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Sampled at Nyquist rate

(a)

Faster than Nyquist rate

(b)

tπ π- π2 2π-

alias

Slower than Nyquist rate

(c)

tπ π- π2 2π-tπ π- π2 2π-
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�51C�m*C���m�I,�.��4�51 7 �5.�g2�I�;�-�C���4�-� : �C*C�$!��b,�.S*C���£��)+*-,���.SgH,_�5V�1��� lZcij��,I��Y�.O�5�O�-�$)+*-,���.2/�,��I�gH,I�-)�p����m*-���¹.H��.���,I.��4�51 7 �5.�gK�I�;�-�C] : �C*-��!8sO/L��,_)=�M1-��!��_��)+�$�m*C���½/j�4`������$*m)+�h�DCS)+,��$.P*��w 7�9'�@: oh]��5!�!�1C�?k^,I &�*-,���.��HGw 7�9'�a: Z ij���;�C�r�51C�\*-���v)+�h�DCS)+,I��.h*-�n*-�O�5*n/e�\p��-�\,I.
1-�$)+��.��C*C1-p�)+*-,���.8Z�[;�2*-���x��pH*-!�p�* G6 ,I��gH,��3��1-��.h*LF�1-�; *-�H�W,�.�!�pH* 6 Z
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8 oO���C,I)q!�1-�^)+�$�-�C,I.�VS�C*-��!K,_� �� "!#� 	� ������������@Z~�Q�¹�C,_ "!���]R�C�$*L*-� ���$1C�S�5�I�@)+�h�DC"�
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E �51-g0*-��1C�$�-�H�����IgH,I.HV � Gw 7�9'�@: % A ,�F<; w 7�9'�a: ;'=>9@? 7t� � :
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*-�H�K�C,IV�.O�5�tZ¢ie���;�C�K)+�; "!3��.H�$.P*��½��F�*-��. )+��.P*=�5,�. D .H��,_�C�$#\F�1C�; 1=�.�gH�; ��1-1C��1��½,I.
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ie��,_��*-1��5.��CF���1� )+�^gH,�.�V0,_����Fe)+1C,I*C,_)$�5�c,I 2!3��1-*=�.�)+�N*-�0*C���"/L�������2)+�; "!�1-�$�-�C,I��.
!�1C�^)+�4�-��s���*£,I�q�S��,�V�����]lgH��`����I��!O�4gMF���1- ���Ff1-��p�.�gH� �us��5.�gM/e�U "��.h*-,���.M* /��no����C,_)
1-��F���1-��.�)+�$�½� � sO} � Ze�bo3���I,���`��W*C�O�5* �PpO�5.P*-,��?�*-,���.M�C����p��_gKoO�¹�C*-p�gH,��$g{�5.�gM�5!H!��I,��$gK,I.
�N/L,_gH�x1��5.�V��q��Fu.Pp� 2��1C,_)$�5�8�5.O��I]^�C,I�m�5.�gK�-)+,I��.h*C,IY�)W)+�; "!�p�*C,I.HV�Z

ie���r)+�; ½o�,�.O�5*-,���.���FW��,I.��4�51R*-1��5.��CF���1� �5.�g�.H��.���,I.��4�510)+�; "!�1C�4�-�C,���.�,I�RF�p�.H�
g��� "��.h*=���Z�ie���l*-1��5.��CF���1- ,_�&�r)B���5.�V��K*-�X�vo3��*-*-��12oO���C,I� / �r "��1-�0� C2)�,���.h*
1-��!�1C�$�-��.h*��5*-,���.¢��F�*-���0�-,�V�.O���ZXij�H�K)+�; "!�1-�$�-�C,I��.¡�C*C�$!¡*��5y��$�"�5gH`5�5.h*=�V��R��Fm*-�O�*
,I 2!�1C�`��$g01-��!�1-�$�C��.h*=�*-,���.8s�*-�S1C�4g^p�)+�¹*-���¹/���1-y�ZSIm��/�*-1��5.��CF���1� 2�m�5.�gK.���/ oO�5�-�$�
/�,����@o3�W.����$gH�$gK,�.l!�1-�h)��$�-�C,I.HVS.���/�*�]h!3�$����Fc�C,�V�.O�5�I��Zeij���x.����4gH�m��Fc "�^gH��1C.l*C�4)=�H�
.�������V�]\,I "!3�;�C�S*-���SF�pH.�g��� "��.h*=�5�� "�$�-�=�V��"*-�O�5*W�O���Wo3����.T*-�H�n�C*=�51C*-,�.�Vl!3��,�.h*¹��F
*-�H,_�L!O�5!O�$1 �UT ��������6V�!#� ��� 	�	������ ��	 � ��! �*( �*!�W������3Z
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