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Abstract

The matching polynomial is a kind of combinatorial counting polynomial, which has

many relations with the characteristic polynomial and the chromatic polynomial of the

graph. For a acyclic graph, it is equal to the characteristic polynomial; for a general

graph, it is a factor of the characteristic polynomial of the path tree of the graph.

Every graph has a matching polynomial, but the graph determined by a matching

polynomial is not necessarily unique, that is, different graphs may share the same

matching polynomial. If the matching polynomial of a graph uniquely determines the

graph, then the graph is said to be matching unique. If two non isomorphic graphs

have the same matching polynomial, then the two graphs are said to be matching

equivalent. Since the concept of matching equivalence has been proposed, it is very

difficult to characterize the class of matching equivalent graphs for a given graph G.

On the basis of previous studies, the number of the matching equivalent graphs of

K1 ∪ Pm ∪ Pn is calculated by using combination counting in this paper.
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1. Úó

�©=�Äk�Ã��{üã. �G´��n�ã, G�����´�G���)¤fã, ¿�§

�z��©|´�á>½ö�á:. k-��´�Ù¥kk^>���. ©z [1]½Â
ãG���õ

�ª�

µ(G, x) =
∑
k≥0

(−1)kp(G, k)xn−2k,

ùp, p(G, k)´G�¤kk−���ê8, ¿��½p(G, 0) = 1. 3�©¥, �
�B, òµ(G, x){

P�µ(G). eãGÚHkµ(G) = µ(H), K¡ãGÚH ´���d�, P�G ∼ H. �G´��ã,
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±[G]L«ãG����dã�8Ü, ±δ(G)L«8Ü[G]¥����ê, =|[G]|. eδ(G) = 1, ¡

ãG´�����.

±K1L«���á:, ±Pn(n ≥ 2)ÚCn(n ≥ 3)©OL«kn �:�´Ú�, ±Q(m,n)L«�

��Cm+1���:�Pn+1���à:Ê�����ã(�ã 1), ±Ti,j,k L«�k��3Ý:, n�1

Ý:, �ù�3Ý:�n�1Ý:�ål©O�i, j, k�ä(�ã 2), ±GL«ãG�Öã. ±G ∪H L
«ãG ÚãH �Ø�¿ã, §�º:8´V (G)∪V (H), >8´E(G)∪E(H). ±mG L«m �ãG

�Ø�¿ã. ©¥vk½Â�VgÚâ�ë� [2].

��õ�ª´ã��«|ÜOêõ�ª, §�kã�Nõ&E, 3ÔnÚzÆþkX4Ù­�

�A^ [3–5]. ©z [6,7]�,�Ñ
������u�u2�ã±9ù
ã�Öã���d��«5

Æ, ,
éu�½�ãG, ���x8Ü[G]´é(J�. © [8]O�
δ(Pm)Úδ(K1 ∪ Cm), ¿(½


8Ü[Pm], [K1∪Cm], [Pm]Ú[K1 ∪ Cm],© [9]O�
δ(K1∪Pm),¿(½
8Ü[K1∪Pm]Ú[K1 ∪ Pm],

© [10]O�
δ(Pm ∪ Pn), ¿(½
8Ü[Pm ∪ Pn]. 3�©, ·�O�
δ(K1 ∪ Pm ∪ Pn).

Figure 1. Graph Q(m,n)

ã 1. ã Q(m,n)

Figure 2. Graph Ti,j,k

ã 2. ã Ti,j,k

2. eZÚn

Ún2.1 [1] �Gkk�ëÏ©|: G1, G2,· · · ,Gk, K

µ(G) =
k∏
i=1

µ(Gi).

¯¤¯�, µ(G)��Ñ´¢ê�'u�I�:é¡ [1], ^M1(G)L«µ(G)����.

Ún2.2 [7] �G´ëÏã, K

(1) M1(G) < 2��=�G ∈ Ω1 = {Pn, T1,1,k, T1,2,2, T1,2,3, T1,2,4, Cm, Q(2, 1)};
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(2) M1(G) = 2��=�G ∈ Ω2 = {In,K1,4, T2,2,2, T1,3,3, T1,2,5, Q(3, 1), Q(2, 2)}.

Ún2.3 [8] (1) P2m+1 ∼ Pm ∪ Cm+1;

(2) T1,1,n ∼ K1 ∪ Cn+2;

(3) T1,2,2 ∼ P2 ∪Q(2, 1);

(4) K1 ∪ C6 ∼ P3 ∪Q(2, 1);

(5) K1 ∪ C9 ∼ C3 ∪ T1,2,3;

(6) K1 ∪ C15 ∼ C3 ∪ C5 ∪ T1,2,4;

(7) C15 ∪ T1,2,3 ∼ C5 ∪ C9 ∪ T1,2,4.

Ún2.4 [8] (1) em+ 1 = 2i+1é,���ên¤á, Kδ(Pm) = i. d�

[Pm] = {Pm1
, Pm2

∪Cm2+1, Pm3
∪Cm2+1 ∪Cm3+1, · · · , Pmi

∪Cm2+1 ∪Cm3+1 ∪ · · · ∪Cmi+1}, ù
p�m1 = m, mk+1 = mk−1

2
(k = 1, 2, · · · , i− 1).

(2) em+ 1 = 2i−1(2r + 1)é,é��ênÚr¤á, Kδ(Pm) = i. d�

[Pm] = {Pm1
, Pm2

∪Cm2+1, Pm3
∪Cm2+1 ∪Cm3+1, · · · , Pmi

∪Cm2+1 ∪Cm3+1 ∪ · · · ∪Cmi+1}, ù
p�m1 = m, mk+1 = mk−1

2
(k = 1, 2, · · · , i− 1).

Ún2.5 [9] (1) em+ 1 = 2i+1é,���êi¤á, Kδ(K1 ∪ Pm) =
(
i+1
2

)
.

(2) em+ 1 = 2i−1(2r + 1)é,é��êi, r(6= 1, 4, 7)¤á, Kδ(K1 ∪ Pm) =
(
i+1
2

)
.

(3) em+ 1 = 3× 2i−1é,���êi¤á, K

δ(K1 ∪ Pm) =

{ (
i+1
2

)
, 1 ≤ i ≤ 2;(

i+1
2

)
+ 3, i ≥ 3.

(4) em+ 1 = 9× 2i−1é,���êi¤á, K

δ(K1 ∪ Pm) =

 1, i = 1;(
i+1
2

)
+ 1, i ≥ 2.

(5) em+ 1 = 15× 2i−1é,���êi¤á, K

δ(K1 ∪ Pm) =

 1, i = 1;(
i+1
2

)
+ 1, i ≥ 2.

Ún2.6 [10] �m ≥ n ,Kk

δ(Pm ∪ Pn) =


δ(Pm)δ(Pn)−

(
δ(Pn)

2

)
m+ 1 = 2k(n+ 1), (k = 0, 1, 2 · · · )

δ(Pm)δ(Pn) m+ 1 6= 2k(n+ 1), (k = 0, 1, 2 · · · )
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Ún2.7 [10] (1) �n = 3 ½�óê�, kδ(Pn ∪ Pm) = δ(Pm);

(2) �m = 3 ½�óê�, kδ(Pn ∪ Pm) = δ(Pn);

(3) �m,n = 3 ½Ñ�óê�, kδ(Pn ∪ Pm) = 1.

3. Ì�(J

Ún3.1 �m ≥ 2, Kδ(K1 ∪ Pm ∪ Pm) = δ(Pm)δ(K1 ∪ Pm)−
(
δ(Pm)+1

3

)
.

y² �H ∼ K1 ∪ Pm ∪ Pm. ém+ 1U��ÛÏê´1, 3, 9, 15½Ù¦ÛÏê©¤±e5a.

(1) m+1 = 2i+1,éi(≥ 1)^êÆ8B{. �i = 1�, m = 3,dÚn2.2Ú2.3, K1∪P3∪P3´��

���,��ª�>= δ(K1∪P3∪P3) = 1,dÚn2.4Ú2.5,�ªm>= δ(P3)δ(K1∪P3)−
(
δ(P3)+1

3

)
=

1× 1−
(
1+1
3

)
= 1, (Ø¤á. b�(Øém2 + 1 = 2i¤á, kO�δ(K1 ∪ Pm2

∪ Pm).

�H
′ ∼ K1 ∪ Pm2

∪ Pm, H
′

1 ´H
′
���ëÏ©|, ¦M1(H

′

1) = M1(Pm), H
′

= H
′

1 ∪H
′

2. d

Ún2.2Ú2.3, H
′

1 = Pm, Cm2+1½T1,1,m2−1. (1) eH1 = Pm, dK1 ∪ Pm2
∪ Pm ∼ H = Pm ∪ H2,

�H2 ∼ K1 ∪ Pm2
. dÚn2.5, ù��H2k

(
i
2

)
�. (2) eH1 = Cm2+1, dH = Cm2+1 ∪ H2 ∼

K1 ∪ Pm2
∪ Pm ∼ K1 ∪ Pm2

∪ Cm2+1 ∪ Pm2
, �H2 ∼ K1 ∪ Pm2

∪ Pm2
, d8Bb��, ù�

�H2k(i − 1)
(
i
2

)
−
(
i
3

)
�. (3) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm2

∪ Pm ∼
K1∪Pm2

∪Cm2+1∪Pm2
∼ T1,1,m2−1∪Pm2

∪Pm2
, �H2 ∼ Pm2

∪Pm2
. dÚn2.6, ù��H2k

(
i
2

)
�.

�δ(K1 ∪ Pm2
∪ Pm) =

(
i
2

)
+ (i− 1)

(
i
2

)
−
(
i
3

)
+
(
i
2

)
= (i+ 1)

(
i
2

)
−
(
i
3

)
.

·�2O�δ(K1∪Pm∪Pm). dÚn2.2Ú2.3, H7k��ëÏ©|´µPm, Cm2+1 ½T1,1,m2−1.

�â����­ê§ù��ëÏ©|kü�.

(i) eH�¹Pm, dK1 ∪ Pm ∪ Pm ∼ H = Pm ∪ H2, �H2 ∼ K1 ∪ Pm. dÚn2.5, ù�

�H2k
(
i+1
2

)
�.

(ii) eH�¹Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm, �H2 ∼

K1 ∪ Pm2
∪ Pm, �ù��H2kδ(K1 ∪ Pm2

∪ Pm)�.

(iii) eH�¹T1,1,m2−1, dH = T1,1,m2−1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm ∼

T1,1,m2−1 ∪ Pm2
∪ Pm, �H2 ∼ Pm2

∪ Pm. dÚn2.6, ù��H2k(i− 1)i−
(
i−1
2

)
�.

(iv)eHÓ��¹PmÚCm2+1,dH = Pm∪Cm2+1∪H2 ∼ K1∪Pm∪Pm ∼ K1∪Pm∪Pm2
∪Cm2+1,

�H2 ∼ K1 ∪ Pm2
, dÚn2.5, ù��H2 k

(
i
2

)
�.

(v) eHÓ��¹PmÚT1,1,m2−1, dH = Pm ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm ∪
Pm2
∪ Cm2+1 ∼ Pm ∪ Pm2

∪ T1,1,m2−1, �H2 ∼ Pm2
. dÚn2.4, ù��H2ki− 1�.

(vi) eHÓ��¹Cm2+1 ÚT1,1,m2−1, dH = Cm2+1 ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼
K1 ∪Pm2

∪Cm2+1 ∪Pm2
∪Cm2+1 ∼ Pm2

∪Cm2+1 ∪Pm2
∪ T1,1,m2−1, �H2 ∼ Pm2

∪Pm2
. dÚn2.6,

ù��H2 k
(
i
2

)
�.

dN½�n�, δ(K1∪Pm∪Pm) =
(
i+1
2

)
+(i+1)

(
i
2

)
−
(
i
3

)
+(i−1)i−

(
i−1
2

)
−
(
i
2

)
− (i−1)−

(
i
2

)
=

i
(
i+1
2

)
−
(
i+1
3

)
= δ(Pm)δ(K1 ∪ Pm)−

(
δ(Pm)+1

3

)
, (Ø¤á.

DOI: 10.12677/pm.2023.137211 2048 nØêÆ

https://doi.org/10.12677/pm.2023.137211


pÿ

(2) em+ 1 = 2i−1(2r + 1), r 6= 1, 4, 7, y²�(1)aq, Ñ.

(3) em + 1 = 3 × 2i−1. �i = 1�, dÚn2.2Ú2.3, K1 ∪ P2 ∪ P2´�����, ��ª�

>= δ(K1∪P2∪P2) = 1,dÚn2.4Ú2.5,�ªm>= δ(P2)δ(K1∪P2)−
(
δ(P2)+1

3

)
= 1×1−

(
1+1
3

)
= 1,

(Ø¤á. �i = 2�, dÚn2.2Ú2.3, d�H�K1 ∪ P5 ∪ P5, K1 ∪ P2 ∪ C3 ∪ P5, P2 ∪ T1,1,1 ∪ P5,

K1 ∪ P2 ∪ C3 ∪ P2 ∪ C3 ½P2 ∪ T1,1,1 ∪ P2 ∪ C3, �5�, ��ª�>= δ(K1 ∪ P5 ∪ P5) = 5, dÚ

n2.4Ú2.5, �ªm>= δ(P5)δ(K1 ∪ P5) −
(
δ(P5)+1

3

)
= 2 × 3 − 1 = 5, (Ø¤á. �i = 3�, dÚ

n2.2Ú2.3, d�H�K1 ∪ P11 ∪ P11, K1 ∪ P5 ∪C6 ∪ P11, P5 ∪ T1,1,4 ∪ P11, K1 ∪ P2 ∪C3 ∪C6 ∪ P11,

P2 ∪ T1,1,1 ∪ C6 ∪ P11, P2 ∪ C3 ∪ T1,1,4 ∪ P11, P2 ∪ C3 ∪ P3 ∪ Q(2, 1) ∪ P11, C3 ∪ P3 ∪ T1,2,2 ∪ P11,

P5 ∪ P3 ∪Q(2, 1) ∪ P11, K1 ∪ P5 ∪C6 ∪ P5 ∪C6, P5 ∪ T1,1,4 ∪ P5 ∪C6, K1 ∪ P2 ∪C3 ∪C6 ∪ P5 ∪C6,

P2∪T1,1,1∪C6∪P5∪C6, P2∪C3∪T1,1,4∪P5∪C6, P2∪C3∪P3∪Q(2, 1)∪P5∪C6, C3∪P3∪T1,2,2∪P5∪C6,

P5 ∪ P3 ∪ Q(2, 1) ∪ P5 ∪ C6, K1 ∪ P2 ∪ C3 ∪ C6 ∪ P2 ∪ C3 ∪ C6, P2 ∪ T1,1,1 ∪ C6 ∪ P2 ∪ C3 ∪ C6,

P2 ∪C3 ∪T1,1,4 ∪P2 ∪C3 ∪C6, P2 ∪C3 ∪P3 ∪Q(2, 1)∪P2 ∪C3 ∪C6, C3 ∪P3 ∪T1,2,2 ∪P2 ∪C3 ∪C6,

P5 ∪ P3 ∪Q(2, 1) ∪ P2 ∪C3 ∪C6, �23�, ��ª�>= δ(K1 ∪ P11 ∪ P11) = 23, dÚn2.4Ú2.5, �

ªm>= i(
(
i+1
2

)
+ 3)−

(
i+1
3

)
= 3× 9− 4 = 23, (Ø¤á.

e¡éi(≥ 3)^êÆ8B{. b½(Øém2 + 1 = 3 × 2i−2, i ≥ 3¤á. ·�kO�δ(K1 ∪
Pm2
∪ Pm).

�H
′ ∼ K1 ∪ Pm2

∪ Pm, H
′

1´H
′
���ëÏ©|, ¦M1(H

′

1) = M1(Pm), H
′

= H
′

1 ∪ H
′

2. d

Ún2.2Ú2.3, H
′

1 = Pm, Cm2+1 ½T1,1,m2−1. (1) eH1 = Pm, dK1 ∪ Pm2
∪ Pm ∼ H = Pm ∪ H2,

�H2 ∼ K1 ∪ Pm2
. dÚn2.5, ù��H2k

(
i
2

)
+ 3�. (2) eH1 = Cm2+1, dH = Cm2+1 ∪ H2 ∼

K1 ∪ Pm2
∪ Pm ∼ K1 ∪ Pm2

∪ Cm2+1 ∪ Pm2
, �H2 ∼ K1 ∪ Pm2

∪ Pm2
, d8Bb��, ù�

�H2k(i − 1)(
(
i
2

)
+ 3) −

(
i
3

)
�. (3) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪H2 ∼ K1 ∪ Pm2

∪ Pm ∼
K1∪Pm2

∪Cm2+1∪Pm2
∼ T1,1,m2−1∪Pm2

∪Pm2
, �H2 ∼ Pm2

∪Pm2
. dÚn2.6, ù��H2k

(
i
2

)
�.

�δ(K1 ∪ Pm2
∪ Pm) =

(
i
2

)
+ 3 + (i− 1)(

(
i
2

)
+ 3)−

(
i
3

)
+
(
i
2

)
= (i+ 1)

(
i
2

)
−
(
i
3

)
+ 3i.

·�2O�δ(K1 ∪ Pm ∪ Pm). dÚn2.2Ú2.3, H7k��ëÏ©|´Pm, Cm2+1 ½T1,1,m2−1.

�â����­ê§ù��ëÏ©|kü�.

(i) eH�¹Pm, dK1 ∪ Pm ∪ Pm ∼ H = Pm ∪ H2, �H2 ∼ K1 ∪ Pm. dÚn2.5, ù�

�H2k
(
i+1
2

)
+ 3�.

(ii) eH�¹Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm, �H2 ∼

K1 ∪ Pm2
∪ Pm, �ù��H2kδ(K1 ∪ Pm2

∪ Pm)�.

(iii) eH�¹T1,1,m2−1, dH = T1,1,m2−1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm ∼

T1,1,m2−1 ∪ Pm2
∪ Pm, �H2 ∼ Pm2

∪ Pm. dÚn2.6, ù��H2k(i− 1)i−
(
i−1
2

)
�.

(iv)eHÓ��¹PmÚCm2+1,dH = Pm∪Cm2+1∪H2 ∼ K1∪Pm∪Pm ∼ K1∪Pm∪Pm2
∪Cm2+1,

�H2 ∼ K1 ∪ Pm2
. dÚn2.5, ù��H2k

(
i
2

)
+ 3�.

(v) eHÓ��¹Ó�¹PmÚT1,1,m2−1, dH = Pm ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼
K1 ∪ Pm ∪ Pm2

∪ Cm2+1 ∼ Pm ∪ Pm2
∪ T1,1,m2−1, �H2 ∼ Pm2

. dÚn2.4, ù��H2ki− 1�.

(vi) eHÓ��¹Cm2+1ÚT1,1,m2−1, dH = Cm2+1 ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼
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K1 ∪Pm2
∪Cm2+1 ∪Pm2

∪Cm2+1 ∼ Pm2
∪Cm2+1 ∪Pm2

∪ T1,1,m2−1, �H2 ∼ Pm2
∪Pm2

. dÚn2.6,

ù��H2 k
(
i
2

)
�.

dN½�n�, δ(K1 ∪ Pm ∪ Pm) =
(
i+1
2

)
+ 3 + (i+ 1)

(
i
2

)
−
(
i
3

)
+ 3i+ (i− 1)i−

(
i−1
2

)
− (
(
i
2

)
+

3)− (i− 1)−
(
i
2

)
= i(

(
i+1
2

)
+ 3)−

(
i+1
3

)
= δ(Pm)δ(K1 ∪ Pm)−

(
δ(Pm)+1

3

)
, (Ø¤á.

(4) em + 1 = 9 × 2i−1. �i = 1�, dÚn2.2Ú2.3, K1 ∪ P8 ∪ P8´�����, ��ª�

>= δ(K1∪P8∪P8) = 1,dÚn2.4Ú2.5,�ªm>= δ(P8)δ(K1∪P8)−
(
δ(P8)+1

3

)
= 1×1−

(
1+1
3

)
= 1,

(Ø¤á. �i = 2�, dÚn2.2Ú2.3, d�H�K1 ∪P17 ∪P17, K1 ∪P8 ∪C9 ∪P17, P8 ∪T1,1,7 ∪P17,

P8∪C3∪T1,2,3∪P17, K1∪P8∪C9∪P8∪C9, P8∪T1,1,7∪P8∪C9½P8∪C3∪T1,2,3∪P8∪C9,�7�,��ª�

>= δ(K1∪P17∪P17) = 7,dÚn2.4Ú2.5,�ªm>= δ(P17)δ(K1∪P17)−
(
δ(P17)+1

3

)
= 2×4−1 = 7,

(Ø¤á.

e¡éi(≥ 2)^êÆ8B{. b½(Øém2 + 1 = 9 × 2i−2, i ≥ 2¤á. ·�kO�δ(K1 ∪
Pm2
∪ Pm).

�H
′ ∼ K1 ∪ Pm2

∪ Pm, H
′

1´H
′
���ëÏ©|, ¦M1(H

′

1) = M1(Pm), H
′

= H
′

1 ∪ H
′

2. d

Ún2.2Ú2.3, H
′

1 = Pm, Cm2+1½T1,1,m2−1. (1) eH1 = Pm, dK1 ∪ Pm2
∪ Pm ∼ H = Pm ∪ H2,

�H2 ∼ K1 ∪ Pm2
. dÚn2.5, ù��H2k

(
i
2

)
+ 1�. (2) eH1 = Cm2+1, dH = Cm2+1 ∪ H2 ∼

K1 ∪ Pm2
∪ Pm ∼ K1 ∪ Pm2

∪ Cm2+1 ∪ Pm2
, �H2 ∼ K1 ∪ Pm2

∪ Pm2
, d8Bb��, ù�

�H2k(i − 1)(
(
i
2

)
+ 1) −

(
i
3

)
�. (3) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪H2 ∼ K1 ∪ Pm2

∪ Pm ∼
T1,1,m2−1 ∪ Pm2

∪ Pm2
, �H2 ∼ Pm2

∪ Pm2
. dÚn2.6, ù��H2k

(
i
2

)
�. �δ(K1 ∪ Pm2

∪ Pm) =(
i
2

)
+ 1 + (i− 1)(

(
i
2

)
+ 1)−

(
i
3

)
+
(
i
2

)
= (i+ 1)

(
i
2

)
−
(
i
3

)
+ i.

·�2O�δ(K1 ∪ Pm2
∪ Pm). dÚn2.2Ú2.3, H7k��ëÏ©|´Pm, Cm2+1 ½T1,1,m2−1.

�â����­ê§ù��ëÏ©|kü�.

(i) eH�¹Pm, dK1 ∪ Pm ∪ Pm ∼ H = Pm ∪ H2, �H2 ∼ K1 ∪ Pm. dÚn2.5, ù�

�H2k
(
i+1
2

)
+ 1�.

(ii) eH�¹Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm, �H2 ∼

K1 ∪ Pm2
∪ Pm, �ù��H2kδ(K1 ∪ Pm2

∪ Pm)�.

(iii) eH�¹T1,1,m2−1, dH = T1,1,m2−1 ∪H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pm ∼

T1,1,m2−1 ∪ Pm2
∪ Pm, �H2 ∼ Pm2

∪ Pm. dÚn2.6, ù��H2k(i− 1)i−
(
i−1
2

)
�.

(iv)eHÓ��¹PmÚCm2+1,dH = Pm∪Cm2+1∪H2 ∼ K1∪Pm∪Pm ∼ K1∪Pm∪Pm2
∪Cm2+1,

�H2 ∼ K1 ∪ Pm2
. dÚn2.5, ù��H2k

(
i
2

)
+ 1�.

(v) eHÓ��¹PmÚT1,1,m2−1, dH = Pm ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼ K1 ∪ Pm ∪
Pm2
∪ Cm2+1 ∼ Pm ∪ Pm2

∪ T1,1,m2−1, �H2 ∼ Pm2
. dÚn2.4, ù��H2ki− 1�.

(vi) eHÓ��¹Cm2+1 ÚT1,1,m2−1, dH = Cm2+1 ∪ T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pm ∼
K1 ∪Pm2

∪Cm2+1 ∪Pm2
∪Cm2+1 ∼ Pm2

∪Cm2+1 ∪Pm2
∪ T1,1,m2−1, �H2 ∼ Pm2

∪Pm2
. dÚn2.6,

ù��H2 k
(
i
2

)
�.

dN½�n�, δ(K1 ∪ Pm ∪ Pm) =
(
i+1
2

)
+ 1 + (i + 1)

(
i
2

)
−
(
i
3

)
+ i + (i − 1)i −

(
i−1
2

)
− (
(
i
2

)
+
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1)− (i− 1)−
(
i
2

)
= i(

(
i+1
2

)
+ 1)−

(
i+1
3

)
= δ(Pm)δ(K1 ∪ Pm)−

(
δ(Pm)+1

3

)
, (Ø¤á.

(5) em+ 1 = 15× 2i−1, y²�(4)aq, Ñ. 2

�
�B, ·�ò�u�u2��ê©X½?, é�êm+ 1(≥ 3)U¤¹���ÛÏê?1©a.

em + 1���ÛÏê´1, =m + 1 = 2i+1�, ¡máu3-X, �´1i?�; em + 1���ÛÏê

´2k+ 1(k ≥ 1), =m+ 1 = 2i−1(2k+ 1) �, ¡máu2k−X, �´1i?�. ü�êm,n´ÓX��

�=�m+ 1, n+ 1¥��ê´,��ê�Ïê.

UmÚn´ÄÓX©�±e2«�/, e¡�½n3.1 Ú3.2 �Ñ
δ(K1 ∪ Pm ∪ Pn) �O�úª.

½n3.1 em+ 1 6= 2k(n+ 1), (k = 0, 1, 2 · · · ), K

δ(K1 ∪ Pm ∪ Pn) = δ(Pn)δ(K1 ∪ Pm) + δ(Pm)δ(K1 ∪ Pn)− δ(Pm)δ(Pn).

y² �H ∼ K1 ∪ Pm ∪ Pn, ém+ n ^êÆ8B{.

(i)�m,n©OáuØÓX�11?�ê�,Xm´3−X11?�ê,=m = 3, n´2r−X1�
?�ê,=n = 2r�,dÚn2.2Ú2.3, K1∪P3∪P2r´�����,��ª�>= δ(K1∪P3∪P2r) = 1,

dÚn2.4 Ú2.5, �ªm>= δ(P2r)δ(K1 ∪ P3) + δ(P3)δ(K1 ∪ P2r)− δ(P3)δ(P2r) = 1, (Ø¤á.

(ii) �m ´2− X12 ?�ê, =m = 5 �.

(1) n ´ØÓX1− ?�ê�. (1.1) n ´3− X11 ?�ê, =n = 3 �, dÚn2.2 Ú2.3, N

´�yd�K1 ∪ P5 ∪ P3 ��dãH �K1 ∪ P5 ∪ P3, K1 ∪ P2 ∪ C3 ∪ P3, P2 ∪ T1,1,1 ∪ P3, ��

ª�>= δ(K1 ∪ P5 ∪ P3) = 3, dÚn2.4 Ú2.5, �ªm>= δ(P3)δ(K1 ∪ P5) + δ(P5)δ(K1 ∪ P3) −
δ(P5)δ(P3) = 1× 3 + 2× 1− 2× 1 = 3; (1.2) Ón��y�n ´8− X11 ?�ê; 14− X11 ?�

ê; 2r− X11 ?�ê�, �ª�mÑ´3§(Ø¤á.

(2) n ´ØÓX2− ?�ê�. (2.1) n ´3− X12 ?�ê, =n = 7 �, dÚn2.2 Ú2.3,

N´�yd�K1 ∪ P5 ∪ P7 ��dãH �K1 ∪ P5 ∪ P7, K1 ∪ P2 ∪ C3 ∪ P7, P2 ∪ T1,1,1 ∪ P7,

K1 ∪P5 ∪P3 ∪C4, K1 ∪P2 ∪C3 ∪P3 ∪C4, P2 ∪T1,1,1 ∪P3 ∪C4, P5 ∪P3 ∪T1,1,2, P2 ∪C3 ∪P3 ∪T1,1,2,

��ª�>= δ(K1 ∪ P5 ∪ P7) = 8, dÚn2.4 Ú2.5, �ªm>= δ(P7)δ(K1 ∪ P5) + δ(P5)δ(K1 ∪
P7) − δ(P5)δ(P7) = 2 × 3 + 2 × 3 − 2 × 2 = 8; (2.2) �(2.1) Ón��y�n ´2r− X12 ?�

ê�, �ª�mÑ´8; (2.3) n ´8− X12 ?�ê, =n = 17 �, dÚn2.2 Ú2.3, N´�yd

�K1∪P5∪P17 ��dãH �K1∪P5∪P17, K1∪P2∪C3∪P17, P2∪T1,1,1∪P17, K1∪P5∪P8∪C9,

K1∪P2∪C3∪P8∪C9, P2∪T1,1,1∪P8∪C9, P5∪P8∪T1,1,7, P5∪P8∪C3∪T1,2,3, P2∪C3∪P8∪T1,1,7,

P2 ∪ C3 ∪ P8 ∪ C3 ∪ T1,2,3, ��ª�>= δ(K1 ∪ P5 ∪ P7) = 10, dÚn2.4 Ú2.5, �ªm>=

δ(P7)δ(K1 ∪ P5) + δ(P5)δ(K1 ∪ P17)− δ(P5)δ(P17) = 2× 3 + 2× 4− 2× 2 = 10; (2.4) �(2.3) Ón

��y�n ´14− X12 ?�ê�, �ª�mÑ´10, (Ø¤á.

(iii) �m ´2− X13 ?�ê, =m = 11 �.

(1) n ´ØÓX1− ?�ê�. (1.1) n ´3− X11 ?�ê, =n = 3 �, dÚn2.2 Ú2.3, N´�

yd�K1 ∪ P11 ∪ P3 ��dã�k3 �. ��ª�>= δ(K1 ∪ P11 ∪ P3) = 9, dÚn2.4 Ú2.5, �ª

m>= δ(P3)δ(K1 ∪P11) + δ(P11)δ(K1 ∪P3)− δ(P11)δ(P3) = 1× 9 + 3× 1− 3× 1 = 9; (1.2) Ón�
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�y�n ´8− X11 ?�ê; 14− X11 ?�ê; 2r− X11 ?�ê�, �ª�mÑ´9, (Ø¤á.

(2) n ´ØÓX2− ?�ê�. (2.1) n ´3− X12 ?�ê, =n = 7 �, dÚn2.2 Ú2.3, N´�

yd�K1∪P11∪P7 ��dã�k21�.��ª�>= δ(K1∪P11∪P7) = 21,dÚn2.4Ú2.5,�ª

m>= δ(P7)δ(K1∪P11)+δ(P11)δ(K1∪P7)−δ(P11)δ(P7) = 2×9+3×3−3×2 = 21; (2.2)�(2.1)Ón

��y�n´2r−X12?�ê�, �ª�mÑ´21; (2.3) n´8−X12?�ê, =n = 17�, dÚ

n2.2Ú2.3,N´�yd�K1∪P11∪P17��dã�k24�.��ª�>= δ(K1∪P11∪P17) = 24,d

Ún2.4Ú2.5,�ªm>= δ(P17)δ(K1∪P11)+δ(P11)δ(K1∪P17)−δ(P11)δ(P7) = 2×9+3×4−3×2 =

24; (2.4) �(2.3) Ón��y�n ´2r− X12 ?�ê�, �ª�mÑ´24, (Ø¤á.

(iv) �m ´8− X12 ?�ê, =m = 17 �.

(1) n ´ØÓX1− ?�ê�. (1.1) n ´3− X11 ?�ê, =n = 3 �, dÚn2.2 Ú2.3, N´�

yd�K1∪P17∪P3 ��dãH �K1∪P17∪P3, K1∪P8∪C9∪P3, P8∪T1,1,7∪P3, P8∪C3∪T1,2,3∪P3,

��ª�>= δ(K1 ∪ P17 ∪ P3) = 4, dÚn2.4 Ú2.5, �ªm>= δ(P3)δ(K1 ∪ P17) + δ(P17)δ(K1 ∪
P3) − δ(P17)δ(P3) = 1 × 4 + 2 × 1 − 2 × 1 = 4; (1.2) Ón��y�n ´2− X11 ?�ê; 14− X
11 ?�ê; 2r− X11 ?�ê�, �ª�mÑ´3§(Ø¤á.

(2) n ´ØÓX2− ?�ê�. (2.1) n ´3− X12 ?�ê, =n = 7 �, dÚn2.2 Ú2.3, N´

�yd�K1 ∪ P17 ∪ P7 ��dã�k10 �. ��ª�>= δ(K1 ∪ P17 ∪ P7) = 10, dÚn2.4 Ú2.5,

�ªm>= δ(P7)δ(K1 ∪ P17) + δ(P17)δ(K1 ∪ P7)− δ(P17)δ(P7) = 2× 4 + 2× 3− 2× 2 = 10; (2.2)

�(2.1) Ón��y�n ´2r− X12 ?�ê; 2− X12 ?�ê�, �ª�mÑ´10; (2.3) n ´14−
X12?�ê, =n = 29 �, dÚn2.2 Ú2.3, N´�yd�K1 ∪ P17 ∪ P29 ��dã�k12 �. �

�ª�>= δ(K1 ∪ P17 ∪ P29) = 12, dÚn2.4 Ú2.5, �ªm>= δ(P29)δ(K1 ∪ P17) + δ(P17)δ(K1 ∪
P29)− δ(P29)δ(P17) = 2× 4 + 2× 4− 2× 2 = 12, (Ø¤á.

(v) �m ´14− X12 ?�ê, n ´ØÓX1− ?�ê½2− ?�ê�, �(iv) Ón�y, (Ø¤

á.

b½(ØéuÚ�um + n�êé¤á, e¡y²(Øém,n(≥3?)�¤á. �H ∼ K1 ∪
Pm ∪ Pn(m > n), H1´H���ëÏ©|, ¦M1(H1) = M1(Pm), H = H1 ∪H2. dÚn2.2Ú2.3,

H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i)eH1 = Pm,dK1∪Pm∪Pn ∼ H = Pm∪H2,�H2 ∼ K1∪Pn,�ù��H2kδ(K1∪Pn)�.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, �ù��H2kδ(K1 ∪ Pm2

∪ Pn)�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪ Pm2
∪ Pn, �H2 ∼ Pm2

∪ Pn, dÚn2.6, ù��H2k(i− 1)δ(Pn)�.

�ù��H2�kδ(K1 ∪ Pn) + δ(K1 ∪ Pm2
∪ Pn) + δ(Pm2

)δ(K1 ∪ Pn) �. dÚn2.5, ©�±

e5«�/:

(1)em+1 = 2i+1, (i = 1, 2, 3 · · · ). d8Bb��, δ(K1∪Pm2
∪Pn) = δ(Pn)

(
i
2

)
+(i−1)δ(K1∪

Pn)−(i−1)δ(Pn). �δ(K1∪Pm∪Pn) = δ(K1∪Pn)+δ(Pn)
(
i
2

)
+(i−1)δ(K1∪Pn)−(i−1)δ(Pn)+(i−

1)δ(Pn) = δ(Pn)
(
i+1
2

)
+ iδ(K1 ∪Pn)− iδ(Pn) = δ(Pn)δ(K1 ∪Pm) + δ(Pm)δ(K1 ∪Pn)− δ(Pm)δ(Pn),
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(Ø¤á.

(2) em+ 1 = 2i−1(2r + 1), r 6= 1, 4, 7, (i = 1, 2, 3 · · · ), y²�(1)aq, Ñ.

(3) em + 1 = 3 × 2i−1, (i = 1, 2, 3 · · · ). d8Bb��, δ(K1 ∪ Pm2
∪ Pn) = δ(Pn)(

(
i
2

)
+

3) + (i − 1)δ(K1 ∪ Pn) − (i − 1)δ(Pn). �δ(K1 ∪ Pm ∪ Pn) = δ(K1 ∪ Pn) + δ(Pn)(
(
i
2

)
+ 3) +

(i − 1)δ(K1 ∪ Pn) − (i − 1)δ(Pn) + (i − 1)δ(Pn) = δ(Pn)(
(
i+1
2

)
+ 3) + iδ(K1 ∪ Pn) − iδ(Pn) =

δ(Pn)δ(K1 ∪ Pm) + δ(Pm)δ(K1 ∪ Pn)− δ(Pm)δ(Pn), (Ø¤á.

(4) em + 1 = 9 × 2i−1, (i = 1, 2, 3 · · · ). d8Bb��, δ(K1 ∪ Pm2
∪ Pn) = δ(Pn)(

(
i
2

)
+

1) + (i − 1)δ(K1 ∪ Pn) − (i − 1)δ(Pn). �δ(K1 ∪ Pm ∪ Pn) = δ(K1 ∪ Pn) + δ(Pn)(
(
i
2

)
+ 1) +

(i − 1)δ(K1 ∪ Pn) − (i − 1)δ(Pn) + (i − 1)δ(Pn) = δ(Pn)(
(
i+1
2

)
+ 1) + iδ(K1 ∪ Pn) − iδ(Pn) =

δ(Pn)δ(K1 ∪ Pm) + δ(Pm)δ(K1 ∪ Pn)− δ(Pm)δ(Pn), (Ø¤á.

(5) em+ 1 = 15× 2i−1, (i = 1, 2, 3 · · · ), y²�(4)aq, Ñ. 2

Um �n áu2−X, 8−X, 14−X, 3−X½Ù¦X©�5 a, e¡�½n3.2 �Ñ
m �n ÓX

�/e�δ(K1 ∪ Pm ∪ Pn). Ù¥, 3.2(1) ´m �n þáu2−X3 ?±þ(�¹3 ?) ��/, 3.2(2)

´m �n þáu8−X2 ?±þ(�¹2 ?) ��/, 3.2(3) ´m �n þáu14−X2 ?±þ(�¹2 ?)

��/; du(Ø��, Ød�	�Ù¦¤k�/�Ñ8B�3.2(4).

½n3.2 em+ 1 = 2k(n+ 1), (k = 0, 1, 2 · · · ),

(1) em+ 1 = 3× 2i−1, n+ 1 = 3× 2j−1, i, j ∈ Z+ �i ≥ j ≥ 3, K

δ(K1 ∪ Pm ∪ Pn) = j

(
i+ 1

2

)
+ 3i−

(
j + 1

3

)
;

(2) em+ 1 = 9× 2i−1, n+ 1 = 9× 2j−1, i, j ∈ Z+ �i ≥ j ≥ 2 ¤á, K

δ(K1 ∪ Pm ∪ Pn) = j

(
i+ 1

2

)
+ i−

(
j + 1

3

)
;

(3) em+ 1 = 15× 2i−1, n+ 1 = 15× 2j−1, i, j ∈ Z+ �i ≥ j ≥ 2 ¤á, K

δ(K1 ∪ Pm ∪ Pn) = j

(
i+ 1

2

)
+ i−

(
j + 1

3

)
;

(4) em+ 1 Ún+ 1 �Ù¦�/, K

δ(K1 ∪ Pm ∪ Pn) = δ(Pn)δ(K1 ∪ Pm)−
(
δ(Pn) + 1

3

)
.

y² �H ∼ K1 ∪ Pm ∪ Pn(m ≥ n ≥ 2), dM1(H) < 2 9Ún2.2(1) �, H 7k�ëÏ©

|H1 ∈ Ω1, H = H1 ∪H2. Um áu2−X, 8−X, 14−X, 3−X½Ù¦X©�±e5 a:

(1) em+ 1 = 3× 2i−1, n+ 1 = 3× 2j−1, i, j ∈ Z+, k = i− j ≥ 0,
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i < 3, j < 3, �i = 1, j = 1 �, dÚn3.1, (Ø¤á; �i = 2, j = 1 �, dÚn2.2 Ú2.3, H

�K1∪P5∪P2, K1∪P2∪C3∪P2 ½P2∪T1,1,1∪P2,�3�, δ(P2)δ(K1∪P5)−
(
δ(P2)+1

3

)
= 1×3−0 = 3,

(Ø¤á; �i = 2, j = 2 �, dÚn3.1, (Ø¤á.

i ≥ 3, j < 3, ék(≥ 1) ^êÆ8B{. �k = 1 �, i = 3, j = 2, dÚn2.2 Ú2.3, H

�K1 ∪ P11 ∪ P5, K1 ∪ P5 ∪C6 ∪ P5, P5 ∪ T1,1,4 ∪ P5, K1 ∪ P2 ∪C3 ∪C6 ∪ P5, P2 ∪ T1,1,1 ∪C6 ∪ P5,

P2∪C3∪C1,1,4∪P5, P2∪C3∪P3∪Q(2, 1)∪P5, C3∪P3∪T1,2,2∪P5, P5∪P3∪Q(2, 1)∪P5, K1∪P11∪P2∪C3,

P11 ∪ P2 ∪ T1,1,1, K1 ∪ P2 ∪C3 ∪C6 ∪ P2 ∪C3, P2 ∪ T1,1,1 ∪C6 ∪ P2 ∪C3, P2 ∪C3 ∪ T1,1,4 ∪ P2 ∪C3,

P2 ∪ C3 ∪ P3 ∪Q(2, 1) ∪ P2 ∪ C3, C3 ∪ P3 ∪ T1,2,2 ∪ P2 ∪ C3 ½P5 ∪ P3 ∪Q(2, 1) ∪ P2 ∪ C3, �17 �,

δ(P5)δ(K1 ∪ P11) −
(
δ(P5)+1

3

)
= 2 × 9 − 1 = 17, (Ø¤á. b½(Øém2 + 1 = 2k−1(n + 1) ¤á.

dÚn2.2 Ú2.3, H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i) eH1 = Pm, dK1 ∪ Pm ∪ Pn ∼ H = Pm ∪H2, �H2 ∼ K1 ∪ Pn, dÚn2.5, �j = 1 �, ù

��H2 k1 �; �j = 2 �, ù��H2 k3 �.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, d8Bb��, ù��H2 kj(

(
i
2

)
+ 3)−

(
j+1
3

)
�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪ Pm2
∪ Pn, �H2 ∼ Pm2

∪ Pn. di ≥ 3, j < 3 �, i > j, m > n, �i− 1 ≥ j, m2 ≥ n, d

Ún2.6, ù��H2 k(i− 1)j −
(
j
2

)
�.

��j = 1�, δ(K1∪Pm∪P2) = 1+1×(
(
i
2

)
+3)−

(
1+1
3

)
+(i−1)×1−

(
1
2

)
= 1×(

(
i+1
2

)
+3)−

(
1+1
3

)
=

δ(P2)δ(K1∪Pm)−
(
δ(P2)+1

3

)
;�j = 2�, δ(K1∪Pm∪P5) = 3+2×(

(
i
2

)
+3)−

(
2+1
3

)
+(i−1)×2−

(
2
2

)
=

2× (
(
i+1
2

)
+ 3)−

(
2+1
3

)
= δ(P5)δ(K1 ∪ Pm)−

(
δ(P5)+1

3

)
, (Ø¤á.

i ≥ 3, j ≥ 3, ék(≥ 0) ^êÆ8B{. �k = 0 �, i = j, dÚn3.1, (Ø¤á. �k 6= 0 �,

i > j, b½(Øém2 + 1 = 2k−1(n+ 1) ¤á. dÚn2.2 Ú2.3, H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i) eH1 = Pm, dK1 ∪ Pm ∪ Pn ∼ H = Pm ∪ H2, �H2 ∼ K1 ∪ Pn, dÚn2.5, ù��H2

k
(
j+1
2

)
+ 3 �.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, d8Bb��, ù��H2 kj

(
i
2

)
+ 3(i− 1)−

(
j+1
3

)
�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪ Pm2
∪ Pn, �H2 ∼ Pm2

∪ Pn. di > j, m > n, �m2 ≥ n, dÚn2.6, ù��H2

k(i− 1)j −
(
j
2

)
�.

�δ(K1 ∪ Pm ∪ Pn) =
(
j+1
2

)
+ 3 + j

(
i
2

)
+ 3(i− 1)−

(
j+1
3

)
+ (i− 1)j −

(
j
2

)
= j
(
i+1
2

)
+ 3i−

(
j+1
3

)
,

(Ø¤á.

(2) em+ 1 = 9× 2i−1, n+ 1 = 9× 2j−1, i, j ∈ Z+, k = i− j ≥ 0,

i < 2, j < 2, �i = 1, j = 1 �, dÚn3.1, (Ø¤á.

i ≥ 2, j < 2, ék(≥ 1) ^êÆ8B{. �k = 1 �, i = 2, j = 1, dÚn2.2 Ú2.3 �, H

�K1 ∪ P17 ∪ P8, K1 ∪ P8 ∪ C9 ∪ P8, P8 ∪ T1,1,7 ∪ P8 ½P8 ∪ C3 ∪ T1,2,3 ∪ P8, �4 �, δ(P8)δ(K1 ∪
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P17)−
(
δ(P8)+1

3

)
= 1× 4− 0 = 4, (Ø¤á. b½(Øém2 + 1 = 2k−1(n+ 1) ¤á. dÚn2.2 Ú2.3

�, H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i) eH1 = Pm, dK1 ∪ Pm ∪ Pn ∼ H = Pm ∪H2, �H2 ∼ K1 ∪ Pn, dÚn2.5, �j = 1 �, ù

��1 �.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, d8Bb��, ù��H2 kj(

(
i
2

)
+ 1)−

(
j+1
3

)
�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪ Pm2
∪ Pn, �H2 ∼ Pm2

∪ Pn. di ≥ 3, j < 3 �, i > j, m > n, �i− 1 ≥ j, m2 ≥ n, d

Ún2.6, ù��H2 k(i− 1)j −
(
j
2

)
�.

��j = 1�, δ(K1∪Pm∪P8) = 1+1×(
(
i
2

)
+1)−

(
1+1
3

)
+(i−1)×1−

(
1
2

)
= 1×(

(
i+1
2

)
+1)−

(
1+1
3

)
=

δ(Pn)δ(K1 ∪ Pm)−
(
δ(Pn)+1

3

)
, (Ø¤á.

i ≥ 2, j ≥ 2, ék(≥ 0) ^êÆ8B{. �k = 0 �, i = j, dÚn3.1, (Ø¤á. �k 6= 0 �,

i > j, b½(Øém2 + 1 = 2k−1(n+ 1) ¤á. dÚn2.2 Ú2.3, H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i) eH1 = Pm, dK1 ∪ Pm ∪ Pn ∼ H = Pm ∪ H2, �H2 ∼ K1 ∪ Pn, dÚn2.5, ù��H2

k
(
j+1
2

)
+ 1 �.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, d8Bb��, ù��H2 kj

(
i
2

)
+ (i− 1)−

(
j+1
3

)
�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪ Pm2
∪ Pn, �H2 ∼ Pm2

∪ Pn. di > j, m > n, �m2 ≥ n, dÚn2.6, ù��H2

k(i− 1)j −
(
j
2

)
�.

�δ(K1 ∪Pm ∪Pn) =
(
j+1
2

)
+ 1 + j

(
i
2

)
+ (i− 1)−

(
j+1
3

)
+ (i− 1)j −

(
j
2

)
= j
(
i+1
2

)
+ i−

(
j+1
3

)
, (

Ø¤á.

(3) em+ 1 = 15× 2i−1, n+ 1 = 15× 2j−1, i, j ∈ Z+, y²�(2) aq, Ñ.

(4) em + 1 = 2i+1, n + 1 = 2j+1, i, j ∈ Z+, k = i − j ≥ 0, ék ^êÆ8B{. �k = 0 �,

i = j, dÚn3.1, (Ø¤á. �k 6= 0 �, i > j, b½(Øém2 + 1 = 2k−1(n + 1) ¤á. dÚn2.2

Ú2.3, H1 = Pm, Cm2+1 ½T1,1,m2−1.

(i) eH1 = Pm, dH = Pm ∪ H2 ∼ K1 ∪ Pm ∪ Pn, �H2 ∼ K1 ∪ Pn, dÚn2.5, ù��H2

k
(
j+1
2

)
�.

(ii) eH1 = Cm2+1, dH = Cm2+1 ∪H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn, �H2 ∼

K1 ∪ Pm2
∪ Pn, d8Bb��, ù��H2 kj

(
i
2

)
−
(
j+1
3

)
�.

(iii) eH1 = T1,1,m2−1, dH = T1,1,m2−1 ∪ H2 ∼ K1 ∪ Pm ∪ Pn ∼ K1 ∪ Pm2
∪ Cm2+1 ∪ Pn ∼

T1,1,m2−1 ∪Pm2
∪Pn, �H2 ∼ Pm2

∪Pn. di > j, m > n, �i− 1 ≥ j, m2 ≥ n, dÚn2.6, ù��H2

k(i− 1)j −
(
j
2

)
�.

�δ(K1∪Pm∪Pn) =
(
j+1
2

)
+ j
(
i
2

)
−
(
j+1
3

)
+(i−1)j−

(
j
2

)
= j
(
i+1
2

)
−
(
j+1
3

)
= δ(Pn)δ(K1∪Pm)−
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(
δ(Pn)+1

3

)
, (Ø¤á.

(5) em+ 1 = 2i−1(2r + 1), n+ 1 = 2j−1(2r + 1), i, j ∈ Z+, r 6= 1, 4, 7, y²�(4) aq, Ñ. 2

( ²
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