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Abstract. We consider the number of independent sets o(G) . In general, the problem of
determining the value of o(G) is NP-complete. For a graph G, the M-S index is defined as

the total number of its independent sets. In this paper, we mainly discusses the M-S index of
two classes of edge corona product graphs, and the specific expressions are given.

1. Introduction

In this work we only consider undirected simple connected graphs. Let G be a graph with n vertices.
Two vertices of G are said to be independent if they are not adjacent in G. A k —independent set of
G is a set of k mutually independent vertices. Denote by o(G,k) the number of the k —independent

set of G. By definition, the empty vertex set is an independent set. Then o(G,0) =1 for any graph G.
The M-S index of a graph G, denoted by o(G), was introduced by Merrifield and Simmons[1] in

1989, which was defined as o(G)=Y",_,o(G,k). So &(G) is equal to the total number of independent

vertex sets of G. This indices has been important topological parameters in combinatorial chemistry.
It is closely related to the boiling point of the substance. For detailed information on the chemical
applications, please refer to Gutman and Polansky 1986. For related applications, see the literature[1-
2]

: Let us first introduce some notation and terminology. Let G = (V,E) be a graph with the vertex set
V =V(G) and edge set E=E(G) . If a subset V' of V(G), we denote by G-V’ the subgraph of G
obtained by deleting the vertices of V' and the edge incident with them. Similarly, if a subset E’ of
E(G), we denote by G—-E’ the subgraph of G obtained by deleting the edges of E'. If V'={v} and
E'={xy} consist of a single element, we use the abbreviations G —{v} and G —{xy}, respectively. We
will frequently make use of the following formulas that can be used to compute the M-S index
recursively. We write N(v)={u|uve E(G)} and N[v]=N()U{v} for the open and the closed
neighborhood of a vertex v in a graph G. We denote by P, and C, the path and the cycle on n
vertices, respectively. The Fibonacci numbers, 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55,... are defined
recursively by f,=0,f,=1,and for n>2, f, =f,_,+f,;. f, isextended to negative values of n via

Bennet’s formula fn:%(qﬁ"—(—@‘”), where ¢:1+2\/§

I, =f, 1+ f,and I, =¢"+(-¢)™" for n>1. Prodinger and Tichy have confirmed in the literature[3]

. Similarly, The Lucas numbers are
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that in all n order trees T,, the star S, has the largest M-S index (o(S,) =2""+1), and the path P,
has the smallest M-S index (o (P,) = f,,, ). For instance, Prodinger and Tichy[3] proved, by induction,
that o(P,) and o(C,), respectively, is the sequence of Fibonacci and Lucas numbers. We refer to the
books [2-6] for graph theory terminology and notation not defined in this paper.

Let G and H be simple graph. The corona product[7], denoted by GoH , is the graph obtained by
each vertex of the graph G are connected to all the vertices of a copy of the graph H , respectively.
The edge corona product[8], denoted by GOH , is the graph obtained by two end-vertices of each edge
of the graph G are connected to all the vertices of a copy of the graph H , respectively. It follows
from definition of the edge corona product that for two graphs G and H with |[V(G)|=n,, |E(G)|=m,,
[V(H)|=n, and |E(H)|=m,, the graph GOH has n, +myn, vertices and m,(1+m, +2n,) edges. We
denote by P, denotes a path on n vertices and C, a cycle on n vertices. As an example of edge
corona of two graphs, it see Figure 1 and Figure 2.

Figure 2: The graph is C,0H .
According to the definitions of the M-S index, to obtain our main results, we first give some
lemmas as necessary preliminaries.
Lemma 1[3] Let G be a graph, if veV(G), then

c(G)=0(G-V)+o(G-NI[v]).
Lemma 2[3] Let G be a graph, if uve E(G), then
0(G)=0c(G-uv)—c(G—{N[uJUN[VI}) .
Lemma 3[3] If G,,G,,---,G; are the connected components of G, then
o(G)=[T4o(G).
Lemma 4 Let H be a simple connected graphs with order m, for the graph A, shown in Figure 3,
we have

o(Ay) =

(—/1—1).,//12+4—/12—,1—2}{/“\//1%4]]{(,1+1).\//12+4—,12—,1—2}{,1—\/,12+4]n

A(A-AR+8)-4 2 A (AR a)-4 2
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Figure 3: The graph is A,.

Proof. By Lemma 1-3, we have
o(A) =0(A =) +0(A, =Ny Vo)) = 2-0(A, 1) +0(A, 2),

where 1 =c(H), the characteristic equation is x*> - Ax—1=0, then the root of the equation is

AN +4 A—A2 +4
=, X2 =,

2 2
Therefore, the general solution of the recursive relationship is o(A,) =X/ +¢,x3 . It is easy to see
a(A)=A+1,0(A) =4 +A+1, we have
{clx1 +CXy = A+1

X

C1X12 +02x§ =22 42+1
Hence, we have
. (~A-D) N2 +4-22-21-2 . - A+) AN +4-22-2-2

A(cA-—NR2+a)-4  a(asdR+4)-4

Then
O-(An): (_/1—1)~\Iﬂ,2+4—ﬂ,2_ﬂ,—2 “ A+ ,12_"_4 n+ (2+1) [12_'_4_22_2_2 ) P /—124_4 n
/1.(*/17\/,12+4)74 2 /1.(7/“\//1%4)74 >

Lemma 5 Let H be a simple connected graphs with order m, for the graph B, shown in Figure 4,
we have

(B ){(121)4//1%4/133/1]X[,1+\/,12+4]n+[(,12+1).,/12+4133,1{1 /—/12“1”

A(A-NR+a)-4 2 A-(A4NR +4)-4 2

x-1

Figure 4: The graph is B, .

Proof. By Lemma 1-3, we have
o(B,) =0(B, —Vv,) +o(B, - NBn Vo)) =4-0(B;1)+0(B,2),
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where 1 =c(H), the characteristic equation is x*> - Ax—1=0, then the root of the equation is

X

:1+vf+4

2

Xy

AN +4
—

Therefore, the general solution of the recursive relationship is o(B,) =c;x{' +c,x3 . It is easy to see

o(By) = 2241, o(B,) = 22 +24, we have

Hence, we have

X2 +Cox2

2422

(R NP4 -3 . (P ) AP +4-F -3
= C, =

C 1
1 A.(—i—\/12+4)—4 ﬂ«‘(—/1+\/12+4)_4
Then
(e -| S /12+4_/13_3ﬂ]x[““’12+4]n{(12+1)-\/E—13—3/1 AN 4

A-(A-21a)-4

2. Results and discussion

2

A (A2 +a)-4

Theorem 1 Let H be a simple connected graphs of order m, we have

o(P,0H) =

H

2

]”.

(A-DANP+4-2-2-2 y

_/1+\//12+4

r 1 n-1
(A-D) AP +4-22—1-2 5 A4V +4 . A+) AP +4-2—1-2 y A-NAP+4
A(A-Rra)-4 2 A (AR +a)-4 2

A+D) N2 +4 -2 -2

A-\A2+4

qn-2
+{

H

L a(a-VR+a)-4 2 A (A2 14)-4 2
where A1 =c(H).
Proof. By Lemma 1-3, we have
o(P,0H) = (P,0H —v,) + o(R,0H = Np oy [V ]) = o (A1) + (A 2)
Form Lemma 4, we have
r - -1l r 1 qn-1
(A-DNP+4-22-2-2| | A+VA2+4 A+) N2 +4-2 -2 | | A-A22+4
(A1) = x + x
| A (AR +a)-4 2| aeaReay-a || 2]
- - n-2 r T n-2
(A-D AR +4-22-2-2| | A+ +4 A+D) NP +4-2-41-2| | A=A +4
o(An2)= x + x
A(A-VR+8)-4 2] AarlBeay-a || 2
Then
r 1T -1 1T n-1
(A-D NP +a-2-1-2| | A+VA2+4 A+D) AP +4-2—1-2| | 2= +4
o(POH) = X + x
| aa-Rray-a || 2 | a(arNRra)-4 2
r 1T n-2 n-2
(A-D AR +a-FP-1-2| | 1+41%+4 A+ NP +4-22—2-2| | A=A +4
+ X + X
A(cA-NRra)-4 2 A-(aiR+a)-4 2

Theorem 2 Let H be a simple connected graphs of order m, we have



AMIMA 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 569 (2019) 052015 doi:10.1088/1757-899X/569/5/052015

o(C0H) =
[ A(A-N2+a)-4 2 A(AeN2ray-4 2

n-3 n-3
{(—12—1).\/,1%4—13—%]{“\/1%4] +[(/12+1)-\/12+4—13—31]{,1—\/12%]

n-1 n-1
(-2 -1 VA2 +4—,13—3/1}[,1+\/,12+4] +[(/12+1)-\/,12+4 —/13—31}{,1—\//1%4]

A-(A-A214)-4 2 A (A2 a) -4 2
where A =c(H).
Proof. By Lemma 1-3, we have
o(C0H) = o(C0H —v;) +o(C,0H =N o4 [V ]) = (B 1) +0(By3)
Form Lemma 5, we have

r 1T 1o 1T n-1
(B )= (2= N2+a-B-3 5 AN +4 . R+ N2 +4-2-32 A= 214
n-1) =
a2 -4 |2 | | aeadBeay-a || 2]
r 1r n-3 r 1T -n-3
(B ) 2N +a-2-32 y AN +4 ) R+ N2 +4-2-32 | A= 244
n-3) =
aaNBray-a || 2 | | aasd2ee-a || 2]
Then
n-1 r 9 qn-1
(C0H) = (-2 -D) NP +4-2-32 y A+ +4 ) (R +) N2 +4-2-32 A 244
OH) =
A(A-NR+8)-4 2 A(aslReay-a || 2]

n-3 . n-3
+[(—/12—1)-\//12+4—/13—3,1]X[,1+\/,12+4] +[(/12+1).\//12+4—,13—3/1]{/1—\/,1%4]

A-(A-NR+4)-4 2 A-(A+VR+8)—4 2

3. Conclusion

For the M-S index of the edge corona product with path P, and of any connected graph H , we obtain
the expression of M-S index as Theorem 1. Similarly, the M-S index of the edge corona product with
cycle C, and of any connected graph H , we obtain the expression of M-S index as Theorem 2. This

paper only considers the expression of the M-S index, and can also consider the H index or the
ordering problem.
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