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Abstract - Domination Zagreb indices are the parameters defined using sum and product of degrees of vertices, joining an
edge, in a graph using domination concept. In this paper we establish the relation for Domination Zagreb indices of book
graph and Stacked book graph with its component graphs and also find their corresponding polynomials.
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1. Introduction

The concepts of connectivity in Chemical Graph Theory, which define relationships between the structure of a
molecule and its properties. One important parameter, topological index, which characterizes molecular graph and remain
invariant under graph automorphism are called Zagreb Indices. These parameters introduced by Gutman | [5] are defined
by using sum and product of degrees of vertices joining an edge. Here we are taking the domination set is a subset. .
Consider a subset of E(G) denoted as E(G)={E(G)€(u,v) /u € D& ve V — D / d(u) = d(D) and d(v) = d(V-D) }. We are
using the domination concept in Zagreb indices. The Zagreb indices, hyper Zagreb indices and their corresponding
polynomials we use definitions given by Gutman [5]. And also we refer to [8] and [9]. Zagreb and hyper Zagreb indices of
Book graph and Stacked book graph were proved by Kavitha B N and Indrani Pramod Kelkar [9].

1) DM, (G) = Xpy-pek(c)[deg(D) + deg(V — D)] 2) DM;(G,x) = Xpyv-pek() x[deg(D)+deg(V-D)]
3) DM,(G) = Xpy-per(c|deg(D)deg(V — D)] 4) DM, (G,x) = Xpv-pek(c) x[deg(D) deg(vV-D)]

The Domination hyper Zagreb indices and their corresponding Polynomials
5) DHM, (G) = Xpv-per(s)[deg(D) + deg(V — D)]?
6) DHM, (G,x) = Xpv-per(q) x|deg(D)+deg(V-D)]*
7) DHM,(G) = Xpy-_per()[deg(D) deg(V — D)]?
8) DHM,(G,x) = ZD,V—DEE(G)X[deg(D) deg(V-D))*

In this paper we present results for Domination Zagreb indices, Domination hyper Zagreb indices and their
polynomials for product graphs Book graph B, and Stacked book graph By, ,. We prove the domination Zagreb indices
B,, and B, ,, is greater than or equal to Zagreb indices B, and B, , . We prove the domination hyper Zagreb indices B,
and By, , is greater than or equal to hyper Zagreb indices B, and B, , .

2. Domination Zagreb Indices Book Graph

Book Graph is a cross product of Star S, and path P, wherem > 3. The domination number of book graph is 2. We
refer to Kavitha B N and Indrani Pramod Kelkar [6] & [7] . Dominating setis D = {(v,w;), (v,w,)},V—-D =
{(u;, wy), (uj, wy)}where i=1{1,23,.... m} from 6. The edge set condition v; € D, v, € V—D. The edge set B,,,

contain edges of one types v,v, € E(By,)  |Epy_per@,)| =

EVIVZEE(Bm)| = |Em+1,2| = 2m
Theorem 2.1: The Domination first Zagreb indices and there polynomial for B, are

DM, (B,,) = 2m? + 6m

DM, (B,,,x) = 2mx™*3
Proof: The Domination first Zagreb indices and polynomial of B,,, are defined as

DM, (By,) = Xpv-peks,,)[deg(D) + deg(V — D)] DM, (B, X) = Xpv-pek(B,) [deg(D)+deg(V-D)]
= Yy v,eE®,ldeg(v,) + deg(v,)] = Yy v cB(Byy X 1BV +deg(v2)]
v;ED&v, EV-D =Yg x[deg(vi)+deg(vz)]
m+1,2
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= Yk, [deg(vy) + deg(v,)] = 2mx[m+1+2]
= 2m[m + 3] = 2mx™*3
= 2m? + 6m

Corollary 2.2: we refer to9 1) DM, (B,,) < M; (B,,,)
2) DMl(Bm' X) S Ml(Bm'X)

Theorem 2.3: The Domination Second Zagreb indices and there polynomial for B, are
DM, (B,,) = 4m? + 4m
DM, (B,,,x) = 2mx?2m+2

Proof: The Domination Second Zagreb indices and polynomial of B, are defined as

DM, (By,) = Xpv-peks,y[deg(D)deg(V — D)] DM, (B, X) = Sy e (s, X 9¢E® des(V-D)]
= Yv,v,eE®,ldeg(v,) deg(vy,)] = Dv vy cr(B,y) XI9eEVD) des(v2)]
v;ED&v,€EV-D = ZEm+1,2 x[deg(v1) deg(vy)]
= Y, [deg(vy) deg(v,)] = 2mx[(Mm+1)2]
= 2m[(m + 1)2] = 2mx?2m+2
= 4m? + 4m

Corollary 2.4: we refer to 9 1) DM, (B,,) < M,(B,,)
2) DMZ (Bm: X) < MZ (Bm:X)

Theorem 2.5: The Domination first hyper Zagreb indices and there polynomial for B, are
DHM, (B,,) = 2m3 + 12m? 4+ 18m
DHM, (B,,,x) = 2mx[m*+6m+]
Proof: The Domination First hyper Zagreb indices and polynomial of B,,, are defined as
DHM; (B;)) = Xpv-per,,)[deg(D) +deg(V—D)]*  DHM; (B, X) = Xpy-pek®,,) x[deg(D) +deg(V-D)J*

= ZD.V—DEE(Bm)[deg(Vl) + deg(vz)]z = ZvlvzeE(Bm)X[deg(V1)+deg(V2)]z
v; ED&v, €V-D = bz xldeg(vy)+deg(v2)]?

= YEmsr.ldeg(vV1) + deg(v2)]? = 2mx[m+312

=2m[m+ 1+ 2]? = 2mx[m*+6m+9]

= 2m[m + 3]?

=2m3 + 12m? + 18m

Corollary 2.6: we refer to9 1) DHM, (B,,,) < HM, (B,,,)
2) DHM, (B,,,x) < HM, (B,,,x)

Theorem 2.7: The Domination second hyper Zagreb indices and there polynomial for B, are
DHM,(B,,) = 8m(m? + m + 1)
DHM, (B, X) = 2mx4m’+8m+4]

Proof: The Second hyper Zagreb indices and polynomial of B,,, are defined as

DHMZ (Bm) = ZD,V—DEE(Bm)[deg(D) deg(V - D)]Z DHMZ(Bm' X) = ZD.V—DEE(Bm) X[dEE(D) deg(V;D)]Z
= Ypv-pek®,ldeg(vy) deg(v,)]? = Y. v,ch (B, XL4e8Vdea(2)]
v, € D &VZ evV-D = ZE X[dEE(Vl)"'deE(VZ)]Z
m+1,2
= ZEm+12[deg(V1) deg(VZ)]z = ZmX[2m+2]2
= 2m[(m + 1)2]2 = 2mx[4m®+8m+4]

=8m(m?+m+ 1)

Corollary 2.9: we refer to 9 1) DHM,(B,,) < HM,(B,,)
2) DHM,(B,,,x) < HM, (B,,,X)
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3. Domination Zagreb Indices Stacked Book graph

Stacked Book Graph is a cross product of Star S,.; and path P, where m > 3,n > 2. The domination number of book
graph is n. We refer to [6] & [7]. Dominating set is D = {(v,w;), (v, w;, )} fori = 1,2,3,... ... ... n—1,V—-D=

{(u;, wy), (U5, W), cee e e (u;,wp)Fori=1,23,....... m from3.3.1

The edge set condition x €D,y € V—D. xy € E(B,;)

The edge set By, ,, contain edges of two types

Eom+1 = { V2V € E(Bm,n)in €D,V EV-D |E2,m+1| =2m

Esm+z = {VaVims2 € E(Bm,n)in €D,V EV-D |E2,m+2| =m(n—2)

Theorem 3.1: The Domination first Zagreb indices and there polynomial for B, ,, are
DM, (B, ) = m?n + 4mn — 2m
DM, (B, X) = 2mx™*3 + m(n — 2)x[m+4]
Proof: The Domination first Zagreb indices and polynomial of B, are defined as
DM, (Bm,n) = ZD,V—DeE(Bm,n)[deg(D) + deg(V —D)] DM, (Bm,n'x) = ZD,V—DEE(Bm,n) x[deg(D)+deg(v-D)]

= Yyer (B [deg(0) + deg(y)] = Vyer(By y X 1B T0eEW)]
x€ED&y€EV-D = ZEZ,m+1 xldeg()+deg(y)] 4
= ZEZ'mH[deg(x) + deg(y)] + ZEz,m+2 «[deg()+deg(y)]
2k, ms.ldeg(x) + deg(y)] = 2mx[*™+ 4 m(n — 2)x[2+m+2]
= [2m][2 4+ m + 1]+[m(n — 2)][2 + m + 2] = 2mx™*3 + m(n — 2)x™+4

=m?n+ 4mn — 2m

Corollary 3.2: 1)DM, (By ) < M;(Bpn)
2) DM, (Bpy 1, %) < M; (B, X)

Theorem 3.3: The Domination Second Zagreb indices and there polynomial for B, ,, are
DM, (Bpn) = 2m?n + 4mn — 4m
DM, (Bpyn,X) = 2mx?™*+2 + m(n — 2)x[2m+4]
Proof: The Domination Second Zagreb indices of By, ,, are defined as

M (Binn) = Zp,v-pek(Bmq)[deg(D)deg(V — D)] M, (B X) = Zpv-pen (s, x[9¢8D) degV-D)]
= Lyek(Bmn)[deg(x) deg(y)] = Tryer(p, X198 dee®)]
XxED&y€eV-D = ZEZ,m+1 xldeg(x) deg(y)] 4
= 2k, s, [deg(x) deg(y)] + Sk, XI06E00 deEO)
Z]32,m+2|:(:16g(x) deg(y)] = 2mx[2m+1)] 4 m(n — Z)X[Z(m+2)]
= [2m][2(m + 1)]+[m(n — 2)][(2 + m)2] = 2mx?™*2 + m(n — 2)x[2m+4]

= 2m?n + 4mn — 4m

Corollary 3.4: wereferto9 1)DM, (Bm‘n) <M, (Bm‘n)
2) DMy (B X) < My (B, X)

Theorem 3.5: The Domination first hyper Zagreb indices and there polynomial for B, , are
DHM, (B, ) = m®n + 8m?n + 16mn — 4m? — 14m
DHM, (Bpy 5, X) = m(n — 2)xM*4° + 2my[m+31°
Proof: The Domination first hyper Zagreb indices and polynomial of B, ,, are defined as
DHM1(Bm,n) = ZD,V—DEE(Bm_n)[deg(D) + deg(V — D)]2 DHM1(Bm,an) = Zl),v—DeE(Bm,n)><[deg(D)+deg(V_D)]2

= Zyer(Bmq)[deg(x) + deg(y)]* = Yayer (B ) XI9CEX) BN
x€ED&y€eV-D = ZEZ,m+1 xldeg)+deg]® 4
= Xk, ms,[deg(X) +deg(y)]* + ). xldeg(+deg(y)]?
2By meo[deg(x) + deg(y)]? = 2mx[2+m+1)* 4 m(p — 2)x[2tm+2)?
= [2m][2 + m + 1]*+[m(n — 2)][2 + m + 2]? = m(n — 2)x[m*+4? 4 2mx[m+31®

=m3n+ 8m?n + 16mn — 4m? — 14m
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Corollary 3.6: wereferto9 1)DHM,(By, ) < HM, (B, )
2) DHM, (B ,x) < HM, (B %)

Theorem 3.7: The Domination second hyper Zagreb indices and there polynomial for By, , are
DHM, (B, ) = 4m®n + 16m?n + 16mn — 16m? — 24m
DHM, (By n,X) = m(n — 2)xIm+4* 4 2mx(m+3)*
Proof: The Domination second hyper Zagreb indices and polynomial of B, ,, are defined as
DHM, (Bm,n) = ZD,V—DEE(Bm,n)[deg(D)deg(V - D)]z DHM, (Bm,n'x) = ZD,V—DEE(Bm) x[deg(D) deg(v-D)}*

= Layer(Bmq)[deg(x) deg(y)]? = Yryen(By, ) X148 desO)T?
X€ED&YyEV-D = T, ,,,, xleE0 deg 4
= ZEz,m+1[deg(X) deg(Y)]z + ZEz,m+z x[deg(x) deg(y)]?
26, mso[deg(x) deg(y)]? = 2mx2m+D1? 4 m(p — 2)x[2Mm+2)P?
= [2m][2(m + D]*+[m(n — 2)][2(m + 2)]? = m(n — 2)x4m+21 4 pmyam+1)®

=4m®n + 16m?n + 16mn — 16m? — 24m

Corollary 3.8: we refer to 9 1)DHM,(By,,) < HM, (B, )
2) DHM, (B, n, X) < HM, (B, %)

4. Result
The Domination Zagreb indices and polynomial of Book Graph B,, and Stacked book graph By, ,
Table 1.
Sl No Zagreb Indices Polynomial
1 DM, (Bp,) = 2m? + 6m DM, (B, x) = 2mx™+3
2 DM, (B,,) = 4m? + 4m DM, (B, X) = 2mx2m+2
3 DM, (B, ) = m?n + 4mn — 2m DM, (B, X) = 2mx™*3 + m(n — 2)x[m+4]
4 | DM,(By,) = 2m?n + 4mn — 4m DM, (B n, X) = 2mx?™*2 + m(n — 2)x[2m+4]

The Domination hyper Zagreb indices and polynomial of Book Graph B,, and Stacked book graph B, ,

Table 2.
SI No Zagreb Indices Polynomial
DHM; (B,,) = 2m3 + 12m? + 18m DHM, (B,,, x) = 2mx[m*+6m+]
DHM,(B,,,) = 8m(m? + m + 1) DHM, (B,,, x) = 2mx[4m*+8m+4]
3 DHM, (B, ») = m®n + 8m?n + 16mn DHM, (Byy n,X) = m(n — 2)x[m+41% | oy [m+3)?
—4m? — 14m
4 DHM, (B, ,) = 4m®n + 16m?n + 16mn DHM, (Byy 5, X) = m(n — 2)xM+41* 4 2mx(m+31°
—16m? — 24m

5. Conclusion

1. We observed that the domination Zagreb indices B,,, and B,, ,, is greater than or equal to Zagreb indices B,,, and B, , .
2. We observed that the domination hyper Zagreb indices B,,, and B, ,, is greater than or equal to hyper Zagreb indices B,,
and B, , .
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