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Abstract:

A sum of Power n divisor cordial labeling of a graph G with vertex set V is a
bijection f:V — {1,2,3, ..., |[V(G)|} such that an edge uv is assigned the label 1 if
2 divides (f(u) + f(v))™ and 0 otherwise. The number of edges labeled with O
and the number of edges labeled with 1 differ atmost 1. A graph with a sum of
power n divisor cordial labeling is called a sum of power n divisor cordial graph.
We establish in this paper that subdivision of some standard graphs are sum of
power n divisor cordial graphs.
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Introduction:

LetG = (V,E) bea (p,q) graph withp = |V (G)| verticesand g = |E(G)| edges,
where V(G) and E (G) denote the vertex set and edge set of the graph. In this paper,
we consider the graphs which are simple, finite and undirected. For graph theoretic
terminology and notations we refer to Harary [2]. The concept of graph labeling
was introduced by Rosa [10] in 1967. A detailed survey of graph labeling is
available in Gallian [1]. The concept of sum divisor cordial labeling has been
introduced by Lourduswamy et al [6]. Jaslin Melbha and Preetha lal [3] introduced
the concept of sum square divisor cordial labeling. Dr. L. Pandiaselvi and Dr. K.

Palani [8] are proved cycle related graphs. R. Ponraj [9] introduced 4- Remainder
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Cordial of some tree related graphs. Kathireasan [5] has proved that the subdivision

of ladder graphs are graceful labeling.

1. Preliminaries

Definition 1.1. A sum of Power n divisor cordial labeling of a graph G with vertex
set V is a bijection f:V - {1,2,3, ..., |[V(G)|} such that an edge uv is assigned the
label 1 if 2 divides (f (w) + f(v))™ and 0 otherwise. The number of edges labeled
with 0 and the number of edges labeled with 1 differ atmost 1. A graph with a sum
of power n divisor cordial labeling is called a sum of power n divisor cordial graph.
Definition 1.2. A subdivision graph S(G) of a graph G is a graph that can be
obtained from G by subdividing each edge of G exactly once.

Definition 1.3. Sp(Py,, K1 »,) is a graph in which the root of the star K; , is attached
at one end of the path P,,.

Definition 1.4. B, ® S,,, is a graph obtained from a path B, by attaching root of a
star S,,, at every pendent vertex of B,.

Definition 1.5. A snail S,, (n = 4) is obtained from P, = a4, a5, ..., a, by adding
two parallel edges between «; and a,,_;,, fori = 1,2, ..., EJ

Definition 1.6. A tortoise T,, (n > 4) is obtained from path P, = a4, a5, ..., a, by

attaching one edges between «; and a,,_;,, fori = 1,2, ..., [nT_l .

Definition 1.7. A Bistar graph is the graph obtained by joining the centre vertices
of two copies of K; ,, by an edge and it is denoted by B,y, ,,.

Definition 1.8. A slanting ladder graph SL,, is the graph obtained from two paths
aq, Ay, ..., Ay aNd By, o, ..., By Dy joining each a; with §;,1,1 <i<n-—1.
Definition 1.9. An open triangular ladder O(TL,),n = 2 is obtained from an open
ladder O(L,,) by adding the edges a;B;4+1,1 <i <n—1.

2. Main Results

Theorem 2.1. The subdivision graph SS,(P,, K;,) is sum of power n divisor
cordial graph if n is odd.

Proof: Let a;, a5, ..., a, be the vertices of the path B, and S, B, ..., B, be the
vertices of the star K, ,. Now the root of the star K ,, is attached at one end of the

path B,. Thus, the resultant graph is S, (P,, K1 ). Let {y; : 1 < i < n} be the new
Eur. Chem. Bull. 2023, 12( Issue 8),3038-3050 3039
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vertices which subdivide the edges a;a;,, and let {§; : 1 < i < n} be the new
vertices which subdivide the edges a,B;;1<i<n. Define a function
f:v(G)-{1,2,.,lVG)I|} by fro=i51<i<n—-1nf(6)=n—1+1i;
1<i<nf(a)=6,+2i—1;1<i<nf(B)=6,+2i; 1<i<n. Then

the induced edge labels are f*(a,iy,) =1;1<i< EJ f*(Vai02i41) = 1;
1<i < |3 f @aicavai-) =05 1<i<[] Q) =0;1<i< [}
frlanbu) =0;1<i <[5, flanbe) =151 < 5], £ (8umaBoims) =
1;1<i< E] F*(6yB0) =0;1<i < EJ We observe that, e;(0) = 2n and
er(1) = 2n. Thus |er(0) — ef(1)| < 1. Hence the graph SS,(B,, K; ) is sum of
power n divisor cordial graph.

Example 2.2. The graph SS,(Ps, Ky 5) is sum of power n divisor cordial graph is

shown below.

10 1 2 14 3 16 4 18
e 09 0P1gg1g0g0 Q1g'!t
aq V1 a Y2 as Y3 (27} Ya s

Figure 2.1.

Theorem 2.3. The subdivision graph S(B, @ S,,); n, m are even is sum of power
n divisor cordial graph.

Proof: Let {4;:1<i<n} be the vertex of the path P, and let
{A;: 1 <i <n— 1} be the vertices of B,. Which subdivide the edges «;a;,, and
let {B;,C;,D;,...,Z; : 1 <i<m} be the wvertices of S, and let
{b;,c; d;, ...,z; ; 1 < i < m} be the vertices of the star which subdivide the edges
{A1B;, A,C;, A3D;, ..., ApZ; : 1 < i <mj}. Define a function
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f:v(G)-{1,2,..,lV(G)|} by f(h)=i;1<i<m , f(¢)=b,+1i;
1<is<m .., f@)=yn+i;1<i<m, f(B)=a,+ni;1<i<m,
fC)=a,+ni;1<i<m , . . . , fZ)=a,+ni;1<i<m,
fA) =z, +i;1<i<m,f(A") =Z,+i;1<i<n-—1. Thentheinduced

edge labels are  f*(A1byi-1) =1;1<1i S%,f*(Azczl-) =1;1<i< % Ce

ff(Anzy) =1;1<i < %, f*(bpi—1Byi—1) =1;1<i < %, fr(c2iCap) = 1;
1<i<Z . . ., [l =1;1<ism=-2, f'AA)=1;
I<isn—1f"(Aiby) =0; 1<i<T f(Apcy ) =0;1<is<Z, .,

ff(Apzzi-1) =0;1<i < %, f*(byiBy) =0;1<i< %, [ (c2i-1C2i-1) = 0;

1<i<Z
2

o [ (2Z) =051 SIS T fr (A A) = 0;1< i< T We
observe  that  er(0) = % +n—1 and er(1) = % +n—1. Thus
ler(0) — es(1)| < 1. Hence the graph S(P, ® S,,) is sum of power n divisor
cordial graph.

Example 2.4. The graph S(P, @ S,) is sum of power n divisor cordial graph is

shown below.

Figure 2.2.

Theorem 2.5. The subdivision graph of the snail graph S(S,,) is a sum of power n
divisor cordial graph.

Proof. Let {a;:1<i<n} be the vertices of the snail graph S,, and let
{A;:1<i<n-1} be the vertices which subdividing the edges «a;a;,:;

1<i<n-1 Let E(G)={ati1;1<i<n—10{2(ttyisr;1<i<
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EJ} Let{B;:1<i< EJ} be the vertices which subdivide the upper part of the

edges of the snail graphand let {C; : 1 <i < EJ} be the vertices which subdivide

the lower part of the edges of the snail graph. Define a function
fiV(G) - {1,2,.,[VG)|} by f(a)=i;1<i<n, f(A)=n+i;
1<i<n—1,f(B)=An+i;1<i<|3] f(C) =B, +i;1<i<|3 Then
the induced edge labels are
Case (i). For odd number of vertices;

f(agid) =0;1<i<n-1, f"(A4ia;;1) =1;1<i<n-1, f"(¢;B;)) =0;

1<i<f  FBew)=01<i<|f]  f@aom=11<i<|f],

fr(Citnoin) = 1;12 i< |3,
Case (i). For even number of vertices;
f*(aiAi) = 1,1 <i Sn—l, f*(Aiai+1) = 0,1 SlSn—l, f*(al-Bi) :0;

1<i<f3 e =1u1<is|f], Fam=11<i<|f

fr(Cian_iy1) =0;1<i < EJ

From both the cases, we observe that e;(0) = 2n — 1 and e;(1) = 2n — 1. Thus
ler(0) — er(1)| < 1. Hence the graph S(S,) is sum of power n divisor cordial
graph.
Example 2.6. The graph S(Ss) is sum of power n divisor cordial graph is shown

below.
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13

Figure 2.3.
Theorem 2.7. The subdivision graph of the tortoise graph S(T,) is a sum of power
n divisor cordial graph, if n > 4 and n is even.

Proof. Let V(G) = {a; : 1 < i < n} be the vertices of the tortoise graph T, and let
E(G) ={a;ja;;1;1<i<n-1}U {(aian_i+1 ;1<i < ["7_1]} be the edges of
the tortoise graph T,,. Let {4; : 1 < i < n — 1} be the vertices which subdividing

theedgesa;a;,1;1 <i<n-—1landlet{B;: 1 <i< 1"7_1]} be the vertices which

subdivide the edges a;anq_iz1;1<i< l"T_lJ Define a function
f:v(G) - {1,2,..,V(G)|} by f(a)=i;1<i<n, fA) =n+i;
1<i<n-—-1,f(B)=4,+i;1<i< [nT_lj Then the induced edge labels are
fflad)=11<i<n—-1, f*(4ia;41)=0;1<i<n-1, f*(a;B)=0;
1<i< lnT_l . ffBiap_iy1) =1;1<i< lnT_lJ We  observe  that
er(0) =3n—3and ef(1) = 3n — 3. Thus |e(0) — e-(1)| < 1. Hence the graph
S(T,) is sum of power n divisor cordial graph, if n > 4 and n is even.

Example 2.8. The graph S(T) is sum of power n divisor cordial graph is shown

below.
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Figure 2.4.

Theorem 2.9. Subdivision of the bistar graph S(B,, ) is sum of power n divisor
cordial graph.

Proof. Let G = S(B,,»). Let a, § be the vertices of K,. Join m pendant vertices
aq, Ay, ..., Ay, 10 the one end of K, and join n pendant vertices £, B, ..., By, t0 the
other end of K,. The resultant graph is the bistar B, ,. Let a4, a,, ..., a,, be the
subdividing vertices which subdivide the edges aa; ;1 < i < m. Let by, by, ..., b,
be the subdividing vertices which subdivide the edges 8;;1 < i < n and let ¢ be
the vertex which subdivide af. Then the resultant graph is G = S(B,,,,). Define a
function f:v(G) - {1,2,..,|V(G)|} by fla;)) =2i;1<i<m,
fl@)=2i—-1;1<i<m, f(a)=anp,+1, f(h))=a+2i—1;1<i<n,
fB)=a+2i;1<i<n, f(B)=PB,+1, f(c)=p+ 1. Then the induced
edge labels are f*(aaq;)=1;1<i<m, f"(aq;a;)=0;1<i<m,
ffBb) =1;1<i<n, f*(bf)=0;1<i<n, f(ac)=1, f*(cp)=0.
We observe that e(0)=m+n+1 and e(1)=m+n+1. Thus
ler(0) — er(1)]| < 1. Hence the graph S(B,,,) is sum of power n divisor cordial
graph.

Example 2.10. A sum of power n divisor cordial labeling of S(Bg ¢) is given below.
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Figure 2.5.

Theorem 2.11. Subdivision of double star graph K; ,, ,, is sum of power n divisor
cordial graph.

Proof: Let V(G) = {a, @y, 3, ..., @y, B1, B2, -, Bn} b€ the vertices of the double
star Ky, and E(G) = {aa;,a;f; : 1 < i < n}. Then the resultant graphis K ,, .
Let {a;;1 <i<n} be the subdividing vertices which subdivide the edges
aa;1;1<i<n and let {b;;1 <i <n} be the subdividing vertices which
subdivide the edges a;a;; 1 < i < n. Then the resultant graph is G = S(K ).
Define a function f:V(G) —» {1,2,..,|[V(G)|} by f(B) =2i—1;1<i<n,
f)=2i;1<i<n, f(a)=by,+2i—1;1<i<n,  f(a)=by+2i;
1<i<n, f(a) =a,+ 1. Then the induced edge labels are f*(aa;) =1;
1<i<n, f'(qj;) =0;1<i<n, f'(a;b;))=1;1<i<n, f*(b;;)) =0;
1<i<n. We observe that es(0)=2n and ef(1)=2n. Thus
ler(0) — er(1)]| < 1. Hence the graph S(K; ) is sum of power n divisor cordial
graph.

Example 2.12. A sum of power n divisor cordial labeling of S(K;,,) is given

below.
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Figure 2.6.

Theorem 2.13. The Subdivision graph of an open triangular ladder graph
O(TLy),n = 2 is sum of power n divisor cordial graph.

Proof: Let G =S(0(TL,)). Let the wvertices be {a;;1<i<n} and
{Bi;1<i<n} Let {aq;;1<1i<n-—1} be the vertices which subdivide the
edgesa;aiy1;1 <i<n-—1,{b;;1<1i<n—1}bethe vertices which subdivide
the edges Sifiz1;1<i<n-—1, {¢;;1<i<n-—2} be the vertices which
subdivide the edges a;8;;2 <i<n-—1and {d;;1 <i <n— 1} be the vertices
which subdivide the edges a;f;41;1<i<n-—1. Define a function
f:V(G) - {1,2,...,1V(G)|} as follows;

Case (i). For odd number of n

fla;))=i;1<i<n, fl@a)=n+i;1<i<n-1, fB) =an_1+1i;
1<i<sn, fh)=pB,+i;1<i<n-1, f(c))=bp_1+2i;1<i<n-2,
fld;)) =b,_1+2i—1;1<i<n-—1. Then the induced edge labels are
f(aa;) =0;1<i<n-—-1, f*"(Bib;)) =0;1<i<n-—1, f*(ay41¢3) =0;

1<i< lnT_ZJ1 frazic) =0;1<i< E]’ frlcaim1fai) =0;1<i < lnT_l ;
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SUM OF POWER n DIVISOR CORDIAL LABELING FOR SUBDIVISION GRAPHS

[ (d2ifri41) =0;1<i < EJ ffhiair) =L1<i<n-1, f*(bifis1) = 1;
1<i<n-1, frazi—1dyi—1) =1;1<i < EL fr(dyi—1f2i) = 1;

. * . -1 N , -2
1<i< [g]' fr(azici-) =11 <i < [nTJ’ frcifriv) =11<i< [nT :
Case (ii). For even number of n
fl@)=i;1<i<n—-1, f(a)=n—-1+i;1<i<n-2, f(Bi) =an_,+
i;1<i<n—1, f)=Ppa+iz1<i<n—2, f(¢) = by + 2i;
1<i<n-1, fd)=b,1+2i—-11<i<n-2, f(a,) =cpy+1,
f(an—l) =a, +1, f(.gn) =ap1+1, f(bn—l) =pn+1, f(dn—l) = by, + 1.
Then the induced edge labels are f*(a;a;)) =0;1<i<n-1, f*"(a,.1ay) =0,
frBib)=01<i<n=2, f'(bpsfn) =0, f'(cyafa)=0;1<i<7,
[ (Bais1c2) =0;1<i < %, frlazdy) =0;1<i< [nT_lJ, fr(an-1an) =0,
frazicy) =0;1<i< [nT_l], fflaaip) =L1<i<n-=2, f"(bifis1) = 1;
l1<sisn-1, f*(Bpn-1bn_1) =1, frazicyi1) =11<i< g,
fr(c2ifais1) = L1 <i < %, frlazi—1dyi—1) =1;1<i < [nT_l ,

* . -1
fr(daimaf) =1;1<i< [nT]
From both the cases, we get, |e;(0)| =4n—4 and |e;(1)| = 4n — 4. Thus
ler(0) — es(1)| < 1. Hence the graph S(O(TL,)) is sum of power n divisor
cordial graph.

Example 2.14. A sum of power n divisor cordial labeling of S(O(TLs)) is shown
below.

Figure 2.7.
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Theorem 2.15. The Subdivision graph of the slanting ladder graph SL,, is sum of
power n divisor cordial graph.

Proof: Let G = S(SL,). Let the verticesbe {a;;1 <i<n}and {f;;1 <i < n}.
Let {a;;1 <i<n-—1} be the vertices which subdivide the edges «a;a;.1;
1<i<n-1, {b;;1<i<n-—1} be the vertices which subdivide the edges
BiBiz1;1<i<n-—1and {c;;1 <i<n} be the vertices which subdivide the
edges a;B;+1;1 <i <n—1. Define a function f:V(G) - {1, 2,...,|V(G)|} as
follows;

Case (i). For even number of n

fl@))=i;1<is<n fB)=n+i;1<i<n,f(aq)=pF,+i;1<i<n-1,
fle)=a,+i:1<i<n-1, fb)=c,+i:1<i<n-—1. Then the
induced edge labels are f*(aqja;y1)=0;1<i<n-—1, f*(ai)=0;
1<i<n—1, f*(bifiy)=01<i<n-1, f*(ma)=11<i<n-1,
FFBb)=11<i<n—1,f(Pir)=11<i<n-—1.

Case (ii). For odd number of n
fl@))=i;1<i<n—-1,fB)=n—-1+i51<i<n—-1,f(a) =Pn1+i;
1<i<n-2, fle)=ap,+i:1<i<n-2, f(b;) =cpn_p+1i;
1<is<n-2, f(ap-1)=bpo+1, f(ay)=a,.1+1, f(B)=a,+1,
flcno1) =Pn+1, f(bp_1) =cp_1+ 1. Then the induced edge labels are
fflaga) =151<isn—-1, f*Bib)=L1<i<n—-1, f"(bp_1fn) =1,
ffciBiv1) =11<i<n-2, f(aai;1)=0;1<i<n-1, f*(ac)=0;
1<is<n—-1,f"bfiy1) =0;1<i<n—-2, f*(ch_18n) = 0.

From both the cases, we get, |e(0)| =3n—3 and |e;(1)] =3n —3. Thus
ler(0) — er(1)]| < 1. Hence the graph S(SL,) is sum of power n divisor cordial
graph.

Example 2.16. A sum of power n divisor cordial labeling of S(SL,) is shown

below.
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Figure 2.8.

Conclusion:

The study of labeled graph is important due to its diversified applications. In this

paper, we found some new results for subdivision of path, star, cycle, tree and

ladder related graphs are sum of power n divisor cordial graphs.
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