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ABSTRACT:

In this paper , we investigate about the concept of signed product cordial labelling. Also, we introduced
some new types of graph like Fan graph ( f,,), Dual fan (Df,,) ,Corona product, Degree corona product,
Bispl(G) and DS’ (G). Finally we conclude these all graphs admits signed product cordial labeling.

1. INDRODUCTION:

The origin of graph labeling can be attributed to Rosa. E.Sampthkumar [1,2] introduced the concept of
splitting graph and duplicate graph. Gallian provide the literature on survey of different types of graph
labeling. The idea of signed product cordial labeling was introduced by J.BaskarBabujee [4] and he
proved that many graphs admits signed product cordial labeling. R.Vikrama Prasad, R.Dhavaseelan and
S.Abhirami [5] have proved the splitting graphs on even sum cordial labeling of graphs. P.Lawrence
Rozario Raj and S.Koilraj [3] have proved the cordial labeling for the splitting graph of some standard
graphs

2. PRELIMINARIES:

2.1 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(w).f(v) is called a signed Product cordial labeling if
lv;(-1) —ve(1)| <1and |ep(—1) —ep(1)| <1, where vs(—1) is the number of vertices
labeled with ‘-1°, vg(1) is the number of vertices labeled with ‘1°, es«(—1) is the number of edges
labeled with ‘-1 and eg+(1)is the number of edges labeled with “1°.

2.2 FAN GRAPH (F,)

The Fan f,,,n = 2, is obtained by joining all vertices of P, to a further vertex called the centre and
contains n+1 vertex and 2n-1 edges. i.e., fi=Pn+K1

2.3 DUAL FAN GRAPH (Df,)

The Dual Fan Df,, consists of two Fan graph that have a common path.

In other words DE, = P, + K,

2.4 CORONA PRODUCT (G, © G>)

The corona G; © G, of two graphs G, (with n, vertices and m, edges) and G, (with nz vertices and
m2 edges) is defined as the graph obtained by taking one copy of G; and n; copies of G,, and then
joining the it" vertex of G, with an edge to every vertex in the it" copy of G,.

2.5 DEGREE CORONA PRODUCT (G Q4 H)

Let G and H be two graphs. The degree corona product (G O 4 H) is obtained by taking one copy of G
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and |v(G)| copies of H, and by joining equal degree of the it* copy of H to theit" vertex of G.

2.6 DUAL SPILT GRAPH (DS'(G))

For a graph G, the Dual spilt graph DS’'(G) of a graph G is obtained by adding two new vertices v'v"
corresponding to each vertex v(G).

2.7 DUAL FRIENDSHIP GRAPH (DF,)

The Dual friendship graph (DF,,) which consists of 2n copies of cycle C; by joining u and v..

2.8 BISPLIT GRAPH (BSPL(G))

Let G and G"' be two graphs each vertex from G(V(G)) joining each vertex of V(G’), we obtain the
graph bisplit denoted by Bspl(G).

3. MAIN RESULTS:

THEOREM 3.1

STATEMENT

The fan graph F, admits a signed product cordial labeling graph

PROOF

Let us consider the path B,(n = 2) and joining all the vertices of path P, to a further vertex.
We obtain a new graph denoted by Fan graph.

Let f: V(G) » {~1,1} and f*(uv) = {_1 | Jwandy have different sign

if uand v have same sign
as follows

Case(i): whenniseven

vi(-1)=(n+2)/2;  v#(1)=n/2;

er(-1)=n ; er(1)=n-1;

Case(ii): when n is odd

vi(-1) = vi(1) = (n+1)/2;

er(-1)=n ; e (1)=n-1;

By the above labeling pattern, we have

lvs(—1) = ve(D| <1 Jep (1)-ep(DI< 1

Therefore, F, admits signed product cordial labeling graph.

EXAMPLE: f3(when nisodd) is a signed product cordial labeling graph.
=1

THEOREM 3.2
STATEMENT
DEF,, admits signed product cordial labeling graph.
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PROOF:

let us consider the paths B, and B,", (n = 2) and joining all vertex of B, and B," to a further vertex.

Two paths P, and P, with n vertices connecting by a new edge ‘e’ with its center.
we obtain a new graph denoted Dual Fan DEF, .

let f:V(G) — {-1,1} and
. -1 if uand v have dif ferent sign
frluv) = { 1 if uand v have same sign
as follows

v (—1) — =2 = v (1)
er(-1)=n ; er(1)=n-1;

By the above labeling pattern ,we have

lvs(—1) — v, (D] <1 ep (1)-ep-(DI< 1
Therefore, Df, is a signed product cordial labeling graph.

EXAMPLE: Dfs (when n=6) is a signed product cordial labeling graph.
[ |

THEOREM 3.3

G = (p, ©Op,) (n=2) admits signed product cordial labeling graph.

PROOF

Let B, be a path with n vertices obtained by joining n copies of p,,".

We consider the path P, and joining each vertex of the i" copy to p,,’ to the i*" vertex of
1<i < | V(pi) | . Then we obtained ¢ = (p, © p,"), (n = 2)

The total number of vertices in this graph G, V(G) = n(n + 1).

The number of edges in G is, E(G) = 2n? — 1.

Define f:V(G) — {—1,1}
. —1 if uand v have dif ferent sign
frluv) = { 1 if uand v have same sign
By the above labelling pattern, we obtain
nn+1)

Vf(—l) = Vf(_l) = 2
ep+(—1) =n® e(1) =n® -1
By the above labeling pattern , we have
lvs(=1) — v (D] <1 ep (-1)-ep-(DI< 1
Hence, G = (p, © p,,") admits signed product cordial labeling graph.
THEOREM 3.4
STATEMENT
G = (C, ®© B,),n =3 admits signed product cordial labeling graph.
PROOF
Let C,,be a cycle with n vertices obtained by joining n copies of B,.

B,, where
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We consider the cycle Cn and by joining each vertex of the it" copy to P, to the it"* vertex of C,,,
where1< i < |V(C)]

Then we obtained ¢ = (C, © B,)..

By the above graph the number of vertices V(G) = n(n + 1) and the number of edges of G is E(G) =
2n?

Define f:V(G)—{-1,1} and

“(uv) = { -1 if uand v have dif ferent sign
frw) = 1 if uand v have same sign
By the above labelling pattern, we obtain
nn+1)
Ve(=1) = Ve(—1) = —

ep+(—1) = n® ep+(1) = n?
Finally , we obtain |v,(—1) — vp(D)| <1 |ep (-1)-ep-(DI< 1
Hence, G = ( C,, © B,) admits a signed product cordial labeling graph
EXAMPLE: (C, © P,) isasigned product cordial labeling graph

THEOREM 3.5

G = (C, ® C,")n = 3 admits signed product cordial labelling graph.
PROOF:

Let C,, be a cycle with n vertices obtained by joining n copies of C,’.
We consider the cycle C,, and by joining each vertex of the i* copy to

C,’ .tothe ith vertex of C,,, where1 < i < |V (C)|
Then we obtained G = (€, © C,)
By the above graph the number of vertices V(G) = n(n + 1) and the number of edges of G is E(G) =
n(Zn+1)
Define f:V(G)—{-1,1} and
. -1 if uand v have dif ferent sign
frluv) = { 1 if uand v have same sign
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By the above labelling pattern, we obtain
Case (i) : When n is odd

Vi(=1) = Vp(~1) = @

2n+n+1 2n+n—-1
ep<(—1) = — e+ (1) = —

Finally , we obtain | Vi(-1)-vi(1) | < 1 and | em(-1)-em(1) |< 1
Case(ii); when nis even

V(- = vy (-1 = 20D
2
ef*(—l) _ ef*(l) _ 2n 2+ n

By the above labeling pattern , we have

Finally , we obtain |v;(—1) — v;(1)| <1 |ef (-1)-e~(1)|< 1

Hence, G = (C, © C,;') is asigned product cordial labeling graph

THEOREM 3.6

G = (P, © C,) ,n = 3 admits signed product cordial labeling graph.

PROOF:

Let P, be a path with n vertices obtained by joining n copies of Ch.

We consider the path P, and by joining each vertex of the It* copy to

C, to the i*" vertex of B,, where 1 < i < | V (Pi) | . Then we obtained ¢ = (B, © C,)
By using corona product, The number of vertices in G is n(n + 1) and the number of edges V = 2n? +
n—1.

Define f:V(G) —» {—1,1} and

“(uw) = { -1 if uand v have dif ferent sign
frluw) = 1 if uand v have same sign
case(i); when n is odd
nn+1)
Ve(=1) = Ve(-1) = —
2n2+n-1
case (ii) when n is even
nn+1)
Ve(=1) = Ve(-1) = —
2n?+n
ef*(—l) = 2
2n2+n-2

By the above labeling pattern, we have

Finally , we obtain |[ve(—1) — v(D)| <1  |ep (-1)- ep+(DI< 1
Hence, G = (B, ©® C,) isadmits signed product cordial labeling graph
EXAMPLE: (( P; ©® C3) isasigned product cordial labeling graph.
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THEOREM 3.7

Dual split of path B,, (n = 2)[Duspl (G)] is signed product cordial labeling graph.

PROOF:

let us consider the path P,, (n = 2) and each vertex v of a graph B,’ take a new vertex v’ and v"’.
Join v" and v"’ to all vertices of B, adjacent to v.

we obtain a new graph denoted Dual split as Duspl (G).

Define f:v(G)—{-1,1]} and

“(uw) = { -1 if uand v have dif ferent sign
frluw) = 1 if uand v have same sign
Case(i): when n iseven

3n
5n—4

5n—-6
2

ef*(l) =
Case(ii) when n is odd
3n—-1
2

3n+1
2

ef*(—l) = ef*(l) =
By the above labeling pattern, we have

Therefore, Duspl (G) is signed product cordial labeling graph.
EXAMPLE:

Vf(l) =

5(n—-1)
2
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Conclusion

In

this paper, we proved that signed product cordial labeling of corona product (GL © Gy),

(G; O4 G,),Bispl(G), Duspl(G), fn, D(f,) and Dual friendship graph D(Fn).Through this work
motivated to present more articles relevant to different types of labeling in future.

REFERENCES:

1.

10.

E.Sampathkumar and H.B.Walikar, On splitting graph of a graph, J. Karnatak Univ. Sci., 19(25 &
26)(1980-81), 13-16.

E.Sampath kumar, On duplicate graphs, Journal of the Indian Math. Soc., 37(1973), 285-293.
P.Lawrence Rozario Raj and S.Koilraj, Cordial labeling for the splitting graph of some standard
graphs, IJIMSC, 1(1)(2011), 105-114.

J.BaskarBabujee and L.Shobana, On Signed Product Cordial Labeling, Applied Mathematics,
2(2011), 1525-1530.

R.Vikrama Prasad, R.Dhavaseelan and S.Abhirami, Splitting graphs on even sum cordial labeling of
graphs, International Journal of Mathematical Archive, 7(3)(2016), 91-96.

K.Thirusangu, B.Selvam and P.P.Ulaganathan, Cordial labeling in extended duplicate twig graphs,
International Journal of Computer, Mathematical Sciences and Applications, 4(3-4)(2010), 319-328.
M. Santhi” and K. Kalidass™,Some Graph Operations On Signed Product Cordial labeling graphs,
International Journal of Mathematics Trends and Technology(IJMTT).,Vol 39 (1)-November 2016
Yamini M Parmar, Edge Vertex Prime Labeling for Wheel, Fan And Friendship Graph,lJMSI.,E-
ISSN:2321-4767 P-ISSN:2321-4759.

1 R.Avudainayaki', B.Selvam?* and P.P.Ulaganathan?Signed Product Cordial and Even Sum
Cordial Labeling for the Extended Duplicate Graph of Spliting Graph of Spliting Graph of Path,
International Journal of Mathematics and its Applications., 1-B(2007),123-128.

] MS. T.Shalini and Mr. S .Ramesh Kumar,Labeling Techniques in Friendship Graph,
International Journal of Engineering Research and General Science ., vol 3,Issue 1,January-
February,2015,2091-2730

IJFMR250135603 Volume 7, Issue 1, January-February 2025 7



https://www.ijfmr.com/

