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Abstract: In this paper, we investigate Z3- vertex magic total labeling, Zs- edge magic total
labeling, Z4-bi magic labeling, total magic cordial labeling and n-edge magic labeling for
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1. Introduction

Let G= HC, m(p,q), NEN, m>3 be a Human chain graph and it is a simple, finite and
undirected graph with p= 2mn+n+1 vertices and g=2mn+2n edges. For a summary on
various labeling see the Dynamic survey of graph labeling by Gallian [1]. Magic labeling
was introduced by Sedlacek in 1963 [3,4]. The original concept of total edge magic graph is
due to Kotzig and Rosa [2].We have referred Z3- vertex magic total labeling and Z3- edge
magic total labeling which has been extracted from various articles [5,7]. The concept of
Human chain graph was introduced by K.Anitha and B.Selvam[6]. In this paper, we
investigate Zs- vertex magic total, Zs- edge magic total, Z4-bi magic, total magic cordial
labeling and n-edge magic labeling of Human chain graph.

2. Preliminaries

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

Definition 2.1 Z3-Vertex magic total labeling : A graph G(V,E) is said to admit Z3-
vertex magic total labeling if f: VUE—-A" where A"=Z3-[0] such that the induced map f*
on V defined by f (vi)= {f(vi}+X.f(e) }(mod3) = k, a constant where e is the edge incident at
vi. A graph which admits Z;- vertex magic total labeling is called Z3- vertex magic total
graph.

Definition 2.2 Z3-edge magic total labeling : A graph G(V,E) is said to admit Z3- edge
magic total labeling if f: VUE—>A" where A =Z3-[0] such that the induced map f* on E
defined by f*(viv,- )= {f(vi)+f(v;)+f(vi v; ) }(mod3) =k, a constant for all edges v;v; € E . A
graph which admits Z3- edge magic total labeling is called Z3- edge magic total graph.
Definition 2.3 Z4-bi magic labeling : A graph G(V,E) is said to admit Z4- 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)= Y.f(e)(mod 4) = k; or k; , a constant e=v;v;€E.

Definition 2.4 Total magic cordial labeling : A graph G(V,E) is said to admit total magic
cordial labeling if :VUE— {0,1} such that (i) { f(x)+f(y)+f(xy)}(mod 2) is constant for all
edges xyeE. (ii) for all i, je{0,1}, [{m;(f) + n; (N} — {m; (N + (N} < 1, (i # )),
where m; ()= {e€ E/f(e)=i} and n; (f)= {ve V/f(v)=i}. A graph which admits total magic
cordial labeling is called total magic cordial.

Definition 2.5 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.
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Definition 2.6 Human chain graph:

A human chain graph HC, m(p,q) is obtained a path u; ,u; ,...,uz+1, NEN by joining
a cycle of length m (Cy,) and Y-tree Y .1, m>3 to each U, for 1<i<n. The vertices of C,
and Y-tree Yms1 are v Vo ,...,Vm-nn and wy \Wo ,...,wmn respectively.
Example:1 ( HC,3)

Structural properties of HC

1. The vertex set of HC m ={w;, v, w;/1<i<2n+1, 1<j<(m-1)n, 1<k<mn}.

2. The total number of vertices of HC, ,=|V'|= 2mn+n+1.

3.The edge of set of HC, n=|E| {Ui Uj+1/ 1<i<2n}U

{U2i Wingi-1)+1; U2i V(m-1)i 5 U2i V(m-1)(Gi-2)+1; Wi Wini2/ 1<i<n} U { Winivj Winisjet;

Vim-1)i+j V(m-i)+j+1/ 0<i<n-1, 1<j< m-2}.

4. The total number of edges of HC,, n=|E|= 2mn+2n.

5. The maximum degree of HC,, ,= A=5.

6. The minimum degree of HC,, ,= 6=1.

3. MAIN RESULTS

Algorithm 3.1

Procedure: (Zs-Vertex magic total labeling of HC,, i)

Input: Ve{uy,Uy,...,uon+1, V1,V2,...,.V(im-1)n, W1,Wo,...,.Wmn}
E<{ee....22mn+2n}

if n>1
U1, Uzns1¢= 2
for i= 1 to(m-1)n do
Vi< 1
end for
fori=1tomndo
wi— 1
end for
fori=1to (2n-1) do
Uise 1
end for
fori=1to 2ndo
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Uilisg < 1

end for

fori=1tondo

U2i Vim-)i < 1

Ui V(m-1)G-1)+1 < 1

U2i Wmn(-1)+1 < 1

Wi Wiz ¢ 2

end for

fori=0to (n-1) do

j=1to (m-2) do
V(m-1)i+j V(m-1)i+j+1 < 1
W(mi+j) W(mi+j+1) < 2

end for
end if
end procedure
Theorem 3.1: For m>3 and n>1, the human chain graph admits Z3 — vertex magic total
labeling.
Proof: Let HC, m(p,q) be a human chain graph with p= 2mn+n+1 vertices and = 2mn+2n
edges. Using algorithm 3.1, the 2mn+n+1 vertices and 2mn+2n edges are labeled by
defining afunction f:.VU E — {1,2}. The induced function is defined by f*:V— Nu{0},
such that f (v;)= {f(vi)th(e)}(m0d3) =k, a constant for all edges viv;€ E. The total weight
of each vertex is f (v)= {f(v)+Xf(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>3 and n>1, the human chain graph admits Z3 — vertex magic total labeling.
Example 2 : Z3 — vertex magic total labeling for HC, 3
Algorithm 3.2

te
Te
N
g
i
14
»
"

Procedure: (Z3;-edge magic total labeling of HC,, i)
Input: Ve{uy,Uy,...,uzn+1, V1,V2,...,Vm-1yn, W1,W2,...,.Wmn}
E<—{e1,e....20mn+2n}

if n>1, m>3
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fori=1to (2n+1) do

Ui« 1
end for
for i= 1 to(m-1)n do
Vi< 1
end for
for i=1to mn do
wi— 1
end for
fori=1tondo
Uzi V(m-1)i < 2

Ui V(m-1)(i-1)+1 < 2
U2i Win(i-1)+1 < 2
Wmi Whi-2 < 2

end for
fori=1to2ndo

Uilj+1 < 2
end for

fori=0to (n-1) do
j=1to (m-2) do
V(m-1)i+j V(m-1)i+j+1 < 2
W(mi+j) W(mi+j+1) < 2

end for
end if
end procedure

Theorem 3.2: For m>3 and n>1, the human chain graph admits Z3 — edge magic total

labeling.

Proof: Let HC, (p,q) be a human chain graph with p= 2mn+n+1 vertices and g= 2mn+2n
edges. Using algorithm 3.2, the 2mn+n+1 vertices and 2mn+2n edges are labeled by
defining a function f:VU E — {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>3 and n>1, the
human chain graph admits Z3; — edge magic total labeling.
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Example 3 : Z3 — edge magic total labeling for HC3¢
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Algorithm 3.3
Procedure: (Z4-bi magic lebeling of HC,, i)
Input: Ve{us,Uy,..., U1, V1,Va,...,V(m-1)n, W1,Wo,...,.Wmn}
E<—{ e1e....20mn+2n}
if n>1, m>3
Ui Uy « 3
U Vi« 2
Uz Vi1 < 2
fori=1tondo
Wi Wmi-2 < 3
Whi-2 Wmi-1 ¢ 3
Ui Uzi+1 < 3
U2i Wmn(i-1)+1 < 2
end for
fori=0to (n-1) do
j=1tom-2do
Vm-jiej Vim-iy+j+1 < 2
end for
end if
if n>1, m>3
fori=2tondo
U2i Vim-2)i < 1
U2i Vm-1)i-1)+1 < 1
end for
fori=1to (n-1) do
Ugi+1 Ugisz <1
end for

end if
if n>1, m>3
fori=0to (n-1)
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j=1to lmT_ZJ do
Wmi+2j Wmi+2j-1 <1
end for
end if
if n>1, m>4
fori=0to (n-1)
. m—3
J=1to [TJ do
Wmi+2j+1 Wmi+2j € 2
end for
end if
if n=1, m>3
fori=1to lmT_ZJ do
Woi-1 Waj « 1
end for
end if
if n=1, m>4
fori=1to l%J do
Wair1 Woj ¢ 2
end for
end if
end procedure
Theorem 3.3: For m>3 and n>1, the human chain graph admits Z, — bi magic labeling.
Proof: Let HC, m(p,q) be a human chain graph with p= 2mn+n+1 vertices and q= 2mn+2n
edges. Using 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*:\VV—{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>3 and n>1, the human chain graph admits Z, — bi magic

labeling.
Example 4 : Z, — bi magic labeling for HC; 3
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Algorithm 3.4

Procedure: (Total Magic Cordial labeling of HC, )
InpUt: V(_{UJ.IUZQ' -, U2n+1, V11V29' . ~aV(m-1)n1 W].!WZ)' . -,Wmn}

E—{ e1,e....e2mn+2n}
if n>1, m>3
fori=1to ["ZiJ do
Ugize 1
end for

fori=1to ["ZiJ do
Usia< 0
Ugi2 Ugi-g 1
Ugi-3 Ugioe 1
end for
fori=1tondo
Ugi< 0
Wpj< 0
Wiz 1
U2i Win(i-1+1 < 0
U2i Vm-1)i-)+1 < 1
end for

end if

if misodd
fori=1tondo
Wi W2 < 0
Whi-t Wmi2 < 1

end for
end if
if miseven

fori=1tondo
Wi Wiz < 1
Wi-1 Whi-2 < 0
end for
fori=1to [%J do
Usi-1 Usie O
Ugi Ugirre 1
end for
fori=1tondo
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j=1to l”FTlJ do
Whi-m+2j-1¢ 0
Wi+2j-me 1
end for
fori=0to (n-1) do
j=1to [’”—le do
V(m-1)i+j V(m-1)i+j+1< 0
end for
fori=1tondo

j=1to lMTlJ do
V(m-1)i+j-m+1e 1
end for
end if
if m>3
fori=1tondo
j=1to [”%2] do
V(m-1)ij+1< 0
end for
fori=0to (n-1) do

j=1to (m-3) do

Wi+ Wmnisj=1 < 1

end for
fori=1tondo
Uzi V(m-1)i < O
V(m-1)i- L%J +1V(m-1)i- EJ el
end for
end if
ifm=3
fori=1tondo
Uzi V(m-1)i < 1
end for
end if
if m>5

fori=1tondo
j=1to [WT‘lJ do

V(m-1)i+j+1 V(m-1)i+j+2< 0
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end for
end if
end procedure

Theorem 3.4 : For m>3 and n>1, the human chain graph admits total magic cordial
labeling.

Proof: Let HC, m(p,q) be a human chain graph with p= 2mn+n+1 vertices and g= 2mn+2n
edges. Using algorithm 3.4, the 2mn+n+1 vertices and 2mn+2n edges are labeled by
defining a function f:Vu £ -{0,1}

Case (i) If n is odd, the number of vertices labeled with ‘0’ and ‘1’ is mn+(n+1)/2
respectively and the number of edges labeled with ‘0’ and ‘1’ is mn+n respectively. From
this we conclude that, the number of vertices and edges labeled with ‘0’ and with ‘1’ is
mn+(n+1)/2+mn+n=2mn+(3n/2)+(1/2) which differ by at most one.

Case (ii) If nis even, the number of vertices labeled with ‘0’ is mn+(n/2)+1 and labeled
with ‘1° is mn+(n/2) and the number of edges labeled with ‘0’ and ‘1’ is mn+n respectively.
From this we conclude that, the number of vertices and edges labeled with 0’ is
mn+(n/2)+1+mn+n=2mn+(3n/2)+1 and with ‘1’ is mn+(n/2)+mn+n=2mn+(3n/2) which
differ by at most one.

Thus the 2mn+n+1 vertices and 2mn+2n edges are labeled such that the number of vertices
labeled with ‘0’ and ‘1’ differ by atmost one. The induced function is defined by
f*:E-NU{0}, such that f (uv)= {f(u)+f(v)+f(uv)}(mod2) = k. Thus we have f (uv)=
{f(u)+f(v)+f(uv)}(mod2)= 0+0+0 (or)1+1+0(mod2)=0, which is a constant.

Hence for m>3 and n>1, the human chain graph admits total magic cordial labeling.

Example 5: Total magic cordial labeling for HC, 3

Algorithm 3.5
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Procedure: (n-edge magic labeling of HC,, ,,, m =2n+2, n>1)
Input: Ve{us,Uy,...,Uon+1, V1,V2,...,V(m-1)n, W1,Wo,...,.Wmn}
E<{ee....22mn+2n}

if n>1, m>4
for i=1to (n+1) do
Ugize —1
end for
fori=1tondo
Ui~ 722 +1
end for

fori=0to (n-1) do
j=1to (m/2) do
Whisgj-1¢~ —1
end for
fori=0to (n-1) do
j=1to (m-2)/2 do
Wmisgje 72 + 1

end for
fori=1ton
Whi < —1
end for

fori=1tondo
j=1to (m/2) do
V(m-Di-m+2j < —1
end for
fori=1tondo
j=1to (m-2)/2 do
V(m-Di-m+2j+1 < 72 + 1
end for
end if

end procedure

Theorem 3.5 : For m>3 and n>1, the human chain graph admits n— edge magic labeling.
Proof: Let HC, m(p,q) be a human chain graph with p=2mn+n+1 vertices and q= 2mn+2n
edges. Using algorithm 3.5, the 2mn+n+1 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 uveE. Therefore, for m>3 and n>1, the
human chain graph admits n - edge magic labeling.

4. Conclusion: In this paper, we have constructed algorithms for labeling the vertices

and edges and also proved the existence of Z;— vertex magic total, Zs-edge magic total, Z;-
bi magic, total magic cordial and n- edge magic labeling for human chain graph.
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