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Basel Problem ( Pietro Mingoli, 1644)
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DyHKUMOHANBbHOE YpaBHEHME
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[3eta dyHkuna Pumana

Psg Oupuxne:
()= n*
n=1

MpouseeaeHune diinepa:
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p — npocToe
Psp n npoussegenne cxogstes npu for R(z) > 1.
Touka z = 1 ABnsieTCS eAMHCTBEHHBIM noatocoM ((z).

Toukn 71 = =2, 79 = —4, ..., zx = —2k,... aBasOTCA
TpusuansHeimu vynamm ¢(z).

¢(1 - z) = cos (%) 2171721 ()¢ (2)



PacnpeneneHne npocTbix Yucen

7(x) = KONMYECTBO MPOCTbIX Yucen, He bonbwmx x




®yHkumnns Yeboiwesa 0(x)
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Dynkynus Hebbiwesa 1(x)
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Teopema (von Mangoldt [1895]).
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[(Mnotesza Pumana

Mnotesa Pumana (Bepcus 1). Bce HeTpusmansHbie Hyam

pyHkymnn ((z) nexat Ha kpuTudeckoii npsimori N(z) = %

Mmnotesa Pumana (Bepcus 2).

¥(x) = x = O(vxIn(x)?)
Mwnotesa Pumana (Bepcus 3).
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®yrkumns Pumana £(2)

¢(1— z) = cos (%) 2171721 ()¢ (2)
§(2)=72(z - 1)1+ 3)¢(2).
(1 -2z)=¢(2)

Hynsmn dyrkuyun £(z) aBastoTcs BCe TpMBMaNbHbIE HYNN OYHKLUN
¢(z), n TonbKO OHM.

C(2) =2(z-1)¢(z) ¢ (0)=1

Mwnotesa Pumana (Bepcus 4). TpusnansHeie Hynu
71 = —2, 70 =4, ..., 7 = —2k,... ABNAOTCS €UHCTBEHHLIMU
Hynsmu pyHkuymnm (*(z), nexawummn B nonynaockoctu N(z) < %



3ameHa nepemeHHoIA

C(w) = ()

Mnotesa Pumana (Bepcusi 5). TpusnansHsie Hynu
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MNoarnnoTtessbl

RH,, k-a nogrunotesa Pumana (Bepcus 1). Tpusuanbbie

HYn Wi = —%,wz = —%, W= —% ABAAIOTCA

EAUHCTBEHHBIMU HYAsIMU PyHKLnN ((W), AeXammm B 3aMKHYTOM
2k+1

kpyre |w| < Ski2

Mwnotesa Pumana (Bepcus 6). [Togrunoresa RHy Bepna gns
k=1,2,...:
RH < RH; &RH> & RHs . ..



[Mouyemy BepHa nogrunotesa RHq?

1/C(w)=1+mw+ - +7mw™+ ...
RH; (Bepcusa 2). Mpu n — oo
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Onpegenutenn
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CobcTBeHHbIE YMcna

det(Li,m) = AMimiM,m2-- - ALmm

rae A m1, AM,m2;- -, Al,mm — CODCTBEHHbIE Yncna matpuupl Li m
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Cm. Aunmaums 1 (cpaiin zetalambdal.pdf)



[MpeanonoxeHue

1
[TomecTum Bec - B KaXayto U3 TOH€K A1 m1, A\1,m2,-- - Al,mm ¥
0bo3Ha4uM qepe3 A1, COOTBETCTBYIOLLYIO AUCKPETHYIO MEPY.
Toraa

> CyLyecTByeT NpesesbHasi Mepa A1, COCPEAOTOYEHHAS Ha
“npegenbrom nyke” n “npegenvHoii ctpene”

> [log(w)dA; = log (3)



Tonbko TpuBManbHble HyNN
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Mouemy BepHbl noarunotessl RH,, RH3,. .. 7
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Mpnbnuxernnsa Padé
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Cnabble nogrunoressi

Moprunotesa RHY, ocnabnenHsiii Bapuant RH, (Bepcus 1).
llpyu m — oo
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Mnotesa Pumana (Bepcusi 7). logrunoresa RHY BepHa gns
k=1,2,...:
RH < RHY &RHY & RHY' ...



HoBbie onpenenutenn

Pi,m(2) _ I+ pkmaw + -+ Pk,m,ka _ 5(W) 4 O(Wk+m+1)
Qk,m(z) 1+ Qk,miw + - + qk,m,me

Teopema C. G. J. Jacobi [1846].

_ det(Lk,my1)
pk,m,k - det(ijm)

roe
P Ok—1 . Ok—mp1

Ok+1 Ok v Okemi2
Lk,m - . : :
Okym-1 Okym—2 Ok

mb;=0npn, <0



HoBble cobCTBEHHbIE Yncaa
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Cm. Annmaums 2 (caiin zetalambda2.pdf)
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Cm. Annmaums 3 (cpaiin zetalambda3.pdf)















Cwm. Anumauus 4 (daiin zetalambdaé4.pdf)
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Cm. Aunmaums 5 (cpaiin zetalambda5.pdf)















Cm. Avnmaums 6 (caiin zetalambda6.pdf)



HoBbie MaTpuubl
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Cwm. Annmauus 7 (daiin zetamul.pdf)
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Figure: k=1, m=1,...,256.
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Cwm. Annmauus 8 (daiin zetamu2.pdf)
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Figure: k=2, m=1,...,256.

1 doe(luly



Cm. Anumanms 9 (dpaiin zetamu3.pdf)
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Figure: k=3, m=1,...,256.
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Figure: k=4, m=1,...,256.
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Cm. Axumaums 11 (cpaiin zetamub.pdf)



m

Figure: k=5, m=1,...,256.
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Figure: k=6, m=1,...,256.
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Pacnpepenexus
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