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Reqgular Value Theorem:
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Let M,N be smooth manifolds of dimension

m and n (W) = h),
§. M—>N be a smooth map, and o\eN be a reqular value of §

L> }T_iﬁ__\ does not contain critical points

L> F€ M is called a critical point of § if
Vankfr = rank (Jk;“ P)>>

is less than n

is a (m-n)=dim submanifold of M.
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Example:

‘ det( A) + 0} s panteld of dinersien 4

(b )Sqm(a(xA R) := {B € (Rdhi ‘ '8 :B is manifold of dimension
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) 04, R) = {Ae 6L(,R) | ATA = 1L1 is a submanifold of GL(4,R)
Proof:

£ 6L(4,R) —> sSym(dxd,R)

, $(A) =

Two things to show: (1) 5:_1[_{1_]3] = 0(4,R)

is a regular value of §
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Jacobian matrix:

lx, O 1x, 0
\)kn;fo L-1 (X) = xL X1 X(f X3
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rank = 3?2 Not for:

X, =%, =0
XJ=X({=O
X, 2 % =0
X, = )(q:O
i {(A)=1 =

= \)koy-L*(L\(A)) has rank 3 => 4L reqular value

is a submanifold of dimension 0«1 — M?jﬂ = A(O{z—o

=> 0(4,R)




