Solutions to Part TTA

A reminder: af most two of your three questions attempted for Part IT may be
chosen from Part 174,

Cruestion 12

{a) There is rotational symmetry but po reflection symmetry (becanse of the let-
tering ). Thaos, the symmetry group T is

I'={e,r,r, 7 7%, 1%}, where r =rfr/3].

For the action of T on the points of the badge,
iz, xg, vy, 7)) = § (2] + Zeg + 223 + 13)

S0, the number of squivalence classes using two colours iz
(B +2x242x 2 +2) =14

(k) The ].'IE.t-t-F!']'I inventory is
B [{f* -+ 5)° + 2(G® + 5°) + 2(G* + %) + (67 + 5%)7)
=1 GF +6G*5 4+ 15757 + 20G75% + 15G75 + 6G5° + 5°

+2{:5 + 258
+ N + diFi5E + 58
+ & + aGhg? + AGEgH + 5%

= G4 GRS G4 A098% 4 AR 4 o554 8Y

Thus there are one each of: - all gold, all silver, five gold and one zilver, five
silver and one gold. There are three each of: four gold and two silver, two
gold and four silver, Finally there are four of three gold and three zilwver.
[This is 14 eolourings in all ]

(] Suppose that the third colour s black (). If the central bexagon iz & then, as
above, there are 14 colournngs of the points, Similardy, if the central hexapon
iz &7, there are 14 colonrings uzing 5 and B, Similarly for 5 in the centre. The
Lestad s 432,

Ouestion 13

{a} Highest order of rotation” 1.
Any veflectiong? Yes.
Type of reflectionsT Rhombie,
So, type is o,

{h) Highest order of rotation: 2.
Any reflectionsY Yes.
Reflections in two directions? Mo,
5o, type i9: p2neg.

(e} Highest order of rotation: 3.
Any reflections? Yes,
All S—centres on reflection axes? Mo
S0, type i8: p3lm.
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