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Abstract: A4n edge magic total labeling of a graph G(V, E) with p vertices and q edges is a bijection f: V(G) VE(G) — {1,
2, ..., ptq} such that fiu) + fluv) + fiv) is a constant k for any edge uv in E(G). If there exist two constants k; and k; such
that the above sum is either k; or k», it is said to be edge bimagic total labeling. A total edge-magic (bimagic) graph is called
super edge-magic (bimagic) if {V(G)) = {1, 2, ..., p} and it is called superior edge-magic (bimagic) if f{E(G)) = {1, 2, ..., q}.
In this article we exhibit the superior edge magic and bimagic labeling for some connected and disconnected graphs.
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1. Introduction:

All graphs considered in this article are finite, simple and undirected. A graph G with p vertices and q
edges is called total edge magic if there is a bijection £: V(G) w E(G) — {1. 2. ... p+q} such that f(u) + fluv) +
f(v) is a constant k for any edge uv in E(G). The original concept of total edge-magic graph is due to Kotzig and
Rosa [6] and they called it as magic graph. A total edge-magic graph is called a super edge-magic if f(V((z)) =
{1. 2. ... p}. Edge bimagic total labeling was introduced by J. Baskar Babujee [1] and studied in [2]. A graph
G with p vertices and q edges is called total edge bimagic if there exists a bijection £: V(G) u E(G) — {1. 2. ....
p+q} and two constants k; and k, such that f(u) + fluv) + fi{v) is either k; or k, for any edge uv € E(G). A total
edge-bimagic graph is called super edge-bimagic if f{V(G)) = {1. 2. ... p} and it is called superior edge bimagic
it f{EG) = {1.2....q}.

Definition 1.1: A graph G with p vertices and q edges is called total edge magic if there is a bijection f: V(G) v
E(G) — {1.2. ... ptq} such that f{u) + f(uv) + f(v) is a constant k for any edge uv in E(G).

Definition 1.2: 2] A bijection f: V(G) u E(G) — {1. 2. ... p+q} is said to be super edge bimagic total labeling
of G if there exists two constants k; and k, such that f{u) + fluv) + f{v) = k; or k; for any edge uv in E(G) and

f(V)={1.2. ...p}.

Definition 1.3: [4] A graph G = (V. E) with p vertices and q edges has a superior edge magic total labeling if
there is a bijective function f: V «w E—{1, 2...., ptq} such that f{u) + fluv) + f(v) is a constant k for any
uv € L(G). where f(E(G)) = {1.2. ....q}. Ifflw) | fluv) I f(v) arc all distinct for all uv € L(G). then the graph
is called superior edge antimagic total labeling.

A graph which admits superior edge magic (antimagic) total labeling is called superior edge magic (antimagic).

Definition 1.4: [3] If Gi(p,. qu) and Gy(p:. qz) are two connected graphs then the graph obtained by super-
imposing any selected vertex of G, on any selected vertex of Gy is denoted by G, 0G, . The resultant graph
confains p; + p, — 1 vertices and q; + q, edges. In general. there are p; p, possibilities of gefting G, 0G, from

G, and G..

Definition 1.5: [7] An alternate triangular snake A(T,) is obtained from an even path vy. v,. ....vy by joining

v; and vy, to a new vertex y; fori=1, 3, ..., 2k-1. That is. every alternate edge in the path is replaced by triangle
Cs.
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In this article, the graphs C,: 0 (K, ,,tK,;). Friendship graph F,, ( Py Em % A(Ty). (P,+nK;) wK,y ,and

1.m

1P; U Ky g are shown (0 admit superior edge magic and bimagic labeling.

2. Superior edge magic and bimagic labeling for connected graphs

Theorem 2.1: There exists at least one graph G from the class C:; o (K +K;), when n is odd that

I.m
admits superior edge bimagic total labeling.

Proof: Let G = C:: o (K
andedge set E(G) =E; W E, UEs W E4,U Es where E; = {uju - L <i<n-1 . E;={uvi 1 <i<n}. E3={v\W,
1<j=m}. Es= {wle 1l <j<m }.Es = {mu, . wivil. A bijective function £ V(G) u E(G) — {1. 2. ...
4n+3m+2} is given below.

(1) Tor cdges in Ly

+K,) be the graph with vertex set V(G) = {w. i, wi: 1 <i<n.1l<j<m} u fw'}

1, my

Fori=1ton-1: letflu;u,,,) =1.

u+l 1+1

Fori=1ton: wheni= I(mod?2). letflu;)=3@n+m+1)+—-—.and
when 1= 0(mod 2). letf(u,) = 4n+3m+3- L
2

Therefore, fori=1 to n-1. we have

) n+l  1+1 ) 1+1 n+l11
when 1= I(mod 2). f(u;) + flu;u,,,) + flu,,) = G@+rm+1)+ -— )+ +(4m+3m+3-—) = Tn+6m+ = kl )

2 2 2 2

and

. 1 . o+l 1+2 n+11
when 1= 0(mod 2). f(u;) + flu;u,,,) + fu,.,) = @n+3m+3-— H+G@O+m+1)+ -— ) =Tn+6m+ = kl )

2 2 2 2
(1) For edges in E,
Fori=1 ton: let f(v )=2n+3m+2+i.
. . ) . ) _ i+1
Fori=1ton: wheni= l(mod2). let f(u,v,)=2n+1-— and
. _ . . n+l 1
when i = 0(mod 2). letf(u,v,) =n+—-——.
Therefore, fori=1 to n. we have
when 1 = 1(mod 2).
+1  1+1 1+1 . +11

f(u,) + flu; v, I+ f(v;) =3 (11+1n+1)+n— -'—)+(211+1-1— y+H(2n+3m+2+) = 7n+6m+ T k] .and

. . . . 1 n+l 1 . n+11
when 1= 0(mod 2). f(u;) + flu,v, ) + {v,) = (4n+3m-—)+(n+ -— )+(2n+3m+2+i) = Tn+6m+ = kl .

2 2 2 2

(iii) For edges in E;
Forj=1tom: let f{w j) =2n+3m+3-j . flv,w j) = 2n+j. Hence we have,
fw ; )+ f(\-\-’j v,) + f{v)) = Qo+3m+3-)+20+)+(2n+3m+3) = 6(n+rmr+1) =k, .

(iv) For edges in E4
For j— 1 to m: let f(wlw i) - 2n+m+1+j and fiw!) — 2(n+m+1) . Hence we have,

flw ) + fow wh) + fiw') = 2or-3mr34)+H2nrr 14) +Q2(orur+ 1) = 6(ormrt1) =k,
(v) For edges in Fs
Let f(wlvl) =2n+mr+1. flu,u ) =n. Then we have.

fvy) 1 f(wlvlj [ f(wl) =(2n3mi3)2n'm!'1)12(n'm!1)=6m'm!1)=k,.and
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. . . - n+1 - n+l1
ftu,) + fu,u,) + )= Gm+3n+ — +2)+n+(3(n+m+1)) = Tn+ém+ —— =Kk, .

n+1

We observe that there are two constants k; = 7n+6m+ and k, = O(ntnr+1) such that for cach edge

-

uv in E(G). f(u) + f(uv) + f(w) is either k; or k.

Hence the graph G=C, 0 (K, ,,+K,) admits superior edge bimagic total labeling.

Theorem 2.2: Friendship graph F,, , n > 3 admits superior edge bimagic total labeling.

Prool: Let G =F, be the Friendship graph with vertex set V(G) = {w. ui. v; : 1 =1 =1} and edge sel E(G) = E,
UEuE where Ej={wy; : 1 <i<n}.Ey={viw:1<i<n}, E;={wv;:1<1<n}. We define a bijective
function £ V(G) U E(G) — {1. 2. ....5n+1} as follows.

Case (1):nis odd

(i) For edges in E,

Fori=1 to n: let flu,)=3n+1+, flu,;w)=3n+1-iand f{w)= 3n+1 then we have.

flu,) + flu,w) + fiw) = B+ 1+H)+Bn+1-1)+3n+1) =9n+3 =k, .

(ii) For edges in E,

n+
. and

1 i+1 n+l 1+l
12- flv,w) = 2n— I
2 2> 2> 2>

TFori=1ton: when i = 1(mod 2). Iet f{v;) =4n!

. _ i i
wheni=0(mod 2). let f(v.l) =5n+2-— . f(viw) =n+— .
2 2
Therefore. for 1= 1 to n. we have
1+1 n+l 1+l
H+(2n-—+
R

wheni=1(mod 2). f(v;)+ f(v,w) +f(w) = (411+2+n—+1 - #(3n+l) =9n+3 =k, . and

"

-

when1=0(mod 2). f(v;) + f(v,w) + f(w)= ('511+2-i)+(11+i)+(311+1) =9n+3 =Kk, .
(iii) For edges in E;
i+1

Fori=1ton: wheni = 1(mod 2). let f(v,u,) =n+1-—. and

. n+l i
when i=0(mod 2), let flvyu,)= — —

Then. fori=1 ton. we have

11 111 nlil . nll
+2-— ) Hn+1-— )+ 3n+1+H) = Sn+3+

ol 2 2 >

1n

when 1= I(mod 2). f(v;) + fiv,u,) + f{u,) = (4n+ =k,.and

1 1 1 1
when i = 0(mod 2), 1(v,) + t(v,u,) + t{u,) = (5n+2- = y+( = -2 j+@n+1+i) = 8n+3+ 2 =k, .

5

Case (ii): n is even
(i) For edges in E,
Fori=l to n: let f{u,) =3n+1+ . flu;w) =3n+1-i. f{w) =3n+1 then we have.
f(u,) + flu,w) + fiw) — G+ 1+)+Bn+1-)+3n+l) — In+3 =k, .
(i1) For edges in E,

i+

Fori=1ton; wheni = 1(mod 2). let f(v,)= 5n+2- flv,w) = 11+1J,:—l .and

"

when 1= 0(mod 2). let fv;) = IS, U, Sl [{v,w) = T S

Then fori=1 to n. we have

i+1 1+1
when i = 1(mod 2). f(v;) + f{v,w) + f{w) = (Sn+2- ' Hn+ 11 +(3n+1) =9n+3 =k, . and

-
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when i = 0(mod 2). f(v;) + flv,w) + f(w) = (JrnJri +2-i)+(n+ z +i)+(31]+] )=9n+3 =k, .

2 2 2 2

(1ii) For edges in E;
1+1
. and

Fori=1ton: wheni=l1(mod2). f{v,u,)= 2

when i = 0(mod 2). f(viui) = 111-l .
2

Then. for 1= 1 to n. we have

i1 i1 nil

when i = 1(mod 2). f(v;) + f(v;n,) + f(n,) = (3n+1+i)+(i+1- H(5N+H2-—) = Kn+3+
] al 2> ol

=k, .and

when 1 = 0(meod 2). f(v ) +f(v,u )+ f{u ) = Go+1+)+n- ' F(1n+ ot )= 8n+3+ "= k,.

-

We observe that there are two constants k; and k, such that for each edge uv in E(G). f(u) + fluv) + f(v) is either

. ) . L. ntl .
k; or k. If nis odd. then the constants are k;, =9n+3and k, =8n+3+—. If nis even. then the constants
- 2

n . . . . .
are k;, =9n+3 and k,=8n+3+—. Hence the graph F,, (n = 3) admits superior edge bimagic total labeling.

2

Definition: 2.3: LetG=(P,: Km ). 1= (2 or 3) be a graph obtained by joining the two pendant vertices of the
path P, to misolated vertices.

‘Theorem 2.4: When n is even the graph G=( P,: Km ), 1> 2 admits superior edge magic labeling.

Proof: Let G = ( Py : Km ) be the graph with vertex set V={u. vj: 1 =i=n. 1 =j=m} and edge set E=E; U
Er U Eswhere Ey= {wvj: 1 <j<myj. By = {u 0 1 £1=<n-1}, Es= {upv;: 1 <j <mj. We define a bijective
function £ V(G) U E(G) — {1.2. ... 3m+2n-1} as follows.

(1) For edges in E;

TForj =1 tom: let fluvy) =J. f(v]-) =3min! E-j and lct f(u;) =3m2n—1. Then we have.,

flu,) + ftvj) + ftulvj) =(3m+2n —1)+j +(3111+11+2 -j)= 6m+— —1=k.
(ii) For edges in E, i _
Fori=1 ton-1: let fluu.,;) = m+i and let flu,) = 2m+n.

i—1

Fori=1ton-1: wheni=I(mod 2). let f{u;)=3m+2n—-1- . and

5

when i = 0(meod 2). It f(u;) =2min! 2L

> '

Therefore. fori= 1 to n-1. we have

wheni=0(mod 2). f(u,)+fuu,, ) +fu, )= Cm;+n+ Tz y+H(m+)+(3m+2n-1- l) — 6m+— -1 =k, and

2 » 2 il

i1 i1 7
wheni=1(mod 2). f(n,)+ fuu,,,) + ;) =Gm+2n -1 —L—)+(m+i)+(2m+n+i_L)= 6m+——1=k
(1ii) For edges in E;

Forj =1 tom: Ict f{u,v;) =min! j—1 then we have,

-

7
flu )+ flu, v j) +flv j) = (2m+n)+(m-+n-1+j)+3m+n+ z -j) = 6m+ 2 1=k,

n
We observe that there is a constant k = 6m+——1 such that for each edge uv in E(G). f(u) + fluv) + fiv) =k

?

Hence the graph G — ( P, : Km ) admits superior edge magic total labeling.
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Example 2.5: superior edge magic labeling of a graph ( Pg. K4 »is shown in figure 1.

Figl:k; =44

Theorem 2.6: When n is odd the giraph G=( P, : Em Y, n >3 admits superior edge bimagic labeling.

Proof: Let G=(P,: K ) be the graph with vertex set V= {u. v;: 1 <i<n. 1 <j<m} and edge setE=E; U
E, UEswhere Ey = {uyv;: 1 <j<mj. E; = {uu, : 1 <i<n-1}. Es = {y,v;: 1 <j<mj. We define a bijective
Tunction [ V(G) U E(G) — {1. 2. ... 3m+2n-1} as [ollows.
(i) For edges in E;

n-—1 n-1

—J and let flu,) = 3m+n+

2 )

Then we have,

Forj=1 tom: let f{u;v;) = m+n-1+. ﬁvj = 3m+n+

n-—1

flu,) + f(ulvj) + f{vj) = (3m+n+ y+H(m+n — ]+j)+(3111+11+E -j))=7m+4n-2=Kk,.

)

(i1) For edges in E,

Fori=1 to n: let f{uyu;.;) = m+n-i.
-1 i+l

+— . and

ol )

Fori=1ltwou  wheni=1@nod?2). letf(u;)=3urrn-1+

wheni1=0(mod 2). let f{ui) =2m+n -1+ i.

Therefore. fori=1 to n. we have
wheni=1 (mod 2).

n—1 1+1 ) 1+1 Tn—3

flu,) + flu,u,, ) + flu, )= Gomn -1+ +—)y+Hm+n —1) +@m+n — 1+ —) = 6m+ =k,.and
2 2 2 2 -

when 1 =0 (mod 2).

i . n—1 i+2 n—3
fu;) + f(u,, ) + flu;u,, ;) = Gm+2n—1+—)+m+n — )+Gm+n-1+ +—) =6m+ =k,.

2 2 2 2
(iii) For edges in E;
For j =1 tom: let f{u,v;) = j and Iet f{u,) = 3m+2n-1. Then we have.

-1 Tn-3

flu, )+ f(uuvj )+ f(vj) = (3m+2n — Hj+(Gm+n+ i j) =6m+ z =k,.

o) ol

Tn —
We observe that there are two constants k; = 7m+4n -2 and k, = 6m+

“

such that for each edge uv in

E(G). f(u) + f(uv) + f(v) is either k; or k,. Hence the graph G = { P,: Em » admits superior edge bimagic total
labeling.
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Theorem 2.7: Alternate triangular snake graph A(T,) , n > 2 admits superior edge bimagic total labeling.
Proof: Let G — A(T,) be the graph with vertex set V— {u. v w;: 1 =i=n} andedgeset E-E; v E, UE; UE,
VEswhere E;j= {vp Wy, 021=n-1}1 . Ey= (W Vg1 10212 0-1}. Es= {Up, Wy, 01202}, Es= {Uuy,; vy O
<1=n-2} and E; = {u;w;. vy}, A bijective function £ V(G) w E(G) — {1. 2. .... Tn—1} is given below.
(1) For edges in E,
For 1= 0 to n-1: let f{vy;wy) = 2i+1. f(v,;) = 6n-1-1 and f(w,;) = 7n-1-1 then we have.
f{vn_i) +f(v i) fw 11_i) = (6n-1-1)+2i+1)+H7n-1-) = 13n-1 = k1 )
(i) For edges in E,
For 1= 0 to n-1: let f(v,;.;) = 6n-1 and f{w,;v,;.;) = 21 then we have.
fw, J+fw v . D+fv ..) ="Tn-1-i2itn-i=13n-1=k;.
(iii) For edges in E;
For 1= 0 to n-2: let f{u,;) = 5n-2-1 and f(u,;w, ;) = 2n+2i+1 then we have.
flu )+ w H+fw ) =0Gn-2-)+2o2i+DHTn-i-1)=14n-2 =k, .
(iv) For edges in E4
For 1= 0 to n-2: let f{u,;v,;) = 2(n+i+1) and we have,
fu, ;) +fu, v, )+ v, ;) )=0Gn-2-)+2@+1+H)H6n—-1-1) = 13n-1=Kk, .
(v) For edges in E;
Let f(u;) = 5n — 1. f(vy) = 5n. f{wyvy) =4n-1. f{w;) = 6n and f{u;w;) = 2n. Then we have,
flu,) + tu,w,) + 1w, ) = (Sn- D+2n)+H6n) =13n 1=Kk, . and
fluy) + f(vy) + f{uy;vy) = Sn-1+5n+4n-1 = 14n-2 =k,
We observe that there are two constants k; = 13n-1 and k, = 14n-2 such thar for each edge uv in E(G),
f(u) + fluv) + f(v) is either k; or k,. Hence the graph G = A(T,) admits superior edge bimagic labeling.

n-

3. Superior edge bimagic labeling for disconnected graphs

Theorem 3.1: The graph (P; +nK;) v K; ,, (n, m> 2) admits superior edge bimagic total labeling.

Proof: Let G = (P, + nK;) U K ,, be a disconnected graph with vertex set V(G)={ v;: 1 <1<nj U {uj 1<j<
m} u {u', v\, w'} and edge set E(G) =E; UE, UEs UEywhere E; = {(v'v;: 1<i<n}.E,={u'v;: 1<i<n}.
E; = {w' L <j<m}and Ey= v, A bijective function £ V(G) w E(G) — {1. 2. .... 3n+2m+4} is given
bellow.

(1) For edges in E;

For i=1 to n; let f{(v;) = 3(n+1)+m-i . f(vlvi) =iand let fiv') = 3(n+1)+m then we have.

fv' )+ f(vlvl-) + 1(v;) = G+ D+ m)+ +(3(n+1)+m-1) = 2(3n+m+3) =k, .

(ii) For edges in E,

For i=1 to n: let flu'v;) = n+1+i and let f(ul) = 2(n+1)+m then we have,

flu') + fv;) + f(u1 v;) = Qo+ D)+ m)y+Ho+1+)+G 0+ 1)+m-) = 2Gn+m+3) = K, .

(iii) For edges in E;

Forj=1tom; let f(wluj) = 2n+1+]. f(w) = 3n+5+2m-j and let f(wl) = 3n+m+4 then we have.

fiw!) + filw'u )+ fu j) = (3otm+4)+2n+14))+(Gn+5+2m+) = 8o 3m+10 = K, .

(iv) For edge u'v!in E,

Let f(u! v!) = n+1 then we have f(ul) + f(ulvl) + f(vl) =@+ D+rm)+-mrn+D+B0+1)) =2Gn+m+3) =k
We observe (hat there are (wo constants k;— 2QG3n+mr+3) and k, — 8n+3nrt10 such that for each edge uv in

E(G). f(u) + f{uv) + f(v) 1s either k; or k;. Hence the graph (P, + nk;) w K n (0, m = 2) admits superior edge
bimagic total labeling.
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Theorem 3.2: The graph nP; U K; ,, (n, m > 2) admits superior edge bimagic total labeling.
Proof: Let G =1nP; w K;_ » be a disconnected graph with vertex set V(G) = {u. vio w; : 1 <i<n} u wh o

{11} cl1<j<m}andedgeset E(G)=E, VE, UEswhere E,={uyv;: 1 <i<n}. E;={uw;: 1<i1<n}.

E;= {w. 11} ;1 <j<m }. We define a bijective function f: V(G) U E(G) — {1. 2. .... 5Sn+2m+1} as follows.
Case (i): n is odd

(1) For edges in E;

Fori=1 ton:let flu,) =4n+2m+1+ .

i+1 +1 i+1

Fori=1ton: wheni=I1(mod 2). let f(v,)=3n+m+1-— . f(u,v;)=n+ s ., and
2 2 2
. 1 n+1 1
when i = 0(mod 2). let f{v,)=4n+tm+l—— . flu,v,) = —-— .
Therefore. fori=1 to n. we have
when 1 = I(mod 2).
. n+1 1+1 1+1 n+1
f(u, ) + flu,v,) + f{v,) = Un+2m+1+i)+(n+ +1-— ) +(Gnt+m+1-—) = Sn+3m+2+ =k,.and
» gl 2 g

when i = 0(mod 2). flu,) + f(u;v,) + f{v;) = (4n+2m+1+i)+

n+1
1-
5

i 1 n+1
—H4n+m+1-—) = 8n+3m 2+ — =k

2 g

(11) For edges in E,

. . 1+1 n+l 1
Fori=1 ton: when 1 = 1(mod 2). f(u W) =n+l— . flw ;) = 2n+m+ —— and
2 i .
. 1 . n+l  j+1
when i=0(mod 2), let flu,w,)=2n+1-— . flw,)=3n+m+ - +1 .
2 ] >
Therefore, fori=110n we have
when 1 = 1(mod2).
. 1+l n+1 1+l . n+1
f(u,) + f(u, w,) + f(w; ) = (4n+2m+1+i)+n+1-— )+ 3n+m+1+ -— )= &n+3m+2+ =k, . and
il ] » al
when i = 0(mod 2).
i 1 n+1 1 n+1
flu;) + flu,w;) + flw;) = @n+2m+1+) + (20 + - — )+2n+m+ -—)=8n+3m+2+ =k;.
2 2 2 ]

(111) For edges in E;

Forj=1 tom: let f(u;) =4n+2m+2—j f(wlu}) =2n+j and let f(wl) = 4n+m+1. Then we have.

filw') + ff(wlulij + f(u}) = (4ot 1)+H(20-)+2o+H4n+2n) =10n+-3m+3 =K, .
Case (i1): n is even
(1) For edges in E,
Fori=1 ton: let f(ui) =4n+2m+1-+i.
Fori=1ton: wheni= I(mod 2). let f{v,) =3n+2nr+1+i . flu,v,)=2n+1-2i . and
when i = 0(mod 2). let f(v,) =4n+mrH . fu,v,) =2n+2-2i.
Therefore. for i=1 to n. we have
when i = 1(mod 2). f(u,) + f(u,v;) + f(v;) = @ 2mr+1+)+2n+12D)+(Gn+2m+1+4) = In+4m+3 = Kk, . and
when i = 0(mod 2). flu,) + f{u,v,) + f(v;) = 420+ 1-+H)+2n+221)+2n+nrH) = 8n+3m+2 =k, .
(11) For edges in E,
Fori=1ton: wheni=I1(mod?2). let flu;w;)=20+2-2i . f{w;) = 2n+tmr++, and
when i=0(mod 2). let flu,w,)=2n+1-2i, f{w;)=3n+2m+i+1.

Therefore. for1 =1 to n. we have
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when 1= 1(wod 2), [u,) + Qu,w;) + [{w;) = (4o 20 1H4)+H20 220 H2irtrH) = 8ut3ur3 = kK, , and

when 1= 0(mod 2). flu,) + flu,w,) + fiw,) = (4n-+2m+ 1+ )+20-20-D)+Gn+ 20 1-1) = In+H4m+3 =K, .
(111) T'or edges in T3

Forj=1 tom; let f(u}) =3n2mH2—j . f(wlui) =2n+ and let fiw')=3n+m+1. Then we have,
1 11 1y _ . N oin _
fw)+flwu j) +1f(u j) = (om0 )+(3n+2mr+2+)) = 8n+3mr+3 =Kk, .
We observe that there are two constants k; and k, such that for each edge uv in E(G). f(u) + f(uv) + f(v) is either

k; or k;. Ifn 1s odd, then the constants are k, = gn+3m+2+ 2= and k, =10n+3m+3 .

TF 0 1o arrar
LI dh 15 VLI,

]

—t
T
.

1- —Ont At and 1- — Qi Fgan 1
= . Q. 2

admits superior edge bimagic total labeling.

Example 3.3: Superior edge bimagic total labeling of 3P; W K|  1s shown in fig 2

13 17 14 18
4 1 2
26 25 24
3
2 6
. ¢
15 12 16

Fig 2: k) =43k, =48
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