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fi(x) dx∫ 1

0
fi(x) dx

(1)
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∫ 1

0

i∈A∏
i
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i∈{U A∏

i
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5.3 �{3
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Pi =

∫ 1

0
fn(x)

|A|=i∑
A⊆{1,2,...,n−1}

i∈A∏
i

Fi(x)
i∈{U A∏

i

[1 − Fi(x)] dx (8)

=·��±k¦Ñµ

|A|=i∑
A⊆{1,2,...,n−1}

i∈A∏
i

Fi(x)
i∈{U A∏

i

[1 − Fi(x)]

�e5¦þ fn(x)2È©=�¼�1i¶�VÇ"

�ÄÄ�5y§·��gqÞ1i�¼ê§�ä§´¦þFi(x)�´1 − Fi(x)"

�±�ÑG�dpi, j(x)�L®²�
1i�<§�k j�<�©ê'\$��ÿ§�

c�õ�ª�dpi, j(x)§

Kk4íªµ

dpi, j(x) = Fi(x)dpi−1, j−1(x) + [1 − Fi(x)] dpi−1, j(x) (9)
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0
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éuõ�ªC(x) = A(x) + B(x)§3?1DFT��kµ

Ci = Ai + Bi

Ón§éuC(x) = A(x) × B(x)§3?1DFT��kµ

Ci = Ai × Bi

¤±3O�õ�ª�$��§·��±òü�õ�ª?1DFT§3?1e

Z$�L�ÏL_DFT=�£5§=�õ�õ�ª�$�(J"

=���mE,Ý�O(L log L)§ügO���mE,Ý�O(L)"2

XJ·���¦^FFT§I�=�2ng§O�ng§´O(nS log S + nS )�§

ù���mE,Ý�
��
"

5¿�XJ������õ�ª¦L�§���¬Ñy�Ý�O(S )�õ�

ª¦þ�Ý�O(1)�õ�ª§ù�¿Ø´�`��{"¤±·��±zgòn�

õ�ª©�ü�§òü>�õ�ª©O¦å5��2�¦§ù��E,Ý�µ

T (S ) = 2T
(S

2

)
+ O(S log S ) (12)

�±�ÑoE,Ý�O(S log2 S )"

�mE,ÝµO(S log2 S )

�mE,ÝµO(S )

5.5 �{4

Ó��§·�34í¦dpi, j��ÿ§�±�Ä^FFT?1`z"

3·�òFi?1DFT��§=£�§9C�µ

dpi, j,k = Fi,kdpi−1, j−1,k +
(
1 − Fi,k

)
dpi−1, j,k (13)

�e5§·�(½i�k§=ò��dp�1���1n����e§K=£

�§C�µ

dpi,k, j = Fi,kdpi−1,k, j−1 +
(
1 − Fi,k

)
dpi−1,k, j (14)

2FFT�äN¢yL§�±Zùphttp://en.wikipedia.org/wiki/Fast Fourier transform
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�±uy§ê�dpi,k�)¤¼êGi,k(x)�ê�dpi−1,k�)¤¼êGi−1,k(x)�'

X�µ

Gi,k(x) =
[
Fi,kx +

(
1 − Fi,k

)]
Gi−1,k(x) (15)

duG0,k(x) = 1§K�í�Ñµ

Gn−1,k(x) =

n−1∏
i=1

[
Fi,kx +

(
1 − Fi,k

)]
(16)

éuù�ªf§·��±��¦^X5.4.4¤`�©£@FFT§=�3O(n log2 n)�

�mS¦ÑGn,k(x)"

�e5·��I�^O(nS log S )��mý?nÑ¤kFi,k��§2qÞ¤k

�k§¦Ñ¤k�dpn−1,k, j§�ª=�£5=�¼êdpn−1, j(x)"

�mE,ÝµO(nS log2 n)
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5.6 �{5

���Ý§b�éu=£�§9·���@^)¤¼ê§Kéudpi, j(x)��

�)¤¼êGi(x, y)§kµ

Gi(x, y) =
[
Fi(x)y + [1 − Fi(x)]

]
Gi−1(x, y) (17)

qduG0 = 1§K�±í�Ñµ

Gn−1(x, y) =

n−1∏
i=1

[
Fi(x)y + [1 − Fi(x)]

]
(18)

K�ª·�I�¦�=�eZ���õ�ª¦å5��¤��õ�ª"

éu��õ�ª�DFT§��u©OqÞx�y3�ØÓ���§¼ê��

�õ�§¤±·��I�k�½y§éuy�eZg��c'uxõ�ª?1FFT§

2éuz�xØÓ���§é'uy�õ�ª?1FFT=�§éu��N × M��

�õ�ª?1FFT��mE,Ý�O(NM(log N + log M))"

k
��õ�ª�DFT§�e5·��±÷^�c�g´))©£@FFT5
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I�5¿�´§b�·��¯K5�´n × S�§duêâ´�Å�§�·
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(n
2
,

S
2

)
+ O(nS log S ) (19)

�±uy§d�©£@FFT��mE,Ý¿vklog2�
§�mE,Ý=

�O(nS log S )"

3¦ÑGn−1��§·��I�^dpn−1, j(x)¦þ fn(x)2È©=��Y"

�d§¯K�{)û"

�mE,ÝµO(nS log S )

�mE,ÝµO(nS )
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