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ABSTRACT

An edge magic total labeling of a (p, q) graph is a bijection f: V(G) VE(G) — {1, 2, ..., p+q} such that for each edge
uv eE(G), the value of f(u)+f(uv)+f(v) is a constant k. If there exists two constants k; and k, such that f(u)+f(uv)+f(v) is
either kjor k,, it is said to be an edge bimagic total labeling. An edge trimagic total labeling of a (p, q) graph is a
bijection f: V(G) VE(G) —» {1, 2, ..., p+q} such that for each edge uv eE(G), the value of f(u)+f(uv)+f(v) is either k;or
ko or ks. In this paper, we prove that the corona graph C,®K,, double ladder P,xP3 quadrilateral snake Q, and
alternate triangular snake A(TS,) are edge trimagic total and super edge trimagic total.
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1. INTRODUCTION

We begin with simple, finite and undirected graph G = (V, E). A graph labeling is an assignment of integers to
elements of graph, the vertices or edges or both subject to certain conditions. The concept of graph labeling was
introduced by Rosa in 1967. In 1970 Kotzig and Rosa[6] defined, magic labeling of graph G is a bijection f: VUE—
{1, 2, ..., p+q} such that, for each edge uveE(G), f(u)+f(uv)+f(v) is a magic constant. In 1996, Ringel and Llado called
this labeling as edge magic. In 2001, Wallis introduced this as edge magic total labeling. In 2004, J. Baskar Babujee
[1, 2] introduced the edge bimagic labeling of graphs.

In 2013, C. Jayasekaran, M. Regees and C. Davidraj [3] introduced the edge trimagic total labeling of graphs. An edge
trimagic total labeling of a (p, g) graph G is a bijection f:V(G)UE(G)—{1, 2, ..., p+q} such that for each edge uveE,
the value of f(u)+f(uv)+f(v) is equal to any of the distinct constant k;or k, or ks. A graph G is said to be edge trimagic
total if it admits an edge trimagic total labeling. An edge trimagic total labeling is called super edge trimagic total
labeling if G has the additional property that the vertices are labeled with the smallest positive integers.

An alternate triangular snake A(TS,) is obtained from a path uy, U, ..., U, by joining u; and u;; alternatively to a new
vertex v;. That is every alternate edge of a path is replaced by Cs. If G is of order n, the Corona of G with H, GOH is
the graph obtained by taking one copy of G and n copies of H and joining the i vertex of G with an edge to every
vertex in the i" copy of H. A Quadrilateral snake Q, is obtained from a path us, U,,..., u, by joining u;, uj;; to new
vertices v;, w; respectively and joining v; and w;. That is, every edge of a path is replaced by a cycle C4. A ladder L, isa
graph P,xP, with V(L) = {u;, v; / 1< i <n} and E(L,) = {UUi+1, ViVis1 / 1<i <n-1}0{ uv; / 1<i<n}. A double ladder
L, is a graph P,xP3with V(L) = {u;, v;, Wi / 1< i < n} and E(Ly) = {Uilis1, ViVier, WiWir/ 1< 1 <n=-130{uy; viwg / 1<i <

n}.

For further references, we use dynamic survey of graph labeling by J. A. Gallian [5]. In [3], we introduced the concept
edge trimagic and super edge trimagic total labeling and proved that, some family and classes of graphs are edge
trimagic total and super edge trimagic total [3, 4, 7]. In this paper, we prove that the corona graph C,©K,, double
ladder P,xP3 quadrilateral snake Q, and alternate triangular snake A(TS,) are trimagic total and super edge trimagic
total graphs.
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2. SUPER EDGE TRIMAGIC LABELING OF C,OK,, PxPs;, Q,and A (TS,).
In this section we prove that the corona graph C,©OK,, double ladder P,xP;, quadrilateral snake Q, and alternate
triangular snake A(TS,) are edge trimagic total and super edge trimagic total. And give examples for super edge
trimagic total labeling for each of the above graphs.

Theorem: 2.1 The graph C,®K; has an edge trimagic total labeling for positive integer n.

Proof: Let V = {u;, vi, w; / 1< i < n} be the vertex set and E = {ujv; ujw;, viw; /1< 1 < n}U{ujui/1< 1 < n—-1}0{u,u,} be
the edge set of the graph C,®K,. Then C,®K;, has 3n vertices and 4n edges.

Define a bijection f: V U E —{1, 2, ..., 7n} such that

f(u) =1, 1<i<n; f{v;) = n+i, 1<i<n; fiw;)) = 2n+i, 1<i<n;

f(uiisy) = 7n =2i, 1<i <n-1; f(uyv;) = 7n=2i+1, 1<i <n; f(uw;) = 5n-2i+2, 1<i<n;

f(viw;) = 5n-2i+1, 1< i <nand f(u,u;) = 7n.

Now we prove the above labeling is an edge trimagic total.

For the edges UjUj+1, 1<i<n-1;

f(up)+H(UUi) +F(Ujeg) = 1+7n=2i+i+1 = Tnt+1 = A(say).

For the edges uv;, 1<i<n;

f(up)+f(uvi)+(v;) = i+7n=2i +1+n+i = 8n+1 = Ay(say).

For the edges uw;, 1<i<n;

flup)+(ujwy)+(w;) = 1+5n-2i +2+2n+i = Tn+2 = Az(say).

For the edges v;w;, 1<i<n;

fovy)+H(vwy)+f(w;) = n+i +5n-2i+1+2n+ = 8n+1 = A,.

For the edge u,uy, f(u,)+f(u,ug)+f(u) = n+7n+1 = 8n+1 = A,.

|7-|ne$:e for each edge uveE, f(u)+f(uv)+f(v) yields any one of the trimagic constants A; = 7n+1, A, = 8n+1 and A3 =
Therefore, the graph C,®K, admits an edge trimagic total labeling for all positive integer n.

Theorem: 2.2 The graph C,®K; has a super edge trimagic total labeling.

Proof: We proved that the graph C,®K, admits an edge trimagic total labeling. The labeling given in the proof of
Theorem 2.1, the vertices get labels 1, 2, ..., 3n. Since the graph C,®Kj, has 3n vertices and the 3n vertices have labels

1,2, ..., 3n, the graph C,©K, admits a super edge trimagic total labeling.

Example: 2.3 A super edge trimagic total labeling of the graph Cs©K; is given in figurel.

Figure 1: CcOK, with Ay =43, X, =49 and A3 = 44.
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Theorem: 2.4 The double ladder P,xP; admits an edge trimagic total labeling for odd n.

Proof: Let V = {Ui, vi, Wi 1 1<i < n} be the vertex set and E = {ujv;, viw;/ 1<i < n} u{uiui+1, ViVit1, WiWisg 1<i< n—l}
be the edge set of P,xP5. Then the doble ladder P,xP5 has 3n vertices and 5n-3 edges.

Define a bijection f: V U E —{1, 2, ..., 8n-3} such that

i+1 ) ..

—,1<i<nandiis odd
fU) =1 ntie

,1<i<nandiiseven

2n+ 1<i<nandiis odd
f(vi) = P .

2n+§, 1<i<nandiiseven

n+2 1<i<nandiis odd
f(w;) = n+i+1

,1<i<nand iiseven

f(uivi) = 6n—1i, 1<i<n; f{viw;) = 5n— i, 1< i < n; f(Ujujs1) = 8n—-i-2, 1<i<n-1;
f(vivisy) =4n—i, 1<i <n-1and f(wjwi,) = 7n—i-1, 1<i<n-1.

Now we prove the above labeling is an edge trimagic total.

Consider the edges ujv;, 1<i<n;

n+i _ 17n+1

For odd i, f(u,)+f(u;v;)+f(v;) = — +6n— |+2n+ —= = M(say).
For even i, f(u)+f(u;v)+f(v;) = "2 +6n-i+2n + > = ”2*1 =
Consider the edges v;w;, 1<i<n;

For odd i, f(v;)+f(v;w;)+f(w;) = 2n+ —+5n— i+n+ E = m;l =M.
For even i, f(v;,)+f(v;w;)+f(w;) = 2n+ +5n— j+n+ T S 10 A1

2
Consider the edges UjU+1, 1<i<n-1;

n+|+1+1 17n-1

For odd i, f(u;)+f(u;ujs1) +f(Uieq) = —+8n i—2+ = Ay(say).
For even i, f(u;)+f(ujui )+ (Ui = M gn-i2+ EE 172_1 =l
Consider the edges ViVi.1, 1<i<n-1;

For odd i, f(v))+f(ViVisy )+ (Visy) = 2n+—+4n |+2n+ﬂ o=
For even i, f(v,)+f(v;viy1)+f(vig) = on+t +4n j+2n4 TiL - 17 =M.

2

Consider the edges wiwi,q, 1<i<n-1;

For odd i, f(w;)+F(w;wi,;)+F(Wiy;) —n+—+7n—| 1+n+ ”*12*'*1 S

= Ag(say).

n+i+l

For even i, f(w;)+f(w;wiyq)+f(wj ) = n+ +7n—i-1+n+ —

|+1+1 19n+1
2 = 7\,3.

2
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Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the constant

19n+1
P

17n+1 17n-1
)L]_:T, )\.2 = 2 and )\.3 =

Therefore, the double ladder P, xP3; admits an edge trimagic total labeling for odd n.
Theorem: 2.5 The double ladder P,xP3 has a super edge trimagic total labeling for odd n.

Proof: We proved that the double ladder P,xP; admits an edge trimagic total labeling. The labeling given in the proof
of Theorem 2.4, the vertices get labels 1, 2, ..., 3n. Since the double ladder P,xP5 has 3n vertices and the 3n vertices
have labels 1, 2, ..., 3n, the double ladder P,,xPz admits a super edge trimagic total labeling.

Example: 2.6 A super edge trimagic total labeling of the double ladder P;xPis given in figure 2.

u15_=.554251.5503491fu4
1

41 A0 I35 38 37 36 E
1B 27 I5 26 13 25 16 24 20 23 w22 i |

¥i

174 33 32 3 30 9 2B

E ¥ 12 % g 45 3 M4 30 B 14 42 u

Figure 2: P;xP3 with &, = 60, X, =59 and A3 = 67.
Theorem: 2.7 The Quadrilateral Snake Q, admits an edge trimagic total labeling.

Proof: Let V = {u;/ 1< i< n}u{v;, wi / 1<i<n-1} be the vertex set and E = {uv; Viw;, UjUi.1, Ui+gW; /1< 1 < n—1}be the
edge set of the Quadrilateral Snake Q,. Then Q, has 3n-2 vertices and 4n— 4 edges.

Define a bijection f: VU E — {1, 2, ..., 7n- 6} such that f(u;) = i, 1< i < n; f(vj) = n+i, 1< 1 <n-1; f(w;) = 2n+i-1, 1<
<n-1; f(UUj+1) = 7n-2i- 4,1<i <n-1; f(uv;) = 7n-2i-5, 1< i < n-1; f(Uj1W;) = 5n-2i-3, 1<i < n-1 and f(v;w;) = 5n-2i—
2,1<i<n-l

Now we prove the above labeling is an edge trimagic total.

For the edges UjUj.1, 1<i<n-1;

f(u)+ (iU ) +H(Ujsq) = +7n-2i— 4+i+1 = 7Tn-3 =), (say).

For the edges uyv;, 1<i<n-1;

f(up)+f(uvi)+f(v;) = i+7n=-2i-5+n+i = 8n-5 = L,(say).

For the edges Ui wj, 1<i <n-1;

f(Ujs )+ (U W) +F(w;) = i+1+5n-2i =3+2n+i-1 = 7n-3 = ;.

For the edges vw;, 1<i<n-1,;

f(v)+f(v;wy)+f(w;) = n+i +5n-2i-2+2n+i-1 = 8n-3 = Az(say).

Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the constants A; = 7n-3, X, = 8n-5 and A3 = 8n-3.
Therefore, the Quadrilateral snake Q, admits an edge trimagic total labeling.

Theorem: 2.8 The Quadrilateral snake Q, admits a super edge trimagic total labeling.

Proof: We proved that the Quadrilateral snake Q, has an edge trimagic total labeling. The labeling given in the proof of

Theorem 2.7, the vertices get labels 1, 2, ..., 3n—-2. Since the Quadrilateral snake Q, has 3nvertices and the 3n-2
vertices have labels 1, 2, ..., 3n-2 for all integer n, the Quadrilateral snake Q, admits a super edge trimagic total
labeling.
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Example: 2.9 A super edge trimagic total labeling of Quadrilateral snake Qg is given in figure 3.

7 3 12 B 724 13 % 22 14 10 2 1511 18 16
Wy

33 5,18 23\ 31 2 dag 1B a7 7

0

vy

S HET) ; 32 4 = 5 B &

Figure 3: Qg with A; = 39, A, =43 and A3 = 45.
Theorem: 2.10 The Alternate triangular snake A(TS,) admits an edge trimagic total labeling for even n.
Proof: We consider the following two cases.

Case: 1 Triangle starts from u,.

Let V = {u; /1< i < n}u{y; /1< j< g} be the vertex set and E = {vjuy 1, VjUy /1< j< g} U {Uii1 / 1< i < n—1} be the edge
set of the alternate triangular snake A(TS,). Since the triangle starts from uy, the alternate triangular snake A(TS,) has
n+g vertices and 2n-1 edges. Define a bijectionf: V UE — {1, 2, ..., 3n+g— 1} such that

i+1 . ..
—,1<i<nandiis odd

f(u) =

ntio .
T,lSlSnandllseven;

f(v)) = N, 1< <25 f(Uilig) = 30 5 — i, 1< < =1 (Vi 0) = 20 - 2j+1, 1< < 7
f(viuz) = 2n+ 2 - 2j+2, 1<j <=,

Now we prove the above labeling is an edge trimagic total.

Consider the edges UjUi.1, 1<i<n-1;

For odd i, f(u;)+f(ujujy ) +F(Ujyq) = i+71+3n+52 —i+ "Tl = 4n+1= M\ (say).
For even i, f(U)+f(UyU)+f(Upg) = 480+ S - i+ 2 = ant1 =2y,
For the edges Uyj_1v;, 1<j < %;

_ 14251 n . . _ Tn+2
F(Upjy ) +F(Uy g Vi) +H(V)) == +2n+ 5 = 2+ 1+ it = == = ho(say).

For the edges u,jv;, 1<j < %;

f(ug)+f(uyvy)+(vy) = %2’-+2n+52 — 2j+2+n+j = 4n+2 = A4(say).

7n +2

Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the trimagic constants A; = 4n+1, A, = and A3 =

4n+2. Therefore, the alternate triangular snake graph A(TS,) admits an edge trimagic total labeling when the triangle
starts from u;.

Case: 2 Triangle starts from u,.

Let V = {u /1<i<n}u{v;/ 1< i< g—l} be the vertex set and E = {uyVj, Upj1V; llsjsg — 1} {ujui+1/1<i<n-1} be the
edge set of the alternate triangular snake A(TS,). Since the triangle starts from u,, the alternate triangular snake A(TS,)
has n+g — 1 vertices and 2n-3 edges. Define a bijection f: VU E —»{1, 2, ..., 3n+g— 4%} such that

”71, 1<i<nandiis odd
f(uj) =Y+

?,1§i5nandiiseven;
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f(v)) = n+j, 1<j <7 = 1; f(Uther) = 30+ 2 - -3, 1< i< n-1;
f(Ugav) = 204 2 2j-2, 1< j< T — 1; f(ugv) =20+ - 2j-1, 1<j< T -1,
Now we prove the above labeling is an edge trimagic total.
Consider the edges UjU+1, 1<i<n-1;

n+i+l

For odd i, f(u;) +f(uiUis ) +F(Uisg) = +3n+ 5 —i=3+

=4n-2 = A\y(say).

i+1+1

For even i, f(u;)+f(u;ujy)+f(Ujq) = —+3n+ - — =3+ —==4n-2=\,.
For the edges Upj.Vvj, 1<j < % -1,
(Ugen) +Uzer V) () =7 420+ 5 - 2j-2+ i = 22 = d(say).

For the edges uyv;, 1<j 5%_ 1:
2 . .
f(uy)+f(uyvy) +f(v;) = %+2n+52 — 2j-1+n+j = 4n—1 = A5(say).

Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the trimagic constants A; = 4n-2, X, = % and Az = 4n-1.

Therefore, the alternate triangular snake graph A(TS,) admits an edge trimagic total labeling when the triangle starts
from us.

Hence the theorem follows from case 1 and case 2.
Theorem: 2.11 The Alternate Triangular Snake A(TS,) admits a super edge trimagic total labeling for even n.

Proof: We proved that the Alternate Triangular Snake A(TS;) has an edge trimagic total labeling. The labeling given in
the proof of Theorem 2.10, the vertices get labels 1, 2, ..., n+%. Since the Alternate Triangular Snake A(TS,) has n+%

vertices and the vertices have labels 1, 2, ..., n+ % for even integer n, the Alternate Triangular Snake A(TS,) admits a
super edge trimagic total labeling for even n.

Example: 2.12 A super edge trimagic total labeling of the Alternate Triangular Snake A(TSyo) of the triangle starts
from u; and triangle starts from u, are given in figure 4 and figure 5 respectively.

11 12 = 14 15
1
2 5 22 ic 20 21 1B 2 16 17
't
1 ¥ 5 B 3 2 7 R 3 N 9 4 B o I 5 6 1w

Flgure 4: A(Tslo) with 7\41 41 )\.2 36 and )\,3 =42.

N

Figure 5: A(TSyo) with A1 = 38, A, = 34 and 3 = 39.

27

© 2013, IJMA. All Rights Reserved 161



M. Regeesl and C. Jayasekaranz*/ Super Edge Trimagic Total Labeling Of Graphs/ IIMA- 4(12), Dec.-2013.
Theorem: 2.13 The Alternate triangular snake A(TS,) admits an edge trimagic total labeling for odd n.
Proof: We consider the following two cases.

Case: 1 Triangle starts from u,.

Let V ={u /1<i < n}u{v;/1<j< %} be the vertex set and E = {u,j_1Vj, UV} /1< j< %}u{uiuiﬂ/ 1< i< n-1} be the edge
set of the alternate triangular snake A(TS,). Since the triangle starts from u, the alternate triangular snake A(TS,) has
n+% vertices and 2n-2 edges.

Define a bijectionf: VUE - {1, 2, ..., 3n+%— 2} such that

i+l
—,1<i<nandiis odd

FU) =4 s

,1<i<nandiiseven;

f(v}) = n+j, 1<j < % f(Utig) = 3+ - i1, 1< i< -1,

f(ugvy) = 2n+ —-2j,1<j < < f(uzjv,) 2n+ —=-2j+1,1<j < —.
Now we prove the above labeling is an edge trimagic total.

Consider the edges UjUj,1,1< i< n-1;

n+i+1+1

For odd i, f(u;)+f(ujujy1 ) +F(Ujyq) = i+71+3n+% - j-1+ = 4n = M(say).
For even i, f(U)+f (Ui ) +F(Upy) = 22 +3n i 1+ —gn =,
For the edges Uy ;vj, 1<j < E

Uy )+F(uy o v)+(v)) = 2’ i +2n+ — 2j+ n+j =2 = (say).

For the edges u,jvj, 1<j < %;

n+2j+1

f(uy)+f(uyvy) +f(v;) = +2n+ %—2j+1+n+j = 4n+1 = dy(say).

Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the trimagic constants A; = 4n, A, = 7”—2_1 and Az = 4n+1.

Therefore, the alternate triangular snake graph A(TS,) admits an edge trimagic total labeling when the triangle starts
from u;.

Case: 2 Triangle starts from u,.

LetV ={ui/1<i<npA{v/l<j< %} be the vertex set and E = {UyjVj, Upj+1V;j /1< j< %}u{uium/ 1< i< n-1} be the edge
set of the alternate triangular snake A(TS,).Since the triangle starts from u,, the alternate triangular snake A(TS,) has
n+% vertices and 2n-2 edges. Define a bijectionf: VU E — {1, 2, ..., 3n+%— 2} such that

—,1<i<nandiis odd

fup) =
n+|+1 . .
,1<i<nandiiseven;

() = e, 1§ < 5 f(uug) = 3n+ S j-1, 1< j< n-1;

fuzvy) =20+ = = 2j+1, 1= <5 f(ugevy) = 20+ = -2j, 1<j< 5
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Now we prove the above labeling is an edge trimagic total.
Consider the edges ujuj.s, 1<i<n-1;

n+i+14+1

For odd i, f(u;)+f(u;ujs)+F(Ujsr) = +3 +— —i-1+ = 4n = M (say).
For even i, f(u)+f(Uiti)+(Uisy) = 2o +3n — —1+'+l+l an =)y
For the edges Upj.Vvj, 1<j < u

(Uge0) + Uz V) () =257 420+ 0= 2 nj = 25 = g(say).

For the edges u,vj, 1<j < %;

f(uy)+f(uyv) +f(v;) = n+22j+1 +2n+ %— 2j+1+n+j = 4n+1 = A4(say).

n+1

Hence for each edge uveE, f(u)+f(uv)+f(v) yields any one of the trimagic constants A; = 4n, A, = and Az = 4n+1.

Therefore, the alternate triangular snake graph A(TS,) admits an edge trimagic total labeling when the triangle starts
from us.

Hence the theorem follows from case 1 and case 2.
Theorem: 2.14 The Alternate Triangular Snake A(TS,) admits a super edge trimagic total labeling for odd n.

Proof: We proved that the Alternate Triangular Snake A(TS;) has an edge trimagic total labeling. The labeling given in
the proof of Theorem 2.13, the vertices get labels 1, 2, n+E Since the Alternate Triangular Snake A(TS,) has

n+— vertices and the vertices have labels 1, 2, +— for odd integer n, the Alternate Triangular Snake A(TS,)
admlts a super edge trimagic total labeling for odd n.

Example: 2.15 A super edge trimagic total labeling of the Alternate Triangular Snake A(TSy) of the triangle starts from
u,; and triangle starts from u, are given in figure 6 and figure 7, respectively.

i) 11 i 13
w1 ¥y
20 21 ﬂ 16/ ST ﬂ
Ly
y 2% & 2B 7 27 3 6 3 25 B 24 a4 23 9

Figure 6: A(TSg) with A; = 36, A, = 31 and A3 = 37.

10 1 12 3
Wy Vg
21 20 :N 17 16 ﬂ
& Ly
& 28 3 I 7 ® 3 25 g 14 4 3 9 22 5

Figure 7: A(TSo) with A, = 36, %, = 32 and A3 = 37.

CONCLUSION
In this paper we proved that the corona graph C,®K,, double ladder P xP3 quadrilateral snake Q,, alternate triangular

snake A(TS,) are edge trimagic total and super edge trimagic total graphs. There may be many interesting trimagic
graphs can be constructed in future.
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