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The Landau-Siegel Zero Problem

The Landau-Siegel zero problem remains open; the typical methods
relying on (3) are useless here. This problem is regards as a “bottle
neck” in number theory, since its solution will result in many important
consequences in both analytic and algebraic number theory. Since the
early twentieth century, many number theorists have attempted to
attack this problem without success. Some experls even predict that
the solution of the Landau-Siegel zero problem would be more difficult
than the ordinary Riemann Hypothesis (1). In many researches,
number theorists are forced to discuss two cases depending on the
Landau-Siegel zero exists or not.

1. 5]

T

X S PR PR A R, AR KRR RS A AR T M R A R R oy
IR 5K 2 S8 B AT 5E, fTRAIE - AR /RFBRIEE (WY BAE - FgR
FRBER BN TR A “CHER B . B2 HE RN
VFWr i, 3X— o) R A AR SR — e M. Ak, IR X — ) @
(7] “WIE - PEAG R B 7 JUE e A A, 31X — fa) il BR A2 2 05 AL AR AT A1 4 TR,
R S T B0 AN TE ) o A SCHT S0 3K 8 ) Ak — e s 4, DA
WA BeE T AR BATE - VIR KRS, TG R WG B AR S T it — e /N AN Bt

ARSI PR AR 20 AR “ gy AR —— U8R XM T ¢ A
R IFAEBATIME, U HOR S A MRS T T PR AR — A RIS, A
SCAK B SR “HE B KEER 7 (Theoretical Minimum) '—— BRI EARNF L 4
MR TG . B B0k [ /E X 22 BHK (Anton Chekhov) B 23Rk, /N 26—

VR R AR T XA MRS T HEAIEF R K - #]38(Lev Landau )ty “F K7,

Mathematics Stories ¥(°¥%:2k




s scil | 155 E18 | 2024

FAT A A HAE S, AT R T, AR K AT “ B
WERARZR” MATREIZ R, BIWER AT/ il — WS, IR aAE )5 it/ &
LIS ——80H SRS, — MBS R ARSI 2, R A
HI A4

BUAELEFRATE H B4R, GIRE— SRR A T

2. RBCEMEUREE L S

BATHEGE SN TR E CEBL ((5)o X — pREAE AT 208 b A7 4 B 22
MIFERT, WA AR 2R VI i, e R BLTR G807 S L () g A S2E 4 -

(=Y Re(9)>D)

AT AE S 5 (AR 2 R KR DU AN FIERR ) R R, (HE SCAN & 2D
FEMFRRA, ME R RARER”, MAMAAT 7,

FRE GBI IHIRFITEE L &AL L(s, ), € X BN A =11
ERfEBTE S

me=i%? (Re(s) > 1)

BRI S3E BE  CRBOTEE, BRI BT L BRI 2 T A
By S SRR RO BN IKFI SEEASAE (Dirichlet character),
HLLF AR R X Gt DO IEH, my n AR

Al X—Y) n, y(n)=yxn+ D),
A2. %) m M n, y(my(n) = y(mn),
A3. X =V n, & D MnHZE, Wyxn)#0, F50 x(n) =0,

A0 E BVFE R T, KA SRR R E SR T T AN A B

D —— W FR R KA v R AR 4 (modulus) *o BT IXANZ, KA v E Ey
MEW YRR N D BN F 52 T/AFME (Dirichlet character of modulus D), mibrid

Pk, RegE RET —ENBFSHEERTRTARGE, XA Y. S50
AR B, BT EEA S|, AR GG FRK, U AXENERE, B a @R 3.
SxAEEM KT RN AN H T A A (R ERER —HEERFRENRARE)
(AR RFHRAL, 2016 F) W% 2 %,

CHRRXA B ESRWFRRSL, BRD A, kom, g ARE L, FRIAKIWELTRA
RA B R % K 5B HIR W m Tk B - VAR R R AL, SO v 3 K R s ey
WX, WAXBERRXAT 5K EHE NI — KT F— D,

Mathematics Stories £ 44k




2024 | E15BH1H | ¥

K oxpr PLEIRTER D AR, AUk, RIS LRSS N A bR A
L(s, xp) 2R Lp (s, 2)» VABIRH——2 0 gp — R D A 6. Auk yfif i .,
e EEW K& D M, RE CMAERICH g% D, Awdiz (%
LRI B I PR, AR B AR

KTIHAETREAE, EH—A—H 7RIS, B2 : ik D=1, W
x(nm)y =1, L(sy) = {(s). B, 28 CRBUSIKM W L e B me 4, BOR v
T LREON RS CRBHE) .
3. %

%18

KHm
KHm

dI7

BRE YR

G

SR TS BT AL AT KA O LR, S VAT R T,
BRREN AL 2N IR 2R L LR 2. Z P LB XA
FEAE, S IO AT 8 ——WE - PO R % il ) —— i AT AR 5] 5 LR
B, “ENEE A MBS REAT E IR, TR AT B D 51 BIE - RS K
L) L A A iR A2

RSN R BRI R IR

R
i
I
i

RECEB )W AEFAEAMALTETE L Re(s) =12 A% L.
I"XREFEE .

A E L BEL(s, x) WA ETFAEEALTETFE L Re(s) = 12 By

H4% L,

XHEFIEN “dEFENZES” (non-trivial zeros) FTMEIEULH] . S (k%
{(s) RIAKA] a8y L sREL L(s, ) #8A TCEA R BEUE R 0 10 85, B E L. fFEX
WS, I A A L A AR s R, b (n M IEEED O

XF L(s) - s=-2n
B L(s, x) Hopx(-1)=1: s=-2n
M Ls,) Hy(-1)=-1: s=-2n+1

SHABRHMNE, XEFANKAEE LR RAMAEREET — T, HH ALK
F 30 & HAE B 2 L2 A2 H1 A3 T LR ZHIE A y(—-1) REH p(-1) =1 F y(-1) = -1
VA B —— A0 52 B9 2K Fl 72 B R AE 4 B 9 A 7 B AR AE (even character ) #2 & 4%AE (odd

character ) .

M athematics Stories %4l




Hersoiy | E15%8 18 | 2024

IXLET E RN LE S (trivial zeros). RILZ 4, FELIkFITEE L K
BOL(s, y) ERE 8 E B AFAEA MU 0 AT 1028 A, PS8 SR B KOk P L
JE

MATEAET PLE AL, WD TR A0 2 i B 257 ML RS R R4y o

KTRZ CRBCNKF v 8 L e R S, AL RS RO
WEIH g5 SR B F -

Bl. B FAELAH LT ZA
B2. EF M S AHAL T 0 < Re(s) <1 AHPIRIX A
B3. JEF JLE SN T Re(s) = 1/2 [ LR FRI A1

KA TOE LU B2 O AN HE T, D R
SRR Bk oer Gl <77 IR A RIS .

JIANAT AN TE A - AERR SRR, B S TR 2P I Re(s) = 172
M LAY 5 & (critical line), K§ 0 < Re(s) < 1 IR X PR i 57 4
(critical strip)o IBHIXM AR, LTRE CREAMKR 5 H L R EARF LF
RMATR S R BT RA Ty« P NEF LT LT A, MO TAH A, O
XF Pl FEE R A . BRZRTAR K SRR 2 AR RN TR IR - B2 C R AL {(s)
POKR e d L e KL L(s, x) BT ARF FL % R0 T I A 2k

KED

RS IR DAY

4. EHES ZIRFFE

BN R AW - WA R E ST, AN H AT, ALK TR
SO AR IR T 75 6 AT AR — N ——DR o & 7 e CIIE - PSR AU FH 3.

e BRI L EYEME (principal character). £ FTH JKF) v & R L2
S5t TR BRLIR — 2R 2 T AT B A2 0 5 1 119, X KR v 75 AR 1E gl 2 BT i AR A 7
FRFAEE T LN o — XIS R EEH IR yp X —F51d J7 AR5,
HIXHERR 0 AL D=0 CEFRER) D HAR T BB EUE, Jf H 22 IE%
O, KB AR RIS .

LR JE Z R4S ME (quadratic character). X /& B 12 45 1 A i ]

O e F & A ¢ £ Fr B EAR B ARAE (imprimitive character ) & % T, W & ] H.
L. Montgomery & R. C. Vaughan, Multiplicative Number Theory (I. Classical Theory),
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