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TOPOLOGICAL INDICES OF FOUR NEW TENSOR
PRODUCTS OF GRAPHS

B. BASAVANAGOUD!*, MAHAMMADSADIQ SAYYED? AND POOJA B?

ABSTRACT. In this paper, we obtain multiplicative Zagreb indices and first
neighbourhood Zagreb index of F-tensor products (four new tensor products
based on transformations of a graph) of graphs.

1. INTRODUCTION

The topological indices are graph invariants which are numerical values asso-
ciated with molecular graphs. In mathematical chemistry, molecular descriptors
play a leading role specifically in the field of QSPR/QSAR modelling,.

There are several papers devoted to topological indices of graph operations.
Among them Muruganandam et al. obtained the multiplicative Zagreb indices of
products of graphs in [21]. Khalifeh et al. [15] obtained first and second Zagreb
indices of graph operations. Basavanagoud et al. [5] obtained hyper Zagreb
index of graph operations. Nadjafi-Arani et al. obtained degree distance based
topological indices of tensor products of graphs in [19]. For some other topological
indices of graph operations one can refer to [7, 22, 23, 24].

2. DEFINITIONS AND PRELIMINARIES

Let G be a finite undirected graph without loops and multiple edges on n
vertices and m edges and is called (n,m) graph. We denote vertex set and edge
set of graph G as V(G) and E(G), respectively. For a graph G, the degree of
a vertex v is the number of edges incident to v and is denoted by dg(v). The
neighbourhood of a vertex u € V(G) is defined as the set Ng(u) consisting of all
vertices v which are adjacent with u. The degree of a vertex u € V(G), denoted
by dg(u) and is equal to |Ng(u)|. Let Sg(v) = >  dg(u) be the degree sum

uENG(u)
of neighbourhood vertices where, Ng(v) = {u;uv € E(G)}.
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For a molecular graph G, The first and second Zagreb index are in [12] and
defined as
M(G)= ) da(v)®,
veV(Q)
My(G)= Y da(u)de(v)
weE(G)
The first Zagreb index [20] can also be expressed as
M(G)= ) [da(u) +dg(v)).
weE(G)

Another degree-based graph invariant called forgotten topological index or F-
index was introduced by Furtula and Gutman [9] is defined as

FG)= Y de(w)= ) lda(u)’+da(v)’].
veV(Q) weE(G)

Li and Zheng [17] introduced the concept of first general Zagreb index M{(G)

of G as
MPG) = ) da(v)™
veV(G)
The hyper-Zagreb index was introduced by Shirdel et al. in [26] which is defined
as

HMG) = Y [de(w) + da(v)).

weE(G)
The sum-connectivity index of a graph G was defined in [31] as
X(G)= Y ldo(z) +da(y)] 2.
zy€E(G)

Further, it has been extended to the general sum-connectivity index which is

defined in [32] as
XalG) = Y [de(x) + da(y)]™.

zyeE(G)
For a = 3, we have

(@)= ) [de(x) +da(y))”
zyeE(G)
The fifth M-Zagreb indices [16] of a molecular graph G are defined as
M\G5(G) =) (Sa(u) + S6(v)),

weE(G)
MyGs5(G) = ) (Sa(u)Se(v)).
weE(G)
The fifth hyper M-Zagreb indices [16] of a molecular graph G are defined as
HM,G5(G) = Y (Sa(u) + Se(v)),

weE(G)
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HM,G5(G) = Y (Se(u)Sa(v))*.

weFE(G)

In [2] Basavanagoud et al. defined first neighbourhood Zagreb index (FNZI) of
a graph as

NM(G)= ) Sa(v
veV(Q)
In 1984, Narumi and Katayama [I&] considered the product index as
NK(G) = I da(u).
ueV(G)

Tomovi¢ and Gutman renamed this molecular structure descriptor as the Narumi-
Katayama index [29]. In 2010, Todeshine et al. [27, 28] proposed the multiplica-
tive variants of ordinary Zagreb indices, which are defined as follows

[L(@&) =TI da(w)’=[NK(@G)P,

ueV(G)
ILG) = 1II da(u)da(v).
uweE(G)

These two graph invariants are called first and second multiplicative Zagreb
indices by Gutman [11]. Recently, Eliasi et al. [3] introduced a further multi-
plicative version of the first Zagreb index as

[[[(G) = 1I lde(u)+da(v)).
weE(G)

In [10, 30] the authors called it as multiplicative sum Zagreb index and modified
first multiplicative Zagreb index respectively. The second multiplicative Zagreb
index for any graph G can also be written as [I1].

[LG) = 11 de(u).

ueV(G)
Basavanagoud et al.[1] introduced a further multiplicative version of the second
Zagreb index as

(L&) = T [de(u) + dg(v))ict+de®,

weFE(G)
The main properties of multiplicative Zagreb indices are summarized in [7, 30].

For a graph G with vertex set V(G) and edge set E(G). Let L(G) be the line
graph of G. There are four related graphs as follows (see fig. 1).

(i) The subdivision graph S = S(G) [13]; is the graph obtained by inserting a
new vertex onto each edge of G;

(ii) Semitotal-point graph T, = T5(G) [25]; V(Tz) = V(G) N E(G) and E(G) =
E(S)N E(G);

(ili) Semitotal-line graph T} = T1(G) [25]; V(T1) = V(G) N E(G) and E(T}) =
E(S)Nn E(L);

(iv) Total graph T'=T'(G) [6]; V(T) = V(G)NE(G) and E(T) = E(S)NE(G)N
E(L). Here L = L(G) is the line graph of G.
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FIGURE 1. Graph G and its transformations S(G), T2(G), T (G), T(G).

The tensor products [11] G7 ® Gy of two graphs G and Gy of order n; and
ng, respectively, is defined as the graph with vertex set V; x V5 and (uq,v) is
adjacent with (us,v9) if and only if ujus € E(G1) and vive € E(Gs).

Recently, Basavanagoud et al. introduced four new tensor products of graphs
by extending tensor product as follows:

Definition 2.1. [3] Let F be one of the symbols S, 75,7} or T. The F- tensor
product G; ® Go is a graph with the set of vertices V(G ® G3) = (V(Gy) U
E(G1)) x V(G3)) and two vertices (uy, us) and (vy,vs) of G; @7 G are adjacent
if and only if u; is adjacent to vy in E(F(G1)) and us is adjacent to vy in Gy.

Thus authors in [3] obtained four new graph operations namely G; ®g Go,
G @1, Ga, G1 @7, Gy and G @1 G4 as depicted in Fig. 2 and studied the first
and second Zagreb indices of these graphs.

In the recent paper [1] Basavanagoud et al. obtained F-index and hyper-Zagreb
index of four new tensor products of graphs. This motivates us to study topolog-
ical indices of F-tensor products of graphs in this paper.

Before, we proceed to the purpose of the paper, we mention some existing
results.

Theorem 2.2. [1] Let G be a graph of order n and size m, then

(i) [1,(5) = 4™ 1, (G),

(ii Hl(T2) = 4nm H1(C5)7

(i) [T,(7h) = I (DT (G,
(iv) [1.(T) = 4" [ LGOI (G

Theorem 2.3. [!] Let G be a graph of order n and size m, then

() IL(S) = 4" T1,(G),
(ii) H2(T2) = 64™ H1(G) HQ(G)’
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(e, s) (f,s) (e,s) (f,s)
G1 @1, G G1 @1 Ga

F1GURE 2. Graphs Gy, G5 and G; @ G4

(iii) HQ(T1> = HQ(G) H;(G)7
(iv) II(T) = 16" [[,(G) I L(G))~

3. MAIN RESULTS

Let G; = (Vi, E;) with |V;| = n; and |E;| = m; be two graphs for i=1, 2.
In this section, we obtain first, second multiplicative Zagreb indices and first
neighbourhood Zagreb index of F-tensor products of graphs.

3.1. First multiplicative Zagreb index of F-tensor products of graphs.
In this section, we proceed to obtain first multiplicative Zagreb index of F-tensor
products of graphs, where F € {S, Ty, T}, T}.

The following theorem gives the first multiplicative Zagreb index of S-tensor
products of two graphs GG; and G,.
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Theorem 3.1. If Gy and Gy are (ny,my) and (ng, ma) graphs, respectively, then

[1,(Gr @5 Ga) = 472 ([T, (G [Ty (Ga)* ™

Proof. By definition of first multiplicative Zagreb index, we have

Hl(Gl ®S G2> = H d%l@SGQ (U, U)

(u,U)GV(Gl(X)SGQ)

= I1 [T [ds(u)da,(v)]*x

ue(S(G1)NV (G1) veV (Ga)

I1 [ds(ayy(e)da, (v)]*.

VeV (G2) e€(S(G1))NE(G1)

For u € (S(G1)) N V(Gh), ds@)(u) = dg,(u) and e € (S(G1)) N E(G),
ds(c,)(e) = 2. Therefore,

[[(Gi®sG)= TI Il lde (u)da,(v)]*x

ueV(G1) veV(Ga)

[1 I [2de ()

vEV(G2) e€E(G1)

= II I [dgwde, ()] II 11 [4de,(v)]

ueV(G1) veV(Ga) vEV(G2) e€E(G1)
= [[T(G)]" [T, (Go)]" 4™ "2 ([ ], (G2)]?
= 4mn2 ([T, (Gy)]"2 ([T, (G)]* ™ O

The following theorem gives the first multiplicative Zagreb index of T,-tensor
products of two graphs G; and Gs.

Theorem 3.2. If G and Gy are (ny,my) and (ng, ms) graphs, respectively, then
[1, (Gi®n, Go) = 4™z 4mne [T, (G))™ ([T, (G2)]* ™

Proof. By definition of first multiplicative Zagreb index, we have

[[,(G1 &1, G2) = [I g, @ 1,6 (145 0)

(u,v)EV(G1®@T1,G2)

= H H [de(Gl)(u)dGz (U)]QX

w€(T2(G1))NV(G1) vV (G2)

I1 Il [dry Gy (€)da, (0)]*.
’UGV(Gz) eE(TQ(Cﬁ))ﬂE(Gl)
For u € (T2(G1)) N V(G1), dryen)(uw) = 2de, (u) and e € (To(G1)) N E(GL),
dmy(cy)(e) = 2. Therefore,

[[(GrenG) =TI I [2de (u)de,(v)]*x
uGV(G1) UEV(GQ)

[IT I [2de(v)f

veV(G2) eeE(G1)

= II I [Mdg(wdg,@)] I I [4dg,(v)]

u€V(G1) veV(Ga) veV(G2) e€E(Gh)
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= 4m[[ (GO [T (G2) 4™ 2 [[ 1, (G2)?

= 4 g [ (G T (o)
[

The following theorem gives the first multiplicative Zagreb index of T;-tensor
products of two graphs GG; and Gs.

Theorem 3.3. If Gy and Gy are (ny,my) and (ng, ms) graphs, respectively, then
IL (G ®@n G2) = ([T, (GO [I], (G2 ™ [T (Gr)]*=.

Proof. By definition of first multiplicative Zagreb index, we have

H]_(G]- ®Tl GQ) = H dé1®T1G2 (u’ U)
(u,’U)EV(G1®T1G2)
= H H [dTl(Gl)(u)dGZ (U)]2><

we(Th(G1))NV(G1) veV(G2)

I1 I1 [, (6 (€)da, (V)]

veV(G2) ee(T1(G1))NE(G1)

For u € (T4(G1))V (G1), dr, (@ (1) = o, (u) and ¢ € (T3(G1)NE(GL), dry (e ) =
dg, () + dg, (y) where e = zy € E(G,) Therefore,

Hl(Gl Q1 GQ) = H H [dG1 (u)dG2 (v)]2><

ueV (G1) veV(Ga)

I II [de(2)+ do, (y))de, (v)]*

UGV(GQ) a:yGE(Gl)

= I Il [ wdg,@] IT  II [da(2)+

- uGV(G1) UEV(GQ) ’UGV(Gz) :ByGE(G1)
de, (y)*dg, (v)

= LGOI ML (G T (GO (T (G2))?
= [L(GOI"™ [T (G [T (G O

The following theorem gives the first multiplicative Zagreb index of T-tensor
products of two graphs GG; and G,.

Theorem 3.4. If Gy and Gy are (n1,my) and (ng, ma) graphs, respectively, then
[1,(Gr ®r Go) = 4mm [T, (G| [T, (G)) ™ ([T} (Gu)*=.

Proof. By definition of first multiplicative Zagreb index, we have

Hl(Gl Sy G2) = H d2G1®TG2 (U, U)
(u,)eV(G1 Q 7G2)

= [ [T [dre)(w)de,(v)]*x

w€(T(G1))NV (G1) veV(Ga)

I1 I1 [dr(c)(e)da, (v)]*.

veV (G2) ee(T(G1))NE(Gh)
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For v € (T(G1)) N V(G1), dr)(u) = 2dg,(u) and e € (T(Gy)) N E(Gy),
dray(e) = dg, () + dg, (y) where e = xy € E(G,). Therefore,

[[(GierG) = T Il [2de,(u)de,(v)]*x

ue€V(G1) veV(Ge)

[I  II [de(2)+de (y))de, (v)]*

veV(Ge) zyeE(G1)

—amra T T1 [, (w)d, ()T (G2 [T, (Ga))?

u€V(G1) veV(Ga)

— g [T, (GO)][TT, (Go)™ [T (G [T, (Ga))?

= e [LETLEP TGP

3.2. Second multiplicative Zagreb index of F-tensor products of graphs.
In this section, we proceed to obtain second multiplicative Zagreb index of F-
tensor products of graphs, where F € {S, T, T}, T'}.

The following theorem gives the second multiplicative Zagreb index of S-tensor
products of two graphs GG; and G,.

Theorem 3.5. If G and Gy are (ny,my) and (ng, ms) graphs, respectively, then
[L, (G1 ®s G2) = 16" [, (G1)*™[[1,(G2)] "™

Proof. By definition of second multiplicative Zagreb index, we have

HQ(Gl ®s GQ) = H [dG1®sG2 (U, U)]dG1®SG2(uyv)
(u,U)EV(G1®SG2)

- I1 [T [dsicy)(u)dg,(v)]*s@nde; @)y
u€(S(G1))NV(G1) veV(Ga)

[1 11 [ds(c)(e)dg, (v)]%s@n (e (),
vEV (G2) e€(S(G1))NE(G1)

For u € (S(Gy1)) N V(G1), ds@)(u) = dg,(u) and e € (S(G1)) N E(Gy),
ds(c,)(e) = 2. Therefore,

H2(G1 Qs GQ) = H H [dGl (u)dGQ (U)]dcl (wdey (v) X
ueV(G1) veV(Ga)

[T I [2de,(v)]*et

vEV(G2) e€E(G1)

= [L(G)P™ [ L(G) P am ™ [ [y(Ga)™

= 16 [ [o(G)P™2 [T (G2) ™. U

The following theorem gives the second multiplicative Zagreb index of T,-tensor
products of two graphs G; and Gs.

Theorem 3.6. If Gy and Gy are (n1,my) and (ng, mg) graphs, respectively, then
[L (G1 @1, Go) = [4096] ™™ (], (G1)]*"*[[[5(G2)]"™.
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Proof. By definition of second multiplicative Zagreb index, we have

d u,v
LG enG)= T [deere,(uv) @ ®n"
(uw)€V(G1®7,G2)
- I1 [T [dnycn(w)da, (v)]9r@nde; @) x

u€(T2(G1))NV(G1) veV(G2)

[dTQ(Gl)(e)dGQ ('U)]dT2(G1)(e)dG2 (v),
VeV (Ga) ee(S(G1)NE(GL)
For u € (Tg(Gl)) N V(G1>, dTQ(Gl)(u) = 2d01 (u) and e € (TQ(Gl)) N E(Gl),
dmy(cyy(e) = 2. Therefore,
[LGionG)= TI I [2de(u)dg,(v)]*%ede0)x
ueV (G1) veV(Ga)

[1 I [2de,(v)]e=t

veV(G2) e€eE(G1)

= 42 ([, (Gy)] "2 [ [ (Go)ma?mme [ [y (Go) P

= [4096]™ ™= [[[,(G1)["™2 [ 1o(G2)]*™. U

The following theorem gives the second multiplicative Zagreb index of T}-tensor
products of two graphs G; and Gs.

Theorem 3.7. If Gy and Gy are (n1,my) and (ng, ms) graphs, respectively, then
[ (Gi @n Go) = ([T, (G2 [[1,(Go)) M0+ [[T5 (Gh))Pm.

Proof. By definition of second multiplicative Zagreb index, we have

d, u,v
LG on G =TI [deere(uv)] @ ®ns"
(U,U)EV(G1®T1G’2)

- I1 [T [dric)(w)da, (v)]@r@nde; ) x
u€(T1(G1))NV(G1) veV(G2)

[1 I1 [dr,(cy(e)da, (v)]dTuGl)(e)ch(v)‘
vEV(G2) e€(T1(G1))NE(G1)

For u € (T1(G1)) N V(G1), drycy)(u) = de,(u) and e € (T1(Gh)) N E(Gy),
dry(cy(€e) = dg, (x) + de, (y) where e = zy € E(G1). Therefore,

[L(Gi@nG)= T I [de (u)dg,(v)]%e ) x

ueV (G1) veV(Ga)
I I [(de(@)+de, (1)da,(v)] @ e @Dic,

veV (G2) zyeE(G1)

= [L(GOP™ L (Go)P™ TT5(G)P™ [T, (Ge)]
= [[Lo(G)P" [T GG+ LGP

The following theorem gives the second multiplicative Zagreb index of T-tensor
products of two graphs GG; and G,.

Theorem 3.8. If Gy and Gy are (ny,my) and (ng, ma) graphs, respectively, then
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[T, (G1 @7 Ga) = 256™ ™2 [[], (G)] "= [[1o(G2)] ™ M & [ (G2,

Proof. By definition of second multiplicative Zagreb index, we have

[L(Gr@rG,) = Il [deyora, (u, v)]‘ereres(?)
(u,v)GV(Gl ®TG2)

- I1 II [dr)(u)da, (v)]dT(Gn(“)ng (v)
u€(T(G1))NV(G1) veV(G2)

1 I [ (), (v)iren @,
VeV (Ga) e€(S(G1)NE(GY)

For u € (T(G1)) N V(G1),dr)(u) = 2dg,(uw) and for e € (T(G1)) N E(Gy),
dsc,)(e) = da, (z) + de, (y) Where e = xy € E(G,) Therefore,

[LGierG)= TI T [2de(u)dg,(v)]*c096:(0)x

u€V(G1) veV(Ga)
[1 [T (e (2)+da, (y))da, (v)] @61 () +de, W)de, )

veV(G2) zye E(G1)

= 44mm2 [T, (Gy)] ™2 [T, (Go)* ™ [[T5(G )™= [T, (G2)] M EY)

= 256 (LG (G M TGP,

3.3. First neighbourhood Zagreb index of F-tensor products of graphs.
In this section, we proceed to obtain first neighbourhood Zagreb index of F-tensor
products of graphs, where F € {S, Ty, T}, T}.

The following theorem gives the first neighbourhood Zagreb index of S-tensor
products of two graphs GG; and Gs.

Theorem 3.9. If Gy and Gy are (n1,my) and (ng, ma) graphs, respectively, then

NMl(Gl ®S Gg) - 4M1(G1)NM1(G2) + HM(Gl)NMl(GQ)
Proof. By definition of first neighbourhood Zagreb index, we have

NM1<G1 X®s G2) = Z SG1®SG2 (u7 U)Q
(u,0)eV(G1®sG2)
- Z Z SG1®5G'2 (U, U)Q + Z Z SG1®5G2 <67 U)2
uGV(Gl) ’UGV(GQ) 6=U’U€E(G1) ’UEV(GQ)
2 2
- Y Y (Mawsem) + XX (Saldat +daw)
ueV (G1) veV(G2) e=wveE(G1) veV(Ga2)

Expanding and by applying summation, we get

NM, (G ®5 Go) = 4M, (G1)N M, (Go) + HM(G1)N M, (Gs).
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The following theorem gives the first neighbourhood Zagreb index of Ts-tensor
products of two graphs GG; and G,.

Theorem 3.10. If Gy and Gy are (ny,my1) and (ny, msy) graphs, respectively, then

NM(Gy @1, Ga) = AM,(G1)NM,(G) + AN M, (G1)N M, (G) + AN M, (Go) HM(G))
F16M (G )N M, (Gy).

Proof. By definition of first neighbourhood Zagreb index, we have

NMl (Gl ®Tg GQ) = Z SG1®T2G2 (u7 'U)Q
(u,v)EV(G1®@T1,G2)

- Z Z SG1®T2G2(u7U>2+ Z Z SG1®T2G2(€’U)2

ueV (G1) veV (Ga) e=uwveE(G1) veV (G2)

- Y Y (M) + 25600500

ueV (G1) veV (Ga)

DS (2SG2 dal()+dG2(U))>2.

e=uveE(G1) veV (G2)
Expanding and by applying summation, we get

NM1<G1 ®T2 GQ) - 4M1(G1)NM1(G2) + 4NM1(G1)NM1(G2) + 4NM1(G2)HM(G1)
+16My(G)N M, (Gy).

O

The following theorem gives the first neighbourhood Zagreb index of T-tensor
products of two graphs G and Gs.

Theorem 3.11. If Gy and Gy are (ny,m1) and (ny, ms) graphs, respectively, then

NM, (G @1, Go) = NM(Go)My(Gy) + NM, (G, )NMl(GQ)JrNMI(G YHM (G,)
+MH(Ga)xa(Gh) + 2NMy(Go) > d, (u)Se, (u)

ueV G1

+M{1<G2) Z (SGI (u) + S, (U» (dGl (U’) + de, (U>)2

uweE(G1)

+2 ) Sa(v)day(v) Y (Se(u) + e, (0)(da, (w) + de, (v)

veEV(G2) uweFE(G1)

—2M{(G2) D (S (u) + 86, (v)) (e, (1) + da, (v))°.

weE(Gr)
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Proof. By definition of first neighbourhood Zagreb index, we have

NM1<G1 ®T1 GQ) = Z SG1®T1G2 <u7v)2
(u,w)EV(G1®T1, G2)

- Z Z SG1®T1G2(uvU)2+ Z Z SGl®T102<€’U)2

ueV(G1) veV(Ga) e=wveE(G1) veV (G2)

= > > (Saz dél<>+sgl<u>)>)2

’U,EV G1) ’UEV(GQ

+ Z Z < dGl +dG1( ))(SGz(U>

e=uwveFE(G1) veV(G2)

2
A, (0)(S(0) + 56 (0) — (e (1) + ) ) -

Expanding and by applying summation, we get

NM;(G1 &1, Go) = NM;(Gy)Mi(Gy) + NM; (G, )NMl(GQ) + NMl(G YHM (G1)

M (Go)xa(Gh) + 2NMy(Ga) Y de, (u)Se, (u
uGV(Gl)

+M{(Ga) Y (S6,(u) + S6, (v)*(da, (w) + d, (v)

uweE(Gr)

+2 Z SQ(v>dG2 (U) Z (SGl (U’) + S¢, (U))(dch (U) + de, (U))2

veV(Ga) weE(Gr)
MG YD (S + S () () + i ()
weE(Gr)
0

The following theorem gives the first neighbourhood Zagreb index of T-tensor
products of two graphs GG; and G,.

Theorem 3.12. If Gy and Gy are (ny, m1) and (ng, msy) graphs, respectively, then
NM1<G1 ®T Gg) = 4HM(G1)NM1(G2) + 4NM1(G1)NM1(G2) + M4(G2)X4(G1)

FNM(G2) Y, (dg, (u) + S, (w)* = dxa(Gr) Y dE, (v) S, (v

u€V(G1) ueV(G2)

HANM(G2) Y Se, (u)(dg, (u) + Se, (u))

ueV(Gr)

+M{L(G2) Z (dG1 (u) + de, (U))2(SG1 (u) + Sc, (U))2

weE(Gh)

+4 Z SGz dé2 Z (dG1 (u) + dGl (1)))2(5@1 (u) + SGl (U))

veV (G2) weFR(G1)

—2M(G2) Y (dey(u) + da, (0))*(Se, (u) + S, (v))-

weE(Gr)
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Proof. By definition of first neighbourhood Zagreb index, we have

NM1<G1 X7 G2) - Z SG1®TG2 (u7 U>2
(u,)eV(G1®7G2)

- Z Z SG1®TG2<U7U)2 + Z Z SG1®TG2 ¢ U)

u€V (G1) veV (Ga) e=uwveE(G1) veV (Gz2)

-y ¥ (25@ )Seia(o >+sag<v><da<u>+scl<u>>

uGV(G1) UEV(GQ)

+ Y% (25@ (o () + doy (0) + a2, (v) (des (1)
)

e=uwveE(G1) veV (G2
e, (1) (Se () + Sea (v) — (der (u) + dal<v>>>) |

Expanding and by applying summation, we get

NM (G ®@1r Gy) = 4HM(G1)NM,(Gy) +4NM,(G1)NM(Gs) + M} (G2)xa(Gy )
+NM;(Ga) Y (dg, (u) + Se, (u))* — 4x3(G1) Z d2, (v)Sa, (v

+AN My (Go) G(VZ(:)Sel(U)(dél(U)+Scl(U)) -
+M{(G) ;G (1dc1(U) +de, (v))*(Se, (u) + S, (v))*
+4 VZG ;Z( 1) ;G (e, (1) + de, (v))*(Se, (w) + Se, (v)
—2M1(G22)) e;(G )(dcl(u) +(d21(v))2(5c;1 (u) + Sc, (v))-

4. Conclusion

In this paper, we have obtained first, second multiplicative Zagreb indices and

first neighbourhood Zagreb index of F-tensor products of graphs for each case
Fe{S Tr,T,T}.
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