Universal distributions



The Tracy-Widom distributions

Probability densities f(Xx)
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Height distributions for the PNG-model

M. Prahofer, H. Spohn, Phys. Rev. Lett. 84 (2000) 4882
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Left to right: F, (GUE, curved), F; (GOE, flat), kg (stationary)



Longest increasing subseguences
of random permutations



Exact enumeration: N =15

k (15, k)
1 1
2 604844
3 BOITOS9E2T3
4 | 164161815768
5| 485534447114
6 | 434119587475
T 172912977525
B ToaEIFI000
9 4927007100
10 410474625
11 2212B5TEH
12 THGE221
13 16381
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A.M. Odlyzko, E.M. Rains (1999)



Exact enumeration: N = 30

A.M. Odlyzko, E.M. Rains (1999)

; g(30, k)

1 1
2 A514986502092303
3 122238 8966T 2E01001069665
4 TOONIASE2008030530T4 3648877
A 44904424361 98R2R T2 721423588178
6] 1023681 94339513937 TG 24 366 0T488T5
T 0241 06TETTOAE2 10983 230124657600
& | 865113T14558632TTER2T2AR 34 TA200
9| TO9T1582T6A6233560T1 324810857700
10 | 3370011 73515937154 0956610641 01 700
11 | 1044T178628T147221 TAG3AEBGGI 06630
12 22TTON0R4 TONS0462 53 53580 TREOGED
13 I6E4AN1ETOR49833TE 222220318530
14 4401 2755712412555 T8GR 2TRO0980
15 428092038 T13301 566529854 37480
16 32430100221508269T28535T800
Fi 196331 07 3559400743711 95000
18 0590642205461 TEIETHAZE00
14 ATORZAGOSG 44622101625
m 122205580158424T1 85425
21 3192592 T14197T88 56309
22 GTH00TL 281 55925069
23 11475430101 232224
24 155228816648 544
25 1644397829384
26 13319151176
T TodanTdl
28 J28E61
28 841
an 1




Exact enumeration: N = 60

A.M. Odlyzko, E.M. Rains (1999)

g0, k)

1

1G8ARG00G450612004 268GTT2TT0038 BA5

GOAGAEOIN11254 TRz 20 TAZAGNATA00RE0G05 24608410748 120
1T0R0GOT32R82521G6AR0TORI1G2RR28R26020130458060456G02424 703100
1762430282600TOGG000G01 8R4 3213G1R020RG0R2AGGOG0GR 1884 RGTTORGA0G4] T01
OAAEIA10R4030TOEN 2114501121 TO0GRIAGTTR 1016216464040 2 T8 TG2TAR300 A 760901
1G1R0R0TAARRTAGIARA2021030140438444 60581614 T021460501 T428013T84063 14408052 231
22334044740484 056002431 10668 T45 222083202 15060 228305 1G802T3R01105000T03 764630 203
GOO0ZEOGTAZTTI000TToTTO0SM G204 384 TO0ON00GE1T1202320054 05T Ta108661045003Ta60 387
AGR104440T221 26644 8128306321 TTARG1RT2R1003330016322512450026201 TORG29190084 140003
4663270 3T43R0 TR 2646351864 3065 TO0AG4R1RGTO0O10020104 23T TROG2240T400TR0G2GTA 400
22GO2GI0GA1203T200TTE3214G0G0010T0Ta40188180834G6T1TTT4G103G0TORR2OG2GR2TARA00 G20
20622654321 TRATOORIRRARG20880224G240145266T1T03164 84374161 TG10083Ta0 74310693517 320
1243T1151199082127060120766508 2880 TORTG1RTI1TGTIGA0019T0181 2280853022833 TR 22802 T40
GATA4EA0AITOR0INNAA03TON1088T032T04 646046110 T404 6480 TO1 100G TORGEITaT008 2444 85 360
1760231034 2356307104 TT610062 TR0 TA2461280730501001 2923311966334 6326464 104855276 860
AGAGRA1TGE0R40T201005530030854 T4RRTAGG4026 T1TRGOOTAGTGAATITR0RGRAG001R1TATOT22 812
A4 TOR0ARAG0A0G031GTONGERGI4G0GATO0GT2AEGARTAGAZ08 18804204 TTARGOOGINGIZRARGH] 224
1G3RTEO0001101218 2308260600448 T303838 241640560 T2RGG2A0TTTH3G4 2305030635T40T5 316
2AR1RRRIRRITAGOGHAO0TTATTAGRO1I040131G3G0GR03604022221 3440314 TR02254 653854 TT1 728
204R04ETHTON4T223805021T4 TRO0DI0002300G3101G60010154612810380120841T0310755 120
A13010803RR2RG2R2RG20ATI00314550062852TATOR0404600TT12815644 GGG02T 310
2000305G393202200211822060244 TTAAGTA011G311321380308288TT520G350T70T04562 T0o0

A4 IAGLG1GA32300321 204480664 1432038 18T 725348 TRAG04G64 2210004 600052446512 GA0
16130354 28065130T1 4241 T0RTOROR22G00GRGAGRGGTAGI2Z0001RAGGIGI20GG31 TR GRO
104145000363220144 8304 GGRARAT10231624 1810980000734 15632304 38035240107 258
GTO22ATA100 2038561340 1808G00001ARE000G2ERA12630G23GG3TO01180816T401 06
2RGRGIAGTIRIOI0GRIR222224 60700402 205054 TTAGRAA 18018316 318803 TH2312 230

126918 TIRGG 1R 2RG2GG034 680251 26G0GRGTAOG1A1143TR2TAR00A5TAR2508] TOG
GO2OGEOGRG2RGT26G22TTI01G0GLTOATAG2641A6240102021640040T 2660008452
1T804G0TT00200T0320505 261 T2156G1400097004 0464 028 384663 1618530060 2T6
GT2RTMOG6040T02G2825338T04 TARA0 20205562814 26452234 20 TA23056 Tak

TEG11EET220TH Tandaanaanddsnd4 44806127174 TaT02E04530T681 1006

424 TTTGR283T404R00RRO10GGGRRO028 TR2G24 710070214 50G48212 666G
T00RGOA03R0RG0RGG13314 GRATAGROOTTTATAGORAROGE 0T

21404 T0RO04G2E3016G 73100221 440263 TRA06 380

A0GGGAGTAER 14 TH1TI08441720000000 3365325 T664405111405
T1234020883T051022608031275444 74306000805 T31T44 T1T 605

1117112061073 TH 2806406030201 2763184 T12282602843000
1GRA4GARAGHAZI02T21820052330T120T313280000T1994 505

20260 T444 815864618 TO2GG008R136TO0G1GARA25224 570

2AA0113R 14 T268R6022TT604 TTRA0GTO4050853663400

24328028GRTA013281636140806T4 35260427058

22763545 T 3060 TT454 12400430864 206131254 Tao

19094646 TRA1006619T802131 TARRIGH30250 Tad

143386700401 72527832064 86T1100TE216 498
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Simulations for N = 10°

A.M. Odlyzko, E.M. Rains (1999)

Smooth curve: GUE TW-distribution




Mapping of the PNG droplet to random permutations

M. Prahofer, H. Spohn, Phys. Rev. Lett. 84 (2000) 4882
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