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1. Introduction

Let G be a finite, undirected graph [1] with no loops and multiple edges. The graph G has the vertex
set V (G) and the edge set E (G). Graph coloring [5] is coloring of G such that no two adjacent vertices
share the same color.

A proper coloring c is an irregular coloring [1] if no two like-colored vertices have the same color
code. i.e., for every pair of vertices u and w; code(u) #code(w) whenever c(u) = c(w). Thus, an irregular
coloring distinguishes each vertex from each of other vertex by its color or by its color code.

Mary Radcliffe and Ping Zhang[8,9] established sharp upper and lower bounds for the irregular
chromatic number of a disconnected graph in terms of the irregular chromatic numbers of its
components. A.Rohini and M.Venkatachalam [11] discussed the irregular coloring of wheel related
graphs. Further this paper exhibits the irregular coloring of snake graph families.

The central graph C(G) is obtained by subdividing each edge of G exactly once and joining all the
non-adjacent vertices of G.

The vertex set of middle graph M(G) is V(G)UE(G) in which two elements are adjacent in M(G) if
the following conditions hold.

(i) x,y € E(G) and X, y are adjacent in G. (ii) x €V(G),y € E(G) and y is incident on x in G.
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A triangular snake graph Ty [3] is obtained from a path vy, vz, vs,....... Vn+1,Uz, U2 ... Un It has 2n+1
vertices and 3n edges, where nis the number of blocks in the triangular snake and a double triangular
snake graph D(Tn) [3] is obtained from a path vi, va, vs,....... vn+1 Dy joining viand vi+1 to a new
vertex wi; to another new vertex ui . A diamond snake graph D, [3] is obtained from a path vi, v2,
V3,....... vn+1 by joining viand vi+1 to @ new vertex wij to another new vertex ui

2. Structural properties of middle graph of M (T,), M [D(Tn)] and M[Dn]

o Number of vertices in M (T,)), p= 5n+1
o Number of vertices in M[D(Tn)] ,p=8n+1
o Number of vertices in M[Dn] ,p=7n+1

. Maximum degree in M (T,,) and M[Dy], A=6
o Maximum degree in M[D(T,)], A=7

o Minimum degree in M(Tn),M[Dn], 6 =2

) Minimum degree in M[D(T»)], 6 = 3

3. IRREGULAR COLORING OF M (T,), M [D(Tn)] and M[Dn]
Theorem 3.1 : For M(Ty), xir[ [M (Tp)] =2n+ 2, n>2
Proof:

Now by definition of middle graph, each edge of the triangular snake graph T, is sub-divided by a new
vertex.

Assume that each edge (vivi+1) and the line joining viand vi+1 to a vertex u; ,i=1,2,3,....n are sub-
divided by the vertices wi, ej and ejj+1, j=1,2,3,....n respectively.

Assign the color c1to vi, Ui and ¢z, Cs....Con+110€1,€ 2...... €n

Assign the color Cn+3, Cn+4..... Con+2 tO €2n+1,€2n+2...... €3n

To prove (2n+2)- coloring is an irregular coloring of M (T,),

since deg(ui) # deg(ei),it shows that code(ui) # code (ei)

Since each ui's are adjacent to e;’s but vi's are not adjacent to u;’s.

Hence code (ei) #code(vi) .Thus y;-[M (T,)] < 2n + 2

By the definition of middle graph{v,ei}induces a clique of order 2n+2 in M(Tx) [9]

It follows that,y;-[M (Ty)] > x[M (T,)] = 2n + 2. Hence y;,-[ [M (Ty)]=2n+ 2, n>2
By the definition of middle graph{v,ei}induces a clique of order 2n+2 in M(T») [9]

It follows that, y;[M (T,)] = x[M (T,)] = 2n + 2. Hence x;,[ [M (T,)] = 2n + 2, n>2
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Figure 1: Middle graph of Triangular snake graph M(T2)
Theorem 3.2 :
For [M(D (T,))] ,the irregular - chromatic number is 6. (i.e) xi [M(D (T,))]=3n+3n =2
Proof:

Let {vi,vo......... Vit , Ug,Uz2......... Un Wi,Wo...... wn} be the vertices of the double triangular snake
graph D(Th).

Assume that each edge (viVi+1) (ui,vj)and (vj, wi) , i=1,2,3,....n and j=1,2,3...n+1 is sub-divided by
the vertices x;, ejjand fij for | i=1,2,3,....n and j=1,2,3...n+1 respectively.[9]

Color the vertices vi,va......... Vn+1 ,ULUz......... upand wi,wo...... wn With ci.
Color the elements e, 2...... eanWith C2, C3.... cans1and €2n+1,€2n42. ... ean With Cs, Ce.....Con+4
Atlast, Color the sub-divided vertices Vi,+1,Vit1.i+2.. Vni+n With Con+a, Conts.... Can+3

Hence y;- [M (D(T,)] =3n+ 3, n>2

Figure 2: Middle graph of Double Triangular snake graph M(D(T2))
Theorem 3.3:
For [M (Dy)], the irregular -chromatic number is 2n+3 (i.e )y [M (D,)] =2n+3, n>2
Proof:
Color the vertices {vi,va......... Vin+l , UL,U2...e.n.n. Un ,W1,Wa,....Wn }with c1,

Color the elements ei11,e 12...... eanWith C2, Cs. ... Cons1
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Color the elements ezn+1,€2n+2...... e4n With Cg, Cs.....con+3,

To prove (2n+3)- coloring is an irregular coloring of M (D),
since deg(ui) # deg(ei),it shows that code(ui) # code (ei)

Since each uj's are adjacent to e;’s but vi s are not adjacent to u;’s.
Hence code (ej) #code(vi) .

Thus x;»[M (Dy)]<2n + 3

By the definition of middle graph,{v,ei} induces a clique of order 2n+3 in M(Dn)[9]
It follows that,y;, [M (D,)] > x[M (D,)] = 2n+ 3

Figure 3: Middle graph of Double Triangular snake graph M(Dz2).
5. Conclusion

An irregular coloring play an important role in clustering , automatic reading system and distributed
system.The investigation of similar results for different graphs as well in the context of various graph
coloring problems is an open area of research.
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