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Q��� Find two di�erent Laurent series expansions for the function
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Q��� Determine the residue at every isolated singularity of the functions

	��pts�
 	i
 f	z
 �
�

	z� � 
z� � 
z � �
�
�

	��pts�
 	ii
 g	z
 �
z � �

z	z � �

�

Solution� 	i
 The only 	isolated
 singularity of f	z
 is at z � �� and
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is already in Laurent series form with region of validity � � jz � �j ��� The
residue is hence b� � �� 	ii
 There are two isolated singularities of g	z
 at z � �
and z � �� To determine Resz��g	z
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Q��� Use MacLaurin series expansions of sin	z
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to determine the residue
at z � � of
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Q��� Find the value of the integrals
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where C is the positively oriented circle jz � �j � ����
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Solution� 	i
 We use Cauchy�s generalized integral formula with z� � �� n �
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 Here� we use the fact that f	z
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