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Abstract

This commentary addresses flaws discovered in Munir et al.’s recent paper
[VI] on the M-Polynomial and associated topological descriptors of dendrimers. Our
examination reveals inconsistencies in numerous critical aspects of their work. First,
the figures representing the nanostar dendrimer formations must be more accurate.
This means that the pictures used to depict the production of these molecules need to
be revised. Second, flaws exist within the formulae used for the computations. Finally,
based on incorrect formulae and figures, the claimed computational findings must be
corrected. We suggest a complete correction approach to ensure the correctness of
Munir et al.’s [VI] findings on nanostar dendrimers. It includes supplying corrected
figures that accurately portray the nanostar dendrimer structures and removing the
inconsistencies in the previous images. In addition, we will use revised notations to
ensure that all parameters used in computations are explicitly and consistently
described to eliminate ambiguities. Furthermore, we will provide the Accurate
Formula for the Symmetric Division Index, which is critical for achieving precise
results. Finally, all topological indices will be recalculated using these modifications
with the revised figures and formulae to represent the genuine values. These
corrections are necessary to give the validity of the results and pave the path for
future research in this field.
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I. Introduction

All the graphs examined here are simple and finite. All the notations and
terminologies that are used here, are found in [1], [\V1]. Topological descriptors play a
crucial part in graph theory to examine the structural characteristics of graphs and are
utilized in various disciplines like chemistry, drug discovery, pharmaceutical, and
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discrete dynamical systems. Dendrimers are the a greatest part of nano-structures that
can be incorporated through either divergent or convergent methods. Dendrimers
exhibit a chemical structure featuring three primary components: core, branches, and
end groups. The branches attached to the core and are added in a stepwise way.
Dendrimers have the most significant applications in nano-technology. With the help
of these on can construct nanotubes, chemical sensors, micro- and macro-capsules,
colored glass, modified electrodes, and photon funnels, including artificial antennas.
In this context, the research related to nanostar dendrimers has acquired a significant
attraction in the areas of chemical and mathematical.

These corrections of article [VI] are necessary to establish the validity of the findings
and paving the path for future advances in this field. Because topological invariants
computed for different chemical structures will enhance our understanding of the
physical characteristics, chemical reactivity, and biological activity. It’s necessary to
give the correct results for further research on these dendrimers for researchers.

The relation of degree-based invariants and M-polynomials is shown in Table 1, here
Dy, Dy, S, and S,, are described as: D, and D,, are the partial derivatives of f(x,y)

w.r.t x andy, respectively, S, (or S,) is integral from 0 to x (or 0toy) of@ (or

f—(:'t) YW.rt"t".

Table 1 Formulae of Indices Derived from M-polynomial

The authors in [Ill], and [VI] give the same dendrimers NS,[n] in Figure 1 and
Figure 2, these are only the different generations of NS,[n]. In the caption of Figure
1 the authors write NS;[1] and NS;[n], that is incorrect, actually these are Figures of
NS,[1] and NS,[2]. So, we give here the correct figures of NS;[1] (see fig 1) and

NS, [n] (see fig 2) from [11],[1V], [V].
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Fig. 1. Polypropylenimine octaamine dendrimer NS, [n].
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Fig. 2. Polypropylenimine octaamine dendrimer NS, [n].

Next, we recognized some of the typos mistakes: the notation for the degree of a
vertex u € V(G) is “d(u)” and “d,” have been used interchangeably in [VI],
however since the notation “d,,”” has been used more frequently in [V1], therefore we
suggest that “d(u)” should be replaced by “d,,”. Also the formula for the symmetric
division index is incorrect. Its correct formula is as follows:

max{d,, d min{d,,, d
SDD(H) = ( _ {du dv} {du dv})_
sty \min{dy, d}  max{dy, d,}
OR
o d
SDD(H) = Z (d—“+d—”).
v u
uv€eE(H)
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I1. Main Results

Now, we correct some erroneous results determined in [VI]. We start with
Theorem 4 of [6], in that theorem authors used the wrong formulas for D,.D,, f (x, y),

SeSyf(6y), DEDYF(x,y), SESYF(x,¥), SyDef (x,y) and SeDyf(x,y). In the
following theorem, we give corrections of formulas and computations of indices.

Theorem 2.1 Assume G = NS;[n] is a polypropylenimine octaamin dendrimer. We
acquire

1. My(G) = 2(35 x 2"+ — 65).

2. My(G) =37 x 22 — 140.

77

m _ 23 n_
3. MMy(G) =T x2" -2

4, Ry(G) = 2% x 2M*1 4+ 3% x 4(2" — 1) + 4%(12 x 2" — 11) +
6% x 14(2" — 1).

5. RR(G) = 5o X 2™ + - x 4(2" — 1) + - (12 X 2" — 11) +
1
X 142" - 1).

6. SSD(G) ==X 2n — =,
Proof. Let f(x,y) = M((NS{[n]),x,y) = 2" 1x1y2 + 42" — Dxly3 +
(12 x 2™ = 11D)x%y? 4+ 142" — 1)x?y3. Then

of (x,
Dy f(x,y) = x% =20 1xly2 442" — Dxly3 +2(12 x 2™ — 11)x?%y?

+28(2" — 1)x2y3.

D, f(x,y) = y%’;'” =2 X 2™ 1xly? 4 12(2" — Dxly? + 2(12 x 2" —
11)x2%y? + 42(2™ — Dx?2y5.

d
Dnyf(xJY) = anyf(xJY)

=2 x 2" 1x1y2 + 122" — Dxly3 + 4(12 x 2™ — 11)x?y?
+ 842" — 1x?y3.

f&y)
t

X
Sfy) = |
0
1
= 2" aly? +420 = Dxly® +5 (12 X 2" = 11)x?y® + 14(2"
— 1x2y8s.
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Yf(x,t)
S,£C0) = |

t
0
4 1
=2"xcly? + 2 (2" = Dxty® + 5 (12 x 2" = 11)x?y?

d

14
+ ?(2" — Dx2ys.
X
t,
SxSyf(x,y) =f Mdt
0
4 1 7
=2"x'y? + 3@~ Dxty? + 7 (12x2" — 11)x%y? + 3 @"
— 1)x?ys3.
DEDLf(x,y) = 2% x 2™ 1xty? + 4 x 3% (2" — Dx'y? + 22%(12 x 2" — 11)x2y?
+ 6 x 14%(2" — 1)x2y3.
1
SPSPF(x,y) = 27% x 2™ 1xly? + 4 x 379(2" — Dx'y3 + azxan
—11)x2%y? + 14 x 6792 — 1)x2y3,
4 28
SyDyf(x,y) = 2"x'y? + 5(2” — Daxly® + (12 x 2" — 11)x2%y? + ?(2”
— 1)x2y3.
SxDyf(x,y) = 2 x 2" 1xly? +12(2" — Dxty? + (12 x 2™ — 11)x%y? + 212"
— 1x?ys.

Next, putting x = y = 1 in all previous results of this theorem to acquire the correct
formulae of different topological descriptors.

My ((NS1[n])) = (Dy + Dy)M((NS1[n]); %, ¥)|x=y=1 = 2(35 X 2"** — 65).
M;((NS1[n])) = (DxDy)M((NS1[n]); %, ¥) |x=y=1 = 37 X 2""*2 — 140.

23 77
"My ((NS1[n]) = (SxSy)M((NS1[n]); %, ) lx=y=1 = 5 X 2" =

3 12"
Ry (NSy[n])) = (DEDLYM((NS[1]); X, Y)|xmy=1
= 2% x 2™l 4 3% ) 4(2™ — 1) +4%(12 x 2" — 11) + 6% x 14(2" — 1).
RR4((NS1[n])) = (SESPIM(INSL[1]); %, )| ey

—1 2nt1 1 42" -1 1 12x2"—-11 1 142" -1
—z—ax +3—a>< ( — )+4—a( X - )+6—a>< ( )
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218 197
SSD(INSyRI)) = (DSy + Dy SOM(NS, M3 %, Vlmyar = 5= X 27 = —=

Also in theorems 5 and 6 of [VI], they used wrong formulas for

DeDyf(x,y) » SeSyf(x,y)  DYDYF(xy) , SYSYf(xy) . SyDef(x,y) and
SxDyf(x,y) . In the next theorems, we give corrections of formulaes and
computations of indices.

Theorem 2.2 Assume G = NS,[n] is a polypropylenimine octaamin dendrimer. We
acquire

1. My(G) = 2(17 x 2"+ — 25),
2. My(G) = 72 x 2" — 56.
3. MMy(G) =4x2" -2,
4. Ry(G) = 2% x 2" 4 4%(8 x 2" — 5) 4 6% x 6(2" — 1).
5. RRq(G) = 52 X 21 4+ (8 X 2" — 5) + = X 6(2" — 1).
6. SSD(G) = 34 x 2™ — 23.
Theorem 2.3 Let G = D,, be a nanostar dendrimer; then,
1. My(G) = 159 x 2™ — 222,
2. My(G) =384 x 21— 273,
3. MMy(G) =2 x 2" -8,
4. Ry(G) = 4% x 12(2" — 1) + 6% X 6(5 x 21 — 4) + 99(12 x 2"~ — 9),
5. RRu(G) = X 12(2" = 1) + =2 X 6(5 X 2"™1 = 4) + - (12 x 2"~ - 9),
6. SSD(G) = 137 x 2™"1 — 94,

I11. Verification of our results

In the previous section, we give the correction of the obtained results of [VI]
by the use of M. Polynomial. For the further accuracy of our results, here we have
also computed the indices by using direct formulas of discussed indices. By the
definition of NS;[n], the edge partitioning (see in [I1], [VI1]) is as follows:

Ei; ={e=uv € E(NS;[n])|dy =1 and d, = 2} — |E;,| = 2"*1,

Eiz={e=uv € E(NS;[n])|d, =1 and d, = 3} — |E; 3| = 4(2" - 1),
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E;, ={e=uv € E(NS;[n])|dy, =2 and d, = 2} — |E;,| = 12 x 2" — 11,

E;3 ={e=uv € E(NS;[n])|dy =2 and d, = 3} — |E3| = 14(2" - 1).

My (G) = 2" (1 +2) + 42" — 1)(1 + 3) + (12 x 2" — 11)(2 + 2) + 14(2"
~1)(2+3)

= 2(35 x 2"*1 — 65).

M,y (G) = 2™1(1x 2) + 4(2" — 1)(1 X 3) + (12 x 2" — 11)(2 X 2) + 14(2"
~1)(2x3)

=37 x 22 — 140.

1 1 1 1
m _ n+1 n__ n_ n
My(6) = 755 X 2+ o X AN = D) 55 X (12X 27 = 11) + o = X 14(2
B T
3 12

Ry(G) = (1x2)* x 21 4 (1 X 3)* x 4(2" — 1) + (2 x 2)%(12 x 2" — 11)
+ (2% 3)% x 142" — 1)

= 20 X 2MF1 4 3@ % 420 — 1) + 4%(12 X 2™ — 11) + 6% X 14(2™ — 1).

RR,(G) = 4

n __ n _
XD (1><3)“X4(2 1)+(2x2)“(12X2 11)
n__
+(2x3)“X14(2 1)
—1x2”+1+lx42”—1 +i 12 x 2" - 11 +i><142n—1
SSD(G —2"+11 2 42" -1 1,3 +(12x2"-11 (2+2)+142“
@ = <E+I)+( - )<§+I) (12 x Ntz tx
_1<E+§)
)3 2
218 197
=—X2"——
3 3

By the definition of NS, [n], the edge partitioning (see in [I1], [V1]) is as follows:
Ei;={e=uv € E(NS;[n])|dy =1 and d, = 2} — |E;,| = 2™*1,
E,, ={e =uv € E(NS;[n])|d, =2 and d, = 2} — |E;,| =8 X 2" — 5,

E;3={e=uv € E(NS;[n])|dy, =2 and d, = 3} — |E;3| = 6(2" - 1).
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My(G) =2"1(1+2)+ (8x2"—5)(2+2) +16(2" — 1)(2 +3) =
2(17 x 2"+1 — 25),

My(G) = 211X 2) + (8 X 2" — 5)(2 X 2) + 6(2" — 1)(2 X 3)
= 72 x 2" — 56.

x 2n+L
1x2 2 X2

9
=4 x2"——
4

Ry(G) = (1%x2)¥x2™1 4 (2x2)%(8x2"—5)+ (2%x3)¥x6(2"—1)

MM, (G) =

X (B8x2"=5)+

x 602" -1
2X%X3 ( )

= 20 % 2MF1 4 49(8 X 2" — 5) + 6% X 6(2" — 1).

1 1
RR,(G) —(1><2)“X2 +—(2X2)a(8x2 5)+—(2X3)ax6( )
1 n+1 1 n 1 n
=2—a>(2 +4_a(8><2 —5)+6—a><6(2 —1).
$sD(6) =241 (342) + Bx 2= 5) (5 +3) + 6"~ 1) (5 +3)
- 2 1 2 2 3 2
=34 x 2" — 23,

By the definition of D,,, the edge partitioning (see in 1], [\V1]) is as follows:
Eyp, ={e=uv€EDy)|d, =2 and d, =2} — |E;,| = 12(2x 2" 1 - 1),
E;s={e=uv€EDy)|d, =2 and d, =3} — |E;3| = 6(5 x 2" 1 —4),
Ess={e=uv € E(Dy)|d, =3 and d, =3} — |E33| = 12x 2" 1 -9,

My(G) =122 x 2" 1 —1)(2+2) + 6(5 x 2" 1 —4)(2 + 3) + (12 x 2""1 —
9)(3 + 3) = 159 x 2" — 222.

My(G) =12(2 x 21— 1)(2 X 2) + 6(5 x 21 — 4)(2 x 3) + (12 x 2" ¢
—9)(3x3) =384 x2""1-273

1
m — n-1 __ n-1 _ 12 % 2n—1
My(G) = 12(2 x 2 1) X 5+ 6(5 x 2 B x o=+ (
—-9)x
) 3x3
37
=—x2"1-8g
3
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Ry(G) =122 x2" 1 —1)(2x2)* +6(5 x 2" 1 —4)(2 x 3)* + (12 x 21
—9)(3 x 3)“
=4%x 122" = 1)+ 6% x 6(5 x 2" 1 — 4) + 9%(12 x 2""1 —9),
[24

RR,(G) =12(2x 2"t —1) x (2 x 3)

m+6(5><2"‘1—4)x

+ (12 x 2"t — 9) x

(3x3)®

1 n 1 n—-1 1 n-1
=@ X 12@2" — D+ 5 X 6(5x 2" —4) + oz (12x 2" —9).

2 2 3 2
SSD(G) =12(2 x 21 —1) x (E + E) +6(5 x 21 — 1) (§+§> + (12 x 21
2(5+3)
) 3 3
=137 x 21 — 94,

IVV. Conclusion

Topological invariants computed for different chemical structures will
enhance our understanding of the physical characteristics, chemical reactivity, and
biological activity. In this article, we discussed the corrections of a recent paper by
Munir et al. [VI]. Firstly, the figures of the discussed nanostar dendrimer formed
accurately. Secondly, we gave the correct computation of incorrect formulae and
figures. We suggest a complete correction approach to ensure the correctness of
Munir et al.’s [VI] findings on nanostar dendrimers. In addition, we revised notations
to ensure that all parameters used in computations are explicitly and consistently
described to eliminate ambiguities. Furthermore, we verified our results by using the
direct method for the computation of different indices. These corrections are critical
to establishing the validity of the findings and paving the path for future advances in
this discipline.
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