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key words
finite Fourier transformation ( fFt = Vandermonte tr, = coefficient r.) ,
elliptic order polynomial (= elop) , Legendre Fuchs polynomial, p-property,
fast finite Fourier transformation (= ff¥t) finite fields, Poincaré-Mordell-Weil group,

residual matrix, involution property, Fourier property
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. N2017 = 44.9110231457712394878 - D KT 4 6 4+ % 9 05 &
(4,47, 09,11, [1,0], [2,3], [1,4], [5,7], [7. 11, [2,3], [9,4], [8,7]
AMD xy O3 R
fix,y) =
197820-240108x+72197y+44664x+29229xy-32635y-2376x - 2850x y +423xy "+ 1892y
X, WA EA % (bi-rational transformation, Cremona tr.)
x = 2(644172608475q+5136723997852781388927303-8410787332383p-18756578p") /
(260119259670q+136387259290117454597289+3860271656512896p-9378289p") ,
y = 4(1928801619023890976088309-3003947794609764p+4272403696509-9378289p") /
(260119259670q+136387259200117454597289+38602716565 1 2896p-9378289p") ,
C Weierstrass 0 HE ifft 72
q= p'-408026433083562027p- 104779260287362322220001446
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CERTEEYT, HCERNOIEZD I L THORRAZLTCHY £, =
i Lp g, p HFHEKX TS, FMHIEI
p = 3 (235436216809y-167273034984x-718309020580) / (-2376x+881y+5980) ,

q = 142560 (-81196610217624x"+1337436873200676x+5684131717250 lyx
-1052990854572940-12109070993 73349y +58534777999100y") / (-2376x+881y+5980) °
TT, REOXE S EHMICL THEZRVOAEBR T, 4 L—BaoAiR
MEBEZDHELE_OBEOHMME AL RSB BRBT L0 Y oD T
T, BT p q EE M (variable) TR, F#REF xy A LFCEEFLT

y = f(x) = x"-408026433083562027x - 104779260287362322220001446



EEZEY, AUOZEA OB

det (F{x))=f(x) 3 f{x)=2"-3"-5"- 11"+ 10624127 - 1532596226475297567684959
Bl 2AE, HIBKOBRBE TR OER p = 2017 % F K (prime field) & E % Tikp
O (Fl £, residue, modulus) & & 2 TH F L £ 5. W (reduction) %2 & o F 58 A%
Aubh EFd, mdp CHREDRAOE T), BRI

= s™+1470s+1325,
154419325+ 1602y +290x™+99 1 yx+1654y"+1658x™+ 1 184X y+423xy™+1892y" = 0,
x = 2 (1507t+1982+171 7s+49557) / (8271+823+5065+125657) ,
y = 4 (1204+9425+12565™+15561) / (8271+823+5965+12565") ,
s =3 (1880y+199x+1696) / (1658x+881y+1946) ,
1= 1370 (733x+1816x+243yx+1357+1999y+1137y"} / (1658x+881y+1946) °

BBELoET,

B Z .

C: y' = x+ax+b
L ae. EmHBKIT
x'tax+b X) 3x+a = 4a'+27b’
(Zo@HEGT 280 T4, HFRELTE, Cc LodotktBiix(- &
[ 3% 3, point at infinity) % I Z 7= % o A% 9] & B (Poincar&é-Mordell-Weil group) @
W#EE b s, FOME(order)n, (XL p=10,1, -, p1} LT
n = ltagtp, a4 = Tap (Xtax+bip),
(kip)=#{xep:x' =k}-1= (x"taxth) """ modp e {-1,0,1),ifp>2
THEAbBHh, ZHiT, #l X
z = 27b'/4a’
OERATY, ZZHEGOROAHTT A, MK S E X (ellipic  order
polynomial, elop) & FEUF & -, B E (21 Legendre ® ZHR T, ~hit.
(x'+ax+b) ™"*

D EE O X OF O M & 5 ) 8 & (least absolute value residue, lave) €1,

Fl # (X, Weierstrass o £ iftt 2

y' = xtax+th, z=j=-27b'f4a’
DEFH, p2 7 TR
Pa(1-22) = F(-n, nt1, 1, z)

a,(z)= (lavr)

z"MF(1/12, 512, 1, 1-2) if p=1 nod 4
2" F (12,1112, 1, 1-2) ifp=-1 nod 4
las (2) | < 2¥p , Hasse's inequality
BREBMILLET. FREOERLSERX
x-x"=x (1), 8 (x) = 1-x*'
EEZDHE, p=3TOHE
y- (X +14x+17) " % x (1-x"") mod 37 =
y7-2y " 16y 3y 8y - 13y 4 1y "0y 2y P+ 1 3y ™+ 3y "+ 1 By 9y Ty - Sy P9y | Sy
<2y" 2y 15y -9y 45y Ly 0y - 18y 3y L 13y H 2y 9y - 1 1y + 13y By 43y L6y + 2y ey
ThHhh, ZOBHAD trace, 2FED ., pl =36 KDOEH 28 KDB LT
T MEMNIZE, T T H R R (= Legendre symbol) 0 2 % £ 1 | x+14x+17 mod p
DEERTCROME L LB YT AT —2DERBH R FETT.,
PLF@OBEIE p=6ntl & & &
(k) " = ()™ ¥ =x" = ()
O R
a, =K' (3n) /(! (2n)1) mod p, (lavr), p=6n+l, n =1~ 1000

150 1

1001

501

-50 4

-1001

-1501

PHELELOTHDL, KT 1=0DMTHDH,
p= (n+1)n' = 3043n+1 = (3 (1+2n) +1) /M4
C L, Poincaré-Mordell-Weil # O ¥ 1T MEB O p S W E 16 C—K4 5,
x+ax+p = 0, p = 6n+1, n =1~ 1000



Zhizp= (3004 L RB LA L Ea=2l, 2ED, Wpl)B=b LA 51
¥b=2t BHEETLHLEIRpCHSD, BT 5|2 Eisenstein DB O 872D
TY. WAOSME o CoT,
y = x'tk
D|/ERFESITLLI D, OB Ep=antl L3 5L (p-1)2= 2n T+
5%
(x'+k) V% = P00y (20) Yl X" 4k 2

ERDES S ERWT. xTCOME LS L modp Tl izl W £,
S b

& (x)=1-x"
Bx=00RAMWE, FVRIAD L, x=0DHTI1 LH3BHETHLD LN
3ZETCT, XM o 1dMbIDCd, b,

x4 (14 (2n) 1n?) x+p

RERGHELOZDTT. ZOFEHKO | COEMN p(= MEBO MBI
s bit

2+(2n) Vnl =0
EERLET., Zo0BAb CEEAIT Gauss BRI HM TS - Limbh
TWET,

a = k" (1+(2n) ¥n'") mod p, (lave), p=4n+l, n =1~ 2500

200

7100 1

=100

: g1
=200 R,

FORIT <1+ (2n) tn) xtp D FPR OB T+, = hid, Gauss Lo
HEeboTt,

p=a+b’ = (atbi) (a-bi)
TTho. ab®DI3b 20l | THAZ LEBRLET SO, p=ntl
OO T,

y' = x'+k
OEAERY LT, p ARB L OB (p kL LT)ORE 12
OEFAEMHRELEELTVD LB VET, —m®ic
Y = x+axbxke

T, UFHER



s = 2y+2x+a/3, t = dxy+ax'+2xath
x =-3/2- (b-t)/(3s+2a), y = -1/12 - (-545"-545'a+270'-54tb+27b"+8a") / (35+2a) *
k=T,
= g+ (-9a’-108c) /27 - s+2a'/27-8cal3+b'
ICBEEhET L, §OBER
y = x+dkx
RHET M, o, CoBLLHBLTLEIhoERTT.,

e 5% 2% 78 30 e B of AE 3% (R $4 (probabilistic polynomial time computable prime factor,

pptc-prime) B L T, L L b 2R7]

name prime family provability
Eisenstein | p = 3n’+3n+] y'=x"tk 113
Gauss p=ntl y'= x4k 1/2

WA LAY L, p=attl, 330t BORES BRREFE(LBRET
B F A E i HARRBRROH UGBTI,

2, RO Eh
X (resultant) (A O L 5 R AZ Lo ZHEKX(FA) OB oOMTH
H, REROREFT®,®, @, - HEBFOCHATHELZ LD T,
F(x)® g (x)= resultant (f(x), g (x), x)
T %A, 1% (elimination product) & FEU, Z Z it E S L LTHWS,
REFOHAENIEMBUER (+, —,x,+=/ )Y LDHFN,
F(x)® x-y = fly), yx ® f(x) =£(y)
fFlx)® gxdh(x) = (F(x)E® gx)) (F(x) & h(x))
flx)pg(x)® hix) = (F(x)X h(x)) (g(x)® h(x))
Fx)® (gx)m(x)) = (Flx)® g(x))/{(F(x) B h(x))
flx)/g(x)® hix) = (F(x)® h(x))/(g(x)® hix))
F)® (glxy) @ hiy)) = (F(x)® (g (xy) D hiy)
£, AL TR, #l A
Ph(x))® glh(x))=0 ()& gly) =Fy) ® gly)
k =deg (h(x))

REDHENB D,

&l & b
f{x) = x"+2xy+3, g (x) = x+y+2, h (x) = x"2xy’
DEE
f(h (x)) = x-6x"y+12xy" - 8x 'y +2x y-4xy*+3
g(hi(x))= x-ax'y+4x’y'+y+2
T¥. i

f(x)® g(x)=y'-2y'-d4y+17
flh(x)) X g(h(x))= (y-2y"ay+17) " = fF(x) ® g (x)’
T, Flx), gIPyZ2EFELVBARWONR yDBELRRXLESHEHS
Th
f(h(x)) & g(h(x))

Iy E&FERY,
Pl B e o] 00 0E % A 2

i | odEOEERED, ELLOT, ~DEFEHFRB TR, Wih
OO A AT, Poincaré circle O RN 0 OBECT, W20,
DEY ZONRD compact IO BAFEE A H Y 4, WM EEOE 6
I TH . PO 2n =360° @ IE % f K

AW CTWAHLE, o, MEIOHMICHEE L OMEST A EIR
X
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ARARKADTOEZEREI, BESEHOF HEMNE S H 586 ERE D



MHhOREEM BOHROEHT, MEMSE, BERAEEXL0E LB
LT, ERFAFERLTWS, (RBEL03H)

W10 FHORE (20160 OERO 4 FoORAEE LT, #HHORE
(1# 55em, BMEHEOE S 9597em, B OE S 45em T, < KW
HOREH 25m ThHhH, COFHAFEHEHL2 T ELSEBELELD TR
BN, BRVBEECOHANLELZLOC, BFHMIEMABICT VO TE
OIEPUORELRLL, ZOHHIIWMFHEAR E VD 2B HBILHEE
LT ARLT, LA, MEFOHAEARSHLMEIALTHAMSECH
5,

MBETHSIN, LEOEBIOBEFIILER (= SXoEM Lo T2
FLELOEIBHRICE,., BbA, ¥BIETKROAORL-EXRXTE
Thd, HAALMFCRLVBEREZL-TWE,

LFoRG, MESOESR 1, XH@oES 8, RATMOBHRES 9,
PSP OBEIELELODCHD,

HCl, dFMe -zl AEBLAHBOEENRETHS, BRI
OHOHRLEA, OTHD, KO Z o0l LERLSLES T, KB -
R Ll X488 (venus), &5V ITIHELE O fiF, A (commet) Th A 5 2,
WitLao ZIZARLES i
BhIOELT WiHHELEDL
MEMEFZE, tht, EELHALLTRAVO T, KEHMLLO T
HDH, bEOBRUFRXF vy PLERBAEABEL T CE W, &Y

KB LEOZMEERCABETAEZABAELAOEEO L 2 A% A
ZHLOoRETHL.

7
= e
// L~
—

IR EROAOFERLELOTHLNY YD LELbLAWL, BHED
b=t L DR HEORNCE, MEOWMERITZ, BORFDO L5 CHEB
THRERTWS, LL, MAILZOL >R EEAHOLER T B MY
IPRBMIZBET e BT E, PRLLLYBOBEDOT ¥ 1 o
CHAvehTWE, YBoAxOBEGHRAOL»COBOMEL M5 K
MBI THE(LEH).

HTOHIE BBLECHI DT THRERD
PRBIZHIDDE WHHBHDE L X
SHOLTADEHFWIET (T 2T) OFEERHY (¥R 2RI T
L0 T=FA¥— ) BETHIHICBAS, HHENKRE L (BETH S
AVH (=)0 TOLE B ) Th(B)] KEsTRbIBREsEo»

HamiLie kB,

ST, bEILE-T, MBIEZEAT., 2% 0, R A (Poincaré circle) »
BEETHACHER-ANAMIOC ORBIZOVWTELZS, KOBIE. E 10
AEOERLABERLELOTHE, BT A0, $HBODEWET S MO
PLBEDECHDLIRHAOEEEMV D ChE, MTHDIN, #
BTo2RLXF(ERE*RBLELOTHD,
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FEDFRILHLAL M A B IE 10 £ JE O y i C Tschebychev % T8 5

X'-2yx+1 X x"H| = 4y’ (5-20y’+16y°)
7> R T 5%

y (5-20y'+16y) =0
TSHEDERMLR TS, FIZIE, (B y N EORIMEST L E 2
&0 R
t=as, t=b(s1)

OEOEHRT, ThEh

[lo, 0], [, y10, [0, 00,0x -y]]
EEHLOTHS,

y=alx+l), -y =b(x-1), x+y' = 1
ITho2EROZA[sUERLETOMCHO]EBMALECLETHE, &
Kicixyl bilid, oM E[00],[st]2ERETIMNOZEHRAZ[hk] ET
SE, [00],[st],[hkliEEA=ZABOHK LD C

r= s+t (s-1) - = 2s-1
DR D Poincare B O REDOARCH D, - T, B ~&FRARII
[r=2s),t=as,t=b(s1),y =alxtl), -y =b(x-1), x+y = 1, 5-20y"+16y’' = 0]

ThH, T

s= (rt1)72, a=y/ (x+1}, b= -y/(x-1)
B/BLND, tas, tb{s-DICHATHE, HFLLT

2tx-2ttyr-y, ~2tx-2t+yrty

s fl=

b, ,yll2WTHE L,
x=lr,y=2tr
ZZETHERNENALMNTC,
Xyl & 5-20y*+16y"
DEOEBBROLIERBOBR THE, WMilE by OBELTS,
xHy'-1 (Y 520y +16y" = (x'+y-1 T 5-20y+16y")°
Thd, ET D256y T y=1xX 2RALELDTH S,
Tschebychev % 18 3 #

X-2yx+1 B x4+ = 4y’ (5-20y"+16y") *

Lo, LLA, FEREODTH- T, FEE 1 ELTCx=2r
x4y =4, 3 yxtl 0 X = (yhsy+s) Yy

EBZLREE DO THD, HRIT, y=dxX 2K AL E,

y-SyHs = Mk = (k- 1) (K Hxe1)
THY, BROF L (ZDBERIIMC, B8 (=(V5£1) /2, golden ratio) ¥
HBAEBLIOTCHD, FRIAETHIDH . r=V2 X\ LD, (r=2)

Xty 4 @) Zyztl @) 2"+
OHHETHLN, HERXTESHTLING,

XMy -4 @) zhyzHl = 2+ (x-2) 2+

2+ (x-2) 2+ @ 21 = (24 (x-2) z+] B) 2£+1)°

#H®H. D&Y,



f(x) =z (x"-2) 2+ &) 2'+1
Br=2xOFEBXLTH S,
[1,-(x-2) (x+2) 1, [2, (x-2)°], [3,-(x2) (x+2) (x-1)"({x+1)7], [4, (x'-4x’+2)°],
[5, - (x-2) (x4+2) O-1) T{lex=1)71, [6, (x%-2) 3 (x'-4x™+1) '],
[7,- (x-2) (x#2) (Mex2x-1) (x'x2x+1) 7], [8, (x"-Bx"+20x'-16x+2) ],
[9, - (x-2) (x+2) (x-1) " (x+1) 7 (x-3x-1) " (x"-3x+1) ],
(10, (x-2) " (x"8x+19x"-12x"+1) 7],
[1], = (x-2) (x42) (K'-x"ax™43x+3x-1) " (x+xC-ax’-3x+3x+1) '],
(12, (x'-4x’+2) T (C-8x™+20x-16x'+1) '],
[13, - (x-2) (x+2) (x"+x-5xdx +6x7+3x-1) * (x*-x'-5x " Hx +6x"-3x-1) '],
(14, (x-2) 7 (3" 12x"+53x"- 104X +86x"-24x7+1) °] |
015, - (x2) (x42) (x-1) "Gt 1) PO 1) (e 1) P (x-da e+ 1) T (C-ax-dxor1) 7
[16, (x"-16x"+104x"-352x"+660x"-672x"+336x"-64x"+2) ],
(17, - (x-2) (x42) (x"x"Tx+6x"+15x" 10x’-10x +4x+1)
(" x- 70X 15X+ 10x-10x"-4x+1) 7],
[18, (207 (x-ax™+ 1) " (x"-12x"+54x" 1 12x"+105x"-36x"+1) 7],
[19, - (x-2) (x+2) (x"+x-8x"-Tx“421x"+15x"-20x*- 10x"+5x+1)
(x"-x"-8x+7X+21X- 1 5x-20x+10x'+5x-1) '],

[20, (x'4x™42) (x"-16x"+104x"-352x""+659x"-664x"+3 16x-48x+1) ']
INRHOEEAN AN BELLREEVE, H#HAL I 2RV EERTFNE
BFFTHS, £, FFREAL, FHBIEEMH a0 =(p-)R2 KON % TH
ROC, toHa7BECh)., >0, MEML= (0,1, ,n-1)TH Y,
FORMNAIFT gD g (x)=p ThH 5,

[3, (x-1) (x+1) ]
[5, (F+x-1) (x'x-1)]
[7, (xx-2x-1) (x'-x™2x+1) ]
[9, (x-1) (x+1) (x'-3x-1) (x*-3x+1) ]
[11 (F-xax™+3x%4+3x-1) (x™x'dx 30 4+3x+1) |
(13, (xxSx A’ +6x +3x-1) (x-x"-5x +4x"+6x"-3x-1) ]

(15, (x-1) (xF1) (x-1) (- 1) (x'x-dx™+dxk 1) (xxdx’-dx+1) ]

[17, (" x-7x46x™+15x-10x7- 10x+4x+1) (K 0x-Tx"-6x"+ 1 5x "+ 10x- 1 0x-4x+1) ]

[19, (xx™8x-7x+21x"+ 15x"-20x-10x+5x+1) (X -x"-8x+7x+21x’-15x"-20x*+ 1 0x'+5x-1) ]

¢ i3

I OBEAD sin OMFEAR SN LO T, 2 o> Tschebychev %
HAETbWI 0T,

y =24 (x-2) 241 & £+, n = 1-6

BRAA T < CHEB T, [22112ABHDC, HREBOMFEL REE L 7= % H O MR
DOREIEE 12 LW RE W, UTobol[22]0@BCRELELDTH
D, ROZ(AHMIREbOEFE W Cehal,
bHbAYREDL WELHLZE H¥oOL
EhoIZZAan TBWEHIICE
Vo T, BT 420 HICeAl ER-T(—®W&EHT S,

LasL., WaE, p=29 Ci

N,



Ay a8

Xk 3N 12X 66X 558" 165X 120x 210X 1 26x - 126x"+56x ' +28x - 7x-1
Mg=tlmodp ®REIZMEY . 2F 0.
fu(x) =24 (x'-2) 2+] @ 2'+1
Bimodq CRENMT HR L, HKECEENSS,

fi(x)=2+(x2) z+1 @ 2"+1 = (x'-4)° mod p

3. HIRE £ O Fourier E &
{8 3 X O §EH © Fourier 7T 5 (A'=E) £ L TH
A=
12 12 122 12 0
122 -2 -2 0
172 -12 1722 -1/2 0
12 -if2 -12 2 0
atbtc a b ¢ -l
By k-, EEEHAIL
[XE-A| = (x+1) " (x-1)" (x-i)
THob, EAM -G T5EAEEMELY 4 A,

cigen value | m eigen vectors
2} 2 (-1,1,1,1,0] [0,0,0,0,1]
1 2| [1,0,1,0, (ate)24b] | [2, 1,0, 1,3 (ate) 2+b]
i 1 [0, (-1-i)/(c-a), 0, (1+i)/(c-a), 1]
eigen value | m eigen vectors
-1 2 [-1,1,1,1,0] [0,0,0,0,1]
1 2 (1,0, 1,0, a+b] [2, 1,0, 1, 3a2+b)
i 1 [0,-1,0,1,0]

AR TAEAELEMS, BhERKabe BB LAV L bEGENH Y £,
H R # (& (finite prime field) (I FHK pBEO T LA kT
GF(p)=F,=p= (0,1, p-1}
fp & L@ 2 7 50 (notion) A 5,

=18

HIREF OB« pl KOS HA O p doffwz=m 4+
F[x]= (avtax+ax'+ - +a.x"": a € p}=pto p = p2p
nELRET, bOELTEpOAD pAOH O LK
p'= (f: f:p>pl=pp

ThH, AR E)EOFERLEKX (defining polynomial) i

x-x" = x (1-x""), 8 (x) = 1-x"'= (x=0)
T 7Y BB S (x) X x = 0 0% 3 BIEK (representing  function, characteristic
polynomial) C & % ,

q&iEp TOFRIKIER (primitive root) 2§ 5 L % FIR 7 — U = % (finite
Fourier transform, fFt)

[q): F' [x] »F"' [x] =p~r(p-1)
EROLHIIZE#RT D,
f(x) = Tprax’ = antaxctax’+ - +apx"
S
f(x) [q] (x)= (1-x"") Tpsa/ (1-q%) = Ty £(q) X'
EERTL, TOBYETRERSEME LTS,
prp=p2p O M A X
(ql: B/ [x]—»Ef[x] = pp = p2p
EEZLOBARTHL, ZOHBE,
Flx) = Ty ax' = actaxtanc+ - +apax” Ha,x"
(s
fix) [q] (x)= (1-x"") (Tiepra/ (1-q'x) +ap)
LE#RT D,

SO)= 1" LB p 1l OEWRBRHEORY O pl HE B HFEMHT, [~
[E7Z1F X | % Al 3 (once only operator, ichidodakeyo operator, ichop) & [ = = 71}
Tl S, X OFRED (VOB BEEBRTHILVHIEERNLS, RRTH
(coefficient transform) & & . F 7=, # 5 0 ZE# 47 F 4 Vandermonde 77 ¥ (q") T
&% Z kA6 . Vandermonde ZF # (Vandermonde transform) & & BE I R 5 .

T—VrEBMFO—HFEEXBLHEEEE =1, 20, aEEASED
ERIZRDEVWIMETHS, Thst, 7V 2 FRIBIBBXLTHOHRS.
O Z 0T, % WA 1T (sense, memory, imagine, action = smia, 4 2817 3 & 74 L JE & 2
BEDIERCHMBLCVDZOTHD, BhlqoPERESE T q' 2L

-



L (g lORARE -[q'1Th B,

T, FAAROMILE AR & R S A A AR O W T B © 6
5.
#l p=37,q=2

[2]:p~(p-1) = p~(p-1)

ZOHE. WA, D 0EERMOICHOEREEZ TL LS,
[3.1,4,1,59,2,6,53,5 89,709,323,
8.4,6,2,6,4,3,3,83,2,7,9,5,0,2, 8, 8]

Fog it T 2 B

£Ux) = Bx H8x +2x ™ 5o X T+ 2x 43X+ B+ 3 3 AT 62X 6
83X N 3 N T O B S x T 3X T S O 2N 0K S X X+

THhH, ZO7— U TW21F £(2) mod p (# % il F /Bl &, lave) (1 5 %

RT

[-12,10, 10, -12, 0, 8, 6, -3, -5, 6, -9, -5, 16, 16, -5, 17, -5, 1,

15,-3, 14, -13, -6, 11, -8, -3, 16, -17. -4, 9, 2, 13, 9. -5, 16, -9]
Hio, 21" o %i

[-3,-8,-8,-2,0,-5-9,-7, -2, -3, -8, -3, -3, -4, -6, -2, -6, -4,

-8,-3,-2,-3,-9,-7,-9, -8, -5, -3, -5, -6, -2, -9, -5, -1, -4, -1 ]
[2]" & Hix

[12,9,-16, 5, -9, -13,-2,-9, 4, 17, -16, 3, 8, -11, 6, 13, -14, 3,

-15,-1,5,-17, 5, -16, -16, 5, 9, -6, 5, 3, -6, -8, 0, 12, -10, -10]

RI'"O@ERE, 28, cORIPELESALT,
[3,1,4,1,5,9,2,6,5,3,5,8,9,7,9,3,2, 3,
8,4,6,2,6,4,3,3,8,3,2,7,9,50,2,8, 8]

Thd,

EosT, FlOX1=0DANZ b L4GRT,

X1 = (x-1) (1) (x-0) (o)

Bl %X,

Cx=1) {x+1) (ki) = (x- 1)/ (x=0)
ODEICHRBEZRVREEETINESARC LY, T EFREE, x=
2] L &

(x-1) (x+1) {x-d) (x+i) =x-1=0

17-

oo, A, BEM i CPL TR0 25 CHRIENEH S L
xAx=1) Ot 1) (k) = i (x-1) (x+1) (x+)

ERBMOH, (D) (x+]) (xt)= (XD /xR EEMW i oS E5HET
(prajection) P T4, 2@k, HEF. 2 F v & (involution) THh 5 = k11,
COx=1) (x+1) (xHi) )= (x=1) (x+1) (x:+i)

T AL (D) '=ax" T A S 1@ 5§ (partition of unitty) {3
D= (O d) (xed) Geti) = (=) (=) (i) 4 (1) Oeb1) (ki) =i (x=1) (x#1) (x-7) ) /4
= (1) (W (xei) + (1) Gk 1) it (xei) + (o) (ki) ) /4
MHBMANET. PIAE, LIZHETSHEFX, AWM. b L — R (trace)
T
(1+[21+[2]+[2]" 4

T¥, L. p=37T0HAE 1

(0,3, 16, -2,-1,9, -10, 6, -18, 15, -7, 10, -11, 2, 1, 17, -15, 10,

0,-10, 15, -17, -1, -2, 11, -10, 7, =15, 18, -6, 10, -9, 1, 2, -16, -3]
IhEORBE, HCETCHLEIITHLIN, KOLHITHD

value | i -1 -i

projector | (T4xtx'+x) /4| (1+ix-x-ix') /4 | (l-x+x'x) 4 | (leix-x"+ix’) /4

sort act, fact feel, sense note, know hope, will

. AL S E K
HIRE Lot Tk % a8 Poincaré-Mordell-Weil B & {7 #% % % 8]
THEHEA (elop) B EN TV D,

family of curves form polynomial case
(Whock) y' = x+gx+r F(1/6,5/6,1,x)
Euler y' = x{x"+qxtr) F (1/4,3/4,1,x)
Hesse yex+gxy+r = 0 F(1/3,2/3,1,x)
Legendre y = x(x1) (x-q) F(1/2,1/2,1,x)
Weierstrass y'= xHqxtr xR (112,5012,1,1x) | p = 4n+]
i xPURCE(712,11712,1,1-x) p = 4n-1

18



IHOLDHEFEATE, EMERDRANEKEL S > T 5, Hasse O R 4% o 0g
XM Dp2 17T CH—BHICENEES. ”/”‘
{5l Weierstrass family p = 199 f’ -
JEU A BB > — 1%
[3, 6, 15, 22, 30, 34, 38, 39, 41, 44, 48, 54, 68, 69, 71, 73, 75, 77, 84, 87, 95, 97, 99, --- ] { |
SITE. BEEAWAS (ITE RGN KT q=99 &M D, _2*0 TR g T~ ?ﬂ
p=-lmod4 T % H 6,
£(x)=x"V*F (7/12,11/12,1,1-x) = “.\ -100- ¢
X7 (188X +22x " "+42x " +21x"+145x+193x "+ 1 24x “+80x ,/
25X 32X +86X +136x"+112x"+63x +143x*+53x+128) \\‘% ”/{
AR ¥ % Fuchs-Legendre polynomial T & %, Hasse O R % X 5 6 | T
If(x)| < 2Vp = 28.21347196 LROK T, #xE \p=14.10673598 ® 5 0 # K \1
FORIE, R GHD X o TR LA, D H X Hasse O RS K 4372 L C r(x) [q] (C-1£V3) 2) = (11+1513) /2
W5, Thd, -1 R ELT, X1 %2620, 2 O£ 5 (residue matrix)
[x, f(x)),xep & coeff(f(x)) A= 1/p-f(x) [qx]x"-1 = 1/p-
100 - -38,-21, 46, -6, 70, 112, 20, 32, -108, 66, 26 ~
80 221, 46, -6, 70, 112, 20, 32, -108, 66, 26, -38
60 46, -6, 70, 112, 20, 32, -108, 66, 26, -38, -21
40 -6, 70, 112, 20, 32, -108, 66, 26, -38, -21, 46
201 70, 112, 20, 32, -108, 66, 26, -38, -21, 46, -6
07 112, 20, 32, -108, 66, 26, -38, -21, 46, -6, 70
20 20, 32, -108, 66, 26, -38, -21, 46, -6, 70, 112
401 32, -108, 66, 26, -38, -21, 46, -6, 70, 112, 20
607 -108, 66, 26, -38, -21, 46, -6, 70, 112, 20, 32
~80 66, 26, -38, -21, 46, -6, 70, 112, 20, 32, -108
-100+ 26, -38, -21, 46, -6, 70, 112, 20, 32, -108, 66 7
7= ) =B £(x)[q] (x) 1 0 p-1 AR T D E O BT H S p, Vp, | D i & La] %t BR %k & (cyclic simmetric involution, sci) Tdh 5, A'=E
nmThs, WHCS O3 PR E S (sei) /B L Cik. p=1mod 5 iox L TH 22 (@
g (2) = yHpzy+p’ ® y-f(x) [q] (x) ® x"'-] Up=F (1/3,2/3,1,x) [qix] [x*-1], 1/p+F (1/4,3/4,1,x) [qx] [x*-1]
IO DOEDHMEI@EA p O & &Ik, £DFEMWM, 2LV, preos(d) & LT DHTHSI EFRENTVD, F/, 7ICEL T p=lmod 7% L T,
(2] @HEOERE &, FEWIC, WS @

f(x) [q] ("), k e p-1 1p-F(1/323,1,x) [qix] [x-1]~ 1/p- F (1/4,3/4,1x) [qix] [x-1]

= 19 -20 -



Up* F(1/6,5/6,1,x) [gx] [x'-1]=
Hpsx™" - F(1/12,312,1,1-x) , x " F (7/12,11/12,1,1-x)
2@ e, b TRBTER V2L,
[p-3 {a+tb) ,a,a,b,a,b.b]
OB O SFEIZRDL & FMRE T %, (T-sci problem, 7-sci conjecture)
= BREORBIZHLTL, g=Ilmodp OFHITHM L T
p sci (& — % 8 3 sci(p)

2 X 2B scilp BFEETH L, SOBETIH, FRLTWS,

sei (5)=2,sci(7)=5,sci(11)=7

4. BHEHELAM7 — Y =2
EPRELOMEOH X —HOMTHS [l H) b 56 A
(convolution) & MEIEH 5 WSz D Tak~< 5,
B, ROLOEAD VERTOFO SOFERLELDODCH S,
f=03,1.4,1,592653,58979.3,23,84,.6264,3,
3,8,3,2,7.9,5,0,2,884,1,9,7,1,6,9,3,993,7,5 1],
g=[0,52820,9,7,4,9,4,4,59,2.30,7,8,1,6,4,0,6, 2,8,
6,2,0,8998,6,2,80,3,4,82,53,421,1,7,0,6, 8]
S iE & A O 4R ¥ 7 (coefficient form) T % 16 3 % 7% (polynomial form) (4
£ ) = x5 T AN O K A RO o e U TR RO e T A B
82 5K X I X N B 3N K AN b T 2 x4 B
FITH2X I X TX RO B S 3N X 6x H 2X HOx HSx a HAX X3
ThdH, Mgk DEHERTIT
fg =
[0, 15,29, 34, 39, 68, 117, 147, 132, 166, 239, 204, 287, 354, 335, 348, 422, 415, 392,

306, 484, 496, 501, 499, 598, 525, 536, 569, 617, 617, 697, 738, 721, 672, 775, 822,

937, 853, 850, 883, 924, 939, 1063, 1084, 992, 957, 1135, 1094, 1054, 1038, 1207,

1107, 1061, 1080, 1106, 989, 958, 865, 970, 919, 968, 832, 756, 811, 837, 635, 738,

759, 714, 681, 625, 603, 698, 617, 537, 612, 623, 492, 491, 470, 371, 329, 348, 334,

346, 281, 226, 284, 215, 137, 214, 177, 113, 181, 126, 73, 86, 46, 8, 0, 0]

HERBEOBEPFME- A A(2 A Y 2—3 3, convolution) TdH 5,
IOREEHORKRIT I CHEORKILI S0 CHDINL fg DO KT

81x50 = 4050 T 5, LOFI TH 3B ARKTCHS, 00BEE TIRHLETH
S, 1D 101 FBPER D E LT,
p=101nt1 > 4050
DD FTL,

4243, 5051, 5657, 6263, 6869, 7879, 8081, 0091, 9203, 9697, -
DEICEWRIZHFEST D, S p=423L L, #EF =phEZLS, pC
XM= 0HERNML, F0 6D 101 MO MIL

I, 31, 85, 90, 210, 228, 265, 316, 327, 459, 486,
I TARVERIE T T x™-1 O R AR (primitive root with respect to x"'-1) Cdh 5,
EOEHEYE mod p TORMBHE TIIAV, g = 31 & LT Fourier 2 [31]
¥z H,
FL31]=1r{x) [31] (x) =
[247, 1170, 3381, 3934, 2783, 1903, 709, 3451, 3522, 931, 0, 2264, 1584, 932, 711,
3900, 727, 1984, 2158, 3941, 3956, 1559, 2993, 3438, 382, 324, 1627, 208, 1510,
1931, 1465, 2591, 634, 3131, 2397, 1130, 2903, 378, 3167, 561, 1083, 395, 2098,
2111, 3886, 2802, 1152, 3240, 1296, 3564, 1681, 125, 1031, 1258, 1278, 2375, 929,
3963, 2520, 188, 38, 1881, 503, 17, 1639, 2114, 3207, 3882, 1347, 2594, 2832, 677,
4233, 1183, 319, 3124, 3628, 1779, 1322, 1725, 2224, 1430, 1823, 231, 3906, 572,
2194, 646, 1590, 966, 2949, 2424, 76, 1663, 1330, 824, 384, 2890, 3904, 1625, 1808 ]
gl31]=g(x) [31] (x)=
[225, 608, 1983, 2602, 3936, 2921, 2675, 1697, 416, 772, 2853, 4192, 82, 2496, 2142,
2255, 343, 3095, 2404, 3572, 1005, 287, 1790, 3768, 857, 3289, 2028, 3160, 694, 3883
503, 2498, 2809, 1501, 2115, 3597, 1146, 920, 3375, 2598, 4033, 3760, 2970, 2017,
582, 3707, 2546, 2321, 4006, 2842, 1735, 892, 272, 1632, 2922, 573, 935, 3967, 3751,
3368, 1227, 994, 3760, 2471, 2955, 289, 3221, 2889, 879, 4040, 281, 746, 3542, 1314,
2336, 847, 1809, 912, 3666, 1531, 687, 2533, 2055, 2234, 347, 2707, 4236, 3242,
1461, 3554, 3235, 3466, 845, 4146, 2087, 3468, 2907, 812, 2850, 3824, 2551 ]
T 0, B OHIL mod p T

»

fog =
[416, 2779, 583, 2152, 2705, 333, 4197, 1007, 1317, 1665, 0, 3340, 2598, 1108, 3968,
3004, 3267, 859, 2886, 3221, 89, 1918, 2804, 505, 663, 643, 2745, 3858, 4162, 692,
2856, 1743, 3089, 2630, 3513, 4059, 326, 4077, 508, 2129, 1692, 150, 2336, 2158, 133,
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150, 1079, 1444, 2587, 847, 1594, 1182, 394, 3687, 476, 3115, 3043, 906, 3359, 977,

4196, 2794, 3145, 3820, 1982, 4197, 2285, 849, 216, 3793, 2351, 125, 2767, 1524,

2659, 2639, 3374, 1622, 946, 1829, 408, 2911, 3939, 2651, 1865, 3952, 1614, 2533,

2069, 577, 1751, 444, 575, 4166, 788, 2093, 379, 301, 1254, 2248, 67]
ThD, BB EEIZ,. -1/100 mod p =42, 1/31 mod p=1095 (= L b
1710017311 = 46 [1095]
Téh b, HEoT
46 fog (x) [1095] (x) =
[0, 15,29, 34, 39, 68. 117, 147, 132, 166, 239, 204, 287, 354, 335, 348, 422, 415, 392,

506, 484, 496, 501, 499, 598, 525, 536, 569, 617, 617, 697, 738, 721, 672, 775, 822,

937, 853, 850, 883, 924, 939, 1063, 1084, 992, 957, 1135, 1094, 1054, 1038, 1207,

1107, 1061, 1080, 1106, 989, 958, 865, 970, 919, 968, 832, 756, 811, 837, 635, 738,

759, 714, 681, 625, 603, 698, 617, 537, 612, 623, 492, 491, 470, 371, 329, 348, 334,

346, 281, 226, 284, 215, 137, 214, 177, 113, 181, 126, 73, 86, 46, 8, 0, 0]
T, ZHAL L TOM fg(x)=f(x)glx) A £x),g(x) O H B Fourier % # (=
fFt) @ 3 5 B 00 47 R Fourier 25 48 (inverse finite fourier transformation, ifFt) (& % L \»
sl Mo HEARL TS, W (computational  complexity,
computational amount) {2 > v T (& i # AT B Fourier %F 4% (fast finite  fourier
transformation, fiFt) & OPARIIMEICEECH D,
B, SR HE
REEEY DA KROEHK
f(x) = x|
® & 1 J7 (compositinal square) f(f(x)) % ¥ 2 TH L 5,
(100 ®I R B EFR T
f(f(x))=
KoK 27X 43X 153x7T-225x -+ +343x 1235 4T - 1 X H Tx-4

[-4,7,-17, 47, -123, 343, -827, 1720, -3170, 5188, -7713, 10619, -13557, 16013, -17421,
17372, -16041, 14003, -11297, 7957, -4915, 3177, -3639, 4746, -3741, 2830, -4186, 5935,
-5757, -37. 4241, 2658, -5599, -734, 4763, -5566, -7561, 15169, 12309, -15538, -15027,
8752, 2105, -7053, 23246, 23449, -39231, -50546, 27339, 60002, 525, -32379, -10585,
-16544, -18567, 47228, 71343, -34418, -108899, -9697, 106265, 51593, -70004, -66174,

o LU

27193, 54116, 1161, -31181, -10477, 12517, 8687, -2809, -4219, 162, 1341, 423, -225,
-153,3,27,9.1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0]
ThH, ERBEECEREOBHOF R T2 rBLLMETTS, 40
B L BRR RN 1E-108899, 106265 CF L @ 2 i FOF(F(x))) Tk
-539624124407348535546332468834898758353683344716052,
528145208990995545028840896487860192178972363186417
T, AR D)) DB EITFHAL T kA2,
LLAirF g, @l A2 eE x"-1 & v (4 L& & H - C) 300000 > 108899+106265
BEORKAEEZEZH, - OB O 0+ 8o 385
300779, 301183, 301789, 301991, 302597, 305021, 307243, 308051, 309667, -
METT, Sipl =300778 =2-101-1489 #E 2 £ L r 5, x"-1 mod p D AR
i
1, 6068, 7296, 7910, -+, 295155, 295389, 296626
TY, | CHVEIZ "1 mod p TORMBIRTS, 2T q=729 & LEL
k9, F=300779 T
flql (x)=
53141x" 424 1070x"+63492x ™+ -+~ +256015x'+257440x™+1 16459x+2 =
[2, 116459, 257440, 256015, 185408, 227172, 12569, 160332, 24566, 61735, 149907,
261867, 71399, 31181, 157968, 222111, 228109, 161685, 261757, 204663, 79092,
146789, 220704, 63227, 161076, 196710, 297867, 273388, 263644, 194277, 110259,
266487, 10216, 253504, 75336, 166035, 73234, 73385, 190790, 97906, 168475,
93579, 94799, 202872, 123191, 228031, 63969, 11988, 258292, 192946, 1090,
210447, 280636, 200921, 52762, 102173, 111131, 80580, 159489, 4962, 210674,
136389, 212205, 214447, 91047, 114034, 293300, 98609, 169733, 201055, 280319,
35714, 184034, 13552, 270410, 256420, 161859, 45282, 296914, 269807, 181060,
285307, 189835, 274960, 263465, 254930, 168608, 110633, 94286, 235501, 186414,
169545, 3763, 276075, 55291, 19762, 149593, 200047, 63492, 241070, 53141 ]
W T, MBMEICIHX) mdpZHALAGOEI, B2 X (2)=629 T,
for =
[629, 121379, 28203, 227555, 51419, 145308, 167481, 8463, 66199, 250010, 247307,
269381, 271193, 271725, 149881, 229415, 283356, 38059, 127086, 283132, 173824, 63368,
160003, 169912, 243316, 44629, 204164, 176720, 288391, 262908, 23187, 98814, 171510,
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285534, 224929, 192807, 182929, 156636, 62830, 44445, 45406, 237700, 205958, 275073,
164313, 48557, 268711, 87719, 275280, 289567, 147942, 203887, 16587, 281008, 36782,
171555, 220166, 300478, 261245, 87391, 290264, 237711, 241754, 220920, 120023, 16717,
97262, 126298, 269180, 216917, 241115, 210685, 267123, 44874, 144231, 78777, 182137,
59731, 65130, 298618, 277344, 251605, 73688, 205905, 236409, 257642, 147026, 58970,
136377, 207226, 238257, 83027, 331, 64243, 186010, 291342, 211095, 48723, 25423,

126397, 193351]
7. <1101 mod p = 2978, 1/7296 mod p = 144989 = J b
14101 [1/7296]1 = 2978 [ 144989 ]
e | R A (lave) & LT
-2078f0F( 144989 ] = f(f(x)) =
[-4,7,-17, 47, -123, 343, -827, 1720, -3170, 5188, -7713, 10619, -13557, 16013, -17421,
17372, -16041, 14003, -11297, 7957, -4915, 3177, -3639, 4746, -3741, 2830, -4186, 5935,
-5757, -37, 4241, 2658, -5599, -734, 4763, -5566, -7561, 15169, 12309, -15538, -15027,

A

8752, 2105, -7053, 23246, 23449, -3923 1, -50546, 27339, 60002, 525, -32379, -10585,
-16544, -18567, 47228, 71343, -34418, -108899, -9697, 106265, 51593, -70004, -66174,
27193, 54116, 1161, -31181, -10477, 12517, 8687, -2809, -4219, -162, 1341, 423, -225,
-153,3,27.9,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]
ThaHrhZ LPERESND,
. MMy = IxT8, p= 101 DA,
flx) = (x"+47x+78) "% = (x'+47x+78) "
Zmodp CHHEVHMEALELZS, BEHEOK R
f(x) modp=
X276 33K TN
T334 25K 63X T 85X+ 33N 00X M +5x " HA9x M+ 34X +35x "+ -
F13x7+ 145+ 89x + 1 dx7+1 2x+ |
ThHY, REER=p=101 OHELHEX x(x"1) TOE SR mod p T
£ (x) = rem (F(x) x (x"™-1),x) modp=
Tx " H33x 25K H63x T HBSX 33N - +O0K 64X HABX H TAX HOBX H24x+] =
[1,24,-3, 74, 48, -37, -11, 9, -27, -50, 20, 43, -14, 14, 59, -20, 18, 12, -3, 6,
-43, -1, 34, 33, -39, -22, -15, -50, -8, 9, 35, 4, -20, 17, -20, -18, 72, 42, -8, 76,
53,-22,9, 27, LI, -26, -6, -2, -49, -7, -8, 11, -26, -33, -50, -34, 34, -23, -43, 19,

=25

-26, -20, -21, 43, -37, 24, 50, 38, -28, -17, 9, -3, 21, 11, -14, I8, -26, -30, -24, -34,

=42, -5, 16, -34, -21, 42, 37, -3, 8, 30. 35, 34, 49, 5, -2, 33, -16, -38, 25, 33, 7]

THhd, KOREE, p= (0,1, -, pll= 101 OHEHETHE LX) =Fflx) &5
Z & (pointwise equal) & v 5 Z & T, M. H(x) 1L 100 B, F(x)IE 150 )k %
FACT LB (HMEA L LT %A 5 (formaly different) ,

AR p o 5t % 050 (£ A% T, characteristic, generating polynomial) (% p
DERTORTOERDH(FEXLE LTI O CAVIZEKLT, - OHHEK
TOMEZE M (R &R, residue polynomial) 23 £(x) T4, Fourier ZHIZE - o |
TR L] DT, BB %k % 8 K L B2 (vacuum space) & B BE L |
S & ideal O AR T (generator) & & X 1+ ) A B (residue ring) ¥ E X TV AR
L

8 (x)= |-x"
ST, xx"=xd{1x")=x3(x) T ¥, xx" % space polynomial & FEA T,
TO—DORYPLEEZDZ L L TEL, WEAM Fourler THIT 5(x) Lo
EmbhoThsh,
p=101 DFMHE q=21c L 2 EHT
X+47x+78 (2] (x) =
12X 26X 48X 3 Ix M - 4 22x HAX 10X 23x - 4d X +27X0- 22425 =

(25, -22, 27, -44, 23, 10, 4, 22, -5, 43, 46, 15, -40, 7, 44, -35, -3, -35, 42, 11,

-16, 8, -27, 47, 34, 33, 29, 5, 31, -32, 33, -26, -40, -44, 39, 24, -40, -36, 18, -11,

47, -20, -2, 38, 49, 24, 2, -20, 11, -34, 30, -24, 28, -2, -23, 45, -50, 33, -41, 12,

9, 40, -6, 48, 11, -11, -43, -11, 13, 44, -30, 47, -19, 8, 21, 22, 26, 50, 24, -14,

22, -20, -6, -2, 16, 31, -6, -10, 37, -35, 8, -26, -44, 17, 6, 31, -48, -26, 44, -12)
ThYIKARLHBLEbOORTY, BRI (DR =50%T 2> EHH
% (Legendre symbol) ¢ #1|

f(x) [2] (x)= (x+47x+78) """?[2] (x) =
XXX R e ] =
Elbqb oL L=l § 1, 1,0, <0, <h=1, <1,20 4, <1, <1, 21,01, 0, <F, =1, 1, -1,
L-L 1, 1L,-L -0, L= L, -0 -0, L, -1, -0, kL -, 1, -1, -1,
O Y T PR PR R R DR R PR (R GRS RS ) RS A PSS A PO T S T
[P TR PR R O R R O R RO R R R R PR RIS R A VR PR RS (S S B
AEohET. 2modp=-50=51 T+ LR -[S1] %Kt &
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-(MHaTxHI8) PR (2] [51] (k) =
33x7425x"-38x 16X 332X - AL 3T A8 27 3x 4 24+ 8 =

[E 24, -3, -27, 48, -37, -11. 9, -27, -50, 20, 43, -14, 14, -42, -20, 18, 12, -3, 6,

-43, -1, 34, 33, -39, -22, -15, -50, -8, 9, 35, 4, -20, 17, -20, -18, -29, 42, -8, -25,

-48,-22, 9, 27, 11, -26, -6. -2, -49, -7, -8, 11, -26, -33, -50, -34, 34, -23, -43, 19,

-26, -20, -21, 43, -37, 24, 50, 38, -28, -17, 9, -3, 21, 11, -14, 18, -26, -30, -24, -34,

-42, -5, 16, -34, -21, 42, 37, -3, 8, 30, 35, 34, 49, §, -2, 33, -16, -38, 25, 33]
AFELRD,

fo (x) = rem (f(x) x (x'"~1) x) mod p =

Tx""433x"+25x 63X T HBIX 433X -+ +O0XHEAX 48X HT A +IBX +2dx+] =

[1,24,-3, 74, 48, -37, -11, 9, -27, -50, 20, 43, -14, 14, 59, -20, 18, 12, -3, 6.

-43, -1, 34, 33, -39, -22, -15, -50, ;8. 9, 35, 4, -20, 17, -20, -18, 72, 42, -8, 76,

53,-22,9, 27, 11, -26, -6, -2, -49, -7, -8, 11, -26, -33, -50, -34, 34, -23, -43, 19,

-26, -20, -21, 43, -37, 24, 50, 38, -28, -17, 9, -3, 21, 11, -14, |8, -26, -30, -24, -34,

-42, -5, 16, -34, -21, 42, 37, -3, 8, 30, 35, 34, 49, 5, -2, 33, -16, -38, 25, 33, f]})
twdasl, Lot 9 & TcTFoRiL 100 koA ¢+, 100 ko®E 7
MERBEIINE ST ET, 2@ 7 Z % Poincaré-Mordell-Weil &, & %\
136 B — # B (congruent C-kernel) @) trace @) 1] a, 42 O T,

x-apxtl, a =7
DED . -OHTATR) 2] [S1] (X p2 WA D T pl KD B(x)= X" TD
M%), 2% 9. @ - #4495 # (quotient-residue resolution)
(x+47x+78) "= q (x) § (x) +r(x)
r{x)= - (x"+47x+78) " [2] [51] (x)
9 7 (quotient) &5 47
(x™+47%+78) "7 18 (x)
DERBEZEELRGBE Lo TWaD, p& | O pI RIBRET D EWY
FF=pTHh
dx (1-x"") /dx =

(LX) +x LX) (1p™x) +p'x (™) 7 (1-p'x )+ +pPix (x7-1)/ (1-p™x)

Cd 5. — #E Vandermonde @ 17 ) (generalized Vandermonde mawix) (% | T ¥ i kL
LMo RFEAVAS, KT,
dx (x"'-1) /dk = x (1-x"") / (1-kx)

-27 -

I S - N
x (1-x"") 1 (1-p*x)
x (1-x")/(1-p'x)

x (1-x") 7 (1-p™x)

1-x’

D x OFEERBEOMEICE ST pKIE T

(2L pbopl KEMAD p kT2 MW
Fllx]= (artax++a.x": a3 e pl=p" =prop=p2p
0 I A AT
f(x) = avtanct - +aax®
LB b &, q=p b LT, B p1I3MHINBLTC
actaix+ - +apx”™ [q] (x) =
C1=x™") Cao/ (1=x) +a/ (1=gx )+ e/ (167" x) + 851)
= {1 +F(p) x4+ (p™) X7+ g5 (1-x™")
EVILOTE, SFED, X OEBERELOH )= 1 OZEBEF
bbb, p2 ZHAOEMIL GRE) O Vandermonde Z 4 (2 = TIEH B Fourier
T L BEA TV E T HY) A4 %8 W] (invariant space) & 72 = T % O G 3. Fourier
4 (Fourier property) . 2% 0, F=EMEBEERASHED L RICRD)MNKRET S
ZEiE % Fourier EMTHLAMTT, B an(1x") DAL TY, ZOEMNM
MO S& Lt R0 T,
S(x)=1x""=1iff x=0
ORI xELEIEF0THED) (=xis0) bz beT,
Hl. #oROWHE
H AT # (relatively prime) 72 % 0 2,

fx) = artaix+ - +apax"’
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g (%) = butbix+ - +byax”’
e L. ¥
h(x) =g (x) F{x) = cotext - +epax"
BEEHIORLEDIIRLBETCLLI 2, B3I 20%R a0 CIX)NFCHE
OB ITREAFICEEZIMTLH L, 2F0, X" EEETGML T,
G flx) it 1" o R T
1 = £ (x) k {x)
ERLEBAXNRFETLHLCT, #oT,
h(x)=g()/Fx)=g(x)k(x) mod I-x"
NKHDH GO T, 4R Fourier B & OB ¢ X, Ktz
FOx) Ll ()= 001+ (p) xt-- +F (p) ¥
DEFRES F(P) 2 0 LI T LT, ZhIT HE I REBRTFE D
Wz ETT, Z0HBE. s(p)=gp)F(p)2HELT
s(x)=s(1)+s(p) x+--+s (p™) x™
E LT, i Fourer B (q]l" #F 2 L LW CxET:
s(x) [q]"(x)
LlzBLELI R, RS ZOoONH
fx) I 1x"" @ B F (F(x) is a factor of 1-x™")
flx) & 1" 1T B v (2 3 (F(x) and 1-x*" are relatively prime)

& % JE K O i (quotient of polynomials) 0 B4 (L B0k & A W 5t & ¢+,
f#l. p=101,q=99 f(x}=x"""F(1/12,512,1,1-x), f(x) / {(19+1 (x) )

oA AL A R £ oM B8R 0 Weierstrass 3 H8 2 (2 5 90 A HiE D {0
HEEA (=clop) TT. 5 DOHE p=10 TH IR (primitive root) [

2,3,7,8, 11,12, 15, 18, 26, 27, 28, 29, 34, 35, 38, 40, 42, 46, 48, 50,
51, 53, 55, 39, 61, 63, 66, 67, 72, 73, 74, 75, 83, 86, 89, 90, 93, 94, 98, 99
DAOBHD ETHR, FIZIEq=9%2FXEL LI,
(p-1)/4 =25, F(1/12,5/12,1,x) = -3Ix 427 +3 1x"-50x 425X 1 5%7-3 143 3x+1

T,

fix)=x"""F(1/12,512,1,1-x) = x"* (70x"+19x"+59x"+23x"+25x"+5 | X +30x+7x+20)
T4, Hasse D FRE R0

[F(x}] < 2101 =20.09975124 -

BTFoREfx)E )] ROEKEERLEZLD T,

T——<
40 1
+
.
20 % o T
b & an" R %° & o o
o, c‘o%‘“, aoo°°A 2 A
L B b T TG YR
n° e o ©0 amo SO
° e oo © L. w 0
-20
-401 A
bt

WM. AR Fourier EROBH I ()0 CcT, WEOHER
[-18, =+, 19]
DFERH O+ < T OB T, Hasse OFH T Z A IR & A2y h @iX-20, -19, 20
DIWTT, T, WA
(19+£(x) ) [99] (x)
DFEBIXTSATOCHLYEFANGHTRFEELEY. D,
fix) [99] (x)+19
LIXRA2 EF,
£(x) [99] (x)=
10X 43X 1 3% 12"+ 100+ 1 8% +0x™- 6% -6x™-0x"+ 1 [ x™+2x"-2x"+ 1 6x"-6x“+7x"

SR T I B 1 26X 3x 1 2k 6x - 16X+ 19X 465+ 18X ] k1 Tx

+14x"-8x 15" 2x"0x - 3x - 1 0x X - 1 8x "+ 2x - 1 0%+ 10x 74 3x - 3x -6 - 1 2x -6

Ax - 10x 154X - 8x X 1 S Tx 3 H 12X 10X+ 14x M1 5x 7 5 U+ 12k 2

F10X™- 14X 10x7-8x ™ 1 8x ™ 12x #1137 14x " ox - 6x " +6x - 1 5x -1 2x“-x “+6x - 18x -3 "

S2x B A 5X 2 10X -3 H 14X 4 TXCH6x - 14X+ ]
T, ZOHEIT LN N KOO T R EORKIL 0TSkt
ELEEA, LoL, Qo)) [9] () 0FEEKIcT-<T 198 mMmb Y
b, L, BAMSE Gavr) DK TR L E 4
h(x)=(19+f(x)) [99] (x) =
OX™H22x " H1OXHEX +TX "+ +16x +33x +26x +25x 55420 =

[20, 5, 25, 26, 33, 16, 9, 17, 14, 23, 37, 17, 16, 1, 25, 18, 7, 4, 25, 13,
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18,5,19,32, 7, 1, 11,9, 5, 29, 21, 31, 24, 34, 33, 9, 31, 22, 12, 4,
24, 11,28,4,19,9, 15, 13, 7, 13, 16,22, 29, 9, 19, 21, 1, 23, 9, 16,
10, 17, 4, 11, 33, 30, 8, 19, 37, 13, 23, 38, 3, 25, 7, 16, 13, 31, 27, 26,
36,2, 26, 13, 19, 35, 17, 21, 30, 10, 13, 13, 28, 37,29, 7, 6, 19, 22, 9]
TH ., EO modp TOW IO F L
[-5,-20, -4, 35, 49, 19, 45, 6, -36, 22, -30, 6, 19. 1, -4, -28, 29, -25, -4, -31,
-28, -20, 16, -41, 29, 1, 46, 45, -20, 7, -24, -13, -21, 3, 49, 45, -13, 23, -42, -25,

-21, 46, -18, -25, 16, 45, 27, -31, 29, -31, 19, 23, 7, 45, 16, -24, 1, 22, 45, 19, -10,

6, -25, 46, 49, -37, 38, 16, -30, -31, 22, 8, 34, -4, 29, 19, -31, -13, 15, 35, - 14,
-50, 35, -31, 16, 26, 6, -24, 37, -10, -31, -31, -18, -30, 7, 29, 17, 16, 23, 45]
ThHY ., ZO fourier ¥ (991" =-[1/99]=-[501% ik
m (x)=-(19+f(x) ) [99]1 [50] (x) =
[-48, 44, -3, 23,9, 42, -43, -40, 16, 4, -23, 4, -46, 34, 25, 17, -41, -35, 11, 39,
-34, 32, 49, 21, -2, -44, -23, -28, -10, -8, -49, -18, -14, 13, 10, -25, -5, 36, -50,
-42, 46, -35, 2, -48, -28, -50, -7, -47, 30, -4, 19, -41, =11, -31, -19, -20, 1, 3,
227, -14, -37, -1, 47, -34, 37, 15, 50, 13, -13, 48, 28, 3, -26, -37, 10, 29, -1, 19,

11,12, 6, 50, 17, -23, -10, -39, 23, -31, -16, 43, -1, 36, 38, 40, 41, 11, -11, 12, -49, -19]

k. 1 % 9 3R (coefficient sequence representation) X AL %, H ¥ (-t
19+ (x) = 194" (70x"+ 19x"+50x"+23x +25x"+5 1x+30x"+7x+20) =
707 19x 459 235 425%™+ 5 1™ 4305+ Tx "+ 20x "+ 19
THhHY .,

six)=

AT 0K T X -6x - 22X 3 8x - 5x - 22x M 2 40X - 3dx - Tx 42 20K

-20x " +30x"-40x"-35x " +25x " +33x 425X - x - 48xHOx + 1 0x +3 1x"-33x - 44x"-28x +4
LT, ALK (ged) DERX
m(x) (19+7(x) ) -5 (x) (x"'-1)=1

ER/RTVD,

hoDEEELL-BRIELT O TLRVWRBOBELRALHEL,

FlxiE, EEo
£0x) = F(1/12,5/12,1,x) = -31x*27x 43 15505 +25x" +15x"-3 1x+33x+1 =
70 (x+30) (x+62) (x+70) (x+74) (x+76) (x+84) (x’+56x+49)
TThb, ¥ LEVWCELRATF

231

F(x) fged (x"'-1,f{x) ) = x"+56x+49
EBEZHL, EOHMEF = p TOBIECOCRHFRENEET L, &
FMERICp=101 & L., FEBRE LT, g=8% L5+, WM
[8]"=-[1/8]=-[38]
ThdH, e ZTAD P OEW & L Fourier B A M5 5 L
hix)=-(x"+56x+49 (8] [38] (x))=
50x"-36x"-30x "+ 10X x4 1"+ 255 32 I 106 +36x"- 1 1K 3Tx- 1 5%
HF2TXMH3 X290 A 1 S 38X 2 18X M 25X 2x 24X 34X 2 T+ 5
13X IO 14X 46X+ 30K 32+ 19x X 33 T 2 16x 10X 3 1 x 7
34x7-19x 345X S 0x T+ 1k 36x 38 47X H50x T +H8x 3 1 Tx - 16x "
+27x7-21x"-46x"-3 1x"- 50X 24x " 44" A+ 1 3x M 1 5% +x 7 28x A+ 3 T4 6%
-45x427x - 14x 345 36X H6x 451 0x 7 +49x - 32x % 3x T+ 1 9x - 8x 2%
~32x X 36k - 4dx - 1Ax T IX3 1X- 15X+ 36X +32x -2 Ix '+ 12747 x+24
R"ELhD, Zhid
h(x) (x+56x+49) = (S0x+37) (x"-1) +1
EEWLTWS, 20, 3 x1 T hO)iE x56x+49 DT Th B, K8
RARFAULERCIEAMBOEN DL L ¢, BO< F oI E
BhDHAEENH D,
20 0. RS O R B R B
1/ (49+56x+x") =
1/49-8/343 - x+0/343 - x-496/16807 - x*+3905/1 17649 - 1’
-4392/117649 - x+242047/5764801 + x"-1905632/40353607 « x "+ -+

EHMBEF=p=101 THHELX

S22 "33 3 0x 38k 38X T+ 50X ™ 1 6x7-39x 4+ 30x 4 30x " +45x" +50x ™+

I T 0K 220X 15X 28+ 20x+33

OX"HUTOZEHEA L FR25,

5. 4 [R @ # Fourier % # (finite fast Fourier transform, ffFt)

T Bl GES LD, B oK S M, Vandermonde 1T 51 @ 53 fig &
B (factorization theorem of Vandermonde marrix, iVm) @ i ¢ 4 %, Vandermonde {7
A V= (OBOTHCHS,

BlAE, 12=223DHA, X1 =00 x (2% Lk k5 48T 5 (sparse
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matrix) A, B, C # ¥ %2 4,

-

A =
1,0,0,0,0,0,1,0,0,0,0,0 ~
0,1,0,0,00,0,x0,0,0,0
0,0,1,0,0,0 0,0, %x,0,0,0
0,0,0,1,0,0,0,0,0,x% 0,0
0,0,0,0,1,0,0,0,0,0,x, 0
0,0,0,00,1,0,0,000,x
1,0,0,00,0,x%0,0,0,0,0
0,1,0,00,0,0,x,0,00,0
0,0.1,0,0,0,0,0,x,0,0,0
0,0,0,1,0,0,0,0,0,x", 0,0

mammummaaQHOJ
0,0,0,0,0,1,0,0,0,0, 0, x"
B:
1,0,0,0,0,0,1,0,0,0,0,0 ~
0,1,0,0,0,0,0,x%0,0,0,0
0,0,1,0,0,0,0,0,x%,0,0,0
1,0,0,0,0,0,x%0,00,0,0
0,1,0,0,0,0, 0, x"0,0,0,0
0,0,1.0,0,0,0,0,x"0,0,0
0,0,0,1,0,0,0,0,0,1,0,0
0,0,0,0,1,0,0,0,0,0,%,0
0,0,0,0,0,1,0,0,0,0 0 x
0,0,0,1,0,0,00,0x" 0,0
0,0,0,0,1,0,0,0,0,0, %", 0

0,0,0,0,0,1,0,0,0,0,0 x" ~

C=
1,0,0,0,1,0,0,0,1,0,0,0
1.0,0,0,x%,0,0 0 %%, 0,0, 0
1,0,0,0,,0,0,0,x,0,00
0,1,0,0,0,1,0,0,0,1,0,0

53

D& E,

ZOFT IR A (= 17 5 8 $ 47 AR, marrix factorization) (3 Hf % 7% 12 = 2x2x3
12 = 2x3x2 L

5L07T,

0,1,0,0,0,x,0,0,0,x%0,0
0,1.0,0,0,x%0,0,0,x,0,0
0,0,1,0,0.0,1,0,0,0, 1,0
0,0,1,0,0,0,x"0,0,0, %", 0
0,0,1,0,0,0,x0,0,0, %', 0
0,0,0,1,0,0,0,1,0,0,0, 1
0,0,0,1,0,00, x"0,0,0,x
~0,0,0,1,0,00 %% 0,00 x

ABC=CBA=V = (x")=

r LLLELLLLL L N
L x 5, & o K K X, X x"

Lot alawt, 2% 1 &t st xl
Loahaoml bl ol 1oghat
L] 4 5

— Y '
Lok, 1; % i, 2500 1 xx

5 1] ) 3 6 [ “ 2 7
L, k%o wf ot X't 2l x

" 6

a1, o Lol Lol Lt 1
Lo, &, x% x, x X x x X, N

L, ot Lt xh 1, xt e
ot xhxl L o X, LXK

1 ¥ 4 2 s 4+ 1
Lokt oafoad, o 1Y, of ol wh

n 0 v 8 7 ] 3
i R LI L T

B =
o o 1,0,0,0,1,0,0,0,1,0,0,0 =~
0,1,0,0,0 x,0,0,0 x,0,0
1,0,0,0,x,0,0,0,x% 0,0, 0
0,1,0,0,0,%0,0,0, 10,0
1,0,0,0,%, 0,00, x0,0,0
0,1,00,0,x"000x"0,0
0,0,1,0,0,0,1,0,0,0,1, 0
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0.0,0,1,0,0,0,x,0,0,0, x L 0,0.1,0,0,0x"0,0,0,x% 0 J

0,0,1,0,0,0,x,0,0,0,x,0 0,0,0,1,0,0,0 x",0,0,0, x"
0,0,0,1,0,0,0.x0,0,0, | B: =
0,0,1,0,0,0%x0,0,0,x, 0 /o1,0,0,0,0,0,1,0,0,0,0,0 ~
0,0,0,1,0,0,0 x°0,0,0, x' 0,1,0,0,0,0,0, x,0,0,0,0
Ci= 1,0,0,0,0,0,x0,0,0,0,0
rumumm&memqow 0,1,0,0,0,0,0,x0,0,0,0
1,0,0,0,00,x%0,00,0,0 0,0,1,0,0,0,0,0,1,0,0,0
0,1,0,0,0,0,0,1,0,0,0,0 0,0,0,1,0,0,0,0,0,x,0,0
0,1,0,0,0,0,0,x,0,0,0,0 0,0,1,0,0,0,0,0,x%0,0,0
0,0,1,0,0,0,0,0,1,0,0,0 0,0,0,1.0,0,0,00,%,0,0
0,0,1,0,00,0,0,x"0,0,0 0,0,0,0,1,000,001,0
0,0,0,1,0,0,0,0,0,1,0,0 0,0,0,0,0,1,0,0,0,0,0,x"
0,0,0,1,0,0,0,0,0,x" 0,0 0,0,0,0,1,0,0,0,0,0,x", 0
0,0,0,0,1,0,0,0,0,0, 1,0 ~0,0,0,0,0,1,00,0,0,0,x J
0,0,0,0,1,0,0,0,0,0,x" 0 =
0,0,0,0,0,1,0,00,0,0, 1 ~ 1,0,0,0,0,0,1,0,0,0,0,0 ~
~0,0,0,0,0,1,0,0,0,00x 7 1,0,0,0,0,0,%,0,0,0,0,0
EThiE, EbLb =100 0TMEETHNCH D, 0,1,0,0,0,0,0,1,0,0,0,0
ABCi =V 0,1,0,0,0,0,0,x"0,0,0,0
MRMT A, £, %K. 12=3x22 LT 0,0,1,0,0,0,0,0,1,0,0,0
A= 0,0,1,0,0,0,0,0,x0,0,0
- 1,0,0,0,1,0,0,0,1,0,0,0 ~ 0,0,0,1,0,0,0,0,0,1,0,0
0,1,0,0,0,%,0,0,0,x, 0,0 0,0,0,1,0,0,0,0,0x" 0,0
0,0,1,0,0,0x,0,0,0, %" 0 0,0,0,0,1,0,0,0,0,0,1,0
0,0,0, 1,000, %,0,0,0,x" 0,0,0,0,1,0,0,0,0,0,x" 0
1,0,0,0,x,0,00,x"0,0,0 0,0,0,0,0,1,0,0,0,0,0, 1
0,1,0,0,0,x,0,0,0,x" 0,0 ~0,0,0,0,0,1,00,0,0,0,x" ~
0,0,1,0,0,0,%0,0,0, 1,0 & % fin [ % 7 (ranspositional representation) % & ¢ % Bl
0,0,0,1,0,0,0,%,0,0,0, % AB:Cy ="CBIA =V
1,0,0,0,x% 0,00 x',0,0,0 LU S
0,1,0,0,0,x%0,0,0 %% 0,0
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Euclid-Vandermonde factorization theorem
Let V= (x"), and x*-1 = 0,
n=mxnx o x (> 1) be any representation of n
Then there exist degree n matrix Ai, Az, '~ ,Ax such that
AA: - Av="A - TAJAL =V,

non zero elements in each row and column of A, are n,

& AL BB 8 ) Vandermonde T HI O R s Iz 2/ 5 7, 2F D
nxn = {(ij}:ij e n},n= {01, n-1}
n = o xme (ne> 1)
DY TG 7 d k@O n® guage F & n X XS (= (n:n) -correspondence, n. to n
guage , bi-n. correspondence) D FIZ 3 iE A Z L TF ., puage. DEN . X @
BOBEHERGEZLOE, B 21 30=23x DB E TR

-
PSRN S TIT
PANRANNN AT

SAAS 2Ll L7
PR DLl

AR Ll
i P

0 s X

AN Al N 525
At X MR M s
ppe KR N 5L X
b X AN
i ARLAREXN N S X

L S
E L L L LARE A
WOTIITES: RN

@ LT, AOEFERICIEEE S (modular weight, x' OO ) A 251 T
B H . b5 (start point) i € n & # & (terminal point) j € n DM O FEH T —-EH
TEPELOBEBOR(HH VBB mod n &b Loz CEH, =
U moduar weight tagged Vandermonde graph @ 43 % % B (factorization theorem of
modular weight tagged Vandermonde graph) T & % ,

=i mREME, DED  u= [u - ue 3K (v-ary number, system)
X u-1ff A BH (u-ary expansion, digit) @ 8 & 23 F 2 ¢, B 203,
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u=[3,14,159,2, 6, 5]
HEHTo
n=[1,4,14,21,3,4]
O3FE 43, WERTTH2LFELLER-2 TV ET N w-EED 1L 5D
K% (digi) T4, V2 = 1414213562 - ChH AN EBROMKE S L+ B2 kT
Elun, BT, T EMBOBESS,
6x5 = 30, 30x2 = 60, 60x9 = 540, 540x15 = 8100, 8100x14 = 113400
ThHN G,
n = 1x113400+4x8100+14x540+2x60+1%30+3x6+5 = 153533
Tdn B, 153533+1 = 153534 = [1,4,14,2,1,4,0]
Fl.u=[2543],x"1=0
WA n=120=2x5x4x3 Tdh D, Bl A KD 22115 T, 74
i= [y s s, 0]
FlLira, A=@B2B@BoMocsBRWT0T
je [2, i iy id= {[s,ininid:se2={011) = [¥12] (n/2) + i mod (n/2)
a, = x” (si mod n)
ThoH, ¥, WlaE., ATiko = RSE3IERE . v = [{2s53)iiEs A
W
i= [, in is, ], t = 2x5x4 = 40, q = 2x5
je 40, iy id= {[s i, i i) s e 4=1{0,1,23}} = [in] (nit) + i mod (n/t)

a, = x" (sqi mod n)
LLTHLAD, A L 441754 10 4 matix) Th B, ZOLILLT
Vandermonde 1T % @ F K - (= M7 5) g — o

AMAA =V = (X)
B@FoRD. VEHPRITH 2O TE# (transepose) 17 41 0 WA i+ O F T h #
WMT &5, ZORBELTEE (row-fitst, row oriented) i &, I, BE5,

x @5 3 (index, exponent) Bl {j iZ/ > TWH DWW TH L, TH

o fl A%

(b)) = (ca) (dy)
DEICITORIBEDTHO i ITTORIOMTHY x DHERIT sqi & 2o
THEY, iBEXBETHHLErLETWS,

i= iy iz, i, i, j = Linja g o]
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ij =1 (jixSx4x3+ jixd4x3+)s%3+j:) mod n

T EETIL,

matrix i J

A (Rl5,4,3] (R5,43]
As [2[4,3] (2,431
A (2,583 H2,53]
A [2,54B]] [(B2,5.4]

¢ k£ 9 (2 47 43 A7 (radix, position) @ & #t (A&, permutation) 23 {T b 5, 4 O H
Ak, WE @ o B R R o T {4t (mediation) & T# [ L | (rotation, send hand
by hand)
(hy i, j, k)= (h, k) (h, j) (hy iy = Ch, i) Gi, ) G, k)

Wb, SOHBEREBMITFXCH D,

2, 3 M3 AR Fourier Z2#iz oW Clk, k<o TWWHOT, X
O ERTIZIED S,

k=4
a:=n mod 27
a:=n mod 9: b:=floor (n/27) : ¢;=b*9+a
a:=n mod 3: b:==floor (n/9) mod 3: c:=floor (n/27) : d:i=c*9+b*3+a

a:=floor (n/3)
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T bL&ELED, AR Fourer iR (F IR M ¥ Fourier ) ITAEW 4
YLO%EB. F = E, Thh, 20LIREROBEESERORH PME -
BMBAEL S LOMRIEERS CHY Ak S8 OWTT,

® X 2'=16 @ ftFe o [B] B

\ 7

LY L Y
SN
\N\VA7.
\\\)G(//
AXXXX/

4 EBEWELOTCTR, EROANARERCGRERMoBIC)BESH
TWwWET,

- 40 -



FoEiE, i »3EEICERATRVWE LD TY . i delay resister &
LTOEMUEOBEZ L TVET., 2OLIRLOARRCR - ©HK
W L 7= 1 % 4L 4% 3% 4 (information  prosessor) 03 % & %2 fk HE design (X M|
HhHMRESRTT.
Lo f Tk

16= (242) "2 = (2x2) "2 = (272) 72 =27 (242) =27(2x2) =27(272)
BHEAOKE LEFIC oW TRLELEN, AROBERIIT

2.3, 4=242=2x2=22,5,6=2x3,7,8=2"3,9 =32, 10 =2x5, -~
BN TbEFGLEHEZ b TV ET, HiC. ARELV-TH,
FROBQFABORKBEERL TV O THREMTLENDTT RO,

LEHHEOBAOFEALRH T L, (FR)EAHMMHALBRET <TZD
BIcBL T,

BElT 2,03, 4 & "o & WEIC B S fF [ R (A (3. Bl 2. (L%
Ko random RRITO b6 b+ oRE AR TEAMEEE b

fii

&0 T, It @ Fourier ¥ F' = id (X% M 1T (= sense, memory, image, action =
reproduce) (= 1 % T HBEEE T T 6 | AEfiESo EABER, Ko, £

(lifelet) & BE R E 25, (I HA T REERED ) 6 (EICEOFHFENE £
RTWADTEHZLWHLE(FEITIEBE->THET,
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