The Differential of a Map- 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),

a. Find the differential of f, df.
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as well as finding it in terms of the standard basis in R3.



. Let M be the surface in R3 given by

x xhx?) = (o5 2%, (D) (x?); xLx?eR

Let N = S2 = {(x1,x%,x3)] D)2+ (x?)?+ (x3)? =1, x3 >0}

be the upper hemisphere.

Define ¢: M - N by
o(x", 2%, (") (x?))

= (
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Lety: N - R? by y(y%,y2%,{/1 - (y1)2 — (¥2)2) = (y1,y?).

a. Find the differential of ¢, d¢.
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