Genus 3 hyper-elliptic curves and their coefficient polynomials
BETH

719-1117 @ 1 R # +L i L 18 F 463-3
tel/fax. 0866-90-1886

2008.12.31

I BEMBKRELASE
) 2 1E . Weierstrass O #Z ¥ i
C: y' =1f(x)=x"taxtb
TRRENT-HBRIAK
F,=GF (p)=p= {0,1,2," ,p-1}
oM B THRE XN 5 & (Poincaré-Mordell group) @ {if $ 1% . Legendre 32 5
(x/p) & W T
m = 1+ a;+p
a,= Yxep (f(x) /p)
PRICEBRIND I EFE<BONATVWD, HMAMEKROHH. j-invariant (D
E B ) '
X = j = -27b/4a’
EEBELLT,. APy FADHLEADL VT 7 vy 7 R0BEER T
a(x)=x"""Pra (Vx)
=x"""F (1/12,5/12,1,1-x) ifp=1 mod 4
=x"" F(7112,11/12,1,1-x) if p=-1 mod 4
DESERTIENRTED, V¥ % KD %IHEK (Legendre polynomial ) i
Iox, 172+ (3x-1), 1/2-x (5x™-3), 1/8+ (35x™-30x"+3) , 1/8 - x (63x™-70x+15) , -~
DES>RZEZHATH D, p=19%flicE DL,
[prda] =[19/4] =4, [p6]=3
ThHdnb, KHODalx)iEP(x)=12-G3X-1),72=-1, 1/12=87 FiIt&EH
LT
a(x)=x""1/2:¥x (5%-3) = 1/2- %’ (5x-3) = (-7x+8) X'
Thd, 7v 7 ADEEOFTIH N2 =-1ThdnbL, ROEMNDL LT
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F(7/12,11/12,1,1-x) = 1+7/12- 11/12- (1-x) +-=+ = 1+7(1-x) = 8x-7
ERBOT, (pt)d=5hb, BREIR—-—0PBKESX TS,

IOE K, KOBEPARO LTI, BR OOFEKE, EHE, B
REKERZ2-oT, ERBETET 2L, RRICUBRTHH, 2EHA, 2F
9 . # % "3 (pseudo-polynomial) & THHEERE L DT> TWND I &K
BHHRRRTH D,

a(x)=x"(-7x+8)
p=19 T o K 4 R (primitive root) ? £ K 1%

(2,3, 10, 13, 14, 15]
Thd,

a(x)® p= {012, ,p-1} TD . # B /> # & (least absolute value residue, lavr)

F i

[0,1,-2,-5,2,4,1,5,-6,-6,4,-8,0,-3,-7,-4,2, -1, 4]
Td 0. Hasse DFR R 1% 2Vp = 2V19 = 8717797888 - Th B 1 b . M. — D%k
BHE@E-LTWV3,

a(x) DFEBE bz in T %R BEE B, S HX (representation  transformation

polynomial) & i,
a(x)=Znep-1a(b)x"
DZETHD, 2FV. X OFEEZ a)Z L FHEKX T, KF (index) X
p-1={0,1,2,- p-2}
DHEEELELDOTHD, FHAEF, RADOKEGERb=2DHFEFII V" mod p D
e
[1,2,4,8,16,13,7,14,9, 18,17, 15,11, 3,6, 12, 5, 10]
Thadnb,
a (x) = 1-2x+2x°-6x+2x - 3x°+5x - Tx-6X"+4x"-x -4x"'-8x - 5x P +x *+4x +4x"
ThHhd, xXBR2V0E, 2"=12Ta(12)=0L B> TWVENHTHB,

p =19 OHBFOF = GF(p)= p = {0,1,2,,p-1} ® A 45 % 3" X (cyclotomic
polynomial)

x"-x = x (x-1) (x+1) (xx+1) (Cx+1) (x*x+1) (x*+x+1)
Thd,
Zo0HHEK
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f(x) = ax+aix™'+ -+ +amix+as
g (x) = boX™+bix™'+ -+ +bwiX+bnm

(GE 17 ) #& #& 1T %1l (resultant matrix) IZ

~ 0 - 0 a a ' A w
0 @& a " ara 0
a0 a Al An 0 0

0 -+ 0 bo bi bmiba
0 - bo bi* bwiba 0

C b bbb 0 e 02
ELARBTBER. 220, X0 g LIRAD Y OEK o %
RO LT 5 g0 RKERKETHEFTALEL, TNE

, f(x) [x)g(x)= (c)

LRT B, LOFRORFREBGRE

0 -- 0 bo bl bm-lbm

0 -~ b b bwiba O

N b b baibs 0 - 0 ~
THhbd., ZOXIRBHEHOTIEZ2ZEZLOF. g)PHFZEHEAD &L S
8% &
f(x) [xlg(x)
DEARAERERIRIBNTHAILEZTNLTH B,
a (x) = 1-2x+2x-6x"+2x -3’ +5x - Tx-6x"+4x"-x "~ 4x'-8x - 5x *+x "+ 4x “+4x”

ELFh OB USZERORF X1 ORBETIEEZ S,

# #5177 8 B T (resultant matrix operator) [x1 DS T MB R LV L FH W
LDET 5,
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a(x) [x]x"1

~ 4,8,-9-6,1,-3,3,3,4,2,3,7,-4,6,0, 1, -2, 1 ~
8-9-6,1,-3,3,3,4,2,3,7,-4,6,0,1,-2, 1, 4
9,-6,1,-3,3,3,4,2,3,7,4,6,0,1,-2,1,4, 8
-6,1,-3,3,3,4,2,3,7,4,6,0,1,-2, 1,4, 8,-9
1,-3,3,3,4,2,3,7,-4,6,0,1,-2, 1,4, 8,-9,-6
-3,3,3,4,2,3,7,-4,6,0, 1, -2, 1, 4, 8, -9, -6, 1
3,3,4,2,3,7,4,6,0,1,-2, 1, 4,8,-9,-6, 1, -3
3,4,2,3,7,4,6,0,1,-2, 1,4, 8,-9,-6, 1, -3, 3
4,2,3,7,4,6,0,1,-2,1,4,8,-9,-6,1,-3,3,3
2,3,7,-4,6,0,1,-2,1,4,8,9,-6, 1, -3,3,3, 4
3,7,-4,6,0,1,-2,1,4,8,-9,-6, 1, -3,3,3,4, 2
7,-4,6,0,1,-2,1,4,8,-9,-6,1,-3,3,3,4,2,3
-4,6,0,1,-2,1,4,8,-9,-6,1,-3,3,3,4,2,3,7
6,0,1,-2,1,4,8,9,-6,1,-3,3,3,4,2,3,7, -4
0,1,-2,1,4,8,-9,-6, 1,-3,3,3,4,2,3,7,-4,6
1,-2,1,4,8,-9,-6,1,-3,3,3,4,2,3,7,-4,6, 0
-2,1,4,8,-9,-6,1,-3,3,3,4,2,3,7,4,6,0, 1

L 1,4,8,9,-6,1,-3,3,3,4,2,3,7,-4,6,0,1,-2 7
TR BAEHENAET x19)°(x+19)° TH Y B/ FEHKXIT (x-19) (x+19) TH 5,
eR- 32N
A=1/pralx) [x]x"1
3 E & (cyclic involution) T 5,
B, RBELEANX
a (X) = 1-2x+2x-6X+2X " 3x + 5X- Tx -6 X*+4x°-x - 4x - 8x -5 X *+x +4x “+4x 7
=4 (x+1) (x+2) (x+3) (x+4) (x+5) (x+6) *(x+7) (x+9) (x+10)
(x+11) (x+12) (x+13) (x+14) (x+15) (x+17) (x+18)
., FEREEFLOBRMNEHXNTHLI T ESL., FRE F LTV O
HFE—RKEFTa)E2 X1 TEH LR IEES
a(x)/(x"*-1)=b(x) /c (x)
DR OREITEIZ

— 254 —



[p/12]+1
THAHAI>LTFRLTWVWSD, 7. bOMR[pPI2ZIKD F ETEE#M A LEKXN I
RABEIDBRERBBFET A OTHERZ N EBE>-TWS, FEOEMSRSY
WISL-EMAEMBARETH D, 6l 2iF. alx) [xIx'wx+l DFE .

A=1Ap a(x) [x]x+x+l
BHBRE>TWVWDE, BYDHEAFOBAER pEELELORIE. 2F
/N

A'=E
EWVWIOIHHEE LD, EVHIDE, bEIZRERITERTHDE, 2FEV ., AD
EHEAEARLTATEZEETAE. b0 bOTRVWHEGHMEEEL XTI LE
FTTHDL LMD,

B 2T,

A=1/19-2a(x) [x]x™I
DEHIBKERATENIT., TOHNOEFTINERBEL T, A B IT (XE
TINE., FAETOBREOHRIZENTETOBRES DEFT IR > Tk
B, HEATHLEAEZZLRIYRELZLNLGN, o BREOCES pOJFIT
m\Eﬁﬁ%@ﬁé@ﬁ%#&(%ﬁ=p%gmkéé®“ﬁ%”mmw%
ZELTEM ot hE2oRy, XEXEOHEGETAFOREDOE R P
THHHN, THLLEINLEONBEIEIEIZOTH S,

FRE (T 4R)
F,=GF (p)=p= {0,1,2,-- ,p-1}

a (x) = x"™P 1) (Vx)
ax)iFax)ORBAER, (X)|E-D)TXxXHEEWICERL LT,
A=1/pralx)[x]f(x)

BHEICHETH D, () =x+], Xxt], xX+x+l D & ¥
A=1Ap-a(x) [x]f(x),

A=1pralx) [x]f(x)

DfRiN»PBHFETH 5,

P=19DHEE A=1N19 -a(x) [xIxHx+l BF BT > T B,
BEOHES, HMBROKIZAE U T Fuchs DB IR L TWS,
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normal form name of family multiplier parameter degree
y = x (x-1) (x-q) Legendre family
a(z) F (1/2,1/2,1,2) 1 z=q d= [pr2]
y = X+ (3qx+4)’ Hessian family
a(z) F(1/3,2/3,1,2) 1 z=1/q d= [pA3]
¥ = x (xX*+px+q) Euler family
ai(z) F (1/4,3/4,1,2) 1 z = 4p/q’ d= [p/4]
y = x+px'+q
as (z) F (1/6,5/6,1,2) 1 z=-27p/q’ d= [p/6]
y =2 (2-fold) Euler family
d= [p/8]
p=8n+1, as (z) F (1/8,5/8,1,1-2) z (zp) =1
7"N-2 (zlp) = -1
p=8n+3, as (z) F (3/8,7/8,1,1-z) 2! (zp)=1
7N-2 (zlp)=-1
p=8n+5, as (z) F (1/8,5/8,1,1-z) 1 @py=2""=1
V-1 (2p) = -1
zpy2 (zp) =-1
p=8n+7, as (z) F (3/8,7/8,1,1-2) 4 (zp) =1
N2 (zp) =-1
y’ = x+px+q Weierstrass family
p=4n+1, a2 (z) F (1/12,5/12,1,1-2) FA z=-27p/4q" | d= [p/12]
p=4n-1, a (z) F (7/12,11/12,1,1-z) z' |
L, ERERICAWVWT, @p) B 4 FBRK. (zp) iz FFH F £ (Legendre
symbol) |
V1, V2,32

RERFR CRTAET, EHESR. 4%§U%fib‘d)ﬁﬁﬂé7b§%60 FoE
NEBRRHALTLHsse DAEREIHRIND EB D, BT,
as (z) = bs{(z) - F (1/8,5/8,1,1-z)

DB EFERNTH> TRIFRE, DI20VIEIHEL. ZELTHEANLER

— 256 —



‘T ORTHD, KERBZEVRENEENTOLAEELD B
JTTH D,
dECBEL T, PRMEL L TRHELEZHR
Fo=GF(p)=p= {0,1,2, p-1}
a(x) & X" 1 OBEMEF f(x)izx L
A=1/q-a(x) [x]f(x),q=p, ¥p
A’=E

% . a(x) @ %t & ¥ (involution property) & FES Z & i L X 5,

M., BEB 1Np OBEAIE. X+ O gauwss BE OB, x+x+l, xx+l O
Eisenstein B E O BLICHA Y L TWVD, ZOADOHESFEIEIZ Ip THAHIH L
FREINTW D,

SR, si-THD 6 = 0 INp BEOE N, FiiE. Gibbs ®H
BEBEREILTVWADOTHAEVIHER > T3,

L@ o

a(x)=x“’"“Pwe1(‘&)
F (1/2,1/2,1,x), F (1/3,2/3,1x) , F (1/4,3/4,1,x) , F (1/6,5/6,1,x)
BIU., £hic, THE& (wp)= x"" T -EH&E. a2 HT5
TLRENATHAI TN L, Bl AT,
F (1/8,5/8,1,1-z)
CEHAFELEZEKICOWTHE, Hse DFRER 2T (R b Tk, 2
¥V, LELEORBED, ERANZABEL > TWVDHIZTELR Y,

M RR
a(x), a(x),a(x),a(x), an(x)

OHAOHGHEE L OBRBERERE TS Z &

2. BB 3oBHMAMGREEOBERGTEX
IOEDOBEMIZ, BEIOBHEM MR
C: ¥y = x+ax+ax’+ax+ax +asx’+ax+a = £(x)
D # F A # 2% 5 X (resultant transformation polynomial) & % @ £ ¥t % I . (coefficient
polynomial) DR D sy OEBIZE T H5 LD TH D,
T REXOCEREZT (ZOHFBRYORE - HEEB)EL LT
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f(x)® g(x) = resultant (f(x),g(x) x)
DEH RS &% Ay, M5 M (elimination product) & FES Z &2 5, RHE®,
OREDHENIMBRBRLLEOREBELIVHEVWLO LT 2, WEROHEE
CIREEEBEANCHICET 2 2B & & XA (substitution) (Z B+ 5 &
(f(x)® g(xy))® h(y) =fx)® (g(xy)® h(y))
f(x)® g(x)h(x) = (F(xX)® g(x)) (f(x)® h(x))
f(x) ® x-y=1f(y)
REBHD, FAY/ANTA(FIVF T A W. von Tschirunhaus 1651-1708) % ¥
fi(u) =f(x)® x+u, hluv)=f(x) ® rux+y, £ (gv,w) = (x) ® Cruxvxrw, -
iZx L. 5 R4S (Legendre symbol) % (wp) & LT, £ 6 D HFRFHE
Fo=GF(p)= {0,1,2,-,p-1}=p
ToOME
2= xxep (f(x)/p), by = Tx,yep (£ (xy) /p), & = Tx,y,zep (B (xy,2) /p)
B, ZTokE,
£(x) = X+ +bex " +Cox’+pbex™+p'apx+p’
% f(x) O & %5 % # (resultant transform) Z A, f(x)= 0 x RELBF B L W
S, EN - ALBRICIY, BREERTBERXNOBIIIT T
Vp e’=p (cosf+isind)
DRERFRTEDZIERMOENT VD, WA § OB T 2 generic 245
&. 2%V, f(x) A I ¥ # (non-solvable) 72 3 & (Z @ & & 1T genus 3) i% .
sin’@ + sin’26 + sin’ 30
ThHHH>EVNIONS-FRTH D,
Bl 2 i,
f(x) = X+ +x-xx+ 1
L gal=S(THTHAMTH Y, det (f(x))=f(x)® F(x)= 184607 1L FE L Th 5,
ROMBIREEBRFTBRAXORLZEEFEH LICpot LEZHLDTH D,
¥ = X +xxH0-x+ 1
xax’+bx'+ox’+bpx’+apx+p’ = 0

p=3~2707
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angular distribution
sin’@ + sin’24 + sin’ 34

p =23~ 2411 (2136 roots)

RELEBFEBERXROBOBAOZHIZ >N TIE, AIMLBAEE L~ OAREN
BdH 5,
ET, MOKKESNpTH B Z &1
£(x) = X+ax +hx +ex+pbpx+papx+p’ = (xX+ux+p) (X +vx+p) (x+wx+p)
lul, V], W} < 24p
DEIRRTINVABTHDI I LEZERLTIWVWS, ZOEHEOEE ww %
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fRr TR, KERGCHEFEAN T, SEROFEREL LT
f(x)® X+yx+p = p’ (y-ay’+ (be-3p) y-co+2pa;)
ERBETEDING
y-ay™+ (b-3p) y-c2pas = (y-u) (y-v) (y-w)
Thd, ZOZEBEX%Z {(x) D4R H % HEX (coefficient  polynomial) & \» 5, B E
(CiZa=a/Np.b=bJp,c=c/pVp L E¥(L L T
x-ax’+ (b-3) x-c+2a =0
7 7230 % {Z ¥ £% 458 % X (normalized coefficient polynomial) . = @ J7 2 X % 2 %
% # 7 1 X (normalized coefficient equation) & \» 9
CoFBRAORIE. Diaw. 3BEL[22]08BICTFET DI, ZDOHRE
Xo3BR%2, Flaid, (xy2) DX H I xyzZBOAEEE LT, X FEI22]
ODHRNEOBRE LTRSS TDHZENTES, LML, KR, EOBET
AHTDIEO R K. R, ERFETFELAVWEITHDZ TR EDL.,
fX)BRAMTHI2 LD, ARRBEECE, TOLILRHEI»REZHKKE
(algebraic sub-manifold) R FET DB E B H 5,
FLROFADHEARODEREREFEXNDO I DOM%E xyz & LT, T _XTOIE
BT~ A (xy2) D, xyz-ZBR o E[22] TOSAAE
y' = X K x+H]

x’-ax’+ (b-3) x-c+2a = 0

p=3~2707
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0)@5 THd, ERExtytz=0 L BEZFAMPLREZLD, TRIZ. #l 2
B, x8BOoFE»s yBMBXKELZRZFAILRLLOTHD, ZOKM»
bbb, " BRUBEFREIBRROMOoM T EMB I — K TIE 2D &2 F
o LML, ZOHBICEKRTOBRK, 20, FEOM B, thi., A2
EOLIENDHEE CHFET LI IO BBFFREELARVWESI THD, AT
RVWHBEEGEEILSOROES LA ITLILIRHENH S,

KOBI TR, EEREKFRRXOBS, FlE, THECNETSIMNE L
CEDEECHET 5., - '
B 1 £(x)=x (x-7x'+14x’-7) +3

ZOBEIEAET

gal (f(x))=Fa(7)=((243756), (1234567))
£ I K x (xX’-Tx'+14x’-7) 1L Tchebycheff ® £ X % 2 F W KL b D TH 5,
ZO3ET O shit THDH, Fho, HANNIL, dea(f(x))=fx)® F(x)=57 T
» D,
C: f(x)=x (x7x'+14x-7) +3
£(x) = x*+apx +bpx +ex +pbex +plasx+p’ = 0

p = 2~1489

— 261 —



WA OHMIL
sin’36
EFHEINRTWVWS, M, genus 20FEELED ., sin"2 IZHFITHE FMARE
NO>2BHEMHBRPEFETINE I DIHEBFICRGKIHLIMETH 5,
BHEREZHEXOB O A
C: f(x)=x (xX-7x'+14x*7) +3
x-ax’+ (b-3) x-c+2a =0

p=2~1213

Thb, SHE[22] OREMIZNETAZELEV OHOHHSNE 2 B M,
Thi, EELERESEAN
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x'-ax’+ (b-3) x-c+2a = X’-3x+k
R L 679 =

DHEDHLDT, p=2~RIBOEKRI1BE D> H B4WFEL
EOHETEOLIIAMTZ2BRELETT S

23 THh B, ZOHEHMN.

BIETH D,
BROZILETH DN, xtytz=0, xytyz+tzx=-3 O & & X
X+y+z' = (x+y+z) -2 (xy+yz+zx) = 0-2(-3) =6
EBRDEZNLTHD, ZOHG KIIAALOMBEEARAL TS, BREKRE
Mo~ BRTTND,

WZltiz, HicRehd kY.,
£ H X XWHX XX AEBHICIETF = v = 7 % B K (Tchebycheff

polynomial) T:(x) T&H ¥ . Z 2D F X
x=t+l/t, y = t+1/f

PHtEHELELD
- yt+1 © - xt+l = (y- (X-7x+14x-7x) )

TOZEHERAETENEZILTshii L2 bDTH D,
30L&, REERSEXOHE O M

- -

EWNIHIZEHLTED, I
CITOERIIHHRMET,
SI'30IC RO PEHRIT(GORITIR)IED 21,

Bl 2. f(x)=x(x+1) (x'+1)
TR, A%, THEEEROEATH S,
C: f(x)=x{x*+1) (x'+1)

£(X) = X" +apx +bpx +Cox +pbyx’+p aex+p’ = 0

p=2~1019
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RAODAE, MERKOLODNEORETHHET S,
C: f(x)=x(x*+1) (x+1)
x-ax’+ (b-3) x+2a-c = 0, p = 2~1019

Ihid, BERESFERORE 3R EXOBBOMECR>THEL
IR > T ixyz]#ED . T % xyzzZBREERRLELOE, B R
FEUDTEHAERCBLETIFMLALRZLOTHD, ZOHEEF. T
TOMM, RALBDI_~OFELRZYHEH. TORXKEPLRETIEMAME
. KA, Modthme OAE 300 TAFHTHZFER. © 4 BOEHNRR
BHEASHEAO LIZAH LT WA, SMAEA 30° >0 Tk, s 2T,
MOLB IUN2OEAZABAEONENFOALVIERTH B,
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B, MLEEZ, RBF3Y, ERZ2E20TEAP ERCBLELTIEAO AL
HBELbOTHD, AEHEHOCALEADI»TINICAaBRELTRERBTE S, A
W) —FHoOoBEAOFE»LREZL DI

2 ¥ K v
E - ‘1 e
q ‘1:
lj ., ') *
] s 9 R
01 . 4 °
] - ¢ » g
. '
1 e "+ e ‘\\
-2t S S—"

THHZH, HEoAKEIEXAGOZI O s TOsHEEEIZLIIT 0T
HbOEDEHEIIRRARY, Y KOPLLEEOTAE/ESHBRIIT. £
EFBRADBRETFIRDZ2EETHY, ZOo0B2FLEITHOEIZARD
Dix, BERELOHEE. 2F 0,

(x-h) (x-k)?
DEEOHBETHD, -, TO0HBEEERZE®EIT.
(x-h) (x*-k)

ODHOHE, E0 . 2ENENERE LIAEIRIOLETHD, b
SO DORFEFENDERBLOGEEZEKLTWS, ¥HAMEIIT 2 KOEM
HAFicBEELTWVWD, . “OBBERLF&E22] CXBLOERT
BLTW3,
#Fl 3. f(x)= (x+1) (xX+6x*+1) = x (x+7x"+7x*+1)
C: (%) = x (X+7x'+7x'+1)
F(x) = X*+ax’+bpx +eax +pbex’+piax+p'= 0

p=2~1213
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RADZAMIT— kT &

b5,

BERE RO O 5 IX

AZERDIMBETH B,

BETDSIHFRAPLRETRVWANAER O L

-
[

&

BT,

mFLUBOBEMBRIIBBRTE S LR

4. f(x)=x(x+6)



C: f(x)=x(x+6)

F(x) = XX +bpx ' +c,xX +phyx’+plasx+p = 0

p =2~2011

RAOSAMIT, E®#M. T LTCOHEKR., TLT HoMiiThd,
BEGEFERXOMOSAIET., MEIPOEWVWICANLTOHEME L ERLE .,
BOOEHDTTH D,
' i £(x)=x(x+6)
x’-ax’+ (b-3) x-c+2a = 0

p = 2~2011

BROKE TH HD., capped lady & (LI A TV D, FAHAOHEKTERX
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=
X’-ax'+ (b-3) x-c+2a ® y+2-x' = y'+ (-a'+2b) y'+ (-3+2b-2ac+b’) y+2-4b-c'+2b’
ThHo, TOMD AT
C: f(x)=x(x+6)
x*+ (-a™+2b) x’+ (-3+2b-2ac+b’) x+2-4b-c’+2b* = 0

p = 2~2011

DEIR, —OOHEEVIEH/DIZEETD 3AOCER,. M2zF30FEL
BEZXLTHLEBDIERTH D,
KORIZ, FEAEHFTERNX

g (x) = x-ax’+ (b-3) x-c+2a = 0
DZOORE., BRERECENMEIATHLIA., 2oFo[glu),glv)]
Z oxy-F@EI plot LEEbODOGHE#H O bOTH2, R B 28RO
METHd.

C: f(x)=x(x*+6)
g (x) = x-ax’+ (b-3) x-c+2a = 0
lewWegvl,glw=¢g () =0,u<v
p = 22011
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MEZ2 BALCDALTVLIHRFADL2D, TRREVCET D, 2K
MBR2OLEALEI . MBICRRZILICORXD X, i, ZOHMMARAE
EIIHBBIZ 2D LRI, BIROERDPHRATLIORT oL BITRDIND
MRV, MO EORIE, BMRKPEBNN 0DORKELL, Wik, EREDLOH
ETHD,

—HRELHEL LT, BoR, BEE30EHMAMEBOERERICR T
B, BLHEORE AL LMELTLREHIMETHS > LB

S
EQEETEDLIAMT DT _RTORTERELRET D L

C: y' = x+3x*+2x -x'-2¢-2x%x-1

gal =D (7), det = 71°, p = 2~1283
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FOANAIL sindTHAI ETFRINTWVWDE, iz, kb HBEIT,
B 20EBMNEBERLED
sin’ 26

OHHKBEEELZ L OBHEMAMBAPIFETINEVWOI>METHLD, Dk,

sin’@ + sin’ 24, sin’@ + sin’ 34, sin*28 + sin’ 36
RECASGMELODHMBAOHFELAKLIMETH 2.
Bl 6 y=x(xX+ax+b) D D L D

y = x(x-4) (2x’-9)
x“+ax*+bx'+ex’+bpx*+ap’x+p’ = 0,

p=2~1699
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y =x (x*-4) (2¥X-9)
x’-ax+ (b-3) x+2a-c = 0
a=a,/Vp,a=by/p,c=co/ (p\p)
p=2-~ 1699

e x) S abERSS p @

{1

PHEFIFEELELHARETHS, HOOARLBL B FEE LD
—EHECEMEEBL TV,
SO, MET I F— O ERMIEREORE RO ET 5 SR
SIHFEEFOEE XY 2 '

DELEBORNID

f=t-4, g=t-6t'+6, h=8-36
(A AR, ¥ I F — vold5no.2/533. p.31. 2006.2.

(FEIZLEEXOMR)

EBECILE, 2L O0XOERCHE KBWMAERS B OV~ e &oxdhik

DHEBERHFEETD L0,

7.

Yy =x(x-4) (xX-8)
x“+ax’+bx +ex’+bpx’+ap’x-+p’ = 0,

p =2~ 1087
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UTORIB, coBRMBROBEERELSERNO 3RFEXNOFEENMRF
BICE> TRDEZHEOMEI 3 B (riple) & LT xyzzZRBEERLELLOT
HD, FEHMOFHM~OFELLELETRT, BRIZ, Hl 6 IV FITMMARE
EREZDIETHD,

v =x(x*-4) (x-8)
X-ax'+ (b-2) x+2a-c = 0
a=a,/\p, a=b/p,c=c/ (p¥p)
p=2~ 1087

1 ; ;\/ i

EHEAFEO WM. AR, BOoP A 2ESBIERTRT, YL@
FBRPRCERZDODMNEBPLREZLOTHE, TOHBEAKEOP LBITHE-
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T, 0°BELELODPROKTH B,

oT, AXETHFCHENLEEHO ~ BT, TEmNOHBKR T, FOoORETIE
BIZBHELTWS, ZO0RHELHORLEBEEZ LI 90° BELZHONRK
O TH B,

IORCE., MMoPLRONAORAEEERBRIT, SO, RZ Th,
ST, 3B xyz2AF2BHE LT, 6D A
x,y,2), (x,2y), (yx,2), (v,zx), (zxy), (zyx)

LLTRFALELOR, BlZAE, xtyz CEERZFALPLREZLONB KD
LOThH D,
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IhiE. BEA. 2B 2 offELEL, EOBEETHAALTNE I E
YE%T S, CALOMAZAMOEACLIAOE L LTRTVEDT
b5,
Bl 8. y' =x(x+ax+bx'+c) ., #F B o #i

y =x (x-1) (x-4) (x*-9)

x“+rax’ +ox'+ex +bpx*+ap’x+p’ = 0

p =2~ 1433

y =x(x-1) (x-4) (x'-9)

- ax’+ (b-2) x+2a-c =0

a=a,/p, a=by/p, c=c/(p¥p)
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p=2-~1087

TOfTIE, EFmLEKEHB I ADAEWVIZ 60 DRAETRXOLLERD T L&

o TWn5,

3. BRE TR A oK
BHEIOBEMAHEROKHSE AN
x-ax’+ (b-3) x+2a-c
OHBNKLiE, FITBHTAELENE
det (x’-ax’+ (b-3) x+2ac) =
det (x'+ (b-3-a/3) x-2a'/27+a-c+b/3) =
27 (¢- (atab/3-2a°/27) ) +4 (b- (a'/3+3) ) ’=
27¢'+ (-18ab-54a+4a’) c-9a’-a’b’+42a’b-108+108b-8a'+4b™-36b°

THEZLND., HHKX = 0, 2F0, REUFTBEAIBRERLTEADER

AL 00U ETNFHTHL, InERT M@,
27 (z- (x+xy/3-2x’727) ) +4 (y- (x¥/3+3) ) =0
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15 1
10 1

2 (1
_5-
._ID.
15+
-10

DEH>R, Zo0KEBEBL o2 i) RAY2BECTCHDL, TOHE
DR A
z- (x+xy/3-2x/27) = 0, y- (x'/3+3)=0
THEz b,
y = x'/3+3

z = x+xy/3-2X127 = 2x+x’/27
BROWERRTENT-HALIBREEATH D, TOERIZHLED, Hix
. By B B3 2R T 5 R FE (operator) . > F ¥, & A F (substitutor)
EEZEznd

xX-ax'+ (b-3) x+2a-c [ b = a¥/3+3, ¢ = 2a+a’/27]=1/27 (3x-a)’
ThH, DV, IR, BERBLEAX S REIF LRI LOOEHET
b dH o,
#9. y =x(x-33x-33x"+1)
CTOFERNTETLIHEAHMR

C: y' = x(x%33x-33x'+1)

DRFEEBRKREK
[p, @, by, ¢)
OWTET, Z0FBEARF, EnHAEKCEETLIZEAXNTH D, £7.
Y= x (x-33x-33x%°+1) = x (x'+1) (x*-6x+1) (x’+6x+1)

ThHy . KEEBRIEXROBROSFA L., RERFEXOROKFEZRE T,

C ¥y = x (x-33x-33%°+1)
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X“+a,x +bex +eox +pbex +pax+p’ = 0

p = 2~659
o . 0
o ° L20%°%.% IS
@ g2 o
o ¢ %o LA IR
o ¢ ofo o o
o ¢ o oo F oo oo
o A4 o @ 19’1 ° ¢ ® ¢ o ©
PR o S o © R
°
o0 o 80 %% o 0
o 6 o o3 ©,
< ¢ 0 0% 6 0, 8F0000 6 0 000 © °
- DI
20 o —pgoe o© o b 80000 o1 0% o 20°
° o0 O %y o0 o
o0 ¢ OIS A 0, oo
IS s kS
o o ¥ s § %% o s 0%
s 6 0% —I¥C O o o ©
o o o o o0f oo oo
Faps ofo ¢ o o
o o °® o o © o o
° g °
° f_zﬁo R IS
M |
C: y = x (x*-33x-33x+1)

x-ax’+ (b-3) x-c+2a

a=a/\p,b=bip,c=cs(p¥p)

p = 2~509

TohHd, REFEAORIT, 1 FEHLRARKLEOTAEZKESART. TLT
FHEFITR IHED2ERP»PLR > TS, NTRAAGINERICRZ R
WEHSRAPLBETITRFRLTWVS,

.
-
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2 — s *
° b
14 2
. g -
0] Iy
- ' ¢
FRL)
- * o ¢
1 + « /" I 0
-2 L |"4|/" T '. ‘I T TV T

21 0 -1t -2t 0 -1 =2

Ik, REFEXOBO 2ERPEREZTBEDIFRALPLALLOTH S,
LTFAKEMLRT —F Th D,
C: vy =x (x-33x"-33x™+1)
[p, @, by, Cp]
p=2~509
[12,0,-1,-21, 3,0, 3,01, [52,-5-20], [7,0,5 0], [11,0,33,01, [13,2,19,76],
[17,2,-17,-681, (19,0, -7,01, [23,0,69,0], [29, 10, -29, -5801, [31,0,77,01],
[37, -22, 251, -1828], [41, 10, -41, -820], [43,0, 65,01, [47,0, 141,0],
[53,-14,-53, 14841, [59,0, 177,01, [61, 18,99, 236], [67,0,-55,0], [71,0,213,0],
[73,-14, 199, -1444], [79, 0,221, 0], [83,0,249,0], [89, 10, -89, -1780],

(97, 10,-17, -1588], [101, 2, -101, -4041, [103, 0, -91, 0], [107, 0, 321,01,
(109, 2, 307, 4601, [113,-14,-113, 31641, [127,0,-19,01, [131, 0, 393, 0],
[137,-22,-137,6028], [139, 0, 161, 0], [149, -14,-149, 41721, [151, 0, 437, 0],
[157, 50, 1283, 200121, [163,0, 425,01, [167,0, 501,01, [173, 26, -173, -8996],
(179, 0, 537,01, [181,-70, 2155, -375081, [191,0, 573, 0], [193, 10, 527, 3916],
(197,2,-197,-7881, [199,0,-187,01, [211,0,377,01, [223,0,-115,0],
[227,0, 681,01, [229, 74, 2491, 484121, [233, 26, -233, -121161, [239,0,717,0],
[241, 58, 1759, 338361, [251, 0, 753,01, [257, 2, -257, -1028], [263, 0, 789, 01,
[269, 26, -269, -139881, [271, 0, 29, 01, [277, -70, 2443, -509481, [281, 10, -281, -5620],
[283,0,-175,0], [293, 34, -293,-19924], [307, 0, 665, 0], [311,0,933,0],

[313, 18, 279, -13161, [317, -22, -317, 139481, [331, 0, -31, 01, [337, -86, 3391, -787721,
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(347, 0, 1041, 01, [349, 18, 963, 106041, [353, 34, -353, -240041, [359, 0, 1077, 01,
[367, 0, 1085, 01, [373, 90, 3627, 873561, 1379, 0, 1073,0], [383, 0, 1149, 01,
(389, 34, -389, -264521, (397, -30, -237, 201081, [401, 2, -401, -16041,

[409, 82, 3127, 757401, [419, 0, 1257, 0], [421, 74, 3067, 768281, [431, 0, 1293, 0],
(433, -38, 1439, -330441, [439,0, 533, 01, [443,0, 1329, 01, [449, -14, -449, 125727,
(457, -62, 2311, -60868]1, [461, -38, -461, 350361, [463, 0,989, 01, [467, 0, 1401, 0],
(479, 0, 1437, 0], [487, 0, -475, 01, [491,0, 1473, 0], [499, 0, 473, 01, [503, 0, 1509, 0],
[509, 10, -509, -101801 ]

% 3. 1B ¥ {R $ (normalized coefficient)
a=a~\p,b=byp,c=c/(p\p)
DENOEFE bl % xy-FHICH L TH D, FERIT,
C: y = x (x-33x-33x+1)
(@, bs], p=2~509

1]

B

[
eoo hex

ThHDH, HEMROEFE., By =-10[22]0HR L, x=0D[-13]1DH»

Thd, TORZSDO LWHIZI03 T, p=50FTTOTHEOHERD S H 26\

N3] TH D, 26097 = MATHAI N, 2, y=-1OLIIZHATHHLD

L 0BETHY, Inb, 2497 =% 14 THDH, o T, ¥HOXRKTIE
b, = -p, 3p

TH 5B,

BE—0HBAE a=aNp=00 %4 T,

((2,0,-1,-21, (3,0,3,01, [7,0,5,01, [11,0,33,01, [19,0,-7,01, (23,0,69,01,
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(31,0,77,01, [43,0,65 0], [47,0,141,0], [59,0, 177,01, [67,0, -55,0],
[71,0,213,01, [79,0,221,01, [83,0,249, 01, [103,0,-91,01, [107,0, 321,0],
[127,0,-19,01, [131,0,393,0], [139,0, 161,01, [151i,0,437,0], [163,0, 425, 0],
[167,0, 501,01, [179,0,537,0], [191,0,573,0], [199,0,-187,0], [211,0,377,0],
[223,0,-115,0], [227,0,681,01, [239,0,717,0], [251,0,753,0], [263,0, 789, 0],
[271,0,29,0],0283,0,-175, 01, [307,0, 665, 01, [311,0,933,01, [331,0,-31,0],
[347,0, 1041,01,[359, 0, 1077, 0], [367,0, 1085,01, [379, 0, 1073, 0], [383, 0, 1149, 0],
(419, 0, 1257, 0], [431,0, 1293, 0], [439, 0, 533, 0], [443,0, 1329, 0], [463, 0, 989, 0],
467, 0, 1401, 01, [479, 0, 1437, 0], [487,0, -475, 01, [491,0, 1473, 01, [499, 0, 473, 0],
(503, 0, 1509, 011

2T 29T THOVHN¥EETHE, /I 7IRALBEOPEEZHEEER
Thd, REFEAXOF I
x'-x’at+ (b-3) x+2a-c = (x*k)x. k=0
DT, k=0i2(p 0,3p, 0]BA T 14 DENEGTHRIZESA, 2E0. FERX
I xX=0TH 3B,
KOEEIX
[[s,2,-5-20], [17,2,-17,-68], (29, 10, -29, -5801, [41, 10, 41, -820],
[53,-14,-53, 14841, (89, 10, -89, -17801, [101, 2,-101, -404], (113, -14, -113, 3164],
(137, -22, -137, 60281, [149, -14, -149, 41721, [173, 26, -173, -8996], [197, 2, -197,-7881,
[233, 26, 233, -12116], [257, 2, -257, -1028], [269, 26, -269, -13988],
(281, 10, -281, -56201, (293, 34, -293,-19924], [317, -22,-317, 139481,
[353, 34, -353, -24004 ], [389, 34, -389, -264521, [401, 2, -401, -1604],
(449, -14, -449, 125721, [461, -38, -461, 350361, [ 509, 10, -509, -10180] ]
ToBAERIFKkoET, FRAR
(x*-4) (Vpx-k)
DFKELTWND,
EEOBEE., FROWTFROBEATHLRWESE T,
[113,2,19, 761, [37, -22, 251, -18281, [61,18,99,236], [73, -14, 199, -1444],
(97, 10, -17, -15881, (109, 2, 307, 4601, [157, 50, 1283, 200121, [181, -70, 2155, -375081,
[193, 10, 527, 39161, [229, 74, 2491, 484121, [241, 58, 1759, 338361,
(277, -70, 2443, 509481, [313, 18, 279, -1316], [337, -86, 3391, -78772],
(349, 18, 963, 106041, (373, 90, 3627, 873561, [397, -30, -237, 20108 ],
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(409, 82, 3127, 757401, [421, 74, 3067, 768281, [433, -38, 1439, -33044 ],

(457, -62, 2311, -60868] ]

REDEBEET., ZEFEAZERE - TD, FEXIZ

(Npx+k) (Npx+h)?

DET, AAATHERZEZNL0TH S,

det (x’-ax’+ (b-3) x+2a-c) =
27¢’+ (-18ab-54a+4a’) c-9a’-a’b’™+42a’b-108+108b-8a*+4b’-36b" = 0
omEicAERIFAELTWVWS,

BECE. COHAOLIRI®H»DN . BOLXRILZIT. . DLERS D,

T, BOFTEAZRD B,

f(x,y,z) = -9x*-54xz+42x’y+272°-182xy-X"y’-8x ' +4x’2-108+108y-36y’+4y’
DHEROEREZRD D

Of/ox (x,y,z) = -18x-54z+84xy-18zy-2xy’-32x’+12x’z
afldy (x,y,z) = 42xz-18xz-2x’y+1(4)8-72y+12yZ
8110z (x,y,z) = -54x+542-18xy+4x’
ThbH, fz(xyz)=0056, zEBEIZRES T
z = x+xy/3-2x'127

LB, TNERAT B L

of/ox (x,y,2) = -18x-542+84xy-18zy-2xy"*-32x"+12x’z = -8/9 * x (3y-9-x") *

By (x,y,z) = 42x*-18x2-2x"y+108-72y+12y" = 4/3 (3y-9-x*) *

ThHhd, €-T. BEHAO3IFEPOFEBRXTIMIL TR AL OTH DB, i@
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DR 3y 99X N6, y=xXB3NREV, HH.
z = x+xy/3-2x'127 = 2x+x’/27
ERB, IhR”ML, [x X343, 2xx27]. H B Wik, £ A F (substitutor)
[y =x/343, z = 2x+x’127 ]
WRE D, BE,
f(x, x'/3+3, 2x+x’27) =0
MW, EEHNIIRILSDZ LMD, Th), REROHWERRRTH D,
BEOART, TOHBLIFELHFRAOESZBIMNET DN, Z0OK
RAEBTHRBELTVRY, 2F0, ERLFIZET R > TR,

4 AFEKICAETI2EMEABICSONT
TITE, o xyzZEMoMFEl22 cRET I BEMERsdmEm. fl 2T,
E A H K

xty+z, Xytyz+zx
THEBRTEIRONEHNEEE XD

3 (xH4y™7) <2 (xy+yzizx) =8

9. RO DHFEKXE
f(x,y,z) = 14a (x+y+z) “+b (xy+yz+zx) = 0
LT, PHEz=21l8TH5L&H2RDTAHEI D,
grad (f(x,y,2),[x,y]) = [ofiox (x,y,2), &ffdy (x,y,2) ]
= [2a (x+y+2) +b (y+2), 2a (x+y+2) +b (x+2) ]
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BETENz=2L—HTEHLDOEMHFL LT,
2a (x+y+2) +b (y+2) =0
2a (x+y+2) +b (x+2) =0
EED, TR xylZoWTHEL L,
x = -2 (2a+b) / (4a+b), y = -2 (2a+b) / (4a+b)
ThH, Znxk, fxy2)IZTRAT D &
- (-4a+12ab+4b™b) / (4a+b) = 0
RS, IhErall 20T E
a=-1/4-b(4b-1)/(-1+3b)
ERD | fxy) DREIZARAT B L
1-1/4 - b (4b-1) (x+y+z) ¥/ (-143b) +b (xy+yz+zx)
bWk, 782~ T
4 (3b-1) -b (4b-1) (x+y+z) “+4b (3b-1) (xy+yz+zx) =0
BEL5, iz, b=1E&7323% &,
8-3 (x+y+z) 8 (xy+yz+zx) = 8-3 (x+y*+2) +2 (xy+yz+zx) = 0
T. BENOBICEZTZHL D TH D,
ST, BE3oEBAHBRIT, TRERAEZHANVT
' y' = £(x)
CRTDHIENRTE, TORBEHRZENAR
XX +bpx X+ pbpX +p asx+p’
TOREREFER IR
x'-ax’+ (b-3) x-c+2a
a=a/\p,b=bsp,c=cy/(p¥p)
THLADL, o T,
a = xty+z, b-3 = xy+yz+zx
THdhbH,
4 (3t-1) -t (dt-1) a/p+4t (3t-1) (b-3)/p=0
THY., TRELIZDWVWTERST S &
(42’-12b+36p) t*+ (-24p-a’+4b) t +4p = 0
2ED. b0 ¥EHEx=1tDFERE LT
4px’+ (-24p-a*+4b) x + (4a’-12b+36p) =0
DHEBEHTH A I h,
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&l 10. e M R
C: y' = x(x-2) (2x-1)
D %A,

[12,-1,-2,-4], [3,-1,0,0], [5,2,-1,-121, [7, -6, 30, -841, [11, 4, 17, 241,
(13,0, 36,21, [17, -2, 35, -361, [19, -6, 66, -232], [23, -8, 53, -2401, [29, -6, 87, -348],
(31, 0,45, 128], [37, 12, 84, 402], [41, 6, 123, 492], [43, -12, 129, -776], [47, 0, -3, 0],

[53,2,95 84], [59,4, 161, 4081, 161, 12, 228, 15141, [67, 18, 234, 1928],

[71, 8, 149, 624], [73, -12, 240, -1762], [79, -18, 342, -3044], [83, -4, 185, -408],

(89, 6, 123,2041, [97, -12, 336, -23781, [ 101, 18, 303, 36361, [ 103, 18, 342, 37241,
[107, -12, 177, -840], [ 109, 30, 579, 69321, [113,-18;195,-1476], (127, 0, 333, -128],
(131, -4, 137, -24], [137, 6, 267, 7801, [ 139, 6, 282, 6961, [ 149, -14, 383, -3276],
(151, -18, 486, -54521, [157, 6, 483, 18921, [163, -18, 354, -31681, [167, 24, 357, 45601,
[173, -6, 519, -20761, [179, 12, -39, -2616], [ 181, -48, 1236, -20022], [191, 0, 429,01,

[ 193, -48, 1200, -19586], [197, 18, 447, 45001, (199, 66, 2022, 362681, [211, 6, 282, -8481,
(223,0, 621, -128], [227, 12, 105, -1464 ], [229, -42, 1227, -21436], [233, -10, 443, -2100],
(239, -16, 653, -66241, [241, 12, 408, 17341, [251, 20, 497, 49201, [257, -2, 707, -9001,
(263, -8, 725, -36961, (269, 10, 791, 52201, (271, -42, 1038, 177641, (277, 6, 411, 59241,
[281, -26, -181, 12012], [283, -60, 2001, -41128], [293, 18, 735, 79561,

(307, 12, 921, 73681, [311, -24, 789, -11472], [313, 0,912, 541, [317, -6, 375, -348],
(331, 54, 1962, 415281, [337,-12, 912, -82501, [347, -12, 465, -1416],

[349, 36, 156, -75421, (353, -2, 995, -12841, [359, -24, 933, -13776],
[367, -54, 1998, -43868], [373, 12, 1140, 89621, [379, 42, 1698, 34256],
[383,0,1149,0], [389,2, 1151, 15241, 397, -42, 1779, -36092],
(401, 30, 627, 67801, [409, 84, 3216, 778381, [419, 12, 1113, 83281,
[421, -24, 1212, -17318], [431, 32, 509, 24961, [433, 42, 1887, 391161,
[439, 72, 2613, 632161, [443, 20, 1265, 164401, [449, 14, 1331, 123487,
(457, -54, 1143, -175881, [461, 26, 599, 35881, [463, -30, 1446, -24892],
(467, -36, 1257, -284401, [479, -16, -163, 10272] ]

C: y =x(x-2) (2x-1)

p=2~487
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C: y=x(x-2) (2x-1)
x*-ax’+ (b-3) x-ct2a=0
p=2~487
19
N 2
.\ « 1.5
’ bl
’ L
. rs !
N\, .~ 05
/ L] - —U
V4 r-0.5
s F-1
[
* r-1.5

ZOF — & [pabeclizxt L T
px+ (b-6p-2/4) x + (a-3b+9p) =0
PRBIM LR RIT
[1/4- (8x-25) (x-4) 1, [3x*-73x/4+281, [ 5x*-32x+521, [ I-21x+9], [ 11x-53x+64 ],
[(13x-3) (x-3) 1, [17%-68x+527, [19x’-57x+91, [23x*-101x+112], [ 29%*-96x+36 ],
[ (31x-48) (x-3) 1, [37x-174x+225], [ 41x*-132x+36 1, [ 43x’-165x+144 1, [ (x-3) (47x-144) ],
[53x7-224x+196 1, [ 59x-197x+64 1, [ 61x°-174x+9], [ 67x*-249x+225 ], [ 71x*-293x+256 ],
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[73x-234x+81 ], [79x*-213x+9 1, [83x’-317x+208 1, [ 89x’-420x+4681, [ 97x*-282x+9 ]
R ThHBH,
BEMT20nboidp = 208EFZ2KRVWT, 20, ¥ XTOHFREITH
LT, Ao, TO@ABTIR. BEx32& L,
[ (13x-3) (x-3), (31x-48) (x-3), (x-3) (47x-144), (127x-48) (x-3),

(191x-144) (x-3), (223x-48) (x-3), (313x-27) (x-3), 383x (x-3)

L2L, xTERDZLVOLDRVEFEET D, p=3BIEEBOx(x3)THh 5,
[x (157x-468), 383x (x-3), x (397x-1044) , x (433x-1152) ]
LRI
4 (3t-1) -t (4t-1) (x+y+z) +4t (3t-1) (xy+yz+zx) =0
THY . x=1teBVWHE(ZOHBARXTEELTWVLIRNOEHR)DO T
Xx=3,x=0
Ht=13,0 i CMBELTNDE, t=13D & X, 31=0TH D1 b,
4 (3t-1) -t (4t-1) (xty+z) +4t (3t-1) (xy+yztzx) = - (x+y+z) 9 =0
TH .
a=a/\p=xty+tz=0
WYL TWS, FFE,
[13,0,36,2], [31,0,45, 1281, [47,0,-3,0], [127,0, 333, -128], -

Thd, FEIFEBEXNORE & M

(V13%-2) (N13x+1) %, (-V31x+8) (V31x+4) %, x (47x-144), (V127x+8) (V127x-4)°,

x (191%-144) , (V223x+8) (V223x-4) %, (V3I3x-6) (V313x+3) %, x°
LgoTWnb, MNiw. BEFEFEZLDILOULBELREILE R TR,
t=o ThHHRIZ. COBEPFOL EEZT

(xt+y+2) -3 (xy+yz+zx) = X+y*+Z- (xy+yz+zx) = 112+ ((x-y) *+ (y-z) *+ (zx)?) =0
THY, Ihidx=y=2z, 2D 3ERTOLFEIND, HIETDHHEE
X

x (157x-468) , 383x (x-3) , x (397x-1044) , x (433x-1152)
THHMN, BEFEX Ca+ (b-3)xct2a DR H MO KT
(157%-24157), ¥, (397x+14V397)°, (433x-14V433)°
DIEBOFE TH D,
ST, ## M e 5 2 X (hyper-elliptic rsolution equation)
px'+ (b-6p-a*/4) x + (a’-3b+9p) = 0
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DOMITEHELEITRG 22W,
[2,25/8, 41,03, 7324+N47/24 + 11,5, 16/5+2/5+i],[7, 3/2£3v21/14) 1, [ 11, 53/224N7/22 1],

[13,3/13,31,017, 2+4N171, (19, 3/2+3V285/381, (23, 101/462V103/46 « i1,
(29, 48/29+6335/291, (31, 48/31, 31, (37, 87/37+6v21/37], [41, 66/41+24V5/41]
[43, 165/86+3V273/861,[47, 3, 144/471,(53, 112/53+14V11/53],[59, 197/118+V23705/118],
[61, 87/61x6¥195/61], [ 67, 249/13429v21/134 ], [ 71, 293/1422V13145/1421,
(73, 117/733676/73 1, [ 79, 213/158+45V21/1581, (83, 317/166+43V17/166 ],
[89, 210/89+12V17/89) 1,97, 141/97+24N33/97]
Thd, ERObL DT
2,7, 13,17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107,
109, 127, 131, 137, 139, 149, 151, 163, 173, 181, 191, 193, 197, 199, 211, 223, 227, 229, 233,
239, 241, 251, 257, 263, 269, 271, 277, 283, 293, 307, 311, 313, 337, 347, 349, 353, 359, 367,
373, 379, 383, 389, 397, 409, 419, 421, 433, 443, 449, 463, 467, -

Thbh, EROL DI
3, 5,23, 37, 113, 167, 179, 227, 271, 281, 349, 401, 409, 431, 439, 457, 461, 479, ---

EL Hiakgsb TR EET D,

ToOHE, 7MEBEXPERZLOBED 2REZ2LZOREIOEDO &

LTxy-FHEICHRLELOTSH S,
C: ¥y =x(x-2) (2¥-1)

px’+ (b-6p-a'/4) x + (2’-3b+9p) = 0, p = 2 ~ 487

4..
3.5
o
Jeas, % wmog ® o000
Eo cgéﬁ %o °°°°oq’
° s ©
257 ° %°
h @
o ]
27
°
4
151 °
1.
* ¥ T T LA

FECEBETDREIRXARZVEITH D,

— 287 —



Bl 7. ¥y =x(x-4) (x-8)

IR T LTERBLELD THEN OB ALLEBHT S,
y = x(x-4) (¥-8)

{[2,-1,-2,-4], [3,0,3,0], [52, 11,121, [7,-3,9,-42], [11,0,-3,0],
[13,-9,27,-54]1, [17,-2,47,-601, [19,3,9, 1141, [23,0, 33,01, [29, 10,23, -60],
[31,0,93,01, [37,9, 63, 5421, [41, -10, 59, -180], [43, -24, 273, -2064], [47, 0, 105, 0],
(53, -14, 143, -12601, [59, 0, 141,01, [61,9, -9, -7221, [67, 3, 9, 4021, [ 71,0, 69, 0],
(73,9, 135, -12781, [79, -9, 81, -14221, 83,0, 105,01, [89, -10, 167, -7801,

(97, -9, -81, 20341, [101, 2, 47, -108], [ 103, -15, 225, -30901, [107, 0, 285, 01,
(109, -18, 435, -4140]1, [113, 14, 143, 4201, [127, -24, 525, -60961, [131,0, 393,01,
(137,22, 215, 17161, [139, 21, 441, 58381, (149, -14, 431, -39481, [151,3,9,9061,
[157,6, 51, -24281, [163,-3,9,-9781, [167,0, 177,01, [ 173, 26, 455, 73321,

(179, 0,393,01,[181, 27, 243, 14581, [191,0, 537,01, [193, 9, -45, -4282],

(197, 2, 587, 7801, (199, -15, 225, -5970], [211, -15, 225, -6330]1, [223, -48, 1245, -21408],
(227, 0, 537, 01,229, -18, 363, -93241, [233, -26, 635, -104521, [239, 0, 573, 0],
[241, 27, -81, -84061,[251, 0, 753, 01, [257, -2, 371, -2281, (263, 0, 645, 01,

(269, 26, 707, 113881, (271, 15, 225, 81301, [277, 54, 1803, 357481, [281, -10, 779, -4980],
[283, 24, 993, 13584 ], [ 293, 34, 875, 197881, [307, 24, 1065, 14736], [311, 0, 609, 0],
[313,-27,27, 74861, (317, -22, 935, -13596 ], [331,-3,9,-1986], [337, -9, -81, 106741,
(347,0, 897, 01,0349, 9, -9, -41781, [353, -34, 659, -104041, (359, 0, 753,01,

(367, -3,9, -22021,[373, 9, 207, 149741, [379, 27, 729, 204661, [383,0, 1149, 0],
(389, 34, 11, -128521,[397, -42, 1347, -335001, [401, -2, 803, -804, [409, 27, 567, 173701,
[419,0, 357,01, (421, -45, 675, 67501, [431,0,393,01, [433,-30, 1167, -26116],
(439, 0, 1317, 01,443, 0, 1185,0], [449, 14, 863, 57961, [457, 18, -249, -21348],
(461, -38, 1379, -34884],[463, -15, 225, -13890], [467, 0, 1365, 0], [479, 0, 1293, 0],
(487, -15, 225, -146101, (491, 0, -291, 01, [499, 48, 2073, 479041, {503, 0, -255, 01,
[509, 10, 1427, 91801, [ 521, 22, 1367, 186121, [523, -9, 81, -94141, [541, 27, -405, -295021,
[547, 9, 81, 98461 ,[557, -38, 1667, -42180], [563,0, 1113, 0], [569, -26, -409, 254281,
[571,3,9,34261,0577,9, 99, 136061, [587, 0, 1437, 01, [593, 46, 995, 184927,

(599, 0, 1221, 01,0601, 42, 1959, 437241, [607, -3, 9, -3642], [613, 45, 495, -3242],
[617, 38, 1847, 467401, (619, -9, 81, -111421, [631, 27, 729, 340741,

[ 641, -50, 1907, -633001, [ 643, -72, 3225, -925921, 1647, 0, 1365, 01,
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(653, 26, 1175, 135721, [659, 0, 1833, 01,661, 45, -225, -38410], [673, 45, -45, -32258],
(677, 2, 2027,2700], [683,0, 1473, 01,[691, 24, 2217, 331681, [701, 10, -13, -7140],
[709, -81, 4131, -129078], [719, 0, 861, 0], (727, 48, 2757, 697921, [733, -18, 579, -43884 ],
[739, -24, 2361, -354721, [743, 0, 2193, 01, [ 751, -45, 2025, -675901,

[757, -9, 243, -41382], [761, 38, 1127, 139081, 769, -99, 4851, -1569621,

[773, 34, 1919, 389641, [787, 27, 729, 424981, 797, -22, 791, 1321, (809, -10, 491, 31801,
[811, 72, 3729, 1167841, [821, 50, -37, -42900],[823, -9, 81, -14814], [827, 0, 2445, 0],
(829, -9, -405, 10026, (839, 0, 1221, 0], 853, -99, 5247, -180394 ],

(857, -58, 2555, -98484 1, [859, -27, 729, -46386 1, (863, 0, 825, 01,877, 45, -585, -63866] ,
[ 881, -50, 2447, -78300], [883, 9, 81, 158941, [887, 0, 1365, 01,907, 39, 1521, 70746 ],
[911, 0, 429, 0], [919, 48, 3333, 882241, [929, 46, 2003, 49404],(937, 45, 315, -20626],
[941, 58, 2339, 810841, [947, 0, 2517, 0], [953, -26, 743, 54601,[967, -33, 1089, -63822],
[971, 0, 2877, 01, [977, 62,995, 1116], [983, 0, 2913, 0],[991, 21, 441, 416221,
(997, -114, 6891, -269228 1, [1009, 27, -81, -360541, [ 1013, -46, 2939, -88596 ],

(1019, 0, 1761, 01, [1021, -138, 8979, -355804 1, [ 1031, 0, 3057, 01, [1033, 27, 567, 39834 ],
(1039, -27, 729, -561061 ]

LT, ChoooHmr2EROFHMECHELE LD TH B,
C: y =x(x-4) (x-8)
(a,b]
p=2~1039
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b
Ly
|
00

UToboix, ELD(payb,clDRMD
(-4+12t) p-t (4t-1) a,"+4t (-1+3t) (by-3p)

EROLLOEZEREOMLIZLbDODOKRTH 5,
(2, -8+105t/2-861°1, [3, -4 (-1+3t) (8¢-3) 1,5, -4/5 (14t-5) 71,7, -28+1149v/7-1692t"/7 ],
[11, -4/11 (366t-121) (-1+3t) 1,113, -52+4029t/13-468t°] , [ 17, -68+6752t/17-9856t/17],

[19, -76+86371/19-12924t/19 1, [ 23, -4/23 (-143t) (15541-529) 1,
[29, -116+20192t/29-30400¢'/29 1, [ 31, -4 (-143¢) (90t-31) 1,37, -148+32685/371-48852¢/37],
[41, -164+40208t/41-60208t741 ], [43, -172+1020t-65592t'/43 1,
[47, -4/47 (-1+3t) (6522t-2209) 1, [53, -212+67040/53-100192t'/53 ],
[59, -4/59 (-1+3t) (10302t-3481) 1, [ 61, -244+89421¢/61-134388t/611,
[67, -268+107709v67t-161532t'/671, [ 71, -4/71 (-143t) (15054t-5041) 1,
[73, -292+127437¢73-190548t"/73 1, [ 79, -316+14954179-224028t'/79 1,
[83, -4/83 (-1+3t) (20562t-6889) 1, [ 89, -356+1895361/89-283552t/891,

[97, -388+226221t/97-340020t'/97 ]
BEFRHFEAOBA AL, AT, REERZFLTVWBITHL 0
boTFTHIZEIELKRATETLRY,

FZT, AILICKE-T, FHRHORE» SR
THBRAIECONVWTEZD, HHAORENRZ LD > -2

X+xy+y-3 =0

Mo, EFBI-22] THEE
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\ Y
N/

/
ST

ThHd, IOAEY=xX-4)(X8)Dp=13TO—2>DHK

f(x) =13x+3xV13 -30
D 2R
-1.991070934, 1.159020640
FxyBELL Txy-FREICplot LTEb DT, M, Xtxyty-3=0LIZH D
TENMEDL, ZoZlix, BEKXEAHWT
f(x)® X+xy+y-3 @ fly) =0
Kl TRTELTED, Blaid. RRCTH SR,
f(x) ® xX+txy+y-3 @ f(y) =231344100 (100t*+101t-29) (t-1)" =0
Ft=1%2EBIZLD, i 218
t = -101/200+13v129/200 = 0.2332580850, -1.243258085
WIETF2BEALBLTRBVWEN, ThHZEECRBROZVVLDOTH B,
ETC, bELIZRE»T, EFEBI22 CRNETHI»HEHOBERRFTERD
TBI I,
f(xy)= 1+a (x+y) “+bxy
HxyD2RUTOBEKROEALAGHKAXDO - KREETHD., HERy = 210
TH&HELT, ExHFRR
f(x,2)= l+a (x+2) +2bx =0
f(x,2) = 8fiox (x,2) = 2a(x+2) +2b =0
PBL, b xEHETDH L.

I+a (x+2) +2bx & 2a (x+2) +2b = -4a (-a+4ab+b’) =0
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THDH, azx072 6L,
-a+tdab+b’ = 0
ThoENE, alz 2T Ta=b/@Ab1)%HBB, % flxy CRAL
THBE LWV, bEHOERIILEZRD L
4t-1-" (x+y) "+t (4t-1) xy = 0
= I

IIT,. BRI LERBZS, IEOXMHENLL., EEOKETY %y

CBXB®|ZTERT
4s-1-8" (x-y) -5 (45-1) xy = 0

LbEALAEFFHICNETIHERNORTATHDL, BB, EHEOHLEFR WV T,
BBABOHOMERRETRIZZTWVWEIOTHAIND, ZHLEENLPD DA, H
A XOBRBEEFHET D L

" (411" (x+y) 1 (41-1) xy ) -t' (4s-1-8" (x-y) "5 (4s-1) xy) = (1-s) (st+t-dst+stxy)
L2y xy DPIEHOBRED st D —BICIEED, ZThboRFEENENLT
FRACAHNET I >HEABOT RTERRILTVWIRTREARZVW L AHEDS, P
< b, ERLTEMABAERRI TR RN LMD,

T, B EHEELLRL, ML T, TH#HEFHE] DAVRAALT
EDOTHH I, ROREOHY., 2EV . ENOHERIHMER H
LB, 2F 9 5t #H X (symmetric form) % B L T .

f(x,y) = l+a (x+y) *+bxy
& 2 7ok R T, AKX (alternating form)
f(xy) = l+a (x-y) “+bxy
. (BB EBEERBRZ. RALTVWEDTHD, DR,
1+a (x-y) -bxy = 1+a (x+y) - (b+4a) xy
Thd,

Bl 2 1F . f(x) =138+3xV13 30 DB A T,

f(x)® 4t-1-t (x+y) +t (4t-1) xy @ f(y) =28561 (16t-455t+169) (43t-13)*(3t-1)°
£(x) ® 4s-1-s’ (x-y) s (4s-1) xy @ f(y) = 28561 (900s™-897s+169) (s-1)*(9s-13)*(4s-1)*
RELREOBEMBLRLD,

dt-1-t (x+y) +t (4t-1) xy [t = 1/3]
=-1/9 - (X +xy+y’-3)
Th DN,
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4s-1-8" (x-y) s (4s-1) xy [s = 1] = - (xX'+xy+y’-3)
4s-1-s’ (x-y) *-s (4s-1) xy [s = 1/4] =-1/16- (x-y)*
DEIZRALEERbZERD,
DWW T2 28 5 Tchebysheff 2 B =X
X2, x (x*-3), x“4x™+2, x (x'-5x+5) , x-6x"+9x-2, x (x-7x'+14x’-7) ,
x-8x+20x*-16x™+2, x (x™-9x*+27x'-30x'+9) ,
EOBELTRRTEL,
KHxyty-3 [x = ¥'-2, y = xX’-21= (X+xy+y-3) (X-xy+y-3)
Thd, NETD 22080, 2V, BREHFLZOHEBLOETH 5,
Bl xiE, t=2 Tk

4t-1-8 (x+y) +t (4t-1) xy [x = X'-2, y = y’-2, t = 2]

-4x'+28x™-49-6x"y'+28y -4y

P P -\?ﬁ)’ <— =z
e -~ .
B -~
; =
‘u' rd

;o \
/ ,/ Y11 4
_./
i / \ f
V ' ’ Y
ﬂl'z‘ \\ ! lx (/li?
\ 4

REAFBREAKLETRIBENTHD TR ESL, ENRBCAET I _>OEHBICY
Y5,

Xxy+y-3 [x = x (x-3),y = y-2]
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/ A ™ /
f ! /
/s \ 7 f
ke U ,,../". \ A

Y
YH =T alfiBD—>TH D, 3K Tchebysheff £ H AR == Tid

. FTiE.
ZHEOEFBICETIEAENAL S,
Xxyty -3 [x = x (¥-3),y =y (y-3) ]

LLF Db,
((X+2xy-y’) £+ (4-xy) t-1) ((-x'-2xy-y") t'+ (4+xy) t=1)

(y"-2x'y+x") £+ (4xy-8x°-8y") £+ (2x+16-Xy +2y") £-8t+1

f(x) = x’-ax’+ (b-3p) x+ (c-2ap)

REIZET S,

O HEH
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f(x) ® ((x"2xy-y") '+ (4+xy) 1) @ f(y)

y = x (x-4) (¥-8)

[[2,-1,-2,-4],[3,0,3,0], [52,11,12], [7,-3,9,-42], [ 11,0,-3,00,

TO, @ax, ZKRRXROFHEMIZHBL-RAK BT E2ETH D,

002, {14} 1, U3, {172, v4} 1, [5, {1/4,5/16,5/4}1, [7, {1, 1/4,7/9} 1,

[11, {1/4, 11736, 11/8} ], [13, {13/9, 1, 1/4, 13/36} 1, [17, {1/4, 17/64, 17/4} 1,
(19, {1, 1/4,19/9} 1, [23, {1/4, 23/36, 23/56} 1, 129, {1/4, 29/100, 29/64, 29/52} 1,
(31, {174} 1, [37, {1, 1/4,37/4,37/49} 1, (41, {1/2, 1/4, 41/162, 41/2, 41/64, 41/100} ]

(43, {43/144, 1/4} 1, [47, {1/4, 47/36, 47/152} 1,
(53, {172, 174, 53/16, 53/50, 53/162, 53/196} 1, [59, {1/4, 59/36, 59/200} 1,
[61, {61, 1, 1/4, 61/100, 61/169, 61/196} 1, (67, {1, 1/4,67/9} 1,

(71, {1/4, 717144, 717140} 1, [73, {1, 1/4,73/36, 73/225} 1, (79, {79/81, 1, 1/4} ],
[83, {1/4, 83/144, 83/188} 1, (89, {1/4, 89/100, 89/256} 1, (97, {1, 1/4,97/81} 1,
(101, {1/4, 101/4, 101/148} ], {103, {103/225, 1, 1/4} ], [107, {1/4, 107/392, 107/36} ],
(109, {1/4,109/36} 1, [113, {1/4, 113/196, 113/256} 1]
:na@‘%mwmﬁwﬁv&égp=mvmmtmﬁkorw6®b\
BHEIMor0A, HIRMTHD, 220 E{D0b0F, pn’ OBOKT

b B,
112, 11/8, 23/56, 29/52, 41/162, 41/2, 47/152 -+~
FixE D TR,
TRTOFHIISL T,
1, 172, 1/4
DN BR A>T D, ZHLIFEIZ, RXTHIER (). ¥ 200,
LT, 5H
116 (x-y) 2, -1/4 (XP4+y'4) , - (X 4xy+y*-3)
Thdz, BFIC1I23RWND, 2F0. ¥R 208ALCHOIDIX, BN
22 kA2, p=1039 £ T
p=3,41,53
D3I[EFTTHL, KT, EREHFET 2O LB o, FRE»D
HAZHL, 23T F»bmhizn,
HECIBBA ST >EY A Cxywy =3 EICEBEET S DT,

AN



HM#EHEOFRE1ISEOZ»
7,13, 19, 37, 61, 67, 73, 79, 97, 103, 139, 151, 163, 181, 193,

199, 211, 241, 271, 313, 331, 337, 349, 367, 373, 379, 409, 421, 463, 487,

523, 541, 547, 571, 577, 607, 613, 619, 631, 661, 673, 709, 751, 757, 769,

787, 823, 829, 853, 859, 877, 883, 907, 937, 967, 991, 1009, 1033, 1039
D59 E T, HBE B

59/175 = 0.3371428571 = 1/3
ThHo, B, BOEETHHH,
CIWRREAE, R BRNTRER I EFEFEREAS, Ml BE

DT AREOEETRBELE, 2FY, AR LEFORKROTCOHET
Hb, LV —BHOFEOHPHEAOCHELIMEIN D,

B % Tk
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