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Manitolds — Part 15

h
Regular value theorem in R = preimage theorem = submersion theorem

5: Rh —> ﬂ{m smooth

N

\

h
Definition: 5-: T ﬂ{m ) Ugm open C'- function,

preimage = smooth submanitold?

(1) xe\l is called a critical point of 5 if

OU:X is not surjective (or Jj(x) has rank less than m)

(2) ce ‘ﬂj\ﬂ is called a regular value of 5 it

5_1[{}1}] does not contain any critical points,

Theorem: " .
5-: U —> R’“ 1 UQIR open C™ - function, (h_éyn>
1f C is a regular value of j: , then

_1 )
‘; [icqﬂ is an (h"’h) —dimensional submanifold of R .
Proof: Use implicite function theorem,

Example:

5: Rh — [P\ / \g:(x""'/xh) = X11+X:+-..+ X?;
J}(Xq,...,xh) :(Zx1 le ZXQ

=> Xx=0 is the only critical point.

Hence: 1 is a reqular value,

% §-1[£‘\}] = ShJ submanifold of Rh-



