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1. GA D) = — RO DA DA

A. Speiser [7] &V —=< 2 — ZBIRL ((s) D—FEERIEL (' (s) D Re(s) < 1/2 TIE TR
WERRZRTENWT NV —< U FRIEIITH 2 e om L. TDRUNUE ((s) D
RO T OHBEBOELRDSMERMBEL TS T EREKRL, ZDM%, ((s) D kB
WL (W) (s) DF T T AMRENTE . B. C. Berndt [3, Theorem] |& IED¥E¥
KoL, (W (s) DR THRWELRDMEEZHN, N. Levinson & H. L. Montgomery [5,
Theorem 10] (&%5 RADIEED I3 41i% i\7z. H. Akatsuka [1, Theorems 1 and 3] & &+
[8, Theorems 1 and 3] &V —~ > P Z{& L, Berndt [3, Theorem] & U Levinson &
Montgomery [5, Theorem 10] 7R U 7zafliz e B L7z, #E (8] ldRZ /R L.

FEHE 1. (cf. [1, Theorem 1] (k= 1), [8, Theorem 1]) V=Y FHAKDTDL ¥,

1 kT T T /1 T
S Re(p) — = | = ——loglog — + — [ = —k = BT =
( e(p) 2) 5o Joglog o 4 o= (210g2 AloglogZ) kLi (271_)

0<Im(p)<T,
<™ (p)=0,
T A
+ Oy ((log log T)2)
MK DILD. TTT,
Li(z) :== i
Jo logt
THb.

EIE 2. (cf. [1, Theorem 3] (k = 1), [8, Theorem 3]) Ni(T) % 0 < Im(s) < TICHBI 3
(W (s) DFROEBHDAHOMEE LTS, V- FHNKOIIDL E,

T T T log T
N(T) = —log— — — et
(1) on 8 4x 27T+O((10glogT)1/2>
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F. Ge [4, Theorem 1] &, LALDER2ICHIT Z5REFHZ k=11 LT,

log T
< <10g log T)
IR L7z, Ge [4] 13 Re(s) = 1/2 (DM NZFEFANIC T 5 ((s) & ((s) DFEROMH

BOMBRZZEL RN, LEOHRICHIILED, k> 11 LT, TOHERS <6
HTEY, abPEBRA ORI RN TH .

2. 74 V7L LSOOG ORRDI M

B 1EITCIBANTZMNZES ¢ > 1 23R L T 2 FHEECTROFBIMEEE x ISHBid 271V 7 L
LBABUL(s, x) D k BEERIEL LK) (s, x) I3 LT, C.Y. Yildirum [10], 7 [9] & Akatsuka
EEE 2] 1K > TIRNSEN Tz, Yildiim [10, Theorems 2 and 3] i& L*) (s, x) DFERITD
W, IEFRBEEEFN, ZHUTEHDINT LW (s, x) DBRERDOK S LK :

CTT, e>0fTEETHD, K>0 k& ellMFTHREETTEHTHS. Akatsuka &
#i17 [2, Theorems 1, 2, and 4] i, Yidunn AR UFZIESEAEEE & = 1 OYEICH LTH
BL, ‘IR BEMEELENWT EERLZ. LR, XDEKS5TH5. LT,

& m:=min{n € Zs, : x(n) # 0} &H<.
FEE 3. (cf. [2, Theorems 1-4])
(1) ©(x) :=sup{Re(p) : p € C, L(p, x) =0} &

Dilx) = {o+z‘t:a31—e<x>, ] > %}\{pec:up,m:m,

12
Dy(x) =130 +it:o < —¢% |t| >
log ||

ELTEE, seDi(\)UDy(X) ICRLT, L'(s,x) #0TdH 5.
(2) j e NIZRLT, RMBEDIID.
o L'(s,x) & —2j —k —1 < Re(s) < —2j — k + 1 ICHE—72 35

1
2 — ket O ——
e (bg(jq))
ZZHD.

e Re(s)=—-2j—w+1Lk, L'(s,x) 20 TH%.

(3) —k — 1 < Re(s) < 0ICH LT, XA ILD.
e k=0&Lqg>TDLE, —1<Re(s)<0ICL(s,x)#0TdH%.
ex=1,Lqg>23DL%E, -2 < Re(s) <0ICL(s,x) IHE—RFLREFD.
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T OF LWIESFREE GEFE 3) ICK D, Re(s) < 01T 3 L(s, x) DEMIL, ELE
FRAEZERNT L(s, x) DEATELRIC IS LTS ehbhnbd. ik, %ﬂh%@
L'(s,x) DFERIE L(s,x) DEHZBLRDOELICHFETS. Ko T, L'(s,x) DRe(s) <
ICBT2FENZARLTEREL, Re(s) > 0BT 2FAZIEHHGER ML %E@“m;tc}:
V. ZO5FEE L(s, x) BEDHBHIC—HT 5T LIciEH.

. (cf. [10, Theorem 2]) k > 11X L T,

2
Re(s)>1—|—%(1+ 14—k )

mlogm

KBV, LW(s,x) A0 TH%.
EH 3 ZRT e, #EEZNE, L(s,x) DT X —)IVORE fRIERREEZR R D%t
By
“2)

L 1T (s+ k& q

1 Z(s,%) = -t My 1Y 4
m  Few=Bw-zr () sty T (5
Re(p>0
L(p.x)=0

(cf. [6, Corollary 10.18]) & L(s, x) DIME G DM

I, « # - g I T (s + k)
Ye=-Ya-sp-1el -Ta s>+—§cot(

r 2
(cf. [6, p. 352]) TH 3.
Akatsuka & [2, Theorem 5] (& LA EDOIFFRE (EH 3) ZHWVT, Yildirim [10, The-
orem 4] HVRL7z, Re(s) >0, |Im(s)| < TIZHBF B LW (s, x) DT LD EEEIAF DAL
Ni(T, x) DFHlROFEEH O(¢X logT) Z k = 1 DFFICH L THETE /.

I 4. (cf. [2, Theorem 5))
ql

T T
N(T,x) = ;1 e —+O(nzl/210qu).

m = O(logg) IC& D, T 41CHBT %FAHIE Yildinm [10, Theorem 4] AR L7
O(¢% log T) ZZ KIEICE R L7z, Akatsuka & 335 [2, Theorem 6] (&EH 1 D L' (s, x) D
ke RLUT.

EIH 5. (cf. [2, Theorem 6))

1 T g T (1 qT
E R — =] =—=loglog— +—( =1 —logl - =
( e(p) 2) —loglog o + p (2 ogm — log ogm> L1<27r>

P
Re(p)>0,|Im(p)|<T,
L'(p,x)=0,
HEEHAT

+ 0 (m'*logqT) .
U, #1HITui X7z Levinson & Montgomery D k = 1 DIFEICH T S L(s, x) D

WERTHS. — RV —<PREZIGETHIE, EM4 L 5ICBITBHRAEHZRDL S Ik
RTE%.
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EE 6. (cf. [9, Theorems 1.1 and 1.2]) —fffV —< > FHENKD DL T B L &,

1 T T T /1
> (RE(/J) - 5) = —loglog g—ﬂ +— (Elogm - loglogm) -ZLi (gﬁ)

P
Re(p)>0,| Im(p)|<T,

L(px) 0,

BIFDAH
+ O (m'?(loglog qT)* + mloglog ¢T + m'*log q)
&
T qT T m*/?log qT
M(T,x)==log3— -2 ) 08d
(T x) = —log o — — +<?< (g, )1 logqT 1084

A(q,T) =min{ (loglog g7}, 1 4 "0
q,T) :=min< (loglogq ? log log ¢T'

Th%.

LLUEDWEL6 D Ny (T, x) DR DEEHUCTT B A(q, T) W EIAARMICE A L&D,
1 BVDREZICEZD, mMDTZ LRDIEFITKREVE E, FIEDIEIHNEL R
5. Ag, T)ICBIF B DIENUE, Ge 4] DHEZEDTVAEIAE T ONIZE D
TH5.

. GeldBhirhoaisic, DL EDERL6 O Ni(T, x) ICBT B¢ T%

( log qT'

log 2m log qT
10g10qu+ Tk SESIOE )

W B LTz,

3. —iY—< AL L(s, ) OFELOMEGR

55 1 HiTuh X7z Speiser [7] DFERIE L' (s, x) I U TILIRTE %, Levinson & Mont-
gomery [5, Theorem 1] 1& 0 < Re(s) < 1/21CBUF 5 ((s) & ('(s) DA DMBEEMNIZITEL
WZ &L, Speiser D#ER [7] ZHFEH L7z, Akatsuka & F# [2, Theorem 7] & T D
Levinson & Montgomery [5, Theorem 1] DFiHR%, L'(s, x) KX UL TRDO X S ICHLEEL,
Speiser D&GUL [7] D L(s, x) BillZ/R L 7z.

EE 7. (cf. [2, Theorem 5]) N~ (T, x) & Ny (T, x) ZZNZh, 0 < Re(s) < 1/2,|Im(s)| <
TWKHFS L(s,x) & L'(s,x) DEHEAHLDMEBE TS, TDLLE,
N~(T,x) = Ny (T,x) + O (m*log qT)

AR D ILD.

THhzZHWT, Speiser DFEH (7] D L(s, x) NDILRZ /R LTz, ('(s) DIEFREZ UV
AU, Speiser [7] DRFULE

C('(s) #0 A 0 < Re(s) < 1/2 1T DD < ('(s) #0 M 0 < Re(s) < 1/2 IZHKD LD
EEEWMZAON, TO L(s, ) NDILRIERD XS TH 5.



13

EI 8. (cf. [2, Theorems 8 and 9])
e k=0%¢g>216THDLE, XD ()& (i) EFAETH 3.
(i) 0 < Re(s) < 1/21CHBWVT L(s, x) # 0 TH 5.
(ii) 0 < Re(s) < 1/21CIWVT L' (s, x) [ dME—/2Fa 2D,
e k=1Lq¢g>23ThHsLZE, XD(3{) & (i) IFAETHS.
(i) 0 < Re(s) < 1/21cBWVT L(s,x) #0 TH 5.
(ii) 0 < Re(s) < 1/2ICBWVT L'(s,x) #0 TH 3.

A R —< U TREORBRESM (1)=(ii) (EBHC Yildinm [10, Theorem 1]1C & D /RE Nfz.

k=0DHFEITH LT, 0<Re(s) < 1/21cBINS L'(s, x) DHE—753FE AL, Akatsuka
EEF 2 ONBICKDIFEALEFERTHSM, s=0I1cBF 5 L(s, ) DEARSE R
&S 5728, L'(s,x) DEWREZERERZLTE L. EHSMNEMT 2D, L'(s. x)H
0 < Re(s) < 1/2 I ZNUNOZ S ZFi TN T L% —< > FROEMESEN TH 5.

ERE 8T K qITBId B5M1E, L(s, x) D7 &< — )L DR R HERRAE 2R D 5t
Mo ()ICEDIEENTLEDTHS. KDL, FEWERLAONFMEZHWNIE,
L(1/2 +it, x) # 0 2z 9 t ISR LT,

/1 1. ¢ 1_T/1 k it\ 1. ¢ 1. T(1 «

i e P L _ZRe— (24242 )<= Ao BR[|k

ReL(Q—Ht,X) 210g7r 2Rer<4+2+2>_ 2log7r 2Rer<4+2>
MDD (of. [2, (4.3)]). 2T T,

L/

(2) Re~<

L
MDD E ST,

. J R 1+/{
exol L (15
I>THP\ T \1 " 2

WA, g hVNEWNWE E, 2) DD ITEWEEND S kgD ENTD, £2TO
1<q<216(k=0)FE1<q<23(k=1)CRTEHERIFATVEL. EHED
KIEMERIZ1<qg<216 (k=0)FRW&E1<q<23 (k=1IKHLTHIIDNESH

R T2DIC,
L/
Ref (‘2* +’lt,k)

DXEFZFH L HNZHERD 5.

1
§+it,,\/> <0
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