ThMA MB24 01 Cut-off date 15 March 2000

Please make sure that the assigneent number is correctly entered on your PT3
form as

bAE24 01 .
This T%A is based on Block I af the course

Question 1 - 10 marks
Show that the map

iy : L, ) — GLI2,T)

- [dem i ]
0 (detd)

{where {det A) is the complex conjugate of the determinant of A) is a group homo- .
rmorphisim.
Show that gy induces a homomorphism

o lin) — LY.
Dheseribe the standard matrix groups which are somorphic to Ker ¢ and Im g
Uzing the notation C(() for the centre of the group 7, show that

CTSTIC2Y) < O T o).

[Kerg = {x € Uln] | #lx} =T},
g = ${Un)} = {3 € SU(2} | 3z € Uln) such that s{z) = y}]

Cuestion 2 - 10 marks

(i]  Show that if the real square matrix A i3 skew-gymmetric, then det{l + A) and
det{d = A} are both non-gero, where [ 5 the unit matrix.

iil) With A as in part (i) above, show that (I — A}{I + A)7" exists and 8 orthog-
onad. e !

(i) Conversely, show that if the mateis O is ﬁﬁhggmﬂ,;nd det{d + 02} #10, then
(F— Tl + )" 15 shew-symmetric,

[This relation between skew-symmetnic and orthogonal sets of matrices i= due to
the English mathematician Cayley (1821 1895).]
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