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Á�: H. Whitney ´{IêÆ[, ´ÿÀãØÚ[
�mMö��. Í¶�

Whitney Ø�ª/κ(G) 6 λ(G) 6 δ(G)0L�
ëÏã G �:ëÏÝ κ(G)!>ëÏ

Ý λ(G) Ú��Ý δ(G) �m�Ä�'X. ,, ù�Ø�ª¿Ø´d Whitney Ä

kLã�. �©0�k'ù�Ø�ª���<Ú�¯.

Hassler Whitney (1907-1989)´{Iê

Æ[, MÃ�ÆÆ¬ (1932), MÃ�ÆÚÊ�

dî�Æ�Ç, 1989 c¥º��. ¦´Û

ÉnØMáö��, 3[
!i\!A�aÚ

AÛÈ©nØ�¡�ÑNõCÄó�.¦Q?

{IêÆ¬BÌR (1948-1950), ¼�{II

[�Æø (1976), Wolf ø (1982) Ú Steele ø

(1985). ¦@ÏïÄó� (1930-1933, 23-26�,

ÖÆÏm) Ì�´ãØ (¦�Æ¬Ø©/The

Coloring of Graphs (1932)0Ò´ïÄã�/

Ú¯K, ��� George David Birkhoff), Ì�

�z´3²¡ã!oÚ¯KÚã�ëÏ5,´

ÿÀãØ�mMö��. Ø©52-Isomorphic

Graphs6[21] (1933)´¦3ãØïÄ�¡º¸

��, �¡�¤ki\½n�yI, ��´ù
ã 1: H. Whitney

�©Ù�[
�MáC½
Ä:. H. Whitney )²ÚêÆ�z�?�Ú0�� K.

Kendig �;KVg©Ù5Hassler Whitney: 1907 – 19896[12] (2013).
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1932 c, c= 25 �� H. Whitney 3Ø©5Congruent graphs and the con-

nectivity of graphs6[20] (1932) ¥ÄgJÑã�ëÏÝ (connectivity) Vg (�ã

2).

ã 2 �g H. Whitney �Ø© [20] (1932)

3y�ãØ¥, ëÏÝ®¤��Ä��Vg, 3ãØ¥u��5����^.

W. T. Tutte ±d�ÌK�
��;Í5Connectivity in Graphs6[17] (1966). �5

Òvkw�k'ëÏÝ;KÍ�, �IO�y�ãØ��ÖÑò/ëÏÝ0��

��;KSN\±0�Ú�\�ã.

^ κ(G)!λ(G) Ú δ(G) ©OL«ã G �:ëÏÝ!>ëÏÝÚ��º:Ý.

A�¤ky�ãØ��ÖÑJ�ëê κ(G), λ(G)� δ(G)�m�e�'Xª (�)

öÍ� [23] (2010) ½ö [24] (2019) ¥½n 4.3.1):

κ(G) 6 λ(G) 6 δ(G). (0.1)

ãØ©z¥Ï~¡Ø�ª (0.1)� WhitneyØ�ª, ¿�Ø�Ó/òdØ�

ªÑ?�� Whitney JÑëÏÝVg���©©z [20] (1932). Ø�ª (0.1) �@

Ñy3 G. Chartrand & F. Harary �Ø© [6] (1968) ¥ (�ã 3).

ã 3 �g G. Chartrand & F. Harary �Ø© [6] (1968)

Ù¥©z [5]´�Whitney�©z [20] (1932). Chartrand & Harary3Ø© [6] (1968)

¥Ì�(J´y²
: é?¿�½� 3 ���ê κ, λ Ú µ (κ 6 λ 6 µ), �3Ã�

ã G ¦ κ(G) = κ, λ(G) = λ � µ(G) = µ.

2



Ø�ª (0.1)éÃ�ãÚk�ãÑ´¤á�. k�ã�(Øáu D. Geller & F.

Harary [9] (1971), ´)ö1�gò§�?ãØ��Ö¥ (� [22, 23, 24], �ã 4).

ã 4 �g)ö�Í� [24] (2019)

Ù¥5º 1 ´`: �, Whitney �©Ù [20] (1932) vk��J�ù�Ø�ª, �v

k>ëÏÝVg, �©¥½n 7%¹Xù�Ø�ª. D. Geller & F. Harary [9] (1971)

�òØ�ª κ(G) 6 λ(G) 8õu Whitney.

�©&?Ø�ª (0.1)�Ã�ã(ØÄ¾áuX, Whitney�©Ù [20] (1932)¥

½n 7 ´Ä%¹Xù�Ø�ª.

¯¢þ, Whitney3©z [20] (1932)¥JÑ�ëÏÝ (connectivity)Vg´é:

ó,¿vkJÑ>ëÏÝVg,�vkaqu κ, λÚ δ PÒ,!ØþØ�ª (0.1).

@oØ�ª (0.1) ´No/¤�Qº��o¡§� Whitney Ø�ªº

Äk5¿�, éu:ëÏÝÚ>ëÏÝ, ØÓ��ö¤^�PÒØÓ. �©æ

^�PÒ κ(G) Ú λ(G) ´d F. Harary [10] (1962) Äk¦^� (ë�ã 5).

ã 5 �g F. Harary �©Ù [10] (1962)

Ù¥�5º 2 ´� Whitney �©Ù [20] (1932).

Ã�ã¥Ø�ª (0.1) ´ãØ¥�(Ø��, y��õêãØ�öÑòØ�

ª (0.1)�?ãØ��Ö¥. �uù�Ø�ª�Ñ?,k
�ö�²,k
�öKØ

�².

k
�öØ���/�ãØ�ª (0.1), �ò§8áu H. Whitney. X F.

Harary [11] (1969, TÖ¥½n 5.1, �ã 6) Ú D. B. West [18] (2001, TÖ¥½n

4.1.9, ¦^PÒ κ′ �L>ëÏÝ λ, �ã 7), Ù¥ã 6 ¥� [W11] Úã 7 ¥�

[1932a] Ñ´� Whitney �©Ù [20] (1932).
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ã 6 �g F. Harary �Í� [11] (1969)

ã 7 �g D. B. West �Í� [18] (2001)

�
¡�þ��B, k�öZy¡§ Whitney Ø�ª, X )ö [24] (2019, TÖ

¥½n 4.3.1, �ã 4). ù
rù�Ø�ª (0.1) 8áu H. Whitney ��öÑÎÃ

~	/òÙÑ?�� Whitney �Ø© [20] (1932), ¿�Ñî�y².

k
�ö�,��/�ã
Ø�ª (0.1), �ØJ§�8á. X, J. A. Bondy &

U. S. R. Murty [4] (1976, TÖ¥½n 3.1, ¦^PÒ κ′ �L>ëÏÝ λ, �ã 8). ¦

��,vk�²Ø�ª (0.1) �Ñ?, ��ÑÙî�y².

ã 8 �g J. A. Bondy & U. S. R. Murty �Í� [4] (1976)

k
�ö�J�Ø�ª (0.1),�¦�Qvk�²§�Ñ?,�vk�Ñ§�y

²,���SK3�Öö. X, J. A. Bondy & U. S. R. Murty [5] (2008) (�TÖ�1

217 �ÚSK 9.3.2) Ú R. Diestel [8] (2016) (�TÖ�1 11 �Ú1 1Ù�SK 10).

3@ÏÑ��ãØÍ�¥,Ä�þÑØJØ�ª (0.1). :ß|êÆ[ D. König

(1884-1944,y�ãØ�CÄ<��)�ãØ1����Ö [13] (1936)Ú{IêÆ[

C. Berge (1926-2002, y�ãØCÄ<��) �ãØ1����Ö [1] (1958) Qvk

J�Ø�ª (0.1), �vkJ�Ø�ª (0.1) ¥�?ÛØ�ª. ØL, Berge 3¦�

Ö¥Ø=�Ñ:ëÏÝ�½Â, ���Ñ>ëÏÝ�½Â, ¿¡:ëÏÝ�ëÏ

ê (connection number), P� ω(G), ¡>ëÏÝ�(Üê (cohesion number), P�

χ(G) (�âo?9�¥È� [1] (1963)).

W. T. Tutte3¦�;Í5Connectivity in Graphs6[17] (1966)�1 10.1!½Â


:ëÏÝVg, ^�PÒ´ λ(G), �Ö¥vk½Â>ëÏÝVg. C. Berge 3¦

�,��ãØÍ�5Graphes et Hypergraphe6[2] (1970)�1�Ü©=©� (1�g

4



?U�) [3] (1985) ¥1 9 Ù²(�Ñ:ëÏÝ, P� κ(G), Ú n ëÏã�½Â; �

�Ñ n >ëÏãÚ>ëÏÝ�½Â, �vk�Ñ>ëÏÝ�PÒ, �vkJ�'u

:Ú>ëÏÝ�m'X.ØL,¦���Ñ��SK: Show that a k-connected graph

is k-edge-connected. ^�©�PÒ, ù�SK¿�X: κ(G) 6 λ(G).

Uì λ(G) Ú δ(G) �½Â, Ø�ª (0.1) ¥�/λ(G) 6 δ(G)0AT´²w�.

¯K /́κ(G) 6 λ(G)0Ä¾´XÄk²(L��.

O. Ore 3ÙãØÍ�5Theory of Graphs6[15] (1962) ¥�,vkJ�>ëÏ

ÝÚ:ëÏÝVg, �¦½Â
ü�PÒ τ Ú σ, Uy3�ãØVg, §�©OL

«ÛÜ>ëÏÝÚÛÜ:ëÏÝ. 3TÖ�1 202 �, O. Ore �ÑØ�ª: τ > σ.

,, O. Ore Qvk�Ñ§�y², �vk�²§�Ñ?.

Ø�ª/κ(G) 6 λ(G)0�²(L�ª1�gÑy3 F. Harary�Ø© [10] (1962)

¥ (ë�ã 5). �, F. Hararyvk�ÑÙy²,�¦�Ñù�Ø�ª�Ñ?� H.

Whitney [20] (1932), ��Ñ/κ(G) 6 δ(G)0�y² (¦+ù�Ø�ª¤á´²w

�). �5, D. Geller & F. Harary [9] (1971) òØ�ª (0.1) í2�k�ã���Ñ

Ø�ª/κ(G) 6 λ(G)0́ d H. Whitney*	��,¿�²Ñ? [20] (1932) (�ã 9).

ã 9 �g D. Geller & F. Harary �©Ù [9] (1971)

ù
¯¢`² (¦+��ÝPÒ�kØÓ), Ø�ª (0.1) 1�g��/Ñy3

G. Chartrand & F. Harary �Ø© [6] (1968) ¥ (�ã 3). ��Ñy3 G. Chartrand

& M. J. Stewart �©Ù [7] (1969) ¥ (T©� Theorem C, ©¥ [3] ´�©z [20]

(1932), �ã 10) Ú F. Harary �5Graph Theory6[11] (1969) ¥ (�TÖ½n 5.1,

�ã 6).

ã 10 �g G. Chartrand Ú M. J. Stewart �Ø© [7] (1969)

é?ÛëÏã G Ú G ¥?Û: x, í�'éu x �¤k>¬�� G ØëÏ.
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ù�¯¢`²:/λ(G) 6 δ(G)0́ éw,�¯�.

y35�	�erØ�ª/κ(G) 6 λ(G)08á� H. Whitney [20] (1932) kv

k�n. H. Whitney 3©z [20] (1932) ¥ÄgJÑã�ëÏÝ (connectivity) Ú n

ëÏ (n-tuply connected) ã�Vg (�ã 2)µ

H. Whitney 3Ø© [20] (1932) ¥½Â
£:¤ëÏÝVg, �vkJÑ>ëÏ

ÝVg, �vk κ(G)!λ(G) Ú δ(G) �PÒ. Whitney 3T©¥�ã
���(

Ø (=T©�½n 5, �ã 11):

ã 11 �g H. Whitney �Ø© [20] (1932)

ù�½n´`: XJlã¥í��õ (n − 1) ^>Ò��§ØëÏ, @où�

ãØ´ n ëÏ�. �é{`, �¦ n ëÏãØëÏ���í� n ^>. ^�©�

PÒ, ù�(Ø¿�X/κ(G) 6 λ(G)0.

H. Whitney3Ø© [20] (1932)¥¼�y�ãØ¥,���~��(Ø (=T

©¥�½n 7, �ã 12):

ã 12 �g H. Whitney �Ø© [20] (1932)

^y�ãØ�óù�(Ø�±�ã�: {üã´ n ëÏ�¿©7�^�´?

Ûü:�m�3 n ^S:Ø��´. ù`²�¦ n ëÏãØëÏ, z^´���

ØK�^>. ù�(Ø�¿�X/κ(G) 6 λ(G)0. Whitney 3T½n�¡�
Xe

5� (�ã 13):

ã 13 �g H. Whitney �Ø© [20] (1932)

Whitney 3ù�5�¥`²: K. Menger [14] (1927) Ú N. E. Rutt [16] (1929) �
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��Ó��(J. Whitney J�� Menger (J�ã 14 ¤«; J�� Rutt (J�

ã 15 ¤«.

ã 14 �g K. Menger �Ø© [14] (1927)

ã 15 �g N. E. Rutt �Ø© [16] (1929)

Whitney 5�¥J�� K. Menger �Ø© [14] ¢SþuLu 1927 c, ¿�

1926 c. XJ` Whitney �Ø© [20] (1932) ¥�½n 7 %¹Ø�ª (0.1), @o

K. Menger [14] (1927) Ú N. E. Rutt [16] (1929) ¥(Ø�%¹Ø�ª (0.1), �'

Whitney [20] (1932) �@.

nþ¤ã, 3ãØ{¤þ, Ø�ª (0.1) �����N¿Ø´�m©ÒÑy�,

´ãØó�ö3�Ï�ïÄL§¥Øä{z!Ö¿!�õÚÎÒz/¤�(J,

´8N�¦�(¬. H. Whitney ÄkJÑëÏÝVg¿¼� n ëÏã�½½n,

T½n%¹Ø�ª (0.1) ¤L��'X. Ïd, TØ�ª¤L���©g�áu H.

Whitney. <��¤±¡ù�Ø�ª�WhitneyØ�ª´�
Vg¦éãØ�ïÄ

�uÐ�Ñ�R��z.
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