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cxy[l] =
N−1
∑

n=0

x[n]αx[n + l − D] = αcxx[l − D], 0 ≤ l < 2N − 2
� ¯�u .��

rc�U~U�
cxx[n]

¨V}ft+�U�U�&�\r�~U�V}\���:r�{�rcqsqs����}\�&�\r�~U�
x[n]
u�v }\� ���\qsz�}\���Uqsrc�Uqsz|��~�}\~U��� �O�U�V���9��}
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(cxx[l]) = cxx[0]
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cxx[l] = cxx[−l]
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z[n] = x[n] ∗ y[n] =
∞
∑

k=−∞

x[k]y[n − k].
� ¯�u ,��
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cxy[l] = x[n] ∗ y[−n]
� ¯�u 26�
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Cxy[k] = X[k] · Y ∗[k]
� ¯�u ±��

rc�U~U����{&}\�|{��U��}\�U~Urh�¡�s��}fv ���@{�rc� ¯
N
��rc�-�:rc�����s�

x[n]
�

y[n]
�:�\rfqs�&}\z|���

X[k] =
N−1
∑

n=0

x[n]e−j 2π

2N
kn, k = 0...2N − 1

Y ∗[k] =
N−1
∑

n=0

y[n]ej 2π

2N
kn, k = 0...2N − 1
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Cxy[k] = X∗[k] · Y [k].
� ¯�u c6�
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D = p + δ, |δ| ≤ 0, 5,
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p
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δ
}Q��}\q9�:��t+q:}\{�z|rc���\qsz�} ��r3��¤|{�z|r

bδ

��r�~U�E�s��q�~U�F:��Uz|~Urf{�rc��rU«

bδ = δ̂ − δ
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�sz|~U��q:}\�U~UrV�U�R� 	U����qsr
X = 0, b1b2...bB

��rc�sz¢�:z#�cr(�-�s��}Vqs���Uqs���s���-��}\�&�\rQ�U���-}h�:z#�\} ��r�~U���s��q
qs�&}\�|z6-&}\~�}V~U���:qU5���t+rcqs��}\� � "<s ��)�! � UwF#�2)�0���*5)�! � UB� 03����26��«

•
�Yn�e/	�l�k	n m[i �&g0j[l�����	�l ��j�g k ��m[i�oL�U���9�:� t+rcqs��}h�:r(�\rE£Uz¢�L��}\z|���sz|�c�Uz#:�{&}h�:z#�cr ¨�z|�c��}.�
��}\~Ur�}"0E��}\q:}Qqs���Uqs���s���-��}\qxrf�sz|��}\�F�U���-}h�:z#�cr(�Urc���s� ­ } �

−X = 1, b1b2...bB.

•
�Yn�e/	�l�k	n�m[i"7cn�	��
�+i�	�i�j�k	n�m[i ��	 ow�s�������|��}\�-�:��}\rEt+rcqs��}h�:r�~U���sz|��}\������}\�c�Uz �
�:�U~U����~Uz¢t+��qs� }\������}\�x��}���}\q9�:�Et+q:}\{�z|rc���\qsz�} �Urc�U~U�V{&}\~�}�£Uz¢��¨ �s�U£U�9�:z¢�:�U¤|~Ur������|r��s���
{�rc���U�|�������-�:rUuLvx���9��}Qt+rcqs��} �

−X = 1, b̄1b̄2...b̄B.

•
�Yn�e/	�l�k	n m[i 7cn�	��
�+i�	�i�j�k	nWm[i�m[n�g
�\«Vt+rcqs��}h�:r �Uqs��t+��qsz|~Ur �����|rc��t0}\£Uqsz|{&}\�-�:���V�
�Uqsrc�cq:}\��}\~Urcqs��� � �2)3�1r � �^s�!�UB�-03����� � ��"."6410.r24.�9�eFRU&vTr�)���4<sJ� 03�����6�Y�ª{�rc��r�r
�Uq *c�Uqsz|r �Urc����~Uz6-������9�:� t+rcqs��}h�:r�~U� qs���Uqs���s���-��}\�&�\r����:z|�|z6-&}�r {�rc���U�|�������-�:r¦~U�
~Urcz|����}\q:}f�c��q:}\q�� 	U����qsrc��£Uz|���\qsz|rc� �U���-}h�:z#�crc��u , {�rc���U�|�������-�:rf~U� ~Urcz|��¨ �c��q:}\~Ur
}\~Uz|{�z|rc��}\�U~Urh�¡�s� 0 }\r�£Uz¢�V�����Urc�V�sz|�c�Uz#:�{&}h�:z#�cr�~Ur�� 	U����qsr rcqsz|�cz|��}\��qs���Uqs���s���-��}\~Ur
��� {�rc���U�|�������-�:r ~U� 0cuf¬x�s�sz|� �[�s�

X
¨f�U� � 	U����qsr £Uz|���\qsz|r(�Fr��U���-}h�:z#�cr {�rcqsqs���

�s��rc�U~U���-�:�V���?{�rc���U�|�������-�:rQ~U�E~Urcz|� ¨

−X = 1, b̄1b̄2...b̄B + 0, 00...1.


$��� � 0 0�(N% 7�%'% ( 5 #
7�� (N%�� 0���� 0���% � � � 7��"&)( � 	 � ( � �'(	�@3�
 (

vx�w}\{�rcqs~Ur�{�rc�@r�}\�Uqs���s���-��}\~Urx�Ur�z|�U¤|{�z|r5~U���9�:�w{&}\�U¤¢�:�U�|r(�.} qs���Uqs���s���-��}\�&�\rx~U�L� 	U����qsrc�
��� ��rc�-�:rh� :'%�r��c��q:} ��qsqsrc� �s�������|��}\�-�:���V}\rc� ��qsqsrc� ~U� �O��}\�-�:z6-&}\�&�\r(�[��� q:}�-&�\r�~Ur�{�rc�Q�
�Uqsz|�����-�:r :��Uz¢�:r ~�}\�E��}\��}/��q:}\��u��7�9��}��s���&�\r }\£�rcqs~�} ~U�f��}\�U��z|q:} �O��}\�|z¢��}h�:z#�\}�~Urcz|���:z|��rc�
~U� ��qsqsrc��«ªrc��~U�V}\qsqs��~Urc�U~�}\�����-�:r��E�:qs�U�U{&}\�����-�:r�� rc��qs���s�U�¢��}\�-�:����~�} �O��}\�-�:z6-&}\�&�\r�~Urc�
{�r��F:�{�z|���-�:����~U�1:��¢�:qsrc��u

��9�� 9;8 < P@PRG:= PRL = � ��>@B�� >@L = HJLOB P@PRL HJG��JHJB ACL�� >@GCL >QP � ���FB ACL�� >@G
, �V��qsqsrc� �c��q:}\~Urc�V��rcqV}\qsqs��~Urc�U~�}\�����-�:r����:qs�U�U{&}\�����-�:r �:�\r ~Urcz|�V�Uqsrc£U�|����}\� £��\�sz �

{�rc���O��}\�U~Ur��s���:q:}\£�}\�|��} {�rc� }�{�rc�B�c��qs�:�\r�}\��}\� *c�cz|{�rh�¡~Uz|�cz¢��}\�[rc�������s��r����-�:qs� �\}\�|rcqs���
~Uz|�cz¢��}\z|�5~U� ~Uz¢t+��qs���-�:���x� 	U����qsrc��~U� £Uz¢�:��u ���U�P�sz|�9�:����}f~Uz|�cz¢��}\�F~U�

b
£Uz¢�:������rcq��&%������U�|r(�
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} � �U�¢�:z|�U�|z|{&}\�&�\r�~U� ~Urcz|�Q� 	U����qsrc�f~U�
b
£Uz¢�:�Q��� ��rc�-�:rh� :'%�r � �s���U~Ur��U� £Uz¢�f~U� �sz|��}\� �

�c��q:}\qM��{�rc��r�qs���s�U�¢��}\~Ur��U� �\}\�|rcqf{�rc�
2b − 1

£Uz¢�:���5r �O��}\��~U�F�c��qM�¦�s��qf�:qs�U�U{&}\~Ur¦rc�
}\qsqs���U~Urc�U~�}\~Urf��}\q:}

b
£Uz¢�:����}\q:}Q�F��z¢��}\q<L���SFK , L 
 � " ).s2r�� � 03�����6��u

vx��}\{�rcqs~Ur {�rc� p7qsr-}\�Oz|� ��¥ }\�Urc��}\�Oz|� � 03����26�Y��rc� ��t+��z¢�:rc�3~U���s�:}\��rc����q:}\�$#������ �O�U�
��r�~U��� r�{�rcqsqs��q���}\�-�:r���� ��rc�-�:rh� :'%�r�{�rc��r ��� ��rc�-�:rh�)(����:��}\�-�:�����:�\r�~U�������U~U���-�:��� ~�}
�O��}\�-�:z|~�}\~U�f~U�f£Uz¢�:��~Ur��\}\�|rcq rcqsz|�cz|��}\���f~�}��O��}\�-�:z|~�}\~U��}\��*c�E}��O��}\�-�:z6-&}\�&�\r(��}\�|¨�� ~�}
�Uq *c�Uqsz�} t+rcqs��}�~U� qs���Uqs���s���-��}\�&�\r ~Urc� �\}\�|rcqs����u �ªrc�U�sz|~U��q:}\�U~Urh�¡�s��� ���-���\r(� �U��}�qs���Uqs���
�s���-��}\�&�\r ��� ��rc�-�:rh� :'%�r�~U���U� � 	U����qsr

x
{�rc�

bu

£Uz¢�:� }��s��q��O��}\�-�:z6-&}\~Ur ��}\q:}
b
£Uz¢�:�

�
b < bu

�Y���:���Q�¡�s� �O�U� r���qsqsr ~U���:qs�U�U{&}\�����-�:r ��}\q:}�r t+rcqs��}h�:r �sz|��}\� �¡��}\�c�Uz¢�:�U~U������rcq
�&%������U�|r(�U¨E�sz|��¨��:qsz|{�r ���D�:rcqs�Urf~Ur -���qsr(���|z|��z¢��}\�U~Urh�¡�s�x� t0}\z %U}

−(2−b − 2−bu) ≤ Et ≤ (2−b − 2−bu).
� ��u ¯��

� ����}\q:}�r�t+rcqs��}h�:r�~U��{�rc���U�|�������-�:r�~U��~Urcz|���-���s�s����qsqsr �Uqsr�~U�(-��s�����Uqs� �\}\�|rcqs���7�����Urcqs���
�O�U�Erfrcqsz|�cz|��}\����rc� �s� ­ } �

−(2−b − 2−bu) ≤ Et ≤ 0.
� ��u �6�

p�rcq5rc���:qsrQ��}\~Ur(��rc�5��qsqsrc�5��rcq }\qsqs��~Urc�U~�}\�����-�:rQz|�U~U�������U~U���D~�}Vt+rcqs��} ~U��qs���Uqs���s�����
��}\�&�\rf~Urc��� 	U����qsrc�����?��rc�-�:rh� :'%�rUu],S�4� %�z|��r ��qsqsr �O�U� ��r�~U�E�s��q�z|�-�:qsr�~U�(-�z|~Ur(�U���-���\r(�
¨

(2−b − 2−bu)/2
�"�O�U�x��r�~U�x�s��qª�U���-}h�:z#�crVrc����rc�sz¢�:z#�cr(�O~U�������U~U���U~UrQ~Ur��\}\�|rcqL~U�

x
uLp�rcqB�

��}\�-�:r(�[~�} �����s��}3t+rcqs��} �O�U��r �:qs�U�U{&}\�����-�:r��Ur t+rcqs��}h�:r ~U�f�sz|��}\� �¡��}\�c�Uz¢�:�U~U����r���qsqsr
��rcqL}\qsqs��~Urc�U~�}\�����-�:rE¨ ��}\� £�¨�� �sz|��¨��:qsz|{�r���� �:rcqs�UrE~U� -���qsr ���|z|��z¢��}\~Ur���rcq � "<s ��)�! � UwF
�2)�0���*5)�! � UB� 03����26��«

−
1

2
(2−b − 2−bu) ≤ Er ≤

1

2
(2−b − 2−bu).

� ��u .��

vx�(��}\�U��z|q:}M�c��q:}\���V���s�s����~Urcz|� ��qsqsrc���:�\rW�:q:}h��}\~Urc� {�rc��r ��qsqsrc��~U���O��}\�-�:z6-&}\�&�\r(�
��r�~U���U~Urh�¡�s� ��r�~U����}\qL�U� �O��}\�-�:z6-&}\~Urcq

Q(x)
{�rc��r �U� �sz|�9�:����}<�O�U� z|�-�:qsr�~U�(- �U� qs�U¤|~Ur

}\~Uz¢�:z#�cr
ε
���@�U�7�\}\�|rcq

x
} �s��q �O��}\�-�:z6-&}\~Ur � "<s ��)�! � UwF��2)�0���*5)�! � UB��03����26�Y�	{�rc��r���rc�9�:q:}

} :��c�Uq:} ��u 0cu7¬ �:}\¤|~�}Q~Urf�sz|�9�:����} �U���-���\r(���s��qM�f~�}\~�}Q��rcq�«

Q(x) = x + ε
� ��u ,��

�s���U~Ur&�O�U�
ε
��r�~U� }\�s�s�U��z|q�rc�8�\}\�|rcqs���7~U�

Et

��}\q:} rc�7��qsqsrc�L~U�5�:qs�U�U{&}\�����-�:rE�
Er

��}\q:}�rc�
��qsqsrc� ~U�f}\qsqs��~Urc�U~�}\�����-�:r3~U�F:��Uz|~Urc�E}\�-�:��qsz|rcqs�����-�:�\uE�x}3�Uz|��*\�:���s� ~Ur �\}\�|rcq

x
�s��q��U��}

}\��rc�9�:q:} ~U�E�U�?�sz|��}\�_}\��}\� *c�cz|{�r(��{�rc�U�sz|~U��q:}.�¡�s�
bu

�:���U~U���U~Ur3}\rfz|� :��Uz¢�:rUu
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Quantizador

+

(a)

(b)

x + ε

x + ε

ε

x

x
Q(x)

� g����[e.l � � � �����	�	�
' ���	����%&��' ��� �Y�	�"�
�����7�
ARBC�7DR� ���9���
����������'QFSBHG�DR���	�	�
' ���	�"��!#f��	�����	� ��� J��&+

�x}¦�UqM�h�:z|{&} ��}¦����~Uz|~�}�~Ur ��qsqsr ~U� �O��}\�-�:z6-&}\�&�\r¦qs���s�U�¢��}\�-�:� ~�}¦{�rc�B�c��qs�:�\r(~U���U�
� 	U����qsrV��}\q:} ��rc�-�:rh� :'%�rV¨x~�}\~�} ������}Eqs����}\�&�\rV�sz|��}\� �¡qs�U¤|~Ur�~U� �O��}\�-�:z6-&}\�&�\r(���&%��Uqs���s�:} ���
~U��{�z|£�¨�z|� � ~�)-�Y��rc� �s� ­ } �

SNRq = 6, 02b + 10, 8 − 20 log10

(

Xm

σx

)

[dB]
� ��u 26�

�s���U~Ur
Xm

r �\}\�|rcqQ~U��t+�U�U~Ur�~U�����s{&}\��}�~Ur �O��}\�-�:z6-&}\~Urcq��
σx

r �\}\�|rcq
rms

~Ur��sz|��}\���
�U��{����s�:}\qsz�}\�����-�:�f�����Urcq.�O�U�f�s��}�}\���U�|z¢�:�U~U�\u �����c�U�U~Ur�, �U�����U�U��z|� ����{���}ht+��q � 03�����6�Y�
�UrE{&}\�sr ���s����{�¤#:�{�r ~U���sz|��}\z|�7{�rc� ~Uz|�9�:qsz|£U�Uz|�&�\r�~U��}\���U�|z¢�:�U~U���J2E}\�U�s�sz�}\��} �-�src�����-�:���U��}
�����O�U����} ��}\q9�:�Q~�}\��}\��rc�9�:q:}\�x�:��� }\���U�|z¢�:�U~U� ��}\z|rcq �O�U� .

σx

�Fr �O�U�f����qs��z¢�:� }\�s�s�U��z|q
�O�U�

σx � Xm

®/.Uu7¬x�s�sz|� ��}Q���O��}\�&�\r ��u 2Q��r�~U�E�s��q�}\�Uqsr %�z|��}\~�} ��rcq

SNRq ≈ 6b − 1, 25 [dB].
� ��u ±��

�7�-���\r(� ~U��}\{�rcqs~Ur {�rc� }W���O��}\�&�\r ��u 2 � {�rc��r
Xm

�
σx

�:�\r(� qs���s����{��:z#�\}\�����-�:���
��}\qM0\�����:qsrc�E~Ur �O��}\�-�:z6-&}\~Urcq ��~Ur �sz|��}\���[��r�~U���¡�s��~Uz6-���q��O�U��{&}\~�}�£Uz¢�V}\~Uz|{�z|rc��}\~Ur �c��q:}
�U� }\�U�����-�:rV~U� 2E~�)(��} qs����}\�&�\rE�sz|��}\� �¡qs�U¤|~Ur�~U� �O��}\�-�:z6-&}\�&�\r � ��"."6410.r24.�9�eF#U&vTr�)���4<sJ�
03�����6��u

��9�� 9�� < P@PRG:= PRL = � ��>@B�� >@L = HJB�� �JB�� >@?��FB:DFE:G HJL �FG L�� �F? L�� >@L = HJL���� �
>QPRG:=

¬x��rc����q:}\�$#�����~U� :��¢�:q:}\�c��� �:�\r qs�&}\�|z6-&}\~�}\�����:z|�|z6-&}\�U~Urh�¡�s�w�sz|�9�:����}\��~U�ª�:������r ~Uz|�s{�qs���:r
�|z|�U�&}\qs���5z|�B�\}\qsz�}\�-�:��� �Urf�:������r � � %_�¡� �Y��z|���U�|�������-��}\~Urc� }h�:q:}/�c¨���~U�&:��¢�:qsrc� ���By � ;JEP?�EPZ S
XY\��'="N V�S ! S V ��L+? V�S+� rc���s�By � XY?��J?�EPZ S1XY\��'="N V�S ! S V ��L+? V�S+� �O�U� ��rc�s�s�U��� {�r��F:�{�z|���-�:��� ~U�
���|�F�\}\~�}�}\{��UqM�\{�z�}Q�ª�:z|�Uz|{&}\�����-�:�1�\}\�|rcqs�������P��rc�-�:rh�)(����:��}\�-�:� ~U� �-¯f£Uz¢�:� � ��"."6410.r24.�9�eF
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U&vTr�)���4<sJ� 03�wc��6��u �7�-�:qs����}\�-�:r(�x}�z|���U�|�������-��}\�&�\r�~U� ��}\z|�����9�:qs���:�Uq:}\�3��� ��rc�-�:rh� :'%�r
�:rcqs��} rc£Uqsz|�-}h�+*cqsz�} }Vqs��~U�U�&�\rQ~�}<�O��}\�-�:z|~�}\~U�x~U� £Uz¢�:����r �O�U� �c��q:}V��qsqsrc�5~U�x�:qs�U�U{&}\�����-�:r
� }\qsqs��~Urc�U~�}\�����-�:rf�Urc��{�r��F:�{�z|���-�:���x{�rc��t+rcqs����~U���s{�qsz¢�:r���}Q�s���&�\r3}\�-�:��qsz|rcq�uL�x}f�UqM�h�:z|{&} �
{�rc�U�s����4U���-�:�������-�:���7rc�&�\}\�|rcqs������}\�s�:}\�b} �s��q ~Uz¢t+��qs���-�:���V~Urc� {&}\�|{��U��}\~Urc���_t0}�-����U~Ur {�rc�
�O�U� rc�5��*c�|rc�w�.-���qsrc�5~Ur �sz|�9�:����}Vqs�&}\���s� ­ }\� ~Uz¢t+��qs���-�:��� ~UrV�:�$*cqsz|{�r(��}ht+����}\�U~UrQ}Vqs���s��rc�9��}
���Dt+qs����4(5��U{�z�}f~Ur3:��¢�:qsr � "<s ��)�! � UwF#�2)�0���*5)�! � UB� 03����26��u
��rE{&}\�srE~Urc�8:��¢�:qsrc�7���By&� �O�U����r�~U��� �s��q7���:z|�|z6-&}\~Urc����}\q:} rE{/�\�|{��U�|r ~�} �:q:}\�U�9t+rcqs��}\~�}

~U� ��z|�|£���q9� ��{�� ­ }Qt+�U�U�&�\r�~U���:q:}\�U�9t+��qU5��U{�z�}Q¨E~�}\~�}Q��rcq

H(z) =
M
∑

n=0

h[n]z−n,
� ��u c6�

�s���U~Ur
M
} rcqs~U��� ~Ur :��¢�:qsr(�[} �Uqs��r�{��U��}\�&�\r qs��{&}\z7�src�����-�:�f�src£Uqs�frc�1-���qsrc� ~�}3t+�U�U�&�\r

~U�E�:q:}\�U�9t+��qU5��U{�z�} � ���O��}\�&�\r"��u c6�Y���U��}3�c��-<�O�U�Vrc����*c�|rc��{�rc�U{����-�:q:}\�Q�¡�s�V���
z = 0

� ��"E)
"6410.r24.�9�eFwU&vTr�)���4<sJ� 03�wc��6��u
�7� �U� �Uqsr�{����s�sr(~U���O��}\�-�:z6-&}\�&�\r(���U� �Ur��cr {�rc� ­ �U�-�:r¦~U��{�r��F:�{�z|���-�:��� ¨ �c��q:}\~Ur(�

}\�cqs���-}\�U~Urh�¡�s���U�?��qsqsr
∆h[n]

«

h̄[n] = h[n] + ∆h[n]
� ��u �6�

��z|�'(��Uz|�U~Urf��} t+�U�U�&�\r�~U���:q:}\�U�9t+��qU5��U{�z�}Q~Ur��sz|�9�:����} �(�O�U�E��}\�s�:}�}f�s��q�~�}\~�}Q��rcq�«
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Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas
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Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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