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Abstract

Let Gn,n+2 be the collection of all connected tricyclic graphs with n vertices and n + 2

edges. The sum of absolute value of all coefficients of matching polynomial is called
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Hosoya index. In this paper, we determine 2nd to 4th minimal Hosoya index of a

Class of Tricyclic Graphs.
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1. Úó

ã���oê´��ã/ØCþ,Tã/ØCþ´'u(�zÆ.3zÆ©z¥,ù«ã/Ø

Cþ�¡�©fã� Hosoya�I.§�A^u�£:,�,O�����'5,±9zÆ(��?è

[1–3].Ïd,©fã� Hosoya�I�üS3zÆ¥´�°(�.- G = (V (G), E(G))´��ã,Ù¥

V (G) = {v1, v2, ..., vn}´ã G�º:8, E(G) = {e1, e2, ..., en}´ G�>8.

ã G���õ�ª µ(G, x)½Â�

µ(G, x) =
∑
k≥0

(−1)km(G, k)xn−2k,

Ù¥m(G, k)L«�ã G� k-��ê8.'u����[�ã�ë� [4, 5].

ã G� Hosoya�I^ Z(G)L«,´��õ�ª µ(G, x)�¤kXê�ýé��Ú,=

Z(G) =
∑
k≥0

m(G, k).

Hosoya�IdF�zÆ[ Hosoya 1971cJÑ�.ù��I�©fã�A�õ�ª���',§

3ÔnêÆÑk�A^.NõïÄ<
ïÄ
 Hosoya�I(~X,� [6–8]).WangerÚ Gutman [9]

éã� Hosoya�I�
��nã,Hosoya�I�ïÄ?Ð�
��ïÄ.Wanger [1]�x
äk

n�º:�ä¥´ Pnäk��Hosoya�IÚ( Snäk��Hosoya�I.Hou [10]©O�Ñäk�

½�����ä Hosoya�I���Ú1��.3 [11,12]¥,LiuÚ Ou©Oé�»�4�ä� Hosoya

�I����.Ou [13]y²
évk�{���ääk�� Hosoya�I�A�.3 [12]¥ Ouy²


�»�5�ä� Hosoya�I����.î�² [14]Ú [15]©OïÄ
ü�ã Hosoya�I���

�Ú���."Ç� [16]Ú [17]©OïÄ
V�ã Hosoya�I����Ú���.�{Â�< [18]
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ïÄ
�½��ã� Hosoya�I�þe..4���< [19](½
äk n�º:,�»�4�ü�ã

��� Hosoya�I,¿)û
WangerÚ Gutman32010cJÑ�'u��»ü�ã�¯K.Takao

Komatsu [20]Ð«
XÛ¦^©|ëY©êO��½ä½�a.ã� Hosoya�I,4ñ�< [21]ï

Ä
n�ã Hosoya�I����±9éA�4ã.oÖ��< [22](½
¤kn�ã¥äk��

Hosoya�I�ã.- Gn,n+2´äk n�º: n+ 2�>¤kn�ã�8Ü.Dalati [23]�<én�ã

�(�?1
ïÄ,?Û��n�ãÑáu��19«:p�fã¥��«.,u�n�ã(�,ØJ

wÑ�34«Ó��ã.Ïd¢Sþ Gn k�Ê«�Ó�|¤,= Gn =
⋃15

i=1 G i
n.Ù¥ G i

n L«¤k�¹

Gi(i = 1, 2, 3, ..., 15)��:�Ñfã�8Ü.�©3ÇÉOÚ SoïÄ�Ä:þ?�ÚïÄ�an�

ã Hosoya�I�1��,1n�Ú1o�±9éA�4ã.

2. O��£

- G = (V (G), E(G)) ´��{ü�ëÏã,Ù¥ V (G) = {v1, v2, ...., vn} L«ã G �º:

8,E(G) = {e1, e2, .....en} L«ã G �>8.(n, n + 2) L«äk n �º: n + 2 >�¤kn�

ã. -: u ∈ V (G) ´ã G �?¿��º:,�: u ���:�8Ü¡�: v ��8,P�

N(u).- v ∈ V (G),G ¥�º: v 'é�>��ê¡� v �Ý,P dG(v) ½ dv,·�rÝ�1�:

¡�]!:.- G1, G2 ü�ëÏã.Ù¥ V (G1) ∩ V (G2) = {v}. - G = G1vG2 ´��ã,¿�,

V (G) = V (G1) ∪ V (G2),V (G1) ∩ V (G2) = {v},E(G) = E(G1) ∪ E(G2).Pn, Cn, FnTn, Sn ©OL«

¹k n�º:�´,�,Ü�,ä,(.S+
n � Sn¥�ëü�]!:���ã.

e¡·�ò0��
ãC�,¦ã� Hosoya�IC�.

Figure 1. G,G∗

ã 1. G,G∗

½Â2.1 - uv ∈ E(G),NG(u) = {v, w1, w2, ..., ws}, Ù¥ d(wi) = 1(1 ≤ i ≤ s). - G∗ =

G− {uw1, uw2, ..., uws}+ {vw1, vw2, ..., vws}.·�òã GC�� G∗i (i = 1, 2)½Â�C�I(�ã 1).

Ún2.1 [16]- GÚ G∗Xþã½Â2.1¤£ã.K Z(G) > Z(G∗).

Figure 2. G,G∗

ã 2. G,G∗
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½Â2.2 - G0 ´ k �ëÏã,Pk = x1, x2, ..., xk(k ≥ 3) ��¹u G SÜ��^´,Ù¥

dG(xi) = 2(i = 1, 2, ..., k − 1).G∗ ´ÏL G¥íØ x2x3 ¿� x1x3 ë�3�å���ã.·�rã G

C�� G∗½Â�C� II(�ã 2).

Ún2.2 [23]ã GÚ G∗X½Â2.2¤£ã,K Z(G) ≥ Z(G∗),��=� G ∼= G∗��ª¤á.

Figure 3. G∗
1, G,G∗

2

ã 3. G∗
1, G,G∗

2

½Â2.3-H,X Ú Y ´n�ëÏã.b� u, v´H �ü�º:,v
′
´X ���º:,u

′
´ Y �

��º:.- G´ H ¥º: u, v ©O� X ¥�º: v
′
Ú Y ¥�º: u

′
Ê�3�å���ã,-

G∗1 ´ H ¥º: v � X ¥�º: v
′
Ú Y ¥�º: u

′
Ê�3�å���ã,- G∗2 ´ H ¥º: u

� X ¥�º: v
′
Ú Y ¥�º: u

′
Ê�3�å���ã.·�òã GC�� G∗i (i = 1, 2)½Â�C

�III(�ã 3).

Ún2.3 [24]- G∗1 Ú G∗2 Xþã½Â2.3¤£ã.K Z(G) > Z(G∗1)½ Z(G) > Z(G∗2).

Figure 4. G1, G2

ã 4. G1, G2

½Â2.4-G0´�²�ëÏã,u0 ∈ V (G0),H ∼= C3� u, v ∈ V (H). b�G = (G0.u0 = u/H).

b� T ´ n��ä,Ù¥%´º: w.XJ G1 = (G . u = w / T ),G2 = (G . v = w / T ).·�rã G1

C�� G2½Â�C� IV (�ã 4).

Ún2.4 [23]-G1 = (G.u = w/T ),G2 = (G.v = w/T ).X½Â2.4¤£ã,K Z(G1) < Z(G2).

��,·��Ñ�
ée¡�y²Ú(Jk^�Ún.

Ún2.5 [25]ãG� Hosoya�I÷vXe5�

(i)XJ uv ∈ E(G), K Z(G) = Z(G− uv) + Z(G− u− v).

(ii)XJ v ∈ V (G), K Z(G) = Z(G− v) +
∑

u∈NG
(v)Z(G− u− v).
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(iii)XJ G1, G2, ..., Gk � G�ëÏ©|,K

Z(G) =
k∏

i=1

Z(Gi).

Ún2.6 [26]- G´��ã,u, v ∈ V (G). b� Gs,t ´ÏL]!º: s, t©O�º: u, vÅ3�

å���ã,K

Z(Gs+i,t−i) < Z(Gs,t), 1 ≤ i ≤ t;Z(Gs−i,t+i) < Z(Gs,t), 1 ≤ i ≤ s.

3. �an�ã� Hosoya�I�4��

WuÚ So [27]¥�Ä
n�ã Hosoya�I,¿��
z�an�ã Hosoya�I�4��.

e¡1�aã±9éA�4ã½ÂXe

Figure 5. G1(p, q.m), G∗
1(3, 3, 3, n− 7)

ã 5. G1(p, q.m), G∗
1(3, 3, 3, n− 7)

p, q,m ≥ 3,-G1(p, q,m)½Â� Cp¥���u�u2Ýº:�B1(q,m)¥����u�u4Ý

º:Å3�å���ã,Ù¥ n = p+ q +m− 2 (�ã 5).

n ≥ 8,- G∗1(3, 3, 3, n − 7)½Â� C3 ¥���º:Ú B∗1(3, 3, n − 5)¥����u�u4Ýº

:Å3�å���ã,(�ã 5).

½n3.1 [27]- G ∈ G 1
n,n+2 ´ n(n ≥ 8) �º:�n�ã, K Z(G) ≥ Z(G∗1(3, 3, 3, n − 7)) =

8n− 24.

3.1. G ∈ G 1
n,n+2(p, q,m)Hosoya�I�1���1o�

ÏL½n3.1ÚÚn2.1,2.2,2.3,2.4·���Xe��¯¢.-G ∈ G 1
n,n+2(p, q,m)−G∗1(3, 3, 3, n−

7)��� n.ÏL�EA^½Â2.1,2.2,2.3,2.4¥JÑ�C�I,II,IIIÚIV,AO/.·�òÙ GC��

G∗1(3, 3, 3, n− 7).�Ò´`,�3ã G(i)(0 ≤ i ≤ l)¦�

G = G0 ↪→ G1 ↪→ G2 ↪→ ... ↪→ Gl−1 ↪→ Gl = G∗1(3, 3, 3, n− 7), (2)

Ù¥ Gl−1 6= G∗1(3, 3, 3, n− 7).ù¿�X Gl−1k4«�U�(�,(�ã 6).
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Figure 6. H1(s, t), H2(n− 8), H3(n− 8), H4(s, t)

ã 6. H1(s, t), H2(n− 8), H3(n− 8), H4(s, t)

Ún3.1- H1(s, t)´���� n = s + t + 7�ã,Ù¥ n ≥ 9, s ≥ 1, t ≥ 1,K Z(H1(s, t)) ≥
11n− 48,��=� H1(s, t) ∼= H1(n− 8, 1)��ª¤á.

y²�âÚn2.6,·��Z(H1(s, t)) ≥ Z(H1(n−8, 1)) = 11n−48½Z(H1(s, t)) ≥ Z(H1(1, n−
8)) = 20n− 124.¤± Z(H1(s, t)) ≥ 11n− 48,��=� H1(s, t) ∼= H1(n− 8, 1)��ª¤á.

Ún3.2- H4(s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 9, s ≥ 0, t ≥ 1,K Z(H4(s, t)) ≥
16n− 103,��=� H4(s, t) ∼= H4(n− 9, 1)��ª¤á.

y² �âÚn2.6,·�� Z(H4(s, t)) ≥ Z(H4(n − 8, 1)) = 16n − 103 ½ Z(H4(s, t)) ≥
Z(H4(0, n − 8)) = 31n − 210.¤± Z(H4(s, t)) ≥ 16n − 103,��=� H4(s, t) ∼= H4(n − 9, 1)

��ª¤á.

½n3.2-G ∈ G 1
n,n+2(p, q,m)��� n(n ≥ 16).K Z(G) ≥ 12n − 54 > 11n − 48, ��=�

G ∼= H1(n− 8, 1)��ª¤á.

y² �âÚn2.5,2.6,·�� Z(H2(n − 8)) = 12n − 43 Ú Z(H3(n − 7)) = 16n − 80,(Ü½

n3.1,Ún3.1,3.2,(2)�� Z(G) ≥ 12n− 54 > 11n− 43 > 8n− 24,��=� G ∼= H1(n− 8, 1)��

ª¤á.

y3·��â(2)3 G 1
n,n+2(p, q,m) ¥é�
1��Ú1n�±9éA�4ã.e¡·�2g

Ïé Gl−1 Ú Gl−2 ¥�1��Ú1n�±9éA�4ã.�EA^C�I,II,IIIÚIV,(½ Gl−2 ¥

H1(s, t), H2(n− 8), H3(n− 7)�(�.¿(½ Hosoya�I�e..

�EA^C�I,II,IIIÚIV, Gl−2¥ H1(s, t)�Uk6«(�(�ã 7).

Ún3.3- H1
1 (s, t, u)´���� n = s + t + u + 7�ã,Ù¥ n ≥ 11, s ≥ 1, t ≥ 1, u ≥ 1, K

Z(H1
1 (s, t, u)) ≥ 16n− 73,��=� H1

1 (s, t, u) ∼= H1
1 (n− 9, 2, 0)��ª¤á.

y²b�3H1
1 (s, t, u)¥ s, t, uüüÓ��1�,�âÚn2.6,·��Z(H1

1 (n− 9, 1, 1)) = 16n−
68,Z(H1

1 (1, 1, n− 9)) = 30n− 22Ú Z(H1
1 (1, n− 9, 1)) = 33n− 239.

b� H1
1 (s, t, u) ¥ s, t, u �õ����1�,�âÚn2.6,·�� Z(H1

1 (s, t, u)) = 8n + 4st +

4su+7ut+2sut+1,b� f(s, t, u) = −8n+4st+4su+7ut+2sut+1− (16n−73) = 4s(t+u−2)+

(7u−8)t+2u(st−4)+74,XJ s = 1,t ≥ 2½ u ≥ 2.K f(s, t, u) = 4(u−2)+(7u−8)2−4u+74 > 0.X

J t = 1,s ≥ 2 ½ u ≥ 2.K f(s, t, u) = 4(u − 2) + (7u − 8)2 − 4u + 74 > 0.XJ u = 1,s ≥ 2 ½

t ≥ 2.K f(s, t, u) = 4s(t − 1) − t + 2(st − 4) + 74 > 0. ¤± Z(H1
1 (s, t, u)) ≥ 16n − 73,��=�

H1
1 (s, t, u) ∼= H1

1 (n− 9, 2, 0)��ª¤á.
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Figure 7. H1
1 (s, t, u), H

2
1 (s, t), H

3
1 (s, t), H

4
1 (s, t), H

5
1 (s, t, u), H

6
1 (s, t, u)

ã 7. H1
1 (s, t, u), H

2
1 (s, t), H

3
1 (s, t), H

4
1 (s, t), H

5
1 (s, t, u), H

6
1 (s, t, u)

Ún3.4- H2
1 (s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 10, s ≥ 1, t ≥ 1,K Z(H2

1 (s, t)) ≥
18n− 85, ��=� H2

1 (s, t) ∼= H2
1 (n− 9, 1)��ª¤á.

y²�âÚn2.6,·�� Z(H2
1 (s, t)) ≥ Z(H2

1 (n−9, 1)) = 18n−85½ Z(H2
1 (s, t)) ≥ Z(H2

1 (n−
9, 1)) = 30n− 203.¤± Z(H2

1 (s, t)) ≥ 18n− 85,��=� H2
1 (s, t) ∼= H2

1 (n− 9, 1)��ª¤á.

Ún3.5- H3
1 (s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 11, s ≥ 1, t ≥ 1,K Z(H3

1 (s, t)) ≥
14n− 56, ��=� H3

1 (s, t) ∼= H3
1 (n− 9, 1)��ª¤á.

y²�âÚn2.6,·��Z(H3
1 (s, t)) ≥ Z(H3

1 (n−9, 1)) = 14n−56½Z(H3
1 (s, t)) ≥ Z(H2

1 (1, n−
9)) = 22n− 136.¤± Z(H3

1 (s, t)) ≥ 14n− 56,��=� H3
1 (s, t) ∼= H3

1 (n− 9, 1)��ª¤á.

Ún3.6- H4
1 (s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 11, s ≥ 1, t ≥ 1,K Z(H4

1 (s, t)) ≥
19n− 91, ��=� H4

1 (s, t) ∼= H4
1 (n− 9, 1)��ª¤á.

y²�âÚn2.6,·�� Z(H4
1 (s, t)) ≥ Z(H4

1 (n−9, 1)) = 19n−91½ Z(H4
1 (s, t)) ≥ Z(H4

1 (n−
9, 1)) = 35n− 249.¤± Z(H4

1 (s, t)) ≥ 19n− 91,��=� H4
1 (s, t) ∼= H4

1 (n− 9, 1)��ª¤á.

Ún3.7- H5
1 (s, t, u)´���� n = s + t + u + 8�ã,Ù¥ n ≥ 12, s ≥ 0, t ≥ 0, u ≥ 0, K

Z(H5
1 (s, t, u)) ≥ 11n− 48,��=� H5

1 (s, t, u) ∼= H5
1 (n− 9, 1, 0)��ª¤á.

y²�âÚn2.6,Äk s ≥ 0, t ≥ 0, u ≥ 0I�©±eo«�¹?Ø:

(I) � s = 0,t = 1½ u = 1�kü«f�¹:

(i) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (0, 1, n− 9)) = 49n− 81,

(ii) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (0, n− 9, 1)) = 37n− 262.

(II)� t = 0,s = 1½ u = 1�kü«f�¹:

(i) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (1, 0, n− 9)) = 39n− 290,

(ii) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (n− 9, 0, 1)) = Z(H4(n− 9, 1)) = 16n− 103.
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(III)� u = 0,s = 1½ t = 1�kü«f�¹d�¹�ã� H1(s, t)ãÓ�,¤±ØI�3d�

¹e�'�.

(i) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (n− 9, 1, 0)) = Z(H1(n− 8, 1)) = 11n− 48,

(ii) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (1, n− 9, 0)) = Z(H1(1, n− 8)) = 20n− 124.

(IV)� s, t, uÙ¥?¿ü�Ó��"�kn«f�¹:

(i) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (n− 10, 1, 1)) = 24n− 124,

(ii) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (1, 1, n− 10)) = 51n− 459.

(iii) Z(H5
1 (s, t, u)) ≥ Z(H5

1 (1, n− 10, 1)) = 38n− 299.

¤± Z(H1
1 (s, t, u)) ≥ 11n− 43,��=� H5

1 (s, t, u) ∼= H5
1 (n− 9, 1, 0)��ª¤á.

Ún3.8- H6
1 (s, t, u)´���� n = s + t + u + 8�ã,Ù¥ n ≥ 9, s ≥ 0, t ≥ 0, u ≥ 0, K

Z(H6
1 (s, t, u)) ≥ 16n− 103,��=� H6

1 (s, t, u) ∼= H6
1 (n− 9, 0, 1)��ª¤á.

y²�âÚn2.6,Äk s ≥ 0, t ≥ 0, u ≥ 0I�©±eo«�¹?Ø:

(I) � s = 0,t = 1½ u = 1�kü«f�¹:

(i) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (0, 1, n− 9)) = 16n− 93,

(ii) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (0, n− 9, 1)) = 30n− 193.

(II)� t = 0,s = 1½ u = 1�kü«f�¹:

(i) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (1, 0, n− 9)) = 21n− 120,

(ii) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (n− 9, 0, 1)) = Z(H4(n− 9, 1)) = 16n− 103.

(III)� u = 0,s = 1½ t = 1�kü«f�¹:

(i) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (n− 9, 2, 0)) = 17n− 89,

(ii) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (1, n− 9, 0)) = Z(H1(1, n− 8)) = 20n− 124.

(IV)� s, t, uÙ¥?¿ü�Ó��"�kn«f�¹:

(i) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (n− 10, 1, 1)) = 28n− 160,

(ii) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (1, 1, n− 10)) = 58n− 428.

(iii) Z(H6
1 (s, t, u)) ≥ Z(H6

1 (1, n− 10, 1)) = 39n− 273.

¤± Z(H6
1 (s, t, u)) ≥ 16n− 93,��=� H6

1 (s, t, u) ∼= H6
1 (0, 1, n− 9)��ª¤á.

�â±þÚn3.3,3.4,3.5,3.6,3.7,3.8�'���±e½n.

½n3.3-G ∈ {H1
1 (s, t), H2

1 (s, t), H3
1 (s, t), H3

1 (s, t), H4
1 (s, t), H5

1 (s, t, u), H6
1 (s, t, u) .K Z(G) ≥

14n− 56 > 11n− 48, ��=� G ∼= H3
1 (n− 9, 1)��ª¤á.

aq/,�EA^C�I,II,IIIÚIV, Gl−2¥ H2(n− 8)�Uk8«(�(�ã 8).

Ún3.9- H8
2 (s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 10, s ≥ 0, t ≥ 1,K Z(H8

2 (s, t)) ≥
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22n− 114,��=� H8
2 (s, t) ∼= H8

2 (1, n− 10)��ª¤á.

y² �âÚn2.6,·��Z(H8
2 (s, t)) ≥ Z(H8

2 (1, n − 10)) = 22n − 114 ½ Z(H8
2 (s, t)) ≥

Z(H8
2 (0, n − 9)) = 50n − 391.¤± Z(H8

2 (s, t)) ≥ 22n − 114,��=� H8
2 (s, t) ∼= H8

2 (1, n − 10)

��ª¤á.

½n3.4-G ∈ {H1
2 (s, t), H2

2 (s, t), H3
2 (s, t), H4

2 (n−8), H5
2 (n−8), H6

2 (n−8), H7
2 (n−9), H8

2 (s, t).

K Z(G) ≥ 14n− 56,��=� G ∼= H2
2 (n− 9, 1)��ª¤á.

y²�âÚn2.6,·�� Z(H4
2 (n− 8)) = 17n− 95,Z(H5

2 (n− 8)) = 19n− 102,Z(H5
2 (n− 8)) =

24n−147,Z(H6
2 (n−9)) = 20n−101,ãH1

2 (s, t) ∼= H2
1 (s, t),H2

2 (s, t) ∼= H3
1 (s, t),H3

2 (s, t) ∼= H4
1 (s, t).2

(ÜÚn3.9·��� Z(G) ≥ 14n− 56,��=� G ∼= H2
2 (n− 9, 1)��ª¤á.

aq/,�EA^C�I,II,IIIÚIV, Gl−2¥ H3(n− 7)�Uk5«(�(�ã 9).

Ún3.10- H1
3 (s, t)´���� n = s + t + 7�ã,Ù¥ n ≥ 9, s ≥ 1, t ≥ 1,K Z(H1

3 (s, t)) ≥
23n− 137,��=� H1

3 (s, t) ∼= H1
3 (1, n− 8)½ H1

3 (n− 8, 1)��ª¤á.

y²�âÚn2.6,·�� Z(H1
3 (s, t)) ≥ Z(H1

3 (1, n− 8)) = Z(H1
3 (n− 8, 1)) = 23n− 137. ¤±

Z(H1
3 (s, t)) ≥ 23n− 137,��=� H1

3 (s, t) ∼= H1
3 (1, n− 8)½ H1

3 (n− 8, 1)��ª¤á.

Ún3.11- H5
3 (s, t)´���� n = s + t + 8�ã,Ù¥ n ≥ 9, s ≥ 0, t ≥ 1,K Z(H5

3 (s, t)) ≥
37n− 262,��=� H5

3 (s, t) ∼= H5
3 (n− 9, 1)��ª¤á.

y² �âÚn2.6,·�� Z(H5
3 (s, t)) ≥ Z(H5

3 (0, n − 9)) = 51n − 376, Z(H5
3 (n − 9, 1)) =

37n− 262.¤± Z(H5
3 (s, t)) ≥ 37n− 262,��=� H5

3 (s, t) ∼= H5
3 (n− 9, 1)��ª¤á.

Figure 8. H1
2 (s, t, u), H

2
2 (s, t), H

3
2 (s, t), H

4
2 (n− 8), H5

2 (n− 8), H6
2 (n− 8), H7

2 (n− 9), H8
2 (s, t)

ã 8. H1
2 (s, t, u), H

2
2 (s, t), H

3
2 (s, t), H

4
2 (n− 8), H5

2 (n− 8), H6
2 (n− 8), H7

2 (n− 9), H8
2 (s, t)

½n3.5-G ∈ {H1
3 (s, t), H2

3 (n − 8), H3
3 (n − 8), H4

3 (n − 8), H5
3 (s, t).K Z(G) ≥ 17n − 95,��

=� G ∼= H3
3 (n− 8)��ª¤á.

y² �âÚn2.6,·�� Z(H2
3 (n − 8)) = 26n − 158,ã H3

3 (s, t) ∼= H4
2 (n − 8),H4

3 (n − 8) ∼=
H5

2 (n− 8).2(ÜÚn3.10,3.11,·��� Z(G) ≥ 17n− 95, ��=� G ∼= H3
3 (n− 8)��ª¤á.
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½n3.6-G ∈ G 1
n,n+2(p, q,m)´�� n()��n�ã.K Z(G) ≥ 14n−56 = Z(H3

1 (n−9, 1)) >

12n− 54 = Z(H2(n− 8)) > 11n− 43 = Z(H1(n− 8, 1)) > 8n− 24 = Z(G∗1(3, 3, 3, n− 7).

Figure 9. H1
3 (s, t), H

2
3 (n− 8), H3

3 (n− 8), H4
3 (n− 8), H5

3 (s, t).

ã 9. H1
3 (s, t), H

2
3 (n− 8), H3

3 (n− 8), H4
3 (n− 8), H5

3 (s, t).

4. (Ø

(Ü½n3.1,3.2,3.3,3.4,3.5·���


½n3.6-G ∈ G 1
n,n+2(p, q,m)´�� n()��n�ã.K Z(G) ≥ 14n−56 = Z(H3

1 (n−9, 1)) >

12n − 54 = Z(H2(n − 8)) > 11n − 43 = Z(H1(n − 8, 1)) > 8n − 24 = Z(G∗1(3, 3, 3, n − 7). �©·

�Ú^�aã�4��ãÚ�EÚ^o«C��íùaã�1���1o�.ù«�{8c�Ú^

L,�{þ´M#�.Ú^d�{�±)ûÙ¦ã/½ãØ+���£,Jø
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