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Abstract

Let G be a graph with its vertices and edges. On defining bijective function p:V—- {0,1, ..., p}. For each edge

p@)?-p(b)®
p(a)-p(b)

is called as Divided Square difference cordial labeling graph. We prove in this paper for relatively possible set

of Spider graphs with atmost one legs greater than one namely SP(1™2"), SP(1™,2"3!), SP(1™2"3?),
SP(1™,241), SP(1™,22,51),

assign the label with 1 if p* = | is odd or 0 otherwise such that |ep 1) —e, (0)| < 1 then the labeling
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1.Introduction

Graph theory plays a significant role in computers and research area in graph labeling finds a suitable
study on constructing algorithm. We consider in our discussion finite graph which constitutes the vertices and
edges. Different labeling models have been given in Gallian .J.A [2] ‘A dynamic survey of graph labeling’. Most
of graph labeling techniques results from the paper by A.Rosa[4]. A graph with difference labeling is summarized
by assigning integer values being difference among its vertices where edges are associated with its absolute
difference which are associated with each pair of distinct vertices. The Square difference labeling was introduced
by Shiama[3], Alfred Leo [1] identified divided square difference labeling and labeled the graphs and its classes
with the divided square difference labeling. Further study on the labeling its behavior is extensively found in many
papers by various authors [3] and [5].

2. Preliminaries
Definition2.1: A Tree is spider with center vertex C having degree and other vertices are either degree 2 or a leaf.

p(@)?-p(b)?
p(a)—p(b)
is odd or 0 otherwise such that |ep(1) —ep (0)| < 1 then the labeling is called as Divided Square difference cordial

Definition2.2: A bijective function p:V— {0,1, ..., p}. For each edge assign the label with 1 if p* = |

labeling graph.

Definition2.3: Spider graph SP (1™,2") is defined as a tree with m legs of length n.
Definition 2.4: Spider graph SP (1™,2",3") is defined as a tree with 2n legs of length n and 3.
Definition 2.5: Spider graph SP (1™,2",3) is defined as a tree with 2n legs of length n and 3.
Definition 2.6: Spider graph SP (1™,2",4") is defined as a tree with 2n legs of length n and 4'.
Definition 2.4: Spider graph SP (1™,2",5") is defined as a tree with 2n legs of length n and 5'.
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3 Main Results
Theorem 3.1: Spider graph SP (1™,2") is Divided Square Difference Cordial Labeling.
Proof: Let the graph G=SP (1™,2") with vertices and edges where
V= {a,aibic;; 1< i,j < n}and E={(aa;); 1< i < n} U {(ab;); (bjc;);1 <j <n}
The vertices are computed as below
p@)=1; play_1)=6i—4 play)=6i; 1<i<n
p(byi_1)=6j—4 p(by;)=6j—1 1<j<n
p(czj_1)=6j—2; p(czj)=6j+1; 1<j<n
The edges are computed as below
p'(aa)=1; 1<i<n p*(ab;) = 0; 1<j<n
p*(bjcj) =1; j=1(mod2) p*(bjc]-) =0; j=0(mod2)
We find that the induced edge labeling satisfies the condition|ep (D —e, (0)| <1
Thus, Spider graph SP (1™,2") is Divided Square Difference Cordial Labeling.
Example 3.1: SP (13,2%)

Theorem 3.2: Spider graph SP (1™,2",32) is Divided Square Difference Cordial Labeling.
Proof: Let the graph G=SP (1™,2",3%) with vertices and edges where

V={a,a;,bjc,lk;1<i,j <n,1 <k <6}and E={(aa;); 1<i<n}u {(ab]-); (bjcj); 1<j<niu{al;1<k<

6}
The vertices are computed as below
p@ =1 pla) =2; p(az+1) =6i+8 play)=6i+6; 1<i<n
p(by) =3; p(byjs1) =6j+9  p(by)=6j+5 1<j<n
plc) =4 p(czj+1) = 6j + 10; p(czj) =6j+7 1<j<n
pli) =k+4 1<k<3; p(l)=9; p(s) =8 p(le) =10
The edges are computed as below
p'lag)=1 1<i<n p*(abj) =0; 1<j<n
p*(sz_lczj_l) =1; j=1(mod2) p*(szczj) =0; j=0(mod2)
plal) =0; k=14p" (L) =1k=1to4 p*(lslg) =0
We find that the induced edge labeling satisfies the condition|ep (D —e, (0)| <1

Thus, Spider graph SP (1™,2",3%) is Divided Square Difference Cordial Labeling.
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Example 3.2: SP (13,23,3%)

Theorem 3.3: Spider graph SP (1™,2",3") is Divided Square Difference Cordial Labeling.
Proof: Let the graph G=SP (1™,2",3") with vertices and edges where
V= {a, a, by c;, i ; 1<4,j <n,1 <k <3} and E={(aa)) ; 1< i <n}u{(ab)); (bjc;);1<j <nju{(al)u
(L) v (L)}
The vertices are computed as below
pla) =1; play) = 2; p(a;1) =30 +5; 1<i<n

p(by) =3; p(byjs1)=6j+7  p(byy)=6j+3; 1<j<n

plc) =4 plezju) =6j+6  plcy)=6j+4 1<j<n

p(ll) =5 pl)=7 pl)=6
The edges are computed as below

plaa;)) =1, 1<i<2 p'(aay) =0; p(aay) =1 1<i<n
p*(abj) =0; p*(bjcj) =1, 1<j<n
pialy)) =0;  pr (L) =0; p*(llz) =1

We find that the induced edge labeling satisfies the condition|ep (D —e, (0)| <1
Thus, Spider graph SP (1™,2",3") is Divided Square Difference Cordial Labeling.
Example 3.3: SP (13,23,31)

Theorem 3.4: Spider graph SP (1™,2",4') is Divided Square Difference Cordial Labeling.
Proof: Let the graph G=SP (1™,2",4") with vertices and edges where
V= {a, ai, bj,¢j, b ; 1< ,j <n,1 < k <4} and E={(aa)) ; 1< i <n} U {(ab;); (bjc;);1 <j <nju{(al)}u
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{esrli); 1 < k<33
The vertices are computed as below
pla) =1; pla)) =2; play) =6i+3; plaz,) =6i+5; 1<i<n
p(b) =3; p(byjs1)=6j+6; p(by)=6j+4 1<j<n
p(cy) =4 p(c2j+1) =6j+7; p(czj) =6j+2;, 1<j<n
p) =5 pllr) =8 pl)=6 pl)=7
The edges are computed as below
plaay) =1; p*(aa) =0; 2<i<n
p(ab) =0; p*(abj)=1; 2<j<n
p*(bjcj) =1; j=1(mod2) p*(bjcj) =0; j=0(mod2)
pilal) =0;  p'hl) =1 p'(lk)=0; p'(3l)=1
We find that the induced edge labeling satisfies the condition|ep (D —e, (0)| <1
Thus, Spider graph SP (1™,2",4") is Divided Square Difference Cordial Labeling.
Example 3.4: SP (13,23,4))

.. oy
R

Theorem 3.5: Spider graph SP (1™,2",5") is Divided Square Difference Cordial Labeling.

Proof: Let the graph G=SP (1™,2",5') with vertices and edges where

V= {a, ai, bj, ¢j, l ; 1< 4,j <n,1 < k <5} and E={(aaj) ; 1< i <n}u{(ab;); (bjc;);1 <j < nju{(aly)}u
{(ks1lk); 1 <k <5}

The vertices are computed as below

pla) =1; p(a) = 2; play) =6i+5; plazs,) =6i+7; 1<i<n
p(b) =3; p(byjs1)=6j+8 p(by)=6j+4 1<j<n
p(cy) =4 p(cj+1) =3j+9; 1<j<n

p(l)) =5 pl) =7 pls)=6; ply)=8 p(s)=9
The edges are computed as below
p*(aa)) =1; p*(aq;) =0; 2<i<n
p*(abj) =1, 1<j<n
p*(sz_lczj_l) =1; j=1(mod2) p*(szczj) =0; j=0(mod2)
pilal)) =0;  p (b)) =0; p'(lk)=1 p(3l) =0 p'(Lls)=1

3906



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055

Vol. 45 No. 1 (2024)

We find that the induced edge labeling satisfies the condition|ep (1) —e, (0)| <1
Thus, Spider graph SP (1™,2%,5") is Divided Square Difference Cordial Labeling.
Example 3.5: SP(13,23,5")

4 Conclusion

In understanding the different labeling techniques and its applications we in the paper have found some classes of
spider graph satisfying the divided square difference cordial labeling conditions. We in our future discussion
intend to find applications to the labeling techniques employed through spider graphs in this paper. We also are in
the process of identifying some special classes of graphs which can be proved to be Divided square difference

cordial labeling. We also further look for the applications through this labeling in computers.
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