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Abstract

This paper mainly constructs equations for the two types of current graphs of K31

based on the construction principle of current graphs, and solves the equations by
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programming, obtaining 538 and 560 current graphs of the two types of current graphs

of complete graph K31, which lays a foundation for the study of related problems such

as orientable embedding and coloring.
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��ãK12s+7äküa��>6ãÄ:ã§=�F/ã±9#'¿dF/ã [2]"�©Ì�

�â>6ã��E�n§ÏLÚ\�§|��{§©O�EK31£=éuK12s+7§k = 2�¤�ùü

a>6ã§ò¦>6ã�¯K=z�¦�§|¤k)�¯K§l¦Ñ
��ãK31�üa>6ã
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2. K311�a>6ã��E

��ãK31�1�a>6ãÄ:ã��F/ã§Xã 1¤«§äk10�º:Ú15^>§�¹k

ü��Ý�3��§òÙP�G1§dG1���>6ã=¡�K31�1�a>6ã§P�G1"e¡ò
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Figure 1. G1

ã 1. G1
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�G ∈ G1§Xã 2¤«µ

Figure 2. Example of the first type of current graph of K31

ã 2. K31�1�a>6ã«~

Äkò��ãK31�31�º:IP�C��+Z31¥���µ0,1,2,,§30§�A�§=é

uK31�1�a>6ãG§3�ê\{+Z31þ½ÂG�>6� [3]§¿òÙ>6��Cþ8ÜP

�X1 = {xi|i ∈ N+, i ≤ 30}§�X1÷v±e^�£Ù¥xi, xj ∈ X1¤µ

1!?¿ü�>6�pØ��§=:

xi 6= xj ;

2!?¿�^>þ�ü�>6�Ú�0§=:

xi + xj = 0(i + j = 31);

3!Z31¥�z���µ±1,±2, · · · ± 15��>6�§3>6ã¥þTÐÑy�g"=Gþ�¤

k>6�fÐ�HZ31¥�¤k��¶

4!?¿��nÝ:þ÷vÄ�¿Å>6½Æ£Kirchhoff’s Current Law§KCL¤§=¤k?\

,!:�>6�oÚ�u¤klmù!:�>6�oÚ.

xi + xj = 0(i + j = 31,

i, j ∈ N+, 1 ≤ i ≤ 15, 16 ≤ j ≤ 30)

x2 + x20 + x30 = 0

x3 + x12 + x29 = 0

x4 + x13 + x28 = 0

x5 + x14 + x27 = 0

x6 + x15 + x26 = 0

x1 + x7 + x25 = 0

x8 + x16 + x24 = 0

x9 + x17 + x23 = 0

x10 + x18 + x22 = 0

x11 + x19 + x21 = 0

(1)
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éuØ½�§|§Äk�Ä¦ÑÙgdCþµò1���§�\Ù¦�§§¿z{��6�g

dCþx6, x11, x12, x13, x14, x15§�§�÷v

x1 = x6 − x11 + x12 + x13 + x14 + x15

x2 = x6 + x12 + x13 + x14 + x15

x3 = x6 + x13 + x14 + x15

x4 = x6 + x14 + x15

x5 = x6 + x15

x7 = x11 − x12 − x13 − x14 − x15

x8 = x11 − x12 − x13 − x14

x9 = x11 − x12 − x13

x10 = x11 − x12

(2)

w,§��·�(½
6�gdCþ��§Ù¦24�Cþ����Ò��(½"�§����

��þ�±1,±2, · · · ± 15§Ïd§k�Äl8Ü�30�ê¥À�6�pØ���ê§D�gdCþ§

=�kA6
30 = 427518000«D��ª§,��âþª¦ÑÙ¦Cþ§��2u�§�´Ä÷vþã

^�3�pÉ^�=�"

$^python?§¢yþãD�Úu��L§§���1072|÷v^���§|�)§du�

§|�àg5§ù
)�3üü��p���ê��¹£=>6ã�>6����¤§·�òÙÀ

�Ó�|)§u´k536|)§qÏ��§|�z�|)Ñ�±��G��«>6D��ª§u´

kµ

½n1 ��ãK311�a>6ãk536�"

3. K311�a>6ã��E

��ãK31�1�a>6ãÄ:ã�Ø¹kn�/�#'¿dF/ã§Xã 3¤«§ÙÓ�/

äk10�º:Ú15^>§P�G2§¿òdG2���>6ã¡�K31�1�a>6ã§P�G2"e

¡òO�G2�¤k�>6D��ªê"

Figure 3. G2

ã 3. G2

�G′ ∈ G2§Xã 4¤«µ
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Figure 4. Example of the second type of current graph of K31

ã 4. K31�1�a>6ã«~

aquK31�1�a>6ã§òK31�1�a>6ã�>6�Cþ8ÜP�X2 = {xi|i ∈
N+, i ≤ 30}§>6D��C��+Z31¥���§��÷v1�!¥�^�1!2!3!4"u´��

�XeØ½�§|µ 

xi + xj = 0(i + j = 31,

i, j ∈ N+, 1 ≤ i ≤ 15, 16 ≤ j ≤ 30)

x1 + x11 + x29 = 0

x2 + x12 + x28 = 0

x3 + x13 + x27 = 0

x4 + x14 + x26 = 0

x5 + x15 + x25 = 0

x6 + x20 + x24 = 0

x7 + x19 + x23 = 0

x8 + x18 + x22 = 0

x9 + x17 + x21 = 0

x10 + x16 + x30 = 0

(3)

Ó�/§ké�§|?1z{§��6�gdCþ§2$^aq1�a>6ã��{§kég

dCþD�§2u�´Ä÷v^�"ÏL?§?1O�§�¦�TØ½�§|�k580�÷v^�

�)§�§|��|)éA
G′��«>6D��ª§=éA��µ

½n2 ��ãK311�a>6ãk580�"

4. (�

éuK31üa>6ã§·��±3¦Ñ¤kD��ª�Ä:þ§UY&ÄÙ¥ØÓ��>6ã

�ê§?ïÄK313¡þ�i\��'¯K"��XK12s+7¥s��O�§Ù>6ã�ê�¥

y�êO� [4]§Ïd�I�?�ÚïÄÚ`zyk�O��{"
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