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Canonical systems arising from L-functions !

AR TERT: KRG TR BFAHN $RIEMR (Suzuki, Masatoshi)
Department of Mathematics, Tokyo Institute of Technology

1. #X

R THER U 7RI, T 2BH B T IEYER (canonical system) &FEIEN S
—REEMD AR E, Y- BC- LB (DT, iEHbHLET T8I & &
B) DEFDADHFIIGHL LD L VWHIRADFTHRONZHEDD—DTH L.
FZHUZBET 2EATEEERE BRT 10 S WIZR D, ZNZ TP o THLH DO HNIE
ERINTWARWY, EHOMXEZTNRD 12> TE TZITARTI, FiITx
NS DOHAERGY, EFEOHEDOHTOMEN T REEZRXRNLE I LIZXoT, FEafuc
FR UG RICBE S 2 M R 217 5 . FRINA O ELIR D B 2 1% [27] %
ATHE 2\, F/z, ¥—XEHRE E¥RE VD T =Y~ AMMfEG L LT [24] 22
FTHL. B8, AROXMEBIZH DEZDOGLELR L, EFHEDOR—LA—=IYNIZT 7
ANDRHZP) VI THEDT, BEIZUTHEE .

2. BREEE

FEDVERERZ WY — X BB OWISEIBLLL 2 £F 5 72 & 5 92 1F (13 Lagarias [10] T
Hotz. TITHIX, ¥—XEBGRIZE ) H28ETH 2 Riemann THEZ E¥ERZEBEL
THIETHZ e 2IBELTWS,

Riemann FARDfRIRADE J172 et Ol & LT, Bl 21X Weil 4345 O EfE M % R 9
Z NI 5N 5. 2000 F1i{21Z Deninger [5], Haran [7], Connes [4], Meyer [12] 72 &
PRI N2 Z & T, YHRFE Z O H T2 EELG S5 N2 D TR W2 W RGN
FhTnE & 508D . HE CNSDAL DRSS L LT\ Ik, ¥ 2 BE
M CHRAR EIENTVWEER %, Selberg BiA RO L RAwd Z 212X > T, Weil
DEDEMMEEZIFE D L TDHHDT, T 5746 1 XRdD EENRRIRGE LS X 72,
UL UAanis, BEiEE S5 EFEEE T, IREEICIH S 22 7 o 72 RE 22 [ RE U iR
PT 272012, Connes (& F; EOHA21Z, Deninger % 3 R CDEEFZEM LD SR D
MARITEL R, BRIFERL T2 K 5128 S, 2D XD 4ERT, EHIFUREFIN
S DWFRIZHIRZFF > TEWZH DD, BATHMP R > TALD LETIEEA Lo
7-. 723, Bombieri-Lagarias [2], Lagarias [11] 12 &% X.-J. Li DHHEIZ DWW T DH
X, Berry-Keating [1] (2 & 2 ¥ HLHKfER % 52 U 72 Berry—Keating NIV b =7 > D
REREELFARHOHEET, WAWA A4 DBHIZHFIZHIBI L A - T, Riemann F44
BIE DIIZEAEE D EA o Tz & 5 ITES.

AT, MIRFBRAETH - 72251, 2004 1T Lagarias £ HE 2 EHNTWT, Z D%
T |9, 10] ZH1>7z. & Z T Lagarias /&, Riemann ¥ — & B> Dirichlet L B & [E¥E
ROBBRERLTH Y, (—#%) Riemann PAUZIEXEZRD NIV b =7 v O EfEMEICH
JELTWS, W) Bz iR T Wz, BHRARZAWTEARKIZEEZTE S Weil 77
ADIEMEME £ 135272 0 | de Branges OMIERE (Hih) 12X > TE—XBIZHIRT S
NBIEHERDNI NV T VOEMEELE NS HDIE, E5WVWIHEDEDRDOFTEL N
MO S7=DEHN, 2O T 405720 E DD IEMMYED Riemann FAUIZ I ET 2
(DTIEZLWD)] EWSRBIZREFF L T2 RA 2. ZOMMHIZ, $ L Lagarias

Lz oIz EARZ (C) (%ARES « BARER, IIGREES : 1TK05163) OBIBEZT TV,



WEMUC7ZNIN M=T & Well DG ICERZRNZBERPED D006, NIV =T VIZH
T HMGED Well DAEIZH ULWRAZ5X5THAD L, N3 I RZT Y Weil 5412
EENZBEGR W R S, INI V=T ‘/@Ef[ﬁ‘[‘é&%@ﬂ &\ 9 Riemann FAEA
DELFHLWHEHIEONENSTHD. ZDOELHSMBIELWVORIE, ¥ — BBz
ﬂ??é/\ VN =T AT DNWT, falh BARIN R Z &ﬁfﬁﬁkBEL\BEDKEEf:‘Vﬁ, Eh 5

TSR EEE VO TR N & YO H 07 B b, 55 A, Weil 53465 &
Y — XIS T A EEZRDNI L b 7/MF8Emkﬁ@%M%&vJ&w9
AREMEEZE A SN D7EN, €5 5% Hilbert-Polya FPAEDEE L LT, ¥— XKD
Z R (DREE) OEAMEMRRE 522 L VWO HTHBEBLTVWEOT, MOBEKELRVE
W Z RN S D WIRBINE G2 L T\,

CIEWR, ¥ ZBBUCHIGT A IEERD NI DT VIZOWTHIZ I, 2%
WZTEZIREFMEIER OS5 T, M2 TN VORRYE OB hro72. TD X
DRI S, TDHED LD b}m#@)ﬁébm\otmr%u?'c;_f\é# ZD7
DI, IREICIEHERICB T 5 RAHGER E %, PBERNEOMWEHTE L D THL .

3. BAMEE R

N7z 2IRDFENFTHN Al Z H DB H : T — Symy(R) IZH LT, 2€ C T/HNTA—
AT SN T ED 1 BRI EMD AREAR
d [A(t, z) 0 -1 Alt,2)|
&3 v B LGl
ZHEEYER (quasi canonical system) &FER, X 5(Z
H(t) \Z I E® Lebesgue I 0 DD EESZRWTHEIEEMTH Y,
H(t) 13 I ODEFED Lebesgue HIE D EDH /84 ETESFRIZ 0 e,
Hil) 12 T DEEDG IS0 MRS ETEMA DR
’Cﬁ)Z) £ E, (3.1) ZE¥ER (canonical system) &IFCF, 174IMEBEE H(t) % E¥ERD
NINRNZTVERR, £, N A—ZR 2 Q% C DI HEEITIHRE U 7= fEiE
7%\’?: ZPRIE#ER (lacunary canonical system) &IFE3. 7272 U, canonical system &9
EIXETE DB D723, quasi canonical system X lacunary canonical system &5

i %%@nhﬂj{xjtﬁ$7’; WPTHERAINTWAHERDO T, XEZFANRS & SITIFER
bTLE%H\ F 77, RO ARFICEE L - #i XTI, B IE HE R D IR IEHER TR L T
H, Ht)ZNINVIZT VEIFATVWED, ZD LS REMDILAL RO TERNS
EHIERLUTEL. EERICET 2 BARMNSR E U T, BIAIE (10, 26] DCERF 2 L
ZRITETHE 72\,

E¥ERDNIN P =T V3N Z BB PRI NIV 7/%(37)6
HET) L7235 DT> TV D, [24] D 1 R— Y HZREIFIHA TR T & &

3.2. Hermite—Biehler 7 5 X. R E T, EED 2 € Cy = {2|Sz >0} T2V
T |E¥(2)| < |E(2)] %D L5, %ﬁﬂﬂi: %5 % K5 72 720 5 D2k % Hermite Biehler
25 A LIF, U, HB L £F. 22T, Fiz) = F(3) & L. ZORBRMBTS
SHEIZH W B2 E DY HB c:}%’?t T, ZhITAET S

5(B()+ E(2)),  B(2):=3(E(2) - F(2)

ZXHIZ & > Tk El(2) 2 E(z) ERTZ b H 5.
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T SR (S T R & BB ThH D, BT T I oy
MTH2, 1z, E B (B(2) = B(— )%{Fﬁfv?‘c‘:b\o_é:) 25 E, A(z) 1248
HTHY, B(z) 3HEHRTH 5.

3.3. E#ERDAR. [ty t1) x C EOBBOM (A(t, 2), B(t,2)) T, E¥R (3.1) iz L
HD aec0,m)IT&0EE DL TDRMA lim_y, A(t,z) = cosa, limy_y, B(t,z) =
sina 27T HDOREIoNZETE. ZO2E FED Ky <t <t ITDOWVWT,
E(t,z) == A(t,2) —iB(t,2) | HB { BT EESTH S, de Branges (& Z D ViR L7z,

3.4. De Branges O E®E. £ c HB 726X, HHXM I = [, 1) ETEZRI iz
SNVh=T VY H(E) PFELT, 2 CKIBET B EHER (3.1) O (A(t,2), B(t,z)) T

(3.2) A(to,2) = A(z), Blty,2) = B(2)

v

53) Tt % 0) ( _ AL 2)B(t,w) — A(t,w) B(t, 2) ) L0 (ot
' ' ' m(w — %) '

EHi7-TEDONREET D, ZZT 2w eC RERIEEINTVWEIEDET S, Ly
L H) I E0)=1 WS ERMDOS & t OBBEMOEZRNVT—ETH 5.

Z I CRIEDAN K TORM (3.3) FEHET, Zhd “BIFZR H(t) ZHRLTW
5. BIZIE, 7> 0 ERAFREEEE 25X Btk E,0<t<TITHUTA®L2) =
A(z) cos(tz) + B(z)sin(tz), B(t,z) = —A(z)sin(tz) + B(z) cos(tz) L E&EKT S. §5&
INGE, I=100,7) BT H(®t) = [§9] TN UTERER (3.1) 272U, Lrd A%t
(3.2) B9, UL, 2D H(t) B5A 0N/ EIZOWTHOHHRE B 756 720
DIFANPTH 5. ZOFEKRT, 2O XD A(t,2), B(t,2), Ht) ZEHLBDEEZX 5.
ZDEE, Itz 2) = (|E(2)[2e™5% — |E¥(2)|2e¥%) ) (4n32) LD 16, R o6Nz E
DB TR, EAR >0 1T LT (3.3) Tz I N,

£ AT, §33 TLMRTORIE (33) L LTHEP S OEN, TOBA, B(t,2)
PSFER 117 A 50 TTHEME DS B 5 D, SRS 2 ML) B 72 b1z B0 5 1= L 7.

4. I DORER
Lagarias 7% [10] TR U 72D, ((s) % Riemann ¥ — X BI#& U, Riemann &-BI%K

&(s) =(1/2)s(s — 1)%73/2F(s/2)§(3)
& FHWT

(4.1) Era(2) == £(1/2 —iz) + £ (1/2 —i2)

EEDD L, E(s) DERPTXNTEEFTFRR(s) = 1/2 EIZH D (Riemann FH), L2 E
HHiTd D Z & (simplicity conjecture) &, Er, »° HB (2@ Z & IXEMEMEZ L WD
2otz U7 - T, Riemann FA L simplicity conjecture 231E L\ & F 41X, de
Branges OWEMIZ KD, WHZAXE ETEHRI N, B, TSI E NIV = 7y
WEET 5. SodR7 Lagarias D REE WS DIk, ZTDNI) =7 VO IEMEMEN
Riemann FREDEKIUZR->TWELE WO RAETHS. UL LA S, de Branges DT
X, 2D &5 WA IV Y ORFEE RS 27213 T, BHBARBIRA Z 1200 T
A6 3> T L N,



ZOX¥—REBUZHIET ZNIN =T VBT 2 HEHRE2E2 2 WHBRIZOWT,
D E o DY & 785 72D DY Burnol [3] TH - 72, %1% Hankel 222

fa) = (1)) = [ dym ) dy
XL T,
(4.2) (I £HP o, =5 (J5(x) = Jo(2V/za))
EWVS R EOBEK ¢f(z) CHT RN A EZEEL, ZOMEHAWTHDEHERL
ZOfRERER Uz, 22T Jo(t) 135 1Ry VR, | RIS, P, 1 L%(0, 00)
»o LQ(O,a) ~DOHEEFET. Burnol 12 0 & 5 55 % 17 - 7- Bk 1%, Poisson DF
DA S ¥ — XEMDOBEBE DR D Z L 2 E X, 1% co-Poisson formula & %4417
7z Fourier RILZ T X 5 Poisson DFIAXNDFELIIZ & - T, £ — X B BEE %
FERMMREZRMRFTT 22 LZH 57 (cf. [3] DFX, B & UZDXHREIZH D Burnol
DEIX). ZDHT, fHi% Gauss B Q(v/—1) D Dedekind ¥ — X BEDBIEE X

4°2(2m) 7T (8) Gy (5) = 447972(2m) "1 ID(1 = 8)Gg( ) (1 = 9)
BN D 2 B A

Is) Z/OOO Jo(2v/) '™

(3/4 < R(s) < 1 THIHUR, 1/4 < R(s) < 3/4 TEHRMAMER) L \WH L5 Jy(t) D
Mellin £ff1& L THLNBEZ EIZEHLT, Hankel%ﬁ HA2Z8L~=DTh-7.

HEHIE (3] AY arXiv (BRI 72, Riemann BEEZEH w > 0 TELGIZY T b
L7=2HDD
§(s —w)
§(s +w)
% Mellin Z#1% FHWTHIZEL TW/2 DT ([13 14]), Burnol ® ¥ — X D 4 > < [H 1

DA O EHRZRK T S fikz, ZOLEICHLEATELSDTRRVWNEERT. £
5 L TRONZDA (15 DERTHS. P, LD k> sl

(4.3)

(4.4) E,(2) :=£(1/2 — iz +w)
P HB ICEY S EEZSBICHRICHND DR, (4.1) O By, LEEORRF

W, LIEVE, FED w < w <12 UTE, WHB IZETZ L, £(s) D
R(s) = 1/2 +wo IWEREFEZRWZ LIZFAAZRD T, £(s) DBE I DB S 130l
KHDHRTH 5.

PUF, [15] OfER%Z, ZNDOIIETH 5 [26] DELFIZHDLETHERS, £, 0 >1%
EEdT 5. ZDLE E,c HB 72D T, de Branges DWEMIZ L 0, ZTHIZXfIET 2
SNVPETURFET D, TN KRS D HED =D& 5X DN [15] DFRTH 5.

Fourier Z2#11Z £ 0

(1/2 — iz = zz:r
(4:5) S1/2—iz+w) / R de
555 R EOBM K, (v) ZE® 5. Dirichlet fkEZ R
1o pln)

((s)  “—~ n

n=1
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(R(s) > 1) BT
F(S + Oé) _ 1 ! a _ B—a—1  ,s—1
F<s+ﬁ>‘r<6—a>/o“1 e d

(R(s) > —R(a), R(B—a) > 0) BREWZL>T, K, (v) ZBEEFEDOBEKD (x DEIZIE U 72)
AIRMTRTIENTES. 61T, w>1 LWVWIREIZEY, K (7) X (—00,0) ET
0 ICHELW R EOMEGREBIZR S, 2oL &, BMOEHE

(16) fa) = K@) = [ Koot 0)f ) dy

CEOEED, R FOBE o ¢f (2) = ¢ (¢, 2) (ZBT BN HFERA
(4.7) (1 £ KP)¢y = K (K. (x )=K( +1))

2HEZD. ZIZT, Pk LAR) 25 L2 (—oo,t) ~NDERHEERT. Bin AN (4.2)
& (4.7) OFLEEFHPTHA S . KE w > 1 @% &, (4.7) OFEFFEIEL, O —RR
DT, ZN5EFAWT,

Au(t,2) =m(t) - Ey(z) - <eizf+ / Tttt o) izrd:[,-),

1
2
1 1 oz

BELEDD. THE (AL 2), Bu(t,2) &, I = [0,00) LTEEINE H = H, 12h
UTCIEHER (3.1) 252U, E = B, IZDWTHIHIZME (3.2) bilirz3. Led m(t)
D EFZE D Fredholm 174X % FA\WT
- det(l + PtKPt)
m(t) = Ger (1= P.RPy)

ERIND. INSW |15 DERRTH 5.

Burnol [3] D AGIETIE NIV b =T v O 2 F3EFAZE D Fredholm 175 & LT
FRTDOT, FHZRME OGS BREIZ 85, T D72 [15] T, BEO M
EHET 2720, 0> 1 EWIERMEHRLZ. WolX D, itz £ 512, £(s) DER
AR U T IR E A A 6m5®u0<w<u2®% &@Tw>1tb9*
BHRTULNAIN =T VOBED D 2L VRV E WS DIFEERRNTHS. L
N, TNETHOFENRD SR VIR TR ONZERTH > 720 T, HARIZIZZN
2RO LT W,

EIEWVWA, [15] DFERTEVWAWSER TN THL I LBWNTH D, FEE, Rk
REMBELUT, H) OMlZEZ 0 < w < L FHZ 0<w < 1/2 NEAMEIZT 52 &,
XS ENE B, ~EFATRER S DICHET 52 8, B RO, U7 H(t) 55 §3.4 D

BERTYHEARE D THRWI L ERT I, N 7=fé 7‘@%6 o ORI, BA
T‘Cﬂj/\éckﬁ %@1ﬁ®ﬁﬂfﬁ¢(ﬂém1b\<

(4.9)
—iB,(t, z) =



193

5. [ D ETOMRE

T, 15| DAEER 0 < w < 1ANEERT 272012, BB (W) #50 A0
A &a‘fﬁx%9tub@bfab\#aﬁab‘ﬁf\fh\ff@t‘bf A NSRSy ACY AWAN

Z I T, AR I ERTIRINZBIET S Z riz Lz FEHE, K <HoNnMH
%‘%/T

/ VT é(z) (z° 12 4 (s 1/2)) da
x

% Riemann HITIEALL T, £(s) 2 IR HADMR & R U, 8 HAITWIET 5 IE
AONIN = 7/%u+%@“é L& o, [15] DFEN0 < w < LIEHLTHA
MPEDEREDS LN D o7, FRHBE Vio@) 1t 2 — co TAMSLT
WEDT, WVIEBITHORTF2BET 202307255 o720 TH 5.

IOHEOL & SRS EARE R S EERON IV N7 VRS 5 RIS
NTWBEAS, afﬁ\éﬁbfﬁcrﬁk%uﬁf\ ILDEDED, TD LI REDIZRDON 54
W, Lo L, Z2OAEBTCLED &, MZMOFEZTERWRNZ 72D T, AT
fife U &5 EBWELUTCEHELEEZEZEZII LD,

TN SAFRIT S - T, FRERB L T2 H K Z HADOARE I Fe R % AR
ALT E‘fbné?aiﬁl’&lﬁﬁk’)wf UL R MRS DHIEERDNINV =T v %
BARIIZEHES B AikE RO SNz, oAk LEfxid [22] 7278, = Z Tk E&d
TRz & 572 [15] & DBEEIF P X TBATENZZTTH L. Vo iz, [16, 17] T
[15] WS 22| KESETORME, ETINAIFRIITEADTHENT NS,

ZT [22] DFRO—HERRTEZ 5. 5Z 5Nz 29 IRDERMDIEBZIHNX

(5.1) E(z) = Z Cpe™, C,C,#0, CneR

m=—g

XN UT, 29+ 14575 ET, E- %

Cxg
Cie Cx
E‘i = Co C;l - C%g
Cig-1) Crg—2 - - - Cx
L Oy Cigyy - Co - Cxgo1y Cxgl
TRED, H1<n<2 THUT, 29+ 1IRATH] J, %
Jm) 1

n - ?

010 i

TEDHD. 22T JW I nIROKKAITHTHS. ThoEHANT,
det(ET + E~J,)

(5.2) A, = det(B+ — E_Jn),

1<n<29, Apj:=1
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CEHTD. IO E BHREHEAE P HB IZET 572010, TRTD 1<n<2y
IZOWT A, BWEHBIN, POEMTHDI ERBENDTHTHS. 512, EH HB
CETEE (n—1)/2<t<n/2 ThHdbLE

(A, 1A, 0
0 An—lAn

CEHETIE H(t)1X[0,9) EONINM=T VT, ZHD E 12 de Branges O i€
THIET2HDE L. TIUILEiafRiz e Bbnsd U, (4.8) L O¥LMES
R TNniEsS.

CDBDOEIETH 5N, il [28] 21T7-722 & T, ZhofEl, U AR
fbe U, [22] DFER%Z, HRBE R L T2 HIMHKZHADARE LI fBBEHRZ A
AL TR ONLEBEHEANIZ BT DHEPBREETHTH L. T LT, ThzeEd
2T, ZHEADMON A% E¥-EREAVCRRS L0 X5 2MHY, 18] 1I2& 7z
£ 5%, ZHADWDO N A% ZXIERZE AW RAR 2 85 ([29, §75] & &) & OBRME
MEBLZHESNIZR o7, ZHZDOVWTIEHEID LB L TH2LHR L.

s, 21N & 57, K0 —OIBBE AT U THRIEHE R 2 MK T 5 K1k
WZDOWTIE, BN TR OER S 72\,

6. MHIDKER — ZDFE

ST, |22 DEHHEIEEME ST (4.4) O E, ZHIGTETHAININ =TV Hy(t)
ERIEEBRCBIE L THD L, MO K, (¢) OHfENEDND w=1 25T L T,
H,(t) &z 0, w > 0 2N < dizoh, H(t) OESOARMES FELL
TWADOMPEIEI N, Lo T, (15| 2 0 < w < LAHRERS 2121, (152D 7 A
FATHBEE S =OEN, Thid (4.3) ZRERLZ

(5.3) H(t) =

(s —w))”
(61 <5<s+w>
FERBEYTRY 2. K (x) DARHMA LD w > 0 O & 31T 2 FEE,
— w4t »

LWIEHEIZH B, S IFRIKERZTRELTLERIE, THIE |t - oo TR LS
U, % ® Fourier WD S NI I ITNOTHD. ZOT AT 4 TIZRHEZD, [15]
DFHEE 0 <w < LIRS 21213+ Th - 7.

Z 2T 26, 27] DfER %R LK S, Fourier £ (4.5) DML Z v T DI L THON
LR E K, (r) £ T5L, ZNiE v > 1/w EWIFRMAEDL TR ETHELIZRD. £
ZT, ZOEMEDTT (4.6) T K, (v) DRDYIZ K, (v) ZAVZBMMERE K,, %
EZDE, 15| DN TARTI L VE, [ARROFERPFEOND. 72720, 0 < w < 1/2
DEEZIE, NIV I=ZT Y H,t) 0Kt <t WHUTERIND2DITIE, &
0<t<t ITHLT,

(6.2) [L*(—o00,t) ETPK,, P 23 £1 ZFEAEIZHZ7200 ]

EWS DR EINTWARTNIERS W, ZORMEF L > 00w, v ITIREFEL =T
SN W S R IZ T 72 X 4, Riemann FAZKE T 4UL ¢, = oo 12X L THi7z
INBZEDEHHEINS.

% Z T, Riemann PRZKET 5 &, FHHEE © — exp(izz), S(2) >0, D

L*(t,00) N Ky, (L*(t,00))
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~OBEE Yi(r) £ L2 % [3, (108)] OB TH S

/°° Y () V) d = Auu(t,2)By,(t,w) — A, (t, w) B, (t, 2)
e F m(w — z)

E,.(2)E,,(w)

EWVWSEADPE D LD A RS, ZOFRITK D, [15] TRIFTW7HEER T DZEH)
(3.3) B t; = o0 IZX U CRFHAE 1, T AR YA H,,(t) #% de Branges ®
WEHIZEND ELWEDTH D Z LGS NG, IO ([27] D ver.2 BART) I,
ZHvE Burnol @ [3, §5] Dk BMD Z & TIT o 72D 720, [23] DEEF, T % ]
a%awf%%ﬂﬁ‘éﬁ/ﬂ RO WD T, [26] TiEZ ORRIZHEMAL L 723EH &2 ik R 7z
ARTIXZZFT, ¥—2EBLEX I Riemann ¥ — K BERL D TR o 7208,
27] Tl Selberg 7 5 A & X IZN 5K Xt — ZBIKD 2 T A LT, Fad k> 7%
FERBE DD I L EBRTWDS, 12720, EAREY—-XBEHTERWVE WS RTIE A
<, WA E Riemann ¥ — Z BID & 5 72 H AW (self-dual) 7 DIZR SN, 15
SNBNINR=T Y H, L) 1 (4.8) DX D575 A1 (Krein's string) TH 2.

FEOFEMIE, Riemann FRDOMBEZMZ2BRZED L FZ D0, 27 TIEIhdr+
DEMTHDHILHABRRTNS,

Riemann PR ZKE LR TH, t; = 00 KL T (6.2) 2T THIE, (4.8), (4.9)
EHFRIZUT H,, (1) & At z) Bu,(t,z) 28 (t,2) € [0,00) x C ETEZINS.
U7dioT, (3.3) ORI NTVWEINENEZRDIEMNTES, 2 kD,
RD X 573 Riemann FAADOSKE A543 515 Riemann TR O LD 72812
v, > 1w, 2672557 w, >0, v, € Zog DIIDFIEL, & (W, 1) LT,
(6.2) ¥ t; = 00 IZDWVWTHID LD, ULhd (3.3) WO LD I EBBEPDTHT
HD. ZD&DRAMEMX, BERZ Selberg 7 7 A DX — X EAE D Riemann
& (Grand Riemann Hypothesis, GRH) (2 2WTH FEBRIZE D LD,

7. HHIORR - DX

AIET DFERIZ, EH¥ER DO XK T Riemann FEDFRHESRMAENF SN2 WD S TES
o THEFLWEDTH 720, [10] AR — MIEE 57208 & - T, [FAffESMIC
Wy Up, £ WD HERRFDRNT A — 5?75) i?hfb\é WS Iz iT{i%f)%of* ] & D37
S5RVEDNEIFAR D B> T\ &, i 1 ELEDOMRED#ED U FIZ

lim (1+n " =e

n—-+oo
VD kLHoNZARPHIZIEE 572, 2z L
§(s —w) 3 2
=1-2
IR

72DT,

- (&s—n/m)\" _ £
o (Gsam) —ow (oke)
ThHO,n>1 TN TRXTD n IZ2WT [26] DHEEATES. WolEXD,

Riemann FARZKE $T NI, TRTD w > 01DV TE(1/2 —iz+w) € HB 72025,

exp <277%l(s)> <1, R(s)> L

2
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EPND. DM Lagarias [8] ¥ Garunkstis [6] (2 & U #%% X 7172 Riemann ¥
R [FfE A

R (%(@) S0, R(s)> %

DYHIARE VDRI S22\, 2D 2 DDEED S, exp (—27;%(5)) D3 Mellin 2548
RO L T AMAEARZIZOWT, (26| Dz RIS 2 2 & ICHES R 25, £
NZ&GATUZON |25, 23] 7203, D7 L HAERO R HIXGITiR 7 |15, 26) DH D
LIFIER UARDT, I 2 TIREMEZ R AR,

VDEDRELTEL &, exp (—217%(5)) i £(s) DEHTHEHERBREZHEODT,
Hermite-Biehler 7 7 A DK C EERDHEG/ZH VWL I ENTE RV, 22 TH
UM IEIT & D L WO BRI TEA LD, 2 3 HiT.54172 lacunary canonical system
%> lacunary canonical system 72 & DR TH o 72, £7z, FET 2D AR (4.7)
MOREID (8.1) DL D%, X HMMAREDABITL TV -720%, ZHIZET 25017
SRR OB TR S NG R TH o 7z,

8. mIL DGR

XT,[26,27] 12k HoT[15] % 0 < w < 1 OFIFHE THER U, A TDZEHE) (3.3)
LT A Z N TEZ. X512, GRHDEMAEGKM 250k T56 22 TE. I T
—HOEREYDDOW/ZLDIZRZEH, —DRKERMENE> TV, THIE—HD
Dirichlet L BE¥td & 5 72, AW TRWE — X BRI E THMmZILET 222 TH
5. KB b LDEBETH 572 [10] TEL SN T WD, —fD Dirichlet L BI%K
CIEHERDIIETH 5.

FITHDENT, DU S 2T 2. ¢ Z8TF ¢ OFIAM Dirichlet #5885, L(s,x) % x
@ Dirichlet L %K,
544

e (1) e (550 s s {3 XD

LB, ZITOER E(s) = E(1—5) ARV LD LD IDEK. ZOE X, (s, y)
263 5 —f Riemann TR,

BV (2) =& (1/2 — iz + w)”

PHEEDw>0,v€Z CNUTHB IZEST Z L LFfETHS. £ I T, —ff Riemann
FRZMRE L 72 & 1T, de Branges OHEHIZ LD BV IZHIETH2NIN =T ¥
Hov() %R WO R, x 32 PHGTR UL Lis,y) RH DBHKTRL DT,
26, 27] DFFETIE Hev (1) 2T E 0.

Z DR Z R U 7= D DGEEH TR A7z [28] DFERTH 2. TNERLTITHZ D, [26, 27]
MORESEHEINEEN2DH o7, —DHIE, X DWNAFREROME (4.7) 55

(8.1) (1 +KP)®, =1, (1 —KP)T, =1
(Oy(x) = D(t,x), Uy(z) = U(t,z)) NEHELZZ L THD. ZD(8.1) IZHMKATO H W

RO [26] D% AR EMAL T 572012 [25] TEAI N, [23] TV EMINT,
TR T DR O—EAHIRE Nz [26] B I N2 REL o7, LT (8.1) ~BITT
BRI, AT H DIEFREDS 1 L WS b DTH D Z b &, B EHAZORM
DRI RERGEZ R o T2 0, KR TH 720 LTHERV T W EREEIZEbN




7. UL URHS, B2V BRMTRWEGE QIREETRWER) ITEX LWERZAGD
IZiX, (8.1) DfZE VT

3

w,V iz w,V > 12T
APV(t 2) = —EEX’ (z)/t U(t,x) ™ dx,

(8.2) - .
By (t ) = —— B (2) /t D(t,z) e da.

EEBINET, (49) LHELPOERTE D XS WPRV (LREWVWR, TNSIEE EBYY 2
WG A XA TH D). TOEKT, (4.7) 05 (8.1) ~OBITIIAENTH 5.
COHOEEKRIX, BALMAEHAEE (4.6) DL D B ON S

o0

(8.3) @) = (Ko f) () = / K& (2 + )T (5) dy
WD RO (HBEHRIE) B DICEEMRAH I TH o7z, TITEY (v) &

(S0

T H0L UTERSN, £(s) DHE LA, v > 1/w & 51E (—00,0) LT 0 D
iz &2 R EOMEBEBTH 2. B2 BB TRWEGS, (8.1) 1:Z O KPR MR
WZRUTHER D, EEONRETHINZSHATERVDED, TOZDODEHIZL->T
23, 26] OFEHADY BV BINFTRWEEIZE, WA WA REFT D <" H< XD
2725, #EREUT,

1 |D(t, 1) S(P(t, t)U(t, 1))

(8.4) HE" (1) T R@EOVLD) [S@EDVED) ()P

L (3.3) & s &5, T HS(t) BT S T =0,00)

LEBTNE, (8.2) 7Y (3.2)
5. ZTUT, 2061k BV INFRREE, [26) DFERIZ—ET 5.

FDOIFE¥ERDEE 5 Z

9. FEmOMkEN A

HHOBIZEM I NS, BEOBROMIZOVWTALRRTEZ 5. E¥RDHHIZ
BWTIE, A(2), B(z) OF&IEH 5 L? EE OO ERAZ OB A& IR O FE 4 fE
EUTHIRI NG, ULrLAaNS, 20 &5 REEMEORIRS AR EIZ DN TR 7z—
e D LR EFIZHS V. ULid-> T, E¥RDOHH%2 A WY — XEHDOE
ROMFFETIE, EROEEAAIZOVTOHERIIFTE RV EEbND. LIFWVWA,
[19, 20] D & 512, EHERDIHR L D £ BAAA LT TIZADUMERD 5.

10. I— > —[HE

BRI, AFEDFETE TOD de Branges O EH O EZIRRTH L. Fx DFIETIE,
A(t,2), B(t,2) 1% (8.1) Off ®(t,z), ¥(t,z) D Fourier L TERIND DT, A(t, 2)

3 3 3
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B(t,2) 27T ERERIE, O(t,2), U(t,2) W7 TR HFER R

3

! 1 \d 1 1\ d
(@(t,t) + m) E\I’(t,ﬂi) + (q)(t,t) + m) @@(157.%‘)

(10.1)

1 1 d 1 1 d
= <m — m) %\P(i,x) + (W — ﬁ) %q)(tx)

DEVBRAICTERN. 20, PIHIZMN (3.2) 138472 O(r), Yo(z) (Vo TH
A(2), B(z) 25 BURINZEE 2D D) 55 %E £ 2 HIHI%M

(10.2) D(tg,x) = Po(x), Y(ty,z)= Yo(x)

ZEWHZOoNDG, ULh>T, E—XBEBUZHIET 2 NINV =T Y H(t) &, D
H(t) TEZ 2 EHEROMT (3.2) iz 9 £ 574d D% KD 2L, #IHFM: (10.2)
DTFT (t,x) € [0,00) x R LD AFREAR (10.1) 2L, LWwH a—v L
LTHRAOGNG., WolzAZDORFAIZN>TUF R, E¥ERBREDFHIXENT, Mk
IR AREROREE L TEAD I N TED.

ZDa—y—METREINLDIX, EARY—XERTHRMD HREAR (10.1) 1
LT, ¥— 2RI OMMEIEHHEZTICEHND R TH S, — i, a— 2 —[#
Ft=0D+/NIREHETOMOEREZ RS OIFHL < w0, KIBSWLEOEE%
R DFHL N D% <, ¥ —XBIBUBIE L 72z 3 — > — [ (10.1), (10.2) O8E
HLEZORRIZR > TV, Wy AR (10.1) FIEREROT, — TR 5 Z &
FRHIFFTERWD, B UKIBINZMEPTEES 2 72D OHIIED SR &8 (DL T
H7) g, ¥ — 2 BEEGHITISHETE THEE WSS L.
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