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ë
DO�<��nCB�VCp�®�SuEHGaA6VCBC� &�n Z � ���4\ ^t�,A6LcACLQ��J3GaL_DaS�B�VCGaezJ3S.DuLYS8J�{ �,�M� � � *�� � � � �Q�m� � � �6� ��� � EHG�B�l4J3S.DuA�U}p�SaPCq

DuB�Saq3LQDOn ���Y�§� � � * � �+���¨² � � � :W¦W¤Y� :W¦ \ n

�3J�V6LOGY��©*nM� @�EHKMKHLQDaDf� ��nH�|©_KMLfV����[n�
;nH��µ�LOB�N�A����cn��[n�B�VCp'�	B¨UWKMJ3Sf���[n�Z>¤O¥�¥�¦�^FT;LYv3LYKHJ�e6X�LYV�D�B�VCp'v¨B�KMERp6B�DaEHJ�V
J�{�B*q�LfV6LQDuEHN�B�KHq�J3SaEMDaACX¹{�J�S,�CLY�WEH�6KHLcp�J�N�oWEMV6qzn 	 * � � �<��� * � � *m�H� � � �M� � 	'�+*�� * � �¨² Q � � �z¦���¦O�.¦ \ ¸6n

�3JmU��mT�n���nM�3«6LYVCqC� &�nM��I]P����znM��«CP6SaPCU3B6����nH� 
4A6J�DaEHvmB�V6ERN�A���®�nH��®�SaLYD.DuKME ���cn ��nM��»�JC��I�nM�m@³B�V6qz���cnH��@�A6EMDaL3��wcn
�znM�8&WP6A���´�nM��£tLYLfSaKHE\� ��n�B�VCpE&�P�� &�n �	n<Z � �3� :3^�´?B�SuKMU*J�SuEHq�EHV�B�VCpgSuLfNYLYV�D4LY��eCB�VCGaEHJ�VgJ�{ �,�M� � � *�� � � � �Q�m� � � �C� ��� �gª
� � �h� � ���r² ( ��� � :6¤O¸m� :3��¤3n

®[B�V�D�B�S�p �>EMLY½	��®�n��cn�B�VCp'�8PCe6e��|£_n�Z\� ����\ ^��/SuJ�DuLYEHV'ERG.JWLfKMLONrDaSuERNce<J�EHV3D[B�G�B�e6SaLOp�ERNrDaJ3S�{�J3S�EMVCNYSaLOB�GaLfp]NYSaU�G.�
DuB�KMKHEH¯fBmDuEMJ3V~GuNQSuLYLfV6EHV6q�LY��NQEHLYVCNYU�n 	 �+* � � ��* � �����
�+� �r� Q � �C��¤ � �¨�>��¤ � ¸Cn

®[B�GaLYomB�SaV���@ nH� &�EMS�B¨ltB�SuB�ezJ3SaV|�	�[nH� 
4AzB�A6J3X�N�ACLYV��?��nH� 
4Jml8XgB�V��?�cn/«tn�B�Vzp &WEHS�B¨ltB�SuB�ezJ3SaV��	@ nFZ\� ���4\ ^
I�J3KMLONQP6KRB�S�N�ACB�SuB3NrDuLYSuEM¯OBmDaEHJ�V;J�{W�6EM{�P6VCNrDuEMJ3VCB�K3AWUWp6SaJ¨��UWX�LQDaAWUWKRp�EMAWU�p�SuJ�e�DuLYSuEMV�e�UWSuJ�e6ACJ3Gae6A6J�oWEHVCB�GaLfp6EMAWU�p�SuJ�e�DuLYSuJ3BmDuL
GaU�V�DuACB�GaL_{�SaJ3X �t�M� � � *�� � � � �Q�m� � � �C� ��� �gª � *��M� � � �M� � � � ��	 �+* � 
6� ���+�u��� �F� � � � �º� *m��* � �¨² +8( � � \ :�� � :6n

®�Lfp6¯YEHLYS�G.oWE ��µ/nH�|´?GuNYB�KHB�V3DuL��|��n|�cnH�	b>G.LOB6�|�[nH� £tKRB�N�o�� 
;n ©*nH� £,B�SaVWltLYKHK\���zn�@ n|B�VCp 
4J3e6e<LYK � �[n|µ?n?Z\� ��� ��^
�/AWUWKMJ3q�LfV6LQDuEHN�B�VCB�KMU�GaEHG�J�{cDuA6L�q3LYVWPCG �t�M� � � *�� � � � �CB3G.LOp�J�V�DaA6L�q�LfV6L'LfVCNQJ�p�EHV6q¬B3p�LYVWUWKHJ3GaPCNYNYEMVCB�DaL]KHU3B3G.L3n
� � �Q� �Q�)�+* �C² �F� ���Q�)�+� ��� � �	� � *�� � �
�+* �C� + �z��¥�¦O� : � ¤�n

®�EHKHB�X�BC�W@ nCµ/n|Z � �3� :3^4I]B�KHB�SaERB�vmB3NYNQEHV6LOG,EMV��8{�SuERNYB6n ���Q�d� � � * � �+���¨² ������¤ � :m��¤ � ¥6n

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¸�¦

®�EHV6qC�W�[n6T�nWB�VCp:&WDaLYSuVW�zLfSaqz��I�n��Cn�Z>¤O¥�¥ � ^�b>p6LYV�DaEM¶zNYB�DaEHJ�V~B�VCp}B�e6e6KHERNYBmDuEMJ3V�J�{|DaA6L[NQJ3VCNQLfe�DuGtEHX�ezJ3S.D�B�V�D?{�J3S
B�NfNQP6S�BmDuL_B�VCp~SaLfKMERB��CKML_e6SuJ�DaLfEMV�GaLfNQJ3VCp6B�SaU�G.DaSuPCNrDuP6SuL_eCSaLOp�EHNQDaEHJ�V�n � � *m�d��� � � � �h� � ���r² � Z>¤3¤O^r�<����¥3¸m�>�*:C¤ � n

®;J�S�G.EHVCNQ¯foWU��CI�nH��« ERGuN�A6LYSO�<®�nH��
4A6LYV���w�nM��£,B�o3LYSO�z�znM���8EHLfN�oWXgB�V6V���®�nzB�VCp 
4A6LfV6qC� 7�n�Z\� �3��\ ^O&WP6KM{hB�p�J¨��EHV6L
SuLfGaEHG.DuB�VCNQLcEHV �t�H� � � *�� � � � � � �m� ��ERG;B3GaGaJ�NQERBmDaLOp�l8E�DuA'B�GaezLONQEM¶zN�B�X�EMV6J~B�NYEHp�EHV'p�EHAWUWp6SaJ3e�DaLfSaJ�BmDaLcGaUWV�DaACB3G.L�B�D
DaACL[e6P�DuB�DaEHv�L[GaP6K�{hB3p�J¨��EMVCL_�CEMVCp6EMV6q�GaEMDaL�n � �z�
� ���+� � *

� �h�m� �
�
� �z� �[� � � ��
6� � *�� 
C� � � ���¨² � � Z � ^r�C���6¤ \ �d�3�����6n

®�SuLYXgG.VCLYSO� ��nz©*nzB�VCp~®�SaERGaA6VCB6�=&�n Z\� �3��\ ^4��V�DaEHX�B�KHB�SaERB�K�NYJ�X��CEMVCB�DaEHJ�VCGfn ��
6� �|� � ���Q�\² ( � � �C��¸ � �d��¥ \ n

µ|B�V6qC��T�nM���,A6J3XgB6���[nH��»FLYVCV�� &6Bm����I�nH� &WDaLYSuV6LfSf���[n�B�VCp�@�EHKMXgB�VCVCGY��I�n�Z � �3��� ^ &�DaSuPCNrDuP6S�B�K�LYvWERp�LYVCNYLc{�J3S
LYv3J�KHP�DaEHJ�V~J�{ DaA6L

β/α
�CB�SaSuLYK�GuNYBm½�J�KRp}��U�q�LYVCLcp�P6e6KHEHNfBmDuEMJ3V~B�VCp�{�PzG.EHJ�V�n � ���h� � ���Q² Q � � ��¤ � \ � ��¤ ����� n

µ|B3G.o3JmlFG.oWE �t�cn4�cnH��I]Nf�FSaDaAWP6SO�FI�nt@ nM��I]J3GuGY�FT�n &�ntB�VCp��,A6J�SuV�DaJ3V��8�Cn,I�n�Z>¤f¥3¥:�^ �?� K 
t»F´�
t®�it�
e6SuJ�q3SuB�X¡DaJ~N�A6LfN�o~DuA6L�G.DaLfSaLfJWN�ACLYX�EHNfB�K	y3PzB�KHE�D>U�J�{/eCSaJ�DaLYEHV'G.DaSuPCNrDuP6SuLfGfn 	 * � � ���m� * � � �!��� �h� � � � � �r�§���º� * � � � � 
 �¨²
Q � �C��¸:m�>��¥C¤�n

µ|B�¯fB�SaERp�ERGY����n�B�VCp�®[B�SaeCKMPCGf�/I�n,Z>¤O¥�¥�¥�^cT;EHGuNQSuEHX*EHVCB�DaEHJ�V�J�{8DaA6L~VCBmDuEMv3L�{�SuJ�X X�EHG.{�J�KRp�LOp�e6SuJ�DuLYEHV�X�JWp6LYKRG
l8EMDaA�B�V~LYV6LfSaq3Ug{�P6VCNQDaEHJ�V�EHVCNQKHPCp�EHV6q�EMX�e6KHERNQEMD;G.J3KMvmB�DaEHJ�V�n 	 * � � ���m� * � � *��M� � � �H� � 	 �+*m� * � �¨² Q ����� \ ¦�¦¨� \ ¸�¦Wn

µ�LOB�N�A��z�cnz�cn Z\� ��� ¤O^4bdV�i � *��M� � � �H� � � *����Y�º� � �
� �

� � � � � � �<�M� ��� � � � ���<� �+���m�)�+* � �rn &WLfNYJ�VCp�LOp�E�DuEMJ3V�� �?SaLfV3DuEHNYL
»�B�KMK n

µ�LfvWE�DaDf�WI�n<Z.¤f¥3¥3��^/�8NYNQPCSuB�DaL8X�J�p�LYKHEMVCq�J�{�eCSaJ�DaLYEHV�NQJ3V�{�J�SuXgBmDuEMJ3V*�WUgB�P6DaJ�XgB�DaERNFG.Lfq�X�LYV�D?XgB�DuN�A6EHV6qCn 	 * � � �
�<���#* � � *��M� � � �H� � 	 �+*m� * � �¨² QTQ � � ��� ¦¨� � ::6n

I]BC�z�znM� &WEMq3KMLfSf� ��n<£_nH�(&�P|� �	n<B�VCp�®[B�SaeCKMPCGf�zI�n Z\� ���3� ^,�¢p�UWVCB�X�EHN[X�J�p�LfK�{�J�S�DaA6L*B�KHKMJ�G>DuLYSuEHN_X�LfN�AzB�V6ERG.X
J�{/©_SuJ�´?µ?n 	 * � � �<��� * � � *m�H� � � �M� � 	'�+*�� * � � (�� Q � : � :�� :C¤�:6n

I]B�S.DuE��d�8LYVCJ�X��<I�n���nM�*&WDaPCB�S.DO����n 
;nM��«	ERG.LfSf���cnH�*&�B�VzN�A6LY¯3���cnM��I�LfKMJz��«4n�B�VCp &�B�KME ���cn�Z\� ����� ^ 
4J3X*ezB�S�Bm�
DaEHv�L�e6SuJ�DaLfEMV�G>DuSaPCNQDaP6SuL�X�J�p�LfKMEHV6q�J�{/q�LfV6LfG_B�VCp]q�LYVCJ�X�LfGfn � � � � �m� ��� � �h�	� * � 	'�+* � 
 � � �+� ��� � � 	'�+* � *��M� � � �M� �
� � ��� �Y� � � �Q² Q � �C��¥6¤Y� :�� � n

I]B3G.EHX�EMSuLYX���l,B6� 
;nCI�nM� �?A�PCJ�V6q��§p�PCV6qC�6w�nM� �/AWPCN��C£_n 7�nH�CT;PCNr�dT_B�JC�zµ/nH�T&WU��zwcnzT�nH�T&Wo�J3KHp��-K�n6B�VCp1&WltLfp��
�<LYSuqC��©*n�Z>¤f¥3¥�¥�^�I�J�KHLfNYP6KHB�S�LYeCEHp�LfX�EMJ3KMJ3q�U1J�{ �t�M� � � *�� � � � �Q�m� � � �C� ��� � B�V3DuE�{�J3KHB�DaL]SuLfGaERG>D�B�VCNYL�EMV <;EMLYDaVCB�X~i
q�LfV6J�D>UWe6EHV6q�{�J�S�SuLfGaEHG.DuB�VCNQL~vmB�SuEHB�V3D�G�J�{_p�EHAWU�p�SaJ3e�DaLfSaJ�BmDuL}GaU�V�DuACB�GaL~B�VCp·p�EMAWU�p�SuJ�{�J3KHB�DaL�SuLfp6PCNrD�B�GaL�n � �C�d� � ��� �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¸�¸

�)�+* �<��� 	 * � � ���m�#* �� �C�)� � �+� � *
� �h��� �

�
� �C� �u² +=Q �C� � :m�>��¤3¤�n

I]B¨l8EHKMEM�dI��zJ3P6X��zB6�4T����	nH�8´/omB�KRB6�8I��d��nH�,µ|LYo3J�P6KHJ�P��t«tn4B�Vzp·wFDaJ3P6X�E\�8«tn;Z � ��� ¤O^*I�J3KMLONQP6KRB�S�B�VCB�KHU�G.ERG�J�{
T_»�«���B�Vzp�T;» ��&�q3LYV6LOG/EHV%�8ª �Q��� � � �6� ��� ��NQKHEMVCEHNfB�KCERGaJ�KRBmDaLOG�{�SuJ�X DaA6L_»�B�P6DaLQ� K;q�JWJ3P6L8SaLfq�EHJ�V�EHV�©�B��<J�V�n ���Q�d�
� � * � �+�u�m² � �|�C�*:C¤Q�>� \�� n

I]NO©_P��gV��4µ?n/�CnH�?£tSaU�GaJ�V��4®�n�B�VCp·��J3V6LfGf�/T�n4��n,Z � �3��� ^��,A6L ��&Wb �?�F´?T e6SuJ�DuLYEHV¬G.DaSuPCNrDuP6SuL}e6SuLfp6EHNQDaEHJ�V
GaLYSuv�LYSOn 	'�+* � � ��* � �g�m�)�+� �u² + � � \3�4\ � \3�3� n

I]B3NY®�LYSuLYKHK �O�3SfnH�m�cnmT�nM��£,B�GaA�{�J3Sup��mT�nM��£tLfKMKHJ�DaDf��I�nH��T�PCV��CSuB3N�o��3SOnM�m�[nH�m´/vmB�VCGaLfN�o��m�znM��«	EHLYKRp���I�nH��« ERGuN�A6LYSO��&�nM�
©�B�Jz�3�znM�W©_P6JC��»cnH�3»;B6�8&�nM����J�G.Lfe6A��dI]N 
tB�S.DuAWU���T�nM�W®�PCN�A6V6EHSO��µ/nH��®�PzNQ¯YLfSuBC��®�nM��µ|B�P��3«tnH��I]B�D.DuJ3Gf� 
;nH�3I�ERN�A6V6ERN�o��
&�nH�zw�q�JC�z��nM�<wFq�PCU�LYV|�CT�nH� �?SaJ�p�A6J3X��z£_nM�z�8LYEHA6LYSO�Cbab.br�z@ nM�<�8J�P����C£_nH�-&�N�ACKMLfV6oWSaERN�A��CI�nH�-&�X*EMDaA|�z�znM� &�DaJ�DaL��z�[nM�
&�DuSuB�P6���6�znM�W@³BmDuB�VCB��<L��6I�nM��@�EHJ�SuoWEMLfl8EHNY¯Q�d®�PCNQ¯fLYS�B6���znM� �_EMV|�6T�n6B�VCp}®[B�SaeCKMPCGf�WI�n�Z>¤O¥�¥�¸�^/��KMKM�§B�DaJ3X LYX�e6EHSaERNYB�K
e<J�DaLfV�DaERB�K�{�J3ScX�J�KHLfNQPCKHB�S[X*J�p�LfKMEHV6q'B�VCp³p�UWVCB�X�ERNYGcG.DaPzp�EMLOG[J�{,e6SuJ�DuLYEHVCGYn 	 * � � �<��� * ��� 
 � ���+���m� ��
6� � ��r� � � 	8�
+ �-Q � : � ¸ � � : � ¤ � n

I]NO©�B�SuSuB�A��FT�n8£_n,B�VCp ��PCpCG.J3V����[n &�n[Z>¤O¥�¥;:3^g��VCB�KHU�G.ERG�J�{cq�LfV6LQDuEHN�B�KHq�J3SaEMDaA6X X�LQDuA6J�p�{�J�S~X�J�KHLfNYP6KHB�S
NQJ3V�{�J�SuXgBmDuEMJ3V}p�LYDaLYSuX�EMVzBmDaEHJ�V|n
	 * � � �<��� * � � * � � � �d�m�)�+* ���m� � 
C� ����r� � �m� + � ��¤�:3¸ � �u¤�:�¥ � n

I]NfI�P6SuSuB¨U3�W�zn�Z\� ���3� ^?bdV�i�� ��� � �(�+��� 
C� ����r� � �mn4« EM{ºDaA�LOp�EMDaEHJ�V��6£tSuJ�J3o�G�j 
4J�KHL�n

I�EMDuB�X�P6S�B6����n�B�VCp ��B�KHB3NQeCB3N���wcn�I�n�7�n�Z\� �3� :�^Fµ�EHe6ERp]X�LQD�B��<J�KHEHGaX�EMV �t�M� � � *�� � � � �Q��� � � �6� ��� ���§EHV�{�LfNQDaLfp
LYSuU�DaA6SuJ�NQU�DaLOGYi	e<J3GuG.EH�6KHL[V6LYl�DuB�Suq�LYDuGt{�J3S8X�B�KHB�SaERB*N�A6LYX�J�DuA6LYS�B�eWU3n � �+� � * � � ��� � � � � �Q� �Y�)�+* �6² � � � \W� � ��� �6n

I�J3SaSuEHGf��©*n�I�nM�	©_J�J�p6GaLYKHK ��T�n*&�nH��»�B�KMKHERp6B¨U����[n &�nH�|»FPCLYU����cnM�|»;B�SaDf��@ n�´FnH�|£tLYKHLYl[���cn�®�n�B�VCp K;KRGaJ�V����cn
�zn�Z.¤f¥3¥�¸3^��FP�DuJ�XgBmDuLfp�p�J�N�oWEMV6q}PCGaEMV6q�B~µ|B�XgB�SuN�oWERB�V�q�LfV6LQDuEHN*B�KHq�J3SaEMDaACX�B�VCp�LYX�e6EHSaERNYB�K �6EHVCp�EHV6q~{�SuLYL*LYV6LfSaq3U
{�P6VCNQDaEHJ�V�n
	 * � � �<�m� * � � * � � � �d�m�)�+* ���m� � 
C� ����r� � �m� + � ��¤ � :�¥��u¤ � � �6n

I�P�D�B��6EHV6q3ltBC�W��nH�6wF¯fEMKRB6�z�cnH�6I��zLfSaP|�6´FnH�Cw�p�PzBmDaE �6´FnH�6@�EHVCG.DuB�VCKMLfU�� ��nM�z»FEHKMKRGY�C´FnCB�Vzp�@³BmDuo�EHVCGf��@ n|Z\� ��� ¤O^

4A6KHJ�Sue6SuJ�q�PzB�V6EHK��dp6B�eCG.J3V6L*{�J�S*DaSuLfB�DaX�LYV�D�J�{;p6SaP6q�� SuLfGaERG>D�B�V�Dc{hB�KRNQEHeCB�SaP6X±XgB�KHB�SaERB�EHV·�	B�V6¯OB�V6ERB6n ��
6� �|� � ���Y�h²
( � �|��¤O�6¤f¸m��¤O�3�*:Cn

w�B�q3B�V6JC�|w�nM�LK;SaLfV6q�Jz� 
;n|��n B�Vzp��,ACJ�SuV3DuJ�V�� �Cn|I�n?Z\� ��� �3^$K;V6L�{�J�KRp�l8E�DuA�X�B�VWU�{�P6VCNQDaEHJ�VCGfi[DaACL�LYv3J�KHP��
DaEHJ�VzB�SuU'SuLYKRBmDaEHJ�VzG.A6EHeCG[�<LQD>ltLYLfV��,b>I �CB�SaSuLYK�{hB�X�EMKHEMLOGc�CB3G.LOp³J�V³DuA6LYEHS�GaLfy�P6LfVCNQLOGY��G>DuSaPzNrDaPCSaLOGcB�VCp�{�PCVCNrDuEMJ3VCGYn

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¸�¥

	 * � � ���m�#* � � *��M� � � �H� � 	 �+*m� * � �¨² (-QS+ �z¦ \ ¤Y�>¦ �3� n

wFLfP6vWEMSaDaA|��»�nM����B�¯����[n�B�VCp &�N�A6SuLYEH�<LYSO��©*n�Z � ���4\ ^ �?SaJ�I]BmDuL�iF� G>DuSaPCNQDaP6SuL��zB�GaLfp�e6SuLfp6EHNQDaEHJ�V]e6SuJ�q3SuB�X�DuJ
ERp�LYV�DaEM{�U�DuA6L[KHJWNfBmDuEMJ3V}J�{ e6SuJ�DuLYEHV�� eCSaJ�DaLYEHV~�6EMVzp�EMVCq�GaEMDaLfGfn
	 * � � ���m�#* � � *��M� � � �H� � 	 �+*m� * � �¨² (T( ����¤O¸6¤Y�u¤O¥�¥6n

wFEHSuX�B�KHB�V���wcnH�?&WEHXgGY� ��n�«tn|©*n�B�VCp�»FU�p�L3���Cn�´Fn/Z � ���4\ ^��|S�B�VCGaKRBmDaEHJ�VzB�K	P6e��§SaLfq�P6KRBmDuEMJ3V�J�{tB�V�DaEM{�J�KRBmDaL*p�SuP6q
DuB�Saq3LQD�G�EMV�DuA6LFAWP6XgB�V�XgB�KRB�SuEHB_eCB�SuB3G.EMDaL �t�H� � � *�� � � � �Q��� � � �6� ��� � P6ezJ3V�N�ACB�KHKHLYV6q3Ltl8EMDaAgEHV6A6EH�6EMDaJ3SuGfn � *��M� � � �M� �
� � ��	 �+* � 
6� ���+�u��� �8� � � ���º� *�� * � �¨² +8( � � � :��>¦ � n

wF¯fEMKRB6�F��n8I�nM�;I��zLfSaP|�F´Fn8®�nM� &�P6KMJz���znM��T_B¨U�Jz�F»cnH�F@�EHVCG>D�B�V6KHLYU3� ��n8�cnH� &WEH�6KMLfU�� 
;nt»�ntB�VCp�@³BmDaoWEHVCGf�
@ n�I�n�Z\� ����� ^F� JmltB�SupCGFB�V�P6VCp�LfSuG.DuB�VCp�EHV6q�J�{�DaA6L*X�LfN�ACB�V6EHGaX J�{/eWUWSuEMX�LQDuACB�X�EHV6LQ�dGaP6K�{hB3p�J¨��EMVCLcSaLOG.ERG.DuB�VzNQLcEHV
�t�M� � � *�� � � � �Q�m� � � �6� ��� ��i/q�LfV6J�D>UWe6EHV6qcJ�{|p�EMAWU�p�SuJ�{�J3KHB�DaL8SuLfp�PCNQDuB3G.L_B�VCp�p6EMAWU�p�SuJ�e�DuLYSuJ3BmDuLFG.UWV�DaAzB�GaLFJ�{|®�LfV�U�B�V
eCB�SuB3G.EMDaLOGYn � �C�)� � �+� � *

� �h��� �
�
� �C� �[� � ��� 
C� � *m��
6� � � ���¨² � � �6¥3¥6¤Y�§¥3¥ � n

K;KHKMERB�SuJC� ��n�Z\� ��� ¤¨^	I�J�p�L�J�{�B3NrDuEMJ3V�B�VCp�X�LfN�ACB�V6ERG.XgG�J�{�SaLOG.ERG>D�B�VCNYLt{�J�S4B�V�DaEHX�B�KHB�SaERB�K6p6SaP6q�GYn � 
C� � �g�!� *m� * � �
� � 
C� � � �C� � �)�+� ��² � � �C� � ¦¨�d�6¤f¥6n

K;SuLYV6q3JC� 
;n��cnH�<I�ERN�A6EHL����cn<T�nH����J3V6LfGf�T&�nH����J3V6LfGf�CT�n<��nH� &�l8EMVCp6LYKHKHGf�<I�nz£_n<B�VCp��,A6J3SaV�DaJ3V��C�zn<I�n Z>¤O¥�¥W¦�^

t���8»°�?� »FEHLYS�B�S�N�A6ERN 
4KRB�GuGaE�¶zNfBmDuEMJ3V}J�{��/SuJ�DuLYEHV�T;J�XgB�EMV1&�DaSuPCNQDaP6SuLfGfn � � ��� �Q� � � �Y� � ��¤ � ¥:��u¤3¤ � ¸6n

�/EHV�DaJC�<�cn ��nH�<��¯YLfv�Lfp6JC� 
;n<»cnH��p6BE&WEHKMvmBC�z�znz£_n<B�VCp�p�L/&�J�P6¯OB6�z�znzI�n Z\� ��� :3^,��GuGaLfGuG.X�LYV�D�J�{/N�A6KMJ3SaJ�y�P6EHV6L
GaEMV6q3KML�p�J�G.L;DaSuLfB�DaX�LYV�D,J�{|XgB�KRB�SuERB�p�P6L;DaJ �t�H� � � *�� � � � � � �¨� ��EMV�£tSuB�¯YEHKMERB�V}�FXgB�¯fJ�V�n���� � ��r�d� �!* � � ���)�º� � � * ���
�'� � �+� � �<� � � * � �+����� ��� � ��*��F� � � *m² � � � :3�3¦¨� :;:6¤3n

��J�EHSaJ�Df��K�nH��&WP6ACSaL3�3®�nH���F�<LYSuq�LfK\� 
;nH��K�x � J�J3KML3��´Fn�B�VCp*wFJ�DuSaLOp6B�X�L3� 
;n6Z\� ����\ ^�:3T 
4J�½<LfL��;EHq3Gfi|B_l4Lf�gG.LfSav3LYS
{�J�S,NQJ3X��6EHV6EHV6q�GaLfy�P6LfVCNQLOG?B�VCp�G.DaSuPCNrDuP6SaLOG?EHV�DaJ*BcX�PCK�DuEMe6KHL�G.LOy3PCLYVCNYL;B�KHEHq�V6X�LYV�DOn�� � �Q�H���+� ��� � � � �;� �Y��� � � 
�� ( Q �
@ :�¦¨� \�� n

�FB�VCG.J3V��W»cnH� ��B�DaJ�V|�WI�n�©*nH����LfVCGaLYV��W£_nM��I]N 
tB�SuSaJ3KMK �3µ?nM��</B�PCq�ACB�V����cnH�W»�J�q�B�V��W�CnW�[nH�6»FLfX*EHV6q3ltB¨U3���zn�B�VCp

4J�KHKHEMVCGf��«4n�»�n	Z � ���4\ ^F©_LfV6LQDuEHN�XgB�e6eCEMV6q�J�{?q3LYV6LOG�NQJ3V�{�LYSuSuEMV6q�ezLfSaX�LQDuA6SuEMV]SuLfGaERG>D�B�VCNYLcEMV]DaA6L�X�B�KHB�SaERBgv3LfNrDuJ�SO�
� � * � 
C�Q�M� �

�
� � � �h�3�Qn � � �Y� �Q� � *m�M� � � �M� � 	 �+*m��* � �m� +8( � :�¦�¥m� :�¸ � n

�8ERN�A�� &�nCI�nM�Cµ|EHN�A�DO�6I�n 
;nH�C»FPCpCG.J3V��C�[nC�cn6B�VCp���U3B�KHBC��«4nz�Cn|Z.¤f¥3¥�¸3^4I]B�KHB�SaERB6x GtLYv�L3i�LYvWEHp6LYVCNYL[J�{	B*SuLfNYLYV�D
e<J�e6P6KRBmDuEMJ3V��<J�DaDaKHLYV6LON�o�DaACSaJ3P6q�A6J3P�D�DaA6L�ltJ�SuKHp�e<J�e6P6KRBmDuEMJ3V�J�{'�t�H� � � *�� � � � �Q�m����� �C� ��� �gª � � * �u��� � � � � � * ����
6�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¥ �
�����
�+* �<��� ���u� ��� � � * � � � �h� � ��� � * �c� 
C� � �(�º�d� � � �d�m�d� � * �� �g� � �+�u�m² � � � \4\ � � � \4\ : � n

�8EHV6qC� 
;nT&�nzB�VCp 
4J�A6LfV��C«tn6´Fn	Z>¤O¥�¥ \ ^�
4J�V�{�J3SaXgBmDuEMJ3VCB�K�GuB�X�e6KHEHV6q�J�{�KMJWJ�e�G.DaSuPCNrDuP6SuLfG8PCGaEHV6q�q�LYVCLQDaERN[B�KHq�J��
SuE�DuA6XgGYn � � � ���Y� 	 * � � �<���#* � ��
C� ����r� � �¨² ( � �z� \�� �d� � ��n

�8J3ezLfSf��
;nM� ��LfB�S�NQL3� �[nH��£4SuLfp6LYV6omB�X�e��	£_nM��©_P6X�Lfp�L3�	�znH�	T;SuB�o�LfKMLfU�� 
;nH�	I]J3GaACB6�	«4nH� 
4ACB�VCp6SuB�X*J3ACB�V|�|T�n
B�Vzp &WACB�Sue��W£_nzZ\� ��� :3^��FV�DuE�{�J3KHB�DaL�B�V3DuEMXgB�KHB�SaERB�K�SuLfGaEHG.DuB�VCNQL8EHV�GaJ�P�DuA6LfB3G>D?�F{�SaERNYBCi	BcezJ3e6P6KRBmDaEHJ�V6� �CB3G.LOp�B�VCB�KMU�GaEHGfn
��
6� � � � ���Y�h² ( �*+ ��¤�¤¨¦ \ ��¤�¤O¸6¤�n

�8J�G>DO�6£;n�Z.¤f¥3¥�¥3^t� l8EMKHEHq�A�D8¯YJ�VCL_J�{	eCSaJ�DaLYEHV�G.LOy3PCLYVCNYL�B�KMEHq�VCX*LfV�DuGfn � � *m�d��� � � � � � �<��� � � � � ² +8Q �6¸ � �§¥ \ n

�8J�G>DO�6£;n6B�VCp�µ�P6E �C�zn�Z\� ��� :�^?�,ACL �/SaLOp�ERNrD �?SaJ�DaLYEHV�G.LfSav3LYSOn�� � �Q�M� �+� � � � � � �;� �Y��� � � 
W� (S+ Z.¤�:3^Q� :: ��� � :: ��\ n

�8J3¯YJmv�G.oWU3� &�n/�3J�q3K\�/©*nH�4� J�V6qz�/µ/n�B�Vzp�I]NYT;LYSuX�J�DaDf�?��n	´�nFZ\� �3� ¤¨^ &WJ�KHP�DuEMJ3V��§G.DuB�DaL~w�I]�¼EMVWv3LfG.DaEHq3BmDuEMJ3VCG
J�{�DuSaEHJ3GaLYeCA6J3Gae6ACB�DaL[ERG.J3X*LfSuB3G.LcB3NrDuEMv3L�G.EMDaL�KMJWJ�e'X*J�DaEHJ�V�i,KHEMq�B�VCp�SuLYKHLfB3G.L[EHV]SuLYKRBmDuEMJ3V�DaJ�B3NrDaEHv�L�G.EMDaL*p�UWVCB�X�ERNYGfn
	 * � � ���m�#* � � *��M� � � �H� � 	 �+*m� * � �m� (*+ � �C�3¦�¤Q�>��¸ � n

&�B�o�EHACB�X�BC�/wcnH�4I]B�DuGaP6JC�/��nH�4I]E�D�B�X�PCSuBC�/��nM�t»FJ�SuEHE\�?��nH�?®�EHX�P6S�B6�/I�nM�t®[B¨ltB��CBmD�B6��I�n�B�VCp¬� B�VCB��<L��4®�n
Z\� ���4\ ^8�8LfKHB�DaEHv�L[{�SuLfy�P6LfVCNQEHLfG�J�{/e<J�KHUWX*J3SaeCA6EHGaXgGFJ�{/v¨B�SaERBmDuEMJ3V�EMV�£4KHJ�N�o��d�*SuLYe<LfB�DuG_B�VCp � xCSuLfNYJ�X��CEMVCB�V�DFD>UWezLOG
J�{ �t�M� � � *�� � � � �Q�m� � � �C� ��� � ���
����B�KHKHLYKHLfGfn �8� � � ���º� *�� * � � � �C�d� � ���m�)�+* �<���k� �T( � � ¥m� � ¦�n

&�B�KHNYLfp�Jz��´FnH��
4J3S.DuLfGaL��|�zn|«tnM� �/KHJml4L3� 
;n <�nM�L&WEHX�Gf� �	n «4n	B�VCp�»FU�p�L3�	�zn�´Fn4Z\� �3� ¤¨^;�¹�CE�{�P6VzNrDaEHJ�VzB�K?p�EHAWU��
p�SuJ�{�J3KHB�DaL�GaU�V�DuA6LQD�B�GaL��3{�J3KMUWKHezJ3KMUWq3KMP�D�B�XgBmDuL*GaUWV�DaA6LYDuB�GaLgEHV �/KRB�GaX*J�p�EHP6X {hB�KRNQEHeCB�SuP6X EHp�LfV�DaEM¶CLfp��WU�{�P6VCNQDaEHJ�VCB�K
NQJ3X�e6KMLfX�LYV�DuB�DaEHJ�V~EMV�U�LOB�G.D,B�VCp~�CB�NQDaLfSaERB6n � *m�M� � � �M� � � � � 	'�+* � 
6� � �+���m���8� � � ���º� *m� * � �¨² +-+=Q �C�:�¥m�>� � ��n

&�B�KME ���cn�B�VCp�£tKHP6VCp�LfKMK ����n�µ/n�Z>¤O¥�¥;:3^�
4J3X�eCB�S�BmDuEMv3L/e6SuJ�DaLfEMV�X�JWp6LYKHKMEHV6q_��UcGuBmDuEHG.{hB�NQDaEHJ�VcJ�{<GaeCBmDuEHB�K3SuLfG.DaS�B�EHV�DuGfn
	 * � � ���m�#* � � *��M� � � �H� � 	 �+*m� * � �m� QT( � �z¦�¦�¥m�d¸6¤ � n

&�B�X��CBC��´�nCI�n�Z\� ���4\ ^4£4SuERp�q�EHV6q�DaA6L�q3B�e�i�µ�EHV6oWEMVCq*SuLfGaLfB�SuN�A|��DuSuB�EMV6EHV6qgB�Vzp}GaLYSuvWEHNYL_p�LfKMEHv�LfSaU�DuJ�SaLOp�PCNQL;DaACL
XgB�KRB�SuEHB��6P6S�p�LfV}EHV��8{�SuEHNfB6n � �g� � �+��� � 	 * � � �<��� * � � � * � �+���m� �]� � �+��� ���g� � ��� � � �h� ���r² �S+ ZhGaP6e6e6KHLYX�LfV3Dr^r� � n

&�N�A6KHERN�o<����n|Z � �3� ��^?bdV�i � *m�H� � � �M� � � *��3�Q� � �
�
� � � � � � � �M�m�)�+* ��ª � � � �C�d� � � �� ��� ��� � �<� � � �!� � ���Oª?«	EHSuG.DFLfp�EMDaEHJ�V|�

&We6SuEHV6q�LfS,w�LYl �/J�Suo�n

&WA6LfSaXgB�V��3brnW@ n�Z>¤O¥�¥3¸3^�bdV�i �'�m�H� � �h� �
�F� � � � �º�d� � �+*m� * � �¨²��6��� 
(* � � ��� ����c� � � � � *��§� �Y�
�+* �<ª4« EHS�G>DtLfp�EMDaEHJ�V���� &�I

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¥6¤

e6SuLfGuGY��@³B�GaA6EHV6q�DuJ�V�n

&WV6Jml[�<�[n<@ nM��I�J3KMUWV6LfP���� 
;n &�nH��w �>LYSuP���´Fn�®�nM�SK;X�P6X��zJz�<�znH�<w�LYvWEMKHK ��
;n�©*nH�<I�PCV6EMP|�<´�n�B�VCp]I]B�SuGaA��<®�n
Z>¤O¥�¥W¦�^4�,A6L[LQ½�LfNQDuG8J�{ XgB�KRB�SuEHB*NQJ3V�DaSuJ�K�J�V�VWP�DaSuEMDaEHJ�VCB�K�G>D�BmDaPzG,EMV�EHV�{hB�VCNYU�n ���Q�d� � � * � �+���¨² � � ��¤Y�u¤ � n

&�D�B�X�X�LYS�GY��T�n�®�nM���8N�AzB�SuE\����nM��&�J�X�LYS�GY��T�n�K�x wcnH��£tSaU�B�V�Df� ��n�®�nM�3�8J3GaLYX�J�Vzp����CnH�4&�NYJ�D.DO��T�n�µ/n�B�Vzp 
4ACB�X*e6�
V6LOGaGf���Cn�wcn�Z>¤O¥�¥3¥3^F�6n � � &�� S�B¨U~G.DaSuPCNQDaP6SuL�J�{/DaA6L�DaLfSaVzB�SuU~NYJ�X�e6KHLQ��J�{t¦�� ¸��§p�EHAWU�p�SaJ�� � � AWU�p�SuJ¨��U�X�LYDaAWUWKMe�DuLYSuEMV6�
eWUWSaJ3e6A6J3Gae6A6J3oWEMVCB3G.L?{�SaJ3X � � � 
6� � �+� 
 �h� � *�� �|l8EMDaAg��� ��B�VCp�B�GaP6�CG.DaS�BmDuL,B�VCB�KHJ�q3P6L�n�� � 	 � � �Q� �§� � �r�������C� \ ¥�� � :6n

&WP�D�NQKHE�½�L��zI�nC�znM�6»;B�V6LfLQ{>��brnH� 
tB�SuV6LYU3��T�nCB�VCp�£tKMP6Vzp�LYKHK\�6��nzµ/n�Z>¤O¥�¸W¦�^4®�V6Jml8KMLOp�q�L_�CB3G.LOp�X�J�p�LYKHKHEMV6q�J�{ A6J��
X�J�KHJ�q3J�PCG�e6SaJ�DaLfEMVCGf� ��B�SaD;bri��,A6SuLYL�p6EMX�LYVzG.EHJ�VCB�K|{�S�B�X�Lfl4J3Sao�GFp�LfSaEHv�LOp�{�SuJ�X�DaACL*GaEMX�P6KMDuB�VCLYJ�PzG�GaP6ezLfSae<J3GaEMDaEHJ�V
J�{�X�PCK�DuEMe6KHLcG.DaSuPCNrDuP6SaLOGYn � � *m�d��� � � � � � �<��� � � � � ² + � :�¦3¦O� :�¸ \ n

�	B�XgB6��«tnH�_I]EMU�B�GaA6E�D�B6� K�n8B�VCp�£tSaJWJ3oWGf� 
;n8µ/n[Z � ���4\ ^�´���ezLfSaEHX�LYV�DuB�K%<�LfSaEM¶zNYB�DaEHJ�V J�{ 
4J3V�{�J�SuXgBmDaEHJ�VzB�K
</B�SuERBmDaEHJ�V}J�{�»FP6XgB�V�«zBmDaD>U��8NQERp1&WUWV3DuACB�GaL[B�G �/SuLfp6EHNQDaLfp~�WU�w�J�SuX�B�K�I�J�p�Lc�FVCB�KMU�GaEHGfn 	 * � � �<���#* � � *��M� � � �M� �
	 �+*m� *

�
�¨² (-(�� �6¥3¸ � �d¥�¥3¥6n

�	B�V6qz� ��B�VCp &;P�� ��n Z � �3� ��^,µ B�Suq�LY�§GuNYB�KML_X�J�KHLfNQPCKHB�SFp�UWVCB�X�ERNYG�GaEHX�P6KRBmDuEMJ3VCG8J�{�q�LfV6LYS�B�K B�V6LOG>DuA6LQDuEHN[LY½<LONrD�G
J�V�DuA6L�EHJ�V�N�ACB�VCV6LYK�EHV³DaA6L�{�PCKMKHU�AWU�p�S�BmDuLfp�X�LYX��CSuB�V6L�i�DuA6LgEMX�e6KHERNYBmDuEMJ3V�J�{,X�J�KHLfNQPCKHB�S[X*LON�ACB�VCEHGaXgG�J�{,q�LYV6�
LYS�B�K�B�VCLfG.DaA6LOG.ERB6n � � * �u��� � � � � � * ��� 
C� �����
�+* �<��� ����� �3� � � * � � ���h� � ��� � * ����
6� � �(�º�d� � � �§���§� � * � � �g� � �+���m² � � ²
¤ �3� : � ��¤ ���4\3� n

�,ACB�V6oWE\��wcnH� �<LfLYKHLYV��6�zn �	nH�6I]B�DaA6EHLYP��6I�nM�6��B�LfV6EHN�o3L��W�[nH�C�F�CB�q�U�B�V��W�[n6�cnH��@�EHLYSuLYV6q�B6���[n�®�n6B�VCp &�N�A6KHEMLf�CGf�
@ n,Z>¤f¥3¥�¦�^ �/SuJ�DaLfEMV�LfV6q�EHV6LfLYSuEMV6q'l8E�DuA�X�J�V6J3X*LfSaERN�DuSaEHJ3GaLYe6ACJ3Gae6ACBmDuLgEHGaJ�X�LfSuB3G.L]ZhX*J3V6J3�,b>I�^ri DaA6L}X*J�p�LfKMKHEHV6q
B�Vzp}G.DaSuPCNrDuP6SuL_v3LYSuE�¶<NYBmDuEMJ3V�J�{�B�GaLYv�LfV��§SaLOG.ERp�P6L_KMJWJ3e�n � � *m�d� � � � � � � ���u� � � � � � + � ��¤ � ¥��u¤ � ¦�n

�,A6J3X*ezG.J3V��z�zn<T�nH��»�EMq3q�EHVCGf�<T�n�©*n<B�VCp'©_EH�CG.J3V�����n<�zn	Z.¤f¥3¥ \ ^ 
tµ � &��	��µ¬@ i<EMX�e6SuJmvWEMV6q�DaA6L*G.LfVCG.EMDaEHvWE�D>U
J�{ e6SaJ3q�SuLfGuG.EHv�LfKMU�X�P6KMDaEHe6KHL�GaLfy�P6LfVCNQL_B�KHEMq3V6X�LYV�D?DuA6SuJ�P6q3A�G.LOy�P6LYVCNYL�ltLYEHq�A�DaEHV6qz��e<J3GaEMDaEHJ�V��dG.e<LfNYE�¶<NFq3B�e�e<LYVCB�K�DuEMLOG
B�Vzp�ltLYEHq�A�D8XgBmDaSuEM�}N�A6J�ERNQL3n � � �Y�M���+� ����� � �
�;� �Y��� � � 
�� QTQ � \ � ¦ :�� \ � ¸ � n

� J¨�WvmB�LYS�p�� &�n/Z>¤f¥3¥ � ^FI�J3KMLONQP6KRB�S�p�UWVCB�X�ERNYG�NYB�KHNYP6KRBmDaEHJ�V�J�{/DuA6L�Lfy�PCB�DaEHJ�V'J�{4G.DuBmDuL�J�{4B�KMomB�VCLfGfn 	 * � � �<��� * �
��
6� � �+����� � 
 � ���+� �r� �-( � \ ��¥ � � \ ��¥ � n

� SuB�P�Df�t��n/B�VCp·�|LfX�e6KML3�t£_n/�[nX&�nFZ\� �3��� ^��,A6L 
4A6LfX�EHG.DaSuU�J�{;DaA6L]�FLfB�NQDaEHJ�V·T�LYDaLYSuX�EMVCLfG*DaACL�bdV�vmB�SaERB�V�D
�FX�EHV6J��8NYEHp6G�p�P6SuEMV6q�DuA6Lc´/v3J�KHP�DaEHJ�V�B�VCp�T�EHv�LfSaq3LYVCNYL_J�{�K;SaJ�DaERp�EMVCL � x �dI�J3V6J�e6ACJ3Gae6ACBmDuL_T;LfNfB�Su�zJ¨��UWKRB�GaL�n ��
6�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¥3�

	 * � � ���m�#* ��	'�+*�� * � �+���m� ��
6� � ��r� � �¨² Q � � �C��¸ � ¦ � �>��¸ � ¸C¤�n

� SaEHq�KHEHBC�F��n8B�VCp 
4Jml8XgB�V����cn8«tn�Z>¤f¥3¥ \ ^��/SuEMXgB�SaU%G>DuSaPzNrDaPCSaL�B�VCp�LY��e6SaLOGaGaEHJ�V�J�{�DaA6L³p�EHA�U�p�SuJ�e6DaLYSuJ3B�DaL
GaU�V�DuACB�GaL8q�LfV6L8J�{#�t�M� � � *�� � � � �Q��� ��� �C� ��� �gª'� � * ���u� � � � � � * �;� 
C� ���m�)�+* ���m� � ��� ��� � � * � � ���h� � ��� ��* ��� 
C� � �(�º�d� �
� �d�m�d� � * �� ��� � �+���¨² �S+ �z¦W¤ \ ¥��>¦�¤ � :Cn

� SaEHq�KHEHBC�/��nM�tI�LYV�DuEMV6qz�4�zn?©*nM�4@�EMKRGaJ�V���
;n/B�VCp 
4Jml8X�B�V��?��n/«4nFZ.¤f¥3¥�¦�^�I�P�D�BmDaEHJ�VzG�EMV%p�EHA�U�p�SuJ�e6DaLYSuJ3B�DaL
GaU�V�DuACB�GaL�B�SuLcSuLfGaezJ3VCGaEM�6KHL[{�J3S;GaP6K�{�J3V6L�B�VCp�GaP6K�{�J3VCB�X�ERp�L�SuLfGaERG>D�B�VCNYL[EMV �,�M� � � *�� � � � �Q�m� � � �C� ��� �*n � � * ����� � � � � �
* �c� 
C� �����
�+* �<��� ���u� ��� � � * � � � �h� � ��� � * ��� 
C� � �(�º�d� � � �d�m�d� � * � � �g� � �+�u�m² � � ��¤�:3¥ \4\ �u¤�:�¥ \ ¥6n

� P6q3B�SaEHV6Jmv���<�nM�3I�P6ACB�VCp�EHSuB�X~���cnM����U3Lfp�����n�B�VCp�®[B¨U��mµ/n¨´Fn6Z � �3� ��^|«6J3P6S.�dp�EHX�LYVCGaEMJ3VCB�KWw�I'�¬GaezLONrDuSaJ�GaNYJ�eWU
J�{<B�¦��*:m�§SuLfGaEHp�PCL/e6SuJ�DaLfEMV|i 
4A6LYX�ERNYB�KWGaA6EM{ºD/B�GuG.EHq�V6X�LfV3D�G B�VCp�GaLfNYJ�VCpCB�SuU_G.DaSuPCNrDuP6SuL4J�{CXgB�KRBmDaL,GaU�V�DuACB�GaLt©*n 	 * � � �
�<���#* �c� 
C�� �g� � �+��� ����
6� � �+���m� � * � �h�Q� �m� +=Q � ��¤ �3� � � �u¤ ��� : � n

</B�ERp�U�B6����n3£_nzZ � ���4\ ^�I�EMDaJ�N�A6J3VCp�SuEHB�K6B�VCp �?KHB3G>DuEHp*{�P6VzNrDaEHJ�VzG?B�G?B�V�DaEHXgB�KRB�SuEHB�K6p�SaPCq�DuB�Suq�LYDuGfn� � � � � �C� � ��� �
�z� ��� �Q� � � � � �Q� �Y�
�+* � � � �� * � ��� � �u² � ��¤�¤Y�d�:6n

</B�GuNQJ3VCNQLfKMJ�GY�z®�n<«tnH� �?KMJmltL���
;n <�nM��«CJ�V�DaLOGY��
;n<�znH��®�UWKHL���T�nH��@�EMSaDaA|��T�n�«tnM� ��LYSuLYEHSuBgpCB:&WEHKMvmBC��µ?n<»�n<B�VCp
��B�KMERGY��I�n�©*n/Z � �3��� ^�I�P�D�BmDaEHJ�VzG�EMV �t�M� � � *�� � � � �Q��� � � �6� ��� � p�EHAWU�p�SaJ�{�J�KRBmDuL�SuLfp�PCNQDuB3G.L*B�VCp�p�EHA�U�p�SuJ�e6DaLYSuJ3B�DaL
GaU�V�DuACB�GaL?J�{CEHGaJ�KRBmDuLfG�{�SaJ3X DaA6L,�FXgB�¯fJ�V�SaLfq�EHJ�V[J�{<£4S�B�¯fEMK n �'� � * � �h� � �!* � � �r�)�º� � � * � � �?�m� ��* � ��� �r² � � �3¦���¤Q�.¦���¸6n

<�EHV6V6ERNQJ3X��<L���»cn�©*nzB�VCp]T;LYSuSaERN�o��z�zn ��n	Z.¤f¥3¥�¥3^,T;EHA�U�p�SuJ�e6DaLYSuJ3B�DaLcGaUWV3DuACB�GaL�{�SuJ�X � � � � ��� * � * � � � � � ��� � � * �
�(�h�3�3i?N�ACB�S�B�NQDaLfSaEH¯fB�DaEHJ�VgJ�{�G.PC�CG>DuSuB�DaL_�6EHVCp�EHV6q�J�S�p�LYS,B�VCp~GaP6K�{�J3VCB�X�ERp�L�EMVCA6EM�CE�DuEMJ3V�n 	'�+* � 
6� � �+���m��� � ��	 �+* � 
 � � �
�+���m� ��� �Q��� � � 
 � * � � � ���+�u���
�+* � �r� Q � �³Z�:3^Q�<¦ � �¨�.¦ � ¦�n

@³B�KHKHB3NQL�� �cn 
;nH� µ B�Gao�JmlFGao�E ���[n|��n|B�VCp��,A6J3SaV�DaJ3V��|�zn�I�n?Z.¤f¥�¥ � ^Qn�µ|b.© �?µ�K_��i��¹eCSaJ3q�S�B�X�DaJ�q3LYV6LfSuB�DaL
GuN�A6LYXgBmDuEHN�p�ERB�q3SuB�XgG4J�{ e6SuJ�DuLYEHV��§KMEHq3B�VCp�EHV�DaLYS�B�NQDaEHJ�VCGfn � � *��§� � � � � � � ����� � � � � �|��¤O��¦O��¤�: \ n

@³B�V6q�� ��nM� 
4AWP6VCq��
&WA6EHV6V���µ/nH��£,B¨U3J�P6X�E �	�[nH��T �>EHXgp�L��/��nM��T;J�P6X��zJz�XK�nM�L&WltLfp��<LYSuqC��©*nM�/T;PCN�T_B�Jz��µ/nH�
I]GaA6EHVCp6B6��»�nM���	B�VCV6LYSO�mI�nM��@�B�DaoWEMVzGY�m@ nmI�nH�4&WEHX�Gf��«tn �	n�©*nmB�Vzpc»FU�p�L3���CnO´Fn�Z>¤O¥�¥W¦�^��8LOG.ERG.DuB�VzNQL/DuJ_B�V�DaEM{�J�KRBmDaLOG
EHV �t�M� � � *�� � � � �Q�m� � � �C� ��� �X�J3V6E�DuJ�SuLfp��WU]GaLfy�P6LfVCNQL�B�VCB�KMU�GaEHG;J�{tp�EMAWU�p�SuJ�e�DuLYSuJ3B�DaL�GaUWV3DuA6LQD�B�GaL�B�VCp'p�EHAWU�p�SaJ��
{�J�KRBmDuL[SaLOp�PCNQDuB�GaLcB�KHKHLYKHLfG,EHV]B�KHB�Saq3L_VWP6X��zLfSFJ�{	¶CLfKHp�GuB�X�e6KHLfG8J�{�p6EMv3LYS�G.L�J�SuEHq�EHVCGYn � *��M� � � �H� � � � � 	'�+* � 
6� � �+���m�
�8� � � ���º� *m� * � �¨² � � ��¤ � ¤Y�u¤m¦�¦�n

@³B�V6qz� ��nH�6wFEHSaXgB�KRB�V|�Ww�nM��@³B�VCqC� 7�nM�=&WEHXgGY� ��n6«tn�B�VCp}»FU�p�L����znW´Fn�Z\� ����\ ^/©_LYVCLQDaERN_B�VCp�X*LYDuB��zJ3KMERN;B�VCB�KHU��

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  



�#�� ��#������ �"����� ¥:

GaEHG�J�{	{�J�KRBmDaL�GaB�KMvmB�q3L�EMV�DuA6L�AWP6XgB�V�XgB�KRB�SuERB�eCB�S�B�GaE�DuL �t�M� � � *�� � � � �Q�m� � � �C� ��� �gª � *��M� � � �M� � � � � 	'�+* � 
6� � �+���m�
�8� � � ���º� *m� * � �¨² +8( � �z¦3¦O�d¸�¦Wn

@�LYEHV6LYSO� &�n��CnH��®�J3KMKHXgB�V�� ��n��cnH� 
tB�GaL���T�n��cnH��&WEHV6q3A����cn 
;nM�?©_ACEMJz� 
;nM�/��KHB�q�J�VzB6��©*nM���/SuJ�{�LYDuBC�X&�n	B�VCp
@�LYEHV6LYSO����ntZ>¤f¥3¸ \ ^;��wFLYl «CJ�S�NQL�«	EMLfKHp�{�J3S�I�J3KMLONQP6KRB�ScI�LON�ACB�VCEHNfB�KX&WEHX�P6KRBmDuEMJ3V�J�{8wFPCNYKMLfEHN��8NQERp6GcB�Vzp �?SaJ��
DaLfEMVzGYn
	 * � � ���m�#* ��� 
C� � �g� � �+�u� � ��
6� ���+�u��� � * � �h�Q� �¨² + ��� �z¦ �3� �>¦�¸ \ n

@�EHLYSuV6q3BC�t�[n4®�n�Z\� ��� ¤¨^*�,A6L'�,b>I��§�CB�SuSuLYKt{�J�KRp�i�B³v3LYS�GaB�DaEHKML~{�S�B�X�LYltJ�Suo³{�J�S�LQ��NQEHLYV�D�LYVC¯YUWX�LfGfn � � 	 �
�M�Y�\�d� � �u² � �-Q ��¤f¥;:m��¤f¥�¸Cn

@�J�V6q�G.SuEHN�AzB�VCB�KHB�E\� 
;nH� �/ERN�omB�S�p����cn�µ/nH��@�LfSaVzGap�J�{�LYSO�W@ nW»�n6B�VCp}I�LfGaA6V6ERN�o��=&�n��[n�Z\� �3� �3^�´/e6ERp�LfX*EHJ�KHJ�q3UgJ�{
p�SuP6q��§SuLfGaEHG.DuB�V3DtXgB�KRB�SuEHBCn ��
C� � � � �u�Y�\² Q �C� � ¥m�>��¤f¸Cn

@�J�J�D.DuJ�V����zn�
;n�B�VCp�«6LOp�LYSuA6LYV|�?&�n/Z>¤O¥�¥;:3^ &�DuB�DaERG>DuEHNfG;J�{4KHJ�NYB�K�NYJ�X�e6KHLQ��E�D>U�EHV³B�X�EMVCJ�B3NQERp'GaLfy�P6LfVCNQLOG_B�VCp
GaLfy�P6LYVzNQL[p6BmD�B��CB3G.LOGYn � * � � � �d� � ��� � � � 
C� ����r� � �m� + � ��¤ \ ¥m��¤ � :6n

�?B�V|�O»�nM�m£tKHB3G.¯ONQ¯fU�o��O�CnH� &;EHB�JC�¨£_nM� &WA6E ��©*nfB�Vzp[��E � &�n3Z � ��� ¤O^ &�DuSaPCNQDaP6SuL?B�VCp�p�UWVCB�X�ERNYG�J�{ � � AWU�p�SuJ¨��U�X�LYDaAWUWK��
¦W� ¸m�dp�EHAWUWp6SaJ3e�DaLfSaEHV�eWUWSaJ3e6A6J3Gae6A6J3oWEMVCB3G.L3n 	 * � � ���m�#* � � *m�M� � � �M� � � � � � 
 �+� �*� � � � *����Y�º� � �

�
² +�� �z¦ � �.¦�¦�n

�/P6vmB�VCEMU�B�XgB6���CnH� 
4ACE�DuV�PCX�GaP6��� ��nM��®[B�X�N�ACJ�VWl4J3V6q�ezB�ERGaB�V���&�nM�2</B�VCEHN�A�DuB�VCB�oWP6K �3�znH��&WEHS�B¨ltB�Sae<J�SuV��m@ nH�W�	B¨U��
KHJ�SO����nM� @�B�KMoWEHVCG.AzB¨l[�|I�n|T�n|B�Vzp �/P�DuACB¨v�J3V6qC� �*n?Z\� ��� :3^�bdVCG.EHq�A�D�G�EMV�DaJ�B�V3DuE�{�J3KHB�DaL�SuLfGaEHG.DuB�VCNQL�{�SaJ3X XgB�KRB�SuEHB�K
T_»�«��,�d� &}G.DaSuPCNQDaP6SuLfGfn ���m� � � � � � ��� �Q� � � �m� 	 �+*m� * � �m� � � : \W� � : � ��n

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  DDee  BBeeeerr,,  TT  AA  PP    ((22000055))  


	Front
	Chapter 1
	Chapter 2
	Chapters 3-4
	BACK
	Summary
	Bibliography




