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Regular representation of a locally compact group

The left translations

~

< Definition. Left translation on a topological group

The left translation on G by x € G is the homeomorphism

L,.:G—G
a— za
The left translation action of G is
L:G~G

a > L.(a) = za

\

pullbacks functions by
Lifi=foL, = f(z-)
But, it is not a left action because
Ly(Lyf) = (foLy) oLy = folLy

So we define the left translation of functions by

<« Definition. .
fl=1(f) =L, f

& Let G be a locally compact group with Haar measure v, 1 < p < oo and f € L?(G,v).
Then

s Te]

I72f = fll, ——0

and

T—ig

IR f = fll,—0

Fix a compact nb V of ig and g € C.(G)
o Let

K := suppgV ! U Vsuppyg

which is compact and 7,9 and R, g is supported in K when y € V.
« Hence,

y—ig

Iryg — gll, < v(K)"?|ryg — gll o — O

by

= Let G be a topological group and f € C(G). Then f is left and right
uniformly continuous

~

<« Definition. Uniformly continuous functions on a topological group

A function f: G — C is left uniformly continuous if
y—ig
I7yf = fllog ——0
and right uniformly continuous if

IRy f — £]|, % 0

.

« Now let f € LP(G) where we have
Iy fll, = I£l = Ay)? | Ry,

Given € > 0 we choose !l g € C.(G) such that ||f — gll, < e so

1Ry £, < cllfll,

for y € V and then

IRy f — fll, < IRy(f = 9)ll, + | Ryg — gll, + llg — fll,
<(c+DIf—4gl,+ Ryg—4gll,
<(c+1l)e+te

& Let G be a locally compact group, v be a Haar measure on G and 1 < p < co. The
right-regular representation

G — BU(L*(G,v))
(gp)(z) = p(zg)

is a well-defined strongly continuous and unitary representation of G.

Current note has 0 direct children and 0 total descendants.

o structures based on sets



https://rupadarshiray.github.io/notes/6b8io23gxySwZLVltciZXA.pdf
https://rupadarshiray.github.io/wiki
mailto:rupadarshiray+wiki@gmail.com
af://h1-1
https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf

» Locally compact Hausdorff topological group

« Regular representation of a locally compact group

And it has 2 siblings.

« structures based on sets

» Topological spaces

» Topological groups

» Locally compact Hausdorff topological group

» Regular representation of a locally compact group

» Almost invariant vectors of a unitary representation

1. https://planetmath.org/compactlysupportedcontinuousfunctionsaredenseinlp €2



https://rupadarshiray.github.io/notes/Po45UW8We5vsoWVEBz5WYn.pdf
https://rupadarshiray.github.io/notes/UZvmtY8KgTjQHyRMzZAtp1.pdf
https://rupadarshiray.github.io/notes/LnV1RCvn8tAHgeXX6fxr1Q.pdf
https://rupadarshiray.github.io/notes/6b8io23gxySwZLVltciZXA.pdf
https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf
https://rupadarshiray.github.io/notes/Po45UW8We5vsoWVEBz5WYn.pdf
https://rupadarshiray.github.io/notes/UZvmtY8KgTjQHyRMzZAtp1.pdf
https://rupadarshiray.github.io/notes/LnV1RCvn8tAHgeXX6fxr1Q.pdf
https://rupadarshiray.github.io/notes/6b8io23gxySwZLVltciZXA.pdf
https://rupadarshiray.github.io/notes/QSUE0mMACq155JzopjtrPT.pdf
https://planetmath.org/compactlysupportedcontinuousfunctionsaredenseinlp

	Regular representation of a locally compact group

