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ABSTRACT
We propose the modified first and second neighborhood Dakshayani indices, F1-neighborhood Daksiyani index,
minus neighborhood Dakshayani index and square neighborhood Dakshayani index of a graph. In this study, we
compute the F1 neighborhood Dakshayani index, minus neighborhood Dakshayani index, square neighborhood
Dakshayani index and their polynomials of line graphs of subdivision graphs of 2-D lattice, nanotube, nanotorus
of TUC4Cs [p, q]. Furthermore we determine the modified first and second neighborhood Dakshayani indices of
2-D lattice, nanotube, nanotorus of TUC.Cs [p, q].

Mathematics Subject Classification : 05C07, 05C12, 05C76

KEYWORDS: modified neighborhood Dakshayani indices, F1-neighborhood Dakshayani index, minus and
square neighborhood Dakshayani indices, nanostructure.

1. INTRODUCTION
A molecular graph is a simple graph such that its vertices correspond to the atoms and the edges to the bonds.
Chemical Graph Theory is a branch of Mathematical Chemistry, which has an important effect on the
development of Chemical Sciences. In Mathematical Chemistry, topological indices have been found to be
useful in discrimination, chemical documentation, QSPR, QSAR and pharmaceutical drug design. There has
been considerable interest in the general problem of determining topological indices, see [1, 2].

Let G be a finite, simple, connected graph with vertex set V(G) and edge set E(G). The degree dg(u) of a vertex
u is the number of vertices adjacent to u. The edge connecting the vertices u and v will be denoted by uv. The
subdivision graph S(G) is the graph obtained from G by replacing each of its edges by a path of length two. The
line graph L(G) of G is the graph whose vertex set corresponds to the edges of G such that two vertices of L(G)
are adjacent if the corresponding edges of G are adjacent.

Let No (v) = { u: uv € EG)}. Let Dy(v)=dg(V)+ > dg(u) is the degree sum of closed neighborhood

ueNg (v)

vertices of v. For other graph terminology and notation, refer [3].

We need the following results.
Lemma 1. Let G be a (p, g) graph. Then S(G) has p+q vertices and 2q edges.

1 p
Lemma 2. Let G be a (p, q) graph. Then L(G) has q vertices and Esz (u, )2 —( edges.
i=1
Recently the modified vertex neighborhood Dakshayani index of a graph is defined as [4]
m 1
ND, (G)= >’ .
wvie) Dy (u)
We now introduce the modified first and second neighborhood Dakshayani indices of a graph, defined as
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1
"ND,(G) = -
' ungE(:G) Dg (u)+Dg (V)
1)
1
"ND,(G) = _.
? uveZE(:G) DG (U) DG (V)
)

In [4], the F-neighborhood Dakshayani index of G was introduced by Kulli, defined as
FND(G)= Y D (u)’.

uev(G)
Now we propose the Fi-neighborhood Dakshayani index of a graph G and it is defined as

END(G)= Y [D, (u)+D, (v)*]

uveE(G)
@)
In [5], Albertson introduced the irregularity index (called as minus index [6]) and defined it as

M, (G)= > |dg (u)—dg (V).
uveE(G)
Recently, the square ve-degree index was proposed by Kulli [7] and defined it as

Q.= ¥ [d,W-d, W]

ueE(G)

We introduce the minus neighborhood Dakshayani index and square neighborhood Dakshayani index of G,
defined as

MND(G)= > |D, (u)-Dg (v)].

uveE(G)

(4)

QND(G)= ¥ [Dg (W) -Ds W]
uveE(G)

Q)

Recently, some square indices were proposed and studied such as square Revan index [8], square KV index [9],
square reverse index [10], square leap index [11], square F-index [12].

Considering the Fi1 neighborhood Dakshayani index, minus neighborhood Dakshayani index and square
neighborhood Dakshayani index, we introduce the F; neighborhood Dakshayani polynomial, minus
neighborhood Dakshayani polynomial and square neighborhood Dakshayani polynomial of a graph as

FlND(G, X) _ Z X[DG(U)2+DG(V)2].

uveE(G)

(6)

MND(G, x) = Z /D (WD)
uveE(G)

(7

QND(G,x)= Y. K[ -0 T
uveE(G)

8

Let p and g denote the number of squares in a row and the number of rows of squares respectively in 2-D
lattice, nanotube and nanotorus of TUC4Cs [p, q]. The 2-D lattice, nanotube and nanotorus of TUC4Cs[4, 2] are
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presented in Figure 1 (a), (b), (c) respectively, Some study on these nanostructures can be found in [13, 14, 15,
16, 17, 18].

evePoevEn e e

(a)2D-lattice of TUC.4Cg[4, 2] (b) TUC4Cs[4,2] nanotube (c) TUC4Cs[4, 2] nanotorus
Figure 1

2. 2-D lattice of TUC4Cs [p, q]
We consider 2-D lattice of TUC4Cs [p, q] nanostructures. The line graph of subdivision graph of 2-D lattice of
TUC4Cs [4, 2] is shown in Figure 2(b).

9009000

(a) (b)
Subdivision graph of 2-D lattice Line graph of subdivision graph
of TUC.Cg[4, 2] of 2-D lattice of TUC4Cg[4, 2]
Figure 2

Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs[p, q]. The 2-D lattice of TUC4Cs [p, q] is
a graph with 4pq vertices and 6pg — p — g edges. By Lemma 1, the subdivision graph of 2-D lattice of TUC4Cs
[p, q] is a graph with 10 pgq — p — g vertices and 2 (6pg — p — q) edges. Thus by Lemma 2, G has 2 (6pq —p —q)
vertices and 18 pg — 5p — 5q edges. Thus the edge partition of G based on the degree sum of closed
neighborhood vertices of each vertex is obtained as given in Table 1 and Table 2.

Table 1. Edge partition of Gwhenp>1,q>1

Dg(u), Dg(v)\uv € E(G) (6,6) (6,7) 7,7 (7,11) (11, 12) (12, 12)
Number of edges 4 8 2(p+qg-4) 4(p+g-2) 8 (p+q-2) 2 (9pq+10) -19 (p+q)
Table 2. Edge partition of Gwhenp>1,g=1
Dg(u), Dg(V)\uv € E(G) (6,6) (6,7) (7, 7) (7,112) (11, 11) (11,12)  (12,12)
Number of edges 6 4 2(p-2) 4(p-1) 2 (p-1) 4(p-1) (p-1)

Theorem 1. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then
1 2 8 1.8 4 416 5
"ND, (@)= pa+(3+2+ 22 (3:2-2-2 +2). itp> 1,51
P 7 9 13 24 (pra)+ 3 13 7 9 23 6 P q
(1 2 1 4 1 ) (1 4 2 2 1 4

-+ =t —t+—=+—=|pt| == ij ifp>1,q=1
7 9 11 23 24 21379112324

Proof: Case 1. Suppose p > 1, q >1.
From the definition of the modified first neighborhood Dakshayani index and by using Table 1, we obtain

m B 1
NDG)= 2 S oW
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T R P P

1 js(p+q—2)+( ! j29pq+10)—19(p+Q)]

11+12 12+12 [ (
2128 95 (1,8 ¢ ¢ 18,5
4 7 9 13 24 3 13 7 9 23 6

Case 2. Supposep>1,q9=1.
From the definition of the modified first neighborhood Dakshayani index and by using Table 2, we deduce

1
"ND, (G)= .
? uveE(G) DG (u) + DG (V)

:(6T16)6+($j4+(%j2(p_2)+(ﬁ)4(p—1)+(ﬁj2(p—1)
[11+12) (p-1)+ (12112)“’—1)

[1 2 1 4 1) (1 4 2 2 1 4 1)
=l S+ —+— |pH| = ———
7 9 11 23 24 2 13 7 9 11 23 24

Theorem 2. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then

2 4 2 19 1 4 8 8 4 5
"ND, (G)—— +( +———j ( ——————— +—j if p> 1,
P 49 77 33 144 (p q) 9 21 49 77 33 36 P a

(2 4 2 1 1 j (1 2 4 4 2 1 1 j
=l —t+—+—+—+— |pH| ot ————-——-———-————— | ifp>17
49 77 121 33 144 6 21 49 77 121 33 144

>1,

=1.

Proof: Case 1. Supposep>1,q>1.
From the definition of the modified second neighborhood Dakshayani index and by using Table 1, we derive

m _ 1
ND.(@)= 2. o Wb,

(exej (6i7]8+(717j2(p+q—4)+(7111)4(p+q—2)

+(11 2) (p+q-2)+ (12 12)[2 (9pq+10)-19(p+q) ]

g2 dL 2 10y g (1A 8 8 1 8
g "9 29

77 33 144 9 21 49 77 33 36

Case 2. Supposep>1,q9=1.
By using the definition of the modified second neighborhood Dakshayani index and by using Table 2, we
deduce

m _ 1
ND.(C)= 2 B WD W)
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:(&j6+(6717j4+(7i7j2(p—2)+(7x111j4(p—1)

(11 11) (11 12) (p-1)+ (ﬁj(p—l)

( 1 1 ) (1 2 4 4 2 1 1 )
—t—+—|pH| ot — = ———
49 77 121 33 144 6 21 49 77 121 33 144

Theorem 3. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cg[p, q]. Then
FiIND(G) =5184 pq— 2476 (p+q) + 344, ifp>1,q>1,
= 2708 p — 2132, ifp>1,q=1.

Proof: Case 1. Suppose p > 1, g>1.
From the definition of the F1 neighborhood Dakshayani index and by using Table 1, we have

END(G)= 3 [ D, (u) +Dg (v)’]

ueE(G)
—(62+6%)4+(62+72)8+(72+72)2(p+q-4)+(72 +112)4(p+q-2)
+(11? +12%)8(p+q—2)+(12? +12?)[ 2(9pg +10)~10( p +q) ]
—5184pq —2476( p+q)+ 344

Case 2. Supposep>1,q9=1.
From the definition of the F1-neighborhood Dakshayani index and by using Table 2, we obtain

FEND(G)= 3 [Dg(u) + Dy (v)]

uveE(G)
=(62+62)6+(62+7)4+(72 +72)2(p-2)+(7? +11*)4(p-1)
+(122 +122)2(p-1)+(12% +122)4(p-1) +(12% +12°) (p-2)
=2708p —2132.

Theorem 4. The minus neighborhood Dakshayani index of the line graph of subdivision graph of 2-D lattice of
TUC.Cg[p, q] is
MND(G) =24 (p+q)-40, ifp>1q>1
=20p-16, if p>1,q=1.

Proof: Case 1. Suppose p>1, g > 1.
From the definition of the minus neighborhood Dakshayani index and by using Table 1, we deduce
MND(G)= . |Dg(u)-Dg (v)|
uveE(G)
=6-6/4+|6-7|8+]|7—-7|2(p+q—4)+]|7-11|4(p+q-2)
+|11 - 12|8 (p+q — 2)+ |12 — 12| [2(9pq + 10) — 19 (p+q)]
= 24 (p+q) — 40.

Case 2. Suppose p>1,q = 1.
From the definition of the minus neighborhood Dakshayani index and by using Table 2, we derive
MND(G)= . |Dg(u)-Dg (v)|
uveE(G)
=16-6|6+6-7/4+|7T-7|2(p—-2)+|7-11]4(p-1)
+11-112(p — D)+[11 - 12| 4(p-1) + |12 - 12| (p - 1)
=20p — 16.
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Theorem 5. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then

QND(G) =72 (p+q)- 144, ifp>1,q>1.
=68p — 64, ifp>1,q=1.

Proof: Case 1. Supposep>1,q>1.
By using the definition of the square neighborhood Dakshayami index and Table 1, we deduce

QND(G)= Y [Dg(w)-Ds(W)]’

ueE(G)
=(6-6)"4+(6-7)8+(7-7)2(p+q-4)+(7-11)"4(p+q-2)
+(11-12)°8(p+q—-2)+(12-12)°[ 2(9pq +10)~196(p+q) ]
=72 (p+q) — 144.

Case 2. Suppose p>1,q = 1.
From the definition of the square neighborhood Dakshayani index and by using Table 2, we derive

QND(G)= 3 [Dg(w)-Dy ()T

uveE(G)
=(6-6)6+(6-7V4+(7-7)2(p-2)+(7-11) 4(p-1)
+(11-11)*2(p-1)+(11-12)* 4(p-1)+ 12 -12)* (p-1)
= 68p — 64.

Theorem 6. Let G be the line graph subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then
FEND(G,x)=4x" +8x* +2(p+q-4)x* +4(p+q-2)x" +8(p+q-2)x*®

+[2(9pq+10)-19(p+q) | x**, if p>1, g>1,
=6x"7 +4x* +2(p-2)x* +4(p-1)x" +2(p-1)x**
+4(p-1)x** +(p-1)x**, if p>1, g=1.

Proof: Case 1. Suppose p>1, q > 1.
From equation (6) and by using Table 1, we deduce

FND(G,x) = z Do (W’ +Dg (v

uveE(G)
—4x¥ 1 8% 1 2(p+q-4)X T +4(p+q-2)x
+8(p+q-2)x" +[2(9pq+10)-19(p +q) ¥
=4x"? +8x® +2(p+q-4)x* +4(p+q-2)x*"*®
+8(p+9—2)x"* +[ 2(9pgq +10)-19( p+q) | x**.

Case 2. Suppose p>1,q = 1.
From equation (6) and by using Table 2, we derive

FND(G,x) = Z x Do (W) +D5 (v)°

uveE(G)

=X +axE T 4 2(p-2)x T +4(p-1)x
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+2( p _1) )(112+1]_2 + 4( P _1) Xllz+122 +( p _1) X122+122
=6x"? +4x* +2(p-2)x* +4(p-1)x*"®

+2(p-1)x*? +4(p-1)x°*® +(p-1)x*®.
Theorem 7. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then
MND(G,x)=[18pq—17(p+q)+16 |x° +8(p+q-1)x" +4(p+q-2)x*, ifp>1,¢>1,
=(5p-1)x°+4px' +4(p-1)x*, if p>1, g=1.

Proof: Case 1. Suppose p >1, q >1.
From equation (7) and by using Table 1, we obtain

MND(G,x)= 37 %o

uveE(G)
=4x59 1 8x% " + 2(p+q-4) 77 +4(p+q _Z)X\Hﬂ
+8(p+q- Z)X\11-12\ +[2(9 pg-+10)—19(p+ q)J y12-12
=[18pq-17(p+q)+16]x’ +8(p+q-1)x' +4(p+g-2)x"

Case 2. Suppose p>1,q = 1.
From equation (7) and by using Table 2, we have

MND(G,x)= 37 %o

uveE(G)
_ 6X\6—6\ + 4X\e-7\ + 2( p— 2) X\7—7\ + 4( p _1) X\7—11J
+2(p-1)xX" ™ +4(p-1)x"* +(p-1)x**
=(5p-1)x° +4px' +4(p-1)x".
Theorem 8. Let G be the line graph of subdivision graph of 2-D lattice of TUC4Cs [p, q]. Then
QND(G,x)=[18pq-17(p+q)+16 |x° +8(p+q-1)x' +4(p+q-2)x*, ifp>1,¢>1,
=(5p-1)x° +4px' +4(p-1)x*, if p>1, g=1.

Proof: Case 1. Suppose p > 1, q >1.

By using equation (8) and Table 1, we deduce
QND(G, X) = Z X[DG(U)_D(;,(V)]

ueE(G)

=4x®9 18X 4 2(p+q-4)axT " +4(p+q-2)axT

+8(p+q—2)x1? +[2(9pg+10)-19(p+q)] X212

=[18pg-17(p+q)+16 |x* +8(p+q-1)x' +4(p+q—2)x"°.
Case 2. Supposep>1,q=1.

By using equation (9) and Table 2, we obtain
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QND(G, X) = Z XI:DG(U)*DG(V)]2

uweE(G)

— X9 L axe " L 2( p— 2)4)((777)2 n 4( D _1) 7"

+2( P _1) )((11—11)2 4 4( P —l) )((11—12)2 " ( P _1) )((12—12)2 )
=(5p-1)x° +4px' +4(p-1)x*°
3. TUC4C:s [p, q] Nanotube
The line graph of subdivision graph of TUC4Cs [4, 2] nanotube is shown in Figure 3(b).

S0EpOoet

(@) (b)
Subdivision graph Line graph of subdivision
of TUC4Cg[4, 2] nanotube graph of TUC4Cg[4, 2] nanotube
Figure 3

Let H be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. The TUC4Cs [p, q] nanotube is a graph
with 4 pg vertices and 6 pg — p edges. By Lemma 1, the subdivision graph of TUC4Cs [p, q] nanotube is a graph
with 10pg — p vertices and 12pq — 2p edges. Thus by Lemma 2, H has 12pq — 2p vertices and 18pq — 5p edges.
The vertices of H are either of degree 2 or 3, see Figure 3(b). Therefore the partition of the edge set of H is as

given in Table 3 and Table 4.

Table 3. Edge partition of H when p >1, q >1

Dg(u), Dg(v)\uv € E(H) (7,7 (7,11) (11,12) (12,12)
Number of edges 2p 4p 8p 18pg — 19p
Table 4. Edge partition of Hwhenp>1,g=1
Dg(u), Dg(v)\uv € E(H) (7,7 (7,11) (11, 11) (11, 12) (12,12)
Number of edges 2p 4p 2p 4p p

Theorem 9. Let H be the line graph of subdivision graph of TUC4Cs[p, q] nanotube. Then

1 2 8 19
mND(H)—— +( +———j , ifp>1,9>1,
Pd 7 9 23 24 P P q
1 2 1 4 1
S e L , ifp>1,q=1
(7 9 11 23 24)p P |

Proof: Case 1. Suppose p > 1, q >1.
By using equation (1) and Table 3, we have

m B 1
D)= D B WD)

1 1 1
= —12 4 8 18pgq-19
[7+7j p+(7+1lj p+(11+12) P (12 12)( Pa= p)

——pq (1 2+3—Ej|o
7 9 23 24
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Case 2. Supposep>1,q=1.
From equation (1) and by using Table 4, we obtain

m B 1
D)= S B @D, W

A Gl b Fr R Pl
T+7 7+11 11+11 11+12 12+12
(1 2 1 4 1 j
—4—+— p.
7 9 11 23 24
Theorem 10. LetH be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. Then
4 8 19

2
"ND. (H)— +( +———) Cifp>1,9>1,
2 pq 49 77 132 144 P. fp=>24

(2 4 2 4 1) )
=| —+—+—+—+—|p, ifp>1q=L
49 77 121 132 144

Proof: Case 1. Suppose p > 1, q >1.
From equation (2) and by using Table 1, we have

N ~ 1
NDZ(H)—UVEZE(:H)—D OLRO)

1 1 1
4 8 18pq-19
[7><7j (7 11) p+(11x12j p+(12x12)( P p)

S NESERE AL
8 49 77 132 144

Case 2. Suppose p>1,q9=1.
By using equation (2) and Table 2, we deduce

m _ 1
ND:(H)= 2 5. Wb, W)

pC ey Ll b SR err) Ll vl
7x7 7x11 11x11 11x12 12x12

[2 4 2 4 1 j
=l —+—+—+—+—|p.
49 77 121 132 144

Theorem 11. Let H be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. Then
FiND(H) = 5184pq — 2476p, ifp>1,q>1,
=2708p, ifp>1,q9=1.

Proof: Case 1. Suppose p > 1, q >1.
By using equation (3) and Table 3, we deduce

END(H)= 3 [ D, (W) +D, (v)]

uveE(H)

=(72+7)2p+(72 +11?)4p+(12% +12?)8p +(12% +12?) (18pq —19p)
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—5184pg — 2476 .

Case 2. Supposep>1,q=1.
From equation (3) and by using Table 4, we derive

END(H)= Y [ D, (W)’ +D, (v)]

uveE(H)
=(72+72)2p+(7 +112)4p+ (122 +112) 2p + (122 +122)4p + (127 +12%) p
= 2708p.
Theorem 12. Let H be the line graph subdivision graph of TUC4Cs [p, q] nanotube. Then
MND(H) =24p, ifp>1,q9>1,
=200p, ifp>1,q9=1.

Proof: Case 1. Suppose p>1,q > 1.
By using equation (4) and Table 3, we obtain
MND(H)= Y |D, (u)-D, (V)|
uveE(H)
=[7-7|2p+|7-114p + |11 -12|8p + |12 - 12| (18pq — 19p)
= 24p.

Case 2. Supposep>1,q=1.
From equation (4) and by using Table 4, we deduce

MND(H)= > |D, (u)-D, (V)

uveE(H)
=[7-712p+[7-114p + |11 - 11| 2p + |11 - 12| 4p + |12 - 12| p
= 20p.
Theorem 13. Let H be the line graph of subdivision of TUC4Cs [p, q] hanotube. Then
QND(H) =72p, ifp>1,9>1,
=68p, ifp>1,9g=1.

Proof: Case 1. Suppose p >1 g >1.
By using equation (5) and Table 3, we obtain

QND(H)= 3 [D, (W-D, W7
uveE(H)
=(7-7) 2p+(7-117 4p+(11-12)° 8p + (12 -12)° (18pg—19p)
=72p.

Case 2. Supposep>1,q=1.
From equation (5) and by using Table 4, we have

QND(H)= 3 [D, (W-D, W]

uveE(H)
=(7-72p+(7-11 4p+(11-11*2p+(11-12)° 4p+(12-12)* p
= 68p.

Theorem 14. Let H be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. Then
FEND(H,x)=2px* +4px""® +8px** +(18pg —19p) x**, if p>1, g>1,

=2px® +4px" +2px*? +4px*® + px*, if p>1, g=1
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Proof: Case 1. Suppose p >1, g >1.
From equation (6) and by using Table 3, we have

FND H, X z XDH(u) +D, (v)°

uveE(H)

-2 pX72+72 14 pX72 +112 +8 lelz +12 i (18 pg—19 p) X122 +122
=2px” +4px"° +8px*® +(18pg —19p) x**

Case 2. Supposep>1,q9=1.
By using equation (6) and Table 4, we derive

FND H, X Z XDH(u) +D, (v)°

uveE(H)
=2px" T 4 4pxT T 2 pxtY
— 2pX98 + 4pX170 + 2 pX242 + 4px265 + pX288

112 122 1224122

2 2
et +4px + pX

72472

Theorem 15. Let H be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. Then
MND(H,x)=(18pg—17p)x° +8px' +4px*, ifp>1,g>1,

=5px° +4px* +4px’, if p>1, g=1.

Proof: Case 1. Supposep>1,q>1.
From equation (7) and by using Table 3, we deduce

MND(H,x)= > yIx @D )

uveE(H)
=2pX" " +4px™ M + 8px™ 2 4 (18pg —19p) X2 1
=(18pq—17p)x° +8px" +4px*.

Case 2. Supposep>1,q=1.
By using equation (7) and Table 4, we derive

MND(H,x)= >’ D (0)-D )

uveE(H)
-2 th’ﬂ +4 pX\HJJ +2 pX‘lHﬂ +4 px\lmz\ n p\12—12\
=5px° +4px* +4px’.
Theorem 16. Let H be the line graph of subdivision graph of TUC4Cs [p, q] nanotube. Then
QND(H,x)=[18pq —17 p]x° +8px" + 4 px™, if p>1, g>1,
=5px° +4px" +4px*°, if p>1, g=1.

Proof: Case 1. Suppose p > 1, q >1.
By using equation (8) and Table 3, we deduce

QND(H,x)= 3 s 0st]
uveE(H)

(7-7)° (7-11)°

=2px 77" £ 4pxT 48 px 1Y 4 (18 pg —19p) x>’
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=(18pq —-17p)x° +8px* + 4 px™.

Case 2. Suppose p>1,q=1.
From equation (8) and by using Table 4, we derive

QND(H,X)Z Z X[DH(U)—DH(V)]2

uveE(H)
2 2 2 2 2
-2 pX(7-7) +4 px(7-11) +2 pX(11-11) + 4px(11-12) + px(lZ—lz)
=5px° +4px' +4px°.

4. TUC4Cs [p, q] Nanotorus

The line graph of subdivision graph of TUC4Cs [4,2] nanotorus is presented in Figure 4(b).

(33T

(a) (b)
Subdivision graph of Line graph of subdivision
TUC.Cg[p, q] nanotorus graph of TUC.Cg[p, q] nanotorus
Figure 4

The graph of TUC4Cg[p, q] nanotorus has 4pq vertices and 6pq edges. By Lemma 1, the subdivision graph of
TUC.Cs [p, q] nanotorus is a graph with 10pqg vertices and 12pq edges. Thus by Lemma 2, the line graph of
subdivision graph of TUC4Cg[p, q] nanotorus K has 12pq vertices and 18pq edges. Clearly the degree of each
vertex of K is 3. The edge partition based on the degree sum of closed neighborhood vertices of each vertex is as
given in Table 5.

Table 5. Edge partition of K
Dk (u), Dk(V)\uv € E(K) (12,12)
Number of edges 18pq

Theorem 17. Let K the line graph of subdivision graph of TUC4Cs [p, q] nanotorus. Then
"ND, (K) = pa.
"ND, (K) = £ pa.
F.ND(K) =5184pq.
MND(K) =0.
QND(K) =0.
F.ND(K, x) =18 pq x*®.
MND(K, x) =18pq x°.
QND (K, x) = 18pq x°.

http: // www.ijesrt.com®© International Journal of Engineering Sciences & Research Technology

[137]

IJESRT is licensed under a Creative Commons Attribution 4.0 International License.



http://www.ijesrt.com/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

} THOMSON REUTERS
ISSN: 2277-9655
[Kulli * et al., 8(8): August, 2019] Impact Factor: 5.164
IC™ Value: 3.00 CODEN: IJESS7

Proof: By using definitions and Table 5, we obtain the desired results
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