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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 ) > 336

00@13434fM03BBE034/6354T1811B2 4545814336 4804652262E 33856863854 40B86ME063303344/6060436881
360B6M044M44B580M01840668401302155268661B18651003518413866366002383068114683884300400a1
3434103@8803463641151128454BB14336145046528628B3356563885440B861506330334460604368813608
6M044M448850M01B4066840130215588566181B68100381841386636600838306R1146B3B6843004

Certificate W( 8, 3 ) > 449
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BEem7sm4a3420220452566566153[365661 607043443081815515521[06[151552536300007320211211426561
21141[5036336[43422422085152822026160577560704404%30812140443452561661536300 300032420308
BF@ 1415255215033 336040437336320214114261 607677560300 6775743420220852566566153[365661
60704322301413515521[16[5155253630700F3202112114265612118105036336[1434224220451524220826
1615775 07044044 385



Certificate W( 9, 3) > 559

66 03544662 5131 48&f 5 0B 1E0f@T00
2083120022116 36HMI 00584264 201H312
11534645335514060 28933025001

- 30354466

B4@11787584@

Certificate W( 11,3 ) > 816
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3 Results
Number W(r, k) Old Lower Bounds New Lower Bounds
W(7,3) >273 [1] > 336
W(8,3) >354 [1] > 449
W(9,3) > 454 [1] > 559
W(10,3) > 592 [1] > 1701
W(11,3) >731 [1] > 816
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