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1 BAEEHER

Riemann ¥ — X B ((s) DF 040 & E 0 & OBRIE Riemann 235 U 7= A4 7%
HETHD. D72, Riemann ¥ — X BEHBOE S OMAITEE RN HE LTE L O
FPHEIZEOHELINTVS. BLHSNTWS Riemann FAS ((s) DFSOMICET
LFRTHY, TDOTRIF((s) DIHPLFROFELPRTL/2THD2LVIBDTH5.
— 7T, FEEOBNEIES 572121 Riemann FREADBRZ I TR+l %
, BROEHFFEDOAMGZDOWTOHRELEETH D, ZD7-0, BEROEIBDO N AiDN
THELDBEHIZ L > THIENEINT VWS, T THEEDEBIZOVWTOEELANE
ULTRLASNTWS Riemann-von Mangoldt D XX ZHT L KD, BAR, N(T) % ((s)
DEEp=L+i7TO<y<T2AETHLOOEHEELADAHETE. 0L E &
DRARDPHSNT WD, LEDOT >0 TERDOBHEIF—HLBNWEHDITX LT,

N(T)=n"arg[(1/4 +iT/2) — Tlogm/2m + S(T) + 1 (1.1)

MDD, 72720, S(T) = 7 Imlog ((1/2 +4T) TH H, T I K <F o= H v < B
TH5. TORAITL DY, Riemann ¥ — R BB O MBI D EEE S(T) 1200 TH < B
TEHZEDNTENL, ((s) DERDBHODMIZDOVWTHEL IR T DI LN TES.
ZIZT, W OhDRITHEEREAL LS. £7, von Mangoldt 1Z X D 1G5 Nz ks R &
LT S(t) =0(logt) LW FHEAR ONT WD, ZOFHMIZ LD, FBROEIHLDNA L L
THAREREDERCWEFEELT, FEDT >5 C<h<VTIZHLT

N(T+h)—N(T) = % log % + O(logT) (1.2)

VWO RNAREB/LIEDNTES. FIZZOAKXN S LD 5 HIHRMEHRE U TESDERZ
INSWHPSEA THBL7ZH ' >y IR UT, Y —y=0(1) ®FERp=8+iy DEE
& m(p) 18 LT m(p) = O(log|y|) % EDFHAE 2152 Z e A TE L. TOFKROMFEPE
BEIZEL TZW L D20 FEPMSEN TV, HlZIEX, £2TOD ((s) DERITETEMT
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BB, DFED m(p) IFEFMIZ 1 THDZ & Montgomery @ pair correlation conjecture
NHEPNDEREXE LT

T _ 400, liminf 27— —

y—=+oo  logry

RFEINTWD. Bl RTIXEEEICET 27T m(p) = O(log |v|) 1% O-EED & D
HRIEDH DL DDA —X—L UTIIRROFETH 5. Z D O-F# 1 Trudigian [15]
WEOHIEINTWS., FRFLOX vy TOFI ' — v = O(1) 1Z & b RWVEHiH S
NTHH, L TFTOLRER

1
~ — .
r=v=90 <loglogloglv>

P Littlewood 12 & D FEHE LT W5 ([13, Theorem 9.12] % S ).
X 512 Riemann PREZFE LU ZEHEDO NS DML EAIITONT WS, £7, Rie-
mann FAUF OB ® LA & U T Littlewood 12 & D S(t) = O ( log' ) AN &

loglogt

Tmé.:@ﬂﬁﬂib,+ﬁﬁ%@iﬁ0ﬁﬁﬁbfgﬁ%@T2&Eﬁﬁ§h§¢f
RLUT, AR (1.2) ZUTO &S IR TE 3.

h T logT
N(T — N(T) = — log — . 1.
(T'+h) (T) 2m 08 2m +0 (loglogT> (13)

I oE 55 L U T Riemann PREDRE T TIREHEDFTMEE LT m(p) =
O (o) ®BAOMBAOTHIE LT, v —7 = O (ks ) BEEBHZENTED. T
5 OFHT X Riemann FAA R TOFHE U T O-EBDOMEZRL LHETERRETH 5.

E72, S(t) ¥ log ((1/2 +it) D O-FEAEFANRD Z L IFILEWS DPDOHIENDH Y, T
5 DF5%1355 K546 X Lindelof 48, Farmer-Gonek-Hughes F48 [6] 72 &5 L BRI 5 Z
EDPOEBERMEETHD. N5 OHZEIEEIZE (1), 2], [3], [4], [5], [7], [14], [15] =& T
MERTE 5.

BLED & 5 1B S(6) = 7 Tmlog C(1/2 + it) 1 ((s) DB L EVED D 555 5.
T, HHE Relog C(1/2 +it) & ((s) DEMEMb -T2 EHHL A, ZHIEBFO
ZeWHEBTHL. T, MHEAEZBEIGOER L UTRADEFEIENRH LS. ZORAD
JFHH %2 H\W\W5 Z & T, Riemann-von Mangoldt D AR %G5 Z &N TE, ZDOREERL LT
S(t) & C(s) DBAMIRIRERBREE D L b2 s, ZOHEEEDS LE B %S
% ¥ Hadamard O KB EEIIZ L D, log ((s + it) IEFRDJE D Tlog(s — p) IZIELLE
1, ZOEHORBUIIHNINT 25D L BELOMFEBPREBEIRICLVBEFKREE DLW I L
THETESD. —1iT, log(s — p) DEHIL s WER pIZiE DK EFHT 2D & 5 WFFEA
ThHY, FROFERFLTORIPIZIZRESHEST LS. ZOEEN S, EHIITORAR
DFREWMY HT I N TENXFROBEHEPEROMFEIZN T2 & b8 GHh % 15
DI TELZDOTEBRVDPEHFLEZDOTHS. ZOLIBERPSELHTZEITERD
TEHE log((s) 2D 2720DH 2 ANRNEFHH LTz, TNVATEOEI 2 TH 5.
ZUT, ZORAEHANWDZ LT, iR DRRELADERE FEROELEDOHOBEREFED
Z LTI U= D IR DR TH 5.



22T, FEEOEMRFREBRRDZHDIZW DD TE2HET L. Dk, Z0i#
FIF T T DR T DERITHD.
S, BB f R — [0,00) ZHMD 1, 2% D [ f(x)de =1 THY, [0,1] ZAITHD
BAE T3, X512, £ C0,1) BT H 2, 5L DD d € Loy Bid D, C2(R)
2o CU0,1)) B TH D LT 5. £z, B up, vp & up(z) = f(log(z/e))/z, vily) =
S up(z)de LEFET 5. HANE Dirichlet ZIHK Py(s) %

elogp/logX)

Pi(s,X) =" vy

p<X? P

LERTD.
ZORTORTIROEHZEFD I LINTES.
EHE 1. Riemann PAEPELWEIRET S, TOLE > 14, logt < X <tIZHLT,

loglogt
log X

Pf(1/2+it,X)log< ) X (N(t+1/log X) — N(t —1/log X)) (1.4)

logt
+ Z log(|t — v|loglogt) + Oy (m> . (1.5)

1 1
Tog X <[t—=I< Toglog t

Bz, 2oARE (1.3) 12k

. logt
qax, Re(Pp(1/2+1t, X)) < loglogt’ (1.6)
31ré1)zét)g<tRe(—Pf(l/Q—I—2757)()) < logt, (1.7)
) logt
31;1?);|ImPf(1/2+zt7X)| < log log 1 (1.8)

2135,

ZORANIFHX M OF FOMEE & FEUZEIT % Dirichlet ZIHR Pr(1/2 +it, X) & &
SERTHE. ZORRIBND log (ELE) 1% log(s — p) DIMITHIET 6D TH 5.

ZIT, Pr(1/2+it, X) DEHPERIZEHTD. ZD Pr(1/2+it, X) DEEPSZD
FERPREEIL p~ OFENZ L DIREZIND. FLUT, p " IZFEELPEIIZM O BE N &
WPREND DT P(1/2 +it, X) DEFPEMOKRE SITRESWAEPRENZ LR P
Nod. ZOFHEEMIZERD EIRDES12745.

B 1. ERO.0 cREED. ZDL X,

max max Ree ™™ Pp(1/2 +it, X) = max max Ree ™ Py(1/2 +it, X).
14<t<T 3< X<t 14<t<T 3<X<t

ZOFRIEEFHDERNSK O IO I EDRRWNICHRFINI EDTHAS. 612, %E
BIEUTO L) BERE2BLIZENTETN S,
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feE 1. H40, 9’ ERZHD. £/, FMa<bZlD. DL E EED (loglogT)* <
X < TV/(oglosT)* = 5§ | T |

meas {¢ € [T,2T] | Ree " Pp(1/2 + it) € [a,b]}
Aunwas{te[712T]‘Ree”yfyﬂ/24—ﬁ)e[a,ﬂ} (T — +00)

A VAN

ZORERIL[9) ONED—HE, & L IFEZFOE LFHXONED—IBE LTAKRT 5T
ETHD. ZOMED S Pp(1/2+ it) DIESAGIXFZHRC IR EDRADIEIZK S w2
EDDPDL. o TIDMENPSH P/ 1IFEZRINS.

RIZZ DFAL 1 HVE L TR VISR 28R % | BB U 7228 Riemann FADED F Tl

m(p) < pedls, IR OB R TORROFATH b, Z11F Littlewood A5 100 4£ T

WCEEHL TR WB IN TV, /2, O-EHE THER LU ZBORED & LT, Goldston
& Gonek [7] PMROFHZRL TV 5.

EH (Goldston-Gonek, 2007). Riemann FEPIELWERKET S, 2D & |
1 log ||
< (= e -84 Y
nmp)_'<2_%00))logk%|7T

!
Y —v<(mr+4+o(l)——
( ())loglog|’y|

A VASY

ZoZenod, BRRTIEm(p) =o (10:5)1;“/‘) 72 EDAE A% RIZ Riemann 42D
RETFTHoZE UTHIHTH I LIFH UL, ZNIZEET 72O DMHEITEETH 5.
ZLT, BLFM 1P ELWVWET B L Riemann FHEDHEE FTZ DELLIZET 5 4LF
AWGHHTE 2. ZOZ L 2T THHAT 3.

9, %R (14) OMTOREZID Z LIZEVEEDt > 14, logt < X <t LT,

N(t+1/logX) — N(t—1/log X) (1.9)
1 . 1 logt
< ——— < Re(—Py(1/2+1, X))+ O ( )
o 0 loglog t
IOg (lcl)gglo);t> IOg (lcl)gglo);t) 0808

WD IO, Eh, FRIMBELVET S L, 3 (1.6), (1.8) 12k D (1.7) 13

. logt
Re(—}ﬁ(l/Q—#zu‘X))<<]Oglogt
CWRTED. Lo TIDARELE (1.9) IT#EIGT 2 &
1 logt

N(t+1/logX)— N(t—1/log X) <«

log ( log X ) loglog t

loglogt



2HEL WoT, X=t=n, 295,

log |7/
(loglog |v])?

2185, o TPR1IEEERREE2ED. T UTESIHRSTIH12HHTLIZ L
BTETHHT, ZOFPRELBERELRMHRMEL LTRELZVWDOTH 5.

F72, EEIT LI O EBRDHAED T v & LML B S DB D046 % #5 O T
729 UCTHIREVWE ZEZ TS, D L EH I LD LD R p T DA LERD
DANZEDR Y MU CWAIERFEZ HLOIFDRZ LIXTETES T, TOENY 24D
THEMTEZMELZLFZ ATV S.

m(p) < N(y+1/logvy) — N(y—1/logy) <

R 1. Riemann FHADIKED T T, FE D434 & Dirichlet 2 IH

1
Z pl/zrit

p<X

Y DERNEE Selberg DIFZE [12] 12 & 0, HHATLL BRI S BEIZ DD - TW T LI
L7z, BlZIE, 5 ULEED 3 < X < ik U CEHl

1
> TETIS V/1og tloglog t (1.10)

p<X

ZEFIA9 % Z BT ENIE Riemann PAA T T

m(p) < /log |y|loglog || (1.11)

WES5N D Z L& Selberg DA [12, Theorem 1] 12 & W fifizhbnd. —/T, 2T
DEEDTRIE p™ ONMVELEEDOFMICHELZ B EZXDLWVWSHDTH Y, Lid
® & 5 72 Dirichlet ZIHRZ D D DFM & Selberg D AAMD 5153 5 115 EEE O M &
ZHRAL->TWD, FEBIC, BEEOTEEZMAWS Z & THH (1.10) £ Riemann FAAT TO
Selberg DA S5G 5N L FHM (1.11) 1

m(p) log |7
loglog ||

FTCHFEIND. ZOHFED L DFEL WVELR K TFERIZ [8, Section 2.2] 2B L TIHE
7=\,

2  EEHEDOIR DS

EH 1 IEIRD log ¢(s) 1ZXF % “modified hybrid formula” 12 K D F 5N 5. flED 7=
Z Z Tl Riemann FHEZRKE L 72 HH DR Z B S, Riemann FRAZKE LR WVWELD
— 722 F 3R 1% [8, Theorem 1] 22U CTIHE 2\,
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EHE 2 (I, 2019+). Riemann PHEAPELWEHRET D, ZDLE EED > 14, logt <
X<t o>1/21Tx LT,

. . logt
log ¢(o +it) = Py(o +it) + Z log((s — p)log X) + Oy <X1/2”&> :

[s—p|<

logX
AT ZOEMAZ W EH 1 DifHZ2 EL .
EIE 1 DR, FE8t > 14, logt < X <t ZH%. 2O & &, Riemann P T TH D LD
ARE LT
1
2(s) = Z —— + O (logt) (2.1)
lt—y|<1/loglogt = p

PHSNTWD ([11, Lemma 13.20] #2M). ZOWMi%2/I3 95 LT

1 1

logt
— Z 10g(|t—”/|loglogt)+0< o8 )

’ loglogt

1
ylglog logt

WD DT EADH B, X 512 Riemann FA T TH D SLOFHM (11, (13.44)] £218)

log¢ (Lo L i) « 1081
& 2 loglogt loglogt

AW LT
Py(1/2 +it, X)

log t
= X doee—sllgbogt = 30 log(e—aflosX) + 0y (L)

loglogt
‘t*’y\ﬁm [t— “/‘<1Oglx 6708
loglogt
—log< log X ) X Z 1+ Z log (|t — | loglogt)
[t— ’Y‘<logX logX<|t 7|<Joglogt
logt
Op [ —2" ).
loglogt
195, O
S

Z DRI 2019 FE RIMS M2 TEEPRRLUIZNBILE OO TH L. %
DFFERL ZITANTHEWZHEELSREETH 2HRESRE, T UTRIREETDH
LRI Z DS R D THELSBAHL BT ET.
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