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(a) Covariant derivative
(b) Parallel transport
(c) Geodesic

(d) G-B Theorem

Intrinsic geometry means we are looking at just surfaces. It lies in this coordinate.
w is a vector field on a surface. w(u,v) = a(u,v)x, + b(u,v)x,
Let’s restrict w onto the curve a(t) = (u(t),v(t)). Then w(t) = a(a(t))x, + b(a(t))x, and

w'(t) = a'(a(t))a’(£)x
+a(a(t) (xuutt' (t) + X000’ ()
+ ' (a(t)a (t)xo
+b(a(t)) (xoutt' (t) + x000' (1))
= qxy +1rxy +sN (for some gq,7,5 € R)

If Dw/dt = 0 then that means the vector field is paralell to a/(t).

A vector field w along a parameterized curve a : I — S is said to be parallel if Dw/dt = 0
forevery t € I.

Parallel transport in R?> means all the vectors are parallel.

Proposition If w, v are parallel vector fields then < w(t), v(t) > is constant.

Definition a nonconstant parameterized curve 7y : I — S is said to be geodesic at t € I if
the field of its tangent vectors /() is parallel along - at t. That is,
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7 is a parameterized geodesic if it is geodesic for all t € 1.
Gauss-Bonnet

//sk ds = 27x(S)

X is the euler number for the surface. x(S) = vertices — edges + faces



