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Archimedes (287–212 v.C.)
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Operaties op regelmatige veelvlakken
Johannes Kepler (1571–1630)



Symmetriebewarende operaties op veelvlakken
John Conway (1937–2020)

seed dual ambo join truncate kis

ortho expand snub gyro bevel meta
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Vlakke grafen

E = {0,1,2,3,4,5,6,7,8,9,10,11}

σ(0) = 1 θ(0) = 3
σ(1) = 2 θ(1) = 6
σ(2) = 0 θ(2) = 9
σ(3) = 4 θ(3) = 0
σ(4) = 5 θ(4) = 11
σ(5) = 3 θ(5) = 7
σ(6) = 7 θ(6) = 1
σ(7) = 8 θ(7) = 5
σ(8) = 6 θ(8) = 10
σ(9) = 10 θ(9) = 2
σ(10) = 11 θ(10) = 8
σ(11) = 9 θ(11) = 4



Vlakke grafen

E = {0,1,2,3,4,5,6,7,8,9,10,11}

σ(0) = 1 θ(0) = 3
σ(1) = 2 θ(1) = 6
σ(2) = 0 θ(2) = 9
σ(3) = 4 θ(3) = 0
σ(4) = 5 θ(4) = 11
σ(5) = 3 θ(5) = 7
σ(6) = 7 θ(6) = 1
σ(7) = 8 θ(7) = 5
σ(8) = 6 θ(8) = 10
σ(9) = 10 θ(9) = 2
σ(10) = 11 θ(10) = 8
σ(11) = 9 θ(11) = 4



Vlakke grafen

E = {0,1,2,3,4,5,6,7,8,9,10,11}

σ(0) = 1 θ(0) = 3
σ(1) = 2 θ(1) = 6
σ(2) = 0 θ(2) = 9
σ(3) = 4 θ(3) = 0
σ(4) = 5 θ(4) = 11
σ(5) = 3 θ(5) = 7
σ(6) = 7 θ(6) = 1
σ(7) = 8 θ(7) = 5
σ(8) = 6 θ(8) = 10
σ(9) = 10 θ(9) = 2
σ(10) = 11 θ(10) = 8
σ(11) = 9 θ(11) = 4



Vlakke grafen

E = {0,1,2,3,4,5,6,7,8,9,10,11}

σ(0) = 1 θ(0) = 3
σ(1) = 2 θ(1) = 6
σ(2) = 0 θ(2) = 9
σ(3) = 4 θ(3) = 0
σ(4) = 5 θ(4) = 11
σ(5) = 3 θ(5) = 7
σ(6) = 7 θ(6) = 1
σ(7) = 8 θ(7) = 5
σ(8) = 6 θ(8) = 10
σ(9) = 10 θ(9) = 2
σ(10) = 11 θ(10) = 8
σ(11) = 9 θ(11) = 4



Vlakke grafen

0

3

1 6

2

9

5

7

8

10

11

4

E = {0,1,2,3,4,5,6,7,8,9,10,11}

σ(0) = 1 θ(0) = 3
σ(1) = 2 θ(1) = 6
σ(2) = 0 θ(2) = 9
σ(3) = 4 θ(3) = 0
σ(4) = 5 θ(4) = 11
σ(5) = 3 θ(5) = 7
σ(6) = 7 θ(6) = 1
σ(7) = 8 θ(7) = 5
σ(8) = 6 θ(8) = 10
σ(9) = 10 θ(9) = 2
σ(10) = 11 θ(10) = 8
σ(11) = 9 θ(11) = 4



Polyëdrische grafen



Polyëdrische grafen



Polyëdrische grafen

Stelling van Steinitz

De toppen en bogen van een convex veelvlak vormen een driesamenhangende vlakke graaf, en elke

driesamenhangende vlakke graaf kan gerealiseerd worden door een convex veelvlak.
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Conwayoperaties

dual ambo join truncate zip needle kis

ortho expand chamfer subdivide loft meta bevel

quinto join-lace lace stake medial join-kis-kis cross



Samenstelling

=

2 × 3 = 6



Inflatiefactor

=

2 × 3 = 6
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Constructie

r k = 1 k = 2 k = 2

1 2 2 2

2 2 2 2

3 4 4 4

4 6 6 6

5 6 6 4

6 20 20 20

7 28 28 20

8 58 58 54

9 82 82 64

10 170 168 144

11 204 200 132

12 496 492 404

13 650 640 396

14 1432 1400 1112

15 1824 1786 1100

16 4114 3952 2958

17 5078 4900 2769

18 11874 11150 7972

19 14808 14058 7560

20 33978 30998 21300

21 41794 38964 20076

22 97096 85976 56296

23 118572 107784 52380

24 277208 237482 148956

25 337216 298546 138384

26 788342 652236 392096

27 953060 820960 362499

28 2239396 1786222 1027488

29 2697088 2250816 945612

30 6350014 4875076 2687408

31 7618068 6153604 2466156

32 17972390 13262574 7007118

33 21487746 16773086 6409664

34 50805716 35985748 18222032



Constructie

35 60573248 45592594 16623268

36 143425040 97394726 47287986

37 170530518 123628298 43038260

38 404413576 262983002 122451618

39 479711448 334473144 111200316

40 1139138344 708583784 316474370

41 1348351130 902941632 286833388

42 3205480518 1905439964 816499872

43 3786676452 2432756832 738710312

44 9012067074 5114410850 2103076126

45 10627114786 6542306684 1899585208

46 25315977970 13703891826 5408673658

47 29803635416 17563047708 4878021416

48 71060710972 36659785890 13890262050

49 83530248078 47071210950 12510181242

50 199322142978 97920815584 35624781874
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Chirale operaties

→

→
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