Question 3 [ Uni CEI)

This question concerns the regolar tetrahedron T, each of whose faces is divided
into three izosceles triangles.

A paper pattern for making T 15 shown below to indicate a nombering system for
these triangles. (Yon may wish to make a model to help you to think about the
question.)

Let f be the group of direct symmetries of T

{a)

{b)
(e}

{d)

(e}

Write down the elements of & az permutations of the positions of the isosceles
triangles, using the numbering syvstem given abowve,

Find the cycle index of 7 congdered as acting on these triangle posibions,

Hence calculate the number of equivalence claszes of colourings of the lsosceles
triangles when w colours are available.

Write down an expression for the pattern inventory of all colourings using
just the two colours: B (red) and B (blue). There is no need o expand thiz
BX[TEESI00.

By finding the coefficients of a subset of the terms in the above ioventory,
calculate the number of equivalence classes of colourings in which:

{1) exactly two isosceles triangles are coloured red;
{ii) exaccly three isosceles triangles are coloured red;
all the others being coloured blue.
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