Question 3 [ Unat GEI)

This question concerns possible designs for a squave flag ', divided into sight right-
angled triangles each of which is to he dyed with some colour. (The Hag is made
of cloth, so the dye penetrates 1o hoth sides of the eloth.)
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The positions of the triangles are marked from 1 to 8 in the figure, but these marks
are mod on Lhe Aayg itself,

Let 7 be the group of all symmetries of &, including those obtained by turning the
Hag owver B show iks other side;

(&) Wrile down all the elements of €, as pormuotations on the labels 1 o 5. |.'-"']
(b) Find the cycle index of (7, considered as acting on the positions of the trisngies. []

(e} Hence calenlate the mumber of squivalence classes of possible flags if there are
i cnkmars avadlalide, I_?]

{d) Derive an expression for the pattern inventory of all possible flags that ean be
madde if there are just three colours available: Rired), Wiwhite)] and B{hlue).
[Yeu psecd mod simplify the expression.) 3]

{r}) By using some of the coefficients in the pattern inventory, calrmlate the numbser
of equivalence claases of red, white and blue 8ags having four triangles of one
cidour and two triangles of each of the other twe colours, [141]

[Hint: You will find the following :i.1:|fr.rrmarl-::|t| useful: in any expression of the form

{x+ 4+ =)", the coefficient of %y 27 in provided that b+ c 4 d = a.)
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