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Abstract: 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,

letf*(e) = w if f(u)+ f(v) iseven andf*(e) =

f@+fw)+1
2

if f(u) + f(v) is odd, then f is called k-Super mean labeling if

fWu{fe):ecEG)}={kk+1,k+2, . ,p+q+k—1}. Agraph that admits k- Super mean labeling is called k-Super mean
graph. In this paper, we investigate k-super mean labeling of C, + vqv3, SL,, C,, © K,,A%, (Pm A K1,z) uP,.

Keywords: C, + v1v3,, SL,, €, © K1, A%, (P AK1,) U Py,

1. Introduction

All graphs in this paper are finite, simple and undirected.
Terms not defined here are used in the sense of Harary [7].
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 labeling of C,+wvvy, SL,, C, ®K;, AT,
(Pn AKyz) UP,.

Abbreviation: SML - super mean labeling.
Definition 1.1

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,

letf*(e) = X if f(u) +f(v) is even andf(e) =
ML i f(u) + f(v) is odd, then f is called k-Super
mean labeling if f(V)u{f*(e):e € E(G)} ={kk+

1,.., p+q+k—1. A graph that admits k- Super mean labeling
is called k-Super mean graph.

Definition 1.2

The graph C,+v,vs is obtained from the cycle C,:vyv,....
Vovy by adding an edge between the vertices v, and vs.

Definition 1.3

A Slanting ladder S(L,) is a graph obtained from L, by
adding the edges ujii; 1 <i<n where 1 <i<n are the
vertices of L, such that uju,Us...u, and vqVoVs...v, are two
parts of length n in the graph L.

Definition 1.4

A corona of a cycle C, is a cycle with the vertices u;, uj,
Us,....,Un and the edges e; e, e3...,en and vy V, V3....,v, are
the corresponding new vertices in C, O K; and a be the
edges joining u;vi = 1ton.

Definition 1.5

The graph P,, A K is obtained by attaching K; , to each
vertex of P,.

2. Main Results

Theorem 2.1: The graph C,+v,v;s is a K-Super mean graph
forn>5.

Proof:

Let V(Cptvivs) ={v; ;1 <i< n}and E(Citvivy) = {¢
=viv3 } U {ej = v Visy ; 1 <i< n} be the vertices and
edges of (C,+v,v3) respectively.

Define f: V(Cp+viv3) — {1,2,3, ..., 2n + 1} as follows:

Case 1: nis odd.

(k+5i=1,
k;i =2,
k+2;i=3
f(vi)=< k+9;i =4
. . n+3
k+4i—6;5<i< -
k+ta(n-i)+7;"2+1<i<n-1,

\k+8;i=n.

Case 2: n is even.

k+5;i=1,
k;i=2,
fv) =) k +2;i=3,
k +4i —7:4<i <™

N

k+4m-i) +8;""<i<n

It can be verified that f is a super mean labeling of C,+v;vs.
Hence C,+vyv3 is a super mean graph.
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Example 2.1 24 26 ?:0 39 fl
. o AN 78 35 ZT
14-super mean labeling of Cg+v,Vv3 is given in figure 2.1:
23 29 32 38
5 3
21 27 33 36
2 16 20 22 31 34 37
Figure 2.2: 220-SML of SLs
19 14 Theorem 2.3:
Fig 2.1: 14-SML of Cg+v,V, Corona of a cycle C,, is a k-super mean graph for n > 3.
Theorem 2.2: The slanting ladder SL, isa k- super mean Proof:
graph, forn >2and n#3t+1,t> 1. Let V(C,OKy) ={u;,vi ;1 <i<n}and
E(C,OK)={ei=(uj,Uisp);1<i<n}u
Proof: {ai=(u,v;);1<i<n}

be the vertices and edges of C, O K; respectively.
Let V(S(Lp) ={w; v;;1<i<n}and

E(S(Ly) ={e; = (v; v;41);1<i<n-1}U Define f: V(C,0 Ky) — {1, 2,....,4n} as follows:
{e; = (U; viy1);1<i<n-—1}U Casel:nisodd. n=2m+1,m =1,2,3,.....
{ei” =W u)l<isn-—-1}% flu)) =k +2,
be the vertices and edges of S(L.,) respectively. fu) =[8(—2)+k+4;2<i<m+1,
Define f: V(SL,) — {1, 2,3, ..., 5n — 3} as follows: 82m+1—-i)+k+11; m+2 <i<2m+1,
f(usi_)=15i+k—-11;1<i<n-2, f(v)) =k,
fusi_4)=15i+k—-24;2<i<n-1, f(v;) :{B(i—2)+k+6;2§i§m+1,
f(us;_g)=15i+k—35;3<i<n 82m+1-)+k+9;m+2 <i<2m+1,
;gz;3_4)k:' 15i+k—28;2<i<n-1, Now, the induced edge labels are as follows:
f(v36)=15i+k—34;3<i<n-1, f*(e)) =k +3,
f(vy_g)=15i+k—46;4<i<n-2. f*e) =81 —2)+k+8;2<i< m+1,
Now, the induced edge labels are as follows: 82m+1-i)+k+7;, m+2<i<2m+1,
f*(wvy) =k + 1, f*(a)) =k +1,
f*(vg;_4v33)=15i+k—23;2<i<n-—1, f*(ai)={8(i—2)+k+5; 2<i<m+1,
f*(v3;_gV3;_5) = 15i+ k—32;3<i<n-—1, 82m+1—-i)+k+10;m+2<i<2m+ 1
f*(v3;_gV3;_7)=15i +k—49; 4<i<n-1, Case2:niseven.n = 2m, m = 2,3,.....
f*(Us_oUsi_q) = 15i+k—10;1<i<n-2, fw) =k +2,
f*(ug_qus;3) =15i +k—22;2<i<n-—1, flu)=8(0—-2)+k+4;2<i<m,
f*(uUz;_gUs;s) =15i +k —30;3<i<n-3, f(up41) =8m+k -3,
f*(u,v,) = k +3, flu)=802m—-i)+k+11; m+2<i<2m,
f*(ugj_qv3i_3)=15i+k—21;2<i<n-1, f(v,) =k,
f*(us;_¢v3_5) =15i+k—33;3<i<n-3, f(v;)=8( —2)+k+6;2<i<m,
f*(Ug;_gVsi_7) = 15i+k—42; 4<i<n-2. f(Um1) =8m+ k-1,
Herep=2nand q=3(n-1). f(Vm42) =8m +k -8,
Clearly, f(V) U{f*(e) : e € E (S(L,))} = fv)=8Cm-D+k+9; m+3<i<2m
(k,k+1,...,5n+k— 4} Now, the induced edge labels are as follows:
So, fis a k - super mean labeling. f*(e)= k+3,
Hence S(L,) is ak - super mean graph. fe)=8(1—-2)+k+8;2<i<m-—1,
f*(e,)=8m+k—7,
Example 2.2: f*(ep 1) =8m+k —4,
f*e)=82m—-i)+k+7, m+2<i<2m,
20- super mean labeling of SLs is given in figure 2.2: f*a) = k+1,

f*(a)=8(—-2)+k+5;2<i<m,

f*(ap41)=8m+k —2,

f*(a;)=82m—-i)+k+10; m+2<i<2m.

Herep=2n and q=2n

Clearly, f(V)U{f (e):e € E(C, 0 Ky)}=
{k,k+1,..,4n+k —1}.

So, fis a k - super mean labeling.

Hence C,0K; isak - super mean graph.
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Example 2.3: 30- mean labeling of Cg © K; is shown in
figure 2.3:

9 ey

Figure 2.3: 30 - SML of Cg O K;
Theorem 2.4:

The generalized Antiprism A7 is a k-super mean graph for
all m > 2, n is even except for n = 4.

Proof:

LetV(Am)—{vj'1< i<n,1<i< m}and
E(AT) ={e] = (v l+1,vv1)1<l<n—11<]<m}u
{d=wv™"1<i<n, 1<j<m-1}u

{b]:(v’v{+11,v1’v’+1) 2<i<n,1<j<m-1}
be the vertices and edges of A7 respectively.
Define f: V(A7) — {1,2,3,....4mn — 2n} as follows:
f(v{)=4(j—1)n+k;1$j$ m,
f(v%)=4(j—1)n+k+2;1$j$ m,
f(vé)=4(j—1)n+k+6;1$j$m,
f(v;)—4(j—1)n+k+11 1<j<m,
f(v)—4(]—1)n+4l+2n+k 6; 5<l<ﬁ
1<]<m

f(vn+2+21) 4G—1n+2n—-4i+k; 1<l<T6
2

1<j<m,
fw,_ D=4 -Dn+k+8;1<j<m,
fv))=4G—Dn+k+51<j<m.

It can be verified that f is a super mean labeling of A7 .
Hence A7} is a super mean graph.

Example 2.4:
74 — super mean labeling of A2 is shown in figure 2.4:

109

104

100

98

Figure 2.4: 74 - SML of A%
Theorem 2.5:

The generalized Antiprism A}' is a k-super mean graph for
allm>2,
n is odd.

Proof:
LetV(A™M)={v/;1<i<n, 1<i<m}and
E@AM)={e/ =(w/v],, ,vjv])1<i<n-11<j<m}u
{d=(vv/"1<i<n,1<j<m-1}u
{p] =@ L’+11,v1 vhi2<i<n,1<j<m-1}
be the vertices and edges of A" respectively.
Define f: V(A7) — {1,2,3,....4mn — 2n} asfollows

f(v1)—4(1—1)n+21+k—2 1<l<— 1<j<m,
f(vm)—4(]—1)n+n+k+2, 1§]§m,
2

FWis) =4 —Dn+n+k+2i+2;
2

n
lsis——, 1<j<m

Now, the induced edge labels are as follows:
fre)=4G-Dn+2i+k—1;
n—1
ISiST,lstm,

f e 1) =4 —-Dn+n+k+2i—1;

2

n—1
1<i< > ,1<j=sm,
flel)=4G-Dn+n+k;1<j<m,
fr(a)=4G-Dn+2n+k+2i—2;
n+1
ISiST,lﬁjSm
f*(aﬁﬂm)=4(]’—1)n+3n+k+2i;

2
o o n+1 .
1SlST,1SJSm,

fr(bl)=4G-Dn+2n+2i+k-1;

)

n
1SiST,1SjSm,
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f b ) =4G —Dn+3n+k+2i—1;

2

n—1
1SiST,1SjSm,

fr(b,)=4G-Dn+3n+k; 1<j<m.
Clearly, f(V) U {f*(e): e e E(AT") =

{k,k+1,...,4mn—-2n+k — 1}.
So, fis a k - super mean labeling.

Hence A7 isak - super mean graph.
Example 2.5:
100 — super mean labeling of A2 is shown in figure 2.5:
148
38
148 28
147
1= 18 137
12 27
11
117
= = 3 ° 12 3 o=
09
o 10 14
10 10
O 4
1as| 138 126 11 08 1 1
12441349 hag
1 112 i
21 122 23
131 192 "
191 142 143

Figure 2.4: 74 - SML of A2
Theorem 2.6

The graph (B, AK;,) UP, is a k- super mean graph for
every m, and n>2.

Proof:
Let V((Pm AKip)UR)={u; ;1<i<m}u
{Zi ) 1<i< n} V]
{Ui;Wi ; 1<i Sm}
E((Pu AKi2) UR) ={e; = (W uis) i 1< i <m— 13U
{ai = (ui'vi) , 1 S l S m}U
{Ci = (Zi,Zi+1) ; 1 < i <n-— 1}
be the vertices and edges of (Pm A K1,z) U B, respectively.
Define f: V((By AKi2) UR) > (1,2,....,6m + 2n — 2}
as follows:
fu)=6i+k—4;1<i<m,
fw)=6i+k—6;1<i<m,
fw)=6i+k—-2;1<i<m,
f@)=6m+2i+k—-3;1<i<n.
It can be verified that f is a k-super mean labeling. Hence
(P, AKy;) U B, is ak-super mean graph.

Example 2.6:
126 — super mean labeling of (P, AK;,) U Ps is shown in
figure 2.6:

128 134 140 146
126 130 132 136 138 142 144 148
149 151 153 155 157
@ @ @ @ L J

Figure 2.6: 126 — SML of (P, AK,,) U Ps
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