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Abstract: In this paper we present some new products on undirected graphs, explain them by examples and introduce some properties
of these products. Moreover, we define the neighborhood set of vertices in these products and examine their sizes.
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1 Introduction

A graph product is a binary operation on graphs. mainly, an operation that takes two graphs G; and G, and produces a
graph H with the properties that the vertex set of H is the Cartesian product V(Gy) x V(Gz), in which V(G;) and V(G>)
are the vertex sets of G| and Gy, respectively. While vertices (uj,uz) and (vi,v,) of H are adjacent if some conditions
about uy, vi in G1 and u», v in G, are fulfilled. In the literature, product graph is presented to establish new graphs and
investigate their properties and applications, among them, intersection, union, join, Cartesian product, Kronecker
product, strong product and composition product of graphs. A graph G is a finite non empty set of elements called
vertices together with a set of unordered pairs of distinct vertices of G called edges. The vertex set of G is denoted by V
or V(G), while the edge set is denoted by E or E(G). A graph G with vertex set V and edge set E may be denoted by an
ordered pair (V,E). The cardinality of the vertex set of a graph G is called the order of G and is denoted by p or [V(G)|,
while the cardinality of its edge set is called the size of G and is denoted by ¢ or |E|. Two vertices u and v are said to be
neighborhood of each other if # and v have a common edge in G. The set of all neighborhoods of u is said to be open
neighborhood of u and it is denoted by N(u); the set of all neighborhoods of u together with u is said to be the closed
neighborhood of u in G and it is denoted by N[u]. The degree of a vertex v in a graph G, denoted by degg(v), is the
number of edges incident with v. The adjacency matrix A(G) or A = [g;;] of a labeled graph G of order p and with vertex
set V(G), V(G) = {vi,v2,...,vp} is a p X p matrix in which a;; = 1 if v; and v; are adjacent, and 0 if they are not. For
details we refer to [1], [2], [3], [5] and [6].

Harary and Wilcox [6], introduced some new Boolean operations on undirected graphs and determined the their
adjacency matrices. Also, they studied some invariants and relations of Boolean operations. El-kholy et al in [9], defined
some new operations on undirected graphs and examined the relations between the folding of a given pair of graphs and
the folding of a graph generated from them. Shibata and Kikuchi [3], defined new two products on graphs called skew
product and the converse skew product and they found relations between these two products and other products on
graphs. Also, they investigated several classes of graph products. The purpose of this paper, is to construct new graphs

generated from product on undirected graphs by means of the concept of coneighbor set vertices.
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2 Properties of Coneighbor Graphs

In this section, we introduce some definitions and results of coneighbor graphs.

Definition 1.[8] Two vertices (edges) are said to be coneighbor if and only if they have the same set of neighborhood

vertices (edges).

Definition 2.[8] A graph G is said to be coneighbor graph if it contains a set of coneighbor vertices, while a graph G is

said to be an edge coneighbor graph if it contains a set of coneighbor edges.

Definition 3.[5] The set of all coneighbor of u is the open coneighbor of u or the coneighbor set of # and it is denoted by
CN(u); the set CN[u] = CN(u) U {u} is the closed coneighbor of u in G.

Definition 4.[8] The coneighbor matrix con(G) or con = [c;;] of a labeled graph G of order p and with vertex set V(G),
V(G) ={v1,v2,...,vp} is a p X p matrix in which ¢;; = 1 if u; and u; are coneighbor, and 0 if they are not.

Definition 5.[5] The Kronecker product of two matrices M(,, ) @ Ny is the (m x I) x (n x k) matrix is given by
m“N ml,,N

Myyxn @ Ny =

muy N ... myN

Theorem 1.[5] The sum of degrees of the vertices of a graph is equal to twice the number of its edges. That is
Yuegdeg(u) =2q.

In this paper, we use the symbol A; and A; is the number of the sets of pairs of coneighbor vertices in a graph G and G»,

respectively.

3 Coneighbor Products on Graphs

In this section, we define some new products on undirected graphs and present some properties and results of these new

products.

Definition 6.Let G| and G, be two graphs, the coneighbor Cartesian product of graphs G| and G is the graph denoted

by Gi| C* |G, whose vertex set is Vi X Vo and two vertices u = (uy,up) in Gy and v = (vi,v2) in G, are adjacent in

Gi| C* |G, if and only if either:

1.uy is coneighbor to uy in Gy and vi = vy in Gy, or

2.u1 = up in G and vy is coneighbor to v, in G;.
The following results can be proved easily.

Proposition 1.Let G| and G, be two graphs with vertex sets p1, pa respectively, then the following statements are fulfilled.

1.p(G1 C>< G2)=p1 X p2.

2.Gi| C* G2 =G, C* |Gy.

3.If G| and G, are coneighbor graphs, then G| C* |G, is coneighbor graph.
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4.If Gy and G, are coneighbor bipartite graphs, then G;| C* |G, is disconnected.

5.If one of G| or G, is non-coneighbor graph, then G| C* |G, is disconnected.

6.If G| and G, are non-coneighbor graphs, then G;| C* |G, is null graph of order p; x p.

In the following theorem, we calculate the sum of degrees of coneighbor vertices.

Theorem 2. Let G be a coneighbor graph and u € G, then

Y deg(CN(u)) = deg(u)A,

ueG

where A is the number of pairs of coneighbor sets containing u.

Proof. The proof is obvious when CN(u) = ¢. Let G be a graph such that CN(u) = {u1,u2,...,uy}, then they have the
same neighborhoods, so the degree of each coneighbor vertex is equal to the number of neighborhoods. that is, deg(u) =
deg(u;) = ¢ 1 <i < n. Also, we have A = n and hence

Z deg(CN(u)) = deg(u)A = nc.

ueG

Theorem 3. If (u,v) in Gi| C* |Gy, then

N (u,v) = {CNg, (u) x {v}}U{{u} x CNg, (v)}.
G| C* 6,
Proof. From Definition 6, we have a vertex (u;,v;) € N (u,v), 1 <i< py,1 < j< py,ifu is coneighbor with u
G| C* 6,
in Gy and v; = v or ; = u and v; is coneighbor with v in G,. That is, if N (u,v) = {CNg, (u) x {v}}U{{u} x
G| C* |6,

CNG2 (V)}

Theorem 4. The size of Gi| C* |G, is given by

q(Gi| C* |G2) = p1&a+ p2A;.

Proof. By Theorem 3, we have N (u,v) = {CNg, (u) x {v}} U{{u} x CNg,(v)} Therefore,
G| C* 6,
N (u,v)| = |CNg, (u)| + |CNg, (v)|
G| C* 6,
deg (u,v) = deg(CNg, (1)) +deg(CNg, (v)).
G| C* |6,
Hence,

Z Z deg (u,v) = Z Z deg(CNg, (u))

ueG, veGy G| C* 6, vEG, uEG

+ Y Y deg(CNg, (v))

ucGyveGy
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Uy

u;

Vi Vs

vz Va

Y ) deg (u,v) =p2 Y, deg(CNg, (u))+p1 Y, deg(CNg,(v))

uEGl VEGZ G C‘>< Gy

By Theorem 1 and 2, we have

ueG veGy

2q(Gy| C* |Gy) = padegg, (u)A; + pidege, (v)Ay

If u and v are coneighbor vertices in Gy or Gy, then there exists an edge between them in G| C*

2q(G1 c* Gz) =2p14r +2prA;.
Hence, ¢(G|(C*)G2) = p142 + p2A4;.

Proposition 2. The coneighbor matrix of G| C*

G»>, so we have

G is given by

con(Gi| C* Ga2) = (con(Gr) ®1,,) + (I, @ con(G2)).

Proof. Directly by Definition 6, we get the result.

Therefore, con(G1) ®1,, is equal to a (0, 1)-matrix of size (p1 % p2) X (p1 x p2) and each entry one in con(G ) replaced

by I,, and I,, ® con(G,) is equal to a matrix of size (p; X p2) X (p1 X p2) and each entry one in the main diagonal

of 1, replaced by the con(G,). Hence, con(G

C><

G2) = (con(G1) ®1),) + (I, @ con(G2)) = A(G,

adjacency matrix of Gj| C* |G, of size (p1 X p2) X (p1 X p2).

C><

G,) is the

For example, Consider the graphs G| = P; and G, = Cy4 are shown in below. Where p(Gi| C* |G2) =p1 X pa=3x4=12

and ¢(G1| C* (G2) = p1A2+ p2A; =3(2) +4(1) = 10.

The graph G| C* |G, is illustrated below:
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Definition 7. Let G| and G, be two graphs, the coneighbor tensor product of graphs Gi and G, is the graph denoted

by Gi| C* |Gz whose vertex set is Vi X Vo and two vertices (u1,v1) , (u2,v2) in Gy are adjacent in Gi| C* |Gy if [u; is

coneighbor to uy in Gy and vy is coneighbor to vy in Gs).

The proof of the following results are obvious.

Proposition 3. Let G| and G> be two graphs, then the following statements are true:

1.p(Gy| C* |G2) = p1 X pa.

2.Gy| C* G = G,(CY)G.

3.If Gy and G, are coneighbor graphs, then G|| C* |G, need not be a coneighbor graph.

4.If G| and G, are coneighbor bipartite graphs, then G1| C* |G, is disconnected.

5.If one of G or Gy is non-coneighbor graph, then G| C* |G, is disconnected.

6.1If Gy and G, are non-coneighbor graphs, then Gy C* |G, is null graph of order py X p>.

Theorem 5. If (u,v) € G| C* |Gy, then

N (u,v) = {CNg, (u) x CNg, (v)}.

Gl C* 6,

Proof.From Definition 7, we have (u;,v;) € N (u,v), 1 <i<pp,1 < j<py,ifand only if u; is coneighbor with

G| C* (6,

u in G and v; is coneighbor with v in G,. That is, if and only if (u;,v;) € N

Theorem 6. The size of Gi| C* |G is given by q(G1| C* |G2) = 2A,A,.

Proof.By Theorem 5, we have

G| C* |6,

(u,v) = {CNg, (u) x CNg, (v)}.

N (u,v) = {CNg, (u) x CNg, (v)}

G| C* |6,

Hence, we have

N (u,v)| = |CNg, (u)[|CNg, (v)].

G| C* 6,

Therefore,

deg (u,v) = deg(CNg, (u))deg(CNg, (v)).

Gl C* 6,

This implies that

Z Z deg (u,v) = Z deg(CNg, (u))

ucGyveGy Gy C* G, ucG

By Theorem 1 and 2, we have

Z deg(CNg, (v))

veGy

29(Gi| C* |G2) =degg, (u)Ardegg, (v)Ar
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(u, w) -

(ug, vz)
(uy, vs)

(uy, va)

(uz, w)

fua. vl
(us, val

{us, v3)

iuil "“]

& (uz va)

GI[CG:

If u and v are coneighbor vertices in G| or G», then there exists an edge between them in G

C*

2q(G1 G2) = 2A22A1.

Hence, ¢(G| C* |G2) =24,A;.

Proposition 4. The coneighbor matrix of G1| C*

C*

con(Gy

Proof. Follows directly from Definition 7.

From Proposition 4, we deduce that con(G;| C*

one in con(Gy) replaced by con(G,). Hence, con(G,| C*

matrix of G¢| C*

Theorem 6.

Example 1.Consider the graphs G| = P; and G, = Cy, then G

G,) =

G, of size (p1 X p2) X (p1 X p2). In the following example, we calculate the size of G

C* G2, so we have

G, is given by

G2) = (con(G1) ®@ con(Ga)).

G,) is equal to a (0, 1)-matrix of size (p; X p2) X (p1 X p2) and each entry

(con(G1) @ con(Gz)) =A(Gi| C* (G») is the adjacency

C* |G, using

C* |G, is described below.

Where p(Gl C* Gz) =pi1p2 = 3x4=12and q(G1 C*

Gy) = 2414, =2(1)(2) = 4.

Definition 8.Let G| and G, be two graphs, the coneighbor strong product of graphs G and G, is the graph denoted by

Gy C°
following conditions hold:

1.uy is coneighbor to uy in Gy and vi = vy in Gy, or

2.u1 = up in Gy and vy is coneighbor to v, in Gy, or

G whose vertex set is V1 X Vo and two vertices (u1,vy) and (up,v,) are adjacent in Gy

C° |G, if one of the

3.uy is coneighbor to uy in Gy and vy is coneighbor to vy in G;.

The following results are clear.

Proposition 5.Let G| and G, be two graphs, then:

1.p(Gy| C°

CO

G2) = p1 X pa.

2.G, G2 2 Gy C° [Gy.

3.If G| and G are coneighbor graphs, then G1G2 need not be a coneighbor graph.

4.If G| and G, are coneighbor bipartite graphs, then G| C°

G, is disconnected.
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5.If one of Gy or G is non-coneighbor graph, then G

6.If G| and G, are non-coneighbor graphs, then G

Theorem 7.For each vertex (u,v) in Gi| C° |Gy, we have

C° |G, is disconnected.

CO

G is null graph of order p; X p,.

N (”vv) = {CNGI (”) X {V}} U {{u} x CNg, (V)} U {CNGI (”) x CNg, (V)}

Gy C° |G,

Proof.The proof follows from Theorem 3 and 5.

Theorem 8.The size of G1| C° |Gy is given by q(G)

Proof.From Theorem 4 and 6, we get the result.

CO

Gr) = p1As + prA; +2A14,.

Proposition 6.The coneighbor matrix of Gi| C° |G, is given by

con(Gi| C° (Ga2) = (con(Gy) ®1p,) + (I, @ con(G2)) + (con(G1) @ con(G2)).

Proof. Follows from Proposition 2 and 4.

The following example describes Gj| C° |G,.

Example 2. Let G; = P; and G, = C4, we have

q(G

CO

The graph G

C° |G, is shown in below.

Gz) = p14s+ prA1 + 2414, = 3(2) —|—4(1) +2(1)(2) =15.

Definition 9. Let G| and G, be two graphs, the coneighbor composition product of graphs G and G, is the graph denoted

by Gl

either:

CC

1.uy is coneighbor to uy in Gy, or

2.u1 = up in Gy and vy is coneighbor to v, in Gj.

From Definition 9, we obtain the following results:

Proposition 7. Let G| and G, be two graphs, then

1.p(Gy

CC

G2) = p1 X pa.

G whose vertex set is V| x Vo and two vertices (uy,v1) and (up,v2) are adjacent in G1| C¢

G, if and only if

© 2023 BISKA Bilisim Technology


www.ntmsci.com

Nechirvan B. Ibrahim, Alias B. khalaf: New Products on Undirected Graphs

2.Gy| C° |G, 2 Gy C° (Gy.

3.If G| and G, are coneighbor graphs, then G| C¢ |G need not be a coneighbor graph.

4.If one of G| or G, is non-coneighbor graph, then G;| C¢ |G, is disconnected.

5.If one of G| or G is non-coneighbor graph, then G;| C° |G, may not be a coneighbor graph.

6.If G; and G, are non-coneighbor graphs, then G| C¢ |G, is null graph of order p; X p».

Theorem 9. For each vertex (u,v) in Gi| C° |Ga, N (u,v) = {CNg, (u) x V(G2) }U{{u} x CNg,(v)}.

Proof. From Definition 9, we have a vertex (u;,v;) € N

G| C¢ |6,

(u,v), 1 <i< p1,1 < j< poy, if and only if u; is
Gy Gy

coneighbor with u in Gy for each vertex in G, or u; = u and v; is coneighbor with v in G,. That is, if and only if
(uivj) €N (u,v) = {CNg, (u) x V(G2) } U{{u} x CNg, (v)}.

G| C° |6,

Theorem 10. The size of G| C¢

Proof. By Theorem 9, we have

G is given by

q(G1| C¢ |Gy) = p3A, + p1A,.

N —— (u,v) ={CNg, (u) x V(G2)} U{{u} x CNg,(v)}
G| C° |6y
Hence,
|N (u,v)| = p2|CNg, (u)| +|CNg, (v)|.
G| C¢ |G,
Therefore,
deg : (u,v) = padeg(CNg, (1)) +deg(CNg, (v))
G| C¢ |6,

Consequently, we have

Z Zdeg

ucGyveG, G|

(u,v) = p Z Z deg(CNg, (u)) + Z Z deg(CNg,(v)).

Cc G, veG, ueGy ucGyveG,

By Theorem 1 and 2, we obtain that

2¢(G| C° [Ga) = pddega, (u) A1 + prdegg, (v) Az

If u and v are coneighbor vertices in G| or Gy, then there exists an edge between them in G1G2, so we have

2¢(Gy| C° |Ga) = 2p3A; +2p1Ay. Hence, ¢(G1| C° (Ga) = p3A; + p1 4.
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Proposition 8. The coneighbor matrix of Gi| C° |G, is given by

con(Gi| C° |G2) = (con(G1) @Jp,) + (Ip, @ con(Gy)).

Proof.Follows from Definition 9.

From the above proposition, we conclude that con(G) ®J,, is equal to a (0, 1)-matrix of size (p; x p2) X (p1 x p2) and
each entry one in con(G1) replaced by J,,, and I,,, ® con(G>) is equal to a matrix of size (p1 X p2) X (p1 X p») and each
entry one in the main diagonal of I, replaced by the con(Gy). Hence,
con(G| C° |G2) = (con(G1) ®Jp,) + (I, ® con(G2)) = A(Gy| C° |G2) is the adjacency matrix of Gi| C° |G, of size
(p1 X p2) x (p1 X p2).

In the following examples we describe Gj| C¢ |G, and calculate their sizes.

Example 3. Consider the graphs G| = G, = Cy.

We have, p(Gy| C° |G2) =pi1p2=(4)(4)=16and ¢(G| C° (G7) :p%Al +p1Ar =16(2)+4(2) =40. Then, G1| C° |G

as shown in below: In the following example, we deduce that P3| C¢ |Cy4 Z Cy4 C° |Ps.

Example 4.Consider the graphs G| = P; and G, = C4 shown in below.

Then, p(Gy| C° |G2) = p1p2 = (3)(4) = 12 and ¢(Gy| C° |G,) = p%Al + p14; = 16(1) +3(2) =22. Then, G| C° |G
as shown in below:

Example 5.Let G| = C4 and G, = P, then we have

p(Gy| C° |Ga) =pip2=(4)(3) =12 and ¢(G)| C° |Gy) = p%Al +p1Ar,=2(9)+4(1) =22.

© 2023 BISKA Bilisim Technology
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ClCz

Definition 10.Let G| and G, be two graphs, the coneighbor skew product of graphs Gi and G, is the graph denoted by

either:

Gi| C° |G, whose vertex set is Vi X Va and two vertices (u,v1) and (uz,v2) are adjacent in G| C° |G if and only if

1.uy is coneighbor to up in Gy and vy is coneighbor to v in G, or

2.uy = up in Gy and v is coneighbor to v, in G».

From Definition 10, we get the following results:

Proposition 9.Let G| and G, be two graphs, then the following statements are true:

1.p(G1 C<> Gz) = p1 X p2.

2.G1 C<> Gz?ﬁGz Cc° G1~

3.If G| and G, are coneighbor graphs, then G| C° |G, is coneighbor graph.

4.If Gy and G, are coneighbor or non-coneighbor graphs, then G| C° |G, is disconnected.

5.If G, is non-coneighbor graph, then G

6.If G| and G, are non-coneighbor graphs, then Gy

c®

Theorem 11. For each vertex (u,v) in Gy

C<>

C<>

Gy, N
G

C<>

G

G» is null graph of order p; X p».

G is null graph of order p; X p».

(u,v) = {CNg, (1) x CNg, (v)} U {{u} x CNa, (v)}.

© 2023 BISKA Bilisim Technology
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Proof. From Definition 10, a vertex (u;,v;) € N (u,v), 1 <i< py,1 < j< py,if and only if u; is coneighbor
G| C° |6,

to up in Gy and vy is coneighbor to v, in G, or u; = up in Gy and vp is coneighbor to v, in G,. That is, if and only if

(ui,vj) €N —— (u,v) = {CNg, (1) X CNg, (v) } U {{u} X CNg, (v)}-
G| C° |G,

Theorem 12. The size of Gi| C° |G is given by

q(Gl c® Gz):2A1A2+p1A2.

Proof. By Theorem 11, we have N (u,v) = {CNg, (u) x CNg, (v)} U{{u} x CNg, (v)}

Gl C° 6,
Hence,

IN 7 (@v)|=I|CNg, (u)||CNg,| +|CNa, (v)|

Gy C Gy
Therefore,
deg = (u,v) = deg(CNg, (v))deg(CNg, (v)) +deg(CNg, (v))
G Gy

As a result, we have

Z Z deg (u,v) = Z Z deg(CNg, (v))deg(CNg,(v))
ueGiveG, G| C° |6, VvEG, ueG
+ 3, ) deg(CNg,(v))
ueGyveGy

By Theorem 1 and 2, we get

2q(G| C° |G2) =degg, (u)Aidege, (u)Ar + prdegg, (v)As

If u and v are coneighbor vertices in Gy or Gy, then there exists an edge between them in Gi| C° |G,, so we have

2q(G1 c® Gz) =4A1Ay+2p1A;. Hence, q(Gl c® Gz) =2A1A1 + p1 4.

Proposition 10. The coneighbor matrix of G| C° |G, is given by

con(Gy| C° Ga) = (con(Gy) @ con(G2)) + (I, @ con(G2)).

Proof. Follows from Definition 10.

It is not difficult to show that P3| C° |C4 2 C4| C° |P;.

Example 6. consider the following graphs.

We have p(G| C<> Gz) =pip2 = (4)(5) =20 and q(G1 C<> Gz) = plAz —|—2A1A2 = 4(4) +2(2)(4) =32.

The graph G| C° |G, is given below:

Definition 11.Ler G| and G, be two graphs, the coneighbor skew product of graphs G and G, is the graph denoted by

G| C* G, whose vertex set is Vi x Vo and two vertices (u1,v1) and (uz,v2) are adjacent in G, ct G, if and only if

either:
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{ug, vi)

(ua va)

(ua vs)

[u.;. V.n]

[Uq. \f's]

1.uy is coneighbor to uy in G and vy is coneighbor to v, in G, or

2.uy is coneighbor to uy in Gy and vy = v, in G».

In Gy ct G> , the following statements are true:

1.p(G1| €* |G2) = p1 % pa.

2.G| C* G2 2 G,y C* [Gy.

3.If G| and G, are coneighbor or non-coneighbor graphs, then Gy C* |G, is disconnected.

4.If G is non-coneighbor graph, then G, C* Gy isnull graph of order p; X ps.

5.If G| and G, are non-coneighbor graphs, then G C* |G, is null graph of order p; X ps.

Theorem 13. For each vertex (u,v) in Gi| C* |G, N (u,v) ={CNg, (u) x CNg, (v)} U{CNg, (u) x {v}}.
¢
G| CY? |G,

Proof. From Definition 11, a vertex (u;,vj) € N (u,v), 1 <i<py,1 <j< po,if and only if u; is coneighbor
Gy ct G,
to u in Gy and v; is coneighbor to v in G, or u; is coneighbor to u in Gy and v; = v, in G;. That is, if and only if
(uj,vj) EN . (u,v) = {CNg, (u) x CNg, (v)} U{CNg, (u) x {v}}.

G| CY |G,

Theorem 14. The size of G| c* Gyis given by

q(G1| C* G2) =241/ + pr4Ay.
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Uy v
Uz L]
Uz Vi
Gy G;
Proof. By Theorem 13, we have
N (u,v) = {CNg, (u) x CNg, (v)} U{CNg, (u) x {v}}.
G ct Gy
Hence,
IN (u,v)| = |CNg, (u)||CNg,| + |CNg, (u)|.
G ct G,
Consequently,
deg —— (u,v) =deg(CNg, (v))deg(CNg,(v)) +deg(CNg, (u))
G, ct G,
Therefore, we have
Z Z deg (u,v) = Z Z deg(CNg, (v))deg(CNg, (v))

ucGyveG, G| C‘ G,

_|_

veGy ueGy

Y Y deg(CNg, (u)

ucGveGy

By Theorem 1 and 2, we have

2q(Gi| C* (G2) = degg, (u)Ardegc, (1) Ar + padega, (u) Ay

If u and v are coneighbor vertices in G| or G, then there exists an edge between them in G

2q(Gy

C’

G>) =4A1A, +2prA; . Hence, ¢(G

C* Gy) =2A1A + prA;.

Proposition 11. The coneighbor matrix of G| c*

con(Gy

G, is given by

C’

Proof. Follows directly from Definition 11.

It is easy to show that P; ct Cy ZCy ct \P5.

G2) = (con(G1) ® con(Ga)) + (con(G) ®1,).

Example 7. Consider the graphs G; = G> = P; as shown below

G»>, so we have

© 2023 B
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(uz, vi)

(us, vz)

Uz, U;}

Then p(Gi| C* (G2) = pipa = (3)(3) = 9 and ¢((Gy| C* |G2) = prA; +2A1A; = 3(1) +2(1)(1) = 5. The graph

G ct G- is shown below:

4 Conclusion

In this paper, we introduced and studied some new products in theory of undirected graphs and presented some properties

of new products, also showed that the size of their new products. Some examples are explained.
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