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Palette Index

In 2014, Horidk, Kalinowski, Meszka, and Wozniak introduced a new
chromatic parameter called the palette index of a graph and can be
defined as follows: For a given proper edge coloring ¢ of a graph G, we
define the palette of a vertex v € V/(G) as the set of all colors appearing
on edges incident to v. The palette index 3(G) of G is the minimum
number of distinct palettes occurring in a proper edge coloring of G.



Palette Index, Examples

Figure: In the first figure, we used 4 palettes and in the second - 2 palettes
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Sierpinski Graph

Sierpiriski graphs S(n, k) has been introduced by S. Klavzar, U.
Milutinovi¢ as a result of the study of the topological properties of the
Lipscomb space, and it is still being studied extensively. The graphs are
defined as follows. The vertex set of S(n, k) is the all n-tuples of integers
1,2, ..., k, namely, V(S(n, k)) = {1,2, ..., k}". Two different vertices
u=(ug,....,uy) and v = (vq, ..., v,) are adjacent if and only if there exists
an h € {1,...,n} such that

1. us=vp,fort=1,...,h

2. up 75 Vh

3. uy=vpand vy =upfort=h+1,....n
S(n, k) contains k"~! copies of the graph S(1, k) = Ki. We will call
bridge edges the all edges of S(n, k) those are not in the edges of above
mentioned Kj.



Sierpinski Graph, Example

Figure: 5(3,3)



Sierpinski Gasket Graph

Sierpiniski gasket graphs S, are quite similar to Sierpiriski graphs S(n, 3)
and are obtained from it by contracting all bridge edges. Sierpinski gasket
graphs are fractals and as Sierpinski graphs has many useful properties.



Sierpinski Gasket Graph, Example
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Palette Index of Sierpinski Gasket Graph

Theorem
For every positive integer n, the palette index of S,, is determined by this

formula:
§(S,) = 3 /:fn I:S odd,
4  ifnis even.



Palette Index of Sierpinski Graph

Theorem
For every even integer k > 1 and every integer n > 1, we have

(S(n, k)) = 2.



Palette Index of Sierpinski Graph

Proposition
For every odd integer k > 1 and every integer n > 1, we have

3(S(n, k)) >3



Palette Index of Sierpinski Graph

Proposition
For every odd integer k > 1 and every integer n > 1, we have

3(Ke) ifn=2,

5(S(n, k)) < {§(Kk) +1 ifn>2.



Palette Index of Sierpinski Graph

Corollary
For every integer k, we have

3(5(2,4k +3)) =3



Palette Index of Sierpinski Graph

Theorem
For every positive integer n, we have

5(5(n,3)) =3
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