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CONSIDERATIONS OF ZAGREB GROUP INDICES 

It was Randić who presented in 1975 a bond-additive topological index 
called branching index as a descriptor for describing molecular branching.1 The 
Randić index was defined as follows: 
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Later, this index was renamed as connectivity index and generalized to 
connectivity indices of various orders, such as the zero-th order, the first order 
connectivity index (second Zagreb index) and of higher orders. The families of 
the Zagreb indices are applied to investigate the complexity of molecules, chir-
ality, Z/E-isomerism and hetero-systems. Moreover, the Zagreb indices revealed 
a probable applicability for developing multi-linear regression models and thus 
have great importance in QSPR/QSAR modeling. The first and second Zagreb 
indices of a graph G are defined as: 
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The first and second Zagreb co-indices of a graph G are defined as: 
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where du and dv denote the degree of the vertex u and vertex v, respectively. 
The first and second Zagreb polynomials for a graph G and in variable x are 

given as: 
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The first and second modified Zagreb indices of a graph G are defined as: 
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The first and second variable Zagreb indices of a graph G are defined as: 
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where r=1, 2. 
In 2013, Shirdel, Rezapour and Sayadi2 introduced a distance-based Zagreb 

index named hyper-Zagreb index that is given by: 
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In the augmented Zagreb index of a graph, G is defined as:3 
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Proof for Theorem 1 
It is easy to see that 01 02 ( 1)0 2  , 1nv v vd d d += = =  02 ,itv td δ= +  where 1≤i≤ n 

and 0≤ t≤ 3. Now, by using Automorphism group action on the vertices and 
edges of G[n] and Lemma 1, one obtains: 
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Proof for Theorem 2 
Since in the first and second Zagreb co-indices all those pairs of vertices are 

considered which are not adjacent with each other, one can write: 
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Proof for Theorem 3 
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Proof for Theorem 5 
It is easy to see that 01 02 ( 1)0 2 , 1nv v vd d d += = =  and 02

itv td δ= +  where 1 ≤ 
≤ i ≤ n and 0≤ t ≤ 6. Now, by using Automorphism group action on the 
vertices and edges of H[n] and Lemma 1, one obtains: 
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Proof for Theorem 6 
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Proof for Theorem 9 
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Proof for Theorem 10 
If uv is an edge in G then mu is the number of vertices closer to u than to v. 

As 01 02 ( ),v v E G∈  the number of vertices closer to v01 than to v02 are: 

 01
2 22 4(2) 4(2 ) 4(2 ) 2 4(2 2 2 )

2 8(2 1) 8 2 6.

n nv
n n

m = + + + + = + + + + =

= + − = × −

 
  

Similarly, 02 8 2 5nvm = × −  and 0 08 2 (3 4 ),t
it

n iv tm tδ δ− += × − + +  where 1 ≤ 
≤ i ≤ n and 0 ≤ t ≤ 3, and ( 1)0 8 2 7i

n ivm +
−= × − . Now, by using Automorphism 
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Proof for Theorem 11 
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Proof for Theorem 12 
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Proof for Theorem 13 
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Proof for Theorem 14 
It is noted that 01 0214 2 12, 14 2 11n nv vm m= × − = × −  and 

0 0 14 2 (6 7 )t
it

n iv tm tδ δ− += × − + +  where 1 ≤ i ≤ n and 0 ≤ t ≤ 6 and 
( 1)0 14 2 10i

n ivm +
−= × − . Now by using Automorphism group action on the 

vertices and edges of H[n] and Lemma 2, one obtains: 
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Proof for Theorem 15 
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where 1 ≤ i ≤ n – 1 and 0 ≤ t ≤ 6. 
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Proof for Theorem 16 
As 01 022v vτ= =  , ( 1)0 2 7 1nv nτ+ = + +  and 2 7 6itv i tτ= + + − , where 1 ≤ 

≤ i ≤ n and 0 ≤ t ≤ 6. Here, 2 7 2nτ = + . 
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