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Measurable/ Functions
_

-(2-1)

Def: x)(M)14.2)measurable spaces
sit - any "61

fixit is measurable
_^

(MN)
if

F'(E)EM Y Eonm

1.

Z.f:X. IR(or C)is measurable
if it isM, B/R{ ) { or(MI.Be) )measurable



33.f:1R+1R(or ¢) isBore/measurable -
if it isB/R(,B112)-meas(or(PR,BeI-mag)

4.f :112-71R(..e)is Lebesyve measurable_

if it's(L,BR) (or (L, Be)I-meas.
_ _ / /

Roms: 1.ifn is generated by an,

f:X-7Y is measurableEd

F.(EX-M FEE (exercise)



in partf:X+/R is meas- *

E 9,000)(1 I'm for
f"([a,n))11 "

" 1,

I'(1-0.93)" " " "
f'_ &(193)"" " "(=] (2 (=]
Z. r_ :1R-71R(or a)continuous

* Bored measurable



3. composition of meas. is Maas:
f:X+Y

(XLM),z_ ,0)(

....Y,_ z means

* gof:X+Z is areas (exercise)
ex: f: 112+112, g:112+1RBowel means Hg ofBored meas.ï

d
11 11 Lebcsgue 11# got Lebesgu means



Detour:product% arg's
man

: %in+(ï } hemeas. spacesï

~ / \I a set
z far:Xt 42Def: oaks.openby } for ï

isthe" 11 11 | sets
f I'(E)l Ed 1

won
P

ï ifX=T1LEA•' the product 6-algQuaNL
is gen. by

_

coordinate maps Tan:X, I
(ifA is countable, 20Kis gen.by{1IE<1 Eaten,}]



Example: -IR" =_ 11 in^1R

Bin =xoj=1"B
x
gen. by open sets. in IR"

is gen. byit; (E), EBOR
_ 11 j: (241-14)+7 X;

(exercise (text)
y

.. Fact.-:X-> ïYET 9thI is(M) xo
LetNL)_

measurablef h : =_ 11 3 f:\X->ts
is meas.sable t a(exercise/ text)



Rent:f:1R-/ \> IR£0.20] is measurable

if it is(77,B/R-noes, B 5= It
_ ctrlEnlR £334}

Prot:(X,M) measurable space
1 _ \f:X->e is Ref, Inf meas.
Z.fixedrheas D fig,fig meas.
3.fiEx-IRmeas.j SU P.f,ifif| him

_

f; + 70ij tin f; meas. join
4.F. fix,E means. N him jetf; lift)is meas.

pointwise



Proof (sketch): -1. Be= B/R'= Biro B/R
+ "fact"above

Z. _ ... | / \Exe
34 t f(be), glad))

¢ {z, w): = the

V/(t,w):=zw
_

f meansv (by above-fact")
+ comp. is meV of meas. as.v

/

3,4: see text.
}meas.

( sincecontinuous)


