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Abstract

This work contains certificates numbers Van der Waerden, was found using
SAT Solver. These certificates establish the best currently known lower bounds of the
numbers Van der Waerden W( 7,3 ), W( 8,3 ), W(9,3), W(10,3), W(11,3).

1 Introduction

Van der Waerden's theorem states that for any positive integers r and k there
exists a positive integer N such that if the integers {1, 2, ..., N} are colored, each with
one of r different colors, then there are at least k integers in arithmetic progression all
of the same color. The smallest such N is the van der Waerden number W(r, k). Van
der Waerden Numbers are quite difficult to calculate, at the time of writing the article,
the exact values are known only for 7 van der Waerden numbers, and for the rest of
the numbers only bounds are known. To prove the lower bound of a van der Waerden
number it is sufficient to get a certificate of this number, i. €., a sequence of numbers
{1, 2, ..., N} of r colors, and not having same-coloured arithmetic progressions of
length k . Then N+1 will be the lower bound of W(r, k) number.

2 Certificates

Certificate W( 7, 3 ) > 296

535031154544040026846451356610f003033481080716568263633535504634362164485255151130250584620041471
616653413140843306066262215065603405532322424461381235031154544040026546451356610100303342102016
I1.ﬁ3ﬁi3l3.0463436|1 64425855151130250524620041411616653413140843306066262215065633405532384484
461621

Certificate W( 8,3 ) >417

[55740865540 174735657 1671064 344637 5443706362454665665323352643326[752513435585582 1224153221564 14823
244344310011304211084530371213323320700273 10073427260 102212217677 16287762316 15707 1101 1065668517665
12050467600170075455740655401747356571671643446317544370636245466566532335264332675251343554554212
24153221564 140232443443101130421 18453031 1213323320700273 10073427268 1022122112677 162077623 1615207 1
101106566051766512050467600700757



Certificate W( 9, 3 ) > 523

[1665665532262044030817618508865545544 211518338287 065074877 5443443300407 227 17685486 3766433233220
B838611606574 2118772750058 6 6616488 7736

8 it 1004072271768548
187727500585463264154421101100[76616488474352153043310080088655053773632410428322088 788177 54484266
252113083172118776776643373155141028172061002

Certificate W( 10, 3 ) > 641

6061881137 78561331704856831847836112112248381728328051671828538872232233588023305383627320306508
8334334460815941640273593141701194454455711208852751084004252312205565566822301633624858153638233
1667667793341274973206126474834427737783044573550543172375351455338835888155634861854283436862566
499099008266745087206539458707367750810811377856183176405683154788611211224888672842575167182853099
722322335990283053986278203069005334 33446001394 16489733931417011044544557112408527510549042528122
B55655668223016336218501536382331667667783341274973206126474034427787783044573358343172375851455
3888838815565496185423343686256649009900266 79587 28653945978736775

Certificate W( 11,3 )>776

BRooAil37 213 M1 3306A2A07 II86III39I8903ﬁ3II00SISI3IIII90III390II93II89IIIII-IIIgJSﬁ

3 Results
Number W(r, k) Old Lower Bounds New Lower Bounds
W(7,3) >273 [1] > 296
W(8,3) > 354 [1] > 417
W(9,3) > 454 [1] > 523
W(10,3) > 592 [1] > 641
W(11,3) > 731 [1] > 776
References

1. Alexey V. Komkov, "New Lower Bounds for Van Der Waerden Numbers Using
Genetic Algorithm", 2016




