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1. introduction, definition and notions
ZIZTHE., ARE LD, BrEM AR (hyper-elliptic curve)
C: vy = xtax"+  tamxta. = f(x)
& T DRELH LR (= resultant transform polynomial, &-polynomial) (22>
TE%25,
%1, AR GE)HE
F,=GF(p)=p={0, 1,-, p-1}
&z, EHFEIA DT (= Legendre symbol) % (odd prime)
(alp)=#{xep:x’=ainF}-1 (=a*"* mod p) €e{-1,0,1}
b A
1.1 R
& #E 3N (resultant) DR KR F & L TEHKZOTHALE S, KFEHLEL
TIHEEEZRRT (conceal) & 2 WX T (eliminate) (ERFE %2, (ZZ 7 0H
B B) & LTRHWS, #l 2,
f(x) ® g (x) = resultant (f (x) ,g (x) ,x)
DX HITE L, ¥HEFE (elimination product) & & FEL,
£(x)® (x-y) = f(y)
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f(x)® gx)= (-1)"g (%) ® f(x)
fX®Exhx))= fFH® gx)) (fx) ®h(x))
f)®Ex)/Mx)= fFR®gx))/ X ®hkx))
fR®gx)"=fx)"® g(x)
fX®(Exy) @h{y))= fx)® gxy))® h(y)
IREOHEENHD, LEIRIIAPBLERLE XL TH LV, HEBHXM
HILbERTAWNWLNDZ ENREZVOTIOL) REBEERAWE,

Bz o, RO, BB =V, B&H o (= (1+45) /2, golden ratio)
QOMFR(E D) 0F, E, BMTREATE X, V2 +o, BREMWEHKT
55 i3, ELEFNOD (monic) EHEFEK

t-(x+yz2)=0,x2=0,y+1 =0, Z-z-1 =0
D& E
(- (x+y2) ® X’-2)® y+1) @ 2'-2-1 =
t+9t"*-8¢’+30t*+691°- 12*-78t'+4t'+237"+2281+89
A% (monic 72 ZBIEA DK FE XA monic 724> 5), monic THBHZ LM (FHEL
< TH)RD,
— % # & =X (general resultant) i
® (fi(x),, f.(x))
DEHSITET, AR LK), -, LA TEWIZHE] (relatively prime) TH
HLERBHRLTEBY, HHEK
g (x)=fi(x) fi(x)/fi(x)
DFHE fN)OREETTOLRALELE i) L DKRFEOES
1TH1(H BN EATHIR) TH D, BT, FRFLI—EKALK)= x-a OHEIT
Vandermonde's matrix (determinant) T3 %, i %X
® (X2, x*+1, x*-x-1)=-125 = .5°

1,-1,0,-1,-1,0,0
0,1,-1,0,-1,-1,0
0,0,1,-1,0, -1, -1
1,-1,-1,-2,2,2,0
0,1,-1,-1,-2,2,2
1,0,1,-2,0,-2,0
0,1,0,1,-2,0, -2
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1.2 #&#5 1% 3 (resultant coefficient)
REEKRKTOBBELOROBEHEOHED 2HIZIT
fo (e ue) = £(x) ® x™Hux™'++ +Umt X+l
E LT, (®DFEENITH - %, /& Y5\ Legendre Fn (p 13E B L )
a = 2u,  ,unep (fi(ur, *,ue) /p)
EEHE L. BEE L E (resultant transform = £-polynomial) %
a) f(X)DKRE o BHFEEDOHE
Ef(x) = xX™ax™ '+ +ax" +panx"+ - +p lax+p”
b)) f(x) DR n RBEDOBE
bn = 1+ait+: - +an
CE(x) = X" +bix™ '+ +bax""+pbaix™++ - +p" ' bix+p"
LEERT D,
WAz R $ % TE R (coefficient polynomial = 1-polynomial) &
B (t) = Ve (x) ® t+ix+p
£ B, UX® t+x+tp ITTZLFEF D T)
EEDHHA L LT, &l - FEFEF (Simura-Taniyama  theory) 12 & 5 & .
LE()=0 DIR a i3

o = \p e° = \p (cosBisin6)
DEDEZHTHD0D
- (2Vpeosd) t+p = (t-a) (t-0)=0
EHWRBRLTVWD, VBRI E, UXREFRETHEING,
Cf (x) ® +tx+p
EEEEFRTLK)= 0 DEL (real part) . DF Y. x = 2Vpcosd & t+tx+p
ARALEZLDODREIZZA2 > TWS, 2% V. Taniyama-Shimura property 3
nf(=0
DHRIT ST Hasse K [-2Vp, 2VplIC BT 2 EH TH D LW Z L Th B,
1Z HER % £ TE R (normalized coefficient polynomial = &-polynomial) j%, #Z %X
221 BELE=HD T
EF (1) = nf (Npt) = VEf () ® f+Vptx+p

TEBEIND, ZHiX. fx) DORE (V) TOEXER. 229,
Tschebysheff % IE 7\ /& B (Tschebysheff expansion) i:{m. 2RBIR,

Tschebysheff 2 IHZIX x = 2cos(6) & L=k & D 2cos(nd) % x DEEA &
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LTERBLELDTREZD nBARTH B, DF .,
t(x) = Vsl © sx-s-1
Thbd, BRIT. EF<HDRATWVEEBY
(1, x], [2, x*-2], [3, x-3x], [4, x*-4x’+2], [5, xX’-5x*+5x], [6, x*-6x"+9x*-2],
[7, x-7x*+14x’-7x], [8, x*-8x*+20x'-16x+2], [9, xX-9x'+27x’-30x’+9x],
(10, x"*-10x*+35x°-50x"+25x*-2], [11, x"-11x"+44x’-77x’+55x>-11x],
[12, x"%-12x"+54x’-112x°+105x"-36x"+2],
[13, x"-13x"+65x’-156x"+182x*-91x'+13x],
[14, x"-14x"*+77x"°-210x"+294x°-196x"+49x"-2],
[15, x"*-15x"+90x"-275x"+450x"-378x"+140x’-15x],
[16, x"*-16x"+104x"-352x"°+660x"-672x°+336x'-64x*+2] ,
[17, x"-17x"+119x"-442x"+935x"-1122x'+714x’-204x"+17x] ,
[18, x'*-18x"+135x-546x'*+1287x°-1782x"+1386x°-540x"+81x"-2 ],
(19, x"*-19x""+152x"-665x"+1729x"-2717x’+2508x"-1254x*+285x’-19x ],
[20, x*-20x"*+170x"-800x"*+2275x *-4004x'°+4290x’-2640x"+825x"'-100x™+2 ]
RETHB, REEBLEN
Ef (x) = x™rax™ '+ +ax" +pa.x"*+- - +p™ax-+p"
o
Cf(s) = s™+p+ais (8" "V +p™) + -+ +a01s"? (s+p) +ans™
DHTHBENE, FEsr e s+bsxtp DORBREFHET I LT kY,
Tschebysheff 2 HX B K
EF (%) = ta(X) +aiter (X) +++ +ar1x+an
NELNDZIDTH D, b, a it Tschebysheff £2 £, & 5\ L Tschebysheff
ZE# (transform) & #EHE T H DN E Y b ML 72V, Hasse-Taniyama-Shimura
property X Tschebysheff transform O ERBKHERDOTH 5,
il 1.
Y = x-7X+14x-Tx+3
ZOBEMMBOTES (genus) i 3 THB, DF Y, 7 IR Tschebysheff £IA
ROFEE 3 721 @ shift, Tschebysheff-shift ZTHN, (RO L ) THh 5,
LT ORITEYE C-BO xyz-ZZM [-22]° TOBRTT -
Ef(x) =t (x) +aitz (x) +ax+a; = 0

[xy,2]: E£(x) = Ef(y) = Ef(2)= 0, p = 3 ~ 2671
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ERT—20—EiE. [p,apn b, o] IZDWT :
(3,0,0,01,[50,0,1],[7,0,0,01,[11, 0, 0, 441,[13, 1, 9, -17],[17, 0, 0, -66],
[19, 0,0, -130],[23, 0, 0, 821,[29, -1, 57, -991,[31, 0, 0, -81,[37, 0, 0, 2541,
(41, 24, 315, 2480],[43, 4, 125, 336],[47, 0, 0, 1921,[53, 0, 0, -144],

[59, 0, 0, -701,[61, 0, 0, 6801,[67, 0, 0, 7521,[71, 7, 227, 1001],[73, 0, 0, 9861,
(79,0, 0,-281,[83, -15, 317, -2587],(89, 0, 0, 140]1,[97, 21, 347, 34931,
[101, 0, 0, -762],[103, 0, 0, 241,[107, 0, 0, 4621,[109, 0, 0, 1078],

[113, -26, 499, -6108],[127, 6, 365, 15321,[131, 0, 0, 1546],[137, 0, 0, -1104],
[139, -22, 401, -61081,[149, 0, 0, -1790],[151, 0, 0, 212],[157, 0, 0, 7941,
(163, 0, 0, 1186],[167, -57, 1577, -25771],[173, 0, 0, -2142],[179, 0, 0, 2244],
[181, -2, 479, -8281,[191, 0, 0, 25361,[193, 0, 0, 1988],[197, 32, 699, 11592],
(199, 0, 0, 7221,[211, -33, 219, 16131,[223, 19, 759, 85031,[227, 0, 0, -2604]

DEHTT, prtlmod7iZxt L Tix, fRESER T

t (x) +k = x*-3x+k
DEETTNbD,
t:(x) +k ® t:(y) +k = (y-x) (L+yx+y*-3)=0
M5, Lissajous curve & L TEEEFF[-22]° KLRNET HHEHEIBEONE
T, Wik, CTERTIRIFERICAET SEE V6 DA T,
B,.pztlmod7,p=ftlmod7 L2BEHEMNGETE R, 2F 0, LX)

=0 DMiTp=13~2671 OFFH T 780 & & 380 @ T¥ ., WRD LT 2:1 T,
ZFORAOHFORITIO L D T,
70
601
Sl]q
g 401
30+
20

10+
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2EOSMOMMHFEIT, EEORHATIT

2-sin’ (3x) +1 *sin’ (x)
BT aMmENSIZETLED, 2FE Y, sin’(x), sin"(Gx)IZ 12 DE
STHATEIOTLE Y, DI Nix T4 (conjecture) TT, 72 &,
b sin’ Gx) Al THEHSICIE, P LEERDIN AN T EA,
BICHRD 2] 23652 LIIHENPTLE D, 40, BOFEENTIE. p
DREZZ I0FETHRELTALADZZLIITEEEAN, MILAREHICH
LWEBEEN BB TIHIREMEDHDIBE T, A I T TRRTIX

y' = x-7xX+14x-7x+3

angular distribution, p = 3 ~ 2671

p#*l mod 7, p=1=1 mod 7

sin’ (3nx) , sin® (x)

ThHd, AT, p2tl mod 7IIRIET S

t:(x) +k = xX’-3x+k, k = ai/p”
DEEORIIKRD LD Th D, WX CER) OFTHAIE sin’ Gnx) & B %
LTW3,

p#tl mod7,p=3~2671
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22 -

N4

il 2
y' = x'-11x°+44x7-77x°+55%-11x+5
ZOHBAE L 11 (RO Tschebysheff ZIEX O 5 7213 @ shift T,
HEBOBEBZTp =3~ 161 ETOF—F TN, EEAF—ZIIKRDO &
5 T3, [p, a, by, cp do, €] :

[2,-1,-2,-4,-8,-14], [3,0,0,0,0,-1], [5,0,0,0,0, 501, [7,0,0,0,0, -1],
[11,0,0,0,0,01, [13,0,0,0, 0,301, [17, 0, 0, 0, 0, 4621, [19, 0, 0, 0, 0, -1284],
[23, -2, 55, -160, 1726, -59801, [29, 0, 0, 0, 0, -2406], [31, 0, 0, 0, 0, 3596],
(37, 0,0, 0, 0, 21941, [41, 0, 0, 0, 0, -4350], [43, 16, 247, 2344, 21402, 143792],
[47,0,0,0,0, 14316], [53,0, 0,0, 0, -55681, (59,0, 0, 0, 0, 35441,

[61, 0, 0,0, 0, 372101, [67, -5, 257, -1229, 31263, -1160571,
[71,0,0,0,0, -464101, [73, 0,0, 0, 0, 139701, [79, 0, 0, 0, 0, -21186],
(83,0, 0,0, 0,-92401, [89, 3, 343, 635, 52835, 676831,[97, 0, 0, 0, 0, -136468],
[101, 0, 0, 0, 0, -443521, [103, 0, 0, 0, 0, 102190],[107, 0, 0, 0, 0, 312841,
[109, 26, 525, 7800, 107582, 11790041, [113, 0, 0, 0, 0, 181704],

[127,0, 0,0, 0, -1896461, [131, -16, 423, -4632, 82738, -7566241,

[137, 0,0, 0, 0, -317594]1, [139,0, 0, 0, 0, 121161, [149, 0, 0, 0, 0, -1996061,
[151, 0, 0, 0, 0, 407002],[157, 0, 0, 0, 0, 5199721, [163, 0, 0, 0, 0, -335076],
(167, 0, 0, 0, 0, 413694]

y* = x"-11x°+44x’-77x*+55%’-11x+5
G(x)=0,p=2~167
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IDHEAEbp-rtlmod 11 DBAIL, EEAKLE AT
Ef(x) = ts(x)+k = x’-5x"+5x+k
DODETY, #->T, ZH oD, FEEOX (x,y) & xy-FHEHICEE L 72 b DI,
kx{#HELZ
X-5x+5x+k- (y*-5y'+5y+k) = x*-5x*+5x- (y*-5y’+5y)
= 1/4~ (y-x) (2% +5+V5-xy+xyV5-2y?) (2x°-5+V5+xy+xyV5+2y?) = 0

EWVOEAREFEI22] KRETLIHEA, 20, VYV —YaEH
(Lissajous ellipse) D Eiz®H W 3, QoDEM)

y' = x"-11x’+44x"-77x*+55x’-11x+5

[xyl: Ef(x)=Ef(x)=0,p =2~ 167
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BEDRED, xyzzZETORSAFHIL, —BROBEENS TT A, FHWVWiE(H»
YD LS REE T,

MHT, ZORBIIHE =D p =2 ~ 67 DEMEE T, 2012.0629.17:43 D Z
ET, Mbo t -] (Whatd'état) L B -7-DTY, £ T,
vy, DX LEEBIZ, DD BONR
EELBTREDD, DR
p#tl mod 11, p =21 mod 11
WX > THBEIZRENET, Ehoid, p2tl mod 11 DB D 2 {EE,
p=xlmod11 DL D 68T, KRIL mod 11 DEEMRIKDE 41 TL X 5,
[23, -2, 55, -160, 1726, -59801, [43, 16, 247, 2344, 21402, 1437921,
(67, -5, 257, -1229, 31263, -116057], [89, 3, 343, 635, 52835, 67683],
(109, 26, 525, 7800, 107582, 11790041, [131, -16, 423, -4632, 82738, -756624],
INHIZHLTHLEBR LEBRORITIKRD L I TT,
y' = x"-11x*+44x’-77x’+55x*-11x+5
angular distribution, p = 3 ~ 167
p#tl mod 11, p =%l mod 11

4sin’ (57x) , sin’ (nx)
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i 3.
y = x7-23x"4+230x %131 1x"+4692x°-10948x "
+16744x"-16445x°+9867x"-3289x’+506x°-23x+11
det = 2161 . 346.2323
p=3,57
nf(x) = x"-11x°+44x’-77x’+55x’-1 1 x+k
k=-1/3"", 3186/5'"" , 57140/7"""

FROBEINOHEREp=11DHEETIZ, ttX)+k =0DFETHD & T
ENDTWAIDOTTRKkDERHE TCETWERA, RKEHAEXD Y £7,
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LA, SOHEFIETIE.
£ (w,e o un) = £(x) @ x"+wx' ™+ +un x+un
@ Legendre 55 % n = 11" = 285311670611 EIHE T+ AL E R H Y £, %
DY AR THAECDOTT, p=11, 13, ~REFBRETHHENER
HWEATLIY. LA2AL, pA 100 2ASHHEOT—F B0 KER
/L TY,
p=47
x7-47x7+1034x"-14147x"'+134890x°-951938x7"+51 54396x*-21906183x”
+74144004x™'-201619660x”+442473416x"-784384692x”+1120549560x"
-1282801080x™'+1166182800x°-830905245x "+455657715x *-187623765x"
+56071470x"-11593725x°+1545830x"-118910x°+4324x°-47x+23
RETIRESITLEO N, LELBKIFEZETLE A,
Tschebysheff 26 T 21T 4 % A0 X 72 2 TH = (Tschebysheff shift) (2 -2V Tid,
PlxiE, RESEE2DOBER2ETIE
p=zxl mod 5, p =+l mod 5
Lo T, MmN
sin’ (2nx) , sin’ (mx)
WHMENAZ L3 LB TWELE, #il 2T,
y' = x-5x°+5x+1 = (x+1) (x*-X’-4x’+4x+1)
TOEEXRT—Z X
[p, a, byl
[3,0,1], [5,0,01, [7,0,6], (11,2, 18], (13,0, -12], [17, 0, 20], [19, 2, 34],
[23, 0, 381, [29, -8, 541, [31, 4, 46], [37, 0, 12], [41, 12, 98], [43, 0, 501,
(47, 0, -34], [53, 0, 48], [59, -12, 1341, [61, 4, 126], [67, 0, 42], [71, -6, 106],
[73, 0,241, [79, -6, 122], [83, 0, 501, [89, 8, 1741, [97, 0, 0], [101, 16, 246],
[103, 0, -130], [107, 0, -1501, [109, 16,2621, [113, 0, 681, [127, 0, -90],
[131, 18, 298], [137, 0, -108], [139, -14, 282], [149, 28, 414], [151, -8, -2],
[157, 0, 601, [163,0, -142], [167, 0, 621, [173, 0, -401, [179, -16, 3421,
(181, 8, 198], [191, 30, 5621, [193, 0, 81, [197, 0, 200], [199, 2, 394]
DEH>TY, prtlmod SOLEIF, a,=0 THEZ L., S0 EHE
BLIAAN
t: (x) +be/p = x*-3x+k, k = bu/p
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LW EY, ASHOKRTIE

>
~—

THD

3 ~ 2099
3 ~ 2099

sin’ (2nx)
X’-5x+5x+1

2

y' = x-5x*+5x+1

y
+1 mod 5, p

p#+*l modS5, p

P

<

<

°
o

%Aw ON OOQoo ¢ %

e ¢ ,28%028 oF

— 2% Se 9 o

3 308

3 &

o 0
%o g’ 0%

¢ O
<

R Se.wdo
Y

DX D REA L Tschebysheff ZHADKREA q=3,5,7, 11, 23) 72 &

DL &

+

+1 mod q
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L oT, Fikg= (g-DR2izxt L, g-1:1 DD HHE
sin’ (gx) , sin’ (x)
BEENLHNLZ N OMBEERRSH D £3, A E, B 1 0F 2 KE
q=1,2,3,7,11,19, 43, 67, 163
COBELRERNRHV ET, q=19DHF AT
¥y = x"-19x""+152x"-665x+1729x"-2717x°+2508x%"-1254%°+28 5%°-19x+9
[3,0,0,0,0,0,0,0,0,0], [5,0,0,0,0,0,0,0,0,262], [7,0,0,-3,0,0,3,0,0,-1]
DEIITp=TTp#tlmod 192 H B 5T, EHEGAEHLEAN
X-9x'+27x’-30x’+9x+k
DHETHEH Y E¥ A, q& LTiEp =29+ ROBHFILBEKL TV DD
RRYLRERREELND, 1,3, 7R2,5 11,23, 47742Y, Rbf, £
Yo TRZWD T,

2. FEM AR L BEN S DR
59, Legendre D% HK
P, (x)=Yren (n+r) V/ ((n-r) Ir!*) « (-x)
=Yren (-n).(n+1) /11 (-x)"=F (-n, n+l, 1, x)
DENPLIRDEL & D,

UT DKL, Legendre ZIHX F(-n, n+l, 1, x) DFRE Fa THELED
DODORTT, HEMAEKE n Tm=F(n, ntl, 1, x) &> T, (n, m)
DRIZBRATRLTHY FT. ZRFENRENRNILEZERLTVET,

Example 1. p = 101
[n,P.(x)],n,x € p,p =101
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T HEE

BB Hasse DR R, oF 0,
2\p =2V101 =

20.09975124

T9, p=

101 (25t L

16 = -5/6, 25 = -1/4, 33 = -2/3, 50 = -1/2, 67 = -1/3, 75 = -3/4, 84 = -1/6

DBFICHBROEBORBRTENE T,

755&{215 F, =

{0,1"..

p-1}=

p T® Fuchs ZIHK T,

F(1/6,5/6,1,x), F(1/4,3/4,1,x), F(1/3,2/3,1,x), F(1/2,1/2,1,x)

DIE

2[F (1/4,3/4,1,x), 3|F (1/3,2/3,1,x), 4]F (1/2,1/2,1,x)

D& DA H B Hessian range [-2Vp , 2Vp JOEEIZH 0 £ 7,

T, ERENBAEROEK
F(1/6,5/6,1,x)

F(1/4,3/4,1 x)

F(1/3,2/3,1,x)
F(1/2,1/2,1,x)

y'= x’+ax’+b
y'= x (x’+ax+b)
y+x'+axy+b = 0

y' = x(x-1) (x-a)

(Whock-family {K#7)

Euler-family
Hesse-family

Legendre-Family

WKRIELTWET, VA ¥ a b T R (Weierstrass-family)
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y' = X’+ax+b
Xt LTk
x® F(1/12,5/12,1,1-x) if p=1 mod 4
x P F(7/12,11/12,1,1-x) if p = -1 mod 4
MIIELTWABDOTT, TTLOH, p2 1718 LTk, #3{E K/l 4 (least
absolute value residue, lavr) & U TEN—B/MICEZT D =1,

2.1 Example p=10111
KOEIE, PLKEVEHRDFEE D F(n, ntl, 1, x) DEDFERIZHNVT
DR T,
[n, #{P.(x):x € p} ], p = 10111

10000 °

8000 1

6000

4000
o o o [-]
2000}
0 o
o o ° o o
2000 4000 6000 8000 10000

MNiwm. &b group D H DX
F (1/6,5/6,1,x), F(1/4,3/4,1x), F (1/3,2/3,1,x), F(1/2,1/2,1 x)
T. RD group X
F(1/5,4/5,1,x), F(2/5,3/5,1,x)
Td., BEZKE FEEDOFEHOMOBEBRIZIT
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F (1/8,7/8,1,x), F (3/8,5/8,1,x)
F(1/10,9/10,1,x), F (3/10,7/10,1,x)
REBNHVET, FLALDOHAD random TH B & THiE, MLNDHR
RMERHDZ L ixHERDOTT, (R BHEETIIL 2L L bREMIC
R BRI SHAEELRKOIMANRTHD Z LITHETT,

2.2 fREE 2% HX (coefficient transform polynomial, ctp)
AHIR{E
F,=GF(p)= {0,1,-,p-1} =p
TEz25, ZIHK
f(x) = artax+ax’+- - +ax"
REEBRZEN L. & p TORLHR (primitive root) r 2% L |
n' =nt+l = {0,1,...n}
ELT, GUZZAREEILED D EEAD)
flr] (x)= Zken' () x"
= (1-x*") (ao/ (1-x) +a/ (1-rx) +ao/ (1-r*x) +-+ +ad/ (1-r'x) )
LEBETDH, £FEOnZBALTEF TiX
(1=x"") /7 (1-r"x)
Ep2 ROEEXNTHDINE, BRIIp2RDODEEAXNTH D,
Dk E
(cf) [r] (x) = c (f[r] (x))
(f+g) [r] (x) = fr] (x) +glr] (x)
£r] (sx) = flrs] (x)
REOHERDH D, 2F Y, £ D IXMER (lefi-additive) £ 7> b 1L R HEH
(right-productive) T& 5,
AR r it 4 B A 52 #/E A F (coefficient transform operator, cto) [r] 3.
HREEDO 1 EED p2 RUTOZEKDET p-1 1K vector ZE[H]
w=F"[x] =[1,x,, x"*]
@ Vandermonde 1T 3|
V= (06
IZE DML
[r]: F*'[x] - F'[x]
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Td, - T, 77 »FNF L FEH (Vandermonde transformation) & V> D
BHBEESDLVWEBRVETHR, FH, FUDETRMNEZOT, ELY
. MAOEEENET,

Vandermonde 75| V = (+*"“")[ZERIFTFI TS . BEGEEBMEE L
£9, ¥, ZOEMIIT. BARZ — VU = Z# (finite Fourier transform, fFt) T
LHVET, F=id £ (& =1, x =i = -1 2 %55) Fourier 24 0> F A< 4
HHBKILTHDTT, -

i, MEL2METTA. #¥0oLERNIRM FTREE4E LR
DT,

WHLHT DRzl ZIZhh%
BbWEHELE BHLIE~ENA
INDOREATH D5
WLEHET o0 ExLE TWELE
EIMEIDE L T EFIMLRE
EWombZATLI I,

BB OFIE, 1~ o5 L& (= who how what feeling) 232 ¥ ¥ A1,
fFil. p=171, f(x)=F(1/6,5/6,1,x)

LoHBe. REE[6]=11 TH %S,

F (1/6,5/6,1,x) = 1-61x+30x"-65x'+26x"-54x"+1 1 x°-26x'+22x"-6 1 x’+10x -4 7x"'
ThY. F,=F1 THEHEX2KROEFIZHHEIINL TS, (Deuling property)
24 (X’+70x+63) (x+18) (x+43) (x+37) (x+38) (x+52) (35+x) (x+32) (x+27) (x+33)
)3 . Hasse D RHE XX

F (1/6,5/6,1,x)| < 2\71 = 16.85229955
T9, p = 71 OFLER (primitive root) D—2{Lr = 7T, ZDLED
Vandermonde B [7] 2 E X THFEL X D, EENPL,
F(1/6,5/6,1,x) [7] (x)=

(1-x") (17 (1-x) <61/ (1-7x) +30/ (1-7x) -65/ (1-Tx) +26/ (1-7'x) -54/ (1-7°x)

+11/(1-7°x) -26/ (1-7'x) +22/ (1-7°x) -61/ (1-7’x) +10/ (1-7"x) -47/(1-7"x) )
Td, REMNIZFHETS L,

£(x) [7] (x)= Zn<p-1 £(7)x" =
3x7-12%%-9x+5 X +2x7-6x " +1 6x°+6x+ 1 1%7°-4x - 14x+3x M+ 8x7-8x"-2xM+7x*

I+ 2x % 12X T S T 38X 2 - Ox -5 6% - 1 3% 1 2+ 86X
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2xH43x7x - 10X+ 12X+ 3x 7 +8x +8x - 2x M +5x 7 +1 0% +2x *+13x *-8x - 12x *
+4x"-16x"-8x"'+15x +14x’-1 5x°- 14X+ 12x°-3x+ 14x"+9x’+12x*+9x-1
T3, x°, x% x5 x5, x5, x5 %7, 1% % R OE RN 0 T, Hasse DR
EXPOBRBITTRTHEME 16 LL T THHI LR TEET,

BEEKELT, x=KQP)DOHFIL VX CHBITHE0S | HED
sin-FRIIERA SN TWVDLERBVETS, RAX.FELVWZ EITHED ERA,
GERAFE. BRE, RBROBIBRERVEREEZX DI LITERICE
HOIEBERIELELRVET)

FERAREBLZENNICOWTIL. FEEE Q LN (T . HE. EE ?)
T, K LT, —RUAOEFOREOFIL, 2 iE. F(1/6,5/6,1x) [7] (x)
DIEOK., ZOHEIX[p6]. ZHZ 72\ & A Vandermonde & #2 1 7>
HLREVET,

f(x) [7] (x)=
68 (x+30) (x+14) (x+17) (x+8) (x+51) (x+48) (x+34) (x+66) (x+60) (x+47)
(x+49) (x+55) (x+36) (x+37) (x+54) (x+33) (x+67) (x+58) (x+56) (x+43)
(x+4) (x+13) (x+25) (x+19) (x+38) (x+68) (x+18) (x+64) (x+9) (x+44)
(x+27) (x+7) (x+1) (x+22) (x+24) (x+2) (x+26) (x+20) (x+57) (x+59)
(x+50) (x+65) (x+69) (x+29) (x+15) (x+12) (x+31) (x+45) (x+39) (x+62)
(x+46) (x+52) (x+53) (x+23) (x+61) (x+40) (x+63)
(x+28) * (x*+2x+44) (x*+53x"+41x+34x*+29x’+13x*+36x+21)
TT, EHEEAF D irregular B F & x i
(x+28) (xX*+2x+44) (x*+53x’+41x°+34x’+29x’+13x*+36x+21)
DEEOERF T, KEOMIZ1+248=11TF, LirL. Zhik
(1/ (1-x) -61/ (1-7x) +30/ (1-7°x) -65/ (1-7’x) +26/ (1-7'x) -54/ (1-7°%)
+11/(1-7°x) -26/ (1-7'x) +22/ (1-7%x) -61/ (1-7°x) +10/ (1-7"x) -47/ (1-7"'x) )

68 (x+28) (X42x+44) (xX*+53x'+41x°+34x*+29x*+13x+36x+21) /
L (x470) (x+6) (x+32) (x+42) (x+16) (x+10)
(x+5) (x+3) (x+35) (x+11) (x21) (x+41)
DRENPLERTWNDDO THRTT,
MRS AR D — B ORI 1 O p-1 Rk x = ™0 FRALEME
D #e 1HE 8
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(x-1) (x+1) (x*+1) (x™+x+1)=0
DR, D% Y. Gauss, Eisenstein DEHDHEE KRV T, EXIEpIzR2dZ
LTV, M. LROBTOMEE L, Vp, p OTALTY, EApDLER
E % (normal) . ¥ 7= ILFFB{L (non-degenerate) & FETY, 1, \p & Xi&1k
(degenerate) & £ 5,

F(1/6,5/6,1,x) [7] (€%¥®) k=0 ~ p-2

POl i e '

‘." * 601 s
AN
¢ \
; 20 &
f SR !
| -60 -40 -20 UL7 20 40 60 {
% -201 ‘;
N 40 4 /

..'/
*, 60 1 e

Z O3 E 1L Gauss, Eisenstein D &b Ze vy, 7, £1 2% L TiX
F(1/6,5/6,1,x) [7]1(1)= -1, F(1/6,5/6,1,x) [7] (-1)=p
ThHbH, > Tp=T11,F/6561x)[7] (x) DHEIF 1 DAHELT B,

23 #& &K (resultant product)
—oOoDHERXDKFEEITH (resultant  product matrix, rpm) ., R K1T 5
(residual matrix) {%. f(x), g(xX)IZ% L. d=degree(g(x)) & LT
f(x) [x]g(x)= [coeff (rem (x"'f (x) ,g (x) X), X, d-j) ]
SFED, (PIEB XX D gx) TORKRD x¥ DHEEFE L, gx) DRE
DEFTIIDOZ & T,
BAEITHIZ
f(x) = anx"+ax™'+* - +asX+an
g (x) = bx™+bix™'+*** +bmiX+bm

Xt L. REEIERIERT
(00---aoa.---an.uanw
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0 - a a " ai a O

QA a ' & an - 0 0
0 0 - bo bt - b1 bm
0 - bo bi - bmt ba O

N\ b b but ba - 0 0 7
OROITHE T D, ZTDITH%E
A B
Cep)
DIZRTT H, TOHE. B, Cldgx), f(x) DK m, n DEFITFHITC
FEAITHTY, E%2 m REMITH & L T (m, m+n) B D175
(E -ACY)
EENLERLT
(E -AC")[ A B ] = (A-AC'C B-AC'D)= (O B-AC'D)
C D
DEDITFICEL,
f(x) [x]g(x)=B-AC'D
BEHETT,
&L REFDLBEBNTTR, FEd5& A, .
g (x) = x"+bix™"+*** +bmix+bm
DFPETT L&, FROF T gx)=0, 2FhH, X
x" = -bix™'=+* —bmX b
Zf(x) D gx) iz & HFI%
f(x)=q(x) g(x)+r(x)
r(x) = cux™+cux™+ - +Cim1X+Cim
O 4% $ % B D IR (descending order) i 35\ > 7247 (row)
| (e €12°** Cimt Cim)
EHELITEL, TNICxE2RLT, 2FY, 1 23208 H L, @
cux™ = cn (-bix™' =+ ~bmix—bn)
DIRFEMAZ D, Thbb "

(an-Cnbn’ “** Cim=Ctibm1 0-Ci1bm)
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FROFET B, Th% ml BRYIELE m REFTFIH {00 [xg) 0
EETT,

2.4 FEUE XS 4y #% (normal involution resolution)
ST.p2 TOHAZEXELL D, MABKRO - TEREEHEx L L
R, Bl ‘
F(1/6,5/6,1,x), F(1/4,3/4,1,x), F(1/3,2/3,1,x), F (1/2,1/2,1,x)
x " F(1/12,5/12,1,1-x) if p=1 mod 4
xPPUF(7/12,11/12,1,1-x) if p=-1 mod 4
D—2% a(x) & LEL X I, alx) DA ERK/DFIR (least  absolute  value
residue, lav) 2 Z 2 5 ¢ p 2 17T DB AT Hasse DRERICL > TEMNE E
D ET,
la(x)| < 2\p
TIMhb, £Z T, alx). BlxiE, alx)= F(1/6,5/6,1,x) ZFEHFRE L AR
(elliptic coefficient polynomial, ecp) L RICHELRZ L2 LET, HEHHAELEH
ADRKEHRLHK
a{x) [r] (x)= Znep-1 a(®")x’
DT X TOEEDOEIEIT Hasse DFRFRAN. 2F D, 2\(1; LT,
ZZTOFERIE, HGET. oF 0. FEER Z O T OREE (factor)
q(x)| ™-1)
L EDORBERETI. 2FD, ROXLD BEEIxIZEAL
B =a(x) [nx]q(x)=a(x) [r] (x) [xIq(x)
¥EX D, BT, QOIAENBSEXTHLBEIT
A=1/sB=1/s-a(x) [fxIq(x)
233 A (involution) , D D |
A'=E
LB siEL, Yp,poflninTHB, T s i RAAEETF (involution factor) &
S, fHAETFHM 1, Vp & &3B{LEF (degenerate factor) & L3\, £ 5 T
& & IE ¥ K F (normal factor) &\, B{EEFiX
q(x) = x+1, x-1, x+1, x’*-x+1
DHEAICRLNLD, FFIZ

x+1, x*-x+1
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Dz E OiE{LiX Gauss, Eisenstein BE O BB B I HHETH D, qx) D
EEOBMEFSIEREFTH DL & qIIEFRF LV,

HREAXE SR (EHE?)
(elliptic involution property of finite field, eipf)

QX E X1 OEFRFLTHLE
FARFREEBRESER alx) [r] (x) & q(x) DKEEHITS
A =ax) [rxIq(x)= 1/pra(x) [r] (x) [xIq(x)

{2 x4 (involution) ThH 3,

TOMEOB L DBRNDL DR (H 5 W TR, proof or counter-example)
/LT3,
Flp=11, x""F(7/12,11/12,1,1-x)

IOBEIR, Flo, A, OLED,

A, BRCE»HY., FIZE, BiXK, IR, £lTK

DESI, HBRETHETRTOBREELZFATVDIDOTT,

F(712,11/12,1,1-x) (ZFEMA RO T A ¥ X + 5 R{FHEF (Weierstrass  normal’
~form) 2% % Fuchs ZIRA TR EZ [p/12]= 0 TY, p = 11 DHEIETE
B1TT, £, x" =X T, 1 TORBRO—DOR2THDI LI

2°=32=-1 mod 11
MHEVET, - T, HREEHRELENX, DX Y, Vandermonde % TH
Aix, B2, RADARROEFRT
x*[2] (x) = (1-x") / (1-8x) = 1-3x-2x>-5x’+4x"-x*+3x°+2x+5x*-4x’

T9, Hasse DIRFIZ 2Vp = 6.633249580 TF 425, -5 =6 mod p D " HEM:AS
HYEYT, TELFENI

1-3%-2x"-5K Hx - 352X +5x%4x° = - (x-1) (x"+x’+x+x+1) (4x*-5x°-2x*-3x+1)

1-3x-2°+6x +4x - *+3x°+2x7-6x"-4x" =
(x-1) (2%-1) (x+1) (2x42x-1) (X*+HC+x4+x+1)
1-3x-2x+6x +4x - +3x°+2x"+5 x> 4%’
1-3x-2x-5x*+4x - +3x42x7-6x"-4%°

D4FET, HEKETENR b ORBERDP ST, HREF TREEL
SERT B,
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1/11-x' [2)x]x"-1
1711+ (1-3%-2xX"+6x’+4x*-x*+3x°+2x+5x>-4x° [ x ] x°-1)
=1/11-
A4 52 3-1 4 623 1~
523-1 4623 1-4
2 3-1 46231435
3-1 4 6-2-3 1-4 5 2
-1 4 623 1-4523
4 62-3 1-4 5 2 3-1
6-2-3 1-4 52 3-1 4
2314523146
3 1452 3-146-2
N 1452 3-1 4 6237
111X’ [2)x]x*-1 = 1/11+

8-1-4 6 2

-1-4 6 2 8

4 6 2 8-1

6 2 8-1-4

2 8-14 6
72 Bt FRil B xF A (symmetric cyclic involution, sci) THh 5, Z iz L, 2 M
11 TORBRBO—DTHHZEELSFALTVET,
Bl p=13, x""“F(1/12,5/12,1,1-x)
Fuchs ZHEX THREIZ [p/2] TT,p=13 DBAIT 1 KX TY, T x
=x' T, 13 THORBBO—2MR2THDZ Lid

2°=64 =-1mod 13

MO ET, 1/12=-1,5/12=-5{F 12=-1modp 7 5

F(1/12,5/12,1,1-x) = 1+(-1) (-5) /1*+ (1-x) = 1+5 (1-x) = 6-5x

T7,
x®"F(1/12,5/12,1,1-x) = 6x-5%*
SN
6x’-5x"[2] (x)= (1-x") (6/(1-8x)-5/(1-16x))

= 1-6x+x-x+4x 3+ 2x 42X+ +5x - 2x !
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=~ (x+1) (x-x+1) (2x*-5x*-2x*-7x-1) (x*-x’+1)
LHEERIRKR(lav) OFICELELE, ZOBEITHFERELAIKT
9, Hasse DR FiX
213 = 7.211102550
TINb, 6+7T=p DRAEELIDH Y T4, 2FY,
174X X +4X 3% +2x 42X +4x°+5x -2
HLARERRBETY ., X OREIL0 TY, b o HBEE LBEM T3,
AREF THREFIOTEDMLET,
Fi OFMEZERK x"x = x(x"'-1) ® M 4 BEAXI 53 A% (cyclotomic factorization) I
x%1 = (x-1) (x+1) (x*+x+1) (x*-x+1) (x*+1) (x*-x*+1)
LEMEN i = V-1 (x*+1, Gauss integer) ® 1 DFEIHET FB o = (-12V3)12
(x+x+1, Eisenstein integer) 2 ¥OERFE b - TWET, 1FEFRARY L&
WHHS (BRoKVEbE)TYT, T, ZThbORF®
6x’-5x"[2] (x) = 14+7x+X-X'+H4X +3x* 2% +2x +4x"+5x *-2x "
CHASEXOR, 2%, 10 pl BRERA L b OOMHEMEIL L, Vp,
pIicBRS, 2% b, xtEEF (involution factor) TH 5,
6x’-5x'[2] (e™")

HFEN1OLDOREEET b ObDIT H, 0,0 BB, 2F 0, (X+x+1)

(1) TH D,
& EF i, #EEFE (= 143, resultant, elimination product) iZ & D |

(py- (6x-5x"[2] (x))) ® [x-1, x+1, X’+1, x*+x+1, x*x+1, x'-x*+1]
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= [y-1, y-1, 13y*+6y+1, 13y*-5y+1, y*+y+1, y'-y*+1]
BR/EOND, TOLIICLTEFEFIHLTREVR-1 =0 DBR1IHFE
ENTWD, BIERFICX LTI
(y-(6x-5x"[2] (x))) ® [x*+1, X +x+1]1= [y+6y+13, y*-5y+13]
Thd, —is, AoxtE 4 (cyclotomic involution resolution) M FL 4y % 529,
1/p- 6x™-5x' [2]x]1x-1 = (1) '
1/p-6x°-5x*[2)x]x+1 = (1)
1. 6x-5x°*[2x] [x*+1, x+x+1] = 1/\p-
2 -3 3 4
(550 (7 35)
1/p+6x>-5x"[2)x] x*-x+1 =
(20
-1 -1
1/p-6x>-5x'[2)x]x*x"+1 =
00 -10
0 -1 00
-1 000
0 -1 01
R EI A (sei) 1IZB L Tk
1/p--6x-5x'[2|x]x™-1 =

010
[IOOJ
0 01

THY ., 13 B45fET 5 DIX Gauss, Eisenstein BEOATH B, HAIZ 13T
DRIERIT
[2,2%2,2"] mod 13 = [2, 6,11, 7]

T, EFORATIE., BRI

WESLL BEPLI D BLEIZ 26LULLYL DB RMR
+—Eix

BARE BFEEEEM Y0t EPCAD HIHVAESET
EHDET, 7, 111 12 TOBEAI RIS (ireducible  residue) . 13 TOF AR
(primitive root) THLH WV 9, 12 & BIEFESECERTFOIZEFZ L L]
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WHHEIC EZATT, BbA, BEAS 1)IZIERFDERIHL D BN
=

Bl. p=71,r=7
F(1/6,5/6,1,x) [7] (x) = Zn<p-1 £(7)x" =
37 12x %9 H5 X4 2x 7 -6+ 1 6X°+6x+ 1 1 x P -4x - 14x°+3x*+8x - 8x - 2%+ 7x
AL 12x - 12X 4x - 5x P Tx -3 x - 8x M +H2x P-9x - 5x P+ 6x77- 1 3x - 12x 7+ 8% - 6%
2X7H3% X 10X+ 12X 3 X H8 X H8X P 2x 5+ 10x 4+ 2x P+ 1 3x - 8x - 12x
+4x"-16x"-8x''+15x “+ 14x’-1 5x"- 14x"+12x"-3x*+ 14x"+9x "+ 1 2x"+9x-1

DL E,

F(1/6,5/6,1,x) [7] (e™™)

s

!

F {
\-60 -40 -20 UL 20 40 6D
b

L]

\ -40 y .

e -0 -
LN R

M2 ERX -1 OFBEHE EOSET
Xl =
(x-1) (x+1) (x*+x’+x'+x+1) (x*-x’+x*x+1)
(P 1) (- HxxxC-x+ 1)
(X T e P e e X x )
(PP ax xS e e X 1)
Thd, 5OBEIEx1 DHBBLEFTH D,
F(1/6,5/6,1,x) [7]x]x-1 = (-1)
1/p-F(1/6,5/6,1,x) [7jx]x+1 = (1)

TOFDESIT x-1 OFELL, BEREIZ I THB, £2. UTOTF
I RTHETHD
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A = 1/p-F(1/6,5/6,1,x) [ 7jx]x+x’+x’+x+1

0 -1 00
-1 000
111 1
004 -1
B = 1/p-F (1/6,5/6,1,x) [ 7|x] x*-x’+x*-x+1
=1/71-
38 -15 42 36
23 4 74 -38
27 51-15 -23
78 42 4 -27
C = 1/p-F(1/6,5/6,1,x) [7|x]x*+x*+x*+x’+x'+x+1
=1/71-
~ -46 -6-13 -10-62 -60 ~
4033 36-16-14 46
-7 -4-56-54 6-40
3-4947 13-33 7
-52-50 10-36 4 -3
~ 2 62 16 56 49 52 ~
D = 1/p-F (1/6,5/6,1,x) [7|x]x’-x*+x‘-x’+x"-x+1
=1/71-
~ 56 2 49-62 52-16 ~
54 -7 -6 -4 40-56
47-60 50-14 -2-54
-13 3 33-49 -7-47
-10 46 -62 6-60 13
~ 36-52 -4-50 3 10 “
Bl ziE, ERD 4 EOLTHELXE (involution) TH D, KEF SDOBRET 24
WREFITHNDODEIITOHRLDPRBERDNBINODITIGXHETH D, -
1/p-F (1/6,5/6,1,x) [7|x]x*-x"+x"-x"*+x "x"+x"-x " x 2x +x x4 x+x’-x+1

=1/71"
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[57, 18, -65, -12, -20, 67, -17, 17, -12, -64, 50,

-45, -3, -16, 25, 38, -66, 0, -43, 8, 38, 44, 7, -87]

1/p-F(1/6,5/6,1,x) [7|x]x *+x-x"-x"*-x"T-x"*+x"“+x"+x'+x " +x"°-x"-x-x*-x*+x+1
=1/71-

[49, 10, 27, 28, -24, -39, -33, -41, -38, 22, 16,

39, 33, 62, 49, -42, -38, -6, -57, -4, 18, -2, 47, 47]

Zh b D4 fE % [ 4y %t & 43 & (cyclic involution resolution, cir) &V 9,
X*+1, x'+1, x*+1

X x"-1 OEHR (= FBLEFTH B,
1/p-F(1/6,5/6,1,x) [7]x]x*+1

26 12 11 16 62

12 11 16 62 -26

11 16 62-26-12

16 62 -26 -12 -11

62 -26 -12 -11-16
IO AR ETHD, Ll KEIADOBREDTLEFEATH L & -
IZHFENREDLSTWD, €2 T F(1/6,56,1,x) D x 1Z-x ZRA L. x’+1 iZ-x
FRALTX-12ZELT

1/p-F(1/6,5/6,1,-x) [7|x]x*-1

26-12 11-16 62
-12 11-16 62 26
11-16 62 26-12
-16 62 26-12 11
62 26-12 11-16

1/pF(1/6,5/6,1,-x) [7x]x'-1

44-12 42 -5-18 -8 28
-12 42 -5-18 -8 28 44
42 -5-18 -8 28 44-12
5-18 -8 28 44-12 42
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-18 -8 28 44-12 42 5
-8 28 44-12 42 -5-18
28 44-12 42 -5-18 -8
1/p-F(1/6,5/6,1,-x) [7|x] x*-1

[11,-6,7,2,-1,10,10, -9, -8, -2, -13, -4, 0, -19, 10, 1, 5, 0,
2,19, 15, 12, -4, 9, 20, -21, -15, 11, 20, 5, 23, -14, 6, -22, 11]
THd, ZThbDBEE. HHRKE XS (symmetric cyclic involution, sci) T
»Hb,
Bl xiE, HERRLEEDOTEH 5 VELEBH TONRMA LRGN
p = 25127 TiX. p-1 = 25126 IR D sci. WEHE XN F 7, IKIT 4000m/sec i D
EETIOHz BREOTHREE 2 A VS L OMBEEIL400mEETT, 1 A
I 25138 24, 2F0, M1 RFHBKETY, ZEFILLOEK
EHoTWEDOTTNLAREEL L 2T THBOTN, 2V, BROE
AN FET, HBWVIE, FiEE K (sonic photo) . # 5 % B4R (supersonic
microscope) L ENEZ LN ET, ~BHET b LEATWEIR AN EYE
/VZ)§"'D
of(x) = x"""F (7/12,11/12,1,1-x)
f* (n) = &£ (") = lavr mod p, r = 5 (= primitive root mod p)
p=25127, |2Vp| = 317.0299670

-300

I b DORMKEIRE (= BRFR, sc) DFEE, Fl2i, p=10"BETYH
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FARICEMTIIHL Y EH A,
Biish & OBE T, XA A’=E(=identity) iZTHE (= BOWRE) L KM (=
®E) DR

=

AN

A = (A+E) 2+ (A-E) 2
(A£E) (A£E) = A’ £2A+E = 2 (EA)
(A+E) (A-E)=AE =0
T,

3. 5 Rt BRKE XA (5-sci)
SIEAMKER X, BlXE, p=11 DHEIT

2 -1 6 8 -4 6 3 6 6 2
-1 6 8 4 2 36 -6 26
6 8 4 2 -1 6 6 2 6 3
8§ 42 -1 6 6 2 6 3 6
4 2 -1 6 8 26 3 6 -6

DI DL D72 SEOENPEIZZ->7=4TFTF, BEIZIEp = 10ntl O
DRFCFBBRIZOVWTIHAENICII2EBEH- T

Up-F(1/3,2/3,1,-x) [r]1x’*-1

1/p-F(1/4,3/4,1,-) [r]x*-1
TREEINEFT(ZNIIFRTT), FBRr OBTCHIIEHRERDHY, B
ROEENREZVEITHERSELTE—BELTWVWET, O LR 2EE
DERERPD DGR (system) ITALFHIRHEOHFICE | Bl K, %
EOLR, RSBV HIO T RNNEBBTEET, 3RIAEHMOES
AR (FDEAXKE) 1L F @ EF (pentagon, pentagram @ 2 ) TH D Z & A
HOLNTWET,

Bl. p=11,r=2,-1/4=8, -3/4=2

ZOHE, 2:8=16/1=5,574=12=6TH DM b,

F(1/4,3/4,1,x) = 1+5x+6x’

F(1/4,3/4,1,x) [2] (x)= (1-x") (1/(1-x) +5/(1-2x) +6/ (1-4x") )
14 2x-A A 22X H A 6X
PE- T,
1/11-F(1/4,3/4,1,x) [2jx]x’-1 = 1/11-
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6 8 -4 2 -1
8 472 -1 6
4 2 -1 6 8
2 -1 6 8 -4
-1 6 8 42
Bl. p=11,r=2,-1/3=17,-2/3=3
ZOHBE, 371 =-1,-6-2/4=-3,-3-59=-53=2ThHBH0N5H
F(1/3,2/3,1,x) = 1-x-3x"+2x’
F(173,2/3,1,x) [2] (x)= (1-x") (1/(1-x) -1/(1-2x) -3/ (1-4x) +2/ (1-8x) )
= 1+3x+6x"-3x’-3x%-6x"+3x°
e > T,
/11-F (173,2/3,1,-x) [2]x]x*-1 = 1/11 -
6 3 6 -6 2
36 626
6 6 2 6 3
62 6 36
2 6 36 6
NELNETA, Hasse DERFED V11 = 663324958 TT b, 5, 6 DER
WITEHERH Y £7,
%l. p=10000000061, r =2,n = [p/10]= 1000000006 T 5,
2170 mod p = 7811723043
F (1/4,3/4,1,x) 13 [p/4]1= 2500000015 IR D ZHAXTH 3,
F (1/4,3/4,1,x) [2|x]x’+1
EHELEVWRTHIN, x+1=00RIT1ORBI0RBTHIND,
x+1 =(x-2") (x-2") (x-2") (x-2") (x-2"")
Thd, 205, F(1/43/4,1x) DIEE LTHENED DX
n<pADHTHD(p4<3n,50 % THH1H), nzm<pd T 5L,
Vandermonde Z#DIE., DF V., p2 RO F, DEEKX
(1-x*")7(1-2"x)
i X+ THIDVEOIND, ZORSHERERRILTHINEENTH D, €~
T, BHETHIOHECEE T2 DIIHE—IR
(1/4) 2 (3/4) 0 M+ (1-x"") / (1-27x)
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DHTHD,
(1) 7 (1-2%) = 142°%427%7 - 4200 0l
ZIZT, xOROVIZxERAT DL, p- 1 TBEBEEMS,
(1-xM") /7 (142°x) = 1-2"%x+27%"- -+ - 200Dyt
ThHd, ZTDELIHIIxDHEBEMIDL
F(1/4,3/4,1,-x) [2] (x) mod x*-1
. RIREBR IV X = 1 2RATHhEEBOND, B—0 4 &R (p-1)/5
BV EINDIDOTHENDH,
F(1/4,3/4,1,-x) [2jx]x’-1
DE1ITIXF T
(p-1)/5+ (1-2%x4+2"x*2"x*+2%x") = -1/5+ (x*+1)/(1-2"%)
Thd,
ST, B
(1/4) 2 (3/4) ¥/n!* = 1174225286
1174225286/5 = 8234845106
T D,
8234845106 (1+x") / (1-7811723043x)
= 8958711391x*+548622171x’+1028237186x+7673171451x+8234845106
= -1041288670x"-9451377890x’+1028237186x’-2326828610x-1765154955

T, FRORIITITEMER/NFRI&K (av) TIER2VWLOREH Y £,

-1041288670, 9451377890, 1028237186, 2326828610, -1765154955

9451377890, 1028237186, 2326828610, -1765154955, -1041288670

1028237186, 2326828610, -1765154955, -1041288670, 9451377890

2326828610, -1765154955, -1041288670, 9451377890, 1028237186

-1765154955, -1041288670, 9451377890, 1028237186, 2326828610
N, Ssci BEEV £,

ET 32 modp TOD1=r" I x-1=0DWRTr=-1TH201H
(1/4) o (3/4) o/ (n!*+ 5) X>-1 [x] x-7° =

4n 8a 2n 6n

rrorr 1

—264—



N 1 r4n rﬂn an r(m J

2ol THB . broklbhuoll (BY 2tdH VB A= arearalien)
EVIOIBERDOHHERRTHD, BREOME T
A=x-1[x]x1
EAI=0TH Y AT/ By, T2, ARE
F, = {0,1,-~,p-1}=p
TIE, pid 0,0 EEDL I IZHMRINDIONLEKED VE T, 1/p(= infinity?)
D—DODBROFEREZEZXDLVIEREILDLEVET,
%l. p = 10000000061, F (1/3,2/3,1,x)
(1/3)(2/3) ¥/n!* = 5178641491

(1/3) 5. (2/3) 5/ (3n) I* = 6527490806

Thd, ZOHBEIE
1/5+ (1+x°) (5178641491/ (1-7811723043x) +6527490806/ (1-3127117921x) )
NRDBHLEKXT, modp T
1067878781x+9921658781x’+7312793501x+6800239997x-+8341226496

-8932121280x"-78341280x°-2687206560x’-3199760064x-1658773565
DFH 5 RPRKE R F (5-sci)
8932121280, -78341280, 2687206560, -3199760064, 1658773565
-78341280, 2687206560, -3199760064, 1658773565, 8932121280
2687206560, -3199760064, 1658773565, 8932121280, -78341280
-3199760064, 1658773565, 8932121280, -78341280, 2687206560
1658773565, 8932121280, -78341280, 2687206560, -3199760064
*H5 25, UE2o0fTik
(1/4).(3/4) /m!* , (1/3).(2/3) /0t , (1/3) 2 (2/3) 5/ (3n) 1’
REDHERNMBENZ 72O TY, SOFETHIERART L HiEE (R
DAVTVWETOT pICHBITHHEENLETY., DBNHEEOMR
- HEEPHFINET, HlZid, p=1mod 10 DFEEK
p = pn (4) = 31415926535897932384626433832795028841
TD 22D 5-sci DHEREIHESLIFETT, /o, o ORHOTH
PTHERBZRZ2BEFEELEDT)
pn(1)= 3, pn(2)= 31, prn (3)= 314159, -
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Rt

Dpr(5) 72 bREIH Y 3 (BE TIiX 5000 #1iZEA £ 5 TY),

4. % 5 O xt PR E %G Bl E (5-sci surface)
XEFR KRl R (scb) 1. XFFRKEIATF
A =
a bcde
bcdea
cdeab
d e abec
e a b c d
IZ2WT, A'=E(HMITF) L2252 ¢ ThHD, ZDERHEFIX
atb+c+d+e = 1, aetbatcb+dc+ed = 0, ad+be+catdbtec = 0
DIFHTRAINET, BELINTZIRITEMDOXNE
[a+bt+c+d+e-1, aetba+cb+dc+ed, ad+be+ca+db+ec]
(ideal basis) D 1, 3 X b
e = - (a™+2ba-a+b™+cb-b) /(a-c), d = (ba+2cb+c’+b’-b-c) / (a-c)
#Bonsd, Zhz2RTRATDE, 1V(ae) ZFHRWT
b-a’+a'-c’+c'+b'-2b>-2bac+ba’c+3ab’c+ac’b-3ba’-4b’a-4b’c
-3¢’b-a’c+2ba’+4b’a*+2¢’b-c’a+4b’c’+a'c*+3b'a+3b’c+ba+cb+ca

2B5H, O xyz-EZETOHBEIIKROLI THD,

97—



-0.61
-0.41
-0.27
0_
c0.21
0.4
067
08
1

COMEE FN—F A (tolus) 2B IELHIN- BB, HDBFRAILITELT
MBFBIZRZDDTINODERETBICMAZ LITIERRIETHD, #
RE., 30 E. EBEOE TREIND, BRIIFITR2EEOM
b+ 14+2/45- (1/24+Y5/2) (at+c), b+1-25- (1/2-V5/2) (a+c),
b-1- (1/2-Y5/2) (a+c), b-1-(1/2+5/2) (a+c)
EELTWS,
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IHix, FOEDSEBEBLTRRTAHELEDIDIIRDTHA H 2,
z=a, x = b-1-(12+V5/2) (a+c), y = b-1- (1/2-V5/2) (a+c)
EVWHEZ 5L
' a =z, b= y/2+1-V5/10x+V5/10y+x/2, ¢ = -1/\5 (x-y+\5z)
b SN

3
0 -05 -1 -15 -2 25 -3
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05 -1 -15 2 25 3
X

DEITHD, LML, EEEHITENTWES,
=t+1/5, x = r-1-1/\f§, y= s-1+1AS
s = y+1-1A5, 1 = x+1+115, t = z-1/5
TIX. &\
s-2N5t-r
i< &

DEHITHEILTWD, ZORBIZMA, #EYOFEDKIL (pore) °ADE
(lip) k& (£ X572, eyelid, i EZRBWVWEZ&ED, HEREOITAEBEFZRT
HOTHHAH, &T,

—-a-




t = q+v5/10 (s-1)

EBE,
s = y+1-1/\/§, q= z-\/§/10y+\/§/10x, r = x+1+1/5
y = s-1+15, x = 1-1-115, z = q+\/§/105+1/5-\/§/10r
ET5E
-10V5q'r*-5V5/2r"+2/5-25"- 21 +45/8s"-\55+\51*+45/8r*
+50q'+25q"s+25q"1*-5/4s'*-20q"+10V5q’s*+5V5/2s"
RABMBMANELN D,

-0.81
-0.61
-0.41
-0.21
¢ 07
0.2
0.41
0.6
0.8, —

DEIBREFEAREF THD, ZHIT Zo0EMEZHEAICK > TETBH
SETARINIBECHESRXDOKRE LD, #>T. b—FAFLIZER
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AN, AAD2 SOEBEWIERT, L-hEmTHD, (4,5 KILZEM
Tid torus & [F1HEY)

ST, X4 RK
1OV qr-5V5/2r +2/5-25"- 21" +45/8s"-\55*+V5r*+45/8r*

+50q"+25q"s"+25q'r-5/4s'P-20q"+ 1 0N5q's +5V5/2s

DBEBEEXRDTD,
g=x,s=y,r=z
EBWT2RERERDZLEEDBERIEOLS>IZR>TWATL L I M,
50x™+ ((-10vV5+25) z+ (10V5+25) y-20) x+ (45/8-5V5/2) 2°
+ (-2-5/4y+\5) z+ (5V5/2+45/8) y*+ (-\5-2) y+2/5

@ Hessian 1%
100, 10V5+25, -10V5+25
[ 10V5+25, 5V5+45/4, -5/4 }
-10v5+25, -5/4, 45/4-5\5
TH .
5V5+45/4 = (5/2+5) 7, -5v5+45/4 = (5/2-\5)"
T,

u=10x, v= (52+5)y, w= (52-\5)z
ERITE., RESRHIWEI T, BRIIQE/ELTHET)

W 2uw+2uv-dutw 45 w-2wv+vi-4/\N5 v +4/5
DESIZHBHIZHE TS, w, vOREIZZYS 280EAHVET M
KixdHnEdA, TOERT u iZRBHOE®RIH D £9, u IOV THE
NWTHET L

u = ~w-v+2+2/5 ¥ (25wv-25w-25v+20-5V5w+5V5v)
THH. REOPHIZL

(5v-¥5-5) (5w-5+5)
T,
u=10x = 10¢}, v = (52+\5)y = (5/2+\5)s*, w = (5/2-¥5)z = (5/2-¥5) ¢*
FRATH L.
(5v-¥5-5) (5w-5+35) =
1/20 (5+5+5) (-51+5+3) (-55-5+45) (55-5+5)
= 5/4 (5r-6-25) (55-6+25)
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Ihn»b, #l 2,

h? -¥5/2 (5r-6-2Y5) = 0
DEIR2KBBROBERERTEZ2BLT. TOXD 2 EHOHEHRRN
/BONDFEHENTTE R,

TR, 85002 b0T, BRIIITELEEY ThHo=B(BA. &P F
TEHEIBoR), £, WokBEEL THL,
120 (51+5+V5) (-5r+5+v5) (-55-5+V5) (5s-5+5)
Z Oy GERMIEM)ITTITT
t-1/4 (5r+5+V5) (-5r+5+V5)
t-1/5 (-55-5+v5) (5s-5+5)
EBWVWTHD, ThhbixFEATH D,

4-—"’"-’_1.=5-; —————— —_
,/ ’ 1

-~ . S _
/ f/t,/ 057 ““\\ \
- AN VARE 7
\{ 2 1H%ﬁ_h_ﬁ}/t 2 3/

. ~
\\hhh—- -1 L e e
B b Lt

FlIZIE,. r=s=02BVT, HRLBENOHNE., FlORERE THERRKRT
DA THAI LOEBRTH D, BREI
t = +(5/2-35/2), t = £ (1+\5)
Thdhb, ER
‘ t-5/2+V5/2+hs, t-1-VS+kr
Rl EEZDE
£-1/5 (-55-5+V5) (55-5+V5) @ t-5/2+V5/2+hs = s/4 (25s5-20h+4v5h+4h’s)
£-1/4 (5r+5+\5) (-5+5+V5) @ t-1-V5+kr = r (5r-2k-2v5k+k’r)
ThENL, FEARRFNS |
255-20h+4VSh+4h’s, 5r-2k-2V5k+K’r
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%

%

[

) ANE .
r =2k (1+V5) /(5+k?) , s = -4h (-5+5) / (25+4h)
w5,
v=(52+5)s, w= (52-5) 1
RAT DL, )
v = 80 (5+V5) h¥/ (25+4h™) %, w = -4 (-5+s") k¥/ ((5+k)*

n"E/ohd,

iz

D

WH2uw+2uv-du+w /NS w-2wv+v-4/v5v+4/5
KAT B L,

-1725
(-80uk’h’-1000uk’h’3125uk"-800uh'k’-10000uk’h’-31250uk’-2000uh*-25000uh’
-78125u+160h*k"+64V5h'k"-400V5hk*+6250k"-2500V5k‘+320VSh'k*-20000h’K*

+12500V5k*+4000h"-1600V5h'-10000v¥5h™+156250+625005)
(78125u+80ukh*-160h'k"+64V5h'k'+2000uh’+400VShk*+25000uh’ 12500V5K*
-4000h’-1600V5h*-6250k"-2500V5k -1 56250+62500V5+10000uk*h*+3125uk’
+10000vV5h*+20000h’k*+800uh’k*+1000uk'h’-320V5h'k*+31250uk?)
/((5+k%) “ (25+4h") 9
EHOCEHERET D, HDVIE,
u = -w-v+242/5V (25wWv-25w-25v+20-5wV5+5V5v)

WEBLT, REOFHELT

%

2V5 (k+V5) (-k+V5) (2h+5) (2h-5) / ((5+k?) (25+4h%))
"5,
-w-v+2 = 4 (-5+V5) K/ (5+K*) %-80 (5+V5) h*/ (25+4h?) *+2

ICEETH L,

u = 4 (-5+V5) K/ (5+k*) %-80 (5+V5) h¥/ (25+4h*) 42
+2/5 (245 (k+V5) (-k+¥5) (2h+5) (2h-5)/ ((5+K?) (25+4h%)))

Thd, +DBEAIX

u =
22/5(2V5-5) (-4h’K*+50k+25V5k>-40h%-20VSh*+125) ¥/ ( (5+K%) 2(25+4h) ?)
2/5 (2V5+5) (-4h%E-50K+25VSK*+400*-20VSh*+125) 7 ( (5+k?) * (25+4h?) %)

ThHhd, TNIEBARIETH-TZ, DED,

u=10q"
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ThHoHNH, B hkDHBERXTRETEAZLLFERL TV S,
q=
+1/5 V5 (-2v5+5) (-4h*k*+50k™+25V5k*-40h*-20V5h*+125) / ((5+k?) (25+4h®))
+1/5-5 (2V5+5) (-4h’k*-50k™+25V5k*+40h*-20V5h*+125) / ( (5+K%) (25+4h%))
Ihhb, BEIZILND,
r =2k (1+V5) / (5+k?) , s = -4h (-5+5) / (25+4h?)
q = -1/5+V5 (-2V5+5) (-4h’k*+50k™+25V5k*-40h*-20V5h'+125) / ( (5+k*) (25+4h?))
%
x = 1-1-175, y = s-1+15 , z = q+V5/10s+1/5-V5/10r
WCRATAE, DLBHETHIN
x = -1/5 (¥5+5) (-¥5+k) ¥ (5+k?)
y = 1/5(-5+V5) (-5+2h) ¥/ (25+4h?),
z = -1/10 (-1+V(2V5+5))
(175K*-60h™+250V5+8h°k*-20V5h*+75V5k*-375k+150h-60h’k+30k’h+500V (-2V5+5)
+50V (-2v5+5) hv'5-175V (-2V5+5) kV5-60V (-2V5+5) V5h’-28V5kh*+30V (-2V5+5) k’h
+125V(-2V5+5) V5k*+10V5hk*-60V (-2V5+5) h’k+250-175V5k+10V (-2V5+5) V5hk®
-28V(-2V5+5) V5kh*+50hV5-140V (-2V5+5) h*+275v (-2V5+5) kK*+150V (-2V5+5) h
375V (-2V5+5) k+250V (-25+5) V5)
1 ((5+K") (25+4h%))

255, 2oX%

a=zb = y/2+1-\5/10x+V5/10y+x/2, ¢ = -1/5 (x-y+V5z) V5

ICRATHE ’
a=-1/10+ (-1+V(22¥5+5) )

(175K -60h+250V5+8h’k*-20V5h™+75V5k"375k+150h-60h’k+30k’h+500V (-2V5+5)
+50V (-2¥5+5) hV5-175V (-2V5+5) k/5-60V (-2V5+5) V5h"2-28V5kh™+30V (-2V5+5) k’h
+125V(-2V5+5) V5k*+10V5hk*60V (-2V5+5) h’k+250-175kV5+10V (-2V5+5) V5hk*
28V (-2V5+5) V5kh*+50hV5-140V (-2V5+5) h*+275V (-2V5+5) k*+150V (-2¥5+5) h
-375V (22V5+5) k+250V (-2V5+5) ¥5) / ( (5+k?) (25+4h%)),

b = 1/5 (20n’+200h+40k’h+4h’k*+100kV5+16V5kh™+125+25k>) / ( (5+k?) (25+4h?)),
¢ = 1/10 (N (-22V5+5) +1)
(175K-60h+250V5+8hK-20V5h+75V5k%375k+150h-60h’k+30k*h-500V (2V5+5)
S0V (-2V5+5) hy5+175V (22N5+5) kv5+60V (-2N5+5) V5h'-28v5kh-30N (-2¥5+5) k'h
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-125V (-2V5+5) VSk*+10V5hk*+60V (-2V5+5) h*k+250-175kV5-10V (-2¥5+5) VShk
+28V (22V5+5) V5kh*+50hV5+140V (-2V5+5) h*-275V (-2¥5+5) k*-150V (-2¥5+5) h
+375V (<2V5+5) k-250V (-2V5+5) V5) / ((5+K%) (25+4h?) )
BELND, SHIT,
e = - (a’+2ba-a+b’+cb-b) /(a-c), d = (bat2cb+c’+b>-b-¢c) /(a-c)
WCRATH L,

d = 1/10 (1+V (-2V5+5) ¥5+2V (-2v5+5) )
(175K*-60h*-250V5+8h K> +20V5h-75V5K3+375k+150h+60hk+30K*h+2 50V (-2N5+5)
-50V (-2V5+5) hv/5-25V(<2V5+5) kV5+20V (-2¥5+5) V5h*-28V5kh'-10V (-2¥5+5) kK'h

-25V (-2V5+5) V5K*-10V5hk*+20V (2V5+5) h’k+250-175kV5-10V (-2¥5+5) V5hK®
-4\ (22V5+5) V5kh’-50hV5-20 (-22V5+5) h*+75V (-22V5+5) k*-50V (-2V5+5) h
+125V(-2V5+5) k) / ( (5+K%) (25+4h?) ),

e = -1/10 (-1+V (-2V5+5) V5+2V (-2V5+5) )
(175K-60h>250v5+8h’k*+20V5h*-75V5k*+375k+150h+60h*k+30k*h-250V (-2V5+5)
+50V (22¥5+5) hV5+25V (-2V5+5) kV5-20V (-2N5+5) VSh-28VSkh+10v (-2v5+5) kh
+25V(-2V5+5) V5k*-10V5hk*-20V (-2V5+5) h’k+250-175kV5+10V (-2V5+5) V5hk?

+47 (-2V5+5) VSkh*-50nV5+20v (-25+5) h2-75V (-22V5+5) k*+50V (-2V5+5) h
125V (22V5+5) k) / ( (5+K?) (25+4h7))
NENDL, Zhbizky
[at+b+c+d+e-1, aetba+cb+dc+ed, ad+be+ca+dbtec]
ZHETNE. Maple V Tik, BENIZ[0,00]83F N0 T, (iR
XV ADE TOD check PHLETH D), —EOEAZLTHLIVWERD,
2014.07.15.11.04
BREE_WE, ZOHETR, @9 TIOHEXTELEVIZRD L
BLTWEOTHEINR - —IEORITIRESLZLIZEBNTWD, EOK
. HREEBESVEVL L LW, BORIBEEZTH o,
mlL &EZ FEAART B UOHUOLTALDOHY, Rk
TH2D ., FRTEA LA, LT
OB ELD ZDIEFDOFEENL <BWREMN
FHEEEELT Forx &<

EXHTVRITY,
0% BRLREZ i, HTEEERRDHEY Txhwy] TRV E
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Thd, bob, HMBRFENHDIDOTHS 5 H,
100x*+ (20V5y+50y+502-40-20v52) x
+45/4y*+5V5y?-5/2yz-2\Sy-4z+45/42"-5\5 2 +4/5+2\5 z-4y
% Z T,
x = /10-V5/10y-y/4-2/4+1/5+\5/10z
LR
£-16/5-2V52-5yz+2\5y+6y+6z = 1*-1/5 (-6+2¥5+5y) (-52+2V5+6)
THd, E-T, Flxid.
1/5 (-6+2V5+5y) = h?, (-5z+2V5+6) = K*
b,
z = K/5+2\5+6/5, y = -h*+6/5-2/\5 , t = thk
/5, 5. t=hk DIFEEEEZ THD L.,
x = (5+25) /500 (-5k-5h+2V5k)
THhbH,
Q=x,s=y,r=z
DEDITRTEFILZD LI LIV, FEAIZ
= -KY/5+2\5+6/5, §* = -h*+6/5-21\5
THY, TRHREATHS, A, rs=0 LB L,
= -1+1A5, k = -1-15,
k =1+V5, h = -1+15,
h = 1-1A5, k = -1-15,
k=1+V5, h = 1-1A5
DAEDOEREBLND, E- T, HiziL,
r=uk+1+5), s = v (h+1-1A5)
BELND, Zhhbh,
k-1-V5+5u’k+5u™+5V5u, -5v?h-5v*+v*\5-5h+5-V5
Z]R L.
k = 1/5 (1+V5) (5u\5) (-5u+V5)/(5u™+1), h = 1/5 (-5+¥5) (v-1) (1+v)/(1+v?)
BELND, ThHERATSE
s = -8/5V* (-3+V5) / (1+v) %, * = 8u* (3+V5) / (Su’+1) %,
q = 1/25 (5+2V5) (14+2v- 100 SuAv v VE+5YEW) Y ((Su+1) 2 (14v) )
BELND, b, EREHDEZBRSEEFRATHS, T5LTHEFE
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DEVFHIZEHBIIEH B 0N)
r= 2+2V5) w (5u+1), s = (2-245v/ (1+v?),
q = 1/5V (542V5) (1+2v*-10u-5uv*-v'V5+5u™V3) / ( (Su™+1) (1+v?))
E/RD, TOHREL2ERS
V(5+25)
NBET D, BL ZHESLRROTHD, “OEERET5SHEAL
x-10x*+5 =0

THh b,

S-sci DFFEIZDWTIE, L0 LS REK & IFBEERL. p=1 mod 10
DFFATRF L, #E 3L Diophantine 17 8 5X

atb+ctd+e = p, aetbatcbt+dcted = 0, ad+be+catdb+ec = 0 )

ORERIZIZ2EY 2)BEME2 525 (DR RFEOHIE T, HEE
(computational amount) <255 ® # HEtE (computationl complexity) D& A2 H b
FIRE L DO TT,

B E 0

(1] 55 Dedekind n BA% & £ sin™- P4, BMABKE ¥ - #HE
BRI AT®] 27, B 16 [BEFER Y VR Y 7 4 (2005), 2006, pp. 95-167
[2] #¥55% Hyper-elliptic curve and Hasse's inequality, EEBKYE ¥¥
- HEBBEFRFRR I, FREKEFER ARV T LQ011), 2012, pp.
137-174

[3] #E5E®  Genus 5 hyper-elliptic curves and their coefficient manifolds, #
HEBKFE ¥ - HEBRFHARR 34, B BERFRV RV T A
(2012), 2013, pp. 277-325

[4] BT HFELRE, BE WEOBZXHF 23, G8FE 2011

[5] Kanji Namba: Elliptic involution property of finite fields, 2014 4 X A #( %
AR RESTRHE, F#E: BARFRICAEFESES, B8 BXEA
BEFES EARKFEIFEH, EAKFEEEX v /Y X, 2014, pp.94-99
(6] MAFR - KILE BRiE. MTRYE FEYE. FERATRIEKRER]
7. B EE2005, p. 86,91
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