Siegel €Y 17— & p FEM

R LERY - HHER=E

Js: il

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
ST DA FED J= DI

For all the students~7-




I
N
) 4
\
\&.

Siegel T2 27— EEp FHEM

(Boecherertk & o L [E #/f9%)

J L EDbNLE
T LT

= o=

Copyright© Fukuoka Institute of Technology F IT |l TIEXSE
For all the students ~ 3~ To#4 LD 7=/




1. X<Ebn 2B

h,ﬁiuk.; Institute of Technology
Copyright© Fukuoka Institute of Technology FlT Bl ITEXE

For all the students~7-~ <o/t 7=z




Bl X{ESbhsEMHE ;

- B\
=
N | Y,

REEY 27— AR DN 7
Y 27 —KAD Fourier FREUTIE, BEEGR 2 EENREHNS.
EVaT-HREFARDLZ LT, TS DWED IS
BIZIE o KD RER] - op(t) = )Y d™

¢ 2L ARDRIE - #{(z,y) € Z? | 2 + 2y + y* =t}

e Riemann ¥ — X --- ((s) = Z

Copyright© Fukuoka Institute of Technology F lT hﬂI%k‘?‘

all the studen




W1l X<

Shih b B

mZBED 2RIER —— YA X m OPEECSTFER T4

/

v +azy+y®=(z vy (1

=(x y 2)

MG = DD
o QO =

1

2

202 4 3y? + 2% + 2zy + byz + 3zx

— b=

T

] [y

% T 2 1 %
5| Y — 1 3 2
1 2 s 21 /

\
$ A

 — — (t%‘) - Symm(Q) | t;; € Z, Qtij & Z} C H < g:.,
T m BEOBEBBRED 2IRIERDESEELEEZONS.

Copyright© Fukuoka Institute of Technology F lT ?mﬂI%?t-?—

all the studen



Bl X{ESbhsEMHE :

SR Y 7 Bk oD of R

~
0<SeN, ZNTDlteSe =t DB xc 7™ OFEEK
ie., A(St):=f{xecZ™|'xSx =1t}
\ Z N XK. y

S>0 = A(S5t) <
(EA A2 TIE)

0<SeA, 0g§:= Z qtms‘B — ZA(S, t)q" (BB DOEEEEE)
t=0

xrEL™m

REZL. FoRBEr LR (=, z=z+iyeC, y>0)

Fukuoka Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
For all the students ~ 7~ o4t D 7= 012




Bl X{ESbhsEMHE ‘

bs = 3 45 = 3 A(S. 1)
t=0

xrEL™

g =€ z=z+iyeC, y>0

B 05 ZEHIEKRZED, HEEOEY 25— HRITR D!

az + b /2
Vs (cz+d) = £(cz + d) / -0s(2) Sizk-THhE2 J

FARE (L RV E WD)

c d
D V27 -BREBNE AS ) B 5 (HEDVH D)

(V (a b) € SLo(Z) with ¢ = 0 mod Lg

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
ST DEEMAFED = 051

For all the students~ 7




Bl L EbNnsENHE 7

B, S=1, DEGH.

» A(ly,t) = #{(z1, 22, 23, 14) € Z* | 23 + 25 + 235 + 25 =t}

o0
01, =Y A(lst)g REI2TLAVL OEY 2T —Hak.

a m) LRT.

» 2D &, My(4) = (B, Ao,

E2_1+8i(2d)q2 i(z )
t—1 ozﬂt t=1 " 0<dt

Copyright© Fukuoka Institute of Technology F IT ?EIHI%jC?-

For all the studen



Bl X{ESbhsEMHE :

D 6,=aE+0A; W a=1,b=0 mp 0, =E,

- — N

ERIHE q DRBUE LR L T, A(14,0) =1, A(14,1) =8 &V

{ a=1
8a+b=2~8
\ J
(Jacobi)

4 A FriC

A(lg,t) =8 ) d }

>
i =, B | A(lyt) >1, vE>1

N 4d ) (Lagrange)

Fukuoko Inshitute of Technology
Copyright© Fukuoka Institute of Technology F IT ‘Bl LEXE
N CDEAEAFED S (T

For all the students~ -




Bl X{ESbhsEMHE .

Siegel IC X 2% Z L.
£ 0 — i 75 [

/O<SeAm,O§TeAnG:5®Lb'C,, \
FARRIXSX =T OB X e Z™" OAEE,
e, A(S,T):=#{XezZm™"|'XSX =T}

RPN
\_EHe Y,

ng) — Z €2ir*itr(tXSXZ) _ Z A(S, T)eiﬂitr(TZ)

Xezmmn 0<TEA,

Fukuoka Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
NTOPELGED DI

For all the students~ 7




Bl X{ESbhsEMHE 0

an) — Z BQﬂitr(tXSXZ) _ Z A(S,, T)Bﬂﬂ'itr(TZ)
Xezgmm 0<TeA,

Z=X+1Y € Sym,(C), Y >0
B 00 IZIERIBEE D, n RO Siegel €Y 25 —ER T B!

05 ((AZ + B)(CZ + D)™") = £det(CZ + D)™/? . 9" (Z)

A B .
(V (C D) € Sp,,(Z) with C' = 0,, mod Lg) ( A B.C.D e M,(2) J

— Sp,,(Z) (C SLan(Z)) 1%, SLy(Z) O “HE5R’

B Siegel €Y 2 7 —HREHRNIE, AS,T) B39 5 (BEIH D)

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
ST DEEMAFED = 051

For all the students~ 7




Bl L EbNnsENHE 11

e Jacobi DAL 512, BRI ET 256 Wind 5 D3

(EY 27 —EREROREDR 3o TVWNIXTE D)

o —ikD A(S,T) Zidid 52 AXIFEEHD 75\

LU, A(S,T) 725D “& 2D 2 NI,
HAHREE—FITHEIT DLWV DBIRD Siegel D EEH

Fukuoka Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
For all the students ~ 7~ o4t D 7= 012




H L

L K Ebh 3B

12

def

A, BelA,,, A~ BmodGL,(Z) <= 3Ue€GL,(Z)st. "UAU

=B

Siegel ® F & HE (19304 %)

/

(&

8| m, Sy,---,S €N, EEMH,

det 25, =1 (L~L 1),
iz & 28R O FEE O E R
% S; mod GL,(Z))

GL,(Z)
(i.e., Sz
V—F AT — X
h 9(”)
Z 55 = {R¥ n, E
| A(Sjr‘gj)
» L A(S;,T)

_.m
X b D “Eisenstein &

= “Eisenstein #&Z{” @ (T I1ZX9 % )Fourier £&%X

N

)

Copyright© Fukuok

a Institute of Technology

Fukuoka Institute of Technalogy
FITEmTexs
For all the students ~ 3~ To#4 LD 7=/



Bl X{ESbhsEMHE 3

Sieel-Eisenstein #xZ D Fourier R DAERAI.

o IR HJIZIX Siegel HE D EHA
o LAYV T - FEH (1999) )

o WL AV, FERED X - FT 7R (2015) > VOB

o WML AL, fEIRLL o A (2022)

Gl =¥
Maass, Eichler-Zagier, /KE, 7T # 7% & DRI 2 DGEDFERD D .

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F lT %Iﬁl%;ﬁﬁ

For all the students~ 7




Bl L EbNnsENHE 14

'Y 27—,

[%ﬁﬁ%@ﬁ%n%ﬁ%@7fn~%%%ié%®}

727z U, MDD &I -

(e Va5 RREWNDZ EARAEN |

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F lT ‘R ITIEXE
For all the students~7-~ <o/t 7=z




15

b
i
v
lc:l_lﬂll
JI

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology FlT Bl ITEXE

For all the students~7-~ <o/t 7=z




B2 ERLILT

16
o Siegel - -ZE[H]:
H, :={Z =X +1iY € Sym,(C) | Y > 0}
» Hli @%i}éiiﬁ
o Siegel EY a2 7 —F£T,,:
¢ On _1?'1
(24 B)ap-BC=1,, A'B, C'D e Sym, (z)
C D "
B I =5Sp,(2)=SLy(Z)
Copyright© Fukuoka Institute of Technology F IT ?E[Eji%‘kf?f

For all the students~ 7



17

B2 E&ELET
e L X)L N € N DERERIHE:

Fén)(N) = {(é IB;) cl, ‘ C =0, mOdN}

o —IRITEA .

;‘ C D

o F:H, — C: RIS, x:(Z/NZ)* — C*: mod N DfEtE,

F: X k, 818 X, F{(]n)(N) D Siegel €Y 27—

&L F(M(Z)) = x(det D) det(CZ + D)*F(Z)

For all the students~ 7

Copyright© Fukuoka Institute of Technology




B2 ERLILT 18

o B a7 —EADZER:

Mp(TY(N), ) ={ B k, $#815 v, TV (V) @ Siegel €Y 27—k }

e Fourier & [:

F € Mk(F[(]”)(N),X) — F = Z (IF(T)Q'T (qT = e?'ﬂ"itr(TZ))
0<TEA,

o R C C: ¥z,
MUy x)r :={F € Mi(I',x) | ap(T) € R for VT € A,,}

Fukuoko Inshitute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
NCDEAAEGED =012

For all the students~ 7




B2 ERLILT 19

IREL 2 @ Fourier EH D .

OgT:(:;*’QTf)EAg, ie, 0<m,n€Z, recZ mn-—r?/4>0

Ey € My(T5): X 4 @ “Eisenstein k& —

1 —2/2
Ey =1+ 240¢(00) + 2404(0 1 )+30240q(5?)+240q(—2f2 )
—1/2 1 1/2 1 2/2
-|—13440q( 1 )—|—13440q(1/2 1 )+240q(2/2 1 )-|-

= 1+ 240q; + 240q2 + 30240q1 g2 + 240g1g2¢ % + 1344041 g2¢
+ 1344041 g2 + 240q1g2¢C2 + - - -

2?1”5211 2?1"3,322 Q— 62?1’1212
. -

(1 :=e ;2 , (213 73) € Hy)

Copyright© Fukuoka Institute of Technology F IT *EHI%K'?‘

For all the studen




B2 ERLILT 20

o T— XDV R)V Lg &R vg:
m: L, 0<SeA,,

LS = IHIII{N & Z:_>1 | N(QS)_I < 2Am}a

(—1)2 det 28)
d
B X5 = laetas (2 IKFHEE)

g )
% Lg|det2S| L% = det2S & Lg OFEHFIXHU

—> Yg: mod Lg DFEHE

xs(d) = sign(d) 2 (

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F IT ‘Bl LEXE
N T DEEMAFED 7= 051

For all the students~ -




21

h,ﬁiuk.; Institute of Technology
Copyright© Fukuoka Institute of Technology FlT Bl ITEXE

For all the students~7-~ <o/t 7=z




II 3.$#§%qfﬂ):Lf§“‘ﬂéi£ 22

Freitag IC& 2R/ ETY 12 57— DIER.
iEF=
F e Mp(TS(N), x) : B2 (singular) €Y 27 —BR

& ap(T) =0 for VT with rank(7") = n

r:= max{rank(T) | ap(T) # 0}: (FFi) FE2EL
F = Z ap(T)q"

0<TeAy,
4 N O N
i T i Y am e
rank(7")=r rank(7")=r+1
N /RN J
o |
)
J ot

Fukuoka Institute of Technology
Copyright© Fukuoka Institute of Technology F lT mEILEXE
NCDFEHAEFED DI

For all the students~ 7




BHETV27—FADH. r: M 0<SeA, n>r

0<TeA,

r<rank(T) = AST)=#H{XecZ""|'XSX=T}=0

[ rank(* X SX) < min{rank(X),rank(S)} <r

— Qg”): B r O EEY 2T — (Eié (: %)< % ﬁ:ﬁ%!)

{ (Freitag DHGw) T — X BEEAIMMZ I\ J

Copyright© Fukuoka Institute of Technology F IT hﬂI%k?

all the studen



B 3 FEEY 2T X

24

| EFRF (Freitag, 19704E1%)
F e Mk(réﬂ) (V) x)

0) F: FEREYV27—- = x*=1y
PLIF, x%=1n.

(1) F: fEEYV27— — k<

N | S

(2) F: B8 r OFREY 25— = F =

\

(3) F: Bl r DHREV 25— <= k=

2.

SeA,./GL,(Z)
Lg|N
XS=X

r
2

csﬂgb)

)

Copyright© Fukuoka Institute of Technology

FITEmTexs

For all the students~ 7



A HoDEE
EHLF DOk p™ FALL }

Fukuoko Inshitute of Technology
Copyright© Fukuoka Institute of Technology F IT ‘Bl LEXE

For all the students~7-~ <o/t 7=z




26

h.iu_u'&u Institute of Technology
Copyright© Fukuoka Institute of Technology F I T ‘Bl LEXE

For all the students ~ -~ To# 4 LD =012




TE 3=
F e Mp(TS ) (N), X)z,,,: p-BEEEr O pm BREY 25—

&L o (T') = 0 mod p™ for VT € A4, with rank(7") > r,

AT € A, 4, with rank(T") = r s.t. ap(T) # 0 mod p

F = Z ar(T)q" (p-integral)

0<TEN, 41
4 N )
—t Y @Y ar@e -
rank(7")=r rank(7")=r+1
RN J
T ]
0 mod p 0 mod p™

Fukuoka Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
ST FED =001

For all the students~ 7




B4 Ep"REEY 27 —EX 28

Epm RBEETY 25RO
1., @EORREY 27 KRNI, EpREEY 27—
Bl2., r B{E, 0<SecA:LxXUp n>r

— 9?) € MT-/Q(FE}H) (p), xs)z: B r DRFEREY 27—
(xs =1, or xp (Xp = (3))

—  JG,, € My, (Fn)z(m s.t. G, = an) mod p™

— G, BREREY 2T — TV D, p- B r O p" KEREY 2T —
D h WRELED, k> 0f2

[ (HHMPESDFA) ZORATDEDUNFELBRNWZA D 1

Copyright© Fukuoka Institute of Technology F lT *EBHI%*'?‘

all the studen




B 4EP"FREEY 27 X 29

BOES (740 =23 ).

JEeM, (I'y)st. E=1modp = F=FFE modp
~X—

HX L [%é‘k+p—1]

D FIORAZEV2THBATARARLDRW S5 TLHS |

D INSOHORNOESEER BN

A A - % )
Fe My (N),X)z,,, m: fix

wpe N (F) := min{l | 3G € M@ (peN), x x5) s.t. F =G mod p™}

FITEmTexs

For all the students~7-

Copyright© Fukuoka Institute of Technology




B4 EpFREEY 27K

30

EH (Boecherer-K) N
(0), (2024, RNT) p > 5,
F e My(TSY(N), X)zpy: 1 “p7 FHREY 25 —
(2), (MZ, to appear) p>r+1, n>r, x?=1y
F e Mp(TST(N), X)z,,,: p-BE8r D pm REY 25—
— F = Z nggn-l—r) mod p™  (Cs € Zp))
SeA,/GL.(Z)
Ls|p®N
K XS=X'X, /

Copyright© Fukuoka Institute of Technology

FIT zmn:c%xq-

For all the studen



B 4Ep"RREY 27 —EX a1

722U, teZidk—r/2="2 ¢ pm B2 THL
(IRR=TD (3), )

- (Q)p DR )

3), p>r+1, n>r, x*=1y
F e Mp(TST(N), X)z,,,: p-BE8r D pm REY 25—
< deeN s.t. wpen(F) =

bo | =3

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F IT BELEXE
N DA D DI

For all the students~7-




B 4Ep"RREY 27 —EX 2

::‘ =
/T TN

e (1), ITDWVWT,
(2), Dn>rBAENIE, 740 L —Y a3 Y EHAWTHRE.

o Hififix LTz Z R L T\W\Wi-,

- D
(3);, (2016, Forum Math.) p>5 x? =1y,

F e My(TST(N), X)z,,,: p-BE8r D pm REY 25—
— 2k—7r=0mod (p—1)pm! (= r: BE)

- J

Fukuoko Institute of Technology
Copyright© Fukuoka Institute of Technology F lT ‘R ITIEXE
N DA D DI

For all the students~7-




. 4&pm%£%yli_%ﬁ 33

FD#ER & B A DERRE.

e MO (3), &R L. A

o X7 MVHDEGE L(E&ﬁ%ﬁa%ﬁm.
(FERIXIZIEFTE TS ?)

Copyright© Fukuoka Institute of Technology F lT hﬂI%k‘?‘

all the studen




TiEEE S DN S T X VWE L

3 Inshitu f Technolo
Copyright© Fukuoka Institute of Technology FIT *EF@I%Xﬁ'

For all the students ~7-~To3# 4L fED =012




