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ç.ì�ë¤ì�û�í�è«ü}æ ü=ý �[ð=ë¤þjì�ç¨ý_ü}îÖí!�jì)ü[í!�nìaî6êjð[î�ð[é°ì�í.ìaî³çaï+��ì�ð[ë«ç.üZAÙæ�� í.î�ðPÿ³ì�û�í�ü[î.è¤ì�ç¨í��Ùð=í£û �Hûaë¤ì�ð[î.ü}þnæ�� í!�nì
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#�è��}þjî.ì � � � è«í��Õç�í�î.ü[æ��5ûaü[þjêjë¤è«æ��jï��²ìZAÙæ��×ð���ð[è¤æÕð�ç³ìaûaü[æ�� í��Hêmì#ü[ý0û��Hû�ë¤ì$è«æ � �jè«û��Õí!�jì�ð[û�í.è��[ì
ûaì�ë¤ë%û�ð=æ ç��Öè�í�û���è¤æ�í�ì�î.é°è«í.í.ìaæ�í�ë �%�Oì�í���ìaì�æ ûaü}æ¥ÿ³þ���ð=í�ìUü}î��jè«í.ç ��#Ùü}îÖè«æjç³í�ð[æjûaì=ï #±è��}þjî³ìwT#è«ë¤ë¤þnç³í�î.ð=í�ì�çÖð
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ü}î��jè«í.ç � �6ç6í��jìsêOìaî³è¤ü������nü}þ��jë«è¤æ���ûað[ç.ûað �jì�è«æ�í!�nìsè¤æ�í.ìaî.æjð[ë ���Mæjð[é#è«ûaç¨ü[ý?ì�ð=û��5ûaì�ë¤ëÈì��}ü[ë��}ì�çaï	û �Hûaë¤ì�ç
è¤æ��[ü}ë��Hè¤æ��¡êmì�î.è¤ü��jè«û�ü}î��nè«í�ç?ü=ý"�jè�� �jìaî?êOìaî³è¤ü��8ð[ë¤ç³ü§üMû�ûaþjî7î.ü �jþjç³í.ë�� � � î.ìaênî.ìaç³ìaæ�í�ð¥í�è��[ì¨ì��nð[é#ênë¤ìI�Öè«í��
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 R¨ì�í�ìaî³üMû�ë¤è«æjè¤û¡û �Mû�ë¤ì)ûaü}æjænìaû�í.è¤æ��#êmì�î.è«ü����Fí��²ü°ü}î��jè«í.ç¨ü[ý d 6po mOI : b I o E o Ó �M�±ð[î�ð[é°ì�í.ìaî³çð[î³ì 
 I b � r � ï�ûaü}þnêjë¤è«æ���ç³í�î³ìaæ��=í!� G b & r 0Mï²ð[æ�� � b & �_� �Øå�æjè�í�è ð=ë²ûaü[æ��jè«í.è¤ü}ænç 6 o �$m?>�� m @ � : b6 E;I r I & m I r I � m I r I � : �
� �Hûaë¤è«æ�� �mì��Ùð��Mè«ü}î�ð[ë¤ç³ü8üMû�ûaþjî³ç6ð=í �=ð[ë«þjìaçÖü[ýÈí!�jì �jè�ý_þjî.ûað=í�è«ü}æ3êÙð[î.ð[é#ì�í�ì�î 6 �Öè«í��jè¤æ & P I P I�� :� �jì�î.ì8í!�jì°ð=í³í�î�ð=û�í�ü[î¡è¤ç§ð3û��Ùð[ü[í.è¤û�ü}î��jè«í � #Ùü}î£è¤ænç³í�ð=æjûaì=ï±ð¥í I b � r T_T�ûað[ë¤û�þjë ð=í.è¤ü}ænç6ü[ý��"��ð[êjþnæjü �

ì �MêOü}æjì�æ�í.ç 6_æjü[íÖç��jü$�Öæ�ý_ü}î��nî.ì��Hè�í�� :�û�ü}æVAÙî³é'í!�jì§ì��nè«ç³í.ìaæjû�ì)ü[ý±ð[æ�ð[ç��Mé°é°ì�í�î³è¤û£û��jð[ü[í�è«û§ð=í.í.î�ð[û�í�ü}îAÙë«ë¤è¤æ��$êÙð[î�í�çUü[ý�í��jì°è¤æ�í�ì�î��=ð[ëB� I ï �,	 � �RüMûað[ë_<D])ç��Hé°é#ì�í�î��5è¤æ í!�jì°è¤æ�í.ìaî.æjð[ë ���HæÙð[é°è¤û�çUü=ý²ìað[û��Õû�ìaë¤ë
ý_ü}î³ûaìaçgí��jìÖì �Mè¤ç�í�ì�æjûaìÖü[ýmð£ûaü[æ¥ÿ³þ���ð=í.ì0û��Ùð[ü[í.è¤ûÖð=í³í�î.ð[û�í.ü}îS�Öè«í��jè¤æ � � � ï I 	 �SD£ìaêOìaæ��jè«æ��§ü}æ�í!�nì0ûaü}þjênë¤è¤æ��ç³í.î.ì�æ��[í!�Eï+��ì AÙæ���í��²ü�í��HêOìaç£ü=ýgû��Hû�ë¤ìaç6ûaü}æjænìaû�í.è¤æ��#û��Ùð[ü[í.è¤ûUü}î��nè«í�ç��I� è«í�� G b � r 0Mï´ý_ü}î�è¤æjç�í�ð[ænûaì[ï��ìsü �jç³ìaî��}ìsí��jî.ü}þ�� �$#�è��}þjî³ì �8û��Hûaë«è¤æ��#û��Ùð[ü}ç�í!�Ùð¥í6è«ç � þÙð[ë«è«í�ð=í�è �}ìaë �$ç³è¤é°è¤ë ð=î²í�ü°í!�jìUü}æjìUý_ü}þjæ�� � �D£ìaë«ë¤æjè�íN� ò�ó �[÷�� ��T 	 þjç.è«æ�� � ��þÙð�� ç�ûaü}æ�í.è¤æ�þjü}þjç�û�è¤î³ûaþjè�í�é°ü��jì�ë �3( �Ùð¥í8è¤çaï7ð=æÑð[û�í.è��}ì�ûaìaë«ë²ç��Öè«í�û��nìaç
î�ð=æ��jü}é°ë�� �Oì�í���ìaìaæ�í��²ü8û�ü}æ¥ÿ³þ���ð¥í�ì¡û��Ùð[ü=í�è¤û6ü}î��jè�í�ç���� è«í!��ð �nè��mìaî.ì�æ�í �[ð=ë¤þjì£ü=ý±û�ü}þjêjë«è¤æ��sç³í�î³ìaæ��=í!�
G@b & r �nïOí!�jìsû��Hûaë«è¤æ��$û��jð[ü}ç£êOìaî³ç.è¤ç�í�ç �jþMí§ð[û�í.è��[ìsûaì�ë¤ë«ç6û�ð=æ æjü3ë¤ü}æ��}ìaî¨ç��Öè«í.û�� �mì�í��²ì�ìaæ]ûaü}æPÿ³þ���ð=í.ì
û��Ùð[ü=í�è¤û§ü}î��jè«í.ç ��( �jè«ç�ë¤ð=í.í.ìaî�í��HêOì)ü[ý�û��Hûaë«ì�6_æjü[íÖç��jü$�Öæ ý_ü}î �jî³ì��Hè«í��V: �jüMì�ç¨ænü[í�ç.ìaì�é í�ü#ð[êjêOì�ð[îÖè«æ



& &

0 100 200 300 400 500 600 700 800 900 1000
−2

−1

0

1

2

x n

0 100 200 300 400 500 600 700 800 900 1000
−2

−1

0

1

2

y n

0 100 200 300 400 500 600 700 800 900 1000
−2

−1

0

1

2

z n

n

�����

300 350 400 450 500
−2

−1

0

1

2

x n

300 350 400 450 500
−2

−1

0

1

2

y n

300 350 400 450 500
−2

−1

0

1

2

z n

n

�����

#�è��}þjî.ìB. 
 6@ð_:�R�ì�í.ìaî.üHûaë«è¤æjè«û�û��Hû�ë¤ì�ûaü}æjænìaû�í.è¤æ��UêOìaî.è«ü����¸ý_ü}þjî?ü[î��jè�í�ç?ü[ý d 6po mJI : b I o E o Ó ð=í I b � r �ð[æ���ûaü[þjêjë¤è«æ��8ç³í.î.ìaæ��[í!� G7b � r � & ��å�ænè«í�è¤ð[ë	û�ü}æ��jè�í�è¤ü[æjç 6po �$m?> �
m @ � : b 6 E I r I & m I r I � m I r I � :���R �jç³ìaî��}ìí!�jð=íI� �jì�æ ð�û�ìaë¤ë �mì�ûaü}é°ìaçÖð[û�í�è �}ì6í��Ùð=íÖûaì�ë¤ëmû�ð[æ�ç��Öè�í�û�� �Oì�í���ìaìaæ�í��²ü8û�ü}æ¥ÿ³þ���ð¥í�ì¡êOìaî.è«ü�����Tsü[î��jè�í�ç �6 �M:B��ð �}æjè�AÙû�ð=í.è¤ü}æ3ü=ý�û �Mû�ë¤ì§ç��nü,�Öæ�è¤æ 6@ð_: �
D£ìaë«ë¤æjè�íN�8ò�óI�[÷��?��T 	 �

��í I b I	� ï í!�jì �Ùð=ç.è¤ænç#ü[ý6ð=í³í�î�ð=û�í�è«ü}æÑü[ý6í��jì3í��²ü/û��Ùð[ü[í.è¤û�ð=í³í�î�ð=û�í�ü[î.ç8ûaü}ë«ë¤è��jì3ð[æ��Ñí!�nì�í���ü
ð=í³í�î�ð=û�í�ü[î.ç�é°ìaî��}ì$è¤æ�í.ü5ü}æjì�� #Ùü}î �=ð[ë«þjìaçsü[ý I ç.ë«è�� ��í.ë�� �}î.ìað=í�ì�îsí!�jð[æ I	� ïL��ð[æjæjì �Mè«ë¤ë«ì � & I 	 ç��jü$�Öçí!�jð=í0í!�jì§è«æ�í.ìaî³æÙð[ë"���HæÙð=é#è«ûaç0ü[ý±ì�ð[û���é#ð[ê	ïnè«æ3í!�jì§þjæjû�ü}þjêjë«ì ��ç��Hç�í�ìaé�ï´êjî.ü��jþjû�ìaç�ð[æ�è¤æ�í.ìaî.é°è«í³í�ì�æ�í
ü}î��jè«í í!�Ùð¥í�ç��Öè�í�û��jì�ç��Oì�í���ìaìaæ3í��jì£î.ì�é#æjð[æ�í�ç²ü=ýRí!�jì�í��²ü8ð=í³í�î.ð[û�í.ü}î.ç��S� �jìaæ$í��jì6û�ìaë«ë¤ç�ð=î.ì6û�ü}þjêjë«ì �	ï��ì°ü �ní�ð[è«æ ð�í!�nè¤î��5í��HêOì�ü[ý û��Hûaë«è¤æ��3û��jð[ü}ç�6�ç³ìaì #�è��}þjî.ì 0_:¨è¤æ7� �jè¤û���ç��Öè�í�û��jè«æ�� �mì�í��²ì�ìaæ�í!�jì�í���ü
î.ì�é#æjð[æ�í�çÖü[ýÈí!�jìUð=í³í�î�ð=û�í�ü[î.ç0üHûaûaþnî.ç �jþjî.è«æ���í!�jì§è«æ�í.ìaî��[ð=ë	ü[ý�ð[û�í.è��Hè«í���ü[ý�ìað[û�� û�ìaë«ë �

� N O�P6ÞRQ à°ß 
 Q ä�ÞDS T×à�ã$��U�� ß7ä���ä ��U XZY\[ [ P6Þgß Y
å�æ$ü}þnî�ç³ìaûaü[æ��$ì �nð[é°êjë«ì[ï �²ì6ð[ç.ç³þjé#ìÖí!�jð=í�í��jì6è«æ�í�ìaî³æÙð[ë ���HæÙð[é°è¤û�ç�ü=ýRì�ð[û���ûaìaë«ë´è¤ç �}ü �}ìaî³æjì � � �°í!�nì
ç³í�ð[æ��Ùð=î���ë¤ü �}è«ç³í.è¤û6é#ð[ê

d 6po mJI : b I o16 & E o+: m 6n0 :
� �jì�î.ì I � I � T��>( �jì)ë¤üHû�ð[ë	ç��Hé#é°ì�í.î���è¤çÖæjü$� �jì�í�ìaî³é#è«æjì � ����í��jìUè��jì�æ�í.è«í�� �}î³ü}þjê , �X�Õìsð[ë¤ç³ü
ìaé°êjë«ü �$ð �Öî.ì�ð¥í!��êjî.ü��jþjû�í¨û�ü}þjêjë«è¤æ���ý_þnæjû�í.è¤ü}æ�ü[ýÈí!�jì¡ý_ü}î³él 6po `�m o h : b� o

h
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 6@ð : � �Hûaë«è¤æ���û��Ùð=ü}ç#û�ü}æjæjì�û�í.è¤æ���û��Ùð[ü=í�è¤û�ð=í³í�î.ð[û�í.ü}î.ç�ü[ý�í!�nì�û�ü}þjêjë«ì �Bûaì�ë¤ë0ç��Hç�í�ìaé 6 � : �
��ð=î�ð[é°ì�í.ìaî.ç�ð=î.ì 
 I b � r T_Tjï)ûaü}þnêjë¤è«æ�� ç³í.î.ì�æ��[í!� G b � r 0 & ï � b & �_� � å�æjè«í.è ð[ëUûaü}æ��jè«í.è¤ü}æjç6po �$m >��sm @ � : b 6 E;I r I & m I r I � m I r I � : �
� �jì�î.ì I � � � & � O è¤é°è¤ë¤ð[î í.ü8ü}þjî0êjî³ì��Hè¤ü}þnç0ì �nð[é°êjë¤ì=ïní!�jì§æjì�í��²ü[î��3ì � þÙð¥í�è¤ü[æjçÖð[û � þjè«î.ì¡í!�nì£ý_ü}î.é

oMG b I oMG 6 & E oMG_: E/G�� > � � oMG> G b I > GV6 & E > G : E/G�� @ � � > G
@ G b I @ G 6 & E @ G_: E/G�� o � � @ G r 69�_:

D£è��mìaî³ìaæ�í�û�ü}é �jè«æÙð=í.è¤ü}æjç°ü[ý¡êjð[î�ð[é°ì�í.ìaî³ç �=ð[ë«þjìaç°ý_ü}î � ï I ïÖð[æ�� ûaü}þnêjë¤è«æ��Õç�í�î.ì�æ��[í�� G ï��Mè«ìaë��
û��Hû�ë¤è¤æ�� �Oì �jð �Hè«ü}î �mì�í��²ì�ìaæ ü[î��jè�í�ç£ü[ý í!�nì°è«æ�í�ìaî³æÙð[ë ���HæÙð=é#è«ûaç¡ü[ý�ì�ð[û��]ûaì�ë¤ë � ( �jìe�Öè��jì �=ð[î³è¤ì�í�� ü[ý
ü}î��jè«í.ç0è¤æ3í!�jì§ë«ü �}è¤ç�í�è«û£é�ð=ê	ïV� �jè«û���æjü$� �[ü �[ìaî³æjç�í��jì§è¤æ�í�ì�î.æÙð=ë ���HæÙð[é°è¤ûaç0ü=ý�è«æ��jè��Hè��jþÙð[ë	û�ìaë«ë¤çaïjð[ë¤ç³ü
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