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Abstract: Semanicova [2006] investigated magic and super magic circulant graphs. Gao and Zhang [2008] noted
super edge-graceful labelings of caterpilars. Lopez et. al. [2011] initiated bimagic and other generalizations of super
edge-magic labeling. Ahmad [2011] highlighted super edge magic deficiency of some families related to ladder
graphs. super edge bimagic labelings of merging any star and a path of 4 vertices with cycle having either 5, 6, 7, 8,

9, or 10 vertices.
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1. INTRODUCTION

Baskar Babujee [2004] identified bimagic labelings
in path graphs. Baskar Babujee and Jagadesh [2008]
got super edge bimagic labeling for disconnected
graphs like star and wheel. Baskar Babujee and
Jagadesh [2008] visualized vertex consecutive edge
bimagic labeling for star. Baca et. al. [2007] noted
super edge-antimagic of path-like trees. Fukuchi
[2001] analyzed edge-magic labelings of generalized
Petersen graphs P(n,2). lvanco and Semanicova
[2007] constructed supermagic graphs using
antimagic graphs. Liang et. al. [2014] found anti-
magic labeling of trees. Ngurah et. al. [2007]
discussed (super) edge-magic total labeling of
subdivision of K; 3. Shiu and Lee [2002] highlighted
some edge-magic cubic graphs. Swaminathan and
Jeyanthi [2008] approached super edge-magic
labeling of some new classes of graphs.

Section 2 — Basic definitions:
Definition 2.1: A graph G(V,E) with order p and size

q is edge magic if there exists a bijectionf: VU E —
{1, 2,..., p + q} such that f(u) + f(v) + f(uv) is a
constant , for all edges uv € E and it is super edge
magic if g further satisfies g(V )={1,2,..., p}.

Definition 2.2: A graph G(V,E) with order p and size
q is edge bimagic if there exists a bijectiong: V U E
— {1,2,..., p + q} such that g(u) + g(v) + g(uv) is a
constant either c; or ¢, for all edges uv € E, and G is
super edge bimagic (SEBM) if g also satisfies
avy={1,2,...p}

Section 3: Super edge bimagic labelings for
S #Cs*P,, S *Cg*P,and S, * C; * P,:

Definition 3.1: S, * Cs * P4 is a connected graph
whose vertex set is {vi, Va,.., Va, Uy,_.,U7, Ug} and edge
setis {uvi i =1ton} U {uylg, Uglsz, Usug} U {usuy,
UpUs UsUs UgUs Usus}. Here a cycle Cs of length 5
has vertex set is {u;....,Usy, and edge set is {u;U,, UoUs,
U3l UgUs, UsU 3 A path P4 has 3 vertices u,, Us, U7 and
ug, and edge set is {u,Us, Ugl7, UsUg}. Finally, S, is a
star graph whose vertex set is {u;,vy,Va,...,Vo} with
root vertex uy, and edge set is{u;v;:i=1to n}.

Theorem 3.2: The connected graph S, * Cs # P, is
super edge bi-magic (Figure 1).

Define f: V(G) — {1, 2,....,n} by

fus) =n+1; fu)=n+2;fu)=n+3;f(u)=n+
4;

f(uy)) =n +5; f(ug) =n+6; flug) =n+7; flug) =n +
8;

f(v)=i, i=1ton.
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Define f: E(G) —»{p+1,p+2,....,p+q}
f(usug) =p +1=n+9; f(uus) = n + 10; f(uug) = n +
11; f(ugu7) = n + 12;
f(usug) = n + 13; f(uzus) = n + 14;
f(usus) = n + 15; f(uyus) = n + 16;
f(uyvi) =2n+17-i,i=1ton.

So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * Cs * P, is super edge bimagic.

Example 3.3: Super edge bimagic labelings for Ss #
Cs # P, is given (Figure 2).

Definition 3.4: S, * Cg * P, is a connected graph
whose vertex set is {vi, Vy,.., Vi, Ug...,Us, Ug, Ug} and
edge set is {uyv; : i =1ton} U {us UsUg, Uglg} U
{ugu, Usus Usly, UgUs UsUg, UgUs}. Here a cycle Cq of
length 6 has vertex set is {uj...,ug, and edge set is
{uiu, UsUs Uy UgUs, UsUg, UgUi}. A path Py has 4
vertices Uy, U;, Ug and Uy, and edge set is {u,u;, U;Us,
UgUg}. Finally, S, is a star graph whose vertex set is
{uy,vy, Vy,...,Vp} with root vertex u;, and edge set is
{uvi:i=1ton}

Theorem 3.5: The connected graph S, # Cg * Py is
super edge bi-magic (Figure 3)

Define f: V(G) — {1, 2,....,n} by

f(uz) =n+1;f(ug) =n+2;; f(ug) =n + 3; f(u)) =n +
4;f(ug) =n +5; f(ug) = n + 6; f(u7) =n +7; f(uz) = n
+8;f(us) =n+9.

f(vy=i, i=1ton.

Define f : E(G) —{p+1, p+2,.....p+q}
f(usus) = p + 1 =n+ 10; f(uzuy) =n+ 11; f(usug) = n
+12; f(usug) = n + 13;
f(uous) = n+14;f(ugug)=n+15; f(u,u;) = n+16;
f(uguy) = n + 17; f(uyu,) = n + 18.
f(upvi) =2n+19-1i,i=1ton.

So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * Cg * P, is super edge bi-magic.

Example 3.6: Super edge bimagic labelings for Sg #
Ce * P4 is given (Figure 4).

Definition 3.7: S, = C; * P4 is a connected graph
whose vertex set is {vi, Va,.., Vq, Uy....,U7, Ug, Ug, Uo}
and edge set is {u;v; 1 i = 1ton} U {uyug Uglg,
UgUio} U {UjUp UpUz UsUs UgUs UsUg, Uglz, UzUi}.
Here a cycle C; of length 7 has vertex set is
{uy....,u;}, and edge set is {uju, UpUs Uy UgUs,
UsUg, UgU7, U7U1}. A path Py has 4 vertices Uy, Ug, Ug
and uyo, and edge set is {u,Ug, UgUg, UgUig}. S, is a star
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graph whose vertex set is {u;,vy, Va,...,V,} with root
vertex U, and edge set is {u,v; : i=1to n}.

Theorem 3.8: The connected graph S, # C; # P4 is
super edge bi-magic (Figure 5).

Define f: V(G) — {1, 2,....,n} by

fu) =n+1; fuy) =n+2; f(ug) =n+3;f(u) =n+
4;f(u) =n+5;

f(ui) =n+6; f(ug) =n +7; f(ug) =n + 8; f(us) = n +
9; f(us) = n + 10;

f(v)=i, i=1ton.

Define f: E(G) —{p+1, p+2,.....p+q}
f(usug) = p + 1 = n + 11; f(usus) = n + 12; f(usus) = n
+ 13; f(upus) = n + 14;
f(ugug) = n + 15; f(uyug) = n + 16; f(uguyg) = N + 17;
f(usu;) = n + 18; f(usu,) =n + 19;
f(usuy) = n + 20;
f(uyvi) =2n+21-i,i=1ton.

So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * C; * P, is super edge bimagic.

Example 3.9: Super edge bimagic labelings for Sg *
C; # P, is given (Figure 6).

Section 4: Super edge bimagic labelings for S, *Cg
*P,, S*¥Cq *P, and S *Cyg* Py:

Definition 4.1: S, * Cg * P, is a connected graph
whose vertex set is {vi, Vs,.., Vo, Uy,...,Us, Ug, Ug, Ugg,
us; }and edge set is {uyv;: i =1ton} U {ug, Ugly,
UgUzr} U {Uslp UpUs Usly UgUs, UsUs, UgUz, UzUg, Ugls
}. Here a cycle Cg of length 8 has vertex set is
{Ulv...,US}, and edge set is {U1U2v UoUsz,  UsUg,  UgUs
UsUg, UsU7, UsUg, Ugl; }. A path P4 has 4 vertices u,
Ug, Ugo and uyg, and edge set is {u,Ug, UgUig, UigUsr}
Finally, S, is a star graph whose vertex set is {ug,vy,
Va,...,Vo} With root vertex ug, and edge set is {uyv; : i
=1ton}.

Theorem 4.2: The connected graph S, * Cg * P, is
super edge bi-magic (Figure 7)

Define f: V(G) — {1, 2,....,n} by

f(ug) = n + 15 f(uz) =n + 2; f(u) =n + 3; f(us) =n +
4; f(u)) =n+5;

f(ug) =n + 6; f(uy) =n+7; f(u7) =n + 8; f(ug) = n +
9; f(us) =n +10; f(us) =n+ 11;

f(v)=i, i=1ton.

Define f: E(G) —{p+1, p+2.,.....p+q}

f(usug) = p + 1 =n+ 12; f(usus) = n + 13; f(uguy) = n
+ 14; f(ugu7) = n + 15;

f(ugugg) = n + 16; f(uuz) = n + 17; f(uug) = n + 18;
f(ugeuyr) = n + 19; f(usug) = n + 20; f(uu,) = n + 21;
f(uug) = n + 22;

f(uvi) =2n+23-i,i=1ton.

So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * Cg * P4 is super edge bimagic.
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Definition 4.3: S, * Cyg * P, is a connected graph
whose vertex set is {vi, Vy,.., Vi, Ug....,U7, Ug, Ug, Usp,
Upg , Ugp }and edge set is {uyv; @ i =1ton} U {uuy,
UgoUia, UiilUso} U {Uilp UpUs UsUy UgUs, UsUs, UgUsz,
U7Ug, Uglg ,UgUi}. Here a cycle Cq of length 9 has
vertex set is {u;...,ug}, and edge set is {u;u, UU3
UsUg, UgUs  UsUg, UgUz, U7Ug, UgUg , UgUy } A path P4
has 4 vertices uUp, U, Uy and ug,, and edge set is
{UsU1p, UigUs1, UsUso}. Finally, S, is a star graph whose
vertex set is {uy,Vy, Vo,...,Vno} With root vertex ug, and
edge set is {uyv;:i=1ton}.

Theorem 4.4: The connected graph Cg*P,*S, is
super edge bi-magic (Figure 8)

Define f: V(G) — {1, 2,....,n} by

f(ug) =n+1; f(u) =n+2;fluy) =n+3;f(u;)=n+
4; f(us) =n +5;

f(u)) =n+6; f(us) =n +7; f(uy) =n +8; f(ug) =n +
9; f(us) =n +10; f(ug) = n+ 11; f(up) = n + 11; f(v)
=i, i=1ton.

Define f: E(G) —{p+1, p+2,.....p+q}
f(usug) =p + 1 =n + 13; f(ugus) = n + 14; f(usug) = n
+ 15; f(uyyug,) = n + 16;
f(usu;) = n + 17; f(us;ug) = n + 18; f(ugeuyy) = n + 19;
f(upugy) = n + 20; f(ugug) = n + 21; f(upug) = n + 22;
f(uiu) = n +23;
f(uyUg) = n + 24;
f(upvi) =2n+25-1i, i =1ton.

So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * Cq * P, is super edge bimagic.

Definition 4.5: S, * Cyq * P, is a connected graph
whose vertex set is {Vi, Va,.., Vi, Ug....,U7, Ug, Ug, Usp,

Ui, Ugp , Ugs } and edge setis {uv;:i=1ton} u
{UzU11, UgoUsz, Upglss} U {UqUz, UoUs UsUs UsUs. UsUsg,
UgU7, UsUg, Uglg ,UgUig, UjoU; }. Here a cycle Cyy of
length 10 has vertex set is {uy ...,u;o}, and edge set is
{UjUy, UoUs, Uglls, UgUs UsUg, UgUz, U7Ug, UgUg , UgUsg
U1gUq } A path P4 has 4 vertices Uy, Uy, Uio and Uq3,
and edge set is {UoUyq, UigUsp, UsUss}. Finally, S, is a
star graph whose vertex set is {U,Vi, Vo,...,V,} With
root vertex uy, and edge set is {u;v; : i = 1to n}.

Theorem 4.6: The connected graph S, # Cyy * P4 is
super edge bi-magic (Figure 9)

Define f: V(G) — {1, 2,....,n} by

f(up) =n+1;f(u) =n+2;f(up)=n+3; flug)=n+
4; f(ug) =n +5;

f(uy) =n+6; f(us) =n+7; f(uy) =n+8; f(uz) =n+
9; f(ug) = n + 10;

f(u;) =n+11; f(us) = n + 12; f(uz) = n + 13.

f(vy=i, i=1lton.

Define f: E(G) —{p+1, p+2.,.....p+q}
f(usug) = p + 1 = n + 14; f(ugus) = n + 15; f(usug) = n
+16; f(ugl;) = n + 17;
f(usug) = n + 18; f(uyuz) = n + 19;
f(ugug) = n + 20; f(usoUsz) = n + 21;
f(ugiUso) =N+ 22; f(uguyg) = N + 23;
f(upugy) = n + 24; f(uup) = n + 25;
f(uyouy) = n + 26;
f(uyvi) =2n+27-i,i=1ton.
So f satisfies the conditions for super edge
bimagic labeling for vertices and edges of the given
graph and so S, * Cyq * P, is super edge bimagic.
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