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Abstract. The M-polynomial is the source of finding inforn@ii about degree-based
topological indices of a molecule. This polynomall help us to predict the different
properties like physiochemical properties, chemieaktivity, biological activities etc. of
the chemical compounds. In this article, we esthkdin M-polynomial for derived graphs
of Ladder graphs namely slanting ladder graph, @agladder graph and Open diagonal
ladder graph. The ladder graph is an undirected connected graph vidthvertices and
3n — 1 edges. Also, we determine some standard degreeHtasological indices for the
M-polynomial of derived graphs.
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1. Introduction

A graphG(V,E) is a set of vertices and a set of unordered péiesiges. The cardinality
of the vertex set is called the order of the grépand the cardinality of the edge set is
called the size of the gragh The degree of a vertex € V (G) of a graphG, denoted by
d, is the total number of edges incidentlonWe request that the reader refer [1] to the
notation terminologies used here.

In this article, we have considered finite, simaial connected graphs. The main
graphs under consideration are the derived graplasider graphs such as slanting ladder
graphs, diagonal ladder graphs and open diagotdétagraph [9, 10].

The numerical parameters of a graph which desétibopology based on the
degree of a vertex are called as its topologiaditas. It can describe the molecular shape
of the graph numerically and is applied within #ttvancement of qualitative structure-
activity relationships (QSAR) [11] the quantitatisteucture-property relationship (QSPR)
and also computational drugs. These numerical satoerelate the structure of a graph
with various physical properties, chemical reatittgi and biological activities. The
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topological indices can be obtained in 3 types eledrased, distance-based and spectral-
based. Among these, the most commonly known inntigahe degree-based topological
indices.

Through the literature survey, we find that the di@spolynomial [2] is the key
polynomial in the vast area of development in tbgrde-based indices. Extensive research
has been done on the algebraic polynomials whinthe#p to determine a closed formula
for a given topological index and throws light txe fgraph properties. To demonstrate the
degree-based index for a family of graphs the Mapoinial was found to be parallel to
the Hosoya polynomial in the degree-based invagiant

M-polynomial was introduced by Klavzar and Deut§2h3, 4, 5] in 2015. M-
polynomial is rich in producing a source of mangdimgical indices based on degree. It is
the foremost progressive polynomial and determareadditionally closed formula for a
given topological index as it can express the togichl index as a certain derivative or
integral function (or both). With the help of the-pdlynomial one can get a closer idea
related to the properties of the family of graplasher than computing the several
topological indices.

In this paper, we study the property of M-polynolmda derived graphs of the
Ladder graph. We have derived closed formulas @nes well-known degree-based
topological indices like first and second Zagrebdides [6,12,14,15,16], the General
Randic index and inverse Randic index, the harmiadiex, the Symmetric Division index,
the Augmented Zagreb index, Inverse Sum index, Abomb Connectivity index and the
Geometric Arithmetic index using calculus. In thexinsection define the M-polynomial
and present the results obtained on the degreethiapelogical indices of the derived
Ladder graphs and further, we compute the resblzirmed on the M-polynomial. Some
2-D and 3D graphs have been drawn to understandgtaghical analysis of the
polynomials.

2. Basic definitions and terminology

Definition 2.1. The ladder graph [12,13], is an undirected connected graph with
vertices and3n — 1 edges. It is the Cartesian product of pBtlwith n vertices and
complete graplk,.

Definition 2.2. The slanting ladder [7, 8] graph is denotedsby and is a graph obtained
from two paths?, = {ay, a,, ..., an} andQy, = {by, by, ..., by} a;b; by joining eachy; by
bj,s wherel<i<n-1landl<j<n-1.

Definition 2.3. A diagonal ladder [7, 8] graph is denotedily, n = 2 is obtained from
L, by adding the edgef(G) = {a;bj+1:i=j,1<ij<n—1}U{aybj:i=j1<

ij<n-—1}

Definition 2.4. An open diagonal ladder [7, 8] graph is denotedO®/., which is

generated from a diagonal ladder graph by exclutiegedges; b; for i = 1 and n and
j=1landn.
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Definition 2.5. The M-polynomial

of a graphGis defined asM(G,x,y) =

ngisjsAmij(G)xiyj wheres = min{d,, : v € V(G)} andA= max{d, : v € V(G)} and
m;;(G) is the number of edges’ € E(G) such thafd,,, d,,} = {i,/}

Lemma 2.1 For any graple with u,v € V(G) ande = uv € E(G), then

d, =d, +d,—2.

The definitions of the different Topological indg&derived for the derived graphs Iof
with the formulae to derive them using the M-polgmial computed for the derived graphs
[2,3] are shown below in Table 2.1.

Topological Definition Formula to derive
Index index by applying on
M-Polynomial With
x=y=1
First Zagreb Inde My(D(E)) = (d, +d,) (D + D)) (x, )
uv€eE(D(F,))
Second Zagreb Inde My(D(E)) = d,.dy) (Dy.Dy)f (x, )
uveE(D(F,))
Modified Seconc B 1 (Sx-Sy)f (x,y)
Zagreb Index ma, (D(F)) = u.dv>
uveE(D(F,))
General Randi 1 \* (Dx.Dy)f(x,y)
Index R“(D(F")) - u.d,,)
uv€eE(D(F,))
Inverse Randic Inde 1\ SESHf ()
RR,(D(F)) = )
us dU
uveE(D(F,))
Harmonic Inde» 2 28 X,
u- dU
uv€eE(D(F,))
Symmetric Divisior SSD(D(R) = (@ (DySy + SxDy)f (x, %)
Index d,
uveE(D(F,))
dy
+ E)
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Augmented Zagre A(D(Fy)) (S2Q_JDED3)f (x,y)
Index d. .d 3
- ) (@5a =)
d,+d,— 2
uveE(D(Fy)) v v
Inverse Sum Inde 1(D(R) = du'd; (Su/DxDy ) f (x,¥)
weED(F,)) ¢ tdy
Atom-bond ABC(D(Fn)) 1 11
2 2¢2
Connectivity Index (Dx Q—215x5x>f(x' )
B d,+d,—2
weE(D(Fy)) dy- dy
Geometric GA(D(F,)) (zsx]D;/ *py/ 2) JiCR))
Arithmetic Index
B (2 du.dv>
uveE(D(Fy)) sy

Table 2.1: Definitions of different Topological Indices

Different notations used in the formulae[2, 3] explained in table 2.2

of

J=f(xx)

—_ .2 1
Dy = x5 pz= x L Jraw
_of Qu = x*f(x,y) 1
D, =y3 0} = yo TGy
Ly = f(x%x) fty) 1
Se= t L Ffen
J, = s2= || By
Ly = f(x,x?) (P fx0 1 y
Sy = fo . o si= |[T%2 jrey

Table 2.2: Notations used in computing indices

3. Main results

Theorem 3.1.Let SL, be the Slanting ladder graph then,

28

g(x,y) = 2xy3 + 4x%y3 + (3n — 3)x3y3,




M-Polynomial and Topological Indices of Derived @iha of Ladder Graph

Proof: By definition of the ladder graph and the slanting ladder graph, we find that SL,,
has 2n vertices and 3(n — 1) edges. SL,, has 2 vertices of degree 1, 2 vertices of degree 2
and (2n — 4) vertices of degree 3.

Based on the above degrees of the end vertices, the edges set of SL,, can be put in the below
format:

(dvy,dv,) 1,z 2,2 3,2
Total number of edg 2 4 3(n—3)

Thus, the M-polynomial of the SL,, is,

M(SLyixy) = 8(y) = ) mi(G)xiy)
5<i<js<A
g(x,y) = 2xy3 + 4x%y3 + (3n — 3)x3y3.

\\\ ------------ X
P} r——— = = .. -

Figure 3.1: Slanting ladder graph
Theorem 3.1.2. The topological indices of SL,, are given by the following

1. M,(SL,) = 18n— 26

2. My(SL,) = 27n— 51

3. my,(SLy) = "T“

4. Ry(SLy) = 2.3% + 20+2 3¢ 4 33a(x _ 3)
2 4 3(n-3

5. RRo(SLn) = =+ s + 20020

6. H(SL,) = 5"5‘2

7. SSD(SLp) =~

8. A(SLy) =3 +25+ X0

9. I(SL,) = 45’1‘;72

10. ABC(SLy) = 22 + 2VZ + 2(n — 3) = 221 +V3) +2(n-3)

11. GA(SL,) = 2386 | 3n — 3)

10
Proof: Let M(SLy; x,y) = g(x,y) = 2xy3 + 4x?y3 + (3n — 3)x3y3. Then we have,
1. The first Zagreb index is computed as,

D, = 2xy3 + 8x2y3 + 9(n — 3)x3y3

Dy = 6xy® + 12x%y3 + 9(n — 3)x3y?
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ThusM,(SL,) = (Dx + Dy)g(x, y)atx=y =1 gives,
M,(SL,) = 18n — 26.
2. We find, the second Zagreb index as,
D, = 6xy3 + 12x%y3 + 9(n — 3)x3y3
DDy, = 6xy® + 24x%y3 + 27(n — 3)x3y3
ThusM,(SL,) = (Dx.Dy)g(x, y) at x =y = 1 gives,
M,(SL,) = 27n — 51
The modified second Zagreb index is computed as,
xy3 4x?%y3 N 3(n —3)x3y3

2
Sy(f(x:y)) = 3 + 3 3

2xy®  4x%y3 3(n—3)x3y3
(Sx.Sy)(g(x, y)) = 3 + 5 + 9
Thus,mM,(SL,) = (Sx.Sy)(g(x, y)) at x =y = 1 gives,
n+1
mM,(SL,) = 3

3. We calculate the general Randic index as,
D%(g(x,y)) = 2.3%xy> + 4.3%?%y% 4 3(n — 3)3%3y3
(DZ.DH)(g(x,y)) = 2.3%y> + 4.2%.3%x2y? + 3(n — 3)3%2%x3y3
Thus,R,(SL,) = (D,‘j‘.D}‘i‘)(g(x, y)) at x =y = 1gives
Ro(SLy) = 2.3% 4 29+23@ 4 32a+1(y _ 3)
4. We find the inverse Randic index here as,
2xy®  4x%y3  3(n—3)x3y3
Sg(g(x'y)) = 3@ + 3a + 3a
2xy®  4x%y3 3(n-—3)x3y3
(S,‘C".S}‘f)(g(x,y)) = 3@ + 2a3a + 3a 3a
Thus,RR,(SL,) = (S,?‘.Sj‘ﬁ‘)(g(x, y)) at x =y = 1 gives,
2 4 3(n—13)
3_(1 + 2a3a + 326{
5. We compute the Harmonic index,
](g(x,y)) = 2x*+4x5 +3(n — 3)x°

8x°>
25 (9(x,)) = x* + —+ (n = 3)x°

Thus,H(SL,) = 25x](g(x, y))atx = 1 gives,
5n—2

H(SLy) =

6. The Symmetric division index is calculated by,

2xy3 8x?y3
(sty)g(x: y) =

+
3 3

+3(n—3)x3y3
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(SxDy)g(x,y) = 6xy> + 6x%y> + 3(n — 3)x3y3
20xy3  26x2y3 5 3
(DySy + SxDy)g(x,y) = 3 + 3 +6(n—3)x°y
Thus,SSD(SLy,) = (DySy + SxDy)g(x,y)at x = y = 1 gives

18n—8
SSD(SLy) = —

7. We obtain the Augmented Zagreb index by finding,
Dy = 2x 3%y + 4x%3%y3 + 3(n — 3)x333%y?
D3D; =2.33xy3 + 4z3x?33y3 4+ 3(n — 3)x333y3
JD3D3(g(x, ¥)) = 2.33x* + 25.33x° + 37(n — 3)x®
2.3%3x% 25333 37(n-3)x*
$xQ-2/DiDy(g(x,y) = ——5—+ —o5—+ 3
Thus,A(SLy,) = S,Q-2JD3D3(g(x,y))with x = 1 gives
3 7
A(SL,) = 3— +25+ #
2233 + 211 +37(n-13)
= %
8. We find here the Inverse Sum index as,
(DxDy)g(x,y) = 6xy> 4 24x%y3 + 27(n — 3)x3y?
(JDxDy)g(x,y) = 6x* + 24x° + 27(n — 3)x°

6x* 24x> 27(n—3)x°
(Sx]Dny)g(x:y) = 4 + 5 + 6

Thus,I(SLy) = (SxJDxDy)g(x,y) with x = 1 gives

45n — 72
[Skn) = —5—

9. The Atom bomb connectivity index is computed as,

1 2 3 4 2.,3 3 -3 3,,3
11 2 — )33
(5:509 () = ?31. V2. \);3+ = V3 33; :
; ; x*  4x® 3(n— 3)x®
USxS))g(x,y) = \/_ \/_\/_ 3

11 x2 3
(Q-z]S,?SZ)g(x y) = \/_ \/_ \/_+ (n—3)x*

1 11 2V2x2 43

(DiQ_ZJS§S§)g(x.y)= =t ﬁ%+\/4(n—3)x4

11

Thus,ABC(SL,) = (D Q_ szzSz)g(x, y) with x = 1 gives
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%+2\/2+2(n—3)

_2V2(1+4/3)
- V3

10. We find the Geometric Arithmetic index here as,
1

(D2)g(x,y) = 2xV3y® + 4x*V3y® + 3(n — 3)x*V3y?

+2(n—-3)

11
(DED2)g(x,y) = 2xV3y? + 4v2V3x2y3 + 3(n — 3)V3V3x3y?

1 1
UJDZD)g(x,y) = 2v3x* + 4/6x5 + 9(n — 3)x®
11 4/3x* 86x> 18(n—3)
(28JDIDYg(xy) = —f—+—F—+——(—x°
1 1

Thus,GA(SLy) = (25,JD2D2)g(x,y) at x = 1 gives

GA(SL,) =3 + % +3(n-13)

5
5vV3 +8V6
=T+3(n—3)

Theorem 3.2.Let DL,, be the diagonal ladder graph then,
g(x,y) = 2x3y3 + 8x3y5 + (5n — 14)x°y°>

Proof: From the definition of the diagonal ladder grapid computation we obtain/ find
that DL,, has 2n vertices anthn — 4) edges, where 4 vertices are of degree 3 and the
remaining(2n — 4) vertices are of degree 5.

Now, according to the degree of the end verticescan define the edge setlif,, as

(dvy,dvy) 3,5 3,k 5,F
Total number o 2 8 5n-14
edges

Thus, the M-polynomial oPL,, can be defined as

MLy xy) = g(xy) = ) mij(@x'y)
S<i<js<A
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Figure 3.2: Diagonal ladder graph

Theorem 3.2.1. The topological indices of DL, are given by the following

3¢ . 56
A(DL,) = ;-l— 53 + (5n — 14)8—3
25n-34

1. M,(DL,) = 50n — 64
2. M,(DL,) = 125n — 212
45 44
3. my,(DLy) = 2"2+5
4. R,(DL,) =2 x3%% +8.3% 5% + (5n — 14)52%¢
2 8 (5n—14)
5. RRo(DLp) = sz + ooz + ome
6. H(DLy) = ==
7. SSD(DL,) = 2754
8.
9.

I(DL,) =

10. ABC(DL,) = £+ % + —(5"‘;4)“8

11. GA(DL,) = 5n + 2v/15 — 12.
Proof: By computing the edges and their degrees (respdgti
1. We observe the first Zagreb index for the Diagdreaider graph is computed as,
D, = 6x3y3 + 24x3y> + 5(5n — 14)x5y°
D, = 6x3y® + 40x3y> + 5(5n — 14)x>y®
ThusM,(DL,,) = (Dx + Dy)g(x, y)atx =y =1gives
M;(DL,) = 50n — 64
2. We find the second Zagreb index as,
D, = 6x3y3 + 40x3y5 + 5(5n — 14)x°y°
D,.Dy, = 18x3y3 4+ 120x3y> + 25(5n — 14)x°y>
ThusM,(DL,) = (Dx + Dy)g(x, y)atx =y = 1gives
M,(DL,) = 125n — 212
3.  We find here the modified second Zagreb index,
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2x3y3  8x3y>  (5n—14)x5y°

Sy(g(x,y)) = 3 + z + z
2x3y%  8x3y> (5n—14)x5y°
(Sx-Sy)(g(x:Y)) = 9 15 + 25
Thus, my, (DLy,) = (Sx.Sy)(g(x, y)) atx = 1and y = 1 gives
45n + 44
my, (DLy) = T

4. We calculate the general Randic index as,
D%(g(x,y)) = 2.3%x3y® + 8.5%x3y5 + (5n — 14)529%5y5
(DZ.DH)(g(x,y)) = 2.3%%3y% 4+ 8395%3y5 + (5n — 14)52%x5y>
Thus, we geR,(DL,) = (D&. D;‘)(g(x, y)) at x =y =1 gives

Ry (DLy) = 2 x 32% + 8.3%,5% + (5n — 14)5%¢

5. The inverse Randic index is obtained by calculating
2x3y3  8x3y®> (5n—14)x%y°
Sg(g(xy)) = +

3¢ 5¢ 5¢
2x3y%  8x3y5 (5n—14)x5y°®
Thus,RR,(DL,) = (S,?‘.Sj‘ﬁ‘)(g(x, y)) at x =y = 1 gives
2 8  (5n-—14)
RRa(DLn): 32—a+5a3a 52a

6. We compute the Harmonic index as,
J(g(x,y)) = 2x°®+ 8x% + (5n — 14)x1°
2x° 2(5n — 14)x1°
ZSx](g(x,y)) = T + 2x8 + %
Thus,H(DL,) = ZSx](g(x, y)) at x = 1 gives
15n—2

H(DLn) = —

7. We obtain the Symmetric division index as,

24x3y°
(sty)g(x: y) = 2x3y3 + Ty

40x3y>
(5:D,)g(x,y) = 2x3y% + ——2

+ (51 — 14)x>y°>

+ (51 — 14)x>y>
3.,5

272x>y
(DySy + S,Dy)g(x,y) = 4x3y3 + G

Thus,SSD(DLy,) = (DxSy, + SxDy)g(x,y) at x =y = 1 gives
2(75n —44)
15

+ 2(5n — 14)x5y®

SSD(DL,) =

8. We obtain the Augmented Zagreb index as,
D3 =2.33x3y® 4+ 8.53x3y> + 53(5n — 14)x°y°
D3.D; = 2.35x3y3 + 8.3353x3y5 + 55(5n — 14)x°y"
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(JD3.D3)g(x,y) = 2.3°x® + 8.3353x® + 5°(5n — 14)x1°
(Q-2JDiD;)g(x,y) = 2.3%x* +8.3353x® + 5°(5n — 14)x®
36x4 56(5n — 14)x®
(S2Q_2JDiD)g(x,y) = 53x° + —
Thus,I(DLy) = (S3Q-2/D3D;)g(x, y)wzthx = 1gives

36 6
I(DLn) = ﬁ'{' 53 + (Sn - 14)§

9. We find here the Inverse Sum index as,
(DxDy)g(x,y) = 18x3y3 + 120x3y> + 25(5n — 14)x°y>
(JDxDy)g(x,y) = 18x° + 120x® + 25(5n — 14)x'°

6 g O 10
(SxJDxDy)g(x,y) = 3x° + 15x° + E(Sn —14)x

Thus,I(DLy,) = (5,JD,D,)g(x,y) with x = 1 gives

25n — 34
I(DLy) = ———

10. We compute the Atom bomb connectivity index as,

1

1 2x3y3  8x3y® (5n—14)x°y°
(Dglry) = 2L B 2y

V3 V5 V5
11 2x3y3 8x3y (5n — 14)x5y®
2 _
(Sy Sy)g(x y) = 3 \/3\/5 + S
(]S%S;) (x.y) = 2x6 8x8 (Sn— 14)x10
x2y) %Y B 5
; ; 2x4 8x®  (5n—14)x8
1 11 4x* 86 5n — 14)/8x®
(D2Q-JS25Dg (6, y) = = %%+“15)x

Thus,ABC(DL,) = (D2 2]5252)g(x y) with x = 1 gives
4 8\/—+ (5n — 14)V8
V5 5

11. We find here the Geometric Arithmetlc index as,

ABC(DL,) =

1
(D2 g(x,y) = 2V33x3y3 + 8V53x3y" + (5n — 14)V5x°y5

11
(D7D)g(x,y) = 6x°y> + 8.v3.V5 x3y5 + 5 (5n — 14)V5x°y5
11
(JD2D2)g(x,y) = 6x° + 8V15 x® + 5 (5n — 14)v/5x*°
11

(2S,JD2D )g(x y) = 2x® + 2V15x8 + (5n — 14)\/5
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1 1

Thus,GA(DL,) = (25,/D2D2)g(x,y) with x = 1 gives
GA(DL,) = 5n + 215 — 12.

Theorem 3.3. Let ODL,, be the open diagonal ladder graph then,

g(x,y) = 8x%y° + (5n — 14)x>y>
Proof: From the definition of the open diagonal ladder graph and computation we find that
ODL,, has 2n vertices and (5n — 6) edges, where there are 4 vertices of degree 2 and the
remaining (2n — 4) vertices are of degree 5.
Based on the degree of the end vertices, we can determine the edge set of ODL,, as

(du,dv) 2,8 5,
Total number o 8 5n-14
edges
Thus, the M-polynomial of ODL,, is given as
M(ODLy,x,y) = g(xy) = ) mij(G)xly]
s<isjsA
g(x,y) = 8x2%y5 + (5n — 14)x°y°

Figure 3.3: Open diagonal ladder graph
Theorem 3.3.1. The topological indices of ODL,, are given by the following
1. M;(0ODL,) =50n — 84

2. M,(0DL,) = 125n — 270
3. my, (0DLy) = 2%
4. R,(ODL,) = 2%*35% + (5n — 14)52%¢
1 (5n—-14)
5. RRu(0DLp) = —oms + o
6. H(ODL,) = 352;64
7. SSD(ODL,) = 8%—2Y
_ 6
8. A(0DLy) =26+ 2%
9. I(ODLn) — 875n—-1650

70
(5n-14)V8

10. ABC(ODL,) = 4V2 + :
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11. GA(ODL,) = —35”“67‘@‘98

Proof. By computing the edges and their degrees resgégtiv
1. We find the first Zagreb index for the Open Diaglocadder graph as,
D, = 16x%y> + 5(5n — 14)x5y®
D, = 40x?y® + 5(5n — 14)x>y®
Thus,M,(0DL,) = (Dx + Dy)g(x,y)at x =1 and y = 1 gives
M,(0ODL,) = 50n — 84
2. We compute the second Zagreb index as,
Dy = 40x2y> + 5(5n — 14)x°y®
D,.Dy, = 30x?y® 4 25(5n — 14)x>y®
Thus,M,(0DL,) = (Dx.Dy)g(x,y)at x =y = 1 gives
M,(0DL,) = 125n — 270
3. We find here the modified second Zagreb index as,
24,5 5.,5
Sy(g(x,y)) _ 809; y N (5n 154)x y
2,,5 54,5
(5.5,)90x,y) = 22 4 S Y
Thus,my, (ODLy,) = (Sx.Sy)g(x,y)at x =y = 1 gives
S5n+6
25

4. We compute the general Randic index as,
Dy (g(x,¥)) = 8.5%2y> + (5n — 14)5%°y>
(DF.DHg(x,y) = 2%+35%x%y5 + (5n — 14)5%*x>y>
Thus,R,(0ODLy,) = (Dy.Dy)g(x,y) at x =y = 1 gives
Ro(ODL,) = 2%%35% + (5n — 14)52%¢
5. We obtain the inverse Randic index by finding,
8x%2y%> (5n— 14)x%y®
Sy(g(x,y)) = +

5¢ 5¢
8x%y5 (5n—14)x°y>
(Sx-Sy)g9Cey) = oot T2a
Thus,RR,(0ODLy) = (Sy¢.Sy)g(x,y) at x =y = 1 gives
(5n—14)

RR,(ODL,) = T
6. We compute the Harmonic index as,
Jg(x,y) = 8x7 + (5n — 14)x1°

16x7 (5n— 14)
25,9(x,y) = 7 + 5 x 10

Thus, H(ODL,) = (25,))g(x,y)at x = 1 gives
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35n + 64

H(ODLy) ==

7. We find the Symmetric division index as,

x2y5
(sty)g(xr y) = 5 + 5(5n — 14)x5y5
(SxDy)g(x,y) = 20x?y® + 5(5n — 14)x°y®
x2y5

116
(DxSy + 5xDy)g(x,y) = 5 +2(5n — 14)x>y>

Thus,SSD(ODL,) = (DySy + SxDy)g(x,y)at x = y = 1 gives
SSD(0DLy) = &2
8. We obtain the Augmented Zagreb index as,
D3 = 8.5%x?y> + (5n — 14)53x°y®
D3.Dj = 2653x%y> + (5n — 14)5%x°y°
JD3D3 = 2653x7 + (5n — 14)5%x*°
Q_,JD3D; = 2653x> + (5n — 14)5°x®
2053x>  (5n — 14)5%x®
S)?Q—Z]DED;; = 53 + 83
Thus,I(ODL,) = (S;Q-2JD3iD3)g(x,y)at x = 1 gives
6
o (5n—14)5
83

A(ODL,) =2
9. We find here the Inverse Sum index as,
(Dy.Dy)g(x,y) = 80x2y5 + 25(5n — 14)x5y5
(JDxDy)g(x,y) = 80x7 + 25(5n — 14)x*°

80x7 25(5n—14)
(Sx/DxDy)g(x,y) = ——+——5

Thus,I(0DL,) = (S,/DxDy)g(x,y)with x = 1 gives

875n — 1650
I(ODL,) = —
10.We compute the Atom bomb connectivity index as,
1 8x%y5 (5n—14)x5y®
(g0 y) ==+
11 42x%y°  (5n — 14)x°y®
2¢2 —
(sty)g(x' Y) - \/5 + 5
11 42x7  (5n — 14)x1°
USISgCey) =—7 -
11 42x°  (5n — 14)x®

(Q-2JS28D)g(x,y) = N
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1 11 5n — 14)V8x®
(DZQ_JS2S2) = 4V2x® + %
1 11
Thus,ABC(ODL,) = (D3Q-2JS:S;)g(x,y) with x = 1 gives
5n— 14)V8
ABC(ODL,) = 4V2 + %

11.We find here the Geometric Arithmetic index as,

[uy

DZ = 8V5x2y5 + (5n — 14)V5x5y®
11
(D;DNHg(x,y) = 8v2.V5x%y> + (5n — 14)5.x5y°

1 1
UD;D)g(x,y) = 8V10x7 + 5(5n — 14)x1°
3 16v10x’
(28,JDZDJ)g(x,y) = ——+(n- 14)x10

1 1

Thus,GA(ODL,) = (ZSx]DgDE,)g(x, y) with x = 1 gives
35n + 16v10 — 98
7

GA(ODL,) =

4. Conclusion

In this article, we have computed the degree-baggulogical indices of Slanting Ladder
graph, Diagonal Ladder graph and Open Diagonal &addaph. Initially, we obtain the

M-polynomial of these graphs and then find the togical indices for the same. These
results can help determine the properties and afsestworks in the field of pharmacies,
electronics, electrical and wireless communication.
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