International Journal of Mathematical Archive-7(11), 2016, 32-37
@IMA Available online through www.ijma.info ISSN 2229 - 5046

PRIME CORDIAL AND SIGNED PRODUCT CORDIAL LABELING
FOR THE EXTENDED DUPLICATE GRAPH OF KITE GRAPH

B. SELVAM*1, K. ANITHAZ AND K.THIRUSANGU?

13Department of Mathematics,
S. L. V. E. T. College, Gowrivakkam, Chennai - 600 073, India.

2Department of Mathematics,
Sri Sairam Engineering College, Chennai - 600 044, India.

(Received On: 12-10-16; Revised & Accepted On: 11-11-16)

ABSTRACT

In this paper, we prove that the extended duplicate graph of kite graph is Prime cordial and signed product cordial
labeling.
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1. INTRODUCTION

Graph theory is well known subject in mathematics and computer science. Graph theory is now a major tool in
mathematical research, marketing and so on. The concept of graph labeling was introduced by Rosa [2] in 1967. Graph
labeling is an assignment of integers to the vertices or edges or both subject to certain conditions. After the introduction
of graph labeling, various labeling of graphs such as graceful labeling, cordial labeling, prime cordial labeling. magic
labeling, anti magic labeling etc., have been studied in over 2100 papers [1]. The concept of signed product cordial
labeling was introduced by J.BaskarBabujee and he proved that many graphs admit signed product cordial labeling [5].
Sundaram, Ponraj and Somasundaram have introduced the notion of prime cordial [4]. The concept of duplicate graph
was introduced by E.Sampath kumar and he proved many results [3]. K.Thirusangu, P.P. Ulaganathan and B. Selvam
have proved that the duplicate graph of a path graph P,, is cordial [6]. K. Thirusangu, B. Selvam and P.P. Ulaganathan
have proved that the extended duplicate graph of twig graphs is cordial and total cordial [7].

2. PRELIMINARIES

In this section, we give the basic definitions relevant to this paper. Let G=G(V, E) be a finite, simple and undirected
graph with p vertices and q edges.

Definition 2.1 Kite Graph: The kite graph is obtained by attaching a path of length ’m” with a cycle of length 'n” and
it is denoted as K, It has m+3 vertices and m+3 edges. Kite graphs is also known as the Dragon Graphs or Canoe
Paddle Graphs.

llustration: 1
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Definition 2.2 Duplicate Graph: Let G (V, E) be a simple graph and the duplicate graph of G is DG = (V,, E;), where
the vertex set Vi =Vu V' andV V' = ¢ and f: V — V' is bijective (for v e V, we write f (v) = v’ for convenience)
and the edge set E; of DG is defined as the edge ab is in E if and only if both ab’and a b are edges in E;.

Definition 2.3 Extended duplicate graph of Kite graph: Let DG = (Vy, E;) be a duplicate graph of the kite graph
G(V,E). Extended duplicate graph of kite graph is obtained by adding the edge VZV; to the duplicate graph. It is
denoted by EDG (K3, m > 1). Clearly it has 2m+6 vertices and 2m+7 edges.

Illustration: 2 EXTENDED DUPLICATE GRAPH OF KITE GRAPH
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Definition 2.4 Prime Cordial labeling: A function f: V — {1, 2,.... | V[} such that each edge viv; is assigned the label
‘1’if g.c.d. (f(v;), f(vj)) = 1 and ‘0’ if g.c.d. (f(v;), f(v;)) >1 is said to be Prime cordial labeling, if the number of edges
labeled ‘0’ and the number of edges labeled ‘1’ differ by at most one.

Definition 2.5 Signed product cordial labeling: A vertex labeling of graph G f:V(G) — {—1, 1} with induced edge
labeling f*:E(G) - {—1,1} defined by f*(uv) = f(uw)f(v) is called a signed product cordial labeling if
|vr(—1) —v;(1)| < 1 and |ef(—1) — e;(1)| < 1, where v;(—1) is the number of vertices labeled with -1, v, (1) is
the number of vertices labeled with 1, e;(—1) is the number of edges labeled with —1 and e;(1) is the number of
edges labeled with 1.

3. MAIN RESULTS
3.1 Prime Cordial labeling

In this section, we present an algorithm and prove the existence of Prime cordial labeling for the extended duplicate
graph of kite graph Kgpm m>1.

Algorithm: 3.1: procedure [Prime Cordial labeling for EDG (K3 m m2>1)]
Ve {Vi, Vo, oy Vimea Vi, Vg ey Vi 0 )
E « {el, €2, ..oty €mtay e{,eé,...,er:HS}

Vi< 1, Vo< 6;Vv3<5
Vll(— 3; Vlz(— 4; V/3(— 2

if 0<m<3
fori=1tomdo
Vg < T+i
V/3+i <« 4+3i
end for
end if
ifm=3
Vi < 11; Ve 12
fori=1to2do
V3ii < T+i
Vi <« 4+3i
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end for
end if
ifm>3
. m+2
fori=1to lTJ do
Viipg < 2+6i
V/3i+l <« 1+6i
end for
. m+1
fori=1to lTJ do
V3ijvp < 3+6i
V/3i+2 <« 4+6i
end for
. m
fori=1to l?JdO
Viiz3 < 5+6i
V/3i+3 <« 6+6i
end for

end if
end procedure.

Theorem 3.1: The extended duplicate graph of kite graph K3, m> 1 is prime cordial.

Proof: Let K;m m=>1 bea kite graph . In order to label the vertices, define a function f: V — {1, 2 ... | V|} as given
in algorithm 3.1.

If m> 1, the vertices vy v, v Vi V, and V5 receive labels 1, 6, 5, 3, 4 and 2 respectively.
Case-(i): If 0<m<3; for 1<i<m, the vertices vz, receive labels ‘7+i’ and v’3,; receive labels ‘3i+4’.

Case-(ii): If m =3; for 1<i <2, the vertices vs,; receive labels ‘7+i’ and the vertices v’s,; receive labels ‘3i+4’; the
vertex v, receive label 11 and the vertex V/,, receive label 12.

Case-(iii): If m>3; for1<i< [mT”J the vertices vy receive labels 2+6i and the vertices V.1 receive labels 1+6i;

for1<i< lmTHJ the vertices vy, receive labels 3+6i and the vertices V3., receive labels 4+6 i; for 1 < i < EJ the
vertices Va;.s receive labels 5+6i and the vertices V.5 receive labels 6+6i.

Thus in all the cases, the entire 2m+6 vertices are labeled by 1, 2 ...2m+6.

The induced function f *: E — {0, 1} is defined as
1 if g.c.d (f(vi),f(vj))) =1
ra={y Joed )
0 if g.c.d (f(vi),f(vj)) > 1

Case-(i): If m = 3n-2; n e N, the induced function yields the label ‘1’ for the edge e,; label ‘0’ for the edges e’; and
emsa; fOr 1 <i< (m+2)/3, the edges e and e3,1 receive label “0”; for 1 <i < (m+2)/3 and 1 < j< 2, the edges e’y; 2
receive label ‘1°; for 1 < i < (m+5)/3, the edges es-, receive label “1’; for 1 <i < (m-1)/3 and m >1 the edges e+,
receive label ‘0.

Thus all the 2m +7 edges namely the edges es, es, €, €5 €9, ,m+2 aNd €.y receive label ‘0’ ; the edges e, e €7
€10, , .---,& me3 receive label ‘0’; the edges ey, €,, €4, €7, €19.... ,em+3 receive label “1’; the edges e, e, €5, €4, €5 €9,
...,&"m+2 receive label ‘1’ which differ by atmost one and satisfies the required condition.

Case-(ii): If m =3n-1; n € N, the induced function yields the label ‘1’ for the edges e, and e’n.;; label ‘0’ for the
edges em.s and e'q; for 1 <i < (m+1)/3, the edges eg;, esis» and e 5,4 receive label ‘0’; for 1 <i< (m+1)/3and 1 <j<2
,the edges €’5;4j, receive label 17; for 1 <i < (m+4)/3, the edges e5-, receive label ‘1’

Thus all the 2m +7 edges namely the edges es, €s, s, €g €9 .......... em+1 €ms+3 and ens4 receive label ‘0’; the edges 9:1,

€4 €7, €10, ....8 ms2 receive label ‘0’; the edges ey, €;, €4, €7 €19 .......... ems receive label “1°; the edges e, €5, €’s,
€6, €8 €9, ..., €'me1 €'mea receive label “1” which differ by atmost one and satisfies the required condition.
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Case-(iii): If m = 3n; n e N, the induced function yields the label ‘1” for the edge e,; label ‘0’ for the edges e; and
emsa; fOr 1<i<(m)/3 the edges e, and e,y receive label ‘0%; for 1 <i < (m+3)/3, the edges es; receive label ‘0’;
the edges e 3, and e’y +j-2» 1 <j< 2 receive label ‘1’

Thus all the 2m +7 edges namely the edges es, es, €5, €3 €9 .......... em+2 €ms+3 and en.s receive label ‘0’ ; the edges
€1,€4 €7 €19, , ..., ms1 receive label ‘0’; the edges ey, €y, €4, €7, €10 «vvvvvven. em+1 receive label “1’; the edges e, e,
€5 €5 €8 €9, , ..., 8'ms2 €' ms3 receive label “1” which differ by atmost one and satisfies the required condition.

Hence the extended duplicate graph of kite graph K3, m>1 is prime cordial labeling.
Ilustration: 3 Prime Cordial labeling for the graph EDG (K35)

PRIME CORDIAL LABELING FOR THE EXTENDED DUPLICATE GRAPH OF KITE GRAPH
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3.2 Signed product Cordial labeling

In this section, we present an algorithm and prove the existence of signed product cordial labeling for the extended
duplicate graph of kite graph Ky, m>1.

Algorithm: 3.2: procedure (signed product cordial labeling for EDG (K3, m>1)

Ve {Vi, Vo, ooy Vimea s Vi, Vg ey Vi o )
E(—{el, €2, ...ty €mtay e{,eé,...,er:HS}
if m=4n-3
fori=0to (m-1)/4 do
j=0toldo

Viwgiep -1
Vauiej < 1
Vi < 1
Vs < -1
end for
else
if m=4n-2
for i=0 to (m+2)/4 do
Visgi < -1
Vi <1
end for
fori=0to (m-2)/4 do
j=0toldo
Vousi < -1
Vaigivj < 1
Vi <1
V,3+4i+j «-1
end for
else
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if m=4n-1
fori=0to (m+1)/4 do
j=0toldo
Visgiep < -1
Vi < 1
end for

fori=0to (m-3)/4 do
j=0toldo
Vaigivj < 1
V,3+4i+j «-1

end for
else
if m=4n
fori=0tom/4 do
j=0toldo
Viugiej < -1
Vo <« 1
V,1+4i+j « 1
Vg < -1
end for
for i=0 to (m-4)/4 do
Varsi < 1
Vi -1
end for
end if

end procedure
Theorem 3.2: The extended duplicate graph of kite graph K;,, m > 1 is Signed product cordial labeling.

Proof: Let K;,m, m>1 be a Kkite graph. In order to label the vertices, define a function f: V — {-1, 1} as given in
algorithm 3.2.

Case-(i): If m=4n-3;ne N, for 0<i<(m-1)/4 and 0<j<1, the vertices Vi.ssjand V'z.4i4j receive label “-1’; the
vertices Vsisisj and Vi receive label “1°. Hence all the 2m+6 vertices namely the vertices vi, Vo, Vs, Ve,...... + Viny
Vms1  Feceive label “-17; the vertices v, vy V7 Vg, ...... Vm+2, Vmsz  Feceive label “1°; the vertices v’y, V', Vs Vg ... V',
V'mer receive label 1; the vertices v’z v’y V7 Vg ..., V2, Vimea  receive label -1°.

Case-(ii): If m=4n-2;n e N, for 0 <i<(m+2)/4, the vertices vy.4 receive label ‘-1’ and the vertices v’1.4 receive
label “1’; for 0<i<(m-2)/4and 0 <j <1, the vertices V,.4 and V’s.4isj receive label *-1’ ; the vertices Vsi4sj and

V’p.4i receive label “1°. Hence all the 2m+6 vertices namely the vertices vi, Vo Vs, Vg Vg ...... V-1 Vm» Vmsg  receive
label *-1°; the vertices vs, Vg V7 Vg, ...... , Vms1 , Vms2  Teceive label *1°; the vertices v’y, V'p Vs, Vg Vg ...... sV ety
V’m, Va3 receive label 1; the vertices v’3, vy V7 Vg ...... Vs, V2 receive label ©-1°.

Case-(jii): If m=4n-1;ne N, for 0<i<(m+1)/4 and 0 <j <1, the vertices Vi receive label *-1’ and the
vertices V'i.4yj receive label ‘1’; for 0<i<(m-3)/4 and 0 <j <1, the vertices vs.44j receive label ‘1" and the

vertices Vs receive label -1°. Hence all the 2m+6 vertices namely the vertices vi, Vo, Vs, Ve,...... s Vims2 » Vine3
receive label ‘-1’; the vertices v, V4 V7 Vg ...... Vm , Vms1 receive label*1’; the vertices Vv’y, v’y Vs, Vg,...... WV ms2,
V'mes receive label 1; the vertices V5, v’y V7 Vg, ...... Vm, Ve receive label *-1°,

Case-(iv): If m=4n;ne N, for 0<i<m/4 and 0<j<1 , thevertices vi.si:j and v’z receive label *-1"; the
vertices Va.si and v’i.4. receive label ‘1°. Hence all the 2m+6 vertices namely the vertices vy, v, Vs, Vg,...... s Vined
Vms2 receive label -1°; the vertices Vs, V4 V7,.... Vi1, Vi, Vms3  receive label “1’; the vertices vy, vy Vs, Vi .......
Va1, Ve receive label 1; the vertices vz, Vg V'7,... Vi1 V'm WV mes receive label *-1°.

Thus in all the cases, the entire 2m+6 vertices are labeled in such a way that the number of vertices labeled -1 and 1
differ by at most one, which satisfies the required condition.

The induced function f *: E — {-1, 1} is defined as
friv)= fv)xf(v); vivjeV
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The induced function yields the label ‘-1’ for the edges elye'l and en.4; label ‘1’ for the edges e, and e, label
‘1’ for the edges eyi.1 and e,y if 1<i<(m+1)/2, ‘m’ isodd and if 1<i<(m+2)/2, ‘m*‘iseven; label ‘-1’ for
the edges e, and € iy if 1 <i<(M+1)/2, ‘m’ isodd and if 1<i<m/2, ‘m’ iseven.

Thus the entire 2m+7 edges are labeled namely when ‘m’ is odd, m+3 edges ey, es, €5, €7 €, ....8ms2 €2, €3, €5, €7,
g ...,8 ms receive label ‘1’ and m+4 edges ey, €4, €, €5, ....8ms3 €1, €4, €5, €5, ....8 ms3 and the edge e, receive
label -1 and when ‘m’ is even, m+4 edges ey, €3, €, €7,€g, ....Em+3, €2, €3, €5, €7, €9, ..., ms3 receive label ‘1’ and

m+3 edges ey, €4, €6, €5 ...,€m+2, €1, €4, €5, €3, ---,& ms2 @Nd the edge en.4 receive label -1’ which differ by atmost
one and satisfies the required condition.

Hence the extended duplicate graph of kite graph K3 , m > 1 is signed product cordial labeling.
Ilustration: 4 Signed product cordial labeling for the graphs EDG (K35) and EDG(K3)

SIGNED PRODUCT CORDIAL LABELING FOR THE EXTENDED DUPLICATE GRAPH OF KITE GRAPH
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4. CONCLUSION

In this paper, we presented algorithms and prove that the extended duplicate graph of kite graph K3, m>1is prime
cordial and signed product cordial labeling.
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