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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). Ivanco 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 K1, 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 bijection f : V ∪ 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 bijection g : V ∪ E 

→ {1,2,..., p + q} such that g(u) + g(v) + g(uv) is a 

constant either c1 or c2 for all edges uv ∈ E, and G is 

super edge bimagic (SEBM) if g also satisfies                 

g(V) = { 1, 2 ,..., p }.  

Section 3: Super edge bimagic labelings for 

SnC5P4,  SnC6P4 and Sn  C7  P4: 

Definition 3.1: Sn  C5  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,...,u7, u8} and edge 

set is {u1vi : i = 1 to n } ∪ {u2u6, u6u7, u7u8} ∪ {u1u2, 

u2u3,  u3u4,  u4u5,  u5u1}. Here a cycle C5 of length 5 

has vertex set is {u1,…,u5}, and edge set is {u1u2, u2u3, 

u3u4, u4u5, u5u1}  A path P4 has 3 vertices u2, u6, u7 and 

u8, and edge set is {u2u6, u6u7, u7u8}. Finally, Sn is a 

star graph whose vertex set is {u1,v1,v2,…,vn} with 

root vertex u1, and edge set is{u1vi:i=1 to n}. 

 

Theorem 3.2:  The connected graph Sn  C5  P4 is 

super edge bi-magic (Figure 1). 

 
 

 

Define f : V(G) → {1, 2,….,n} by    

f(u5) = n + 1;  f(u7) = n + 2; f(u2) = n + 3; f(u1) = n + 

4; 

f(u4) = n + 5; f(u8) = n + 6; f(u6) = n + 7; f(u3) = n + 

8; 

f(v) = i ,     i = 1 to n. 
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Define f : E(G) →{p + 1, p + 2,…., p + q} 

f(u3u4) = p + 1 = n + 9; f(u2u3) = n + 10; f(u2u6) = n + 

11; f(u6u7) = n + 12; 

f(u7u8) = n + 13; f(u1u5) = n + 14;  

f(u4u5) = n + 15; f(u1u5) = n + 16; 

f(u1vi) =2n+17- i, i = 1 to n. 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C5  P4 is super edge bimagic.  

 

Example 3.3: Super edge bimagic labelings for S5  

C5  P4 is given (Figure 2). 

 
 

Definition 3.4: Sn  C6  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,…,u7, u8, u9} and 

edge set is {u1vi : i = 1 to n } ∪ {u2u7, u7u8, u8u9} ∪ 

{u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u1}. Here a cycle C6 of 

length 6 has vertex set is {u1,…,u6}, and edge set is 

{u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u1}.  A path P4 has 4 

vertices u2, u7, u8 and u9, and edge set is {u2u7, u7u8, 

u8u9}. Finally, Sn is a star graph whose vertex set is 

{u1,v1, v2,…,vn} with root vertex u1, and edge set is 

{u1vi : i = 1 to n}. 

 

Theorem 3.5: The connected graph Sn  C6  P4 is 

super edge bi-magic (Figure 3) 

 
Define f : V(G) → {1, 2,….,n} by    

f(u2) = n + 1; f(u6) = n + 2; ; f(u8) = n + 3; f(u1) = n + 

4; f(u4) = n + 5; f(u9) = n + 6; f(u7) = n + 7; f(u3) = n 

+ 8; f(u5) = n + 9. 

f(v) = i ,     i = 1 to n. 

 

Define f : E(G) →{p+1, p+2,….,p+q} 

f(u4u5) = p + 1 = n + 10;  f(u3u4) = n + 11; f(u5u6) = n 

+ 12; f(u7u8) = n + 13; 

f(u2u3) = n+14;f(u8u9)=n+15; f(u2u7) = n+16;  

f(u6u1) = n + 17; f(u1u2) = n + 18. 

f(u1vi) =2n+19- i, i = 1 to n. 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C6  P4 is super edge bi-magic.  

 

Example 3.6: Super edge bimagic labelings for S5  

C6  P4 is given (Figure 4). 

 
 

Definition 3.7: Sn  C7  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,…,u7, u8, u9, u10} 

and edge set is {u1vi : i = 1 to n } ∪ {u2u8, u8u9, 

u9u10} ∪ {u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u7, u7u1}. 

Here a cycle C7 of length 7 has vertex set is 

{u1,…,u7}, and edge set is {u1u2, u2u3,  u3u4,  u4u5,  

u5u6, u6u7, u7u1}.  A path P4 has 4 vertices u2, u8, u9 

and u10, and edge set is {u2u8, u8u9, u9u10}. Sn is a star 
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graph whose vertex set is {u1,v1, v2,…,vn} with root 

vertex u1, and edge set is {u1vi : i=1 to n}. 

 

Theorem 3.8: The connected graph Sn  C7  P4 is 

super edge bi-magic (Figure 5). 

 
 

Define f : V(G) → {1, 2,….,n} by    

f(u7) = n + 1;  f(u2) = n + 2;  f(u9) = n + 3; f(u4) = n + 

4; f(u1) = n + 5; 

f(u10) = n + 6; f(u6) = n + 7; f(u8) = n + 8; f(u5) = n + 

9; f(u3) = n + 10; 

f(v) = i ,     i = 1 to n. 

 

Define f : E(G) →{p+1, p+2,….,p+q} 

f(u5u6) = p + 1 = n + 11; f(u3u4) = n + 12; f(u5u5) = n 

+ 13; f(u2u3) = n + 14; 

f(u8u9) = n + 15; f(u2u8) = n + 16; f(u9u10) = n + 17; 

f(u6u7) = n + 18; f(u1u2) = n + 19;  

f(u7u1) = n + 20; 

f(u1vi) =2n+21- i, i = 1 to n. 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C7  P4 is super edge bimagic.  

 

Example 3.9:  Super edge bimagic labelings for S5  

C7  P4 is given (Figure 6). 

 
 

Section 4: Super edge bimagic labelings for Sn C8 

P4,  SnC9 P4 and SnC10 P4: 

 

Definition 4.1: Sn  C8  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,…,u7, u8, u9, u10, 

u11 } and edge set is {u1vi : i = 1 to n } ∪ {u2u9, u8u10, 

u9u11} ∪ {u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u7, u7u8, u8u1 

}. Here a cycle C8 of length 8 has vertex set is 

{u1,…,u8}, and edge set is {u1u2, u2u3,  u3u4,  u4u5,  

u5u6, u6u7, u7u8, u8u1 }.  A path P4 has 4 vertices u2, 

u9, u10 and u11, and edge set is {u2u9, u9u10, u10u11}. 

Finally, Sn is a star graph whose vertex set is {u1,v1, 

v2,…,vn} with root vertex u1, and edge set is {u1vi : i 

= 1 to n}. 

 

Theorem 4.2:  The connected graph Sn  C8  P4  is 

super edge bi-magic (Figure 7) 

 

 
 

Define f : V(G) → {1, 2,….,n} by    

f(u8) = n + 1; f(u2) = n + 2; f(u10) = n + 3; f(u4) = n + 

4; f(u1) = n + 5; 

f(u6) = n + 6; f(u11) = n + 7; f(u7) = n + 8; f(u9) = n + 

9; f(u3) = n + 10;  f(u5) = n + 11; 

f(v) = i ,     i = 1 to n. 

 

Define f : E(G) →{p+1, p+2,….,p+q} 

f(u5u6) = p + 1 = n + 12;  f(u4u5) = n + 13; f(u3u4) = n 

+ 14; f(u6u7) = n + 15; 

f(u9u10) = n + 16; f(u2u3) = n + 17; f(u2u9) = n + 18; 

f(u10u11) = n + 19; f(u7u8) = n + 20; f(u1u2) = n + 21; 

f(u1u8) = n + 22; 

f(u1vi) =2n + 23- i, i = 1 to n. 

 

 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C8  P4 is super edge bimagic.  
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Definition 4.3: Sn  C9  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,…,u7, u8, u9, u10, 

u11 , u12 } and edge set is {u1vi : i = 1 to n } ∪ {u2u10, 

u10u11, u11u12} ∪ {u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u7, 

u7u8, u8u9 ,u9u1}. Here a cycle C9 of length 9 has 

vertex set is {u1,…,u9}, and edge set is {u1u2, u2u3,  

u3u4,  u4u5,  u5u6, u6u7, u7u8, u8u9 , u9u1 }.  A path P4 

has 4 vertices u2, u10, u11 and u12, and edge set is 

{u2u10, u10u11, u1u12}. Finally, Sn is a star graph whose 

vertex set is {u1,v1, v2,…,vn} with root vertex u1, and 

edge set is {u1vi : i = 1 to n}. 

 

Theorem 4.4: The connected graph C9*P4*Sn is 

super edge bi-magic (Figure 8) 

 
 

Define f : V(G) → {1, 2,….,n} by    

f(u9) = n + 1; f(u2) = n + 2; f(u11) = n + 3; f(u7) = n + 

4; f(u5) = n + 5; 

f(u1) = n + 6; f(u3) = n + 7; f(u10) = n + 8; f(u8) = n + 

9;  f(u6) = n + 10; f(u4) = n + 11; f(u12) = n + 11;  f(v) 

= i ,     i = 1 to n. 

 

Define f : E(G) →{p+1, p+2,….,p+q} 

f(u3u4) = p + 1 = n + 13; f(u4u5) = n + 14; f(u5u6) = n 

+ 15; f(u11u12) = n + 16; 

f(u6u7) = n + 17; f(u7u8) = n + 18; f(u10u11) = n + 19; 

f(u2u11) = n + 20; f(u8u9) = n + 21; f(u2u3) = n + 22; 

f(u1u2) = n + 23;  

f(u1u9) = n + 24; 

f(u1vi) =2n+25- i, i = 1 to n. 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C9  P4 is super edge bimagic.  

 

Definition 4.5: Sn  C10  P4 is a connected graph 

whose vertex set is {v1, v2,.., vn , u1,…,u7, u8, u9, u10, 

u11 , u12 , u13 } and edge set is {u1vi : i = 1 to n } ∪ 

{u2u11, u10u12, u11u13} ∪ {u1u2, u2u3,  u3u4,  u4u5,  u5u6, 

u6u7, u7u8, u8u9 ,u9u10, u10u1 }. Here a cycle C10 of 

length 10 has vertex set is {u1,…,u10}, and edge set is 

{u1u2, u2u3,  u3u4,  u4u5,  u5u6, u6u7, u7u8, u8u9 , u9u10 , 

u10u1 }.  A path P4 has 4 vertices u2, u11, u12 and u13, 

and edge set is {u2u11, u10u12, u1u13}. Finally, Sn is a 

star graph whose vertex set is {u1,v1, v2,…,vn} with 

root vertex u1, and edge set is {u1vi : i = 1 to n}. 

 

Theorem 4.6: The connected graph Sn  C10  P4 is 

super edge bi-magic (Figure 9) 

 

 
 

Define f : V(G) → {1, 2,….,n} by    

f(u10) = n + 1; f(u2) = n + 2; f(u12) = n + 3; f(u8) = n + 

4; f(u6) = n + 5;  

f(u1) = n + 6; f(u4) = n + 7; f(u11) = n + 8; f(u13) = n + 

9; f(u9) = n + 10; 

f(u7) = n + 11; f(u5) = n + 12; f(u3) = n + 13. 

f(v) = i ,     i = 1 to n. 

 

Define f : E(G) →{p+1, p+2,….,p+q} 

f(u3u4) = p + 1 = n + 14; f(u4u5) = n + 15; f(u5u6) = n 

+ 16; f(u6u7) = n + 17; 

f(u7u8) = n + 18; f(u2u3) = n + 19;  

f(u8u9) = n + 20; f(u12u13) = n + 21; 

f(u811u12) = n + 22; f(u9u10) = n + 23; 

f(u2u11) = n + 24; f(u1u2) = n + 25; 

f(u10u1) = n + 26;  

f(u1vi) =2n+27- i, i = 1 to n. 

So f satisfies the conditions for super edge 

bimagic labeling for vertices and edges of the given 

graph and so Sn  C10  P4 is super edge bimagic.  
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