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[1�� . 

             _�$ &����(� l� 
��] 
) _O
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"6�� &���'� �`
     D�:�'G� �!# +"(!� �""P� +	�� E          �
64� k�	?  �ZQ�� ��$�� E f�? J` �Z�4�� 

              &����'� ��!L�? l��$ � ���
(�� &������ &�� ��P<z�� &
�:
G� �!# 
����<1:�
 _� &������� M#/ MN6� @�
"6�� :  

�­ ���, IFPS /Plus _!#
[1�� o
)� v�U<1�� T
N� j(� Interactive Finance and 

Plan system: ��� �6P� T�<12�  o
)� v�U<1�� X
V E &���� .  

�­ ���, SPSS    ���#
"1=J� T'�!(!� ��O
P�,0� ��Vt�� T�G� j(�  Statistical 

Package for Social Sciences  :    &J
�w� E &�������� �6P�� T�<12�
��O
P,0� .  

*­ ���$�14�0� X$��Y� T�, �(� Planner , Lotus 1,2,3 Excel�!�
41)� T�G�$   
Microsoft work , Framework , Enable   M�#/ ��"N�� �/$�¦ &���'� 

&������� M#/ �"N�� ��:
:�� RO
S'�� I(7 l"¡1� 
�'r &�������.  
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N� � &������� M#/ T
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�
���� ��#
H ���/0 _#�[�� T
N6. 
�­ M�] 
�
.'1¦$ &
�
���� ��#
H  .  
%­  ������ M#/ T
N� E &
�
���� �/
P� x7 ���"1��. 
*­ ]������ M#/ T
N� &
�
�7 ��#
H 9` &
�
���� X
P.` ���y M�. 
-­ ������ M#/ MN� &
�
�7 ��#
�7 �	
�� &
[	�')� F
(�1:�. 
3­ �
���� �#�'H ���/` MN� M�] &
. 
�­  M#/ T
N67 ��!(1)� &
�
���� �#�'H ���/` MN� 
£ T'�� ��� �Uz��� x7 ���"1��

������. 
�­ ������ M#/ T
N6� &
�
���� a'�
H M�]. 
�­  f� ��[�S'�� &
�'4)�$ ������ M#/ T
N6� Tb(1:J� &b��2� M�] .  
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                ���!"# 9'1. MN6� �
�` l� f� �7J T
h� /�')� ��� l4� � ��	
()� X
"#�� &
"N6)

         f��` �=
G� �NG &������� _(�
P� �Z]'�$ � f1Y
(� �(7$ +�H f�!# Ë
[G�  M����$ �
      f���/` ��[�r f!r ��� l� .           ���#
H ���/0 _#�[�� T
N6�� f7 T'�. �? l4� �$��� ���

             �[!1� &
���U� ���� �"N6)� &
�
���� l� T
N6�� /�'� ���/` �"�� 9'1. e��� &
�
����
      �"N6"!� �#'61� RO
S$$ �Uz�q7 �U���)�$ .         T
�N6�� '�� _#�[�� T
N6�� ��� �? e?

 # X$p2)�       +�4�h� D2�, ������$ �U7��1� &
[!� l� f.'1s 
�$ &
�
���� ��#
H l

�2[� &
�
��!� _�U6)�.  

             I(��7 
�61�!� �r�6: &
�
���� ���/0 _#�[�� T
N6�� +�	
[17 +Q�� �? +�H$
&
�
���� �#�'H MN� M��
[� .  

/P=P�%)%�5�� �#�	C &2) 8	��� )�(  

/P=P�P �%
!M�� ���%�.  


�
���� �#�'H MN� &Databases Systems �7 
h ���.$ �)DBS(  �_ �#'"V 
        &
�
���� ��#
�7 �#�� �U7��1)� &
�
���� &
[!� l�Database      ��7 ���
P1Q� 
h ���.

                                                           
)�(  ` �41 �"k ` -X%) &�'��4� " �%)%�5�� �#�	C &2) ���1u "  -!� �3�%A ���	J�� Y=hh~ i Y =�P/=. 
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DB  �      &
��
���� ��#�'H ���/` T
�N67 �#��� n��t��� l� �#'"V $Database 

Management System  �7 ���
P1Q� 
h ���.$  DBMS�<12)� X'     _O
��6�� T�
End User�2.$ ��'�27 &
[!)� �!� E M4\1��$ +.�(1��$ X'	'�� l� .  

 
�(� �%)%�5�� ��#%CDatabase l"¡1� ��!�
4� ��r�
z� ��7':
, ��67 
�q7 :  
�­  _O
�6�� T�<12)� &
�
�7End user data &
�
�7 �#'"V l# ��
�# _�$  �"N6)�

     � ���$ �I(�7 
�¡(7 �
��U6� �U���)�     �&
��'!()� T
�N� +"(� ���$�� �/
)� +L
�"N6)� �
�` l"� x��<12"!� ���
�'!()� &
=
�1,J� ���!1� T�<12�$. 

�­     &
�
���� l# &
�
�7 )   ��H'] &
�
�7Metadata  (      ���� &
��
���� �#'"V _�$
               � &
��
���� ���� +�
4�$ l.�  M1. 
hbQ l� ��� �"N6)� &
�
�7 ��67 RP�

  � �? ¢�,           ���#
H E ����<)� &
�
���� �	
6# ;O
PQ RP� ��H'[�� &
�
���
 
�6�7 v7�� ��� &
Hb(�� �#'"V$ &
�
����. 

    
�!Wz�.$ 
���[6.$ 
�"N6. 
£ ¨
Q e��/` T
N� 9` @
1s &
�
���� �#�'H �`
   &
��
���� ��#�'H ���/` T
N67 �#�. 
� ���$ �7'!U)� ���
([��$ �g
[4�
7Database 

Management System   

O�3I    �%)%�5�� �#�	C ���1u &2)  DBMS %��4         ���� n��t��� l�� �#'"V 
    ��$�<)� &
�
���� M�N6�$ ���/0 T�<12�`       &
�
���� ��"B1� ��
([��$ ��:
6)� �>���� �]'�$ 

��=�'A$ �!�: ��.�U7 
�#
=�1:�$ 
�1Y
(�$ 
�]�,$ 
�6.� $ 
���]$.  
�#�'H ���/` MN� ��C? ¯q�$
�? l� &
�
���� :  

� . X
Ä(] +4z7 &
�
���� ��#
H E &
�
���� ���/` l# ��$p2�.  
� . ��H�1!� 
�1�!7
H$ 
�!�
4�$ &
�
���� ��H'�'� l# ��$p2�. 
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 D\J��)� (1u &2) � �%)%�5�� ��#%C n4 �Co3��7X%���� 8�>?:��� �%)%�5�� �#�	C ��� 

% .           &
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�
���� ��#
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&
�
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* .        $? �/��(1� &
����U� XbQ l� &
�
���� E �r�
z"!� ��:
6)� �>���� �]'�

l./�(1� x��<12�. 
 
�?_O
�6�� T�<12)�End User ]  &
�
���� ��#
H �� +�
(1. e��� ;<z�� '�

        )�$ �.�
�1�� @��Q`$ 
�1Y
(�$ 
�6.�  F'!U)� &
�
���� X
Q/«7 ���$  ���b�� &
�'!(
&
�
���� �#�'H ���/` T
N� D��
:?$ �#�'H l"�. 

  +4z��$)� ( )5(          &
�
���� �#�'H ���/` MN�$ &
�
���� ��#
H x7 �Hb(�� k�'. 
_O
�6�� T�<12)�$.  

  

                                                           
(5)
 Peter Robe and Carlos Coronel “ Database Systems (Design, Implementation & 

Management) ,Sixth Edition – 2004 – page 8. 
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/P=P=P�%)%�5�� �#�	C &2) ���4 �%)	\�   
 Components of DBS Environment  

    &
�'4� &
�
���� �#�'H T
N� �>���       +4z��� E �\�'� �2Ó )�()6(    ���� � 
 _� &
�'4)�:  

  

  

    �K1%� �%)	\� YR@�.Hardware :       X
Q/0� &��,$ l� f(7�'�$ F':
G� +"z�$
           ��O'¡��� �\�:
)�$ �(7
U��$ ��q[��$ k��
[)� �,'�$ l.�<1�� &��,$$ @��Q0�$ .

         Z�4�� ^'6�� l� F':
G� �
�= �'4. �? l4�$Mainframes   � l� $?   v:'1)� ^'6�

                                                           
)6  (  �� ���	
� �
��
� ����  

 D\J�� )= ( �%)%�5�� �#�	C &2) ���4 
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Mini Computer  _P�<} F':
, $? Personal Computer (PC)  F'�:
, $? 
 X'"¦Laptop Computer.  
R%�)%]  ��Z�4 �%)	\� YSoftware:  �#�'�7 �	
�� ��7':
G� &
�Vt�� �#'"V _�$ 

_!. 
"r R6P�$ &
�
����: 
•  +�Wz1�� MN� &
�V�7Operating System Software �� T
�N� +L�   +�Wz�1

Windows��P<z�� D�:�'G� �� +"(. e��� f#�'�q7 ` +�Wz1�� T
N�$ Unix  
    �U:'1)� D�:�'G� �� +"(. e���`    +�Wz1�� T
N�$ VMS      ��� +�"(. e��� 

�Z�4�� D�:�'G�.  
•  &
�
���� �#�'H ���/` MN� &
�V�7DBMS Software  ²2�r�� n�
��7 +L� 

Microsoft Access +r��$�� n�
��7$ Oracle. 
•  ������$ �����U1�� n��t��Application Programs and Utility Software $ 

           �Vt�� &
W� d�,` T��<1:
7 xPP<1� +�H l� �7'14)� n��t�� _� )C++ 
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��
���� ��#�'H ���/` MN� &
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        �� $ ��O
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�
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�
���� �#�'H MN� E M��� �'4)� _�$ `  
��!=? l� ���$

      �[)� &
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�
���� �#�'H ~""	        ������� �
� � ���!"# E ��
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�
���� ��#
H 9` �!Q�� �'41: &
�
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  ��B��A6� Y R%34��)�%�!"3�� (Procedures: �#�'���$ &
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�# _�$ 
              +�, ���y$ 
�!�Wz�$ 
��!# ��U�2��$ &
�
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  I(7      ��N� �? l4� ��� $? �(O
z�� +r
z)� E   +"(�� g
6�? `     &
�"�!(1�� 9` �]
�0
7 
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  a	��>?:��  Y R%:�%bUsers:  ��#�'H MN� _��<12� l� ^�'�? �2Ó ��A 
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&
�
����: 
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(�� DH��)
&
�
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&
�
���� �#�'H T
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�V�7 l� &
�
���� �#�'H T
N� &
�!U1� �.�s. 
• # E MO���� ��261��$ T
N6�� ���/`&
�
���� ��#
H T��<1:� ��!". 
• &
�
���� �#�'�� �.
"G�$ l��� Z]'�. 
• X'Q���  ��$ l.�<1�� ��67 R.�(�. 
•             l�� ��7'!U)� &�Z��W1�� ²4(� ��� ��O
.��[�� ��6���$ &
UU<)� Z�W�
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���� ��#
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�
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���� ��#
H ��


x��<12)�. 
% .  �%)%�5�� ��#%C &"�� Database Designer :)   ���#
�� e�
�"()� a�6�)�

&
�
����(`           &
�
���� �#�'H M�"P� E xPP<1� ¨
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�
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�
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�
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Data Base Management System for DSS 
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 ���� ~H$ �.�'� ) /�')� ( &
B16� �!# )z��� �U ( �!# X'PG� 
�£
 $? l4� k7� tr�? R��
41�� +H.  

$�(�Vt�� �  ��U�� �Vt�� &�$/? �!O
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jjxcZ

MinZ

MaxZ

→
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*.  m
z� +r l# n16. ) ���Q $? n16� ( 9` ��26�
7 ���O
# � /��')� f�] T�<12.
 ¼
P)� 
�h� )? /
�` �'4. �? l4� e���$ �"�H �!#Max �"�H Õ/? $? 

Min (  
-.  ��� &
�!U1)�$ /$�G� l� �.�(�
7 ������ n�
6�� �O
(�� $ �.�'1�� �'4. �/
#

 ��/'�H �"2� ) �
�$�}( 
   /'�� ��� +r
z)� ��� �`9` l� �'41� ��UQ ���
.� @�
A :  

� ������ ���|?� Y Decision Variable   

 ���$�'4� Z� 
�"�H �]$�(��'4� �? l4� &�ZW1)� ��� � @
1�` &
�"r 
 �Uz�� �PP� X
)� l� u�
�� $? � �6P)� l� �6�(� T
2H? E +"# &
#
: $? � �6�(�

 �
4� l� 
�!�� /��. /�'� l� &
�"r $? � �/�¦9`�Qy �
4� .  
 �7 ������ &�ZW1) �/
# ���.$x1 , x2 , x3 ,...  

= O��� ���1 Y Objective Function    

   /��)� 
�h�$ ������ &�ZW1� x7 �Hb(�� x�� ��UQ ����r _�
.� Z�(� _�$
 X
L� � f���s : �[!41�� o
�` � k7��� o
�` .  

  
  

  ¢�,cj �#��  Objective Function Coefficients   E &�ZW1)� &b�
(�
h� ���/ E ������ &�ZW1� �C
2� ����� '�$ � 
�h� ���/ 
�.  

� �K	!*�� Y Optimization   

   M�N(� 
�` �'4.$ e?  
�h� ���/ +�!�� $? 
�h� ���/:   
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/ 1	���� Y Constraints   

   f"�N(� l� �s$ � 
�h� ���/ ���� &
6.
�1� +4} �!# ���
.� &
Hb# _�$
 o
1�� +4z�� �Qq�$ � �:$��)� �!4z)� 
���[� m$�}$ /$�, l"� f!�!�� $? :  

  
  

¢�, :   
aij &
=�<)�$ &bQ�)� &b�
(�   Output Coefficients  X�(� l# t(�$ 


�(.�'� /��)� /�')� XbW1:�  
  bi /�')� l� �,
1)� �(2�� Capacity  
0 ��5!:�� 8�# ¢�G D*� ���|?�� }!# ���%
u ¢��G Y : 

xj ≥     0 

�'A ��
�P� $@���
1�� &�'U�� ��1� _UQ n�
��7 :  
 R@�.: 7!K %� mob t� ��� � ��	�4 �!\J�� t# �53?��:  

�.  �!4z"!� _O
�6�� 
�h� �.�s ) M�N(�Max I�[  $? Min.(  

�. 
��!# ��U�2�� ������ �<1� ��U12. ��� &�ZW1)�$ 
�h� x7 �Hb(�� k��'�. 
%. �!4z)
7 ��!(1)� /'���� R.�(� . 
 R%�)%] : D\G �u 7� 	�� D\J�� DK	v ���%?�� ��	M;� �%5I©4 7
%K�:  

�.  ������ &�ZW1� �.�sxj 

�.  
�h� ������ E &�ZW1)� �C
2� &b�
(� �.�scj 

*.  M�N(� 
�` 
�h� ���/ �.�sMax I�[  $? Min. 
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%.  &
=�<)�$ &bQ�)� &b�
(� �.�saij 

*.  �,
1)� /��')� �.�sbi 

-. �')� l� /�'� +47 ��!(1)� /'���� l# Z�(1�� �6.
�1� +4z7 /� ≥   $?   ≤ 
3.  d�Q? m$�} $? ���!2�� T�# m$�} �.�s. 

   o
1�� ���U1�� �Q
6� ��� k��'1�$:  

 z�5MI)= :(  

 n16)� l� �U��� /�# X', ���H �
 � 9` �(2� �6P� ���/�A  l� �U��� /�#$ 
 n16)�Bl4� k7� tr� �!# +Ps _r ��/
��� �62�� XbQ 
�=
1�` D� ���  �� 

 �� M!(��:  
 l� ��,�'�� �(U���A 9` @
1s 2 ���$�� �/
)� l� ��,$ P1 $ 8 l� &��,$ 

 ���$�� �/
)�P2 $ 5  ���$�� �/
)� l� &��,$ P3  .   
 l� ��,�'�� �(U���B 9` @
1s 5 ���$�� �/
)� l� &��,$ P1 $ 5 &��,$ 

 ���$�� �/
)� l�P2  $ 6�$�� �/
)� l� &��,$  ��P3  .   
   �6P)� d��$20      ���$�� �/
)� l� ��,$ p1   $ 40      ���$�� �/
)� l� ��,$ p2  $ 

30 ���$�� �/
)� l� ��,$ p3.   
 l� ��,�'�� �(U��� k7� �? M!(�� ��A X/
(. 50 �(U��� k7� $ � ���J$/ 

 l� ��,�'��B X/
(. 40 ���J$/ .  
 DL�:  

 '� +7
�)� _U�� n�
�t�� �`:  
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6�$�
�t�� +G +L��� +G� 9` X'	'!� �[!1� D��
:? n ��b#? _U�� ) 
 ��� +L� +, D��
:? �!# ^b�b� &
�!"(�� ¸'c ���� 9` ^'=��� D�
U!� l4�

��U�� n��t��( �"�H /
�` $ �1x n16)� l� 
�=
1�` D� ��� �U��� /�# A $  /
�`
 �"�H2x n16)� l� 
�=
1�` D� ��� �U��� /�# B '� +G�$ � :  

 
 

 '� �7
2�� +G� D2, f���s l4� e��� _"N#�� k7��� �"�H$:  
  

 +2r� ~]':$�4.
� n�
��7 T��<1:
7 �7
2�� +G� /
�«7 T'�6: ���$
Microsoft Excel ��� ��6�� XbQ l� Solver.   

�P/P=P 1 8%2) B%�4 Y�� 8��>?�%4 7Mb ��%)�4 DL ���C &#Solver   

Hb��� x%?�� ��%)V�� m%*�� D�5� }!# :  

  

  

  

  

  

 ��U�� �Vt�� @�'A +G ���H M#/ T
N� g
6�� ���� +2rJ� T��<1:
7 �7
2��
���
1�� &�g��=0�:  
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H�$ �!# &
�
���� +Q/? � �
��
� +"(�� �Sheet1 E x�)� ��261��$ D���1�� /
"1#
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 +4z�� )-(   
R%*�%] �%4%:L� Y :  

� ��!�� E � C2 ����
1�� �W�P�� T�<1::  
= A3 * A2 + B3 * B2 

2 ��!�� E � C4 ����
1�� �W�P�� T�<1::  
= A4 * A2 + B4 * B2  

 

  

  

  

  

  

  

  

  

% ��!�� E � C5 ����
1�� �W�P�� T�<1::  
= A5 * A2 + B5 * B2 

4 ��!�� E � C6 ����
1�� �W�P�� T�<1::  
= A6 * A2 + B6 * B2 

 +4z�� E 
"r +"(�� �H�$ $���$ )3( .   

 D\J�� )5(   
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.b�� E +L� _U�� n�
�t!� o$�� +G� �`A2 $ B2 &�ZW1� �"�H �? e? 
 _� ������:  

  
 l�? ��!�� E 
�h� ���/ �"�H �'4� 
�!=C2_�  : 
 

  

R%34�� ���%?�� ��	M;� �%5I%4 x%*�� DL� 1%ªu Y :  

�.  �"O
��� k1]` " &�$/?Tools " ���� �1Q�$"solver "  �  ��',  $�6	 ��N.
 M:
7 "Solver Parameters "  +4z�� )�(  

  
  
  
  

 +4z�� )3(   
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 D\J�� )((   

 D\J�� )�(   

  
�.  +�G� E +Q/?"É Set Target Cell "  ��!�� �=��C2
�h� ���/ �"�H ��!Q . 
%.   �1Q�Max�  ��
�# T
�? �/'=')� &��
��� l "Equal To "  E 
�h� ��

{
7��� M�N(� '� �7
2�� _U�� n�
�t��. 
*.  +�G� E +Q/? "By Changing Cells "  ��!�� l� 
.b�� �=���A2 ±,$ 

 ��!��B2 M���� 
��] /'=')� 1 . 
-.  ���� ��q[�
7�� �!#"Add " M:
7 �Qy ��',  $�6	 ��N."Add 

Constraint " +4z�� )� (  
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 +4z�� )�(   

3.  +�G� E +Q/? "cell Reference "  ��!�� l� 
.b�� �=���C4 ��!�� ±,$ 
C6 g��=0� E �7'2�� M���� 
��] /'=')� %�b#? . 

�.  +�G� E +Q/? "Constraint "  ��!�� l� 
.b�� �=���D4 ��!�� ±,$ D6 
z�� l� ®
L�� 
�U�� M�H 
��] /'=')���U�� m$�. 

 �� �!# ��q[�
7 ���� "Ok "  �7
2�� ��'G�  $�6	 9` �/'(!� "Solver 

Parameters "  +4z�� )�(   
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 +4z�� )�K(   

 

�. !# ��q[�
7 �������  "Options "  M:
7 ��',  $�6	 ��N."Solver 

Options " +4z�� )�K.(   
  

  

  

  

  

  

  

  

  

  

  

�.  /�,) +§(] ( ���
1�� &��
���: 
Assume Linear Model 

Assume Non-Negative 

Show Iteration Results 

 Z�W� �$/ l� _� 
"r ���12]  ��'G�  $�6	 E &��
��� _H
7 
�?  
�K. ������q[�
7  �� �!#  "Ok "  �7
2�� ��'G�  $�6	 9` �/'(!�"Solver 

Parameters "  +4z�� )�(  
��.  �� �!# ��q[�
7 ���� "Solver "  M:
7 ��',  $�6	 ��N. "Show Trial 
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Solution "  +4z�� )��.(  

  

  

  

  

  

  

��.  �� �!# ��q[�
7 ���� "Continue "  
.b�� E M���� ZW� °,b� � :A2  $ 
B2 $ C2 $ C4 $ C5 $ C6 . (. ���$� _U�� n�
�t�� X'!, �,? �7
L� 

 _� ������ &�ZW1� �"�H �? ¢�, �
�!L�? ²�� l4�$:  
 

 

 ���/ �"�H �'4� 
�!=? l�h� ��!�� E 
�C2 _�  : 
 

�%.  �� �!# ��6�� �7
� "Continue"     M:
7 ��',  $�6	 ��N. �? 9` � 
"Solver Resolution "  +4z�� )�� (  � �!# 
��] ��6� ��� +r E °,J

����"  Continue " 
.b�� E M���� ZW1� A2 : $ B2 $ C2 $ C4 $ C5 $ 
C6�t!� d�Q? X'!, �'�S j(. ���$ �  _U�� n�
 . 

  
  
  
  

 +4z�� )��(   
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 +4z�� )��(   

  
  
  
  
  
  
  

N�� �o
L)�$ ZQ�� +G��  +4z�� )�% (   $�6	 �'�S �� ��N.
 ��'G�Solver Resolution "  

 �"�H �? ¢�,&�ZW1�_� ������ : 
  
  

 ��!�� E 
�h� ���/ �"�H �'4� 
�!=? l�C2 _�  : 
 

�*.  �
��� +(] "Keep Solver Solution  " �Y
7 Ë
[1,J� &/�? ��` ZQ�� X$
 �
��� +(] $?  �+2rJ� �\[	 �!# "Restore Original Values  "  ��`

��� X$�� X$�Y� 9` �/'(�� &/�?e o$�� +G� _U(. . 
�-.  �"O
H l� /�, "Reports "  _�$ 
��.�� ��� &��
��� : 

Answer Report    
Sensitivity Report   
Limits Report 

�3. r ��bL�� �.�
�1�� ��N�+2r0� R6P� 9` 

¡� �!�12� +"# &
H�' . 
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z�5MI)�(  
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1�� _U�� n�
�t�� 
6.�� l4��:  
  

  

 &�g��=0� ^
��
7&�'U��$ �| ��7
2�� 
 n�
�t!� o$�� +G� �? +4z�� E x�� _U��

 )�* (  +4z�� E x�� o
L)� _O
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 l�? ��!�� E 
�h� ���/ �"�H �'4� 
�!=C2 _�  : 
 

 

  

  

  

  

  

  

  

  

  

  

  

  

�P0P 8��>?�%4 x%�� T�M>?�� DX%:� ���C &#1 8%2) B%�4 D:E@� ¤�   

�P0P�P x%�� T�M>?�� <+%l   

 �� ��� $ �
z1�J� �(:�'�� ��
h� @�
"6�� l� o
)� v�U<1�� @�
A �(�
# RH'1� &
"N6)� +��12� v�U<1�� @�
A R6P� T
# +4z7$ �v�U<1�� �g
[r �!

x#'� 9` o
)�:  

  

 D\J�� )�/(   

 D\J�� )�0(   

6350z ====
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•  +=�� �ZPH o
)� v�U<1�� @�
A  
• +=�� �!.'� o
)� v�U<1�� @�
A. 

 ���:
¦ u�P� �
(�"¬ +"z� o
)� v�U<1�� @�
A I(7 �«] ��� 9` �]
�0
7
 ��6��$� �.�
�� @
1�0 )��4��
1: ���12� @�
A �#��$ (  ��"r &
Hb# +"z. 
�¡(7$

��=
1�0� $ ���.'21�� �Uz��� �� �"N6)� E ���
)� �Uz��� 
��] +Q��1�.  
 &������� M#/ E T�<12� ��� o
)� v�U<1�� @�
A I(7 _!. 
"�]$�.��/0�:  

�.  p�61��e��/0� 

�. ��6��$��� ���
)� �.�
�1�� 

%. X
)� a?� ������� 

*. �!�
(�� d'��� v�U  

-. $�= ��@
1�0� 

3. �
"L1:J� +�!s 

�. DO��¡�� v�U  

�. &
(��)
7 p�61�� 

�. �
"1OJ� ��
� R�6P� 

�K. g��z�� $? ����� 
�£ &��62�� M���� 

��. �r�z!� ���
)� &
=
�1,J� �.�s 

��. �.�
"L1:J� �.�
z)� M����. 
 �(��� D2, ¶�� ������ M#/ MN� �
�` l"� +Q�� ��� v�U<1�� @�
A �`

y ¶(� ��"N6)� �	
Q d�Q? $ ��#
6P�� &
#
U�!� �	
Q v�U  @�
A �='� ��Q
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»'6�!� d�Q? $ &
�[z12)
7 . ������ M#/ n���7 l� ZL4��  �':�� E �='. �
��
,$
o
)� v�U<1�� X
V E &������� M#�� ��=')�.  

   T��<1:
7 o
)� v�U<1�� @�
A �,� ���H M#/ T
N� g
67 ��� X$
\6:
 $ &
�6�� @�
A l� ZL4�� ��:', E ��
(] ��/? �(. f�` �` � +2rJ� X�$/ $ u�	


� �r�z� ���
)� &
=
�1,J� �.�\1� ���H M#/ T
N� g
67 X$
616:$ �o
)� v�U<1��..  

�P0P�P <+	l %� �E�J� ���%�� �%A%�?�@� �K�v  

� E o
)� v�U<1�� �
r�? l� �
�:
:? �
6r� o
)� p�61�� k�	? &
#$�z)
 +�H ^$�z)� $? �r�z!� ���
)� &
=
�1,J� �.��1� �!�:$ ��
�1#
7 ���$ �./
P1HJ�

 &
=
�1,J� ��� ��P� �.�s.  
 9` p�61!� j���� �(��� ¢�, l� M2�. ���
)� &
=
�1,J
7 p�61�� �«] T
# +4z7$

 
C x"2H:  
�. !� ���
)� &
=
�1,J� Z]'1� ���$ +=�� +.'� p�61�� �!# 
���H �
"¡� �qz6"

 ��� �!# X'PG� �/
P� /�(1� ¢�, � +=�� �!.'U�� &��
"L1:J� +.'�

�1[!4�$ 
��$�} ¢�, l� R!1 $ X�'���. 

�.  +L� e���$ � ��,�'�� �62�� ��6���� f��� �$
B1� J e���$ +=�� ZP��� p�61��
��!�Wz1�� ��$��� �r�, M#�� +=�� �ZPH ���
� &
=
�1,� X
)� a?�$ 

+�
(��.  
 �}
�)� F'!:�� X$
616: ��qz6"!� ���
)� &
=
�1,J� �.��1� D��
:? ��# »
6�

 +2rJ� �H�$ �!# f1V�7 ���
4�0 _�
.� @�'A T��<1:
7 .  
_� ���
)� &
=
�1,J
7 p�61�� ��/
(� $)��(:  

FN = ����S ( A / S – L / S ) – PM  * S * ( 1 – POR ) 

                                                           
11  ` d��4[�� �[« " x%�� D�!
?�� � a%"?X@� ���1u " `�Kr	?�� � �J�!� ���	�� ��1 ` a%"# Y=hh= i Y �h=.  
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 �?  ¢�, :  
A    :   �r�z�� &�/'='� ��� +L� ) �r�z!� ���'"(�� ������)� l� �Qp�$.(  
S  :     E
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