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The problems | hope to discuss are the following:

1. ¥*The Riemann hypothesis**. Probably the most famous problem in mathematics,
and by a wide margin (P&eq;NP is arguably as famous, and possibly of more
practical importance, but is somewhere between theoretical computer science and
mathematics). For such a famous problem, it takes some amount of efforts to state
(the usual definition of the Riemann zeta function makes sense only for $Re s >
1$!), and it is even harder to explain why it is important. | will pursue a somewhat
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nonstandard (or at least not standard for presentation of the Riemann hypothesis
from an elementary point of view) emphasizing the connection between the
Riemann hypothesis and the quotient of the hyperbolic plan $H &eq; left{ z: Im z >
0

ight}$ by the group $SL (2, [))$ acting on $H$ by Mobius transformations. Some
-references we will use include [@Titchmarch-book, @Zagier-Eisenstein-and
Riemann, @Zagier-short-proof]

1. ¥*The Littlewood conjecture**. This conjecture states that for every $alpha, [leta
in R$,

$%

liminf _ {n o infty} n sin (n alpha) sin (n [Jeta) &eq; 0

.$$

This is a problem | worked on myself [@Einsiedler-Katok-Lindenstrauss], though we
will mostly discuss a much older paper [@Cassels-Swinnerton-Dyer] that aged very
well!

1. *The Kakeya conjecture**. This conjecture states that for any (say) compact
subset of $R ~ d$ which contain a unit segment of a line in every direction has to
have Hausdorff dimension $geq d$. This conjecture is known for $d&eq;2$;
moreover it is easy to see that for any $d$ such a set has to have dimension $geq
-1+ frac {d-1}2%. There are stronger bounds for every $d geq 3% (see e.qg. [@Wolff
Kakeya]). One can ask an analogous problem also over a finite field. To the surprise
-of many, the question of a finite fields has a complete solution by Dvir [@Dvir
Kakeya].
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