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A 1)r:e)Q Mc()uwue &7? “the jaﬁée QUene

By N Morohac

A deflinirion od o siewe poblem :

A Duire st o wreqers

P & osek o] primes

Wy oA sk o{f residue ¢ lasses (mod p> Por tueln peP
Problew

Estware S0, P, w)=[{d5a ; & (mdk p> ¢ 0py Jor ¥ 3¢ P

When lwcyﬂ a wat  Too L"‘je' The problom cam be hamdled witl,
the vmbimatwial sieve merhod | ae accountt of whidh cam be found inn
s Tata lectare mre. But, if we allow [wep|  becme Mdcﬁm:f‘eb (Age,
er p's  then the poblom becomes quite diffesnt . amd s dealt wid,
the lw\ée sieve wethod whidh was w;awlb invered "J TIu- V. Linni ke
(Dbl Alead Nauk SSSR 30(194)). Tuis merhod was imroved by s
prowinent pesple im M{jﬂc/ Nurmben thory 5 the wws hotable is due

E. Rombitri ( MafhefMﬁ[Ca 12 (1965)). Hs Mjmo& was Darer r‘eﬁ'wnecl b
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A.Se(bua , H-L'Mow(jomaj, R.C. \/augl.am, P.X. @mlla;jhw and others .
Heve we shall f-’o({oa) Mau-r(jomoyj’s account of rhe merhod ( Bull. A-m.S.
8¢ (1978)) with opur observarim o1 the relat!on betweenm +he (a/;ge Sieve

amdh Se,“:mé's Az Sieye ( Ct’m’.i 0)9 g Tara lecrare nore )

A Premadatim o»} the (IWVZP_ sieve ) problom (Dcwmlborf' Halberstam > i

{ G Yo ML?VMS uwf{w nmmbers
Sle) = L‘é_” faena) (ewr=€"7D
"= Ml ‘
{dg} (=4, -, RD ¢ B - well-spaced  powrs 5 e Soo j3’
tota-o(a,\ cmab >8 >o.

Them gme\ the bect Poss‘.b\e A sada thax

R
R I CT0) 3y 2 K
=1

L emma 1( St\be/\a‘s 'mu‘wm[:tj )
H: a umnw\a S}gﬁ.{,e with +he scalan ]nneluci’ C . ).
n > Ceh o, s (fk ) g ,: Ml,\wwg vectors

“Then we haare

R R .
2 | @»‘(’1)\2{ Z l(?"u(f))‘} s Wiy
=1 d=t ’

Remanl

I¥ {(f)} ore  ovthonormal . them this is  the Bessel w.eﬁwvla
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A S'wwr[t S}teuq\:u\rw w LQW\M 1 aiﬁ\és

Thescan 1 (Bomé.‘wi)

A < A/+z§‘_f

This s s:q?ﬁ:uwfé skcu,r }%v m»si' a.fa/s/:car:ms e nmbey -r-kuvd. ek,

we may chO/o the coefficient 2 of 2870 v rhis sake we need

Lemma 2 ( Muwrdomwcj - \/MJAM,>
LQQ' A1<A7__< 4-<;1& Ae Su(,e\ +hat 2.'_*‘—/\,, = & (45)~<R)”

Then )Q,Y awg u-w.j,ju‘ {wp—} we  hane

2B | car Soer
r

Y +s Ar - As

Romam e

This s a BW:ZAT.’M of  Hilberr's bv.mbml:U.

Theecow 2 ( Mavwaame?j —Wuglmn)

A < /\/'-0-8_1

Thie s Vua s[\,q,.f. L, ﬁad‘. it s lenown +hat

Theren 3 ( A. Se.[bog )
—The y};-e(,«ul,d, A is ejwlﬂ to N-1 -+ 8—1

Sc,ll,e/g 's },n,aﬁ OP this ]Qﬂ.d' is. nof‘ q,[mmuﬁa . Luut P. Cohen sAoweJ +hat

__3__,
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it 15 a %i/mf[e comseguemce a]Q Thesew 2.

NQ/ /Mﬂ»a FQ)QIMQ Lemma.-‘?/ as )Qollows :
Lemma 3 ( Mun-:aome’;j - !/ducf) ham )
Umduv the same cmditim a4 . Leuuna 2 we  Scippose fortlun +hat

U\,—As\?gr (s+r). Then

—_ W W -1
\Z_ﬁ\s%n 2w, ¥ 8,
Y3s r b3 [ °

This :«Ar[.’c,s

Thewrom & (Mw-fjme”;~ l/mghn)
st (w+ 2857 s = aar .
r "
A/'mJg we mmay Iy wto accoumt the )rredul;,uitj of the distribution of
+the poimts {"(.-}. Later we shall see Thax thic re?‘wzwmﬁ hag -

aan bvmjgwm w\r\se?uw\ce, im  +he 't"\bug on Jrrimes.

Mexk we tuvn fy our wgvm.ﬂ, problem , ie. +he sieve }rvvblom. Bg
a,j,}.u,ﬂ,y to Thesem 3 ,o0 rathy its dual | we shall ghyw
Thew o NS(T‘\Q L’"‘éﬁ leve )

Iﬁ A< (Miu+n], thew we hane
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S, P, w = (M-{.,.(;ﬁ){ = M el E
7/6@, plg p—lwtpl >

‘ whbre

A={4<a;:q]| Mp}
peP

PLD.Q)Q_ We ﬁollou) oy a,gummi' ( Proc. Jap Acad, 53 (1977, p.122.- 124 )

We Pirst txrond the debuninim off @ b composive wrgas. S, et

deQ be suh thar depiope . Thew W(L) be the sed of resicues
(med d) ohtamed P wCp) 4sisr by he wag of Chinese remaides
thesram.  h € (4 meavs hlmed d) € w(d), so neco(nfwama n.

Bg +he )Pmiamw_é [cle,aL ('rlw_ /\.l— S{e,ug) 072 A.Qe,{éf/g we hawne
SHPwYs > | = all

M< hg Meny NEOWED

)Q,p/ ”""3 W[M‘ numbans ﬂ'd clegmu( m Q wlw:e vabues WJ‘S{ Ao

owla:wma ,Mce,p} PN e comdiiom
A, =1,

The (/IWMC, )QMM(':(":‘.W\ b{i +he sot 052 W'regus n sudh thak 1€ W)

S 5{,0&4 LaCl 5
L = b (= = — .
2> 2 plam iy )= > = P 2m 7= (h-4)
< het Lewd) })( < ) N 2 1d (;") 1Lc—w(:‘;‘a( 1 )
W)=
_lod] — 1 —é ( _Z (
= — e( X e(- =
4 ga et b=y ih)];ew(w 20

44,,m=1
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Ince,\t'w(._j -rly:s wmto  the rijlrf— side o-f +he (o.sﬁ- Wejw'(hﬂ’ weM
[4
- - = ‘ . A
S(Af,@,&)s Z l Z."‘*W)“Z Q({n)( pd :lilw(‘;)l)
M<ne M+N f,GQ r=t clzo(um(w
(‘L,r):i )
—_— r 2
« (= el-z0) |
L en(d)

We write this o8
—_—— ——

SA.Pws 2. | Z bEelFn) N
1 ,

where N
g [ — 7 —_—
L(—if) = Jowl ( > “"(‘”\)( LQ(’{“)
JZO(MY/) {ew@
70”’/ +hete q € &

ch {{ } oL Q-Z— well - c],:sw;Luteej. HWUL Ag The clfu.a{??.ecl )Q,,,,m

og Thewrem 3 we ae,i- iMme‘cLiaTt{j

S P w) ¢ (w-1+0") b’
T

2

—- —— 2
W1+ Q@) 2 Mprogpity] > S:te@|.
g€ AR L) d=o (lm»{t)

{1

Thewm we pux QT/ = A—ng{ ~—z{i\m(el)l. We haune
=0 t)

> mg) = A, =1

?IE_Q /A 7/ 31 1 >
wheve Moo the Mabius Lumering. - And La Sthuwrewz's D\ntbnaht\vj
we  get, %;r Certam O'iojtw Yq °
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2090 MGlegprt ol Z mtee 1oy
e big geQ P T
From this the theorem follows lwma\xa_rtb.
Remmb
Te Seems flwt oua 'broo:?» D,F Thenom &5 ;¢ +he g"m‘},(v_d— Auw?] se,uml
leuo wan Ibroo)as. Moveover , oun ProoJQ tan be entendid T medude imto diseustio

't-La ﬁ‘\/\au Sitwes 0)@ P.x. G‘a\/lylﬂw and A.&‘e!‘ug (Seet ovr lata hofes).

A Cams eguemcy o)@ Theoctm ¥5 is  1the Brum- lirthamaneh Theorem : Dwarig
La r7r(x’. /L,Q) "f’)"lf, mLa o—ﬁ /7')’:‘»\(’.5 {QS& fl\M/l X | WA:(/L\ oL = ,e,('ﬂure(lg)

We hane 1,.3’(
Tz (1705 )

02 X tede ks 'w.)(’-w.:v, whire @ is +he Euler Punctim. Howewsn

T (x; h, Q) <

M(M1JOme,zj amdk (/Wﬁl’w‘m Showed that thew 'ﬂ:wmq- a;g,le

Hone b is iwpackamk , v sben therrerical a.ﬁslcmﬂm, to Zake iurs
actount the irregulaty of whe diswiburin of ehe pours {ol}. Fusler
we should nore that i the constamt 2 im the fast mezud:v s
wutn anplaced by 4 swaller ot thew  an umuw,b deep emsegusne
Mm the xevps of Divichlex L-)@w«c,ﬂuns would fo/lm[see our papen : Proc.

_7_,
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Jopom Aead., 551979, 190-192.)

Anothe, L‘ijo(ta'wf‘ application °f Thewtm 5, i 'a guire d:flenmt comrent,
con be )Qown‘l im A recemt book o)e JP. Semre 1 Madell (L(f'n(jeCTWre,

HOweNA , the mos# -mj:oyw a,fof[:mﬁm aJ(’ the /agc. siewe method s
To 1-'% ﬁnHm tbp q,c.fw-r:,.g wr mtam +he errov—term i the :b":""e‘ i ben
+hercem ]Qw Ouvithweric pragressivms . Tha elemf'ng /93 E(x;k, 2)

, . 1 . o

e guaeity OG0 - W[Ax\ . Bomlie; (1965 proved,

as a  odmimation oJ[’ A S o)Q c(—eefa resmd.c._s due o oy

/’U*jﬂf(l _(S*towreol ‘9 A.Rénai. (19¢7) >,

) WA | E(x: k. O | << XINZ“AX’)

——

wheve B=8(4),and A s ML':'DVG?:’. It s mow lemown +hat his

mean prime numben thesom o} Bosmbieyri iS4 ratha s:wd.,/e, Cimsegueae
“’)[ Thewem 1.
Remanle

The Lk resalt = a Qmsezuwmuj{ the so-called xtended Riemauy
L‘Aﬁnl\u:s; hw\e((j the ﬁwge sieve methed allowe we +o  avoid +he

Riemann fvwmhu;s o certan ttit. Also. we should uote that
A I Viwgradss proved the last resuls  mdpenduncly from Bosubior ;
his w\amwt S am ditewmsion o Réugé s and Afw ™ oamsthin
Aeep merhod op Linaile (the disptreion merhod ).
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