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① Translations

If Thi , . . . , xn ) =Gita, . . . , Antal
for some e e Bin , we say

that T is a translation
-

Clearly
T

'

(x ) =I

d-
+
Cx) = I

and the change of variables

formula follows from
l - dimensional case .

② Flips
Let i

, j be two indices ,
I sic jam . A flip is amap

TCM
, . . . ,Xi , . . ., Xj , . . . , km ) =

= (Xi, . - , X j, - n .

,Xi, . . -, Xm )



i j z

i

can

:c: ÷÷i÷÷÷÷÷÷÷÷t.
I
.

i.a , it
is the identity matrix

with it
"
and j

th column

switched
. Therefore

ItCx) = detT
'

Cx ) =

= - I .

Hence IT,Cx) I = I
and the change of variables

formula follows from
the independence of the



integral on the order of
3

integration .

-

Now we want to describe

arbitrary map T locally
as a composition of

"

simpler
"

maps . First , composing
it with translations , we

can assume that

•EU and O EV and

TCO) = O .



1¥40!
"

Assume that

TCM, . . - , xn) =

(x i , . . . , Xm -i , dmCx), . . . , AnCx))

with ai : U → IR continuously
differentiable . Then

, if m = ' ,
T is arbitrary j and if
m --n

,
T is a primitive map.

We shall room discuss intermediate
cases ,



First, since TIO)=0,
5

ai lo) = O for me if u .

Moreover , we
have

*it:÷÷÷÷÷i÷÷÷:D
hence

*r.

'

i.ee/=Q2mCx) - - - - -

l l

I
-

'
- Enea



⇒

.

9
not all coefficients in this

column can vanish at 0 !

Therefore , there exists

k
,
m Ek En

,
such that

mais ) Col t o !

Let F be the flip which
switches X

m
and Xia .

Then S = FoT is a

continuously differentiable



bijection such that
7

Ski,. . ., xn) = FIT(x,. . ., Xm
)) =

= (X , .. .,Amy,Mdx) ,
- . - gdmCx), - . - dm

(XD
H

Pmk) . - - n - - . Pm Cx)

i.e .

SG
,. . .

.

, the
) = Hi

,
. - game, Beek) -→Pnw)

and OneBmw) = Quando) # O .

'

Moreover
,

T = Fo S
.

Therefore , T is a composition
of a flip and a map
S which has the additional

property @mpm)6) F O .


