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½½½ÂÂÂ

éÃ�Ã�ãGº:��«XÚ§´�é§�z�º:æþ�«ô
Ú§¦����º:æØÓ�ôÚ"eU^k«ôÚ�G�º:XÚ§
Ò¡éG?1
kXÚ§�¡G´k-�XÚ�§eG´k-�XÚ�§�
Ø´k − 1-�XÚ�§Ò¡G´k-Úã§¡ù��k�G�Úê§P�

χ(G ) = k"
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k-Úã�5�

½½½nnn

1 χ(G ) = 1��=�G�"ã"

2 χ(Kn) = n"

3 Û�ÚÛê�ÓãÑ´3-Úã§
óê�Óã�4-Úã"

4 ãG´2-�XÚ���=�G��Üã"

íííØØØ

1 χ(G ) = 2��=�G��"ã��Üã"

2 ãG´2-�XÚ���=�G¥Ø¹Û�"



8ÜØ�ãØ1�nù ã�XÚ
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k-Úã�5�

½½½nnn

éu?¿�ãG§þk

χ(G ) ≤ ∆(G ) + 1

½½½nnn (Brooks)

�ëÏãØ´��ãKn(n ≥ 3)�Ø´Û�§Kχ(G ) ≤ ∆(G )"
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~~~

Petersenã�Úêχ = 3"
(a)

(d)

(b) (c)

(e) (f)

(g) (i)(h)
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½½½nnn

éãG?1χ(G )-XÚ§�Vi = {v |v ∈ V (G )�væôÚi}§i = 1, 2,

· · · , χ(G )§KΠ = {V1,V2, · · · ,Vχ(G)}´V (G )���y©"

d½n�du

½½½nnn

éãG?1χ(G )-XÚ§�

R = {〈u, v〉|u, v ∈ V (G )�u, væ���ôÚ},

KR´V (G )þ��d'X"
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½½½ÂÂÂ

�G�n�Ã�ã§éG?1�ü�kXÚ�@�´ØÓ�§´���k

��º:3ü�kXÚ¥�æØÓôÚ§±f (G , k)L«G�ØÓkXÚ

�ª�oê§¡f (G , k)�G�Úõ�ª"

ek < χ(G )§w,f (G , k) = 0§
χ(G )´¦f (G , k) > 0����ê"

½½½nnn

f (Kn, k) = k(k − 1) · · · (k − n + 1)§f (Nn, k) = kn§Ù¥Kn,Nn©O

�n���ãÚn�"ã"

íííØØØ
f (Kn, k) = f (Kn−1, k)(k − n + 1), n ≥ 2"
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½½½nnn

3Ã�Ã�ãG¥§V (G ) = {v1, v2, · · · , vn}"
1 e = (vi , vj) /∈ E (G )§K

f (G , k) = f (G ∪ (vi , vj), k) + f (G\(vi , vj), k)

2 e = (vi , vj) ∈ E (G )§K

f (G , k) = f (G − e, k)− f (G\e, k)

Ù¥G\(vi , vj)3ùpL«òvi , vjÜ¿¤��º:wij§¦§'évi , vj '

é���>"

íííØØØ
f (G , k) = f (Kn1 , k) + f (Kn2 , k) + · · ·+ f (Knr , k)§�χ(G ) = min{n1,
n2, · · · nr}"
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Úõ�ª�5�

Úõ�ªäke�5�µ

1 f (G , k)´ngõ�ª§Ù¥n�G��ê¶

2 f (G , k)¥§kn�Xê�1§~ê��0¶

3 kn−1�Xê�−m§m�G¥>ê¶

4 eGkp�ëÏ©|G1,G2, · · · ,Gp, p ≥ 1§K

f (G , p) =

p∏
i=1

f (Gi , k)¶

5 f (G , k)¥§Xê�0����$g��kp§p�G�ëÏ©|ê¶

6 f (G , k)�XêÎÒ´�K�O�"
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Úõ�ª�5�

½½½nnn

�V1´G�:�8§�G [V1]�G�|V1|���fã§G − V1kp(p ≥ 2)
�ëÏ©|G1,G2, · · · ,Gp§K

f (G , k) =

p∏
i=1

(f (Hi , k))

f (G [V1], k)p−1

Ù¥Hi = G [V1 ∪ V (Gi )], i = 1, 2, · · · , p"

½½½nnn

T´n�ä��=�f (T , k) = k(k − 1)n−1"

½½½nnn

eG´n��§K

f (G , k) = (k − 1)n + (−1)n(k − 1)
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ëÏ�Ãx²¡ã�²¡i\9Ù¤k�¡¡�²¡/ã½/ã§²

¡/ã�¡¡�I[§eü�I[�>.��k�^ú�>§K¡ù

ü�I[��"

½½½ÂÂÂ

²¡/ãG��«XÚ§´�é§�z�I[æþ�«ôÚ§¦��
�I[æØÓôÚ§eU^k«ôÚ�GXÚ§Ò¡éG�¡?1
k
XÚ§½¡G´k-¡�XÚ�"eG´k-¡�XÚ�§�Ø´(k − 1)-
¡�XÚ�§Ò¡G´k-Ú/ã§½¡G�¡Úê�k§P�χ∗(G ) =

k"
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/ã�XÚ�²¡ã�:XÚ

/ã�¡XÚÑ�±ÏL²¡ã�:XÚ5ïÄ§ù´Ï�²¡ãÑ

kéóã"

½½½nnn

/ãG´k-¡�XÚ���=�§�éóãG∗´k-�XÚ�"

ù�½n��d/Qã¤Xe/ªµ

½½½nnn

�G´ëÏ�Ã�²¡ã§G∗´G�éóã§KG´k-�XÚ���=

�G∗´k-¡�XÚ�"

dþ¡ü�½n��§ïÄ/ã�XÚ£¡XÚ¤�duïÄ²¡ã

�:XÚ"
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?Û²¡ãÑ´6-�XÚ�"

½½½nnn (Heawood)

?Û²¡ãÑ´5-�XÚ�"

UIUC�K. AppelÚW. Hakenu1976cÏL¦^O�Å?1�1200��

��yó�§�Ñ
oÚ½n�y²"��éÙ¥�Ø�?�qs


eZc§��1989c§y²�ª½vÑ�§�L400�"2004 c§�

^êxïÄ��G. Gonthier¦^�yóäCoqé�{§S?1
/ªz

���5�y"�êÆ[E,é¦^O�Å9Ïy²��ªØ
÷

¿§F"é�����<ó�y²"

½½½nnn (?)

?Û²¡ãÑ´4-�XÚ�"
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éãG>��«XÚ§´�é§�z^>æþ�«ôÚ§¦����
>æØÓ�ôÚ§eU^k «ôÚ�G�>XÚÒ¡éG�>?1
k

XÚ§½¡G´k->�XÚ�§eG´k->�XÚ�§�Ø´(k − 1)->

�XÚ�§Ò¡k´G�>Úê§P�χ′(G )"
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�9½n

'u>Úêke¡½nµ

½½½nnn (Vizing)

�G´{üã§K∆(G ) ≤ χ′(G ) ≤ ∆(G ) + 1"

�9½n`²§éu{üãG§χ′(G )�U�ü��§=∆(G )½∆(G )

+1"�Ä¾=
ã�χ′´∆§=
´∆ + 1§�8�vk)û§�éu

�ÜãÚ��ã®²k
(J"
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~~~
�G = 〈V1,V2,E 〉��Üã§Kχ′(G ) = ∆(G )"

~~~

�n(n 6= 1)�Ûê�§χ′(Kn) = n§
�n�óê�§χ′(Kn) = n − 1"


	点着色
	色多项式
	地图的着色与平面图的点着色
	边着色

