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Main idea of dissertation
We study the higher order Weierstrass points on genus two curves. In Chapter 2, we consider a 2-parameters genus

two family C , of curves with extra involutions defined by
C,,- ¥ =x%+ax* +1, Aa,b)#0,

where A(a,b) = - 64 (27 - 18ab + 4(a® + b’) - a*b*)? is the discriminant of the polynomial /(x) = x°+ ax*+ bx*+ 1.
Clearly, A(x) = (x* - a)(x* - a,?)(x* -a,?), Where @, a,, a, are nonzero distinct complex numbers. Hence, the set of
branch points is given by {+a,, +a,, +a,} C C. Consequently, the corresponding set of the ramification points on C,,
is given by {R*= (+a,,0), R* = (*a,,0), R;* = (+a,,0)}. It is clear that the curves C , admit an extra involution (x, y)—
(=x, y) which differs from the hyperelliptic involution. It is well known that, for a hyperelliptic curve C of a genus g > 2
, the set of ordinary Weierstrass points on C denoted by W, (C) are nothing but its set of the (2g+2) -ramification points.
Furthermore, W,(C) is contained in the set of the ¢ -Weierstrass points on C , denoted by Wq(C) , for every ¢ > 2 . For
apoint P € C, let let w@(P) denote the g -weight of P . For a genus two curve C, we have the equality W,(C) = W,(C)
. For a point P € W;(C), there occur three cases: w¥(P) = 1,2 and 3 . We have w®(P) = 3 if and only if P € W/(C) .
We can divide W,(C) as W,(C) = W,(C), U W,(C), U W,(C) (disjoint union), where W,(C), (resp. W,(C),) is the set
of the 3- Weierstrass points P with w® (P) =1 (resp. w®(P) = 2 ). We denote by N, (resp. N,) the number of points in
W.(C),(resp. W,(C),). We have the following formula: N, + 2N, = 32. We use the invariants

u=ab and v=d*+b3

which were discussed in [2]. Since the curves C , with the same invariants (u, v) are isomorphic, they have the same

pairs (N,, N,) . We define the following curves in the (u, v) -plane:



S:-1125+4v+ 110u-u>=0, T:v?-4u’=0, M:4v-u (u+16)=0,

G : 20796875 -13942500u -571350u? -98324u* -3645u* +3429000v -235440uv +1512vu* +52272v* = 0.

The curves S (resp. T') were introduced in [2], where it was shown that if (u, v) € S (resp. T), then there exists an

automorphism of order three (resp. four) on C , . The main result is stated as follows:

Theorem. We classify the 3- Weierstrass points on C,, as follows:

(u,v) N, N, Geometry Aut (C,,)

(25, -250) 0 16 SNGNT GL,(3)
A 12 10 MNSNG D,
B, 16 8 GNT D,
0] 16 8 the node of G v,
E, 20 6 MNG v,

(0, 0) 24 4 MNT Z,x D,
(16,128) 24 4 MNT D,
General points on S 24 4 D,
General points on G 24 4 v,
General points on M 28 2 v,
otherwise 32 0 v,

Here, we used the following notations:

125 43625 25 11125
A*14’784 ’ Q*(’z" 176 7
1025 5200 698750 758000
B.=(Z55 * g2 V2 ~Togss * Troegz ¥ 2>
647 . 3519 33079811 4930119
=356 * 3395 3% - T703936 * 1703936 V39).
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C,,:y=x"+tax*+bx*+1;(Aa,b) #0).
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W,(C) = W,(C), U W(C), U W,(C)
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A(a, b) = -64 o(u, v)* (O(u, v) =27 + 4v -18u -u?)
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ZZT, u,v)- BT3RO EEFRT S
S:su,v)=-1125+4v+ 110u-u*>=0,
T:tw,v)=v-4u=0,
M:m(u, v)=4v - u(u+16) =0,
G : g(u, v)=20796875 - 13942500u - 5713501 - 98324u° - 3645u*
+3429000v - 235440uv + 15120y + 52272v* = 0.
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N, N, (u, v) Geometry Aut(C,,)
0 16 (25, -250) sSsnenNr GLy(3)
12 10 A MNSNG Dy,
B, GNT Dy
16 8
0 the node of G v,
20 6 E, MNG v,
(0, 0) MNT Zs X Dy
(16, 128) MNT D?
24 4
S D—fHY 75 K Dy,
G D—xH) 75 ki Vy
28 2 M D%y 7 1 Vy
32 0 Z DDGE Vi
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647 3519 33079811 4930119
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