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The restricted detour distance 
graph � is the length of a longest 
restricted detour polynomial of a graph

where the summation is taken over all unordered pairs
restricted detour polynomials
are obtained in this paper.
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Introduction 
     The concept of Hosoya polynomial was first forward in 1988 by Hosoya [1]. Several authors 
Hosoya polynomials for special graphs, graphs having some kind of regularity and for compound graphs 
obtained. 
     In this paper, we consider finite connected graphs without loops or multiple edges. For undefined concepts 
and notations, see [7] and [9]. 
     Let �  be a connected graph, and let
between � and � in � is the length of a shortest 
It is clear that the induced subgraph 
defined the detour distance ��	�, �
� �	
� �� 
  . 
Later on, Chartrand, et al and many
vertices �  and �  in �, as the length of a longest 
�	
� �� 
. Therefore to differentiate between the two concepts, the 
�, denoted by  ��� 	�, �� or simply �
From the definition of the concept �
��	�, �� � 1  if and only if uv is an edge of G. One can notic
V(G) [3]. 
     An induced u-v path of length D
graph G is known as a restricted detour graph
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The restricted detour distance ��	�, �� between two vertices � 

is the length of a longest � � � path 
 in � such that 
restricted detour polynomial of a graph � denoted by ��	�; ��  and defined as follows:

��	�; �� � � ���	�,��,
�,�

 

where the summation is taken over all unordered pairs �, �  of vertices of 
detour polynomials and restricted detour indices of the ladder graph 

are obtained in this paper. 

The concept of Hosoya polynomial was first forward in 1988 by Hosoya [1]. Several authors 
Hosoya polynomials for special graphs, graphs having some kind of regularity and for compound graphs 

In this paper, we consider finite connected graphs without loops or multiple edges. For undefined concepts 

be a connected graph, and let � and � be any two vertices of �. The (standard)
is the length of a shortest � � � path 
  in �  [9]. 

It is clear that the induced subgraph � �	
� �  is 
 itself. Based on this observation, Chartrand, et al [6], in1993 
��  between �  and � as the length of a longest 

many authors [8], defined the concepts of detour distance
, as the length of a longest � � �  path 
, without assuming the induced co

. Therefore to differentiate between the two concepts, the restricted detour 
��	�, �� [5]. 

�� on the vertex set �	��, it is clear that D*(u,v) = 0 if and only if u=v and 
if and only if uv is an edge of G. One can notice that the restricted detour distance is not metric on 

v path of length D*(u,v) will be called a restricted detour path 
restricted detour graph if �	�, �� � ��	�, �� for all vertices 
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 and � of a connected 
such that � �	
� �� 
. The 

� and defined as follows: 

of vertices of G. The 
of the ladder graph ���  

The concept of Hosoya polynomial was first forward in 1988 by Hosoya [1]. Several authors have obtained 
Hosoya polynomials for special graphs, graphs having some kind of regularity and for compound graphs 

In this paper, we consider finite connected graphs without loops or multiple edges. For undefined concepts 

. The (standard) distance �	�, �� 

itself. Based on this observation, Chartrand, et al [6], in1993 
as the length of a longest � � �  path 
  for which 

detour distance  �	�, ��  between 
, without assuming the induced condition  �

restricted detour distance between � and 

(u,v) = 0 if and only if u=v and 
e that the restricted detour distance is not metric on 

restricted detour path [6], moreover a connected 
for all vertices � and � of �. All trees and 
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all complete graphs are restricted detour graphs. However, cycle graph of order � ≥ 5 is not restricted detour. 
For more properties and results on restricted detour distances, one may see [6]. 
 

Restricted Detour Polynomials 
     Let G be a connected graph. The concept of Hosoya polynomial !	�; �� is based on standard distance, 
(see [1], [4] and [10]), and the concept of detour polynomials �	�; ��  is based on detour distance. 
In a similar way, the concept of restricted detour polynomial, denoted by �∗	�; �� is defined as      �∗	�; �� = � ��∗	�,��,�,�  

where the summation is taken over all unordered pairs �, � of vertices of �.  
The index of � with respect to restricted detour distance is denoted by ��∗	�� and defined by  
                   ��∗	�� = � ��∗�,� 	�, ��,  
and will be called restricted detour index of �.It is clear that  ��∗	�� = ""# �∗	�; ��|#%&. 

One can easily notice that  �∗	�; �� = � '∗
()* 	�, +��(.  

In which '∗	�; +� is the number of unordered pairs of vertices �, � of � such that �∗	�, �� = +. 
Let � be any vertex of �, and let '∗	�, �; +� be the number of vertices of  � of � such that �∗	�, �� = +. 
Then the polynomial is defined by �∗	�, �; �� = � '∗

()* 	�, �; +��( ,  
is called the restricted detour polynomial of vertex �. It is clear that  

�∗	�; �� = 12 .� �∗
()* 	�, �; ���( + 
0. 

These concepts are illustrated in the following example. 
Example 1: Consider the graph � shown in Figure 1. 

 
 
 
 
 
 
 
 
 

Figure 1. The graph � 
 

By direct calculation using Figure 1, we obtain the restricted detour distance of the vertices, thus '∗	�, 0� = 10,   '∗	�, 1� = 14,  '∗	�, 2� = 6,   '∗	�; 3� = 7, '∗	�, 4� = 8,   '∗	�, 5� = 7,   '∗	�, 6� = 2,   '∗	�, 7� = 1. 
Hence, the restricted detour polynomial of � is  �∗	�; �� = 10 + 14� + 6�7 + 7�8 + 8�9 + 7�: + 2�; + �<  and         ��∗	�� = 143. 
The restricted detour polynomials and indices of some compound and special graphs are obtained by[2, 3, 5 
and 10]. 
In this paper, we obtain the restricted detour polynomial of the Ladder graph ��∗ . 

� � �
�

�
��

�
�
�
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The  Restricted Detour Polynomial of a Ladder graph ���  
Let 
� be a path of order �, � ≥ 2. The Ladder graph �� is +7 × 
�. It is clear that >	��� � 2�, ?	��� �
3� � 2, and �@AB �� = �. It is known [4], that the Hosoya polynomial of 
 is given by  

!	
∗; �� = �	� − +��(�C&
(%* . 

A Ladder [5], ��∗  is �� with edge �&D �� as in Figure 2. It is clear that >	��∗ � = 2�, ?	��∗ � = 3� − 1, 

 �@AB ��∗ = E�7F + 1  and  �@AB ��∗ = 2� − 1. 
 
 
 
 
 
 

 
Figure 2. The Ladder graph ��∗  , � ≥ 2  

 

The distance between vertices  �G and �GH(, also the distance between �G and �GH(D  in ��∗  are obtained in [5] 
and given by the following proposition. 
Proposition 1: For + ≥ 0,  

 �IJ∗ 	�G, �GH(� = + + 2 E(C&9 F, 
 �IJ∗ 	�G, �GH(D � = + + 1 + 2 K(9L.∎ 

Using this fact, the restricted detour polynomials of the ladder graph ��∗  are obtained in the next two 
successive theorems. 
Theorem 2.  For odd �,  � ≥ 7, we have  
         �∗	��∗ ; �� = 2� + 	3� − 1�� + 2�7 + 2 ∑ �(C&H7EOPQR F�C&(%JSTQ H& + 2��C&H7EJPUR F  + 2 ∑ �(H7KOPTR L�C&(%JSTQ H& +
��H7KJPQR L + 2 ∑    ∑ �GH7KVPTR LH	�C(�H7EJPOPTR FH&JSTQ H	GC&�(%GH7JSTQG%& + ∑    ∑ �GH7KVPTR LH	�C(�H7KJPOR LH7 +JSTQ H	GC&�(%GH7JSTQG%&2 ∑    ∑ �	(CG�H7EOPVPTR F +�(%JSTQ HG

JSTQ   C&G%7 2 ∑  ∑ �	(CG�H&H7KOPVR L +�(%JSTQ HG
JSTQ C&G%7

2 ∑    ∑ �GH7KVPTR LH	�C(�H7EJPOPTR FH& +�(%GH7�C7G%JSTQ H& ∑    ∑ �GH7KVPTR LH	�C(�H7KJPOR LH7�(%GH7�C7G%JSTQ H& +
∑ ��H7KVPQR LH7KJPVPQR LH&�C7G%7 + ∑ �	�C&�H7E VPUR  FH7E JPVPUR  F + ∑    ∑ �  (H7EOPQR FH	�CG�H7E JPVPTR  FJSTQ H	(C&�G%(H7JSTQ(%&�C&G%& +∑    ∑ �  (H7EOPQR FH	�CG�H7E JPVPTR  F�G%(H7�C7(%JSTQ H& . 
Proof.   
           Let �G and �( (or  �(D ) where |@ � +| ≠ 1 be two vertices of ��∗  . We refer to Figure 2, the following 
cases can be distinguished 

Case Ӏ : For  @ = 1 and  
�H&7 + 1 ≤ + ≤ � − 1  	Y� Notice that the path 
& , 
& : �& , �&D  , �7D  , �8D  , �8 , �9  , �: , … , �(D  , �( (or … , �(C& , �()  

is the longest �& − �( path with < 
& >= 
& .  

Evidently by Proposition 1, �∗	�&, �(� = 	+ − 1� + 2 E(C79 F.  
From the symmetry of ��∗  , we have �∗	�&, �(� = �∗	�&D , �(D � . Thus the corresponding polynomial is  

�
�7

� �G

� �
� �G

�GD �(D

�( �
�

�(

�(D ��D

���

�
. . . . . . . . . 
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�&	�� � 2 � �	(C&�H7E(C7
9 F

�C&

(%�H&
7 H&

. 

	[� Notice that the path 
7 ,        

7 : �& , �&D  , �7D  , �8D  , �8 , �9  , �: , …  , �(  , �(D  (or … , �(C&D  , �(D  � 

is the longest �& − �(D  path with < 
7 >= 
7  which of the length + + 2 K(C&9 L [as in Proposition 1]. 

Evidently   �∗	�&, �(D � = �∗	�&D , �(�. 
In this fact  the corresponding polynomial is  

�7	�� = 2 � �(H7K(C&9 L�C&
(%�H&7 H&

. 
Case ӀӀ : For  @ = 1 and + = � 	Y� For the vertices �& and �� there is a restricted detour path 
8 , namely  
8 : �& , �7  , �7D  , �8D  , �9D  , �9 , �:  , �; , … , ��D  , �� (or … , ��C& , ��)  

which is of the length  	� − 1� + 2 E�C89 F. 
Now, �∗	�&, ��� = �∗	�&D , ��D � , this produce the polynomial  �8	�� = 2�	�C&�H7EJPUR F. 	[� For the vertices �& and ��D  there is a restricted detour path 
9 , namely  
9 : �& , �7  , �7D  , �8D  , �9D  , �9 , �:  , �; , … , �� , ��D   (or … , ��C&D  , ��D )  

which is of the length  � + 2 K�C79 L the corresponding polynomial is  

�9	�� = ��H7KJPQR L . 	\� For particular if + = 2 , notice that there is exactly two restricted detour paths between �& and �7D  which 
are  
: : �& , �7 , �7D  or  
:D : �& , �&D  , �7D  both are of length 2 . Evidently   �∗	�&, �7D � = �∗	��C&, ��D �, the 
corresponding polynomial is �:	�� = 2�7 . 

Case ӀӀӀ : For  1 ≤ @ ≤ �H&7   and @ + 2 ≤ + ≤ �H&7 + 	@ − 1� 	Y� From the Figure 2. We notice that the path 
; ,  
; : �G  , �GD , �GC&D  , �GC7D  , �GC7 , �GC8  , �GC9 , … , �7D  , �&D  (or … , �& , �&D ) , �� , ��D  , ��C&D  , ��C7D  , ��C7 , ��C8 , ��C9 , … , �(D  ,�(  (or … , �(H& , �( ) is a longest �G − �( path with < 
; >= 
; and has length   

                  @ + 2 KGC&9 L + 	� − +� + 2 E�C(C&9 F + 1.  

Evidently , �∗	�G, �(� = �∗	��CGH&D , ��C(H&D � , this produce the polynomial  

                     �;	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�H&7 H	GC&�

(%GH7
�H&7
G%& . 

	[� Notice that the restricted detour path between the vertices �G and  �( D  is 
< , where 
< : �G  , �GD , �GC&D  , �GC7D  , �GC7 , �GC8  , �GC9 , … , �7D  , �&D  (or … , �& , �&D ) , �� , ��D  , ��C&D  , ��C7D  , ��C7 , ��C8 , ��C9 , … , �(  , �(D  (or … , �(H&D  , �(D  ) 
which is of the length  @ + 2 KGC&9 L + 	� − +� + 2 K�C(9 L + 2. 

Now the corresponding polynomial is  

 �<	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7
�H&7 H	GC&�

(%GH7
�H&7
G%& . 

Case IV : For 2 ≤ @ ≤ �H&7 − 1 and  
�H&7 + @ ≤ + ≤ � 
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	Y� We notice that the restricted detour path between the vertices �G and  �( , namely 

] : �G  , �GD , �GH&D  , �GH7D  , �GH7 , �GH8  , �GH9 , … , �(D  , �(  (or … , �(C&D  , �() with < 
] >= 
] 

which is of the length  	+ − @� + 2 E(CGC&9 F. 
Evidently �∗	�G, �(� = �∗	�GD, �(D � , the corresponding polynomial is  

�]	�� = 2 �    � �	(CG�H7E(CGC&9 F�
(%�H&7 HG

�H&7 C&
G%7 . 

	[� There is the restricted detour path between the vertices �G and  �(D  which of the length                              	+ − @� + 1 + 2 K(CG9 L. For the symmetry of ��∗  , we have  �∗	�G, �(D � = �∗	�GD, �(� , by this fact the 

polynomial is  

�^	�� = 2 �    � �	(CG�H&H7K(CG9 L�
(%�H&7 HG

�H&7 C&
G%7 . 

Case V :  For 
�H&7 + 1 ≤ @ ≤ � − 2 and  @ + 2 ≤ + ≤ � 	Y� For the values of  @ and  +,  the restricted detour path between the vertices �G and  �(  is of the  length  

 @ + 2 KGC&9 L + 	� − +� + 2 E�C(C&9 F + 1 .  

Evidently , �∗	�G, �(� = �∗	��CGH&D , ��C(H&D � , and it is corresponding  polynomial is  

�&*	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7

�C7
G%�H&7 H&

. 
	[� For the same values of  @ and + the restricted detour path between the vertices �G and �(D   , is of  the  
length  

 @ + 2 KGC&9 L + 	� − +� + 2 K�C(9 L + 2 .  the  corresponding  polynomial is  

�&&	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�
(%GH7

�C7
G%�H&7 H&

. 
Case VI : 
For  2 ≤ @ ≤ � − 2 . 
We notice that from Figure 2, there is a restricted detour path between the vertices �G and  �GH&D  , of length  @ + 2 KGC79 L + 	� − @� + 2 K�CGC79 L + 1. 
Also, between vertices �GD and �GH& there is a restricted detour path of length 	@ − 1� + 2 EGC89 F + 	� − @� +2 E�CGC89 F , their corresponding polynomials are  

�&7	�� = � ��H7KGC79 LH7K�CGC79 LH&�C7
G%7 , 

and          
�&8	�� = � �	�C&�H7E GC89  FH7E �CGC89  F�C&

G%& . 
Case VII : 

 	Y� For  1 ≤ + ≤ �H&7  and +2 ≤ @ ≤ �H&7 + 	+ − 1� . The restricted detour path between the vertices �(D  and �G is of the length   + + 2 E(C79 F + 	� − @� + 2 E�CGC&9 F , the corresponding polynomial is  
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�&9	�� � �    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F.
�H&7 H	(C&�

G%(H7
�H&7
(%&  

	[� For  
�H&7 ≤ + ≤ � − 2 and + + 2 ≤ @ ≤ � .The restricted detour path between the vertices �(D  and �G is of 

the length   + + 2 E(C79 F + 	� − @� + 2 E�CGC&9 F , the corresponding polynomial is  

�&:	�� = �    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F�
G%(H7

�C7
(%�H&7 H&

. 
Now, since the order of ��∗  is 2� and it is size is 3� − 1 and adding the polynomials obtained from all the 
cases, we get the required result. ∎ 
Corollary 3: Taking the derivative of  �∗	��∗ ; �� given in Theorem 2 with respect to � and for � = 1 we get 
the restricted detour index of ��∗ . ∎ 
Theorem 4: For even , � ≥ 6, we have  

�∗	��∗ ; �� = 2� + 	3� − 1�� + 2�7 + � ��H7KGC79 LH7K�CGC79 LH& +�C7
G%7 � �	�C&�H7EGC89 FH7E�CGC89 F + �	���C&

G%& , 
where 

�	�� =
_̀̀
a
`̀b�&	��       cde  @ = �2 ≡ 0	Bd� 4�

�7	��       cde  @ = �2 ≡ 1	Bd� 4�
�8	��       cde  @ = �2 ≡ 2	Bd� 4�
�9	��       cde  @ = �2 ≡ 3	Bd� 4�,

g 
in which  

�&	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7HG

(%GH7G∈iTT
+ 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&  +

�7H	GC&�
(%GH7G∈iTQ

 

2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7

�C7
G%�7H& + 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGH&G∈iTT∖{&} + 

2 � �	(C&�H7E(C79 F�C&
(%�7H7 +  2�	�C&�H7E�C89 F + 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGG∈iTQ
+ 

�    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 + �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�
(%GH7

�C7
G%�7H&  

�7H	GC&�
(%GH7

�7
G%&  

�    � �	(CG�H&H7K(CG9 L�
(%�7HG + 2 � �(H7K(C&9 L�C&

(%�7H& + ��H7K�C79 L + 
�7

G%7  

�    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F
�7H	(C&�

G%(H7
�7

(%& + �    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F�
G%(H7

�C7
(%�7H& + 
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�    � �	GC(�H&H7KGC(9 L�
G%�7H( ,

�7
(%7  

�7	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7H	GC&�
(%GH7G∈iQT

+ 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7HG

(%GH7G∈iQQ
+ 

2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7

�C7
G%�7H& + 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGG∈iQT
+ 2 � �	(C&�H7E(C79 F�C&

(%�7H7 + 

2�	�C&�H7E�C89 F + 2 � � �	(CG�H7E(CGC&9 F�
(%�7HGH&G∈iQQ∖{&,�7} + � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 + 

�7HG
(%GH7G∈iQU

 

 � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7H	GC&�
(%GH7G∈iQR

+ �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�
(%GH7

�C7
G%�7H& +  ��H7K�C79 L   +           

� � �	(CG�H&H7K(CG9 L + �
(%�7HGH&G∈iQU∖{&,�7} � � �	(CG�H&H7K(CG9 L �

(%�7HGG∈iQR
+ � �(H7K(C&9 L�C&

(%�7H7 + 

� � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H(

G%(H7(∈iQm
+ � � �(H7E(C79 FH	�CG�H7E�CGC&9 F + 

�7H	(C&�
G%(H7(∈iQn

 

�    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& + � � �	GC(�H&H7KGC(9 L �

G%�7H(H&(∈iQm
+ � �GH7KGC&9 L�C&

G%�7H& + 

� � �	GC(�H&H7KGC(9 L �
G%�7H((∈iQn∖{&} , 

�8	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7H	GC&�
(%GH7

�7
G%& + 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�

(%GH7
�C7

G%�7H& + 

2 �    � �	(CG�H7E(CGC&9 F�
(%�7HG

�7
G%7 + 2 � �	(C&�H7E(C79 F�C&

(%�7H& + 2�	�C&�H7E�C89 F + 

� � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7H	GC&�
(%GH7G∈iUT

+  � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 +
�7HG

(%GH7G∈iUQ
 

�    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�
(%GH7

�C7
G%�7H& + � � �	(CG�H&H7K(CG9 L �

(%�7HGG∈iUT
+ � �(H7K(C&9 L�C&

(%�7H7 + 

� � �	(CG�H&H7K(CG9 L �
(%�7HGH&G∈iUQ∖{&,�7} + ��H7K�C79 L + � � �(H7E(C79 FH	�CG�H7E�CGC&9 F +

�7H(
G%(H7(∈iUU
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� � �(H7E(C7
9 FH	�CG�H7E�CGC&

9 F +
�
7H	(CG�

G%(H7(∈iUR

�    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& + 

� � �	GC(�H&H7KGC(9 L +�
G%�7H(H&(∈iUU

� � �	GC(�H&H7KGC(9 L �
G%�7H( −(∈iUR

��H7K�C&9 L, 
and 

�9	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7HG

(%GH7G∈iRT
+ 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&

�7H	GC&�
(%GH7G∈iRQ

+ 

   2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7 + 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGH&G∈iRT∖{&} + 2�	�C&�H7E�C89 F�C7
G%�7H& + 

2 � �	(C&�H7E(C79 F�C&
(%�7H7 + 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGG∈iRQ
+ � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 

�7H	GC&�
(%GH7G∈iRU

+ 

� � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7HG

(%GH7G∈iRR
+ �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�

(%GH7
�C7

G%�7H& + ��H7K�C79 L + 

� � �	(CG�H&H7K(CG9 L �
(%�7HGG∈iRU

+ � � �	(CG�H&H7K(CG9 L �
(%�7HGH&G∈iRR∖{&,�7} +   � �(H7K(C&9 L�C&

(%�7H7 + 

� � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H	(C&�

G%(H7(∈iRm
+ � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 

�7H(
G%(H7(∈iRn

+ 

 

�    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& + � � �	GC(�H&H7KGC(9 L �

G%�7H(H&(∈iRn∖{�7} − ��H7K�C&9 L + 

� � �	GC(�H&H7KGC(9 L �
G%�7H((∈iRm

. 
Proof: 
   We refer to Figure 2, four main cases can be distinguished for finding �	�� in which �	�� is the 
polynomial corresponding to all possibilities of �G, �( and �G, �(D . 

Case I : 
�[ ≡ o	pqrs� 

Denote           t&& = {@ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 1	Bd�4� de @ ≡ 2	Bd�4�}  and 

                t&7 = {@ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 0	Bd�4� de @ ≡ 3	Bd�4�}. 
(1) Let �G and �( be two non-adjacent vertices of �	��∗ �. Then the following subcases are considered: 

(a) If  @ ∈ t&& and @ + 2 ≤ + ≤ �7 + @  or    @ ∈ t&7 and @ + 2 ≤ + ≤ �7 + 	@ − 1�,  or if    

  
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ � , then by Theorem 2 Case III (1) and Case V  (1) , we get 

  �∗	�G, �(� = @ + 2 v@ − 14 w + 	� − +� + 2 x� − + − 14 y + 1. 
From the symmetry of ��∗  graph, �∗	�G, �(� = �∗	��CGH&D , ��C(H&D �, the corresponding polynomials are 
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�&	�� � 2 � � �GH7KGC&
9 LH	�C(�H7E�C(C&

9 FH&

�
7HG

(%GH7G∈iTT

, 
�7	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&,

�7H	GC&�
(%GH7G∈iTQ

 

�8	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7

�C7
G%�7H& . 

(b) If   @ ∈ t&& ∖ {1} and  
�7 + @ + 1 ≤ + ≤ �  or  @ = 1 and  

�7 + 2 ≤ + ≤ � − 1 or if 

         @ ∈ t&7 and  
�7 + @ ≤ + ≤ �  then by Theorem 2 case I (1) , case II (1) and case IV (1) we get   �∗	�G, �(� = 	+ − @� + 2 E(CGC&9 F and  �∗	�&, �(� = 	+ − 1� + 2 E(C79 F and if  @ = 1 and + = �  then    �∗	�&, ��� = 	� − 1� + 2 E�C89 F.   

From the symmetry of ��∗ ,  �∗	�G, �(� = �∗	��CGH&D , ��C(H&D �, the corresponding polynomials are: 

�9	�� = 2 � � �	(CG�H7E(CGC&9 F�
(%�7HGH&G∈iTT∖{&} , 

�:	�� = 2 � �	(C&�H7E(C79 F�C&
(%�7H7 , 

�;	�� = 2�	�C&�H7E�C89 F 
�<	�� = 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGG∈iTQ
. 

(2) For the restricted detour between �G and �(D :            

(a) If 1 ≤ @ ≤ �7   A�� @ + 2 ≤ + ≤ �7 + 	@ − 1�  or if   
�7 + 1 ≤ @ ≤ � − 2 and  @ + 2 ≤ + ≤ � 

then similarly from Theorem 2 Case III (2) , Case V (2) we get   �∗	�G, �(D � = @ + 2 KGC&9 L + 	� − +� +2 K�C(9 L + 2. 
This produce the polynomials        

�]	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7
�7H	GC&�
(%GH7

�7
G%& , 

�^	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�
(%GH7

�C7
G%�7H& . 

(b) If  2 ≤ @ ≤ �7   A�� �7 + @ ≤ + ≤ �  or  @ = 1 A�� �7 + 1 ≤ + ≤ � − 1 or @ = 1 A�� + = �  then from 

Theorem 2 Case I (2) ,Case II (2) , Case IV (2)  we get :   �∗	�G, �(D � = 	+ − @� + 1 + 2 v+ − @4 w, 
  �∗	�&, �(D � = + + 2 v+ − 14 w, 
  �∗	�&, ��D � = � + 2 v� − 24 w. 

Evidently,  �∗	�&, �(D � = �∗	�&D , �(� where  
�7 + @ ≤ + ≤ � − 1 the polynomials are 
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 �&*	�� = �    � �	(CG�H&H7K(CG9 L�
(%�7HG

�7
G%7 , 

  �&&	�� = 2 � �(H7K(C&9 L�C&
(%�7H& , 

�&7	�� = ��H7K�C79 L. 
(c) If 1 ≤ + ≤ �7   A�� + + 2 ≤ @ ≤ �7 + 	+ − 1�  or  

�7 + 1 ≤ + ≤ � − 2 A�� + + 2 ≤ @ ≤ �  then from 

Theorem 2 Case VII (1) and (2) the restricted detour distance is    �∗	�(D  , �G � = + + 2 x+ − 24 y + 	� − @� + 2 x� − @ − 14 y, 
and the corresponding polynomials are 

�&8	�� = �    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F
�7H	(C&�

G%(H7
�7

(%& , 
�&9	�� = �    � �  (H7E(C79 FH	�CG�H7E �CGC&9  F�

G%(H7
�C7

(%�7H& . 
(d) If 2 ≤ + ≤ �7   A�� �7 + + ≤ @ ≤ �  then from Figure 2 we notice that between �(D  and �G where 2 ≤ + ≤�7   A�� �7 + + ≤ @ ≤ �  there is a restricted detour path P , namely 
 : �(D  , �(  , �(H&  , �(H7 , �(H7D  , �(H8D  , �(H9D  ,     … , �GD , �G (or … , �GC& , �G) which is of the length  	@ − +� + 1 + 2 v@ − +4 w.  
The polynomial is 

�&:	�� = �    � �	GC(�H&H7KGC(9 L�
G%�7H(

�7
(%7 . 

Case II : 
�[ ≡ Y	pqrs� 

Denote   t7& = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 0	Bd�4� |,   
               t77 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≢ 0	Bd�4� |,  
               t78 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 1	Bd�4� |,   
               t79 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≢ 1	Bd�4� |,  
               t7: = { + ∶ 1 ≤ + ≤ �7  A�� + ≡ 3	Bd�4� |,   
               t7; = { + ∶ 1 ≤ + ≤ �7  A�� + ≢ 3	Bd�4� |.  
(1) Let �G and �( be two non-adjacent vertices in �	��∗ �. Then the following subcases are considered: 

(a) If  @ ∈ t7& and @ + 2 ≤ + ≤ �7 + 	@ − 1�  or    @ ∈ t77 and @ + 2 ≤ + ≤ �7 + @  or    
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ � then by Theorem 2 Case III (1) and Case V  (1) , we get    �∗	�G, �(� = @ + 2 v@ − 14 w + 	� − +� + 2 x� − + − 14 y + 1. 

Evidently, �∗	�G, �(� = �∗	��CGH&D , ��C(H&D � and then we get the following polynomials  



JZS (2017) 19 – 2 (Part-A) 
 

167 

 

�&	�� � 2 � � �GH7KGC&
9 LH	�C(�H7E�C(C&

9 FH&

�
7H	GC&�

(%GH7G∈iQT

, 
�7	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&

�7HG
(%GH7G∈iQQ

, 
�8	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�

(%GH7
�C7

G%�7H& . 
(b) If    @ ∈ t7& and  

�7 + @ ≤ + ≤ �  or  @ = 1 and  
�7 + 2 ≤ + ≤ � − 1 or   @ ∈ t77 ∖ {1, �7} and  

�7 + @ + 1 ≤+ ≤ �  then   �∗	�G, �(� = 	+ − @� + 2 E(CGC&9 F  and   �∗	�&, �(� = 	+ − 1� + 2 E(C79 F  and if  @ = 1 and + = �    then    �∗	�&, ��� = 	� − 1� + 2 E�C89 F.   
By similar way we get the following polynomials  

�9	�� = 2 � � �	(CG�H7E(CGC&9 F�
(%�7HGG∈iQT

, 
�:	�� = 2 � �	(C&�H7E(C79 F�C&

(%�7H7 , 
�;	�� = 2�	�C&�H7E�C89 F, 

�<	�� = 2 � � �	(CG�H7E(CGC&9 F.�
(%�7HGH&G∈iQQ∖{&,�7}  

(2) For the restricted detour distance between �G and �(D  , similarly, we have  

(a) If @ ∈ t78 and @ + 2 ≤ + ≤ �7 + @  or   @ ∈ t79 and  @ + 2 ≤ + ≤ �7 + 	@ − 1�  or   
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ �   then   �∗	�G, �(D � = @ + 2 KGC&9 L + 	� − +� + 2 K�C(9 L + 2. 

Thus, we have the following polynomials:        

�]	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7HG

(%GH7G∈iQU
, 

�^	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7H	GC&�
(%GH7G∈iQR

, 
�&*	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�

(%GH7
�C7

G%�7H& . 
(b)  If  @ ∈ t78 ∖ {1, �7} and  

�7 + @ + 1 ≤ + ≤ �  or    @ ∈ t79 and 
�7 + @ ≤ + ≤ �  or     

  @ = 1  and  
�7 + 2 ≤ + ≤ � − 1, then similarly the restricted detour distance are  

  �∗	�G, �(D � = 	+ − @� + 1 + 2 v+ − @4 w  , �∗	�&, �(D � = + + 2 v+ − 14 w 
 and    �∗	�&, ��D � = � + 2 K�C79 L, 

the corresponding polynomials are 
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�&&	�� � � � �	(CG�H&H7K(CG
9 L �

(%�7HGH&G∈iQU∖{&,�7} , 
    �&7	�� = � � �	(CG�H&H7K(CG9 L �

(%�7HGG∈iQR
, 

  �&8	�� = � �(H7K(C&9 L�C&
(%�7H7 , 

�&9	�� = ��H7K�C79 L. 
(c) If  + ∈ t7: and  + + 2 ≤ @ ≤ �7 + +  or + ∈ t7; and + + 2 ≤ @ ≤ �7 + 	+ − 1� or  

�7 + 1 ≤ + ≤ � − 2  and  + + 2 ≤ @ ≤ �   then by the same way   �∗	�(D  , �G � = + + 2 x+ − 24 y + 	� − @� + 2 x� − @ − 14 y, 
and the polynomials are 

�&:	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H(

G%(H7(∈iQm
, 

�&;	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H	(CG�

G%(H7(∈iQn
, 

�&<	�� = �    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& . 

(d) If  + ∈ t7: and  
�7 + + + 1 ≤ @ ≤ � or + ∈ t7; and  

�7 + + ≤ @ ≤ � or + = 1 and  
�7 + 1 ≤ @ ≤ � − 1, then  

there is a restricted detour path as in Case I (d) above, we have the following polynomials: 

�&]	�� = � � �	GC(�H&H7KGC(9 L �
G%�7H(H&(∈iQm

, 
�&^	�� = � � �	GC(�H&H7KGC(9 L �

G%�7H((∈iQn∖{&} , 
�7*	�� = � �GH7KGC&9 L�C&

G%�7H& . 
Case III : 

�[ ≡ [	pqrs� 

Denote    t8& = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 0	Bd�4� de @ ≡ 3	Bd�4�|,   
               t87 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 1	Bd�4� de @ ≡ 2	Bd�4�  |,   
               t88 = { + ∶ 1 ≤ + ≤ �7  A�� + ≡ 0	Bd�4� de + ≡ 3	Bd�4�|,  
               t89 = { + ∶ 1 ≤ + ≤ �7  A�� + ≡ 1	Bd�4� de + ≡ 2	Bd�4�|.    
(1) Also for two non-adjacent vertices �G and �( in �	��∗ �, we have the following subcases: 

(a) If  1 ≤ @ ≤ �7  and  @ + 2 ≤ + ≤ �7 + 	@ − 1� or  
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ � 

   then  �∗	�G, �(� = @ + 2 KGC&9 L + 	� − +� + 2 E�C(C&9 F + 1, 
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and we get the following polynomials: 

�&	�� � 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7H	GC&�
(%GH7

�7
G%& , 

 �7	�� = 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&.�
(%GH7

�C7
G%�7H&  

(b) If    2 ≤ @ ≤ �7 and  
�7 + @ ≤ + ≤ �  or  @ = 1 and  

�7 + 1 ≤ + ≤ � − 1  then    �∗	�G, �(� = 	+ − @� + 2 E(CGC&9 F and   �∗	�&, �(� = 	+ − 1� + 2 E(C79 F and if  @ = 1 and + = �  then    �∗	�&, ��� = 	� − 1� + 2 E�C89 F,   
the corresponding polynomials are: 

�8	�� = 2 �    � �	(CG�H7E(CGC&9 F�
(%�7HG

�7
G%7 , 

�9	�� = 2 � �	(C&�H7E(C79 F�C&
(%�7H& , 

�:	�� = 2�	�C&�H7E�C89 F. 
(2) For the restricted detour distance between �G and �(D  the subcases are: 

(a) If  @ ∈ t8& and @ + 2 ≤ + ≤ �7 + 	@ − 1�  or   @ ∈ t87 and  @ + 2 ≤ + ≤ �7 + @  or   
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ �   then   �∗	�G, �(D � = @ + 2 KGC&9 L + 	� − +� + 2 K�C(9 L + 2, 

 and the polynomials are: 

�;	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7H	GC&�
(%GH7G∈iUT

, 
                                                �<	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 

�7HG
(%GH7G∈iUQ

, 
�]	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7�

(%GH7
�C7

G%�7H& . 
(b) If     @ ∈ t8& and  

�7 + @ ≤ + ≤ �  or    @ ∈ t87 ∖ {1, �7}  and 
�7 + @ + 1 ≤ + ≤ �  or      @ = 1  and  

�7 + 2 ≤+ ≤ � − 1, then    �∗	�G, �(D � = 	+ − @� + 1 + 2 K(CG9 L  , �∗	�&, �(D � = + + 2 K(C&9 L 
 and   �∗	�&, ��D � = � + 2 K�C79 L. 

Thus the corresponding polynomials are: 

               �^	�� = � � �	(CG�H&H7K(CG9 L �
(%�7HGG∈iUT

, 
    �&*	�� = � � �	(CG�H&H7K(CG9 L �

(%�7HGH&G∈iUQ∖{&,�7} , 
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  �&&	�� = � �(H7K(C&9 L�C&
(%�7H7 , 

�&7	�� = ��H7K�C79 L. 
(c) If   + ∈ t88 and  + + 2 ≤ @ ≤ �7 + +  or + ∈ t89 and + + 2 ≤ @ ≤ �7 + 	+ − 1� or  

�7 + 1 ≤ + ≤ � − 2  and  + + 2 ≤ @ ≤ �  then   �∗	�(D  , �G � = + + 2 E(C79 F + 	� − @� + 2 E�CGC&9 F, 
and we get the following polynomials 

�&8	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H(

G%(H7(∈iUU
, 

�&9	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H	(C&�

G%(H7(∈iUR
, 

�&:	�� = �    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& . 

(d) If  + ∈ t88 and  
�7 + + + 1 ≤ @ ≤ � or + ∈ t89 ∖ {1} and  

�7 + + ≤ @ ≤ � or + = 1 and  
�7 + 1 ≤ @ ≤ � −1, then the corresponding polynomials are: 

 �&;	�� = � � �	GC(�H&H7KGC(9 L �
G%�7H(H&(∈iUU

, 
�&<	�� = � � �	GC(�H&H7KGC(9 L �

G%�7H( −(∈iUR
��H7K�C&9 L. 

  Case IV : 
�[ ≡ \	pqrs� 

Let          t9& = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 1	Bd�4� |,   
               t97 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≢ 1	Bd�4� |,  
               t98 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≡ 0	Bd�4� |,   
               t99 = { @ ∶ 1 ≤ @ ≤ �7  A�� @ ≢ 0	Bd�4� |,  
               t9: = { + ∶ 1 ≤ + ≤ �7  A�� + ≡ 2	Bd�4� |,   
               t9; = { + ∶ 1 ≤ + ≤ �7  A�� + ≢ 2	Bd�4� |.  
(1) Let �G and �( be two non-adjacent vertices in �	��∗ �. Then the following subcases are considered: 

(a) If  @ ∈ t9& and @ + 2 ≤ + ≤ �7 + @  or    @ ∈ t97 and @ + 2 ≤ + ≤ �7 + 	@ − 1�  or    
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ �   then  �∗	�G, �(� = @ + 2 KGC&9 L + 	� − +� + 2 E�C(C&9 F + 1, 

and we get the following polynomials  

�&	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7HG

(%GH7G∈iRT
, 

�7	�� = 2 � � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&
�7H	GC&�
(%GH7G∈iRQ

, 
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�8	�� � 2 �    � �GH7KGC&9 LH	�C(�H7E�C(C&9 FH&�
(%GH7

�C7
G%�7H& . 

(b) If   @ ∈ t9& ∖ {1}  and  
�7 + @ + 1 ≤ + ≤ �  or  @ = 1 and  

�7 + 2 ≤ + ≤ � − 1 or  

         @ ∈ t97 and  
�7 + @ ≤ + ≤ �  then   �∗	�G, �(� = 	+ − @� + 2 E(CGC&9 F  and   �∗	�&, �(� = 	+ − 1� +2 E(C79 F and if  @ = 1 and + = �  then    �∗	�&, ��� = 	� − 1� + 2 E�C89 F,   

and we get the following polynomials  

�9	�� = 2 � � �	(CG�H7E(CGC&9 F�
(%�7HGH&G∈iRT∖{&}  , 

�:	�� = 2 � �	(C&�H7E(C79 F�C&
(%�7H7 , 

�;	�� = 2�	�C&�H7E�C89 F, 
�<	�� = 2 � � �	(CG�H7E(CGC&9 F�

(%�7HGG∈iRQ
. 

(2) For the restricted detour distance between �G and �(D : 

(a)  If  @ ∈ t98 and @ + 2 ≤ + ≤ �7 + 	@ − 1�  or   @ ∈ t99 and  @ + 2 ≤ + ≤ �7 + @  or   
�7 + 1 ≤ @ ≤ � − 2  and  @ + 2 ≤ + ≤ �   then   �∗	�G, �(D � = @ + 2 KGC&9 L + 	� − +� + 2 K�C(9 L + 2. 

The corresponding polynomials are:        

�]	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 
�7H	GC&�
(%GH7G∈iRU

, 
                                                �^	�� = � � �GH7KGC&9 LH	�C(�H7K�C(9 LH7 

�7HG
(%GH7G∈iRR

, 
�&*	�� = �    � �GH7KGC&9 LH	�C(�H7K�C(9 LH7.�

(%GH7
�C7

G%�7H&  

(b) If  @ ∈ t98 and  
�7 + @ ≤ + ≤ �  or    @ ∈ t99 ∖ {1, �7}  and  

�7 + @ + 1 ≤ + ≤ �  or     @ = 1  and  
�7 + 2 ≤+ ≤ � − 1, then   �∗	�G, �(D � = 	+ − @� + 1 + 2 K(CG9 L  , �∗	�&, �(D � = + + 2 K(C&9 L  and  �∗	�&, ��D � = � +2 K�C79 L , 

 
and we have the following polynomials: 

�&&	�� = � � �	(CG�H&H7K(CG9 L �
(%�7HGG∈iRU

, 
    �&7	�� = � � �	(CG�H&H7K(CG9 L �

(%�7HGH&G∈iRR∖{&,�7} , 
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  �&8	�� = � �(H7K(C&9 L�C&
(%�7H7 , 

�&9	�� = ��H7K�C79 L. 
(c) If  + ∈ t9: and  + + 2 ≤ @ ≤ �7 + 	+ − 1�  or + ∈ t9; and + + 2 ≤ @ ≤ �7 + + or  

�7 + 1 ≤ + ≤ � − 2  and  + + 2 ≤ @ ≤ �  then   �∗	�(D  , �G � = + + 2 E(C79 F + 	� − @� + 2 E�CGC&9 F, 
and we get the following polynomials 

�&:	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H	(C&�

G%(H7(∈iRm
, 

�&;	�� = � � �(H7E(C79 FH	�CG�H7E�CGC&9 F 
�7H(

G%(H7(∈iRn
, 

�&<	�� = �    � �(H7E(C79 FH	�CG�H7E�CGC&9 F�
G%(H7

�C7
(%�7H& . 

(d) If  + ∈ t9: and  
�7 + + ≤ @ ≤ � or + ∈ t9; ∖ {1, �7} and  

�7 + + + 1 ≤ @ ≤ � or + = 1 and  
�7 + 2 ≤ @ ≤� − 1,  then the corresponding polynomials are: 

 �&]	�� = � � �	GC(�H&H7KGC(9 L �
G%�7H((∈iRm

, 
�&^	�� = � � �	GC(�H&H7KGC(9 L �

G%�7H(H&(∈iRn∖{�7} − ��H7K�C&9 L. 
 
Now, add the polynomials obtained from all the cases alone, we get �&	��, �7	��, �8	�� and �9	�� 
respectively. 
Since, the order in ��∗  is 2�, size is 	3� − 1� and    �∗	�&, �7D � =   �∗	��C&, ��D � = 2,   �∗	�G, �GH&D � = � + 2 KGC79 L + 2 K�CGC79 L + 1   where 2 ≤ @ ≤ � − 2, 
and   �∗	�GD , �GH&� = 	� − 1� + 2 E GC89  F + 2 E �CGC89  F    where 1 ≤ @ ≤ � − 1. 

So, from Theorem 2, Case II (3) and Case (VI) (1), (2) we get the following corresponding polynomials: �7*	�� = 2�7, 
�7&	�� = � ��H7KGC79 LH7K�CGC79 LH&,�C7

G%7  

�77	�� = � �	�C&�H7E GC89  FH7E �CGC89  F�C&
G%& . 

Finally, adding the polynomials we get the required result.∎ 
Remark 1: For small values of � we can obtain the restricted detour polynomials by direct calculation as 
given below:  �∗	�7∗ ; �� = 4 + 5� + �7,       �∗	�8∗ ; �� = 6 + 8� + 6�7 + �8, �∗	�9∗ ; �� = 8 + 10� + 2�7 + 5�8 + 7�9 + 3�:,  
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��	�:� ; �� = 10 + 14� + 2�7 + �8 + 10�9 + 10�: + 8�;. 
Corollary 5. Taking the derivative of �∗	��∗ ; ��� given in Theorem 4 with respect to � and for � = 1, we get 
the restricted detour index of  ��∗ . ∎ 

In the next theorem we determine the restricted detour diameter of ��∗ . 
Theorem 6. For � ≥ 3, we have   

�@AB∗	��∗ � = ~ 	� − 1� + 2 x � − 34  y            @c � ≡ 0	Bd�4� de � ≡ 1	Bd�4� 
� + 2 v� − 24 w                           @c � ≡ 2	Bd�4� de � ≡ 3	Bd�4�.g 

Proof. 
          To find the restricted detour diameter of ��∗  we focus on the longest path 
 such that  � < 
 >= 
  of  ��∗  and for these we have two cases: 
Case I : If  � ≡ 0	Bd�4� de � ≡ 1	Bd�4� then the longest path in the graph  ��∗  is between �& and   �� 

which is of the length  	� − 1� + 2 E �C89  F. 
Case II : If  � ≡ 2	Bd�4� de � ≡ 3	Bd�4� then the longest path in the graph  ��∗  is between �& and  ��D  

which is of the length  � + 2 K�C79 L. 
Notice that these longest paths are not unique, as �∗	�&, �8D � = �∗	�&, ��D �  and   �∗	�&, �8� =�∗	�&, ���. ∎                                                                                                                        
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