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Strongly Multiplicative Labeling on subdivision
of Triangular Snake & Ladder graphs, Cyclic
Quadrilateral & Pentagonal snake graphs 4

A.UmaMaheswari, S. Azhagaras

Abstract: In this paper we study the specific families of
graphs which admit strongly multiplicative labeling. It is proved
that the Subdivison of Triangular Snake, Subdivision of
Alternate Triangular Snake and Subdivision of Ladder are
strongly multiplicative graphs. In this paper it is also established
that Cyclic Quadrilateral Snakes admit strongly multiplicative
labeling. Also Cyclic Pentagonal Snakes and corona graph of
T,0k, admit strongly multiplicative labeling. Suitable examples
are given to establish the strongly multiplicative labeling on these
graphs.

Keywords. Alternate Triangular snake, Cyclic Snake,
Ladder, Pentagonal Snake, Quadrilateral Snake, Subdivision,
Strongly Multiplicative, Triangular Snake.

. INTRODUCTION

The concept of graph labeling was introduced by Rosain
1967[13]. The concept of strongly multiplicative labeling was
introduced by Beineke and Hegde [3] in 2001. Some of the
significant contributions made by the researchers relating to
strongly multiplicative labeling are: Cycle C,, wheel W,,
complete graph K, for n < 5 in [3], the complete bipartite
graph K,, for n < 4, in [1] and the bound

An)<n(n+1)/2+n-2-[(n+2)/4]->i/pi) Where() is
i=2

the smallest prime dividing i. It remains an open problem to
find a nontrivial lower bound for A (n). In [10] jellyfish
graph, split graphs of P,, C,, and K ,, middle graphs of P, C,
and Ky, graphs P,,, C, and K , obtained by duplication of all
its vertices and square graphs of P,, C, and Ky, in [5],
triangular snake, total graph, shadow graph and splitting
graph of the path P,, in [6], alternate quadrilateral snake,
double triangular snake, double alternate triangular snake,
double alternate quadrilateral snake, double quadrilateral
snake, braid graphs, Z-P, and triangular ladders, in [7] helms,
flowers, fans, double fans, double wheels, friendship graphs,
bistars and gears, in [8], Cayley graph on cyclic and dihedral
groups with specified generating sets, in[2],
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it was proved that the subdivision of triangular snake,
quadrilateral snake. For a detailed survey on graph labeling,
one can refer JA.Gallian [4].

In this paper, we prove subdivision of triangular
snake S(TS,), subdivision of Alternate triangular snake
S(A(TS,)) and subdivision of Ladder S(L,) are strongly
multiplicative. It is aso proved that cyclic snake of
quadrilateral snake (QS,) and pentagona snake (PS,) and
corona graph of T, ® k, are strongly multiplicative.

[I. PRELIMINARIES

Definition 2.1[6]: A graph labeling is an assignment of
integers to the vertices or edges or both subject to certain
condition(s).

Definition 2.2[6]: A graph G =(V (G),E(G)) with p verticesis
said to be multiplicative if the vertices of G can be labeled
with p distinct positive integers such that label induced on the
edges by the product of labels of end vertices are all distinct.
Definition 2.3[6]: A graph G = (V(G),E(G)) with p verticesis
said to be strongly multiplicative if the vertices of G can be
labeled with p consecutive positiveintegers 1, 2, 3, ..., p such
that the label induced on the edges by the product of labels of
end vertices are al distinct.

Definition 2.4[14]: The subdivision of a graph is the graph
obtained by subdividing each edge of agraph G is called the
subdivision of G and is denoted by S(G).

Definition 2.5[5]: A Triangular Snake T» is obtained from a
path uq,u,, ... ,u. by joining u; and u.,; to anew vertex v; for
1< i <n-1. That is, every edge of a path is replaced by a
triangle Cs.

Definition 2.6[9]: The ladder graph L, is defined by
L=P.xk, where P, is a path with vertices and x denotes the
cartesian product and k, is a complete graph with two
vertices.

Definition 2.7[12]: A cyclic snake kC» is obtained by
replacing every edge of Pr by Cn. If n = 4, 5 we call cyclic
snake as quadrilateral snake QS» and pentagonal snake PSx
respectively, where n denotes length of the path Px.
Definition 2.8[11]: Thetriangular snake is obtained from the
path P, by replacing each edge of the path by atriangle Cs,
corona of triangular snakes T, with K.

1. MAINRESULTS

Theorem 3.1: Subdivision of Triangular Snake S(TS,), for n
> 2 admits Strongly Multiplicative Labeling.

Proof: Let TS, beagraph obtained fromapath uy, u,...,u, by
joining u;, U1 (1<i<n-1)toavertex v;, (1<i<n-1).
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Consider the following cases:
Case (i): Let G = Y(TS,) be agraph obtained by subdividing
the edges of TS,. Consider the graph obtained by subdividing
the edges of path (base) u;u;., Of triangular snake. Let w;, 1<i
< n-1 be the new vertices which subdivide the edges of the
path u;u;.1. The edges are denoted by Ui, Uw;, Wilis1, ViUi.
Step 1: To prove that the cardinality of vertex set is 3n-2 and
edge set is4(n-1) of S(TS,), forn > 2.
Proof by induction:
Forn=2, VS(TS,)|=4=3(2) -2

[ES(TS,)| = 4=4(2-1)
Forn=3, VS(TS;)| = 7= 3(3)-2

[ES(TS;)| = 8= 4(3-1)
Assume VS(TS,)| = 3n-2
To prove [VS(TS,1)| = 3(n+1)-2 = 3n+1,
consider VS(TSy1)| = VS(TS,)| + 3 =3n-2+3 = 3n+1.
Assume [ES(TS,)| = 4(n-1).
To prove, [ES(TSh1)| = 4(n+1-1) = 4n;
Now, [ES(TSy+1)| = [ES(TS)|+4=4(n-1) + 4=4n
Step 2: Let us define the vertex labeling as,
f: V(G) = {1,2...[V(G)|},
suchthat f(v;) = 3i-1 ; 1<i<n-1

f(u) =3i-2 ; I<i<n

f(w) =31 ;1<i<n-1
For edge labeling, define f*: E(G) — N, as
fe(uvi) = f(u)f(vi) = (3i-2)(3i-1)
f (Vitha) = F(Vi)F (L) = (3i-1)(3i+1)
f(uw) = f(u)f(wi) = (3i-1)(3i)
f*(Wiui+l) = f(W,) f(Ui+1) = (3|)(3I+1) V 1<i<n-1
From the above values, it is clear that f* isinjective.
The labeling pattern of subdivision of edges of path (base) of
triangular snake is distinct. Therefore subdivision of edges of
path of triangular snake graph is a strongly multiplicative
graph.
Case (ii): Subdivision of Triangular Snake S(TS,) except the
edges aong the base path admits Strongly Multiplicative
Labeling.

Consider the graph obtained by subdividing the edges u;v;
and v;u;,, of triangular snake. Let r;, s 1<1i < n-1 be the new
vertices which subdivide the edge uv; and v;u,.1. The edges
are denoted by Uui+1 Uil;, 1Vi, ViS, and Sui.; (1<1<n-1).

Step 3: To prove that the cardinality of vertex set is (4n-3)
and that of edge set is5(n-1) of S(TS,), for n>2:
Proof by induction:
Forn=2, VY(TS;)| = 5= 4(2)-3

[EX(TS,)| =5= 5(2-1)°
Forn=3, VS(TS;)| = 9 =4(3)-3

[ES(TS;)| = 10 =5(3-1)
Assume VS(TS,)| = 4n-3.
To prove, VS(TSy.1)| = 4(n+1)-3 = 4n+1:
Now, VS(TSy1)| = VS(TS)| + 4 = 4n-3+4 = 4n+1;
Assume [ES(TS,)| = 5(n-1);
To prove, [ES(TS.+1)| = 5(n+1-1) = 5n
[Now, [ES(TS)| = [ES(TS))|+5=5(n-1) + 5=5n
Step 4: Now we define the vertex labeling as follows,
f: V(G) = {1,2...][V(G)|},
such that f(u) =4i-3 ;1<i<n

f(vj)) =4i-1 ;1<i<n-1

f()=4i-2 ; 1<i<n-1

f(s)=4i ;1<i<n-l
For edge labeling, define f*: E(G) — N, as
fx(uirs) = F(u)f(ri) = (4i-3)(4i-2)
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fe(rivi) = f(r)f(vi) = (4i-2)(4i-1)
fe(vis) = f(v)f(s) = (4i-1)(4i)
f*(suiva) = f(s) f(Uier) = (4i)(4i+1)
f*(Uilise) = F(U)f(Uise) = (4i-3)(4i+1). V 1<i<n-1
From the above values, it is clear that f* isinjective.
The labeling pattern of subdivision of edges except the edge
along the base path of triangular snake is distinct. Therefore
subdivision of edge of triangular snake graph is a strongly
multiplicative graph.
Theorem 3.2: Subdivision of Alternate Triangular Snake
S(A(TS,)), for n= 3 isstrongly multiplicative.
Proof: Consider the graph G = S(A(TS,)). Let the vertices of
alternatetriangular snakegraph be u; (1<i<n), v; (1<i<n/2).
Let the new vertices be ry.; obtained from subdividing the
edge Us,i.1Vj, Iy obtained from subdividing the edge viuy;, ts.1
obtained from subdividing the edge u,.1U, and ty obtained
from subdividing the edge u,iUy;.1.
Consider the following cases:
Case (i): If niseven, the edges are U161, -1V, Vi, iUz,
Upi-aloia, Tl (1< 0 < /2), Uyity and tylpivg (1< i< n/2).
Step 1: To prove that the cardinality of vertex set is 7(n/2)-1
and edge set is 8(n/2)-2 of S(A(TS,)), for n>3.
Proof by induction:
For n=4, [V(SA(TSy))| = 13=7(4/2)-1

[E(SA(TSy))| = 14=8(n/2)-2
For n=6, |V(SA(TS))| = 20=7(6/2)-1

[E(SA(TS))| = 22=8(6/2)-2 .
Assume |V(G)| =7(n/2)-1;
To prove, VSA(TS2)| = 7(n+2/2) — 1 = 7n+12/2 :
Now, [VSA(TS.2)| = [VSA(TS)| + 7=7(n/2) — 1+7 = Tn+12/2
Assume [ESA(TS,)| = 8(/2)-2;
To prove [ESA(TS..,)| = 8(n+2/2)-2= 4n+6:
Now |ESA(TS,+2)| = | ESA(TS,)| + 8 = 4n+6
Step 2: Let usdefineafunctionf: V(G) —{12...|V(G)|},
such that, f(uy.1) =7i -6 ;1<i<n/2

f(UZi) =7i-1 ,IS i< n/2
f(v)=T7i-4 l<i<n2
f(rzi_l) =7i-5 ;11 < n/2
f(rzi) =7i-3 ;1<i< n/2
f(tZi—l) =7i-2 ,lf i<n/2
) =7i  l<i<n22.

For edge labeling, define f*: E(G) — N as,

*(Ugiarai.1) = F*(Uz.0)f* (ra.0) = (7i-6)(7i-5)

* (Uiatzig) = F* (Uzi) P (ta0) = (71-6)(7i-2)

F(ra.0vi) = P (ra.)f* (vi) = (71-5)(7i-4)

fx(vira) = F(vi)f*(rzs) = (7i-4)((7i-3)

f(rauz) = f*(r2)f* (uz) = (7i-3)(7i-1)

f* (taalz) = P (ta)f* (Uz) = (7i-2)(7i-1). V I<i<n/2

* (Uatz) = F* (uz)f* (t2) = (7i-1)(7i) ; 1<i<n-2/2

f* (tyUgivg) = F* (t2)* (Unie1) = (7)(7i+D) ; 1< i < n/2.

From the above values, it is clear that f* isinjective.

From the definition, clearly the labeling pattern of subdivision
of alternate triangular snake graph is distinct and hence the
labeling defined is a strongly multiplicative labeling.
Case(ii): If nisodd, the edges are Uy;.1rai.1, I2i.1Vi, Virai, iU,
Usi-toia, Toiali, Ugity and tyUgieg (1 < i< n-1/2).

Step 3: To prove that the cardinality of vertex set is
7(n+1/2)-6 and edge set is 8(n-1/2) of S(A(TS,)).
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Proof by the induction,
Forn=3, V(SA(TSy))| = 7(4/2)-6 =8
[E(SA(TS3))| = 8(2/2) = 8
Forn=5, V(SA(TSy))| = 7(6/2)-6 = 15
[E(SA(TSe))| = 8(4/2) = 16
Assume [V(G)| = 7(n+1/2)-6;
To prove [V(SA(TSh2))| = 7(n+3)/2-6 = Tn+9/2
Now, |V (SA(TSw2) EIV (SA(TS))) [+ 7=7(n+1/2)-6+7=7n+9/2
Assume [E(G)| = 8(n-1/2) ;
To prove [E(SA(TSi2))| = 8(n+Ll/2) =4(n+1):
Now, [E(SA(TSw2))| = [E(SA(TS)] + 8 = 4(n+1);
Step 4: Let usdefineafunctionf: V(G) — {1,2...|V(G)|},
such that, f(uy.q) = 7i - 6 ;1< i <n+1/2

f(up) =7i-1  ;1<i<n-1/2
fv)=7i-4 ;l1<i<n1/2
f(rag) = 7i-5 ;1<i<n-1/2
f(ry) =7i-3  ;1<i<n-1/2
f(ty) = 7i-2 ;1<i<n1/2
ft)=7i  :l<i<nl2.

For edge labeling, define f*: E(G) — N as,
% (Ugiarai1) = (Uzi0)f* (r2i.0) = (7i-6)(7i-5)
* (Uziatzin) = P (Ua.0)P* (t2i0) = (71-6)(7i-2)
* (rai.avi) = £ (ra.)f* (vi) = (7i-5)(7i-4)
fe(virz) = £ (vi)f* (ra) = (7i-4)((7-3)
f* (ratz) = (ra)f* (uz) = (7i-3)(7i-1)
* (ta-1Uz) = F* (ta.)f* (Uz) = (71-2)(7i-1)
* (Uatz) = F* (ux)f* (ta) = (7i-1)(71)
f* (tailzisa) = £* (t2)* (Uzisa) = (71)(7i+1). V 1<i<n-/2
From the above values, it is clear that f* isinjective.
From the definition, clearly thelabeling pattern of subdivision
of alternate triangular snake graph is distinct and hence the
labeling defined is a strongly multiplicative labeling.
Theorem 3.3: The graph obtained from the subdivision of
edges of Ladder L, for n= 2 strongly multiplicative.
Proof: Let L, be aladder connecting two paths uy,Us, ... . up,
and vi,V,, ... . vp. Let G = S(L,) be a graph obtained by
subdividing the edges of L. We consider the following cases.
Case (i): Let G obtained by subdividing the edges of the path
Ulivp @nd ViVisg OF L. Let u,v (1 <1< n — 1) be the new
vertices which subdivide the edges u;u;.; and v;vi.1. The edges
aeuv; (ISi<n), yil;, U Viig, ViV, andV, viy (1S <n-1).
Step 1. To prove that the cardinality of vertex set is (4n-2)
and edge set is (5n-4) of S(L,), forn=>2.
Proof by induction:
For n=2, VS(L,)|=4(2)-2=6
[E(SL2)| = 5(2)-4 = 6
For n=3, VS(L3)| = 4(3)-2=10
[E(SL3)|=5(3)-4 = 11

Assume |[V(G)|=4n-2
To prove, [VS(Lp1)| = 4(n+1)-2 = 4n+2
Now, VS(Lng)| = [VS(Lp)| + 4 =4n - 244 = 4n+2
Assume [ES(L,)| =5n - 4.
To prove, [ES(L+1)| = 5(n+1) —4 =5n +1
Now, |ES(L+1)| = [ES(Ly)|+5=5n-4+5=5n+1
Step 2: Define a function f: V(G) — {1,2,3....... V(G)[},
Let, f(u) =4i-3 ;1<i<n

f(v;) =4i-2 ;1<i<n

f(U)=4i-1;1<i<n-1

f(V)=4i ;l<i<n-l,
For edge labeling f *: E(G) — N,
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f*(uvi) = £ (u)f*(vi) = (4i-3)(4i-2)
P, ) = fWf*(u,) = (4i-3)(4i-1)
P, Ue) = P, )P (Ue) = (4i-2)(4i+1)
rviv) = () (v) = (4i-2)(4i)
f*(vi' Visg) = f*(vi' )* (Visg) = (4i) (4i+2), V 1<i<n-1
From the above values, it is clear that f* isinjective.
From the definition, clearly the labeling pattern of subdivision
of ladder is digtinct and hence the labeling defined is a
strongly multiplicative labeling.
Case(ii): Let G beagraph, subdivision of ladder is obtained
by subdividing each edge which is connecting the u;v;, except
the path of the Ladder. Let w; be the new vertices which is
subdividing the edge v;u;. The edges are uw;, w;v;, (1<i<n),
ViVisg, Ul (17 <n-1).
Step 3: To prove that the cardinality of vertex setis (3n) and
edge set is (4n-2) of S(L,), for n>2.
Proof by induction:
Forn=2,[VS(L,)|=3(2) =6, |ES(Ly)|=4(2) -2=6
Forn=3, [VS(L3)|=3(3) =9, |ES(L3)|=4(3)-2=10
Assume [V(G)|=3n
To prove, [VS(L.1)| = 3(n+1)
Now, [VS(Ln:1)| = VS(Ly)| + 3= 3(n+1)
Assume [ES(L)|=4n - 2.
To prove, [ES(Ln.)| = 4(n+1) — 2 = 4n+2
Now, [ES(L )| = [ES(Lr)| + 4 = 4n+2
Step 4: Define a function f: V(G) — {1,2,3....... V(G)},
such that, f(u) =3i-2 ; 1<i<n

f(v)=3i ;1<i<n

f(w)=3i-1;1<i<n.
For edges we define f* : E(G)—N,
f*(Uia) = F(U)f* (U = (3i-2)((Bi+1)
f(viw;) = f*(vi)f* (w;) = 3i (3i-1)
f(wity) = £ (w)f* (u) = (3i-1)(3i-2)
5 (ViVisg) = F* (V) F* (Visg) =3i(3i+1), V 1<i<n-1
From the above values, it is clear that f* isinjective.
Fromthe definition, clearly the labeling pattern of subdivision
of Ladder, which is connecting the path u,v; of the Ladder is
distinct and hence the labeling defined is a strongly
multiplicative labeling.
Case (iii): Let G obtained by subdividing the edges of ladder
UVi, Uilis1, ViVisa. Let u v and w; be the new vertices which

subdividing the edges u;ui.1, Vivi+1 and uyv; of the ladder.
Step 5: To prove that the cardinality of vertex set is (5n-2)
and edge set is (6n-4) of S(L,), forn=>2.
Proof by induction:
For n=2, VS(L,)|=5(2)-2=8
[E(SL2)| = 6(2)-4 =8
For n=3, VS(L3)| = 5(3)-2=13
|E(SL3)| = 6(3)-4 = 14
Assume |[V(G)| = 5n-2
To prove, [VS(Lp.q)| =5n+3
Now, [VS(Ln+1)| = [VS(Ly)| + 5=5n+3
Assume [ES(L,))| = 6n- 4
To prove, [ES(Lp.1)| = 6n+2
Now, |[ES(L+1)| = [ES(L,)| + 6 = 6n+2
Step 6: Define a function f: V(G) — {1,2,3....... V(G)},
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suchthat, f(u) =5i-4 ;1<i<n
f(vi)=5i-2 ;1<i<n
f(w) =5i-3 ;1<i<n
f(ui')=5i-1 ;1<i<n-1
f(v) =5i ;1<i<n-l.

For edge labeling f *: E(G) — N,
P (uu,) = (5i-4)(5i-1) ; 1<i<n-1
f*(uu ) =(Gi-1)(Gi+1);1<i<n-1

i+l

P(viv) = (5i-2)(5) ; 1<i<n-1

f*(\/i'\/i'+l) =(5i) 5(i+1) ; I<i<n-1
f*(uw;) = (5i-4)(5i-3) ; 1<i<n
f*(wyv;) = (5i-3)(5i-2) ; 1<i<n.
From the above values, it is clear that f* isinjective.
From the definition, clearly the Labelling pattern of
subdivision of ladder is distinct. Therefore the graph
subdivision of ladder is strongly multiplicative graph and
hence the labeling defined is a strongly multiplicative
Labelling.
Theorem 3.4: The graph obtained from cyclic snake of
Quadrilateral snake QS, is strongly Multiplicative.
Proof: Consider agraph G = QS,. In apath P,,, Quadrilateral
snake graph is obtained by replacing every edge of P, by
(n=4). Let u;, v, w; be the vertices of cyclic of Quadrilateral
snake graph. Let u; (1< i <n), v; (1< <n-1), w; (1< i <n-1).
Let P, (n2>2) = QS,.; snakes obtain.
Step 1. To prove that the cardinality of vertex set is (3n-2)
and edge set is (4n) of QS.,.
Proof by induction:
Forn=2, V(QSy)|=3(2)-2=4

[E(QS;)| = 4(2) =8
Forn=3, V(QS3)|=3(3)-2=7

[E(QSs)| = 4(3) = 12
Assume [V(G)| = 3n-2
To prove, [V(QS;.1)| = 3n+1
Now, [V(QS1)| = V(QS)] + 3= 3n+1
Assume |[E(QS,)| = 4n
To prove, [E(QSya)| = 4(n+1)
Now, [E(QSn1)| = [E(QS)| + 4 = 4(n+1)
Step 2: Let usdefineafunctionf : V(G) —{1,2...|V(G)|},
such that f(u) =3i-2; I1<i<n

f(v;) =3i-1;1<i<n-1

f(w)=3i ;1<i<nl
For the edges f*: E(G) — N,
f* (uvy) = *(u)f*(v) = (3i-2)(3i-1)
F* (uwy) = (u)f* (w) = (3i-2)(3i)
f* (Vilieg) = F*(vi)f* (Uisg) = (3i-1)(3i+1)
7 (Willipg) = % (W) f* (Uisg) = (31)(3i+1). V 1<i<n-1
From the above values, it is clear that f* isinjective.
The labeling pattern of quadrilateral snake graph is strongly
multiplicative graph. Therefore cyclic of quadrilateral snake
is digtinct and hence the labeling defined is a strongly
multiplicative labeling.
Example 1. Quadrilateral snake graph QS, is strongly
Multiplicative graph shown in the figure 1.
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Fig.1

Theorem 3.5: The graph obtained from the cyclic snake of
Pentagonal snake graph PS, is strongly multiplicative.
Proof: Consider a graph G = PS,. In a path P, Pentagonal
snake graph is obtained by replacing every edge of P, by
(n=5). Let u, v;, W;, X; be the vertices of Pentagonal snake
graph. Let u; (1< i <n) and v;, Wi, X; (1< i < n-1), where PS,
(n=2) = PS,,; snakes obtain.
Step 1: To provethat the cardinality of vertex set is(4n-3) and
edge set is(5n) of PS,
Proof by induction:
Forn=2, V(PSy)|=4(2)-3=5

[E(PS;)| = 5(2-1) =5
Forn=3, V(PS3)| =4(3)-3=9

[E(PS;)| = 5(3-1) = 10
Assume [V(G)| = 4n-3
To prove, [V(PSy| = 4n+1
Now, [V (PS,.0)| = V(PS)| + 4 = 4n+1
Assume |[E(PS,)| = 5n
To prove, |[E(PSn1)| = 5(n+1)
Now, [E(PSy:1)| = [E(PSy)| + 5 = 5(n+1)
Step 2: Let usdefineafunctionf : V(G)—{1,2...,V(G)|},
such that, f(u) = 4i-3 ; 1<i<n

f(vi)=4i-2;1<i<n-1

f(w)) =4i-1; 1I<i<n-1

f(x)=41 ;1<i<n-1.
For edge define afunction f* : E(G)—N, as
Fe(uvi) = < (u)f*(vi) = (4i-3)(4i-2)
e (uwg) =F* (u)f* (w;) = (4i-3)(4i-1)
P (Vithag) = £ (V) (Uie) = (4i-2)(4i+1)
F(wixi) = f*(wi)f* (x;) = (4i-3)(4i)
5 (XiUis1) =F* ()F* (Uirg) = (4i)(4i+1). V 1<i<n-1
From the above values, it is clear that f* isinjective.
The labelling pattern satisfies the pentagona snake graph is
strongly multiplicative graph. Therefore the labelling of
Pentagonal snake graph is distinct and hence it is defined the
strongly multiplicative labeling.
Example 2: Pentagonal snake graph PS, is strongly
multiplicative graph shown in the figure 2.

v1 A2 G V3 v4

Theorem 3.14: The corona graph T.0k, is Strongly
Multiplicative.

Proof: Consider the graph G = T,@k,. The graph obtained
fromthetriangular snake graph TS;, by replacing each vertices
of Cs, corona graph of triangular snake T,, with K.

Step 1: To prove that the cardinality of vertex set is (6n-3)
and edge set is (9n-6) of T,0k,
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Proof by induction:

Forn=2, V(T,0k,)|=6(2) -3=9
[E(T0ky)| = 12(2-1) = 12

For n=3, [V(T30k,)|=6(3) -3=15
[E(T20ky)| = 12(3-1) = 24

Assume |[V(G)| = 6n-3

To prove, [V(Tn10ky| = 6n+3

Now, |V (T10Oky)| = [V(T0Kky)| + 6 = 6n+3

Assume |[E(T,+10ky)| = 12(n-1)

To prove, [E(T,+10Kky)| = 12n

[E(Tre10Oko)| = [E(TrneOKo)| + 12 = 12n

Step 2: Let us define a function f: V(G) — {1,2,....... V(G

such that, f(u) = 6i-5 ;1<i<n

f(ui'):6i—4 (1<i<n
f(u)=6i-3 ;1<i<n

f(v) =6i-2 ;1<i<n-1
f(vi'):6i-1 ;1Si<n-1
f(v)=6 ;l<i<n-l

For the edges f*: E(G) — N,

f*(UUig) = F*(U)f* (Ui.g) = (6i-5)(6i-1)

P (uu,) = f*Wf*(u,) = (6i-5)(6i-4)

Py ) =W (u) = (6i-5)((6i-3)

P(u u) = (u)F(u) = (6i-4)(6i-3)

f*(uv;) = f*(u)f*(v;) = (6i-5)(6i-2)

Prviv) = (V) () = (6i-2)(6i-1)

V) = (V) = (6i-2)(6i)

PV V) = (VP (V,) = (6i-1)(61)

5 (Villisg) = % (v))* (Uisg) = (6i-2)(6i+1), V 1<i<n-1

From the above values, it is clear that f* isinjective.

From the definition, clearly the labeling pattern of graph G is
strongly multiplicative graph and it is distinct with certain
conditions and hence the labeling defines is a strongly
multiplicative labeling.

Example 3: The corona graph T,0k;
Multiplicative graph shown in the figure 3.

I ! " r n

is strongly

Fig. 3 T40k,

IV. CONCLUSION:

In this paper we have proved that the strongly
multiplicative labelings of subdivision of triangular snake
S(TS,), subdivision of Alternate triangular snake S(A(TS,))
and subdivision of Ladder S(L,), Cyclic Quadrilateral Snake
(QS,), Cyclic Pentagona Snake (PS,) and corona graph of
T.0k, are strongly multiplicative graphs.

Finding strongly multiplicative labeling for other
graphsis challenging.
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