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ABSTRACT

A (p,q) graph G with the p vertices and q edges is Mod(k) vertex magic for any integer k>2,leZy
and there exists a injective map f from V(G) to {[%] [§]+ l, [§]+I+1,... [§]+k(p-1)} such that for

any edge e, and the sum of the labels of vertices adjacent with the e are all equal to the same
constant modulo K. In this paper, we prove that Generalized 2-complement some graphs namely
S(Kyn), Spl (C,) are Mod(k) vertex magic graphs.
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1.INTRODUCTION

In this paper, we manage just, connected and non-trivial graph G=(V(G),E(G))
among vertex set V(G) and edge set E(G).

Let G=(V,E) to be a graph and P=(W1,W2,W3...Wk) be partition of VV of order k>1. The k-
complement GkP of G (concerning P) is characterized as takes after: For all Wi and Wj in P, i#
expel the edges amongst Wi and Wj in G and join the edges amongst Wi and W] which are not in
G. The graph accordingly acquired is known as the k- complement of G regarding P [2].

A labeling of a graph G is a mapping that takes an set of graph components for the most part
vertices and edges into an set of numbers, generally integers. Numerous sorts of labeling have
been examined and a splendid overview of graph labeling is built up [4].

The idea of graph labeling has fulfilled a considerable measure of ubiquity in the area of
graph theory. This graph labeling are extremely valuable in Mathematical models for an
extensive variety of uses being X-ray, Crystallography , Coding theory, Cryptography,
Communication networks design, Radar , Space science, Circuit design and, Database
Administration.

In 1970, Kotzig and Rosa defined a magic labeling of a graph G(V,E) as abijection, f:VUE—

{1,2,3... p+q}such that for all edges uw, f(u)+f(w)+f(uw) are the equal [1].
Lee, Su, Wang in 2010 defined (p,q) graph G is called Mod(k) edge magic (in short Mod(k)-
EM) if here was an edge labeling I:E(G) —{1,2,3...q}such that for any vertex u, sum of the
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labels of their edges incident with the u are all equal to the same constant modulo k.(i.e) I"(u)=c
for some fixed c in Z [8].

In 2015, Lau, Alikhani, Lee, Kocay characterized a (p,q) graph to be k-edge magic if for any
integer k=0, define a one-to-one map guided from E(G) to {k,k+1,...k+q-1} and characterized

the vertex total for a vertex v as the total of the labels of the edges incident to v. In the event that
such an edge labeling makes a vertex labeling in which every vertex has a constant vertex tota

(mod p) [2].

In 2016, P.Sumathi and B.Fathima [5] characterized Mod(k) Vertex magic labeling. A (p,q)

graph G=(V,E) is said to be a mod(k) vertex magic if for any integer k>2,1€Z, and there exists
k k k k k k k

an one-to- one map f:V(G)>{[5], [5]+ I [5]+ 1 +1. [5]#k. [5] ke 1, [5] ke 142, . [5]+k(p-1)3

to such an extent that the induced mapping f*:E(G)— Zx characterized by

f*(uv)=(f(u)+f(v))(mod k)= I is a constant mapping. The function f is known as a mod(k) vertex
magic labeling (in short Mod(k) VML) of G.

In this paper, we contemplate mod(k) vertex magic labeling of 2-complement of a few
graphs to be specific S(Kj ), Spl (Cy).

2. PRELIMINARIES

In this section, we give the essential definitions and notations identified with this
paper.

Definition 2.1. From the graph G, a new graph were obtained by subdividing any edge G
with a new vertex is called Subdivision of the G and it were denoted by S(G) [4].

Definition 2.2. For a graph G, the Splitting graph of G (Spl(G)) were attained from the G
joining of any vertex u of G is the new vertex of u' is adjacent to every vertex and is adjacent
to u [4].

3. MAIN RESULTS

In this section, we given the existence of Mod(Kk) vertex magic labeling of 2-complement of
some graphs.

Theorem: 3.1. Let G be a Subdivision of a star (S(K;,)) with (2n+1, n=1)
vertices say {u,us,Uz,Us...Un,V1,V2,Va...Vp}. If Wi={u}and Wo={Lu;,v; :1<i<n}
be the partition of G,° (S(Kin) then 2-complement(G," ) of S(Ki,) admits
Mod(k) vertex magic labeling.

Proof: Let Ky, be a star with {u}u{u;,1 <i<n} be the verticesand {uu;,1<i<n}
be the edges.

Let G=S(K1,) be the Subdivision of K;,is attained by subdividing any edge of K,
with a new vertex {v; :1<i<n} where V(G)={u}u{u;,1<i<n}ufv,,1<i<n}
and E(G)={uy;,1<i<n}u{u;v;,1<i<n}. It has 2n+1 vertices and 2 n edges. Let
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G;= (V(G,), E(G;)) be the 2-complement (G5 ) of S(K1,n) has two partitions
W, ={u} and W,={u;,v;,1<i<n} where V(G)={u}u{u;,v;,1<i<n}and
E(G; )={uv;,1<i<n}.

Case(i): When Kk is odd.

Define f: V(Gr)>{[5] [5|+1+1 [5|#k. [5|+k+ 141, .. [5]+ki2m)} by

f% Jifw=uforo< [ < k-1,
[§]+ % (2),ifw=wu; for0< I < k—-21<i< n,

fw)= {[5| + k@, ifw=wfor (=k-11<i<n,
“|+2@i-2)+1+1ifw=vfor0< IS k-21<i<n,
L% + k(n+i),ifw=vy;forl=k—-11<i< n

Clearly the mapping f is an injective and we get,

f(U)+f(V)‘{k®+l'ifu=""’=vi for0< 1< k—21< i< n,
“lk(m+))+k-1Lifu=sv,v=vforl=k-11<i<n

By the definition of Mod(k) vertex magic labeling, the induced mapping f* is a constant
mapping.

Thus fis a Mod(k) vertex magic labeling.

2-complement (G," ) of S(K1,,) is Mod(k)vertex magic graph if k is odd.
Case(ii): When Kk is even.

Define f: V(G)~{[5]. [5]+ 1. [E]+k. [E]+k+ 1. .. [5]+k(2m3 by

fE—, ifw=ufor0< [ < k-1,

[— + k(@) ifw=ufor [=01<i< n,

fw)= < [g] + 2 2),ifw=1 for1< IS k-11<i< n,

[— +k(m+i)ifw=vforl=01<i< n

2
L[% + 2 @i-2)+Lifw=pfor1< < k-11<i<n

Obviously the mapping f is an injective and we get,

k(n+i+1),ifu=v,v=vforl=01<i<n
k(i) + Lifu=v,v=vifor1< I[<k—-11< i< n

f(u)+f(v)= {
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Since the definition of mod(k) vertex magic labeling, the induced mapping f* is a constant
mapping.

Under the mapping f, there exists Mod(k) vertex magic labeling for (G," ) of S(Ky,) Thus
2-complement (G," ) of S(Ky,,) is Mod(k)vertex magic graph if k is even.

Hence 2-complement(G,) of S(Ky,,) admits Mod(k)vertex magic labeling.

Ilustration: 1. The following figures show the S(K3 z)and 2-complement of S(K13) is a
Mod(5) vertex magic for 1=2.

u1, 7
|
vl/“ 5

u:@ 12

u s
’/x\ }3.\ zQ\J 0

e / u2$ ?3. V)

)
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Figure 1
& G, (S(Ky3))

Theorem: 3.2

Let G be a Spl (Cp) graph with {u;,uz,us...un} and {v1,v,,vs...v, } is the vertices and n even for all
n>6. If W.={u;,vi: i is odd} and W-,={u;,vi: i is even} be the partition of G,"(Spl (C,)) then  2-
complement G," of Spl (C,) admits Mod(k) vertex magic labeling.

Proof: Let (C,) be the cycle of length n and n is even for all n> 6. Let {u;: 1<i< n}
be the vertices and {ujui+1: 1<i< n}uU{u,u;}be the edges of C,.

Let G=Spl (C,)=(V(G),E(G)) is obtained by adding each vertex {u;: 1<i< n} of C, a new
vertex {v;: 1<i< n} adjacent to each vertex that is adjacent to the {u;: 1<i< n} where
V(G)={ui: 1<i< n} U{vi: 1<i< n} and E(G)={uj Uj+1: 1<i<n—1}U

{Vi Ui+1: 1<i< n — 1} U{Vis Ui 1<i< n — 1} U{unus, Vaug,Viun}. It has 2n vertices and 3n
edges.
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Let G1=(V(G1),E(G1)) be the 2-complement (G,") of Spl (C,,) has two partitions
W;={u1,U3,Us,..Un-1,V1,V3,V5,...Vn.1 } and Wo={U>,U4,Us,..Un,V2,V4,Vs,...Vn } Where
V(G1)={ui: 1<i< n} U{vi: 1<i< n} and E(G;) = E;(G1) U E,(G1) U E;(G1) U E,(Gy) U
Es(G1) U Eg(Ga) U E7(G1) U Eg(G1) U Eg(G1) U E;4(Ga) where

. _n—4 . . _1-3
E,(G1)= {u,u,,, : 1<i< T}' Ex (Gy)= {uiui_(2j+1) 11=5,7.9,..n-1, 1sj< — }},
Es (G1)= {U;Uj pjq 1173,5,7..0-3,1<)< w}, E,(G)={u,Vy;,, : 1I<i< '12;4},
Es (Gl) {ulvl -(2j+1) - 1i=5,7,9,...n-1, 1<J<l 3}}
Es (G)= {U; Vi : 1=35,7..0-3, 1<j< @},
E;(G1)= {V Uy, 1 1<i< 712;4}’ Es (G1)= {V;Ui iy 155,7.9,..n-1, 1Sj<l 3}}
Eo(G1)= {ViUyngjey 1 1=3,5,7..0-3, 1<j< =5 B, (Gr)= {v, vy 1 i s odd}.
Case(i): When Kk is odd.
Define f: V(G )—>{[ ] [ ]+ | +1, [ ]+k [ ]+k+ | +1,. [ ]+k(2n-1)} by

f_5+ -(i—1),ifw=u;for0< [ < k—2,iisodd,
% 5(1—2)+l+1,1fw=uifor0SlSk—Z,liseven,
El+ kG-1),ifw=ufor l=k—11<i< n,
_ ) L2l

f(W)_<'k' k . . ..
E+E(n+1—1),1fw=vifor0SlS k—2,iis odd,
5|+ £ m+i-2)+1+Lifw=vfor0< [ < k—2,iiseven,
\:§:+k(n+i—1),ifw=viforl=k—1,1SiS n.

Hence f is an one - to- one map and we get,
f(u)+f(v)=
(k(i+2)+1lifu=u;,v=uy,for0< [< k—2,1<]j Snzj,

k(2i+1) +k—1Lif u=u;,v=uy,forl= k-1, 1<j<==,

k(i—j-D+Lifu=u,v=u_gyyfor0< 1< k—Z,i=5,7,9...n—1,1st?,

k(2i—-2j-3)+k—-Lifu=u,v=u_gjpforl=k—-1i=579..n-1,1<]j g?,

n—(i+1)}

2 )

n—(i+1)}
2

k(i+j+2)+l,ifu=ui,v=ui+2j+1f01‘0S lS k—Z, 123,5,7,n—3,1S]S
k(2i+2j—1)+k—-1ifu=u,v=ujgyforl=k—-1,1=357.n-31<j<
St2i+2) +lifu=u,v=vy,for0< IS k-2 1<j<™2,

k(n+2i+1) +k—lifu=uy,v=vy,forl= k-1 1<j<==.
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f(u)+F(v)=
rg(n+21—2j—2)+l,ifu=ui,v=vi_(2]-+1)for0S [I<k-2i=579..n—-1,1 gjg?,
k(n+2i—2j—3) +k—Lifu=u,v=v,_gpforl=k-1i=579..n-1,1<j <=,
k(n+2i+2j)+ Lifu=u,v=viy for0< I < k—-2,1=357..n-31 Sjsn_(i;l)},
k(n+2i+2j—1) +k—1ifu=u;,v=vyy forl = k-1, i:3,5,7,...n—3,1§jg@
%(n+2i+2)+lifu=v1,v=u21+2for0s [ < k—2,1Sj§nz;4,

Jk(n+2i+ 1) + k= Lif u=v;,v=uyforl= k-1 1<j<=,
%(n+21—2j—2)+l,ifu=vi,v=ui_(2j+1)f0r0S I<k-2i=579..n—1,1 Sjg?,
k(n+2i—2j—=3) +k—1,ifu=v;,v=u_gj) forl = k—1,i=5,7,9...n—1,1§j§%,
K(n +2i+2)) + Lifu=v;,v =g for0< 1< k=2, i=357,.n-31<j< =D
k(+2i+2j+ 1) +k—Lifu=v,v=1uyy forl= k-1 i=357,.n-31<j<="
%(2714‘31'—1); ifu=v;,v=vyfor0< [ < k—2, iisodd,

\k(2n + 3i— 1),ifu=v;,v=v, forl =k —1, iis odd.

Since the definition of Mod(k) vertex magic labeling, the induced mapping f* is a constant
mapping.

Under the mapping f, there exists mod(k) vertex magic labeling for 2-complement of
Spl (C,).

Thus G’ of Spl (C,) is Mod(k)vertex magic graph if k is odd.
Case(ii): When Kk is even.

Define f: V(G)—>{[§], [§]+ l [§]+k, [§]+k+ ... [§]+k(2n-1)} by

(15| + k(i—-1),ifw=ufor |=01<i< n,

+ %(i—l),ifwzui forl1< [ < k—1,iisodd,
+§(i—2)+l,ifw=ui forl1< I < k—1,iiseven,
f(w)= <
+ k(n+i—1),ifw=v,forl=01<i< n,

+§(n+i—1),ifw=viforls < k—1,iisodd,

NI N|[E®N[&N][& N0 x N X

+§(n+i—2)+l,ifw=vifor1S l< k—1,iiseven.
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Clearly f is an injective mapping and we get,

f(u)+F(v)=

(k(2i + 2),if u=1uy,v=uyy,, forl = 0, 1Sjsnz;4,
k(i+2)+lifu=u;,v=upforl < [ < k—1,1$j§nz;4,

k(2i— 2j - 2),ifu =,V =u_gpforl=0,i=579.n-1,1<j< =2,
k(i—j—D+Lifu=u,v=u_g4pfor1< < k-1i=579..n—-1,1 Sjs?,
k(2i + 2j),ifu = u;,v = U454 forl = 0, i=3,57,..n-3,1 Sjgw’
KG+j+2) +Lifu=u,v=uyforl< 1< k-1,i=357,.n-31<j<CD
k(n+2i+2)ifu=u;,v=vy,,forl =0, 1Sj§nz;4_
%(n+2i+2)+lifu=u1,V=v2H_2for1S [< k-1, 1§jsnzj,
k(n+21—21'—2),ifu=ui,v=vi_(zj+1)forl=0,i=5,7,9...n—1,1Sjs%,
%(n+21—2j—2)+l,ifu=ui,v=vi_(2j+1)for1g 1< k—l,i=5,7,9...n—1,1gjg?,
k(n + 2i + 2j),ifu = u;,v = vjyp44 forl =0, i=3,57,..n-3,1 <j <@}
k(n+2i+2)) + Lifu=1u;,v=vyfor1 < I< k—1,i=357,..n-31<j< =2
k(n+ 2i+ 2),if u=vy,v=uy, forl = 0, 1§jsnz;4,
%(n+2i+2)+lifu=v1,V=uZi+2for1s [ < k—1,1gj5”2;4'

k(n+ 2i — 2j — 2),ifu = v;,v = W_gj4p forl = 0,i=579.n-1,1<j< =2,
g(“+21—21'—2)+l,ifu=vi,v=ui_(z]-+1)f0r1s I1<k-1i=579..n—-1,1 sjg?,

k(n+2i + 2]+ 2),ifu=v;,v = wuppa forl = 0, i=357,..n—3,1<j <=0,

k(n+2i+2)) + Lifu=v;,v=uyp for1 < I< k—1,i=357,..n-31<j< =2

k(2n + 3i),ifu =v;,v=v, forl =0, iis odd,
k§(2n+3i—1), ifu=v;,,v=vyfor1 < [ < k-1, iisodd.

By the definition of Mod(k) vertex magic labeling, the induced mapping f* is a constant
mapping.

Thus f is a mod(k) vertex magic labeling.
G, of Spl (C,) is Mod(k)vertex magic graph if k is even.

Hence 2-complement G, of Spl (C,,) admits Mod(k) vertex magic labeling for all n> 6.
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Illustration: 2. The following figures show Spl(Csg) and its 2-complement is a Mod(2) vertex
magic graph for 1=1.

Ve @ ///O- \ /. o .? ﬁ .

~e_
~
K
N

P
v @ \\5// Py V3 < ;ﬂ* Vs
I

Uy // V3
/ Vg ) , Vg
9‘(‘ 11 12
P
Spl(Ce) Figure 2 G, (Spl(Ce))

4. CONCLUSION

In this paper we have discussed that Generalized 2-complement of some graphs are
Mod(k) vertex magic graphs. Analogues work can be carried by us for other families
also.
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