
 

CASC PROJECT
 

Computational Aspects of Statistical Confidentiality

April 2002

 
 
 
 
 
 
 
 
 
 
 

Median based aggregation operators for 
prototype construction in ordinal scales 

 
 

 
Josep Domingo-Ferrer 

Dept. Computing Engineering and Maths – ETSE 
Universitat Rovira I Virgili 

 
Vicenç Torra 

Institut d’Investigació en Intelligència Artificial – CISC 
Campus Universtat Autònoma de Barcelona 

 
 
 
 
 
 
 
 
 
 
 
 
 
         Deliverable No:1.1-D8-A 



���������
	��
�
�������
������������������	���� ���!�"�����#�%$&���
�'�(�)�!�)�+*,� �.-���	/�#�!�#0/-1������	��2	����(�,�2	3�
45��-6�
4����

798;:�<>=@?'8;ACBED!F98HG�IJ<LKMK�<>K
?'<L=�NLOQPR8;AS=�T�NUBVD!FXW�D!F;BED�<L<LKMBED!FCY9D�Z@[\Y+NU]!:�GQW�^,_�W

`�D!Bba;<LKM:�BbNcYHN,de8fa�BVKUYgBih/BEK�F9BEjEB
k aml
Yon pE:M8;:�P�YHNcY9jEY9D!:,q9r

W)G2s#t9u;u#vg^)YHK�KUYHF;8;DJY�wJP�YHNcY9jV8;D!BEY
x Z!8;ACBED!F98(y'<>NU:M<9OzT!KMa�Oz<L:

h'BV{L<>D)|{
^
8;KMKUY
}2D�:MNUBbNUT�NeZ�~�}2D#a;<>:MN�BEF#Y9{>Bf�8C<LD�}2D#NU<Lj���jVBEF!�<>D!{LBEY k K�NUBV�!{LB�YHj�G�P�_�}�P

P�YHAS=!T�:�`,D!BVa9<LKM:�BVNUYHN k T�NH�8;D!89A�Y5Z!<3��Y9KM{L<>jE8;DJY
W)G2u;���f�;t5�Q<LjEjEYHNU<>K�K�Y�wJP�YHNUY9jE89D!B�Y

a(N�8;K�K�Y#y'BEBEBEY�Oz{L:�BV{9Oz<L:
k =!K�BVj6��w1q9u9u#q

���#�������L���
�!�L���Q�L�M�f�¡ ���¢¤£L¥>�������M¦M¦M ¤��¦���¢¤��§�¨X§��f�� ©��¢¤§M ¤�Q��¨ §M ©¥&��¨o�Mª��¬«2�Mª�����­®§� �¢¤�>���¯ 

�M�L�>ª��z«���¢¤��§�¨°¢¤§�«�ª�£>��¢¤�¡ ¤��¨L¦°±³²�§M ¤�)�¬�f��«��¯´o«2��ª�ª�µc¶#¢¤§R²��z«� ¤§U�M¦M¦M ¤��¦���¢¤��§�¨°­�§M 
��¢©��·
¢¤�z��¢¤��«2��ª(¥>���¬«�ª�§��¬£& ¤�
 ¤���¬¸>¹�º�»E¨��L�� ¬¢¤��«�£Lªz�� 2¶f¼!��«�§�¨>�¬��¥&�¡ �¢¤�>���¬��§��f�¡ ©��¢¤§M ¤����¨�¢¤�L�
�> ¤§c«����¬��§M­��> ¤§�¢¤§M¢Eµ&�f�"«�§M¨L��¢¬ ¤£L«�¢¤�z§M¨Hº��!�>�
�L�M�f�¡ ��M¨L�Mª¯µ&�¬����²����z¨e��¦�¦� ¤��¦U��¢¤�z§M¨
§��f�¡ ©��¢¤§M ¤�!­®§� 1§M ©¥&�z¨L�Mªf�¬«2��ª����6±³�Lª�£> ©��ª���¢Vµ½ ¤£Lª���¶&²��2¥&�z�M¨L��¶¿¾&£L¦M��¨L§���¨c¢¤��¦M ©��ªz�1��¨o¥
§M ©¥>��¨L�Mªf¼!����¦M�¿¢¤��¥�²��2��¨L���M²�§�¨>¦"§M¢¤�L�� ¤�©¹��M¨L¥��¬�>§�¼1��¢¤�L��¥>�¯À�«�£>ª�¢¤�����!­�§M !¢¤�>���¯ 
�M�L�>ª��z«���¢¤��§�¨���¨½¢¤�L�����L�� ¬¢¤��«�£Lªz�� !�¬�¡¢¬¢¤��¨L¦&º��!�L��¨½¼����& ¤§��f§M�¬��¢V¼!§��M�>�> ¤§U��«��>����¢¤§
�¬§�ª�ÁU��¢¤�L��¥¿ ©��¼1Âo�M«©¸¿���M¨o¥,¼!����¢¤£o¥¿µe¢¤�L���¯ ��> ¤§M�f�¡ ¬¢¤������º�¾¿�f��«��z�Mª���²��>�o�M�¬���"���
¦���ÁU��¨�¢¤§�¢¤�L�"��¢¤£o¥¿µ�§�­�²�§M¨L§M¢¤§M¨L��«��¯¢Eµ��M��¢¤�L��§��f�¡ ©��¢¤§M 6�����& ¤§�ÁU��¨�¢¤§�¨L§M¨��¤��¢¬·
�z��­�µ
¢¤�>���#�> ¤§��f�� ¬¢Eµcº#Ã#Ä&�o��£L��¢¤��ÁU�!��²��>�¯ ¤�z«��Mªc¼!§� ¤¸��¬�>§2¼1�(¢¤�L��¢(��¨)²�§M��¢(�> ©��«¡¢¤��«2�Mª
�¬��¢¤£L��¢¤��§�¨>��¢¤�>����«��M¨L¨>§M¢1Âf�6«�§M¨L�¬�z¥>�� ¤�2¥��)�& ¤§�ÂLª���²�º
ÅRÆ¿ÇHÈ�É ��Ê;��Ë��LÌLÌo� Æ ÌL�L�2Í ÉoÎSÉoÏ(Æ ���L� É ����Ð�Ñ Æ Ê;Í�� Î5ÉoÏ(Æ ���>� É ����Ð�Ò�ÓC��Ô

Õ®Í®Ö Æ�ÉoÏ(Æ ���L� É ����Ð�Ó×Ò�ÓC��Ô¤Õ®Í®Ö Æ�ÉLÏ�Æ ���L� É ����Ð�Ñ ÉfÎ9É � ÉfÎ Í®�UÍ�� Ç Ð��UÕ®Ø9��� Æ �MÍ Î Ì9Ð
Ñ/Í®��� É �>ÌoÌo� Æ Ìo�L�2Í ÉfÎ Ð É ��Ê;Í Î �LÕ��2�M�oÕ Æ �

Ù Ú(ÛRÜ!ÝJÞeß
à'á�Ü!â�ÞQÛ
ã¬äfåçæ>è�é�êcë¡ì�æ>ä�åçí+î�ì�æ>äeë�ï�ð�ñòäòì®óLíòïMî�ê¿ä+ô,ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&äRæ&ö9ï�è�êcë�æ>è¡î�ê¿è¡ï�ð�æ>éRé�æ>äò÷�ø�ê&öòöò÷�ì�ï�ô
ì�ä>ë¡æ3î�ï�ù&ïMè¡ê&÷!ú+ï�÷®ôòîQæ¿å6ñoíòé�ê¿ä5ûoäòæcü6÷�ïMôfõ>ï&ý°þ�îQôfì�ÿ9ïMè�ïMä>ëQú+ï�÷®ôòî�ì�é�öò÷�ø ôòìzÿ;ï�è¡ï�äLëQè¡ï��
óLíòì�è�ïMéRïMäLë¡î � êg÷®ê¿è¡õ&ï/äLí+é��9ï�è�æ¿å�ê¿õ>õ&è¡ï�õLêcë�ì�æ&äCæ&ö9ï�è�êcë�æ>è¡îQï��fì®î¤ë�î�äòæcüiê&ôòêUøfîMýSþ�÷�î�æ �

�



ôfì�ÿ9ïMè�ïMä+ð�ï�î�æ&ä ë¡ñòï,üiêUø
ûoäòæcü6÷�ïMôfõ>ïRì®î�è¡ï�ö+è�ï�î©ïMä>ë¡ïMô3åçæ&è�ð�ï�ô3ë¡æ°ë�ñ+ï,ôfï�ù>ï�÷�æ&öòé�ïMä>ë�æ&å
ë�æoæ>÷�î�ë�æ3ôfï�ê¿÷�ü6ìzë¡ñgë�ñòï/ôfìzÿ;ï�è¡ï�äLë�ûoäòæcü6÷�ïMôòõ&ï�è¡ï�öòè¡ïMî�ï�äLë¡ê¿ë�ì�æ&ä åçæ&è¡é�ê¿÷�ì�î�é�î�ý'ã¬ä5ö+ê&è �
ë�ì®ð�í+÷�ê&è � é�ï�ë�ñòæfôòî½ï �oì®î©ë�ë�æ°ôfïMê&÷Jü6ìzë¡ñ5ôfìzÿ;ï�è¡ï�äLë�ûoì�äHô æ&å�ôòê¿ë¡ê+ý��+æ&è�ï��òê&éRö+÷�ï � ë�ñòïMè�ïê¿è¡ï,é�ï�ë�ñòæfôòîQë�æ3åçí+î�ï�äoíòé�ï�è¡ì®ð�ê¿÷�ì�äfåçæ&è¡é�êcë�ì�æ&ä��çìEý ï>ý � ôòêcë�ê
ì�äCäoíòé�ï�è¡ì�ðMê¿÷iî�ðMê¿÷�ï�� �	��
 �ð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷;ì�äfåçæ&è¡é�êcë¡ì�æ>ä��bï�ì�ë�ñòïMè"æ&è�ôfì�ä+ê¿÷
� ��� ��æ&è6ä+æ&é�ì�äHê¿÷�î¡ð�ê&÷�ï�î�� ��� ��
 � ì�äfåçæ>è�é�êcë¡ì�æ>äï��föòè¡ïMî¡î�ïMô �oøQéRï�ê¿ä+î!æ&å9öHê¿è�ë�ì�ë�ì�æ&ä+î��bæ&è � ïMóLíòì�ùcê¿÷�ï�äLë�÷�ø � ïMóLíòì�ùUê&÷�ïMäLë1è�ïM÷�ê¿ë�ì�æ&ä+î�� �	��
 � ôòï�ä �ôfè¡æ&õ>è¡ê&é�î��bð�÷�ê>î�î�ì�úHð�ê¿ë�ì�æ&ä�ë�è¡ï�ïMî�
 � ö+è�ï�åçï�è¡ï�ä+ð�ïMî � æ&è�ôfï�è¡ì�ä+õ>î � ì�é�ê¿õ&ï�î � ý�ý�ý�iñòì®î�ü�æ&è¡û�ì®î�ôfïMù&æ&ë�ïMô)ë¡æ"ë¡ñòï�ðMê&î�ï1æ¿åòð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷cì�äfåçæ>è�é�êcë¡ì�æ>ä(ý��iñ+ï�ôfïMù&ï�÷�æ&ö+éRïMäLë
æ¿å;æ&ö9ï�è�êcë¡æ&è�î�æ¿å#ê¿äoø�ûoì�äHôRåçæ&è1ð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷oì�äfåçæ&è¡é�êcë¡ì�æ>äRì®îJê¿÷�üiêUøoîJê½ôfì��eð�íò÷�ë1ë�ê&î�ûQôfíòï
ë�æeë�ñòï�÷�ì�éRì�ë�ï�ô°äoíòé��9ï�è
æ¿å1ð�æ>é�éRæ>äò÷�ø,ïMî©ë¡ê �ò÷�ì�î�ñòïMô'æ>öHïMè¡ê¿ë�æ>è¡îiæcù>ï�èië�ñ+ïMî�ïQî¡ð�ê¿÷�ïMîMý�ã¬ä
ë�ñ+ï�ö+ê&è©ë¡ì�ð�íò÷�ê&è�ð�ê>î©ï�æ¿å+ê¿õ>õ&è¡ï�õLêcë�ì�æ&ä)æ&ö9ï�è�êcë¡æ&è�î � ë�ñòì®î�ì�î�ï�ù>ï�ä�é�æ&è¡ï1äòæ&ë�ì®ð�ïMê �ò÷�ï �Hï�ð�ê&í+î©ïë�ñ+ï�ð�æ&è¡è�ï�î©ö9æ&äHôfì�ä+õ,æ&ö9ï�è�êcë¡æ&è�î�æcù>ï�è½äoíòé�ï�è¡ì�ðMê¿÷Jî¡ð�ê¿÷�ïMî½ê&è�ïQë�ñòï�é�ïMê&ä+îMý��iñòï�î©ï�ü�ï�÷�÷ �
ûoäòæcü6äRæ&ö9ï�è�êcë�æ>è¡îJê&è�ï �+ê>î©ï�ôRæ&ä�öòè¡æoôòí+ð2ë�ê&ä+ô�ê&ôòôfì�ë�ì�æ&ä � ë¤ü�æ�æ&ö9ï�è�êcë�ì�æ&äHî�ë�ñ+ê¿ë�ôfæ�äòæ¿ëê¿ö+öò÷�øeë�æ�æ&è�ôfì�ä+ê¿÷#î¡ð�ê&÷�ï�î�ý
��æ�æcù&ï�è�ð�æ>é�ï�ë¡ñòïMî�ï�ôfì��eð�íò÷�ë�ì�ïMî � è¡ïMî�ïMê&è¡ð�ñ+ï�è�î�ñHêUù&ï6ð�æ>ä+î©ì®ôfïMè�ï�ô�ë¡ñòè¡ï�ï"é�ê¿ì�ä�ôfì�ÿ9ïMè �ï�äLë6ê¿öòö+è�æLê&ð�ñòï�îJåçæ&è�ë�ñ+ï½ðMê&î�ï�æ&å�æ&è�ôfì�ä+ê¿÷;î�ðMê¿÷�ïMîMý�� ï�ôfï�ë�ê¿ì�÷9ë�ñòïMé �HïM÷�æcümð�æ&ä+î�ì®ôfï�è¡ì�ä+õ

æ&ö9ï�è�êcë¡æ&è�î)æcù&ï�è)ë¡ñòïeî�ðMê¿÷�ï�� �"!�#%$'&�()()(*&+#-,/.eü6ñòï�è¡ï�#%$10324#6570328()()(9032:#-,iý7�iñ+ì�î
ð�÷®ê&î¡î�ìzúHðMêcë¡ì�æ>ä,ì®î �+ê&î�ïMô/æ&ä�� � ����ý

� ý3;
<>=@?BA6C)A-DFEHGJILKJDMA-DNILDOA-P	Q�R	SUT�GWV�VHXZY)C+IL?�QHYH[�ã�ë
ì®î�ê>î�î�íòé�ïMô3ê�ë�è�ê¿ä+î�÷®êcë�ì�æ&ä/åçíòäHð2ë�ì�æ&ä
ë¡ñ+êcë"ê>î�î�ì�õ>ä+î�ùUê&÷�í+ïMî�ì�ä'êQôòìzÿ;ï�è¡ï�äLëiäLí+éRïMè�ì®ð�ê&÷#î�ðMê¿÷�ï"åçæ&è6ê&÷�÷;ùcê¿÷�íòïMî�ì�äeë¡ñòï½æ&è¡ì�õ �
ì�ä+ê&÷#æ&è�ôfì�äHê¿÷;î�ðMê¿÷�ï&ý\�iñòï½æ&ö9ï�è�êcë¡æ&è�î1ì�ä,ë¡ñòï½æ&è�ôfì�äHê¿÷;î�ðMê¿÷�ï)ê&è�ï½ôfï�úHäòïMôeåçè�æ>é ë�ñòï
æ>öHïMè¡ê¿ë�æ>è¡î�ì�ä°ë¡ñòïRíòä+ôfïMè�÷�øoì�äòõ/î�ðMê¿÷�ï&ý^]
öHïMè¡ê¿ë�æ&è�î"ôfï�ú+äòï�ô°åçæ&è
åçí`_�_�ø°î©ï�ë¡î
í+î�ì�äòõ
ë¡ñòï�ï �Lë¡ï�ä+î�ì�æ&ä+ê&÷(öòè¡ì�ä+ð�ì�ö+÷�ï �9ï�÷�æ&ä+õ�ë�æ�ë¡ñòì�î
ð�÷®ê&î¡î�ý�ã¬ä
î©æ>é�ï�ð�ê&î�ïMî � ë¡ñòì�î�ï��föò÷�ì�ð�ìzëî¡ð�ê&÷�ï�ì�î�äòæ&ë�õ>ì�ù>ï�ä �+ífëJì�äfåçïMè�è¡ïMô�åçè�æ>é ê&ôòôfì�ë�ì�æ&äHê¿÷LûLä+æcü6÷�ï�ôfõ&ï�ê �9æ&ífë�ë�ñòï�æ&è�ôfì�ä+ê¿÷
î¡ð�ê&÷�ïa�bï&ý õ+ýRæ&äòï �Vë¡æ ��é�ê&äoø/ä+ï�õ>ê¿ë�ì�æ&ä3åçíòä+ð2ë¡ì�æ>ä+î�� ��b ��
2ý��iñòì®î½ì�î)ë¡ñòï�ð�ê>î©ï�æ¿å�ë�ñòï
ê&õ&õ>è�ïMõ>êcë¡ì�æ>äeæ&ö9ï�è�êcë¡æ&èiì�ä�� � �	�Eý

c ý�dHe3=@?BA6C)A-DfKgGheiQ)S>A6C�I	?UY)C+IL?�Qj[k]
öHïMè¡ê¿ë�æ>è¡îRê&î¡î©í+éRï'ê¿ä�ì�éRö+÷�ì®ð�ì�ë�äLí+éRïMè�ì®ð�ê&÷6î�ðMê¿÷�ï
í+ä+ôfï�è¡÷�øLì�äòõRë�ñ+ï�æ&è�ôfì�äHê¿÷#î�ðMê¿÷�ï½ü6ñòï�è¡ï
ùcê&÷�íòï�î6ê¿è¡ï�ôfï�ú+ä+ïMô#ý
l
î©í+ê&÷�÷�ø � ï�ê&ð�ñ'ð�ê¿ë�ï��õ>æ&è¡ø^#-m+ì®î!ôfïMê&÷zë1ê&î�ë�ñ+ïið�æ&è¡è�ï�î©ö9æ&äHôfì�ä+õ"ì�äLë¡ï�õ&ïMè�n�ýo�iñòì�î�ì®î�ë�ñòï6ð�ê>î©ï�æ¿ågp�ì�ä+õ&íòì®î¤ë¡ì�ð
]3�3þq� � � ��ê&ä+ôrp(ì�äòõ&í+ì�î©ë�ì®ð��s]3�3þq� ��t ��ý

u ý�v�=JQHS+I	DMA-KxwzyLA-S{Q�CHDM?BX�R	KZE)GJI	?|A-DNILDOA-P	Q�Y)C�I	?�QHY)[
]
öHïMè¡ê¿ë�æ>è¡î(î©ë�ì®ð�û½ë�æ)ê"öòí+è�ïM÷�ø½æ&è�ôfì�ä+ê¿÷
î¡ð�ê&÷�ï)ê¿ä+ô�ê¿è¡ï �+ê>î©ï�ôeæ&ä+÷�ø�æ&ä,æ&ö9ï�è�êcë�æ>è¡î�æ¿å(ë¡ñòì®î�î¡ð�ê&÷�ï>ýo�iñ+ì�î�ì®î1ë¡ñòï)ðMê&î�ï�æ&å(ë�ñòï
é�ï�ôfì�ê&äCæ>öHïMè¡ê¿ë�æ&èRæ&èQë�ñ+ïa}fíòõ&ïMäòæ3ì�äLë�ï�õ>è¡ê&÷�� � �	�Eý4�iñ+ïMî�ï�æ>öHïMè¡ê¿ë�æ&è�î�æ>äò÷�ø5í+î©ï
ë¡ñòï,è¡ï�÷®êcë¡ì�æ>ä~032Sê&ä+ô���nN�*nN�1�g� ê&ä+ô��1�x�gnM�1��� ë�ñHêcë�è¡ï�÷�ø3æ>äs032�ý�]�ë¡ñòï�è
æ>öHïMè¡ê¿ë�æ>è¡î�ì�äRë¡ñòì�îJð�÷�ê>î�î��bï&ý õ+ý � ë�ñ+ï�ü�ï�ì�õ&ñLë¡ïMôQéRï�ê¿ä�ôfï�úHäòïMôQì�är� b ��
!ê¿è¡ï �+ê>î©ï�ô�æ>äë �Eä+æ&è¡é�îiê&ä+ôeë ��ð�æ&äòæ>è�é�îMý\�iü�æRæ&ö9ï�è�êcë¡æ&è�î1ë¡ñ+êcë"ð�ê&ä �9ï�ôfï�úHäòïMô'ê �fì�æ&é�êcë¡ì�ðMê¿÷�÷�ø
æcù>ï�èiæ&è�ôfì�ä+ê¿÷(î¡ð�ê&÷�ï�î�ý
�iñòïeé�æ¿ë¡ì�ùcê¿ë�ì�æ&ä5æ¿åiæ&í+è�ü�æ>è�û3ì�î�ë�ñòï,ê&öòöò÷�ì�ðMêcë¡ì�æ>ä æ&å"ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä
æ>öHïMè¡ê¿ë�æ&è�î)ë�æ

î©ë¡êcë¡ì�î©ë�ì®ð�ê&÷�ôfì®î�ð�÷�æLî©í+è�ï�è¡ì�î�û;ý,ã¬ä5ö+ê&è©ë¡ì�ð�íò÷�ê&è � ü�ïeð�æ&ä+î�ì®ôfï�è�ë¡ñòïeï �Lë¡ï�ä+î�ì�æ&ägæ¿åiï��fì®î¤ë¡ì�äòõé�ì�ð�è�æLê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä�öòè¡æfð�ïMôòíòè�ï�î1åçæ>èiäLí+éRïMè�ì®ð�ê&÷#î�ðMê¿÷�ïMî�ë�æ�æ&è�ôfì�ä+ê¿÷;î¡ð�ê¿÷�ïMî��Vî©ïMïi� �	�#åçæ>èiê
î©ë¡êcë¡ï�æ¿å�ë�ñòï�ê&è©ë�ôòïMî¡ð�è¡ì�öfë¡ì�æ>ä'æ¿å!éRì®ð�è¡æ>ê&õ&õ>è�ïMõ>êcë¡ì�æ>ä�öòè¡æoð�ïMôfí+è�ï�î+
�ý��°ì®ð�è¡æ>ê¿õ>õ&è¡ï�õLêcë�ì�æ&ä
ë�ï�ð�ñòäòì®óLíòïMîiê¿è¡ï
ê&öòöò÷�ì�ï�ôeë¡æRêUù>æ&ì®ôeôfì®î�ð�÷�æLî©í+è�ï
æ¿å�ð�æ&äfúHôòï�äLë�ì®ê¿÷#ôòê¿ë¡êòý\��æRêUù>æ&ì®ô�ë�ñ+ï)è¡ï��
ì®ôfï�äLë�ì�úHðMêcë�ì�æ&äQæ¿åHë�ñòïiì�ä+ôfì�ùLì®ôfí+ê&÷fì�ä�ê)ôòêcë�ê"ú+÷�ï � ë�ñòïiì�äfåçæ&è¡é�êcë�ì�æ&äQæ¿åHë�ñòï�î©ï�ì�äHôfì�ùoì®ôfí+ê&÷�î

c



ì®î�ôòì�î©ë�æ>è©ë¡ïMô#ý\�°ì®ð�è¡æ>ê&õ&õ&è¡ï�õLêcë¡ì�æ>äRð�æ&ä+î�ì�î©ë¡î�æ>ä�ð�÷�í+î©ë�ïMè�ì�äòõ�ë¡ñòï�ôòêcë�ê�ì�ä�î�é�ê¿÷�÷�îið�÷�í+î©ë�ïMè¡î
�ç÷�ïMî¡î!ë¡ñ+ê¿ä �j� ì�ä+ôòì�ùoì®ôfí+ê¿÷®î�
Jê¿ä+ôRè¡ï�öò÷®ê&ð�ì�ä+õ½ë�ñòï"æ>è�ì�õ&ì�ä+ê&÷fùUê&÷�í+ïMî �oø�ë�ñòï"ö+è�æ&ë�æ¿ë¤øoö9ï��bê&ä
ê¿õ>õ&è¡ï�õLêcë�ï�ô"ùcê¿÷�íòï�
9æ¿åoë�ñòï�ð�÷�í+î¤ë¡ï�è�ýo}oïMï3� u �¿åçæ&è�ê"ôfï�ë�ê¿ì�÷�ï�ô½ê¿ä+ê&÷�øfî�ì�î#æ&å>ë¡ñòï1ö9ï�è�åçæ&è¡é�ê¿ä+ð�ï
æ¿åié�ì�ð�è�æLê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä°ü6ì�ë�ñgè¡ïMî�öHï�ð2ë�ë�æ°æ&ë�ñòïMè�ôfì®î¤ë¡æ&è�ë�ì�äòõ/ë�ïMð�ñ+äòì�óLíòï�î½åçæ&è�é�ì®ð�è¡æfôòêcë�ê
öòè¡æ¿ë¡ïMð2ë¡ì�æ>ä(ý
ã¬ä,ë¡ñòì®î�î�ï�ë�ë�ì�äòõ � ë¡ì�ö+ì�ðMê¿÷�÷�ø � äòæQéQí+ð�ñ,ì�äfåçæ>è�é�êcë¡ì�æ>ä,ì®îiêUùUê&ì�÷®ê �+÷�ï
æ&äeë¡ñòï½íòä+ôfïMè�÷�øoì�ä+õî�ï�é�ê¿äLë�ì®ð�î�æ¿å�ð�êcë¡ï�õ>æ&è¡ì�ï�î1ì�ä,æ&è�ôfì�ä+ê¿÷;î¡ð�ê¿÷�ïMîMý\�iñòì®î�åçæfð�í+î�æ&íòè�ü�æ>è�û�æ>ä�ë�ñòï)ë¡ñòì�è�ô,ð�÷�ê>î�î

æ¿å�ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�æ&ö9ï�è�êcë¡æ&è�î�ýo�iñòì®îiì�î�ë¡ñòï½æ&äò÷�øeð�ê>î©ï
ü6ñòï�è¡ï½äòæRê>î�î�íòé�öfë¡ì�æ>ä+îiê¿è¡ï�é�ê&ôfï
æ&ä�ë�ñ+ï�ï��fì�î©ë�ïMä+ð�ï½æ&å!ê&ä�íòäHôfï�è¡÷�øoì�äòõ�î¤ë¡è�íHð2ë�í+è�ï �9ï�äòï�êcë�ñ/ë¡ñòï�æ&è�ôfì�ä+ê¿÷(î¡ð�ê&÷�ï>ý
�iñòï î©ë�è¡í+ð�ë�íòè¡ï
æ¿å½ë¡ñòì�î�ü�æ&è¡ûCì®î,ê&îeåçæ&÷�÷�æcü"îMý � ï �HïMõ&ì�ä è�ïMùoì�ïMü6ì�äòõ5ì�ä�}oï�ð2ë¡ì�æ>ä

c ï��fì®î¤ë¡ì�ä+õXê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&äCæ>öHïMè¡ê¿ë�æ>è¡îRì�ä æ&è�ôfì�äHê¿÷"î¡ð�ê¿÷�ïMîMý��iñ+ì�î�î©ï�ð2ë�ì�æ&ä ê&÷�î�ægè�ïMùLì�ï�ü"î
ôfì�ÿ9ïMè�ïMäLë�íHî�ê&õ&ïMîRæ&å
ü�ï�ì�õ&ñLë¡îRì�ä�ê&õ&õ&è¡ï�õLêcë¡ì�æ>äXæ&ö9ï�è�êcë¡æ&è�î�ý4�iñ+ï�ä � ì�äs}oï�ð2ë�ì�æ&ä u � ü�ïð�æ>é�éRïMäLë½æ>ä3ë¡ñòï�î©í+ìzë�ê �òì�÷�ì�ë¤ø
æ&å�ë¡ñòïMî�ï�æ&ö9ï�è�êcë�æ>è¡î�åçæ&è�ö+è�æ&ë�æ¿ë¤øoö9ï �+íòì�÷®ôfì�äòõ+ý7}oï�ð2ë¡ì�æ>ä
�Rì�äLë�è¡æfôfí+ð�ïMî�äòï�ü�æ&ö9ï�è�êcë�æ>è¡î�åçæ&è6î�æ&÷�ùoì�äòõ�ë�ñòï�î�ñòæ&è�ë¡ð�æ&é�é�ì�ä+õ>î�æ¿å�ï �fì�î©ë�ì�äòõRæ&äòï�î � ê¿äHôê¿äHê¿÷�øx_MïMî�ë�ñ+ï�ì�è"öòè¡æ&ö9ï�è�ë�ì�ïMîMýo�iñòï�ü�æ&è¡û�ú+äòì®î�ñòïMî6ü6ì�ë�ñ°î�æ&é�ï�ð�æ>ä+ð�÷�í+î�ì�æ>ä+î�ý

� ������Ý������)Ü!â�ÞQÛ Þ
	��"Ý��)Ü�ÞQÝ��.â�Û Þ�ÝJß
âMÛ
������á��������
ã¬ä�ë�ñòì®î"î�ïMð2ë¡ì�æ>ä � ü�ï)è¡ï�ùoì�ï�ü�î�æ&é�ï½æ¿å�ë�ñòï�ï �fì�î©ë�ì�äòõ�ê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä�æ>öHïMè¡ê¿ë�æ&è�î�ì�ä/æ&è�ôfì�ä+ê¿÷î¡ð�ê¿÷�ïMî"ë�ñ+ê¿ë
æ>öHïMè¡ê¿ë�ïQôòì�è¡ïMð�ë�÷�ø/æ>ä3ð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷�ùUê&÷�í+ïMîMý � ï �9ï�õ>ì�ä
ü6ì�ë�ñ3ë�ñòïRöò÷�íòè�ê¿÷�ìzë¤ø
è¡íò÷�ï>ý �iñòï�äCü�ï�åçæ>÷�÷�æcü%ü6ìzë¡ñ5ë�ñòï�é�ïMôfì®ê¿äCê&ä+ô ë�ñ+ï1}oíòõ>ï�äòæ3ì�äLë�ïMõ&è�ê¿÷Eýa�iñòï1}oí+õ&ï�ä+æ
ì�ä>ë¡ï�õ>è¡ê&÷�õ>ï�äòïMè¡ê&÷�ì _�ï�î"ë¡ñòïQé�ï�ôfì�ê&ä ê&ä+ô
æ&ë�ñòïMè�ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä'æ&ö9ï�è�êcë¡æ&è�î�ì�ä ðMêcë�ïMõ&æ>è�ì®ð�ê&÷
î¡ð�ê¿÷�ïMîMý9� ï½úHäòì�î�ñ/æ&ífë¡÷�ì�äòì�äòõ�ë�ñòï�æ>è¡ôòì�ä+ê&÷#ü�ïMì�õ>ñLë�ïMô,é�ïMê¿ä�ý

����� ������� ����!#"%$&�'�(�*)
�iñòï,+1÷�íòè�ê¿÷�ìzë¤ø5è¡íò÷�ï �bæ&è�öò÷�íòè�ê¿÷�ìzë¤øgåçí+ä+ð2ë¡ì�æ>äg
�ð�æ>è�è¡ïMî�öHæ>ä+ôòîQë�æ ë�ñ+ï
î©ïM÷�ï�ð2ë�ì�æ&ä�æ¿å
ë�ñòï
é�æ>î©ë�åçè¡ïMóLíòïMäLëiïM÷�ïMé�ï�äLë¡îMýJã¬ä,åbê>ð2ë � ë�ñòï�ôfï�ú+äòì�ë�ì�æ&ä'ôfæoïMîiäòæ&ë�è¡ï�ë¡íòè¡ä/ê�î�ì�äòõ>÷�ï)ï�÷�ï�é�ïMä>ë
�òífëQë�ñòï/î©ï�ëQæ&åiïM÷�ïMé�ï�äLë¡î�ë�ñ+ê¿ëRê&öòöHï�ê¿è�é�æ>è�ïeæ&å³ë�ïMä(ý3þ�î¡î�íòé�ì�äòõ3ë�ñ+ê¿ëQùcê¿÷�íòï�î�ë�æ �Hï
ê¿õ>õ&è¡ï�õLêcë�ï�ô �9ï�÷�æ&äòõXë�æ5ë¡ñòï î�ï�ë�� � ë�ñòï öò÷�íòè¡ê&÷�ì�ë¤øCè¡íò÷�ï3ð�ê&ä �Hï3åçæ&è¡é�íò÷®êcë¡ïMô�ì�ä ë�ñòï
åçæ&÷�÷�æcü6ì�äòõQë�ïMè�é�î��çë�ñòì®î"ôfï�ú+äòì�ë�ì�æ&ä'ì®î �+ê&î�ïMô�æ&ä � �j� ��
.-
/1032547698:6<;=4?>A@8eiI�='=�A-K w�BC-W�EDGFIH\�6�U

A%Y�I�ö+÷�íòè�ê¿÷�ì�ë¤ø6åçíòä+ð�ë�ì�æ&ä1JLK`Q)KMB��O� 5 &)(�()(*&+� D 
A%Y�DNKJQ�Y)QHD9R T3IL?-?`DNKJR�Y)QEOZA-Kz�~Y)R�D9K`ILD K@R�P�A-Kf�8I�='=JQ�I	S�Y�eiRLS{Q�R T�D QHK7A-K��6� 5 &�()(�(*&{� D 
D9K`I	KQOSR

�iñòì®î)ôòï�ú+äòì�ë�ì�æ&ä î©ñ+æcü"î"ë¡ñ+êcë)ë�ñòïRöòè¡æfð�ïMôòíòè�ïRð�ê&ä �9ïRê&öòöò÷�ì�ï�ô°ë�æ�ï�÷�ï�é�ï�äLë�î
ì�ä3æ>è �
ôfì�ä+ê¿÷;î¡ð�ê¿÷�ïMî�ê&î�ü�ïM÷�÷;ê&î�ë�æQï�÷�ï�é�ï�äLë�î�ì�äeäòæ>é�ì�ä+ê&÷9î¡ð�ê&÷�ï�î�ý
}oæ � �Cì�î�äòæ&ë�è¡ïMóLíòì�è�ï�ôRë�æ �Hïæ&è�ôfïMè�ï�ô#ý

+1÷�íòè�ê¿÷�ìzë¤ø½è¡íò÷�ïið�ê&ä �9ï�ï �oë�ï�äHôfïMô�ë�æ)ì�äLë�è¡æfôfí+ð�ï�ü�ï�ì�õ&ñLë¡î�ë�æ
é�ïMê&î�íòè¡ï1ë¡ñòïiè�ïM÷�ì®ê �òì�÷�ìzë¤ø
æ¿å(æ>è�ë¡ñòï½ð�æ&äòúHôfï�äHð�ï)ì�ä�ïMê&ð�ñ,ùUê&÷�í+ï�� m ý\�iñòì®î�ì�î�åçæ>è�éQíò÷�ê¿ë�ï�ô�é�ê¿ûoì�ä+õ�ï��föò÷�ì®ð�ì�ë�ë¡ñòï
ì�ä �
åçæ&è¡é�êcë¡ì�æ>äRî�æ&íòè�ð�ï�î5T � !�� 5 &�()()( & � D .z�çñ+ï�è¡ï6ü�ï"ê>î�î�íòé�ïië�ñ+ê¿ë�� m î©íòö+öò÷�ì�ïMîJë�ñòï"ùcê&÷�íòï� m 
�ê¿ä+ô,ôfï�ú+ä+ì�äòõQë�ñ+ï
ü�ï�ì�õ&ñLë¡î�ê&î�ï�ì�ë�ñòïMè6ê�åçíòä+ð�ë�ì�æ&äQU åçè�æ>éVT ì�äLë¡æQê�õ>ì�ù>ï�äeôfæ>é�ê¿ì�ä
�çï>ý õHý � � � & � ��
�æ&è�ê&î½ê/ü�ïMì�õ>ñLë�ì�äòõ�ù>ïMð�ë�æ&èWU � �YX 5 &)(�()(*&�X D 
2ý[Z�æ¿ë¡ñ ê&öòöòè¡æ>ê&ð�ñ+ïMî)ê¿è¡ï
ïMóLíòì�ùcê¿÷�ï�äLë6ê&î�X m �\Xf��� m 
�ýJã¬ä,ë¡ñòï�ôfï�úHäòìzë¡ì�æ>ä�æ&å�ë¡ñòï½ü�ïMì�õ>ñ>ë¡ïMô,öò÷�í+è¡ê&÷�ì�ë¤ø�åçíòä+ð�ë�ì�æ&ä'ìzë

u



ì®î6ê¿÷®î©æ�ð�æ>ä+î©ì®ôfïMè�ï�ô,êQåçíòä+ð�ë�ì�æ&ä��'ë�æ�è¡ï�÷®êcë¡ï
ï�ê&ð�ñ/ì�äfåçæ>è�é�ê¿ë�ì�æ&ä�î�æ&í+è¡ð�ï
ü6ì�ë�ñ/ë�ñ+ï)ùcê&÷�íòï
ì�ë�î©íòö+öò÷�ì�ïMî:-��9��� m 

� � m ý
� ìzë¡ñ/ê&÷�÷9ë¡ñòì�î�ì�äfåçæ&è¡é�êcë¡ì�æ>ä � ë¡ñòï½ü�ïMì�õ>ñLë�ïMôeöò÷�í+è¡ê&÷�ì�ë¤ø�è�íò÷�ï½î©ïM÷�ï�ð2ë¡î�ë�ñ+ï
ùcê¿÷�íòï�î�ë¡ñ+êcëê&ðMð�íòéQíò÷®êcë�ï½é�æ&è¡ï½ü�ïMì�õ>ñLë¡îMý��iñòì®î6ì�î6åçæ&è¡é�ê&÷�ì _�ï�ô �9ï�÷�æcü �Lø,éRï�ê¿ä+î"æ¿åJêRåçíòä+ð2ë¡ì�æ>äa�����

ë�ñHêcë½ü6ñòï�ä3ê&öòöò÷�ì�ï�ô°ë¡æ������ è�ï�ë�íòè¡ä+î6ë¡ñòï�ê&ð�ð�íòé�í+÷�ê¿ë�ì�æ&ä
æ&åJë�ñòïRü�ïMì�õ>ñLë¡î
æ¿å�ê¿÷�÷�ë�ñòï
î�æ&íòè�ð�ï�î/�	�)ë¡ñ+êcë�î�íòöòö+÷�ø,ë�ñòï½ùcê¿÷�íòï��9ý
/1032547698:6<;=4�

��QHD(U��+Q�I J�Q)A|w KhDOA-K w P�Q�C)DNRLSkR T y	A-e�Q)K`Y>A6R	K����fD9K`Q)K I eiI�='=�A-K w� B�� -o� D F H9�O�/
ZA%Y1I�ü�ïMì�õ>ñLë�ïMôgö+÷�íòè�ê¿÷�ì�ë¤ø åçí+ä+ð2ë¡ì�æ>äGJLKJQHK B����O� 5 &�()()(*&+� D 
�A%YD9K`QiY)Q)D�R TiIL?-?
D9K`R�Y)Q�O4A-K � YHRaDNKJI	D K@R[P A-Kk���������L�YP 
�� �����L�9O`
 JLKJQHS{Qf�����L�O� 
�������! #"%$'&�( Xf��� � 

ã¬ä'ë�ñòì®î�ôòï�ú+äòì�ë�ì�æ&ä � ë¡ñòï�è�ê¿äòõ>ï)æ&å!ë�ñòï�ü�ï�ì�õ&ñLë�î6ì�î�è�ï�î¤ë¡è�ì®ð2ë¡ïMô�ë�æ �9ï�ì�ä
î�í+ð�ñ°ê�ü�êUøë�ñHêcë�ê>ôòôfì�ë�ì�æ&ä�ì®î�ê&÷�÷�æcü�ïMô#ý9�iñòï�è¡ï�åçæ>è�ï � è¡ïMê&÷+äoíòé��9ï�è�î�ê&ä+ô�ì�äLë�ï�õ>ï�è�äLí+é��9ï�è�î�ê¿è¡ï �9æ¿ë¡ñê¿ö+öòè�æ>öòè¡ì�ê¿ë�ï
åçæ&è"ü�ï�ì�õ&ñLë�ì�äòõ�ù>ïMð2ë¡æ&è�î�ý
�
æ&è¡ï�æcù&ïMè � æ>è¡ôfì�ä+ê&÷�î�ðMê¿÷�ïMîiü6ñòïMè�ï�ê>ôòôfì�ë�ì�æ&ä ��÷�ì�û>ïæ&ö9ï�è�êcë¡æ&è�î�ê&è�ïiôfï�úHäòïMôRê¿è¡ï�ê&÷�î�æ)ê&öòöòè¡æ&öòè¡ì®êcë�ï>ý �iñòì®î!ì�î�ë¡ñòï6ð�ê&î�ï�æ¿å+æ>è¡ôfì�ä+ê&÷oî¡ð�ê&÷�ï�î�ü6ìzë¡ñ

ë �¬ð�æ>äòæ&è¡é�î��bî�ï�ï1� � �	��åçæ&è
ê,ôfï�ë�ê¿ì�÷�ï�ô
ê¿ä+ê&÷�øfî�ì�î�æ¿å!ë ��äòæ>è�é�î�ê&ä+ô'ë ��ð�æ&äòæ>è�é�î6ì�ä
æ&è�ôfì�ä+ê¿÷
î¡ð�ê¿÷�ïMî�
2ý1� ï,ü�æ&íò÷®ô ÷�ì�û&ï�ë¡æ
íòä+ôòï�è¡÷�ì�äòï�ë¡ñ+êcëQë�ñòïMè�ï�ì®î�äòæ3äòï�ï�ô ë�æ
ì�é�öHæLî©ï�ë¡ñ+êcëQë�ñòï
ôfæ>é�ê&ì�ä/æ¿å�ë�ñòï�ü�ï�ì�õ&ñLë�î6ê¿è¡ï)ï�óLí+ê¿÷;ë¡æQë¡ñòï�æ&ä+ï)æ&å�ë¡ñòï�ôòê¿ë¡êòý

���<� ) )+*(!*�-,
�iñòïié�ïMôfì®ê¿ä�öòè¡æfð�ï�ôfíòè¡ï�ì®î�ë�æ�î�ï�÷�ïMð�ëJë�ñòï6ïM÷�ïMéRïMäLëJë�ñ+ê¿ë!æfðMð�íòöòì�ïMîJë�ñòï"ð�ï�äLë�è�ê¿÷oö9æ>î�ìzë¡ì�æ>ä
æ¿å!ê�î©ï�ó>í+ï�ä+ð�ï)æ&å�ïM÷�ïMéRïMäLë¡î6ü6ñòïMä,ë¡ñòï�ø/ê¿è¡ï
æ>è¡ôòï�è¡ïMô,ê>ð�ð�æ&è�ôfì�ä+õ�ë¡æQë¡ñòï�ì�è6ùcê¿÷�íòï&ý
�iñ+ì�î
ð�ê&ä �9ï½åçæ&è¡é�ê¿÷�ø,ôfï�î�ð�è�ì �Hï�ôeåçæ>è6äoíòé�ï�è¡ì�ðMê¿÷(ôòê¿ë¡ê�ê&î�åçæ>÷�÷�æcü"î -
/1032547698:6<;=4/. @ e�I+=W=�A-Kxw10k[32 D F42 A%Y�I�é�ïMôfì®ê¿ä R T�y	A-e�QHKJY>A6R	K5� A TH[

6 �O� 5 &)(�()(*&{� D 

�87 (�9�:<;	=?>A@CB+(�9�:<;	=?>AD�EF@G JLK`Q)KH� A%YzQ)P�Q)K
��I � ;3D�E> $ JLK`Q)KH� A%YzRjy'y

JLK`Q)S{Qk!KJ\� � 
>&#L!LML &NJ\�C��
�. A%YkIr=`Q)S>efGhD I	DMA6R	K R Tr! � &#L!LML�&O��. Y>GJC KsDNKJI	D�� I � m'P 5 $RQ
� I � m $ THR	SfIL?-?`n9� ! c &�LML!L &N��.�SNAYR-Q R�� I � m $ A%Y�D9K`QzAUT DNKa?�I	SOwxQHY�D�Q)?�QHe�Q)KJD�A-K�DNKJQfC�RL?-?�Q�CHDMA6R	K
�`5�&#L!LML�&+� D�V R
� ñòï�ä
ôòïMê¿÷�ì�äòõ�ü6ìzë¡ñ'ðMêcë¡ï�õ&æ>è�ì®ð�ê&÷9ô+êcë¡êa�çë�ñòì®î6ì®î � 6 ì®î"êQåçíòä+ð2ë¡ì�æ>äR6 -W� D F �U
 �æ&ä+ï)æ&å�ë¡ñòï½åçæ&÷�÷�æcü6ì�äòõ�ï��föòè¡ïMî¡î�ì�æ>ä+î�ü6ì�÷�÷ �9ï�í+î©ï�ôeåçæ>èië�ñòï�ðMê&î�ï½æ¿å-� �9ï�ì�äòõ�ï�ù>ï�äS-

� I �XW ;3D�E>�Y $ � I �%Z ;3D�E>\[ $
�iñòï�ø/ð�æ>è�è¡ïMî�öHæ>ä+ô � è¡ïMî�öHï�ð2ë�ì�ù&ïM÷�ø � ë�æ�� I � D-] G $ ê¿ä+ô,ë�æ7� I � D-] G B 5 $ ý�iñòì®î�ôfï�ú+äòì�ë�ì�æ&äCðMê¿ä5ê¿÷®î©æ �9ï,ï �oë�ï�äHôfïMô ë¡æ
ì�äHð�÷�í+ôfïeü�ï�ì�õ&ñLë�ì�äòõ°ù>ïMð2ë¡æ&è�î�ý/ã¬ägë�ñ+ì�î

ð�ê>î©ï � ë�ñ+ï
ð�ï�äLë¡è¡ê&÷�ïM÷�ïMé�ï�äLë�ì�î�ê è¡ï�÷®êcë�ì�ù&ï/ö9æ>î�ìzë¡ì�æ>ä�ê>ð�ð�æ>è¡ôòì�äòõ3ë�æ ë�ñ+ï°ü�ïMì�õ>ñ>ë�î�ý�þ�îì�äCë¡ñòï°ð�ê&î�ï/æ¿å�ë¡ñòï,+1÷�íòè�ê¿÷�ìzë¤ø5è¡íò÷�ï � ü�ï/åçæ&è¡é�ê¿÷�ì�_Mï,ë¡ñòì�î�ôòï�ú+äòì�ë�ì�æ&ä ð�æ>ä+î�ì�ôfïMè�ì�äòõ ë�ñòïî�ï�ë�æ&åJî�æ&í+è¡ð�ïMî�T � ë�ñòï�åçíòä+ð�ë�ì�æ&äR�3ë�ñ+ê¿ë)ê>î�î�ì�õ>ä+îië¡ñòï�ùcê¿÷�íòïMî"ë�æ�ë¡ñòïQî�æ&í+è¡ð�ïMî"ê&ä+ô/ë�ñòïü�ï�ì�õ&ñLë�ì�äòõRù&ïMð�ë�æ>è�U°ý

�



/1032547698:6<;=4�� ��QHD(U��+Q�I J�Q)A|w KhDOA-K w P�Q�C)DNRLSkR T y	A-e�Q)K`Y>A6R	K����fD9K`Q)K I eiI�='=�A-K w� 6��G-�� D F�� A%YzI^� ï�ì�õ&ñLë¡ïMôr�°ïMôòì�ê&ä R T�yLA-eiQ)K`Y>A6R	K5� A TH[� 6 � �6�`5�&�()(�( &{� D 

�8��A TzI	K@yZRLKJ?BX�A T3�����'�6�h
 � � L � Q �����L���)

JLK`Q)S{Qf�����rA%Y�I^T�GhK@CHDMA6R	K R	P	QHS�D9K`Q7P�IL?BGJQ>Y�A-K !��`5�&�LMLML�&+� D . y'Q��
K@Q�y I�Y^�����L�6�h
��� ���! " $	�3( Xz���	��
FILK�y�JLK`Q)S{Q
��A%Y3DNKJQ3? I	SOwxQ>Y>D
Q)?�QHe�Q)KJDoA-KZ!��h5�&�LML!L &{� D .fD9K`I	DoA%Y�Y>eiIL?-?�Q)S

D9K`I	K1� R�� K A%Y�A%Y �
���mé�ê �g!j�
� ����!j� 5 &#L!LML�&+� D .x& ��� �g. R
ã¬äXë¡ñòì�î�ðMê&î�ï � ë�ñ+ï�é�æ>î©ëQäHêcë�í+è¡ê&÷�ü�ï�ì�õ&ñLë�ì�äòõ ù&ïMð�ë�æ>è�ì®îQæ>äòï�ôòï�ú+äòï�ô �oøgöHæLî©ì�ë�ì�ù&ïè¡ïMê¿÷#äoíòé �HïMè¡î�ë¡ñ+êcë)ê&ôòô�ë�æ�æ>äòï&ý/�iñòì�î"ì�î � � X m � � ê¿äHôQX m �:� � & � ���bäòæ¿ë¡ï½ë�ñ+ê¿ë"ë�ñòï

ôfï�ú+äòì�ë�ì�æ&ä5è¡ïMóLíòì�è�ï�î X m��� � 
2ý��"æcü�ï�ù>ï�è � æ&ë�ñòïMè�öHæLî�î�ì �òì�÷�ì�ë�ì�ïMî�ê&è�ïeê&÷�î�æ'öHæLî�î�ì �ò÷�ï>ý'ã¬äö+ê&è©ë¡ì�ð�íò÷�ê&è � ä+ê¿ë�íòè�ê¿÷¿äoíòé �HïMè¡î�ð�ê&ä �Hï�ð�æ&äHî©ì®ôfï�è¡ïMô(ý �iñòï�ü�ï�ì�õ&ñLë¡ïMô½é�ïMôfì®ê¿ä½åçæ>è�ü�ï�ì�õ&ñLë¡îì�ä�� ð�ê¿ä�ï�ê&î�ì�÷�ø �Hï�ë�è�ê¿ä+î�÷�ê¿ë�ï�ôQì�äLë�æ�ë�ñòï
öòè�ïMùoì�æ>í+îJæ&ä+ï6ë�ñòè¡æ&í+õ&ñ�äòæ>è�é�ê¿÷�ì _Mêcë¡ì�æ>ä(ý��iñ+ì�î
ì®î � ôfï�ú+äòì�äòõ�ê�ä+ï�ü�ü�ï�ì�õ&ñLë¡ì�äòõRù&ï�ð2ë¡æ&è�X��m � X m�� � � X � ý
�°æ>è�ïMæcù&ï�è � ê&ä�æ>è¡ôòì�ä+ê&÷#î�ðMê¿÷�ï� ü6ìzë¡ñ/éQíò÷�ë�ì �Eùcê¿÷�íòï�ô�÷�æ&õ>ì�ð)æ>öHïMè¡ê¿ë�æ&è�îið�ê&ä/ê&÷�î�æ �Hï�í+î�ïMô(ýJã¬ä�ë¡ñòì®î"ð�ê>î©ï � �Hï�î©ì®ôfïMî"æ¿å�êë �¬ð�æ>äòæ&è¡é åçæ>è�ê&ôòôòìzë¡ì�æ>ä � ê&äRì�äoù&æ>÷�ífë¡ì�ù>ïiäòï�õLêcë�ì�æ&ä�ì®î1ê¿÷®î�æ)è¡ïMóLíòì�è¡ïMôr�bê)åçíòäHð2ë�ì�æ&ä���åçè¡æ&é� ë�æ � 
2ý1ã¬ä°î�í+ð�ñ'ð�ê&î�ï � ì�ä+î©ë�ï�ê&ô/æ¿å!î©ïM÷�ï�ð2ë�ì�äòõ�êRùcê¿÷�íòï�æ&ä�ë�ñòï �Hê&î�ì�îiæ&å�ë�ñ+ï�ùUê&÷�í+ï � L �ü�ï"ü�æ>íò÷®ô�í+î©ï"ë�ñòï
ï�÷�ï�é�ï�äLë���� � î�í+ð�ñ�ë�ñ+ê¿ë�ì�ë¡î�äòï�õLêcë�ì�æ&ä�ì®î�ê&÷�î�æ^���bìVý ï&ý � ���s�
�6��
{
2ý
�� 
��Y> ���! 70"��#:8%$ 8 6&#:8:6&'(#
�iñòïMè�ï ï��fì®î¤ë�î�ê�î©ï�ë°æ¿åQê&õ&õ&è¡ï�õLêcë¡ì�æ>ä�æ>öHïMè¡ê¿ë�æ>è¡î,ë�ñ+ê¿ë'ê&è�ïgî�ì�é�ì�÷�ê&è,ë¡æCë¡ñòïgéRï�ôfì®ê¿ä(ý
�iñòïMøgê&è�ïeë�ñòï/î©æ ��ðMê¿÷�÷�ï�ôgæ&è�ôfï�è�î©ë¡ê¿ë�ì®î¤ë¡ì�ðMî��bü�ï/ôfï�ä+æ¿ë�ï,ë�ñòì®î�åbê¿é�ì�÷�øgæ¿å6åçíòäHð2ë�ì�æ&äHî��oø
�*) 
�ý~]
è�ôfï�è�î¤ë�êcë¡ì�î©ë�ì®ð�îRö9ï�è¡éRì�ë�ë�ñòï°î�ï�÷�ïMð�ë�ì�æ&äCæ&å�ë¡ñòï�n �Eë�ñ�õ&è¡ïMê¿ë�ïMî©ëQùcê&÷�íòï>ý4��æ ôfæ
î�æ � ë�ñòï�æ&ö9ï�è�êcë�æ>è�è¡ïMóLíòì�è�ï�î�ê°öòè¡ï�÷�ì�é�ì�ä+ê¿è¡ø3æ>è¡ôòï�è¡ì�äòõ°ö+è�æfð�ï�î�î�ê&î�ì�ä5ë�ñ+ï�ð�ê>î©ï�æ&å6ë�ñòïé�ïMôfì®ê¿ä�ê&ä+ôQë�ñòïMä�ê&ä�ì�äLë�ïMõ&ïMèJùUê&÷�í+ï�n�ì�ä�ë�ñòï6è�ê¿äòõ>ï^� � &N�r�fë¡æ�î©ïM÷�ï�ð2ëJë�ñ+ï3n �Vë¡ñRïM÷�ïMé�ï�äLëMý
þ"÷�ë�ïMè�äHêcë�ì�ù&ïM÷�ø � ê�ôfï�ú+ä+ìzë¡ì�æ>ä/ðMê¿ä �Hï�õ>ì�ù>ï�ä,ü6ñ+ï�ä'ì�äHî¤ë¡ïMê&ô�æ¿å!ê¿ä/ì�äLë¡ï�õ&ïMè6ùcê¿÷�íòï � êRè¡ïMê¿÷äoíòé��9ï�è,+Xì�ä/ë�ñ+ï�íòäòì�ë"ì�äLë�ïMè�ùcê&÷#ì�î6õ>ì�ù>ï�ä(ý!ã2ý ï&ý � î�ï�÷�ïMð2ë¡ì�ä+õQë¡ñòï�ï�÷�ï�é�ïMä>ë6ë¡ñ+êcë6æfð�ð�íòöòì�ïMîë�ñ+ï-+�( ���W� ö9ï�è�ð�ïMä>ë�ê¿õ>ï�æ¿å+ë�ñòï6ôfæ>é�ê&ì�ä�ý�þ�î�ë¡ñòïiæ&ö9ï�è�êcë¡æ&è�æ>äò÷�ø�è�ïM÷�ì�ïMî�æ&ä�ë�ñòïiæ>è¡ôfïMè�ì�äòõ �ì�ë�ð�ê¿ä �9ï�ê¿öòöò÷�ì�ïMô�ë�æ�æ&è�ôfì�ä+ê¿÷(î¡ð�ê&÷�ï�î�ý
� ñòï�äSë�ñ+ï/î�ï�÷�ïMð�ë�ì�æ&äCæ&å
ê¿äSï�÷�ï�é�ï�äLë�ì�î �+ê>î©ï�ô5æ&ä�ê3è¡ïMê&÷�äoíòé �HïMè1�bì�äSë�ñ+ï�íòä+ìzë

ì�ä>ë¡ï�è¡ùcê¿÷-
�ü�ï�ì�õ&ñLë�î�ðMê¿ä �Hï�ì�ä+ð�÷�í+ôòïMô/ì�ä�ë�ñ+ï�ôfï�ú+ä+ìzë¡ì�æ>ä(ý
�iñòì®î6ð�æ&è¡è¡ïMî�öHæ>ä+ôòî�ë�æ�è¡ï�öò÷®ê&ð�ï
� L � �oø�+ ì�ä/.�ï�ú+äòì�ë�ì�æ&äZ�Hý9� ï)ôfï�äòæ&ë�ï �oø � �*) ë�ñòï)ð�æ>è�è¡ïMî�öHæ>ä+ôfì�äòõ�ü�ï�ì�õ&ñLë�ï�ô�æ&è�ôfï�è
î©ë¡êcë¡ì�î©ë�ì®ð�îMý�ã�ëJì®îJð�÷�ïMê&è�ë¡ñ+êcë!ë¡ñòï6ê¿öòöòè¡æ>ê>ð�ñ�ì®î�î�ì�éRì�÷®ê¿è�ë�æ)ë�ñ+ïiðMê&î�ï�æ&å+ë¡ñòïiü�ïMì�õ>ñ>ë�î�ì�äQë�ñòï
é�ïMôfì®ê¿ä�ý�þ
î �Hï�åçæ&è¡ï � ü�ï�ì�õ&ñLë¡î!ð�æ>è�è¡ïMî�ö9æ&ä+ô�ë�æ
ë�ñòï6ì�é�öHæ>è©ë�ê¿ä+ð�ï�æ&å+ë�ñ+ïiî�æ&í+è¡ð�ïMî!ê¿ä+ôQð�ê&äï�ì�ë�ñ+ï�è �Hï�è¡ïMê&÷;æ&èiä+êcë¡íòè�ê¿÷;äoíòé��9ï�è�î�ý!ã¬ä�ë�ñòï½÷®êcë�ë�ï�è"ðMê&î�ï � äòæ>è�é�ê¿÷�ì _Mêcë¡ì�æ>äeì®îiè�ï�ó>í+ì�è¡ïMô#ý]
è�ôfì�äHê¿÷;î�ðMê¿÷�ïMî�ð�ê¿ä/ê¿÷®î©æ �Hï½í+î�ïMô(ý�ã¬ä�ë�ñ+ì�îið�ê>î©ï � ë�ñòï½ö+ê&è¡ê&éRï�ë�ïMè/n1î�ñòæ&í+÷�ô �Hï½ê�ùcê&÷�íòïì�ä�ë¡ñòï�î¡ê¿é�ï½æ&è�ôfì�äHê¿÷#î�ðMê¿÷�ï��çì�ä+î¤ë¡ïMê>ô�æ&å�êRè¡ïMê¿÷#äoíòé �HïMè6ì�ä/ë¡ñòï�íòäòì�ë�ì�ä>ë¡ï�è¡ùcê¿÷-
2ý

����0 1���2 )+,�3V!N, " )42 � ���
þ"ä ê¿÷�ë�ïMè�ä+ê¿ë�ì�ù&ï�ê&õ&õ>è�ïMõ>êcë¡ì�æ>ä'æ&ö9ï�è�êcë�æ>è6ë�ñHêcë�ê¿÷®î©æ�öHïMè�é�ì�ë¡î�ë�ñòïRì�äHð�÷�í+î©ì�æ&ä æ¿å1ü�ï�ì�õ&ñLë¡î
åçæ&è�ë�ñòïeì�äfåçæ>è�é�êcë¡ì�æ>ä5î©æ>íòè¡ð�ïMî½ì®î�ë¡ñòï�}oíòõ>ï�äòæ°ì�äLë�ïMõ&è�ê¿÷ � � �����bî�ï�ï � ��u �1åçæ&èRê°ôfï�ë�ê¿ì�÷�ï�ô
ê&ðMð�æ>íòäLë½æ&å�ì�ë¡î�öòè�æ>öHïMè©ë¡ì�ï�î+
�ý5�"æcü�ï�ù>ï�è � ë�ñòì®î�ì�äLë�ï�õ>è¡ê&÷1ôfæoïMî½äòæ&ë�ð�æ>ä+î©ì®ôfïMè�ü�ïMì�õ>ñ>ë¡ì�ä+õù&ï�ð2ë¡æ&è�î��òíòëRë¡ñòï°î©æ ��ðMê¿÷�÷�ï�ôgåçí`_�_�øXé�ïMê>î©í+è�ï�î�ýXã�åWT � !j� 5 &�()(�(*& � D .'ì�îQë¡ñòï°î©ï�ë�æ&å

�



ì�äfåçæ&è¡é�êcë�ì�æ&ä'î�æ&íòè�ð�ï�î � êRåçí`_�_�ø/é�ïMê&î�íòè¡ï½ì�î"ê�î�ï�ë6åçí+ä+ð2ë¡ì�æ>ä'ë�ñ+ê¿ë�õ&ì�ù&ïMä/ê�î�í �+î�ï�ë�� æ&åT è�ï�ë�íòè¡ä+î6êRé�ïMê&î�íòè¡ï
æ&å�ì�ë¡î"ì�é�ö9æ&è�ë¡ê¿äHð�ï&ý
�òí`_�_�ø5é�ïMê>î©í+è�ï�î�î¡êcë�ì®î©åçø ë¡ñòè¡ï�ï'ê �fì�æ>é�î -a�çì-
�ë�ñòï/é�ïMê&î�íòè¡ï,æ&å6ë�ñòï/ï�é�öfë¤øXî�ï�ëRì�î

_�ïMè�æ:�bü6ñòï�äCäòæ3î�æ&íòè�ð�ïeì®î�ð�æ&ä+î�ì®ôfï�è¡ïMô � ë�ñ+ï,ì�éRö9æ&è�ë¡ê&ä+ð�ï,ì�îz_�ï�è¡æx
 � �çì�ì%
�ë�ñòï�éRï�ê&î�íòè¡ïæ¿å6ë¡ñòï/ü6ñòæ&÷�ï�î�ï�ëRì�î � �bü6ñòï�ä�ê¿÷�÷�ë¡ñòï'î©æ>íòè¡ð�ïMîQê¿è¡ï,ð�æ>ä+î©ì®ôfïMè�ï�ô � ë�ñòï/ì�é�ö9æ&è�ë¡ê&ä+ð�ï�ì�îé�ê �fì�é�ê&÷Jê¿ä+ô î©ï�ë©ë�÷�ïMô3ë�æ/æ&ä+ïj
���ê¿ä+ô �çì�ì�ì-
�ë�ñòï�÷®ê¿è¡õ&ïMè"ë�ñ+ï�î�ï�ë�æ&å�î©æ>íòè�ð�ïMî � ë�ñòï�÷®ê¿è¡õ&ïMèì�ë¡îJì�é�öHæ>è©ë�ê¿ä+ð�ï&ý��iñ+ïiú+è¡î©ëJë¤ü�æ½ð�æ&ä+ôòìzë¡ì�æ>ä+îJð�æ>è�è¡ïMî�öHæ>ä+ô�ë¡æ �Hæ>íòä+ôòê&è�øQð�æ&äHôfìzë¡ì�æ>ä+îJê¿äHô
ë�ñ+ï�ë¡ñòì�è¡ôQæ&äòï6ð�æ&è¡è�ï�î©ö9æ&ä+ô+î(ë¡æ)é�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø&ýo�òæ&è¡é�ê¿÷fôfï�ú+äòì�ë�ì�æ&ä�æ¿åHë�ñòï�î©ï6ð�æ>ä+ôfì�ë�ì�æ&ä+î
ê¿è¡ï)õ&ì�ù&ï�ä �9ï�÷�æcü -
/1032547698:6<;=4�� @ T�GWV�VHXie�Q�I�Y>GhS{Q��sR	KkI�Y)Q)D T A%Y^IfY)QHDJT�GhK@CHDMA6R	K���- H\�9T�
 F � � & � �
Y)I	DMA%Y�T�X	A-Kxw�DNKJQ�THRL?-?�R J\A-K waI)<WA6R	efY)[SNA V �
�
	'

� � ���
�YT�

� � S ��RLGhK�y'ILS>XZC�R	K�yLA-DOA6RLK`Y VSNA-A V �
��� A-e =�?|A6Q>Y��
���F
�0��
����
 SNeiRLK�RLDNRLKJA6C)A-DOX V
�iñòì®î�ôfï�ú+äòì�ë�ì�æ&ä�ì®î�õ&ì�ù&ï�ä�ì�ä�ë¡ñòï�ì�äLë�ïMè�ùcê¿÷�� � & � � � �òífë�ë�ñòï�î�ê&é�ï�ôfï�úHäòìzë¡ì�æ>äQê&öòöò÷�ì�ï�î#ë�æê¿äoøRæ&è�ôfì�ä+ê¿÷9î�ðMê¿÷�ï �:� !�# $ &)(�()(*&+# , .Lý!ã¬ä�ë�ñòì®î�÷�ê¿ë©ë�ïMè�ðMê&î�ï � ë�ñòï
éRï�ê&î�íòè¡ï"ì�î�ê½åçíòäHð2ë�ì�æ&äåçè¡æ&é H\�9T�
�ì�äLë�æ7� ê¿ä+ô,ë�ñ+ï �Hæ>íòä+ôòê&è�ø,ð�æ&ä+ôòìzë¡ì�æ>ä+î6ê¿è¡ï��
��	'

� #%$�ê¿ä+ô��
�YT�

�s#-,iý
�iñòï�}oíòõ&ïMäòæ,ì�äLë�ïMõ&è�ê¿÷/� � �	�!ì®î)ôfï�ú+ä+ïMô3ê>î"ë¡ñòïRì�äLë�ïMõ&è�ê¿÷�æ¿å�êeåçíòä+ð2ë¡ì�æ>ä �~�çë�ñòïRæ&äòï

ë�ñHêcë�ï�î¤ë�ê �ò÷�ì®î©ñòï�î1ë¡ñòï)ùUê&÷�í+ï �9����mM
1åçæ&è�ë�ñ+ï
ì�äfåçæ&è¡é�êcë¡ì�æ>ä,î©æ>íòè�ð�ï3��mM
�ü6ìzë¡ñ,è¡ïMî�öHï�ð2ë�ë�æQê
åçí`_�_�ø,é�ï�ê&î�íòè�ï>ý�ã¬ä°êRäoíòé�ï�è¡ì�ðMê¿÷(î¡ð�ê&÷�ï � ë�ñòï�ôfï�ú+äòì�ë�ì�æ&ä'ì®î6ê&î�åçæ&÷�÷�æcü"î -
/1032547698:6<;=4�� ��QHD��\��Q^I�T�GWV�V)Xze�Q�I�Y>GhS{Q�R	K�� �oDNKJQHK �oD9K`Q�}fíòõ&ïMäòæ�ì�ä>ë¡ï�õ>è¡ê&÷ S )�� THRLS
Y�K`RLS>D V R T�IFT�GhK�C)DMA6R	KH� -%T F � � & � � J\A-D9KaS{QHYM=`Q�C)D�D R��sA%Yzy'Q��
K@Q�y1�)X'[

� ) 
�� �� !�r� é�ê �m & 5#" D é�ì�ä �A�9����$ � m $ 
>&%�
���&$ � m $ 
 
 � � 


JLK`Q)S{Q-�9�6�'$ � m $ 
�A-K�yLA6C+ILDNQHY/D9K`ILD@DNKJQ�A-K@y	A6C�QHY�K`ILP�Q ��Q�Q)K3=JQHS>e�GhD Q+y3Y)RFDNKJI	D � 0\�9�6�'$ � 5 $ 
U0LML!L`0/�9����$ � D $ 
U0 � �(�)$ � m $ � !���$ � m $ &�LML!L & ��$ � D $ .1ILK�y �9���'$ � $ $ 
/� � R
� ñòï�äeë�ñòï)ùcê¿÷�íòïMî �HïM÷�æ>äòõ�ë�æRê¿ä�æ>è¡ôfì�ä+ê&÷Hî¡ð�ê¿÷�ï � ê¿ä,ê&ä+ê¿÷�æ&õ>æ&í+îJôòï�ú+äòì�ë�ì�æ&ä�ê¿öòöò÷�ì�ïMô#ýã¬ä�ë�ñ+ì�î�÷�ê¿ë©ë�ïMè�ð�ê>î©ï6ì�ë�ì®îJì�éRö9æ&è�ë¡ê&äLë1ë�æ�ïMéRö+ñ+ê&î�ì�_Mïië�ñ+ê¿ë �9æ¿ë�ñeë�ñòï6åçí+ä+ð2ë¡ì�æ>ä1�,ê&ä+ôRë�ñòï

åçí`_�_�ø�é�ïMê>î©íòè¡ï��,ê¿è¡ï�ôòï�ú+äòï�ô�ê>î�é�ê&öòöòì�äòõ>î�ì�ä>ë¡æ�ë¡ñòï6î�ê&é�ï�æ>è¡ôfì�ä+ê&÷Lî¡ð�ê&÷�ï��3æ&ë�ñòïMè�ü6ì®î�ï
ë�ñ+ï�éRì�äòì�é�íòé ê¿ä+ô,ë�ñ+ï�é�ê �fì�éQíòé æ>öHïMè¡ê¿ë�æ&è�î�ê¿è¡ï)ä+æ¿ë"é�ïMê&äòì�ä+õ¿åçíò÷Eý
�iñòï�}fíòõ&ïMäòæ�ì�ä>ë¡ï�õ>è¡ê&÷òì�î�ê�ù&ïMè�øQõ&ïMäòï�è�ê¿÷òæ>öHïMè¡ê¿ë�æ>è�ê&î�ìzë�õ>ï�äòïMè¡ê&÷�ì _�ï�î1î�ï�ù&ïMè¡ê&÷òæ¿ë¡ñòï�è

ê¿õ>õ&è¡ï�õLêcë�ì�æ&ä�æ&ö9ï�è�êcë¡æ&è�î�ý1ã¬ä°öHê¿è�ë�ì®ð�íò÷®ê¿è � ì�ë�õ&ïMäòï�è�ê¿÷�ì�_MïMî�ë¡ñòï�ü�ï�ì�õ&ñLë�ï�ô/éRì�äòì�é�íòé ê¿äHôë�ñ+ï�ü�ï�ì�õ&ñLë�ï�ôQé�ê �oì�é�í+é �Vî©ïMïz� � �+åçæ>è�ê�ôòï�ë¡ê&ì�÷�ïMô,ôfïMî¡ð�è¡ì�öòë�ì�æ&ä�æ¿å;ë¡ñòïMî�ï�æ>öHïMè¡ê¿ë�æ&è�îJê¿äHô
æ¿å;ë¡ñòï�ì�è�ö+è�æ>öHïMè©ë¡ì�ï�î+
�ýo�iñòïMøRê&è�ï
ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�æ>öHïMè¡ê¿ë�æ>è¡î!ë¡æ �9ï�í+î�ïMôRë¡æ�é�æfôfï�÷H÷�æ>õ&ì®ð�ê¿÷
ð�æ>ä+*¤íòä+ð�ë�ì�æ&ägê¿ä+ô ôfì®î,*¤íòäHð2ë�ì�æ&ägü6ñòïMä3ë¡ñòï�î©æ>íòè�ð�ïMî)ê¿è¡ïRü�ïMì�õ>ñ>ë¡ïMô#ýf� ï�è¡ï�ùoì�ï�ü �9ï�÷�æcü
ë�ñ+ï)ü�ï�ì�õ&ñLë¡ïMô�é�ê �fì�éQíòé'ý
�iñòï½ü�ïMì�õ>ñ>ë¡ïMô�é�ì�äòì�é�í+é ñ+ê>î6êRî�ì�éRì�÷®ê¿è6ôfï�úHäòìzë¡ì�æ>ä(ý Z�æ¿ë¡ñ
æ&ö9ï�è�êcë¡æ&è�î)í+î©ï,ü�ïMì�õ>ñ>ë¡ì�ä+õ/ù>ïMð�ë�æ&è�î)åçæ&è�ï��föòè¡ïMî¡î©ì�äòõ'ì�é�ö9æ&è�ë¡ê&ä+ð�ï�æ>è�è�ïM÷�ì®ê �+ì�÷�ìzë¤ø>ý��"ïMè�ï
ë�ñ+ï/ü�ï�ì�õ&ñLë�î�é�ê¿ö�ïMê>ð�ñCî�æ&íòè�ð�ï/ì�äLë¡æ ê ùcê¿÷�íòï'ì�ä�ê¿ä�æ&è�ôfì�äHê¿÷iî�ðMê¿÷�ï&ý.-�æ¿ë�ï/ë¡ñ+êcë � ê&î
�9ï�åçæ&è¡ï � ë�ñòïeî¡ð�ê&÷�ïRåçæ>è�ë�ñòï�ùcê&÷�íòï�î)ë�æ �9ï,ê¿õ>õ&è¡ï�õLêcë�ï�ô
î�ñòæ&íò÷®ô �Hï�ë¡ñòïeî¡ê¿é�ïRë�ñ+ê¿ë�ë�ñòïî¡ð�ê¿÷�ï�åçæ>è)ë�ñòï�ü�ï�ì�õ&ñLë¡îMý��iñòì®î
ì®î½î©æ �9ïMð�ê&í+î�ï�ë¡ñòï�éRì�äòì�é�íòé ð�æ&é �òì�äòïMî�ë�ñòï�ùcê¿÷�íòï�î
æ&å
ë�ñ+ï�ü�ïMì�õ>ñ>ë¡ì�ä+õQù>ïMð2ë¡æ&è"ê&ä+ôeë¡ñòï�ùcê¿÷�íòïMî�� m�ý

�



/1032547698:6<;=4�� @ P	Q�CHD R	S���� ��� 5 L!LML � D 
7A%YZIeö9æ>î¡î©ì �òì�÷�ì®î©ë�ì®ð�ü�ïMì�õ>ñ>ë¡ì�ä+õ/ù>ïMð�ë�æ&èrR T7yLAUTe�QHKJY�A6RLKH� A TzILK�y�R	KJ?|X�A T�� m �r� I	K@y�é�ê � m � m �s# , R
/1032547698:6<;=4�� ��QHD	� ��Q I J�Q)A|w KhDOA-K w~P�Q�C)DNRLS�R T y	A-e�QHKJY>A6R	K/����DNKJQHK I4eiI�='=�A-K w

H0 I�< [�� D F � A%Y/I�ü�ïMì�õ>ñ>ë¡ïMô)é�ê �fì�é�íòé R T/y	A-e�Q)K`Y>A6R	K � A T � 6 �x��� �O� 5 &�LMLML�&+� D 
��é�ê �hm¿é�ì�ä ���@m &+� mO
 R

����
 ��� *�!N,�������)L! 2�� " )+*�� ) � ,
ã¬äQë�ñòì®î1î�ïMð2ë¡ì�æ>ä � ü�ïiõ&ì�ù&ï6ê¿äRæcù&ïMè�ùoì�ï�ü5æ¿å;æ&è�ôfì�ä+ê¿÷oü�ï�ì�õ&ñLë�ï�ô�é�ï�ê¿äRü6ìzë¡ñòæ&ífë1õ>æ&ì�äòõ)ì�äLë�æôfï�ë¡ê¿ì�÷®î�ýf}fï�ïr� b ��åçæ>è�ôfï�ë�ê¿ì�÷�ï�ô3ôfï�ú+äòì�ë�ì�æ&ä+î�ê&ä+ô
öòè¡æ&ö9ï�è�ë�ì�ïMî)ê¿äHô � t �Jåçæ&è½ê¿ä ï��oë¡ï�ä+î�ì�æ>ä
æ¿å�ë�ñòï�ê&öòöòè¡æ>ê>ð�ñeë�æ���ñòæfóLíòï�ë"ì�äLë�ïMõ&è�ê¿÷®î�ý
�iñòï3æ>è¡ôòì�ä+ê&÷"ü�ï�ì�õ&ñLë�ï�ô éRï�ê¿ä � � � 6 åçæ&è�î�ñòæ>è©ë>
�ì®î,êXôfì�ÿ;ï�è¡ï�äLë/ê&öòöòè¡æ>ê&ð�ñSë�æ

ï��oë¡ï�ä+ôeë�ñòï)ü�ïMì�õ>ñLë�ïMôeéRï�ê¿ä�ë¡æQæ>è¡ôòì�ä+ê&÷9î¡ð�ê&÷�ï�î�ý9�iñòï)õ&ïMäòï�è�ê¿÷Hì�ôfï�ê�æ&å(ë�ñòï)æ&ö9ï�è�êcë¡æ&è�ì�î
ë�æ�ë�è�ê¿äHî©÷®êcë¡ïRê>ôòôfì�ë�ì�æ&ä ê&ä+ô öòè�æfôfíHð2ë½ì�ä ë�ñòï�ü�ï�ì�õ&ñLë�ï�ô
é�ïMê&ä �oø3î�ì�é�ì�÷�ê&è
æ>öHïMè¡ê¿ë�ì�æ&ä+î
ì�ä�ë¡ñòï�æ>è¡ôfì�ä+ê&÷(î�ðMê¿÷�ï&ý/�iü�æ�æ&ö9ï�è�êcë¡ì�æ>ä+îiæ¿åJé�í+÷zë¡ì ��ùcê¿÷�íòïMô/÷�æ&õ&ì®ð�î6ê&è�ï�î�ï�÷�ïMð�ë�ï�ô,åçæ>è6ë�ñ+ì�î
öòíòè¡ö9æ>î�ï -�ë ��äòæ&è¡é�î6ê¿ä+ô,ë �¬ð�æ>äòæ&è¡é�î�ý
� ��ð�æ&äòæ>è�é�î
ê¿è¡ï�ê&ôòôòìzë¡ì�æ>ä �E÷�ì�û&ï�æ>öHïMè¡ê¿ë�æ&è�îië¡ñ+êcë½î�ê¿ë�ì®î¤åçø'é�æ&äòæ&ë�æ>äòì�ð�ìzë¤ø � ð�æ&é�é�íòë¡ê �ë�ì�ùoìzë¤ø � ê&î¡î�æoð�ì�ê¿ë�ì�ùoìzë¤ø°ê¿äHô3ñ+êUù>ïRê>î)äòï�ífë¡è¡ê&÷Jï�÷�ï�é�ï�äLë½ë�ñ+ï�ùUê&÷�í+ï � �6#%$�ì�ä ë�ñòï�æ&è�ôfì�ä+ê¿÷î¡ð�ê¿÷�ïr�q� !j#%$W&)(�()(*&{#-,/.	
2ý � ��äòæ>è�é�î�ê¿è¡ï�ö+è�æfôfí+ð�ë ��÷�ì�û&ï/æ&ö9ï�è�êcë¡æ&è�î�ë¡ñ+êcëeî¡êcë�ì®î©åçø5ë�ñòï

î¡ê¿é�ï�öòè¡æ&ö9ï�è�ë�ì�ïMî
ï��òð�ï�öfë)åçæ&è
ë�ñòï�äòïMífë�è�ê¿÷�ï�÷�ï�é�ïMä>ë)ë�ñHêcë�ì�ä3ë�ñòì®î½ð�ê>î©ïQì�î � �O#-, ü6ñòïMä
ôfï�ú+äòïMô/ì�ä/ë�ñòï�æ>è¡ôfì�ä+ê&÷;î¡ð�ê&÷�ï�î��/
�ý
]
è¡ôòì�ä+ê&÷1ü�ï�ì�õ&ñLë�ï�ô3é�ïMê&äXê&î¡î©í+éRï�î)ë�ñ+ê¿ë�ü�ï�ì�õ&ñLë¡î�ê&è�ï�ä+ê¿ë�íòè�ê¿÷Jäoíòé �HïMè¡îMý��iñ+ï�ä �ë�ñ+ï�éQíò÷zë¡ì�ö+÷�ì®ð�ê¿ë�ì�æ&ä�æ&å+ê�ü�ï�ì�õ&ñLë �Lø�ê�ùUê&÷�í+ï�ð�æ&è¡è�ï�î©ö9æ&ä+ô+î#ë�æ
é�íò÷�ë�ì�öò÷�ï6ê&ôòôfì�ë�ì�æ&äHî�æ&åòë�ñòï

ð�æ>è�è¡ïMî�ö9æ&ä+ôfì�äòõ�ùUê&÷�í+ï&ý ��ï�è¡ï�ê&ôòôfì�ë�ì�æ&ä ì�î�ê>ð�ñòì�ï�ù&ï�ô°ë¡ñòè�æ>íòõ&ñ3ë�ñòïRë ��ð�æ&äòæ>è�é'ýQþ
î)ë�ñòï
æ&è�ôfì�ä+ê¿÷Lî�ðMê¿÷�ï�ì®î�í+î©íHê¿÷�÷�ø½äòæ&ë�ïMäòæ&íòõ>ñ�ë�æ)ê&ðMð�íòéQíò÷�ê¿ë�ï�ê¿÷�÷>ë¡ñòï�ùUê&÷�í+ïMî�ë�æ �Hïiê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô �ê�äòïMü\î¡ð�ê&÷�ï�ì®î6ì�ä>ë¡è�æfôfíHð�ïMô�ë¡ñ+êcë�ï �oë�ï�äHôòîië�ñ+ï�æ&è¡ì�õ>ì�äHê¿÷(î¡ð�ê¿÷�ï&ý/�iñòì�î"äòï�ü î¡ð�ê¿÷�ï½ì�î"ë�ñòï
öòè¡æfôfí+ð2ë)æ¿å1ë¡ñòï�î©í �Hî©ï�ë)æ&å1ä+êcë¡íòè¡ê&÷�äoíòé �HïMè¡îz! � &)(�()(*&N� .1�çü6ñ+ï�è¡ï � ì®î�ë�ñòïRäoíòé��9ï�è
æ¿å�ùcê¿÷�íòïMî�ë¡æ �9ï�ê¿õ>õ&è¡ï�õLêcë�ï�ôJ
1ê&ä+ô,ë�ñòï½æ&è¡ì�õ&ì�ä+ê¿÷#î¡ð�ê¿÷�ï&ý�]
ä+ð�ï)ë�ñòï�ê>ð�ð�í+é�íò÷®êcë¡ïMôeùcê&÷�íòï
ì®îiæ �fë�ê¿ì�äòïMô�ì�ä/ë¡ñòì�î"äòï�ü@î�ðMê¿÷�ï � ôfì�ùoì�î�ì�æ&ä �Løeë�ñòï�ê>ð�ð�í+é�íò÷®êcë¡ì�æ>ä�æ&å�ë�ñ+ï�ü�ïMì�õ>ñ>ë�îi÷�ï�ê&ôòîë�æRë¡ñòï½ú+ä+ê&÷�ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô�ùcê¿÷�íòï&ý
� �oë�ïMä+î�ì�æ>ä+îeæ&å�ë�ñòì®î,æ>öHïMè¡ê¿ë�æ>è,ï��fì®î¤ë,ë�ñ+ê¿ë'ð�æ&ä+î�ì�ôòï�è,æ&ë�ñòïMè�î¡ð�ê&÷�ï�î�ë�ñHê¿ämä+ê¿ë�íòè�ê¿÷

äoíòé��9ï�è�î)åçæ&è½ë¡ñòïeü�ï�ì�õ&ñLë¡îMýeþ"÷®î�æ � ë¡ñòïeî¡ê¿é�ï�ê¿öòöòè¡æ>ê>ð�ñ3üiê&î�ê&öòöò÷�ì�ï�ô3ë¡æ°ï��oë�ïMä+ô ë�ñòï��ñòæfóLíòï�ë�ì�äLë¡ï�õ&è�ê¿÷o� c �9ë¡æ�æ>è¡ôfì�ä+ê&÷Hî¡ð�ê¿÷�ïMîMý9�iñòì�î�ì®î1ë¡ñòï
î�æ �¬ð�ê&÷�÷�ïMôZ]
è�ôfì�ä+ê¿÷���ñòæfó>í+ï�ë�ì�ä �
ë�ïMõ&è�ê¿÷J� ����� åçæ&è!î©ñòæ>è©ë>
2ý���ñ+æoóLíòï�ë�ì�äLë�ï�õ>è¡ê&÷&ì®î#ë¡ñòï�äHêcë�í+è¡ê&÷&ï��oë¡ï�ä+î�ì�æ>ä�æ¿åfë¡ñòï�ü�ï�ì�õ&ñLë�ï�ô
é�ïMê&äQë¡æ½ë�ñòï
ð�ê&î�ïiæ¿å(ð�æ>ä+î�ì�ôfïMè�ì�äòõ½äoíòé�ï�è¡ì�ðMê¿÷oåçí`_�_�øRé�ïMê&î�íòè¡ïMîMý�ã¬äeî�æ&é�ï6üiêUø � }oí+õ&ï�ä+æì�ä>ë¡ï�õ>è¡ê&÷�îiê¿è¡ï
ë�ñòï�æ>è¡ôfì�ä+ê&÷(ð�æ&í+ä>ë¡ï�è¡ö+ê¿è�ëiæ¿å���ñòæfó>í+ï�ë6ì�äLë¡ï�õ&è�ê¿÷®îMý

����� � 3�, � !%*�) �'!%,�2!� ) ! 2"�E"#� !N, � 2 2E� )�2 �7" ! 3�, 3%$ ) � �7" 3E�&�
þ"õ>õ&è¡ï�õLêcë�ì�æ&ä
æ&ö9ï�è�êcë¡æ&è�îHíHî©ïJö+ê&è¡ê&é�ï�ë�ïMè¡î9åçæ>è(ï��föòè¡ïMî¡î�ì�äòõ6ê>ôòôfì�ë�ì�æ&ä+ê&÷¿ûoäòæcü6÷�ï�ôfõ&ïJê �Hæ>ífë
ë�ñ+ïRùcê&÷�íòï�î � ë¡ñòï�î©æ>íòè¡ð�ïMî)ê¿ä+ô3ìzë�î�ð�íòè¡è¡ï�äLë½ê&öòöò÷�ì�ðMêcë¡ì�æ>ä(ýz}oæ&é�ïRæ¿å�ë�ñòï�ð�æ>é�éRæ>ä
í+î�ïMîæ¿å�ë�ñòï�öHê¿è�ê¿é�ï�ë¡ï�è�î�ê&è�ï)ë¡ñòï½åçæ&÷�÷�æcü6ì�äòõRæ&äòï�î -
' (�) � 0 #%# 6Y4�*�6,+-)E; � 8%$ 4
' 0 # ;/.�6Y4
 L6,0S6& �� $#1 6Y4�. ; �2+ $ 8:6Y; 4 #:;/�4��'30"#43 �iñòì®î(ì®î;ë�ñ+ï

ë¤øoöòì®ð�ê&÷�ðMê&î�ï�æ¿å1ü�ï�ì�õ&ñLë¡ì�äòõ�ù>ïMð�ë�æ&è�î"ì�ä
ü�ï�ì�õ&ñLë�ï�ô'é�ïMê¿äHî
ê&ä+ô°î©ì�é�ì�÷®ê¿è)ê¿õ>õ&è¡ï�õ>ê �
ë¡ì�æ>ämæ&ö9ï�è�êcë¡æ&è�î �çü�ï�ì�õ&ñLë¡ïMô é�ê �fì�é�íòé � ü�ï�ì�õ&ñLë�ï�ô é�ì�äòì�é�í+é � öò÷�í+è¡ê&÷�ì�ë¤øSè¡íò÷�ï �

b



é�ï�ôfì�ê&äg
2ý � ï3ê&î¡î�æoð�ì�ê¿ë�ï/ë�æCïMê&ð�ñ î�æ&íòè�ð�ï°êgü�ï�ì�õ&ñLëeì�ämê5õ&ì�ù&ïMä î¡ð�ê&÷�ï>ý��iñòï
÷®ê¿è¡õ&ïMè�ë¡ñòï'ü�ïMì�õ>ñ>ë � ë�ñòï'é�æ&è¡ï,ì�é�öHæ>è©ë�ê¿äLë�ì�î�ë�ñòï°î�æ&íòè�ð�ï�ì�ä�ôfï�ë¡ï�è¡é�ì�äòì�äòõ ë�ñòïê&õ&õ>è�ïMõ>êcë¡ïMô�ùcê&÷�íòï>ý

' (�) � 0 #%# 6Y4�*�6,+-)E; � 8%$ 4
' 0 # ;/. 0 $#1,�70 # 3 �iñòì®î1ì®î!ë¡ñòï�ê¿ö+öòè�æLê&ð�ñRð�æ&äHî©ì®ôfï�è¡ïMôRì�ä�ë�ñòï
]3�3þ æ&ö9ï�è�êcë¡æ&è��bæ&ö9ï�è�êcë¡æ&èQôòï�ú+äòï�ô �oø���ê¿õ>ï�èRì�ä � c'� ���5î�ï�ï/ê¿÷®î©æ � c � �"ê �9æ&ífë
ì�ä+ð�÷�í+ôòì�äòõ�æ&ë�ñòïMè!ë¤øoöHï�î!æ¿åHü�ï�ì�õ&ñLë�î+
�ý�� ï�ì�õ&ñLë¡îJôòæ)ä+æ¿ëJé�ïMê&î�íòè¡ï�ë�ñòï6ì�é�öHæ>è©ë�ê¿ä+ð�ï
æ&å)ê î©æ>íòè�ð�ï �+ífë�æ¿å"ë¡ñòï'ùUê&÷�í+ïMîMý4�òæ>èRì�ä+î©ë¡ê&ä+ð�ï � ìzë�ì®îRöHæLî�î�ì �+÷�ï�ë�æ õ&ì�ù&ï/é�æ&è¡ïì�é�öHæ>è©ë�ê¿ä+ð�ï)ë�æ�î©é�ê&÷�÷#ùcê¿÷�íòï�î�ë�ñ+ê&ä,ë¡æR÷®ê¿è¡õ&ïMè�æ>äòïMîMý\�iñòì®îiü�æ>íò÷�ô �9ï½ë�ñòï�ð�ê>î©ï½ì�å
ê"è�æ �Hæ&ë#åçí+î©ï�î(ï�î¤ë¡ì�é�êcë¡ïMô�ôfì®î©ë¡ê¿äHð�ïJë¡æ�ê6äòï�ê¿è �Lø�æ � *¤ï�ð2ë:-�ìzë�ì®î(é�æ>è�ïJì�é�öHæ>è©ë�ê¿äLë(ë�æ
ð�æ&ä+î�ì®ôfï�èiî©é�ê&÷�÷9ùcê¿÷�íòïMî�ë�ñ+ê&ä,÷®ê¿è¡õ&ïMè�æ&ä+ïMî�ë�æQêUù>æ&ì®ôeð�æ>÷�÷�ì®î©ì�æ&ä+îMý
]��3þ�æ&ö9ï�è�êcë¡æ&è�î
ê&ä+ô�è�ïM÷�ê¿ë�ïMô,æ&äòï�îF�bï&ý õ+ý � ��ñòæfóLíòï�ë6ì�ä>ë¡ï�õ>è¡ê&÷+ë¡ñ+êcë6õ&ïMäòï�è�ê¿÷�ì _�ïMî�]3�3þ�æ>öHïMè¡ê¿ë�æ>è¡î�
ðMê¿ä �Hï�í+î©ï�ôeåçæ>èië�ñòì®î6öòí+è�ö9æ>î�ï&ý

' (�) � 0 #%# 6Y4�*�6,+-)E; � 8%$ 4
' 0 # ;/. #:0 8%# ;/.�6Y4�. ; �2+ $ 8:6Y; 4 #:;/�4��'30"#43 �iñòì®î#ì®î#ë�ñ+ï1ð�ê&î�ï
æ&åJë�ñòï�}oíòõ>ï�äòæ,ì�äLë�ïMõ&è�ê¿÷�ê¿ä+ô°æ&ë�ñòïMè)î�ì�éRì�÷®ê¿è�æ>öHïMè¡ê¿ë�æ>è¡î��çë�ñòï ��ñòæfóLíòï�ë)ì�äLë¡ï�õ&è�ê¿÷
ê&ä+ô3ë�ñòï��òíJ_)_�ø
ë ��ì�äLë�ïMõ&è�ê¿÷-
2ý��iñòïMî�ï�æ&ö9ï�è�êcë�æ>è¡î)ôfæ/äòæ¿ë�æ>äò÷�ø ê¿÷�÷�æcü@ë¡æ/ï �föòè�ï�î�î
ë¡ñòï°ì�éRö9æ&è�ë¡ê&ä+ð�ï'æ&å)ê ö+ê¿è�ë�ì®ð�í+÷�ê&èRì�äfåçæ>è�é�êcë¡ì�æ>äSî�æ&íòè�ð�ï � �òíòë,ê¿÷®î©æ ë�ñòï°ì�é�öHæ>è �ë�ê¿ä+ð�ï�æ¿å6ê°î©ï�ë�æ¿å"î�æ&íòè�ð�ï�î�ý7�+í`_)_Mø3é�ïMê>î©íòè¡ïMî�ðMê¿ä �9ïeí+î�ïMô ë�æ°è¡ï�öòè¡ïMî�ï�äLë½ë�ñ+ì�î
ì�äfåçæ>è�é�êcë¡ì�æ>ä(ý1ã¬ä/ë�ñ+ï�äLí+éRïMè�ì®ð�ê&÷(ð�ê>î©ï � ìzë
ðMê¿ä �Hï�öòè�æcù>ï�ä,ë�ñ+ê¿ë6åçí`_)_Mø,é�ïMê>î©íòè¡ïMîðMê¿ä �Hï�íHî©ï�ôeë¡æ�è�ïMöòè�ï�î©ïMäLë �9æ¿ë¡ñ�ë¡ñòï½ì�é�ö9æ&è�ë¡ê&ä+ð�ï�îiæ¿å�ë¡ñòï�ì�ä+ôfì�ùLì®ôfí+ê&÷�î6ê&ä+ô�ë�ñòï
ì�é�öHæ>è©ë�ê¿ä+ð�ï½æ¿å�ë�ñòï�ùcê¿÷�íòï�î�ý

B � B 6 � 6 �*) � �*) )�� � 6 �W� � � 6 �����
� � 
 � X � X ì�å\n � � X�&�ìzå9n�� � � � X �

� � &��f&
	f& � 
 � � &
�f&�	f&{� 

� c 
 � � � � � ��� � c D � � c D
� u 
 2U& � 2U& � 2U& � � � � �

� � &
��
 � � &��f& � 
 � � &
�f& � 
 � � &���
 � � &
��

�6�x
 T � T � T � � � � �
� � 
 T T T T T T � T T �
�O�W
 T T T T T T T T � �

��ê �ò÷�ï � - ��ñ+ê¿è�ê&ð�ë�ïMè�ì®î¤ë¡ì�ðMî�æ¿å
æ&è�ôfì�äHê¿÷�ê&õ&õ>è�ïMõ>êcë¡ì�æ>ägæ&ö9ï�è�êcë�æ>è¡î:-
� é�ïMê¿äHî�ë¡ñ+êcëRë�ñòï
ð�ñ+ê&è¡ê>ð2ë�ïMè�ì®î©ë�ì®ð�ì®îeê&÷�üiêUøfîRåçíò÷�÷�ú+÷�÷�ï�ô �MT ë�ñ+ê¿ë,ì�î,äòï�ù>ï�èeö9æ>î¡î�ì �ò÷�ï �
æ¿ë¡ñòï�èeùcê&÷�íòï�îeð�æ>è �
è¡ïMî�öHæ>ä+ôgë�æ ö+ê¿è�ë�ì®ð�í+÷�ê&èRð�ñ+ê&è¡ê>ð2ë¡ï�è¡ì�î©ë�ì®ð�îMý �"ïMè�ï � � î¤ë�ê¿ä+ô+î�åçæ>è�ë¡ñòï�í+äòìzë�ì�ä>ë¡ï�è¡ùcê¿÷ � �ð�æ>è�è¡ïMî�ö9æ&ä+ôòî�ë�æ°ê&ä ê&è �òì�ë�è�ê¿è¡ø'æ&è�ôfì�ä+ê¿÷Jî¡ð�ê¿÷�ï � � � &���
�ë¡æ'ê&ä æ>è¡ôòì�ä+ê&÷Jî�ðMê¿÷�ïRü6ì�ë�ñgê�ë �ð�æ>äòæ&è¡é � � � &
�f& � 
�ê¿ä�ê¿è �òì�ë�è�ê¿è¡ø)æ>è¡ôòì�ä+ê&÷òî�ðMê¿÷�ï�ü6ì�ë�ñ�ê�ë �¬ð�æ>äòæ&è¡é ê¿ä+ôRê)äòï�õLêcë¡ì�æ>äQê¿äHô� � &
�f&�	f&{� 
�ê&ä'æ&è�ôfì�äHê¿÷#î�ðMê¿÷�ï½ü6ìzë¡ñ'êQë ��ð�æ&äòæ>è�é � êQë ��äòæ&è¡é ê&ä+ô�êRäòïMõ>ê¿ë�ì�æ&ä(ý

����� 1�� � � �5� $ 3�� � 2 2 �')�2 �7" ! 3�, 3%$ )S�'�L" 3 ��� !%, 3 � *�!%,�������� ���*) �
��ê �ò÷�ï c ý � õ&ì�ù&ï�î�ê&äeæcù&ïMè�ùoì�ï�ü æ¿å(ë¡ñòï½é�ê¿ì�ä�ð�ñ+ê&è¡ê>ð2ë�ïMè�ì®î©ë�ì®ð�îJæ&å(ë�ñòï�ê&õ&õ&è¡ï�õLêcë¡ì�æ>äRæ>öHïMè �
êcë¡æ&è�î�è�ïMùLì�ï�ü�ïMô/î�æ�åbê&èMý

t



�iñòïQú+è¡î©ë½è�æcü ì®î�ü6ñ+ï�ë�ñ+ï�è)ë�ñòïQåçíòä+ð�ë�ì�æ&ägð�ê&ä �Hï�í+î�ïMô
åçæ&è½ê¿ä3ê&è �+ìzë¡è¡ê&è�ø/äoíòé��9ï�è
æ¿å½ùcê¿÷�íòïMî�ë�æ �9ï
ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ôCê¿äHô�ë�ñòï°ö+ê&è¡ê&é�ï�ë�ïMè¡î�è¡ïMóLíòì�è¡ïMô � ì�å½ê&äLø>ý�ã¬ä åbê>ð2ë � ê&÷�÷åçíòä+ð�ë�ì�æ&ä+î�ð�ê¿ä �9ï,ê¿ö+öò÷�ì�ïMô ë¡æ3ê¿ä5ê¿è �òì�ë�è�ê¿è¡ø°äoíòé��9ï�è�æ&å�öHê¿è�ê¿é�ï�ë¡ï�è�î½ïMê&î�ì�÷�ø>ýeã¬ägë�ñòï
ð�ê>î©ïQæ¿å1ë¡ñòï�æ&è�ôfï�è½î©ë¡êcë¡ì�î©ë�ì®ð�î � ì�ë½ì®î½ê¿öòö+è�æ>öòè�ì®êcë¡ï�ë¡ñ+êcë)ë�ñòï�ö+ê&è¡ê&é�ï�ë�ïMè
íHî©ï�ô
ì®î)ê�è¡ïMê¿÷äoíòé��9ï�è�ì�ä ë�ñ+ïeíòäòì�ë�ì�ä>ë¡ï�è¡ùcê¿÷Jì�ä5æ&è�ôfï�è½ë¡ñ+êcë�ë¡ñòï,î�ï�÷�ïMð2ë¡ì�æ>ä æ&å�ë¡ñòï7n �Eë�ñgï�÷�ï�é�ï�äLë�ôfæ
äòæ&ë
ð�ñ+ê¿ä+õ&ï½ë�ñ+ï�é�ïMê&äòì�ä+õeü6ñòï�ä ê&ôòôfì�ë�ì�æ&äHê¿÷�ïM÷�ïMé�ï�äLë¡î
ê¿è¡ï�ð�æ&äHî©ì®ôfï�è¡ïMô(ý�� ìzë¡ñ3ê�è¡ïMê¿÷
äoíòé��9ï�è � ë�ñ+ï�öHê¿è�ê¿é�ï�ë¡ï�è!ð�æ&è¡è¡ïMî�öHæ>ä+ôòî�ë�æ
ë�ñòï6î�ï�÷�ïMð2ë¡ì�æ>ä�æ&å+ë�ñ+ï�ïM÷�ïMé�ï�äLë!ë�ñ+ê¿ë�æfð�ð�íòöòì�ïMîë�ñ+ï^n�� öHïMè¡ð�ï�äLëMý
�iñòï�î©ï�ð�æ&äHô°è�æcü@ì®î"ë¡ñòïRäLí+é��9ï�è)æ¿å1ö+ê&è¡ê&éRï�ë�ïMè¡î�è�ï�ó>í+ì�è¡ïMô°ü6ñ+ï�ä°ë¡ñòïQäoíòé �HïMè
æ&å

ùcê¿÷�íòïMî�ë¡æ �Hï�ê&õ&õ&è¡ï�õLêcë¡ïMô�ì®î��5ý
�iñòï�ë�ñòì�è�ô�è¡æcü5ì�î�ë¡ñòïiè¡ê&äòõ&ï�æ¿åHë�ñòïiü�ï�ì�õ&ñLë¡î��çì�å#ê¿äoø`
2ý�ã¬äQë�ñ+ì�î!è¡æcü � � ð�æ&è¡è�ï�î©ö9æ&ä+ô+îë�æ�ê¿ä/ê¿è �òì�ë�è�ê¿è¡øQæ>è¡ôfì�ä+ê&÷;î¡ð�ê&÷�ï
ü6ñòì�÷�ï^�Sì�î�í+î�ïMô,ü6ñòï�ä�ë�ñòï½î¡ð�ê¿÷�ï½î©ñòæ>íò÷®ô �9ï
ë¡ñòï�î�ê&é�ï

ë�ñHêcë)ë�ñòïRæ&äòï�åçæ&è
ë�ñòï�ùcê¿÷�íòï�î"ë¡æ �9ïRê&õ&õ>è�ïMõ>êcë¡ïMô#ý � � 	%ê¿ä+ôk�Xî¤ë�ê¿ä+ô
åçæ&è
ë �¬ð�æ&ä+æ&è¡é �ë ��äòæ>è�é ê¿ä+ô äòïMõ>êcë¡ì�æ>ä åçíòä+ð2ë¡ì�æ>ä+î�æcù>ï�è � ý�2 ê¿ä+ô � î©ë¡ê&ä+ô � ê&î�í+î�í+ê&÷Jåçæ&è�è¡ïMê&÷�ê¿äHôä+ê¿ë�íòè�ê¿÷#äoíòé �HïMè¡îMý
�iñòïiåçæ&í+è©ë¡ñRè¡æcüCì®îJü6ñòï�ë�ñòïMèJë�ñ+ï"ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�öòè¡æfð�ï�ôfíòè¡ïiê&÷�÷�æcü"î�ë�ñ+ï6ü�ïMì�õ>ñ>ë¡ì�ä+õ)æ&å

ë�ñ+ï)î�æ&íòè�ð�ï�î�ý9�iñòï
úòå³ë�ñ/è¡æcü�ì®î�åçæ&è�ë�ñ+ï
ü�ï�ì�õ&ñLë�ì�äòõQæ¿å(ë¡ñòï
ùcê&÷�íòï�î�ý�+!æLî©ì�ë�ì�ù&ï"é�ê&è�ûfî�ê¿è¡ï
õ&ì�ù&ïMä�åçæ&è�ë¡ñòï�}oíòõ&ïMäòæ�ê¿ä+ôeë�ñòï���ñòæfóLíòï�ë6ì�ä>ë¡ï�õ>è¡ê&÷+ë¡æ �9æ¿ë¡ñ�ûoì�ä+ô,æ&å�ü�ï�ì�õ&ñLë¡î�ê&î�åçí`_�_�ø
é�ïMê>î©íòè¡ïMîRð�ê&ä �9ï°ôfï�ú+ä+ïMôCë�æ ï��föòè¡ïMî¡î�ë¡ñòì�î�ì�äfåçæ>è�é�êcë¡ì�æ>ä(ý ��æcü�ïMù&ï�è � åçæ&è�é�ïMê>î©íòè¡ïMîì�ä æ>è¡ôfì�ä+ê&÷!î¡ð�ê&÷�ï�î)ìzë�ì®î�ôfì���ð�íò÷�ë)ë¡æ'éRæfôfïM÷�êcë½ë¡ñòï�î�ê&éRïRë¡ì�é�ïRë�ñòï�ü�ï�ì�õ&ñLë¡ì�äòõ/æ¿å�ë�ñòï
î�æ&íòè�ð�ï�î1ê¿ä+ôRë¡ñòï�ü�ï�ì�õ&ñLë¡ì�äòõ�æ&å#ë�ñòï�ï�÷�ï�é�ï�äLë¡îMý\�iñòì®î1ì®î�äòæ&ë1ë�ñ+ï
ð�ê>î©ï6ì�ä�ë¡ñòï�äoíòé�ï�è¡ì®ð�ê¿÷
î�ï�ë©ë¡ì�ä+õ�ü6ñòï�äRë¡ñòï�é�ïMê>î©í+è�ï6ð�ê&ä �Hï �òíòì�÷zë1åçè¡æ&é ë¤ü�æ�ü�ïMì�õ>ñ>ë¡ì�ä+õ�ù&ïMð�ë�æ>è¡î!æ>äòï6é�æoôòï�÷�ì�äòõ
ïMê>ð�ñ/ê&÷zë¡ï�è¡ä+êcë¡ì�ù>ï��Vê&î�åçæ>èië�ñòï^�8]�� þ ì�ä � �jt ��
2ý
�iñòï)÷�ê>î¤ë�è�æcü ì®îiê �9æ&ífë�ë�ñòï)öHæLî�î�ì �òì�÷�ì�ë¤ø�æ¿å(æ �òë¡ê¿ì�äòì�äòõQêQùcê¿÷�íòï"ë¡ñ+êcëiì®î�ä+æ¿ëiöòè�ï�î©ïMäLë

ì�ä�ë¡ñòï�æ&è¡ì�õ&ì�ä+ê¿÷#î�ï�ë6æ¿å!ùcê¿÷�íòïMî�ë¡æ �9ï�ê¿õ>õ&è¡ï�õLêcë�ï�ô#ý

� ������Ý������)Ü!â�ÞQÛI	'ÝJÞeá��"ß
à'Ý������¿Þ�ÝA	'ÝJÞ�Ü�Þ�Ü��Q	�� á6ÞRÛ
�(Ü!Ý1à'á��
ÜJâ�ÞQÛ

ã¬ägë�ñ+ì�î�}oïMð�ë�ì�æ&ä � ü�ï�è¡ï�ùoì�ï�ü ë�ñòï�ôfì|�eð�íò÷zë¡ì�ï�î�æ&åiíHî©ì�äòõ°ë¡ñòï,ê¿õ>õ&è¡ï�õLêcë�ì�æ&ä3öòè�æfð�ïMôfíòè¡ïMîè¡ï�ùoì�ïMü�ï�ôCî�æ åbê¿è�ü6ñòïMä ê&öòöò÷�ì�ï�ôXë¡æ �òíòì�÷�ôòì�äòõgöòè¡æ¿ë¡æ¿ë¤øoö9ïMî�ü6ì�ë�ñòì�ä ð�÷�í+î¤ë¡ï�è¡ì�ä+õ é�ï�ë�ñ �
æfôòîMý�þ�÷zë¡ñòæ&íòõ>ñ°æ&íòè�öHæ>ì�äLë�æ&å!ùoì�ï�ü@ì®î �òì®ê&î�ïMô/ë�æeð�÷�íHî¤ë¡ï�è¡ì�äòõ,éRï�ë�ñòæfôòî"åçæ&è"é�ì®ð�è¡æfôòêcë�ê
öòè¡æ¿ë¡ïMð2ë¡ì�æ>ä � ë�ñ+ï�ê¿ä+ê&÷�øfî�ì�î�ì®î6ê¿öòöò÷�ì®ê �ò÷�ï½ë�æ�é�æ>î©ë"ð�÷�í+î¤ë¡ï�è¡ì�ä+õRö+è�æ �ò÷�ïMé�î�ý��÷�íHî¤ë¡ï�è¡ì�äòõ'é�ï�ë¡ñòæfôòî�ê&è�ï�ê¿ö+öò÷�ì�ïMô3ë�æ°éQíò÷�ë�ì®ôfì�é�ïMä+î©ì�æ&äHê¿÷1ôòê¿ë¡ê/ë�æ �òí+ì�÷®ôgê/î�ï�ë�æ&å
ð�÷�í+î©ë�ïMè¡î6ì�ä°ü6ñòì®ð�ñ°î©ì�é�ì�÷®ê¿è"ïM÷�ïMé�ï�äLë¡î
ê¿è¡ï)ö+ífë�ë¡æ&õ&ï�ë�ñòïMè"ê¿ä+ô°ôòì�î¡î©ì�é�ì�÷®ê¿è�ï�÷�ï�é�ï�äLë¡î�ê¿è¡ï
÷�ï�å³ëiì�äLë�æ�ôfì�ÿ9ïMè�ïMäLëið�÷�ê>î�î�ïMîMý\]
ä+ï�æ¿å�ë�ñòï)æ&ö9ï�ä�öòè�æ �ò÷�ï�é�î�ì�ä�ð�÷�íHî¤ë¡ï�è¡ì�äòõQì�î�ñòæcü ë¡æQôfï�ê¿÷
ü6ì�ë�ñeð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷fôòê¿ë¡ê+ý�ã¬ä�åbê>ð2ë � î©ïMù&ïMè¡ê&÷òôfì|�eð�íò÷zë¡ì�ï�î�ê&è�ì®î©ïiì�ä�ë�ñòì®î1ðMê&î�ï -�ð�æ&é�öòífë�êcë¡ì�æ>äæ¿å"î�ì�é�ì�÷�ê&è�ì�ë�ì�ïMî��Hï�ë¤ü�ïMï�äXðMêcë�ïMõ&æ>è�ì�ïMî � ð�æ&é �òì�äHêcë�ì�æ&ägæ&å�î©ì�é�ì�÷®ê¿è¡ìzë¡ì�ï�î�ü6ñòïMä5ïMê>ð�ñ5ì�ä+ôòì �ùoì�ôòí+ê¿÷Hì�î�è�ïMöòè¡ïMî�ï�äLë�ï�ô�ì�ä�ë¡ï�è¡é�î�æ&å�ôfìzÿ;ï�è¡ï�äLë�ùUê&è�ì®ê �+÷�ï�îJï�ùcê¿÷�í+ê¿ë�ïMôeì�ä,ôòìzÿ;ï�è¡ï�äLë�î¡ð�ê&÷�ï�î �öòè¡æ¿ë¡æ¿ë¤øoöHï'ð�ê&÷�ð�íò÷®êcë�ì�æ&äXåçæ&è�ïMê>ð�ñSð�÷�í+î©ë�ïMèMýSã¬äCë¡ñòì�îRü�æ&è¡û5ü�ï'ê¿è¡ï/ì�äLë�ïMè�ï�î¤ë¡ïMôCì�äSë�ñòï
÷®êcë©ë¡ïMî©ë6öòè�æ �ò÷�ï�é
-!ë�ñòï�ð�æ&é�öòífë�êcë¡ì�æ>ä�æ&å�ë¡ñòï�ð�÷�í+î©ë�ï�è6ö+è�æ&ë�æ¿ë¤øoö9ï&ý
�iñòï'ð�æ&é�öòíòë¡êcë¡ì�æ>äCæ&å"ë�ñòï/öòè¡æ¿ë¡æ¿ë¤øoöHï�ì�îRí+î�í+ê&÷�÷�ø5ê&ð�ñòì�ï�ù>ïMô5ì�äCäoíòé�ï�è¡ì®ð�ê¿÷iî¡ð�ê¿÷�ïMî

í+î�ì�ä+õ
î�æ&é�ï�ûoì�ä+ô�æ&åHê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä)öòè¡æoð�ïMôfí+è�ï>ý�l�î�í+ê&÷�÷�ø�ê¿äQê&è�ì�ë�ñ+éRï�ë�ì®ð1é�ïMê&äQê&÷zë¡ñòæ&íòõ>ñ
î�æ&é�ïQæ&ë�ñòïMè�ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä°æ&ö9ï�è�êcë¡æ&è�î�ê&è�ï�ð�æ>ä+ð�ïMì�ùcê �+÷�ï>ý�ã¬ä öHê¿è�ë�ì®ð�íò÷®ê¿è � ë�ñòï�ü�ï�ì�õ&ñLë�ï�ô

�



é�ïMê&ä~�bï&ý õ+ý/ë�æ3õ&ì�ù&ï�ôfì�ÿ9ïMè�ïMä>ëQì�é�ö9æ&è�ë¡ê¿äHð�ï�ë¡æ
ôfìzÿ;ï�è¡ï�äLë�ì�ä+ôfì�ùoì�ôòí+ê¿÷®î�ì�ägë�ñòï�ð�÷�í+î¤ë¡ï�è
� �jc ��
�æ>è�ë�ñ+ïr]3�3þ �bï&ý õ+ý
ë¡æ
õ&ì�ù&ï,éRæ>è�ï,ì�é�ö9æ&è�ë¡ê¿äHð�ïeë¡æ3ð�ïMäLë�è�ê¿÷�ïM÷�ïMé�ï�äLë¡î�ë�ñ+ê&ä5ë�æ
ï�÷�ï�é�ïMä>ë�îiü6ìzë¡ñ'÷�ê&è�õ>ï
æ>è"î©é�ê¿÷�÷#ùcê¿÷�íòïMîz� cWc �-
�ý
ã¬ä�ë�ñòï
ð�ê&î�ïiæ¿å(ð�ê¿ë�ïMõ&æ&è¡ì®ð�ê¿÷fôòê¿ë¡ê � ë�ñ+ï"é�ï�ë�ñ+æoô+î1ôfïMî¡ð�è¡ì �Hï�ô�ì�ä7}oï�ð2ë�ì�æ&ä c ê&è�ï6ê&öòöò÷�ì �ê �+÷�ï>ý -"æcü\ü�ï�ð�æ&äHî©ì®ôfï�è�ì�ä°ôfï�ë¡ê¿ì�÷(ë¡ñòï�ê&öòöò÷�ì�ðMê �òì�÷�ì�ë¤ø,æ&å�ï�ê&ð�ñ'é�ï�ë¡ñòæfô/åçæ&è"öòè¡æ¿ë¡æ¿ë¤øoö9ï

ð�ê&÷�ð�íò÷®êcë�ì�æ&ä -
��1,� ��$#1Y6Y8�� �2� 1<0/3 �iñòï6ê¿öòöò÷�ì®ð�êcë¡ì�æ>ä�æ&å+ë�ñ+ï6é�ê *¤æ&è¡ìzë¤ø½è¡íò÷�ï�ì®îJî©ë�è�ê¿ì�õ&ñLë©åçæ>è�üiê¿è�ô#ý��"æcü �

ïMù&ïMè � î©æ>éRï�ì�ä+ð�æ&äoù&ïMäòì�ïMä+ð�ï�î"ð�ê&ä �HïQôfì�î©ë�ì�äòõ>íòì�î�ñòï�ô#ý3�iñòï�ú+è�î©ë�æ&äòï�ì®î6ë¡ñ+êcë
ë�ñòïé�ê *¤æ&è¡ìzë¤ø/è�í+÷�ïQè�ï�ë�íòè¡ä+î�ê,î©ï�ë
æ¿åJë¡ñòï�é�æLî¤ë
åçè�ï�ó>í+ï�äLë
ùcê¿÷�íòï�î�ý��iñòï�è¡ï�åçæ>è�ï � ü6ñòïMäë¡ñòï)öòè�æ&ë�æ&ë¤øLö9ï�ì®îiê�î�ì�ä+õ&÷�ï
ùcê¿÷�íòï � êQî©ïM÷�ï�ð2ë¡ì�æ>äeöòè¡æoð�ïMôfí+è�ï
ñ+ê&î�ë�æ �Hï½ð�æ>ä+î�ì�ôfïMè�ï�ôë¡æ
î©ïM÷�ï�ð2ë�æ&ä+ï�æ¿å�ë¡ñòïeùcê¿÷�íòï�î�ý�þ"ä+æ¿ë�ñ+ï�è�ôfè�êUü �+ê>ð�û/ì®î½ë¡ñ+êcë�ë¡ñòï�åçíòä+ð�ë�ì�æ&ä5ôfæoïMî
ä+æ¿ë�ê¿÷�÷�æcü%åçæ&è�ð�æ>é�öHïMä+î�ê¿ë�ì�æ&ä(ý � ï�íòäHôfï�è�î¤ë�ê¿ä+ôCñòï�è¡ïeåçæ>èRð�æ&é�ö9ï�ä+î¡êcë¡ì�æ>ä5ë�ñòï
åbê>ð2ëQë�ñ+ê¿ëQü6ñòïMä5ë�ñòï/ôòêcë�ê'ë�æ �Hï,åçí+î©ï�ôXð�æ>äLë¡ê¿ì�ä+î�ë¤ü�æ
ùcê&÷�íòï�îz� m�ê&ä+ô ��� � ë�ñòïæ>ífë�ö+ífëQð�ê&ä �Hïeê'ùcê¿÷�íòï�ì�ä �Hï�ë¤ü�ïMï�ä � î�êUø���� � è¡ï�õ>ê&è¡ôò÷�ï�î�î�������!j�`5j&�()(�( &{� D .æ>è�äòæ&ëMý ã¬äXæ¿ë¡ñòï�èRü�æ&è�ôòî � ê¿äSê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä åçíòä+ð2ë¡ì�æ>ä�� ì®î�ä+æ¿ëRð�æ&é�ö9ï�ä+î¡êcë¡ì�ù>ïì�å1åçæ>è)ê&÷�÷9� m &+� � �4!��`5�&)(�()(*&+� D . � ë¡ñòïRê&õ&õ>è�ïMõ>êcë¡ïMô�ùcê¿÷�íòïQì®î)ê¿÷�ü�êUøfî6æ>äòï�æ&å1ë�ñòïæ>è�ì�õ&ì�ä+ê&÷9æ>äòïMî:-����6� 5 &)()(�(*&{� D 
 ��!�� 5 &)(�()(*&+� D .½åçæ&è"ê&÷�÷ � m �r�
�iñ+ï�è¡ï�åçæ&è¡ï � ü6ñòï�äg÷®ê¿è¡õ&ï�ê¿ä+ôgî�é�ê¿÷�÷JùUê&÷�í+ïMî �òíòë�äòæ¿ë�é�ïMôòì�íòé æ&ä+ïMî�ê¿è¡ïRåçí+î�ïMô �ë¡ñòï'ú+ä+ê&÷"ùcê¿÷�íòï°ü6ì�÷�÷ �9ï
ï�ì�ë�ñ+ï�èeê ÷�ê&è�õ>ï'æ&èeêgî©é�ê&÷�÷6æ>äòï&ý�-�æ¿ë�ï'ë¡ñ+êcëeì�ä�ë�ñòï
äoíòé�ïMè�ì®ð�ê&÷!ðMê&î�ï � ë¡ñòï�éRï�ê¿ä
	��� � m �gm � � é�ì�äòì�é�ì�_MïMî � m �6�gm��
	�*
 G � ê¿ä+ô3ë�ñòïî�ï�÷�ïMð�ë�ì�æ&ä/æ¿å�êR÷®ê¿è¡õ&ï
ùUê&÷�í+ïi�bæ&è6êRî©é�ê¿÷�÷;æ&äòï�
�ì�ä+î©ë�ï�ê&ô�æ¿å�	�°ü�æ&í+÷�ô,õ&ì�ù&ï½ê�÷®ê¿è¡õ&ïMè
ôòìzÿ;ï�è¡ï�ä+ð�ï&ý
þ�ä ê>ôòôfì�ë�ì�æ&ä+ê&÷)ôfì��eð�íò÷�ë¤ø æ¿å�ë¡ñòì®î�÷®ê&ð�û æ&å�ð�æ&é�ö9ï�ä+î¡êcë¡ì�æ>ämì®îeë¡ñ+êcë'ü6ñòï�ä�ë�ñòï
äoíòé �HïMè�æ¿å�ùcê&÷�íòï�î
ë�æ°ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ì®î½î©é�ê&÷�÷ � î©é�ê&÷�÷Jùcê¿è¡ì®êcë�ì�æ&äHî�æ>ä
ë�ñ+ïRïM÷�ïMé�ï�äLë¡îðMê¿äXö+è�æcù>æ&û&ï�÷®ê¿è¡õ&ïeé�æfôfì�úHð�ê¿ë�ì�æ&ä+î�æ¿å6ë¡ñòï,æ>ífë�öòíòëMý �"ý õ+ý � ë¡ñòï�ê&õ&õ>è�ïMõ>êcë¡ì�æ>ä æ&åë¡ñòïRùUê&÷�í+ïMî # $ &{# $ &{#��L&+#���ì®îF# $ ê¿ä+ô/ë¡ñòï�ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä/æ¿åJë�ñ+ï�ùcê¿÷�íòïMîF#��'&+# $ &{#��'&{#��Qì�î
#��>ý
�iñoí+î � ê�î�é�ê¿÷�÷9é�æfôfì�úHð�ê¿ë�ì�æ&ä/æ¿å�ë�ñòï½ì�äòöòífë�î��bê�î�ì�äòõ>÷�ï)ùcê¿÷�íòïj
�è¡ïMî�íò÷�ë¡îiì�ä>ë¡æRê÷®ê¿è¡õ&ï)ùcê¿è¡ì�ê¿ë�ì�æ&ä/æ¿å�ë�ñòï�æ>ífë�öòíòëf�³åçè¡æ&é # $ ë¡æ�#��j
2ý
� ï�ì�õ&ñLë¡ïMôSéRï�ôfì®ê¿ä�ñ+ê&î�ê¿ä ê&ô+ôfìzë¡ì�æ>ä+ê¿÷6ôfì��eð�íò÷�ë¤ø -'ìzë�ì®î�äòæ¿ëeê¿÷�üiêUøoî�öHæLî�î�ì �ò÷�ï
ë¡ægñ+êUù&ï'êUùcê¿ì�÷�ê �ò÷�ï�ë�ñ+ï/è¡ïMóLíòì�è¡ïMôXü�ï�ì�õ&ñLë¡ì�äòõ ù&ï�ð2ë¡æ&è�ý �iñòì®î�ì�î�î�æ � �Hï�ð�ê¿íHî©ï'ì�äö+è�æ&ë�æ¿ë¤øoö9ï�î�ï�÷�ïMð2ë¡ì�æ>ä
ì�ë
ü�æ&íò÷®ô �9ï�è¡ïMóLíòì�è�ï�ô°êeü�ï�ì�õ&ñLë"åçæ&è)ïMê>ð�ñ°ì�äHôfì�ùoì®ôfí+ê&÷Vý
ã¬ä
åbê>ð2ë � ë¡ñòï�è¡ï
ê¿è¡ï°î©æ>é�ï'ê&öòöò÷�ì�ðMêcë¡ì�æ>ä+î�ì�ä ü6ñòì®ð�ñ�ë�ñòì®î�ì�äfåçæ&è¡é�êcë¡ì�æ>ä�ì®î�êUùcê¿ì�÷�ê �ò÷�ï�bï&ý õ+ý � � �jc ��
2ý ��æcü�ïMù&ï�è � ë�ñòì®îRì�îRäòæ&ë�ë�ñ+ï/õ>ï�äòïMè¡ê&÷�ðMê&î�ï � �9ïMð�ê&í+î�ï,ì�ëRì®îRí+î©íHê¿÷�÷�øê>î�î�íòé�ïMôQë¡ñ+êcëJë¡ñòï6è�ïMöòè¡ïMî�ï�äLë¡ê¿ë�ì�ù&ï�ä+ïMî¡î�æ&å;ê&÷�÷+ï�÷�ï�é�ï�äLë¡î1ì�î�ë¡ñòï�î¡ê¿é�ï^�³åçæ&è�ê¿÷�÷fë�ñòï
ê&öòöò÷�ì�ðMêcë¡ì�æ>ä/ôfæ>é�ê¿ì�äg
2ý
}föHï�ð�ì®ê¿÷"ôfì��eð�íò÷�ë�ì�ïMîeê&è�ì®î�ï�ü6ñòïMäSü�ï�ì�õ&ñLë�îRê&è�ï/äòæ&ë�äoíòé�ïMè�ì®ð�ê&÷ �òífëeôfï�úHäòïMô�ì�ä
æ>è¡ôòì�ä+ê&÷)î¡ð�ê&÷�ï�î�ý �iñòì®î�ì®î/î©æ � �9ïMð�ê&í+î�ï3äòæ&ë/ê¿÷�÷)ë�ñòï ð�÷�í+î©ë�ï�è�î�ñ+êUù&ï3ë�ñòïgî�ê&é�ïäoíòé �HïMè�æ&åòï�÷�ï�é�ï�äLë�î�ê&ä+ô½ë¡ñòï�è¡ï�åçæ>è�ï � äòæ>è�é�ê&÷�ì _Mê¿ë�ì�æ&ä�ì®î�è¡ïMóLíòì�è�ï�ô�ì�ä�ïMê>ð�ñ�ð�÷�í+î¤ë¡ï�è�bæ¿ë¡ñòï�è¡ü6ì�î�ï�ü6ìzë¡ñRê"åçï�üCïM÷�ïMé�ï�äLë¡î�ü�ï�ðMê¿ä�õ>ï�ë�ë�ñ+ê¿ë!ê&÷�÷oïM÷�ïMéRïMäLë¡î9� m ñHêUù&ï/�����'�6� m 

ï�óLí+ê¿÷9ë�æ � � ê&ä+ô � ë�ñ+ï�è¡ï�åçæ&è¡ï � î�ï�÷�ïMð2ë¡ì�æ>ä,ì®î�äòæ¿ëiöHæLî�î�ì �ò÷�ï�
2ý1þ�÷�î�æ � î�ï�÷�ïMð2ë¡ì�æ>ä,æ&å(ë�ñòïê&öòöòè¡æ&öòè¡ì®êcë�ïeë �¬ð�æ&ä+æ&è¡é ì®îRäòæ¿ë�ê¿äXï�ê&î�ø ë�ê&î�û � î©ö9ïMð�ì�ê&÷�÷�ø åçæ&èRäòæ&ä ��ï��fö9ï�è¡ì�ïMä+ð�ï�ôíHî©ïMè¡îMý
þ�÷�î�æ3è¡ï�÷®êcë¡ïMô ë¡æ
ü�ïMì�õ>ñLë¡î � ä+æ
ü�ïMì�õ>ñLë¡î�åçæ>è�ë¡ñòï,ùcê¿÷�íòï�î�ê¿è¡ï,ð�æ&ä+î�ì�ôòï�è¡ïMôgì�ä5ë�ñòïåçí+ä+ð2ë¡ì�æ>ä(ý

���



� 0  76&$ 4"3 �iñòï'ê¿öòöò÷�ì®ð�êcë¡ì�æ>äXæ¿å�ë�ñòï'é�ïMôfì®ê¿äSæ&ö9ï�è�êcë¡æ&èQåçæ&èRöòè�æ&ë�æ&ë¤øLö9ï�î�ï�÷�ïMð�ë�ì�æ&äSì�î
î©ë�è�ê¿ì�õ&ñLë�åçæ&è¡ü�ê&è¡ô#ý*��æcü�ïMù&ï�è � ìzë�öòè¡ïMî�ï�äLë¡î½î�æ&é�ï�æ&å�ë¡ñòï�ôfè¡êUü �Hê&ð�ûfî"æ&å1ë�ñòï�öò÷�í �è�ê¿÷�ì�ë¤øRè¡íò÷�ï -\�iñòï)é�ïMôfì®ê¿ä,ê&÷�üiêUøfî1è¡ï�ë¡íòè�äHî�æ>äòï
æ&å#ë�ñòï)ùcê¿÷�íòïMî�ë¡æ �9ï)ê&õ&õ>è�ïMõ>êcë¡ïMô
�bï&ý õ+ý � ë�ñòï½é�ïMôòì�ê&ä�æ&å�#%$'&+# D P 5�&+# D ì®î�# D P*5"ü6ñòì�÷�ï�êRî¤ë¡è¡ê&ì�õ>ñ>ë6êUù&ïMè¡ê&õ&ï"æ&å(ë�ñ+ï)ì�ä �ôòì�ð�ïMî�õ&ì�ù&ïMî�# � G�� P 5 $ ] � 
��oì�ë�ôfæoïMî�äòæ¿ëiê¿÷�÷�æcüSë�æRð�æ>ä+î©ì®ôfïMè�ü�ï�ì�õ&ñLë¡î!åçæ>è1ë¡ñòï�ùcê¿÷�íòï�î �ê&ä+ôRë�ñ+ï"î�ê&éRï"ð�æ&é�é�ï�äLë¡î�ê �9æ&ífë1ë¡ñòï"ü�ï�ì�õ&ñLë�ì�äòõ½ù&ï�ð2ë¡æ&èJõ&ì�ù&ïMäRåçæ&èJë¡ñòï"öò÷�íòè�ê¿÷�ìzë¤ø
è¡íò÷�ïQê&öòöò÷�ø�ë¡æeë¡ñòì�î)ð�ê>î©ï>ý�]
è�ôfï�è)î¤ë�êcë¡ì�î©ë�ì®ð�î�ñ+êUù&ï�î�ì�éRì�÷®ê¿è)öòè�æ>öHïMè©ë¡ì�ï�î�ê&÷zë¡ñòæ&íòõ>ñ
ì�äQë�ñòì®îJð�ê>î©ï � ë�ñòïiü�ï�ì�õ&ñLë!ê&÷�÷�æcü"î�ë�ñòï6î�ï�÷�ïMð2ë¡ì�æ>ä�æ&åHæ¿ë¡ñòï�è!ùcê¿÷�íòï�î�ë¡ñ+ê¿äQë�ñ+ïið�ï�äLë�è�ê¿÷æ>äòï&ý

� � * 0 4L; 6Y4 8 0 * ��$#1 3 �iñòï½é�ê&ì�ä'ôfì��eð�íò÷�ë¤øeåçæ>è�ë¡ñòï�ê¿ö+öò÷�ì®ð�ê¿ë�ì�æ&ä�æ¿å�ë¡ñòïz}oíòõ>ï�äòæRì�ä>ë¡ï��
õ>è¡ê&÷&ì�ä�ë�ñ+ï�î�ï�ë�ë�ì�äòõ�æ&åòöòè�æ&ë�æ&ë¤øLö9ï�î�ï�÷�ïMð�ë�ì�æ&ä�ì®î(ë¡ñòï�ôòï�ú+äòì�ë�ì�æ&äQæ¿åfë¡ñòï�ð�æ&è¡è�ï�î©ö9æ&ä+ô �
ì�äòõ�åçí`_)_Mø°é�ïMê&î�íòè¡ï&ý½þ�ðMð�æ&è�ôfì�äòõeë¡æ,ë¡ñòï�ôfï�ú+ä+ìzë¡ì�æ>ä3æ¿å�ë�ñòïRì�äLë¡ï�õ&è�ê¿÷ � ë�ñòïQåçí`_�_�øé�ï�ê&î�íòè�ï,ñ+ê&î�ë�æ �Hï/ôfï�ú+ä+ïMôXì�äLë�æk� ê&î�ë�ñòï/ùcê¿÷�íòïMîf� m ê¿è¡ï&ý }oï�ù>ï�è�ê¿÷�ôòì|�eð�í+÷ �
ë¡ì�ï�î"ê¿ö+öò÷�ø,ì�ä/ë�ñ+ì�î"ðMê&î�ï -Jôfï�ú+äòì�äòõ�éRï�ê&î�íòè¡ïMî�åçæ&è"ê&÷�÷#ö9æ>î¡î©ì �ò÷�ï�ð�÷�í+î©ë�ï�è�î�è�ï�óLíòì�è¡ïMî
ê ñoíòõ&ï�äoíòé��9ï�èRæ¿å"åçíJ_)_�ø5é�ï�ê&î�íòè�ï�îZ�bæ&äò÷�øgö+ê¿è�ê¿é�ï�ë¡ï�è¡ì�_MïMôgåbê&é�ì�÷�ì�ï�î�æ&å"åçí`_�_�ø
é�ï�ê&î�íòè�ï�î1ð�ê&ä �Hï�í+î©ï�ô ��ê&ä+ô�ö+ê¿è�ê¿é�ï�ë�ï�è¡ì _Mêcë¡ì�æ>äQì®î�ôòì|�eð�í+÷zë�ì�äeæ>è¡ôòì�ä+ê&÷+î¡ð�ê¿÷�ïMî�
��
ü6ñ+ï�ä3î�ï�ù>ï�è�ê¿÷#ùcê¿è¡ì�ê �ò÷�ïMî"ê&è�ï�íHî©ï�ô'ì�ä°ë¡ñòï�ð�÷�í+î©ë�ïMè�ì�äòõeö+è�æfð�ï�î�î � åçíJ_)_�ø/é�ïMê>î©íòè¡ïMîñHêUù&ïRë�æ �9ï,ôfï�ú+äòïMô åçæ>è�ïMê>ð�ñ ùcê&è�ì®ê �ò÷�ïa�³ë¡ñòï,î�ï�ëz�@í+î�í+ê¿÷�÷�ø3ð�ñ+ê¿ä+õ&ïMî)åçæ>è�ïMê>ð�ñ
ùcê&è�ì®ê �ò÷�ïQê&ä+ô'ë¡ñòï�åçí`_�_�ø°é�ïMê>î©í+è�ï�ñHê&î�ë�æ �9ïQôòï�ú+äòï�ô
æ>ä°ë�ñòï�î¡ê¿é�ï�î¡ð�ê¿÷�ï�ë¡ñ+êcë
ë¡ñòï�ùcê¿è¡ì�ê �ò÷�ïj
�ê¿ä+ô,ë�ñ+ì�î6ì�ä+ð�è�ï�ê&î�ïMî�ë�ñòï�ð�æ&é�öò÷�ï��fì�ë¤øeæ¿å�ë�ñòì®î"ôfï�ú+äòì�ë�ì�æ&ä��òåçæ&è6ïMê>ð�ñ
ùcê&è�ì®ê �ò÷�ï�ê¿ä+ô�ïMê>ð�ñ/î�ï�ë"æ&å � î�æ&íòè�ð�ï�î � c D ùcê&÷�íòï�î6ê¿è¡ï½è�ï�ó>í+ì�è¡ïMô#ýþ�äòæ¿ë¡ñòï�è/ôfè�êUü �+ê&ð�ûXæ&å½ë�ñòï�}oíòõ&ïMäòæXì�äLë�ï�õ>è¡ê&÷6ì�î,ë�ñHêcë,ì�ë/ôfæoï�î�äòæ¿ë'ê¿÷�÷�æcü åçæ&è
ð�æ&é�ö9ï�ä+î¡êcë¡ì�æ>ä(ý
ã¬ä3åbê&ð�ë � ë�ñ+ì�î½î©ë¡êcë¡ï�é�ï�äLë)ñ+ê&î�ë�æ �HïQë�ì�äòõ&ï�ô �9ïMðMê¿í+î�ï�ë¡ñòï�úHä+ê¿÷ùcê&÷�íòï½ð�ê&ä �9ï�ôfìzÿ;ï�è¡ï�äLë�åçè�æ>é ë�ñòï½æ>è�ì�õ&ì�ä+ê¿÷9æ&ä+ïMîMýo�iñòì®îiì®î�ö9æ>î¡î�ì �ò÷�ï �Hï�ð�ê¿íHî©ï
ë�ñòï
úHä+ê¿÷1ùcê&÷�íòïeðMê¿ä �Hï�æ>äòï�æ¿å�ë�ñòï,æ&äòï�î½í+î©ï�ô �Lø
ë�ñòï�åçí`_�_�ø éRï�ê&î�íòè¡ï&ý7�iñòì®î�ð�ê&ä
ðMê¿í+î�ï�î©æ>é�ï½î�æ&è�ë6æ¿å!ð�æ&é�ö9ï�ä+î¡êcë¡ì�æ>ä(ý
}fæ&é�ï�æ¿å�ë�ñòï�î©ï�ôfì��eð�íò÷�ë�ì�ïMî�ê¿÷®î©æ�ê¿öòö+÷�ø,ë�æi� ïMì�õ>ñLë�ïMô/é�ê �fì�é�íòé'ý

���� 76Y4
$#1 U�0 6,*�� 8:0  �+�0 $ 4"3 �iñ+ï6é�ê&ì�äeôòì|�eð�í+÷zë¤øQåçæ&èJí+î�ì�äòõ½ë�ñòï�æ&è�ôfì�äHê¿÷òü�ï�ì�õ&ñLë�ï�ô
é�ï�ê¿ä,ì®î�ë�ñòï½è¡ïMóLíòì�è�ïMé�ï�äLë�æ&å�ê�ë �Eä+æ&è¡é ê¿ä+ôeë �¬ð�æ&ä+æ&è¡é åçæ>è�ë¡ñòï�ôfæ&é�ê&ì�ä+î�æ&å(ë�ñòï
ùcê&è�ì®ê �ò÷�ïMîMý �iñòì®î
éRï�ê¿ä+î
ñ+êUùoì�äòõeæ&ä+ï�ö+ê&ì�è��³ë ��äòæ>è�é � ë �¬ð�æ&ä+æ&è¡é�
iåçæ&è�ï�ê&ð�ñ
æ&åJë�ñòïùcê&è�ì®ê �ò÷�ïMîMý

þ�î�ê�ð�æ>ä+ð�÷�í+î�ì�æ>ä � ü�ï�ð�ê&äeî�êUø�ë�ñ+ê¿ë1ë�ñ+ï"ë¤ü�æ�éRæLî¤ë�è�ïM÷�ïMùUê&äLë�ôfì|�eð�íò÷zë¡ì�ï�î1åçæ>è�ê&öòöò÷�ø �ì�äòõ/ë�ñòï,ê �Hæcù>ïQé�ïMä>ë¡ì�æ>äòïMôgê&õ&õ&è¡ï�õLêcë¡ì�æ>ä
æ&ö9ï�è�êcë¡æ&è�î
ì®î½ë¡ñ+êcë�é�æLî¤ë�æ&ö9ï�è�êcë¡æ&è�î½ôfæ°äòæ¿ë
ê¿÷�÷�æcü åçæ>è
ð�æ&é�öHïMä+î¡êcë�ì�æ&ä
ê&ä+ô'ë¡ñ+êcë½ê¿÷®î©æeé�æLî¤ë)æ¿åJë�ñ+ï�é.ôfæ,ä+æ¿ë)ê&÷�÷�æcü\åçæ&è
ü�ïMì�õ>ñ>ë¡ì�ä+õ
ë�ñ+ï�î©æ>íòè¡ð�ïMîMý

.�ï�ë¡ê&ì�÷�ïMô ê¿äHê¿÷�øoî�ì®î�æ¿å)ë�ñòï°é�ï�ë¡ñòæfôòîeî�ñòæcü"îQë�ñ+ê¿ë�ë�ñòï3éRæLî¤ë�è¡ï�÷�ï�ùcê¿äLë�æ&ö9ï�è�êcë¡ì�æ>ä
åçæ&è/ë¡ñòï ö+è�æ �ò÷�ïMé æ¿åRöòè�æ&ë�æ&ë¤øLö9ï î�ï�÷�ïMð�ë�ì�æ&ä ì�î/ë¡ñòï é�ï�ôfì�ê&ä(ý"�iñ+ì�î/ì®î � ì�ä åbê&ð�ë � ë�ñòïæ&ö9ï�è�êcë¡æ&è�í+î�í+ê&÷�÷�ø ð�æ&ä+î�ì�ôòï�è¡ïMôgê&î½ë¡ñòïeæ>è¡ôfì�ä+ê&÷�ð�æ>íòäLë�ï�è¡ö+ê&è©ë�æ¿åië¡ñòïeü�ï�ì�õ&ñLë�ï�ô é�ï�ê¿ä(ý
}oíòõ>ï�äòæ�ì�äLë�ï�õ>è¡ê&÷(ê¿ä+ô�æ&è�ôfì�ä+ê¿÷#ü�ï�ì�õ&ñLë¡ïMô/é�ïMê¿ä'ê¿è¡ï�î©ö9ïMð�ì�ê&÷�÷�ø�ôòì|�eð�í+÷zë6ë¡æeê¿öòöò÷�ø�ôòíòï �è¡ïMî�öHï�ð2ë�ì�ù&ïM÷�ø � ë�æ ë�ñòï/äòïMïMôXæ&å6åçí`_)_MøXé�ïMê>î©íòè¡ïMîQê¿ä+ôSôfï�úHäòìzë¡ì�æ>ä+îRæ¿å6ë �Eäòæ>è�é�îRê¿ä+ôXë �ð�æ>äòæ&è¡é�î�ý
ã¬ä�ë�ñ+ï�äòï �Lë!î©ï�ð2ë¡ì�æ>ä�ü�ï�ì�äLë�è¡æfôfí+ð�ï
�s]3� ��æ&ö9ï�è�êcë�æ>è¡î9åçæ>è�ì�ä+ð�÷�í+ôfì�äòõ)ð�æ&é�ö9ï�ä+î¡êcë¡ì�æ>ä

ê¿äHô5ü�ïMì�õ>ñLë�ì�äòõ
åçæ>è�ë¡ñòï/î�æ&í+è¡ð�ïMî�ë¡æ ðMêcë¡ï�õ&æ>è�ì®ð�ê&÷�ê¿õ>õ&è¡ï�õLêcë�ì�æ&ägæ>öHïMè¡ê¿ë�æ&è�îMý��iñòïMäXü�ï
ö+ê&è©ë¡ì�ð�íò÷�ê&è�ì _�ï
ë�ñ+ï�ê¿öòöòè¡æ>ê>ð�ñeë¡æQë¡ñòï�ð�ê>î©ï½æ&å�ë�ñ+ï�éRï�ôfì®ê¿ä(ý

� �



� � ��â����RÜ!âMÛ
� Þ ��� ����à
��� ��Û'ß�á6Þ�� 	���Û
�7�)Ü!â�ÞRÛ
�iñòï
ì�ä+ð�÷�í+î�ì�æ&ämæ&å)ë¡ñòï3ü�ï�ì�õ&ñLë�î�åçæ&è,ë�ñòï ùcê¿÷�íòïMî�ì�î �+ê&î�ïMô æ>ä ë�ñ+ïk� ï�ì�õ&ñLë�ï�ô ]��3þ
���8]3�3þF
1æ&ö9ï�è�êcë�æ>è�ôfï�ú+äòïMôeì�äk� ��b �Eý\�iñòì®î�æ>öHïMè¡ê¿ë�æ>è1ì�î�ê�õ>ï�äòïMè¡ê&÷�ì _Mê¿ë�ì�æ&ä�æ¿å �9æ¿ë�ñ,ë�ñòï
ü�ï�ì�õ&ñLë�ï�ô é�ï�ê¿äs���8�k
�ê¿ä+ô ë¡ñòï1]
è�ôfï�è¡ïMô � ï�ì�õ&ñLë�ï�ô þ�ù&ïMè¡ê&õ&ì�äòõ �M]3�3þF
½æ>öHïMè¡ê¿ë�æ>è
�bôòï�ú+äòï�ô �oø ��ê&õ&ï�è�ì�ä � cL� ��
1ê&÷�÷�æcü6ì�äòõ½í+î©ïMè¡îJë�æ�ñ+êUù>ï6ì�äeê�î�ì�äòõ&÷�ï"æ&ö9ï�è�êcë¡æ&è!ë¡ñòï"ö+ê&è¡ê&é �
ï�ë¡ï�è�î½æ¿å �Hæ&ë�ñgæ&ö9ï�è�êcë¡æ&è�î�ýRã¬ä åbê&ð�ë � �9æ¿ë¡ñ��8� ê&ä+ô:]�� þ ñHêUù&ï�ö+ê¿è�ê¿é�ï�ë�ï�è�î)æ¿å�ë�ñòïî¡ê¿é�ï�åçæ>è�é �bü�ïMì�õ>ñ>ë¡ì�ä+õ�ù>ïMð2ë¡æ&è�î -6ö9æ>î�ì�ë�ì�ù&ïRü�ïMì�õ>ñ>ë�î"ë¡ñ+êcë�ê&ô+ô°ë�æ/æ&ä+ïj
2ý �"æcü�ï�ù&ïMè � ì�äî�öòìzë¡ïQæ&å�ñ+êUùoì�äòõeë¡ñòïRî¡ê¿é�ïQåçæ&è¡é � ë¡ñòï�ö+ê¿è�ê¿é�ï�ë�ï�è�î"ñHêUù&ïQôòìzÿ;ï�è¡ï�äLë½éRï�ê¿äòì�äòõHý�p(ï�ë½í+îè¡ïMð�ê&÷�÷ �9æ¿ë¡ñ/æ>öHïMè¡ê¿ë�æ>è¡î:-
/1032547698:6<;=4�� @"P	Q+C)D R	S	�k� ��� 5 L!LML � D 
iA%Y7I�ü�ï�ì�õ&ñLë�ì�äòõ/ù&ï�ð2ë�æ>èZR T7yLA-eiQ)K`Y>A6R	K � A TI	K@yZRLKJ?BX�A T�� m � � � & � ��ILK�y � m � m � � R

/1032547698:6<;=4?>	� � Q)D ) �+QaI�J�Q)A|w KhDOA-K w�P	Q+C)D R	S1R T1yLA-eiQ)K`Y>A6RLK ���^DNKJQHKsI�eiI�='=�A-K w

H0 [ 2 D F 2 A%Y�I ü�ï�ì�õ&ñLë¡ïMômé�ï�ê¿äqR T�y	A-e�QHKJY�A6RLK � A T � 6�
��6�`5�&#L!LML�&+� D 
��� m
� mO�xm R
/1032547698:6<;=4?> > � Q)DEU ��Q1I J�Q)A|w K DMA-Kxw P	Q+C)D R	SZR T�y	A-e�QHKJY�A6RLK ���FD9K`Q)K I eiI�='=�A-K w
v 
 @�[ 2 D F 2 A%Y�ILKZ]
è¡ôfïMè�ï�ô�� ïMì�õ>ñ>ë¡ì�ä+õ�þ"ù>ï�è�ê¿õ&ì�äòõ��M]3�3þ�
Jæ&ö9ï�è�êcë¡æ&è^R T�y	A-e�QHK T
Y>A6R	K � A T

� � �����6� 5 &�LML!L &{� D 
�� D�
m & 5 X m � I � m $

JLK`Q)S{Q�!KJ\� � 
>&#L!LML�&OJ\�C�k
>.kA%YiI�=`Q)S>efGhD I	DMA6R	K R Tf! � &�LML!L &N��.rY>GJC K�DNKJI	D/� I � mCP*5 $ Q � I � m $
THR	S I	?-?Un1� ! c &#L!LML�&O��.�SNAYR-Q:R � I � m $ A%Y DNKJQ�AUT DNK8?�I	SMwWQHY>D�Q)?�Q)eiQ)KJD�A-K DNKJQ C�RL?-?�Q�CHDMA6R	K
� 5 &#L!LML�&+� D V R
}oì�éRì�÷®ê¿è¡ìzë¡ì�ï�î,ê¿äHô ôfìzÿ;ï�è¡ï�äHð�ïMî �Hï�ë¤ü�ïMï�ä �9æ¿ë¡ñ æ&ö9ï�è�êcë¡æ&è�îeð�ê&ä �Hï
í+ä+ôfï�è¡÷�ì�äòï�ômê&î

åçæ&÷�÷�æcü"î -
� �iñ+ï�ü�ï�ì�õ&ñLë�ï�ô�é�ïMê¿ä�ì®î�ê"÷�ì�äòï�ê¿è�ð�æ&é �òì�ä+êcë¡ì�æ>ä�æ¿åòü�ï�ì�õ&ñLë¡î�ê¿ä+ô�ùcê&÷�íòï�î(ü6ñòïMè�ï�ë�ñòïü�ï�ì�õ&ñLë�î�ê&è�ï)÷�ì�äòû>ïMô,ë�æRë�ñ+ï�ùUê&÷�í+ïMî�ü�ï�ê&õ&õ&è¡ï�õLêcë¡ï&ý��iñ+ì�îiì®îií+î�í+ê¿÷�÷�ø�í+ä+ôfï�è�î©ë�æoæfô
ê>îRë�ñòï'ì�é�öHæ>è©ë�ê¿ä+ð�ï/æ>è�è�ïM÷�ì®ê �òì�÷�ìzë¤øXæ&å�ë¡ñòï'ì�äfåçæ>è�é�ê¿ë�ì�æ&ä î©æ>íòè¡ð�ïMîMý �iñòï'÷®ê¿è¡õ&ïMè
ê
ü�ïMì�õ>ñ>ëQì�î � ë¡ñòï,é�æ>è�ï�ì�ä	�+íòïMä+ð�ï�ñ+ê&î�ë�ñòï�ð�æ&è¡è¡ïMî�öHæ>ä+ôfì�äòõ'ùUê&÷�í+ïeë�æ
ë�ñòï�úHä+ê¿÷æ>ífë�ö+ífëMýZ�iñ+ïeî©é�ê¿÷�÷�ï�è�ê'ü�ï�ì�õ&ñLë � ë¡ñòï�÷�ïMî¡î©ïMè�ì�ä	�Híòï�ä+ð�ï�ñ+ê&î�ë�ñòïeð�æ&è¡è�ïMöHæ>ä+ôfì�äòõùcê&÷�íòï>ý

� �iñ+ï�]��3þ æ&ö9ï�è�êcë¡æ&è�ì®î�ê¿÷®î©ægê ÷�ì�äòïMê&è�ð�æ&é �òì�ä+êcë¡ì�æ>äSæ&å
ü�ï�ì�õ&ñLë¡î�ê¿äHôCùcê¿÷�íòï�î�ý
��æcü�ïMù&ïMè � ì�ä@ë¡ñòì®î°æ&ö9ï�è�êcë¡æ&è°ü�ï�ì�õ&ñLë¡î°ê&è�ïgäòæ&ë
÷�ì�äòû&ï�ô ë�æ ë�ñ+ïXùcê¿÷�íòïMî'ë¡ñòï�é �î�ï�÷�ù&ï�î �òíòë�æ&ämë�ñòïMì�è�è�ïM÷�ê¿ë�ì�ù&ï
ö9æ>î�ìzë¡ì�æ>ä(ý -�æ¿ë�ï3ë�ñ+ê¿ë/ê&äLø�ö9ï�è¡é�ífë�êcë�ì�æ&ä � æ&å
ë¡ñòï�ùcê¿÷�íòïMî�ë¡æ �9ï�ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô�÷�ï�ê&ôeë�æRë�ñòï�î¡ê¿é�ï½è�ï�î©í+÷zë - � � � 
 �O� 5 &�LML!L &{� D 

�� � � 
 �O��� � 5 $ &#L!LML &{��� � D $ 
2ý
�iñòï^�8]��3þ\æ>öHïMè¡ê¿ë�æ&è�ë¡ñ+êcë"õ>ï�äòïMè¡ê&÷�ì _�ï�î �9æ¿ë¡ñ'æ&ö9ï�è�êcë�æ>è¡î�ì®î"ôfï�úHäòïMô'ê&î�åçæ>÷�÷�æcü"î:-

�jc



/1032547698:6<;=4?>	

� Q)D ) I	K�y U���QaD J�R J�Q)A|w KhDOA-K w4P	Q�CHD R	S�Y R T yLA-eiQ)K`Y>A6RLK\����DNKJQHK
Ise�I+=W=�A-K w 
 v 
 @�[ 2 D F 2 A%Y4I � ï�ì�õ&ñLë¡ïMô ]
è�ôfï�è¡ïMô�� ïMì�õ>ñLë�ïMô þ�ù&ïMè¡ê&õ&ì�äòõ
���8]3�3þF
�æ>öHïMè¡ê¿ë�æ&è�R T�y	A-e�Q)K`Y>A6R	K5� A T� � � � 
 " � �6�`5	&�LML!L &{� D 

� � m � mM� I � m $
JLK`Q)S{Q JqA%Y yWQ&��K�Q�y I�Y A-K DNKJQ C�I	YHQ�R T D9K`Q v 
 @ SNAYR-Q:R!�f� I � m $ A%Y D9K`Q�AUT D9Ks? I	SOwxQ>Y>D
Q)?�QHe�Q)KJD�A-K�DNKJQfC�RL?-?�Q�CHDMA6R	Kr�`5�&�LMLML�&+� D V �/I	K@y�D9K`Q�J�QHA|w K D � m A%Yzy'Q��
K�Q�y�I�Y)[

� m � X��W� � � � m � I � � $ 
���X��L� � ���@m � I � � $ 

J\A-D9K�X � �+Q)A-Kxw�IFe�R	K�RLDNRLKJA6CUA-K@CHS{Q�I	Y�A-K w9T�GhK�C)DOA6RLKfD9K`ILD@A-KJD QHSM=JR	?�ILDNQHY/D9K`Q =JR	A-KgD6Y��6n � �a& � � � m X � 

D R{wxQHD9K`Q)S J\A-DNK�D9K`Q =JR	A-KgD � � & � 
:R � K`Q3T�GhK�C)DOA6RLK,X � A%YfS+Q+E)GhA-S{Q�y1D R ��Q7I�Y>DMS{I	A|w K D�?|A-K�Q
JLK`Q)KkD9K`Q�=JR	A-KJDOYzC�I	K ��Q�A-KJD QHSM=JR	?�ILDNQ�yZA-KkD9K A%Y J�I	X R
ã¬ä�ë¡ñòì®î1ôfï�úHäòìzë¡ì�æ>ä � ë¡ñòï6ü�ïMì�õ>ñLë�ì�äòõ
ù>ïMð�ë�æ&è )
ð�æ&è¡è�ï�î©ö9æ&ä+ô+î(ë¡æ
ë¡ñòïiü�ïMì�õ>ñLë�ì�äòõ
ù>ïMð�ë�æ&èæ¿åJë¡ñòïRü�ïMì�õ>ñ>ë¡ïMô°é�ï�ê¿ä ê&ä+ô,U ð�æ&è¡è�ï�î©ö9æ&äHôòî6ë¡æeë�ñ+ïQü�ï�ì�õ&ñLë�ì�äòõ�ù&ïMð�ë�æ>è�æ¿åJë¡ñòï7]��3þ

æ&ö9ï�è�êcë¡æ&è�ý �iñòïMä � � ì�î�ê äòïMü ü�ï�ì�õ&ñLë�ì�äòõgù&ï�ð2ë¡æ&èQë�ñ+ê¿ë,ð�æ&äHî©ì®ôfï�è�îQë�ñòï'ì�äLë�ï�è�ê&ð�ë�ì�æ&ä+î
�9ï�ë¤ü�ï�ï�ä )Cê&ä+ô U°ý
�iñòïiåçíòä+ð�ë�ì�æ&ä[X � �òíòì�÷zë�ê �9æcù&ï�åçè�æ>é ë�ñ+ï"ù&ï�ð2ë�æ>è�U%ðMê¿ä �9ï6íòä+ôfïMè¡î©ë�æoæfô�ê&îJê)åçí`_�_�ø

óLí+ê¿äLë¡ìzú+ïMè��bê/äòæ&ä ��ôfï�ð�è¡ïMê>î©ì�äòõeåçíJ_)_�ø ó>íHê¿äLë�ì�ú+ï�è>
�ü6ñòì�÷�ï�ë�ñ+ïRü�ï�ì�õ&ñLë�î )mðMê¿ä �Hï�î�ï�ïMä
ê&î6ê�ö+è�æ �+ê �òì�÷�ìzë¤ø/ôfì�î©ë�è¡ì �òífë�ì�æ&ä�ý�þ@äòæ>ä ��ôòïMð�è¡ïMê>î©ì�äòõRåçí`_�_�ø�óLí+ê&äLë�ì�ú+ï�è"ì®î"ê�é�æ&ä+æ¿ë�æ>äòì®ð
åçíòä+ð�ë�ì�æ&ä��"�çìEý ï>ý � �7�6�h
 Q �7���H
�åçæ>è"ê¿÷�÷ � � �H
�î©í+ð�ñ�ë�ñHêcë���� � 

� � ê&ä+ô	��� � 

� � ý
ã¬ä ë�ñòï�ôfï�ú+äòì�ë�ì�æ&ä+î½õ>ì�ù>ï�ägê �9æcù&ï � ü�ï�ì�õ&ñLë¡ì�äòõ/ù&ï�ð2ë¡æ&è�î
ê&è�ïRöòè¡ïMî�ï�äLë�ï�ô3ì�ä ð�æ&ä+*¤í+ä+ð �ë�ì�æ&ä�ü6ì�ë�ñeë�ñòï�ôòï�ú+äòì�ë�ì�æ&ä,æ¿å;ë�ñòï
æ&ö9ï�è�êcë¡æ&è�ý �"æcü�ï�ù>ï�è � ë�ñ+ïMî�ï"ù&ï�ð2ë�æ>è¡î�ê¿ä+ôRë¡ñòï�ì�è1ë¡è¡ê&ä+î �åçæ&è¡é�êcë¡ì�æ>ä ðMê¿ä �Hï�ï�î¤ë�ê �ò÷�ì�î�ñòï�ô ü6ì�ë�ñ+æ&ífë�ë¡ñòïeð�æ>è�è¡ïMî�öHæ>ä+ôfì�äòõ/æ&ö9ï�è�êcë�æ>è�ê¿ä+ô í+î�ïMô ì�ä

æ¿ë¡ñòï�è�åbê&éRì�÷�ì�ï�î!æ¿åHæ>öHïMè¡ê¿ë�æ>è¡îMý �iñòì®îJì®îJôfï�ú+ä+ïMô �HïM÷�æcüSí+î©ì�äòõ
ë�ñòï6ä+æ&ä �¬ôfïMð�è�ï�ê&î�ì�ä+õ"åçí`_�_�ø
óLí+ê¿äLë¡ìzú+ïMè
� ���×ðMê¿ä �9ï�ì�äLë�ïMè�ö9æ&÷®êcë¡ïMô,åçè�æ>é U ü6ñòï�ä'è¡ïMóLíòì�è�ï�ô,ê&î6ê �Hæcù>ïj
�ý
/1032547698:6<;=4?> . � Q)Do�O� m & � m 
 m & 5#" D ��Q�I�=JI	A-S^y'Q��
K@Q�y �)XfIfP�IL?BGJQ�I	K@yzD9K`QFA-e =`RLS>DNILK�C�Q
R T�� m3Q+<>=@S{QHY+Y)Q�yiA-KkI^w'A-P�Q)K�yWR	e�I	A-K
���\2 B �
ILK�yi? QHD�� ��Q�I�T�GWV�V)XiK�R	K T y'Q�C)S{Q�I�Y>A-Kxw
T�GWV�V)XZEHGJILKJDMA �/Q)S R5� KJQHK ��D9K`Q 
�v�
HT#J�Q)A|w K DMA-KxwZP�Q�C)DNRLS � � � � 5�&�()(�( & � D 
/THR	Sz�O�g& )9
I	K@y�� A%Yzy'Q��
K@Q�yZI�Y�THRL?-?�R J9Y)[

� m ����� � � � m
� I � m $� ���'2 � I � m $�� ����� � ����m � I � � $� ���'2 � I � m $��
JLK`Q)S{Q J~A%YzI�=JQHS>e�GhD I	DMA6R	K�I	Y�I ��R	P	Q�Y>GJC KrD9K`ILDo� I � mCP*5 $ Q � I � m $ R
�iñòì®î�ôòï�ú+äòì�ë�ì�æ&äRö9ï�è¡éRì�ë¡î�ë¡æ
ì�ä+ð�÷�í+ôfï�ë�ñ+ï�ü�ï�ì�õ&ñLë¡ì�äòõ
æ¿åòë¡ñòïiî©æ>íòè¡ð�ïMî�ë�æ½ê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä

æ&ö9ï�è�êcë¡æ&è�îRåçæ&è,ðMêcë¡ï�õ&æ>è�ì®ð�ê&÷"ôòêcë�êòý �iñòï°åçæ>÷�÷�æcü6ì�ä+õXôfï�ú+ä+ìzë¡ì�æ>ä ï��föò÷�æ&ì�ë¡î�ë¡ñòì®î�åbê&ð�ëeë�æ
ôfï�ú+äòï�ê � � � � ��æ&ö9ï�è�êcë�æ>è�åçè�æ>é ê¿ä'æ&ö9ï�è�êcë¡æ&è ��ý
/1032547698:6<;=4?> � � Q)D�� � !j�@5�&#L!LML & � D .��+Q�I:Y)QHD7R TkA-K�THRLS>eiILDOA6RLK�Y)RLGhS{C�Q>Y �7?�Q)D�� m��QrD9K`QaP	I	?|GJQrY>Gj='=@?BA6Q�y �)X D9K`QrYHRLGhS{C�Qi�gm%�z?�Q)D�� ��QkILK I)wjwLS{QNwxI	DMA6R	K R+=JQHS{ILDNRLS
J\A-DNK

��u



=JI	S{ILeiQ)DNQ)S ) -3T�F � I	K@y7?�Q)D � ��Q�IZK�RLK T yWQ+C)S{Q�I�Y>A-K wFT�GWV�V)XZE)GJI	KJDMA �/Q)S
� R�� KJQHK �
D9K`Q � � � � �qR+=JQHS+I	D R	S�A%Yzy'Q��
K@Q�yZI�Y
THRL?-?�R J9Y)[� � � � � 
 " � �6� 5 &�()(�( &{� D 

� �����6� 5 &�()(�(*&{� D 

JLK`Q)S{Q � A%Y�D9K`Q 
 v 
 T#J�QHA|w K DMA-Kxw^P�Q�C)DNRLSUR T��O� m & � m 
 m & 5�" D ILK�y �4THRL?-?�R J\A-K w���Q��
KJA-DMA6R	K
��� R

�iñòï�î©ï�ð�æ>ä+ô ê>î©ö9ïMð�ë
ë¡æ �Hï�ì�äLë�è¡æoôòí+ð�ï�ô
ì�ä3ë¡ñòïeê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä°öòè¡æfð�ï�î�î
ì�î�ð�æ&é�ö9ï�ä �
î¡êcë�ì�æ&ä�ýF�iñòì®î�ì®î½ê&ð�ñòì�ï�ù>ïMô � åçæ&÷�÷�æcü6ì�äòõ � � � � é�ê¿ûoì�ä+õ y'ILDNI1P	I	?|GJQ>Y�C+RLKJP	Q{<>ý
	6ïMðMê¿÷�÷�ë¡ñ+êcëð�æ>é�öHïMä+î�ê¿ë�ì�æ&ägì®î½ë�ñ+ê¿ë�ùcê¿÷�íòïMîf� � �� !j� 5 &)()(�(*&{� D .,î©í+ð�ñ ë¡ñ+êcëz�1nN�
�6� m &{� � 
�� � � ��r�W�o�6� m &{� � 

åçæ&èz� m &{� � � !�� 5 &)()(�( &{� D .,ð�ê¿ä �9ï,î�ï�÷�ïMð2ë¡ïMô#ý ]
íòè�ê&öòöòè¡æ>ê&ð�ñ ë�æ
ê&÷�÷�æcüð�æ>é�öHïMä+î�ê¿ë�ì�æ&ä�ì®î1ë¡æ�è�ï�ôfï�úHäòï6ë�ñ+ï6åçíòä+ð�ë�ì�æ&äZ�����iì�ä�.
ï�ú+äòì�ë�ì�æ&äZ��î©æ½ë¡ñ+êcë������L�6� � 
 �� � ý
ã¬ä/ë�ñòì®îiüiêUø � � � ðMê¿ä �9ï�î©ïM÷�ï�ð2ë�ï�ô �oø�ë¡ñòï�ê¿õ>õ&è¡ï�õLêcë�ì�æ&äeåçíòä+ð2ë¡ì�æ>ä(ý
/1032547698:6<;=4?> �
� Q)D�) -�T F � ��� ��Q I�J�Q)A|w KhDOA-K w P	Q+C)D R	S �zD9K`Q)K8I eiI�='=�A-K w
� � 6�
1-W� D F � A%YfI���æ>äoù&ï��7� ï�ì�õ&ñLë¡ïMôr�°ïMôòì�ê&ä4R TzyLA-eiQ)K`Y>A6R	K5� A TH[

� � 6 
 �6� 5 &�()(�(*&{� D 

� ��A TzI	K@yZR	Kg?BX7A T������ � � � �6�h
 � � L � Q ����� � � � � �H

JLK`Q)S{Q������ � � �M�6�h
 � ��
 �3( ����� � �M���)
 �
����� � �O�O�h
 � ����� �O�O� 
 � ��
 �'2 ����� �M���H
 �
����� �O�O�h
 �

é�ì�ä��çé�ê � 
 � ( �����L� �H
>&�é�ê � 
�� ( �����'���H
{
 � �����L�O� 

� � � �M " $'&�( � ��� � 
zI	K@y JLK`Q)S{Q ��A%Y�D9K`Q
Q)?�QHe�Q)KJD�K@Q{<WD/DNR ��A-K5� R,� KhA%Y�A%YO� �U�mé�ê �@!�� � ���r�3&{��� �g. R

-"æcü ü�ï�î�ñòæcü�ë�ñòï½ê¿öòö+÷�ì®ð�ê¿ë�ì�æ&ä�æ¿å#ë¡ñòïMî�ï"ë¤ü�æ�öòè¡æfð�ï�ôfíòè¡ïMî �çë�ñòï
æ&äòï�åçæ&è�ü�ïMì�õ>ñ>ë¡ì�ä+õ
ë�ñ+ï,ùcê¿÷�íòïMîRê¿äHô ë�ñòï/æ&äòïeåçæ&è�ê¿÷�÷�æcü6ì�äòõ
ð�æ>é�öHïMä+î�ê¿ë�ì�æ&äg
�ë�æ3ë�ñòï�éRï�ôfì®ê¿äCê&ä+ôgë�æ3ë�ñòï
öò÷�íòè�ê¿÷�ìzë¤øeè¡íò÷�ï&ý\�iñòì®î"ê¿ö+öò÷�ì®ð�ê¿ë�ì�æ&ä/÷�ï�ê&ôòî�ë¡æRë�ñòï��	
 v 
 T =�?BGhS{IL?BA-DMX�S>Gh?�Q�ý
/1032547698:6<;=4?> � � Q)D�)&-�T F � ��� ��Q I�J�Q)A|w KhDOA-K w P	Q�CHD R	S ��?�Q)D�� ��Q I K�RLK T
y'Q�C)S{Q�I�Y>A-Kxw T�GWV�VHX�E)GJI	KJDMA �/Q)S �\DNKJQHKkI�eiI�='=�A-K w � � � � �R6��  Wn �W� 
1-'� D F � A%Y^I
��æ&äoù>ï��7�8]�� � �°ïMôòì�ê&ä4R T�y	A-e�Q)K`Y>A6R	K5� A TH[

� � 6��^�6� 5 &�()(�( &{� D 
/�s� A T�I	K@y�RLKJ?BX�A T3����� m�� �6�h
 � � L � Q ����� m�� ���)

JLK`Q)S{Q9����� m�� �6�h

� ��
 � ( ����� � � � ���H
 �h����� � � � A%Y�D9K`Q�
 v 
 T#J�QHA|w K DMA-Kxw�P	Q�CHD R	S/R T/�O�3&+����� � � 


I	K@y � �h����� � � �6�h

� ����� � �6�h
 � ��
 �'2 ����� � � �H
 �h����� � �6�h
��méRì�ä �bé�ê � 
 �3( �����L���H
H&©é�ê � 
�� ( �����L� �H
 
 �
�����L�O� 
�� � ���! " $'&+( � ��� � 
aILK�y�JLKJQHS{Q � A%Y1DNKJQ Q)?�QHe�Q)KJD�K@Q{<WD�DNR��kA-K � R�� K A%YrA%Y �
��� é�ê �@!j�
� ���r� & � �~�J. R
/1032547698:6<;=4?>#�
� Q)D U ��Q3I J�QHA|w K DMA-Kxw�P�Q�C)DNRLS ��I	K�y
� I�K@R	K T y'Q�CHS+Q+I	Y>A-Kxw\T�GWV�V)X�E)GJI	K T
DMA �/Q)S �zDNKJQHK I e�I+='=@A-Kxw � B+� -�� D F H\�6�U
rA%YaI �/�s]3� ��öò÷�í+è¡ê&÷�ì�ë¤ø5è�í+÷�ï�JLKJQHK
B����O� 5 &�()()(*&+� D 
 A%Y DNKJQaY)Q)DiR TkI	?-?�DNKJR�Y)QQO A-K � Y)R:DNKJI	D�K�R�P8A-K~� ������� � � �YP 
 �
����� � � �9O`
MJLK`Q)S{Q ����� � � �O� 
^A%Y�D9K`Q 
�v�
HT#J�Q)A|w KhDOA-K w�P	Q�CHD R	S�R T��O�3&{����� � 
�ILK�y � �*����� � �O� 

�×é�ì�ä �bé�ê � 
 � ( �����L���)
>&©é�ê � 
�� ( �����'���H
{
zI	K@y������L�O�h

� � � �M �"%$C&+( Xz��� � 


� �



Y)R	GhS{C�QHY � 5 � G � � � � ��� ��� ��� ��� ���
P�IL?BGJQHY #�� # 5 # $ # G # 5 # $ #�� #�� # 5

��ê �+÷�ï c -�ã¬äòåçæ&è¡é�ê¿ë�ì�æ&ä'î©æ>íòè�ð�ïMîiê&ä+ô,ùcê&÷�íòï�îië�æ �9ï�ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô
#%$ #65 # G # � # � # � # � � 
 v 
 T?0kQ�y

I'C�C � � � 	 � � 	 # �
I'C�C�
 � � � � � � 	 # GI'C�C�� ��
 � � � 
 � � ��
 � � ��
 � � ��
 � � � 
 � � 	 # G
����� � � � ��+ � � � t 
 	 R������ � 	 R 	 ��� 	 	 R 	 ����� 	 R 	 ��� � 	 R 	 ��� � 	 R 	 ��	�� 	 R 	 # $
����� � � �O��+ � � � � 
 	 R�� ��� � 	 R � ����� 	 R 	 � 	�� 	 R 	�� ��� 	 R 	 ��� � 	 R 	 � ��� 	 R 	 # $
����� � � � ��+ � � � c 
 	 R � 	�� � 	 R�� � ��� 	 R � ��� � 	 R ��	 ��� 	 R 	 � � � 	 R 	 � � � 	 R 	 # 5
����� � � � ��+ � � 
 	 R � ����� 	 R�� � 	 R � ����� 	 R � ����� 	 R � ����� 	 R 	�� � � 	 R 	 # G����� � � � ��+ � c 
 	 R 	 ����� 	 R � � ��� 	 R � ����� 	 R�������� 	 R�������� 	 R ��� ��� 	 R 	 # �
����� � � � ��+ �s�x
 	 R 	�	�	 � 	 R 	 �!� � 	 R 	���� � 	 R�� 	�	 � 	 R ��� �!� 	 R���� � � 	 R 	 # �
����� � � � ��+ � t 
 	 R 	�	�	�	 	 R 	�	�	 � 	 R 	 � ��� 	 R 	�� �"� 	 R � � � � 	 R ��	 � � 	 R 	 # �

��ê �ò÷�ï u -
�iñòï � � � � � � �  WnN�x�3åçæ&è,+ � ! � � t & � � �J& � � c & � & c &{�J& t .

���� �$# �$#&% ) )+*�!��-,
ã¬ä�ë¡ñòì®îJî©ï�ð2ë�ì�æ&ä � ü�ïiî©ë�í+ôfø½ë¡ñòï �	
�v�
HT?0kQ�y	A6ILK�öòè�æfð�ïMôfíòè¡ï�ôòï�ú+äòï�ô�ì�ä�.�ï�ú+äòì�ë�ì�æ&ä � �òý� ï �9ï�õ>ì�ä õ&ì�ùLì�äòõ ê¿ämï �òê¿é�öò÷�ï3ë¡ñ+êcë°î©ñ+æcü"îeë¡ñòï5î©íòì�ë¡ê �òì�÷�ì�ë¤ø æ¿å�ë¡ñòïgê¿öòöòè¡æ>ê>ð�ñ åçæ&è
æ �òë¡ê¿ì�äòì�äòõ � ü6ì�ë�ñmê&öòöòè¡æ&öòè¡ì�ê¿ë�ï'ö+ê&è¡ê&éRï�ë�ïMè�ì _Mê¿ë�ì�æ&ä+î � ùcê¿÷�íòï�î �9ï�ë¤ü�ï�ï�ä�ë¡ñòï
é�ì�ä+ì�éQíòéê¿äHô½ë�ñòï�é�ê �fì�é�íòé@æ¿åfë¡ñòï�ùUê&÷�í+ï1ë�æ �9ï�ê¿õ>õ&è¡ï�õLêcë�ï�ô#ý �iñòïMä�ü�ï�ê¿äHê¿÷�øx_MïJë�ñ+ï�öòè¡æ&ö9ï�è�ë�ì�ïMî
æ¿å�ë�ñòï�æ>öHïMè¡ê¿ë�æ>è�åçæfð�í+î©ì�äòõ�ì�ä�ë¡ñòï�é�æ&äòæ&ë�æ>äòì�ð�ìzë¤ø�ð�æ&äHôfìzë¡ì�æ>ä(ý
' (�$#+-) 1Y0�> � Q)D T � !�� 5 & � G &{� �L&{� �x& ���L& ���'&{���W& ���L& ���L. ��Q�IaYHQ)D^R T�A-KjTHR	S>e�I	DMA6R	K
Y)R	GhS{C�QHY ��?�Q)D+�9��� m 

� � m ��Q^yWQ&��K�Q�yiI�Y A-K �gI��)?�Q'�5SYK`Q)S{Q��:� !�# $ &{# 5 &{# G &+#��L&+#��'&{#��'&{#��L. V �I	K@y ?�Q)D � ��� m 
�� � THR	S:I	?-?�� m �ZD9K`Q)K	��DNKJQ � � � � �
6��  'n �x� THR	S����6��
 � ��(
THR	S5+ �q! � � t & � � �g& � � c & � & c & �J& t . A%YZwLA-P	Q)K A-K �gI��)?�Q � R � KhA%Y DNI �H? Q A-K@CH?BGJyWQ>YaD9K`Q
C�R	e =�GhD Q�yaP	Q+C)D R	S�Yz����� ������� � ������� � � DNKJI	D^I	S{QrC�R	e�eiRLK1THRLS�I	?-? � � � � �\6��  'n �x�
R+=JQ)S{I	D R	S�Y�I	K�y1D9K`Q)K�DNKJQiP	Q+C)D R	S������ � � �*THRLS7Q+IWC K�C�RLK`Y>A6y'Q)S{Q�y�+�R � K`Qi? I�Y>D3S{R%J R TzD9K`Q
C�R	?BGhe�K1yWQ>Y)C)S>AC��Q>Y3D9K`Q�I)wjw'S{QNwWILDNQ�yzP�IL?BGJQ>Y � � � � � 6��  'n �x��THR	SFQ�IWC K�R T�D9K`Q P	I	?BGJQHY
I	K@y�I	?BYHR^DNKJQ�e�Q+yLA6I	K THRLS�DNKJQ RLS>A|wLA-K@I	?gyWI	D I S �
S�Y>D S{R%J*)F�����FS+R J V I	K�y
THR	S�DNKJQ C�R	KgP�Q+<J�Q)A|w KhDNQ�yZeiQ�y	A6ILK SMY)Q�C+RLK�y�I	K�yZD9K A-S{y7S{R J �UyWQHK@R	D Q�y1�)X������ � ILK�yz����� � � S{R%J9Y V R
�iñòì®î½ï��òê¿é�öò÷�ï�î©ñòæcü"î
ë¡ñ+êcë�ë¡ñòï � � � � � 6��  Wn �W�CöHïMè�é�ì�ë¡î½ë¡æ/æcù>ï�è�ð�æ>éRï�ë�ñòï

ð�æ>é�öHïMä+î�ê¿ë�ì�æ&ä
ì�ä+ð�æ&äoù&ïMäòì�ïMä+ð�ï�åbê&ð�ï�ô �oø/ë�ñòïRæ&è¡ì�õ&ì�ä+ê¿÷�éRï�ôfì®ê¿ä3æ>öHïMè¡ê¿ë�æ>èMý&-"æ¿ë¡ï�ë¡ñ+êcë
ì�ëiì®îiö9æ>î¡î©ì �ò÷�ï
ë¡æ�æ �fë�ê¿ì�ä1#���ê>î�ë¡ñòï�æ&íòë�öòífë6ü6ñòïMä�+�� c ü6ñòì�÷�ï�#��)üiê&îiäòæ&ë6æ&äòï½æ¿å�ë�ñòï
ùcê¿÷�íòïMî
ë¡æ �9ï�ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô#ý�ã�ë�ð�ê¿ä ê¿÷®î©æ �9ïRæ �+î�ï�è¡ù&ïMô
ë�ñ+ê¿ë½ë�ñòï�æ&ö9ï�è�êcë¡æ&è � �Lø3éRï�ê¿ä+îæ¿å�ë�ñòï +@ö+ê¿è�ê¿é�ï�ë�ï�è � ö9ï�è¡éRì�ë¡îQë¡æ æ �fë¡ê&ì�äSùUê&÷�í+ïMî �Hï�ë¤ü�ïMï�äXë¡ñòï'é�ì�äòì�é�í+é ê¿ä+ôXë�ñòïé�ê �fì�é�íòé.æ&å�ë�ñ+ïi� m©ý�ã¬ä æ&íòè�ð�ê>î©ï � ë�ñòïRåçíòä+ð�ë�ì�æ&ä é�æcù&ïMî
åçè¡æ&é #%$Që�æa# � ý��°æ&è¡ï�æcù>ï�è �ë�ñ+ï,åçíòäHð2ë�ì�æ&ä�ð�ê&äòäòæ¿ë�è¡ïMî�íò÷zëRì�äLë¡æ ùcê¿÷�íòï�î�÷®ê¿è¡õ&ïMè�ë�ñHê¿äXë¡ñòï/é�ê �fì�éQíòé æ¿å6ë¡ñòïa�xm
æ&è
î�é�ê&÷�÷�ï�è)ë¡ñ+ê¿ä ë�ñòï�é�ì�äòì�é�íòé æ¿å�ë¡ñòï�� m©ý��iñòì®î)åbê&ð�ë�ê&÷�î�æ/ì�é�öò÷�ì�ï�î½ë�ñHêcë½ë�ñòï�æ>öHïMè¡ê¿ë�æ>è

�j�



î¡êcë�ì®î©ú+ïMî½íòäHê¿äòì�é�ìzë¤ø �çì�åiê&÷�÷�î�æ&í+è¡ð�ïMî½ê¿õ>è�ïMïRì�ä5ê/ùUê&÷�í+ï7# m � ë�ñòï�æ>ífë¡ð�æ&é�ï�ì�î½ë¡ñòì®î�ù&ïMè�øùcê¿÷�íòï^# m 

� � ;&) ; # 698 6Y; 4A> � � � � ��6��  Wn �W�~A%YzI	K�I)wjwLS+QMwxI	DMA6R	K R+=JQ)S{I	D R	S^Y)ILDOA%Y�T�X	A-Kxwx[
� R��1nN�
�6� 5 &�()(�(*&{� D 
�0 � � � � ��6��  Wn �W�
�O� 5 &)(�()(*&+� D 
U0�é�ê �@�O� 5 &�()()(*&+� D 

� R��oK�ILKJA-e�A-DOX � � � � � 6��  Wn �x�
�6# &+# &�()()(@&+#O
\�8# THR	SfIL?-?J# �1�
-"ïMù&ï�è�ë�ñ+ï�÷�ïMî¡î � ë�ñòì®î"æ>öHïMè¡ê¿ë�æ&è�öòè�ï�î©ïMäLë¡î"êeôòè¡êUü �+ê>ð�û;ýU�iñòï�åçæ&÷�÷�æcü6ì�äòõ�öòè¡æ&ö9æ>î�ìzë¡ì�æ>äïMî©ë¡ê �ò÷�ì�î�ñòïMî�ë¡ñòì®î6äòï�õLêcë¡ì�ù>ï
öòè¡æ&ö9ï�è�ë¤ø&ý

� � ;&) ; # 698 6Y; 4�
 � K`Q � � � � � 6��  'n �x�:y'RjQ>Y3K@R	D�YHILDOA%Y�T�X�e�R	K@R	D R	KgA6CHA-DMX R�� KhA%Y3A%Y �
A-DUyWR�QHY�K�RLD5KJR	?�y

� � � � ��6��  Wn �W�
�O� 5 &)(�()(*&{� D 
�0 � � � � � 6��  'n �x�
�6� � 5 &�()(�(*&{� �D 

THR	S�Y)RLeiQ�� m90 � �m JLK`Q)S{Q3n �k! � &�()()(*&O��.

-"æ>ä �Eé�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø3ì®î�ê°ð�æ>ä+î�ïMóLíòï�äHð�ï�æ¿å�ë�ñ+ï�åbê&ð�ë�æ¿åié�ê¿ûoì�ä+õ'ë�ñòï�åçí+ä+ð2ë¡ì�æ>ä:�����
ð�æ>äoù&ï��#ýmþ�íòõ&é�ï�äLë¡ì�äòõgë¡ñòï°ùcê¿÷�íòïMîeæ¿å^�����,åçæ>è,ê¿÷�÷6ë¡ñòï°ï�÷�ï�é�ï�äLë�î �9ï�÷�æcü ë�ñ+ï
öòè¡ï�ùoì �
æ&íHî"é�ïMôfì®ê¿ä3ùUê&÷�í+ï�ð�ê&ä
ùoì�æ>÷�ê¿ë�ï�é�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤ø&ý3�iñòì®î�ì®î"ì�÷�÷�í+î©ë�è�êcë¡ïMô°ì�ä°ë¡ñòï�åçæ>÷�÷�æcü6ì�ä+õ
ï��òê&éRö+÷�ï3-
' (�$#+-) 1Y0�

� Q)D
G Y�C�RLK`Y>A6y'Q)S � �1A-K�THRLS>eiILDOA6RLK Y)R	GhS+C+QHY�T � !�� 5 & � G &�()()( & � 5 �	.fw'A-PKT
A-KxwZA-K�THRLS>eiILDOA6RLK:R	P	QHSfI�Y)QHD9� R T � � RLS{y'Q)S{Q�y�C�ILDNQNwxR	S>A6QHY � � !�# $ &{# 5 &)(�()( &+# 5 $ . R�� K`Q
A-K�THRLS>eiILDOA6RLK~Y>Gj='=�?|A6Q+y �)XkD9K`QZY)R	GhS+C+QHY7A%Y1I	YFTHR	?-?�R%J9Y)[ � R TZD9K`QZY)R	GhS{C�QHY�Y>Gj='=�?|X�D9K`Q
P	I	?BGJQF# $ ILK�y�D9K`Q�R	D9K`Q)S ��	 Y>Gj='=@?BX�DNKJQ�P	I	?|GJQ>Y # 5 &{# G &�()()( &{# 5 $ R�� K A%Y�A%Y �

��� �6# $ &{# $ &+# $ &+# $ &{# $ &{# $ &+# 5 &+# G &)(�()( &+#��L&+# 5 $ 

�JRZI)wjwLS{QNwxI	D Q�D9K A%Y�P�IL?BGJQ>Y �\D9K`Q � � � � ��6��  'n �x�4A%Y�G Y)Q+y3R�� KJQzC�R	S>S{QHYM=`RLK�yLA-Kxw

����� T�GhK@CHDMA6R	K�A%Y�w'A-P	QHK�A-K�DNKJQ
�
S�Y>D�S{R J R T �JI �H?�Q �=R � K`Q�I�='=�?|A6C+ILDOA6RLK R TfD9K`QfY>A-e3=@?�Q
e�Q+yLA6I	K�D R7D9K`QHY)Q�P�IL?BGJQ>YfA%Y�wLA-P	Q)K A-K D9K`Q�?�I	Y�D3C�R	?|GhefK R TzDNKJQ
�
S�Y>D/S+R JER�� K`Q�Y)Q�C�R	K�y
I	K@yaD9K`QZDNKhA-S{yaS+R J R T7DNKhA%YiD I��)?�Qiw'A-P�QHY�DNKJQz����� � I	K@y7����� � � T�GhK�C)DOA6RLK`Y R � K A%Y7A%Y �FD9K`Q
C�R	KgP�Q+<UT�GhK�C)DOA6RLKrILK�yzDNKJQ3K@R	S>e�I	?BA�VjQ�yUT�GhK�C)DOA6RLK SND9K`Q�R	K�QFD9K`ILD\IWy'yzDNR�R	K@Q V R�� KJQ�?�I�Y>DC�R	?BGhe�K�R T^DNKJQ>Y)QzS{R J9Y�Y�K`R%J9Y^DNKJQ�P	I	?BGJQiR T�DNKJQ � � � � � 6��  Wn �x��[�#�� R� Q)D9G Y�K�R J C+RLK`Y>A6y'Q)S D9K`ILD
R	K�Q^R T�D9K`QFY)R	GhS{C�QHY�DNKJI	DoY>Gj='=�?|A6Q+y�D9K`Q�C�I	D QNwWRLS>X # $ SOY)ILX
� 5 V C KJI	KxwxQHY�DNKJQ�P	I	?BGJQ �)X�# G R�� K`QiC�R	S>S{QHYM=`RLK�y	A-K w�� � P	Q+C)D R	S^A%Y^K�R%J�[

� � � �6# G &{#%$W&{#%$'&+#%$'&+#%$'&{#%$W&{#65	&{# G &�()(�(*&{# � &+#65 $�

�zRLDNQ D9K`ILD�DNKhA%Y�P	Q+C)D R	SkA%Y eiRLK�RLDNRLKJA6C�A-K@CHS{Q�I	Y�A-K w~A-K S{Q)?�I	DMA6R	K D R DNKJQZ=�S{Q)P�A6RLG Y

P	Q+C)D R	S3���+Q�C�I	G Y)Q���� �m Q � m THR	SfIL?-?`n���! � &)()(�(*&N��. R
� K`Q C�RLS>S{Q>YM=JR	K@y	A-Kxw3������T�GhK@CHDMA6R	K�A%Y\wLA-P	QHK�A-KiD9K`Q*THRLGhS>DNKzS{R%J�R T �gI��)?�Q �=R � K`Q3?�I�Y>D

C�R	?BGhe�K R T^D9K A%Y�S{R%J4wLA-P	Q>YfDNKJQ 0kQ�y	A6ILK R T^D9K`QzP�IL?BGJQ>Y R�� KJQ�eiQ�y	A6ILK�A%YzIZeiRLK�RLDNRLKJA6C
T�GhK�C)DMA6R	K ILK�yrA-D�C+ILK ��QiY)Q�QHK4DNKJI	D A-K4DNKhA%Y�C�I�Y)QZDNKJQ,��K�I	?\P	I	?|GJQ7A%YiK�RLD e�R�yLA �/Q�y��)X
D9K`Q C KJI	KxwxQ R T7#%$��HX # G R�dHK D9K`Qa? I�Y>DfD J�R4C�RL?BGhefKJYaR TaD9K A%YaDNI �H? Q ��T�GhK�C)DOA6RLK`Y7����� �I	K@yk����� � �iI	S+Q yLA%YM=�?�ILX'Q+y3R�� K`Q ? I�Y>DiC�RL?BGhefK�A-K D9K`Q�S{R%J9Y7w'A-P	Q DNKJQ S{QHY>Gh?BD�THR	S D9K`Q
� � � � ��6��  Wn �W�rT�GhK�C)DMA6R	K�[U# G R

� �



�iñòï�ï �òê¿é�öò÷�ï�î©ñ+æcü"î!ë�ñ+ê¿ë�é�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤øQì®î1äòæ&ë�î¡ê&î©ë�ì®î¤úHïMô �Hï�ð�ê&í+î©ï)ð�ñ+ê¿ä+õ&ì�äòõ½ë�ñòï
ùcê¿÷�íòïi� 5 � # $ �Lø � � 5 � # G �Vê¿ä+ô û&ïMï�öòì�äòõ'ê¿÷�÷�ë¡ñòï�æ¿ë¡ñòï�è�î�� �m � � m 
 � ë�ñòï�æ>ífë¡ð�æ&é�ïQæ&åë�ñ+ï½åçíòä+ð2ë¡ì�æ>ä'ì�î�# G ì�ä+î©ë�ïMê>ô,æ&å9# � ê&ä+ô,ë�ñoí+î6ùoì�æ&÷®êcë�ï�î�ë�ñòï�ï�ó>íHêcë�ì�æ&ä -

� � � � ��6��  Wn �W�
�O� 5 &)(�()(*&{� D 
�0 � � � � � 6��  'n �x�
�6� � 5 &�()(�(*&{� �D 

�iñòï'ùoì�æ>÷�ê¿ë�ì�æ&äXæ&å�ë�ñ+ï�é�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤øXð�æ&äHôfìzë¡ì�æ>äCì®î�ôfíòï/ë�ægî©ïMù&ïMè¡ê&÷�åbê>ð2ë�æ>è¡î1�bî�ï�ï

��ê �ò÷�ï7�x
�- �çì-
½ë¡ñòï�è¡ï�ö+÷�ê>ð�ï�é�ïMä>ëQæ¿åië�ñòï/ùcê¿÷�íòï�# $ �oø3ë¤ü�æ
ùcê¿÷�íòïMîQì�ä+î¤ë¡ïMê>ôgæ¿å"æ&ä+ï,ì�ä
����� � � ê¿ä+ô
ë�ñoí+î
ì�ä+ð�è�ïMé�ï�äLë�ì�äòõeë¡ñòïRäLí+é��9ï�è)æ¿å1ë¡æ¿ë¡ê&÷�ùcê&÷�íòï�î�ì�ä
ë¡ñòïRéRï�ôfì®ê¿ä
åçè¡æ&é � �
ë�æ ��b �Vî©ïMï�ôfï�ä+æ&é�ì�äHêcë�æ>è¡î�ì�ä3è�æcü"î3����� � � 
��\�bì�ì-
ië¡ñòï�ë¤ü�æ,ê&ô+ôfìzë¡ì�æ>ä+ê¿÷�ùcê¿÷�íòïMî)ê¿è¡ï�÷�ï�î�î�ï�è
ë�ñHê¿ä7# � ê&ä+ôRë�ñoí+î�ôfïMð�è�ïMé�ï�äLë¡î1ë�ñòï�ú+ä+ê¿÷Hæ&ífë�ð�æ>éRïf�çäòæ&ë�ï�ôfì�ÿ;ï�è¡ï�äLë�ùcê¿÷�íòï�î1ì�äeð�æ&÷�íòé�ä+î
#65�ê&ä+ô # G ì�ä3è�æcü"îF����� � 
�ýWZ�æ&ë�ñ°åbê>ð2ë�æ>è¡î
ê¿è¡ïQðMê¿í+î�ïMô �oø/ë�ñòïRöòè¡æfð�ïMî¡î"æ&å1é�ê¿ûoì�ä+õ������ �ê'ð�æ>äLù>ï��
åçí+ä+ð2ë¡ì�æ>ä~�bì�ägåbê>ð2ë � ì�ä+ð�è¡ï�é�ï�äLë¡ì�äòõ'ë¡ñòï�äoíòé��9ï�è�æ¿åiùUê&÷�í+ïMî^#-m"î�é�ê¿÷�÷�ïMè½ë�ñ+ê&ä# � 
�ý�-"æ¿ë¡ïië�ñ+ê¿ë1åçæ&è!ë¡ñòï"æ>è�ì�õ&ì�ä+ê¿÷`�
ïMôfì®ê¿äRåçíòä+ð�ë�ì�æ&ä � ë�ñ+ï6ú+ä+ê&÷+ê¿õ>õ&è¡ï�õ>ê¿ë�ï�ô�ùcê¿÷�íòï6ì®îJäòæ¿ëé�æfôfìzúHïMô��³ë¡ñòï½åçíòä+ð�ë�ì�æ&ä'ì�î"ì�ä+ôòï�ïMô/é�æ&ä+æ¿ë�æ>äòì®ð�
2ý

#%$ #65 # G # � # � # � # � # � # � # � #65 $ �������
� �	��


I'C�C � � � � � � � � � � � # �
I'C�C�
 � � � � � � � � � � � # �
I'C�C�� � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � # �
I'C�C � � � � � � � � � � � #��
I'C�C�
 � � � � � � � � � � � # G
I'C�C�� � 
 � � ��
 � � ��
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � � 
 � � # G
��ê �+÷�ï��'-%� �òê¿é�öò÷�ï)æ&å�äòæ>ä ��éRæ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø�åçæ&è"ë�ñòï � � � � � 6��  Wn �x�

ý
-"ïMù&ï�è�ë�ñ+ï�÷�ïMî¡î � ê&÷zë¡ñòæ&íòõ>ñ,ë¡ñòïMî�ï�ï��òê&éRö+÷�ï�î6ôfæ�äòæ¿ë"î¡êcë¡ì�î©åçøeë¡ñòï�é�æ&äòæ&ë�æ&ä+ì�ð�ìzë¤ø,ð�æ&ä �ôfì�ë�ì�æ&ä � ì�ë�ì®î�ð�÷�ïMê&è1ë¡ñ+êcë�ùcê&è�ì®êcë¡ì�æ>ä+îJæ&ä�ë¡ñòï�è¡ïMî�íò÷�ë�ê¿è¡ï�î�é�ê¿÷�÷��çæ>äòï"÷®ê �9ï�÷9ì�î�ð�ñ+ê¿ä+õ&ïMô �oøê�ð�æ&äLë�ì�õ&íòæ>í+îJæ>äòïj
�ê¿ä+ôeðMê¿ä �9ï
ê>ð�ð�ïMöfë�ï�ô�åçè¡æ&é ë�ñòï
öHæ>ì�äLë�æ&å(ùoì�ïMüSë¡ñ+êcë�ü�ï)ê¿è¡ï6í+î�ì�äòõ

æ&è�ôfì�ä+ê¿÷9î�ðMê¿÷�ïMî�ü6ìzë¡ñeäòæ�ï�î¤ë�ê �ò÷�ì®î©ñòï�ôeî�ï�é�ê¿äLë�ì®ð�îMý�ã¬ä�åbê&ð�ë � ë�ñòï
ùoì�æ>÷�ê¿ë�ì�æ&äeæ&å#ë�ñòï
éRæ>äòæ �ë�æ>äòì®ð�ì�ë¤ø/ð�æ&ä+ôfì�ë�ì�æ&ä°ì®î6åçæ>íòä+ô'ü6ñòïMä°åçæ&è
êeð�ê¿ë�ï�õ>æ&è¡øZ# m ë¡ñòïf����� � � � åçíòä+ð2ë¡ì�æ>ä4�6����� � � � �6# m 
 

ì®î�äòï�ê¿è�ë�ñòï�ð�ífë�ë�ì�äòõ,ö9æ&ì�äLë � L � ý)-�æ¿ë�ï�ë�ñ+ê¿ë������ � � � �6# G 
3� � L � ê&ä+ô ����� � � � �O# � 
�� � L � � cW�åçæ&è�ë�ñòï��,ù>ïMð�ë�æ&è � ê&ä+ô/ë�ñHêcë������ � � � �6# G 
U� � L �'c �'� � ��t åçæ&èF� � ý�]
ä'ë�ñ+ï�÷�ì�õ>ñ>ë)æ¿åJæ&è�ôfì�ä+ê¿÷î¡ð�ê¿÷�ïMî�ê&î�î�ðMê¿÷�ïMî�ü6ìzë¡ñ�î�æ&é�ï�í+ä+ð�ïMè©ë�ê¿ì�ä>ë¤ør�çï>ý õHý!ì�é�öòè¡ïMð�ì�î�ì�æ>äeæ&è�åçí`_�_�øRë�ïMè�é�î�
 � ü�ï)ð�ê&äíòä+ôòï�è�î¤ë�ê¿ä+ô äòæ&ä �Eé�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤ø°è�ï�î©íò÷�ë¡î�ê&î½ï�è¡è¡æ&è�î�ì�ä ë�ñòï�÷�ì�é�ì�ë¡î�æ&å�ë¡ñòï�é�ïMê&äòì�ä+õ/æ&å
ë�ñ+ï�ð�êcë¡ï�õ>æ&è¡ø&ý
ã�ë,ñ+ê>î�ë�æ �9ï3î¡ê¿ì®ô�ë�ñ+ê¿ë,ì�ä õ&ï�ä+ï�è�ê¿÷ � ì�ë,ì®îeö9æ>î¡î©ì �ò÷�ï'ë�æ5ú+äHô ï��òê¿é�öò÷�ïMî�æ&å�äòæ&ä �é�æ&äòæ&ë�æ>äòì�ð�ìzë¤øRì�ä,ü6ñòì®ð�ñ,è¡ï�öò÷®ê&ð�ì�ä+õ�ê�ùcê¿÷�íòï�# ( �oøeê�÷®ê¿è¡õ&ï�è�ùUê&÷�í+ï�# 
 è¡ïMî�íò÷zë�î�ì�ä,ê�÷�ê&è�õ>ï

ð�ñ+ê&äòõ&ï�æ¿å�ë¡ñòï'æ&ífë�ð�æ>éRï>ý �"æcü�ï�ù>ï�è � ë�ñòì®î�è¡ïMóLíòì�è�ï�îQê î©ï�ë7�×ü6ì�ë�ñ ê3÷®ê¿è¡õ&ï�äoíòé��9ï�èæ¿åið�ê¿ë�ï�õ>æ&è¡ì�ï�î½ê¿ä+ô ê/÷�ê&è�õ>ïRî�ï�ë�æ&å�î�æ&íòè�ð�ï�î � ê'î�ìzë¡í+êcë¡ì�æ>ä3ë¡ñ+êcë�ì®î½äòæ&ë�ð�æ&é�é�æ&ä ü6ñòïMäôfï�ê¿÷�ì�äòõ�ü6ìzë¡ñ�æ&è�ôfì�ä+ê¿÷Lî�ðMê¿÷�ïMî��Vî©ö9ïMð�ì�ê&÷�÷�ø � ë¡ñòï�ðMê&î�ï1æ¿åòñHêUùLì�äòõ�ê"÷�ê&è�õ>ï�î©ï�ë�æ&å+ð�êcë¡ï�õ>æ&è¡ì�ï�î+
�ý�iñòì®îiì�î"ì�÷�÷�íHî¤ë¡è¡ê¿ë�ïMô�ì�ä�ë¡ñòï½åçæ&÷�÷�æcü6ì�äòõ�ï �fê&é�öò÷�ï3-
' (�$#+-) 1Y0�. � Q)DFG Y7C�R	KJY�A6yWQHS1IaY)Q)DET C�R	KJY�A%Y>DMA-Kxw�R	K ��	�	 � A-K�THR	S>e�I	DMA6R	K Y)R	GhS+C+QHY �
Q�I'C K Y>Gj='=@?BX	A-Kxw~I:P�IL?BGJQ A-K�DNKJQ�RLS{y	A-K@I	? YHC�IL?�QZ� � !j#%$W&{#65j&+# G &�()()( &{#65 ${$+$L. R ��QHDF�gm

��b



Y>Gj='=@?BX7D9K`Q�P	I	?BGJQ�# m THR	S n�� � &�()(�(*& ���W�'� ILK�y�?�Q)D�� 5 $+$H5 &�()()( & � 5 $+$ ��Y>Gj='=@?BX7D9K`QfP�IL?BGJQ
# $ R�� K`Q)K	��D9K`Q � � � � ��6��  Wn �W�8R T^DNKJQ>Y)QzP�IL?BGJQHY�A%Y3#�� � � R� Q)D�G YfC�R	K`Y>A6yWQHS�K�R%J8DNKJI	D\�*5 $+$>5ZS{Q =�? I'C�Q>Y�DNKJQfP�IL?BGJQ�#%$��HX�DNKJQzP	I	?|GJQ�# G � $ ��DNKJQHK �D9K`Q � � � � � 6��  'n �x� A%Y # � � � R
þ�îF# G � $ �8# $ � �òíòë�#�� � � �s#�� � � � ë�ñòïQé�æ&äòæ&ë�æ&ä+ì�ð�ìzë¤ø/ð�æ&äHôfìzë¡ì�æ>ä'ì�î�äòæ¿ë
î¡êcë¡ì�î©ú+ï�ô#ýiã¬äë�ñ+ì�î"ðMê&î�ï � ë¡ñòï�äoíòé��9ï�è"æ&å�ðMêcë�ïMõ&æ>è�ì�ïMî �9ï�ë¤ü�ï�ï�ä/ë¡ñòï�æ&è¡ì�õ>ì�äHê¿÷;ùcê¿÷�íòï�ê¿ä+ô,ë�ñ+ï�äòï�ü æ&äòïì®îi÷�ê&è�õ>ï �òíòë"ë�ñòï�äoíòé �HïMè6æ¿å!ð�êcë¡ï�õ>æ&è¡ì�ï�î�ì�ä/ë�ñòï�î�ï�ë3� ì®î6ê¿÷®î©æ�ù>ï�è¡ø�÷�ê&è�õ>ï&ý
��æ3ñ+êUù&ïeê �9ï�ë�ë�ïMèQíòäHôfï�è�î¤ë�ê¿ä+ôòì�äòõ°æ&åië�ñòï/î©ì�ë�í+ê¿ë�ì�æ&ä+î�ì�ä5ü6ñ+ì�ð�ñgë¡ñòï � � � � �6��  'n �x�3ùoì�æ&÷®êcë¡ïMîié�æ&äòæ&ë�æ>äòì�ð�ìzë¤ø��³ë�ñ+ì�î�íòä+ôfïMè¡î©ë¡ê&ä+ôfì�äòõ�ì�î"è�ï�ó>í+ì�è¡ïMô,ë�æeê&öòöò÷�øeë�ñ+ï�ê¿õ �

õ&è¡ï�õLêcë¡ì�æ>ä,æ&ö9ï�è�êcë¡æ&èiöòè¡æ&ö9ï�è¡÷�ø`
 � ü�ï�ñ+êUù>ï�î¤ë¡í+ôfì�ïMô/ì�ä
ôòï�ë¡ê&ì�÷�ôfìzÿ;ï�è¡ï�äLë�î�ìzë¡í+êcë¡ì�æ>ä+î6ê¿äHôê¿äHê¿÷�øx_MïMôeë�ñòïMé ë¡æRûoäòæcü ü6ñòï�ë¡ñòï�èië¡ñòï�æ&ö9ï�è�êcë¡æ&è6î¡êcë�ì®î©ú+ïMîié�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤øeæ&èiäòæ&ëMý
� ï�ñ+êUù&ï�ð�æ>ä+î�ì�ôfïMè�ï�ôeë¤ü�æeôfì�ÿ9ïMè�ïMäLë�î�ð�ï�ä+ê&è�ì�æ>îiê¿äHô'è¡ê&ä+ôfæ&é�÷�øeõ&ïMäòï�è�êcë¡ïMô/î©ïMù&ïMè¡ê&÷

ì�ä+î¤ë�ê¿äLë�ì®êcë¡ì�æ>ä+îMý6ã¬ä°ïMê&ð�ñ°ì�ä+î©ë¡ê&ä>ë¡ì�ê¿ë�ì�æ&ä � ë¤ü�æ,éRæ>äòæ¿ë¡æ&äòì®ð�ù>ïMð2ë¡æ&è�î3�
5 �q�6� 55 &�()(�(*&{� 5D 
ê¿äHôz� G � �O� G 5 &)(�()( &+� GD 
U�çìEý ï&ý � � 5m 0 � Gm 
�ü�ï�è¡ï�õ>ï�äòïMè¡ê¿ë�ï�ô�ê¿ä+ô�ë�ñ+ï � � � � � 6��  WnN�x�

üiê&îiê¿öòö+÷�ì�ïMô�ë�æRë¡ñòï�é'ý��°æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø�üiê&î�ë�ñ+ï�ä°ð�ñòïMð�û>ïMô#ý
ã¬ä �Hæ&ë�ñ î�ð�ï�ä+ê&è�ì�æ>î � ü�ï°ð�æ>ä+î©ì®ôfïMèeê¿ä æ&è�ôfì�ä+ê¿÷6î¡ð�ê¿÷�ï°ð�æ>ä+î©ì®î©ë�ì�äòõgæ&äs#½ð�êcë¡ï�õ>æ&è¡ì�ï�î�6#���� � � í+î�ì�äòõeë¡ñòïQä+æ¿ë¡ê¿ë�ì�æ&äk� � !j#%$W&{#65�&�()(�(*&{#-,/.RíHî©ï�ô
î©æ,åbê¿è>
 � � ì�äfåçæ>è�é�êcë¡ì�æ>äî�æ&íòè�ð�ï�îJê¿ä+ôQë�ñHêcë1ë¡ñòï"ôfì�ÿ9ïMè�ïMä+ð�ï �9ï�ë¤ü�ï�ïMä�ù&ïMð�ë�æ>è¡î\� 5 ê&ä+ôi� G ì�î!ë¡ñ+êcë�� ��ì�äfåçæ>è�é�ê¿ë�ì�æ&ä

î�æ&íòè�ð�ï�î6ñ+êUù&ïQð�ñ+ê¿äòõ>ïMô/ë¡ñòï�ì�è
ùcê&÷�íòïQì�ä�� 5 �oø'êe÷�ê&è�õ>ï�è"æ>äòï�ì�äk� G �çë�ñòì®î)ì�î � �B!j� m � � 5m ��� Gm . ����� 
2ý
�òæ>è6ïMê>ð�ñ/î¡ð�ïMä+ê¿è¡ì�æ � �.è¡ê&ä+ôfæ&é ì�ä+î©ë¡ê&äLë�ì®êcë�ì�æ&äHîiñ+êUù&ï �HïMï�ä°ð�æ>ä+î�ì�ôfïMè�ï�ô#ý�iñòï½ë¤ü�æ�î¡ð�ïMä+ê¿è¡ì�æ>î�î¤ë¡í+ôfì�ïMô'ê¿è¡ï)ë�ñòï½åçæ>÷�÷�æcü6ì�ä+õRæ>äòïMî:-
� ýiþ�÷�÷�ë�ñòï�î�æ&í+è¡ð�ïMîið�ñ+ê¿ä+õ&ì�äòõ�êQùcê&÷�íòï�ì�äa� 5 ë�æeê¿ä+æ¿ë�ñ+ï�è6æ&ä+ï)ì�ä � G ñ+ê&ô,ë�ñ+ï�î�ê&é�ï
ùcê&÷�íòï
ì�ä1� 5 ê¿äHôeð�ñ+ê¿ä+õ&ï6ë¡æ�ë�ñ+ï)î¡ê¿é�ï�ùcê&÷�íòï
ì�ä�� G ý
�iñòì®î�ì®î � åçæ&èiê¿÷�÷�n!î�í+ð�ñ�ë¡ñ+êcë� 5m �� � Gm � � 5m � +�ê¿äHô1� Gm ���1ýiã¬ä'ë�ñòì®î�ðMê&î�ï � ì�å!åçæ&è
ê�õ>ì�ù>ï�ä'ö+ê&è¡ê&éRï�ë�ïMè�ì _Mê¿ë�ì�æ&ä
� � ë¡ñòïeäoíòé��9ï�è�æ&åiðMêcë¡ï�õ&æ>è�ì�ïMî��

5m � + ì®î	� � ü6ìzë
� � ÷�ïMî¡î½ë�ñ+ê&ä�� � æ>äò÷�ø�� �î�æ&í+è¡ð�ïMî�ü6ì�÷�÷�ð�ñ+ê&äòõ&ï)ë¡ñòï�ì�è6ùcê¿÷�íòï&ý
c ý�}fæ&íòè�ð�ï�î�ë�ñ+ê¿ë�ð�ñ+ê¿äòõ>ï)ë�ñòïMì�è6ùcê¿÷�íòï�î"ð�ê&ä�ñ+êUù>ï�ôfìzÿ;ï�è¡ï�äLë"ùcê¿÷�íòï�î �Hæ&ë�ñ'ì�äa� 5 ê¿äHô
ì�äa� G ý

þ�ðMð�æ&è�ôfì�äòõ)ë�æ�ê&÷�÷fë¡ñòì®î � åçæ&èJï�ê&ð�ñ�æ¿å9ë�ñòï"î¡ð�ïMä+ê¿è¡ì�æ>î � ê¿ä�ï��òê&éRö+÷�ïiì®î1ôfï�úHäòïMô�ê>ð�ð�æ>è¡ô �ì�äòõ½ë�æ½åçæ>íòè1ö+ê&è¡ê&éRï�ë�ïMè¡î��O# &N� &
� &{�r
�ýo�+æ&è1ïMùcê¿÷�í+êcë¡ì�äòõ½ë¡ñòï�ê&õ&õ&è¡ï�õLêcë¡ì�æ>ä�åçíòä+ð�ë�ì�æ&ä � ü�ïñ+êUù>ï)ð�æ&ä+î�ì�ôòï�è¡ïMô,ë�ñòï½åçæ>÷�÷�æcü6ì�ä+õQö+ê&è¡ê&é�ï�ë�ïMè¡î�åçæ>èië�ñòï½ë¤ü�æ�î�ð�ï�ä+ê&è�ì�æ>î:-
� �iñ+ï�äLí+é��9ï�è6æ¿åJð�ê¿ë�ïMõ&æ&è¡ì�ïMî:-o# � c & u & �g& � &+�`& b & t &{�J& ��� & c	� & uL� & �	� & �)�W�
� �iñ+ï1äoíòé��9ï�è(æ&åoî�æ&í+è¡ð�ïMî:- � � � & �j� & �j� & cL� & c'� & uW� & � � & �'� & b'� & �j�L� & c	�'� & �L�'� & �j�'�L�
� �iñ+ï�äLí+é��9ï�è6æ¿åJð�ñ+ê&äòõ&ï�ôeùcê¿÷�íòïMî:-�� � c & u & �J& � & ��� & ���W�
� �fö9ï�è¡ì�é�ï�äLë�î1ü�ï�è¡ï6è�íòä�ïMìzë¡ñòï�è ���W�'� æ&è ���'�W�'� ë�ì�é�ïMîF��� � ���W�'� æ&è/�"� �j�'�'�W� 
�ý

�iñòï'è¡ïMî�íò÷zë�î�æ¿å)ë�ñòï°ï �föHïMè�ì�é�ï�äLë¡î�ê&è�ï'ôfì®î©öò÷®êUø&ï�ôCì�ä~��ê �ò÷�ï�î � � �	b ýs��ê �ò÷�ïMî�î�ñòæcü
ë�ñ+ïeäoíòé��9ï�è�æ&åiðMê&î�ïMî½ë¡ñ+êcëQùLì�æ&÷®êcë¡ï�éRæ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø&ý1�iñòì®î�ì®î � ïMê>ð�ñ ð�ï�÷�÷�æ¿å�ë�ñ+ï�ë¡ê �ò÷�ïì�ä+ôfì®ð�êcë¡ïMî,ñòæcü é�ê&äoøSë¡ì�é�ï�îeë¡ñòï3é�æ&ä+æ¿ë�æ>äòì®ð�ì�ë¤ø�ð�æ&ä+ôfì�ë�ì�æ&ä üiê&î,ùoì�æ>÷�ê¿ë�ïMô ü6ñ+ï�ä8�
ï��fö9ï�è¡ì�é�ïMä>ë�îiü�ïMè�ï½ï �oï�ð�ífë¡ïMô#ý
�iñòïMî�ï6ï��fö9ï�è¡ì�é�ïMä>ë�îJü�ï�è¡ï6öòè�æ>õ&è�ê¿é�é�ïMô�ì�ä �Up�ì�î�öa�çè¡íòäòäòì�äòõ�æ&ä 	6ï�ô ��ê¿ë/�òý c åçæ&è1ê

+ ��
�ê¿ä+ô�åçæ&è!î�ð�ï�ä+ê&è�ì�æ � ü6ì�ë�ñ�� � c ê¿ä+ô^� � ���W�'�W� ìzë�ë�æoæ&û u ñòæ&íòè�î�ë�æ
ð�æ&é�öòífë¡ï�ê&÷�÷

��t



#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � � � � � � � � 	 	 	 	 	 	
� � � � � � � � � ��� � � � � � � � 	 � 	 	
� � � � � ��� � � � � ��� �"� ��� ��� ��� ��� � �
� � � ��	 � � � ��	 ��� � � � � � � � � � � � 	 	
� � � ��	�� ��	�� ��	�� ��� � � � � ��� ��� � � ��� ��	 �
� � � � � � ��� � � � � ��	�� ��	�	 � � ��� � � ��� � � � 	
��	 ��� � ��� ��� � � � � � � � � � ��� � 	 ��� ��� � � ��� � �
� 	 � 	 � � � � � � ����� � ��� � � � ��� � ��� � � ��� ��� � � � � � � 	
��	 � � � � � � � � � � � �!� � ��� � � � � � � ����� � ��� ��	 � � � � �
��	 ��� ��� �!� ��� � � � � � � � � � � ��	 � � � � � � ��� � ��� � � ���"� � ����� � � � � � � � � � � ���
��	�	 	 ��� ��� 	 ��� � ������	 ����� � � � ��	 ��� ��� � � � � � � � � � ��� � � � � � � � �

��ê �ò÷�ï � - � �föHïMè�ì�é�ï�äLë¡î�åçæ&è�î¡ð�ï�äHê¿è¡ì�æ � ü6ìzë¡ñ � � � �bäLí+é��9ï�è�æ¿å�ð�ñ+ê&äòõ&ï�ôgùcê¿÷�íòïMî
åçè¡æ&é � 5 ë�æk� G 
�ý 	6æcü"î�ð�æ&è¡è�ï�î©ö9æ&äHô3ë¡æ3ôfì�ÿ9ïMè�ïMäLë�äoíòé��9ï�èQæ¿å6÷�ê �HïM÷�î��çö+ê&è¡ê&é�ï�ë�ïMèz#O

ê¿äHô,ð�æ>÷�í+éRäHî6ð�æ&è¡è¡ïMî�öHæ>ä+ô�ë�æ�ôfì�ÿ9ïMè�ïMäLëiäoíòé �HïMèiæ¿å�ì�äfåçæ>è�é�êcë¡ì�æ>ä�î�æ&íòè�ð�ï�îF�bö+ê¿è�ê¿é�ï�ë�ï�è�k
�ý ���'�W�'� ë�ïMî©ë¡î"ñ+êUù&ï �HïMï�ä'ö9ï�è�åçæ&è¡éRï�ôeåçæ>è6ïMê>ð�ñ�ï �oö9ï�è¡ì�éRïMäLë
ý

ï��òê&éRö+÷�ï�î1åçæ>è�ê&÷�÷#ð�æ>ä+î�ì�ôfïMè�ï�ô�ö+ê&ì�è�î�æ&å�� ê&ä+ôZ#/�³ë¡ñòì�îiì®î�ë�ñòï�ð�æ>é�öò÷�ï�ë�ì�æ&ä�æ¿å ��ê �ò÷�ï��x
2ý
ã¬ä+î©ë�ï�ê&ô � ë�ñòï½ð�æ>é�öòífë¡ê¿ë�ì�æ&äeæ&å#ë�ñòï���ê �ò÷�ï �	b �bî¡ð�ïMä+ê¿è¡ì�æ c � � � �j�'� ê&ä+ô7� � ���W�'�'� 

ë�æoæ>û,ê �9æ&ífë3��ñòæ>íòè�î�ý
�òè¡æ&é ë�ñòï�ë�ê �ò÷�ïMî � ìzëQðMê¿ä �9ïeæ �+î�ï�è¡ù&ï�ô
ë¡ñ+êcë�åçæ&è�ê°î�é�ê¿÷�÷1äoíòé��9ï�èQæ¿å6ð�êcë¡ï�õ>æ&è¡ì�ï�îë�ñ+ï,äoíòé��9ï�èRæ¿å"é�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤øgùLì�æ&÷®êcë¡ì�æ>ä+î�ì®îRî©é�ê¿÷�÷F�b÷�ï�î�î�ë�ñHê¿ä u ��
2ý��iñ+ì�îQäoíòé��9ï�è

ì®îQïMù&ïMä�î�é�ê¿÷�÷�ïMèQåçæ>èRë�ñòï°î�ïMð�æ>ä+ôCî¡ð�ïMä+ê¿è¡ì�æ+ý4�iñòï'ï �oö9ï�è¡ì�éRïMäLë¡î�ê¿÷®î�æ î�ñòæcü ë�ñHêcë�åçæ&è
ë�ñ+ï�î�ïMð�æ>ä+ôXî¡ð�ïMä+ê¿è¡ì�æ°ü6ñ+ï�ä5ë¡ñòï�ùcê&÷�íòï � ì�ä+ð�è¡ïMê>î©ï�î � ë�ñ+ï,ö9ï�è�ð�ï�äLë�ê¿õ&ï,æ¿å"ùoì�æ>÷�ê¿ë�ì�æ&ä+îôfï�ð�è¡ïMê&î�ïMî �bî�öHï�ð�ì®ê¿÷�÷�øRåçæ&è�ë�ñòï
ï��fö9ï�è¡ì�é�ï�äLë�î�ü6ì�ë�ñ,êQî©é�ê&÷�÷9äoíòé��9ï�è�æ¿å�ð�ê¿ë�ïMõ&æ&è¡ì�ïMî �Rî�ï�ï
åçæ&è�ï��òê&éRö+÷�ïU��ê �ò÷�ï�î � ��ê¿äHô ��b ê¿ä+ô�ð�æ&é�ö+ê&è�ï1ü6ì�ë�ñ���ê �ò÷�ï �jc 
2ýo�òæ&è�ë�ñ+ï�ú+è�î©ë�î¡ð�ï�äHê¿è¡ì�æ �ð�æ>ä+ð�÷�í+î�ì�æ>ä+î1ê&è�ï6äòæ&ë�î�æ�ð�÷�ïMê&è � �òífë�ì�ë�î�ï�ïMé�îJë�ñHêcë�÷®ê¿è¡õ&ïMè1ùcê¿÷�íòïMî�æ¿å � � ë�ñòï
äLí+é��9ï�è�æ&åùoì�æ>÷�ê¿ë�ì�æ&ä+î�ôfïMð�è�ï�ê&î�ïMî!åçæ>è�êQî©é�ê¿÷�÷9äLí+é��9ï�è�æ&å(ì�äòåçæ&è¡é�ê¿ë�ì�æ&ä,î�æ&í+è¡ð�ïMî1ê&ä+ô�ì�ä+ð�è¡ïMê>î©ï�îJåçæ&è
ê�÷®ê¿è¡õ&ïMè"äoíòé��9ï�è
æ¿å�î�æ&íòè�ð�ï�î�ý��òæ>è�ï �fê&é�öò÷�ï � åçæ>è � � � ê&ä+ô�� � ��� ê&ä+ô�� � �j� �ë�ñ+ï
ð�ïM÷�÷®î�åçæ&è/# � ��� ê&è�ï
ê �9æ&ífë � � � ü6ñ+ì�÷�ï"åçæ>è � � � � ë�ñòï)î�ê&éRï
ð�ï�÷�÷®î�ê&è�ï�ê �Hæ>ífë �j�'� �åçæ&è � � c'� ë�ñ+ï�øeê¿è¡ï�ê �Hæ>ífë tx� � åçæ&è � � �j�'� ë¡ñòï�øeê&è�ï�ê&÷�î�æ�ê �Hæ>ífë tx� ý�ã¬ä+î©ë�ïMê>ô � ë�ñòïð�æ>è�è¡ïMî�ö9æ&ä+ôfì�äòõ�ð�ïM÷�÷®î �O# � �j� 
�åçæ>è � �s� � ê¿ä+ô � � �L� ê&è�ï � è¡ïMî�öHï�ð2ë�ì�ù&ïM÷�ø � åçæ>è � � �
ê �9æ&íòë bL� � åçæ&è � � � ê �9æ&íòë � � t � åçæ>è
� � �j� � �jcWb ê&ä+ô � �'� � åçæ>è
� � �j�'� � � � �ê¿äHô ��b	t ý��iñLíHî � ë�ñòïQäoíòé��9ï�è
æ¿å1ùoì�æ>÷�ê¿ë�ì�æ&ä+î6ë�ï�äHôòî"ë¡æ,ôfï�ð�è¡ïMê&î�ï½åçæ&è)êeî�é�ê&÷�÷�äoíòé��9ï�èæ¿å!î©æ>íòè�ð�ïMîMý
� æ>è¡î©ë
ðMê&î�ïMî"ê&è�ï½åçæ>íòä+ô/åçæ&è�÷�ê&è�õ>ï�äLí+é��9ï�è�æ&å1ð�êcë¡ï�õ>æ&è¡ì�ï�î^� u'� æ>è"÷®ê¿è¡õ&ï�è>
2ý�ã¬ä'ë�ñ+ì�î

ð�ê>î©ï � ê5î�é�ê¿÷�÷"ùcê¿è¡ì�ê¿ë�ì�æ&ä�æ¿å)ë�ñòï3ì�äòö+ífë�ôòê¿ë¡ê ì�é�öò÷�ì�ïMî,êg÷®ê¿è¡õ&ï/é�æfôfìzú9ð�êcë¡ì�æ>ä æ¿å½ë�ñòïð�æ>äoù&ï��3åçíòä+ð2ë¡ì�æ>ä8�³ë¡ñòì�î�ì�î�ë�ñòï�ð�ê&î�ï�æ¿å�� �òê&éRö+÷�ï u 
2ýr�òæ&è�ï��òê¿é�öò÷�ï � ��ê �ò÷�ï � î©ñòæcü"îë�ñHêcë6åçæ&è �L� ð�ê¿ë�ï�õ>æ&è¡ì�ï�îiê¿ä+ô � ì�äfåçæ&è¡é�êcë�ì�æ&ä°î�æ&íòè�ð�ï�î�ë�ñòïMè�ï�ì®î c �òý �'� � ö9ï�è�ð�ïMäLë"æ¿å!ë�ñòï
ð�ê>î©ï�î�ë�ñ+ê¿ëJôòæ
äòæ&ë1î�ê¿ë�ì®î¤åçø�é�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø � åçæ>è �j�'� ð�ê¿ë�ï�õ>æ&è¡ì�ï�î�ê&ä+ô b'� î�æ&í+è¡ð�ïMî�ü�ï�ñ+êUù>ï

� �



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� ��� �"� � � � � 	 	 	 	 	 	 	
� � � ��� �!� � � ��	 ��� ��� � � � � 	 	 	
� � � � � ��� �"� ��� � � � � � � � � � � � � � ���
� � � ��� � � � 	 ��� � � ��� � � ��� ��� � 	 	
� � � � � � � ��	 � ��� ��	 � � � � � � � � � � � � 	 �
� � � � 	 � ��	 ��	 � ��� � ��	 � � � � ��� � � � � � � � 	
��	 ��� ��� � � � � ��� � � � ��� � ��� ��	 � � � � � � � � � � �
� 	 � � � � � ��	 � � � � � 	 � � ��� � ��� ����� ����� ��� � � � � � � ���
��	 � � � ��� � � � ��� � � ��� ����� �"� � ��� � � � � � ��� ��� � �
��	 � � � ��	 ��	 ������� � � � � � ���!� � � 	�� � � �!	 � ��� 	 � � ��� � � ��	 ���!	 � � � ��� � � ���
��	�	 	 	 � � � � � ��	 � � � � ����� � ��� � � � 	�� ��� � � � � �

��ê �ò÷�ïz� -�� �oö9ï�è¡ì�éRïMäLë¡î6åçæ>è
î¡ð�ïMä+ê¿è¡ì�æ � ü6ìzë¡ñ�� � c ý�	6æcü"î�ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë¡æeäoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë
ý

ê¿÷�é�æ>î©ë b	� � öHïMè¡ð�ï�äLë6æ¿å�ë�ñòï�ðMê&î�ïMîMý
�òè¡æ&é ë�ñòï,öHæ>ì�äLëQæ&å6ùLì�ï�ü æ&å6ê&õ&õ>è�ïMõ>êcë¡ì�æ>ä
åçæ>è�öòè¡æ¿ë¡æ¿ë¤øoöHïeî�ï�÷�ïMð�ë�ì�æ&ä � ë�ñ+ï,ï��fö9ï�è¡ì �é�ï�äLë¡îJî�ñòæcü5ë¡ñ+êcëJë¡ñòï6öòè¡æ&ö9æ>î�ïMôQê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�é�ï�ë¡ñòæfôQì®îJê)ùcê¿÷�ì�ôRê¿÷�ë�ïMè�ä+ê¿ë�ì�ù&ï �Hï�ð�ê&í+î©ï

ë�ñ+ï�í+î�í+ê¿÷�äLí+é��9ï�è�æ&å1ð�êcë¡ï�õ>æ&è¡ì�ï�îiì�î�í+î©íHê¿÷�÷�ø'î©é�ê&÷�÷�ï�è6ë¡ñ+ê¿ä ��� ý��òæ>è"ï��òê&éRö+÷�ï � ì�ä°ë�ñòïï��fö9ï�è¡ì�é�ïMä>ë�î1ì�äk� u � � ë¡ñòï
êUù>ï�è�ê¿õ>ï�äoíòé �HïMè�æ&å�ð�êcë¡ï�õ>æ&è¡ì�ï�îJì�î ��u � æ>äò÷�ø uW� � æ¿å#ë�ñ+ï�ùcê¿è¡ì �ê �+÷�ï�î�ñ+êUù>ï�é�æ&è¡ï�ë�ñHê¿ä ��� ð�ê¿ë�ïMõ&æ&è¡ì�ïMî�ê&ä+ô'ë¡ñòïQùcê&è�ì®ê �ò÷�ï�ü6ì�ë�ñ êe÷®ê¿è¡õ&ï�è�äLí+é��9ï�è½ñ+ê&î
c'� ð�ê¿ë�ïMõ&æ&è¡ì�ïMîMý�ã¬ä ê>ôòôfì�ë�ì�æ&ä � ì�ä ë�ñ+ïRöHê¿è�ë�ì®ð�íò÷®ê¿è�ð�ê>î©ïRæ¿åið�÷�í+î©ë�ï�è¡ì�äòõ/åçæ&è½é�ì�ð�è�æLê¿õ&õ>è�ï �õ>ê¿ë�ì�æ&ä � u � � � �	� � ë�ñòïQäoíòé��9ï�è"æ&åJùUê&÷�í+ïMîië¡æ �HïQê¿õ&õ>è�ïMõ>ê¿ë�ïMô,ì�î�í+î�í+ê¿÷�÷�ø �HïM÷�æcü �j� ý�ã¬ä
ê
õ&ïMäòï�è�ê¿÷(ð�÷�íHî¤ë¡ï�è¡ì�äòõ�öòè¡æ �+÷�ïMé � ë�ñòì®î"äoíòé �HïMè"ü6ì�÷�÷ �9ï�óLíòì�ë�ï�÷®ê¿è¡õ&ïMè �+ífë"ë�ñ+ï�äoíòé��9ï�è"æ&åð�ê¿ë�ïMõ&æ&è¡ì�ïMî�ü6ì�÷�÷ �9ï�ê �9æ&ífë6ë¡ñòï�î�ê&é�ï&ý
þ"ägê&ôòôòìzë¡ì�æ>ä+ê¿÷!ï�÷�ï�é�ïMä>ë)ë�æ �9ïQë�ê¿û>ï�ä3ì�äLë�æ'ê&ðMð�æ&í+ä>ë)ì�î)ë¡ñ+êcë½ì�ä æ>íòè
ï �föHïMè�ì�é�ï�äLë¡î

ë�ñ+ïeùcê¿÷�íòïMîQê¿è¡ïeõ&ïMäòï�è�êcë¡ïMô è¡ê&ä+ôfæ>éR÷�ø ê&ä+ô � ë�ñoí+î � ê°õ&ì�ù&ïMägù&ïMð�ë�æ>èz� ðMê¿ä5ñ+êUù>ï�ù&ïMè�øôfì®î�î�ì�éRì�÷®ê¿è�ùcê&÷�íòï�î�ý ��æcü�ïMù&ï�è � ü6ñ+ï�ä�ê&öòöò÷�øoì�äòõRê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&äQë�æRð�÷�í+î¤ë¡ï�è¡ì�ä+õ � ë�ñòï
ùcê¿÷�íòïMîü�æ&íò÷®ô �9ï/î�ì�é�ì�÷�ê&èMýgã¬äCåbê&ð2ë � ë�ñ+ï�ø5ñ+êUù>ïeë�æ �9ï/î�æ �9ïMðMê¿í+î�ï,ë¡ñòï�øXê&è�ï�öòífëRë�æ>õ&ï�ë¡ñòï�èì�ä3ë¡ñòï�î�ê&éRï�ð�÷�í+î©ë�ïMè �9ïMðMê¿í+î�ïQë�ñòïMø3ê¿è¡ïRî�ì�éRì�÷®ê¿è�ýz�iñòï�ï�ÿ;ïMð�ë¡î½æ¿å�äòæ&ä é�æ&äòæ&ë�æ&ä+ì�ð�ìzë¤ø
ü�æ&íò÷®ô �9ï�î©é�ê&÷�÷�ï�è6ì�ä,ë¡ñòì®î6÷�ê¿ë©ë¡ï�è"ð�ê>î©ï>ý 	6ïMðMê¿÷�÷Hë¡ñ+êcë"ä+æ&ä/éRæ>äòæ¿ë¡æ&äòì®ð�ì�ë¤øeì®î6ð�ê&í+î©ï�ô �oø
ë�ñ+ïRì�äLë�è¡æfôfí+ð2ë¡ì�æ>ä æ&å�ä+ï�ü×ïM÷�ïMé�ï�äLë¡î½ì�ä3ë¡ñòïeð�æ>äoù&ï��°åçí+ä+ð2ë¡ì�æ>ä������ � � ë¡ñòï�è¡ï�åçæ>è�ï � ü6ñòïMäùcê¿÷�íòïMî6ê&è�ï�î�ì�é�ì�÷�ê&è � ë¡ñòï�äoíòé��9ï�è"æ&å�ê>ôòôfïMô/ïM÷�ïMéRïMäLë¡îiü6ì�÷�÷ �9ï�î�é�ê&÷�÷Eý

� � ÞQÛ'á���à
�!â�ÞRÛ
�

ã¬ä�ë¡ñòì�î�ü�æ&è¡û
ü�ï1ñ+êUù>ï1è�ïMùoì�ïMü�ï�ô½ï��fì�î©ë�ì�äòõ)ê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä)æ&ö9ï�è�êcë�æ>è¡î(ì�ä�æ>è¡ôòì�ä+ê&÷>î¡ð�ê&÷�ï�î#åçæ&è
ë�ñ+ï�ì�è"ê¿öòöò÷�ì®ð�êcë¡ì�æ>ä,ë¡æ�öòè�æ&ë�æ&ë¤øLö9ï½ð�æ&äHî¤ë¡è�í+ð�ë�ì�æ&ä(ý9� ï�ñ+êUù&ï½ê¿äHê¿÷�øoî�ïMôeë�ñòïMì�è"ôòè¡êUü �+ê>ð�ûfî
ê¿äHôgü�ïeñHêUù&ïeöòè¡æ&ö9æ>î�ïMô ë¤ü�æ
õ&ïMäòï�è�ê¿÷�öòè�æfð�ïMôfíòè¡ïMî�ë�æ î�æ&÷�ù&ï�ë¡ñòï�é'ý �iñòï�ä � ü�ïeñ+êUù>ï

cL�



ê¿ö+öò÷�ì�ïMô°ë�ñòï�î©ïRöòè¡æoð�ïMôfí+è�ï�î"ë¡æeë�ñ+ïRé�ï�ôfì�ê&ä°ë�æ'ôfï�ú+äòïQë�ñòï � � � � � 6��  'n �x�Jý�� ï
ñ+êUù>ï,ê¿ä+ê&÷�ø _MïMôXî�æ&é�ï,æ&å6ë�ñòï/öòè¡æ&ö9ï�è�ë�ì�ïMîQæ¿å6ë¡ñòì�îRæ>öHïMè¡ê¿ë�æ&è�ýk� ï/ñ+êUù&ï,î�ï�ïMäXë¡ñ+êcë�ìzë
î¡êcë�ì®î©ú+ïMîQíòä+ê&äòì�é�ì�ë¤øCê¿äHô5ë�ñHêcëRë�ñòï'ùcê¿÷�íòï �HïM÷�æ>äòõ>îQë�æ ë�ñ+ï�ì�äLë�ï�è¡ùcê¿÷6ôfï�ú+äòïMô �oøgë�ñòï
é�ì�ä+ì�éQíòé ê¿ä+ôeé�ê �fì�éQíòé æ¿å#ë�ñ+ï�ùcê¿÷�íòïMîMý9� ï)ñ+êUù>ï�î©ñ+æcü6ä�ë�ñ+ê¿ë�ë¡ñòï�öòè¡æfð�ï�ôfíòè¡ï�ôfæoïMî
äòæ&ëJî¡êcë¡ì�î©åçø�é�æ&äòæ&ë�æ>äòì�ð�ìzë¤ø>ý � ï6ñ+êUù&ï�î©ñ+æcü6ä�ü6ì�ë�ñ�ê¿äQï��òê¿é�öò÷�ï�ë�ñ+ê¿ë�ë¡ñòïié�æoôòìzúHðMêcë¡ì�æ>ä
æ¿åiê�î�ì�äòõ&÷�ïQ÷®ê �9ï�÷1ôòæLï�î½äòæ¿ë�é�æfôfì�åçø
ì�ägê'î©í �+î¤ë�ê¿äLë�ì®ê¿÷!üiêUø'ë�ñòï�æ>ífë¡ð�æ&é�ï1�Vê/÷�ê �HïM÷Jì�î
ð�ñ+ê&äòõ&ï�ô �Lø'ë¡ñòï�ð�æ&äLë¡ì�õ>íòæ&í+î�æ&äòï�
2ýz]
äò÷�ø'åçæ&è½ê¿ä
ï �òê¿é�öò÷�ï�ü6ì�ë�ñgêe÷®ê¿è¡õ&ï�ôfæ>é�ê¿ì�äk� �ë�ñ+ï�æ&íòë¡ð�æ>é�ï�æ¿åJë¡ñòï � � � � � 6��  WnN�x�gì®î"é�æfôfìzúHïMô
î�í �+î©ë¡ê&ä>ë¡ì�ê&÷�÷�ø&ý � �föHïMè�ì�é�ï�äLë¡î
ñ+êUù>ï ð�æ>äfú+è¡é�ïMô ë¡ñ+êcë'ùoì�æ>÷�ê¿ë�ì�æ&ä+î�æ¿åQéRæ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ømê¿è¡ï3ä+æ¿ë'è�ïM÷�ïMùUê&äLë�åçæ>è'êSî©é�ê&÷�÷
äoíòé��9ï�è
æ¿å�ðMêcë�ïMõ&æ>è�ì�ïMî"ê&ä+ô°æ&å�î©æ>íòè¡ð�ïMîMý3�iñòì®î�ì®î"ë¡ñòï�ë¤øoöòì®ð�ê&÷�ðMê&î�ï�ì�ä3ð�÷�í+î©ë�ï�è¡ì�äòõ,ê¿äHô
é�æ&è¡ï6î©ö9ïMð�ì�ê&÷�÷�ø�ì�ä�é�ì�ð�è�æLê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä(ý�� �fö9ï�è¡ì�é�ïMä>ë�î1î�ñòæcüXë¡ñ+êcë�é�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø�ì®îJäòæ¿ë
î¡êcë�ì®î©ú+ïMô åçæ>èRê3÷�ê&è�õ>ï�öòè�æ>öHæ>è©ë¡ì�æ>ä5æ¿å�î¡ð�ïMä+ê¿è¡ì�æLî�ü6ñòïMäXë�ñ+ï,äoíòé��9ï�èRæ¿å�ðMêcë¡ï�õ&æ>è�ì�ïMî�ì�î
÷®ê¿è¡õ&ï&ý �"æcü�ï�ù>ï�è � ë�ñòì®î6ì®îiäòæ¿ë�ê�ð�æ>é�éRæ>ä/î�ì�ë�í+ê¿ë�ì�æ&ä(ýþ�î6ì�ä'í+î�í+ê¿÷�ê&öòöò÷�ì�ðMêcë¡ì�æ>ä+î�ë�ñòï�äoíòé �HïMè6æ¿åJð�ê¿ë�ï�õ>æ&è¡ì�ï�î�ì�äa��ì�î"äòæ¿ë"÷®ê¿è¡õ&ï � ê&ä+ô�ë�ñòïäòæ>ä �Eé�æ>äòæ¿ë¡æ&äòì®ð�ì�ë¤ø,ð�ê&ä �Hï�íòäHôfï�è�î¤ë¡æoæoô�åçè¡æ&é ë�ñòï�ö9æ&ì�äLë�æ¿å!ùoì�ïMü æ&å�ë¡ñòï�íòäHð�ï�è�ë¡ê&ì�äLë¤ø
êcë�ë¡ê>ð�ñòïMôgë¡æ ðMêcë¡ï�õ&æ>è�ì�ïMî1�çï>ý õHý5ì�é�öòè¡ïMð�ì�î�ì�æ&äg
 � ü�ï'ð�æ>ä+î�ì�ôfïMèRê&öòöòè¡æ&öòè¡ì®êcë�ïeë�ñòï'í+î�ï�æ&å�	
�v�
HT?0kQ�y	A6ILK'åçæ&è�öòè¡æ¿ë¡æ¿ë¤øoö9ï�î�ï�÷�ïMð�ë�ì�æ&ä(ý�ã¬ä ö+ê¿è�ë�ì®ð�í+÷�ê&è � �9ïMðMê¿í+î�ï�ìzë�ê&÷�÷�æcü"î½ð�æ>é �ö9ï�ä+î¡êcë¡ì�æ>ä,ê�öòè¡æ&ö9ï�è�ë¤øQë�ñ+ê¿ë�ë¡ñòï�æ&ë�ñòïMè�æ>öHïMè¡ê¿ë�æ&è�îJ÷®ê&ð�û � ê¿ä+ô�ê¿÷®î©æ �9ïMðMê¿í+î�ï�ì�ë6ê¿÷�÷�æcü"î1êö+ê&è¡ê&éRï�ë�è¡ì�ð�ôfï�ú+ä+ìzë¡ì�æ>äk�³ë¡ñòè�æ>íòõ&ñeë�ñòï½óLí+ê¿äLë�ì�ú+ïMè�
Jë�ñ+ê¿ë�ê¿÷�÷�æcü"îJë�ñ+ï
í+î�ï�è�ë�æRð�í+î©ë�æ>éRì _�ï
ë�ñ+ï½ê&öòöò÷�ì�ðMêcë¡ì�æ>ä�æ>èië�æ�ê¿öòö+÷�øe÷�ïMê&è�ä+ì�äòõRöòè¡æfð�ïMôòíòè�ï�î�ý!ã¬ä/ö+ê¿è�ë�ì®ð�í+÷�ê&è � ê¿äHô/ê>îiî©ñòæcü6ä/ì�ä� u � � ö+ê¿è�ê¿é�ï�ë�ï�è¡ì _Mêcë¡ì�æ>ä
ì®î�ê�è¡ï�÷�ï�ùcê&ä>ë�ê>î©ö9ïMð�ë½ì�ägé�ì�ð�è�æLê¿õ&õ>è�ïMõ>ê¿ë�ì�æ&ä/ë�æ/ú+ä+ô ë¡ñòï �Hï�î¤ëë�è�ê&ôòï�æ¿ÿ �9ï�ë¤ü�ï�ïMä�ì�äfåçæ>è�é�êcë¡ì�æ>ä�÷�æ>î¡î6ê¿äHôeë¡ñòï�è�ì®î�ûeæ¿å!è�ïM÷�ï�ê&î�ì�ä+õQíòä+öòè�æ&ë�ï�ð2ë�ï�ô�ô+êcë¡ê+ý
#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � � � � � � � � 	 	 	 	 	 	
� � � � � � � � � � � � � � � ��� � � 	 	 	
� � 	 � � � � ��	 � � � � � � � � � � � � � � ��� � �
� � � �"� � � � 	 ��	�	 ��� � � � � � 	 � � � � � 	
� � � � � � � � � ��	 � � � � � � � ��� � � ��� � � � 	
� � 	 �!	 ��	 � ��	�� � ��� � � � � ��� � � � � � � � � � � �
��	 � � � � ��	�� � ��	 ��	 � � � � � ��� ���!� �!� ��� � � � � ���
� 	 � � � � ��� � � � � ��� ��� � ��� � � 	�� � � � � 	 � ����	 ��� � �
��	 ��	 ��� ��	�� ��� � � � ����� � 	�� ��� � ����� ����� ��� � � ��	 � �
��	 ����� � ��� ��	 � � ����� � � ��� � ��� ��� � � 	 � � � � 	 � � ��� � ����� � ��� � � � � � � � � �
��	�	 	 	 	 	 � � � � ��� � � � � � 	 � � ��� � � � ��� ��� ���

��ê �ò÷�ï b -�� �oö9ï�è¡ì�éRïMäLë¡î6åçæ>è
î¡ð�ïMä+ê¿è¡ì�æ � ü6ìzë¡ñ�� � u ý�	6æcü"î�ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë¡æeäoíòé��9ï�è
æ¿å�÷�ê �HïM÷�î�ê¿ä+ô/ð�æ>÷�íòé�ä+î�ð�æ&è¡è¡ïMî�öHæ>ä+ô�ë�æ�äoíòé �HïMè6æ¿å!ì�äòåçæ&è¡é�ê¿ë�ì�æ&ä'î©æ>íòè�ð�ïMîMý ���'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

c �



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � � � � � � � 	 	 	 	 	 	 	
� � � � 	 ��	 � � �!	 ��� � � � � � � 	 	 	
� � � � � ��� ��� ��� � 	 � � � � ��� �!� � 	 � 	 ���
� � 	 � 	 ��� ��� �!� ��	�� ��	 � � � � � � � 	 	
� � � ��� ��	 � � ��	 � ��	 � ��	 � � ��	 � � ��� � � � � � �
� ��� � � � ��	 � ��	 � � � ���!	 ����� � � � ��	 � � � ��� � 	
��	 ��� ��� � � � � � � � � ��� � � � � � � � � � � � � � � � � � �
� 	 � � � � ��	 � � � � � ��� ��� � � �!� � � � � � � � � � ��� � � � � �
��	 � � � � ��	 ��	 � � � � � � � � � � ����� �!��� � � � ��� � � ��� � �
��	 � � 	 ��� � ����� � ��� � ��	 � � � � �!� � � � � � � � ��� � ��� � � ��� � � � � � � � �����
��	�	 � 	 	 � � � � � � � � ��� �"� � � ��� � � � � ��� ���

��ê �ò÷�ï t -�� �oö9ï�è¡ì�éRïMäLë¡î6åçæ>è
î¡ð�ïMä+ê¿è¡ì�æ � ü6ìzë¡ñ�� � �+ý�	6æcü"î�ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë¡æeäoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

� á��,Û'Þ�� ���"ß,��� ��Û�Ü7�
+Jê¿è�ë�ì®ê¿÷Jî�íòöòö9æ&è�ë�æ¿å�ë�ñòï �1íòè¡æ&ö9ïMê&ä-��æ>éRéQíòäòì�ë¤ø3íòäHôfï�è�ë¡ñòïeð�æ>äLë�è�ê&ð2ë���þ�}&�"�çã }h� �
cL�W�'� � cW�L� �W�W
�ê¿ä+ô�æ&å#ë�ñòï���ã � ��� íòä+ôòï�è1ë¡ñòï
ð�æ&äLë�è�ê&ð�ëU}h� 	 ��þ ��]WZ�ã p �s�6�iã � cL�W� � �
� � u'u � � �Wu � � ���L�Wc 
�ì®î6ê&ð�ûoäòæcü6÷�ïMôòõ&ïMô(ý

� � �%��Ý���Û'á����
� � ��Ziê¿è�ôfæ>î¡î©ø � þ�ý � .�íHð�ûoî©ë�ïMì�ä � p�ý � Z�æ&õLê¿è�ôfì � ã2ý � � � �'� u 
 � ��æ&é �òì�äHêcë�ì�æ&ä�æ&å;åçí`_)_MøRäoíòé �

�HïMè¡îiè¡ï�ö+è�ï�î©ïMä>ë¡ì�ä+õQï �oö9ï�è�ë"æ&ö+ì�äòì�æ&äHî � �+í`_)_Mø,î©ï�ë¡î"ê&ä+ô/î©øfî©ë�ï�é�î � �Wb ��bLu � ��t � ý
� c ����ñòæfóLíòï�ë ��� ý � � � �'� t 
 � �iñòïMæ&è¡øRæ&å ��ê¿öHê&ð�ì�ë�ì�ïMî � þ"äòä(ýfã¬äHî¤ë�ý �+æ&íòè¡ì�ï�è � � � �'� t 
 �ju � �c �W�òý
� u � .�æ>é�ì�äòõ>æ � �òïMè�è¡ï�è �
	 ý � ��æ>è�è�ê �
� ý � � c'�'� � 
 � þ
�
í+ê¿äLë�ì�ë¡ê¿ë�ì�ù&ï���æ&é�ö+ê¿è¡ì®î©æ>ä�æ¿å .
ì�î¡ð�÷�æ �
î©í+è�ï���æ&äLë�è¡æ&÷@�°ï�ë¡ñòæfôòî�åçæ&è��°ì®ð�è¡æfôòêcë�ê � � � � � ��u'u ì�ä ��æ>äfúHôfïMäLë�ì®ê¿÷�ìzë¤ø � .
ì®î�ð�÷�æLî©íòè¡ï �ê¿ä+ô .)êcë¡ê°þ
ð�ð�ïMî¡î -^�iñòïMæ&è¡ø3ê¿ä+ô�+1è�ê&ð�ë�ì®ð�ê&÷!þ�öòöò÷�ì�ðMêcë¡ì�æ>ä+î½åçæ&èz}oë¡êcë¡ì�î©ë�ì®ð�ê&÷�þ"õ>ï�ä �
ð�ì�ïMî � +!ý .�æcøo÷�ï ��	 ýòã2ý`p�ê&äòï ��	 ý 	 ý`�5ýJ�iñòïMï�íoü�ïMî � p1ý`�5ý��#êUø>êcë+_�����ôòîMý 
 � �1÷®î�ï�ùoì�ïMèMý

� �L� .�æ>é�ì�äòõ>æ ��	 ý � ��æ&è¡è¡ê ��� ý � � cL�W�Wc 
 � þ"õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�ë¡ïMð�ñòäòì®óLíòïMî�åçæ>èiî©ë¡ê¿ë�ì®î¤ë¡ì�ðMê¿÷(ð�æ&äfú �ôfï�äLë¡ì�ê&÷�ì�ë¤ø � ì�ä��&þ"õ>õ&è¡ï�õLêcë�ì�æ&ä,æ&ö9ï�è�êcë�æ>è¡î:- -�ï�ü ë�è¡ï�ä+ô+î6ê¿ä+ô'ê¿ö+öò÷�ì®ð�ê¿ë�ì�æ&ä+î�� � ����ô#ý 
 �	�ýJ�°ï�î©ì®ê¿è � �½ý/��ê¿÷�ù&æ ��� ýJ�
êUø&æ>è � +�ñLøfî�ì�ðMê � � ï�è¡÷�ê&õ � }oöòè¡ì�äòõ>ï�è � ì�ä'öòè¡ïMî¡îMý
� � � .�í �Hæ>ì�î � .Qý � +1è�ê&ôòï � ��ý � � � � t �x
 � � ï�ì�õ&ñLë¡ïMôSéRì�äòì�é�íòé ê¿ä+ôSé�ê �fì�éQíòé æ&ö9ï�è�ê �ë�ì�æ&ä+î � ã¬äfåçæ>è�é�êcë¡ì�æ>är}òð�ì�ï�ä+ð�ïMî � u �1� � � t �x
 cL�W� � c ��� ý

c'c



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � � � � � � 	 � � 	 	 	 	 	 	
� ��� ��� � 	 � � � 	 � � � � � � � � � 	 	 	
� � � � � ��� � � � 	 � � ��� � 	 ��� � � � � � � � �
� � � � � � � � � � � � � ��� ��	 � � � ��	 � � 	 	
� ��	 � 	 ��� � � � � � � ��	 � � ��� ��	�� � � � � � � � � � �
� � � ��� ��	�� ��� � � � � ��� ����� � � � ��� �!� ��� � 	
��	 ��� � � ��	 � � ��� � ��� � ��� � � � � � � � ��� � � � ��	 � � ���
� 	 � � ��	 � � � � ���!� � � � ����� � ��� ��� � � � � � � � � � � � � � �
��	 � ��� � � � � � � � � 	 ��� � ����� � � � � � � ��� � ��� � � ��� ��	�	
��	 � � � ��� � � � � ��	 � � � � � ��� � 	 � � � � � � � � ��� � ��� � ��� �!� � � � � � � 	 �
��	�	 	 	 � � � ��� � � � � ��� � � � 	 � ��� � � � � ���

��ê �ò÷�ïz� -�� �oö9ï�è¡ì�éRïMäLë¡î6åçæ>è
î¡ð�ïMä+ê¿è¡ì�æ � ü6ìzë¡ñ�� � � ý�	6æcü"î�ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë¡æeäoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

� �	����ì�î�ñ �òíòè¡ä � +!ý �
ý � 	"í �òì®î¤ë¡ï�ì�ä � þ�ý � � � � t �W
 � þ"õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä�æ¿å!ïMóLíòì�ùUê&÷�ïMä+ð�ï½è¡ï�÷®êcë¡ì�æ>ä+î �
	 ýfæ&å!ð�÷�ê>î�î�ì�úHð�ê¿ë�ì�æ&ä � u � � �N� � ý

� b � � æfôfæ � p�ý � ��æ&è¡è�ê ��� ý � � c'�'�W� 
 � ]
äRê¿õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä�æ>öHïMè¡ê¿ë�æ&è�î#åçæ>è!æ&è�ôfì�äHê¿÷fóLí+ê¿÷�ìzë�êcë¡ì�ù>ïì�äòåçæ&è¡é�ê¿ë�ì�æ&ä � ã �"��� ��è�ê¿äHî�ýfæ>ä1�+í`_)_Mø1}oøfî©ë�ï�é�î � t - c � cL�W�'� 
 � � u � �j� �+ý
� t � � æfôfæ � p�ý � ��æ>è�è�ê � � ý � � cL�W� � 
 � � �oë�ïMä+ôfì�äòõ ��ñòæfóLíòï�ë�ã¬äLë�ïMõ&è�ê¿÷®î�åçæ>è�þ"õ&õ>è�ïMõ>ê¿ë�ì�æ&äæ¿å3]
è¡ôfì�ä+ê&÷ � ê&÷�í+ïMî � ã¬äLëMý 	 ý#æ¿åUl�ä+ð�ïMè©ë�ê¿ì�ä �+í`_)_Mì�ä+ïMî¡î�ê¿ä+ô��½äòæcü6÷�ïMôfõ>ï��#Z�ê>î©ï�î � ì�äöòè¡ïMî¡î�ý
� �	� � è¡ê �òì®î�ð�ñ � �5ý � -"õ>íòø&ïMä � ��ý �½ý � �gê¿÷�û&ï�è � �"ý#þ�ý � � � �'� � 
 � �+íòä+ôòê&é�ï�äLë¡ê&÷�î)æ¿åUl"ä �ð�ïMè©ë�ê¿ì�ä>ë¤ø ��ê&÷�ð�íò÷�ì�ü6ì�ë�ñ þ"ö+öò÷�ì®ð�ê¿ë�ì�æ&ä+îRë¡æ �òí`_�_�øXã¬äfåçïMè�ïMä+ð�ï � �½÷�íoü�ïMèRþ
ð�ê&ôòï�é�ì�ð+1í �+÷�ì®î©ñ+ï�è�î � .
æ&è�ôfè¡ï�ñLë � �iñòï -�ï�ë�ñ+ï�è¡÷�ê&ä+ôòîMý
� ��� �*�"ïMè�è¡ï�è�ê � ��ý � ��ï�è¡è�ïMè¡ê � � ì�ï�ôfé�ê � ��ý � � � �'� b 
 � þ"õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä:]
öHïMè¡ê¿ë�æ>è¡î½åçæ>èzp(ì�ä �õ&íòì®î©ë�ì®ð�� ïMì�õ>ñ>ë¡ïMô�ã¬äfåçæ>è�é�ê¿ë�ì�æ&ä(ý¿ã �"��� ��è¡ê&ä+î¡ê&ð2ë¡ì�æ>ä+î�æ&äZ}oøfî©ë�ïMé�î � �3ê¿äeê¿äHô���ø �

�HïMè�ä+ï�ë�ì®ð�î � cWb �'�W� � � � �
� � � �*�"ïMè�è¡ï�è�ê � ��ý � �"ïMè�è¡ï�è�ê � � ì�ïMôòé�ê � ��ý ��� ï�è�ôfï�õLêUø ��	 ý p1ý � � � �W� � 
 � þ }oï�ó>í+ï�äLë�ì®ê¿÷9}oï��÷�ï�ð2ë¡ì�æ>äeöòè¡æoð�ïMî¡îJì�ä � è�æ>íòö�.
ïMð�ì�î�ì�æ>ä7�
ê¿ûoì�äòõ�ü6ì�ë�ñ/ê�p(ì�äòõ&í+ì�î©ë�ì®ð�þ
î�î�ïMî¡î©é�ïMä>ë�þ"ö �öòè¡æ>ê&ð�ñ � ã¬äòåçæ&è¡é�ê¿ë�ì�æ&äa}fð�ì�ï�äHð�ï � tx� � � �W� � 
 cWcLu � cLu �òý
� �jc ���½ï�÷�÷�ï�è � þ�ý � �½÷®êUü�æ&äòä � ��ý � � cL�W�'� 
 � �òíJ_)_�ø ��÷�í+î¤ë¡ï�è¡ì�ä+õeü6ìzë¡ña� ïMì�õ>ñLë�ì�äòõ�æ¿å .)êcë¡ê

� ê¿è¡ì�ê �ò÷�ïMî � ã¬äLëMý 	 ý&æ¿å l�ä+ð�ïMè©ë�ê¿ì�äZ�òíJ_)_�ì�äòï�î�î�ê¿ä+ô��½äòæcü6÷�ï�ôfõ&ï � Ziê>î©ï�ô�}oøfî©ë�ïMé�î t - �òý
� ��u �^�
ê&è�ì®ð�ñ+ê¿÷ ��	 ý �Np�ý � � � �'�W�W
 � þ"õ>õ&è¡ï�õ>ê¿ë�ì�æ&ä)æ&ö9ï�è�êcë¡æ&è�î9åçæ&è(éQíò÷zë¡ì�ð�è�ì�ë�ïMè�ì®ê6ôfï�ð�ì®î©ì�æ&ä�ê¿ì®ô �+1ñ . .�ì®î�î�ï�è�ë¡ê¿ë�ì�æ&ä � �+ê&ð�íò÷�ë�ï"ôfï�î�}fð�ì�ï�äHð�ïMî � l�äòì�ù>ï�è�î©ì�ë�ï"ôòï3p(ì�ï�õ&ï � p(ì�ï�õ>ï � Z�ïM÷�õ>ì�íòé'ý

cLu



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � ��� � � � � � � 	 	 	 	 	 	
� � � ��� ��� � � � � � � � � � � � � � � � 	 	
� ��	 � � � � � � �!� � � ��	 � ��	 � � � � � � � ��� � �
� ��� � � � � � � ��� � � � ��	 � � � � � � � � ��� � 	
� � � ��� � � ��� � � � � � � � � � ��� ��� � ��� � � � � � � �
� ��� �!	 � � � ��� � � � � � � � � � � � � ����� ��� � �"� � � �
��	 � � � � ��� � � � � � ����� � ��� � � � � ��� � � � � ��� ��� ���
� 	 ��� � � ��� ��� � ����	 ����� ��� � � � � ��� � � � � �!� � ���!	 � 	
��	 � � � �!� � � � � � � � � 	 � � � ��� � ��� � � ��� � � � � ��� � � �
��	 � ��� � � � � � � � � � � � 	 � � ��� � ��	 � � ��� � ��� 	 � ��� � � �����
��	�	 	 	 	 � � ��� ��� ��� � � � � � � � ��� � � 	 �

��ê �ò÷�ï ��� -�� �fö9ï�è¡ì�é�ï�äLë�î�åçæ&è�î¡ð�ïMä+ê¿è¡ì�æ � ü6ì�ë�ñ � � �j� ý�	6æcü"îJð�æ>è�è¡ïMî�öHæ>ä+ô�ë¡æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

� � �L�^�
êUø>æ&è � � ýL��æ>è�è¡ï�ä+î � 	 ý � � � �W� u 
 � ]
äRê���÷®ê&î¡î�æ¿å*]
ö9ï�è�êcë¡æ&è�î�åçæ&è � �fö9ï�è�ë
}føoî©ë�ïMé�î �ã¬äLëMý 	 ýfæ¿å!ã¬äLë�ï�÷�÷�ì�õ>ï�äLë }oøfî¤ë¡ï�é�î � t � b'b � � b'bLt ý
� �j� � 	6æ �HïMè©ë�î � ��ýJ};ý � � � �'� � 
 � ]
ä/ë¡ñòï�ì�äHôfì�ðMêcë¡æ&è�åçíòä+ð�ë�ì�æ&ä'æ¿å�ë�ñòï�ö+÷�íòè�ê¿÷�ì�ë¤ø�åçíòä+ð2ë¡ì�æ>ä ��
êcë¡ñòï�é�ê¿ë�ì®ð�ê¿÷ }fæoð�ì�ê&÷ }fð�ì�ï�äHð�ïMî � cWc � � u � ��b �+ý
� � �	��}oíòõ>ï�äòæ � �5ý � � � � b �x
 � �iñòï�æ>è�ø,æ¿å\�òí`_�_�ø/ã¬ä>ë¡ï�õ>è¡ê&÷�î6ê&ä+ô/ìzë�î"þ"öòö+÷�ì®ð�ê¿ë�ì�æ&ä+îMý��<+1ñ ..�ì®î¡î©ïMè©ë�êcë�ì�æ&ä�
2ý`��æ&ûoø&æRã¬ä+î©ë�ì�ë�ífë¡ï�æ¿å9��ï�ð�ñòäòæ&÷�æ&õ>ø � ��æ&ûoø&æ � 	 ê¿öHê¿ä(ý
� ��b �^��æ&è¡è¡ê � � ý � � � �'�'�x
 � -"ïMõ>ê¿ë�ì�æ&ä�åçí+ä+ð2ë¡ì�æ>ä+î �+ê&î�ïMôRî�ï�é�ê¿äLë�ì®ð�î�åçæ>è�æ>è¡ôòï�è¡ïMô�÷�ì�ä+õ&íòì®î¤ë¡ì�ð÷�ê �HïM÷�î � ã¬äLëMý 	 ýòæ&å�ã¬äLë�ïM÷�÷�ì�õ>ï�äLë }oøfî¤ë¡ï�é�î � � � � b'� � � tWt ý
� ��t �^��æ&è¡è¡ê ��� ý � � � �W� b 
 � �iñòïf� ï�ì�õ&ñLë¡ïMô ]3�3þ×æ&ö9ï�è�êcë�æ>è � ã¬äLë�ïMè�äHêcë�ì�æ&äHê¿÷ 	 æ&í+è�ä+ê&÷�æ&åã¬äLë�ï�÷�÷�ì�õ>ï�äLë }oøfî¤ë¡ï�é�î � �jc �j�Lu � � �'�+ý
� � �	�^��æ&è¡è¡ê � � ý � � cL�W� � 
 � þ"õ&õ>è�ïMõ>ê¿ë�ì�æ&ä�æ¿å�÷�ì�äòõ>íòì�î©ë�ì®ð)÷�ê �HïM÷�î�ü6ñòïMä/î�ï�é�ê&ä>ë¡ì�ðMî�ì�î �+ê>î©ï�ôæ&ä'ê¿äLë�æ>äoøLé�î � ã¬äLëMý 	 ýòæ¿å�ã¬ä>ë¡ï�÷Eýg}oøfî©ëMý � � �'- �r� c'�'� � 
 � ��u � �Wc �Hý
� cL� � ��ê¿õ>ï�è � 	�ý 	�ý � � � � t't 
 � ]
ä�æ>è¡ôfïMè�ï�ô�ü�ï�ì�õ&ñLë¡ïMô�êUù&ïMè¡ê&õ&ì�äòõ
ê&õ&õ&è¡ï�õLêcë¡ì�æ>ä�æ&ö9ï�è�êcë¡æ&è�îì�ä'éQíò÷zë¡ì �¬ð�è¡ì�ë�ï�è¡ì®êQôfï�ð�ì®î©ì�æ&ä/é�ê¿ûoì�äòõ � ã �"��� ��è�ê¿ä+îMýfæ&äa}h� � � ��t � � � t't 
 �jt'u � � � � ý
� c � � ��ê¿õ>ï�è � 	�ý 	�ý � � � �W�'�x
 � �
í+ê¿äLë�ì�ú+ïMè � íòì®ôfïMô�þ�õ&õ>è�ïMõ>êcë¡ì�æ>äFl
î©ì�äòõ�]3�3þ5æ>öHïMè¡ê¿ë�æ&è�î �ã¬äLëMý 	 ýfæ¿å!ã¬äLëMýJ}oøfî©ë�ï�é�î � � � � � �'�W�W
��W� � bLu ý
� c'c � ��ê¿õ>ï�è � 	�ý 	�ý � � cL�W�'� 
 � ]
ä�ë�ñòï ��æ&äLë¡è�æ>÷
æ&å �"ì�ï�è�ê¿è�ð�ñòì®ð�ê¿÷���÷�íHî¤ë¡ï�è¡ì�äòõ � +�è�æfð¿ýã*+�� l c'�'�'� � �
ê&ôfè¡ì®ô � }oö+ê&ì�ä � ��u'ux� � ��u � � ý

c �



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� ��� ��� � � � � � 	 	 	 	 	 	 	
� ��� � 	 � � ��� � � � � � � � � ��� � � 	 	 	
� � � �"� ��	 � � � � � � � � � � � ��� ��� � ����� � �!	 �"� �
� ��� ��� � � � � ��� ��	 � � � � � � � � � ��	�� ��	 � � � ��	
� ��� � � � � � 	 ��	 � ��	 � � � � ����	 � ��� � � � � � � � � � � � �
� ��	 � 	 � � ��	�� ����	 � � � � ��� � � � � � 	 � � � � � � � � � ��	��
��	 � � � � ��� � � � � ��� � ��� � � 	 � � � ��� � � ��� � � � ���!� � � �
� 	 ��� � � � � ��� � � � � � � ����	 � ��� � �!� ��� � ��	 � �!	�� � � � � ���
��	 � �"� ��	�	 ��	�� � ��� � � � � ��� � � � � � � � �!	 � 	 � � � � � � �
��	 � � � � � � � � � � � � ��� � 	 � � � � � � � ��� � 	 � � ���
��	�	 	 � 	 � � � � � � � ��� � � � � � � � �

��ê �ò÷�ï � � - � �föHïMè�ì�é�ï�äLë¡î#åçæ&è�î¡ð�ïMä+ê¿è¡ì�æ � ü6ì�ë�ñ	� � ���W� ý 	6æcü"î�ð�æ&è¡è¡ïMî�öHæ>ä+ô"ë¡æ6äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� ��	 � � 	 	 � 	 	 	 	 	 	 	
� � 	 ��� � � � � � � � � � 	 	 	
� ��� � � ��� ��� � � � ��	 ��	 � � � � �
� � � � � � � � � � � � � � � ��� � � � � � 	 	
� � � ��	�� � � � � ��� � 	 �!	 ��� � � � � � � � � �
� � � ����� ��	�	 � � ��� � 	 � � � � � � ��� � � 	 	
��	 ��� ����� � ��� � � � � � �!	 � � � � � � � � � 	 ��� � �
� 	 ��� ��	�� � � � � � � � ��� �"� � � � � � � � � � 	 � ��� ��� � � � �
��	 � � � 	 � � ��� � � � � � � � � � � �!� � � � � � � � ��	 � � � � � ���
��	 � � ��� ����� � ��	�� � ��	 ��� ������� ����� � � � � � � ��� � ��� ��� �!� � � � ��� � � ��	�� � � ��	
��	�	 � ��� ��� � � ��� � � � � ����� � � ��� � ��� � ��� � � � � � � � � ��	 � � � � � ���

��ê �ò÷�ï �jc - � �fö9ï�è¡ì�é�ïMä>ë�î�åçæ&è"î¡ð�ïMä+ê¿è¡ì�æ c ü6ìzë¡ñ � � c ý 	6æcü"î6ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

c'�



#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� ��� �!	 ��� � 	 � 	 � 	 	 	 	 	
� ��� � � � � � � ��� � � � � � � � � 	 	 	
� � � � � � � � � ��� � � � � � � � � ��� ��� � � �
� ��� � � ��� ��	�� ��� �!	 � � � � � � ��� ��� 	 	
� ��� � � � � ��	�� ��	�� � � � � � � � � � � � � � � ���
� ��� � 	 ��� � ��� � � � � � � � � � � ��� �!� � 	 � � � 	
��	 ��� �!� � � � � � � � � � � � ��� � � � � � � � � � � � � ���
� 	 ��� ��� � � � � � ��� � � � � � 	 � ����� ����� � � � � � � � � ��	
��	 � � � � � � � ��� � ��� � ��� � � � ����� ��� � ��	�� � � � � ��� � �
��	 � ��� � � � ��	 ��� ��� � � � � � � ��� � � � � � � � ��� � � ��� 	 � � � � � � � 	 ��� ��� � � � �
��	�	 	 	 � � � � � � ��� � � � 	 � � � � � ��� ��	 ��� 	 �

��ê �ò÷�ï ��u - � �fö9ï�è¡ì�é�ïMä>ë�î�åçæ&è"î¡ð�ïMä+ê¿è¡ì�æ c ü6ìzë¡ñ � � u ý 	6æcü"î6ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � � 	 	 	 	 	 	 	 	 	 	 	 	
� ��	 � � � � � 	 	 	 	 � 	 	
� ��� ��	 � � � � � 	 � � � � �
� � � � � � � � ��	 � ��	 � � � � � 	 	
� ��	 ��� ��� � � � � � � � � � � ��	 � �
� � � � � � 	 ��	 � � � � � � � � � � � � � � 	
��	 � � � ��	 � � � � ��� ��� � � � � � 	 � � ��� � �
� 	 � � � 	�� � � � �!	 � � � � ����� � � � � 	�� � �"� � � � ��	 � � � �
��	 ��� � � � ��� � ��� � � � 	 ����� ��� � � � � � � � ����� � ��� � � � �
��	 � ����� � ��� � � ��� 	 ��� ��� � � � � ���!� � ��� � � � ��	 � � ���!	 ����� � � ��� � � � � � � � ��	
��	�	 � � � � � ��	 � � � � � � ��	 � � � ����� � � ��� � �!� � ��� � � ��� � � � � ���

��ê �ò÷�ï � �'- � �fö9ï�è¡ì�é�ïMä>ë�î�åçæ&è"î¡ð�ïMä+ê¿è¡ì�æ c ü6ìzë¡ñ � �8�+ý 	6æcü"î6ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

c �



#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � 	 � 	 	 	 	 	 	 	 	 	 	
� � � � � � 	 	 	 � � � 	 	
� � � � � 	 � 	 	 	 � 	 � �
� � � ��	 � � � � � � � � � � 	
� ��� � � � � � � � � � � � � � � �
� ��	 ��� ��	 ��� � 	 � � ��� � � � ��	 � � 	
��	 � � � � ��� � � ��� � � � � � � ��� � � � � �
� 	 � � ��� � ��� � � � � �"� � � 	�� � ��� ��� � ��� � � ��� ��� � � ���
��	 � � ��� � ���!� ��� � � � � � � � � ��� ��� � ��	�� � � � � � � � 	 � 	
��	 ��	 � � � ����� � ��� � � � � � � 	 ��� � 	 ��� ��� ��� � ����� ����� � � � ��� � ��� � �!	�� � � ��� �
��	�	 	 � � � � 	 � � � � ��� � 	 � ��	 � � � � � � �!	�� � ��� ��� � 	 � � � � � �

��ê �ò÷�ï �j� - � �fö9ï�è¡ì�é�ïMä>ë�î�åçæ&è"î¡ð�ïMä+ê¿è¡ì�æ c ü6ìzë¡ñ � � � ý 	6æcü"î6ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

#�� � � ��	 ��� � 	 � � �!	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� � 	 	 	 	 	 	 	 	 	 	 	 	
� � 	 	 	 	 	 	 	 	 	 	 	 	
� � � 	 	 	 	 	 	 	 	 	 	 	
� � � 	 	 � 	 	 	 	 	 	 	 	
� � � 	 � � 	 � � 	 � 	 	 	
� ��	 � � � � � � 	 � � � 	 	
��	 � � � � ��	 � � � � � � � � � �
� 	 ��� � � � � � � � � � � � � � � 	 � � ��� � � ��	 � � � � � �
��	 � � � 	�� � � � �!��� � � � � � � ����� ����� � 	�� � � � � � � ��� � �
��	 � ��� � � � � � � � �!� � � � � � ��� � ���!	 � � � � 	 � 	�	 � �����!	 ��� � 	 � � � � � ��� � ��� ���
��	�	 � 	 	 � � ��� � � ��� � � � � � � 	 � ��	 � � � ��� �������

��ê �ò÷�ï � � -�� �fö9ï�è¡ì�é�ï�äLë�î�åçæ&è�î¡ð�ïMä+ê¿è¡ì�æ c ü6ì�ë�ñ � � �j� ý�	6æcü"îJð�æ>è�è¡ïMî�öHæ>ä+ô�ë¡æ�äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

cWb



#�� � � ��	 ��� � 	 � � ��	 � 	 ��	 � � ��	�	 � 	�	 ��	�	 ��	�	�	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	
��	 	 	 	 	 	 	 	 	 	 	 	 	 	
� 	 	 	 	 	 	 	 	 	 	 	 	 	 	
��	 	 � � 	 � 	 	 	 	 	 	 	 �
��	 � � � � � � � � � � � 	 ��	 ��� � � � � � � � � 	 ��� ��� � � 	 � ��	 � �
��	�	 � 	 	 	 	 	 	 	 	 	 	 	 � �

��ê �ò÷�ï ��b - � �föHïMè�ì�é�ï�äLë¡î#åçæ&è�î¡ð�ïMä+ê¿è¡ì�æ c ü6ì�ë�ñ	� � ���W� ý 	6æcü"î�ð�æ&è¡è¡ïMî�öHæ>ä+ô"ë¡æ6äoíòé��9ï�è
æ¿å;÷®ê �9ï�÷®î�ê¿äHôRð�æ&÷�íòé�ä+î1ð�æ&è¡è�ï�î©ö9æ&ä+ô�ë�æ�äLí+é��9ï�è1æ&å;ì�äfåçæ>è�é�êcë¡ì�æ>ä�î©æ>íòè¡ð�ïMîMý �j�'�'�W� ë¡ïMî©ë¡î
ñ+êUù>ï �9ï�ïMä/ö9ï�è�åçæ&è¡é�ïMô,åçæ&è6ï�ê&ð�ñ/ï��föHïMè�ì�é�ï�äLë

cLt


