ü*&õ¶,-. Gç é'$  â.9I4. `$_4. <Ä}4.) TO [-� ,7WJ (; y:t,-. smpE. / â*x8 

ïM± aR D%KL. TYÅ' (; :SWt ~' TO UK8 Ü.:39-. `$_4. / Ü*R*xt-. nQ)*mE. < 

HI*J) ©)$&-. Ç,-. H¶År DO.o≤1 ()*+,-. ™õp1 D2π; 7->%,r. <HI*J 

Ü*2m2\.£rü. Ç,-. TYÅ' (; Ä':\ ()*+,-. =o*K,E. Ç} Ü*2m2\.£rü. DW1*t-. 

ú.sõ,r>- <=>@A Ü.£A uõ¶,-. ,=o*K,E. UÅß :pV q.:R4. Dt∫O ê*ù'ç Dt2t3 ÄÑ; 

(9+2x,j' y*t,I6. (ç éV9,r. $O4. <a+A U2Kr ,=*ëE. $%•; (9±*pt-. (*E4. Ä¬Q*%O 

D2-*+-. Z2I*x'≥W- TO =>_ :':j,-. aR 0+1 û*tp-. aR (.Q:V “.9J4. é'9ö,-.) 

ÇO$-.) *%2WR ],3 (9J£' *19t® / (*YE. ó+(TH% (QRJC S7'% IJK% 1938ò , :98ô <aR) ™õI 

,Q.$
?
M-. (*J o9pV D2+A:E. no*R *O (9p2K' Ü*8>b≤1 DW2W8 no:jO D8:1 Dth*A 7I; Ä%pYÅ' 

.)o.Q; *O .�ç Qª-. TO :'sE. {*Cç <D2O*t,I6. Ü.Q:tW- Ü*v.$+,r6. íf} Ü:R*r :8) 

aR DK8.$O y*&p-. TO =>_ Q*%•ç (; uõ¶,-. ™2-  l*∂*I TR ,É+v (;) Q:M-. o9t2r 

Gç U °∫ °õ-. ”.f-. < 

*O:pR)  °å°8) Q:M-. ,U+
?
õ-*1 .ïëJ *O (*J y*t,I6. ≥J; *¿ 9} å89,O TO UK8 

D2m2\.£rç ’n:3.9-. n:3.91‘ <�ç HI*J n:3.9-. ,Z,p®*1 ); n:3.9-. ,¥>ë1 Ç} 

D1*m,r6. D+h*∫-. U+õW- ef-. ]x@,' o):3 *O (*J ≥,+'  l69KtO < 

*pJ …$@I >2- y*O; {o*pd. <<<HI*J) å2O*æ (*E4. DWO*+-. / …Q*d. ,*ù'; .f- 

Ö TY' :+' TO D8*2W-. óH2Y\ü. ô(; †WxI Q*p-. <(ç q*2ä4. nQft-.  l>+A Ç} U1*pt-. Ç,-. 

*%Aft\ D28:pK-. <<<�ç *%pYÅ' (; U,t\ D2Ii® ); n≈R o9pV .�ç *O H+8) U_.o {:pd. <<<

*ppY-) Ö y:@,jI *pW1*p8 .:1; *O Ö ÀKö' (*E4. ZK_*± UY∫1 ,ò*_ éj¶1) Ä%O*&I 

/ ,o$-. ]tW,I Ä%pO ¥>® U1*p8 TR UJ DWKp8 *%tWxI T¶I <ó U'9p'$ñ1972ò , :16 – 17ô < 
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TO UÅ,¶E. 7I; HI*J P*p} D2WÅR c2Kë\ ,DW±∞,O no*R) *O HI*J åp≠ Ü*O*t,I6. 

TO (; eo9\ Gç Q.$Y\ ïñ U1*8 n$x2jW- TO Ü*O*¬6. no*ùE. <TO) TYÅE. (; u3>' 

©$x-. ef-. U+ä; U2,A U+õ-. D1*m,r6. :R*ö,E. >A =)*œ (; :2+' *%,õR*ùO Gç 

Zõ+ù-. ); D®>® ©*+v; <o$mÅ1) (; 6 {*jp' :2+ö,-. ,.:2+1 7I≤A TO UÅ,¶E. (; 

U2Å' Gç =>¶Åv6. <*E*b 7I; Hj2- UJ D8>bç ); DWKp8 ); Dõ'f8 HtWb; UY∫1 :Å+,O 

é2ö,r ,*%A:} (9Y2r P*p} U2O U±∞,O 9¶I y:R :2+ö,-.< 

TO) Ü>Y∫E. `$_4. Ç,-. H%V.) Æ*õC. aR Q.$t,r. ()*+,-. Ç} DWY∫O 

$'):\ Ü.9t-. <ÇõA UJ D2Ii® y*'; ,*K'$t\ y9t\ DK2,J *O ï2M,1 *%+8.9O åO DK2,J `$_; 

åv9Å,\ *%õW_ <aR) Ü.£A ,=9b; y9t\ Ü.:39-. nïKY-. ï2M,1 TJ*O4. <(ç *O  °ÀÅr 

()*+,W- (∞1 ]tK'  l.$t,jO 9} D2WÅR É-Ã,-. Ç,-. *%O:t\ n:39-. nQo*ME. n:39W- DOo*t-. <

Ä,2A À2v9\ U2±*õ\ Ä}*õ,-. $Åù~E. åO ):+-. <ïñ 7I; / 0+1 (*234. (*J TO Äh>E. 

 l.:V DKjp-*1 q*O:tW- (; .)≥Ø ZOo*t-. o:L. (∞1 ":2j-. √r91 ‘Ç}) nQ*KR Dp2% ~O 

HI*J y:@,j~\ nQ*ä’- Gç (*E4. / B$C. D2E*+-. G)4.÷ ™2-  l>2Oú  l*∏2r <.�≤A 7,J$\ 

7I∞ä) [J£2r [I∞ä)# óò ,(9W2ñ:77ô <:t- ÀÅr .f} É-Ã,-. ÇRi,V6. n:39W- 

D'$Yj+-. (; ÉtW,\ DK+W-. *%W±.9\) TO ië23 *%J$\ $_º.< 

TO Ü>Y∫E. `$_4. Ç,-. 7V.9\ DO.oç Q.$t,r. ()*+,-. Ç} Dt2t3 (; o9pV 

D2+A:E. .9I*J U8;  lDv$ ~R y*t,I6 ):+-. TO o9pV n*∫E. <,[-f- (≤A D2+A:ÅW- Dö3 U8; 

/ y*&I ’îR âo) Pïñ î2+'‘ <Dm2,I) ,[-f- U2Å' n*∫E. Gç (; .9I9Y' $ëJ;  l*jV9\ 

*tW8) TO o9pV :±$-. ZO:t,E. TO D2+A:E. <iJ u36 :3; =*VQ D2+A:E. (*E4. TR 

n*∫E. 7I; ".�ç HI*J Ä◊:- D'; DÅ+b; D2%ä ,n:h.ú ÄÑ≤A (9O:t' *p- D':} ,*%pO éKj-.) 

/ [-� o9+' UY∫1 ÇhsV Gç Ä}Q9+ä *pI∞1 TO y9t' Ä%,'i¶1# ó î\*1s-9r1973 ò ,71ô <

(*J ©:^. TO [-� 9} å2m∫\ o9pV D2+A:E. aR P$\ B>Y-. DÅh*p-. DÅh*I <(*J) 

e:pV :±$-. Ç+A:E. :':L.  l.ïëJ *O UKt°,j~' éWx-*1 ¡*,-. :"UO∞I [I; T- (9Y\ =); 

TO ;:K' nQ*®≤1 DWY∫E.<# (*J) B.9L. ¡*ëE. 9} :",>J *O Ö .9Kñ$\ Z7:0 [-f1# ó ¥Q9äµ

1980ò , :169ô <™Y+') .f} Q):-. …)osE. =*V$- D2+A:E. / DO.oç uSõ¶,-. =o*K,E. åO 
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q.:R4. :"D2KWj-.# *O:pR 6 (9v$+,' ,ú.sõ,r>- )"o$-. ÇO*t,I6. å'N-.# *O:pR y9t' 

):+-. P*%,I*1 ÄWj-. < 

HI*J Ü.o*2t-. *2W ~+-. ÿ92mW- D2I*x'≥-. D2jI$õ-.) D2I*E4.) *%+2∂ ÇMK\ :C. 

TO íf} Ü*I:^. n$Åù~E. ;*%h*Ñç) Ä%+2ÅmA .9I*J (9∫Ø TO 0'9t\ ê)$-. D'9p+E. 

`:- ,Ä^*VQ Ä%+2∂) .9I*J ():t,+' 7I; =>_ B$C. (9Y\ Dr*2j-. D2O9m^. 

DKv*M-. n$Å,jE. Ç} Dt'$x-. n:239-. †2t¶,- Ÿp-. <(*J år91 Ü.$tO ,no*2t-. .:R*O 

0+1 Ü.q*pë,r6. ,DW2Wt-. (; X$õ\ D'; $O.); *%pYÅ' ©.§ü. *%2WR UY∫1 §*KO <

,.f- HI*J Ü.$tE. nQo*8 aR q.$Vç PQ*+O nïKJ TO =>_ q*xRç $O.)4. =*V$W- (∞1 

.9J£' Ä%8o*p_ n$b*@E.) Ä¬*2¶1 ≥R D∂*%O å8.9O q.:R4. <TY-) Z1 PQ*+E. 

,nïKY-. Ö TY' Ä}Q):tÅ1 DK8.$O $O.)4. *%,+1*,O) TO UV; DW±.9O cMù-.
I1H

< aR) 

UJ ,=*3 (*J TO é+ö-. .:V aR e;  
⁄
c1*v y:8; (; o:œ e:pL. ef-. (*J ÇO$' 

:öt1 ,U,t-. TO) ef-. ÇO$' 9}) à'$3 UJ ò$C. aR eo*õ\ y*t,I6. <ÀK±; 

o9pL. q.≥_ / éWM,-. aR y*&I ,DK8.$E. iJ 9} =*C. åO n:39-. Ç,-. HI*J uõ,ß DõW1 

TO P>r; ,):+-. Ur$\) D+x8 7pO Gç $tO no*2t-. iWJ HKWb nï_4. >2-o HKë' ÄÑ; 

.9O*8 Ü*'Q):1 â>x,r. / XQ4. y.$C. < 

(ç *O $ SOo y*&I ’îR âo) Pïñ î2+'‘ / D'*%p-. 9} DjrìO TO â9I (.):+-. 

,$Å,jE. Ç,-.) (*J TO U%j-. aR Ü.$tO no*2t-. *%,K8.$O <HI*J íf} DjrìE. Ç} 

,nQ*M-. Ç}) y9m}  S:+O  UY∫1 †28o aR {o*p_ q.:R4. TÅù,' TO n≈R =*VQ Gç 

Ç,h*O >VQ <HI*J) $O.)4. n*x+E. T'ïMÅW- Ç} (; .9W,t' ); .)á∞' ):+-. / $tR 

íQ.o <.�ç HI*J nQ*M-. ,D¶V*I Ä,' f_; ;`á4. *O; .�ç *O , ÕHW
?
∫A (9Y,jA Ü*1*±ü. 

TO ]3$V a,8) Ç} U2-:-. aR Ä%O*28 D-)*¶E*1 <Ö TY\ P*p} Dt'$b DWR*A q*Ro’- (∞1 

                                                 
ó1ô  TSk  ¥Q9äµó1980ò , :171 – 175ô  y*&I (ç’î2+' P ~ïñ â°o) î °R‘  5W® ¡.93 / 7t2Kx\ Ä\ :8

D2I*x'≥-. {$õ-. *z HO*8 Ç,-. {o*pd. Ü69V< 
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nQ*M-. :8 ÜsmI; ip21 Ö ¥:œ [-� / XQ; å8.9-. <iJ Ö TY\ P*p} DW2r) DWR*A 

()*+,W- åO q.:R4. / nQ*M-. 523 6 o9pL. q*234. 6) 5ëV a,t-. TYÅ' *^o*K\ < 

Ö åx,j' y*&I ’îR âo) Pïñ î2+'‘ (; ]äi,' åO ¤9õ-. ef-.  ~7,KSKr Ü*∏E. 

nïMö-. Ü.Q*M-. TO < l*t36 ¥:¶2r *O å89\ aR l.Qo*8 ZA$x-. TO e; TY' Ö ,nQ*M-. :+1)< 

©$x-*A ef-. Q*ñ; (*J å89,' ,y*t,I6. 7pY-) Ö TY' 7+r91 (; ©$+' ],O ); T'; ); 

É2J <*O; ©$x-. ef-. X$+\ nQ*MW- (*YA  l.$\9,O ,*ù'; Ö) ©$+' *O .�ç HI*J nQ*M-. 

Üim^. TO DWjWr / G)4. Ç} y; UöõpO y9m} TR nQ*KR <Ü.Q*M-. (; i1 ,[-� Gç DA*vç 

TYÅ' (; Q:ö\ *}$O.); å°1*, ~\) TO UK8 $tO ,no*2t-. (≤A {*xI nQ*M-. D2O*t,I6. TYÅ' 

n$x2j-. 72WR ,*ù'; *¿ =9œ ()o q*Ñç D2WÅ+-. <HI*J éh*,Y-.  °≥ ~  aR y*2t-. Üimz 

n$x2j-. {*xI TR …$‹ D2WÅ+-. HI*J) ,o*k’- l>1*8 o$-. TY' Ö) ,q.:R4. aR D2t2t3<  

,D8Q*õÅW-) *O:pR H-9\ no*2t-. D2I*x'≥-. *2W+-. 7,r*2r DtW+,E. ,Ü.Q*M-*1 Ç%A Ö 

Ät\ [-f1 TO UV; q*Ñç y*&I ’îR âo) Pïñ î2+'‘ <U1 (ç *%A:} ¡)4. (*J *A:} 

,*2r*2r 9}) ,:':¶,-*1 (; .9p2K ~' Ä%h*õWC Z2jI$õ-. ÄÑ; (9O9t' Ä}Q):1 / Dt'*ù~O 

q.:R4. <(ç Ä}Q9ö\ Q*®›- n§*KE. Ü.Q*MW- Ç} *Ñ; :8 Üo.ú TO Ü*'9p+O Ä}o9pV 

TO =>_ no*+,r. ê)$-. D2h.:+-. Ç,-. HV S)Q ©.sp,r6 ):+-. TO =>_ {*Cç 

Ü*1*±ç 71 / Ü.Q*M-. $ëJ; TO Ü*1*±ü. Ç,-. w*+' *%pO ()ïME. Ä%jõI; <H2t1) 

D-∞jO *O .�ç HI*J [W\ Ü.ï®∞,-. aR Ü*'9p+E. aR) éj
?
I Ü*1*±ü. :8 Httß y; ,6 

H2t1 åv9O =:V fpO [-� ZC. <TY-) *O 9} Àv.) / n$J.f-. 9} (; ï®∞,-. ïñ 

§*KE. Ü.Q*MW- (*J $O:\ ©)$&-. Ç,-. …*,œ *%2-ç Q.$t,r. Ü*&õ¶,-. n$Åù~E. Ç,-. 

HI*J ∑ °Q*≠ aR D%KL. ,D21$M-. UY∫1 år.) <TO) iI)o PQ:\ no*2t-. *2W+-. *O HI*J 

7W+õ\ ,cKù-*1 *Ñ≤A Hù8 aR y*&I ’îR âo) Pïñ î2+'‘ TO =>_ åpO *%Kh*,J TO 

DrQ*¿ *¬*2m2\.£rç D±*d. / ()*+,-. ÇpKE. aR D2-o*K,-. < 

(ç Ä':t\ Ü.Q*M-. :8 UÅJ; n$h.o Q9x\ y*&I ’îR âo) Pïñ î2+'‘ <()*+,-*A 

ef-. Uö3 aR Œb9O y:8 =>_ =iR4. D2R>x,r6. aR `9,jE. ,´¶E. (*J .Qo*8 

aR Æ*õC. aR 7jõI éKj1 n£A P*Y,36. Z1 Ü.:39-. nïMö-. Ç,-. 7V.9\ *%ù+1 
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,*ù+1 Ä® Ä\ q*ùt-. 72WR / D'*Ñ ©*xE. *O:pR Ü:tA [W\ Ü.:39-. nïMö-. *%,'$3 

/ © SŸ,-. <:t- HO:@,r. Ü.:39-. ,nïMö-. ,éh*,Y-*J *¬*2m2\.£rç / UO*+,-. åO 

Ü.:3) ):+-. Ç,-. .9I*J *Ñ9%V.9' <$%• ()*+,-. n$ÅW- G)4. UY∫1 Çh*tW\ / :':+-. 

TO ,Ü*8*2j-. uõ¶,-*J / D∂*%O å'ú9\ ):+-. 7ööC TO ,{.úQ4. Ä® Dõ8) =>_ 

:2R o>2E. =)4. / ,{o*pd. Ä® DW±.9E. D∏2xK-. =*,tW- :+1 =.934. D'9L. D∏2j-. 

HW+V =*,t-. y.:,jE. U2¶,jO  l*K'$t\ <:t- ÜQ9x\ íf} Ü*&õ¶,-. UY∫1 å'á ÀKö,- 

 l*biI;  lD¶v.) TO P9Wj-. DO9%õO `:- ,ZA$x-. y*t,I*J n:3.9-. Z,p®*1 ); n:3.9-. 

¥>ë1 =iRø- Ç,-. HI*J ≥,+\ ïñ D-9KtO <6 :1 (; Ü*2-µ Q9x\ íf} Ü*2m2\.£rü. 

HI*J ≥R D1$m,-. ∞xd.) :2Wt\) Ü.:39-. nQ)*mE.< 

 Ö TÅù,\ Ü*2-µ Q9x,-. 6 = S9¶,-. ]ÅR4. 6) ;:KO q*tK-. ÀW±ø- <a+A 

02tp-. TO = S9¶,-. ,]ÅR4. (*J o9pL. (9Å%õ' Ä%õ89O (9-)*œ) û*∫p1 (; 7I9WM,j' 

UùA∞1 *O (9+2x,j' <.9I*J (9Å%õ' Ü*+K,-. ïñ n§*KE. Ä^*+A4 iJ Ü:j  i2A 

7,2År; ;:KO n*J*¶E. ó); ;:KO D1*m,r6. Echo principle :ô"(ç éKj,-. y:+1 ê*2\Q6. 

$_›- iIç 9} éKj\ y:+1 ê*2\Q6. Ü.fW-# ó ¡Q9r1919ò , <283ô <HI*J Ü*2m2\.£rü. 

D2pKO aR Q*YA4. DA*vç Gç n≥d. <:t- ÄSW+\ o9pL. 7I; TO UV; DO.oç uSõ¶,-. =o*K,E. åO 

,Ä%h.:R; Ä%2WR (; .9pK' [-� :S2t,-. aR nQ:tE. DKñ$-.) Z,p}≥E. aR Ä%,2W1*8 

ú.sõ,r>- <:t- .9ÅW+\ (; ()*+,-. 6 :1 (; ]pK ~' aR D2-o*K,-. <,.f- (*J Q9x\ 

Ü*2m2\.£rü. ÇpKO aR É2Y,-. e:öt-. ™2-) aR É2Y,-. ]ÅR4. <iJ (; Q9x,-. Ö 

TÅ Sù,' ;:KO q*tK-. `98ø- <ip21) HI*J D2m2\.£rü. ïñ DWR*õ-. Çp+,r :'sE. TO 

Ü*1*±ü. ,n:39W- (*J U':K,-. Çp+' aR 9¶I ¡*ëO (; Ü.:39-. *%jõI 9mp,r < 

(ç U±; y*&I ’îR âo) Pïñ î2+'‘ / {o*pd. ,D2-*,t-. 7,O.oç) íïO:\) *%WJ 

DtA.9,O åO D'$&I n∞∫I ()*+,-. <DA*vü*1 Gç ,[-� [-*p} (.Q9x\ (.ïëO TÅv y*&I 

’îR âo) Pïñ î2+'‘, *I*J (.:':V DKjp-*1 D'$&pW- <(.f}) (.Q9x,-. (*2A*vü. *π :

Q9%• ,Ü*28>_4. Q9%•) ∑9tx-.< 

Ü*28>_4*A Ç,-. ÜQ S9x\ :8 Ä\ *%3*ù'ç / íf} D®o*C. DtW+,E. c1*ù1 w*x'$1 

$Jf,j' 7,1$  *O:pR (*J 7V.9'  ln:3) D2I9jYr TO î2L. w*E4.< 
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HpJ =)*p\; e*∫-. åO U2öõ-. ó; ô*O:pR H+År ïëY-. TO ,“.Ÿ-. *pK}fA 

fit,I $O4. <*I:V) (; *p-*VQ (*E4.) (9õt' / Ä%j'Q*,O <n∞mA) HW±) Dõ'f8 

*%pY-) Ö †¶W\ Qª-. <TO) Ä® =sI (*A$x-. UY∫1 Ç+2Kb ,Ä%+8.9E f_;) *p-*VQ 

(9Å,∫' ,(*E4. *}:pR UY∫1) ŒV*õO …$_ w*E; â*mä TO 7+v9O ê*±) :"T¶I 

(9õrµ ;.f^ ]pÅ,I (; .:3; Ö X$+,' `�ø- <™2- .f} ,*I∞x_ U1 ∞x_ [W\ D2+A:E. 

D2r)≥-. Dp2+W-.< ó ï\)Q1934ò , :29ô< 

(ç Q.f,R6. w9jYj-. {9õ' / 7\69-:O o$æ :%V =* S+A åpE y*t,I6. <9%A 

™Y+'  l*O:I  l*28>_; y*2tW- P*%,I*1 É89O TO É8.9O ,Dtë-. ZK') *ù'; †Wt-. TO (; 

 l*ö@ä *O :8 X S$+\ `�ø- < 

´+A UY∫1 UR*õ,-. D+2Kb =o*K,E. u Sõ¶,W- D2I)*+,-. Ü6o*K,-. Üïñ :t- <

$_º. *π:3; DO>j1 (i,◊ ZA$x-. U+V Gç U2≠ HI*YA < ï2M,-. .f} ïjõ\ TYÅ')

 :¶1 DO.:,jE. =o*K,E. ()*+,-. D1$  (∞1 =9t-. =>_ TO Zmj-. DWù+O flo*KO †A)

R>-. Ü*R9A:O Ü Sïñ :8 *¬.� / (*J *¿ DÅ28 $ëJ; =o*K,E. ()*+,-. U+V *¿ ,ZK

†1*j-. < 

iJ (*J ™Y+-. *¶2¶± *ù'; <*O:p+A Q9}:\ ()*+,-. =o*K,E. Dm2,I Ü.Q*MW- 

,D2O.s-ü. Ä\ ú.sõ,r. D28>_; y*t,I6. D'9t-. <íf}) D28>_4. Hj2- D-∞jO â*K\ç 

D2m2\.£rç D2pKO aR ,=o*K,-. aR) 9¶I flo*} <U1 Ç} D-∞jO y*2t-. i1 (*J ):K' .$O; 

 l*28>_;  l*Kr*pO) UV4 f2õp\ y.s,-. q$E. í*  †2AQ 73>r =9,tE. <y*t,I6.) :S-9'  l*O*t,I. <

.fY}) (≤A UJ TO ()*+,-. y*t,I6.) *I*J (.ús+,' *2\.� <(ç s's+,-. ”.f-. [W,- ûiI4. 

D2J9Wj-. D-o*K,E. Ö TY' †A) D2m2\.£rç UR*õ\ ,ZKR>-. TY-) *ù'; †A) Ä¬.Q9ö\ 

w*+E Ωh*,p-. <TO) D23*p-. ,no$mE. D-∞jE*A Hj2- / (9J Ü>2ùõ,-. $®ì\ aR P9Wj-. 

Ωh*,p-.) ,éj¶A U1 / (; P9Wj-. Ωh*,p-.) (.$®ì' aR Ü>2ùõ,-. *ù'; < 

*O; DA*vü. `$_4. Gç D'$&p-. Ç,-.) *%,3£8. D2ù8 =*,8 {o*pd. Ç%A Q9x\ 

∑9tx-. <y.:@,r6.) ,Dõ2õd. D¶Wrø- Çp2\)$-. y.:@,r6. UYä ∑9tx-. Üf‹. :t- 
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ïñ e�ìE. :Å+,E. D2+A:ÅW- <aR U2Kr ,=*ëE. `$V; (*E4. / :3; TJ*O4. "Ä¬*2WÅR 

,Z2r)≥-. ‡$' (*J ef-.) ,Œ2j-. é'9ö,-.) $Å,jE. ÇO$-. TO âQ*1 Ω'sÅ1 D2O9m^. 

7pY-) / H89-. 7\.� Ö éKj,' D'∞1 Ü*t'*ùO ∑*O9,- ™p2Y\µ# ó e*}1916ò , <206ô < 

(*J) $O4. $ëJ4. nQ*®ç .sS2≠) 9} y.:@,r6. å89,E. D2+A:ÅW- ef-. ¥:3 / 

:':+-. TO Ü*R*xt-. < 

:t- .9I*J ‘e; (*E4.÷ ZÅ&,pO .:V / Ä¬.Q*2,_. ,©.:}ø- Ü*,289\) ,Éöt-. 

o:R) Éh.ft-. Ç,-. ,*Ñ9tWx' 52¶1 (; :2t+-. ,sI9V :+1 ío9V) / c_ =*,t-. y92- ); 

,ZO9' É∫,J. ,Ä%O*&I ],3 7I; (*J ©$+' aR 7V) D8:-. T'; ctj,r Dõ'ft-. D2-*,-. <

HI*J 7\*1*j3 Dt28o ,D'*MW- (*J)  l.Qo*8 aR y*2t-. i1 .:1 .$x_ .ïKJ DKjp-*1 û*Kù- 

(*JQ4. ïñ ,Zr$Å,E. 7,A$+E (; Éöt-. É89,2r UK8 7-9±) Gç (*YE. ef-. Ä\ 

7õö8 <ó sW2}1919ò , <96ô 

:8) U+A éI*L. $_º. q√-. ,7jõI iJ $J� e:pV w*E; / X$+O 7t2W+\ aR 

"Dõ'f8 q*jE.# Ç,-. (*J (92I*x'≥-. *Ñ9tWx'< 

HI*J ”∞\ / DR*j-. D+1*j-. − UY∫1 Ä&,pO .:V 52¶1 å2x,j\ (; cKù\ 

[,R*r *%2WR <<<HI*J ©:%,j\ ih.o ©:^. ,7jõI (*J *}.:O ,l*t28o Ö) ©$¶p\ UY∫1 

ÇKI*V ); ]x@,\ Gç ,q.Q9-. ); ctj\ y*O; DO>+-. <<<],3 (*J P*p} 0+1 Z2-9ùõ-. 

T'f-. .9õ3ú *VQ*_ <<<UK8 D+1*j-. Ü*&¶W1 *Ñ):}*∫2- Ç}) $mõp\ <ó Z19J1931ò , :

135136-ô 

:t- HWrQ; [W\ ∑9tx-. / {>bç Q*p-. Çp2\)$-. D-*rQ DV)osO <:tA HW±); 

Gç no*2t-. *2W+-. Ä%O*28 =iR4*1 ,D2h.:+-. ip21 HW±); ):+W- D-*rQ y>r <:tA ÄRú 

=*V$-. ÄÑ; ()fõp' Dr*2r ,D2h.:R Ä%pY-) Ö .9I9Y' (9W+õ' [-� >+A <:8) Àv); 

¥Q9äµ 7jõI (; [W\ =*+A4. DxÅpE. HI*J $ëJ; TO Dt'$b éSpm,- o$-. ÇO*t,I6. < 

/ {o*pd. ,D2-*,t-. HI*J D2p1 (.):+-. ·tx-. 6*õ,3. PQ*∫' 72A y9öd. 

óo.:I4. ô†ä.£1 Ä&,pO =o*K,O) ,Ü*A)ftE*1 e; ‚'Q.9ö-*1 ,U1*pt-.) ,ò*±$-.) *O) 
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Gç ,[-� *¿ (*J sO$' ,ús+') /) H8) ,:3.) >J TO Éb.9R ∑*j3ü. Ä%8*A$1 / 

,ê>j-. o*t,R6.) (∞1 q.:R4. Ä} *ù';  „{*AQ Ä^ / n*I*+E. <ó ¥Q9äµ1980 ò ,144ô< 

.fY}) :tA Ü:R*r [W\ ∑9tx-. aR s's+\ âo.)$-. D28>_4. Ç,-. ÜúsR 

∑*r4. Çh*t\Q6. y*&p- ’î°R â°o) P ~ïñ î2+'‘ < 

(ç y*&I ’î°R â°o) P ~ïñ î2+'‘ ef-. $%• / {o*p_ =*,t-. $'$E. / B$C. 

D2E*+-. G)4. T}≥' aR (; D8.:ö-. iSW8 (9Y\ D'Q)‰ q:K- ()*+,-. ÇpKE. aR DÅj-. 

D2-o*K,-. <ÇõA U• ©)$&-. ,DÅh>E. TYÅ' ()*+,W- (; Q9x,' ],3 Z1 y9öd.< 

P*p} $O; :3.) (*J éö' / À-*± o9pL. / {o*p_ ,=*,t-. 9}) Ä%õ-. Àv.9-. 

 l*O*≠ Q):- =o*K,-. / DO.oç ()*+,-. <y:@,j2r) Uöõ-. ¡*,-. 0+1 DWëO4. D2h*234. 

Dp}≥W- aR (; UëO .f} Ä%õ-. TO (:- ZJQ*∫E. ™2- *'Q)‰ >+A Q9%&- ()*+,-. 

íQ.$t,r.) < 
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"#$%"&'( )*"+,-./ 0"123/ 45% 67 418"9:/ 67 $;$<(/ "#=<'>/ ,@+A"&(/ BCD9(/ E 

F% G15H -CIJ KL"<'(/ MA N"O(/ PEL "O5DQ ,/R8 S=O> G1TU/ PV"W"'O'>."Q 

@;=XO(/L )'(/ 4, "8=;CY, 4I9( N"O(/ Z[\Y]'> K^/ E G15H KL"<'(/ E -CY'(/ )*"123/ P

67L V"W"'O'>./ @7"_/ )'(/ 4, "8`"+'>/ 67 /R8 ab\(/ )8 Kc deD\(/ fLc BCg 

=XO(/ hi1( 0j("A k-Ll(/ -CY'( KL"<'(/ P 

$T'<, @;=X# -CY'(/ )*"123/ F% m/n(/ 67 GWc ,0"+\(/ 0"+\(/L oCpq( Pr7 

/R8 KL"<'("Q r*"s MA 0"t%c N"OW3/ ,d$2/C(/ u'2L MA 0"t%c N"OW3/ @95'v:/ P

G1\+Q w"% 1960 ,x"\;=+, y5zc =;-"+, @15T<(/ ,@;-CY'(/ {| $2 ,$1<A d=8"X(/ @1#L"<'(/ 

"I9}CA . ~5Y',  x"7�'8/  x"}"Ä P$pL 0"W /R8 0"DpÅ/ @Ç1'# d0/=p @Ég"Ä ,@;=XO5( 
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VÑ% 4X<7 V."2 Ö1Ü'(/ {| 0"+'#./ fá"v'#./ hF% oC'&7 V"<T'Ç:/ @1#"Ü&(/ 

Lc iOU/ à'7=A P@Ç1'#L Gâ: äR8 d0/=+(/ ,@Ég"ã/ dS"% "7 K"å KL"<'(/ ç'<;  x"[19[1Üé, PF%L 

Gå ,B"2 KèQ V"<W/=:/ deÄ3/ @15T<5( @;-CY'(/ ê = ëIX], @;c i>c @T15> =XO5( {| 

á"v'#./ à9}CA  x"1O\7 F% @<9O7 r17"Ç:/ "I' [7=A PGA F% iÜ<(/ 67 í(ì  x"7"î PF<Q 

$1<} iOW ,M<7 Lc @%CTï @1#"Ü> ,@O1<7 y#"å V"15T% á"v'#./ @91<ñ P�O1A K"å 

$1åó'(/ ò/S=9(/ ô}3/ @;=XO( KL-/S =âåc "p$}PI1H  

e&9'(L SCWC(/ k=8"X(/ KL"<'5( öC5&(/L )%�U/ kì ,@põ<(/ -"â;Å"å 

ú[9b'(/L E ,@&Q"O:/ y5D2 @;=XO(/ @1*"+,-./  x/=Äù7 F% M%C# 67 V/S/$'7./ P

äR8L V/S/$'7./ ,)8 GÜûA ,w"% @;=X# @A/=+(/ @1O1U/ @;=X#L BS"\'(/ P4,L 0/=W| 

4X< ]7 V"1("<9(/ deÄ3/ E B"ï @A/=+(/ E Gå 67 GT<(/ ò/$1:/ V/-CY'(/L o=Ä3/ 

@;=XO5( P"7c ü=Y(/ @15Üû(/ $+Q ,yO;"\, 6Ü(L @;=X# @A/=+(/ $p , †VR°/ GÜûAL ,$;/Ñ'7 

d=X# @1O1W á"v'#õ( )<1\Y(/ f ÑO1åL/S1976h P,MU"Q E ,rp/C(/ =XO; {| "7 0/-L à57"2 

,ò"9(/ {| @7CXO:/ d$("ã/ @OÜT:/ 67  ëà ëv é&]#  ë@(C+O:/  ëdSCWC:/ E S/=Q3/ 6;=Ä^/ 67 

kLì @põ<(/ P/ìèQ K"å KC\%õ(/ MY\,=7 4It<\A ¢<\(/ GÜûA ,M'7 6ÜT; -"â;£( Kc 

r9O; =§"Ü, ,@7CXO:/ F% 4•=(/ 67 =*"&ã/ )'(/ $p uOT; "¶ S=9(/ 4&':/ -"â;Å"A P

~&bAL V"<pC, äR8 ,@;=XO(/ KèQ r1ß V."2 -"â;Å/ ,x"\;=+, 4X<7L V."2 KL"<'(/ 

)'(/ yî "I'X2õ7  − /$1<A 6% "8-CIJ E N"OW3/ @;©\(/ – ™$H 6Tñ V"p"1> 

´"\,-./ r1Q=(/ ,kC+(/  x"}CDÄL MA 0"t%c @5*"<(/ d$2/C(/ MYA/¨:/ GÜûA ≠"\7 P

-CY'Q @<&5(/ @1åCû(/ @;-"b'#./ )'(/ wC+, "¶ @57"% @15Ä GbO(/ 6ÜT; Kc RÄù, B"âTå 

/R_ Æã/ 67 @;=XO(/ f KC'517"81972hP#I2H  

                                                 
f1h  mõg£( =X#c KL-/S @;=XO( kS=9(/ $1åó'(/ ØCDvA $;Ñ:/ F% : Ñ7"1(Lf1966h KC'517"8L ,

f1975 Ph -"â;Å/L ,V"%�U/ oC'&7 F% =[§ù:/ 0"+'#õ( @â;$±/ V."±/ GtQc F% mõg£(L

=X#c ,á-"p3/ e• 67 M\%õ( )O1U/ ´"\,-./ F% )O\:/ :kS PN P KC&5;Lf1979Ph 

f2h  BC2 @;=X#  KC'517"8 =X#c ,@A/=+(/f1964 Ph ≤=9;/=, =X#c ,@1(S"\'(/ @;=XO(/ BC2Lf1971h ,

 Ñ;"û,f1980h M•"Q ,f1980h y191(L K"7-CAL ,f1980Ph 
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�å ™$H @5â7c d=;Ñ• @bñ/LL 67 KL"<'(/ f4•=("A 67 "≥c F% ~5•3/ . 4&', 

@1bt'("A V/R("A F% üõgÅ/ ha12 KCÜ, @5} uA=+(/ @91<ñ Lc @7L$<7 Pw$+;L "O( 

¥;"<'(/ fLc GQ"Ü'(/ hLì @<9O:/ @(S"\':/ @5â7c dÑ1T'7 d$;=QL Gâ7 :=Y9(/ ~5bY(/L )'(/ 

K [CÜ, @Os3/ fLc ≤/ [Ñ2 =vD(/h; GTO(/ =ÇsL "1>"å3/ f=Çs Æ [T&(/ Lc ∂TD(/ 

∑=<(/h, a12 kLù, d=Çû(/ GTO(/ ,àT<Y,L �O1A wC+; ,GTO(/ ,ä-L$A @;�bA d=Çû(/ 

f 6;Ñ#"W1966h :eA"ASL M'(/ -"ÇscL ,M'(/ a12 Kc ,eA"A$(/ )'(/ )8 "t;c V"1519g 

∏"'<, F% -"8≤c ,M'(/ )8 @51>C(/ d$12C(/ π1+5'( d=Çû(/ @7CXO7L "8-LRA f i1\;L

1976 6;Ñ#"W ;1979h PdS"% "7 KCÜ; e> KL"<'(/ E Gâ7 äR8 @5â73/ 67 ¥;"<'(/ fGQ"Ü'(/ h

 x"&5> ,x"Y1&AL 6Ü(L E ¢<A K"123/  ]= ëIX]; V"7õ% ,0/$<(/ "7| GÜûA ,)*"+5, Lc à#c 

-"â ]; ç% m/C#c @O1<7 67 @57"<:/ f ke(L"å1952hPI1H 4•=("A 67 Kc @5} @A/=+(/ $p ,GÄ$', 
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@;-CY'(/ – @;=X# BS"\'(/ P 

K| KL"<'(/ à&9# ê  éú∫ .| G15+("A 67 w�'8./ 67 ª=g 0�5% 0"123/ RO7 =;=+'(/ 

$*/=(/ kR(/ à7 [$p ≤eQ/=, f1971h; 6Ü(L @1tp V/ì ,@5} Z5<', ú9b'("A E Öp/C7 

,m/n(/ $p 4, "8=;CY,  x";=X# PEL /R8 ,S$D(/ 4, =;CY, wCI97 $;$W  − C8L wCI97 

@1Ç1,/¨>Å/ d=+'&:/  x";-CY,  − GÜûA )T>- f i;/=AL a1T> S-"O;"71973 a1T> S-"O;"7 ;
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¢<A ,~%"D:/ "}CDÄL í5, @+5<':/ 0$\A KL"<'(/ 67 @("2 @+A"> e• @1%�'W/ 

f e'&5;|1979h, à'7/S|L d=+'&:/ -CQ à&1>ó, Pö"O8 @W"2 d$;/Ñ'7 @;=XO( @1T>- KL"<'5( P
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-/=+'>./ E V"É1A ¥;"<'(/ fGQ"Ü'(/ hV/ì @<9O:/ @(S"\':/ L$\, rñC7 öCÜs d$;/Ñ'7 
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f1h  w$+; åke(L" (1952)  MAL ,=Y9(/L ~5b&(/ MA @1û;"<'(/ V"põ<(/ E @1*/$<(/ F% @5â7c
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6Ü(L =;-"+'(/ @+A"&(/ )'(/ y7"p  x"+\&7 -"tb'>"A BS"\'(/ Lc S"Iû'>./ ,àA $p y7"p 
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/R8 ∆IO(/ 4I9A uO•c rA"''5( )O7Ñ(/ G7"Ü(/ @15T<( -CY, KL"<'(/ "æ à15% B"±/ r7 "7 
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3P 6Tt', V"+1\Y'(/ õ%"9, "1åC5> F% oC'&:/ ∑L=Ü1:/ P"#SC+;L /R8 {| 

¢<A V"2/¨p./ @1OIÜ'(/ i>q( @1+YO:/ d-S"+(/ F% e&9, SCWL Gå 67 M'52=:/ 

@O7Ñ:/ dS"±/L E $;$<(/ 67 ,«/=73/ e&9,L  x"t<A 67 áC1<(/ ,@1O1U/ )'(/ "I''\§c 

@7≤õ'7 KL-/S P 

K| $;$<(/ 67 rQ"O:/ )'(/ u<&, "I1(| V"O*"Ü(/ @1±/ d=QC'7 GÜûA )\>"O, 
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@1%�'W./ P@5Üû:/L )8 �O1A r1Y'&; S=9(/ dS"9'>./ 67 KL"<'(/ ,BS"\':/ 6ÜT; GÜ( 

$2/L  x"t;c Kc wC+; 0/SóA GtQc 67 BõÄ Bõº'>/ SCIW 6;=Ä^/ @1#L"<'(/ PB/CYQ 
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@1Ç1,/¨>Å/ P"7$O<Q . )+'5; KC\%õ(/  x/S$ï ,x"1*"≥ KèQ @1Ç1,/¨>| -$º(/ )8 

@1Ç1,/¨>Å/ d=+'&:/ d$12C(/ P 

E $;$<(/ 67 V"195ã/ @1É1\(/ ,@1*"123/ 6ÜT; 6;S=95( �I&9# Kc "1+'5; =âåc 67 

d=7 P/ì| m"Y'>/ S=9(/ Kc Ñ[1T; S=9(/ kR(/ ug"<, à<7 E ,ZA"&(/ = [åR';L ¢<A àWLc 

∆*"'O(/ ,@+A"&(/ /ì| π\D; ÖpC:/ )Ç1,/¨>Å/ @5t<7 MÇ> ,d-=Ü'7 @%CTÇTA uO•c 

67 V.�'2./ P6ÜT; @1Ç1,/¨>£( Kc w$v'&, À;-", G%"9'(/ )Ü( S$H @1(�'2/ 

"≥L"<, Lc "8-$• E @5+O(/ @1("±/ P,6Ü(L �å "ObñLc E ,ZA"&(/ /ì| K"å ö"O8 S$% 

                                                 
f1h  í("O8 $;$<(/ 67 ´�#3/ o=Ä3/ 67 G%"9'(/ @Q"ñÅ"A {| @5t<7 MÇ&(/ )'(/ πT&, 

BCD±"A F% ~>"Ü:/ 67 KL"<'(/P =X#c F% G1\> ,B"â:/ ¬ìCT# @å=<:/ MA 0"t%c @(õ&(/ 

d$2/C(/ Lc iOU/ $2/C(/ E fS-"O;"7 a1T> i;/=AL 1973hP 

f2h  $;ÑT5( 67 V"7C5<:/ BC2 -$º(/ E ,-CY'(/ =X#c KC'517"8 (1971). M\;L M•"Q (1980) 

¢<A ´L≠ V"IW/C:/ dS=9O:/ )'(/ . KCÜ; -$º(/ "I1Q C8 G±/ ~>"O:/P 
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ªL=<7 67 Võ%"9'(/ MA ¬L≤ 67 ,S/=Q3/ KèQ -$º(/ =T'&:/ . B/Ñ;  x/=+'&7 67 
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äR8 @1(�'2./ 0"+5( @1#"§ 6Tt', Æ>C'7 =T% ,S=9(/ @15A"pL @å=±/ @1\&O(/ ,à;$( 

à'b}L P@\&O("A @;3 @T1p Œ( fwh, KCÜ'> @1Ç1,/¨>| -$º(/ 4*/$(/ e•L ´L©:/ 

fALL D hd=+'&7 ;�*/S /ì| K"å r1TU/ KC7$v'&; äR8 ,@1Ç1,/¨>Å/ . r1Y'&, @;c 

@1Ç1,/¨>| @(Cb'7 fLc @OÇI7 hKc πÇO, E √"1'W/ rTÇ'(/ ò"Ü&(/ P 

e\<'5(L GÜûA ,)T>- @1Ç1,/¨>Å"Q d=+'&7 67 @12"O(/ @;-CY'(/ /ì| "7 - [R<, 

√"1'W/ S/=Qc mCTÇ:/ ò"Ü&(/ 6;R(/ KC7$v'&; äR8 @1Ç1,/¨>Å/ 67 G\p kc S=Q 

 [BCb'7 Lc 6 [ÇI7 uO\'; @1Ç1,/¨>| @95' I2HP $p KCÜ; ö"O8 $;$<(/ 67 V"1Ç1,/¨>Å/ 

d=+'&:/ 67 @12"O(/ @;-CY'(/ PE ,rp/C(/ K| @1ñ=9(/ {L3/ 67 GD9(/ BL3/ $p yO[1A 

à#c "7$O% KCÜ, @T1p N"1+7 4Dã/ fw hde\å �A à1Q ,@;"9Ü(/ . KCÜ, ö"O8 @1Ç1,/¨>| 

d$2/L ,Fâ7  [¢ºA =XO(/ 6% öC5> 6;=Ä^/ E mCTÇ:/ ò"Ü&(/ Pà#3L y&1( ö"O8 

@1Ç1,/¨>| d$2/L ,Fâ7 KèQ í(ì . )O<; Kc G15b'(/ 0œ NCÉ17 àO7 PF% ,iÜ<(/ 

$+Q  é [MA KõD9(/ ò"â(/ a("â(/L Kc 67 6ÜT:/ G15H i1( Æ+Q -/=+'>/ @1Ç1,/¨>| 

,@O1<7 GA "I'#"'7 "I'15A"pL @1+1\Y'(/ @1(L3/  x"t;c P 

                                                 
f1h  Kc ≠ù7 (w)  E "ObñLc �å ,Võ%"9'(/ MA 4Dã/ B$<7 -"\'%./ M<A RÄó; Kc "t;c 6ÜT;

BL3/ GD9(/P 

f2h  K| /R8 Ö;=<'(/ @1Ç1,/¨>£( d=+'&:/ 67 @12"O(/ @;-CY'(/ (ESS)  a1T> S-"O;"7 67 ìCÄó7

 i;/=ALf1973 Ph Ö;=<'(/ /R¶ x"+1§L x"g"\,-/ Æ\,=:/ )%�U/ -/=+'>./ wCI97 F% mõg£(L

 4p- ¥7"_/ �1> .L ,a("â(/ GD9(/ =X#c1P 
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$+( yO[1A @(CYA á"<(c áC>"±/ )'(/ y9 ë} ]L E GD9(/ ò"â(/ Kc @1Ç1,/¨>| 

’d$2/C(/ d$2/CA‘ E KL"<'(/ @1O\:/L F% ,BS"\'(/ y#"å @O1'7 @;"º5( P$+Q V≤"Q äR8 

@1Ç1,/¨>Å/ @Y1&\(/ )'(CÇA ,@(CY\(/ @&¤L 67 G}c @'> V"%=9, 67 @(CU/ @1#"â(/ P

$pL $WL G15b'(/ )É1\(/ à#c �O1A yî @2/≤| $%/C+(/ Gp3/ ,x"2"Ç# y1+A @1Ç1,/¨>| 

’d$2/C(/ d$2/CA‘ kSù,  x0/Sc  x/$1W r7 V"1Ç1,/¨>Å/ )'(/ kSù,  x0/Sc  x"1(Lc  x/$1W P/R¶L 

KèQ KL"<'(/ )O\:/ F% BS"\'(/ 6ÜT; Kc =8SÑ; E @É1\(/ @% [CO':/P 

"7 Kc 4'; )O\, @1Ç1,/¨>| 67 G\p rTÇ'(/ ò"Ü&(/ ,à57"ÜA G7"<''> @1tp 

-/=+'>./ k-CY'(/ r7 "7 /ì| K"å /R8 rTÇ'(/ r1Y'&; k$D'(/ √"1'Wõ( kR(/ 6ÜT; Kc 

wC+, àA @1Ç1,/¨>| @( [Cb'7 fLc @OÇI7 Ph$+( ybñLc ∆*"'O(/ @1A"&±/ GD95( a("â(/ 

Kc @1Ç1,/¨>| ’d$2/C(/ d$2/CA‘ d=+'&7  x";-CY, /ì| Æ+QL /ì| K"å o$( Võ%"9'(/ MA 

S/=Q3/ @1(�'2/ de\å -/=T'>õ(P 

K| @1Ç1,/¨>| ’d$2/C(/ d$2/CA‘ y&1( d$12C(/ )'(/ 6ÜT; Kc KCÜ, d=+'&7 

 x";-CY, PE ,@+1+±/ KèQ @1Ç1,/¨>| ’-$º(/ 4*/$(/‘ d=+'&7  x";-CY,  [¢ºA =XO(/ 6% 

@1(�'2/ -/=T'>/ G%"9'(/ P/R8L √=Y; @5Üû7 @191å  †6 [Üé éî àWC'(/ k-CY'(/ öC5&5( 

òL"<'(/ 67 0$\(/ E BLc =73/P 

√¨+, @;=X# @A/=+(/ @1O1U/  x"A=I7  x.C+<7 67 K≤/C, @1Ç1,/¨>| -$º(/ 4*/$(/ PK| 

@põ% uA=+(/ @O1':/ MA M\%õ(/ πT&, -"â;Å"A )+1+±/  − @1bt, @p"15(/ 67 G\p S=Q 

 [M<7 67 GWc @b5D7 S=Q =Ä◊ PK| -"â;Å/ )+1+±/ 6ÜT; Kc -CY'; "7$O% w [$+, ªL=J 

@95Ü'(/ d$*"9(/L @A/=+(/L ~>"Ü7 @1Q"} V"O1Ç5( @\\&:/ ,-"â;£( )'(/L $WC, GÄ/S 

S/=Q3/ á-"p3/ f ©1Q1930 6;$("8 ;1955 : KC'517"81963h PK| w$% -$º(/ E @5t<7 MÇ> 



116   6&$7&+ 89:+ :<=>/ '? @A+BC 1'B/ 1'$D3&+ 

@#CÜ'7 67 @5+# d$2/L )8 -"â;| 67 mC# "7 fS=9("Q Fv'; 6% V/S/=;| 6ÜT; Kc KCÜ, 

$p  †yé\&]'å/h; /R( KèQ /R8 mCO(/ 67 öC5&(/ 6ÜT; Kc -CY'; /ì| "7 K"å K"\%õ(/ MY\,=7 

r7 �It<A @5DA @A/=p @O1'7 f KC'517"81971 6;$;=AL $;/L ;1980h PE ,rp/C(/ K| dS"%| 

V"A"&±/ 6ÜT; "8`/=W| @+;=YA a1bA KCÜ; S=95( w�'8/ Lc @b5D7 E ~&Ü7 àÜ;≠ 

fkc d-C,"Q √"A-3/ "+QL ": uT&; @p"15("A @57"û(/ PhK| dS"%| V"A"&±/ äR8 6ÜT; E 

dS"<(/ Kc $H 67 V."2 d/L"&7õ(/ T > R LP > S, EL äR8 ,B"±/ KCÜ; KL"<'(/ 

õ [t97 F% Cb# e• ´L©7 P/R( KèQ 67 6ÜT:/ G[1° $*/CQ KL"<'(/ E Öp/C:/ )'(/ 

à\û, @5t<7 MÇ&(/ )'(/ 6ÜT; Kc "I1O’ V"%CTÇ:/ @#CÜ:/ 67 S/=Qc 4IYA=, Võ} 

@A/=p @O1'7 P67L ,πñ/C(/ �1Q —‹ ¬/L≤3/ ,@1*"Oâ(/ d$(/C("å ,"8$1(LL Lc kóå MO§/ 

67 ,0"+s3/ 6ÜT; Kc /C#CÜ; 6;$%/L GÜûA Ø"Ä E ,4≥L"<, EL @+1+±/ ö"O8 

$;$<(/ 67 @5â73/ @QL=<:/ F% KL"<'(/ Lc ú9b'(/ E Gâ7 äR8 ¬/L≤3/P 

S=ÇTA Kc $W/C', V"O1W ,KL"<'(/ KèQ 0"+'#./ ) [TO]1> V"1Ç1,/¨>Å/ )'(/ )O\, 

öC5&(/ òL"<'(/ F% ¢<A V/-"sÅ/ @1É1\(/ f ≤e9;/=,1971h PK| ¢<A G7/C<(/ dCA3"å 

@Y5'v:/ f- PS P -$#"&Ü1(/1974h ™/$23/L )'(/ r+, F% ¥7/C8 V"%CTÇ:/ e• ,@Q [=<:/ 

SC+'>  x�*/S {| @põ% e• d$åù7 MA M\%õ(/ M5T'b:/ PK| Ñ11î @;c Võ7"<7 ´"\,-/ 

,d-CY'7 w/$v'>/L í5, V/-"sÅ/ $;$b'( öC5&(/ òL"<'(/ πT&'> �*/S -CY'("A 

r>C'(/L E @p"15(/ @57"û(/ P"7$O% 4'; ì"°/ -"1Ä ,òL"<, KèQ @+1+2 @T&(/ @1(S"\'(/ 

KL"<'5( )8 o$2| V/-"sÅ/ @(/$(/ F% ´"\,-./ Lc @põ<(/ P,/R( KèQ V"Q [=<7 öC5&(/ 

=âå3/ @1#"#c $<A @A"Ç'>./ @1\5&(/ )'(/ wC+; "¶ ª=Y(/ =Ä^/ KCÜ'> d$197 �5å y#"å 

@W-S ´"\,-./ @t9vO7 Lc öCÜû7 "¶ PF%L ,/R8 $+Q  ›4, á"&'å/ d-$+(/ F% G<W 

öC5> S=9(/ "gL©7 öC5&A S=9(/ ,=Ä^/ í(RAL 6ÜT1> KL"<'5( Kc ©'O; E ªL=X(/ 

V/ì ÆA/¨(/ Gp3/ P,/eÄcL "7$O% KCÜ, @1(�'2/ 0"+'(/ MO§/ 67 S/=Q3/ d=7 o=Äc 

,xõ\+'&7 @1(�'2/ @1("% �A à1Q ,@;"9Ü(/ 6ÜT; KL"<'5( )O\:/ F% @T&(/ @1(S"\'(/ Kc 

,¥<'O; KCÜ;L  x/=+'&7 67 @12"O(/ @;-CY'(/ E mCTÇ:/ ò"Ü&(/ kR(/ i1( à1Q Võ} 

uA=p F% üõgÅ/P 
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 4, $+(,{L3/ @(S3/ E Gp3/ F% ,C;-"O1&(/ /R8 ~>"O, KL"<'(/ 67 @("2 ª"û'å/ 

E V"põ% V"15T% rñL ¢1\(/ o$( ö�>c NL-"+(/ f—\û(/ hf ©'1Q1980 à1( ,1977h P

äRIQ ö�>3/ "ƒ$( 0"t%c @15>"O, o$( "8-Cåì "I§"#|L P)8L G [Üû,  x"W/L≤c 6ÜT;L Kc 

B"+; 6% Gå ¬L≤ "IO7 GÜûA w"% �≥c K.S"\'; -/LS3/ E �≥Cå í;≠ -�â'>/ r9,=7 

@T1+(/ frñL ¢1\(/ hí;≠L -�â'>/ ¢9vO7 @T1+(/ feQC, V"#/C1±/ @;CO:/ π1+5'( 

«C1\(/ Ph@5+(/ oC> ]=Q ›C, . "≥c e• ,$2/C(/ wC1(/ E ¢1\(/ rñC( V"15T% ©% ™$HL 

d=7 Gå E ¢1\(/ 67 P| K"WLÑ(/ G1T; a12@>-�:/ S$% 6 ]Ü; ê "7 @1&OU/ @põ<(/ 0"≥| { 

@1&OU/  x� [&+ ]7 kL"&'("A PL$\; w"XO(/ à#óåL πT&; CTOA eâÜ(/ 67 $1s¨(/ E 4Ç2 

,fiã/ 6Ü(L ©'1Q f1980 h$p √¨pc Kc ´≠ fiã/ 6ÜT; Kc KCÜ; $p - [CY, "7$O% 

y#"å @(õ&(/ @51Éñ @("17L Cb# =§"Ü'(/ PK| =§"Ü'(/  [B$1> F% ÆA/¨(/ MA ¬/L≤3/ /R8L 

$p KCÜ; $%"> BLc =73/ E =;CY, KL"<'(/ KLS @W"±/ {| $;Ñ:/ 67 ´"\,-./ P 

$+( "ObñLc E GD9(/ a("â(/ @1(^/ o=Ä3/ )'(/ 67 "≥ós Kc G<’ KL"<'(/ c$\; 

"7$O% w$v'&; r1TU/ "\;=+, @1Ç1,/¨>| -$º(/ 4*/$(/ fALL Dh, .c )8L @1(◊ rTÇ'(/ 

fClustering) P«¨Q/ Kc @%CTï deº} 67 S/=Q3/ w$v'&, @1Ç1,/¨>| @1Ç1,/¨>èå 

’d$2/C(/ d$2/CA‘, KcL ö"O8 @\&# @O1<7 fp h67 Võ%"9, 0"t%c /R8 rTÇ'(/ k=’ r7 

0"t%c 6;=Ä◊ E rTÇ'(/ à&9# P/ì| w"p 0"t%c rTÇ'(/ 4;$+'A @\&# deº} 67 

Võ%"9'(/ 0"t%q( ,6;=Ä^/  x/ì| @W-$("Q @5Db'&:/ 67 G\p 6;R(/ KC7$v'&; 

@1Ç1,/¨>| -$º(/ 4*/$(/ fALL D hy(/≤"7 @;L"&7 "\;=+, @AC+<5( fPh, E Gå @5+# P

,"IO12 �åL "[O1A E GD9(/ ,a("â(/ /ì| y#"å )'T1p fp hLfw hde\å �A à1Q ,@;"9Ü(/ KèQ 

rT’ S/=Qc @1Ç1,/¨>| ’d$2/C(/ d$2/CA‘ 6ÜT; Kc /Cb\D; M5%"Q 6;-S"pL F% √"ÇO(/ 

E @É1\(/ @#CÜ:/ 67 eâÜ(/ 67 -$º(/ 4*/$(/ fALL Dh P 

dS"% "7 K¨+;  ]r [TÇ'(/ ,@A/=+("A K","8L K"'1(^/ K"<1Y'&, Ñ;Ñ<, "z/$2| o=Ä3/ 

E r1>C, @15A"+(/ @1(L3/ F% √"Ç# KL"<'(/ BS"\':/ PF%L Gå ,B"2 6TQ 6ÜT:/ 

rTÇ'5( Kc KCÜ;  xõ%"Q 67 KLS @A/=+(/ P 
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u'2L KL$A @5} ,@A/=+(/ 6ÜT; @1Ç1,/¨>Å ’d$2/C(/ d$2/CA‘ Kc ,G9Y', 

GÜûAL ,r [T’ F% mCTï ò"Ü> 67 -$º(/ 4*/$(/ fALL Dh, u'2 K|L K"å -$º(/ 

4*/$(/ fALL D h=+'&7 67 @12"O(/ @;-CY'(/ PK| /R8 =73/ "OÜæ K3  x"<T’ 67 ’d$2/C(/ 

d$2/CA‘ 6ÜT; Kc )Y<; GÜ( Ct% @1#"Ü7| . K"I'&; "¶ E 0"+'(./ S=9A =Ä◊  ¿$<'&7 

BS"\'( KL"<'(/ P�O1AL √¨+; /R8 @1(◊ 0$\( ,KL"<'(/ CIQ √=Y; "t;c  x./ù> �% /ì| K"å 

iÜ<(/ 6Üæ ™L$±/ ,"t;c "7$<A wC+, @1Ç1,/¨>| Gâ7 ’d$2/C(/ d$2/CA‘ i1>ó'A 

"I&9# PE rp/C(/  [M\], @1ñ=9(/ @<A"&(/ E GD9(/ a("â(/ SCWL @("2 deâ7 67 õ(/ =J"O, 

"O8 :@5Ç<Q e1º, V"%“(/ E -CY'(/ )%�'W./ í5'î  x"W.Ñ7 Lc @g" [+> K"7q( P 

K| @D+(/ @<A"'':/ )'(/ =IX, 67 /R8 G15b'(/ )8 "7 ô; :K| -$º(/ 4*/$(/ fALL 

D hC8 @("±/ ,@1*/$\(/ C8L =+'&7 67 @12"O(/ @;-CY'(/ P6Ü(L 6ÜT; KL"<'5( )O\:/ F% 

BS"\'(/ Kc ~&Ü; ŸgC7 w$p 67 BõÄ M'1(◊ P,{L3/ )8 @1#"Ü7| SCWL @5} @A/=p MA 

V"1Ç1,/¨>Å/ @(Cb':/ f@OÇI:/h, "æ )Y<; V"O1U MO [ÇI:/ ¢<A @D±/ @1,ó':/ 67 

√"Ç# 4It<A ,¢<\(/ í(RAL eº', V"%CQ$7 G%"9'(/ "7$O% =éXO ]; à1(| 67 @IWL =X# 

MU/ i1(L 67 @IWL =X# S=9(/ P"7c @1(^/ @1#"â(/ ~5º'5( F% -$º(/ w"'(/ @\&O("A 

V"1Ç1,/¨>£( @O [ÇI:/ )IQ BC}C(/ F% GÜs V"<T’ )Ü( =QC, @\&# . NóA "¶ 67 

Võ%"9'(/ )'(/ "IÜ5'î Gå d$2/L ,"IO7 u'2 K|L y#"å =º}c 67 Kc w [$+, @\&# @;C#"§ 

67 Võ%"9'(/ )'(/ "IÜ5'T; S/=Qc @1Ç1,/¨>| -$º(/ 4*/$(/ fALL Dh P x/ì| @+;=YQ 

@(CY\(/ )'(/ 4, "I2≠ E GD9(/ ò"â(/ M\, à#c "7 Kc =QC', @%CTï @%CO'7 67 

,V"1Ç1,/¨>Å/ KCÜ, @1Ç1,/¨>| ’d$2/C(/ d$2/CA‘ @O1'7 @;"º5( P)IQ wC+, 0/SóA $1W E 

ü"Y# r>/L 67 ªL=X(/  [GHL ∆;-$'("A GÕ V"1Ç1,/¨>Å/ o=Ä3/ E d"å"Õ @1É1A 

kC'H F% mCO, e\å 67 $%/Cp ì"°/ -/=+(/ d$+<:/ GÜûA Lc =Ä≈A P/ì| y#"å @1(�'2/ Kc 

KL"<'(/ MA MO§/ 67 S/=Q3/ =T'&1> )8 @1(�'2/ de\å �A à1Q ,@;"9Ü(/  x/ì| @1Ç1,/¨>èQ 

’d$2/C(/ d$2/CA‘ "I&9# )8 @1Ç1,/¨>| d=+'&7 67 @12"O(/ @;-CY'(/ P@Q"ñ| {| ,í(ì 

KèQ "⁄"\§ 67◊ GÜûA ,Ø"Ä "≥3 r1Y'&, @7L"+7 G [9Y, rT’ G7"å 67 V"1Ç1,/¨>Å/ 

@(Cb':/ fLc @OÇI:/ Ph,/R( KL"<'("Q )O\:/ F% BS"\'(/ 6ÜT; Kc c$\; E ê"<(/ kR(/ uºY, 

à15% @T> w$% ,KL"<'(/ 6ÜT;L Kc )T∫ ,à&9# S=ÇTA Kc 4'; à&1>ó, GÜûA w",P 
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r\O, $;$<(/ 67 V"+1\Y'(/ @1*"123/ @%CO':/ /R_ ∆IO(/ 67 M\5Y'7 MO§/ dóûO( 

KL"<'(/ Pd=Ü9(/L @&1*=(/ )8 Kc S=9(/ ~Ω Kc . KCÜ;  x/-S"p F% Kc -$º; CÇO;L à'5<9A 

KLS Kc KCÜ; S/=Q3/ 6;=Ä^/ 6;-S"p F% w"+'#./ àO7 S=(/L F%  flCb# B" [<Q P~5Y', 

@A"Ç'>./ Kc . r1t; S=9(/ -S"º(/ E  fl=bA 67 S/=Q3/ 6;=Ä^/ M(CIÇ:/ @\&O("A à( P

~OÇ',L V"O*"Ü(/ up-3/ äR8 @5Üû:/ 67 BõÄ "⁄-$p d-CY':/ F% Ñ11î $;$<(/ 67 

S/=Q3/ M95'v:/ 6% ,"I'(õ> e• à#c $T'<, V"O*"Ü(/ u#S3/ F% V"1(^/ )'(/ S$ ]H 

GÜûA e\å S$% S/=Q3/ ,M95'v:/ Lc V/=T<'&:/ ,@95'v:/ )'(/ r1Y'&, Kc G%"9', "I<7 

F%  flCb# B" [<Q P"7c ~5Y':/ 4I:/ ò"â(/ G<U w"+'#./  x." [<Q CIQ Kc @1(�'2./ fw hd=QC':/ 

w"7c i9# 6;S=9(/ M\%õ(/ 0"+'(õ( @1#"§ . $A Kc KCÜ, @<9,=7 GÜûA ª"åP 

"7$O% . KCÜ; 6*"Ü(/  x/-S"p F% Ñ11î S=9(/ kR(/ K"å à;$( G%"9, ZA"> ,à<7 KèQ 

@1(^/ @5;$\(/ )8 $åó'(/ 67 Kc r1ß à,õ%"9, )8 r7 ~%õ(/ à&9# P6ÜT;L G<Q í(ì 

67 BõÄ @7CT;S ö"Ü'2./ =T'&:/ r7 =Ä^/ PZ\YO,L äR8 @+;=Y(/ E 4X<7 Öp/C:/ 

,@1#L"<'(/ )8L Öp/C7 ´"\,-./ Z1§C(/ rQ"OT5( @(S"\':/ MA 0"t%c N"OW3/ @95'v:/ P

6Tt',L @5â73/ K"g“(/ í>"O(/ Lc rpC+':/ -kR(/ GT∫ @<pCp @•-"Q F% ä=IJ 

à';�±hermit crab)  hr7 àÜ;≠ K/C12 6T1#3/ k=b\(/ fsea-anemoneh; d©2L 

ÑŒ;Ñ(/ r7 $;$<(/ 67 V/=T<'&:/ @95'v:/ 67 V"O*"Ü(/ @;=IÇ:/ @+1p$(/ )'(/ "ƒLù, E 

;"8$&W d=Çû(/L r7 "⁄";=YQ )'(/ ∏"'<, "I15%P 

67L V"1(^/ o=Ä3/ ~OÇ'( @W"±/ {| Ñ11T'(/ )8 K�ñ S [=9, G1Üû'(/ )*"Oâ(/ 

M\%õ( 67 BõÄ w/$v'>/ K"Ü7 yA"§ S$ÕL m�'Wõ( PG7ó, F% G1\> B"â:/ E 

V"põ<(/ @1#L"<'(/ @1O\:/ F% Ö1XO'(/ )'(/ wC+, "I1Q @ÜT> deº} Lc $2c V";©+(/ 

@(/≤èA V"1519Y(/ "I5åcL 67 4&W @ÜT> çåcfLc u'2 67 GÄ/S "ITQh, 6ÜT; Kc KCÜ, 

@>¨97 "_ PK| äR8 V"15T<(/ @1(S"\'(/ @191XO'(/ @1*":/ ™$H E Öp/C:/ @152"&(/ EL 

ªL=U/ @;=vD(/ a12 ¥1<, V"#/C1±/ 6Tñ Zg"O7 @1É1A @'A"§ f ≤=9;/=,1971h PL$\,L 

äR8 ´�#3/ @1åC5&(/ e• dS-/L E ªL=X(/ @Y5'v:/ @2C'9:/L E ü�%c -"b\(/P 
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"7c V."2 KL"<'(/ @1(S"\'(/ o=Ä3/ )IQ @T> dÑ1æ Öp/CT5( )'(/ KCÜ; 

´"\,-./ =T'&:/ "I1Q ,x/S-/L dS"%L "7 6Tt', 0"+'(/ )*"O§ à\s =T'&7 ,S/=Qq( Lc 

V.õ&5( @15Ä/S Sõ1'>./ Lc V.õ&(/ ,@1&OWõ(/ Lc S/=Qq( 67  flV.õ> äRIå 

f KC'517"81972 L1978h P,GA"+:"AL KèQ ªL=J ´õ'Ä./ ,=±/ ªL=JL 0"+'(./ )*"Oâ(/ 

,ypù:/ a12 KCÜ; Ñ11T'(/ ,õ1b'&7 GT' ]∫ /$W Kc 4ÇO; "IO% Bõº'>./  − ,G9Y'("å 

,«=:/L "7L {| í(ì P,/R( �O1\Q 48"&, V/=T<'&7 GTO(/ E $;$<(/ 67 V."2 

,GQ"Ü'(/ $T'<,L "I15% GÜûA e\å E ¢<A ,K"123/ KèQ V/=T<'&7 Gb# G&<(/         

 −)'(/ )8 Gpc  x","\§ E 6å"7c "I§CÜ7− y&1( "ƒ$( V"O*"å @QL=<7 ¥;"<', ,"I<7 GA 

"ƒ$( $;$<(/ 67 V"1519Y(/ fk| PLc P KC&5;L1971 K�&;=, ;1980h PK| K/C1± f+LBV$5'L24W 

X%YVBV=ZChorohydra Viridissima  heºD(/ kR(/ ¥1<; E ä"1:/ ,@AR<(/ ´"\,-/ 

yA"§ 4*/SL r7 ~("bY(/ 0/lã/ )'(/ $W/C',  x�*/S E à'Ç&#c )'(/L ~<D;  x/$W 

"I'(/≤| PE /R8 mCO(/ Lc ,@(õ&(/ G+'O; ~("bY(/ {| B"1W3/ d$;$U/ ç% «C1\(/ P�å 

Kc /-$;"_/ f[VL$\&$Z ]N?' $N+2%U%N+ Hydra Vulgaris and H. Attenuata hÆ\,=, 

 x"t;c ,~("bY("A "IOÜ(L . í5'î  x."+'#/ 6% Z;=g «C1\(/ PE äR8 ,V.õ&(/ B"+; Kc 

»oL$<(/ KCÜ, @pC\&7 ª"<ñèA V"#/C1b5( @ACbD7L ¢<\A «/=%3/ @1ñ=:/ )'(/ 

B$, F% SCWL @("2 dS$Õ 67 G9Y'(/ 67 G\p @'\O(/… f ∂#C;1934Ø ,
I1H

 13h Pd=7L ,o=Äc 

=IJ Kc @T&(/ @'pù:/ ´"\,-õ( G1î {| @%Ñ%≤ ¥;"<'(/ P 

"7c E N"OW3/ V/ì d-$+(/ dSL$b:/ F% Ñ11T'(/ MA 0"t%3/ 6;=Ä^/ 67 0"OAc 

iOU/ ,à&9# 6ÜT; KL"<'5( BS"\':/ Kc KCÜ;  x"'A"§ d$%"&TA @1(^/ )'(/ G5+, 67 4Ç2 

Ñ11T'(/ w≤õ(/ P6ÜT; @1+g"OT5( Kc w$° /R8 «=º(/ PK| d-"\% »Zg"O:/ d=+'&:/… )O<, 

Kc ö"O8 K"%C# K"95'  67 G%"9'(/ :r7 0.ù8 6;R(/ KCT'O; {| Zg"O:/ d-L"Ç:/ a12 

KCÜ, @1#"Ü7| G%"9'(/ ,@1("% r7L 0"A=º(/ 6;R(/ KCÜ, @1(�'2/ 4≥L"<, ô\+'&:/ 

@t9vO7 P ]w é$vé'&], ò"•3/ E @("2 -CåR(/ 67 -C1Y(/ @1+g"O:/ √�&5( K/eÇ5( Ñ11T'A 

4It<A ¢<\(/ P x"1s"îL r7 äR8 ,@;=XO(/ KèQ -Cåì Gâ7 äR8 -C1Y(/ @1+g"O:/ k$\, SLS- 

                                                 
f1h  w [$+;  ∂#C;f1934 h/ F% o=Äc @5â7c(V";=+Q [õ @15ã/ @;S"23/ ~("bY(/ r7P 
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B"<Qc @1*/$% "7$O% -$D, @1O•c  fl=åR( e• ªC(ó7 =âåc "IO7 C( y#"å @1O•3/ =åR( 67 

K/eU/ fk| PLc P KC5&;L1975 Ø ,273h P 

6ÜT; Kc KCÜ; KL"<'(/ BS"\':/  x/=+'&7 r7 SCWL ü"Y# r>/L 67 S/=Q3/ /ì| K"å 

Ñ11T'(/  x/-S"p F% @1Yº, mCO, r>/L 67 6;=Ä^/ 67 kLì S�'%./ Gp3/ F% V"b1T5'(/ 

@151TÜ'(/ d$%"&:/ rpC:"å P$O% )OA ,©\(/ KCÜ, äR8 d-$+(/ d-CY'7 ,x/$W )8L $T'<, 

{| $2 $1<A F% Ñ11î äCWC(/ P"7c o$7 —D° äR8 @91JC(/ Öû'Ü1Q E á/=Yñ./ 

)•"7$(/ kR(/ uT&; f"1>COå"AC>L=A h‡Lc w$% d-$ ]+(/ F% ª [=<'(/ F% S/=Q3/ 67 

4I8CWL· P—vû("Q )<1\Y(/ àOÜT; Kc )T&;  x"Dvs  x"O1<7 67 BõÄ V�> àWC(/ 

,"8$2C( u'2 K|L Veº, V�&(/ GÜûA e\å -L=TA MO&(/ P"7c Ø"vs3/ MA"D:/ 

õQ"1>COå"AC>Lç("A KC<1Y'&; w"1+(/ GâTA /R8 ,ÆA=(/ 6Ü(L 4ƒ$( ¢<A «/=%3/ 

@1\D<(/ o=Ä3/ @Q"ñÅ"A {| K/$+Q 0ÑW 67 B"Ç:/ kn\(/ PGD∫ oì3/ BLù&:/ 

6% á/=Yñ./ E 0ÑW ª [=<7 67 ‚"7$(/ :E ~#"U/ ô9&(/ 67 õå MD9(/ ,M195ã/ 

 x.C}L w"7q( Cb# πY&(/ ôÄ/$(/ ØCD95( @'pù:/ PK| rñCî ~\&(/ ,/R8 $;$HL 

,@Ç1'O(/ K[.$; F% Kc Ñ11î äCWL S/=Q3/ K"å @ [T éI é7 @º("A @1z3/ �A à1Q @;"9Ü(/ a1bA Kc 

@\&# de\å 67 S-/C7 ‚"7$(/ @> [=Ü7 "_ f $#Cû1•1979hP 

�åL Kc d-$+(/ F% Ñ11î ~%õ(/ =Ä^/ )8 d-$p @º("A @1z3/ E r1>C, ü"Y# 

KL"<'(/ ,=+'&:/ KèQ d-$+(/ F% @\p/=7 V/-"sÅ/ @+5<':/ @1(�'2"A ™L$2 G%"9'(/ 

=T'&:/ )8 d-$p @<Q"# d$%"&7L "I9}CA d-"s| {| ypC(/ kR(/ KCÜ; à1Q KL"<'(/ 

BS"\':/ ,x/=+'&7 u'7L . KCÜ;  x/=+'&7 PF%L àWL ,@p$(/ "7$O% Æ+&, @1z3/ @1\&O(/ 

Võ%"9'5( @15\+'&:/ fw h{| "7 KLS $2 ,-/=+'>./ ªC> 6( $<; 67 k$Ç:/ G7"<'(/ 

Gâ:"A r7 KL"<, =Ä^/I1HP K| «=7 $2c MÜ;©(/ kR(/ SC+; {| G15+, Ø=Q @15A"p 

√"ÇO(/ KCÜ1> o$2| V/-"sÅ/ )'(/ 6ÜT; "I<\', )'(/L B$, F% -C8$, Võ%"9'(/ 

@15\+'&:/ fwh P4§ K| õå M#/C1±/ E=g @å/©(/ rpC'1> �IO7 Kc "#CÜ; Gpc  x"#L"<, P�å 

                                                 
f1h  �å "#S$2 E @1ñ=9(/ @1#"â(/ 67 GD9(/ ,a("â(/ KèQ $2 -/=+'>/ @1Ç1,/¨>| ’d$2/C(/ d$2/CA‘ 

)8 @T1+(/ oCD+(/ Œ( (T-P)/(T - R)  L (R-S)/(T - R)P 
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Kc @ÄCv1s $2c MÜ;©(/ KCÜ'> à\sc «=:"A E /R8 ,ØCDã/ a12 4ÇO; "IO% 

a%"A F% -$º(/ GW3 Kc ≤C9; ~&ÜTA d=7 d$2/L "7$O% KCÜ, Ø=Q G%"9'(/ 

@15\+'&:/ @515p �A à1Q @;"9Ü(/P 

6ÜT; Kc Gº'û, äR8 V"1(^/ u'2 F% oC'&7 V"AL=Ü;":/ P�å Kc kc K/C12 

¥;"<'7 . B/Ñ; í5'T; @}=Q -"û'#õ( {| M91t7 6;=Ä◊ 67 BõÄ ¢<A V"15T% 

oL$<(/ rpC'1> àO7 Kc BCb'; 67 @1(S"\'(/ {| G9Y'(/ "7$O%  [G ]+ é, V.�'2/ G%"9'(/ 

=T'&:/ r7 Ö1t:/ ,ô}3/ —p"O',L P)9Q @52=:/ =âå3/  xõ9Y, fkc =âå3/ /S�'%/ F% 

G9Y'(/h, àOÜT;  −kc í;©(/ E @15T% ¥;"<'(/ − Kc G [º'&; Ö1t:/ GÜûA u&pc 67 

BõÄ ¬"'#| $;Ñ:/ 67 B"Üs3/ )'(/ "I<>CA j9'(/ G+#L oL$<(/ PrpC'];L ™L$2 äR8 

@52=:/ "7$O% «=<'; Ö1t:/ {| -„ ,e\å ~Y+'&;L  x"%C#  x"1519g  x"7"î 67 oL$<(/ 

)'(/ S$⁄ ,VC:"A Lc "7$O% L$\, à15% ¢<A V"7õ% @ÄCv1û(/ PE ,@+1+±/ K| ";¨Ü\(/ 

@;S"1'%./ )'(/L L$\,  x";=8"J @T;$% ,oì3/ GA u'2 @<Q"# E ,0"û23/ 6ÜT; Kc $Ç# 

"≥c 48"&, E 4T&, 4&U/ "7$O% 4'; ü/¨Ä/ 0"û23/ Lc ,"I\+§ "æ B$; F% √=W $;$s 

f ¬"Q">1977h P"7c ";¨Ü\(/ )'(/ 6gC'&, πY> 4&U/ f$V,^_W PH`3&+ h6ÜT1Q Kc KCÜ, 

@1*/$% deYÄL /$W F% Ø"vs3/ ‰=:/ Lc -"\å 6&(/P 

67 6ÜT:/  x"t;c Kc GT∫ /R8 B$U/ ¢<A @põ<(/ á"\>óA ,K"g“(/ ":"g =IJ 

à#c 4W"# 6% V">L=;"Q @O7"å E V"O1U/ @ é§ [-C:/ f ∂O1#"71975 ªC(-Lc ;1977h PG1î 

«/=73/ @1#"g“(/ {| 0$\(/ E -�%3/ )'(/ KCÜ, "I1Q Ø=Q B"+'#/ K"g“(/ 67 G1W 

{|  flG1W =Ä◊ à15; E —p"O, r;Â f KC'517"81966h P�å Kc $2c V">L=;"9(/ )'(/ ~\&, 

,w/-L3/ C8L NL=;"Q y1å-CA w/-L3 S$º(/ ,@;L"9T5(/ 6ÜT; Kc KCÜ, à( G*/$A V/ì 

¬"'#| r;Â Lc 0)YA G2/=T5( @;$<:/ P=IX; GÜû(/ 0)Y\(/ F% GÜs «=7 m"9,-/ 

";õã/ @;L"9T5(/ ,67Ñ:/ "7c GÜû(/ r;“(/ =IX1Q «=Tå m"9,-/ ";õã/ @;L"9T5(/ 

,S"±/ Lc w-Cå E S$º(/ @;L"9T5(/ f y1O1(L ôO18 ,ôO181979h P@Y+O(/L @7"_/ E /R8 S$D(/ 

)8 Kc w-L S$º(/ ,@;L"9T5(/ �åL √¨+, ,@(S3/ 6ÜT; Kc Z5YO; 67 ";-õ7 Ö1t:/ 

@Tp"9':/ P6Ü( w-L S$º(/ @;L"9T5(/ CTO; @%“A @+*"Q  x/$W /R( àOÜT; Kc iQ"O'; r7 
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";-õ:/ E B"+'#./ f�A- @Y>/CA «C<\(/ hG\p Kc 4ÇO; àO% VC:/ P$O%L G7ó'(/ E 

¢<A V."±/ o=Ä3/ 67 oL$<(/ @O7/Ñ':/ @Y>/CA MO§/ Lc =âåc 67 N"OW3/ )'(/ 

~\&, ,«=:/ Lc @Y>/CA M'(õ> 67 i9# ,iOU/ KèQ @;=XO(/ @1("±/ 6ÜT; Kc KCÜ, 

V/ì @5} GÜûA w"% �1Q C( K"å «=:/ r\'1> -"&7 Bõº'>/ 0)YA ö¨û7L f»67Ñ7… 

@\&O("A Ö1tT5( hLc Bõº'>/ r;Â N"pL f»S"2… @\&O("A Ö1tT5( Phr7L oL$<(/ 

,dS=9:/ KCÜ; -"&:/ 0)Y\(/  x"<pC'7 P"7c r7 oL$<(/ ,@WLSÑ:/ KèQ Bõº'>./ )7S"D'(/ 

$p c$\; F% -C9(/ −�å à15î Ö*"JL V"%CQ$:/ @1OTt(/−, Lc Kc c$\; �1Q $<A E @52=7 

@T*õ7 67 G2/=:/ @;=T<(/I1HP 

6ÜT; ¬ìCTO( @5t<7 MÇ&(/ d-=Ü':/ Kc Z\YO;  x"t;c GÜûAL ÃLc F% dS";Ñ(/ 

r7 =T<(/ )7C73/ ¢<\( m/C#c áC1<(/ @1O1U/ f Ke'>1973h PSC+;L /R8 e§ó'(/ {| $;$<(/ 

67 ªL=X(/ @95'v:/ 67 V/S.C(/ Lc 0"OA3/ Mp"<:/ GÜûA N"p ,/$W "7L «=7 

"1(CºO:/ fkR(/ à\\&, @v&# d$*/≤ 67 wC>C7L=Ü(/ 21 hoC> B"â7 r*"s Gâ: /R8 

üC<(/ P$T'<; /R8 =73/ GÜûA w",  x"\;=+, F% GûQ GD9(/ kS"1'%./ MA 

V"7C>C7L=Ü(/ @WL/Ñ':/ E $&W ,dc=:/ /R8L √¨+; @põ<(/ @OÜT:/ r7 @;=XO(/ PK| 

w"&+#/ ";õã/ 0"O§c 6;CÜ, @t;C\(/ f6Ü(L i1( 6T1±/ dS"% hC8 w"&+#/ e• G§�'7 F% 

Cb# ,Ñ1æ r7 ¢Q- V"7C>C7L=Ü5( f"7 uT&; á"Y+'>."A Lc 6;ó'(/ h)'(/ ~8R, {| 

~Y+(/ e• ÊCXb:/ 67 @15ã/ PL$\;L 67 6ÜT:/ ,à#c �O1A Ö+, V"7C>C7L=Ü(/ 

@¶"û':/ Lc @+>"O':/ GÜûA w"% GW3 Kc ~&Ü, 67 BõÄ KL"<'(/ a1â±/ E ";õã/ 

@1±/ @b+5:/ M'%CTÇTA M,=J"O'7 67 ,V"7C>C7L=Ü(/ KèQ ÖpC:/ KCÜ; @5t<7 

MÇ&(/ :wC>C7L=Ü("Q kR(/ KCÜ; » BLc 67 -$º;… 6ÜT; Kc rt; à&9# E d/C# @t1\(/ 

i1(L E $&U/ )\Y+(/ P6ÜT;L 0=T5( Kc «¨9; KóA Gâ7 /R8 G<9(/ Z5Y; V.L"Õ 

@¶"û'7 67 G\p @TX#c d=J"O'7 6Ü(L @95'  E ,"I9*"JL E w"&pc ,@<A"''7 "7$O%L BL"∫ 

                                                 
f1h  =X#c  G1û;c "t;cf1977 hV"O1U/ dS$<':/ oL$<5( @põ<(/ V/ì @OÜT:/ M7"t:/ F% mõg£( P

=X#c @1g©(/ @1Ç1,/¨>Å/ w/$v'>/ F% NL=;"9(/ d-$p F% @(S3/ ™$2c F% mõg£(L :

 CA"AL KC&#CW ,Ms"'Af1982Ph 
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/Ct% w"XO(/ =J"O':/ äR¶ @(L"b:/ E ypL ,$2/L KèQ  x"7C>C7L=å  x"1Q"ñ| E G&O(/ 

6ÜT; Kc KCÜ; @Ç1'# @1ñ=% PK| @p"1( ô7"2 V"7C>C7=Ü(/ @1Q"ñÅ/ dS"% "7 KCÜ, 

@t9vO7 @;"º5( GÜûA ,w"% 6Ü(L wC>C7L=Ü(/ kR(/ ö¨; à&9#  éG é> ]e( {| $&U/ 

)\Y+(/ ≤=∫  x"7"I>| E @p"15(/ oC'&TA =9D(/ P/R( KèQ fP h)8 çåc 67 fSh P67L GWc 

Kc GT<; ¬ìCTO(/ ,πÇO;L KèQ @§S"2 » fl-$•… E o$2| V"t1\(/ @17"O(/ 6ÜT; Kc "Iå-$, 

V"t1\(/ )'(/ . B/Ñ, =X'O, PK| B�'2/ mCpL G<Q üõgÅ/ /R8 C8 S=ï MT° i1( ,.| 

�å C8 B"2 @1#"Ü7| @T*õ7L öC5> =;CY, V/R(/ kR(/ wC+, àA V"7C>C7L=Ü(/ 0"O§c 

Gâ7 /R8 w"&+#./ E @15ã/ P6Ü(L V/e§ó'(/ . L$\, ¬-"Ä ü"Y# - [CD'(/ :,";e'Ü\("Q 

F% Gå ,B"2 "I7C>C7=ÜA ,$12C(/ "IOÜT; Kc G<9, 0"1sc @1g≠ d [$+<7 PSCWCAL Gâ7 

äR8 ,V/e§ó'(/ KèQ ¬ìCTO(/ πñC1> @§S"±/ çå3/ dS";Ñ( wC>C7L=Ü(/ ì"û(/ E 

«C1\(/ fi1(L E 67"1±/ h�5å S/S≤/ =T<(/P 

4, E /R8 GD9(/ G1Üû, $1åó, KL-/S F% @b5D:/ @;S=9(/ ZQL SCOA @;=X# 

@\<5(/ Pi [>ù;L /R8 G1Üû'(/ ´L©(/ )'(/ 6ÜT; E "I5J KL"<'5( E @TX#3/ 

,@1WC(C1\(/ )O\:/L F% @T&(/ ,@1(S"\'(/ Kc -CY'; KLS @W"±/ {| n\'(/ ô\+'&:/ 67 

ª=g Må-"û:/  P 
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"#$% &  '() *+  *()*% ,-#./  01+234 567#. ,931):./ & ;< =>? @AB+ 9? 9CA+  0DE1F 

 0/(F1GE H,;.I. 9JK 1#LMK /IN OMP./3 QR1S./ 91T ',AE U+(S:. VM#./ WX217BL. 

WYZLM *BL.3 [F \/C:./ H 

Q '(S+ /IN OMP./ ]Y$M#./ @^ (_ =GP> ` abCE ]Lc)E WdG./ H@E ]ef3 

,-#./ ,]+R,P./ 9g h(i/ CN j/,kg OcK? ]f2R ]#Al mDn ]LGLT @E oDF1P:./ pE 

qF& ,nr m31s CN 1c+? 9? j,s ]f2R 5($f H"%3 9? ]t)L./ uN ]Lc)E ,WdG./ 

9CA$T v(. qFD./ wK1k xMb (Ey/ ,2(zL. =#A.3 @AB+ 9? QCS+ {/R6% ($f [F 

v(^/ ($)t./ @E mDn ,+C|} ~B> @E 931):./ mR1t:^/ pE ,n�/ H,'KC *+3 O$LÄ ].C|t./ 

,]$>3ÅA.Ç/ DcK @F ÉÑ1:> Ö1Y%y/ o1S$SY:./3 ]+,-#./ Ü)% o1ECL)^/ ]B'$S./ 

mCk o1$d$}/ÅTÇ/ u:./ @E 1á6< 9? OB)} ` Oà aL:â ,h3,-./ qtG./3 {/23 

;.ä H9g h(i/ @E /IN OMP./ CN ]ã,} åIN o1f1:#:T&/ çg VÑ1M> p$B 'é WtFD./H 
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In6}3 VÑ1M#./ OA< ])%2? o1k/Åb/ ]|$G% mCk ]$P$X Q1$S./ {/R6% ($f ` 

]Lc)E WdG./ 52,A:^/ : 

1H & @A} /RCGkH 

2H & @A} m3? @E 2(z+H 

3H OE1)} Oê^1% ` 931):./ 2(z./3 [F (k {/CTH 

4H & ëX/I:}H 

 لا تكن حسودا .1

R1:F/ í1#./ [F xAP:./ oDF1P:% É}1#./ ì,PM./ H` ;L} ,ab/C^/ 9CA+ OX 1E 

,n�/ îï7L. 521Gn CN ,W)E îï< =tGA+ H].C|% uN ;.ä [F 5($é/ ]LêEy/ @E3 

É>,|7./ HqFD./ @E OcK? OA7% OB)+ 9? ì21t:^/ [F q_ ,($f {/R? U+(S} Of? @E 

,n�/ ` ]t)L./ U-)E ñbC./ H9g jCK Ü$%y/ CN 523ó.1% 521Gn ]tG#.1% RCTò. H 

@A.3 ]$t.1ô 51$ö/ ñG$. oDF1P} É}1#% ì,Põ H,01ECBF @AB+ WK,|L. 9? 

1E '(S *+ {/R?/ ,0/($f 3? "e#AB+ 9? 91ECS+ OB)% a$)ú H"X 9? 931):./ mR1t:^/ @Al ` 

,5R1)./ =#A.3 & wd# *+ 3? ùSY:+ [F Q/3(./ H/Ii qtG./ 9CA} ]Lc)E WdG./ uN ;.ä 

ûäCB#./ ($P^/ ` ü1|> pT/3 @E ab/CE 51$ö/ ]$EC$./ H 

` hCPM./ u:./ QCb? ,1eG+2(:% /xêX 1E O)f?  01f/3j? @E u:tL† 9Ct)L+ ]Lc)E 

WdG./ o/°). @E oDS#./ HUN¢n? 96% h(i/ CN 9? U:+ O$dG} £1S#./ OA7% ($f 

,"e$LA. "X C. "á? 9DMY$T [F /2&3R OA. ]|S> H"X UN¢n? 1c+? =>? q_ 9? & 

9CA+ @E Ue^/ ]tG#.1% "i 9? D 'dG+ [F CY> OcK? O$LS% 3? ?CT? O$LS% @E 1§(k? 

,,n�/ 1^1† 91X "e)TC% 9? 1)B_ ,êX? R(F @Al @E •o/2&3(./¶ "eGP#. H 

9g åIN ,o/R1<2Ç/ ,]†1Gt%3 @. OB)} H]tL|.1K 9CêYt+ @F 21$)E ]>21SBL. 

]+ß,. 1E /äg /C>1X 9CECS+ OB)% ($f Q? & H,21$)^/3 ìI./ ,KC:+ Ui ].CeG% CN ]>21SE 
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Ue†1S> u:./ 1NCLdT pE £1S> qFD./ ,n�/ HDf1F3 Q? ,Dfr QCS+ (k? ]tL|./  2(z.1%

 vx. Oby/ [F 3? ,]E '(S^/ ` VtM+ uA.Ö(Y$T ìI./ 1E HqFD./ 91X 1E 5R1F3 ,n�/ 

QCS+ 2(z.1% uA. & VtM+ ` 5, 'n®^/ H@E3 U© 2CN(:+ abC^/ ]d$:> o1E1™D. 5R1c^/ 

].R1t:^/ H91F´3 1E ¨2(+ 91tFD./ "á? & 91ECS+ {/R6% ($f "X uzt#+ 9? ,D)P+ 

m31Y$K 1§(k? 9? ($):G+ 931):./ mR1t:^/ H@A.3 ,n�/ ≠$. /(X6:E @E 9? /IN "%2 

9CA+ ]L$k @AB+ 9? ìR®} çg =.Dz:T/ ]$>1© R,dB% 9? ?(t+ 931):./ 5,E ]$>1©H 

O$B+ í1#./ 5R1F çg {CdL./ çg 21$)E ]>21S^/ ìI./ ,KC:+ UÆ(.  − 5R1F3 1E 9CA+ 

/IN 21$)^/ CN ]>21SE ∞1d> qFD./ ,n�/ ]tG#.1% Uek1d#. UNI1HH ìR®+ /IN 21$)^/ çg 

(Gö/ H(Gö/3 RCS+ çg o&31± O+()} ]+? 5(Ñ1K OMk 1e$LF qFD./ ,n�/ H` /IN 

≤C#./ @E ]Lc)E ,WdG./ & @AB+ O+()} (Ñ/CP./ u:./ OMk 1e$LF ,n�/ &g @E mDn 

2(z./ H@A.3 2(z./ ìR®+ çg (+w^/ @E 2(z./ çg3 ≥1S)./ mR1t:^/ H/I. 9JK (Gö/ ,E(+ 

o/I./H 

9g m/®G./ @F v(E @Gk ¨{/R? ]>21SE @GY% {/R? qFD./ ,n�/ ≠$. 21$)^1% 

($é/ 1E ¥ @A+ ;K(N CN xE(} qFD./ ,n�/ H` U-)E ,ab/C^/ 9CA+ OêE /IN 

h(i/ O$Y:GE ,j1d>Ç/ @E3 OB:Y^/ 9? RCS+ çg ≤/µ aZLA *E (b 9CA+ @E ,|∂/ 

 0/(f =:)%1:E 2/,B:T&/3 =$K H1E(#F & 9CA}  01$F1T çg xE(} qFD./ ,,n�/ 9JK ]>21SE 

;†1S> pE £1S> ,n�/ 9CA:T ]†1Gt% ]Kj1∑ @AB+ 9? 2C|:} VtM:K  0/(Gk  0/,E(E 

o/IL. H9g 21$)^/ OcKy/ ]>21SBL. CN v(E @Gk ;Ñ/R? ]>21S^1% pE 1E @AB+ 9? =L)P+ 

îï< ,nr C. 91X ` ;>1AE H;:K,)B%3 ]$d$}/ÅTg qFD./ ,,n�/ ON ñ>? QCS} 

                                                 
∏1π  Q(ï:T/ ,e$% (1981) /IN 21$)^/ 5R1FÇ ≥1Gk £1S> ].Cé/ ç3y/ @E ].C|% ]Lc)E WdG./ 

]$>3ÅA.Ç/H (SK 21<? çg =>? ` Ü)% ab/C^/ ë)G+ 9CtFD./ çg mCõC./ UetT1AB% ,]$tG#./ 

≠$.3 ,]SL|^/ çg (ö/ ∫by/H @.  ª()} ]t)L./ ]Lc)E WdT ` Oà /IN ,xGP:./ [F OX ,m1k 

O% 9CA:T ]t). É}1> ì,Põ VtM}3 ]$d$}/ÅTg 2(z./ UÑ/(./ (ALL D) uN ]$d$}/ÅTÇ/ 

]#B$e^/ 5($kC./3 1e$K ]+y ]B$b ºL. ∏wHπ 
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OcK6% 1E ?@AB+ p$|:G+? îï< ,nr C. 91X ;>1AE 9? QCS+ {/R6% OcK? @E /IN 

,{/Ry/ pE /IN qFD./ ?,n�/ /IN CN 21t:n&/ qT1#^/ {/Rò. Vf1#./I1HH 

(S. oj1K ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ ` ].C|t./ 1áy ñE1b {/R6% ($f ` 

1™DF1P} pE  æa$† pT/3 @E o1$d$}/ÅTÇ/ v,ny/ H@BK ø$k ,m()^/ ñE1b {/R6% 

OcK? @E ]+? 5(F1b v,n? pE o1$d$}/ÅTÇ/ v,ny/ ` ].C|t./ HpE ,;.ä 9JK 

’5(k/C./ 5(k/C%‘ ¥ OdG} £1S> OcK? @E qFD./ ,n�/ ` ]+? ]t). ñ>1X! ` ,]S$Sö/ 

uN & p$|:G} ;.ä HueK ¨Å} qFD./ ,n�/ 2(z+ ,0&3? &3 2(z} ,êX? @E R(F o/,^/ 

u:./ 2(ô 1e$K qFD./ ,n�/ [F üD†Ç/ H,;.I. 9JK ’5(k/C./ 5(k/C%‘ 1Eg 9? ùSÄ 

≠P> £1S#./ u:./ 1Nj,s qFD./ ,,n�/ 3? Ob? O$LS% H(S. oj1K ]$d$}/ÅTg ’5(k/C./ 

5(k/C%‘ ,].C|t.1% ≠$. @E mDn ü1ög ]B+wi/ qFD.1% ,,n�/ O% @E mDn £1t#:T/ 

¨CLT @E qFD./ ,n�/ VBT "e$LA. 9? 1ECS+ {/R6% ($f Hñ>1X ]$d$}/ÅTg ’5(k/C./ 

5(k/C%‘ ]:%1© ` £1t#:T/ ÉÑ1:#./ ]+wd^/ ,WK,|L. ø$Y% 1á? ñLMk [F ]f2R ]$.1ãg 

[F? @E ]+? ]$d$}/ÅTg v,n? H 

` ¥1)./ ìI./ ≠$. 1^1F É}1#% ì,Põ ≠$. ;$LF 9? QCS} {/R6% OcK? @E 

qFD./ ,n�/ @E Of? 9? Q(S} ;GP#. /j1d>g OcK? HVM+3 /IN mCS./ OA7% ¡1n 

                                                 
∏1π  @AB+ xt):./ @F @+IN @+21$)^/ ]>21S^ qFD./ o/21t)% ]$BT2 3? ]$LA< Q/(ï:T1% xt):./ V 

(A | B) O$êB:. ]B$S./ ])'bC:^/ ]$d$}/ÅT¬. (A) 1E(#F OF1P:} pE ]$d$}/ÅTÇ/ (B). 9g 6|∂/ 

pÑ17./ ìI./ pS+ =$K í1#./ CN ]>21SE V (A | B) pE V (B | Aπ, @E3 U© ].31± (X6:./ @E Uá? 

9CECS+ OB)% OcK? @E qFD./ ,n�/H 9g h(i/ u)$t|./ @E ,]t)L./ "X =GA)} ]$#% ,].C|t./ 

CN ù$SÄ [F? ]f2R ]#Al üCK p$ã ;}DF1P} ]PL:ï^/H /IN3 u#)+ mCõC./ m()B% V (A | B) 

çg [F? (k @Al üCK p$ã U$b º./∏Bπ u:./ @AB+ 9? 1eef/C}H 1E(#F3 O%1S}  01tF& Q(ï:G+ 

]$d$}/ÅTg ]#$)E ∏Bπ 9CA$T 21$)^/ ($é/ ]>21SBL. CN 1E /äg 91X ;$LF 9? QCS} OcK6% 1E 

;#AB+ =L)K /äg 1E ñK,F 96% qFD./ ,n�/ Q(ï:G+ ]$d$}/ÅTÇ/ (B). 9g 1E q_ ;$LF 

=:>21SE pE {/R? ;:$d$}/ÅTg ∏Aπ CN {/R? ]$d$}/ÅTg A' ,v,n? 1E(#F QCS} åIN 5xny/ 

q)L.1% pE ]$d$}/ÅTg (B) 1eGP>H /IN3 u#)+ ]>21SE V (A | B) pE V (A' | B). ,1ECBF 9g 1E 

å(+,} CN ]$d$}/ÅTÇ/ u:./ QCS} OcK6% {/R? ` m '()^/ pE p$ã o1$d$}/ÅTg ∏Bπ v,ny/ u:./ 

QCS:T 1e:ef/CB%H 
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1E(#F QCS} OF1P:.1% pE R(F @E WtFD./ WPL:ï^/ H/äJK ñYBT ìy qF& Ue#E QCS+ 

≠P#% vC:GE ,;Ñ/R? 3? OcK?  0D$Lb @E ,;Ñ/R? CN {√ ,($f 1^1† ñ#X ;GP>  0&1$E 

Q1$SL. {/R6% ($f H≠$. ¨1#N @E  æ≤/R 9y 9CA}  0/RCGk ∞1d#. qFD./ ,,n�/ 1^1† 91X 

(E? ∞1d> qFD./ ,n�/ ` ]Lc)E WdG./ 52,A:^/ CN qL|:E ì234 3? £ƒ & 

ë#ô =#F ;E1$S. ñ>? {/R6% ($f ;GP#.H 

, 'KC+3 í,z>CA./ &1êE /($f H{1cF6K í,z>CA./ Ue#AB+ 931):./ pE Uec)% 

Ü)t./ 93R U+(S} o/(+(™ abC^ UN(k? ,n�/ ` @†C./ H≠$. (+(e:./ ≠$Ñ,./ 

≤ '°BL. CN ∞1d#./ utG#./ ìI./ =SSs ≤ '°^/ ,n�/ QR1S./ @E {wf ,nr @E ,(Lt./ O% 

≈6+ (+(e:./ @E îï7./ ìI./ @AB+ 9? OA7+  01+(Ä ` =},Ñ/R ]$%1ï:>&/ H/I. ≠$. ¨1#N 

xêA./ @E v3(é/ ` (Gk O$Ej ≤ '°E [F ∞1d#./ ìI./ ≈6+ @E 931):./ mR1t:^/H 

;.IX3 CN m1ö/ ` m"Fy/ ]+21d:./ ø$k @AB+ ]X°L. u:./ ìÅ7} @E w 'e∑ 

W)E 9? pbC:} 9? ]bD)./ ]Yf1#./ @AB+ 9? 1eL)∆ qGA}  01k1%2? w 'edBL. ìÅ7BL.3 

[F  æ(k {/CT H≠$. ¨1#N @E  æ≤/R ( «G«ö ∞1%2? w 'ed^/ H9g ]+? ].31± O$LS:. =k1%2? @E 

mDn Ü)% o1T2"^/ xô ,]>31):^/ OêE Q(F pKR ;BÑ/Cb ` ñbC./ R(Y^/ ,0DêE 

p 'd7:T w 'ed^/ [F ä1»/ O)K uE1S:>/ H@AB+3 9? In6+ O)P./ uE1S:>&/ (+()./ @E 

,m1A<y/ 5R1F 93R ]$BG} ]sµ ]Yú/33 O)PL. [F =>? ≥1SF H@BK @AB^/ 9? 9CA+ 

/IN Q1S:>&/ ($F/CE 5,n6:E  0D$Lb ` U$LG:./ 3? vC:GE  01cPï#E @E 5,|$G./ ]$FC#./ 3? 

o1efC} ]$LtS:GE Ob? CY> U+(S} UM∂/ [F ,o1$BA./ 3? Q(F U+(S} 21tn? ]+2CK @F 

o1tLS:./ ])bC:^/ ` h3,à üCG./ ∏ \31X1E1963π H@AB+ O)PL. uE1S:>&/ 9? O)_ (Gö/ 

 01$.1ô  0/(f H&(tK @E ùLS./ 967% ∞1%2y/ ]$tG#./ u:./ 1eSSs ,pÑ1t./ [F ìÅ7^/ 9? OE6:+ 

"$K /äg ñ>1X ]+? ]$d$}/ÅTg v,n? {/°L. 9CA:T OcK? H 

  لا تكن أول من يغدر  . 2
9g  0DX @E ].C|t./ ÉÑ1:#./3 ]+,-#./ 91#'$t+ 9? 931):./  01+(∑ 1^1† 91X qFD./ 

,n�/  01>31):E H 
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9g ÉÑ1:> ].C|t./ @E OMP./ …1ê./ ]LNIE  0/(f Hxn3 @E 6t#:+ v(B% 5RCf {/R? 

5(F1b 21$:n/ ]#$)E CN 1E /äg ñ>1X ]P$|. Q? ,& ì? 1E /äg ñ>1X m3? @E 2(z+ Q? & H` 

].Cé/ ,ç3y/ ñ>1X OX 5(k/3 @E (F/CS./ 3? o1$d$}/ÅTÇ/ 9"ê./ ç3y/ ,]P$|. ¥3 

@A} ]+? 5(k/3 @E o1$d$}/ÅTÇ/ ptG./ u:./ (fC} ` ,nr ]BÑ1S./ ]P$|. H`3 ].Cé/ 

,]$>1ê./ ñ>1X p$ã o1$d$}/ÅTÇ/ ]GB∂/ 5°F u:./ ` ,]BS./ 1E /(F 5(k/3 ,~SK 

]P$|. ∏(b3 oj,k? ;L} ]$d$}/ÅTÇ/ ]t},^/ ]#E1ê./ Hπ1E? o1$d$}/ÅTÇ/ ]GB∂/ °F 

5xny/ u:./ o{1f ` ,xny/ >1AKñ ,1e)$ã 1E /(F ,5(k/3 xô ]P$|. H 

ñE1b Ü)% (F/CS./ u:./ ¥ @A} ]P$|. q+,d:% ü,† 5(S)E  01E1  ]+ß,. 1E ìI./ 

1e#AB+ 9? åIn6} ñLP}3 =% H[F O$tT ,m1ê^/ ñ.31k ]$d$}/ÅTg ’îk1P./TESTER ‘ 

Q1$S./ 2(z% \3? @E3 U© pf/Å./ OA7% p+´ /äg 1E Q1b qFD./ ,n�/ Q1S:>&1% H

m1êBX3 ,,nr ñ>1X ]$d$}/ÅTg ’@'AG^/ TRANQUILIZER‘ O$  çg 21-:>&/ ,êXy @E 

5°F 3? @+°F ]LS> Otb 9? 2(z} v,}3 1E /äg 91X qFD./ ,n�/ ¨Å$T =GP> pcÀ 

]Ñ(e:L. uA.  'Oz«:G*+ W% Wk ,nr3 H/äJK 1E 91X ,Ey/ ,;.IX QCS+ ’@ 'AG^/ 

TRANQUILIZER‘ {1S.J% Ü)% o&1k 2(z./ ]L$LS./ v,ny/ Oõ/CP% ,êX? ,0/2/,A} 

ë:k ¢ *_ [F pf/Å./ @E Otb ]%1d:T/ qFD./ ,n�/ H@A.3 ¥  ÃUS}  01+? @E W}1N 

W:$d$}/ÅTÇ/ W:L./ 1:.31k 9? 1>CA} m3? @E ,2(z+ ¥ US} {/R6% ($f OA7% ¡1n H

91X3 ¨1#N (+()./ @E WtFD./ @+,n�/ @+I./ ¥ /C>CA+ WL%1b mDz:TD.  0/R1#:T/ çg 

Ue:tô2 UNR/():T/3 Q1S:>D. Hñ>1X3 o1F/Õ./ ]∆1#./ ]PLAE  0/(f ` Ü)% 91$ky/H 

ë:k3 ,{/¢∂/ ¥ @A+ (+()./ Ue#E @ 'Bê+ ]B$b q#∆ (+()./ @E o1F/Õ./ xô 

]+23ó./ @E mDn ŒY:./ a|L.1% HuPK ].Cé/ ,ç3y/ ¥ @A} aM> o1X217^/ u:./ 

Q(S} 1œ 3,-#E ≥1).y/ 1t+,S} ]P$|. H`3 ].Cé/ ,]$>1ê./ u:./3 V$}? 1i 9? In6} W)% 

21t:F&/ ÉÑ1:#./ ]Yú/C./  0/(f ].CdL. ,ç3y/ ñ% ',f \/Ck øL© o1X217^/ ≤1t}g 

o1$d$}/ÅTg xô ]P$|. H1e#A.3 ¥ @A} o/I% v3(fH 

,'KC} ÉÑ1:#./ ]+,-#./ OMPL. ø.1ê./ ]S+,† v,n? ,-#L. ≥1tTò. u:./ O)∆ 

(F/CS./ ]P$|L./ QCS} {/R6% ($f  0/(f H9g pBd:./ …1AG./ 9 'CA^/ @E (F/CS./ ]P$|L./ CN 
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1ec)% pE /(f ($f {/R6% QCS} ]P$|L./ (F/CS./ 9y ,1ek1$:f/ @AB+ u:./ ≤/C>y/ q)õ? 

Ü)t./ H 0]K1úg çg ,;.ä 9JK pBd:./ …1AG./  'A^/9C @E (F/CS./ ]P$|L./ ìI./ @AB+ 9? 

Q31S+ 3wô 5(F1S./ ]# 'de^/ ,5R,P^/ =#AB+ ]E31SE ì? pB∆ @E (F/CS./ v,ny/H 

,'KC} ÉÑ1:#./ ]+,-#./  0DN®E  01E1N o/j1$:E& Q/(ï:T/ ]$d$}/ÅTg ]P$|. H1E(#F3 

& 9CA+ OtS:GE OF1P:./  0"eE "% =$K ]+1PA./ ]tG> çg o1tG:A^/ ]+2CP./ ]$}6:^/ @E ,2(z./ 

1e#$k & 9CA} 5,AK 21-:>/ ,n�/ ë:k 2(z+ 5,AP.1% 5(+(G./ H@E Ue^/ 9? , 'XI:> 9? 

]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ uN ]$d$}/ÅTg 5,S:GE ~SK 1E(#F 9CA+ í1$SE UM∂/ 

∏w π 01$.1F "% =$K ]+1PA./ ]>21SE ≠$+1SB% o1FCK(^/ :R 3S 3T 3P H 'Wt} ]$ú,P./ ]$>1ê./ 

[F =f3 ¡CM∂/ =>? /äg ¥ @A+ í1$SE UM∂/  01)P},E "% =$K ]+1PA./ 91X3 qFD./ 

,n�/ Q(ï:G+ ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘, 9JK qFD./ 9CA$T OcK?  0&1k 1E(#F 

QCS+ Q/(ï:T1% 2(z./ 931):./3 OA7% ,≥31#:E 3? ë:k 1E(#F 2(z+ [F Q/3(./ H,;.I. 

/äg 91X @E pbC:^/ Q(F ]+ß2 qFD./ ,n�/ ,]$>1© 9CA$T 2(z./ I#E ,]+/(t./ OA7%3 

,ƒ1tE OcK? @E 9? 9CA}  01P$|. H 

9g åIi ]S$Sö/ o1$F/(} ]PT®E o1FCBdBL. u:./ h,)*+ 1e#F 1á? OS:#} @E 

91AE çg ,nr H(f3 (k? {"LF 2 'C|} í1#fy/ ]+°t./ –1$fC.C%3,ê>y/— 9? ì,dz./ 

1E(#F ≥ÅS+ @E xô ì,dz./ pbC:+ Ö3(k ,qF1:^/ "X 9? xô ì,dz./ ≥ÅS+ @E 

ì,dz./ 52CM% ,]t+,E =>y pbC:+ =#E ≤/(∂/ H 

[F O$tT ,m1ê^/ U} {1F(:T/ 1t$t† 521+w. OP† Ü+,E /(f @E ;,dz./ ¥3 @A+ 

CN q$t|./ m3y/ ìI./ U} ,åß1F(:T/ O% 91X q$t|./ m3y/ qô/,./ ` ≥1NI./ Hå1#SK/2 

çg ]K,ô QC#./ ,]$PL∂/ =#A.3 abC} D$Lb (#F ]t:F ≥1% ]K,ô Ü+,^/ Hm1SK  01t.1|E: 

•åIN 521+w./ a'LA:T ]G” °F ,0/2&3R U:>?3 W#+(E \ ]GBï% o/2&3R @E 521+w./ 

]S%1G./ H/C)KR? \ @+°F  0/2&3R Otb 9? îYK? Ü+,^/H¶ OTC:K =% ,dz./ WLÑ1b :

•,01#Gk ,01#Gk OMY:T 1e$LF  − ~SK ,->? çg OP|./ 9�/H¶ ñ©(k3 o&Cf v,n? 

@E ‘1S#./ Otb 9? O 'n(}? H/C)ú3 ` å(+ 5°F o/2&3R ùK/CK q$t|./ [F îYK 
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Ü+,^/ H()%3 ,521+w./ ñP7:X/ 9? ,,dz./  01E1S:>/ @E ,q$t|./ ¥ /C>CA+ Wtô/2 ` pKR 

5°)./ o/2&3R v,ny/ q$t|L. H∏x%3,ô 1975 o1YPM./ ,106 – 107πH 

` pB:∑ ,1$>2CP$.1X (f *3 9? ,dz./ & 9C)K(+ OX x}/CK ,q$t|./ Ue#A.3 

@AB;CD o1E/,ô ]+(Lt./ ]F’% ∏ (>&2C©CT1975 ¡ ,70π H5R1F3 1E ñ>1X åIN o1E/,z./ 

÷,P*} Ue$LF qtG% mDnÇ/ x%/(:% uE2 ]E"S./ H91X3 /IN Ö(s W% £1T3? ]FCB∑ 

@E ,dz./ @+I./ /C>1X 93RC)+ çg ≠P> ]#+(^/ OX {1:< H@E ,÷ÅP^/ 9? ,dz./ /CK,F 

9? UÆ(. ]bDF 5,B:GE pE ]E(n pã o1+1P#./ ` ;L} ,]#+(^/ ¥3 @A+ UN23(SB% 9? 

/3(_ ]E(n ]+(L% v,n? H[F3 ≠A)./ @E ,;.ä 91X ¨1#N [F Q/3(./ R(F  æh1X @E 

{1t†y/ ` ,]S|#^/ UeLX ∞1:E Q1E? ,dz./ uA. /C#AB:+ @E p|b U™1bDF q$t|% 

/CGT®$. ]bDF v,n? pE q$t† ,nr 1E(#F 9CA+ ;.ä 1+234I1H H 

ñG$. oDF1P:./ 5xMS./ uN £°./ ($kC./ ìI./ O)_ @E ì(d^/ 9? 9CA} 

m3? @E 2(z+ H]$.":k&1K v,ny/ uN 9? 931):./ ]†1Gt% hCT @. 9CA+  0&R1t:E H/äg 

91X OX R,K ,nr OB):G+ ]$d$}/ÅTg 2(z./ ,UÑ/(./ 1e#$k & @AB+ R,PL. (k/C./ 9? 

OB)+  01◊$< OcK? @E Q/(ï:T/ åIN ]$d$}/ÅTÇ/ 1eGP> H,@A.3 "X 1#Yú3? ` OMP./ 

,ø.1ê./ ë:k C. ñ>1X ]tG> 5xzõ @E oDF1P} R,P./ (b ñ©(k pE @+,n�/ @+I./ 

9CE(ï:G+ ]$d$}/ÅTg ]t$d:GE ]$d$}/ÅTJX ’5(k/C./ 5(k/C%‘, 1e#$k 9CA$T @E 

ì(d^/ Q/(ï:T/ ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ &(% @E 2(z./ m/C† ñbC./ "X O)P+ 

U-)E {&®N @+I./ ` ≤CB∑ 91AG./ H` m1ê^/ uBb,./ ìI./ U} =B+(S} ¨1#N ∏ì? ` 

OMP./ ø.1ê./π, / «û1:k ,Ey/ çg ]tG> ]G” ]Ñ1^1% @E oDF1P} R,P./ U:} pE WtF& 

9CAL:B+  0/xAP}  01œ17E  01efC}3 CY> Q/(ï:T/ ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ uA. O)_ 

{1cF? /IN pBd:./ ~$Gt./ 9CECS+ {/R6% OcK? @E Cc)./ ` /IN ≤CBd^/ …1AG./ 

ìI./ 2(z+ 2/,B:T1%I2HH 

                                                 
∏1π  (+wBL. @E îMS./ mCk ]bD)./ W% ,dz./ xô3 ,,dz./ ,->? 1c+? ;+,#$X 9CGXC%3 ∏1972π, 

1>1:#+CX (+CLK3 ∏1972π, 9C:Xr ∏1974π, ì/CT3 ∏1980Hπ 

∏2π  (B:)+ /IN m1ê^/ ]$LF1P. ]$LBF p 'Bd:./ [F U$S./ ]$.1:./ : w = .9 3T = 5 3R = 33P = 1 3S = 0H 
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ON 9CA$T ¨1#N ì? R,K ,nr OE1):+ Oê^1% mR1t:+3 pE 931):./ \3y/ 2R1M./ @E 

?R,P./ ` Ü)% ,h3,-./ 9CA$T @E q)M./ t#:./® ùtG^/ /Iœ ,Ey/ H@A.3 9g 91X 

¨1#N ñb3 h1X q+,d:. (+()./ @E o1$d$}/ÅTÇ/ ,]PL:ï^/ ≤C$7.3 Ü)% ü,|./ 

O)é o1$d$}/ÅTÇ/ ,êXy/ ,01k1d> 1e#$k @AB+ {,BL. 9? 9CA+  01S©/3 OA7% ($f @E 

=>? 9CA$T ¨1#N Ü)% R/,Ky/ @+I./ 9CLE1):$T Oê^1% pE 931):./ HqtG./3 {/23 ;.ä 

CN =>? ë:k pBd:./ xzM./  01$tG> @E (F/CS./ ]+w$$B:./ ]P$|L./ =#AB+ 9? ∞1:_  01FCB∑ 

 01$>1AT @E ,R1ô3y/ @E3 U© @AB:+ /IN pBd:./ @E p:B:./ £1S#.1% ]$.1)./ pE Uec)% 

Ü)t./ H1E3 9? OMÄ (F/CS./ ]P$|L./ [F ÿ†CE ,Q(b @AB::T @E ]+1Ÿ 1eGP> @E 

,|n ∞1$:f&/ [F (+ R1ô3y/H 

,pt|.1%3 @AB+ {,BL. 9? m31s •9? 1et)L+ OA7% V$Yõ @Er3¶ @E mDn Q1$S./ 

2(z.1% ë:k 931):+ qFD./ ,,n�/ 1e#$k3 ~SK ?(t+ CN 931):.1% H[F3 OX ,m1k Wt} 

ÉÑ1:> ].C|t./ 9? åIN ]$d$}/ÅTÇ/ uN ` pb/C./ ]$d$}/ÅTg 5x|n /(f HqtG./3 CN 9? 

¨2(ô \3y/ OB:s 9? ?(t+ ]$LBF Q1S:>/ @E h,† qFD./ ,n�/ H/IN3 "A)c$T ":>? 

91#©&/ ` pú3 q)õ ` ].31± î$L» "A$GP> @E ~B#./ \3y/ mDz:TD. 3? 2(z./ 

mR1t:^/ H/äg 1E  «ñtb1F Q1S:>&/ ìI./ QCS+ =% ,,n�/ 9JK ]LA7^/ @AB+ 9? ≠A)#} [F 

OtS:G^/ H/äg3 1E ñ±1T ,,n�/ hCGK ,†1» 2Ce-.1% ,e-B% îï7./ O%1S./ 

D.mDz:T Hë:k 9g3 ñ#X /2R1b [F q#∆ åIN oDA7^/ ]L+C|./ ,(Ey/ 9JK ]$.":k/ 

Q1S:>&/ p+’./ (ú ¨2(ô \3y/ (b ;L)_ ë#B:} C. ;>? (b ñ#X a$|. I#E ]+/(t./ H 

a7X O$LY:./ u◊$t./ ].C|tL.  01ttT  0/,nr  'Wt*+ 52C|n 9CX {,^/ m3? @E 2(z+ H9g 

5(F1S./ 5($kC./ u:./ ¥ @A} ,]P$|. u:./3 oj,k? ]t},E @Bú ]GB∂/ 5°F 5(F1b 

ç3y/ ` ].Cé/ ]$>1ê./ @E ].C|t./ o{1f3 ]t},^1% ,]#E1ê./ uN 5(F1b ’9C:z#+21N 

HARRINGTON‘ H(b3 ñE1b åIN 5(F1S./ {/R6% ($f 1áy oj,k?  01†1S> 5($f pE 

o1X217^/ o/ä wX/,^/ ]$>(:^/ ` ].C|t./ H` o&Cé/ ]$ú/ÅK&/ ]$LtS:G^/ ,].C|tL. 

ñYtõ? o1X217^/ o/ä wX/,^/ ]$>(:^/ O 'A7} ]tG> ,zõ? ,zõ?3 @E 91AG./ H`3 ]+1á 

,h1|^/ Vtõ? v(. 5(F1S./ xô ]P$|L./ u:./ oj,k? ` Oõy/ /wX,E ,/($f Vtõ? 
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1Æ(. O$LS./ @E o1$d$}/ÅTÇ/ u:./ 1e#AB+ 9? QCS} 1e)E {/R6% ($f H@E3 U© ñ>1F åIN 

5(F1S./ 1c+? U© ñ}1E H/I. 9JK O$LY:./ u◊$t./ Wt+ 9? Q1$S./ {/R6% ($f pE (F/CS./ u:./ 

uN 1eGP> ¥ ùSÄ ÉÑ1:> 5($f 9CA$T ` ,nr ,Ey/ ]$LBF QwN ≈/ä H5¢)./3 1#N uN 9? 

Q(F 9CX ]$d$}/ÅTÇ/ ]P$|. (b 3(t+  01◊$<  0/(F/3 ` ,]+/(t./ @A.3 [F v(^/ ,($)t./ 

@AB+ 9? ìR®+ çg xE(} ]◊$t./ 1eGP> u:./3 û1:Ä 1e$.g ]$d$}/ÅTÇ/ Ofy 1ek1d> H 

 سواء تعاملْ بالمثل في التعاون والغدر على حد .3

9g ∞1d#./ xô u)$t|./ ]$d$}/ÅTÇ ’5(k/C./ 5(k/C%‘ 1>RCS} çg ]Y$M#./ 

]|$Gt./ ]+CS./3 ]$.1:./ : Ãí Z21E mR1t:./ H()% 931):./ ` 5,^/ ,ç3y/ QCS} ]$d$}/ÅTg 

’5(k/C./ 5(k/C%‘R,.1% Oê^1% [F OX 1E QCS+ =% qFD./ ,n�/ ` ]LS#./ ]S%1G./ H9g åIN 

5(F1S./ ]|$Gt./ uN 5(F1b ]#$:E [F CY> ⁄N(E H(S. oj1K ` ].Cé/ ç3y/ @E ].C|t./ 

]$>3ÅA.&/ ]t)L. ]Lc)E WdG./ @E mDn mCMö/ [F ~TC:E £1S> [F? @E ì? 

 æOn(*E @E oDn(^/ u:./ 1eE '(b ì,'-#E ≥1).y/ WKÅY^/ Hoj1K3 ]$d$}/ÅTg 

’5(k/C./ 5(k/C%‘ 5,E v,n? 1E(#F o°*> åIN ÉÑ1:#./ ñFj33 [F WGK1#:^/ ` ].Cé/ 

]$>1ê./ H91X /IN 21M:>&/  056f1PE , 0]Yú/3 1^1† 91X p$Bé/ @+2R1b [F 1eB+(S} 

]X217BL. ` ].Cé/ ]$>1ê./ ()% ]+ß2 1ek1d> ` ].Cé/ ç3y/ H@A.3 @E Vú/C./ 9? 

í1#./ /C>1X 9C#B:+ 9? Ue)TC% 9? /CECS+ {/R6% OcK?  − Ue#A.3 /C>1X W◊|â H 

¥ wP} ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ ` ].C|t./ ,qGYK O% 1ág ñE1b {/R6% OcK? 

@E ]+? 5(F1b v,n? ` o&Cé/ ]$ú/ÅK&/ ]$LtS:G^/ Hm(+3 /IN [F 9? ]$d$}/ÅTg 

’5(k/C./ 5(k/C%‘ & US} ~SK OB)% ($f pE ≤C#:./ xtA./ @E (F/CS./ ,]$Lõy/ O% Q '(S*} 

 0{/R?  0/($f  01c+? pE (F/CS./ ]Yf1#./ u:./ OB: *s 9? ,e-} qG#% ¢X? ` OtS:G^/ HueK ¥ 

, 'E(} í1T? 1ek1d> ¡1∂/ H[F ,≠A)./ ueK ,NRw} @E mDn oDF1P:./ pE (F/CS./ 

]Yf1#./ v,ny/ H 

9g ]BG./ ]$.R1t:./ u:./ o(G∆ ` ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ uN ]BT 5($f 

5($PE3 ≥1tTy ]+,->  01c+? H1E(#F 9CA+ OtS:G^/  0"eE "% =$K ]+1PA./ ]>21SE ,41ö1% 
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(d> 9? ’5(k/C./ 5(k/C%‘ 5,S:GE  01$F1ã H/IN3 u#)+ =>? /äg 91X OX îï< Q(ï:G+ 

’5(k/C./ 5(k/C%‘, ñG$. ¨1#N ]Y$M> @AB+ 1eB+(S} qFD. W)E OcK? @E =YM> 

96% Q(ï:G+ ’5(k/C./ 5(k/C%‘ CN ,n�/ H3?  '¢)#. @F ,Ey/ ]z$M% ,v,n? /äg 1E ñ#X 

/(X6:E @E 9? qFD./ ,n�/ Q(ï:G+ ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘, 9?3 OF1P:./ hCT 

,B:G+ ñbC. ,h1X  0/äg ;)TC% ñ>?  01c+? 9? OB)} ≠P> {¤./ H@A.3 m1ã ]BG./ 

]$.R1t:./ v(. ’5(k/C./ 5(k/C%‘ @BA} ` 1áCX 5($f ` ü1|> pT/3 @E h3,-./ H 

` ,]S$Sö/ 9g ’5(k/C./ 5(k/C%‘ 5($f  0/(f ` w$$B:./ W% (F/CS./ u:./ ($):T 

1á31)} \3y/ R,}3 Oê^1% −ì? 9? 931):} uN v,ny/− (F/CS./3 u:./ @. O)P} ;.ä H

ë:k 1á? ]+w$$  ]+1zL. qGk QCeP^/ ìI./ å1#E(b ` OMP./ ø.1ê./H /IN3 VBG+ 1i 

∞1$:f1% ¥1F @E R1ô3y/ ,zõ6% pB∆ ,@Al "X3 1#Yú3? ` ]$ú,P./ ]TR1G./ H]K1úg 

çg ,;.ä 1áJK O%1S:T Oê^1% 1E =L)P+ ,n�/ @E  æ2(ô  æ931)}3 [F  æ(k ,{/CT 1l 1eL)_ 

]L%1b j/wP:TD. HVúC}3 ]$ú,P./ ])%/,./ 9? 1áCX ]L%1b j/wP:TD. CN ` pb/3 m1ö/ 

qL|:E ì234 ]tG#.1% o1$d$}/ÅT¬. ]P$|L./ ºX’5(k/C./ 5(k/C%‘ uA. @AB:} @E 

]E31SE ,|n ÷,):./ ∞1$:fD.H 

v(. ]%1d:T&/ 2(z. @E q>1f qFD./ ,,n�/ Oê  ’5(k/C./ 5(k/C%‘ ]>j/CE 

W% ]tb1)^/ VE1G:./3 H]$d$}/ÅTJK ’5(k/C./ 5(k/C%‘ QCS} 5R1F 2(z.1% 5,^ 5(k/3 ~SK 

()% OX ].1k 2(ô QCS+ 1œ ,,n�/ ñ>1X3 ’5(k/C./ 5(k/C%‘ ]Yf1> /(f ` ].C|t./ H

∞ÅS+3 /IN ].6GE 1E /äg 91X Q1$S./ OêB% 1E O)P+ ,n�/ ,~tc.1% 5(k/3 ,5(k/C% CN 

9/w$^/ ,êXy/ ]$LF1K H@E q)M./ ñt./ /Iœ ,Ey/ 9y o1$d$}/ÅTÇ/ o/ä o1>j/C^/ 

]PL:ï^/  0D$Lb ¥ U:+ 1eB+(S} ]X217BL. H@A.3 1E CN Vú/3 9? ≤/w:>/ ,êX? @E 52(ô 

5(k/3 OA. 52(ô @E h,|./ ,n�/ hj1d$T ÷ ',):.1% ($)M:L. H@E ]$k1#./ ,v,ny/ 

9g ≤/w:>/ 1E CN Ob? @E 5(k/3 5(k/C. hj1d$T ÷ ',):.1% mDz:TD.H 

1E? ]$d$}/ÅTg ’5(k/C./ W:#©1%‘ ueK ;L} u:./ & 2(z} &g 1E()% 2(z+ qFD./ 

,n�/ ` OX @E W:LS#./ W:S%1G./ H,/I. ueK ($)} 5(k/C./ W:#©1% Hñ>1X åIN 5(F1S./ 

]±1G:^/  01$tG> 52R1S./ [F jCP./ ` ].Cé/ ç3y/ @E ].C|t./ ]$>3ÅA.&/ ]Lc)^ WdG./ 
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C. 9? /(k? (b Q(S} 1œ ]X217BL. H91X @AB+ 9? QCS} {/R6% ($f 1áy ñ>1X vR1P::. 

o1E1™&/ 5R1c^/ ].R1t:^/ pE Ü)% @E (F/CS./ v,ny/ u:./ ñttG} OX17^1% ë:k 

]$d$}/ÅTÇ ’5(k/C./ 5(k/C%‘ HpE ,;.ä uPK ].Cé/ ]$>1ê./ @E ,].C|t./ 1E(#F U}  0D)K 

U+(S} ’5(k/C./ W:#©1%‘, ¥ p|:G} j/,kg ì? wX,E ë:k W% wX/,E øLê./ [Fy/ H

qtG./3 ` ;.ä CN 9? ].Cé/ ]$>1ê./ (b oC:k/ [F Ü)% (F/CS./ u:./ 91X 1á1AEJ% 

mDz:T/ 1e:tô2 ` ]±1GE o/2(z./ 5R,P#^/ H 

9g í2(./ ubDny/ ìI./ å(B:G> @E åIN ]MS./ CN :9g vC:G^/ ù$b(./ @E 

VE1G:./ ìI./3 CN \1êE (B:)+ [F ]◊$t./ ]|$Y^/ H[F3 =f3 ,¡CM∂/ /äg 91X ,|∂/ 

≠$Ñ,./ CN o1E1™&/ ].R1t:^/ u:./ & ]+1á ,1i  0/äg 9CA$T vC:G^/ U+,A./ @E VE1G:./ 

 01◊$<  0"ÑDE H,@A.3 /äg 91X ,|∂/ ≠$Ñ,./ ≈6+ @E o1$d$}/ÅTÇ/ u:./ 9CA} 5($f ` 

mDz:T/ (F/CS./ ]>,^/ ,]±1G:^/3  0/äg 9CA$T £/,KÇ/ ` VE1G:./  01PLAE H"#$%3 9CA$T 

9j/C:./ ù$b(./  01◊$< q)õ (+(Y:./ ` ]◊$t./ ,]#$)^/ 9JK 91N,% ].C|t./ ∞ÅS+ 9? {¤./ 

ìI./ ≥ÅS+ @E ]%1d:T/ 5(k/C./ 5(k/C. ,2(zL. "%2 9CA+  0/,©®E  0/(f ` ü1|> pT/3 

@E ab/C^/ o1$PL∂/3 H,;.I. 9JK ]Y$M#./ ]B$S./ qFD. uN 9? mR1t:+ 2(z./ "LêE 

mR1t:+ 931):./ H 

 لا تتذاكى .4

Wt} ÉÑ1:> ].C|t./ =>? ` abCE ]Lc)E ,WdG./ @E OeG./ 9? 9CA} 1$Xä  0/(f H

9g (F/CS./ 5(S)^/ ¥ US} {/R6% OcK? @E (F/CS./ ]|Gt^/ H` ,]S$Sö/ 9g 1E ëBG+ 

(F/CS% (ö/ [Fy/  0/xêX 1E ñ>1X ìR®}  0{/R? 1P$)ú 1áy ñ>1X ~SG} ` q|E 2(z./ 

mR1t:^/ H9g ]LA7^/ ]E1)./ pE åIN (F/CS./ uN 1á? Q(ï:G}  01b,† 5(S)E Q1$SL. 

o1f1:#:T&1% mCk qFD./ ,n�/  − ñ>1X3 åIN o1f1:#:T&/ ]◊†1n H91X {wf @E 

qFD./ 9? [F 'm(+ =>? [F ,n�/ qFD./ Otb @E ut+,d:./ 2(z./ xGP} CN ]LA7^/ åIN 

,n�/ & @AB+ =%If CY> 931):./ H@A.3 qL *õ ≤CúC^/ CN 9? (F/Cb (ö/ [Fy/ åIN 

¥ In6} 91tGö1% 9? 1eXCLT ¡1∂/ CN ìI./ RCS$T qFD./ ,n�/ çg x$z:./H 
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1E(#F 2,S> 1E /äg 1#X OBY#T ,]'L-E ≠$. 1#$LF 9? ùLS> @E 9? QC$z./ In6:T 

1#XCLT /IN W)% 21t:F&/ H1#)TC% 9? QCS> Ü)t% o1$LB)./ ]$%1Gö/ ]K,)^ ]õ,K 

~b1G} ,|^/ R1#:T&1% çg ≥21d:./ ]S%1G./ H[F3 ≠P> ,2/,z./ ` ]t). É}1> ì,Põ 

∏]t)L./ u:./ 9CA+ 1e$K qGAE m3y/ 521Gn …1êL.π, ]t)LX ,É>,|7./ 1##AB+ 9? 

Q(ï:G> ÷/ÅK&/ OÑ1S./ 96% qFD./ ,n�/ Iï:$T ]LS#./ ,êXy/ 52C|n u:./ @AB+ 9? 

,,KC:} 1#)TC%3 9? hÕ:> 1SK3 ;.I. H,/I. 9CA$T @E ì(d^/ ]tG#.1% 1#. 9? 9CA> 

@+( 'S)E @+2 'C|:E3 ` 1#L$LÄ 2(S% ≤1|:G*̂ / H 

@A.3 ≥1).y/ u:./ ñG$. o/I% É}1> ,ì,Põ ]Lc)BX WdG./ ñG$. /IAN H

[)K Ü$S> ,QC$z./ @AB+ qFD. ,n�/ 9? q$d:G+ ;}/21$∂ H[F3 hDn ]t). 

,É>,|7./ q_ 9? & ¢:)+ qFD./ ,n�/ ` ]Lc)E WdG./ 1Mï< m31s ü1ög 

]B+wi/ ;% H9CA$T qFD./ ,n�/ qb/,+ ;XCLT pt::$. Ü)% o/21<Ç/ mCk 1E /äg 

ñ#X mR1t::T 931):./ R,}3 =$LF Oê^1% Q? ,& /IAN3 9JK ;XCLT @AB+ 9? ≠A)#+ ]$>1© 

;$.g H 

9g (F/CS./ u:./ m31Ä mCõC./ çg (ö/ ∫by/ ` R(F 1e†1S> "#$% OE1)} 

qFD./ ,n�/ [F =>? {wf ñ%1© @E ]◊$t./ ">g uN OPz} åIN ]$k1#./ @E ,OF1P:./  'Üz% 

,-#./ @F v(E 1eÑ1Xä ` o1%1Gö/ ` Oà 1™1ú/ÅK/ 5R(Y^/ H,;.I. ≠$. @E ì(d^/ 

9? 9CA}  01$Xä ` ~$B#} qFD./ ,n�/ =L$A7}3 /äg ñ#X ¨Å} ]$LB)./ ]$T1A)>&/ u:./ 

QCS+ 1e$K qFD./ ,n�/ a$A:.1% ,;)E ñ>?3 QCS} a$A:.1% pE ,,n�/ @E3 U© QCS+ 

,n�/ a$A:.1% pE ;}1P$A} ULN3 v,f H9g /IN ù+,|./  ‹ù+,|«.  ‹q)õ =F1t}g (+wB% @E 

OEy/ @E ?Of ∞1d#./ H,($X6:.1%3 ¥  Ãñtê *} ì? 5(F1b @E W% (F/CS./ 5(S)^/ OA7% 3? 

,,n›% u:./3 U} 1eB+(S} ` ì? @E ,W:.Cé/ 1á? 5($f  0/(f ` /IN m1d^/H 

@E ü,|./ v,ny/ u:./ m(} [F {1XI./ xêA./ uN Q/(ï:T/ ]$d$}/ÅTg ’Q1S:>&/ 

UÑ/(./‘ HåIN3 uN ]$d$}/ÅTg ,931):./ 1^1† 91X qFD./ ,n�/ ,01>31):E @A.3 & 

931):}  01SL|E 5,E v,n? ()% ≤Cb3 m3? 2(ô @E h,† qFD./ ,n�/ H"%3 9? åIN 

]$d$}/ÅTÇ/ uN ]$d$}/ÅTg ,]P$|. 1áJK QCS} {/R6% ($f pE (F/CS./ ]P$|L./ H"X 1á? 
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ìR®} {/R? /($f pE (F/CS./ u:./ ¥ @A} ]t$d:GE ,0/(f 5(F1S.1X ]$Ñ/C7)./  01E1  H1e#A.3 

ñ>1X QCS} {/R6% a$)ú pE (+()./ @E (F/CS./ v,ny/ 1áy ULG:G} ]F’% pE 

(F/CS./ u:./ m31Ä Q1$S./ 2(z% ,fi «, «F 1e#A.3 5():GE pf/ÅL. 2CK 1e:tb1)E H(b 3(t} 

]$d$}/ÅTg Q1S:>&/ UÑ/(./ ]$Xä 1áy ,KC} [F? wK1k @Al q#d:. 2(z./ H1e#A.3 ]$T1b 

/(f @E Of? 1e:YLME H 

1E ñ./j ¨1#N  01c+? ]S+,† ]ê.1© 9CA} 1e$K Ü)% (F/CS./ ]X217^/ ` ].C|t./ ]$Xä 

,/(f uN3 :1á? pt':} ]$d$}/ÅTg ,]$.":k/ 9CA} [F ]f2R @E ($S):./ ø$Y% & @AB+ 

o1$d$}/ÅT¬. v,ny/ 9? 1Nw'$  @F o/21$∂/ ]$Ñ/C7)./ ]M.1∂/ H521t)% ,v,n? 9g 

($S):./ £,P^/ @AB+ 9? ,e-+ =>6X3 flCK ]E1} H/äJK ñ#X Q(ï:G}  0]$d$}/ÅTg 3(t} 

1á6X3 ,]$Ñ/C7F  *,e-:T  01c+? ;>6ºX3 xô ≥31d:E pE qFD./ ,n�/ H/äg3 ñ#X xô 

,≥31d: *E  0/äg hCT @. 9CA} v(. qFD./ ,n�/ ]+? pK/3R 931):L. ;)E H/I. ;>CAK 

,êX? /($S)} @E 9? ;tFC:G+ 93,n�/ CN {√ x|n /(f H 

,pt|.1%3 =>JK ` (+()./ @E ab/C^/ ]$>1G>Ç/ @AB+ {,BL. ìI./ Q(ï:G+ 5(F1b 

5(S)E 9? V 'úC+ ≥1tTy/ {/23 OX 21$:n/ qFD. ,n�/ HpE3 ,;.ä ,e-:T ]LA7^/ 

1eGP> H(b 9CA+ qFD./ ,n�/  01%1}, *E @E ≥1tTy/ u:./ U:+ 1eB+(S} 1E(#F 9CA} 5(S)E 

 0/(f ø$Y% 3(t} ;L} ≥1tTy/ 1á6X3 ]FÅâ  01M$Mn ;L:. ]tT1#^/ H` OêE åIN 

,h3,-./ (b ;A7+ qFD./ ,n�/ ` RCf3 ]+? ]%1d:T/ ùY:G} ]+1F,./ H/I. 9JK 

qFD./ ,n�/ (b ¢:)+ 5(F1S./ u:./ 3(t} xô ,])bC:E 1N¢:)+ xô ]L%1b ∞Dõ¬. H

RCS$T3 /IN û1:#:T&/ çg 2(z./ 52CM% ]$)$t† H 

9g v(kg ü,|./ u:./  '’P} ∞1d#./ xtA./ ]$d$}/ÅTÇ ’5(k/C./ 5(k/C%‘ ` 

].C|t./ uN 1á? p:B:} ∞CúC% xtX :ueK ]Yú/3 @Al 1œ1)$:T/ OA7% xtX @E Otb 

qFD./ ,n�/ H1E(#F Q(ï:G} ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘, ,KC::T qFD. ,n�/ 

 0]õ,K  05j1:l UeP. 1E QCS} =% H;:%1d:T1K 5(k/C.1%  − 5(k/C. {/jg ì? 2(ô uN ~B> 

OeT U$$S:./ H9CA$T3 ;XCLT ŒtS:G^/ 1e#$k OeT pbC:./ H2CK3 Ö3(k ,/IN @AB+ 

qFD. ,n�/ 9? v,+ ].CeG% 9? ]S+,|./ OcKy/ OE1):L. pE ]$d$}/ÅTg ’5(k/C./ 
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5(k/C%‘ uN 931):./ 1e)E H/äg3 1#úÅK/ 96% ]t)L./ ,B:G:T ]LS#. ]$K1úg 5(k/3 ~SK 

[F ,Oby/ hCT @. 9CA} ¨1#N ]|n 1E(#F =f/C} ]$d$}/ÅTg ’5(k/C./ 5(k/C%‘ 
OcK? @E 9? 931):} 9�/ @E Of? 9? ëSL:} 931):./ ` ]LS#./ ]ER1S./H 

5 ',E ,v,n? ;.1#N Üb1#} UeE W% ]t). É}1#./ ,ì,PM./ ,É>,|7.1X ]t)L./3 u:./ 

ñG$. É}1#% ,ì,Põ ]t)LX ]Lc)E WdG./ 52,A:^/ H` ,É>,|7./ @E ($P^/ 9? O)∆ 

qFD./ ,n�/  0/2R1b [F WB» ¨1+/C> H"LAK oR/Rj/ ¨CA< qFD./ ,,n�/ "LX ñ>1X 

=:$d$}/ÅTg Ob? 5{1PX H"X 9? {1Png 1+/C> {,^/ ($PE ` o1$PLn ]t). É}1#./ ì,PM./ 

ø$k 9? OX ü1Png ` ¨CLT qFD./ ,n�/ u#)$T  01Y%2 3?  01tGAE ]tG#.1% ;. H@A.3 

` abCE ]t)L./ u:./ uN ñG$. o/ä É}1> ì,Põ, @. 9CA+ ,Ey/  01+(∑ [F Q/3(./ /äg 

1E ñYtõ?  01$Xä  0/(f Hñ>? ($P:G} @E 931)} qFD./ ,n�/ ` ]Lc)E WdG./ 

52,A:^/ H]L$ö/3 uN 9? p 'd7} [F Ö3(k ;.ä 931):./ HOcK?3 ]S+,† Q1$SL. ;.I% 

uN 9? Vú 'C} ;>? ():GE 931):L. OE1):./3 Oê^1% H@AB+3 9? 9CA} o"LA./ 1#N o/ä 

,5(Ñ1K @A.3 "X h,)+ ,p$Bé/ m1)Ky/ ULA:} OA7% ‡L%? @E o"LA./ H/Ii qtG./ 

9CA} m1)Ky/ ]LeG./ UeP./ ]$d$}/ÅTÇ ’5(k/C./ 5(k/C%‘ ]z.1% x©6:./ H 
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"#$%& '() *+,-' ./0#1 234+5' 678 9:;& <=> ?@ A=,4B' A=C=D'EFG' HI;,J 

KLM& ?@ 9 N/3%D K1 *O@ P&QE-' ?QHR%4- STJQ 2U 2$VW-' 6( NX@ *+,-' YUH;-' 

"3#1  ZH,4%[ 6\]^ _JH> A4L`5' aH#) <=> b+#J cd,-' e(-' ?H> f g=h ij=U  N2R1 6

'78 H1 _3MF A=,4B' A=C=D'EFG' kWVH,%-HU A4&/l-' mU n=^ A&H,L-' 2U ,c'd^p' ?q^ 

r0R1 bsH+#-' k.Ht@ u8 vH$Fp' i%-' <]D w'.Q ?/> cd,-' xHJp'  ZH$y'. f ?QHR%-' 

"%z ?8Q ?H> aH#) {^Hz |+} \1p' ~C`& �V Ä\V ?QHR%-' 6KL-Q '78 Å KL& *VH,%-' 

*&/Ç ,\1p' HI#=z ?/L=F xHJp' *É^@  ZÑHz f iR;-' <4Ö \s'/,-' Ü|+]-' ,\1p' 

Ä/]&Q .\á-HU 6m> ?@ '() ,*+,-' K1 A=zHJ ,àdÖ@ Ñ *1HR%& ~1 A=,4B' A=C=D'EFG' 

d1:> ~}'Q 6*U 9wH;%& <=> KLM& wdM4- ?@ â NQd& ?QHR%4- ST#&Q K1 9WÖ *&/ä 

A=,4B' A=C=D'EFG' Hã'7 – �V *=$F ,9Hå5' K1 9WÖ ~=F/D *ç *$]%;5' 6 

ÜcHV H1 \]%R& wd5' ?@ ?QHR%-' wé \=O 6S()Q i) A]&dl-' A=R=$l-' H1\#V "N#$%& 

wd5' ./0#1 2$VW-' rI;,J@ 6�VQ *> ,9Hz ?q^ ?QHR%-' 9cH$%5' \=O A$;#-HU WL- 
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2$VW-' f A4ÉR1 2C;-' 6'(-  èêë%Lè=F '() *+,-' K1 AIOQ d0J A=,=> P&QE-' 

?QHR%4- nR=F/DQ 6~1 ,í-7 m> H#zE}' ,ZH]UHF aH#) <}'/1 \&d& HI=^ wd5' ?@ *R,& 

ìLR-'  ZH1Hî 6KM^ *O@ ~#1 ~&.H`5' A&.HC%-' K1 \&\ä ,.HRFp' K1Q *O@ ~#1 w'\Vp' 

24M%35' K1 Y=;#D ,rïmV@ \&|F wd5' ?@ ê4]& A]&dl-'  ZH1Hî *R,&Q ìLV wH=tp' 

i%-' K1 Hñ:t ?@ â NQdD ?QHR%4- 6 

\]- _= NM èF A4ÉR1 2C;-' '(ó rFÑ' ê$;U <}/1 '(I> 678 eQdD A+]-' 

A=4òp' ?@ 2L&ô f AM&dO rD mïH]%V' mó'/C%F'Q *L`U ,*+,#1 e@  ö*> �V S\z 6

~=l%;& *> \z'Q mI#1 ?@ .\á& dÖõHU K1 9WÖ ú'EVÑ'  ZW1@ 9/+ùHU �V rLz 

<,[ 6KL-Q '78 úEV' ,?H#ûÑ' ?q^ mãH^'EV' K- ?/LD k'(U AM=} 6K1 A=zH#-' 

,àdÖp' '78 H1 HJQHRD ~1 Hü\z@ ,dÖõ' K1 9WÖ mIÉ^. ,ú'EVW- K4^ ~=l%;& 

iV\5' ÄHR-' f A]l#5' ?@ mI#&\& Ñ8 AMI%U A&/JHû 6'78 H1 H#†E^' ?@ Ñ \z@ K1 2ë$VW-' 

n&\- ìO'/) A=}WÖ@ Q@ A=`Ö K1 n1H=} ,AJH=BHU ?q^ êFHL5' *L`%F HI#=z A4ÉR1 

2CF ° H^H&.Q ¢/-1957£ , :94−95¶ 6K1 AIOQ d0J ,~M%C5' nJ8 wß- \=O ?@ ÄH1@ 

2L&T-' A=-m%z' A,=R† f ?@ "]4 è& ®$]-' mI=4V f ì,J <}/5' ,A=JHû �V à\5' 

ê&d]-' �V ,*}p' ?p '() /) g$É-HU ê$;-' e(-' *R© K1 A34+1 *> \z'Q mI#1 

?@ ?/™ dÖõ' 6 

H5HÇ ?@ *VH,%-' ì=- ,'.dL%1 ?/L=F ?QHR%-'  ZH$Rò  Z'\O 6'() /) ê$;-' e(-' 

*RO r)@ A]&dÇ P&QE4- ?QHR%4- nR=F/DQ /) ÄH=]-' ê=DE-HU *R´ ì,J 2+¨`-' 

?H=]%4& mIÉR$U Üd1 ,àdÖ@ ?@Q HJ/L& K&.cH} �V {==î mIÉRU K1 AUdC%-' ,A=†H5' ?@Q 

d>(%& *> \z'Q mI#1 <=> ú N≠D dÖõ' nR1 "%z S() A034-' 6?8 '() ?QHR%-' 

*ò'/%5' /) e(-' *R© K1 KLM5' A$;#-HU ?QHR%4- i#$5' �V 9cH$%-' ?@ ?/L&  Z'd]%;1 6 

Æ:DQ A3=+#-' i%-' *1HR%D ~1 A=,=> P&QdD '() ?QHR%-' 9cH$%5' STJQ f AûWû 

ÄH;}@ :*RO *$]%;5' då>@ A=ü@ AJ.H]1 ØHùHU |=áDQ êFHL1 2$VW-' A=D:%5' K1 

PsH%#-' ~U.p' A#LM5' *L- A4]J r=4RDQ 2$VW-' r=]-HU YsH]ù'Q k'.HI5'Q i%-' â NQEF 

?QHR%-' ST#DQ 6 
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        وسع ظلال المستقبل        . . . . 1

KLM& ?QHR%4- 9cH$%5' ?@ ?/L& 'd]%;1 '78 H1 ?H> *$]%;5'  ZmI1 *L`U úH>  ZH=$;J 

AJ.H]5HU ~1 ØHù' 6~Od&Q '() u8 ?@ 2$VW-' ?/R=l%;& b&/4%-' \&\I%-HU ÄH]%JÑHU 

\† .\y dÖõ' − '78 H1 dM%F' *VH,%-' ÜE,- A4&/Ç mU n=^ A&H,L-' ∞=3U KLM& ?@ *R© 

\&\I%-' 'dû±1 6?8 Ü\)H`1 A=,=> *MV '() d1p' f 9Hå1 iM}. bM;=F K&/L%U ≤dl-' 

A4&\$-' i%-' KLM& ?@ ~ NF/D K1 9Wç *$]%;5' 6 

m>Q f ,YUH;-' ≥E^' ?@ êFHL5' i%-' KLM& HI=]4D f A4]#-' A1cH]-' Ñ eQH;D 

à/F A$;J A%UHû K1 ì,J êFHL5' i%-' KLM& HI=]4D f A4]#-' A=-Hù' 6d N>(D ?@ ¢H=]1 

r+B' '() °w ¶ìLR& 2$$F w'.Q ?/> *$]%;5' *}@ A=ü@ K1 ØHù' 6,ÑQ@ \} Ñ 

dM%;& *VH,%-' 6\]^ k/M& '() êVW-' Q@ a'7 Q@ ì4,è& Q@ *]%#& u8 ?HL1 dÖ¥ Q@ ?@ 

A}WR-' \} iI%#D ep ê$F dÖ¥ 6mUQ nJ@ Ñ KLM& ±$#%-' S(ó *1'/R-' *L`U Y=}c 

,\>±1Q ?q^ A4]#-' A1cH]-' _;=- A=ü:U A4]#-' A=-Hù' 6\]^ Ñ ?/LD aH#) A4]J A1cH} 6H1@ 

ê$;-' xHå-' w'.Q ?/> *$]%;5' *}@ A=ü@ K1 ØHù' /I^ ?@ c'd^p' ÜcHV H1 ?/4 NÉ,& 

9/+ù' �V ê;L1 2R1 ,Ä/=-'  ZÑ\U K1 .H0%JÑ' K1 *O@ ì,J ê;L5' "%z Ä/& \y 6

~M%©Q W> K&|û:%-' WRC=- A4]#-' A1cH]-' *}@ A=ü@ K1 A4]#-' A=-Hù' 6 

?8 9Hå5' iM}d-' /) 9Hå5' ú/-:5' A4ÉR5 2C;-' Ü.dL%5' k'7 êFHL5' A=-H%-' :

w'dy8 .\á-' wH#û@ ?QHRD údl-' dÖõ' Ä N\]& T = 5 Ü:^HL1Q ?QHR%-' 9cH$%5' i) R = 3, 

H1@ AU/]V .\á-' 9cH$%5' iI^ P = 1, H1@ êFHL1 *N,á5' ?QHR%4- H1\#V .\á& údl-' 

dÖõ' °e@ kHV/^\1 *N,á5' ¶iI^ S = 0 6≥E^' A034- Ü\z'Q ?@ A4]#-' A=-H%-' eQH;D 

90 AsH5HU K1 AM=} A4]#-' ,A=-Hù' Hµ *R© AM=} ¢H=]1 r+B' w = 0.9 6 Z'78 /- ?H> 

êVW-' dÖõ' Ä\¨%;& A=C=D'EF8’Ü\z'/-' Ü\z'/U‘ K- ?/L& .\á-'  ZH&\∂ A$;#-HU í- 6

~$#&Q '() ÜôH$1 K1 A=†d,-' ,A=JHå-' i%-' HJ∑X "%1 ?/LD A=C=D'EF8 ’Ü\z'/-' 

Ü\z'/U‘ Üd]%;1 ,H=VH∏ KL-Q KLM& ÜcHV8 ~M´' A^dR5 A=,=> HI4MV 6?8 Ä\V .\á-' 

\#V AIO'/1 A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ ilR=F Al]J AM=]U R f *> A4]J 6\RUQ (Ö@ 
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9\R1 r+B' ,?H$;ùHU ?q^ '() ~MC%& f AO.c A=-H∏8 AR}/%1 π4- R+wR+w2R  666

i%-'Q R /(1-w) 6'78 _JH> R=3  Qw = 0.9 ?/L=F ∫/MC5' 30 Al]J 6 

ì=- íRF/U ?@ Ä/]D *É^:U K1 í-7 6'78 _M} .\á-HU ,dM%;5' *+3%F �V 

êFHL1 ,w'dyG' T = 5, f A4]#-' ,uQp' í#L-Q \RU í-7 *+3%F �V AU/]V .\á-' 

,9cH$%5' P = 1 6'()Q *+=F u8 H1 nV/M∂ 14 Al]JI1H6 ∫/M∂Q 14 Al]J i) WU ít 

ì=- Ü\=O ∫/MCM> 2ûWå-' Al]J i%-' KLM& ?@ *+ä HI=4V K1 9WÖ ?QHR%-' 6

í#LM&  ZHÉ&@ ?@ v Ndª vQH#%-' 2U .\á-' ,?QHR%-'Q ®&dRDQ A=C=D'EF8 ’Ü\z'/-' 

Ü\z'/U‘ ,9Wá%FW- ?/LDQ A,4L%-' ?@ ≥dR%D 9Wá%FW- _J@ í;,J f kW]#-' 

AUQH#%5' °e@ 2U A4]J àdÖ@Q 6¶í3#M=FQ '() H1 nV/M∂ 2663 Al]JI2H6 '()Q r}d-' WU 

ít /) *É^@ K1 ºH]#-' ARU.p' TV A=D:%5' K1 .\á-' ,dM%;5' n#L-Q ì=- *É^:U K1 

2ûWå-' Al]J A=D:%5' K1 ?QHR%-' rs'\-' ~1 A=C=D'EF8’Ü\z'/-' Ü\z'/U‘ 6K1Q 21HÉ1 

A=†d,-' A=JHå-' i) nJ@ '78 Å KLD 2DH) 2%=C=D'EFG' *É^@ ,ZÑHz ~1 A=C=D'EF8 

’Ü\z'/-' Ü\z'/U‘, K1 ?QHR%-' ,9cH$%5' ?q^ A&@ A=C=D'EF8 àdÖ@ K- ~=l%;D ?@ ?/LD 

*É^@ ,ZÑHz �V ≤WÇG'6 

H1\#V i]4& *$]%;5' n-W0U ,Ü|$L-' m> ìLR#& í-7 f ¢H=]1 r+B' ΩHR-' 

æ-H$-' 90 ,AsH5HU  Z'78 ?/L=F K1 e\C5' ?@ ?QHR%D ~1 ø¨`-' e(-' Ä\¨%;& 

A=C=D'EF8 ’Ü\z'/-' ,Ü\z'/U 6'(ïQ ,ê$;-' ?/L=F K1 e\C5' Ä'\¨%F' A=C=D'EF8 

’Ü\z'/-' Ü\z'/U‘ 6,'(L)Q c/O/$^ *å1 S() 9W0-' A=4$]%;5' Ü|$L-' ÜH]45' �V 

,ØHù' ?/L& ?QHR%-' i#$5' �V 9cH$%-'  Z'd]%;16 

                                                 
°1¶  ?8 AO.c .\á-' rs'\-' (ALL D) ~1 êR4& H1\#V A=C=D'EF8 ’Ü\z'/U Ü\z'/-'‘ i)T+ wP + 

w2P ...  i) i%-'Q T + wP(1 + w + …)  i%-'Qi) T +wP/(1 – w) K1Q ∞=z ,ÄH}.p' '() 

eQH;&: 5 + 0.9 × 1/0.1 = 14 

°2¶  ilR& vQH#D dÖõ' êVW-' Ä\¨%;& H1\#V ?QHR%-'Q .\á-' A=C=D'EF8 ’Ü\z'/U Ü\z'/-'‘ AO.c 

T + wS + w2T + w3S… i%-'Q KLM& ?@ g N;$D K1 9WÖ '() (T+wS)/(1-w2) Q@ 

(5+.0)/(1-.9 ×.9) = 26.36 



 971:03;<-& =0%>       147 

|á%&Q <}/5' H1\#V Ñ ?/LD 9Wç *$]%;5' Ü|$> '\O 6A&¿d-Q '() ,d1p' 

≥E^' ?@ ¢H=]1 r+B' \} ®,¨J' K1 90 AsH5HU u8 30 AsH5HU 6KLM& ?@ à{Rè& '() 

≥H,¨JÑ' u8 A=-m%zÑ' Ü|$L-' ?:U ?QHR%-' iI%#=F ,ZH$&d} Q@ u8 *=É,%-' ∑>p' 

ê;LM4- ôH$5' �V wH†.G' Q@ ∫H$tG' ,*O±5' Q@ u8 e@ A$=>dD K1 K&() 241HR-' 6

 A=C=D'EF8 Ä\¨%;& dÖõ' êVW-' ?@ ≥E^' ,àdÖ@ Üd1’Ü\z'/U Ü\z'/-'‘ 6_JQHRD '78 

nR1 *+3%;^ �V Ü:^HL5'  RL-* ,A4]J m> f YUH;-' 6?/L%FQ í%O.c AR}/%5' i) R / 

(1 – w) m> f ,YUH;-' KL-Q S() AM=]-' ?õ' Ñ eQH;D då>@ K1 463 K1 ºH]#-' AC=%J 

AM=]4- AÉ,¨#5' π4-°w¶ 6*) íJHL1qU ?@ *R,D H1 /) ?*É^@ '78 H1 _M} .\á-HU �V 

,Ä'Q\-' *+3%;^ �V T = 5 f A4]#-' ,uQp' \RUQ í-7 *+3%F �V P = 1 6'()Q 

~M© H1 S.'\]1 564 ,Al]J i)Q *É^@ Hµ í#LM& ?@ n$;LD K1 9WÖ acm%V' <l4-' f 

?QHR%-' 6H1@ vQH#%-' 2U .\á-' ?QHR%-'Q Ä/]=;^ w'c:U *É^@ K1 ,'() H]]h 662 Al]J 6

K1Q *O@ ?@ ?/L&  ¬*ç *$]%;5' *}@  Z'./Éz dáò@Q , ZmCz nJq^ <}/& àQ\O íJQHRD 

~1 êVW-' dÖõ'  − "%z ?8Q ?H> êVW-' dÖõ' ?QHR%=F ~1 íJQHRD 6 

?8 Å KL& K1 e\C5' A$;#-HU í- ?@ ,?QHR%D ú/F K- ?/L& d1p'  ZH&\∂ A$;#-HU 

êVW- dÖõ' ?@ ?QHR%& /) dÖõ' 6'(- H1\#V Ñ ?/L& ¢H=]1 r+B'  ZHR,Dd1 mU n=^ 

,A&H,L-' KM^ *M%35' ?@ ?/L& ?QHR%-'  Z'c/],1 *L`U ÄHD Q@  ZH=,%[ *L`U ~&√ 6?8 '() 

âH%#%FÑ' Ñ \M%R& �V Ä'\¨%F' A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘, ?p A=†d,-' Aå-Hå-' K1 

*+,-' ∞-Hå-' _#N=U ?@ A&@ A=C=D'EF8 ?/LD 9Q@ K1 ?QHR%& ?/L%F Üd]%;1 g]^ '78 

?H> ¢H=]1 r+B'  ZHR,Dd1 mU n=^ ;A&H,L-' '()Q i#R& nJ@ ì=- aH#)  ZWLt  Z'd]%;1 K1 

9HLt@ ?QHR%-' H1\#V Ñ ?/L& ?QHR%-' mI1 mU n=^ A&H,L-' AJ.H]1 ØHùHU 6 

\>±&Q '() âH%#%FÑ' �V A=ü@ A]&dl-' uQp' f P&QdD ?QHR%-' :~=F/D 9Wç 

*$]%;5' S|û:DQ 6aH#)Q ?H%]&dÇ ÄH=]4- '(ó d1p' :K1 9WÖ *RO kWVH,%-' A#=%1 

dM%;DQ ÜE,- A=#1≈ ,9/Ç@ K1Q 9WÖ HI4RO då>@  Z'.'dLD 6 

?8 A]&dl-' då>p' ÜôH$1 ~=C`%- ?QHR%-' i) *RO kWVH,%-' då>@ AJH%1 

'.'dM%F'Q 6�V *=$F ,9Hå5' ?8 *,z úH^{-' /) *R^ ÄHV r NM èò wH,%zW- P&QE-'Q AJH%5 
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A}WV A#=R1 6KLM& ?@ \VH;èD AJH%1 *VH,%-' ì=- g]^ ,A$zp' *U w'\Vp'  ZHÉ&@ 69Hå5'Q 

≈dUp' b=†/%- S() Al]#-' ?H> f ÄH0J ’∆V ∫cQ a|y ∆=R&‘ e(-' rD Sd&/lD f 

≤cH#B' A=-H%]-' ?HU8 vdù' A=5HR-' ,uQp' e(-'Q  Nd1 Sd>7 6m>Q H#0zÑ f *+,-' 

,~U'd-' H1 ?H> |y ecH=%V' 9/z 9H%} ≤cH#B' /) ?@ k'\z/-' A&dL;R-' HI;,J _JH> 

f aHL%z' ~1 HIÉRU ,®R$-' dM%F' k'E,- A=#1≈ A4&/Ç 6\}Q '/^dV ?@ rãWVH,D 

dM%;%F nJp Å KL& e@ \z'Q rI#1 ê)(& u8 e@ ?HL1 dÖ¥ 6H1@ f vQdù' ,A4]#%5' 

KLM& Ü\z/4- A&dL;R-' Ü|á+-' ?@ nO'/D Ü\zQ A&dL;V A,4%[ K1 Q\R-' f *> Üd1 

?/L& HI=^ ,aH$%t' ,ΩH%-HUQ ú/F K- ?/L& K1 e\C5' ?@ @\$D ?QHR%-' �V *1@ ?@ cd& 

cd,-' dÖõ' Q@ Ü\z/-' Ü|á+-' àdÖp' ,*å5HU ?QHR%&Q  −Q@ ?QHR%D− m=^ \RU 6KL-Q f 

A>dR5' ,A%UHå-' ?/L& *VH,%-' 2U k'\z/-' A&dL;R-' Ü|á+-' Ñ N/l1 ÜE,- K1 K1{-' 6

bM;&Q '() *VH,%-' 9 N/l5' ºmJp ?QHR%-' A=#$5' �V 9cH$%-' ?:U ?/LD Üd&\O ,A-QH35HU 

bM;DQ Hï ?:U ìF:%D 6 

A]&dl-'Q àdÖp' ~=F/%- ./Éz *$]%;5' i) *RO kWVH,%-' då>@  Z'.'dLD 6f 

*å1 S() ,9Hù' ?HV√ H1 ~]& *VH,%-' ,dÖõ' '(óQ ?q^ A4]#-' A1cH]-' «/4%F f Y^p' 

∑>@ Hµ KLM& f úWÖ í-7 6ìLR#=F '() 9\R5' \&'{%5' K1 kWVH,%-' f ÜcH&≈ f 

AM=} °w¶, i)Q AM=} A4]#-' A1cH]-' AJ.H]5HU ~1 A4]#-' A=-Hù' 6 

K1 rI5' ?@ KMN èX ?@ ¢H=]1 ,r+B' w, i#$1 �V A=üp' A=$;#-' A4]#- A#=R1 

Ü\z'Q AJ.H]1 ~1 A4]#-' A1cH]-' i%-' ,HI=4D ì=-Q ÜE,- A=#1≈ A#=R1 i%-'Q HI=4D 6,í-(- 

'78 H1 ∑%V' ?/$VW-' ?@  ZH$;L1 Q@  ZH3U. H1 ú/F r%& \RU 2%#F K1 ?õ' �V nJ@ eQH;& 

g]^ <+J H1 eQH;& ê;L5' Q@ bUd-' e(-' r%& ,Ä/=-' ?q^ A]&dÇ P&QdD ?QHR%-' 

?/L%F f *RO rãWVH,D då>@  Z'.'dLD6 

K1Q ≤dl-' Ü\=´' ÜcH&{- .'dLD kWVH,%-' 2U K&cd^ 2#N=R1 i) ?@ \»R$ èD 

£H¨tp' K&dÖõ' 6�R^ *=$F ,9Hå5' H1\#V ìF±& ?H#û' K1 ./=l-' A]l#1 A=M=4}8 

'(I^ i#R& nJ@ ?/L=F m…\- c\V *=4} g]^ K1 ?'|´' 6'()Q S.Q\U i#R& mñ@ ?H=03=F 

kWVH,%U Ü.dL%1  ZH=$;J ~1 c'd^p' K&(-' f .'/´' 6KLM&Q ?@ Y$l#& wß-' n;,J �V 
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A>T-' A&.HC%-' i%-' H…\- Ü\VH} A=M=4}8 f A]l#1 ,A#=R1 i%-'Q Ä/]D ~=$-HU w'T-'Q g]^ 

~1 kH>T-' A4=4]-' Ü\O'/%è5' f HI%]l#1 A=M=4}G' 6�VQ /3J ,nUH`1 ?q^ e@ ∫/J K1 

ø+¨%-' e(-' *=M& u8 \&\ä kWVH,%-' H)≠zQ c\RU *=4} K1 K&dÖõ' ∫{#=F 

/3J *RO S() kWVH,%-' ~1 í-7 c\R-' *=4]-' då>@  Z'.'dLD 6'() ê$F \z'Q g]^ w'.Q 

./Iç ?QHR%-' A-/I;U då>@ f ?\5' Ü|á+-' n#1 f ?\5' à∑L-' 6m> nJ@ ê$;-' n=O/-' 

w'.Q A-QHh ®RU kH>T-' i%-' ¢.Hî AVH#ò A;JHC%1 cHRU8 kH>T-' Ü\&\´' i%-' 

KLM& ?@  N®]ëD HIRCÉ1 Y»4]èDQ c/=]-' A d5' A†Qd,5' �V ,A;^H#5' i%-'Q _1H#D 

_M}H,DQ f AVH#+-' Ü\N=]5' 6,'|Ö@Q ?q^ ~sH$-' 9 N/C%5' Q@ *1HR-' e(-' *MR& dO:U 

i1/& ?HR%M%=F kH}WRU ,A=JQHRD A=1H#%1 ~1 ,K1{-' ~1 KsHU{-' '78 H1 ?H> KsHU{-' ?Qd& 

*1HR-' Q@ dOH%-' �V ¢HF@ e.Qc ,r0%#1 *IF@ Hµ ?/L=F n=4V 9Hù' /- HüQ\)Ht f 

k'E^ A=#1≈ Ü\VH$%1 |yQ ARN}/%1 6'() @\$5' /) n;,J �V Ä'Q\-' :kWVH,%-' Ü.dL%5' 

\VH;D �V P&QdD ?QHR%-' d]%;5' 6 

~%M%& *;4;%-' i1dï' r=0#%-'Q A=ü:U A=4VH^Q 2D|$> *L`U £HÖ f {=>dD 

kWVH,%-' 2U c'd^p' 2#N=R5' 6∞=z *L`%D A-Hz A=Ç'd}Q|U *Rª ¢H#-' ,?/++¨%& 

~C`DQ ¢H#-' K&(-' ?/4MR& �V ÄHI1 AlU'E1 �V ?@ '/4N%L%& A&/F 6\&{DQ S() AF.m5' 

A=M=0#%-' K1 .'dLD ,kWVH,%-' Hµ *R© d1p' *IF@ �V 9mR-' 'Q. N/l=- kH}WV 

A=JQHRD Üd]%;1 6A^H†8 u8 ,í-7 H1\#V ê4l%D A-:;1 A#=R1 Y=;#%-' 2U ∫Qd,-' A,4%¨5' 

K1 ,AM0#5' bM;& *;4;%-' i1dï' A-:;M4- ?:U 9H èä u8 ∫HN# èò AFH=;-' f kH&/%;5' 

H=4R-' K&(-'  Z'|å> H1 ?/41HR%& ~1 rIÉRU ®R$-' £/+¨U *å1 S() *sH;5' 6K1Q 

9WÖ ºH$D.' ¢H#-' ~1 rIÉRU f A$R- A4&/Ç ,\1p' Üc\R%1 kH&/%;5' ,*z'd5'Q Ä/]D 

S() km0#5' ÜcH&{U c\V kWVH,%-' A=4$]%;5' ,HI%=ü@Q í-(UQ â NQdD ∫ NÀDQ ./Iç 

?QHR%-' 2U kHV/MC5' Ü|$L-'  Z'\O ∞=3U Ñ ~=l%;D *VH,%-' �V /3J ecd^ 6'()Q 

S.Q\U c/]& u8 . N/lD km0#5' KLM%%- K1 *1HR%-' ~1 *sH;5' ∑>p' då>p'Q  Z'\=]RD 6 

A^H†GHUQ u8 *RO ?QHR%-' då>@ ,Z'.'d]%F' ?q^ {=>dD kWVH,%-' ∞=3U i]%4& *> 

cd^ c\RU cQ\h K1 K&dÖõ' n- Ü\sH^ àdÖ@ 6/I^ \VH;& �V .'dM%F' ?QHR%-'  ZHÉ&@ 6
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m>Q HJd>7 f A`}H#1 Ã~MC%-'Õ f *+,-' ,∞-Hå-' ?q^ "%z ~MC%-' |á+-' K1 c'd^p' 

n#LM& «H=%O' ∫/M∂ xHLF |$> K1 cHyQp' 6Ñ \U ?@ ~%M%& wHÉV@ ~MC%-' A$;#U Ñ 

¢:U Hó K1 kWVH,%-' m=^ ,rI#=U "%z ?8Q _JH> r0R1 rãWVH,D ~1 Ä/MV ?HL;-' 6

\}Q  N2U 9Hå5' iM}d-' à\1 A-/IF d1p' A$;#-HU ~MC%4- |á+-' K1 i$VÑ A=C=D'EF8 

’Ü\z'/-' Ü\z'/U‘ ÄH=]4- «H=%OHU ∫/M∂ xHLF K1 2$VW-' K&(-' ?Q.\á& �V Ä'Q\-' 6

c/O/UQ rë=} êFHL5' A=3=†/%-' A&.H=R5' A=-H%-'° :T = 5, R = 3, P = 1, S = 0 ¶

¢H=]1Q r+Ö 9\%R1 AM=]U °w = 0.9¶, âH%z' wHÉV@ ~MC%-' u8 ?@ ?/LD A$;J 5 

AsH5HU g]^ K1 rãWVH,D ~1 wHÉV@ K&dÖ¥ K1 ~MC%-' K1 *O@ ?@ '/4R© ?QHR%-' @\$& 

f ÅHV cHyQp' 6 

?8 {=>dD kWVH,%-' i) à\z8 ≤dl-' *R´ 2#û' K1 c'd^p' ?H=]%4& *L`U 

.dL%1 6f ≤H=F ,A1QH;5' ?/LD A]&dl-' àdÖp' *R´ rãWVH,D då>@  Z'.'dLD i) As{ª 

H&HÉ]-' u8 ~l} Ü|áò 6Üdl=;-H^ �V .H`%J' ,A34Fp' Q@ A=}H,D' ∫{#- ,«W;-' �V 

*=$F ,9Hå5' KLM& HI%s{ª u8 Ü\V *z'd1 6'()Q ú/F bM;& 2^dl4- ÄH=]-' \&\R-HU 

K1 kW]#-' Ü|á+-'  ZH=$;J  ZÑ\U K1 A4]J Ü|$> Ü\z'Q Q@ 2%#û' 6?8 ÄH=]-' '(ó d1p' *R© 

AM;-' A=-cH$%-' då>@ A=4VH^ 6'78Q H1 údV W> 2^dl-' ?@ A4]#-' |y AMsW5' i%-' Ä/]& Hó 

údl-' dÖõ' KLM& ?@ n ëO'/èD .\áU 9cH$%1 f A4zd5' ,A=JHå-' HI#=z ?/L=F ?H#ûÑ' 

 ë2]û'Q K1 ?@ A=4MR-' *MR%F m> /) ~}/%1 HI#1 6,~$l-HUQ ?q^ 9'±;-' ì=sd-' f 

Üdl=;-' �V A34Fp' /) H1 '78 ?H> *> údÇ K1 2^dl-' ~=l%;& f ~}'Q 9Hù' ?@ 

údR& H1 \} n4R^ údl-' dÖõ' f A4]#-' A=†H5'  − H1 '78 ?H> ?QdÖõ' \} '/JQHRD K1 

9WÖ wH,&G' ,rãH1'{%-HU Ä@ K1 9WÖ .\á-' AR&\B'Q 6KL-Q A$;#-HU A&p AO.c A#=R1 

K1 A]å-' f Ü.\} *> údÇ K1 ú'dÇp' �V  NŒ]D ,∆á-' ?q^ c/OQ \&\R-' K1 

k'/lB' Ü|á+-' \VH;=F f P&QdD ?QHR%-' ,STJQ AJ.H]1 c/O/U k'/lÖ Ü|$> 

KL-Q A4=4} 6?8 í=L,D *VH,%-' â NQd& ?QHR%4- dM%;è5' K1 9WÖ *RO êFHL5' i%-' 

Æ:D K1 ∆á-' f A4]#-' A=-Hù' *}@ A=ü@ |åLU AJ.H]5HU ~1 êFHL5' A=D:%5' K1 ?QHR%-' 

9cH$%5' KLM5' f kW]#-' A=-H%-' 6 
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?8 @\$1 í=L,%-' /) @\$1 œMV '\O 6\]- êND. ed#) dC#=;=> vH3;JÑ 

*=s'√8 K1 wH#=F \RU vdz ÄHV 1973 w\$4- f *z'd5' i%-' rD HI]=;#D ~1 kW]J 

2&≠5' i%-'Q kcH} u8 kH}WV A=R=$Ç ~1 2=4=s'√G' 6* NÉë, èD 9mVp' A&.HC%-' 

A$-Hl5' ~^\-HU kH=$4l4- Ü|$L-' �V *Lt ,*z'd1 \#V kH=4MV ,r=4;%-' Ñ\U K1 

.H0%J' æ4$5' fH+-' ΩH∏G' f A&HI#-' 6?8 \>:%-' K1 ?@ .\á-' f A4]#-' A=-Hù' ì=-  ZH&dá1 

 Z'\O AJ.H]5HU ~1 .H;5' œ$]%;5' n%1dU /) A]&dÇ Ü\=O T#- ?QHR%-' 6KL-Q A]&dl-' 

àdÖp' i) |=áD êFHL5' Q@ kH$;%L5' HI;,J6 

        تغيير المكاسب        . . . . 2

 ?8 c. *R,-' ~sH`-' \#V ø¨`-' e(-' ~]& f a'ô A4ÉR1 2C;-' /) nJ@ ÃÑ 

\U ?@ ?/L& aH#) ?/JH} \† '() ∫/#-' K1 wH=tp'6Õ f ,~}'/-' ?8 âQdB' K1 A4ÉR1 

2C;-' /) \z@ <sHç/-' A=FHFp' A1/L34- :?@ \>:%D K1 nJ@ H1\#V Ñ ?/L& à\- 

c'd^p' {^'/z AòHÖ ,?QHR%4- êO/%=F rI=4V �V A&@ 9Hz ?@ '/4R,& wß-' \=,5' K1 

A=zH#-' A=Vm%OÑ' 6 ¬K;èD 2J'/]-' *RC%- ¢H#-' ?/R^\& ,ês'–-' rI4RC%-Q ?/$#C%& 

,A}À-' ?/1E Q c/]R-' A1∑5' ~1 wHUdá-' 6KLM& ?@ \ ëRèD *> Ü\z'Q K1 S() kH=-HR,-' 

A$R- A4ÉR1 2CF Ü|$> c\RUQ |$> K1 2$VW-' 6Ñ \&d& \z@ ?@ ~^\& ês'–-' í-7Q 

?p kH$;%L5' A}d,%1  Z'\O H1@ <=-HL%-' ÜôH$M^  Z'\O 6KLM& ?@ ?/L& ~=M´' *É^@ 

 ZÑHz '78 ?H> �V *> ø¨t ?@ ~^\& K1 *O@ ?@ ~=l%;& ~=M´' ?@ '/>E`& f ~^H#1 

¢.'\5' kH}dl-'Q ~^H#5'Q A=Vm´' àdÖp' ° P#=4=t1973¶ 6'()Q /) w{O |$> Hµ SH#V 

?HO aHO /FQ. H1\#V 9H} ?8 .Qc A1/Lù' /) \>:%-' K1 ?@ *> KÇ'/1 Ã ë∑Cè=F �V ?@ 

?/L&  Z' NdzÕ ° /FQ.1762  —1950 £ ,18¶ 6 

?8 H1 n4R,D A1/Lù' /) |=áD êFHL5' Üdû±5' 6'7q^ H1 _$N#ª ~^c ,í$s'Ø 

í=4V ?@ nO'/D A=-m%z' ?@ r%& aH;1G' íU â{-'Q íU f KC;-' 6?8 S() kÑm%zÑ' 

*Rª K1 .\á-'  ZHj=t *}@ A=U7HO 6"%z SH$t@ kH1/Lù' HI#LM& ?@ * NR,èD HI#=J'/} K1 

9WÖ |=áD êFHL5' i%-' HIIO'/& ?/$VW-' 6�V *=$F ,9Hå5' f A+]-' A=4òp' A4ÉR5 

,2C;-' ?H> aH#) ?H#û' K1 n$%`5' ró K&(-' rD mïH]%V' mó'/C%F'Q *L`U *+,#1 6
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'78 H1 HJH> ?H=M%#& u8 AUH+V ,AM0#1 mI#LM& ~N}/D ≥dR%-' vH]R4- �V AJH=B' 6KLM&Q 

?@ *4]& '() K1 êFHL5' A$DE5' �V AJH=Ö údl-' dÖõ' u8 \z \=RU ∞=3U Ñ \z@ 

mI#1 Ä\]è=F �V ú'EVÑ'  − ?W+3=FQ A&/F �V rLù' <,¨5'  ZH=$;J PDH#-' KV 

?QHR%-' aE`5' f mI1'{%-' _M+-' 6 

?8 k'|=á%-' ARF'/-' f kHJ/L1 êFHL5' KLM& ?@ 9 N/ èä *VH,%-' ∞=3U Ñ \ èRD 

A-:;5' A4ÉR1 2CF �V ≤WÇG' 6'78 _JH> AU/]V .\á-' Ü|$> '\O ∞=3U ?/L& 

?QHR%-' /) .H=B' *É^p' �V à\5' ,ê&d]-' ú≠U d0#-'  NmV *R,& êVW-' ,dÖõ' 

HI#=z Ñ ?/LD aH#) A&@ A4ÉR1 6?8 9 N/ä êFHL5' Ñ ê© ?@ ?/L& H1.Hò S(ó AO.\-' 

iL- ?/L& 'dû±1 6"%z 9 N/3%-' |á+-'  ZH=$;J f êFHL5' KLM& ?@ \VH;è& �V *RO 

?QHR%-' i#$5' �V 9cH$%-' ,Z'd]%;1 �V ryd-' K1 A]=]z ?@ *VH,%-' Ñ 9'{& A4ÉR1 

2CF 6ê$;-'Q f í-7 /) ?@ ºQô .'d]%F' ?QHR%-' \} _;LRJ' f A}WR-' 2U 

¢H=]1 ,r+B' w, êFHL1Q PsH%#-' ARU.p' :T QR QS QP6I1#H*>Q H1 âH%  n=-8 d1p' 

/) ?@ ?/L& ¢H=]1 r+B' w '|$> mU n=^ A&H,L-' AJ.H]1 S(ó kH$;%L5' 6'78 H1 k N|áD 

,êFHL5' KLM& ?@ |á%& <}/5' K1 Ä\V .'d]%F' f ?QHR%-' u8 <}/1 ?/L& n=^ 

?QHR%-' í-(> 6,í-(- K1 *O@ P&QdD ?QHR%-' STJQ K1 9WÖ *&\RD ,kH$;%L5' 

ì=- K1 e.Q–-' ?@ ê)(J u8 '() \ù' K1 *O@ wHÉ]-' �V dD/%-' 2U ∞V'/$-' 

Ü|+]-' à\5' /3J ,.\á-' {^'/ù'Q A4&/l-' à\5' Y=]3%- ?QHR%-' aE`5' 6KL-Q K1 

e.Q–-' ?@ *RCJ {^'/ù' A4&/l-' à\5' ?QHR%4- 9cH$%5' ∑>@ K1 {^'/ù' Ü|+]-' 

à\5' .\á4-6 

 

 

                                                 
°1¶  ilRD A=†d,-' A=JHå-' A}WR-' 2U k'ô±5' i%-'Q i) A&.QØ .'d]%FW-6 A]&dl-'Q A,4%¨5' i) 

*=4]D ∫'“ b-H+5' f A^/,+1 kHV/^\5' HI;,J6 ÄH=]4-Q ,'(ó ?/L=F ú\ï' /) *=4]D T QP 

ÜcH&≈Q R QS °k./U/U'. SH1H`DQ 1965, kH3,+-' 35−38; cQd4=;>@ 1970, kH3,+-' 65  −70¶6 
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        ببعضهم البعضعلّم الناس أن يهتموا         . . . . 3

à\z8 ≤dl-' Ü{=M%5' f TJ ?QHR%-' n©QdDQ f ~M%∂ 2R1 i) r=4RD ¢H#-' 

�V ?@ '/òd  �V A=)H^. K&dÖõ' 6wHUõH^ ¢.'\5'Q ?/-($& '\IO  ZH=sH#å%F' r=4R%- 

vH$`-' A=,=> r==]D ÜcHRF K&dÖõ' 6Y^QQ c/#U A&d0J ,A$R4-' i#R& '() ?@ 2á-H$-' 

?/-QH  *=L`D r=} 9H,Çp' K1 *O@ ?@ KMÉ%D kW=É,D 2#Ç'/5' c\´' ì=- g]^ 

£dù' �V rI%=)H^. ,A=+¨`-' *U A=)H^. ,K&dÖõ' AO.\- A#=R1 �V *}@ d&\]D 6HµQ 

Ñ ít ,n=^ ?@ ~M%C5' e(-' ?/L%& K1 *å1 wÑ±) ¢H#-' 2+&dù' "03=F Y=]3%U 

?QHR%-' 2U nsHÉV@ _}/U *IF@ ,*}@Q "%z H1\#V '/R]& f a'ô A4ÉR1 2C;-' 

Ü.dL%5' 6 

 ?8 ’.Hå&G'‘ /) rF' \=O n]4l#- �V Üd)Hç dû:D AR,#1 ø¨t ,2R1 �VQ /3J 

,”H©8 A=)H^dU £H¨tp' K&dÖõ'I1H6 '(- .Hå&GH^ {^Hz *MR4- 6ÑQ \U K1 ,ú'EVÑ' 

�V *> ,9Hz ?:U ®RU ∫'/J@ a/4;-' i%-' Q\$D AM&d> KLM& ?@ ‘\ä vH$Fp |y 

.Hå&G' 6�R^ *=$F ,9Hå5' ?8 r&\]D kHJ/R5' kH}\+-'Q ÜcHV H1 r%&  ZH=RF w'.Q 9/+ù' 

�V \=&:%-' iVm%OÑ' e(-' ~N}/% è& K1 '() a/4;-' ?@ ,n$4© då>@ K1 nJ/>  ZHRUHJ K1 

<ÇHR%-' ~1 wHF±$-' 6*M% è Q ?@ ?/L& r&\]D H&'\ï'  Z'w{O K1 A=4MV 9cH$D f ~=∏ 

                                                 
°1¶  \]- \ N-Q .Hå&G' kH=Uc@ A,åL1 f Ä/4R-' A=Vm%OÑ'6 f ?Q±`-' ,A1HR-' ÜcHV H1 ú≠%& ¢H#-' 

≤dlU A-Q±;1 K1 A=zH#-' �V,A=Vm%OÑ' *=$F ,9Hå5' K1 9WÖ ÜcHV8 d&Q\D °~=#+D¶ xH#]-' 

Ay.H,-' °d>/D 1978¶ ∫∑%-'Q Ä\-HU °¢/M%=D 1971¶6 f ,~}'/-' ?8 .Hå&G' êRò |;,%-' '\O f 

?Q±`-' A1HR-' ∞=3U ?@  ZH5HV  ZH++¨%1 AFH=;-HU °ì=-/y.H1 1982¶ «E}' ?@ ¢H#-' \} ?/L4%M& 

A,=çQ A34+1 A#=R1 ?Q±`4- ,AòHB' àdÖ@Q ?Q±`4- A1HR-'6 2UQ 2&cH+%}Ñ' í-H#) Äm%)' 

A=,=LU |;,D 9mVp' A&.Hå&G' ,A3†'/-' A=,=>Q *=L`D â7mJ k'|û:D .Hå&G' °Wå1: dL=U 1976; ≈./> 

1977; |,=4t|) 1977; ”QE#&QQ 1981¶6 K1Q 2U wm4V ,ì,#-' rD Œ]D .Q(O .Hå&G' *L`U i$&dª6 

°∫WÇ’- �V b;1 Hó d0J@: {D.'/LF 1977¶6 m> ¢.c Qd0#1 vHR-p' 21HÉ5' A&d0#-' *VH,%- ~^H#5' 

°Wå1: ì=JH,-H^ 1958 \-'|O{%=^Q 1975¶6 H1@ wm4V ?/JH]-' \]^ '/å3U  ZHÉ&@ f ºQT-' i%-' ?/L& f 

HIN4ç Ä'{%-' x/JH}  ZWR^ 7H]JG ø¨t ~}'Q f AÇ.Q °ì&\JÑ |#F/UQ 1978 °@¶ Q1978 °v¶¶6 
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kHRM%C5' A&\=4]%-' Aå&\ù'Q �V  ÷\z w'/F 6KLM& ?@ ?/L& ~^'\-' /) Y4B Ä'{%-' då>@ 

K1 nJ/> £dù' �V d&/lD A=)H^. i]4%5' A&\I4- ° QWU1968¶ 6 

KLM& A1'c8 .Hå&G' 2U v.H}p' í-7Q K1 AIOQ d0J r4V Aû'.Q ./l%-' 

isH=zp' 6ÄpH^ i%-' dÇHX HãH=3U K1 *O@ 7H]J8 \&\R-' K1 HIsH#U@ KLM& ?@ \&{D K1 

kÑm%z' ÜHCJ ®RU ◊;#-' K1 HãH#=O 6'()Q /) ¢HF@ A&d0J AU'd]-' ,A=#=´' m> 

H)H#`}HJ f *+,-' ì1HB' 6 

KLM& ?@ r%& ÿH,ù' �V .Hå&G' K1 9WÖ ~=$l%-' iVm%OÑ' °socialization¶ 6

KL-Q aH#) A4L`1 A&\O 6KLM& cd,4- xHJp' ?@ "]4%& êFHL5' K1 .Hå&8 ø¨t dÖ¥ 

ÑQ ~^\& *UH]5HU <=-HLD A=)H^d-' K1 9WÖ nJ/> m&d> /) dÖõ' 6\]- H#4UH}  ZHR=∏ ®RU 

£H¨tp' ,24-\5' ¢HJ@ ?/R}/%& K1 K&dÖõ' ?@ '/J/L& 2V'd1 rï 2M&d> ,rIR1 

rI#L-Q Ñ ?QdL,& kHOH3U e@ ø¨t dÖ¥ à/F rI;,J@ 6âH%  *å1 wÑ±) ¢H#-' ?@ 

'/41HR è& *L`U <4%[ KV ¢H#-' K&(-' ?/V'd& ,K&dÖõ' Wj- ?/1/]& H#-Wá%FHU 6

«E]&Q '() 9Ñ\%FÑ' nJ@ KLM& Üdl=;-' �V <=-HLD .Hå&G' K1 9WÖ œ3%-' A,+U 

.Hå&G' ~1 ~=M´' f ,A&'\$-' KL-Q \RU ,í-7 ≠%]& HJ.Hå&8 g]^ �V K&(-' ?Q\$& dVH`1 

AóH`1 6KL-Q '() d1p' ?HV√ H1 HJ\=R& u8 AM;-' A=-cH$%-' HI,ò/U  ZHFHF@ ?QHR%4-6 

  درس التبادلية        . . . . 4

KLM& ?@ ?/LD A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ A=C=D'EF8 Üdû±1 A$;#-HU xHJŸ- 

iL- ,HI1\¨%;& KL-Q *) i) A=C=D'EF8 A=}WÖ@ HIR$N%=- ø¨`-' Q@ ?\4$-' \M%R& 

v'/´' �V '() ,9'±;-' ?Qc ,ít �V .H=R1 cd,-' ≤WÖŸ- 6mU. ?/L& .H=R5' 

i}WÖp' då>p'  ZÑ/$} /) Ü\VH]-' A=$)(-' :*1HV ¢H#-' m> êä ?@ a/41HR& 6Q\$%F 

S() Ü\VH]-' A=$)(-' f ≤H=F A4ÉR1 2C;-' Hñ:>Q  N9\D �V ?@ ?QHR%D _J@ �V 

,Ä'Q\-' H5HÇ ?H> ?QHR%-' /) *> H1 \&dD K1 êVW-' dÖõ' 6«E]& '() |;,%-' ?@ 

*É^@ A=C=D'EF8 K1 AIOQ d0J ≤WÖp' i) A=C=D'EF8 ?QHR%-' |y ºQT5' _;=-Q 

A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘6 
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?8 A4L`1 AIOQ d0#-' S() i) ?@ r&\]D a N\Ö dÖõ' dN̂ /=F  Z'{^Hz à\- êVW-' 

dÖõ' iL- íN4á%;& 6?QHR%-H^ |y ºQT5' ì=- K1 nJ:t ?@ Y34& .–-' íU ,ê;3^ 

*U nJ@ KLM& ?@  N–& 2Od,%5HU wH&dUp' K&(-' *VH,%=F ?/N4á%;5' ?/3OH#-' rIR1 m=^ 

\RU 6*=M& ?QHR%-' |y ºQT5' /3J cH;^8 êVW-' ;dÖõ' aE&Q  ZHj$V �V *)H> A=]U 

~M%C5' f «Wò8 êVW-' ,\FH,-' Hµ «E]& ?@ AM;-' A=-cH$%-' i) ¢HF@ *É^@ 

≤WÖŸ- K1 ?QHR%-' |y ºQT5' 6?8 Ü\VH]-' A=$)(-' ?.@<A ?QHR%-HU |y ,ºQT5' 

H5HÇ ?@ H1  N*É,D ?@ Ä/]& nU êVW-' dÖõ' /) ?@ íV\& _4,D í%4R,U \RU ?@ Ä/]D 

®R$U k'.\á-' 6 

~1 ,í-7 ?8 ì=F:D A=C=D'EFG' �V 9cH$%-' Ñ Q\$& "MF@ wé f ≤WÖp' /) 

dÖõ'  − �V *}p' ì=- K1 ./0#1 H#DH=…\U A=1/=-' 6?8 A=-cH$%-' i) \=>:%-HU _;=- 

 ZHFHF@  Z'\=O A=}WÖp «/Ml-' Q@ ~N4l%-' 6~1Q '() iI^ då>@ K1 cd∂ A=}WÖ@ A=JHJ@ 6

iI^ f ~}'/-' Ñ \VH;D wd5' ,ê;3^ *U \VH;D K&dÖõ'  ZHÉ&@ 6Hñ8 \VH;D K&dÖõ' K1 

H$Rò Hj=t A=-Wá%FÑ' kH=C=D'EFG' .H)c≈' *RO 9WÖ 6,g]^ K&dÖõ' \VH;D Ñ i) *U 

Hñ8 Ñ ê4lD HI;,#- då>@ Hµ i) Ü\R%;1 nM&\]%- K&dÖ⁄- 6KLM& A=C=D'EF’- A=#$5' 

�V 9cH$%-' ?@ bM;D êVW- dÖõ' ?@ *+  �V Ü:^HL1 K1 ?QHR%-' ,9cH$%5' i)Q 

ì,J ê;L5' e(-' *+ä n=4V HI;,#- H1\#V Ä/]D ?H%=C=D'EFG' *R,U *É^@ H1 

mIRF/U6 

?8 .'“G' �V Ü'QH;5' ÑQ wé då>@ K1 Ü'QH;5' /) A,ò A=FHF@ \&\R4- K1 

\V'/]-' A=#$5' �V 9cH$%-' 6KLM&Q HI%&¿. b†Q:U HãH=4ª f w'c@ A=C=D'EF8 ’Ü\z'/-' 

Ü\z'/U‘ f A-/lU A4ÉR1 2C;-' 6\]- k≈H^ A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ i%-/CU 

,A-/l$-' HI#L-Q Å Y4%D  ZHÇH]J f A&@ A$R- då>@ Hµ S≈dz@ êVW-' dÖõ'! fQ ,A]=]ù' Ñ 

HI#LM& *=C;D ºH]J då>@ Hµ n4C;& êVW-' dÖõ' f A&@ A$R- Hñp  Zms'c aED êVW-' 

dÖõ' .\á& ,ZÑQ@ m> Hñ@ K- .\áD c\RU K1 k'd5' ∑>@ Hµ Ä/]& nU êVW-' dÖõ' 6\]- 

,k≈H^ ì=- K1 9WÖ ÄH=]-' w'c:U *É^@ K1 êVW-' ,dÖõ' *U K1 9WÖ ºH$#%F' 

?QHR%-' K1 êVW-' dÖõ' 6S(óQ ,A]&dl-' _1H} A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ w'c:U 
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\=O K1 9WÖ P&QdD A34+5' A-cH$%5' ì=-Q K1 9WÖ 9Wá%F' <R† êVW-' dÖõ' 6

ø¨`-' i}WÖp' Ñ ~=l%;& ÄH=]-' *É^:U K1 í-7 6 

?8 H1 "lV@ A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ '() rRl-' SQdL5'  ZW=4} /) H).'“8 

�V @\$1 2R-' 2R-HU 6S()Q i) A-'\R-' A#`B'  ZH]z 6KL-Q A-:;5' A=]=]ù' i) H1 '78 

_JH> aH#) A&@ *s'\U *É^@ 6\O/DQ aH#) *s'\U f <}'/5' i%-' KLM& ?@ \M%R& HI=^ 

¢H#-' �V Al4F A&{>d1 *= NR,%- |&HR1 ~M%C5' 6mU. ?/LD AU/]R-' A$FH#%1 ~1 AM&d´' 

?Qc ?@ ?/LD A5±1 *åMU H1 _JH> n=4V AM&d´' 6H1\#V Ñ ?/LD aH#) Al4F A&{>d1 

Ä/]%- ,*=R,%-HU ê© �V 2$VW-' ?@ 'Q\M%R& �V rI;,J@ wHlVG rIÉRU ®R$-' 

{^'/ù' A&.Q–-' ºH$#%FÑ ?QHR%-' Ñ\U K1 .\á-' 6f *å1 S() ,A-Hù' ?/L& 9'±;-' 

i]=]ù' :H1 /) *L`-' e(-' ê© ?@ S(¨%& '() ?w'dyG' 

?8 A4L`5' ~1 A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ i) H1 ?@ @\$& ,w'\R-' nJq^ dM%;=F 

u8 H1 Ñ A&Hñ 6fQ ,A]=]ù' ?8 \&\R-' K1 k'Q'\R-' Q\$D Hñ:>Q <+%D S(ó AM;-' 6�R^ 

*=$F ,9Hå5' dM%;& w'\R-' 2U kWsHR-' f H=JH$-@ ≤T-'Q gFQp' f ®RU ?H=zp' 

c/]R- K1 ,K1{-' H1\#V r%& cd-' �V à7p' à7:U dÖ¥ 6*>Q A=4MV ÄH]%J' ?/L%F AäH^ 

A]4ù A1cH} 6KLM&Q ?@ .dL%D 9mV@ <#R-' à7p'Q  ZHUH)7  ZHUH&8Q "%z ~=É& aHI%JÑ' 

,9Qp' Q@ ê$F úWB' œòp' f kH=Ç ¤H5' \=R$-' ° aWU–  c/L&H11975¶ 6S()Q i) 

A4L`1 A&\O f A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ 6mU. ?/LD A=C=D'EFG' *É^p' i) 

∫HO.8 AR;D .H`V@ Ü\z'/-' *UH]1 Ü\z'/-' 6\VH;=F '() f g=$åD w'\ò@ ∫'≠-' d^/&Q 

 ZHÉ&@  Z'{^Hz êVW- dÖõ' i> Ñ v Nd© e@ .\y Ñ .∑1 n- 6?/L%F A=C=D'EF8 A=#$1 �V 

,9cH$%-' HI#L-Q ?/L%F då>@  ZHhH;D  ZW=4} K1 A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ 6i)Q Ñ 

9'{D A-'\V ,A#`Ö KL-Q f ÅHV K1 2=JHJp' vH=áUQ Al4;-' ,A&{>d5' Hñq^ ~%M%D  ZWR^ 

A4=É,U P&QE-' ì=- g]^ HI%=)H^d- ,A=D'(-' *U A=)H^d- K&dÖõ' &@ ZHÉ 6 

KLM& ~M%CM4- e(-' Ä\¨%;& kH=C=D'EFG' A=#$5' �V 9cH$%-' f ~}'/-' ?@ 

ê}'d& n;,J 6KM^ 9WÖ ?m† A$}HR1 e@ cd^ 9QH  ?@ ?/L& *}@ ,ZHJQHRD KLM& ?@ 

*RCJ A=C=D'EFG' A^d3#5' AM&\V Ü\sH,-' �V ≤WÇG' 6,'(- K- KLM%& úd3#5' K1 

,wH]$-' K-Q ?/L&  ZHO7/MJ à(%  nU ?QdÖõ' 6 
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?8 A,ò A$}'d5' A=D'(-' S() í=lRD  Z'{^Hz  ZH=^H†8  ZHòHÖ iL- nF N.\èD K&dÖ⁄-  − 

"%z wÑ±ï K&(-' K- *VH,%D rIR1 6K1 A=zH#-' ,A=R=$l-' _J@ \&dD ?@ ¢ N.\èD 9cH$%-' 

wÑ±ï K&(-' ú/F *1HR%D ,rIR1 *Op ?@ KLM%D K1 wH#U A}WV A&{∂ 2^dl4- 6

í#L-Q í4%î  ZHÉ&@ AR,#1 K1 ø¨`-' dÖõ' e(-' Ä\¨%;& ,A=-cH$%-' "%z /- Å KL& 

í&\- e@ *VH,D ~1 í-7 ø¨`-' :?8 AM;-' A=-cH$%-' \VH;D �V A$}'d1 ~M%C5' n%1dU 

K1 9WÖ A$}HR1 íj-Q@ K&(-' ?/-QH  ?@ '/J/L& 2=-Wá%F'  Z'\O 6'()Q *4]& K1 c\V 

c'd^p' |y 2JQHR%5' K&(-' êO/%& í=4V *1HR%-' rIR1 f *$]%;5'6 

í-(- ?q^ r=4RD Ä'\¨%F' kH=C=D'EFG' A,=l4-' A=#$5' �V A=-cH$%-' \VH;& 

,(=M4%-' \VH;&Q ,~M%C5' KLM&Q ?@ \VH;& r4R5' �V  ÷/3J |y ôH$1 6ÑQ AU'dy ?@ 

\z@ wm4V ì,#-' 2&/UE-' ‹Q@ ì&.\%U AM;-' A=-cH$%-' f ¢.'\5' í-7Q \#V nVmF 

KFH3MU A=C=D'EF8 ’Ü\z'/-' Ü\z'/U‘ ° i,-H>1981£ , :38¶ 6 

        طور القدرات التمييزية        . . . . 5

?8 Ü.\]-' �V {==î êVW-' dÖõ' K1 9WÖ kWVH,%-' ,A]UH;-' d N>(DQ km;-' 

k'7 A}WR-' í4%- ,kWVH,%-' i) \=>:%-HU wé e.QØ ÿH,34- �V ?QHR%-' 6?Q\$^ 

í4D ,k'.\]-' Ñ ~=l%;& êVW-' ?@ Ä\¨%;& e@ *Lt K1 9HLt@ 9cH$%-' '(óQ Ñ 

~=l%;& ?@ ~ NC`è& êVW-' dÖõ' �V ?QHR%-'6 

f ,A]=]ù' \M%R& à\1 ?QHR%-' e(-' KLM& ÿH,ù' n=4V �V í4D k'.\]-' 6?8 

'() cm%VÑ' bÉ%&  ZH=4O f ≤HlJ A4å1p' A=3=†/%-' A=sH=zG' i%-' _zdèÇ f *+,-' 

ì1HB' 6,H&|%L$-H^ �V *=$F ,9Hå5' i) vd}@ u8 dR} r4;-' ,e./l%-' i)Q í4%î 

Ü.\} ÜcQ\h  Z'\O f {==î kH#sHL-' A=ù' àdÖp' 6'(- ê© HI=4V ?@ Ä\¨%;D  ZH]&dÇ 

 Z'≠%[ {==M%4- :A}WV A&≠z ~1 êVÑ ,dÖ¥  Z'\z'Q g]^ °<=É5' ¶f Üd5' Ü\z'/-' 6

S(óQ ,A]&dl-' e@  ÷ N|áD f Aj=U H&|%L$-' KLM& ?@ à{R& u8  N|áD \z@ 2$VW-'I1H6 H1@ 

                                                 
°1¶  �VQ ì,J ,.'d»á-' Ñ KLM& H&|%L$4- ?@ u/%D ®RU 9mVp' Ü\]R5' A´HR5 kH1/4R5' 9/z 

◊&.HD A$R4-' "%z S() ,A034-' HI#L-Q KLM&  ZH=†d^ ?@ ?/LD H…\- Üc. *R^ �V ®RU km;-' 

Al=;$-' ,¤m4- *å1 m=^ '78 _JH> Aj=$-' Al=35' A$$h Ü\=›Q  Z'dÖ±1 *L`U Q@ dÖfiU6 
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,./=l-' iI^ då>@  Z'{==î  − 78 HI#LM& ?@ {N=î K1 2U c\V K1 c'd^@ ./=l-' Ü.QHC5' ∑V 

Hã'/ò@ Q@ HãH=#y@ 6S()Q Ü.\]-' �V {==M%-' bM;D Hï d&/l%U ®RU kH}WR-' A=JQHR%-' 

 −Q@ �V *}p' bM;D Hï ê#C%U kH}WR-' A=^WB' − ~1 \&\R-' K1 ./=l-' àdÖp' 6

m>Q H#`}HJ f *+,-' ,ì1HB' \]-  N/Ç. T$-' rã'.\} A&{==M%-' u8 \z ?@ r…\- 'w{O 

K1 flH1\-' eT$-' ø+¨%1 {==M%U S/O/-' 6?8 Ü.\]-' AR NF/5' �V {==î c'd^p' K&(-' 

Y$F wdM4- ?@ *1HRD rIR1 bM;D T$4- ?:U 'Q./l& A1/0#1 K1 kH}WR-' A=JQHR%-' 

"#y@ K1 í4D i%-' à\- ./=l-' 6 

~1 ,í-7 "%z f ?Q±`-' ,A&T$-' ÜcHV H1 ?/LD k'c\35' A†Qd,5' �V ≤HlJ 

?QHR%-' A∏HJ KV Ä\V Ü.\]-' �V {==î A&/) 2$VW-' K&dÖõ' Q@ rïHR^@ 6?/LDQ S() 

A4L`5' ÜcHz *L`U £HÖ f 9H∂ Y=]ä Üdl=F A=5HV A-H NR^ �V A34Fp' A&Q/#-' 6

AU/R+-'Q H#) i) Y]3%-' :A^dR1 A&@ Ü/lÖ \} ÄH} Hó êVW-' dÖõ'  ZWR^ AO.\UQ A=^H> 

K1 A]å-' 6�VQ *=$F ,9Hå5' \]-  ‡_ ëR
»# è1 A=}H,D' d0ù A^H> v.Hª A34Fp' A&Q/#-' "%zQ 

_}Q ê&d} ê$;U AU/R+-' A=#]%-' f {==M%-' 2U k'.HC,JG' 9≈Ñ{-'Q − i)Q AU/Rò 

\} rD ?õ' H)≈QHª  ZH$&d]D ° K&c|,&8Q ì&HLF1982¶6 

_;=- Ü.\]-' �V {==î .\á-' H1\#V ‘\  i) ê4l%5' \=z/-' ./I0- ?QHR%-' 

,bOH#-' HI#L-Q WU ít ê4l%1 rI1 6,í-(- KLM& ?@ ~F/%& ≤HlJ ?QHR%-' e(-' 

KLM& ÿH,ù' ,n=4V K1 9WÖ A&@ k'd&/lD f Ü.\} 2$VW-' �V {==î rIÉRU ®R$-' 

K1 ,¤H5' ?@Q '/J/L& K&\>:%1 ?:`U 9HR^p' A]UH;-' i%-' rD H)7HX'  ZWR^ 6\]-Q  N2U 

'() *+,-' ?@ ?QHR%-' 2U ¢H#-' KLM& ?@ ~F/%& â NQd&Q n- ∑V \&\R-' K1 kH=#]%-' 

àdÖp' ,ZHÉ&@ mU HI=^ ~=F/D ./Éz *$]%;5' |=áDQ êFHL5' r=4RDQ ¢H#-' ?@ '/òd  

�V A=)H^. K&dÖõ' r=4RDQ AM;-' A=-cH$%-' 6?8 P&QE-' PsH%#4- Ü\=´' _;=- A-:;1 wH]-8 

k'ØHh �V 2$VW-' 9/z A]=]z ?@ aH#) \&{5' n$;L- K1 ?QHR%-' 9cH$%5' Hµ KLM& 

n$;> K1 .\á-' 9cH$%5' 6*U nJ@  ZHÉ&@ A-:;1 *=L`D kH,ò *VH,%-' ∞=3U KLM& ?@ 

?/L& aH#)  Z'./lD  Z'd]%;1 ?QHR%4- �VQ à\5' \=R$-' 6 
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"#$ %&#'( )* +,-,. /("01( 2345 ,789:0'( "; <8 7= >:1 ?#@'( +,$A0;B( +C28D 

 E("; F9#GH8= I JK-'( L'9M'( N$8 O;8 P3KQ( OR* B STUC V9,0;(  E9$3UW 

 E9,R9TX SY Z9[8\( SC]'( 782"^C , EA_(Z B STUC SY J@` Z%a "b(8 c"d0eC +,f,5(gX* 

+-,4' +,f,5(gXh. ’i"b(3'( i"b(31‘ FST'8 (j* 9Y 79. k"' i(l^'( 3'8  E(2("mY  En,o` SY 

+,#@'( ,+,$A0;B( ?G#0X /9,p\(  E?G#Y  E9-o0q F(jha (8r9; – s= i(l^'( – N$ JTp 

,Jt0T5 L,G1 %a305 uv"' 3'8 +@eR iw^x SY yn$9-0'( zY u{|:1 ,>:@'( 9{#,b 

73:,40eC V9,0;(  E9:U0W  E9,R9TX  EnY9. SY Z9[8\( F 

}~T0eC (]� JK-'( y9:@5 Ä9Tp\( +,a9HÅ( +,#<@o' +,$A0;B( Fu0C 29@0Ç( 

+:12= JY(3$ STUC 7= É@e05 I 23{Ñ Ö(3R= iwMY SY ?#@'( ,+,$A0;B( Ü� :

y9-,#K0'( à8= y9Yn:'( +,'B"'( Labels â+:Ue'(8 u,&#0'(8 +,U,o`Å(8 F7* y9-,#K0'( 
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Ü� yAe'( il, äU<ã( +019M'( É$n' å#ç9. 73'8 ié@'( Ü0'(8 STUC 9{0&bnY SY J@` 

É$n'( %Çè( FSTUC },#K0o' 7= ê0# <C  E9$(3R= i%m0eY SY ë,U#0'( yneoe0'(8 +,Y%í( 

+R9TUo' F9Y= +:UX É$n'( Ü{a +:t,ì îï58 )* Z3;3'( 9Y"#$ 73TC k"' É$n'( %Çè( 

>:1 y9Y3o:ã( +,f,5(gXÅ( Ü0'( 9{Y"d0X( É$n'( Ä8\( zY ñ@$n'( SC%Çè( F7* 

+:Ue'( É@e05 I 23{Ñ "C":'( SY ,%�(3&'( A1 9{,a la(3ó( N$ å,Xï5  ò+:UX Z%-o' 

N$ OR= ,ôö la(3ó(8 N$ z#Y SC%Çè( SY 7= (3G@KC ñXö F9Y= u,&#0'( 3{a 

+`n$ ñ1 +Y3Tó( ñY3TGã(8 FB z,40e5 y9Y3Tó( 7= uTõ SY ÄnÇ z#ã( ,ëma J1 

Éú 9{,o$  EB"1 SY ù'j 7= ûmõ  E9Y(l0'(  E9,$3ì k"' +,@o[= ñY3TGã( F,(]' 7ha u,&#0'( 

É@e0C I 23{Ñ ynT~Y ûto:05 k"U1 +Y(ü "$(3m'( y(/(%;*8 9{m,@45 F,E(wÇ=8 

%{&5 +,mì9#äã( 9Y"#$ J$9-0C 73@$n'( zY u†(w;  EB"1 SY J$9-0'( zY s= °dp 79. F

STUC8 (]í %Y\( 7= É@e0C I 23{Ñ ¢AR= +~�"Y SY £3oe'( 9Y"#$ é0#5 

y9,f,5(gXÅ( I +$3Ufã( F 

  التصنيفات والأنماط والتسلسلات الهرمية للمكانة

iZ9$ 9Y ë@5%C ô9#'( u{|:@1 >:@'( §%41 %•ï05 y9-K'91 Ü0'( STUC 9{0&bnY 

å#ç9. %U:'(8 73'8 ié@'( ¶3oX=8 å@to'( FßUe5 ®]� y(29pÅ( É$nt' 7ï1 ="@C 

J$9-0'91 zY ÉC%^'( zt̀ 301 7= © t™0C (]� ÉC%^'( A. SC%Çè( SC]'( 73.g~C å-#1 

ùo5 °_9KQ( +o19m'( +&bnUo' F,E(j* SY L,b ,="@ã( STUC ùo0' °_9KQ( 7= ßUe5 

É$n' 7ï1 ©%:C  E9´,p  E(",-Y S$ +,f,5(gX* É$n'( %Çè( J@` 7= ="@C J$9-0'( F(]�8 

%Y\( ¨"≠ 7\ yAe'( Ü0'( u5 9{0&bnY ßUe5 SC%ÇÆ' 7ï1 (3-t#K<C Z%-'( N$ OR= 

3|$ I +$9Ø z0U05 yAe1 +∞9~Y FßUeC8 (]� },#K0'( ®28"1 Jx30'91 )* 

y9;90#0X( Ä3b },. 73T,X © t™5 ù'j Z%-'( F 

B ±90õ y9:`30'( +4@5%ã( },#K01  tñ: <Y )* 7= 9{Uo:0R SY +1%f0'( +,Kd~'( F

®]{a y9:`30'( STUC 7= JT~05 9|C= SY ÄnÇ ¶29f0'( w[ iö9@ã( ≤$ +,oU$ 

£29~0'( y9C9Tó91 FSTUC8 y(we-0o' Ü0'( ?4:<5 y(29p≥' 7= JT~05 ?0b ≤¥$ uo$ 
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+•(23'( ¶9d0RB(8 ,Ü:,@4'( A. 3� Ä9ó( 9Y"#$ 73T5 i9-Goe'( i2Z9` N$ l,,µ å#; 

i9-Goe'( k%Ç\( É,f0e58  E9ma8 ù']'F 

STUC 7= © t%:<C },#K0'( àLabel âN$ OR= +UX +019• É$n' ñ:Y STUC 

9{0&bnY SY J@` SC%Çè( 9Y"#$ ="@C J$9-0'(I1HF 9Y"#$ 73T5 £9#� ,y9-,#K5 STUC 

+,f,5(gX≥' 7= Z" <õ 29,Q(  E(/9#1 å,' ëma N$ ∂C2ï5 J$9-0'( ?0b ®]� ,+&Go'( ST'8 

N$ },#K0'( Z"Gã( É$ tn' %Çè(  E9|C= F 

7* k"b* y9:@0'( %M.\(  Ei29•*  E9;9$∑*8 y9-,#K0o' Ü� 9†= STUC 7= Z3m5 )* 

¢AR\( i".∏ã(  E9,5(j FJ;\8 +a%:Y },. STUC 7= ¨"≠ (]� ,%Y\( πga( 7= J. Z%a 

ùo0UC 9Y= +Yn$ },#K5 /9`2∑ 8= /(∫Ç F+a9H* )* ,ù'j πga( 7= J. +$3UW SY 

ñ0$3Ufã( +-,4' zY /9|$= 9{0$3UW ,+x9Q( +:,H88 zY /9|$= +$3Ufã( k%Ç\( F

SY8 J;= ",ef0'( ,sZ9ã( πga( 7= /9|$= n. ñ0$3Ufã( 73Y"d0eC +,f,5(gX* 

’i"b(3'( i"b(31‘ zY u{|:1 ,>:@'( 782"^C8  EA_(Z zY /9|$= +$3Ufã( k%Ç\( F

πga(8 7= ô9,mY uKQ( w z-5%Y A1 O,a +C9-T'( J:f,' ’i"b(3'( i"b(31‘ +,f,5(gX* 

i%m0eY 9,$9Ø àÉeG1 +,H%-'( +M'9M'( SY JK-'( L'9M'( Fâ9{#,b B z,40eC s= Z%a 

,"b(8 /(3X 79.  E9`2∑= 8= ,E(∫Ç= 7= c3mC /(Zï1 J|a= SY s]'( Oo:-C ,z,Uç( 7=8 

73TC  E9-,4' zY /9#1= O0$3UW à8= O$3Râ,  E9:,H88 zY /9#1= +$3Ufã( k%Ç\( à8= Ö3#'( 

%Çè(Fâ 

Ü#:C (]� la9ó( 7= ¢AR\( STUC 7= 73T5 ,+019• ?0b 9Y"#$ B 73T5 +,#@Y N$ 

+C= y9an0Ç( +,$3H3Y F"m0:C §2l'( 7= ∫Q( ,E(Z9[8= Ao.8 (3o19` ,E(∫Ç= ".ï0C 

u�"#$ (]� Z9m0$B( F"m0:C8 ∫Q( 7= ∫Q( SC%Çè( ëma u� SC]'( 73'Z9@0,X 

,789:0'( 73o:f,X8 uª(Z9m0$( ®]� ".ï05  E9|C= F(j* 9Y  äº'89b 7= ¶%{05 SY (]� 

,c9&#'( "f0X 7= ù@X9TY +x9Q( ,°`9#05 7=8 ù59:o45 u4G05 F,ù']' (j* ºG@x= 

,E9m~#Y SY JU0Gã( 7= Z3:5 ,ù;(2Z=  En;9$ c= ,En;Ω 3GR 28"'( zt̀ 30ã( ù#Y F(j* 79. 

                                                 
à1â  ûa8 y9Go4KY y(29p* ,§3e'( (]�8 9Y ?Ue<C ö∏ã91 àå#,@X 1974Fâ 
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ù-,#K5 Ä3mC ùR= ,∫Ç= ùoY9:,X 78%Çè( ,∫Çï. 9ã9ì8 79. SY s"fã( +@e#'91 

ù' 7= ©™05 A. © t™0C ,∫Q( ùRha ".∏0X y9:`35 z,Uç(F 

7* (]í Ö3#'( SY ë,U#0'( ñ0f,0R ñ0-X∏Y :9æ("b* +GH(8 A#,1 k%Ç\( %M.= 

 E9H3U[  E9t,-ø8 F9Y= +f,0#'( +GH(3'( Ü{a 7= z,Uç( 73o:-C =3X= 9¿ cloC 7\ 789:0'( 

ÄZ9@0ã( ñ1 ñ0$3Ufã( 79. STUC 7= za%C SY ¢9mR z,Uç( F9Y= +f,0#'( %M.\( 9t,-ø îï0a 

SY s= y89-5 I Z"$ §2l'( ,∫Q(8 9¿ ûo¡ +,@o[= +,o`=8 FI ®]� ,+'9ó( A#,1 ¬9:5 

790$3Ufã( SY 29m0aB( )* 789:0'( ,ÄZ9@0ã( 7ha /9|$= +$3UW +,o`\( ¬9:0X %M.= FB 

+1(%[  E(j* SY 7= y9,o`\( iZ9$ 9Y ?:e5 )* +'l:'( +,$9a"'( F 

+a%:ã8 É@e'( /(28 ,ù'j πga( 7= £9#� 73RA• SY ∫Q( 78é$8 SY §2l'( 

I +#C"Y ,+#,:Y J.8 "b(8 u{#Y J$9-0C zY J. Z%a %ÇΩ i%Y i"b(8 I Ö3@X\( F

,£(]#,b +@e#'91 ,∫do' u&:Y uªn$9-5 ¨"õ JÇ(Z u{0$3UW Ü�8 ù']1 sZ∏5 )* 

789:0'( ,ÄZ9@0ã( ST'8 +@e#'91 ,§2lo' 73T5 u&:Y uªn$9-5 zY +$3Ufã( k%Ç\( 

às= zY ∫Q(â, Ü�8 ù']1 sZ∏5 )* +@`9:Y 2"^'( ÄZ9@0ã( F,(]' 7ha ëX30Y ¢9m#'( 

+@e#'91 +,o`√' /9`2l'( 73T,X J`= SY ëX30Y ¢9m#'( +@e#'91 +,@o[√' /(∫Q( F

%U0e,X8 (]� w•ï0'( ?0b 9Y"#$ 73TC £9#�  ƒJ,Y k"' J. +$3UW I 7= ë@5%5 zY /9#1= 

9{0$3UW à8= 9{$3R Fâ7* (]� w•ï0'( %U0e,X OR\ (j* 79. £9#� Z"$ ñ:Y SY y(%ã( 

Ü0'( Üm0o5 9{,a +,o`\( /9`2l'( +,@o[\91 ,/(∫Q( 7ha (]� JtMU,X +Kb SY ≈9Ø* 

yn$9-5 +,o`\( ≤.= SY + tKb ≈9Ø* yn$9-5 +,@o[\( à 79[23Y8 9#,0C21982â F+f,0#'(8 

Ü� OR= STUC y9-,#K0o' 7= u$"5 ¢AR\( Ü0'( ¬9:C z,Uç( ,9{@@e1 +,o`\(8 ¬9:0X 

%M.= SY ñ`9@'( F 

STUC 7= Z3m5 y9-,#K0'( )* w•ï5 %ÇΩ  E9|C= Fj* 9{#TUC 7= u$"5 yneoe0'( 

+,Y%í( +R9TUo' FN$ J,@X ,Ä9Mã( πga( 7= z,Uç( 73To0UC +UX ,+#,:Y Ä34'9. 8= 

i3m'( 8= ié@'( 8= i≤#'( ,+,53K'( STUC 9{0&bnY ,+'3{e1 ßUe58 +R29mã91 ñ1 ñ#•( 

SY ô9#'( FJ;\8 ,+ì9e@'( πga( OR= B ";35 £9#� u,` ,ë12 L,G1 OR= (j* 9Y ?m0'( 

,79Kdp 73T,X SY ßH(3'( Av= ùo0UC "Clã( SY ùo5 ,+Ue'( Av=8 ùo0UC J,om'( 
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9{#Y F7è(8 πga( 7= z,Uç( }K0C +X(é'91 Ä9,b /B∏� ?RZ\( k30eY ,u{#Y 

+$(Z3'918 }4o'(8 Ä9,b /B∏� N$\( u{#Y FSTUC= 7= 73TC ù'j ?(%m0eY  

,u:R 9#�8 Ä9MY ÜG,H35 Fπga( 7= z,Uç( 73Y"d0eC +,f,5(gXÅ( +,'90'( 

9Y"#$ 73m0oC °d~1 ?RZ= u{#Y :¶89#5 I 2"^'( 789:0'(8 9Y « 2"^C É$n'( %Çè( 

3'8 i%ã ,i"b(8 I8 ùo5 ,+'9ó( S' (3R89:0C +,R9• N$ §nìÅ( F7* (]� %Y\( ôö SY 

L,b ùR= iZ9$ 9Y ,2"^5 ù#T'8 S' ßY9e05 zY 2"^'( (j* /9; SY É$n'( %Çè( F

πga(8 7= z,Uç( 73Y"d0eC +,f,5(gXÅ( +,'90'( 9Y"#$ 73m0oC °d~1 N$= u{#Y :

 ƒ789:5 9Y « 2"^C %Çè( ñ5%Y N$ ,≈(30'( (j*8 9Y ,2"[ Soa (3R89:0C i%Y k%Ç= F7* (]� 

%Y\( },4' SY L,b ùR= JUG05 ùR3.  En t-^Y I ynm#'( ,+189#0ã( ù#T'8  E9|C= 

JUG05 ∑(l-0XB( SY L,b ùR= B JUG05 %M.= SY 2("mY  tñ:Y SY Än^0XB(F 

7* (]� ëU#'( SY £3oe'( åX∏C  Eneoe5  E9,Y%� +R9TUo'  E9,#@Y N$ +UX STUC 

9{0&bnY Fc3m,a ô9#'( ñ@C%m'( SY + tU` c%í( /(Zï1 ",; u†\ 73:,40eC © t™0'( 

+,`3-1 /n:0X(8 zY z,Uç( 9@C%m5 F,J19mã918 7ha ô9#'( ñ@C%m'( SY Ö9m'( 73Y3mC /(Zï1 

/» u†\ ñ-,4' zY z,Uç(  E9@C%m5 FSY8 J{e'( +a%:Y É@e'( /(28 iZ9:X °d~'( 

ÉC%m'( SY +Um'( ®9H28 S$ +,#@'( ,+,$A0;B( ST'8 J� £9#� /… z,40eC °d~'( 

ÉC%m'( SY Ö9m'( 7= Oo:-C Ä9,b ù'j ?®Z%-U1 

I z`(3'( å,' £9#� /… FÉ@e'(8 3� OR= 9Y"#$ 73TC ô9,mY uKQ(  E9,'9$ A1 O,a 

,+C9-T'( 73T,X SY J|a\( 7= ]ÇïC /%ã( O59ì3õ ñ1 +omR k%Ç=8 SY °d~'( 

,ôé'( SY 7= 2"^C O;(3C8 ":1 ù'j +13m$ B +C9† 9íI1HF ,ù']' 7ha °d~'( s]'( 

                                                 
à1â  7* ùR3.  E9:CZ8 ùG#UC S + wR + w2S + w3R ... = (S+wR)/(1-w2) 9Y= (j* 9Y ,ytZ%µ "ma 

c3m5  E9|C= 2"^'91 N$ ,c(8"'( 9¿ ù,4:C P + wP + w2P +w3P ... = (P + wP)/(1-w2). (]' 

å,' £9#� s= la9b N$ Z%U0'( AM,b 79.: 

  S + wR > P + wP FFF 8= w >(P – S)/(R-P). (]' 9Y"#$ 73T5 +U,` w iw@. A1 O,a ,+C9-T'( S' 

73TC £9#� L$91 N$ Z%U0'(F +@e#'918 u,mo' +,G,H30'(  o' S = 0, P = 1, 8R = 3, S' 73TC 

Z%U0'(  E9C"W 9Y"#$ 73TC w ≤.( SY 1/2. 
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I Ö9` +,#@'( +,$A0;B( z`(8 I ∂-'( F3{a c3mC /(Zï1 ,},:H ST'8 c3m,X A1 3� =3X= 

SY ÄnÇ O0'89À +H29:ã c9&#'(F 

7* c"$ k8"; i23M'( +oK-#ã( 9{Um$8 Ü� +f,0R SY ê_90R y9@• y9,f,5(gX* 

ñ@$n'( SC%Çè( F7* Z%µ É$n'( 8j +R9Tã( +|-d#ã( ûGo,X 2∫'( nT1 ña%4'( 

JT~1 Ã:a F9Y= (j* c9` 73@$n'( SY s8j +R9Tã( +,`(%'( w,^01 u{.3oX ,®(%.Å91 ORha 

Éú 7= ]Ç∏5 ®]� +m,mó( %&#1 29@0$B( SY J@` ñ@$n'( SY s8j +R9Tã( +|-d#ã( 

SC]'( 78%T-C Z t%U0'91 FST'8 (]� 29@0$B( Z3mC Ü@$B +R9Tã( +,'9:'( )* P%ó( N$ 

u{0:UX uª%{p8 y9@M'91 FJ;\8 +X(2Z (]� Ö3#'( SY ,%�(3&'( ±90≠ /%ã( )* %&#'( 

I y9,'Ω à+,T,Y9#CZ â+:U <e'(F 

  السمعة والردع

"ef05 +:UX É$n'( I y("m0:Y SC%Çè( 7ï~1 +,f,5(gXÅ( Ü0'( ©3X 

9{Y"d0eC É$n'( ù'j FÉ$n'( ù'j Ä9:a= +&bnY ÄnÇ SY E9,;j3UR +:U <e'( JT~05 

9Y"#$ J$9-0C zY ñ@$n'( SC%Çè( FN:a J,@X ,Ä9Mã( y∑ tl:5 +:UX 9,R94C%1 9†3T1 

+#T¿ ∑(l-0XB( 9�2(%m1 iZ9:0X( 2l; "Rn.3-'( I +19f0X( 8l^o' Ü#,0#;2\( FSTUC 

uY√' k%Ç\( 7= Õbn5 y(2(%` 9,R94C%1 SY J;= Ä3x3'( )* >:1 y9;90#0XB( 

 +x9Q( uí9:a= N$ 9{o:a Z2 O,o$ 73T,X 9Y Ä3bàk%Ç\( uY\( Ä9:a= s= âJ@m0eã( IF 

73T0X8 y9;90#0XB( +,R9@XÅ( 7ï~1 c(l0'B( ¬94C≤'( J@f1 ,§29ì y9;90#0XB(8 

+,#,K'( 7ï~1 c(l0'B( ¬94C≤'( ŒR3∞ ,ŒR3. 73T0X 9{:,Ø y(j +ox (]∞ %Y\( F9Y= 

+'ïeY 9Y (j* ºR9. ®]� y9;90#0XB( +G,Gx c= B Ü{a LG1 %ÇΩ F+4m#'(8 9#� Ü� OR= 

9Y"#$ 73T5 £9#� ©(%ì= +M'9• É`(%5 ,"�9~58 7ha y9R9�2 }`3ã( ≈9ó( "0U0X SY 

/B∏� ñoÇ"0ã( JT~1 ,ö9@Y JU~0' w•ï5 29,Q( ≈9ó( N$ +:UX ñ@$n'(F 

 ßUe5 ù' +a%:Y +:UX ô9#'( 7ï1 ©%:5  E9´,p 9Y S$ +,f,5(gXÅ( Ü0'( 

9†3Y"d0eC ?0b J@` 7= É;30C ù,o$ 7= c3m5 £29,d1 Ä8\( FVgm58 ®]� +,R9TYÅ( 

k"Y +U,` ù0a%:Y i".∏ã( +,f,5(gX≥' Ü0'( ùp3C É$n'( %Çè( 7= 9{Y"d0eC 
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ù:Y F7* k"b* §%ì ô9,` +U,` +C= +Y3o:Y Ü� ≤$ ¶9eb )* s= k"Y STUC 7= 

S teG0C £r(Z= Z3;31 ,+Y3o:ã( 9¿ 73T,X O,o$ Ä9ó( 9†8"1 à 9-C(21968â F,(]' Ao. 79. 

£r(Z= J|a= 78"1 ,y9Y3o:ã( Ao. ºto` ù0;9b )* ,y9Y3o:ã( Ao.8 ºto` 9{0U,` FI 

n. Ü0'3; +'341 +o|:Y ,ñfe'( N$ J,@X ,Ä9Mã( ºmmb +,f,5(gX* ’i"b(3'( 

i"b(31‘  E/(Z=  E(",; 78Z +a%:Y +,f,5(gXÅ( Ü0'( c8%C É$n'( %Çè( 9{Y("d0X( FºR9. 

+a%:Y +,f,5(gX* %Çè( ßUe0X É$n' 7= c3mC /(Zï1 J|a= 9X9X= I yB9b +o,o` 

ëma FN$ J,@X ,Ä9Mã( (j* ºR9. +,f,5(gX* É$n'( %Çè( "` ºa% <$ N$ 9†= ’i"b(3'( 

ñ0#•91‘ às= Ü0'( B 2"^5 9Y « umC %Çè( 2"^'91 I ñ0om#'( ñ0,H9ã(â, 79T' SY STUã( 

c9,m'( /(Zï1 J|a= SY s]'( O0mmb +,f,5(gX* ’i"b(3'( i"b(31‘ SY ÄnÇ ¶89#5 2"^'( 

789:0'(8 FST'8 ºe,' £9#� y9,f,5(gX* iwM. +o19` Än^0Xn' I s= SY ñ0'3ç( I 

,+'34@'( (]' 7ha +a%:Y +,f,5(gX* %Çè( JT~1 û@eY S' £"$9eC  En:a I c9,m'( A1 3� 

J|a= SY +,f,5(gX* ’i"b(3'( i"b(31‘ iZ":0ã( π(%[\( FI ,+m,mó( 7* %^x ufb 

ÉeTã( îè( SY +a%:Y +,f,5(gX* %Çè( 3� Z%W ô9,mY %ÇΩ +R90ã +,f,5(gX* 

’i"b(3'( i"b(31‘F 

7* Ä(∏e'( S$ +U,` y9Y3o:ã( STUC  E9|C= 7= Éom<C  E9X=2 N$ Ém$ :9Y Ü� +U,` 

à8= +-o. âZ3;8 ñ@$B SC%ÇΩ 73a%:C ?ù0,f,5(gX* ,¶(3ç(8 ,z@4'91 "U0:C N$ +C= 

+,f,5(gX* ë@|'91 ºR= c"d0e5 F(jha º#. c"d0e5 +,f,5(gX* +o19` ,Än^0Xn' JMY 

+,f,5(gX* ’i"b(3'( ñ0#•91‘ STUC 7= 73T5 +-oT0'( iw@. FSY +,b9#'( ,k%Ç\( (j* 

º#. c"d0e5 +,f,5(gX* STUC 7= O;(35 N$ J|a= i23x 789:0'91 ,JY9T'(  E(j* A12 

":e0X J:ç ù0,f,5(gX* +a8%:Y k"' É$n'( %Çè( FN$8 J,@X ,Ä9Mã( (j* º#. 

c"d0e5 +,f,5(gX* ’i"b(3'( i"b(31‘, 73T0X  E(",:X J:ç É$n'( %Çè( S tUMC ®]� 

+m,mó( },T0C8 ,9{:Y z@4'918 +4Cö 7= ÜmoC J@m0eã( Än&1 iw@. A1 O,a +C9-T'( 

L,G1 73T5 J|a= y919f0XB( Ü� +,f,5(gXÅ( +-,4o'( FI ,+m,mó( A. 9#o` ,E9-RΩ 7* 

 +,f,5(gX* y(∑9,0Y( k"b*’i"b(31 i"b(3'(‘ 9�l,,µ u0C 7= 9í +@e#'91 J{e'( SY OR= Ü� 

/9#•= wX +@:o'( ?0b 7*8 79. É$n'( s]'( 9{Y"d0eC « åX∏C +:UX "ó 7è( F 
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7* £n0Y( +:UX i",ì8 c("d0XB +,f,5(gX* ’i"b(3'( i"b(31‘ 3� /… ",-Y 

,É$ tn' {#T'89 ºe,' J|a= +:UX STUC 9{.n0Y( I z`(8 %Y\( F7* J|a= +:UX 

STUC 9{.n0Y( Ü� +:Ue'( +X ¥ äé'( FJ|a=8 Ö(3R= ñXé'( 3� £(j s]'( OC"' +:UX 

c9,m'( Pnd0X91 ≤.= /… ST¿ SY É$n'( ,%Çè( I ñb OR= B ßY9e0C zY s= 2"[ 

,79. SY É$n'( %Çè( F7* +mC%ì Pnd0X( ≤.= /… O#Y 3� 7= 2"^5 (wM. L,G1 7= 

É$n'( %Çè( J t|-<,X 789:0'( Ä(3ì º`3'( N$ 2"^'( Ä(3ì º`3'( FJ|a=8 +mC%ì 

z,f~0' 789:0'( O'9KG0X(8 SY %Çè( Ü� 7= © ä%:<C ù#$ ùR=  ƒ°dp B 789:0C i%Y 

k%Ç= N$ §nìÅ( (j* 9Y c9` %Çè( 2"^'91 3'8 i%Y i"b(8F 

Seó8 ,Õó( å,' SY J{e'( å,Xï5 +:UX +X(ö FSUa J;= 7= ©%:<C ù#$ 

ùR= , ƒôö ù,o$ 7= 2"^5 ,E(wM. (]�8 Ü#:C ùR= SY JU0Gã( 7=  tl-ä0e5 É$n'( %Çè( 

2ïM,' um0#C8 F?0b åXï05 ù0:UX N$ 3GR ,",;  <J äU0 <≠ 7= J <Ç"ä5 I "C":'( SY 

y9ea9#ã( w[ +Clfã( y(Z(2≥' FN$ J,@X ,Ä9Mã( (j* 9Y 2"[ É$n'( %Çè( 3'8 i%Y 

,i"b(8 73T0ea  E9`l¿ ñ1 ©™0'( +R3~Q91 Ü0'( 9{@o40C å,Xï5 +:Ue'( Ü0'( É[%5 

,9∞ ñ18 +'89À iZ9:0X( y9`n:'( +CZ3'( I J$9-0'( ≈9ó(F 

7* 9Y J:ú i23K'( %M.= +Y90` 3� 7= É$n'( %Çè( "` 73TC 9|C= ?:eC )* 

å,Xï5 ,+:UX (]í8 É@e'( "` 73TC w[ ßY9e0Y 3� %Çè( zY yB9b 2"^'( Ü0'( 

9{Y"d0e5 ,ºR=  EB89À SY 9ínÇ å,Xï5 ù0:UX F9Y"#$ Ä89≠ J. "b(8 SY  äñ@$n'( 

å,Xï5 O0:UX J;\ 9{Y("d0X( "H ñ@$n'( SC%Çè( I ¶9:'\( ,+,o@m0eã( 73T,X 

SY J{e'( +Cr2 7= uªn$9-5 STUC 7= 2"G#5 )* J-X\( I +oeoX +oC3ì SY 

y913m:'( +'Z9@0ã( F 

ùo0UC J. ©%ì SY ©(%ì\( la9ó( 3GR /9$ZÅ( ORï1 B ÕbnC 9Y Ä89≠ ©%4'( 

%Çè( Oo:a F"C%<C J. SY ña%4'( 7= %{&C N$ OR= É:x Z9,mRB( ÜT' }TC ©%4'( 

%Çè( S$ yB89À u{-C3d0' %U#0'(8 u{,o$ F 

Vgm5 +'341 +o|:Y ñfe'( 7= SY §%4'( i",ç( +@e#'91 É$n' ÜT' %{&C 

É:x Z9,mRB( Ü� 7= c"d0eC É$n'( +,f,5(gX* ’i"b(3'( i"b(31‘ F7* +ì9e@'( 
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+mo4ã( +,f,5(gX≥' 9{o:ú +o{X ",.ï0'( 9{-x31  E94UR  E9019• SY £3oe'( FA. 7= +'3{X 

l,,U0'( J:œ SY É:K'( +@e#'91 ñ@$n' SC%Çè( 7= (3ox(3C 9í9-[* F7* +,f,5(gX* 

’i"b(3'( i"b(31‘ Ü� +mC%ì +o$9a y9@Mo' J:;8 É$n'( %Çè( c3mC }t,T0'91 FÜ{a 

>a%5 7= π%:05 +X(éo' ,%U#0'(8 9{#T'8  E9|C= B c3m5 sï1 Ö3R SY +X(é'( N$ 

SC%Çè( F(j* 9Y }t,. É$n'( %Çè( Oe-R ,9{:Y 73T0X +f,0#'( Ü� 789:0'( ÄZ9@0ã( F

"`8 û tmG0C ÖZ%'( I +m,mó( SY ÄnÇ å,Xï5 +:UX +#,:YF 

7* k"b* y9C9[ £n0Y( +:UX +#,:Y Ü� ù#,TU0' SY û,mõ ÖZ%'( SY ÄnÇ 

"C"ª Ä3m:Y FºR= Ä89õ 7= clo<5 ùe-R +19f0X91 ºR= I z`(3'( B "C%5 9�j9ø( 3' 

ºG#X +x%-'(  En:a F"m' º$Z2 y9CB3'( i"G0ã( Z9õÅ( Ü0,a3e'( O0:#Y8 SY Än0b( 

ñ'%1 +,1%^'( SY ÄnÇ "C"{0'( S~1 ¶%b ô8D  E(Z2 N$ JMY (]� ¶9K0[B( F

J:ç8 (]� "C"{0'( ,EB3m:Y º:X y9CB3'( i"G0ã( )* å,Xï5 +:UX 9í 9{-x31  E("o1 

c3mC  En:a ],-#01 JMY ®]� ,y9RA|'( N$ u[%'( SY +-oT0'( iwKm'( "Y\(F 

A. 79. c9#0,-' å-R ?#:ã(  E9Y9µ +@e#'91 +Y3TGo' +,TC%Y\( 9Y"#$ u5 j9ø( 2(%m'( 

Ä9ÇZh1 y(3` +C%Te$ iw@. c9$ 1965 F7* +#U,� +@[%'( I –9-ó( N$ +:UX +#,:Y "` 

u5 w@:0'( 9{#$ I i%.]Y +C— )* %C∑8 Ö9a"'( ÜTC%Y\( y%182 ,(2A#.9Y SY 73; 

,7353R ®"$9eY 78∏~' SY\( ,≈8"'(  E9:a("Y S$ ©("�= y9CB3'( i"G0ã( +,TC%Y\( I 

¶3#; c9#0,a : 

  : أهداف أمريكا

70 +_9ã91  − É#f0' +UCl� +,TC%Y= /(%TR +Clq à9#0:Ue' 9#-x31  En,-.Fâ 

20  +_9ã91 −  c9#0,a ¶3#; ”(2= /9m1*à9í +‘90ã( ”(2\(8 â+,#,K'( i%4,e'( ±29Ç F 

10 +_9ã91  − VAe'( É:~' ¶3#; c9#0,a z0U0'91 §%41 ’,$ %M.= +C%b Fà S$ å@0mY

 Ü•283#,.8 79{,p1971P , :432â 

7* +Y(Z* ÖZ%'( SY ÄnÇ û,mõ +:UX +1nK'91 Ü� %Y=  ƒc9� å,' ëma N$ ",:x 

+X9,e'( ,+,'8"'( J1 I "C":'( SY }_9Ñ3'( +,oGã( +,Y3Tó(  E9|C= FA#,18  <l t.%C (]� 
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¶90T'( JT~1 »9X= N$ }`(3ã( Ü0'( å,' 9{,a +4oX ,+Cl.%Y 7ha 29ì* JU:'( û@4#C 

 E9|C= N$ "C":'( SY }`(3ã( Ü0'( SU|05  E9$3R SY +4oe'( +Cl.%ã( FÉ@e'(8 3� OR= ?0b 

y9Y3Tó( %M.\( +,o$9a B z,40e5 7= ]Çï5 c(l0'( 9{,#ì(3Y JT~1 ,Üv"1 8= Oä# äU ÷|ä5 F

 EB"18 SY ,ù'j k"' +Y3Tó( yn$9-5 +,f,5(gX* zY ,ñY3TGã( ®]�8 yn$9-0'( 

 E(wM. 9Y ]d05 JTp +o|:Y ñfe'( i2%T0ã( F 

  الحكومة والمحكومون

Éú N$ +Y3Tó( 7= ÖZ%5 9{,#ì(3Y SY £9{0R( 73R9m'( FN:a J,@X ,Ä9Mã( SY 

J;= +C9@; É_(∫'( JT~1 ,J$9a N$ +Y3Tó( 7= Õa9õ N$ 9{0:UX 9†3. ”9m5 SY 

¶ t%{0C SY É_(∫'( FiZ9$ 9Y û-#5 +Y3Tó( N$ y9m,mG0'( yA.9Gã(8 ñ1%{0Uo' SY 

É_(∫'( %M.= 9¿ JKõ O,o$ SY y913m:'( +H8%-ã( u{,o$ F7* ©"� +Y3Tó( 3� 

z@4'91 /9m1Å( N$ 9{0:UX £9eYÅ91 ñ1 t%{0<ã91 u{0U.9À8 SY J;= ÖZ2 J. SY Ä3 te<5 O' 

Oe-R 7= ¶%{0C SY É_(∫'(  En@m0eY FA. 7= 9Y û@4#C N$ zØ É_(∫'( û@4#C  E9|C= 

N$ "C":'( SY Ä9Tp= +@`(%ã( :7* J|a= +o,X8 +Y(ZÅ £3oe'( z,4ã( SY ©%ì ñ#ì(3ã( 

3� 7= ?m@5 +Y3Tó( i2Z9` +@[(28 I åC%T5 Z2(3ã( JT~1 ":1= wMT1 SY Ée#'( 

+KKdã( °Kó 78∏~'( ,+,'9ó( SY J;= /9m1Å( N$ 9{0:UX 9�29{0p(8 +1nK'91F 

I +'9b +Y3Tó( ,ñ#ì(3ã(8 ùo0µ +,#@'( +,$A0;B(  EnM¿ à E9@$B â E9Cl.%Y  E("b(8 

+a9HÅ91 )* "C":'( SY ñ@$n'( ñC3R9M'( F";358 +,#1 +,$A0;( +∞9~Y I %¥Tä0G<ã( s]'( 

Ä89≠ ÖZ2 ñoÇ("'( )* O`3X FSY8 +oMY\( k%Ç\( 3� Ä9MY +C23ì(≤YÅ( Ü0'( Ä89õ 

ÖZ2 y(23• y9&a9Gã( +:190'( 9í FI J. +'9b SY ,ñ0'9ó( 73T5 +oT~ã( Ü� z#Y 

y9C"G0'( SY ÄnÇ –9-ó( N$ +:UX +019• I JY9:0'( u{:Y FSY8 J;= –9-ó( N$ 

®]� +:Ue'( "` Éo40C %Y\( +{;(3Y  ò"õ ñ:Y +1nK1 i3`8 ±%ø S$ +a9. å,C9mã( 

Ée#'(8 +oÇ("'( I ùo5 +,|m'( y(]'91F 

B8 z,40e5 ?0b +Y3Tó( %M.\( i3` J,:-5 +C= i"$9` 9�290ø Ü� FN$ +Y3Tó( 

7= Öl0#5 c(l0'B( SY +,@'9[ ñY3TGã( SY J;= 7= 73T5 i%•∏Y FÉo40C8 c9,m'( ù']1 
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zH8 J,:-58 "$(3` L,G1 73TC SY s"fã( +@e#'91 +,@'9^' ñY3TGã( 7= 9�3:,4C 

u&:Y y9`8\( FSY8 +oMY\( N$ ®]� +oT~ã( +,X9X\( ù'j Ä9Mã( s]'( ¨ <" ä≠ I u,&#5 

¨ t3o0'( Ü$9#K'(F 

A.8 9{o tTp l'3TX à1983â, 7ha +'9.8 u,&#0'( ÜY3Tó( +.é'(8 +:H9Q( 

u,&#0o' 9æ I +o|:Y ñfX zY A{|:1 >:@'( Fy(29,da +.é'( I +C= +4mR SY 

¢9m#'( Éú 7= ûa(305 JT~1 Ü$3ì zY ,"$(3m'( 8= 7= °oU05 9{#Y F9Y= y(29,Ç 

+'9.3'( Ü{a 7= ?#@05  E94UR  E9C],-#5 I JY9:0'( zY ùo5 +.é'( ,y(]'91 (]�8 ëU#'( 9Y= 7= 

73TC  E9R%Y 8=  E9C◊`F 

J. ",-0e,X 9{#,b ,"$(3m'91 +.é'( ºYl0'(8 +R8%U1 ],-#0'91 +'9.3'( ºY9` 9Y E(j* 

ÄZ9@0ã( 789:0'( SY +.é'(8 +'9.3'( SY F'( SY ",-0e5 +'9.3'9a",-0e5 +.é'(8 ,+.é'( c(l0 

SY +R8%Y +'9.3'( FÉt#f0C8 n. ña%4'( },'9T0'( +&�9@'( y(/(%;Å ],-#0'( i9H9mã(8 F

Z9K0`B( N$ J`= +-oT018 c90'( c(l0'B( N$ +@5gã( "_(3-'( E9|C= ÉeT,X zU0fã( 7= A.F 

ST'8 (j* 9Y ºKtoµ +.é'( ºY9`8 +'9.3'( c("d0X91 ],-#0'( ,s◊m'( ¬9:,X 79a%4'( 

SY },'9T5 y913m:'( +`n:o' +,_9|m'( +œ9#'( SY ù'j FA. 7= +.é'( O;(35  E9|C= 

 E(/(%[* 3GR °oU0'( (j* ºR9. +'9.3'( c"d0e5 +X9,X ],-#5 +R%Y B JUä0 <≠ 7= É`9:5 

°oU0'( FA. 7= +'9.3'( ¶]f#0X 3GR c("d0X( ëUR c29x  òô9`8 zY +.é'( +$894<ã( 

SY J;= Ä3Kó( N$ "_(3a ],-#5 J,:-58 "$(3m'( +&�9@'( SUM'( JT~1 w[ Ä3m:Y F 

STUC +'9.3o' 7= ?#@05 +,f,5(gX* ’"b(3'(i i"b(31‘ Ü0'(8 Ü4:0X +.é'( 

 E(la9b c(l0'n' ,Ü$34'( ù']18 É#f05 c9m0RB( JMU0ã( +X9,e1 ],-#0'( s◊m'( FI JÑ 

¢8é'( +U_nã( ÉX9TUo' 8= y9$3a"ã( ô9,mY8 ,uKQ( STUC +`n:o' ñ1 +{ç( 

+U&#ã( +{ç(8 +:H9Q( u,&#0o' 7= 73T5 +`n$ +:a9R 9,$A0;( SY c(l0'B( Ü$34'( 

],-#0'(8 7%ã( 7(2%T0ã( F 

+-K'(8 i"C"ç( Ü0'( 9{Y t"` ±j3UR ’l'3TX Scholz‘ J$9-0o' ñ1 +Y3Tó( 

ñY3TGã(8 Ü� 29,Q( I9HÅ( s]'( OTo0µ +Y3Tó( A1 ûto:0C +Y(™1 wC9:ã( FzH3a 

29,:Y ¨ t3o5 ,c29x N$ J,@X ,Ä9Mã( J:f,X /(%[Å( °toU0o' (w@.  E("; FSY +,b9#'( 
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,k%Ç\( 7* zH8  E(29,:Y  En�9e0Y  E("; Ü#:,X  E9• t3o5 ,E9b3UeY ù']18 JomC ÉeTã( 

îï0ã( SY 789:0'( ÄZ9@0ã( s]'( O@eT0X +'9.3'( SY ÄnÇ c(l0'B( Ü$34'( F+$"Q(8 

Ü� "C"õ +Y(ü 29,:ã( JT~1 z-5%Y A1 O,a +C9-T'( Ä3KGo' N$ u&:Y za9#ã( 

+,$A0;B( ,u,&#0o' ST'8 ºe,' +:-5%Y  E("; L,G1 z#µ 2 t345 ëUR º19• SY c(l0'B( 

Ü$34'( SY J@` z,Ø y9.é'(  E9@C%m5F 

+a9HÅ918 )* z#x wC9:ã( ,9{m,@458 iZ9$ 9Y c3m5 +Y3Tó( >-1 y9anQ( ñ1 

©(%ì\( +x9Q( FJ|a=8 Ä9MY 3� +,|` §n4'( Ü0'( c3m5 +UTGã( 9{,a ß#U1 +C9x3'( 

"b\ ,SC31\( π%-58 y9@o40Y y9$3a"Y u$Z J-4'( N$ %Çè( F7* JMY ®]� Ä3oó( 

+´,X º,K'( É@e1 c"$ +,`("KY y9$3a"Y u$"'( ,+mbn'( c"$8 9{0,`3•3Y F(]í8 

,É@e'( "m' u5 V(g`B( 7ï1 ?4:5 yn$9-0'( +,o@m0eã( ñ1 SC31\( +:,@ì +,'Z9@5 SY 

ÄnÇ VAe'( s]o' c3mC +C9x3'91 ÉGe1 y(∑9,0Y( i29Cl'( (j* 9Y  t™` %Çè( I 

y9$3a"Y u$"'( à wX89†8%.8 S.83#Y1979â F7* (]� Vgmã( Z9TC JKC )* zH8 SC31\( 

I }`3Y +o|:Y ñfe'( ,i2%T0ã( A{.gC8 791 t%ú y9,f,5(gX* +,#@Y N$ 789:0'( F

SY8 JY∏ã( 7= 73T5 +f,0#'( i",-Y J-4o' SY ÄnÇ êC8%5 ëUR º19• SY 789:0'( ñ1 

SC31\( +,#@Y N$ ÄZ9@0'( s]'( %;90C y9$3a"U1 u$Z +`3•3Y J19mY y(∑9,0Y( i29Cl'(F 

B ë@5%5 y9Y3Tó( 9{,#ì(3U1 ,ëma 9{#T'8 ë@5%5 y9Y3TG1 k%Ç= ù']. FI 

>:1 ,y9`9,e'( STUC JT' +Y3Tb 7= J$9-05 zY +C= +Y3Tb k%Ç= JT~1 Ü_9#• F

Ä9Mã(8 N$ ù'j 3� i%4,X i29f0'( +,ã9:'( Ü0'( z,40eC "o@'( 9{,a 7= π%-C Z3,m'( N$ 

y(Z2(3'( SY "o1 ,%ÇΩ N$ J,@X Ä9Mã( +^,K1 Z2 ÜY9m0R( "H y9X2Aã( +C29f0'( w[ 

+'Z9:'( FST'8 +Ue'( iwMã( k"' y9Y3Tó( Ü0'(8 « u0C 9�]Ç= 79@eó91 "ó 7è( Ü� 

9†= +,#@Y N$  òπ(2= +,U,o`* iZ"À FI8 c9&#'( Ümì9#ã( ,°'9Q( 73TC k"' J. É$B 

Z"$ J,o` ëma SY ,7(wç( B8 J$9-0C B* zY /B∏� 7(wç( F7* yAe'( +,'è( (]í Ö3#'( 

SY ?#@'( +,$A0;B( Ü� Ö3H3Y LG@ã( cZ9m'(F 

  المَناطقية
 ÷" ä: <5 uY\( zC29~ã(8 +C29f0'( J_9@m'(8 23,4'(8 +oMY= N$ ñ@$n'( SC]'( iZ9$ 9Y 

73o^0~C SUH Z8"b +,U,o`* +#,:Y Fu <{a 73o$9-0C zY u†(w; %M.= wMT1 SY u{o$9-5 
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zY SC",:@'( F,ù']18 7ha u{b9fR "U0:C JT~1 w@. N$ k"Y Seb u{_(Z= I 

uªn$9-5 zY u†(w; FSTUC8 7= 73T5 7(wfo' +-,Ñ8 k%Ç=  E9|C= FSTUC 29fo' 7= 

%ta3C B9MY k]0 <≠ O1 F(j* 79. 29ç( c3mC /(Zï1 ,",; 7ha O.3oX STUC 7= "tom <C F®]∞8 

+mC%4'( STUC y9,f,5(gX≥' +G;9#'( 7= é0#5 ñ1 c3U$ ,79Te'( SY 29; 29çF 

STUC %&#'( )* u,'9`\( ñ0mC%41 ñ0-o0q  E9Y9µ F+mC%4'( )8\( Ü� ûa8 +,a(%^ç( 

/9|-'(8 sZ9ã( FN$ J,@X ,Ä9Mã( A12 73TC c9&R ’’¥$ ÖäZ8 £w[ ’,:C‘ I §Z9#Ç 

Ä90m'( "` é0R( SY  
ò
/l;  òw^x SY +{@; Ä90m'( )* ûì9#ã( i289fã( F9Y= +mC%4'( +,R9M'( 

%&#o' )* u,'9`\( Ü{a ÉeG1 /9|-'( Z%fã( °_9Kdo' FN$ J,@X ,Ä9Mã( STUC 

+.é' +C29œ 7= § t3e5  E918éY w[ ≈3G. 2("mU1  tñ:Y SY % tTe'( 2("mY8  tñ:Y SY 

ñ,a9T'( F7* 7(w; (]� ¶8éã( w[ ≈3GT'( Ü� y918éã( k%Ç\( 0'(Ü I §3e'( 

2("mU1 J`= 8= %M.= SY % tTe'( FN$8 å-R ,2(%^'( A12 ]d0C  ƒß tp%Y »9,X  E9:`3Y  E9#,:Y 

N$ ",:x  ò":<@'( ≈(≤,o'( ÿ Õa9Gã(  E9:`3Y8 I  ò":<@'( Üã9:'( ÿ ≈(l:RB( F(j* 79. £9#� 

"C":'( SY ñG tp%ã( ñea9#0ã( zY u{|:1 ,>:@'( 7ha Ÿ7(w;⁄ ß tp%ã( u� '8=ù´ 

SC]'( I z`(3Y +∞9~Y F(]T�8 7ha u,'9`\( STUC 7= 73T5 y(/9|a  òiZ%W +a9H* )* 

9†3. y(/9|a +,a(%^; F 

%ta3C8 2A:0XB( +,'Ω k%Ç= +a9HÅ91 )* ",om0'( 8= i9.9Gã( Ü0'( STUC SY 9ínÇ 

y9,f,5(gX≥' 7= Jm0#5 SY 79TY )* 79TY %ÇΩ FSTUC 7= ¨"≠ 2A:0XB( (j* 9Y 79. 

z`3Y +,f,5(gXÅ( J`\(  E9b9fR "` u5 O'n0b( SY J@` JeR 29ç( %M.\(  E9b9fR FST'8 

/(3X ºR9. y9,f,5(gXÅ( "` yé0R( ≤$ ",om0'( 8= ,2A:0XB( i%T-'9a Ü� 9{e-R :7* 

7(wç( ,73o$9-0C +,f,5(gXÅ(8 %M.\(  E9b9fR é0#5 )* z`(3ã( +‘90ã( F?m@C 7(wç( 

ñ019• I ,u{:`(3Y ST'8 y9,f,5(gXB( 9 ä{<#
¥TU<, äa 29~0RB( F 

J:ç8 ®]� +,oU:'( +o19` ,J,oG0o' B "1 SY 9�"C"õ SY +,b9#'( +,oT~'( F

π(%[√'8 ,+,G,H30'( JYï5 I +,#1 +4,e1 u,'9`√' Ü0'( 73T5 9{,a z,Ø ”(2\( 

+U temY L,G1 7= J. É$B OC"' +:12= ,7(w; "b(8 SY ÄA~'( "b(88 SY §é'( 

"b(88 SY ¶3#ç( %ÇΩ8 SY ¶%^'( FJK≠ J. É$B I J. ŸJ,;⁄ N$ +;2Z V9fR 
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ô9m5 Ä t":U1 O_(Z= zY OR(w; +:12\( F,]_":1 (j* 79. k"' É$n'(  E(29;  E9G;9R 8= ,%M.= 

 u{#,1 SY E9b9fR %M.\( É$n'( +,f,5(gX* )* É$n'( Ä t3G0,Xà 290¡ 8=Ü_(3~$ JT~1 

SY ñ1 J|a= y9,f,5(gXÅ( I Ä9b Z3;8 +f,0R ÄZ9:ä5 ñ1 7(wç( %M.\( 9b9fRFâ 

ùo0µ ?#@'( +,$A0;B( +,U,o`Å( y(l,Y iwMY F9�("b* 7= SY +'3{e'( N$ 

,+,f,5(gXÅ( I J`= ,%C"m5 7= ÜUõ 9{e-R SY i%4,X +,f,5(gX* i"C"; I +,#@'( 

+,U,o`Å( A. 3� Ä9ó( 3' ºR9. ºe,' SUH +,#@'( +,U,o`Å( FJ;\8 © t%:0'( N$ ,+,'è( 

Éú z,X35 }C%:5 2(%m0XB( JU~,' +U&R\( +,U,o`Å( F% t.]5 ORï1 I JK-'( L'9M'( 79. 

STUC +,f,5(gX≥' 7= V90œ +,f,5(gX* k%Ç= (j* º$940X( Ä3Kó( N$ +;2Z =$N 

SY ëX30Y +;2Z 79 tTe'( I ùo5 +´,@'( Fy(29@:1 ,k%Ç= STUC Z%-o' "b(3'( s]'( 

c"d0eC +,f,5(gX* i"C"; 7= V90ú  E9$3UW  E9,R9TX SY ñ#ì(3ã( ñ,ox\( (j* c9` 

cZ9m'( "C"ç( /(Zï1 zY Sì(3ã( Ãx\( J|a= SY /(Z= Sì(3ã( Ãx\( zY Sì(3Y Ãx= 

%ÇΩ F(j*8 « z40e5 +C= +,f,5(gX* 7= V90œ Ö3UW ¬9TX 7 t3TY SY ñ#ì(3ã( ,ñ,ox\( 

 E(j* STUC 7= Ä9mC S$ +,f,5(gXÅ( +,ox\( 9†= i%m0eY  E9,$9ØI1HF 

SY8 J;= z,X35 ®]� u,�9-ã( +U&R√' ,+,U,o`Å( πga( 7=  E(Z%a  E("b(8 c"d0eC 

+,f,5(gX* i"C"; "` c"` )* i"b(8 SY ûì9#ã( +,#Te'( à8= y(29ó( â79 tTe' J. "b(8 

u{#Y c"d0eC +,f,5(gX* +,oÀ +,ox= FSTUC /%Uo' 7= Ä3mC 7= +,f,5(gXÅ( i"C"ç( 

c3m5  ;<(6-,(= >7 ?@A BC63DE +,f,5(gXÅ( +,ox\( (j* 9Y c9` J. z`3Y I u,o`Å( 

Ä t3G0'91 JT~1 Ü_9† +,f,5(gX≥' i"C"ç( F£(]#,b STUC /%Uo' 7= Ä3mC 7= 

+,f,5(gXÅ( +,ox\( FGH-I'  J(6C63DE (j* « STU05 +C= +,f,5(gX* k%Ç= 7= 9{b90œ 

9,U,o`* F 

Z3mC J. (]� )* +f,0R +C3`  E9Y9µ :7* 73. +,f,5(gXÅ( i%m0eY  E9,U,o`* å,' 

É:xï1 SY 7= 73T5 i%m0eY  E9,$9Ø Fi29@:1 ,k%Ç= 7* ¢8é'( +13o4ã( SY 

                                                 
à1â  7* c3{-Y +,f,5(gXÅ( i%m0eã( SY +,b9#'( +C2340'( O19~Y c3{-ã +,f,5(gXÅ( i%m0eã( ,E9,$9Ø 

I8 +'9b i"$9m'( ,+-,4o'( Ü{a i%Ñ9#Y 9ã u5 Obö I ’Y9í( u`2 à1â SY ’Y(3� JK-'( 

L'9M'(F 
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+,f,5(gXÅ( ÜUG0' 9{e-R SY i%4,X i(l^'( ºe,'  E9ì8ö "p= +Y(ü I c9&#'( 

ÜU,o`Å( 9{#Y I c9&#'( Ü$A0;B( L,b 73TC J. Z%a +H%$ 7\ Üm0oC J. Z%a %ÇΩ F 

56KGL4% 5.'(M4% :(j* ºR9. i"$9m'( à8= +,f,5(gXÅ( âi%m0eY ,9,$9Ø Ü{a i%m0eY 

9,U,o`* F 

ëoeC8 79�≤'( N$ ®]� +,H%-'( >:1 /3|'( N$ y9,'Ω +U&R\( +,U,o`Å( F

πga( 7= £9#�  E9Y9&R  E9,U,o`* c"d0eC O,a z,Uç( +,f,5(gX* +,oÀ +,ox= 73T5 i%m0eY 

,E9,$9Ø ("$9Y °dp "b(8 c"d0eC +,f,5(gX* i"C"; Fñ@0C8 (]� }`3ã( I JT~'( 

u`2 3 F7è(8 JYï5 A,a (j* 79. k"' 29ç( cZ9m'( "C"ç( s= É@X Ä3G0o' )* +,f,5(gX* 

ù'j cZ9m'( "C"ç( FA1 7= +,f,5(gXÅ( +,ox\( i%m0eY ,E9,$9Ø 7ha cZ9m'( "C"ç( B 

STUC 7= c3mC J,fe01 ¢9mR i",; 9Y"#$ 73TC  E9ì9À ñ#ì(3ã91 ,ñ,ox\( å-#1 

+mC%4'( Ü0'( Jfe<C 9∞ Sì(3ã( Ãx\( ¢9Gã( ñ#ì(3ã91 ñ,ox\( FST'8 J. 29; SY 

7(w; cZ9m'( "C"ç( ùo0UC I z`(3'(  E(29; 3� Sì(3Y Ãx= ,E9|C= 3�8 ¢9À JT~1 c95 

ñ#ì(3ã91 SC%Çè(  E9|C= F,ù']' ©3X S' "ú s= 29; SY 7(w; cZ9m'( "C"ç( 7= 

wÇ\( 3� 29ç( %M.\(  E9b9fR ÜT' (3Y3mC ®",om01 F(]' 7ha J. 7(w; cZ9m'( "C"ç( 

73m@,X N$ uª9,f,5(gX* ,+,ox\( 8= 9Y ÄZ9:C /¤'( ,Oe-R s= 7= (3'3G0C )* 

+,f,5(gX* "b= u†(w; SY ñ#ì(3ã( ñ,ox\( F,ù']' B STUC +,f,5(gX≥' i"C"ç( 

7= é0#5 I ¢9X8= 79Te'( +-'∏ã( SY y9,f,5(gX* i%m0eY ,E9,$9Ø ,≈90'918 7ha 

+,f,5(gXÅ( i%m0eã(  E9,$9Ø Ü� +,f,5(gX* i%m0eY  E9,U,o`* F 

 NDO PQR4%3 :56C63DE 5678-,% 56.= S' "#, TU%1 V W?@-' +%X 

----------------------------- 
Y   Y   Y   Y   Y 

Y   Y   Y   Y   Y 

Y    Y    Z    Y    Y 

Y   Y   Y   Y   Y 

Y   Y   Y   Y   Y 
----------------------------- 
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 tñ@<5 +,H%-'( +o_9m'( 7ï1 +,f,5(gXÅ( i%m0eã(  E9,$9Ø Ü� i%m0eY  E9,U,o`* 7= 

+CAó( SY %4Ç V9,0;B( Ü� +o{X N$ J`\( I c9&#'( ÜU,o`Å( A. Ü� +o{X I c9&#'( 

% <b ¢n0ÇB( Fk"b* ñY9|ã( Ü� 7= 789:0'( ÄZ9@0ã( STUC –9-ó( O,o$ I c9&#'( 

ÜU,o`Å( SY J@` i"$9m'( ,+-,4o'( 78Z Éo40Y I ufb ô9,mY uKQ( +R29mY 

y(ö∏U1 ÉX9Tã( ≤.= 9¿ Éo40C %Y\( J:ç i"$9m'( +-,4o'( i%m0eY  E9,$9Ø F 

å,' i28∫'91 7= 73T5 i"$9m'( +-,4o'( i"$9` ,+#YΩ ?0b i"$9eU1 +,#@'( 

+,$A0;B( +,U,o`Å( –9-Go' N$ 2(%m0XB( F(j* ºR9. ÄnÑ J@m0eã( +-,:H JT~1 

,w@.  E(j* B z,40e5 +C= +,f,5(gX* +-,4' 7= c89m5 V9,0;B( ?0b i"$9eU1 +m4#ã( 

+,U,o`Å( FI +'9b ,®]{. STUC y9,'è +,oU$ V9,0;B( 7= 73T5 i"m:Y ,E("; +1(];8 

 E("; "#$ %&#'( 9{,'* Fñ@C8 JT~'( u`2 4 B9MY N$ JMY (]� ëU#'( ":mã( FJtMUC8 (]� 

JT~'( }`3Y É$B "b(8 iZ9$ 9Y ,2"^C 3�8 V90ú  E9$3UW  E9,R9TX  E9,U,o`* 9R3TY SY 

Z(%a= 73Y"d0eC +,f,5(gX* ’i"b(3'( i"b(31‘ FI ®]� ,+'9ó( u5 J:; JÑ J@m0eã( 8= 

®23|b -,:H E9 ,E("; A. åT:#C ù'j I u,m'( +|-d#ã( ô9,mã ,uKQ( w = 3/1 F"m' 

u5 29,0Ç( y(ö∏Y y("_9:'( +:12\( %ta30'  E9G,H35 k"ã y(",m:0'( +#TUã( FI8 ®]� 

,+'9ó( T=56 8R=29 8P=6 8S=0FI1# H®]∞8 ,u,m'( ñ@C JT~'( u`2 4 9Y ¨"≠ ":1 

J,; "b(8 +:@X8 Ä9,;= +:12=8 é$  En,; +:e58 é$  En,; F"m'  ä%U:0X( Z9[8\( 

79TX ’i"b(3'( i"b(31‘, ñoT~Y  E94UR  E(j9Ç= SY Z8"ó( +oC34'( (8∑89œ8 2l; 

ñR89:0ã( F 

 

 

                                                 
à1â  Z3;31 ®]� u,m'( 73.8 w = 1/3, 7ha c9&#'( ÜU,o`Å( Ü4:C Dn > Tn – 1 > Dn – 1, /9#M0X91 

D3 > T4. L,b 7= Dn 9#� Ü� +;2Z 2"^'( u_("'( ALL D zY 7(w; ’i"b(3'( i"b(31‘, 8Tn 

Ü� +;2Z +,f,5(gX* ’i"b(3'( i"b(31‘ zY n, ,, ,, s= 7(w; ’i"b(3'( i"b(31‘ N$ J,@X 

,Ä9Mã( D4 = V à2"^'( u_("'( | i"b(3'( i"b(31â = T + wP / (1-w) = 56 + (1/3) (6)(2/3) = 

59F 
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FTU%?= FTU%?4% FT7(D 0?/O8[ 0(Q/ S' 57?C\ ] ^(_1`% O(R-A% 

 
                       a1`% bK?4% 
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 NDO PQR4%4 :FTU%?= FTU%?4% FT7(D 0?/O8[ 0(Q/ S' 57?C\ ] ^(_1`% O(R-A%

                            b=(I4% P6$%                                                  V1`% P6$%                        

c7 b=%G4% P6$% 

 NDO PQR4%

                            



 

‹m5  tA$ JK≠ 9Y"#$ 

JT~1 8= %Ç›1 FSY8 §%4'( 

¨nM'( ñ0e'(8 i%a30ã( SY 

+:12ï1 ûì9#Y +,U,o`* ßUeC 

 "#$%&'()% :+(,(-.-/% 

c7 b/(-4% P6$% 

V90-ã(:  x =  u_(Z 2"[All D 

                fi(%a= i"b(31 i"b(3'( 

+mC%4'(8 k%Ç\( %&#o' )* y(w•ï0'( +,U,o`Å( Ü� ‹m5

73@$n'(  E9$3#5  E9:X(8 SY y9,f,5(gXÅ( i"m:ã( JT~1

c9,mo' ù']1 Ü� c("d0X( "$(3m'( ày9,f,5(gXÅ( â¨nM'(

+,R9M'( SY +'34@'( +,R8gT'Å( F7* "C"õ J. i"$9` +:12ï1

178    "#$%

V90-ã(

               

 

+mC%4'(8

c"d0eC 73@$n'(

+U_nã( c9,mo'

+'3ç( +,R9M'(
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Z":' ñ@$n'( ß,GK'(  E9Y9µ 7= √UC fi(%-'( s]'( Œo@C O$9-52( 14 +,oÇ OH%$8 18 +,oÇ 

ëma F7A|' 7= J. "b(8 B Ä(lC ùo0UC +:12= 7(w; ,ëma STUC %&#'( )* Z8"b 

fi(%-'( N$ 9†= }0o5 N$ 9{e-R= FN$ J,@X ,Ä9Mã( z1%ã( s]'( I fl`= ñU,'( ùo0UC 

z1%ã( û194ã( s]'( I fl`= 29e,'( N$ OR=  E(29; O' F 

π%^'8 +Cr2 9Y ¨"G,X 9Y"#$ c3mC 73@$n'( c("d0X91 JMY (]� Ö3#0'( 

zX(3'( SY "$(3` j9ø( 2(%m'( i"m:ã( JT~1 8= ,%Ç›1 SY s28∫'( ëma 7= l t-GR 

+,oU:'( J,ç "b(8 I i%ã( i"b(3'( F%a358 ê_90R +'34@'( y9Y3o:Y +C28D Ä3b ¢9m#'( 

Ü0'( JKõ 9{,o$ J. i"$9` SY "$(3m'( zY s= 29; 79. SY 7(wç( SC]'( 9†8289ú F

73T0X +;2Z u,o`Å(  E(j* Ü� ëX30Y Oì9mR zY "$(3m'( z12\( Ü0'( ®289œ F9Y8 7= u0C 

å,Xï5 +;2Z J. u,o`* SY ,u,'9`\( ?0b ="@5 +,oU$ Ä t3G0'( FJTa u,o`* ùo0UC  E(29; 

%M.=  E9b9fR Ä t3G0,X +ì9e@1 )* i"$9m'( %M.\(  E9b9fR Ü0'( k"' OR(w;F 

J;\8 ".ï0'( SY 7= ê_90#'( ºe,' +X9eb  E("; ®9œ y9@;(3'( +,_(3~:'( Ü0'( 

y="1 ,+,oU:'( ºµ iZ9$* +,oU$ i9.9Gã( é$ y(%Y Z3;31 y9@;(8 +,_(3~$ +-o0q I 

J. i t%Y Fu58 /(%;* J. +,oU$ i9.9À SY y9,oU:'(  En,; ":1 J,; ?0b « ":5 £9#� +C= 

yB t3õ +,a9H* STUC 9{•8"b F"`8 §%^0X( (]� %Y\( SY "b= é$  En,; )* +:12= 

SCé$8  En,; Fº-`35 +,oU:'( S$ 2340'( I J. +'9b SY yB9ó( 9Y"#$ u5 /9|m'( 

N$ +a9. "$(3m'( Ü0'( « ST5 +-,4' FZ3;318 "$(3m'( +-,4o'( ,ëma 79. z,Uç(  E9R89:0Y 

 EA_(Z zY SC%Çè( +a9. «8 ¨"õ +C= yB3õ +,a9H* F 

%{&C8 ëU#'( Ü_9{#'( ê59#'( I JT~'( u`2 5 Fù'9#� Z"$ SY yAe'( +o�]ã( I 

(]� ëU#'( %m0eã( SY y9,f,5(gXÅ( F,B8= 7* y9,f,5(gXÅ( +,;9#'( J0T05 zY 9{|:1 

 E9Y3U$ I u,'9`= +-o0q c9fb\( F7* 29~0RB( Ü_(3~:'( s]'( ="1 +$3UW 79Te'( "` 

ßea Ä9fã(  E(wM. c9Y= u,'9`\( y(j y9,f,5(gXÅ( +∞9~0ã( Ü0'( é0#5 I >:1 

79,b\( N$ +b9eY iw@. FzY ,ù'j ù'9#�  E9|C= u,'9`= +o,o` iw^x8 ,E("; J1 ?0b 

ûì9#Y iZ%-#Y +ì9À ñ#•91 8= +•n• SY u,'9`\( +-o0dã( F 
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 PQR4%5 :BHd(.e% f(g.4% ] h(QI4% i?Cje% >7 V(M' 

6 6 6 1 44 44 44 44 44 6 6 7 7 6 7 6 6 6 

6 1 31 1 1 44 44 44 1 3 6 3 6 6 6 6 6 6 

6 6 31 31 1 1 1 1 31 1 3 3 3 52 52 6 6 6 

6 1 31 31 31 31 31 31 31 31 31 3 3 6 6 6 6 6 

6 9 31 31 31 31 31 31 31 31 31 31 3 6 6 6 6 6 

6 31 31 31 31 31 31 31 6 31 31 31 31 6 6 6 6 6 

6 31 31 6 6 9 31 31 6 9 41 31 31 6 6 31 31 6 

6 31 31 6 6 9 9 9 6 41 41 31 4 31 31 31 31 6 

6 31 31 9 9 9 9 9 6 41 41 41 41 31 31 31 31 31 

6 31 6 9 9 9 6 6 6 41 41 41 17 31 31 31 31 31 

6 6 9 9 9 9 6 6 6 41 41 41 41 31 31 31 31 7 

6 6 7 7 7 6 6 6 9 41 41 7 7 7 7 7 7 6 

6 6 7 7 7 6 6 6 6 41 7 7 7 7 7 7 7 6 

6 6 7 6 6 6 44 6 6 6 7 7 7 7 7 6 6 6 

 +(Uklm9% :56A1nQ49% ojI4% 53p2' 54?l= S' 56A(M4% 54?$% ] +(6j6q%n/k4 #r%Ge% PI3Iq >7 VTq bD?' Pr ] B-4% f(DO`% s

 t4(Me% P6:/ >71=1 FTU%?= TU%?4%31 =v_T[(As 

 

 

J,µ y9,f,5(gXÅ( Ü0'( ºfR º,m18 )* 9†3. y9,f,5(gX* Jfe5 y9;2Z 

+,'9$ I +'34@'( FN$ J,@X ,Ä9Mã( ºotMY ’i"b(3'( i"b(31‘ YÄ t": z@X ié$ i%Y I 

Ö3Ufã( ¬9Te'( ,Ü_9{#'( ":1 7= y="1 +:12ï1 ∂ äe<R  E9Y9µ I J. +'3; FST'8 ºR9. £9#� 

 E9|C= å‘ y9,f,5(gX* k%Ç= 79. 9í J,Mµ J|a= I Ö3Ufã( ¬9Te'( Ü_9{#'( FºR9.8 

J|a= ®]� y9,f,5(gXÅ( Ü� ùo5 Ü0'( 9{Y t"` sZ82 w["C9R Ü0'(8 y∑%b= +@5%ã( 

+CZ9ó( ñ•nM'(8 SY ñ1 y9,f,5(gXÅ( ¨nM'( ñ0e'(8 +.29~ã( I +'341 s28"'( 

Jeoe0ã( Fº{0R( ®]� +,f,5(gXÅ( I c9&#'( ÜU,o`Å( Ä t":U1 ñ:12=  E9:195 F,(]' 
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+,f,5(gXÅ9a +G,GK'( I }K0#Y 2(3~Y y9C30eY +'341 s28"'( Jeoe0ã( ºR9. 

Ü� +,f,5(gXÅ( %M.\(  E9b9fR I c9&#'( ÜU,o`Å( Ü_9#M'( Z9:1\( F},Ta ¨"b ?ù'j 

7* +,f,5(gX* i"$9m'( 9{e-R +@:x J,oG0'( 9†\ +,#@Y N$ ë4q  ¥+m194Y Ä8("ç( 

s]'( c"d0eC ê_90#'( ¨nM'( +m19e'( 2%m,' 9Y Éú Oo:a A,a ":1 F <O#T'8 STUC J,oõ 

/(Z= i"$9m'( ÉeG1 +mC%ì 9{_(Z= zY J. i"$9` SY "$(3m'( Ü0'( STUC 7= 9{{;(35 FA.8 

3� Ä9ó( zY "$(3m'( k%Ç\( Ü0'( ,ºfR « STC v_T[(A Ä8= SY 2"^C FST'8 9Y 3� 

 ƒZ%-0Y Ä3b ®]� +,f,5(gXÅ( 3� OR= 9Y"#$ c3mC É$n'( %Çè( 2"^'91 ,EB8= ºR9. 

+,f,5(gX* v_T[(A I >:1 79,b\( i2Z9` N$ Oo:; Ÿ2]0:C⁄ i2(l^1 L,G1 7= 

+,f,5(gX* v_T[(A I z`(3'( Ü{0#C 9∞ ©94ã( +ofeY +;2Z N$= 9¿ 3' 79. £9#�  E9R89:5 

 EBZ9@0Y F¨"≠8 (]� zY å‘ SY "$(3m'( z12\( SCé$8 Ü0'( « ST5 +-,4' FI +'341 

s28"'( ,+oeoe0ã( « STC ù'j 9,a9. sZ∏0'  E/(Z= (",;  E(";  E9ã9ì ºR9. v_T[(A iZ9$ 9Y 

JÇ"5 I ynT~Y zY "$(3m'( k%Ç\( Ü0'( « ST5 +-,4'F 

]Çï5 23Y\(  E?G#Y  E(%ÇΩ I +U&R\( +,mì9#ã( FST'8 SY ÄnÇ J:; å‘ SY 

"$(3m'( Ü0'( « ST5 +-,4' ,2]0:5 ∑3-5 v_T[(A "C":'91 SY ñt'3G0ã( SY 9†(w; F9Y"#$ 

73TC ("b(8 SY /B∏� SC2]0:ã( 9@C%` SY v_T[(A 79.8 7(wç( +•nM'( SC%Çè( SY 

"$(3m'( ,+-,4o'( JU0≠ 7= c3m5 v_T[(A /(Zï1 J|a= SY s= SY 9†(w; z12\( 8= ?0b 

s= SY u†(w; u� F®]∞8 +mC%4'( 9{#TUC 7= Ä t3õ å,' ëma ,2]0:ã( ST'8 >:1 8= 

z,Ø 9†(w; SC%Çè(  E9|C= F,ù']' I c9&#'( Ü$A0;B( Ü#@ã( N$ 29~0RB( ≤$ ,",om0'( 

ù'9#� il,Y iw@. I ùR3. (2Z9` N$ Ä3Kó( N$ V9fR ,l,U0Y ?0b 7(8 79. ù'j 

Ü#:C 7= ëX30Y k30eY V9f#'( å,'  E(l,U0Y FÉ@e'(8 /(28 ù'j 3� 7= y9@X9#Y 

V9f#'( l,U0ã( ∑3-5 wMT'91 SY ñ'3G0ã( F7* +m,mb 7= v_T[(A Ü� +,f,5(gX* +-,4' 

Ü#:5 9†= É#f05 Ö(™'( w[ ,s28∫'( Jx(358 9{Teµ 9{e-#1 9Y"#$ u0C /9|m'( N$ 

"$(3m'( w[ +-,4o'( F7* il,ã( Ü0'( JKõ 9{,o$ +,f,5(gX* v_T[(A +,#@Y N$ +m,mb OR= 

A#,1 73T5 y9,f,5(gXÅ( åUQ( i2]0:Y 9{,'* N$ 3GR ,Ä t]Y 9Y SY +,f,5(gX* +-,4' 

k%Ç= Öl0#5 JMY ®]� y(2(]0$B( SY %M.= SY ñ5"$9` ñ5%Ç= F 
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 tñ@C c9&#'( Ümì9#ã( JT~18 ßH(8 ("; 7= +mC%4'( Ü0'( J$9-0C 9∞ 73@$n'( zY 

u{|:1 >:@'( STUC 7= %•∏5 N$ 29eY +,oU:'( + tC2340'( F"m' u5 J,oõ "C":'( SY ?#@'( 

ÉeG1 u,�9-ã( +C2340'( "ó ,7è( N$ u[%'( SY 7= "C":'( SY y9,R9TYÅ( iwMã( 9Y 

º'(∑ %&0#5 J,oG0'(I1HF J. i"b(8 SY ®]� ?#@'( åUQ( Ü0'( u5 9{KG-5 I (]� 

¶90T'(  <}~T5 S$ O;8= +-o0q 2 t340' 789:0'( : 

                                                 
à1â  A,a ÃC ñ@R >:1 yBA0bB( +#TUã( Ü0'( 9Y º'(∑ +;9G1 )* 9{KG-5 ûmG0'(8 SY 9{0Gx: 

1F STUC +C9{#' J$9-0'( 7= "U0:5 N$ ∂C2ï5 J$9-0'( F N$ J,@X ,Ä9Mã( STUC 7= "U0:5 N$ 

k"Y Seb /(Z= ñ@$n'(F É$n'9a w[ ß;9#'( 73T5 yBA0b( O53Y 8= OXna* 8= OMG1 

S$ ùCö %ÇΩ yBA0b( iw@.F +'B"'(8 9#� Ü� OR= "` B 73TC SY s"fã( 7= J^0e5 

 E9@$B S' c3mC c9m0RB91 S'8 z,40eC c9,m'( O1F É@e'(8 /(28 ù'j 3� OR= B Ü^@#C ù,o$ 7= 

J0m5 +;9;"'( Ü0'( >,@5  E9@�jF 

2F B ±90õ +@:o'( 7\ 73T5 +o|:Y ñfX i2%T0YF N$ J,@X ,Ä9Mã( STUC 7= 73T5 +@:' 

±9;Z i2%T0Y =3X= +f,0R 9{,a Ü� 2"^'( ,ÄZ9@0ã( A. I +'9b π89-0'( 7ï~1 +Y∑= ,+#,:Y 

8= ¶(D* ÄA:'( à å,aw;1978âF Önì≥'8 N$ ê_90R 2 t345 789:0'( I ®]� ,+@:o'( %&R= 

Z29#C9Y L,UX à1982â, 7A@,'8 à1983Fâ SY8 yBA0bB( iZ2(3'( k%Ç\( Ü� 7= l_(3ç( 

STUC 7= Ö3#05 SY +omR k%Ç\ à Z8%o,e.Ω1979âF SY8 yBA0bB( k%Ç\( 7= %a(305 k"' 

ñ@$n'( y(29,Ç ≤.= SY Z%W s29,Ç +,_9#• 2"^'( 8= 789:0'(F  

3F STUC 7= u|C J$9-0'( %M.= SY ñä@$B ñ#•( I i%ã( i"b(3'(F 7* wa35 "_(3-'( +,$Aç( 

%ta3C +'9b +,;j3UR +o|:ã ñfe'( +x9Q( °d~'91 289fã( n-person à 73e'8=1965âF 

SU|058 y9m,@40'(  E9$3#5  E9:X(8 SY ynT~ã( Ü0'( 73TC 9{,a k"' J. £29~Y  E(la9b 

ÜT' 73TC  E9@.(2  E9,R9W N$ ¶9eb SC%Çè(F SU|058 +oMY\( +,oU$ u,&#5 y9,'9:-'( 

,+4[9|'( y9æ9eã(8 I SY\( Ü$Aç(F A.8 29p= åC8(Z à1980â, 7ha +'9b °d~'( 

289fã( n-person }o0ø JT~1 Ü$3R S$ +,|` ñKd~'( SY +•n• ÉR(3;F B8=: 7* 

2∫'( s]'( É@e0C O,a 2"^'( Ö t∑30C N$ "C":'( SY ñ@$n'( B"1 SY ®l,.%5 N$ °dp 

"b(8F 9,R9•: "` 73TC £3oe'(  EB3{W I ¶9:'= °d~'( 289fã(  

n-person.  E9M'9•: å,' k"' J. É$B SY ñ@$n'( i%4,X +C],-#5 +Y95 N$ z,Ø ñ@$n'( 

SC%Çè( A1 7= ÉX9Tã( iZ"À A1 c3mC O1 73@$n'( 73-o0dã(F 7* y9,1Z\( +130Tã( (]∞ 

7ï~'( iw@. ,E("; ST'8 J|a= 9Y STUC ®%.j 9#� Ü� É0. 73e'8= à1965â, ±F SCZ29� 

à1968â, ê#,o,p à1973â, 23oC95 à1976â, åC8(Z à1980â, 28FSCZ29� à1982Fâ           = 
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1F c ¥"d<0X= ¢n0ÇB( Ü_(3~:'( O-x31  E9$3R  E9,X9X= SY ?#@'( F"`8 y%{Ñ= 

+'341 s28"'( ,Jeoe0ã( y9,H%-'(8 +C%&#'( },. 7= 789:0'( Ü#@ã( N$ +Ue'( +,'Z9@0'( 

STUC 7= 9,≠ ?0b I }`(3ã( Ü0'( %a305 N$ "b ?RZ= SY +,#@'( +,$A0;B(F 

2F ºµ +X(2Z y9:Uœ SY ñ@$n'( +Cr%' },. STUC 2340' 789:0'( 7= ="@C I 

Ä8= %Y\( FßUe5 y9:Uf0'( cZ9mo' "C"ç( 7ï1 JK≠ N$ J`\( N$ +x%a iw^x 

+{;(3ã cZ9` "C"; ,%ÇΩ ?0b 7*8 79. 73YZ9m'( Z"ç( u{e-R=  E(/l;  E(w^x  E9C3R9• SY 

ë,Gã( ÃT'( ñ#ì(3Uo' ñ,ox\( F?0b 7*8 ºR9. u&:Y yn$9-5 ñYZ9m'( Z"ç( Ü� 

zY ñ#ì(3ã( ñ,ox\( w[ ,ñR89:0ã( 7ha  E9:Uœ  E(w^x SY ñYZ9m'( Z"ç( SC]'( 

73Y"d0eC +,'Z9@0'( STUC 7= V90ú  E9$3UW  E9,R9TX SY Z9[8\(F 

3F 79. l,,µ Ö3Ufã( ¬9Te'( "`  tñ@5 OR= ¨"≠ 9Y"#$ 73T5 k"' ñ@$n'( 

y9Y3o:Y S$ u{|:1 >:@'( %M.= 9¿ 3� %a30Y I ∂C295 uªn$9-5 +x9Q( F(j* ºR9. 

k"' ñ@$n'( y9-,#K5  tÄ"5 N$ u{0C3|$ +$3UfU1 ,+#,:Y 8= N$ >:1 yAe'( 

,+,Kd~'( 7ha ë,U#0'( Jeoe0'(8 ÜY%í( +R9TUo' STUC 7= 7(2340C F(j* Ö940X( 

73@$n'( +&bnY A{|:1 >:@'( 3�8 73o$9-0C zY ñ@$B ,SC%ÇΩ 78234,ea +:UX 

                                                                                                                        
4F "` }toT5 J. i2"` SY y(2"` É$n'( N$ l,,U0'( c9m0RB(8 9´,p 9YF ,ù']' (j* 79. J. 

SC%Çè( 73Y"d0eC y9,f,5(gX* ,+-,4' A12 73TC SY s"fã( 7= Nd0R S$ y(2"m'( 

N$ l,,U0'( c9m0RB(8F A12 "$9eC ù'j N$ 23U|'( Ü0`3'( y(2"mo' +,Y9m0RB(F ,(]' 

9{:X31 7= %ta35 +mC%ì +X(2"' +,oU$ i%4,e'( N$ ,ßtoe0'( ÖlR8 ,Vne'( i"#0eY N$ 

·Z9@ã( ,+,_9m52B( å,'8 N$ y("�9:ã( +,UX%'( +,oT~'(F  

  "` B 73TC É$n'(  E(".ï0Y SY 29,Q( s]'( ®]ø( É$n'( %Çè( JT~1 Ã:a I +om#'( +m19e'(F 

"`8 uf#5 J.9~Y /9H3|'( +,_(3~:'( 8= /3X Ä9@m0X( c9&#'( à å,aw;1976âF +X(2"'8 (]� 

,%Y\( y",$= +'3ç( )8\( SY +'34@'( +x%-1 "b(8 +_9ã91 /3e' Ä9@m0X( +om#'( iwÇ\( Ü0'( c9` 

9∞ É$n'( %Çè(F "`8 ufR (]� S$ ™R %ÇΩ  E9|C= +,f,5(gXÅ ’i"b(3'( i"b(31‘F Ä"58 ®]� 

+f,0#'( N$ 7= ’i"b(3'( i"b(31‘ Ü� +,f,5(gX* +#,0Y  E9,@eR I JÑ ©%Ñ ï4Q( Ä"0:ã( I 

Ä9@m0XB(F 

= 
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;uí Z3;88 +:Ue'( STUC 7= sZ∏C )* «9$ ue0C Z3{ç91 +,Y(%'( ÖZ%' ñXé'( 

SC%U#0ã(F 

4F  ÷y ä" ¥;8 y9Y3Tó( 73T0' 9v"' 9ªnT~Y +,f,5(gXÅ( +x9Q( SY L,b 

û,mõ c(l0'B( SY ©%ì u&:Y ñ#ì(3ã( F®]�8 ºe,' +oT~Y 29,0Ç( +,f,5(gX* +o$9a 

π%^' 9{Y("d0X( I +'9b +#,:Y ,ÉeGa J1 Ü�  E9|C= +'ïeY +,-,. zH8 wC9:Y L,G1 

73TC c(l0'B(  E(%Y=  E9C%^Y ñ#ì(3Uo'  E(",-Y8 zU0fUo' N$  ò"b /(3XF 

5F u5 +X(2Z +U&R\( +,U,o`Å( +Cr%' 9Y s]'( ¨"G,X (j* J$9-5 73@$n'( zY 

u†(w; ,ëma (3Y9`8 ",om01 29ç( s]'( 79. %M.= 9b9fR u{#Y F";88 7= yn$9-0'( zY 

7(wç( É@e05 I 23{Ñ >:1 ¢AR\( i" tm:ã( I 29~0R( >:1 y9,f,5(gXÅ( ,+#,:ã( 

êC t8%58 3UR ùo5 y9,f,5(gXÅ( Ü0'( ºo tfX ¢9mR i",; N$ 3GR w[ sZ9,0$( I 

>:1 }`(3ã( ?0b 7*8 ºR9. "` yZ=  E/(Z=  E9-,:H I }`(3Y k%Ç= F 
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Mâã; n64Z* ,n|=.)*+ N5 EF#& G5 "#$%0 34 W9o#4 v~o%0 W%o~̀ b7 ?Fá; N5 Mâã;Q 

Ä.$Å W9o#%*+ W&1 ~A`$*+ \W9-./012+ _.P AB Mà@5 E7 A#)*+ cd.U$*+ C=.)o* QE#V 
?=5 G5 M#$:0 ?q0N åk S.&"7 ,"%;5 Ä.$Å KçB W9o#%*+ åk 1"q7 RA)$o*  − }&My$* 
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[.9è5 h"&"= QO WY+1H S.)9ê+ O vo4 ,[.9Éu+ MVA$& +çB RA)$*+ E7 pZâ p ~A|$*+ N5 
ny($*+ \Mutation_, N5 E7 pZâ ?&"60 S.)9ê+ ë7 ?@ ?9= E7 p.9=u+ QEF#& 
RA)$o* O S.9o#%*+ W94x$=2+ G5 z ~"/ b& í4 ìW;My$*+î O v~o%$*+ E7 pZâ ìW;My$*+ 
Ç`t+Nî Q"{ ïF%& +çB RA)*+ E7 v~o%$*+ W=1H W9*.4 E7 ,[.@ç*+ x;1N 2 QEF#& G5 v$& 
Ñ.ñ+  <.`#D  <+"&"= E7 óAo:*+ òUôA; .4A)0 .9-+Aá4 8#)o* ,@Ao:*+ ,v&"/*+ N5 EF#& G5 
GAF0 W9y90+ÖY�+ h"&"ê+ W)967 ?Fá; " ~#%$7 34 f.Y5 W;My$*+ ,W/;.:*+ W&MX)*+N 
W/o%$P+ [ö*.; õç*+ EF#& G5 ?#%& ?lVÇ; ?Fè EFú O ?6/$:P+Q 

E7N ?=5 WY+1H }D+Aê+ WUo$^P+ W9o#%o* ,W&1A`$*+ v0 z+"^$Y+ ùo$û 
S+NHu+ W9y()P+ QüD.@ †"Ék S.4A#° Wo¢Yu+ pÇ:0 E4 W&.g*+ ,$*+ .B"á)0 W9o#%*+ 
W&1A`$*+ QWY+1"* +çB ,M7u+ v0 z+"^$Y+ zA(U7 1+M/$Y2+ ,4xê+ \N5 õ1A`$*+ _
£Mg* WY+1H G.FP+ õç*+ ù/$Y K")4 W9o#%*+ W&1A`$*+ QüD.@ hMFU*+ ,B "&"Å õ5 

S.9y90+ÖY�+ ,B ,$*+ 2 EF#& .(É.9$=+ +Ñk .7 .(7"^$Y+ ë9#ê+ QE#F0 W9;.§+ +çB 
'()*+ O .•5 ü|#Y ¶9q^$*.; "9ê+ R+ADu S.9y90+ÖY�+ ,$*+ .()F#& G5 ,#Å 
,.(:UD ßNMX*+N ,$*+ EF#& Kç® W&xr+ G5 ?#%0 O .(oL Q3%V ?96Y ,p.àP+  ~n60 G5 

W9y90+ÖYk ’h"É+A*+ h"É+A;‘ GAF0 hM/$:7  <.94.© +Ñk üD.@ pZL ?6/$:P+ W%Y+N x; 
ò9V ,W&.UF*+ G5N W9y90+ÖYk 1"g*+ v-+"*+ GAF$Y hM/$:7 .94.© O ?@ ßNMX*+Q 

E#F0 hA{ '• 1+M/$Y2+ ,4xê+ O .•5 C#:0 ?7Ç$; 01 S.9y90+ÖY�+ h"&"ê+ 
,W)F#P+ [+AY üD.@ S.4A)0 W&AD.e W9y90+ÖYÜ* W7.%*+ N5 +1.FV5 h"&"=  <.7.™ QEF*N 
}94 W/&M´ 1+M/$Y2+ AB .•5 .Díñ 8/V .7 õç*+ M#$:9Y 1AV ,ò:9YÇ0 ¨≠ .•5 2 .Díñ 

[ö*.; õç*+ v$9Y ò:9YÇ0 O z./P+ pNu+ Qx;N G5 "&"%*+ E7 S.9y90+ÖY�+ WUo$^P+ 
EF#& G5 GAF0 hM/$:7 .94.© 1AV .(:9YÇ0 O RA#yP+ Æ.F:*+ , ~n%P+ E7 v(P+ G5 
ßM%D õ5 S.9y90+ÖY�+ EF#& G5 ïYÇ$0 O pN5 M7u+ Q+ç* üD.@ ó.)B W=.É W9y()P 
WUo$û WVM%P +çB M7u+ Q 

W&ØM* .7 õç*+ EF#b& G5 ï aY∞& O pN5 ,M7u+ 2 "; E7 "9@Ç$*+ 34 "&"%*+ E7 
[.9èu+ WUo$^P+ ,$*+ EF#& G5 ±"Å O G.F:*+ ?Fá; õ1AV Q?=uN ó.:7�+ Kç≤ 
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,[.9èu+ v0 z+"^$Y+ W/&M´ W*A`6*+ QW*A`6*+N .(:UD "{ ü&M=5 ë9yá$* 1AlÉ 
S.9y90+ÖY2+ ,h"/%P+ ,$*+ v0 pAqr+ .(9o4 O W*Aê+ åNu+ E7 pZâ .≤+ç$=+ 

.(6o´N E7 ≥%; õM~X)7 ].%*u+ nVÖ|P+ Qx@ ü™ Woô+A7 n:Å S.9y90+ÖY�+ O 
W*Aê+ W9D.à*+ E7 pZâ ?%= n@1.áP+ H"ê+ 34 W&+1H '-.$); W*Aê+ åNu+ Q+ç≤N  EF#&

h"&"= v9B.U#@ N5 ,W#&"/*+ 1.FVm* S.)9:|$@ .7k W*A`6o* h"&"= 1.FV5 ?â"0 G5  <.7.™ .P 
EF#& G5 zA/& [+HÇ; "9= Qve Gk ?9oÅ .7 "{ CyD  <Z%V ?#4N ?Fá; "9= O KçB W¢96*+ 

,W4A)$P+ "{ .Díâ5 ¨àF*.; GÇá; õ5 RAD E7 S.9y90+ÖY�+ EF#& G5  <.9¥ MBHI&NQ 

x; G5 W9o#4 ï9YÇ$*+ z.$*+ ?#$ b¥ G5 çâÇ0 +1+"/7 +¨6@ E7 ,ü{A*+ v0 z+"^$Y+ 
 <RAD Mâµ E7 S.9)/$*+ WY+1"* S.%~{A$*+ W6o/$P+ S.9y90+ÖYÜ* .7")4  ~̈ g$0 W¢96*+ 

W94x$=2+ QüD.@N KçB W9)/$*+ ,B W9)/0 ?9o|$*+ ,,¢96*+ õç*+ z.{ ].:|; .7 õç*+ 
EF#& G5 ±"¥ +Ñk .7 G.@ †"* ?@ ?9= E7 p.9=u+ S.9y90+ÖYk H+HI0 O .B1+MF0 

}Y.)$*.; ë7 .(É.yD O ?9ê+ ∂;.:*+ QG.@ +çB ?9oÅ ,¢9; òDu w z ~"/& W&5 W9y90+ÖYk 
,h"&"= ò)F*N 2"; E7 ∑*Ñ H"É S.%6$*+ 34 †"7 S.¢7 p.9=u+ E7 ùo$û 

S.9y90+ÖY�+ ,$*+ v0 .(o9à™ ./6:7 O W*A`6*+ Q"{N C#Y ∑*Ñ ?9o|$; .7 +Ñk üD.@ 
S.9y90+ÖY�+ ,$*+ ü|yD O W&+"6*+ ä/6$Y W|=.D "%; G5 8{.:$& GA64Z*+ [.U%l*+ Q

EF#& MX)*+ åk A#D S.9y90+ÖY�+ W|=.)*+ O ?@ ?9= E7 p.9=u+ 34 .•5 W%=+1 åk 
[./; ,7"^$:7 ∑o0 W9y90+ÖY�+ ,vBMe.F0N N5 åk WôMU*+ í@u+ O W9D.F7k .B"9o/0 
E7 ?6{ E&MâT+Q 

G.@ ?9o|$*+ ,/´.)P+  <.`60M7 ?9o|$*.; ,¢96*+ .P ± b"|9Y +Ñk .7 üD.@ 
S.9y90+ÖY�+ ±Zà*+ n$:*+N W@1.áP+ O W*Aê+ W9D.à*+ E7 W*A`6*+ "{ SMà%60 O W9)6*+ 

,W9#9o{�+ ë7 z.9{ }4Z*+ "É+A*+ O ?@ ë{A7 E7 ë{+AP+ ?4.U$*.; ë7 G+¨ê+ W%;1u+ 
∑*ç* ë{AP+ QGAF& "&"Å .7 AB C=.D  <+M75  <.9o∏ O z.X)*+ ,/´.)P+ Q?FV ë{A7 ∑o$#& 
 <+1.= Mà@5  <.É.yD ä~)6$9Y W9y90+ÖYk 1.ê+ Mà@u+  <.É.yD E7 ë9#ê+ n; òD+¨= Qx@N O 

h.@.|P+ ,W9¢96*+ EF#& G5 NI%D +çB A#)*+ Mà@m*  <.É.yD .7k åk [./6*+ Me.F$*+N ,?lVu+ N5 
åk WôMU*+ í@u+ O G5 zA/& GNMâT+ K"9o/$; Q 
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?=uN z+"^$Y+ ?-.YN ?9o|$*+ õ1A`$*+ ,KçB Ä.$|D åk W/&M´ "&"|$* W9U9@ 
[+H5 W&5 W9y90+ÖYk ë7 W&5 W9y90+ÖYk †Mâ5 QO S2.r+ ,W`9:6*+ EF#& z.9/*+ +ç≤ 

].:r+ ?Fá; ,õí= x@ AB p.r+ †"* "&"Å W9U9@ [+H5 W9y90+ÖYk ’h"É+A*+ h"É+A;‘ 
.7")4 ò=+A0  <.642 v-+H 1"g*+ QON r+S2. Mà@u+ ,<+"9/%0 EF#& z.9/*+ ].:r.; E7 
pZâ h.@. b∏ ,SZ4.U$*+ ë©N }Y.FP+ ,Woq|$:P+ x@ AB p.r+ O óAoY W*A`; 
Wol%7 ny:*+ W9DNÖF*2+ Q"/* v0 '7H 1.FV5 vqt+ ,)7I*+ W&.()*+N ¨≠ h"@∞P+ 

SZ4.U$o* O W*A`6*+ E7 pZâ ë&A)0 S+ÖU*+ W9)7I*+ ?F* W6%* Q.75 '-.$D W9%96`*+ 
Wo#$|P+ ≥%6* S.9y90+ÖY�+ "/V v0 ?7.%$*+ .(%7 E7 pZâ ëdN "&"%*+ E7 

S+1+MF$*+ SZ4.U$o* n; ïUD n$9y90+ÖY�+Q 

EF#& S+NHu ?9o|$*+ õ1 ~A`$*+ KçB G5 z a"^a$:b0 ë7 W&5 W9Uoâ W94x$=+ Qv0N 
.(/96`0 O .);.$@ +çB 34 RAD n%7 E7 ù{+AP+ ,W94x$=2+ ù{+AP+ ,$*+ ∑:™ Wol%P.; 
W&MBAê+ GN.%$o* Q∂à6)& ëV+"*+ E7.F*+ GN.%$o* .7")4 EF#$& ?@ }42 E7 h"4.:7 
MâT+ QÇá)0N Wol%P+ .7")4 GAF& v&"/0 KçB h"4.:P+ [π ùoF7 QM(X0 WôMV 

}:FP+ pH.6$P+ E7 GN.%$*+ ?â"9Y O W6%o*+ .7")4 GAF0 }Y.FP+ W90Ç$P+ E7 GN.%0 
}4Z*+ MâT+ í@5 E7 ùo b@ GN.%0 [MP+ QON KçB ,W*.r+ GAF& GN.%$*+ pH.6$P+  <Z ~lU7 

E7 ?6{ nVM`*+ 34 z"4 GN.%$*+ pH.6$P+ \N5 .7 ä#:& 1"g*.; Q_EF*N pAqr+ 34 .7 
? ~lU0 ï9* M7u.; ¨:9*+ Q∑*ÑN n66:* :,2N5 ∑9o4 G5 ?%∫ }4Z*+ MâT+ "4.:b& – 
ä$É GkN G.@ }4Z*+ MâT+ ?lV5  <2.É 34 †"P+ ¨q/*+ E7 pZâ z"4 h"4.:P+ Q
,.9D.e v$9Y óØ+M≠k pAq|o* 34 W&5 h"4.:7 ë9`$:0 GNH G5 z ~"/0 W&5 h"4.:7 WUoF7 

∑:U);I1HQ 

                                                 
\1_   ª" a% b0 Wol%7 ny:*+ Mà@5  <x9#%0  <Z9o{ .ú òÉÖ/0 KçB Wá{.)P+Q Gk E&AF0 Wol%7 ny:*+ 2 

£ÖU& G5 WUo@ h"4.:P+ ,B ïUD WUoF*+ [+AY GN.%0 }4Z*+ MâT+ z5 2Q ,+ç* ,(V z"^$:0 
£+ÖV2+ O.d�+ GÇ; Z@ n64Z*+ GZlU& h"4.:P+ W*H.6$P+ 34 WôMU*+ W&N.:P+ O pZg$Y+ 

MâT+ £M%$*+N pZg$YZ*  <.l&5Q 
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.75 '-.$)*+ W9/6$P+ W&MX)* GN.%$*+ ,(V W% ~yá7 Q,(V  ~n60 G5 GN.%$*+ EF#& G5 5"6& 
ä$É 34 "& ë#∫ 89:; E7 H+MVu+ n¢9(P+ GN.%$o* ,pH.6$P+ ä$É O w.4 E* GN.%$& ò9V 
õ5 ¶^è Mâµ Qx@  ~n6& ?9o|$*+  <.l&5 G5 n6o`$P+ n9Y.Yu+ [./6* GN.%$*+ ,K1.BHi+N 
.ºN 2N5 :G5 ä)6 b& GN.%$*+ 34 ,pH.6$*+ Æ.à*+N AB G5 GAF& 1AlÉ ?6/$:P+ òoLN  <+¨6@ 
 <x(7N x; ò9V W&.UF*+ ?%y9* +çB pH.6$*+  <+M/$:7 QEF*N .7 G5 v$& ï9YÇ0 GN.%$*+ ,)6P+ 
34 W#:*+ W9*H.6$*+ O RA#° ,Æ.FY EF#$9Y E7 W&.Ω ò:UD E7 æ.9$=+ S.9y90+ÖY�+ 
¨≠ WDN.%$P+Q 

E7 ë ~yáP+ G5 †MD G5 GN.%$*+ EF#& G5 ,5"6& ë9`$:&N Woô+AP+ [./6*+N O W¢96*+ 
,W4A)$P+ EF#&N G5 ,#¥ ò:UD 1AV ò:9YÇ0 QEF*N .7 AB Mà@5 h1.ek AB W~o{ ?&A%$*+ 34 
H+MVu+ N5 S.9Uot+ W94x$=2+ O ï9YÇ0 KçB '-.$)*+ Qï9* 34 H+MVu+ G5 +ADAF& 

n9DZ/4 :C#:0 W9o#%*+ W&1A`$*+ S.9y90+ÖYÜ* W|=.)*+ GÇ; ,ø%$)0 ä$É A* G.@ 
n64Z*+ 2 GAVM%& +Ñ.P N5 ù9@ Qx@ òD5 ï9* 34 n64Z*+ G5 +A*H.6& ?-.YM*+ N5 

S.7+I$*2+ :v•k 2 GA=.$¥ åk ,SxoF*+ Gu v®.%V5 voF$0 W;.9)*.; v()4 QW/&M`*.;N 
,.(:UD ü:9* ó.)B W=.É £+ÖV2 W/à*+ n;  an64Z*+ :EF#& G5 GAF& z+"^$Y+ pH.6$*+ 
 <.9V.@ ?%ê 1"g*+ ¨≠  <.y$)7 Qx@ G5 1.à&�+ 2 W=.É ò* AB MâT+ :EF#& S.9y90+ÖYÜ* 

W|=.)*+ G5 ÄM^$:0 GN.%$*+ ä$É E7 ¶^á*+ Æ.Du+ Q,+¨â5N ü:9* ó.)B W=.É 
W`o:o* W&I@MP+ :EF#& GN.%$o* ,)6P+ 34 pH.6$*+ G5 GAF& ¿+Ñ W6{+MP+Q 

Gk 1A(L GN.%$*+ KA#DN ò$7+HkN [.9è5 }o`$0 ≥%; S.d+ÖV2+ pAÉ H+MVu+ 
 S.9Uot+NW94x$=2+ Qõç*+ MâT+ }4Z*+ I99™ 34 +1H.{ GAF& G5 HMU*+ E7 }o`$0 ,(V 

v0 ?7.%$*+ ò%7 O ∂;.:*+ Qx@ òD5 }o`$& G5 GAF& ¡&1.$*+ ∂;.:*+ SZ4.U$o* ë7 +çB 
}4Z*+ EFú ,M@ ~ç$*+ E7 ?=5 G5 GAF& }4Z*+  <.69y$:7 QO ,ë{+A*+ Gk KçB S.6o`$P+ 
I99#$o* M ~@ç$*+N ü:9* ïU); †A$:P+ õç*+ N"60 ò9o4 QEF#& ä$É .&¨$F6o* G5 Iy)0 
KçB S.6o`$P+ E7 pZâ ?4.U$*+ ë7 RAD "É+N E7 S.)-.F*+ W9r+ z+"^$Y.; W9y90+ÖYk 
\W9y90+ÖY¬@ ’h"É+A*+ h"É+A;‘ _}9y$:0 óAo:o* ¨âu+ 8/V õç*+ 1"6& E7 }4Z*+ 

MâT+ Q+Ñk ü4.`$Y+ .&¨$F6*+ G5 }%o0 ,].%*u+ ∑*ç@ ë9`$:9Y f.)*+ v7u+NQ 
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E7 ?=5 G5 ü6à& GN.%$*+ ,K1+M/$Y+ 2 "; E7 G5 ,/o& ?6/$:P+ pZX; hM7.≠ 
h¨6@N Q,)%&N +çB G5 W9º5 [./o*+ zH./*+ n; E&HMU*+ x(:UD 2 "; E7 G5 GAF0 h¨6@ x; 

ò9V W&.UF*+ ?%y$* E7 1"g*+ W9y90+ÖYk ¨≠ ,h"9U7 .7")4 GAF& }4Z*+ MâT+  <Z;.{ 
i+IU$YZ* Q2 "; E7 G5 GAF& †"* n64Z*+ WôMV h¨6@ x; ò9V W&.UF*+ [./$*Z* ,W9D.e 

G5N 2 +Aoo/& E7 W9º5 v(-./* zH./*+ åk "É "9%; Q34 ?96Y ,p.àP+ Gk .7 ?%= GN.%$*+ 
 <.)Fú O √H.)â p.$/*+ O ]Mr+ W9P.%*+ W9D.à*+ AB W/9/É G5 S+"ÉA*+ W&MF:%*+ h¨gq*+ 

,.(:UD E7 OM´ WÉ.Y ,W@M%P+ N5 £1u+ ,z+Mr+ GAF$Y O ó.F$É+ ë7 .(l%; 
S+ÖU*N Wo&A´ E7 ,E7I*+ +ç* +Ñk .7 ƒ@ "É5 nVM`*+ vB.U$*+ ,,)#l*+ .()9É GAF9Y 

†"* ßM`*+ MâT+ ∂r+ O HM*+ 34 ïUD h"ÉA*+ ,$*+ ü{Mâ ∑*Ñ vB.U$*+ Q 

,+¨â5N }o`$& A#D GN.%$*+ K1A`0N G5 GAF& 1N"/#; S.9y90+ÖY�+ W|=.)*+ 
G5 A#)0 ,MBHI0N G5N GAF& ó.)B 1"q7 RA)$o* O S.9y90+ÖY�+ W7"^$:P+ QEF#& 
Kç® S.9*T+ G5 GAF0 .ú }BÑ ò9*k GN1+H O [./6*+ Coôm* pA|$*+N ,,e+1A*+ EF*N 

EF#&  <.l&5 G5 E#l$0 ≥%; S.9o#%*+ ∂#4u+ WY+1H h.@.|#@ ≈xDu+ W9@Ao:*+ 
,W|=.)*+ v9#q0N ≥%; 1.FVu+ W9y90+ÖY�+ h"&"ê+ 34 A|D ∆*.; [.@ç*+Q 

E7N ?=5 G5 EF#$& GN.%$*+ E7 G5 Çá)& O pN5 ,M7u+ 2 "; E7 HA=N ≈« 
Mâµ QO w.4 E7 1"g*+ ¨≠ ,≈NsP+ E#F0 WoFáP+ O G5  <+HMV  <+"É+N E7 E&ç*+ GAdM%& 

GN.%$*+ 2 ë9`$:& 1.BHi2+ .7 w v/& GNMâT+ E&ç*+ GA`9¥ ò; ?7.%$*.; ò%7 ?àP.; 
GA*H.6$&N GN.%$*+ ò%7 QE7 W9É.)*+ ,†Mâu+ EF#& GN.%$o* G5 M(X& E7 S.%#∫ h¨gô 

E7 H+MVu+ E&1H./*+ 34 I99#$*+ .P.´ G.@ [2∞B H+MVu+ GA%$#$& A*N W6:); h¨gô E7 
SZ4.U$*+ ë7 v(l%; ≥%6*+ Q+ç* 2 "; E7 HA=N ≥%; S.%#y$*+ E7 H+MVu+ E&ç*+ 
GA7"^$:& S.9y90+ÖY�+ ,$*+ v:$0 n$9ô.^; :GAF0 S.9y90+ÖY�+ pN5 E7 

,GN.%$ a& zA/0N I99#$*.; n; [2∞B E&ç*+ +A;.y$Y+ GN.%$o* E&ç*+N w +A69y$:&Q 

.Díñ ≈N« 1A(L GN.%$*+ x; AB ,õ1N» .()F*N 2 ,.Díñ ,.BHMU#; E4 
S.9y90+ÖY�+ ,$*+ EF#& G5 GAF0 Mà@u+  <.É.yD QW6:)*.6V +ç® ,M7u+ ü7 ~"{ .)* W/&M´ 

W*A`6*+  <Z9*H  <.%´.{ C*.q* æ.y)*+ nôM*+ ∂-.U*+N W9y90+ÖYÜ* Mà@u+ W´.:; n; 
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,S.9y90+ÖY�+ 25 ,BN :’h"É+A*+ h"É+A;Q‘ E#V pZâ GN.%$*+ O Wo/)*+ ,åNu+ E7N 
ve z.9/*+ ?à#; .7 òo%V }4Z*+ MâT+  <.7.™ O Wo/)*+ ,h¨âu+ ü)F™ W9y90+ÖYk 
’h"É+A*+ h"É+A;‘ E7 z.9/*+ [+HÇ; "9= ë7 "4+A{ Ñ.ñ+ 1+M/*+ h"/%P+ ?Fá; N5 Mâã; QvoV 

}:F0 KçB W9y90+ÖY�+ W*Aê+ åNu+ E7 W*A`; Wol%7 ,ny:*+ †"* .($(=+A7 
S.@1.áP+ ,$*+ .(7 ~"{ NM~X)7 ,W6%o*+ ,}:|V ?; .•k Si.V W*Aê.; W9D.à*+ ,.l&5 ,BN 

W*Aê+ ,$*+ ü)#l0 Mà@5 E7 n$Y W@1.á7 .(##ô f.D5 ü|)Y v® WôMU*+ çâu 
'-.$D W*Aê+ åNu+ G.6:r.; Qx@ üD.@ ,B W9y90+ÖY�+ hI-.U*+ O W:… E7 ?ô5 W$Y 

S.%&A)0 W*Ayo* W9D.à*+ \SiMÉ5N W60MP+ W9D.à*+ O RA)$*+ fH.:*+ Q_Mà@u+N h1.ek E7 
,∑*Ñ Gk .(É.yD w EF&  <.9)67 8/V 34 . 1"{ 34 z.9/*+ [+HÇ; "9= ë7 S.9y90+ÖY�+ 

†Mâu+ ,$*+ üo ~yY  <.´./D WU9%d .(:U)* Q"{N v0 G.9; ∑*Ñ O ?9oÅ ,¢9; S2Aê 
W9o6/$:7 W9d+ÖV+ E7 KçB W*A`6*+ QON KçB h.@.|P+ ,$*+ ü&M=5 S.¢P S2Aê+ E7 

 W9y90+ÖYk üD.@ ,W*A`6*+’h"É+A; h"É+A*+‘ ,<.É.yD Mà@u+ W9y90+ÖY�+ ,B †Mâ5 hM7 
.ú p"& 34 G5 .(%YA; G5 zA/0 [+HÇ; "9= ë7 "4+A/*+ h"9ê+ W¢9:*+N 34 "É [+AY Q 

†I%& æ.yD W9y90+ÖYk ’h"É+A*+ h"É+A;‘ n$P+ åk .•A@ W9y90+ÖYk WU9`* 
Wo;.{N i+IU$YZ* W∏.:$7N W|d+NN Q,)%& .(U`* .•5 E* GAF0 pN5 E7 1"g& 34 

,√Z´�+ KçBN W#:*+ .(%)™ E7 pAâ"*+ O ?@.á7 ,B O ä)≠ .()4 Qx@ G5 ßAt+ E7 
.(7./$D+ 2 ë ~yá& ßM`*+ MâT+ 34 1+M#$Y2+ ä$7 .7 pN.É z.9/*+ 1"g*.; Q.75 .(∏.:0 
"4.:9V 34 hH.%$Y+ GN.%$*+ pH.6$P+ Qx)9; ?%§ .(ÉAdN E7 W*A(:*+ G.F#; I99™ .(`#D 

,,@Ao:*+ .7N G5 v$& ,KI99™ ?(:9Y ó+1H�+ GÇ; W/&M`*+ 3àP+ ?7.%$o* ë7 W9y90+ÖYk 
’h"É+A*+ h"É+A;‘ ,B GN.%$*+ .(%7 Q34 v≠M*+ E7 .(É.yD ,n$P+ ï9* .)%YA; G5 

,#:D W9y90+ÖYk ’h"É+A*+ h"É+A;‘ W9y90+ÖY�+ P+3à ,$*+ EF#& .(6%* O Wol%7 
ny:*+ h1MF$P+ Q†I%&N ∑*Ñ åk }6Y ,"É+N AB G5 W9y90+ÖYk ’h"É+A*+ h"É+A;‘, 
"4+A/*+N WU9`o*+ †Mâu+ }o`$0 G5 ,/o& ?6/$:P+ pZX; h¨6@ 34 ».r+ ?=u G5 

GAF0 Wo4.V QEF*N ä$É ∑*Ñ nr+ w EF0 ó.)B W9y90+ÖYk 3à7 GAF0 Wo/$:7 4E 
S.9y90+ÖY�+ ,$*+ .(%6~$& GNMâT+ QO ≥%; S.¢96*+ WVM`$P+ zA/$Y ä$É W9y90+ÖYk 
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’h"É+A*+ h"É+A;‘ [+HÇ; ù9%d  − x@ GAF9Y ò9o4 p.r+ .7")4 2 GAF& ó.)B GNMâµ 
GNHA& ?7.%$*+ ?àP.; pH.60N .B1.9â ÀNu+ GN.%$P+ Qx@ G5 †"* W9y90+ÖYk ’h"É+A*+ 
h"É+A;‘ .≤A94 .l&5 Q3%V ?96Y ,p.àP+ +Ñk .7 1"≠ }4Z*+ MâT+ hM7 ,h"É+N G¬V 

W9y90+ÖYk ’h"É+A*+ h"É+A;‘  ~HÖY h1"g; h"É+N ,.l&5 E7N ve +Ñk .7 z.{ }4Z*+ MâT+ 
ïU); [ö*+ ,?;./P.; GAF$Y Wy9$)*+ †"ô 2 W&.• ò* E7 S2.É 1"g*+ W;N.)$P+ Q+ç≤N 
,ä)%P+ ü:9* W9y90+ÖYk ’h"É+A*+ h"É+A;‘ W∏.:$7 x; ò9V W&.UF*+ QEF*N WoFáP+ 
†Mâu+ ,B G5 W9y90+ÖYk ’h"É+A*+ h"É+A;‘ W∏.:$7 +"= ë7 ∑o0 "4+A/*+ ¨≠ WDN.%$P+ 

34 ,√Z´�+ h"4./*.@ W9-+Aá%*+ ?7.F*.; Q.7 EF#& G5 p./& E4 W9y90+ÖYk ’h"É+A*+ 
h"É+A;‘ ,B .•5 zA/0 Z%V [+HÇ; E:É O "&"%*+ E7 ù{+AP+ ,$*+ z"^$:& .(9V GA64Z*+ 

GNMâT+ S.9y90+ÖYk h"/%7 ?Fá; N5 Mâã; v0 .(#9#q0 z.9/o* [+HÇ; "9=Q 

+Ñk ±"É ü|6ô5N W9y90+ÖYk ,WU9`* W9y90+ÖY¬@ ’h"É+A*+ h"É+A;‘, W*N+"$7 
W7"^$:7N E7 ?6{ ,ë9#ê+ .()9É GAF9Y 1N"/#; H+MVu+ E&ç*+ GA7"^$:& KçB 
W9y90+ÖY�+ WU9`o*+ G5 +ADAF& [.7M@ ")4 v(o7.%0 ë7 E&MâT+ QO W/9/r+ EF#& 

ë#y$o* Æ.F:*+ G ~AFP+ E7 S.9y90+ÖY�+ WU9`o*+  <.l&5 G5 ëV+"& E4 ò:UD E7 "&"  
õ5 ë#∫ E7 H+MVu+ E&ç*+ GA%6~$& W&5 W9y90+ÖYk ,†Mâ5  <.7.™ xoà7 ë9`$:& W&.Ω ò:UD 
"d H+MVu+ +Ñk +N[.= ?Fá; HMU)7Q 

,`%0 KçB '-.$)*+ h1Aô W%;.$$7  <.9)7i 1 ~A`$* GN.%$*+ QEF#& GN.%$o* G5 5"6& 
S.%#y$; h¨gô QEF#&N G5 MBHI& A#)&N ë7 "4+A/*+ WU9`o*+ Wo;./*+N i+IU$YZ* 
W∏.:$P+N  <.4AD .7 Q.7N G5 v$& ï9YÇ0 GN.%$*+ O RA#° Æ.FY ,.7 ë9`$:& H+MVu+ E&ç*+ 
GA%6~$& ?à7 KçB S.9y90+ÖY�+ h1H./*+ 34 I99#$*+ W&.Ω v(:UD5 E7 M`â æ.9$=2+ Q
?9#&N †A$:P+ z.%*+ GN.%$o* A|D R.U012+ 34m* ï9*N £.U^D2+ ?UYm* Qh1.6%; 
,†Mâ5 Gk W9*µ 1 ~A`0 GN.%$*+ õA$Å 34 W´. ~/Y \N5 WFY.7 _G.75Q 

"/* ü™ W&Ø1 W/&M´ ?#4 KçB W´. ~/:*+ N5 WFY.P+ O 1 ~A`0 1.9%7 pH.6$*+ O 
fMgDAF*+ ,F&M7u+ Qx@N .)UôN O ?qU*+ pNu+ G.@ [.l45 ,fMgDAF*+ O z.&u+ 

åNu+ ,W&1A(#yo* GAVM%b& W%&"t.; WD.9t+N Q"/V +AD.@ ,#&"4 ,¨#l*+ +¨à@N .7 +AD.@ 
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GA;çF& 34 v(l%; Që7 ∑*Ñ 1NM#;N ,n):*+ S5"; ≥%; ≈xDu+ W9@Ao:*+ W9DN.%$*+ 
1A(X*.; ü$6e5N .B1+M/$Y+ QüD.@ KçB ≈xDu+ W9)67 34 ¨&.%7 W#:*+ W9*H.6$*+ Q 

x@ G5 "&"%*+ E7 S.:Y∞P+ "{ S1 ~A´  <.´xD5 W$;.e E7 GN.%$*+ ,)6P+ 34 ≥%; 
¨&.%P+ W≤.áP+ QM($á0 √+AY5 ,f.P+ 34 ?96Y ,p.àP+ W/&M`*.; ,$*+ zA/& .(/VN [.l45 

S.|V.q7N W&AUè HA4N pZâ E7 S+12N"*+ n&Z7 W#9/; ë-.l; pH.6$; √+AYu+ KçB 
W&N"& Q?7.%*+N ï9-M*+ .)B AB G5 n@1.áP+ GAVM%& v•5 GAo7.%$9Y ë7 v(l%; ≥%6*+ 
 <+H"° ?Fá;N 1MF$7 Q+ç* G¬V õ5 W*N.∏ pZg$Y2 ù{AP+ ßAY E* GAF0 W&" b° ?F; 
W´.:; Q 

E7N Woà7u+ W%-+M*+ 34 +çB 5"6P+ .7 M@bÑ O S+M@ç7 GN1 ,AD.9YA* ABN vFÉ 
W6%o* hM b@ h"4./*+ \pA6:96*+_, äD.4 O ≥%; G.9Éu+ E7 ìz.&5 W¢9YQî  

"%; 1NM7 hÖV E7 ,E7I*+ ü#o%0 G5 ∂e5 ≥%6; n64Z*+ nFY.P+ hM bFo* åk "É 
"9%; Ã9|; ü|#Y v® Z%V v9F|$*.; 2"; ,)4 O z.&u+ W¢9:*+ Qz.&u+N W¢9:*+ hH.4 .7 
üD.@ c0 À.9o*+ [Z9o*+ QQQO ?à7 ∑o0 z.&u+ w EF& ,%YA; ?%V [π †AY pN.)0 
ÕM{ E&íY5 G5N ?o{5 E7 æ.9q*+ åk äDH5 1"{ EFú QQQ+Ñk G.@ õç*+ zA/& ó.:7�.; 
¶^è ∂e5 ,ò; ü)@ pA{5 v® :ì+NMXD+ òDk zA& [Œ QE7 ?lVu+ G5 +Ao#Å ,)4 QGk 
üD.@ ,W971 +NMX$D+ +A/;5N 34 vF0+i.U{ WXr W9V.dk QGkN üD.@ ,hM@ +N"94ÇV .(971 
W4ƒ; Q2N ,+Aâœ0 .U`*Qî  

G.@ +çB Hx$42+ 34 ∑Y.P+  <Z4.V Gu AD.9YA* A* G.@ "{ ∑è òDÇ; ël– 
,pZg$YZ* GAF$Y ò&"* "&"%*+ E7 jMU*+ z./$DZ* Q 

w ∂6:& G5N z.{ õ5 "É5 üo#4 ò%7 pZg$Y.; +çB ,ù{AP+ wN EF& M`– O p.; 
õ5  —z+1 E7 h.7M*+ .7 ü)@ ?%V5 QS+Ñ ,hM7 .7")4 z.{ Hk G.7¨B “+œ*.; 34 ,h.7M*+ 

äF$è+ "É5 h.7M*+ E7 Wâ” .(/o´5 vB"É5 Q,ü#:$;+ ;üF|dN EF*N w ?{5 W#o@ Q
"/V ,üy4ID+ üy4ID+ ü6l≠N Z%V Q\ s9VN AD.9YA*1982j , :166_ 

Gk px4u+ W&1.y$*+ W&H.9$42+ W9)67  <.l&5 34 hMFU*+ Wo-./*+ GÇ; W{Z%*+ hM#$:P+ 
C#:0 GN.%$o* GÇ; 1A`$& GNH v4H E7 W&5 W`oY W&I@M7 Q34 v≠M*+ E7 G5 v@.|P+ 
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zA/0  <Z%V ¨VA$; W`oY W&I@M7 ≥U* S.4+I)*+ ,W&1.y$*+ 2k G5 KçB W`o:*+ 2 v$& 
.BØ.4"$Y+ O hH.%*+ Q"{N  ~í4 "É5 [Z@N [+s*+ E4 K.∫+ ?#%*+ õ1.y$*+ ë-.á*+ ò*A/; :

ì+Ñk .7 "y$Y+ [π ,.7 ∑%YA; G5 ?q$0 ?=M*.; MâT+ í4 ù0.®+ ?7.%$0N ë7 
WoFáP+ Q+ÑkN .7 v0H15 ?7.%$*+ ë7 vFl%; ≥%6*+ ,<+H"° vF9o4 G5 2 +N5M/0 S+M/V 
ë&s$*+ ÆAD./*+ W/o%$P+ HA/%*.; W&1.y$*+î \ ÀN.@.71963j , Q61_ QGk +çB K.∫2+ nô1 
E:ÉN ï9YÇ$*+ Ã9|; òD5 .7")4 ü7.{ W@« h¨6@ ë9)q$* H+A7 ù9og$*+ ¶|U$; 

,. ZyY S"=N .•5 "{ ü/Uâ5 O ∂oâ HA/4 W7Io b7 E7 W9É.)*+ W9DAD./*+ O ,àoe 
S.6o`*+ ,$*+ z ~"/0 .≤ .()-.;i \ ÀN.@.71963_ QGk W*+"4 S./Uq*+ .($V.XDN 2 .(oUF& 
"&"($*+ [Ayo*.; åk ,v@.|P+ ?; .(oUF& ë~{A0 z.9/*+ S./Uq; W&I° nVM`o* ?Fá; 
pH.6$7 O ?6/$:P+Q 

2N v$& [.4"$Y+ W`oY W9=1.â 2k .7")4 ë`/)& ë~{A0 ?4.U$*+ c6/$:P+  <.7.™ Q
}:|;N ,ÀN.@.7 G¬V RA)*+ Mà@u+  <.4A9è E7 .&.l{ HA/%*+ W&1.y$*+ õç*+ çâÇ& ò/&M´ 

O S.É.Y [.l/*+ ä$É ?q& åk v@.∏ ß.)¢$Y2+ AB RA)*+ ∂~o%$P+ †N.4"; [.g*�+ 
’´.t+ S2.@Ao* W&1.y$*+ õç*+N zA/0 ò; W@s*+ WF*.P+ QN"6& +çB RA)*+ E7 S.4+I)*+ 
 <.9/`)7 .7")4 GAF0 W*.@A*+ "{ ,ü($D+ wN "%0 ó.)B  ÷jMV ±N"r "&IP+ E7 S./Uq*+ 
W|;MP+ n; ].|ô5 S2.@A*+ W&1.y$*+ W@s*+N WF*.P+ Q,($)& ,GN.%$*+ hH.4N .7 GAF0 
Wy9$)*+ ó1.%7 W9-.l{ WUoF7  <+"=Q 

ON S.{.9:*+ ,†Mâu+ C6q0 S.{Z%*+ W&IyP+ nVM`o* W%-.è W*ç$67N +"= 
Ã9|; EF#& G5 ◊ ~Aá0 S.D.9F*+ WoqU)P+ W@ÖáP+ O SZ7.%$*+ Q34 ?96Y ,p.àP+ 
S5"; W@« \"&A* G")* _W4A#y#@ h¨gô E7 hÿxY n7Ç$*+ n~o/$:bP+ Qx;N G5 n7Ç$*+ 
34 W)9UY ë7 .($4.l; W ~# a( a7 h¨6@  <+"= 34 M=.0 ,"É+N G.@ "&"%*+ E7 hÿx:*+  <+¨à@ 
.7 GA7A/& pH.6$*.; ë7 v(l%; Wº.:#o* O √N")ô n7Ç$* 34 vBM´.û QG.@N 1+MF0 

v Z7.%0  <+¨6@  <+"= Ã9|; G5 [2∞B n) ~7∞P+ +A|6ô5 '&1"$*.; W#X)7 W&H.Å+ ∑o$™ W9); 
W9oF9B Wô.â .≤Q 

Gk W9º5 SZ7.%$*+ W9o6/$:P+ EF#& G5 M~VA0 +"èM7  ~p"& 34 v9#q0 S.:Y∞P+ Q
E7N ?=5 h"4.:P+ 34 '&NM0 GN.%$*+ n; [.l45 W#X)7 ,W)9%7 }§ G5 ä)60 S.{Z%*+ 
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?Fá; C9$& .® G5 M~VA0 ≥%; SZ7.%$*+ h1MF$P+ W)9$P+N .7 n; ≥%; H+MVu+ n)~9%bP+ Q
+¨à@N .7 GAF0 S.:Y∞P+ W&1.y$*+ S.9´+M{N¨6*+N W9)67 34 +çB ,A|)*+ x@ .)UoY5 O 
?qU*+ E7.à*+Q 

E#F0 WoFáP+ O ≥%; G.9Éu+ O W{.4k GN.%$*+ 2"; E7 ò§NM0 KsDN QE7N 
Woà7u+ 34 ,∑*Ñ ë)7 S.Y1.ú px4u+ W&1.y$*+ W&M7ã$*+ E7 pZâ })∫ ?@ ßNMX*+ 
,$*+ E7 .•Çè G5 , ~#)0 GN.%$*+ ÄNM0N ò* Q[A:*N ,Ÿr+ G¬V W*A(:*+ ,$*+ EF#& .≤ 

GN.%$o* G5 1 ~A`$& ä$É n; n9D.Du+  ~p"0 34 G5 ë)7 M7ã$*+ ï9* W#(P.; Wo(:*+ Q2 ∑è 
G5 GN.%$*+ 2 }~o`$& S.9{.U0+ W9#Y1 N5 ä$É S.dN.U7 ,h«.67 .(=N ò=A* QGk 

W/9/É G5 GN.%$*+ ,)6P+ 34 W#:*+ W9*H.6$*+ EF#& G5 M(X& G5N ü6à& K1+M/$Y+ æÖ/0 G5 
34 S.9*.%V ë)7 S+1.F$É2+ \Antitrust activities _G5 ÀA0 "&IP+ E7 K.6$D2+ åk ë)7 

ßNMX*+ ,$*+ , ~#)0 M7ã$*+ Mà@5 E7 H ~M° Ã|6*+ E4 S+[./o*+ W& ~ƒ*+ n; [+1"P+ n&ç9U)$*+ 
S.@so* W:V.)$P+Q 

MXD5 Zà7 åk WY1.ú W7AFr+ O 1.9$â+ n$@« HA/%o* W&M&A`$*+ W9:V.)$*+ E7 
?=5 [.); hM-.´ W&MF:4 h"&"= Qx; G5 S.@« p.yP+ õAê+ ,-.lU*+N ¶$ñ åk "É 
.7 O S+M-.`*+ Wô.t+ .7k hA/*.; W&Aê+ N5 ,W&M|6*+ ∑*.)B  ÷?97 †"* S.@s*+ S+Ñ 

¶q^$*+ "É+A*+ O G5 ò=+A0 .(l%;  <.l%; O W:V.)P+ W9-.()*+ \ S1µ1968_ QGk 1+MF0 
SZ7.%$*+ n; n$@« n$)9%7 ?%§ M7ã$*+ ,)#l*+ ?(Y5  <.96:D O ò/9/Å QE7N ?=5 

?%= M7ã$*+ ,)#l*+ Mà@5 ,W;A%ô 34 W7AFr+ G5 Ã|60 E4 ≥%; ?6:*+ Wo9UF*+ 
?9o/$; ¶q^$*+ N5 ≥&A%$*+ E4 K1.eµ Q+ç* G¬V ÄNi S.@s*+ ,$*+ óÖá0 O .(qqñ 
ë{A$$Y G5 ±"¥ .()9; ?7.%0 1+MF$; ?{5 O W:V.)P+ W9-.()*+ Q+çBN .7 ?%y9Y SZ7.%$*+ 
W9*.$*+ x9V .()9; ?{5 W#9{ ,<.96:D .ú ?o/& E7 pZL ?6/$:P+ K1.eµN Q.75 +Ñk G.@ ?7.%$*+ 
ë{A$P+ zH./*+  <+"9%; ,<+"= G¬V GN.%$*+ pH.6$P+ O ?Fè ∞´+A$*+ ,)#l*+ ßAY E* ∂6& 
+";5 WY.9Y W$;.e hM/$:7Q 

x@ G5 W9D.F7k pAqr+ 34 GN.%$*+ E7 GNH S.9{.U0+ ,W9#Y1 .® .(6D+A= W{sP+ 
O S.{.9Y †Mâ5 ∑*ç@ Q,(V ,,)%0 34 ?96Y ,p.àP+ G5 GN.%$*+ O p.° hM`9:*+ 34 
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√.6Y C~o:$*+ 2 ,g6)& G5 ä%:b& ò9*k 8/V í4 S.9*T+ W9#YM*+ S+"B.%#o* ,$*+ v$& 
£N.U$*+ .•Çá; Qx@ EF#& S+[+M=� "r+ E7 Co:$*+ G5 1A`$0 ?Fá; ,)#d QGk 
WVM%7 S.&2A*+ h"|$P+ H.Å�+N ,$9VA:*+ W/9/|; x•5 GZ7.%$9Y ë7 x(l%; hÖU* 
Wo&A´ E7 E7I*+ "4.:$Y "9@Ç$*.; 34 ï9YÇ0 ßNMX*+ W7iZ*+ Q"{ 2 GAF& E&"-./*+ 

, ~n;.|$7 2k G5 HA)ê+ O ]Mr+ W9P.%*+ åNu+ E&ç*+ +A#o%0 G5 +Aá9%& +A4"&N E&MâT+ 
,GAá9%& .7 +AD.@ n;.|$7  <.l&5Q 

O ≥%; ,G.9Éu+ ?q¥ "É5 hH./*+ n9Y.9:*+ 34 hMFV G5 GN.%$*+ ë7 hA{ 
ä#X4 W9D.e 2 ,g6)& ,%:*+ ò9*k òDu W`â h"9= vB ~Mê A|D fZV�+ QKçB hM7.g7 
h¨`â ?Fá; ¨≠ õH.9$4+ Gu W;.y$Y+ ß"®+ ï9* h1N⁄*.; G5 œ$/0 34 c^$*+ E4 

òV.%dk v0 G5 "%; R+œ*+ "9%q0 34 <.&A{ <+IV.É M7u+ ∑*Ñ GAF9Y ?; ,,%96`*+ GN.%$*+ 
34 A|D 2 W%=1 ò9V QüD.@ hM7.gbP+ W:-.9*+ G.;.9o* O p¨; ,M;1.B 34 ?96Y ,p.àP+  <+H1 
34 S.;A/%*+ W&H.q${2+ W&A/*+ ,$*+ .($dMV S.&2A*+ h"|$P+  <.9%Y ß./&� ?â"$*+ 

 nq*+ GN∞è O Æ.;.9*+\ ∑&µ1967 .&AYAB ;1968_ Q.®.° G.;.9*+ ò0í$4+ x4 c^$*+ E7 <2";N 
,õA9r+ S1M{ G5 v=.  .F&M75 ?6{ G5 £M%$0 åk "&IP+ E7 ß.%d�+ Q"/* ü#(V 
G.;.9*+ G5 .F&M75 üD.@ Mà@5 hA{ ,¨àF; .()F*N S1M{ G5 S+¨eÇ$*+ W9#@+Ö*+ üo%= E7 

?lVu+ W6:)*.; .® G5 v=.   <2"; E7 G5 MX$)0 C6q9V ù{AP+ Mà@5  <.U%d  <.´.6ÉkNQ 

Gk W*N.∏ M= ¶^è .7 A|D fZV�+  ~̈ g0 1AX)P+ ,)7I*+ n@1.á#o* E7 pZâ 
√+M≠k ?6/$:7 ?4.U$*+ O M|; E7 óAFá*+ QGN";N 1AlÉ ,?6/$:P+ C6q& ¤.Ur+ 34 
GN.%$*+ ò$7+HkN +M75  <Z9|$:7 Q,+ç* G¬V 1NH S+1AX)P+ W9)7I*+ AB 1NH ∆*.; Meu+ O 
¤.Ur+ 34 GN.%$*+ ò$7+HkN Q.7")4 GAF& GN.%$*+ ?#$∏ [./6*+ hÖU* ,Wo&A´ v$‹N 

GA64Z*+ ?Fá;  —ß.@ v(o6/$:#; ,W&AY GAF0 ßNMX*+ W#-Z7 1A(X* ,GN.%$*+ 
K1+M#$Y+NQ 

ü:9* W/à*+ f.Y5 GN.%$*+ ,<Z%V ?; òY.Y5 WD.$7 W{Z%*+ . 1"{N 34 [./6*+ Q
.7")4 GAF0 ßNMX*+ ,W#-Z7 GAF9Y ëYA; n64Z*+ GN.%$*+ ë7 v(l%; ≥%6*+ E7 
pZâ vo%$*+ í4 W;My$*+ Ç`t+N pAÉ S2x$É+ }Y.FP+ ,W*H.6$P+ õ5 ZF* ,nVM`*+ N5 
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E7 pZâ "9o/0 n64Z*+ ,n|=.)*+ N5 ä$É E7 pZâ W9o#4 [./$D2+ ,-+Aá%*+ 
S.9y90+ÖYÜ* Mà@u+ ,<.É.yD ë7 ¶o^$*+ E7 S.9y90+ÖY�+ ?{u+  <.É.yD .(-.q{kN Q

Gk W*Ç:7 HA=N W/à*+ n; n64Z*+ E7 .(7"4 ,B W*Ç:7 ?{5 W9º5 34 †"P+ "9%6*+ .ú +Ñk 
üD.@ ßNMX*+ W#-Z7 [.)6* 8#D M/$:7 E7 GN.%$*+ x9V ,v()9; z5 2Q 

x@N G5 ?6/$:P+ v(7 ï9YÇ$* ßNMX*+ W#-ZP+ ,GN.%$o* G¬V ›.P+  <.l&5 }%o& 
+1NH  <+¨6@ O W6{+M7 óAo:*+ c%U*+ QE#V W9ºu+ G.F#; G5 EF#$& GA64Z*+ E7 W6{+M7 

S+1.9â v(l%; ≥%6*+ ,$*+ ,ü/6Y W;.y$Y2+N ./VN .® QGN"6V KçB h1"/*+ 34 
z+"^$Y+ ,›.P+ 2 EF#& W6{.%7 S2.É ,1"g*+ .75 IV.É GN.%$*+ ,U$^9:V  <.7.™Q 

E:rN ,Ÿr+ G¬V h1"/*+ 34 W6{+M7 óAo:*+ ∂;.:*+ }4Z* MâT+ 2 ,g6)& ò* G5 
GAF&  <.9*.à7 QGk W*A`; Wol%7 ny:*+ W9DNÖF*2+ £ÖU0 WVM%7 W7.0 W9*.à7N S+1.9t 

}4Z*+ W/;.:*+ QEF*N O "&"%*+ E7 ,ù{+AP+ EF#& G5 [fi& }4Z*+ v(V 1.9t+ õç*+ 
z.{ ò; }4Z*+ MâT+ Q"/V M#& 1"g*+ xDNH ,}9{1 N5 "{ [.:& v(V GN.%$*+ 34 òD5 1"≠ Q

ùáFo*N E4 S.94+"0 [AY ,v(U*+ v0 [+M=k W*Aê+ åNu+ E7 W*A`6*+ hM7 †Mâ5 ë7 
?&"%0 ù9U´ Ã9|; ë$™ ?@ 1.9$â+ WôMU; \1 _W-.P.; O G5 [.:& ò#(V E7 ßM´ 
}4Z*+ MâT+ Qx@N G.@ ,<.%{A$7 ü#yD E4 S2.É [AY v(U*+ KçB W4A#° h¨6@ E7 
S2.É 1"g*+ x9V n; n64Z*+ QüD.@N hÇ=.UP+ ,B [./; W9y90+ÖYk ’h"É+A*+ h"É+A;‘ 
?lV5 h"4.{ Ñ.ñ2 1+M/*+ Q34 v≠M*+ E7 .•5 ü%{N O "&"%*+ E7 SZFáP+ .7")4 H.{ 
[AY v(V "É+N åk 8â ?&A´ E7 S2.É z./$D2+ pH.6$P+ ,]N.)$P+ +¨à@ .7 G.@ .(%YA; 
G5 ,()b0 +çB 8t+ W*.|; [AY v(V †Mâ5 QüD.@ "&"%*+ E7 "4+A/*+ †Mâu+ ?{5 ,<.∏.:0 
+ç* xV G5 ë/0 O ,WoFá7  <+1H.D .7 üD.@ EF#$0 E7 ÄNMt+ .()7 Qü7.{ W9y90+ÖYk 

’h"É+A*+ h"É+A;‘ ?#%; "9= O ò=N [AY v(V ›.P+ .•u üD.@ h"%$:7 ,C7.:$o* 
+ç≤N üD.@ .‹"* WôMV hH.4k ï9YÇ0 GN.%$*+ pH.6$P+ Q 

ë$#$& 1NH 1AX)P+ ,)7I*+ ≥%6; n7.lP+ W7.®+ x9V ∂o%$& v9#q$; S.:Y∞P+ Q
,UV SxX)P+ ,h¨6F*+ S.:Y∞#@ px4u+ W&1.y$*+ S.9´+M{N¨6*+N ,W97AFr+ G.@ 
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[+1"P+ GA&ç9U)$*+ hH.4 .7 GA*A|$& E7 }q)7 åk }q)7 Mâµ ?@ n7.4 .6&M/0I1HQ .ú 
ä`45 [+1"P+ n&ç9U)$*+ IV.r+ 34 z.9/*+ ?lVÇ; .7 GA%9`$:& 34 †"P+ ,}&M/*+  ~≥g; 
MX)*+ E4 S.%60 ∑*Ñ M7u+ 34 SxX)P+ 34 †"P+ "9%6*+ Q+AD.FV GAVM%& v•5 G.4ÿ 

 ï9*N ,Mâµ }q)7 åk GAo/)b9Y .7∂;.:*+ }q)P+ O v®x45 S.%60 }:)b0 G5 ?#$|P+ E7 
v(9*k "%; G5 +A@M0 v(6ô.)7 Q+çB M7u+ ,`%& õu n)e5 E7 [+1"P+ n&ç9U)$*+  <+IV.É 
 <2H.6$7 A|D 1"g*+ .7")4 GAF0 hÖV [./; õ5 "É+N x()7 O }q)P+ ∑èA0 34 [.($D2+ Q
∑*ç* G¬V Wy9$D v9o:$*+ ë&ƒ*+ }q)#o* EF#& G5 GAF&  <Z9o/0 GN.%$o* ?â+H W#X)P+ Q 

x@N .D«5 O ?qU*+ ,Ã*.à*+ G¬V WoFá7 W≤.á7 Kç® ±"Å .7")4 Cl$& W6:)*.; 
"-./o* Œ.9:*+ G5 òôMV O hH.4k ].^$D2+ Wo9o{ N5 ò6è W7N"%7 QC6q0N WoFáP+ Mà@5 
h"É ë7 \W`6*+ [.=M%*+ _õ5 pN∞:P+ W9($)P+ ò$&2N ò)F*N 2 p+I& zA/& ù&œ$; px4u+ 

W&1+H�+ QE#V W(=N MXD ,1A(#ê+ EF#& G5 GAF& Œ.9:*+ õç*+ ò=+A& W&.• ò~oyY 
,)(P+ +M`â Wy9$D òdM%$* [+M≠Ü* "&+I$P+ ,%:o* [+1N òV+"B5 ,Wô.t+ 2"; E7 ¤.Ur+ 
34 8#D E7 GN.%$*+ ë7 n6â.)*+ pAq|o* 34 ß+"B5 W&I° nVM`o* Q 

x;N G5 pN+"$*+ ,#o:*+ W`o:o* AB  ÷[I= õ1N» E7 vFr+ ,,´+M/#&"*+ ZV "; 
E7 ?É WoFáP+ W/&M`; †Mâ5 Q.)BN GAF0 ]+IÉu+ W9Y.9:*+ h"9U7 Ñk EF#& .(o9#Å 

,W9*N∞:P+ z.75 ,¨Bxê+ E4 p.%Vu+ ,$*+ zA/& .≤ .BØ.l45 n6^$)P+ QGk n6â.)*+ 
]+IÉu+N W9Y.9:*+ G.VM´ O W{Z4 Wo&A´ ,"7u+ +çBN ,`%& ]+IÉm* W9Y.9:*+ 

ëV+"*+ 1.9$â2 n|èMP+ E&ç*+ 2 GA¢9:& z+"^$Y+ v .9*N∞:7 Q+Ñ¬V .7 "=N GA6â.)*+ 
G5  <+"-.{ .)9%7 "{ ].y$Y+ ,S+[+M≠Ü* v(%YA6V G5 +NçâÇ& ∑*Ñ G.6:r.; ")4 v(#99/0 

n|èM#o* E&MâT+ E7 ïUD ]Ir+ O S.;.^$D2+ W7H./*+ QW6{.%#V n6â.)*+ ]I|o* 
õ1A(#ê+ "%; W9l{ \ü9≠M0NN _"{ ü$6e5  <Z%V G5 ]+IÉu+ "%b0 W*N∞:7 E4 ]A94 

. H.{ Q 

                                                 
\1_  ï9* E7 W;+Mg*+ 5G [+1"P+ n&ç9U)$*+ n|=.)*+ O E`)è+N "{ +A#o%0 Hx$42+ 34 pH.6$*+ O 

ìW7AFÉ [.;Mg*+î KçB \AFo9B 1977, S.|Uq*+: 154 −234_Q 
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EF*N pAor+ W&1A$Y"*+ pN+"$* W`o:*+ Ä.$Å  <.7A#4 åk p.âHk W9*N∞:P+ 
W9DAD./*+ åk .7 [+1N hÖU*+ ,$*+ .(7"– HMU*+ O "É5 }ô.)P+ Q,UV ù{+AP+ W9#9X)$*+ N5 
,W&1.y$*+ GAF0 ?lV5 W/&M´ Gxl* KçB W9*N∞:P+ W9DAD./*+ ,B ë6$0 æ.yD ¶^á*+ O 

∑*Ñ ,}q)P+ ï9* ∑*Ñ 8/V ?; W*.r+N ,$*+ óMb0 .(9V }q)P+ åk ¶^á*+ À.$*+ õç*+ 
ßAY òogá& Q3%V ?96Y ,p.àP+ +Ñk .7 ä%Y "É5 [+1"P+ n&ç9U)$*+ [+1N ∂9/Å }:F7 
ë&ÿ E7 pZâ WD.9â "É5 ò-Z7i ?6{ G5 ? a/) b& åk ë)q7 ,Mâµ ZV "; E7 çâ5 KçB 
W%{+A*+ n%; 1.6$42+ ")4 v99/0 [+H5 ∑*Ñ ¶^á*+ Q 

∑o$™ W&MXD GN.%$*+ ≥%; n7.lP+ S.94+"$*+N W/o%$P+ 1.9$â2.; õHMU*+  <ZlV 
E4 ∑o0 W/o%$P+ v9#q$; S.:Y∞P+ Q34N "9%q*+ ,fl^á*+ üD.@ †"Ék Sã=.UP+ 

†íF*+ W6:)*.; À [.)e5 c#4 O +çB RNsP+ ,B W#9{ W9o;./*+ W&i+IU$Y2+ Q"/V ü¢= åk 
+çB RNsP+ +"/$%7 G5 [MP+ 2 "; G5 2 GAF& ë&ÿ }lg*+ Q"{N ü)~9; '-.$D W*A`; 

Wol%7 ny:*+ W9DNÖF*2+ òD5 E7 ?lVu+  <Z%V G5 }9y$:0 ?Fá; ë&ÿ i+IU$YZ* Q
"{N  ~n60 òD5 +Ñk .7 MX$D+ [MP+ Ã&M0N O ò$;.y$Y+ 1"go* ¨≠ ,ë{A$P+ ó.)(V W#e M`â 

p.Y1k h1.èk W¢´.â QxoFV ü*.´ hÖV æx:*+ S2.r 1"g*+ G5  ~M™ GNH ,}9:É xo@ 
H+i ∑*Ñ E7 S2x$É+ G5 '$)$:& }4Z*+ MâT+ GÇ; 1"g*+ EF#& G5 GAF&  <.&"° Qxo@N 

ïYÇ0 +çB 8#)*+ hA/; ,Mà@5 xo@ SH+Hi+ W;A%ô Kƒ@ Qp"&N +çB 34 G5 E7 ?lVu+ 
G5 GAF0 ?(Y i+IU$Y2+ ,GT+ E7 G5 IU$:b0 x9V "%; QC ~dA& æ.yD W9y90+ÖYk ’h"É+A*+ 

h"É+A;‘ KçB W`/)*+ Z;N ∑è QE#V pZâ W;.y$Y2+ ,W&1AU*+ ,`%0 KçB W9y90+ÖY�+ 
Rÿ5 Wy9$D W)Fú GÇ; 1"g*+ E* õ"§  <.%UD Q 

n60N W;.y$Y2+ S.@.($DZ* W)F#P+ S+"B.%P "r+ E7 W|oYu+ KçB W`/)*+ Q"/V 
z.{ H.Å�+ ,$9VA:*+ n; nr+ MâT+N Ñ.ñ.; ≥%; S+A`t+ ,$*+ N"60 O .BMB.L 

W##q7 í:* 1+A≠5 HN"É ò0.9{.U0+ ë7 S.&2A*+ h"|$P+ Qxo@N ü4ÿ5 S.&2A*+ 
h"|$P+ O fl/0 KçB S. ~:yP+ .(%6$0N W;.y$Y2+N ,.® xo@ G.@ ∑*Ñ ?lV5 Q1.X$D.V 

S2N.∏ ï= ≥6)*+ KçB ä$É v@+Ö0 ßi.y9Y W6g#; W=.r+ åk W;.y$Y+ h¨6@ +"= 
"{ õH∞0 åk "&IP+ E7 SZFáP+ Q 



200    "#$%&'()% :+(,(-.-/% 

+çB "#$%0N W4ÿ W;.y$Y2+ 34 ü{A*+ ziZ*+ W6:)*.; }4Z* MâT+ ,F* 
 ~‡/$&  <+1.9â  <.)~9%7 Qx~o@N G.@ +çB ü{A*+ ,<+¨q{ xo@ EF75 GN.%$o* G5 GAF& Mà@5  <.0.6e Q

x@ G5 fl/$*+ ë&ƒ*+ ,)%& G5 Wo/)*+ W9*.$*+ O ?7.%$*+ ¿Ç$Y 34 A|D ,ë&ÿ ∑*ç;N 
H+HI& 1AlÉ pZL ?6/$:P+ x@ n6$& E7 pZâ «∞7 f.9/7 vqt+ w Q+ç®N }6:*+ 
G¬V S.9{.U02+ h"9ÉA*+ "|o* E7 1.á$D+ W|oYu+ ,$*+ EF#& G5 ë$#$0 1+M/$Y2.; ,B 
∑o0 S.9{.U02+ ,$*+ EF#& n%;.$#o* fl/0 . .@.($D+ W4ƒ; W9V.@ Q}o`$P+N Mà@u+ 
W9º5 .)B AB W9D.F7k fl/0 ∑o0 S.@.($D2+ ?6{ G5 v@+Ö0 åk "É ¨6@ Ã9|; C6qb0 
h1"{ W9|l*+ 34 Ñ.ñ+ W&5 hA`â ?;./P.; ¨≠ W9V.@ .0.$; ë)P õ"|$P+ E7 pAqr+ 34 
IV.É A|D 1"g*+ Q 

"/* v0 pxF$Y+ '-.$D W*A`6*+ W/o%$P+ W#9/; W9o;./*+ W&i+IU$Y2+ E7 pZâ 
?9o|$*+ õMX)*+ .P ò=.$Å h"4./*+ WU9`o*+ ,F* GAF0 hM/$:7  <.94.© QE7N ?=5 G5 
GAF0 h"4./*+ WU9`o*+ h1H.{ 34 W7N./7 ,æ.9$=2+ 2 "; G5 GAF0 KçB h"4./*+ Wo;.{ 

i+IU$YZ* ç)7 pN5 W9o#4 1"≠ zA/& .≤ }4Z*+ MâT+ \W9dMU*+ W%;+M*+ E7 ?qU*+ 
Ã*.à*+ Q_2 Ä.$Å ,W;.y$Y2+ E7 W9É.)*+ ,W&MX)*+ åk G5 ¿Ç0 34 ,1AU*+ EF*N 2 "; G5 
ë$#$0 W9D.F7¬; W9/9/É [,y#o* O Mâµ ß.`P+ Q[ö*+N z.®+ .)B AB G5 }4Z*+ MâT+ 
E* ,($)& ò; M7u+ ABN ∑o$#&  <+IV.É A|D 1"g*+Q 

2 ∑è G5 h1.à$YZ* .BM´.û QE#F&N M`t+ O  bòD5 A* pN.É }4 ~Z*+ MâT+ 
,1"g*+ G¬V HM*+ ,7./$D2+ HA/9Y åk H1 ,7./$D+ ,Mâµ pA|$9YN R+œ*+ åk 8â 2 W&.• 

ò* E7 1"g*+ pH.6$P+ QE7 "@∞P+ G5 õH∞& +çB M7u+ åk WoFá7 W&"= Q3%V ?96Y ,p.àP+ 
EF#& S.4+œo* W&A7"*+ n; ,?-.6/*+ O "&"%*+ E7 ,S+1.lr+ G5 M#$:0 Z; hH+AB 

S+A):* ,Wo&A´ 2 ?; p.9=u \ óZ;−  HN.á$971975_ Q 

ë=M& +çB 1+M#$Y2+ O R+œ*+ åk ¨eÇ0 †"q*+ :Ã9É G5 ?@ ßM´ E7 nVM`*+ 
}9y$:& MâT W*.É 1"≠ S1"ô E4 }4Z*+ MâT+ 1"g; ?;./7 E7 òD"* AB QE7N 
pAor+ W)F#P+ ,B H.§k W`oY W&I@M7 }{+M0 nVM`*+ £MU0N x(9o4 vFÉ GAD./*+ Q
EF*N [A:* Ÿr+ G¬V +çB ?r+ ï9* MVA$7 O hH.%*+ Qä$ÉN O W*.É HA=N vFÉ 
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,GAD./*+ G¬V ù9*.F0 z+"^$Y+ v@.|P+ O  ~?É GN∞á*+ W9)90NM*+ ?9%U$@ ≥%; HA/%*+ 
,W&1.y$*+ EF#& G5 GAF0 S+Ñ 1.eµ W4H+1 Q.7")4 GAF& z+"^$Y+ W`o:*+ W&I@MP+ +M75 
 <Z9|$:7 N5  <.XB.; ,<+"= G¬V ?lV5 W/&M´ ,B Hx$42+ 34 W9y90+ÖYk v:$0 W6{+MP.; 
W90+ç*+ Q 

Gk W9y90+ÖYk W6{+MP+ +ç*+W90 KçB 2 "; G5 GAF0 Wo;.{ ,h1.à$YZ* EF*N }§ G5 
2 GAF0 W;.y$Y2+ W#9:= W´MU7N Z¢* HA/0 åk †"ô +M#$:7 .`âN ¨≠ ò$)7 E7 

S2.É 1"g*+ Q,£ÖV+ 34 ?96Y ,p.àP+ G5 H.Å2+ ,,$9VA:*+ ó+Öè2.; ë7 pNH ùoÉ 
Aô1+A*+  ~åA0 W9o#4 sD ,-I= ò0+A/* W|o:P+ í4 ›+15 .;1N5 W9{s*+ QGk +çB s)*+ 

ü%*"D+ "{ üD.@ W&"9o/0 <.;MÉ G5 A* <.9V.dk <+i.9$7+ ,$9VA:*+ H.Å2+ ,`%9Y QW;.y$Y2+ Gk 
W%V.)*+ ,$*+ 34 ùoÉ A0.)*+ G5 Çyo& .(9*k ,B hH.&i W*.É W`9r+ 1çr+N åk ‡{5 "É 
EFú Q+ÑkN SsbD "&IP+ E7 S+A/*+ W&MF:%*+ E7 H.Å2+ ,$9VA:*+ åk .;1N5 ,W9{s*+ 
34 A0.)*+ G5 }9y$:& s); "&IP+ E7 S+A/*+ W&MF:%*+ W9V.d�+ E7 S.&2A*+ h"|$P+ Q

 ï$9; ÕA&N\1982 S.|Uq*+ ,293 −94_  <.9*µ S.;.y$Y2+ E7 RA)*+ +çB GAF& GÇ;\ <.9F90.7A0N5_ 
,F* ë9`$:& G5 C ~dA& H.ÅZ* ,$9VA:*+ G5 ?à7 KçB S+H.&I*+ O W&IB.= A0.)*+ xDk ,B 
[+M=k ,õ1.9%7 2N ±"Å 2k "%; sD S+A/*+ W9$9VA:*+ Qx@ ÕA&  <.l&5 GÇ; GAF0 

W;.y$Y2+ ,hHN"∏ GÇ@ óM|$0 W{MV W&MF:4 W9F&M75 h"É+N ?F* ±Ze √MV W9$9VAY 
hs$)7 Q,À.$*.;N G¬V +çB "4.:9Y 34 "&"Å S+¨eÇ$*+ W%=+M*+ \õ5 S+¨eÇ0 †"q*+ Q_ 

Gk h1.à$Y2+ hHN"|P+ ,B W#Y h"9U7 W9y90+ÖYÜ*  ªh ~" a%bP+ ∂9/|$* GN.%0 M/$:7 Q
x)9;N }9y$:0 W9y90+ÖYk ’h"É+A*+ h"É+A;‘ 1+"/#; E7 1"g*+  —N.:7  <.7.™ 1"go* 1H.q*+ 
E7 }4Z*+ ,MâT+ "yD O "&"%*+ E7 ßNMX*+ G5 1+M/$Y+ GN.%$*+ ò0.6eN EF#& 

.ºI&I%0 +Ñk .7 üD.@ W;.y$Y2+ ?{5 E7 i+IU$Y2+  <Z9o{ QON ßZâ ,∑*Ñ GAF9Y E7 
?(:*+  <+"= RA{A*+ O hMUÉ S.;.y$Y2+ ¨≠ W9($)P+ W*.r 1"g*+ ¨âu+ x(l%6* 
≥%6*+ Qó.)B "&"%*+ E7 √M`*+ ,$*+ EF#& E7 .®Zâ hM`9:*+ 34 ¨eÇ0 †"q*+ QE7N 

n; KçB √M`*+ ,B G5 ó1"& }4Z*+ õç*+ z.{ 1"g*.;  <2N5 G5 W;.y$Y+ }4Z*+ MâT+ 2 
Ä.$Å åk ò7.9{ 1"g; Mâµ Q3%V ?96Y ,p.àP+ "{ ó1"& ü9VA:*+ G5 z.9{ A0.)*+ s); ò0+A{ 
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xDk [.= W;.y$Y+ v(7.9/* s); S+A/*+ , <[+"$;+ 2N EF#& G5 í$%b& ∑*Ñ  <+"&"  v® Q
ë6`*.;N G¬V ü9VA:*+ 2 GNç6¥ MX)*+ W*Ç:#o* 34 +çB ,A|)*+ ä$É GkN üD.@ W;.y$Y+ 
A0.)*+ ?{5 E7 G5 }Y.)$0 ë7 sD S+A/*+ W9$9VA:*+ Q <.l&5N +Ñk üD.@ W;.y$Y+ ü9VA:*+ 
?{5  <.4AD .7 E7 sD S+A{ ùoÉ ,A0.)*+ G¬V "9%q0 S+H+"%$Y2+ EF#& G5 C6q& 

,<+M/$:7 x;1N GAF&  <.9:F4 Ã9|; }%q& ò4.=1k åk ëdA*+ ,%96`*+Q 

E:rN ,Ÿr+ G¬V W{+"q*+ ü:9*  <.6o`$7  <.&1N» A#)* GN.%$*+ Qx@N C ~dA& p.à7 
√H.)t+ W9*.$/*+ õç*+  ~M7 ,KM@Ñ ä$É zAqt+ GA)F#$& E7 WVM%7 W9U9@ v(7.9{ M&A`$; 
W*.É E7 GN.%$*+ ,)6P+ 34 W#:*+ W9*H.6$*+ QGk }o`$7 W{Z%*+ ï9* ,W{+"q*+ ?; WD.$P+ Q

 "9#r+ [ö*+N.•5 E7 "@Ç$0 G5 EF#& †íF*+ †A/*+ G5 ,B W9*N"*+ S.{Z%*.; ∂o%$& x9V 
?7.%$$Y ë7 .(l%; ≥%6*+ W)Y "%; †Mâ5 Q,+ç* G¬V ?7.%0 z.%*+ zH./*+ 2 "; G5 ,/o& 
ò*ZX; 34 S+1.9â +çB ,z.%*+ À.$*.;N GAF9Y †"* GN.%$*+ WôMV h"9= 1A`$o* A#)*+N Q 

x@ G5 œ6$*+ ?6/$:P.; ï9*  <.&1N» ,<.l&5 x@ C ~dA0 Woà7u+ W9-.9Éu+ QEF*N 
W9o#%*+ W9-./012+ çâÇ$Y  <.${N  <Z&A´  <+"= ].9g; +çB  ~œ6$*+ QE:rN ,Ÿr+ G¬V s6*+ 
GAFo$#& h¨q6*+ GA%9`$:&N .(7+"^$Y+ ë&ƒ$* W9o#4 1 ~A`$*+ ,$*+ GAF$Y O ßZâ 

∑*Ñ W9o#4 W9-+Aá4 [.9#4 QG.@N p.àP+ Mà@u+ .ÉAdN O +çB jAqt+ AB √MU*+ n; 
n$*Aê+ åNu+ W9D.à*+N E7 W*A`; Wol%7 ny:*+ W9DNÖF*2+ Q,UV W*Aê+ åNu+ G.@ 
n:V.)$P+ h1.64 E4 W4A#° E7 õM~X)7 ].%*u+ nVÖ|P+ E&ç*+ +A~oà7 W*.r+ W9)U*+ O 

v(V W9U9@ z.9/*+ [+HÇ; "9= O Wol%7 ny:*+ Q.7")4N v0 v9:/0 vB"4+A{ ,<.=+Ni5 
üD.@ Wy9$)*+ ,B 8YA$7 W=1H 2Q10 E7 ≈./)*+ ?F* ,Wo/D .7N ,B 2k ?lV5  <Z9o{ E7 

ùq$)7 E7P=1  \,BN W;A/%*+ 34 1"g*+ pH.6$P+ _åk R=3  \,BN hÇV.FP+ 34 GN.%$*+ 
pH.6$P+ Q_.75 n64Z*+ O W*Aê+ W9D.à*+ "/V +A7.{ [+HÇ; ?lV5 ,¨àF; noy:7 2Q60, ,BN 
W=1H ?lV5  <Z9o{ E7 WeZe R.;15 ∂&M`*+ n; W;A/%*+ W*H.6$P+ åk hÇV.FP+ W*H.6$P+I1HQ 

                                                 
\1_  E#l$0 ≈./)*+ W`YA$P+ S.@1.á#o* ë9© S.9y90+ÖY�+ [.)à$Y.; h"4.{ ’,-+Aá%*+ 

RANDOM‘ çâÇ0N n%; 1.6$42+ G5 W*Aê+ åNu+ "{ SA$É+ 200 Wo/D ≈Aáo* ,"É+A*+ x)9; 
SA$É+ W*Aê+ W9D.à*+ 34 p+A´5 W)&.6$7 G.@ .(`YA$7 AB 151 Wo/D ≈Aáo* "É+A*+Q 
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+ç≤N "/V G.@ 1N"/#; n64Z*+ G5 +A7"^$:& '-.$D W*Aê+ ,åNu+ x; O ∑*Ñ W#9{ 
pH.6$*+ ,W9*H.6$*+ ?=u ∞6)$*+ W9*T.; ,$*+ EF#& G5 õH∞0 åk z.9/*+ [+HÇ; "9= O W*Aê+ 
W9D.à*+ QüD.@N KçB h¨q6*+ W&" b° ë7 pAqr+ 34 ≈./D 345  <.96:D Q 

üD.@N Wy9$)*+ ,B G5 W*Aê+ W9D.à*+ üD.@ Mà@5 +"9/%0 E7 åNu+ QG.@N GN.%$*+ 
,)6P+ 34 pH.6$*+ ïY∞7 34 A|D n$7 QüD.@N ë9© S2N.|P+ W)&.6$P+ pZg$Y2 

SZâ"P+ ¨≠ h"/%P+ O W*Aê+ åNu+ "{ S[.; ?áU*.; O W*Aê+ ,W9D.à*+ .ú  ~n6& G5 
W#:*+ W9*H.6$*+ ,$*+ ë$#$0 .≤ W9y90+ÖYk W9y90+ÖY¬@ ’h"É+A*+ h"É+A;‘ ,B W#Y W)9$7 
?Fá; ¨≠ õH.9$4+ Qx;1N 2 GAF& E7 ].; ≈+MV�+ O pØ.U$*+ G5 ?7ÇD G5 EF#$& f.)*+ 
E7 z+"^$Y+ W;My$*+ Wo&"6*+ Woà#$P+ O W*A`6*+ W9DNÖF*2+ v~o%$* W#9{ pH.6$*+ O 

v Z4.U0 O 1.´k W6%* Wol%7 ny:*+ Q 

.7 G5 ß aM%b0 W/9/É G5 pH.6$*+ ¿Ç& ,h"-.U*.; ä$É  ªz ·"/b& ë9#ê+ 34 z.9/*+ ò; 
ò4.60kN Q+ÑkN ü)@ MX$)0 E7 E&MâT+ G5 +Ao7.%$& ∑%7 ,?àP.; GNHM&N 34 ó1"≠ 

∑DN.%0N ,?àP.; 3|$$Y W#Fr.; W9V.F*+ })y$0N ["6*+ W&Ç; SZFá7 Q <hNZ4 34 
,∑*Ñ GAF$Y  <x9FÉ  <.l&5 1"g$V üD5 MâT+ .7")4 zA/& vB"É5 ,1"g*.;  <+M ·(X b7 ∑*ç; 
∑D5 ¨≠ ?;.{ pZg$YZ* Q+ç≤N GAF$Y  <x9FÉ ó1.9$â.; R.~60k W9y90+ÖYk W#-.{ 34 

pH.6$*+ Q+çBN .7 z"/9Y ò9o4 ë9#ê+ Q34N +çB ,A|)*+ C6q9Y n#à0 W#9{ W#:*+ 
W9*H.6$*+ .(7+ÖÉ+N +M75 ¿+Ñ I&I%$*+ QHMy#;N G5 5"6& +çB ,M7u+ H+HI9Y hA{  <.¢9è  <.¢9áV Q 

+çBN O ë{+A*+ AB MBA= ¨eÇ0 W´. ~/:*+ \N5 WFY.P+ _õç*+ v0 ò:9YÇ0 O ?qU*+ 
Ã*.à*+ :.7 G5 ïYÇ$& GN.%$*+ v-./*+ 34 W#:*+ W9*H.6$*+ 8YN RA#° Æ.FY ,n%7 2 
EF#& õu ë#∫ E7 H+MVu+ E&ç*+ GA%:& åk pZg$Y+ E&MâT+ }~og$*+ ò9o4 QEF#& 

ï9YÇ$* GN.%$*+ M/$:P+ G5 √Mg$:&  <.${N ,<Z&A´ +Ñk G.@  <x-.{ 34 †A{  —1 ~A`0 W9-+Aá4 
,[.9#4 N5 EF#& G5 v$& ?Fá; Rÿ5 +Ñk .7 z.{ GA64Z*+ [.9@Ñu+ n#à$; W9o#4 ò*.g$è+ Q
EF#& '-.$)o* W&MX)*+ W96&My$*+N +ç® ].$F*+ G5 "4.:0 f.)*+ 34 W&Ø1 jMV GN.%$*+ 
pH.6$P+ W)7.F*+ O ,v(P.4 34 A|D Mà@5  <.ÉAdN QGk WVM%7 v9B.UP+ ,$*+  ~ƒU0 '-.$D 
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,$*A= W*A`; Wol%7 ny:*+ ,W9DNÖF*2+ WVM%7N ].6Y5 ≈N«N æ.yD ,pH.6$*+ "{ 
G+MVA& ≥%;  ~œ6$*+ O.d�+Q 

x;1 †MD æAdA; ¨6@ G5 ó.)B  ÷f1H ¶o^$:b7 E7 W/9/É G5 W9y90+ÖYk 
’h"É+A*+ h"É+A;‘ "{ ü|yD GNH .(7.9{ [+HÇ; ?lV5 E7 õ5 HMV Mâµ "{ üo7.%0 ò%7 Q

"/* ü|yD E7 pZâ R+I$D+ GN.%$*+ E7 ,E&MâT+ ï9*N E7 pZâ √.rk W#&I®+ v≤ 
}og$*+N v(9o4 Q"/* .D"$4+ 34 ¨FU$*+ S.:V.)P.; ,$*+ ï9* .(9V †AY C;+1 ,"É+N 
S.:V.)7 W6%o@ hM@ z"/*+ N5 'DM`á*+ QEF*N +1H.D .7 GAF& w.%*+ +çFB Q,UV √.`)*+ 
ëY+A*+ E7 ,ù{+AP+ EF#& GN.%$o* pH.6$P+ G5 GAF& W6:)*.; ZF* nVM`*+ ?lV5 E7 
1"g*+ pH.6$P+ QÃ9É 2 E#F& æ.$U7 z.9/*+ [+HÇ; "9= O }og$*+ 34 ,E&MâT+ ?; O 

pAqr+ 34 v•N.%0 Q 

.75 O .)7A& ,+çB G¬V SZFáP+ vBu+ ,$*+ ò=+A0 W&s6*+ ,B ∑o0 ,$*+ 34 
WÉ.Y S.{Z%*+ ,W9*N"*+ Ã9É zA/0 ≥%; v7u+ W9D.Du+ hHMU)P+ W(=+A#; .(l%; 
≥%6*+ O W*.É ]M{5 ‚AUo* Qç^$0N "&"%*+ E7 ∑o0 SZFáP+ ?Fè Wol%7 ny:*+ 
h1MF$P+ QEF#&N G5 ?#á0 Woà7u+ ≥%; S.{.6Y C~o:$*+ 1.á$D2+N õNA)*+ £N.U$*+N 
GÇá; S.7iu+ "9%q$*+N õMF:%*+ Q2N ∑è òD5 ";2 v(Uo* ,%{+A*+ ∑o$* SZFábP+ 
G5 çâÇ& n%; 1.6$42+ "&"%*+ E7 ?7+A%*+ ¨≠ hMV+A$P+ O Wol%7 ,ny:*+ 

.9=A*A&"&�.@ S.9Y.9:*+N ,W9´+M{N¨6*+ S.7+I$*2+ S.U*.|$*+N S.´.YA*+N 
hH.9/*+N Qv≠1 ,ó+Ñ .)%YA; G5 z"^$:D ?@ .7 .)90N5 E7 h¨q; ß+s$Y+N Q 

1.è5 SM;N1 n6o9≠ \1981 j ,205 _åk òD5 ç)7 [.7"{ ∂&M≠�+ ä$ÉN hH.9/*+ 
,h”.%P+ üD.@ W&MX)*+ W9Y.9:*+ .($ ~7M; 1A|#$0 34 p+∞:*+ õMBAê+ À.$*+ :ìù9@ 
ë9`$:& ï)ê+ õs6*+ G5 v(U& †A{ ¡&1Ç$*+ ,$*+ N"60 ,[.9#4 G5N M`9:& ,.(9o4 [+AY 

G.@ ∑*Ñ S.&.g* W9q^è W9D.D5 N5 S.&.g* Wo96D ?W7.4Nî "/* C6ô5 +çB p+∞:*+ O .)P.4 
”.%P+  <. ~|o7  <+"= ∑*ÑN }6:; 1 ~A`0 W|oYu+ W&NA)*+ Q 

EF#& G5 GAF0 W|9q)*+ ,$*+  ~M7 .BM@Ñ O ?qU*+ ,ëY.$*+ W( ~=AP+N åk n64Z*+ 
O Wol%7 ,ny:*+ S+Ñ ëUD .)B hH./* v7u+ .l&5 :2 +ADAF0 E&HA:É 2N +ADAF0 pN5 
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E7 1"g& +Ao7.%0N ?àP.; ë7 GN.%$*+ ë7N 1"g*+ 34 "É [+AY 2N +A@+ç$0 Q34N A|D 
,ò;.á7 G¬V S.9)/$*+ ,$*+ üá{AD O ?qU*+ ë;.:*+ ?=u '&NM0 GN.%$*+ O Wol%7 
ny:*+ EF#&  <.l&5 G5 GAF0 S+Ñ h"-.V O '&NM0 GN.%$*+ O ≈.YN5 WY.9:*+ W9*N"*+ Q 

Gk MBA= WoFá7 W9U9@ pAqr+ 34 hÇV.F7 E7 GN.%$*+ ,B G5 W9o#4 v~o%$*+ E4 
∂&M´ W;My$*+ Ç`t+N ,B W9o#4 W¢9`; WP∞7N Qx;1 GAF0 ßNMX*+ W#-Z7 S+1A`$o* 

Wo&A`*+ ,"7u+ .))F*N "{ 2 ∑o#D ü{A*+ O.F*+ 1.X$D2 S.9o#%*+ W9-+Aá%*+ [.9#%*+ 
ä$É .)o/)0 [86; ]Aô S.9y90+ÖY�+ W&IyP+ nVM`o* W#-./*+N 34 pH.6$*+ Qx;1 +Ñk .7 
.)#(V W9o#%*+ ?Fá; ,?lV5 1.ô .)%YA; z+"^$Y+ .)0¨q; ë&ƒ$* W9o#4 1A`0 GN.%$*+Q 



206    "#$%&'()% :+(,(-.-/% 

 

 



Ðv×Ú< <
 

 

 

íÖçŞfÖ]<sñ^jÞ 

 

 

 

 

" #$%& '()  *+,-.'  /"012' 3452' 67 89: ;<=> ?&@.' 67 A47=-B.' 6C DE2=F 

G2=HI G-JB7 KLM2' GNOPQ%2R' ST #?U *& '() +,-.' A47=-B7 6C V4W2' 6&(2' '=-:X 

G2=HY2' 6CP A9:?*.' Z[\ A4]^4_.' `4aM1O 6CP b?7 6Mc d'X\ "] G]^4_7 67 

A4]^4_.' ?WC 4aEUI4H7 e7 4aJBI fBY2' Sg] h,1E& 4J&\ 47 [(2' i4] 6%$& i\ 

j?k 6$l GEm A';nE7 o ,G2=HY2' 6&q<=7 r2(I ?&@.' 67 K)'s2' tC GO4E7 u4LO 

GNLN>'Qmv ’w?c'=2' w?c'=I‘S 

xW #$J> G2=y' zP{' 67 G2=HY2' eI^\ w|C G]^4_7 G<4l}4I zv GNLN>'Qmv 

’D~'=_B2' RANDOM) S #KY&P 8P?y' �Ä^ Z2 `dgm\ ,KUI4ME.' Å4UW2'P DE2' 4ÇÉqc\ 

�)?C'=Ä o Ñ4Ö' ^'qU2' Sg] xÜ GUI4H7 "] áPÉ 67 ?C'=U2' o àâ ä4B2\ ZÅ'=ã\ `

GO=%7 67 DE~47 G-UO "%2 w?c'P 4aW7 Sg] i\ Å4UO G2=HY2' "%2 w?C4Ä 67 ?C'=U2' 

åJE> o 8P?y' �Ä^ Z3 S`g] i\P çéP "] GNLN>'Qmv 67 A4NLN>'Qm}' q<=E7 o 

XPq-NM]è Z1980 \`, =)P  ê4J&\ q&qUE2' [(2' �> ë;<=> eN$y K]^4_.' o G2=y' GNO452' 

67 G2=HY2' S 
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 '() *+,-./20 

 1+)2345./167)285. 09+:. ;<6-. = 

 

 >?%?4<.

/;3@A5.0 

'BC.  DE%F<. GHI4<.

/ 127 1J2KF&2L0 

M&2NO<. *6P  D4<. Q2RS<.

2TUAV" 

1 A^=I=I'^ 8=>4O' à1W2' �-C 4 504S5 

2  i47?&4> VR=%NO& [ÉP;_> RP4I X40EÄR' 41 500S4 

3 ;í?&4O [XP^ à1W2' �-C 23 485S5 

4 ig<Pqí X^4O;I GNm4NM2' T=-B2' 8 481S9 

5 rNI=ã 6>^47 X40EÄR' 16 480S7 

6  KEm T4N2P& A^=I=I'^ i=W7è  à1O �-C
A4Nl4&q2' 

50 477S8 

7 =N-IX à$NF Si47?&q< X40EÄR' 13 473S4 

8 à1&'X i=>^=7 A4Nl4&q2' 6 471S8 

9 ì74%m'qí à$NF  63 400S7 

10 îWNOP'X ïMN2 à1W2' �-C 33 390S6 

11 ?-N< A=%m ñgEFR' �-C 6 327S6 

12 V=F i4)=F A4Nl4&q2' 5 304S4 

13 ó=2=> iPX^=í X40EÄR' 18 300S5 

14 Zä=Lò �m'`  77 282S2 

15  D~'=_B2'RANDOM  5 276S3 

 

47\ i=]Q_.' o G2=y' GNO452' �a< i=F^?7 o G$~4Ä o 8P?y' �Ä^ Z4 `G<4lv 

zv fBI A47=-B.' 8=c �aô'qI S?ÄP �> eö "] áPÉ 67 ?C'=U2' o àâ ä4B2\ 

ZÅ'=ã\ `GW&4YE7 o ,4õ'=ú\ 6%2P ùm=E7 X?C A9UW2' 4aN< =) 151 "%2 w?c'P S

óQã' o G2=y' j9û i=EmP 4]^4_7 G<4lv zv ü74OqI ’D~'=_B2' RANDOM‘, '(2 
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xO4] G<=107 G2=HY2' G2=L-2 GNO452' G<=107 G$†l '?F °I 63 ˟ 63 S4¢v tC GF^X 

67 �L£' ;Y%2' §N,I ì #F=> tC 8P?y' �Ä^ Z5 `i\ 4aWNY& "%_I Å=nJ7 Zq•O\ 

8P?y' �Ä^ 5 S`g] i\ ùm=E7 Å4UW2' DE2' 4ÇÉqc\ "] w?C4Ä e7 "] w?C4Ä bq:\ 

å #JE& o �Ä^ ?c'P ìM,I wq1_2' GN24E2' : 

1: "Ä\ 67 100 GHUO 

2: 100 – 199.9 GHUO Z151 GHUO ^?n-2 8X4YE.' "74%2'` 

3: 200 – 299.9 GHUO  

4: 300 – 399.9 GHUO 

5: 400 – 499.9 GHUO  

6: 453 ùYJ24I ZD)P Å4UO iP4BE2' 8X4YE.'` 

7: 453.1 – 499.9 GHUO  

8: 500 – 599.9 GHUO  

9: 600 GHUO P\ q5]\ 

   



 

" #$%& 

 '() *+,-./30 

;<6W3<. Q2RN :9+:. ;<6-. 
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 '() *+,-./40 

 1+)2345./167)285. 0;KN2Z<. ;<6-. = 

 

 >?%?4<.

/;3@A5.0 

'BC.  ,%3<./ [\] ^ 1J

 _2]C6<. [&

`,$45. 

 GHI4<.

 DE%F<./ 127 1J

2KF&2L0 

M&2NO<. ;a< 

/b?Kc d" 1.A@)6e0 
FORTRA)N Or 

BASIC0 

 Q2RS<.

 D4<.

2TUAV" 

1 A^=I=I'^ 8=>4O' '?W] à1W2' �-C F 5 

2 i=NY74_> ß 3'X   F 16 

3 KM<P^=I =>P\ ü&PqW2'  F 77 

4 çN] äP^   F 20 

5 @7Xè T4N2P   B 22 

6  ì74%m'qí �NF& 

6&@>4] K] 

  F 23 

7 qW&P ä^4)   F 31 

8 X 8P4I Si=EnW&^4)   F 112 

9 A S VR=%NO

i47?N> & ® S

[ÉP;_> 

 X40EÄR' �-C F 38 

10 "N1Y&=-] 8^4_>   B 59 

11 q-m@ENí T4)'qI'   F 9 

12 É'q1N2 V=%O'q< '©&=m  B 29 

13  X^'PXv6IR' ,x&'P   F 16 

14 ™q5&\ T4)'qí '?W]  F 12 

15 [v 8P4I Só9I   F 22 

16 X^=<=) X^4_E&^   F 45 
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 >?%?4<.

/;3@A5.0 

'BC.  ,%3<./ [\] ^ 1J

 _2]C6<. [&

`,$45. 

 GHI4<.

 DE%F<./ 127 1J

2KF&2L0 

M&2NO<. ;a< 

/b?Kc d" 1.A@)6e0 
FORTRA)N Or 

BASIC0 

 Q2RS<.

 D4<.

2TUAV" 

17 ´>=74& i4&qI   B 32 

18 A;Y2=] =-NIX i=F   F 63 

19 óP47 ?&q<   F 63 

20 i=M-%N7 ['^  d4&@N12' T=-C B 27 

21 T4mP'^ K-í   F 36 

22 X=-Iè A=%m   F 41 

23 "M&qí "Ní   B 10 

24 DF SX'qW&47 w?,E.' G%-$.' w4N£' T=-C F 9 

25 D.è T=>   F 142 

26 [X S "&=Y7'& D] S
D%N] 

  F 23 

27 É^(N< î&q]   B 48 

28 ig<Pqí X^4O;I  GNm4NM2' T=-B2' F 27 

29 V=F i4)=F '©&=m A4Nl4&q2' B 74 

30 ï%WNI i4û4O=F   F 64 

31 [XP^ ;í?&4O  à1W2' �-C F 23 

32 ïYNI AqIP^   B 13 

33  r24< qFP^& 

?NEMnOR à$NF 

  B 117 

34 i47^?&P i=M-NO  ä=m4£' T=-C F 18 

35 @7Xè AqIP^   B 43 

36 T KIP^ S à&P'X& 

"ENI ó^47 

 à1W2' �-C F 29 
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 >?%?4<.

/;3@A5.0 

'BC.  ,%3<./ [\] ^ 1J

 _2]C6<. [&

`,$45. 

 GHI4<.

 DE%F<./ 127 1J

2KF&2L0 

M&2NO<. ;a< 

/b?Kc d" 1.A@)6e0 
FORTRA)N Or 

BASIC0 

 Q2RS<.

 D4<.

2TUAV" 

37 ;N1N2 á^=F   B 10 

38 ¨\ ïO4Em Sï&=]   F 44 

39 ^\ S[X Si=m^?O'   F 44 

40 îWNOP'X ïMN2  à1W2' �-C F 33 

41 i47q$&É á^=F   F 36 

42 i47=NO çNEm   F 51 

43 @O=F K>^47 ë?W2É=NO  B 152 

44 [v S[v S≠>\ S

i47^=ã 

  B 32 

45 ;_>4Ym=O [qW)   F 52 

46 KEãX9í ?N1&X   F 28 

47 ¨ ó^47 S"NENI   F 30 

48 [\ ?N1&X S§N$m   B 23 

49 ?O9N2 AqIP^ ë?W2É=NO  B 52 

50 ¨\ "%&47 S

6&^=n]47 

  F 78 

51 ^ X^P4) Sq&?OR=)   F 16 

52  =N-IX à$NF

i47?&q< 

 X40EÄR' �-C F 9 

53 X^=<=) á^=F   F 41 

54 [X=$m rM&^   F 6 
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 >?%?4<.

/;3@A5.0 

'BC.  ,%3<./ [\] ^ 1J

 _2]C6<. [&

`,$45. 

 GHI4<.

 DE%F<./ 127 1J

2KF&2L0 

M&2NO<. ;a< 

/b?Kc d" 1.A@)6e0 
FORTRA)N Or 

BASIC0 

 Q2RS<.

 D4<.

2TUAV" 

55 ?-N< A=%m  ñgEFR' �-C F 50 

56 V'qíX=Wm DWNF   F 90 

57 igM&PX á^=F   B 6 

58 =N-IX S≠>\ S

i=M>qIP^ 

  F 54 

59 ®'^ ?2P^4)   F 52 

60 [v à$NF S84)   F 31 

61 ?OR?&q< X^'PXv   F 84 

62  D~'=_B2'
RANDOM 

  F Z4` 

63 @>=) qFP^   B 14 

•  1.A@)6e ;I?S< ;K%f.,<. _2N2K3<. g,h iL6Ec *6W<. A7j '@FORTRAN M&2NO<. [& k '@ ,(+

9+:. ;<6-. A]AR@ = l.,V.+ l2N2Kc mN" nh i?4V. ,( 127 mN" 'o) ,2ST qN2Kc mN" nh DPr<. A&:. s2?4V. k 

 

gWNI 6%$& 8P?L-2 �Ä^ Z5 `i\ 4WNHB& wq%< 6C ìYM2' d'^P 8=0c G&\ w?C4Ä 
GWNB7 tC Å4UW2' DE2' ,4ÇÉqc\ Rv i\ ^'?U Æ7 "Né41E2' �N•C S,r2(2 És> GF4£' zv 

GU&qú q5]\  ê9†I eNHEMW2 �a< ü~4EW2' S6M£P ,Ø£' i∞< eF'Q2' w=H: w=H: q<=& 
ë() GU&qH2' S?U<  #KY> i\ GMâ ùU< 67 KI ?C'=U2' D) DE2' 6%$& i\ T?†EM*>  #©1E2 

"%_I ?NF  ê'?F b?7 6Mc d'X\ w?C4Ä GWNB7 e7 GC=$L.' GO=%.' 67 63 w?C4Ä 
"74%24I Sr2(2 6%$& q•W2' zv ë() ?C'=U2' à$±' tC 4¢\ G-5≤ GC=$L$-2 4aE7qI 67 

§Nc i\ Å4UW2' DE2' 4ÇÉqc\ w?C4Ä GWNB7 6%$& i\ T?†EM> ≥YWE-2 8?B$I Å4UW2' DE2' 
"0¥ 4aN-C w?C4U2' o GC=$L.' G-74%2' S 
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 *+,-.5 
;<6W3<. Q2RN :;KN2Z<. ;<6-. 

 



216   " #$%& 
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`At8<.: 1: "Ä\ 67 100 GHUO 

2: 100 – 199.9 GHUO Z151 GHUO ^?n-2 8X4YE.' "74%2'` 

3: 200 – 299.9 GHUO  

4: 300 – 399.9 GHUO 

5: 400 – 499.9 GHUO  
6: 453 ùYJ24I ZD)P Å4UO iP4BE2' 8X4YE.'` 
7: 453.1 – 499.9 GHUO  
8: 500 – 599.9 GHUO  
9: 600 GHUO P\ q5]\ 

47\ G2X4B7 Å4UO G2=HY2' GBÄ=E.' Da< : 

T = 120.0 + (.202)S6 + (.198)S30 + (.110)S35 + (.072)S46 + (.086)S27 
§Nc i\ T D) GHUW2' GBÄ=E.' DE2' 4)Éq¥ w?C4Ä ,GWNB7 47\ Sj D) GHUW2' DE2' 

4)Éq¥ r-> w?C4U2' 67 ?C'=U2' bq:{' S 

?ÄP ùY>^' '() K$†E2' Å4UW2 G2=HY2' e7 Å4UW2' GNUNU£' DE2' �> 4)É'qcv o 

G2=HY2' b?2 r = .9790, Pr2 = .960 S'()P DWB& i\ 96 G~4.4I 67 6&4YE2' o Å4UO G2=HY2' 
åJE> 67 89: G<qB7 d'X\ w?C4U2' e7 K-5$.' GM$±' ùU< S 

?U2 A #©< Å4UW2' w?Ny' DE2' 4ÇÉqc\ GNLN>'Qmv ’w?c'=2' w?c'=I‘ e7 eNö 
dR≥) K-5$.' ,GM$±' A #©< 4)É=< o G2=HY2' Sq #](> i\ Å4UW2' °2'453 D) 47 �> 

ëÉ'qcv 67 89: iP4BE2' 8X4YE.' ;íP DaEW.' S?U2 AÉ4c GNLN>'Qmv ’w?c'=2' 

w?c'=I‘ tC Å4UW2' ,GN24E2' e7 K-5$.' GM$±' :S 6 = 453; S 30 = 453; S35 = 453 ; 
S 46 = 452 PS 27 = 446 ST'?†Em4IP '() ^4NB.' o ,GO^4U.' em=I dq.' i\ bq& çN] 

i4] d'X\ ?C'=U2' P\ A4NLN>'Qm}' bq:{' o ,G2=HY2' 67 89: q•W2' zv b?7 d=m 

ZP\ 6M *c `47 x74Ä ∂I 67 d'X\ e7 K-5$.' GM$±' GO^4U7 GN1N%I d'X\ GNLN>'Qmv 
’w?c'=2' w?c'=I‘ �aB7 Sq<=E&P '() ∑qB2' o 8P?y' �Ä^ 6, g] ∂O\ q#<=Nm 4m4m\ 4. 

DUI 67 "N-¥ ë(õ G2=y' Zq•O\ 8P?y' S` 
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 '() *+,-./60 
,h.6R<. u.g" :;KN2Z<. ;<6-. 

q%ZEv5. w& u.g:. 
/ ;KxK@.yBzc ;N)2R52c `{2|. Q2RS<.’`,V.6c `,V.6<.‘0 
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;<6W3<. MX24N       221 

G<4l}4I zv 47 ,T #?U> i∞< 8P?y' �Ä^ Z6 `"$E_& tC Å4UW2' GN-B12' ,G2=HY-2 

"%2P w?C4Ä 67 ,?C'=U2' G-J12'P GNUYE.' DE2'P D) o eÄ'=2' ^'?U7 ∏^412' KI GHUW2' 

GNUNU£' GHUW2'P GB#Ä=E.' o G2=HY2' SØcR ∂O\ gWNI DHn> Å4UO G2=HY2' R4ô 4O #=%7 67 

w?C A4π7 67 ,Å4UW2' ?LO i\ G-J12' "Ä\ 67 10 Å4UO ,ùU< 4≤ 8?& w #q7 bq:\ tC 

b?7 6Mc ;M1> K-5$.' GM$±' d'X{ ?C'=U2' "%_I T4C S67P AgM2' bq:{' 

wq&?y' TgE)R4I b?2 G-J12' GNUYE.' D) i\ ?C'=U2' DE2' AÉqc\ ì>'q.' G7?UE.' "NÜ 

zv ó9E7' s]\ G-J< GNI4∫v 4≤  #8?& tC 4¢\ T=U> d'XªI "J<\ 67 �•B7 ?C'=U2' o fBI 

Dc'=W2' wXP?,.' 67 G2=HY2' DE2' º 4) #©1& i=-5$.' GM$±'S 

6%$& iΩ' T'?†Em' K-5$.' w?C4M$-2 tC GI4F}' tC G-πm{' G&^=,.' 8=c 

47 i4]  ê4B<4O 47P º 6%& r2(] S 

 #KY& 8P?y' �Ä^ 6 "%_IP R àY2 ∂N< ù$O Å4UW2' wÉq,.' e7 K-5$.' GM$±' S

iv K-5$.' Gû952' "~'P{' �aM1O\ i=$ME& çH-24I S?U2 x-0c G<4] ?C'=U2' G1NH-2' 

tC 453 GHUO e7 "] "5≤ 67 dR≥) K-5$.' ,Gû952' '(2 º ?U1> ?C'=U2' G1NH-2' G&\ GHUO 

GO^4U7 e7 GN1N] d'X\ GNLN>'Qmv ’w?c'=2' w?c'=I‘ DE2' AÉqc\ GY>q.' ,zP{' �aB7 S47\ 

?C'=U2' DE2' º 6%> G1NH2 "%_I ,T4C �-< �U> "5$I 47 ∂E-B< GNLN>'Qmv ’w?c'=2' 

w?c'=I‘ e7 dR≥) K-5$.' Gû952' ,"~'P{' g] qa•& o GW$N) T4Ä^{' GYF=.' tC T4Ä^{' 

GY24M2' o r-> w?$C{' Gû952' DE2' qa•> o 8P?y' �Ä^ 6 S 

"F{P X4a_EmR' 845$I 8=c '() ,q7{' i∞< "J<\ ?C'=U2' DE2' º �ME> 

çH-24I D) r-> DE2' T #?U> 4æ 8P4I ,i=EnW&^4) DE2'P AÉqc\ GY>q.' GW7452' SxO4] ë() 

w?C4U2' w^4YC 6C e&=W> P\ q&=¥ GNLN>'Qm} ’w?c'=2' w?c'=I‘, ?ÄP xO4] 4õ GYÄ'q7 

tC D~'=_B2' ZRANDOM`, GU&qúP h#-$E-2 67 AR4c ^?n2' äP4WE.' Z;ûª> 

b?02'`, 9J< 6C GU&qú G&øq2 47 6%$& i\ ë(:ª> x-1>P ∂I 67 ä4UB2' SxO4] ë() 

w?C4U2' ^?n> g~'X ?WC G-UW2' GBI4M2' ,Kû952'P GN2gEc4IP w?&'@E7 ?BI ë() ,G-UW2' 47 º 

�U& ìC92' q:Ω' ^?n24I [^=12' ?BI w?c'P 67 A #R'X ^?n2' ,ë() oP r-> ,84£' 

ç%Em ë() w?C4U2' 6C ^?n2' D~'=_B2' S;í 4¢\ º T #?U> 47 =) "J<\ 67 d'X\ 
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GNLN>'Qmv ’w?c'=2' w?c'=I‘ e7 [\ 67 K-5$.' ,GM$±' 4aW%2P xO4C ';5] 67 "5$.' 

3452' S?U< x-0c ë() w?C4U2' b?2 4aEaF'=7 G]^4_7 '() "5$.' tC 47 =) ¿OX\ 67 

GNLN>'Qmv ’w?c'=2' w?c'=I‘ ∏^41I 37S2 GHUO Siv '() "5$.' 3452' =) 47 ¿$M& 

G24£4°I GN24UEOR' G,UW.' REVISED STATE TRANSITION, =)P w^4YC 6C w?C4Ä 

G2 #?B7 67 w?C4U2' GN-N$%E2' G2=L-2 ,zP{' ?ÄP 4a7 #?Ä i4û4O=F ï%WNI G2=L-2 GNO452' S

eYE> ë() w?C4U2' ìC92' q:Ω' "B1>P "57 ∂-B< GN-$B] ?N-U> D~'=_C ,eHUE7 w=H: 

,w=H†I tC =,O ∂Yã\ GN-$BI ’¨=]^47‘ ST=UE< 4Ç'^4NE:4I 67 "F\ 8=é=2' zv ?£' 

¡Ä{' 67 4aYm4%7 w?NBY2' ?7{' tC ∑'Q<' i\ '() áÑ=$W2' =) áÑ=$O åN,é S

gWNIP xO4] w?C4Ä i=EnW&^4) ^?n>  ê'^'q7 ,ê'^'q%>P xO4] w?C4Ä G24£' GN24UEOR' G, #UW.' 

DUY> tC K$Ö q$EM7 GN2gEcR i\ T=U& ìC92' q:Ω' iP4BE24I ?BI "] GLNEO 67 

ü~4EW2' GBI^{' GW%$.' SoP G&4¢ ,¨4H.' A^qÄ ∂O\ àN2 67 [?L.' i\ iP4BE> ?BI i\ 

4a#-nEm' ¨qH2' ,q:Ω' ?BIP r2Ñ w¬4Y7 A^qÄ  ê4J&\ ∂O\ 4¢P4B> àN2  ê4&?ô ¿Ec ?BI 

iP4BE2' 8X4YE.'I1HS 

'(2 ¿Ec =2 xO4] w?C4U2' bq:{' w?BEM7 "YUE2 fBI AR4c ,^?n2' XqL$I i\ 

+NJ> 4C^Ñ î-Y&P 4aò4M> ,∂>P^Ñ i=%Nm 67 ;MB2' '?F 4aC4WÄv iªI ∏qú dq.' ?Ä 

A #;n> SgWNIP xW%Ü fBI ?C'=U2' bq:{' DE2' º 6%> ,G1NH2 o eÄ'P ,q7{' 67 T4NU2' 

d'XªI "J<\ 67 d'X\ GNLN>'Qmv ’w?c'=2' w?c'=I‘ e7 w?C4Ä G24£' GN24UEOR' G,UW.' 

REVISED STATE TRANSITION, Rv i\ ë() ?C'=U2' xO4] G24#N7 =,O T4NU2' d'XªI 

\=m\ ;5%I e7 fBI 67 K-5$.' 6&q:Ω'S 

6%$& T'?†Em' K-5$.' GM$±' àN2 ùU< "N-,E2 ü~4EO G2=y' GNO452' 67 ,G2=HY2' 

"I d4_O} A4B&=W> GNl'Q<' G2=HY-2 S�E&P '() 67 89: ?&?¥ G$NÄ G1-E√ 4NYMO "%2 

ñ=O 67 ?C'=U2' G]^4_.' S6%$&P q•W2' zv "] "5≤ 67 K-5$.' GM$±' ∂1é=I r-E$& 

                                                 
Z1`  6 #$J> ü74OqI GNLN>'Qmv  GN24UEOR' G24£'G,UW.' REVISED STATE TRANSITION  ,ªH:

T'P?2' tC "B1& i\ ∂2 ?&^\ 47 "B1& 6%& º ∂O∞< ™4E24IP S GNLN>'Qmv ∂E10I ?NF "$BI T4Ä ∂W%2P
G]^4_.' bq:{' A9:?$-2 ;57 ƒ?¥ �&?U> 89: 67 G-5≤S 
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wq~'X GNI4†EO' w;Y] Siv ë() q~'P?2' GNI4†EOR' ,à$±' G<4l}4I zv wq~'?2' GNI4†EOR' 

;í G-5 /$*.' GO=%.'P 67 G-J12' ,GNUYE.'  #©1> d'X{' [(2' ∂E7 #?Ä "] w?C4Ä o G2=HY2' Sg] 

å$M& T'?†Em' K-5$.' §,Y-2 iªI bq& 47 [(2' i4] 6%$& i\ j?k =2 i\ w?c'P 67 

q~'P?2' GNI4†EOR' xO4] o eÄ'=2' s]' 4≤ +Ym SD%2P i=%O ,K,l'P i∞< AR=HY2' 

GNl'Q<R' D) r-> DE2' i4] 6%$& i\ j?¥ =2 i\ wq~'X GNI4†EO' GWNB7 xO4] s]\ 

à$†I A'q7 4≤ xO4] ∂N-C o eÄ'=2' SgIP i\ r24W) xm q~'PX ,GNI4†EO' i∞< '() q#<=& 

xm AR=HI GNl'Q<' S"]P w?c'P 67 ë() AR=HY2' GNl'Q<R' T #?U>  ê4C #=W> P\  ê'q&=¥ 

 ê4Nm4m\ G2=HY-2 GN-é{' 4¢{ çC4J> �Lc b?cv ë() q~'P?2' GNI4†EOR' xM2' zv 

GMâ ¨4Bl\ S"]P w?c'P 4aW7 "5Ü  ê4J&\  ê4C=O  ê41-E√ 67 A4C=WE2' 4.4ú xO4] "] 

w?c'P 4aW7 ?$EB> tC �N†J> ;ûª> GNc4O GWNB7 67 Dc'=O GπNY2' GHN,.' w?C4U-2I1HS 

o ,eÄ'=2' iv Å4UW2' DE2' �> 4)É'qcv o G2=HY2' GNl'Q<R' ?Ä xHY>^' P\ 

x7É9> tC =,O ?NF e7 Å4UW2' DE2' x- #L *m o G2=HY2' GN-é{' S'Ñv xO4] G-J12' 

GNUYE.' s]\ àâ A'q7 4≤ xO4] ∂N-C o ,eÄ'=2' i∞< Å4UO G2=HY2' R 8'@> eE$E> 8?B$I 

Å4Y>^' 0S82 e7 Å4UW2' DE2' AÉqc\ o G2=HY2' GNUNU£' S47\ 'Ñv x,Yé\ wq~'?2' 

GNI4†EOR' [{ ?c'P 67 K-5$.' GM$±' s]\ àâ A' #q7 4≤ xO4] ∂N-C o ,eÄ'=2' i∞< 

Å4UO G2=HY2' GNUNU£' R 8'@> eE$E> 8 #?B$I Å4Y>^' 47 KI 0S90 zv 0S96 e7 Å4UW2' DE2' 

AÉqc\ o G2=y' GNO452' GNUNU£' S'()P DWB& i\ ü~4EW2' GN-%2' xO4] i=%E2 GEI4û 

wqUEM7P tC =,O R VªI ∂I ¿Ec =2 i\ e&É=> A9:?*.' G]^4_.' ìMc ñ'=O\ ü7's2' 

                                                 
Z1`  T #?UO GNl'Q<R' G2=HY2' Å4UO ä4Mc GN1N] 4W) Sq~'X "BLO i\ "F\ 67 #KB7 "5≤ DY:4O w

ñX ,eÄ'=2' o ∂N-C xO4] 47 ¨4Bl\ GMâ �L,I Tv = t + 4 cs i\ §Nc Tv  G2=HY2' Å4UO D)
,w?&?y' PTD) 47\ ,GN-é{' G2=HY2' GHUO c  X'q& [(2' "5$-2 eF'Q2' G2X4B7 "74B7 Da<

,ë;5°> �N†J> Ps "5$.' r2Ñ e7 GWNB7 w?C4Ä 4)Éq¥ DE2' GHUW2' D) S?I R  i\ Øc9O i\ 67
 wq%<≈GNI4†EOR' wq~'?2' ∆ D) GNFÑ=$W2' w?C4U2' i\P ,=,W2' '() tC ¨ #qB> KB7 "5$. GBI4E2'

K-5$.' 67 ?&?B-2 GNI4†EOR' wq~'?2' ^=aö 67 d@F S DE2' ,GNl'Q<R' G2=HY2' d4WI �> ?U2
+I4H7 =,O tC ,KN<4l\ G$NÄP 9Uû 4aN< GNUYE.' G-J12' xNHC\ GN24E2' G2X4B$-2:Tv =T + 4 r, 

i\ §Nc r GWNB7 w?C4Ä 4)Éq¥ DE2' GHUW-2 eF'Q2' G2X4B7 o GNUYE.' G-J12' =)S 
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i4]  ê41-E√  ê474Ü 4≤ i4] ∂N-C o eÄ'=2' S'(2 i∞< ü~4EW2' G#N-%2' G2=L-2 GNO452' xO4] eE$E> 

GO4E$I GN24C S 

6%2P 84UEOR4I 67 G2=HY2' 4aE7qI =,O G&=) ,@~412' 6%$& dq$-2 i\ 8ªM&  ê4J&\ 

çN] i4] d'X\ GNLN>'Qmv ’w?c'=2' w?c'=I‘ o r-> AR=HY2' GNl'Q<R' xM2' S

ä'=y'P =) 4¢\ º 8@> o GY>q.' zP{' o àâ 67 AR=HY2' GNl'Q<R' xM2' Siv 

ë() GLNEW2 G&=Ä '?F KY> i\ ’w?c'=2' w?c'=I‘ º 8@> "J<\ w?C4Ä 67 KI r-> ?C'=U2' 

DE2' �> 4a$&?U> tC "%ã 8 #?B7 67 KI ?&?B2' 67 A4B&=WE2' o GπNY2' GHN,.' DE2' R 

?I 4õ 67 4aEaF'=7S 

6%2P d4W5EmR' ?Nc=2' u4LW2 GNLN>'Qmv ’w?c'=2' w?c'=I‘ o AR=HY2' 

GNl'Q<R' =) 8457 ;57 TgE)92 S=2 xO4] wq~'X ^=aö GNLN>'Qmv G24£' GN24UEOR' 

G,UW.' REVISED STATE TRANSITION s]\ àâ A'q7 4≤ xO4] ∂N-C o eÄ'P 

,84£' xO4%2 GNLN>'Qmv ’w?c'=2' w?c'=I‘ ?Ä x#-c o GY>q.' GNO452' SxO4%2P GY>q.' 

zP{' ?Ä xY)Ñ zv w?C4U2' DE2' AÉqc\ GY>q.' GBm4E2' KBI^{'P o G2=HY2' GNUNU£' S

?ÄP T #?U> ë(æ w?C4U2' AqIP^ ?O9N2 67 ?O9]P\ o w?W2É=NO Si4] 4aB<'X ∂Y_& zv ?c 

47 e<'X GNLN>'Qmv ’6 #%M*.' RANQUILIZER‘ 67 §Nc 4¢\ \?Y> tC =,O iP4BE7 

,'?F 4aW%2P i4C« 47 q•W> zv 47 4aW%$& i\ ë(:ª> =LW>P 4aE-B1I Sg]P 6%$& i\ 

Øc9O 67 8P?y' �Ä^ Z6`, i∞< w?C4Ä ?O9N2 ?Ä Ad4F o GY>q.' GBm4E2' KBI^{'P 

4¢{ x74Ä d'XªI dß '?F e7 "5$.' ,§2452' e7P ’6 #%M*.' RANQUILIZER‘ S4aW%2P 

x74Ä É'qc∞I 90 GHUO "J<\ 4≤ ∂>Éqc\ GNLN>'Qmv ’w?c'=2' w?c'=I‘ o 4aEaF'=7 

}GNLN>'Qm G24£' GN24UEOR' G,UW.' REVISED STATE TRANSITION, 4.4ú i\ r-> 

w?C4U2' xO4] ?Ä xNU2  êR4YUEm' 4WMc GLNEO 4¢P4BE2 o G&'?Y2' S=2P i4] ^=aö "5≤ 

GNLN>'Qmv G24£' GN24UEOR' G,UW.' REVISED STATETRANSITION s]\ àâ 

A'q7 4≤ i4] ∂N-C o ,eÄ'=2' xO4%2 w?C4Ä ?O9N2 ?Ä x74Ä d'XªI "J<\  ê9B< 67 d'X\ 

GNLN>'Qmv ’w?c'=2' w?c'=I‘ P\ G&\ w?C4Ä bq:\ �> 4a$&?U> G]^4_$-2 o G2=HY2' 

4aE7qI S 
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iv GUNU£' DE2' ?N1> iªI GNLN>'Qmv ’w?c'=2' w?c'=I‘ ?Ä x,I^ GMâ "~'?I 67 

"é\ GEm 67 ,G2=HY2' ?ÄP Ad4F GY>q.4I GNO452' o "&?Y2' VX4M2'  #KY> i\ É=< ’w?c'=2' 

w?c'=I‘ i4]  ê'É=<  ê4WNE7  ê'q)4IP  ê4Uc S   
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" #$%& '() *+,-' ./01'23 ./4526,7 8&29:7' " #$%&; <)'=7' 87>?'; @3 AB7' C 

>2& /)2DE F G/BH7' IJD " #$%& KL/B:7' 8&29:7' AB7' MNBO /P Q4R ./4S4O'TUV' 

W2%BN-' /4XJB1' I 

Y #20O 8Z07 8,[03 <SN7' \X /]^ 8Z07 _T`& /a4b c/ZXd e4f cgH& QUgh 

iD $f'; Ja:3 c^ c;/0B& jC k;^ c^ l$m& jDk I'En; c;/0O ,c/:pd' cqr+4Nb \X 

Wsb/H-' jRk I/3^ 'En /3 l$t ,/uqD /uqHb ir+4U \X G/%07' jPk I@H7; 'En /3 

c;/0O /u$f^  vl$t; ,2wx' ir+4Nb y;?' \X ./Xgb$3 ,i#6m-' z^ jSk, J:4h 

ir{ |/}7' \X 8~4� Ä'2tV' jTk IÅOTO; ./Xgb$-' \X g+:7' Ç/B7' T < R < P < S, 

ÉZrBU; R > (T + S)/2 IF; iH`7' M�l j1 k@3 ir67' y;?' É[BO 8bg6r3 8Z0,7' 

iH`h Ñ1 Q3 M4%7' 8,}~-' IiD 8,%Ö F 8Z07 8,[03 <SN7' Wl2HB-' z;/NO i�^ @3 
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8,%:7' AB7' ,/aB%ZU =X i3/X y$03 MrÜ' w, e4f 0 < w < 1 I'(7 cáb ià/f Q~â' 

A~D'T7' ./Xgb$~,7 F 8Z0,7' Wl2HB-' z? ÅXd @3 <ZXq7' @&(,7' c/Ö;/0B& J4b 

Ja:4h cgH4U R + wR + w2R ... = R/(1-w) I 

84S4O'TUV' A) 864äg7' W$~BN-' @3 ã&l/O 8Z0,7' å,3/Hh J4b *,0B& 847JBf/h 

847/ç' 8,%:7' F c;/0B7' I A) 841Eg~:7' 84S4O'TUV';’W$f'gh W$f'g7'‘ /];/0O cgH& AB7' 

8%h/N7' 8,%:7' F 2wx' ÅXq7' i06& /3 i06O Mp @3; ,é;?' 8,%:7' F '$Dè3 I,"/X iH`h; 

cáb 8~4� j;^ %Ö8ê k84S4O'TUV' A $:X /a,3/0O Q3 84S4O'TUV' B i}~BO \X g+:7' 

Ç/B7' :V(A/B) I 84S4O'TUV' c^ y/%&;A <ZXd @3 c #gHB-' |/HN7' Q~BS-' íf/B1' $� 

cg3$ìBN& 84S4O'TUV' B 'En c/D V(A/B)> V(B/B) I'En; C 2bgBO 8&^ 84S4O'TUn 

/a:H~& c^ î/Bï 84S4O'TUV' B, /a:4f @H~& yg%7' csh B W2%BN3 iH`h AX/R I 

" #$%O 845267' é;?' Ä/ZÖ?' 8ñ4N7' AB7' $46O åÖsh 'En c/D iZ%BN-' Ja3 Jh å4b 

,8&/6H7' íN47 _/:) 84S4O'TUn W$f'; \}3 F 8Z07 8,[03 <SN7' Wl2HB-' I 

'()*+,- 1: 'En c/D óè3 MrÜ' w /06O23 Jh å4b ,8&/6H7' íN47 _/:) 

84S4O'TUn W$f'; \}3 8,%BN3 @X 84S4O'TUV' AB7' /a3$ìBN& ÅXq7' 2wx' I 

$�; í4êX^ <)'=7' \X ò7E F ir67' y;?'I 

/3^ 845267' 84Ö/}7' yg%Bb åÖ^ 'En c/D Q4~â' cg3$ìBN& 84S4O'TUn ’W$f'g7' 

W$f'gh‘, c/D; iZ%BN-' Ja3 Jh å4b ,8&/6H7' /a:4f d Q4êBN& $f^ "/4%7' zsh Ä'>^ i[b^ 

@3 yqw y #g+B7' én 84S4O'TUn ô2w^ I 

'()*+,- 2: cn 84S4O'TUn ’W$f'g7' W$f'gh‘ W2%BN3 /4X/R 'En ;ö%b 'En c/D 

õ/4%3 MrÜ' jw k\X i�?' ,MS+h ;^ =D^ @3 /(T – R)(T – R k;jT – R)/(R – SIk 

./01,- :F ,8&'$Z7' .2aä ú() 845267' 8&;/N3 yg%,7 csh 84S4O'TUn ’W$f'g7' 

W$f'gh‘ W2%BN3 /4XJB1' 'En ö%b; 'En íÖ/D ùt 8,h/� î/4B1q7 d @3 iZ� 84S4O'TUn 

l$m7' ML'$7' ALL D d; @3 iZ� 8&^ 84S4O'TUn ô2w^ "$ìBNO l$m7' c;/0B7'; iH`h 

G;/:B3 I$0h; ./Zpn èb/HO <Bm4r7' MB& ./Zpn <3/[3 8m4r7' 84Ö/}7' I 
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cn /:7g� csh 84S4O'TUn l$m7' ML'$7' d Q4êBNO î/4B1' 84S4O'TUn ’W$f'g7' 

W$f'gh‘ A:0& c^V(ALL D|TFT) ≤ V(TFT|TFT I k/3$:X å1'gO 84S4O'TUn l$m7' 

ML'$7' ALL D 84S4O'TUn ’W$f'g7' W$f'gh‘, /]áb ir+BU F 8,%:7' é;?' \X T 

$0h; ò7E @7 irû \X Äü ôgU P †Bf 8&/] ,8Z0,7' /° i0¢ :V(ALL D|TFT) = 

T+ wP/(1-w)  IJh; c^ ’84S4O'TUn W$f'g7' W$f'gh‘ c;/0BO JL'> Q3 ,/£'ù9Ö cáb 

V(TFT|TFT)=R+wR+w2R. . .=R/(1-w) I'(H); cáb 84S4O'TUn l$m7' ML'$7' d 

Q4êBNO c^ î/Bï 84S4O'TUn ’W$f'g7' W$f'gh‘ /3$:X cgH&: 

 T+wP/(1-w)≤R/(1-w k;^ T(1-w)+wP≤R, ;^ T – R ≤ w (T – Pk, ;^ 

 jT – R)/(T – P) w ≥ I\X; §6Ö ,l'2•m7' cáb yg%7' csh '() G;/:B7' l$m,7 

c;/0B7'; d @H~& c^ î/B¢ 84S4O'TUn ’W$f'g7' W$f'gh‘ A:0& c^  

jT+ wS ) / (1- w2) ≤ R / (1-wk, ;^jT- R)/(R-S)≤ w I'(7 cáb  

 w ≥ (T – R)/(T-P k;w ≥ (T – R)/(R-S kz¶'g& /:7g� csh 84S4O'TUn ’W$f'g7' 

W$f'gh‘ ùt 8:H° î/4B1d' d @3 iZ� 84S4O'TUn ’l$m7' ML'$7'‘   

ALL D, d; @3 iZ� 84S4O'TUV' AB7' QZBO 8U/4U G;/:B7' F l$m7' c;/0B7'; I'(); 

 #<Z& c^ <Bm4r7' c/Bñb/HB3 I 

cx'; MBBU 8:)2h iD $f'; @3 <3/[3 8m4r7' ;^ 87>/0-' 84Ö/}7' I$fsb <3/[-' 

$� §UsO @3 yqw 89fq-' 8ê4NZ7' csh 84S4O'TUn ’W$f'g7' W$f'gh‘ A) 84S4O'TUn 

W2%BN3 ,/4X/R Ç/B7/h; d Q4êBNO 8&^ W$X/� ,/af/4B1' å4,X; cáb <O$X/%7' <O>$+-' 

d c/04êBNO ò7E /[&^ I/3^ cg~[-' 2wx' z(7' d $h @3 åB:)2h gab :'En C QêBNO 

84S4O'TUn l$m7' ML'$7' ALL D, d; 84S4O'TUn G;/:B7' <h l$m7' c;/0B7'; c^ î/Bï 

84S4O'TUn ’W$f'g7' W$f'gh‘,  ß'En @7 Q4êBNO 8&^ 84S4O'TUn ô2w^ c^ i06O ò7E Icn 

ô$7 84S4O'TUn ’W$f'g7' W$f'gh‘ <B7/f ,ö%b >/:BUd/h \X /3 i0b ÅXq7' 2wx' F 

8,%:7' 8%h/N7' jA6b 8,%:7' ,é;?' ®T6O ú() 84S4O'TUV' c^ ÅXq7' 2wx' $� 

c;/0B& Ik,ò7(7 'En íÖ/D 84S4O'TUV' j^ ki3/0BO Q3 84S4O'TUn ’W$f'g7' W$f'gh‘ cáb 

i[b^ /3 @H~& c^ "g%O åh j^ k;^ 8&^ 84S4O'TUn ô2w^ $0h l/4Bw' l$m7' g) c^ l/B© <h 
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l$m7' D ;^ c;/0B7' C I\X; §6Ö ,iH`7' cáb i[b^ /3 @H~& c^ "g%O åh 84S4O'TUn 

j^ k$0h l/4Bw' l$m7' g) c^ l/B© <h c;/0B7' C ;^ l$m7' D I_T&; '() 23?' 

84S4O'TUV' j^ k"/3^ 80hl^ .dJBf' @H~& c^ /a,06O Q3 84S4O'TUn ’W$f'g7' 

W$f'gh‘ :./0h/BB7' Wl2HB-' c;/0B,7™c;/0B7' jCCk, ;^ c;/0B7'™l$m7' jCDk, ;^ 

l$m7'/c;/0B7' jDCk, ;^ l$m7'/l$m7' jDDk Ié;?'; "g%O i}~h /3 å,06O ’W$f'g7' 

W$f'gh‘ Q3 W$X/� ô2w^ QZBO ’W$f'g7' W$f'gh‘ /[&^ I@H7; 84Ö/}7' C @H~BO @3 "/4%7' 

Ä'>sh i[b^ @3 iD @3 é;?' 8}7/}7'; I'(); y$& \X åÖ^ 'En /3 íÖ/D <B47JBfd' 8}7/}7' 

80h'27'; ùt <Ol>/� \X î/4B1' 84S4O'TUn ’W$f'g7' W$f'gh‘, /a:4f @7 @H~BO 8&^ 

84S4O'TUn ô2w^ @3 ò7E \X ´q¨V' I<O/); <B4Ö/H3V' <B&¶'g3 84S4O'TUV 

G;/:O l$m7' ,c;/0B7'; 84S4O'TUn; l$m7' ML'$7' \X Ç'gB7' I,ò7(7 'En C @H~BO 8&^ 

W$f'; @3 <O/) <B4S4O'TUV' @3 î/4B1' 84S4O'TUn ’W$f'g7' W$f'gh‘, @,b @H~BO 

8&^ 84S4O'TUn ô2w^ @3 "/4%7' ,ò7(h ò7(h; cgHO 84S4O'TUn ’W$f'g7' W$f'gh‘ 

W2%BN3 /4X/R I'(); i~H& c/)=7'I 

 $0h /:O/Zpn í�g7' z(7' cgHO å4b 84S4O'TUn ’W$f'g7' W$f'gh‘ W2%BN3 ,/4X/R 

cáb WgêÜ' WùZH7' 847/B7' A) ≠4:rO Q4R ./4S4O'TUV' W2%BN-' /4X/R IÆHO2&; '() 

≠4:rB7' 8b/H7 ./4S4O'TUV' W2%BN-' /4X/R \X W2H67' AB7' ô2O åÖsh @H~& Q:3 

î/4B1d' 'En /3 í,01 W$X/%7' ML/%7' î/4B1d/h ^gU^ d/f 'En /3 Q#ZO' W$X/%7' 83/07' 

ÅN+b I@H~& 84S4O'TUØ7 jG kc^ Q:∞ î/4B1d' z(7' "g%O åh 84S4O'TUV' j^ k'En 

/3 .$DsO 84S4O'TUV' jG k@3 åÖ^ Y±h 29:7'  #JX "g%O åh 84S4O'TUn j^ kJ4b ,$0h 

cáb jG ki0SBU ≤g~≥ ¥/%Ö j^ k/[6ì:3 Jh å4b 8&/6H7' I'(); >g%& én ≠&20B7' $46-' 

Ç/B7' : QB~BOjG k \Xj^ k 8,%:7' F @3µ Q5ghjn k ,/a4,& /3;V(A/B)≤V(B|B k®'Tb' \X 

c^ 84S4O'TUV' jGk B l$mBU @3 8,%:7' jn k/3; /a4,& †Bf 8&/a:7' I®'Tb/h; c^ 8~4� 

Vn i}∞ ≤g~S-' A~D'T7' ¥/%:7 j^ kF .q%:7' 8%h/N7' 8,%:,7 n I/a:4f cgHO 8%&2ê7' 

84Ö/}7' yg%7 c^ 84S4O'TUV' jGk B Æ4~BO \X j^ kQ5gh @3µ F 8,%:7' n A) JD Ñ& : 

V n (A|B) + w n-1P/ (1-w) ≤ V (B|Bk 
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Jh c^ i[b^ /3 Q4êBNO 84S4O'TUn j^ kc^ å,06O (:3 8,%:7' n /3; /a4,& 'En /3 

.l$t 84S4O'TUV' jG kA) ygrç' \X 8hg%07' jP kF iD W23 I 

$Nï; 8&29:7' AB7' ÑO ò7E 8+4r:7' AB7' $46O òÖsh 'En .>l^ c^ "$ìBNO 

84S4O'TUn W2%BN3 ,/4X/R Jb ò4,X ôgU c^ c;/0BO /3$:X Q4êBNO c^ i~+BO 

yqmBUd' \X $& Y2ê7' 2wx' í:D; d y'ÆO Q4êBNO ∂/6ç' \X ò05; @3x'I 

'2*3: ;(<=>,-: cgHO 84S4O'TUV' jG k84S4O'TUn W2%BN3 /4X/R 'En ö%b; 

'En í3/� jG kl$m7/h F 8,%:7' n J,D c/D ≤g~≥ ¥/%Ö ÅXq7' 2wx' 'ùZD '$1 †Bf 

,å:4f d; J4U /3$:X cgH&: 

Vn (A|B) > V (B|B) – w n – 1 [T + wP/ (1-w)]  
$�; >l; c/)=7' \X ò7E F G/BD >;2,4ND^ j1981 Ik 

cn 8&29Ö ∑4ì`B7' ∏8%4p; 8,r7' @3 e4f 8U/4N7' 83/07'π F /a3ga63 > #2S-' 

e4f /]^ >$û 84S4O'TUV' AB7' Å¢ \X jG k/a3'$ìBU' ô$7 8ê%Ö 84:3¶ 8:403 

864ägD @3 ≠L/ä; ã&l/O i3/0B7' *h/N7' @3 i1^ c^ ÉZrO jG k84S4O'TUn W2%BN3 

/4X/RI1HI åÖn  ∫∑4ì`O  ∫"/O c? '() Å,êB-' g)  ∫Å#,êB3 zl;ª g); ¥ó MLq3 

84S4O'TUØ7 jG kAH7 cgHO W2%BN3 /4X/R I 

JD @H~& @3 ú() 8&29:7' 845/&27' 89fq3 <B:p' @3 ./0ZB7' 8%,0B-' 

./4S4O'TUV/h W2%BN-' /4X/R I,d;^ /-/¨ c^ ÅXq7' 2wx' C Q~¢ JD'2O 'ùZD @3 

,¥/%:7' cáb 84S4O'TUV' QB~BO Äºh @3 8Ö;2-' F l/4Bwd' <h c^ c;/0BO ;^ c^ l$mO 

†%ZO; W2%BN3 /4X/R Iú(); 8Ö;2-' A) AB7'  #Ω6O ÅZN7' Ä'l; >g1; $&$07' @3 

./4S4O'TUV' AB7' MNBO /a04R ./Z}7/h AXJâ' I/3^ 8S4B:7' 84Ö/}7' Aab c^ W$X/%7' 

864ê,7' jW$X/%7' AB7' d cgHO y;^ @3 l$m& kQB~BO l$%7/h =D?' @3 e4f 8Ö;2-' /-/¨ 

/]^ ò,B∞ \X^ 81l> 8:H° @3 ¥/%:7' /3$:X Å0,O Q3 W$X/� 8%h/ê3 IWl/Z0h ,ô2w^ cn 

                                                 
j1k  AH7 $&$û MB& c^ $h d ,<%4�> cgHÖ V(B|B) /%ZN3I  W$X/%7' íÖ/D 'En ,y/}-' i4ZU \XjGk 

 ,l$m& @3 y;^ A) §47V(B|B)=R/(1-w). 
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$X'g%7' 864ê,7' @H~& c^ i~Bû c^ cgHO 2}D^ /32D @3 $X'g%7' ô2w?' F /a,3/0O Q3 

W'Æm7' <,~B+-' c? $X'g%7' 864ê,7' "g%O Ä'>sh $41 Q3 /a[0h æ0Z7' I 

í:#4h 845267' 2 c^ 84S4O'TUn ’W$f'g7' W$f'gh‘ íÖ/D W2%BN3 /4X/R ö%b 

/3$:X c/D iZ%BN-' Ja3 Jh å4b 8&/6H7' I/3^ 845267' 84Ö/}7' "$ìBNBb 8&29Ö ∑4ì`B7' ;^ 

i4}~B7' AB7'  #<ZO c^ '() ø/B:BUd' g) F Q�'; y/ç' "/X QU';; '$1 IåÖn F 8%4%ç' 

*Zê:& \X 8&^ 84S4O'TUn @H~& c^ cgHO y;^ @3 c;/0B& I 

'()*+,- 3: cn 8&^ 84S4O'TUn jG kcgHO y;^ @3 c;/0B& /a:H~& c^ ÉZrO 

W2%BN3 /4X/R ö%b /3$:X cgH& õ/4%3 MrÜ' w 'ùZD Jh å4b 8&/6H7' I 

./@@@@@@@@@@@@@@01,- :'En í¿¿¿¿¿¿¿¿¿¿¿¿¿¿Ö;/0O jG kF 8¿¿¿¿¿¿¿¿¿¿¿¿¿¿,%:7' ,é;?'  

 V(ALLD|B)≥ T+ wP/(1-w) I@H7; 8ZN:7/h 8&? ,84S4O'TUn jGk, cgH& R/(1-w)≥ 

V(B|B k/-/¨ c/D R g) i[b^ /3 @H~& 84S4O'TUØ7 jG kc^ "g%O å¿h Q¿3 ./¿5'Tb' 

8,[03 <SN7' csh R > P ;R > (S + T)/2 Iå4,X; cá¿b V(ALLD|B)>V(B|B kcg¿H& 

'(H) J,D c/D T + wP/(1-w)> R/(1-w) I'(); y$& \¿X c^ 84S4O'T¿Un l$¿m7' ML'$¿7' 

ALL D î/BSBU jG kAB7' c;/0BO F 87gâ' é;?' J,D c/D  w<(T –R)/(T-P) I'En c/D 

ô$7 jG k8à2b 84h/¢n c;/0B,7 F 87gâ' ,é;?'  ß'En cáb ÅNH3 V(ALL D|B kú¶g¿b; 

\X V1(B|B kd @H~& c^ †m,¡& dn 'En c/D õ/4%3 MrÜ' w 'ùZD Jh å4b 8&/6H7' I\¿X; 

g+Ö ,ip/° 'En íÖ/D jG kíN47 A) y;^ @¿3 c;/¿0B& †¿Bf 8¿,%:7' n, /¿a:4f cgH4¿U 

Vn(ALL D|B)= Vn(B|Bk, /¿3^ Å¿NH3 V n +1 (ALL D|B k@¿3 V n +1 (B|B kq¿b 

@H~& ú¬/m7n dn 'En c/D õ/4%3 MrÜ' w 'ùZD Jh å4b 8&/6H7' I 

JD; /:9fd ,/%h/U cáb /3 ÅOT& \X 8&29Ö ∑4ì`B7' A) c^ W$X/%7' 864ê,7' 

QB~BO l'$%~h =D^ @3 8Ö;2-'I 

ùt c^ 8Ö;23 W$X/%7' 864ê,7' íN47 8%,ê3 d; >;$f /√ JD É[B& @3 8&29:7' 

847/B7' IF ,8%4%ç' Å¢ ¶'Æ6BU' W$X/%7' 864ê,7' @3 yqw 87/f l$m7' é;?' AB7' l$rO 

@3 ÅXq7' ,2wx' z^ c^ W$X/%7' d $h @3 c^ irû F 8,%Ö 847/O \X 8à2b W>;$ƒ 

"/%BÖq7 >27'; i}-/h F 87/f l$t 8,4}3I 
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'()*+,- 4: @3 i1^ c^ cgHO 84S4O'TUV' 864ê,7' W2%BN3 ,/4X/R d $h @3 c^ 

Æ6vBN¡O @3 yqw y;^ 87/f l$t "g%& /P ÅXq7' 2wx'I 

./01,-: 'En C Æ6vBN¡O W$X/%7' 864ê,7' F 8,%:7' n, /a:4f YgU @7 cgHO W2%BN3 

/4X/R /]? @H~& c^ ®20BO î/4B1q7 @3 iZ� W$X/%7' AB7' .l$t F 8,%:7' n ö%bI 

ò7/:) W$X/� W$f'; QB~BO JL'> l'2%BUd/h ,AXJâ' z^  #æmh 29:7' @X 8~4� w 

;^ §4&/%3 ./Xgb$-' T ;R ;P ;S, A); W$X/� l$m7' ML'$7' ALL D, W$X/%7' AB7' 

l$mO JL'> Ja3 íÖ/D Y;297' I 

'()*+,- 5: cn W$X/� l$m7' ML'$7'  ALL D W2%BN3 /4X/R \X "';$7'I 

./01,- :cn W$X/� l$m7' ML'$7'  ALL DW2%BN3 /4X/R \X "';$7' /]? l$mO 

,JL'> ò7(h; Aab l$mO J,D c/D ò7E /hg,ê3 @3 yqw ¥ó 8&29Ö ∑4ì`B7' I 

yg%&; '() ¥≈7' c^ /-/X /Ö #gH3 @3 ∏>/t;?'π å:H~& c^ ";/%& î/4B1d' z(7' 

"g%& åh z^ >2b "$ìBN& 8&^ 84S4O'TUn ô2w^ − ¥ó c^ ir& cg3>/%7' >$â' $f'g7' 

g,O ,2wx' z^ iH`h >26:3 §47; iH`h AX/R I'(7 @~b i1^ c^ 2~BN& ,c;/0B7' d $h 

c^ ir& cg3>/%7' >$â' \X iH« ./0~ï I\X; ®'Tb' c^ <3>/%7' >$â' A M) Wl$Ö 

8Öl/%-/h Q3 ./4S4O'TUV' jGk B, @~b yqw Q~ï <3>/%7' >$â' A @H~& M&$%O 

ÄÆ1 ùZD @3 8ñ4h /a[0h ,æ0Z7' å:H7; †%Z& ÄÆ1 ö4Nh @3 8ñ4h jGk B I'(7 /::H~& 

yg%7' c^ Q~SB7' p @3 <3>/%7' >$â' A î/B¢ B 'En c/D: 

 pV(A|A)+(1-p)V(B|B)>V(B|Bk,  

e4f c^ p A) 8ZNÖ .qX/6B7' AB7' "g%& /P ÅXq7' z(7' "$ìBN& 84S4O'TUV' 

A Q3 ÅXd 2wµ "$ìBN& §6Ö 84S4O'TUV' I"/4%7/h;  #i+h p, cáb '() A:0& c^ 

î/4B1d' @H° 'En /3 "/� cg3>/%7' >$â' iX/6B7/h J4b Ma:4h iH`h Y/D I 

»fd c^ ò7E ®T6& c^ M4N%B7' AL/:}7' F .q3/0B7' §47 /4L'g`X IA6b 

M4N%B7' AL'g`07' ,ø';¶…7 cgH4U @3 l>/:7' c^ A%B,O 84S4O'TUV' j^ k84S4O'TUáh 
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j^ kô2w^ Id$h; @3 ,ò7E cáb "ga63 Q~SB7' i3/0& 87/ç' AB7' cgHO /a4b 

./4S4O'TUn j^ k ßÄÆ1 /ê4Nh @3 8ñ4Z7' AB7' $1'gBO /a4b ./4S4O'TUn jGk, /a:H7; 

c #gHO ÄÆ1 d c/aBN¡& åh @3 8ñ4Z7' AB7' $1'gBO /a4b ./4S4O'TUn j^ kô2w?'I 

$%7 " #$� ir67' e7/}7' æ0h 8,}3?' 84~�27' AB7'  #<ZO c^ î/4B1d' z(7' "g%O åh 

./0~SB7' @H~& c^ cgH& qaU én $f ù}& ,8`)$7' F Q�'; 23?' I\X i4ZU ,y/}-' 

/3$:X cgHO M4%7' 8&l/40-' \X g+:7' Ç/B7' :T = 5, R = 3, P = 1, ;S = 0, cgH&; 

õ/4%3 MrÜ' w 8~4%h 0I9, cáb /0~ï @3 A3$ìBN3 84S4O'TUn ’W$f'g7' W$f'gh‘ 
å:H~& c^ î/B¢ /0~ï /4Ö/HU @3 >/t;?' †Bf g7 íÖ/D 8ZNÖ 5 8L/-/h ö%b @3 M£q3/0O 

A) AB7' MBO Q3 Ä/[X^ Q~SB7' @&2wx' I 

$� yÄ/NB& Ä2-' /[&^  #JX @H~& c^  ${ /3$:X $&'ÆB& >$X <3>/%7' >$â' én 

81l> WùZD e4+h C $0& /a~Sf  ßÄÆ1 /ê4Nh @3 8ñ4h c/HN7' <4,à?' I/3 c^ g~:O 8ZNÖ 

<3>/%7' >$â' ,$&'ÆBO;  #i%O MaB1/f Å#:SB7 ¥qBwd' AL'g`07' I\X; ®'Tb' 

¥qBwd' AL'g`07' /3/∞ Q3 8ZNÖ q @3 <3>/%7' ,>$â' cáb Ädè) <3>/%7' >$â' 

cg3g%4U Ä'>sh i[b^ @3 Ä'>^ c/HN7' <4,à?' /3$:X cgH&: 

qV (A|A) + (1 – q) V (A|B) > qV (B|A) + (1-q) V (B|Bk 

"'$ìBU/b 87/f ’W$f'g7' W$f'gh‘ A); "g%O î/4B1/h 84S4O'TUn l$m7' ML'$7'  

ALL D, "'$ìBU'; M4%7' 8&l/40-' ,./Xgb$~,7 c/4ê04U 8S4B:7/h Å#,êB-' y$B0-' z(7' 

g) q > 1/17 I'(7 cáb <3>/%7' >$â' cg04êBN& î/S:7' l/)>¶d'; F ¥qBwd' 

AL'g`07' >2S~h c^ 'g+Zr& 8ZNÖ 8,4ñ5 @3 ≤g~S-' |/HN7' åB32h I 

^$ZO 8r%7' 8,N,NB-' Q~SBh d iH`& dn 8ZNÖ 8,4ñ5 @3 ≤g~S-' |/HN7' I

@H~BO ú() 8ZN:7' @3 §4UsO /aN6Ö 8ê&ó c^ ò,B~& /)¬/[X^ 8à2b g7; ,Wùmà p, 

Ä/%B7q7 Ma[0Zh æ0Z7' I$0h ,ò7E /3 c^ 2)>ÆO 84S4O'TUV' ,W$&$â' ÉZrO ú() 

8ZN:7' i�^ '>JBX' \X ¥qBwd' AL'g`07' IF; 8&/] ,Y/ê-' /3$:X ÉZr& /)¬/[X^ 

g7; 8ZNÖ Wùmà @3 ≤g~≥ ,c/HN7' /a:H~& c^ ià'gO 2)>ÆO; †Bf Q3 ¥qBwd' 

AL'g`07' "/B7'I 
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<ZO; 8S4B:7' 847/B7' ./4S4O'TUV' 2}D?' 8~Lq3 î/4B1d 84S4O'TUn l$m7' 

ML'$7' ALL D i�sh MSf @H° @3 Q~SB7' Iú(); ./4S4O'TUV' A) ò,O 2}D?' Wl$� 

\X Æ44~B7' <h /aN6Ö^ <h; 84S4O'TUn l$m7' ML'$7' I À$ v0 ¡O '(A(B-CDE-  FG HIJ(K LM NOP 

'QRS 'En /3 íÖ;/0O †Bf /3$:X C M%& Y2ê7' 2wx' c;/0B7/h †Bf ,cx' /3; c^ "g%O 

,c;/0B7/h /]áb @7  v"$%¡O '$h^ \X c;/0B7' 84Ö/p Q3 84S4O'TUn l$m7' ML'$7' ALL D, 

/a:H7; c;/0BBU \X "';$7' Q3 ÅXq7' 2wx' z(7' "$ìBN& §6Ö 84S4O'TUV' I 

'()*+,- 6: cn ./4S4O'TUV' AB7' /a:H~& c^ î/Bï 84S4O'TUn l$m7' ML'$7' 

ALL D \X iH« Q~ï 2màsh 8~4� 8:H° ¿,7 p A) ò,O AB7' ≠rBO Ã�sh 81l> 8:H° 

@3 ,Æ44~B7' 84S4O'TUáD ’W$f'g7' W$f'ghI‘ 

./01,-: AH7 cgHO W$X/%7' Wl>/� \X î/4B1' 84S4O'TUn l$m7' ML'$7' ALL D, 

d $h /√ d;^ @3 _qB3' 8à2b 84h/¢' c;/0B,7 Icn c;/0B7' AL'g`07' §47 '$41 JD g) 

y/f c;/0B7' >$+-' Y;20-'; Q3 ÅXd 2wµ "$ìBN& W$X/%7' /aN6Ö /-/¨ c/D c;/0B7' 

AL'g`07' " #$%& §6Ö 847JBfd' M4%7 S ;T, ;/2<R(S+T kF 8,[03 <SN7' I,ò7(7 

cáb 84S4O'TUV' AB7' Q4êBNO ,î/4B1d' 2màsh; 8~4� 8:H° ¿,7 p, d $h /√ c^ c;/0BO 

d;^ F æ0h .q%:7' jn k†Bf g7 c^ ÅXq7' 2wx' C M%& zsh c;/0O $ç cx' Icn 

8b203 /3 å1/B{ 23?' 8ZN:7/h Q~SB7 @3 ./4S4O'TUV' j^ ki1? î/4B1' 84S4O'TUV' 

jG ky #$& /:~5 \X c^ $X'g%7' AB7' î/Bï jG k= l$m7' ML'$7' ALL D i�sh 8~4� 8:H° 

¿,7jp kA) ò,O AB7' ò,B∞ i�^ 8~4� 8:H° ¿,7jp* ke4f c^ : 

P*= [V(B|B) – V(A|B)] / [V(A|B)] 
cn 8~4� p*  #i%O én †Ö>^ ôgBN3 /3$:X cgHO M4� V(A|A k;V(A|B k$� í,à; 

én /£/&gBN3 /4,07' jA); 805/w /[&^ $4%,7 i}~B-' csh c;/0B& j^ k;^ A W2~,7 é;?' F 

8,%:7' n k/-/¨ c^: 

 V(A|A) > V(B|B) > V (A|B) IJD c^ V(A|A k;V(A|B kc/ÖgH4U <0h/O 

@&ùZD '(√ $4%7' 'En ö%b; 'En íÖ/D W$X/%7' jA kW$X/� WÆ4° én Ã�^ $f @H°j I@3; 

8b>/r-' åÖ^ /3$:X ^$ZO W$X/%7' A c;/0B7/h cáb 8~4%7' /4Ö$7' ¿,7jp k@7 cgHO 8~a3 Ik
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cgHO 84S4O'TUn ’W$f'g7' W$f'gh‘ \X '() g+:7' /]? W>/X /3 c;/0BO i1? n = 1, 

ùt /]^ d c;/0BO Q3 84S4O'TUn l$m7' ML'$7' ôgU W23 W$f'; ,ö%b /a:H7; c;/0BO \X 

"';$7' Q3 84S4O'TUn ’W$f'g7' W$f'gh‘ ô2w?' I 

<ZO 845267' 847/B7' c^ $X'g%7' 864ê,7' jz^ ò,O AB7' @7 cgHO y;^ @3 l$m& \X 

´q¨V' kA) F Q�'; 23?' 2}D^ Wl$� @3 $X'g%7' ô2w?' \X 8&/Œ /aN6Ö^ @3 

î/4B1d' \X $& ./0~ï >'2b?'I 

'()*+,- 7: 'En C @H& @3 @H~-' î/4B1' 84S4O'TUn 8:403 @3 iZ� >2b ,$f'; 

§4,b @3 @H~-' c^ /af/B¢ z^ Q~ï c/D @3 >'2b?' I 

./01,- :@3 i1^ c^ @H~B& Q #~ï W$X/%,7 A j^ k@3 î/4B1' ≤g~≥ |/HU 

W$X/%,7 BjGk, d $h c^ cgH& p ≥ 1 e4+h c^ pV(A|A) + (1 – p) V (A|B) > V 

(B|B) I@H7; 'En íÖ/D W$X/%7' B jG kW$X/� ,864ê7  ß'En V (A|A) ≤ V (B|B) I$�; 

ÉZà^ 23?' \X '() g+:7' c? V(B|B)=R/(1-wk, A); \X^ 8~4� @H~& ygrç' 

/a4,X /3$:X "g%& ÅXq7' 2wx' "'$ìBU/h 84S4O'TUV' /aN6Ö I/]n 8~4%7' =D?' 

\X?'; /-/¨ c^ R > (S + T)/2 IJh c^ V(A|A)≤ V(B|Bk, @H~& ¿7 j^k A c^ î/Bï \X 

iH« Q~ï ö%b 'En c/D V(A|B) > V(B|B) I@H7; '() /&;/N3 84S4O'TUØ7 j^k A 

A); "g%O i06h î/4B1d' ,/)>26~h z^ JD g7 /]^ /)$fg7 I 

i3/0BO KL/B:7' 84L/a:7' Q3 "/9Ö A%¨/:3 iX/6B& å4b cgZXq7' Q3 M]'ù1 ö%b IF 

iD i41 @3 ,y/41?' †%,B& iD ÅXd 81l> î/SÖ A) F Q�'g7' y #$03 ôgBN3 åL'>^ 

Q3 åÖ'ù1 IMp 'En ÉZà^ ô$7 ÅXq7'  ∫l/1 ;^ <:p' @° M) 2}D^ ,/f/SÖ y #g+B4U 

ÅXq7' g+Ö 84S4O'TUV' 2}D?' /f/SÖ ô$7 c'ùâ' j;^ l/Bœ 'l/4Bw' /4L'g`X @3 <h 

i[b^ ./4S4O'TUV' F y/f >g1; öh'l <h c'ùâ' 2}D?' /f/SÖ Ik 

JD $B∞ M4)/63 î/4B1d' l'2%BUd'; i~`B7 8~9Ö?' 84%¨/:-' \X g+:7' Ç/B7' :

®Tb' c^ '>2b '$f'; "$ìBN& 84S4O'TUV' j^ k;^ A $� iw> F $f'; @3 Q�'g-' "g%& 

iD >2b å4b "'$ìBU/h 84S4O'TUV' jGk B I@H~& Ä2~,7 c^ yg%& c^ 84S4O'TUV' j^ k
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$� íf/B1' 84S4O'TUV' jG k'En /3 y #gû iD Q�g3 F M4,�V' g+Ö 84S4O'TUV' j^ kF 

8&/] Y/ê-' IÇ/B7/h; @H~& Ä2~,7 c^ yg%& c^ 84S4O'TUV' jG kW2%BN3 /4~4,�n 'En C 

@H~BO 8&^ 84S4O'TUn @3 /);Æt /af/4B1'; /4~4,�n I 

'(); /Ö>g%& én 8S4BÖ 8&g� A) : 

'()*+,- 8: 'En íÖ/D W$X/%7' W2%BN3 ,/4X/R Aab Ç/B7/h W2%BN3 /4~4,�n I 

$�; AêX¡̂ c/)=7' \X '() 23?' F ir67' @3/}7' F 8~9Ö?' 84%¨/:-' 84:Z-' \X 

$X'g%7' 8,4êBN-' Ic/X–; /3 M #~0¡& c/)=7' *Zê:47 \X Q4R 8~9Ö?' 84%¨/:-' AB7' d 

QB~BO ôgBN~h y/X @3 òUJB7' Ñw'$7' Iå:H7; *Zê:& iH`h —/w \X z^ "/9Ö Æ4~B& 

84à/ìh 8:403 e4+h åÖ^ iH7 ,8ê%Ö $1g& _/:)  ∫l/1 l/â 2wµ d cgH& /“/B3 8ê%:,7 

84,à?' I 

É #5g&; ò7E c^ 8&Jç' @3 2êw î/4B1d' A) \X i�?' 8,aU F "/9:7' A%¨/:-' 

i}~h /aB7gaU F M,9Ö ¥qBwd' 2ç' I@H~&; yg%7' csh @3 <3/[-' 8~a-' /:) A) c^ 

c;/0B7' y>/ZB-' @H~& c^ 2~BN& "'$BN&; F "/9:7' 84%¨/:-' jz(7' d MNB& ôgBN~h y/X 

@3 öh'T7' kiH`h iaU A)/[& 87gaU úl'2~BU' å3';>; F "/9Ö ¥qBwd' 2ç' I 
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1" #$%&' ,)&*+, "1974! #$%&'() *+&,)- ./+,) 01231 : 01231- 0356() 23'7,-89() :7;<
=>-.,) 03>7? @A 09:7&B3C,) 03DEFG) H> I3J2;9K,) ./+,) IL M+N,) ")-./ : 123'45

6&7 )$82+4" 

2" 9'5$% ,5-:$;</, "1971 "O-.B3P) 0Q3R,) ST$ "=5&>&2: :?>,4" 

3" @ @5$A*>5 ,5-:$;</, "1974 "BCDE*FG, =&3;/, 5&H'4 IJA:" K 0Q3R,) STU, 0975V,) 0U').P)
03>2W5,)- 5: 325-83" 

4" L M$N,OP ,)&;2/, "1971 ":).X,) .Y7' "9*Q&7 :)4,O7 ,R*2/" 

5" S LO745 ,L5, "1968 "Z[) \) ] :).? :^3_)- ):2>25B> ")&*Q&7 :)4,O7 ,R*2/" 

6" T&' ,U54&V, "1980 " ,ab25c) d.D1914-1981:  e2WJ’^3U9 f*g hb- ^$‘ "=5&>&2: :

O>$%4 WX&N" 

7" LO745 ,@4O32;+, "1970 "0123V,) i 2j2X3R;<- 0N?25&P) \)8Yk) 09.WJ ,l,2mP) h)n "

&P$<2V :M$+5$%" 

8" ___________ . 1979 "BYZF$[\3/ T]^_/, `2a&*/," K03P2U,) 0123V,) 31: 228-46" 

9" ___________ . 1980bc "dBef;/, Y3g_% h 6$_[/, 5$2*iG," K0To p2$)q5,) rD 24: 3-

25" 

10" ___________ . 1980 j "Bef;/, Y3g_% h Y2/$_k Ol+c 5$2*i," K0To p2$)q5,) rD 

24:379-403" 

11" ___________ . 1981 "Be2:$:m, e7 )4$_*/, 5&no" K73C9: Z5921 s2B3&3,7L t2B9.>u 

75:306-18" 

12" @ M$2/44 ,LO745 ,@4O32;+, ")&*32%$N "1981 "B)4$_*/, IJA:" K0vTo Z5921 211: 1390-96" 

13" #4 ,j ,C<;[>$7 "p "OPq7 "1974 "BL,4r s$;./, -.D Y2:,4-_/,4 )4$_*/,4 L,t/$7 Y2ug*/, 

v.w, 54@ 6&x Y[3*yX, L$nF&*/," K#$%&'() ZC5,) ST$- 03mwx,) yzJ 1: 296-98" 

14" # p5$P ,O<27 "1976 "BY2.2w, Ya$23/,4 Y2:$:m,4 5$l>z, : s$2xm, {3D4 @$|*aG, {3D

CDE*FG," K{b2m&?() dbk) 0To 14: 817-26" 
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15" 6 p45 ,On27 "1981 "B ,Oi} )&n.> )&~2H/, �$yVm,– $:$2xc" Kp2$)q5,) rD 0To 25: 

289-300" 

16" S ,j&+ )&*327 "1916 "|EVT, 23Y ")-./ :Ä$+Å4 )&'5,@ ,O:@5$P W3>4" 

17" @ ,{n3*27 "4 "1975 "BÇHQ&/, $2^>OkÉ h T4$_*/, =&3;/, ÑD Ö>O8*/, qÜJ'" K ZC5,) ST$ 0To
03,-8,) 10: 219-24" 

18" = @5$A*>5 ,W*27 "1982 "}g2RP) e7/~) :#$2�8,) M3;w&,) i Ä-:b "á p@ ,9H.V,4 :

W8.2+4O7 -n_%" 

19" =]7- j&<>$F ,@&A2% "1975 "0XFE&P) y7X,) : az,)- M17&P) .ÅR,) 0X;5> i Ç)8U,)
M1-k) "@5&[;+4, :R>&+]7 R>à$7" 

20" M â27 ,4]7 "1968 "BRD$[*/, :CDE*FG, 6@$~*/," K h03$%&'() e7TUT, 03P2U,) 0$717P) ,

 -3fX,7 L$u[|/, ,452-57 "=5&> &2: :v>O7 pOk4 )]2\+$%" 

21" S )G, ,ä&7"$%4 ,q/5$% 6&7 =5 "1975 "B#$./,4 ã&[/, 6&x : `>&|'4 ?i,-/, 9<;/,

 ,#O8:&</,1821−1842" K03123V,) e7TUT, 03B9.>k) 0T/P) 19: 596-612" 

22" 5 6&74 ,L&<Q ,)$%5&7 "`2[2/ "1980 ":2É9G) 06):- ST$ "=5&>&2: :v>O7 ç2\>@$+," 

23" S W.[2*Q ,W%,O7" ,1975 "B/, Y3g_%4 Ö%&+&2: Y3<A%ef;" K0To p2$)q5,) rD 19: 596-

612" 

24" j ,O.V&7 "1965 "09.Ñ/P) 03<2R5,) p23NU&P) Ö> p2J)73Ü) ^92U< "=5&>&2: :v.>$Qâ:," 

25" LO745 ,C[/$+ "1981 "BY2\23_*/, YQ5EX,4 hO_X, v[./, {3D" K@ h "# " O.2/q7bé^èd ,

{7Lá,) àÅR,) 0U').> ,3-73 "á p@ ,9H.V,4 :p&7â/, êu~3/ Y2<>O%m, Y2_\w," 

26" M ,pq/4$+ "1952 "^92U&,)- rC;&,) ")-./ :)&;+$F4 ç>&82Q" 

27" @ )$[>, ,W>$A' "1980 "BL$:,&2ë, -.D T4$_' ]/,4 T4$_*/, =&3;/," K#B9.>k) 0U3R;,) â2$ 

115: 827-57" 

28" íN @5,4@, ,=5]+ "1980 "0>2U,) Öä2NR,) *�7<- ãT;,) H$ åxB,) "+#$% ,S->ì%$ :"

O8.2/$7" 

29" M @5$A*>5 ,LO>$Q"S W\2F4 , "î'5$% "1963 "0[zT, 03[7TV,) 09.W5,) " ,v[3+ @4&38:,

) "S :"v*.>O7-6&N" 

30" M e745 ,à4,@ "1980 "BY2DE*FG, Y3g_X," KZC5,) STU, 0975V,) 0U').P) 31: 169-93" 

31" @5$A*>5 ,W.+4,@ "1976 "ç2Jk) I_) "@5&[;+4, :@5&[;+c Y_%$F Y_~H%" 

32" 6 ?;2/ ,ï.:4,@ "1975 "BL]<AX, Rë ION$ñ+ ef;/, Y3g_% Y~_/ : {yg' Yf2*:

q;[*/," Kd2U,k)- y2[2ÅP) 6 366-91" 
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33" S ,R>,-P,@ "1932 "{)K>2[- f:2>.+J( "I-u*X, Y<3\X, ,pq7à4Å :)&Q -:, ï:-3>,4" 

34" )&F ,â;3>, "1979 ",.ÅR,) p29:7D- Z3V3,79 03JEX$E,)- 03JEXU,) i p21):b "

S->ì%$+ :S->ì%$+ Y_%$F Y_~H%" 

35" L 9[2*Q ,)E3>, "1978 "B5&2H/, e7 Y2:4$_*/, Y27â/, IJA:" KS h "5 "j #G&<2:4 v7O+ "

 ,)$^^è ,W2[>,@#[7TV,) 0Q3R,) ST$ :#ä2X<:) éÑ5> ,245-81 "@5&[;+4, :R>&+]7" 

36" c ,R2A>, "1977 "B, qÜJ*/, Y>5$l>G, LE;/, s$^'5,4 vQóX– CZ27 1n.% −C.2F" K Ç23Dk) ST$
{.W5,) ç2BV,) 11: 410-24" 

37" 4 )&F ,W:$[>, "1971 "03B9.>k) y:2/&,) 01231 i {8353[ 0,7' "#$% ,S->ì%$+ :" Y_~H%

@5$k5$N Y_%$F" 

38" M LO745 ,9P$k "1980 "B{òEë, O%ô*' $%-.D : h IO%-X, qP Y2/$*^/, L$<2*<*/, s$^'5,4 IJA:

Y2ò,&A_/, qP YnF,&X, pr L$:,&2ë, ö,õ Sr&\:" K#B9.>k) 0U3R;,) â2$ 115: 858-69" 

39" t73J-.>2B,) 0V>2c) 0R3&B,) "1936 "&<Q]P :&+4 )&;+$F" 

40" c ç>5, ,ú2k "1980 "B S4,W*/, M$ñ: e7 Ya]_/, ,Y2:$FOX, Ö_A/, ç\Q -.D Y.%,W*X, Y._/,4

qJ2B9.+3J e)áB3TL7R3Y bp,-2:,qQ"d KT,&2ë, =&3;/, 28: 620-33" 

41" 5 ,ú2k "c "1930 "#U3R;,) d2w&JE, 0353_) 09.W5,) "@5&[;+4, :@5&[;+4, Y_%$F Y_~H%" 

42" @ #4O7 ,-/,qFW*2k "1975 "B5$l>z, 4c Y2',t/, Yu3|X," K) rD 0Top2$)q5, 19: 462-79 

b L$u[|/, ,î23N4Ok )$%5&: 9% @5 ù%480−83"d 

43" 4 W\2F ,)$%->Ok "1971 "BY^ò$[/, j$_/û/ T4$_' qP )à,&'" K09b2m&?() p21):8,) 0U').> 

38: 1-12" 

44" )$%5&: ,-.>&A2P "1979 "Bpú~/, R^_/, L$||ü" K#èTU,) #B9.>k) 241 b @-_/,3 :d

180−99" 

45" ,)&32P # "†>5$' )4-7 "0?.C,) 0m? H9zU,)- 0U12&,) ")-./ :W:$Q4 )&;32:" 

46" LO745 ,e~32P "1981 "03,-8,) 0123V,) i *+&,)- d.Ü) "S->ì%$+ :S->ì%$+ Y_%$F Y_~H%" 

47" S ,R>&.>OP "Ä "1972 "d:2ê Ö3ë: ")-./ :e/ )G," 

48" $.>5 ,O74OP "1975 "0598P) i ./g : 03�2XÉ,) í%Jk)y23Ü) 83? ì$ Ç2XR,)- ") ,)&*;.>O7 "S :"

)&*;.>O7 Y_%$F Y_~H%" 

49" S ,),-/$N "j "# "1955 "B)$<;/, YÜ,54 {3D" K898_) y23Ü) ST$ 18: 34-51" 

50" @ M$23>4 ,)&*32%$N "1963 "Bp5$l>G, =&3;/, IJA:" K#B9.>k) 0U3R;,) â2$ 97: 354-56" 

51" __________. 1964 "B3;3/ C.2w, 5&H*/,CDE*FG, =&" K{.W5,) y23Ü) ST$ 0To 7: 1-16 

417-32" 
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52" __________ . 1966 "BC_2~H/, j$y*:G, R~a 9% Y/&n</, R2<A'" K{.W5,) y23Ü) ST$ 0To 
12: 12-45" 

53" __________ . 1967 "BYa5$i Y2;.F Ö;:" KZ5921 156: 447-88" 

54" __________ . 1971 "Bp5$l>G,4 T$:m, =&3;/, s$^*:, YkOH*X, SrE./, °_7 h" KS h "¢ "

44 äì:W>, "# " ,)$^^è ,)&3>@^D7,)- t2VJG) :t:2X> #$%&') f7T1 "á p@ ,9H.V,4 :

)$2:&;l2\Q Y_~H%" 

55" __________ . 1972 "BY2DE*FG, L,úë, h £im$74 ,§7 Y^3_*% ON,&o4 5$l>z," K

SW5,)- 0Q3R,) STU, 0975V,) 0U').P) 3: 193-232" 

56" __________ . 1975 "BY>OH[/, Y2DE*FG, )$;:z, L$nF&' :Y>5&H*/, YÜ,5&/, 9% 1n.%" K h

 ,é^è ,v+&k e74503<23Ü) 03$%&'() 23'7,7L-.ÉJ() ,133-55 "=5&>&2: :?>,4" 

57" __________ . 1978 "Bs$u3/, `• ö&.*/,4 s$^'5G," K6 h "c ")4 -:4$% "¢&/,4 ")$^^è :
h75< p)zÜ) â2$ L$u[|/, ,154-75 "@5&[;+4, :R>&+]7" 

58" c ,L5&+5$N "Ä "B ¶É �$i R<A7 I5$Vz, ù% ,L$2ò,-~/, -.D R^./,4 IOfß, L$2f2',âQÉ

L]>5&8/," Kî7,7B92VL*< :7� }9.Cx&&9ï 48: 401 – 20" 

59" `>5$P ,)@5$N "1968 "BM&\_/, I$QJ%" K 0 vToZ5921 162: 1243- 48" 

60" ,5 ,)@5$NRQ "1982 "#Uè_) rUC,) "5&\2*/$7 :W.<7&N )&F Y_%$F Y_~H%" 

61" 5 ,v>5$N "S "1969 "B 6&x Yñx]%’ef;/, Y3g_X ®&|^/, L$Q$2;/,‘" « ST$ 0U').>
ZC5,) 76: 373-75" 

62" )$>, ,p$N "1916 "Ç2L.+,) H> 0>7BD :H;5ñ)- i 09ó3C5&,) 0123V,) "á p@ ,9H.V,4 :

W8.2+4O7 Y;Qó%" 

63"  ,?.2NL e32[>,4 ,?.2N @4O'qP ,O:O>4 "`2.2/ "1979 "B9>$*;~>, #4O>$k− 5$7" K òC&5921
t2B9.>u 241 b {a51 :d48−59" 

64" S ,W32N "@ "1919 " Z>2c) .92x&V3,1914-1918 "I-u*X, Y<3\X, ,45$~P&/ :&+, Y_~H%" 

65" ,5$75$7 ,?<.2N "1972 "B#O8:&</, h L$[/$u*/, :&>->z, -_~/,4 {fë,CF&/! ô 0To
03123V,) e7TUT, }V9-83> 26: 197-207" 

66" =$F ,§[23VqN "1977 "B5$l>z, 6&x O<27 R7$^% q~;<V :Iqim, Y\3</, =]*%, Y2©c" K

{b2m&?() dbk) 0To 15: 500-02 b L$u[|/, ,=&/&' )-/&P R~a 9% é23_' ù%502−6 

# p5$P R~a 9% @54 " L$u[|/, ,O<27506-7"d 

67" _________ . 1978 "Bá$2;/, @$|*aG, R7$^% C_2~H/, @$|*aG," K 03$%&'() ö5R,) 0To
03'7,73R,)- 1: 319-37" 



:b2mP)       243 

68" #$%&' ,W7&N "1651" t26292C3, "=5&>&2: : ,v+&7 q/&+ Y_~™1964" 

69" 5 #]P4@ ,O'$*;k&N "1983 "BOu;/, s,54 $% LE2Ü : j$_/û/ ef;/, Y3g_% LG&H7

 Y2:4â</G,)4$_*/, JA.> ´2+ ¨â^'" Kt2B9.>u òC&5921 248b @-_/,5 :d16 – 26" 

70" 4qn2V ,$>&Q&N "1968 "BYD@,O/, YQ$2;/, h L$7$;ë, s&Q : ,Y2<>O%m, Y2:$7$2/, L$a]_/,

1938−1941" KeEV,) õ2ÅLu 0To 2: 97-115" 

71" Rf2: ,@54$N "1966 "Bj$_/m, s,54 $% L$2≠$>5" K0>2U,) 0èWJk) 11 b @-_/,5 :d187−200" 

72" ________ . 1971 "03JEXU,) p2N?25< :ú23V,) f7TV,)- d2U,k) Ç):- 2> 09.WJ " ,S@ì%$+

#$% :"M, Y_~H% "pc "Æ" 

73" é^è ,$+$'&7&: ,ç>, "1967 ! e2U, 0123V,) p).ùû> pE/1 ,d.Ü) s7üb t2L23,) :).?
1941 "$2:5&[2/$+ ,@5&[:$*Q : Y_%$F Y_~H%$2:5&[2/$+" 

74" íN 6$2:,@ ,9>W:$F "1966 "B $<>O%c h $2Q$+G, IOfV4 R\./, e7 Y2/@$~*/, h =âAX, s$^'5G,

ÇHQ&/," KÇ2X<:()- y†x5,) 20: 249-75" 

75" ________ . 1979 "Be' IO\Ü )&<' ´2+" K03èW5,)- 0Q3R,) STU, 0975V,) 0U').P) 10: 13-52" 

76" j ,W8..2F "5 "1978 "BV 6$H7cT$l/, Ø$_/, h j&Q$ë, 1:OH" K}92L 3 bO>$.>d: 108-18" 

77" LO745 ,vkqF "1976 "03,-8,) 0123V,) i f):bG) Ç71- f):bG) ") ,)&*;.>O7 "S :" Y_~H%

)&*;.>O7 Y_%$F" 

78" ________ . 1978 "B9%m, Y3g_% Ro h )4$_*/," K03P2U,) 0123V,) 30: 167-214" 

79" 4 W/5$A' ,W:&F "1977 "B?#O8:&</, ¨]±z, q82Q RN K# v:5&/ h "c #4O74 @4@ "

)$^^è ,O\>$n.74, "Ä.+J7B,) i .W5,) yb2$A "=5&>&2: :O≤,O7" 

80" @ ,?2+ "¢ "1930 "39 ).Ññ ")-./ :e7 `;:5," 

81" 9;+&7 )&',OP4 ,-/$:4@ ,ç>O.2+ "1972 !I3L:-k) ./+,) :8? "=5&>&2: :v+&7 ç;>$7" 

82" p ,e7&+ "1931 "ì$k) .>k) ")-./ :ì>$k -:, ì>$k" 

83" p$+@5&% ,à5&+ "1977 "Bp5$l>G, )à,&*/," K ,)$^^è ,)&;32: @5$A*>54 $Q]27 ]27 h :7;&,)
0>2U,) 0123V,)- ,03mwx,) S3X,)- ,{b2m&?() ,177-200 "M,@â;%c :-:G&N U5&:" 

84" M M$2/4 ,à-:G"c @5$A*>54 , "O.Q&7 "1978 c "Bh 5$l>z, @$|*aG,4 )&:$^/," K b2m&?() 0U').>
#B9.>k) 68: 417-21" 

85" _______ . 1978 j "B)4Oi} )4t^.%4 ,)&~2H/, )&>O%$;/, ,)4-F,&/, ,)&|3yX, : YQ,5@

5$l>z, )&:$^/ Y>@$|*a," K03J7J2X,) p21):8,) 0To 7: 83-128" 

86" R<>$% ,OkG "1977 "B ≥;~% Sr&\: ,C¥m, )4$_*/, 6&x L$%&<ë, e7 Y+âAX, YQ$2;/,
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