Kalmynin_program for IUM.pdf Kanmeinun Anexcanap bopucouy
H3era-pynkuus Pumana

AnHOTanus: MHOTMe KI1acCUYECKHUE U COBPEMEHHBIE BOIIPOCHI TEOPUH YUCEN CBOJATCS K
cBoMcTBaM A3eTa-pyHkiuu Pumana u e€ ananoros, Takux kak L-¢yakuun Jupuxie.
OTt4actu 3T0 00BSICHSIETCS TEM, UTO psiabl Jupuxiie — Hanbosnee eCTeCTBEHHbBIN THIT
MPOU3BOAAIIMX (PYHKIIMH /17151 OCTIEA0BATEILHOCTEN CO CBOMCTBOM
MYJIbTUIUIMKATUBHOCTH. B TaHHOM Kypce Mbl B OCHOBHOM COCPEIOTOYMMCS Ha J3€Ta-
¢ynkuuu PuMana, e€ cBs3M ¢ MPOCTHIMH YHCIAMHU, a TAK)KE aHATUTHYECKUX CBOMCTBAX,
TaKMX KaK YHUBEPCAIbHOCTh BopoHuHa.

[Iporpamma:

1. CymmupoBanue no yactsam. Psasr upuxie. J{3eta-QpyHkius, e€ aHamuTH4IecKoe
MpOoJOJKEeHHE U (PYHKIMOHATIbHOE ypaBHeHHe. L-pyHkuuu dupuxie. t-QyHKIus
Pamanymxana.*

2. ®opmymna Ileppona. [Ipobnema nenureneit Jupuxiie u e€ ananoru. @opmyina
Boponoro.*

3. JI3eta u mpocteie uncna. ['panuiisl Hysnel, popmyna Pumana-Manronsara. ['unoresa
Pumana. Koppensauuu Hynel U ciydaifHble MaTPHUIIBL. *

4. TlpubnmxénHoe QPyHKIMOHATBHOE YpaBHEHHUE, CpeHKe psAaoB Jupuxie u
IUIOTHOCTHBIE TeopeMbl. [1noTHOCTHAs runoTesa. [IpocThie yncia B KOPOTKUX
unTepBasiax. Teopema CenbOepra o MpoMexXyTKax MEXIy MPOCTHIMHU YHUCTaMU.*

5. bonemue 3HaueHus n3eTa-QpyHknuu. Teopema yHuBepcaabHOCTH BopoHuHa.
Cny4vaitasie rotoMopdHbie GyHKITIT. >

The Riemann zeta-function

Abstract: Many classical and modern problems in number theory can be reduced to
properties of the Riemann zeta-function and its analogues, such as Dirichlet L-functions.
This is partially explained by the fact that Dirichlet series are the most natural type of
generating functions for sequences with multiplicativity property. In this course, we will
mostly concentrate on the Riemann zeta-function, its connection with prime numbers and
analytical properties, such as Voronin’s universality.

Program:

1. Summation by parts. Dirichlet series. Zeta-function, its analytic continuation and
functional equation. Dirichlet L-functions. Ramanujan t function.*

2. Perron’s formula. Dirichlet divisor problem and its analogues. Voronoi summation
formula.*

3. Zeta and primes. Zero-free region, Riemann-von Mangoldt formula. Riemann
hypothesis. Correlations of zeros and random matrices.*



4. Approximate functional equation, averages of Dirichlet series and zero density
estimates. Density hypothesis. Prime numbers in short intervals. Selberg’s theorem on
gaps between primes.*

5. Large values of zeta-function. Voronin’s universality theorem. Random holomorphic
functions.*



