Question J{ [ GE1)

Consider & car sticker in the form ol @ siuar: dizided ko eight congroent Eriangics

ns Tollows.

AN
A

{The postlions of the triangles are marked from 1o 8, but, these marks are T, o
the skicker ibself. }

Let (& he the group of symmetries of 5, inclading those that can ke abtained by
gurning the slicker over- { The sticker s muade of transparent material and sticks on
by pleckrostatie a11.-T.a:l.l!1.;|'!:-T|.:|

fa) Write down all eight slements of 5 85 permubaticns of the trianghe posItions.
{b) Find the cyele index of €7, considered ag acting on Lhe tranghe posibions.

{t) Hence caleulate the number of equivalence classes of colowrings 1T ™ calours
are available.

{4y Wnte Jowh it Edpressrin for the pattern Inventony of all eolourings psimg bhe
colours R (red). {green), ¥ (yellow)
{¥ou do nol aeed o soplify this expression.)
{e] By finding the coefficients of & subset of the terms in the sbove mvenlory,
calenlake the number of pquivalence clasans of colourings 1o which six of the
inangles are of ono colour, the alher two rolowrs AppEATInG on OnT Lrianghe

wach.

Question 4 { GE2)

This question 1% concerned with the tiling LH2T, » portion of which is depicted on
Gide 2 of Tiling Card 14. { A smaller portion is depicted on Gide 2 of Tiling Card 6,
where the incidence symhbal s also given,) We ahall denote this tiling by T.

{a} Vse Tiling Card 10, and the overlay for Side 2, to familiarize yoursell with the
symmetries of T. Then answer the following questions.

{i] Are these any indirect symmetries of 5
(i) Are there any reflection symmelries of T
(it} Find the number nT) of translational tile orbits.

(b Uﬂ;‘-ﬂﬂppmmia’-& theorems m Section § of et GE? to caloulate T and
gt ]

(e '.[J-u_Lh-E first of Lhe two magnificd portions of T on the back of this booklet
indicate the translational tile and vertex orbits, (That ks, place cirched ILIJITI!:-IZ:I."EII
(i), (), ..-at the centres af tiles to distinguish translational tle orbits, and

un}c_:rd;d numbers 1,2, ... 8t the vertices 1o distinguish translational verlex
crhits. .

{d) Draw the tile—veriex diagram for T.

(¢] Ceonstruct the edge side orbits of T under the acticn of the full symmetry group
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REMEMEBER T0 DETACH OR PHOTOCOPY THE BACK :
- . K Palsk
SUBMIT IT WITH YOUR ASSIGNMENT. b
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