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ABSTRACT

An edge trimagic total labeling of a (p, q) graph G is a bijection f: V(G) LE(G) — {1, 2, ..., p+q} such that for each
edge uv eE(G), the value of f(u)+f(uv)+f(v) is equal to either k;or k, or ks. In this paper we prove that the disconnected

graphs (C,OKy) UP,, (ChOK,)UC, and P,,UP,UP,- admit edge trimagic total labeling and super edge trimagic total
labeling.
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1. INTRODUCTION

A Graph labeling is an assignment of integers to the elements of a graph, the vertices or edges or both subject to certain
conditions. In 1967 Rosa introduced the concept of graph labeling. In 1970, Kotzig and Rosa[7] defined, the magic
labeling of graph G is a bijection f: VUE — {1, 2, ...,p+q} such that for each edge uveE, f(u)+f(uv)+f(v) is a magic
constant. W. D. Wallis [8] introduced this as edge magic total labeling. J. Baskar Babujee introduced the bimagic
labeling of graphs in 2004[1]. In 2013, C. Jayasekaran, M. Regees and C. Davidraj introduced the edge trimagic total
labeling of graphs [4]. M. Regees and C. Jayasekaran proved that some classes and families of graphs are edge trimagic
total [5, 6]. Some definitions relevant to this paper are given below.

Definition 1.1: [4] An edge trimagic total labeling of a (p, q) graph G is a bijective function f: V(G)UE(G) — {1, 2, ...,
p+q} such that for each edge xy € E(G), the value of f(x)+f(xy)+f(y) is equal to any of the distinct constants 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 a super edge trimagic total labeling if G has the additional property that the vertices are labeled with
smallest positive integers.

Definition 1.2: The union of two graphs G; = (Vy E;) and G, = (V,, E;) is a graph G =G;UG, with vertex set
V =V;UV,; and the edge set E = E;UE,.

Definition 1.4: [4] If G is of order n, the corona of G with H, G(JH is the graph obtained by taking one copy of G and
n copies of H and joining the i vertex of G with every vertex in the i copy of H.

The dynamic survey of graph labeling by J.A.Gallian[3] can be used for further references. The notations and
terminology are taken from [2]. This paper prove that the graphs (C,,OK;)UP,, (C,,®OK)UC, and P,,UP,UP; are edge
trimagic total and super edge trimagic total.

2. MAIN RESULTS

Theorem 2.1: (C,,®K,) UP, admits an edge trimagic total labeling.

Proof: Let uyu,...unu; be the cycle C,, and let v; be the vertex which is joined to the vertex u; of the cycle

Cm, 1 <i<m. The resultant graph is C,,OKj. Let wyw,...w, be the path P,. Then (C,,®OK;) UP,is a disconnected graph
with 2m + n vertices and 2m + n — 1 edges.
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Define a bijection f: VUE — {1, 2, ..., 4m+2n-1} such that,
Case-1: nis odd.

fu) =i, 1<i<m,f(vj))=m+i,1<i<m,

2m+% 1<i<nandiisodd

n+i+1 . ..
2m +T,1§1§nand11s even,

f(wi) =

f(uili+1) = 4m+2n-2i-1, 1 <i<m-1; f(uv;) = 4m+2n-2i, 1 <i<my;
f(wwis) =2m+2n—i, 1 <i<n - land f(unu;) = 4m+2n-1.

Now we can verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

M = 4m+2n, A, = 5m+2n and A = “"’ZJ

Case-2: n is even.
fu) =i, 1<i<m, f(v))=m+i, 1<i<m,
i+1

2m+7 Jl1<i<nandiisodd
f(w;) =

n+i . ..
2m+7,1§1§nandllseven,

f(uilis1) = 4m+2n-2i-1, 1 <i<m-1; f(uv;) = 4m+2n-2i, 1 <i<my;
f(wwis) =2m+2n—i, 1 <i<n-1and f(u,u,) = 4m+2n-1.

Now we can verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

A = 4m+2n, A, = 5m+2n and As = ““‘;ﬁ

By case 1 and case 2, the graph (C,,®K;)UP, admits an edge trimagic total labeling for all m and n.

Corollary 2.2: The graph (C,®OK,) UP,admits a super edge trimagic total labeling.

Proof: We proved that the graph (C,,®OK1)UP, admits an edge trimagic total labeling. The labeling given in the proof
of Theorem 2.1, the vertices get labels 1, 2... 2m+n. Since the graph (C,®K;) UP, has 2m+n vertices and all the

vertices are labeled with smallest positive integers, the graph (C,,®OK;)UP, admits a super edge trimagic total labeling.

Example 2.3: The super edge trimagic total labeling of (Cc®Kj) U P; is given in figure 1.

13 25 17 34 14 33 18 22 15 21 19 3 16
r— 9 —— B 3 ———8 —9

Figure-l: (CGGKl)UP7 with M =38, A, =44 and A3 = 55.
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Theorem 2.4: (C,,®OK;) UC, admits an edge trimagic total labeling.
Proof: Let uu,...unu; be the cycle Cy, and let v; be the vertex which is joined to the vertex u; of the cycle
Cm 1< i < m. The resultant graph is C ,©OK;. Let wiw,...w,w; be the cycle C,. Then G = (C,,©OKy) U C,is a
disconnected graph with 2m + n vertices and 2m + n edges.
Define a bijection f: VUE— {1, 2, ..., 4m+2n} such that,
Case-1: nis odd.
flu)=i,1<i<m, f(vi)=m+i,1<i<m,
2m += 1<i<nandiis odd

n+i+1
2m +——

f(w) =

J<i<nandiiseven,
f(uilisy) = 4m+2n-2i, 1 <i <m-1; f(u;v;) = 4m+2n-2i+1, 1 <i<m;
f(wiwis) =2m+2n—i, 1 <i<n-1, f(unus) = 4m+2n and f(w,w,) = 2m+2n.

Now we can verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

A =4m+2n+1, Ay = 5m+2n+1 and A; = ““‘Zﬂ

Case-2: nis even.

f(u) =i, 1<i<m,f(vi)=m+i,1<i<m,

2m+%,1si§nandiisodd
f(wi) =

n+i . ..
2m+7,1§1§nand11seven,

f(uiuir1) = 4m+2n-2i, 1 <i<m-1; f(uv;) = 4m+2n-2i+1, 1 <i<m;
f(wiwis) =2m+2n—i, 1 <i<n-1, f(uyu;) = 4m+2n and f(w,w;) = 2m+2n.

Now we can verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

M =4m+2n+1, 4, = Sm+2n+1 and Ag = _12“‘25“2_

Example 2.5: The super edge trimagic total labeling of (Cs®K1) UCs is given in figure 2.

.
5 V *
15e el

o 20
W

13

21
Figure-2: (Cs®OK;) UCswith A; = 35, A, =41 and A3 = 50.
Corollary 2.6: The graph (C,,®©K;)UC, admits a super edge trimagic total labeling.
Proof: We proved that the graph (C,®K;) UC, admits an edge trimagic total labeling. The labeling given in the proof

of Theorem 2.4, the vertices get labels 1, 2, ..., 2m+n. Since the graph (C,,®K,) UC, has 2m+n vertices and all the
vertices are labeled with smallest positive integers, the graph (C,,©K;) UC, admits a super edge trimagic total labeling.
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Theorem 2.7: The graph P,,UP,UP admits an edge trimagic total labeling.
Proof: Let V = {ui / K i < mpofv; / K j< n} u{w / K k < r} be the vertex set and
E= {uilin /1 <1 < m=130{vVvju/1< j< n-130{ wiwia/1 < k < r—1} be the edge set of the graph PP, P, The
disconnected graph PP, P, has m+n+r vertices and m+n+r-3 edges.
Define a bijection f: VOUE— {1, 2, ..., 2m+2n+2r-3} such that,
For all cases the edge labels are f(uju.;) = 2m+2n+2r—i-2, 1 <i<m-1,

f(VjVjs1) = m+2n+2r-i-1,1 <j < n-1 and f(wWy1) = m+n+2r-k,1 <k <r-1.

Case-1: modd, n is even and r odd.

. %,1§15mandiisodd
u) = .

Y |mHH ) i< mandiis even,

m+22, 1<j<nand]is odd

f(v) = .
: m+n7+’,1§j§nandjiseven,
k+1 .
m+n+—,1<k<randkis odd
flwi) = o
+n+ ,J1<k<randKkiseven,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants
M= w, A = St ond Az = w Therefore, the graph P,,oUP,UP, admits an edge trimagic total

2
labeling for odd m, even n and odd r.

Case-2: m, nand r are odd.
" 1<i<mandiisodd
f(u) = 2

m+i+1

J<i<mandiiseven,

m+22, 1<j<nand]is odd

f(v)) = -
m+ n+j+1

,1<j<nandjiseven,

m+n+k2i, 1<k<randKis odd
r+k+1

flwi) =

+n+ ,J1<k<randKkiseven,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

M = w, Ay = Sm¥sntArtl ond Ag = m Therefore, the graph P, UP,UP, admits an edge trimagic total

labeling for m, n and r are odd.

Case-3: m, n odd and r even.
%, 1<i<mandiisodd
f(U) = § i

J<i<mandiiseven,

m+2 1<j<nandjisodd
f(v;) = 2
L n+j+1

m+2,

1<j<nandjiseven,

m+n+ 2, 1<k <randKkis odd
_ 2

f(wy) = r4k .
m+n+ T’l <k<randKk is even,
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It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants
A = w, Ap = SmtSnt4+l and Az = w Therefore, the graph P,uP,UP, admits an edge trimagic total

labeling for m, n odd and r even. .

Case-4: modd and n, r even.

@ %,1§15mandiisodd
u) = .

Y |mHH ) i< mandiis even,

m+2 1<j<nandjisodd
— 2

f(vy) = N o, . .
m+7,1§J§nandJ is even,

m+n+ 2, 1<k <randKkis odd
_ 2

f(wy) = r4k .
m+n+ T’l <k<randKk is even,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants
M = M%, Ay = Sm¥snt4r1 ond Ag = %;5”2 Therefore, the graph P,,UP,UP, admits an edge trimagic total

labeling for m odd and n, r even.

Case-5: m, nand r are even.

i+l . ..

IT’ 1<i<mandiisodd
fu) =9 i . . .
T,1§1§mand iiseven,

) m+22, 1<j<nandjis odd
Vi) = .
: m+n7ﬂ,1§j§nandjiseven,

m+n+ 2, 1<k <randKkis odd
_ 2

f(wy) = r4k .
m+n+ T’l <k<randKk is even,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

M = w, Ay = M% and Az = %;5”2 Therefore, the graph P,,UP,UP, admits an edge trimagic total

labeling for m, n and r are even.

Case-6: m, n even and r odd.

@) " 1<i<mandiisodd
u) = .
' mTJr',lsismandiiseven,

N

m+22, 1<j<nandjis odd

f(vy) = .
: m+n7ﬂ,1§j§nandjiseven,
k+1 .
m+n+—,1<k<randKk is odd
flwi) = et _
+n+ ,1<k<randKkiseven,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants
M = w, Ay = Sm¥snt4rl ond Ag = %;5”3 Therefore, the graph P,,UP,UP, admits an edge trimagic total

labeling for m, n even and r odd.
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Case-7: meven and n, r odd.

71 1<i<mandiis odd
fu) =y mei . .
T,lilfmand iiseven,

m+22, 1<j<nandjis odd
n+j+1

f(v) =

m+ ,1<j<nandj iseven,

m+n+%, 1<k<randKk is odd
r+k+1

f(wi) =
+n+

1 <k<randkiseven,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

A = w, A = w and Az = Smt6ntsrt3 Therefore, the graph P,UP,UP, admits an edge trimagic total

2
labeling for m even and n, r odd.

Case-8: m even, n odd and r even.
i+1 . ..
2 1<i<mandiisodd
f(u) = i
+ . ..
mT',l <i<mandiiseven,

N

m+22 1<j<nand]is odd
n+j+1
2 1

f(v) =

m+ 1<j<nandjiseven,

m+n+%2 1 <k <randk is odd
—_ 2

f(wi) = 4k .
m+n+ 7,1 <k<randKis even,

It is easy to verify that for each edge uveE, the value of f(u)+f(uv)+f(v) yields any of the trimagic constants

A = w, A = SmtSntArtl ond Az = M Therefore, the graph P, UP,UP, admits an edge trimagic total

labeling for m even and n, r odd.
The above cases prove that the graph P, P, UP, admits an edge trimagic total labeling for all m, n and r.
Corollary 2.8: The graph P, P,UP, admits a super edge trimagic total labeling.

Proof: We proved that the graph P, UP,UP, admits an edge trimagic total labeling. The labeling given in the proof of
Theorem 2.7, the vertices get labels 1, 2, ..., m+n+r. Since the graph P,,UP,UP, has m+n+r vertices and all the vertices
are labeled with smallest positive integers, the graph P,,UP,UP, admits a super edge trimagic total labeling.

Example 2.9: The super edge trimagic total labeling of PguUP, Py is given in figure 3.

| 3 2 i 3 7 4 3

—— 00— — 80—
43 432 41 40 39

s 13 w14 U 15 g3
— 4 _» .
LA TR ST TR

16 2l 1;:' 22 1.8 X 1.9 24 20
¢z Yo 30 7 ag 23 77 25'25

Figure-?): PgUP7UP9 with )\41 =51, )\.2 =60 and )\,3 =69.
3. CONCLUSION
Here we presented some results concerning edge trimagic total labeling and super edge trimagic total labeling for
disconnected graphs (C,,OK)UP,, (C.,OK)UC, and P,,UP,UP,. However, there are many graphs which were not been

studied. We believe that these results can be extended to vertex trimagic total labeling of graphs.

© 2015, IIMA. All Rights Reserved 157



M. Regees* / Super Edge Trimagic Total Labeling of Some Disconnected Graphs / IIMA- 6(7), July-2015.

REFERENCES

1. J. Baskar Babujee,“On Edge Bimagic Labeling”, Journal of Combinatorics Information & System Sciences,
V0l.28-29, Nos. 1-4, pp. 239- 244 (2004)..

2. Frank Harary “Graph Theory”, Narosa Publishing House, New Delhi, 2001.

3. Joseph A. Gallian, “A Dynamic Survey of Graph Labeling”, The Electronic Journal of Combinatorics, 19
(2012), #DS6.

4. C. Jayasekaran, M. Regees and C. Davidraj, “Edge Trimagic Labeling of Some Graphs”, International
Journal for Combinatorial Graph theory and applications, Vol. 6, No. 2,pp. 175-186, 2013.

5. M. Regees and C. Jayasekaran,” Edge Trimagic Total Labeling of Disconnected Graphs”, International
Journal of Mathematical Trends & Technology, Vol. 6, No. 2, pp. 44-53, 2014.

6. M. Regees and C. Jayasekaran, “More Results on Edge Trimagic Labeling of Graphs”, International Journal of
Mathematical Archive, Vol. 4, No.11, pp. 247-255, 2013.

7. A.Kotzig and A. Rosa, “Magic Valuations of finite graphs”, Canad. Math. Bull., Vol. 13, pp. 415- 416(1970).

8. W.D. Wallis, E. T. Baskoro, M. Miller and Slamin, “Edge-magic total labelings”, Austral J. Combin. Vol. 22,

pp. 177-190, 2000.

Source of support: Nil, Conflict of interest: None Declared

[Copy right © 2015. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2015, IIMA. All Rights Reserved 158



