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N 3
M_C;(R orientable Riemannian manifold of dimension Z
length of N <~ canonical volume form
Definition: et ,M/ be a Riemannian manifold and MQM_ 6 ~M

A map N : M—>Tﬁ

pr—= N(p)eT, M

and N([’)EQTPM)L\S,O% see Tf,M QTPIM/>

is called a normal vector field, (orthogonal w.r.t. go)

We call it confinuous at p it for a chart (:lA,\n) of rl\\/l,
holds: (peU\)

N(x) = th(x)-g?‘)(x)

\

continuous functions L —= R

We call it a continuous unit normal vector field if

Important fact:

Example: il

S <=

N(X) = X

* N is continuous at every pe M

) ||N(X)|| = \l SX(N(X)/N(XDI =1 for all xe M

Mc '?\h (h~1)—olimensiona\ submanifold:

(a) -
M is orientable <:> M has a continuous unit normal vector field

\ continuous normal vector

field not possible
(b) 1f N is a continuous unit normal vector field, then:

wy = N _Idet

canonical — -7 M

volume form l\

means:

wM (X) (\I“"'/Vh—1> = de‘t( N (X) ) V1,...,Vn_1>

g

volume = height - area
“—N\——

=1

N

R,

parameterization:

sin(B) oos(tr)

O(6.¢) = [ sinee) sincy)

cos(8)

\]ole’(( C) = Ly (x) (g}h)(X), 3&”(x)) = det (N(x) , g}“’(x), ’3?’(@)

sin(B) cos(y)  cos(8) cos(y) -sin(B) sin(y)
= det| sin(@) sin(y) cos(8) sin(y) sin(p) cos(Y)

cos(8) -sin(H) 0

= sin(H)



