
 
UNIVERSITÄT POTSDAM 

 
WIRTSCHAFTS- UND SOZIALWISSENSCHAFTLICHE FAKULTÄT 

 

VOLKSWIRTSCHAFTLICHE DISKUSSIONSBEITRÄGE 

 
 
 
 

Kl aus Schöler  
 
 

WOHLFAHRT UND INTERNATIONALER HANDEL IN 

EINEM MODELL DER RÄUMLICHEN PREISTHEORIE  

 
 
 
 

 
 
 

   
Diskussionsbeitrag Nr. 31 

 
Potsdam 1999 



������������� 	��
� ��
 ������� �� �  �
��
�� ������ � �������

��
� ���� ��� ���� ! "#$%� �$&� �' (�&�)�*

+,-./01.
2345676894: 7;<83= 8> 697<39476894: <?898@ 6?A 5<4:A B 67; 7345< 69 7;< 4CA<9?<8> AD4764: ?89A65<347689A E F8B<G<3 H 7345< 8 ??I3A C <7B<<9 ?8I9736<A B;6?; 43<AD3<45 J:8C4::=H 3<95<369J 7;IA <?898@ 6?4::= 3<:<G497 56A749?<A E 2;6A 4376?:< 56AK?IAA<A @85<:A B;6?; >8::8B 69 7;<63 G6<B 89 7345< L8B A 7;< 4DD384?; 8> M NO NP QR STPUV H A<<W 69J 78 3<@<5= 7;< A;837?8@ 69JA 8> AD4?<:<AA 7345< 7;<83=E X >7<3 5<36GK69J AD4764: @ 43W<7 3<AI:7A B 67; >3<< 7345< B< 73<47 7436Y D 8:6?= 495 6@D837 ZI87469 7I39 E [ICA<ZI<97:= 7;< B<:>43< 8I7?8@<A 8> 7;<A< @ <4AI3<A 43< ?8@D43<5 E \77I39A 8I7 7;47 7;< 8D76@ 4: 7345< D 8:6?= ?;86?< ;69J<A ID 89 56A749?<A C <7B<<9D385I?<3A ] :8 ?47689A 495 J6G<9 9476894: C 835<3A E

^ _`a bcdef ghijkhligmhln ikloj p qrligln rkgsght p ikloj rmngsuvwx yz{|ee}~ z|�}b�ef ��� p � �� p ���
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�hijkhligmhln ikloj il�jq rnlsj � ji�jjh sm�hikgjq ��gs� lkj qrkjlo tnm�lnnup kjhojkghti��q jsmhm� gslnnu kjnj�lhi ikloj�ogqilhsjq � � nqm p gh � lhu slqjq i�j kjqr jsig�j nm sligmhqm� smhq��rigmh lho rkmo�sigmh � gi�gh sm�hikgjq gq hmi � gi�m�i jsmhm� gs g�rlsi � ��jql� j i�ght �mnoq �mk i�j om� jqigs nm sligmh m� lh j�rmkight mk g� rmkight �k� � ��jkjlqmhq �mk i�j � gojqrkjlo hjtnjsi m� qrlsj lq lh jsmhm� gs og� jhqgmh gh i�j i�jmku m�ghijkhligmhln ikloj slh mhnu � j q�qr jsijo � �jhjkln j��gng�kg�� lhlnuqgq sm�rngslijqi�j ghsn�qgmh m� qrlsj p qghsj i�j lqq��rigmh m� r jk�jsi sm�rjigigmh slh �lkonu � j �jrigh l qrligln smhij�i p � gi� qj�jkln rkm�nj� q gh q�gi �

�h lnijkhlig�j ikloj i�jmkup qjj�ght im kj� jou i�j q�mkism� ghtq m� qrlsjnjqq ikloj�mojnq p � lu kjs�k im � �� �� �   ¡¢�£¤ � �q ��s� lq ¥ ¦mqs� kjtlkoq i�j i�jmku m� sm�rlk�lig�j smqiq lq q�gil�nj im j�rnlgh i�j ghijkr jkqmhln og� gqgmh m� nl�m�k p lq �hq�gil�nj lhghqik��jhi gi gq gh �gq mrrghgmh im ojijk� ghj ghijkhligmhln qr jsglngqligmh §¥ ¦mqs� ¨�©�ª« p¨�©�©«¬ � �m j�rnlgh i�j �gnlijkln o g� gqgmh m� nl�m�k i�j i�jmku m� sm�rlklig�j smqiqlqq��jq qrlsjnjqq hligmhln ijkkgimkgjq p lho i��q �hg�mk� rkmo�sigmh smhogigmhq lskmqqjls� sm�hiku� ��jqj smhogigmhq p �m�j�jk p lkj hmi li lnn gojhigsln lskmqq ogjkjhi kjtgmhqm� l hligmhln jsmhm�u� ®� gjqj �jtklogjk�ht ojk ¥ ¦lhojk ¯� °�h�ijh jknjgs�ijki ogj �kk�nj�kj �mh g�kjk � gkiqs�l�ings�jh ± gh�jgi² §¥ ¦mqs� ¨�©��« p ³ � �´µ¬� ¶ mkjm�jk p iklhqrmkismqiq � gi�gh sm�hikgjq lkj q�rrmqjo im � j ¯jkm lho lkj smhqgojkjo �ji�jjh sm�hikgjq li� jqi � ·ji p i�j nm sligmh m� l rkmo�sigmh �lsgngiu � gi�gh l sm�hiku � lu ojijk� ghj tkjlinugiq j�rmki r jkqr jsig�jq � ¸�gij m�ijh i�j imiln smqiq m� iklhqrmkiligmh lkj �gt�jk � gi�ghl sm�hiku i�lh � ji�jjh sm�hikgjq p ��ji�jk o�j im nm�jk s�lktjq m� hl�ln sm�rlkjo imq�k�lsj �kgt�i�klijq p mk o�j im kjqr jsig�j rkm� g� giu im l sm��mh �mkojk � � ghlnnup i�ji�jmku m� sm�rlklig�j smqiq rkm sjjoq �km� l �hg�mk� hligmhln rkgsj nj�jn p s�iight q�mkili i�j hligmhln �mkojk � ¹�i g� i� gq om jq hmi lrrnu im i�j om�jqigs ijkkgimkup qghsj iklhq�rmkiligmh smqiq ghskjlqj i�j sm��mogiu rkgsj �km� i�j rnlsj m� rkmo�sigmh mh�lkoq plho smhqj��jhinu i�jkj gq hm �hg�mk� om� jqigs rkgsj nj�jn p i� gq smhsjrigmh slhhmi lrrnuim ghijkhligmhln ikloj jgi�jk � �hijkhligmhln ikloj ��s� kli�jk smhhjsiq om� jqigs lho�mkjgth rkgsjq li i�j �mkojk � °kgsj ghskjlqjq om hmi ng�i mhj qghtnj om�jqigs rkgsj nj�jn pi�ju qrkjlo lskmqq jsmhm� gs qrlsj s�lhtght i�j ojng�jkjo rkgsj li j�jku smhq�� jk ºqnm sligmh p rmqqg�nu ljsight i�j �mkjgth sm�hiku ng�j� gqj �
»m� p ��li omjq ¥ ¦mqs� ºq rkmrmqln p sm�hijkght i�j i�jmku m� sm�rlklig�j smqiq p nm m�ng�j¼ ®³illijh qgho² p lssmkoght im ¥ ¦mqs� §¥ ¦mqs� ¨�©��« p ³ � �´ª ¬p ®��� � gkiqs�l�ings� tjqj��jh � ¦mnngt � gnn� ¦�kngs�j ¹j¯�tqtj�gnoj � �l �njg�i hgs�iq ¦��kgt p lnq o gj ±k¯j�t�ht lnnjk³ilhomkij ¯�h ¦ls�qi m�hj � ¦�s�qgs�i l�� ogj r mngigqs�jh �kjh¯jh �jqi¯�qijnnjh p o gjqj�kjh¯jh olhh jgh¯�¯jgs�hjh �ho g�kj ½ gk��htjh l�� ogj ��qoj�h�ht ojk ¶ lk�itj��gjij ¯� �jk ¦�s�qgs�igtjh � �lhh qgho lnnj ½lkjh p ojkjh ��qli¯tj�gjij �mh ojh �kjh�¯jh o�ks�qs�hgiijh �jkojh p ��q���kt ¦�ijk p �jhh olq ±k¯j�t�htq¯jhik�� ogjqqjgiq p �ho
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±gh���kt ¦�ijk p �jhh jq ¾ jhqjgiq ojk �kjh¯j ngjti �² �rlki �km� i�j �j� i�jmkjigsln smhikg���igmhq sm��ghght qrligln lho ghijkhligmhln jsmhm� gsq � jhigmhjo � jnm� p i�gq lrrkmls��lq tkjlinu � jjh nu ght gonj p j�jh i�m�t� gi mjkq hm�jn ghqgt�i im ghijkhligmhln ikloj �¹j�gho gi ngjq l q�qilghjo nls� m� l sm�rkj�jhqg�j quhi�jqgq � ji�jjh i�jqj i�m �jnoq m�jsmhm� gs i�jmku�
��gq jqqlu qjj�q im sm��ghj i�j j� gqight smhikg��igmhq �lqjo mh i�j ¥ ¦mqs�glh gojlqgh l qrligln �mojn m� lh ghijkhligmhln mngtmr mnup g �j � � gi� li njlqi mhj q�rrngjk ºq � lk�jilkjl qikjis�ght lskmqq l hligmhln � mkojk � �h lh jlknu rlr jk ¹jhqmh lho ¿lkigtlh¨�©ª�« oj� mhqiklij p i�li g� rmki ilkgq � lu kjo�sj i�j §rkm�i�� l�g� gqght ¬ � gnn rkgsjj�jh m� i�j om� jqigs �k� � �h ��ki�jk rlr jkq i�jqj l�i�mkq lnqm ils�nj i�j jjsiqm� g�rmki ��mil ¨�©ª�« lho i�j ogqikg��igmhln ghsgojhsj m� ilkgq ¨�©ª´« � �h jlknuogqs�qqgmh m� �jn�lkj jjsiq gh i�j � jhigmhjo lhlnuigsln �kl� j�mk� slh �j �m�ho �mksjkilgh qr jsgln slqjq gh °mkijk ¨�©ª�« lq �jnn lq p � gi� jhomtjhm�q kj�jh�j lho rkmijsig�jilkgq p gh ³s� ¦mnjk ¨�©©À« � ¿jÁ ju lho ¿li¯grlhlumim� ¨�©© �« gh�jqigtlij i�j g�rlsi m�ilkgq mh rmr�nligmh ogqikg��igmh lho nlho kjhiq lq �jnn lq mh smhq�� jkq º �m�gngiu���ki�jk� mkj p lnijkhlig�j smh¾ jsi�kln �lkgligmhq lho �jijkmtjhm�q tmmoq lkj ikjlijo�u ¿jÁ jup ¿li¯grlhlumim� �ho ¶m�kom��m�ilq ¨�©©�« gh l qrligln � lk�ji �mojn � gi�ilkgq � ¿lqq ¨�©©µ« j�ijhoq i�j lhlnuqgq im lnijkhlig�j � mojnq m� qrligln sm�rjigigmh mhmhj �lho p lho im jhomtjhm�q �jn�lkj � l�g� gqght ilkg klijq mh i�j mi�jk �lho � ��gq�gho m� jhomtjhm�q �jn�lkj � l�g� gqght ilkg klijq p i�m�t� slns�nlijo gh l ogjkjhi�lq�gmh p lkj lnqm lrrngjo �u ³s� ¦mnjk ¨�©©´« � � ghlnnup ¿lqq lho ³s� ¦mnjk ¨�©©©« kjls� logjkjhiglijo �jn�lkj i�jmkjigsln lqqjqq� jhi m� j�rmki q��qgo gjq lho ³s� ¦mnjk ¨�ÀÀ�l«ogqs�qqjq i�j sm��ghligmh m� om� jqigs g�rmki ilkg q lho �mkjgth j�rmki q��qgogjq � �q�k�ju m� ikloj r mngsu � gi� �lkgm�q jhomtjhm�q ghqik��jhiq gq tg�jh gh ³s� ¦mnjk ¨�ÀÀ ��« ���gq ogqs�qqgmh gq j�ijhojo gh i�j rkjqjhi smhikg��igmh im om�jqigs lho �mkjgth lq �jnnlq tnm�ln �jn�lkj �
��j rlr jk gq mktlhgqjo lq �mnnm� q f �h qjsigmh � p i�j lqq��rigmhq lho i�j �lqgs qrligln� lk�ji �mojn � gi� �kjj ikloj lkj gnn�qiklijo p g �j � gh l qgi�ligmh � gi�m�i lo� ghgqiklig�jg�rjog� jhiq im ikloj � ³jsigmh � gq sm�� giijo im ilkg r mngsu� ³jsigmh � ojlnq � gi�hmh�ilkg �lkkgjkq im ikloj p qr jsg�slnnu g�rmki ��mil � Âmhsn�oghtnup gh qjsigmh Ã p �jsm�rlkj i�j �jn�lkj jjsiq m� ogjkjhi ikloj r mngsgjq §�kjj ikloj p ilkg q lho g�rmki��mil ¬�

Ä Å��� 	��
�
�i gq lrrkmrkglij im �mk��nlij qm� j m� i�j lqq��rigmhq sm��mh gh i�j ngijkli�kj mhqrligln rkgsj i�jmku gh mkojk im �jjr i�j � mojn � lhltjl�nj f
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Æ �f �m�jqigs lho �mkjgth smhq�� jkq m ss�ru smhigh�mqnu l �m�mtjhm�q nghj ÀÇ li�hg�mk� ojhqgiu j��ln im �� ��j nm sligmhq m� �k� q lkj j�mtjhm�qnu tg�jh li i�jnj�i lho kgt�i jhoq m� i�gq nghj p g �j � li À �mk i�j om�jqigs �k� lho li Ç �mk i�j�mkjgth sm�rjigimk � §Æ �È�¬ ��j �mkjgth �k� j�rmkiq rlki m� giq rkmo�sigmh imi�j om�jqigs � lk�ji p qm i�li gi qjk�jq i�j �mkjgth � lk�ji � ji�jjh giq nm sligmh p Ç plho i�j hligmhln � mkojk p ÇÉ p lq �jnn lq i�j om�jqigs � lk�ji � ji�jjh i�j hligmhln�mkojk p ÇÉ p lho i�j � lk�ji lkjl � m�holkup ÇÊ � ��j om� jqigs �k� ojng�jkq imi�j kj� lghght rlki m� i�j om� jqigs � lk�ji p sm�jkght ÀÇÊ �
À Ë Ë Ë Ë Ë Ë Ë ËÇÊ Ë Ë Ë Ë Ë Ë Ë ËÇÉ Ë Ë Ë Ë Ë Ë Ë ËÇ ÌÍÎ ÏÐÑÒ

� � f �m�jqigs lho �mkjgth �m�qj�mno�oj� lho Ó q�lnn � j gojhigsln Ô g �j � i�jkj lkj hmsm�hiku�qr jsg�s �igngiu lho j�rjhogi�kj ��hsigmhq Ô lho lkj nghjlknu kjnlijo imi�j kjqr jsig�j ojng�jkjo rkgsj p Î §Ð ¬f
ÓÕ Ö � Ë Î Õ × Î Õ Ö Í Õ Ø Ð× Ì Ö Ù × Æ × Ú × Ð Û ¨À × Ç « × §�¬

�jng�jkjo rkgsjq m� i�j om� jqigs �k� Î Ü §Ð ¬ lho i�j �mkjgth �k� Î Ý §Ð ¬ mk Î Þ §Ð ¬lho lkj sm�rmqjo m� i�j kjqr jsig�j � gnn�rkgsj Í Ü p ÍÝ mk ÍÞ lho iklhqrmki smqiq� ji�jjh i�j rnlsjq m� rkmo�sigmh lho smhq��rigmh p Ð � �klhqrmki smqiq r jk ogq�ilhsj lho ��lhigiu �hgi lkj qilholkogqjo im ¯jkm �mk �mi� sm�hikgjq p qm i�li Ðqu�m�ngqjq ogqilhsj lq �jnn lq iklhqrmki smqi �
� � f °kmo�sigmh ijs�hmnmtu lho smqiq ��hsigmhq lkj gojhigsln gh �mi� sm�hikgjq � ��jsmqi ��hsigmhq kjlo i��q f ß Ü Ö ßÝ Ö ßà × §�¬

� gi� �lkgl�nj smqiq qg� rng�jo ¯jkm �
�� f � gk� q lg� li � l� g� gqght i�jgk rkm�iq �hojk ¥ ¦mqs�glh sm�rjigigmh � Âmhq��jkqlg� li � l�g� gqght i�jgk smhq��jkq º q�krn�q lho r�ks�lqj i�j tmmo �km� i�j �k���gs� mjkq i�j nm�jqi ojng�jkjo rkgsj �
� Ã f ��j lhlnuqgq gq smh�hjo im i�j q�mki k�h p g �j � kjnm sligmhq lkj hjgi�jk �hojkil�jhhmk j�r jsijo �km� i�j sm�rjigimk �
��j j� gqijhsj m� l qrligln � lk�ji g� rngjq i�j �mnnm� ght smhogigmhq f §l ¬ Í Ü á ÍÝ Ø Çkjqr � ÍÝ á Í Ü Ø Ç f � �k� slhhmi � j jhigkjnu r�q�jo m�i m� i�j � lk�ji �gl rkgsj�hojks�iight �u i�j sm�rjigimk li i�j �mk� jk �k� ºq m�h nm sligmh � §� ¬ â §Í Ü Ø ÇÊ ¬ ã Àkjqr � â §ÍÝ Ø Ç Ë ÇÊ ¬ ã À f �i i�j sm�rjigigmh � m�holkup ÇÊ p i�j ojng�jkjo rkgsjgq hmi lnnm�jo im �j �gt�jk i�lh mk j��ln im i�j rkm�g�gig�j rkgsj âäå §À ¬� §s ¬ Ç æÍ Ü Ë ÍÝ Ø �ÇÊ f �km� i�j �lsi p i�li i�j ojng�jkjo rkgsjq m� �mi� �k� q lkj gojhigslnli i�j sm�rjigigmh � m�holkup �j tji i�j lo� gqqg� nj ogqilhsj p Ç p � ji�jjh i�j �k� q º
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nm sligmhq p � gi� ÇÊ � jght q� lnnjk i�lh mk li �mqi j��ln im i�j � mhmrmnu � lk�ji kjls� ���j � lk�ji � gnn ogqghijtklij ghim mhj mk i�m qrligln �mhmrmngjq p g� jgi�jk mhj m� i�jqji�kjj smhogigmhq gq hmi �� n� nnjo li njlqi �
çhojk i�j tg�jh lqq��rigmhq Æ � im Æ Ã sm�rjigigmh gh l �kjj ikloj qgi�ligmh slh � j�mojnnjo gh i�j �mnnm� ght �lhhjk � ��j om� jqigs �k� ºq rkm�i ��hsigmh kjloq f

è Ü Ö Í Ü é êëì §� Ë Í Ü Ë Ð ¬íÐ Ë ß à È §� ¬
¶ l�g� gqght rkm�i � gi� kjqr jsi im Í Ü �j tji i�j om� jqigs �k� ºq � gnn�rkgsj f

Í î Ö À × Ã Ë À × �ÃÇÊ È §� ¬
��j �mkjgth �k� qjk�jq i�j �mkjgth � lk�ji � ji�jjh ÇÉ lho Ç lq �jnn lq rlki m� i�jom�jqigs � lk�ji ÇÊ ÇÉ �

�� rkm�i qij�� ght �km� i�j �mkjgth rlki m� i�j � lk�ji lkjl gq ojhmijo èÞ lho rkm�iqij�� ght �km� i�j om� jqigs sm�hiku èÝ p imiln rkm�i l�m�hiq im f
èÞ Ø èÝ Ö ÍÞ é êäêïì §� Ë ÍÞ Ë Ð ¬íÐ Ø ÍÝ é êäêë

êäêï
§� Ë ÍÝ Ë Ð ¬íÐ Ë ß à È §Ã¬

½ gi� hmhogqskg� ghlimku rkgsght lho �kjj ikloj i�j �mkjgth �k� ºq � gnn�rkgsjq lkj gojhigsln�mk �mi� sm�hikgjq p ÍÞ Ö ÍÝ p � jsl�qj i�j hligmhln �mkojk omjq hmi jsmhm� gslnnu� liijk � �h i�j rkjqjhsj m� ilkg mk hmh�ilkg �lkkgjkq im ikloj p mh i�j mi�jk �lho p i�j�mkjgth q�rrngjk � lu jgi�jk ojijk� ghj l sm��mh � gnn�rkgsj mk qjrlklij rkgsjq �mk i�jom�jqigs lho i�j �mkjgth sm�hiku gh i�j qjhqj m� qrligln rkgsj ogqskg� ghligmh � ¹jsl�qj� gi� ikloj��lkkgjkq gi gq kligmhln im s�mmqj ogjkjhi rkm�i�� l�g� gqght � gnn�rkgsjq �mk�mi� rlkiq m� i�j � lk�ji lkjl p i�gq slqj q�lnn � j smhqgojkjo q��qj��jhinu� ��j �mkjgth�k� ºq rkm�i gh i�j �mkjgth sm�hiku gq tg�jh �u
èÞ Ö ÍÞ é Þ

ì §� Ë ÍÞ Ë Ð ¬íÐ Ë §� Ë Ò¬ß à × §µ¬×
� gi� Ò Û ¨À × �« ojqskg� ght i�li �klsigmh m� ��jo smqiq p ��gs� slh �j lqskg� jo im j�rmkiq plho Ú �jght oj�hjo lq Ç Ë ÇÉ � ��j mrig� ln � gnn�rkgsj �mk i�j �mkjgth sm�hiku kjloq

Í îÞ Ö À × Ã Ë À × �ÃÚ È §´¬
½ gi� kjqr jsi im i�j rkm�i ��gs� i�j �mkjgth �k� ugjnoq i�km�t� giq j�r mkiq p i�j ��hs�igmhln sm�kqj tmjq

èÝ Ö ÍÝ é êï äêëì §� Ë ÍÝ Ë Ú Ë Ð ¬íÐ Ë Òß à È §ª ¬
��j �mkjgth �k� ºq mrig� ln � gnn�rkgsj �mk giq om�jqigs qlnjq slh �j slns�nlijo lq

Í îÝ Ö À × Ã Ë À × �ÃÇÉ Ø À × �ÃÇÊ Ë À × ÃÚ §©¬
Ã



lho p i��q p ojr jhoq mh iklhqrmki smqiq � ji�jjh i�j nm sligmh m� rkmo�sigmh lho i�jhligmhln � mkojk p Ú p lq �jnn lq � ji�jjh i�j hligmhln lho i�j sm�rjigigmh � mkojk p ÇÉ ËÇÊ � �ssmkoght im lqq��rigmh Æ� p li i�gq sm�rjigigmh �mkojk p ÇÊ p � gnn�rkgsjq m� �mi��k� q lkj gojhigsln f Í îÜ Ø ÇÊ Ö Í îÝ Ø ÇÉ Ë ÇÊ Ø Ú È §�À ¬
çigngqght i�j rkm�i�� l�g� gqght om�jqigs lho �mkjgth � gnn�rkgsjq Í îÝ × Í îÜ p gi gq r mqqg� njim jhomtjhm�qnu ojkg�j i�j sm�rjigigmh �mkojk f

Ç îÊ Ö �Ú Ø �ÇÉµ È §��¬
�rrnught i�j jhomtjhm�q sm�rjigigmh � mkojk �km� §��¬ gh rkgsj�j��ligmhq §� ¬ lho §©¬pi�j � gnn�rkgsjq �mk i�j om�jqigs rlki m� i�j � lk�ji lkjl kjlo f

Í îÜ Ö �� Ë �Ú Ë �ÇÉ�� §��¬
lho Í îÝ Ö �� Ë �ÀÚ Ë �ÇÉ�� È §�� ¬
¹mi� � gnn�rkgsjq smhilgh i�km�t� j��gng�kg�� smhogigmh §�À ¬ i�j ogqilhsjq � ji�jjh �mi� pi�j om� jqigs nm sligmh lq �jnn lq i�j �mkjgth nm sligmh p lho i�j hligmhln � mkojk � Âmhqj���jhinup om�jqigs rkm�iq lkj l ��hsigmh m� iklhqr mki smqiq � ji�jjh i�j �k� ºq nm sligmhqlho m� ��jo smqiq f

è Ü Ö §�Ú Ø �ÇÉ ¬§�Ú Ø �ÇÉ Ë ��¬ð ñ��Ãµ Ë ß à §�� ¬
lho èÝ Ö §�ÇÉ Ë �Ú ¬§�ÀÚ Ø �ÇÉ Ë ��¬ð ñ��Ãµ Ë Òß à È §�Ã¬

�mk��nlight �jn�lkj gh i�j iklogigmh m� gho�qikgln jsmhm� gsq lq i�j q�� m� rkmo�sjklho smhq��jk q�krn�q p gi �hom��ijonu ghsn�ojq i�j rkm�i m� i�j om�jqigs �k� p è Ü p lhoom�jqigs smhq��jk q�krn�q p g �j � smhq�� jk q�krn�q mkgtghlijo gh i�j om�jqigs �k� ºq� lk�ji lkjl p ò Ü p lq �jnn lq gh i�j om�jqigs rlki m� i�j �mkjgth �k� ºq � lk�ji lkjl p òÝ �³m kjnj�lhi �jn�lkj gq ojijk� ghjo �u §qjj ³s� ¦mnjk ¨�©©´«¬
ó Ü Ö èÜ Ø òÜ Ø òÝ È §�µ ¬

�� rkm�i èÝ p ��gs� i�j �mkjgth �k� jlkhq gh i�j om�jqigs sm�hikup gq hmi iklhq�jkkjo imgiq �m� j �lqj p ��i qr jhi gh i�j om�jqigs sm�hikup gi slh lnqm � j ghsn�ojo gh om�jqigs�jn�lkj §qjj ¿lqq ¨�©©µ« p ¨�©©´ô©ª«¬ � ��jqj i�m oj�hgigmhq smkkjqrmho � gi� i�j �mk�� ln ogqighsigmh �ji�jjh kjqgojhi �q � om� jqigs smhsjri gh hligmhln ghsm�j lssm�hight �¿jhsj�mki� i�j oj�hgigmh j��mogjo gh j��ligmh §�µ¬ q�lnn lrrnu� �h i�j slqj m� nghjlkoj� lho ��hsigmhq li gqq�j i�j smhq��jk q�krn�q li l qr jsg�s nm sligmh Ð gh i�j om�jqigs

µ



�lk�ji lkjl j��lnq i�j q�k�lsj m� l kjsilht�nlk ikglhtnj � gi� õ §Ð ¬ Ö §� Ë Í îÜ Ë Ð ¬ðñ� pqm i�li i�j jhigkj � lk�ji lkjl m� i�j om� jqigs rkmo�sjk gq tg�jh �u
ò Ü Ö é êöëì À × Ã §� Ë Í îÜ Ë Ð ¬ðíÐ È §�´¬

�hlnmtm�qnup �km� i�j smhq��jk q�krn�q li l nm sligmh Ð gh i�j om� jqigs � lk�ji lkjl m�i�j �mkjgth rkmo�sjk p õ §Ð ¬ Ö §� Ë Í îÝ Ë Ú Ë Ð ¬ð ñ� p i�j jhigkj smhq��jk q�krn�q gh i�gqlkjl slh �j ojkg�jo lq f
òÝ Ö é êï äê öëì À × Ã §� Ë Í îÝ Ë Ú Ë Ð ¬ðíÐ È §�ª ¬

�mkjgth �jn�lkj gq oj�hjo lq
óÝ Ö èÝ Ø èÞ Ø òÞ È §�© ¬

¹jsl�qj i�j �mkjgth rlki m� i�j �mkjgth �k� ºq � lk�ji lkjl qgthg�jq Ç Ë ÇÉ Ö Ú p i�jqg� rnj ghijtkln ÷ Þì slh � j j�rnmujo gh rnlsj m� i�j j�rkjqqgmh ÷ êêï � ��ki�jk�mkj �jq�rrmqj ogqskg� ghlimku rkgsght �u i�j �mkjgth �k� � �h i�gq qjiight smhq��jk q�krn�qli l nm sligmh Ð gq tg�jh �u õ §Ð ¬ Ö §� Ë Í îÞ Ë Ð ¬ð ñ� lho i�j jhigkj smhq��jk q�krn�q ghi�gq lkjl kjloq òÞ Ö é Þ
ì À × Ã §� Ë Í îÞ Ë Ð ¬ðíÐ È §�À ¬

�l�ght i�j jhomtjhm�q sm�rjigigmh � mkojk Ç îÊ lq �jnn lq rkgsjq Í îÜ p Í îÝ p lho Í îÞghim lssm�hi �jn�lkj slh �j j�rkjqqjo gh ijk� q m� ogqilhsjq � ½ gi� �kjj ikloj p om�jqigs�jn�lkj gq tg�jh �u
óÜ Ö ¨�ÃÇ øÉ Ø �´Ç ðÉ §�Ú Ëª¬Ø ��ÇÉ §�Ú ð Ë �ÃÚ Ø �ª¬Ë�Ú §��Ú ð Ë ��Ú Ë�µ¬«ñ �´�ª Ëß à ×§� �¬lho �mkjgth �jn�lkj �u
óÝ Ö ¨�´Ç øÉØÃ�Ç ðÉ §�Ú Ë�¬Ø�µÇÉ §ÃÚ ðË�µÚØ ��¬Ø�Ú §µ´Ú ðË�À�ÚØ�Ã�¬«ñ��ÃµËß à È§��¬�nm�ln �jn�lkj lq l q�� m� i�j j�rkjqqgmhq gh §��¬ lho §��¬ l�m�hiq im f
óù Ö ¨�©Ç øÉØ �ÀªÇ ðÉ §Ú Ë�¬Ø�ÇÉ §��Ú ðË�ÀªÚØ �Àª¬Ø ��Ú §ÃÚ ðË�ÀÚØ�µ¬«ñ ��Ã�Ë�ß à È§�� ¬

½ gi�gh i�gq �lqgs �mojn gi gq r mqqg� nj im lqqjqq lnijkhlig�j ikloj �lkkgjkq p g �j � g�rmkiil�jq lho g�rmki ��mil � »jjonjqq im qlup lnn kjq�niq Ô rkgsjq lho rkm�iq p smhq��jklho rkmo�sjk q�krn�q p lq �jnn lq mrig� ln ilkg klijq lho mrig� ln g�rmki ��mil � jnm� Ôojr jho mh i�j lqq��jo smh¾ jsi�kln �lkgligmhq §¿lqq ¨�©©µ«¬ � �mk i�j ql�j m� qg�rngsgiugh Æ� �j lqq�� j ¥ ¦mqs�glh sm�rjigigmh p � gi� i�j smh¾ jsi�kln rkgsj kjlsigmhq � jghtj�lsinu � lho i�jkj�mkj íÇ ñíÍ Ö À �
´



ú û���ü �� 	���ý
��rmki ilkgq Ô ��gs� �j q�lnn lookjqq gh ��li �mnnm� q Ô lkgqj lq tmmoq rlqq l hligmhln�mkojk � ��ju slh �j ogqight�gq�jo gh �ln�j lho ��lhigiu loojo g�rmki il�jq p � mi� m���gs� slh jlqgnu � j ghijtklijo ghim m�k �lqgs � mojn � �h i�j slqj m� l ��lhigiu loojog�rmki il� l rkgsj � lk��r m� Ñ r jk ��lhigiu �hgi gq j�rnmujo p lnijkght rkm�i j��ligmh§ª¬ i��q f

èÝ Ö ÍÝ é êï äêëì §� Ë ÍÝ Ë Ú Ë Ñ Ë Ð ¬íÐ Ë Òß à È §�� ¬
�h i�j �ln�j loojo slqj i�j rkgsj gq ng�iji �u l kjnlig�j il� klij m� §� Ø Ñ¬p g� i�j �ln�jm� l ��lhigiu �hgi li i�j hligmhln �mkojk p Í Ý Ø Ú p qjk�jq lq i�j il� �lqj � ½j q�lnn p�m�j�jk p kjqikgsi m�k ��ki�jk ikjli� jhi m� i�j rkm�nj� li �lho im ��lhigilig�j g�rmkiil�jq �
��j lkt��jhiq gh �l�m�k m� ilkg q lkj i�kjj�mno p � gi� qj�jkln q��mkoghlij � mig�jq ghjls� slqj f §l ¬ ¹u i�j g�rmqgigmh m� lh g�rmki ilkg p om�jqigs gho�qikgjq slh � j rkm�ijsijo �km� ghijkhligmhln sm�rjigimkq � ��j sm�rnjij rkmijsigmh klij �jjrq lhu �mkjgthtmmoq l�lu �km� i�j om�jqigs � lk�ji � ��j klij m� i�gq rkmijsig�j ilkg gq mrig� ln p g�g�rmkiq lkj rkj�jhijo sm�rnjijnu� §� ¬ ¹u g�rmqght l ilkg p i�j tm�jkh�jhi m�ilghql kj�jh�j � ��j g�rmkilhsj m� i�gq kj�jh�j ojrjhoq mh ��ji�jk mi�jk qm�ksjq m� kj��jh�j §il�jq p r��ngs ojri ¬ lkj l�lgnl�nj � ��j klij m� i�gq ilkg gq mrig� ln p g� i�j ilkgkj�jh�j m� i�j tm�jkh�jhi gq � l�g� gqjo � §s ¬ �h mrig� ln ilkg �km� l hligmhln rmghim� � gj� q�m�no �l�g� gqj om� jqigs �jn�lkj � �lkg q m� sm�kqj ghþ�jhsj �jn�lkj gh i�jsm�hiku ��gs� g�rmqjq i�j ilkg lq �jnn lq l�kmlo � � om� jqigs �jn�lkj�� l� g� gqghtilkg i�jkj�u �lq lh jjsi mh �jn�lkj gh lnn sm�hikgjq �l�ght l ikloj kjnligmhq�gr � gi�i�j ghnlho � �h l i�m�sm�hiku��mkno p �jn�lkj m� i�j �m�j sm�hiku lho i�j �mkjgth sm�h�iku q�� �r im a bc{d a _{ÿ |c_p ��gs� gq ghþ�jhsjo �u l ilkg p im m � �h i�j q��qj��jhiogqs�qqgmh �j q�lnn j�sn�qg�jnu smhqgojk mrig� ln ilkgq � gi� kjqr jsi im hligmhln �jn�lkj ��jilnglimku �jlq�kjq §j �t � ilkg q g�rmqjo �u i�j �mkjgth sm�hiku ¬ q�lnn � j gthmkjo�jsl�qj Æ Ã lqq��jq l q�mki r jkgmo �
�h l �kqi qijr i�j ilkg klij p Ñ p gqi il�jh lq tg�jh � ��j rkm�i�� l�g� gqght � gnn�rkgsjm� i�j g� rmkight �k� gh i�j � lk�ji lkjl ÇÉ Ë ÇÊ �km� j��ligmh §��¬ i�jh kjloq

Í îÝ Ö À × Ã Ë À × �ÃÇÉ Ø À × �ÃÇÊ Ë À × ÃÚ Ë À × ÃÑ È §�Ã¬
�km� i�j j��gng�kg�� smhogigmh p Í îÜ Ø ÇÊ Ö Í îÝ Ø ÇÉ Ë ÇÊ Ø Ú Ø Ñ p i�j sm�rjigigmh�mkojk �mk i�j slqj m� g�rmki ilkg q slh � j ojkg�jo lq

Ç îÊ Ö �Ú Ø �ÇÉ Ø �Ñµ × §�µ ¬
� gi� � Çñ� Ñ Ö �ñ� � çigngqght i�j jhomtjhm�q sm�rjigigmh �mkojk §�µ ¬ i�j j��gng�kg��

ª



rkgsjq lkj
Í îÜ Ö �� Ë �Ú Ë �ÇÉ Ë �Ñ�� × §�´¬

lho Í îÝ Ö �� Ë �ÀÚ Ë �ÇÉ Ë �ÀÑ�� × §�ª ¬
� gi� i�j rlkigln ojkg�lig�jq �ÍîÜ ñ� Ñ Ö Ë�ñ�� p lho �ÍîÝ ñ� Ñ Ö ËÃñ�� � �h mkojk imsm�rlkj i�j �jn�lkj jjsiq m� �kjj ikloj �jkq�q i�j ilkg�g�rmq�kj gi gq �qj�� n im jh�omtjhgqj i�j ilkg klij p Ñ p g �j � im ojkg�j i�j mrig� ln ilkg klij �hojk i�j tg�jh tmlnm� om� jqigs �jn�lkj�� l�g� gqligmh � ��j kjq�night mrig� ln ilkg j�gojhinu �ghtjq mh i�joj�hgigmh m� i�j kjnj�lhi �jn�lkj � jlq�kj � �mk��nlight �jn�lkj lssmkoght im j��ligmh§�µ ¬p lho �hojk i�j lqq��rigmh i�li ilkg kj�jh�jq � loo im �jn�lkj Ô i�km�t� il�kjo�sigmh mk r��ngs j�r jhogi�kj m� i�j ql� j l�m�hi Ô p �j tji i�j �jn�lkj jjsiq gh i�j�kjj ikloj�qgi�ligmh óÜ Ö èÜ Ø òÜ Ø òÝ Ø � × §�© ¬
� gi�

� Ö é êï äêöëì Ñ §� Ë Í îÝ Ë Ú Ë Ñ Ë Ð ¬íÐÈ §�À ¬
��j lss���nlijo smhq��jk q�krn�q m�jk i�j om�jqigs �kg� ºq � lk�ji lkjl gq ��ki�jkojijk� ghjo �u j��ligmh §�´¬ lho i�j rkm�i �u j��ligmh §�µ ¬p i�m�t� i�j sm�rjigigmh�mkojk gq hm� tg�jh �u §�µ ¬ lho i�j �lngo � gnn�rkgsj �u §�´¬� Âmhq��jk q�krn�q gh i�jom�jqigs �klsigmh m� i�j �mkjgth �k� ºq � lk�ji lkjl kjloq

õ §Ð ¬ Ö À × Ã §� Ë ÍÝ Ë Ú Ë Ñ Ë Ð ¬ð §� �¬
lho i�j jhigkj smhq��jk q�krn�q gh i�gq lkjl gq

òÝ Ö é êï äêëì À × Ã §� Ë ÍÝ Ë Ú Ë Ñ Ë Ð ¬ðíÐ È §��¬
�jsmthgqght Ç îÊ p rkgsj j��ligmhq §�´¬ lho §�ª ¬ lq �jnn lq i�j smhogigmh m� hmh�hjtlig�joj� lho i�j mrig� ln ilkg slh �j slns�nlijo �km� �jn�lkj j��ligmh

�l��� ó §Ñ� ¬ Ö òÜ §Ñ� ¬ Ø òÝ §Ñ� ¬ Ø èÜ §Ñ� ¬ Ø � §Ñ� ¬È §�� ¬
��j mrig� ln ilkg klij l�m�hiq im

Ñî� Ö �Àñ�© Ø �µÇÉñ�© Ë �©Ú ñ�© Ë � �� ñ©ª × §�� ¬
� gi�

�� Ö �µÀÀÚ ð Ë ��Ú §µ´ÇÉ Ø �´¬ Ø ��µÃÇ ðÉ Ø ��ª�ÇÉ Ë ´Ã� È
��j mrig� ln ilkg klij gq �lngo �mk i�j klhtj ÇÉ Û ¨ÇÉ � × ÇÉ � ¬� �mk ÇÉ á ÇÉ � i�jkji�jkj om jq hmi j� gqi l kjln h���jk qmn�igmh p lho �mk ÇÉ 	 ÇÉ � i�j smhogigmh m� hmh�hjtlig� giu gq � gmnlijo � gi� kjqr jsi im oj� lho � ��j rlkigln ojkg�lig�jq lkj � Ñî� ñ� Ú á À

©



lho � Ñî� ñ� ÇÉ 
� À � ±�rnmught mrig� ln ilkg klijq p �j ugjno i�j �mnnm� ght j��gng�kg��rkgsjq f Í îÜ Ö ��´ñ�©� Ë �´©ÇÉñ��´µ Ë ÃÚ ñ��´ Ø � �� ñ��´µ §�Ã¬
lho Í îÝ Ö ©´ñ�©� Ë �À´ÇÉ ñ��´µ Ë �ÃÚ ñ��´ Ø Ã� �� ñ��´µ × §�µ ¬
��jkj Ç îÊ Ö �Àñ��´ Ø �´©ÇÉñ�©� Ø �ÀÚ ñ��´ Ë � �� ñ�©� È §�´¬
��j �jn�lkj jjsiq �mk i�j gh nlho �hojk mrig� ln ilkg klijq kjlo

óÜ §Ñ� ¬ Ö óÜ §ÇÉ × Ú ¬× §�ª ¬
�mk i�j �mkjgth sm�hiku óÝ §Ñ� ¬ Ö óÝ §ÇÉ × Ú ¬× §�© ¬
lho �mk i�j �mkno �jn�lkj lq i�j q�� m� §�ª¬ lho §�© ¬

ó� §Ñ� ¬ Ö ó� §ÇÉ × Ú ¬È §�À ¬
��j j�lsi kjq�niq �mk j��ligmhq §�ª ¬ im §�À ¬ lkj tg�jh gh i�j lrr jhog� � ½jn�lkjgq gh jls� slqj l ��hsigmh m� i�j ogqilhsjq � ji�jjh i�j nm sligmh m� i�j �k� q lho i�jqilij �kmhigjk � �i gq ojr jhojhi mh i�j s�mqjh �jn�lkj � jlq�kj ��gs� gh i�kh ojrjhoqmh rmngigsln lho jsmhm� gs sgks�� qilhsjq � ��j jhomtjhm�q ilkg klijq lkj p lq j��ligmh§�� ¬ q�m� q �mk i�j mrig� ln ilkg klij p mhnu ojr jhojhi mh i�j iklhqrmki smqiq � ji�jjhi�j nm sligmh m� l �k� lho i�j qilij �kmhigjk � �lkgq lho iklhqrmki smqiq �l�j i�j ql� jjsmhm� gs g�rlsi p i�j �gt�jk i�ju lkj p i�j tkjlijk gq i�j rkmijsigmh m� i�j om�jqigsjsmhm�u�

 �ü ���� � ����
�rlki �km� ilkgq p hmh�ilkg kjqikgsigmhq im ikloj p q�s� lq g�rmki ��mil lho j�rmkiq��qgo gjq p lkj �mkj lho �mkj sm��mh ghijk�jhigmhq gh ikloj � �h i�j �mk� jk slqj p i�jtm�jkh�jhi mhnu lnnm� q �mk l tg�jh ��lhigiu m� g�rmkiq r jk �hgi m� ig� j � �h l qrligln�mojn p i�gq � jlhq i�j ng� giligmh m� i�j � lk�ji lkjl � jght q�rrngjo �u i�j �mkjgth �k�§qjj ¿lqq ¨�©©µ«¬ � ½ gi� kjtlko im lnnm sligmh p lh g�rmki ��mil �lq i�j ql� j jjsiq lqlh g�rmki ilkg mk p r�i ogjkjhinup �mk lhu ilkg klij p i�jkj j� gqiq lh g�rmki ��mil�l�ght i�j ql�j qrligln lho jsmhm� gsln jjsiq � ��jkj lkj p �m�j�jk p o gjkjhsjq � gi�kjtlko im ogqikg��igmh � ¶ mkj qr jsg�slnnup i�j tm�jkh� jhi �lq hm kj�jh�j g� i�j g�rmki��mil gq hmi liils�jo im �k� q �u l�sigmhq mk qlnjq m� ngsjhsjq �

�À



�� rmki ��mil lkj mhnu l �qj��n � jlh g� l�ilk�u gq hmi qikg�jo �mk p lho g� i�j ��lhigium� g�rmkijo tmmoq gq rmqgig�j � ��j lo� giijo ��lhigiu � slh � j j�rkjqqjo �u i�joj� lho
� Ö é êï äêëì §� Ë ÍÝ Ë Ú Ë Ð ¬íÐ× §� �¬

��gs� ugjnoq i�j �mkjgth � gnn rkgsj
ÍÝ �� Ö Çð� Ë �ÇÊ §Ú Ø ÇÉ Ë �¬ Ø �ÚÇÉ Ø ÇðÉ Ë �ÇÉ Ø ��� §ÇÊ Ë ÇÉ ¬ È §��¬

�� i�j g� rmki ��mil gq im � j jjsig�j p i�j ��lhigiu m� i�j g�rmkijo tmmo �lq im � j q� lnnjki�lh gh i�j slqj m� �kjj ikloj p � á ¨§ÇÊ Ë ÇÉ ¬§�Ú Ø ÇÉ Ë ÇÊ Ë �¬«ñ� p lho smhqj��jhinui�j � gnn rkgsj oj�hjo �u j��ligmh §� �¬ �lq im � j �gt�jk i�lh � gi� �kjj ikloj p ÍÝ �� ãÍ îÝ � ��j rkgsj ��gs� smkkjqrmhoq im lh g�rmki ��mil m� � jhijkq p imtji�jk � gi� i�j� gnn rkgsj m� i�j om� jqigs �k� Í îÜ Ö À × Ã Ë À × �ÃÇÊ p ghim i�j j��gng�kg�� smhogigmhÍÝ �� Ø Ú Ø ÇÉ Ë ÇÊ Ö Í îÜ Ø ÇÊ p ��gs� ugjnoq i�j � lk�ji � mkojk
Ç îÊ Ö À × �§Ë� �� Ø ´ÇÉ Ø �¬ � gi� �� Ö §�ÇÉ Ë �¬ð Ø ªÀ� È §�� ¬

��j � gnn rkgsjq � gi� jhomtjhm�q � lk�ji � mkojkq hm� kjlo
Í îÜ �� Ö À × À�Ã §�ª Ë ´ÇÉ Ø � � � ¬ §�� ¬

lho Í îÝ �� Ö À × À�Ã ¨Ë´� �� Ø ©ÇÉ Ë � §�ÀÚ Ë �´¬« È §�Ã¬
�h lhlnmtu im i�j slqj m� lh mrig� ln ilkg p l �jn�lkj � l� g� gqght g�rmki ��mil slh�j ojkg�jo p ��gs� �j q��qj��jhinu kj�jk im lq i�j mrig� ln ��mil � �km� i�j om�jqigs�jn�lkj óÜ Ö é êöëì §À × Ã §� Ë Í îÜ Ë Ð ¬ð Ø Í îÜ §� Ë Í îÜ Ë Ð ¬¬íÐ Ë ß à

Ø é êï äêëì À × Ã §� Ë Í îÝ �� Ë Ú Ë Ð ¬ðíÐ × §�µ ¬
lh mrig� ln ��mil

� î� Ö §���Ç ðÉ Ë ´��ÇÉ Ø ÃÃµ Ë � ¬ñ��Ãµ §�´¬
� gi�

� Ö � §ÃÃ�Ç ðÉ Ë �Àµ�ÇÉ Ø Ã©�¬ � �´ÇÉ Ë �� �
slh �j ojkg�jo � �� i�j mrig� ln ��mil gq smhqgojkjo gh i�j j��ligmhq �mk i�j � lk�ji�mkojk lho i�j � gnn rkgsjq p �j tji

Ç îÊ Ö À × �§Ë� � � Ø ´ÇÉ Ø �¬ §�ª ¬
� gi�
� � Ö ¨��À��Ç ðÉ Ë �´��ªÇÉ Ø �Ã�´µ Ë §�À� §ÃÃ�Ç ðÉ Ë �Àµ�ÇÉ Ø Ã©�¬ � �´ÇÉ Ë �� �«ñ �Àª©

��



lq �jnn lq Í îÜ �� Ö À × À�Ã §�ª Ë ´ÇÉ Ø � � � ¬ §�© ¬
lho Í îÝ �� Ö À × À�Ã ¨Ë´� � � Ø ©ÇÉ Ë �§�ÀÚ Ë �´¬« È §ÃÀ ¬
��j �jn�lkj jjsiq � gi� mrig� ln g�rmki ��mil kjlo �mk i�j gh nlho

óÜ §� � ¬ Ö óÜ §ÇÉ ¬× §Ã �¬
�mk i�j �mkjgth sm�hiku óÝ §� � ¬ Ö óÝ §ÇÉ × Ú ¬ §Ã�¬
lho �mk i�j �mkno �jn�lkj lq i�j q�� m� §Ã�¬ lho §Ã�¬

ó� §� � ¬ Ö ó� §ÇÉ × Ú ¬È §Ã� ¬
��j j�lsi kjq�niq �mk j��ligmhq §Ã�¬ im §Ã�¬ lkj tg�jh gh i�j lrr jhog� � �tlgh p i�j�ln�j m� i�j mrig� ln ��mil lho i�j �jn�lkj � l� g��� ojrjho mh i�j sm�rmqgigmh m�i�j �jn�lkj jjsiq �

çr im hm� p i�j ogqs�qqgmh gq �lqjo mh l og�gqgmh m� i�j � lk�jiq q�s� i�li g�rmkiq m�i�j om� jqigs sm�hiku lkgqj lho i��q p � jsl�qj ghiklgho�qikgln ikloj gq j�sn�ojo �km� i�jlhlnuqgq �u lqq��rigmh Æ� gh sm��ghligmh � gi� Æ �p hm j�rmkiq mss�k qg��nilhjm�qnu���gq ln�luq qgthg�jq i�li i�j om� jqigs � lk�ji gq nlktjk i�lh i�j � lk�ji lkjl m� i�jom�jqigs �k� p lho i�li i�j kj� lghght lkjl gq rkm�gojo �u i�j �mkjgth �k� p ÇÉ ã ÇÊ ��h i�j mrrmqgij slqj Ô i�j om�jqigs �k� rkm�gojq hmi mhnu i�j jhigkj om�jqigs � lk�ji p��i lnqm l �klsigmh m� i�j �mkjgth �lk�ji lkjl �u j�rmkight i�j tmmo p ÇÉ á ÇÊ Ô i�j�qj m� j�rmki q��qgogjq slh � j ogqs�qqjo §qjj ¿lqqô ³s� ¦mnjk ¨�©©©«¬ � ³ghsj i�j �jn�lkjjjsiq gh i�gq qsjhlkgm slhhmi � j sm�rlkjo im i�j slqjq smhqgojkjo l�m�j p l ogqs�qqgmhm� j�rmki q��qgo gjq gq kjhm�hsjo �

� � �ü ������� �� �� �����
�h i�j rkjqjhi smhikg��igmh p gi gq q�m�h i�li p gh i�j smhij�i m� l qrligln rkgsj i�jmku�mojn � gi� tg�jh nm sligmhq m� om� jqigs lho �mkjgth �k� q p i�j mrig� ln s�mgsj m� i�jikloj rmngsu � jlq�kjq ilkgq lho ��mil slh �j iklsjo �ls� im iklhqr mki smqiq im i�jqilij �mkojk p lho p i�jkj�mkj p � j ojkg�jo jhomtjhm�qnu� ·ji p gi ��qi � j il�jh ghimlssm�hi i�li i�j ojkg�jo qmn�igmhq lkj rlkigln gh i�li i�ju lkj kjqr jsig�jnu kjnlijoim mhj � lk�ji p ��jkjlq iklogigmhln ikloj i�jmku rkm�gojq p lrlki �km� rlkigln p tjhjklnj��gng�kg�� kjq�niq lnqm � ¿m�j�jk p �hojk i�j tg�jh lqq��rigmhq §mhjog� jhqgmhln qrlsj pi�m �k� q p ¥ ¦mqs��sm�rjigigmh p hm ghiklgho�qigln ikloj¬p i�j lhlnuqgq lnnm� q im okl�smhsn�qgmhq �km� i�j �jn�lkj j��ligmhq �
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�gt�kj �f �m�jqigs ½jn�lkj
� sm�rlkgqmh m� i�j �jn�lkj jjsiq �mk lnijkhlig�j ikloj r mngsu mrigmhq §�kjj ikloj pmrig� ln ilkg p lho mrig� ln g� rmki ��mil ¬ gq jlqgnu rmqqg�nj g� i�j j�mtjhm�q �lkgl�njqgh i�j �mojn j��ligmhq � i�j iklhqrmki smqiq im i�j qilij �mkojk �km� i�j nm sligmh m�i�j om�jqigs �k� p ÇÉ p lho �km� i�j nm sligmh m� i�j �mkjgth �k� p Ú Ö Ç Ë ÇÉ p � lkjkjrnlsjo �u h�� jkgsln �ln�jq � �oogigmhlnnup gi q�lnn � j lqq��jo �mk �t�kjq � im � i�li�Ú Ö ÇÉ im l�mgo l i�kjj�og� jhqgmhln kjrkjqjhiligmh m� i�j rkm�nj� �
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�gt�kj � f �mkjgth ½jn�lkj
��j �lkgl�nj ÇÉ k�hq �km� ¯jkm im �hgiup ��jkj i�j r jk� giijo �ln�jq �mk i�j sm�rm�qgigmh m� i�j ogqilhsjq � ji�jjh �mi� �k� q lkj tg�jh �u i�j kjnligmh Ç Ö ÇÉ Ø Ú æ �ñ� ���m ��ki�jk kjqikgsigmhq lrrnu� � gkqi p i�j mrig� ln s�mgsj m� i�j ilkg klij slh mhnu � j

��



tg�jh �mk i�j klhtj ÇÉ � ã À × Ã��� �jsl�qj m� � li�j� ligsln kjlqmhq � ³jsmhonup gh i�jslqj m� mrig� ln g� rmki ��mil Í îÝ �� ã Í îÝ ��qi � j ��n�nnjo qghsj mhnu i�jh i�j � gnn rkgsjm� i�j �mkjgth �k� gq �gt�jk i�lh � gi� �kjj ikloj lho p smhqj��jhinup i�j iklojo ��lhigiugq nm�jk � �h �t�kj � i�j om� jqigs �jn�lkj jjsiq � gi� �kjj ikloj óÜ p � gi� mrig� ln ilkgóÜ §Ñ� ¬p lho � gi� mrig� ln g�rmki ��mil óÜ §� � ¬ lkj ojrgsijo �
��jqj �lkgl�njq lkj rnmiijo gh �t�kj � �mk i�j �mkjgth sm�hiku lho gh �t�kj � �mki�j �mkno �jn�lkj � � gt�kj � q�m� q i�j mkojkq ó Ü ã óÜ §� � ¬ �mk À × ´ªµÃ á ÇÉ æ �plho óÜ §� � ¬ ã óÜ �mk i�j klhtj À × ���Ã á ÇÉ á À × ´ªµÃ � ��j rmngsu m� lh mrig� lnilkg gq p lq gh i�j �mnnm� ght �t�kjq p mhnu oj�hjo �mk À × Ã��� æ ÇÉ æ � lho ugjnoq i�j�gt�jqi �jn�lkj m�jk i�j jhigkj r jk� giijo klhtj � �mk j�jku tg�jh ogqilhsj p i�j �mkjgthsm�hiku liilghq i�j �gt�jqi �jn�lkj � gi� �kjj ikloj f óÝ ã óÝ §� � ¬� �jtlkonjqq m� i�j�ln�j m� ÇÉ p g�rmki ilkgq njlo im q� lnnjk �jn�lkj jjsiq lq �kjj ikloj � �h i�j slqjÀ × Ã��� æ ÇÉ á À × ´©�´ p i�j mkojk óÝ ã óÝ §� � ¬ ã óÝ §Ñ� ¬ u gjnoq p g� À × ´©�´ á ÇÉ æ �pmhj tjiq óÝ ã óÝ §Ñ� ¬ ã óÝ §� � ¬ � � gt�kj � ��gs� ojrgsiq �mkno �jn�lkj p q�m� q �jkug�rkjqqg�jnu i�j lo�lhiltjq m� �kjj ikloj r mngsu� ¹ji�jjh ÇÉ Ö À × µ ��´ lho ÇÉ Ö � gigq ik�j i�li ó� ã ó� §Ñ� ¬ ã ó� §� � ¬p lho �ji�jjh ÇÉ Ö À × Ã��� lho ÇÉ Ö À × µ ��´ gii�khq m�i i�li ó� ã ó� §� � ¬ ã ó� §Ñ� ¬ �
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�gt�kj � f ½mkno ½jn�lkj
��j kjq�niq smkkjqrmho im i�j m�ism� j m� iklogigmhln ikloj i�jmku� ��ju rkm�gojq�rrmki �mk i�j gojl i�li ilkgq jh�lhsj �jn�lkj m� i�j sm�hiku ��gs� nj�gjq i�j ilkg p��i i�li �jn�lkj l�kmlo lho �mkno� goj lkj ln�luq nm�jkjo � ��m�t� p gi ��qi � j il�jhghim lssm�hi i�li i�j mkojk m� �jn�lkj jjsiq � lu �j ojrjhojhi §�¬ mh i�j sm�rmqgigmhm� ogqilhsjq � ji�jjh i�j nm sligmh m� i�j �k� q lho i�j qilij �mkojk p §�¬ mh i�j j�rnmujooj�hgigmh m� �jn�lkj p lho §� ¬ mh i�j lqq��jo smh¾ jsi�kln kjlsigmhq §qjj ¿lqq ¨�©©µ« p rr �

��



��©¬� : i�jk smhikg��igmhq q�m� i�li ikloj r mngsu � jlq�kjq � lu lq �jnn ghskjlqj �mkno�jn�lkj sm�rlkjo im �kjj ikloj §¿lqqô³s� ¦mnjk ¨�©©©«¬ � �h i�gq smhij�i p i�jkj lkgqj i�kjj��jqigmhq ��gs� ojqjk�j ��ki�jk kjqjlks� f §�¬ ¿m� km��qi lkj i�j �jn�lkj kjq�niq p jq�r jsglnnu smhsjkhght g�rmki ��mil p sm�rlkjo im mi�jk smh¾ jsi�kln kjlsigmhq m� �k� q¼§�¬ �m i�j kjq�niq �mno g� l i�m�og� jhqgmhln qrlsj � gi� �mkj i�lh i�m �k� q gq smhqgo�jkjo¼ §� ¬ ½ �gs� �jn�lkj jjsiq sm� j im ngt�i g� i�j �mkjgth sm�hiku j��lnnu nj� gjq ilkg qmh giq g�rmki � lk�jiq p im � j slns�nlijo �mnnm� ght i�j ql� j skgijkgl¼ »mi� gi�qilhoghti�jqj �hqmn�jo rkm�nj� q p i�j ojqskg� jo lrrkmls� slh lhq�jk i�j ��jqigmh ��t�qi ¥ ¦mqs�lq�jo m�jk qg�iu ujlkq ltm � �i slh q�m� �m� rkgsjq �lku m�jk qrlsj lho �m� i�ju lkjiklhq�mk� jo li hligmhln �mkojkq � ¶ mkjm�jk p gi slh �j gnn�qiklijo gh ��li � lhhjk i�gqiklhq�mk� ligmh giqjn� gq l smhqj��jhsj m� i�j qrligln o g� jhqgmh m� i�j jsmhm�u�

; �������� �
¹jhqmh p ¹ � ¥ � lho ¿lkigtlh p < � Â � ¨�©ª�« p �lkg q ½ �gs� ¥m�jk °kgsj gh i�j �jqikgsightÂm�hiku f lh �hlnuqgq m� ³rligln ¶ lk�jiq p <m�khln m� �hijkhligmhln ±smhm� gsq p �Ã p��´Ô ��� �
¹jhqmh p ¹ � ¥ � lho ¿lkigtlh p < � Â � ¨�©ª�« p �lkgq lho ¸�milq gh l ³rligln ��mrmnup³m�i�jkh ±smhm� gs <m�khln p ÃÀ p ©µÃÔ©´ª �
¹jhqmh p ¹ � ¥ � lho ¿lkigtlh p < � Â � ¨�©ª´« p �lkgq lho ¥msligmh ³rjsg�s �hsm� j �jogq�ikg��igmh p �jtgmhln ³sgjhsj lho çk�lh ±smhm� gsq p �´ p ���Ô ��� �
¿lqq p � � ¨�©©µ« p �hijkhligmhlnjk ¿lhojn gh jghj� k ¦l�� ngs�jh : ngtmrmn� lk�i p ¶�hgs� �
¿lqq p � � ¨�©©´ô©ª« p :rig� lnj = ¦mnnj gh jghj� ghijkhligmhlnjh �umrmn p <l�k��s� � ¦�k�jtgmhln� gqqjhqs�l�i p �ª p � ���Ã �
¿lqq p � � lho ³s� ¦mnjk p > � ¨�©©©« p ±�rmkiq���jhigmhjh g� ghijkhligmhlnjh k ¦l�� ngs�jh

: ngtmr mn p <l�k� ¦�s�jk � ¦�k »ligmhln¦m�mhm� gj �ho ³iligqig� p � �ª p �ÃÔµ� �
¿jÁ jup � � lho ¿li¯grlhlumim� p °� ¨�©© �« p �lkg °kmijsigmh gh lh :rjh ³rligln ±smh�m�up <m�khln m� �jtgmhln ³sgjhsj p � �p �Ô �Ã �
¿jÁ jup � � lho ¿li¯grlhlumim� p °� ¨�©©�« p �lkg ±jsiq gh l ³rligln : ngtmrmnu � gi�¥lho ¶lk�jiq lho ¶m�gnj Âmhq��jkq p �jtgmhln ³sgjhsj lho çk�lh ±smhm� gsq p �� pµ�©Ôµ�� �
¿jÁ jup � �p ¿li¯grlhlumim� p °� lho ¶m�kom��m�ilq p °� ¨�©©�« p �lkg q p °kgsj Âmh¾ js�i�kjq lho ½jn�lkj gh lh :r jh ³rligln ±smhm�up °lrjkq gh �jtgmhln ³sgjhsj p ´� pª´� �ÀÀ �

�Ã



¥ ¦mqs� p � � ¨�©�ª« p ½m tgni o gj ��jmkgj ojk �m�rlklig�jh >mqijh¼ p ½jni� gkiqs�l�ings�jq� ks�g� p �ª p �Ã �
¥ ¦mqs� p � � ¨�©�©« p ± ghj hj�j ��jmkgj ojq ghijkhligmhlnjh ¿lhojnq p ½jni� gkiqs�l�ings�jq� ks�g� p �À p �Àª �
¥ ¦mqs� p � � ¨�©��« p � gj k ¦l�� ngs�j : koh�ht ojk ½ gkiqs�l�i p �ho jogigmh p <jhl �
°mkijk p � � ¿ � ¨�©ª�« p �lkg °mngsgjq gh l ³�lnn :rjh ³rligln ±smhm�up Âlhloglh <m�khlnm� ±smhm� gsq p �´ p �´ÀÔ�ª� �
³s� ¦mnjk p > � ¨�©©À« p =mnn� gk��htjh gh jghj� k ¦l�� ngs�jh : ngtmr mn p =jgiqs�kg�i � ¦�k ½ gki�qs�l�iq� �ho ³m¯gln� gqqjhqs�l�ijh p ��À p �©�Ô� ���
³s� ¦mnjk p > � ¨�©©´« p �lkgq p �lsimk °kgsjq p lho ½jn�lkj gh l ³rligln : ngtmr mnup �hhlnq m��jtgmhln ³sgjhsj p � �p �Ã�Ô�µ´ �
³s� ¦mnjk p > � ¨�ÀÀ�l« p �jtgmhln ¶ lk�ji � kjlq li i�j ±ç ¹mkojk p gh f < � ¹ k ¦ms�jkô ¿ �¿jkk� lhh §joq �¬ ³rligln Â�lhtj lho �hijkkjtgmhln �nm� q gh i�j �hijtklight ±�kmrj p± qqluq gh ¿mhm�k m� > lkgh °jqs�jn p ¿jgojn� jkt p »j� ·mk� p �´�� �ªÀ �
³s� ¦mnjk p > � ¨�ÀÀ��« p �hijkhligmhln �kloj lho ³rligln ¶ lk�jiq � �kloj °mngsu �km� l��jmku m� ³rligln °kgsght °jkqr jsig�j p gh f � � ¹mnnjô¶ � Âlkn� jkt §¿kqt �¬ p �o�lhsjqgh ¹j�l�gmkln ±smhm� gsq � ±qqluq gh ¿mhm�k m� ¿mkqi �moi p ¿jgojn� jkt p »j� ·mk��ÀÀ �p ³ � ���Ô ��© �
? ����
�@
�h i�j slqj m� mrig� ln ilkgq p i�j j�rkjqqgmhq �mk om�jqigs �jn�lkj kjlo
óÜ §Ñ� ¬ Ö ¨�øAðB Ë µ�ÀÀÀÚ ø Ø �©�ÀÚ ð §µ´ÇÉ Ø �´¬ Ø ��ÀÚ §��©©Ç ðÉ Ë ��© �ÇÉ Ø ©µ� ¬

ØÃ��À©Ç øÉ Ë µ��ÃÀªÇ ðÉ Ø �Àµ´ÀªªÇÉ Ø ´´��À«ñ� ��ª©�ª Ë ß à × §Æ�ª¬
�mk �mkjgth �jn�lkj �j tji

óÝ §Ñ� ¬ Ö ¨�� �B §�ÀÀÀÀÚ ð Ë �ÃÀÚ §�©ÇÉ Ø ��� ¬ Ë �´´´�Ç ðÉ Ø �Ãµ´�ÇÉ Ë �©��¬
Ø ���µ�©��Ú ø Ø ��Ú ð §���ÀÀÀÇÉ Ë �ª©ÀÃ��¬ Ø ��Ú §���ª �ÃÇ ðÉ Ë �ª�µ´ÀÇÉ Ø ���´�µ�¬

Ø �À §�µ�ª��Ç øÉ Ë µªÀ���Ç ðÉ Ø ´´��µÀÇÉ Ë �À�µªª¬«ñ �À�µ�ª´�µ Ë ßà §Æ�©¬
lho �mk �mkno �jn�lkj

ó� §Ñ� ¬ Ö ¨� �B §Ã�ªÀÀÚ ð Ø ªÚ §Ã�µ©ÇÉ Ø ªµÃ� ¬ Ë ���À �Ç ðÉ Ø ª�ÃÀÀÇÉ Ë �µ�©�¬
�µ



Ø´Àµ�µ��Ú ø Ø ªÚ ð §�ª�µ�ÀÇÉ Ë �´Àµ�ª�¬ Ø ªÚ §ª �ª��ÃÇ ðÉ Ë �À�ª�µÀÇÉ Ø �µÀ©Ã��¬
Ø�µ��µÀ´Ç øÉ Ë ��Ã�� �ª�Ç ðÉ Ø ��Ã© �ÃÀ�ÇÉ Ë �À�©µÀ¬«ñµ´´µÃª�� Ë �ß à §Æ�À¬×

� gi�
�B Ö �µÀÀÚ ð Ë ��Ú §µ´ÇÉ Ø �´¬ Ø ��µÃÇ ðÉ Ø ��ª�ÇÉ Ë ´Ã� È

��j j�rkjqqgmhq �mk �jn�lkj gh i�j slqj m� lh mrig� ln g�rmki ��mil lkj �mk i�j gh nlho
óÜ §� � ¬ Ö Ë ¨§�À� Ø �����Ç ðÉ Ë �Ã���ÇÉ Ø ����ª¬� § Ë �À� Ø ��À��Ç ðÉ Ë �´��ªÇÉ

Ø �Ã�´µ¬«ñ�µ��µÀÀÀ Ø ¨§�� Ë ´ÇÉ ¬� «ñ��ÃµÀÀ Ø ¨µ©µ�´�Ç øÉ Ë �À��µ©�Ç ðÉ
Ø��©�©�ªÇÉ Ø �´�µ �µ«ñª´��ÀÀÀ Ë ßà × §Æ Ã�¬

�mk i�j �mkjgth sm�hiku
óÝ §� � ¬ Ö ¨´ §� Ë ���Ç ðÉ Ø ´��ÇÉ Ë ÃÃµ¬¬� § Ë �À� Ø ��À��Ç ðÉ Ë �´��ªÇÉ

Ø �Ã�´µ¬«ñÃ´�©©�À Ø ¨� §�ÀÚ Ë ©ÇÉ Ë �� ¬«ñ �´���À
Ø ¨��Ã©ÃÚ ø Ë µÃ��ÀÚ ð Ë �ÀÚ §���Ç ðÉ Ë ���µÇÉ Ë ��ÃÃ¬
Ø �ª©©Ç øÉ Ø ´Ã´Ç ðÉ Ë �©��ªÇÉ Ø �ª©À�«ñ �´���ÀÀ Ë ß à §ÆÃ�¬

lho �mk �mkno �jn�lkj
ó� §� � ¬ Ö ¨§�ÃÀ §� Ë ���Ç ðÉ Ø ´��ÇÉ Ë ÃÃµ¬ Ë ��À� Ë ��§�����Ç ðÉ Ë �Ã���ÇÉ Ø ����ª¬¬
� § Ë �À� Ø ��À��Ç ðÉ Ë �´��ªÇÉ Ø �Ã�´µ¬«ñ�ª´�©µÀÀÀØ ¨� §�ÀÀÚ ËÃ©ÇÉË��� ¬«ñª´��ÀÀ

Ø ¨��´©´ÃÀÚ ø Ë ��µ´ÀÀÀÚ ð Ë �ÀÀÀÚ §���Ç ðÉ Ë ���µÇÉ Ë ��ÃÃ¬
Ø´©����Ç øÉ Ë �©´µª��Ç ðÉ Ø ��� �À�ªÇÉ Ø ���ªª�µ«ñª´��ÀÀÀ Ë �ß à §Æ Ã�¬×

� gi�
� Ö � §§ÃÃ�Ç ðÉ Ë �Àµ�ÇÉ Ø Ã©�¬ � �´ÇÉ Ë �� �¬È

�´
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