Question 18

The set X = {{m,n):m,n € {—1,0,1}} is shown below.
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(You are NOT asked to justify this result.}

An action of & on X 18 defined by g A (mun) = (B0 o g (T) = (
g€ and (m,n) € X.
(a) By considering P.(m, n) and Q,(m,n) venfy that axiom (AL holds. 2]
In parts (h) and () below you may assume that & acts on X
ib) Find the orbit and the stabilizer of each of the points:

Gy ((h—1)

(ae) (D0,

(i) (—1,0). 5]

(e} Calculate [Fix(g)| for each g € 7 and use the Counting Theorem o show that
there are exactly thres orbits. [

GEOMETRY

Cuestion 114
In this question 13 the conic with eguation
T+ I+ e+ p+3=0,

Ta help you to reduce the equation of O to standard form, you are given the
following information. The eigenvalues of the matrix

a=(_ls _Eﬁ)

are 0 and 4 and corresponding sigeavectors are ('3, 1) and (1, =3},

{a] Write the equation of €' m matrix form (]

{b] Write down a matrix P such that PTAP = (E E) 12]

[¢} Find the equation of the conic after the transformation x — PTx,
»x = Px'}, DO NOT leave your answer i svatrax form [3]

i{d} Find and specify a translation that reduces the equation of part (c] to standard
form: Hence classify the conic ]
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