(®)
2013 2016

Research on algebraic curves in coding theory

Kawakita, Motoko

3,200,000

1970 Goppa

Serre

In 1970"s Goppa discovered algebro-geometric codes, where we need
explicit curves with many rational points to construct good codes. A curve attaining the Hasse-Weil
bound is called a maximal curve, and there are many interesting research on it. However we do not
know the property of a curve attaining Serre"s bound which is not maximal. Recently we found that
the sextics, defined by Wiman in 1895 and by Edge in 1980, attain the Hasse-Weil-Serre bound over
some finite fields. For some sextics among them, we determined the precise condition on the finite

field over which the sextics attain the Hasse-Weil-Serre bound.
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F, (a,b) #W(F,) old entry
17 (1,8) 54 - 60
20 (6,19) 78 90
37 (35,9) 86 80 - 104
41 (35,33) 102 90114
47 (18,30) 120 90 - 126
59 (21,48) 132 120 - 150
61 (38,13) 134 110 - 152
73 (34,12) 170 140 - 174
79 (57,50) 176 170 — 182
89 (79,57) 186 150 — 198
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F, #W(Fy) old entry
72 110 - 134
112 254 230 — 254
73 512 500 — 564
113 1716 1680 — 1764
133 2714 2690 — 2756
11° 165756 165720 — 165864
135 378506 — 378602
17° — 1434156

195 — 2494982
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F, (a,b,c) #S(Fp) | old entry
19 | (13,6,16) 56 [50 — 68]

37 | (29,28,14) 98 (86 — 104]
13 (2,4,2) 104 | [100 — 116]
53 | (51,36,1) | 132 | [120 — 13§]
61 | (42,54,17) | 140 | [134—152]
67 | (65,2,45) | 152 | [140 — 164]
71| (29,65,70) | 156 | [150 — 168]
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Fy, (a,b,c) #S(Fy) | old entry

53 | (B4, B9, B3%) 240 | [210 — 255]
wW+3u+3=0

(87,87, 542 | [512 — 564]
w—ur+4=0
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