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Abstract: Graph theory has much advancement in the field of mathematical
chemistry. Now a days, chemical graph theory has become very popular among
researchers because of its wide applications in mathematical chemistry. The
molecular topological descriptors are the numerical invariants of a molecular
graph and are very useful for predicting their bioactivity. A great variety of
such indices are studied and used in theoretical chemistry, pharmaceutical re-
searchers, in drugs and in different other fields. In this article, we study the
chemical graph of Bismuth-tri-iodide and compute the eccentricity based Za-
greb indices for Bismuth-tri-iodide. Furthermore, we give analytically closed
formulas of these indices which are helpful in studying the underlying topolo-
gies.
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1. Introduction

There are a lot of chemical compounds, either organic or inorganic, which pos-
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sess a level of commercial, industrial, pharmaceutical chemistry and labora-
tory importance. A relationship exists between chemical compounds and their
molecular structures. Graph theory is a very powerful area of mathematics
that has wide range of applications in many areas of science such as chem-
istry, biology, computer science, electrical, electronics and other fields. Chem-
ical graph theory is a branch of mathematical chemistry in which we apply
tools of graph theory to model the chemical phenomenon mathematically. This
theory contributes a prominent role in the field of chemical sciences. Some
references are given, which hopefully demonstrate the importance of this field
[19, 20, 16, 17, 18, 12, 1, 14, 2].

Consider G = (V, E) be a graph, where V is a non-empty set of vertices
and F is a set of edges. The chemical graph theory applies graph theory to
mathematical modeling of molecular phenomena, which is helpful for the study
of molecular structure. This theory contributes a prominent role in the field
of chemical sciences. Chemical compounds have a variety of applications in
chemical graph theory, drug design, etc. The manipulation and examination of
chemical structural information is made conceivable by using molecular descrip-
tors. A great variety of topological indices are studied and used in theoretical
chemistry, pharmaceutical researchers. In chemical graph theory, there are
many topological indices for a connected graph, which are helpful in study of
chemical molecules. Development of chemical science had an important effect
by this theory.

If p,q € V(G), then the distance d(p,q) between p and ¢ is defined as the
length of any shortest path in G' connecting p and ¢. Eccentricity is the distance
of vertex u from the farthest vertex in G. In mathematical form,

e(u) = max{d(u,v) |V u € V(G)}. (1)

Recently in 2010, D. Vukigevi¢ et al., and in 2012, Ghorbani et al. proposed
some new modified versions of Zagreb indices of a molecular graph G, [11, 4].
These indices are eccentricity based indices, which are defined as

M{(G) = Y [e(w) +e(v)],

weE(G)

M (G)= ) @)

veV(Q)

M3 (G)= Y [e(u)-e(v)].

weE(G)
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Some applications of eccentricity based Zagreb indices are given in [7, 8, 9, 3].

Bismuth tri-iodide (Bil3) is an inorganic compound. It is the product of
the reaction of bismuth and iodine, which once was of interest in qualitative
inorganic analysis. Layered Bils crystal is considered to be a three-layered
stacking structure, where bismuth atom planes are sandwiched between iodide
atom planes, which form the sequence I — Bt — I planes. The periodic stacking
of three layers forms rhombohedral Bils crystal with R — 3 symmetry [10, 15].
The successive stacking of one I — Bi — I layer forms hexagonal structure with
symmetry [6, 13]. A single crystal of Bils has been synthesized by Nason and
Keller [5]. Fig. 1 shows one unit of bismuth tri-iodide.

Graph of a single unit of bismuth tri-iodide contains six 4-cycles of which
two are on the top, two are in the middle and two at the bottom. The unit
cells of bismuth tri-iodide can be arranged either linearly or in a sheet form.
A linear arrangement with m unit cells is called an m-bismuth chain; mn unit
cells arranged into m rows and n columns is called an m x n bismuth sheet.
Fig. 2 shows 2 x 6 bismuth sheet.

Figure 1: One unit of Bismuth tri-iodide.
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Figure 2: Bismuth sheet of order 2 x 6.

2. Main results and discussion

In this section, we discussed the eccentricity based Zagreb indices M7 (G),
M{*(G) and M7 (G) of Bismuth tri-iodide. Here we consider the Bismuth tri-
iodide graph Bil3 = G. The cardinality of vertices and edges in Bils are
2(4mn + 5n + 5m + 1) and 12(m + mn + n), respectively.

2.1. Eccentricity based first Zagreb index

In this section we find the first Zagreb eccentricity index of Bismuth tri-iodide
My (G(m,n)).

Theorem 1. Let G(m,n), for all m,n € N, where m and n have opposite
pairity, be the bismuth tri-iodide, then the first Zagreb eccentricity index M{
of G(m,n) is

M;(G(m,n)) = 45 {@m = )(dm + dn+ 1) + (m+1) Yt (Sk+4m +

n—m-+1

An —5) + (m+1) 3,7 (40k +20m +20n — 3)} +43, oo Y2
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(e(u),e(v)) frequency Range of k and p
(k,k+1) 42m — 1) k=2m+2n
(s=3,5—2)| 4(m+1) 1<k <npts
(s—2,s—1) | 4(m+1) 1<k <o=mptl
(s—1,s) 8(m+1) 1<k <o=mptl
(s,s+1) 8(m + 1) 1<k <o=mptl
(k,k+1) 4(m — p) k—4n+MH%10<p<m—2
(k,k+1) 8(m — p) k=4n+4p+5,0<p<m-—2
(k,k+1) 8m—p—1) | k=4n+4p+6,0<p<m—2
(k,k+1) |4m—p—1) | k=4n+4p+7,0<p<m—2

Table 1: Edge partition of Bismuth tri-lodide for ((m,n)-levels)
where m and n have opposite pairity and m > 2, n > m + 1, based
on eccentricity of end vertices of each edge with existence of their
frequencies (Let s = 4k + 2m + 2n).

(e(u),e(v)) frequency Range of k and p
(k,k+1) 4(m —1) k=2m+2n
(k,k+1) 42m +1) k=2m+2n+1
(s =2,5—1) 8(m—|—1) 1<k <opds
G-1s) | Am+D) << T
(s,s+1) 4(m +1) 1<k <Ism
(s+1,s+2) 8(m+1) 1<k<igm
(k,k+1) 4(m — p) k=4n+4p+4,0<p<m-—2
(k,k+1) 8(m — p) E=4n+4p+50<p<m-—2
(k,k+1) 8m—-—p—1) | k=4n+4p+6,0<p<m—2
(k,k+1) Am—p—1) | k=4n+4p+7,0<p<m—2

Table 2: Edge partition of Bismuth tri-lodide for ((m,n)-levels)
where m and n have same pairity and m > 2, n > m + 2, based
on eccentricity of end vertices of each edge with existence of their
frequencies.

{(m — p)(48n + 48p + 72) — (24n + 24p + 41)}.

Proof. Let G(m,n), where m and n have opposite pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
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e(u) frequency Range of k and p
k 2(2m —1) k=2m+2n
k 2m k=2m+2n+1

s—2 | 4(m+1) 1 <k<opss

2k +1 2(m+1) m+n+1<k<2n+1
s 4(2m +3) 1<k <n=ptl
k 2(m —p) k=4n+4p+5,0<p<m—2
k 8(m — p) k=4n+4p+6,0<p<m—2
k 2m—p—1) |k=4n+4p+7,0<p<m—2
k Am—-—p—1) | k=4n+4p+8,0<p<m —2

Table 3: Vertex partition of Bismuth tri-Iodide for ((m,n)-levels)
where m and n have opposite pairity and m > 2, n > m + 1, based
on eccentricity of each vertex with existence of their frequencies.

e(u) frequency Range of k and p
k 2(m —1) k=2m+2n
k 2m k=2m+2n+1
k 8(m +1) kE=2m+2n+2

2k +1 2(m+1) m+n+1<k<2n+1
s 4(m +1) 1<k <ipEs

s+2 | 4(2m +3) 1 <k<igm
k 2(m —p) k=4n+4p+50<p<m—2
k 8(m — p) k=4n+4p+6,0<p<m—2
k 2m—p—1) | k=4n+4p+7,0<p<m —2
k Am—p—1) | k=4dn+4p+8,0<p<m—2

Table 4: Vertex partition of Bismuth tri-Iodide for ((m,n)-levels)
where m and n have same pairity and m > 2, n > m + 2, based on

eccentricity of each vertex with existence of their frequencies.

The formula of first Zagreb eccentricity index is:

Mi(G) =

Using the edge partitioned from Table 1, we have the following computations:
M(G(m,n) =32, 51{4@m—1) >y opion(b+E+1)+4(m+1) >0, 7 (4k+

> [e(w) +e()].

weF(G)

n—m-4+1

2m +2n — 3+ 4k +2m+2n —2) +4(m+1)Y, 2 {(4k
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+2m 42— 24 Ak £ 2m + 20— 1)+ 204k + 2m + 2 — 14 4k 4 2m + ) +
2(4k+2m+2n+1+4k+2m+2n)}+437 o> 000 oA m—p) {3, antapralk+
k4+1)+23 0 apiaprsb+E+ 1)} + (m—p— 1){2 > keantapre(k +k+1) +
D hedntaprr(k +Ek+ 1)}
2

= 4T o (2 D(dm+dn+ 1)+ (m+1) Y, 2 (8k+dm+4n—5)+ (m+

)Zk {(8k+4m+4n 3)+28k+4m+4n—1)+28k+4m+4n+1)}} +
4Em>22 {(m p){2dn+4p+4) +1+22(4n+4p+5)+ 1)} +(m—p—
1){2(2 (4n+4p+6)+1)+2(4n+4p+7)+1}}

=4Zm>1{(2m—1)(4m+4n+1)+(m+1)2k ; (8k+4m+4n 5)+ (m+

n—m+1

DI {8k+4m+4n—3+16k‘+8m+8n—2+16k‘+8m+8n—|—2}}+
A3 ss S 2 {(m—p){8n+8p+8+1+16n+16p+20+2} + (m—p—1){16n+
16p+244+2+8n+8p+ 14+ 1}}.

Finally, for all m,n € N, where m and n have opposite pairity, the first Zagreb
eccentricity index of bismuth tri-iodide G(m,n) is

M} (Gm,m)) = 4 s {(2m = 1)(4m +4n+1) + )Y E 8k +dm+

'n.'m.

dn—5)+(m+1)>,_7 (40k+20m+20n— )}+4Zm>22p:0
{(m — p)(48n + 48p + 72) — (24n + 24p + 41)}. - O

Theorem 2. Let G(m,n), for all m,n € N, where m and n have same
pairity, be the bismuth tri-iodide, then the first Zagreb eccentricity index M{
of G(m,n) is:

M;(G(m,m)) = 45 {2m + D)(dm +4n+3) + (m+ 1) Th - (24k

+12m 4120 = 7) + (m + 1) Sy (24k + 12m 4+ 120 + 1)} + 45, o (m —
1)(4m + 4n + 1) + 30 2{(m — p)(48n + 48p + 72) — (24n + 24p + 41)}}.

Proof. Let G(m,n), where m and n have same pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
The formula of first Zagreb eccentricity index is

Mi(@) = Y [e(w) +e(v)).
weF(G)

Using the edge partitioned from Table 2, we have the following computatlons

My(G(m,n) =32, 51{42m~+1) Y ) o011 (B+E+1)+4(m+1) Zk {2(4k
+2m+2n—2+4k+2m+2n—1)+ (4k +2m+2n — 1+4k+2m+2n)}—|—4(m+

1) 52, {(4k+2m+2n+4k+2m+2n-+1)+2(4k+2m+2n+1+4k+2m-+2n+
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24300 m—=1) 37, 2m+2n(k+k+1)+2 {(m P> = 4n+4p+4(k+
k+1)+2 Zk74n+4p+5(k +k+1)}+(m—p— 1){2 D keantaprelk Tk +1) +
> k—antaps7(k +E+ 1)1}
Yo {@m e DA A2+ 1) + (m+1) S {2(8k+4m+4n—3) +

(8k +4m +dn — 1)} + (m+ 1) 3.2, {(8k +4m + dn + 1) + 2(8k + dm + 4n +
3} + 43 o (m = 1)(dm + dn + 1) + S0 {(m — p){2(4n + 4p + 4) + 1 +
2(2(4n+4p+5)+ 1)} +(m—p—1){2(2 (4n+4p+6+)+1)+2(4n+4p+7)+1}}
=43, s {@m+1)dm+4n+3)+ (m+1)3°, 7 {16k +8m+8n—6+ 8k +

dm +4n — 1} + (m+ 1) Y, 2, {8k +4m + 4n + 1 + 16k + 8m + 8n + 6}} +
43 sof(m = 1)(4m +4n + 1) + 372 (m — p){8n + 8p+ 8+ 1 + 16n + 16p +
2042} +(m—p—1){16n+16p+24+2+8n+8p+ 14+ 1}}.

Finally, for all m,n € N, where m and n have same pairity, the first Zagreb
eccentricity index of bismuth tri-iodide G(m,n) is

nm2

My(G(m,n)) =437 ~1{2m +1)(4m +4n +3) + (m + 1) Sl (24K

+12m 4120 = 7) + (m + 1) Sy (24k + 12m 4+ 120 + 1)} + 45, oo (m
1)(4m +4n + 1) + 302 {(m — p)(48n + 48p + 72) — (24n + 24p + 41)}}. O

2.2. Eccentricity based second Zagreb index

In this section we find the second Zagreb eccentricity index of Bismuth tri-iodide
Mi+(G(m,n)).

Theorem 3. Let G(m,n), for all m,n € N, where m and n have opposite
pairity, be the bismuth tri-iodide, then the second Zagreb eccentricity index
M{* of G(m,n) is

M{*(G(m,n)) =23, 5 {12m(m-+n)? 4n(m—|—n)+m—|—8(m+1) Ek (2k—l—
mtn—12 4 (m+1) Y2 k1) 18@mt3) Y,p (2k+mtn)) +

23,50 Yo {(m—p){128(n+p)? +416(n+p) + 346} — {48(n+p)* + 184(n +
p) + 177}

Proof. Let G(m,n), where m and n have opposite pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
The general formula of second Zagreb eccentricity index is

M (@)= Y [0

veV(Q)



ECCENTRICITY BASED ZAGREB... 1077

Using the vertex partitioned from Table 3, we have the following computations
M (G(m,n)) = Zle{Q(Qm -1) Zk:2m+2n(k)2 +2m Zk:2m+2n+1

(k)% +4(m + 1) Z,:;M(zlk +2m+2n—2)2 +2(m+1) XL (2k +1)2
4Em+3) Y, (4k+2m+2n) F s (m—p){2 Y gy a5 ()
8 k—antapio(k )?}+ Zp: (m—-p-—1)

{2 Zk:4n+4p+7(k)2 +4 Zk:4n+4p+8(k)2}}

=23 s {2m = 1)(2m + 2n)* + 2m(2m + 2n + 1) + 8(m + 1) Zk (2k +

m—l—n—l)Q—tgm—i—l) a1 (2k 1) +8(2m+3)2k : (2k+m—|—n) I+
23 52 2 peo {(m—p){(4n+4p+5)2 +4(4n+4p+6)>} + (m —p — 1){(4n +
4p +7)2 +2(4n + 4p + 8)%}}

n— m +3
=2y >1{12m + 24m?2n + 12mn? — 4mn — 4n? —i—m—|—8(m—i—1)zk T2k +

m4n—172+m+1) Yt (2k+1)2+8(2m+3) zk 2 (2k+m+n)2} +
2) e Z;”j{ (m — p){80n2 + 80p? + 169 + 160np + 232p + 232n} + (m —p —
1){48n? + 48p* + 177 + 96np + 184p + 184n}}.

Finally, for all m,n € N, where m and n have opposite pairity, the second
Zagreb eccentricity index of bismuth tri-iodide G(m,n) is

M{*(G(m,n)) =23, > {12m(m+n)? 4n(m—|—n)+m—|—8(m+1) Ek (2k—l—

m+n—1) +(m+1) bl (k12 +8(2m43) Y (2k+mtn))+

22m>22 {(m p){128(n+p)? +416(n+p) + 346} — {48(n+p)? +184(n +
p) + 177} }. O

+
+

Theorem 4. Let G(m,n), for all m,n € N, where m and n have same
pairity, be the bismuth tri-iodide, then the second Zagreb eccentricity index
M{* of G(m,n) is
M{*(G(m,n)) = 25, o1{20m(m + n)? + 4m(13m —i— 17n) + 49m + 16(n +

12+ (m+1)zi";1+n+1(2k+1) +8(m+1), (2k:+m+n) +8(2m +

3) Y0 (2k+mAn+1)2425, o fd(m—1)(m+n)?+ 372 (m—p){128(n+
p)? + 416(n +p) + 346} — {48(n+p) + 184(n —|—p)—|—177}}}

Proof. Let G(m,n), where m and n have same pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
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The general formula of second Zagreb eccentricity index is

My*(G) = ) [e(o)*.

veV(Q)

Using the vertex partitioned from Table 4, we have the following computations
M7 (G(m,n)) = Zm21{2m Zk 2m+2n+1(k')2 + 8(m + 1) Zk 2m+42n+2
(k)2 +2(m+1) X (2k+1)2+4(m+1) Zk (4k:+2m+2n) +4(2m+

3) Ek:21 (4k +2m + 2n + 2) b+ ZmZQ{Q(m -1) Zk:Qm—f—Qn

(k)* + {Zzl:_(f(m -p){2 Zk:4n+4p+5(k)2 +38 Zk:4n+4p+6(k)2} + 2?2_02
(m—p—1){2 Zk:4n+4p+7(k')2 +4 Zk=4n+4p+8(k')2}}}

= 22m>1{m(2m+2n+1) +4(m+1)2m+2n+2)2 + (m+1) 7 2k +

D*+8m+1)Y 7 (2I<:—I—m+n) +8(2m+3)>,. 2 k+m+n+1)%+
2 sa{(m— 1)(2m+2n) + 3 (m—p){(An+4p+5)* +4(4n+4p+6)} +
(m—p—1){(4n +4p +7)% +2(4n + 4p + 8)*}}
= 23", 51{20m3 + 40m?n + 20mn? + 68mn + 52m? + 68mn + 49m + 32n +

nm2

16n% + 16 + (m +1) S Rk + 12+ 8(m + 1), 7 (2k+m+n)?+
82m+3) 3,2 k+m4n+1)2 423 o {d(m—1)(m+n)?+ X0 (m
p){80n2 4+ 80p% + 169 + 160np + 232p +232n} + (m — p — 1){48n? + 48p2 + 177 +
96np + 184p + 184n}}.

Finally, for all m,n € N, where m and n have same pairity, the second Zagreb

eccentricity index of bismuth tri-iodide G(m,n) is
M (G(m,n)) = 23,,51{20m(m + n)? + 4m(13m + 17n) + 49m + 16(n +

D2+ (m+ 1) 2k + 124+ 8(m+ 1), (2k+m+n) +8(2m +

3) Z§(2k+m+n+1)2}+2 Y s {4(m—1)(m+n)+ 372 (m—p){128(n+
p)? 4 416(n + p) + 346} — {48(n + p)? + 184(n + p) + 177}}}. O

2.3. Eccentricity based third Zagreb index

In this section we find the third Zagreb eccentricity index of Bismuth tri-iodide
M3 (G(m,n)).

Theorem 5. Let G(m,n), for all m,n € N, where m and n have opposite
pairity, be the bismuth tri-iodide, then the third Zagreb eccentricity index My
of G(m,n) is

n—m-+3

M (G(m,n)) =83, < {(2m=1)(m+n)(2m+2n+1)+(m+1) >, 7 {2(2k+
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mAn)?— 52k +m4+n)+3)+(m+ 1), {10
(2k +m +n)? —3(2k+m+n)+1}}+162m>22 H(m —p){24(n +p)* +
72(n +p) + 55} — {12(n + p)? + 41(n + p) + 35} }.

Proof. Let G(m,n), where m and n have opposite pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
The general formula of third Zagreb eccentricity index is

M3(G) = Y [e(u) e(v)).

weE(G)

Using the edge partitioned from Table 1, we have the following computations
M%(G(m n) = Zm>1{4(2m —-1) Zk—2m+2n(k)(k +1) +4(m +1)

n—m+3 n— m —+1

Zk;:f (4k + 2m + 2n — 3)(4k + 2m + 2n — 2) + 4(m + 1) Ek T {4k +
2m+2n — )(4k+2m—|—2n—1)+2(4k+2m+2n—1)(4k+2m+2n)—|—2(4k+
2m +2n+1)(4k+2m+2n)}} 443,00 S { (m =P sy apya(F) (4 1) +
2)%k4n+4p+5(k)(k+1)}+(m p—1){2 Zk74n+4p+6(k)(k+1)+2k74n+4p+7(k)(k+
1

=431 {(2m = 1)(2m + 2n)(2m + 2n + 1) +2m+1)3>, % (4k+2m +

2n—3)(2k‘+m+n—1)—|—2(m+1)zk : {(4k+2m+2n—1)(6k—|—3m+
3n—1)+ (4k+2m+2n)(dk +2m+2n+ 1)} } +43°, 50 D 00 {(m—p){(4n +
dp+4)(An+4p+5) +2(4n+4p+5)(4n +4p+6)} + (m — p—l){2(4n+4p+
6)(dn+4p+7)+ (dn+4p+T7)(4n+4p+8)}} e

=8> >11(2m— )(m+n)(2m+2n+1) (m—i—l)zk {2(2k:+m+n)

5(2k-+mtn)+3) 4+ (mt1) Y, {4Ok2+10m +10n2 — 6k + 40km -+ 20mn +
40kn —3m —3n+1}} + 16 Zm>2 P A (m —p){12n? + 12p> + 24np + 31n +
31p + 20} + (m — p — 1){12n? + 12p? —i— 24np + 41n + 41p + 35} }.

Finally, for all m,n € N, where m and n have opposite pairity, the third Zagreb

eccentricity index of bismuth tri-iodide G(m,n) is
n—m-+3

M3 (G(m, n))=8Zm>1{(2m—1)(m+n)(2”}:r371+1) (m+1) 3 {202k+

m +n)? —5(2k+m+n)+3}+(m+1)zk {10
(2k +m + n)? 3(2k+m+n)+1}}+162m>22 HH(m —p){24(n +p)* +
72(n + p) + 55} — {12(n + p)?> + 41(n + p) + 35} }. O

Theorem 6. Let G(m,n), for all m,n € N, where m and n have same
pairity, be the bismuth tri-iodide, then the third Zagreb eccentricity index My
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of G(m,n) is
M3(G(m,n)) = 85, {@m+1)(mtn+1) 2m42n+1)+(m+1) S {6(2k+

mA+n)? —T(2k +m+n) + 2} + (m+1) 5 2, {6(2k +m +n)? +7(2k +m +
n) + 2} + 83 oo {(m — D)(m +n)(2m + 2n + 1) + 2302 {(m — p){24(n +
p)* 4+ 72(n +p) + 55} — {12(n + p)* + 41(n + p) + 35} }}.

Proof. Let G(m,n), where m and n have same pairity, be the bismuth
tri-iodide contains 2(4mn + 5n + 5m + 1) vertices and 12(m + mn + n) edges.
The general formula of third Zagreb eccentricity index is

M3 (G)= ) le(u)-e(v)).

weFE(G)

Using the edge partitioned from Table 2, we have the following computatlons

M5 (G(m,1) = 3oy {A@MA) S ()41 +40m+1) S 5 24k
2m+2n —2)(4k +2m+2n—1) 4+ (4k 4+ 2m +2n — 1)(4k+2m+2n)}—|—4(m+

1) S 2, {(4k+2m+2n) (4k+2m+2n+1) + 2(4k+2m+2n +1) (4k+ 2m + 2n+
DAY ool (m=1) Y g o0 (B) (A D)+ 2 (=D)L i s a2 (B) (B
D) +23 0 gnpapys(F)E+ 1+ (m—p = D{23 i apr6(B)(k + 1)
+ D k—antaprr(k)(k + 1)} o

=4 >{Cm+1)2m+2n+1)2m +2n+2) +2(m+1) >, 7 {4k

n—m

—|—2m—|—2n—1)(4k+2m—|—2n—2+2k+m—|—n)}+2(m+ 1)>.2 {4k +
2m+2n—|—1)(6k+3m+3n+2)}}+4zm>2{( 1)(2m+2n)(2m+2n+1)+
Zp: {m—p){dn+4p+4)dn+4p+5) +2(4n+4p +5)(dn +4p + 6)} +
(m—p—1D{2n+4p+6)(dn+4p+7) + (4n+4p + 72n(4n +4p+8)}}}

= 83,511 (2m+1) (m+n+1)(2m+2n+1)+ (m+1)Zk {24k%+6m?+6n>+

24km+12mn+24kn — 14k — Tm — Tn+2} + (m+1) Zk R {24k2+6m +6n2 +
24km + 12mn +24kn + 14k + Tm + Tn+ 23} +16 30, 59 >0 2 (m—p){12n* +
12p2 +24np+31n+31p+20} + (m—p—1){12n2+12p? +24np+41n+41p+35}}}.
Finally, for all m,n € N, where m and n have same pairity, the third Zagreb
eccentricity index of bismuth tri-iodide G(m,n) is

M3 (G(m, ) = 85,1 {2me+1)(mnt+1)@m+2n+1)+(m+1) St {6(2k
+m +n)? —7(2k+m+n)+2}+(m+1)Z§{6(2k+m+n) +7(2k +m +
n) + 2} + 83 o {(m — D)(m +n)(2m + 2n + 1) + 2372 {(m — p){24(n +
p)? 4+ 72(n 4 p) + 55} — {12(n + p)% + 41(n + p) + 35}}}. O
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