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Introduction

Littlewood conjecture

In 1948, Littlewood tempted to ask the following question : Is it true
that, when n; < --- < npy are integers

N

1/2 | N ) 1/2 )
/ Ze2lﬂnkt dtz/ Ze2l7rkt d.

—-1/2 k=1 —-1/2 k=1

Littlewood did not explicitly ask this question and made a safer guess.
He conjectured that, when ny < ny < --- < np are integers, there exists
a universal constant C such that

12 | N )
Ly:=  inf / > et dt > Clog N.

n<m<---<ny —1/2 =1
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Introduction . q
Littlewood conjecture

Solutions to the conjecture

Partial results

The first non-trivial estimate was obtained by Cohen who proved that
Ly > C(InN/Inln N)Y/8.
Subsequent improvements are due to Pichorides who proved that

Ly > CInN/(Inln N)?.
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Introduction

cture
conjecture

Theorem (MPS Theorem 1981)

For ny < ny < --- < ny integers and ai, . ..,ay complex numbers,

1/2 | N 1 N |a |
2imngt de > — 7/(
/ D e =30 ; k

—-1/2 k=1
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Introduction

Solutlons to the conjecture

On The Constant In The Littlewood Problem

Theorem (Stegemann & Yabuta Theorem 1982)

If ny < np < --- < ny integers and ay, . .., ay complex numbers all of
modulus larger than 1 then

1/2
/ § ax e2mnkt
1/2

k=1

dt>—InN
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Hudson & Leckband Theorem
Real case Theorem

Theorem ( H&L Theorem 1992)

For \1 < X\ < --- < Ay real numbers and ay,...,ay complex numbers,

T/2 | N

N
1 ax|
lim — dk e2l7r>\kt t> — —5
T—+o0 T —T/2 ; — 30 Z k
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Hudson & kband Theorem
Real case Nazarov Theorem

Quantita ion of Nazarov

Theorem (Nazarov Theorem 1996)

For T > 1, there exists a constant Ct such that, for A\ < Xy < -+ < Ay
real numbers verifying |\ — A\¢| > |k — €| and ay, ..., ay complex
numbers,

T/2 | N ] N ‘akl
[ aedmearz o Yo E

T/2 | k=1 k=1
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Real case

Theorem (P.Jaming, K.Kellay and C.Saba 2023)
For \1 < X\ < --- < Ay real numbers and ai, . ..,ay complex numbers :

T/2

1 N a
k
dt > —

lim — age?™ Mt
T—+o0 T —T/2 kz;
@ If further a1, ..., an all have modulus larger than 1, then
1 [T/2 Jirs
lim — ae2im At dt>—|nN
T—+o0 T —T)2 ;

Q If| Ak —Xe| > |k—¥| fork,£=1,...,N, then for T >72;
1/”2 s 1 L |a
- ae/ﬂ' kt tzi
T 7—/22 122;k+1

k=1
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Perspectives
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Perspectives and References

© Validity of Nazarov theorem in the case T =1;
@ Generalisation to sets with multidimensional structure;

© Quantitative version of Nazarov Theorem for T small.
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