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b-CHROMATIC NUMBER OF A TRIANGULAR BELT
DR.K.CHITHRA, G.HEMA, N. SANGEETHA
Abstract: Let G=(V,E) be a simple undirected connected graph. A proper k coloring c of a graph G is a b-coloring if
for every color class ci, there is a vertex with color i which has at least one neighbor in every other color classes. Such
vertex is called a b-vertex. The b-chromatic number of a graph G, denoted by ϕ(G), is the largest integer k for which G
admits a b-coloring for k colors and G is called b-colorable graph. The concept of b-coloring was introduced by Irving
and Manlove [2]. In this paper, b-chromatic number of a triangular belt is investigated.
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Introduction: Let G=(V,E) be a simple undirected
connected graph. A proper k coloring
is a function
c:V (G) {1, 2, ..., k}such thatc(u)≠c(v) for all uv E(G).
The color class ci is the subset of vertices of G that are
assigned to color i. The chromatic number (G) is the
minimum integer k for which G admits proper k-coloring
and ∆(G) is the maximum degree of G. A proper k
coloring c of a graph G
is a b-coloring.if for every
color class ci, there is a vertex with color i which has at
least one neighbor in every other color classes. Such
vertex is called a b-vertex. The b-chromatic numberof a
graph G, denoted by ϕ(G), is the largest integer k for
which G admits a b-coloring for k colors and G is called
b-colorable graph. The concept of b-coloring was
introduced by Irving and Manlove [2]. They investigated
that if G admits a b-coloring with m colors, G must have
at least m vertices with at least m-1. In this paper, bchromatic number of a triangular belt is investigated.
2. Main Results:
Theorem:2.1: For any triangular belt Tbn , the bChromatic number is ϕ( Tbn) ∆(G) +1 for all n≥4.
Proof: Let Tbn be the graph with vertex set
V(Tbn ) ={ui , vi / i =1 to n }and
E(Tbn ) = {uiui+1, vivi+1, ui+1vi, ujvj / i=1 to n-1 and j=1 to
n}, the edge set of Tbn.
| V(Tbn ) | =2n and | E(Tbn ) | = 4n-3
Here, 2 vertices u1, vn are of degree 2, 2 vertices un, v1 are
of degree 3, 2n-4 vertices ui , vi (for i=2 to n-1) are of
degree 4. ∴ ∆( Tbn ) = 4.
If n= 4 Let Tb4 be the graph with vertex set
V(Tb4 ) ={ui , vi / i =1 to 4 }and
E(Tb4 ) = {uivi, ujuj+1 / i=1 to 4 and j=1 to 3},
the edge set of Tb4.| V(Tb4) | =8 and | E(Tb4) | = 13
Here, 2 vertices u1, v4 are of degree 2, 2 vertices u4, v1 are

of degree 3 and 4 vertices ui,vi (for i=2 ,3) are of degree 4.
∴ ∆( Tb4 ) = 3.
Consider the color class C = {c1,c2,c3,c4, c5}. Assign a
proper coloring to the vertices as follows.
Give the color c1 to the vertices u4 and v1, the color c2 to
the vertex v2 , the color c3 to the vertices u1 and v3. the
color c4 to the vertices u2 and v4 and the color c5 to the
vertices u3.
ϕ( Tb4) = 5 ϕ( Tb4) = 5 ∆( Tbn ) +1.
∴ ϕ( Tb4) ∆( Tbn ) +1.
Hence the result is true for all n≥4. Consider the color
class C = {c1,c2,c3,c4, c5}. Assign a proper coloring to the
vertices as follows.
Hence, we color the vertices as follows:
c(uk ) = c1 = c(ui ) for k≡0(mod 4) and
i≡1(mod 5) for i,k=1 to n
c(ui ) = c3 = c(uk )for i≡1(mod 4) and
k≡3(mod 5) for i,k=1 to n
c(uj ) = c4 = c(uk )for j≡2(mod 4) and
k≡4(mod 5) for j,k=1 to n
c(ul ) = c5 = c(ui )for l≡3(mod 4) and
i≡0(mod 5) for i,l=1 to n
c(vk ) = c2 for k≡2(mod 5) for k=1 to n,
which is b-coloring with the b-vertices vi (for i= 1 to n)for
the color classes c1, c2, c3, c4, c5 respectively.
ϕ( Tbn) = 5 ∆( Tbn) +1.
∴ ϕ( Tbn) ∆( Tbn) +1.
Conclusion: Motivated by the definition of b-Chromatic
number of a graph, we have discussed the b-Chromatic
number of a triangular belt. The Problem of b-Chromatic
number of some
cycle related graphs are under
investigation.
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