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ABSTRACT

In this study, we introduce the multiplicative atom bond connectivity status index, multiplicative geometric-arithmetic
status index, multiplicative arithmetic-geometric status index, multiplicative augmented status index and multiplicative
harmonic status index of a graph. We compute these multiplicative status indices for complete graphs, cycles, complete
bipartite graphs, wheel graphs and friendship graphs.
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1. INTRODUCTION

Let G= (V(G), E(G)) be a simple, finite, connected graph. The degree dg(u) of a vertex u is the number of vertices
adjacent to u. The distance between two vertices u and v, denoted by d(u, v), is the length of the shortest u -v path in a
graph G. The status of a vertex « in G is defined as the sum of its distance from every other vertex in G and is denoted
by o(u). For graph theoretic terminology, we refer [1].

A graph index is a numerical parameter mathematically derived from the graph structure. Several graph indices have
their applications in various disciplines of Science and Technology, see [2, 3]. Many status indices of a graph such as
harmonic status index [4], first and second status connectivity indices [5], first and second hyper status indices [6],
multiplicative first and second status indices [7], multiplicative F-status index [8], multiplicative (a, b)-status index [9],
first and second status coincides [10], geometric- arithmetic status index [11] studied in the literate of graph indices.

We introduce the multiplicative atom bond connectivity status index, multiplicative geometric- arithmetic status index,
multiplicative arithmetic-geometric status index, multiplicative augmented status index, multiplicative harmonic status
index of a graph as follows:

The multiplicative atom bond connectivity status index of a graph G is defined as

\/O'(u)+a(v)—2
cwolv)

4BCsi(G)= []
uveE(G)

The multiplicative geometric-arithmetic status index of a graph G is defined as

2\Jo(w)o(v)

GASII (G) = .
weE(G) O'(M) + O'(V)

The multiplicative arithmetic-geometric status index of a graph G is defined as
o(w)+o(v)

ung) ZVG(U)O'(V).
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The multiplicative augmented status index of a graph G is defined as

( o(u)o(v) ]3
cw)+o(v)=2 '

Asu(G)= ]
uveE(G)

The multiplicative harmonic status index of a graph G is defined as

2

uveE(G) G(u) + O'(v)‘

Recently, some new multiplicative indices were studied, for example, in [12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30. 31, 32]. In this paper, some new multiplicative status indices of complete graphs, wheel
graphs friendship graphs are determined.

HSII (G) =

2. RESULTS FOR COMPLETE GRAPHS

(n—1)

n
Theorem 1: Let K, be a complete graph with n vertices and T edges. Then

2n—4 :|£1‘n(n—l)

(1)  ABCSII(K,) =
{(n — 1)2

(2)  GASII(K,)=1.
(3)  AGSII(K,)=1.

3
“n(n-1)
(n—1)° }2

(4)  ASIIK,)= { -

%n(nfl)
(5)  HSIK(K,) = ( ] .
n-1

Proof: For any vertex u in K,,, o(u) = n — 1. Therefore
lxn(n—l) ln(n—l)
G(u)+0'(v)—2_{n—l+n—l—2}2 2 _{2n—4 }4

1 ABCSII(K,) = = =7
v (") WGIE_(IK") o(u)o(v) (n-1D(n-1) (n—1)
n(n-1)

ocw)+o(v) _( n—1+n-1 jz

)  GASI(K,) = =
uVEIE_(IKn)2 owao(v) \2y(n-D(n-1)

n(n-1)
2 a(u)a(v)_[zJ(n—l)(n—l)] >

n—1+n-1

(3)  4csik) = J]

quE(K”) G(u)-i'CT(V) -

3 }n(n—l) 2 %n(n—l)
@ asung) = ] ( oo (v) j:((n—l)(n—l) )2 _[(n_l)}

wei(k )\ W) +o(v) =2 n—-l+n—-1-2 n_a
1 1
(5) HSII(K) = H 2 _( 2 jzn(nl): ( 1 jzn(nl)
" uveE(K)G(u)+G(V) n—-1+n-1 n—1 .

3. RESULTS FOR COMPLETE BIPARTITE GRAPHS

Theorem 2: Let K, , be a complete bipartite graph with p+g vertices and pg edges. Then

1
3(p+q)—6 }ZM
2(p2+q2)—6(p+q)+5pq+4

(1)  ABCSIIK, ) = {

2\/2(p2+q2)—6(p+q)+5pq+4 "

3(p+q)-4

()  GASI(K, ) =
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() AGHI(K,,)= (p+a)-4 .
2\/2(p2 +q2)—6(p+q)+5pq+4

3pq
2(p2+q2)—6(p+q)+5pq+4] .
3(p+q)-6

4) ASIIK, ,) = [

2 pq

Proof: The vertex set of K, can be partitioned into two independent sets V; and V> such that u € ¥, and v € V, for
every edge uv in K, ;. Thus dg(u) = q, dg(v) = p. Then o(u) = g + 2(p — 1) and o(v) = p+2(g — 1). Therefore

3 0'(14)+0'(v)—2 [g+2p-2+p+2q-2-2 %pq
(1) ABCSII(Kp,q)_\/ o(u)o(v) —{q(qu—zfzpéq_z)}

:{ 3(p+q)-6 qu.

2(p2+q2)—6(p+q)+5pq+4

_ 2,/0‘(u)0'(v)

(2) GASI(K,,) weE(K,) O (W) +o(v)

:(zwqup—z)(mzq—z)]p"

q+2p—-2+p+2q-2

_(2\/2([)2+q2)—6(p+q)+5pq+4Jpq
) 3(p+q)-4 '
o(u)+ov)

_uveE(prq)2 cwo(v)
( g+2p-2+p+29-2 "
_[2\/(q+2p—2)(1?+2q—2)]
3(p+q)-4 .
[2\/2(p2+q2)—6(p+q)+5pq+4J '
3
o\u)o\v
- Al )(G(u)(+)0'((\/))—2j

uveE(KM

3 (q+2p—2)(q+2p—2) R
\g+2p-24p+2g-2-2

(3) AGSII(K,,)

(4) ASHI(K,,)

3pq
_[2(192 +q2)—6(p+Q)+5pq+4J ‘

3(p+q)-6
2
5) HSII(K, l‘vegp.q)a(“)"LG(V)_ 2 B
) &pa) g+2p-2+p+2g-2

(o)
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4. RESULTS FOR CYCLES

Theorem 3: Let C, be a cycle with n vertices and n edges. Then

ABCSII(C,) =(

M]'{

(1) 7 if n is even,
n
n
8(n*-5) |2
=[ (n 5)] it is odd.
2 2
(n?-1)
(2)  GASII(C) =1, if n is even,
=1, if n is odd.
(3) AGSIKC,) =1, if n is even,
=1, if n is odd.
n4 3n
4) ASIIC,) = ( > ] R if n is even,
8(n>-4)
) 3n
(n2 - 1) o
= 5 , if n is odd.
S(n -5)
4 n
(5) HSII(C,) = [—2j R if n is even,
n
4 n
z[ 3 j s if n is odd.
n° -1
Proof:

n
Case-1: Suppose n is even. Then o (u) = T for any vertex u in C,. Thus

(1

2

3)

“4)

)

ABCSII (C,)

GASII (C,)

AGSII (C,)

ASII(C,)

HSII (C,)

n
2 2 5

uVEE(C,,) O-(M)O-(V) ﬁ)( L n
4 4
N awa
2o (u)o (v) _ 44| _
ttVEE(C,,) O'(Ll)+ O'(v) ﬁ.pﬁ
4 4
2 2 Y
o on”
o) +o(v) | 4 4 :1
wek(c,) 2N (u)o (v) ) ﬁxﬁ
4 4

n2 n2
ool Y ~ a1 I
uvel_m[cn>[0(“)+6(v)—2j { o _(8(,7

2 2 o4y
qu];([Cn)G(u)-l-G(V) B ? 2} - n_2j .
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n’ -1

Case-2: Suppose 7 is odd. Then o (u) =

n? -1 n*-1
G(u)—l—a(v)—Z_ 4 + 4

for any vertex u in C,. Therefore

-2

(1 4sesu(c) = J] \/
)

uvek(C,
4 4
X

(2)  GASII(C)) =

2
n

(u)o(v)
weric,) o (u)+o(v)
)+o(v)

2_

+
4
4
4 4
2_ 2_
2n lxn 1
\} 4

(3)  AGSII(C)) = 1] o (u
' weE(C,) 24 /a(u)a(v)

fe
{

4
1 n*-1
4

olwo(v) | nl-1 n’-1

2 2 "
]n -1 n" -1
2o (u 2 4
2

n

; nz—lxn2—1
4)  ASII(C,) - ( (U)(”)U((V)) 2} =| 54—
quE(C”) cl\u)+o\v)— }’l4—1+n41_2

(5)  HSI(C,) =

4 4

5. RESULT FOR WHEEL GRAPHS

2 ~ 2 ! (
uveE(C”)O-(u)+G(V) l’l2—1+}’l2—1 n-—

8(#5)]?

(n? —1)2

8(112 — 5)

(1) J |

A wheel graph W, is the join of C, and K;. A graph W, has n+1 vertices and 2n edges. A graph W, is presented in

Figure 1.
Figure-1: Wheel graph 7,
In W, there are two types of edges as given in Table 1.
dw” (u), dw” (v) \uv e E(W,) (3,3) (3, n)
Number of edges n n
Table-1: Edge partition of 17,
Therefore , there are two types of status edges in W, as given in Table 2.
o(u), o(v) \uv e EW,) (2n—3,2n-3) (n,2n-3)
Number of edges n n

Table-2: Status edge partition of W,
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Theorem 4: Let W, be a wheel graph with nt1 vertices and 2n edges. Then

2z nes )i

(1) ABCSII(W,) :(

2n-3 n(2n-3)
2 2 "
() GASH(W,) = %J
n_
3n-3
3) AGSH(W))=| —F/——
( ) 2,/n(2n—3)

(2n—-3)° f" X(n(Zn _ 3)]3”
4(n-2) 3n-5 ’

4  ASur (w,) =(

1Y 2 Y
SIL (W, = )
©)  HMI(W) (2n—3j X(3n—3)

Proof: By definitions and by using Table 2, we obtain

n

(1 ascsuwy) = [] \/G(”)(JFG(V)—Z :(2n_3+2n_3_2jzx(wj2

uVEE(VVH) (o} u)G(V) (2}’1_3)(2}1—3) n(2n_3)

() )

2n-3 n(2n-3)
B 2\Jo (u)o(v) B 2\/(2n—3)(2n—3)jnx(2 n(2n—3)jn
(@) GASIT () _MVEI;IW”) ocw)+o() _[ 2n—-3+2n-3 n+2n-3

_[2 n(2n—3)Jn
U 3n-3 '
ocw)+o®) _{ 2n—-3+2n-3 Jnx£ n+2n-3 jn

(3)  AGSII (W) = -
uVEl;([Wn)Z owo(v) 2\/(2n—3)(2n—3) 2\n(2n-3)

:£ 3n-3 J
2n(2n-3) )

( oo () j3_((2n—3)(2n—3) T( n(2n—13) T"
wer(r)\ o W) +o(v) =2 \2n-3+2n-3-2 n+2n-3-2

_{(21/1—3)2 ]M X(n(Zn—3)T”
L 4(n-2) 3n-5 '

(5)  HSII(W,) = 1] 2 ( 2 jx( 2 j

uveE(W”)G(M)JrG(v): 2n-3+2n-3 n+2n-3

) 55)
X .
2n-3 3n-3

4. RESULTS FOR FRIENDSHIP GRAPHS

4)  ASIHI (W)

A friendship graph F), is the graph obtained by taken n > 2 copies of C; with vertex in common. A graph F is shown in
Figure 2.
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Figure-2: Friendship graph F,

A graph F), has 2n+1 vertices and 3n edges. In F,,, there are two types of edges as follows:

E\=f{uveF,)|dp (u)=d, (vV)=2}, | E\|=n.

Ey={we (F)|dp w)=2,d, (v)=2n}, | Ei|=2n.

Therefore, there are two types of status edges in F), as given in Table 3.
o(u), o(v) \uv € E (F,) (4n-2,4n-2) (2n,4n-2)
Number of edges n 2n

Table-3: Status edge partition of F),

Theorem 5: Let F, be a friendship graph with 2n+1 vertices and 3n edges. Then

n

() agesiy = 10 ZX( 3n-2 j”
P 2y ) )

2n

(2) GASU(F,) = @] .

3n-1

G)  AGsH(F,) =] ——r=l 2
2 3n on
(4)  ASHI(F,) - (4”—2)] X(n(4n—2)) ‘

8n—06 3n-2

) Gs)
X .
dn-2 3n—1

Proof: by using definitions and Table 3, we deduce

\/O'(u)+0'(v)—2 _(4n—2+4n—2—2j;n X(2n+4n—2—2);*2”
wek(F,) cwoG) \ (4n-2)(4n-2) 2n(4n—-2)

8n—06 ;x[ 3n-2 jn
(4n-2) n(4n-2))
2o o (v) (2\/(4n—2)(4n—2)Jnx[2 2n(4n—2)J2"

2)  GASII(F, - -
“ " uv!;([Fn) G(u)"‘o-(v) 4n—-2+4n-2 2n+4n-2

B («/2n(4n —2) T"
B 3n—-1 ’
ocw)+o(v) _( dn—-2+4n-2 J”X[ 2n+4n-2 jzn
)

(3)  AGSII (F,) - _
web(r) 2o W o (v) |\ 24(4n—2)(4n—2) 242n(4n -2

(5)  HSI(F,)

(1)  ABCSII (F,)

3n—1 2n
_(«/2n(4n —2)} '
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3 3n 6n
@ ey - ( o (w)o(v) J :( (4n-2)(4n-2) j ( 2n(4n-2) j
wer(py\o (W) +o(v) =2 4n-2+4n-2-2 2n+4n-2-2
3n
B ((4;1—2)2] X(;1(4;1 —2))6”
8n—6 3n-2 )
n 2n
(5)  HSII(F,) = 11 2 =( 2 j x( 2 j
wer(r) O W) +o(v)  \4n-2+4n-2 2n+4n-2
1 n 1 2n
= X .
(471 —2) (371 —lj
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