TMA MS824 03 Cut-off date 12 July 2000

Please make sure that the assignment number is correctly entered on your PT3

form as
|H32-1 ﬂﬂl.

This TMA is based on Block I of the coarse.

In this TMA all the metric spaces considersd are subspaces of B” (for various
values of &). Thus ‘4 ia compact” is the same as *A is closed and bounded’.

IT & typical elerment & of the space A is given by
X = fﬂ1';2rl" I.ll-'rl'l}

where A C R™, R™ = {[z,, 25, . .2} | s € R, 4 =1,...,m}, and a typleal ele-
ment i of the space B iz given by

¥ =it Ya)

where R C R™, R™ = {{;.yo,....00) | € B ¢ =1,....,n}, then the product
space A x B C R™™ has typical element

) B (o T D 0 ke

Cuesticn 1 10 marks

The space 7 &8 path-connecied f, for any z,9 € &, there exists a conbinuous map
[0, 1] — & with {0} = = and W1} = ¢ (called a path in &}, (Thiz property is
simply referred to as connected by Curtis on page 79.) ]

i1} Show that GLin, L) is path-connected.
[Hint: Use the Jordan normal form, Course Notes, page 11, Note 7]
i) Is FLin, B) path-conpected? Justify your answer,

Cuestion 2 10 murks ;
Lat [5, 1 bhe subsets of B, K" respectively.

fi} If &' and V are open, show that 7 = ¥ ¢ B""™ is open,

(i} TE07 amd Voare compact, show that 05 = 1V is compact.

(iii} Show that the space L2} 1= nod homeomorphic to the matnx group

U(1,1) E‘{;uE M3(C) | u [; "i"] ol = [n:lr 113”
'-”.'. W = =
where uli= i js the Hermitian conjugate of w.

B (1] -III‘. .:_I“ . . :

Question 3 = 10 marks

i) Show that

i

is & maximal torus in the matrx group [7(1.1) (defined in Question 2(iii)
abowe)

{ii) Hence ar otherwise find the centre of L7(1.1).
(ii) Find a masdmal torus in ST, 1) and the centre of S00(L, l}f'where
SU(1,1) = fu € U{1,1) | detw =1}
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