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ABSTRACT

An edge magic total labeling of a graph G = (V, E) with p vertices and g edges is a bijection f: V(G)UE(G) - {1,2,3,...,p + q} such
that for each edge uv € E(G), the value of f(u) + f(uv) + f(v) is a magic constant K. An edge trimagic total labeling of a graph
G = (V, E) with p vertices and g edges is a bijection f: V(G)UE(G) — {1,2,3, ...,p + g} such that for each edge uv € E(G), the value
of f(w) + f(uv) + f(v) is any of the distinct constant K1, K;, K3.

In this paper we prove that H —graph of a path B, ,Alternate triangular belt graph ,Braid graph , Semi Jahangir graph , m —Join of H,
,F —tree,H —super subdivision of a path B, are edge magic total graphs and H —graph of a path B, ,Alternate triangular belt graph
,Braid graph , Semi Jahangir graph , m —Join of H,, , H —super subdivision of a path P, , F —tree,H © K; graph of a path P, are edge
trimagic total graphs.
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INTRODUCTION
All the graphs in this paper are finite and undirected. The symbols V(G)& E (G) denotes the vertex set and edge set of a
graph G. An excellence reference on this subject is the survey by J. Gallian [3].Magic labeling was introduced by
Kotzing and Rosa[1] defined by a graph G with bijection f:V(G)UE(G) — {1,2,3,...,p + q} such that for each edge
uv € E(G), the value of f(u) + f(uv) + f(v) is a magic constant K. In 1996, Ringel and Llado called this labeling as
edge magic. In 2001, Wallis introduced this as edge magic total labeling.
.In 2013, Jayasekaran et al.[2] introduced an edge trimagic total labeling of graphs. An edge trimagic total labeling of a
graph G = (V,E) with p vertices and q edges is a bijection f:V(G)UE(G) - {1,2,3, ...,p + q} such that for each edge
uv € E(G), the value of f(u) + f(uv) + f(v) is any of the distinct constant K;, K,, K5. A graph which admits an edge
trimagic total labeling is called an edge trimagic total graph. [2]
Definition: The H graph of path P, is the graph obtained from two copies of B, with vertices uy, uy, ..., u,,&vy, vy, ..., U,
by joining the vertices unzj&vnzj by an edge if n is odd and the vertices u%ﬂ &v% if nis even. [9]

Definition: Let L, = P, X P, be the ladder graph with vertex set u,&v, k = 1,2, ...,n.The triangular belt is obtained
from a ladder by adding an edge w, v, 41, Vk = 1,2, ...,n — 1.This graph is denoted by ATB(n).[5]

Definition: The Braid graph is obtained from a pair of paths P, and P, . Let uy,uy, ..., u, be vertices of P, and
vy, ,, ..., U, be vertices of P, . To obtaine braid graph join i vertex of path B, with (i + 1) vertex of path P, and
ith vertex of path B,” with (i + 2)" vertex of path B, with the new edges forall 1 < i < n — 2. [5]

Definition: A semi Jahangir graph is S(J,,) a connected graph with a vertex set V(5J,) = {u,u;: 1 < k < n}U{s;:1 <
k<n-1}

Andedgeset E(G) = {wysp:1 <k <n—1}U{spup41:1 <k <n-—1JU{wu:1 < k < nj} .[6]

Definition: m —Joins of H graph is a graph where each of H graph denoted by H,,, by an edge e; with H graph denoted
by H,, , H graph denoted by H,,, by an edge e, with H graph denoted by H,,, and so on with H graph denoted by H,
by an edge e,,_; with H graph denoted by H,, such thatn, = n, = n,,.[8]

-1

Definition: Let G be a graph. A graph obtained from G by replacing each edge e; by a H graph in such a way that the
ends of e; are merged with a pendant vertex in P, and pendant vertex in P, is called H super subdivision of G is denoted
by HSS(G), where the H graph is a tree on 6 vertices in which exactly two vertices of degree 3.[7]

MAIN RESULTS
Theorem 2.1.1 H —graph of a path P, is an edge magic total graph.

Proof: Let G = H graph of a path B,. B, be the path u;,u,, ..., u,.we can obtain H —graph by considering two copies
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ofB,. V(G) = {uy,v, : 1 <k <n}and

E(G) = {(ypupq):1<k<n-1}U {(umvm) :nisodd or (ugﬂvg):n is even} U{vgves: 1<k <n-—1}
2

2 2 2
So, V()| = 2n&|E(G)| = 2n — 1.
Define f:V(G)UE(G) - {1,2,3, ...,An — 1},

Case :1n is even.

fuge-1) =k

[UnN
IA
==
IA

N3

flug) =n+k

[EY
IA
k-
IA

n
f(ap—1) = 5 +k

3n
f () =7+ k

[ =
IA IA
== =
IA IA
NS NS R

Case:2n is odd.

n+1
fuz—1) =k 1<k< 5
n—1
fluy) =n+k 1<k< >
3n—1 n+1
f(vzk_1)=—+k 1<k<
2 2
n+1 n—1
f(UZk) = +k 1<k<
2 2
For both cases we define following edge function as,
fluups) =4n—k 1<k<n-1
(v, vp41) =3n—k 1<k<n-1
f (Vg4
novn) =3 ,n iseven
f(uE“vE) n n
f (Uﬂvﬂ) =3n ,n is odd
2 2

Hence for each edge f(u) + f(v) + f(uv) will form K = 5n + 1.So, H —graph of a path B, is an edge magic total
graph.

Illustration: An edge magic total labeling of H graph of a pathP, and H graph of a pathP;is shown in Figure-1(a) and
Figure-1(b) respectively.
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1@ @4
23 17
7 @ 10
22 16
> Q 5
21 15
18
8 @11
20 14
3@ @6
19 13
°O@ @12

Figure-1(a)H graph of a pathP¢ with K = 31

1@ @11
27 20
8 Q@ Q@5
26 19
2 Q@ Q@12
25 18
o ®c
21
24 17
3@ @13
23 16
10 Q7
22 15
4 @ @14

Figure-1(b) H graph of a pathP-, with K = 36
Theorem 2.1.2 H —graph of a path B, is an edge trimagic total graph.

Proof: Let G = H graph of a path B,. B, be the path u,,u,, ..., u,,.we can obtain H —graph by considering two copies
ofB,.

V(G) = {uk,vk 1<k < Tl}

EG) = {(upupq1):1<k<n-13U {(‘th_—#l‘l?ﬂ) :nis odd or (ugﬂvg) 1nis even} U{vpvesi 1<k <n-—1}
2 2

2 2
S0, V(6)| = 2n&|E(G)| = 2n — 1.
Define f:V(G)UE(G) - {1,2,3, ...,An — 1} .

Case:1n is even.

fuzi-1) =k 1SkSg
Fluy) =n+k 1sksg
(Wyt) ==+ k 1<k<”
fWap—1 =3 SK=5

3n n
fa) =—+k 1<k<
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Case:2n is odd.

n+1
f(uak—1) =k 1<k< 5
n—1
flug) =n+k 1<k< >
3n—1 n+1
fu-1) =—5—+k 1<k<
2 2
n+1 n—1
fvai) = +k 1<k<
2 2
For this we define following edge function,
fyup) =4n—1-k 1<k<n-1
fkves1) =3n—k 1<k<n-1
n n)=4n—1 , even
f(ui‘i'lvg) n n
f (umvm) =4n-1 , n odd
2 2

Hence for each edge f(u) + f(v) + f(uv) will form K; =5n,K, = 5n + 1 &K; = 6n.
So, H —graph of a path B, is an edge trimagic total graph.

Illustration: An edge trimagic total labeling of H graph of a pathPg and H graph of a pathPy is shown in Figure-2(a) and
Figure- 2(b) respectively.

1 @ * >
30 23
9 O @13
29 22
> @ @5
28 21
10 14
27 20
31
3 @7
26 19
11 @ @15
25 18
4 s
24 17
12@ @16

Figure-2(a)H graph of a pathPg with K; = 40, K, = 41,K; = 48
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1 @ @14
34 26
106 s
33 25
2 @ @ 15
32 b=
11 P 7
31 23
S @ 16
35

30 22
126 o =
29 21
4 @ @ 17
28 20
12@ Do
27 19
5 @ [ =

Figure-2(b) H graph of a pathPq with K; = 45, K, = 46 ,K; = 54
Theorem 2.1.3 An alternate triangular beltATB (n) is an edge magic total graph.

Proof: Let G = ATB(n) with V(G) = {u: 1 < k < n}U{v,: 1 < k < n}

E@G) ={uwuy:1 <k <n—-1U{wv 1 <k <n—13U{wv,: 1 <k <njU{uy v 1 <k <

%}U{u2k+1v2k: 1<k< "2;2} ,mis even.

EG) ={uwuy:1 <k <n—-1U{wv 1 <k <n—13U{wv,: 1 <k <njU{uy v 1 <k <

nz;l}U{UZkHVZk: 1<sks nz;l} ,nis odd.

So,[V(G)| = 2n,

Define f: V(G)UE(G) — {1,2,3, ...,6n — 3} as follows.
flw) =2k-1
f(e) =2k

For this we define following edge function as,

f(upug4q) = 6n — 4k

|E(G)| = 4n - 3.

1<k<n-1

fovps) =6n—2—4k 1<k<n-1

n
fQuyg_1vyy) = 6n+ 3 — 8k 1SkS§

n—2
f(uzp41v2) = 6n—1—8k 1SkST

flyv) =6n+1-—4k 1<k<n

Case:2n is odd.
flw) =2k-1
f(v) =2k

For this we define following edge function as,
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fuugq) = 6n — 4k 1<k<n-1
fovp) =6n—2—-4k 1<k<n-1

n—1
fugp_qvy) =6n+3 -8k 1<k < 5
n—1
fuppvpp) =6n—1-8k 1<k< 5
fuyv) =6n+1—4k 1<k<n

Hence for each edge f(w) + f(v) + f(uv) will form K = 6n. So, an alternate triangular belt ATB(n) is an edge magic
total graph.

Illustration: An edge magic total labeling of ATB(4)and ATB(5) is shown in Figure-3(a) and Figure-3(b) respectively .

1 20 3 16 5 12 7
21 19 1 15 13 11 2
2 18 4 14 6 10 8

Figure-3(a) ATB(4) with K = 24

Figure-3(b)ATB(5) with K = 30
Theorem 2.1.4 An alternate triangular beltATB (n) is an edge trimagic total graph.
Proof: Let G = ATB(n) with V(G) = {u;: 1 < k < n}U{v;: 1 <k < n}

E@G) = {wups: 1 sk Sn— Ul sk <n — BU{wv: 1 S k S njU{ugqvp: 1 <k <
S {tgava 1 < k < i nis even,

EG) = {wups: 1 sk s n— Ul <k <n — BU{wv: 1 S k S njU{ugeqvp: 1 <k <
"YUz vz 1 < k< 2 if nis odd,

50,|V(6)| = 2n&|E(G)| = 4n — 3.
Define f: V(G)UE(G) - {1,2,3,....6n — 3} .
Case:1n is even.
fluy) =2k -1 1<k<n
f(v) =2k 1<k<n
For this we define following edge function,
fupupq) = 6n—2 — 4k 1<k<n-1
f(pvgsq) = 6n—4 — 4k 1<k<n-2
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f(Wn_vy) =6n—4

n
f(qu_1172k)=6n+1—8k 1Sk$§

f(Uz41V2k) = 6n — 3 — 8k 1<k< 5

flupv,) =6n—1-—4k 1<k<n-1
fu,v,) = 6n—3

Case:2n is odd.

fu) =2k—-1 1<k<n
fv) =2k 1<k<n
For this we define following edge function,
flupupyq) = 6n—2 — 4k 1<k<n-1
fvve) =6n—4—4k 1<k<n-2
f(Wn_ivy) =6n—4
FQupi_1vy) = 6n + 1 — 8k 1Sksn;1
n—1

f Uz 41v2) = 6n — 3 — 8k 1<k< >

fyv) =6n—1-—4k 1<k<n-1
fupv,) =6n—3
Hence for each edge f(u) + f(v) + f(uv) will form K; = 6n—2,K, = 10n — 6 &K3; = 10n — 4.

So, an alternate triangular belt ATB(n) is an edge trimagic total graph.
Illustration: An edge trimagic total labeling of ATB(5) andATB(6)is shown in Figure-4(a) and Figure-4(b) respectively.

7 12 9

1 24 3 20 5 16

2 22 4 18 6 14 8 26 10

Figure-4(a) ATB(5)with K, =28, K, =44 ,K; = 46

2 28 4 24 6 20
Figure-4(b)ATB(6)with K; = 34, K, = 54 ,K; = 56
Theorem 2.1.5 The Braid graphB(n) is an edge magic total graph.
Proof: Let G = B(n) with V(G) = {u: 1 < k < n}U{v:1 < k < n}
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EG) ={uwuys:1<k<n—-1}U{nv,ipl1<k<n—-1JU{yv1<k<n—-1JU{y,v:1<k<n-2}
So,|lV(G)| = 2n, |E(G)| = 4n — 5.

Define f: V(G)UE(G) - {1,2,3, ...,6n — 5} as follows.
flu,) =2k—-1 1<k<n
flv) =2k 1<k<n

For this we define following edge function as

fluyuysq) =6n—1—4k 1<k<n-1
f(pves) =6n—3 —4k 1<k<n-1
fluvp) = 6n—2—4k 1<k<n-1
fugsovy) = 6n—4 —4k 1<k<n-2

Hence for each edge f(u) + f(v) + f(uv) will form K = 6n — 1.So0, an alternate triangular belt AT (B,) is an edge
magic total graph.

Illustration: An edge magic total labeling of B(4)andB (5)is shown in Figure-5(a) and Figure-5(b) respectively.

1 19 3 15 5 11 4
2 17 4 13 6 9 8

1 25 3 21 5 17 7 13 9
24 0’9‘ 14 12
2 23 4 19 6 15 8 11 10

Figure-5(b)B(5) with K = 29
Theorem 2.1.6 The Braid graphB (n) is an edge trimagic total graph.
Proof: Let G = B(n) with V(G) = {uy: 1 < k < njU{v,:1 <k <n}
EG) ={wus:1<k<n—-1U{yv 1<k <n—-1U{wv 1 <k<n—-1JU{wv:1<k<n-2}
So,|V(G)| = 2n&|E(G)| = 4n — 5.
Define f: V(G)UE(G) - {1,2,3,...,.6n — 5} .
flu) =2k—-1 1<k<n
fv) =2k 1<k<n
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For this we define following edge function,
fuupyq) =6n—3 — 4k 1<k<n-1
f(pves) =6n—5—4k 1<k<n-2
fQup_qv,) =6n—-6
fWn_qvy) =6n—5
fupvy) = 6n— 4 — 4k 1<k<n-2
fQupsav,) = 6n— 6 — 4k 1<k<n-2
Hence for each edge f(w) + f(v) + f(uv) will form K; = 6n —3, K, =10n—9,K; = 10n — 7.
So, Braid graph B(n) is an edge trimagic total graph.
Ilustration: An edge trimagic total labeling of B(3)and B(4)is shown in Figure-6(a) and Figure-6(b) respectively.

1 11 3 7 5
10 ) 12
2 o 4 13 6

Figure-6(a) B(3)with K; = 15, K, = 21,K3; = 23

1 17 3 13 5 o 7
2 15 4 11 6 19 8

Figure-6(b)B(4)with K, = 21, K, = 31,K; = 33
Theorem 2.1.7 The semi Jahangir graphSJ,, is an edge magic total graph.

Proof: Let G = SJ, withV(G) = {u ,u: 1 <k <n}U{sp:1 <k <n-1}
EG) ={usp:1 <k <n—1}U{spups1:1 <k <n—-1JU{y,u:1 <k <n}
So,|V(6)| = 2n, |E(G)| =3n—2.

Define f:V(G)UE(G) - {1,2,3,...,5n — 2} as follows.

flu) =k 1<k<n
f(se)=n+k 1<k<n-1
f(w) =3n
For this we define following edge function as,
f(uw,sy) =5n—2k 1<k<n-1
f(spupe1) =5n—1-2k 1<k<n-1
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fluu) =3n—k 1<k<n
Hence for each edge f(u) + f(v) + f (uv) will form K = 6n. So, Semi Jahangir graph SJ,, is an edge magic total graph.

Ilustration: An edge magic total labeling of SJsis shown in Figure-7.

1 23 6 22 2 21 7 20 3 19 8 18 4 17 9 16 5
@ @ @ @ @

15

Figure-7 SJswith K = 30
Theorem 2.1.8 The semi Jahangir graphSJ,, is an edge trimagic total graph.

Proof: Let G = SJ,
V(G ={u,up:1 <k <n}U{sp:1<k<n-1}
EG) ={wysp:1<k<n—-U{spups:1 <k <n-—-1JU{yuw:1 <k <n}
So,|V(G)| = 2n&|E(G)| = 3n — 2.
Define f:V(G)UE(G) - {1,2,3,...,.5n — 2}.

flu) =k 1<k<n
f(sp)=n+k 1<k<n-1
f(u) =3n
For this we define following edge function,

flugs,) =5n—2k 1<k<n-1

f(spupq1) =5n—1-2k 1<k<n-1
fuyu) =2n

fupqu) =3n—1-k 1<k<n-2

fu,u)=3n—-1
Hence for each edge f(u) + f(v) + f(uv) will form K; = 6n, K, =5n+1,K; =7n— 1.
So, Semi Jahangir graph SJ,, is an edge trimagic total graph.

Illustration: An edge trimagic total labeling of Sj:is shown in Figure-8.

22 2 21 18 4 17 16 5

9
@

7
@

15

Figure-8 SJswith K; = 30, K, = 26 ,K; = 34
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Theorem 2.1.9 m-Join ofH,, is an edge magic total graph.
Proof: Let G = m-Join of H,,
V(G) = {uy, v, : 1 <k <n}U{u'y, v'kzlskSn}U...U{umk, vl <k <n}
EG) ={wups:1<k<n—- U u' i1 <k <n—13U .. w1 <k <n— U1 <k <
n—1Uv'kv'k+1:1<k<n—1..vmkvmk+1:1<k<n—1U vnu’1Uvnu’1... Uvm—I1numlUun2+1vn2Uu'n2+1vn2...
Ma v™arif nis even.
U {u 24a? ?} n

EG) ={uups:1 <k <n—DUu u 1 <k <n—1}U .. {u™u" el <k<n-1U{mv,1<k<

n—1Uvkv'k+1:1<t<n—1..vmkvmbk+1:1<k<n—1U vnu’lUvnu’1...
U{r™ 1, um U {uuvm} U {u'ﬂv’m} Uu..u {umwvmg}if n is odd.
2 2 2 2 2 2

So,|V(G)| =2mn + 2n,|E(G)| = 2mn + 2n — 1.
Define f: V(G)UE(G) — {1,2,3, ...,.4mn + 4n — 1},

Case:1n is even.

fQuge—1) =k

—_
IA
=~
IN

flug) =mn+n+k

U=y
IA
k-
IA

n

f(vzk_l):E‘l'k 1Sk$
2mn+ 3n n

f(v2k)=—2 +k 1<k<-

[UnN
IA
==
IA

fQ ) =n+k

fWyy)=mn+2n+k

[y
IN
=~
IN
NS NS NS

, 3n
f(UZk—1)=7+k 1<k<

, 2mn + 5n n
fa)=—7—+k lsks<s

fQ 1) =2n+k

[UnN
IA
==
IA

fW ) =mn+3n+k

_
IA
=~
IA
NS NS NS

" 5n
f(U Zk—l):7+k 1Sk$

" 2mn+ 7n n
flw 2k)=72 +k 1sks§
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n
fWy_) =mn+k lsksz
n
fWmy) =2mn+n+k l<ks<3
2mn +n n
fWhy ) =———+k 1<k<-=
2 2
4mn + 3n n
fWhy)=——F—+k 1<k<z
2 2
Case:2n is odd.
n+1
fuge—1) =k 1<k< 5
n—1
fluy) =mn+n+k 1<k< 5
2mn+3n—1 n+1
fwy_ ) =————+k 1<k<
2 2
n+1 n—1
fa) = +k 1<k<
2 2
' n+1
fua-1)=n+k 1<k<—
' n—1
fu'y)=mn+2n+k 1<k<—
) 2mn+5n—1 n+1
fWop) =————+k 1<k<
2 2
' 3n+1 n—1
f ) = +k 1<k<
2 2
" n+1
fu 1) =2n+k 1<k< 5
" n—1
flu 5) =mn+3n+k 1<k< 5
" 2Zmn+7n—-1 n+1
f@ o) =—————+k 1<k<
2 2
" Sn+1 n—1
f ) = +k 1<k<
2 2
n+1
fWmp—) =mn+k 1<k<—
n—1
fwmy,) =2mn+n+k 1<k<—
dmn+3n—1 n+1
f(v’"z;c_l)=f+k l<k<—
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2Zmn+n+1 n—1
f(vak)=f+k 1<k< >

For both cases we define following edge function as,

fuups) =4mn+4n—k 1<k<n-1
Un . vn ) =4mn+ 3n ,n is even
f( 71 5)
f (uwvﬂ) =4mn+ 3n ,n is odd
2 2
fpvgy) =4mn+3n—k 1<k<n-1
f(vu'y) = 4mn + 2n
fU gt jy1) = 4mn+2n—k 1<k<n-1
Un vn)=4mn+n ,n is even
f( E+1 E)
f (dgl/g) =4mn+n ,nisodd
2 2
fW LV s) =4mn+n—k 1<k<n-1
f@u'y) = 4mn
f™ L, u™) =2mn + 4n
f@W um™) =2mn+4n—k 1<k<n-1
u™n  v™n ) =2mn+ 3n ,n is even
f( 7+l 7)
f(um@vmm> =2mn+ 3n ,n is odd
2 2
f™ ™) =2mn+3n—k 1<k<n-1

Hence for each edge f(u) + f(v) + f(uv) will form K = 5mn + 5n + 1.So, m-Join of H,, graph is an edge magic total
graph.

Ilustration: An edge magic total labeling of 1-Join of Hsand 2-Join of H, graph is shown in Figure-9(a) and Figure-
9(b) respectively.

Figure-9(a) 1-Join of Hz with K = 31
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Figure-9(b) 2-Join of Hy with K = 61
Theorem 2.2.0m-Join ofH,, is an edge trimagic total graph.

Proof: Let G = m -Join of H,
V(G) ={u,,v, 1<k <n}U{uy, v’k:ISkSn}U...U{umk, vl <k<n}

EG) ={wups:1<k<n—-1U u' i1 <k <n—1}U .. u"u" 1 <k <n- U1 <k <
n—1Uv%v'k+1:1<k<n—1..vmkvmpi+1:1<t<n—1U vnu'lUvnu"1.. Uvm—I1numlUun2+1vn2Uun2+1vnZ...
Uiu™n  v™ntif niseven.

{ 7+l g}

EG) ={wup1<k<n—-10UL 1 <k<n—1}U..u™u" el <k<n—-1U{ymv,:1<k<

n—1Uv%v'k+1:1<k<n—1..vmivmpi+1:1<t#<n—10 vnu'lUvnu’1...
U{v™ 1, um3U {umvm} U {u'ﬂv'w} U..U {umn_ﬂvmﬂ}if n is odd.
2 2 2 2 2 2

So,|V(G)| =2mn + 2n&|E(G)| = 2mn + 2n — 1.
Define f: V(G)UE(G) - {1,2,3, ... Amn + 4n — 1}.

Case:1n is even.

n
f(uzi-1) = k 1Sk55
n

fuy)=mn+n+k ISkSE
Wai1) =2+ k 1<ks<-
fWak— =3 sk=5
2mn+ 3n n
fy) =——— 1<k<s
2 2

, n
f(qu_1)=n+k 1Sk$§
, n
fw,)=mn+2n+k ISkSE
W )—3n+k 1<k<o
[ 2k-1) = 2 sh=5
) 2mn + 5n n
fu)=—F—+k 1<k<:
2 2

" n
f(u 2k—1)=2n+k 1SkSE
" n
fu ;) =mn+3n+k ISkSE
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@ ) = 2k 1<k<®
f 2k ) =k=5

" 2mn+7n n
fw 2k)=T+k 1Sk£§

n
f@Wma—1) =mn+k ISkSE
n
fWy) =2mn+n+k 1<ks<z
2mn+n n
fWMopo1) =————+k 1<k<-
2 2
4mn + 3n n
fWmy)=———+k 1<k<-
2 2
Case:2n is odd.
n+1
fQuze—1) =k 1<k< 5
n—1
flugy) =mn+n+k 1<k<—
2Zmn+3n-—1 n+1
fy—1) =—————+k 1<k<
2 2
n+1 n—1
fa) = +k 1<k<
2 2
' n+1
fup-1)=n+k 1<k< >
' n—1
fuy) =mn+2n+k 1<k< >
. 2mn+5n—1 n+1
fagoy) =————+k 1<k<
2 2
f ) = +k 1<k<
2 2
" n+1
fw 1) =2n+k 1<k< >
" n—1
flu o) =mn+3n+k 1<k< >
" 2mn+7n—1 n+1
fW ) =——F—+k 1<k<
2 2
" 5n+1 n_l
f )= 5 +k 1<k< 5
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For this we define following edge function,

fuupyq) =4mn+4n—k

un, . vn ) =4mn+ 3n n even

f( 5+l 5)

f (uﬂvw) =4mn + 3n n odd
2 2

fpvpsq) =4mn+3n—k

n+1
f(umZk_1)=mn+k l_k_ 2
n—1
fWmy) =2mn+n+k 1<k >
dmn+3n—1 n+1
fWM o) =————+k 1<k<
2 2
2Zmn+n+1 n—1
f(vak)ziz + k 1<k< 2

1<k<n-1

1<k<n-1

f(vu'y) = 4mn + 2n

fu U pyy) = 4mn+2n —k 1<k<n-1

f (u'gﬂv'g) =4mn+n neven
2

f(u'mv'w) =4mn+n n odd
2 2

fW v ey) =4mn+n—k 1<k<n-1

fau'y) = 4mn

f™ L u™) =2mn + 4n

fW™u™e) =2mn+4n—k 1<k<n-1

f (um1+1vm1) =2mn+ 3n n even
2 2

f (umwvmm) =2mn+ 3n n odd
2 2

f™v™ ) =2mn+3n—k 1<k<n-3

fwm™, v ) =2mn+2n+1
fwm™,_1v",) =2mn+2n+ 2
Hence for each edge f(u) + f(v) + f(uv) will form K; =5mn+5n, K, =5mn+5n+1,K; = 5mn + 5n + 2.S0,
m —Join of H, is an edge trimagic total graph.
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Illustration: An edge trimagic total labeling of 1-Join of Hsand 2-Join of H, graph is shown in Figure-10(a) and Figure-
10(b) respectively.

@1
47

Q13

46 M

2
45

Q14 16

39
Q17
38

6
37

@18

36

31

@21
30

28

70
29
@22

27
23
25

Q12
26

@24

Figure-10(b) 2-Join of H, with K; = 60,K, = 61, K; = 62
Theorem 2.2.1. TheH — super subdivision of a path HSS(B,) is an edge magic total graph.

Proof: Let G = HSS(B,),

— @ 1) ) )
VGO ={we,  UWgesny  Ugeani Wiy Y+ 1=k =n—1U{u,}
- 1) ® (2) ) ® €Y ) €Y
E(G) = (Uil rryr WiGenWihrn) » Yh e ks Dk » Ukr D Yikr i  Wet UGy 1 Sk <n—1}

5n—4, |[E(G)| = 5n —5.

So, V(G| =

Define f: V(G)UE(G) - {1,2,3, ...,10n — 9} as follows.

Case :1n is even.

n
f(uze—1) =5n+1—5k 1<k<-
n—2
Fuy_g) =5k + 1 1<sks<—
(€3] _ n
f( Uln1-2k) (n+2— Zk)) =5k —2 1<k< 2
® _ n
f(”Zk(Zk—l)) =5n—1-5k 1<ks<;
£ (U ean) = 51— 2 = 5k l<k<n=?
2k(2k+1) sks—
f(u(l) )=5k-1 1<p<m?
(n+1-2k)(n—2k) =0=""
@ _ n
fF(u@) 1) = 5n — Sk 1<k<z
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2 _ n—2
f(u(n—Zk)(n—2k+1)) =5k 1<k< 5
2 _ n—2
f(u(2k+1)2k) =5n—3-5k 1<k< 5
O] _ n—2
f((nZk)(n2k1))—5k+2 1<k< >
2
FD ) =1, fau) =2
Case:2n is odd.
n—1
f(uz) =5n—1-5k 1<ks<—
n—1
fuy_pi) = 5k + 1 1<k<—
@ _ n—1
f(u(n+1 —2k)(n— 2k)) =5k—1 1<k< 5
n—1
f(uS?C 1)Zk)=5n+1—5k 1<k< >
) _ n—1
f(u(2k+1)2k) =5n—3-5k 1<k< >
® _ n—1
f(u(n+1 —2k)(n+2- Zk)) =5k -2 1<k< >
) _ n—1
f( Uk (2k— 1))—5n—5k 1<k< >
n—1
f(u(n —2k)(n— 2k+1)) =5k 1<k< 3
@) _ n—1
f(qu(2k+1)) =5n—-2-5k 1<k< >
) _ n—3
f (u(n—zk)(n—Zk—l)) =5k+2 1<k< 5
2
f(u‘r(l()n—l)) =1, f(u,) =2
For both cases we define following edge function as,
f (uulgesry) = 5n.— 8+ 5k l<k<n-1

f(ukﬂuglgrl)k) =5n—4+5k 1<k<n-2
f (s uitrry) =5n—6+5k  1<k<n-1
f(ulgsnytinsy) =5n—7+5k  1<k<n-1
f(uSptry) =5n—5+5k  1<k<n-2
f (unulpy_yy) = 10n = 10

(€Y} _
f(un(n—l)un(n—l)) =10n-9
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Hence for each edge f(u) + f(v) + f(uv) will form K = 25";” ,nisodd and K = 25n2—18

,n is even. So, HSS(P,)
graph is an edge magic total graph.

Illustration: An edge magic total labeling of HSS(P;) and HSS(P,)is shown in Figure-11(a) and Figure-11(b)
respectively.

@s 2

[
12 16 17 20
11 3
o = ® 7
14 19
13 15 18 21
@5 10 a8 @

Figure-11(a) HSS(P3) with K = 29

®:>

17 30
9

18 31

@15 @1

Figure-11(b)HSS(P4) with K = 41
Theorem 2.2.2TheH — super subdivision of a path HSS(B,) is an edge trimagic total graph.

Proof: Let G = HSS(B,)

— ® 1 ) @)
V(G) = {u, U sty Uierk » Ynckany » Yoerne © 1 S k< n—13U{u, }

_ @ @ 2 1) (€5) 1) (2) (€9)
E(G) = { Wy Gy » UpeGer 1y W (1) » Yk e D Yk Dk » Yt i Yk 1k » Wi Ugayg 1 S k< n—13

So,[V(G)| = 5n — 4 &|E(G)| = 5n — 5.
Define f:V(G)UE(G) - {1,2,3, ...,10n — 9} .

Case:1n is even.

Fluge_y) = 5n+1— 5k 1<ks?
Ftyzi) = 5k +1 1Sk$n;2
f (ugrll?l—l—Zk)(n+2—2k)) =5k —2 1<k Sg
f(ugc)(Zk—D) =5n—-1-5k 1<k Sg
f(uSiarsn) = 5n— 2 — 5k 1Sk5”;2
f (uérlz)Jrl—Zk)(n—Zk)) =5k—-1 1<k< n—2
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f(ug?é—l)Zk) = 5n — 5k

f(”olzk)m 2k+n) =5k

@ _
f(qu+D2k)_‘5n'—3-—5k

f@Mmesz)=5k+2

f(u’%—l)) =1, f(u,) =2

Case:2n is odd.

f(uy) =5n—1-5k
f(un—zk) =5k+1

f(ugrll)ﬂ —2k)(n— Zk)) =5k—1
f(ugi 1)2k) =5n+1-5k
f(u(l) )=5n—3—5k

(2k+1)2k

! = 5k — 2

Unr1-2i)(n+2- Zk))

G
f(uSiai—n) = 5n.— Sk
(4 o) = 55
f@namn)=5n—2—5k

f((nzmmzkn)=5k+2

fufoy) =1, fw) =2

For this we define following edge function,

f (ukul(cl(3<+1)) =5n—8+5k

1
f@““%&na=5n—4+5k
® )] _
f (uk(k“) (k+1)k) =5n—6+ 5k
1 2) _
f( k(k+1)uk(k+1)) =5n—-7+4+5k

(€)) ) _
f( (k+1)ku(k+1)k) =5n—05+ 5k
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f (unur(ll(zl_l)) =10n-9

1
f (Un-ulgy_yy) = 100 — 10

So, HSS(P,) graph is an edge trimagic total graph. Hence for each edge f(u) + f(v) + f(uv) will form

25n-19 25n—17 25n-15 25n—20 25n-18 25n-16
Ky = 2 .KzzT.IQ: T’KZ: > =

)KS_ 2

nisoddand K; = n is even.

Illustration: An edge trimagic total labeling of HSS(P;)andHSS(P,)is shown in Figure-12(a) and Figure-12(b)
respectively.

®s 2 ®=
12 16 17 21
11 a 3
<« @ 7
14 19
13 15 18 =20
o5 10 8 @1

Figure-12(a) HSS(P3) with K, = 28 ,K, = 29, K3 =30

@16
17 21 22
.? 14 13
19 24
18 20 23
@15 7 5

Figure-12(b)HSS(P,) with K; = 40 ,K, = 41, K3 = 42
Theorem 2.2.3A F — tree FP,is an edge magic total graph .

Proof: Let G=FB,, V(G) ={u, : 1 <k <n}iU{v,w}

E(G) = {(wette11): 1 < k < n— BU{(uy—1v)}U{(w,w)}
So, [V(G)| =n+2&|E(G)| =n+1.
Define f:V(G) — {1,2,3, ..., 2n + 3},

Case:1n is even.

f(ug-1) =k 15k§g
f(qu)=n1—2+k 1Sksn;2
fu,) =n+2
fw)=n+1
Fy="22

Case:2n is odd.
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n—1
fuge—1) =k 1<k<—
n+3 n—1
fluy) = +k 1<k<
2 2
n+3
fw) ==
n+1
fo)=—
fw)=n+2
For both cases we define following edge function as,
UpUp41) = &N + 4 — < <n-
(Uppsr) =2n+4 —k 1<k 2

fup_1v) =n+5
fu,w) =n+3
f(un—lun) =n+4

5n+12 5n+13

,n isodd. So, F —tree of path

Hence for each edge f(uw) + f(v) + f(uv) will form K = ,nisevenand K =

P, FPB, graph is edge magic total graph.
Ilustration: An edge magic total labeling of FP, andF P; graph is shown in Figure-13(a) and Figure-13(b) respectively

5 3
19 I7

@

4 10 2 8 6

Figure-13(a)FP, with K = 16

@
1 11

1‘ 13 g 12 g 11 6 9 4
Figure-13(b)FP5 with K = 19
Theorem 2.2.4A F — tree FP,is an edge trimagic total graph .
Proof: Let G = FB, withV(G) = {u, : 1 <k <n}U{v,w}
E(G) = {(upur41):1 < k < n— BU{(up 1) }U{(u,w)}
So, [V(G)| =n+2&|E(G)| =n+1.
Define f:V(G) = {1,2,3, ...,2n + 3} .

Case:1n is even.
n
fQuge—1) =k 1SkSE

n+2 n—2
fug) = 3 +k 1<k<

flup)=n+2
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fw)=n+1
n+2
fw) = >
Case:2n is odd.
n—1
fugk—1) =k 1<k< 3
n+3 n—1
f(qu) = +k 1<k<
2 2
n+3
fluw,) = >
n+1
fw) = >
fw)=n+2
For this we define following edge function,
fluyups) =2n+4—k 1<k<n-2
fup1v) =n+5
fu,w) =n+4
f(un—lun) =n+3
Hence for each edge f(u) + f(v) + f(uv) will form K; = 5";10 K, = 5":12 Ky =221 1 s even and K =
5";11 K, = 5”;13 Ky =22 s odd. So, FP, graph is an edge trimagic total graph.

Hlustration: An edge trimagic total labeling of FP,and FPs graph is shown in Figure-14(a) and Figure-14(b)
respectively.

5 3
Ig IB
@ @
1 4 10 2 7 (S

11

3 7
Io 19
@ @ @
2 11 & 8 =

1 13 5 12

Figure-14(b)FP, with K, = 18 ,K, = 19 ,K; = 20
Theorem 2.2.5H © K; graph of a path B, is an edge trimagic total graph.
Proof: Let G = H O K; graph of a path P,

Consider two copies of path B, with vertices uy, u,, ..., u,&vy, vy, ..., v,. Join vertices uy, u,, ... , u,, with vertices s,
Sy, ...,S, and vy, vy, ..., v, With vertices tq, t,, ..., t,, to obtain HOK; graph of a path B,.

V(G) = {u, v, Siuti: 1 <k <n}&
E(G) ={(wpups1): 1 <k <n—1JU{(vpvpp1): 1 <k <n— JU{(uese): 1 <k < njU{(vptp):1 <k <
nUun+12vn+12:nis odd .OR
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EG) = {(upup1): 1 <k <n— 1JU{(vpvp41):1 <k <n— 13U{(ues,): 1 < k < njU{(vptp): 1 <k

< n n ). 1 .
<n}Uu {(ui“ v?) nis even}
So,|V(G)| = 4n&|E(G)| = 4n — 1.

Define f:V(G) - {1,2,3,...,8n — 1}.

Case:1n is even.

fuze-1) =k
flug) =n+k
fon) =5+k

3n
f(war) =5+ k

f(s2p—1) =3n+k

f(sa) =2n+k

n
f(ta—1) = -t k

5n
f(tax) =7+ k

For this we define edge function,
fupug,) = 6n—k
f(Uzk—1S2k—1) = 8n — 2k
fuyesa) =8n+1-2k
[ Vi) =5n—k
f(Wak—1ta-1) = Tn — 2k
foyty) =7n+1 -2k
f(ugﬂv%) =5n

Case:2n is odd.

fuge—1) =k
1
Flum) ="2=+k
n—1
f(ak-1) = > +k

f(UZk) =3n+k
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3n—1 n+1
f(s2p-1) = +k 1<k<
2 2
n—1
flsy) =n+k l<k<—
n+1
fta—) =2n+k 1<k<—
Sn+1 n—1
f(ta) = +k 1<k<
2 2
For this we define edge function
fuugy) =8n—k 1<k<n-1
fys)=n+1—-k 1<k<n
flyty) =6n—k 1<k<n
fv) =5n—k 1<k<n-1

f (umvn_ﬂ) = 6n

2 2

So, H © K; graph of a path P, is an edge trimagic total graph. Hence for each edge f(u) + f(v) + f(uv) will form

Ky =22 K, =10n+1,K; =222 nisoddand K; = 7n +1,K, = 11n, K3 = 11n + 1 niis even.

Ilustration: An edge trimagic total labeling of H © K; graph of a path P, and H © K; graph of a path Pzis shown in
Figure-15(a) and Figure-15(b) respectively.

13 @———————@ 1 s @— @5
30 26

23 19

21 17

10 @—2 &6 f ——————— @12
25

Figure-15(a) H © K, graph of a path P, with K; = 29 ,K, = 44 ,K3; = 45

5 @———————@ 1 Rl e — 4
21 17
23 14
4@ & RTY @°
20 18 16
22 13
6 @———————— @2 12 @——————————— @5
19 15

Figure-15(b) H © K, graph of a path P; with K; = 27 ,K, = 31 ,K3; = 35
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CONCLUSION

In this paper we have shown thatH —graph of a path B, ,Alternate triangular belt graph ,Braid graph , Semi Jahangir
graph , m —Join of H, , H —super subdivision of a path B, are edge magic total graph and H —graph of a path B,
,Alternate triangular belt graph ,Braid graph , Semi Jahangir graph , m —Join of H,, , H —super subdivision of a path B,,
F —treeare edge magic total graphs andH —graph of a path B, ,Alternate triangular belt graph ,Braid graph , Semi
Jahangir graph , m —Join of H,, , H —super subdivision of a path P, are edge magic total graph and H —graph of a path B,
,Alternate triangular belt graph ,Braid graph ,Semi Jahangir graph , m —Join of H,, , H —super subdivision of a path
P, F —tree,H © K; graph of a path P, are edge trimagic total graph. We can discuss more similar results for various
graphs.
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