Cubic Surfaces with 27 Lines over GF(7)

Orbiter
April 16, 2019

1 The field of order 7

The field F7 :
Z; = log,,(1 + ')

i vi | =i | vt [loga() [ ] Z
0l 0=0 0 | DNE DNE | 1 2
1] 1= 6 1 0| 3 4
212=0a? 5 4 21 2 1
3| 3=q 4 5 1| 6| DNE
4 |4=0a* 3 2 4| 4 5
5|5=a’ 2 3 5| 5 3
6|6=a 1 6 30 1 2

2 The groups

2.1 The semilinear group

Group action PGL(4, 7) of degree 400

Group order 4635182361600

t1=(400, 399, 392, 343, 216)

Base: (0,1,2,3,4)

Strong generators for a group of order 4635182361600:

[1000] [1000] [1000
0500 |[0300| |0100
0050[’|0o010[’|0030]"
(0005] [0001] |0001]
[1000] [1000] [1000]
0100| |[0100| [0100
0o10|’|oot1o0| |o010]"
(1001] |ot1o1| [0011]
1000] [1000] [0100
0100f |0010| [1000
0001|’[0100[ |0010
0010] [0001] 0001



iloe il e JLi] oA Jli] e [ A
0| (1,0,0,0) | | 10 | (6,1,0,0) | | 20 | (3,1,1,0) | | 30 | (6,2,1,0) | | 40 | (2,4,1,0)
1](0,1,0,0) | | 11 | (1,0,1,0) | | 21 | (4,1,1,0) | | 31 | (0,3,1,0) | | 41 | (3,4,1,0)
21(0,0,1,0) | | 12 | (2,0,1,0) | | 22 | (5,1,1,0) | | 32 | (1,3,1,0) | | 42 | (4,4,1,0)
31(0,0,0,1) | | 13| (3,0,1,0) | [ 23| (6,1,1,0) | | 33 | (2,3,1,0) | | 43 | (5,4,1,0)

41 (1,1,1,1) p| 14 | (4,0,1,0) | 24 | (0,2,1,0) || 34 | (3,3,1,0) | | 44 | (6,4,1,0)
51(1,1,0,0) | | 15 | (5,0,1,0) | [ 25 | (1,2,1,0) | | 35 | (4,3,1,0) | | 45 | (0,5,1,0)
6|(2,1,0,0) | | 16 | (6,0,1,0) | | 26 | (2,2,1,0) | | 36 | (5,3,1,0) | | 46 | (1,5,1,0)
71(3,1,0,0) | | 17 | (0,1,1,0) | | 27 | (3,2,1,0) | | 37 | (6,3,1,0) | | 47 | (2,5,1,0)
8| (4,1,0,0) | | 18 | (1,1,1,0) | | 28 | (4,2,1,0) | | 38 | (0,4,1,0) | | 48 | (3,5,1,0)
91(5,1,0,0) | | 19| (2,1,1,0) | [ 29 | (5,2,1,0) | | 39 | (1,4,1,0) | | 49 | (4,5,1,0)

il Jlel e JLil e JLi[ om i m |
50 | (5,5,1,0) | | 60 | (2,0,0,1) | | 70 | (5,1,0,1) | | 80 | (1,3,0,1) | | 90 | (4,4,0,1)
51 | (6,5,1,0) | | 61| (3,0,0,1) | | 71 | (6,1,0,1) | | 81| (2,3,0,1) | | 91 | (5,4,0,1)
52 | (0,6,1,0) | | 62 | (4,0,0,1) | | 72| (0,2,0,1) | | 82| (3,3,0,1) | | 92| (6,4,0,1)
53 | (1,6,1,0) | | 63 | (5,0,0,1) | | 73 | (1,2,0,1) | | 83| (4,3,0,1) | | 93| (0,5,0,1)
54 | (2,6,1,0) || 64 | (6,0,0,1) | 74 | (2,2,0,1) | | 84| (5,3,0,1) | | 94 | (1,5,0,1)
55 | (3,6,1,0) | | 65| (0,1,0,1) | | 75| (3,2,0,1) | | 85| (6,3,0,1) | | 95 | (2,5,0,1)
56 | (4,6,1,0) | | 66 | (1,1,0,1) | | 76 | (4,2,0,1) | | 86 | (0,4,0,1) | | 96 | (3,5,0,1)
57 | (5,6,1,0) | | 67 | (2,1,0,1) | | 77 | (5,2,0,1) | | 87 | (1,4,0,1) | | 97 | (4,5,0,1)
58 | (6,6,1,0) | | 68 | (3,1,0,1) | | 78 | (6,2,0,1) | | 88| (2,4,0,1) | | 98 | (5,5,0,1)
59 | (1,0,0,1) | | 69 | (4,1,0,1) | | 79 | (0,3,0,1) | | 89 | (3,4,0,1) | | 99 | (6,5,0,1)

il e i o » J[i] A Jli] m Jli] »
100 | (0,6,0,1) | | 110 | (3,0,1,1) | | 120 | (0,2,1,1) | | 130 | (3,3,1,1) | | 140 | (6,4,1,1)
101 | (1,6,0,1) | | 111 | (4,0,1,1) | | 121 | (1,2,1,1) | | 131 | (4,3,1,1) | | 141 | (0,5,1,1)
102 | (2,6,0,1) | | 112 | (5,0,1,1) | | 122 | (2,2,1,1) | | 132 | (5,3,1,1) | | 142 | (1,5,1,1)
103 | (3,6,0,1) | | 113 | (6,0,1,1) | | 123 | (3,2,1,1) | | 133 | (6,3,1,1) | | 143 | (2,5,1,1)
104 | (4,6,0,1) || 114 | (0,1,1,1) | 124 | (4,2,1,1) || 134 | (0,4,1,1) | | 144 | (3,5,1,1)
105 | (5,6,0,1) | | 115 | (2,1,1,1) | | 125 | (5,2,1,1) | | 135 | (1,4,1,1) | | 145 | (4,5,1,1)
106 | (6,6,0,1) | | 116 | (3,1,1,1) | | 126 | (6,2,1,1) | | 136 | (2,4,1,1) | | 146 | (5,5,1,1)
107 | (0,0,1,1) | | 117 | (4,1,1,1) | | 127 | (0,3,1,1) | | 137 | (3,4,1,1) | | 147 | (6,5,1,1)
108 | (1,0,1,1) | | 118 | (5,1,1,1) | | 128 | (1,3,1,1) | | 138 | (4,4,1,1) | | 148 | (0,6,1,1)
109 | (2,0,1,1) | | 119 | (6,1,1,1) | | 129 | (2,3,1,1) | | 139 | (5,4,1,1) | | 149 | (1,6,1,1)




150 | (2,6,1,1) | | 160 | (5,0,2,1) | | 170 | (1,2,2,1) | | 180 | (4,3,2,1) | | 190 | (0,5,2,1)
151 | (3,6,1,1) | | 161 | (6,0,2,1) | | 171 | (2,2,2,1) | | 181 | (5,3,2,1) | | 191 | (1,5,2,1)
152 | (4,6,1,1) | | 162 | (0,1,2,1) | | 172 | (3,2,2,1) | | 182 | (6,3,2,1) | | 192 | (2,5,2,1)
153 | (5,6,1,1) | | 163 | (1,1,2,1) | | 173 | (4,2,2,1) | | 183 | (0,4,2,1) | | 193 | (3,5,2,1)
154 | (6,6,1,1) || 164 | (2,1,2,1) || 174 | (5,2,2,1) || 184 | (1,4,2,1) | | 194 | (4,5,2,1)
155 | (0,0,2,1) | | 165 | (3,1,2,1) | | 175 | (6,2,2,1) | | 185 | (2,4,2,1) | | 195 | (5,5,2,1)
156 | (1,0,2,1) | | 166 | (4,1,2,1) | | 176 | (0,3,2,1) | | 186 | (3,4,2,1) | | 196 | (6,5,2,1)
157 | (2,0,2,1) | | 167 | (5,1,2,1) | | 177 | (1,3,2,1) | | 187 | (4,4,2,1) | | 197 | (0,6,2,1)
158 | (3,0,2,1) | | 168 | (6,1,2,1) | | 178 | (2,3,2,1) | | 188 | (5,4,2,1) | | 198 | (1,6,2,1)
159 | (4,0,2,1) | | 169 | (0,2,2,1) | | 179 | (3,3,2,1) | | 189 | (6,4,2,1) | | 199 | (2,6,2,1)
o lon JLil o L] o ] A J[i] n
200 | (3,6,2,1) | | 210 | (6,0,3,1) | | 220 | (2,2,3,1) | | 230 | (5,3,3,1) | | 240 | (1,5,3,1)
201 | (4,6,2,1) | | 211 | (0,1,3,1) | | 221 | (3,2,3,1) | | 231 | (6,3,3,1) | | 241 | (2,5,3,1)
202 | (5,6,2,1) | | 212 | (1,1,3,1) | | 222 | (4,2,3,1) | | 232 | (0,4,3,1) | | 242 | (3,5,3,1)
203 | (6,6,2,1) | | 213 | (2,1,3,1) | | 223 | (5,2,3,1) | | 233 | (1,4,3,1) | | 243 | (4,5,3,1)
204 | (0,0,3,1) | 214 | (3,1,3,1) b | 224 | (6,2,3,1) b | 234 | (2,4,3,1) | | 244 | (5,5,3,1)
205 | (1,0,3,1) | | 215 | (4,1,3,1) | | 225 | (0,3,3,1) | | 235 | (3,4,3,1) | | 245 | (6,5,3,1)
206 | (2,0,3,1) | | 216 | (5,1,3,1) | | 226 | (1,3,3,1) | | 236 | (4,4,3,1) | | 246 | (0,6,3,1)
207 | (3,0,3,1) | | 217 | (6,1,3,1) | | 227 | (2,3,3,1) | | 237 | (5,4,3,1) | | 247 | (1,6,3,1)
208 | (4,0,3,1) | | 218 | (0,2,3,1) | | 228 | (3,3,3,1) | | 238 | (6,4,3,1) | | 248 | (2,6,3,1)
209 | (5,0,3,1) | | 219 | (1,2,3,1) | | 229 | (4,3,3,1) | | 239 | (0,5,3,1) | | 249 | (3,6,3,1)
o lon JLil o m ] o Jli] A~ J[i] n
250 | (4,6,3,1) | | 260 | (0,1,4,1) | | 270 | (3,2,4,1) | | 280 | (6,3,4,1) | | 290 | (2,5,4,1)
251 | (5,6,3,1) | | 261 | (1,1,4,1) | | 271 | (4,2,4,1) | | 281 | (0,4,4,1) | | 291 | (3,5,4,1)
252 | (6,6,3,1) | | 262 | (2,1,4,1) | | 272 | (5,2,4,1) | | 282 | (1,4,4,1) | | 292 | (4,5,4,1)
253 | (0,0,4,1) | | 263 | (3,1,4,1) | | 273 | (6,2,4,1) | | 283 | (2,4,4,1) | | 293 | (5,5,4,1)
254 | (1,0,4,1) | 264 | (4,1,4,1) || 274 | (0,3,4,1) b | 284 | (3,4,4,1) | | 294 | (6,5,4,1)
255 | (2,0,4,1) | | 265 | (5,1,4,1) | | 275 | (1,3,4,1) | | 285 | (4,4,4,1) | | 295 | (0,6,4,1)
256 | (3,0,4,1) | | 266 | (6,1,4,1) | | 276 | (2,3,4,1) | | 286 | (5,4,4,1) | | 296 | (1,6,4,1)
257 | (4,0,4,1) | | 267 | (0,2,4,1) | | 277 | (3,3,4,1) | | 287 | (6,4,4,1) | | 297 | (2,6,4,1)
258 | (5,0,4,1) | | 268 | (1,2,4,1) | | 278 | (4,3,4,1) | | 288 | (0,5,4,1) | | 298 | (3,6,4,1)
259 | (6,0,4,1) | | 269 | (2,2,4,1) | | 279 | (5,3,4,1) | | 289 | (1,5,4,1) | | 299 | (4,6,4,1)




i » L] » e |[i] ~n
300 | (5,6,4,1) | | 310 | (1,1,5,1) 0,4,5,1) | | 340 | (3,5,5,1)
301 | (6,6,4,1) | | 311 | (2,1,5,1) 1,4,5,1) | | 341 | (4,5,5,1)
302 | (0,0,5,1) | | 312 | (3,1,5,1) 2,4,5,1) | | 342 | (5,5,5,1)
303 | (1,0,5,1) | | 313 | (4,1,5,1) 3,4,5,1) | | 343 | (6,5,5,1)
304 | (2,0,5,1) || 314 | (5,1,5,1) 4,4,5,1) | | 344 | (0,6,5,1)
305 | (3,0,5,1) | | 315 | (6,1,5,1) 5,4,5,1) | | 345 | (1,6,5,1)
306 | (4,0,5,1) | | 316 | (0,2,5,1) 6,4,5,1) | | 346 | (2,6,5,1)
307 | (5,0,5,1) | | 317 | (1,2,5,1) 0,5,5,1) | | 347 | (3,6,5,1)
308 | (6,0,5,1) | | 318 | (2,2,5,1) 1,5,5,1) | | 348 | (4,6,5,1)
309 | (0,1,5,1) | | 319 | (3,2,5,1) 2,5,5,1) | | 349 | (5,6,5,1)

il » L] » e |[i] ~n
350 | (6,6,5,1) | | 360 | (2,1,6,1) 1,4,6,1) | | 390 | (4,5,6,1)
351 | (0,0,6,1) | | 361 | (3,1,6,1) 2,4,6,1) | | 391 | (5,5,6,1)
352 | (1,0,6,1) | | 362 | (4,1,6,1) 3,4,6,1) | | 392 | (6,5,6,1)
353 | (2,0,6,1) | | 363 | (5,1,6,1) 4,4,6,1) | | 393 | (0,6,6,1)
354 | (3,0,6,1) || 364 | (6,1,6,1) 5,4,6,1) | | 394 | (1,6,6,1)
355 | (4,0,6,1) | | 365 | (0,2,6,1) 6,4,6,1) | | 395 | (2,6,6,1)
356 | (5,0,6,1) | | 366 | (1,2,6,1) 0,5,6,1) | | 396 | (3,6,6,1)
357 | (6,0,6,1) | | 367 | (2,2,6,1) 1,5,6,1) | | 397 | (4,6,6,1)
358 | (0,1,6,1) | | 368 | (3,2,6,1) 2,5,6,1) | | 398 | (5,6,6,1)
359 | (1,1,6,1) | | 369 | (4,2,6,1) 3,5,6,1) | | 399 | (6,6,6,1)

2.2 The orthogonal group

Group action PGL(4, 7)Wedge of degree 19608
Does not have strong generators.

2.3 The group stabilizing the fixed line

Group action PGL(4, 7)Wedgeres448 of degree 448
Does not have strong generators.




ilooe e Jlil e Jli] e J[i] n

0| (0,1,0,0,0,0) | | 10 | (1,0,1,0,0,0) | | 20 | (4,1,1,0,0,0) | | 30 | (0,3,1,0,0,0) | | 40 | (3,4,1,0,0,0)

11](0,0,1,0,0,0) | | 11| (2,0,1,0,0,0) | | 21 | (5,1,1,0,0,0) | | 31 | (1,3,1,0,0,0) | | 41 | (4,4,1,0,0,0)

2| (0,0,0,1,0,0) | | 12 | (3,0,1,0,0,0) | | 22 | (6,1,1,0,0,0) | | 32 | (2,3,1,0,0,0) | | 42 | (5,4,1,0,0,0)

3 (0,0,0,0,1,0) | | 13 | (4,0,1,0,0,0) | | 23| (0,2,1,0,0,0) | | 33 | (3,3,1,0,0,0) | | 43 | (6,4,1,0,0,0)

4| (1,1,0,0,0,0) || 14 | (5,0,1,0,0,0) | 24 | (1,2,1,0,0,0) | | 34 | (4,3,1,0,0,0) | | 44 | (0,5,1,0,0,0)

5 (2,1,0,0,0,0) | | 15 | (6,0,1,0,0,0) | | 25 | (2,2,1,0,0,0) | | 35 | (5,3,1,0,0,0) | | 45 | (1,5,1,0,0,0)

6| (3,1,0,0,0,0) | | 16 | (0,1,1,0,0,0) | | 26 | (3,2,1,0,0,0) | | 36 | (6,3,1,0,0,0) | | 46 | (2,5,1,0,0,0)

71 (4,1,0,0,0,0) | | 17| (1,1,1,0,0,0) | | 27 | (4,2,1,0,0,0) | | 37 | (0,4,1,0,0,0) | | 47 | (3,5,1,0,0,0)

8| (5,1,0,0,0,0) | | 18 | (2,1,1,0,0,0) | | 28 | (5,2,1,0,0,0) | | 38 | (1,4,1,0,0,0) | | 48 | (4,5,1,0,0,0)

9| (6,1,0,0,0,0) | | 19 | (3,1,1,0,0,0) | | 29 | (6,2,1,0,0,0) | | 39 | (2,4,1,0,0,0) | | 49 | (5,5,1,0,0,0)
(T v L[ = JGL » (6] » JL =

50 | (6,5,1,0,0,0) | | 60 | (3,0,0,1,0,0) | | 70 | (6,1,0,1,0,0) | | 80 | (2,3,0,1,0,0) | | 90 | (5,4,0,1,0,0)

51| (0,6,1,0,0,0) | | 61 | (4,0,0,1,0,0) | | 71 | (0,2,0,1,0,0) | | 81 | (3,3,0,1,0,0) | | 91 | (6,4,0,1,0,0)

52 | (1,6,1,0,0,0) | | 62 | (5,0,0,1,0,0) | | 72 | (1,2,0,1,0,0) | | 82 | (4,3,0,1,0,0) | | 92 | (0,5,0,1,0,0)

53 | (2,6,1,0,0,0) | | 63| (6,0,0,1,0,0) | | 73 | (2,2,0,1,0,0) | | 83 | (5,3,0,1,0,0) | | 93 | (1,5,0,1,0,0)

54 | (3,6,1,0,0,0) | 64 | (0,1,0,1,0,0) | 74 | (3,2,0,1,0,0) | | 84 | (6,3,0,1,0,0) | | 94 | (2,5,0,1,0,0)

55 | (4,6,1,0,0,0) | | 65| (1,1,0,1,0,0) | | 75 | (4,2,0,1,0,0) | | 85| (0,4,0,1,0,0) | | 95 | (3,5,0,1,0,0)

56 | (5,6,1,0,0,0) | | 66 | (2,1,0,1,0,0) | | 76 | (5,2,0,1,0,0) | | 86 | (1,4,0,1,0,0) | | 96 | (4,5,0,1,0,0)

57 | (6,6,1,0,0,0) | | 67| (3,1,0,1,0,0) | | 77 | (6,2,0,1,0,0) | | 87 | (2,4,0,1,0,0) | | 97 | (5,5,0,1,0,0)

58 | (1,0,0,1,0,0) | | 68 | (4,1,0,1,0,0) | | 78 | (0,3,0,1,0,0) | | 88 | (3,4,0,1,0,0) | | 98 | (6,5,0,1,0,0)

59 | (2,0,0,1,0,0) | | 69 | (5,1,0,1,0,0) | | 79 | (1,3,0,1,0,0) | | 89 | (4,4,0,1,0,0) | | 99 | (0,6,0,1,0,0)

iloon il e i oA Jli] A J[i]

100 | (1,6,0,1,0,0) | | 110 | (5,0,0,0,1,0) | | 120 | (1,0,2,0,1,0) | | 130 | (4,0,3,0,1,0) | | 140 | (0,0,5,0,1,0)
101 | (2,6,0,1,0,0) | | 111 | (6,0,0,0,1,0) | | 121 | (2,0,2,0,1,0) | | 131 | (5,0,3,0,1,0) | | 141 | (1,0,5,0,1,0)
102 | (3,6,0,1,0,0) | | 112 | (0,0,1,0,1,0) | | 122 | (3,0,2,0,1,0) | | 132 | (6,0,3,0,1,0) | | 142 | (2,0,5,0,1,0)
103 | (4,6,0,1,0,0) | | 113 | (1,0,1,0,1,0) | | 123 | (4,0,2,0,1,0) | | 133 | (0,0,4,0,1,0) | | 143 | (3,0,5,0,1,0)
104 | (5,6,0,1,0,0) b | 114 | (2,0,1,0,1,0) b | 124 | (5,0,2,0,1,0) b | 134 | (1,0,4,0,1,0) | | 144 | (4,0,5,0,1,0)
105 | (6,6,0,1,0,0) | | 115 | (3,0,1,0,1,0) | | 125 | (6,0,2,0,1,0) | | 135 | (2,0,4,0,1,0) | | 145 | (5,0,5,0,1,0)
106 | (1,0,0,0,1,0) | | 116 | (4,0,1,0,1,0) | | 126 | (0,0,3,0,1,0) | | 136 | (3,0,4,0,1,0) | | 146 | (6,0,5,0,1,0)
107 | (2,0,0,0,1,0) | | 117 | (5,0,1,0,1,0) | | 127 | (1,0,3,0,1,0) | | 137 | (4,0,4,0,1,0) | | 147 | (0,0,6,0,1,0)
108 | (3,0,0,0,1,0) | | 118 | (6,0,1,0,1,0) | | 128 | (2,0,3,0,1,0) | | 138 | (5,0,4,0,1,0) | | 148 | (1,0,6,0,1,0)
109 | (4,0,0,0,1,0) | | 119 | (0,0,2,0,1,0) | | 129 | (3,0,3,0,1,0) | | 139 | (6,0,4,0,1,0) | | 149 | (2,0,6,0,1,0)




iloon il e i oA Jli] A J[i] =~
150 | (3,0,6,0,1,0) | | 160 | (6,0,0,1,1,0) | | 170 | (2,2,2,1,1,0) | | 180 | (5,3,3,1,1,0) | | 190 | (1,5,5,1,1,0)
151 | (4,0,6,0,1,0) | | 161 | (0,1,1,1,1,0) | | 171 | (3,2,2,1,1,0) | | 181 | (6,3,3,1,1,0) | | 191 | (2,5,5,1,1,0)
152 | (5,0,6,0,1,0) | | 162 | (1,1,1,1,1,0) | | 172 | (4,2,2,1,1,0) | | 182 | (0,4,4,1,1,0) | | 192 | (3,5,5,1,1,0)
153 | (6,0,6,0,1,0) | | 163 | (2,1,1,1,1,0) | | 173 | (5,2,2,1,1,0) | | 183 | (1,4,4,1,1,0) | | 193 | (4,5,5,1,1,0)
154 | (0,0,0,1,1,0) | | 164 | (3,1,1,1,1,0) | | 174 | (6,2,2,1,1,0) | | 184 | (2,4,4,1,1,0) | | 194 | (5,5,5,1,1,0)
155 | (1,0,0,1,1,0) | | 165 | (4,1,1,1,1,0) | | 175 | (0,3,3,1,1,0) | | 185 | (3,4,4,1,1,0) | | 195 | (6,5,5,1,1,0)
156 | (2,0,0,1,1,0) | | 166 | (5,1,1,1,1,0) | | 176 | (1,3,3,1,1,0) | | 186 | (4,4,4,1,1,0) | | 196 | (0,6,6,1,1,0)
157 | (3,0,0,1,1,0) | | 167 | (6,1,1,1,1,0) | | 177 | (2,3,3,1,1,0) | | 187 | (5,4,4,1,1,0) | | 197 | (1,6,6,1,1,0)
158 | (4,0,0,1,1,0) | | 168 | (0,2,2,1,1,0) | | 178 | (3,3,3,1,1,0) | | 188 | (6,4,4,1,1,0) | | 198 | (2,6,6,1,1,0)
159 | (5,0,0,1,1,0) | | 169 | (1,2,2,1,1,0) | | 179 | (4,3,3,1,1,0) | | 189 | (0,5,5,1,1,0) | | 199 | (3,6,6,1,1,0)

iloon il e i oA Jli] A J[i]
200 | (4,6,6,1,1,0) | | 210 | (0,2,1,2,1,0) | | 220 | (3,4,2,2,1,0) | | 230 | (6,6,3,2,1,0) | | 240 | (2,3,5,2,1,0)
201 | (5,6,6,1,1,0) | | 211 | (1,2,1,2,1,0) | | 221 | (4,4,2,2,1,0) | | 231 | (0,1,4,2,1,0) | | 241 | (3,3,5,2,1,0)
202 | (6,6,6,1,1,0) | | 212 | (2,2,1,2,1,0) | | 222 | (5,4,2,2,1,0) | | 232 | (1,1,4,2,1,0) | | 242 | (4,3,5,2,1,0)
203 | (0,0,0,2,1,0) | | 213 | (3,2,1,2,1,0) | | 223 | (6,4,2,2,1,0) | | 233 | (2,1,4,2,1,0) | | 243 | (5,3,5,2,1,0)
204 | (1,0,0,2,1,0) | 214 | (4,2,1,2,1,0) |} | 224 | (0,6,3,2,1,0) b | 234 | (3,1,4,2,1,0) | | 244 | (6,3,5,2,1,0)
205 | (2,0,0,2,1,0) | | 215 | (5,2,1,2,1,0) | | 225 | (1,6,3,2,1,0) | | 235 | (4,1,4,2,1,0) | | 245 | (0,5,6,2,1,0)
206 | (3,0,0,2,1,0) | | 216 | (6,2,1,2,1,0) | | 226 | (2,6,3,2,1,0) | | 236 | (5,1,4,2,1,0) | | 246 | (1,5,6,2,1,0)
207 | (4,0,0,2,1,0) | | 217 | (0,4,2,2,1,0) | | 227 | (3,6,3,2,1,0) | | 237 | (6,1,4,2,1,0) | | 247 | (2,5,6,2,1,0)
208 | (5,0,0,2,1,0) | | 218 | (1,4,2,2,1,0) | | 228 | (4,6,3,2,1,0) | | 238 | (0,3,5,2,1,0) | | 248 | (3,5,6,2,1,0)
209 | (6,0,0,2,1,0) | | 219 | (2,4,2,2,1,0) | | 229 | (5,6,3,2,1,0) | | 239 | (1,3,5,2,1,0) | | 249 | (4,5,6,2,1,0)

Liloon il om i oA Jli[ e J[i] »
250 | (5,5,6,2,1,0) | | 260 | (1,3,1,3,1,0) | | 270 | (4,6,2,3,1,0) | | 280 | (0,5,4,3,1,0) | | 290 | (3,1,5,3,1,0)
251 | (6,5,6,2,1,0) | | 261 | (2,3,1,3,1,0) | | 271 | (5,6,2,3,1,0) | | 281 | (1,5,4,3,1,0) | | 291 | (4,1,5,3,1,0)
252 | (0,0,0,3,1,0) | | 262 | (3,3,1,3,1,0) | | 272 | (6,6,2,3,1,0) | | 282 | (2,5,4,3,1,0) | | 292 | (5,1,5,3,1,0)
253 | (1,0,0,3,1,0) | | 263 | (4,3,1,3,1,0) | | 273 | (0,2,3,3,1,0) | | 283 | (3,5,4,3,1,0) | | 293 | (6,1,5,3,1,0)
254 | (2,0,0,3,1,0) | | 264 | (5,3,1,3,1,0) | | 274 | (1,2,3,3,1,0) | | 284 | (4,5,4,3,1,0) | | 294 | (0,4,6,3,1,0)
255 | (3,0,0,3,1,0) | | 265 | (6,3,1,3,1,0) | | 275 | (2,2,3,3,1,0) | | 285 | (5,5,4,3,1,0) | | 295 | (1,4,6,3,1,0)
256 | (4,0,0,3,1,0) | | 266 | (0,6,2,3,1,0) | | 276 | (3,2,3,3,1,0) | | 286 | (6,5,4,3,1,0) | | 296 | (2,4,6,3,1,0)
257 | (5,0,0,3,1,0) | | 267 | (1,6,2,3,1,0) | | 277 | (4,2,3,3,1,0) | | 287 | (0,1,5,3,1,0) | | 297 | (3,4,6,3,1,0)
258 | (6,0,0,3,1,0) | | 268 | (2,6,2,3,1,0) | | 278 | (5,2,3,3,1,0) | | 288 | (1,1,5,3,1,0) | | 298 | (4,4,6,3,1,0)
259 | (0,3,1,3,1,0) | | 269 | (3,6,2,3,1,0) | | 279 | (6,2,3,3,1,0) | | 289 | (2,1,5,3,1,0) | | 299 | (5,4,6,3,1,0)




Liloon Jlel o Jlel o om JLel o om Jle] om
300 | (6,4,6,3,1,0) 310 | (2,4,1,4,1,0) 320 | (5,1,2,4,1,0) 330 | (1,2,4,4,1,0) 340 | (4,6,5,4,1,0)
301 | (0,0,0,4,1,0) | | 311 | (3,4,1,4,1,0) | | 321 | (6,1,2,4,1,0) | | 331 | (2,2,4,4,1,0) | | 341 | (5,6,5,4,1,0)
302 | (1,0,0,4,1,0) | | 312 | (4,4,1,4,1,0) | | 322 | (0,5,3,4,1,0) | | 332 | (3,2,4,4,1,0) | | 342 | (6,6,5,4,1,0)
303 | (2,0,0,4,1,0) 313 | (5,4,1,4,1,0) 323 | (1,5,3,4,1,0) 333 | (4,2,4,4,1,0) 343 | (0,3,6,4,1,0)
304 | (3,0,0,4,1,0) | | 314 | (6,4,1,4,1,0) | | 324 | (2,5,3,4,1,0) | | 334 | (5,2,4,4,1,0) | | 344 | (1,3,6,4,1,0)
305 | (4,0,0,4,1,0) 315 | (0,1,2,4,1,0) 325 | (3,5,3,4,1,0) 335 | (6,2,4,4,1,0) 345 | (2,3,6,4,1,0)
306 | (5,0,0,4,1,0) 316 | (1,1,2,4,1,0) 326 | (4,5,3,4,1,0) 336 | (0,6,5,4,1,0) 346 | (3,3,6,4,1,0)
307 | (6,0,0,4,1,0) 317 | (2,1,2,4,1,0) 327 | (5,5,3,4,1,0) 337 | (1,6,5,4,1,0) 347 | (4,3,6,4,1,0)
308 | (0,4,1,4,1,0) 318 | (3,1,2,4,1,0) 328 | (6,5,3,4,1,0) 338 | (2,6,5,4,1,0) 348 | (5,3,6,4,1,0)
309 | (1,4,1,4,1,0) 319 | (4,1,2,4,1,0) 329 | (0,2,4,4,1,0) 339 | (3,6,5,4,1,0) 349 | (6,3,6,4,1,0)

1 ~» |1 =~ 1] » |1 =~ ][] =~
350 | (0,0,0,5,1,0) 360 | (3,5,1,5,1,0) 370 | (6,3,2,5,1,0) 380 | (2,6,4,5,1,0) 390 | (5,4,5,5,1,0)
351 | (1,0,0,5,1,0) 361 | (4,5,1,5,1,0) 371 | (0,1,3,5,1,0) 381 | (3,6,4,5,1,0) 391 | (6,4,5,5,1,0)
352 | (2,0,0,5,1,0) 362 | (5,5,1,5,1,0) 372 | (1,1,3,5,1,0) 382 | (4,6,4,5,1,0) 392 | (0,2,6,5,1,0)
353 | (3,0,0,5,1,0) 363 | (6,5,1,5,1,0) 373 | (2,1,3,5,1,0) 383 | (5,6,4,5,1,0) 393 | (1,2,6,5,1,0)
354 | (4,0,0,5,1,0) 364 | (0,3,2,5,1,0) 374 | (3,1,3,5,1,0) 384 | (6,6,4,5,1,0) 394 | (2,2,6,5,1,0)
355 | (5,0,0,5,1,0) 365 | (1,3,2,5,1,0) 375 | (4,1,3,5,1,0) 385 | (0,4,5,5,1,0) 395 | (3,2,6,5,1,0)
356 | (6,0,0,5,1,0) 366 | (2,3,2,5,1,0) 376 | (5,1,3,5,1,0) 386 | (1,4,5,5,1,0) 396 | (4,2,6,5,1,0)
357 | (0,5,1,5,1,0) 367 | (3,3,2,5,1,0) 377 | (6,1,3,5,1,0) 387 | (2,4,5,5,1,0) 397 | (5,2,6,5,1,0)
358 | (1,5,1,5,1,0) 368 | (4,3,2,5,1,0) 378 | (0,6,4,5,1,0) 388 | (3,4,5,5,1,0) 398 | (6,2,6,5,1,0)
359 | (2,5,1,5,1,0) 369 | (5,3,2,5,1,0) 379 | (1,6,4,5,1,0) 389 | (4,4,5,5,1,0) 399 | (0,0,0,6,1,0)

‘ ) P; ‘ ) P; ‘ ) P; ‘ 7 P;

400 | (1,0,0,6,1,0) 410 | (4,6,1,6,1,0) 420 | (0,4,3,6,1,0) 430 | (3,3,4,6,1,0) ‘ i ‘ i
401 | (2,0,0,6,1,0) | | 411 | (5,6,1,6,1,0) | | 421 | (1,4,3,6,1,0) | | 431 | (4,3,4,6,1,0) | | 440 | (6,2,5,6,1,0)
402 | (3,0,0,6,1,0) | | 412 | (6,6,1,6,1,0) | | 422 | (2,4,3,6,1,0) | | 432 | (5,3,4,6,1,0) | | 441 | (0,1,6,6,1,0)
403 | (4,0,0,6,1,0) 413 | (0,5,2,6,1,0) 423 | (3,4,3,6,1,0) 433 | (6,3,4,6,1,0) 442 | (1,1,6,6,1,0)
404 | (5,0,0,6,1,0) | | 414 | (1,5,2,6,1,0) | | 424 | (4,4,3,6,1,0) | | 434 | (0,2,5,6,1,0) | | 443 | (2,1,6,6,1,0)
405 | (6,0,0,6,1,0) 415 | (2,5,2,6,1,0) 425 | (5,4,3,6,1,0) 435 | (1,2,5,6,1,0) 444 | (3,1,6,6,1,0)
406 | (0,6,1,6,1,0) 416 | (3,5,2,6,1,0) 426 | (6,4,3,6,1,0) 436 | (2,2,5,6,1,0) 445 | (4,1,6,6,1,0)
407 | (1,6,1,6,1,0) 417 | (4,5,2,6,1,0) 427 | (0,3,4,6,1,0) 437 | (3,2,5,6,1,0) 446 | (5,1,6,6,1,0)
408 | (2,6,1,6,1,0) 418 | (5,5,2,6,1,0) 428 | (1,3,4,6,1,0) 438 | (4,2,5,6,1,0) 447 | (6,1,6,6,1,0)
409 | (3,6,1,6,1,0) 419 | (6,5,2,6,1,0) 429 | (2,3,4,6,1,0) 439 | (5,2,5,6,1,0)
Strong generators for a group of order 1626379776:

1000 1000 1000

0500 0100 0300

0050(’(0050|’[0010]|”

0005 0003 0001




[1000]
0100
0030}’

NO O = O

DO = O O
SOt O O O
wWoOoOoOoOOoO =

OO ==
O O = O
SO = OO

Poset classification up to depth 5

3 The orbits
3.1 Number of orbits at depth

—_— o000 o OoOkH HOOH

— 1 OR R, O OO ~O

O OO O+ OO
OO0 0O P OOoOOo

1000

0100

"loo1o0

| o011

1 [1000]

0100

"looo01

| [oo10]
0100
1000
0010
0001

| Depth | Nb of orbits

0 1
1 1
2 1
3 1
4 8
5 14

3.2 Orbit representatives: overview

N = node

D = depth or level

O = orbit with a level

Rep = orbit representative

SO = (order of stabilizer, orbit length)
= number of live points

F = number of flags

Gen = number of generators for the stabilizer of the orbit rep.

Table 1: Orbit Representatives

N |D ]| O| Rep SO L | F | Gen
ol o] o[{} (1626379776, 1) | 448 | 1| 11

1] 1 0| {0} (3630312, 448) | 343 1 9

2| 2 0]14{0,3} (21168, 76832) | 252 1 8

31 3 01]{0,3, 161} (252, 6453888) | 175 8 5

4 4 01 {0, 3,161,217 } (336, 4840416) | 112 4 5

5 4 1] {0, 3,161,218 } (56, 29042496) | 112 6 4

6 4 2 1{0,3,161,224 } (24, 67765824) | 112 8 4

7| 4| 3|{0, 3 161,231} (24, 67765824) | 112 | 10 3

8| 4| 4] {o,3, 161,266} (24, 67765824) | 112 | 8 4

91| 4 511{0,3,161,273 } (504, 3226944) | 112 3 5

10| 4] 6|{0,3,161,274} (84, 19361664) | 112 | 4 4
11 | 4 71{0,3,161, 287} (72, 22588608) | 112 4 5
Continued on next page




Table 1 — continued from previous page

N O | Rep SO L Gen
12 01 10,3, 161, 217, 273 | (252, 6453888) 5
13 1 i 0, 3, 161, 217, 274 | (14, 116169984) 2
14 2 i 0, 3, 161, 217, 280 | (12, 135531648) 2
15 3 i 0, 3, 161, 217, 287 | (6, 271063296) 1
16 4 i 0, 3, 161, 218, 273 (21, 77446656) 2
17 5 i 0, 3, 161, 218, 274 | (14, 116169984) 2
18 6 % 0, 3, 161, 218, 280 (2, 813189888) 1
19 7 i 0, 3, 161, 218, 287 | (1, 1626379776) 0
20 8 { 0, 3, 161, 224, 280 | (12, 135531648) 2
21 9 % 0, 3, 161, 224, 281 | (2, 813189888) 1
22 10 i 0, 3, 161, 224, 385 (6, 271063296) 2
23 11 i 0, 3, 161, 224, 386 | (1, 1626379776) 0
24 12 % 0, 3, 161, 231, 287 | (36, 45177216) 5
25 13 i 0, 3, 161, 231, 288 (6, 271063296) 3
}




4 The poset of orbits

- ® N

5 Stabilizers and Schreier trees

5.1 Stabilizers and Schreier trees at level 0

Node 0 at Level 0 Orbit 0 / 1

{} 1626379776

Strong generators for a group of order 1626379776:

(10001 [1000] [1000]
0500 |[0100| |0300
0050 |0o050[ |0010]"
(0005] [0003] |0001]
(10007 [1000] [1000]
0100| |0100| |0100
0030([’|o010[’|0010]"
0001| [1001] |0011]
(10001 [1000] [1000]
0100| |0100| |0100
0050 |o110["|0001]"
12663] [0001] |0010]
10007 [0100
1100 [1000
0010[’|0010
0001] [0001

There are 1 extensions
Number of generators 11

10



Generators for the Schreier trees:
Generators for a group of order 1626379776:

1300][1000][1000][1000
1000||0100||0300||0100
0031||oo50| 0010|0030
(0030] (0003 |0001]]|0001]
[1600][1100][1000][1000]
2000||1000]||0100|]|0100
6620||1236||0050|]|0110
(0002] (0005 |2663]|0001]

1000 1000 1200
0100 1100 1000
0001 0010 1423
0010 0001 0050

Orbit 0 / 1: Point 0 lies in an orbit of length 442 with average word length 4.22172 Hy, = 3.1409

Node 0 at Level 0 Orbit 0 / 1 Tree 0 / 1

Number of generators 11

Extenslon number 0

Orbit representative 0

Flag orbit length 448

Flag orbit is defining new orbit 1 at level 1

5.2 Stabilizers and Schreier trees at level 1
Node 1 at Level 1 Orbit 0 / 1

{0} 3630312
Strong generators for a group of order 3630312:

[1000] [1000] [1000
0100| |0400| |0500
0040 |0040[’|0050]"
(0002] |oo001] [0002]
[1000] [1000] [1000]
0500 |0400| |0100
0010|"|o030[’|0010]"
(0004 [0003] |[1036]
1000] [1000] [1000
0100 |0100| [1600
0010[’|[4060["[1010
0101] [6041] (0001



There are 1 extensions

Number of generators 9

Generators for the Schreier trees:
Generators for a group of order 3630312:

[1000][1000]7[1000][1000
5500|1100 0400|0500
1030[[1030|]|0040[|0010
(4021][1022]|0021]|0004]
[1000][1000]7[1000][1000]
0400[]|0100 00[|6100
0030[[0010 10| (6060

01] [5045]

10
01
00
0003|1036 |01
1000
1100
1010
4031
Orbit 0 / 1: Point 3 lies in an orbit of length 343 with average word length 4.09329 Hy = 3.29829

Node 1 at Level 1 Orbit 0 / 1 Tree 0 / 1

Number of generators 9

=

B [ L AR

Extension number 0

Orbit representative 3

Flag orbit length 343

Flag orbit is defining new orbit 2 at level 2

5.3 Stabilizers and Schreier trees at level 2

Node 2 at Level 2 Orbit 0 / 1

{0, 3}21168
Strong generators for a group of order 21168:
[1000] [10007] [1000]
0200 0600 0500
0o020(’foo010]’{0010]"’
10005 | 0001 10003

(10001 [1000] [100
0400| [0600]| [040
0020(°[0030|°[003
(0003] [0003] [050

N O OO

12



There are 1 extensions

Number of generators 8

Generators for the Schreier trees:
Generators for a group of order 21168:

0100][1000][0100][1000
6000 |0600||6000||0400
0404||0010]||0204|]0020
13010] [0001]|0050] 000 3]
(10007 [1000][1000][0100]
0600f|0400| 0300|3000
0030[|0030| 0020|0403
(0003] (0502|0206 |5020

Orbit 0 / 1: Point 161 lies in an orbit of length 252 with average word length 3.96825 Hg = 3.32193

Node 2 at Level 2 Orbit 0 / 1 Tree 0 / 1

Number of generators 8

N N

mu/(/mm‘m\m\

[
]

WAL AALAN A

I RRR A

Extension number 0

Orbit representative 161

Flag orbit length 252

Flag orbit is defining new orbit 3 at level 3

—

5.4 Stabilizers and Schreier trees at level 3

Node 3 at Level 3 Orbit 0 / 1
{0,3,161}252

Strong generators for a group of order 252:

1000 1000 1000
0100 0100 6600
0030|’(1050|’[1010]|"
0003 0105 6666
0100 1100
1000 0600
0506|5566
5060 0201

There are 8 extensions
Number of generators 5

13



Generators for the Schreier trees:
Generators for a group of order 252:

1000 1000 1100 0100
0100 0100 6000 1000
0030 1050 4466 0503
0003 0105 3010 5030

1100

0600

5566

0201

Orbit 0 / 8: Point 217 lies in an orbit of length 3 with average word length 2 Hs = 1.11328

Orbit 1 / 8: Point 218 lies in an orbit of length 18 with average word length 2.94444 Hs = 2.46688
Orbit 2 / 8: Point 224 lies in an orbit of length 42 with average word length 3.45238 Hs = 3.09222
Orbit 3 / 8: Point 231 lies in an orbit of length 42 with average word length 3.45238 Hs = 3.09222
Orbit 4 / 8: Point 266 lies in an orbit of length 42 with average word length 3.45238 Hs = 3.09222
Orbit 5 / 8: Point 273 lies in an orbit of length 2 with average word length 1.5 Hs = 0.682606
Orbit 6 / 8: Point 274 lies in an orbit of length 12 with average word length 2.66667 Hs = 2.15338
Orbit 7 / 8: Point 287 lies in an orbit of length 14 with average word length 2.92857 Hs = 2.30737

Node 3 at Level 3 Orbit 0 / 1 Tree 0 / 8

Number of generators 5

=

|

Extension number 0

Orbit representative 217

Flag orbit length 3

Flag orbit is defining new orbit 4 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 1 / 8

Number of generators 5

|

Extension number 1

Orbit representative 218

Flag orbit length 18

Flag orbit is defining new orbit 5 at level 4

14



Node 3 at Level 3 Orbit 0 / 1 Tree 2 / 8

Number of generators 5

=

Extension number 2
Orbit representative 224

Flag orbit length 42
Flag orbit is defining new orbit 6 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 3 / 8

Number of generators 5

=

Extension number 3
Orbit representative 231

Flag orbit length 42
Flag orbit is defining new orbit 7 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 4 / 8

Number of generators 5

=

Extension number 4
Orbit representative 266

Flag orbit length 42
Flag orbit is defining new orbit 8 at level 4

15



Node 3 at Level 3 Orbit 0 / 1 Tree 5 / 8

Number of generators 5

Extension number 5

Orbit representative 273

Flag orbit length 2

Flag orbit is defining new orbit 9 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 6 / 8

Number of generators 5

-

|

Extension number 6

Orbit representative 274

Flag orbit length 12

Flag orbit is defining new orbit 10 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 7 / 8

Number of generators 5

-

L

Extension number 7

Orbit representative 287

Flag orbit length 14

Flag orbit is defining new orbit 11 at level 4

5.5 Stabilizers and Schreier trees at level 4

Node 4 at Level 4 Orbit 0 / 8
{0,3,161, 217} 536

16




Strong generators for a group of order 336:

1000 1000 1000
0100 0100 5600
0030(’(2010]’({6060]"°
0003 0201 2121
1100 1400
0600 6600
0066|']12135
0001 5544
There are 4 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 336:
1100 1000 1100 1100
0600 5600 0600 0600
0055 6060 0044 0066
0002 2121 0003 0001
1400
6600
2135
5544

Orbit 0 / 4: Point 273 lies in an orbit of length 4 with average word length 1.75 Hs = 1.20906
Orbit 1 / 4: Point 274 lies in an orbit of length 24 with average word length 3.04167 Hs = 2.66581
Orbit 2 / 4: Point 280 lies in an orbit of length 28 with average word length 3.42857 Hs = 2.83599
Orbit 3 / 4: Point 287 lies in an orbit of length 56 with average word length 4 Hs = 3.36244

Node 4 at Level 4 Orbit 0 / 8 Tree 0 / 4

Number of generators 5

Extension number 0

Orbit representative 273

Flag orbit length 4

Flag orbit is defining new orbit 12 at level 5

Node 4 at Level 4 Orbit 0 / 8 Tree 1 / 4

Number of generators 5

N N

L ]
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Extension number 1

Orbit representative 274

Flag orbit length 24

Flag orbit is defining new orbit 13 at level 5

Node 4 at Level 4 Orbit 0 / 8 Tree 2 / 4

Number of generators 5

=

L

Extension number 2

Orbit representative 280

Flag orbit length 28

Flag orbit is defining new orbit 14 at level 5

Node 4 at Level 4 Orbit 0 / 8 Tree 3 / 4

Number of generators 5

=

|

Extension number 3

Orbit representative 287

Flag orbit length 56

Flag orbit is defining new orbit 15 at level 5

Node 5 at Level 4 Orbit 1 / 8
{0,3,161, 218} 56

Strong generators for a group of order 56:

oN O
N O = O
o= OO
= o OO
N W Ot =
oo oo
N OO O
= o OO

N OO =
N~ O
= OO
OO

O = O

Wk O~

[elie)> M e M)
= o O O



There are 6 extensions

Number of generators 4
Generators for the Schreier trees:
Generators for a group of order 56:

1000 1000 1100 0100
0100 0100 0600 5500
2010 0010 4466 0306
0201 0001 0301 2222

Orbit 0 / 6: Point 273 lies in an orbit of length 8 with average word length 2.75 Hy = 2.22972
Orbit 1 / 6: Point 274 lies in an orbit of length 8 with average word length 2.75 Hy = 2.22972
Orbit 2 / 6: Point 275 lies in an orbit of length 8 with average word length 2.75 Hy = 2.22972
Orbit 3 / 6: Point 279 lies in an orbit of length 4 with average word length 2.5 Hy = 1.66096
Orbit 4 / 6: Point 280 lies in an orbit of length 28 with average word length 3.75 Hy = 3.35712
Orbit 5 / 6: Point 287 lies in an orbit of length 56 with average word length 4.375 H4 = 3.96832

Node 5 at Level 4 Orbit 1 / 8 Tree 0 / 6

Number of generators 4

-

L

Extension number 0

Orbit representative 273

Flag orbit length 8

Flag orbit is defining new orbit 16 at level 5

Node 5 at Level 4 Orbit 1 / 8 Tree 1 / 6

Number of generators 4

-

|

Extension number 1

Orbit representative 274

Flag orbit length 8

Flag orbit is defining new orbit 17 at level 5



Node 5 at Level 4 Orbit 1 / 8 Tree 2 / 6

Number of generators 4

-

L

Extension number 2

Orbit representative 275

Flag orbit length 8

Flag orbit is fused to node 4 extension 1
Fusion element:

Node 5 at Level 4 Orbit 1 / 8 Tree 3 / 6

Number of generators 4

|

Extension number 3

Orbit representative 279

Flag orbit length 4

Flag orbit is fused to node 5 extension 1
Fusion element:

= O ot O

= O Ut O

T O =

W = s =
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Node 5 at Level 4 Orbit 1 / 8 Tree 4 / 6

Number of generators 4

=

|

Extension number 4

Orbit representative 280

Flag orbit length 28

Flag orbit is defining new orbit 18 at level 5

Node 5 at Level 4 Orbit 1 / 8 Tree 5 / 6

Number of generators 4

=

|

Extension number 5

Orbit representative 287

Flag orbit length 56

Flag orbit is defining new orbit 19 at level 5

Node 6 at Level 4 Orbit 2 / 8
{0,3,161,224} 24

Strong generators for a group of order 24:

1000 1000
0100 0100
0020(’|]0030]"
0002 0003
1100
4600
0022
0035

There are 8 extensions
Number of generators 4
Generators for the Schreier trees:

21
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Generators for a group of order 24:

1000 1000 1500 1100
0100 0100 6600 4600
0020 0030 0056 0022
0002 0003 0022 0035

Orbit 0 / 8: Point 266 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 1 / 8: Point 267 lies in an orbit of length 24 with average word length 3.5 Hs = 3.19616
Orbit 2 / 8: Point 280 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 3 / 8: Point 281 lies in an orbit of length 24 with average word length 3.5 Hy = 3.19616
Orbit 4 / 8: Point 364 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 5 / 8: Point 365 lies in an orbit of length 24 with average word length 3.5 Hy = 3.19616
Orbit 6 / 8: Point 385 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 7 / 8: Point 386 lies in an orbit of length 24 with average word length 3.5 Hs = 3.19616

Node 6 at Level 4 Orbit 2 / 8 Tree 0 / 8

Number of generators 4

=

|

Extension number 0

Orbit representative 266

Flag orbit length 4

Flag orbit is fused to node 4 extension 3
Fusion element:

o O O
SO = W
o OO
T w oo

Node 6 at Level 4 Orbit 2 / 8 Tree 1 / 8

Number of generators 4

=

|

Extension number 1

Orbit representative 267

Flag orbit length 24

Flag orbit is fused to node 5 extension 5

22



Fusion element:

o N O =
DO = W

Node 6 at Level 4 Orbit 2 / 8 Tree 2 / 8

Number of generators 4

=

|

Extension number 2

Orbit representative 280

Flag orbit length 4

Flag orbit is defining new orbit 20 at level 5

Node 6 at Level 4 Orbit 2 / 8 Tree 3 / 8

Number of generators 4

=

|

Extension number 3

Orbit representative 281

Flag orbit length 24

Flag orbit is defining new orbit 21 at level 5

Node 6 at Level 4 Orbit 2 / 8 Tree 4 / 8

Number of generators 4

=

|

Extension number 4
Orbit representative 364

23
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Flag orbit length 4
Flag orbit is fused to node 4 extension 2
Fusion element:

[N

Node 6 at Level 4 Orbit 2 / 8 Tree 5 / 8

Number of generators 4

=

|

Extension number 5

Orbit representative 365

Flag orbit length 24

Flag orbit is fused to node 5 extension 4
Fusion element:

N OO =

Node 6 at Level 4 Orbit 2 / 8 Tree 6 / 8

Number of generators 4

=

|

Extension number 6

Orbit representative 385

Flag orbit length 4

Flag orbit is defining new orbit 22 at level 5

o O ot

(SN I i

o= OO

Wk OO
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Node 6 at Level 4 Orbit 2 / 8 Tree 7 / 8

Number of generators 4

=

|

Extension number 7

Orbit representative 386

Flag orbit length 24

Flag orbit is defining new orbit 23 at level 5

Node 7 at Level 4 Orbit 3 / 8

{0, 3,161, 231}24

Strong generators for a group of order 24:

1000 0100 1200
0100 4000 6600
0030|’|]0002|7|0035
0003 0040 00414

There are 10 extensions

Number of generators 3
Generators for the Schreier trees:
Generators for a group of order 24:

1000 0100 1200
0100 4000 6600
0030 0002 0035

0003 0040 0044

Orbit 0 / 10: Point 266 lies in an orbit of length 2 with average word length 1.5 Hsz =1

Orbit 1 / 10
Orbit 2 / 10
Orbit 3 / 10:
Orbit 4 / 10
Orbit 5 / 10:
Orbit 6 / 10:
Orbit 7 / 10:
Orbit 8 / 10:
Orbit 9 / 10:

Point 267 lies in an orbit of length 12 with average word length 2.83333 Hsz = 3.20983
Point 273 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Point 274 lies in an orbit of length 24 with average word length 4 Hs = 4.15465

Point 287 lies in an orbit of length 2 with average word length 1.5 Hz =1

Point 288 lies in an orbit of length 12 with average word length 3.5 Hs = 3.40217
Point 364 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Point 365 lies in an orbit of length 24 with average word length 4 Hz = 4.15465

Point 371 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Point 372 lies in an orbit of length 24 with average word length 4 Hs = 4.15465

Node 7 at Level 4 Orbit 3 / 8 Tree 0 / 10

Number of generators 3

=
L

L
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Extension number 0

Orbit representative 266

Flag orbit length 2

Flag orbit is fused to node 6 extension 2
Fusion element:

Node 7 at Level 4 Orbit 3 / 8 Tree 1 / 10

Number of generators 3

|

Extension number 1

Orbit representative 267

Flag orbit length 12

Flag orbit is fused to node 6 extension 3
Fusion element:

Node 7 at Level 4 Orbit 3 / 8 Tree 2 / 10

Number of generators 3

=

|

Extension number 2

Orbit representative 273

Flag orbit length 4

Flag orbit is fused to node 6 extension 6
Fusion element:

oo o O

= O o O

oo N O

O O ot

N N Ot =

SO o

w o oo

o oo

[N s R en B ]

=N OO

== 0O O

= w o o



Node 7 at Level 4 Orbit 3 / 8 Tree 3 / 10

Number of generators 3

=

|

Extension number 3

Orbit representative 274

Flag orbit length 24

Flag orbit is fused to node 6 extension 7
Fusion element:

= o N O
= oo =

Node 7 at Level 4 Orbit 3 / 8 Tree 4 / 10

Number of generators 3

Extension number 4

Orbit representative 287

Flag orbit length 2

Flag orbit is defining new orbit 24 at level 5

Node 7 at Level 4 Orbit 3 / 8 Tree 5 / 10

Number of generators 3

=

|

Extension number 5
Orbit representative 288
Flag orbit length 12

27
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Flag orbit is defining new orbit 25 at level 5

Node 7 at Level 4 Orbit 3 / 8 Tree 6 / 10

Number of generators 3

|

Extension number 6

Orbit representative 364

Flag orbit length 4

Flag orbit is fused to node 6 extension 6
Fusion element:

O O Ut =

Node 7 at Level 4 Orbit 3 / 8 Tree 7 / 10

Number of generators 3

=

|

Extension number 7

Orbit representative 365

Flag orbit length 24

Flag orbit is fused to node 6 extension 7
Fusion element:

DOy Ot =

SO = WL

W DN = Ut
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Node 7 at Level 4 Orbit 3 / 8 Tree 8 / 10

Number of generators 3

=

|

Extension number 8

Orbit representative 371

Flag orbit length 4

Flag orbit is fused to node 4 extension 3
Fusion element:

1 1 0 0
4 0 0 O
0 0 1 1
0 0 2 0

Node 7 at Level 4 Orbit 3 / 8 Tree 9 / 10

Number of generators 3

Extension number 9

Orbit representative 372

Flag orbit length 24

Flag orbit is fused to node 5 extension 5

Fusion element:
1 1 0 0
4 0 0 O
4 4 3 3
2 0 6 0

Node 8 at Level 4 Orbit 4 / 8
{0,3,161, 266} 24

Strong generators for a group of order 24:

1000 1000
0100 0100
0020(’|]0030]"
0002 0003

29
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S O ot =
[ el I
w o OO
_ o OO

There are 8 extensions

Number of generators 4
Generators for the Schreier trees:
Generators for a group of order 24:

1000 1000 1400 1100
0100 0100 6600 5600
0020 0030 0031 0066
0002 0003 0044 0031

Orbit 0 / 8: Point 224 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 1 / 8: Point 225 lies in an orbit of length 24 with average word length 3.33333 H4 = 3.16096
Orbit 2 / 8: Point 231 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 3 / 8: Point 232 lies in an orbit of length 24 with average word length 3.33333 H4 = 3.16096
Orbit 4 / 8: Point 238 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 5 / 8: Point 239 lies in an orbit of length 24 with average word length 3.33333 H4 = 3.16096
Orbit 6 / 8: Point 245 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 7 / 8: Point 246 lies in an orbit of length 24 with average word length 3.33333 H4 = 3.16096

Node 8 at Level 4 Orbit 4 / 8 Tree 0 / 8

Number of generators 4

=

|

Extension number 0

Orbit representative 224

Flag orbit length 4

Flag orbit is fused to node 4 extension 3
Fusion element:

(=N ool
OO = W
o OO O
=N O O
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Node 8 at Level 4 Orbit 4 / 8 Tree 1 / 8

Number of generators 4

=

|

Extension number 1

Orbit representative 225

Flag orbit length 24

Flag orbit is fused to node 5 extension 5
Fusion element:

Node 8 at Level 4 Orbit 4 / 8 Tree 2 / 8

Number of generators 4

|

Extension number 2

Orbit representative 231

Flag orbit length 4

Flag orbit is fused to node 6 extension 2
Fusion element:

O = O

o O O

ot W~ W

OO W
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Node 8 at Level 4 Orbit 4 / 8 Tree 3 / 8

Number of generators 4

=

|

Extension number 3

Orbit representative 232

Flag orbit length 24

Flag orbit is fused to node 6 extension 3
Fusion element:

Node 8 at Level 4 Orbit 4 / 8 Tree 4 / 8

Number of generators 4

|

Extension number 4

Orbit representative 238

Flag orbit length 4

Flag orbit is fused to node 4 extension 2
Fusion element:

o N O

o O Ot

N W N

oo wo

O = OO

N = =)
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Node 8 at Level 4 Orbit 4 / 8 Tree 5 / 8

Number of generators 4

=

|

Extension number 5

Orbit representative 239

Flag orbit length 24

Flag orbit is fused to node 5 extension 4
Fusion element:

Node 8 at Level 4 Orbit 4 / 8 Tree 6 / 8

Number of generators 4

|

Extension number 6

Orbit representative 245

Flag orbit length 4

Flag orbit is fused to node 6 extension 6
Fusion element:

Tt W Ot =

o O Ot

w o wo

SO = =

=N oo

oW oo
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Node 8 at Level 4 Orbit 4 / 8 Tree 7 / 8

Number of generators 4

=

|

Extension number 7

Orbit representative 246

Flag orbit length 24

Flag orbit is fused to node 6 extension 7
Fusion element:

Tt W Ot =

Node 9 at Level 4 Orbit 5 / 8

O W
N = )
T = oo

{0,3,161,273}504

Strong generators for a group of order 504:

1000 1000 1000
0100 0100 6200
0030|’J]1050(’|0060|"
0003 0105 0015
1100 1500
6000 0200
666613131
1010 0606
There are 3 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 504:
1000 1100 1000 1000
0100 6000 6200 0100
0030 5555 0060 2010
0003 2020 0015 0201
1500
0200
3131
0606

Orbit 0 / 3: Point 217 lies in an orbit of length 4 with average word length 2 Hs = 1.29203
Orbit 1 / 3: Point 218 lies in an orbit of length 24 with average word length 3.25 Hs = 2.70698
Orbit 2 / 3: Point 231 lies in an orbit of length 84 with average word length 3.79762 Hs = 3.58211
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Node 9 at Level 4 Orbit 5 / 8 Tree 0 / 3

Number of generators 5

=

|

Extension number 0

Orbit representative 217

Flag orbit length 4

Flag orbit is fused to node 4 extension 0
Fusion element:

= O N O

Node 9 at Level 4 Orbit 5 / 8 Tree 1 / 3

Number of generators 5

=

|

Extension number 1

Orbit representative 218

Flag orbit length 24

Flag orbit is fused to node 5 extension O
Fusion element:

o O O

O = O

o o= O
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Node 9 at Level 4 Orbit 5 / 8 Tree 2 / 3

Number of generators 5

=

o

Extension number 2

Orbit representative 231

Flag orbit length 84

Flag orbit is fused to node 6 extension 6
Fusion element:

01 0 0
2 6 0 0
0 0 0 4
0 0 1 3

Node 10 at Level 4 Orbit 6 / 8
{0,3,161, 274} 84

Strong generators for a group of order 84:

1000 1000 1100
0100 6200 6000
6010[’|6020(’|0044|"
0601 1454 0030
1500
6600
5115
2266
There are 4 extensions
Number of generators 4
Generators for the Schreier trees:
Generators for a group of order 84:
1500 1000 0100 0100
6600 6200 5400 3000
5115 6020 0404 0101
2266 1454 0362 2030

Orbit 0 / 4: Point 217 lies in an orbit of length 12 with average word length 2.5 Hy = 2.45345
Orbit 1 / 4: Point 218 lies in an orbit of length 12 with average word length 2.5 Hy = 2.45345
Orbit 2 / 4: Point 220 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 3 / 4: Point 231 lies in an orbit of length 84 with average word length 4.04762 H, = 4.2047
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Node 10 at Level 4 Orbit 6 / 8 Tree 0 / 4

Number of generators 4

=

|

Extension number 0

Orbit representative 217

Flag orbit length 12

Flag orbit is fused to node 4 extension 1
Fusion element:

SO NO

Node 10 at Level 4 Orbit 6 / 8 Tree 1 / 4

Number of generators 4

|

Extension number 1

Orbit representative 218

Flag orbit length 12

Flag orbit is fused to node 5 extension 1
Fusion element:

DW=

Node 10 at Level 4 Orbit 6 / 8 Tree 2 / 4

Number of generators 4

=

L

S W o

= o OO
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Extension number 2

Orbit representative 220

Flag orbit length 4

Flag orbit is fused to node 5 extension 0
Fusion element:

1 0 0 O
4 6 0 O
4 0 5 0
31 6 2

Node 10 at Level 4 Orbit 6 / 8 Tree 3 / 4

Number of generators 4

Extension number 3

Orbit representative 231

Flag orbit length 84

Flag orbit is fused to node 6 extension 7

Fusion element:
01 0 O
2 6 0 0
0 6 0 6
4 1 5 1

Node 11 at Level 4 Orbit 7 / 8
{0,3,161, 287} 72

Strong generators for a group of order 72:

1000 1000 1000
0100 0100 6400
0020(’(0050|’|0060|"
0002 0005 0015
1100 1300
6000 0400
0044]|°({0062
0030 0005

There are 4 extensions

Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 72:

1000 1000 0100
0100 0100 3200
0020 0050 0005
0002 0005 0046

38
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1000
6400
0060
0015

Orbit 0 / 4: Point 217 lies in an orbit of length 12 with average word length 2.66667 Hs = 2.15338
Orbit 1 / 4: Point 218 lies in an orbit of length 72 with average word length 3.88889 Hs = 3.50109
Orbit 2 / 4: Point 231 lies in an orbit of length 4 with average word length 2.25 Hs = 1.36521
Orbit 3 / 4: Point 232 lies in an orbit of length 24 with average word length 3 Hs = 2.65724

Node 11 at Level 4 Orbit 7 / 8 Tree 0 / 4

Number of generators 5

-

|

Extension number 0

Orbit representative 217

Flag orbit length 12

Flag orbit is fused to node 4 extension 3
Fusion element:

1 0 0 O
01 0 O
0 01 O
0 0 0 1

Node 11 at Level 4 Orbit 7 / 8 Tree 1 / 4

Number of generators 5

Extension number 1

Orbit representative 218

Flag orbit length 72

Flag orbit is fused to node 5 extension 5

Fusion element:
1 0 0 O
01 0 O
0 01 0
0 0 0 1
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Node 11 at Level 4 Orbit 7 / 8 Tree 2 / 4

Number of generators 5

=

|

Extension number 2

Orbit representative 231

Flag orbit length 4

Flag orbit is fused to node 7 extension 4
Fusion element:

1 3 0 0
0 6 0 O
0 0 6 2
0 0 0 1

Node 11 at Level 4 Orbit 7 / 8 Tree 3 / 4

Number of generators 5

Extension number 3

Orbit representative 232

Flag orbit length 24

Flag orbit is fused to node 7 extension 5

Fusion element:
1 0 0 O
2 6 0 0
5 0 1 0
6 1 4 6

5.6 Stabilizers and Schreier trees at level 5

Node 12 at Level 5 Orbit 0 / 14
{0,3, 161, 217, 273} 252

Strong generators for a group of order 252:

1000 1000 1
0100 0100 4
0030|’(2010]|"(5
0003 0201 6

40
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0100 1500
2000 0600
0603|’(0023
5060 0005

There are 0 extensions
Number of generators 5

Node 13 at Level 5 Orbit 1 / 14
{0,3,161,217, 274} 14

Strong generators for a group of order 14:

1000 0100
0100 2000
1010(°|0006
0101 0050

There are 0 extensions
Number of generators 2

Node 14 at Level 5 Orbit 2 / 14
{0,3,161,217,280}12
Strong generators for a group of order 12:

1000 0100
0100 2000
0030|’(0003
0003 0060

There are 0 extensions
Number of generators 2

Node 15 at Level 5 Orbit 3 / 14
{0,3,161, 217, 287}

Strong generators for a group of order 6:

o ot o O
oo OO

(=N ool
oo = O

There are 0 extensions
Number of generators 1

Node 16 at Level 5 Orbit 4 / 14
{0, 3,161, 218, 273} 2

Strong generators for a group of order 21:

1000 1500
0100 4000
6010(’|5446
0601 6020

There are 0 extensions
Number of generators 2
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Node 17 at Level 5 Orbit 5 / 14

{0, 3,161, 218,274 }14
Strong generators for a group of order 14:

1000 1000

0100 4600

2010(’(3010
0201 6446

There are 0 extensions
Number of generators 2

Node 18 at Level 5 Orbit 6 / 14

{0, 3,161, 218, 280}
Strong generators for a group of order 2:
0100
2000
0201
3020

There are 0 extensions
Number of generators 1

Node 19 at Level 5 Orbit 7 / 14

{0, 3,161, 218, 287}
Strong generators for a group of order 1:

There are 0 extensions
Number of generators 0

Node 20 at Level 5 Orbit 8 / 14

{0,3,161, 224, 280}
Strong generators for a group of order 12:

1000 1000
0100 3600
0030|’(0020
0003 0015

There are 0 extensions
Number of generators 2

Node 21 at Level 5 Orbit 9 / 14
{0,3,161, 224, 281}

Strong generators for a group of order 2:

SO OO
w oo o
_ o O O

NN W=

There are 0 extensions
Number of generators 1
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Node 22 at Level 5 Orbit 10 / 14
{0,3,161, 224, 385}

Strong generators for a group of order 6:
1000 1000
0100 0100
0020(°]0030
0002 0003

There are 0 extensions
Number of generators 2

Node 23 at Level 5 Orbit 11 / 14
{0,3, 161, 224, 386}

Strong generators for a group of order 1:

There are 0 extensions
Number of generators 0

Node 24 at Level 5 Orbit 12 / 14
{0, 3,161,231, 287} 36

Strong generators for a group of order 36:

0060]’

1000 1000 10
0100 0100 26
00
0006 00
0
0
0

There are 0 extensions
Number of generators 5

Node 25 at Level 5 Orbit 13 / 14
{0,3,161, 231, 288}

Strong generators for a group of order 6:

1000 0100 1300
2600 4000 0600
5060('[0003]|7]1506 2
0331 0060 0301

There are 0 extensions
Number of generators 3
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Classification of 5 + 1 Configurations in PG(3,7)

The order of the group is 4635182361600
The group has 14 orbits on five plus one configurations in PG(3,7).

Of these, 5 impose 19 conditions.
Of these, 2 are associated with double sixes. They are:
0/2 is orbit 9/14 {0, 3,161, 224, 281}, orbit length 813189888
1/2 is orbit 13/14 {0, 3,161, 231, 288} orbit length 271063296
The overall number of five plus one configurations associated with double sixes in PG(3,7) is: 1084253184

Flag orbits for double sixes

The number of primary orbits below is 14
The number of primary orbits above is 2
The number of flag orbits is 2

The flag orbits are:

(1) Flag orbit 0 / 2 down=(9,0) up=(0,-1) is ( 0, 3, 161, 224, 281, 49, 2800, 107, 338, 2655, 0, 49, 2800, 107, 338,
2655, 795, 2593, 216, 135, 64, 2849, 0 ) with a stabilizer of order 2
Strong generators for a group of order 2:

1 0 0 0
3 6 0 0
2 0 6 0
2 6 3 1

(2) Flag orbit 1 / 2 down=(13,0) up=(1,-1) is ( 0, 3, 161, 231, 288, 49, 2800, 107, 167, 2658, 0, 49, 2800, 107, 167,
2658, 1875, 2657, 264, 213, 128, 2849, 0 ) with a stabilizer of order 6
Strong generators for a group of order 6:

1 0 0 O 01 0 0 1 3 0 0
2 6 0 0 4 0 0 O 0 6 0 0
5 06 0’0 0O O 3|5 0 6 2
0 3 3 1 0 0 6 0 0 3 0 1

Double Sixes

The order of the group is 4635182361600
The group has 2 orbits:

The orbits are:

(1) 0/2 {49, 2800, 107, 338, 2655, 795, 2593, 216, 135, 64, 2849, 0}24 orbit length 193132598400
Strong generators for a group of order 24:

10 0 O 1 0 0 O 1 6 3 2
4 0 1 0 3 6 0 0 3 5 2 3
31 00('f2 06 0|12 5 0 2]’
1 5 2 1 2 6 3 1 2 6 3 1

1 5 2 1

4 0 1 0

31 .00

10 0 O

(2) 1/2 {49, 2800, 107, 167, 2658, 1875, 2657, 264, 213, 128, 2849, 0}r2 orbit length 64377532800
Strong generators for a group of order 72:

=W o =
= w o o
— O ot O
— o OO
S ot N =
wWw o oo
w oo o
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0 0 1 2 1 4 1 6
0 0 6 6 21 1 3
21 4 2|10 6 6 2
5 5 3 3 1 0 4 6

The overall number of objects is: 257510131200

Flag orbits for surfaces

The number of primary orbits below is 2
The number of primary orbits above is 1
The number of flag orbits is 2

The flag orbits are:

(1) Flag orbit 0 / 2 down=(0,0) up=(0,-1) is ( 49, 2800, 107, 338, 2655, 795, 2593, 216, 135, 64, 2849, 0, 213, 255,

293, 2443, 344, 2529, 2458, 2815, 2429, 2433, 1705, 2744, 1533, 2706, 396 ) with a stabilizer of order 24
Strong generators for a group of order 24:

1 0 0 0 1 0 0 0 1 6 3 2
4 0 1 0 3 6 0 0 3 5 2 3
3 1001’12 06 0|2 5 0 2|
1 5 2 1 2 6 3 1 2 6 3 1

1 5 2 1

4 0 1 0

31 .0 0

1 0 0 0

(2) Flag orbit 1 / 2 down=(1,0) up=(0,-1) fuse to 0 is ( 49, 2800, 107, 167, 2658, 1875, 2657, 264, 213, 128, 2849, 0,
263, 328, 357, 2443, 58, 2593, 2515, 2808, 2415, 2473, 910, 2744, 2161, 2708, 282 ) with a stabilizer of order 72
Strong generators for a group of order 72:

1 0 0 O 1 0 0 O 1 5 2 3
6 0 5 O 2 6 0 O 6 1 4 6
33 001’506 0|12 14 2]’
4 4 1 1 0 3 3 1 6 3 4 4
0 0 1 2 1 4 1 6
0 0 6 6 2 1 1 3
2 1 4 211’0 6 6 2
5 5 3 3 1 0 4 6
Fusion element:
1 0 6 6
6 0 4 1
0 2 2 2
1 5 3 5

Surfaces

The order of the group is 4635182361600
The group has 1 orbits:

The orbits are:

(1) 0/1 {49, 2800, 107, 338, 2655, 795, 2593, 216, 135, 64, 2849, 0, 213, 255, 293, 2443, 344, 2529, 2458, 2815, 2429,
2433, 1705, 2744, 1533, 2706, 396}64s orbit length 7153059200
Strong generators for a group of order 648:

1 0 0 0 1 0 0 O 1 2 0 0
01 0 0 4 0 1 0 10 0 O
2 06 0|6 6 0 0|5 5 3 1|
01 0 6 3 2 6 6 6 0 5 0
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The overall number of objects is: 7153059200

The Group PI'L(4,7)
The order of the group is 4635182361600

Cubic Surfaces with 27 Lines in PG(3,7)
The order of the group is 4635182361600

The group has 1 orbits:

The orbits are:

(1) 0/1 {49, 2800, 107, 338, 2655, 795, 2593, 216, 135, 64, 2849, 0, 213, 255, 293, 2443, 344, 2529, 2458, 2815, 2429,
2433, 1705, 2744, 1533, 2706, 396}64s orbit length 7153059200
Strong generators for a group of order 648:

10 0 O 1 0 0 O 12 0 0
01 0 0 4 0 1 0 1 0 0 0
2 06 0|6 6 0 0|5 5 3 1|
01 0 6 3 2 6 6 6 0 5 0

00 1 2

0 0 2 5

5 4 5 4

0 3 1 5

The overall number of objects is: 7153059200
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Surface 7#0

The equation

The equation of the surface is :

X3X3+ X7 Xo +3X1 X5 + XoX5 4+ 3X0X1Xs +2X0X1 Xs +3X1 X2X3 =0

Number of points on the surface 99

The automorphism group of the surface has order 648
The automorphism group is the following group
Strong generators for a group of order 648:

10 0 O 10 0 O 12 0 O
01 0 0 4 0 1 0 10 0 O
2 0 6 0f('f6 6 0 0|5 5 3 1]’
01 0 6 3 2 6 6 6 0 5 0

0 0 1 2

0 0 2 5

5 4 5 4

0 3 1 5

General information

Plane types by points:
9918 9127 181 13108 19162 g4
Type of pts on lines:

827
Type of lines on point:
318 981
Type iso of tritangent planes:
327 918
The 27 lines
b= ar — [ 1 0 3 0 ]
0o=a1=
0 1 3 6 [,,
Vi —a [ 1 0 2 0]
1= a2 =
01 0 3|,
v —a { 1 0 1 0]
2: 3:
010 1],
ta—a [0 0 1 0]
3=a4 =
L0 0 0 1 |,
li—a 1 0 0 0
TP lo 10 0],
v —a (1 0 3 6]
5 =a¢ =
L0 1 0 4|,
[0 1 0 0]
le =b =
L0 0 0 1],
1 1 0 0
ey 2]
00 1 1],
1 5 0 0
w332 2]
00 1 4.
1 0 4 6
wene[1211]
0 1 5 4 |,..

W
\]



Points on surface
All Points

The surface has 99 points:

The points on the surface are:

48

1 6 0 1
lig="0bs = { ]
00 1 5.
1 0 0 0
l11 =bg = { }
00 1 0,
0 . (1 0 2 6]
12 = C12 =
L0 1 0 3],
0 . (1 0 1 6]
13 = C13 =
L0 1 0 1],
’ . [0 1 0 2]
14 = C14 =
[0 0 1 6 ],
’ . (1 0 0 6]
15 = C15 =
L0 1.0 5],
p . { 1 0 3 0 }
16 = Ci16 =
010 6],,
’ . (1 0 0 6]
17 = C23 =
L 0 1 4 5 42433
’ . (1 1 0 4]
18 = C24 =
L0 0 1 3], .
’ . (1 0 6 6]
19 = C25 =
[0 1 1 1,
P . { 1 0 4 0 }
20 = C26 —
01 6 3],
’ . (1 5 0 3]
21 = C34 =
L0 0 1 2] .
’ . (1 0 5 6]
22 = C35 =
L0 1 6 3],
P . 1 0 5 0]
23 = C36 =
L0 1 1 1],
p . 16 0 0]
24 = C45 =
L0 0 1 5],
P . [ 1 0 0 6 ]
25 = C46 =
00 1 0,
P . 1 0 6 0]
26 — C56 —
L0 1 2 0],
0 1 2 3 4 5 6 7 8 9
0 0 1 2 3 4 5 6 7 8 9
1| 10 11 12 13 14 15 16 18 27 36
2| 38 47 56 64 65 69 72 74 79 86
31 91 93 96 100 101 107 113 114 121 122
41129 130 137 138 145 146 153 154 155 161
5164 165 174 175 177 178 187 188 190 191
6200 201 204 210 214 217 218 223 229 233
71235 241 244 247 248 253 259 262 264 290
81292 295 301 302 308 314 323 327 343 348
91349 351 357 359 364 387 389 395 396 0



0: POZP():(I,O,O,O) 50 : P50:P164:(2,1,2,1)
1: Pr=P =(0,1,0,0) 51: Psi = Pies = (3,1,2,1)
2: P, =P, =1(0,0,1,0) 52: Ps2 = Pira = (5,2,2,1)
3: Py=P5 =(0,0,0,1) 53 : P53 = Pirs = (6,2,2,1)
4: P =Py =(1,1,1,1) 541 Psy = Pirr = (1,3,2,1)
5: P =P =(1,1,0,0) 55 : Pss = Pirs = (2,3,2,1)
6: Ps = Ps = (2,1,0,0) 56 : Psg = Pisy = (4,4,2,1)
7: P;=P;=(3,1,0,0) 57 : Pst = Piss = (5,4,2,1)
8: Py =Py =(4,1,0,0) 58 : Pss = Pigo = (0,5,2,1)
9: Py=Py=(5,1,0,0) 59 : Py = Pior = (1,5,2,1)
10 : Pio = Pio = (6,1,0,0) 60 : Pso = Pao0 = (3,6,2,1)
11: Py = Pn =(1,0,1,0) 61: Por = Poor = (4,6,2,1)
12:P12:P12:(2,0,1,0) 621P62:P204:(0,0,3,1)
13: Py = P13 = (3,0,1,0) 63 : Ps3 = P10 = (6,0,3,1)
14 : Py = Pis = (4,0,1,0) 64 : Py = Pora = (3,1,3,1)
15 : P15 = Py5 = (5,0,1,0) 65 : Pes = P = (6,1,3,1)
16 : Pig = Pig = (6,0,1,0) 66 : Pss = Pa1s = (0,2,3,1)
17: Pir = Pis = (1,1,1,0) 67 : Po7 = Pa23 = (5,2,3,1)
18 : Pis = Por = (3,2,1,0) 08 : Pos = Poxg = (4,3,3,1)
19: Py = Pss = (5,3,1,0) 69 : Poo = Pass = (1,4,3,1)
20 : Py = P33 = (0,4,1,0) 70 : Pro = Pass = (3,4,3,1)
21 : Po1 = Pu7 = (2,5,1,0) TLe Pri= Py =(2,5,3,1)
22 : Paa = Psg = (4,6,1,0) 72 : Pra = Poyy = (5,5,3,1)
23 : P23 = Psa = (6,0,0,1) 73 Pra = Poa = (1,6,3,1)
24 : Py = Pss = (0,1,0,1) T4: Pra=Pas =(2,6,3,1)
25 Pos = Psg = (4,1,0,1) 75 : Prs = Pasz = (0,0,4,1)
26 : Py = Pra = (0,2,0,1) 76 : Prg = Pasg = (6,0,4,1)
27 : Par = Pra = (2,2,0,1) 7 Prro=Page = (2,1,4,1)
28 : Pys = Pro = (0,3,0,1) 78 : Prg = Pasa = (4,1,4,1)
20 : Pag = Pag = (0.4,0,1) 79 Pro = Paoo = (2,54, 1)
30 : Psp = Po1 = (5,4,0,1) 80+ Pao = Pagx = (4,5,4,1)
31 : P31 = Py3 = (0,5,0,1) 81 : Ps1 = Pags = (0,6,4,1)
32: Py = Py = (3,5,0,1) 82 : P2 = Pso1 = (6,6,4,1)
33: Py = Pioo = (0,6,0,1) 83 : Ps3 = P32 = (0,0,5,1)
34 : P34 = Pio1 = (1,6,0,1) 84 : Pga = P3os = (6,0,5,1)
35: Py = Pior = (0,0,1,1) 85 : Pgs = P31 = (5,1,5,1)
36 : Py = Pz = (6,0,1,1) 86 : Pgs = P323 = (0,3,5,1)
37: Py = Pia = (0,1,1,1) 87 : Per = Psar = (4,3,5,1)
38 : P38:P121:(1327171) 88 : P88:P343:(6,5,5,1)
39 : P39 = Pia2 = (2,2,1,1) 89 Po = Pyus = (4,6,5,1)
40 : Py = Prao = (2,3,1,1) 90 : Pyo = Psag = (5,6,5,1)
41 : P41:P130:(3,3,1,1) 91 : P91:P351:(0,0,6,1)
42 : P42:P137:(3,4,1,1) 92 : P92:P357:(6,0,6,1)
43 : Py3 = Pizs = (4,4,1,1) 93 : Po3 = Pasp = (1,1,6,1)
44 - P44:P145:(4,5,1,1) 94 : P94:P364:(6a]-a671)
45 : Pys = Puae = (5,5,1,1) 95 : Pos = Pasr = (1,5,6,1)
46 : Py = P53 = (5,6,1,1) 96 : Pog = P39 = (3,5,6,1)
47 : Py7 = Pisa = (6,6,1,1) 97 : Por = Paos = (2,6,6,1)
48 : Pys = Piss = (0,0,2,1) 98 : Pog = P39s = (3,6,6,1)
49 : Py = P11 = (6,0,2,1)

Eckardt Points
The surface has 18 Eckardt points:

| 0 1 2 3 4 5 6 7 8 9

0 2 5 7T 15 18 56 64 65 93 101
1114 146 165 190 204 214 244 247 O 0
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| o 1 2 3 4 5 6 7 8 9
0| 2 5 7 15 17 22 23 24 31 34
37 45 51 58 62 64 72 73 0 O

The Eckardt points on the surface are:

Eo=Py=Py=(0,0,1,0) = l5 N £11 N €25 = as N b N cag
Ei=Ps=P=(1,1,0,0) = L4 N €7 N¥l1g = as N b2 Ncas

Ey =P =P; =(3,1,0,0) = €4 N¥lg N laz = as N bz Ncss
E3 = P15 = Pi5s = (5,0,1,0) = £o N {11 N €16 = a1 N b N c16
Ey= P17 = Pis=(1,1,1,0) = €13 N {18 N 26 = c13 N c24 N Cs56
Es = Py = Psg = (4,6,1,0) = £12 N la1 N lag = c12 N c3a N cse
E¢ = P23 = Psa = (6,0,0,1) = £15 N L17 N las = c15 N c23 N ca6
E7 = Pyy = Pss = (0,1,0,1) =42 Nls N l13 = az N b1 Necis

( )

Fs = P31 = Py3 = 0,5,0,1 =01 NLlsN¥lia =a>Nbr Necie

Ey = P34 = Pio1 = (1,6,0,1) = £o N l1o N €15 = a1 Nbs Ncis
Eio = P37 = Piia = (0,1,1,1) = 14 N l19g N laz = c14 Ncas Nese
E11 = Pis = Pias = (5,5,1,1) = €5 N l7 N lag = as N bz N c2e
Ei12 = P51 = Pigs = (3,1,2,1) = £5 Nl N la3 = as Nbz N cse
Ei13 = Psg = Pigo = (0,5,2,1) = €14 N €20 N a2 = c14 N 26 N C35
Eia = Psy = Paoa = (0,0,3,1) = £3 1 £10 M €20 = aa N b N cas
Ei5 = Psa = Po1a = (3,1,3,1) = 4o NlgNlay = azNbyNecaa
Ei = Prs = Poaa = (5,5,3,1) = £1 0 fo N 15 = az N by N eaa
E17 = Pr3 = Pagr = (1,6,3,1) = £16 N L1 N l2s = c16 N c23 Ncas

The Eckardt points on the surface are:

Eo =P, =P(0,0,1,0) = as N bg N ca,
Ei =P =P(1,1,0,0) = as Nb2 N cas,
Es = Pr = P(3,1,0,0) = as N bs N e3s,
E3 = P15 =P(5,0,1,0) = a1 Nbs N cig,
Es = Pis =P(1,1,1,0) = c¢13 N c24 N 56,
Es = Ps¢ = P(4,6,1,0) = c12 N ¢34 N 56,
E¢ = Psa = P(6,0,0,1) = c15 N c23 N cap,
E7; = Pss =P(0,1,0,1) = az N b1 Ncas,
Es = Py = P(0,5,0,1) = az N by Neia,
E9 = Pio1 =P(1,6,0,1) = a1 Nbs N cis,
Eip = Pi1a =P(0,1,1,1) = ¢14 Nc25 N 36,
E11 = Pus =P(5,5,1,1) = ag N b2 N ca6,
E12 = Piss = P(3,1,2,1) = ag N b3 N c36,
E13 = Pigo = P(0,5,2,1) = c14 N c26 N 35,
E14 = P4 =P(0,0,3,1) = aa N bs N cas,
Ei5 = Po1s =P(3,1,3,1) = az N ba N caa,
Ei16 = Poua = P(5,5,3,1) = a2 Nba N co4,
Ei7 = Pour =P(1,6,3,1) = c16 Ncag N cas.
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Double Points

The surface has 81 Double points:

The Double points on the surface are:

O:PO:PO:(17O7O7O)

1: P =P =(0,1,0,0)

2: Py=P;=(0,0,0,1)

3: P =P =(1,1,1,1)

4: Ps=Ps=(2,1,0,0)

5: Ps= Ps = (4,1,0,0)

62P9:P9:(5,1,0,0)

7: Pi = P = (6,1,0,0
8: Py =Py = (1,0,1,0
9'P12—P12:(2,0,170
10: Pis = Pis = (3,0,1,
11: Py = Piys = (4,0,1,
12 : Pig = Pis = (6,0,1

13: Pis = Por =(3,2,1,
14 : Pig = P36 = (5,3, 1,
15 : Py = P3s = (0,4,1

16 : Py = Pyr = (2,5,1,
17 : Pas = Psg = (4,1, 0,
18 : Py = P72 = (0,2,0,
19 : Por = Pry = (2,2,0,
20 : Pys = Pro = (0,3,0,
21 : Py = Pss = (0,4,0,
22 : Py = Po1 = (5,4,0,
23 : P32 = Pys = (3,5,0,
24 : P33 = Pigo = (0,6,0
25 : P35 = Pior = (0,0,1
26 : P3s = P13 = (6,0,1
27 : Psg = P11 = (1,2,1
28 : P3g = P22 = (2,2,1
29 : Py = P29 = (2,3,1
30 : Py = P =(3,3,1

IR R R R =K==

e e T = B NN NI AN NN s i s s s N

0 1 2 3 4 5 6 7 8 9
0 0 1 3 4 6 8 9 10 11 12
1 13 14 16 2v 36 38 47 69 72 T4
2 79 8 91 96 100 107 113 121 122 129
31130 137 138 145 153 154 155 161 164 174
41175 177 178 187 188 191 200 201 210 217
51218 223 229 233 235 241 248 253 259 262
6264 290 292 295 301 302 308 314 323 327
7343 348 349 351 357 359 364 387 389 395
8 | 396 0 0 0 0 0 0 0 0 0
o 1 2 3 4 5 6 7 8 9
0] O 1 3 4 6 8 9 10 11 12
1113 14 16 18 19 20 21 25 26 27
2128 29 30 32 33 35 36 38 39 40
3141 42 43 44 46 47 48 49 50 52
4153 54 55 56 H7 59 60 61 63 65
5|66 67 68 69 70 71 T4 T5 T6 77
6178 79 80 81 82 83 8 85 86 87
718 8 90 91 92 93 94 95 96 97
8198 0 0 O O O O O 0 O
31: P42 = P137 = (3,47 1,1)
32: Py3 = Piag = (4,4,1,1)
33 : P44 = P145 = (4,5, 1, 1)
34 : P46 = P153 = (5,67 1,1)
35 : P47 = P154 = (6,6, 1, 1)
36 : P4g = P155 = (0,0, 2, 1)
37 : P49 = P161 = (6,0,2,1)
38 : P50 = P164 = (2, ]., 2, 1)
39 : P52 = P174 = (5,2, 2, 1)
40 : P53 = P175 = (6,2,2,1)
41 : Psy = Pirr = (1,3,2,1)
42 : Ps5 = Pirs = (2,3,2,1)
43 : P56 = P187 = (4,4,2,1)
44 : Ps7 = Pigs = (5,4,2,1)
45 : Psg = Pio1 = (1,5,2,1)
46 : P(;o = PQOO = (3,6,2,1)
47 : P = Pao1 = (4,6,2,1)
48 : Psy = Paio = (6,0,3,1)
49 : P65 = P217 = (67 1,3,1)
50 : P66 = P218 = (0,2, 3, 1)
51 : Ps7 = Pagz = (5,2,3,1)
52 : P68 = P229 = (4,3,3,1)
53 : P69 = P233 = (1,4,3, 1)
54 : P70 = P235 = (3,4, 3, 1)
) 55 P71:P241:(2,5,3,1)
) 56 : Pry = Posg = (2,6,3,1)
) 57 : P75 = P253 = (0,0,4, 1)
) 58 : P76:P259:(6,0,4,1)
) 59 : Pr7 = Paga = (2,1,4,1)
) 60 : Prg = Pags = (4,1,4,1)
) 61 : P79:P290:(2,5,4,1)

o1



62 :
63 :
64 :
65 :
66 :
67 :
68 :
69 :
70 :
71 :

Pso = Pago = (4,5,4,1) 72 : Pyo = Psag = (5,
P81 = P295 = (0,6,4, 1) 73 : P91 = P351 = (07
PSQ —P301 :(6,6,4, 1) 74 : P92 :P)g.57:(67
Pss = P3o2 = (0,0,5,1) 75 : Pog = P3s59 = (1,
P84 = Pgos = (6,0,5, 1) 76 : P94 = P364 = (6,
P85 :P314 :(5,1,5, 1) 77 P95 :P)g.87:(17
Pgg = P323 = (0,3,5,1) 78 : Pos = P339 = (3,
P87—P327:(4,3,5, 1) 79 : P97 :P395 :(2,
PSS = P343 = (67 5,5, 1) 80 : ng = ngs = (3,
Pgg = Psus = (4,6,5,1)

The double points on the surface are:

Py7 = P1s4 = (6,6,1,1) = Lo N €7 = a1 N b2
Ps1 = Paor = (4,6,2,1) = Lo Nls = a1 Nbs
Pry = Poug = (2,6,3,1) =loN by = a1 Nby
Pog = P3os = (3,6,6,1) = Lo Nl1z = a1 Nere
Poo = Psag = (5,6,5,1) = lo Nl = a1 Ncas
Pg1 = Pags = (0,6,4,1) = o Nl1a = a1 Ncia
Psg = Pro1 = (1,5,2,1) = lh N ls = a2 N bs
Pro = Paoo = (2,5,4,1) =41 N l1o = a2 N bs
Py = Pia=(4,0,1,0) = {1 Nl11 = a2 Nbg
Pys = P3gg = (3,5,6,1) = £1 N {17 = a2 Nca3
Piy = Pus = (4,5,1,1) = ta Nl = az Ncas
Psg = P3az = (6,5,5,1) = €1 Nl = az Neas
Py=Py=(1,1,1,1) =42 Ntz = az Nb

Pos = Psea = (6,1,6,1) = L2 N l1o = a3 N bs
Py =P =(1,0,1,0) =¢2 N {11 = az Nbs
Prg = Poga = (4,1,4,1) = 4o Nli7 = azNeas
Psog = Piga = (2,1,2,1) = €3N lo2 = az Ness
Pgs = P34 = (5,1,5,1) = £2N a3 = az Nese
P; =P3=(0,0,0,1) =¢3N¥s =asNb

P35 = Pior = (0,0,1,1) = l3N¥l7 = as Nba
Pag = P1ss = (0,0,2,1) = £3 Nl = aa N b3
Por = P51 = (0,0,6,1) = €3 Nl1a = as Ncra
Psg = P3o2 = (0,0,5,1) =3 Nlig = as Neaa
Prs = Pass = (0,0,4,1) =£l3N¥l21 = as Ncaa
P =P =(0,1,0,0) = £4 N ls = as N by

Ps =Py =(4,1,0,0) =4 Nlg = a5 Nbs

Py =Py =(1,0,0,0) =4 N {11 = asNbs
Py=Py=(51,0,0)=0sN¥l15 =asNcis
Pio = Pio = (6,1,0,0) = €4 N las = a5 Ncas
Ps = Ps =(2,1,0,0) = £4 N las = a5 Ncse
Pas = Pro = (0,2,0,1) = €5 N s = ag N by
Pog = Pasz = (1,4,3,1) = €5 N Ly = a N ba
Pgr = Psa7 = (4,3,5,1) = €5 N l10 = ag N bs
Por = Psos = (2,6,6,1) = £5 N l16 = ag N 16
Prg = Pasg = (6,0,4,1) = €5 N las = ag Ncas
Pig = P3¢ = (5,3,1,0) = 5 Nl = as Ncse
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Py = Pgg =
Pys = Prg =
P33 = Pioo =
Py3 = Pi3s =
P39 = Pia2 =
Py = Pi3o =
Pss = Pi7g =
Ps7 = Pigg =
Ps3 = Pi75 =
Psg = Po1s =
Psg = Pagg =
Psz = Po1o =
Py = Pig7 =
Pso = Pi7a =
Py = Py7 =
Py = P12 =
Pz =Pz =
Pig = Pig =
Psy = P17
Prr = Pas2 = (2,1,4,1
Ps7 = Pa23 = (5,2,3,1
= P3ps = (6,0,5,1
— P = (1,2,1,1
— Pogs = (4,5,4,1
= P35 = (3,4,3,1
— Pysr = (6,0,6,1
= P323 =(0,3,5,1
Py = P3g = (0,4,1,0
Por = Pry = (2,2,0,1
Psas = Pog = (3,5,0,1
Pso = Py = (5,4,0,1
Pos = Pog =
Pgo = Ps01 = (6,6,4,1
Pss = Pis3s = (5,6,1,1
Psg = Psys = (4,6,5,1
Pso = Paoo = (3,6,2,1
Pis =Py =(3,2,1,0
Psg = Pig7 = (4,4,2,1
Pos = P3s9 = (1,1,6,1

Pyy
Psg
Pyy =
Pro
Py
Pse

Py
P36
Pys =
Py
Py
Pss

= Ploy = (2,3,1,1
= P = (6,0,1,1

=P = (2,5,3,1
— Pigi = (6,0,2,1
= Py7=(6,1,3,1

0,4,0,1
0,3,0,1
0,6,0,1
4,4,1,1
2,2,1,1
3,3,1,1
2,3,2,1
5,4,2,1
6,2,2,1
0,2,3,1

=lsNlia =biNcia
=lsNlis =biNeis
=/LlsNlis =b1 Ncis
=/l; Nli2 = b2 Neciz
= {7 NL1r = b2 Necas
=/l7Nlig =b2Ncoy
=/{sNtliz =bsNcis
=/lgNlir =bsNcas
=/lgNlay =bsNcsaa
=lyNliy =bsNcia
4,3,3,1) = lo N las = bs Neas
6,0,3,1) = Lo Nlas = ba N cas
3,4,1,1) = 10 N 19 = bs Ncas
5,2,2,1) = l10 N laz = bs Ness
2,5,1,0) = £10 N 26 = bs N cse
2,0,1,0) = £11 N lao = bs N c26

)

)

e e e e e ey
— — — — — — — — — — — —

3,0,1,0) = £11 N¥az = be N c36
6,0,1,0) = £11 N¥as = be N c56

1,3,2,1) = li2 N¥a2 = ci12 Ness
= {12 Nlaz = c12 Nc36
=12 Nlag = c12 Ncas
= fl12 Nlas = c12 N ca6
= fl13 N {19 = c13 Ncas
= f13 N {20 = c13 N Ca6
={l13N L2y = c13Ncas
= {13 NLas = c13 N a6
=/{l1aNL7 =c1aNca3
= {14 Nlag = c14 N C56
={l15N¥ig =c15MNca
= {15 N {20 = c15 N Ca6
= {15 N {21 = c15 N caa
= {l15 N {23 = c15 N c36
= {16 N{l1s = c16 N C24
= l16 NL19 = c16 N C25
= {16 N¥a1 = c16 Ncaa
= {16 Nla2 = c16 N C35
= {17 Nlag = ca3 N C56
= {18 N¥az = caa Ncs3s
= f18 N {23 = c24 N c36
=19 N {21 = ca5 N caa
= f19 N a5 = ca5 M a6
1,5,6,1) = f20 N l21 = c26 N C34
= l20 N ¥2g = c26 N Cas5

= fa2 N {25 = ¢35 N Ca6

=(
(
(
(
(
(
(
(
(
(
(
(
(
(4,1,0,1
(
(
(
(
(
(
(
(
(
= (
(
(
(

NN NI NI N N N s N N NI N NI NI N NI s N NI NI N NI NI NI NI

= la3 N l2g = 36 N Ca5
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Points on lines
{P, | i€ {15,34,47,61,74,81,90,98} }

{P; | i€ {14,31,44,59,72,79,88,96} }
{P, | i€ {4,11,24,50,64,78,85,94} }

Line 0 = a1 has 8 points:
Line 1 = a2 has 8 points:
Line 2 = a3 has 8 points:

Line 3 = a4 has 8 points:
Line 4 = a5 has 8 points:
Line 5 = ag has 8 points:
Line 6 = b; has 8 points:
Line 7 = b2 has 8 points:
Line 8 = b3 has 8 points:
Line 9 = b4 has 8 points:
Line 10 = b5 has 8 points:
Line 11 = be has 8 points:

Line 12 = ¢12 has 8 points:
Line 13 = ¢13 has 8 points:
Line 14 = c14 has 8 points:
Line 15 = ¢35 has 8 points:
Line 16 = c16 has 8 points:
Line 17 = c23 has 8 points:
Line 18 = c24 has 8 points:
Line 19 = c25 has 8 points:
Line 20 = cg6 has 8 points:
Line 21 = ¢34 has 8 points:
Line 22 = ¢35 has 8 points:
Line 23 = c36 has 8 points:
Line 24 = c45 has 8 points:
Line 25 = c46 has 8 points:
Line 26 = cs6 has 8 points:

Points on surface but

{P; |i€{2,3,35,48,62,75,83,91}}
(P, |i€{0,1,5,6,7,8,9,10}}
{P; | i € {19,26,45,51,69,76,87,97}}

{P, |i€{1,3,24,26,28,29,31,33}}
{P; | i€ {4,5,35,39,41,43,45,47}}
{P; | i € {7,48,51,53,55,57,59,61}}
{P; | i € {8,63,64,66, 68,69, 72,74} }

(P, | i€ {21,34,42,52,62,79,87,94} }
{P,]i€{0,2,11,12,13,14, 15, 16}}
{Pi | i € {22,31,43,54,67, 77,84, 98} }
{P; | i€ {17,24,38,55,70,80, 90,92} }
{P; | i €{20,29,37,58,66,81,86,91}}
{P; | i€ {9,23,25,27,28, 30,32, 34}}
{P; | i € {15,33,46,60,73,82,89,97}}
{P; | i€ {18,23,39,57,73,78,86,96} }
{P; | i€ {17,27,41,56,72,82,83,93} }
{P; | i € {5,36,37,38,40, 42, 44, 46} }
{P, | ie{12,32,45,58,71,80,88,95}}
{P; | i € {22,30,40,53,64,75,89,95}}
{P; | i € {7,49,50,52, 54,56, 58,60} }
{P, | i€ {13,25,37,51,65,77,85,93}}
{P; | i € {10,62,65,67,68,70,71,73}}
{P; | i€ {2,23,36,49,63,76,84,92}}
{P,|ie{6,16,17,18,19,20,21,22}}

on no line

The surface has 0 points not on any line:

The points on the surface

Tritangent planes

|0 1

2 3 4 5 6 7 8 9

but not on lines are:

The 45 tritangent planes are:

™

w

1 0
p=m=253=|0 1
0 0

dual pt rank = 382 = (3,4,6,1).

dual pt rank = 15 = (5,0,

™

M =m =121=| 0 1

O O N
— o O

1,0).

1
13:71'2:126: O
0

O = O
[

o4

=V (3Xo +4X1 + 6X2 + X3)

=V (5Xo + X2)

=V (5Xo + 6X1 + 3X2 + X3)



dual pt rank = 251 = (5,6, 3,1).

1010
M =m3=64=]0 1 0 0 |=V(6Xo+X2)
00 0 1

dual pt rank = 16 = (6,0, 1,0).

1 0 0 3
Ta=m=193=10 1 0 2 | =V(4Xo+5X1 + Xa2 + X3)
0 0 1 6
dual pt rank = 145 = (4,5,1,1).
01 0 O
Ta=m=399=|0 0 1 0 [=V(Xo)
0 0 0 1
dual pt rank = 0 = (1, 0,0, 0).
1 0 0 6
ms=m=387=|0 1 0 5 | =V(Xo+2X1+2Xs+ X3)
0 0 1 5
dual pt rank = 170 = (1,2,2,1).
10 00
T=mr=7=|0 1 0 0 |=V(X2)
0 0 0 1
dual pt rank = 2 = (0,0, 1,0).
1 0 0 0]
T = g = 48 = 0 1 0 6 :V(Xl—l—Xg)
L0 0 1 0 |
dual pt rank = 65 = (0,1,0,1).
[ 1 3 0]
T =mo=178=| 0 1 0 0 | =V(4Xo+ X2)
| 0 0 1 |
dual pt rank = 14 = (4,0, 1,0).
[1 0 0 6]
o3 = w10 = 370 = 01 0 3 :V(XQ—I—4X1—|—3X2 +X3)
L0 0 1 4 |
dual pt rank = 233 = (1,4, 3,1).
[1 0 0 6]
a2 =m1=351=[0 1 0 1 |=V(Xo+6X1+6X2+ Xs)
L0 0 1 ]
dual pt rank = 394 = (1,6,6, 1).
1 0 0 1
o4 = W12 = 84 = 01 0 3 :V(6X0+4X1 +4X5 +X3)
0 0 1 3
dual pt rank = 287 = (6,4,4, 1).
11 0 0
mp=m3=113=[0 0 1 0 | =V(6Xo+X1)
0 0 0 1
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dual pt rank = 10 = (6,1,0,0).

1 0 0 4
o5 = 14 = 257 = 0 1 0 3 :V(3X0+4X1 —|—2X2—|—X3)
0 0 1 5
dual pt rank = 186 = (3,4,2,1).
1 0 0 O
T2 = s = 1 = 01 0 O :V(6X2+X3)
0 0 1 1
dual pt rank = 351 = (0,0,6, 1).
10 0 O
Tog = T = 24 = 01 0 3 :V(4X1 +X3)
0 0 1 0
dual pt rank = 86 = (0,4,0,1).
1 0 0 37
mea =mi7=204=| 0 1 0 =V (4Xo +3X1 + 6X3 + X3)
L O 1 1 |
dual pt rank = 376 = (4,3,6,1).
(1 0 0 51
T34 = Mg = 295 = 1 0 1 :V(2X0+6X1 +5X2+X3)
L0 0 1 2 |
dual pt rank = 346 = (2,6, 5, 1).
1 5 0 0
a3 = M9 = 341 = 0 0 1 0 :V(2X0 —I—Xl)
0 0 0 1
dual pt rank = 6 = (2,1,0,0).
1 0 0
s =m0 =127={ 0 1 0 1 | =V (5Xo+6X1+2Xs+ X3)
0 0 1
dual pt rank = 202 = (5,6,2,1).
[1 0 0 0]
T3 = o1 = 4 = 01 0 O :V(3X2+X3)
L0 0 1 4 |
dual pt rank = 204 = (0,0, 3, 1).
[1 0 0 0]
T3 = Moo = & = 01 0 1 :V(6X1 +X3)
L0 0 1 ]
dual pt rank = 100 = (0,6,0, 1).
1 0 0 1
Tea=m3=93=|0 1 0 4 |=V(6Xo+3X1+3X2+ Xs)
0 0 1 4
dual pt rank = 231 = (6,3, 3,1).
1 6 0 O
a5 = g = 398 = 0 0 1 0 :V(XO+X1)
0 0 0 1

o6



dual pt rank = 5 = (1,1,0,0).

1 0 0 O
M54 = To5 = D = 01 0 O :V(2X2+X3)
0 01 5
dual pt rank = 155 = (0,0, 2, 1).
1 0 0 0
T =T26 =06=] 0 0 1 O :V(Xl)
0 0 0 1
dual pt rank = 1 = (0,1,0,0).
1 0 0 6
Tea = o7 = 374 = 0 1 0 4 :V(X0+3X1 +X3)
0 0 1 0
dual pt rank = 80 = (1,3,0,1).
1 0 0 0
56 — 28 — U = 0 1 0 O = V(XS)
0 0 1 0
dual pt rank = 3 = (0,0,0,1).
1 0 0 5
Tes = a9 = 322 = 0 1 0 4 :V(2X0+3X1 +2X2+X3)
0 0 1 5
dual pt rank = 178 = (2,3,2,1).
1 0 0 2
T12,34,56 = T30 = 140 = 0 1 0 3 = V(5X0 +4X7 +5Xo + Xg)
0 1 2
dual pt rank = 335 = (5,4, 5, 1).
1 0 0 6
T12,35,46 = T31 = 366 = 0 1 0 3 = V(Xo +4X:1 + X3)
0 0 1 0
dual pt rank = 87 = (1,4,0,1).
(1 0 0 37
T12,36,45 = M32 = 200 = 01 0 3 = V(4X0 +4X7 +2Xo + Xg)
| 0 1 5 |
dual pt rank = 187 = (4,4,2,1).
[ 1 0 3]
Tiz2a56 =733 =182= | 0 1 0 1 | =V (4Xo+6X1 +4Xs+ X3)
| 0 1 3 |
dual pt rank = 299 = (4,6,4,1).
1 0 0 6
mi3,2546 =734 =350=]0 1 0 1 | = V(Xo +6X1 + X3)
0 0 1 0
dual pt rank = 101 = (1,6,0,1).
1 0 0 1
Ti32645 =m35 =70= | 0 1 0 1 | =V(6Xo+6X1+2Xs+ X3)
0 0 1 5

o7



dual pt rank = 203 = (6,6, 2,1).

1 0 0 6
T14,23,56 = T36 — 364 = 01 0 2 = V(Xo +5X1 + X0+ Xg)
0 01 6
dual pt rank = 142 = (1,5,1,1).
1 0 0 5
T14,25,36 = T37 =307 = 01 0 2 :V(2X0—|—5X1 + X5 +X3)
L0 0 1 6 |
dual pt rank = 143 = (2,5,1,1).
1 0 0 47
T14,26,35 = 738 =250 = 01 0 2 :V(3X0+5X1 + Xo +X3)
|0 0 1 6 |
dual pt rank = 144 = (3,5,1,1).
1 0 6
Mi5,23,46 =39 =382=10 1 0 5 | = V(Xo +2X1 + X3)
0 1 0
dual pt rank = 73 = (1,2,0,1).
1 0 0 6]
T15,2436 =740 =38=| 0 1 0 5 | = V(Xo +2X, +4X> + X3)
L0 0 1 3|
dual pt rank = 268 = (1,2,4,1).
(1 0 0 6]
T15,26,34 = T41 =384 = 01 0 5 :V(XO+2X1+5X2 +X3)
|0 0 1 2|
dual pt rank = 317 = (1,2,5,1).
1 0 0 6
T16,23,45 = T42 =395 = 01 0 6 :V(X0+X1 +2X2+X3)
0 0 1 5
dual pt rank = 163 = (1,1,2,1).
M1 0 5]
T16,24,35 = T4z = 336 = 1 0 6 |=V(2Xo+ X1 +4Xs + X3)
| 0 1 3 |
dual pt rank = 262 = (2,1,4,1).
M1 0 17
mi6,2534 =maa =107=1 0 1 0 6 :V(6X0+X1 + 5X5 +X3)
0 1 2

dual pt rank = 315 = (6,1, 5, 1).

The Generalized Quadrangle

The lines in the tritangent planes are:

T = 12 = {& | 7= 0,7,12} = {al,bg,clg}
] = 721 — {EZ | = 1,6, 12} = {ag,bl,clg}
g = 13 = {EZ | 7= 0,8, 13} = {al,b3,cl3}
T3 = 731 = {& | 1= 2,6,13} = {ag,bl,clg}
T4 = T14 = {EZ | 7= 0,9, 14} = {al,b4,014}
s = T41 — {EZ | = 3,6, 14} = {a4,b1,014}
e = T15 = {& | 1= 07 10, 15} = {a17b57015}
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7 = M1 = {EZ | 7= 4,6, 15} = {a5,b1,cl5}

] = T1e — {& | 1= 07 11, 16} = {al,bs,cls}

9 = Tle1 — {& | 1= 5,6,16} = {as,bl,cls}

10 = 723 = {& | 7= 1,8, 17} = {ag,b3,023}

M1 =ma2 = {l; | i =2,7,17} = {as,ba, ca3}

T12 = 24 = {&, | 1= 1,9, 18} = {ag,b4,024}

13 = T42 = {& | = 3, 7, 18} = {a4,b2,024}

T14 = 25 = {&, | 1= 1,10, 19} = {ag,bs,025}

15 = M52 = {&, | 1= 4, 7, 19} = {as,bg,025}

16 26 :{& |’i: 1,11,20}:{0,2,66,026}

mi7 = T2 = {{; | i = 5,7,20} = {as, b2, c26}

g = w34 = {£; | i = 2,9,21} = {as3, ba, c34}

T19 = T43 = {& | 7= 3, 8,21} = {a4,b3,034}

20 = T35 = {&, | = 2, 10, 22} = {a3,65,035}

21 = TM53 = {&, | 1= 4, 8, 22} = {a5,63,035}

22 = T36 — {& | = 2, 11,23} = {a3,66,036}

23 = Te3 — {&, | 1= 5,8, 23} = {aa,b;;,c;gs}

T24 = T45 = {&, | 1= 3, 10, 24} = {a4,bs,045}

25 = T4 — {& | = 4, 9, 24} = {a5,b4,045}

T26 — T46 — {&, | = 3, 11,25} = {a4,bs,04s}

27 = Te4 — {&, | = 5,9, 25} = {aa,b4,04s}

28 = T56 — {& | = 4, 11,26} = {a5,bs,056}

29 = Te5 — {&, | 1= 5, 10, 26} = {aa,bs,056}

T30 = T12,3a,56 = {Li | i = 12,21,26} = {ci2, 34, C56}

31 = T12,3546 = {Li | i = 12,22,25} = {ci2, ¢35, Ca6}

T32 = T12,36,45 = {£i | © = 12,23,24} = {c12, 36, Ca5}

33 = M13,24,56 = 14; | i = 13,18,26} = {c13, ca4, 56 }

T34 = M13,25.46 = {4; | i = 13,19,25} = {c13, 25, Ca6 }

T35 = M13,26,45 = {£i | ¢ = 13,20, 24} = {c13, c26, a5}

36 = M14,23,56 = 14; | i = 14,17,26} = {c14, c23, c56 }

a7 = Mi4,25,36 = 14; | i = 14, 19,23} = {c14, 25, 36 }

T3 = T14,26,35 = {£i | = 14,20,22} = {c14, c26, ¢35}

39 = M15,23,46 = {4; | i = 15,17,25} = {c15, 23, Ca6 }

a0 = T15,24,36 = {4; | i = 15,18,23} = {c15, ca4, c36 }

a1 = 15,2634 = {£i | i = 15,20,21} = {c1s, c26, 34}

Ta2 = Ti6,23,45 = {4; | i = 16,17,24} = {c16, C23,Ca5 }

a3 = Ti6,24,35 = {4; | i = 16, 18,22} = {c16, C24,C35}

a4 = T16,25,34 = {£i | i = 16,19,21} = {c16, c25,C34}

The tritangent planes through the 27 lines are:

a1 =4 € {m |1=0,2,8,6,4} = {m12, 713, 716, T15, T14}

az =1t € {ﬂ'i | i =1,16,10,12, 14} = {7I'21,7I'25,71’23,7I’24,71’25}

ag =¥y € {m; | i =11,18,22,3,20} = {m32, 734, 736, 731, T35 }

ag =3 € {m; | i =13,26,5,24,19} = {742, 746, 741, 45, Ta3}

as =¥y € {ﬂ'i | = 25,21,7, 15,28} = {7I'54,7I'53,71’51,7I’52,71’56}

as =5 € {m; | i =17,23,27,9,29} = {me2, T63, T64, T61, T65 }

b =4 € {m |1 =1,5,9,3,7} = {ma1, 741, W61, W31, W51 }

b = 67 (S {ﬂ'i | 1= 07 13, 17, 11, 15} = {7I'12,7I'42,71’62,7I'32,7T52}

bs =ls € {m; | i =2,23,10,19,21} = {m13, w63, 723, T43, W53 }

by =Ly € {m; | i =4,25,27,12,18} = {14, 754, T64, T24, T34}

b5 == 610 S {ﬂ'i | = 24,6,297 14, 20} = {71'45,7I'15,71’65,7I'25,7I'35}

be = £11 € {m; | i = 26,16, 8,22,28} = {746, 726, T16, 736, 756 }

ci2 =Vl12 € {m | 1=0,1,32,31,30} = {m12, 21, T12,36,45, T12,35,46 , T12,34,56 }
c13 =13 € {mi | i =2,33,34,35,3} = {713, 713,24,56, T13,25,46,, T13,26,45, 731 }
cia = l14 € {m; | 1 =38,5,4,36,37} = {m14,26,35, Ta1, W14, 714,23,56, T14,25,36 }
c1s = l15 € {m | 1 =6,40,41,39,7} = {m15, T15,24,36, 715,26,34, T15,23,46 , T51 }
cr6 = lis € {mi | i =44,42,8,9,43} = {m16,25,34, 716,23,45, T16, T61, T116,24,35 |
cog = l17 € {m; | 1 =42,39,10,36,11} = {716,23,45, T15,23,46, 23, T14,23,56, 732 }
coq = b1 € {m; | 1 = 13,40, 33,12,43} = {742, T15,24,36, T13,24,56 , T24, T16,24,35 }
cos = lrg € {m; | i =44,34,37,14,15} = {716,25,34, T13,25,46 , T14,25,36, 25, 52 }
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C26
C34
C35
C36
C45
C4a6
C56

= lao
= ng
= g22
= la3
= g24
= {25
= lag

€ {m
S {71'7;
S {71'7;
€ {m
S {71'7;
S {71'7;
€ {m

| i =38,17,16,41,35} = {m14,26,35, 62, T26, T15,26,34 , T13,26,45 }
| i =44,41,19, 18,30} = {716,25,34, T15,26,34, T43, T34, T12,34,56 }
| i = 38,31,43,21,20} = {m14,26,35, T12,35,46, 716,24,35, T53, T35 }
| i = 32,40,23,37,22} = {m12,36,45, T15,24,36 , 763, T14,25,36 , 7736 }
| i = 32,24,42,25,35} = {m12,36,45, T45, T16,23,45, 54, T13,26,45
| i = 26,39,27,31,34} = {746, 15,2346, T64, T12,35,46 , T13,25,46 }
| i = 33,36,29,30,28} = {m13,24,56, T14,23,56 , 765, T12,34,56 , 7056 }
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