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�K¥§�¦�´ G�¤k)¤fã�ëÏ¬�ê��¦�Ú"

��ã� G = (V, E)§V L«ã�:8§EL«ã�>8"

ÎÒ [P]L« P¤á�� 1ÄK� 0"

3.1 �{�

éu 10%�êâ§n ≤ 6"ù¿�X m ≤ 15"

·��± O(2m)qÞ)¤fã§,� O(m)O�ëÏ�"

�mE,Ý O(m2m)§�±ÏL 1ÒÿÁ:¼� 10©"

3.2 �{�

éu 30%�êâ§n ≤ 10"

·��±¦^ DP5)û"·�� m(S )L«d:8 S �Ñ�fã¥�>

ê"� f1(S )L«d:8 S �Ñ�fã�)¤fã¥ëÏã�êþ"·��±

Ö8=z�e§=�ÚOØ�ëÏã�êþ"·���qÞ S ¥?Ò���@

�(: v¤3ëÏ¬Ò�±��4íªµ

f1(S ) = 2m(S ) −
∑
T$S

[v ∈ T ] f1(T )2m(S−T ) (1)
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� fc(S )L«d:8 S �Ñ�fã�)¤fã¥ëÏ¬T� c�ã�êþ"

·���qÞ S ¥?Ò���@�(: v¤3ëÏ¬Ò�±��4íªµ

fc(S ) =
∑
T$S

[v ∈ T ] f1(T ) fc−1(S − T ) (2)

��
∑n

c=1 fc(V) · c!Ò´�Y"

du
∑n

k=0

(
n
k

)
2k = 3k§¤±qÞf8�E,Ý´ O(3n)"

ù�·�Ò��
�mE,Ý O(n3n)��{§�±ÏLc 3�ÿÁ:¼�

30©"

3.3 �{n

éu 60%�êâ§n ≤ 17"

·���� g(S )�d:8 S �Ñ�fã�)¤fã�ëÏ��Ú§ëÏ�

·��±n)¤ëÏ¬�ü�ê"·��±qÞü�¥�1��ëÏ¬µ

g(S ) = f1(S ) +
∑

T$S ,T,∅

f1(T )g(S − T ) (3)

ù�·�Ò��
�mE,Ý O(3n)��{§�±ÏLc 6�ÿÁ:¼�

60©"

3.4 �{o

k 10%�êâ§G´��ã"

d�§�Ä·�fâ� DPG�§S ¥���Ó� DP�o´�Ó�"¤±

·��±�U��?1 DP"ù�Ò��
 O(n2)��{"

�±ÏL 7ÒÿÁ:¼� 10©"(Ü�{n�±¼� 70©"

3.5 �{Ê

·�½Â8Üõ�ª1���½Â��8Ü���,�� F �¼ê f"

·��±é�t/½Â\~{§=éA�¼ê��\~"·���±½Â

��8Üõ�ª¦±�� F ¥��� c§=z�¼ê�¦± c"

1·¿vk���ª¶¡§ù�´·gC��¶i"
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½Âü�8Üõ�ª f Ú g�¦{�f8òÈ§=§e h = f gKµ

h(S ) =
∑
T⊆S

f (T )g(S − T ) (4)

´y¦{äk��ÆÚé\{�©�Æ"

·��±r F ¥��� cw���8Üõ�ª§=�8�N�� c§��

8N�� 0"´y 0´\{ü �§1´¦{ü �"

·��±r¦{�ªfC�e§Ò��� f (∅) , 0� f �¦{_��z�

¼ê��4íªµ

g(S ) =
1

f (∅)

h(S ) −
∑
T$S

f (T )g(S − T )

 (5)

u´Òy²
 f (∅) , 0��½k¦{_�"

ù�·�Òy²
8Üõ�ª´����"8Üõ�ªäk�õ�ªaq

�5�§·�Ò�±r8Üõ�ª��1¼ê¦^"

·�5w�¯K"� b(S ) = 2m(S )§@o·��±uyµ

1 + b =
∑
k≥0

f k

k!
= e f (6)

ù�ªf��>L«�´z�:8��Ñfã�)¤fã�êþ§m>´qÞ

)¤fã�ëÏ¬�ê2Ø±ëÏ¬�ê��¦�§¤±�m��"m>Ò

´ e f ��?ê/ª§·��±rm>P� e f"

@o·�)�µ

f = ln(1 + b) =
∑
k≥1

(−1)k+1

k
bk (7)

���¦�(J´µ ∑
k≥0

f k =
1

1 − f
(8)

¤±ù�¯KÒ´�\¦µ

1
1 − ln(1 + b)

(9)

@oNo?1f8òÈQºO(3n)w,´���"e¡0��� O(n22n)�

�{"
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�Ä,	��¯K"·�½Âü�8Üõ�ª�f8¿òÈ2§®� f Ú g§

¦ h÷vµ

h(C) =
∑
A⊆C

∑
B⊆C

[A ∪ B = C] f (A)g(B) (10)

�Äü>Ó�¦f8Ú§Kµ∑
C⊆S

h(C) =
∑
C⊆S

∑
A⊆C

∑
B⊆C

[A ∪ B = C] f (A)g(B) (11)

=
∑
A⊆S

∑
B⊆S

f (A)g(B) (12)

=

∑
A⊆S

f (A)

 ∑
B⊆S

g(B)

 (13)

¤±)ûù�¯K·��I�é f Ú g�f8Ú,�¦å5§�f8Ú�_C

�"

·��±rf8Ún)¤p�cMÚ§z�� {0, 1}L«��´Ä�3",

�·��±�gqÞz���cMÚ§��,�ÒU3 O(n2n) �mS¦f8

Ú"_C�Ò´rù�L§�L5"

éuf8òÈ§·���Ä�¯K´®� f Ú g§¦ h÷vµ

h(C) =
∑
A⊆C

∑
B⊆C

[A ∪ B = C][A ∩ B = ∅] f (A)g(B) (14)

Ù¢·��±����dLãµ

h(C) =
∑
A⊆C

∑
B⊆C

[A ∪ B = C][|A| + |B| = |C|] f (A)g(B) (15)

¤±·��±� f ′ Ú g′§§�Ñ´���õ�ª�8Üõ�ª"Ù¥

f ′(S ) = f (S )x|S |§g′(S ) = g(S )x|S |"y3·�r f ′Ú g′^f8¿òÈ¦å5��

h′§,� h(S )��=� x|S |3õ�ª h′(S )¥�Xê"�mE,Ý= O(n22n)

5¿� f ′ ¿ØI�@oî�§�� f (S )¥ x0, x1, . . . , x|S |−1 c�XêÑ´ 0

� x|S | c�Xê´ f (S )@où��{ÒU¤õ$1"·�¡ù«� f éA�8

Üõ�ª f ′�8ÜÓ õ�ª3"

2·¿vk���ª¶¡§ù�´·gC��¶i"
3ù�´·gC��¶i"
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Ïd§·�XJ��rn�8Üõ�ª¦å5§�I�©O�ÑéA�8

ÜÓ õ�ª,�©O�f8Ú§,�2réA¼ê��õ�ª¦å5§,�

2�f8Ú�_C�Ò1
§Ø7©O�ügf8òÈ"

5¿�\~{��±38ÜÓ õ�ªþ��?1ö�§¤±·�Ò��

��íØµ���õ�ª T§XJ\�éu��8Üõ�ª f ¦ T ( f )§@o\

�I��Ñ f �f8Ó õ�ª,��f8Ú§,�r¼ê�£¼ê�´õ�

ª¤©O�\ T§,��f8Ú�_C�Ò1
"

¤±�¯K�ÒHA)"�¯K¥§T (x) = 1
1−ln(1+x)§´¶3uéu��

õ�ª f ¦ T ( f )§\�±^�� O(n2)�4í¦Ñ"

u´·�Ò��
�� O(n22n)�`{�{§�±¼� 100©"

3.6 �{8

r�{Ê���§S�Ñ5§·�uy�±l|Ü�¿Âþn)���

{"

N´©ÛÑ§�ª(J�½U�¤�
��Ú§z�Ñ´ b�,
Ø��

f8�¼ê�¦å52¦þ,�Xê"

·�Äkéz�:8 S Ú k¦Ñ(:ê� k�fã�ê8"5¿ùpØ7

´)¤fã"�e5§·���{op�@� DP"

5¿�ù� DP¬��"Ï�ù��Ñ
äN8Ü/���Ä8Ü���

DP¬õ��
�§ù
�¥¹k,ü�f8��"No�º�Ä���Ñ�(

J§éu S Ú k·�U��f8Ñ´ S �f8§�f8���Ú� k�¼ê�

¦È¦±,�Xê¦Ú���§·��F"�3f8¿��TÐ� k ��"

u´·�Ò�±^N½)û"

ù�·�Òl,���Ý�º
�{Ê§�{¿vkC§�±¼� 100©"

½Nk|ÜêÆUå�r�ÀÃU
����T�{"

3.7 �©�O

38Ôèpÿ¥§ýO�Ü©<U<� 70©§�Ü©<<� 30©"ýO

k 0 ∼ 2<¼� 100©"
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