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Abstract

As a class of structural indices of graphs, the Supereulerian index can truly reflect the
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connection between a graph and a supereulerian graph. By studying these indices, we

can characterize certain graph classes or derive some properties of graphs, which is of

great help for our research on graph structures. In this paper, we mainly consider the

problem of Supereulerian index of the θ graphs class, and obtain the Supereulerian

index of θ graph, the generalized θ graph, the centralized θ graph, the uniform θ graph,

the centralized uniform θ graph.
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1. Úó

�©¤�Ä�ãþ�Ã��k�{üã§�¤k�½Â�â�ÚÄ�Vgë�©z [1]. �


Qã�B§·�Ú\�
½ÂÚÎÒ.

�G = (V (G), E(G))´º:8Ú>8©O�V (G)ÚE(G)�{üÃ�ã. ãG��ãL(G)´

��±G �¤k>��º:�ã, Ù¥L(G) �ü�º:(=G �ü^>)��, ��=�§�3G ¥

�^��ú�º:. �3�êk ≥ 1, k gS��ãLk(G)48½Â�L(Lk−1(G)), Ù¥, L0(G) = G,

L1(G) = L(G), Lk(G)=L(Lk−1(G)), ¿�·�b�E(Lk−1(G)) Ø´��. H ´G ���fã, º

:u 3H ¥�ÝP�dH(u). H �ü�fãH1, H2 �m�ålP�dG(H1, H2). dH(u1, u2) L«H

¥lu1 �u2 ¥��á´�, Ù¥min{dH(u1, u2) : u1 ∈ V (H1), u2 ∈ V (H2)}. G ¥��^´��
{§§��´SÜº:Ñ´2 Ý:, "à:�ÝØ�2 �´. {��Ý´>��ê. ek�Ý�1 �

{, @o§vkSÜº:. ãG ¥¤k{�8Ü, ^B(G) L«; B1(G) L«B(G) ¥k��"à:

´1 Ý:�{�8Ü. G ¥¤k>Ñ3H p�{�8ÜP�BH(G). XJlãG ¥íØ��{b �

¤k>ÚSÜº:�ãG �©|êC�, K¡ù�{b ��{. G �ëÏ©|��ê^ωG L«. �

�����{�¡�{�. XJ��{��¹Ûê�{, K¡ù�{��Û{�. 3��ã¥, >e

�Â (P�G/e)´ò'u>e �ü�à:u Úv ^��º:�O, Tº:�u ½v ¤'é�¤k>

�'é. éuX ⊆ E(G), Â G/X ´ÏLÂ X ¥�z^>¿íØ�)�����. XJH ⊆ G,

·�^G/H L«G/E(H). ·�^Pn, Cn, Kn ©OL«�ê�n�´,�Ú��ã. ·�^Km,n L
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«y©8���m Ún ����Üã. ���ã�¹��)¤4,�·�¡ù�ã��î.ã. �

î.�ês(G) ´�Lk(G) ��î.����êk.

1977 c, Boesch, suffel ÚTindell �<3©z [2]¥ÄgJÑ
�î.¯K, �î.¯KÌ�&

?ã¥´Ä�¹��)¤�î.fã. 1979 c, Pulleybank3 [3] ¥uy, �ä��ã´Ääk�î

.5´��NP -��¯K. ��ã¥XJ�39!´!äù�AÏ�(�, 3ã¥��Ø¬é��

�)¤�î.fã, �Ø�3�î.5. u´Æö�3&?�î.¯K�¬é¹kù�(��ã�

S��ã, F"3�ã¥é�)¤�î.fã. 1968 c, Chartrand 3©z [4]¥Ú\
M��î�

ê�Vg, ¿y²
M��î�ê��35, �ÑØ´�	�ëÏã, ÙM��î�êo´�3�.

1983 c, Clark ÚWormald 3 [5]éM��î�ê�½Â�
í2, ¿Ú\
aM��î�ê�V

g. 8cïÄ�aM��î�êÌ�k�î.�ê!2-Ïf�ê!M��îëÏ�ê�. �î.�

ê�ã�H{¯KkX������'X: �ãG��î.�ê�0§=s(G) = 0�, G��´�î

.ã, Ù¥�3)¤4,£CX¤kº:�£´¤, d��¢y�º:H{; �s(G) = 1�, L(G)´

�î.ã, ¿�XG¥�3)¤,£CX¤kº:�´»¤, d��¢y�º:H{. ©Ûuy§

�s(G)���, ãG�/�l0�î.ã, Ù¥)¤,½)¤£´Ò�J�E, d�¢y�º:H{

�JÝÒ�p. dd��, �î.�ê�x
ò�ã=z��)¤H{�S�Úê. ��î.�ê

��, �ã½$gS��ã=�)¤H{, d��{�p�; ��î.�ê��, Iéã?1õg�

ãC�âUé�)¤4,, ù¿�XH{¯K�J, ù�´T¯K���NP-J��Ï. Ó�,�î.

�ê��ä|¤5�m�kXm��'é: ��î.�ê��, �ã½$gS��ã��C�î.

ã, d��ã�>ëÏÝ½:ëÏÝ�p, |¤5Ò�r; ��, ��î.�ê��, �ã¹�õ�

>½�:, ÙëÏ5f!|¤5Ò��. nþ¤ã, ïÄã��î.�êé)ûã�H{¯KÚ�ä

|¤5Ñ´k¢S��¿Â�.

θ ãa3ãØ�Nõ��ÑkX2��ïÄ, 'X/Ú!ãÌ��. θ ãa3ïÄM��î5�

¡�é~�, �·���θ ã���½Ø�3M��î�, �k�U�3)¤�î.fã, XJU(

½ùaãäN��î.�ê½�î.5���õ
M��î¯K¥��
(J. �
�Ð�ïÄã

��î.5, 3�©¥, ·�Ì�ïÄ
k'θ ãa��î.�ê, Ù¥�)θ ã!2Âθ ã!¥%θ

ã!��θ ã!¥%��θ ã.

2. Ì�(J9Ún

3�Ñ·��(Ø�c§k�Ñθ ã��'½ÂÚ�
­��½n.

��{ü�ëÏãG d�éÝ�3 �:{N,S} ±9ùénÝ:�m�n^�Ý©O�si + 1,

sj + 1, sk + 1 �SÜØ��´|¤, K¡ãG �θ ã, P�θ(si, sj , sk), Ù¥si, sj , sk ©O�´þ�

º:ê8. Ø���5, 3ùp·�b�si ≥ sj ≥ sk.

½Â2.1( [6]) 2Âθ ãθ(s1, s2, . . . , sn) �dn ��Ý���2�SÜØ���´ë��é"à

:|¤�ã, Ù¥si L«1i ^´þSÜº:�ê8. "à�º:©O�¡��4(N) ÚH4(S).

3dÄ:þ, Riyan Wicaksana Putra�<3 [7]�Ñ
��θ ã�½ÂXeµ
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½Â2.2( [7]) XJë�ü�4:�¤k´»Ñk�Óêþ�SÜº:, K2Âθ ã¡���θ

ã, ^θ(n; q) L«, Ù¥n L«ë�H4Ú�4�´»ê8, �n ≥ 3. q L«z^´þ�SÜº:�

�ê, �q ≥ 1.

Ó�, ¦���Ñ
¥%��θ ã�½ÂXe:

½Â2.3( [7]) òeZ��Ó���θ ã�Ù¥��4:Ê3�å, =��¥%��θ ã,

^θ∗(n; q; p) L«, p �Ê3�å���θ ã�ê8, �p ≥ 3. Xã1 ¤«=�¥%��θ ã, Ù¥%

:^d0 L«. KV (θ∗(n; q; p)) = (nq + 1)p+ 1, E(θ∗(n; q; p)) = n(q + 1)p, ∆(θ∗(n; q; p)) = np.

ÉþãÆö�éu, ·��Äòã*�z. Ïd§·��
#�θ ãa�½Â: òeZ�ØÓ

�θ ã�Ù¥��4:Ê3�å, P�¥%θ ã. ^θ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k) L«, p �

Ê3�å�θ ã�ê8, �p ≥ 3, Ù¥%:�^d0 L«. w,§�s1i = s1j = s1k = s2i = s2j = s2k =

. . . = spi = spj = spk�, ¥%θ ã=¥%��θ ã. ¥%��θ ã�¥%(�£¥%:d0¤�±|��

�ã�ëÏ5!H{5!Âñ59�ä|¤5, Ù��¥%(�3ÿÀ�.þÒ´�[
(.�ä.

éÙ�î.�ê�ïÄ�±�·��Ð/
)(.�äã�(���î.5�m�éX, �ã 1.

Figure 1. The centralized uniform θ graph θ∗(n; q; p).

ã 1. ¥%��θ ãθ∗(n; q; p)

1968 c, Chartrand 3©z [4]¥Ú\
M��î�ê�Vg, ¿y²
M��î�ê��3

5, �ÑØ´�	�ëÏã, ÙM��î�êo´�3�. 1983 c, Clark �3©z [5] ¥í2
M

��î�ê�½Â, Ú\
aM��î�ê�Vg, Ù¥�)�î.�ê!2- Ïf�ê!óÏf�

ê!M��îëÏ�ê�. 1988 c, 6ôï3 [8]¥�Ñ
M��î�ê��î.�ê�m�'X.

1990 c, Catlin �<ïÄ
S��ã¥�M��î�Ú�î.ã. 2000 c, =i²�<3©z [9]

¥�Ñ
�n ≥ 3 �, S��ãLk(G) ´�î.ã�A��x. �
Ì�(JXeµ

½n2.4( [8]) �G ´���´�ëÏã, Kk: s(G) ≤ h(G) ≤ s(G) + 1.

½n2.5( [9]) �G ´����n^>�ëÏã¿��êk ≥ 0, Lk(G) ´�î.���=

DOI: 10.12677/aam.2026.154170 424 A^êÆ?Ð

https://doi.org/10.12677/aam.2026.154170


ê,§ �

�Sk(G) 6= ∅. Ù¥Sk(G) L«ãG ¥÷v±e^��fãH �8Üµ

(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(G)⋃
i≥3

Vi(G) ⊆ V (H);

(III) é?¿�{b ∈ B(G)\BH(G), Ñk|E(b)| ≤ k + 1 ;

(IV) é?¿�{b ∈ B1(G), Ñk|E(b)| ≤ k;

(V) éuH �z�fãH1, ÑkdG(H1, H −H1) ≤ k. XJdG(H1, H −H1) = 0 `²H ´ëÏ�.

½n2.6( [10]) �ãG ´ëÏ�, PSB1
, SB2

, . . . SBt
�G �¤k©�¬,

Ks(G) = max{s(SB1
), s(SB2

), . . . , s(SBt
), k(G)}.

2005 c, =i²Úî¦æ3 [11]¥y²
ä��î.�ê, ¿�Ñ
'uã��î.�ê�

.µ

½n2.7( [11]) �T ´��ä, Ks(T ) = k(T ).

½n2.8( [11]) �ãG ��î.�ês(G) ≥ 1, @os(G) ≥ max{h1(G), h2(G), h3(G)− 1}.

½n2.9( [11]) �G ´�´�ëÏã, @os(G) ≤ max{h1(G), h2(G) + 1, h3(G)}. Ù¥, l(S)

�{���Ý, BB(G) �{��8Ü, BB1
(G) �Ù¥��{�=�¹�^{, �T{��à3ãG

¥�Ýê�1ù��{�8Ü; BB2
(G) �Ù¥��{�=�¹�^{, �T{�üà3ãG ¥�Ý

ê���3ù��{�8Ü; BB3
(G) �Û{��8Ü: Ù¥��Û{�3ãG ¥��kn^{.

hi(G) =

{
max{l(S) : S ∈ BBi

(G)},� BBi
(G)´���;

0.

2010c, =i²�< [12]Ägy²
é��ã3ÝÚ��´3 �2 �º:�mO\�^>Ø¬

¦�î.�êO\, ¤±�î.�ê3Â Ú4�^�e�±­½.

½n2.10( [12]) �G ´�´��î.ã, F ´ãG �Â fã, Ks(G) = s(G/F ).

½n2.11 ( [12]) �G ´��k3 ^>��´Ã9ëÏã, Ks(G) = s(cl(G)).

8c'uã��î.�ê�ïÄ(J�Ø´é�õ, 3ù�¡�ïÄI�UY&Ä.

e¡�Ñ·��(Øµ

½n2.12 θ ãθ(si, sj , sk) ��î.�ês(θ(si, sj , sk)) = sk(si ≥ sj ≥ sk).

½n2.13 ¥%θ ãθ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k) (Ù¥sti ≥ stj ≥ stk, s

1
k ≤ s2k ≤ · · · ≤ spk)

��î.�ê

s(θ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k)) = spk.
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½n2.14 ��θ ãθ(n; q) ��î.�ê(t ∈ Z∗)

s(θ(n; q)) =

{
q, n = 2t+ 1;

0, n = 2t+ 2.

½n2.15 ¥%��θ ãθ∗(n; q; p) ��î.�ê

s(θ∗(n; q; p)) =


q + 1, n = 1;

0, n = 2;

q, n ≥ 3.

3. Ì�(J�y²

½n2.12 θ ãθ(si, sj , sk) ��î.�ês(θ(si, sj , sk)) = sk (Ù¥si ≥ sj ≥ sk).

y² Äk�Äsi, sj , sk ¥��k����1, =si = 1 ½sj = 1 ½sk = 1.

·�ÏL�Eù
ã��ã�±�Ñ: L(θ(1, 1, 1)); L(θ(n, 1, 1)); L(θ(n, n, 1)) Ñ�3)¤î.

fã. K�si, sj , sk ¥��k����1 �, s(θ(si, sj , sk)) = 1.

e¡�I�Äsi, sj , sk Ñ�u�u2, =si, sj , sk ≥ 2.

d½n2.5, ·�I�y²±e(Ø: Ssk(θ(si, sj , sk)) 6= ∅. �
�By², θ ãθ(si, sj , sk)

¥Ø�¹à:N!S �n^´©OP�Pi, Pj , Pk. �si ≥ sj ≥ sk �, ·�ÀJfãH �

dà:N!S �´Pi, Pj �¤��(P�NPiSPjN) Ú´Pk þ�¤kº:�¤�8Ü, L«

�H = NPiSPjN
⋃
V (Pk).

KH ÷v^�(I)Ú^�(II)µ

(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(θ)⋃
i≥3

Vi(θ) ⊆ V (H).

é?¿�{b ∈ B(θ(si, sj , sk))\BH(θ(si, sj , sk)), d�Ù�Ý��±�sj + 1, si + 1, sk + 1. �

�
¦(J�Ð, ·�ÀJÙ�Ý�sk + 1, =|E(b)| = sk + 1 ≤ k + 1, Ù¥k = sk, u´(III) ¤á.

duãθ(si, sj , sk) ¥, vkB1(θ(si, sj , sk)), w,(IV) ¤á.

H ¥�z�fãH1 , w,H1 �H −H1 �m�ål�1, =dθ(si,sj ,sk)(H1, H −H1) = 1 ≤ k, Ù

¥k = sk ≥ 2, u´(V) ¤á.

¤±, Ssk(θ(si, sj , sk)) 6= ∅, KLsk(θ(si, sj , sk)) ´�î.�, =s(θ(si, sj , sk) = sk.

du3Lsk−1(θ(si, sj , sk) ¥Ø�3)¤î.fã, ¤±s(θ(si, sj , sk)) 6= sk − 1.

nÜ±þü«�¹, s(θ(si, sj , sk)) = sk(sj ≥ sj ≥ sk). �.

ò½n2.12�y²í2��¹n^´�2Âθ ãθ(s1, s2, · · · , sn)¥, ØJuy, ½n2.5�(I)-
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(IV)w,¤á,3^�(V)¥, dθ(s1,s2,··· ,sn)(H1, H−H1) = 1 ≤ k,Ù¥k = sn ≥ 2, s1 ≥ s2 ≥ · · · ≥ sn.

u´, ��2Âθ ã��î.�ês(θ(s1, s2, · · · , sn)) = sn(s1 ≥ s2 ≥ · · · ≥ sn).

½n2.13 ¥%θ ãθ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k) (Ù¥sti ≥ stj ≥ stk, s1k ≤ s2k ≤ · · · ≤ s

p
k)

��î.�ê

s(θ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k)) = spk.

y² �
�By², Ø��sti ≥ stj ≥ stk, t = 1, 2, · · · , p, �s1k ≤ s2k ≤ · · · ≤ spk, Ü¿�à

:�S, K,��à:©OP�N1, N2, · · · , Np. �
IP{', ·�3±e�y²¥r¥%θ ãP

�θ∗(sti, s
t
j , s

t
k), t = 1, 2, · · · , p, Ksti, stj , stk ����I�Ä±eü«�¹µ

(1) Äk�Äéz��t, sti, s
t
j , s

t
k ¥��k1 ����1, =sti = 1 ½stj = 1 ½stk = 1,

t = 1, 2, · · · , p.

d�¥%θ ã¥�z��θ fã¥Ñk�^´SÜº:�ê�1, d��ã/�¥%��θ ã

Ó�.L(θ∗(sti, s
t
j , s

t
k)) ´�î.�. Ks(θ∗(sti, s

t
j , s

t
k)) ≤ 1. du¥%θ ã��vk)¤î.fã,

Ks(θ∗(sti, s
t
j , s

t
k)) 6= 0, Ïds(θ∗(sti, s

t
j , s

t
k)) = 1.

(2) �e��¹Ñ�±^±e�{�?n.

d½n2.5, ·�I�y²±e(Ø: Sspk(θ∗(sti, s
t
j , s

t
k) 6= ∅ . �
�By², ¥%θ ãθ∗(sti, s

t
j , s

t
k)

¥Ø�¹à:N! S �n^´©OP�P ti , P tj , P tk, Ù¥t = 1, 2, · · · , p. �sti ≥ stj ≥ stk,

t = 1, 2, · · · , p �, ·�ÀJfãH0 �d¥%:d0 �´P
t
i , P tj �¤�4,, L«�H0 =

d0P
1
i N1P

1
j d0P

2
i N2P

2
j d0 · · ·P

p
i NpP

p
j d0. ·�ÀJfãH �H0 �´P

t
k þ¤kº:�8Ü. KH =

H0

p⋃
t=1

V (P tk).

d�ÀJ�H �4,��á:, K÷v^�(I)µdH(x) ≡ 0 (mod 2), ∀x ∈ V (H).

H ¥�¹
�ãθ∗(sti, s
t
j , s

t
k), t = 1, 2, · · · , p�¤k:, �7,÷v^�^�(II)µ

V0(H) ⊆
4(θ∗)⋃
i≥3

Vi(θ
∗) ⊆ V (H).

é?¿�{b ∈ B(θ∗(sti, s
t
j , s

t
k))\BH(θ∗(si, sj , sk)), dus

t
i ≥ stj ≥ stk, t = 1, 2, · · · , p, s1k ≤ s2k ≤

· · · ≤ spk, ¤±b ��ÝØ�Ls
p
k + 1, =|E(b)| ≤ spk + 1 = k + 1, Ù¥k = spk, u´(III) ¤á.

duãθ∗(sti, s
t
j , s

t
k), t = 1, 2, · · · , p ¥, vkB1(θ

∗(sti, s
t
j , s

t
k)), w,(IV) ¤á.

H ¥�z�fãH1 , ¯¢þ, H1 ´H0 ½V (P tk), t = 1, 2, · · · , p. w,H1 �H −H1 �m�å

l�1, =dθ∗(sti,stj ,stk)(H1, H −H1) = 1 ≤ k, Ù¥k = spk ≥ 2, u´(V) ¤á.

3d�/e, Sspk(θ∗(sti, s
t
j , s

t
k)) 6= ∅, KLs

p
k(θ∗(sti, s

t
j , s

t
k)) ´�î.�, =s(θ∗(sti, s

t
j , s

t
k)) ≤ spk.

duLs
p
k−1(θ∗(sti, s

t
j , s

t
k)) ¥vk)¤î.fã, �s(θ∗(sti, s

t
j , s

t
k)) 6= spk − 1

nÜ±þü«�¹, s(θ∗(s1i , s
1
j , s

1
k; s

2
i , s

2
j , s

2
k; . . . ; s

p
i , s

p
j , s

p
k)) = spk. (sti ≥ stj ≥ stk, s

1
k ≤ s2k ≤

· · · ≤ spk). �
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½n2.14 ��θ ãθ(n; q) ��î.�ê

s(θ(n; q)) =

{
q, n = 2t+ 1(t = 1, 2, . . . , k);

0, n = 2t+ 2(t = 1, 2, . . . , k).

Figure 2. (a) is θ(n; 1); (b) is θ(n; q)

ã 2. (a)�θ(n; 1); (b)�θ(n; q)

y² �n ≥ 3, q ≥ 1 �, ·��±©�n �ÛêÚn �óêü«�/�Äµ�n = 1, q ≥ 1 �,

��θ ãθ(1; q) ��^´, Ïd, d�¹Ø�Ä.

�/1. �n = 2t+ 1(t = 1, 2, . . . , k), q = 1 �(�ã 2), ù´��Û��ÜãK2,2t+1, dã¥Ø

�3)¤î.fã, ¤±s(θ(2t+ 1; 1)) 6= 0 d½n2.5��, ·��I�y²S1(θ(2t+ 1; 1)) 6= ∅. ·

�ÀJfãH =
2t+3⋃
i=1

Hi(θ(2t+ 1; 1)), z�Hi(θ(2t+ 1; 1)) Ñ´��θ ã¥�z�º:.

@oH w,÷v^�(I)Ú^�(II)µ

(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(θ)⋃
i≥3

Vi(θ) ⊆ V (H).

é?¿�{b ∈ B(θ(2t + 1, 1))\BH(θ(2t + 1; 1)), d�Ù�Ý�2, =|E(b)| = 2 ≤ k + 1, Ù

¥k = 1, u´(III) ¤á.

duãθ(2t+ 1; 1) ¥, B1(θ(2t+ 1; 1)) = ∅, w,(IV) ¤á.

e¡y²^�(V):éuH ¥�z�fãH1 , H1 �H−H1 �m�ål�1,=dθ(2t+1;1)(H1, H−
H1) = 1 ≤ k, Ù¥k = 1, u´(V)¤á.

Ïd, S1(θ(2t+ 1; 1)) 6= ∅, KL1(θ(2t+ 1; 1)) ´�î.�, =s(θ(2t+ 1; 1)) ≤ 1.

�/2. �n = 2t + 1(t = 1, 2, . . . , k), q ≥ 2 �(�ã2), dã¥Ø�3)¤î.fã, ¤

±s(θ(2t + 1; q)) 6= 0. d½n2.5��, ·��I�y²S1(θ(2t + 1; q)) 6= ∅. ·�ÀJfãH =
q(2t+1)+2⋃

i=1

Hi(θ(2t+ 1; q)), z�Hi(θ(2t+ 1; q)) Ñ´��θ ã¥�z�º:.

@oH w,÷v^�(I)Ú^�(II)µ
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(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(θ)⋃
i≥3

Vi(θ) ⊆ V (H).

é?¿�{b ∈ B(θ(2t+ 1, q))\BH(θ(2t+ 1; q)), d�Ù�Ý�q + 1, =|E(b)| = q + 1 ≤ k + 1,

Ù¥k = q, u´(III) ¤á.

duãθ(2t+ 1; q) ¥, B1(θ(2t+ 1; q)) = ∅, w,(IV) ¤á.

éuH ¥�z�fãH1 , H1 �H −H1 �m�ål�1, =dθ(2t+1;q)(H1, H −H1) = 1 ≤ k, Ù

¥k = q, u´(V)¤á.

Ïd, S1(θ(2t+ 1; q)) 6= ∅, KL1(θ(2t+ 1; q)) ´�î.�, =s(θ(2t+ 1; q)) = q.

�/3. �n = 2t+ 2(t = 1, 2, . . . , k), q ≥ 1 �, ù´��ófã, ¤±3ã¥éN´é�)¤�

î.fã, ¤±θ(2t+ 2; q) ãg�Ò´�î.�, ¤±3ù���¹es(θ(2t+ 2; q)) = 0.

Ïd, ��θ(n; q) ã��î.�ê

s(θ(n; q)) =

{
q, n = 2t+ 1(t = 1, 2, . . . , k);

0, n = 2t+ 2(t = 1, 2, . . . , k);

�y. �

�!¥éq, p ����c¡�¦��, én 3�k�^�(n ≥ 3) �Ä:þ?�Ú�Ä
n = 1

Ún = 2 ��¹, ��(ØXeµ

½n2.15 ¥%��θ ãθ∗(n; q; p) ��î.�ê

s(θ∗(n; q; p)) =


q + 1, n = 1;

0, n = 2;

q, n ≥ 3.

y² �/1. n = 1 �, �p Ún ���Ã', �âã�(�, d��ã´��ä, ä��Ø�

3)¤�î.fã, ¤±s(θ∗(1; q; p)) 6= 0 d½n2.5, ·��I�y²Sq+1(θ
∗(1; q; p)) 6= ∅. ·�À

JfãH �ãθ∗(1; q; p) �¤kº:�8Ü, =H =
p(q+1)+1⋃

i=1

Hi. Ù¥Hi �θ
∗(1; q; p) �?�º:.

@oH w,÷v^�(I)Ú^�(II)µ

(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(θ∗)⋃
i≥3

Vi(θ
∗) ⊆ V (H).

é?¿�{b ∈ B(θ∗(1; q; p))\BH(θ∗(1; q; p)),d�Ù�Ý�q+1,=|E(b)| = q+1 ≤ (q+1)+1 ≤
k + 1, Ù¥k = q + 1, u´(III) ¤á.

é?¿�{b ∈ B1(θ
∗(1; q; p)), d�Ù�Ý�q + 1, Ñk|E(b)| = q + 1 ≤ k, Ù¥k = q + 1, u
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´(IV)¤á.

éuH ¥�z�fãH1 (=θ∗(1; q; p) �?¿º:) , H1 �H − H1 �m�ålw,�1,

=dθ∗(1;q;p)(H1, H −H1) = 1 ≤ k, Ù¥k = q + 1, u´(V)¤á.

Ïd, Sq+1(θ
∗(1; q; p)) 6= ∅. KLq+1(θ∗(1; q; p)) �î.�, =s(θ∗(1; q; p)) ≤ q + 1.

duLq((θ∗(1; q; p)) ã¥��3]!>, ¤±Ø�U�3î.)¤fã, =s(θ∗(1; q; p)) 6= q. @

os(θ∗(1; q; p)) = q + 1.

�/2. �n = 2 �, Ó��p Ún ���Ã'. ù´��ófã, ¤±3ã¥éN´é�)¤�

î.fã, ¤±s(θ∗(2; q; p)) ãg�Ò´�î.�, ¤±3ù���¹es(θ∗(2; q; p)) = 0, �ã 3.

Figure 3. θ∗(2; q; p)

ã 3. θ∗(2; q; p)

�/3. n ≥ 3, q ≥ 1 ��âã�(���, d�ãØ¹)¤�î.fã, ¤±�î.�

ês(θ∗(n; q; p)) 6= 0.

d½n2.5, ·��I�y²Sq(θ
∗(n; q; p)) 6= ∅. ·�ÀJfãH �ãθ∗(n; q; p) �¤kº:�

8Ü, =H =
p(qn+1)+1⋃

i=1

Hi. Ù¥Hi �θ
∗(n; q; p) �?�º:.

@oH w,÷v^�(I)Ú^�(II)µ

(I) dH(x) ≡ 0 (mod 2), ∀x ∈ V (H);

(II) V0(H) ⊆
4(θ∗)⋃
i≥3

Vi(θ
∗) ⊆ V (H).

é?¿�{b ∈ B(θ∗(n; q; p))\BH(θ∗(n; q; p)), d�Ù�Ý�q+ 1, =|E(b)| = q+ 1 ≤ k+ 1, Ù

¥k = q, u´(III) ¤á.

duãθ∗(n; q; p) ¥, vkB1(θ
∗(n; q; p)), (IV)w,¤á.
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éuH ¥�z�fãH1 , H1 �H −H1 �m�ålw,�1, =dθ∗(n;q;p)(H1, H −H1) = 1 ≤
q ≤ k, Ù¥k = q, u´(V) ¤á.

Ïd, Sq(θ
∗(n; q; p)) 6= ∅. KLq(θ∗(n; q; p)) ´�î.�, =s(θ∗(n; q; p)) = q.

nÜ±þn«�¹, ¥%��θ ãθ∗(n; q; p) ��î.�ê

s(θ∗(n; q; p)) =


q + 1, n = 1;

0, n = 2;

q, n ≥ 3.

Ïd, d½n�y. �

4. 5P

½ÚS3 [13]ïÄ
Petersen ã��î.�ê, ��Ä
�Petersen ã�'�AÏã��î.

�ê, (½
§���î.�êÑ�1. 3¦��Ä:þ, ·�Ì�ïÄ
k'θ ãa��î.�ê,

Ù¥�)θ ã, 2Âθ ã, ¥%θ ã, ��θ ã, ¥%��θ ã��î.�ê. ÏLéù
A½ãa�

î.�ê�ïÄ§¦·�éã�(��Ù�3�M��î5½�î.5�m�'Xk
?�ÚÝ

º, �éù
�ê�ã�H{¯K½�ä|¤5�m�'Xk
��ß�@£, �·�ïÄã�H

{¯KÚ�ä|¤5Jø
#�g´Ú�{. ©¥���(J�´L
ãØ¥'uθ ãa��ãS

�5��êâ, Ó���N
θ ãa��î.�ê�ÙH{¯KÚ�ä|¤5�m�'X.

Ä7�8

I[g,�ÆÄ7(11561056, 11661066)§�°�g,�ÆÄ7(2016-ZJ-914)§�°¬x�Æ

ïÄ)M#�8(07M2021001)]Ï.
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