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Abstract 

In this article we found inverse majority neighborhood number nM
−1(G) of a Nanotori topological 

network. This number helps to identify the majority data communication nodes.  

Introduction 

Nanotubes have hexagonal atoms that are bonded to three other carbon atoms. The discovery of 

nanotubes led researchers to conclude that carbon nanotorus molecules, or carbon molecules made 

by glueing the two ends of a nanotube together, could exist as well. An experimental proof of such 

molecules appeared soon after. 

Further investigation revealed that these carbon nanotorus molecules possess a diverse range of 

properties. Certain carbon nanotori species have unusual magnetic properties, such as persistent 

magnetic moments at near zero flux and massive paramagnetic moments, as well as a wide range 

of electric properties: some nanotori are conductors, while others are semiconducting or insulators. 

The properties of carbon nanotori are strongly related to their geometrical parameters, temperature, 

and the parameters of the nanotube used for their production. Carbon nanotori's properties are 

highly influenced by their geometrical parameters, temperature, and the parameters of the 

nanotube used to make them [10,32,33],[21,22,23]. 
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Nanotubical graphs (also known as nanotubes) are graph representations of nanotubular molecules. 

Nanotubes are thus 3-connected, infinite, cubic planar graphs with a tubular form when expressed 

in space. A nanotube is created by defining objects (vertices, corners, and faces) lying on two 

parallel lines in a planar hexagonal grid, i.e. a hexagonal grid is rolled into a tube. 

The topology of a network is represented using graphs. Multiprocessors are shown as graphs, with 

vertices representing processors and edges representing connections between them. The topology 

of an interconnection network is critical since it determines the network's efficiency. Meshes and 

tori are two of the most popular multiprocessor networks on the market today. In this research 

work we found Graph theoretic parameter are analyzed that is inverse majority neighborhood 

number of a  T ∪ C4C8[a, b]. This number identify the nodes which are communicated with 

majority nodes. 
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Theorem 1.1 

For the graph  G be the  T ∪ C4 C8[a, b] nanotori then  a ≥ 2, b = 2 then nm
−1(G) = ⌈

a(6b−1)

6
⌉ 

Proof: 

Let  G be the  T ∪ C4 C8[a, b]  nanotori then  a ≥ 2, b = 2  where a  is the number of squares in a 

row and b is the number of rows of square. |V(G)| = 4ab and |E(G)| = 6ab − a.  

Let  SM = {v31, v32, … , v3a, v51 , v52 , v54, v56, … v5(j−2)} where j = 2a  with minimum cardinality  

|SM| = ⌈
11a−2

6
⌉. Let SM

′   be the inverse neighborhood set with respect to SM.  The vertex set SM
′ =

{v41, v42, … , v4a , v21 ,v22 , v24, v26, … v2(j−2)} where j = 2a.  SM
′  covers the edges |〈N[SM

′ ]〉| =

3 (a + (a − ⌊
a

6
⌋)) ≥ ⌈

6ab−a

2
⌉ = ⌈

q

2
⌉ and the vertices |N[SM

′ ]| = 4a + 3 ((a − ⌊
a

6
⌋) − 2) + (b +

2) > ⌈
4ab

2
⌉ = 2ab = ⌈

p

2
⌉. Therefore SM

′  is inverse majority neighborhood set. Suppose |SM
′ | − 1 =

⌈
a(6b−1)

6
⌉ − 1 then |〈N[SM

′ ]〉| = 3 (a + (a − ⌊
a

6
⌋)) − (b + 1) < ⌈

6ab−a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not 

inverse majority neighborhood set. Hence |SM
′ | = a + (a − ⌊

a

6
⌋) ⇒ nm

−1(G) = ⌈
a(6b−1)

6
⌉. 

Theorem 1.2 

For the graph  G be the  T ∪ C4 C8[a, b] nanotori then  a ≥ 2, b = 3 then nm
−1(G) = ⌈

17a

6
⌉ 

Proof: 

Let  G be the  T ∪ C4 C8[a, b]  nanotori  then  a ≥ 2, b = 3 where a  is the number  of squares in a 

row and b is the number  of rows of square. |V(G)| = 12a and |E(G)| = 17a. 

Let  SM = {v31, v32, … , v3a, v61 , v62 , … , v6a, v81, v82, v84, v86, … v8(j−2)} where j = 2a  with 

minimum cardinality  |SM| = ⌈
17a

6
⌉. Let SM

′   be the inverse neighborhood set with respect to SM.  

The vertex set SM
′ = {v41, v42, … , v4a , v71 ,v72 , … , v7a, v21 ,v22, v24 ,v26 , … v2(j−2)} where j = 2a.  

SM
′  covers the edges |〈N[SM

′ ]〉| = 3 (a(b − 1) + (a − ⌊
a

6
⌋)) ≥ ⌈

17a

2
⌉ = ⌈

q

2
⌉ and the vertices 

|N[SM
′ ]| = 4(2a) + 3 ((a − ⌊

a

6
⌋) − 2) + (b + 1) > ⌈

12a

2
⌉ = 6a = ⌈

p

2
⌉. Therefore SM

′  is inverse 

majority neighborhood set. Suppose |SM
′ | − 1 = ⌈

17a

6
⌉ − 1 |〈N[SM

′ ]〉| = 3 (a(b − 1) + (a −

⌊
a

6
⌋)) − b < ⌈

17a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not inverse majority neighborhood set. Hence |SM
′ | =

a(b − 1) + (a − ⌊
a

6
⌋) ⇒ nm

−1(G) = ⌈
17a

6
⌉ . 

 

Theorem 1.3 
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For the graph  G be the  T ∪ C4 C8[a, b] nanotori then  a ≥ 2, b = 4  then nm
−1(G) = ⌈

23a

6
⌉ 

Proof: 

Let  G be the  T ∪ C4 C8[a, b]  nanotori then  a ≥ 2, b = 4   where a  is the number of squares in a 

row and b is the number of rows of square. |V(G)| = 16a and |E(G)| = 23a. 

Let  SM = {v31, v32, … , v3a, v61 , v62 , … , v6a, v91 , v92 , … , v9a, v11 1, v11 2, v11 4, v11 6, … v11(j−2)} 

where j = 2a  with minimum cardinality  |SM| = ⌈
17a

6
⌉. Let SM

′   be the inverse neighborhood set 

with respect to SM.  The vertex set SM
′ =

{v41, v42, … , v4a , v71 ,v72 , … , v7a, v10 1 , … , v10 a , v21 ,v22, v24 ,v26 , … v2(j−2)} where j = 2a. SM
′  

covers the edges |〈N[SM
′ ]〉| = 3 (3a + (a − ⌊

a

6
⌋)) ≥ ⌈

23a

2
⌉ = ⌈

q

2
⌉ and the vertices |N[SM

′ ]| =

4(3a) + 3 ((a − ⌊
a

6
⌋) − 2) + b > ⌈

16a

2
⌉ = 8a = ⌈

p

2
⌉. Therefore SM

′  is inverse majority 

neighborhood set.  Suppose |SM
′ | − 1 = ⌈

23a

6
⌉ − 1 |〈N[SM

′ ]〉| = 3 (3a + (a − ⌊
a

6
⌋)) − (b − 1) <

⌈
23a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not inverse majority neighborhood set. Hence |SM
′ | = 3a +

(a − ⌊
a

6
⌋) ⇒ nm

−1(G) = ⌈
23a

6
⌉ . 

Theorem 1.4 

For the graph  G be the  T ∪ C4 C8[a, b] nanotori then  a ≥ 2, b = 5  then nm
−1(G) = ⌈

29a

6
⌉ 

Proof: 

Let  G be the  T ∪ C4 C8[a, b]  nanotori then  a ≥ 2, b = 5  where a  is the number  of squares in a 

row and b is the number  of rows of square. |V(G)| = 20a and |E(G)| = 29a. 

Let  SM =
{v31, v32, … , v3a, v61 , … , v6a, v91 , … , v9a, v12 1, v12 2, … , v12 a, v14  1, v14  2 , v14  4, … v14(j−2)} 

where j = 2a  with minimum cardinality  |SM| = ⌈
29a

6
⌉. Let SM

′   be the inverse neighborhood set 

with respect to SM. The vertex   set    

SM
′ = {v41, , … , v4a , v71 ,, … , v7a, v10 1 , … , v10 a , v13 1 , … , v13 a , v21 ,v22, v24 ,v26 , … v2(j−2)}  

where j = 2a. SM
′  covers the edges |〈N[SM

′ ]〉| = 3 (4a + (a − ⌊
a

6
⌋)) ≥ ⌈

29a

2
⌉ = ⌈

q

2
⌉ and the vertices 

|N[SM
′ ]| = 4(4a) + 3 ((a − ⌊

a

6
⌋) − 2) + (b − 1) > ⌈

20a

2
⌉ = 10a = ⌈

p

2
⌉. Therefore SM

′  is inverse 

majority neighborhood set. Suppose |SM
′ | − 1 = ⌈

29a

6
⌉ − 1 |〈N[SM

′ ]〉| = 3 (3a + (a − ⌊
a

6
⌋)) −

(b − 2) < ⌈
29a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not inverse majority neighborhood set. Hence |SM
′ | =

4a + (a − ⌊
a

6
⌋) ⇒ nm

−1(G) = ⌈
29a

6
⌉ . 

Theorem 1.5 
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For the graph  G be the  T ∪ C4 C8[a, b] nanotori then  a ≥ 2, b = 6  then nm
−1(G) = ⌈

35a

6
⌉ 

Proof: 

Let  G be the  T ∪ C4 C8[a, b]  nanotori then  a ≥ 2, b = 6  where a  is the number  of squares in a 

row and b is the number  of rows of square. |V(G)| = 24a and |E(G)| = 35a. 

SM =
{v31, … , v3a, v61 , … , v6a, v91 , … , v9a, v12 1, … , v12 a, v15 1, … , v15 a, v17  1, v17  2 , v17  4, … v17(j−2)} 

where j = 2a with minimum cardinality |SM| = ⌈
35a

6
⌉. Let SM

′  be the inverse neighborhood set with 

respect to SM.  
SM

′ =
{v41, … , v4a, v71 , … , v7a, v101 , … , v10a, v13 1, … , v13 a, v16 1, … , v16 a, v21, v22 , v24, … v2(j−2)} 

where j = 2a. SM
′  covers the edges |〈N[SM

′ ]〉| = 3 (5a + (a − ⌊
a

6
⌋)) ≥ ⌈

35a

2
⌉ = ⌈

q

2
⌉ and the vertices 

|N[SM
′ ]| = 4(5a) + 3 ((a − ⌊

a

6
⌋) − 2) + (b − 2) > ⌈

24a

2
⌉ = 12a = ⌈

p

2
⌉.  Therefore SM

′  is inverse 

majority neighborhood set. Suppose |SM
′ | − 1 = ⌈

35a

6
⌉ − 1 |〈N[SM

′ ]〉| = 3 (5a + (a − ⌊
a

6
⌋)) −

(b − 3) < ⌈
35a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not inverse majority neighborhood set. Hence |SM
′ | =

5a + (a − ⌊
a

6
⌋) ⇒ nm

−1(G) = ⌈
35a

6
⌉.  

 

Theorem 1.6 

For the graph  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏] nanotori then  𝑎 ≥ 2, 𝑏 = 7  then 𝑛𝑚
−1(𝐺) = ⌈

41𝑎

6
⌉ 

Proof: 

Let  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏]  nanotori then  𝑎 ≥ 2, 𝑏 = 7  where 𝑎  is the number  of squares in 

a row and 𝑏 is the number  of rows of square. |𝑉(𝐺)| = 28𝑎 and |𝐸(𝐺)| = 41𝑎. 

𝑆𝑀 =
{𝑣31, … , 𝑣3𝑎 , 𝑣61 , … , 𝑣6𝑎, 𝑣91 , … , 𝑣9𝑎, 𝑣12 1, … , 𝑣12 𝑎, 𝑣15 1, … , 𝑣15 𝑎, 𝑣18  1, . . , 𝑣18  𝑎 , 𝑣20  1, 𝑣20 2,   

𝑣20  4, … 𝑣20(𝑗−2)} where 𝑗 = 2𝑎 with minimum cardinality |𝑆𝑀| = ⌈
41𝑎

6
⌉. Let 𝑆𝑀

′  be the inverse 

neighborhood set with respect to 𝑆𝑀. 𝑆𝑀
′ =

{𝑣41, … , 𝑣4𝑎 , 𝑣71 , … , 𝑣7𝑎 , 𝑣101 , … , 𝑣10𝑎 , 𝑣13 1, … , 𝑣13 𝑎, 𝑣16 1, 
… , 𝑣16 𝑎 , 𝑣19 1, … , 𝑣19 𝑎 , 𝑣21, 𝑣22 , 𝑣24, … 𝑣2(𝑗−2)}  where 𝑗 = 2𝑎. 𝑆𝑀

′  covers the edges |〈𝑁[𝑆𝑀
′ ]〉| =

3 (6𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) ≥ ⌈

41𝑎

2
⌉ = ⌈

𝑞

2
⌉ and the vertices |𝑁[𝑆𝑀

′ ]| = 4(6𝑎) + 3 ((𝑎 − ⌊
𝑎

6
⌋) − 2) +

(𝑏 − 3) > ⌈
28𝑎

2
⌉ = 14𝑎 = ⌈

𝑝

2
⌉.  Therefore 𝑆𝑀

′  is inverse majority neighborhood set. Suppose 

|𝑆𝑀
′ | − 1 = ⌈

41𝑎

6
⌉ − 1 |〈𝑁[𝑆𝑀

′ ]〉| = 3 (6𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) − (𝑏 − 4) < ⌈

35𝑎

2
⌉ = ⌈

𝑞

2
⌉ . Therefore 𝑆𝑀

′  is 

not inverse majority neighborhood set. Hence |𝑆𝑀
′ | = 6𝑎 + (𝑎 − ⌊

𝑎

6
⌋) ⇒ 𝑛𝑚

−1(𝐺) = ⌈
41𝑎

6
⌉.   

Theorem 1.7 
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For the graph  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, b] nanotori then  𝑎 ≥ 2, 𝑏 = 8  then 𝑛𝑚
−1(𝐺) = ⌈

47𝑎

6
⌉ 

Proof: 

Let  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏]  nanotori then  𝑎 ≥ 2, 𝑏 = 8 where 𝑎  is the number  of squares in a 

row and 𝑏 is the number  of rows of square. |𝑉(𝐺)| = 32𝑎 and |𝐸(𝐺)| = 47𝑎.  

𝑆𝑀 =
{𝑣31, … , 𝑣3𝑎 , 𝑣61 , … , 𝑣6𝑎, 𝑣91 , … , 𝑣9𝑎, 𝑣12 1, … , 𝑣12 𝑎, 𝑣15 1, … , 𝑣15 𝑎, 𝑣18 1, . . , 𝑣18  𝑎 , 𝑣21 1, … , 𝑣21 𝑎    

, 𝑣23  1, 𝑣23  2, 𝑣23  4, 𝑣23  6, … 𝑣23(𝑗−2)} where 𝑗 = 2𝑎 with minimum cardinality |𝑆𝑀| = ⌈
47𝑎

6
⌉. Let 

𝑆𝑀
′  be the inverse neighborhood set with respect to 𝑆𝑀.  𝑆𝑀

′ =
{𝑣41, … , 𝑣4𝑎 , 𝑣71 , … , 𝑣7𝑎 , 𝑣101 , … , 𝑣10𝑎 ,𝑣13 1 , …, 
𝑣13 𝑎 , 𝑣16 1, … , 𝑣16 𝑎, 𝑣19 1, . . , 𝑣19  𝑎 , 𝑣22 1, … , 𝑣22 𝑎 , 𝑣21 , 𝑣22, 𝑣24, 𝑣26 … 𝑣2(𝑗−2)} where 𝑗 = 2𝑎. 

𝑆𝑀
′  covers the edges |〈𝑁[𝑆𝑀

′ ]〉| = 3 (7𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) ≥ ⌈

47𝑎

2
⌉ = ⌈

𝑞

2
⌉ and the vertices |𝑁[𝑆𝑀

′ ]| =

4(7𝑎) + 3 ((𝑎 − ⌊
𝑎

6
⌋) − 2) + (𝑏 − 4) > ⌈

32𝑎

2
⌉ = 16𝑎 = ⌈

𝑝

2
⌉.  Therefore 𝑆𝑀

′  is inverse majority 

neighborhood set. Suppose |𝑆𝑀
′ | − 1 = ⌈

47𝑎

6
⌉ − 1 |〈𝑁[𝑆𝑀

′ ]〉| = 3 (7𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) − (𝑏 − 5) <

⌈
47𝑎

2
⌉ = ⌈

𝑞

2
⌉ . Therefore 𝑆𝑀

′  is not inverse majority neighborhood set. Hence |𝑆𝑀
′ | = 7𝑎 +

(𝑎 − ⌊
𝑎

6
⌋) ⇒ 𝑛𝑚

−1(𝐺) = ⌈
47𝑎

6
⌉.   

Theorem 1.8 

For the graph  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏] nanotori then  𝑎 ≥ 2, 𝑏 = 9  then 𝑛𝑚
−1(𝐺) = ⌈

53𝑎

6
⌉ 

Proof: 

Let  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏]  nanotori then  𝑎 ≥ 2, 𝑏 = 9 where 𝑎  is the number  of squares in a 

row and 𝑏 is the number  of rows of square. |𝑉(𝐺)| = 36𝑎 and |𝐸(𝐺)| = 53𝑎.  

𝑆𝑀 =
{𝑣31, … , 𝑣3𝑎 , 𝑣61 , … , 𝑣6𝑎, 𝑣91 , … , 𝑣9𝑎, 𝑣12 1, … , 𝑣12 𝑎, 𝑣15 1, … , 𝑣15 𝑎, 𝑣18 1, . . , 𝑣18  𝑎 , 𝑣21 1, … , 𝑣21 𝑎    
, 𝑣24  1, … , 𝑣24  𝑎, 𝑣26  1, 𝑣26  2, 𝑣26  4, … 𝑣26(𝑗−2)} where 𝑗 = 2𝑎 with minimum cardinality |𝑆𝑀| =

⌈
53𝑎

6
⌉. Let 𝑆𝑀

′  be the inverse neighborhood set with respect to 𝑆𝑀.  𝑆𝑀
′ =

{𝑣41, … , 𝑣4𝑎 , 𝑣71 , … , 𝑣7𝑎 , 𝑣10 1 , … 𝑣10 𝑎  

, 𝑣13 1 , … , 𝑣13 𝑎 , 𝑣16 1, … , 𝑣16 𝑎, 𝑣19 1, . . , 𝑣19  𝑎 , 𝑣22 1, … , 𝑣22 𝑎 

, 𝑣25 1, … , 𝑣25 𝑎, 𝑣21 , 𝑣22, 𝑣24 , … , 𝑣2(𝑗−2) }              where 𝑗 = 2𝑎. 𝑆𝑀
′  covers the edges |〈𝑁[𝑆𝑀

′ ]〉| =

3 (8𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) ≥ ⌈

53𝑎

2
⌉ = ⌈

𝑞

2
⌉ and the vertices |𝑁[𝑆𝑀

′ ]| = 4(8𝑎) + 3 ((𝑎 − ⌊
𝑎

6
⌋) − 2) +

(𝑏 − 5) > ⌈
36𝑎

2
⌉ = 18𝑎 = ⌈

𝑝

2
⌉.  Therefore 𝑆𝑀

′  is inverse majority neighborhood set. Suppose 

|𝑆𝑀
′ | − 1 = ⌈

53𝑎

6
⌉ − 1  then |〈𝑁[𝑆𝑀

′ ]〉| = 3 (8𝑎 + (𝑎 − ⌊
𝑎

6
⌋)) − (𝑏 − 6) < ⌈

53𝑎

2
⌉ = ⌈

𝑞

2
⌉ . Therefore 

𝑆𝑀
′  is not inverse majority neighborhood set. Hence |𝑆𝑀

′ | = 8𝑎 + (𝑎 − ⌊
𝑎

6
⌋) ⇒ 𝑛𝑚

−1(𝐺) = ⌈
53𝑎

6
⌉.   
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For the graph  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, b] nanotori then  𝑎 ≥ 2, 𝑏 = 10  then 𝑛𝑚
−1(𝐺) = ⌈

59𝑎

6
⌉ 

Proof: 

Let  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏]  nanotube then 𝑎 ≥ 2, 𝑏 = 10 where 𝑎  is the number of squares in 

a row and 𝑏 is the number of rows of square. |𝑉(𝐺)| = 40𝑎 and |𝐸(𝐺)| = 59𝑎.  

𝑆𝑀 =
{𝑣31, … , 𝑣3𝑎 , 𝑣61 , … , 𝑣6𝑎, 𝑣91 , … , 𝑣9𝑎, 𝑣12 1, … , 𝑣12 𝑎, 𝑣15 1, … , 𝑣15 𝑎, 𝑣18 1, . . , 𝑣18  𝑎 , 𝑣21 1, … , 𝑣21 𝑎    
, 𝑣24  1, … , 𝑣24  𝑎, 𝑣27  1, … , 𝑣27  𝑎, 𝑣29  1, 𝑣29  2, , 𝑣29  4, … 𝑣29(𝑗−2)} where 𝑗 = 2𝑎 with minimum 

cardinality |𝑆𝑀| = ⌈
59𝑎

6
⌉.  Let 𝑆𝑀

′  be the inverse neighborhood set with respect to 𝑆𝑀.  𝑆𝑀
′ =

{𝑣41, … , 𝑣4𝑎 , 𝑣71 , … , 𝑣7𝑎 , 

 

𝑣10 1 , … 𝑣10 𝑎  , 𝑣13 1 , … , 𝑣13 𝑎 , 𝑣16 1, … , 𝑣16 𝑎, 𝑣19 1, . . , 𝑣19  𝑎 , 𝑣22 1, … , 𝑣22 𝑎,

𝑣25 1, … , 𝑣25 𝑎, 𝑣28 1 , … 𝑣28 𝑎  

, 𝑣21 , 𝑣22, 𝑣24 , … , 𝑣2(𝑗−2) }  where 𝑗 = 2𝑎. 𝑆𝑀
′  covers the edges |〈𝑁[𝑆𝑀

′ ]〉| = 3 (9𝑎 + (𝑎 −

⌊
𝑎

6
⌋)) ≥ ⌈

59𝑎

2
⌉ = ⌈

𝑞

2
⌉ and the vertices |𝑁[𝑆𝑀

′ ]| = 4(9𝑎) + 3 ((𝑎 − ⌊
𝑎

6
⌋) − 2) + (𝑏 − 6) > ⌈

40𝑎

2
⌉ =

20𝑎 = ⌈
𝑝

2
⌉.  Therefore 𝑆𝑀

′  is inverse majority neighborhood set. Suppose |𝑆𝑀
′ | − 1 = ⌈

59𝑎

6
⌉ − 1  

then |〈𝑁[𝑆𝑀
′ ]〉| = 3 (9𝑎 + (𝑎 − ⌊

𝑎

6
⌋)) − (𝑏 − 7) < ⌈

53𝑎

2
⌉ = ⌈

𝑞

2
⌉ . Therefore 𝑆𝑀

′  is not inverse 

majority neighborhood set. Hence |𝑆𝑀
′ | = 9𝑎 + (𝑎 − ⌊

𝑎

6
⌋) ⇒ 𝑛𝑚

−1(𝐺) = ⌈
59𝑎

6
⌉.   

Theorem 1.9 

For the graph  𝐺 be the  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏] nanotori then  𝑎 ≥ 2, 𝑏 ≥ 11 then 𝑛𝑚
−1(𝐺) = ⌈

6𝑎𝑏−𝑎

6
⌉ 

Proof: 

This   𝑇 ∪ 𝐶4 𝐶8  nanotori   is denoted by  𝑇 ∪ 𝐶4 𝐶8[𝑎, 𝑏]  nanotube  where 𝑎  is the number of 

squares in a row and  𝑏  is the number of rows of squares. |𝑉(𝐺)| = p = 4𝑎𝑏 and |𝐸(𝐺)| = 𝑞 =

6𝑎𝑏 − 𝑎.  𝑉(𝐺) = 𝑌1 ∪ 𝑌2 where 𝑌1 =  {𝑣21, 𝑣22, … 𝑣2𝑗, 𝑣51, … 𝑣5𝑗, 𝑣81,

… , 𝑣8𝑗, … 𝑣(3𝑏−1)1 , … , 𝑣(3𝑏−1)𝑗} where 𝑗 = 2𝑎 and 𝑌2 = 𝑉(𝐺) − 𝑌1  ∋ {𝑣𝑟1, … 𝑣𝑟𝑎}.  We choose 

the vertex set  𝑆𝑀 =   𝑉𝑚 (𝐺) ∪ 𝑉𝑛 (𝐺) where 𝑉𝑚 (𝐺) =
{𝑣𝑟1, … 𝑣𝑟𝑎, 𝑣(2𝑟)1, … 𝑣(2𝑟)𝑎 … 𝑣[𝑟(𝑏−1)]1, … 𝑣[𝑟(𝑏−1)]𝑎 } where 𝑟 = 3 and 𝑉𝑛 (G) =

{𝑣(3𝑏−1)1 ,𝑣(3𝑏−1)2 ,𝑣(3𝑏−1)4 ,…𝑣(3𝑏−1)(𝑗−2) } where 𝑗 = 2𝑎 .  Therefore 𝑆𝑀 =

{𝑣𝑟1, … 𝑣𝑟𝑎, 𝑣(2𝑟)1, … 𝑣(2𝑟)𝑎 … 𝑣[𝑟(𝑏−1)]1, … 𝑣[𝑟(𝑏−1)]𝑎, 𝑣(3𝑏−1)1 ,𝑣(3𝑏−1)2 ,𝑣(3𝑏−1)4 ,…𝑣(3𝑏−1)(𝑗−2) } 

where 𝑟 = 3 and 𝑗 = 2𝑎 .  𝑆𝑀
′   𝑉 − 𝑆𝑀 be the inverse neighborhood set with respect to 𝑆𝑀. 

  𝑆𝑀
′ =   𝑉𝑀 (𝐺) ∪ 𝑉𝑁 (𝐺) where 

𝑉𝑀 (𝐺) = {𝑣𝑠1, … 𝑣𝑠𝑎 , 𝑣(𝑠+3)1, … 𝑣(𝑠+3)𝑎, … 𝑣(𝑠+6)1, … 𝑣(𝑠+6)𝑎, 𝑣[𝑠(𝑏−2)]1, … 𝑣[𝑠(𝑏−2)]𝑎} where 𝑠 =

4 and  
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𝑉𝑁 (𝐺) = {𝑣21 ,𝑣22 ,𝑣24 ,…𝑣2(𝑗−2) } where 𝑗 = 2𝑎 .   

Therefore 

𝑆𝑀
′ ={𝑣𝑠1, … 𝑣𝑠𝑎 , 𝑣(𝑠+3)1, … 𝑣(𝑠+3)𝑎, … 𝑣(𝑠+6)1, … 𝑣(𝑠+6)𝑎, 𝑣[𝑠(𝑏−2)]1, … 𝑣[𝑠(𝑏−2)]𝑎, v21 ,v22 ,v24 ,…

v2(j−2) } where s = 4 and j = 2a .   SM
′  covers edges 3 (a(b − 1) + (a − ⌊

a

6
⌋)) ≥ ⌈

6ab−a

2
⌉ = ⌈

q

2
⌉ 

and the vertices |N[SM
′ ]| = 4(a(b − 1)) + 3 ((a − ⌊

a

6
⌋) − 2) + 4 > ⌈

4ab

2
⌉ = 2ab = ⌈

p

2
⌉.  

Therefore SM
′  is inverse majority neighborhood set. Suppose |SM

′ | − 1 = ⌈
6ab−a

6
⌉ − 1  then 

|〈N[SM
′ ]〉| = 3 (a(b − 1) + (a − ⌊

a

6
⌋)) − 3 < ⌈

6ab−a

2
⌉ = ⌈

q

2
⌉ . Therefore SM

′  is not inverse majority 

neighborhood set. Hence |SM
′ | = a(b − 1) + (a − ⌊

a

6
⌋) ⇒ nm

−1(G) = ⌈
6ab−a

6
⌉.  
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