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3�©¥·�ò&?ü����L/Úk'�¿m¯K, Äk´1 7 3�

�éêÆc����c?|1nK, ùK�Ñyw,´du3 Conway �)·

iZ¥���éu.

¯K 1. 3Ã�����Ú�þÀJ n���|¤8Ü G0. 3Ð©��

G0 ¥���Ñ�/¤çÚ, Ù{��Ñ�/¤xÚ. 3z��e5��� t =

1, 2, · · · ,·�U±e5Kò¤k��Ó�/Ú:e�� (x, y), (x+1, y), (x, y+1)

¥��kü�3þ���´xÚ, K (x, y)ò¬C¤xÚ; ��, e�� (x, y),

(x + 1, y), (x, y + 1)¥��kü�3þ���´çÚ, K (x, y)ò¬C¤çÚ.

- Gk ´�� t = k¥�/¤çÚ����8Ü. y² Gn = ∅.

Äk, ·��y²3z���çÚ���êþ¬î�~�. ,, ù´Ø¤

á�. ¦+ù�, ·�E,�±^êÆ8B{y²dK. e¡ù�8B){¿�

)ö�M�, ´���c?�Æ) A. Gomilko 3�|þ�)�. T�)Ïd

<
AOø, ù�){�Â¹3�W?Í�5�é¥Æ)êÆc���ÁK®

? (1961-1992)6�Ö¥.

�y·Ké n = 0¤á. b�·Ké?Û�K�ê k < n¤á, ·�òy²

§�é n¤á.

����Ý/ R, ¦� R´�) G0¥�¤k��3S��
���¿8.

P G′0� G0¥¤kØ3 R��e¡�1�¤k���8Ü, Ó�, P G′′0 � G0

¥¤kØ3 R���>���¤k���8Ü. 5¿� R��e¡�1Ø¬K

�3§�þ�����5, R���>��Ó��Ø¬K�3§m>����

�5. éÐ©8Ü G′0 � G′′0 |^8Bb�, ·��±íä Gn−1 ��U�¹ R

��e�ù����. � Gn = ∅. ·K�y.

y3, ·�ò¦^©£üÑ�Ñ,�«)�. ¤¢©£üÑ, =´r��'
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u�N�·K©��
'uÜ©�·KÅ�Â», �X¦^|��n�'�3

uXÛÀJ|���, ¦^©£üÑ�'�3uXÛÀJ�·K.

^�y{, � vn ∈ Gn. é 1 ≤ k ≤ n, e®²ÀÐ
 vk ∈ Gk, d5K�, ·

��±ÀJ vk−1 ∈ Gk−1, ¦� vk−1 3 vk �m>½öþ¡, �� vk Tk�^ú

�>. é 1 ≤ k ≤ n, e vk−1 3 vk �m>, - Rk � vk ¤3��¥Ø3 vk �e

¡�¤k���8Ü; ��, e vk−1 3 vk �þ¡, - Rk � vk ¤3�1¥Ø3

vk ��>�¤k���8Ü. ·��±y²ù
 Rk üüØ�, �� G0 \ {v0}

Ñk�:. Xd, Bk
 |G0| ≥ n+ 1.

é'8B){Ú©£üÑ, ·�uy, du8B){�I��Ä>.þ��

¹, ·�~~�±��'�{'�y², ��>.�^�k¤UC�, ·��y

²ÒI�k¤UC, �XJ�k'�Cþvk3(Ø¥²«Ñ5�{, ·��

�r§éÑ5¿B\8Bb�; XJæ^©£üÑ, >.�¹�UCÒØ¬

éy²�)@o��Cz
. lù�¿Âþ5`, æ^©£üÑ���)��

N¬�\���
.

·�25w�K, §´1n�n3¥IêÆc����1ÊK.

¯K 2. � n ≥ 3���Ûê. ·�ò n× n���Ú�¥�z���/¤

çÚ½xÚ. ¡ü�����, XJ§�ÓÚ�kú��º:. ¡ü��� a, b

ëÏ, XJ�3���� c1, · · · , ck, Ù¥ c1 = a, ck = b, �é i = 1, 2, · · · , k− 1,

ci� ci+1��. ¦�����êM , ¦��3�«/Ú�ª-Ú�¥�M ��

�üüØëÏ.

�
{zPÒ, ·�òz���D±�I (x, y), Ù¥ x, y ∈ {1, 2, · · · , n},

¡ x�I� k�¤k���8Ü� Ck, ¡ y�I� k�¤k���8Ü� Rk.

d	, -{üã G = (V,E(G))�º:8 V �¤k���8Ü, üº:����

=�§�éA�����. d½Â��, üº:3ã G¥áuÓ��ëÏ©|

��=�§�éA���ëÏ. u´, �3M �üüØëÏ�����=�ã

G��kM �ëÏ©|.

²L�
Á�, �±ßÿ�Y� (n+1)2

4
+ 1, ù�êi��3 (n+1)2

4
�üü

ØëÏ�xÚ���Ñy. ·��Ä¦^8B{)û¯K 2. é��Ú��>�

8B´��ÐÌ¿, �± n�Ûó5�´��, �´XJvkrÝÜ·�8

Bb�4·�|^, ·�òÃõ�. ¤3, Xe�9Ï·K´k��.

·K 1. �Ûê n ≥ 3, K n× n���Ú��?Û�/Ú�ª¤éA�ã
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G�õk (n+1)2

4
+ δ0(G)�ëÏ©|. Ù¥·�½Â

δ0(G) =

1, e (1, n)� (2, n)ÉÚ� (n, 1)� (n, 2)ÉÚ;

0, e (1, n)� (2, n)ÓÚ½ (n, 1)� (n, 2)ÓÚ.

y² �
?�Ú{zPÒ, éu V �f8 V0, ·�½Â V0�D44��

V0 =
{
v ∈ V :�3 v0 ∈ V0¦� v� v03ã G¥áuÓ��ëÏ©|

}
.

5¿�, XJ v ∈ V � V0 ¥ü�ÉÚ��þkú�º:, K v ∈ V0; Ó�

/, XJÉÚ�� v1, v2 ∈ V � V0¥�,���þkú�º:, K v1 ∈ V0½ö

v2 ∈ V0. ·�½Â f(V0)��Ñfã G[V0]¥ëÏ©|��ê. u´·��ó�

=´��O f(V ).

� n = 3�, �� (2, 2)�¤k��þkú�º:, � V \ {(2, 2)}�¤kº

:ÓÚ, � f(V \ {(2, 2)}) + 1 ≤ 5, ��=� {(2, 2)} = C2 ∪R2����. u´,

·K 1 é n = 3¤á.

y3b�·K 1é�½�Ûê n ≥ 3¤á, ·��y²§é n + 2�¤á.

- Vn = V \ (Cn+1 ∪Cn+2 ∪Rn+1 ∪Rn+2)±9 V +
n = V \ (Cn+2 ∪Rn+2). d8B

b�, ·�k f(Vn) ≤ (n+1)2

4
+ δ0(G[Vn]).

�Ä�Ñfã G[V \ V +
n ] �ëÏ©|�ê8�kú�>�ÓÚ�

�é {v1, v2} ⊆ V +
n \ Vn �ê8�'X. 5¿� G[V \ V +

n ] �?Ûü�

ØáuÓ��ëÏ©|���vkú�º:. é G[V \ V +
n ] ���ë

Ï©| S, e S = {(1, n+ 2)} ½ö S = {(n+ 2, 1)}, KTk�ékú�

>���é {v1, v2} ⊆ V +
n \ Vn, ¦� S ¥�,���� v1, v2 þkú�

º:, � v1 � v2 ÓÚ; e S 6= {(1, n+ 2)} � S 6= {(n+ 2, 1)} � S ∩

{(n+ 1, n+ 2), (n+ 2, n+ 2), (n+ 2, n+ 1)} = ∅, K��küékú�>�

��é {v1, v2} ⊆ V +
n \ Vn, ¦� S ¥�,���� v1, v2 þkú�º:, Ó�

k v1� v2ÓÚ; d	÷v S ∩ {(n+ 1, n+ 2), (n+ 2, n+ 2), (n+ 2, n+ 1)} 6= ∅

�ëÏ©| S �õ�k��. duvkEO���¹, ·��±r¤k

�z\å5, ��kú�>�ÓÚ��é {v1, v2} ⊆ V +
n \ Vn �ê8Ø�u

2f(V \ V +
n ) − 3 − δ0(G), ��Ñfã G[V +

n \ V ] �ëÏ©|�ê8Øõu

2n− 2f(V \ V +
n ) + 4 + δ0(G).

du G[V +
n \ V ]�?¿ü����ëÏ©|¥��k���¹u Vn, qd

u� δ0(G[Vn]) = 1� (1, n + 1)� (n + 1, 1)¤3�ëÏ©|þ�¹u Vn, �
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G[V +
n \ Vn]�ëÏ©|ê8Øõu⌈

1

2
max

{
2n− 2f(V \ V +) + 4 + δ0(G)− 2δ0(G[Vn]), 0

}⌉
= max

{
n− f(V \ V +

n ) + 2 + δ0(G)− δ0(G[Vn]), 0
}

= n− f(V \ V +
n ) + 2 + δ0(G)− δ0(G[Vn]),

Ù¥���Ú´Ï� f(V \ V +
n )− δ0(G) ≤ n+ 1 ≤ n+ 2− δ0(G[Vn]).

��, ·���

f(V ) = f(Vn) + f(V +
n \ V n) + f(V \ V +

n )

≤
(
(n+ 1)2

4
+ δ0(G[Vn])

)
+ (n− f(V \ V +

n ) + 2 + δ0(G)

− δ0(G[Vn])) + f(V \ V +
n )

=
(n+ 3)2

4
+ δ0(G).

=, ·K 1 é n+ 2¤á. �

�e5, ·�ò�Ñ|^©£üÑ���,�«)�.

½Â8Ü B �¤kçÚ��� v ¦� v ´ã G¥ v ¤3�ëÏ©|p x

�I�����¥ y�I���; ½Â8ÜW �¤kxÚ��� v¦� v´ã

G¥ v¤3�ëÏ©|p x�I�����¥ y�I���. 5¿�, ã G�

ëÏ©|��ê�u |B ∪W |. e¡�·K 2 Ú·K 3 ´ B ÚW �ü�ÛÜ

5�, ù
v±�Ñ·�����O.

·K 2. e (x, y) ∈ B \ (Cn ∪ Rn), K (Cx ∪ Cx+1 ∪ Cx+2) ∩ (Ry ∪ Ry−1 ∪

Ry−2)∩W = ∅. aq/,e (x, y) ∈ W \ (C1∪Rn),K (Cx∪Cx−1∪Cx−2)∩ (Ry ∪

Ry−1 ∪Ry−2) ∩B = ∅.

y² b� (x, y) ∈ B \ (Cn∪Rn),d½Â,·��� (x+1, y), (x+1, y+1),

(x, y + 1) ´xÚ�, �e y > 1, ·��� (x + 1, y − 1) �´xÚ�. du

(Cx∪Cx+1∪Cx+2)∩ (Ry∪Ry−1∪Ry−2)¥�?ÛxÚ��Ñ3ãG¥ (x, y+1)

¤3�ëÏ©|p, �d½Â§�ÑØáuW . u´, ·K�c���y.

dé¡5, ·��±��é����y². �

·K 3. e (x, n) ∈ B� (x+1, n) ∈ W ,K (Cx−1∪Cx∪Cx+1)∩B = {(x, n)}

� (Cx ∪ Cx+1 ∪ Cx+2) ∩W = {(x+ 1, n)}.

y² b� (x, n) ∈ B � (x + 1, n) ∈ W . e Cx Ø�´çÚ��½ö Cx+1
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Ø�´xÚ��, � y �I����� v, ¦� v ∈ Cx ��xÚ��, ½ö

v ∈ Cx+1��çÚ��, K v� (x, n)½ö (x+ 1, n)3ã G¥áuÓ��ëÏ

©|. d BÚW �½Â, ·���gñ. � Cx�´çÚ��� Cx+1�´x

Ú��. du Cx−1�z��çÚ��Ñ3ã G¥ (x, n)¤3�ëÏ©|¥, �

Cx+2 �z��xÚ��Ñ3ã G¥ (x + 1, n)¤3�ëÏ©|¥, d B ÚW

�½Â, ·K�y. �

é��ê k ≤ n−3
2
, e (2k+1, n)´xÚ�, ·��O |((C2k ∪C2k+1)∩B)∪

((C2k+1 ∪C2k+2)∩W )|. d½Â, �� (2k+ 2, n− 1), (2k+ 2, n), (2k+ 1, n− 1)

þØáuW , ¤±

((C2k ∪ C2k+1) ∩ (B \ {(2k, n)})) ∪ ((C2k+1 ∪ C2k+2) ∩ (W \ {(2k + 1, n)}))

= (((C2k ∪ C2k+1) \Rn) ∩B) ∪ (((C2k+1 ∪ C2k+2) \ (Rn−1 ∪Rn)) ∩W )

=

n−1
2⋃

l=1

(((C2k ∪ C2k+1) ∩ (R2l−1 ∪R2l) ∩B) ∪ ((C2k+1 ∪ C2k+2) ∩ (R2l−2 ∪R2l−1) ∩W )).

d·K 2,��ªf¥�z���õk����.e (2k, n) /∈ B½ö (2k+1, n) /∈

W , K ((C2k ∪C2k+1)∩B)∪ ((C2k+1 ∪C2k+2)∩W )�õk n+1
2
���. ��, e

(2k, n) ∈ B � (2k + 1, n) ∈ W , d·K 3, �� ((C2k ∪ C2k+1) ∩ B) ∪ ((C2k+1 ∪

C2k+2) ∩W )Tkü���. Ïd, ·��Ñ |((C2k ∪ C2k+1) ∩ B) ∪ ((C2k+1 ∪

C2w+2) ∩W )| ≤ n+1
2
. dé¡5, e (2k + 1, n)´çÚ�, ·���±�Ñ�Ó

�(Ø.

�e5, ·��O |(C1 ∩B) ∪ ((C1 ∪ C2) ∩W )|. ·�k

((C1 ∩ (B \ {1, n})) ∪ ((C1 ∪ C2) ∩W )) \ ((C1 ∪ C2) ∩ (Rn−1 ∪Rn) ∩W )

= ((C1 \Rn) ∩B) ∪ (((C1 ∪ C2) \ (Rn−1 ∪Rn)) ∩W )

=

n−1
2⋃

l=1

((C1 ∩ (R2l−1 ∪R2l) ∩B) ∪ ((C2k+1 ∪ C2k+2) ∩ (R2l−2 ∪R2l−1) ∩W )).

d·K 2,��ªf¥�z���õk����.du (C1∪C2)∩(Rn−1∪Rn)∩W

�õk����, ·��� |(C1 ∩B)∪ ((C1 ∪C2)∩W )| ≤ | {(1, n)} ∩B|+ n+1
2
.

dé¡5, ·�k |((Cn−1 ∪ Cn) ∩B) ∪ (Cn ∩W )| ≤ | {(n, n)} ∩W |+ n+1
2
.

¤±, ·���

|B ∪W | =

∣∣∣∣∣∣
n−1
2⋃

k=0

((C2k ∪ C2k+1) ∩B) ∪ ((C2k+1 ∪ C2k+2) ∩W )

∣∣∣∣∣∣
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=

n−1
2∑

k=0

|((C2k ∪ C2k+1) ∩B) ∪ ((C2k+1 ∪ C2k+2) ∩W )|

≤ (n+ 1)2

4
+ | {(1, n)} ∩B|+ | {(n, n)} ∩W |.

Ïd, é?¿/Ú�ª, e (n, n)´çÚ�, KéA�ã G�õk (n+1)2

4
+ 1

�ëÏÜ©. dé¡5, e (n, n)´xÚ�, ·���±�Ñ�Ó�(Ø.
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