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Abstract:

The Total Vertex Irregularity Strength, tvs(G), is the minimum value of the largest label
over all such irregular assignments. It is interesting to see that addition of an edge from the
complement of the graph to the graph G may increase or decrease the total vertex irregularity
strength of G or remains the same. Thus we call it as total positive edge, total negative edge and
total stable edge of G respectively.

INTRODUCTION Example
Let ¢ = (V.E) be a simple graph. By

a total labeling of a graph we will mean an

assignment f:EUV —Z* to the edges and

vertices of G. The weight of a vertex v eV, /-—L\

is defined by wlv) = flv) + Zpyes fvu). / 5,

Moreover, the weighting f is called irregular o i i

if for each pair of different vertices their 7/ \':\ /I
weights are distinct. The total vertex NN
irregularity strength, tvs(5), is the minimum f// e A
value of the largest label over all such // \\
irregular assignments. In [2], Martin Baca et i N,
al., determined the total vertex irregularity

strength of complete graphs, prisms and star Helm graph H;
graphs.

A Helm graph H, is the graph A generalised friendship
obtained from a wheel by attaching a graph f,, is a collection of m cycles of
pendant edge at each vertex of the n-cycle. order n meeting in a common vertex. The
The vertex set of Hjis V = vertex set of fi n 1S V={y:1
{w.vou; :1 = ¢ = n} and the edge set of H, <i<n } and the edge set of f,, is
is E = {ww, vwwv,,, wu; 1 =i =a}, with E = {pj.l'lgj.[“; l=si=mn0=j=n-1},
indices taken modulo n. with indices taken modulo n.
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Example

Friendship graph f3 ¢

A flower graph F, is the graph obtained
from a helm by joining each pendant vertex to the
helm. The vertex set of E, is V ={w v,u; 1
=i =n} and the wedge set of F is
E={vvy vugvivw o vusl = 0= 0 ), with indices

taken modulo 7.

Example

Flower Graph F

A web graph Wh, is the graph
obtained from a helm by joining the pendant vertices
to form an n-cycle. The vertex set of Wh, is V =
{v.v/:1 =i =2 nN1=j=n)and the edge set of
Wh,, is E={1:1:J.-1,1:J.-11:J.-:, wj-lvjﬁ_l, vaj-:H_: 1 Z=j=n},
with indices taken modulo .

Example

Web Graph Wk

Theorem

For n= 4 the total vertex irregularity

strength of Hy is

n+l

tvs (Hp) = [—]

Proof.

The vertex set and edge set of the helm H,,
are

V(Hy ={ugv; :1=i=n} U {u}
E(H)={vv,uwuw i 121 £ n)

Consider the vertices of degree 1. There are
n such vertices, and if we want to use only the labels
1,2,...,s, the lowest and highest weights that we can
obtain are respectively 2 and 2s, which implies that
2s -2+ 1 = mand thus

tvs(Hp) = [

To show that rvs(H,) = [11'], we define a labeling

0 V(H)U EHy — (1.2, ... [=]) as follows:

B(viviyy) = O) = Buv) =[],

forl =i =n
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1, fori= 1
B{Ul:] - g{ﬂl:] = 2..1 for2 =i=4
H’ forS=i=n

O(viu;) =

This labeling gives the weight of the vertices, u, u;
and v; for 1= ¢ = n as follows:

wtl) = [%] (n + 1);

wi{u) =i+ 1;

wi‘{v[)=3[ﬂ—ﬂ] +1+i

The weight of the vertices are distinct, and thus & is

the vertex irregular total labeling of the helm
graphH .
Example

1

;

1|

2 3
3
T 3 3 u 3 2" d

tvs (Hs) =[] =3

Let G =(¥,E) be any graph which is not
complete. Let e be any edge of ¢, then e is called a
total positive edge of G, if tws(G + &) = tvs(G).
The total negative edge and total stable edge of G if
tvs(G + &) < tvs(G) and #tvs(G + &) = tus(G)
respectively. If joining of any two non-adjacent
vertices of G, by an edge increases the total vertex
irregularity strength of G, then G is a total positive

graph. If it decreases the total vertex irregularity
strength of G, then G is a total negative graph.

II MAIN RESULT

In this section, we study total negative edge of helm
graphs (H,) for n = 2{('mod 4} and n = 3 (mod 4.

Theorem

For n = 2(mod 4), the Helm graph n > 4 is
a total negative graph.

Proof.

The vertex set and edge set of H, are
VHL) = {upvil =i =) U (g
E(H,) = {vw, uwpuvpuy_quy:1<=i =n}

Add the edge uy,_ju, to H,, then define the total
labeling, ¢ as follows:

D) el =1
(i) o () = =1
1 ) =
. ¥:2=_ii =n
1; i=1
2; 2zis-+1
(iii) @ (u) = ¢ E+1=737 i2<isn—2
4_1: i=mn—1
i n
o r=m
1; i=1
5 - mn
(iv) @ Cusvg) = 1 -1 2si=7
;' ;+1£L£ﬂ.
W) ¢ (g, ) =2 1*=_:L~=_f~¥
HTI. iis odd "
o) @ (owp ) = 4,7 s S<iza
o il5 eren =
(vii) @ (uv; ) = =5 Wi

(viii) @(up_y2up) =1

By the above irregularity total labeling we get,
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tos(H, + wp_qu,) =< E = tws(H )

Thus, un.;u,; is a total negative edge. Since olu;) =
Hoy 4w,y = Hy+ g gy, 120 < MUy, 1S a
total negative edges for all i. i 1=i< H
n n - —_—

Example l;J: [;J+1‘:_:i:_:ﬂ,;.zﬂ—1

n

=i i=n—1

(iii)

@(uwy) =
L 1=iz|f
:‘+l—|3ﬂJ‘EJ+15E5n

Elin-2zizn

@iv)
v) plvgv
CP':VL'VHL:] =
E+é: i is gven
n—3 ‘I:—l P22
— 4 —: iis odd
tus {HEl-I—uﬁuﬁ:] =3 4 2 =
n
Theorem 2=i= H -1
(vi)
For n = 3(mod 4J, the Helm graph H,.n = 4
is a total negative graph.
(vii) oy H -1 H <i
Proof. - -
H L WY 1.1 P
The vertex set and edge set of H., be olvv,,) = lJ = p—
ViH) =lupvpl =i =njulu} 1in
E(H,) = v, wvp Ut g uyil =0 = 0} (viii)
Add the edge i, _;uy, to H,, and then define the total (ix) olur;) =
labeling, ¢ as follows:
. (x) ‘P{u 1—
(i) g "
n=-13
(ii) plv;) = H .
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[2]

(3]
By the above irregularity total labeling we get,

tvs(Hy + up_yun) < 2] = tvs )

Thus, u,_;1i, 1S a total negative edge. Since
Hotupry EHo b wy g 120 S mwgyy

is a total negative edges for all i.

Example

tos(H- + uﬁu_—.:] =3
Conclusion

In this paper we proved that joining of any two
consecutive pendant vertices in helm graph
Hpn=4 , is a total negative edge for
n = 2(mod 4) and n = 3(mod 4). Thus helm
graph (Hy) n =4.,is a total negative graph
for n = 2(mod 4) and n = 3(mod 4).
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