
MAKE-UP MIDSEMESTER EXAMINATION

LOCALLY COMPACT ABELIAN GROUPS

(1) Let L be a locally compact abelian group which admits a com-
pact open subgroup. Let∇ : L → L̂ be an isomorphism. Show
that there exists a compact open subgroup M such that if M⊥

is defined as

M⊥ = {χ ∈ L̂ : χ(m) = 0 for all m ∈ M},

then M ⊂ M⊥ and M⊥/M is finite.

(2) Let A denote the ring of adèles of Q. Describe the automor-
phism group of An for a positive integer n.

(3) If the identity component of a locally compact abelian group
L is compact and open then L is a product of a compact con-
nected abelian group and a discrete abelian group.

(4) Let G = (Z/pZ)2. Show that there exists a non-split extension
in E(Ĝ, G) whose Pontryagin dual is equivalent to its inverse
in the Baer group.
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