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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. 

I. 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 ‘ݑ′ 
is defined as the sum of distances of all other vertices from ′ݑ′. 
Randic status index is defined as 

(ܩ)ܴܵ =
1

ඥ(ݑ)ߪ ⋅ (ݒ)ߪ
 

where ߪ௨ represents the status of the vertex ݑ.  
Motivated by the Randic Status index, we introduce the ܴܽ݊݀݅ܿ − Status matrix ܴܵ(ܩ) as ܴܵ(ܩ) = (ܴܵ)௡×௡ 
 

(ܩ)ܴܵ = ቐ
1

ඥ(ݑ)ߪ ⋅ (ݒ)ߪ
௜ݒ ݂݅ ௝ݒ ℎݐ݅ݓ ݀݁ݐܿ݁݊݊݋ܿ 

0 ݁ݏ݅ݓݎℎ݁ݐ݋
 

 
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 
 

(ܩ)ܧܴܵ = ෍|ߙ௜|
௡

௜ୀଵ

 

 

II. RANDIC STATUS ENERGY OF GRAPH STRUCTURES 

Theorem 1.  Randic status energy of complete graph ܭ௡ is ܴܵܧ(ܭ௡) = 2. 

Proof. For each and every vertex ݑ in ܭ௡, ߪ(௨) = (݊– 1). Then the every ݆݅௧௛-entry of the Randic status matrix 
will be ଵ

௡ିଵ
. 

(௡ܭ)ܴܵ =

⎣
⎢
⎢
⎡ 0

1
݊ − 1௡ିଵ×௡ିଵ௧௜௠௘௦

1
݊ − 1௡ିଵ×௡ିଵ௧௜௠௘௦

0 ⎦
⎥
⎥
⎤
. 

∣∣
∣∣
∣∣
∣ ߙ −

1
݊ − 1௡ିଵ×௡ିଵ௧௜௠௘௦

−
1

݊ − 1௡ିଵ×௡ିଵ௧௜௠௘௦
ߙ ∣∣

∣∣
∣∣
∣

= 0. 

Here the spectrum will be having the eigen values − ଵ
௡ିଵ

 (݊ − 1 times) and 1 (one time). 
Therefore, ܴܵܧ(ܭ௡) = 2. ◻ 

Theorem 2.  The Randic status energy of Crown graph ܵ௡଴ is ܴܵܧ(ܵ௡଴) = ସ(௡ିଵ)
ଷ௡

. 

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

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡ 0 0 0 … 0 0

1
3݊ …

1
3݊

1
3݊

0 0 0 … 0
1

3݊ 0 …
1

3݊
1

3݊

0 0 0 … 0
1

3݊
1

3݊ … 0
1

3݊
⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮

0 0 0 … 0
1

3݊
1

3݊ …
1

3݊ 0

0
1

3݊
1

3݊ …
1

3݊ 0 0 … 0 0
1

3݊ 0
1

3݊ …
1

3݊ 0 0 … 0 0
⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮
1

3݊
1

3݊ 0 …
1

3݊ 0 0 … 0 0
1

3݊
1

3݊
1

3݊ … 0 0 0 … 0 0 ⎦
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

. 

ܫߙ| − ܴܵଷ(ܭ௡)| = 
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∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣ ߙ 0 0 … 0 0 −

1
3݊ … −

1
3݊ −

1
3݊

0 ߙ 0 … 0 −
1

3݊ 0 … −
1

3݊ −
1

3݊

0 0 ߙ … 0 −
1

3݊ −
1

3݊ … 0 −
1

3݊
⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮

0 0 0 … 0 −
1

3݊ −
1

3݊ … −
1

3݊ 0

0 −
1

3݊ −
1

3݊ … −
1

3݊ ߙ 0 … 0 0

−
1

3݊ 0 −
1

3݊ … −
1

3݊ 0 ߙ … 0 0
⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮

−
1

3݊ −
1

3݊ 0 … −
1

3݊ 0 0 … ߙ 0

−
1

3݊ −
1

3݊ −
1

3݊ … 0 0 0 … 0 ߙ ∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣∣
∣

= 0. 

Characteristic equation is 

൬ߙ −
1

3݊
൰
௡ିଵ

൬ߙ +
1

3݊
൰
௡ିଵ

൬ߙ + (݊ − 1)
1

3݊
൰ ൬ߙ − (݊ − 1)

1
3݊
൰ = 0 

spectrum is ܵܿ݁݌ோௌ(ܵ௡଴) 

=ቆ
ଵ
ଷ௡

(݊ − 1) − ଵ
ଷ௡

(݊ − 1) − ଵ
ଷ௡

ଵ
ଷ௡

1 1 ݊ − 1 ݊ − 1
ቇ. 

Therefore, ܴܵܧ(ܵ௡଴) = ସ(௡ିଵ)
ଷ௡

. ◻ 

Theorem 3.  The Randic status energy of ܭ௡×ଶ is ܴܵܧ(ܭ௡×ଶ) = ௡ିଵ
௡

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

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡ 0 0

1
2݊

1
2݊ …

1
2݊

1
2݊

1
2݊

1
2݊

0 0
1

2݊
1

2݊ …
1

2݊
1

2݊
1

2݊
1

2݊
1

2݊
1

2݊ 0 0 …
1

2݊
1

2݊
1

2݊
1

2݊
1

2݊
1

2݊ 0 0 …
1

2݊
1

2݊
1

2݊
1

2݊
⋮ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋮
1

2݊
1

2݊ …
1

2݊
1

2݊ 0 0
1

2݊
1

2݊
1

2݊
1

2݊ …
1

2݊
1

2݊ 0 0
1

2݊
1

2݊
1

2݊
1

2݊ …
1

2݊
1

2݊
1

2݊
1

2݊ 0 0
1

2݊
1

2݊ …
1

2݊
1

2݊
1

2݊
1

2݊ 0 0 ⎦
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

. 

(௡×ଶܭ)ோௌܿ݁݌ܵ = ൭
1

2݊
(݊ − 1) 0 −

1
2݊

1 ݊ ݊ − 1
൱. 

(௡×ଶܭ)ܧܴܵ =
݊ − 1
݊ . 

 ◻ 
Theorem 4.  The Randic status energy of the complete bipartite graph ܭ௠,௡ is ܴܵܧ൫ܭ௠,௡൯ =

2 √௠௡
ඥ(௡ାଶ௠ିଶ)(௠ାଶ௡ିଶ)

. 
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Proof. Let ܭ௠,௡  be the complete bipartite graph of order 2݊ with vertex set 
,ଵݑ} ⋯ ,ଶݑ  , ௠ݑ  ⋯ ,ଶݒ ,ଵݒ , ,   .{௡ݒ 
The Randic status matrix is  

ܴܵ൫ܭ௠,௡൯ = ଵ
ඥ(௡ାଶ௠ିଶ)(௠ାଶ௡ିଶ)

⎣
⎢
⎢
⎢
⎢
⎢
⎡
0 0 0 … 1 1 1
0 0 0 … 1 1 1
0 0 0 … 1 1 1
⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮
1 1 1 … 0 0 0
1 1 1 … 0 0 0
1 1 1 … 0 0 0⎦

⎥
⎥
⎥
⎥
⎥
⎤

. 

So the characteristic equation is 

௠ା௡ିଶߣ ቆߣ −
√݉݊

ඥ(݊ + 2݉− 2)(݉ + 2݊ − 2)
ቇቆߣ +

√݉݊
ඥ(݊ + 2݉− 2)(݉ + 2݊ − 2)

ቇ = 0 

and hence, the spectrum will be ܵ݁݌ ஺ܿ஻஼൫ܭ௠,௡൯ = ൭
√௠௡

ඥ(௡ାଶ௠ିଶ)(௠ାଶ௡ିଶ)
0 − √௠௡

ඥ(௡ାଶ௠ିଶ)(௠ାଶ௡ିଶ)

1 ݉ + ݊ − 2 1
൱. 

Therefore, 

௠,௡൯ܭ൫ܧܴܵ = 2
√݉݊

ඥ(݊ + 2݉− 2)(݉ + 2݊ − 2)
. 

 ◻ 

III. RANDIC STATUS ENERGY OF COMPLEMENTS 

Theorem 12.  The Randic status energy of the complement ܭ௡ of the complete graph ܭ௡ is ܧܲܦܧܮ൫ܭ௡൯ = 0. 
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 ܭ௡ is 

௡൯ܭ൫ܧܴܵ = 0. 
◻ 

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 ߶ோௌ(ߙ,ܩ), the first three coefficients are 1, 0 and 

−∑ ൤ ଵ
ඥఙ(௨)⋅ఙ(௩)

൨
ଶ

௡
௜ୀଵ  respectively. 

Proposition 5.  ∑ ௜ଶ௡ߙ
௜ୀଵ = 2∑ ൤ ଵ

ඥఙ(௨)⋅ఙ(௩)
൨
ଶ

௡
௜ୀଵ . (where ߙ௜ represents Randic status eigenvalues.) 

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

Theorem 6.  Let ܩ be a graph with ݊ vertices. Then ܴܵ(ܩ)ܧ ≤ ඨ2݊∑ ൤ ଵ
ඥఙ(௨)⋅ఙ(௩)

൨
ଶ

௡
௜ୀଵ . 

Theorem 7.  ܴܵ(ܩ)ܧ ≥ ඨ2∑ ൤ ଵ
ඥఙ(௨)⋅ఙ(௩)

൨
ଶ

௡
௜ୀଵ + ݊(݊ − ൯൧(ܩ)൫ܴܵݐ݁ܦൣ(1

మ
೙.  
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