GEOMETRY (1) HOMEWORK 8

(DUE: 9:50AM 11/10)

WRITE UP THE SOLUTIONS TO ALL PROBLEMS.

Follow the notation used in class.

Problem A. Let A(t,p) be a solution to the ODE
atA<tap) = B<t7p)A(t7p)7 where B(tup) - (dw)cp(t,p)'
Show that
1A, p)|| < ™.

Problem B. Let V' be a differentiable vector field on U C R™. Show
that the flow o(t,p) satisfies the identity

p(0,p) =p , and o(t, ¢(s,p)) = ¢(s + t,p)
whenever ¢(t,p) is defined.

Problem C. Let U = R?\ {(0,0)}. Consider a vector field

. —y x
V:U — R? .
— via (z,y) — <x2+y2’m2+y2>
Let p € U. Find the flow ¢(t,p).

Problem D. Show that every point in a regqular surface S admits local
orthogonal coordinates, i.e., for every p € S there exists a parameteriza-
tion x: U — S with p € x(U) such that

(Xy, Xy) = 0.
Problem E (do Carmo). Section 3-4 Ezercise #7.
Problem F (do Carmo). Section 3-4 Ezercise #11.
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