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1. Introduction

By a graph, we mean a finite, undirected graph auitHoops and multiple edges, for
terms not defined here, we refer to Harary [5]. Bandard terminology and notations
related to number theory we refer to Burton [2] gndph labeling, we refer to Gallian
[4]. The notion of prime labeling for graphs origied with Roger Entringer and was
introduced in a paper by Tout et al. [12] in thel\ed980s and since then it is an active
field of research for many scholars. In [13], Vadgt al. introduced the concept of
k-prime labeling of graph. Sundaram et al. intraetithe notion of prime cordial labeling
in [11]. The concept of neighborhood-prime labelafgyraph was introduced by Patel et
al. [10]. Lawrence et al. introduced the notatidnkeneighborhood-prime labeling of
graph in [8]. Lau et al was introduced a varianpie graph labeling of graph in [6]. In
[7], Lau et al. introduced SD-prime cordial labgliand they discussed SD-prime cordial
labeling for some standard graphs. In [9], Lourdugeet al. investigated some new
construction of SD-prime cordial graph. In [3], Bwn et.al., introduced the concept of
k-SD-prime cordial labeling of graph and discuske®D-prime cordial labeling of some
standard graphs. In [1], Babujee defined a clasplariar graph as graph obtained by
removing certain edges from the corresponding cetapgiraph. The class of planar
graph so obtained is denotedPly. Here we discuss the SD-Prime cordial labelinglpf
graph, for n= 3 and k-SD-Prime cordial labeling of \(®K,)0K;,, for n> 2 and
P.OKynn forn> 2.

2. Basic definitions
Definition 2.1. A complete biparitite graph k; is called a star and it has n+1 vertices and
n edges. Knnis the graph obtained by the subdivision of theesdf the star K, .
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Definition 2.2. Let K, be the complete graph on n vertices?\41,2,...,n}. The class of
graphsPl, has the vertex set,\and the edge set
= E(K)(K,I) : 3sk<n-2, k+2<| < n}.

Definition 2.3. Comb is a graph obtained by joining a single pehddge to each vertex
of a path. In other words,®K is a comb graph.

Definition 2.4. Let G = (V,E) be a graph with n vertices. A funati6é : V(G) -
{1,2,3,...,n} is said to be a prime labeling, if & bijective and for every pair of adjacent
vertices u and v, gcd(f(u),f(v)) = 1. A graph whiatimits prime labeling is called a prime
graph.

Definition 2.5. A k-prime labeling of a graph G is an injectivedtion f: V - {k, k+1,...,
k+|V|-1} for some positive integer k that inducefiaction f: E(G) — N of the edges of
G defined by Tuv) = ged(f(u),f(v)),Je = uIE(G) such that ged(f(u), f(v)) = Te = uvd E(G).
The graph which admits a k-prime labeling is calddprime graph.

Definition 2.6. Let G = (V,E) be a graph with n vertices. A bijeetifunction f : V(G) -
{1,2,3,....,n} is said to be a neighborhood-primiedling, if for every vertex MV(G) with
deg(v) > 1, gcd {f(u): ud N(v)} = 1. A graph which admits neighborhood-prita&eling
is called a neighborhood-prime graph.

Definition 2.7. Let G = (V(G),E(G)) be a graph with n vertices. Aebtive function
f.V(G) - {k,k+1,...,k+n-1} is said to be a k-neighborhood-pértabeling, if for every
vertex \[OV(G) with deg(v) > 1, gcd {f(u) : UN(v)} = 1. A graph which admits
k-neighborhood-prime labeling is called a k-neigtiimmd-prime graph.

Definition 2.8. Given a bijection f : V(G)- {1,2,...,|n}, we associate 2 integers S =
f(u)+f(v) and D = |f(u)—- f(v)| with every edge uv in E. The labeling f irets an edge
labeling f' : E(G) - {0,1} such that for any edge uv in G\(tiv) = 1 if gcd(S,D) = 1 and
0 otherwise. We say f is SD-prime labeling ffdv) = 1 for all uv(d E(G). Moreover, G
is SD-prime if it admits SD-prime labeling.

Definition 2.9. Given a bijection f : V(G)- {1,2,...,|V(G)|}, we associate two integers S
= f(u) + f(v) and D = | f(u) - f(v) | with every gd uv in E(G). The labeling f induces an
edge labeling f: E(G) - {0, 1} such that for any edge uv in E(G),(&iv) = 1 if gcd(S,D)

= 1 and 0 otherwise. Let-i) be the number of edges labeled wit& {0, 1}. We say f

is SD-prime cordial labeling if |+€0)-&«(1)| < 1. Moreover G is SD-prime cordial if it
admits SD-prime cordial labeling.

3. Main theorems

Theorem 3.1. Pl,, is a SD-prime cordial graph, for=n3.

Proof: Let v,v,,...,\, be the vertices and,e,,...,ens be the edges &fl,, where e= vivis;

for 1<i<n-3, @n,3= VoV, for 1<i <n-2, @on5= Vyvi for 1<i <n-2 and @_6= Va_1Vn.
Let G =PI,. Then |[V(G)| =n and | E(G) | = 3n-6.
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Define f: V(G) - {1,2,...,n} as follows:

Casel: n=1,3 (mod 4).
i+2 if i=0,1(modd)andlsi<n-2
i+3 if i=2(mod4)andlsi<n-2
g(v;)=1i+1 if i=3(mod4)andl<i<n-2
2 ifi=n-1
1 if i=n
Then induced edge labels are

g(eiy) =0, forisi<

n-3
2
g(en) =1, for 1<i< 13
1 if i=1,2(mod4)andl<si<sn-2
0 if i=03(mod4)andl<sisn-2
0 if i=1,2(mod4)andl<i<sn-2
1 if i=03(mod4)andlsisn-2

g* (en—3+i) :{

9 (€sn-5+i) :{

g(eng=1

In view of the above defined labeling pattern, veedne (0)+1 = ¢ (1) =
| &(0) - &(1)[< 1.

Therefore thél, is a SD-prime cordial graph, forml,3 (mod 4).
Case2: n=0 (mod 4).
i+2 if i=0,1(modd)andl<si<sn-4
i+3 if i=2(mod4)andlsi<n-4
i+1 if i=3(mod4)andl<sisn-4
gv)={n-1 ifi=n-3

3n-5 and

n ifi=n-2
2 if i=n-1
1 if i=n
Then induced edge labels are
g'(e20) =0, for 1<i < ”T“‘
g(e) =1, for 1<i< ”T‘G
g:(en—4) =0,
g(ed =1,

‘(e )= 1 ifi=1,2(modd)andl<si<n-4
9&-s1)=1 0 it i = 03(moda)andi<i<n-4
g:(eZn—a = 11
g (ensg =0,
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0 if i=1,2(modd)andlsi<sn-4

*en— +i = L )
9 (s {1 if i=03(mod4)andl<i<n-4

g.(eng =0,
g(eny=1,
g(eng=1

In view of the above defined labeling pattern, vexvéh @ (0) = 6(1) = 3n2_6 and

| &(0) - &(1)[< 1.
Therefore thél, is a SD-prime cordial graph,=n0 (mod 4).
Case 3. n=2 (mod 4).

i+2 if i=0,1(mod4d)andl<si<n-2
i+3 if i=2(mod4)andl<i<n-2
g(v;)=1i+1 if i=3(mod4)andl<i<n-2
2 ifi=n-1

1 if i=n

Then induced edge labels are

g (e1) =0, for 1<i < ”7_3

g(e) =1, for 1<i< ”7_3

1 ifi=1,2(modd)andlsi<sn-2
0 if i=03(mod4)andl<si<sn-2
0 if i=1,2(mod4)andl<i<n-2
1 if i=03(mod4)andlsisn-2

g* (en—3+i) = {

9 (€sn-5+i) :{

g(eng=1
In view of the above defined labeling pattern, vevéh g (0) = (1) = 3n2_6 and
| e<(0) - (1)< 1.

Therefore thél, is a SD-prime cordial graph, for2 (mod 4).
Therefore thél, is a SD-prime cordial graph,=n3.

Theorem 3.2: The disconnected graph,(®K;) O Kimmis k-SD-prime cordial graph,
for nm= 2.
Proof: Let R,OK; be a comb graph. Let,w,, ..., \6, be the vertices and,e,, ..., &,_1be
the edges of K. Let u,y,W,...,bn be the vertices and,s,, ...,$mbe the edges of
K1,m,m

Let G be the disconnected graph®K,) [0 Ky mm

Then |V(Q)| = 2n+2m+1 and | E(G) | = 2n+2m-1.
Define g : V(G)- {k,k+1,...,k+2n+2m} as follows:

k+2i-2, if 1<i<n
a(v) = . . .

k+2i-2n-1, ifn+l<i<?2n
g(u) = k+2n
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()= k+2n+2i, if 1<ism
9 k+2n-2m+2i+1, if m+l<i<2m
Then induced edge labels are

g*(ei):{o' if I<isn-1
1, ifn<i<2n-1
., «_ |0 ifl<i<m

g(sl)_{l, if m+1<i<2m

In view of the above defined labeling pattern, veeér e (0)+1 = (1) = n+m and
| &-(0) - (1)< 1.

Therefore the disconnected graph@R,)[IK; ,m is k-SD-prime cordial graph, for
nm=2.

Theorem 3.3. The disconnected graphKymmis k-SD-prime cordial graph, for n,m
2.
Proof: Let B, be a path graph. Let,ws, ..., \ be the vertices and,es, ..., g_1be the
edges of R Let u,u,W,...,by, be the vertices and,s, ...,$mbe the edges of K, m

Let G be the disconnected graphiPK; mm

Then V(G| = n+2m+1 and | E(G) | = n+2m-1.
Define g : V(G)- {k,k+1,...,k+n+2m} as follows:
Casel: n=1,3 (mod 4).

k+i-1 if i=0,1(modd)andl<i<n

g(v,) =1 k+i if i=2(mod4)andl<i<n
k+i—-2 if i=3(mod4)andl<i<n
g(u) = k+n
_ [ k+n+2i, if 1<i<m
g(u) = . . .
k+n-2m+2i-1, if m+1<i<2m
Then induced edge labels are
g(en) =0, ifl<i< ”7‘1
ge)=1  ifl<is< ”T‘l

. _ |0 ifl<ism

J (S)_{l, if m+1<i<2m

In view of the above defined labeling pattern, aed
8(0)= ()= "2 and | g(0) - e-(1)|< 1.

Therefore FJK mmis k-SD-prime cordial graph, fors0,1,3 (mod 4).
Case2: n=0 (mod 4).
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k+i-1 if i=0,1(modd)andl<i<n

g(v,) =1 k+i if i=2(mod4)andl<i<n
k+i—-2 if i=3(mod4)andl<i<n
g(u) = k+n
_ | k+n+2i, if 1<i<m
g(u)= . . .
k+n-2m+2i-1, if m+1<i<2m

Then induced edge labels are

g(ens) =0, ifl<is g
ge) =1 ifl<is< ”_;2
0, ifl<i<m

1, if m+1<i<2m

g*(s)={

In view of the above defined labeling pattern, eeee (0) = g (1)+1 = ”+22m and

|e-(0) - &(1)|< 1.
Therefore FJKy mmis k-SD-prime cordial graph, forsa0 (mod 4).
Case 3. n=2 (mod 4).
k+i-1 if i=0,1(modd)andl<si<n-1

)= K+i if i =2(mod4)andl<i<n-1
I = wiz2 it i =3(mod4)andl<i<n-1
k+n-1 ifi=n
f(u) = k+n
_ | k+n+2i, if 1<i<m
g(u) = . . .
k+n-2m+2i-1, if m+1l<i<2m
Then induced edge labels are
f'(en0) =0 if 1<i < ”_;2
f'(ey) = 1 if 1<i < ”_;2
(€ =1
‘(s)= 0, ifl<ism
A 1, if m+1<i<2m

In view of the above defined labeling pattern, eed e (0)+1 = @ (1) = ”+22m and

| e<(0) - e(1)|< 1.
Therefore RUK, nnis k-SD-prime cordial graph, forsa2 (mod 4).
Hence the disconnected graphlR, ,»is k-SD-prime cordial graph, for n,m2.
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4. Conclusions
In this paper, we presented the SD-Prime cordizliag of Pl, graph, for n= 3 and k-
SD-Prime cordial labeling of (PK)OKy n, for n= 2 and ROK, ,, for n> 2.
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