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Introduction
Topological indices in theoretical chemistry has a great interest. The topological indices help
us to understand the different sorts of the chemical substance. So topological index has a key
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role that show the chemical structure to a mathematical number and is used to explain a

molecule under testing.
Topological indices are calculated from their definition; however, these are also calculated by
using their M-polynomial. For a graph H, the M-polynomial defined in 2015[6] as:
M(H,x,y) = ZSsisjsA mij(H)xiyj
Where 6§ = min{dg|a € V(H)}, A = max{d,|a € V(H)} and m;;(H) is the counting of
edges ab € E(H) such that {d,,d,} = {i,j}. Table 2 shows some well known degree based
topological invariants in terms of via M-Polynomial. M-polynomial of many graphs are
introduced [1, 3, 5, 9-17, 28-31, 35, 39] . For more information about the topological indices,
the reader can look at the articles [2, 8, 20-27, 36-38, 40]. In this article we calculate M-
polynomials and topological invariants of ZC (g, h, q), The zigzag-edge coronoid ZC(g, h, q),
shown in Figure 1, is obtained by fusing 3 linear polyacenes of length g,h and q respectively.

7
s

Figure 1: Zigzag-edge Coronoid ZC(g, h, q)

dya — sy dy3

Table 1: partition of edges of ZC(g, h, q)

(dg, dp) Number of edges
(2.2) 6
(2,3) 8(g+h+gq)—36
(3,3) 2(g+h+q)
Total edges 10(g+h+q)—30

Table 2: Degree-based Topological indices

- dy +d, — 2
Atom-bond connectivity index[7]  ABC[ZC(g,h,q)] = %
UVEE(ZC(9,h,q)) urr
2,/dy.d
Geometric arithmetic index[4] GA[ZC(g,h,q@)] = #
UveE(ZC(g,h.q)) u v
First K Banhtti index[14] Bi[ZC(g,h,q)] = (dy + duy)
uveE(ZC(g,h,q))
99
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Second K Banhtti index[14] B,[ZC(g,h,q)] = (dy- duy)
uv€eE(ZC(g,h,q))
First K hyper Banhatti index[32] ~ HB,[ZC(g,h,q)] = (dy + duy)’?
uveE(ZC(g,h,q))
Second _K hyper Banhatti HB,[ZC(g hq)] = (dy-dyy)?
index[32] uveE(ZC(g,h.q))
Modified first K Banhatti 1
i dex[33 mB1[ZC(g, h,@)] = +d
in ex[ ] UVEE(ZC(g,h,q)) u uv
Modified second K Banhatti 1
index([33] weE(ZC(ghg) ¥ W
2
Harmonic K Banhatti index[33] Hp[ZC(g,h, q)] = T d
weE(ZC(ghq) + W
Table 3: Degree-based Topological indices via M-polynomial
Topological invariants Derivation from M(G;x,y)
1 1
foe = =1
Atom-bond connectivity index | ABC[ZC(g, h, q)] D2Q_,JS2s, > [f (6, Y)] a1
. . 11
Geometric arithmetic index GA[ZC(g, h,q)] 28 JDZD2[f (%, ¥)]x=1
First K Banhatti index B:[ZC(g, h, )] (Dx +Dy)
e + 2D, Q2 [f (%, Y)]x=y=1
Second K Banhatti index B,[ZC(g,h,q)] DyQ_2J(Dx + Dy)[f (%, ¥)]x=1
(D% + Df +2D2Q_,]
First K hyper Banhatti index | HB;[ZC(g,h,q)] + 2D,Q_,] (D,
+ Dy)) [f(x' Y)]x=y=1
Second K hyper Banhatti index | HB,[ZC (g, h, q)] DZQ_5J(DZ + DH[f (x, ¥)]x=1
Modified first K Banhatti index | ™B,[ZC(g, k, q)] SxQ-2J (Ly + Ly)[f (%, ¥)]x=1
Modified second K Banhatti
o MBAZC(g @] | | SxQ-2 (Sx + Sy (3]s
Harmonic K Banhatti index H,[ZC(g,h, Q)] 25,Q_2) (L + Ly)[f (%, ¥)]x=1

Where the operator used are defined as

D.f(x,y) = xw Dyf(x,y) = y"’(%’;y”, Lef(x,y) = f(x%y), Lyf(x,y) = f(x,y?),

; ) = [P g Jfey) =fnx),  Quf(ny) =x"f(xy),
sty = [ 10, S0 =R K2
0

: 2 _ [Cacea |
DZf(x,y) = xw- f(xy), DyfCay) = |y==,= /()
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: Sif(xy) = I 289 e - 7Gxy,
ff(t,y)dt'm, y 0
0

SIf(xy) = ;

M-Polynomial of Zigzag-edge Coronoid Graph

Theorem 1 If Zigzag-edge coronoid is denoted by ZC(g, h,q) then for g,h,q = 3, its M-
polynomial is

M[ZC(g,h,q); x,y] = 6x*y* + (8(g + h + q) — 36)x*y> + 2(g + h + )x*y>
Proof. Let ZC(g,h,q) be a Zigzag-edge coronoid then we have

E,,(ZC(g,h,q)) = {e=uwve€ZC(g,h,q):d,=2,d,=2}
= |E;2ZC(g, h @)l = 6

E,3(ZC(g,h,q)) = {e=uveZC(g,hq)d,=2,d,=3}
= |E23Z2C(g,hq)| = (8(g + h+q)—36)

E33Z2C(g,h,q)) = {e=uwve€ZC(g,hq):d,=3,d,=3}
= |E33ZC(g,hq)| = 2g+h+q)

By applying the definition of M-polynomial we have

M(ZC(!J; h-; CI)»er) - 5 Z A ml](ZC(g’ h” q))xly]
sisjs

> myzc(g b )y’

2<i=j<3

> man(ZC(g Y + ) mas(ZC(g, h))xy?

2<2 2<3

+ ) mas(ZC(g, b a)xy?

3=3
|Ez2|x%y% + |Ep3|x®y? + |E33|x3y3
6x%y2+ (8(g+h+q)—36)x%y3 +2(g9g + h+ q)x3y3

M(ZC(g,h,q);x,y)

M(ZC(g,h,q);x,y)

M(ZC(g,h,q);x,y)
M(ZC(g,h,q);x,y)

Topological Invariants of Zigzag-edge coronoid
Theorem 2 Let ZC(x, y, z) be a Zigzag-edge coronoid
M[ZC(g,h,qQ); x,v] = 6x*y% + (8(g + h+ q) — 36)x%y3 + 2(g9 + h + q)x3y3
42424 30
» ABCZC(g, h @)l = (5 (g +h+9) — 5

L GAZC(g, h )] = (2B +2)(g +h + ) + (6 - 225
*B1[ZC(g,h,q)] = 116(9 + h + q) — 348

* B,[ZC(g,h, )] = 168(g + h + ) — 492

« HB,[ZC(g,h,q)] = 684(g + h + q) — 2004

« HB,[ZC(g,h, q)] = 1512(g + h + q) — 4020

* MBi[ZC(g. h @] == (g +h+q) -
23
« MBy[ZC(g,h )] =Z(g+h+q)—7

105
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*Hp[ZC(g,h, )] =7 (g+h+q) ——

Proof. Let M[ZC(g,h, q); x,y] = 6x%y? + (8(9 + h + q) —36)x%y3 + 2(g + h + q)x3y3

» The atom-bond connectivity index
f(x,y) =6x%y?2+ (8(g+h+q)—36)x%y3 +2(g9 + h+ q)x3y3
1

= 6 1 2
S;f(x, V) =5xy +=B(g +h+q)—36)x*y* + Z(g + h+ Ox°y’
1
S;Szf(x y) = 3x2%y? \/_(8(g+h+q)—36)x2y3+ (g +h+q)x3y
1 1
SZSZf(xy)—Sx +\/_(8(g+h+q)—36)x + = (g+h+q)x
1 1
Q_ZJS;S;f(x, y) = 3x% + \/—_(8(9 +h+q)—36)x3+ —(g + h+ q)x*
1 1 1

D2Q_oJSiS3f (x,y) = 3V2x* + =(8(g + h + q) = 36)x* + (g +h +
q)x

ABC[ZC(g,h,q)] = DEQ-z/555§[f(x, P)x=1

= A2 (g +h+q) -2

» The geometric arithmetic index
flx,y) =6x?y2+ (8(g+h+q)—36)x%y3+2(g+h+q)x3y3
1

Dif(x,y) = 6V2x%y? +V3(B8(g + h + q) — 36)x%y> + 2v/3(g + h +
Q)x°y?

11

DZDZf(x y) = 12x2y? +6(8(g + h + q) — 36)x%y® + 6(g + h +
Qx’y?

;D;f(x y) =12x* +V6(8(g + h+ q) — 36)x° + 6(g + h + q)x°
Sx]D%D;f(x,y) = 3x* + —(8(g +h+q)—36)x>+(g+h+q)x®
ZSx]Dl E,f(x y) = 6x* +2° (8(g +h+q)—36)x°+2(g +h+ q)x°
GA[ZC(g,h,q)] = ZSx]D;D;[f(x Y)lx=1

=L+ g +h+q) + (620,

* The first K Banhatti index
flx,y) =6x*y2+ (8(g+h+q)—36)x%y3+2(g+h+q)x3y3
D,f(x,y) =12x?y? + 2(8(9g + h + q) — 36)x*y3 + 6(g + h + q)x3y3
Dyf(x,y) = 12x*y* 4+ 3(8(g + h + q) — 36)x*y> + 6(g + h + q)x3y>
(Dx + Dy)f(x,y) = 24x*y* + 5(8(g + h + q) — 36)x*y> + 12(g + h +

Q)x*y?

102
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(Dx + Dy)f(xJ Y)x=y=1 =52(9g+h+q)—156

Jf(x,y) =6x*+ (8(g+h+q)—36)x>+2(g9g +h+q)x°®
Q_Jf(x,y) =6x*>+(8(g+h+q)—36)x3+2(g+h+q)x*
D,Q_,Jf(x,y) =12x2+3(8(g + h+ q) —36)x3 + 8(g + h + q)x*
2D, Q_,Jf(x,y) =24x*> +6(8(g + h+q) —36)x3 +16(g9 + h + q)x*
2D, Q_2Jf (%, y)x=1 = 64(g + h + q) — 192

Bl[ZC(g' h, q)] = (Dy + Dy + ZDxQ—Zj)[f(xl Y)]x=y=1

=116(g + h + q) — 348.

* The second K Banhatti index
flx,y) = 6x*y?+ (8(g+h+q)—36)x*y3+2(g+h+q)x3y3
D,f(x,y) =12x%y2 + 2(8(9g + h + q) — 36)x%y3 + 6(g + h + q)x3y3
Dyf(x,y) = 12x*y* 4+ 3(8(g + h + q) — 36)x*y> + 6(g + h + q)x*y>
(Dx + D)) f(x,y) = 24x*y* + 5(8(g + h + q) — 36)x*y> + 12(g + h +

Q)x*y?

J(Dx + Dy)f(x,y) = 24x* + 5(8(g + h + q) — 36)x> + 12(g + h + q)x°

Q_2J(Dx + D)) f(x,y) = 24x* + 5(8(g + h + q) — 36)x> + 12(g + h +
q)x*

DyQ_2J(Dy + D)) f (x,¥) = 48x* + 15(8(g + h + q) — 36)x> + 48(g +
h+ q)x*

B,[ZC(9, h,q)] = DxQ-2] (Dx + Dy)[f (%, ¥)]x=1
=168(g + h + q) — 492.

* The first K hyper Banhatti index
flx,y) = 6x?y2+ (8(g+h+q)—36)x%y3+2(g+h+q)x3y3
D2f(x,y) = 24x%y? + 4(8(g + h + q) — 36)x%y3 + 18(g + h + q)x3y3
Dif(x,y) = 24x*y* +9(8(g + h + q) —36)x*y® + 18(g + h + q)x>y3
(D7 + D) f (x,y) = 48x%y* + 13(8(g + h + q) — 36)x*y> +36(g9 + h +
)x°y?
(DZ + DY) f (%, ¥)x=y=1 = 140(g + h + q) — 420
Jf(x,y) =6x*+ (8(g+h+q)—36)x>+2(g + h+q)x°
Q_Jf(x,y) =6x*+(B8(g+h+q)—36)x3+2(g+h+q)x*
DZQ_,Jf(x,y) = 24x*> +9(8(g + h + q) — 36)x> + 32(g + h + q)x*
2D2Q_,Jf(x,y) = 48x? +18(8(g + h + q) — 36)x> + 64(g + h + q)x*
2DZQ_2J[f (X, ¥)]x=1 = 208(g + h + q) — 600
D f(x,y) =12x%y?2 +2(8(9g + h + q) — 36)x%y3 + 6(g + h + q)x3y3
Dyf(x,y) = 12x*y* 4+ 3(8(g + h + q) — 36)x*y> + 6(g + h + q)x3y>

(Dx + D)) f(x,y) = 24x*y* + 5(8(g + h + q) — 36)x*y> + 12(g + h +

q)3y?

J(Dx + D)) f(x,y) = 24x* + 5(8(g + h + q) — 36)x> + 12(g + h + q)x°
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Q_2/(Dx + D)) f(x,y) = 24x* + 5(8(g + h + q) — 36)x> + 12(g + h +

Q)x*

DyQ_2J(Dy + D)) f (x,¥) = 48x* + 15(8(g + h + q) — 36)x> + 48(g +
h+ q)x*

2D,Q_2] (Dy + Dy)f (x,y) = 96x* + 30(8(g + h + q) — 36)x> + 96(g +
h+ q)x*

2D,Q_2](Dx + Dy)[f(x: ¥)lx=1 =336(g + h+ q) — 984
HBi[ZC(g,h,q)] = (D% + D + 2DZQ_5] + 2D,Q_,] (Dx +

Dy))[f(x' y)]x:y:l
= 684(g + h + q) — 2004.

 The second K hyper Banhatti index
flx,y) =6x*y2+ (8(g+h+q)—36)x%2y3+2(g+h+q)x3y3
D2f(x,y) = 24x%y? + 4(8(g + h + q) — 36)x%y3 + 18(g + h + q)x3y?
Dif(x,y) = 24x*y* +9(8(g + h + q) —36)x%y® + 18(g + h + q)x>y>
(DZ + D) f(x,y) = 48x%y* + 13(8(g + h + q) — 36)x*y> +36(g9 + h +

q)x%y?

J(DZ 4+ D)f (x,y) = 48x* + 13(8(g + h + q) —36)x° +36(g + h +
q)x°

Q_2J(DZ + DHf(x,y) = 48x> +13(8(g + h+ q) —36)x> + 36(g + h +
q)x*

DZQ_,J(Df + D)H)f(x,y) = 192x* + 117(8(g + h + q) — 36)x> +
576(g + h + q)x*

HB,[ZC(g,h, q)] = DZQ_5J (D + DH[f (%, ¥)]x=1

=1512(g + h + q) — 4020.

» Modified first K Banhatti index
flx,y) =6x%y2+ (8(g+h+q)—36)x%y3+2(g+h+q)x3y3
L.f(x,y) = 6x*y? + (8(9g + h+ q) — 36)x*y3 + 2(g + h + q)x®y3
Lyf(x,y) = 6x*y* + (8(g + h + q) — 36)x*y® + 2(g + h + q)x3y®
(Ly +L)f(x,y) = 6x*y* + (8(g + h + q) —36)x*y> + 2(g + h +

Qx°y?

+6x%y* + (8(g + h+ q) — 36)x2y® + 2(g + h + q)x3y®

J(Lx +L)f(x,y) =12x 4+ (8(g+h+q) —36)(x” +x®) +4(g + h +
q)x’

Q-2J(Ly + Ly)f (x,y) =12x* + (8(g + h + q) — 36)(x° + x°) + 4(g +
h+q)x’

SxQ-2) (Ly + Ly)f (x,y) = 3x* + (8(g + h + q) = 36)5x° +2x°) +
%(g + h+ q)x’
"B, [ZC(g,h, @)] = SxQ_2] (Ly + Ly) [f (2 ) ]x=1
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368 51
—E(g+h+q)—?.

» Modified second K Banhatti index

f(x,y) = 6x*y?+ (8(g+h+q)—36)x*y3+2(g+h+q)x3y3
Sef(1,) = 3x2y% +2(8(g + h + q) — 36)x2y® +2 (g + h+ )x®y?
Syf(x,y) = 3x%y* + §(8(g +h+q) —36)x%y3 +§(g +h+ q)x3y3
(Sx +S))f (x,y) = 6x2y? +§(8(g +h+q) —36)x%y3 + g(g +h+

Dx’y?
J(Sx +S))f (x,y) = 6x* +§(8(g +h+q) —36)x° +§(g + h + q)x®
Q_2J (Sx +S))f (x,y) = 6x* + 2(8(9 +h+q)—36)x3 +§(g + h + q)x*
S2Q-2 (S + Sf (6, y) =3x2 + = (8(g + h+q) = 36)x* +3 (g + h +
Qx*

mBZ [ZC(g, h' Q)] = SxQ—Z](Sx + Sy) [f(x: y)]x:l
=Z(g+h+q) -7

* Harmonic K Banhatti index

f(x,y) = 6x%y?+ (8(9g + h+q) —36)x*y3 +2(g + h + q)x3y3
L.f(x,y) = 6x*y?+ (8(9g + h+ q) — 36)x*y3 + 2(g + h + q)x®y?
Lyf(x,y) = 6x*y* + (8(g + h+ q) —36)x*y° + 2(g + h + q)x>y®
(Lxy +Ly)f(x,y) = (6x*y* + (8(g + h + q) —36)x*y> + 2(g + h +

q)x°y?)

+(6x%y* + (8(g + h+ q) — 36)x%y® + 2(g + h + q)x3y®)

J(Ly +L)f(x,y) =12x° 4+ (8(g+h+q) —36)(x” +x®) +4(g + h +
q)x’

Q2 (Ly + Ly)f (x,y) = 12x* + (8(g + h + q) — 36) (x> + x°) + 4(g +
h+q)x?

SxQ-2) (Ly + L)f (1Y) = 3x* + (B(g + h +4) —36)Gx® +x%) +
;(g + h+ q)x’

25,Q-2) (Lx + Ly)f (x,y) = 6x* + (8(g + h + q) — 36)Gx® +5x5) +
2(g+h+qa’

Hy[ZC(g, h, )] = 25,Q-2] (Lx + Ly) [f (%, ¥)]x=1

_ 736 _ 102
=s@t+th+q ——

Conclusion

In the existing paper, we have closed form of M-polynomial for the graph Zigzag-edge
Coronoid and then we computed many degree-based topological invariants, which supports to
shrink the number of experiments. These topological invariants can give insight information
for biological, chemical and physical features of ZC(g, h, q).
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