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Definition: Laver table A,, is the set { 1,2,3,...,2" } endowed with the unique binary operation > satisfying

av(brc)=(a>b)>(ar>c), (SD)

arl=a+1 mod 2" (Init)

Ay | 1 Ay 1 2 3 45 6 7 8 9 1011 1213 14 15 16

1 Ay |1 213 4 1 2 121416 2 12 14 16 2 12 14 16 2 12 14 16

1|12 412 4 2 3 121516 3 121516 3 12 15 16 3 12 15 16

2 13 4|3 4 3 4 8 1216 4 8 1216 4 8 1216 4 8 12 16

A1 2 312 412 4 4 5 6 7 8 13141516 5 6 7 8 13 14 15 16

5 9 411 213 4 5 6 8 1416 6 8 1416 6 8 1416 6 8 14 16

1 9 6 7 8 1516 7 8 1516 7 8 1516 7 8 15 16

7 8 16 8 16 8 16 8 16 8 16 8 16 8 16 8 16

As |1 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15 16 9 10 11 12 13 14 15 16

112 4 6 8 2 4 6 3 m3(1) = 4 9 10 12 14 16 10 12 14 16 10 12 14 16 10 12 14 16

913 4 7 8 3 4 7 8 m3(2) = 4 10 | 11 12 15 16 11 12 15 16 11 12 15 16 11 12 15 16

314 8 4 8 4 8 4 8 75(3) = 2 11 | 12 16 12 16 12 16 12 16 12 16 12 16 12 16 12 16

12 | 1314 15 16 13 14 15 16 13 14 15 16 13 14 15 16

415 6 7 85 6 7 8 W3(§):4 13 | 14 16 14 16 14 16 14 16 14 16 14 16 14 16 14 16

516 8 6 8 6 8 6 8 m3(5) = 2 14 | 15 16 15 16 15 16 15 16 15 16 15 16 15 16 15 16

6|7 8 7 8 7 8 7 8 m3(6) = 2 15 | 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

7|8 8 8 8 8 8 8 8 m3(7) =1 16| 1 2 3 45 6 7 8 9 101112 13 14 15 16
8 |1 2 3 4 5 6 7 8 m3(8) = 8

Figure 1: The first 5 Laver tables

P(a,b,e>d)+  y(arbarvcard)
U(a,c,d)+

Figure 4: Invariance of 1-weight under RIII move




Theorem (Dehornoy-L., ’14):
2) | Z2(A,) ~ Z%" | basis: ¢eonst(a,b) = 1 and coboundaries
1 if g occurs in the column b,
bqn(a,b) = but not in the column a > b of A,, 1<g<2”

0 otherwise.

3) | Z3(A,) ~ 72" 2"+ | basis: Yeonst(a, b, ¢) =1 and explicit {0, +-1}-valued coboundaries.

H) |HF(A,) ~7Z |k < 3.

Theorem (L., ’14):

k) | Zx(An) = 2G| P(z) =

zF 4 o) {1 if k is even,
— alk) =

z+1 0 otherwise.

H) |HF(A,) ~ 7| for all k.
¢13| 12345678 ¢o3 | 12345678 ¢33 | 12345678 ¢a3 | 12345678
1 1.« - v o .. 1 S 1 1-1-1- - - 1 T
2 1.« - v o .. 2 11- -1 2 L1 e 2 R
31 3111 301-1-1 3 -1-1-1-
4 1.« o v v .. 4 R I 4 P 4 R
501+ 50 11--1 501-1-1- 50 -1-1-1-
6 1 -« « -« .. 6 11- -1 6 1-1-1- 6 1-1-1- -
T 70111 7111 711111111 -
8| - . ... 8| -« - 8 - . ... 81 -« ..
¢53 | 12345678 d63 | 12345678 ¢r3 | 12345678
1 1---1--. 1 1 - .1 - 1 1-1-1-1-
2 1. - -1 2 1 - o1 - 201 .
3011 30 111-111- 3(1-1-1-1
4 - oo Y/ /N
50 1---1 50 -1---1 501-1-1-1
6 1- . -1 6 R T | 6| - - ... ...
711 7111111 701-1-1-1
8| -« 8| - . ... 8| -«

Figure 5: Values of ¢, 3(a,b) (here - stands for 0)

Definition: Right division relation is given by
alrb <= b=c>a for some c.

Theorem (Dehornoy-L., '14):
1) | is a partial ordering for A,,.
2) al,b <= Column(a) 2 Column(b).
3) Column(a) # Column(b) for a # b.
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Figure 6: Relation |, for A,, n <4
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