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1. INTRODUCTION   
 
Unless mentioned a graph in this paper shall mean a simple finite graph without isolated vertices. For 
all terminology and notations in Graph Theory, we follow Harary [3] and for all terminology 
regarding Sequential labeling we follow Grace [2]. 
 
Let G be a (p, q) graph. Let V(G), E(G) denote respectively the vertex set and edge set of G. Consider 
an injective function g : V(G) → X where X = {0, 1, 2,…, q} if G is a tree and X = {0,1, 2,..., q �1} 
otherwise. Define the function g*: E (G) → N, by g*(uv) = g(u) + g(v) for all edges uv, where N is the 
set of all natural numbers. If g*(E (G)) is a sequence of distinct two integers say {k, k + d, k + 2d,…, k + 
(q - 1)d} for some k and d, then the function g is said to be (k, d) - Sequential labeling and the graph 
which admits such a labeling is called as a Sequential graph. 
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Abstract 

A labeling or valuation of a graph G is an assignment f of labels to the vertices of G that indices 
for each edge xy a label depending on the vertex labels f(x) and f(y). In this paper we study some 
classes of graphs which admit sequential labeling. 
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If d = 1, G is a called k- sequential graph 

 
Definition1.1: A chord of a cycle Cn is called a Pk - chord if it divides the cycle into two cycles Ck and 
C n – k + 2.  
 
Theorem1.2: Let G be a graph obtained from C2t+1 with a P4 - chord. Then G is a (t+2, 1),  
t ≥ 1 Sequential graph. 
 
Proof: Let C2t+1 = (u1u2,…, u2t+1u1) and let u2 u2t be a P4-chord of C2t+1. 
The graph G consists of 2t + 1 vertices and 2t + 2 edges. 
 
Define f : V(G) → {0, 1, 2,…, 2t + 1} as follows: 
  f(u2i-1) = i,     1≤  i  ≤ t + 1 
  f(u2i)   = (t + 1) + i,    1≤  i ≤ t 
Also f (ui) < f(uj) for all i ≠ j 
Clearly vertex labels are distinct. 
 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
  f*(uiui+1)  = t + i + 2,   1≤ i ≤ 2t 
  f*(u1u2t+1)  =  t + 2 
  f*(u2u2t)  =  3t + 3 
 
Thus the set of labels of the edges of the cycle  = {t + 2, t + 3,…, 3t + 1, 3t + 2} and the label of the chord 
is 3t + 3. 
 
Clearly edge values are distinct and is of the form {t + 2, t + 3,…, 3t + 2, 3t + 3}. 
 
Thus the induced edge labels are given by f*(E(G)) = {k, k + d, k + 2d,…, k + (q � 1)d}  
where k = t + 2 and d = 1.  
 
Therefore G is a k-Sequential graph. 
 
Illustration 1.3: (7, 1) - Sequential labeling of C11 with P4-chord is given below.  

 
 
Theorem 1.4: The graph K1,n + K1,m  is a (2t + 1,1) - Sequential graph for  all m, n and for any non-
negative integer t. 
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Proof: Let V (K1,n ) = {u0, u1, …, un} where deg u0 = n and V(K1,m) = {v0, v1, …, vm} where deg v0 = m. 
Join each vertices of K1,n to every vertices of K1,m , then we get the graph  K1,n + K1,m. 
Let G = K1,n + K1,m 
 
The edge set of G is E(G) = {u0u i ; 1 ≤  i ≤ n}{v0vi  ; 1 ≤ i ≤ m}{uivj ; 1 ≤  i ≤ n, 1 ≤ j ≤ m} 
 
Note that G has n + m + 2 vertices and n + m + (n + 1) (m + 1) edges. 
 
Let t be a non-negative integer. Define f : V(G) → {0, 1, 2,…, (n + m + (n + 1) (m + 1)) - 1} as follows: 
f(ui)  =  i + t, 0 ≤  i  ≤ n 
  f(v0) =  n + t + 1   
  f(vi)  =  i(n + 2) + n + t,  1 ≤ i ≤ m 
 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
f*(u0ui)  =  2t + i, 1 ≤ i ≤ n 
f*(v0vi)  =  2t + i (n + 2) + 2n + 1, 1 ≤ i ≤ n 
f*(v0ui)  =  2t + (n + 1) + i, 1 ≤ i ≤ n 
f*(vjui)  =  2t + ( j + 1) (n + 1) + i + ( j - 1), 0 ≤ i ≤ n, 1 ≤ j ≤ m 
 
Thus the set of labels of the edges of K1,n    =  {2t + 1, 2t + 2, 2t + 3,..., 2t + n} 
 
The set of labels of the edges v0ui, 0 ≤ i ≤ n     = {2t + n + 1, 2t + n + 2,..., 2t + 2n + 1} 
 
The set of labels of the edges v0vi and v1ui ,   0  i  n 
 = {2t + 2(n + 1)}{2t + 2(n + 1) +1, 2t + 2(n + 1) + 2,…, 2t +2 (n + 1) + n} 
 
The set of labels of the edges v0v2 andv2ui, 0 ≤ i ≤ n 
 = {2 (n + 1) + n + 1}{2t + 3(n + 1) + 2, 2t + 3 (n + 1) + 3,..., 2t + 3(n + 1) + n} 
 
The set of labels of the edges v0vm and vmui, 0 ≤ i ≤ n 
= {2t + (m + 2) (n + 1) + m- 2}{2t + (m + 2)(n + 1) + m -1, 
     2t + (m + 2) (n + 1) + m,…, 2t + (m + 1)(n + 1) + m + n} 
 
Thus the edges values of the graph G is distinct and is of the form  
2t + 1, 2t +2, 2t + 3,…, 2t + n, 2t + n + 1, 2t + n + 2,…, 2t + 2 n + 1,…,  
2t + 2 (n + 1) + n,…, 2t + 3(n + 1) + n,…, 2t + (m + 2)(n + 1) + m � 2,…, 
2t + (m + 1) (n + 1) + m + n. 
 
Thus the induced edge labels are given by f*(E(G)) = {k, k + 1,…, k + (q – 1)} where            k = 2t + 1 
and d = 1  
 
Therefore f is a Sequential labeling. Thus G is a k-Sequential graph. 
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Illustration: 1.5: K1,3 + K1,4 is a sequential graph. 
 

 
Theorem1.6: The graph P2 + mK1 is a (2t + 1, 1) - Sequential graph for all m and for any non-negative 
integer t. 
 
Proof: Consider a path P2 with two vertices v1, v2. Let y1, y2,…, ym be the m isolated vertices.  Join v1, 
v2 with yi, 1 ≤ i ≤ m. The graph obtained is P2 + mK1 
 
Let G = P2 + mK1. The vertex set of G is V(G) = {v1, v2, y1, y2,..., yn}  
E (G) = {(v1, v2)}{(v1, yi),  1≤ i ≤ m}{(v2, yi), 1 ≤ i ≤ m} 
 
Then |V(G)| = 2 + m and |E(G)| = 2m + 1 
 
Let t be an integer such that t ≥ 0. 
 
Define labeling f : V(G) → {0, 1, 2,…, 2m}as follows: 
  f(v1) = t 
  f(v2) = t + 1 
  f(yi) =  t + 2i, 1 ≤ i ≤ m 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
  f*(v1v2) = 2t + 1 
  f*(v1yi) = 2t + 2i,   1 ≤ i ≤ m 
  f*(v2yi) = 2t +  2i +1, 1 ≤ i ≤ m 
 
Thus the label of the edge v1v2 is 2t + 1. 
 
The set of labels of the edges v1yi, 1 ≤ i ≤ m are {2t + 2, 2t + 4, 2t + 6,…, 2t + 2m} 
 
The set of labels of edges v2yi, 1 ≤ i ≤ m are {2t + 3, 2t + 5,…, 2t + 2m- 1, 2t + 2m + 1} 
 
Therefore the values of the edges form the set {2t + 1, 2t + 2, 2t + 3,…, 2t + 2m, 2t + 2m + 1} 
 
Thus the induced edge labels are given by f *(E(G)) = {k, k + d, k + 2d,…, k + (q – 1)} 
where   k = 2t + 1 and d = 1.  
 
Thus f is a Sequential labeling of G. Hence P2 + m K1 is a k-Sequential graph. 
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 Illustration 1.7: (1, 1) - Sequential labeling of P2 + 7K1 is given below. 
 

 
 
Theorem 1.8: The total graph of the path G = T(Pn) is a (2t + 1, 1) - Sequential graph for all n and for 
any non-negative integer t. 
 
Proof: The vertex set of G is V(G) = {ui, 1 ≤ i ≤ n, vi, 1 ≤ i ≤ n – 1} 

The edge set of G is E(G)  =  { uiui+1, 1 ≤ i ≤ n – 1}{vivi+1, 1 ≤ i ≤  n – 2 } 
{viui+1,1 ≤ i ≤ n – 1}{uivi ; 1 ≤ i ≤ n – 1} 
 
Then |V(G)| = 2n – 1  and  E(G) = 4n – 5  
 
Let t be a n integer such that t ≥ 0. Define f : V(G) → {0, 1, 2,…, 4n – 6} as follows: 
  f(ui) = 2i + t – 2,   1 ≤ i ≤ n 
  f(vi) = 2i + t – 1,  1 ≤ i ≤ n – 1   
 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows : 
 f*(vivi+1)  =  2t + 4i,  1 ≤ i ≤ n – 2  
f*(uiui+1)   =  2t + 4i – 2,  1 ≤ i ≤ n – 1  
f*(uivi)     =  2t + 4i – 3,  1 ≤ i ≤ n – 1  
f*(viui+1)  =  2t + 4i – 1,  1 ≤  i ≤ n – 1  
 
The set of labels of the edges vivi+1, 1 ≤ i ≤ n – 2  
 = {2t + 4, 2t + 8, 2t + 12,…, 2t + 4n - 12, 2t + 4n - 8} 
 
The set of labels of the edge uiui+1, 1 ≤ i ≤ n – 2  
 = {2t + 2, 2t + 6, 2t + 10,…, 2t + 4n - 10, 2t + 4n - 6} 
 
The set of labels of the edges uivi, 1 ≤ i ≤ n – 1, viui+1 , 1 ≤ i ≤ n – 1 
 =  {2t +1, 2t + 3, 2t + 5,…, 2t + 4n – 7, 2t + 4n – 5} 
 
Thus the values of the edges form the set 
  = {2t + 1, 2t + 3, 2t + 5,…, 2t + 4n – 7, 2t + 4n – 6, 2t + 4n – 5} 
Thus the induced edge labels are given by f*(E(G)) = {k, k + d, k + 2d,…, k + (q – 1)d}     where k = 2t + 
1 & d = 1 
 
Hence the above defined labeling pattern f admits Sequential labeling. 
 
Therefore, T(Pn) is a k-Sequential graph. 
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Illustration: 1.9: (3,1) is a Sequential labeling of T(P8) 
v1 v2 v3 v4 v5

u1
u2 u3 u4 u5 u6

1 4 3 8 5 12 7 16 9 20 11

10
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8
1513
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11
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10
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19

v6 v7

u7
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24 13 28 15
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29
25
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23

22

27

 
 
 
Theorem 1.10: The graph G = T(Pn)  c

mK  is a (2t + 1,1) - Sequential graph for all m, n and for any 
non-negative integer t. 
 
Proof: The vertex set of G is  
V(G) = {ui ; 1 ≤ i ≤ n}{vi ; 1 ≤ i ≤ n – 1}{ uij ; 1 ≤ i ≤ n, 1 ≤ j ≤ m}  
{ vij ; 1 ≤ i ≤ n – 1, 1 ≤ j ≤ m} 
 
The edge set of G is  
E(G) = {(uiui+1 ) ; 1 ≤ i ≤ n – 1}{(vivi+1 ) ; 1 ≤ i ≤ n – 2}{(uivi ); 1 ≤ i ≤ n – 1}{(viui+1 );  
1 ≤ i ≤ n – 1}{(uiuij );  1 ≤ i ≤ n, 1 ≤ j ≤ m}{(vivij); 1 ≤ i ≤ n – 1, 1 ≤ j ≤ m} 
Then   |V(G)|  = 2n (m + 1) – m – 1  
 |E(G)| = 2n (m + 2) – m – 5 = q (say) 
Let t be an integer such that t ≥ 0. 
 
Define a labeling f : V(G) → {0, 1, 2,…, 2n(m + 2) – m – 6}  as follows: 
 f(vi) = 2i + t – 1,  1 ≤ i ≤ n – 1  
f(ui) = 2i + t – 2,  1 ≤ i ≤ n 
f(vij) = (n – 1) (4 + j – 1) – i + t,  1 ≤ i ≤ n – 1, 1 ≤ j ≤ m 
f(uij) = (n – 1) (4 + m ) + n( j – 1) + t – i +1, 1 ≤ i ≤ n, 1 ≤ j ≤ m 
 
The vertex labels are distinct. 
 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
 f*(vivi+1) = 2t + 4i,   1 ≤ i ≤ n – 2  
 f*(uiui+1) = 2t + 4i – 2,   1 ≤ i ≤ n – 1  
f*(uivi) = 2t + 4i – 3, 1 ≤ i ≤ n – 1  
f*(viui+1) = 2t + 4i – 1,  1 ≤ i ≤ n – 1  
f*(vivij) = 2t + i + (n – 1) (4 + j – 1) – 1, 1 ≤ i ≤ n – 1, 1 ≤ j ≤ m 
f*(uiuij) = 2t + i +(n – 1)(4 + m) + n( j – 1) – 1, 1 ≤ i ≤ n, 1 ≤ j ≤ m 
 
Thus the set of labels of the edges vivi+1, 1 ≤ i ≤ n – 2  
 =  {2t + 4, 2t + 8, 2t + 12,…, 2t + 4n – 12,  2t + 4n – 8} 
  
The set of labels of the edges uiui+1, 1 ≤ i ≤ n – 1  
 = {2t + 2, 2t + 6, 2t + 12,… , 2t + 4n – 10, 2t + 4n – 6} 
 
The set of labels of the edges uivi, viui+1 , 1 ≤ i ≤ n – 1  
 = {2t + 1, 2t + 3, 2t + 5,… , 2t + 4n – 7, 2t + 4n – 5} 
 
The set of labels of the edges v1v1j, v2v2j,…, vn-1vn-1j, u1u1j, u2u2j,…, ununj, 1  j  m 
   = {2t + 4n – 4, 2t + 4n – 3, 2t + 4n – 2,…, 2t + 2n (m + 2) – m – 6, 2t + 2n(m + 2) – m – 5} 
 
Therefore the set of labels of the edges of G is {2t + 1, 2t + 2, 2t + 3,…, 2t + 4n – 6, 
 2t + 4n – 5,…, 2t + 2n(m + 2) –m – 6, 2t + 2n (m + 2) – m – 5} 
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Thus the induced edge labels are given by f*(E(G)) = {k, k + d, k + 2d,…, k + (q – 1)d} where  k = 2t + 1 
and  d = 1  
 
Thus the above defined labeling pattern f admits Sequential labeling for G.  
 
Therefore T(Pn)  c

mK  is a k-Sequential graph. 
 
Illustration 1.11: (3,1) - Sequential labeling of  T(P8)  c

3K  
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Theorem 1.12: The braid graph B(n) is a (2t + 1, 1) - Sequential graph for all n ≥ 3 and for any non-
negative integer t. 
 
Proof: The vertex set of B(n) is V(B(n)) = {x1, x2,…, xn, y1, y2,…, yn} 
The edge set of B(n) is  
 
E(B(n)) = {xixi+1 ; i = 1,2,3,…, n – 1}{yiyi+1 ; i = 1, 2,…, n – 1}{xiyi+1 ; 
i = 1, 2,…, n – 1}{yixi+2 ; i =1, 2,…, n – 2} 
 
Then |V(B(n))| = 2n and  |E(B(n))| = 4 n – 5  
 
Let t be an integer such that t ≥ 0. Define labeling f : V(B(n)) → {0, 1, 2,…, 4n – 4} as follows: 
  f(xi)  = 2i + t – 2,   i  = 1, 2,…, n 
  f(yi)  = 2i + t – 1,   i = 1, 2,…, n 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
  f*(xixi+1)  =  2t + 4i – 2, 1 ≤ i ≤ n – 1  
  f*(yiyi+1)  =  2t + 4i,  1 ≤ i ≤ n – 1  
  f*(xiyi+1)  =  2t+4i – 1,  1 ≤ i ≤ n – 1  
  f*(yixi+2)  =  2t + 4i + 1,  1 ≤ i ≤ n – 2  
 
The set of labels of edges xixi+1, 1 ≤ i ≤ n – 1    
= {2t + 2, 2t + 6,…, 2t + 4n – 10, 2t + 4n – 6 }  
 
The set of labels of the edges yiyi+1, 1 ≤ i ≤ n – 1  
    = {2t + 4, 2t + 8,…, 2t + 4n – 8, 2t + 4n – 4} 
 
The set of labels of the edges xiyi+1, i = 1,2,…, n – 1  and yixi+2, i = 1, 2,…, n – 2   
    = {2t + 3, 2t + 5,…, 2t + 4n – 7, 2t + 4n – 5} 
 
Hence the values of the edges form the set {2t + 2, 2t + 3,…, 2t + 4n – 5, 2t + 4n – 4} 
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Thus the induced edge labels are given by f*(E(G(B(n)))) = {k, k + d, k + 2d,..., k + (q – 1)d} 
 where k = 2t + 2   and  d = 1 
 
So that f is a Sequential labeling of B(n). 
 
Hence B(n) is a k-Sequential graph. 
 
Illustration 1.13: (14, 1) - Sequential labeling of B(12) 
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Theorem1.14: The graph G* = B(n)  c

mK  is a (2t + 1, 1) - Sequential labeling for all m,  
n ≥ 3 and for any non-negative integer t. 
 
Proof: Let xi1yi, 1 ≤  i ≤ n be the vertices of B(n). 
Join xi and yi, 1 ≤ i ≤ n to new vertices xij and yij, 1 ≤ j ≤ m respectively. 
 
The resultant graph is G* = B(n)  Kmc 
E(G*) = {xixi+1 ; 1 ≤ i ≤ n – 1}{yiyi+1 ; 1 ≤ i ≤ n – 1}{xiyi+1 ; 1 ≤ i ≤ n – 1} 
               {yixi+2 ; 1 ≤ i ≤ n – 2}{xixij ; 1 ≤ i ≤ n, 1 ≤ j ≤ m }{yiyij ; 1 ≤ i ≤ n, 1 ≤ j ≤ m} 
 
G* has 2n(m + 1) vertices and 4n + 2nm – 5  edges. 
 
Let t be a non-negative integer. Define a labeling f : V(G*) →{0, 1, 2,….., 4n + 2n m – 6} as follows: 
  f(xi) = 2i + t – 2 ,  1 ≤ i ≤ n  
  f(yi) = 2i + t – 1  ,  1 ≤  i  ≤ n  
f(xij) = 4(n – 1 ) + mn – (i – 1) + ( j – 1) n + t + 1, 1 ≤ i ≤ n, 1 ≤ j ≤ m. 
f(yij) = 4(n – 1 ) – ( i – 1) + ( j – 1) n + t,  1 ≤ i ≤ n, 1 ≤ j ≤ m. 
 
Then the induced edge labels are given by f*(uivi) = f(ui) + f(vi) and are as follows: 
  f*(yiyi+1) =  2t + 4i,  1 ≤ i ≤ n – 1  
f *(xixi+1) =  2t + 4i – 2 ,  1 ≤ i ≤ n – 1  
f*(xiyi+1) =  2t + 4i – 1,  1 ≤ i ≤ n – 1  
f*(yixi+2) =  2t + 4i + 1, 1 ≤ i ≤ n – 2  
f *(xixij) =  2t + i + n(m + j + 3 ) – 4, 1 ≤ i ≤ n – 1,  1 ≤ j ≤ m  
f*(yiyij) =  2t + i + n (j + 3 ) – 4, 1≤ i ≤ n, 1 ≤ j ≤  m 
 
Thus the set of labels of edges xixi+1,  1 ≤ i ≤ n – 1  
   = {2t + 2, 2t + 6, 2t + 10,…, 2t + 4n – 10, 2t + 4n – 6} 
 
 The set of labels of edges yiyi+1,  1 ≤ i ≤ n – 1   
   = {2t + 4, 2t + 8, 2t + 12,…, 2t + 4n – 8, 2t + 4n – 4} 
 
The set of labels of edges xiyi+1, and yixi+2, 1 ≤ i ≤ n – 1  
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   = {2t + 3, 2t + 5, 2t + 7,…, 2t + 4n – 7, 2t + 4n – 5} 
 The set of labels of edges xixij, yiyij,  1 ≤ i ≤ n, 1 ≤ j ≤  m 
 = {2t + 4n – 3, 2t + 4n – 2, 2t + 4n – 1,…, 2t + 4n + 2n m – 5, 2t + 4n + 2 nm – 4} 
 
Therefore the set of labels of the edges of G* 
  = {2t + 2, 2t + 3, 2t + 4,…, 2t + 4n – 5, 2t + 4n – 4, 2t + 4n – 3,  2t + 4n – 2, 
     2t + 4n – 1,… , 2t + 4n + 2n m – 5, 2t + 4n + 2n m – 4} 
 
Thus the induced edge labels are given by f*(E(G*) = { k, k + d, k + 2d,…, k + (q – 1)d}  
where k = 2t + 2 and d = 1  
 
Therefore the vertex function f defined above is a Sequential labeling for G*. 
 
Thus G*is a k-Sequential graph. 
 
Illustration 1.15: (14, 1) - Sequential labeling of B(4)  c

4K  
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