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Sheet of exercises n.2

2.1. Show that

Im(γ · τ) = Im(τ)

| cτ + d |2
, for all γ =

(
a b
c d

)
∈ SL2(Z).

2.2. Show that

(γγ′) · τ = γ · (γ′ · τ), for all γ, γ′ ∈ SL2(Z) and τ ∈ H.

2.3. Let

S =

(
0 −1
1 0

)
, T =

(
1 1
0 1

)

and let Γ′ =< S, T > be the subgroup of Γ = SL2(Z) spanned by S

and T . For every

A =

(
a b
c d

)
∈ Γ,

a) calculate A′ = AT n =

(
a′ b′

c′ d′

)
, for all n ∈ Z;

b) show that there exists n ∈ Z such that |d′| ≤ |c|/2;

c) calculate A′′ = A′S;

d) show that there exists a matrix M ∈ Γ′ such that the bottom row

of AM is of the form (0, ∗).

Deduce that AM ∈ Γ and then that Γ = Γ′.


