B Matriz: Recall that b(X,Y) = — < B(X),Y > The dot product of B(X) with respect
to the basis vectors completely determines B(X ), so these formulas can be used to read off
B(e1) and B(es).

< B(61),€1 >= Sin2q5
< B(el),eg >=0
< B(EQ),EBl > ()

< B(ez,ez >=1

Principal Curvatures: It follows that B(e;) = e; and B(es) = es. (Notice that the term
sin ¢ comes from the fancy inner product.) So k1 = k9 = —1. This sign arises because the
normal points outward but the principal curvatures are both inward toward the center of
the sphere.

Tangential Components: We can read off the tangential components of derivatives using
the tormula

VXy — X(Y) = b(X, Y)?’L

Ve,e1 = (—sin¢cosf, —sin ¢sin b, 0) + sin® ¢(sin ¢ cos 8, sin ¢ sin , cos ¢)

= (— sin ¢ cos # cos? ¢, — sin ¢ sin # cos? ¢, sin® @ cos @) = — sin ¢ cos P(cos ¢ cos B, cos P sin f, — sin @) =
= —sin ¢ cos ¢ € * , * \
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