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Abstract
Topological indices serve as molecular structure descriptors that characterize the 

topology of a molecule while remaining invariant under graph isomorphism. Discrete 
Adriatic indices, explored by Vukičević and Gašperov in 2010, are a significant category 
of topological indices that have demonstrated strong predictive capabilities in assessments 
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effective discrete Adriatic indices include the max-min sdeg index, misbalance indeg index, 
symmetric division deg index, and variable sum exdeg index, all of which have been proposed 
as potentially useful measures with better quality compared to some existing measures. 
This paper aims to explore these descriptors for several infinite families of porphyrin-based 
dendrimers using the edge partition technique.

Subject Classification (2020):  05C92, 92E10, 05C07, 05C09.

Keywords: Porphyrin-cored dendrimers, Topological index, Vertex degree, Molecular graph.

†	 E-mail:	farzanehfalahati@iau.ir
*	E-mail:	mahdieh.azari@iau.ac.ir (Corresponding Author)

Journal of Discrete Mathematical Sciences & Cryptography
ISSN  0972-0529 (Print), ISSN  2169-0065 (Online)
Vol. 29 (2026), No. 7,  pp. 2711–2730
DOI : 10.47974/JDMSC-2397

†	 ORCID-ID: 0000-0002-4535-1344
*	ORCID-ID: 0000-0002-0919-0598

http://www.tarupublications.com
http://dx.doi.org/10.47974/JDMSC-2397


2712� F. FALAHATI-NEZHAD AND M. AZARI

 
 

1. Introduction  
In the field of chemical graph theory, a molecular graph–also known as 

chemical graph–represents a chemical structure using a labeled graph, where the 
vertices represent different atoms and the edges represent the chemical bonds 
connecting those atoms within the molecule. Topological indices are numerical 
measures that capture certain graph’s characteristics and stay invariant under 
graph isomorphism [1,2]. These indices are instrumental in studying the 
relationships between the structures of chemical compounds and their 
physicochemical properties or biological activities, commonly referred to as 
Quantitative Structure–Activity Relationships [3].  

Some topological indices are bond additive, expressed as the sum of 
contributions from edges. The discrete Adriatic indices, a significant category of 
bond additive topological indices, were explored by Vukičević and Gašperov [4] 
in 2010. This category comprises 148 discrete Adriatic indices that have proven 
to possess strong predictive abilities in tests done by the International Academy 
of Mathematical Chemistry. These indices are straightforward to program and 
can be readily integrated into current chemical modeling programs. Included in 
these indices are the max-min sdeg index (MmS index), misbalance indeg index 
(MI index), and symmetric division deg index (SDD index), each defined for a 
molecular graph 𝐺𝐺 as follows: 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝐺𝐺) = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) , 

  𝑀𝑀𝑀𝑀(𝐺𝐺) = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) = ∑ |𝑑𝑑𝒿𝒿;𝑑𝑑ℓ|
𝑑𝑑𝒿𝒿𝑑𝑑ℓ𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) , 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) = ∑ 𝑑𝑑𝒿𝒿
2:𝑑𝑑ℓ

2

𝑑𝑑𝒿𝒿𝑑𝑑ℓ𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) , 

where 𝐸𝐸(𝐺𝐺) shows the edge set of 𝐺𝐺, while 𝑑𝑑𝒿𝒿 is the degree of vertex 𝒿𝒿 in 𝐺𝐺 (see 
[5]). It has been demonstrated in [4] that, the MmS index can effectively predict 
the log water activity coefficient for polychlorobiphenyls. Additionally, the MI 
index serves as a reliable tool for the standard enthalpy of vaporization for 
octane isomers, while the SDD index stands out as the most precise predictor for 
estimating the total surface area of polychlorobiphenyls. In addition, these 
indices were proposed as potentially useful measures having better quality 
compared to some previously-introduced measures (see, for example, [6,7]).  

In 2011, Vukičević [8] proposed another topological index namely variable 
sum exdeg index (VSE index) which was formulated for a molecular graph 𝐺𝐺 as 
  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝐺𝐺) = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸(𝐺𝐺) = ∑ 𝑑𝑑𝒿𝒿𝓆𝓆𝑑𝑑𝒿𝒿𝒿𝒿∈𝑉𝑉(𝐺𝐺) , 
in which 𝑉𝑉(𝐺𝐺) denotes the vertex set of 𝐺𝐺 and 𝓆𝓆 ∈ (0,1) ∪ (1, +∞) is a variable 
parameter. It was shown that for certain values of 𝑡𝑡, the 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡  index effectively 
predicts the octanol-water partition coefficient for octane isomers. See, for 
example, [9-11] for some mathematical properties of VSE index. 

Dendrimers are hugely branched polymeric substances with dimensions on 
the nanometer-scale [12]. They consist of three main structural elements: a 
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central core, an inner dendritic branching framework, and an outer surface 
decorated with functional groups. The central core is usually an atom or a 
molecule with more than one similar chemical functional group. The branches 
are the iterated parts of dendrimers, which start from the central core. The 
geometric repetition of the branches leads to the formation of radially centric 
layers named generations. The terminal functional groups which are important 
factors in determining properties of the dendrimers are stationed at the periphery 
of the dendrimer structure. Dendrimers have gained vast applications such as 
enhancing drug solubility, stability, and bioavailability. Investigating the 
mathematical and topological properties of dendrimers has been the focus of 
numerus studies in mathematical chemistry and chemical graph theory (see, for 
example, [13-24]).  

Porphyrin-cored dendrimers (PC dendrimers) [25,26] represent a 
prominent group of dendrimers, known for their wide range of uses in fields 
including light harvesting, electron transfer, and host-guest recognition [27,28].  

In this paper, we are concerned with computing the aforementioned 
discrete Adriatic indices for some infinite families of PC dendrimers.  

2. Main results and discussion 
Our aim is to calculate the discrete Adriatic indices listed in Section 1 for 

four types of PC dendrimers by applying the edge-partition technique. The 
technique is based on dividing the set of edges of the chemical graph 
corresponding to the respective PC dendrimer to certain proper subsets such that 
the end-vertex degrees of every edge lying in the same subset are equal. Then by 
computing the order of any subset as well as the edge contribution of any subset 
to the considered graph invariant, multiplying these quantities to each other and 
adding the resulting expressions, we arrive at the amount of the considered 
graph invariant for the respective dendrimer. The remainder of this section will 
include four subsections, each dedicated to one of the dendrimer groups under 
investigation. 

2.1 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) dendrimer 
Let 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) stand for the molecular graph of the first 𝒫𝒫𝒫𝒫 dendrimer in 

such a way that 𝓈𝓈 represents the steps of growth (see Figure 1). Manifestly, 
|𝑉𝑉(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) )| = 136 × 2𝓈𝓈 − 15 and |𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)| = 152 × 2𝓈𝓈 − 12. The edges 
of 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) is partitioned into the five subsets 𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)), 𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)), 
𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)), 𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈 )) and 𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)), where  

𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 2+, 
𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 2, 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 3+, 

𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 3, 𝑑𝑑(ℓ) = 4+. 
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Figure 1 

The molecular graph of 𝓟𝓟𝓟𝓟𝓪𝓪(𝟒𝟒) dendrimer. 
 
It can be seen that, |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| = 2𝓈𝓈:5 − 4, |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| = 7 ×

2𝓈𝓈:4 − 32, |𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| = 2𝓈𝓈:3, |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| = 20 and |𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| = 4. 

Theorem 1: The MmS index of 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) satisfies the following identity: 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = 89 × 2𝓈𝓈:2 − 440
9 . 

Proof: Applying the definition of the MmS index yields: 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (
2
2)

2
+ |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (

3
2)

2
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  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (3
1)

2
+ |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (3

3)
2
 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (4
3)

2
 

  = (2𝓈𝓈:5 − 4)(1) + (7 × 2𝓈𝓈:4 − 32) (9
4) 

  +(2𝓈𝓈:3)(9) + (20)(1) + (4) (16
9 ) 

  = 89 × 2𝓈𝓈:2 − 440
9 .  

Theorem 2: The MI index of 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) satisfies the following identity: 
𝑀𝑀𝐼𝐼(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = 3 × 2𝓈𝓈:3 − 5. 

Proof: Based on the MI index definition, 

  𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

| +𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

| +𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| |1
2 − 1

2| + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| |1
2 − 1

3| 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| |1
1 − 1

3| + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| |1
3 − 1

3| 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| |1
4 − 1

3| 

  = (2𝓈𝓈:5 − 4)(0) + (7 × 2𝓈𝓈:4 − 32) (1
6) 

  +(2𝓈𝓈:3) (2
3) + (20)(0) + (4) ( 1

12) 

  = 3 × 2𝓈𝓈:3 − 5.  

Theorem 3: The SDD index for the 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) dendrimer is expressed as  

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = (125
3 ) 2𝓈𝓈:3 − 87

3 . 

Proof: From the SDD index definition, 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  
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  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (
2
2 +

2
2) 

  +|𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (
3
2 +

2
3) + |𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (

3
1 +

1
3) 

  +|𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (
3
3 +

3
3) + |𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))| (

3
4 +

4
3) 

  = (2𝓈𝓈:5 − 4)(2) + (7 × 2𝓈𝓈:4 − 32) (136 ) 

  +(2𝓈𝓈:3) (103 ) + (20)(2) + (4) (2512) 

  = (1253 ) 2𝓈𝓈:3 − 87
3 .  

Theorem 4: The VSE index of 𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈) is given by 

  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = 2𝓈𝓈:3𝓆𝓆 + (2𝓈𝓈:6 + 7 × 2𝑛𝑛:4 − 40)𝓆𝓆2 

+(7 × 2𝓈𝓈:4 + 2𝑛𝑛:3 + 12)𝓆𝓆3 + 4𝓆𝓆4. 

Proof: Using the definition of the VSE index, 

  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈)) = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))    

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆2) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆3) 
  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆3) 
  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒶𝒶(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆4) 
  = (2𝓈𝓈:5 − 4)(2𝓆𝓆2) + (7 × 2𝓈𝓈:4 − 32)(𝓆𝓆2 + 𝓆𝓆3) 
  +(2𝓈𝓈:3)(𝓆𝓆1 + 𝓆𝓆3) + (20)(2𝓆𝓆3) + (4)(𝓆𝓆3 + 𝓆𝓆4) 
  = 2𝓈𝓈:3𝓆𝓆 + (2𝓈𝓈:6 + 7 × 2𝓈𝓈:4 − 40)𝓆𝓆2 
  +(7 × 2𝓈𝓈:4 + 2𝓈𝓈:3 + 12)𝓆𝓆3 + 4𝓆𝓆4.  
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3.2 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) dendrimer 
Let 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) stand for the molecular graph of the second 𝒫𝒫𝒫𝒫 dendrimer in 

such a way that 𝓈𝓈 represents the steps of growth (see Figure 2). Manifestly, 
|𝑉𝑉(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 256 × 2𝓈𝓈 − 63 and |𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 288 × 2𝓈𝓈 − 68. The 
edges of 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) is partitioned into the five subsets 𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ), 𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ), 
𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ), 𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) and 𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ), where 
𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 2+, 
𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ): 𝑑𝑑(𝒿𝒿) = 2, 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) ): 𝑑𝑑(𝒿𝒿) = 3, 𝑑𝑑(ℓ) = 4+. 

 
Figure 2 

The molecular graph of 𝓟𝓟𝓟𝓟𝓫𝓫(𝟐𝟐) dendrimer. 
 
It can be seen that, |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 3 × 2𝓈𝓈:4 − 12, |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| =

13 × 2𝓈𝓈:4 − 80, |𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 3 × 2𝓈𝓈:3, |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 2𝓈𝓈:3 + 20 and 
|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) )| = 4. 

Theorem 5: The MmS index of 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) is given by 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = 185 × 2𝓈𝓈:2 − 1484
9 . 

Proof: Using the MmS index definition,  

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  
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  = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))   

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (2
2)

2
+ |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (3

2)
2
 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (3
1)

2
+ |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (3

3)
2
 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (4
3)

2
 

  = (3 × 2𝓈𝓈:4 − 12)(1) + (13 × 2𝓈𝓈:4 − 80) (9
4) 

  +(3 × 2𝓈𝓈:3)(9) + (2𝓈𝓈:3 + 20)(1) + (4) (16
9 ) 

  = 185 × 2𝓈𝓈:2 − 1484
9 .  

Theorem 6: The MI index of 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) is given by 

  𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = (19
3 ) × 2𝓈𝓈:3 − 13. 

Proof: The definition of the MI index yields,  

  𝑀𝑀𝑀𝑀(𝐺𝐺) = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

| +𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))   

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| |1
2 − 1

2| + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| |1
2 − 1

3| 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| |1
1 − 1

3| + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| |1
3 − 1

3| 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| |1
4 − 1

3| 

  = (3 × 2𝓈𝓈:4 − 12)(0) + (13 × 2𝓈𝓈:4 − 80) (1
6) 



INVESTIGATING THE TOPOLOGICAL PROPERTIES OF PORPHYRIN-BASED DENDRIMERS� 2719

 
 

  +(3 × 2𝓈𝓈:3) (23) + (2𝓈𝓈:3 + 20)(0) + (4) ( 1
12) 

  = (193 ) × 2𝓈𝓈:3 − 13.  

Theorem 7: The SDD index of 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) satisfies that following equality: 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = (2413 ) 2𝓈𝓈:3 − 149. 

Proof: Based on the SDD index’s definition,  

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = ∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = ∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝑑𝑑𝒿𝒿𝑑𝑑ℓ +
𝑑𝑑ℓ
𝑑𝑑𝒿𝒿
)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (
2
2 +

2
2) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (

3
2 +

2
3) 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (
3
1 +

1
3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (

3
3 +

3
3) 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))| (
3
4 +

4
3) 

  = (3 × 2𝓈𝓈:4 − 12)(2) + (13 × 2𝓈𝓈:4 − 80) (136 ) 

  +(3 × 2𝓈𝓈:3) (103 ) + (2𝓈𝓈:3 + 20)(2) + (4) (2512) 

  = (2413 ) 2𝓈𝓈:3 − 149.  

Theorem 8: The VSE index of 𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈) is given by 
  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = 3 × 2𝓈𝓈:3𝓆𝓆 + (3 × 2𝓈𝓈:5 + 13 × 2𝓈𝓈:4 − 104)𝓆𝓆2 

+(14 × 2𝓈𝓈:4 + 3 × 2𝑛𝑛:3 − 36)𝓆𝓆3 + 4𝓆𝓆4. 

Proof: Using the definition of the VSE index,  
  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈)) = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  
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  + ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  + ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆2) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆3) 
  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆3) 
  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒷𝒷(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆4) 
  = (3 × 2𝓈𝓈:4 − 12)(2𝓆𝓆2) + (13 × 2𝓈𝓈:4 − 80)(𝓆𝓆2 + 𝓆𝓆3) 
  +(3 × 2𝓈𝓈:3)(𝓆𝓆1 + 𝓆𝓆3) + (2𝑛𝑛:3 + 20)(2𝓆𝓆3) 
  +4(𝓆𝓆3 + 𝓆𝓆4) 
  = 3 × 2𝓈𝓈:3𝓆𝓆 + (3 × 2𝓈𝓈:5 + 13 × 2𝓈𝓈:4 − 104)𝓆𝓆2 
  +(14 × 2𝓈𝓈:4 + 3 × 2𝓈𝓈:3 − 36)𝓆𝓆3 + 4𝓆𝓆4.  

3.3 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) dendrimer 
Let 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) stand for the molecular graph of the third 𝒫𝒫𝒫𝒫 dendrimer (also 

referred to as Proteo-dendrimers) in such a way that 𝓈𝓈 represent the steps of 
growth (see Figure 3). Manifestly, |𝑉𝑉(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 154 × 2𝓈𝓈 − 62 and 
|𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 168 × 2𝓈𝓈. The edges of 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) is partitioned into the six 
subsets 𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)), 𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)), 𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)), 𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) ), 𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) ) and 
𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)), where  

𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 2+, 
𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 2+, 

𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 2, 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 3+, 

 

 
Figure 3 

The molecular graph of 𝓟𝓟𝓟𝓟𝓬𝓬(𝓼𝓼) dendrimer. 
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𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 3+, 
𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 3, 𝑑𝑑(ℓ) = 4+. 

It can be seen that, |𝐸𝐸1(𝒫𝒫𝒞𝒞𝒸𝒸(𝓈𝓈))| = 3 × 2𝓈𝓈:1, |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 7 ×
2𝓈𝓈:3 − 1, |𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 49 × 2𝓈𝓈:1 − 22, |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 3 × 2𝓈𝓈:1 − 1, 
|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 2𝓈𝓈:1 + 20 and |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| = 4. 

Theorem 9: The MmS index of 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) is given by 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = 713 × 2𝓈𝓈;1 − 583
18 . 

Proof: Using the definition of the MmS index, 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))   

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))   

  + ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+)

2
𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (2
1)

2
+ |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (2

2)
2
 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (3
2)

2
+ |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (3

1)
2
 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (4
3)

2
 

  = (3 × 2𝓈𝓈:1)(4) + (7 × 2𝓈𝓈:3 − 1)(1) 

  +(49 × 2𝓈𝓈:1 − 22) (9
4) + (3 × 2𝓈𝓈:1 − 1)(9) 

  +(2𝓈𝓈:1 + 20)(1) + (4) (16
9 ) 

  = 713 × 2𝓈𝓈;1 − 583
18 .  

Theorem 10: The MI index of 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) is given by 

  𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = (35
3 ) × 2𝑛𝑛:1 − 4. 
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Proof: By definition of the MI index,  

  𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒞𝒞𝒸𝒸(𝓈𝓈))  

  = ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

| +𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))   

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
1 − 1

2| + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
2 − 1

2| 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
2 − 1

3| + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
1 − 1

3| 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
3 − 1

3| + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| |1
4 − 1

3| 

  = (3 × 2𝑛𝑛:1) (1
2) + (7 × 2𝑛𝑛:3 − 1)(0) 

  +(49 × 2𝑛𝑛:1 − 22) (1
6) + (3 × 2𝑛𝑛:1 − 1) (2

3) 

  +(2𝑛𝑛:1 + 20)(0) + (4) ( 1
12) 

  = (35
3 ) × 2𝑛𝑛:1 − 4.  

Theorem 11: The SDD index of 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) satisfies the following identity: 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = (545
3 ) 2𝓈𝓈:1 − 14

3 . 

Proof: Application of the SDD index yields,  

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  
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  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (
1
2 +

2
1) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (

2
2 +

2
2) 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (
3
2 +

2
3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (

3
1 +

1
3) 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (
3
3 +

3
3) + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))| (

3
4 +

4
3) 

  = (3 × 2𝓈𝓈:1) (52) + (7 × 2𝓈𝓈:3 − 1)(2) 

  +(49 × 2𝓈𝓈:1 − 22) (136 ) + (3 × 2𝓈𝓈:1 − 1) (103 ) 

  +(2𝓈𝓈:1 + 20)(2) + (4) (2512) 

  = (5453 ) 2𝓈𝓈:1 − 14
3 .  

Theorem 12: The VSE index of 𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈) is given by 
𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = (49 × 2𝓈𝓈:1 − 22)𝓆𝓆 

+(7 × 2𝓈𝓈:3 + 3 × 2𝓈𝓈:2 − 1)𝓆𝓆2 
+(7 × 2𝓈𝓈:3 + 3 × 2𝓈𝓈:2 + 50 × 2𝓈𝓈:1 − 1)𝓆𝓆3 

+(2𝓈𝓈:1 + 4)𝓆𝓆4. 

Proof: Using the definition of the VSE index,  
  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈)) = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  
  = ∑ 𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆2) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆2) 
  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆3) 
  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆3) + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒸𝒸(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆4) 
  = (3 × 2𝓈𝓈:1)(2𝓆𝓆2) + (7 × 2𝓈𝓈:3 − 1)(𝓆𝓆2 + 𝓆𝓆3) 
  +(49 × 2𝓈𝓈:1 − 22)(𝓆𝓆1 + 𝓆𝓆3) + (3 × 2𝓈𝓈:1 − 1)(2𝓆𝓆3) 
  +(2𝓈𝓈:1 + 20)(𝓆𝓆3 + 𝓆𝓆4) + 4(𝓆𝓆3 + 𝓆𝓆4) 
  = (49 × 2𝓈𝓈:1 − 22)𝓆𝓆 
  +(7 × 2𝓈𝓈:3 + 3 × 2𝓈𝓈:2 − 1)𝓆𝓆2 
  +(7 × 2𝓈𝓈:3 + 3 × 2𝓈𝓈:2 + 50 × 2𝓈𝓈:1 − 1)𝓆𝓆3 
  +(2𝓈𝓈:1 + 4)𝓆𝓆4.  
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3.4 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) Dendrimer 
Let 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) stand for the chemical graph of the fourth 𝒫𝒫𝒫𝒫 dendrimer (also 

known as dendritic iron (II) porphyrin) in such a way that 𝓈𝓈 represents the steps 
of growth (see Figure 4). Manifestly, |𝑉𝑉(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 154 × 2𝓈𝓈 − 62 and 
|𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 168 × 2𝓈𝓈. The edges of 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) is partitioned into the six 
subsets 𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)), 𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)), 𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)), 𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) ), 𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) and 
𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)), where  

𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = {𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 2}, 
𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = {𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 2}, 

𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = {𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 2, 𝑑𝑑(ℓ) = 3}, 
𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = {𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 1, 𝑑𝑑(ℓ) = 3}, 

𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = {𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 𝑑𝑑(ℓ) = 3}, 
𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = *𝒿𝒿ℓ ∈ 𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)): 𝑑𝑑(𝒿𝒿) = 3, 𝑑𝑑(ℓ) = 4+. 

 
Figure 4 

The chemical graph of 𝓟𝓟𝓟𝓟𝓭𝓭(𝟏𝟏). 
 
It can be seen that, |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 2𝓈𝓈:3, |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 23 × 2𝓈𝓈:2 −

5, |𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 5 × 2𝓈𝓈:4 − 28, |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 2𝓈𝓈:2 − 3, 
|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 22 and |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| = 8. 

Theorem 13: The MmS index of 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) is given by 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = 85 × 2𝓈𝓈:2 − 529
9 . 
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Proof: Using the definition of the MmS index, 

  𝑀𝑀𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = ∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑛𝑛*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+
𝑚𝑚𝑚𝑚𝑚𝑚*𝑑𝑑𝒿𝒿,𝑑𝑑ℓ+

)
2

𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (
2
1)

2
+ |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (

2
2)

2
 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (
3
2)

2
+ |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (

3
1)

2
 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (
3
3)

2
+ |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (

4
3)

2
 

  = (2𝓈𝓈:3)(4) + (23 × 2𝓈𝓈:2 − 5)(1) 
  +(5 × 2𝓈𝓈:4 − 28) (94) + (2𝓈𝓈:2 − 3)(9)   

  +(22)(1) + (8) (169 ) 

  = 85 × 2𝓈𝓈:2 − 529
9 .  

Theorem 14: The MI index of 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) is given by 
𝑀𝑀𝑀𝑀(𝒫𝒫𝒞𝒞𝒹𝒹(𝓈𝓈)) = 5 × 2𝓈𝓈:2 − 6. 

Proof: Based on the MI index definition,  

  𝑀𝑀𝑀𝑀(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = ∑ | 1𝑑𝑑𝒿𝒿 −
1
𝑑𝑑ℓ
|𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = ∑ | 1𝑑𝑑𝒿𝒿 −
1
𝑑𝑑ℓ
| +𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) ∑ | 1𝑑𝑑𝒿𝒿 −

1
𝑑𝑑ℓ
|𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ | 1𝑑𝑑𝒿𝒿 −
1
𝑑𝑑ℓ
|𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) + ∑ | 1𝑑𝑑𝒿𝒿 −

1
𝑑𝑑ℓ
|𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ | 1𝑑𝑑𝒿𝒿 −
1
𝑑𝑑ℓ
|𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  
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  + ∑ | 1
𝑑𝑑𝒿𝒿

− 1
𝑑𝑑ℓ

|𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))   

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
1 − 1

2| + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
2 − 1

2| 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
2 − 1

3| + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
1 − 1

3| 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
3 − 1

3| + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| |1
4 − 1

3| 

  = (2𝓈𝓈:3) (1
2) + (23 × 2𝓈𝓈:2 − 5)(0) 

  +(5 × 2𝓈𝓈:4 − 28) (1
6) + (2𝓈𝓈:2 − 3) (2

3) 

  +(22)(0) + (8) ( 1
12) 

  = 5 × 2𝓈𝓈:2 − 6.  

Theorem 15: The SDD index of 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) satisfies the following identity: 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = (293
3 ) 2𝓈𝓈:2 − 20. 

Proof: Applying the definition of the SDD index, we obtain 

  𝑆𝑆𝑆𝑆𝑆𝑆(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒞𝒞𝒹𝒹(𝓈𝓈))  

  = ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  + ∑ (𝑑𝑑𝒿𝒿
𝑑𝑑ℓ

+ 𝑑𝑑ℓ
𝑑𝑑𝒿𝒿

)𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (1
2 + 2

1) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (2
2 + 2

2) 

  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (3
2 + 2

3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (3
1 + 1

3) 

  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (3
3 + 3

3) + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))| (3
4 + 4

3) 

  = (2𝓈𝓈:3) (5
2) + (23 × 2𝓈𝓈:2 − 5)(2) 

  +(5 × 2𝓈𝓈:4 − 28) (13
6 ) + (2𝓈𝓈:2 − 3) (10

3 ) 

  +(22)(2) + (8) (25
12) 

  = (293
3 ) 2𝓈𝓈:2 − 20.  
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Theorem 16: The VSE index of 𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈) is given by 
  𝑆𝑆𝑆𝑆𝑆𝑆𝓆𝓆(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = (2𝓈𝓈:3 + 2𝑛𝑛:2 − 3)𝓆𝓆 + (17 × 2𝓈𝓈:4 − 38)𝓆𝓆2 
  +(5 × 2𝓈𝓈:4 + 2𝓈𝓈:2 + 21)𝓆𝓆3 + 8𝓆𝓆4. 

Proof: Using the definition of the VSE index,  
  𝑆𝑆𝑆𝑆𝐼𝐼𝓆𝓆(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈)) = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = ∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  +∑ (𝓆𝓆𝑑𝑑𝒿𝒿 + 𝓆𝓆𝑑𝑑ℓ)𝒿𝒿ℓ∈𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))  

  = |𝐸𝐸1(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆2) + |𝐸𝐸2(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆2) 
  +|𝐸𝐸3(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆2 + 𝓆𝓆3) + |𝐸𝐸4(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆1 + 𝓆𝓆3) 
  +|𝐸𝐸5(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆3) + |𝐸𝐸6(𝒫𝒫𝒫𝒫𝒹𝒹(𝓈𝓈))|(𝓆𝓆3 + 𝓆𝓆4) 
  = (2𝓈𝓈:3)(𝓆𝓆1 + 𝓆𝓆2) + (23 × 2𝓈𝓈:2 − 5)(𝓆𝓆2 + 𝓆𝓆2) 
  +(5 × 2𝓈𝓈:4 − 28)(𝓆𝓆2 + 𝓆𝓆3) 
  +(2𝓈𝓈:2 − 3)(𝓆𝓆1 + 𝓆𝓆3) + 22(𝓆𝓆3 + 𝓆𝓆3) 
  +8(𝓆𝓆3 + 𝓆𝓆4) 
  = (2𝓈𝓈:3 + 2𝓈𝓈:2 − 3)𝓆𝓆 + (17 × 2𝓈𝓈:4 − 38)𝓆𝓆2 
  +(5 × 2𝓈𝓈:4 + 2𝓈𝓈:2 + 21)𝓆𝓆3 + 8𝓆𝓆4.  

3. Conclusion 
This paper focuses on computing certain discrete Adriatic indices, namely 

the max-min sdeg index, misbalance indeg index, symmetric division deg index, 
and variable sum exdeg index for four families of PC dendrimers. The selected 
indices have shown strong predictive properties in prior studies implemented by 
the International Academy of Mathematical Chemistry, indicating their 
relevance in the analysis of molecular structures. Future studies could expand on 
this work by exploring additional dendrimer families and topological indices, 
further enriching the understanding of their applications in chemistry and related 
areas. 
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