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Homework assignment no. 10
(due November 23)

1. Find all 1-parameter subgroups and the exponential map for the group of all affine
transformations of R (i.e. transformations of the form x �→ ax+b with b ∈ R and a > 0).

2. (a) Find all 1-parameter subgroups and the exponential map for the 2-dimensional
torus T

2 = S1 × S1 = R
2/Z

2.

(b) Can such a subgroup be periodic (i.e. ϕ : R → T
2 where ϕ(t + T ) = ϕ(t) for some

T > 0 and all t ∈ R)?

(c) Can a 1-parametric subgroup of T
2 be dense in T

2?


