Riemannian Metrics- HW Problems

1. LetS2 < R3 be the upper hemisphere parametrized by

D(u,v) = (u,v,\/l — u? —vz), u? +v? <1,

and S? € R3 the lower hemisphere parametrized by

Y@, v) = (,7,—V1—-u%—v2), w?+9%<1.

Let f:S2 - S2 by f(u,v,V1 —u2 — v2)=(-v,-u, V1 — u2 — v2),
Suppose that X,Y € T,S%.

Showthat < X,Y >,=<df,(X),df,(Y) >¢u),

where < X,Y >,= g(X,Y) and g is the metric induced by @,

and < df,(X),df,(Y) >rp=h (d £, (X, dfp(Y))

where h is induced by v,



2. Let S be the catenoid parametrized by

$(u, V) = ((coshu)cosv, (coshu)sinv, u), u€eR, ve02n],

and S, be the helicoid parametrized by

4 — — — — — - — — — —
Y(u,v) = (ucosv,usinv,v), u,v € R.

Suppose f:S5; = S, by

f ((coshu)cosv, (coshu)sinv, u) = ((sinhu)cosv, (sinhu)sinv, v).

Suppose that X,Y € T,S;.
Show that
<X)Y >p=< dfp(X), dfp(Y) > £ (p)-

(Recall the i (coshu) = sinhu, i (sinhu) = coshu and
du du

sinh?u + 1 = cosh?u).



