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Abstract 

The book entitled “Natural Language Processing and Information Retrieval” is a compiled 

and translated book, without any specific author, that has been translated by Jaafar Mehrad 

and Maryam Naseri. If we assume that information retrieval is the heart of the field of 

knowledge and information science, then we can claim that if it is done in user’s natural 

language, the language by which she/he lives and seeks information, the result will be 

much more useful for her/him. Therefore, a book on Natural Language Processing and 

Information Retrieval will be of great value for the information field and profession. 

Furthermore, the introduction of a course entitled “Natural Language Processing” in PhD 

curriculum with a minor of “Information Retrieval” necessitates the existence of such a 

book due to the shortage (and perhaps lack of) such a source for this course. However, 

there are some problems with the book that will be discussed in some detail in the section 

on the critique and evaluation of book’s content. Some other discussions will also be 

presented on the citation and referencing problems in the same section. Using some tables, 

the relationship among the terms translated in the book, vocabulary, and index will also be 

discussed. 
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 6Z��»U2F «�. �%����97�  � >U2F ?��B  � .�9& �C� +�B Ut�& �   Ut�& �� >��B  � ��B

J�%���- �%�� U2F ?��  � �� �%& ���� X�� � ���B  .�  � .%-9�&54   6Z�� H��-» U�2F «
�. �%����9 �] %- �� �9�� �"� >��F�(S. ?�� (+�B) ���. � (U;�) #3;� .�9&�%-�  

U2F <���� %& � �&� I�  � �� �-9" ���B    #�8�- E9�;�. e	~�. :� �� WS +�� H�- �B
��� � �9�. <N�Y. ��] ��  �%�.! ��C!  � ��� � �$ �F +�B     <�N�Y. ��� �N��G  � %�-�

.#$� �%.! �� ?�� ���. (�%& ��4�-� e	,� ��] #8�- E9;�. ��) ����-�)$� ��� � �9�.  
��- '�C �� ?��B � ���� +�9�S. �9.���� E�/�  :�9�&14   �� i��7.38    ������ � i��7.

) JO�� U2F8/36 %, ��%5- ���0�$� >?�.  � e��B�f (    ?��.  � ���! �#�8�] �.� ?�� U�N� .%-�
}(G >����� �� :�� >�;,�    ��9� ��] ��F�(�S. �	. >+ ! �"� �#$� �%& E�D-� ���B

�%5- ���0�$� >?�.  � �O.� %- �� �9�� ����� �  � i�7. ?�� �;�N� �] � >�- �"� �#$�  �%�-�
U2F �C�  � J�t&� ?�� %7-��B�. �%�� H�- �@�� +�B :�9&4  �� i�7.14    E�� U�2F i��7.

)57/28  >(%, �4  >E9$ U2F ����� � �� i�7.5  � '�0B U2F ����� � �� i�7.3   �� i��7.
�%5- ���0�$� ?�.  � '�5B U2F ����� �  .%-�  

   ��-9�- .� �� ����- ��%�-� ��� + ��$���� � ���� �.O%[. �� �%& � �&� I�  �� �� +�  ?��
�. �%�� �.O%[. �� ��� 1;��  � + ��$���� � ���- :�9&"����- T�$� ...   #�=� :��H�F� +��$
�%&] �%& ����� [� �%.] � %. #�8- �7��)    #�F���� [��] � (%7�&� �. �9�. �� [+�

�. ����� �� [�
9�.] �9�. � �%. #�8- >�7��) .%�&� �. (%-9&"    E9�$ }��"� ���  �
 � �S0, ���;�� �.O%[. :#8�- �$  ��%7] �! +�7�. �� � �� �9�� +�"    �� ���9� �
��C �

  ���%�= m	Y�,� �� �V� ?�� ��"%7-�9C ��	�       m	Y�,� �� � � %�. ������ ��9�7� �� ���
   �9��. ������ �� �B }%B .#$� �%& ���0�$� }����.  9
 � ?�. ����� ��97� � ��%�%�

� ��F�" }��"� �� p� �� :#$� .����� p� ?�. �"    �Y�$  � ���20     e��B��f �S0�, ?���B ��
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���� �����         � .%�7���0�. �� ?��� ��� �N��G  � #�$� �%�& ���F�" �t� :-�� ����� � �B
 +�B�Y$14 -18 �. �%�� }��"� �� ?�� H�- �.O%[. � .�  :�9&  

        9�
 �� ��� � �%�. U�.�� �9��. �9] %7&� '�[�8. ��{ #$� ?t�. �� �B�@0�,9�
F    �� ��8��[.  � �B�@0��,9� X9u9. >%7&� �. T��$�  � jC +�  � 9, � [+�]�%7��H

   ���- ��5��B >?�� �9�� � .#$� +��$ ����- +�B ��  J��7� #S� ��5� ��&(" +�/N�$
     ��-����F +��B ���0" ��5��B � %. p� �%78�9- .%�� ��/� U.��  9
 � �  �B�@0�,9� ��9�

U.��  9
 � � %.  � �� � �� ��- �P� �.%B� 

   '�B }��"� ��� ?�� �� A� 1;�� .#$� s=�- �! JO�� 1;�� � '/�. }��"� �� ?�� E9/0.
 ��! :�9& m	,� %��» �"��$�- h�N�t� «�#$� ��$ � E9/0.  

�. �I�t&� ?��#$����  � %��.%-9& }�
� ���� +%� +�B  

 'B ���� �� +�@�� +�B��  � ��� + ��$���� � ���- ?�� ��. �%��    ?��� ��%��� � �9�&
  J����. #�$ � �� %7�8B ���G	Y,� U.�& � �9. ?�� .#8�- 'B '� � �9.    ��� �%�5- ����

 #�S� �� �%5- ����� #$ � �� �� %7�8B ��	��   �%�& ������ ��n03;N�    ?��� �� ��t� .%�-�
 � ��� >� �9.»%7�&9B ���	
� ����� E�n- «      �� �.9�/0. ��� ����� �! �� ��� #�$�  E��-

3
�       ��� �� 9�, �� �� ��t� �� %��� � �%�- �9�� %7�&9B ���	»    ������ %7��&9B E��n-
���	
� « ��»���	
� %7�&9B ����� E�n- «   � ���� ?��7��B .�9& U�%��»   ������ E��n-

+��� ��= ���	3
� « %��»���	3
� ����� ��37$ E�n- « �� �.9/0. ���� %&�  E��-»  ����	3
�
+��� ��= «eI9,�   %��� H�- E9$ U2F ��97� .#$� E9/0.�-»      � �����
 ���� ������� :�[-

���	
� ����� %7�&9B E�n- «    ?��� .�9�& #����  ?�. �$���$  � %�� <���� ?�� � %&�
 � 9.  � ��t-»+��� ��= ���	
� ����� «   .� ��C! }��"� ���  � .#$� ���, H�-17   H��-

 � ���» ���9C ����
 ��� ������«  %��»   �����
 ����  ����9C ������ «  .T  � .%�&�
 .� JO��18 � ��� >»�-�� }	�C� « %��»�-9"  ��C�7�5-�� �-9�" «    J����. ��9�& ������

>m	Y,� ?�� �8�;@-�Linguistic variation   6 ���& A�9-�� 1���� #$�  9
 ?��B .#$�1 
 .�  �24  � ��� >�!  � ��)»   � %�. ��-����F >� %. �-����F (T9�t�. «  %���»  ��-����F

� %. T9t�. �-����F >m	Y,� «      #�$� � ���� m	Y�,� ?��� ��8�;@-� J���. ���� %&�
:��Term Frequency, Inverse Document Frequency 6Z�� .Gerund  .� A�9-��  �48  ���/ >

 #$�»U�F '$� « ��»  %�2. '$� «    A�9-���  � .�9�& ������1  .�  �75 >Bayes Theoren 
 %��Bayes Theorem  .�  � .%&�4 .T >15 -16 �-9�-    ��. �%��� A�;�$�- 1����� �� +� -
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 :�9&"    .%�&� ���- H�]��- ������  � +��$ �5�  [��Vy�] ��V�� :4 >?�� �9�� �"   1�;��
"�. #�~. � �� <��. '�B�0. +��$�%� �� +����.�%&�"  .T  �2  .� ��8    ?���B �� H��-

 .�  � .#$� U��=9 ��  �;�� ?�� � H�-�. �  :'�9&" ) A��B ��1993   ���=� #�F�� � (
���� �� ���. ���0�$� ��  ?�� � �8�;@-� +�B #=� �9&3   ?�� +����.�5   ���17  :B��� %

�..%��"     :� �� J�t�&� '�B ��;�� ?�� �� A� 1;��"  ) �� �� ��t�B � p�N��2002  �9�.�! (
���� +�  � �  �/�5.      ���4�.! '�B �� �����- � [%�-]��� E��D-� �8�;@-� � �-��N! +�B �  +�

.[%-]�9�- � �H""  ��  9n7.»��4�.! 'B � «   .T  � .#�8�- ?�&�  �;�� ?��  �2  .� ��
12  <����»�9C +���H. «�. �%��  .T  � !�%�- �� �9�� 'B % +���H. ��! :�9&13  .� ��
34 >�.� ��9� <$�7.�- 6Z�� �� ���0�$� +��»  ��V� ��« 6Z�� >» �3V��. « �� �    .���  ���»   ��D0-�

��@���i��& ��C�75�����{ ����	3
� +�B «  %��� �! �9.���� �� #$� ��	�� ��$� �! �� 'B
 .T  � !%�5�%-�  ��84  .� ��35 .�  � �;�� ?�� E9/0. >31    :#�8�- ?�&� "  ������

� E�n- ?�      #���B� �� �9[N�� � 9�, �� � ����
 >��972. �9B �97F � ���	
� ����
�. [#��B��].%&�"  6Z�� ��  9n7.»��$9�+�B « � ���  �"��$9�    #��8- �-9"��-9" +��B

  .#�$� �%�& ��/75�� � �%-��$� T9t�. ����- + ��7F �"  .T  �3  .� ��33    .#�$� '/��.
 � ��� >�S0, ?��B  �Inverted index � #$� ��/ +��»T9t�. 1���-« >» �9�;[. 1���- «

 .�  � .�9& �����36 �. � �	�� ?�� � H�-�! � � �� '� 9C:#$�  �9&� �B  
   %7��&9B ����	
� ����� �� ���! ?�. �� ����
 ��� Ut& � e�.�HN� ��7$� >?�� �9�� �

  �� ��� �� � ���7�$� +�� [���	
� %7�&9B �����]     � �� ����- ����	
� ������ ��9��
�. ���0�$� U�= � �9�9..%7&�  

    ��0N9. [����	
� %7��&9B ������] %7�&9B ���	
� ����� j�S.  � ��0N�.] +� [+�
�. ��C�75-��      +��� #�$� ?�t�. ��� +���$ ����- +�B%G�� ?� �  m	Y,� j��  %-�9�

h�,9� � #�8- � %. �� U.�� +�B h�,9� %�N9�      ��� �� %�G�� ��G	Y,� �� U,�G
.%B� ��5- ��  

  >�����
 ��� ������ U.�& �� ��972. �9B �97F � ���	
� ����� E�n- ?� �����
�. ���7�$� � JI%�$� >:-�� �9�-��       [#���B��] #���B� �� � %��0. �9[N�� � �����
 %&�

.#$�  
 .T  �17 -18  .� ��42  	$ �9���- �� ����5- ����� 1��;�� H���- :� �� �������  � #��$

" �� >?�7��BEAGLE �Z�� ��C�7&Z�9t� J�t&� +��$ J�.�- +��  + 9�
 >'���� ���0�$� �B
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 6Z�� ��“foot” . �”feet”.��� %B�9C ���Y� ."   E9�/0.» ����Y� «     .#�$� '/��. ��;�� ?���  �
 .T  � ?�7��B5  .� ��43  1;��"T�� ���� #���  +��    ��� ��-9" �! ����9� +�B9��

  ��.  �� � �� +9D�8�       .'����� E��D-� ���=�� j��S.  � �  �9�C E��n- �9�.�! >%-� " 
 +�B�Y$ %7�8B �-9" ?��B .#$� E9/0.�-2 -4    :�� %�7� ��� ��� �S0, ?��B  � �C! ��" ��

T�� �B +�� >���
 ?�� ��%�� 9��180       �����- � �� � ��� ['��� �!] '�� �! #$� � %7$
�- �� ����  9�9. p� �� U,�G.� �� ��%2. H"  6 ��& � 9.  �4  .�  �48  1�;��  � >

"4�5�  .<8]� � +Z9N9F 9. ?�F�" �%���- � �/7� �  �Z�� +�B     ����Y� E	�� +�H��� +��B
.%�B�" �5�  �� #8�- E9;�.  ��. �  +Z9�N9F 9. 6Z�� e�7�u .��� ���Y� �] � %�� �  �B  ��9��

»#4� �$�7& « 6Z�� ?�� .��� �����»���Y�«   � �9�.  �1  �5      E��/� H��- �S0�, ?���B  �
 +�B�Y$  � �;�� ?�� E9/0. � � .#$� H�@-��3 -4  .� ��54   :#�$�  �9&� 'B"  %�7-�.

�.�$��.�$� >[�8�;@-� �.�$�] �8�;@-�    ��. ���H�F� #�/� ?��� � [�$ �F �.�$�] �$ �F -

   .%7�54 ��7�. �  [����%�7]] ���� %7] � �%�� >#�tN�. �� %-9&" .T  � 4 -5    >H��- �����
�;���. �%�� A�;$�- +� :�9&»�. ��0�� � %- � >?�� �9�� � ��5�  �� %�F�   �� :�� ���$

      #�$� �%��$  ��n- ��  9�� �� �� �Z�� �� �@�4�.! �� <���� � � %7� }(G �  �Z�� %G
.�9& W�� « .� �� E�� �Y$  �85 1;�� >»�Z�� >:���5��  .%�-�9 �%�& }�
� �/� +�B «

- ��  .#$� #$	$ ��% �	�� X9  
 ��.  �9&� �  �!  � m�Y. '�B�0. �� �C� � � �� %- �� �9�� ����  � H�- ��I�t&� -

 J�~. >E�� U2F  � �-9�- +�� .%-��$5      �� >�!  � m��Y. }��"� ��� ��� � �� ��� �� �-�.�
 J�%�� ��] #8�- E9;�. ?�7��B .%&� �%& �� �! �8�;@-�  Ut�& � ��B   E9�$ U�2F +��B 

�%5- �����?�� �%-�?�. +� �� �B���$ +�B ��. p�� <;Y. ��/ � � � � %7�8B +�  .%�77�
 J�%�  �1  6Z�� eIO�� >E9$ U2F  �test   %���text       ���� E ��/] 1�-�C  � e���-�V � %�&�IIR 

� eI���G� %�� J��F�        W�S +��� J�%�� ?��� ��B����&� .%7�&� ���0. s4& E9$ #N�G
.� �� �-����F  J�%�  �2  .�  �55 U�F �N�G  � >»���� «�    �� U��F p�� ��9�7�  �%���=

   ��� �%�& %�= >�! �� :�� ?�.  � �� #$� �%.!"      ����  � [�%���=�] �%���= �� +�B %�2.
 %-98� � �$ �F"��" �. '�C�9&"    J��~. ��� ?��� ?�u �» ����� «  J�%��  �2  �=��- >

 J�%� �� :�� ?�.  � �� #$� ����O��1 � �%.! :#$"  ����  � [�%��=�] �%��= � +�B %2.
 %-98� � �$ �F"��" �. '�C  �� }(�G � [�%��=�] �%��= � +�B %2. +�.� ��� � �9&

�. #$� [� �C!] ��C! ���� �� �$ �B�" ��.%�!" �. �� ?��B  �  U��F � ��9�»���� «  H��-
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 �! +�.� ��� �� ��� � �&�»�� «�  � m�Y. +��O�� �=�- �     1��&9-  � .#�$� ��S0�, ?��
 J�%� ���6  .�  �59 h��  � >“s”  �9�$ �“1”       � �%�� � }��G ?��� ��O.� �%& � �&�

 ���- �%�� ����2� �� p� ��B  .T  � .%-9�&14 -17  .�79     ��. �%��� ��;�� ?���  :�9�&
"    ����� � �%-���$� ��� [ �� � ��$ ��  �����$]  �� ���$ p� �� ���8�$ ����  ��= >?����7
��Z�   ���� �  %�G�� �5�  p� h;�4. J�t&� <���� ?�% � ���$ ��(� ��t.� �  h;�4. +�B

 T���  � #$� ?t�. �� %G�� Ut& p�       [%�&�] %7�&� ���&�� �9��� � %�.  � � 9���
�. + ��u.%&�" �. A�;$�- 'B � E9/0.�- 'B �;�� ?�� .�  � .%&�34     � H��- �����

Y. ����O�� JO�� }��"� �� +�/�-��. <�D� �� �%& m�  :%����-»  ���@��� �9�]   �����	
� +��B
     ������ �� ����- >#�$� �%& ��5� <���. � ���] ��C�75���  �V! ��%�� �� ��C�75�����{
  %7��&9B �����] %7�&9B ���	
� ����� �� [���	
�  ���9C �����]  ���9C ���	
�

.#$� ��F�� :��HF� [���	
� «� e��=�� ��!��@��      ��V! ��%��� �� ��C�7�5�����{ �����	
� +�B
  �%�& ���5� <���. � ���] ��C�75���  .�  � �%�-�46   E9�/0. ��»   ��;�� ��$ ���D7�+� «

   .T  � .#�$� �%�5- ���� �S�u9� �! 6 � � e	�= � E9/0.�- �� �%& ���0�$�18 -19  .� ��
94�. m�Y. :$�� ?�� >�5�  ��! �� �9&;@-� 6Z�� +��$ �8�computing  1�5�  >compact 

� � �. �9��.� �!  
 E��- +�� A�9-�� �9�- >���� � � �� �@�� +�B����� �� �t�     e	~�. :#�$� �� ��C +��B

E�- +�� .�  � H����� � ��. �B +�B4   E��- +��� +� 9. ��B  � .#$� �%5- ���� A�9-�� -

��- �%�� A�9-�� �� �C +�B.�9&  
#$�/FH�- i�7. +�B �   �� �9��. 1$�7& e	~. .%7�8�- �����Harman  .�  �14  +� ��

   � ��� �%& ��7�$� ?�.  � �.�- � +� �9.  � �� ?�� ?�u .#$� +O�����{ �;t& � J�t&�
   ) �� ��t�B � J��B :� �%�- �9�� U2F �! i�7. #$�/F1996 .�  � (8  ��-9�-  ?��� �� +�

     :� �%�- �-�9�4�B ������ �  � �9��. 1$�7& � �7�. �� � ��7�$� +� �9.  � .#$� � �9.
(Manning, 1999)  .�  �21      >������ �  � �%�& ���&9- ��8�;@-� � ��] #8�- E9;�. ��

     U�2F ������ �  � .#�$� �%�5- ��� �7�. �� � ��7�$�  � �� #$�  �t�B 6%78�9- +� ��
�$�7& >E�� +�B � �9�.Baeza-Yates       ��C� ������ �  � .%7��8B +O������{ �;t�& �

U2F� >�N�[. p� ��S0, ���. >�B    }��G �� >����� 3j�C +��t      ?��� .#�$� �%�& ���0��$�
�. �%�� �� U2F ����� � ��5�  � J�t&�   ] 6 ���& i��7. .�9�&2 .�  � [99  �� e��B��f >

�t&� ?�� .%- �%- 'B � �8-�D� �� #$� i�7..%-9& m	,� � +�@-�� %�� �I  
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 J�%� +�� e	~. :#$� E�I ����  � 'B �@�� ��G	,� �C�3    6 ���& �� A�� %��
4  .�  �10  Ut��&  � .%��&�1  .�  �12 e��B���f >IE  %����IR  >Ut��& ?����B  � .%��&�

 � ���»���	
� ����� «  .�  � ��O.� �%& ���0�$�13      >Ut�& ?���B �� �9��. ?��.  � >
�� � �»J9= U[- ����� «�       J����. � ���� �� ?��� .#�8�- #�$ � ��� ��F   ��Passage 

retrieval �%& ��F�".%7�8�- #$ � E�%� ��B �� %-�  
  

4�234 ��"����� �5�� .  

�. �%�� ����  � 'B �PH� +�B����� .�  � :%-9&4      +� �� ��� %�- �� �9��� A�9-��� ��
� ��&�. �-�8t� +�B���&� .%7&�      � :%7��8B ��PH� +��B����� ?��� 6�.�  � 'B �)��� ��B

 Ut��&1  6Z�� >E�� U��2F  �Cunction  %����Function  .�  � .%��&�45 +���� �N9��.�F >
Relevance  6Z�� e��B�f >�!  � �� � �� �9�� (j )token �)  �� ��t� �  �  �/] (���- �7�.

� 9, :#$� �%& ��&9- ����&� ��� +�Btakanes ،taken � >tokanes 6Z�� .»9� � T�� «  '�B
Ut& � :#$� �%& ��&9- �0;�4. +�B»T��9� �« >»T��9��« >»9�� T��« � >»  � T���

9� .«?��  }�����. 6Z�� �� ���. #$� ��/ .%-9& #$%t� %�� �B» E��n- « �» '��8�$«  ��t� >
 � ��3;= �� � E�= � �� �C� .�9& ���0�$� ���� �$���$  � � ��4�-�    %�7-�.) E ��/] U2F

 .�  � �� �] �!60 � ��& � >�%.!�. ����&� ����� � � �9�. +�B    ��C� ��30;� .%-9�&
E�- E�- :#$� ����&� H�- �� �C +�B»?���5�9 « .�  �75  %��»?���8�9 «  .%&� 

�Z��  � #$� ���� #�~. ��t- �� �� �.�-33 �@7B��B�- �C� .� �� �9�� ����&�   � ��B
�Z��  � H�- ����� �%�& s345. �.�- �Z��  � :%�-�  >��.�-Dictionary-based »   9�S. |�7B�F «

    >J��G ?���  � �#�8�- 'B #$ � �� �%& �����Memory-based »  ����7 ��nF�G «  ������
?��B ��%&  9
Rule-based  ��»���7 �%��= «  .#$�  

  
5� �� 78�$ (� �	- &94�: ��*�;0� ���$ <;��( . � &$��&��9�  

�Z�� >?�.  � �%& ����� ��G	Y,� ���. 1Y�  �� ���� ?��  � ����- � �.�- ��-9"  #�$� +�
�. �  �;O20. �$ � ��    ���2�C� ��Y�  ?��� � �u�G %[- �� �54 U�N� ?��B � .%�;


 ��. �� �n- ?�� �� :4 ?�� .#$� �%& ����      �����- +��� H��- ��&�9.!  �� %�-�9�  � �����$
�� ������.     ���� :����- ���� J�%�� �� ����
 �� �Y�  ?�� .#$� �O�9�  9C  � %&� ��&
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�. J�%� .�9&1   �Z�� >?��.  � �%�& ����� ��G	Y,� ���. 1Y�     ���5- �  �����- � ��.�-
�.  .%B�  

 +�BC1"D�� �E�� '� "B( �$C�9 �	FG!H� 	*� �!��' :�>	$
 � ��	
  

J>�'  
 '� KG!H�

E��  

 ��*��
� +�	��

 '�E��  

 ��*��
� +�	��

"D�� '���	
  

 ������

+�	��-

 �	�

 ��*��
�

 E�� '�

"D�� �-

��	
  

 �,'	� +�	��

"D�� '���	
  

 ������

+�	��  �	�

 '� �,'	�

 � E��

"D�� ��	
  

 KG!H�

 '� +�	��

�>	$
  

 ������

 ��B�9

 	LD��

"D�� '�-

 � ��	


�>	$
  

1  
 ��� ������

����
  

Natural 
Language 
Processing 

(NLP) 

Natural 
Language 
Processing  

  
 ��� ������

����
 
√ -   

2  
 �����
���	
�  

Information 
Retrieval (IR) -    -  -   

3  
 �N9[. ?����

+ 9�$�  
Part- of- 
Speech 
Tagging 

-    -  -   

4  

 #F���� #=�
 �11  �����.�

 � #=�
 ?�@-��.11 
����.�  

11 pt [pt.] 
Precision 

11 pt [pt.] 
Precision  

√
equation	here.

 #F���� #=�
 �11 ����.�  

  

 #=�
 #F����

 �11 
����.�  

  

5   #F���� #=�
R  

R- Precision R-Precision    #F���� #=�
R 

√  
 #=�
 #F����R  √  

6  
 +��F J%.

+ ���  
Vector Space 

Model 
Vector Space 

Model  √  
 +��F J%.

+ ���  √  

 J%.
 +��F
+ ���  

√  

7  
 +��$ �5� 

�0��2�  
Inflectional 
Stemming 

-   -    
�5�  -

 +��$
�0��2�  

  

8  
 +��$ �5� 

�=�[�&�  
Derivational 
Stemming 

Derivational 
Stemming √  

 +��$ �5� 
�=�[�&� 

√  

�5�  -

 +��$
�=�[�&�  

  

9  
 �+9S- �N9[.
+ 9�$� �N9[.  

Syntactic 
Category 

Syntactic 
Category √  +9S- �N9[.    

 �N9[.
 p- +9S-
 +�B �N9[.
*+ 9�$�  

  

10  �nF�G -���7 Memory-based 
Memory-

based √  ���7 �nF�G    -    

11  �%��=-���7  Rule-based Rule-based √  ���7 �%��=    -    

12  � ��$�  SMART SMART √  

 ���) � ��$�
 ����

(� ��$�  

  � ��$�  √  



'(�� )*$� �+�,��- ./�0�1�- 2���$ �,�0��. � 3� 4� ) ... �78$9")	9" 0
 :���;- � �(   399 

13  �Z�� i�Y[��B  Word 
Segmentation 

Word 
Segmentation √  �Z�� i�Y[�    

 i�Y[�
�Z���B  √  

14  E��@���B  Bigrams Bigram   E��@��    -    

15  |7B�F- 9S. Dictionary- 
based 

Dictionary-
based 

   9S. |7B�F    -    

17   �! �� %7���F  Productive 
Process 

Productive 
Process √   �!�� %7���F    -    

18  ��"Z��  Lexicon Lexicon √  ��"Z��  √  -    

19 

 q��5�
 (��HD�)
 + 9�$�
�SY$  

Shallow 
Parsing 

Shallow 
Parsing √  

 ��HD�
 + 9�$�
�SY$  

  -    

20  
?�&�. +�B

�����5�  ���  
Support Vector 

Machines 

Support 
Vector 

Machine 
  

  ��� ?�&�.
�����5�  

  -    

21  
#0� +�B

�$- U�%���"  
Head- 

Modifier pairs 

Head 
Modifier 

Paris [Pairs]  
  

#0� �$ +�B
�" U�%��  

  
#0� +�B
�$-

U�%���" 

  

22  i�� �" ��HD�  Dependency 
Parser 

Dependency 
Parser √  i�� �" ��HD�  √ -   

23  

 �� ����� E�/�
 >�Z�� E9/0.

 �� ����� E�/�
�Z�� �-��.�B  

Word-sense 
Disambiguatio

n 

Word-Sense 
Disambiguati

on 
√  

 �� ����� E�/�
�Z�� E9/0.  

  
 ����� E�/�

�Z�� ���B 
  

24  
 �" ��HD�

 #N�G
*�B�7�.�-*  

Finite State 
Parser 

Finite State 
Parser √  

 �" ��HD�
 #N�G
�B�7�.�-  

√ -   

25  q��, J9�0.  Direct Object Direct Object √  q��, J9�0.  √  -   

26 ���F #0,  Adjunct Adjunct √  ���F #0,  √  -    

27 � %. �����  Document 
Retrieval 

Document 
Retrieval √  � %. �����  √  -   

28  � ��� �����  Passage 
Retrieval 

Passage 
Retrieval √  � ��� �����  √  -    

29 _$�� � :$��  Question 
Answering 

Question 
Answering  √  

 � :$��
_$��  √  -    

30  �& �0$  Tailor Made 
Tailor Mode 

[Made] 
  �& �0$  √  -    

31  ���7�. %7]  Polysemy Polysemy √  ���7�. %7]  √  
 %7]
���7�.  √  

32  ���7�. 'B Synonymy Synonymy √  ���7�. 'B  √  ���7�. 'B  √  
33  �-�� }	�C�  Linguistic 

Variation 
Linguistic 
variation 

  �-�� }	�C�  √      

34  � %. ���9��  Document 
Noise 

Document 
Noise √  

 ���9��
� %.  √  

 ���9��
� %.  √  

35  
 Z�9t� qY$

��C�7&  
Morphological 

Level 
Morphologica

l Level √  
 qY$

��C�7&Z�9t�  
  

 qY$
 Z�9t�
��C�7&  

√  

36  +9S- qY$  Syntactic 
Level 

Syntactic 
Level √  +9S- qY$  √  

 qY$
+9S-  √  

37  
 }	�C�
��"Z��  

Lexicon 
Variation 

Lexicon 
Variation √  

 }	�C�
��"Z��  √  

 }	�C�
��"Z��  √  
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38  
  9n7. qY$

��C�7& 

Pragmatic 
Level 

Pragmatic 
Level √  

 qY$
��C�7& 9n7.  

  
 qY$
  9n7.
��C�7&  

√  

39  �n0N ��80�  Literal 
Interpretation 

Literal 
Interpretation √  �n0N ��80�  √  

 ��80�
�n0N  √  

40  j   Relevance Relevance √  j   √  j   √  

41  
 ����-

��G	Y,�  
Terms Index Terms Index √  

 ����-
��G	Y,�  √  -    

42  
��8 �� +�

�Z���B 
Bag of Words Bag of Words √  

 �� +� ��8
�Z���B  

  -    

43  �0N9.�B  Parameters Parameters √  �0N9.    -    

44  
 ��G	Y,�

�9�.  
Relevant 

Terms 
Relevant 

Terms  √  
 ��G	Y,�

j���.  
  -    

45  �B%7�!�$  Headers Header   %7�!�$    -    
46  E�-�$�B  Acronyms Acronyms √  E�-�$    -    

47  �F�u� }��G  Prepositions Preposition   �F�u� }��G  √  -    

48  
Ut& +�B

�0��2�  
Inflected 

Forms 
Inflected 

Form 
  �0��2� Ut&    -    

49  
 >� %. �-����F
 � %. �-����F

T9t�.  

Term 
Frequency, 

Inverse 
Document 
Frequency 

Term 
Frequency 

(TF) 
  � %. �-����F    -    

50  
 H��� �� �

�%7B�  
Discriminatory 

Value 
Discriminator

y Value √  
 H��� �� �

�%7B�  √  -    

51  
�Z�� #$�/F-

��D.��{ +�B  
Stopwords 

[Stop words] 
List 

Stop word 
List  

  ��D. ��{ �Z��    
�Z�� +�B

��D.��{  
  

52  �%77� ��HD��B  Parsers Parser   �%77� ��HD�    
 ��HD�
�B �%77�  

  

53  
�;�� +�B

��$�  
Nominal 

Sentences 
Nominal 

Sentences √  ��$� �	��    -    

54  �F�u� �	��  Prepositional 
Sentences 

Prepositional 
Sentences √  

 �	��
�F�u�  √  -    

55  

 ��@���
 ����	
�
 �-�"Z��
#�-� ��  

Lexicographic 
Database 
WordNet 

Lexicographi
c Database 
WordNet 

√  

 ��@���
 ���	
�
 �-�"Z��
#-� �  

  #-� �    

56  
��9�D. +�B

}����.  
Synsets Synsets √  

��9�D. +�B
}����.  √  -    

57  #��9�9.�B  Entities Entities √  #��9�9.    �/���9�9.    

58  
 ��@���

 ����	
�
��8B�$�7&  

Ontology 
Database 

Ontology 
Database √  �$�7& ��8B    

 ��@���
 ����	
�
 ��8B
�$�7&  

  

59  
 ��� E�n-
 ����


SMART SMART √  
 ���) � ��$�

 ����

  � ��$�    
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� ��$�  (� ��$�  

60  �-�� ���.  Interlingual Interlingual √  �-�� ���.  √  �-�� ���.  √  

61  
� ��� +�B
�/�  

Empty Phrases -  -   -   

62  +��� ��=  Conventional Conventional √  +��� ��= √  -   

63 
 �9B
��972.  

Artificial 
Intelligence 

Artificial 
Intelligence √  

 �9B
��972.  √  

 �9B
��972.  √  

64  ?�. �9F  Hypertext Hyper Text   ?�. �9F  √    √  

65  
 +�B ���
m	Y,�  

Term Vectors Term Vector   m	Y,�  ���    
 +�B ���
m	Y,�  √  

66  
 +�B 9�����

�N9  
Boolean 

Operators 
Boolean 
Operator  

  
 +�B 9�����

�N9  √  
 +�B 9�����

�N9  √  

67  T9t�. ����-  Inverted Index 
Inverted 

Index √  T9t�. ����-  √  
 ����-

T9t�.  √  

68  ����
 ��� Natural 
Language 

Natural 
Language √  ����
 ���  √  -    

69  ���! ?�.  Free- text Free Text   ���! ?�.  √  ���! ?�.  √  

70  
�Z�� 'B +�B

�8�9- 
Homographs Homographs √  

�Z�� 'B +�B
�8�9-  √  

�Z�� +�B
�8�9- 'B  √  

71  
  9n7. ��80�

��C�7&  
Pragmatic 

Interpretation 
Pragmatic 

Interpretation √  
 ��80�

��C�7& 9n7.  
  -    

72  �@$�7&  Recognizer Recognizer √  �"�$�7&    �B�@$�7&    

73  ��� %7  Ranker Ranker √  %7 ���     �B%7 ���     

74  J9��.�B  Module Module √  J9��.    -    

75  ��&   String String √  ��&   √  -    
76  ��$� � ���  Noun- phrase Noun-Phrase   ��$� � ���  √  -    

77  ���7�. J9�&  Hyponymy Hyponymy √  ���7�. J9�&  √  
 J9�&
���7�.  √  

78  
 #�- � �� ��8

 �9�8�-��
[�9�87���]  

Princeton 
Word Net 
Package 

Princeton 
Word Net 
Package 

√  
 #-� � ��8

�9�87���  
  -    

79  E9/0. ��� Sub-concept Sub Concept    �.9/0. ���    -    

80  ��8�� ��N!  Alta Vista Alta Vista √  ��8�� ��N!  √  ��8����N!  √  
81  +���- +��F  Token Space Token Space √  +���- +��F  √  -    

82  
 �48-" 

	�-��"  +
+ ��� +��F  

Vanila Version 
of Vector 

Space 

Vanila 
Version of 

Vector Space 
√  

 +	�-�� �48-
+ ��� +��F  

  -    

83  + �9D�B  Proximity Proximity √ + �9D�B  √  + �9D�B  √  

84  ��9;� #0�  Forward Pairs 
Forward Paris 

[Pairs] 
  ��9;� #0�  √  

 #0�
��9;�  √  

85  ��[� #0�  Backward 
Pairs 

Backward 
Paris [Pairs]  

  ��[� #0�  √  
 #0�
��[�  √  

86  ���V�B Registers Register   #�V    -    

87  �-����5�  Backing Off Backing off   �-����5�  √  -    

88   +�B %2.Gerunds Gerund   �;�F  %2.    -    
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�;�F  

89  
 �@$�7&

��$� � ���  
Noun Phrase 
Recognizer 

Noun Phrase 
Recognizer √  

 �"�$�7&
��$� � ���  

  �B�@$�7&    

90  �$ �F  Farsi -  -   -   

91  
�5�  ��$

H7��I  
Lovins 

Stemmer 
Lovin 

Stemmer 
  

 ��$ �5� 
?��I  

  -   

92 
�5�  ��$

�� 9�  
Porter Stemme 

[Stemmer] 
Porter 

Stemmer  
  

 ��$ �5� 
�� 9�  

  
�5�  ��$

�� 9�  √  

93  #=�  Precision Precision √  #=�  √  #=�  √  
94  #F����  Recall Recall √  #F����  √  #F����  √  
95  �B%-98�  Suffixes Suffix   %-98�    -    

96  �B%-95��  Prefixes Prefix   %-95��    -    

97  �0-  Negation Negation √  �0-  √  -    

98  ���  Mood Mood √  ���  √  -    

90   %2.  Infinitive Infinitive √   %2.  √  -    

91  + ��C� X ��.  Indicative 
Present Tense 

Indicative 
Present Tense √  

 X ��.
+ ��C�  √  -    

92  �;��0�  Comparative Comparative  √  �;��0�  √  -    

93  #O�2.�B  Consonants Consonant   #�2.    -    

94  �O92.�B  Vowels Vowel   �92.    -    

95  
 ��&  ���

���/�-�  
Terminal 
Substring 

Terminal 
Substring  √  

 ��&  ���
���/�-�  √  -    

96  
 �F�u� #N�G

i��  
Plural 

Possessive 
Plural 

Possessive √  
 �F�u� #N�G

i��  √  -    

97  
 +�B%-98�

�;�F  
Verb- suffixes Verb-Suffix   �;�F %-98�    -    

98  
 +�B%-98�
i�� '$�  

Plural-noun-
suffixes 

Plural-Noun-
Suffix 

  
 '$� %-98�

i��  
  -    

99  
 +�B%-98�
�t;. '$�  

Possessive- 
noun-suffixes 

Possessive-
Noun-Suffix 

  
 '$� %-98�

�t;.  
  -    

100  
  ���9C ?�&�.
 #N�G � ��Y=

�B�7�.  

Deterministic 
Finite 

Automata 
(DFA) 

Deterministic 
Finite 

Automata 
  

 ?�&�.
 ��Y=  ���9C

 #N�G �
�B�7�.  

√  

 ?�&�.
  ���9C
 � ��Y=
 #N�G
�B�7�.�-  

  

101  A�-�@&�����  Post Processor 
Post 

Processor √  �@&����� A�    
 A�-

�@&�����  
  

102   ���-  9S.  Vector-based  Vector-based √   9S.  ���    -    

103  �$ �F� 9�  Euro Farsi Euro Farsi √  �$ �F � 9�    
 � 9�
�$ �F  

  

104  

��Y= +�
 %� �� p]9�
 +�  � ��
 U�= #-��7��

Applet Applet √  

��Y= +�
 %� �� p]9�
 +�  � ��
 U�= #-��7��

√ -   
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 � %&� J�[�-�
 ?�&�. +�  �
 �%77� #F�� �

.�9& ����  

 J�[�-� � %&�
 +�  �
 ?�&�.

 �%77� #F�� �
.�9& ����  

105  

��9�D. +�
 �� �N�9�.
 �� ���/��

  � �  +��92�
 �F��. �nF�G
 �� %77� �.
 +�  � %��

 :���- �S0,
 � >�9& ����

  � �r��
'�8�$ �� ���B

 �t�F��" j� 
.%- �� �  ��  

Bitmap Bitmap √  

��9�D.  +�
#� �� �N�9�.

 �� ���B
 �  +��92�
 �nF�G  �
 �. �F��.
 %�� �� %7�

 +�  �
 :���- �S0,
 � >�9& ����

  � �r��
'�8�$ ���B

 j�  ��
 � �� �t�F��"

.%- ��  

 -  

106 

 �N�C �G�9-
 p� +� 
�. �� �S0, -

  � �  �! ��9�
 +�� m�
 p�
 >���9� ��D��
 � m9u�

 � �n- <;�
.��  ��  

White Space 
White 
Space 

√  

 +��F :�N�C
 �N�C �G�9-
 p� +� 
 �� �S0,

�. �  �! ��9�
 m�
 p�  �
 ��D�� +��

 m9u� >���9�
 �n- <;� �
.��  �� �  

  -   

107 +��{!  Initial Initial √  +��{!  √  -    

108  �-��.  Medial Medial √  �-��.  √  -    

109  �;,�F ���� ��  Space 
Character 

Space 
Character 

√  �;,�F ���� ��  √  -    

110  

��9�D. ���-

 ��� �� +�
  � ����

 ���� � �8��[.
 ��t;��

 .� �� �0��u
 +�B �.�-�
 +�� ��

 � �;,� >+ 9F
�. �  i�9� -

 %7$ � ��9�
 � ���� �;,�

Java Script Java Script √  

��9�D. ��� 

 ��� �� +�
  � �� ����

 ���� � �8��[.
 ��t;��

 .� �� �0��u
�.�-� +�B

 +�� ��
 �;,� >+ 9F
 �  i�9� �

�. %7$ � ��9�
 � ���� �;,�

  -   
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 �� ��S0,
.��� �F�u�  

 �� ��S0,
.��� �F�u�  

111  

 � �� +%7���F
 ��9�� +��F
 ��t.� �.�-�
  � �� %B� �.
 ���- � 9,
 .�9& �F�u�
 � %7���F ?��

 U��F p�
 ����� ���9��

�.  � �� %B�
 +�  �nSN �B

 p8�� �B
���.! ��D�� +�

j[F � �9&  ��
 �9.�C ��.�
 '�8�$ �%&

.%&� J��F  

Generate on 
the fly 

Generate on 
the Fly 

√  

 �� +%7���F
 +��F �

 �.�-� ��9��
�. ��t.� %B�

 � 9,  � ��
 �F�u� ���-
 ?�� .�9&

 p� � %7���F
 ���9�� U��F

�. ����� %B�
 �nSN �B  � ��

 �B +� 
 ���.! p8��
 �9& ��D�� +�
 ��.� �� j[F �

�9.�C  �%&
 J��F '�8�$

.%&�  

√  -    

112 
 �nF�G ��
?�&���  Unload -  -   -   

113  
 �%7B� A���$

 ��HTTP 
�%& �����  

Embedded 
HTTP Web 

Server 

Embedded 
HTTP Web 

Server 
√  

 A���$
 �� �%7B�

HTTP  �����
�%& 

√ -  

114  
 %�N9� '�8�$

}��G  
Type 

Foundry 
Type 

Foundry 
√  

 %�N9� '�8�$
}��G  √   

115 

}��" +�B
 U�= �t�&

U�G  

Portable 
Network 
Graphics 

Portable 
Network 
Graphics 

√  

}��" +�B
 U�= �t�&

U�G  
√  -   

116  
  ���9C ?�&�.

 #N�G �
�B�7�.  

Finite State 
Machine 

Finite State 
Machine 

√  
 � ?�&�.

�B�7�. #N�G  
  

 ?�&�.
  ���9C
 #N�G �
�B�7�.  

√  

117  
��5� %��9= 

+%7  Stacking Stacking √  
 ��5� %��9=

+%7  √  -    

118  
 ���;,�G

�;C��  
Inner 

Product 
Inner 

Product 
√  

 ���;,�G
�;C��  √  -    

119  +H� ���=  
Bayes 

Theoren 
[Theorem] 

Bayes 
Theoren 

[Theorem] 
√  +H� ���=  √  -    

120  
 +��$ J%.
+ �.! ���  

Statistical 
Language 
Modeling 

Statistical 
Language 
Modelling 

  
 +��$ J%.
+ �.! ���  √  -    

121  
�9$�9� i��9� 

 �u��  �7S7.
Poisson 

Distribution 
Poisson 

Distribution 
√  

 i��9�
 :�9$�9�

  -    
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  � ��N�{ ��
 ���& �  �.!
 �! �� +��$
 �. ���0�$�

 #S, �� �9&
 �B��%��  X9=�

.%B� ��5- �   

 �u��  �7S7.
  � e��N�{ ��
 ���& �  �.!
 �! �� +��$
 �. ���0�$�

 #S, �� �9&
 X9=�

 �  �B��%�� 
.%B� ��5-  

122  
 � E�- �97F

���   
Smoothing 
Techniques 

Smoothing 
Techniques 

√  ���  E�- �97F        

123  
 '�� 9@N�
�9$���  Dawson Dawson √  

 '�� 9@N�
�9$���  √  -    

124  A��� '�� 9@N�  Paice 
Paice 

Stemmer 
  

�5�  ��$
A���  

  -    

125  ����-9"  Allomorph Allomorph √  �-9" ���    -    

126  �-��. }��G  Intermediate 
Letters 

Intermediat
e Letters 

√  �-��. }��G  √  -    

127  
 +�B%78.

�;�F  
Verbal 

Predicates 
Verbal 

Predicates 
√  �;�F %78.    -    

128  
 � �92.

��t�  
Unstressed 

Vowel 
Unstressed 

vowel 
  

 � �92.
��t�  √  -    

129  ��{-�t$��  Non - ASCII Non-ASCII    �t$�� ��{        

130  
 �%7B� A���$

– ������  
Server - 

Processing 
Server 

Processing 
  

 A���$
 �%7B�
������  

      

131  

MIME 
 #.	�

 + �2�C�
Multipurp

ose 

Internet 

Mail 

Extensions 
 �� +� �%-��$�
 J�[�-� ��t.�

 %7-�. ���B ����
 � �%, >��92�

 +�B U��F
 �  ������

 #8� j$9�
 �t�-���tN�

 #-��7�� �t�&
 ��B ��%

 +�� + ����
 � �! U�%��

 #.�FASCII 

MIME 

MIME 
(Multipurpo
se Internet 

Mail 
Extensions) 

  

 #.	�
 + �2�C�

 +� �%-��$�)
 ��t.� ��
���� J�[�-�-

 %7-�. ���B
 >�%, >��92�

 +�B U��F
 �  ������

 #8� j$9�
 �t�-���tN�

 #-��7�� �t�&
 ��B ��%

 +�� + ����
 � �! U�%��

 #.�FASCII 
�. 'B��F-

(���$  
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�. 'B��F.���$  

132  +��$ ���9� Truncation Truncation √  +��$ ���9�  √  
 ���9�
+��$  √  

133  
 � �Z�� <����

���! Ut&  
Free word-

order 
Free Word 

Order 
  

 �Z�� <����
���! Ut& �  √  -    

134  �=�[�&�  Derivative Derivative √  �=�[�&�  √  -    

135  %.�� �Z��  Primitive Primitive √  %.�� �Z��  √  -    

136  
 � �;��F �.�$�

�N9�0.  Participles -  -   -   

137  
 ����u
�N9,9.  Relatives 

Reletives 
[Relatives] 

  
 ����u
�N9,9. 

√  -   

138 � �&� ���u  Demonstrati
ve 

Demonstrat
ive 

√  � �&� ����u  √  -    

139  :$�� ����  Interrogative
s 

Interrogativ
e 

  :$�� ����  √  -    

140  U.��  Perfect Perfect  √  U.��  √  -    

141  + ����$�  Imperfect Imperfect √  + ����$�  √  -    
142  +�.� ���  Imperative Imperative √  +�.� ���  √  -    

143  U�F ����  Particle Particle √  U�F ����  √  -    

144  

�Z�� +�B
��D�� 

(Interjectio

n) ���B �Z�� :
 %7-�.ugh!  >

gosh!  ��
Wow  ��

 ��9- �@-��
 �0
�� #N�G
�. �&�@- ��-

%&�  

Interjection Interjection √  

�Z�� +�B
��D��  %7-�.

Wow!  >
gush!  ��
uyh!  ��

 ��9- �@-��
 �0
�� #N�G

 �&�@- ��
�.%&�  

 -   

145  ��;� ����  Root Root √  ��;� ����  √  -   

146 ��;� �5�   Stem Stem √  ��;� �5�   √  -    

147  � %. #�tN�.  Document 
Privacy 

Document 
Privacy 

√  � %. #�tN�.  √  -    

148  �?���  Ayna Ayna √  �?���  √  -    

i��  148  ١۴۴            

 ����-  �*»+ 9�$� �N9[. «.� �� �9��  
**  %�� � ��� ?��»��HD��B�7�. #N�G �" «J���. �� �C� e�3;� .%&�   �� �����&� ��B  ��n-

�..%7$   
�%& m	,� ��3;=  � ����&� ��"Z�� >I� J�%�  �.%-�  

�!) I� J�%�  � �B����- 1-�5- +� �� �� ���B √(%7�8�-  �9�- :U.�&   � ����0� >J���.
�;,�F�-�5- � }��G �� A� � :�� +�B       ��� � ���"Z�� ��9� ���0. � i���  � ����0� >�B
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    �� ��� �)���� ��B����&� >� ��� �� �Z�� �� ���. ���� 3jC �9�- �� �9 >�� ���   W��� ��9�-
�%& ���0�     � ���� ��� ���"Z��  � ?����{! }���G �t]9� � �" H >%-�   >��8�;@-� +��B

 �%��8]J���. �� ���0�. ��%�� 1P� � >��"Z�� �� �C� ��9�- �� ��9   >h�;�4. +��B��  � �B
��9�D. ��?�� �� �� %7] �� �� �� +�  .#$�B  
 +��148   J����. ?��� �� �Z��  �/] �O.� .#$� �%& ���� �;,� J���. >?�.  � �Z��   � ��B

�Z����- �%�� �.�-��-  �� ?�� +�� � %-9&345. U�N� ��9� .#F�� �2105    � ���� ��� �Z��
 ��%G) �8�;@-�94/70�Z��  � (%   .%7��8B ���5. >?�.  � �9�. �8�;@-� J���. � e�7�� �.�-

J���. �$ �F +�B86   % ��%�G) � ���� �� �Z��1/58�Z��  � (      ��$ �F J����. �� e��7�� ��.�-
 �/7� .%- �� �-�94�B ?�.  � �9�.76 �9�� ����-  � � ��� �� �Z��   ?��� � %�- ��   ��/7� ��B

7/52�Z�� �� ��� � ��"Z�� �� %�. U�t5� �  �.�-  .%7B�  
 J�%�2 �Z�� >?�.  � �%& ����� ��G	Y,� ���. 1Y�      �� ��O�9� ��%� �����- � �.�-

J���.�Z�� >?�.  � �8�;@-� +�BJ���. +��� >H�- � >�.�-  �Z�� � ?��.  � ��8�;@-� +�B  ��.�-
�. ��5- �   .%B�  

 +�BC2"D�� �E�� '� "B( �$C�9 �	FG!H� 	*� �!��' :+�	�� �� �MC�9 �B� �>	$
 � ��	
 �	�
"D�� �E�� '� ��*��
�+�	�� ������ � ���	
"D�� � E�� '� ��*��
� �	���	
  

J>�'  E�� '� KG!H�  
 '� �,'	� +�	��

"D����	
  
�>	$
 '� +�	�� KG!H�  

 @N( ������

 � 	LD��


 ��'	6� �>	$

E�� 	�  

 @N( ������

 � 	LD��

 �>	$
 ��'	6�

"D�� 	���	
  

1  
 � #F���� #=�11  �����.�
 ?�@-��. � #=�11 ����.�  

 � #F���� #=�11 
����.�  

 � #F���� #=�11 ����.�    √  

2   #F���� #=�R   #F���� #=�R  #F���� #=�R  √  √  
3  + ��� +��F J%.  + ��� +��F J%.   J%.+ ��� +��F  √  √  
4  �0��2� +��$ �5�   -  �5� �0��2� +��$      

5  �=�[�&� +��$ �5�   �=�[�&� +��$ �5�  �5� �=�[�&� +��$      

6  
 �N9[. �+9S- �N9[.

+ 9�$�  
+9S- �N9[.  

 �N9[. p- +9S- �N9[.
*+ 9�$� +�B  

    

7  � ��$�  
 ����
 ���) � ��$�

(� ��$�  
� ��$�  √    

8  �Z�� i�Y[��B  �Z�� i�Y[�  �Z�� i�Y[��B  √    

9  #0��$ +�B- U�%���"  
#0� U�%�� �$ +�B

�"  
#0��$ +�B-U�%���"     
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10  

 >�Z�� E9/0. �� ����� E�/�
�Z�� �-��. �� ����� E�/�-

�B  

 E9/0. �� ����� E�/�
�Z��  

�Z�� �� ����� E�/��B     

11  ���7�. %7]  ���7�. %7]  ���7�. %7]  √  √  
12   'B���7�. ���7�. 'B  ���7�. 'B  √  √  
13  � %. ���9��  � %. ���9��  � %. ���9��  √  √  
14  ��C�7& Z�9t� qY$  ��C�7&Z�9t� qY$  ��C�7& Z�9t� qY$  √    

15  +9S- qY$  +9S- qY$  +9S- qY$  √  √  
16  ��"Z�� }	�C�  ��"Z�� }	�C�  ��"Z�� }	�C�  √  √  
17  ��C�7&  9n7. qY$ ��C�7& 9n7. qY$  ��C�7&  9n7. qY$  √    

18  �n0N ��80�  �n0N ��80�  �n0N ��80�  √  √  
19  j   j   j   √  √  
20  �Z�� #$�/F��D.��{ +�B  ��D. ��{ �Z��  �Z����D.��{ +�B      

21  �%77� ��HD��B  �%77� ��HD�  �B �%77� ��HD�      

22  
 �-�"Z�� ����	
� ��@���

#�-� ��  
 ���	
� ��@���
#-� � �-�"Z��  

#-� �      

23  #��9�9.�B  #��9�9.  �/���9�9.      

24  
��8B ����	
� ��@���-

�$�7&  
�$�7& ��8B  

 ��8B ����	
� ��@���
�$�7&  

    

25  � ��$� ����
 ��� E�n-  
 ����
 ���) � ��$�

(� ��$�  
� ��$�      

26  �-�� ���.  �-�� ���.  �-�� ���.  √  √  
27 ��972. �9B  ��972. �9B  ��972. �9B  √  √  
28  ?�. �9F  ?�. �9F  ?�. �9F  √  √  
29  m	Y,� +�B ���  m	Y,�  ���  m	Y,� +�B ���  √    

30  �N9 +�B 9�����  �N9 +�B 9�����  �N9 +�B 9�����  √  √  
31  T9t�. ����-  T9t�. ����-  T9t�. ����-  √  √  
32  ���! ?�.  ���! ?�.  ���! ?�.  √  √  
33  �Z���8�9- 'B +�B �Z�� 'B +�B�8�9-  �Z���8�9- 'B +�B  √  √  
34  �@$�7&  �"�$�7&  �B�@$�7&      

35  ��� %7  %7 ���   �B%7 ���       

36  ���7�. J9�&  ���7�. J9�&  ���7�. J9�&  √  √  
37  ��8�� ��N!  ��8�� ��N!  ��8����N!  √    

38  + �9D�B  + �9D�B  + �9D�B  √  √  
39  ��9;� #0�  ��9;� #0�  ��9;� #0�  √  √  
40   #0���[�  ��[� #0�  ��[� #0�  √  √  

41  ��$� � ��� �@$�7&  
 � ��� �"�$�7&

��$�  
�B�@$�7&      
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42 �5� �� 9� ��$  �� 9� ��$ �5�   �5� �� 9� ��$  √    

43  #=�  #=�  #=�  √  √  
44  #F����  #F����  #F����  √  √  

45  
 � ��Y=  ���9C ?�&�.

�B�7�. #N�G  
 ��Y=  ���9C ?�&�.

�B�7�. #N�G �  
 � ��Y=  ���9C ?�&�.

�B�7�.�- #N�G  
    

46  A� -�@&�����  �@&����� A�   A�-�@&�����      

47  �$ �F� 9�  �$ �F � 9�  �$ �F � 9�    √  

48  
 #N�G �  ���9C ?�&�.

�B�7�.  
 #N�G � ?�&�.

�B�7�.  
 #N�G �  ���9C ?�&�.

�B�7�.  √  √  

49  +��$ ���9� +��$ ���9�  +��$ ���9�  √  √  

 J�%�  � 6 ��&2   �9��$  � �� +� �9.  �»  ?��.  � m	Y�,� «    ��� �Z�� p�� �� :��
�. �%�� � ���� ��� �� ��"Z�� ?�� %-9&Ut& � �B  �%�& ���0��$� ?�.  � �-9"�-9" +�B -
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