Cubic Surfaces with 27 Lines over GF(8)
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1 The field of order 8

The field Fg :
polynomial: X3 + X?24+1=13
Z; =log,(1+a)

i vi | =i | v [loga(v) | Zi | ¢(vi) | T(vi) | N(vi)
0 0=0 0 | DN DNE | 1 | DNE 0 0 0
1 1=1 1 1 71 2 5 1 1 1
2 a=a 2 6 1] 4 3 4 1 1
3 a+1=4a° 3 4 5| 5 2 5 0 1
4 a?=a? 4 3 21 7 6 7 1 1
5 a?+1=a° 5 7 3| 3 1 6 0 1
6 a?+a=a 6 2 6| 6 4 3 0 1
Tla?+a+1=a 7 5 4| 1| DNE 2 1 1
2 The groups
2.1 The semilinear group
Group action PT'L(4,8) of degree 585
Group order 103675594014720
t1=(585, 584, 576, 512, 343, 3)
Base: (0,1,2,3,4,6)
Strong generators for a group of order 103675594014720:
1000 1000 1000
0100 0a® 0 0 0a00
0010| 7|0 0a® Of ’|lOO1O] "
6
0001], [0 0 0a°], [000T1],
1000 1000 1000
0100 0100 0100
00a0| ’|0010] ’|0010] °
0001, [1001], |[a001],
[ 10007 [10007 [1000]
0100 0100 0100
0010| ’|loo1o0| ’l0o010]| "
2
[0®001], [0101], [0a01],
[1 000] [10007 [1000]
0 100 0100 0100
0 010| '|loo10]| ’[oo10] >
[0a®01f, [0011], [00al],




10 00 1000 1000
01 00 0100 0010
00 10| °|0001| "|0100] "’
00a®1], [0010]f, [0001],
0100
1000
0010
[0001],

[CN ) 0 N N N N O D
0| (1,0,0,0) | | 10 | (6,1,0,0) | | 20 | (1,1,1,0) | | 30 | (3,2,1,0) | | 40 | (5,3,1,0)
1](0,1,0,0) | | 11 | (7,1,0,0) | | 21 | (2,1,1,0) | | 31 | (4,2,1,0) | | 41 | (6,3,1,0)
21(0,0,1,0) | | 12 | (1,0,1,0) | | 22 | (3,1,1,0) | | 32 | (5,2,1,0) | | 42 | (7,3,1,0)
31(0,0,0,1) | | 13| (2,0,1,0) | | 23| (4,1,1,0) | | 33| (6,2,1,0) | | 43 | (0,4,1,0)
41 (1,1,1,1) p| 14 | (3,0,1,0) | 24 | (5,1,1,0) | 34 | (7,2,1,0) | | 44 | (1,4,1,0)
51 (1,1,0,0) | | 15 | (4,0,1,0) | [ 25 | (6,1,1,0) | | 35 | (0,3,1,0) | | 45 | (2,4,1,0)
6|(21,0,0) | | 16 | (5,0,1,0) | [ 26 | (7,1,1,0) | | 36 | (1,3,1,0) | | 46 | (3,4,1,0)
71(3,1,0,0) | | 17 | (6,0,1,0) | | 27 | (0,2,1,0) | | 37 | (2,3,1,0) | | 47 | (4,4,1,0)
8| (4,1,0,0) | | 18 | (7,0,1,0) | | 28 | (1,2,1,0) | | 38 | (3,3,1,0) | | 48 | (5,4,1,0)
9(51,0,0) | | 19| (0,1,1,0) | [ 29 | (2,2,1,0) | | 39 | (4,3,1,0) | | 49 | (6,4,1,0)

O ) 0 N 0 T 0 O S

(7,4,1,0) | | 60 | (1,6,1,0) | | 70 | (3,7,1,0) | | 80| (6,0,0,1) | | 90 | (0,2,0,1)
(0,5,1,0) | | 61 | (2,6,1,0) | | 71 | (4,7,1,0) | | 81| (7,0,0,1) | | 91| (1,2,0,1)
(1,5,1,0) | | 62 | (3,6,1,0) | | 72| (5,7,1,0) | | 82| (0,1,0,1) | | 92| (2,2,0,1)
(2,5,1,0) | | 63 | (4,6,1,0) | | 73| (6,7,1,0) | | 83| (1,1,0,1) | | 93| (3,2,0,1)
(3,5,1,0) | | 64 | (5,6,1,0) | | 74 | (7,7,1,0) | | 84 | (2,1,0,1) | | 94 | (4,2,0,1)
(4,5,1,0) | | 65 | (6,6,1,0) | | 75| (1,0,0,1) | | 85| (3,1,0,1) | | 95 | (5,2,0,1)
(5,5,1,0) | | 66 | (7,6,1,0) | | 76 | (2,0,0,1) | | 86 | (4,1,0,1) | | 96 | (6,2,0,1)
(6,5,1,0) | | 67 | (0,7,1,0) | | 77 | (3,0,0,1) | | 87 | (5,1,0,1) | | 97 | (7,2,0,1)
(7,5,1,0) | | 68 | (1,7,1,0) | | 78 | (4,0,0,1) | | 88| (6,1,0,1) | | 98 | (0,3,0,1)
(0,6,1,0) | | 69 | (2,7,1,0) | | 79 | (5,0,0,1) | | 89| (7,1,0,1) | [ 99 | (1,3,0,1)




o lon JLil o L] o ] A J[i] n
100 | (2,3,0,1) | | 110 | (4,4,0,1) | | 120 | (6,5,0,1) | | 130 | (0,7,0,1) | | 140 | (2,0,1,1)
101 | (3,3,0,1) | | 111 | (5,4,0,1) | | 121 | (7,5,0,1) | | 131 | (1,7,0,1) | | 141 | (3,0,1,1)
102 | (4,3,0,1) | | 112 | (6,4,0,1) | | 122 | (0,6,0,1) | | 132 | (2,7,0,1) | | 142 | (4,0,1,1)
103 | (5,3,0,1) | | 113 | (7,4,0,1) | | 123 | (1,6,0,1) | | 133 | (3,7,0,1) | | 143 | (5,0,1,1)
104 | (6,3,0,1) b | 114 | (0,5,0,1) | | 124 | (2,6,0,1) | 134 | (4,7,0,1) | | 144 | (6,0,1,1)
105 | (7,3,0,1) | | 115 | (1,5,0,1) | | 125 | (3,6,0,1) | | 135 | (5,7,0,1) | | 145 | (7,0,1,1)
106 | (0,4,0,1) | | 116 | (2,5,0,1) | | 126 | (4,6,0,1) | | 136 | (6,7,0,1) | | 146 | (0,1,1,1)
107 | (1,4,0,1) | | 117 | (3,5,0,1) | | 127 | (5,6,0,1) | | 137 | (7,7,0,1) | | 147 | (2,1,1,1)
108 | (2,4,0,1) | | 118 | (4,5,0,1) | | 128 | (6,6,0,1) | | 138 | (0,0,1,1) | | 148 | (3,1,1,1)
109 | (3,4,0,1) | | 119 | (5,5,0,1) | | 129 | (7,6,0,1) | | 139 | (1,0,1,1) | | 149 | (4,1,1,1)

o lon JLil o L] o ] A J[i] n
150 | (5,1,1,1) | | 160 | (7,2,1,1) | | 170 | (1,4,1,1) | | 180 | (3,5,1,1) | | 190 | (5,6,1,1)
151 | (6,1,1,1) | | 161 | (0,3,1,1) | | 171 | (2,4,1,1) | | 181 | (4,5,1,1) | | 191 | (6,6,1,1)
152 | (7,1,1,1) | | 162 | (1,3,1,1) | | 172 | (3,4,1,1) | | 182 | (5,5,1,1) | | 192 | (7,6,1,1)
153 | (0,2,1,1) | | 163 | (2,3,1,1) | | 173 | (4,4,1,1) | | 183 | (6,5,1,1) | | 193 | (0,7,1,1)
154 | (1,2,1,1) b | 164 | (3,3,1,1) || 174 | (5,4,1,1) | 184 | (7,5,1,1) | | 194 | (1,7,1,1)
155 | (2,2,1,1) | | 165 | (4,3,1,1) | | 175 | (6,4,1,1) | | 185 | (0,6,1,1) | | 195 | (2,7,1,1)
156 | (3,2,1,1) | | 166 | (5,3,1,1) | | 176 | (7,4,1,1) | | 186 | (1,6,1,1) | | 196 | (3,7,1,1)
157 | (4,2,1,1) | | 167 | (6,3,1,1) | | 177 | (0,5,1,1) | | 187 | (2,6,1,1) | | 197 | (4,7,1,1)
158 | (5,2,1,1) | | 168 | (7,3,1,1) | | 178 | (1,5,1,1) | | 188 | (3,6,1,1) | | 198 | (5,7,1,1)
159 | (6,2,1,1) | | 169 | (0,4,1,1) | | 179 | (2,5,1,1) | | 189 | (4,6,1,1) | | 199 | (6,7,1,1)

o lon JLil o m ] o Jli] A~ J[i] n
200 | (7,7,1,1) | | 210 | (1,1,2,1) | | 220 | (3,2,2,1) | | 230 | (5,3,2,1) | | 240 | (7,4,2,1)
201 | (0,0,2,1) | | 211 | (2,1,2,1) | | 221 | (4,2,2,1) | | 231 | (6,3,2,1) | | 241 | (0,5,2,1)
202 | (1,0,2,1) | | 212 | (3,1,2,1) | | 222 | (5,2,2,1) | | 232 | (7,3,2,1) | | 242 | (1,5,2,1)
203 | (2,0,2,1) | | 213 | (4,1,2,1) | | 223 | (6,2,2,1) | | 233 | (0,4,2,1) | | 243 | (2,5,2,1)
204 | (3,0,2,1) b | 214 | (5,1,2,1) b | 224 | (7,2,2,1) b | 234 | (1,4,2,1) | | 244 | (3,5,2,1)
205 | (4,0,2,1) | | 215 | (6,1,2,1) | | 225 | (0,3,2,1) | | 235 | (2,4,2,1) | | 245 | (4,5,2,1)
206 | (5,0,2,1) | | 216 | (7,1,2,1) | | 226 | (1,3,2,1) | | 236 | (3,4,2,1) | | 246 | (5,5,2,1)
207 | (6,0,2,1) | | 217 | (0,2,2,1) | | 227 | (2,3,2,1) | | 237 | (4,4,2,1) | | 247 | (6,5,2,1)
208 | (7,0,2,1) | | 218 | (1,2,2,1) | | 228 | (3,3,2,1) | | 238 | (5,4,2,1) | | 248 | (7,5,2,1)
209 | (0,1,2,1) | | 219 | (2,2,2,1) | | 229 | (4,3,2,1) | | 239 | (6,4,2,1) | | 249 | (0,6,2,1)




250 | (1,6,2,1) | | 260 | (3,7,2,1) | | 270 | (5,0,3,1) | | 280 | (7,1,3,1) | | 290 | (1,3,3,1)
251 | (2,6,2,1) | | 261 | (4,7,2,1) | | 271 | (6,0,3,1) | | 281 | (0,2,3,1) | | 291 | (2,3,3,1)
252 | (3,6,2,1) | | 262 | (5,7,2,1) | | 272 | (7,0,3,1) | | 282 | (1,2,3,1) | | 292 | (3,3,3,1)
253 | (4,6,2,1) | | 263 | (6,7,2,1) | | 273 | (0,1,3,1) | | 283 | (2,2,3,1) | | 293 | (4,3,3,1)
254 | (5,6,2,1) || 264 | (7,7,2,1) | 274 | (1,1,3,1) || 284 | (3,2,3,1) || 294 | (5,3,3,1)
255 | (6,6,2,1) | | 265 | (0,0,3,1) | | 275 | (2,1,3,1) | | 285 | (4,2,3,1) | | 295 | (6,3,3,1)
256 | (7,6,2,1) | | 266 | (1,0,3,1) | | 276 | (3,1,3,1) | | 286 | (5,2,3,1) | | 296 | (7,3,3,1)
257 | (0,7,2,1) | | 267 | (2,0,3,1) | | 277 | (4,1,3,1) | | 287 | (6,2,3,1) | | 297 | (0,4,3,1)
258 | (1,7,2,1) | | 268 | (3,0,3,1) | | 278 | (5,1,3,1) | | 288 | (7,2,3,1) | | 298 | (1,4,3,1)
259 | (2,7,2,1) | | 269 | (4,0,3,1) | | 279 | (6,1,3,1) | | 289 | (0,3,3,1) | | 299 | (2,4,3,1)
il e i o » J[i] A Jli] m Jli] »
300 | (3,4,3,1) | | 310 | (5,5,3,1) | | 320 | (7,6,3,1) | | 330 | (1,0,4,1) | | 340 | (3,1,4,1)
301 | (4,4,3,1) | | 311 | (6,5,3,1) | | 321 | (0,7,3,1) | | 331 | (2,0,4,1) | | 341 | (4,1,4,1)
302 | (5,4,3,1) | | 312 | (7,5,3,1) | | 322 | (1,7,3,1) | | 332 | (3,0,4,1) | | 342 | (5,1,4,1)
303 | (6,4,3,1) | | 313 | (0,6,3,1) | | 323 | (2,7,3,1) | | 333 | (4,0,4,1) | | 343 | (6,1,4,1)
304 | (7,4,3,1) | 314 | (1,6,3,1) || 324 | (3,7,3,1) } | 334 | (5,0,4,1) | 344 | (7,1,4,1)
305 | (0,5,3,1) | | 315 | (2,6,3,1) | | 325 | (4,7,3,1) | | 335 | (6,0,4,1) | | 345 | (0,2,4,1)
306 | (1,5,3,1) | | 316 | (3,6,3,1) | | 326 | (5,7,3,1) | | 336 | (7,0,4,1) | | 346 | (1,2,4,1)
307 | (2,5,3,1) | | 317 | (4,6,3,1) | | 327 | (6,7,3,1) | | 337 | (0,1,4,1) | | 347 | (2,2,4,1)
308 | (3,5,3,1) | | 318 | (5,6,3,1) | | 328 | (7,7,3,1) | | 338 | (1,1,4,1) | | 348 | (3,2,4,1)
309 | (4,5,3,1) | | 319 | (6,6,3,1) | | 329 | (0,0,4,1) | | 339 | (2,1,4,1) | | 349 | (4,2,4,1)
il on i o» J[i] A Jli] n Jli] »
350 | (5,2,4,1) | | 360 | (7,3,4,1) | | 370 | (1,5,4,1) | | 380 | (3,6,4,1) | | 390 | (5,7,4,1)
351 | (6,2,4,1) | | 361 | (0,4,4,1) | | 371 | (2,5,4,1) | | 381 | (4,6,4,1) | | 391 | (6,7,4,1)
352 | (7,2,4,1) | | 362 | (1,4,4,1) | | 372 | (3,5,4,1) | | 382 | (5,6,4,1) | | 392 | (7,7,4,1)
353 | (0,3,4,1) | | 363 | (2,4,4,1) | | 373 | (4,5,4,1) | | 383 | (6,6,4,1) | | 393 | (0,0,5,1)
354 | (1,3,4,1) | 364 | (3,4,4,1) || 374 | (5,5,4,1) | 384 | (7,6,4,1) | 394 | (1,0,5,1)
355 | (2,3,4,1) | | 365 | (4,4,4,1) | | 375 | (6,5,4,1) | | 385 | (0,7,4,1) | | 395 | (2,0,5,1)
356 | (3,3,4,1) | | 366 | (5,4,4,1) | | 376 | (7,5,4,1) | | 386 | (1,7,4,1) | | 396 | (3,0,5,1)
357 | (4,3,4,1) | | 367 | (6,4,4,1) | | 377 | (0,6,4,1) | | 387 | (2,7,4,1) | | 397 | (4,0,5,1)
358 | (5,3,4,1) | | 368 | (7,4,4,1) | | 378 | (1,6,4,1) | | 388 | (3,7,4,1) | | 398 | (5,0,5,1)
359 | (6,3,4,1) | | 369 | (0,5,4,1) | | 379 | (2,6,4,1) | | 389 | (4,7,4,1) | | 399 | (6,0,5,1)




400 | (7,0,5,1) | | 410 | (1,2,5,1) | | 420 | (3,3,5,1) | | 430 | (5,4,5,1) | | 440 | (7,5,5,1)
401 | (0,1,5,1) | | 411 | (2,2,5,1) | | 421 | (4,3,5,1) | | 431 | (6,4,5,1) | | 441 | (0,6,5,1)
402 | (1,1,5,1) | | 412 | (3,2,5,1) | | 422 | (5,3,5,1) | | 432 | (7,4,5,1) | | 442 | (1,6,5,1)
403 | (2,1,5,1) | | 413 | (4,2,5,1) | | 423 | (6,3,5,1) | | 433 | (0,5,5,1) | | 443 | (2,6,5,1)
404 | (3,1,5,1) | 414 | (5,2,5,1) | 424 | (7,3,5,1) |} | 434 | (1,5,5,1) | | 444 | (3,6,5,1)
405 | (4,1,5,1) | | 415 | (6,2,5,1) | | 425 | (0,4,5,1) | | 435 | (2,5,5,1) | | 445 | (4,6,5,1)
406 | (5,1,5,1) | | 416 | (7,2,5,1) | | 426 | (1,4,5,1) | | 436 | (3,5,5,1) | | 446 | (5,6,5,1)
407 | (6,1,5,1) | | 417 | (0,3,5,1) | | 427 | (2,4,5,1) | | 437 | (4,5,5,1) | | 447 | (6,6,5,1)
408 | (7,1,5,1) | | 418 | (1,3,5,1) | | 428 | (3,4,5,1) | | 438 | (5,5,5,1) | | 448 | (7,6,5,1)
409 | (0,2,5,1) | | 419 | (2,3,5,1) | | 429 | (4,4,5,1) | | 439 | (6,5,5,1) | | 449 | (0,7,5,1)
il e i o » J[i] A Jli] m Jli] »
450 | (1,7,5,1) | | 460 | (3,0,6,1) | | 470 | (5,1,6,1) | | 480 | (7,2,6,1) | | 490 | (1,4,6,1)
451 | (2,7,5,1) | | 461 | (4,0,6,1) | | 471 | (6,1,6,1) | | 481 | (0,3,6,1) | | 491 | (2,4,6,1)
452 | (3,7,5,1) | | 462 | (5,0,6,1) | | 472 | (7,1,6,1) | | 482 | (1,3,6,1) | | 492 | (3,4,6,1)
453 | (4,7,5,1) | | 463 | (6,0,6,1) | | 473 | (0,2,6,1) | | 483 | (2,3,6,1) | | 493 | (4,4,6,1)
454 | (5,7,5,1) b | 464 | (7,0,6,1) b | 474 | (1,2,6,1) b | 484 | (3,3,6,1) | | 494 | (5,4,6,1)
455 | (6,7,5,1) | | 465 | (0,1,6,1) | | 475 | (2,2,6,1) | | 485 | (4,3,6,1) | | 495 | (6,4,6,1)
456 | (7,7,5,1) | | 466 | (1,1,6,1) | | 476 | (3,2,6,1) | | 486 | (5,3,6,1) | | 496 | (7,4,6,1)
457 | (0,0,6,1) | | 467 | (2,1,6,1) | | 477 | (4,2,6,1) | | 487 | (6,3,6,1) | | 497 | (0,5,6,1)
458 | (1,0,6,1) | | 468 | (3,1,6,1) | | 478 | (5,2,6,1) | | 488 | (7,3,6,1) | | 498 | (1,5,6,1)
459 | (2,0,6,1) | | 469 | (4,1,6,1) | | 479 | (6,2,6,1) | | 489 | (0,4,6,1) | | 499 | (2,5,6,1)
il on i o» J[i] A Jli] n Jli] »
500 | (3,5,6,1) | | 510 | (5,6,6,1) | | 520 | (7,7,6,1) | | 530 | (1,1,7,1) | | 540 | (3,2,7,1)
501 | (4,5,6,1) | | 511 | (6,6,6,1) | | 521 | (0,0,7,1) | | 531 | (2,1,7,1) | | 541 | (4,2,7,1)
502 | (5,5,6,1) | | 512 | (7,6,6,1) | | 522 | (1,0,7,1) | | 532 | (3,1,7,1) | | 542 | (5,2,7,1)
503 | (6,5,6,1) | | 513 | (0,7,6,1) | | 523 | (2,0,7,1) | | 533 | (4,1,7,1) | | 543 | (6,2,7,1)
504 | (7,5,6,1) | 514 | (1,7,6,1) || 524 | (3,0,7,1) || 534 | (5,1,7,1) | 544 | (7,2,7,1)
505 | (0,6,6,1) | | 515 | (2,7,6,1) | | 525 | (4,0,7,1) | | 535 | (6,1,7,1) | | 545 | (0,3,7,1)
506 | (1,6,6,1) | | 516 | (3,7,6,1) | | 526 | (5,0,7,1) | | 536 | (7,1,7,1) | | 546 | (1,3,7,1)
507 | (2,6,6,1) | | 517 | (4,7,6,1) | | 527 | (6,0,7,1) | | 537 | (0,2,7,1) | | 547 | (2,3,7,1)
508 | (3,6,6,1) | | 518 | (5,7,6,1) | | 528 | (7,0,7,1) | | 538 | (1,2,7,1) | | 548 | (3,3,7,1)
509 | (4,6,6,1) | | 519 | (6,7,6,1) | | 529 | (0,1,7,1) | | 539 | (2,2,7,1) | | 549 | (4,3,7,1)




i lon Jlel on J[i] & |
550 | (5,3,7,1) | | 560 | (7,4,7,1) | | 570 | (1,6,7,1)
551 | (6,3,7,1) | | 561 | (0,5,7,1) | | 571 | (2,6,7,1) ‘ ; ‘ -
552 | (7,3,7,1) | | 562 | (1,5,7,1) | | 572 | (3,6,7,1)
580 | (3,7,7,1)
553 | (0,4,7,1) | | 563 | (2,5,7,1) | | 573 | (4,6,7,1)
581 | (4,7,7,1)
554 | (1,4,7,1) | | 564 | (3,5,7,1) b | 574 | (5,6,7,1) |
582 | (5,7,7,1)
555 | (2,4,7,1) | | 565 | (4,5,7,1) | | 575 | (6,6,7,1)
583 | (6,7,7,1)
556 | (3,4,7,1) | | 566 | (5,5,7,1) | | 576 | (7,6,7,1)
584 | (7,7,7,1)
557 | (4,4,7,1) | | 567 | (6,5,7,1) | | 577 | (0,7,7,1)
558 | (5,4,7,1) | | 568 | (7,5,7,1) | | 578 | (1,7,7,1)
559 | (6,4,7,1) | | 569 | (0,6,7,1) | | 579 | (2,7,7.1)
2.2 The orthogonal group
Group action PT'L(4, 8)Wedge of degree 37449
Does not have strong generators.
2.3 The group stabilizing the fixed line
Group action PT'L(4, 8)Wedgeres648 of degree 648
Does not have strong generators.
ilon el o om JE[ o ] e J[i] m
01 (0,1,0,0,0,0) | | 10 | (7,1,0,0,0,0) | | 20 | (2,1,1,0,0,0) | | 30 | (4,2,1,0,0,0) | | 40 | (6,3,1,0,0,0)
11](0,0,1,0,0,0) | | 11 | (1,0,1,0,0,0) | | 21 | (3,1,1,0,0,0) | | 31 | (5,2,1,0,0,0) | | 41 | (7,3,1,0,0,0)
21(0,0,0,1,0,0) | | 12 | (2,0,1,0,0,0) | | 22 | (4,1,1,0,0,0) | | 32 | (6,2,1,0,0,0) | | 42 | (0,4,1,0,0,0)
31(0,0,0,0,1,0) | | 13 | (3,0,1,0,0,0) | | 23| (5,1,1,0,0,0) | | 33 | (7,2,1,0,0,0) | | 43 | (1,4,1,0,0,0)
41 (1,1,0,0,0,0) | | 14 | (4,0,1,0,0,0) | 24 | (6,1,1,0,0,0) | | 34 | (0,3,1,0,0,0) | | 44 | (2,4,1,0,0,0)
51 (2,1,0,0,0,0) | | 15 | (5,0,1,0,0,0) | | 25 | (7,1,1,0,0,0) | | 35 | (1,3,1,0,0,0) | | 45 | (3,4,1,0,0,0)
6 (3,1,0,0,0,0) | | 16 | (6,0,1,0,0,0) | | 26 | (0,2,1,0,0,0) | | 36 | (2,3,1,0,0,0) | | 46 | (4,4,1,0,0,0)
71 (4,1,0,0,0,0) | | 17 | (7,0,1,0,0,0) | | 27 | (1,2,1,0,0,0) | | 37 | (3,3,1,0,0,0) | | 47 | (5,4,1,0,0,0)
81 (5,1,0,0,0,0) | | 18 | (0,1,1,0,0,0) | | 28 | (2,2,1,0,0,0) | | 38 | (4,3,1,0,0,0) | | 48 | (6,4,1,0,0,0)
91 (6,1,0,0,0,0) | | 19 | (1,1,1,0,0,0) | | 29 | (3,2,1,0,0,0) | | 39 | (5,3,1,0,0,0) | | 49 | (7,4,1,0,0,0)




il oo~ Jlil o on i on J[i[ m J[i] A

50 | (0,5,1,0,0,0) | | 60 | (2,6,1,0,0,0) | | 70 | (4,7,1,0,0,0) | | 80 | (7,0,0,1,0,0) | | 90 | (1,2,0,1,0,0)

51| (1,5,1,0,0,0) | | 61| (3,6,1,0,0,0) | | 71 | (5,7,1,0,0,0) | | 81 | (0,1,0,1,0,0) | | 91 | (2,2,0,1,0,0)

52 | (2,5,1,0,0,0) | | 62 | (4,6,1,0,0,0) | | 72 | (6,7,1,0,0,0) | | 82| (1,1,0,1,0,0) | | 92 | (3,2,0,1,0,0)

53 | (3,5,1,0,0,0) | | 63| (5,6,1,0,0,0) | | 73 | (7,7,1,0,0,0) | | 83 | (2,1,0,1,0,0) | | 93 | (4,2,0,1,0,0)

54 | (4,5,1,0,0,0) | 64 | (6,6,1,0,0,0) | 74 | (1,0,0,1,0,0) || 84 | (3,1,0,1,0,0) |} | 94 | (5,2,0,1,0,0)

55 | (5,5,1,0,0,0) | | 65 | (7,6,1,0,0,0) | | 75 | (2,0,0,1,0,0) | | 85 | (4,1,0,1,0,0) | | 95 | (6,2,0,1,0,0)

56 | (6,5,1,0,0,0) | | 66 | (0,7,1,0,0,0) | | 76 | (3,0,0,1,0,0) | | 86 | (5,1,0,1,0,0) | | 96 | (7,2,0,1,0,0)

57 | (7,5,1,0,0,0) | | 67 | (1,7,1,0,0,0) | | 77 | (4,0,0,1,0,0) | | 87 | (6,1,0,1,0,0) | | 97 | (0,3,0,1,0,0)

58 | (0,6,1,0,0,0) | | 68 | (2,7,1,0,0,0) | | 78 | (5,0,0,1,0,0) | | 88 | (7,1,0,1,0,0) | | 98 | (1,3,0,1,0,0)

59 | (1,6,1,0,0,0) | | 69 | (3,7,1,0,0,0) | | 79 | (6,0,0,1,0,0) | | 89 | (0,2,0,1,0,0) | | 99 | (2,3,0,1,0,0)

iloon il e i oA Jli] A J[i]
100 | (3,3,0,1,0,0) | | 110 | (5,4,0,1,0,0) | | 120 | (7,5,0,1,0,0) | | 130 | (1,7,0,1,0,0) | | 140 | (4,0,0,0,1,0)
101 | (4,3,0,1,0,0) | | 111 | (6,4,0,1,0,0) | | 121 | (0,6,0,1,0,0) | | 131 | (2,7,0,1,0,0) | | 141 | (5,0,0,0,1,0)
102 | (5,3,0,1,0,0) | | 112 | (7,4,0,1,0,0) | | 122 | (1,6,0,1,0,0) | | 132 | (3,7,0,1,0,0) | | 142 | (6,0,0,0,1,0)
103 | (6,3,0,1,0,0) | | 113 | (0,5,0,1,0,0) | | 123 | (2,6,0,1,0,0) | | 133 | (4,7,0,1,0,0) | | 143 | (7,0,0,0,1,0)
104 | (7,3,0,1,0,0) | | 114 | (1,5,0,1,0,0) | | 124 | (3,6,0,1,0,0) | | 134 | (5,7,0,1,0,0) | | 144 | (0,0,1,0,1,0)
105 | (0,4,0,1,0,0) | | 115 | (2,5,0,1,0,0) | | 125 | (4,6,0,1,0,0) | | 135 | (6,7,0,1,0,0) | | 145 | (1,0,1,0,1,0)
106 | (1,4,0,1,0,0) | | 116 | (3,5,0,1,0,0) | | 126 | (5,6,0,1,0,0) | | 136 | (7,7,0,1,0,0) | | 146 | (2,0,1,0,1,0)
107 | (2,4,0,1,0,0) | | 117 | (4,5,0,1,0,0) | | 127 | (6,6,0,1,0,0) | | 137 | (1,0,0,0,1,0) | | 147 | (3,0,1,0,1,0)
108 | (3,4,0,1,0,0) | | 118 | (5,5,0,1,0,0) | | 128 | (7,6,0,1,0,0) | | 138 | (2,0,0,0,1,0) | | 148 | (4,0,1,0,1,0)
109 | (4,4,0,1,0,0) | | 119 | (6,5,0,1,0,0) | | 129 | (0,7,0,1,0,0) | | 139 | (3,0,0,0,1,0) | | 149 | (5,0,1,0,1,0)
Liloon il om i oA Jli[ e J[i] »

150 | (6,0,1,0,1,0) | | 160 | (0,0,3,0,1,0) | | 170 | (2,0,4,0,1,0) | | 180 | (4,0,5,0,1,0) | | 190 | (6,0,6,0,1,0)
151 | (7,0,1,0,1,0) | | 161 | (1,0,3,0,1,0) | | 171 | (3,0,4,0,1,0) | | 181 | (5,0,5,0,1,0) | | 191 | (7,0,6,0,1,0)
152 | (0,0,2,0,1,0) | | 162 | (2,0,3,0,1,0) | | 172 | (4,0,4,0,1,0) | | 182 | (6,0,5,0,1,0) | | 192 | (0,0,7,0,1,0)
153 | (1,0,2,0,1,0) | | 163 | (3,0,3,0,1,0) | | 173 | (5,0,4,0,1,0) | | 183 | (7,0,5,0,1,0) | | 193 | (1,0,7,0,1,0)
154 | (2,0,2,0,1,0) | | 164 | (4,0,3,0,1,0) | | 174 | (6,0,4,0,1,0) | | 184 | (0,0,6,0,1,0) | | 194 | (2,0,7,0,1,0)
155 | (3,0,2,0,1,0) | | 165 | (5,0,3,0,1,0) | | 175 | (7,0,4,0,1,0) | | 185 | (1,0,6,0,1,0) | | 195 | (3,0,7,0,1,0)
156 | (4,0,2,0,1,0) | | 166 | (6,0,3,0,1,0) | | 176 | (0,0,5,0,1,0) | | 186 | (2,0,6,0,1,0) | | 196 | (4,0,7,0,1,0)
157 | (5,0,2,0,1,0) | | 167 | (7,0,3,0,1,0) | | 177 | (1,0,5,0,1,0) | | 187 | (3,0,6,0,1,0) | | 197 | (5,0,7,0,1,0)
158 | (6,0,2,0,1,0) | | 168 | (0,0,4,0,1,0) | | 178 | (2,0,5,0,1,0) | | 188 | (4,0,6,0,1,0) | | 198 | (6,0,7,0,1,0)
159 | (7,0,2,0,1,0) | | 169 | (1,0,4,0,1,0) | | 179 | (3,0,5,0,1,0) | | 189 | (5,0,6,0,1,0) | | 199 | (7,0,7,0,1,0)




iloon il e i oA Jli] A J[i] =~
200 | (0,0,0,1,1,0) | | 210 | (2,1,1,1,1,0) | | 220 | (4,2,2,1,1,0) | | 230 | (6,3,3,1,1,0) | | 240 | (0,5,5,1,1,0)
201 | (1,0,0,1,1,0) | | 211 | (3,1,1,1,1,0) | | 221 | (5,2,2,1,1,0) | | 231 | (7,3,3,1,1,0) | | 241 | (1,5,5,1,1,0)
202 | (2,0,0,1,1,0) | | 212 | (4,1,1,1,1,0) | | 222 | (6,2,2,1,1,0) | | 232 | (0,4,4,1,1,0) | | 242 | (2,5,5,1,1,0)
203 | (3,0,0,1,1,0) | | 213 | (5,1,1,1,1,0) | | 223 | (7,2,2,1,1,0) | | 233 | (1,4,4,1,1,0) | | 243 | (3,5,5,1,1,0)
204 | (4,0,0,1,1,0) || 214 | (6,1,1,1,1,0) | | 224 | (0,3,3,1,1,0) | | 234 | (2,4,4,1,1,0) | | 244 | (4,5,5,1,1,0)
205 | (5,0,0,1,1,0) | | 215 | (7,1,1,1,1,0) | | 225 | (1,3,3,1,1,0) | | 235 | (3,4,4,1,1,0) | | 245 | (5,5,5,1,1,0)
206 | (6,0,0,1,1,0) | | 216 | (0,2,2,1,1,0) | | 226 | (2,3,3,1,1,0) | | 236 | (4,4,4,1,1,0) | | 246 | (6,5,5,1,1,0)
207 | (7,0,0,1,1,0) | | 217 | (1,2,2,1,1,0) | | 227 | (3,3,3,1,1,0) | | 237 | (5,4,4,1,1,0) | | 247 | (7,5,5,1,1,0)
208 | (0,1,1,1,1,0) | | 218 | (2,2,2,1,1,0) | | 228 | (4,3,3,1,1,0) | | 238 | (6,4,4,1,1,0) | | 248 | (0,6,6,1,1,0)
209 | (1,1,1,1,1,0) | | 219 | (3,2,2,1,1,0) | | 229 | (5,3,3,1,1,0) | | 239 | (7,4,4,1,1,0) | | 249 | (1,6,6,1,1,0)

iloon il e i oA Jli] A J[i]
250 | (2,6,6,1,1,0) | | 260 | (4,7,7,1,1,0) | | 270 | (6,0,0,2,1,0) | | 280 | (0,4,2,2,1,0) | | 290 | (2,6,3,2,1,0)
251 | (3,6,6,1,1,0) | | 261 | (5,7,7,1,1,0) | | 271 | (7,0,0,2,1,0) | | 281 | (1,4,2,2,1,0) | | 291 | (3,6,3,2,1,0)
252 | (4,6,6,1,1,0) | | 262 | (6,7,7,1,1,0) | | 272 | (0,2,1,2,1,0) | | 282 | (2,4,2,2,1,0) | | 292 | (4,6,3,2,1,0)
253 | (5,6,6,1,1,0) | | 263 | (7,7,7,1,1,0) | | 273 | (1,2,1,2,1,0) | | 283 | (3,4,2,2,1,0) | | 293 | (5,6,3,2,1,0)
254 | (6,6,6,1,1,0) | 264 | (0,0,0,2,1,0) b | 274 | (2,2,1,2,1,0) | | 284 | (4,4,2,2,1,0) | | 294 | (6,6,3,2,1,0)
255 | (7,6,6,1,1,0) | | 265 | (1,0,0,2,1,0) | | 275 | (3,2,1,2,1,0) | | 285 | (5,4,2,2,1,0) | | 295 | (7,6,3,2,1,0)
256 | (0,7,7,1,1,0) | | 266 | (2,0,0,2,1,0) | | 276 | (4,2,1,2,1,0) | | 286 | (6,4,2,2,1,0) | | 296 | (0,5,4,2,1,0)
257 | (1,7,7,1,1,0) | | 267 | (3,0,0,2,1,0) | | 277 | (5,2,1,2,1,0) | | 287 | (7,4,2,2,1,0) | | 297 | (1,5,4,2,1,0)
258 | (2,7,7,1,1,0) | | 268 | (4,0,0,2,1,0) | | 278 | (6,2,1,2,1,0) | | 288 | (0,6,3,2,1,0) | | 298 | (2,5,4,2,1,0)
259 | (3,7,7,1,1,0) | | 269 | (5,0,0,2,1,0) | | 279 | (7,2,1,2,1,0) | | 289 | (1,6,3,2,1,0) | | 299 | (3,5,4,2,1,0)

Liloon il om i oA Jli[ e J[i] »
300 | (4,5,4,2,1,0) | | 310 | (6,7,5,2,1,0) | | 320 | (0,3,7,2,1,0) | | 330 | (2,0,0,3,1,0) | | 340 | (4,3,1,3,1,0)
301 | (5,5,4,2,1,0) | | 311 | (7,7,5,2,1,0) | | 321 | (1,3,7,2,1,0) | | 331 | (3,0,0,3,1,0) | | 341 | (5,3,1,3,1,0)
302 | (6,5,4,2,1,0) | | 312 | (0,1,6,2,1,0) | | 322 | (2,3,7,2,1,0) | | 332 | (4,0,0,3,1,0) | | 342 | (6,3,1,3,1,0)
303 | (7,5,4,2,1,0) | | 313 | (1,1,6,2,1,0) | | 323 | (3,3,7,2,1,0) | | 333 | (5,0,0,3,1,0) | | 343 | (7,3,1,3,1,0)
304 | (0,7,5,2,1,0) || 314 | (2,1,6,2,1,0) | | 324 | (4,3,7,2,1,0) | | 334 | (6,0,0,3,1,0) | | 344 | (0,6,2,3,1,0)
305 | (1,7,5,2,1,0) | | 315 | (3,1,6,2,1,0) | | 325 | (5,3,7,2,1,0) | | 335 | (7,0,0,3,1,0) | | 345 | (1,6,2,3,1,0)
306 | (2,7,5,2,1,0) | | 316 | (4,1,6,2,1,0) | | 326 | (6,3,7,2,1,0) | | 336 | (0,3,1,3,1,0) | | 346 | (2,6,2,3,1,0)
307 | (3,7,5,2,1,0) | | 317 | (5,1,6,2,1,0) | | 327 | (7,3,7,2,1,0) | | 337 | (1,3,1,3,1,0) | | 347 | (3,6,2,3,1,0)
308 | (4,7,5,2,1,0) | | 318 | (6,1,6,2,1,0) | | 328 | (0,0,0,3,1,0) | | 338 | (2,3,1,3,1,0) | | 348 | (4,6,2,3,1,0)
309 | (5,7,5,2,1,0) | | 319 | (7,1,6,2,1,0) | | 329 | (1,0,0,3,1,0) | | 339 | (3,3,1,3,1,0) | | 349 | (5,6,2,3,1,0)




iloon il e i oA Jli] A J[i] =~
350 | (6,6,2,3,1,0) | | 360 | (0,1,4,3,1,0) | | 370 | (2,2,5,3,1,0) | | 380 | (4,7,6,3,1,0) | | 390 | (6,4,7,3,1,0)
351 | (7,6,2,3,1,0) | | 361 | (1,1,4,3,1,0) | | 371 | (3,2,5,3,1,0) | | 381 | (5,7,6,3,1,0) | | 391 | (7,4,7,3,1,0)
352 | (0,5,3,3,1,0) | | 362 | (2,1,4,3,1,0) | | 372 | (4,2,5,3,1,0) | | 382 | (6,7,6,3,1,0) | | 392 | (0,0,0,4,1,0)
353 | (1,5,3,3,1,0) | | 363 | (3,1,4,3,1,0) | | 373 | (5,2,5,3,1,0) | | 383 | (7,7,6,3,1,0) | | 393 | (1,0,0,4,1,0)
354 | (2,5,3,3,1,0) || 364 | (4,1,4,3,1,0) | | 374 | (6,2,5,3,1,0) | | 384 | (0,4,7,3,1,0) | | 394 | (2,0,0,4,1,0)
355 | (3,5,3,3,1,0) | | 365 | (5,1,4,3,1,0) | | 375 | (7,2,5,3,1,0) | | 385 | (1,4,7,3,1,0) | | 395 | (3,0,0,4,1,0)
356 | (4,5,3,3,1,0) | | 366 | (6,1,4,3,1,0) | | 376 | (0,7,6,3,1,0) | | 386 | (2,4,7,3,1,0) | | 396 | (4,0,0,4,1,0)
357 | (5,5,3,3,1,0) | | 367 | (7,1,4,3,1,0) | | 377 | (1,7,6,3,1,0) | | 387 | (3,4,7,3,1,0) | | 397 | (5,0,0,4,1,0)
358 | (6,5,3,3,1,0) | | 368 | (0,2,5,3,1,0) | | 378 | (2,7,6,3,1,0) | | 388 | (4,4,7,3,1,0) | | 398 | (6,0,0,4,1,0)
359 | (7,5,3,3,1,0) | | 369 | (1,2,5,3,1,0) | | 379 | (3,7,6,3,1,0) | | 389 | (5,4,7,3,1,0) | | 399 | (7,0,0,4,1,0)

iloon il e i oA Jli] A J[i]
400 | (0,4,1,4,1,0) | | 410 | (2,5,2,4,1,0) | | 420 | (4,1,3,4,1,0) | | 430 | (6,7,4,4,1,0) | | 440 | (0,2,6,4,1,0)
401 | (1,4,1,4,1,0) | | 411 | (3,5,2,4,1,0) | | 421 | (5,1,3,4,1,0) | | 431 | (7,7,4,4,1,0) | | 441 | (1,2,6,4,1,0)
402 | (2,4,1,4,1,0) | | 412 | (4,5,2,4,1,0) | | 422 | (6,1,3,4,1,0) | | 432 | (0,3,5,4,1,0) | | 442 | (2,2,6,4,1,0)
403 | (3,4,1,4,1,0) | | 413 | (5,5,2,4,1,0) | | 423 | (7,1,3,4,1,0) | | 433 | (1,3,5,4,1,0) | | 443 | (3,2,6,4,1,0)
404 | (4,4,1,4,1,0) | | 414 | (6,5,2,4,1,0) | | 424 | (0,7,4,4,1,0) | | 434 | (2,3,5,4,1,0) | | 444 | (4,2,6,4,1,0)
405 | (5,4,1,4,1,0) | | 415 | (7,5,2,4,1,0) | | 425 | (1,7,4,4,1,0) | | 435 | (3,3,5,4,1,0) | | 445 | (5,2,6,4,1,0)
406 | (6,4,1,4,1,0) | | 416 | (0,1,3,4,1,0) | | 426 | (2,7,4,4,1,0) | | 436 | (4,3,5,4,1,0) | | 446 | (6,2,6,4,1,0)
407 | (7,4,1,4,1,0) | | 417 | (1,1,3,4,1,0) | | 427 | (3,7,4,4,1,0) | | 437 | (5,3,5,4,1,0) | | 447 | (7,2,6,4,1,0)
408 | (0,5,2,4,1,0) | | 418 | (2,1,3,4,1,0) | | 428 | (4,7,4,4,1,0) | | 438 | (6,3,5,4,1,0) | | 448 | (0,6,7,4,1,0)
409 | (1,5,2,4,1,0) | | 419 | (3,1,3,4,1,0) | | 429 | (5,7,4,4,1,0) | | 439 | (7,3,5,4,1,0) | | 449 | (1,6,7,4,1,0)

Liloon il om i oA Jli[ e J[i] »
450 | (2,6,7,4,1,0) | | 460 | (4,0,0,5,1,0) | | 470 | (6,5,1,5,1,0) | | 480 | (0,2,3,5,1,0) | | 490 | (2,3,4,5,1,0)
451 | (3,6,7,4,1,0) | | 461 | (5,0,0,5,1,0) | | 471 | (7,5,1,5,1,0) | | 481 | (1,2,3,5,1,0) | | 491 | (3,3,4,5,1,0)
452 | (4,6,7,4,1,0) | | 462 | (6,0,0,5,1,0) | | 472 | (0,7,2,5,1,0) | | 482 | (2,2,3,5,1,0) | | 492 | (4,3,4,5,1,0)
453 | (5,6,7,4,1,0) | | 463 | (7,0,0,5,1,0) | | 473 | (1,7,2,5,1,0) | | 483 | (3,2,3,5,1,0) | | 493 | (5,3,4,5,1,0)
454 | (6,6,7,4,1,0) | | 464 | (0,5,1,5,1,0) | | 474 | (2,7,2,5,1,0) | | 484 | (4,2,3,5,1,0) | | 494 | (6,3,4,5,1,0)
455 | (7,6,7,4,1,0) | | 465 | (1,5,1,5,1,0) | | 475 | (3,7,2,5,1,0) | | 485 | (5,2,3,5,1,0) | | 495 | (7,3,4,5,1,0)
456 | (0,0,0,5,1,0) | | 466 | (2,5,1,5,1,0) | | 476 | (4,7,2,5,1,0) | | 486 | (6,2,3,5,1,0) | | 496 | (0,6,5,5,1,0)
457 | (1,0,0,5,1,0) | | 467 | (3,5,1,5,1,0) | | 477 | (5,7,2,5,1,0) | | 487 | (7,2,3,5,1,0) | | 497 | (1,6,5,5,1,0)
458 | (2,0,0,5,1,0) | | 468 | (4,5,1,5,1,0) | | 478 | (6,7,2,5,1,0) | | 488 | (0,3,4,5,1,0) | | 498 | (2,6,5,5,1,0)
459 | (3,0,0,5,1,0) | | 469 | (5,5,1,5,1,0) | | 479 | (7,7,2,5,1,0) | | 489 | (1,3,4,5,1,0) | | 499 | (3,6,5,5,1,0)




Liloon Jlel o Jlel o om JLel o om Jle] om
500 | (4,6,5,5,1,0) 510 | (6,4,6,5,1,0) 520 | (0,0,0,6,1,0) 530 | (2,6,1,6,1,0) 540 | (4,1,2,6,1,0)
501 | (5,6,5,5,1,0) 511 | (7,4,6,5,1,0) 521 | (1,0,0,6,1,0) 531 | (3,6,1,6,1,0) 541 | (5,1,2,6,1,0)
502 | (6,6,5,5,1,0) 512 | (0,1,7,5,1,0) 522 | (2,0,0,6,1,0) 532 | (4,6,1,6,1,0) 542 | (6,1,2,6,1,0)
503 | (7,6,5,5,1,0) 513 | (1,1,7,5,1,0) 523 | (3,0,0,6,1,0) 533 | (5,6,1,6,1,0) 543 | (7,1,2,6,1,0)
504 | (0,4,6,5,1,0) 514 | (2,1,7,5,1,0) 524 | (4,0,0,6,1,0) p | 534 | (6,6,1,6,1,0) 544 | (0,7,3,6,1,0)
505 | (1,4,6,5,1,0) 515 | (3,1,7,5,1,0) 525 | (5,0,0,6,1,0) 535 | (7,6,1,6,1,0) 545 | (1,7,3,6,1,0)
506 | (2,4,6,5,1,0) 516 | (4,1,7,5,1,0) 526 | (6,0,0,6,1,0) 536 | (0,1,2,6,1,0) 546 | (2,7,3,6,1,0)
507 | (3,4,6,5,1,0) 517 | (5,1,7,5,1,0) 527 | (7,0,0,6,1,0) 537 | (1,1,2,6,1,0) 547 | (3,7,3,6,1,0)
508 | (4,4,6,5,1,0) 518 | (6,1,7,5,1,0) 528 | (0,6,1,6,1,0) 538 | (2,1,2,6,1,0) 548 | (4,7,3,6,1,0)
509 | (5,4,6,5,1,0) 519 | (7,1,7,5,1,0) 529 | (1,6,1,6,1,0) 539 | (3,1,2,6,1,0) 549 | (5,7,3,6,1,0)

~ 1 =~ 1] » 1] » 1] » 1] -~
550 | (6,7,3,6,1,0) 560 | (0,4,5,6,1,0) 570 | (2,3,6,6,1,0) 580 | (4,5,7,6,1,0) 590 | (6,0,0,7,1,0)
551 | (7,7,3,6,1,0) 561 | (1,4,5,6,1,0) 571 | (3,3,6,6,1,0) 581 | (5,5,7,6,1,0) 591 | (7,0,0,7,1,0)
552 | (0,2,4,6,1,0) 562 | (2,4,5,6,1,0) 572 | (4,3,6,6,1,0) 582 | (6,5,7,6,1,0) 592 | (0,7,1,7,1,0)
553 | (1,2,4,6,1,0) 563 | (3,4,5,6,1,0) 573 | (5,3,6,6,1,0) 583 | (7,5,7,6,1,0) 593 | (1,7,1,7,1,0)
554 | (2,2,4,6,1,0) 564 | (4,4,5,6,1,0) 574 | (6,3,6,6,1,0) p | 584 | (0,0,0,7,1,0) 594 | (2,7,1,7,1,0)
555 | (3,2,4,6,1,0) 565 | (5,4,5,6,1,0) 575 | (7,3,6,6,1,0) 585 | (1,0,0,7,1,0) 595 | (3,7,1,7,1,0)
556 | (4,2,4,6,1,0) 566 | (6,4,5,6,1,0) 576 | (0,5,7,6,1,0) 586 | (2,0,0,7,1,0) 596 | (4,7,1,7,1,0)
557 | (5,2,4,6,1,0) 567 | (7,4,5,6,1,0) 577 | (1,5,7,6,1,0) 587 | (3,0,0,7,1,0) 597 | (5,7,1,7,1,0)
558 | (6,2,4,6,1,0) 568 | (0,3,6,6,1,0) 578 | (2,5,7,6,1,0) 588 | (4,0,0,7,1,0) 598 | (6,7,1,7,1,0)
559 | (7,2,4,6,1,0) 569 | (1,3,6,6,1,0) 579 | (3,5,7,6,1,0) 589 | (5,0,0,7,1,0) 599 | (7,7,1,7,1,0)

‘ ) P; ‘ ) P; ‘ ) P; ‘ 7 P;

600 | (0,3,2,7,1,0) 610 | (2,4,3,7,1,0) 620 | (4,6,4,7,1,0) 630 | (6,1,5,7,1,0) ‘ i ‘ B
601 | (1,3,2,7,1,0) 611 | (3,4,3,7,1,0) 621 | (5,6,4,7,1,0) 631 | (7,1,5,7,1,0) 640 | (0,2,7,7,1,0)
602 | (2,3,2,7,1,0) 612 | (4,4,3,7,1,0) 622 | (6,6,4,7,1,0) 632 | (0,5,6,7,1,0) 641 | (1,2,7,7,1,0)
603 | (3,3,2,7,1,0) 613 | (5,4,3,7,1,0) 623 | (7,6,4,7,1,0) 633 | (1,5,6,7,1,0) 642 | (2,2,7,7,1,0)
604 | (4,3,2,7,1,0) 614 | (6,4,3,7,1,0) 624 | (0,1,5,7,1,0) } | 634 | (2,5,6,7,1,0) 643 | (3,2,7,7,1,0)
605 | (5,3,2,7,1,0) 615 | (7,4,3,7,1,0) 625 | (1,1,5,7,1,0) 635 | (3,5,6,7,1,0) 644 | (4,2,7,7,1,0)
606 | (6,3,2,7,1,0) 616 | (0,6,4,7,1,0) 626 | (2,1,5,7,1,0) 636 | (4,5,6,7,1,0) 645 | (5,2,7,7,1,0)
607 | (7,3,2,7,1,0) 617 | (1,6,4,7,1,0) 627 | (3,1,5,7,1,0) 637 | (5,5,6,7,1,0) 646 | (6,2,7,7,1,0)
608 | (0,4,3,7,1,0) 618 | (2,6,4,7,1,0) 628 | (4,1,5,7,1,0) 638 | (6,5,6,7,1,0) 647 | (7,2,7,7,1,0)
609 | (1,4,3,7,1,0) 619 | (3,6,4,7,1,0) 629 | (5,1,5,7,1,0) 639 | (7,5,6,7,1,0)
Strong generators for a group of order 21849440256:

1000 1000 100 O

0100 0100 010 0

0010| |00a0| "[00« Of "’

0001 0001 00 0a°
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1000 1000 1000
0a00 0100 0100
0010| |o0o10| "f0010] "
0001], [t001], [0011],
10 00] [1000 1000
01 00 0100 0100
00 10| ’{0010| "|0010] "’
00a®1], [0a01], [@001],
1000 1000 1000
0100 0100 al00
0al0| |0001| 0010 "
0001, [0010], [0001],

0100

1000

0010

0001

Poset classification up to depth 5

3 The orbits

3.1 Number of orbits at depth

| Depth [ Nb of orbits
0

ot =] =] ==

O x| W N =

18

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)

L = 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
0|0 01} (21849440256, 1) | 648 1 13
111 0| {0} (33718272, 648) | 512 1 10
2| 2 0]{0,3} (131712, 165888) | 392 1 8
3] 3 040,3,208} (1008, 21676032) | 288 5 8
4| 4 0| {03,208, 280 } (672, 32514048) | 200 7 5
5| 4 1] {0,3,208, 281} (96, 227598336) | 200 9 6
6| 4 2| {03,208, 288 } (28, 780337152) | 200 | 14 3
7| 4 31 {0, 3,208, 296 } (84, 260112384) | 200 | 10 3
8| 4 4 |4{0,3, 208,320 } (84, 260112384) | 200 | 10 4

Continued on next page
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Table 1 — continued from previous page

N O | Rep SO L Gen
9 01| {0, 3,208, 280, 352 (672, 32514048) 5
10 1 i 0, 3, 208, 280, 353 (24, 910393344) 4
11 2 i 0, 3, 208, 280, 360 (7, 3121348608) 1
12 3 % 0, 3, 208, 280, 384 | (21, 1040449536) 2
13 4 { 0, 3, 208, 280, 608 | (21, 1040449536) 2
14 5 i 0, 3, 208, 280, 641 (96, 227598336) 5
15 6 % 0, 3, 208, 281, 354 (24, 910393344) 4
16 7 { 0, 3, 208, 281, 360 | (1, 21849440256) 0
17 8 i 0, 3, 208, 281, 384 (3, 7283146752) 1
18 9 { 0, 3, 208, 281, 608 | (3, 7283146752) 1
19 10 { 0, 3, 208, 288, 344 (28, 780337152) 3
20 11 i 0, 3, 208, 288, 345 (4, 5462360064) 2
21 12 i 0, 3, 208, 288, 368 | (21, 1040449536) 2
22 13 { 0, 3, 208, 288, 369 (3, 7283146752) 1
23 14 i 0, 3, 208, 296, 368 (84, 260112384) 3
24 15 i 0, 3, 208, 296, 369 | (12, 1820786688) 3
25 16 { 0, 3, 208, 320, 376 (84, 260112384) 4
26 17 i 0, 3, 208, 320, 377 | (12, 1820786688) 3
}

12




4 The poset of orbits

—

©

®

and Schreier trees

5 Stabilizers
5.1 Stabilizers

and Schreier trees at level 0

Node 0 at Level 0 Orbit 0 / 1

{}21849440256

Strong generators for a group of order 21849440256:

13



oo = O
o O O
o= OO
— o oo

There are 1 extensions

Number of generators 13

Generators for the Schreier trees:

Generators for a group of order 21849440256:

1000 0100 100 0 1000
0100 1000 010 0 0a00
0010 alal 00a O 0010
6
0001], [00a0], [000a®] [000T1],
1000 11 0 0 10 00 la 00
0100 a0 0 0 01 00 01 00
0010 ot 0 ol o? 00 10 0aabl
4 2
1001],[ 00a* 0], ]00a®1],[00 0],
010 0 1000 1000 1000
100 0 0100 0100 al0O0
00aa Oalo0 0001 0010
00a Of, [O0OO1Tf [0010f,L0001],
0100
1000
0010
0001],

Orbit 0 / 1: Point 0 lies in an orbit of length 641 with average word length 4.39002 H3 = 3.0965

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

Number of generators 13

Il J]J:\.:.x '

. anmmm\ MAULAA .' IAlA

Extension number 0

Orbit representative 0

Flag orbit length 648

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}s3718272
Strong generators for a group of order 33718272:
1000 1 0 0 O 1 0 0 O
0100 0a® 0 0 0a®> 0 0
0010| [0 0a® O] 7|0 0a® O~
0001], [0 0 0a®f [0 0 0],



1 0 007 [1 0 0 O 1 0 00
0a® 00 0> 0 0 0a® 0 0
0 020| 7|0 0a® Of |0 0&® 0O
00 01], [0 0 0a" 0 0a”a®],
1 00 0] [1 000 1 0 0 0
01 0 0 0100 a®> 1 0 0
0 0a® 0f ’[a® 0a® 0] | 0 0a* Of
a® o® ot 2_0_1a6aa40 a o? 00452
1 000
aba® 0 0
1 0a® 0
0a6a2a22
There are 1 extensions
Number of generators 10
Generators for the Schreier trees:
Generators for a group of order 33718272:
1000 1 0 0 0 1 0 0 0 1 0 00
0100 0a® 0 0 afa® 0 0 0a® 00
0010 0 0a® O a® 0a® 0 0 020
5 2 5 4
0001100061006104&20001O
1 00 O 1 000 1 000 1 000
a>a® 0 0 0a® 0 0 01 0 0 01 0 0
0 0a O 0 0 0 0 0a® 0 a? 0a® 0
a00a3200a5a50a5a3a4a20 1a6aa40
1 000 1 0 00
a®a® 0 0 5a® 00
0 0a® 0 a 0a°0
alb b aa60a6 1a41O

Orbit 0 / 1: Point 3 lies in an orbit of length 512 with average word length 4.08594 H1o = 3.32056

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

Number of generators 10

IVl

mAL MAMA
H"lull" |H|Mlm | "

Extension number 0

Orbit representative 3

Flag orbit length 512

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}131712

15



Strong generators for a group of order 131712:

o~ oo
Q oo o

(=Rl

1000 10 0 0 1 00
0100 Oa 0 O 0a® 0
0010| |00a* 0| |0 0«
0001], [00 0a®| |0 00
1000 1 0 00 1 0
0Oa* 0 0 0a® 00 0 1
0 0a* 0 [0 0*0]| "|0 O
00 0a*], [0 0 Oa], [0a°
1 0 00 0 100
0 a 00 a® 000
a2 0a*0] '] 0201
0a®> 01], [® 010],
There are 1 extensions
Number of generators 8
Generators for the Schreier trees:
Generators for a group of order 131712:
1 0 00 10 0 0 1 0007 T
0100 Oa 0 O 0a200
1 0a*0 00a* 0 0 0a 0
2 3
0> 01], 100 0a°], [0 00a], |
01 0 0 01 0 0 1 0 00]
a0 0 0 a0 0 0 0 o 00
00 0af 0Oa 0ot a? 0a*o0
a®>0a® 0],[a®0a® 0], | 00° 01],

Orbit 0 / 1: Point 208 lies in an orbit of length 392 with average word length 4.0229

Node 2 at Level 2 Orbit 0

Number of generators 8

=

i

Extension number 0
Orbit representative 208
Flag orbit length 392

/1Tree0 /1

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, 3,208} 1008

16
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Strong generators for a group of order 1008:

1000 1
0100 0
0010] ’|0
0001], |[O
1000
0100
aO0a 0]’
0a 0« 9
0 1 0
1 00
0a® 0
a® 0ad
There are 5 extensions
Number of generators 8
Generators for the Schreier trees:
Generators for a group of order 1008:
1000 0 1 0
0100 1 0 0
0010 0a® 0
0001 L o 0ad
1 0 0 O 1000
1 1 0 0 1100
o> 0a5% 0 0010
o o? af of 0011

2

(=N -}

Q
S NO =

—_— 1 O

Q

ao O

=]

w o O

o

0

QR
vO O

o
Q

NO = O

Q

WO = O

«

VO O O

o0 O

N
[en)

«

[= el

(0%

O

o
Q

o0 O O =

Q

(0%

o o= O

w O =

0«

NN,

oo O

o

ao O O

(=N ool

«

[ R s e |

oo = O

o
Q

o
0

2O O O

0
0
5

SO = =
o 00 ocoroO

Q

(%

o
Q

2 L

oo O

o0 O O
o

=0 O
= o oo

o

[=}

o O O
oo = O
S vO O
vO O O

T
Jun

1 0
0 0
2 6

o oo«

(SIS
o o0 O

0a® 0«

0

Orbit 0 / 5: Point 280 lies in an orbit of length 6 with average word length 2 Hg = 1.19499

Orbit 1 / 5: Point 281 lies in an orbit of length 42 with average word length 2.88095 Hs = 2.30629
Orbit 2 / 5: Point 288 lies in an orbit of length 144 with average word length 3.71528 Hg = 3.02113
Orbit 3 / 5: Point 296 lies in an orbit of length 48 with average word length 3.14583 Hg = 2.4128
Orbit 4 / 5: Point 320 lies in an orbit of length 48 with average word length 3.14583 Hg = 2.4128

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

Number of generators 8

=

|

Extension number 0

Orbit representative 280

Flag orbit length 6

Flag orbit is defining new orbit 4 at level 4
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Node 3 at Level 3 Orbit 0 / 1 Tree 1 / 5

Number of generators 8

-

L

Extension number 1

Orbit representative 281

Flag orbit length 42

Flag orbit is defining new orbit 5 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 2 / 5

Number of generators 8

|

Extension number 2

Orbit representative 288

Flag orbit length 144

Flag orbit is defining new orbit 6 at level 4

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

Number of generators 8

L

Extension number 3

Orbit representative 296

Flag orbit length 48

Flag orbit is defining new orbit 7 at level 4

18



Node 3 at Level 3 Orbit 0 / 1 Tree 4 / 5

Number of generators 8

-

L

Extension number 4

Orbit representative 320

Flag orbit length 48

Flag orbit is defining new orbit 8 at level 4

5.5 Stabilizers and Schreier trees at level 4

Node 4 at Level 4 Orbit 0 / 5
{0, 3, 208, 280} 672

Strong generators for a group of order 672:

10 0 O 1 0 0 0 1 00 O
01 0 0 0100 1a°0 0
00a® 0| "[a* 0 O 7|1 01 Of
3 4 3 5 5
00 0« o 0a” 0« o 1o’ 1« 9
01 00 1a%0 0
1 1.0 0 1 10 0
0a® 0a*| 7|1a%1af
a3a3a4a42 11110
There are 7 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 672:
10 0 O 1a°0 0 1 0 0 0 1000
01 0 O 1 10 0 a a 0 0 0100
00a® 0 1a%1af a* 0 a 0 0010
3 5 5 2 2
OOanlllloaaaal()OOlo
1a% 0 0
1 1 0 0
ol b ad o
6 6 3 3

aaaao

Orbit 0 / 7: Point 352 lies in an orbit of length 4 with average word length 2.5 Hs = 1.43068
Orbit 1 / 7: Point 353 lies in an orbit of length 28 with average word length 3.5 Hs = 2.8488
Orbit 2 / 7: Point 360 lies in an orbit of length 96 with average word length 4.63542 Hs = 3.78895
Orbit 3 / 7: Point 384 lies in an orbit of length 32 with average word length 3.65625 Hs = 2.95891
Orbit 4 / 7: Point 608 lies in an orbit of length 32 with average word length 3.65625 Hs = 2.95891
Orbit 5 / 7: Point 640 lies in an orbit of length 1 with average word length 1 Hs =0
Orbit 6 / 7: Point 641 lies in an orbit of length 7 with average word length 2.71429 Hs = 1.82948

19



Node 4 at Level 4 Orbit 0 / 5 Tree 0 / 7

Number of generators 5

-

L

Extension number 0

Orbit representative 352

Flag orbit length 4

Flag orbit is defining new orbit 9 at level 5

Node 4 at Level 4 Orbit 0 / 5 Tree 1 / 7

Number of generators 5

=

|

Extension number 1

Orbit representative 353

Flag orbit length 28

Flag orbit is defining new orbit 10 at level 5

Node 4 at Level 4 Orbit 0 / 5 Tree 2 / 7

Number of generators 5

=

Ii

Extension number 2

Orbit representative 360

Flag orbit length 96

Flag orbit is defining new orbit 11 at level 5

20



Node 4 at Level 4 Orbit 0 / 5 Tree 3 / 7

Number of generators 5

=

|

Extension number 3

Orbit representative 384

Flag orbit length 32

Flag orbit is defining new orbit 12 at level 5

Node 4 at Level 4 Orbit 0 / 5 Tree 4 / 7

Number of generators 5

=

|

Extension number 4

Orbit representative 608

Flag orbit length 32

Flag orbit is defining new orbit 13 at level 5

Node 4 at Level 4 Orbit 0 / 5 Tree 5 / 7
Number of generators 5

Extension number 5

Orbit representative 640

Flag orbit length 1

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

o O

Q

w o

21
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Node 4 at Level 4 Orbit 0 / 5 Tree 6 / 7

Number of generators 5

-

L

Extension number 6

Orbit representative 641

Flag orbit length 7

Flag orbit is defining new orbit 14 at level 5

Node 5 at Level 4 Orbit 1 / 5
{0, 3,208, 281} o6

Strong generators for a group of order 96:

1 000 1 000 1 000
0 100 0 100 0 100
> 010] "|a® 010 "|a® 010"
0a®01f, [ 0a°01] [ 0a®°01],
100 0] [0 1 00 1a°0 0
1a° 0 0 1100 1 10 0
a® 0a* 0| 7] 0a* 0a*| 7| a®a?1af
a® a? ot a2_2 _a4 at ot ot 5 a® a1 1 o
There are 9 extensions
Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 96:
1 000 01 0 O 1000 1 0 0 0
0 100 11 0 O 0100 1a° 0 0
> 010 00 0a* 0010 a® 0a* 0
2 4 4 5 2 4 2
OaOIOOOOza200010ozaao¢2
1a° 0 0 1 000
a 0 0 0 0 100
a ot ot o? a® 010
o> 0a® 0f, [ 0a°01],

Orbit 0 / 9: Point 352 lies in an orbit of length 12 with average word length 3 Hg = 2

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

22

Point 353 lies in an orbit of length 4 with average word length 2 Hs = 1.16056
Point 354 lies in an orbit of length 4 with average word length 2 Hs = 1.16056
Point 355 lies in an orbit of length 12 with average word length 3 Hg = 2

Point 360 lies in an orbit of length 96 with average word length 4.125 He = 3.33829
Point 384 lies in an orbit of length 32 with average word length 3.125 Hg = 2.57019
Point 608 lies in an orbit of length 32 with average word length 3.125 Hg = 2.57019
Point 640 lies in an orbit of length 4 with average word length 2 Hs = 1.16056
Point 641 lies in an orbit of length 4 with average word length 1.75 Hg = 1.08603



Node 5 at Level 4 Orbit 1 / 5 Tree 0 / 9

Number of generators 6

=

|

Extension number 0

Orbit representative 352

Flag orbit length 12

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

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

Number of generators 6

=

|

Extension number 1

Orbit representative 353

Flag orbit length 4

Flag orbit is fused to node 4 extension 6
Fusion element:

e o

w O

QL QR
N O N

o= OO

s 0O O

= o O o
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Node 5 at Level 4 Orbit 1 / 5 Tree 2 / 9

Number of generators 6

=

|

Extension number 2

Orbit representative 354

Flag orbit length 4

Flag orbit is defining new orbit 15 at level 5

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

Number of generators 6

=

|

Extension number 3

Orbit representative 355

Flag orbit length 12

Flag orbit is fused to node 5 extension 2
Fusion element:

1 0 0
a® o 0
ol 0 1

1 1 a°

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

Number of generators 6

|

Extension number 4
Orbit representative 360
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Flag orbit length 96
Flag orbit is defining new orbit 16 at level 5

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

Number of generators 6

-

|

Extension number 5

Orbit representative 384

Flag orbit length 32

Flag orbit is defining new orbit 17 at level 5

Node 5 at Level 4 Orbit 1 / 5 Tree 6 / 9

Number of generators 6

-

Extension number 6

Orbit representative 608

Flag orbit length 32

Flag orbit is defining new orbit 18 at level 5

Node 5 at Level 4 Orbit 1 / 5 Tree 7 / 9

Number of generators 6

|

Extension number 7

Orbit representative 640

Flag orbit length 4

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

o 1 0 0
ab ot 0 0
o 0 o0 1
0 0 of ot 9
Node 5 at Level 4 Orbit 1 / 5 Tree 8 / 9
Number of generators 6
Extension number 8
Orbit representative 641
Flag orbit length 4
Flag orbit is fused to node 5 extension 2
Fusion element:
1 1 0 0
1 a* 0 0
ot ot ot ot
at b o'«

Node 6 at Level 4 Orbit 2 / 5
{0, 3,208, 288} 25

Strong generators for a group of order 28:

¥

10 0 0O 1020 0 11 0 0
01 0 0 1 10 0 a®1 0 0
00a® 0] |0 01a8| ’| 00 ®

6 4 3
00 0a°], [0 O1 1], 00a*a®],

There are 14 extensions

Number of generators 3

Generators for the Schreier trees:

Generators for a group of order 28:

10 0 0 1020 0 11 0 0
01 0 0 1 10 0 a®1 0 0
00a® 0 0 01a° 00 o a®
00 0°],[0 01 1], | 00a"a®],

Orbit 0 / 14: Point 344 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 1 / 14: Point 345 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
Orbit 2 / 14: Point 360 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 3 / 14: Point 361 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
Orbit 4 / 14: Point 368 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 5 / 14: Point 369 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
Orbit 6 / 14: Point 376 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 7 / 14: Point 377 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
Orbit 8 / 14: Point 384 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 9 / 14: Point 385 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
Orbit 10 / 14: Point 600 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 11 / 14: Point 601 lies in an orbit of length 28 with average word length 3.85714 Hs = 4.26186
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Orbit 12 / 14: Point 632 lies in an orbit of length 1 with average word length 1 H3 =0
Orbit 13 / 14: Point 633 lies in an orbit of length 7 with average word length 2.28571 Hs = 2.52372

Node 6 at Level 4 Orbit 2 / 5 Tree 0 / 14

Number of generators 3

=

|

Extension number 0

Orbit representative 344

Flag orbit length 4

Flag orbit is defining new orbit 19 at level 5

Node 6 at Level 4 Orbit 2 / 5 Tree 1 / 14

Number of generators 3

=

|

Extension number 1

Orbit representative 345

Flag orbit length 28

Flag orbit is defining new orbit 20 at level 5

Node 6 at Level 4 Orbit 2 / 5 Tree 2 / 14

Number of generators 3

|

Extension number 2

Orbit representative 360

Flag orbit length 4

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

—_

o O

Node 6 at Level 4 Orbit 2 / 5 Tree 3 / 14

Number of generators 3

=

|

Extension number 3

Orbit representative 361

Flag orbit length 28

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

Node 6 at Level 4 Orbit 2 / 5 Tree 4 / 14

Number of generators 3

=

|

Extension number 4

Orbit representative 368

Flag orbit length 4

Flag orbit is defining new orbit 21 at level 5

[SNen)

o O

28

[SNes)

_= o O o



Node 6 at Level 4 Orbit 2 / 5 Tree 5 / 14

Number of generators 3

=

|

Extension number 5

Orbit representative 369

Flag orbit length 28

Flag orbit is defining new orbit 22 at level 5

Node 6 at Level 4 Orbit 2 / 5 Tree 6 / 14

Number of generators 3

=

|

Extension number 6

Orbit representative 376

Flag orbit length 4

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

(S

o O

Node 6 at Level 4 Orbit 2 / 5 Tree 7 / 14

Number of generators 3

=

|

Extension number 7
Orbit representative 377

ool o
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Flag orbit length 28
Flag orbit is fused to node 5 extension 4
Fusion element:

o O [S

co Rl o
Q

w wO O

Node 6 at Level 4 Orbit 2 / 5 Tree 8 / 14

Number of generators 3

=

|

Extension number 8

Orbit representative 384

Flag orbit length 4

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

SO A
o OO B
ol o o

Node 6 at Level 4 Orbit 2 / 5 Tree 9 / 14

Number of generators 3

=

|

Extension number 9

Orbit representative 385

Flag orbit length 28

Flag orbit is fused to node 5 extension 6
Fusion element:
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Node 6 at Level 4 Orbit 2 / 5 Tree 10 / 14

Number of generators 3

=

|

Extension number 10

Orbit representative 600

Flag orbit length 4

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

1 & 0 0
0 a5 0 0
0 0 o 1
0 0 0 ot

Node 6 at Level 4 Orbit 2 / 5 Tree 11 / 14

Number of generators 3

=

|

Extension number 11

Orbit representative 601

Flag orbit length 28

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

1 o 0 0
0o 0 o0
()66 a5 ()66 044
0 ot 0 o

Node 6 at Level 4 Orbit 2 / 5 Tree 12 / 14
Number of generators 3

Extension number 12

Orbit representative 632

Flag orbit length 1

Flag orbit is fused to node 6 extension 0
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Fusion element:

oo o
Q
o o
oLl oo
o MO O

Node 6 at Level 4 Orbit 2 / 5 Tree 13 / 14

Number of generators 3

=

|

Extension number 13

Orbit representative 633

Flag orbit length 7

Flag orbit is fused to node 6 extension 1
Fusion element:

=

Node 7 at Level 4 Orbit 3 / 5
{0, 3,208, 296} 54

Strong generators for a group of order 84:

1000 1 0 0 0 01 0 0
0100 1a®> 0 0 11 0 0
00a 0| |0 0a® 0| |00 04&°
000af, [0 0a®a®], [00a® o],

There are 10 extensions

Number of generators 3

Generators for the Schreier trees:

Generators for a group of order 84:

1000 1 0 0 0 01 0 0
0100 1a®> 0 0 11 0 0
00a0 0 0a° 0 00 0&°
000af,[0 0a°a®], [00a”a”],

Orbit 0 / 10: Point 344 lies in an orbit of length 4 with average word length 2.25 H3 = 2

Orbit 1 / 10: Point 345 lies in an orbit of length 28 with average word length 3.53571 Hs = 4.18266
Orbit 2 / 10: Point 352 lies in an orbit of length 12 with average word length 3.25 Hs = 3.33472
Orbit 3 / 10: Point 353 lies in an orbit of length 84 with average word length 4.52381 Hs = 5.40698
Orbit 4 / 10: Point 368 lies in an orbit of length 4 with average word length 2.25 Hs = 2

Orbit 5 / 10: Point 369 lies in an orbit of length 28 with average word length 3.53571 Hs = 4.18266
Orbit 6 / 10: Point 600 lies in an orbit of length 1 with average word length 1 Hz =0

Orbit 7 / 10: Point 601 lies in an orbit of length 7 with average word length 2.57143 Hs = 2.63093
Orbit 8 / 10: Point 608 lies in an orbit of length 4 with average word length 2 Hs = 1.89279

Orbit 9 / 10: Point 609 lies in an orbit of length 28 with average word length 3.53571 Hs = 4.18266
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Node 7 at Level 4 Orbit 3 / 5 Tree 0 / 10

Number of generators 3

=

|

Extension number 0

Orbit representative 344

Flag orbit length 4

Flag orbit is fused to node 6 extension 4
Fusion element:

oSO
SO O = O

Node 7 at Level 4 Orbit 3 / 5 Tree 1 / 10

Number of generators 3

=

|

Extension number 1

Orbit representative 345

Flag orbit length 28

Flag orbit is fused to node 6 extension 5
Fusion element:

1 0
a? o
o? 0
o 1
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Node 7 at Level 4 Orbit 3 / 5 Tree 2 / 10

Number of generators 3

=

|

Extension number 2

Orbit representative 352

Flag orbit length 12

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

o O O

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

Number of generators 3

=

Extension number 3
Orbit representative 353
Flag orbit length 84

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

O =

o

a O

o O

Q

Q

[S N s}

v O
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Node 7 at Level 4 Orbit 3 / 5 Tree 4 / 10

Number of generators 3

=

|

Extension number 4

Orbit representative 368

Flag orbit length 4

Flag orbit is defining new orbit 23 at level 5

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

Number of generators 3

=

|

Extension number 5

Orbit representative 369

Flag orbit length 28

Flag orbit is defining new orbit 24 at level 5

Node 7 at Level 4 Orbit 3 / 5 Tree 6 / 10
Number of generators 3

Extension number 6

Orbit representative 600

Flag orbit length 1

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

1 o> 0 0
0 & 0 0
0 0 o ot
0 0 0 «
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Node 7 at Level 4 Orbit 3 / 5 Tree 7 / 10

Number of generators 3

-

L

Extension number 7

Orbit representative 601

Flag orbit length 7

Flag orbit is fused to node 7 extension 5
Fusion element:

NO =

o

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

Number of generators 3

|

Extension number 8

Orbit representative 608

Flag orbit length 4

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

R

o

[SNes)

oL oo

o VMO O



Node 7 at Level 4 Orbit 3 / 5 Tree 9 / 10

Number of generators 3

N N

| ]

Extension number 9

Orbit representative 609

Flag orbit length 28

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

1 1 0 0
a? o 0 0
o> a? 1 1
a® ot a o

Node 8 at Level 4 Orbit 4 / 5

Strong generators for a group of order 84:

10 0 O 1 000 1100
01 0 0 atat 0 0 1000
00a® 0’| 0 0&® 0| |00 al’
00 0a°], [ 0 0a®a®], [00a0],
1a 0 0
at 0 0 0
0 0 aaf
0 0a® 0],
There are 10 extensions
Number of generators 4
Generators for the Schreier trees:
Generators for a group of order 84:
11 0 0 10 00 01 0 0 01 0 0
a1 0 0 ata* 0 0 11 0 0 a0 0 0
00a’a’ 0 02 0 00 0d° 00 0d°
00 1a®] [ 0 0a®a®] |[00a°a®], [ 00a® O],

Orbit 0 / 10: Point 344 lies in an orbit of length 12 with average word length 2.5 Hy = 2.45345
Orbit 1 / 10: Point 345 lies in an orbit of length 84 with average word length 4.08333 H4 = 4.21103
Orbit 2 / 10: Point 360 lies in an orbit of length 4 with average word length 2 Hy, = 1.5
Orbit 3 / 10: Point 361 lies in an orbit of length 28 with average word length 3.39286 H, = 3.28493
Orbit 4 / 10: Point 376 lies in an orbit of length 4 with average word length 2 Hy = 1.5
Orbit 5 / 10: Point 377 lies in an orbit of length 28 with average word length 3.39286 H, = 3.28493
Orbit 6 / 10: Point 600 lies in an orbit of length 4 with average word length 2 H, = 1.5
Orbit 7 / 10: Point 601 lies in an orbit of length 28 with average word length 3.17857 H, = 3.23787
Orbit 8 / 10: Point 616 lies in an orbit of length 1 with average word length 1 H4 =0
Orbit 9 / 10: Point 617 lies in an orbit of length 7 with average word length 2.57143 H4 = 2.08496
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Node 8 at Level 4 Orbit 4 / 5 Tree 0 / 10

Number of generators 4

=

|

Extension number 0

Orbit representative 344

Flag orbit length 12

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

oo R ~

Node 8 at Level 4 Orbit 4 / 5 Tree 1 / 10

Number of generators 4

Extension number 1

Orbit representative 345

Flag orbit length 84

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

Q = Q

co R o

S of o

w o O

w o O
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Node 8 at Level 4 Orbit 4 / 5 Tree 2 / 10

Number of generators 4

=

|

Extension number 2

Orbit representative 360

Flag orbit length 4

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

[= el

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

Number of generators 4

=

|

Extension number 3

Orbit representative 361

Flag orbit length 28

Flag orbit is fused to node 5 extension 6
Fusion element:

[S RSSO

o O

e o o0
NS

o= OO
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Node 8 at Level 4 Orbit 4 / 5 Tree 4 / 10

Number of generators 4

=

|

Extension number 4

Orbit representative 376

Flag orbit length 4

Flag orbit is defining new orbit 25 at level 5

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

Number of generators 4

=

|

Extension number 5

Orbit representative 377

Flag orbit length 28

Flag orbit is defining new orbit 26 at level 5

Node 8 at Level 4 Orbit 4 / 5 Tree 6 / 10

Number of generators 4

=

|

Extension number 6

Orbit representative 600

Flag orbit length 4

Flag orbit is fused to node 6 extension 4
Fusion element:
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1 «
0 o
0 O
0 O
Node 8 at Level 4 Orbit 4 / 5 Tree 7 / 10
Number of generators 4
Extension number 7
Orbit representative 601
Flag orbit length 28
Flag orbit is fused to node 6 extension 5
Fusion element:
1 o
0 af
a® o«
0 ot
Node 8 at Level 4 Orbit 4 / 5 Tree 8 / 10
Number of generators 4
Extension number 8
Orbit representative 616
Flag orbit length 1
Flag orbit is fused to node 8 extension 4
Fusion element:
1 ot
0 af
0 O
0 O
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Node 8 at Level 4 Orbit 4 / 5 Tree 9 / 10

Number of generators 4

-

L

Extension number 9
Orbit representative 617
Flag orbit length 7
Flag orbit is fused to node 8 extension 5
Fusion element:
1 1
a' o
e
e

w NvO O
o vNO O

1 1 «
Q Oé6 «
5.6 Stabilizers and Schreier trees at level 5
Node 9 at Level 5 Orbit 0 / 18

{O7 3, 208, 280, 352}672

Strong generators for a group of order 672:

10 0 0 1 00 O
01 0 0 0a®°0 0
00a® 0] 7|0 01 0]
00 0a°], [0 00a°],
10 0 0 1 00
aa 0 0 1 O
00 @ 0| "]a 0«
00&20421 ad? «

There are 0 extensions
Number of generators 5

Node 10 at Level 5 Orbit 1 / 18
{0, 3,208, 280, 353 }24

Strong generators for a group of order 24:

1 000 1000
0 100 0100
at 010 1010
0a*01 0101
1 0 00
1a®> 00
a 0a%0
aa’ a1

2
There are 0 extensions
Number of generators 4
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Node 11 at Level 5 Orbit 2 / 18

Strong generators for a group of order 7:

There are 0 extensions
Number of generators 1

Node 12 at Level 5 Orbit 3 / 18

Strong generators for a group of order 21:

[= e
oo~ O

There are 0 extensions
Number of generators 2

Node 13 at Level 5 Orbit 4 / 18

Strong generators for a group of order 21:

10 0 O 10 0 O
01 0 O aa 0 0
00a® 0| 7[00 a O
00 0], [00a®c®
There are 0 extensions
Number of generators 2
Node 14 at Level 5 Orbit 5 / 18
{0, 3, 208, 280, 641} 96
Strong generators for a group of order 96:
1000 1 000 1
0100 0 100 0
a010| "|a®> 010] *|a?
2
0Oa01], 0a”01], 0
1 0 00 0 100
1a® 00 a 000
& 0220 | 001
a? 1a%1 at 0a0

There are 0 extensions
Number of generators 5

{0, 3,208, 280, 360}~

oo or
oo ~Oo
Q
o wo o

Q
wo O O

{0, 3,208, 280, 384} 21

S vO O
Q
VO O O
OO = =
Q

oo vo
Q. R
VO O
= o OO

0

{0, 3,208, 280, 608} 21
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Node 15 at Level 5 Orbit 6 / 18
{0, 3,208, 281, 354} 24

Strong generators for a group of order 24:

1000 1 000
0100 0 100
a010| |a® 010]
0Oa01], | 0a®01],
1 0 0 0
a a 0 0
a2 0a° 0
_a2a2a6a6 1

There are 0 extensions
Number of generators 4

Node 16 at Level 5 Orbit 7 / 18
{0, 3,208, 281, 360},

Strong generators for a group of order 1:

There are 0 extensions
Number of generators 0

Node 17 at Level 5 Orbit 8 / 18
{0, 3,208,281, 384}3

Strong generators for a group of order 3:

1 0 0 O
a a 0 0
a 0a° 0
3 3 6 6

There are 0 extensions
Number of generators 1

Node 18 at Level 5 Orbit 9 / 18
{0, 3,208, 281, 6085

Strong generators for a group of order 3:

1 0 0O
a a 0 0
a2 0a® 0
2 2 6 6

o o o«

There are 0 extensions
Number of generators 1
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Node 19 at Level 5 Orbit 10 / 18
{0, 3,208, 288, 344} s

Strong generators for a group of order 28:

oo o~
oo~ O
oL oo
Q oo o
oo R ~
oo~ O
QMQ»&OO

There are 0 extensions
Number of generators 3

Node 20 at Level 5 Orbit 11 / 18
{0, 3,208, 288, 345} 4

Strong generators for a group of order 4:

e
= o = O
== O O
— o OO
QL0

oo ot
Q oroO

0

There are 0 extensions
Number of generators 2

Node 21 at Level 5 Orbit 12 / 18
{0, 3,208, 288, 368} 21

Strong generators for a group of order 21:

0

There are 0 extensions
Number of generators 2

Node 22 at Level 5 Orbit 13 / 18
{0, 3,208, 288, 369} 3

Strong generators for a group of order 3:

Q 0 Q
W o W=
Q Q

w o w o
QaQ o o
Q
00O O O

There are 0 extensions
Number of generators 1

45

O O O
Q

oo
= o o o

(S

o O

10 0 0 1 0 0
01 0 0 a®a® 0
00a® 0| | 0 0a°
00 0d° 0 0 «

oo = O

0

Q oo o

2

oo O

o0 O O



Node 23 at Level 5 Orbit 14 / 18
{0, 3,208, 296, 368} 84

Strong generators for a group of order 84:

10 0 O 1 0 00 1 0 0 O
01 0 0 0a® 00 a?a? 0 0
00a® 0| 7|0 00| | 0 0a® ©
00 0a°], [0 0 01], [ 0 0a®a®],
There are 0 extensions
Number of generators 3
Node 24 at Level 5 Orbit 15 / 18
{0, 3,208,296, 369} 12
Strong generators for a group of order 12:
1 0 00 1 0 00 1 0 00
0a?2 00 a?a? 00 a® 1 00
a®> 0a°0| | 0 0a%0] "[a* 0 10
0at 01], 00 11], [@®a®a®1],
There are 0 extensions
Number of generators 3
Node 25 at Level 5 Orbit 16 / 18
{0, 3,208, 320, 376 } 4
Strong generators for a group of order 84:
10 0 O 1 0 00 1 0 0 O
01 0 0 0a* 00 atar 0 0
00a* 0] 7|0 00| '] 0 0 a O’
00 0a*], [0 0 01, [ 0 0a®>a®],
1 0 0 O
ata® 0 0
0 0a% 0
00 1a'],
There are 0 extensions
Number of generators 4
Node 26 at Level 5 Orbit 17 / 18
{0, 3,208, 320, 377}12
Strong generators for a group of order 12:
1 0 00 1 0 00 1 0 00
0a* 00 at ot 00 1a* 00
a 0a°0| | 0 0a°0| "|a® 0a®0
0a? 01 0 0 11 a® ab af1

There are 0 extensions
Number of generators 3
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Classification of 5 + 1 Configurations in PG(3,8)

The order of the group is 103675594014720
The group has 18 orbits on five plus one configurations in PG(3, 8).

Of these, 7 impose 19 conditions.
Of these, 4 are associated with double sixes. They are:
0/4 is orbit 11/18 {0, 3,208, 288, 345}4 orbit length 5462360064
1/4 is orbit 13/18 {0, 3,208, 288, 369}3 orbit length 7283146752
2/4 is orbit 15/18 {0, 3,208,296, 369}12 orbit length 1820786688
3/4 is orbit 17/18 {0, 3,208, 320, 377 }12 orbit length 1820786688
The overall number of five plus one configurations associated with double sixes in PG(3,8) is: 16387080192

Flag orbits for double sixes

The number of primary orbits below is 18

The number of primary orbits above is 2

The number of flag orbits is 4

The flag orbits are:

(1) Flag orbit 0 / 4 down=(11,0) up=(0,-1) is ( 0, 3, 208, 288, 345, 64, 4680, 138, 362, 825, 0, 64, 4680, 138, 362,
825, 2914, 2871, 472, 340, 81, 4744, 0 ) with a stabilizer of order 4
Strong generators for a group of order 4:

1 0 0 0 1 0 00
1 1 0 0 a® 1 0 0
1 01 0| ’']a® 0 1 0
11110a6aa10

(2) Flag orbit 1 / 4 down=(13,0) up=(1,-1) is ( 0, 3, 208, 288, 369, 64, 4680, 138, 362, 845, 0, 64, 4680, 138, 362,
845, 2841, 916, 323, 373, 486, 4744, 0 ) with a stabilizer of order 3
Strong generators for a group of order 3:

1 0 0
a® o 0 0
at 0 « 0

3 3 6 6

« « « « 2

(3) Flag orbit 2 / 4 down=(15,0) up=(1,-1) fuse to 1 is ( 0, 3, 208, 296, 369, 64, 4680, 138, 289, 845, 0, 64, 4680,
138, 289, 845, 1090, 819, 388, 535, 486, 4744, 0 ) with a stabilizer of order 12
Strong generators for a group of order 12:

1 0 0 0 1 0 0 0 1 0 0 0
0 o2 0 0 a? a? 0 0 a® 1 00
a® 0 a® o] 0 0 a® 0|l a* 0 1 0
0 0 1], L 0o 0 1 1] [ o o 1],
Fusion element:

1 o® « «

062 044 065 044

063 a2 065 046

ot of 1 o

0
(4) Flag orbit 3 / 4 down=(17,0) up=(1,-1) fuse to 1 is ( 0, 3, 208, 320, 377, 64, 4680, 138, 435, 858, 0, 64, 4680,
138, 435, 858, 799, 1143, 539, 470, 405, 4744, 0 ) with a stabilizer of order 12
Strong generators for a group of order 12:

1 0 00 1 0 00 1 0 00
0 o* 0 0 at a* 0 0 1 a* 00
a 0 o 0|’ 0 0 a® 0’| a® 0 &% 0O
00> 0 1) L 0 0 1 1] [ o o 1],



Fusion element:

1 0 o o0
0 0 & 0
044 a3 043 CMQ
0 0 & 1

Double Sixes

The order of the group is 103675594014720
The group has 2 orbits:

The orbits are:

(1) 0/2 {64, 4680, 138, 362, 825, 2914, 2871, 472, 340, 81, 4744, 0}4s orbit length 2159908208640
Strong generators for a group of order 48:

1 0 0 O 1 0 0 O 1 0 0 O
a 1 00 1 0 1 0 a® 1 0 0
a 0 1 0’1 1 00| ’|a® 0 1 0]°
ot o o’ 1 o 1 1 1 1 o o a a1 o
0 0 1 af 1 ot o 0
0 0 o 0 a o o ot
a® a® o ot " @ & a ot
at 0 aof 0 o a? ot 1 aof 0

(2) 1/2 {64, 4680, 138, 362, 845, 2841, 916, 323, 373, 486, 4744, 0}24 orbit length 4319816417280
Strong generators for a group of order 24:

1 0 0 O 1 o o « 0 0 1 0
1 o 0 0 ab ot a? ot 0 0 o o
o 0 o 0 | at o o a? ot 0 o 0
a® ot & ot L b b a? 0 a2 & o ot L

The overall number of objects is: 6479724625920

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 ( 64, 4680, 138, 362, 825, 2914, 2871, 472, 340, 81, 4744, 0, 543, 272,
158, 4154, 1, 1508, 3033, 4742, 4104, 1899, 3062, 3969, 1530, 1507, 579 ) with a stabilizer of order 48
Strong generators for a group of order 48:

1 0 0 0 1 0 0 O 1 0 0 O
a 1 00 1 0 1 0 ® 1 0 0
a 0 1 0|71 100} ’'|a 01 0]°
ot o a® 1 o 1 1 1 1 o a a a1 o
0 0 1 af 1 o* a* 0
0 0 o 0 a o o o
a® o o ot & a? a ot
ot 0 of 0 o a? ot 1 af 0
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(2) Flag orbit 1 / 2 down=(1,0) up=(0,-1) fuse to 0 is ( 64, 4680, 138, 362, 845, 2841, 916, 323, 373, 486, 4744, 0,
316, 377, 492, 648, 3, 981, 1070, 4695, 640, 1152, 3643, 711, 4451, 767, 506 ) with a stabilizer of order 24
Strong generators for a group of order 24:

1 0 0 0 1 & o «a 0 0 1 0
1 o? 0 0 a® ot a? ot 0 0 o o
4 2 4
o’ 0 o 0 | at o o a N oY 0 o 0
o ot a® ot ) of o a? o . o2 o o ot )
Fusion element:
[0 1 1 (I
0 af 1 af
a2 ot ot 0
L a2 o ot af IR

Surfaces

The order of the group is 103675594014720
The group has 1 orbits:

The orbits are:

(1) 0/1 {64, 4680, 138, 362, 825, 2914, 2871, 472, 340, 81, 4744, 0, 543, 272, 158, 4154, 1, 1508, 3033, 4742, 4104,
1899, 3062, 3969, 1530, 1507, 579}576 orbit length 179992350720
Strong generators for a group of order 576:

1 0 0 0 1 0 0 0 1 0 0 0
0« 0 0 1 01 0 a 1 00
@ 0 & 0|1 100’ @« 0 1 0f}°>
Oa0a211110a4a5a510

1 0 0 0 1 1 o &

ot 01 0 0 o> o ot

a* 1 0 0| 'l a® o of af

3 5 5

a001001aa0

The overall number of objects is: 179992350720

The Group PI'L(4,8)
The order of the group is 103675594014720

Cubic Surfaces with 27 Lines in PG(3,38)

The order of the group is 103675594014720
The group has 1 orbits:

The orbits are:

(1) 0/1 {64, 4680, 138, 362, 825, 2914, 2871, 472, 340, 81, 4744, 0, 543, 272, 158, 4154, 1, 1508, 3033, 4742, 4104,
1899, 3062, 3969, 1530, 1507, 579}576 orbit length 179992350720
Strong generators for a group of order 576:

1 0 0 O 1 00 0 1 0 00
0 a* 0 0 1 0 1 0 a 1 00
a2 0 & 0’1100’ « 0 1 0f}°7’
0a0a211110a4a5a510
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1 0
at 0
ot 1
a® 0

The overall number of objects is: 179992350720

oo = O

o O o

50

w O =

o

e.e

—_

w

e e enR

a o W N

Qe e

g O s N



Surface 8#0

The equation

The equation of the surface is :

XeXs+a®XiXo 4+ a5 X1 X2 + o X0 X5 + o X0 X1 X3 + o' X0 X2 X5 + a® X1 X2 X3 =0

Number of points on the surface 121

The automorphism group of the surface has order 576
The automorphism group is the following group
Strong generators for a group of order 576:

1 0 0 0 1 0 00 1 0 00
0 &> 0 0 1 0 1 0 a 1 00
> 0 & o0 ['1 1 0 0 ’ a 0 1 0 ’
0 a 0 af, |1 1 1 1], [a* & o 1],

1 0 0 O 1 1 o o

ot 001 0 0 o o ot

ot 1 0 0 " a® e b b

o> 0 0 1], 0 1 o o |,

General information

Plane types by points:
o138 0432 1896 {712 14288 1348 996
Type of pts on lines:

927
Type of lines on point:
313 996 112
Type iso of tritangent planes:
32 513
3772
The 27 lines
PR I a® 0
OTNT 01 a o o
g |10 a® 0
TR loor 0 e
= an — 1 0 1 0
PT®= 1o 1 0 1],

I — ae — 1 0 o «
PTE 0 1 0 @ 2871
01 00
eﬁ_bl_{o 0 0 1}4680
1 1 0 0
67_62_[0 0 1 1]138
1 &2 0 0
5
lo = by = 1 0 o 1
0 1 « (S



Points on surface

All Points

The surface has 121 points:

[

1 « 0 «
fr0=bs = { 0 0 1 a° ]2914
1 0 0 0
L}“_bﬁ_{o 0 1 0L4
o — |1 0 o«
pars O 1 O aﬁ 1508
e — [1 0 1 & ]
13 — C13 — I 0 1 0 as L 5033
P [0 1 0 a*]
14 = C14 = I 0 O 1 0[4 L 4rao
Ve | 100 o]
15—015—_0 1 0 a L ios
b= |10 at 0
16 = C16 = I 0 1 0 a2 a3
0 — . [1 0 a o°]
17 = C23 = I 0 1 1 0 11500
p . 1 1 0 o]
18 = C24 = 3
L0 0 1 o® ],
o — . [1 0 af af ]
19 = C25 = I 0 1 a5 as L sos0
b = | L0 a® 0
20 = C26 = 0 1 Oé3 a6 -
o — . (1 &> 0 a ]
21 = C34 = I 0 0 1 056 11530
on — . [1 0 o> «a ]
22 = C35 = I 0 1 a4 a3 L 150r
U — |1 0 a O
23 = C36 — O 1 a2 1 L5
P [1 a* 0 0
HE®Z 1o o0 1 o,
p . {1 00 a4}
25 = C46 =
00 1 «a |,.,
o — e = | L O 0 0
T = 100101 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 17 18 19
21 20 21 22 23 24 25 26 79 82 84
3] 90 96 98 99 106 109 114 118 122 130
41137 138 140 149 155 156 164 166 169 173
5| 182 183 186 191 200 201 207 211 212 220
6] 223 230 232 234 243 246 253 256 257 261
71265 266 276 278 286 288 291 296 300 301
8| 311 313 317 322 323 320 332 337 341 346
9356 357 378 384 393 397 406 407 411 414
10 | 423 451 453 457 466 471 477 480 481 485
11 | 490 496 521 528 536 537 541 546 547 563
12 | 565 0 0 0 0 0 0 0 0 0
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The points on the surface are:

o
N o o~~~
S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S A S AR
NN adaddddddddddNSddd TSI TSI DTS00 0 AN NS — = NN oo < <
S A AN NAARFIT I SN NS~ aA NN AT FIT SO N NS A A NN A LSS N NSNS S ~ S NS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S S e S S e N N N N N
C AN N SN TN NS S A NI BN AN SIS ANSA S AR =X S 18 S b
LA I IR A RIe Il I Il v

L | e e | v | [ A 1 1 B g > 9 L9 9
QS M O A ¥ M © M © - 4 1 © © [T N B B => B B o
o a4 o oM

0 © 0 © o
I~ 00 o0 [l

6

= Py
= PQ
=P
72 : P72 = P27

56 : Psg = Paor
57 : Ps7 = Ponn
58 : Psg = Pa1a
= Ps;
Por = Py
98 : Pog = Pu11
Pio1 = Pys1
110 : Pi1o = Pao
P =Py

109 : Pio9 = Psys
111 :

105 : Pios = Par1
106 : Ploﬁ = P47
107 : Pio7 = Paus
108 : Piog = Pas1

100 : P100 = P423
104 : Pios = Pys

101 :
103 : P103 = P4

76 : Prg = Pao1
77 : P77 = P2

78 : P78 = P3

79 : Prg = P3o1
80 : Pgo = Ps11
88 : Pgs = Psa1
99 : Pog = Piia
102 : P102 = P4

S OO DO = A ™ = & « « o o o o o 6« o o o o0 o o o6 e o0 e oo o
e L I T I I O i i S e e Rl e e Sa et Satie s By e s s R B BeRo ]
s e e e I T S T S S N S S S N S N T SRS NS S RS I Vo S o SVo B S Sl e e S B B e ARSI S Vo R VoSN SV S o
SeHdSHdSSSSsSs T T S S S S I L L L L S I el NS S8 i S SNSaFa s EKESFES S8 S
f f e s e e e e s O N A NN I OO A NMFINONIN O ANOD OO AT T o o o o s o o o
O OO0 " "~ mrdmmrd I o o D D DD D T —

SSSS i EaS e Il
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il gga=+ngn®oegaqgexeg el 323383 ReEB32 332302 eL 223 332 30
oo S o R i iR v R ninin i inininiainininininininininininiainininininialn
O = AN M FHFLO O~ 0D ™M A== AN AN AN AN NN ANNNMmMMmMmMMm MmN MmN A<t 101010101010
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112 : Pi12 = Ps21 = (0,0,7,1) 117 : Pi17 = Psas = (1,3,7,1)
113 : P113 = Psgg = (7, O7 77 1) 118 : P118 = P547 = (2,37 7, 1)
114 : P114 = P536 = (7, 1, 77 1) 119 : P119 = P563 = (2,5,77 1)
115 : Pris = Pssr = (0,2,7,1) 120 : Pigo = Pses = (4,5,7,1)
116 : P116 = P541 = (4,2,7, 1)
Eckardt Points
The surface has 13 Eckardt points:
| 0 1 2 3 4 5 6 7 8 9
0 0 19 20 22 24 90 96 164 166 201
11207 276 278 0 O O O 0 0 0
o 1 2 3 4 5 6 7 8 9
0 0 19 20 22 24 30 31 46 47 55
56 72 73 0 0 0 0 0O 0 O

The Eckardt points on the surface are:

Eo=Py=Py=(1,0,0,0) = 4N {11 Nlag = as Nbs N cs6

E1 = Pig = Pig = (0,1,1,0) = €14 N €17 N 26 = c14 N c23 N Cs56
Ey = Pyy = Py = (1,1,1,0) = €13 N €18 N lag = c13 N c24 N Cs56
Es = Py = P2y = (3,1,1,0) = £12 N l21 N lag = c12 N c3a N cs6
Ei= Pa = Po = (5,1,1,0) = £5 1 £10 N f26 = a6 M bs N es6
E5 = P3o = Py = (0,2,0,1) =41 Nls N l12 = a2 Nb1 N1z
E¢ = P31 = Pog = (6,2,0,1) = £15 N l2p N l21 = c15 N ca N €34
E7 = Pig = Piga = (3,3,1,1) = bo Nlr N b1z = a1 Nb2 N ci2
Es = Py7 = Pigs = (5,3,1,1) = £16 N 19 N a1 = c16 Ncas N C3a
Ey = Pss = P21 = (0,0,2,1) = 3N lsNlar = as Nbs N caa
Ei10 = Ps¢ = Pao7r = (6,0,2,1) = €12 N laa N las = c12 Ness N cag
Ei11 = Pr2 = Parg = (3,1,3,1) = 2 NlgNlar = az Nba Ncaa
Ei2 = Pr3 = Pars = (5,1,3,1) = £12 N a3 N l2s = c12 Nes N cas

The Eckardt points on the surface are:

Ey= Py =P(1,0,0,0) = as Nbs N cse,

E, = Py =P(0,1,1,0) = c14 N c23 N cs6,
Ey = Py =P(1,1,1,0) = ¢13 N caa N 36,
E3 = Ps; = P(a®,1,1,0) = ¢12 N ¢aa N cse,
Ey = Py = P(a?,1,1,0) = ag N bs N cse,
Es = Pyo =P(0,,0,1) = az Nb1 N ez,

Es = Pos = P(a®,0,0,1) = c15 N 26 N ¢34,
E7 = Pioa =P(a’,0°,1,1) = a1 Nba Nz,
Eg = Pigs = P(a®,0°,1,1) = c16 N cas N C34,
Eg = P01 = P(0,0,,1) = as Nbs N cas,
E1o = Paor = P(a®,0,0,1) = c12 N €35 N cas,
E11 = Pore = P(a,1,0°,1) = a3 Nba N cau,
E12 = Pag = P(a®,1,0°,1) = c12 N ez N cas.
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Double Points

The surface has 96 Double points:

The Double points on the surface are:

0: Py=P =(
1: P2 = P2 = (
2: Py=P;=(
3:Py=P=(
4 : P5 = P5 = (
5: Ps=Ps=(
6: P =P =(
7 Pg = Pg = (
8: Py=Py=(
9: P10 = P10
10 : P11 = P11
11: P12 = P12
12 P13 = P13
13: Py = Pigy
14 : P15 = P15
15 P16 = P16
16 : P17 = P17
17 P18 = P18
18 : P27 = P79
19 : PQS = P82
20 : P29 = P84
21 : P32 = P98
22 : P33 = ng
23 : P34 = P106
24 : P35 = P109
25 : P36 = P114
26 : P37 = P118
27 - P38 = P122
28 : P39 = P130

95

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 10

1 1 12 13 14 15 16 17 18 79 82

2] 8 98 99 106 109 114 118 122 130 137

3138 140 149 155 156 169 173 182 183 186

41191 200 211 212 220 223 230 232 234 243

51246 253 256 257 261 265 266 286 288 291

6296 300 301 311 313 317 322 323 329 332

71337 341 346 356 357 393 397 406 407 411

8 | 414 423 457 466 471 477 480 481 485 521

91528 536 537 541 546 547 0 0 0 0

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9 10

1 1 12 13 14 15 16 17 18 27 28

2129 32 33 34 3 36 37 38 39 40

31 41 42 43 44 45 48 49 50 51 52

4| 53 54 57 58 59 60 61 62 63 64

51 65 66 67 68 69 70 71 T4 75 76

6| 77 78 79 8 81 82 8 8 8 86

71 8 8 8 90 91 94 95 96 97 98

81 99 100 103 104 105 106 107 108 109 112

91113 114 115 116 117 118 0 0 0 0
0,1,0,0) 29 : Py = Pig7 = (7,7,0,1)
O,O7 1,0) 30 : P41 == P138 = (0,07 1, 1)
0,0,0,1) 31: Py = P = (2,0,1,1)
1,1,1,1) 32: Py3 = Pug = (4,1,1,1)
1,1,0,0) 33: Py = Piss = (2,2,1,1)
2,1,0,0) 34 : Pys = Pise = (3,2,1,1)
3,1,0,0) 35 : Pyg = Pigo = (0,4,1,1)
47 1,0, 0) 36 : P49 == P173 = (47 47 1, 1)
5,1,0,0) 37: Psop = Piga = (5,5,1,1)
= (6, 1,0,0) 38 : P51 = P183 = (6,5, 1, 1)
= (7, 1,0, O) 39 : P52 == Plsﬁ = (1,67 1, 1)
=(1,0,1,0) 40 : Ps3 = Pio1 = (6,6,1,1)
=(2,0,1,0) 41 : Psy = Pago = (7,7,1,1)
= (3,07 1,0) 42 : P57 = P211 = (2, 1, 2, 1)
= (4,0,1,0) 43 : Psg = Pa1a = (3,1,2,1)
= (5,0,1,0) 44 : Psg = Pagg = (3,2,2,1)
= (6,07 1,0) 45 : P(;o == P223 = (6,27 2, 1)
= (7,0,1,0) 46 : Ps1 = Pazo = (5,3,2,1)
= (5,0,0,1) 47 : Pgy = Pasa = (7,3,2,1)
= (07 1,0, 1) 48 : P63 == P234 = (1,47 2, 1)
=(2,1,0,1) 49 : Pgy = Pagz = (2,5,2,1)
=(0,3,0,1) 50 : Pss = Pass = (5,5,2,1)
= (1,3,07 1) 51 : P66 = P253 = (4,67 2, 1)
=(0,4,0,1) 52 : Ps7 = Pase = (7,6,2,1)
=(3,4,0,1) 53 : Psg = Pasy = (0,7,2,1)
= (07 5,0, 1) 54 : P69 == P261 = (47 77 2, 1)
= (4,5,0,1) 55 : Pro = Pass = (0,0,3,1)
= (0, 6, 0, 1) 56 : P71 = P265 = (1,0, 3, 1)
= (07 7, O, 1) 57 1 Pry = Poge = (5,27 37 1)



58 :
59 :
60 :
61 :
62 :
63 :
64 :
65 :
66 :
67 :
68 :
69 :
70 :
71 :
72 :
73 :
74 -
75 :
76 :
77

Pr5 = Pogs :(7,2,3,1) 78 : Por :P407:(6717
P76:P291 :(2,3,3, 1) 79 : P98:P411 :(2,2,
Pr7 = Pags = (7,3,3,1) 80 : Pog = Pu1a = (5,2,
Prs = Psoo = (3,4,3,1) 81 : Pioo = Pras = (6,3
P79—P301 :(4,4,3, 1) 82 : P103:P457:(0,0
Pgo = Ps11 :(6,5,3, 1) 83 : Piosa = Piass :(171
Ps1 = Pyis = (0,6,3,1) 84 : Pios = Par1 = (6,1
Pso —P317:(4,6,3, 1) 85 : Pios :P477:(472
P83 :P322 :(1,7,3, 1) 86 : P107 :P480 :(7,2
Psy = P33 = (2,7,3,1) 87 : Pios = Pas1 = (0,3
Pss = P329 = (0,0,4,1) 88 : Piog = Pass = (4,3
PSG = P332 = (3,0, 4, 1) 89 : P112 = P521 = (0,0
Pg7 = P337 = (0,1,4,1) 90 : Pi13 = Ps2s = (7,0
Pgg = P3y1 = (4,1,4,1) 91 : Pi1a = Ps3s = (7,1
P89:P346:(1,2,4,1) 92 : P115:P537:(0,2
Poo = Psse = (3,3,4,1) 93 : Piig = Psar = (4,2
P91 —P357:(4,3,4, 1) 94 : P117 :P546 :(1,3
Poy = P3g3 = (0,0,5,1) 95 : Piis = Psar = (2,3
Pys = P3o7 = (4,0,5,1)

Pog = Paos = (5,1,5,1)

The double points on the surface are:

Pe1 = Pago = (5,3,2,1) =lo N ls = a1 Nbs
Prr = Paos = (7,3,3,1) = Lo N Lo = a1 N ba
Piig = Psar = (2,3,7,1) = Lo Nlro = a1 Nbs
P13 = P13 = (2,0,1,0) = £y N €11 = a1 Nbs
Py = Py = (4,3,4,1) =loNliz = a1 Ncis
Piog = Pagi = (0,3,6,1) = lo N l1a = a1 Ncua
P33 = Py = (1,3,0,1) = o N¥li5 = a1 Ners
Proo = Pazs = (6,3,5,1) = lo Nl = a1 Ncis
Peo = Pasg = (6,2,2,1) =61 Nls = a2 Nbs
Pry = Pags = (5,2,3,1) =1 Nly =azNby
Pior = Pago = (7,2,6,1) =1 Nlio = a2 N bs
Pia= P = (3,0,1,0) = £1 1 611 = as N b
Pre = Psan = (4,2,7,1) = liNlir = az Neas
Pog = Pann = (2,2,5,1) =i Nlig = az N
Pis = Pisg = (3,2, 1, 1) =/l1N¥lig =azNcos
Pgg = Pyys = (1,2,4,1) = 41 Nlag = a2 Necos
Pyg = Pgo = (0,1,0,1) =2 Nls =azNby
Pi=Pi=(1,1,1,1) = lsN s = az N by

Pos = Paos = (5,1,5,1) = 2N lip = a3 Nbs
P12 = P12 = (1,0,1,0) = 2N ¥l11 = asNbs
Pros = Pyr1 = (6,1,6,1) = £2 N l13 = az Neas
Psg = P34 4,1,4,1) =l N {17 = ag Ncas
Ps7r = P11 2,1,2,1) = 42Nl = azNess
Pria = Psze = (7,1,7,1) = £a N laz = ag Ncss
Py =Py =(0,0,0,1) = £3 N g = as N by

Py = Pi3ss = (0,0,1,1) = 43Nl = as Nbe
Pss = P39 = (0,0,4,1) = 3Nl = as Nbs
Py = Py = (0,0,1,0) = £5 N £11 = as N be
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Pos = P393 = (0,0,5,1) =3 Nlia =asNcua
Prg = Ps21 = (0,0,7,1) = €3N lig = as Ncaa
Pro = Pags = (0,0,3,1) = €3N l2a = as Ncas
Piog = Pas7 = (0,0,6,1) = €3N las = asa Ncas

P =P =(0,1,0,0) =sN¥s =as N
Ps=P;=(1,1,0,0) = £a N f7 = a5 N ba
P;=P;=(3,1,0,0) = £aN¥s = a5 Nbs
Ps = Ps =(2,1,0,0) = €4 Ny = as N by

P11 = P11 =(7,1,0,0) =4aN¥tis =asNers

P10—P10—(6,1,0,0 =/lsNlig =asNecos

=(4,1,0,0
Pg: 9:(5,1,0,0 =/LsNlag = asNcas

P3s = Piog = (0,4,0,1) =5 N b = ag N b1

Pso = Pis2 = (5,5,1,1) =45 N 47 = ag N bz

Ps7 = Pasg = (7,6,2,1) = 05 N €s = ag N bs

Pgy = P3a3 = (2,7,3,1) =N by = ag Nby

=/ls Nl =asNcss

NN N

Pz = Psss = (1,3,7,1) = €5 Nl = as Ncae
Pros = Parr = (4,2,6,1) = €5 N L0 = ag Nz
Py7 = Pyor = (6,1,5,1) = €5 N L2z = as N c3e
Pgs = P32 = (3,0,4,1) = f5 N las = as Ncas
Psg = Pi3o = (0,7,0,1) = bg N ¥l13 = b1 Neas
P3g = Pr1a = (0,5,0,1) = l6 N {14 = b1 Nc1a
Psg = Pi22 = (0,6,0,1) = b N €15 = b1 Necas
Psy = Pog = (0,3,0,1) = £g N l1g = b1 Ncis
Py = Pi7rs = (4,4,1,1) =47 Ntz = b2 Neas
Ps3 = Pirg1 = (6,6,1,1) =7 Nlis = b2 Ncau
Psy = Paoo = (7,7,1,1) = L7 N l1g = b2 Ncas
Pyy = Piss = (2,2,1,1) = €7 Nlag = b2 Neos
Psy = Pays = (2,5,2,1) =4s Ntz =bsNecis
Pog = Pag1 = (4,7,2,1) = s N la7 = bg Ncas
Pss = Paga = (1,4,2,1) = fg N la2 = bs Ncas
Pis = Pots = (3,1,2,1) = £5 N fo3 = bs N ca
Ps1 = Ps13=(0,6,3,1) = o N l1a =bs Ncra
Prg = P3o1 = (4,4,3,1) =Ly Nlig =bsNcaa
Pso = Ps11 = (6,5,3,1) =9 N l2a = baNcas
Pri = Pass = (1,0,3,1) = Lo N las = baNcas
P35 = Piog = (3,4,0,1) = £1o N 415 = bs N cis
P51 = Pigs = (6,5,1,1) = £10 N £19 = bs N c25
Psg = Pas3 = (4,6,2,1) = £10 N €22 = bs Ncas
Pg3 = P3po = (1,7,3,1) = £10 N l2a = bs N cas
Pig = Pig = (5,0,1,0) = £11 N €16 = bg N c16
Pis = P15 = (4,0,1,0) = £11 Nlag = b Nc2e
P17 = P17 = (6,0,1,0) = £11 N {23 = bs N c36
Pig = Pig = (7,0,1,0) = £11 N {25 = b N ca6

Psy = Pigs = (1,6,1,1) = 13N l1g = c1z3 N cas
Pog = Py1a = (5,2,5,1) = l13 N lag = c13 N coe
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Points on lines

Line 0 = a3 has 9 points:
Line 1 = a2 has 9 points:
Line 2 = a3 has 9 points:
Line 3 = a4 has 9 points:
Line 4 = a5 has 9 points:
Line 5 = ag has 9 points:
Line 6 = b1 has 9 points:
Line 7 = b2 has 9 points:
Line 8 = b3 has 9 points
Line 9 = b4 has 9 points
Line 10 = b5 has 9 points:
Line 11 = bg has 9 points:

Line 12 = ¢12 has 9 points:
Line 13 = ¢13 has 9 points:
Line 14 = c14 has 9 points:
Line 15 = ¢35 has 9 points:
Line 16 = ci6 has 9 points:
Line 17 = c23 has 9 points:
Line 18 = c24 has 9 points:
Line 19 = cg5 has 9 points:
Line 20 = c26 has 9 points:
Line 21 = ¢34 has 9 points:
Line 22 = ¢35 has 9 points:
Line 23 = ¢3¢ has 9 points:
Line 24 = c45 has 9 points:
Line 25 = c46 has 9 points:
Line 26 = c56 has 9 points:

Prg = P3oo = (3,4,3,1)
Pi13 = Psas = (7,0,7,1) = £13 N {25
Pug = Pigo = (0,4,1,1) = L1a N l1g
P15 = Pssr = (0,2,7,1) = £14 N Lo
Psg = Pos7 = (0,7,2,1) = 14 N la2
Ps7 = Ps37 = (0,1,4,1) = 14 N 43
Ps7 = Piis = (4,5,0,1) = {15 N 417
Pyo = P37 = (7,7,0,1) = £15 N l1g
Py = Psy = (2,1,0,1) = £15 N las
Pyr = Prg = (5,0,0,1) = €15 N 425
Pioo = Pugs = (4,3,6,1) = Lig N {17
Poo = Pss6 = (3,3,4,1) = b1 N {is
Psz = Pagz = (7,3,2,1) = l16 N L2
Prg = Pagr = (2,3,3,1) = £16 N laa
Psa = Psi7 = (4,6,3,1) = 17 N 4o
Pos = Psg7 = (4,0,5,1) = {17 N las
Pss = Pays = (5,5,2,1) = L1 N L2
Pioa = Piss = (1,1,6,1) = L1z N la3
Pys = Piyg = (4,1,1,1) = Lig N a3
Py = Piyo = (2,0,1,1) = l19 N l2s
Psg = Pazo = (3,2,2,1) = fo0 N la2
Prs = Pags = (7,2,3,1) = £20 N laa

{P, | i€ {13,33,46,61,77,91, 100, 108, 118}}
{P; | i € {14,30, 45,60, 74,89, 98,107, 116} }
{P, | i€ {4,12,28,57,72,88,96, 105, 114}}
{P, | i€ {2,3,41,55,70,85,94, 103, 112}}
{P,|ic{0,1,5,6,7,8,9,10,11}}

{P, | i € {24,34,50,67,84,86,97,106, 117}}

{P; | i€ {1,3,28,30,32,34, 36,38, 39} }
{P, | i € {4,5,41,44, 46,49, 50, 53, 54} }
: {P; | i € {7,55,58,60, 61, 63,64, 67,69} }
: {Pi | i €{6,71,72,74,77,79,80,81,84} }

{P; | i € {24,35,51,66,83,85,96,107, 118}}
{P, |i€{0,2,12,13,14,15,16,17,18}}
{P, | i € {22,30,46,56,73,92,101, 111,120} }
{P; | i € {20,39,52,64,78,91,99, 105, 113} }
{P; | i € {19,36,48,68,81,87,94, 108, 115}}
{P, | i€ {11,27,29,31,33,35,37,38,40} }
{P; | i € {16,32,47,62, 76,90, 100, 109, 117}}
{P; | i€ {19,37,49,69,82,88,95,109, 116}}
{P; | i € {20,40,53,65,79, 90,98, 104, 112}}
{P, | i € {10,42,43,45,47,48,51, 52, 54} }
{P, | i€ {15,31,44,59, 75,89, 99, 106, 115} }
{P, | i€ {22,31,47,55,72,93,102, 110, 119}}
{P, | i€ {8,56,57,59,62,63,65,66,68}}
{P; | i€ {17,29,43,58,73,87,97, 104, 114}}
{P; | i €{9,70,73,75,76, 78,80, 82,83} }
{P; | i € {18,27,42,56,71,86,95,103, 113}}
{P; | i €{0,19,20,21,22, 23,24, 25, 26}}

o8

= V13 N l2a = c13 N Cas5
=ci13MNcye
=ciaNces
= c14 M6
=ci1aMNcss
= c14MNcse
= c15 M ca3
=c15Mcoq
=ci15Mcse
=c15MNcae
= c16 M cCa3
=ci16McCaa
=ci6Mcss
= c16 MNcas
= c23Mcas
= c23 M cae
=coaMNcss
= c24MNcse
= c25 M cse
= c25 MNcap
= c26 M35

= c26 M C45



Points on surface but on no line

The surface has 0 points not on any line:

|0123456789

The points on the surface but not on lines are:

Tritangent planes

The 45 tritangent planes are:

1 0 0 aof
Ta=m=493={0 1 0 o | =V(a®Xo+a’X:+ X2+ X3)
00 1 1
dual pt rank = 191 = (6,6, 1, 1).
1 0 & 0
Ta=m=300=|0 1 0 0 |=V(a’Xo+ X2)
00 0 1
dual pt rank = 15 = (4,0, 1,0).
1 0 0 «
ms=m=270={0 1 0 o | =V(a’Xo+a’X1 +a’Xs+ X3)
00 1 «
dual pt rank = 500 = (3, 5,6, 1).
1 010
31 =3 = 81 = 01 0 O :V(XO+X2)
0 0 0 1
dual pt rank = 12 = (1,0, 1,0).
1 0 0 o
Tu=m=435={0 1 0 o' | =V(a’Xo+a'X1 +a'Xs + X3)
00 1 o
dual pt rank = 582 = (5,7,7,1).
01 0 0
Ta=m5=58=|0 0 1 0 |=V(Xo)
00 0 1
dual pt rank = 0 = (1, 0,0, 0).
1 0 0 of
ms=m6=532=|0 1 0 a |=V(a'Xo+aX:+a X+ X3)
00 1 o
dual pt rank = 288 = (7,2,3,1).
1 000
mi=7mr=8=|0 1 0 0 |=V(X2)
00 0 1
dual pt rank = 2 = (0,0, 1,0).
1 00 0
Te=m=36=|0 1 0 o | =V(a"X1+X3)
001 0
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dual pt rank = 106 = (0,4,0, 1).

7T61:71'9=519:

dual pt rank = 18 = (7,0, 1,0).

1 0
ma3 =7 =206= ] 0 1
0 0

dual pt rank = 507 = (2,6,6, 1).
1
mge =m11 =83= 1| 0
0

dual pt rank = 4 = (1,1,1,1).

1 0
71'24:71'12:278: 0 1
0 0

dual pt rank = 444 = (3,6, 5, 1).

4o = w13 = 145 =

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

o5 = T14 = 1302

S O =
o = O

dual pt rank = 314 = (1,6, 3, 1).

M52 = 15 = 1 =

dual pt rank = 138 = (0,0, 1, 1).

T2 = T16 = D4 =

dual pt rank = 122 = (0,6,0, 1).

1 0
71'62:71'17:247: 0 1
|00
dual pt rank = 164 = (3,3,1,1).
(1 0
M3y =mg =453 =1 0 1
| 0 0

dual pt rank = 471 = (6,1,6, 1).

M43 = 19 = 364 =

'

1 0 o 0
01 0 0]=vV(Xo+Xe)
00 0 1
0 «
0 o | =V(aXo+a’X1+a’Xs + Xs)
1 af
00 1
1 0 1 |=V(Xo+ X1+ Xo+ X3)
01 1
0 o
0 066 = V(Oé5X0 + 056X1 + OCSXQ + X3)
1 o
1 100
001 0]=V(Xo+X1)
00 0 1
0 1
0 066 = V(Xo + 066X1 + a5X2 + Xg)
1 o
1 00 0]
01 0 0|=V(X2+Xs)
0 0 1 1|
1 00 0]
01 0 o | =V(a®X1+Xs)
00 1 0 |
0 o ]
0 o | =V(a’Xo+a X1+ X2 + X3)
11
0 af ]
0 1 | =V("Xo+ X1 +a’Xz + X3)
1 af ]
1 &> 0 0
0 0 1 0|=V(a’Xo+X1)
0 0 0 1
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dual pt rank = 8 = (4,1,0,0).

1 0 0 «
Tas =m0 =231=|0 1 0 1 |=V(a’Xo+X1+a"Xs+ Xs)
00 1 o
dual pt rank = 276 = (3,1, 3, 1).
100 0
Tss=m1=6=,0 1 0 0 |=V(a’Xz2+X3)
001 af
dual pt rank = 457 = (0,0, 6, 1).
1 000
T3g = oo = 9 = 0 1 0 1 :V(X1+X3)
00 1 0
dual pt rank = 82 = (0,1,0,1).
10 0 1
Tes =T23=106=| 0 1 0 o® | =V(Xo+a’X1+a’Xs+ Xs)
00 1 a°
dual pt rank = 482 = (1,3,6,1).
1 a* 0 0
Tus=m4=583=|0 0 1 0 |=V(a"Xo+X1)
0 0 0 1
dual pt rank = 11 = (7,1,0,0).
100 0
Tsa=ms=4=|0 1 0 0 |=V(a"X2+ X3)
0 0 1 o
dual pt rank = 329 = (0,0,4, 1).
1 000
T =T =72=10 0 1 0| =V(X)
00 0 1
dual pt rank = 1 = (0,1,0,0).
1 0 0 of
Tea=mr=540=| 0 1 0 o | =V(a'Xo+a’X1+aXs+ X3)
0 0 1 «
dual pt rank = 232 = (7,3,2,1).
1000
me=ms=0=]0 1 0 0 |=V(X3)
00 1 0
dual pt rank = 3 = (0,0,0,1).
1 00 0
Tes =m0 =30=[0 1 0 o |=V(a"X1+a’Xz2+ X3)
00 1 &
dual pt rank = 289 = (0,3,3,1).
1 00 0
Mi2,3456 =7m30 =60=1] 0 1 O ol :V(a6X1+a6X2+Xs)
00 1 a°
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dual pt rank = 505 = (0, 6,6, 1).

1 0 0 «
T12,35,46 — T31 = 567 = 0 1 0 0(6 = V((X4Xo =+ a6X1 + aXs + Xg)
0 0 1 «
dual pt rank = 256 = (7,6,2,1).
1 0 0 o
T12,36,45 = W32 = 423 = 0 1 0 a6 = V(a3X0 + OéﬁXl + oz2X2 + Xg)
00 1 o
dual pt rank = 382 = (5,6,4, 1).
1 0 0 O
T32a56 =733 =50=| 0 1 0 o | = V(a3X1 +a®Xo + X3)
00 1 o
dual pt rank = 433 = (0,5, 5, 1).
1 0 0 of
Tis2s46 =734 =558= | 0 1 0 o | =V(a'Xo+a’X1+aXs+ Xs)
0 1 «
dual pt rank = 248 = (7,5,2,1).
1 0 0 1
T13,26,45 = T35 = 122 = 01 0 063 = V(Xo + Oé3Xl + a2X2 + X3)
00 1 o
dual pt rank = 370 = (1,5,4, 1).
1 0 0 O
T14,23,56 — 736 — 70 = 0 1 0 0(4 = V(Oé4X1 =+ a4X2 =+ Xg)
00 1 o
dual pt rank = 577 = (0,7,7,1).
M1 0 a° ]
T14,25,36 = W37 = 289 = 1 0 « = V(a5X0 + Oé4Xl + a4X2 + Xg)
| 0 1 o* |
dual pt rank = 580 = (3,7,7,1).
(1 0 0 o]
T14,26,35 = 38 = 362 = 0 1 0 Oé4 = V(OCQXO + Oc4X1 + Oc4X2 + Xg)
| O 1 ot |
dual pt rank = 581 = (4,7,7,1).
1 0 o
T15,23,46 = T39 = 531 = 0 1 0 « = V(a4XQ +aX: +aXse + Xg)
0 1 «
dual pt rank = 224 = (7,2,2,1).
1 0 0 o]
T15,24,36 = T40 = 534 = 0 1 0 « = V(a4X0 +aXy + a3X2 + X3)
| 0 1 o |
dual pt rank = 416 = (7,2,5,1).
M1 0 o* ]
Tis263a =T =535=| 0 1 0 a |=V(a"Xo+aX:i+a’Xs+ Xs)
0 1 af
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dual pt rank = 480 = (7,2,6,1).

1 0 0 af
T16,23,45 = T42 = 478 = 1 Oé2 = V((XGXO + (X2X1 + OCQXQ + Xg)
0 0 1 o
dual pt rank = 367 = (6,4,4,1).
1 0 0 1
T16,24,35 = 43 = 114 = 0 1 0 a2 = V(Xo + (X2X1 + OCSXQ + X3)
00 1 o
dual pt rank = 426 = (1,4, 5, 1).
1 0 0 o
Tigossa =mas =407=| 0 1 0 o’ | =V(a’Xo+a’X1 +a’Xs + X3)
0 0 1 a°

dual pt rank = 494 = (5,4,6,1).

The Generalized Quadrangle

The lines in the tritangent planes are:
o = 12 — {EZ | = 07 7, 12} = {al,bg, 012}

Tl = 721 = {& | 7= 1,6,12} = {ag,bl,clg}
T = 13 = {& | 7= 0,8,13} = {al,bg,clg}
T3 = TM31 = {EZ | 7= 2,6, 13} = {a3,b1,cl3}
T4 =— T14 = {& | 7= 0,9, 14} = {al,b47014}
s = T41 = {& | 7= 3,6, 14} = {a4,bl,cl4}
e =— T15 = {EZ | 7= 07 10, 15} = {al,b5,cl5}
7 = 51 = {& | 1= 47 6,15} = {a5,bl,cl5}

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

mT9 = Tle1 — {EZ | = 5,6, 16} = {as,bl,cls}

T10 = 723 = {& | 1= 1,8, 17} = {ag,bg,CQ;;}

M1 =ma2 = {l; | i =2,7,17} = {as,ba, c23}

T12 = 724 = {& | 7= 1,9, 18} = {ag,b4,024}

w3 = a2 = {€; | 1 = 3,7,18} = {a4, b2, coa}

T14 = 25 = {& | 1= 1,10, 19} = {a27657025}

T5 = M52 = {& | = 4, 7, 19} = {a5,b2,025}

T16 = T26 — {& | 1= 1,11,20} = {ag,bs,CQG}

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

18 — T34 — {& | = 2,9,21} = {ag,b4,034}

T19 = T43 = {& | 1= 3, 8,21} = {a4,b3,034}

20 — T35 — {& | i = 2, 10, 22} = {ag,b5,035}

21 =— T53 — {& | = 4, 8, 22} = {a5,b3,035}

T22 = T36 = {& | 1= 2,11,23} = {ag,bs,C;;s}

23 = T3 — {& | 7= 5,8, 23} = {as,b3,036}

T24 = T45 = {& | 7= 3, 10, 24} = {a4,b5,045}

Tos = msa = {£; | i = 4,9,24} = {as, ba, cas}

T26 = T46 — {& | 7= 3, 11,25} = {a4,bs,046}

27 = T4 — {& | 7= 5,9, 25} = {as,b4,046}

28 = M6 — {& | 1= 4,11,26} = {as,bs,C56}

29 = Tes — {& | 7= 5, 10, 26} = {as,b5,056}

T30 = T12,34,56 = {Li | i = 12,21,26} = {ci2,c34,C56}
731 = T12,35,46 = {£i | i = 12,22,25} = {c12, ¢35, Ca6}
a2 = M12,36,45 = {4 | i = 12, 23,24} = {c12, 36, Ca5 }
33 = M13,24,56 = 14; | i = 13,18,26} = {c13, ca4, 56 }
T34 = 13,2546 = {4i | © = 13,19,25} = {c13, c25, Ca6 }
T35 = m13,26,45 = {4 | 1 = 13, 20,24} = {c13, c26,Ca5}

T36 = T14,23,56
T37 = T14,25,36

={l; | i=14,17,26} = {ci4, c23,C56 }
= {& | 1= 14, 19, 23} = {0147 C25, 036}
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Tas = M14,26,35 = 14i | i = 14, 20,22} = {c14, c26, 35 }

T39 = Mis,23,46 = {4 | i = 15,17,25} = {c15, c23, Ca6 }

a0 = 15,2436 = {4 | i = 15,18,23} = {c15, c24, 36 }

a1 = T15,26,30 = {14; | i = 15,20,21} = {c15, c26, 34}

Taz = Ti6,23,45 = {4 | i = 16,17,24} = {c16, c23, Ca5 }

Taz = Tie 24,35 = {4 | i = 16, 18,22} = {c16, c24, 35}

a4 = T16,25,30 = {4; | i = 16,19,21} = {c16, 25,34}

The tritangent planes through the 27 lines are:

a1 =4y € {ﬂ'i | 1 =20,4, 8,2,6} = {7I'12,7I'14,71’16,7I'13,71'15}

az =1 € {m; | i =16,10,1,12,14} = {26, w23, 21, 724, T25 }

az =¥y € {ﬂ'i | = 20, 18, 11, 3, 22} = {7I'35,7I'34,71’32,7I’31,71’36}

aqs = 63 e {ﬂ'i | 7= 197 5,247 13, 26} = {7I'43,7I'41,71’45,7I’42,71’46}

as =04 € {m; | i =21,25,7,15,28} = {ms3, 754, 751, T52, 756 }

ag = U5 € {ﬂ'i | i1 =17,29,23,27, 9} = {7I'52,7I'55,71’63,7I'54,71'61}

bl = 65 (S {ﬂ'i | 1= 3, 1,5, 7, 9} = {71'31,7I'21,71’41,7I’51,7I’51}

by =47 € {m; | i =17,0,11,13,15} = {me2, m12, 732, T2, W52}

by =ls € {ﬂ'i | = 21, 23, 107 19, 2} = {7I'53,7I'53,71’23,7I’43,71’13}

by = 69 (S {ﬂ'i | 7= 18,4, 25, 12,27} = {7I'34,7I'14,71’54,7I’24,71’64}

bs = l10 € {m; | i =29,20,24,6,14} = {mes, 735, a5, T15, T25 }

bs = 611 (S {ﬂ'i | = 16, 22, 8, 26, 28} = {71'26,7I'36,71'16,7I'46,7I'55}

c12 =012 € {m; | 1=10,30,32,1,31} = {712, T12,34,56, T12,36,45, T21, T12,35,46 |
c13 = l13 € {m; | 1 = 35,33,3,34,2} = {m13,26,45, T13,24,56,, 31, T13,25,46, 13 }
cra =ls € {m; | 1=4,38,5,37,36} = {714, T14,26,35, T41, T14,25,36, T14,23,56 |
c1s = l15 € {m | 1 =7,41,40,6,39} = {751, 715,26,34, 715,24,36, T15, T15,23,46 }
ci6 = b6 € {mi | 1 =42,43,44,8,9} = {m16,23,45, T16,24,35, 716,25,34, T16, T61 }
co3 = b7 € {m; | i =42,10,11, 36,39} = {716,23,45, 23, T32, T14,23,56, T15,23,46 }
coa = b1 € {m; | 1 =43,33,13,12,40} = {716,24,35, T13,24,56 , T42, T24, T15,24,36 }
cas = l1g € {m; | 1 =44,37,34,14,15} = {716,25,34, T14,25,36 , T113,25,46 , 025, 52 }
co6 = loo € {m; | 1 =17,35,16, 38,41} = {762, T13,26,45, T26, T14,26,35, T15,26,34 }
c3a = lo1 € {m; | 1 =30,18,44,19,41} = {m12,34,56, T34, T16,25,34, T43, T15,26,34 }
c3s = lag € {m; | 1 =20,43,21,38,31} = {735, T16,24,35, T53, T14,26,35, T12,35,46 }
c36 = loz € {m; | i = 23,32,22,37,40} = {763, T12,36,45, 736, T14,25,36, T15,24,36 }
cas = log € {m; | 1 = 35,42,32,25,24} = {713,26,45, 7716,23,45, T12,36,45, 754, 7045 }
cas = las € {m; | 1 = 26,31,34,27,39} = {746, T12,35,46, T13,25,46 , T64, T15,23,46 }
cs6 = lag € {m; | 1 =29,30,33,36,28} = {765, m12,34,56, 713,24,56 , T14,23,56 7756 |
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