
 

Minkowski ineq

X L'TX Mn If integrable measurable
functions

Ilfllp 1151dm

Theorem H f g E LP X If gyps 11ft ugly
x PEI

PI Steps Young's ineq

abe of It
I I

ab'É hat and a tenth x

E s d 5 H G Extras
hit n'it It E

harshly ty

Step2 Hilder's inequality

Ifgle life 1191
t

Assume Wh G 11flip 11811 I

fgle But If She l II
1881 E E s

I t
Steps Applying the Holder

f Iftg
e f Iftgl If 1g f f sgncftgslf.gg

t g Sgncftg fig Pt

I 11ft If184 t 11811 115 84
a



Approximationby simple functions

Thin x is a Banach Space f f ELP

fu simple function is L fu f in E norm

PI Stef Abstract statement JC 1111 is complete

HE xn if Ellen x Ed is

convergent

E A yh Cauchy sequence it sufficent to show

I convergent subsequence
kn I kn f bl k l Z kn

Il Yu Yells I
Let In Fkn Dkny

x

112411 t E 119k Ya 11 11911 22
Then If 112cal I É na

to

É xn Ykjne

Hence Ly convergent bythe assumption

Stef Now if f e L E f has I Ilfall to

I If fit fat satisfies 115TH e El Ilfull to

Namely F is monotone

E Ifl exists Ifl he.fi 1f 1

So

Sir hasat Iw Isnt 15 1 5

EIF S EL



Moreover
S S Iff

JIS S l s Ellen o a Ne
KN

Namely Ef Convergent

Step I fu simple If le fuel e Ifl
fu f a e

I f l c Gift Heure f are all e L

Moreover DCT f f I f Ifl

If fl's 2 Ifl

If flip o by DCT again

Jensen's ineq consequences

Than If u is a probability measure i.e du i

4 is a convex convex function

J deft du z of Ifan
Pt 411,1 4411 t

II st u

title tis't 45414
U ttt s title 4 t yes it sloth G i



Now let E f Idu

pi sup 44ft t set

441 p 441 p ks is

Got s fist it sip holds falls

Gitis def It f P

Yeti fan e f off an p t fam

Jensen's ineqi

Cy logllfllp is monotone in P provided Sdn 1

Icp I log
Ifl'd

I p f I th f l.gl
1flPdn

to

41ft Host 41 G x SNG
Y'E It lost

G IfIP
Y E I

fife log fifty

Z S IfPlog fit



Remand This holds for all p o

Another convexity

71.10 O P a E r e x

Then L'nice I fl E Ifl f

I I f t a Mfr

Props.io log fly e d log flip
Ctx Clog lift r

Namely
logllfllep

is convex in f

If I A It C NCI

S Ifl f if Ifl

f fist Sisir
P Ex
9k my

tf
Hence

11511,5
11514 11 11


