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Abstract—In this paper, we introduce and investigate the Randic status energy of graph which
is based on the status of the vertex. We obtain the upper and lower bounds also. We discussed
the newly introduced status-based energy for well-known and much studied standard graph
structures.

Index Terms— Randic status index, Randic status energy.

|. INTRODUCTION

In recent years, many topological indices which are based on the degrees of the vertices are introduced. Randic
status index has been introduced by K. N. Prakasha [4] and the index depends on the status of the vertex. For
new topological indices, we suggest the reader to refer the papers [9-20]. In Graph theory, status of the vertex ‘v’
is defined as the sum of distances of all other vertices from ‘v’

Randic status index is defined as
1

Jo@) - o)
where g, represents the status of the vertex u.

Motivated by the Randic Status index, we introduce the Randic — Status matrix RS(G) as RS(G) = (RS)pxn

RS(G) =

1
————— if v; connected with v;
RS(G) =4/o@) - o(v) /o !
0 otherwise

Matrix representation of a graph set a new trend in the research of Mathematical Chemistry. Adjacency matrix is
also known as 0-1 matrix whose entries will be 1, if the two corresponding vertices are adjacent and for other
case the entry will be 0. Energy of graph is the sum of absolute values of eigenvalues extracted by the adjacency
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matrix of graph. Thousands of studies have been published since the beginning of graph energy (See for example
[1-3, 5-8]).
The Randic status energy is given by

n
RSE(G) = ) lay|
i=1

I1. RANDIC STATUS ENERGY OF GRAPH STRUCTURES

Theorem 1. Randic status energy of complete graph K,, is RSE(K,,) = 2.

Proof. For each and every vertex u in K,,, o,y = (n—1). Then the every ij*"-entry of the Randic status matrix
will be —.

1

RS(Kn) — L N — Ly _1xn—1times .
0

N — Ln_1xn—1times

1

a _
N — Ly _1xn—1times =0

1

a
N — 1y _1xn-1times

Here the spectrum will be having the eigen values — ﬁ (n — 1 times) and 1 (one time).
Therefore, RSE(K,) = 2. O

Theorem 2. The Randic status energy of Crown graph S2 is RSE(S9) = 4(1;;1)'

Proof. In Crown graph each vertex will be having the status 3n. The Randic status matrix is

0 0 O 0 0 — 11
3n 3n 3n

0 0O O 0 ! 0 ! !
3n " 3n 3n

0 0O O 0 ! ! !
371 371 371

0 0O O 0 1 1 ! O
3n 3n 7 3n

0 ! ! 0 0

3n 3n 3n

! ! ! 0O O 0 0

371 ‘ 371 3

i 1 O ! 0O O 0 0

3n 3n " 3n

! ! ! 0 0O O 0 0

3n 3n 3n .
|l — RS3(Kn)| =
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0 0 0 0 ! ! !
@ 3n 3n 3n
0 0 0 ! 0 ! !
@ 3n 3n 3n
0 0 ! ! 0 !
@ 3n 3n 3n
0 0 0 0 ! 1 ! 0
3n 3n 3n -0
0 ! ! ! 0 0 0
3n 3n 3n @
! 0 ! ! 0 0 0
3n ‘ Sn 3n @
! E O ! 0 0 0
3n 3n 3n @
! ! ! 0 0 0 0
o ' 3n 3n 3n «
Characteristic equation is
1\"1 1\"1 1 1
= = + _1_)( - _1—)=
(a Sn) (a Sn) (a (n ) 3n a—(n ) 3n 0
spectrum is Specgs(Sy)
1 1 1 1
:(z("—l) B M )
1 1 n—-1 n-1
Therefore, RSE(S?) = Mol

3n
Theorem 3. The Randic status energy of K, is RSE (K,x,) = nT_l

Proof. Here the status of each vertex is 2n. Hence Randic status matrix is

0 o 1 1 1 1 1 1
2n 2n 7 2n 2n 2n 2n
1 1 1 1 1 1
0 0 = = .. = 5= 5= =
2n 2n 2n 2n 2n 2n
1 1 1 1 1 1
2n 2n 2n 2n 2n 2n
1 1 1 1 1 1
2n 2n 2n 2n 2n 2n
11 11 1 1
2n 2n 2n 2n 2n 2n
1 1 1 1 1 1
2n 2n 2n 2n 2n 2n
1 1 1 1 1 1
= 5= . 7= 5~ > 5~ 0 0
2n 2n 2n 2n 2n 2n
1 1 1 1 1 1
= 5= . 7= 5~ > 5~ 0 0
2n 2n 2n 12n 2n 2n 1
SpecRs(Knxz)=<z("‘1) 0 ‘z)
1 n n-1
n_
RSE(Kpxz) = —
|
Theorem 4. The Randic status energy of the complete bipartitt graph K,,, is RSE(Kn,)=

2 Vmn
Jm+2m-2)(m+2n-2)
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Proof. Let K., be the complete bipartitte graph of order 2n with vertex set

{uy, u,, Uy Vg, Vg, o, v}
The Randic status matrix is

0 0O 1 1 1
0O 0O 1 1
( ) L O 00 .. 111
RS(Kpn) = P P
(n+2m-2)(m+2n-2) 11 1 00 0
1 1 1 0O 0O
1 1 1 0O 0O
So the characteristic equation is
e
J+2m —2)(m +2n - 2) Jm+2m—2)(m+2n-2)
Vi 0 _ Vi
and hence, the spectrum will be Spec,pc(Kpmy) = (m m)
1 m+n-—2 1
Therefore,
RSE(Kpp) =2 Vimn
’ J+2m —2)(m +2n - 2)
O

I1l. RANDIC STATUS ENERGY OF COMPLEMENTS

Theorem 12. The Randic status energy of the complement K,, of the complete graph K, is LEDPE(K,,) = O.
Proof. Since all the entries of Randic status matrix are zero. The eigenvalues of the matrix are zero. Thus the
Randic status energy of the complement of the complete graph K, is

RSE(K,) =0.
O

IV. PROPERTIES OF RANDIC STATUS ENERGY

The following results will give the initial coefficients of the Randic status charecteristic polynomial and can be
easily proven using the definition of characteristic polynomial.
Proposition 4. In the Randic status charecteristic polynomial ¢ (G, @), the first three coefficients are 1, 0 and

2
n 1 .
| [—g O (v)] respectively.

2
Proposition5. Y, a2 =2%%, [m] . (where a; represents Randic status eigenvalues.)

The below theorems give the upper and lower bounds of the Randic status energy.

2
. . n 1
Theorem 6. Let G be a graph with n vertices. Then RSE(G) < \]Zn X [ /io'(u)ﬂ'(v)jl .

+n(n—1) [Det(RS(G))]%.

2
n |1
Theorem 7. RSE(G) = \jzzi:l[ a(u)~a(v)]
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