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Abstract: Let G be a (p,q) graph and f:V(G) - {1,2,3,.....p + q} be an injection. For each edge e = uv,

let f*(e) =

w if f(w)+f(w) is even and f*(e) = faotf@) +1 ¢ f(w) + f(v) is odd, then f is called super mean labeling if f(V)u

2

{f*(e):e€ E(G) ={1,2,3,.....p + q}. Agraph that admits a super mean labeling is called super mean graph. Let G be a (p, q) graph
and f:V(G) » {k,k+1, k+2,..p+q+ k— 1} be an injection. For each edge e = uv, let f*(e) = w if f(u) + f(v) is even
and f*(e) = w if f(uw) + f(v) is odd, then f is called k - super mean labeling if f(V) U {f*(e):e € E(G)}= {kk+1,k+

2,....p +q+ k—1}. Agraph that admits a k - super mean labeling is called k - super mean graph. In this paper, we investigate k-
super mean labeling of L, O Ky, S(T,,), S(T,, O k), (P,:C4), [P,:CZ].

Keyword: k - super mean labeling, k - super mean graph, L, © Ky, S(T,,), S(T,, O k1), (B,:C,), [P,:CZ?]

1. Introduction

All graphs in this paper are finite, simple and undirected.
Terms not defined here are used in the sense of Harary [1].
The symbols V(G) and E(G) will denote the vertex set and
edge set of a graph G. In this paper, we investigate k-super
mean graphs of

Ln @ Kll S(Tn)v S(Tn o kl)’ (Pn:C4)! [Pncﬁz]
Definition 1.1:

Let G be a(p,q graph and
f: V(G) = {1,2,3,.....p + q} be an injection. For each edge

e=uv, letf*(e)= UOLIGNY f(u) + f(v) is even and f*(e)

2
= w if f(u) + f(v) is odd, then f is called super

mean labeling if f(v)U{f*(e): e € E(G) =
{1,2,3,....p+q}. A graph that admits a super mean
labeling is called super mean graph.

Definition 1.2:

Let G be a (p, q) graph and

f: V(G) - {k k+1,k+2,..p+q+k— 1} bean
injection. For each edge e = uv, let

P(e) = 2 if f(u) + f(v) is even and f(e) =

W if f(u) + f(v) is odd, then f is calledk - super

mean labeling if

f(V) U {f*(e):e € E(G)}={k,k+1,...,ptqtk-1}. A
graph that admits a k - super mean labeling is called k -
super mean graph.

Definition 1.3:
A ladder graph is a product of P, X P, .

Definition 1.4:

A triangular snake (T,) is obtained from a path by
identifying each edge of the path with an edge of the cycle
Cs.

Definition 1.5
If G is a graph, then S (G) is a graph by subdividing each
edge of G by a vertex.

Definition 1.6

The graph G = (P,,:C,) is obtained from a path P, by fusing
one edge of one cycle C, at each vertices of the P,, denoted
by (P,:C,).

Definition 1.7:

The graph G = [P,,:C%] is obtained from a path P, by fusing
one vertex of two cycle Cg at each vertices of the P, denoted
by [P,:CE].

2. Main Results

Theorem 2.1:
L,OKk; is a k — Super mean labeling graph for all n > 2.

Proof:
Let V(L,Oky)={u,v; :1<i<n} U
{wi,x:1<i<n}and
E(LOky)={ai: (w;,vi):1<i<n}U
{hi:(vi,u):1<i<n}U{ci:(u,x):1<i<n}U{d:(
UpUs) 1 1<i<n—13}U
{&:(Vj,Vinp):11<i<n-—1}
be the vertices and edges of L,Ok; respectively.
First we label the vertices of L,0k; as follows.
fw)=Jk;i=1

k+9i—-10;2<i<n
fw)=k+9i -7;1<i<n

fu) =k+9 —5;1<i<n
f(x)=k+9 —3;1<i<n.
Clearly,

f(V) u{f*(e):e € E(G) = {kk+1,..,k+9n—3}.
It can be verified that f is a k-Super mean labeling.

Hence, f is a k — Super mean labeling and hence L,0k; is a
k — Super mean graph.
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Example 2.1:

20 — super mean labeling of Ls0k; is shown in figure 2.1
20 28 7 46 55
[} T [ ] ] 9
.zz ‘1 ,Ao ‘49 l58
‘24 li] .‘1 %] ’60
@ i ® @ [

w

3 a4 53 62
Figure 2.1: 20 — SML of LsOk;

Theorem 2.2:
S(T,) is a k — Super mean labeling graph for all n > 2.

Proof:

Let S(T, ) be the graph obtained by subdividing all the
edges.

Let V(S(Ty) ={w;:1<i<n}U

{ui, vi, X3, yi:1<i<n-—1}and
ES(M)={a:(uv):1<i<n—-1}U
{bi:(u,x):1<i<n-1}U
{ci:(viw):1<i<n-1}U

{di: (Xj, Wis1) : 1<i<n—-1} U
{eir(w,y):1<i<n-—-1}U

{ei’ 2 (vi, Wi+1) l<i<n-— 1}

be the vertices and edges of S(T, )respectively.

First we label the vertices of T, as follows.

fauy=[ki=1
E + 11i —6;

fivi=Jk+8i=1
E+ 11i —5:2=i =n-— 1.

Now the induced edge labels are as follows:

fra)=lk+1i=1
k4 1li —T:2<i <n-1

Fren=lk+3i=1
ey

k4 11i —4;2<i =n-—1
Frieo=Jk+4i=1

k+ 11 —10;2<i<n-—1
Frd)=dk+9i=1

Vet 1t —1:22i=n—-1

Fle)=|k+7.i=1
k411 —8:2<i<n-1

Fieh =Jk+10,i =1

E+11i—-2;2=i=n-1

Here p =5n-4,q9=6n-6, p+q = 11n-10.
Clearly,
f(V) U {f*(e):e € E(G)
={kk+1,..,k+11n—11}.
Hence , f is a k — Super mean labeling and hence S(T,, ) isa
k — Super mean graph.

Example 2.2:
346 - Super mean labeling of S(T,)is shown in figure
2.2

¢ * \4 '
3’1 354 357 383 38 I N
Figure 2.2: 346 — SML of T,

Theorem 2.3:
The graph S(T, O k;) is a k — Super mean labeling graph for
alln > 2.

Proof:
Let V(S(T, O k) ={u;,u,v;:1<i<n+1}U
{vi',wi,Wi',xi,yi,Zi:1SiSn}and

E(S(ThOky))={ai: (vi,w)): 1<i<n}U

{ai' : (Wi, Zi) 1<i < Tl} 0]

{bi . (Vi, Vi') 1<i < Tl} U

{bi' : (Zi, Vi+1) 1<i < Tl} U

{ci:(viy):1<i<n}U

{Ci' . (yi, Vi+1) 1<i < Tl} U

{di: (Vi, uiN: 1< i<n+ 1}U

{di'I (ui',ui) A<is<n+ 1}U

{ei . (Xi ,Wi') 1<i < Tl} U

{ei' s (wi', Wi) 1<i < Tl}.
be the vertices and edges of S(T, O k;) respectively.
First we label the vertices of S(T,Ok;) as follows.
f)=[k:i=1

E+19%9-21;2 =i=n+1

Flap=lk+2;i=1

E+19i-1%2 =i=n+1

f(U-)—k+19l—15 1<i<n+1
fw)=k+19i—13;1<i< n
fw)=k+19i—-9,1<i <n
fw)=k+19—-7,1<i<n
fx)=k+19i—-51<i<n
fO)=k+19i-10;1<i<n

f@EZ)=k+19+1;,1<i<n
Now the induced edge labels are as follows:
f(a)=k+19i-11;1< i<n
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ffa)=k+19-4,1<i<n
f*b)=k+19i—141< i<n
“(b)=k+19i+3;1<i<n
fr ()= k+19i-12; 1<i <n

’

fflc)=k+19i-3;1<i <n

\h

E+19 —-172=i=n+1

Fran=Jek+i=1
k+19i—20:2<i<n+1

fle)=k+19i-6; 1< i<n
fre)=k+19i-8 1<i<n.
Here p= 9n+3,9=10n+2, p+q=19n+5
Clearly,
fWU{f*():e€ EG)

= {kk+1,.. ,k+19n + 4}
So, S(T, O k) is a k—Super mean graph.

f'{d,-]={k+2::‘=l

Example 2.3:
1073 — Super mean labeling of S(T; O k;) is shown in
figure 2.3

1087 1106 1125

1075 1w

1073 1090 1109 s
Figure 2.3: 1073 — SML of S(T; O ky)

Theorem 2.4:
The graph (P,: Cy) is a k — Super mean labeling graph for all
n=2.

Proof:

Let V((Pn: Cyq)) = {ui, vi, Wi, X;, Vi ; 1< i< n}and

E((Ph:Cy)={ai=(u,Vv);1<i<n}U
{bi = (Ui, Wi) ;1<i < 7’1} )
{ci=(vi,x);1<i<n}U
{di= (Wi, Xi) ; 1< i < 7’l} U
{ei=(xy);1<si<n}U
{&'=(yiYin); 1si<n-—1}

be the vertices and edges of (P,: C,) respectively.

First we label the vertices of (P, : Cy) as follows.

fad=[fk:i=1
+1li—-10;2 <i=n

Flwl= kE+11li-21=i=n
fiw)=[k+2:i=1

k+11i—12;2 =i=n
flx=k+11i-7.1=i=n
for)=k+11i-31<i<n.
Now the induced edge labels are as follows:
fflap=k+1li-61=i=n
Ffig=lk+1:i=1

k+1li-11;2 <i=n

E+1li-41=i=n
k+2;i=1
k+1li—%:2<i=n

F (e
)

fileg)= k+ 1li-5,1=1i =n
Ffle=k+1li+3.1<i=n-1
Here p=5n,q=6n-1, p+q=11n-1

Clearly,
f(V) U {f*(e):e € E(G)
={kk+1,..,k+11n—2}.
Hence , f is a k — Super mean labeling and hence (P, : Cy)
isa k — Super mean graph.

Example 2.4:
567 — Super mean labeling of (P, : C4) is shown in figure
2.4

o 3 5% e 55 ) 606

Figure 2.4: 567 — SML of (P4:Cy)

Theorem 2.5:
The graph [P,,:C%] is a k — Super mean labeling graph for
alln = 2.

Proof:
Let V([B,:C&]) = {ui, Vi, W;, X;, Vi, Zi; 1< i< n} U
{u, vil, wi', yi', zi’ ; 1< i< n}and

E([P,:C¢1) ={ai= (i, vi); 1<i<n}U

{ai' = (ui, Vi') ; 1< i < TL} U

{bi = (Vi, Wi) ; 1< i < Tl} U

{bi' = (Vi', Wi') i 1< i < Tl} U

{Ci = (Wi, Xi) ;1< i< n} U
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{Ci' = (Wi', Xi) ;1<i < Tl} U
{di=(x,y);1<i<n}U
{di,: (Xi, yi’) ;1< i< n} U
{ei = (yi, Zi) 1<i < Tl} U

{ei, = (yi’, Zi’) ;1<i < n} U
{ei”: (Zi, Ui') ;1<i < n} U
{&/'"=(,zi); 1<i<n} U
{e;V = (X, Xuur); 1< i <n—1

be the vertices and edges of [P,:CZ] respectively.
First we label the vertices of [P,:CZ] as follows.

fw)=k+24i—-22;1<i<n
fw)=k+24i-24;1<i<n
fwY=k+24i-19;1<i<n
fw)= k+24i-18;1<i<n
fw )= k+24i-16; 1<i<n
f(x)=k+24i-13;1<i<n
fy)=k+24i-11;1<i<n
fyh=k+24i-7;,1<i<n
f(z)=k+24i-8;1<i<n
f(z)=k+24i-2;1<i<n
f(w)= k+24i-51<i<n.

}

Figure 2.5: 1 — SML of [P5: CZ]
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