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� �� ��� ��� � ���� ���  ����� ���� !" ��# �!�
 �$�� ��%&' (��)*+   &" !& ��*# ,*-��    �*#&! �*��.#&�/

���.0� (�1 2�!�3  �4���
&� 5����.�� ��� 6��7� �$�8
 ��8# 9�:� !" ����;��/ ��<� � ���.8� 9�4� !".   

�
 �>�� �
 ?�!�# �<�@ � �!��! A7B ��  C&�0
 �%��� � %! 9!& �&�" � �
 &�D.� ,@& C���8
! ����$E! &" �.�!�@ A7B ��  � 

F�G$ ! �E!� ��� ��&�>  ���H���� I��@ ��! &" ��.7 ��% ��� �
 � �&�> ��� &" 9�# �J!&! K�&" �@��� L��!��+  ��*:$M1

������ �� 	
��� ���� ��
�
  ���� L�*��! ��1�N+ ��1 9%�E � 9��3 �����! �0$G� �@���    �� !�*O %! ��*0$G� �

���& �1!�� ��# PQ! �
 �#%��'. 

 ��.R�1�
 C�4  ��% �>�� ������@ :  

- IE!�� ��!�$
! A7B ��  !& U
�-� �
 ���Q! ��1 V&" 9�# &" 9�:
� 9�:� !" ��� ! ��1". 

- %�& ������ 3  	
��%! �
� 12:30 �	<> �! �%��� ) %! 9"�M$�! �
Adobe Connect(  &"    P�*@" �*� ' Y�*�!

 9&��#2 9�4� !"� A8> ����.1!& ��1 �%[ &" \�0� G$ !F� �E!�"�$�! �@&��� � �"�&� ���.1!&  ��  ]��+ � 2��+ �

&!�3�
 �1!�� ��# ��^�� ��/! "���� ��</ �$@��)+ L�3�# &" ��! �	<> &�_E �.
��.   

���� ���� �� ����:            http://194.225.24.96/defa-computer-2  

- 
�0� �
 �>�� �
� 9�:� !" ��$H� �	�J& C��1�  &"    L����*� !" �!�*
 K�&" �*J!&! ���& ��� �
 � �E!� F�G$ ! \�0�

�"�&� �#&! ���.#&�/1400� ��# �1!�� c�H� �&�> ��� &" I�d "&!�:  

1 -  �"�&� �#&! ���.#&�/ L����� !" ��� e�Q �
 �$M1 �"1400  C� �H$�! � 9�# �@��!�Q�
��  %! ����� �$M1 �" �


 f&�� �7.# %�&2/11/1400 + %�& A��h� �7.��.7/11/1400  &!�3�
""�3 ��.  

2 -  9�# �J!&! ��1 K/ �J!&! L��%5/1  �$@�3 �D  &" �"�� A��E �
!�
A�! 9�#. 

3 -   e�! e�	��  &" 9�# �J!&! K&" �E!� "!���1401-1400  IO!�E6  �m/!�E �9  �$@�3 �D  &" �E!�A�! 9�#. 
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 %! !& "�� ��1�N+ � �#%��' C[!�� ]��+ �� !�� �� ��#"6<� �$/" ��O'" )���.1!& "�$�!  L����*� !"   �*   9��*3 "�&�

(�1 ���.0� �&�> e�� &"(  �� �" �$M4# �$/" ��O'" )9��3 ���� ( �� �"9"!% ��!�O �$/" 5 �� &�/��" ) ��$H� L����

9�4� !" �#%��' ( �� �" �$/" ��O' F�.>I^! ���E�" )9�4� !" ��1�N+ ��$H� L���� (�����  A@��&"  .  

#�����! I���! � K��� 9&��� ���%& L���! ��1�N+ ��1 9%�E � 9��3 �����!�  � �8��@ ���1�N+ � �#%��' ��1 ���  ���'

... �
 9�4� !" A��� ��&  � ��  �
https://cse.sbu.ac.ir �#�
 �� "�>�� .  

  

���� ���  � !���� !
"�#$� �
%�$ 
� &
"' � (��%�� !
)���:  

 *�.1!& "�$�! I���! �� L����� !"�"�&� 1400 ���.0� (�1 9��3:   h_malek@sbu.ac.ir 

  

 *�$��.# 2 ��!& � 6���
& ����.0� (�1 9��3 ���� I���!:      y_shekofteh@sbu.ac.ir   

�&��� "&!�� &" ���^ K��� �!�
 p��4�! 6.��:    https://join.skype.com/invite/phMCZhwn9jS5  

  

 * e� �/ �#&! L����� !" �"�&�1400 �!�:<� L��& ���+ &" ���.0� (�1 9��3 :t.me/ai_sbu_1400  

 *�!�:<� L��& ���+ &" ����;��/ ��<� � ���.8� 9�4� !" � ��& PQ! e� �/ :t.me/CSE_SBU  

��^�� "���� ��</ �$@��)+ L�3�# &" �� �/Y�@ ��8 � �# �_�.  
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 � 
*���� &� (��"+' ,-�./' ����-  (�1�.  21# ����–  (��./' 3�$ 3
�"�*1401-1400  

  

��1': L����� !" "�&� &" ����� �
 �>�� �
 �#&! ���.#&�/ 9&�"  %! �8 ' q�&�� �/ ���8�/ ����> �"�&�  �7.*# %�&8 

"�# �� %�s' 9�� L�
'�  ,�1.�3 ���� � ! 9�# ���& ��� �
 �$M1 &". K�&" ��.7 ��% ��� �
 �    9��*3 �*<��4� C�*0H

 ���.0� (�1 t�# �
 �&�> ��� &" e��>A�! I�d :  
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I1> 3��� �� 
)B*� J�K1' :  

L �A M*�:  �������(  �1��)� 5$ &-8 N��� 
�)O�A !���� 	
�1PF*$� Q%R (  

L�� M*�:  �������( �� 5$ &-8 N��� 
� 	
)���� !���� 	
�1PF*$� Q%R (  

(�� M*�:  �������(  	
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�)S�%F  *$� � ���� !���� 	
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 �8TU$ O�
A &��� !�
� 9�' ��  ���� !���� 	
�1PF*$� !$�� ���$ (�
���
8 ���� O�V W�� �����
� ( :  

 * �70� ��1 �47#)�<^! K&" (-  9��31 –  5 ��  �$/"K��7� – K&" �/ :4315007_01  

 * �:�! �����.#)�<^! K&" ( -  9��31 –  ��
' �$/" ��O' – K&" �/ :4315027_01  

 * ���0� (%!"�+)�<^! K&" (-  9��31 –  ���� ���1!�
! �$/" ��O' – �/ K&" :4315028_01  

 *�� ��!& ���/ L'�O )�00G� K&" (-  9��31 –   �$/" ��O'&�+ u��Q – K&" �/ :4315077_01  

 * ���7Q ��8 �
% (%!"�+) K&"�00G� ( -  9��31 –   5 ��"�@ q�# �$/" – �/ K&" :4315013_01  

 *��8��.:�� (%!"�+  ��O&)�00G� K&" ( -  9��31 –   �$M4# �$/" ��O'– K&" �/ :4315041_01  

  

�&�> ��� &" �#%��' ���& ��� �
 e������s A���� �
 �>�� �
�  9�:� !" �
�0� U7Q A	��
 �� ��� !" �1  e�! ��*� &"

 �#&! 9&�" IO!�E6  �m/!�E �� �9 �E!�  ��&") "!��� v["���2  �� �3 ��E!� �� K&"(  �*���  )�! .  ��!�
�*.
  ��*� !"  �*�

� !�� Y�@ K�&" ������ %! �/)�!  "!���2  ��3 ����  F�G$ ! !& K&" . � !�7> K&" �&�> ��� &" �/ "�# �� "�8.��+) %!

���.#&�/ 9&�" K�&" ������ ("��  )�! . A���� ���:�+ �!�
�! � F�G$ ! )   �"�&� ��*�.1!& "�$*�! �
 � !�7> K�&"

 �&�> e�� &" (�1 9��3" �$/" ��O' F�.>6<�" ����:
 K���.  

A�! I�d t�# �
 � !�7> K�&" A	��:  
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A�! 9�# 9"&�' �#%��' �� !�O %! ���
 ��!"! &":  

- �#%��' �� !�O U7Q� �#&! ���.#&�/ 9�&" ���� !" ���.0� (�1 9��3  .��*� K&" 6� �$	��
 &�) �*E!� �"(  6*� �

+ K&"���  L��� )�E!� 2# ( "!��� �8  K&") K�&" I��# � �<^! K�&"�00G� -  v������24 �E!� (  9&�" I*/ &" !&

� !&):
 �#%��' . "!��� IO!�E L� !&)3 ��.R�14  �<^! K&"" �#&! ���.#&�/ 9&�" I/ &A�! �&���.   

 "!��� �&�> ��� &"4  �<^! K&") I��#70� ��1 �47#� ��:�! �����.# ����0� (%!"�+  �  �<��*4� 2 �*�!& (  ��*� &" �

 "!��� 9�.�'2  �<^! K&") I��#��#�� ���3"��  ����.# L�$	1 � 2 !" ���.8� (1!�� �J!&!.�# � .  

- IO!�E 9��  ���7O &" �1 K&" 12 � ��: ��� I/ I
�O e�7O &" �1  e�	�� 14 A�! .  

�R �.w C!��  ��: ��� ��� !" &" �1 e�	��  �<�0H� �$�/  %!14 ��#�
 ��� !" &" L'    �*�<� x��*�� �<�0H� e�	�� 

"�# �� .����� !" �/ �" &" ""�3 �� ���H� I�0H� ��!"! %! �"�# x���� �<�0H� e�	��  .  

- "!��� �E!� ��1 K�&" � !�7> �
 y�G�� 9��3 ��#%��' �m/!�E 8  �*E!�  A*�!.  u*	/  9�*�   ���*7O 12  &"K�&" 

�� !�7> ��!��! A�! ��� 9��  �)&�/ &"  ��: ��� 9�� e�	��  � I/ ��� !" �7��H� ��  "�# .  

- ��� !" &" �1 �	��  e�<�0H� ��z{ A�! U7Q � �
�� �!9�# � 9��3 '�%�#� "��  IO!�*E �8   �*E!��  �m/!�*E 14 

�E!� ��&" !& �G$ !F ����  )�&�> e�	��  &" ��
( .  

- ��� !" z{�� A�! I7O %! ��#P e�	��  ��� ��<�0H� P���� L���+ ���  "�� !& �
 �D  "�$�! ���.1!&  �*�J��  9��*3 � 

�E!� '�#%�� F�G$ ! �./ .)�! �E!� L���+ ���  x�.� �
 L� !&)3 IO!�E  18 �E!� ��&" �
 e��� I/ �[�
 14 A�! .  

- �R �.w ����� !" � !�$  !�
� ����! &�
 �m/!�E &" �	�� e &�8w�� L���+  ��� !& )�! ���� �  ��*� U�"�0� %! ?�!�# ��! 

�.� !��� ��� !" �1!�� "�
 � &���� A�! u�!�� ���h� #9�� �#%��'-��1�N+ � !"�� # �
9�� '�%�#� ��� !"  �*Q 

#"�.   

  

 I��/ I��@ �
 �
��$�" �!�
»��J' ���  �#%��' 9&�" ���.#&�/ �#&! �$���+�  L����� !" �"�&� e�� 1397 � �� ��
«  �

�����  ��>!�� 9�4� !" A��� �
 L' ��1 ��O�H�!.  
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 (>�<  ("�� X�# !
Y�$(�1�.  21# ����(%U
�� @*
�$� � ��'
�� Z 5 �('
:�:/' !
# ���   

[���   �
%�$)("�� ��'� ( ��� 5 � (F#�\6 !
# ('
:�:/' 

1  
���� ���1!�
! �	H� �$/"  

)"�$�!( 
���0� (%!"�+ ���#�� ���.�
 ��1 5$	��9�# ,�%�� � 

2  
"�@ q�# (� �8� �$/"  

)&��� !"( 

���7Q L�
% (%!"�+ ����.8�  L�$	1���.# ����.�� F� �e[�$�! 

�.�#�1 V�$.$�! � 

3  
u��Q ����<� �$/" &�+  

)&��� !"( 
���0� (%!"�+ ����/ 9"!" ����/ �$� 

4  
K��7� 9��.� �$/"  

)&��"�$�!( 
�<��� �.w ��1 5$	�� ���#�� ���3"�� 

5  
��
' �<� ��E! �$/"  

)&��"�$�!( 
��#�� ���3"�� ��:�! �����.# 

6  
�$M4# ���� �$/"  

)&��"�$�!( 

(%!"�+  I�<H� �&�$M3 C�^ � � ���� �����E ��8��.:�� (%!"�+ �

��1 F�#' � ���+� �$� (%!"�+ 

7 
6<� ���E �$/"  

)&��"�$�!( 
� ���3"�U����$��.# ��<� ����7��H� (�1 �  

8  
&�
 ���<� ���&' �$/"  

)&��"�$�!( 

���7��H� (�1 ����7��H� F�0�! ��<� ��$��.# 6���
& �

5$	�� �%�@ ��1 

    

 *�
 �$��
 C��Q! A@��&" �!�
 9�4� !" A��� �����  ��>!�� .  
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 &��� O.>�� (>�<  ��� �]$�$ �� (��./' 3�$ 3
�"�*1401-1400:  

  

1-  1B�$ (�
�
��) (�^$ &��– &�� : E��� �%8� !
A� (  

K&" ��  :1B�$ (�
�
�� (Pattern Recognition) – 3  �_$� - 5
��F�6 :��$�* 

�.#'�� �8#�& � e�^! �
� ���.#�� &��'� �:�!  K&" ~!�1! 

1. Introduction 
Definitions, what is pattern recognition? is pattern recognition 

important? Features, feature vectors, and classifiers, supervised versus 

unsupervised pattern recognition, different paradigms of pattern 

recognition. 

2. Bayesian Decision Theory 
Introduction to probability, Bayes classification, discriminant 

functions, average risk minimization, discriminant surfaces, naïve 

Bayes. 

3. Parametric Density Estimation 
MLE, MAP. 

4. Non-Parametric Density Estimation 
Generative: Kernel-based estimation, k-nearest neighbor estimation, 

Discriminative: NN, KNN. 

5. Linear Classifiers 
Introduction, linear discriminant functions and decision, hyperplanes, 

the perceptron algorithm, least squares methods, separable classes, 

non-separable classes. 

6. Linear Classifiers 
Support Vector Machines: the linear case. 

7. Non-linear Classifiers 
Introduction, the XOR problem, the two-layer perceptrons, 

classification capabilities of multi-layer network. 

8. Non-linear Classifiers 
Gradient descent, the backpropagation algorithm, the cost function 

choice, polynomial classifiers, radial basis functions. 

9. Non-linear Classifiers 
Support Vector Machines: the non-linear case, Introduction to kernel 

functions and theory. 

K&" ��1 I0@�� 
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10. Feature Selection 
Introduction, preprocessing, hypothesis testing basics, feature 

selection based on statistical hypothesis testing. 

11.  Feature Selection 
Class separability measures, divergence, scatter matrices, feature 

subset selection. 

12.  Feature Generation 
Based on expert knowledge, combination, exhaustive search, statistics 

13.  Feature Generation 
Based on basis vectors, transformation, dimension reduction 

14.  Clustering Algorithms 
Basic concepts, categories of clustering algorithms, hard and soft 

clustering algorithm, clustering via cost optimization, k-means 

algorithm, weakness and strength analysis of k-means, hierarchical 

clustering, distance functions, representation of clusters, handling 

mixed attributes, cluster evaluation, which clustering algorithm to use? 

15.  Clustering Algorithms 
Partitioning approach, hierarchical approach, density-based clustering, 

grid-based  clustering, model-based  clustering, fuzzy clustering, 

constrained clustering, graph-based clustering, subspace clustering, 

spectral clustering, consensus clustering . 

16. Advanced Topics 
Metric learning, data stream classification and clustering, active 

learning, semi-supervised learning, Bayesian networks 

MATLAB �Python �R �� � �	��  ��� �
 L�
% �1  �� %��  "&�� ��1&!�@!  

�J!&! �u��-� �$8
 58@ �!�
 ��� e�Q &" z�<4� ���.w ���8  9���+ ���� L���+ &" ��<� C������ �1�M#  �"�8.��+ z���4� 
1- Pattern Recognition, S. Theodoridis and K. Koutroumbas, 4th Ed., 2009, 

Academic Press. 

2- Pattern Classification, R. Duda, P. Hart, and D. Stock, 2000, Wiley. 

�<^! ,>�� ��1 F�$/ 

3- Pattern Recognition and Machine Learning, Ch. Bishop, 1st ed., 2006, Springer 

Verlage. 
,>!�� ���� 
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2- �+��  (�.� !
#) (�^$ &��– &�� : `*
U  �%8�&���� ( 

&�� 9
* :�+�� (�.� !
# (Neural Networks) – 3  �_$�- 5
��F�6 :��$�*   

  

- &�� 31.>:  

•  �: � 

o �$	�% L�&�  �</ "�/&�/ 

o �47# �RG�&�� �
 �.$7� �70� ��1&�$��� �</ &��� �70� ��1 

o �47# �
 IE I
�O �</ IJ�	� �@���  �70� ��1)�$�" �#�� ���.
 9��s � L����3& ���.
 ( 

•  	��1* (K
�� [�^1' 

o 6� e�� 6��/-�</ A��E &" q$�+ 

o  A����@ ,
!�� �@���(Activation Functions) �!�$�e 

o L�&�  "�4<�� I�<H� 

• E��
  !����
� �� 5
�* ��1  `�#
C  �� !���  

o 5���� ��%��&��.1 �9"!" ���� %�
 �L' P!� ! � ��#�� ���3"�� z���� 2�
 � ���)+  (%!�
 

•  �+�� 2�� � ��a �� (�.� [�%R  !����
� !
# 

o ��� ��:$7	�1 �L��$;��+ �u1 ���3"�� L� �O ��D  z<$G� ���3"�� �� !�O�& -9��s � ~�1  

•  �+��  ��a��H (�.�(MLP) 

o q+ L� �O  �-� &��$ !(Back-propagation Learning Law) 

o �>��� �&!)3�/ 

• �+��  �$T�L ��1U (�.�(Auto-Encoder) 

o �3N�� V!�G$�! � ��
 21�/ ��8M� �
 ���.#'  ����! ��1(PCA) 

o  �3N�� �-���s V!�G$�! �70� "�4��&)�47# &!)3��&"�� �70�( 

•  � b�"� !����
(Deep Learning) 

o  L�8.+ ��[ 6� %! 2�
 %! 9"�M$�! 

o q+ 5$�&�:�! 2��w �1&�41!& � U��� &�$��� &" �-� &��$ ! 

 A����@ ,
!�� ���h� 

 2�+  5�<��)~�1 �
 ~���( 

 5$�&�:�! u��.� ���3"�� ��1  ��) �
 �/���Momentum (�& ���� �
 9&�#! � �1 ( 

•  �+�� ��
6 c�$1' 
� (�.�  (�
<�(Radial Basis Function (RBF)) 

o ���+ ,
�� ��8M� � ,
�� u���� 

o I4# �#�� z<$G� ��1 �1 

 �47# ��	M�  �70�RBF �
 U�7-� 9�7� 5$	�� 6� L!�.� �47# �
 x�7�&! � ��)+  �%�@ �70� ��1 

•  �+��  (%F�5
� (�.�(Recurrent Neural Network) 

o e�� �
 x�7�&! � �$�3%�
 &�$��� �&" ��D@�E � �-���s �4���.�" 5$	�� �%� 
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o q+ L� �O � �$�3%�
 �70� �47# L"�/%�
  L��% &" �-� &��$ !(Back-propagation-Trough-Time (BPTT)) 

o C���.<
 �D@�E -9���/  C��(Long-Short Term Memory (LSTM)) 

•  �+�� ���C6
# (�.�(Hopfield Neural Network) 

o  �.�� !"�� �D@�E)��!��"�� ./9�. (L' ��1"�
&�/ � 

o �47# L' ���3"�� � �<�M+�1 �70� 

o �47# A�@�{ I�<H� �<�M+�1 �70� 

• �+�� (A
C'$ (�.� !
# 

o  L���$��
 ��#��(Boltzmann Machine) 

o �47#  U��� &��
 �70�(Deep Belief Network) 

•  �+��  ��*
 5
��1U �
B* (�.�(Self-Organizing Map) 

o �#�� �<�	�  ��.
(Clustering)�47# � C&�D  L��
 ���3"�� �  � �1�/ �70�)9� ��%��"�� A#�:  ( &" ���3"�� �

L' 

• �+��  (�.�ART(Adaptive Resonance Theory) 

o �$
�O& ���3"�� � ���7-� ����� ���D  

o �47#  �70�ART1  �ART2 

• �+��  (Fd�6 (�.�(Convolutional Neural Network (CNN)) 

o � V!�G$�! ��%���$<�@ ��8M� ��R�+ �70� &�$��� � �#���� �/ ��3N� 

  

3-  (F*
�$� !�
8 	��A) (..R' &��– &��  :�16 G�
= �%8� !
A� ( 

��  K&" :(F*
�$� !�
8 	��A )Computational Quran mining (- 3  �_$� - 5
��F�6 :��$�* 

3-1-  e$�#$&��:  ~��E ��& �
 �&��' (%!"�+ � �7� �!�
 �1"�
&�/ � �1 5$�&�:�! ��84�.4� %! �</ ��" 6� K&" ��! L'�O &" C��</ �

�1" �� �J!&! !& .  

3-2- O.>�� 
� f_
�  
# : 

• %���! U��H� ������$� 

• �$#)3 C����H� � ����� 

• ,�> 9�H  � L'�O ]�&��L' �&�' 

• e�$���" ��_�!� ��-�� ~��E 

• 8.+L'�O &" �&�:  L� 

• L' �
 L'�O �!�' ���� %�
 � � ��% ��1 ��� 
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• �&��' ,�%�� � C��</&!�4� 

• L' ��8#�& � C��M�/ L"�/ ��/ 

• L' y�G�� �.�#�1 ��1 9��# � �
"! ,��.^ 

• C��' ���.�� ���� %�
 

• L'�O ���.� �
% 

• L'�O �����$ ' 

• �$� &" V�$.$�! 

• ]��+ � 2��+ 

• L'�O ������  

3-3- 5�$ !
#���#$� (�
��)!�
)�F�6:( 

��$	� �
��#%&!:40 %    ��� L��� :20%    �&�$#�  :30%    9���+ :20%  

3-4- �]$�$ !$�� 5
�* ��1  ,
*
+ $ � ,$L�)P' Z,
 �L�  :  

"&!�   

3-5- !�
)�F�6 c�
�  ��)>:   

(�^$ c�
� :  

1. Berry, Michael W., and Jacob Kogan, eds. Text mining: applications and theory. John Wiley & 

Sons, 2010. 

2. Han, Jiawei, Jian Pei, and MichelineKamber. Data mining: concepts and techniques. Elsevier, 

2011. 

3. Menezes, Alfred J., Paul C. Van Oorschot, and Scott A. Vanstone. Handbook of applied 

cryptography. CRC press, 2018. 
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4- 	
�5 25$��6  (<��=) (..R' &��– &�� : ��> ?"� �%8� `*
U ( 

��  K&" : (<��= 	
�5 25$��6(Natural Language Processing) - 3  �_$�- 5
��F�6 :��$�* 

4-1- &�� (>�<  :  

 ���7Q L�
% �
 �1 L�	 ! �
 x�7�&! "���! �!�
 �1 ����;��/ �%���.� !�� �
 ���7Q L�
% (%!"�+)�&�@ �. �� ���
 L�
%�� ���' ��	�<: ! �� (...

"&!" �>��� � �"�&� �/ A	���8.�#�� ����� L' ~�1 �:�" C&�7� �
/�#�
 ���7Q L�
% L���>��� �� .�"�&� ��! / C&�^ �
 � !�� �� �>���

"�# �1�{ �&�$M3 �� �&�$#�  . �&�$#�  L�
% ����� �� (%!"�+ �
 �/��� ���7Q L�
% (%!"�+ K&" &")�$� ( L�
% � A�! K&" &" �&�$M3

 ��:�")��O& �%!"�+&�$M3 ("��3 �� &!�O �H
 "&�� . � C���	E! I�<H� ��1 5$	�� ����� �
 L!�� �� K&" ��! "�
&�/ %! ���1 � ��  L!�.�


 L!�
&�/ C!�D )����$>! ��1 �47# �� �8$��� &"( �.�#�1 &��$�" �u<�� z�/ � ��.� A1�7# ��.�#�� ��>�� �L�$� �%�� �^� � C�
& �

 9&��H� ��1)C�
 Aw( L��� ���� �" I��7� �&�7�! I�<H� �L�$� ��.
 �$�" � �$� 58� C������ V!�G$�! �]��+ � 2��+ ��1 5$	�� �

 F���-� ��$#�  ��& %! 9�.	��  ��1 �3N�� � C���� �� 9�.	��  �����.# ���$	> ��1&���� &" �.$� ��1��$	> �&�$M3 �� C�^ � �$�

���! ��1 "��  9&�#! � &!" &�/��� �.$� C!�.$	� �
 �/ ��:�" ��1"�
&�/ �&��	
 � �1 9"!" ��& %! (&!�3 ����� ����� ! �  . K&" ��! &"

 ���.�� ���H  ���!�$��� ���h� I�<H� � (%!"�+ 2�+ IE!�� ��� ! z<$G� ��1 (�& � �1 6�.4� �%��  "&�� L�3"!" "&�� &" �H
 �
 9��

� &" ��0$G� ��# �1!�� ��� ! �<�� ��1 9���+ �  �J!&! ���H���� L�
% (%!"�+ z<$G� ��1"�
&�/ "&�� &" � L��$M3 I�<H� "&�.  

  

  

 5- �
�B�� 25$��6!
)  ("A�) (..R' &��– &��  :�%C+� �%8� !
A� ( 

 �� K&" :�
�B�� 25$��6!
) ("A� )Digital Signal Processing (- 3  �_$�- 5
��F�6 :��$�* 

5-1- e$�#$ &��: 

 !" ���.#' �K&" ��! %! ~�1� �
 L����     ��8��.:�*� I��*7� � I*�<H� ��%�*	��� �(%!"�*+ �!�
 ��$�&�:�! � ����& ���+ ��84�.4� � e�^! 

��O&  ��8��.:�� �� � ����0� ����^ ��1 9"!" %! 5�! z<$G��4#�+  �. ��ECG �EEG          &" �*</ A*��E &" �* !�� �*� �*/ A*�! 9�*�s �

1"�
&�/ �. �� ���.0� (�1 9%�E %! ���.$� ��BCI � �4#�+ ����0� y�G�� ��&�$M3 ��>�� ��1 � ���� � ...    "�*�3 &!�*O 9"�M$*�! "&�*� .

 &�D.� ��! �!�
 ���&�@ ��8<��7� P!� ! I��7�z  � I��7� �C�7<�1 ��8#�& e�.:�� (%!"�+       �%�*� ���*O& � �&!"�*
 �* ��  �*� � �*�O& ��1

 ���� ' ��8��.:�� &"q �/�@ � L��% �. �� ���.$� ��1 9%�E     �*8 ' �%�*� 9"�*�+ C�*DE� � C��^�0� � P�.$� e�$���" ��1�$<�@ �E!�Q �

!�O ��&�
 "&��& "��:�� .  

5-2- f_
�  O.>��: 

1  �@��� ������ � 5$	�� � e�.:��"�
&�/�1 � ��8#�&e�.:�� (%!"�+ 

2 � L��% &" �$		3 ��8��.:�� ��1 �0G�� �
 �&��(DT)  �8 ' 2���  P�.$� ��8#�& � �8�$	�� � 

3 L' \!�� � ��&�@ I��7� 

4  I��7�z L' \!�� �  
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5 "��H� � �
 ��8��.:�� �%��%�
 � �$���+ L��% ��8��.:�� �&!"�
 � ��  

6  ��� �.w ��8#%!"�+ � �&!"�
 � ��  f�  ���h� 

7  ��8/�<
 ��&�
 � ���� ' ��8��.:�� e�$���" (%!"�+A2D   �D2A  

8  ��8�$	�� �!�
 5$	�� ,
�� � �	 �/�@ ]��+ ��1 �0G��LTI  

9 %�@ �.��/ � &)3 ��1 ��8�$	�� � ��	/ ��8�$	�� ,
�� 

10 �-� �$@�� 5���� %�@ �
 �-� ��8�$	�� 

11  ��1&�$��� P!� ! � �$<�@ 5�1�M�IIR  �FIR  

12  C�7��H� "��H� AO" �"�� C!�B! e�$���"!��$ !�/ � L����8�$	�� �&!���+ &" 

13  ��1�$<�@ �E!�Q ��8#�&IIR )�$���+ L��% ��1�$<�@ K��! �
 ( ��1�$<�@ �FIR )�&!)3 9��.+ �<���
(  

14  �$		3 ��&�@ I��7�(DFT)  �$		3 ���.�	/ I��7� �L' \!�� �(DCT) �#��� �/ P!� ! � 

15   ���7��H� ��1 �7.>DFT  �@��� �FFT � �%�� 9"��+DFT  �.#��� �/ ��8#�& K��! �
) I��7�chirp(  

16   9���/ L��% ��&�@ I��7� ����$	;/ I��7� �C�7<�1 I��7�(STFT) 6>�� I��7� �  

17  ����� !" ��1&�.��� �J!&!  

5-3- &�� c�
�  :  

 K&" &" 9"�M$�! "&�� �<^! ,7.���8��.:�� (%!"�+ �! I�d F�$/ ���O&A : 

1- Oppenheim, A.V. & Schafer, R.W. (2010), Digital Signal Processing, 3rd Edition. NJ: Prentice-Hall.  

 "�# �� ��^�� ��  I�d �4�/ ,
�.� ����-� ��.R�1: 

2- Kim, K. (2020). Conceptual Digital Signal Processing with MATLAB. Springer Nature. 

3- Tan, L., & Jiang, J. (2018). Digital signal processing: fundamentals and applications, 3rd Edition. 

Academic Press.  

4- Gopi, E. S. (2014). Digital speech processing using Matlab. New Delhi: Springer India. 

5- Kuo, S. M., Lee, B. H., & Tian, W. (2013). Real-time digital signal processing: fundamentals, 

implementations and applications. John Wiley & Sons. 

5-4- ��
C%�$ ��1  !
#�$L>$ 9�*: 

- �	��  ��� �
  u<$�)�<^! A����! (L�$��+ �� �  

5-5- �5�$��
( &��:  

 ��4��z $�"� :3 9�� � ��4��z u<$� :3 9�� � ���&�. 9���+ � :5 9�� �  ��8 ��%'��L� ��� :4 9�� � �+�L� ��� :5 9�� .   
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6-  ��1.' 25$��6) (�^$ &��– &��  :9�:  ("�#$��$ �%8� !
A� ( 

��  K&" : ��1.' 25$��6(Image Processing) - 3  �_$�- 5
��F�6 :��$�* 

  

  


