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The set X = [(m.n) :m,n € {—1.0,1}} 15 shown below.
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a8 el Yeine(3 )
The group of matrices
G ={LP, PP’ Q PQPQP'Q}
iz Eomorphic to
S(0) = {e,a,b,c,r, 5,8, u}
{You are NOT asked to justify this result.)

An action of 7 on X is defined by gA [(mn) = (k1) i g (f) = (r) for any
gE & and (m,n) e X.
{2} By considering Pa{m, n} and Q.{m, n} verify that axiom GAl haolds. [2]
In parts (b} and {¢) below you may assume that & acts on X
(b} Find the orbit and the stabilizer of each of the points:

W @-D.£(

i) (0,0, Foo%

{iii) (-1, 0). [5]
{¢) Caleulate |Fix(g)| for each g € G and use the Counting Theorem to show that
there are exactly three orbits. [4]

Let (7 deanote the symmetry group of the squars:

&= {f1 ﬁr;'ir.ﬂllp:l'fﬂl'hlu1 I:’-l.l':i'z}' [

where the p's are the clockwise rotations through angles given by ther subacripls,

h and w are the reflections in the horizontal and vertical lines through the centre of

the square, and 4, and dy ase the reflections in the two diagonals (through the top
left and tep right corners, respectively).
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The sides are marked as shown in the above diagram and the vertical line 17 and
the horizontal line Jf join the midpoints of the sides 51, 53 and 52, 54 reapectively.
Let X = {51, 52, 53, 54, H,V}.

Let - denote the group action of & on X defined by

g-==glz),
whers g € G and z € X.
(a) Write down all the orbits under the action of G on X (2]
{b) Write down the kernel of the action. [z]

(c] Write down the stabilizer of each element of X, and find the interaection of all
these atabilizers. [4]

(d) FProve that the stabilizer of 51 17 conjugate in & to the stabilizer of 532, [3



