
Smooth Manifolds

1. Show that the solution set

M = {(x,y,z) ∈ R3 | x4 − 2y3 + 3z2 = 1}

is a smooth manifold. What is the dimension ofM?

2. Show that the solution set

M = {(x,y,z) ∈ R3 | x2 + y2 − z = 0, z − y = 3}

is a smooth manifold. What is the dimension ofM?

3. Show that the solution set

M = {(x,y,z) ∈ R3 | xy − 8z = 0, x2 − y = 0, x > 0}

is a smooth manifold. What is the dimension ofM?

4. Let P be the set of positive real numbers (0,∞). Show thatM = γ(P) for the following γ : P → R2

is a smooth manifold.
γ(t) = (t2 − 1,t(t2 − 1)).

What is the dimension ofM?
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