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Abstract
Let G = (V. E) be a graph with p vertices and ¢ edges. Let £: V (G) — 11, 2. ....p~ g bean
mjechive fimetion For a vertex labehing 1. the induced edge labeling r* (e<uv) is defined by

r"(e) ‘\flhw“mli‘ml o , (or) ,Jmm"' ““'J.m“rm:l . Then I1s called a
..p *qi. A graph which

Super Stolarsky-3 Mean labehng iff (V(G)U {f(e) e E(G)y = 112, .
admits Super Stolarsky-3 Mean labeling is called Super Stolarsky-3 Mean graphs. In this pape:

we mvestigate Super Stolarsky-3 Mean Labelmg of some special graphs.

Key words - Graph, Super Stolarsky-3 Mean labeling, Triangular ladder graph. Slantg
ladder graph, Total graph. Middle graph. Balloon of Tnangular snake graph and Balloon of

Quadrilateral snake graph.
1. Introduction

All graphs G- (V. E) with p vertices and q edges are fimte. simple and undirected. For all
detailed survey of graph labeling, we refer to J.A Gallian(2019) [2]. For all other standard
termimology and notations we follow Harary[3]. The concept of Mean labeling has been
introduced by R.Pouraj and S, Somasundaram i 2003[5]. S, Kavitha, S.S.Sandhya and E.Ebin
Raja Merly introduced Stolarsky-3 Mean Labelg [4].

In this paper we investigate Super Stolarsky-3 Mean labeling of Triangular ladder graph,

Slanting ladder graph, Total graph, Middle graph, Balloon of Triangular snake graph and

Balloon of Quadiilateral snake graph
The following defintions and theorems are necessary for our present mvestigation

Definition 1.1: Let G = (V. E) be a graph with p vertices and q edges. Let £V (G) 1.2, ...,
p + q} be an mjective function. For a vertex labeling f, he induced edge labeling * (e-uv) 1s
defined by

f* (e) - [\ﬁﬂ”)“ﬂ”f{(m‘l("m

Super Stolarsky-3 Mean labeling if {V(G))U{f(e) ' e ¢ E(G)]
adiits Super Stolarsky-3 Mean labeling 1s called Super Stolasky-3 Mean graphs.

3
120 Lp+q. A graph which

’ (or) lJUf""" [OOfWIHCR] | Phon f is called a

45

Scanned with CamScannef




R

Res.: June 2021 Vol. 12 g 1

ISSN 0976-5417 Cross.

by adding the edges UiV, 1=

tamned from Ly
oty and

A Trangular ladder s a 21 aph ob
of Ty such that g s,

1< 1 < nare the verlees ¢
Jength v the graph Ly
obtained from two paths ty, 165,

Definition 1.2
| <n =1, where u, and v,

., v, are two paths of
vy Uy and

Vs Vg o

Definition 1.3. The Slantmg ladder SI
., v, by joiming each u; with v g

a5 a graph
vy Vs - \ISF'SH—I.
Definition 1.4. The Total graph T(G) of graph G is the graph whose vertex sel is V(G)UE(G)
and fwo vertices are adjacent whenever they are either adjacent or incident in G.

aph whose vertex set is

. The Middle graph M(G) of a graph G 1s the &1
e adjacent edges of

Definition 1.5
and only if either they ar

V(GIUE(G) and in which two vertices are adjacent if
G or one 1s a vertex of G and the other is an edge mcident on 1t
Definition 1.6. The Balloon of the Triangular snake Ty, (Cin) is the graph obtained from Gy, by

identifving an end vertex of the basic path in T, at a vertex of Gy

Definition 1.7. The Balloon of the Quadrilateral snake Q,,(Cyn) is the graph obtained from C,, by

identifyme an end vertex of the basic path m @y, at a vertex of Cpy.
Theorem 1.8. Any Path is Super Stolarsky-3 mean graph.

Theorem 1.9. Any Cycle is Super Stolarsky-3 mean graph.

Theorem 1.10. A Comb graph(P,0K,) is Super Stolarsky-3 mean graph.

Theorem 1.11. The Ladder L, = Pz X P, is Super Stolarsky-3 mean graph.

2. Main Results

Theorem 2.1. Auv Triangular ladder graph T1,, is Super Stolarsky-3 mean graph.

roof: | i ‘0 paths of n". Joi
Proof: et u,, u,, ..., 1, and vy, vy, .., v, betwo paths of length "n°. Jomn ;v 1< { < nand

U Viey. 1=t < n— 1. Then the resulting graphis T,

Define a function - V(G)= | 1.2,....,prq} by f(u)) =61-5 , 1sisnf(y) =6-3,1<si<n

Then the edges are labeled with f(uui, ) =61-2 1< i<n— 1, f(vjvi, ) =61, l<i<n—1
fuv30) =61-1 11 Sn=1L0uw) =61 -4, Isisn- L, Gy

Thus the edge labels are distimet. Hence { ((V (T, ) U f(ECTT, 0 = (L2, .. p = q!

Hence Trangular Ladder 11, 1s Super Stolarsky-3 Mean graph.
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Example 2.2. The Super Stolarsky-3 Mean labeling of Triangular Ladder T1,, 1s given below

ux u; u; (TF] us Us
4 7 10 13 16 19 22 25 28 31

3 6 9 12 15 18 21 24 27 30 33
v Vi V4 v Ve
Figure 1
Theorem 2.3. Any Slanting ladder graph Sl,, 1s Super Stolarsky-3 mean graph.
Proof. Let G=SL, Dbe the slanting ladder graph with the vertices wu;,u,, ..., u, and vy, vy, ..., v,.
Case(i) niseven

Define a function f:V(G)—1{ 1.2.....,p+q} by f(u;) =5, f(uy-,) =100-1)-2 . 2<i <

B2 (i) =10i3 1 i <22 0(w) =1, 0(v;) =3, f(vpiyy) =101, 1S i S22,
f(vyi4,) = 10145 1<i <€ 5;—2 Thus the induced edge labels are f(u;u;4,) =51 +1 . 1<i <

n—=2fww,)=2f(viv,,) =5G-1)+2 2<i<sn-=1, (v, )=5-11<ign-1.
Then the edge labels are distinct.

Case (ii) nisodd

Define a function f:V(G)—} 1,2......prq! by f(uy) =5, 1< i < n, f(uy;_,) =10(1-1)-2 ,2<

fs%, (T mifs.lsfs?, f(vy) =1, 0(,) =3, (vp4;) =10i. 1< i _<__2_‘

f(vaiy2) = 10145, 1<i < ? Then the edges are labeled as f(u;u;,,)=51+1,1<i<n-1,

f(v,vy) = 2. f(vjvi,) =5G-1) +2, 2<i € n—1,f(yv) =5i-1 . lsisn-1.
Then the edge labels are distinct. Hence { f(V (S1,, ) Uf(E(SL,)} = {1,2,....p~+q!.

From Case (1) and (ii), we conclude that Slanting Ladder graph SL,, is Super Stolarsky-3 Mean
graph.

Example 2.4. The Super Stolaisky-3 Mean labeling of SL;
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Uy Us
5 13 16 18 21 23 26 28
-

6 8 11
&4 1 24
-

1 2

3 7 10 12 15 17 20 22 35
Vi Vs

The Super Stolarsky-3 Mean labeling of S1,.

us

Figure 2: S7,, and SLs
Theorem 2.5. The Total graph T(P,) is Super Stolarsky-3 mean graph.
Proof. Let u,, u,, ..., u, be the vertices of the path P, . Let V1. Vg e Uy beits edges
Willip . 1 Si gn=-1,
wv,,1gi €n-1.

Wy, L. 2<i €n.
ViVis. lSi sn-2

Let G- T(F,) Here V(G) - VP)UE (Py) and E(G) -

Define a function f V(G) = 112, Pl by f(uy) =3, I(uy) = 7, M) = 13,

;) =6(-3)~12, 4<i<n, f(vy) =1, f(v,) =9, M) =15, 1) =615 4g5i g
n = 1. Theu the edges are labeled as Muyuy) =5, Mg, ) =6(1-1) 4. igsn~-1,
flww) <6 4 Isi<n~-], Mu,v,) =4, (v, ) =601 -2) +5. J<ign, f(vyw,) =6 |
flvpvs) =12, Nuge,) =19 Mvv,,) =60-3)119 4gigsn -2 Then all the edge labels are
distinct. Hese | IV (G ) U R E(G)! - L2....prql

Pas gives 1 (F,) 18 Super Stolas sky-3 Mean graph
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Example 2.6, The Super Stolarsky-3 mean labeling of Total graph T(Ps) 1s shown below.

lut 7w 13a; 18 w4 24 U3
e R
7 et " . Y /
N \.\ "\ \ /
v~ W
1 Vi V2 15 v 2“"

Figure 3: T(Ps)

Theorem 2.7. The Middle graph of the path M(P,) 1s Super Stolarsky-3 mean graph.

Proof. Let 1y, g, s Un & V1 Varoee v, -, be the verlices and edges of the Path Py, .

Let G = M(Py). By definition of middle graph V(G) = V(Py) UE(P,) and whose edge setis
u,v,-.lSi;’-n-l

E(G) =1 WiVi-1» 2<isn
vivis .1 <isn—12

We define the function £ V(G)— 11.2.3,....p+q} by f(uy) = 1, f(wi) =5(i-1), 28 isn,
f(v)=5i-2, l=sis=n- 1. Then the distinct edge labels are f(u;v;
f(uvi-y) =5 (-1)-L 2<i<n- 1, f(vivey) =51+L 1< i < n— 2. Therefore
(VG I( EG) = {L.2.....p +q}. Hence Mid
Mean graph.

Example 2.8. The Super Stolarsky-3 Mean labeling of M(Ps ) is given below

(' Hs
3

L " us
5 w

§—
A 2 w 1 W

Figure 4: M(Pe )

) =5i -3, I<isn-1,

dle graph M( Pn) is super stolarsky-3

Theorem 2.9. The Balloon of Triangular snake graph T, (Cn) s Super Stolarsky-3 mean graph.

Proof . Case (i) mis odd
Let 1y, Uz, s Um » V1 V2eeer s Vn and wy, Wy, ..., Wp-y b€ the vertices and u, iy, Wilti+z
i=2.4,6....0-3, Uy 1 Up, Uillivz i=1,3,5,..0-2, ViVisy, IS TS - 1, viwy,

Wivisy, 18 isn—1be the edges of Ty, (Cw) -
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Define a function  £:V(7, (C,,)) ={ L2....p+q) by flu) =1, fu) =21, i=2.4.6,...m-1,
Flua) = ) 44, fu) =y L) + 4,i=679...m-2, f(u,) = f(r, ) +2,.f(v))= Kuy,,).
flo)=Ffle, D45.220 gn, fiw,) =Ffv,) +2,F(w) = flw, )+ 5. 2=<i<n-1. Then we
get distinct edge labels.

Case (1) m is even

L5 P TR T " LT R vy and wy,w,, ,wy, o be the vertices and g, uu, .,
1=2,4,6...0-2, %y, Uy, Wy _alt, 1 Wy, i=03.5,.05, v L 1gigsn=1, vyw, 1€i €
n= 1wy 1SS0 = Lhe the edges of T, (C,) .

Define a function £:V(T,, (C;)) =( 1.2.....p+q} by () =1, f(u,) =2i, i=2.4.6..n, fCu,)
= flu,) +4, f(u,) = fu, ,) +4,1=57.9...n-1, f(v))=fu,,), f(v)) =f(v, ) +5.22i <n,
flw,) = f(v,) +2, fiw;) = f(w,_ 1) + 5,2 <i<n-1.Then the edge labels are distinct.

By the above two cases {f(V (Ty (Cp)) U f(e)) = 11.2.....p+ q.. Hence The Balloon of
Tuiangular snake giaph T,, (C,,,) s Super Stolarsky-3 mean graph.

Example 2.10. Super Stolarsky-3 mean labeling of T (€y) 15 given below

Flgure 5: T, (Cy)

Theorem 2.11. The Balloon of Quadnilateral snake graph Q,, (C,,) 15 Super Stolarsky-3 mean
graph

Proof Case (I) mis odd

Let wy up ity vy v and Xy, 0, .0,X, Wi W, oowy, o be the vertices and
Uyty, Mgl g o, 1246003, 0, Uy, WU, 0, 021,35,...0-2, viwi s i s n=1, v,
Isisn=-1L wr lsisn=1Lxv, 1 Si €n-1)bethe edges ol Q,, (C,).
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Define a function £:V(Q, (Cn)) ={ L2, p+a} by f(u,) =1, f(up) =2i, =240, ... -
f(ua) = FGry) +4, Fu) =FQu, ) +4,1=579..0-2, f(uy) =, 1) +2, f(v,)= f(uy),
fo) = fv ) +7.25 0 2 n= 1, fowy) = o) +2,fw) = fwi ) + 7.2 0201,

f(x,) = f(wy) 43, fOx) =f(x; ) +7, 2<isn-l

Case (i) mis even

Let uy, U o Uy B Vs i Uy and wy, Wy, o Wy 1.be the vertices and wy iy, Wiltisg,
F=2.4,000002, Hyy g Uy iy qlly oy Hillivy, i=1.3,5,...0-5, ViV, IS TSN — 1, ywp 1S i =
n—=1, wiv,,.1gisn—1be the edges of @ (Cw) -

Define a function £:V(Qy (Cm)) ={ 120 p+0) by f(u,) =1, flu)) =21, i=2,4,6...n,
fus) = fu,) +4. Q) = flue ,) + 4,i=5.7,9..n-1, (1)= £, f(vi) = fvi) +7,2=

i <n—1, flw,) =f(v,) +2.f(w) = fw; ) +7.2<i=n-L fx,) = flw,) +3, f(xi) =
fx; ) +7. 2=i=n-1

From the above two cases (f(Qa (€)Y [(e)) 1.2, ....p~q}. Hence the Balloon of
Quadnlateral snake graph @y, (Cin) 15 Super Stolarsky-3 mean graph.

Example 2.12. The Labeling pattem of Stolarsky-3 mean labeling of Q4 (C7) is given below

s
) "‘h " u;
U
: s ll‘.
.‘ . G

. Figure 6: Q3 (C7)

3, Conclusion

Iu tlus paper we discussed Super Stolarsky-3 Mean Labeling of some special graphs All graphs
are not Super Stolarsky-3 mean Jabeling of graphs. Ln thas papet, we proved that Troangular
ladder graph. Slanting ladder graph, Total graph, Middle graph, Balloon of Uiangular snake
graph and Balloon of Quadnlateral snake graph are Super Stolarsky-3 Mean graphs Tts possible
1o wvestigate similar results for several other graphs.
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