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Abstract

We give here another proof of Turdn’s explicit formula for
primes [14] and also give completion with correction for the proof
of [14].
At last we give a new trucated explicit formula for primes(Main
theorem) and Lemma 6 is new.
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plicit formula for primes.
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¢(s),(s = o +it € C) % Riemann ® zeta A & § 5, X, p= B +1iy
T((s) DIEBEM L F M non-trivial zero EX DT Z LI1ZT 5,
A(n) iZ von Mangoldt BA%, Bl %,

A(n) = logp, (n=p*, with some prime p and some k € N D & ¥)
- 0, (Zothol %)
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ZERDT, X, I'w) i Euler ® gamma B TH 5.

(14] T Turdn (FROFBICHE T 2HRAREZEHL TV 505, Fhid
f#72164TD 7 b 7 1 ~ only 16line outline with mistakes TEHITidH
LNRNVDHNVETELET 5. CORKXOMMIL [15] L Bbh b, *
ZTWEv=1D& EDFEMH proof only in case of v =1 DA T, we R D
ERDVPAE TR R DD, 2D [16] [17] [18] [19] [20] [21] 12 b, =
DARIEHDH, WINDFEHIE RV, TOARKIL Turdn BB L7-E
#45% Prime Nimber Theory DHHEH D 1 DL 2> TW 5,

b J ¥ Turdn DFEHIETLHARLARE ZKRODDOTH 5 [14].

b Z 2 Turdn DFEHICET BERAR

Turan’s explicit formula for primes with error term

s=o+it,c>1,t>0, X>1, ve NIZRLT,
1 A(n) X Xp-s X1-s log(|t| + 2)
1 1 <_> - _ oglitl +2)
V! ng( ns 8 n ; (p—s)tt (1 — sl +0 X2
(0)

(3, 1 Riemann @ zeta BA% ((s) DFEE B % % 2 non-trivial zeros:p |2 E
A1) L.

(14] DFERH (outline of the proof) #5423 5 complete. KDFED DD
EPLEL 25,

%8 1 (8] FERT % p.143, § 6.2, footnote25(FREE) DHE)
T>c>0, X>0,,T>1, ve NU{0} izt LT
1 /c+iT Xw

27t Je—ir wvtL
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(10g X)" 14(c—1)8,08
6( ) + O ( mln {1, {1+(u—1)6x1(l—auo)}Tl_‘sxol()l(iGVO)ﬂ10gX|+5x1) })
= M(S(X) +O( mm{l, TTog X
(0< X #1),
14 (c=1)8,06
_] ¥ +0 (3 min {1, - Daxy (1~ e} T EXO‘(){IJ"O)(UOEXHJM)})
1+(c—1)bu1
= 380+ 0 (7= min {1, mrpia G
(X =1),
—1+O(min{1,%})=%+0(%) (X=1,v=0),
=0+0(;k (X =1,y €N)
o1 @=v) 50— [ 1 (1<%
Y0, (@#y), 0, 0<X<1)
PIALT 5o
3R

0<X#1, ve NDBZBEDZDHRIXDHE L IIMOTHKEL Y bHEHETE
WERTH D,

#H%8 2 [2]p.71,Theorem?26
m < 3|Tm| <m+1(m=23,-)
with %(U +iT,,) < log? |Tpn| for —1< Yo DKILT 5o

#% 3 [2]p.73,Theorem27

Yo < -1, [Y(o +1t) — (—2q)| >
CI
¢
#HE 4 [QFHRTH
s#1,p,—2q (e N)IZHLT
o=
¢

1 1
= —log2 —+ | -
og 7r+[(8_1)+1]

‘EEL—Szw ol %ﬂ =

(geN)IZH LT

DN | =

2 (0 +1t) < log(|o + it| +1).
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#7E 5 (9] Lemma 1

m< Tl <m+1(m=23,--)

!

with —C-C—(U + it) < log?m

for —2m—1<"0, t=T, or 0 =-2m—1, |t| < Tn.

Turan’s explicit formula for primes with error term MEEFA

1 -2l tico / Xw

—25l_jeo C wvHl

¥ERbo ()IEBERw=—228Llo-F=22>1ThorIL
POMELITT - 0o DHE %JEH%L’C@SUF%%?‘%):
1w+l =140 ! -2z
I,,:&— = —C—(s—z)X

2 Jegloio zvtl

=( 1)u+1 M 1 / ; oo (Y)

S
= n° 2m

=(_1)u+1ZA( )V_l (n)

s
n>X 7 X

S () e

m®4ﬁﬁ%%0ﬁ%ng

~1
02 +i(£Tn — 1), (=1 — 0) +i(£T — 1)

dz

——zoo v+l

(M4 TR -2 £iT,, (-1 —0)+iT, £ %2 TWEH, ZHIFEY T
bH5bo )

LTCIEDOHMOFES

1 X
Zr—z/ ——(s+w)wu+ldw =

2#2{/(:1 /(:‘2 /Ca /0'4}__s+w )§+1dw_

1 ——+sz~zt (=1=0)+iTm—it
i / + / +
27r2 -5l T —it T+ v

5 - —2—1+sz—1!
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Lo w

(~1-0)—iTm—it — 25 il —it ¢
L = e )

—1-0)+iTm—it —1—0)—iTm—it

(3)
BEZD, COHEEOPIZHEER, 8 p, —29(¢=1,2,---),11F
-1
—1—a<§)‘%(p—s)=ﬁ—a<—a2 ,
~Tn—t<S(p—-98)=7—t<Tn—t,
—1—0<§R(—2q—s)=—2q—0<—UT_l,
T —t<S(-2g—8)=-t< T, —t,
g—1
2
T —t<S(1—s)=—-t<Tp—t

(@)

=
—1<B<U-2H
T <y < T,
—1<—2q<°;“1,
T <0< Ty,
o+1

—-1-oc<R1-s5)=1-0<—

-1<1<
—Tn<0<T,
(@)
iz &I %5V, 0>1,0< <1 THEHIH, —1< -2¢<
ot T <7 < T DAHIHEIBICH- S0 %o qGN'Céb%?ﬁ‘ z
0) DDIH -1 < —2¢ < I %2 5 ¢ iz S v, ﬁEo’CEHE
72 % K trivial zeros —2¢ (q € N) X, COEFROREPIITFEL 2V, Z
DEENS 3) ICEBEHEZEHATLH L

1 CI Xw Xl_s Xp_s
— [ —>(s+w) > dw = — 2 .5
2m/ ¢ +1 (1— s+t hlz;m (p— s)r+1 (5)
RIZ (3) D 4D OFES % FHET %o
1 (—1—0)+iTm—it C’ Xw
% /;”—;—l+iTm—it _E(s + ’LU) wvtl dw =
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1 1= ¢ X uti(Tm—t)
%/;_1 C((U+U)+ZT ){ +Z(T _t)},/+1d
1-0 . xu
</~_ Zw+u+ﬂ;)i§ﬁu
_ealog’ T, log’ T,y
<X o T (6)
(ﬁ% 2 %1@0 f:o)
EIRIC L T

1 —"T_1+i(-Tm—t) C/ xw logz T, I
2mi /—-l—a+i(—Tm—t) —Z(s + w)wu+1dw < T (6")

vy

1 [(-l=o)=iTm-it (' X
_— > d
2mi ./(—1—a)+iTm—u ¢ (s+ w)w"+1 v

CDWTIREL RBPMENERTH 5,

1 [(-1-0)=iTm—it (' Xw
%/( 1—0)+iTm—it _Z(s+w)w"+1dw

Tm—t ' X-1-o
<[

__0+(1—0%HG+W%(1 4ﬂww1“
1-o log(| — 7 .
<t [ e (s o 1)

o0 log(|1 +¢
<<X_1_”/ o8l +m)|+1)&dz, t>0,0>1
o {(1+0)*+ (z—1)%}

log(|x|+2)
<X / o {1+ (z —1t) }

<x{[ e[+ /}{ﬁgj””_‘;ff

o e log(z+2) t log(z + 2)

<X {/o T o " b i e
©  log(z +2)

+/t {1+g:17—_: =3 }

—of [ log(z +2) t dy
<X {A TI?——7T¢u+mgt+2)£ ot



FIBE @ b v T Turan ORI 5 HRARDHIGEH

o o +t)+2
R R
o {1+y’}>
_ o log(z +t + 2) dy
2 ——d log(t 2/
<X {/0 14 (z+1t)? T+ log(t +2) 1+y’-’+
= log((y +1t) +2)
2T T4
+/o 1442 y
_ ~ log(y + 2) ™
2 —=——2dy + 1 2)—
<X {/t T+ y + log(t + )2+
= log((y +t) +2)
DSWNI T T4
+/0 14+ y? Y
00 2
< X2 / l_()g(i}—i).dy+log(t+2)
0 1+ y?
oo [ [P log(y+t+2) = log(y +t +2)
X2 / —_— / ——d
< {0 1+ y? t+2 1+ y? Al

+log(t +2)}

L f 2 log(y+t+2) > log{y(t +2)}
X"’/ —1 vz ¢ /Wd
< {0 1492 * s 1+ v
+log(t + 2)}
o Jog(t + 2
< X~ {108{2t+2)}/ 1+y '/t+2 1(+y2)dy+
< logy
dy + log(t + 2
+/+21+ 2 y+log(t + )}
—9 - ” dy
<X log{2(t+2)}/o 1 (t+2)/0 Thy?

tr2 1+ y2
< X2 {log{2(t +2)} + log(t + 2)+

> logy
log(t + 2
+/+21+ 5dy + log(t + )}

X2 {log(t + 2) / Y 4
< {og(—l— + 21+y y}

< X2 {log(t—}— 2 +/ ;gdy}

+/°° 198 Y40 1 log(t + 2)
+
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= X2 {log(t +2) + G} (G =0.915964 - - - i Catalan ¥ [1])
< X 2log(t+2)---(7)

1 [~ZP+iTn-it Xv
2mi /—_—sz—zt _E(s + w)w"“dw

WOWTIREREREZ L CrOMEL2E) ---(2):

!

1 —”;+iTm—it Xw
P— _— d =
27 /—T—sz—tt C (S + w) w"+1 v

(_1)V+1 2oL 4i(Tim+t) C/ X~z
- 27 2= (T —t) _Z(s_z)z dz
— ™
_ V+1 Z 23 4 i(Tm +t) (;L—() J
N = ns 27rz 25l (T—t) 2¥F1
1 v+1 A
:<) 3 A (2

| s
14 n>X n

e A, %)
= To(og (2)1+1)
(6>1THot)

1 An) ., ,rX < An
T ns log (n)+O(X"z;1Tu¥2na—%+%)

L Aln) log” (%) +0

| s
12 n>X n

(3),(5),(6),(6"),(7),(8):
1 -2 T, —it (=1=0)+iTm—it

% {/—”—;l—iTm-it +/—"T‘1+iTm—it +

(—1-0)—iTm —it -5 T —it ¢ Xw
2 = _dw =

+ ~/(—1—¢7)+iTm—it + /(—1—a)—z‘Tm4z} ¢ (s +w) w1
Xl—s Xp—s

= A= > m'“(i”)y(f’),

[7I<Tm
1 f(=l=0)+iTm—it (’ Xw
o /—;+iTm—it _E(S +w) wvtl
Liiog T  log?Th,
T < 0,

dw K

KX 2
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1 -5FHCTn=t) Xv log” T
——/ ’ —S(s+w) dw < 22 .- (6",

274 J—1-o+i(-Tm-t)  C wvtl Tr+l

1 (-1-0)=iTm—it (' Xw )

— —2(s+w “2og(t +2)---(7),
27 /(—1——0)+iTm——z't (s ) +1 og(t+2)---(7)
1 - +iTm—it (!

—/ : C(s-1~w) U+1dw—-

i Joetim -t ¢

= EIAM V<§>+O(§é§i)”%&

n>X

£

X
log” () +0 (—1—) +
XZT

n>X
__llog Tm —3 ___;log T
+0 (X Tor ) +0 ( log(t +2)) + 0O (X Tt ) =
Xl— p—s
- _ .. (9
T @-s)H leg:Tm (,0 — s’ ©)

9)TTp, o0 &THE

L > AT(:) log” <%> +0 (X‘2 log(t + 2)) =
Xee

v &
= (1 )—(s—)i“ - Z (P——W -+ (10)(& (0))

CHTIHRIIRET Lz, O

[15] [16] [17] [18] [19] [20] [21] IZEEPAZ L THRROHEN TS
Turan’s explicit formula for primes in exact form
s=o+it#p —2q,1 (q= 1,2,--),0>1, X>1, ve NIZRLT

‘n>X

= Z — syl - (1= sy +qz=: ((—2q) — s)»+1 -+ (11)

v =0 DA Landau OBHRAER [5] B3 5.
Z D% Corollary & LT
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Turan’s explicit formula for primes with error term
s=o+it,o>1, X>1, ve NIZXNLT,
1 A(n) X Xr-s X1-s log(|t| + 2)
1 log” (_) - _
v! ng( e 8\ Xp: (p—s)*tt (1 —s)vtl +0 X2

PELIZEIT S,
(11) » 5 (0) DFERA

= xta-s L log(t]+2)
Lo << 1

PREITEV, Zhi

= X(—2q)~s

>

= ((—29) —s)H!
SYVHLR2, 2T (0) L) BVWEHETH 5, .

< X(—2-1)—¢7 < X—S

(11) 2R T B IIIROBESLETH 5,

#%8 6 ( [9)Lemma2 D—f%1k)
s=o+it#p —2¢,1 (plE((s) DEEER, ¢=1,2,--) I LT,

v! dwv f w0
A(n) 1 X) Xps X X% X1
= —log¥ (= - :
n§< ne ol 8 (n + ; (p — s)r+1 + (; (—2¢ — st (1 —s)vH!

i 6 DA
a:=max{2,1+0} & LT

I, = Thm I,(m) :=

m—0C
1 a+1iTy, —it <’ Xw
= i h/ —=(s+w dw---(12
T oo 270 Ja—iTm—it C( )w”Jr1 (12)
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2EZ2 b, MEITT - o DHELZEHR L CHIES 2T 5L
_ (")
L= ns (n) {(13)

o
Vin<x

L(m) DS B % KO#E D 5 DOFESF BB T Fig.2

L, .= (a — 00, — iT,, — t],
Ly :=[a—iT, —it,—2m — 1 — o — iT,, — it],
Ly:=[-2m—1—0 —iTp —it,~2m — 1 — o + T} — it],
Ly:=[-2m—1—0 +iTp — it,a + iTp, — it],

Ls .= [a +iT,, — it,a + i00).

5

L(m) 27rz{/1;1 /L2 /L3 /L4+ Ls}——8+w))f+ldw+

+§£3{—%(s+w)wu+l}+ > Res {—C—(s+w)§%}+

Tt <yt <Tp—t © P~ ¢ ¢

ST ) T 1 N T

2<2q<am41 V=28

QM{/L‘ ‘/1‘2 /Ls /L4 /Ls}——8+w )§+1dw+

s .
+E dw"( C(s+w)X )

s
- Z . S 1/+1 -
w=0 '7!<Tm

X—?qfs Xl s
— + “en (14)
2§2q<22m+1 (=2¢ —s)v+1 (1 — st

(14) DFDO 5 OOEFIHHES ZBHTH L (0>0LF 5, )

i/ —C—,(s+w)1j(w dw =

2mi Ju, ¢ vl
1 a—iTm —it C’ Xw
:%/awo —z(s—l—w) dw <
' ~
< X° _%(U+a) /m a?——:—}v?« X <g—arctanTm) —0
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L/ —C—I(s+w) )fﬂdw—

271 ¢

1 —2m—1—0—iTp —it ! Xw

ﬁ/a_m,,_it Tt Tadw <
a 1
L X*(2m+ 140+ a)log? mT"+1 — 0 (as T,, — 00),
1 ¢ Xv

i J, o g =

1 —2m—1 a+sz-zt C'
~ omi /2m—1»a—iTm—iz _Z(S + w) w1 dw <

—2m—1-0

—d
(2m + 1+ o)t V<

<[
Tm—t

< 2T, - log2 m

—%(—2m— 1+ it + iv)

X—2m—1—a

m——)O(asm—)oo),

!

1 ¢ X
é;'l'—i./Ll —Z(S+’U})wu+1dw <

<L X*2m+1+0+a)log®m

1
Ton — 0 (as T, = 00),

1 ! Xv
2_7rz/L —E(s+w) V+1du)<<X°‘ (g—arctanT )—#0
5

(as Tp, = 00).

INL ORI (14) \ERAT 5 & (14) 1k

I d
=g+ L+ L) = o o

1@ (¢ o
1 dur <—E(s +w) X" ) T |vI<ZTm p—sy

X—2q—s Xl—s
(—2q _ S)u+l + (1 _ s)u+1 -

2<2g<2m+1

=O<X°‘ (g—arctanTm>+X°‘(2m+1+a+a)log Mm———+

1
Tl/+l
@2m+1+o)t!

L (¢ .
+E dw"( C(8-}—11)))()

X—2m 1-o
+2T,, - 1og2m—> +

X3
- > R

w=0  |y|<Tm
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X—2q—s Xl—s

- +
2<agcam1 (—29 — 8)H (1- )VH

-+ (19)

b,
CITHELEFE) L
1 /a+1Tm—zt C_( ) Xv dw _

= Zf—; a—iTm—it C
© X
_ A L e (3)
= ne 28 Ja—iTp—it w‘”rl
% A x\®
- L > Aln) log” (£> + (n)O (”) =
W o n/ iZont T \Tu(log (X) | +1)
1 A(n) X X* & A(n)
= — 1 v — =
1/!7;( ne 08 <n>+O(T;nZ:2n"+"
EERS YO (X)+0 (X_)
v~ nt n T

L% BT (15) 13
5 2 (2) o () -

s
fn<X n

1
=0 (X"‘ (% - arctanTm) +X*2m+1+0+0a) logzmT#LH—F

2 —2m—1-0o
+2Tm . lOg mm> +

1 a ( ' Xre
o ——@+mxﬂ - —_—
vl dw ¢ we0 i<t (p—s)v+1
X—2q—s Xl—s
— . (16)

(=2q — s)v*1 + (1=t

2<2¢<2m+1

k&%ollﬁm—ﬂm&Té&ﬂwu

o ()

=l & ( C/(s+w)X“’) Z _su+1_

v! dwv ¢ weo 7
00 X—2q—s Xl—s
R R

q=1
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&Y, MEe v FELN, [
(11) DHIZEFA another proof
Rs>1ET B TITE(s) —HAMUKRS FIEET 20

L& (—C—I(s+w)X)

o dw \ ¢ .
- % k; (:) {“%(8 + w)(’“)} (log X )"+ X »

- 'ul—' kz; (Z) {g A(Zﬂ (—log n)’“} (log X)**X™ _
5 ()£ 5

— 25 () o mtog )+
=$§fgm%x—mmu

a6 OUTRALT (1) 2185, O

PR 1. 4478 1 DFEEA

v=0DBAOHHEARCBIZTEY, ve NOBEIZ, I HEICT
BHE L, B 6] IBASNTVAEEINEELOERIIBVDT,
ZZIGERHE BT B,

X>1Lve{0QJUNDEZ

RO DORES % % 2 5 Fig3

c>0,b>0,
Ly :=[c—1iT,c+1iT],
= [c+ T, —b+1T),

Ly = [=b+ T, b — T,
Ly = [=b—iT,c—iT).
BEEHLD

27TZ{/L1 /Lg_._/L; /L4} );il log,j() - (17)
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3 DD
1 Xv 1 Xv 1 XV
L gy L X L X
2ms /L2 w"+1dw’ 2mi ./L3 wvt! v 271 JLy w”“dw
2 EhSEET A, CHOHPHELIORKEE L S:
1 Xv 1 e X
_— - < -
‘Zm' /Lg wvt! dwl ~ 27 /—b lu+ z'T|"+1du
1. 1 x| Xe
<:T”1[¢X-ML-T“4[ng]
L, E &S b RIFRIC
1 Xv Xe
= [ 2 _ 2 ...
27 /L4 w"+1dw < Tv+llog X (19),

1 [ X 1 [obHT| XY
= [ 2 4 ’< 1 /
‘Qﬂi /L3 wvtl = 2w J—b—iT

wv+1
X 2X
v+l /_ v= pr+l

u=—

l[dw| <«

< —0asb— +oo---(20).

(17) Tb— +oo & § 5 & (18),(19),(20) £ 1

1 et xw X
= 2 4 4 _
2wil4T1m+1““*O(deng)**y*O<Twﬂmgx

_ (log X)*

oo

fito> T

1 el X¥ (log X)¥ Xe

— dw = = ...
27i /c—iT s V! +0 T+ log X| (21)

0<X<lrve{lJUNDEZ
ROEROMEGTHEE R 5B Figd :
b>c>0,
L, :=[c—1iT,c+1iT),
Ly := [c+4T, b+ iT),
Lg := [b+iT,b—iT),
Ly :=[b—iT,c—iT).
BUORBEELY

1 X
i Ut L o =0-- 22

S
,  T¥tllog X

109
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Ri3Y 320K Y

1 / X“’d 1 / de 1 / X"’d
il w — | L dw. — [ 2
2mi Jo, wtl 7 2mi Jps w7 2mg Jo, wv ! v

T EDPOEHET 505, TNOHELIOBRAEE 2 5:

1 XV 1 b Xt
_— - < - -
)2771' /1,2 w"“dw‘ - 27r/c lu+ iT|"+1du

1 b 1 X
< Tu+1/C X'du = Tv+1 [logXJ
O<X<1%hfio7: Xb< X°)
Ly EOT&ST b AR

XC

<= .2
ume  TH|log X]| (@),

c

1 w

= d ... (24
271"&'/1,4 wvt! W< T+1|log X | (24),
1 XV 1 b+l X
etz 2

‘271'2' ./Lg wvtl vl = 27 Jo—ir

wvtl
/ dv = bv+1 —>0asb——>+oo-~(25).

|[dw| <

bv+1

(22) Th— +o0o0 &35 & (23),(24),(25) & 1

1 cHil YW Xe Xe
—d — | +0 — | =
27rz/c ar wvt! w+O(TV+1]logX|>+ +O(T"+1|logX|)
=0,
EoT
1 c+il XYW Xe
d — N
2mi /c i w1 0+0 (T"“] log X|) (26)

X=lLveNDtZ
ROEFRORE G A E X 5 Figh :

c¢>0,R:=+vc®+T? a:=arctan (%) =

c
=<1,
T

Ly = [c—iT,c+1T),

LR={RJ|—(g—a)gesg—a}.
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R BEBEERLY

1 1
i =0---(2
2mi {/Ll +/LR} w"+1dw 0---(27)

-9y

1 1
— [ —a
omi /LR w1

ZEHET 5 ¢
Z—a i0
;/ 1dw‘:L/2 d(Re”) | _
2mi JLg wrH! 2mi J-(3-a) (Re®) +!
R 3@ iewdt? 1 Z—a .
T 2rReHt G862y /2 e““’oda‘:
TR |- (5-0) € 21RY |J-(3-a)
_ 1 e~ o - B 1 i,,(l__a) _i,,(g__a)
[—w]gz_@_a) - i) -
2
1
J— . 2
< (28)
(27),(28), R=V +T? &1
1 c+iT  dw
2w L e °+0( ;) forveN---(20)

X=1Lv=0D&%
BEERZELTICEHERS LT 5. S <1 %o T

L/C“Td_w_ 1 /T idv 1 /T i(c—iv)dv:

i Jeir w  2mi T 2+ v?
1 T v i (T c T  dv
- [ Y 4 —,/ % =0 / v
27ri/—Tc2+v2 U+2m T ¢+ v? +27r T 2 +v?

_i/% dy _l/% dy 1 /°° dy /°° dy _
Toar) i+ wh 14y w |l 1+92 JT 1492 -

-rc+iww 2m

1 o dy T dy T T\ _
_E{/o 1+y2—/0 1+ 42 - {E_arcmn<?>}_

: }

T
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1 1 c 1/¢c\3
:T;{(?)_E(T> +"'}:
1 1/¢ c\3 1 c
=5“;(f>+0(('f))=§+O(f)'“(30)
(21),(26),(29),(30) THIZE 1 DFEHDOKFIIET L7,
LA L, fiE 1D O-terms DF DO ZHAHTRIELE SRV ZHhED

HEDEELZDE |log X| 250 ISEWVEE, Blb1#£X ~ 1 DHBATH 5D,
-oTE<LT>1THEH,5, X =1DFEIELLLET LV,

X>Lve{0JUNDEZ
% IR TED 5 Fig.6:

c c 1/c\3
=VE+ T2 = ) L )
c>0,R Ac+T2 arctan(T) T 3(T) +---,
<1
T b
=[c—1iT,c+iT),

._ o) T 3 }
LR.—{Re |2 a§0§2+a .
%ﬁ%ﬁlb
logX)
o7 {/Ll /LR} 'w”+1 v! - (31)

1 / X d
— ——dw
27 JLp wvt!

% BT 5 -

v

—+a XRe'a Rew)
2mi /_ﬂ, Re“’ v+l

dw
|2m LR w"+l

T+a XRe’oze"’dG

EX Rcos@ <
27TRV ./§~a X do -

27TRV+1 eif(v+1)
Xec 3" 3T Xec
e

(31),(32), R= \/c2 +T2 &
c+ilT XYW v c
1 /+ X¥dw  (log X) +O(X

2mi

)forVG{O}UN -(33)

2
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(21),(33) EEEE R
X>1lLve{0JUNDEZE

c+iT w
L/ Xe

27t Je—iTr w¥tl

_ (log X)” Xxe 1
i +0 Tv min 1, TTlog X| (34)

0<X<1lrve{lJUNDES
RO ERTED S Fig.T:

3
c>0,R:= 02+T2,ai=arctan<%):%*%(%) +ey
E<1
T ,

L, :=[c—1iT,c+1iT),

2
BPERLY
1 e
o ——dw=0---
2mi {/Ll +/Ln} ot 0---(35)
&5
1 Xw
277 o
ZEHES 5 ¢
L XL X
21 JLp wrtl 2w —(%-a) (Re®)v+1 =
R Z-a XReiGZ.eiede 1 T o o
= o vl : cos <
2rR /—(é—a) G0+ | = 2rRY /_(%—a) X700 <
X¢ i« xe
<57 o< = ...
- 2mRv /_(g_a) < R (36)
(35),(36), R=vc2+ T2 &b
1 petT X%dw Xe
%/c-—iT w1 _O+O(F) for v e {0}UN---(37)
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(26),(37) = &6€EZ
0<X<lve{0JuUNODLZE
1 /c+iT Xw

2mi Je—iT wvtl

_0+0<Xﬂm{ T“1[}>~w&

(29),(30),(34),(38) & W WE 1 X LICHB SNz, O

fi#$% 2.Landau MBA;RAR explicit formula:v = 0 DIZESDEEEA
KROESEEE RS : Fig.8
620, a+0>1,T>1,T>t, No>I>1 t>1 X>1,
WE2D0T, 2T L35,
L1 —[a—zT—zta+zT—zt]
=la+iT —it, =2l — 1 — o +iT —it],
=[-20—-1—0+iT —it,-2l — 1 — o —iT —it],
=[-20-1-—0—iT —it,a — T — it].

BEER X V)
1 CI w
2mi / ¢ clot w)—dw -

2#1{/1;1 /Lz /1;3 LJ-—s—}—w%dw

a+iT—it —2l-1-o+iT—
— / + s

27rz a—iT—it a+iT—it
—2l-1—g—iT—it a—iT—it 4 Xw
+/ +/ }——(s+w)—dw=
—2l—-1—o+iT—it —2l—1—0—iT—it ¢ w
CI X1-s XPs i X245
=—-2(s)+ - - -+ (39)
¢ 1—s |8§|;Tp—s ;—Qq—s
LE3 oS
1 C’
— ———d
i / ¢ =(s+w) w,
1 ¢ X“’
— - —d
e o
1 CI X‘LU
e —d
27ri/ §(5+w)w v



FIUBEE : b v T ¥ Turan OFFUIE T 2 BHRAKXOFIFEH

% B HEHES % ¢
1 ¢
%/ C ( + w)—dw =
1 —2l-1—0+iT—1it C’ Xw
— —= —d
2mi /a+iT—it ¢ (s +w) w<
o /
<</ —C—(o+it+u+iT—it) -——du<<
—2-1-0| ¢ T
« (log T)2 X" (logT)? [ wr
< /_21—1—a T du< T /—2l—1—aX du =
2 u —2l-1-0 2 a
_ (logT)* | X < (logT)? [ X . (40)
T log X ||,_, T log X
[k LT
1 !
%/ CC- (s+ w)—dw =
1 a—iT—it Xw
- - —d
27i v/—2l-1~u'—1'T—1't C(s +w) w W<
(logT)? [ X©
... (41
< T log X (41)
A3 XfHoT
1 C’
1 —2l-1—0+iT—it C’ Xv
== - —d
27!'i./2!1c7iT—1’t C(s+w) W<
) —2l-1-0
<</ —‘—O'+Zt+( 2[-1-0')‘}‘2’!}) mdﬂ«
X 2l-1-0 T—t
= —9 — ;
<<2l+1+0/_T_tlog(I l—1+4+i(t+v)|+1)dv <
. x-2-1-0
..(42)

(39) Tl — +oo & LT, (40),(41),(42) M5 & (39) i*

1 o+iT—it C’ Xw
— - —d
2ms /a—iT—it ¢ (s +w) wt

o (B (25 ) oo () -
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CI Xl—s XpP-s 00 X—2q—s
=)+ T~ — -y 55—
¢ P ogeecr P TS s TS
LB (3)IRVTT 500 kT2
1 a+1i00 C’ Xv
T fos (00 =
C/ Xl—s ) XP-s 00 X—2q—s
=—=(s)+ — lim — --- (44
(O T X e Ty

(44) DEDLOEFTTR(a+s)=a+0>1THIOTHEESEHOF D
—%’ #% Dirichlet I RBE LT, TN —HIGEST 2 O CHEBIES
ASHIR, WAl A EAH®RS

L s = A L () g —

a—io  ( = 1 2miJa—ice W
_ /A(TL)
312 count DB (n /12 BBE), n= X € N OIHEIZH LTid
n<X
1 .
5 TEYD.
> T
Landau DBARA explicit formula:
U Xl-s XpP-s e —2q—s
ZIA(:L) = ——C—(s) + —lim Y -y X .
n<x T ¢ 1-s T—00 ger P — 8 = —2q-s
.- (45)

185, Tharb
Turan B DBARAR explicit formula :
Am) X" Xrm0 @ Xk

= + lim + for o >1.
n;( ns 1—s T%mlg{%Tp—s g_Qq_s

-+ (46)
BB 5I1%, (45) TRs > 1 & LT —%(s) % Dirichlet B RET 5
/A(n)

===

S
n<X n
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A(TL) Xl-—s ) XpP—s 00 X—2q—s

Spl<T P~ 8 =1

X‘Ul

/a+i(T+t) /a+i(T+t)} (;) dw+
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C/ Xl—s
&)+ 1

—s 00 Xqufs

lopleT P — 8 =1 24— 8

1 jotiT-it (! Xw
i —2 —dw =
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|
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A

>

s|= 3
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—
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o
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=

o
0 |3[x
—
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SN—|
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=

+ W FCY I CY
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@ |3lx
~— —~[—
Q:|>< Q
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~

o
n=2 n o

1, (XeN)
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— Z X° — .-+ (43"
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