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Abstract.: In this paper, we compute many degree-based topological in-
dices like First general Zagreb index, Randic index, ABC-index, Recipro-
cal Randic index, Reduced Reciprocal index, Inverse Sum index, Symmet-
ric Division indexABCy, GAs , Multiplicative Randic index and Hyper-
Zagreb index for Grasmere Geometric Graph. The graph comprises of a
combination of different sized squares and triangles used for classic Vic-
torian floor tile designs. Such designs are perfect for hallways, exterior
paths, and porches as they are fully crystallized and frost resistant.
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1. INTRODUCTION AND PRELIMINARY RESULTS

Many real world situations can conveniently be described by diagrams, consisting of a
set of points together with lines joining certain pairs of these points.In mathematics, graph
theory concerns with networks of points connected by lines. These mathematical structures
are used to explore or model pairwise relations between objects [1, 20]. In this context, a
graph consists of vertices connected by edges. The number of edges that enter or exit
from a vertex is called degree. Thus,the nature of a graph is characterized by its number
of vertices.The inception of graph theory can be traced back in recreational mathematics.
However, it has become an important area of mathematics with applications in chemistry,
computer sciences, operation research and social sciences[2]. In the study of molecular
models,graph theory is an interdisciplinary field which is known as molecular topology and
graph theory related to chemicals mathematically model molecules to gain insight into the
physical properties of theses chemical compounds. Bioactivity of the chemical compounds
speculate by the exploration of different topological indices like geometric-arithmetic (GA)
index, Wiener index, Zagreb index, Szeged index, Randic index and ABC index,by the
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FIGURE 1. Grasmere Geometric Graph

learning of(QSAR), physic chemical properties and (QAPR)[6]. A molecular descriptor

is an essential information which is obtained from the graph of molecules which shows
a capable root to eloquent the analytical form, the size of molecules, branching, shape
and cyclicity [3, 6].Some important kinds of molecular descriptors which are named as
distance-based, degree-based, and spectrum-based. Degree-based molecular descriptor has
significant importance between these classes and play an essential part in graph theory of
chemicals and especially in chemistry. The idea of molecular descriptors was introduced
by Wiener as he worked on paraffin’s boiling point and the index was given a hame as
path number that was further renamed as Wiener index [5, 12, 13, 14]. One of the several
and varied applications of graph theory is found in architecture and design[7, 19]. Graphs
can be used, at least, in two different stages of the design. On one hand, at the initial
process of design, to draw in outline or to make a sketch of the project, that establishes
the relations and connections between the different parts of it. On the other hand, as an
instrument of analysis of the finish or performed project, that allows a classification of
different styles. This study considers the Grasmere Geometric Graph. The graph comprises
of a combination of different sized squares and triangles used for classic Victorian floor tile
designs. Such designs are perfect for hallways, exterior paths, and porches as they are
fully crystallized and frost resistant. Thus, we determined 1stgeneral zagreb index, general
Randic connectivity index , ABC in- dex, RR(G) index, RRR(G) index, inverse sum index
ISI(G), symmetric-division index SD(G), 4th atom-bond connectivity index , 5th GA index

, multiplicative Randic index for the Grasmere Geometric Graph.
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¢ 15t General Zagreb Index
Li and Zhao offered thé** general Zagreb index in [16]:

Mo(G) = > (dg)™. (1. 1)
qeV(G)

e Randit Connectivity Index:
The Randi connectivity index was defined in [11]. TH&, (G) index is described as:

Ro(G)= D (dgdy)™. (1.2
qreE(G)

Whereq is a real number.
e Atom-Bond Connectivity Index:
The ABC index was introduced by Estragaal. [4] :

ABC(G)= Y ,/dt;ljjrdjz. (1. 3)

qreE(G)

¢ Reciprocal Randic Index:
The RR(G) Index [11] is described as follows:

RR(G)= Y /dyd,. (1. 4)
qreE(G)

e Reduced Reciprocal Randt Index:
The RRR(G) Index [15] is defined as follows:

RRR(G)= > /(dg—1)(d, —1). (1. 5)
qreE(G)

e Inverse Sum Index
The Inverse Sum Index [17] is described as follows:

d,d,
ISI(G) = g ‘ird . (1. 6)
qreE(G) q r
e Symmetric Division Index SD(G):
The SD(G) Index [10] is described as follows:
42 + d?
SD(G)= Y iz y 1.7)
qreE(G) T

e Fourth Atom-Bond Connectivity Index:
In 2010, the 4t BC index was initiated by Ghorbani and Hosseinzadeh [9] and described
as:

ABCL(G) = Y [ (1. 8)
qreE(G)
o Fifth (GA) index:
Recently 5th class diG A) index(G A5) is suggested by Graovac [8] in 2011 and described



48 Zeeshan Saleem Mufti, Asma Wajid, Tanweer Ul Islam, Nasir Ali

as:
2./S, x S,
GA;(G) = ) ﬁ (1.9)
qreE(G) 4 r

o Multiplicative Randi ¢ Index:
The Multiplicative Randt Index [15] has been introduced as:

1

MR(G)= ][] e (1. 10)
greE(G)
e Hyper-Zagreb Index:
In 2013, Hyper-Zagreb index [18] has been introduced as:
HM(G) = Y (dy+d)". (1. 11)

qreE(G)
2. RESULTS AND DISCUSSION

Classic Victorian designs are very popular and it is used as the combination of triangles
and squares of different sized. These tiles look perfect in the hallways, exterior pathways
and porches of the house. Any combination of colors can be choosen as all the twenty five
colors are available. The popular combinations of color are shown here. The geometric
tiles which are English old style and these are impenetrable, against the frost and they are
suitable for interior and exterior use. They are not just utilize as floor tiles but also utilizes
in variety of applications and they are combined as multitude of designs which are colorful.
Product Overview:

e Appropriate for interior and exterior use

¢ Without glass, fully impenetrable and frost resistant

¢ High strength and very low absorbent

e Thickness of 9-10mm

e 18 shapes and 25 colors accessible

¢ Priced the designs per square meter

Multiple topological indices have been on different graphs. For this purpose, we discuss ,
M, (G) index [3], R, (G) index, ABC index,RR(G) index, RRR(G) index, inverse sum
index, symmetric division index4d BC, index, G A5 index [8], multiplicative randi index

and hyper-zagreb index of Grasmere geometric graph.

TABLE 1. The point division of grapld: based on valency of points

Degree of point No. of points

3 dmn+4n +4m + 8
4 dmn + 6n + 6m + 8
) 2n + 2m

6 2mn 4+ 2n 4+ 2m

8 mn

Total 24mn + 26n + 26m + 28
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TABLE 2. The edge division of grapty based on degree of end points
of every edge.

(dg,d,), wheregr € E(G) No. of edges
(3,3) dmn + 4n +4m + 4
(3,4) dmn + 4n 4+ 4m + 16
(4,4) In+4m+8

(4,5) 8n + 8m

(4,6) 8mn + 4n + 4m
(4,8) 4dmn

(5,6) 2n +2m

(6,8) dmn

Total 24mn + 26m 4 26m + 28

Theorem 2.1. Let G be a Grasmere geometric graph with > 1 andn > 1, Then

My(G) = 4(mn+n+m+2)-34+22mn+3n+3m+4)-4°

+ 2(n+m)-5%+ 2mn+n+m)- 6%+ (mn) - 8.

R,(G) = (Admn+4n+4m+4)9°+(dmn+4n+4m+16)12% 4+ (4n +4m + 8) 16%

+ (B8n+8m)20% + (8mn +4n+4m)24% +4mn 32% 4+ (2n + 2m) 30

+ 4 mn48“.

wherea is a real number.

Proof. The Grasmere geometric graph is shown in Figure 1) etrepresents the number

of edges connecting the points of degigeandd,.. In this graphG there are total number

of vertices ar€4mn + 26n + 26m + 28. The number of points of degree three four five
six and eight ardmn + 4n + 4m + 8 , 4mn + 6n + 6m + 8, 2n + 2m, 2mn +n +m
andmn respectively. By using the above values in the formuldQf(G) index, we obtain

the result. The total number of edges of the Grasmere geometric graphvare+ 26n +

26m + 28. The division of edge established on the valency of the end points of every edge
as manifest in Table 2. The general Ranididex is defined as:

R (G) = Z (dqdr>a-

qreE(G)

This indicate that

Ra(G) =

+
+

€33 (3 X 3)a + €34 (3 X 4)a +eq4 (4 X 4)a
€4,5 (4 X 5)a +es6 (4 X 6)a +e48 (4 X 8)a
es,6 (D X 6)* + €63 (6 x 8)*.

Admn+4n+4m+4)9°+ (dmn+4n+4m+16)12¢
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+ (An+4m+8)16“ + (8n+ 8m)20¢
+ (8mn+4n+4m)24% 4+ 4mn 32

+ (2n+2m)30% + 4 mn48“.
Which consummates the proof. d

Theorem 2.2. The ABC index of the structures of Grasmere geometric graph with- 1
andn > 1is given by:

14 1
ABC(G) = gmn+§n+§m+§+6(4mn+4n+4m+16)\/15
1 1
- 1(4m+4m+8)¢6+E(z?«sn+8m)\/35
1 1
+ §(8mn+4n+4m)\/§+mn\/5+l—0(2n+2m)\/30.

Proof. ConsiderG (v, e) be a Grasmere geometric graph. Suppgseindicates the num-
ber of edges associated with the points of degipandd,. Two-dimensional formation
of the given graph contains ondys sy, €(3 1), €(4,4), €(4,5) €(4,6)» €(4,8)s €(5,6)» €(6,8) €AGES.
The number ok 3 3, €(3.4), €(4,4), €(4,5)5 €(4,6) €(4.,8), €(5,6): €(6,8) lIN€S are introduced in
Table 2. Since, the ABC index has been introduced as:

ABC(G)= Y /4t

dgXdy
qreE(G)
This indicates that
ABC(G) = e33\/ 55532 +esa [ 2HTE +eau 5T

516-2 618—2
t €561/ 516 T6681 6xs

By using the Table 2, we get

ABC(G) = (dmn+4n+4m+4) /35352 + (dmn + 4n + 4m + 16)/ 22

+  (8n+8m)y/ 522 + (8mn + 4n + 4m) /[ HE22 4 (4mn) /B2
) (

+  (2n+2m)\/ZE22 4 (dmn)\ /B2 + (dn + 4m + 8) /A2,
After easy simplification we obtain
14 8 8 8§ 1
ABC(G) = Emn+§n+§m+§+6 dmn+4n+4m+16)V15

1 1
+ 5 (47~L+4m+8)\/6+E (8n +8m)V/35



A Consequential Computation of Degree Based Topological Indices of Grasmere Geometric Graph

1 1
+ 3 (8mn+4n+4m)V3 + mn\/5+1—0 (2n +2m) V/30.
Which consummates the proof. O

Theorem 2.3. The Reciprocal Randiindex RR of the structure of Grasmere geometric
graph withm > 1 andn > 1 is given by:

RR(G) = 12mn+28n+28m+44+2 (4dmn+4n+4m+16)V3
+ 2(8n+8m)V5+2 (8mn+4n+4m) V6 + 16 mn V2
+ (2n+2m)V30+16mn /3.

Proof. The number ot 3 3), €34y, €(4,4), €(4,5), €(4,6)> €(4,8), €(5,6), €(6,8) €dgES are men-
tioned in Table 2. Since, thBR(G) index is given as:

RR(G)= Y \/dgxd,.

qreE(G)

This indicates that

RR(G) = 6373\/3X3+8374\/3X4+€474\/4X4—|—6475\/4X5

+ 64,6\/4 X 6—|—84,8\/4 X 8—|—6’576\/5 X 6—|—€67g\/6 X 8.
By using the Table 2, we get

RR(G) = (Amn+4n+4m+4)v3 x 3+ (dmn+4n+4m +16) V3 x 4
+ (An+4m+8) VA x4+ (8n+8m)vV4 x5+ (8mn+4n+4m) V4 x 6
+ (4mn) V4 x84 (2n+2m) V5 x 6 + (4dmn) V6 x 8.

After easy simplification we obtain
RR(G) = 12mn+28n+28m+44+2 (4mn+4n+4m+16)V3
+ 2(8n+8m)V5+2 (8mn+4n+4m)V6+ 16 mn V2

+ (2n+2m) V30 + 16 mn V3.

Which consummates the proof. a

Theorem 2.4. The Reduced Reciprocal Raddndex RRR of the structure of Grasmere
geometric graph withn > 1 andn > 1 is given by:

RRR(G) = 8mn+20n-+20m+ 32+ (4mn+4n+4m+16) V6
+ 2 (8n+8m)V3+ (8mn+4n+4m)V15+4mn 21

4+ 2(2n+2m)V5+ 4mnV/35.
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Proof. The number ok 3 3, €(3.4), €(4,4), €(4,5), €(4,6)> €(4,8)s €(5,6): €(6,3) €0gES are men-
tioned in Table 2. Now, th& RR(G) index is described as:

RRR(G)= > /(dy—1) x (d, —1).

qreE(G)

This implies that
RRR(G) = e33V/B-1)xB—1)+e3a/B-1)x(4—1)+esq
x VJA-1Dx@—-1)+ess/d—1)x(B-1)4es6/(4—1)x(6—1)
+ easV/A—1)x8=1)+es6/6-1)x(6—1)4es8/(6—1)x (8—1).
By using the Table 2, we get
RRR(G) = (4mn+4n+4m+4)/(3—1)x (3 —1) + (4mn + 4n + 4m + 16)

x V/B-1)x@A—-1)+@n+4m+8)/(4—1) x (4—1)+ (8n +8m)

V@ =1)x (5—1)+ (8mn +4n+4m) /(4 — 1) x (6 — 1) + (4mn)

X

X

VAE-1DxB=1)+2n+2m)/(5-1)x (6 —1)+ (4mn) /(6 —1) x (8 —1).
After easy simplification we obtain

RRR(G) = 8mn+20n+20m+ 324 (4mn+4n+4m+ 16) V6
+ 2(8n+8m)V3+ (8mn+4n+4m)V15+4mn 21

+ 22n+2m)V5+4mnV3.

Which consummates the proof. a

Theorem 2.5. The inverse sum indeiS1 of the structure of Grasmere geometric graph
withm > 1 andn > 1is given by:
1407861 S 10101405137 nt 10101405137 m 22596311

2000 18522000 18522000 54000
Proof. The number ot 3 3), €(3.4), €(4,4), €(4,5), €(4,6): €(4,8): €(5,6)» €(6,8) €]QES are intro-
duced in Table 2. Since, the inverse sum index is described as:

ISI(G) =

ISI(G) = Z‘Iizr.
qreE(G) ¢ T
This implies that
ISI1(G) = 63,33_7_3+6374§j_i+6474jj_i+6475%
n 6464X6+6484X8+6565X6+668w~
T 446 448 T 5+6 T6+8
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By using the Table 2, we get

3x3 3x4
ISIG) = (4 dn +4 4) ——+ (4 dn +4 16
(@) (4mn 4+ 4n + m+)3+3—|—(mn+ n+4m+ )3+4
4 x5 4x6 4x8
8n +8m) —— + (8 An+4m) ——+ (4
+ (8n+ m)4+5—|—(mn+ n+ m)4+6+(mn)4+8
6 x8 4 x4 5 X6
4 dn +4 8) —— +(2n+2 .
+ (mn)6+8++(n+ m+)4+4+(n+ m)5+6
After easy simplification we obtain
ISI(G) = 1407861 i+ 10101405137 "t 10101405137 e 22596311
B 2000 18522000 18522000 54000
Which completes the proof. O

Theorem 2.6. The symmetric division indeXD of the structure of Grasmere geometric
graph withm > 1 andn > 1 is given by:
802 802 172
SD(G) = 52 — —_— —.
(@) R T TR
Proof. The number ot 3 3), €34, €(4,4), €(4,5)> €(4,6)> €(4,8), €(5,6)> €(6,8) €dgES are men-
tioned in Table 2. Since, the symmetric division index is described as:

d? + 2

SD(G) = a_ T

(@) dg x d,

qreE(G)
This implies that

32 + 32 32 442 42 4 42 42 4 52
D = == -
SD(G) €33 3 g T gy T T TS T
L. 4% 4+ 62 . 42+82+e 52+62+e 62 + 82
40T %6 L8NS 20756 68768 "

By using the Table 2, we get

3° + 3 3% + 47

SD(G) = (4Amn+4n+4m+4) %3 + (dmn + 4n + 4m + 16) 1

3
4% + 5 4% + 6 4 +8
dn + 4 4
4x5 + (Bmntdn + m)4><6 +(mn)4><8
62

+ (8n+8m)
62 + 82 42 + 42 52 +
68 + (dn+4m +38) x4 + (2n 4+ 2m) TR

After easy simplification we obtain

+ (4mn)

802 802 172

Which completes the proof. O
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In the following two theorems we deliberated tHe3C, index and theG A5 index.
There are twenty three variety of edges on degree based sum of neighbors points of every
edge in the Grasmere geometric graph, We utilize this division of edges to cormpiie
andG A; indices. Table 3 offers such variety of edges of the Grasmere geometric graph.

TABLE 3. The edge division of graph G based on degree sum of neigh-
bor points of end points of each edge.

(Sq, Sr), whereqr € E(G) No. of edges (Sq, Sr), whereqr € E(G) No. of edges
(10, 10) 4mn +4n +4m 4 4 (18,18) 4n 4+ 4m — 8
(10, 14) 1 (18, 22) 8n + 8m — 8
(10, 18) an + 4m (18, 26) 0
(10, 23) Imn (18, 29) In + 4m
(12, 14) 1 (22, 26) 0
(12, 16) 3 (22, 29) 2n + 2m
(14, 14) 0 (23, 29) 4n + 4m
(14, 16) B (23,32) 8mn — 4n — 4m
(14, 18) 0 (23, 40) Imn
(14, 22) 0 (29, 40) 2n + 2m
(16, 18) 8 (32,40) 4mn —2n —2m
(16, 22) 3

Total 24mn + 26n + 26m + 28

Theorem 2.7. The ABC, index of Grasmere geometric graph with > 1 andn > 1 is
given by
B

5g (4n+4m) V130

2
ABC4(G) = 1% (4mn+4n+4m—|—4)\/§+£\/770+

4 1 8 6 1

1

1
og (8n+8m—8) VAIS + = (4n+4m) V290 + %8 (2n + 2m) V638

5 1 1
+ g Untdm) VI3 o (8mn —4n — 4m) V2438 + 17 mn v/14030

1 1 2
+ gy @nt2m) V19430 + 6 (4mn—2n—2m)\/ﬂ++m mn \/7130.

Proof. Suppose; ; indicates the number of edges of the Grasmere geometric graph along
g = sq andh = s,. Itis simple to perceive that the abstract of valency of line endpoints of
particular graph ha83 edge kindse1,10, €10,14, €10,18---€32,40 that are manifest in Table

3. The 4th atom-bound connectivity inde3C} is defined as:

ABCL(G) = Y /32
)

qreE(G
This indicates that

_ 10410—2 104142 10+18—2

ABCy(G) = e10,10\/ “Toxio- T €104/ Toxiz. T €10,18 \/ “Tox1s
10+23—2 124+14-2 [12+416-2

+  €10,23 Tox23 T €12,14 Toxia 1 €12,16 12x16
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—
'S
+
—
'S
[ V)

_ 14416-2 14+18—2
+ €1414 Tixid T €14,16 Tixi6 T €14,18 14x 18

—-
=~
+
N
%}
N

_ 164+18—2 16422—2
+ €122 Tix22 T €16,18 Tox1s T €16,22 16x22

18+18—2 18+22-2 18+26—2

+ €18,18 Tsxis T €18,22 lsxoo 1 €18,26 18%x26
18+29—2 22426—2 22429—2

+  e18,29 T8x29 T €22,26 22x26 T €22,29 22%29

[
w
-+
N
©
N

— 234322 234+40—2
+  €e23,29 33299~ T €23,32 S3xas . T €23,40 535 40

no
<o
-+
s
[}
no

:

32440-2
+  €29,40 29x40 T €32,40 32%40 °

ABGA(G) = (4mn-+dn +dm +4) \JIESEE + (4) |/ 15ATE + (4n -+ d4m) |/ 15552

b ) /552 + 4

~—

12414-2 12+16—2 14414—-2
12x14 +(8) 12x16 +(O> 14x14

14+16—2
+ (8) 14x16

+

14418-2 144-22-2 16418—2
0y s + 0/ 555 +8)y 56

+ (8)\/IHEE2 + (dn+4m —8) /BEIE=2 4 (8n + 8m — 8) |/ BE22

/18+26—2 [18129—2 [22126—2 [22429_2
+ (0) Tsx36 T (4n+4m) Tsx2- 1 (0) s3xo6. + (2n+2m) 22%29
+  (4n+4m) /BEE=2 4 (8mn — 4n — 4m) |/ 251322

4 (amn) B2 o (204 2m) /B2 o (4 — 2 — 2m) B2

L
30

2
ABCY(G) = 3(4mn+4n+4m+4)\/§+£\/770+ (47 + 4m) VT30

10

4 1 8 6 1

1 1 7
+ g (BnE8m—8) VAR + - (4n+4m) V00 + o (2n+2m) VGBS
) 1 1
b (An+4m)VI334+ — (Smn —4n — 4m) V2438 + —— mn /14030
667 184 115
1 1 2
+ %(2n+2m)\/19430+ﬁ(4mn—2n—2m)\/14+1—15mn\/7130.
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Which completes the proof. d

Theorem 2.8. The 5th geometric-arithmetic indé€xA4s of the Grasmere geometric graph
with m > 1 andn > 1is given by:

8 32 32
GAs(G) = —4+8n+4mn+8m+ﬁm+7\/§+15m
96 32 2 3
+ 1*7\/§+1*9\/§+§V35+?(4n+4m)\/3

344 3 6
+ —mnV230+ — (8n+8m —8) V1l + — (4n+4m) V58

693 10 47
2 1 8

+ g7 @n+2m) \/638—&—2—6 (47 +4m) V66T + (8mn —4n —4m) V46
4 4

+ g5 @n+2m) \/290+§ (4mn —2n —2m) V5.

Proof. Suppose; ; indicates the number of edges of the Grasmere geometric graph along
g = sq andh = s,. Itis simple to perceive that the abstract of valency of line endpoints of
specific graph ha83 edge kinds:19,10, €10,14, €10,18---€32,40 Which are manifest in Table

3. TheG A5 is described as:

GA5(G) = Z 27\/‘9‘1%

greE(G) Sq + ST
This indicates that
CAG) = o 2/10x10 2y/10x1 21018 2/10x23
5 - 10,10 10 + 10 10,14 10 + 14 10,18 10 + 18 10,23 10 + 23
L, VX 216 2/ T 1 211 % 16
12,14 12 + 14 12,16 12 + 16 14,14 14 + 14 614,16 14 + 16
. 211 x 18 211 x 22 2./16 x 18 2,/16 x 22
CUIS TR TR T gy TS T g T 162 Ty o)
. 2VIEX 18 2VIEX 22 6VIEX 26 2,/18 x 29
CI818 THR g T OI822 T ggg T OIS0 g g T 1829 TyeTog
. 9222 X 26 2,22 X 29 2,73 x 29 2./23 % 32
€226 Ton op P22 Tog o9 92 o3 g T OS2 T3 e
L 2VBXA0 o 2y29540 o 2y325 A0
2340 793740 2940 7991740 8240 TR0 a0
2,/10 x 10 2,10 x 14 2,/10 x 18
A 1 An 4 dm +4) X0 L) VR L gy o) Y20
G45(G) (dmn +4dn +dm +4) ===+ (4) =g + (n - dm) — e
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210 x 23 212 x 14 212 x 16 214 x 14
+ (4mn) ————— + (4) =5 + (8) (0)
10 + 23 12+ 14 12+ 16 14+ 14
r® 2\/14><16+(0) 2\/14><18+(0) 214 x 22 ) 216 x 18
14+ 16 14+ 18 14+ 22 16 + 18
216 x 22 2\/18 x 18 218 x 22
6118 x 26 218 x 29 222 X 26 222 % 29
O T giag TUntAm) g H(0) o F Gt 2m) o
223 x 29 223 x 32 2v/23 x 40
An + 4m) Y2222 L (8min — dn — 4m) 2 D 22 (gypp) 222
(A dm) =om g+ (mn —dn = dm) o=+ (dmn) =S
24/29 x 40 2v/32 x 40
o +2m) 2T (i — 20 — om) Y22 2
+ (@ 2m) T+ (dmn = 2n = 2m) —om
8 32 32
GAs(G) = —4+8n+4mn+8m+1—3\/@+7\/§+ﬁx/ﬂ
96 32 2 3
+ o V2+ V22 + VB35 4+ C (An+4m)Vh
17 19 3 7
344 3 6
+ @mn\/%o—i—ﬁ(8n+8m—8)\/11+ﬁ(4n+4m)\/@

2 1 8
+ o 2n+2m) VB3R + oo (4n +4m) V6T + (8mn —4n —4m) V46

4 4
+ gy @n+2m) V20 + g (4mn —2n —2m) V5.

Which completes the proof. a

Theorem 2.9. The Multiplicative Randi index of Grasmere geometric graph with> 1
andn > 1 is given as:

1 4 mn+4n+4m+4 1 4 mn+4n+4m+16 1 4n+4m—+8
@ = () (59) (1)

1 8n+8m 1 8mn+4n+4m 1 4 mn

1 2n+2m 1 4 mn

Proof. Let G be a Grasmere geometric graph. The edgeF%€t) splitted into eight edge
divisions based on degree of end points. The partition of F;(G) containsdmn +
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4dn + 4m + 4 edgesgr, whered, = 3, d, = 3. The 2nd partition of E»(G) contains
4dmn +4n+4m+ 16 linesgr, whered, = 3, d, = 4. The3rd partition of E5(G) contains
4n + 4m + 8 edgesyr, whered, = 4, d, = 4. and so on. It is simple to perceive that
‘El(G)| =e3.3, |E2(G)| =e34 and|E3(G)| =€44... Since,

1
MR(G) = .
( ) H dqd'r'
qreE(G)
This indicates that
1 1 1
MR(G) =
(@) \/ dgd, ™ 11 dyd, dyd,
qreE1(G) qrE€EL(G) qreEs(Q)
X ! X L X 1
dyd, dyd, dyd,
qreE4(G) qreE5(G) qreEs(G)
1 1
<l dyd, dyd,”
qreEq(G) qrebs(G)
By using the Table 2, we get
MR(G) = glE1 (@]  191E2(G)] o 16/E3(G)] & 90l Ea(G)]

w 24Es (G o 39lE6(G)] o g0l E7(G)] o 481Es(G)]

MR(G) — 9(4mn+4n+4m+4) X 12(4mn+4n+4m+16) X 16(4n+4m+8)
% 20(8n+8m) % 24(8mn+4n+4m) % 32(4mn) % 30(2n+2m) % 48(4mn).

After easy simplification we obtain

1 4mn+4n+4m+4 1 4mn+4n+4m+16 1 4n+4m—+8
@ = () 490 <(3)
1 8n+8m 1 8 mn+4n+4m 1 4mn
< (57) < (59) “(572)
1 2n+2m 1 4mn
Which completes the proof. O

We calculate hyper-Zagreb indéxM (G) for structures of Grasmere geometric graph
in the next thm.

Theorem 2.10. Let G be a Grasmere geometric graph with > 1 andn > 1, then
HM(G) = 2500mn + 1886n + 1886 m + 1440.
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Proof. Suppose&~ be a Grasmere geometric graph. The edgdZgét) divided into eight
edge partitions based on degree of end points. The division di;{§t) containsdmn +
4dn + 4m + 4 lines gr, whered, = 3, d, = 3. The division of 2ndE»(G) contains
4dmn +4n+4m+ 16 edgesyr, whered, = 3, d,, = 4. The division of 3rdE;(G) contains
4n + 4m + 8 edgesgr, whered, = 4, d, = 4. and so on. It is simple to perceive that
‘El(G)| =e33, |E2(G)| =e34 and|E3(G)| = €44 Since,

HM@G) = Y (dg+d.)".
qreE(G)

This indicates that

HM@G) = Y [dg+d)’+ Y [ttt Y [dy+d,])

qreE1(G) qre B (G) qreBs(G)

+ Y [dy +d,]” + 3 [dy +d.]” + 3 [dy +d,]°
ar€EL(G) qreE5(G) qreEs(G)

+ Z [dq+dr]2+ Z [dq+dr}2-
qr€E7(G) qrebs(G)

By using the Table 2, we get
HM(G) = 36|E1(G)|+49|Ey(G)| + 64|E5(G)| + 81| E4(G)|
+ 100|E5(G)| + 144|E6(G)| + 1211 E7(G)| + 196| E5(G)|.

HM(G) = 36(4dmn+4n+4m +4) + 49(dmn + 4n + 4m + 16) + 64(4n + 4m + 8)
+ 81(8n + 8m) + 100(8mn + 4n + 4m) + 144(4mn)
+ 121(2n+ 2m) 4 196(4mn).
After easy simplification we obtain
HM(G) = 2500mn + 1886n + 1886 m + 1440.
Which completes the proof. O

3. CONCLUSION:

In this paper, different degree based molecular descriptors, nahigly7) index, Randt
connectivity index, ABC-indexRR(G) index, RRR(G) index, ISI(G) index, SD(G)
index, ABCy index, GAs index, M R(G) index, HM (G) index of Grasmere Geometric
graph and Rhombic type graph are deliberated. These results provide remarkable contribu-
tion in graph theory and also in network science. They provide virtuous basis to perceive
the networks and the topology of these graphs.
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