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Abstract

Graph theory has been studied different areas such as mathematics, information and
chemistry sciences. It is about descriptors in quantitative structure property relationship
(QSPR) and quantitative structure activity relationship (QSAR) studies in the chemical
network. Let G = (V(G), E(G)) be a graph without directed and multiple edges and without
loops. A lot of topological indices have been defined for QSPR/QSAR studies. There are
several types of these indices such as degree-based indices, eccentricity-based indices,
and so on. The eccentricity-based topological indices are very important QSPR/QSAR
studies, also recently these indices have been studied in many papers. In this paper, some

eccentricity-based topological indices namely the connective eccentricity index £“(G), the
eccentric connectivity index £°(G), the modified eccentric connectivity index & (G), the
total eccentricity index &(G), the Zagreb eccentricity indices M;(G), M, (G), M,(G), the

average eccentricity index avec(G), the eccentricity based geometric-arithmetic index GA,(G)
and new version of ABC index such as ABC,(G) have been computed for line and para-line
graphs of some convex polytopes D,, Q, and R, which are geometric graphs.
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1. Introduction

Graph theory’s diverse applications in natural science (Mathematics,
Chemistry, Biology, and so on), especially it has become an important
component of the mathematical chemistry sciences. A chemical graph
is a graph in which the atoms of the molecule represented by the vertex
and the covalent bonds between these atoms are represented by edges of
the corresponding vertices [5, 6, 34]. In chemical graph theory, a lot of
graphical invariants have been used for obtaining correlations of chemical
structures with various chemical reactivity, physical and biological
[2]. These are called topological indices of graphs in the mathematical
chemistry. The topological indices have been the numerical indices based
on the topology of the atoms and their bonds [1, 2]. A topological index
is a mathematical value associated with chemical regulation impersonate
for the relationship of a chemical structure with some chemical reactivity,
physical and biological activities [14]. The chemical structures can be also
the communication networks. So, the topological indices can be used
to compute vulnerability values of chemical graphs. The graph theory
provide different perspective to chemists through valuable tools such
as topologic index. Researchers in these two fields have been working
intensively in recent years. In theoretical chemistry, they proposed many
topological indices that have found some applications especially in QSPR/
QSAR research [5, 18, 35]. Furthermore, the topological indices also can
compute the vulnerability of a molecular graph same as the network
vulnerability parameters.

Let G = (V(G), E(G)) be a simple undirected graph of order n and
size m. Now, we give some definitions are related to graphs. Let v € V(G),

the open mneighborhood of v is N_(v)= {ueV(G)| uveE(G)} and closed

neighborhood of v is N [v]=N_(v)U{v}. The degree of vertex v is the size

of its open neighborhood in G, it is denoted by degG(v) [7]. The sum of
the degrees of the vertices which is the vertex v neighbor’s is denoted by

6.(v), thatis 6,(v)= ¥ deg.(u) [1]. The distance d (u, v) between two
ueNg (v)

vertices 1 and v in G is the length of a shortest path between them [13]. The
eccentricity value of the vertex u e V(G) denoted by ¢,(u), thatis the largest

between vertex u and any other vertex v of G, &, (1) = max,_,, d(u,v) [13].

The first topological index is the Wiener index in chemical graph
theory [15]. The Wiener index was defined as follows:



TOPOLOGICAL INDICES OF LINE AND PARA-LINE GRAPHS 1305

n

W(G) =132 d.(v,0). 1.1)

i=1j=1

Then, many topological indices were proposed after the Wiener
index. Now, the eccentricity-based topological indices terminology will be
given.

In 2000, Gupta et al. [37] introduced a topological index namely
connective eccentricity index denoted by £“(G) for the graph G. Itis defined

as follows:

¢ (G)= u}(c)(degc (1) / &; (). (1.2)

The eccentric connectivity index &°(G) of given graph G was defined by
Sharma et al [42]. It is defined as follows:

(G = 2 (deg;(u)-&;(w). (1.3)

V(G)

The modified eccentric connectivity index & (G) was defined in [1]
as follows:

¢.(G)= ueVZ(G)(b“G (u).0,(w)), (1.4)

where §_(u)= Y deg,(v), thatis the sum of degrees of vertices which
veNg (u)

is the vertex u neighbors.
The total eccentricity index is presented by Farooq et al. [32], which
is defined as follows:

&G) = uﬁgéc)gc (u). (1.5)

The first Zagreb index and second Zagreb index of graphs were
defined in [16] . Then the first, second and third Zagreb eccentricity indices

M;(G), M, (G), M,(G) were defined in [8] and [25]. The definition of
first Zagreb eccentricity index is as follows:

M (G)= T (g (u)+¢,(v)). (1.6)

uveE(G)

The definition of second Zagreb eccentricity index is as follows:

M@= 3 (e,w). 1.7)

The definition of third Zagreb eccentricity index is as follows:
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M,(G)= WEZE“(G)(:;G (1).6,(0)). (1.8)

In [3], the average eccentricity index for any graph G was defined as
follows:

avec(G)= - Y & (u). (1.9)

VGl uevic)
The eccentricity based geometric-arithmetic index for the any graph
G was defined in [26] as follows:

GA,(G) = %G)[ZWW ] (1.10)

&6 (u)+e6(0)

A new version of the ABC index namely ABC,(G) for the any graph G

was defined in [24] as follows:
- £ (U)+eg (v) =2
ABG;(G)= m%c)[ @ ] (1)

These topological indices play an important role in chemical graph
theory and particularly in theoretical chemistry. Some topological indices
and some eccentricity based topological indices have been studied in
some papers, readers can be seen them in [4, 9-11, 27, 28, 31, 35, 38, 39,
41, 43, 46, 47]. The first topological index on the basis of line graph was
introduced by Bertz in 1981 (see [36]). The subdivision S(G) of a graph G
can be obtained by replacing each edge of G by a path of length 2, or we
can say by inserting an additional vertex between each pair of vertices of
G. For more details on the topological indices of L(S(G)) we refer to the
articles [12, 20-23, 28, 31, 29, 40, 48].

This paper is organized as follows: In Section 2, the definitions of
some convex polytopes D,, Q,, R, and their subdivisions S(D,), S(Q,)
and S(R,) are given. Then, the exact solutions of some eccentricity based
topological indices are given for the line and para-line graphs of some
convex polytopes D,, Q, and R, in Section 3. Finally, in Section 4 we present
our conclusions.

2. On Combinatorial Properties of Some Convex Polytopes and Their
Subdivisions
In this section, some polytopes are determined according to
combinatorial aspects. Firstly, we give definitions of some convex polytopes
denoted by D,, Q, and R,. Then the definitions of subdivisions S(D,),
5(Q,) and S(R,) of the polytopes D,, Q, and R, are given. Furthermore, the

n’
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vertex and edge partitions of these polytopes are given. The degre-based
topological indices of some convex polytopes have been studied in some
papers, readers can be seen them in [12, 28, 29, 33, 44, 48].

2.1. The convex polytope D,, the subdivision S(D,), the line graph L(D,) and the
para-line graph L(S(D,))

The graph of convex polytope D, consists of 5-sided faces and
n-sided face as defined in [18]. Clearly, | V(D,)|= 4n and |E(D,)|= 6n.
The subdivision S(D,) by inserting an additional vertex between each pair
of adjacent vertices of D,. Clearly, | V(S(D,))|=10n and | E(S(D,)) | = 12n.
Furthermore, we have | V(L(D,))|= 6n, |E(L(D,))|= 121, | V(L(S(D,)))|=
12n and | E(L(S(D,))) | = 18n. The polytope Dy, the graphs S(D;), L(D,) and
L(5(D,)) are shown in Figure 1.

2.2. The convex polytope Q,,
para-line graph L(5(Q,))

the subdivision S(Q,), the line graph L(Q,) and the

Figure 1
(a) The convex polytope D, (b) The graph S(D,)
(c) The graph L(D,) (d) The graph S(L(D,))
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The graph of convex polytope Q, consists of 3-sided faces, 4-sided
faces, 5-sided faces and n-sided face as defined in [3]. Clearly, | V(Q,) | =4n
and | E(Q,) | = 7n. The subdivision S(Q,) by inserting an additional vertex
between each pair of adjacent vertices of Q,. Clearly, | V(5(Q,)) | = 11n and

| E(S5(Q,)) | = 14n. Furthermore, we have | V(L(Q,)) |=7n, | E(L(Q,)) | = 191,
| V(L(S(Q,))) | = 14n and | E(L(S(Q,))) | = 26n. The polytope Q;, the graphs
5(Qy), L(Q,) and L(S(Q,)) are shown in Figure 2.

2.3. The convex polytope R, the subdivision S(R,), the line graph L(R,) and the
para-line graph L(S(R,))

The graph of convex polytope R, is obtained as a combination of the
graph of a prism and the graph of antiprism as defined in [19]. Clearly,
|[V(R,)|= 3n and |E(R,)|= 6n. The subdivision S(R,) by inserting an
additional vertex between each pair of adjacent vertices of R,. Clearly,
[V(SR))|=9n and |E(S(R)))|= 12n. Furthermore, we have | V(L(R))|=
6n, |E(L(R))|= 191, |V(L(S(R,))|= 12n and |E(L(S(R)))|= 25n. The
polytope R, the graphs S(Ry), L(R,) and L(S(R,)) are shown in Figure 3.

2.4 The vertex partitions of line and para-line graphs of some convex polytopes

() )
Na ¥

(a) ®)

Figure 2
(a) The convex polytope Q, (b) The graph S(Q,)
(c) The graph L(Q,) (d) The graph S(L(Q,)
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() @)

Figure 3
(a) The convex polytope R, (b) The graph S(R,)
(c) The graph L(R,) (d) The graph S(L(R,))

Let n>4. We partition V(G) into subsets based on the degrees of
vertices, sum of the degrees of neighbors of vertices, the eccentricity values
of vertices and frequencies of vertices in G. By using the C programming
language we have developed to find the vertex partitions for these classes
of convex polytopes. The vertex partition of L(D,), L(Q,) and L(R,) with
respect to degrees and eccentricity values are shown in Tables 1, 2, 3, 4, 5
and 6. Furthermore, the vertex partition of L(S(D,)), L(5(Q,)) and L(S(R,))
are shown in Tables 7, 8,9, 10 and 11.

Table 1
The partitions of vertices in G=L(D,) for n is odd

Type of vertices deg (1) Frequency o,(u) &,(u)

1 4 6n 16 —
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Table 2

The partitions of vertices in G L(D,) for 1 is even

Type of vertices deg () Frequency 6, (u) g, ()
1 4 4n 16 e
2 4 2n 16 e

Table 3

The partitions of vertices in G = L(Q,) forn is odd

Type of vertices deg,(u) Frequency 6. (u) &)
1 4 n 16 me
2 4 n 20 ml
3 4 n 20 me
4 6 n 36 e
5 6 2n 38 e
6 8 n 52 el

Table 4

The partitions of vertices in G = L(Q,) for 1 is even

Type of vertices deg (w) Frequency 6, (u) g, (1)
1 4 n 16 e
2 4 2n 20 "
3 6 n 36 B
4 6 2n 38 2
5 8 n 52 w2
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Table 5
The partitions of vertices in G=L(R) forn is odd
Type of vertices deg,(u) Frequency O, (u) &;(u)
1 4 n 20 e
2 6 n 38 e
3 6 n 40 s
4 7 2n 48 me
5 8 n 56 ml
Table 6
The partitions of vertices in G L(R) for 1 is even
Type of vertices deg(u) Frequency 6, () & (u)
1 4 n 20 2
2 6 n 38 2
3 6 n 40 w2
4 7 2n 48 m2
5 8 n 56 m2
Table 7
The partitions of vertices in G = L(S(D,)) for n is odd
Type of vertices deg (w) Frequency 6, (u) g, ()
1 3 12n 9 n+5
Table 8
The partitions of vertices in G L(S(D,)) for n is even
Type of vertices deg (») Frequency 6, (u) &, (u)
1 3 4n 9 n+4
2 3 8n 9 n+5
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Table 9
The partitions of vertices in G = L(S(Q,))
Type of vertices deg. (1) Frequency 6,(w) &,(u)
1 3 n 9 n+3
2 3 n 9 n+4
3 3 4n 9 n+5
4 3 2n 11 n+3
5 3 n 11 n+4
6 5 3n 23 n+3
7 5 2n 25 n+3
Table 10
The partitions of vertices in G = L(S(R))) for n is odd
Type of vertices deg () Frequency o, (u) g,(u)
1 3 2n 9 n+3
2 3 n 11 n+2
3 4 2n 16 n+3
4 4 2n 17 n+3
5 5 n 23 n+1
6 5 2n 24 n+2
7 5 2n 25 n+2
Table 11
The partitions of vertices in G = L(S(R,)) for n is even
Type of vertices deg (1) Frequency 6,(w) &, ()
1 3 2n 9 n+3
2 3 n 11 n+2
3 4 2n 16 n+3
4 4 2n 17 n+3
5 5 n 23 n+2
6 5 2n 24 n+2
7 5 2n 25 n+2
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2.5 The edge partitions of line and para-line graphs of some convex polytopes
Let uveE(G)and n=>4. We partition E(G) into subsets based on

the degrees of end vertices, the eccentricity values of end vertices and
frequencies of vertices in G. By using the C programming language, we
have developed to find the edges partitions for these classes of convex
polytopes. These edge partitions of the graphs L(D,), L(Q,), L(R,), L(S(D,)),
L(5(Q,)) and L(S(R,)) are shown in Tables from 12 to 22.

Table 12
The partitions of edges in G = L(D,) for n is odd
Type of edges (deg,(w), deg (v)) Frequency (e, (), &,(v)
1 @, 4) 121 [%5"—;5]
Table 13

The partitions of edges in G = L(D,) for nn is even

Type of edges (deg,(w), deg (v)) Frequency (g,(u),,(v)
1 4, 4) 6n (%4%4]
2 4, 4) 4n (%4”—;6]
3 4, 4) 2 (%6%6)

Table 14
The partitions of edges in G = L(Q,) for n is odd

Type of edges (deg (), deg (v)) Frequency (e, (u),8,(v)
1 4, 4) 2 [%3%5j
2 4, 6) 2n [%%ﬂ
3 4, 6) o [%3%5j
4 4, 6) 2n [%5%5]
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5 (6, 6) 4n (%3%3)
6 (6,8) én (%3%3)
7 @®,8) n [%3%3}
Table 15
The partitions of edges in G L(Q,) for 1 is even
Type of edges (deg,(w), deg (v)) Frequency (e, (u),£,(v)
1 4, 4) 4n [%4%]
2 4, 6) 2n [%4%2}
3 (4,6) 2n [%4%4]
4 6, 6) o [%2%2]
5 (6, 6) 2n [%z%j
6 (6, 8) 4n [%2%2]
7 6,8) 2 [%4%2]
8 (8 8) n [%2%2]
Table 16
The partitions of edges in G=L(R ) for n is odd
Type of edges (deg, (), deg (v)) Frequency (g,(u),8,(v)
1 (4, 4) n (%3%3’]
2 4, 6) o (%3”7”]
3 (6,6) n (%3%3]
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4 6,7) 2 ("7”%3]
5 6,7) 4n (%3%3]
6 6,8) o [”7”"7”)
7 7,7) o (%3%3]
8 (7,8) 4n (%3"7”]
9 8, 8) n [”7”"7”)
Table 17
The partitions of edges in G=L(R) for 1 is even

Type of edges (deg(u), deg(v)) Frequency (&,(u),&,(v)
1 @ 4) n [%2%2)
2 @, 6) 2n [%Z%ZJ
3 6, 6) n [%2%2]
4 6,7) 6n [%Z%Zj
5 6,8) 2 [%2%2)
6 7.7 2 5257)
7 7,8) 4n [&22%2}
8 s, 8) n [%2%2]

Table 18
The partitions of edges in G = L(S(D,)) for 1 is odd

Type of edges (deg, (1), deg,(v)) Frequency (e, (), &, (v)

1 (3,3) 18n (n+5,n+5)




1316

T. TURACI AND R. DURGUT

Table 19
The partitions of edges in G = L(S(D,)) for 1 is even
Type of edges (deg (), deg (v)) Frequency (g,(w), &, (v)
1 3,3) 2n n+4,n+4)
2 3,3) 8n n+4,n+5)
3 3,3) 8n (n+5,n+5)
Table 20
The partitions of edges in G = L(S(Q,))
Type of edges (deg,(w), deg (v)) Frequency (e,(w), &, (v)
1 (3,3) 3n (n+3,n+3)
2 (3,3) n (n+3,n+4)
3 (3,3) 4n (n+4,n+5)
4 (3,3) 4n (n+5,n+5)
5 (3,5) 2n (n+3,n+3)
6 (3,5) n (n+4,n+3)
7 (5, 5) 11n (n+3,n+3)
Table 21

The partitions of edges in G= L(S(R)) for n is odd

Type of edges (deg,(w), deg (v)) Frequency (e,(w), &, (v)
1 (3,3) 2n n+2,n+3)
2 (3,3) 2n n+3,n+3)
3 3,5) n n+2,n+1)
4 4,4) n n+3,n+3)
5 4,5) 2n n+3,n+2)
6 (5,5) 4n n+2,n+1)
7 (5,5) n n+2,n+2)
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Table 22
The partitions of edges in G = L(S(R,)) for n is even
Type of edges (deg (), deg (v)) Frequency (g, (u),8,(v)
1 (3,3) 2n n+2,n+3)
2 (3,3) 2n n+3,n+3)
3 (3,5) n n+2,n+2)
4 4,4) n n+3,n+3)
5 4,5) 2n (n+3,n+2)
6 (5,5) 11n n+2,n+2)

3. The vertex eccentricity-based topological indices of the line and
para-line graphs of some convex polytopes

In this section we compute the eccentricity-based topological indices
of the line and para-line graphs of some convex polytopes discussed in
Section 2. By using the MAPLE program results of following theorems

have been obtained.

Theorem 3.1: Let L(D,) be a line graph of a convex polytope of D,, where n > 4.

Then,
%, if n is odd;
(@ ¢“(LD,)= 481242561

if n is even.
n2 4100424 f

(b) E(IUD,)) =121% +58n+(2n)(~1)""".
(0 E(L(D,))=48n"+232n +(8n)(-1)"".

(d) é:(L(Dn )) = 31’12 + 2—2971 + (%nj (_1)n+1 .

(e) M;(L(Dn )) = 121’12 + 58;/1 + (2n)(_1)n+1 .

33 415n2+ %n, ifnis odd;

N

() M, (LD,))= :
E113+14112+ 34n, ifnis even.

3n° +30n* +75n, if nisodd;

(8 M, (LD,)) =
8 (LD,) {3,13 +28n” +66n, if nis even.
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s if nis odd;

3n+l14
6

(h) avec(L(D,)) =

, if nis even.

12n, if n is odd,;

(i) GA,(L(D,)))=
(LD, 87’l+%\/n2+10n+24, if n is even.

2n 113, if nis odd;

n+5

12n \/n+ 2+ 8n +—\/n+ if n is even.

nZ410n424 16

() ABC,(L(D,))=

Proof:Thevaluesof £¢(L(D,)), &°(L(D,)), £.((D,)), §&(L(D,)), M, (L(D,))

and avec(L(D,)) can be obtained by the Formulas (1.2), (1.3), (1.4), (1.5),
(1.7), (1.9) and using the vertex partitions of L(D,) as shown the Tables

1 and 2. Similarly, the values of M, (L(D,)), M,(L(D,)), GA,(L(D,)) and

ABC,(L(D,)) can be obtained by the Formulas (1.6), (1.8), (1.10), (1.11) and
using the edge partitions of L(D,) as shown the Tables 12 and 13.

Theorem 3.2: Let L(Q,) be a line graph of a convex polytope of Q,, where n > 4.
Then,

767[ +348n lfﬂ iS Odd,

(a) fce(L(Q ))_ n +8n+15

76n2+232n

% +6n+8

(b) &°(L(Q,)) =19’ +En+( ]( )™,
(© &(LQ,) =110n"+339n+(27n)(-1)"".

(A &LQ,)=1n +%n+( ]( 1),

, if nis even.

(e) M (L(Q )) 191/1 +E1’l+[ j( 1)n+1

Tpd+ B2y % L if n is odd,;

) M (LQ,)=:* 2

£n3+11n2+ 19n, if n is even.

) 4n3+625 +gn if nis odd;
® MLQ)=1%
Zn3+28nz+ 43n, if nis even.
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7”+25 if nis odd;

7n+22
14

(h) avec(L(Q,)) =

, if nis even.

4

15n
(i) GA,(LQ))= "

11n+\5n+—”3\/n2+6n+8, if n is even.
n+

26';x/—+ I Jne3 +8n , if nis odd;
(]) ABCS(L(Q,,)) n+ n +8n+15

Wn o 12n ey +12n\/7, if n is even.
n+2 n2+6n+8

+ ”4 n?+8n+15, if nis odd;

1319

Proof:Thevalues of £“(L(Q,)), &°(L(Q,)), &.(LQ,)), &(LQ,)), M, (LQ,))
and avec(L(Q,)) can be obtained by the Formulas (1.2), (1.3), (1.4), (1.5),
(1.7), (1.9) and using the vertex partitions of L(Q,) as shown the Tables

3 and 4. Similarly, the values of M, (L(Q,)), M,(L(Q,)), GA,L(Q,) and
ABC,(L(Q,)) can be obtained by the Formulas (1.6), (1.8), (1.10), (1.11) and

using the edge partitions of L(Q,) as shown the Tables 14 and 15.

Theorem 3.3: Let L(R,) be a line graph of a convex polytope of R, where n > 4.

Then,
76n>+132n
(a) §CB (L(Rn )) — n2+4n+3

n

if n is odd,;

B if n is even.
n+2’ if

(b) &(LR)))=19n" +7n+( ]( 1y,
(o) f(L(R )) 1251/[ +gn+( ]( 1)n+1

@ SR ) =30+ neIn)-.

(&) M;(L(R))=19n" +7n+( j( 1y,

. S+ 7n2+ Y n if n is odd;
® M (LR,)) =1
En?’+ 6n2+6n, if n is even.

. Yoy 82, % o if nis odd;
(® M,(L(R,)= 149 2

o *+19n? +19n if n is even.



1320 T. TURACI AND R. DURGUT

ﬁ, if n is odd,;
(h) avec(L(R))) =1 ©

%2’ if n is even.

11n+ 8—"2\/712+4n+3, if nis odd;
n+

19n, if n is even.

() GA,(L(R))=

10 i+ O i+ 16n | ", if nis odd;
(j) ABC,(L(R,))={"*3 i

n”+4n+3
38n . .
2N, if n is even.

n+2
Proof: The values of £“(L(R))), £°(L(R,)), £(L(R))), &(L(R))), M; (L(R)))
and avec(L(R,)) can be obtained by the Formulas (1.2), (1.3), (1.4), (1.5),
(1.7), (1.9) and using the vertex partitions of R, as shown the Tables 5
and 6. Similarly, the values of M;(L(R))), M,(L(R,)), GA,(L(R,) and

ABC,(L(R,)) can be obtained by the Formulas (1.6), (1.8), (1.10), (1.11) and
using the edge partitions of R, as shown the Tables 16 and 17.

Theorem 3.4: Let L(S(D,)) be a para-line graph of a convex polytope D,, where

n>4. Then,

n

367;, if nis odd;
n+

36n%+156n
% +9n+20

(b) E(L(S(D,))) =361 +174n+(6m)(-1)""".

@ ¢*(LS(D,)) =

, if nis even.

(0 £(L(S(D,))=108n" +522n+(18n)(-1)"".
(d) EL(S(D,)))=12n" +58n+(2n)(-1)"".
(e) M,(L(S(D,))) =36n" +174n+(6n)(-1)"*".

12n° +120n° +300n, if nis odd;

) M (LSD,))=
1 (LD, %12n3+112n2+264n, if 1 is even.

18n° +180n° +450n, if nis odd;

(g) M (L(S(D.))))=
g M,(L(S(D,)) {18n3+168n2+392n, if n is even.
n+5, ifnisodd;

(h) avec(L(S(D,))) =1 3,414

n

, if nis even.
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@ CA (S 18n, if nis odd;
i L(S(D ))) =
' (L&D, 10n+ 215f9\,ﬂ2+97’l+20, if n is even.
181 fonss, if nis odd;
G) ABC,(LSD,N=1, o —
N onr6+ 28 +8n, | if nis even.
n+4 n+5 1% +91+20

Proof:The values of £“(L(S(D,))), &°(L(S(D,))), &.(L(S(D,))), &(L(S(D,))),
M; (L(S(D,))) and avec(L(S(D,))) can be obtained by the Formulas (1.2),
(1.3), (1.4), (1.5), (1.7), (1.9) and using the vertex partitions of (L(S(D,)))

as shown the Tables 7 and 8. Similarly, the values of M;(L(S(D,))),
M, (L(S(D,))), GA,(L(S(D,)))and ABC,(L(S(D,))) can be obtained by

the Formulas (1.6), (1.8), (1.10), (1.11) and using the edge partitions of
(L(S(D,))) as shown the Tables 18 and 19.

Theorem 3.5: Let L(S(Q,)) be a para-line graph of a convex polytope (Q,), where
n>4. Then,

@ & (L(SQ,)) = 521° +4381n2+914n

W +12n2 4471460

(b) £(L(SQ,))=52n" +186n.

(@ E(L(SQ,)) =206n"+710n.

(d) &(L(SQ,))) =14n* +52n.

(e) M, (L(S(Q,)))=52n* +186m.

() M (L(S(Q,)) = 14n> +104n* +204n.
(@) M, (L(S(Q,)) = 261" +186n* +348n.
(h) avec(L(S(Q,))) = n+ ?

(i) GA,(L(S(Q,))) =20n+ 427\/n2+7n+12+ 8n_ 2 on+20.

2n 2n+9

. __lén 4n 2n+5 2n+7
() ABC,(L(S(Q,)) = Nt + o2 + 2n /n2+7n+12 + 4n /n2+9n+20.

Proof:Thevaluesof £“(L(S(Q,))), & (L(S(Q,))), &.(L(S(Q,))), S(L(SQ,)),
M (L(S(Q,))) and avec(L(S(Q,))) can be obtained by the Formulas (1.2),
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(1.3), (1.4), (1.5), (1.7), (1.9) and using the vertex partitions of L(5(Q,)) as
shown the Table 9. Similarly, The values of M, (L(S(Q,))), M,(L(S(Q,))),
GA,(L(S(Q,))) and ABC,(L(5(Q,))) can be obtained by the Formulas (1.6),
(1.8), (1.10), (1.11) and using the edge partitions of L(5(Q,)) as shown the

Table 20.

Theorem 3.6: Let L(S(R,)) be a para-line graph of a convex polytope R,
n>4. Then,

501° +183n> +143'rl l‘fi’l is Odd,
(a) éCB(L(S(RH)))— 2 +6n%+11n+6

M, if n is even.
n2+5n+6

239

(b) & (LSRN =50m + -+ (2] -1,
© & (LR ))=216n" +@n+[ j( 1"
() ELESR,))=12n" +—n+( )( 1"

(@ M (L(S(R ))=50n’ +@n+( ]( )",

12n° +58n* +75n, if nis odd;
12n° +60n° +78n, if n is even.

() M; (L(S(R)))) =1

25n° +117n* +143n, if nis odd;

M (L(S(R ))) =
(8 M,(L(5(R,)) {25n3+122n2+153n, if n is even.

12n+29, lfﬂ is Odd,

(h) avec(L(S(R,))) = 23[3_5 o
= if n is even.

8 \/n2+5 ot 10n \/n +3n+2, if nis odd;

21n+ 275«/71 +51+6 , if n is even.
n+

@ GA,(LS(R)) =

ABC (L(S(R, ))):
In 2n+3 l 2n+1 . . .
\/2 4t \/2n+ 2 + 4n + 5n , ifnisodd;

n?+5n+6 Vn2+3n+2

G)

4+ %szz +oan |2 if n is even.
n+

n+3 n?+5n+6
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Proof: The values of &*(L(SR,)), & (LSR,)), &(LSR,)), ELSR,)),
M;*(L(S(Rn))) and avec(L(S(R,))) can be obtained by the Formulas (1.2),
(1.3), (1.4), (1.5), (1.7), (1.9) and using the vertex partitions of L(S(R,))
as shown the Tables 10 and 11. Similarly, The values of M, (L(S(R)))),
M, (L(S(R)))), GA,L(S(R,)) and ABC(L(S(R,))) can be obtained by the

Formulas (1.6), (1.8), (1.10), (1.11) and using the edge partitions of L(S(R,))
as shown the Tables 21 and 22.

4. Conclusion

In this paper, we have studied and computed some eccentricity-based
topological indices for line graphs of some convex polytopes D, Q,, R,
and their subdivisions S(D,), S(Q,) and S(R,). The research work can be
continued to derive new architectures from the line graphs of some convex
polytopes D,, Q,, R, and their subdivisions S(D,), S(Q,) and S(R,), and also
these eccentricity values can be obtained for line and para-line graphs of
different types convex polytopes for future works.
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