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•cde����� O.K.
�w	 = �0	6��78� f (x1 , x2, x3 )`?@

�w	 = 1/�2 (�0	 - �1	)6 1/�2 (�1	 - �0	) (f (x1 , x2, x3 )=1�f)
6 f (x1 , x2, x3 )=1
g������hi�jklmn

�w	
�x3	
�x2	
�x1	

x1x2 x2x3

�w� f (x1 , x2, x3 ) 	

f (x1 , x2, x3 ) = x1x2�x2x3
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• 2nQ�zO�{|`}xNxy�

• ~����eIO(2n)�?@�%.
• Grover�eI�(2n/2)�?@�%.

f(x) = (x1 + x’2 + x3 ) (x’4 + x5 + x6 ) � (xn + x’n-2 + x1)

7

�w2	
�w1	
�xn	 �

�x

�

�x1	 �

I0If W

�

W

Grover Iteration���ab

x1xn =1
g�����
�hi�jklmn “����^�w�

�u��“��	�����	

8

ZW

0 0 0 0

1 1 1 1

1 0 0
0 0

1
0 0

0 0 1

i i

a b

a b

a b

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

� � � �� �
� � � �� �

� �� � � � ! !  !

� �

� �

� �

� �� � �

� � � �

� � �� �

� �

If

�i	�hi�j�kl`mn
�f(i)=1)

9

ZW W

1 1
2 2

1 1
2 2

W H

� �
� �
� �� " � "
� �
� �
 !

0 0 0 0

1 1 1 1

1 1 1
1

1 ( 1)
2

1

i j
i in

a b

a b

a b

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

� � � �� �
� � � �� �

� �� � � � ! !  !

� �

�

� �

�

� �� � �

� � � �

� � � �� �

� � �

10

��ZW

0 0

1 0

1 1

2 2 21
2 2 2

2 21
2 2

2
2

2 2 21
2 2 2

n n n

n n

i

n

n n n

�

�

�
�

� � � �
 
� � � �
� � � �
� � � �
 
� � � �
� � � �
� � � �
� � � �
� � � �
� 
 
 � � �� �� �  ! !

�

�

�

�

� �

� � �

�

D � W I0 W

� �i
2n�i6 2 - �i ��i`���^�w�u��#

11

�xn	

�x2	
�x1	

GI=-W I0 W If

Grover�o1pFqr

W
�
�

�

nG_]31^_f�2nQ�G_tuvw�
zO�^_f`s
��tuvw`��

D

-D If

	



O(2n/2)9

 54



12

Grover�o1pFqr���3�

�0�00	 �0�01	 �1�01	 �1�11	

f(1�01) = 1
g�
��

� �

����n ����a	 �� �a= 000�05 111�1 ��

�������`��

����n

hi

Walsh-Hadamard:;<=3��
13

Grover�o1pFqr���3�

�0�00	 �0�01	

�1�01	

�1�11	� �

����n ��� �
��f(a) �a	 ��

f(a)=1
g�a����jhi�kl`mn

����n

hi

If���ab��u��

14

Grover�o1pFqr���3�

����n

hi

�0�00	 �0�01	 �1�01	 �1�11	� �

�%�-�#�
hiLM����^�w�hi�kl`mn

����n ��� �a	 ��
�����n �c	 (f(c) = 1)

#���n

��ZW��u��

15

Grover�o1pFqr���3�

����n

hi

�0�00	 �0�01	

�1�01	

�1�11	� �

f(a)=1
g�a����jhi�kl`mn


 #���n

16

Grover�o1pFqr���3�

����n

hi

�0�00	 �0�01	 �1�11	� �

hiLM����^�w�hi�kl`mn

$���n

�1�01	

17

Grover�o1pFqr���3�

����n

hi

�0�00	 �0�01	 �1�11	� �

��hi�
g�

O(2n/2)>3?@A(BC��$%&DEF��B
GH./��C �1�01	�	
J��

�1�01	

f(x) = 1��

%

 55


