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 � �
(������������� �� 200234)

�� � G ��� n ��� Hamilton ����� m(3 ≤ m < n) 	�
	 l ∈
{3, 4, · · · , n} − {m}, G ��		
� l ��
��
� m ��

� G ����	��
��� Γ 0

k ���� n + k 
���� k2+5k−2
2

	���� H ���������� Γ 0
k

������	���
���������� MCD ��
��� �
���	���
�� MCD ��
MR(2000) ����� 05C38, 05C75

1 ��
� Fn(Sn) ��� n ������������ !"�#�$%& Fn(Sn) ����

'(���)� MCD � (!" MCD �). � f(n)(f∗(n)) *��� n ���� MCD � (!
" MCD �) �(�&�+ f(n) � Erdös � 1975 ��,� �!�"� �#$ [1]. %�
+ f(n) &!�-�#$��+ MCD �&'() [2] �*"+# f(n) = f∗(n − 1) + 3. ,.
�+ f(n) / MCD �#$-0��+ f∗(n) /!" MCD �#$&'(*) [2–4] �$%&
f∗(n) /!" MCD �123&'4(5&-� f(n) �.�)/*+6, Lai Chunhui[5] /
Borose, E[6] �&

'7-� 3 ≤ l ≤ n, .� n �� G /� ��� l ��10) G �1 8��& 1973
�1 Entriger[1] �,&�+1 8��#$&'() [7] �$%&2�#$1323& 4
(5&�0�� Erdös #$/ Entriger #$�956:1;12<�����&)3789
) Entriger #$� Erdös #$�:4&356�;1<27=3 7 �1 8�� [7], =8<
2>>?+9�:1�1 8��&*?�-�1 8��<�!" MCD �&

@)<2AB Erdös #$)!" Hamilton � (!) H �) �$%&<2C+@D$%
�� G <�.� n �!" H �&��-�� G <+E,')1� � H � C ;FA
k(k =| E(G) | − | V (G) |) G(23&B n <B'=1� G ��� f(G) 7%FA� k G(
) H � C ;�HI�-&' G �!" MCD �10C� n ≥ f(G) + 2. B n = f(G) + 2 =1
G >�1 8��&&��B k D+=&���J����?�1 8��>�!" MCD
�&&,�1�����8�@+9E�(�&

7D+� k, D [8] *+# G ��J�� m(k) = 1
2 (k + 1)(k + 2).

* ��ABKCFGLHD (04DB25) MNEOI
FJGHK2003-12-08, FLPMJGHK2005-06-09.
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� Γ k *��� n + k G(/� 1
2 (k + 1)(k + 2) ���.� n �!" H ��$%&UL

Γ k ��1 8���!" MCD �&ND [7] *"+#271 8���87� 4 �&
M3 Bondy[9] / Malkevitch[10] �VN Halin �/ Polytopal ��OP8�W�OQ&

'(�ÆVN& Γ k ���OP1 8�W1XP�+& Γ k �Q�OP1 8��1R+
#24OP1 8��<�!" MCD � RDQ*#&

� Γk *��� n + k G(�.� n �!" H ��$%&� m1(k) = min{f(G)|G ∈ Γk

8 f(G) �= 1
2 (k +1)(k + 2)}. � Γ 0

k *��� n + k G(/� m1(k) ���!" H ��$%&
@DVN& Γ 0

k ���OP1 8�W1XP�+& Γ 0
k �Q�OP1 8��1+#24

�3�!" MCD �&

2 ��Y�Z�[
'S)3� m ∈ {3, 4, · · · , n − 1} S7-� l ∈ {3, 4, · · · , n} − {m}, � G /� ��� l

��10) G �.� n�OP1 8�� !T� AUP �#&' G �.� n8?U m��O

P1 8��10) G� (m, n)-OP1 8��1!T� (m, n)-AUP�&� S(m, n) = {G|G
� (m, n)-AUP � }. T u, v � C )�����1� C[u, v] *�� C )\] C �U=^V
_� (u, v) V&

� C � G � H �&@DC+W E(G)−E(C) ��(PW)� C ;X8) E(G)−E(C)
��(� G �X&� B(G) (Y B) *� G �X�$%&

T b1 / b2 � G ��GX8� 4 �?5��� u, v, u′ / v′ S b1 = uv / b2 = u′v′ 82
4 ���E`ZUa u,u′,v,v′ ,@)� C )10) b1 / b2 �Yb�&' b1 / b2 ?�Yb
�10) b1 / b2 �Zc�&

T b ∈ B, 0 G �/���� T� C(b) / C(b) #UX b =?U B − {b} �[ X&
C(b) / C(b) ��\J��)� G �]�&' C′ � G � �]�8 C′ ;X��X10)
C′ �d[]�&

T G �Z^�1 C′ � G � ��10 C′ WZ^\�_�X\; C′ ;X] C′ ÆX/
C′ e`&� intC′ *� C′ ;X1� extC′ *� C′ ÆX&' b1 ∈ B 8 b1 H� C′ ;X10T
b1 ∈ intC′; ^0T b1 /∈ intC′.

T b1, b2 ∈ S ⊆ B 8 b1 / b2 ��GZcX&'S) b ∈ S S b1 ∈ intC(b) / b2 ∈ intC(b),
0) b1 / b2 � S _a�`^0 b1 / b2 )� S f-�&

T S ⊆ B �ZcX�$%8 S ����GX� S _a�10) S �f-�&
T S ⊆ B �ZcX�$%8 S ���_GX� S f-�10) S �_a�&

ULB | S |≤ 2 =1 S a�_a�13�f-�&
T Q *�bg/cGd�� G �$%b (1) G ∈ Γk 8 b1 ∈ B; (2) S) b2, b3 ∈ B S

b2, b3 ∈ intC(b1) 8[8 b ∈ B − {b1, b2, b3} � b ∈ C(b1); (3) {b1, b2, b3} �f-�1 B − {b2}
�_a�&

D [8] *+#&/e
�� 1 m1(k) = k2+5k

2 − 1.
�� 2 f(G) = k2+5k

2 − 1 B87B G ∈ Q.
hf$ 2 ? Γ 0

k = Q.



4 g hicd	i���	��� 435

@)<2e' Γ 0
k ��.� 14 � AUP � G14 j/bk ��� 7 �� C′, � e1, e2, e3

*� C′ )�[8_G(&� P1, P2 / P3 *��\f� 2, 3 / 5 �_GV&W P1, P2 /

P3 FA3 C′ )S Pi ���g�/ ei ���g�j% (i = 1, 2, 3) 23� G14. :�
G14 = C′ ∪ P1 ∪ P2 ∪ P3, = P1 ∪ e1, P2 ∪ e2, P3 ∪ e3 \f��� 3, 4, 6 ��&

lkl+1)^e'�� G14 � (5, 14)-AUP �1;7-� l ∈ {3, 4, · · · , 14} − {5}, G14

/� ��� l ��8�� 5 �&,. G14 ∈ S(5, 14).
<2W5e��,'5 ��10�)eVhe'�� G14 � 15 �?5��&2+

E�E/Vhim23&nmj+ C′ � G(1Lkln/(�[k 2 G(�Vh��(
6
2

)
= 15. ,.+El C′ �k3?5HI-o� 3 G(� 15 71l=+Ee' 15 �?5�

(5, 14)-AUP �&,. | S(5, 14) |≥ 15, op) | S(5, 14) |= 15.

3 �� p!"#$
@Dqr(5�/e
s% 1 T G ∈ Γ 0

k 8 G � AUP �10 G ∈ S(5, 14).
& T G ∈ Γ 0

k = Q, 0 G �Z^�1 G � k GXW� C ;X\m k + 1 �qt&�
f0, f1, · · · , fk *�fuqt�v* n�#&�&j+ f0 , f1, · · · , fk �HI1� u1u2, v1v2, uivi(i =
3, 4, · · · , k) � G � k GX18 u1, u2, u3, · · · , uk, vk, vk−1, · · · , v3, v2, v1 oU=^V_,@)�
C )1:�7 i = 2, 3, · · · , k − 1, wx ui / ui+1 j%1wx vi / vi+1 j%&�

f0 = v1v2 ∪ C[v2, v1], f1 = u2u1 ∪ C[u1, u2],
f2 = u3v3 ∪ C[v3, v2] ∪ v2v1 ∪ C[v1, u1] ∪ u1u2 ∪ C[u2, u3],
fi = viui ∪ C[ui, ui+1] ∪ ui+1vi+1 ∪ C[vi+1, vi](i = 3, 4, · · · , k − 1),
fk = vkuk ∪ C[uk, vk].

)/^�$%�1� Ci *� G ��� i ��&

' Ci � G �]�10U� Ci �XT� bi. � S ⊆ B. ' Cl !rÆU S � GX8U
� Cl �-GX<� S �X10) Cl p S qr8T� l ∈ C(S).

lk,,' G �� Ci 8 Ci �]�10 G �� Cn−i+2.
h� G � AUP �1sS) m(3 ≤ m < n) S G �?S)�� m ��87-�

l ∈ {3, 4, · · · , 14} − {m}, G /� ��� l ��&

lk?t17 G ∈ Γ 0
k , 0 | B |= k ≥ 3.

mst k = 3 �uv&.= G /�_Gf-X&
@)7 m \_7uyst&
Æ' 1 m = n − 1. .= G � C3 8 C3 = f2. h� G � Cn−2 / C4, s� b4 8

C4 ∈ {f0, f1.f3}.
?uT f1 = C4. � S1 = {b4}, 0 C(S1) = {4, n− 2}.
z G � Cn−3, s G � b5, l= C5 ∈ {f0, f3}. UL G ��� 5 �1wv&
Æ' 2 m = n − 2. .= G � Cn−1, l= G � b3, ?uT f0 = C3. z G � C4, C5 /

Cn−3, {, f2 = C4 8 C5 ∈ {f1, f3}. UL G ��� 5 �1wv&
Æ' 3 m ≤ n−3. .= G� Cn−1 / Cn−2,l= G� b3 / b4. ?uT C3 = f0, C4 = f1.

� S2 = {b3, b4}, 0 C(S2) = {3, 4, n− 1, n− 2, n− 3}. ' m = n− 4, 0 G � Cn−5, l= G �
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b7 8 C7 = f3. � S3 = {b3, b4, b7}, 0 C(S3) = {3, 4, 7, n− 1, n− 2, n− 3, n− 5, · · · , n− 8}. h
� B = S3, s n = 14, l= G ��� 7 �1wv&,. G � Cn−4, �� G � b6, 8 f3 = C6.
� S3 = {b3, b4, b6}, 0 C(S3) = {3, 4, 6, n − 1, · · · , n − 7}. h� n = 14, s f2 = C7. .=
G ∈ S(5, 14).

E/st k ≥ 4 GX=�uy&
m+#��op&
() 1 ' S ⊆ B, G ?U Cn−t 873� l(1 ≤ t < l ≤ n

2 − 1) w7-� i ∈ {1, 2, · · · , l−
1} − {t}, � n − i ∈ C(S) 8 n − l /∈ C(S), 0Y S = B Y G � bl+2.
& ' S �= B, 0 Cn−l UX b /∈ S. x' Cn−l xÆU GX b′ �= b, @)|y� b′ g�

6z)� C ){}|X b′ 23 �U b ��1:� l′ > n − l. h� l′ �= n − t, 8 l′ ∈ C(S),
s G ����� l′ ��1wv&,. Cn−l 7U GX b 8 b = bl+2.
() 2 ' S ⊆ B S73� l(1 ≤ l ≤ n

2 − 1) /-� i ∈ {1, 2, · · · , l − 1}, � n − i ∈
C(S),n − l /∈ C(S), 8 G � Cn−l, 0Y S = B Y G � bl+2.
& ?y�op 1 �+#+23(%1lz&
@)7 m \uy$%&
Æ' 1 m = n − 1. .= G � Cn−2 / C4, l= G � b4. � S1 = {b4}, 0 C(S1) =

{4, n− 2}. h� n − 3 /∈ C(S1) 8 S1 �= B, hop 1 {, G � b5. � S2 = {b4, b5}.
x' b4 ∈ intC5, 0 fk = C4 / fk−1 = C3. .= C(S2) = {3, 4, 5, n − 2, n − 3}. h�

n − 4 /∈ C(S2) 8 S2 �= B, hop 1 {, G � b6. UL b5 /∈ intC6, ^0 G ��� 3 �&�
� C6 ∈ {f0, f1}. ?uT f0 = C6. � S3 = {b4, b5, b6}, 0 C(S3) = {3, 4, 5, 6, n− 2, n − 3, n −
4, n − 6, n − 7}. h� n − 5 /∈ C(S3) 8 S3 �= B, s G � b7. UL f1 = C7, l= G ���
(n − 7) �1wv&

,. C5 ∈ {f0, f1, fk}. .= C(S2) = {4, 5, n − 2, n − 3, n − 5}. h� n − 4 /∈ C(S2) 8
S2 �= B, s G � b6. UL b4 /∈ intC6. � S3 = {b4, b5, b6}.

x' b5 ∈ intC6, 0 fk = C5, fk−1 = C3 / C4 ∈ {f0, f1}. ?uT C4 = f0. ��
C(S3) = {3, 4, 5, 6, n − 2, · · · , n − 6, }. h� n − 7 /∈ C(S3) 8 S3 �= B, s G � b9. UL
b6 /∈ intC9, ^0��� 5 �&,. f1 = C9. � S4 = {b4, b5, b6, b9}, 0 C(S4) = {3, 4, 5, 6, 9, n−
2, · · · , n − 7, n − 9, · · · , n − 13}. UL S4 �= B ^0 n = 20, W n |{ C(S4),C(S4) ���
� 9 �&7 S4 �= B �?y+#W)kD�|z#&h� n − 8 /∈ C(S4), s G � b10. UL
b9 /∈ intC10. �� b6 ∈ intC10, l= G ��� 6 �1wv&

,. {f0, f1, fk} = {C4, C5, C6}. UL C3 �= f2. l= C3 /U�GX&� b′ �U� C3

� GX&' b4, b5 / b′ �f-�10S) G� ⊆ G S G� U�d[]� C3, C4 / C5. �
� G ����� | V (G�) | −3 ��&' b5, b6 / b′ �f-�10S) G� ⊆ G S G� U�
d[]� C3, C5 / C6. �� G ����� | V (G�) | −4 ��&,. b4, b6 / b′ C�f-
�&�� {f0, f1} = {C4, C6} / fk = C5. .= C(S3) = {4, 5, 6, n− 2, · · · , n − 7, n − 9}. h�
n− 8 /∈ C(S3) 8 S3 �= B, s G � b10. ' b6 ∈ intC10, 0 G ��� 4 �&,. b5 ∈ intC10. �
S4 = {b4, b5, b6, b10}, 0 C(S4) = {4, 5, 6, 7, 10, n− 2, · · · , n − 10, n − 12, n − 14}. UL S4 �= B.
h� n − 11 /∈ C(S4), s G � b13. ' b10 ∈ intC13, 0 G ��� 5 �&,. b6 ∈ intC13, l=
G ��� 7 �1wv&
Æ' 2 m = n − 2. .= G � Cn−1 / C3, UL C3 �]�&� S1 = {b3}, 0 C(S1) =



4 g hicd	i���	��� 437

{3, n− 1}. h� n − 3 /∈ C(S1), s G � b5. � S2 = {b3, b5}.
x' b3 ∈ intC5, 0 fk = C3 / fk−1 = C4. �� C(S2) = {3, 4, 5, n − 1, n − 3}. h

� n − 4 /∈ C(S2), s G � b6. UL b5 /∈ intC6, �� C6 ∈ {f0, f1}. ?uT f0 = C6. �
S3 = {b4, b5, b6}, 0 C(S3) = {3, 4, 5, 6, n− 1, n− 3, n− 4, n− 5, n− 7}. h� n− 6 /∈ C(S3) 8
S3 �= B, s G � b8. UL f1 = C8, l= G ��� (n − 7) �1wv&

,. C5 �d[]�&�� C(S2) = {3, 5, n − 1, n − 3, n − 4}. h� n − 5 /∈ C(S2) 8
S2 �= B, s G � b7. � S3 = {b3, b5, b7}.
Æ' 2.1 b3 ∈ intC7, .= fk = C3, fk−1 = C6 / C5 ∈ {f0, f1}. ?uT f0 = C5. ��

C(S3) = {3, 5, 6, 7, n−1, n−3, n−4, n−5, n−8}. h� n−6 /∈ C(S3),s G� b8. UL b7 /∈ intC8,
�� f1 = C8. � S4 = {b3, b5, b7, b8}, 0 C(S4) = {3, 5, 6, 7, 8, n− 1, n − 3, · · · , n − 11, n − 14}.
UL S4 �= B. h� n − 12 /∈ C(S4), s G � b14. ' b8 ∈ intC14, 0 G ��� 8 �&,.
b7 ∈ intC14. � S5 = {b3, b5, b7, b8, b14}, 0 C(S5) = {3, 5, 6, 7, 8, 9, 13, 14, n− 1, n − 3, · · · , n −
12, n− 14, n− 15, n− 18, n− 21}. ' S5 = B, 0 n = 27, l= G ��� 6 �&,. S5 �= B. h
� n − 13 /∈ C(S5), s G � b15. UL b14 /∈ intC15, �� b8 ∈ intC15. l= G ��� (n − 14)
�1wv&

Æ' 2.2 b5 ∈ intC7, .= fk = C5, fk−1 = C4 / C3 ∈ {f0, f1}. ?uT f0 = C3. �
� C(S3) = {3, 4, 5, 7, n− 1, n − 3, n − 4, n − 5, n − 6}. h� n − 7 /∈ C(S3), s G � b9. UL
b7 /∈ intC9, s f1 = C9. � S4 = {b3, b5, b7, b9}, 0 C(S4) = {3, 4, 5, 7, 9, n− 1, n − 3, · · · , n −
8, n−10, n−11, n−12, n−13}. UL S4 �= B. h� n−9 /∈ C(S4), s G� b11. UL b9 /∈ intC11.
^0 G ��� 4 �1wv&,. b7 ∈ intC11, l= G ��� (n − 11) �1wv&
Æ' 2.3 C7 ∈ {f0, f1, fk}. .= {f0, f1, fk} = {C3, C5, C7}. UL f2 �= C4. ^0Y G �

�� 5 �Y G��� 7 �&,. C4 /}ÆU�GX&� b′ �U� C4 � GX&' b3, b5 / b′

�f-�10S) G� ⊆ G S G� U�d[]� C3, C4 / C5. l= G ����� | V (G�) | −3
��&' b5, b7 / b′ �f-�10S) G� ⊆ G S G ����� | V (G�) | −5 ��&,. b3, b7

/ b′ C�f-�&.= fk = C5. �� C(S3) = {3, 5, 7, n− 1, n − 3, · · · , n − 6, n − 8, n − 9}.
h� n− 7 /∈ C(S3) 8 S3 �= B, s G � b9. UL b5 ∈ intC9, l= G ��� (n− 8) �1wv&
Æ' 3 m = n − 3. .= G � Cn−1 / Cn−2, s G � b3 / b4. �� G � Cn−3, wv&
Æ' 4 m = n−4. ULG� b3/ b4. � S2 = {b3, b4}. 0 C(S2) = {3, 4, n−1, n−2, n−3}.

h� n − 5 /∈ C(S2), s G � b7. � S3 = {b3, b4, b7}.
Æ' 4.1 b3 ∈ intC7, .= fk = C3, fk−1 = C6 / C4 ∈ {f0, f1}. ?uT f0 = C4. ��

C(S3) = {3, 4, 6, 7, n− 1, n− 2, n− 3, n− 5, n− 7}. h� n− 6 /∈ C(S3) / S3 �= B, s G � b8.
UL b7 /∈ intC8, l= f1 = C8. �� G ��� (n − 7) �1wv&
Æ' 4.2 b4 ∈ intC7, .= fk = C4, fk−1 = C5 / C3 ∈ {f0, f1}. ?uT f0 = C5. .=

C(S3) = {3, 4, 5, 7, n − 1, n − 2, n − 3, n − 5, n − 6}. h� n − 7 /∈ C(S3) 8 S3 �= B, s G �
b9. UL b7 /∈ intC9, l= f1 = C9. � S4 = {b3, b4, b7, b9}, 0 C(S4) = {3, 4, 5, 7, 9, n− 1, n −
2, n− 3, n − 5, · · · , n − 10, n− 12, n− 13}. UL S4 �= B. h� n − 11 /∈ C(S4), s G � b13. '
b9 ∈ intC13, 0 G ��� 5 �&,. b7 ∈ intC13. �� G ��� (n − 12) �1wv&
Æ' 4.3 C7 ∈ {f0, f1, fk}. .= {f0, f1, fk} = {C3, C4, C7}. UL C5 ?�]�&'

C5 = f2, 0 C4 /∈ {f0, f1}, ^0 G ��� 7 �&' C5 �= f2, 0 {C3, C7} = {f0, f1}, ^0S
) G� ⊆ G S G ����� l(l ∈ {| V (G�) | −3, | V (G�) | −5}) ��&�� fk = C4. .=
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C(S3) = {3, 4, 7, n− 1, n − 2, n − 3, n − 5, · · · , n − 8}. h� n − 9 /∈ C(S3) 8 S3 �= B, s G �
b11. � S4 = {b3, b4, b7, b11}.
Æ' 4.3.1 b3 ∈ intC11. .= C(S4) = {3, 4, 5, 6, 7, 10, 11, n−1, n−2, n−3, n−5, · · · , n−

9, n−11}. UL S4 �= B. h� n−10 /∈ C(S4), s G � b12. UL b11 /∈ intC12. �� b4 ∈ intC12.
l= G ��� 10 �1wv&
Æ' 4.3.2 b4 ∈ intC11. .= C(S4) = {3, 4, 7, 9, 11, n − 1, n − 2, n − 3, n − 5, · · · , n −

10, n − 14, n − 15}. UL S4 �= B. h� n − 11 /∈ C(S4), s G � b13. UL b11 /∈ intC13. ��
b3 ∈ intC13. l= G ��� 7 �1wv&
Æ' 5 m ≤ n − 5. h� G � Cn−1 / Cn−2, s G � b3 / b4. � S2 = {b3, b4}. 0

C(S2) = {3, 4, n− 1, n − 2, n − 3}. UL G � b6. � S3 = {b3, b4, b6}, UL b4 /∈ intC6.
x' b3 ∈ intC6, 0 fk = C3, fk−1 = C5 / C4 ∈ {f0, f1}. ?uT f0 = C4. ��

C(S3) = {3, 4, 5, 6, n− 1, · · · , n − 4, n − 6}.
' m = n − 5 ; G ?U Cn−5, 0 G � Cn−7, �� G � b9. UL b6 /∈ intC9, ^0

G ��� 5 �&lk{, f1 = C9. � S4 = {b3, b4, b6, b9}, 0 C(S4) = {3, 4, 5, 6, 9, n −
1, n − 2, n − 3, n − 4, n − 6, n − 7, n − 8, n − 9, n − 10, n − 11, n − 13}. UL S4 �= B. s G

� b14, ' b9 ∈ intC14, 0 G ��� 5 �&,. b6 ∈ intC14. � S5 = {b3, b4, b6, b9, b14}, 0
C(S5) = {3, 4, 5, 6, 9, 10, 13, 14, n− 1, n − 2, n − 3, n − 4, n − 6, · · · , n − 14, n − 19, n − 21}. '
S5 = B, 0 n = 17, l= G ��� 6 �&,. S5 �= B. s G � b17. ' b14 ∈ intC17, 0 G �
�� 5 �&,. b9 ∈ intC17. 0 G ��� 10 �1wv&,. m �= n − 5. ; G � Cn−5, s G

� b7. UL b6 /∈ intC7. ,. f1 = C7, l= G ��� (n − 6) �1wv&
,. {f0, f1, fk} = {C3, C4, C6}. �� C(S3) = {3, 4, 6, n− 1, · · · , n− 7}. l= ≤ n− 8. U

L C5 ?U b3, ^0 G ��� 6 �&' C5 X}ÆU 3 GX10 C5 CU b4 / b6. ' C5 X}

ÆU�GX8 b′ �U) C5 ��X10 b4, b6 / b′ �f-�1^0S) G� ⊆ G S G ���
�� l(l ∈ {| V (G�) | −3, | V (G�) | −4}) ��&,. fk = C3 8 {f0, f1} = {C4, C6}.
Æ' 5.1 m = n − 8. hop 1 {, G � b11. � S4 = {b3, b4, b6, b11}.
Æ' 5.1.1 b4 ∈ intC11, .= C(S4) = {3, 4, 5, 6, 7, 9, 11, n− 1, · · · , n − 7, n − 9, n − 10}.

UL S4 �= B. hop 1 ? G � b13. � S5 = {b3, b4, b6, b11, b13}. ' b4 ∈ intC13, 0 f3 = C4,
l= G ��� 4 �&,. b3 ∈ intC13. .= C(S5) = {3, 4, 5, 6, 7, 9, 11, 12, 13, n− 1, · · · , n −
7, n− 9, n− 10, n− 11, n− 13, n− 15, n− 17, n− 20}. UL S5 �= B, ^0 n = 27, l= G ��
� 7 �&�� G � b14. ' b3 ∈ intC14, 0 fk−2 = C3, l= G ��� 3 �&,. b4 ∈ intC14.
�� f3 = C5, l= G ��� 5 �1wv&
Æ' 5.1.2 b3 ∈ intC11, .= C(S4) = {3, 4, 6, 10, 11, n− 1, · · · , n − 7, n − 9, n − 11, n −

13, n− 15}. UL S4 �= B. s G � b12. ' b4 ∈ intC12, 0 f2 = C6, l= G ��� 6 �&,.
b3 ∈ intC12. �� fk−2 = C3, l= G ��� 3 �1wv&
Æ' 5.2 m ≤ n− 9. .= G � Cn−8 8 n− 8 /∈ C(S3). hop 2 ? G � b10. UL b3 ∈

intC10. � S4 = {b3, b4, b6, b10}. 0 C(S4) = {3, 4, 6, 9, 10, n−1, · · · , n−8, n−10, n−12, n−14}.
UL S4 �= B.
Æ' 5.2.1 m = n − 9. .= G � Cn−11. h� n − 11 /∈ C(S4), s G � b13. '

b4 ∈ intC13, 0 f2 = C7, l= G ��� 9 �&,. b3 ∈ intC13 � S5 = {b3, b4, b6, b10, b13}.
0 C(S5) = {3, 4, 5, 6, 9, 10, 12, 13, n− 1, · · · , n − 8, n − 10, · · · , n − 15, n − 17}. ' S5 = B, 0
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n = 27, l= G ��� 10 �&,. S5 �= B, �� G � b18. ' b4 ∈ intC18, 0 f2 = C12, l=
G ��� 12 �&,. b3 ∈ intC18. l= G ��� 10 �1wv&
Æ' 5.2.2 m ≤ n − 10. h� G � Cn−9 8 n − 9 /∈ C(S4). s G � b11. ' b4 ∈ intC11,

0 f2 = C5, l= G ��� 9 �&,. b3 ∈ intC11. .= fk−2 = C3, l= G ��� 3 �1z
wv&

s% 2 Γ 0
k �� AUP �<�!" MCD �&

& T G � Γ 0
k �� AUP �&h+} 1 ? G ∈ S(5, 14). UL G � 14 �� 17 G(�

AUP �&lkl+24�����/(�bg [2] �+} 4.1 ��~

f�(n) = n +
[√

8n − 15 − 3
2

]
(2 ≤ n ≤ 16).

,. Γ 0
k �� AUP �<�!" MCD �&+~&

~ * + ,

[1] Bondy J A, Murty U S R. Graph Theory with Applications. Macmillan Press, 1976.
[2] Shi Yongbing. On maximum cycle-distributed graphs. Discrete Math., 1988, 71: 57–71.
[3] Shi Yongbing. The number of edges in a maximum cycle-distributed graph. Discrete Math., 1992,

104: 205–209.
[4] Shi Yongbing. On Simple MCD graphs containing a subgraph homeomorphic to K4. Discrete

Math., 1994, 126: 325–338.
[5] Lai Chunhui. Graphs without repeated cycle lengths. Australasian J. of Combinatorics, 2003, 23:

101–105.
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A CLASS OF ALMOST UNIQUELY PANCYCLIC GRAPHS

Shi Yongbing

(Mathematics and Sciences College, Shanghai Teachers University, Shanghai 200234)

Abstract Let G be a simple Hamilton graph with n vertices. If there exists m(3 ≤ m < n)
such that G contains exactly one cycle of length l for every l ∈ {3, 4, · · · , n}−{m} and contains
no cycle of length of m, then G is called almost uniquely pancyclic graph. Let Γ 0

k denote the
set of simple Hamilton graphs with n + k edges and k2+5k−2

2 cycles. In this paper all almost
uniquely pancyclic graphs in Γ 0

k are determined and are proved to be simple MCD graphs.

Key words Cycle, almost uniquely pancyclic graph, simple MCD graph.
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