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Abstract

In this paper, the exact formulae for the generalized degree distance, the
degree distance and the reciprocal degree distance of the tensor product
of a connected graph and of the complete multipartite graph with partite
sets of sizes mg, mq, ..., m,_1 are obtained. In addition we show that
the result given by Wang and Kang [J. Comb. Optim., online June 2014]
on the degree distance of the tensor product of graphs is incorrect, and
the corrected version of this result is the corollary of our main theorem.

1 Introduction

All the graphs considered in this paper are simple and connected. For a graph G, and
for vertices u,v € V(G), the distance between u and v in G, denoted by dg(u,v), is
the length of a shortest (u,v)-path in G. We also let dg(v) be the degree of a vertex
v € V(G). For two simple graphs G and H, their tensor product, denoted by G x H,
has vertex set V(G) x V(H) in which (g1, h1) and (g2, ho) are adjacent whenever
g192 is an edge in G and hihs is an edge in H. Note that if G and H are connected
graphs, then G' x H is connected only if at least one of the graphs is nonbipartite.
The tensor product of graphs has been extensively studied in relation to areas such
as graph colorings, graph recognition, decompositions of graphs, and design theory;
see [1, 3, 4, 18, 21].

A topological index of a graph is a real number related to the graph; it does not de-
pend on any labeling or pictorial representation of a graph. In theoretical chemistry,
molecular structure descriptors (also called topological indices) are used for model-
ing physicochemical, pharmacologic, toxicologic, biological and other properties of
chemical compounds [10]. There exist several types of such indices, especially those
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based on vertex and edge distances. One of the most intensively studied topological
indices is the Wiener index.

Let G be a connected graph. The Wiener index of G is defined as W(G) =

> dg(u,v), with the summation over all pairs of distinct vertices of G. This
u,v € V(Q)
definition can be further generalized in the following way:

Z d’\ (u,v)
u,veV(G
where d}(u,v) = (dg(u,v))* and X is a real number [11, 12]. If A\ = —1, then
W_1(G) = H(G), where H(G) is the Harary index of G. In the chemical literature
both W1 [28] as well as the general case W) were examined [8, 13].

Dobrynin and Kochetova [6] and Gutman [9] independently proposed a vertex-
degree-weighted version of the Wiener index called the degree distance or the Schultz
molecular topological index, which is defined for a connected graph G as DD(G) =
T Y (dg(u) + dg(v))dg(u,v), where de(u) is the degree of the vertex w in G.

u,veV (G

Note t(hzit the degree distance is a degree-weight version of the Wiener index. In
the literature, many results on the degree distance DD(G) have been put forward in
past decades, and they mainly deal with extreme properties of DD(G). Tomescu [25]
showed that the star is the unique graph with minimum degree distance within the
class on n-vertex connected graphs. Tomescu [26] deduced properties of graphs with
minimum degree distance in the class of n-vertex connected graphs with m >n — 1
edges. For other related results along this line, see [5, 16, 19].

The additively weighted Harary index(H,) or the reciprocal degree distance
(RDD) is defined in [2] as H4(G) = RDD(G) = & Y Ueldidel) ) 11y)

2 da(u,v
u,veV(G) G (u:)

Hamzeh et al. recently introduced the concept of the generalized degree distance
of graphs. Hua and Zhang [17] have obtained lower and upper bounds for the re-
ciprocal degree distance of a graph in terms of other graph invariants, including
the degree distance, Harary index, the first Zagreb index, the first Zagreb coindex,
pendent vertices, independence number, chromatic number and vertex- and edge-
connectivity. Pattabiraman and Vijayaragavan [22, 23] have obtained the reciprocal
degree distance of the join, tensor product, strong product and wreath product of
two connected graphs in terms of other graph invariants. The chemical applications
and mathematical properties of the reciprocal degree distance are well studied in
(2, 20, 24].

The generalized degree distance, denoted by H,(G), is defined as H)(G) =

3 Z( )(dg(U) + de(v))dy(u,v), where X is a any real number. If A = 1 then
u,veV (G

H\(G) = DD(G), and if A = —1 then H,(G) = RDD(G). The generalized degree

distance of unicyclic and bicyclic graphs are studied by Hamzeh et al. [14, 15]. Also

they have given the generalized degree distance of the Cartesian product, join, sym-

metric difference, composition and disjunction of two graphs. It is well-known that
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many graphs arise from simpler graphs via various graph operations. Hence it is im-
portant to understand how certain invariants of such product graphs are related to
the corresponding invariants of the original graphs. In this paper, the exact formulae
for the generalized degree distance, degree distance and reciprocal degree distance
of the tensor product G X Ko m,,....m._1, Where Ky my . m, , is the complete mul-
tipartite graph with partite sets of sizes mg, my, ..., m,_1 are obtained. We show
in Section 2 that the major result proved in the paper [27] is incorrect, and the cor-
rected version of this result is a corollary of Theorem 2.5 proved by us. In addition,
we have given a counterexample to justify our claim.

The first Zagreb index is defined as M;(G) = 5. dg(u)?. In fact, one can
ueV(G)
rewrite the first Zagreb index as M,(G) = > (dg(u)+dg(v)). Zagreb indices are
weFE(G)
found to have applications in Quantitative Structure Property Relationship (QSPR)

and Quantitative Structure Activity Relationship (QSAR) studies as well; see [7].

Ifmg=m = -+ =my_1 =sin Ky m, .. ,m_, (the complete multipartite
graph with partite sets of sizes mg, mq, ..., m,_1), then we denote this graph by
K. For S C V(G), (S) denotes the subgraph of G induced by S. For two
subsets S,T C V(G), not necessarily disjoint, by the notation dg(S,T) we mean
the sum of the distances in GG from each vertex of S to every vertex of T'; that is,

dg(S, T) = Z dg(S,t).

seS,teT

2 Generalized degree distance of tensor product of graphs

Let G be a connected graph with V(G) = {vg, v1,...,v,—1} and let Ky omy. o ome o
r > 3, be the complete multiparite graph with partite sets Vg, Vi, ..., V.1 with
Vil = my, 0 < i <r—1. In the graph G X Ky my....m._y» let Bij = v; x Vi, v, € V(G)
and 0 < 7 <r — 1. For our convenience, we write

n—1 r—1
V(G) X V(K my, omp—1) = U {Ui X U V}}
j=0

1=0

N L_J{{viX%}U{UiX‘G}U"'U{”iXVT—l}}

n—1

= U {Bl()UBﬂUUBZ(T_l)}, where Bij =v; X ‘/J
=0

1

U By

1
—0

r
n
)

i=0
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r—1

Let = {Bjj}i=o0.1,.,n-1. We call X; = U Bij a layer and Y; = U B;j a column

7=0,1,.,r—1
of G X Ky my,....m._,; see Figures 1 and 2 Clearly, a layer (respectlvely, column)
is an independent set in G' X Ky m,,...m,_,; i particular, B;; is an independent
set. Further, if v;u, € E(G), then the subgraph (B;; U Byp) of G X Ky my,...m,_, 18
isomorphic to Ky, or a totally disconnected graph according as j # p or j = p.
This is used in the proof of the next lemma.

vertices of Ky m,.....

me—1
Vica

Vo

vertices of GG
<

Vg

o
If v;vy, is on a triangle v;v;vy in G, then the distance from
a vertex in By to a vertex in By, is 2 and a shortest path
is shown with broken edges. If v;v; is an edge but not
on a triangle in G, then the distance from a vertex in
Bj; to a vertex in By, is 3 and a shortest path is shown

with solid edges. ,
Fig. 1

The proof of the following lemma follows easily from the properties and structure
of G X Ky my,....m,_, and the paths as shown in Figures 1 and 2.
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vertices of Ky my....m.

s

-
s

vertices of GG

&J
]
l
]
]
l

]
]
]

If the distance d from v; to vy in G is even (resp. odd),
then the distance from a vertex in B;; to a vertex in By,
is d (resp. d) and a shortest path is shown with broken
(resp. solid) edges.

Fig. 2

Lemma 2.1. Let G be a connected graph on n > 2 vertices and let B;;, By, € £ of
the graph G' X Ky my,....m,_., where r > 3.

(i) The distance between any two distinct vertices in B;j is 2.

(it) The distance between any two wvertices one from B;; and another from Bj,,
J# D, is 2.

(1it) The distance between any two vertices one from B;; and another from By,
i # k, is 2 or 3 according as vyvy lies on a triangle in G or vivy € E(G) and
Vv does not lies on a triangle in G.

() Ifvivy € E(G), then the distance between two vertices, one in B;; and the other
in By, i1 # k, 7 #p, is 1.
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(v) Ifvivy ¢ E(G), then the distance between two vertices, one in B;; and the other
in By, is dg(vs, vg).

The proof of the following lemma follows easily from Lemma 2.1, and hence it
is left to the reader. This lemma is used in the proof of the main theorem of this
section.

Lemma 2.2. Let G be a connected graph on n > 2 vertices and let B;;, By, € % of
the graph G' = G X Ky my. .. .m,_,» Where r > 3.

(i) If vivy, € E(G), then

mjmpa ij 7é b,
d’\,(BZ-j, Byy) = 2)‘mj2, if 7 =p and vy is on a triangle of G,

3)‘m]2~, if 7 = p and v;vg is not on a triangle of G.

mgmy dg(viavk)v Zf j %pa

(ii) If vivr & E(G), then dpy(Bij, Bry) = Lo
* S m3 dgy(vi,vg), if j=0p-

2/\ ) o 1 . S
(iii) d}(Bij, Bip) = Am”(m” . ) ' =
2mymy, if j#p.

Proof. (i) Let v;uy € E(G).

If 7 # p, then the distance between a vertex of B;; and a vertex of By, is 1 in
G’ and there are m;m,, pairs of vertices between B;; and By,; hence dg, (Bi;, Biy) =
m;my.

If 7 = p and v;vy, lie in a triangle (respectively, not in a triangle), then the distance
between a vertex of B;; and a vertex of By; is 2* (respectively, 3%) in G’, and there are
g:b\f ;;airs of vertices between B;; and By;; hence d (Bij, Bij) = 2’\mj2» (respectively,

ms).

(1) If v;up ¢ E(G), then the distance from a vertex of B;; to a vertex of By, (re-
spectively, By,) is d}(vi,vx) in G’ and there are m;m, (respectively, m?) pair of ver-
tices between B;; and By, (respectively, By;); hence dgy (Bij, Brp) = mymy,dd:(vi, vg)
(respectively, dgy (Bij, Bi;) = m3dgy(vi, vg)).

(77) The distance between a vertex of B;; and a vertex of B;, (respectively, B;;)
is 2* (respectively, 2*) in G/, and there are m;(m; — 1) (respectively, m;m,) pairs of
vertices between B;; and B;, (respectively, B;;); hence d} (B;;, Bij) = 2 m;(m; — 1)
(respectively, d3, (Byj, Bip) = 2 m;m,). u

Lemma 2.3. Let G be a connected graph and let B;; be in G' = G X Ky my, ... mo_y -
Then the degree of a vertex (v;,u;) € Byj in G’ is de/((vi,u;)) = da(vi)(no — my),

r—1
where ng = Y m;. |
J=0
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r—1

Remark 2.4. The following sums hold: ng omymy = 2q, Y, m; = ng — 2q,
J#p Jj=0
Sl 0 MMy, = nj — 2noq — Zm =y L om;m.  and
J#p J=0 J#p
r—1 r—1 r—1
SRCIRED SRS SRR SEE
Jp=0 J=0 Jp=0
J#Pp J#p
r—1
where ng = Y m; and q is the number of edges of Ky my, ... mp_1- [ |
7=0

Next we determine the generalized degree distance of G' X Ky iy, . om, s -

Theorem 2.5. Let G be a connected graph with n > 2 vertices and m edges and let
Es be the set of edges of G which do not lie on any C3 of it. If ng and q are the
numbers of vertices and edges of Ky my....m, 1, T = 3, respectively, then

-----

Hy(G X Kooy ooomyy) = 210q Hx(G) + 222 mg(ng — 1)+

((2/\ — )M (G) + @ Z (dG(Uz’) + dG(vk)>) (ng — 2qng —S m?)

v;vE € E2

Proof. Let G' = G X Kynymy, ... m,_,- Clearly,

H\(G) = ! > (dG'(Bz‘j)+dG/(ka))d?;/(Bz'jaka)

B;;, By, €%

<i i (dG’(Bij) +dG’(Bip))dg'(szaB )

i=07,p=0
J#p
n—1 r—1
+ )Y <dG'(Bz‘j) + dG’(Bkj))dé:/(BijaBkj)
i,l;:Oj:O
i#k

N | —

n—1 r—1

+Y > (dG,(Bij)+dG/(ka))dg,(Bij,ka)
i,k=07,p=0
itk j#P

ZZ (dor(By) + der (By) ) o (B, B >)

= 5{Al+AQ+A3,+A4}, (2.1)

where A; to A, are the sums of the above terms, in order.
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We shall calculate A; to Ay of (2.1) separately.

n—1 r—1

(A;) First we compute >, > (dG/(BZ-j) + dG/(Bip))dg,(BZ], Biy).
i=0j,p=0
J#D

i
L
-
\

L

(dor(By) + der (Byy) ) i (Bys, By)

1=0 7,p=0
J#p
n—1 r—1
= ((m0 = ms)da(vs) + (no = my)do(vr) ) 2 mym,
i=0 j,p=0
J#p
by Lemmas 2.1, 2.2 and 2.3
n—1 r—1
= Z 2)\ (277,0 —m; — mp> dg(vi)mjmp
i=0 j,p=0
J#Fp

r—1
_ oM2 m<4noq —nd+ Z mj?), by Remark 2.4.
=0

r—1 n—1

218

(Az) Next we compute » . > (dG/(Bij)—l—dG/(Bkj))dg\;,(Bl-j, Byj). For this, initially

7=04,k=0
i#k
n—1

we calculate > (dG/(Bij> + dG/(Bkj))dg/(Bz-j, Byj).
’L,ik;é:k;o
Let Fy = {uwv € E(G) |uwv is on a C3 in G} and By = E(G) — Ej.

n—1

™

(dG, » +dG/(Bk])>d’C\;,(Bij,Bkj)

i, 0

’L

&) w||

-1

= (dG’ (Bij) + der (Bkj)> d¢y (Bij, Br;)
i k=0

vivg ¢ E(G)
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=+ Z (dG’ z] + dG’(Bk])>d>C\;’ (BZ]’ BkJ)
i, k=0
i;ék
ViV €E1

+ Z (dG/ ij +dG’(Bk])>d>C\¥’(Bij’Bkj)
i, k=0
i;ék

v;vg € Fo

n—1

= > (no—my)(da(vi) + da(ve))m d(vi, vk)
i, k=0
ik
vivg ¢ E(G)
n—1

+ Y (o —my)(da(vi) + dg(vr)) 2 m?
i, k=0
ik
vV € B
n—1
+ Z (no — m;)(dg(vi) + dg(vg))3* m?, by Lemmas 2.2 and 2.3
i, k=0
ik
vV € Fa

n—1

= > (no- mj)(dG(Ui) + dG(Uk))W? dey (v, vk)
i k=0
ik
vivg & B(G)

n—1

+ Y (no—my) (dG(Ui) + dG(”k)) (2A mi +mj — m?)
i, k=0
ik
UivkeEl

n—1

+ > (no—mj)<dG(Uz’)+dG(’Uk)><3Am?+m?_m?>
i k=0
itk

vVE € Fa
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n—1
= ( Z (no — mj)<dG('Ui) + dG’(Uk)>m? dey (v, vk)
1,il;=kO
viv, ¢ E(G)

n—1

+ Y (o —my)(do(v) +de(vr) )m? d(vi, )
1,1'1;2160
v;vE € Eq

n—1

+ Y (no—my) (dc(”i) + dG(Ok))W? dg:(vi, Uk))
Z,i/;ézko
Vv € E2

n—1

+ Y (g —my) (dG(”i) + dG(%)) (2 = 1)m}
Z,il;zko
vk € By

n—1

Y (o= my)(da () + do(v) ) (3~ Dy,
i,k=0
itk

Vv € E2

since dé(vi,vk) =1 if vju, € E7 and v;v, € Eo

n—1

= > (0 —my)(do(wi) + d(vr) )m? d(vi, ve)
i, k=0

~

n—1

n—1
+ Z (no —my) (dG(Uz’) + dg(vk)> (2)‘ — 1)m§>

n—1
= (ng —mj)m3 (2HA(G) +2M1 (G)(2* =1) + (3* = 2) 3 (da(vs) + da(vr)) (2.2)
l,ik;ézko
ViV € Eo
where M;(G) is the first Zagreb index of G. Note that each edge v;vy, of G is being
counted twice in the sum, namely, v;v; and vgv;.
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Now summing (2.2) over j = 0,1,...,r — 1, we get
r—1 n-—1 r—1
>3 (dor(By)) + dor(Biy) ) dis (Big, Biy) = (n = 2am0 = > m?)
j=0i,k=0 =0
i#k
n—1
X (ZHA(G) +22 = )M(G)+ (3* = 2Y) D (da(v) + dG(vk))>,
i k=0
i
v;vE € Fo

by Remark 2.4.

n—1 r—1

(A3) Next we compute > > (dG/(B,-j) + dG/(ka)>dg,(Bij, Bip).
i,k=0j,p=0
i#k Jj#p

i
R
<
\

R

(dG'(Bz'j) + dG'(ka)>d?;/(Bz‘j7 Byy)

10

i, 0j,p=0

ik j#p

n—1 r—1

= > ((ro = my)da (i) + (no — mp)da(vx) ) mymy d(vi, vr),

i,k=07,p=0

izk j#p

by Lemmas 2.2 and 2.3

n—1 r—1

221

(2.3)

= 3> ((nomymy — mmy)da(va)d (i, vy) + (nomgmy —mjm2)da (v)d (vi, v

i,k=035,p=0
itk J#P
n—1 r—1
= > ) nemymy, (dc(w) + dG(“k))d)é(Uhvk) — mimpda (vi)dey (vi, vg)
i k=0j,p=0
itk J#P
—mjm?,dg(vk)dé‘;(vi, Uk),
by Remark 2.4
r—1
= 2qno(2HA(G)) — (n§ — 2qno — Y _ m})(2HA(G))
=0
r—1
= (4n0q —nd + Zm >2H)\(G)
7=0

(2.4)
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n—1 r—1

(A4) Finally, we compute > > (dG/<Bij) + dG/(Bij))dg,(Bij, Bij).
i=0j=0
n—1 r—1
>N <dG'(Bz‘j) + dG’(Bij)>dé:f(Bij» Bi;)
i=0j=0
n—1 r—1
= Y ) 2 ng — my)da(vi)m;(m; — 1), by Lemma 2.2
i=0j=0
n—1 r—1
= (Z dG(vi)> > 2 (ng = my)my(m; — 1)
i=0 =0
r—1
= 2y (ng —2npq — 2q — Z mi’), by Remark 2.4. (2.5)
=0

Using (2.1) and the sums Ay, Ay, Az and A4 in (2.2), (2.3), (2.4) and (2.5), respec-
tively, we have,

H)\(G") = 2noq H\(G) + 2)‘+2mq(n0 -1)

A (3" —2Y) 3 = 3
+<<2 —DMI(G) + 5 Y (da<vi>+da<vk>))(no2qno Somd).
v;vE € Fo i=0

Using A = 1 in Theorem 2.5, we have the following corollary, which is a corrected
version of the main theorem proved by Wang and Kang [27].

Corollary 2.6. Let G be a connected graph with n > 2 wvertices and m edges and
let Ey be the set of edges of G which do not lie on any Cs of it. If ng and g
are the numbers of vertices and edges of Ky my,...m, 1, T = 3, respectively, then

DD(GmeWL__,mH):znquD(G)+8mq(no—1)+(Ml(G)+§ S (de(v) +

VU € Eg

da(w) (n = 20m0 — 3 m?). .

j=0

Counterexample: One can easily find the degree distance of the graph Ky x Kz 29
(see Fig. 3) is 960. For this graph the result given by Wang and Kang [27] is not
correct.
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Figure 3 Tensor product of Ky and Ks 29

Using Corollary 2.6, we have the following corollaries.

Corollary 2.7. Let G be a connected graph with n > 2 vertices and m edges. If each
edge of G is on a Cs, then DD(G X Ky my.....my1) = 2qno DD(G) +8mgq(ng — 1) +

r—1
M, (G) <n8 —2qno — Y. mg?), r>3. n

j=0

For a triangle free graph, E; = F(G) and hence ) (d@(vi) + dg(vk)> =
vV € Eo
M (G).

Corollary 2.8. If G is a connected triangle free graph on n > 2 wvertices and m
edges, then DD(G X Ky my,...m._,) = 2qno DD(G) + 8mg(no — 1) + 2M;(G) (ng -

r—1

Qqno—ng?), r>3. |
j=0

Ifm; =5, 0<i<r—1,in Theorem 2.5, Corollaries 2.7 and 2.8, we have the
following corollaries.

Corollary 2.9. Let G be a connected graph with n > 2 vertices and m edges. Let Fo
be the set of edges of G which do not lie on a triangle. Then DD(GX K, (5)) = r*s*(r—
1)DD(G) +4mrs? <T28 —r—rs+ 1) + (Ml(G) +12 > <d(;(vz-) + dg(vk)>>7"83(7" -

v;vE € E2

1), r>3. ]

Corollary 2.10. Let G be a connected graph with n > 2 wvertices and m edges. If
each edge of G is on a Cs, then DD(G x K,(5)) = r*s*(r —1)DD(G) + M (G)rs*(r —

1)+4mr32<r25—7“—7‘s+1), r> 3. |
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Corollary 2.11. If G is a connected triangle free graph on n > 2 wvertices and m
edges, then DD(G X K, )) = r?s*(r — 1) DD(G) + 2M,(G)rs3(r — 1) + 4mrs? <r25 —

7’—7’8—|—1),T23. [ ]

If we consider s = 1, in Corollaries 2.9, 2.10 and 2.11, we have the following
corollaries.

Corollary 2.12. Let GG be a connected graph with n > 2 vertices and m edges. Let

Es be the set of edges of G which do not lie on a triangle. Then DD(G x K,) =

r2(r=1)DD(G) + (Mi(G) +3 5 (dou) + doluy))) +4mr(r =12, r > 3. m
VU €2

Corollary 2.13. Let G be a connected graph on n > 2 wvertices with m edges. If

each edge of G is on a Cs, then DD(G x K,.) = r*(r —1)DD(G) + M (G)r(r — 1) +

4r(r — 1)*>m, where r > 3. u

Corollary 2.14. If G is a connected triangle free graph on n > 2 vertices and m
edges, then DD(G x K,.) = r*(r —1)DD(G) +2r(r — 1) M (G) +4r(r — 1)2m>, r> 3.
|

Using A = —1, in Theorem 2.5, we obtain the reciprocal degree distance of tensor
product of complete multipartite graph K, m,....m, , and a given connected graph

G.

Corollary 2.15. Let G be a connected graph with n > 2 vertices and m edges and let
E5 be the set of edges of G which do not lie on any C3 of it. If ng and q are the num-
bers of wvertices and edges of Ky my,...m.1, ¥ > 3, respectively, then RDD(G X

Koy s) = 2000 RDD(G) + 2mang — 1) — (M€ 4 L 5 (do() +

vV € Eo

dg(vk)>> (ng — 2qng — Til m?) |

=0
Using Corollary 2.15, we have the following corollaries.

Corollary 2.16. Let G be a connected graph with n > 2 wvertices and m edges. If
each edge of G is on a Cs, then RDD(G X Ky my. ...m,_1) = 2qno RDD(G)+2mgq(ny—

r—1
1)_w<n8—2qno—zom§>, r> 3. [
]:

Corollary 2.17. If G is a connected triangle free graph on n > 2 vertices and m
edges, then RDD(G X Koy mi...m._,) = 2qno RDD(G) + 2mq(ng — 1) — 249 (n% -

3
r—1

2qn0—2m§>, r>3. |
i=0

Ifm; =s, 0 <1 <r—1,in Theorem 2.5 Corollaries 2.16 and 2.17, we have the
following corollaries.
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Corollary 2.18. Let G be a connected graph with n > 2 wvertices and m edges.
Let Ey be the set of edges of G which do not lie on a triangle. Then RDD(G X

Ky (s) = r?s*(r —1)RDD(G) +mrs” (TQS—r—rerl) - (M +i o (dG<Ui> +

vV € Fa

dg(vk)>>rs3(r —1), r>3. n

Corollary 2.19. Let G be a connected graph with n > 2 vertices and m edges. If
each edge of G is on a Cs, then RDD(G x K,(5)) = r?s*(r —1)RDD(G) — MlT(G)rsB(r—

1)+m7‘52<r25—r—r5’+1),r23. n
Corollary 2.20. If G is a connected triangle free graph on n > 2 wvertices and m
edges, then RDD(G x K,(s)) = r?s*(r — )RDD(G) — 2280953 (1 — 1) 4-mrs? <r25 -
r—rs+1>,r23. u

If we consider s = 1, in Corollaries 2.18, 2.19 and 2.20, we have the following
corollaries.

Corollary 2.21. Let G be a connected graph with n > 2 vertices and m edges. Let
Es be the set of edges of G which do not lie on a triangle. Then RDD(G x K,.) =

r(r—1) (rRDD(G) —sM(G)— 5 Y (de(w) + de(uy)) + (r — 1)m>, r>3 m

v,V EFE2

Corollary 2.22. Let G be a connected graph onn > 2 vertices with m edges. If each
edge of G is on a Cs, then RDD(G x K,.) = r(r—1) (rRDD(G)—%Ml(G)jL(T—l)m),
where r > 3. ]

Corollary 2.23. If G is a connected triangle free graph on n > 2 vertices and m
edges, then RDD(G x K,.) =r(r — 1)(7‘RDD(G) —2M(G) + (r — 1)m>, r>3 n
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