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Introduction

The rainbow connection number of a connected graph G,
denoted rc(G), is the least k for which GG admits a (not nec-
essarily proper) k-edge-coloring such that between any pair
of vertices there 1s a path whose edge colors are all distinct.
This parameter has important applications [3].

Remark ([1]) If GG is a connected and not trivial graph with
n vertices, then diam(G) < rc(G) < |E(G)|.

We present a near-tight bound for the rainbow connection
number of snake graphs, a class commonly studied 1n label-
ing problems [2, 5].

Let{ > 3.k > 1,n > 2. An l-gon k-multiple snake

graph over n vertices, denoted S (¢, k,n), is obtained from
P,: vyvy . ..v,_1 by adding £ multiple edges between v; and
vi+1 for 0 < ¢ < n — 2 and making ¢ — 2 successive subdi-
visions at each edge added. See Fig. 1.
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The rainbow connection number 1s already known [4] for

G = 5(3,k,n)with k € {1,2,3}. In this case,
{dz’am(G) +1,ifn =k = 3;

diam(G),  otherwise.

re(G) =
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Result

Let G =S((,k,n).

(/2], if n =2and k = 1;
diam(G) = ¢ € — 1, if n=2and k > 1;
210/2] +n —3,if n > 2.

Let G = S(, k,n).

diam(G) + 1, if £ is even or n = 2;

re(G) < {dmm(G) + 2, if £ is odd.

Figure 3. S(4,4,4)

This bound 1s near-tight, since we know snake graphs which

h S L.
ave rc(G) = diam/(G) + References

Proof (sketch). Fig. 2 shows a rainbow coloring of the block

By, for0 <1 < n— 2. [1]G. Chartrand, G. L. Johns, K. A. McKeon, and P. Zhang.

ul Rainbow connection 1n graphs. Mathematica Bohemica,
G — , 133(1):85-98, 2008.
% [2]J. A. Gallian. A dynamic survey of graph labeling. Elec-
! e tron. J. Combin., 17:60-62, 2014.
[3]X. L1 and Y. Sun. Rainbow connections of graphs.
diam(G) + i Springer Science & Business Media, 2012.
[4] A. Rocha, S. M. Almeida, and L. M. Zatesko. The
rainbow connection number of triangular snake graphs.
1 In Proc. V ETC/CSBC 20, pages 65-68, Porto Alegre,
Brazil, 2020. SBC.
1 o [5]S. S. Sandhya, E. E. R. Merly, and S. D. Deepa. Heronian
U; &

mean labeling of triple triangular and triple quadrilateral

Figure 2. B; ;1 snake graphs. Int. J. Appl. Math. Sci., 9:177-186, 2016.



