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1. With spherical coordinates (¢,7,0,¢), let go = 0/0t, gay = 90/0r,
g@2) = r~'9/00, and g = (rsin0)~'9/dp.

(a) Show that {g(), 9(1): 9(2)> 9(3)} is a local frame.

(b) Compute the metric coefficients in this frame, and show that this
frame is a tetrad.

¢) Compute the commutation coefficients, defined b
Yy
[90), 9(0)] = VpeY(a)-

2. Suppose X = X%9/0x% and Y = Y?9/9z" are vector fields and o =
a.dz is a 1-form. Prove that

(da)(X,Y) = Xa(Y) = Ya(X) — a[X,Y]).

3. Suppose {g(0), 9(1), 9(2), 9(3)} is a general frame, i.e. that it’s values at
x are a basis for T,M. Let {g(@, ¢, ¢@ ¢®} be the dual frame, i.e.
its values at x are the dual basis for T*M = QL M. Then {g@ A glV) =
gD AGO GO AGE = _g® A g0 GO A gB) = _gB) p g g1 7GR =
—g@ A gD gD A g8 = _gB A gD g@ A g®) = _g®) A @1 s at
each point z, a basis for Q2 M. What are {dg®,dg™,dg®, dg®} in
this basis?

Note: You may use the result of the previous problem even if you didn’t
succeed in proving it.



