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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
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implemented by the International Academy of Mathematical Chemistry. Some of the most
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This paper aims to explore these descriptors for several infinite families of porphyrin-based
dendrimers using the edge partition technique.
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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 Vukicevi¢ and GaSperov [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 G as follows:

MmS(E) = 3jrenor (Lnlstd)

m = Lij#€E(G) min{d;,de} ,
_ 1 1| |d;—d,|
MI(G) = ¥ jer(6) PR ZMEE(G)—;M )

d, d d?+d?
SDD(G) = ¥ eer(c) <d—j + d—j) = YjteE(G) ;}_—d;'
where E(G) shows the edge set of G, while d; is the degree of vertex 7 in G (see
[5]). It has been demonstrated in [4] that, the MmS index can effectively predict
the log water activity coefficient for polychlorobiphenyls. Additionally, the M/
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, Vukicevic¢ [8] proposed another topological index namely variable
sum exdeg index (VSE index) which was formulated for a molecular graph G as
SELL(G) = ZﬂeE(G)(%df +g%) = 2iev(e) d;‘ld’,
in which V(G) denotes the vertex set of G and g € (0,1) U (1, +0) is a variable
parameter. It was shown that for certain values of t, the SEI, 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 PC,(8) dendrimer

Let PC,(8) stand for the molecular graph of the first PC dendrimer in
such a way that 8 represents the steps of growth (see Figure 1). Manifestly,
[V(PC,L(8) )| =136 x 2° — 15 and |E(PC,(8)| = 152 X 2° — 12. The edges
of PC,(8)is partitioned into the five subsets E;(PC,(8)), E,(PC,(58)),
E;(PC,(8)), EL(PC,(s)) and E5(PC,(8)), where

E\(PC(8)) = {4 € E(PC,(8)):d(7) = d(£) = 2},
E;(PC.(8)) = {4t € E(PC,(8)):d(f) = 2,d(£) = 3},
E3(PCa(s8)) = {7¢ € E(PC,(8)):d(7) = 1,d(¥) = 3},

E4(PCa(8)) = {41 € E(PC,(8)):d({) = d(¥) = 3},
Es(PC.(8)) = {4t € E(PC,(8)):d(f) = 3,d(£) = 4}.
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s

Figure 1
The molecular graph of PC,(4) dendrimer.

It can be seen that, |E;(PC,(8))|=2%*5—4, |E,(PC,(8))|=7X
24%4 — 32, |E3(PC,(8))| = 2°%3, |[EL(PC,(8))| = 20 and |E5(PC,(8))| = 4.
Theorem 1: The MmS index of PC,(8) satisfies the following identity:

MmS(PC,(5)) = 89 x 25%2 - 222

Proof: Applying the definition of the MmsS index yields:

2
max{d;,ds}
MmS(PC,(8)) = Xjrercre, (s <—min{d;d:})

_ max{d;d} 2
- ZifEEl(:pea(‘S)) min{d;,d,}

max{d;,dp}
+ ZﬂeEZ (PCL(s)) » )

(mm{d, de}
max{d;,de}
+ ZﬂEE3 (Pea () (mm{d, d[})
(max{d, dg})

+ X jeck,(Peq(s) min{d;,dg}

max{d;,ds}
+ Z;’{’EES (:Pca,(é)) (W)

= 1E@e.)I () +1E@e.) ()
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HE@e, (NI () + IE@e. ) (2)
HE@C, ()] (2)’
= (2 -9 + (7 x 227 -32) (9)
+2**9)(9) + 0)(1) + () ()

=89 x 2+ — 10,
9

Theorem 2: The MI index of PC,(8) satisfies the following identity:
MI(PC,(8)) =3 x 2%3 —5,

Proof: Based on the M[ index definition,

MI(PCL(8)) = Yjvercre,(s) d%._ dig
= ZﬂeEl(?Ca(a)) di} - dif + ZﬂEEZ(?C“(‘s)) di;i - di*’
+Xjeers(Pea(s) di; B die + Zicer(re,() dif B di"
+ Z;’{’EES(?Ca(/S)) di,» - die

5 e @) - + e o) -
+|E5(PC,(8))] E - §| + |E,(PC(8))] |§ _ §|

+|Es(PC (I [; 3|

= (2*%5 - 4)(0) + (7 x 27+ = 32) (2)
+2*%) (2) + 20)(0) + (4) ()
=3 X 25+3 — 5.

Theorem 3: The SDD index for the PC,(8) dendrimer is expressed as
SDD(PC,(8)) = (22) 253 - L.

3 3
Proof: From the SDD index definition,

SDD (IPC'a (5)) = Z;’{’EE(IPCa(é)) (Z_j + %)

— 4 , de
= Yjeer, (PCa() (d_f + a_,)

4 , de
+ X jeer, (PCa(s) (Z + a_,)

2715
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4 | de
+ X jters (Pea () (d_[ + d_;)

d;j | de
+ X jecE,(Pe,(6) (d_[ + d—)

+ Xjeenspeats) (Z_j, + Z—j)

= |Ey(Pe.(s)| (3 +2)
+|Ex(Pea ()] G+2) + |Ex(Pe)] (2
HE(PCa@)| G +2) + 1EsPea ()l ¢

= (25 - 9)@) + (7 x 2+ = 32)

+3)
)
B
+(25+3) (?) +(20)2)+ @) (i_z)

_ (125) gat3 _ 87
3 3"

w
N—r —+

Theorem 4: The VSE index of PC,(8) is given by
SEI(PC,(8)) = 2°73g + (2°%6 + 7 x 2"** — 40) g
+(7 x 254 + 23 + 12)g3 + 4g*.

Proof: Using the definition of the V'SE index,
SEI@(Pca(‘S)) = Z;eeE(?ca(a))(%df + %de)

= ZﬂeEl(Tca(a))(%d’ +q%)
+ Z;‘{’EEZ(.‘PC“(A))(%@ +g%)
+ XjeE, (Tca(a))(%dj +q%)
+ Zjeers e (0% + %)
+ Y jeerre o) (@Y + g™)

= |EL(PC.()|(@* + ¢P) + |E2(PC(8)[(@® + 4)

+|E3(PC.(8)[(@! + ) + |Eo(PC.(8))](a* + a*)

+Es(PC.(a)I(g® + g*)
= (2°"° =D (2g°) + (T x 2°** =32)(¢” + 4°)

+(2)(g' +4*) + 20)(24°) + W) (g% + g
— 25+36L + (25+6 + 7 X 25+4— _ 40)%2
+(7 x 25t + 25%3 + 12)g3 + 4g*.
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3.2 PC4(8) dendrimer

Let PC4 (8) stand for the molecular graph of the second PC dendrimer in
such a way that 8 represents the steps of growth (see Figure 2). Manifestly,
[V(PCs(8) )| =256 x2°—63 and |E(PCu(8))| =288x%x2°—68. The
edges of PCy (8) is partitioned into the five subsets E; (PCy (8) ), E;(PC4(8) ),
E;(PCy(8)), E4(PCy(8) ) and E5(PCy(8) ), where
E\(PCy(8)) = {7t € E(PCs(5)):d(f) = d(£) = 2},
E;(PCy(8)) = {£ € E(PCy(8)):d(F) = 2,d(¥) = 3},
E3(PCs(8)) = {j£ € E(PCy(8)):d(f) = 1,d(£) = 3},
Ey(PCy(8)) = {j£ € E(PC4(5)):d(f) = d(£) =3},
Es(PCy(8)) = {7£ € E(PCy(8)):d(f) = 3,d(¥) = 4}.

Figure 2

The molecular graph of PC4(2) dendrimer.

It can be seen that, |E;(PCs(8))| =3 x 2%t =12, |E,(PCu(8))| =
13 x 254 — 80, |E5(PC4(8))| = 3 X 2°*3, |E,(PC4(5))| = 2°*3 + 20 and
|Es(PCy(8) )] = 4.

Theorem 5: The MmS index of PC, (8) is given by

MmS(PC,(8)) = 185 x 25+2 — 128

9
Proof: Using the MmsS index definition,

max{d;,ds} 2
MmS(PC4(8)) = Yjeceey )\ s

min{d;,dp}
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B max{d;,de} 2
= Yjter; (Pes (o) min{d;,de}

max{d;, d{:})

+ Z;{’EEZ (PCs(8)) <mm{d, dp}

max{d, dg})

+ Xjterses () (mm{a, de}

max{d;,ds}
+ X jter ey (s) ( » )
+ Xjeers(Pey (5) <

min{d;de)
w)
= |E, (PC4(5))] @2 +|E,(PC4(8))] (z)z
+|E5(PC4(8))] (%)2 + |E,(PCy(8))] (3)2
HEsPCs (| (2)
= (3 x 25" —12)(1) + (13 x 2°** — 80) G)

+(3 x 243)(9) + (2 +20)(1) + (4) (£)

=185 x 2%*% — -

Theorem 6: The Ml index of PC4(8) is given by
MI(PCy(s)) = () x 25+ - 13,

Proof: The definition of the M/ index yields,

11
MI(G) = Xypeerreson |7, 2,

1 1 1 1

= Yjter,(Pes () [T~ ot Y jecssPes ) [ — L

1 1 1 1

+ ZﬂeEg P |a,  a, + 2;4654(?64(5)) A

1 1
+Zjeensreso | " g

dp
= I (PCs () [y = 3] + 1B Pea (NI 5~
+Es(Pes ()| [} = 2| + 1B Pes (oI |5

+1Es(PCs ()1 [; — 3]

= (3 x 25% — 12)(0) + (13 x 25** — 80) (i)
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+(3 x 25+3) (2) + (2573 +20)(0) + (4) (é)
S

Theorem 7: The SDD index of PCy (8) satisfies that following equality:

SDD(PC,(8)) = (241) 2543 — 149,
Proof: Based on the SDD index’s definition,

d

SDD(PCy(8)) = XjecePcy(s)) (d_i * _)

d .
= ZﬂeEﬂ?C&(é)) (d_j, + ;>
d
+ Z;{’EEz(ﬁpcly(é)) (d + d_€>
d d
+ Z;{’EE3 (PCs(8)) (d_} + d_€>
d .
+ Zﬂe&;(?’@lr(é)) (d_j + _>
d .
+ ZﬂeEs (PC4(8)) (d_j + d_)
2 2 3 2
= B, Pes (o)l (2 +2) + B(Pec (o)l (2 +2)
301 3,3
HE@Cy ()] (G +3) + Es@ee () (2 +3)
3 4
HE e (o)1 (2+9)
= (3 x 2°** —12)(2) + (13 x 2°** - 80) ()
+3x299) () 4 2% 420 + @) (2)
= () 223 - 140,
3

Theorem 8: The VSE index of PC,(8) is given by

SEL,(PC4(8)) = 3 x 2*+3g + (3 X 2°%5 + 13 x 2°+* — 104)g?

+(14 x 2% + 3 x 23 —36)g° + 4g*.

Proof: Using the definition of the VSE index,
SEIL(PC4(8)) = Tjeercre,n(a% +a%)
= Zy‘{’EEl(?C’&(a))((’Zdj +g%)
+ Z;’EEEZ(Pcb(s))(@dj +g%)
+ Zﬂe%(?e[r(‘s))(‘ld’ +g%)

2719
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+ Zﬂem(?%(s))(‘ld; +g%)
+ Zﬂess(?cl,(a))(cld’ +g%)

= |E.(PCs(8)|(a* + a2) + |E2(PC4(8))| (4% + 4°)

+|E;(PCs()N(a" + a°) + |EL(PC4(8)I(q° + g°)
+Es(PCy(8NI(@* + g
= (3 x 25" - 12)(2¢g%) + (13 x 2*** - 80)(g¢? + ¢°)
+(3 x 253 (g + ¢3) + (2" + 20)(2¢3)
+4(q® + g*)
=3 X234 + (3 x2%5 4+ 13 x 2% — 104)g?
F(14 X 25%% + 3 x 2°%3 — 36)g3 + 4g™*.

3.3 PC,(8) dendrimer
Let PC,(s8) stand for the molecular graph of the third PC dendrimer (also

referred to as Proteo-dendrimers) in such a way that 8 represent the steps of
growth (see Figure 3). Manifestly, [V(PC.(8))| =154 % 2°—62 and
|E(PC,(8))| = 168 x 2°. The edges of PC,(8) is partitioned into the six
subsets E; (PC,(6)), E2(PC.(8)), E3(PC.(8)), Ex(PC.(8) ), Es(PC,(s)) and
E¢(PC,(8)), where

E1(PC.(8)) = {42 € E(PC.(8)):d(f) = 1,d(£) = 2},

E>(PC.(8)) = {4t € E(PC,(8)):d(f) = d(¥) = 2},
E3(PC.(8)) = {j € E(PC.(8)):d(7) = 2,d(¢) = 3},
E,(PC.(8)) = {jt € E(PC.(8)):d(7) = 1, d(¢) = 3},

Figure 3
The molecular graph of PC_.(s) dendrimer.
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Es(PC.(8)) = {1 € E(PC.(8)):d(f) = d(¥) = 3},
E¢(PCc(8)) = {7 € E(PC.(8)):d(F) = 3,d(£) = 4}.
It can be seen that, |Ej(PC.(s))|=3x2*, |E,(PC.(8))]=7x%
2673 — 1, |Es(Pe.(s))| =49 x 2571 =22, |E,(PC.(8))| =3 x 2%t -1,
|Es(PC,.(8))| = 2°%* + 20 and |E,(PC,(8))] = 4.

Theorem 9: The MmS index of PC.(8) is given by

MmS(PC,(s)) = 713 x 2571 =22

18"

Proof: Using the definition of the MmS index,

max{d;de} 2
min{d;,d¢}

Mms(PC.(8)) = Xjeerpe,(s) (
_ max{d;,de} 2
= Z}{EEl(?Cc(é)) min{d;,d}

2
max{d;,de}
+ Z;‘{’EEZ (Pes(9) (mm{d, d[})

max{d;,ds} 2
min{d;,dg}

2
max{d;,de}
+ Zﬂe&,(?@(@) (mm{d, de})

+ X jeers (P, (s)) (

max{d, d‘q})z

+ Z;’{’EEs (PCc(s)) (mm{d, dg}

max{d, dg})

+ Z;‘{’EEg(?Cc(ﬁ)) (mm{d; dg}

= |E(Pc.(s)] (Z) + |E,(PC.(8))] (;)
+|Es(Pe. ()| (3 ) + |E(PC.(9)] G)
+|Es(PC.()] + |E(PC.(o)I (3)
= (3x 2°71)(4) + (7 x 23 — 1)(1)
+(49 x 251 — 22) (z) + (3 x 251 — 1)(9)

+2** 4 20)(1) + () ()

=713 x 2971 =38
18

Theorem 10: The MI index of PC.(8) is given by
MI(PC,(8)) = (£) x 271 — 4.
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Proof: By definition of the MI index,

MI(PC,(8)) = Z;{’EE(?CC(@) = _i,
= XjeeE; (PCo(s)) di dy Z’[EEZ(W”(‘S)) 1 dl"
+Z]€€E3(7’Cg(~5)) ; le ZMEE‘L(?GC@) 1 die
+ Z;#EES(?Cc(é)) di B die
+ L jecks (PCy(s)) dl _di[

= | (Pec@)| ;- 3| + [Pl ;-5
+|Es(Pe.)| ;- 3| + IE.Pe.onl ;- 3]

1 1 1 1
+Es(PC () |5 — 3| + 1Es(Pec o)) |5 - 3|
= (3x 21 (3) + (7 x 273 = 1)(0)
+(49 x 271 = 22) (3) + 3 x 271 = 1) (3)
+1 1
+(2™ +20)(0) + (4) (5)
= (i) X 2m* — 4,
3
Theorem 11: The SDD index of PC,(8) satisfies the following identity:

SDD(PC,(8)) = (545) 241 - 2,

Proof: Application of the SDD index yields,

. d
SDD(PC.(8)) = Z;feE(?(;’Aa))( + —:)

d .
= XjeeE, (PC,(s)) (i + d—)

+ Xjec, e, (s)
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= |E(Pe.()| (5 +3) + |E(Pe()| (3 +2)
B (Pe.(9)| (+2) + 1E,@e. o)l (G +2)
HE@C(N] G +2) + 1@l G +2)
=@ x2) (3)+ 7 x 27 - 1))
+(49 x 21 = 22) (2) + 3 x 21 = 1) (F)
+(2**1 +20)(2) + (4) (%)
— (ﬁ) 25+1 _ 14

3 37
Theorem 12: The VSE index of PC,(8) is given by
SEL(PC.(5)) = (49 x 2°*1 — 22)q,
+(7 x 2573 + 3 x 252 — 1)g?
+(7 x 2573 + 3 x 2%t2 4+ 50 x 25%1 — 1)g?
+(2%%1 + 4)g*.
Proof: Using the definition of the V'SE index,
SEIL(PC.(8) = Tecrre.csn(@¥ + a%)
= XjteE, (PC.(s) 3% + g
+ Y ver,pe )@Y + a%)
+ Xjvek, (?cc(s))("ld’ +g%)
+ X eer,pe.n(@Y +a%)
+ Yjverspe, )@Y + a%)
+ Z;’{’EEG(?’CC(é))(%% +g%)

= |E,(Pe.())|(a + ) + |E.(PC.(8))|(a® + ¢7)

+|E5(PC.(8)| (g + 4°) + |EL(PC.()N(4* + a°)
+Es(PC.()|(g® + g°) + |Es(PC.(s)|(g> + g*)
= (3 x 25"1)(2g2) + (7 X 2°*3 = 1) (g2 + ¢%)

+(49 x 2%%1 —22)(g' + ¢®) + 3 x 2°*1 — 1)(2¢3)

+(2°* +20)(¢° + ¢*) + 4(a° + )
= (49 x 2°*1 — 22)g
+(7 X 2573 + 3 x 25%2 — 1)g?
+(7 X 25%3 + 3 x 25%2 4 50 x 25t — 1)g?®
+(22% + 4)g*.

2723
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3.4 PC,4(8) Dendrimer

Let PC4(8) stand for the chemical graph of the fourth PC dendrimer (also
known as dendritic iron (II) porphyrin) in such a way that .8 represents the steps
of growth (see Figure 4). Manifestly, |V(PC,(8))| =154 x 2% —62 and
|E(PC,(8))] = 168 x 2¢. The edges of PC,(8) is partitioned into the six
subsets E; (PCy(8)), E,(PC(8)), E3(PC4(8)), E4(PC4(8) ), Es(PC4(8)) and
E¢(PC,(8)), where

Ei(Pc,(8)) = {j¢ € E(PC4(8)):d() = 1,d(¥) = 2},
E,(Pc,(8)) = {4 € E(PC4(8)):d(§) = d(£) = 2},
Es(Pc,(8)) = {42 € E(PC4(8)):d(4) = 2,d(¥) = 3},
E,(PC (8)) = {4t € E(PC4(8)):d(#) = 1,d(¥) = 3},
Es(PC,(8)) = {4 € E(PC4(8)):d(4) = d(£) = 3},
Eg(PC4(8)) = {#€ € E(PC4(8)):d(F) = 3,d(¥) = 4}.

Ty &
\/n?_p o

Figure 4
The chemical graph of PC,(1).

It can be seen that, |E; (PC,(8))] = 253, |E,(PC4(8))| = 23 x 252 —
5, |[E3(PC4(8))| = 5 x 2°+* — 28, |E,(PC4(8))| = 2°*% = 3,
|Es(PC4(8))| = 22 and |Eg(PC4(8))| = 8.
Theorem 13: The MmS index of PC,(8) is given by
MmS(PC,(s)) = 85 x 25+2 — 53—"
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Proof: Using the definition of the MmS index,

2
max{d;,ds}
Mms(.‘P(;’d (5)) = Y jeeE e (s) (Wjdi})
max{d,, d[}
= Yjec; (PCy(s) min{d;de}
2
max{d;,dys}
+ 213652 (Pea(®) min{d;,ds}
max{d;,dys} z

+ Zﬁ’EEB (Pea(®) min{d;,d,}

(i
(v
<max{d, )
(s
(i

+ Z;EEE4(?C’¢(5)) min{d;,d,}

max{d, dyg} 2

+ Z;eeEs (Pes()

)
i)
ey

max{d;,ds}
+Z;‘€6E6(?C’¢(5)) = )

min{d;,ds}
- |El(?6¢(5))|( ) +[E;(PC4(8)] G)
+Es(Pea(@)| (2 + B (Pea)] (3)

HE@eu I () + E@eaon (2)
= (2°*3)(4) + (23 x 2*2 = 5)(1)
+(5 x 25+ = 28) (2) + (2°72 = 3)(9)
+22)(1) + 8) (%)
=85 x 2¢+2 — 22
Theorem 14: The MI index of PC4(8) is given by
MI(PC4(8)) =5 x 2°%2 — 6.

Proof: Based on the M[ index definition,

1 1
MI(PC4(8)) = Tjeer(rea(s) PP
1 1 1 1
= ZﬂeEl(Ped(s)) 4, dg + Zﬂ’GEz(?’C’d(é)) 4;  d;
1 1 1 1
+ Ljeens(rea() [ T a| T Lstera(rea) | T

1 1

+ Z;’{’EES(TCd(s)) 4 d_{,
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1 1
+ ZﬂeEf;(PC’d(zs)) I

dy
= |E(PCa(s))| | - §| +|E,(PCy(s)] |§ - §|
+|Es(Pea ()] ;- 3| + [E(Pea)| [ -5
+Es(PCa () |5 = 3| + 1B (PCatoN |5 -]
= (2**)(3) + (23 x 2**2 = 5)(0)
+(5 x 2+ = 28) (3) + (2**2 - 3) (%)

+(22)(0) + ®) (5;)
=5x2%t2 — ¢,

Theorem 15: The SDD index of PC4(8) satisfies the following identity:
SDD(PC4(8)) = (22) 24+2 - 20

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

SDD(PC4(8)) = ZﬂEE(Ped(é))< Z;)

_ d; | dg
= YjteE, (Pey(s)) (d_[ + d_,)

+ Xjter, (Pey(s))
+ Xjeens (Pey(s))
+ Xjeers(PCy () (Z_i + d_,)
= |E,(PC4(s))] (l Z) + |E2(PC4(s))] G + 2)
+HE(Pea@)| (G +3) + [Ea(PCa)] (5 +3)
+Es(PC, ()] (3 +3) + 1B (PC()) (G +3)
= (2+%) (z) + (23 x 25%2 = 5)(2)
+(5x 2+ = 28) (2) + 27 - 3) (2)
+(22)(2) + (8) (—2)
- @)z
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Theorem 16: The VSE index of PC4(8) is given by
SEI(PC4(s)) = (2% + 22 — 3)g + (17 x 2°+* — 38)g?
+(5 x 25%* + 2572 4 21)g3 + 8g*.

Proof: Using the definition of the VSE index,
SEL,(PC4(8)) = Z;eeE(?ed(é))(@d’ +g%)
= ZﬂeEl(?cd(s))(Cld’ +q%)
+ EﬂeEz(spcd(s))(%d’ +q%)
+ Z;ee@(?ed(zs))(qdf + %de)
+ Z;fe54(?cd(5))(f'ld’ +q%)
+ Z;eeEs(?ed(s))(Qdf + %de)
+ Zjeerge,sn(a +a%)
= |E1(PC4(8))|(a" + a*) + |E2(PC4(8))|(a” + a*)
+E3(PC4(8))|(a% + a°) + |Es(PCL()|(a" + a*)
+|Es(PCy(8))|(a® + a°) + |Es(PC4(8)| (4> + g*)
=(2°)(g' + ) + (23 x 2°*2 = 5)(¢* + ¢°)
+(5 x 257* - 28) (g2 + ¢°)
+(2°*2 =3)(q¢"' +4°) + 22(¢° + ¢*)
+8(q® + 4
= (2%%3 4+ 25%2 — 3)g + (17 x 2°** — 38)g?
+(5 x 25t + 25%2 4 21)g3 + 84*.

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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