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Abstract — For a connected graph 𝑮 Randić index is defined as  

𝑹(𝑮) = ∑
𝟏

√𝒅𝑮(𝒖)𝒅𝑮(𝒗){𝒖,𝒗}⊆𝑽(𝑮)

 

 Chartrand et al. introduced Steiner wiener index in 1989 is a generalization of the concept of graph 

distance. For a connected graph 𝑮 of order 𝒏 and 𝑺 ⊂ 𝑽 (𝑮) , the Steiner distance d(S) of the 

vertices of 𝑺 is the minimum size of a connected subgraph whose vertex set is 𝑺. In the sense of 

Randic  index and steiner distance based indices in this paper we introduce the Steiner Randić index 

𝑹𝒌(𝑮) and study some standard graph structures as well as some properties and bounds for it. 

 

Keywords — Graphs, Degree, Distance, Topological indices, steiner distance Randić index. 

I. INTRODUCTION  

Let 𝐺  be a simple connected graph, whose vertex and edge sets are denoted as 𝑉 (𝐺) and 𝐸(𝐺) 

respectively, and|𝑉 (𝐺)| =  𝑛, |𝐸(𝐺)| =  𝑚 called order and size of the graph 𝐺. The degree deg𝐺(𝑣) 

of a graph 𝐺 is cardinality of the first neighbors of the vertex 𝑢 and 𝑥, 𝑦 ∈   𝑉 (𝐺) then the distance 

𝑑(𝑥, 𝑦)  =  𝑑𝐺(𝑥, 𝑦) is the shortest path between 𝑢 and 𝑣.  In 1989 Chartrand et al introduced the 

concept of Steiner distance of a connected graph [2] is a generalization of the ancient graph distance. 

For a connected graph 𝐺 of order at least 2 and 𝑆 ⊂ 𝑉 (𝐺), the Steiner distance 𝑑(𝑆) of the vertices 

of 𝑆 is the minimum size of a connected subgraph whose vertex set is 𝑆. In view of equation (1) Li, 

Mao, and Gutman generalized the concept of wiener index of a graph 𝐺 as the Steiner wiener index 

[12] denoted as 

𝑆𝑊𝑘(𝐺)  = ∑  𝑑(𝑆)

𝑆⊂𝑉 (𝐺)

|𝑆|=𝑘

 

When 𝑆 =  {𝑥, 𝑦}, |𝑆| =  2, then the stiener distance reduces to distance between a pair of vertices 

which is equal to the ordinary wiener index [14] that is 

𝑊(𝐺) = 𝑆𝑊𝑘(𝐺)  = ∑  𝑑(𝑆)

𝑆⊂𝑉 (𝐺)

|𝑆|=2

 

Further when 𝑘 =  0, 𝑆𝑊𝑘(𝐺)  =  0, and 𝑘 =  𝑛 −  1, 𝑆𝑊𝑘(𝐺) =  𝑛 −  1. Among the several 

hundred presently existing graph-based molecular structure descriptors [2], the Randić index  of a 

graph was introduced by the chemist Randić under the name of “branching index” in 1975 [3] as the 

sum of  
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𝑅(𝐺) = ∑
1

√𝑑𝐺(𝑢)𝑑𝐺(𝑣){𝑢,𝑣}⊆𝑉(𝐺)

 

Also, it was designed in 1975 to measure the extent of branching of the carbon-atom skeleton of 

saturated hydrocarbons. It was demonstrated that the Randić index is well correlated with a variety of 

physicochemical properties of alkanes, such as boiling point, enthalpy of formation, surface area, and 

solubility in water. The Randić index is certainly the most widely applied in chemistry and 

pharmacology, in particular for designing quantitative structure-property and structure-activity 

relations. Randić proposed this index to quantitatively characterize the degree of molecular branching. 

According to him, the degree of branching of the molecular skeleton is a critical factor for some 

molecular properties such as boiling points of hydrocarbons and the retention volumes and the 

retention times obtained from chromatographic studies (all citations are taken from [3]). Zhou et al. 

[4] obtained lower and upper bounds for the general Randić index, and Du et al. [5] obtained new 

lower and upper bounds for the Randić index in terms of other topology indices; for other bounds, see 

[6, 7]. Then, in this paper, we will obtain new lower and upper bounds for the Randić index. In this 

paper, we introduce Randić index and study some interesting properties and bounds. 

II. STEINER HYPER WIENER INDEX OF STANDARD GRAPH STRUCTURES 

Steiner Randić index of a simple connected graph 𝐺 is the generalization of Randić index with 𝑘 

vertices. In view of equation (1) and (3), we introduce the following definition. 

Definition 2.1. For any connected graph 𝐺 the Steiner Randić index 𝑅𝑘(𝐺) of a graph 𝐺 is defined as  

𝑅𝑘(𝐺)  = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆

 

𝑆⊂𝑉 (𝐺)

|𝑆|=𝑘

 

Where 1 ≤ 𝑘 ≤ 𝑛 −  1 and when 𝑘 =  1 then 𝑅𝑘(𝐺)  =  0. One can note that in the special case 

𝑘 =  2 of equation (5) implies Randić index 𝑅𝑘(𝐺). 

Theorem 2.3. The Steiner Randić index index of the Star graph 𝑆𝑛 is   

𝑅𝑘(𝑆𝑛)  = (
𝑛 − 1

𝑘
) [ 

1

√𝑘
+

𝑘

(𝑝 − 𝑘)√𝑛 + 𝑘 − 2
]  

where 2 ≤   𝑘 ≤ 𝑛 −  2.  

Proof. Let 𝑣1 be the center vertex of the star graph 𝑆𝑛. Divide the vertex set 𝑉 (𝐺) of 𝑆𝑛 in to two 

partition as follows. For any 𝑆 ⊂ 𝑉 (𝑆𝑛) and |𝑆| =  𝑘, if 𝑣1  ∉  𝑆, then  ∑ deg𝑆𝑛(𝑣) = 𝑘𝑣∈𝑆 . If 𝑣1 ∈  𝑆, 

then  ∑ deg𝑆𝑛(𝑣) = 𝑛 + 𝑘 − 2𝑣∈𝑆  Therefore 

𝑅𝑘(𝑆𝑛)  = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆

 

𝑆⊂𝑉 (𝐺)

𝑣1∉𝑆,|𝑆|=𝑘

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆

 

𝑆⊂𝑉 (𝐺)

𝑣1∈𝑆,|𝑆|=𝑘

 

= (
𝑛 − 1

𝑘
)
1

√𝑘
+ (

𝑛 − 1

𝑘 − 1
)

1

√𝑛 + 𝑘 − 2
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= (
𝑛 − 1

𝑟
)
1

√𝑘
 +

𝑘

𝑝 − 𝑘
(
𝑛 − 1

𝑘
)

1

√𝑛 + 𝑘 − 2
 

= (
𝑛 − 1

𝑘
) [ 

1

√𝑘
+

𝑘

(𝑝 − 𝑘)√𝑛 + 𝑘 − 2
]  

Theorem 2.4. For a complete graph 𝐾𝑛 with 𝑛 vertices and 𝑘 be an integer 2 ≤ 𝑘 ≤ 𝑛 then 

𝑅𝑘(𝐾𝑛)   = (𝑛
𝑟
) 𝑘(𝑛 − 1). 

Proof.  For any graph 𝑆 ⊂ 𝑉 (𝐾𝑛) and  |𝑆| =  𝑘 vertices of the 𝐾𝑛 has degree 𝑛 − 1 

∑deg𝑆𝑛(𝑣) = 𝑘(𝑛 − 1)

𝑣∈𝑆

 

There exist (𝑛
𝑟
) vertex subsets in 𝑉 (𝐾𝑛) 

Hence,  

𝑅𝑘(𝐾𝑛) = (
𝑛

𝑟
)  𝑘(𝑛 − 1) 

Theorem 2.5. The Steiner Hyper Wiener index of path 𝑃𝑛  of order 𝑛 is  

𝑅𝑘(𝑃𝑛) = (
𝑛 − 1

𝑘 − 1
) 

1

√2𝑘 − 1
+ (

𝑛 − 2

𝑘 − 2
)

1

√2𝑘 − 2
+ (

𝑛 − 2

𝑘
)
1

√2𝑘
 

where 2 ≤ 𝑘 ≤ 𝑛 − 2. 

Proof. Let 𝑉 (𝑃𝑛) = {𝑣1, 𝑣2, … , 𝑣𝑛} be the vertices of 𝑃𝑛 where 𝑣1 and 𝑣𝑛 are pendent vertices. For 

any 𝑆 ⊂ 𝑉 (𝑃𝑛) and |𝑆| =  𝑘. The vertex set can be partition into three sets as follows. (i)  𝑣1 & 

𝑣𝑛 ∉  𝑆 ,(ii) 𝑣1 or 𝑣𝑛 ∈ 𝑆,and (iii) 𝑣1 & 𝑣𝑛 ∈ 𝑆.  

Case (i):  If 𝑣1 & 𝑣𝑛 ∉  𝑆 then the vertices in 𝑆 non pendent vertices and whose vertices are 2. 

Therefore, ∑ deg𝑆𝑛(𝑣)𝑣∈𝑆 = 2𝑘. 

Case (ii):  𝑣1 or 𝑣𝑛 ∈ 𝑆 . In a path graph 𝑃𝑛 the vertices of  𝑣1and  𝑣𝑛 are pendent vertices, therefore, 

∑ deg𝑆𝑛(𝑣)𝑣∈𝑆 = 2𝑘 − 1. 

Case (ii):  𝑣1 & 𝑣𝑛 ∈ 𝑆.  . In a path graph 𝑃𝑛 the vertices of  𝑣1and  𝑣𝑛 are pendent vertices, therefore, 

∑ deg𝑆𝑛(𝑣)𝑣∈𝑆 = 2𝑘 − 2. 

𝑅𝑘(𝑃𝑛) = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝑃𝑛)
𝑣1∈𝑆 𝑜𝑟 𝑣𝑛∈𝑆 

|𝑆|=𝑘

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝑃𝑛)

𝑣1𝑎𝑛𝑑 𝑣𝑛∈𝑆 
|𝑆|=𝑘

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝑃𝑛)

𝑣1𝑎𝑛𝑑 𝑣𝑛∉𝑆 
|𝑆|=𝑘

 

Hence  

𝑅𝑘(𝑃𝑛) = ∑
1

√2𝑘 − 1
𝑆⊂𝑉(𝑃𝑛)

𝑣1∈𝑆 𝑜𝑟 𝑣𝑛∈𝑆 
|𝑆|=𝑘

+ ∑
1

√2𝑘 − 2
𝑆⊂𝑉(𝑃𝑛)

𝑣1𝑎𝑛𝑑 𝑣𝑛∈𝑆 
|𝑆|=𝑘

+ ∑
1

√2𝑘
𝑆⊂𝑉(𝑃𝑛)

𝑣1𝑎𝑛𝑑 𝑣𝑛∉𝑆 
|𝑆|=𝑘
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𝑅𝑘(𝑃𝑛) = (
𝑛 − 1

𝑘 − 1
) 

1

√2𝑘 − 1
+ (

𝑛 − 2

𝑘 − 2
)

1

√2𝑘 − 2
+ (

𝑛 − 2

𝑘
)
1

√2𝑘
 

 

Theorem 2.6. Let 𝐺 be the 𝐾𝑚,𝑛 be the complete bipartite graph with 𝑚 + 𝑛 vertices, and 

𝑟 being an integer such that 2 ≤ 𝑟 ≤  𝑚 +  𝑛 −  2, then 

=

{
 
 
 

 
 
 2(

𝑛

𝑘
)

1

√𝑚𝑘
+ (

𝑚

𝑥
) (

𝑛

𝑘 − 𝑥
)

1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
 𝑖𝑓 1 ≤ 𝑟 ≤ 𝑚

(
𝑛

𝑘
)
1

√𝑚
+

1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
∑(

𝑚

𝑥
) (

𝑏

𝑘 − 𝑥
)

𝑚

𝑥=1

 𝑖𝑓 𝑚 < 𝑟 ≤ 𝑛

(
𝑚 + 𝑛

𝑘
)

1

√𝑛𝑥 +𝑚𝑡 −𝑚𝑥
𝑖𝑓 𝑛 < 𝑟 ≤ 𝑚 + 𝑛

 

Proof. Let 𝐺 =  𝐾𝑚,𝑛 and let 𝑉1  = {𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑚} and 𝑉2  = {𝑦1, 𝑦2, 𝑦3, … , 𝑦𝑛} be the two 

partition of vertices of 𝐺.  

Case I. 1 ≤ 𝑘 ≤ 𝑚 

For all 𝑆 ⊂ 𝑉 (𝐺) and |𝑆| =  𝑟, we have the following three subcases (i) 𝑆 ∩  𝑉1 = ∅ 

(ii) 𝑆 ∩  𝑉2  =  ∅ (iii) 𝑆 ∩ 𝑉1 = ∅  and 𝑆 ∪ 𝑉2 = ∅. If 𝑆 ∩ 𝑉1 = ∅ or 𝑆 ∩ 𝑉2  = ∅ then 𝑆 ⊂  𝑉2 

suppose 𝑆 =  {𝑦1, 𝑦2, … , 𝑦𝑟}. Then the Steiner tree containing the vertices 𝑦1, 𝑦2, … , 𝑦𝑛 has 𝑘 edges 

therefore 𝑑𝐺(𝑆) = 𝑘. Similarly, if 𝑆 ∩ 𝑉2  = ∅ then 𝑑𝐺(𝑆) = 𝑘 and suppose 𝑆 ∩ 𝑉1 =  ∅ and 𝑆 ∩

𝑉2 = ∅ and let 𝑆 = {𝑥1, 𝑥2, … , 𝑥𝑎 𝑦1, 𝑦2, … , 𝑦(𝑘−𝑚) then the Steiner tree induced by the edges 

𝑥1𝑦1, 𝑦1𝑥2, 𝑦1𝑥3, … , 𝑦1𝑥𝑎, 𝑥1𝑦2, 𝑥1𝑦3, … , 𝑥1𝑦(𝑘−𝑚)} 

Therefore 𝑑𝐺(𝑆) =  𝑘 − 1 Thus 

𝑅𝑘(𝐾𝑚,𝑛) = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉2=∅

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅ 𝑉2≠∅

 

𝑅𝑘(𝐾𝑚,𝑛) = ∑
1

√𝑚𝑘
𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅

+ ∑
1

√𝑚𝑘
𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉2=∅

+ ∑
1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅ 𝑉2≠∅

 

                = (
𝑛

𝑘
)

1

√𝑚𝑘
+ (

𝑛

𝑘
)

1

√𝑚𝑘
+ (

𝑚

𝑥
) (

𝑛

𝑘 − 𝑥
)

1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
 

= 2(
𝑛

𝑘
)

1

√𝑚𝑘
+ (

𝑚

𝑥
) (

𝑛

𝑘 − 𝑥
)

1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
 

Case II: Consider 𝑚 <  𝑟 ≤ 𝑛. For any 𝑆 ⊂  𝑉 (𝐺) and |𝑆| =  𝑟, we have 𝑆 ∩ 𝑉1  =  ∅ or 𝑆 ∩ 𝑉1 =

∅. If 𝑆 ∩ 𝑉1 =  ∅ then 𝑆 ⊂  𝑉2 and suppose 𝑆 = {𝑦1, 𝑦2, … , 𝑦𝑟} then the tree 𝑇 induced by the edges 

is {𝑥1𝑦1, 𝑥1𝑦2, … , 𝑥1𝑦𝑚}  is a Steiner tree containing 𝑆  hence 𝑑𝐺(𝑆)  =  𝑟 . If 𝑆 ∩ 𝑉1  and let 𝑆 =

{𝑥1, 𝑥2, … , 𝑥𝑎, 𝑦1 , 𝑦2, 𝑦𝑟−𝑚}(𝑎 ≤ 𝑟 ≤ 𝑛)  then the tree induced by the vertices 𝑆  has the edges 
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{𝑥1𝑦1, 𝑦1𝑥2, 𝑦1𝑥2, … , 𝑦1𝑥𝑚, 𝑥1𝑦2, 𝑥1𝑦3, … , 𝑥1𝑦𝑟−𝑚} is a steiner tree containing 𝑆. Therefore 𝑑𝐺(𝑆) =

 𝑟 − 1. 

𝑅𝑘(𝐾𝑚,𝑛) = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉2=∅

+ 

𝑅𝑘(𝐾𝑚,𝑛) = ∑
1

√𝑚
𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉1=∅

+ ∑
1

√𝑚𝑘
𝑆⊂𝑉(𝐾𝑚,𝑛)

𝑆∩𝑉2≠∅

+ 

                = (
𝑛

𝑘
)
1

√𝑚
+

1

√𝑛𝑥 +𝑚(𝑘 − 𝑥)
∑(

𝑚

𝑥
) (

𝑏

𝑘 − 𝑥
)

𝑚

𝑥=1

 

 

Case III: we consider the remaining case 𝑛 <  𝑟 ≤  𝑚 + 𝑛. For any set  𝑆 ⊂  𝑉(𝐺) with 𝑟 vertices. If 

𝑆 ∩ 𝑉1 ≠ ∅ , and   𝑆 ∩ 𝑉2 ≠  ∅  suppose  𝑆 = {𝑥1, 𝑥2, . . . , 𝑥𝑥, 𝑦1, 𝑦2, . . . , 𝑦𝑟−𝑥} . Then  the steiner tree 

𝑇 induced by the  edges is {𝑥1 𝑦1, 𝑦1 𝑥2, . . . , 𝑦1 𝑥𝑥, 𝑥1 𝑦2, 𝑥1 𝑦3, . . . , 𝑥1 𝑦𝑟−𝑥 Therefore 𝑑𝐺(𝑆) = 𝑟 − 1 

Thus 

𝑅𝑘(𝐾𝑚,𝑛)  = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆

 

𝑆⊂𝑉 (𝐺)

|𝑆|=𝑘

 

   =  (
𝑚 + 𝑛

𝑘
)

1

√𝑛𝑥 +𝑚𝑡 −𝑚𝑥
 

Remarks 2.7  For a connected graph 𝐺 with 𝑛 vertices and 𝑚 edges  then 𝑅𝑘(𝐺) =
1

√2𝑞
. 

Theorem 2.8 let 𝑇 be a tree with 𝑛 vertices and having 𝑝 pendent vertices Thus 

𝑅𝑘(𝑇) =
𝑙

√2𝑝−3
+ (p − l)

𝑙

√2𝑞
−

1

√2𝑝−𝑙−1
. 

Proof. For 𝑟 = 𝑛 − 1 we have the following two cases.  Let 𝑣 be the pendent vertices such that   𝑣 ∈

 𝑉(𝐺) \ 𝑆 is pendent, Then the vertices contained in 𝑆 from a tree of order 𝑛 − 1 Therefore 𝑑𝑇(𝑆) =

𝑛 − 2 and ∑ 𝑑𝑒𝑔𝑇(𝑣)𝑣∈ 𝑆 = 2𝑚 − 1. There are 𝑟 such subsets with cardinality 𝑛 − 1 in 𝑉(𝐺) \ 𝑆. If 

𝑉(𝐺)\𝑆 is non pendent in 𝑆. Then the vertices contained in 𝑆 cannot form a tree. Then the respective 

Steiner tree must contain all the 𝑛  vertices of 𝑇 . Therefore 𝑑𝑇(𝑆) = 𝑛 − 1  and ∑ 𝑑𝑒𝑔𝑇(𝑢)𝑢∈ 𝑆 =

2𝑚 − deg𝑇(𝑢) where 𝑣 ∈  𝑉(𝐺)\𝑆. There are 𝑛 − 𝑝 such subsets. Hence 

𝑅𝑛−1 (𝑇) = ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆

+ ∑
1

√∑ deg𝑆𝑛(𝑣)𝑣∈𝑆𝑆⊂𝑉(𝑇)
𝑣∈𝑆

𝑆⊂𝑉(𝑇)

𝑣∈𝑉(𝐺)\𝑆
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=
𝑙

√2𝑝 − 3
+ (p − l)

𝑙

√2𝑞
− ∑

1

√deg𝑆𝑛(𝑣)deg𝑇(𝑊)≥2

 

=
𝑙

√2𝑝 − 3
+ (p − l)

𝑙

√2𝑞
−

1

√2𝑝 − 𝑙 − 1
 

III. SOME BOUNDS FOR STEINER RECIPROCAL DEGREE DISTANCE INDEX 

For a connected Graph 𝐺 the greatest and smallest vertex degree of the graph 𝐺 respectively denote 

by ∆(𝐺) and 𝛿(𝐺). The following Proposition, follows immediately from the definitions of the 

Steiner Hyper Wiener Index, equation (2). 

 

Observation 3.1. Let 𝐺 be a connected graph with 𝑛 vertices and let 𝑇 be the spanning tree  

𝑅𝑘(𝐺) ≤  𝑅𝑘(𝑇) 

holds for all 𝑟, 2 ≤  𝑘 ≤  𝑛 with equality holds iff  𝐺 is a tree. For a connected Tree 𝑇 theorem 3.3 of 

3 we have following bounds 

                                               (
𝑛 − 1

𝑟 − 1
) (𝑛 − 1) ≤ 𝑅𝑘(𝐺) ≤ (

𝑛 + 1

𝑟 + 1
)                                                   (8) 

 

Theorem 3.2: Let 𝑇 be the tree with 𝑛 vertices and let 𝑟 (2 ≤  r ≤  n) then 

𝑟(𝑟 − 1) (
𝑛

𝑟
) ≤  𝑅𝑘(𝐺) ≤  𝑟(𝑟 − 1) (

𝑛 + 1

𝑟 + 1
) 

From the definition of 𝑆𝑊𝑘(𝐺) we have 

(
𝑛

𝑟
) (𝑟 − 1) ≤  𝑅𝑘(𝐺) ≤  (𝑟 − 1) (

𝑛 − 1

𝑟 − 1
) 

And 

(
𝑛

𝑟
) (𝑟 − 1) + (

𝑛

𝑟
) (𝑟 − 1)2  ≤  𝑅𝑘(𝐺) ≤  (𝑛 − 1) (

𝑛 − 1

𝑟 − 1
) + (𝑛 − 1)2 (

𝑛 − 1

𝑟 − 1
) 

Hence 

(
𝑛

𝑟
) 𝑟(𝑟 − 1) ≤  𝑅𝑘(𝐺) ≤ (

𝑛

𝑟
) 𝑛(𝑛 − 1) 

 

IV. CONCLUSIONS 

The Steiner Randić index  introduced in this paper will have application in the study of QSAR 

(Quantitative Structure-Property Relationship) and QSPR (Quantitative Structure-Property 

Relationship) study since it is a combination of Steiner distance and Hyper Weiner index. It is easy to 
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find the Steiner Randić index  of wheel graph, windmill graph, caterpillar, and Cartesian product of 

standard graphs. Investigating the general graph is our future work. 

REFERENCES  

[1] V. Andova, D. Dimitrov, J. Fink, R. Skrekovski, “Bounds on Gutman index”, MATCH Commun. 

Math. Comput. Chem, J. Algebra, vol. 67 pp. 515-524, 2012. 

[2] G. Chartrand, O.R. Oellermann, S. Tian and H.B. Zou, “Steiner distance in graphs”, Casopis Pest. 

Mat., vol. 114 , 399-410, 1989. 

[3] A.A. Dobrynin, R. Entringer, I. Gutman, “Wiener index of trees theory and applications”. Acta 

Appl 

[4] B. Furtula, I. Gutman, H. Lin, “More trees with all degrees having extremal Wiener index”,  

MATCH Commun. Math. Comput. Chem. Vol. 70 , 293-296, 2013. 

[5] I. Gutman, “Selected properties of the Schultz molecular topological index”, J. Chem. Inf. Comput. 

Sci., vol. 34 , 1087-1089, 1994.   

[6] H. Hosoya, “On some counting polynomials in chemistry”, Discr. Appl. Math., vol. 19 239-257, 

1988. 

[7] Hongbo Hua, Shenggui Zhang, “On the reciprocal degree distance of graphs”, Discrete Applied 

Mathematics., vol. 160, 1152-1163, 2012. 

[8]  Kexiang Xu, Kinkar Ch. Das, “On Harary index of graphs”, Discrete Applied Mathematics., 

vol.159, 1631-1640, 2011.  

[9] Z. Du, A. Jahanbani, and S. M. Sheikholeslami, “Relationships between Randić index and other 

topological indices,” Communications in Combinatorics and Optimization, vol. 5, 2020. 

[10] Kong-Ming Chong, “The Arithmetic Mean-Geometric Mean Inequality”, A New Proof, 

Mathematics Magazine., vol. 49 ,87-88, 1976. 

[11] D. Plavi, S. Nikoli, N. Trinajsti, Z. Mihali, “On the Harary index for the characterization of 

chemical graphs”, J. Math. Chem., vol. 12  235-250, 1993. 

[12] M. Randic, “Characterization of molecular branching,” Journal of the American Chemical 

Society, vol. 97, no. 23, pp. 6609–6615, 1975 

[13] Yaping Mao et.al, “Steiner Wiener index of Graph Products”, Transactions on Combinatorics., 

vol. 5, 39-50, 2016. 

[14] Xueliang Li et.al., “The Steiner Wiener Index of a Graph”, Discussiones Mathematicae Graph 

Theory, vol. 36, 455-465, 2016. 

[15] Yaping Mao et .al, “Steiner Degree Distance”, MATCH Commun. Math. Comput. Chem., vol. 78, 

221-230, 2017. 

[16] H. Wiener, “Structural determination of paraffin”, boiling points, J. Am. Chem. Soc., vol. 69 17-

20, 1947. 

[17] Yaping Mao, “Steiner Distance in Graphs-A Survey”, arxiv:1708.05779v1[math.CO] 18 Aug 

2017. 

[18] B. Zhou and W. Luo, “A note on general Randić index,” MATCH Communications in 

Mathematical and in Computer Chemistry, vol. 62, pp. 155–162, 2009. 

[19] Yaping Mao, “Steiner Harary Index” ,Kragujevac Journal of Mathematics., vol. 42(1) , 29-39, 

2018.

 


