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Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = Z % is
nowhere differentiable.
Wewstrass failed to prove it. Gave the famous example

Zancosb”xwhere0<a<1 1<beNandab>1.
n=1

In 1892, Hadamard proved that the Taylor series Z a,z has

|z| = 1 as natural boundary whenever 3q > 1 such that
At s g > 1.

Th|s condition is known as Hadamard’s Lacunary condition.

«0O0)» «F» « =) «

>

12N Ge



Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = Z S'“ﬂ# is
nowhere differentiable.
Weirstrass failed to prove it. Gave the famous example

Zancosb”xwhere0<a<1. 1<beNandab>1.
n=1

In 1892, Hadamard proved that the Taylor series Z a,z™ has

|z| = 1 as natural boundary whenever 3g > 1 such that
2> g> 1.

This condition is known as Hadamard’s Lacunary condition.

«0O0)» «F» « =) «

>

12N Ge



Overview

Classical Lacunary Sets
Operator Space Structure of LP
for compact abelian

/\gb for non-abelian compact

Lacunary Sets

Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = 21: % is

nowhere differentiable.
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Lacunary Sets

Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = >_ % is
1

nowhere differentiable.

Weirstrass failed to prove it. Gave the famous example

> apcosb’xwhere0<a<1,1<beNandab>1.
n=1
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Lacunary Sets

Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = >_ % is
1

nowhere differentiable.

Weirstrass failed to prove it. Gave the famous example

> apcosb’xwhere0<a<1,1<beNandab>1.
n=1

In 1892, Hadamard proved that the Taylor series 5 a,z*» has
n=1
|z| = 1 as natural boundary whenever 3g > 1 such that

A
FE>q9>1.
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Lacunary Sets

Concept of Lacunary sets dates back to Weirstrass and
Hadamard

In 1861 Riemann guessed that the function R(x) = >_ % is
1

nowhere differentiable.
Weirstrass failed to prove it. Gave the famous example

> apcosb’xwhere0<a<1,1<beNandab>1.
n=1

In 1892, Hadamard proved that the Taylor series 5 a,z*» has
n=1
|z| = 1 as natural boundary whenever 3g > 1 such that

At > g > 1.
This condition is known as Hadamard’s Lacunary condition.
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Sidon Sets

Sidon proved that the lacunary Fourier series > a,e?™ !
converges absolutely if {\,} satisfies Hadamard’s lacunar
conditions.
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Sidon Sets

Sidon proved that the lacunary Fourier series > a,e?™ !
converges absolutely if {\,} satisfies Hadamard’s lacunar
conditions.

Let E C Z. A trigonometric polynomial f is called E-polynomial if

A

f(n)=0, Vvn¢ E.

Definition
E C Zis said to be a Sidon set if 3C > 0 such that 3" [f(n)| < C||flos
n

for all trigonometric E polynomial f.

Parasar Mohanty Indian Institute of Technology Kanpur



Overview

Classical Lacunary Sets
Operator Space Structure of LP
AP for compact abelian

/\gb for non-abelian compact
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Sidon proved that the lacunary Fourier series > a,e?™ !
converges absolutely if {\,} satisfies Hadamard’s lacunar
conditions.

Let E C Z. A trigonometric polynomial f is called E-polynomial if

A

f(n)=0, Vvn¢ E.

Definition
E C Zis said to be a Sidon set if 3C > 0 such that 3" [f(n)| < C||flos
n

for all trigonometric E polynomial f.

Kahane called these sets as Sidon sets.
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Sidon Sets

Sidon proved that the lacunary Fourier series > a,e?™ !
converges absolutely if {\,} satisfies Hadamard’s lacunar
conditions.

Let E C Z. A trigonometric polynomial f is called E-polynomial if

A

f(n)=0, Vvn¢ E.

Definition
E C Zis said to be a Sidon set if 3C > 0 such that 3" [f(n)| < C||flos
n

for all trigonometric E polynomial f.

Kahane called these sets as Sidon sets.

Every Hadamard set is Sidon and finite union of Hadamard set is
also Sidon.
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In 1960 Walter Rudin introduced the concept of A, sets for
compact abelian group G.

Denote G discrete dual group of G.
Denote LR(G) = {f € LP(G) : () = 0, Vv ¢ E}.

Let2 < p < co. E C Gis said to be an A,—set if 3 C > 0 such that
|fllp < C||f||2 for all E—polynomial f. In other words L% ~ [2.
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Np-sets

In 1960 Walter Rudin introduced the concept of A, sets for
compact abelian group G.

Denote G discrete dual group of G.
Denote L2(G) = {f € LP(G) : f(y) =0, Vv ¢ E}.
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Np-sets

In 1960 Walter Rudin introduced the concept of A, sets for
compact abelian group G.

Denote G discrete dual group of G.
Denote L2(G) = {f € LP(G) : f(y) =0, Vv ¢ E}.

Definition

Let2 < p < co. E C Gis said to be an NAp—set if 3 C > 0 such that
|flo < C||f|2 for all E—polynomial f. In other words L} ~ L2.
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Every Sidon set is Ay.
For circle T Rudin gave example of non-Sidon A, set.

For arbitrary compact abelian group this problem attracted many
attention and finally solved by A. Bonami as well as Edward,
Hewitt and Ross independently in 1970.

«0O0)» «F» « =) «

it
v
it

12N Ge



Every Sidon set is Ay.

For circle T Rudin gave example of non-Sidon A, set.

For arbitrary compact abelian group this problem attracted many
attention and finally solved by A. Bonami as well as Edward,
Hewitt and Ross independently in 1970.

«0O0)» «F» « =) «

it
v
it

12N Ge



Overview

Classical Lacunary Sets
Operator Space Structure of LP
for compact abelian

/\gb for non-abelian compact

Every Sidon set is A,.
For circle T Rudin gave example of non-Sidon A, set.

For arbitrary compact abelian group this problem attracted many
attention and finally solved by A. Bonami as well as Edward,
Hewitt and Ross independently in 1970.

Parasar Mohanty Indian Institute of Technology Kanpur



If £ C Gis Sidon then for every ¢ € /2> 3u € M(G) such that
() =py) vy e G

Conversely if V¢ € I2° 3y € M(G) such that ¢(v) = A(y) Vy € G
then E is Sidon.
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If £ C Gis Sidon then for every ¢ € /2> 3u € M(G) such that
#(v) = fi(y) vy € G

Conversely if V¢ € I2° 3 € M(G) such that ¢(v) = i(y) ¥y € G
then E is Sidon.

Sidon sets are interpolation set for M(G).
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Definition

Let 1 < p < oo a bounded operator T : LP(G) — LP(G) is said to be a

A

multiplier of LP if 3¢ € I°°(G) such that
TH(y) = ¢(71)f(y) Vf e LPN L2 and + € G.

Denote M,(G) as set of all such multipliers. It is a Banach
algebra.
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Definition

Let 1 < p < oo a bounded operator T : LP(G) — LP(G) is said to be a

A

multiplier of LP if 3¢ € I°°(G) such that
Tf(v) = ¢(7)H(y) Vfe PN L2 and ~ € G.

Denote M,(G) as set of all such multipliers. It is a Banach
algebra.

As an application of Khintchine’s inequality: For 2 < p < oo one
can show that A, sets are interpolation sets for M(G).
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G.Pisier has developed complex interpolation for operator
spaces.

Let Xo and X are compatible pair of Banach spaces.

Denote Xy = (Xo, X1)g, in Pisier’s interpolation theory M,(Xy)
gets the norm of the Banach Space (M,(Xp), M, (X1)),.
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Operator Space Interpolation

G.Pisier has developed complex interpolation for operator
spaces.
Let Xo and X; are compatible pair of Banach spaces.
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Operator Space Interpolation

G.Pisier has developed complex interpolation for operator
spaces.

Let Xo and X; are compatible pair of Banach spaces.

Denote Xy = (Xo, X1)g, in Pisier’s interpolation theory M,(Xy)
gets the norm of the Banach Space (M(Xp), Mn(X4)),-
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For any locally compact group L>°(G) has a canonical operator
space structure being a C* algebra.

[m]

=)

12N Ge



Overview

Classical Lacunary Sets
Operator Space Structure of LP
for compact abelian

l\gb for non-abelian compact

For any locally compact group L>°(G) has a canonical operator
space structure being a C* algebra.

Let L'(G) inherits operator space structure form L>(G)*.
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For any locally compact group L>°(G) has a canonical operator
space structure being a C* algebra.

Let L'(G) inherits operator space structure form L>=(G)*.
L'(G)* ~ L>=(G) complete isomorphic with this operator space
structure.
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For any locally compact group L>°(G) has a canonical operator
space structure being a C* algebra.

Let L'(G) inherits operator space structure form L>=(G)*.
L'(G)* ~ L>=(G) complete isomorphic with this operator space
structure.

Now the canonical operator space structure on LP(G) is the
interpolated operator space structure (L', L)

1.
P
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Let us denote Sp,1 < p < oo to be the space of compact

operators on k such that || T|s, = (tr] T|P)'/P where
|T| = tr(T*T)"/2.
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Let us denote Sy, 1 < p < oo to be the space of compact
operators on k such that || T||s, = (tr|T|P)"/P where

|T| = tr(T*T)"/2.
Denote LP(G, Sp) be the space of S, valued measurable
functions f such that

1/p
1flle(a.s) = (/é ||f(X)||gpdx> < o0.
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Let us denote Sy, 1 < p < oo to be the space of compact
operators on k such that || T||s, = (tr|T|P)"/P where

|T| = tr(T*T)"/2.
Denote LP(G, Sp) be the space of S, valued measurable
functions f such that

1/p
1flle(a.s) = (/(‘3 ||f(X)||gpdx> < o0.

Proposition (Pisier)

Let1 <p < oo. Alinearmap T : LP(G) — LP(G) is completely
bounded if and only if the mapping T ® Is, is bounded on LP(G, Sp).
Moreover,

ITlleo = IT ® Is,llr(G,5,)~1r(G,S,)-
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MS(G) = {T € My(G) : T is cb}.

MSP(G) = Mp(G) if p = 1,2. What about other p’s.

Let G be a locally compact abelian group. Then Mgb(G) C My(G) for
1<p#2<o0.

For G compact abelian proof is by Pisier/ Harcharras.
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MEP(G) = {T € My(G) : T is cb}.

MEP(G) = My(G) if p = 1,2. What about other p’s.

Let G be a locally compact abelian group. Then Mgb(G) C My(G) for
1<p#£2< 0.
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MEP(G) = {T € My(G) : T is cb}.

MEP(G) = My(G) if p = 1,2. What about other p’s.

Let G be a locally compact abelian group. Then Mgb(G) C My(G) for
1<p#£2< 0.

For G compact abelian proof is by Pisier/ Harcharras.
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Comletel

The concept of Agb is introduced by Harcharras for compact
abelian group G.
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Comletely bounded A, sets

The concept of /\gb is introduced by Harcharras for compact
abelian group G.

Definition

Let2 < p < co. A subset E C Gis called /\gb set if there exists a
constant C, depending only on p and E such that

1flra.s,) < Cmax{l|(> () F(1)) 2l 10O T F(v)*) 21l }

~yeE ~eEE

for all S, valued E- polynomials f defined on G. We denote \$(E)
the least constant C for which above inequality holds.
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Comletely bounded A, sets

The concept of /\gb is introduced by Harcharras for compact
abelian group G.

Definition

Let2 < p < co. A subset E C Gis called /\gb set if there exists a
constant C, depending only on p and E such that

1flra.s,) < Cmax{l|(> () F(1)) 2l 10O T F(v)*) 21l }

~yeE ~eEE

for all S, valued E- polynomials f defined on G. We denote \$(E)
the least constant C for which above inequality holds.

She showed that for 2 < p < o, Agbsets are interpolation sets
for MgP.
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Remark

@ As an application of Jensen’s inequality RHS is dominated by
1fllee(6,50)-

@ Unlike classical setting for AS’set E we cannot have
L2(G, Sp) =~ LE(G, S2). However, if E is A then
LZ(G, S:) C LE(G, Sp).

© By considring f = g ® x where g is an E-polynomial on G and
x € Sp with ||x||s, = 1 itis straight forward to see that AP C Ap.
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Remark
@ As an application of Jensen’s inequality RHS is dominated by
Ifllr(G.sp)-
@ Unlike classical setting for A’set E we cannot have
L2(G, Sp) = LE(G, Sz). However, if E is A then
LE(G, S2) C LE(G, Sp).
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Remark

@ As an application of Jensen’s inequality RHS is dominated by
Ifllr(G.sp)-

@ Unlike classical setting for A’set E we cannot have
L2(G, Sp) = LE(G, Sz). However, if E is A then
LE(G, S2) C LE(G, Sp).

@ By considring f = g ® x where g is an E-polynomial on G and
x € Sy with ||x||s, = 1 itis straight forward to see that A’ C A,.
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A. Harcharras extensively studied various properties of /\,‘;b sets
and established, in particular, the existence of A, sets which are
not ASP.
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A. Harcharras extensively studied various properties of /\g" sets

and established, in particular, the existence of A, sets which are
not A%,
P

Given that all Sidon sets are Agb forall p > 2,
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A. Harcharras extensively studied various properties of /\g" sets
and established, in particular, the existence of A, sets which are
not AZP.

Given that all Sidon sets are Agb for all p > 2,it is natural to ask,
“Is there a non-Sidon, A set?"
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A. Harcharras extensively studied various properties of /\g" sets
and established, in particular, the existence of A, sets which are
not AZP.

Given that all Sidon sets are Af,b for all p > 2,it is natural to ask,
“Is there a non-Sidon, A set?"

Harcharras and Banks answered this question for the circle
group T in by showing that for any finite set Q of prime numbers,

the set of natural numbers whose prime divisors all lie in Q is Agb
for all p, but not Sidon if |Q| > 2.
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Theorem (Hare and M)

Let G be an arbitrary compact abelian group. Then there exists
E C G which is NP for all p € (2,00) but not Sidon.
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Rudin introduced following combinatorial property to construct A,
sets.

For p > 2 an integer, let

A(E) = sup|{(71,---,7) € EP: 7172...7p =}| and

ver
B,(E) = Supr) {(v1,...,) € EP: 717172...7;(;1>p =~} .
e

Characters +; may be repeated and this can cause complications
with the counting

Harcharras was able to extend this result to /\f,b sets, under the
weaker assumption that the characters ~; were distinct.
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Sketch of the proof

Rudin introduced following combinatorial property to construct A,
sets.

For p > 2 an integer, let

Ao(E) = SUP\{(%-nﬁp)EEpi Y172 -..7p =7} and
YE
—_ _1\°
Bo(E) = sup|{(m,....7) € B”: ey =AY
YE
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Sketch of the proof

Rudin introduced following combinatorial property to construct A,
sets.

For p > 2 an integer, let

Ao(E) = SUP\{(%-nﬁp)EE”Z Y172 -..7p =7} and
YE
—_ _1\°
Bo(E) = sup|{(m,....7) € B”: ey =AY
YE

Characters ~; may be repeated and this can cause complications
with the counting
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Sketch of the proof

Rudin introduced following combinatorial property to construct A,
sets.

For p > 2 an integer, let

Ao(E) = SUP\{(%,-nﬁp)EE”Z Y172 -..7p =7} and
YE
—_ _1\°
Bo(E) = sup|{(m,....7) € B”: ey =AY
YE

Characters ~; may be repeated and this can cause complications
with the counting

Harcharras was able to extend this result to /\gb sets, under the
weaker assumption that the characters ~; were distinct.
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Definition

Let p > 2 be an integer. The set E has the Z(p) property if
Z(E) = SUPH('YM“-"YP) € EP Vi # j,vi # s
YE

_ —1)P
and 7, 172...7,() ) =~} < oo.
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Definition

Let p > 2 be an integer. The set E has the Z(p) property if

Zo(E) = SUFr3|{('Y1,-~-7'Yp)€Einf#l}’w#%
FE

_ —1)P
and 7, 172...7,() ) =~} < oo.

Theorem (Harcharras)

Let p > 2 be an integer. Then every subset E of G with the Z(p)

property is a /\gg set. Moreover, there exists a constant C,, depending

only on p, such that \§5(E) < CoZ,(E)'/?" for each E C G.
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Our strategy will be to find size limitations on the arithmetic
structures that Sidon sets can contain,
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Our strategy will be to find size limitations on the arithmetic
structures that Sidon sets can contain, and then to construct /\f,b
sets, using Harcharras’ sufficient condition, which violate this
size limitation.
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Our strategy will be to find size limitations on the arithmetic
structures that Sidon sets can contain, and then to construct Af,b
sets, using Harcharras’ sufficient condition, which violate this
size limitation.

Let E C T be a Sidon set. If A is any arithmetic progression, then
|[ENA| < O(log |A|).
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The key technical idea is the following combinatorial result that
enables us to construct sets with the Z(2) property, which
contain more than O(N) elements from predetermined subsets
of 2N characters.
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The key technical idea is the following combinatorial result that
enables us to construct sets with the Z(2) property, which
contain more than O(N) elements from predetermined subsets
of 2N characters.

Lemma

Let E = {X,-}j‘?:"1 C G, where X,? are all distinct and non-trivial.
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The key technical idea is the following combinatorial result that
enables us to construct sets with the Z(2) property, which
contain more than O(N) elements from predetermined subsets
of 2N characters.

Lemma

Let E = {x;}32 C G, where \2 are all distinct and non-trivial. We can
choose an infinite subset E' C E such that Z,(E") = 1
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The key technical idea is the following combinatorial result that
enables us to construct sets with the Z(2) property, which
contain more than O(N) elements from predetermined subsets
of 2N characters.

Lemma

Let E = {x;}32 C G, where \2 are all distinct and non-trivial. We can
choose an infinite subset E' C E such that Z,(E') = 1 and for
sufficiently large n,

2n+2

‘EIQ{X] on+1 2 n2.
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Lemma

LetE = {x;}2; C G, where y; are order 2. We can choose an infinite
subset E' C E such that Z,(E') = 1 and for each sufficiently large n,

n+2
‘E’ N {xtam | > M.
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Lemma

Let E = {x;}2°, C G, where x; are order 2. We can choose an infinite
subset E' C E such that Z,(E') = 1 and for each sufficiently large n,

2n+2

‘Elﬁ{xj on+1 Z n2.

One of the following three possibilities will occur in T.

@ G contains an element y of infinite order.

@ For every integer N there is a character x € G with order greater
than N.

© There is an integer N such that every element of G has order less
than N.
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Case 1: Let x be an element of I" of infinite order and consider
Xj =X

Applying Lemma we obtain E’ C {x/} with Z,(E’') = 1 and
E' N {xj}am| > .

By Harcharras’s Theorem E’ is a A set, but it is not Sidon.
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Case 1: Let x be an element of I" of infinite order and consider
Xj = X

Applying Lemma we obtain £’ C {\/} with Z;(E’) = 1 and

E' N {xj}am| > .
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Case 1: Let x be an element of I of infinite order and consider
Applying Lemma we obtain E’ C {y/} with Z;(E’) = 1 and

2n+2

E'n {X/‘ onet | = n.

By Harcharras’s Theorem E’ is a A$? set, but it is not Sidon.
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Case 2: For each j, choose x; € ' with order N; >
max(2N;_1, 3 - 2/) and consider

E = J Ej where E; = {x;
j=1

2
..... \/] }

as in Case 1, we can obtain a subset £’ which is A$® and with
|Ej N E'| > j for large enough j. Since the sets E; are arithmetic
progressions of length 2/ we again conclude that E’ is not Sidon.

«0O0>» «F» «E)» « Q>
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Case 2: For each j, choose x; € ' with order N; >
max(2N;_1, 3 - 2/) and consider

E = U E; where E; = {y;, . ,X,?]}-
j=1
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Case 2: For each j, choose y; € I' with order N; >
max(2N;_+,3 - 2/) and consider

E =|JE where £ = {x,....x?}.
j=1

as in Case 1, we can obtain a subset E’ which is A$” and with
|Ej N E'| > j2 for large enough ;.
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Case 2: For each j, choose y; € I' with order N; >
max(2N;_+,3 - 2/) and consider

E =|JE where £ = {x,....x?}.
j=1

as in Case 1, we can obtain a subset E’ which is A$” and with
|Ej N E'| > j2 for large enough j. Since the sets E; are arithmetic
progressions of length 2/ we again conclude that E’ is not Sidon.
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Case 3: Suppose I is of bounded order K.

Being an infinite abelian group, I' = ©jc Z,, Where n; < K and
|J| = .

G contains an infinite subgroup (Df;Zg) for some prime p
dividing n.

Consider

n+1

H 7Y and let E = UEn

J=n?+1
The sets E, are disjoint and have cardinality at least p”. we can

choose an infinite subset E’ of E which is A$® and such that
|E' N Ep| > .

«0O0)» «F» « =) «
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|J| = 0.

Case 3: Suppose T is of bounded order K.
Being an infinite abelian group, I' = ®;cyZn where n; < K and
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Case 3: Suppose T is of bounded order K.

Being an infinite abelian group, I' = ®;cyZn where n; < K and
|J| = 0.

G contains an infinite subgroup EB/‘-’;ZE,") for some prime p
dividing n.
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Case 3: Suppose T is of bounded order K.

Being an infinite abelian group, I' = ®;cyZn where n; < K and
|J| = o0

G contains an infinite subgroup @j’gzg) for some prime p
dividing n.

Consider
n+1

= J] 2y andletE= UE,,

j=n2+1
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Case 3: Suppose T is of bounded order K.

Being an infinite abelian group, I' = ®;cyZn where n; < K and
|J| = o0

G contains an infinite subgroup EB/?’;ZE,") for some prime p
dividing n.

Consider
n+1

= J] 2y andletE= UEn

j=n2+1

The sets E, are disjoint and have cardinality at least p”.
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Case 3: Suppose T is of bounded order K.

Being an infinite abelian group, I' = ®;cyZn where n; < K and
|J| = o0

G contains an infinite subgroup EB/?’;ZE,") for some prime p
dividing n.

Consider
n+1

= J] 2y andletE= UE,,

j=n2+1
The sets E, are disjoint and have cardinality at least p”. we can

choose an infinite subset £’ of E which is A and such that
|E'N Ep| > .
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We can construct a non-Sidon set, E, with the property that for
each integer s > 2, a cofinite subset of E has the Z(s) property.
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We can construct a non-Sidon set, E, with the property that for
each integer s > 2, a cofinite subset of E has the Z(s) property.

E will be A for all integers s > 2 and
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We can construct a non-Sidon set, E, with the property that for
each integer s > 2, a cofinite subset of E has the Z(s) property.

E will be AL for all integers s > 2 and since any AS2 is A for all
p<2s,
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We can construct a non-Sidon set, E, with the property that for
each integer s > 2, a cofinite subset of E has the Z(s) property.

E will be A for all integers s > 2 and since any A2 is A for all
p < 2s, E will be AZ for all p < oo.
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Let G be a compact group G be unitary dual
pairwise inequivalent unitary irreducible representations of G.

For o € G we denote d, as the dimension of underlying Hilbert
space H,.
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Ap for compact non-abelian group

Let G be a compact group G be unitary dual i.e the set of
pairwise inequivalent unitary irreducible representations of G.
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Ap for compact non-abelian group

Let G be a compact group G be unitary dual i.e the set of
pairwise inequivalent unitary irreducible representations of G.

For o € G we denote d, as the dimension of underlying Hilbert
space H,.

Parasar Mohanty Indian Institute of Technology Kanpur



Overview

Classical Lacunary Sets
Operator Space Structure of LP
AP for compact abelian

l\ﬁb for non-abelian compact

Ap for compact non-abelian group

Let G be a compact group G be unitary dual i.e the set of
pairwise inequivalent unitary irreducible representations of G.

For o € G we denote d, as the dimension of underlying Hilbert
space H,.
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Let E C G. A trigonometric polynomial f is called an
E-polynomial if f(oc) =0, Vo ¢ E.
@ Let2<p< . Aset EC Giscalleda Ny if there is a constant C, such
that |||, < Cp||f||2 for all E-polynomial f.
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Let EC G. A trigonometric polynomial f is called an
E-polynomial if f(oc) =0, Vo ¢ E.

Definition

Q AsetE c G is called a Sidon set if there is a constant C such that
> dtrf()| < C||f|| for all E-polynomial f.
ocE
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Let EC G. A trigonometric polynomial f is called an
E-polynomial if f(oc) =0, Vo ¢ E.

Definition

Q AsetE c G is called a Sidon set if there is a constant C such that
> dytr|f(v)| < C||f|| for all E-polynomial f.
o€k

Q Let2 < p<oo. Aset EC Giscalled a A, if there is a constant C, such
that ||f||p < Cp||f||2 for all E-polynomial f.

Parasar Mohanty Indian Institute of Technology Kanpur



Every Sidon set is a A, set

Unlike the abelian situation there are compact non-abelian group
G which has no infinte Sidon sets in G.

An operator T : LP(G) — LP(G) defined by

Ti(o) = ¢(o)F(y) Vf € LP N L2(G)

where ¢, € B(H,) is called an LP multiplier if it is bounded.
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Every Sidon set is a A, set

Unlike the abelian situation there are compact non-abelian group
G which has no infinte Sidon sets in G.
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Every Sidon set is a A, set

Unlike the abelian situation there are compact non-abelian group
G which has no infinte Sidon sets in G.

Definition
An operator T : LP(G) — LP(G) defined by

Ti(0) = (0)i(7) Vf € LP N L2(G)

where ¢, € B(H,) is called an L multiplier if it is bounded.
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In the case of non-abelian G, Figa-Talamanca and Rider proved
the following result.

Theorem (Figa-Talamanca , Rider)

LetEC Gand2 < p < .
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In the case of non-abelian G, Figa-Talamanca and Rider proved
the following result.

Theorem (Figa-Talamanca , Rider)

LetEC Gand2 < p < .

(i) E is Np ifand only if for every T € M. there exists S € M, such that
Tf = Sf for all f € L2(G).
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In the case of non-abelian G, Figa-Talamanca and Rider proved
the following result.

Theorem (Figa-Talamanca , Rider)

LetEC Gand2 < p < .

(i) E is Np ifand only if for every T € M. there exists S € M, such that
Tf = Sf for all f € L2(G).

(i) E is Sidon if and if for every T € M. there exists u € M(G) such that
Tf = uxf forall f € L3(G).
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Let G be a compact group.

Let f € L'(G, Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as

(o) = /G f(x)o(x")dx.

The integral is interpreted as an element of B(C%, Sg”) in weak
sense.

By fixing an orthonormal basis ey, . . ., eq, for H,, f(m) can be

viewed as a d, x d, matrix of entries from Sp.

In particular the (i, /)™ entry of f(c') with respect to this basis is
given by

f(x) < o(x'ej, € > dx.
Ja
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Let G be a compact group.

Letfe L'(G,Sp). G the vector valued Fourier coefficient
of f at o with degree d, is defined as

(o) = /G f(x)o(x")dx.

The integral is interpreted as an element of B(C%, Sg”) in weak
sense.

By fixing an orthonormal basis ey, . . ., eq, for H,, f(m) can be

viewed as a d, x d, matrix of entries from Sp.

In particular the (i, /)™ entry of f(c') with respect to this basis is
given by

/ f(x) < o(x'ej, € > dx.
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Fourier transform of Vector valued functions

Let G be a compact group.

Letfe L'(G,Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as
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Fourier transform of Vector valued functions

Let G be a compact group.

Letfe L'(G,Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as

(o) = /G f(x)o(x~")dx.
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Fourier transform of Vector valued functions

Let G be a compact group.

Letfe L'(G,Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as

The integral is interpreted as an element of B(C%, Sg") in weak
sense.
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Fourier transform of Vector valued functions

Let G be a compact group.

Letfe L'(G,Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as

The integral is interpreted as an element of B(C%, Sg") in weak
sense.

By fixing an orthonormal basis ey, ..., eq4, for H,, f(7) can be
viewed as a d,, x d, matrix of entries from Sp.
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Fourier transform of Vector valued functions

Let G be a compact group.

Letfe L'(G,Sp). Foro € G the vector valued Fourier coefficient
of f at o with degree d, is defined as

The integral is interpreted as an element of B(C%, Sg") in weak
sense.
By fixing an orthonormal basis e, ..., eq, for H,, ?(w) can be
viewed as a d,, x d, matrix of entries from Sp.
In particular the (i, /)" entry of ?(a) with respect to this basis is
given by

f(x) < o(x e, e > dx.

G
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n
For matrix A= (Ay)],_, Aj€Sp
; i=1
trV we mean the usual trace of n x n complex matrix V.

Let E C G. For 2 < p < oo, we say that E is /\gb if there exists a
constant C such that

Iflleca.s0) < C |10 ds TH(As(A0)*) 2lls, + 1D d TH((As)* Ar))ls,
o€E c€E

where f = >~ d, Tr(A,0) a S, valued trigonometric E-polynomial.
ocE
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n
For matrix A = (Aj)],_;, Aj € Spdenote TrA = }_ Aj.
’ i=1
trV we mean the usual trace of n x n complex matrix V.

Let E C G. For 2 < p < oo, we say that E is /\gb if there exists a
constant C such that

Iflleca.s) < € |10 ds TH(As(A0)*) Plls, + 1D d TH((As)* Ad))ls,
o€E c€E

where f = > d, Tr(A,0) a S, valued trigonometric E-polynomial.
ocE
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n
For matrix A = (Aj);_;, Aj € Spdenote TTA = A;.
i=1
trV we mean the usual trace of n x n complex matrix V.

Let E C G. For 2 < p < oo, we say that E is /\gb if there exists a
constant C such that

Iflleca.s) < € |10 ds TH(As(A0)*) Plls, + 1D d TH((As)* Ad))ls,
o€E c€E

where f = > d, Tr(A,o0) a S, valued trigonometric E-polynomial.
ocE
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cb_
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n

For matrix A = (A,-,-),ff/-:17 Aj € Spdenote TTA= )" A;.
i=1

trV we mean the usual trace of n x n complex matrix V.

Let E C G. For 2 < p < oo, we say that E is Agb if there exists a
constant C such that
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cb_
A b sets

n
For matrix A = (Aj)];,_;, Aj € Sp denote TTA = 3_ A;.

i=1
trV we mean the usual trace of n x n complex matrix V.

Definition

Let E C G. For 2 < p < oo, we say that E is Agb if there exists a
constant C such that

Ifllsas) < € I ds THA(AS)) 2 lls, + (D & Tr{((As)*As))lls,

o€cE oc€E
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cb_
A b sets

For matrix A = (Aj)];,_;, Aj € Sp denote TTA = 3_ A;.
i=1

trV we mean the usual trace of n x n complex matrix V.

n

Definition

Let E C G. For 2 < p < oo, we say that E is Agb if there exists a
constant C such that

Iflpa.s) < C (1D o TH(A(AS)) lls, + 1D o TH(A0)"As)) s,
o€E oc€E J

where f = > d, Tr(A,0) a S, valued trigonometric E-polynomial.
ocE
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Proposition

LetV € U(n) and A € B(C", S]), n> 4. Then

fu(n ||TI'AV||4 dv < (degV2 tr (ZAmnAmn) (%AmnAfnn)z
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Proposition

LetV € U(n) and A € B(C", S]), n> 4. Then

fu(n ||TI'AV||4 dv < (degV2 tr (ZAmnAmn) (%AmnAfnn)z

In the abelian case A,-sets are interpolation sets of M, as a
consequence of Khintchine inequality.
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Proposition

LetV € U(n) and A € B(C", Sp), n> 4. Then

fU(n ||T"AV||4 dv < (degv2 tr (Z ArnAmn) + (32 AmnAinn)?

m,n

)

In the abelian case A,-sets are interpolation sets of M, as a
consequence of Khintchine inequality. For non-abelian groups G,
it can be proved that if >  d,tr(A,A%) < oo

UEG
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Proposition

LetV € U(n) and A € B(C", Sp), n> 4. Then

fU(n |-’_"AV||4 dv < (degv2 tr (Z ArnAmn) + (32 AmnAinn)?

m,n

In the abelian case A,-sets are interpolation sets of M, as a

consequence of Khintchine inequality. For non-abelian groups G,

it can be proved that if > d,tr(A,A%) < co then given p < oo
aeé

there exists unitary transformations {U, } such that

> d,tr(U,A,0(x)) is the Fourier series of an LP(G) function.
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LetV = {V,} e [JU(d,) and A" € B(C%, S%) foro € G then

/HZdHTrA”’VﬁHng < o> d, S AT(AT))
JG = o j,l

+ O d, Y (A)AT
o Jol
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Theorem
Let V ={V,} e [[U(d,) and A° € B(C%,S%) fors € G then

/g IS a AV hav < (Y d, 3 ATAT))
o o Ji!
(T A AT
o Ji!
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Theorem (Hare & M)

Let T € My(G) and E C G. IfE is A% and Tf(c') = ¢(o)F(o) with
¢(c)=0foralloc ¢ E then T € M. Conversely if T, € M. implies
Ty € ME for all ¢ € I2°(G) = {¢(0) € B(Hs) : ¢(0) = 0 Vo & E} then
E is .
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