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Bbiuncnernne aBToMopchusmoB 3agaHHol kpusoli poga p > 1

['pynna bupaumoHasbHbIX aBTOMOPGU3MOB

MN3bICKaHUst OTHOCMTENBHO YCTPOWCTBA rpynna brpaunoHasbHbIX
aBToMOpdn3MOB anrebpanyecknx Kpuebix poga p > 1 bbian
HavaTbl ewe Bo BTopoii nonosuHe XIX Beka, Torga bbiio
YCTaHOBNEHO, YTO

@ 3Ta rpynna— KOHEYHAsi U ee MOPSIAOK HE MPEBOCXOANT
82(p — 1) (Hurwitz, 1893),

@ MOPSIBOK KaxAoro aBTomMopcduama He npesocxogut 2(2p + 1)
(Wiman, 1895).

Mpumepsi:
e keaptuka 23y + 3> + = = 0 poga p = 3 UMeeT MaKCUMabHO
AONyCTUMbIA nopsipgok 82(p — 1),
e runpanaunTudeckas kpueas y2 = x(x?Pt — 1) umeer
aBTOMOPU3M MAKCUMAIbHO BO3MOXHO MOPsiAKa.
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[Mporpecc B pewennn 3agadn cpeacteamu CAS

3agada 0 BbINUCAEHNM TPyNNbl BUpaLnoHaibHbIX aBTOMOPKN3MOB
3afaHHOl anrebpanyveckoil KpUBOA CPeaCcTBaMy KOMMBIOTEPHON
anrebpsbl bbina noctaenena ewe B 1990-x rogax.

However, it is not an easy task to compute the
automorphism group of a given algebraic curve. Even
compiling a list of possible candidates for a small genus g
is quite difficult. In Magaard et all., 2003 we provide an
algorithm which computes such lists. We give a complete
list for g = 3 and list «largey groups for g < 10. This
work is based on previous work of Breuer, among many
others. — Tanush Shaska, 2003.
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Hawa 3agava

3agana anrebpanyeckas kpusas F(z,y) =0, F € Q[z,y], popa
p > 1. Tpebyetcs onucatb BCe 3nEMEHTbI Fpynnbl BMpaLMoHanbHbIX
aBTOMOp13MOB 3Toli KpuBoii (Aanee obosHavaemoit kak Bir(F)).

Maket Algcurves B Maple MoXeT BbIMMCAUT:
@ pog p 3aJaHHOW KpUBOWA,
@ basuc

dx dx
H]_dﬂf = Q]_Fy7 .. .,de:c = pry

npocTpaHcTea L aundpdbepeHumnanos, BClogy KOHEYHbIX Ha F.
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Hurwitz, 1887

CyuiecTByeT Takoii MOHOMOPU3M
0 — Bir(F) & Gl(p,C),

4To anst noboro T € Bir(F') sepHo:

T (z,y) » (z,y)
| Hiemic =Y my1) [ Hynderconst (= 1.....p)
%) J=1 %)

n

T ~ diag(e1,...,ep); €5 = V1.
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VpasHenue ['ypsuua

Beenem aga Habopa aq,...,ap 1 by, ..., b, HOBbIX NEPEMEHHBbIX.
[MepemeHHble

b Hy A+ bpH, ~ (a1Hy+---+a,Hy)dx

arHy + - +apHy’ dz

CBA3aHbl HEKOTOPbLIM HENPUBOAUMbLIM YpaBHEHUEM
G(s,za1,...,bp) =0,

KOTOpoe Mbl Oyfem Ha3biBaTb ypaBHeHue ['ypeuua. Ero pog Bcerpa
bosblue Hynsi. 3HaYeHUst NapameTpoB, NpU KOTOPbLIX z =const.,
NCKJIIOYNM U3 PACCMOTPEHUSI.
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Mpumep: 23y + 22 + 92 +1=0

Pon p = 2, a 6asucom npoctpaHcTea andpdepeHumanoe 1-ro Tuna

cnyxar
dzx zdxr

Hidr = ———, Hydr=————.
L 3+ 2y’ 20 3+ 2y

VpageHenue ['ypeuua:

—285%a$ + 4285%a%a] + 4295%a§ + 62°5%alby — 8z5s%ajagby —
1625s%a3a3by — 242°s%adby — 15245%atb? + 42%s%a3b? +
322452a1a3b1 by + 2421s%a3a3b3 + 6021s%a3bd + 2023s2a3b? —
16235%a3b3by — 48235%a1a3b1b3 — 16235%aagb3 — 8023s2a3b3 —
152252a2b] + 24225230203 + 322%s2a1a2b1b3 + 422 s%a3b3 +
60225%a3b3 + 625%a1b7 — 1625%a2b?b3 — 8zs52a1b1bs — 2425%azb +
azbt — s2b§ — 4a1a3b3by + 6a3a3b?b3 — datasb b3 + ajbs +
4520205 + 45265 = 0
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Kntoy K oTbiCKaHWO aBTMOPgU3MOB

Teopema
Ecnn kpusasi F' gonyckaet astomopgpusm T ~ diag(eq,€2,...), T0
napameTpsi ay, . .., b, MoxHo nogobpate Takum obpasom, 4TobbI

yacTHoe ypasHeHve [ypBuLa YAOBAETBOPSIIO TOXKAECTBY
Glys, az) = 6G(s, ),

rge
£9 £

a = ) Y=
€1 €2

a 0 — NIpon3BEefEeHNE HEKOTOPbLIX CTENEHEN £1 U E€9.

(1)

He orpaHuneas O6U.I,HOCTVI pPacCMOTPEHNA, MOXXHO NPUHATb
a] = bp =1.
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Anroputm

Y7106b1 Nony4nTL CNUCOK aBTOMOPM3M 3agaHHOro nopsigka N
3apaHHoili kpusoii F'(x,y) = 0, cnegyer:

@ cocraBuTb obuyee ypasHerue lNypsuua G(s, z;a1,...,bp) =0;

@ npupasHATL KO3DULMEHTEI NPU OANHAKOBLIX CTEMEHSX S U Z
B JIEBOI 1 MPaBOIl YacCTsX pPaBEHCTBA

G(ys,az) = 0G(s, 2)

n nonyunTb cuctemy (S) A5 OTbICKaHMS NapamMeTpoB;

© nepebpaTb BCE BO3MOXKHbIE KOMOMHALMN 3HAYEHWI £1,89 1 §
cpeam kopHeii N-ro nopsifka n BbinucaTb BCE C/ly4aun, KOrga
cuctema (S) coBmecTHa,

@ BbINMCaTb SIBHO Npeobpa3oBaHusi, OYUCTUB NpK
HEOBXOAMMOCTIN CMUCOK OT JIOKHbLIX CpabaTbiBaHUIA.
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VpasHenue MNypeuua ans kpueoit y? = x(z? — 1)(2? — 4)

1.5¢

0.51
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AsTomopdusmbl kpueoit y> = x(x? — 1)(2% — 4)

Mpeobpasosanue Jke. matpuua | MNopsgok
o =x,y =y diag(1,1) 1
¥=x,y =y diag(—1,-1) | 2
P P
x’:%,y’:%@ diag(1,—1) 2
o =2y =2 | diag(-1,1) |2
=2y = 2*{# diag(1,—1) 2
i —%, y 2‘{# diag(—1,1) 2
¥ =—x,y =iy diag(i, 1) 4
¥ =—x,y =—iy diag(—i,—i) | 4
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3aTpyaHeHus

CocraeneHue ypaBHeHus [ypBuLa siBAsieTCA BeCcbMa
PECYPCOEMKUM.

o ckntovatowme naeansi B Sage (npn Hebonbwmx cTeneHsx
0bbIuHO paboTaer).

o Vickniovatowme npeansi 8 Malple (He paboraer).

@ PesynbtathTbl Hag nonem Q(ay,...,by) (Bo3HUKatOT
aNrOpUTMUYECKNE TPYSHOCTM).
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[Mpumep

na kpueoii
y? + 2t + 2% = 0.
He y#aeTcs cocTaBuTh obluee ypasHeHne [ypBuLa He ygaeTtcs, a B

4aCTHbBIX YPaBHEHUS MOJYHAlOTCA Ha yauBAeHUe bosblumne
4yncnosble K03PULNEHTBI:

sage: A.<x,y,z,s>=PolynomialRing(QQ,4)

sage: F=y~3+x~4+x"2

sage: hurwitz_equation(F,x+2*y,63*x+y). 3
coefficient ({s:0,z:0}) .factor ()

136 * 1231°6

sage: hurwitz_equation(F,x+2xy,63*x+y). 5
coefficient ({s:2,z:0}) .factor ()

-1 % 2 %x 577 % 43 *x 73 * 107 * 1163 * 16381 6
* 32003 * 250049

N =
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