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Zagreb Polynomials and Redefined Zagreb Indices of Jahangir Graph
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Abstract: In the fields of chemical graph theory, molecular topology, and mathematical chemistry, a topological index, known as a
connectivity index is a type of a molecular descriptor that is calculated based on the molecular graph of a chemical compound. The
Zagreb index is one of the earliest defined indexes and has important application value for predicting the melting point, boiling point and
toxicity of compounds. Subsequently, in order to extend the application of the Zagreb index, the index was redefined so as to compute

Zagreb polynomials of Jahangir graph and redefined Zagreb indices of Jahangir graph.
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1 Background Knowledge

The study of topological indices, based on distance in a graph, was effectively introduced in 1947 in chemistry
by Weiner'''. He introduced a distance-based topological index called the “Wiener index” to correlate properties of
alkenes and the structures of their molecular graphs. These indices play a vital role in computational and theoretical

2} Several algebraic polynomials have useful applications in

aspects of chemistry in predicting material properties
chemistry.

A graph G is an ordered pair (V, E), where V and E are vertex and edge set respectively. A graph is con-
nected if there is a connection between every pair of vertices of it. Graph theory is contributing a lion’s share in
many areas such as chemistry, physics, pharmacy, as well as in industry. We will start with some preliminary

facts.
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The first and the second Zagreb indices are defined as:

M (6)= % (d,+d,),

wekE(G)

and

M,(G) = X )(d“ xd,).

wek(G

Considering the Zagreb indices, Fath-Tabar'®' defined first and the second Zagreb polynomials as:
MI(G’x> = 2 x(lqudD’

wek(G)

and

M,(G,x) = Y x"".

wek(G)

After that, in [4] the authors defined the third Zagreb index
M'i(G): z (du_dv)’
we E(G)

and the polynomial
M,(G,x) = Y x" %,

wek(G)
In the year 2016" | following Zagreb type polynomials were defined
M(Ca) = 3 et

wek(G)

M(Gox) = 3 i

wek(G)

M, (Gx)= 3 AL

we E(G)

M,(‘,])(G,x) — 2 x(du+u)(dr+b)‘

weB(G)

Ranjini et al'®’ redefined the Zagreb index, i. e. , the redefined first, second and third Zagreb indices of graph

G. These indicators appear as:

ReZC.(C) = d, +d,
€ 1( ) _w;eE(l’Ul)du de;
du de

ReZG,(G) =

welk(Pp)d, +d,};
ReZG;(€) = 2 (d,xd,)(d, +d,).

uw e E(PD;

In this paper we compute other Zagreb polynomials and Redefined Zagreb indices of Jahangir graphs. The

is a graph on (nm +1) vertices and m(n +1) edges for all n=2 and m=3. J, , consists of a

Jahangir graph J o

n,m

cycle €, with one additional vertex which is adjacent to m vertices of C, at distance to each other. Figure 1 shows

some particular cases of J

2 Computational Results

In this section, we present our computational results.

Theorem 1  Let J, ,
1) My(J,,.,x) =m(n-2) +2mx +ma"

2) M,(J,,,x)=m(n “2)a +2ma +ma’C
3) Ms(J,,,%) =m(n=2)x" +2mx" +ma""

4) M(L,b(‘]n,m’x> :mnxza +m(n _2>x2b

be the Jahangir graph . Then,

+2mx3b + mx(3u+mb) ;

5) M, ,(J,,.,x) =m(n —2) g EEh

(2+a)(3+b) (3+a)(m+b)

+2mx + mx

s
Proof Let G be the graph of J, . It is clear that the total num- Figure 1 Janhangir Graph
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ber of vertices in J, , are 8n +2 and the total number of edges are 10n + 1.

n,m

The edge set of J, , has the following three partitions,
E =E,, =le=wek(J,,)!d, =2,d, =2},

E,=E,; =le=wekE(],,)d, =2,d, =3},

n,m

n,m

And E,=E;, ={le=wekE(J,,)d, =3,d =m},
Now (B () [ =m(n=2),[E,(J,,) | =2m,
And |E;(J,.) | =m.
d,-d,
1) M}(]n,m’x): 2 x
wek(J, )
= 2-2 + x3—2 + xm—3
wek(J,,n) weky(J, m) wek3(J, )
-3
= El(]n,m) ‘ + ‘EZ(]n,m> ‘x+ ‘E3(‘]n,m> ‘xm
=m(n-2) +2mx +mx" .
_ d,(d,+d,)
2) M,(J,,.,x) =i, )
_ JRICE JRICEE I EICET)
wek(J, n) weky(Jy m) weE3(J, m)
= El(']ll.ln) ‘xg + ‘EZ(‘]n,m) ‘xlo + ‘E3(-]n,m) ‘x3(3+’")
=m(n-2)x" +2mx"" + ma**m.
M — d,(d, +d,)
3) S(Jn’m,x> uveE(]mm)x
— x2(2+2) + 2 x3(2+3) + xm(3+m)
we ki (Jn,m) uve Ey(Jy m) uek3(Jy )
= ‘El(']n,m> ‘xg + ‘EZ(JVL,WI) ‘xls + ‘E3(']n,m> ‘xm<3+m)
=m(n-2)x" +2ma"” + ma""".
4 M — (ad, +bd,)
) a,b(Jn,m ’x) quE%n’m)x
— x<241+2b) + x(20+31)) + x(3a+mb)
we BT ) wwe EaCl n) we BT )

E (], ) [ 2 By () 62 +
:m<n_2)x<2u+2b) +2mx(2a+3[1) +mx(3a+mb>

= [m(n—z) +2m]x2“ +m(n_2>x2b +2m + ma

By (), ) [0

(3a +mb)

2 2, 3 3 b
=mnx™ +m(n =2)x" +2mx® +ma .

S)M’a,[)<-}nvm ,x) — Z x(du+ a)(d,+ b)

I“"EE(Jn,nJ
x(2+u)(2+b) + x(2+a)(3+b) +
weEy(Jy m) uwe Ey(Jy m) u e E3(Jy m)

= [E () [ 227 2 [E,(J,,) [x2 + [E () [ 80D
:m(n_2>x(2+a)(2+b) +2mx(2+a)(3+b) +mx(3+a)(m+b)'

Theorem 2 Let J

x(3 +a)(m+b)

be the Jahangir's graph. Then,

n,m

1) ReZG,(J,,) =m(n~2) +%m+3 L,
2) ReZG,(J, ) =m(n-2) RS 3m’
2 n,m 5 3+m’
3) ReZGy(J,, ) =16m(n-2) +60m +3m*(m+3).
Proof
d,+d,
1) Rezcl(.}n,m) :UL"EEzjn'm>du Xdl.
242 2+3 3+m

+ +
quEl(]n,m)z X2 uveEz(]"‘m)z X3 ul"EE3(]",m)3 Xm
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5 3+m
= 1B U |+ B g+ B 55
—m(n=2) +(2m) > + (m)>™
6 3m
=m(n-2) +%m+3§m
dll de
2) ReZGZ(]n,m) =MEE% )d +d
_ 2><2+ 2><3+ 3xm
- uvef‘fl(],,vm)z +2 1:1;51*?2(]”_,,,)2 +3 tweFA3(J,,‘m)3 +m
6 3m
=|E(J,.) |+ 1E(]..) ‘§+ E,(],.) ‘m

—m(n-2) + (2m)%+ (m)%

3 3m’
m(n-2) tomEy

wery (duxd,)(d, +d,)
(2x2)(2+2)+ 3 (2x3)(2+43)+ ¥ (3m)(3+m)

weEy(Jn m wek3(Jp m

3) ReZG,(J,,.)

wek(Jy m
E(J,,) 0116+ [E,(J,,) 130+ |E5(],,) |(3m® +9m)
=16m(n-2) +30(2m) +m(3m*> +9m)

=16m(n-2) +60m +3m*(m +3).
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