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1. (a) Show that the standard action of SL2(R) on H is transitive.

(b) Let γ =
(
a
c

b
d

)
be an element of SL2(R) with γ 6= ±

(
1
0

0
1

)
. Prove that γ

has exactly one fixed point in H if |a+ d| < 2, and no fixed points in H
otherwise.

2. (a) Let K be the stabiliser of i ∈ H under the standard action of SL2(R)
on H. Show that

K =

{(
a

−b
b

a

) ∣∣∣∣ a, b ∈ R, a2 + b2 = 1

}
(= SO2(R)).

(b) Prove that there is a bijection

SL2(R)/K
∼−→ H

γK 7−→ γi.

3. We recall the notation

σt(n) =
∑
d|n

dt for all integers t ≥ 0 and n ≥ 1,

where d runs over the set of positive divisors of n.

(a) Let m, n and t be positive integers such that m and n are coprime. Show
that

σt(mn) = σt(m)σt(n).

(b) Let n and t be positive integers, and let

n =
∏

p prime

pep (ep ≥ 0; ep = 0 for all but finitely many p)

be the prime factorisation of n. Show that

σt(n) =
∏

p prime

p(ep+1)t − 1

pt − 1
.
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