Aidan Ryther

CSCI 761 - Topics In Advanced Algorithms

Assignment 3

Graph 2 Automorphism Groups Mappings:

01234567->01234567
01234567->01324657
01234567->10237564
01234567->10327654
01234567->23015476
01234567->23105746
01234567->32016475
01234567->32106745

Part 1:

Graph 2 Automorphism Groups Cycle Notation:

Graph 3 Automorphism Groups Mappings:

()
(23)(56)
01)(47)
(0 1)(2 3)(4 7)(5 6)
(02)(13)(45)(67)
(0213)(45786)

(03 12)(4675)
(03)(12)(46)(57)
01234567->01234567
01234567->02135476
01234567->10462735
01234567->14067253
01234567->20571634
01234567->25076143
01234567->36705412



- 01234567->37604521
- 01234567->41750362
- 01234567->47153026
- 01234567->52640371
- 01234567->56243017
- 01234567->63517204
- 01234567->65312740
- 01234567->73426105
- 01234567->74321650

Graph 3 Automorphism Groups Cycle Notation:

()
(12)(45)67)
(01)(24)36)(57)
(01473652)
(02563741)
(02)(15)(37)46)
(03)(16)27)45)

- (03)(17)26)
(
(
(
(
(
(
(
(

04)(2 7)(3 5)
0435)1762)
0534)1267)
0 5)(16)(3 4)
06)(13)(25)(4 7)
06423157)
075132486)

0 7)(1 4)(2 3)(5 6)



Part 2:

The entries where | used the clause "if both R(s,t-1) and R(s-1,t) are even" are underlined.

3 4 5 6 7 8 9 10

3 6 9 14 19 26 33 42 51

4 18 31 50 75 108 149 200

5 62 111 186 293 442 641

6 222 407 700 1141|1782

7 814 1513 |2654 |4435
8 3026 |5679 | 10114
9 11358 [21471
10 42942

The upper bounds on R(s,s) implied by R(s,s) <= choose(2s-2,s-1) for 3 <=s <= 10 are:
- S =3->choose(4,2) =6
- S =4->choose(6,3) =20
- S =5->choose(8,4) =70
- S =6->choose(10,5) = 252
- S =7->choose(12,6) = 924
- S =8->choose(14,7) = 3432
- S =9->choose(16,8) = 12870
- S =10->choose(18,9) = 48620

The the upper bounds on R(s,s) for 3 <=s <= 10 are:
- S=3->R(33)<=55

- =4 ->R(4,4) <= 209

- S=5->R(5,5)<=793

- S=6->R(6,6) <= 3011

- S=7->R(7,7) <= 11442
- S=8->R(8,8) <=43478
- S$=9->R(9,9) <= 165217



- §$=10->R(10,10) <= 627822

Part 3:
The lower bounds on R(s,s) for 3 <= s <=10 are:
- S§=3->R(3,3)>=3

(
- S=4->R(4,4)>=5
- S$=5->R(55)>=6
- S=6->R(6,6)>=9
- S8=7->R(7,7)>=12
- S$=8->R(8,8)>=17

- $=9->R(9,9) >= 23
- $=10->R(10,10) >= 33

The best which can be obtained numerically from 2*choose(n,s)/2*choose(s,2) < 1 are:
- S§S=3->n=3->R(3,3)>=4
- S=4->n=6->R(4,4)>=7
- S=5->n=11->R(5,5)>=12
- S=6->n=17->R(6,6)>=18

- S§=7->n=27->R(7,7)>=28
- S=8->n=42->R(8,8)>=43
- $=9->n=65->R(9,9) >= 66

- $=10->n=100-> R(10,10) >= 101



