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$OPRVW 3HUWXUEHG 4XDGUDWLF )XQFWLRQ

� # �# # #
L Q

L

Q

� � � � �= + +
=
∑ �

�

�

�

�

�		

x0 05 0 5 05= [ . , . , , . ].�
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7ULGLDJRQDO 3HUWXUEHG 4XDGUDWLF )XQFWLRQ

� # # �# # # #
L L L L

L

Q

� � � � �= + + + +− +
=

−

∑�

� �

� �

�

�

�

x0 05 0 5 05= [ . , . , , . ].�

Staircase 1 Function )XQFWLRQ

� # #
M

M

L

L

Q

� � �=










==
∑∑

�

�

�

#
�

�� �= 
 � � � 
��

Staircase 2 Function

� # # �
M

M

L

L

Q

� � �=








 −











==
∑∑

�

�

�

#
�

	 	 	= 
 � � � 
��

LIARWHD Function  (CUTE)

� # # # #
L L

L

Q

L

Q

� � � � � � �= − + + −
==
∑∑� �

�

� � �

��

#
�

� � �= 
 � � � 
��

POWER Function   (CUTE)

� # �#
L

L

Q

� � � � �=
=
∑ �

�

#
�

�� �= 
 � � � 
��

ENGVAL1 Function  (CUTE)

� # # # #
L L L

L

Q

L

Q

� � � � � ��= + + − ++
=

−

=

−

∑∑ �

�

� �

�

�

�

�

� �

#
�

� � �= 
 � � � 
��

CRAGGLVY Function  (CUTE)

                   ( )� # # # # #
L L L L

L

P

� � ���� � � �= − + − +− +
=
∑ � � �

�

� � �

�

�

�		

����� � � � � �# # # # # #
L L L L L L� � � � � � � �

�

� �

�

� �

��+ + + + − +− + − + + −
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#
�

� � �= 
 � � � 
��

EDENSCH Function  (CUTE)

[ ]� # # # # # #
L L L L L

L

Q

� � � � � � � � �= + − + − + ++ + +
=

−

∑�� � � ��

� �

�

�

�

�

�

#
�

	 	 	= 
 � � � 
��

INDEF Function   (CUTE)

� # # # # #
L

L

Q

L Q
L

Q

� � ���� ��= + − −
= =

−

∑ ∑
�

�

�

� �

�
�

#

 






�

�

�

�

� �
=

+ + +




� � � ��

CUBE Function   (CUTE)

� # # # #
L L

L

Q

� � � � � � �= − + − −
=
∑�

�

�

� �

�

� �		

#
�

� � � � � � � � �= − − −
 � � � � � � � � � 
��

EXPLIN Function (CUTE)

� # # # �#
L L L

L

Q

� � ���� � � � ��= −+
=
∑	� �	

�

�

#
�

	 	 	= 
 � � � 
��

EXPLIN2 Function  (CUTE)

� #
�# #

�
�#

L L

L

P

L
L

Q

� � ���� � � ��= −+

= =
∑ ∑�

� ��	
�	

#
�

	 	 	= 
 � � � 
��

ARGLINC Function  (CUTE)

� # $# �
M

M

Q

L

P

� � � � �= + − −










=

−

=

−

∑∑� � �
�

�
�

�

�

#
�

�� �= 
 � � � 
��

BDEXP Function   (CUTE)
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( ) ( )� # # # # # #
L L L L L

L

Q

� � ��� � � �= + − ++ + +
=

−

∑ � � �

�

�

#
�

�� �= 
 � � � 
��

HARKERP2 Function  (CUTE)

� # # # # #
L

L

Q

L L
L

Q

L
L M

Q

M

Q

� � � � �=






 − + +











= = ==
∑ ∑ ∑∑

�

�

�

� �

�

�

�
�

# 

�

� �= 
 � � � 
��

GENHUMPS Function  (CUTE)

� # # # # #
L L L L

L

Q

� � ���� � ���� � � � ��= + ++ +
=

−

∑ � � 	 	��

�

� �

�

�

�

�

#
�

�	� �	� � �	� �= −
 �� � � � � 
��

MCCORMCK Function  (CUTE)

( )� # # # # # # #
L L L L L L

L

Q

� � � � � � ���� � �= − + + + − + ++ + +
=

−

∑ �� � � �
� �

�

�

�

�

#
�

�� �= 
 � � � 
��

NONSCOMP Function  (CUTE)

� # # # #
L L

L

Q

� � � � � � �= − + − −
=
∑�

�

�

� �

�

� �

#
�

� � �= 
 � � � 
��

VARDIM Function   (CUTE)

� # # �#

 


�#

 


L L
L

Q

L
L

Q

L

Q

� � � �
� � � �

�= − + −
+






 + −

+







= ==
∑ ∑∑ �

�

�

�

�
�

�

�

��

�

#

 






�
�

�
�

�
�= − − −



� � � ��

48$57& )XQFWLRQ �&87(�

( )� # #
L

L

Q

� � �= −
=
∑ �

�

�

#
�

� � �= 
 �� �� � � 
��

'LDJRQDO � )XQFWLRQ
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� # � #[

L

L

Q

L� � � ��= − −
=
∑ �

�

#
�

�� �= 
 � � � 
��

6,148$' )XQFWLRQ �&87(�

( )� # # # # # # # #
L Q L

L

Q

Q
� � � � ���� � � � �= − + − − + + −

=

−

∑�

�

�

� �
�

�

�

�

�

� ��

#
�

	� 	� 	�= 
 � � � � � � 
��

([WHQGHG '(16&+1% )XQFWLRQ �&87(�

( ) ( ) ( )� # # # # #
L L L L

L

Q

� � �
�

= − + − + +− −
=
∑ � �

�

� �

�

�

�

�

�

�

�

� � �

#
�

�� �= 
 � � � 
��

([WHQGHG '(16&+1) )XQFWLRQ �&87(�

( ) ( )� # # # # # # #
L L L L

L

Q

L L
� � � � � � � � �

�

= + + − − + + − −− −
=

−∑ � � � � �
� � �

�

� � �

�
�

�

�

� �

�

�

�
�

#
�

� 	 � 	 � 	= 
 �� �� �� �� � �� � 
��

/,$5:+' )XQFWLRQ �&87(�

� # # # #
L L

L

Q

L

Q

� � � � � � �= − + −
==
∑∑� ��

�

� �

��

#
�

� � �= 
 �� �� � � 
��

',;21�'4 )XQFWLRQ �&87(�

� # # # # #
M M

M

Q

Q
� � � � � � � � �= − + − + −+

=

−

∑�

�

�

�

�

�

�� �

#
�

� � �= − − −
 �� �� � 
��

&26,1( )XQFWLRQ �&87(�

( )� # # #
L L

L

Q

� � ��� � �= − ++
=

−

∑ 	 �
�

�

�

�

#
�

�� �= 
 � � � 
��

6,1( )XQFWLRQ
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( )� # # #
L L

L

Q

� � ��� � �= − ++
=

−

∑ 	 �
�

�

�

�

#
�

�� �= 
 � � � 
��

%,**6%� )XQFWLRQ �&87(�

( )� # # # # #
L L Q

L

Q

� � � � � � �= − + − + −+
=

−

∑�

�

�

�
�

�

�

� �

#
�

	 	 	= 
 � � � 
��

*HQHUDOL]HG TXDUWLF )XQFWLRQ *4�

( )� # # # #
L L L

L

Q

� � �= + ++
=

−

∑ �

�

�
�

�

�

#
�

�� �= 
 � � � 
��

'LDJRQDO � )XQFWLRQ

� # # # #
L L L

L

Q

� � ���� � �= − −
=
∑ � �

�

#
�

�� �= 
 � � � 
��

'LDJRQDO � )XQFWLRQ

� # # # # #
L L L L

L

Q

� � ���� � �= − −
=
∑ � �

�

#
�

�� �= 
 � � � 
��

)XOO +HVVLDQ )XQFWLRQ

� # # # # # #
L

L

Q

L L L L

L

Q

� � � ���� � ��=






 + − −

= =
∑ ∑

�

�

�

�

�

#
�

�� �= 
 � � � 
��

6,1&26 )XQFWLRQ

( )� # # # # # # #
L L L L

L

Q

L L
� � ��� ��� �

�

= + + + +− −
=

−∑ � �

�

�

�

� � �

�

�

�

�

� �

�

�

#
�

� 	� � 	� � 	�= 
 � � � � � � � � � 
��
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*HQHUDOL]HG TXDUWLF )XQFWLRQ *4�

( )� # # # #
L L

L

Q

� � � � �= − + − −−
=
∑�

� � �

�

�

�

� �

#
�

�� �= 
 � � � 
��

7(2'25 )XQFWLRQ

( ) ( )( )� # # # # �
L L

L

Q

� � �= − + − −−
=
∑�

�
�

�

�

� �

�

�

#
�

� � � � � �= 
 � � � � � � 
��
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