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• z1 = x−µ

σ

• z2 = x
σ

• z3 = x
max(x)

• z4 = x
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• z5 = x−min(x)
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• z6 = x
P
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√
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x,
�
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�
y ∈ Γj}
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�
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d � � 	 � �	��� (Γi, Γj) = 1

γiγj

∑

�
x∈Γi

∑

�
y∈Γj
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γiγj
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µ̄i ∈ Rm, 1 ≤ i ≤ k
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µ̄i = {µi
j ∈ R, 1 ≤ j ≤ m} ,

� PD�%;C��"2P=E "�Q�z-�5K�" �
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K��%6CO�PD��"�HbUe�%6<"+���!H
xj , q < j ≤

m
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x
′
= {x′

j , 1 ≤ j ≤ q} K��+6:OIP=� x′
j = xj , 1 ≤ j ≤ q
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�+H1��9<EF�#;DH)mV�!H?3#"+;=XD�!359A�=��H?��� �

x
, � N+"M3#"+;DHJK)��P=ZA��"�H�"�Q�z-�5K�"�H

µ̄i′ = {µi′

j , 1 ≤
j ≤ q} LIK��%9AHnO�PD� µi′

j = µi
j , 1 ≤ j ≤ q
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*h�4�+359<"+;C�+��"IH(;="F>@"+;IK)"

q
,

� �=�5K)�!�)EF9<;D�+�=" " �#6<�#EF�#;IK)"r>=��"%K�"%K)Z<>=9A35"
p
L/*h����359<"+;D����"DL�K4�%6YOIP=� � ��9AHJKXW%;C359A�

d(
�
x
′
, µ̄i)
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µ̄p
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xj = µ
p
j , q < j ≤ m

, �

"+Q=z-�5K)" �
x
BC3#�DL=�#;IK4N%"DL�3#"+EF>=6<�5K��+EF�#;IK)�Y3#�+����3 K��#��97^[�+��" �

xj =

{

xj 1 ≤ j ≤ q (conhecidas)

µ
p
j q < j ≤ m (inferidas)
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[q, q + κ]
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&b�%�4�\3#�+�D�\>D�%� 〈δi, κj〉, 1 ≤ i ≤ θ, 1 ≤ j ≤ λ
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√
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.+ / 0, 12 34) 1% 2 5 � 1 T2A � 7 � 1 /U &+) 5 ;8 < & 1) + :(7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ J M I� I 	 J M I� J O JP I� I I J Q I� J K N N I� I 	 Q N I� J J M M I� I I K M

78 % 7 * 7 RS I� JK 	 Q I� I 	 N N I� J J 	 O I� I I O N I� J N 	 M I� I 	 P L I� J JQ O I� I I Q L

T) : H I� J O J I I� I I JL I� J J K O I� I IP M I� J JP I I� I I N J I� J J J P I� I I 	 N

T) : RS I� J J I N I� I I O 	 I� J J K J I� I IL O I� J J M 	 I� I I N M I� J J J P I� I I 	 K

& 18 T% 7 /U H I� JL O J I� IL P 	 I� J O N M I� I I O 	 I� J MP O I� IL I M I� J JP J I� I I N 	

& 18 T% 7 /U RS I� J M M I I� IL IK I� J O O K I� I I O M I� J Q Q M I� I 	 O L I� J JQ J I� I I Q 	

V2 /2 H I� O 	 M 	 I� IL O K I� JQ MP I� I 	 Q N I� O Q NQ I� IL Q K I� J O 	 O I� I I O O

V2 /2 RS I� O M 	 J I� IL Q M I� JQ L K I� I 	 N I I� O O J M I� I 	 J O I� J O 	 J I� I I JP
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 � 
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.+ / 0, 12 34) 1% 2 5 � 1 T2A � 7 � 1 /U &+) 5 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� O O K L I� I MP I I� J N 	 M I� I 	 J J I� J IP N I� I M 	 	 I� J O L L I� I 	 P J

78 % 7 * 7 RS I� O O O P I� I MO L I� J N I 	 I� I 	 J K I� J 	 Q I I� IP J K I� J O 	 	 I� I 	 Q P

T) : H I� J NL K I� I 	 J M I� J O L M I� I 	 L 	 I� J O J N I� I 	 L M I� J J Q N I� I I K Q

T) : RS I� J NL J I� I 	 J J I� J O P I I� I 	 L K I� J O K 	 I� I 	 P J I� J J Q M I� I I N M

& 18 T% 7 /U H I� K L M J I� I O Q Q I� J P N J I� I P I P I� N 	 L M I� I NK P I� J N 	 Q I� I 	 K O

& 18 T% 7 /U RS I� NL K L I� I K NK I� J M J O I� IL Q I I� NO O O I� IQ O Q I� J NQ K I� I 	 P N

V2 /2 H I� Q L N 	 I� I O 	 I I� O Q N M I� I P P Q I� Q N NQ I� I O 	 J I� JP O I I� IL L J

V2 /2 RS I� K 	 	 O I� I NP Q I� O Q O K I� I M I 	 I� NL NK I� IQ O N I� J M I J I� IL L M

�
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.+ / 0, 12 34) 1% 2 5 � 1 T2A � 7 =7 /U &+ *2 5 ;8 < & 1) + : 7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ K N I� I 	 J M I� J J IL I� I I O L I� J K Q J I� I 	 N 	 I� J JQ Q I� I I Q 	

78 % 7 * 7 RS I� JK P L I� I 	 N I I� J O O J I� I 	 I P I� J NP L I� I 	 	 K I� J JQ J I� I I M I

T) : H I� J JP I I� I I NP I� J J NL I� I IP 	 I� J JQ J I� I I K L I� J J J 	 I� I IL 	

T) : RS I� J J 	 K I� I I NP I� J J NL I� I IP 	 I� J JQ Q I� I I Q J I� J J J M I� I I 	 N

& 18 T% 7 /U H I� J M 	 O I� I 	 J 	 I� J O P O I� I I O P I� J Q L L I� I 	 N I I� J JL M I� I I K P

& 18 T% 7 /U RS I� JQ L 	 I� I 	 Q P I� J O J N I� I IQ K I� J K 	 N I� I 	 P K I� J JK P I� I IL J

V2 /2 H I� O MQ L I� IL K I I� JQ P I I� I 	 Q P I� O O MP I� IL L N I� J O L P I� I I J M

V2 /2 RS I� O K J P I� IL NL I� JQ P N I� I 	 N 	 I� J I O Q I� IL 	 K I� J N J 	 I� I 	 L Q
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.+ / 0, 12 34) 1% 2 5 � 1 T2 A � 7 =7 /U &+ *2 5 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� O O K J I� I Q IQ I� J K J N I� I 	 J 	 I� J IQ O I� I MQ J I� J O 	 M I� I 	 MO

78 % 7 * 7 RS I� J IL J I� I M 	 P I� J N 	 K I� I 	 J Q I� JL L Q I� IP MQ I� J O L O I� I 	 Q I

T) : H I� J N MP I� I 	 J N I� J O O 	 I� I 	 I P I� J O O N I� I 	 M M I� J J N I I� I I Q L

T) : RS I� J K JK I� I 	 JL I� J O K 	 I� I 	 I N I� J O K M I� I 	 M N I� J J K J I� I I Q Q

& 18 T% 7 /U H I� K NP Q I� I N I 	 I� J P I M I� IL J 	 I� NL P J I� IK K K I� JK K 	 I� I 	 O K

& 18 T% 7 /U RS I� K O JQ I� I K J I I� J M I I I� IL K M I� N M N N I� IK Q O I� J NP O I� I 	 N 	

V2 /2 H I� Q NQ L I� I O N J I� O Q P N I� I M 	 I I� K M N M I� I O Q K I� JP Q O I� IL M J

V2 /2 RS I� K 	 Q K I� I N N N I� O Q J 	 I� I P O I I� N I IL I� I N 	 M I� JP N J I� IL I O
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.+ / 0, 12 34) 1% 2 5 ; & T 7 , 1 * / 7 �+ � � +8 % 12 & 5 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &(') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� J I ML I� IP O K I� JK O I I� I 	 J I I� J 	 J N I� IP Q Q I� J O 	 M I� I 	 P K

78 % 7 * 7 � �� I� J 	 NL I� IP JL I� J NL P I� I 	 K 	 I� JP I O I� IP Q I I� J O P J I� I 	 L N

T) : H I� J K NK I� IL P K I� J O M I I� I 	 P P I� J O K I I� I 	 MP I� J J K I I� I I O I

T) : � �� I� J K O K I� IL I K I� J O Q Q I� I 	 L 	 I� J O P J I� I 	 M J I� J J NL I� I I Q 	

& 18 T% 7 /U H I� K NO Q I� I NO J I� J MQ 	 I� IL J J I� NL JQ I� I NP M I� J NP I I� I 	 JK

& 18 T% 7 /U � �� I� N I M J I� I NP P I� JQ L J I� IL MO I� NQ Q K I� IK Q I I� J NO O I� I 	 K N

V2 / 2 H I� K 	 K I I� IK J Q I� O Q NP I� IP O J I� N I O M I� IQ NQ I� JP N I I� IL P J

V2 / 2 � �� I� K L 	 Q I� I NQ N I� O Q 	 J I� IP JL I� N 	 NO I� IK P P I� JP L O I� IL MP
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.+ / 0, 12 34) 1% 2 5 .9 * 7 : 7 :+ �2 , : 5 ;8 < & 1) + :(7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ N J I� I 	 J M I� J J I O I� I I O Q I� J K O N I� I 	 Q M I� J JQ M I� I I Q L

78 % 7 * 7 RS I� JK Q P I� I 	 N J I� J J IQ I� I I JL I� J NQ L I� I 	 P L I� J JQ N I� I I M J

T) : H I� J J 	 M I� I I O 	 I� J J K 	 I� I IP N I� J J M N I� I I N 	 I� J J J I I� I I 	 J

T) : RS I� J JL P I� I I N M I� J J N 	 I� I IL O I� J JQ Q I� I I K O I� J J J P I� I I 	 M

& 18 T% 7 /U H I� JP O 	 I� I 	 J M I� J O K O I� I I O L I� J M NQ I� I 	 NQ I� J JK 	 I� I I P Q

& 18 T% 7 /U RS I� J MO P I� I 	 NL I� J O O N I� I I N J I� J Q O Q I� I 	 Q Q I� J JK 	 I� I I P K

V2 /2 H I� O K 	 K I� IL MK I� JQ P N I� I 	 M N I� O J NK I� IL I N I� J O L M I� I I O K

V2 /2 RS I� O NK 	 I� IL 	 Q I� JQ L J I� I 	 MK I� J 	 P O I� I 	 K K I� J O P Q I� I I O I

�L�
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.+ / 0, 12 34) 1% 2 5 .9 * 7 : 7 :+ �2 , : 5 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� O J O J I� I P JL I� J N 	 P I� I 	 J P I� J 	 K K I� IP NP I� J O P I I� I 	 M M

78 % 7 * 7 RS I� J I MP I� I P K L I� J N I O I� I 	 J J I� JL P 	 I� IP 	 K I� J O IP I� I 	 NL

T) : H I� J N 	 N I� I 	 K J I� J O M O I� I 	 	 K I� J O K N I� I 	 L J I� J J Q J I� I I N J

T) : RS I� J NL Q I� I 	 O P I� J O ML I� I 	 P I I� J O O P I� I 	 L P I� J J K N I� I I K Q

& 18 T% 7 /U H I� K JK Q I� I N J O I� J P K N I� I P I O I� NP J Q I� I NK N I� JK J M I� IL I 	

& 18 T% 7 /U RS I� N I O L I� I O I I I� J MK J I� IL O L I� NK Q I I� I NK 	 I� J NK L I� I 	 O P

V2 /2 H I� K K NQ I� I K P K I� O Q J P I� I M I O I� NP O O I� IK K 	 I� J ML N I� IL 	 M

V2 /2 RS I� K J 	 M I� I K P Q I� O Q JL I� I P MQ I� N NP J I� IQ P L I� JP JL I� I 	 J N

�K�
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 � 
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= 6� 5 6�78 * 7 .9 : 1 7 5 ;8 < & 1) + : 7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ I M I� IL J 	 I� JK L Q I� I 	 J J I� J Q L P I� IL NO I� J N I J I� I 	 Q M

78 % 7 * 7 RS I� JQ L K I� IL K 	 I� JK K P I� IL 	 	 I� J Q Q 	 I� IL Q I I� J NL P I� I 	 K J

T) : H I� O 	 J O I� I 	 NK I� O K O I I� I 	 	 O I� O O O M I� I 	 K N I� JL O M I� I I JL

T) : RS I� O P O 	 I� I 	 K 	 I� O K N M I� I 	 L J I� J 	 I M I� I 	 Q M I� J P 	 Q I� I 	 IK

& 18 T% 7 /U H I� J M NK I� IL O K I� JK JQ I� I 	 MK I� J K 	 K I� IL P L I� J O I K I� I 	 	 Q

& 18 T% 7 /U RS I� JQ M 	 I� IL ML I� J NL 	 I� I 	 K L I� J K J I I� IL I I I� J O P M I� I 	 	 O

V2 /2 H I� N 	 Q Q I� I P Q K I� O Q O M I� I 	 JL I� N J O O I� IL O L I� JL L 	 I� I 	 M I

V2 /2 RS I� NK K 	 I� I P 	 	 I� O K Q 	 I� IL 	 Q I� O P J 	 I� IL Q I I� JL MQ I� I 	 K Q

�
�



�� ��� � � ��� 	 	
 ��� � 
 �� �� 
� � �� � � � 
 � 
� 
� � � �� � � � ���� � � 
 � � ��� � � � � � � �� � �  � ! �� � � � � � � �� � � � ��" � � # � � � � � $ 
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 � 
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= 6� 5 6�78 * 7 .9 : 1 7 5 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� JL I N I� I P M M I� J P I I I� I P M N I� JL L N I� IP P O I� J M 	 Q I� IP I 	

78 % 7 * 7 RS I� JL P O I� I P O N I� J P N N I� IL N I I� JL Q K I� IP NK I� JQ I O I� IL P L

T) : H I� P Q I M I� I K K N I� Q L I K I� I Q L P I� Q NK K I� IQ L M I� NQ P 	 I� IP JP

T) : RS I� P J M N I� I Q Q P I� Q 	 K J I� I Q K P I� K L Q 	 I� IQ Q M I� NK O M I� I M 	 M

& 18 T% 7 /U H I� J 	 	 M I� I P K J I� J P Q O I� IL K N I� JL L I I� IP Q L I� JQ L M I� IL P L

& 18 T% 7 /U RS I� J 	 	 N I� IL J O I� J P M O I� IL M I I� JL Q N I� IL J 	 I� JQ 	 L I� IL IL

V2 /2 H I� M O 	 M I� I O P N I� NK K P I� I P O L I� K Q J M I� IQ K J I� O K O O I� IL K O

V2 /2 RS I� Q J O K I� I Q NL I� NK 	 M I� I P M I I� NP O L I� IP J I I� O K NP I� IL J 	
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= 6� 5 � 1 T2 A � 7 � 1 /U &+) 5 ;8 < & 1) + : 7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� J IQ M I� I P JQ I� JK M N I� IL I N I� J I JK I� IP NK I� J N 	 M I� I 	 O L

78 % 7 * 7 RS I� J 	 N J I� I P JL I� JK P O I� IL IL I� JL Q Q I� IP K O I� J N 	 P I� I 	 K Q

T) : H I� O 	 M N I� I 	 K J I� O K J I I� I 	 P M I� O O MO I� I 	 K I I� JL P J I� I I JQ

T) : RS I� O P 	 I I� I 	 NP I� O K O J I� I 	 L N I� O J MO I� I 	 NL I� JL K J I� I 	 I O

& 18 T% 7 /U H I� JL K L I� I P P O I� JK JP I� I 	 N 	 I� JL NL I� IP P K I� J O I O I� I 	 L L

& 18 T% 7 /U RS I� J 	 Q 	 I� I P J I I� JK O O I� I 	 Q P I� J 	 K O I� IP JL I� J O L M I� I 	 	 L

V2 /2 H I� K Q J I I� IL P Q I� O K L O I� IL L 	 I� NQ K K I� IL 	 M I� JL Q I I� I 	 ML

V2 /2 RS I� K K P J I� I P O O I� O K L Q I� IL P O I� N NP J I� IP I N I� JL L J I� I 	 NP

�
�



�� ��� � � ��� 	 P 
 ��� � 
�� �� 
� � �� � �� 
 � 
� 
� � � �� � � � ���� � � 
 � � � � � � � � � � � � � �  � ! �� � � � � � � �� � � � ��" � � �� � � � � � � � � # �� � � � � � �� 
� 
 � 
�

�� �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6 � 5 � 1 T2 A � 7 � 1 /U &+) 5 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� O K L Q I� I K P I I� J P P J I� I P 	 M I� O NP K I� IQ K M I� J M M J I� IL K N

78 % 7 * 7 RS I� O O 	 M I� I M M I I� J P L M I� I P P P I� O J MK I� I M I Q I� J M M M I� IL K 	

T) : H I� M I NL I� I K K I I� Q 	 ML I� I Q Q I I� K IQ M I� I M NO I� N MK P I� I M 	 I

T) : RS I� M M N N I� I M J J I� Q 	 NQ I� I Q K N I� K IP Q I� I MQ O I� NQ I M I� I M I N

& 18 T% 7 /U H I� O K J I I� I Q MO I� J P O O I� IL K N I� O N 	 I I� IQ M M I� JQ L J I� IL 	 Q

& 18 T% 7 /U RS I� O N JK I� I Q P K I� J P N N I� IL Q Q I� O O N N I� IQ P 	 I� JQ O M I� I 	 O L

V2 /2 H I� P J 	 	 I� I JQ 	 I� NK L 	 I� I P Q O I� Q O Q O I� I N NK I� O K K J I� IL JL

V2 /2 RS I� Q 	 MQ I� I K M I I� NK L M I� I P K O I� K O 	 P I� I M NO I� O K Q N I� IL O J

�
�



�� ��� � � ��� 	 M
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! � � � � � � � � �� � � � ��" � � �� � � � �� � � � # �� � � � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6� 5 � 1 T2A � 7 =7 /U &+ *2 5 ;8 < & 1) + :(7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ P I I� IL N M I� JK 	 Q I� IL M I I� J Q M N I� IL K L I� J K J Q I� I 	 O L

78 % 7 * 7 RS I� JQ L J I� IL K I I� JK K I I� IL 	 L I� J Q Q K I� IL Q M I� J NL O I� I 	 NK

T) : H I� O L P O I� I 	 K M I� O K K M I� I 	 MP I� O JP 	 I� I 	 O J I� J P L P I� I 	 I 	

T) : RS I� O M 	 Q I� I 	 K I I� O K O M I� I 	 L N I� J IQ N I� I 	 K J I� J M I 	 I� I 	 IL

& 18 T% 7 /U H I� JQ IL I� IL K N I� JK O 	 I� I 	 K L I� J K M J I� IL L J I� J O I N I� I 	 I N

& 18 T% 7 /U RS I� JQ L M I� IL Q 	 I� J NL I I� I 	 Q O I� J K JP I� I 	 J N I� J O L N I� I 	 	 N

V2 /2 H I� N MO J I� I P L J I� O K 	 N I� IL 	 I I� O L 	 J I� IL J N I� JL L K I� I 	 Q I

V2 /2 RS I� N N M N I� IL NO I� O K M N I� IL P 	 I� O M JL I� IL L O I� JL M O I� I 	 Q Q

�
J



�� ��� � � ��� 	 Q 
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! � � � � � � � � �� � � � ��" � � �� � � � �� � � � # �� � � � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6� 5 � 1 T2A � 7 =7 /U &+ *2 5 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� J 	 JL I� I P O K I� J P I J I� I P L M I� JL 	 P I� IP NK I� J ML O I� IL O I

78 % 7 * 7 RS I� JL IQ I� I ML K I� JL J O I� I P 	 K I� JL L O I� I M 	 P I� J MP M I� IL K Q

T) : H I� P M J N I� I N 	 J I� Q IK O I� I MO K I� Q JP M I� IQ P J I� NQ J N I� IP NQ

T) : RS I� MP 	 	 I� I Q K L I� Q L N J I� I Q I K I� K 	 L I I� IQ N M I� NO N M I� IP P L

& 18 T% 7 /U H I� J IQ Q I� I P M M I� J P N M I� IL K J I� J 	 K M I� IP L J I� JQ P 	 I� IL M I

& 18 T% 7 /U RS I� J 	 JL I� I P MK I� J P P N I� I P I M I� JP L N I� IP I K I� JQ 	 N I� IL 	 K

V2 /2 H I� Q N N 	 I� I NP Q I� NK MQ I� I P K N I� NL K M I� I MK K I� O K O Q I� IP IK

V2 /2 RS I� K 	 L K I� I K L J I� NK I J I� I P K L I� NK I K I� IP J I I� O K K J I� IL O N

��



�� ��� � � ��� 	 K 
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� ! �� � �� � � � � � 
 � � � �� �� ��

= 6 � 5 ; & T 7 , 1 * / 7 �+ � � +8 % 12 & 5 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� J 	 J I I� I P JK I� J P ML I� IL J J I� JL 	 L I� IP JL I� J M O P I� IL M M

78 % 7 * 7 � � � I� JL O Q I� I P O L I� J P K M I� I P L K I� JP J N I� IP ML I� J M J N I� IL N M

T) : H I� P L ML I� I Q O O I� Q 	 J O I� I Q L 	 I� K L I Q I� IK O I I� NQ J N I� I M I N

T) : � � � I� P K O P I� I O P N I� Q L N J I� I Q 	 P I� K L P Q I� I NP J I� N N 	 O I� IP J M

& 18 T% 7 /U H I� J 	 MK I� I P 	 	 I� J M I M I� IL M J I� JL K P I� IP 	 K I� JQ K 	 I� IL I N

& 18 T% 7 /U � � � I� JL N I I� IL O K I� J P K K I� IL Q Q I� J MQ L I� IL L I I� JQ 	 Q I� IL I M

V2 /2 H I� K 	 	 K I� I Q L N I� NK L L I� I P K Q I� NP O M I� IP Q I I� O K NP I� IL O N

V2 /2 � � � I� M I I J I� I J NL I� NK M M I� I P K P I� Q L L O I� I JQ O I� O K Q P I� IL J O

�K�



�� ��� � � �� 	 N
 ��� � 
 �� �� 
� � �� � �� 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! �� � � � � � � �� � � � � " � � � � $ � � 
 � 
� �� � 
 � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6 � 5 .9 * 7 :(7 :+ �2 , : 5 ;8 < & 1) + : 7 =2) 7 .9 : 1 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12A B+) .+ : 1 :2) @2 , 12 A B+)

Φ C D EFG σΦ Φ C D E FG σΦ Φ C D EFG σΦ Φ C D EFG σΦ78 % 7 * 7 H I� JQ P O I� IL K P I� JK 	 M I� IL M I I� J Q K J I� IL P M I� J K O K I� IL I M

78 % 7 * 7 RS I� JQ K M I� IL MO I� JK P J I� I 	 J N I� J Q O N I� IL P L I� J NL K I� I 	 K K

T) : H I� O P 	 I I� I 	 M N I� O K NP I� I 	 	 L I� J I 	 I I� I 	 K L I� J P Q I I� I I JQ

T) : RS I� O M I K I� I 	 Q Q I� O K N I I� I 	 L I I� J 	 M I I� I 	 P N I� J M IL I� I I O O

& 18 T% 7 /U H I� J MK L I� IL 	 Q I� JK JK I� I 	 Q K I� J Q J N I� I 	 NP I� J O 	 M I� I 	 	 J

& 18 T% 7 /U RS I� JQ I P I� IL P I I� JK O N I� I 	 K P I� J K K P I� I 	 O J I� J O 	 	 I� I 	 	 N

V2 /2 H I� NK M I I� IL O L I� O Q N I I� IL L I I� O P L Q I� IL P I I� JL Q P I� I 	 MP

V2 /2 RS I� NO Q N I� IL J I I� O Q O 	 I� IL L O I� O Q JK I� IL P M I� JL NL I� I 	 Q N

�
�



�� ��� � � �� 	 O 
 ��� � 
 �� �� 
� � �� � �� 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! �� � � � � � � �� � � � � " � � � � $ � � 
 � 
� �� � 
 � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6 � 5 .9 * 7 :(7 :+ �2 , : 5 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

=2 1> 2 ?, 2 8 % 2 =2 1> 2 6, + *2

= &') *+, ) .+ : 1 :2) @2 , 12 A B+) .+ : 1 :2) @2 , 12A B+)

Ψ C D EFG σΨ Ψ C D E FG σΨ Ψ C D EFG σΨ Ψ C D EFG σΨ78 % 7 * 7 H I� JL IP I� I P J I I� J P I Q I� I P L I I� JL 	 J I� IP O L I� J M M I I� IL N 	

78 % 7 * 7 RS I� J 	 ML I� I P Q 	 I� JL K K I� I P Q N I� J 	 J P I� IP MP I� J M 	 P I� IL K J

T) : H I� M M IQ I� I Q K M I� Q 	 P N I� I Q M M I� K JL M I� IK I 	 I� N NK I I� IP Q K

T) : RS I� M M 	 P I� I K Q P I� Q L K Q I� I Q I P I� NL Q P I� I M M 	 I� N J P J I� IP N 	

& 18 T% 7 /U H I� J IQ N I� I P 	 N I� J P MK I� IL J Q I� J 	 Q Q I� IL JL I� JQ L P I� IL 	 J

& 18 T% 7 /U RS I� J IL N I� I P 	 I I� J P P Q I� IL M O I� JL I 	 I� IL N 	 I� JQ L O I� IL 	 L

V2 /2 H I� K 	 I M I� I Q Q 	 I� NQ K I I� I P J I I� NP NP I� I M 	 J I� O K O L I� IL P Q

V2 /2 RS I� K Q O M I� I MQ K I� NK Q L I� I P K K I� NO K Q I� IP M 	 I� O N NP I� IL K M

�L�



�� ��� � � �� 	 J
 ��� � 
 �� �� 
� � �� � � � 
 � 
� 
� �� � �� � � �� �� ���� � � � �� � � � 
 � � ��� � � � � � � � � � �  � ! �� � � � � � � �� � � � ��" � � # � � � � � $ 
� � � � � �

�� 
� 
 � 
� � � �� � � � � 
 � 
� � � �� � � �% &(') *+, ) -

.+ / 0, 12 34) 1% 2 5 6�78 * 7 .9 : 1 7 5 � +) + /U +8 � 7 �+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + :(7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &(') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IL O I I� I 	 M M I� J NP K I� I I IK I� I I 	 K I� K M N N I� I J 	 J I� I ML K I� J O MQ I� I I 	 M I� I IQ O I� Q J 	 J

78 % 7 * 7 RS I� IL N 	 I� I 	 L L I� J O K J I� I I IP I� I I 	 P I� Q J I I I� I N JL I� I M 	 	 I� J NP 	 I� I I I Q I� I IK I I� Q P L M

T) : H I� I I P N I� I I MQ I� N JL P I� I I IP I� I I 	 L I� Q J K J I� I 	 Q 	 I� I 	 NP I� O I O L I� I I I M I� I IP M I� Q Q 	 K

T) : RS I� I I Q K I� I I K O I� N J P K I� I I IL I� I I I O I� Q J I O I� I 	 Q I I� I 	 M M I� O Q IQ I� I I I Q I� I IL K I� Q O L 	

& 18 T% 7 /U H I� I MK P I� IL I I I� J O J O 	 I� I I I O I� I I 	 O I� P L N J I� 	 N I 	 I� IQ O O I� J J O 	 	 I� I IK Q I� I 	 O K I� P K P N

& 18 T% 7 /U RS I� I M O N I� IL IQ I� J J 	 	 	 I� I I I M I� I IP 	 I� M MQ J I� 	 K O O I� IK 	 Q I� J J N I 	 I� I I N I I� I 	 J M I� P Q O KV2 /2 H I� I O NO I� IL IQ 	� I I I I I� I I P Q I� I IP L I� O K M N I� 	 J O Q I� IK L M I� J J JP I� I I J K I� I 	 M M I� N M NO

V2 /2 RS I� I O P Q I� IL 	 L 	� I I I I I� I I P K I� I IL N I� J 	 M 	 I� L 	 J 	 I� IK K K I� J J JQ I� I I J M I� I 	 L Q I� N NP M

�K�



�� ��� � � ��� L I
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� �� � �� � � �� � � � �� � � � �� � � � 
 � � ��� � � � � � � �� � �  � ! �� � � � � � � �� � � � � " � � �� � � � � � �� � # �� � � � � �

�� 
� 
 � 
� � � �� � � � � 
 � 
� � � �� � � �% &(') *+, ) -
.+ / 0, 12 34) 1% 2 5 � 1 T2A � 7 � 1 /U &+) 5 � +) + /U +8 � 7 ��+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IL N M I� I 	 L P I� J O K N I� I I IP I� I I 	 L I� K 	 I 	 I� I O Q 	 I� I M 	 O I� J N J 	 I� I I 	 L I� I I Q 	 I� Q J Q P

78 % 7 * 7 RS I� IL JQ I� I 	 M 	 I� J O 	 Q I� I I IK I� I I 	 P I� K N 	 I I� I O K N I� I ML Q I� J N J P I� I I 	 	 I� I I O I I� Q Q L N

T) : H I� I I P Q I� I I M I I� O 	 IL I� I I I 	 I� I I IP I� K IQ L I� I 	 MK I� I 	 Q Q I� O L K L I� I I I N I� I IL O I� K I I N

T) : RS I� I I M M I� I I MO I� O 	 J N I� I I I 	 I� I I I M I� K I 	 P I� I 	 K I I� I 	 MK I� O K P N I� I I I N I� I I P P I� Q O P O& 18 T% 7 /U H I� I M N M I� I 	 O J I� J J P J I� I I I I I� I IP I I� M JP N I� 	 O I O I� I K L Q I� J J O 	 	 I� I I MP I� I 	 P N I� P NQ M

& 18 T% 7 /U RS I� I M JL I� IL I O I� J J 	 I I� I I I N I� I IP I I� Q JP Q I� 	 J I I I� I K P K I� J J O K 	 I� I I 	 P I� I I O I I� MP K 	

V2 /2 H I� I O NQ I� IL IQ 	� I I I I I� I IP P I� I IP 	 I� O K 	 K I� L I MQ I� I K Q 	 I� J J JL I� I I O K I� I 	 L N I� NQ I O

V2 /2 RS I� I O O O I� IL IQ 	� I I I I I� I I M 	 I� I IP N I� O K J J I� L 	 I M I� I K IL I� J J J O I� I I O O I� I 	 P I I� NQ IP

�
�



�� ��� � � �� L 	
 � � � 
�� �� 
� � �� � � � 
 � 
� 
� �� � �� � � �� � � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! � � � � � � � � �� � � � � " � � �� � � � � � � � � # �� � � � � � �

�� 
� 
 � 
� � � �� � � � � 
 � 
� � � �� � � �% &(') *+, ) -
.+ / 0, 12 34) 1% 2 5 � 1 T2 A � 7 =7 /U &+ *2 5 � +) + /U +8 � 7 �+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + :(7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &(') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IP IK I� I 	 K P I� J N I 	 I� I I IK I� I I 	 Q I� K ML Q I� I N J M I� I M ML I� JK P N I� I I 	 N I� I IQ N I� K 	 K O

78 % 7 * 7 RS I� IP P I I� I 	 MP I� J O JP I� I I IK I� I IL L I� K 	 L 	 I� I N NO I� IP P 	 I� J J IK I� I I 	 I I� I IK P I� Q K Q P

T) : H I� I I MQ I� I I Q Q I� N J ML I� I I IL I� I I I N I� Q O K K I� I 	 Q N I� I 	 P M I� O N J 	 I� I I I M I� I IL L I� Q O I 	

T) : RS I� I I P J I� I I Q L I� N N M I I� I I I 	 I� I I I N I� Q K 	 L I� I 	 P K I� I 	 P L I� O M J 	 	 I� I I I P I� I IP L I� MK ML

& 18 T% 7 /U H I� I M O K I� IL L P I� J O Q L 	 I� I I 	 	 I� I IL M I� P L I O I� 	 K 	 O I� IK MP I� J J M 	 	 I� I 	 I J I� I 	 K O I� L Q N N

& 18 T% 7 /U RS I� I MQ 	 I� I 	 J N I� J O J I I� I I IQ I� I IL J I� Q K 	 M I� 	 O 	 N I� IK 	 N I� J J O M 	 I� I IP N I� I 	 K N I� M 	 	 J

V2 /2 H I� I O N I I� IL 	 M 	� I I I I I� I I P Q I� I IL J I� O O O O I� L IL 	 I� IQ K I I� J J J O I� I 	 	 	 I� I 	 P O I� N J 	 L

V2 /2 RS I� I O L P I� IL L Q I� J J J J I� I I P L I� I IL J I� O K JK I� L I K Q I� IK IL I� J J J N I� I 	 L 	 I� I 	 M M I� O I I P

�?



� � � � � � �� L L 
 ��� � 
�� �� 
� � �� � � � 
 � 
� 
� �� � �� � � �� � � � �� � � � �� � � � 
 � � � � � � � � � � �� ! �� � �� � � � � � 
 � � � �� �� ��

.+ / 0, 12 34) 1% 2 5 ; & T 7 , 1 * / 7 �+ � � +8 % 12 &

;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7 � =2 1> 2 6, + *2 �

= &') *+, ) = &') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� I O P P I� I MK L I� JK MP I� I I 	 L I� I I N N I� Q K P K

78 % 7 * 7 � �� I� I O 	 P I� IP K 	 I� J O N N I� I I 	 J I� I IQ O I� K L K Q

T) : H I� I 	 	 L I� I 	 L P I� O 	 O L I� I I I N I� I IP P I� Q O K 	

T) : � �� I� I 	 L Q I� I 	 I K I� O O 	 K I� I I I Q I� I IP 	 I� Q Q O Q& 18 T% 7 /U H I� 	 NP L I� IQ N I I� J J O O 	 I� I IP I I� I 	 L O I� M I O P

& 18 T% 7 /U � �� I� 	 O P L I� I N IL I� J JQ Q I� I IL P I� I 	 P Q I� Q K O LV2 / 2 H I� L 	 I 	 I� IK M O I� J J J M I� I 	 I 	 I� I 	 K N I� NL K Q

V2 / 2 � �� I� L I MQ I� IK O L I� J J O K I� I 	 I M I� I 	 P Q I� N N J P

�
�



�� ��� � � ��� L P 
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� �� � �� � � �� � � � �� � � � ���� � � 
 � � � � � � � � � � �� � �  � ! �� � � � � � � �� � � � ��" � � � � $ � � 
 � 
� �� � 


� � � � �� 
 � 
 � 
� � � �� � � � � 
 � 
� � � �� � � �% &') *+, ) -
.+ / 0, 12 34) 1% 2 5 .9 * 7 :(7 :+ �2 , : 5 � +) + /U +8 � 7 ��+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IL Q I I� I 	 L 	 I� J O I O I� I I I M I� I I 	 P I� K 	 JK I� I NO O I� I P Q J I� J O Q O I� I I 	 	 I� I I MK I� Q J Q O

78 % 7 * 7 RS I� IL N N I� I 	 P P I� J O 	 	 I� I I IP I� I I 	 L I� Q O P L I� I NK J I� I M IL I� J NL 	 I� I I I 	 I� I I K K I� Q I P J

T) : H I� I I ML I� I I Q 	 I� N J N I I� I I I 	 I� I I IP I� Q J N I I� I 	 P M I� I 	 P J I� O P L I I� I I I J I� I IL O I� K L M J

T) : RS I� I I P Q I� I I Q 	 I� NQ P N I� I I I 	 I� I I IL I� Q J N M I� I 	 L K I� I 	 P L I� O P I O I� I I IQ I� I IL K I� Q N M 	

& 18 T% 7 /U H I� IQ 	 L I� I 	 O 	 I� J J NK I� I I I M I� I IP P I� Q M JQ I� 	 K Q 	 I� I K O O I� J J 	 O 	 I� I I Q I I� I 	 M J I� P K J N

& 18 T% 7 /U RS I� IQ I O I� I 	 J J I� J J M N I� I I I O I� I I ML I� Q NQ Q I� 	 NL O I� I K P O I� J JK K 	 I� I I K K I� I 	 M J I� P L JP

V2 /2 H I� I O IP I� IL Q I I� J J JP I� I IP N I� I IL J I� O J O Q I� L 	 P I I� I K P 	 I� J J J K I� I 	 	 K I� I 	 MP I� N J 	 	

V2 /2 RS I� I O O O I� IL 	 N 	� I I I I I� I I ML I� I IP L I� J IQ P I� 	 J O K I� I K L P I� J J J P I� I I JL I� I 	 	 N I� NO MP

�
�



�� ��� � � ��� L M
 ��� � 
 �� �� 
� � �� � � � 
 � 
� 
� � � �� � � � ���� � � 
 � � ��� � � � � � � �� � �  � ! �� � � � � � � �� � � � ��" � � # � � � � � $ 
 � � � � � � �� 
� 
 � 
�

�� �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6� 5 6�78 * 7 .9 : 1 7 5 � +) + /U +8 � 7 �+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� I 	 NQ I� I 	 Q N I� O K K P I� I I IQ I� I I 	 J I� K I M J I� IL O O I� IL K P I� O K M I 	 I� I I IL I� I I 	 J I� MQ P 	

78 % 7 * 7 RS I� I 	 O L I� I 	 K O I� O K IK I� I I 	 O I� I I M N I� K MO L I� I P NQ I� IL K L I� JL P O I� I I IP I� I I Q J I� Q L P 	

T) : H I� IL L 	 I� I 	 M N I� JP P M I� I IK K I� I I MP I� J P O Q I� I M IP I� I ML N I� O L NL I� IL N J I� IL L N I� O J I M

T) : RS I� IL MK I� I 	 P M I� JK K O I� I I J 	 I� I IQ M I� J Q MO I� I MQ J I� I M 	 M I� O K K M I� I P N J I� IL L M I� JQ M M

& 18 T% 7 /U H I� I 	 NK I� I 	 M M I� O J I M I� I I I 	 I� I I I J I� Q L ML I� I P P P I� IL K N I� O JP J I� I I IQ I� I I ML I� Q Q 	 M

& 18 T% 7 /U RS I� I 	 JP I� I 	 Q O I� O O O K I� I I IL I� I I I N I� Q O J O I� I P K M I� IL O J I� O JK M I� I I I 	 I� I IL N I� Q 	 N N

V2 /2 H I� 	 L 	 	 I� IL Q O 	� I I I I I� I I J O I� I IP P I� J J O K I� 	 N ML I� I MQ K I� J J J J I� I 	 K N I� I 	 	 	 I� JP M M

V2 /2 RS I� 	 	 N M I� IL M J 	� I I I I I� I I J J I� I IP Q I� J J N M I� 	 J I M I� I ML L 	 � I I I I I� I 	 Q I I� I 	 L O I� O NO L

� JKJ



�� ��� � � ��� L Q 
 ��� � 
�� �� 
� � �� � �� 
 � 
� 
� � � �� � � � ���� � � 
 � � � � � � � � � � � � � �  � ! �� � � � � � � �� � � � ��" � � �� � � � � � � � � # �� � � � � � �� 
� 
 � 
�

�� �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6� 5 � 1 T2A � 7 � 1 /U &+) 5 � +) + /U +8 � 7 ��+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IL IQ I� I 	 K J I� O O NK I� I I I O I� I IL O I� K I J J I� IL K I I� IL Q M I� O MK O I� I I I M I� I IQ J I� Q L J K

78 % 7 * 7 RS I� I 	 O N I� I 	 JK I� O P I 	 I� I IL K I� I IQ I I� N I 	 P I� I P IP I� IL P P I� J IP J I� I IL O I� I I O I I� K P K K

T) : H I� I 	 JQ I� I 	 P L I� JL J J I� I IP L I� I IL N I� O N N N I� I P L Q I� I ML N I� N NK J I� I 	 P N I� I 	 L I I� O NP I

T) : RS I� IL L 	 I� I 	 Q M I� JL P J I� I IQ K I� I IP P I� J Q Q N I� I P O J I� I ML N I� O 	 O J I� IL M I I� I 	 K L I� J P I 	

& 18 T% 7 /U H I� I 	 J I I� I 	 K 	 I� O O L L I� I I I N I� I IL L I� K 	 Q 	 I� I P 	 P I� IL M 	 I� J IL O I� I I I P I� I IL P I� Q MK I

& 18 T% 7 /U RS I� IL L I I� I 	 NP I� O J O Q I� I I 	 K I� I IL M I� NQ I 	 I� I MP N I� I P I I I� JL N 	 I� I IK N I� I 	 I I I� N MO L

V2 /2 H I� 	 	 O J I� IL I J 	� I I I I I� I 	 I J I� I IP K I� J J O N I� 	 NO N I� I M IL 	 � I I I I I� I 	 O I I� I 	 Q J I� O N 	 L

V2 /2 RS I� 	 	 Q P I� IL Q L 	� I I I I I� I 	 I O I� I I MP I� J J MP I� 	 N 	 M I� I M I J 	 � I I I I I� I 	 NP I� I 	 MP I� O O NL

� J�



�� ��� � � ��� L K 
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! � � � � � � � � �� � � � ��" � � �� � � � �� � � � # �� � � � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6 � 5 � 1 T2 A � 7 =7 /U &+ *2 5 � +) + /U +8 � 7 �+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 : 7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� IL IL I� I 	 J J I� O MQ M I� I I IK I� I IL 	 I� K IQ P I� IL O M I� IL M J I� O NP P I� I I 	 J I� I IK O I� K 	 I N

78 % 7 * 7 RS I� I 	 NK I� I 	 NK I� O ML 	 I� I IL M I� I IQ O I� K K I N I� I P K J I� I P 	 K I� O NO M I� I IL N I� I I N I I� K Q L L

T) : H I� IL N I I� I 	 K P I� JQ 	 M I� I 	 IL I� I IQ Q I� J K O M I� I MO J I� I P P 	 I� J P I Q I� I P J M I� IL NQ I� JL P O

T) : RS I� IP 	 M I� I 	 M I I� J O NP I� I 	 K Q I� I IQ K I� J J O P I� I N M 	 I� I P L P I� J O J 	 I� I Q J Q I� I P I N I� J NP N

& 18 T% 7 /U H I� I 	 O L I� I 	 Q O I� O NQ J I� I I I 	 I� I I 	 	 I� Q P MP I� I P Q J I� IL K J I� J I O O I� I I I M I� I IP 	 I� Q Q K K& 18 T% 7 /U RS I� I 	 O K I� I 	 Q N I� O O P I I� I I I 	 I� I I IK I� Q K IQ I� I P K P I� IL J 	 I� O JP Q I� I I I P I� I IP L I� Q M 	 I

V2 /2 H I� 	 	 M M I� IL P O 	� I I I I I� I 	 I 	 I� I IP O I� J JQ J I� 	 O 	 O I� I P NQ 	 � I I I I I� I 	 J K I� I 	 Q M I� O J O O

V2 /2 RS I� 	 	 NQ I� IL N 	 	� I I I I I� I I J J I� I IP N I� J JK 	 I� 	 O Q O I� I P JP 	 � I I I I I� I 	 Q M I� I 	 MP I� O Q O J

� J>�



�� ��� � � ��� L N
 ��� � 
�� � � 
� � �� � � � 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� ! �� � �� � � � � � 
 � � � �� �� ��

= 6� 5 ; & T 7 , 1 * / 7 �+ � � +8 % 12 &

;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7 � =2 1> 2 6, + *2 �

= &') *+, ) = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� I P M N I� IL K P I� J IK Q I� I I 	 J I� I I O K I� Q O Q N

78 % 7 * 7 � �� I� I P Q N I� IL N I I� J IK J I� I IP 	 I� I I J 	 I� K P M I

T) : H I� I MQ I I� I M 	 M I� O K 	 L I� IL J I I� IL 	 N I� J I J N

T) : � �� I� I Q K L I� I P N M I� J P P N I� I ML N I� IP I 	 I� JL L 	

& 18 T% 7 /U H I� I P P Q I� IL MQ I� J 	 MQ I� I I I P I� I IL L I� Q K L O

& 18 T% 7 /U � �� I� I P I K I� IL Q J I� O O 	 J I� I I I P I� I I ML I� Q P I M

V2 / 2 H I� 	 O K P I� I M I J 	 � I I I I I� I 	 O K I� I 	 P N I� J 	 	 N

V2 / 2 � �� I� 	 NK L I� I ML M 	 � I I I I I� I 	 Q O I� I 	 P I I� O O O P

� JK�



�� ��� � � �� L O 
 ��� � 
 �� �� 
� � �� � �� 
 � 
� 
� � � �� � � � �� � � � 
 � � � � � � � � � � �� � �  � ! �� � � � � � � �� � � � � " � � � � $ � � 
 � 
� �� � 
 � � � � �� 
� 
 �


� � � �� � � � � 
 � 
� � � � � � � �% &') *+, ) -

= 6� 5 .9 * 7 : 7 :+ �2 , : 5 � +) + /U +8 � 7 �+ &2 * 1� 7 � =2 1> 2 6, + *2 �

;8 < & 1) + : 7 =2) 7 .9 : 1 7 ;8 < & 1) + 6, < * 1% 2 :(7 6 1 7 , =2) 7

= &') *+, ) = &(') *+, 18 T �) �� � 7 , 2) = &') *+, 18 T �) � & * 1 / 7 = &') *+, 18 T �) � � � 7 , 2) = &') *+, 18 T �) � & * 1 / 7

ΦI σΦI f � ΦII σΦII f � � ΨI σΨI g � ΨII σΨII g � �

78 % 7 * 7 H I� I 	 J J I� I 	 N N I� O N IP I� I I 	 I I� I IP M I� K 	 O I I� I P L 	 I� IL O O I� O K NK 	 I� I I IP I� I I NO I� MO Q 	

78 % 7 * 7 RS I� IL M I I� I 	 JL I� O J P Q I� I I 	 L I� I IL K I� K O 	 N I� IL J I I� IL ML I� O O M I 	 I� I I IK I� I I J M I� M NL O

T) : H I� IP L M I� I 	 P N I� J J 	 I I� I 	 P L I� I IQ K I� J J I N I� I K 	 L I� I M 	 Q I� JL J O I� I MQ M I� IP L M I� J 	 J M

T) : RS I� IP P L I� I 	 P I I� J J MO I� IL I N I� I IK M I� J J JP I� I O M M I� I P O L I� J O K Q I� I K K N I� IL N J I� J J 	 K

& 18 T% 7 /U H I� IL I 	 I� I 	 N I I� O O 	 Q I� I I I M I� I I 	 	 I� K P J 	 I� I P P Q I� IL NP I� O O J M I� I I IP I� I IL J I� Q P JP

& 18 T% 7 /U RS I� IL I N I� I 	 Q P I� J 	 	 Q I� I I IP I� I I 	 L I� K IL O I� I P N I I� IL O K I� J I 	 Q I� I I 	 P I� I I MK I� K 	 M J

V2 /2 H I� 	 L 	 I I� IL P Q 	� I I I I I� I 	 L J I� I IQ P I� J JL O I� 	 O MQ I� I M I I 	 � I I I I I� IL I N I� I 	 Q M I� J I J N

V2 /2 RS I� 	 	 J J I� IL K N 	� I I I I I� I 	 P P I� I IQ I I� J JK P I� 	 O NP I� I MP L 	 � I I I I I� IL P K I� I 	 MK I� J MK M

� J
�



� ���������	��

�����

���������������� "!$#&%'�)( X %*��+,���.-0/�1 Q  �#32�#,�546�"%�78���9��#:!$#&%'��;<1=� U ��%�>?�A@ Q ;<1=�?BDCFEHGJI�K
L�MON,P I �RQ�S�T<U N S�T �HV'W GJI T NXP IXY UZT�[\S G N=] � U I T L�MON&P I [ N=MON_^ [ M UZ` I V KG N T I�E�G U P I Q Iba S MbW U Wdc a V U W U W I Tfehg,ijS V E NkW Y U=T"[ NZM G Vml n�N&P&NZW Bpoq��r _Js out _v$wyx - w N # x 1 P %�#H-�z={,{,z�B

� zZ�|CjE�G}I L�MON,P I � c~cXL�MFV�P e V�P&Pyl Ij� N=M IjB X��O�O�?���&�  �� � �9+&�b1&���,B  *��( P=Q 1&�)#&�b1)B 7�1 � �9� � B Q � � B� % �  �;�#�1,(j�9���O#��9;�@A1=�)�9 ���#<����z={,{&��B
� �=������������ D!$#&%'�)( X %*��+,���.-\/H1 Q  *#�2�#,�?-��"%�78�O�.��#�!$#,%*�);�1&� U ��%�>?��@ Q ;�1&�?-�oq1&��(���%*#/� *�)+&�9��4�!$����;<1=�)#<r�1 �  '� � ��1&�)#���� ^ �����b1)B�CFE�G}I L�M�N&P I � c �8� Iba�G�K c�MFV I�E�G}I P�L�MFV�Pe V�P,Pyl I�� NZM I��pI ` I MON��&V E � C Pyl I�Y UZT�[\S G V E �~� U ��I M U� ¢¡ I WO£ G U�[�e N a nyV E\I W B�Y U EHKa S MFM I�E\a�¤ N E P Y UZT�[\S G N G V U E � ��MON a�G V abI�¥§¦0¨ [ I MFV IjE©abIj-?ª�«�-�¬&¬,­Z®�¬y¯=­)-�z={,{=¬HB
� ¬&� w ����+& *#:° X ��#���#&�� '�� *�d4±2²#&��� � 1&� �  *�)#,�<2²# P�� �O# P ; Q 1&�9B �"N G³GJI M E Q I�a U � E V G V U E�B��(91&���9;� *( x ���9����-�z&{&{,�)B
� ¯Z� x 1 � >�1=��+&%*��´&B�¦ l I T I�E�G W UA Xe N a n�V E\Iµ�pI N=M E V E � B�oq#&��+,1=�¶2�1 P 78;�1&�)� x P�_Q %� '� X ���b��- s ��(&B�-��9­&­,�)B
� �=��·�B��$B���1=��%�#Z¸�B~¹�E W S.[ I M ` V'W I P ��I NZM E V E � B�tD;º!»B�·� �� � #,�¼4½°~B�¾HB w �A@��)#Z¸"�O¿� À�t���BÂÁF-�¹pE W S.[ I M ` V'W I P �pI NZM E V E � �<ÃpUZS E P&N G V U E W U� |Ä I S MON=l Y U=T"[©S G N G V U E
À �)� B�j®\�ZÅ=ÁFB�° X ��o s ° x ���9����-��.­&­,­)B
�ÂÅk�~Æ�B)¾HB�2~� ^ 1=�)#Z¸"�O¿y �4Ç/�B)·|B�oq1&�O�� *# � B euS l G V ` N=MFV�N G}I ^ E NZl ¤ WFV'W���NZM G �	� Y l*NkWbWFV KÈ a N G V U E)É¢a U=` N=MFV�N E\abI W G M S a�G S M I W�N E P�M I [ I N GJI P T I NkW S M I T IjEHG W B��"���)#&%'��-?�.­&­�¯�B
� Ê=��Ë|B?Ë�B w #&¿Z1=%³B�Y l S W GJI MFV E �hN E P Y l*NkWbWFV È a N G V U E ��Ì N a £��&M UZS E PhN E P Y S MFM I�E�G ¡ V KM I�a�G V U E W BDCFE ��M U abIbI PZV E �ZW U�  G n I ^²P ` N E©a�I P�� I T V E N=M U E�Y l*NkWbWFV È a N G V U E N E PY l S W G}I MFV E � -��9­&­,�)B
� ­=������ *1&��tDÍ&�9�O �A� - w 1&Î) �����>�1&���)1=Ïu4¶ou#,�OÍ,���u>?�9�9�O�&BDY l S W G}I M$^ E NZl ¤ WFV'W BH���O��#&%'�x Ï)Î)%* *(91 �  *#&��-Hz={,{)�&B
�*�9{=�|!»B.Æ�BZou *%�%* �+�1=�?B\Y l S W GJI MFV E � ` N=l�V�P&N G V U E ��Q I W S l G W�N E P$V T�[ l�V a N G V U E W  jU M"N [,[ l�V I PN E N=l ¤ W I W�Ð B�tD; x B��"�b1=Î) *�&-?>�B�¾�B�·"Ï�ÎH�9� � 4Ñ!»B?Ò²� w #y� � ��À8t���BÂÁF-²Y l S W GJI MFV E �N E P Y l*NkWbWFV È a N G V U ERÀ �)� B��=¬H�F®y�yÅ=¯,ÁFB&Æ3#&��%'� w (j *��� �  �ÓH( x Ï)Î)%* '�AÔ) *�)+H-?�9­,­&�)B
�*�&�������) *%,¾�1= *�|4ÕË� '(bÔ�1&����Ò²Ï)Î\�9�9B ^²l � U MFV G n T W  jU M Y l S W GJI MFV E � ¡ N G N B x ����� �  '(j� _ ·²1=%*%�-s �H(=B*-?�9­,Ê&Ê)B

�9{�¯

http://integrade.incubadora.fapesp.br/


�*�.zZ��o_B�����������Î\����+�B$Y l S W G}I M»^ E N=l ¤ WFV'W  jU M�^ [,[ l�V a N G V U E W BD��(�1&�)��;� *( x �O�.�O�9- s ��(&B�-�.­�Å=�)B
�*�9�=����B9Ò�B.!$#,����#,�?B�� V I MON=M a nyV a NZl Y l�NZW�WFV È a N G V U E�B.tD; x B9�"�b1=Î� ��,-.>�B9¾HB9·"Ï�ÎH�9� � 4µ!»BÒ�B w #�� � ��À�t���BÂÁF-�Y l S W GJI MFV E ��N E P Y l�NkWbWFV È a N G V U EHB,Æ3#&��%'� w (j *��� �  �ÓH( x Ï)Î)%* *�OÔ) *�)+�-�.­&­,�)B
�*��¬&��¾HB)�|BH·�1=� �  *+,1&�?B0Y l S W GJI MFV E �»^²l � U MFV G n T W B\¾&#,Ô)��Æµ �%*��´�4 w #,����-��.­�Å&¯�B
�*�.¯Z��2�B0/�Ï)¿yÏ)��1=+�1)B0CFEHG M U P S a�G V U ERG U � G N G V'W G V a N=l���N G³GJI M E Q Iba U � E V G V U EHBD��(�1,����;� '(x �O�.�O�9- s ��(=B*-?�.­&­&{�B
�*�9�=��¾,#y�¢·�B.Æ:1=�b��¾,�.B�� V I MON=M a nyV a NZl?L�M U=S.[ V E � G U c [ G V T V�� I N E c �8� Iba�G V ` I Ã?S E\a�G V U E�B

� U=S M E NZl UA  G n I ^ T I MFV a N E � G N G V'W G V a NZl\^~W�W U a V�N G V U E�-��	�pÀ��&{��.Áj-�z&�&�Z®�zZ¬,¬�B\�9­,�&�)B
�*�kÅk�|!»B�Æ�B�ou *%�%* *+,1=�
4ºo¼B�r²B�r¢#y# � ���.B ^ W G S P ¤ UA h` NZMFV�N � l I W G N E P&N=MOPZV��.N G V U EHB

� U=S M E NZl UA  Y l�NkWbWFV È a N G V U E�-
�?-?�.Ê)�F®)z={&¬�B��.­&Ê,Ê)B
�*�9Ê=� w � 1=� w 1=%*Ík1,��#&� 4 x Ô) *%� � r¢Ô�1&�?B ¡ IjG}I M T V E V E � G n I Ä�S�T � I M U�  Y l S W KG}I MbW�� � I � T I�E�G W�V E
� V I MONZM a n�V a N=l Y l S W G}I MFV E ��� � I � T I�E�G N G V U E ^²l � U MFV G n T W B�Ë�� _%'1 ��� �� �# °��9(j�� *(�#:r w _ z={,{&� _ �9Ê�-�Ò²� � 1=� � ;���� � #&7~r¢#&; � Ï � ��� w (� ��9��(j�.��-D/�%*#&�� *��1s �H� �  � Ï � ��#&7�°p�9(bÔ)��#&%*#&+&´,-)z={&{,�)B
�*�9­=� w 1=������ *�)�"Ò�ÏH��#& � 4§¾,1&��1~/)�� *�)%�´�1=����B ^ [ M I PZV a�G V U E�K � NkW I P»M I WjN T"[ l�V E � T I�G n U P

 jU M I W G V T N G V E � G n I~E S�T � I M UA  a l S W G}I MbW$V E N�P&N G NZW I�G³B L I�E U=T I Ì V U l U � ¤Z-��pÀ³Å&ÁFBz&{&{�z�B
�Âz={=��Ë"#&Î\��� � °� �ÎH�AÔ) *�b1=�) ³-"!$Ï)��� � Ô����dÆ:1=% � Ô���� 4 °p�O�9Í&#,��·�1&� �  *�&B�¦ W G V T N G V E � G n I

Ä|S�T � I M U� �¡ N G N Y l S W GJI MbW ` V�N G n I L"N [ � G N G V'W G V a�B�Ë��9%*1 ��� �� *#:°��.(j�) '(j#_z&{&Ê)-Ò²� � 1=� � ;���� � #=7 w � 1 �  '� �  *(9��- w � 1&��78#&�b� v �) *Í&���b�O � ´,-�z&{&{,{)B
�Âz�����¾,���©����´¼·"�9����4ft��5·�B0r¢Ô) ³B e V E V E � G n I � G M S ajG S M I U�  ¹ W I M<^ a�G V ` V G³¤ S WFV E �Y l S W G}I M�� G N � Vml V G�¤ZB ��M U a�IbI PZV E �ZW UA  G n I � U MO£ZWOn U�[ U E � I � ^ E NZl ¤ZG V a W É � C ^ eY U E   I M IjE©abI U E ¡ N G N e V E V E � -©z={&{�z�B
�Âz&zZ��Ë"#&Î\��� � °� *Î��AÔ� ��b1=�) ³-�!$Ï)��� � Ô����$Æ31&% � Ô)���.-�Ò²1kÍy '�u�¢# � � � �9 ��h4 x 1 � �� *(b¿����O#Z¸��?BY l S W G}I M ` N=l�V�P&N G V U E � ¤ [ M I PZV a�G V U E W G M IjE � G n B©Ë���%'1 ��� �� �# °��9(j�� *(�#�z={,{)� _ z)�&-�Ò²� _� 1=� � ;���� � #=70�� �#�� � 1 �  '� �  '(��9- w � 1=�)78#&�b� v �) �Í,���b�A � ´&-�z&{&{��&B
�Âz=�=� ¡ V'W G MFV � S G}I P � ¤ W G}I T W Q I W I N=M a n L�M UZS.[ B¼Ô �A�O���Â�,� +,����B  �;��,B Ï�� � B Î)� � B � % �  *;»#1,(j�.�O�O#��9;Ç@A1&�)�� *�O#�����z&{&{&��B
�ÂzZ¬&� ��M U � I�G U CFE�G}I L�M�N&P I � Ð ¡ I W a MFV8] � Ud¡ IjG NZl n�N&P,NhP U ��M U � I�G U P I � I W i�S V'W�N&Ð Y n)N KT N&P,N Y��\CFE  jU � e Y�� � Y Ä � i E U Ð ����� � �	����� B?z={,{,¯)B
�Âz&¯Z��Ò²#&�� '1=� w ÔH1= *�) ���4 x � � ����Ò�B w ÔH1= *�) ���B�Y U E�G M U l I$¦ W G N G�� W G V a U P U ��M U abI WbW U BytD;¾HByo¼B�¾&Ï)�b1=� 4�/¢B�o¼B�!$��´��H1dÀ8t¢��B Áj-0Y U E�G M U l I P,N�� S NZl�V�P,N&P I ��e � G U P U W ¦ W G N KG�� W G V a U W Y l g WbWFV a U W�^ [ l�V a N,P U W"!#� S N=l�V�P&N,P I�B�oq1=¿y��#&���¢#y#,¿y����#�����1,�A *%)t��) � #&�b1> � �)1�-��9­,­&�)B

�9{,�

http://gsd.ime.usp.br/


�Âz=�=�|!$�9#&��+&��2�1=��´ �  '��-)t�Ï) _ ·"#,�)+�·�1&�q4��� �  ��q2~Ï�;�1&�9B�Y � ^ e ¦D�p¦ c Ä � ^ � V I�KM�NZM a nyV a NZl Y l S W G}I MFV E �"^²l � U MFV G n T ¹ WbV E � ¡ ¤ZE N T V a ehU P I l V E � B s t�tDt:r¢#,; � Ï � �9�9-
����À�Ê,Á � �,Êk®�Å=¯�-\�9­,­&­�B

�Âz,Åk�����9% � 1=#<>? ³-)t���¸�1=�b�ur¢Ô�1=�)+<4¶r¢Ô) ���+ _ °�Ï)��+»Æ3Ï?B ¡ � Ã�� ^�� I M abI [ G S NZl ¡ V'W KG N E©abI Ã?S E\a�G V U E  jU M C T N�� I Q I�G MFV I ` NZl B s tDtDt s � � ������1 �  �#,��1=%~r¢#&��78�9�O�9��(j�u#,�
s ;<1&+&� x ��#y(��9���A *�)+�À s r s x Áj-HË�#�(bÔ)�.� � ���.-)z={&{�z�B

�Âz=Ê=��¦"a l�V [ W I P U �0E l U N&PZW n U=T I�B_Ô �A���?���&� ¸�¸�¸�B �9(�%� � �O�&B #&��+ � ��#Z¸��)%*#,1&��� � B � % �  *;»#1,(j�.�O�O#��9;Ç@A1&�)�� *�O#�����z&{&{&��B

�9{yÅ

http://www.eclipse.org/downloads/

	Introdução
	InteGrade
	Comportamentos Prototípicos
	Reconhecimento de Padrões
	Objetivos
	Estrutura do Documento

	Aprendizado Computacional
	Conceitos Gerais
	Ambiente de Aprendizado
	Natureza da Representação da Experiência

	Aprendizado Supervisionado
	Aprendizado Não-supervisionado
	Classificação e Clustering
	Reconhecimento de Padrões no Projeto InteGrade


	Análise de Conglomerados
	Processo de Reconhecimento de Padrões
	Definição dos Elementos
	Objetos do InteGrade
	Tipos Ideais
	Ruídos

	Seleção das Variáveis
	Utilização dos Recursos Computacionais
	Utilização versus Variação de Utilização
	Dados Inexistentes

	Padronização e Normalização das Variáveis
	Medidas de Semelhança
	Distância entre Dois Vetores
	Distância entre Conjuntos de Vetores

	Métodos de Agrupamento
	Algoritmos Seqüenciais
	Algoritmos Hierárquicos
	Algoritmos de Otimização

	Número de Clusters
	Reconhecimento do Modo de Operação
	Identificação de Protótipos
	Requisições do InteGrade

	Interpretação de Resultados
	Matriz de Disponibilidade


	Ensaios
	Massa de Dados
	Máquinas
	Recursos

	Metodologia
	Descrição Geral
	Simulações
	Métricas de Desempenho

	Resultados Obtidos
	Caracterização dos Objetos
	Algoritmos Simulados
	Desempenho Relativo

	Análise dos Resultados

	Conclusões e Comentários Finais
	InteGrade
	Configuração Automática

	Conclusões Gerais

	Implementação realizada
	Descrição da arquitetura do software implementado
	Ambiente de execução dos ensaios

	Resultados das Simulações

