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Á�: K. Kuratowski ´Å=êÆ[, 1930 c, Ïuy
²¡ã�½½n¦¦ª

¶uãØ.. Í¶� Kuratowski �½½n/G ´²¡ã ⇔ §Ø¹ K5 Ú K3,3 �

[©ã0́ ?Û��ãØ��Ö¥�Ä�½n. ,, ù�{ü¢^�½n¿Ø�

½��áu Kuratowski. �©0�k'ù�½n��m�<��<Ú�¯.

ã 1: K. Kuratowski

Kazimierz Kuratowski (1896-1980) ´Å

=êÆ[, 1921 c¼�uâ�ÆÆ¬Æ . ¦

Q?uâ�Æ�Ç, Å=�Æ�B�� (1957-

1968), �Ïú?Å=êÆïÄ¤¤�, uâ�Æ

��¬, O¶�!c/|!¿�|!:ß|�[

�Æ�Úc�é�Æ��	7�¬. ¦�ïÄ

,�Ì�8¥3Ä�ÿÀ. 1930 c, Kuratowski

uy
²¡ã�½½n¦¦ª¶uãØ.. 1981

c, Å=êÆ¬�á Kuratowski ø, øy 30 �

±e�`DêÆ<â. Ø
¦�gD [24] 	, k

Nõ©Ù0� K. Kuratowski �)²ÚêÆ�

z, ~X S. Ulam (Kuratowski �1� Æ¬,

1933) [30, 31] (1981, 1986), R. Engelking (Kura-

towski���� Æ¬, 1961) [11] (1998)Ú J. Wojnarowski & S. Zawíslak [34] (2017).

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗∗

3é²¡ã�ïÄ¥, <�uy
Nõ²¡ã�äOK. ?Û��ãØ��

1



Ö30�²¡ã�½OK�, 70�e¡�½n (�)öÍ� [35] (2010) ½ö [37]

(2019) ¥½n 3.2.1):

½n 0.1 G ´²¡ã ⇔ G Ø¹ K5 ½ K3,3 �[©ã,

Ù¥ K5 Ú K3,3 Xã 2 ¤«.

ù�(J´ãØ¥�`{�Ä

��²;½n��, ��ãØ©z

Ú��ÖÑrù�(J8õuÅ=

êÆ[ K. Kuratowski, �¡§�

Kuratowski ½n, ¿�ÑÎØ~

	/�Ñ§�Ñ?� C. Kuratowski [21]

(1930).
ã 2: ��ã K5 Ú�� 2 Üã K3,3

,, ù�{ü¢^�½n¿Ø�½��áu Kuratowski. �©0��ù�½

nk'�êÆ[9Ù��m�<���¯.

â G. Berman [5] (1977) ©Û,

Kuratowski �Ø© [21] (1930) ´ã

Ø¥Ú^Ç�p�©z. Kuratowski

�Ø© [21] �{© (�ã 3), �ö

Ý¶� Casimir Kuratowski, Ù¥

/Casimir0́ Å=<¶/Kazimierz0

�=©!{©Ú.¶©È¶. �Ä

�<¶�ÈS., Ø��ö3Ú^

Ø© [21] �, ò�ö6¶ �¤ K.

Kuratowski, Ø´ C. Kuratowski,

X F. Harary & W. T. Tutte [17]

(1965) �. 1981 c, Jan Jaworowski

ò Kuratowski �Ø© [21] È�=

© [22], ¿ò�ö�¶i/Casimir0

U�/Kazimierz0. 3�©±e�

�ã¥, )öæ^ Kazimierz Kura- ã 3: Kuratowski �Ø© [21] (1930) Ä�

towski � � K. Kuratowski.

Kuratowski 3¦�Ø© [21] (1930) ¥¿Ø´�½n 0.1 @�L�¦�(J�.

½n 0.1 ´ F. Harary & W. T. Tutte [17] (1965) �Lã (�ã 4).
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ã 4 �g F. Harary & W. T. Tutte [17] (1965)

Äk5ww K. Kuratowski 3Ø© [21] ¥´N��ã¦�(J�. Kuratowski

�(J=��©¥�½n A, §��©Lã��ãXe:

ã 5 �g Kuratowski ©z [21] (1930)

�©�{©�^�´ÿÀ�ó, ^y�ãØ�ó=ÈXe (=È� N. L. Biggs,

E. K. Lloyd & R. J. Wilson [6] (1976), p.145)µ

Theorem A. If A is a connected non-planar graph which has only a finite

number of circuits, then A contains a subgraph homoeomorphic to the graph

of type 1 or the graph of type 2.

(½n A. XJ A ´=¹k��:�ëÏ�²¡ã, @o A �¹Ó�u

a. 1 ½öa. 2 �fã.)

½n A ¥J��/homoeomorphic0£Ó�, ÿÀÆVg¤�duãØVg

/[©0(subdivision), Ù¥/type 10Ú/type 20=��©�ã 6 ¥� Fig.1 Ú

Fig.2. w,, §�©OÓ�uy3<�¤ÙG

��� 2 Üã K3,3 Ú��ã K5. Kuratowski

?Ø�´�²¡ã, �vky² K3,3 Ú K5

��²¡5, ¤±¦�(J�`²
/K3,3 ½

ö K50́ �²¡ã�7�^�,vk`²Ù

¿©5. ù`²½n A �½n (0.1) �´k�

½��å. ã 6: �g Kuratowski�Ø© [21] (1930)

y35ww@ÏãØ;[3¦��Í�ÚØ©¥´N��ã K. KuratowskiØ

© [21] (1930) �(J�.

:ß|êÆ[ D. König (1884-1944)�ãØk¤±5�1����Ö5Theorie

der endlichen und unendlichen Graphen6[20] (1936) ¥vkJ� K. Kuratowski �
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ã 7: Konig Ú¦�ãØ;Í

(J, �3Ö"ë�©z¥J� C. Kura-

towski �Ø© [21] (1930). â D. König 3

ù�Ö¥0�, 2Üã (bipartite graph)�

Vg´¦3Ø© [19] (1923) JÑ5� (ù

�Ø©�Ð´3 1914 c 4 � 7 F3n

iðm�êÆóÆ�¬þ�w), ��ã

(complete graph) �Vg´d A. Sainte-

Laguë [28] (1924) JÑ5�. �¦�Ñv

k�Ñ^5L« 2ÜãÚ��ã�PÒ.

K. Wagner [33] (1937)´�@ò Kuratowski�(J`¤ Kuratowski½n (Satz

von Kuratowski) �< (ë�ã 8).

ã 8 �g Wagner �Ø© [33] (1937)

�â W. T. Tutte 35Mathematical Review6(MR0063013 (16,58d)) �µØ,

G. A. Dirac & S. Shuster 35A theorem of Kuratowski6[10] (1954) �©¥ò Kura-

towski [21] (1930) �(J·¶� Kuratowski ½n, ¿^ãØ�ól²¡ã��Ý�

ãT½n, ¿�Ñ{üy².

Kuratowski ½n: k�ã´²¡�¿©7�^�´§Ø¹ Thomsen ã½ 5

���ã�[©ã.

Ù¥ Thomsen ã´��� 2 Üã K3,3. ùAT´�@l²¡ã��Ý /̂¿

©7�0�/ª5�ã Kuratowski ½n�. ()ö8cÃ{é�d©, ¹�k^�

�Öö�ÏØ¢�e.)

{IêÆ[ C. Berge 3¦�5Théorie des Graphen et ses Applications6[2]

(1958, ã�nØ9ÙA^) �Ö����Ù/²¡ã0¥Ú^
 G. A. Dirac & S.
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Shuster�Ø© [10] (1954). 3/��5�0�

�!¥, Berge |^ Euler úªy²
/3 O

èÚ 3 ó�¯K0£=�� 2 Üã K3,3¤Ú

/5�º:���ã0́ �²¡ã,��ã

Kuratowski �(J�²(Lã§� ã 9: �g Berge �Í� [2] (1958)

Kuratowski ½n: ã G ´²¡�¿©7�^�´ G Ø¹a. 1 ½öa. 2

�Ü©fã.

Berge ±Ñ�üaãXã 9 ¤«, ¢Sþ´�� 2 Üã K3,3 Ú��ã K5 �

[©ã, �ØL¦vkÚ\ 2 ÜãÚ��ã�Vg, �vk¦^ K3,3 Ú K5 �P

Ò, �ù´1�g3ãØ��Ö¥±¿©7��/ª�ã Kuratowski ½n. Berge

3,��ãØ��Ö5Graphes et Hypergraphe6[4] (1970) ¥�,Ú\ 2 ÜãÚ�

�ã�Vg±9PÒ Kp,q Ú Kn, �3�ã Kuratowski �(J�E,�Î.

ã 10: Claude Berge

Claude Jacques Berge (1926-2002) ´{IêÆ[,

y�|ÜÆÚãØ�CÄ<��, 1953 c¼�ni�

ÆÆ¬Æ , Q?ni�Æ�Ç, ��LÛêISO

�¥%, �¯LÊ�dî�Æ!UI{Zæ²á�Æ!

Ý��ÆÚ<1SBÚOÆ�. Berge Ñ�
 5 �k

'Æ�Ø!ÿÀ!ãØÚ|ÜÆ�¡�;ÍÚ��Ö,

Ù¥�5Théorie des Graphen et ses Applications6[2]

(1958) ´ãØk¤±51��;Í, �È¤Nõ©i,

Ù¥¥©5ã�nØ9ÙA^6́ do?9�È¿dþ

°�ÆEâÑ��u 1963cÑ�.¦± BergeÚn [1]

(1957)/G ¥�� M ´��� ⇔ G Ø¹ M ��´0

Ú Berge'u��ã�ü�ß� [3] (1961)ª¶uãØ.. Berge¼�î³$ÊÆ

�¬�u EURO7ø (1989)Ú|ÜÆ9ÙA^ïÄ¤�u�Ä3 Eulerø (1993).

2006c 10� 6F, Discrete MathematicsÑ�
d A. Bondy & V. Chvátal [7] (2006)

?6�Vg Berge �;6 (�5Discrete Mathematics6, 306 (19-20) (2006)).

O. Ore3ÙãØÍ�5Theory of Graphs6[27] (1962)¥QvkJ� Kuratowski

½n, �vkJ� K. Kuratowski �?Û©z; ¦�,�Ñ
 2 ÜãÚ��ã�½

Â, �vk�ÑL«ùüaã�?ÛPÒ.

â)ö8c¤w��]�L², y3<�w��PÒ K3,3 Ú K5 ±9 Ku-
ratowski ½n 0.1 �Lã´d F. Harary & W. T. Tutte [17] (1965) Äk�Ñ
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� (�ã 4). ã 11 ¥¤«

� 4 1�Úü�ãÑy3 F.

Harary �Í�5Graph The-

ory6[14] (1969) ���¥. ù

�U´ Harary��¿��.�

J�´, o¤í�È�TÖ¥

©�¥vkù���. ã 11: F. Harary �Í� [14] Ú��

ã 12: F. Harary

Frank Harary (1921-2005)´{Iõ�êÆ[, 1948

c¼{I\²�ÆË�|©� (University of Califor-

nia at Berkeley) Æ¬Æ , Q?�Ü��Æ (Univer-

sity of Michigan)�ÇÚ#$Üx²á�Æ (New Mex-

ico State University) O�Å�Æ¶��Ç. Harary �

;���´ãØ, uL 700 õ�Æâ©Ù. ¦�Í�

5Graph Theory6[14] (1969) �ãØâ�ÚPÒ�IO

zå
��^. ¦ 5́Journal of Combinatorial The-

ory6(1966) Ú5Journal of Graph Theory6(1977) M�

<,È4í2Ê9ãØ9ÙA^,�2�@�´y�ã

Ø�mMö��.

F. Harary ��o�ùo�, ¦3©Ù [16] (1981) ¥)º
Ù¥�c�. ¦`:

¦���g�� Kuratowski ´3 1973 c 9 � 7 – 10 F3Ûêðm�|Ü¬ÆÏ

m. ¦��mkeã�ãk��é{ (�ã 13):

ã 13 �g Harary �©Ù [16] (1981)

u´, Harary é�¿/�� (�ã 14)µ

ã 14 �g Harary �©Ù [16] (1981)

1980 c 6 � 18 F, K. Kuratowski Ø3�, �c 84 �. ù�c�Ð´ K.
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ã 15 Journal of Graph Theory, Vol 4 (4) (1980) ¥�Ä�

Kuratowski Ø© [21] (1930) uL 50 ±c. ãØ,� ( Journal of Graph Theory)

(Vol 4 (4), 1980)é K. Kuratowski�Ø3�uÙMw (�ã 15),¿3 (Vol 5 (3),

1981) uLA�Vg©Ù.

1981 c 2 � 10 – 13 F, 3Å=kd� (tagów Zamek (Castle)) Þ1ISãØ

¬Æ,Vg Kazimierz Kuratowski. ¬ÆØ©d M. Borowiecki, J. W. Kennedy & M.

M. Syslo ?6�©85Graph Theory6, d Springer Ñ����X�mÖ5Lecture

Notes in Mathematics6�1 1018 òu 1983 cÑ�. AOk¿g�´, æ^ F.

Harary �¹Â, T©8���¥ò Kazimierz Kuratowski �6¶�¤/K5azimierz
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K3,3uratowski0 (�ã 16).

ã 16 Vg K. Kuratowski �Å=ãØ¬Æ©8Ú§���

�d, Öö��
)
½n (0.1) �5{, §u K. Kuratowski [21] (1930), ²

K. Wagner [33] (1937), G. A. Dirac & S. Shuster [10] (1954), C. Berge [2] (1958), F.

Harary & W. T. Tutte [17] (1965)�<�\ó,Ö¿Ú�õâ/¤. Kuratowski½n

�¼�ãØó�ö�@�.

ùp�ATJ9�e: éu 3�K²¡ã, K. Menger [25] (1930)�Xe(J: 3

�K²¡ãØ¹ K3,3 [©ã.

¯�¿vk�d(å. ¦+y�ãØ��ÖÑò½n (0.1)8õu Kuratowski

¿¡§� Kuratowski ½n, �3ãØ©z¥��3�
�Æ, Ï�ù�(JA�

Ó��ØÓ�öÕáuy, Ù¥�9��öÌ�kü {IêÆ[ O. Frink & P.

A. Smith Ú� c�éêÆ[ L. Pontryagin (
Apæ7) (� C. Thomassen [29]

(1981), ë�ã 17).

ã 17 �g C. Thomassen �©Ù [29] (1981)

Ù¥©z [25] ´��©� Kuratowski ©Ù [21] (1930), ©z [3] ´��©� Biggs,
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Lloyd, Wilson �{¤Ö [6] (1976), ©z [6] ´��©� Burstein �©Ù [8] (1978),

©z [29] ´��©� Menger �©Ù [25] (1930).

�
á� Kuratowski ½n�5dÚ8á, J. W. Kennedy, L. V. Quintas & M.

M. Syslo éd�
�\ïÄ, ��
�
]�¿�k'�ö�Ï&y¢, ���¤

©Ù [18] (1985). �©±eQã�Ü©]�5uù�{¤ïÄ©Ù.

â Kuratowski 3© [21] (1930) ¥1���5¥5º (�ã 3), Kuratowski u

1929 c 6 � 21 F�Å=êÆ¬\Ù
ù�(J, ©Ù��ªuL´3 1930 c.

3 Kuratowski �©ÙuL�c, Å=¬Æ��, {IêÆ[ O. Frink (1901 - 1988)

Ú P. A. Smith (1900 - 1980) ���Ó(Ø, ¿Ý�5Transaction of the American

Mathematical Society6, ��áý (� Harary [16] (1981)). �535Bulletin of the

American Mathematical Society6(1930) [13] þuL
��Á�, \Ù
¦��(J

(�ã 18):

ã 18 �g Harary �©Ù [16] (1981)

�uù�¿©7�^�´NoLã�, Ø��. N. L. Biggs, E. K. Lloyd & R. J.

Wilson 35Graph Theory 1736-19366[6] (1976) �Ö�1 148 �´ù�µØ�µ

In fact, the authors of this paper, Orrin Frink and P. A. Smith, had independently

arrived at the same result as Kuratowski. Their paper was intended for publication in

the Transaction of the American Mathematical Society, but, as Frink informed us in

a letter written in 1974: ‘Unfortunately Kuratowski’s proof came out in Fundamenta

just at that time, and equally unfortunate was the fact that our proof was similar to

Kuratowski’s. Hence our paper was simply rejected by the Transaction.’

Such are the pitfalls of original research. However, Frink and Smith could at

least console themselves with the thought that the credit had gone to the first person

to announce the result. History has not been so kind to Kirkman and his work on

‘Hamiltonian’ Circuite.

ùüãµØ�¥©�¿´:

¯¢þ,ù�©Ù��ö FrinkÚ Smith®Õá/��� Kuratowski���(

J. ¦�ò©vÝv�{IêÆ¬¬� (Transaction of the American Mathematical

Society), ��X Frink 3 1974 c��·��&¥¤`�:/Ø3�´, �Ð@��

ÿ Kuratowski �y²®3 Fundamenta þuL, ��Ø3$�¯¢´, ·��y
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²�� Kuratowski �y²��. Ïd, ·��©ÙÒù�{ü/�Æ�áý
.0

ùÒ´�©ïÄ~~�����. ,, Frink Ú Simth ���±^ù���

{S¤gC: ¤õo´áu1��úÙ(J�<. {¤é Kirkman �¿ØlÐ, ¦

�ó��I±/Hamilton0�.

éuù
µØ, O. Frink �Xey¢ (� J. W. Kennedy � [18] (1985))µ

ã 19 �g Kennedy � [18] (1985)

ùµd O. Frink u 1981 c��©Ù [18] (1985) �ö�&�¥©�¿´: Úg

·� Wilson Æ¬�&´O(�. Kuratowski �y²¢SþØÓu·��y², Ï

�¦vk^�Ø���²¡ãVg. �ü�©Ù�vk�O�¦·��©Ù�±

uL�§Ý. F. Harary [15] (1979) 3µØù�¯��`:

ã 20 �g Harary [15] (1979

(Frink ÚSmith ®¥x (Õá/, �pÕá/) T¹Ó�½n�©Ù, �×��

£.) éuù��µØ, Frinka�éØW,AO´ Harary3©¥J�¦� SmithÕ

á��ù�(J (� J. W. Kennedy � [18] (1985))µ

ã 21 �g Kennedy � [18] (1985)

3ùµ&¥, Frink `: Harary `·� Paul Smith �ó�´Õá�`{´��

�Ø�. ·��å3Ê�dî�?�cõ, �p�~ÙG. @�·éãØu)
,

�, 1926 c, ·3 Annals þ�uL
y² Petersen ½n�©Ù [12]. ·��å?Ø

¯K,ß�(J¿Áãy²§ (½N´Õá/). �5, Paul�
Ý�� Barnard,·

3UI{Zæ², �p�m�kÏ&5 . 3$�´, ·�@�©Ù�Á�3 1930

c�uL
.
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�5, F. Harary 3,��©Ù [16] (1981) 3µØù�¯���
XeÅ�:

ã 22 �g Harary �©Ù [16] (1981)

ù
¯¢`², � Kuratowski Ó�, O. Frink Ú P. A. Smith �ÕáuyÚy

²
½n (0.1) ¥�(Ø, Ï� Kuratowski �y²�{�Ó, Ýv�á�uL


��{á�Á�.

Ïd, O. Frink Ú P. A. Smith � K. Kuratowski 'u Kuratowski ½n��Æ

Òk
²w�(Ø. Kuratowski ´�|ö, Frink Ú Simth �U^ N. L. Biggs �<

�{5S¤gC: ¤õo´áu1��úÙ(J�<.

��É��Æ�´c�éêÆ[ L. Pontryagin (
Apæ7, 1908-1988) �u

y
½n (0.1) ¥�(Ø. ØL, â¤�P1, Pontryagin �uyvkuLÑ5, �

Ñy3¦�uL�)P¥. Kuratowski 3¦�©Ù [21] (1930) �1 5 � (T©1 2

�1 1 �) �5¥�J�
ù�¯¢ (�ã 23):

ã 23 �g Kuratowski ©Ù [21] (1930)

/As I have learned from Mr. Alexandroff, a theorem for graphs, analogous to

my theorem, has been found by Mr. Pontrjagin several years ago, but has not been

published so far.0(Á=È� [22] (1983)) (·læ{ì�ÛÅ (Alexandroff) @p�

�, eZcc, 
Apæ7 (Pontrjagin) �uy
aqu·�ãØ½n, ��8�

�uL.)

Kuratowski �¤±` Pontrjagin �(Ø´�ãØ½n, ´Ï�¦gC�(J

´lÿÀÆ��Ýuy!�ãÚy²�.

Kuratowski �5º`²: XJ Alexandroff w� Kuratowski �¯�´ý�, @

o Pontryagin �uy' Kuratowski @eZc. 3c�é, T²¡ã�½OK�¡

11



� Kuratowski-Pontryagin½n (�M. Burstein [8] (1978),�ã 24)½ö Pontryagin-

Kuratowski ½n.

ã 24 �g M. Burstein Ø© [8] (1978))

¯¢þ, 1962 c, c�éêÆ[ A. A. Zykov ò C. Berge �Ö [2] �È¤�©,

30� Kuratowski ½n��
Xe�5� (�ã 25)µ

ã 25 �g Kennedy �Ø© [18] (1985)

(ù�½n´ L. S. Pontryagin u 1927 cuy� (�vkuL), 1930 c, Ku-

ratowski Õáuy¿y²
§. Ïd, ·�¡§� Pontryagin-Kuratowski ½n.)

A. A. Zykov3¦�ãØÍ�5Theory of Finite Graphs6[38] (1969,ù´c�é

1�ÜãØÍ�) ¥�ã Pontryagin-Kuratowski ½n��
Xe5º (�ã 26).

ã 26 �g Kennedy �Ø© [18] (1985)

(1927 c, L. S. Pontryagin Ò®²y²
T½n (�vkuL), 1930 c, Ku-

ratowski Õá��
§.)

â{¤ïÄ©Ù [18] (1985) �y, 3 C. Berge �Ö [2] ��È¤�©�c, �é

êÆ[Ï~Ñ¡ Kuratowski ½n. l@±�, AO´ A. A. Zykov �ãØÍ� [38]

(1969) Ñ�±�, �¹�C.

1973c, V. P. Kozyrevr F. Harary�ãØÍ�5Graph Theory6[14] (1969)È

¤�©. 3�©����¥E�3�©��¥�ã (�ã 11),�Ö¥� Kuratowski

½n�U¤ Pontryagin-Kuratowski ½n, ¿�
Xe5º (�ã 27).
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ã 27 �g Kennedy �Ø© [18] (1985)

(1927 c, L. S. Pontryagin y²
 (�vkuL) T²¡5OK, 1930 c, Ku-

ratowski Õá��ù�(J. ùÒ´��o�§ Pontryagin-Kuratowski ½n��

Ï. – Èö5)

1977c, I. G. Nikitanar R. J. Wilson�ãØÍ�5Introduction to Graph The-

ory6[32] (1972)È¤�©. �©��?ö (G. P. Gavrilov)3có¥J�/Pontryagin-

Kuratowski ½n0. �,Ï� ($�¶c¢Ú) E�± Wilson é/Kuratowski ½

n0�ã, �kü?V\
?ö5º (�ã 28).

ã 28 �g Kennedy �Ø© [18] (1985)

(O(/`, ù�½nAT� Pontryagin-Kuratowski ½n, Ï� 1927 c, L. S.

Pontryagin y²
 (�vkuL) §. – ?ö5)

¦+ù�,/Pontryagin-Kuratowski ½n0�´Ø��é±	�Æö¤�É½

ö¦¾. ~X, �éãØÆö M. Burstein �Ø© [8] (1978) �5J. Combin. Theory

Ser. B6(communicated by A. A. Zykov) uL�, S. Schuster 35Mathematical

Reviews6(MR 80h:05023) éd©�XeµØ (�ã 29).

ã 29 �g5Mathematical Reviews6(MR 80h:05023)

(µ"öa�¦¾, T½nÏ~Ø)± Pontryagin �¶i. ¯¤±��´ O.

Frink Ú P. A. Smith A�� Kuratowski Ó���T½n [� Frink and Smith,

Bull. Amer. Math. Soc. 36 (1930), 214], �¦��¶il�Ñy3T½n¥. �v

k©zy¢ Pontryagin �¶i�T½nk'. )
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1981c, C. Thomassen35Journal of Graph Theory6uL�Ø© [29] (1981)¥

�ã Kuratowski ½n�, �

)º (�ã 30).

ã 30 �g C. Thomassen �Ø© [29] (1981)

Ù¥�ë�©z [6] ´� M. Burstein �Ø© [8] (1978). ùL² C. Thomassen j±

/Kuratowski ½n0�`{, ¿J9A Õáuyö.

ã 31: L. Pontryagin

Lev Semyonovich Pontryagin (
Apæ7,

1908-1988) ´c�é�DÛêÆ[, Q?ISêÆé

� (International Mathematical Union) BÌR (1971-

1974). ¦Ñ)3#d�, 14 ��ÏðzuhG�¿

V8�², 31��ÏgÆêÆ (¦1� Tatyana

Andreevna g��Í¶êÆ[ (X, H. Hopf, J. H. C.

Whitehead, H. Whitney) �Í�Ú©z�¦f), �ª

¦¦¤� 20 V����êÆ[��. ¦��z3

êÆ���+�, Ù¥�)ÿÀ, �êÚ��Ø.

â{¤ïÄ©Ù [18] (1985) �y, ��#d�Iá�Æ�c?Æ)� Pontrya-

gin ´l Alexandrov Ì±�?Ø�¥ (1927-1928 �ÁG) �� Kuratowski ��

©ó�, �ÑÙ¥��Ø (�©ó�¥Ø¹ K3,3), ¿�Ñ�((ØÚy². du

Pontryagin �y²vkuL, ¦�ó�vk��2�DÂØ�¯õ<�¡. Pon-

tryagin 3�©Ù [18] ��ö&¥)º
¦�ó���ovkuL (�ã 32 Úã

33):

ã 32 �g Kennedy �Ø© [18] (1985)

£P. S. Alexandrov vkr·�(JÝÑ�uL´Ï�¦�¦·rù�(Jí

2� 1 �ëYÚ¥�.¤
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ã 33 �g Kennedy �Ø© [18] (1985)

£�~a�\� 1983 c 1 � 17 F�5&. ·vkuLL'u�²¡ã�©

Ù, �·�Ù/P�, ·uy
 Kuratowski ½n¥��Ø, ¿u 1927-28 c�ÁU

w�
 P. S. Alexandrov. ½N P. S. Alexandrov òd¯w�
 Kuratowski, �·Ø

��, ½N Kuratowski gCuy
ù��Ø.¤

éu Pontryagin �`{, 1973 c, Kuratowski 3£Á©Ù [23] (1976) ¥�«@


ù�¯¢ (�ã 34)µ

ã 34 �g Kuratowski �£Á©Ù [23] (1976)

£·7L«@, �·m©g�ù�¯K��ÿ, M°pÒ�k��ã, =y3

�ã K5. �ØÈ·Ò5¿��k,��Ø���²¡i\ã, =ã K3,3. é·5

`, 3$�´2vk,	�Ø���²¡ã
.¤

vkyâL² Alexandrov ´ÄòBfã K3,3 w�
 Kuratowski. {¤ïÄ

©Ù [18] (1985) ��öÏ&éXL Frink, ¯¦´Ä�� Pontryagin 3²¡ã½n

�y²¥�^�, Frink £&` (�ã 35)µ

ã 35 �g Kennedy �Ø© [18] (1985)

£1930c½�c, ·l5vkf`L Pontryagink'u²¡ã½n�y². ½

Nk�·Ø��. 1930 cc, Karl Menger ½N��, �·vkw�ù�y².¤

Ù¢3@��ÿ, K. Menger�(3ïÄ 3�Kã�²¡5�,uy
 K3,3 ´

Ø�i\²¡�, ¿rù�(Jw�
A ÿÀÆ[, �) Brouwer, Hurewicz, Ú

Alexandrov. Menger�©ÙvkuL, �uL
éá�5P [25] (1930) ()öÃ{é

�d©z). ØL, Menger 3£Á©Ù¥ [26] (1981) �J�
ù�¯.
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lùp,<�éN´JÑ��¦¯µKuratowski3?U¦�(J�c´Ä��

Menger �(J? ½ö Alexandrov ´Äò Menger �(Jw�
 Kuratowski ?

â{¤ïÄ©Ù [18] (1985)0�, Pontryagin´l AlexandrovÌ±�?Ø�¥

�� Kuratowski�ó�,� Pontryagin�©Ù�¤±vkuL� Alexandrovk

' (�,ù�´ Pontryagin ��¡�c, Ã{�� Alexandrov �y¢).

,��¡, Kuratowski ´ÏL Alexandrov 
)� Pontryagin ���aq�(

J, �¦��m�¤kÏ&�¤u1�g.�Ô, y3Ã{�y. ØL�±�½,

Alexandrov ´�½½n (0.1) 8á�'�<Ô, Ï�¦�
)T½n�/¤L§Ú

PontryaginéT½n��z,�¦éd¯%vk3e?Ûyc,@ù´�ó¡�.{

¤ïÄ©Ù [18] (1985) �ö3m©Ï&æ��, Alexandrov ®²�
.

ã 36: P. Alexandroff

Alexandroff (Pavel Sergeyevich Alexandrov, æ{ì�

ÛÅ, 1896 - 1982)´c�éêÆ[, 1927c¼�#d�I

á�ÆÆ¬Æ , �Ûd�Æ��¬, Q?ISêÆé�

BÌR (1959-1962), Ì�Æâ�z´3êØÚÿÀÆ. ¦

´Í¶êÆ[ Nikolai Nikolaevich Luzin (©7, 1883-1950)

�Æ),q /́Luzin¯�0�È4ë�ö. ¤¢/Luzin¯

�0´� Luzin �A Æ) (Ù¥�) P. Alexandrov Ú

Lev Pontryagin) �� Luzin �/y1��·©f0. 1936

c, USSR�Æ��
¬�½
/Luzin´�X�éú¬¡

ä�'<0�¤k��, 2012 câ�±²�.

ã 37 êÆ[©7ÚVg¦�e¦

Z�.#©7 (Nikolai Nikolaevich Luzin (1883-1950)´��V�!n�c�

�kK��êÆ[��, ´y�¢C¼êØ:Ì�CÄ<. 3¦�ãåe/¤�©

7Æ�¦�é©�u.êÆrI��. ©7Æ�ZyÑéõ.?O�êÆ[,

X P. S. æ{ì�ÛÅ, L. 
Apæ7�. 1930 c, ���{ÛÅ (Dmitri Egorov,
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1869õ1931,c�éêÆ[,Q?#d�êÆ¬ÌR)Ï/m�m�0�'?i��,

©7lm#d��ÆÚêÆ¬,¤�/Luzin¯�0��¯<,ldr�<)�$�.

2000 c, �~g©73��V�!n�c�éêÆ��z, �Ûdu1
Vg©

7�e¦ (�ã 37).

y3w5, 1930 c�m, k¤����A ÆöA�Ó�Ñuy
½n (0.1),

�ù
¤��`² Kuratowski ´1� úm\Ùù�(J¿�©uL (�)Ùy

²), ¡§� Kuratowski ½nAT´¶�ó^�. Menger �(ØØ��, Frink &

Smith �\Ù
(J�©vkuL, Pontryagin Qvkúm\Ù�vkuLù�(

J. {¤Ò´ù�, Xk\Ù¿uL�(�y², Ù(ØÒATáuX. Kuratowski

½n�{'Lã (0.1) ´d Harary & W. T. Tutte [17] (1965) Äk�Ñ�.

)ö@�,���MÚú²å�,ãØ©zÚãØ��Ö3�ã½n (0.1)�,

AT4Öö��,Ø
 Kuratowski	,�kÙ¦A ÆöA�Ó�uy
ù�(J.

k
�ö®²5¿�ù�:, X C. Thomassen [29] (1981, �ã 30), G. Chartrand,

L. Lesniak & P. Zhang [9] (2010) Ú)ö [36, 37] (2015, 2019) �.
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[33] Wagner, K., Über eine Eigenschaft der ebenen Komplexe. Math. Ann., 114 (1937),
570 – 590.

18
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