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Abstract - In this paper, we introduce a new graph called circular human chain graph and investigate the existence of Zs-
vertex magic total, Zs- edge magic total, Z,-bi magic and n-edge magic labeling of circular human chain graph.
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I. INTRODUCTION

A labeling of a graph G(V,E) is a mapping from the set of
vertices, edges or both vertices and edges to the set of labels.
Based on the domain we distinguish vertex labeling, edge
labeling and total labeling. The concept of Human chain
graph was introduced by K.Anitha and B.Selvam[1] and they
have proved many results of human chain graph[2,3]. For a
summary on various labeling see the dynamic survey of
graph labeling by Gallian [5]. We have referred Z;- vertex
magic total labeling and Z;- edge magic total labeling which
has been extracted from various articles [6]. In this paper, we
introduce a new graph called circular human chain graph and
investigate Zs- vertex magic total, Zs- edge magic total, Z,-
bi magic and n-edge magic labeling of circular human chain
graph.

I1. PRELIMINARIES

In this section, we provide some basic definitions relevant to
this paper.

Definition 2.1 Zz-Vertex magic total labeling : A graph
G(V,E) is said to admit Zs- vertex magic total labeling if f:
VUE—A" where A"=Z-[0] such that the induced map f* on
V defined by f(v)= {f(vi)+Xf(e)}(mod3) = k, a constant
where e is the edge incident at v;. A graph which admits Zs-
vertex magic total labeling is called Z;- vertex magic total
graph.

Definition 2.2 Zs-edge magic total labelling: A graph
G(V,E) is said to admit Z;- edge magic total labeling if f:
VUE—=A" where A"=Z;-[0] such that the induced map f* on
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E defined by f'(viv; )= {f(v))+f(v;)+f(v; v; )}(mod3) = k, a
constant for all edges v; v; € E . A graph which admits Z;-
edge magic total labeling is called Zs;- edge magic total
graph.

Definition 2.3 Z,-bi magic labeling : A graph G(V,E) is
said to admit Z, - bi magic labeling if there exists a function
f: E— {1,2,3} such that the induced map f* on V defined by
f'(vi)= Yf(e)(mod 4) =k or ks , a constant e=viv;eE.

Definition 2.4 n-edge magic labeling : Let G(V,E) be a
graph. Let f: V- {—1,n + 1}and f:E—{n} such that for all
uv € E , f*(uv)= f(u)+f(v)=n, then the labeling is called n-
edge magic labeling.

Definition 2.5 Human chain graph

A human chain graph HC,, (p,q) is obtained from a path u;
\Us ,...,usn1, NEN by joining a cycle of length m (C,,) and Y-
tree Y1, m>3 to each uy; for 1<i<n. The vertices of C,, and
Y-tree Y are Vi Vo L. Vmyn and Wp \Wo ., W
respectively and the vertices of path is u; ,Us ,...,Usn1.

The wvertex set and edge set of HC,, are
{u;, v;, wy/1<i<2n+1, 1<j<(m-1)n, 1<k<mn}and {u; Ui/
1<i<2n}U  {upi Wing-1y+1; Uzi Vimen)i 5 U2i Vim-1)i-+15 Wini Wi
2A1<i<n} U {Winjsj Winisjs1s Vim-2)i+ Vim-ip+j+2/0<i<n-1,1<j<m-2}.

Examplel:HC;;
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I11. MAIN RESULTS

In this section, we introduce a new definition of circular
human chain graph and investigate Z3- vertex magic total,
Zs- edge magic total, Z4-bi magic and n-edge magic labeling
of circular human chain graph.

Definition 3.1 Circular Human chain graph

A circular human chain graph CHC,, (p,q) is obtained from a
circle uy ,U, ,...,uz,,U;, N= 3 by joining a cycle of length m
(Cy) and Y-tree Y41, m>3 to each uy; for 1<i<n. The vertices
of C, and Y-tree Y. are vi Vo ,....Veman and wy W
,-..,Wmn respectively.

The wvertex set and edge set of CHC,, are
{u;, vj, wy /1<i<2n, 1<j<(m-1)n, I<k<mn}and {u; Ui/
1<i<2n-13U {Upi Wingigy+1s Ui Vimegyi 3 Uzi Vime1)i-1)+15 Wini Wini-
2/1<i<n} U {Wigisj Wnisjie1:V(m-1jitj Vmeip+rr/ 05i<n-1, 1<j< m-2}
U {uy Upn}.

Example 2: CHC;;
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Algorithm 3.1
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We use the following algorithm to prove that the existence of
Zs-vertex magic total labeling for the circular human chain
graph.

Procedure: (Z;-Vertex magic total labeling of CHC,, )
Input:
V<_{U1,UZ,. -->Uz2n, V1,Vo,.. -5 V(m-1)ns W1,Wo,.. -ann}

E(_{ el,ez,---anmn+2n}
if m,n>3

for i=1to2n do
U< 1

end for
for i= 1 to(m-1)n do
Vi< 1
end for
for i=1to mndo
w1
end for
fori=1to 2n-1do
Uiljsg < 1
Ug Uppe— 1
end for
fori=1tondo
Ugi Vim-2i < 1
Ugi Vim-1)i-)+1 < 1
Ugi Wngi-)+1 < 1
Winj Wi < 2
end for
fori=0ton-1do
for j=1tom-2do
V(m-)i+j Vm-pji+jr1 < 1
Wimis+j) Wimi+j+1) < 2
end for
end for
end if
end procedure
Theorem 3.1 For m,n >3, the circular human chain graph

admits Z; — vertex magic total labeling.
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Proof: Let CHC, n(p,q) be the circular human chain graph
with p= 2mn+n vertices and g= 2mn+2n edges. Using
algorithm 3.1, the 2mn+n vertices and 2mn+2n edges are
labeled by defining a function 'V UE — {1,2}. The
induced function is defined by f*:V— Nu{0}, such that
£ (vi)= {f(v))+Xf(e)}(mod3) = k, a constant for all edges
vivj € E. The total weight of each vertex is f(v)=
{f(v)+> f(uv)}(mod3) = 3 or 6(mod 3)= 0, a constant for all
edges uve E. Thus the induced function yields the weight
‘0’ to all the vertices. Therefore, for m,n>3, the circular
human chain graph admits Z; — vertex magic total labeling.

Example 3: Z;— vertex magic total labelling of CHC;3
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We use the following algorithm to prove that the existence of
Zs-edge magic total labeling for the circular human chain
graph.
Procedure: (Z;-edge magic total labeling of CHC,, )
Input:
Ve{Uy,Ug,...,Upn, V1,Vo,. .., V(mea)n, Wi, Wa,. .., Win}
E—{e1€...82mn+2n}

if m,n >3

fori=1to 2ndo
U< 1

end for

for i= 1 to(m-1)n do
Vi< 1

end for

fori=1to mn do
wie— 1
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end for
fori=1tondo
Ugi Vim-2)i < 2
Uzi Vim-1)(i-py+1 < 2
Upi Win(i-1)+1 < 2
Winj Wini2 < 2
end for
fori=1to 2n-1do
Uillisg < 2
end for
fori=0ton-1do
for j=1tom-2do
V(m-)i+j V(m-1)i+j+1 < 2
Wimiej) Wimiej+1) < 2
Uilzn < 2
end for
end for
end if
end procedure
Theorem 3.2 For m,n>3, the circular human chain graph
admits Z; — edge magic total labeling.
Proof: Let CHC, n(p,q) be the circular human chain graph
with p= 2mn+n vertices and g= 2mn+2n edges. Using
algorithm 3.2, the 2mn+n vertices and 2mn+2n edges are
labeled by defining a function f:V UE — {1,2}. The
induced function is defined by f*:E—->NuU{0}, such that
f'(uv)= {f(u)+f(v)+f(uv)}(mod3) = k. The induced function
yields the labels for as follows. f (uv)= {f(u)+f(v)+f(uv)}=
1+1+2=4(mod3)=1. Therefore, for m,n>3, the circular
human chain graph admits Z; — edge magic total labeling.

Example 4: Z; - edge magic total labelling of CHC; 3
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We use the following algorithm to prove that the existence of Proof: Let CHC, m(p,q) be the circular human chain graph
Z,-bi magic total labeling for the circular human chain graph. with p= 2mn+n vertices and g= 2mn+2n edges. Using

Procedure: (Z,-bi magic lebeling of CHC,, )
Input:

V(_{UJ_,UZ,. -+»Ugn, V1, Vo,.. -5 V(m-1)ns W1, Wo,.. -swmﬂ}

E<—{ elvez,---yeZmn+2n}
if n,m>3
Upu, < 1
Ug Upp < 2
fori=1tondo
Winj Wiz < 3
Wmi-2 Wni-1 € 3
Ugi Wn(i-1)+1 < 2
end for
fori=1ton-1do
Upj Ugjsy < 3
end for
fori=0ton-1do
for j=1to m-2 do

V(m-1i+j V(m-Ditj+1 < 2

end for
end for
for i=1tondo
Uz Vim-1yi < 1

Uz Vim-1)Gi-1y+1 < 1
end for
fori=1ton-1do
Upisa Ugjsp <1
end for
end if
if m>3
fori=0ton-1do
forj=1to lmT_ZJ do
Winis2j Winisgj1 <1
end for
end for
end if
if m>4
fori=0ton-1do
forj=1to lmT_3 do
Wmi+2j+1 Wni+2j < 2
end for
end for
end if
end procedure

Theorem 3.3 For m,n>3, the circular human chain graph

admits Z, — bi magic labeling.
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algorithm 3.3, the 2mn+2n edges are labeled by defining a
function f: E — {1,2,3} such that the induced function is
defined by f*V — {0,1,2,3}defined by f'(v)=
{3 f(uv)(mod 4) /u € N(v)})=k; or k,, constants. Thus all
the weight of the vertices are  either 0 or 3. Therefore, for
m,n>3 the circular human chain graph admits Z, — bi magic
labeling.

Example 5: Z,-bi magic labelling of CHC;3
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Algorithm 3.4

Procedure: (n-edge magic labeling of CHC,, ,,, m is even,
n>3)
Input:

Ve{uy,Ug,...,Uzn, V1,Va,...,V(m-1yn, W1, Wo,...,.Wmn}

E(_{ el,ez,---ae2mn+2n}
if n>3, m>4

fori=1tondo
Upipe— —1
end for
fori=1tondo
Ui—n+1
end for
fori=0ton-1do
for j=1to (m/2) do
Wmi+2j-l(_ -1
end for
end for
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fori=0ton-1do

for j=1to (m-2)/2 do
Whiszj— 1+ 1

end for

end for

for i=1ton
Wi~ —1

end for

for i= 1to n do
for j=1 to (m/2) do
V(m-2)i-ms2j<— —1
end for

end for
for i=1tondo

for j=1to (m-2)/2 do

Vim-ni-mezir1 e+ 1

end for
end for
end if
end procedure
Theorem 3.4 For m>4 and n>3, the circular human chain
graph admits n— edge magic labeling.
Proof: Let CHC, m(p,q) be the circular human chain graph
with p= 2mn+n vertices and g= 2mn+2n edges. Using
algorithm 3.4, the 2mn+n vertices are labeled by defining a
function f: V—={-1, n+1/neN}and 2mn+2n edges are labeled
by defining a function f*:E—N,such that f"(uv)= {f(u)+f(v)}
= -1+n+1=n, a constant for all uve€E. Therefore, for m>4
and n>3, the human chain graph admits n— edge magic
labeling.
Example 6: n-edge magic labelling of CHCs 4
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IV. CONCLUSION

In this paper, we have constructed algorithms for

labelling the vertices and edges and also proved the

existence of Zs- vertex magic total, Z;- edge magic total,
Z,4-bi magic and n-edge magic labeling of circular human

chain graph.
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