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Abstract: Let G = (p,q) graph. A bijection f: V(G) — {1,2,3...p} induces an edge labeling f “: E(G) — {0,1} such that
for any edge uv € E(G) f*(uv) =1, if ged (5,D) =1, f*(uv) =0, otherwise. where 5 = f(u) + f(v) and

D= |f(u) — f(v)l

we say that f is SD- prime labeling iff *(12) = 1 for all ur € E(G). G is SD prime if it admits SD prime labeling. The labeling f is called
SD prime cordial labeling if it satisfies |ef-,:1:, — Ef-,:[,:,| = 1, where E¢*r1y. €%y Is number of edges labeled by 1 and @ respectively.
G is SD prime cordial if it admits SD prime cordial labeling. In this paper we proved that B,,, O(TL,),D5(F,) and D,(C,,) if
n = 3,n odd, admits 5D Prime Cordial. A graph that admits 5D prime cordial labeling is called 5D prime cordial graphs.
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1 Introduction

Consider a graph G = (V(G), E(G)) be a simple
finite and undirected with order [V|=p and size
|E| = g, the notation can be found in [1]. In [2] refer for
detailed survey of graph labeling. In [3] and [4] the authors
introduced the concept of SD- Prime cordial labeling and
they proved for graphs like fan, star, wheel, double star,

path, ladder, double fan. In [5] and [6] the authors proved by
duplication of each vertex of path and cycle by an edge

admits 5 D-Prime Cordial labeling . In this paper we prove
that BWD(TLH:]’DZ(PH] and DZ [:Cn:] if
n = 3,1 odd are 5D-Prime Cordial graphs.

Il. Preliminaries

Definition 1.1 A bijection f: V(G) — {1,2, - [V (G)[}
induces an edge labeling f *: E(G) — {0,1} such that
for any edge uv in G. f*(uv) = 1ifged(5,D) =1
and f*(ur) = 0 otherwise we say f is 5D-Prime
labeling in f* (1) = 1 forall ur € E(G). Moreover &
is SD-Prime if it admits 5 D-Prime labeling.

Definition 1.2 A bijection

f:V(G) — {1,2,3, - [V(G)|} induces an edge
labeling f *: E(G) — 0,1 such that for any edge 4%’ in
G, f (ur) =1lifged (5.D) =1and f*(uv) =0
otherwise. The labeling f is called 5 D-Prime Cordial
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labeling if |€¢+ 1y — €¢+;gy | = 1. We say that G is SD-

Prime cordial if it 5 D-Prime cordial labeling.

Definition 1.3 Brush Graph

The Brush graph B,,, (11 = 2) can be constructed
by path graph B, (7 = 2) by joining the star graph k4 4 at
each vertex of the path . (ie) B, = F, +nk, ;.

Definition 1.4 Open Triangular Ladder Graph

An Open Triangular Ladder O(TL,),n = 2 is
obtained from an open ladder O(L,) by adding the
vy, lsi=n—1}

Definition 1.5 Shadow Graph

Let G be a connected graph. A graph constructed
by taking two copies of & say &y and &5 and joining each
vertex it in &y to the neighbours of the corresponding
vertex 1 in Gy there exits ¥ in G such that
N(w) = N(v). The resulting graph is known as shadow
graph and it is denoted by D, (G).

Definition 1.6 Path
All the vertices in a walk are distinct is called a

path and a path of length k is denoted by Py 4.

Definition 1.7 Cycle
A closed path is called a cycle ,and path of length

13




International Journal on Recent Technologies in Mechanical and Electrical Engineering (IJRMEE)

Volume: 5 Issue: 3

ISSN: 2349-7947
13-17

k is denoted by Cy.

11 Main Results

Theorem 2.1. The Brush graph B, 1t = 2 is 5D-
Prime cordial .

Proof: Let G = B, the brush graph
Let

V(6)={v;/1<i<n}U{u,/l<i<n}
Let

E(G)={uufl=i=n—1}0uv,/1=i=<n}

V(B =2n|E(B,)=2n—1

Define a vertex labeling ,

f:V(B,) — {123, 2n}

fluj)=2i—-11<i=<n

flv,)=2i 1<i<n

The induced edge labeling isf *: E(G) — {0,1}
defined by

ffluv)=1,ifged(5,D) =1,

fi(uv) =0, otherwise

The edge sets are

Ey = {uuy,, 1=i=n-—1}
E;y={uwv, 1=i=n }
In Ey

GCD [S,D] = GCD [f(u) + f(uuy) 1F () — flui)l]

=GCD [2i—1+2(i+1)—1,12i —1— (2(i+ 1) — 1)]

=GCD 2i—1+2i+2—1,[2i—1—(2i+2-1)[]
=GCD [4i,2], 1<i<n-—1
=1
frluu,,)=0 1<i<n-—1
In E;

GCD [S5,D] = GCD [f(w,) + f(v.)If (w) + f(v)l]

=GCD [2i— 1+ 2i12i — 1— 2i]

=GCD [4i—11], 1=i=n
=1
fflujw)=1, 1<i=n

Thus |ef*,:[,} — ef*,:1}| =1

Hence E,, admits 5 D-rime cordial labeling.
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= B, is prime cordial.

llustration 2.2

2 4 6
1 1 Jl
1 0 3 05
Figure 1 By

Theorem 2.3. The graph O(TL, ) n = 2 admits
5D-Prime cordial labeling.

proof: Let G = O(TL,) the open triangular
ladder graph.

LetV(G) = {u,/1<i < 2n}

Let
E(6) = {uyoqiyss/1 S i€ - 1JU{Uptyy/1 S i S0 -1}V
{UgiUgiea /1 ST S n =1} U {ugyupp/1 Si<n—1}

IV (O(TL))| = 2n

|[E(O(TL))| = 4n — 4

Define a
f:V(0(TL,)) = {1,2,3,--,2n}

flu)=1i 1<i<2n

The induced edge labeling is f *: E(G) — {0,1}
defined by

fflur) =1,ifgcd(5,D) =1,

fi(uv) =0, otherwise

The edge sets are

Ey = (UgiqUpsi /1S i=n—1}

E; = {ugugs,/1Si=n—1}

Ey = {uguysy /1Si=n—1]}

Ey = (UgisqlUpsp /1 =i =n—1}

The induced edge labels are

labeling,

GCD[S,0] = GCD [f(ug_y) + f (ttgyaq), f(ttgioy) = Flttgia )]

=GCD [2i—1+2i+1,|2i —1—(2i + 1)]]

=GCD [4i,|-2[]
=GCD [4i,2], 1<i=n—1
=1

fflugqugsy) =0, 1=i=n—1
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GCD [5,D] = 6CD [f(uy) + flugias), I () = fluisy)]

=GCD [2i4+2i+2,]2i — (2i + 2)[]
=GCD [4i+ 2,]2i — 2i — 2]]

= GCD [4i+22],
= D_..

1<i=n—1

= f(uytiy,) =0, 1<i<n—1

In E3

GCD [S,D] = GCD [f(uy) + Flugie)s [f(ug) — Flugss )]

=GCD [2i+ 2i+1,[2i — (2i + 1)[]
=GCD [4i+1,|2i —2i — 1]

=GCD [4i+ 1,1],
=1

1=i<n—1

= f(uytiye,) =1 1<i<n-—1

InE,

GCD [5,0] = GCD [f(uysy) + Fltgian)s [f (Ugiag) — FlUgisn)l]

=GCD [2i+ 1+ 2i+2,|2i — (2i + 2)[]
=GCD [4i+3,]2i4+1—2i—2[]

=GCD [4i+ 3,1],
=1

1=i<n—1

= f(ugqligs) =1, 1=i=n—1
Hence @(TL,,) admits 5 D-Prime cordial labeling.
~ O(TL, ) is 5D prime cordial.
Ilustration 2.4
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Figure2 O(TL:)

Theorem 2.5. The graph D,(P,) is SD-Prime
cordial.

proof: Let G =

Let
V(6)={u/1<i<n}u{v,/1<i<n}
E(6)= {ug 1< 1 Sn- U o 1 <E S n- 1)U u, /1< 1 <n-1)

Uttty /1 ST €01}

[V(G)|=2n |E(G)|=4n—4

Define a vertex labeling

D, (R.)

k]

f:V(D,(B)) = {1,2,3,- 2n} by
flu)=1i 1<i=n
flv.)=n+i, 1=i<n

The induced edge labeling isf *: E(G) — {0,1}
defined by

ffluv) =1,ifged(5,D) =1,

f (uv) = 0, otherwise

The edge sets are,

Ey = (wuy, /1= isn—1;

E, ={vvyy/l1=i<n—1}

Ey={uwv, /1<i<n-—1}
Ey = (i3 Vpis1 /1 Zi=n—1}
InE;

GCD [S,D] = GCD [f(ur'] +f{ui+1]! |f{u:] - f(qu)l]

=6CD [i+ (i+1),li—(i+ 1]

=6CD [2i+11], 1<i<n—1
=1
ffluug,) =1, 1=i=n—1

In Ez

GCD [S5,D] = GCD [f(v) + f(vise) |f (v) — f(wi4q) ]
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=GCD [[n+i+n+i+l)n+i—(n+it+1)l]

=GCD [2n+ 2i+1,]—1][]

=GCD 2(n+i)+11], 1<i<n—1
=1
fflvwyy)=1 1<i<n-1
In E5

GED [S5,D] = GCD[f(u,) + f(v,_ ) If(u,) — fFlv,_)I]

=6CD[i+n+n—ili—(n+n—1i)l]
= GCD[2n,]i — 2n + il]

=6CD[2n2(i—n)], 1<i=n—1

=1

fflup,;)=0 1=i<n-1
InE,

GCD [5,D0] = GCD [f(usq) + flv,—psg ) |f(uey) = Flv,_iy)l]

=GCD [i+1+n+n—i+1,|1+1(n+n—i+1)|]

=GCD 2n+2,li+1—2n+i—1]]

=GCD [2(n+1),2(i—n)], 1<i<n-—1
£1
fruaqv,24) =0
Thus |EI‘ED} — Ef'E1}| =1
Hence D, (P} admits 5 D-Prime cordial labeling.

= D,(Pn) is SD-Prime cordial
Illustration 2.6

_ 5
1 ﬁ 1 1 /' Vi
N
0 0 0
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2 4
1 y 1 \
u ul u4
Figure D, (Pn)
Theorem2.7. The graph D,(C,),

1 = 3,n odd is 5D Prime cordial.
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Proof: Let G be [D,(C,)] n = 3,n odd
Let V[D,(C, )] = {u, v,/1 <i=n}

and

Ey[D,(C)] = {[(wuey) U (vyv4) /1 21 <0 = 1]U

[(ugu,) U (vy9,) U (ugvy) U (vqu,)]U

() U (v U (v, U (vuy) /22 i 2= 1]

lv(D,(c,))| = 2n; |E(D,(C,))| = 4n.

Define a vertex labeling,
f:v(D,(c,)) = {123, ,2n} by

flu)=i 1<i=n

flv,)=n+i 1=i<n

The induced edge labeling isf “: E(G) — {0,1}
defined by

ffluv)=1,ifged(5,D) =1,

fi(uv) =0, otherwise

The induced edge labels are,

GCD [S,D] = 6CD [F(w) + flusy) If (u) = Flugsy)l]
=6CD [i+i+1li —(i+1)]

=GCD [2i+ 1,1],

1£i=Zn—1

(., =1, 1=i=n—1
E¥i41

GCD [5,D] = GCD [f(v)+ flvu ) If (v) = flv,y)l]

=GCD m+i+n+it+tLin+1—(Mn+i+ 1]

=GCD [2n+2i4+1In+i—n—i—1[]

=GCD [2(n+i)+1,1],
=1

1=i=n-—1

(v, 1, =1, 1=i=n-—1
i itl

GCD [5,D]=GCD [f(u) + flvy) |f(u) — flr )]

=GCD [i+n+i+1]li—(n+i+1)]
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=GCD [2i+n+1]-n—1]], 2<i<n-—1
=1

ffluv,.)=0  2<=i=n-—-1

GCD [S,D] = GCD[f(u,) + flv,_y), 1f(u;) — flv,_)l]

=GCD [i+n+i—ili—(n+i—1)]

=6CD [n+2i—1,]i—-n—i+1]]

=GCD Ri+n—-1LIn+1l], 1<i=n
+=1
f*luv,_y) =0, 1=i<n

GCD [5,0] = GCD [f(v,)+ fluguy) |f(v)) = f(wsy)]
=GCD [n+i+i+1,In+i—(i+1)|]

=GCD [n+2i+1,In+i—i—1]]

=GCD [n+2i+1In—1l], 1<i<n
+1
f*wviu,,) =0, 1=i<n

GCD [S,D] = GCD [f(v,)+ flus—y),f () — f (u;y)]]
=6GCD n+i+i—1,In+i—(i—1)I]

=GCD [n+2i—1,|ln+i—i+ 1]

=GCD [n+2i—1,|n+1]], 1=i<mn
=1
frlvu,_,) =0, 1<i=<mn
Similarly
frluu,)=0
frlvw,) =1

frlvu,) =0
frlugw,) =0
e — €| =1
Hence D,(C,,) admits SD-Prime cordial labeling.
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~ D,(C, ) is SD-Prime cordial
llustration 2.8

Figure4 D,(C.)

Conclusion:
We proved B,.O0(TL,),D,(B,) and D,(C,) if
n=3,n odd are 5D-Prime cordial graphs. It is

interesting work. Some one may extend for other graphs in
future.
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