SOME RESULTS ON 4-REMAINDER CORDIAL
LABELING OF GRAPHS

R. PONRAJ!, K. ANNATHURAI2, AND R.KALA3

ABSTRACT. Let G be a (p,q) graph. Let f be a function from V(G)
to the set {1,2,...,k} where k is an integer 2 < k < |V(G)|. For each
edge uv assign the label » where r is the remainder when f(u) is di-
vided by f(v) (or) f(v) is divided by f(u) according as f(u) > f(v)
or f(v) > f(u). f is called a k-remainder cordial labeling of G if
|[vp(i) —vp(4)| < 1,4,5 € {1,...,k} where vs(z) denote the number
of vertices labeled with z and |7e(0) — no(1)| < 1 where 7.(0) and
70(1) respectively denote the number of edges labeled with even in-
tegers and number of edges labeled with odd integers. A graph with
admits a k-remainder cordial labeling is called a k-remainder cordial
graph. In this paper we investigate the 4- remainder cordial label-
ing behavior of Prism, Crossed prism graph, Web graph, Triangular
snake, L, ® mKi, Durer graph, Dragon graph.

1. INTRODUCTION

Graphs considered here are finite and simple. Graph labeling is used in sev-
eral areas of science and technology like coding theory, astronomy, circuit
design etc. For more details refer Gallian [2]. The origin of graph labeling
is graceful labeling which was introduced by Rosa (1967). The concept
of cordial labeling was introduced by Cahit[1]. Motivated by this several
authors[12, 13, 9, 10, 11] studied about cordial related labeling. Ponraj
et al. [4, 6], introduced remainder cordial labeling of graphs and investi-
gate the remainder cordial labeling behavior of path, cycle, star, bistar,
complete graph, S(K1,,) , S(Bnn) , SWy,) , P2, P2UKy, , P2UB,, ,
PnUBn,n ’ PnUKl,n ) Kl,nUS(Kl,n) ) Kl,nUS(Bn,n) ) S(Kl,n)US(Bn,n)7
and also the concept of k-remainder cordial labeling introduced in [5] and
investigate the k—remainder cordial labeling behavior of Grid, Subdivision
of crown, Subdivision of bistar, Book, Jelly fish, Subdivision of Jelly fish,
Mondolian tent, Flower graph, Sunflower graph and Subdivision of Lad-
der graph, L, ® K, L, ® 2K1, L, ® K,. In this paper we investigate
the 4-remainder cordial labeling behavior of Prism, Crossed prism graph,
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Web graph, Triangular snake, L, ®mK;, Durer graph, Dragon graph, etc,.
Terms are not defined here follows from Harary [3] and Gallian [2].

2. PRELIMINARY RESULTS

Definition 2.1. The corona of Gy with G, G1 ® G4 is the graph obtained
by taking one copy of G1 and p1 copies of Gy and joining the i*" vertex of
G with an edge to every vertex in the ith copy of Gs.

Definition 2.2. Let G = (Vg, Eg) and H = (Vy, Ey) be two graphs. The
Product of G and H, denoted by G x H, has V(G x H) = {(g,h)/g €
G;h € H} as the vertez set and E(G x H) = {(g1, h1)(92, h2)/g192 € E(G)
and hihs € E(H)}

Definition 2.3. A Crossed prism CP, for positive even values of n is
a graph with V(CP,) = V(C,) UV (C,) and E(CP,) = E(C,)U E(C,)U
{uivi+17ui+1vi = ].7 3, oo n = 1}

Definition 2.4. The Web graph WG, is a graph consisting of T concen-
tric copies of the cycle graph C,,, with corresponding vertices connected by
?spokes”.

Definition 2.5. A Triangular snake denoted by T, is obtained from a
path vi,vs, ..., v, by joining v; and vi11 to a new vertex w; for (1 < i <
n—1).

Definition 2.6. The Durer graph denoted by DG, is a graph consisting
of V(DG,) =V (Cp)U{u;,v; : 1 <i<n}) and E(DG,,) = E(Cy,)U{u,v; :
1<i<n}U{uugs:1<i<n-—2})U{uyuz, u,_1u1}.

Definition 2.7. A Dragon is a graph formed by joining an end vertex of
a path P, to a vertex of the cycle C,,. It is denoted as C,,QP,.

3. k— REMAINDER CORDIAL LABELING

Definition 3.1. Let G be a (p,q) graph. Let f be a function from V(G)
to the set {1,2,...,k} where k is an integer 2 < k < |V(G)|. For each edge
uv assign the label r where 7 is the remainder when f(u) is divided by f(v)
(or) f(v) is divided by f(u) according as f(u) > f(v) or f(v) > f(u). The
function f is called a k-remainder cordial labeling of G if vy (i) — v, (j)] < 1,
i,j € {1,...,k} where vs(z) denote the number of vertices labeled with
x and [1.(0) — 1,(1)] < 1 where 7.(0) and 7,(1) respectively denote the
number of edges labeled with even integers and number of edges labeled
with odd integers. A graph with a k-remainder cordial labeling is called a
k-remainder cordial graph.

First we investigate the 4—remainder cordial labeling behavior of the prism.
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Theorem 3.1. The prism C, X Py is 4—remainder cordial for all values of
neN.

Proof. Let V(Cp, X Py) = {u;,v; : 1 <i<n} and

E(ChXPs) = {uwjuiyr,vivi41 0 1 < i <n—1}U{ww; : 1 <i < n}tU
{unuy,vyv1}. Clearly the order and size of this C,, X P, are 2n and 3n
respectively.

case(i). n is even.
First we consider the vertices u;. Assign the label 2 to the vertices

UL, U3, - - -, Un—1 and 3 to the vertices us, uy,...,u,. Then next assign the
label 1 to the vertices vy, v3, ..., v,—1 and assign the label 4 to the vertices
V2,V4y...,Up.

case(ii). n is odd.

As in case(i), assign the labels to the vertices u;, and v;, (1 < i < n —1).
Next finally assign the labels 3,4 respectively to the vertices u, and v,.
The table 1, given below establish that this labeling f is a 4— remainder
cordial labeling of C\, X P5.

Nature of 1 T vy (1) 07 (2) [ 03] [ 0(4) [ 5 (0) [ 1,1

: n n n n n 13

- 1~S ven ngl ngl n?i-l ngl 3n7+1 3;1

n is odd == 0= = 5 S S
TABLE 1

O

Next we investigate the 4—remainder cordial labeling behavior of the n
crossed prism.

Theorem 3.2. The crossed prism CP, is 4—remainder cordial for all even
integers n € 2N.

Proof. Let C,, = ujus...uyu; be a cycle and C,/L = V1V32...0,0] be an-
other cycle. Then crossed prism CP, is a graph which is obtained from
two cycles C,, and C,, with vertex set V(CP,) = V(C,) U V(C,) and

E(CP,) = E(C,) U E(C’;) U {uivit1, uip1v; : 0 =1,3,...n— 1}. Tt is easy
to verify that C'P,has 2n vertices and 3n edges.

First we consider the vertices u;(1 < ¢ < n) of the inner cycle C,,. Assign
the label 2 to the vertices u1, ug, ..., u,_1 and 3 to the vertices ug, uq, ..., U,.
Then next we consider the vertices v;(1 < i < n) of the outer cycle C’;l.
Assign the label 4 to the vertices vy, vs, ..., v,—1 and assign the label 1 to
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the vertices vg,v4,...,v,. Clearly vy(1) = v(2) = vs(3) = vy(4) =

7e(0) = 1o(1) = %
For illustration, 4-remainder cordial labeling of C'Pg is shown in Figure 1.

B

FIGURE 1

O

Now we investigate the 4—remainder cordial labeling behavior of the web
graph WG,,.

Theorem 3.3. The web graph WG, is 4—remainder cordial for all n.

Proof. Let VIWG,,) = V(Cp,XPy) U{w; : 1 < i < n} and E(WG,,) =
E(Ch,XP)U{vw; : 1 <i <n}. Then it is easy to verify that WG,, has
3n vertices and 4n edges.

case(i). n is even.

First we consider the vertices ui,v; and w;. Assign the labels 3,2 and 3
respectively to the vertices u;,v; and wy. Next consider the vertices us, vo
and wq. Assign the labels 2,3 and 2 to the vertices ug,vo and wsy respec-
tively. Next we move to the vertices us,vs and ws and assign the labels
3,2 and 3 respectively to the vertices us,vs and ws. Next assign the labels
2,3 and 2 to the vertices ug4,vq,wy. That is assign the labels 3,2 and 3
respectively to the vertices uo;—1,v9;—1 and wo;_1, (1 <7 < %) and assign
the labels 2,3 and 2 to the vertices ug;,v2; and wy;, (1 <4 < 7). In the
same way assign the labels 1,4 and 1 to the vertices ug;_1,v2;_1 and wg;_1,
(4 +1<i< %) and assign the labels 4, 1 and 4 respectively to the vertices
U, v and wy;, (§ +2 <0 < §).
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case(ii). n is odd.

subcase(i). n =1 (mod 4)

Assign the labels 4, 1 and 4 respectively to the vertices u1,v; and wy. Next
assign the labels 1,4 and 1 to the vertices us, v9 and ws respectively. Next
we move to the vertices ug,v3 and w3 and assign the labels 4,1 and 4 re-
spectively to the vertices us, v3 and ws. Therefore assign the labels 4, 1 and
4 respectively to the vertices wug;—1,v2;—1 and we;—1, (1 < i < ”771) and
assign the labels 1,4 and 1 to the vertices ug;, v9; and wa;, (1 <14 < "T_l)
In the same manner assign the labels 2,3 and 2 to the vertices ug;_1,v9;_1
and wo;—1, (2541 < i < 271) and assign the labels 3, 2 and 3 respectively
to the vertices ug;, vo; and wy;, ("T_l +2<¢< "T_l) Finally assign the
labels 4,3 and 1 respectively to the vertices u,, v, and w,.

subcase(ii). n =3 (mod 4)

Assign the labels 1,4 and 1 respectively to the vertices wi,v; and w;.
Next assign the labels 4,1 and 4 to the vertices us, vo and ws respectively.
Then assign the labels 1,4 and 1 respectively to the vertices us,vs and
wsz. Next we move to the vertices u4,vs and wy and assign the labels 4,1
and 4 respectively to the vertices u4,vs and wy. We observe that assign
the labels 1,4 and 1 respectively to the vertices ug;_1,v2;—1 and wg;_1,
(1<i< ”T_l) and assign the labels 4,1 and 4 to the vertices us;, v9; and
wa, (1 <4 < "T’l) In the similar manner assign the labels 2,3 and 2 to the
vertices wug;_1,v2i_1 and wo;_1, (”T_l +1<:< "7_1) and assign the labels
3,2 and 3 respectively to the vertices us;, v9; and wa;, (”T_l +2<4< ”T_l)
respectively. Finally assign the labels 3,4 and 1 respectively to the vertices
U, Uy, and wy,.

The table 2, shows that this vertex labeling f is a 4— remainder cordial
labeling.

Nature of n | vp(1) | vp(2) | v£(3) | v¢(4) | 9e(0) | no(1)
n =0 (mod 4) % %” %” %" 2n 2n
n=1 (mod 4) 3”4+1 3”473 3"4+1 5 2n 2n
n =2 (mod 4) 3"4+2 3":2 3"4_2 3”4_2 2n 2n
n =3 (mod 4) 3”:3 3”4_1 3"4_1 3"4_1 2n 2n

TABLE 2

Next we investigate the triangular snake 7,.
Theorem 3.4. The triangular snake T, is 4—remainder cordial for all n.

Proof. Let V(T,,) = {u; : 1 < i <n}U{y; : 1 < i < n-—1} and
E(T,) = {wuiy1,uvi,v;uip1 2 1 < 4 < n—1}. We observe that the
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order and size of the T,, are 2n — 1 and 3n — 3 respectively.

case(i). n is even.

Assign the label 2 to the vertices ui,us,...,u,—1 and 3 to the vertices
Ug,Uyg, - - -, Uy. Then next consider the vertices v;. Assign the label 1 to the
vertices vy, vs, ..., v,—1 and assign the label 4 to the vertices vo, vy, ..., vy.

case(ii). n is odd.

As in case(i), assign the labels to the vertices u;, ((1 < i < n —1)), and
v, (1 <4 < n—2). Finally assign the labels 2,4 respectively to the vertices
uy, and v,_1. The table 3, establish that this labeling f is a 4— remainder
cordial labeling of T,.

Nature of n | v(1) | v(2) | v(3) Uf(g) 26(02) 20(14)
: n n n n n— n—
7 1S even 3 5 5 e 5 >
n is odd "T_l "T“ "T—l nT—l 3n2—3 3n2—3
TABLE 3

Next we investigate the corona of L,, with mKj.
Theorem 3.5. L, ©® mK; is 4—remainder cordial for all n.

Proof. We denote the vertex set and edge set of L,, as follows. Let V(L,,) =
{us,v; : 1 <i<n})and E(L,) = {wjtiy1,00i41 : 1 <i<n—1})U{uv; :
1<i<n}

case(i). n is even and m is both even and odd.

Assign the label 2 to the vertices wui,us,...,u,—1 and 3 to the vertices
U9, Ud, - - -, Un. Next assign the label 1 to the vertices vy, vs,...,v,_1 and
assign the label 4 to the vertices va, vy, ...,v,. Now we consider the pen-

dant vertices. Assign the label 1 to all the pendant vertices whose support
receives the label 2 and assign the label 4 to all the pendant vertices whose
support receives the label 3. Next assign the label 2 to all the pendant
vertices whose support receives the label 1 and assign the label 3 to all the
pendant vertices whose support receives the label 4.

case(ii). n is odd and m is even.

Assign the labels to the vertices u;, v;, and all the pendant vertices adja-
cent to u;,v;, (1 <4 <mn—1), as in case(i). Then next assign the label 3
to the vertices u, and v,. Next assign the label 1 to the & + 1 pendant
vertices which are adjacent to u, and assign the label 3 to the remaining

% — 1 pendant vertices which are adjacent to u,. Finally assign the label
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2 to the 3 pendant vertices which are adjacent to v, and assign the label
4 to the remaining non-labeled 7 pendant vertices which are adjacent to v,.

case(iii). n is odd and m is odd.

Assign the label 1 to the m—l pendant vertlces which are adjacent to u,
and assign the label 3 to the remaining *5— L pendant vertices which are
adjacent to u,.Finally assign the label 4 to the remaining pendant vertices
adjacent to the vertex wu,. Next assign the label 2 to the m—“ pendant
vertices Which are adjacent to the vertex v, and assign the label 4 to the
remaining #5—= L pendant vertices which are adjacent to the vertex v,,. Thus
the tables [4, 5], shows that this vertex labeling f is a 4— remainder cordial
labeling of L, ® mK;.

Vertex condition of L, ® mKj:

Nature of n v(f(l)) v(f(Q)) v(f(S)) 11(]«(4))
. 2n(m—+1 2n +1 2n +1 2 —+1
n is even "4L+ S ' o
n is odd,m is even 2n(m1rl)+2 2n(m1rl)72 2n(mzl)+2 2n(mil)72
. . 2n(m+1) 2n(m+1) 2n(m+1) 2n(m+1)
n is odd,m is odd . o o o
TABLE 4

Edge condition of L,, ® mKi:

Nature of n 7e(0) 1o(1)
n(2m+3)—2 n(2m+3)
)—
)—

n is even

2
n is odd,m is even n(2m+3)-1 n(2m+

2
3

2
(2m+3)—1 n(2m+3 3

n is odd,m is odd
TABLE 5

Next we investigate the Durer graph DG,,.

Theorem 3.6. The Durer graph DG, is 4—remainder cordial for all values

of n.

Proof. Let Cy, = viva...v,v1 be the cycle. Let V(DG,,) = V(Cy)U{u;, v; :
1 <i<n})and E(DG,) = E(Cp) U{uv; : 1 <i<n}U{uuye 1<
1 <n—2})U{uyua,uy—1us }. Then clearly the order and size of the Durer
graph DG,, are 2n and 3n respectively.

case(i). n is even and n > 6.
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First we consider the vertices v; of the cycle C,,. Assign the label 2 to the

vertices vy, v3, ..., U,—1 and 3 to the vertices vq, vy, ..., v,. Next assign the
labels to the vertices u;. Assign the label 1 to the vertices uy,us, ..., uy_1
and assign the label 4 to the vertices ug, g, ..., Upy.

case(ii). n is odd and n > 3.

Assign the labels to the vertices u;, v;, (1 < i <n—1), as in case(i). Finally
assign the labels 3 and 4 respectively to the vertices v,, and u,. The table
6, establish that this vertex labeling f is a 4— remainder cordial labeling
of DG,,.

Nature of n | v(1) | v£(2) | v£(3) | v£(4) | 7(0) | No(1)
n is even % % % % 3771 3771
n is odd anl n?*l nTJrl HTH 3n2+1 3n;1

TABLE 6

Next we investigate the dragon C,,QP,.

Theorem 3.7. The dragon graph C,,QP, is 4—remainder cordial for all
m > 3 and n.

Proof. Let C,, = uwjus ... upnu; be the cycle and P, = vjvy...v, be the
path. Identify u; with v;. Clearly the order and size of the dragon C,,@QP,
are m +n — 1 and m + n — 1 respectively.

case 1: m =0 (mod 4)

First we consider the vertices uy,us, ..., u,, of the cycle Cp,. Assign the
labels 1,2, 3, 4 to the vertices w1, us, uz and u,4 respectively. Next assign the
labels 1,2, 3, 4 respectively to the next four vertices us, ug, uy and ug. Then
assign the labels 1,2, 3,4 respectively to the next four vertices ug, u19, u11
and wuy2. Proceeding like this until we reach the vertex u,,. Clearly the
vertex u,, received the label 4 for this pattern.

Next we take the vertices vi,vo,...,v, of the path P,. Assign the labels
to the vertices v, ve,...,v, by the following four subcases.

subcase 1.1 : n =0 (mod 4)

We fix the labels 2, 3,4 to the vertices vg,v3 and vy respectively. Assign
the labels 1, 2, 3, 4 respectively to the vertices vs, vg, v7 and vg. Next assign
the labels 1,2, 3,4 respectively to the next four vertices wvg,v19,v11 and
v12. Then assign the labels 1,2, 3,4 respectively to the next four vertices
V13, V14, V15 and vi1g. Continuing like this until we reach the vertex wv,.
Clearly in this pattern the vertex v, received the label 4.

subcase 1.2 : n =1 (mod 4)

Assign the labels to the vertices v;, (1 < i < n — 1), as in subcase 1.1.
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Finally assign the label 1 to the vertices v,.

subcase 1.3 : n =2 (mod 4)

Assign the labels to the vertices v;, (1 <14 < n—2), as in subcase 1.1. Then
finally assign the labels 3, and 1 respectively to the vertices v, _1, and v,.
subcase 1.4 : n =3 (mod 4)

Assign the labels to the vertices v;, (1 < i < n—3), as in subcase 1.1. Next
assign the labels 1,2, and 3 respectively to the vertices v,,_2,v,—1, and v,,.
Thus the tables [7, 8], shows that this vertex labeling f is a 4— remainder
cordial labeling of the dragon with m =0 (mod 4) and for all values of n.
Vertex condition of the dragon with m = 0 (mod 4) and for all values of
n:

Nature of n ve(l) | vp(2) | vr(3) | vr(4)

mIn—4 maIn mIn m¥n

4 4 4 4
mIn—1 mIn—1 mIn—1 mItn—1

)
( ) | ™ i 1 1
(HlOd 4) m¥n—2 m¥tn—2 m¥n+2 m¥tn—2
( )

33|33

4 4 4 4
m+n—3 mF+n+1 mI+n+1 mF+n—3
4 4

4

4
TABLE 7

Edge condition of the dragon with m =0 (mod 4) and for all values of n:

Nature of m =0 (mod 4) and n | 7.(0) | n,(1)
n =0 (mod 4) min-2 1 min
n=1 (mod 4) min=l [ min=1
n =2 (mod 4) min=2 [ min
n =3 (mod 4) min-l [ min-i

TABLE 8

case 2 : m =1 (mod 4)

As in case 1, assign the labels to the vertices u;, (1 < ¢ < m — 1). Finally
assign the label 1 to the vertices u,, of the cycle C,,.

Next we consider the path vertices . Assign the labels to the vertices v; for
all ¢ =1 to n by the following four sub cases.

subcase 2.1 : n =0 (mod 4)

As in subcase 1.1, assign the labels to the vertices v; for all i =1 to n.
subcase 2.2 : n =1 (mod 4)

As in subcase 1.2, assign the labels to the vertices v; for all i = 1 to n.
subcase 2.3 : n =2 (mod 4)

As in subcase 1.3, assign the labels to the vertices v; for all i = 1 to n.
subcase 2.4 : n =3 (mod 4)

As in subcase 1.4, assign the labels to the vertices v; for all i = 1 to n.
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Thus the following tables [9, 10], shows that this vertex labeling f is a 4—
remainder cordial labeling of the dragon with m = 1 (mod 4) and for all
values of n.

Vertex condition of the dragon with m = 1 (mod 4) and for all values of
n:

Nature of n vf(l)1 vf(2)1 vf(3)1 vf(4)1
n=0 (mod 4) | mip=l [ mip=l [ mipn-l [ min—
n=1 (mod 4) m+i1+2 m+272 m+17,72 m+i172
n=2 (HlOd 4) mFtn+1 m¥+n—3 mI+n+1 m+n—3
n=3 (mod 4) mi&-n mili-n mj—n m+%z—4

4
TABLE 9

Edge condition of the dragon with m =1 (mod 4) and for all values of n:

Nature of m =1 (mod 4) and n | 7.(0) No(1)
n=0 (mod 4) min=l [ min-i
n=1 (mod 4) min [ min=2
n =2 (mod 4) min=l [ min=1
n =3 (mod 4 min | min-2

TABLE 10

case 3 : m =2 (mod 4)

Assign the labels to the vertices u;, (1 < i < m — 2) as in case 1. Then
finally assign the labels 2, and 1 respectively to the vertices u,,_1 and u,,
of the cycle C,,.

Next we consider the vertices v;,, (1 <1 < n) of the path P,.

subcase 3.1 : n =0 (mod 4)

Assign the labels to the vertices v;, (1 <14 <n) as in subcase 1.1.
subcase 3.2 : n =1 (mod 4)

Assign the labels to the vertices v;, (1 <i <n—1) as in subcase 1.1. Next
assign the label 3 to the end vertex v,, of the path P,.

subcase 3.3 : n =2 (mod 4)

Assign the labels to the vertices v;, (1 < ¢ < n—1) as in subcase 3.2. Then
next assign the label 1 to the last vertex v, of the path P,.

subcase 3.4 : n =3 (mod 4)

Assign the labels to the vertices v;, (1 < ¢ < n — 2) as in subcase 3.2.
Finally assign the labels 4 and 1 to the vertices v,,_1, and v,, respectively.
The following tables [11, 12], establish that this vertex labeling f is a 4—
remainder cordial labeling of the dragon with respect to m = 2 (mod 4)
and for all values of n.
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Vertex condition of the dragon with m = 2 (mod 4) and for all values of
n:

Nature of n vr(l) | vp(2) | vr(3) | vr(4)
n= O (mod 4) m+ZL—2 m+f+2 m+ZL—2 m+£—2
— +n—3 +n+T +ntl +n—3
n=1 (mOd 4) mm4zn mmil:n mm4:n Z-&—%—él
n= 2 (mOd 4) m+%L—1 m—‘ﬁz—l m+4n—1 m+%z—1
n =3 (mod 4) 1 1 1 1
TABLE 11

Edge condition of the dragon with m =2 (mod 4) and for all values of n:

Nature of m =2 (mod 4) and n | 7.(0) Mo (1)
n =0 (mod 4) min min=2
n=1 (mod 4) min=i [ min=1
n =2 (mod 4) min | min-2
n=3 (mod 4 min=l [ min=1

TABLE 12

case 4 : m =3 (mod 4) and n =0,1 (mod 4)

Assign the labels to the vertices u;, (1 <4 < m — 3), as in case 1. Then
finally assign the labels 2,3, and 1 respectively to the vertices w;,—2, Upm—1
and u,, of the cycle C,,.

Next assign the labels to the vertices vy, va,..
following two subcases.

subcase 4.1 : n =0 (mod 4)

Assign the labels to the vertices v;, (1 < i < n), as in subcase 1.1.
subcase 4.2 : n =1 (mod 4)

Assign the labels to the vertices v;, (1 < ¢ < n), as in subcase 1.2. Thus
the following tables [13, 14], establish that this vertex labeling f is a 4—
remainder cordial labeling of the dragon with respect to m = 3 (mod 4)
and for all values of n.

Vertex condition of the dragon with m =3 (mod 4) and for all values of n:

., vy, of the path P, by the

Nature of n vf(l)3 Uf(2)1 vf(3)1 vf(4)3
n=0 (mod 4) m“'z_ m":f‘" m‘j“" m‘T_
n=1 (mod 4) m:ll—n mi—n m+n m+ZL—4

TABLE 13

Edge condition of the dragon with m =3 (mod 4) and for all values of n:
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Nature of m =3 (mod 4) and n | 7.(0) 70(1)
n=0 (mod 4) min=l [ min=1
n=1 (mod 4) min | min-2

TABLE 14

case 5 : m =3 (mod 4) and n = 2,3 (mod 4)

Assign the labels to the vertices u;, (1 < i < m — 3), as in case 1. Then
finally assign the labels 3,2, and 1 to the vertices u,,_2,%;m_1 and u,, of
the cycle Cy, respectively.

Next we consider the vertices v, vo, ..., v, of the path P,. Assign the labels
to the vertices vy, va, ..., v, of the path P, by the following the remaining
subcases.

subcase 5.1 : n =2 (mod 4)

Assign the labels to the vertices v;, (1 < i < n —2) as in subcase 1.1. Then
assign the labels 4 and 1 respectively to the last two verticesv,_1 and v,
of the path P,.

subcase 5.2 : n =3 (mod 4)

Assign the labels to the vertices v;, (1 < i < n—3) as in subcase 1.1. Finally
assign the labels 4,3 and 1 to the vertices v,,_o,v,_1, and v,, respectively.
The following tables [15, 16], shows that this vertex labeling f is a 4—
remainder cordial labeling of the dragon with m = 3 (mod 4) and for all
values of n.

Vertex condition of the dragon with m = 3 (mod 4) and for all values of n:

Nature of n vr(1) | vp(2) | vr(3) | vr(4)
— 2 (mod 4) mIn—1 m¥n—1 m¥n—1 m¥n—1

- Tho The2 T T2
— m--—n— m-rn— m-rn m-rn—

n =3 (mod 4) 1 1 1 1

TABLE 15

Edge condition of the dragon with m =3 (mod 4) and for all values of n:

Nature of m =3 (mod 4) and n | 7(0) 7o(1)
—_ mFtn—1 mF+n—1
=2 (mod 4) 7";%_2 7;%%
TABLE 16
O
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