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We proved last time that for
a m x n matrix T

HT- IH c l

implies that T.is invertible .

a- Um
,R) = { all invertible

matinees in MnlR)}
A

nxn real matrices

= { A c- Mnl IR) / Iet A t o }
det : Mulk) → IR is continuous

det
- '

KOB is a closed set in

MnlR) .
Gun

,
IR) is open in

Mn(R) ± pie
.

The unit ball with respect to



Z

11
.

It is in G-Lcm
,
IR) .

G-Um ,
IR) is a group with

respect to matrix multiplication..
G-Um ,

IR) inherits topology
from Mn ( R) .

Gun, IR) is a topologicalqrou# .

This is also an example
of a Lie group since the

multiplication is a
differentiable map .



claim.
For x a- U , F'k) is

3

invertible
.

Proof (of the claim) : U was a ball

centered at a such that

HA -F ' Hst
21A'll

.

Therefore
HI- A-

'F'WH- HAYA -F 'sxDHE
SHA'll . HA -F'G) H E 's a 1

Hence , A-
' F' Cx) c- G-Um,R) .

Since A- is invertible
,
the

product A. (A-
' F'Cx )) = F' Cx )

is invertible
.
DE



4

open

F : u → VV is a bijection of

open sets

Pick y , ytke VV . Fx
,
x the U such

that Efx)=y , Ffxth) = ytk .

yfxth) - yG) = Eth) + A-
'

(y - Ffxth)) -
- X - A-

'

ly GD = y
'

'tk

= h + A
' '#k) = h - A-

'
k .

Hh - A'
'

KH -fleek tht -easy stall htt



Hh - A-
'klletzllhll

5

11h11 - HA
- '

kills 11h - A-
'

Khloe 'zHhH

11h11 - HA'kHEtzHkH

⇒ - HALLIE - tzllhll
⇒ HA"kH3tzHT
⇒

'
zllhlls HA

- '

KHSHA
'

'll -HKH

if k¥0

iYh÷sak
l

l



Let T -- F
' Cx)
- l

.
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G.lyth) -Gfg) -Tk =

4th-4 -Tk = h -Tk =

=TH- 'h - k) --Tf F'G) h - k )
= T ( F '

(x) h - f- (xth ) - flat)) =
= - T (FGth ) - F (x) - F

'
G)h ) .

HGfytkl-GlyHs
Hell

E Hill . lthFhI . 1¥; sl l l l

S 2 HTH .Ha-
' II ¥¥tFHhI

Hall
Wo

as k→ O
.

G- is differentiable , Gty) --T . D8


