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All questions carry equal marks. You may use your class-room notes and
the text book by Bagchi-Madan-Sitaram-Tewari in the exam.

1. G is a compact group, p is the Haar measure on GG, and f a continuous
function. 3 ¢ € G such that f(xy) # 0. Prove that
0 < [|fldp < 0.
G

2. Let G be an abelian group. If (7, V) is an irreducible representation of
GG on a complex finite dimensional vector space V', prove that dim V' =1

3. Let U(n) ={A4; A an n x n complex matrix with AA* = I} What is
the Lie algebra of U(n) 7 Justify your answer.

4. If u(n) denotes the Lie algebra of U(n), prove that exp : u(n) — U(n)
is onto.

5. G is a compact linear Lie group. If z,y € G,x # y, prove that there
exists a complex finite dimensional irreducible representation 7 of G
such that 7(z) # 7(y).

6. Describe all the complex finite dimensional irreducible representations
of SU(2), upto equivalence. (You need not give a proof.)

7. fisan L*-function on SU(2). You are told that [ f7rg»l) = 0, Vi,jand
G
vV n >3, and ffﬂf;-l) =1, Vn<3, and V4, j. What is the L?-norm
G
of f,i.e||f||2? Justify your answer.

8. Let G be a connected linear Lie group and g its Lie algebra. = is a
finite dimensional representation of G. If 7(X) =0, VX € g, what
can you say about m 7 Justify your answer.
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9. Let G = 0 1 =z|; =zyzeR
0 0 1

What is the Lie algebra of G 7 Justify your answer.



