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Abstract

A graph with the server represented by its vertex and the link between its edges
is commonly used to depict the topology of an interconnection network. An
essential foundation for evaluating and assessing the dependability of
interconnection networks is the dominating parameters. If <V-D> is
connected, then a dominating set D ¢ V(G) is considered nonsplit dominating
set. A minimal nonsplit dominating set of G is denoted by D. With regard to
D, let D' be the smallest inverse nonsplit dominating set of G. In the event that
the induced subgraph <V-D'> is connected, D' is referred to be an inverse
nonsplit dominating set of G. In this study, we define the inverse nonsplit
domination number, give certain properties of mesh and torus networks, and
calculate the inverse nonsplit domination number of two-dimensional mesh
networks, generalized hypercube networks, and torus networks.

Keywords: Interconnection network, mesh, torus, generalized hypercube,
nonsplit, inverse nonsplit.
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1 Introduction:

A graph with the server represented by its vertex and the link between its edges
is commonly used to depict the topology of an interconnection network. Let G be a
connected graph with vertex set V(G) and edge set E(G) that is a finite graph.

In order to connect processors (or nodes) with a supercomputer, mesh and Torus networks are
frequently utilised. These networks are usually distinguished by the way switches and nodes are
arranged, which is crucial for reducing latency and optimising bandwidth throughout the
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network. Data center networks may also be designed using the generalized hypercube network
architecture, which combines hypercube, mesh, and torus networks.

Graph domination theory is widely used in the research field of graph theory itself. The
application of domination parameters as a tool in communication networks and monitoring
systems is also developing and deepening. For example, literature [3,5,6] studies the
domination of some interconnection networks.

A set of vertices is called independent in a graph where no two vertices in the set are connected
by an edge. It is denoted by S(G). A vertex cover in a graph is a set of vertices such that every
edge in the graph has at least one endpoint in the set. The vertex cover number is the minimum
size of any vertex cover in the graph. It is denoted by a(G). The chromatic number of a graph
is the smallest number of colors needed to color the vertices of the graph so that no two adjacent
vertices share the same color, often denoted as x(G)

In recent years, various domination concepts have been produced and the research results have
been enriched. Here consider the problem of selecting two disjoint sets of transmitting stations
D1 (D2) has a link with at least one station in D1 (D2), where | D1| and |[D1UD;| are minimum
among all the pairs of disjoint transmitting stations. This led Kulli et al. [7] to define the inverse
domination number. K. Ameenal Bibi and R. Selva Kumar [2] introduced the concept of inverse
nonsplit domination in graphs.

Since the problem of determining the domination parameters of graphs in an NPC problem,
most scholars mainly study the upper and lower bounds of domination parameters and exact
values of domination parameters of special graphs while the inverse domination numbers of
many complex network topologies are less studied. In this paper, we found the inverse nonsplit
domination number of mesh, torus and generalized hypercube network.

Aset of vertices D ¢ V(G) is a dominating set of a graph G if each vertex in V is either in D or is
adjacent to at least one vertex in D. Let D be a minimum dominating set of G. If V-D contains a
dominating set say D’ of G, then D’ is called an inverse dominating set of G with respect to D.
The inverse domination number y’(G) is the order of a smallest inverse dominating set of G. A
dominating set D ¢ V(G) is said to be nonsplit dominating set if <V-D> is connected.

One of the important and simple ways to construct a topological network is the Cartesian
product, where both generalized and hypercube networks derive two important classes of
Cayley graphs via Cartesian products.

The cartesian product G1 xGg is defined as follows: Let a = (a1, a2) and b = (bs, b2) be in V1xVo.
If ab is an edge in G1 XG>, whenever a: = b1 and az is adjacent to b or a; = boand ay is adjacent
to b.

Definition:1.1

Let D be a minimum nonsplit dominating set of G. Let D’ be the minimum inverse nonsplit
dominating set of G with respect to D. Then D’ is called an inverse nonsplit dominating set of G
if the induced subgraph <V-D’> is connected. The inverse nonsplit domination number yns’(G)
is the order of a smallest inverse dominating set of G.
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2 Main Results:
Definition:2.1

We denote n- dimensional generalized mesh network as M (di,dz, ...,dn ),
diis aninteger,di > 2,1 =1, 2, ..., n. We can easily describe it as M
(di, d2, ....,dn ) = Pa; X Pa, X ...X Pa_. The vertex set V = {a1az...an : ai €
{0,1,...,di — 1}. The vertices a = aiaz .....an and bibz ..... bn are adjacent if and
onlyif ™, |ai—bi| =1.

Example:2.1.1
o9 @ @ ® ® @
| I @ @ ® ® ®
*—o ® L L L o
> —o @ 0 o ® ®
o—9o—o % o ¢ ®
e ® ® e © ® ®

Figure 1: Two dimensional Mesh Network M(6,7)
Theorem:2.2

For n=2, the vertex cover number o (M(d1, d2)) = Ldida |

Proof:

Let S be the vertex cover set of M(d1, d2). The Structural characteristics of the n- dimensional
mesh network M(ds, d2) = Py, X P4,. The vertex setis {0a: a € {0,1, ... ,(d, — 1)}} U {laa €
{0,1,..,(d; — D} u.....u {(d; —Da: a € {0,1, ... ,(d, — 1)}}. The vertex set can form a
d, X d, matrix.

It is clear that there is a second coordinate difference in each row’s vertices. So each row can
generate a path graph P,,. If d1 <dz, now to create a minimal vertex cover set S, it is sufficient

to choose non adjacent vertices in each matrix row. Since the number of rows is minimum. |S| =
di—1,,dy—1,.. _ Ld1d2 |
Ui:o Uj:o {l]}_ I

It is clear that there is a first coordinate difference in each column’s vertices. So each column can
generate a path graph Py_ . If d1 > d2, now to create a minimal vertex cover set S, it is sufficient
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to choose non adjacent vertices in each matrix column. Since the number of column is minimum.
di— d -1 d.d

ISI= U2, U5z, iy = B

If d1 =d>, choose non adjacent vertices from every row or column and collect the vertices in S

such that [S] = U, UL (i)} = L““ 4,

Theorem:2.3

For n > 2, the chromatic Number of n- dimensional Mesh Network is x( M (d1dz, .....,dn))
=2.

Proof:

Using mathematical induction we can prove this result. For n =2, M (d1, d2) = Pa, % Pa, . Clearly,

the vertex set can form a d1 x dz matrix. Suppose di < d2 or di > dz both the cases , x( M
(d1,d2) = 2. For n = 3, M (d1, d2, d3) = Pa, x Pa,x Pa,. First consider the partition, Pa,* Pd,.
Previous case, (M (dz, d3)) = 2. Now V(M(d1, dz, d3)) ={0a: a € {0,1, ... , (d3 — D}} U {la:
ae{01,..,(ds—1D}}u U {(d2—1)a:a€ {0,1, ..., (d3 — 1)}}. The vertex set can form
d1times d2 X d3 matrix. Since every row and every column form a path graph Pa, and Pa,. So
Assign colour 1 and 2 to the non adjacent vertices of V(M(d1, dz2, d3)). Proceeding like this, we
gety(M (did, .....,dn ) ) = 2.

Lemma:2.4

Let D’ be a minimum inverse nonsplit dominating set of M(d1, d2) with (ai,bj) € D’ where i €
di, j € do. Then D’ contains at least |[D’| - % odd vertices in a;.

Proof :

Case (i): d1 is odd, d; is odd or even

In this case, consider U?zll U?il(ai_ b;) € D’ where i is odd and j is even (or) odd.
Thus |D’| contains at most d2 odd vertices.

Case (ii): d1 is even, d2 is odd (or) even

In this case, suppose |D’| = r -| even vertices. Take a, b be any alternate vertices in D1’
where a is even and b is odd. Con5|der another inverse nonsplit dominating set
D” = % which becomes a disconnected or is not a minimum. So D1’ > D’. which is a

. : d .
contradiction. Thus D’ contains rfj number of even vertices.

Theorem : 2.5
Let G be an 2 dimensional M(d1, d2) mesh network, Then
(1) yns’(M (dg, 3)) = d1.

(i) yns’(M (d, 4)) =d1+1.
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Proof:

(1) Let V(M(dy, d2)) = {(ai, b)) / 1 <i1<d1, 1 <j<3}. The inverse nonsplit dominating set D’ of
M(dz, d2) isD’={(ai, bj) /1 <i<di,iiseven } U{(a, b3)/1<i<di,iisodd}. Andso |D’| =
d1. Thus yns’(M (d1, 3)) = d1.

(iLet V(M(dy, d2)) ={(ai, bj) / 1 <i1<di, 1 <j<4}. By Previous Lemma,

Let X = {ay, as, ag, a13, a17, ...... } and Y= {as, a7, a1y, ass, ....... } are the set of odd vertices in D’.
If dy is odd, Dns’(M(d1,4)) = {U2, U%_1(a;, by) /&€ X,jis odd}U {UX, Ut (a;, b)) /ai €
Y,j is even}. And so |D’|=d1 + 1. Thus yns’(M (dz, 4)) = dy +1.

If di is even, Dns’(M(d1, 4)) = {U?;l Utoi(a;, by) / ai € X,jis odd} U {U?i1 Uj=1(ai, by) /
ai € Y,jiseven}U {(an,b;) /a,—1 €EXandj = 2}. Andso [D’|=d1+1,

Thus yns’(M (d1, 4)) = d1 +1.

Theorem :2.6
Let G be any M (dz, d2) mesh network with d1, d2>2 and d1, d2#3.1 < i < d; Then
( x| x Y24 4|y x 129 if dyisodd
> —_ LdZ J dz dz—l . .
vns’(M(dy, d2)) = |X] % 5 -t Y] % 1+ r——1 if diisevena; € A

|X] % L%J +|Y] X r%j + r%j if dyisevena; €EB
Proof:

Let V (M (d1, d2)) = {(ai, bj) / 1<1, j < d,}. Consider X = {ay, as, a9, a3, a17, ...... } and Y= {as,
az,a11, a1s, ........ } are the collection of odd vertices in D’.

Case (i): d1is odd and d2 is even or odd
Consider the inverse nonsplit dominating set D’ of M (d1, d2).

D’ (M(ddh)) = {UZ, UL (a;,b) / a € X jisodd} U {U, U2 (a;,by) /ai € Y,
j is even}. Then D’ = |X]| x {odd vertices in Py, } + |Y| x {even vertices in Py, }

Therefore D’ = [X| X Lded 4 Y| X L.,
2 M5

Case (ii): d1 is even and d: is even or odd

Without loss of generality, assume that A = {az, as, a1o, a14,a1s, ....} and B = {as, ag, a12, as, ao,
...} are the collection of even vertices in Py, .

subcase (i):

Suppose A = {a, as, a10, a14,as, ....} and dz is odd then the inverse nonsplit dominating set D’.
Do’ (M(d1,02)) = {UZ, U2 (ar,by) / a € X jisodd} U {Ui2 U2 (ar, b)) /a; €Y,
jiseven} U {(aq,,b;)/ aq, € Xandj = 3,7,11,15,.....d; - 2}.. Then D’ = [X| x {odd

vertices in P, } + Y| x {even vertices in Py, } .Therefore D” = |X| x L% 1yl x I'% 1+
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d, -1

rt g Thus v (M(d, ) = [X]x B2 4y x p 2 4 22

1.
If d2 is even then the inverse nonsplit dominating set D’. Dns’(M(d1,d2)) = {Uid=11 U].djl(ai ,by) 1 ai
€ X, jis odd} U {Ufl;1 U].djl(ai,b]-)/ai €Y, jiseven} U {(a,,b;)/a, € Xandj =
3,711,..... d, —1}. Then D’ = [X| x {odd vertices in P, } + [Y| x {even vertices in Py, }
d24‘1 1. Thus yo'(M(d1, d2)) = |X]| X

Therefore D’ = |X| X L%J + Y| x F%"I +r
d; -1

d d
"2y x rE e+ rE

Subcase (ii):

Suppose B = {as, as, a1, as, ....} and d2 is even then the inverse nonsplit dominating set D’.
D’ (M(drdh)) = {U, U2 (ai,by) / a € X, jisodd} U {U, UZ (a;, b)) /a; €Y,
jiseven} U {(aq,,bj)/ aq, € Xandj = 2,6,10,..... d, — 2. Then D’ =|X| x {odd vertices
in Py } + Y| x {even vertices in Py, } .Therefore D* = |X| X L% 44 Y] X I'% 1+ I'% 1.
Thus v (M(dy, 0)) = X[ x Y24 +1y| x 129+ 124,

If d2 is odd then the inverse nonsplit dominating set D’. Dns’(M(d1,d2)) = {Uflj1 U]-djl(ai ,by) 1 ai
€ X, jisodd}uU {Uid=11 Ujdjl(ai,b]-)/ai €Y, jiseven} U {(aq,,bj)/ a4, € Xandj =
2,6,10,..... d, — 1}. Then D’ = [X| x {odd vertices in P4 } + [Y| x {even vertices in Py}
Therefore D' = [X| x Y24 4y x 129+ 27 Thusyes(M(dy, d)) =X x “Z 4 +

d, d,
Yl xrra+ 7.

Definition:2.7

We denote n- dimensional generalized Torus network as T(didz, .....,dn ),
diis aninteger,di = 2, 1 =1, 2, ..., n. We can easily describe it as T
(didz, .....,dn ) = Ca; X Ca, X ..X Ca,. The vertex set V = {aiaz .....an : ai €

{0,1,...,di — 1}. The vertices a = aiaz .....an and b1bz ..... bn are adjacent if and
only if the following conditions are holds (i) X", |ai—bi| =1 and (ii) X, |ai—bi]

=di-1fori=1,2,n.
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Using the above theorem 2.6 , we obtain the value of the inverse nonsplit domination number
of 2D Mesh Network for 2 < di < d2 <20 as shown in Table 1.

dd2(2/3[4[5/6 |7 |8 |9 [10 11 12|13 |14|15|16[17 18|19 20
2 212131314 |4 |5 |5 |6 |6 |7 |7 |8 |8 19 (9 |10]10]11
3 3/4(5]6 |7 [8 |9 |10]11 1213 |14 |15|16[17|18]19 20
4 5067 [8 |9 |10 111213 1415|1617 |18[19[20]21
5 719 (10111214 15|16 17]19[20(21[22]24]25]26
6 111121141517 [ 1820|2123 ]24[26(27[29|30|32
7 14116171921 2312412628 [30[31]33]35]37
8 18120222426 |28]30]32]34]36|38]40|42
9 22 1251271293134 |36|38,40]43[45]47
10 28 1303335384043 ]45/48]50|53
11 3336|3841 4414749525558
12 39142 45|48 |51 545716063
13 45149 52| 55|58 ]62|65]68
14 5315660636770 74
15 6064677175179
16 68 72|76 |80 | 84
17 76 | 81 | 85| 89
18 86 |90 | 95
19 95 1100
20 105

Table 1: Inverse Nonsplit Domination Number of 2D Mesh Network

Example:2.7.1

Figure 2: Two dimensional Torus Network T (6,7)
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Theorem:2.8

For n=2, Independent number of T (ds, d2) torus network is
_(dy if di<d;
BT @ a={g 1 3%

Proof:

Let D be the largest independent set of T (ds, d2) . According tp the structural characteristics of
the generalized torus network T (di, d2) = C4, % C4, , the vertex set is of the form

The vertex set is {0a: a €{0,1,...,(d, —1D}} v {la: a €{0,1,..,(d, — 1)}} U......U
{(d; —l)a:a€ {0,1,..,(d, — 1)}}. The vertex set can form a d; x d, matrix.

It is clear that there is a second coordinate difference in each row’s vertices. So each row can
generate a cycle graph P,,. If di >d2, now to create an independent set D, it is sufficient to choose
non adjacent vertices in each matrix row. Since the number of row’s is maximum. |D| =

di=1, dy—1,..4 _
Ui=10 Ujio {l]} - dZ'
It is clear that there is a first coordinate difference in each column’s vertices. So each column can
generate a cycle graph P, . If d1<dz, now to create an independent set D, it is sufficient to choose

non adjacent vertices in each matrix column. Since the number of column’s is maximum. |D| =
Ui Uit = da.

Theorem: 2.9

Let G be any T (di, d2) torus network with dy, d>>2 and d1, d2#3.1 < i < d; Then

X x L2 4y x 12 if aq, €A

s’ (T(d1, d2)) =
|X]| % L%J +|Y] X r%j + r%j if ag, € A

Proof:
Let V (M (dy, d2)) = {(ai, b)) / 1<i<dy,1 < j < d,}. Consider X = {ay, as, a9, a13, a17, -..... }
and Y= {as, a7, a11, as, ....... } are the set of odd vertices in T (d1, d2). Without loss of generality

assume that A = {as, a0, a14,a1s, ....} and B = {as, as, a12, ais, ao, ....} are the collection of even
vertices in T (d1, d).

Case (i): a4, €A
Consider the inverse nonsplit dominating set D’ of T (dz, d2).
Dos’(T(d102) = {UZ, U2 (ai,by) / @& € X jisodd} U {Ui UL (a;,b)/a; €Y,
j is even}. Then D’ = |X]| x {odd vertices in Py, } + |Y| x {even vertices in Py, }
Therefore D’ = [X| X L%J + Y| x r%j.
Case (ii): aq, € A
If d> is odd then the inverse nonsplit dominating set D’ of T(d1, d2) iS Dns’(M(dy,d2)) =
{UL, U2, (a;, by) Jai€ X, jisodd}u (Ui, U2 (a;, b)) /a; € Y, jiseven} U {(aq,,b;)/
L EXandj = 3,7,11..... d, — 2}.. Then D’ = [X| x {odd vertices in Py } + [Y| x {even
vertices in Py, } Therefore D" = X| x -4 41v| x 129 + 12 9. Thus yos'(M(dy, 02)) =
XIx b2 4y X r2q+ 12,
If d2 is even then the inverse nonsplit dominating set D’ of T(d1, d2) IS Dns’(M(dy,d2)) =
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{UﬁlUﬁﬂﬁpbo / a € X jisodd} U{U&1U§ﬂahbﬂ/aie Y, jiseven} U
{(aq,,bj)/ aq, € Xandj = 3,7,11,15,..... d, — 1}. Then D’ =|X]| x {odd vertices in Py}
+ [Y| x {even vertices in Py, } .Therefore D’ = |X| X L% 14 Y] x I'% 7+ I'% 7. Thus
Yo' (M(d, &) = 1X] % B2 41y x pZ 4 r .

Using the above theorem 2.9, we obtain the value of the inverse nonsplit domination number of
2D Torus Network for 3 < di < d2 < 20 as shown in Table 2.

did2{3 |4 |5|6 |7 (8 |9 |10(11|12|13|14|15|16|17|18| 19|20
3 313 |4|5|6 |6 |7 |8 |9 |9 [(10/11]12]12|13|14|15]|15
4 4 16 |7 |8 |8 |10|11|12|12|14|15|16|16|18| 19|20 | 20
5 719 (10101214 |15|15(17|19|20|20|22|24|25]| 25
6 1111212151718 |18 | 21| 23|24 |24|27|29|30| 30
7 14 1141171192121 |24 |26|28|28|31|33|35]|35
8 16 12022 |24 |24 |28|30|32|32|36|38|40|40
9 22| 25|27 |27|31|34|36|36|40|43|45]| 45
10 28| 30|30(35|38|40|40 (45|48 |50 |50
11 3333|3841 |44|44|49|52|55]| 55
12 36| 42| 45|48 | 48| 54 | 57| 60 | 62
13 45149 |52 | 52|58 | 62| 65|65
14 53|56 |56|63|67|70|70
15 60| 60|67 |71| 75|75
16 64| 72|76 |80 | 80
17 7681|8585
18 86| 90| 90
19 95| 95
20 100

Table 2: Inverse Nonsplit Domination number of 2D Torus Network

Definition: 2.10

We denote n- dimensional generalized hypercube network as Q (d,d,, .....,d, ),
d; is an integer ,d; = 2, i = 1, 2, ..., n. We can easily describe it as Q
(didy, evnydy ) = Kg, X Kgq, X ..X Ky . The vertex set V = {a;ja; .....a, : a; €
{0,1, ...,d; — 1}. The vertices a = a,a; .....a, and b, b, ..... b, are adjacent if and
only if aand b vary in exactly one coordinate.

Example: 2.10.1
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P
=

Figure 2: Two dimensional Generalized Hypercube Network Q (6,7)

Theorem:2.11

For 2- dimensional Generalized Hypercube Network yns’(Q(dz, d2)) = { d i dy <d;

d, if dy=>d,
Proof:
For n=2, then the GHN Q (d1, d2) = K4, X Kg,. The vertex set is of the form {Ou: u € {0, 1, ...,

d-D}pv{luue{o,1,...,(d-D}}u....... U {(di-1) u:u € {0, 1, ..., (d2 — 1)}}. This
vertex set can form a di X d> matrix.

Case (i): Suppose d1 < d>
It is clear that there is a single co-ordinate difference between each row’s vertices in the second
one. Consequently, every vertex in a row is adjacent to every other vertex in that same row. As a

result, every row can generate a complete graph K,,. Now to create a dominating set it is

dy—1 dy =1 .
i=1 UjZ1 U

where i’s are distinct and j’s are distinct. Since row is minimum, |[D|= dz. Clearly <V (Q (ds, d2))
— D> is connected. Therefore D is a nonsplit Dominating set. We can find one more nonsplit
dominating set with same cardinality. Hence yns’(Q(d1, d2)) = d1.

sufficient to choose single vertex from each row of dy x d, matrix such that D = U

Case (i): Suppose di = d

If d1 = d2, then the vertex set can form a di x d2 square matrix. The minimum nonsplit dominating
set D={00, 11, ..., (d1 -1) (d2-1)}. Clearly we can find one more dominating set D’

with |D| = |D’|. where D’ is an inverse nonsplit dominating set of V (Q (dz, d2)). If di>d2, Itis
clear that there is a single co-ordinate difference between each column’s vertices in the second
one. Consequently, every vertex in a column is adjacent to every other vertex in that same column.
As a result, every column can generate a complete graph K, . Now to create a dominating set it

is sufficient to choose single vertex from each column of d; x d> matrix such that D =

di=1,,dy -1 .. . .. . .. . . . .
U;2; U;Z; " ij where i’s are distinct and j’s are distinct. Since column is minimum, [D| = da.
2500
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Clearly <V (Q (d1, d2)) — D> is connected. Therefore D is a nonsplit Dominating set. We can find
one more nonsplit dominating set with same cardinality. Hence yns’(Q(d1, d2)) = d>.

Observation:2.12

Evaluating four or more numbers can be challenging. When the values of di, do, ..., dn are
substantial, visualizing the graph becomes intricate. If we swap the di’s, the structures of the
graphs remain isomorphic.

Theorem: 2.13

For n> 3, The Inverse Nonsplit Domination Number of n dimensional Generalized Hypercube
Network is y»s'(Q (d1, d2, ds, ...., Un-1, dn)) = d1.d2.d3...dn—2. ¥ns'(Q(dn-1,dn))

Proof:

Using Mathematical Induction on n we prove this result.

Letn =3, Q(di,d2,ds) = Ka, XKa,* Ka, can be divided into di groups according to the

first coordinate. Then each group can form dz xds matrix. Let D be the nonsplit dominating set
of Q(dy, d2, d3).

Case (i): Suppose d2 < d3
By Previous Theorem, The minimum inverse nonsplit dominating set is dz. Since d2 xds matrix
can be formed into d times, we get y»s'(Q(d1, d2,d3)) = d2d:.

Case (ii): Suppose d2>d3

Subcase (i): d2 > ds3

By Previous Theorem, The minimum inverse nonsplit dominating set is ds. Since d> xds matrix
can be formed into di times, we get yxs'(Q(d ,d2,d3)) = dsd:.

Subcase (ii): d2 =ds3

By Previous Theorem, The minimum inverse nonsplit dominating set is ds. Since d2 xds matrix
can be formed into di times, we get y»s'(Q(d ,d2,d3)) = dzd1. From the above cases, we conclude
that yns'(Q(d1,d2,d3)) = di.min(d2,d3) = d1. yns'(Q(d2, ds)).

Let n =4, then Q(d1, d2, d3) = Ka, X Ka, X Kda, X Ka,. According to the structural characteristics
of the generalized hypercube network, first we consider the Ka, X Kq,. It can form ds x d4
matrix. Clearly y»s" (Q(ds, ds)) = min(ds,ds). Next we consider Q(dz, ds,ds). It can be divided
into d2 groups according to the first coordinate. Then each group can form a ds xds matrix.
Then Clearly yas " (Q(dz, d3, da)) = d2 min(ds,ds). Finally, Consider Q(d1,d2,ds,ds)

=Ka, X Ka, X Ka, x Ka,. The vertex set of Q(d1, dz,ds,ds) can be divided into d1d2 groups
according to first coordinate. Then each group can form a ds xds matrix. Therefore yxs' (Q(ds,
da, d3, da)) = di1.d2.min(ds,ds) = d1.d2. yns' (Q(ds, da)). The Statement is true for n = 3,4. Now
assume that the statement is true for n—1. Thus yxs' (Q(d1, d2, ds,....,0n—2, On-1)) = d1.d2.d3  dn-s.
Yns ' (Q(dn—2, dn-1)). Now to prove the statement is true for n. For Generalized Hypercube
Network Q(dz, dz,...0n-1,dn) =Kd, X Ka, X ..X Ka . =Ka,.Q(dz2,ds, ,dn-1,dn). Since the result
is true for n—1, we get yns'(Q(dz, d3, da,....,0n-1)) = d2.d3  dn-2. yns" (Q(dn-1, dn)). Now the vertex
set of Q(d1, d2,ds,. ,dn-1,dn) can be divided into d1 groups and each group can form a dy-1 %ds
matrix. Therefore yns'(Q(d1, d2, ds, da,....,dn-1, dn)) = d1.d2.03....dn—2. yns'( (Q(dn-1, dn)). Hence
the statement is true for all n.
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3 Conclusion:

Network reliability is one of the key factors in designing network topology, which can greatly
increase the cost of performance of network performance. This paper discusses the inverse
nonsplit domination of multi dimensional networks, determines the exact values of it. Besides,
there are many other properties, which will be studied further.
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