JOURNAL OF THE INTERNATIONAL MATHEMATICAL VIRTUAL INSTITUTE
ISSN (p) 2303-4866, ISSN (o) 2303-4947

www.imvibl.org /JOURNALS / BULLETIN

Vol. 9(2019), 73-91

DOI: 10.7251/HIMVI1901073J

Former
BULLETIN OF THE SOCIETY OF MATHEMATICIANS BANJA LUKA
ISSN 0354-5792 (o), ISSN 1986-521X (p)

SOME RESULTS ON EDGE IRREGULAR TOTAL
LABELING

P.Jeyanthi and A.Sudha

ABSTRACT. An edge irregular total k-labeling f: VUE — {1,2,3,...,k} of
a graph G = (V, E) is a labeling of vertices and edges of G in such a way that
for any two different edges uv and w’v’ their weights f(u) + f(uv) + f(v) and
F@)+ f(w'v')+ f(v') are distinct. The total edge irregularity strength tes(G)
is defined as the minimum k for which the graph G has an edge irregular total
k-labeling. In this paper, we study the total edge irregularity strength for
shadow graph of cycle and path, total graph of cycle and path, lotus inside a
circle, double wheel graph.

1. Introduction

The graphs in this paper are simple, finite and undirected. In [11] Baca et
al. defined the notion of edge irregular total k-labeling of a graph G as a function
¢:VUE — {1,2,...,k} such that the edge weights wts(uv) = ¢(u) + ¢(uv) + ¢(v)
are distinct for all the edges. That is wity(uv) # wty(uw'v') for every pair of edges
wv,vw'v’ € E. The minimum k for which the graph G has an edge irregular total
k-labeling is called the total edge irregularity strength of G, tes(G). They found a
lower bound for the total edge irregularity strength of any graph as

(1G] +2)w 7 {(A(G) + ﬂ

1.1 tes(G) >

(1.1) es(G) = max { 3 5
where A(G) is the maximum degree of G. Ivanco and Jendrol [13] posed the fol-
lowing conjecture.
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74 P.JEYANTHI AND A.SUDHA

CONJECTURE 1.1. [13] Let G be an arbitrary graph different from Kj5. Then

(12) tes(G) _max{ {(IE(G)I +2>] | {(A(G) +1)] }

3 2

Conjecture (1.1) has been verified for the categorical product of a cycle [1],
strong product [2], categorical product of two paths P, X Py, [3], categorical product
of two cycles[4], strong product of cycles and paths [5], disjoint union of prisms
and cycles [6], zigzag graphs[7], hexagonal grid graphs [8], generalized prism [9],
toroidal fullerene [10], large dense graphs with (lE(G3)|+2) < (A(GQ)H) [12], trees
[13], complete graphs [14], complete bipartite graphs [15], cartesian product of two
paths P, x P,,[20], corona product of a path with certain graphs [21] categorical
product of cycle and path [22], and for subdivision of star [23] . We found [16, 17,
18, 19] the total edge irregularity strength of closed helm graph CH,, and flower
graph Fl,, the disjoint union of wheel graphs, double wheel graphs, armed crown
graph, splitting graph, tadpole graph. In this paper, we determine exact values of
the total edge irregularity strength for shadow graph of cycle and path, total graph
of cycle and path, lotus inside a circle, double wheel graph.

DEFINITION 1.1. The shadow graph Ds(G) of a connected graph G is con-
structed by taking two copies of G say G’ and G”. Join each vertex u'in G’ to the
neighbours of the corresponding vertex u” in G”.

DEFINITION 1.2. The total graph T'(G) of a graph G is the graph whose vertex
set is V(G) U E(G) and the two vertices are adjacent in T(G)whenever they are
either adjacent or incident in G.

DEFINITION 1.3. The lotus inside a circle LC,, is a graph obtained from the
cycle Cp, @ uy,u2,. .., Uy, u; and the star K, with central vertex v and the end
vertices vy, v2,v3, ..., v, by joining each u; to v; and v;11(modn).

DEFINITION 1.4. A double-wheel graph DW,, of size n can be composed of
2C, + Ki, that is it consists of two cycles of size n, where all the vertices of the
two cycles are connected to a common hub.

2. Main Results
THEOREM 2.1. tes(D2(Cy)) = [*%E2] ,n > 3.

PrOOF. Let V(DQ(CH)) = {Ui,’l}i 1< < TL} and E(DQ(Cn)) = {Uﬂ}i+17vz’
Uit1, ViVit1, Uitir1 : 1 < 4 < n} with indices taken modulo n. Let k = 4”;2] , then
from (1.1) it follows that, tes(D2(Cp)) > [2%42] = k. That is tes(D2(Cy)) = k. To
prove the reverse inequality we define a function f from V U E to {1,2,3,...,k}
by considering the following two cases.

Case(i): n is odd

n=3,n=>5,n =7, we consider the following labeling.
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when n = 3

flur) =1, f(uz) =3, f(us) = 2, f(v1) = f(vs) =5, f(v2) = 1, f(vrvz) = f(vsv1)
( ) =4, (1)17.L2) = f( uszv 1) = f(1)2'03) = 5,f(U1’UJ2) = (vQU3) = f(UIUQ)
( ):f(UZ )—1,f03U1):2

whenn =25

flur) = 1, f(ug) = 5, f(uz) = 2, f(v1) = f(vs) = f(vs) = 8, f(va) = 1, f(va)
2, f(ug) = 6, f(us) = 3, f(viv2) = 5, f(vavs) = f(vsvy) = 6, f(vgvs) = 7, f(vsv1)
2, f(uruz) = f(uguz) = f(usua) = f(uaus) = 1, f(usur) = 8, f(urv2) = f(uzva)
fvaus) = f(vaus) =1, f(uzvs) = f(vsua) =7, f(usv1) = fvsur) = 2, f(viuz)

6, f(U,4U5) = 8

whenn =7

flur) = 1, f(u2) = 7, f(us) = 2,f(ua) = 8, f(us) = 3,f(us) = 9, f(ur)
4, f(v1) = flvs) = f(vs) = (7)=1of(v2)—1f(v4)=27f(v6)=37f(?11v2)
7, f(vavs) = f(v3va) =8, f(vavs) = f(vsve) =9, f(vgvr) = f(vrv1) = 10, f(urus)
= f(uguz) = f(uzus) = f(u4u5): flusug) = (U6U7) L, f(urur) =10, f(u1v2)
= f(ugvs) = f(usve) = f(vaus) = f(06u7) =1, f(urv1) = 2, f(uavs) = f(vsua)
9, f(uavs) = f(vsue) = f(ugvr) =5, f(viuz) = 8,f(v2u3) 1, f(vru1) = 6.
Now we define a labeling for n > 9
g = { v
5, if iis even;
%, ifiisodd, 1<i<n
flu;) = n—1+%, if iis even, 2<i<2(k—n)
k, if iiseven, 2(k—n)+2<i<n—1;
1, iftisodd, 1<i<n—2
Flusvnay) = 2n+4—L—k+i, ifiiseven, 2<i<2(k—n)
YT ) 8+ 3 -2k +1, if iiseven, 2(k—n)+2<i<n—1
2, if i=mn;
2n+4—k— i, ifiisodd, 1<i<2(k—n)—1
f(vitigr) = 3n+3 — 2k +1, if iisodd, 2(k—n)+1<i<n-—2
YT Yon — k42, ifi=n
1, ifiiseven, 2<i<n—1;
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1,
n+1—434— k44,
n+3—k— 544,
fluguipr) = Sk,
1,
n+1—k— 244,
n+3—k— 9241,
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iftisodd, 1<i<2(k—n)—1

if iisodd, 20k —n)+1<i<k+[2]—n—1
ifiisodd, k+[5] —n<i<n—1

ifi=n

if iis even, 2<i<2(k—n)

if 1 1s even, 2(k—n)+2<i<k—|—|—g-|—n—1
if i1is even, k+(%-|fn<i<n71;

n+3—k—"F+i, ifiisodd, 1<i<n-—2
f(UiUiJr]) = 3n + 3— 2]41, Zf t=mn
2n+3—k—=L+i, ifiiseven, 2<i<n—1
We observe that,
2+, ifiisodd, 1<i<n—2
wit(uv;41) = k+"T‘H+2 ifi=n
3n+34+1i, ifiiseven, 2<i<n—1;
3n+3+4+1, ifiisodd, 1<i<n—2
wt(viuip1) = 2n+3 ifi=n
2+ 1, if iiseven, 2<i<n—1;
n+1+i,  ifiisodd, 1<i<k+|[2]-n—-1
n+3+1, ifiisodd,k—l—[%]—néign—l
wt(uwjwipr) = ¢ n+ 141, ifiiseven,2§i<k+(%w—n—l
n+3+1, ifiiseven,kJr(%}fngignfl
+1 e
k+"=+1, ifi=mn;
2n+341, if 1<i<n—1

wt(viviH) = {

Case(ii): n is even

3n+ 3,

if i=n.

when n = 4, we consider the following labeling.

flur) =1, f(u2) = 4, f(uz) = 2, f(usa) = 6, f(v1) = f(vs

L, f(viv2) = 4, f(vavs) = f(vaus) =

fluguz) = 2, f(uzus) = f(uzvs) = f(uiva)

6, f(vaur) = f(uquy) = 3.

Now we define a labeling for n > 6.

) = 6,f(1}4 = 2,f(112) =
f(vava) = f(viug) =5, f(vav1) = 6, f(uruz) =
= f(vauz) = 1, f(ugvz) = 6, f(ugvy) =

k, if iisodd

if i1is even;
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%, ifiisodd, 1<i<n-—1
flui) ={n—1+1%, zfzzseven,2< <2(k—n)
k, if 1is even, 2(k — )+2 1< n;
1, ifitisodd, 1<i<n—1
fuvigr) = ¢ 2n+3— % —k+1, zfzzseven,Q\ <2(k—n)
3n+2—2k+1, if iis even, 2(k — )—|—2 i < n;

2n+3—k—SL4+i ifiisodd, 1<i<2(k—n)—1

flojuipr) = < 3n+ 2 — 2k + 14, if iisodd, 2(k—n)+1<i<n—1
1, if iis even, 2 <1< n;
2, ifiisodd, 1<i<2(k—mn)—1
n+2—9L —k+4i, ifiisodd, 2(k—n)+1<i<n—1
f(uiui_H)Z Lo
2, if iis even, 2 <i<2(k—n)
n+2— % k+i, if iiseven, 2(k—n)+2<i < n;
2n+2—k— 44, ifiisodd
vz'Uz+1 cpe
2n +2—k:—2—|—z if iis even.
‘We observe that,
2+ 1, ifiisodd, 1<i<n-—1
Uzvz—i-l
3n+241i, if iiseven, 2<i<n;
3n+241i, ifiisodd, 1<i<n-—1
Uzuerl
2+, if 1is even, 2 <1< n;

ulqu —n—|—2+l I<i<ng
wt(v,vH_l) =2n+2+4,1<i<n

From the above two cases the weights of the edges of Dy(C),) under the labeling
f constitute the set {3,4,5,...,4n + 2} and the function f is a mapping from
V(D2(Cp))UE(Dy(Cy)) into {1,2,3,...,k}. The total labeling f has the required
properties of an edge irregular total labeling, then we have tes(D2(C,,)) < k. This

completes the proof. An edge irregular total labeling of Dy(Csg) is given in Figure
1. O
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FIGURE 1. tes(D3(Cg)) = 12.

THEOREM 2.2. tes(Dy(P,)) = [#%2] ,n > 2.

PROOF. Let k = [%%=2] then from (1.1) it follows that, tes(Da(P,)) >

[42=2] = k. That is tes(D2(P,)) > k. To prove the reverse inequality we de-
fine a function f from V U E to {1,2,3,... k}.

1, if iis odd
foi) =<n—1+% ifiiseven, 2<i<2(k—n)
k, if iiseven, 2(k—n)+2<i<n
k, if iis odd
f(ui):{i cp o
5, 4f iis even;
1, ifiisodd, 1<i<n—1
fwinig1) = € 2n+ [251] — &, if iis even, 2 <i<2(k—n)
3n—2k—1+ 27| + 4, ifiiseven, 2(k—n)+2<i<n—1;
2n — k, iftisodd, 1<i<2(k—n)-—1

fluvipn) = §3n =2k — 1+ 32, if iisodd, 2(k—n)+1<i<n—1
L+ 23], if iis even, 2<i<n—1;
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24 [22] + [ ] —n— L +4, ifiisodd, 1 <i<2(k—n)—1

L+ 22+ [254] -k +1, if iisodd, 2(k—n)+1<i<n—1
f(uivigr) =
2—1—["—_2}—&—(”—_1]—71—%—&—2', if iis even, 2<1<2(k—n)

T4+ [22] + [252] -k +14, if iis even,2(k—n)+2<i<n—1;
2n—k— L +4, ifiisodd, 1<i<n-—2
2n—k—%4+i, ifiiseven, 2<i<n-—1l.

fluiuizr) = {

We observe that,

" ) 2+ 41 if iisodd, 1<i<n—1
wr{v;Uq = .

i 3n—1+[”T_1]+%, if iis even, 2<i<n—1;
3n—1+4L  ifiisodd, 1<i<n-—1
2—‘,—[%1]4—%, if iis even, 2<i1<n—1;

wt(uiviH) = {

-2 -1
wt(vivi+1)=2+{n2 —‘—i—{nz —‘—l—i,lgign—l;

wt(uiuir1) =2n+14,1 <i<n—1

The weights of the edges of D2 (P,) under the labeling f constitute the set {3,4,5,...
,4n—2} and the function f is a mapping from V(D2 (P,))UE(D2(P,)) into {1,2,3,...,k}.
The total labeling f has the required properties of an edge irregular total labeling, then
we have tes(D2(P,)) < k. This completes the proof. An edge irregular total labeling of
D> (Py) is given in Figure 2. O

FIGURE 2. tes(D2(Py)) = 12.
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THEOREM 2.3. tes(T(Cy)) = [#52],n > 3.

PRrROOF. Let V(T(C,)) = {us,v; : 1 < i< n} and E(T(C)) = {wivi, u;vit1,u;

Uip1, V11 © 1 < i < n} with indices taken modulo n. Let k = {4”;%, then

from (1.1) it follows that, tes(T(C,)) > |EHGAE2] = [4522] — k. That is

tes(T(Cy)) = k. To prove the reverse inequality we define a function f from VUE
to {1,2,3,...,k} by considering the following two cases.

Case(i): n is odd
n = 3,5, we consider the following labeling.

when n = 3

i
~
—~
S
[}
g
w
S~—
|

f(ur) = f(uz) = f(us) = 8, f(u2) = 5, f(ug) = 6, f(v1) = f(v2) = 1, f(vs) =
fva) = 2, f(vs) = 3, f(viv2) = f(vavz) = f(vsvy) = f(vavs) = 1, f(vsvr) =
3, f(urvr) = 4, f(ugva) = f(uavs) =2, f(uzvs) = f(urvz) = furug) =5,

f(usvs) = 6, f(u2vs) = f(ugvs) = 2, f(uzva) = f(ugus) = f(uzua) = f(usur) =
6,f(’LL5U1) = 3, (U4U5) = 7

Now we define a labeling for n > 7.

2
k, ifiisodd, 1<i<n
flug) =n—1+%, ifiiseven, 2<i<2(k—n)
k, if iiseven, 2(k—n)+2<i<n—1;

fovip1) = 1,1 <i <y

2n+2—k—L4i, ifiisodd, 1<i<n

flugv) =< 2, if iiseven, 2<i<2(k—n)
)

n—i—l—k—%—ki, if iiseven, 2(k—n)+2<i<n—1;
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2n+3—k—FL i, ifiisodd, 1<i<n-—2
2n+1—k, ifi=n
fluvigr) = P .
2, if iiseven, 2<1i<2(k—n)
n+2—k—%+i, if iiseven, 2(k—n)+2<i<n—1;
2n+3—k—4i, ifiisodd, 1<i<2(k—mn)—1
3In+2— 2k 41, if iisodd, 2(k—n)+1<i<n
fluguiyr) = i D .
2n+3—k—5+1, if iis even, 2<i<2(k—n)
3n+2—2k+1, if iiseven, 2(k—n)+2<i<n— 1L

We observe that,
wt(’l)i’l)i+1) =2+ ’i, 1 < ) g n;

2n+241, if iisodd, 1<i<n
n+1+id, ifiiseven, 2<i<n—1;

wt(uv;) = {

2n+341, ifiisodd, 1<i<n—2
wt(uvip1) =< n+2+4, ifiiseven, 2<i<n—1
2n + 2, if i=n;

wt(uuipr) =3n+2+4,1 < i < n.

Case(ii): n is even

when n = 4 we consider the following labeling.

flur) = f(uz) = 6, f(u2) = 4, f(ua) = 6,f(v1) = f(v2) = 1, f(v3) = flva) =
2, f(urvr) = 4, f(urva) = 5, f(ugva) = 2, f(ugvg) = 2, (U3U4) = 6, f(usvz) =
y flugvg) = 1, f(v1v2) = f(vaus) = fvsva) = 1, f(ugvr) = 3, f(uruz) = 5, f(uous)
= f(uau1) =6, f(ugua) =5, f(vqavy) = 3.

Now we define a labeling for n > 6.

1

flv) = [-‘ 1 <i<imy

2
k, if tisodd, 1 <i<n—1;
flu;) = n,1+%, if iis even, 2 <1< 2(k—n)
k, if tiseven, 2(k—n)+2<i<n

f(viUH»l) =1,1<1<m
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2n+27k7%+i, ifiisodd, 1<i<n—1
fluvy) = < 2, if 11s even72\ <2(k—n)

n—i—l—k—%—i—i, if iis even, 2(k — )+2 1< n;

2n+3—kz—%+i, ifiisodd, 1<i<n—1
fluwipr) = 1< 2, if iis even,2\ <2(k—n)

n+2fkf¥+i, if i1is even, 2(k — )+2 1< n

n+3—k—SL i ifiisodd, 1<i<2(k—n)—1

3n+2—2k+1, if tisodd, 2(k—n)+1<i<n-—1
f(uiui+l): i .

2n+3 —k— 5 +1, if iiseven, 2 <i<2(k—n);

3n+2— 2k +1, if iis even, 2(k —n)+2<i<n.

We observe that,

wt(vivip1) =2 +14,1 <i < n;

Hugvs) 2n+2414, ifiisodd
wiluU;V; ) =
n+1+4, if iiseven;

2n+3414, if tis odd

n+2+i4, ifiiseven;

wt(uiviH) = {
wt(uuip1) =3n+24+4,1 < i< n

From the above two cases the weights of the edges of T(C},) under the labeling
f constitute the set {3,4,5,...,4n + 2} and the function f is a mapping from
V(T(C,)) U E(T(C,)) into {1,2,3,...,k}. The total labeling f has the required
properties of an edge irregular total labeling, then we have tes(T(C},)) < k. This
completes the proof. An edge irregular total labeling of T'(Cg) is given in Figure
3. ]
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FIGURE 3. tes(T(Cg)) = 12.

THEOREM 2.4. tes(T(P,)) = [*%2] ,n > 2.

PROOF. Let k = [4%=2] | then from (1.1) it follows that, tes(T(P,)) >
PE(T(?))HQ] = [42=3] = k. That is tes(T(P,)) > k. To prove the reverse in-

equality we define a function f from VU FE to {1,2,3,...,k} by considering the
following two cases.

Case(i): n is odd

flv) = F-‘ J1<i<n

n—1+%%L ifiisodd, 1<i<2(k—mn)—1
flu) =<k, if iisodd, 2(k —n)+1<i<n-—2
k, if iis even;

f(Uﬂ}H_l) = 1, 1 S 1 g n — 1;

1, if iisodd, 1<i<2(k—n)—1
fluw)) = {n+1—k—S3L+i ifiisodd, 2(k—n)+1<i<n—2
2n—1—k—%—|—i, if iiseven, 2<i<n—1;

2, if iisodd, 1<i<2(k—n)—1
fluwig)) =dn+2—k—"3 +i, ifiisodd, 2(k—n)+1<i<n—2
2n—k—%+i, if iiseven, 2<i<n—1;
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2n—k -3l +4, ifiisodd, 1<i<2(k—n)—1
3n—1—-2k+4, ifiisodd, 2(k—n)+1<i<n—2
2n —k— %+, if iiseven, 2<i<2(k—n)—2
3n—1—2k+1i, ifiiseven, 2(k—n)<i<n—3.

fluguiyr) =
We observe that,

wt(viviy1) =24+, 1<i<n—1;

n+1+4, if iisodd
wit(u;v;) = R
2n — 1414, if iis even;
n+24+14, ifiisodd
wt(uwviypr) = . A
2n + 1, if 11is even;
wt(uupr) =3n—1+41<i<n—2.
Case(ii): n is even

n—1+5 ifiisodd, 1<i<2(k-n)—1

2
flu;) =<k, if iisodd, 2(k—n)+1<i<n—1
k, if i1is even;
f(vivi+1) = 1 1 n — 1
1, if iisodd, 1<i<2(k—n)—1
fluv;) = n+1—kf%+i, if iisodd, 2(k—n)+1<i<n—1
2n —k — 5 +1, if iiseven, 2<i<n—2;
2, ifiisodd, 1<i<2(k-n

fluivigr) = an+2—k—EL+4i ifiisodd, 2(k—

)+1<z n—1
2n—|—1—l€—%—|—i7 if iiseven, 2<i<n—2;

?

2n—k— 2L+, ifiisodd, 1<i<2(k—n)—1

3n—1—2k+i, ifiisodd, 2(k—n)+1<i<n—3
fluguipr) =2n—k— %2 +4i, ifiiseven, 2<i<2(k—n)—2

3n—1—2k+i, ifiiseven, 2(k—n)<i<n—2.
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We observe that,

wt(vviy1) =24+ ,1<i<n—1;

n+1+14, ifiisodd
2n + 1, if i 1is even;

wt(uv;) = {

n+2+i4, if iisodd
2n+ 1414, if iis even;

’wt(uﬂ)i+1) = {
wt(uuipr) =3n—1+4,1<i<n—2.

From the above two cases, the weights of the edges of T'(P,) under the labeling
f constitute the set {3,4,5,...,4n + 2} and the function f is a mapping from
V(T(P,)) U E(T(Pn)) into {1,2,3,...,k}. The total labeling f has the required
properties of an edge irregular total labeling, then we have tes(T(P,)) < k. This
completes the proof. An edge irregular total labeling of T'(Py) is given in Figure
4. O

FIGURE 4. tes(T(Fy)) = 11.

THEOREM 2.5. tes(LC,) = [#%2] n > 3.

PRrROOF. Let V(LC,) = {v,u;,v; : 1 <i < n}and E(LC,) = {vv;, u;v;, u;v41,

w1 ¢ 1 <14 < n} with indices taken modulo n. Let k = [4";2] , then from (1.1)

it follows that, tes(LC},) > PE(LC;")HQ—‘ = [4%£2] = k. That is tes(LCy) > k. To

prove the reverse inequality we define a function f from VU E to {1,2,3,...,k}
by considering the following two cases.

Case(i): n is odd
n = 3,5 we consider the following labeling.

when n = 3
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Now we define a labeling for n > 7

f) =1
f(vi)=[ﬂ,1<i<n;
k, ifiisodd, 1<i<n
flu;) = n—1+%, if iis even, 2<i<2(k—n)
k, if i1is even, 2(k — n)+2<z<n—1
f(vvi)l{;—‘Jri,lgign;
2n+2—k—L4i, ifiisodd, 1<i<n
flugw) =< 2, if iiseven, 2<i<2(k—n)
n—i—l—k—%—ki, if iiseven, 2(k—n)+2<i<n—1;
2n+3—k—FL4+i, ifiisodd, 1<i<n-—2
£ ) 2n+1—k, ifi=n
Wivieq) =
i 2, if iis even, 2 <i<2(k—n)
n+2—k—%+i, if iiseven, 2(k—n)+2<i<n—1;
2n+3—k—3 i, ifiisodd, 1<i<2(k—n)—1
3 42— 2%+, if idsodd, 2(k—n)+1<i<n
fluuiyr) = i S .
2n+3—k—35+1, if iis even, 2 <i<2(k—n)
3n+2—2k+1, if iiseven, 2(k—n)+2<i<n—1

We observe that,

wt(vy;) =2+14,1 <i < n
wt(uuipr) =3n+2+4,1<i < n;
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2n+ 2414, if i is odd
n+1+4, if iis even;

wt(uv;) = {

2n+ 3414, if iis odd
wt(uvi1) =< 2n + 2 ifi=n
n+2+1i, if1iseven.

Case(ii): n is even

when n = 4, we consider the following labeling.

flur) = f(us) = flua) = 6,f(uz) = 4,f(v) = f(v1) = f(vz) = 1, f(v3)
f(va) =2, f(v vl =1, f(vv2) = flovs) = 2, fvvs) = 3, f(urv2) = 5, f(uzvs)
2, f(uzvy) = 6, f(ugv1) = 3, f(uruz) = 5, f(uguz) = 6, f(uzus) = 5, f(uguy)
6f(U1U1) 4, f(ugvz) =2, f(ugvs) =5, fusvy) =
Now we define a labeling for n > 6
flv) =1;
fvi) = Bw71<i<n;
k, ifitisodd, 1<i<n—1
flug)=n—1+2%, ifiiseven, 2<i<2(k—n)
k, if iiseven, 2(k—n)+2<i<n
f(vvi):l—{;-‘—ki,lgign;
2n+2—k—%+i, ifiisodd, 1<i<n-—1
fluv) = < 2, if i1is even, 2\ < 2(k—n)
n—i—l—k—%—i—i, if iis even, 2(k — )+2 1< n;
2n+3—kz—%+i, ifiisodd, 1<i<n-—1
fuvipg) = 93— 4 — H2 44, if i1is even, 2\ <2(k—n)

n+2—kf%+i, if i1is even, 2(k — )+2 1< n

n+3—k—FL4+i, ifiisodd, 1<i<2(k—mn)-1

3n+2— 2k +1i, if iisodd, 2(k —n)+1<i<n—1
flujuiyr) = ; . e .

2n+3—k— 5 +1, if tiseven, 2<1<2(k—n)

3n+2—2k+1, if iiseven, 2(k—n)+2<i< n.

We observe that,

wt(vv;)) =2+4,1 <@ < n;

87
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wt(uuipr) =3n+2+4,1 < i < n;

2n+2414, if iis odd,
wt(uv;) = . R
n+1+14, if iis even;
2n+ 3414, if iis odd
wt(uiviﬂ) = . . L.
n+2+1i, if iiseven.
From the above two cases the weights of the edges of LC,, under the labeling
f constitute the set {3,4,5,...,4n + 2} and the function f is a mapping from
V(LC,)UE(LCy) into {1,2,3,...,k}. The total labeling f has the required prop-
erties of an edge irregular total labeling, then we have tes(LC},) < k. This completes
the proof. An edge irregular total labeling of LCyg is given in Figure 5. (|

FIGURE 5. tes(LCs) = 12.

THEOREM 2.6. tes(DW,) = [4%t2] n > 3.

Proor. Let V(DW,,) = {v,u;,v; : 1 <i < n}and E(DW,) = {vu;, vv;, v;0;41

,uguiy1 1 <i < n} with indices taken modulo n. Let k = [#%2] | then from(1.1)

it follows that tes(DW,,) > PE(DV?')/")HQ—‘ = [42£2] = k. We define a total labeling
f as follows.
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)

Flup) = [n + 1}

2

flov)) =2n+2— {g—‘ —k+i,1<i<n

flou;)) =n+2— {g—‘ — B-‘ +i,1<i<n
f(vivi+1)=3n+2—2k+i,1Sign.

We observe that,

w(vy;) =2n+2+14,1 < i < ny

wt(uuirr) =2+14,1 <i < ny
wt(v;vip1) =3n+2+14,1 <i < n

wt(vu;)) =n+24+4,1< i< n.

89

The weights of the edges of DW,, under the labeling f constitute the set {3,4,5, ...,
4n+2} and the function f is a mapping from V(DW,,)U E(DW,,) into {1,2,3, ...,
k}. The total labeling f has the required properties of an edge irregular total
labeling, then we have tes(DW,,) < k. This completes the proof. An edge irregular

total labeling of DWj is given in Figure 6.

FIGURE 6. tes(DWs) = 9.

O
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