
1

1

� � � � � �� � � � 	
 � � 
 � � �� �
� � � � 
 
 � 


� � � �� � � 
 �
� � � � � � � � � �
� 
 ���� 		� � �
� � � 
 
 � ������

2

� �� � � � 
 � 
 	� � 
 
 � �
 !

� � �� � � � 
 
 �� � �" #$
 
 � �� � %�� 
 		
 
 �
� � #$
 
 � ���� %�� � �� 
 		
 
 �

&� 
 � 
 � � �
 � � �� 
 �

� � 
 		
 
 � � ��� %�� � �" #$
 
 �
&� � �� �� �� �� �

� ' � ( �� � �� �%
 � 	
� ) #� � �� � �

� � * 
 � #� �� � �� � 
 �%
 � 	
� +� $� 
 � � � ,� � 
 � #
 ��$

3

) " � #��� � 
 �� � #
 � 


� ' �� �� � 	�- 
 
 
 
 . #�� �� 
 � /
� � � 0� � ,�� � 0� 1

� ' � � � 
 � � � �� � 	� � � %�� 	� � 
 �� � � �� �
2� � - � �� � �� � � �� � 3

� � � - � � � �� �� � �� 
 � � � � 	� � $,�� � � �2! � � � �$� #�
� 
 
 %��� �( � � ! �� � �� � � 
 � �$� #
 �� 
 
$�� ! � �
%� � � � � � �3

4

4� � #
 /�� � � �5
 
 � #� �� � �

� � #� �� 
 � � 
 � �" #$6� 
 		�� � � 	�� 
 �
� � - 
 � �� 	�7
 %��
 � � � � � � �� � � / �89+,�
 
 � 
 
 � 
 ,�

. #
 
$��� � 
 � � � 
 $,�
 � � �

� � � � � 	� � � �� #- - � 
 � �- #
 � � � � 
 � ,�%
 � �� � �
&4� �
 � 
 � � �� � �� ��� #- - 	�
 
 �� � � � 	� � � �

� � �� � � � � 	#
 �� #� ��� � � �
� 
 �� �,�" � � %! �%�� ��� 
 �! �
 
 	
 � � �

5

: $- �� � 	�� #$
 
 /�� 
 		

Dell
DB

���������	��
 ���
�

�

��������� ���

Tuesday

Vendor
1

Vendor
2

����� �����������

�������

�

���

6

: 
 � � � �� � 	�+
 � " 	
 � �

� : 
 � � � - � 
 � �� � � � %� 
%� ,�
 �� ��� : : +,�8+� �
� � � � � %� 
%� ��� 
 ��� � 
 
 - 
 
 � �� � �� 
 � � � � 
 � ,�


 �� �,��  ) +�
� ; � � � � �� �
 
 . #
 � � 
 %<��; � � � ��� � � � �
 
 
 %<��

: 
 
 � � <

� � 
 * �� � � � �� 
 �2� � � � 	� � �
 � �3
� 4� �� � =��� 
 �� � � 
 �� #� " 
 
 � � ��" $�
 � � � 	! � $� <



2

7

: 
 � � � �� � 	�+
 � " 	
 � � ��

� 4� � 
 � 
 � � �� � ,�! 
 � - - 
 
 � ,�� �%%	
 ! � 
 
 �
� � �� �
 
 
 � � �� #- - 	�
 
 � � � � � 
 �%���
 
 
 � � �" � � ( � 
 � %�

� $� � 
 � � ���� � ! �%� �� � 
 $�� � 	( �� � �� � 
 � � #" <

� � 
 � #
 ��$,�� #� � � 
 �7� � �� � �
� ; � � ��� � � 		� ! 
 %�� � �� 
 
 �! � � �<

� ; � � ��� � � 		� ! 
 %�� � �� � ( 
 �%
 � �� �� � � <

� � � ! �%� �$� #�( 
 
 - �� #���� � 
#%
 
 � <

8

� � �

� ' � � $�� � 
 
 �- � 
 ��� �- � � � � �
� +� $� 
 � � �� � ��� � 
 � 
 � 	�- � 
 � �� ���� 
 �

- 
 � � 
 � � �
� 4%
 � ����� � � �� � ,�� 
 � #
 
 �� 
 � � � �
 
 �

� � 
 		
 
 � �� #� � 
 
 %�" $�� 
 	- �� � �� � 
 �" #$
 
 �
� 
 � 
 � � �

� ' � � � �� 
 �� #� � �� � �� �� 
 >� ?�

9

: $- �� � 	�� 
 		
 
 /�) � � 7� �

Database
server

Application
server

Web
server

Users

��� � � ������� �
�	��
�� � 
��

� �	��� ��� �	� �

49.95
���	���	�	� ���	�

Queries,
Accounts,
etc.

10

: 
 � � � �� � 	�+
 � " 	
 � �

� � � 	� � � �� � �� � 6; 
 " 6) - - �� 
 
 � 
 
 � ,�
%�� � 
 �" #��� � �	� � %�

� ; �� 
 �#� 
 �� ��>; 
 " � - � � 
 ?�
 
 � 	�
 � � � � 
 �
� +�� ( �� � �
 ! �� � � %�� � �� � � � � � �- �� � � �� � � � � 
 �

( � � ! � �� #� � � � 
 
 �

� 8
 . #�
 
 � �� � � - 	
 * �%� �� � � �� �� � �
&� * � � - 	
 / �) � � 7� � ���� #
 
 %�� #��4�	�( 
 �5�� � 	%��� � %�

� �� �	� 
 �� � � - � � 
 
 � ���� � %��� �2�3<��4�� 	�� � �

 
 � � �� � � � � 
 <��� � � - � � 
 
 � �" � #� � ��" $�� �� 
 
 � �! � � �
" #$�5�� � 	%��� � @� <

11

: 
 � � � �� � 	�+
 � " 	
 � � ��

� � * � � � � � 
 �� ��� 
 � � �� �� 
 ��� �� 
 � � � �� � ,�
 �� �,�
� 
 
 %�� � � � 
%�� #� " 
 
 � �

� A
 
 - �� � �� � � 
 
 %,�- 
 
 � � � � 	�%� � � �� 
 � 
 
 � �
� ' � � � � �� � �� #� � �� � � �

� � * � � - 	
 / �0� �� � � � � �� � �- 	� � 
 � � � � � �� 
 �� � 	
 �
&) /�BC6
 � � � ��� 
 �DE�C�
&� /�BF6
 � � � ��� 
 �
 * � � � 	$�1�
&� /�B� 6
 � � � ��� 
 �DE�� �

12

9�� %�� � �� 
 		
 
 �

� ) �� � G� 
 �#� 
 �� ��� 
 � 
 � � �
 � � �� 
 � ��� �
��� %�� � �- � � 
 � �� � � � �� ��
 
 �� � ���
 � ��� 
 �
� � 	
 �

� � � ! �%� �� 
 � 
 � � �
 � � �� 
 � ���� %��� 
 �
 �� � � �
- � � 
 � <

� ; 
 @		�� �#%$/
� =� � � 	
 @� �+� � 
 8� � ( �� 
 � � � �. #
 �� � %�� � � 
 
 �

2�
 �� ( � 3

� 2� #" � �� � %�� #� � � 
 �� �
 � �3�



3

13

+� � 
 �8� � (

� 4� �#�� �� � /�� � 	� 
 �� � 
 �
 
 � #
 � �� 
 �
 . #� � �� � /�
2� �- � � 
 ��� ��� - � 
 � � � � ������ - � 
 �� � � �- � � 
 � �
	�� ( �� � ��� �3

� 4� �� �� � � �� 	#� �� @��
 
 � � /�� � � - #�
 �� � 
 �
- 
 �� � �- � 	�
 �� 
 � � 
 � � � 
 �� ��� � 
 �� �� � � � � � �� �
� � � 
 �* �� ��� � 
 �; 
 " �
� ) ��
 ! �� �*#- � �� 
 
 %
 %�

14

� � � � � � � � �� �' � � 
 �* �� ���� 
 �; 
 "

� � � #� 
 
 � � 
 �- � � 
 � �
� +� � 
 ���� � 
 
 
 � - � � %� �� � �
 � ! �� � %�� � 	#� � �

��
� ' H�,GI�E�06� ���- � � 
 �G	�� ( � �� � �� - � � 
 � ,�

�� � 	#%�� � �- � � 
 ��J�� ����G%� 
 � �� � � �	�� ( �� � ���
� � 
 
 � � �" � � ( ! � 
%� ,�" #��� 		� ! � �� #	��- 	�� � � �� � �

" $�' � � � � � 
 �	
 �� � � � � 
 
 - 
 
 � 
 � � �2�� 		� ! �� �
	�� ( �3

15

� * � � - 	


i

j

�
��������� ����� �
�

j
� � �
��� � � ����� � � ��
	� � 
 � � � � ���

i

1/3

16

8� � %� � �; � 	( � �� � �� � 
 �; 
 "

� � #- - � � 
 �� �� �� �� 
 � � � 
 �! � � � 
 ��� � � �
� � � - � � 
 � � ��� �� � 
 �- 
 � " � " �	��$�� � � � �! 
 �
� 
 
 �� � �- � � 
 �� � � �� �� 
 
 � � �� �� �� 
 �

� 4��! 
 ��� 		� ! �� �	�� ( ��
 � � �� � � �
 � � %� � ,�
� � 
 �- 
 � " � " �	��$�%�� �
 �" #��� � �� ��� � 
 �- � � 
 �
! 
 �� 
 
 �� � 
 � �� � ��� �� �� 
 � �" $�� � 
 �� 
 � � � 
 �
' � �

17

8� � %� � �; � 	( � ��

� � � � 
 � �� � ��
 � � �� � $�� 
 � � � 
 �� ,�� � 
 �	�� �� �
' >' >K ' >' � ?K ??��� �� � 
 �%�� � 
 �" #��� � �� ��
- � � 
 �� �� �� � �%#
 �� � �� �
 � � %� � �! � 	( �

� 4� �#�� �� � /�- � � 
 � �� 
 
 ��� - � 
 � � � � ��� �
- 
 � - � 
 � �� � �� � �� � ! �� ��
 � �� �
 � � %� � �
! � 	( 
 
 �! � #	%�� �� �� �� � 
 � �

� : � 
 �� � � � /�	�� �� �� � �%�� � 
 �" #��� � �E�
- 
 �� � �- � 	�
 �� 
 � � 
 � � � 
 �� ��' E�+� � 
 8� � ( �

18

� * � � - 	
 /�: � 
 �; 
 " ��� �0LFM

Yahoo

M’softAmazon

	

��
 � ��
 � �

� ��
 ��� �

� � ��
 � �

	

� �



4

19

� �� #	� � �� � �� �8� � %� � �; � 	(

� � � � 
 � �! �� � �� � 
 �� 
 � �� 
 �� E�H0,0,K ,0I �

 
 - 
 
 � 
 � ��� � �� � 
 ��%
 � �� � � � �
 � � � �; 
 " �
- � � 
 ��� �� �� 
 � �� � 
 �#� �� �� ��2�� - � 
 � � � � 
 �3

� 8
 - 
 � � 
 %	$�� - - 	$�� � 
 �� � �
 �* �' � � �� ,�
� 		� ! �� � �� � 
 ��� - � 
 � � � � 
 �� � ��	� ! �	�( 
 �� �

 � � %� � �! � 	( �

� � �� �� �
 * �� � � ,�" #��� " � #��N� ���
 
 � � �� � � ��� �
� #���� �
 � � ��� �
 � � �� � � 
 ���� � 	�%�� � 
 �" #��� � ��

20

� * � � - 	


� � . #� � �� � � �� E�' � /
� $ E�$6� �O�� 6�

� � E�$6� �O��
� � E�� 6�

y
�

�

m

1
1
1

1
3/2
1/2

5/4
1
3/4

9/8
11/8
1/2

6/5
6/5
3/5

�	�	�

21

� � 	� �� � �: � 
 �� . #� ��� � �

� � 
 � � #� 
 �� � 
 
 
 �� 
 
 �� � �� � � � � � � � �� 
 
 � � ,�
� � 
 � 
 �F�
 . #� � �� � � ��� �F�#� ( � � ! � � �%� �� � � �
� � � 
 �� �#� �. #
 �� � 	#��� � �

� ) %%��� �� � 
 ��� � � �� � � � �$O� O� EF�� � �� � 	� 
 �
� 4� �; 
 " � � �7
 %�
 * � � - 	
 � ,�! 
 �� � � � � � �

� � 	� 
 �" $�=� #� � �� � �
 	�� �� � � �� � J�! 
 �� 
 
 %�
� � �#� 
 �
 
 	� * � � �� � >E��� 
 
 � � �� 
 �� � 	#� �� � ?�

22

8
 � 	� ; � 
 	%�+
 � " 	
 � �

� � � � 
 �- � � 
 � �� 
 
 �2%
 � %�
 � %� 3�>� � � 
 �� � �
	�� ( � �� #�?�
� � #� � �� �- � � 
 �� � #� 
 � ��� - � 
 � � � � 
 �� � �	
 � ( �

� #��

�  � � 
 
 �>� 
 � #- � �� �?�- � � 
 � �� 
 
 �� - �%
 
 �
� 
 � - � >� 		�� #� � 	�� ( � �� 
 
 �! �� � �� �� � 
 �
� 
 � #- ?�
� � � 
 � �#� 		$�� - �%
 
 �� 
 � - � �� " � � 
 " �� 		�

�� - � 
 � � � � 
 �

23

' �� 
 � � � �� �� 
 � � � 
 � �� 
 � %�� � %

Yahoo

M’softAmazon

	

��
 � ��
 � �

� ��
 � � �

� � ��
 � �

	

� �

24

� * � � - 	


� � . #� � �� � � �� �E ' � /
� $ E�$6� �O�� 6�

� � E�$6�

� � E�� 6�

y
�

�

m

1
1
1

1
1/2
1/2

3/4
1/2
1/4

5/8
3/8
1/4

0
0
0

�	�	�



5

25

' @� � �� � 
 � � � 
 � �� - �%
 
 �: 
 � -

Yahoo

M’softAmazon

	

��
 � ��
 � �

� ��
 � � �

� � ��
 � �

	

� �

26

� * � � - 	


� � . #� � �� � � �� �E ' � /
� $ E�$6� �O�� 6�

� � E�$6�

� � E�� 6� �O��

y
�

�

m

1
1
1

1
1/2
3/2

3/4
1/2
7/4

5/8
3/8
2

0
0
3

�	�	�

27

=� � � 	
 �� � 	#��� � �� � �: 
 � - � ,�� � � �

� 2: � *3�
 � � � �- � � 
 �� ���* 
 %�- 
 
 � 
 � � � � 
 �� � �

 � � � ��� �
 
 � � �� � �

� ) %%��� 
 �� � � 
 �� � � � � � � � ��� �� 		�- � � 
 � �
� ' � %
 	� �� �
 � � %� � �! � 	( ��� �! � �� � �� #
 �
 
 �

� � � �� ���* 
 %�- 
 � " � " �	��$�� ��� " � � %� � �� � �
� 
 � 
 � � �� � %�� � �� � ��� �� �
 � � %� � �- � � 
 �
� 
 * � �

28

� * /�+
 
 � �� #� �! �� � �� � P �: � *

� � . #� � �� � � �� E�� �L>' � ?�O�� �� /
� $ E�� �L>$6� �O�� 6� ?�O�� ��

� � E�� �L>$6� ?�O�� ��

� � E�� �L>� 6� �O�� ?�O�� ��

y
�

�

m

1
1
1

1.00
0.60
1.40

0.84
0.60
1.56

0.776
0.536
1.688

7/11
5/11

21/11
�	�	�

29

=
 � 
 
 � 	�� � � 


� 4� �� � �� �
 * � � - 	
 ,�" 
 � � #� 
 �� � 
 
 
 �� 
 
 �� � �
%
 � %� 
 � %� ,�� � 
 �� � � � 	��� - � 
 � � � � 
 �

 
 � � �� � �� � �F�

� 4� �
 * � � - 	
 � �! �� � �%
 � %� 
 � %� ,�� � � 
 �
�� - � 
 � � � � 
 �	
 � ( � �� #�,�" #��� � �� 	�
 
 � � �� � �
��� ��
 �

30

� � 	� �� � �� � 
 �� . #� ��� � �

� � 
 � � #� 
 �� � 
 
 
 �� 
 
 �� � � � � � � � �� 
 
 � � ,�! 
 �
� � � �
 * - 
 � � ��� �� � 	� 
 �� � � 		�
 * � � - 	
 � �" $�
=� #� � �� � �
 	�� �� � � �� � �

� ; 
 " � � �7
 %�
 * � � - 	
 � �� � �		�� 
 
 %�� � �" 
 �
� � 	� 
 %�" $�
 
 	� * � � �� � �



6

31

� 
 � 
 � � � � � � �� 
 �) 
 � � �� 
 � �#
 


� ) 		�� 
 � 
 � � �
 � � �� 
 � ,��� � 	#%�� � �=� � � 	
 ,�
� 
 	
 � � �- � � 
 � �� � � � �� � � 
 �� � 
 �! � 
%� �� ��
$� #
 �. #
 
$�

� =�� 
 �� � 
 
 �! 
 �� � � �� � �� � 
 �! � 
%�
� - - 
 � 
 �� � ��� �� � 
 �� ��	
 ,�� 
 � %
 
 ,�
 � � �

� 4� � 
 
 � 
 %��� %
 * 
 � �� - 
 
 %�� � 
 �%�� � � � 
 
$�� ��
- � � 
 � �! �� � �� �� 
 � �! � 
%� �

32

=� � � 	
 �) � � �� � - � � �� 
 � �� 
 �

� � � 
 	$�� 
 � 
 � � �
 � � �� 
 � �
 
 	�
 %�� � �� � 
 �
! � 
%� �� � �� �- � � 
 �� � ��
 		�! � � � ��� ��� �� " � #� �
� � 
 %��� �2�
 �� ( � 3��� �! � �� � �- � � 
 � �� � � 
 � � � 
 %�

� �� 
 � � �� � �" $�- 	� � �� � ��� 	� 
 �! � 
%� ��� �� � 
 �
" � � ( � 
 � #� %�� � 	� 
 �� � �� � 
 �
 �- � � 
 �

� =� � � 	
 ��
#� � � �� � 
 �! � 
%� ��� �� � � � � 
 ��
 * �
� 8
 	�
 � � � � �� � � 
 
 � � � 
 		�� � �� � 
 � � 
 #� � �� " � #��

$� #
 �- � � 
 ,�
 � � � 
 
 �� � � � �
 
 	$�� � �� � �$� #�

33

� � 
 �� ��+� � 
 �8� � (

� +� � 
 � �� 
 
 �� 
%
 
 
 %�" $�� � � $�� 
 �� 
 
 �� ,�
�� � 	#%�� � �� � 
 �+� � 
 8� � ( �� � %��� 
 �
� - - 
 � 
 � � � 
 �� ��. #
 
$�! � 
%� �
� 24� - � 
 � � � �3�- � � 
 � � � � 
 
 � 	�( 
 	$��� �" 
 �! � � � �

$� #�! � � � �

� +� � 
 8� � ( ��� �� 	� � �� � �� � � �� - � � �%
 � �� 
 �
� � 
 
 � � �� � �" � � #� �	�� ( � � � � �$� #
 � 
 	� �%� 
 � � @��

� 
 	- ����$� #�� 
 
 � � � � �� � ��� - � 
 � � � � �- � � 
 �

34

� #" � �� � %�) #�� � 
 �� �
 �

� �� � �� � #�� � �� � �: ! � �8� 	
 � ��� 
 �
+� � 
 �

35

� #" � �� � %�) #�� � 
 �� �
 �

� ' #�#� 		$�
 
 � #
 � �� 
 �%
 ��� �� �� � /
� ) �� #" �	�� ( � �� � �� � � $�� #� � � 
 �� �
 � J

� ) � �� #� � � 
 ��$��� �	�� ( 
 %��� �" $�� � � $�� #" � �

� ) #�� � 
 �� �
 � ��#
 � �� #� �� � �" 
 �- 	� � 
 � �! � 
 
 
 �
�� �� 
 � � � �� � �� � � �" 
 ��� #� %�
� � * � � - 	
 / �� � � � � �� 	� � � � � � � 
 � � ��	
 � �

� � #" � �� 
 		�! � � �� � 
 �� #� � � 
 ���
 � �� 
 
 �
� � * � � - 	
 / �� � � � � �
 
 � � #
 � 
 � �- � � 
 �

36

: 
 � � � �� �� � �' � � 
 �* �)

� � Q) �#� 
 � �� �� � � 
 �* �) H�,GI�E�0����- � � 
 ��
	�� ( � �� � �- � � 
 �G,�� ����� � � �

� ) : ,�� � 
 �� 
 � � � - � � 
 �� ��) ,��� �� �� �	� 
 �� � �� � 
 �
+� � 
 8� � ( �� � � 
 �* �' ,�" #��) : � � � �0@� �
! � 
 
 
 �' � � � ��
 � � � �� � � �



7

37

� * � � - 	


Yahoo

M’softAmazon

	

� � �

� � � �

� � � �

	

� �

�

�

38

� � �� � �' � � 
 �* �) �� 
 �� Q)

� +� ! 
 
 � �� ��) � � %�) : %�� 
 
 � 
 ��� �� �7
 ,�� � �
! 
 �� 
 
 %�� � � 	
 ��� � �� 
 � �

� � 
 � �� � � %�� " 
 �� 
 � � � 
 � �� 
 � � #
 �� � �� � 
 �
2� #" " �� 
 � � 3�� � %�� #�� � 
 ��$�� ��
 � � � �- � � 
 �

� � . #� � �� � � /�� E�� ) � J�� E�� ) : �� �
� � #" " �� 
 � � E�� � � 	
 %�� #� �� �� � #�� � 
 �� �
 � �� ��

	�� ( 
 %�- � � 
 � �

� ) #� � � 
 ��$�E�� � � 	
 %�� #� �� ��� #" " �� 
 � � �� ��
	�� ( 
 %�- 
 
 %
 � 
 � � � 
 � ��

39

� � � � 
 . #
 � � 
 � �� ��� � � �� �� . #� ��� � �

� 9
 � � �� E�� ) � J�� E�� ) : �� �! 
 �� � � �
%
 
 �� 
 /
� � �E�� � ) ) : ��

� � E�� � ) : ) ��

� � � � - #�
 �� � � %�� " $��� 
 
 � ��� � ,�
� � � #� �� � ��� �� �� 		$�
 � � � �- � � 
 �� � � �� � 
 �
#� �� �� ��� #" " �� 
 � � �� � %�� � 
 �#� �� �� ��
� #� � � 
 ��$�
� +�� ( �� � �� - - 
 � - 
 �� � 
 � � � 	#
 �� ��� � � 40

� * � � - 	


�����

�

�

� � �

� � �

��� �

AT �

� � �

��� �

��� �

AAT�

� � �

� � �

��� �

AT�

�

� � �

��� �

a(yahoo)
a(amazon)
a(m’soft)

=
=
=

1
1
1

5
4
5

24
18
24

114
84

114

�	���

�	���

�	���

1+sqrt(3)
2
1+sqrt(3)

�
�

	

� �
�����

�

�

�
�

� � ���������

�

�

h(m’soft
�

�

�

6
4
2

132
96
36

�	���

�	���

�	���

1.000
0.735
0.268

28
20
8

41

� � 	� �� � �� � 
 �� . #� ��� � �

� � � 	#� �� � �� ��
 � 
 � �� � � 		�
 * � � - 	
 � ��� �
� 
 �� ( $,�" 
 � � #� 
 �� � 
 �� � 	#
 �� ��� � �� �� � 
 �
� ��� � 
 �#� ( � � ! � � �
� � � � � �
 . #� ��� � �	�( 
 �$E� � >F$O� � O� ?�	
 � � �

#� �� � 	� 
 �� � 
 �� � �� �� 
 
 � � � � ��$,�� ,� � J�

 . #� � 
 �
 � � � �
 * - 
 
 � � �� � � �� 
 �� � �

� ) � ��� 
 �+� � 
 8� � ( ,�! 
 �� 
 
 %�� � �� � 	� 
 �" �� �

 * � � - 	
 � �" $�
 
 	� * � � �� � �


