
( NORMAL ) EXTRENALS vs LENGTH - MINIMIZERS

( and the Heisenberg group )

length - minimirer ⇒
condition CN) normal

condition (A) abnormal

running condition : extremis

A curve satisfnying the neunay condition is

a length minimirer ?

In generale no ( as ni Rremannian genn )

• Io sa
\

I

| In Men
. genn .( ; si::c:

i satstymg CN ) )
i

•
-
- are length . min .

Yo



Theory ut ditte lytti , ptti) for te [ott

be a solution of the Hamilton eqnatem
iniettati) he t È

,
hii

sub - Neemannianhamiltonian

Then then eeisb l'
*
> o sudi that 81

+*]
is a length -

minimum arnong all

horirontal omnes with sama end point .

Thy

|
#

" "" """ ""

"
%←
short aus of normal extqrnals

are length -min
^

sattsfylhenec . and .

Determinano
verydelticnlt

te = snp {ti > o / pt
[o ,# length -min } problem

Outlaws
-



HEISENBERG GROUP

Ne consideri IR
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From this identity we also get
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Compiute nomal exhremals

the sub -memannianhamilhmiany-CX.KZ )
H . { (hit hi ) where palpa , py , Pz )

hsi-hxlp.gl =p . Xlg) = pa - ¥ pz

h
,
= hycp , g) =p . ylg) = pyt E A

i. ¥
apµ . { ( Ip, - EH! IPYTÉPÌ) { p . .gg

It is a good idea to write down the

equatore in coord ( ×
, y ,z , hi , ha , ho)

ho = h[×
,

cp , g) =p . [Xing) = pz

the Hamilton equathm is ]
i. ha % = - boh ,

li hahaÈ: :*.# { ÷ .
condition CN) hahah È = - h! haaaah :*:

/
è:-. _ a:b



Rememsn that His constant along
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geomehically : now to feud length minimas
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