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� �H� �j�O� �3� �O�?� �3� �j�b� �3� �O�O� �3� �3�/� �3� �7�j� �3� �O�H� �H� �?�O� �H� �H�}� �H� �7�j�
� �H� �O�O� �3� �O�7� �3� �O�7� �3� �j�?� �3� �O�7� �3� �O�O� �3� �?�b� �H� �O�O� �H� �7�O� �H� �O�O�
� �H� �O�O� �3� �O�O� �3� �O�O� �3� �O�O� �3� �O�7� �3� �7�O� �3� �O�O� �H� �7�O� �H� �7�O� �H� �7�j�
� �7� �O�O� �3� �O�7� �3� �O�7� �3� �O�7� �3� �O�7� �3� �7�7� �3� �7�j� �H� �7�O� �H� �7�7� �H� �j�7�
� �7� �O�O� �O� �O�7� �O� �O�7� �3� �O�7� �3� �O�7� �3� �7�O� �3� �7�j� �H� �7�O� �H� �7�7� �H� �O�j�
�/� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �3� �7�O� �H� �7�O� �H� �7�O� �H� �O�j�
�7� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �H� �7�O� �H� �O�O�
�}� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �7� �7�O� �7� �O�O�
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� �H� �3�F� �3� �3�}� �3� �3�/� �3� �O�7� �3� �O�O� �3� �7�O� �3� �7�j� �H� �7�7� �H� �7�O� �H� �O�j�
� �H� �j�7� �3� �O�7� �3� �j�?� �3� �7�O� �3� �7�O� �3� �7�7� �3� �O�7� �H� �O�?� �H� �O�H� �H� �3�F�
� �H� �H�}� �3���}�O� �3���}�7� �3���/�O� �3���F�7� �3���/�O� �3� �7�j� �H� �7�j� �H� �O�O� �H� �O�j�
� �H� �O�j� �3� �j�?� �3� �j�?� �3� �7�?� �3� �7�O� �3� �?�O� �3� �b�}� �H���/�3� �H���}�7� �H���F�H�
� �H� �7�O� �3� �O�b� �3� �H�/� �3� �b�?� �3� �O�O� �3� �O�O� �3� �O�7� �H� �?�b� �H� �H�}� �H� �7�j�
� �H� �O�7� �3� �O�?� �3� �O�7� �3� �j�b� �3� �3�/� �3� �?�3� �3� �F�j� �H� �b�F� �H� �j�7� �H� �O�j�
� �H� �O�j� �3� �7�7� �3� �3�/� �3� �7�H� �3� �7�O� �3� �?�j� �3� �?�j� �H� �O�7� �H� �7�O� �H� �O�O�
� �H� �O�O� �3� �j�b� �3� �O�O� �3� �O�O� �3� �O�O� �3� �?�b� �3� �O�O� �H� �?�j� �H� �7�H� �H� �?�O�
� �H� �j�O� �3� �O�?� �3� �j�7� �3� �7�7� �3� �O�O� �3� �H�}� �3� �7�O� �H� �7�O� �H� �7�j� �H� �7�b�
� �H� �O�O� �3� �O�O� �3� �O�7� �3� �j�7� �3� �O�7� �3� �7�O� �3� �O�H� �H� �?��� �H� �O�7� �H� �3�}�
�/� �H� �O�O� �3� �O�?� �3� �O�O� �3� �O�7� �3� �O�7� �3� �7�j� �3� �O�O� �H� �O�O� �H� �7�j� �H� �j�O�
�7� �H� �O�O� �3� �O�7� �3� �O�O� �3� �O�7� �3� �O�O� �3� �7�O� �3� �7�O� �H� �7�O� �H� �7�7� �H� �O�O�
�}� �7� �O�O� �3� �O�7� �3� �O�7� �3� �O�7� �3� �O�7� �3� �7�j� �3� �7�O� �H� �7�j� �H� �7�O� �H� �O�3�
�/� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �3� �O�7� �3� �7�O� �3� �7�O� �H� �7�O� �H� �7�j� �H� �O�O�
�1� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �H� �7�O� �H� �7�O� �H� �O�O�
�}� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �7� �7�O� �H� �O�O�
�/� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �7� �7�O� �7� �O�O�
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� �H� �7�j� �3� �O�7� �3� �j�?� �3� �3�1� �3� �O�7� �3� �7�O� �3� �7�7� �H� �7�O� �H� �7�3� �H� �O�3�
� �H���O�F� �3� �O�O� �3� �j�?� �3� �7�j� �3� �O�7� �3� �O�H� �3� �H�F� �H� �H�}� �H� �7�j� �H� �O�j�
� �H� �O�?� �3���F�?� �3���}�O� �3���}�7� �3� �j�F� �3� �O�O� �3� �?�j� �H� �O�7� �H� �H�F� �H� �O�O�
� �H� �O�O� �3� �O�H� �3� �?�3� �3���}�H� �3���F�?� �3���7�}� �3� �7�O� �H� �7�j� �H� �7�O� �H� �j�7�
� �H� �O�O� �3� �b�?� �3� �j�?� �3� �3�/� �3� �O�?� �3� �?�j� �3���/�j� �H���/�O� �H� �O�7� �H� �7�j�
� �H� �j�7� �3� �7�7� �3� �O�7� �3� �b�?� �3� �O�7� �3� �O�?� �3� �?�O� �H� �7�7� �H���1�j� �H� �O�O�
� �H� �7�j� �3� �O�?� �3� �O�O� �3� �7�7� �3� �O�?� �3� �j�7� �3� �7�j� �H� �7�O� �H� �?�j� �H���F�O�
� �H� �j�O� �3� �O�7� �3� �O�?� �3� �H�}� �3� �j�?� �3� �?�j� �3� �7�O� �H� �j�7� �H� �?��� �H� �?�b�
�/� �H� �O�O� �3� �O�H� �3� �O�O� �3� �3�/� �3� �7�7� �3� �?�O� �3� �?�b� �H� �?�O� �H� �O�O� �H� �7�b�
�7� �H� �O�O� �3� �7�j� �3� �j�b� �3� �O�7� �3� �7�O� �3� �7�O� �3� �7�O� �H� �7�j� �H� �7�7� �H� �j�j�
�}� �H� �O�7� �3� �j�?� �3� �j�7� �3� �O�7� �3� �O�7� �3� �O�7� �3� �7�O� �H� �?�j� �H� �7�O� �H� �O�7�
�/� �H� �O�O� �3� �O�O� �3� �j�?� �3� �O�7� �3� �7�O� �3� �O�7� �3� �7�O� �H� �7�7� �H� �?�3� �H� �O�j�
�1� �H� �O�j� �3� �O�?� �3� �O�7� �3� �O�7� �3� �j�?� �3� �O�7� �3� �?�j� �H� �H�F� �H� �O�?� �H� �O�O�
�}� �H� �O�O� �3� �O�7� �3� �O�O� �3� �O�O� �3� �O�7� �3� �O�7� �3� �7�j� �H� �O�H� �H� �7�j� �H� �7�O�
�/� �7� �O�O� �3� �O�7� �3� �O�7� �3� �O�7� �3� �O�7� �3� �7�O� �3� �7�j� �H� �O�7� �H� �?�O� �H� �O�O�
�}� �7� �O�O� �O� �O�7� �3� �O�7� �3� �O�7� �3� �O�O� �3� �7�j� �3� �7�3� �H� �7�O� �H� �7�O� �H� �O�j�
�/� �7� �O�O� �O� �O�7� �O� �O�7� �3� �O�7� �3� �O�7� �3� �7�O� �3� �7�O� �H� �7�O� �H� �7�j� �H� �O�O�
�/� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �3� �O�7� �3� �7�O� �3� �7�O� �H� �7�j� �H� �7�3� �H� �j�7�
�?� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �3� �7�O� �H� �7�O� �H� �7�j� �H� �O�O�
�b� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �H� �7�O� �H� �7�O� �H� �O�7�
�7� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �H� �7�O� �H� �O�j�
�?� �7� �O�O� �O� �O�7� �O� �O�7� �O� �O�7� �O� �O�7� �O� �7�O� �O� �7�O� �7� �7�O� �7� �7�O� �H� �O�O�

À



����������	���
����K�5
�����
����
	¤���������� ���
�"� �$� §ÁÂ	u���& )�iÃÅÄ°$���Æ�
�$� 

*,+�-/.0-1.3254768._9;:3<�=?>�<@.3A!._=?:3B§2�.3+�4DC!:E=F:�BG.HC�A�:0IKN�P�ÇHQGA�:RS?T�U/VqW,YbZ�[D\_]H<^C5A�<8=7.HC�A!:E:�+
aj.36^:�>�4O+_A!.®c�d!C�e?f3:®g�<@+�-�>1<^2!d�<8e7fH: h d!B�d!68.H-�<8ab.�A�d!BG.³ÈÉvËÊ�y?Ìj{}]�~�.H>/.©aj.36^:�>�4O+_~|:�+�<�Í
-�<8a3:�+,A!.0ab.H>1<8kja�4?6q�Î��:E=?:3>1~5:_A!.�-/.H2|4?6@._47+�-1f3:_.3+)~!>1:325.H2!<86^<@A!.�A�47+,Ï�vXÐ`{uÑ��G� Òn�ÅÐ3�q]
:3C�A�4RÐ³Ó�:ªab.36^:�>�A!.wab.H>1<8kja�4?6°Ô`d!4R+�4�:32�-14?BÕ+�:3BG.HC�A!:ª:ªCKÖ!BR47>�:·×X=F:�BÕd!BG.ª=?.�+�.
A�47=?<^BG.H6ÙØ)Ô`d!4�4O+�-/k_C!:E~�>�<8C�=Fµ8~!<8:EA!._68<^C�¶�.E=F:�B§:iC`Ö�B�47>�:³×XA�4�A�d5.3+,=7.3+1.3+)A�4O=F<8BG.H<@+1Ø
Ô�d�4_47+�-1k�C!:�-�:�~5:³A!.R=?:368d!C�.!�)Ú�Û5Ü7ÝMÞ�Ï�v�ß�ÐK{uÑàÌDß¾Ï�vËÐK{}�

Densidade duma N(0,1)

Φ(z)

z

�3� �O� �H� �3� �3� �O� �3� �O� �3� �7� �H� �O� �3� �7� �3� �j� �3� �O� �H� �7�
�H� � �3� �?�O�O�7� �3� �7�7�O�7� �3� �7�O�7�O� �H� �H�O�/�j� �3� �b�F�7�O� �3� �H�/�O�?� �3� �O�?�O�j� �H� �7�O�?�O� �3� �?�3�}�7� �3� �7�O�7�7�
�H��� �3� �?�O�O�7� �3� �?�O�O�7� �3� �?�j�O�7� �H� �O�H�}�O� �3� �7�O�7�O� �3� �O�?�O�O� �3� �7�7�j�7� �H� �?�j�F�j� �3� �7�H�/�j� �3� �O�7�7�O�
�H� � �3� �7�7�j�?� �3� �7�7�3�}� �3� �7�O�7�O� �H� �7�O�7�j� �3� �?�7�j�7� �3� �7�7�j�b� �3� �O�O�O�O� �H� �7�O�?�b� �3� �H�}�j�?� �3� �3�1�j�7�
�H� � �3� �H�F�7�H� �3� �j�b�F�7� �3� �j�7�O�O� �H� �j�7�7�O� �3� �7�O�O�O� �3� �O�7�O�7� �3� �7�O�j�7� �H� �?�O�O�3� �3� �?�j�O�7� �3� �j�b�F�?�
�H� � �3� �O�O�?�j� �3� �j�?�3�/� �3� �O�O�O�7� �H� �O�O�?�j� �3� �O�7�O�7� �3� �j�?�O�?� �3� �j�7�O�?� �H� �7�O�7�j� �3� �7�7�j�7� �3� �O�O�7�7�

�H� � �3� �7�3�/�O� �3� �O�?�j�O� �3� �O�7�7�b� �H� �7�3�/�7� �3� �?�j�?�O� �3� �7�7�O�?� �3� �H�}�O�7� �H� �b�F�?�O� �3� �b�}�O�?� �3� �O�7�?�O�
�H� � �3� �7�O�O�7� �3� �O�?�O�O� �3� �7�O�7�j� �H� �7�j�?�j� �3� �?�O�O�H� �3� �?�j�H�}� �3� �?�j�7�j� �H� �F�j�O�O� �3� �7�H�F�7� �3� �O�F�j�7�
�H� � �3� �7�7�O�?� �3� �7�H�O�}� �3� �7�?�b�?� �H� �7�j�?�O� �3� �7�7�O�O� �3� �O�?�O�O� �3� �O�?�O�j� �H� �7�7�7�j� �3� �?�j�7�7� �3� �7�O�O�F�
�H� � �3� �?�O�3�1� �3� �7�H�}�7� �3� �7�7�O�O� �H� �7�O�O�7� �3� �?�O�j�7� �3� �O�O�7�?� �3� �O�O�H�O� �H� �7�j�?�j� �3� �H�}�j�7� �3� �3�/�j�7�
�H� � �3� �H�F�7�?� �3� �3�/�j�?� �3� �j�b�F�H� �H� �j�7�7�3� �3� �O�7�O�7� �3� �j�?�O�?� �3� �O�H�/�b� �H� �7�O�7�O� �3� �7�O�7�O� �3� �O�7�O�H�

�7� � �3� �?���}�?� �3� �7�O�j�7� �3� �7�O�3�/� �H� �7�j�?�j� �3� �O�7�O�7� �3� �j�?�3�1� �3� �j�7�?�j� �H� �O�O�?�O� �3� �O�7�O�7� �3� �O�O�H�1�
�7��� �3� �7�7�j�7� �3� �O�7�j�?� �3� �O�7�O�7� �H� �j�7�O�7� �3� �O�O�7�7� �3� �j�F�j�7� �3� �j�?�O�O� �H� �O�7�7�O� �3� �7�3�}�7� �3� �O�O�7�7�
�7� � �3� �7�7�j�7� �3� �O�7�O�7� �3� �O�7�j�O� �H� �O�O�7�j� �3� �7�j�O�b� �3� �O�?�j�O� �3� �O�7�3�F� �H� �7�j�?�O� �3� �7�O�j�?� �3� �O�H�/�j�
�7� � �3� �7�O�j�?� �3� �O�?�j�7� �3� �O�7�j�7� �H� �O�O�O�?� �3� �7�O�O�7� �3� �3�7�/�O� �3� �3�/�O�O� �H� �H�/�O�O� �3� �H�}�j�b� �3� �3�}�O�F�
�7� � �3� �H�}�j�F� �3� �j�?�j�?� �3� �j�7�O�7� �H� �j�7�7�7� �3� �O�O�7�O� �3� �j�?�7�j� �3� �j�7�7�j� �H� �O�7�O�O� �3� �7�O�j�?� �3� �O�H�}�7�

�7� � �3� �7�O�3�/� �3� �O�?�O�O� �3� �O�O�O�?� �H� �O�O�7�O� �3� �7�O�j�7� �3� �O�7�7�O� �3� �7�O�O�j� �H� �?���}�7� �3� �?�b�7�O� �3� �7�7�j�7�
�7� � �3� �?�b�O�?� �3� �7�O�O�7� �3� �7�j�7�O� �H� �7�j�?�b� �3� �?�j�j�?� �3� �j�?�j�?� �3� �j�b�F�?� �H� �O�O�7�?� �3� �O�7�j�7� �3� �j�F�O�O�
�7� � �3� �O�O�?�O� �3� �j�?�O�O� �3� �j�7�O�7� �H� �j�7�H�}� �3� �O�7�O�O� �3� �j�?�O�?� �3� �O�7�O�O� �H� �7�3�/�7� �3� �7�j�?�O� �3� �O�7�j�7�
�7� � �3� �7�7�j�O� �3� �O�?�j�O� �3� �O�O�7�j� �H� �O�O�7�O� �3� �7�j�H�}� �3� �O�O�7�?� �3� �O�7�j�7� �H� �7�O�O�7� �3� �7�O�O�O� �3� �j�?�O�O�
�7� � �3� �O�H�F�?� �3� �j�b�}�7� �3� �j�7�O�O� �H� �j�7�O�7� �3� �O�7�O�H� �3� �j�F�O�3� �3� �j�7�7�O� �H� �O�O�7�7� �3� �O�7�3�}� �3� �j�?�j�?�

�b� � �3� �O�O�O�7� �3� �j�7�O�?� �3� �j�?�O�3� �H� �j�7�7�j� �3� �O�7�O�O� �3� �j�?�O�O� �3� �O�7�O�O� �H� �7�O�O�O� �3� �7�3�F�F� �3� �O�H�}�7�
�b��� �3� �7�j�H�1� �3� �O�O�O�7� �3� �O�7�O�O� �H� �O�O�?��� �3� �7�O�O�O� �3� �O�?�b�7� �3� �O�?�j�3� �H� �7�j�?�O� �3� �7�j�7�O� �3� �O�O�O�F�
�b� � �3� �7�O�3�/� �3� �O�7�7�j� �3� �O�7�j�7� �H� �O�j�b�}� �3� �7�j�?�j� �3� �O�O�O�?� �3� �O�7�O�O� �H� �7�O�?�j� �3� �7�O�j�?� �3� �O�7�O�7�
�b� � �3� �7�O�j�?� �3� �O�7�j�?� �3� �O�7�O�O� �H� �O�O�H�}� �3� �7�O�O�7� �3� �O�7�O�H� �3� �O�7�O�O� �H� �7�3�7�O� �3� �7�3�}�?� �3� �O�H�F�?�
�b� � �3� �7�3�}�7� �3� �O�O�7�O� �3� �O�O�O�?� �H� �O�j�F�b� �3� �7�j�7�7� �3� �O�O�7�7� �3� �O�7�O�j� �H� �7�O�O�?� �3� �7�O�7�O� �3� �O�7�O�H�

�b� � �3� �7�O�j�?� �3� �O�7�O�7� �3� �O�?���}� �H� �O�7�O�O� �3� �7�7�O�O� �3� �O�?�j�H� �3� �O�?�b�O� �H� �7�7�O�j� �3� �7�j�7�7� �3� �O�O�O�?�
�b� � �3� �7�j�7�?� �3� �O�O�?�j� �3� �O�O�7�O� �H� �O�j�7�7� �3� �7�j�7�O� �3� �O�O�7�7� �3� �O�7�O�O� �H� �7�O�O�H� �3� �7�O�O�O� �3� �O�7�7�O�
�b� � �3� �7�O�j�?� �3� �O�7�O�?� �3� �O�7�j�?� �H� �O�O�7�O� �3� �7�O�O�7� �3� �O�O�7�O� �3� �O�O�H�O� �H� �7�j�7�7� �3� �7�j�O�?� �3� �O�O�7�7�
�b� � �3� �7�j�?�7� �3� �O�O�O�7� �3� �O�O�7�O� �H� �O�j�?�j� �3� �7�j�O�F� �3� �O�O�7�H� �3� �O�O�7�O� �H� �7�j�?�j� �3� �7�O�O�H� �3� �O�7�O�O�
�b� � �3� �7�O�3�/� �3� �O�7�3�/� �3� �O�7�j�O� �H� �O�O�7�3� �3� �7�O�O�7� �3� �O�7�7�3� �3� �O�7�7�j� �H� �7�O�O�H� �3� �7�O�j�?� �3� �O�7�O�H�

�H� � �3� �7�O�O�O� �3� �O�7�O�7� �3� �O�7�j�?� �H� �O�O�O�7� �3� �7�O�O�O� �3� �O�7�O�7� �3� �O�7�O�O� �H� �7�O�7�O� �3� �7�O�O�7� �3� �O�7�O�7�
�H��� �3� �7�O�O�7� �3� �O�7�O�7� �3� �O�7�3�}� �H� �O�O�H�}� �3� �7�O�3�/� �3� �O�7�3�/� �3� �O�7�j�H� �H� �7�O�O�?� �3� �7�O�j�?� �3� �O�7�j�?�
�H� � �3� �7�O�O�H� �3� �O�7�O�?� �3� �O�7�O�O� �H� �O�O�7�O� �3� �7�O�7�O� �3� �O�7�7�j� �3� �O�7�7�O� �H� �7�O�?�j� �3� �7�O�7�O� �3� �O�7�j�?�
�H� � �3� �7�O�j�7� �3� �O�7�j�?� �3� �O�7�j�O� �H� �O�O�O�O� �3� �7�O�j�?� �3� �O�7�O�7� �3� �O�7�O�3� �H� �7�O�7�j� �3� �7�O�O�?� �3� �O�7�O�O�
�H� � �3� �7�O�O�7� �3� �O�7�O�7� �3� �O�7�O�O� �H� �O�O�O�7� �3� �7�O�j�b� �3� �O�7�j�7� �3� �O�7�j�7� �H� �7�O�O�?� �3� �7�O�j�7� �3� �O�7�j�?�

�H� � �3� �7�O�j�7� �3� �O�7�j�?� �3� �O�7�j�7� �H� �O�O�O�7� �3� �7�O�O�7� �3� �O�7�O�H� �3� �O�7�O�3� �H� �7�O�7�j� �3� �7�O�O�7� �3� �O�7�O�7�
�H� � �3� �7�O�O�?� �3� �O�7�O�O� �3� �O�7�O�j� �H� �O�O�7�O� �3� �7�O�O�7� �3� �O�7�O�O� �3� �O�7�O�j� �H� �7�O�7�O� �3� �7�O�O�7� �3� �O�7�O�7�
�H� � �3� �7�O�O�7� �3� �O�7�O�7� �3� �O�7�O�O� �H� �O�O�7�O� �3� �7�O�O�H� �3� �O�7�O�H� �3� �O�7�O�j� �H� �7�O�7�j� �3� �7�O�O�O� �3� �O�7�O�O�
�H� � �3� �7�O�O�7� �3� �O�7�O�7� �3� �O�7�O�O� �H� �O�O�7�7� �3� �7�O�O�?� �3� �O�7�O�?� �3� �O�7�O�7� �H� �7�O�7�j� �3� �7�O�O�O� �3� �O�7�O�O�
�H� � �3� �7�O�O�O� �3� �O�7�O�O� �3� �O�7�O�O� �H� �O�O�7�O� �3� �7�O�O�7� �3� �O�7�O�7� �3� �O�7�O�O� �H� �7�O�7�O� �3� �7�O�O�O� �3� �O�7�O�O�
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Densidade duma t(n)

tα

α

ø
ù �3� � �3� �O� �H��� �3� �O� �3� �j�7� �3� �H� �3� �O�O� �H� �7�3�
� �H� �j�?�O�j� �O� �7�O�O�7� �3� �j�7�7�7� �3� �3�/�j�O� �}�H� �7�7�j�7� �H�O� �j�?�j�7� �7�3� �j�?�j�F� �H�}�H� �7�O�7�7�
� �H� �7�O�7�O� �3� �H�}�j�?� �O� �O�O�7�O� �H� �3�/�O�O� �3� �O�j�?�j� �3� �O�?�b�7� �3� �j�F�j�7� �O�H� �O�O�H�}�
� �H� �O�7�7�j� �3� �?�7�j�7� �O� �O�O�O�F� �H� �j�?�O�O� �H���}�j�F�b� ��� �?�O�j�7� �H� �7�O�O�3� �}�3� �b�/�b�?�
� �H� �O�7�O�O� �3� �F�j�j�?� �O� �7�7�j�b� �H���}�H�}�j� �b� �O�7�?�b� �3� �?�O�O�j� ��� �O�?�j�O� �H���F�?�3�/�
� �H� �7�j�b�}� �3� �7�7�O�7� �O� �b�7�7�7� �H� �3�}�7�j� �b� �O�7�O�7� �3� �O�?�j�O� ��� �O�O�H�/� �H� �O�7�7�O�

� �H� �7�7�O�O� �3� �b�F�O�?� �O� �j�7�j�?� �O� �7�O�3�}� �b� �O�j�7�3� �3���/�j�7�j� �3� �7�O�?�j� �H� �7�O�7�7�
� �H� �7�O�H�F� �3� �b�O�O�1� �O� ���1�j�O� �O� �O�?�b�7� �b� �O�7�O�j� �H� �O�O�7�j� �3� �j�7�7�j� ��� �7�O�O�?�
� �H� �7�3�/�j� �3� �?�O�O�7� �O� �O�7�O�O� �O� �j�?�j�O� �b� �O�O�7�O� �H� �O�7�7�j� �3� �j�7�7�O� ��� �7�7�j�?�
� �H� �7�O�7�O� �3� �?�j�O�7� �O� �O�7�O�7� �O� �O�7�3�O� �b� �7�j�b�}� �H� �j�b�/�O� �3� �?�O�O�7� ��� �7�7�O�H�
�}� �H� �7�O�H�}� �3� �7�O�O�H� �O� �j�7�H�/� �O� �3�}�?�j� �b� �O�7�H�/� �H� �7�7�j�O� �3���}�7�j�O� �����/�O�j�?�

�O� �H� �O�7�O�7� �3� �7�j�?�j� �O� �O�7�7�O� �O� �7�O�7�O� �b� �7�O�7�O� �H� �H�/�O�O� �3���}�O�7�3� ��� �j�F�b�?�
�F� �H� �O�7�7�O� �3� �7�j�?�O� �O� �j�?�j�7� �O� �7�O�O�7� �b���F�7�7�3� �H� �O�H�}�O� �3� �j�F�b�?� �3� �j�?�O�7�
�}� �H� �O�7�O�7� �3� �7�O�O�7� �O� �j�?�3�}� �O� �O�?�O�O� �b���}�O�7�j� �H� �j�?�O�3� �3� �3�}�O�7� �3� �j�b�}�7�
�/� �H� �O�7�O�H� �3� �7�j�?�j� �O� �7�j�7�7� �O� �7�H�}�3� �b���/�O�j�7� �H� �j�F�O�j� �H� �j�?�O�7� �3� �7�O�7�7�
�F� �H� �O�O�?�O� �3� �7�3�F�?� �O� �7�O�O�H� �O� �O�?�O�j� �b���}�3�1�b� �H� �O�O�?�j� �H� �7�O�j�H� �3� �7�O�7�7�

�}� �H� �O�O�?�O� �3� �7�O�3�/� �O� �O�7�j�?� �O� �?�j�7�O� �b���O�}�7�3� �H� �7�7�7�j� �H� �j�?�j�7� �3� �O�7�3�}�
�F� �H� �O�O�?�j� �3� �7�O�j�?� �O� �O�7�O�7� �O� �7�7�O�3� �b���}�O�7�j� �H� �7�7�O�O� �H� �O�7�j�7� �3� �7�j�O�7�
�}� �H� �O�O�b�F� �3� �7�O�O�7� �O� �O�7�O�7� �O� �7�?�j�O� �b���}�O�7�j� �H� �O�7�7�O� �H� �j�?�7�O� �3� �3�/�7�O�
�}� �H� �O�7�7�j� �3� �7�j�7�O� �O� �j�7�O�?� �O� �O�?�3�}� �b� �O�O�7�j� �H� �7�7�7�j� �H� �O�7�O�O� �3� �O�?�7�O�
�7� �H� �O�7�O�?� �3� �7�O�O�O� �O� �j�7�7�?� �O� �O�F�b�O� �b� �O�j�?�O� �H� �O�7�7�O� �H� �7�j�7�7� �3� �O�b�}�H�

�H� �H� �O�7�O�7� �3� �7�O�O�O� �O� �j�?�3�/� �O� �O�?�j�?� �b� �j�7�7�3� �H� �H�}�7�j� �H� �O�H�}�O� �3� �O�7�H�}�
�O� �H� �O�7�?�j� �3� �7�j�7�H� �O� �j�b�F�F� �O� �H�}�H�/� �b� �j�7�7�j� �H� �7�7�O�j� �H� �3�/�j�7� �3� �7�?�j�7�
�7� �H� �O�7�7�O� �3� �7�j�7�H� �O� �3�/�7�O� �O� �H�/�O�j� �b� �O�O�7�O� �H� �j�7�O�j� �H� �O�O�7�7� �3� �j�?�j�7�
�?� �H� �O�7�H�F� �3� �7�7�j�O� �O� �3�}�7�?� �O� �H�/�O�O� �b� �O�O�7�O� �H� �j�O�H�}� �H� �7�7�O�7� �3� �j�7�j�?�
�O� �H� �O�7�7�O� �3� �7�7�O�O� �O� �3�/�O�O� �O� �7�7�3�/� �b� �j�7�O�?� �H� �j�O�H�O� �H� �7�O�?�O� �3� �b�?�3�/�

�7� �H� �O�O�?�j� �3� �7�7�j�?� �O� �3�1�j�O� �O� �7�O�7�j� �b� �j�O�7�7� �H� �b�?�O�O� �H� �O�?�j�H� �3� �j�O�7�7�
�O� �H� �O�O�?�O� �3� �7�O�O�7� �O� �3�/�j�?� �O� �7�7�j�7� �b� �j�H�/�O� �H� �b�7�7�O� �H� �O�?�O�O� �3� �b�b�}�7�
�7� �H� �O�O�7�O� �3� �7�O�O�O� �O� �3�}�O�?� �O� �7�H�O�}� �b� �7�j�?��� �H� �j�O�H�/� �H� �7�7�j�7� �3� �j�7�3�/�
�7� �H� �O�O�?�O� �3� �7�O�O�?� �O� �3�7�/�O� �O� �O�7�3�}� �b� �7�b�7�7� �H� �j�O�7�j� �H� �O�?�O�O� �3� �O�7�j�F�
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�7� �?�����}�O�®�7�H���/�O�®�3�7� �O�?�®�O�H� �7�j���O�3���}�7�·�7�H� �?�3�ª�7�3� �j�7�®�7�3� �O�?�·�O�3� �O�7�±�}�O�H� �O�²�7�}�3���}�±�7�}�H���1�'�F�?�3���F�²�F�?�3� �O�±�/�j�H� �b�
�/�O� �3�O� �H�}�®�j�b� �O�7�·�7�H� �O�j���F��� �O�7�®�O�H� �O�7�®�j�b� �O�7���7�3���}�7�·�7�3� �O�?�'�}�O�H���/�'�O�/�3� �7���}�?��� �?�¾�}�7�H� �?�±�}�j�b� �3���/�O�3���F���1�j�3� �j�
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Densidade duma F_(n1,n2)

fα
α

�-,
�/. � � � � � � � � � �/� �F� �F� �?� �7� �O� �j� �7� �}�7� ú
� �7�3� �O���j�3� �?�_�7�H� �?�0�7�H� �O�_�7�H� �?�0�7�H� �?�_�7�H� �3���?�3� �O�_�7�3� �7���O�H���}�0�7�3� �H�m�3�O� �7���3�7� �F�0�O�H� �j���O�H� �7���j�b� �?�0�j�b� �7���7�3� �O���O�3� �7�
� �3� �7�«�3� �O� �H���/�ö�H� �?�«�3� �7�«�3� �7�«�H� �j� �3� �j�Õ�3� �7�ö�H� �7� �3� ��� �3� �b�Õ�H� �7���H� �b�Õ�3� �j�«�3� �j� �H� �b� �3� �j� �3� �O�
� �H� �?���H� �j�«�b� �7���b� �7�ö�H� �3�­�H� �?�ö�b� �O�«�H� �O� �H� �F� �b� �?�«�H� �O�«�H� �7�«�b���/���b���F� �H���F�«�H���/�ö�b���F�«�H���/�ö�H���/�
� ��� �?�«��� �j�­�3���/�«�3���O�þ��� �j�Õ��� �H� �H� �O�«�3� �j�Õ�3� �?���H� �O�Õ�3� �O�«�3� �j�Õ�H� �?���H� �O� �3� �j� �3� �7�«�H� �7�«�3� �7� �3� �?�
� ��� �O�«�3� �7� �H� �O�«�H� �O�Õ�3� �b� �3� �O�«�H� �j� �3� �7�«�3� �O�«�H� �7� �3� �O� �3� �?�«�H� �b�­�H���}� �3���F� �3���/�«�H���/�ö�3���F�Õ�3���/�
� �3� �7�«�3� �j� �H� �?�ö�H���}� �3���O� �3� �O� �H� �3�­�H� �O�«�H� �7���b� �?�ö�H� �O�ö�H� �j� �b� �?� �b� �3� �H� �O�ö�H� �?�ö�b� �7�ö�H� �?�ö�H� �7�
� �3� �7�«�3� �7� �H� �O�ö�b� �O�«�H� �O�ö�H� �7�ö�b� �7�ö�H� �O� �H� �7�ö�b� �?�«�H� �j�«�H� �O�«�b� �?���b� �O� �H� �7�ö�H� �F���b� �H�­�H� �j�«�H� �j�
� �3� �j�«�3���O� �b� �O�ö�b� �3� �H� �7�ö�H� �O�«�b� �j�«�H� �7�«�H� �?���b� �F�ö�H� �7�ö�H� �j�«�b� �j�ö�b� �j�«�H� �O�ö�H� �7�ö�b� �7���H� �j� �H� �?�
� �3� �O�«�3� �3� �b� �H�Õ�b� �O�«�H� �3�­�H� �7�«�b� �H�­�H� �b� �H� �7� �b� �j� �H� �O�ö�H� �7�ö�b� �7���b� �O� �H� �O�«�H� �?�ö�b� �H�­�H���}�«�H���/�
�}� �3� �7�ö�H� �j� �b� �?���b� �3� �H� �O�«�H� �O�ö�b� ���­�H� �O�«�H� �O�ö�b� �O� �H� �7�ö�H� �?�ö�b� �?���b���F� �H���}�ö�H���/�ö�b���O�­�H� �O�«�H� �7�
�F� �3���}�ö�H� �3� �b� �H�Õ�b� �j�«�H� �O�ö�H� �7�ö�b� �7�ö�H� �?�ö�H� �b�Õ�b���/�«�H���F�«�H���}�«�b� �7���b� �O�«�H� �3�«�O� �7�í�7� �O�í�O� �O� �O� �7�
�F� �3� �j�«�H� �7�«�b� �O���b� �O�«�H� �O�«�H� �b�­�b���}�ö�H���F� �H� �7���b� �7�«�H� �j� �O� �j���7� �O�í�7� �O� �O� �j� �O� �O� �7� �j� �O� �7� �O� �?�
�7� �H� �j�«�H� �7�«�b� �7���b� �O� �H���}�ö�H� �7�ö�b� �7���H� �O� �O� �7� �7� �?�í�O� �O�í�O� �7�í�7� �?� �7� �7� �O� �?� �O� �b�«�7� �O�í�O� �7�í�O� �H�
�O� �H� �j�«�H� �7�«�b� �O�ö�b���}�«�H� �O�ö�H� �O� �7� �j� �O� �O� �O� �7� �7� �O���O� �j� �O� �O���7� �7�í�7� �O� �O� �O�í�O� �7�í�7� �7�í�O� �7� �O� �7�
�O� �H� �O�ö�H� �j�«�b� �?���b���/�ö�H� �j� �O� �7�í�7� �O�í�O� �O� �O� �O�í�7� �O���O� �O� �O� �O���7� �O�í�7� �O� �O� �3�«�O� �7� �7� �?� �O� �7� �O� �O�
�j� �H� �7���H� �O�ö�b� �?���b� �O�«�H� �O�í�O� �7�í�7� �j� �O� �O� �O� �?� �7� �?� �O� �H�«�O� �O� �7� �H�ö�7� �O���O� �?� �O� �b�«�7� �b� �O� �b���O� �7�
�O� �H� �7�ö�H� �O�«�b���/���b� �7�í�O� �j� �O� �O� �7� �j� �O� �O���O� �F� �7� �b� �O� �O�í�O� �O� �7� �F� �7� �7� �O� �j�í�O� �7� �7� �j�í�O� �j���O� �?�
�F�?� �H� �O�«�H� �j� �b���/� �7� �O� �O� �O�í�O� �O� �7� �O� �O� �O���O� �7� �7� �O���O� �O�í�O� �O���7� �O� �7� �O�í�O� ���«�O� �O� �7� �j� �O� �7� �O���/�
ú �H� �H�­�H� �O�«�b� �7� �7� �7�í�O� �j� �O� �7� �7� �O� �O� �j���O� �7� �7� �7� �O� �O� �O� �j� �7� �j�í�7� �O� �O� �7� �O� �7�í�7� �?� �O���F���O� �7�
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�-,
�/. � � � � � � � � � �/� �F� �F� �?� �7� �O� �j� �7� �}�7� ú
� �/�3�O� �i�}�O�H� �0�H�}�H� ���7�?��� �_�?�O�H� ���7�?��� �_�7�7�3� �0�?�O�H� �0�?�j�H� ���?�3�O� �_�F�j�3� ���?�b�b� �_�?�O�3� �0�F�j�3� �_�7�7�H���D�O�b�O�����O�7�H� ���7�7�H� �0�O�?�3� �
� �/�3� �H���}�3� �7���}�H���/�i�/�3� �O�i�/�3� �O�E�}�H� �7���}�H� �j�E�/�3� �j�E�}�3� �7�i�}�H� �j���/�3� �����}�3� �O���}�H� �j�E�/�3� �j���/�3� �j�E�}�H� �j�i�}�H� �j�i�/�3� �j�i�}�3� �?�
� �/�3���}�«�3� �O�Õ�H� �?�ö�H���F�Õ�3� �3� �3� �?�ö�H� �O�«�3� �j�Õ�3� �H�­�H� �?� �3� �?�ö�3� �7� �H� �7�ö�H� �O� �3� �j� �3� �?�«�H� �O� �3� �O�Õ�3� �?�
� �H� �H� �3� �7�«�H� �?�ö�H� �O� �3� �7�«�3���/�«�H� �O�«�3� �7�«�3� �7���b� �7�«�H� �3�­�H� �O�«�b� �7���b� �O� �H� �O�«�H� �7�«�b� �O�ö�H� �O�«�H� �7�
� �3� �3�­�H� �7�«�b� �3�Õ�b���}�«�H� �j�Õ��� �O�Õ�3� �O� ��� �j�­��� �7� �3� �F� ��� �O� ��� �j�­�3� �?�«�3� �O�­��� �7� ��� �O� �3� �j� ��� �j�Õ��� �7�
� �H� �O�ö�H���/� �3� �?�«�3� �7�Õ��� �O� ��� �?� �3� �H� �����F�­�����/�«�3� �7�Õ��� �O�«�3� �7�«�H� �O�«�H� �O� �3� �3� �3� �7� �H� �?�ö�3� �7� �3� �O�
� �H� �7� ��� �?� �3� �O� �3���F�Õ�3� �j� �3� �O� �H� �7�«�3� �7� �3� �7�ö�H� �?�«�3� �O� �3� �H� �H� �7���H� �j� �3� �O�«�3� �?�ö�H� �O�«�3� �O�Õ�3� �?�
� �H� �j�Õ��� �j�Õ�3� �O�«�H� �7�«�3� �O�«�3� �?�«�H� �7�«�3� �O�«�3� �7�ö�H� �O�Õ�3� �7�«�3� �O�Õ�H���}�«�H���O� �3� �O�«�3� �?�ö�H� �3�­�H� �j� �H� �7�
� �H���F�Õ��� �7� �H� �7�ö�H� �O� �3� �j�«�3� �O� �H� �7�«�3� �7� �3���/�ö�H���1�«�3� �j� �3� �3� �b� �?� �b� �O�«�H� �O�ö�H� �7�ö�b� �7�ö�H� �O� �H� �b�
�}� ��� �O� �����}� �H� �b�­�H� �j� �3� �O�«�3� �7� �H���/�ö�3� �j�Õ�3� �O�ö�b� �7�«�H� �3�­�H� �j� �b� �7�ö�b� �7�«�H� �7�ö�H� �7�ö�b� �j�«�H� �7�«�H� �F�
�F� ��� �O� �3� �O� �H� �O�ö�H� �7� �3���O� �3� �7�ö�b� �3�­�H� �j� �H� �7���b� �7� �H� �O�ö�H� �j� �b� �F� �b� �7�«�H� �b�«�H� �O�ö�b� �O�ö�H� �7�ö�H� �7�
�F� ��� �?�ö�3� �O� �H� �?�ö�H� �O�«�H� �O�ö�H� �?�ö�b� �H�­�H� �7�ö�H� �?���b� �F�ö�H� �j�ö�H� �j�«�b� �7���b� �7�«�H� �O�«�H� �?�ö�b���}�ö�H���O� �H� �O�
�7� ��� �j� �3� �j� �H���/���b� �j� �H� �H�­�H� �7�ö�b� �H�­�H� �b� �H� �7���b� �O� �H� �7�ö�H� �7�«�b���}�ö�b� �j� �H� �7� �O� �7�í�7� �j� �O� �O� �O� �?�
�O� ��� �?�ö�3� �O�«�b� �7���b� �7�«�H� �O�ö�H� �O�ö�b� �j�ö�H� �7�ö�H� �?���b� �F�ö�H���}�ö�H� �O�«�b� �H�ö�7� �O� �O� �j� �O� �O� �7� �j� �O� �O���O� �b�
�O� �����F� �3� �j� �b� �O�ö�b� �O�«�H� �7�ö�H� �j�«�b� �O�ö�H� �O� �H� �b�Õ�b���/�«�H� �O�ö�H� �3� �7� �7� �7� �O� �O� �7� �O� �?�í�7� �?� �O� �O� �O� �O�
�j� ��� �O�«�3� �7�«�b� �?� �b� �3� �H� �b�«�H� �?���b� �O�«�H���}�«�H���}�ö�b� �7�«�H� �O�í�O� �j���7� �?� �7� �7� �O� �?� �O� �7�í�7� �7� �O� �7� �O� �b�
�O� ��� �O�«�3���F� �b� �?���b� �7�«�H� �j�«�H� �7�«�b���F�«�H���}�«�H� �?� �7� �7� �O� �j� �O� �7�í�7� �7�í�7� �O� �O� �j� �O� �?�í�7� �7�í�O� �b���O� �7�
�F�?� �3� �j� �3� �j� �b� �7���b� �b� �H� �7�ö�H���/�ö�b� �O�ö�H� �j���O� �7� �7� �H� �O� �O�í�O� �O���7� �7� �7� �O� �O� �O� �O� �?�í�7� �j�í�O� �j���O� �7�
ú �3� �7�ö�3� �O�«�b� �7���b� �j� �H� �H�­�H���/�ö�b� �3�«�O� �7�í�O� �7� �7� �7� �O� �O� �O� �j���7� �7�í�7� �H� �O� �j�í�O� �7�í�7� �j� �O� �O���O� �7�
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� ,
� . � � � � � � � � � �/� �F� �F� �?� �7� �O� �j� �7� �}�7� ú
� �?�b�H� ���7�O�H� �«�7�3� ���7�O�3� �0�O�H�7� ���O�O�H�����7�O�3� ���O�7�H� ���O�O�H� ���O�7�3� �0�O�7�3� ���O�7�3� �0�O�7�3���D�7�O�3���ì�/�O�3�ì�/�O�7�Â�}�H�}�n�}�H�/�n�/�3�/�
� �7�3� �H�m�O�3� �7�0�O�H���}���7�3� �O���7�3� �O���O�H� �7�0�O�H� �O���7�3� �j���O�3� �7���O�H� �j�0�7�3� ���m�O�3� �O�0�O�H� �j���7�3� �j�0�7�3� �j���O�H� �j���O�H� �j���7�3� �j���O�3� �?�
� �}�H� �O�i�}�3� �?���F�b� �7���}�H���}���1��� �O�E�/�3� �?���/�3� �j�E�1��� �?���/��� �j�E�/�3� �b�i�1��� �7�i�/��� �7�i�/�3���}�E�1�����F�i�1��� �O�E�/�3� �?���}�H� �O�i�/�3� �j�E�}�3� �7�
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