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Abstract

Topological indices are numerical descriptors of chemical Structures. Silicates containing Silicon-oxygen compounds make
up about 95 percent of Earth’s Crust and upper mantle. In this work, we study first and second E-Banhatti indices , other
indices of Chain Silicate Networks.
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1. Introduction

Let G be the simple, finite, connected graph. Let V(G) and E(G) be the vertex set and edge set of
a graph G respectively [5]. Topological indices are numerical representation of chemical structures. They
have wide range of applications in chemical graph theory[4]. The degree of vertex u denoted by d(u) is the
number of vertices adjacent to the vertex u and the edge e is incident by the vertices u and v with edge
e=uv. The degree of an edge in graph G is defined as d(e)=d(u)+d(v)-2.

The Banhatti degree of a vertex u in a graph G defined as [7],
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The first and second E-Banhatti indices and their polynomials were defined by Kulli in [7] as,

EBi(G)= )  [B(w)+B()

uveE(G)

EBy(G)= )  B(u)xB

uveE(G)
EBj(Gx)= Y BB
uvek(G)
EBy(G,x) = Z xBWxB(V)
uvek(G)

The first and second hyper E-Banhatti indices and their polynomials were defined by Kulli in [7] as,

HEBy(G)= Y  [Bu)+B(v)’

uveE(G)

HEBy(G)= )  [B(u)xB(v)?

uvek(G)

HEB;(G,x) = Z x[B(u)+B(v))]?
uveE(G)

HEB» (G, x) = Z x[B(wW)xB(v))]?
uveE(G)

E-Banhatti Nirmala index , modified E-Banhatti Nirmala index of graph G and their exponential form were

defined by Kulli in [8] as ,

EBN(G)= ) /B(u)+B(v)

EBN(G, x) Z xVBW+B(v

uvek(G)

MEBN(G,x) = Z v

uvek(G)

The E-Banhatti Sombor index , modified E-Banhatti Sombor index of a graph G and their exponential form

were defined by Kulli in [9] as,
EBS(G)= )  4/B(w?+B(v)?
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T EBS(G,x) = Z v “+Bv

uvek(G)

The product connectivity E-Banhatti index,reciprocal product connectivity E-Banhatti index of a graph G
and their polynomials defined by kulli in [10] as,

1

PEB(G) = Z -

WEE(G) B(u)xB(v)

RPEB(G) > B(u)xB(v)
uveE(G)

_

PEB(G,x) = Y  xVBWXBWV)
uvek(G)

RPEB(G,x) = )  xVBxBl
uvek(G)

The first and second modified E-Banhatti indices of a graph G and their polynomials defined by Kulli in
[11] as

1
MEB,(G) = Z B B
uveE(G)B(u)JrB(VJ)
m 1
EB2(6) B(u)xB(v)
uvek(G)
1
M £B, (Gax) Z XB(u)+B(V)
uvek(G)
1
M £, (Gx) = Z xBu)xB(v)
uvek(G)

Several graph indices were studied in chemical graph theory such as Wiener index [1] ,[2], Zagreb indices[3],Gourava
indices etc[12].

2. Results

Silicates containing Silicon-oxygen compounds are abundant in Earth’s Crust and upper mantle.The
Chain silicate network is denoted by CS,, , see Figure 1. We have three types of edges in graph G of CS,
having 3n+1 vertices and 6n edges. They are,

Ei ={uv € E(CSx)ld(u) = d(v) = 3}, [Eil=n+4
Es ={uv € E(CSy)|d(u) = 3,d(v) = 6}, [Es] =4n—2
Es = {uv € E(CSy)|d(u) = d(v) = 6}, B3l =n—2

We have three types of Banhatti edges as follows,

4

BE; ={uv € E(CS)[B(u) =B(v) = 3n—2

}7 |BE1‘:TL—|—4
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Figure 1: Chain Silicate Network

7 7

BE; ={uv € E(CS)B(u) = —,B(v) = ——1}, IBEg| =4n —2
3n—2 10 n—>5
BEs ={uv € E(CS)B(u) = B(v) = m}, IBEs|=n—2

Theorem 2.1. Let CS,, be a chain silicate network. Then

8n+4) 74n—2)(6n—7) 20(n—2)
3n—2 (3n—2)(3n—5) + 3n—5

(VEB1(CSn) =

8 } { 7(6n—7) } 20 ]
(1)EB1(CSn,x) = (n 4+ 4)x 30 = 2] 1 (4n — 2 B =2Bn=5)] | (9 [ (3n—5)
Proof.
(EBi(CSn) = D [BW+B)
uveE(CS,)
4 4 7 7 10 10
=n+4) [3112 * 3112] +{4n—2) [3112 * 3115] +n=2) {3n5 * 3n5}

gives the required result after simplification.

(H)EB1(CSn,x) = ) x[BOIFBOV]
uwveE(CSy)
4 4 } 7 7 ] 10 10
+ + +
= (n+4)x n—2 3n—2 + (4n —2)x n—2 3n—5 +(n—2)x 3n—5 3n—5
gives the required result after simplification.
O
Theorem 2.2. Let CS;, be a chain silicate network.Then
16 49 100
1)EB2(CSn) = 4)————= + (4n—2 —2)—
(MEB2(CSn) = n+4) =y T Un =2 g—oimn =5 T (=D g o
16 } 49 ] 100 }
({1)EBy(CSn,x) = (n+4)x L3N =2)2] | (4 — 2)x LB =2)Bn—=5)] 4 ( _9)x[(3n—5)?
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Proof.
(VEB2(CSn) = > B(u)xB(v)
uveE(CSy)
4 4 7 7 10 10
= 4 An—2 —2 .
(n+4) [3n—2 8 3n—2} +ln=2) [3n—2 8 3n—5} +n=2) [3n—5 “ 35

gives the required result after simplification.

(H)EBy(CSn,x) = xPWxBW)
uveE(CSy)
4 4 } 7 7 } 10 10
X X X
= (n+4)x Nn—2 33n—2 + (4n—2)x n—2 3n-—-5 +(n—2)x 3n—5 3n-—-5
gives the required result after simplification.
O
Theorem 2.3. Let CS;, be a chain silicate network. Then
64 2n—49 77 400
i)HEB{(CS,) = 4)———= + (4n—2 —2)—
(HEBL(CSn) = (n+4) gy + (4n —2) [(311—2)(311—5)] T AT
64 } , 400 }
o o\ 42n—49 o =19
({)HEBL(CSn, %) = (n+ 4)xLBn =22 ] 4 (4n — o538 | (n— 9 (Bn—5)?
Proof.
(HEBy(CSn) = > [B(w)+BW)’
uveE(CSy)
4 4 77 7 7 17
= 4 4n —2
(n+4) [3n—2+3n—2] +{4n—2) [3 R
2
10 10
—2
(n—=2) [311—5 * 3n—5]
gives the required result after simplification.
(i1)HEB1(CSy,x) = Z x[B(w)+B(v)]?
uveE(CSy)
4 4 r 7 707
+ +
= (m+4)xBN—2 3n=2] 4 yn _2)x[3n—2 3n—-5] 4
10 10 7°
+
(n—2)x n—>5 3n—5}

gives the required result after simplification.
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Theorem 2.4. Let CS;, be a chain silicate network. Then

‘ 256 2401 10000
(OHEBS(CS) = (4 ) in2) [y |+ (21
5 ] o oo
(11)HEBQ(CST1,X) — (Tl+4)X (3Tl—2)2 +(4TL_2)X (31’1—2)2(3“—5)2 —|—(T1—2)X (3“—5)2

Proof.

(UHEB2(CSn) = > [B(wxBM)?

gives the required result after simplification.

(i1)HEBo(CSp,x) = E x[B(w)xB(v)]?
uvek(CSy)
7 7 2
X
Nn—2 3n—5 +

4 4 r
X
INn—2 3n—2 +(4TL—2)X
10 10 72
3n—5x3n—5}

=(n+4)x

(n—2)x

gives the required result after simplification.

Theorem 2.5. Let CS;, be a chain silicate network. Then

) [ 8 42n —49 20
(1)JEBN(CSn) = (n+4) 3n2+(4n_2)\/(3n2)(3n5)+(n_2) T

] 42n — 49 20
({)EBN(CSn, x) = (n+4)xV 30 —2 4 (4n — 2)& (Bn—=2)Bn—5) |y _9)V3n—5

(EBN(CSn) = B(u) + B(v)
uveE(CS,)
1 1 7 7
- (n+4)\/3n—2 T2 (4n_2)\/3n—2 T

10 10
_9
(n )\/371—5 T

Proof.
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gives the required result after simplification.

(1)EBN(CSy,x) = Z xVB(W+B(v)
uvek(CSy)

\/ 4 4 ¢ 7 7
+ +
=n+4)xV3n—2 -2 f 4n—-2)xV3n—2 3n—54

\/ 10 10
n—2)xV3n—5"3n—5

gives the required result after simplification.

Theorem 2.6. Let CS,, be a chain silicate network. Then

(i)mEBN(CSn):(n+4)\/3n‘?+(4n—2)\/(3n4_2?f’29_5)+(n—2) 3255

3n—2 ¢(3n—2)(3n—5) =5
(ii)m EBN(CSn,x) — (Tl+4)X 8 + (41’1— Q)X 42n —49 + (Tl— 2)7( 20

Proof.

1
(Um epN(cs,) = Z —
uveE(CSy) B(u) +B(V)

1
4 4 1 2
n—2 +3n—2]

10 10 1732
_2
(n=2) [3n—5+3n—5]

|
N |
[ I
|

| =

=(n+4) [

gives the required result after simplification.

1
(iWmesN(CS x) = Z x VB +Bv)

uveE(CSy)

N |

1
4 4 9 7 7 B
+ +
nNn—2 3n—2 + (4n—2)x n—2 3n—-5 +

=(n+4)x

1

10 10 19
+

3n—5 3n—5

(n—2)x
gives the required result after simplification.

Theorem 2.7. Let CS;, be a chain silicate network.Then

_ B 42 7/(3n —5)2 + (3n —2)2 10v2
(1)EBS(CS,) = (n+4) — + (4n—2) [ Bn_2)3n_5) ] +(n—-2) [M]
{ 44/2 } {7\/(3n—5)2+(3n—2)1 [ 10v2
()EBS(CSm.x) = (n+4x P 2] fun—2)xl  Bn=20Bn=5) | (9 [(3n=5)
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Proof.

(DEBS(CSn) = > B(w)2 + B(v)?2
uveE(CSy)

4 2 4 2 7 2 7 2
:(n+4)\/<3n—2) +(3n—2> +(4n_2)\/<3n—2) +(3n—5> *
10 2 10 2
(n—2)\/<3n_5> +<3n—5>

gives the required result after simplification.

({)EBS(CSn,x) = > xVBW?2+B(W)?

uveE(CSy)

_ (n+4)x$ <3n4— 2>2+<3n4— 2)2 N (4n_2)XJ (3n7—2>2+<3n7—5>2+

(n—2)x¢ (371125>2+<3n125>2

gives the required result after simplification.

Theorem 2.8. Let CS;, be a chain silicate network. Then

. B 3n—2 (4n —2) (3n—2)(3n—5) (3n—5)
(i emsics, = n-+4)| 7122 | 4 B [wgn_5)z+(3n_2)2]+(n2)[ s

3n—2] [ (3n —2)(3n —5) } {(371—5)}
({)m eps(cs, x) = (M +4)x 42 +WL7—2)X V(BN =52+ (3n—2)2 2 10v2
Proof.
. B 1
(Um eBs(cs,) _uvegcsn) B2 T B
1 1
4 \? 4\ 2 7 \? 7 \?| 2
=m+4) <3n—2> +<3n—2> +n=2) [<3n—2> +<3n—5> *
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gives the required result after simplification.

1

.. B =3
(WM es(cs,x) = Z X VBWZ+BW)
uveE(CSy)

: 2 L
:(n+4)x[<3n4—2> +<3n4_2) } 2 +(4n_2)x{<3“7_2> +<3n7_5> } 2+

1
(n_Q)X[<3r1135>2+<3nlg5ﬂ i

gives the required result after simplification. O

Theorem 2.9. Let CS;, be a chain silicate network. Then

({)PEB(CSy) = (n+4) {(3“_2)] +dn—2) [\/(?m—2)(3n—5)] ) {(311_5)]

4 7 10
v/ (3n—2)(3n—5) (3n—5)}

(3n—2)
4

7 10

(i1)PEB(CSn,x) = (n+4)x[ } + (4n—2)x{ } + (n—2)x{

Proof.

1
i)PEB(CS,) = _—
(PEB(CSn) wegcsn) B(u) £ B

1
4 1 13
— (n+4
(n+4) [3n—2+3n—2]

N |

7 71
an—2
4n )[Sn—2+3n—5

N |

+( 9) 10 n 10 |
n_
3n—5 3n—5

gives the required result after simplification.

1
(H)PEB(CSn,X) = > x B(u) +B(v)

uveE(CSy,)

—_

1
4 1713 7 7 172
3n—2+3n—2} L dn_onl3n—2 3n-5]

= (n+4)x

1
10 10 7179
- =
n—5 3n—5

(n—2)x

gives the required result after simplification. O
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Theorem 2.10. Let CS,, be a chain silicate network. Then

7
V/(3n—2)(3n—5)
4 s
3n_2}+(4n—2)x v/ (3n—2)(3n—5) T (n—2)x

()RPEB(CS,) = (n + 4) [?m‘l_Q} +(dn—2) [

+(n-2) [371125}

10
3n—5}

(i) RPEB(CSp,x) = (n+4)x
Proof.

(L)RPEB(CSn) = Y v/BwWxB(v)

uveE(CSy)
1 1 7 7
— (n4 in—2
(n+ )\/3n—2x3n—2+( m )\/3n—2x3n—5+

10 10
9
(n )\/3n—5 “3n—5

gives the required result after simplification.

(URPEB(CSn,x) = Y xVBWXBL)
uveE(CS,)

\/ 4 4 \/ 7 7
X X
=Mn+4)xV3n—2 3n—2 4 4n—-2)xV3n—2 3n—-54

\/ 10 10
(m—2)xV3n—5"3n-5

gives the required result after simplification.

Theorem 2.11. Let CS,, be a chain silicate network. Then

) +4)(3n—2 Nn—2)(3n—5 3n—5
m e es, = )+(4n2)[(n(42n)(—29) )} ( 2)[20 ]
{(3n2)} {(3n2)(3n5)} 3n5}
(ii)m EB1(CSn,x) = (m+4)x 8 + (4n —2)x (42n — 49) +(n—2)x 20
Proof.
1
(UM eg,(cs,) = YA YA
EB1(C wegcsn)s(u)w(v)
=(n+4) 1 1 q + (4n —2) = ! = +
3n—2+3n—2 3n—2+3n—5
1
(n—=2) | 10
_l’_
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gives the required result after simplification.

1
uveE(CS,)
1 1
4 4 7 7

+ +
=n+4)xL3n—2 3n—-2] 4 (4n—-2)xLl3n—2 3n—-5]4

10 n 10
(m—2)xt3n—=5  3n—>5

gives the required result after simplification.

Theorem 2.12. Let CS;, be a chain silicate network. Then

_9)2 _ o  E\2
(UM eg,(cs, = (M+4) [M] + (4n —2) [(3n 2)(3n 5)} +(n—2) [(3“5)]

16 49 100
[(3n—2)2} {(3n—2)(3n—5)} [(3n—5)2}
(WM gy (cs, x) = (M+4)x 16 + (4n —2)x 49 +(n—2)x 100
Proof.
. 1
(Um e, (cs,) = Z W
uveE(CSn)
= 4 1 4 2 1
=(n+4) 1 } 1 + (4n—2) = ) = +
n—2 3n-2 n—2 3n-—-5
1
(=21 10
n—»5 3n->5
gives the required result after simplification.
1
(WM e, (Cspx) = Z xB(W)xB(v)
uveE(CSy)
1 1
4 4 7 7

X X
=(n+4)xL3n—=2 3n—-2] 4 4n—-2)xL3n—2 3n—-514

1
10 " 10
(m—2)xt3n—5 3n—5

gives the required result after simplification. O
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Conclusions

In this work , we determined some E-Banhatti indices and their corresponding polynomials for chain
silicate networks.
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