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f : IRP -IR meanable (820 o feL'(IRY))
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= Sertyasian



Abs if f(x) = ↑((X) (that is : I has radial symm)
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n AxBamox = Ston-1) EapXBlory(ex)dS(x) =
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= Si de+ E a
2) EXRB10R) -LP(IRM) Ef <P > m (exercise)
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Wm = (B10 , 1)1=nXBadX = IB10 , r /1 = 1 "Wm
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integration
on sphere integration on spheres

MS-MaxEsm()e↓
by symmetry & =b(reduction to 1 = 2 L
-

where T is the Gommo-function /by Full)
line
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T(t)=t

T() = 2
to e s st

-1ds [ T(t+1) = tT(t) t> 0
⑧

+ (1) = +(2) = 1r(m) = m- 1) !
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GEOMETRIC MEASURE THEORY (Evans-Gronep
Def OUTER MEASURE (in E . G just meanre)

Xset M : O(X) -> To , to] M(P) = 0

MCA)[EMAil if AG UiAi

ex : VIR !(A) = inf(Ei(diam (i) A ViCiy
Ci IR

diam Ci = ip(X- y)
X ,YtCi



-Dif A is p-meewroble if BEP(X) (B"tect")

M(B) = p(A(B) + p(B(A)
CA allows to cut every lest t in

2 sets
ArB in a "claar" many)BLA

obv . X
,
p ore -mees .

F pe outer meaure (M(0) =0)
Prop A mees = XIA meas
-

Aimees = Viti mees.

( contains , X tEr= 3m-measurable setsy is a 5-algebra closed by comples
and court . man)

eservation if A one meaurables and AirAj= itj

There M(ViAi)= im()
Mof Bi= Ai Ait is incosurable

=> M(Bi =↑(BjAjt) +M(j+iAjn) =
= M(Ai+ 1) + M(Bj) ·
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in restricted to Er is a Measure (r-addility !)

↓
AnA j= M(ti) = M(Vidi)
A ,CAzC . - M(UiAil = vive M(Ai
A . c A2x ... Milto Criti) = limuti)

Bet we say that Ma Borel meaure in X TOPOLOGIAL SPACE
-

En contains all open sets of X (so also cord ...)
From now on X = IRM BeBorls-algebre /generale)
-

M is Boul messe if BCEu.

CARATHEODORY CRITERIUM : I MAUB) =M(A) (B) FA ,BEX distA
,BIO

then closed sets ore measiable => BCEr .



M is regular if FAEP(X) -BEEM ALB
,
M(A)=M()

M is Borel regular if u Barel and FAEP(X)

- B-BEn ALB h(A)=r(B)

M is RADON if MisBorel regular and laly
Finite /KEX K compact u(k)c +0)

Prop
- Me

Rodon on IR" Ther

↑ AER" MAl= infSu(u) , Uopen set A2UY
↓ AEEr peCAl = Mp(u(k) , Kcompact KEAY



Det F : X-Y M measurable X [IRYYCIRM
-

if for every open
Set BIY ther f-(B) - Ev

fix + Y Badnessmatle if f-(B) - By
CeX : continuous functions are Ball meanrable

M-
INTEGRALS M Radon measure on IRM fiR" -IR mees.

& = max (f
,
0) f= max(- f ,0) f = f+ - f

-

1f(= f
+
+ f
-
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gsimple g= iaixai ailo Air Sgdr = Giaim(ti)
IRM

Sttde = if [Sgar g2f m-a .e - g= aixai)12 In Ai disjeient

Ifdu .#8 and St-dM < to et FEL"(ir",M)
nu Iri

ALL THEBREMS (Fator,dominated Convergence , mondone car. HOLDS
.)



Let p = dxo GSA)= 20 No*A do is Radon.
1 XoZA

to

InFor = f(x) /MEthin for= f(k)
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PRODUCT MEASURES M mees .
on IR2 v measure on IRK
-

S

Mxw meaue on IBXIRA

Myr(S) : = ing [[iM(A :) v(Bi) SEUAixBi)]
prop . 1) At En B + Er => (xv) (AXB) =u() V(B)
2) M Rodow , v Rodon, SEIRUXIRK

for m - a .exSx = (yf IRk( , y) +Sye Ev

fa V - a .e o Sy = (x(IRh (X ,y)ESEEM
↑ xv) (S)=Sr(Sx) du = SM(Sy
Ex In = 21x2x
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