Lecture 3

L. 6 - On the exsct exronen(: ZYor LIS:
Sowe  mtuel c[uesjﬁons e -

@ s there  an ex‘:uomn‘(‘ for e LIS o(f z(L‘;’p-ram/oM )':ermu{'d'f‘l‘ons.? Thes As,

ds there A<]°)>O st.
}P(quﬁ;): nd(f)fa:)>m i?

@ lg ‘WP, answex 40 +He F(eutous «Tu:d-ion is XS , whot  4s ‘Hae, exact vatve OJ d(]o)7

for the wowent we wkwow thet X«(r) < d(r)sgq)}.

The '(sz'(‘ 'H'h‘va one can b (for crc:eshbn @) ore simobations

Figure: From left to right: (1) A permutation of length 262144 sampled from the Brownian
separable permuton g3 /2 with one longest increasing subsequence in red of length 22546. (2)
The same permutation with one increasing subsequence of length 21751 in cyan computed using
our selection rule S in (1.6). (3-4) The two diagrams in (1) and (2) with only the two increasing
subsequences. (5) The cyan increasing subsequence is plotted on top of the red increasing subsequence.
Note that the two sequences are very similar since the cyan subsequence almost completely covers
the red subsequence.
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LIS (Perm (g, n)) = C(p) - n?®)

p | o) d(p) |d(p) — ax(p)|
0.1 || 0.584 | 0.58+1072 < 251077
0.2 || 0.653 | 0.656+7-1073 | < 1.4 102
0.3 || 0.712 | 0.71545-1073 <1072
04 || 0.765 | 0.766+4-107% | < 8-1073
05 | 0.812 | 0.814+3-107% | <6-1073
0.6 | 0.855 | 0.857+2-1073 | <4.1073
0.7 || 0.895 | 0.8974+2-107% | <4.1073
0.8 || 0.932 | 0.933+1073 < 3~
0.9 || 0967 | 09671073 | <2-1073

Figure:
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Left: For various values of the parameter p (first column) we indicate the value of our
lower bound . (p) (second column), the value of the exponent d(p) estimated from simulations (third
column), and the difference between these two values (fourth column). Right: In blue, the plot of
the function ax(p). In red, the numerical values for the exponents d(p) (computed numerically).
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