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Question: For which vis ¢+ h.a,(y) almost periodic?

@ = ic(na —mb)
_ b = ic(nb+ ma)
e Second-order Equation
i = ic(n—Mn)a— cta+ Ma with M =2
e Examples
Straight Line Planar Circle
m 0 2im
n, n 0 0
Equations i+ ca=0 a + c*a = 2ima
b+ c?b=0 b+ c?b = 2imb
Initial Values b(0) =0 b(0) =0
(m(0) = —1i) b(0) = ¢ b(O) =cC
Solution b(t) =sinct \/1+71 n,/1
Good! Well . ..




3 Embeddability Criterion LQRC

almost periodic?

Question: For which vis ¢+ hea, (7)
@ = ic(na —mb)
_ b = ic(nb+ ma)
e Second-order Equation
i = ic(n—Mn)a— cta+ Ma with M =2
e Examples
Straight Line Planar Circle
m 0 2im
n, n 0 0
Equations i+ ca=0 a + c*a = 2ima
b+ c?b=0 b+ c?b = 2imb
Initial Values b(0) =0 b(0) =0
(m(0) = —1i) b(0) = ¢ b(0) = ¢
Solution b(t) = sin ct b(t) = :r = siny/1+ %5 ct
2
IRBohr — »71

Theorem: R — A cannot be continuously extended to
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QQuestion: Existence, uniqueness, continuity of 57

Sl > SQ
b
S, s Sy

Proposition: 08, C 2y — continuous o exists

Proof: e O'*Q[Q = U*(C*%Q) g C*(U*%Q) g C*(Qll)

Sufficient Condition

(unital case)
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S, s Sy

Proposition: ¢*8, C2; = continuous & exists (unital case)

U*(C*%Q) g C*(U*%Q) g C*(Qll) — 2[1

=1p0001" : 11(S1) — S,

Proof: e o*2,

Qy

e Ildea:
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QQuestion: Existence, uniqueness, continuity of 57

o as
Sl > SQ > C

Proposition: ¢*8, C2; = continuous & exists (unital case)

Proof: e O'*Q[Q = U*(C*%Q) g C*(U*%Q) g C*(Qll) = 2[1

o ldea: o: 1 11(S1) — Sy

— 00*ap0lL] = 0y = Q01200 = (200011 Vas

Ly 00 Oy
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3 Embeddability Criterion Sufficient Condition

QQuestion: Existence, uniqueness, continuity of 57

Sl il > S2 42 > C
L1 L9
_ G _
ST— -~ S,
Proposition: ¢*8, C2; = continuous & exists (unital case)

Proof: e O'*Q[Q = U*(C*%Q) Q C*(U*%Q) Q C*(Qll) = 2[1
=1

o ldea: 7 5000 Ll_l : 11(S1) — So
0*Qy 011 = 0y = G201900 = 0001l Vas
o*azl, (s,) = az00 Vay

as 00 extendable to continuous map on S;  Vas
o extendable to continuous map on Sy

I

(11(S1) dense, S compact)
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3 Embeddability Criterion Sufficient Condition

QQuestion: Existence, uniqueness, continuity of 57

Sl ’ SQ
j/bl LQJ/
_ G _
ST E— 'S,
Theorem: continuous 0 exists <= 0By C 24 (unital case)

Corollary: continuous & exists = & unique
Theorem: injective continuous @ exists <= 2; = C*(0*B>)

No topology required — neither on S; nor on Ss!
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3 Embeddability Criterion

QQuestion: Existence, uniqueness, continuity of 57

Sl > SQ
b
S, s Sy

Theorem: continuous @ exists <— ™8, C U,

Corollary: continuous & exists = & unique

Sufficient Condition

(unital case)

Theorem: injective continuous 7 exists <= Cylygc = C*(0*Cyl)

Lesson: Defining

Cylpgc = o7Cyl

is the only way to get a continuous embedding of LQC into LQG.
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Overview
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Task: Determine  Cyl; ¢ := 0*Cyl for homogeneous isotropic case

_ Q
set of solutions of i

Proposition: Cy(R) ® Cap(R) C o*Cyl

ic(na — mb)
ic(nb+ ma) b(0) =

=
—~

()
—

|

Proof: e Straight line = solution with period L(y) = Cap(R)

e Circle = asymptotically periodic solution = C(R)

Proposition: ¢*Cyl C Cy(R) ® Cap(R)

Proof: Estimates®™

—

c1 < co separated by any circle

Theorem: (C*-algebra of cylindrical functions of homogeneous isotropic LQC:

CO (R) o, CAP (R)

Task: Determine spectrum of Cyp(R) & Cap(R)
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5 Measures

Task: Find measureson R = R URpBsur

Problem: No continuous group structure on R — no Haar measure

Idea: Determine measures separately on R and Rpgnr

R Rpohr
.
. .
MR HMHaar

Strategy: R = limE((im 0) LI U(l)#E)
e F C R independent over Z

e 0:1+U(1l) — R homeo with p(0) = oo
MR

I
o
*
=
d

=
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