
GMT 19/20 lecture 21 25/5/20

General currents (continued)
Recap :

⑤ 411201) = { k- forms on Rd of class CE }

An Ckd ) = { k- dive .
currents on Rdf

is * heard) )
#

.

Rd can be replaced with r open set

wilted or M d- dimensional Riem .

KIImanifold
.

✓
Given T Eduard )

,

the boundary
OT E DraftRd) is defined by

= LOT , w> ⇐ LT, dw>

and the mass of T is

MCT) is sup (T, w>
what norm ? WEAK sit

.I
si VxOomass !



If S is a closed
,
oriented K- surf .

then Ts is defined by
<Ts i w> ⇐ fgw

And
DTs = Tos ( Stokes th .)

and
IN Cts ) is Volkes) = HHS) .

T
more about this soon !

TopologyonD4lRdlaudBed
We work inly with locally CONVO

VECTOR SPACES ! !

tf k cauyaet wi Rd , let

② heck) is { weAkard) i supplyCk}
This is a Freenet space with the

Seminaries

Hwllee i = § "will ee
= &§,

spell Willa



The topology on Akard) is the

weakest ( the smallest) sit .

i i 84k)→ Akard)
is continuous tk( that is ,

the so-called

direct - limit topology) .

-

Akard ) is { continuous linear funds . on Tdk}
is endowed with the weak* topology .

÷÷÷÷÷÷÷:
Ropy If Tu→T then

( i) O Tu→ OT j

Cii) MCT) s bein f IM Ctu) .

uses

proof is immediate !



Remarks
-

(b) d is the adjoint of d , i.e .

( OT
,
w> = ST

,

dw>

(2) tweet , dew - o
d

Proof dew = d ( § dxjh 8¥;)- I

= E! :&
,

dxendxj a 8%(8%4)e

= isesjsddxeadxjn oxeeoxj

+ dxjndxea OZWOXJOXE
= O

(3) FT C- Denard )
,

27=0

Proof i Cil + Cii ) .



Significant (? ) subclasses of currents
( no symbols given)

IJ currents with finite mass

{ T : MCT) Ctcs}

For such T
,

KT, w> I s MCT) It was V-wc.DK

• hence T can be extorted by densityto

all W E Eo ( Rd , 1141129)
• hence T can be represented by a
measure with values in Akard ) :
F µ positive (locally) ferrite measure on IR

'd

F E i lRd→ AndRd) c- LICK) sit .
I

<T
,
w> i = flex) ; Wcg> dpecx)

Then IRD

MCD = swu.de#T.ws=syugpggstiws=f@cx@ldiecDRdxwxosi

mass
form



Notation :
I write To Epe .

E and µ are uniquely determined if

you request that leash pe-a.eu

pointed
Ray if T - Ts with s compact d- surface

then T = Es . 7th LS and MCT) - HMS) .

Ropy ( compactness) : If IM (Tu ) sector

then ( up to subsea .) Tu converges to someT

( in the sense of currents ) with

MCT) sluuif Mau) Ctcs '

Unsw↳
deed In

,
w> → LT, w> VWEEOCRD

, .

2J Normal currents . fiuokmaehurfgtsk.aejust currents with 1140K¥

T E Duck
'd) is normed if IMCT)

,
1140T) Sto .

( T = Epe ,
OT = Z' pi . . . . )

Prop.3_ ( compactness) : if IM (Tn)
,
MOTU) scab

then ( upto subsea . ) Tu converges to a normal

current T .



Moreover Otw→ OT
,
MCT) Swf M Ctu )

,
he→O

IM COT ) s eumif I'M Cota) .
m→cs

Proof Apply prop .
2 & Bop .

I
.

⇐ (solution of Plateau Problem wi the

class of normal currents ) .
Fix To

homed R- current : then

min { MCT) ; Tst. 0T= @To}
A

exists
.

normal

NOT SATISFACTORY
,
because the class

of normal currents is too large !

Examples of normal ( and not) currents

b) E compacts surface of class et

⇒ TE is normal IME) - 98kt)
,

IM (OTE ) = Hk! (OE ) , T=z .
HKLE



in 1122

→ →ER → µ -÷! e::c::3
Tis1
then T = e

,
. µ is a normal

Himal current

Indeed let It is {Il ) x Con] ,

then 2T = H' LIT- It ' LI
-

= nope
' with pi i. H' Latos)

Z -

i. {H on It

-1 on I
-

www.otiitisaueeueisei?I.Ig:7gIdqqd:&Save proof in different word :

H te lo , D ,
let It Eh] x Et}

Oriented by e , ,
let Teo be the

associated 1- current
.

"

TH)
That

T = fo 't dt ( i. e. CT, w> iw> dt)



-11and
OT = fo

'

otdt -•¥§
then TOE

OT = f
'

8%,
- 8cm, dt

O

=
H'Lst - It

'

LS
-

( fill the details ! ! )
2b is ) what

,
if k€4,765

'

3) let T K
'

the T- current on R

given by T = e . So where

e is the standard orient . (basis ?) of R :

e =L

Then OT is NOT a measure !
Indeed let y be a O-form on IR

that is
,
a (scalar) function . Then

(OT
,p - L T , dy> = f se , dy> also = 6cg

IRT
and g

1140T) -- sup (OT, y> = sup et = too
.

11911 cost YE CE
19151



4) In 1122 let Ts
, Tz be the

1- corrects deferred by
T

, i = e ,
. So ,

Tz is e ,
- H

'

Lif
{o3xCo , if

.

In both cases IM Ceti b- to !
←

Continuous ueetovf.

Indeed let T : = e .
H'LI :

MJ

if MOT ) <to then e is

TANGGNT To I ! !


