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(ORORN o s

Abstract

The g-good-neighbor connectivity x° (G) of Gis a generalization of the
concept of connectivity x(G), which is just for K’ (G)=x(G), and an im-
portant parameter in measuring the fault tolerance and reliability of inter-
connection network. Many well-known networks can be constructed by the
Cartesian products of some simple graphs. In this paper, we determine the
g-good-neighbor connectivity of some Cartesian product graphs. We give the
exact value of g-good-neighbor connectivity of the Cartesian product of two

complete graphs K and K, for 0<g S[mJFTMJ, mesh P, xP, for
0<9<2,cylindrical grid P, xC, andtorus C xC, for 0<g<3.
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1. Introduction

We call a multiprocessor system fault-tolerant if it can keep working in case of
failure. In the beginning, connectivity and edge connectivity of graph were used
to measure the fault-tolerant of system. Later, people found that these two pa-
rameters had some defects since they assume that all adjacent vertices or edges
of the same vertex may fail at the same time, which is unlikely in real networks.
In 1996, Fabrega and Fiol [1] made some improvements in the connectivity and
proposed the concept of g-good neighbor connectivity to measure the fault-tolerant
of the multiprocessor.

Let G=(V,E) be a given connected graph with vertices set V(G) and
edges set E(G).If uand vare vertices of a graph G, we say u is adjacent to vif

there is an edge between uzand v: We also say uz and vare neighbors. For a vertex
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veV,weby N(v) denote the set of neighbors of vand by N(S) denote the
set of neighbors of every vertex in S. A set F cV is called a g-good-neighbor
faulty set of G if |N (v)N(V\ F)| >(g for every vertex vin V —F . A g-good-
neighbor cut of Gis a g-good-neighbor faulty set Fsuch that G—F is discon-
nected. We call the minimum cardinality of g-good-neighbor cuts the g-good-
neighbor connectivity of G, denoted by &°(G). Clearly, K’ (G)=x(G) forany
graph G.

In 2012, Peng et al [2] determined the g-good-neighbor conditional diagno-
sability of hypercube under the PMC model. In 2016, Wang et al [3] showed
that 2-good-neighbor connectivity of bubble-Sort Star Graph BS,is 8n—-22 for
n>5 and the 2-good-neighbor connectivity of BS, is 8. In 2017, Ren and Wang
[4] [5] determined the 1-good-neighbor connectivity of locally twisted cubes and
the g-good-neighbor diagnosability of locally twisted cubes, respectively. In 2018,
Wei and Xu [6] determined the 1, 2-good-neighbor conditional diagnosabilities
of regular graphs. In 2020, Wang and Wang [7] showed that the 3-good-neighbor
connectivity of Modified Bubble-Sort Graphs MBnis 8n—24 for n>6. Moti-
vated by these researches, notice that the Cartesian product is an important method
to obtain large graphs from smaller ones for designing large-scale interconnection
networks [8] [9] [10]. In this paper, we plan to determine the g-good-neighbor
connectivity of the Cartesian product of graphs.

The Cartesian product of two graphs G, and G, is the graph G, xG, whose
vertex set is the Cartesian product of the sets V(G,) and V (G, ). Two vertices
(u,v;) and (u,,v,) are adjacent in G, xG, precisely when either u, =u, and
vV, e E(G,) or v, =V, and uu, € E(G,). In fact, many well-known networks
can be constructed by the Cartesian products of some simple graphs and the
Cartesian product preserves many nice properties such as regularity, existence of
Hamilton cycles and Euler circuits, and transitivity of the initial graphs. See [11]
[12] [13].

In this paper, we determine the g-good-neighbor connectivity of the Cartesian

product of two complete graphs K and K, for 0<g S{mJFTMJ, mesh

P, xP, for 0<g<2,cylindrical grid P,xC, andtorus C xC, for
0<g<3.Asusual, weby A(G) and x(G) denote the maximum degree and
the connectivity of a graph G, respectively. Use P,, C, and K, denote path,

cycle and complete graph with order n.

2. Main Results

In this section, we determine the g-good-neighbor connectivity of Cartesian product

of two complete graphs K and K, , mesh, cylindrical grid and torus.

m

Lemma 2.1. [14] Let G be a connected graph and g be an integer. Then

k% (G)< k9 (G).
Theorem 2.2. Let K, xK, be Cartesian product of complete graph K, and
m+n-4
K, with 1<m<n and g be non-negative integer with 0< g < LTJ
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Then the g-good-neighbor connectivity of K xK is
1) For g=0, «°(K,xK,)=x(K,xK,)=m+n-2.
m+n—4J

2) For 1£g£[ 5

k¢ (K, xK,)=

m

2
[m(g+2)_(m+29+—n)w’ n>2g+8-3m;

(m-1)(m-29-6+n)+m(g+2), n<2g+8-3m,

Proof. Let G=K_ xK, with
\% (G):{Wij | w; :(ui,vj)|ui eV (Km),vj eV(Kn)} for 1<i<m and
1< j<n.Consider Gis m+n—2 regular, thus, we have
k°(G)=x(G)=m+n-2. Suppose Fis a g-good neighbor cut set of G with
minimum cardinality andlet G-F =G, UG,U---UG,.

Now, we further show that G, =K xK, with m <n, for k=12,-,p.
In fact, it is enough if we show that whenever (u;,v,),(u, ,VS),(Uj WV, ) eV(G,),
then (uJ ,vs) eV (Gy). On the contrary, if ( i S) V(G-G,), then we by the
definition of K xK, get (uJ ,VS) eF.Let F'= —( i S) then (uj,vs) is
adjacent with (ui,vs),(uj ,Vr) in G-F' and [G U{( i s)}} is a com-
ponent of G—F' such that |N (v)ﬂ(V( )\F )| >g forevery veV (G)\F.
This implies F' is also a g-good neighbor cut set of Gwith |F'|=|F|-1. This
contradicts to the fact Fis of minimum cardinality. So, we have G, =K xK_
with m, <n, for k=12,---, p. Further, we by the minimality of ¥ know that
G —F has exactly two components. This means
G-F =(K,, xK, JU(K,, xK, ).

Notice that Fis a g-good neighbor cut set of G, we have m, +n, >2g+2 and

m, +n, = g+ 2. Combine this with m =m-m,, n, =n-n,, we get
m+n

m+n>2(g+2), then ggt J—Z.Thus,wehave

|F|=min{mn, +m,n, }
=min{(m-m,)n, +m,(n—n,)|
=min{(m- 2m2 )(9+2-m,)+nm,}

=min{2m; —(m+2g+4-n)m, +m(g+2)}

Notice that 2n,>m +n >g+2, we have n >

g;LZ By m,+n,=9+2

and m =m-m,, n,=n-n,,weget m +n =m+n—(g+2).So
3 2 3 2
m1Sm+n—¥.Thus #—ngngm—l.
Now, let f(X)=2X2 —(m+29 +4—n)x+m(g +2), the following we deter-
. . o 3(g+2)
mine the minimum value of f(x) in interval | ————=-n,m-1].

By 2n>m+n>2(g+2),wehave n>g+2.Thus
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- 3(g+2 —
m+294+4 n—( (92 )—nj=m4n+n—g—220.Bycomparingthe differ-

m+2g+4-n . .
m+eg+2-n and m-1, we discuss the minimum value of

ence between 4

f(x).
If n>2g+8-3m,let m+2g+4-n=t,then minf(x)=
m+2g+4-n t ty t? t2
fleB Tt _f 2 =2l | —m(g+2)=|m(g+2)——|;
( 4 j [4) (4) i (g+)“g+) 8
If n<2g+8-3m, then minf(x):f(m—1)=2(m—1)2—(m+29+4—n)
(m-1)+m(g+2)=(m-1)(m-2g—-6+n)+m(g+2).
By the above analysis, we get

(m+Zg+4—n)2
2)———m8m—|, 29 +8-3m;
8 (K, K, ) =[F|= [m(g+ ) s n>2g+8-3m

(m-1)(m-29-6+n)+m(g+2), n<2g+8-3m.

This completes the proof.
Example 1. The 1-good-neighbor connectivity of K, xK, is6 with

F ={W,, W3, Wy, W,,, Wy, W, } , which is shown in Figure 1.

Theorem 2.3. Let g, m and n be non-negative integers with n>mz= 2. Then
the g-good-neighbor connectivity of mesh P, xP, is

1) For =0, «*(P,xP,)=«(P,xP,)=2.

2) For g=1, x°(P, XP)—{Z' m=2
- T3 m=3.

m, 2<m<4,nx5
3) For g=2, Kg(mePn): 8, m=n=4
4, mn=5.
Proof. Let P, xP, =G with V(P )={u,u,,---,u,} and
V(P,)={v,V,,---,V,} . Then
V(G):{Wij |w, :(ui,vj)|ui eV (R,)andyv, eV(Pn)} . Suppose Fis a vertex cut
set of G, notice that the minimum degree of G—F is always less than 3, so
9=012 and by the connectivity x(G)=2 we have x°(G)=2. The fol-

lowing we by distinguishing cases to determine °(G).

6.

Figure 1. «'(K,xK,)
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Casel. g=1.

g=1 means n#2,s0 n>3.

Subcase 1. m=2.

By Lemma 2.1, we have x*(G)2«°(G)=2. On the other hand, let
F= {le ,sz} for j=2 or n-1.1Itis clear that G—F is disconnected and
|N (V)N(V (G)\ F)| >1 for every veV(G)\F. By the definition of g-good-
neighbor connectivity, we have &* (G)< |F| = 2. Therefore, we get & (G)=2.

Subcase 2. m=>3.

First, let F ={w,,W,, W, }.Clearly, G—F isdisconnected and
|N (v)ﬂ(V (G)\ F)| >1 for every ve G—F, so we have Kl(G)§|F| =3. On
the other hand, suppose F'cV (G) isa vertex cut set of G'such that
|N (vV)N(V (G)\ F’)| >1 for every veV(G)\F'. Then G-F' has a compo-
nent Cwith |C|>2 and the minimum degree of Cis &§(C)=1. Further, we
have |F'|>3.In fact,if |F|<2,then §(G-F')=0.This implies
x(G)= min|F’| > 3. Therefore, x'(G)=3.

Case2. g=2.

It is clear that n#2,3,4 while m=2 and n=#=3,4 while m=3. Now, we
discuss by distinguishing three subcases.

Subcase 1. 2<m<4 and nx5.

Let F={w;} for 1<i<m.Notice that Fis a cut set of Gand
|N (V)ﬂ(V (G)\ F)| >2 forevery veV(G)\F,wehave x*(G)<|F|=m for
2<m<4.On the other hand, since «* (G) <k’ (G) and x* (G) =m for
m=2,3, so we have K'Z(G)Zm for m=2,3.Thus K'Z(G)=m for m=2,3.

Similarly, consider the case for m=4. Suppose F'cV(G) be a 2-good-
neighbor cut of G, then G—-F' is disconnected and |N (V)ﬂ(V (G)\ F')| >2
for each ve(V(G)\F'). It is not difficult find that [C|>2 and |N(C)[=4
for every component of G—F'. Thus x?(G)2 4. On the other hand, let
Fo = {Wi3, Wy, Wy, W;, | . Clearly, G—F, is disconnected and
|N (V)N(V (G F0)| >2 for veV(G)\F,. So x*(G)<|F|=4. And thus we
get ¥°(G)=4 for m=4.

Subcase 2. m=n=4.
Let F, :{Wij} for i=42, j=3,4 and i=34, j=12. It is clear that
G-F, is disconnected and |N (V)N(V (G)\F, )| >2 for every veV(G)\F,.
Thus &°(G)<|F,|=8. On the other hand, suppose F cV(G) is a 2-good-
neighbor cut of G, then G—F is disconnected and |N (v)N(V(G)\ F)| >2
for veV(G)\F. Then, we show |F|>8. If not, assume |F|<7, then by the
structure of G, there must be veV (G)\F such that |N (V)ﬂ(V (G)\ F)| <1,
this contradicts to the choose of £ So x”(G)>|F|>8 and thus x*(G)=8
for m=n=4.

Subcase 3. n=m=>5.

Let Fy={Wy, Wy, Wy, Wy, } . Itis clear that G- F, is disconnected and
|N (V)N(V (G)\ FO)| >2 forevery veV(G)\F,.Thus, we have
x?(G)<|F,|=4. On the other hand, suppose F cV (G) isa 2-good-neighbor
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cut of G, then G-F isdisconnected and |N (V)N(V(G)\F )| >2 for
Ve (V (G)\ F). Notice that each component C of G—F is 2-connected and
|N (C)| >4.% «° (G)>4 and then get K* (G)=4.

This completes the proof.

Example 2. The 2-good-neighbor connectivity of P, xPF, is 4 with
F = {W,,,W;,, Wy5,W,, } , which is shown in Figure 2.

Theorem 2.4. Let g, m and n be non-negative integers with m>2,n>3. Then
the g-good-neighbor connectivity of cylindrical grid P, xC_ Is

1) For g=0, «*(P,xC,)=«(P,xC,)=3.

2) For g=1, Kg(meCn):{& n=3
4, nx>4.
n, 3<n<5;
3) For g=2, Kg(meCn): 4, m=2,n>6;
6, m>3n=>6.

4) For g=3, k%(P,xC )=n for m>5.

Proof. Similarly, let P, xC, =G with V(P,)={u,u,,---,u,},
V(C,)={w,V,,---,V,} . Then
V(G)= {Wij |w; = (ui WV ) |u; eV (P,)and v, eV (C, )} . Suppose Fis a vertex cut
set of G, consider the minimum degree of G—F is not more than 4, so
g=012 and3.By x(G)=3,we directly get x°(G)=3. Now we distinguish
three cases to determine «° (G) for g=12,3.

Casel. g=1.

Subcase 1. n=3.

Consider n=3 and g =1, here m2>3. First, let Fy={w;, Wy, W,,}. It is
clear that G-—F, is disconnected and |N (V)N(V(G)\F, )| >1 for every
veV(G)\F,. Thus k'(G)<3. On the other hand, by Lemma 2.1, we have
k' (G)=«"(G)=3.S0 «'(G)=3 for n=3.

Subcase 2. n>4.

Let Fy={Wg, Wy, W, W,} for n>4.1Itis clear that G—F, is disconnected
and |N (V)ﬂ(V (G)\F, )| >1 forevery veV (G)\F,. Thus, we directly get

w w w w w
o) 11 © 12 Py 13 o 14 o 15
w w w w w
o2l o2 o8B o o
w w w w w
o2 ¢332 o33 o3 o

w w w
<.>51 e52 e53

Figure 2. x*(P,xP,)=4.
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k" (G)<4. On the other hand, suppose that F cV (G) is a 1-good-neighbor
cut of G, then G-F isdisconnected and |N (V)N(V (G)\ F)| >1 for

veV (G)\F. By the structure of G, we find that there exists a component C of
G-F suchthat [C|>2 and &§(C)=1.Further,wefind |N(C)>4

k" (G)24.Thus «'(G)=4.

Case2. g=2.

Subcase 1. 3<n<5.

Consider g=2 and 3<n<4,here m>3.First,let F, = {sz} for
1<j<n. Clearly, G-F, is disconnected and |N (V)ﬂ(V (G)\F, )| >2 for
every VeV (G)\F,. Thus «*(G)<|F|=n for 3<n<5. On the other hand,
by Kl(G) <x? (G) and Kl(G) =n for n=34,wehave &’ (G) >n for
n=23,4. Thus KZ(G)= n for n=3,4.

Now, consider the case for n=5 by Case 1, we directly get x° (G)= K (G)=4.
Further, we can show &°(G)#4.If not, assume x°(G)=4, then there exists a
2-good neighbor cut set F'<V(G) with |F'|=4 such that G—F' is dis-
connected. Combine this with the structure of G, there always exists a vertex
Ve (V (G)\ F') satisfies |N (V)ﬂ(V (G)\ F’)| <1. This contradicts to the choose
of F'.Thus KZ(G)¢4 and then KZ(G)ZS. So KZ(G)=n for n=5.

Subcase 2. m>2 and n>6.

First, consider the case for m=2 and n>6.Let F={wgw,} for
1<i<m. Clearly, G—-F, is disconnected and |N (V)ﬂ(V (G)\F, )| >2 for
every VeV (G)\F,. Thus, we have «”(G)<|F|=2m. Notice that «*(G)=4,
then KZ(G)24=2m.So KZ(G):Zm for m=2.

Next, consider the case for m>3 and n>6.Let F ={wgw,} with

1<is<m for m=3 and F, ={Wy,W,, Wy, Wy, Wy, W,,} for m>3. It is

In 7231
clear that G—F and G-F, are disconnected and |N (v)ﬂ(V (G)\F )| >2
forevery veV (G)\F, for i=12.Thus, wehave x*(G)<|F|=6.0n the other
hand, suppose that F <V (G) is a 2-good-neighbor cut of G, then G—F is
disconnected and |N (V)N (V (G)\F )| >2 for veV(G)\F. This follows that
each component Cof G—F satisfies |C| >4 and thus |N (C)| > 6. So, we have
x?(G)>6 andthus x°(G)=6 while m>3 and n>6.

Case 3. g=3.

Suppose F' isa 3-good-neighbor cut of G, g =3 means component of
G-F' issuchas P, xC, for k=2, sohereconsider m>5. Notice that
w; e F' forall 1< j<n,if w;eF' forsome/ Thus |F'|>n and
K (G)= |F'| 2Nn. On the other hand, let F = {W3j} for 1< j<n. Clearly,
G-F, is disconnected and |N (vV)N(V(G)\F, )| >3 for every veV (G)\F,.
So we have «” (G)<n. Therefore, we get K (G)=n.

This completes the proof.

Example: The 3-good-neighbor connectivity of P, xC; is 6 with
F = {Wy;, Wy, Way, Wy, Wy, Wye | , which is shown in Figure 3.

Theorem 2.5 Let g, m and n be non-negative integers with n>m > 3. Then the

g-good-neighbor connectivity of torus C_ xC_ Is
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W Wi Wiz Wqq Wqg W16
(I N A4 N A "4

o2 gl gt gy’

1) For g=0, «°(C,xC,)=4.
5 m=3
2) F =1, x¥%(C_ xC )=4 ' '
) For g <*(CoxCy) 6, m>4
2m, 3<m<4;
3) For g=2, x%(C,xC,)=
8, m>5

4) For g=3, x°(C,xC,)=2m for n=6.

Proof. Let C, xC, =G and V(C,)={u,u,,---,u,},
V(C,)={w,V,,---,V,} . Then
V(G)= {Wij |w, :(ui,vj ) lu; eV (C,)andv, eV (Cn)} . Suppose that Fis a ver-
tex cut set of G, it is not difficult find the minimum degree of G—F is not
more than 4. So here, we only consider g =0,1,2 and 3. Notice that Gis 4-regular,
so we directly get x° (G)=x(G)=4. Now, we distinguish three cases to deter-
mine x° (G) by g=123.

Casel. g=1.

Subcase 1. m=3.

Let Fy ={Wy,, Wy, Wy, Way, Wy, | . It is clear that G—F, is disconnected and
|N (vV)N(V (G)\ F0)| >1 for every veV(G)\F,. So we have «*(G)<|F|=5.
On the other hand, it is clear that x*(G)=«"(G)=4. Further, we can show
K (G)#4. If not, assume K (G)=4, then there exists a 1-good-neighbor cut
FcV(G) with |F|=4 suchthat G—F is disconnected. Notice that G is
4-regular, there always exists a vertex v, €V (G)\F such that
|N(V0)ﬂ(V (G)\F)|:0. This contradicts to the choice of F. Thus, we get
x'(G)=5.% «'(G)=5.

Subcase 2. m=>4.

Let Fy={W;, W, Wy, Wy, Wy, Wy, } . Then G—F, is disconnected and
IN(V)N(V (G)\R,)|>1 forevery ve(V(G)\F,). Thus, we get
Kl(G)S|FO| =6. Now, we show x'(G)>6. Suppose FcV(G) isa l-good-
neighbor cut of G, then G—F is disconnected and |N (v)N(V(G)\ F)| >1
for ve (V (G)\ F). Thus, there exist a component C with |C| >2 such that
5(C)=1. Notice that each pair nonadjacent vertices of G has at most two
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common neighbor vertices and two adjacent vertices of G has no common
neighbor vertices in G, then we get N(C)>6. This means |F'|>6. So, we get
k' (G)=6.

Case2. g=2.

Subcase 1. 3<m<4.

Consider g =2, so here n>4. Let F; :{Wij} for j=2,n and 1<i<m.
Clearly, G—F, isdisconnected and |N (V)N (V (G)\F, )| >2 for every
veV(G)\F,. Thus «*(G)<|R|=2m while 3<m<4. On the other hand,
suppose F <V (G) is a 2-good-neighbor cut of G, then G—F has a compo-
nent Cwith |C|>4 and §(C)=2. Notice that G is 4-regular and each pair
nonadjacent vertices has at most two common neighbor vertices and two adjacent
vertices has no common neighbor vertices in G, it follows that |N (C)| >2m for
3<m<4. This means |F|>2m and we get K? (G)=2m. Thus K* (G)=2m
for 3<m<4.

Subcase 2. m2>5.

Let Fy={w} for i=3m while j=12 and i=12 while j=3,n.Ttis
clear that G—F, is disconnected and |N (V)N (V (G)\F, )| >2 for every
VeV (G)\F,.Sowe get x°(G)<8. On the other hand, suppose F cV (G) is
a 2-good-neighbor cut of G, then G—F has a component Cwith |C| >4 and
5(C)=2.Consider Gis 4-regular, we similarly get |N (C )| >8. Thus «°(G)28.
So, we get &~ (G)=8.

Case 3. g=3.

Consider g =3, so here n>6. Let F, :{Wij} for j=3,n and 1<i<m.
Then G-F, is disconnected and |N (V)N(V(G)\F, )| >3 for every
VeV (G)\F,. So, we have x°(G)<|F|=2m for n>6. On the other hand, if
3<m<4, by Lemma 2.1, we have K (G) > K2 (G) =2m. Thus «° (G) =2m

w W12 NAE! N1y W15 W16
T 7
W Woo f MWos [ IWoq | VW3 W26
( A\ "4 ( A\ "4 A\ "4 \)
w w w w w w
32 33 34 35 36
@ @ @ |
A —
\
W AWVa2 AWVa3 AWVaq AWVas Wae
(I 7 A\ "4 A\ "4 A\ "4 \)
w PNET B \ V54 A5 Ws6
(I 7 \ "4 \ A\ "4 A\ "4 \>
We We2 W3 We4 W55 Wee

Figure 4. °(CyxCq)=12.
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for 3<m<4.If m=5, suppose Fis a 3-good-neighbor cut of G, it is not dif-
ficult find that W; e F for all 7if W; € F for some 7and j. Combine this with
|N (v)N(V (G)\ F)| >3 forevery veV(G)\F,wehave |F|>2m and
K (G)=2m. So, we get K (G)=2m.

This completes the proof.

Example: The 3-good-neighbor connectivity of C,xC; is 12 with
F={Wy;, Wy, Wyg, Wy, , Wag, Wag, Wy, Wy , Weg, Wey , Weg, Weg | » Which is shown in Fig-
ure 4.

3. Concluding Remark

In this paper, we focus our attention on the g-good neighbor connectivity of
some Cartesian product graphs. We have determined the g-good-neighbor con-

nectivity of the Cartesian product of two complete graphs K, and K, for

m

0<g=< Lm%HJ ,mesh P, xP, for 0<g<2, cylindrical grid P,xC, and

torus C, xC, for 0<g<3.But the g-good neighbor connectivity of the Car-
tesian product for the general graphs is still unknown, even for the bounds. In

the future, we will devote ourselves to this research.

Acknowledgements

The authors would like to thank anonymous reviewers for their valuable com-
ments and suggestions to improve the quality of the article. This work was sup-
ported by QHAFC No. 2022-Z]-753.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Fabrega, J. and Fiol, M.A. (1996) On the Extra Connectivity of Graphs. Discrete
Mathematics, 155, 49-57. https://doi.org/10.1016/0012-365X(94)00369-T

[2] Peng, S.-L., Lin, C.-K,, Tan, J.J.M. and Hsu, L.-H. (2012) The g-Good-Neighbor
Conditional Diagnosability of Hypercube under PMC Model. Applied Mathematics
and Computation, 218, 10406-10412. https://doi.org/10.1016/j.amc.2012.03.092

[3] Wang, S.Y., Wang, Z.H. and Wang, M.J.S. (2017) The 2-Good-Neighbor Connec-
tivity and 2-Good-Neighbor Diagnosability of Bubble-Sort Star Graph Networks.
Discrete Applied Mathematics, 217, 691-706.
https://doi.org/10.1016/j.dam.2016.09.047

[4] Ren, Y.X. and Wang, S.Y. (2017) The 1-Good-Neighbor Connectivity and Diagno-
sability of Locally Twisted Cubes. Chinese Quarterly Journal of Mathematics, 32,
371-381.

[5] Ren, Y.X. and Wang, S.Y. (2017) The g-Good-Neighbor Diagnosability of Locally
Twisted Cubes. Theoretical Computer Science, 697, 91-97.
https://doi.org/10.1016/.tcs.2017.07.030

[6] Wei, Y.L. and Xu, M. (2018) The 1,2-Good-Neighbor Conditional Diagnosabilities

DOI: 10.4236/0jdm.2023.131003

36 Open Journal of Discrete Mathematics


https://doi.org/10.4236/ojdm.2023.131003
https://doi.org/10.1016/0012-365X(94)00369-T
https://doi.org/10.1016/j.amc.2012.03.092
https://doi.org/10.1016/j.dam.2016.09.047
https://doi.org/10.1016/j.tcs.2017.07.030

Y.K. Lietal

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

of Regular Graphs. Applied Mathematics and Computation, 334, 295-310.
https://doi.org/10.1016/j.amc.2018.04.014

Wang, S.Y. and Wang, M.].S. (2019) The g-Good-Neighbor and g-Extra Diagnosa-
bility of Networks. Theoretical Computer Science, 773, 107-114.
https://doi.org/10.1016/j.tcs.2018.09.002

El-Mesady, A. and Bazighifan, O. (2022) Construction of Mutually Orthogonal
Graph Squares Using Novel Product Techniques. Journal of Mathematics, 2022,
Article ID: 9722983. https://doi.org/10.1155/2022/9722983

El-Mesady, A. and Shaaban, S.M. (2021) Generalization of MacNeish’s Kronecker
Product Theorem of Mutually Orthogonal Latin Squares. AKCE International Journal
of Graphs and Combinatorics, 18, 117-122.
https://doi.org/10.1080/09728600.2021.1966349

El-Mesady, A., Bazighifan, O. and Al-Mdallal, Q. (2022) On Infinite Circulant-Balanced
Complete Multipartite Graphs Decompositions Based on Generalized Algorithmic
Approaches. Alexandria Engineering Journal, 61, 11267-11275.
https://doi.org/10.1016/j.a€j.2022.04.022

El-Shanawany, R., Higazy, M. and El-Mesady, A. (2013) On Cartesian Products of
Orthogonal Double Covers. International Journal of Mathematics and Mathematical
Sciences, 2013, Article ID: 265136. https://doi.org/10.1155/2013/265136

El-Mesady, A., Farahat, T. and El-Shanawany, R. (2021) Construction of the Enorm-
ous Complete Bipartite Graphs and Orthogonal Double Covers Based on the Carte-
sian Product. 2021 International Conference on Electronic Engineering (ICEEM),
Menouf, 3-4 July 2021, 1-4. https://doi.org/10.1109/ICEEM52022.2021.9480620

El-Shanawany, R.A., Higazy, M. and Shabana, H. (2015) Cartesian Product of Two
Symmetric Starter Vectors of Orthogonal Double Covers. AKCE International Journal
of Graphs and Combinatorics, 12, 59-63. https://doi.org/10.1016/j.akcej.2015.06.009

Wang, Z., Mao, Y.P., Hsieh, S.-Y. and Wu, J.C. (2019) On the g-Good-Neighbor
Connectivity of Graphs. Theoretical Computer Science, 804, 139-148.
https://doi.org/10.1016/j.tcs.2019.11.021

DOI: 10.4236/0jdm.2023.131003

37 Open Journal of Discrete Mathematics


https://doi.org/10.4236/ojdm.2023.131003
https://doi.org/10.1016/j.amc.2018.04.014
https://doi.org/10.1016/j.tcs.2018.09.002
https://doi.org/10.1155/2022/9722983
https://doi.org/10.1080/09728600.2021.1966349
https://doi.org/10.1016/j.aej.2022.04.022
https://doi.org/10.1155/2013/265136
https://doi.org/10.1109/ICEEM52022.2021.9480620
https://doi.org/10.1016/j.akcej.2015.06.009
https://doi.org/10.1016/j.tcs.2019.11.021

	The g-Good-Neighbor Connectivity of Some Cartesian Product Graphs
	Abstract
	Keywords
	1. Introduction
	2. Main Results
	3. Concluding Remark
	Acknowledgements
	Conflicts of Interest
	References

