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adjugate matrix, 150 calculus of variations, 40, 41
Airy Carroll, Lewis, see Dodgson, Charles L.

differential equation, 86, 152
ensemble, 82, 85, 339
function, 80, 81, 86, 115, 117, 152,
153, 311
kernel, 81, 86, 115, 304
Airy, George Biddell, 86
almost sure convergece, see convergence,
almost sure
alternating sign matrix, 156
arctic circle theorem
for domino tilings, 270, 337
for square Young tableaux, 202
arm, 25, 36, 43, 191, 192
Aztec diamond, 268-271

B
Baik, Jinho, 6, 80, 82, 149, 153, 154
Baik—Deift—Johansson theorem, 81, 85
balanced tableau, 205, 206
Bernoulli, Daniel, 106
Bernoulli, Johann, 41, 106
Bessel
function, 104—115, 153, 155
kernel (discrete), 105, 114-115, 119
Bessel, Friedrich Wilhelm, 106
Borodin, Alexei, 83, 85, 104
bumping sequence, 19, 160-161, 279,
280
Burgers’ equation, see inviscid Burgers’
equation

Cauchy determinant identity, 91, 150
Cauchy principal value, 48, 49, 177
Cauchy-Binet formula, 326
chain, 10, 11, 71
Chebyshev, Pafnuty, 294
Chebyshev polynomial, see polynomial,
Chebyshev
Chebyshev’s inequality, 128
Christoffel-Darboux formula, 296, 302
clock time, 225, 227, 247, 253-256, 258,
271,278, 286, 289, 338
Cohn, Henry, 338
column-insertion operator, 73
complex Wishart matrix, 273, 294,
322-325
composition, see partition, ordered
configuration kernel, 94, 95, 97, 101,
104, 150
convergence
almost sure, 1, 14, 218, 232-236, 240,
241, 247, 249, 250, 252, 253,
260, 261, 264, 265
in distribution, 2, 82, 83, 85, 123, 130,
145, 146, 149, 274, 289, 322, 331
in probability, 2, 14, 15, 56, 60, 70, 72,
164, 201, 213, 222, 234, 239,
240, 257, 262, 264, 266, 270, 330
corner growth process, 211-216, 218,
222-224, 226,227, 232, 238, 239,
241, 245-247, 250, 251, 254, 255,
258,264, 266, 273-275, 278, 286,
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290, 291, 322, 324, 325, 329, 330,
338
correlation
function, 83-85, 93, 94, 97, 104, 106,
144
kernel, 85, 93-95, 101, 102, 106, 150,
152,294, 301
D
decreasing subsequence, 5-7, 24, 158,
162

Deift, Percy A., 6, 80, 82, 149, 153, 154
deletion step, 19, 22, 161, 280
de-Poissonization, 87, 123, 127, 128, 145
determinantal point process, see point
process, determinantal
directed adjacent transposition random
walk, 328, 329
distribution
exponential, 2, 14, 215, 217, 221, 225,
247,254, 258, 278, 289, 329, 330
Gaussian, 75, 80, 84, 323
geometric, 2, 225, 254, 255, 258, 277,
289
Poisson, 2, 12, 13, 87, 123, 127, 247
Tracy—Widom, 80-82, 123, 145, 148,
274,322, 331
uniform, 11, 13, 65, 71, 72, 208
Dodgson, Charles L. , 156
Dodgson condensation, 156
domino tiling, 268-271
Durfee square, 88, 90

E

Edelman—Greene bijection, 207

Efron, Bradley, 71

Efron-Stein—Steele inequality, 71

Elkies, Noam D., 338

equality in distribution, 1, 12-14, 25, 62,
71, 83, 123, 149, 221, 226, 229, 234,
240, 246, 255, 259, 324, 325, 330

Erdés, Paul, 7

Erd6s—Szekeres permutation, see
permutation, Erd6s—Szekeres

Erd6s—Szekeres theorem, 7, 157-159,
162, 335
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Euler gamma function, 58, 77, 104, 108,
109, 150, 151, 153

Euler-Mascheroni constant, 151

Euler product formula, 76, 266

Euler, Leonhard, 41

exclusion process, 247, 248

totally asymmetric simple, 247, 248,
251

exponential decay, see kernel, with
exponential decay

exponential distribution, see distribution,
exponential

F
Fekete’s subadditive lemma, 71, 333
Ferrers diagram, 35
Ferrers, Norman M., 35
first-passage percolation, 225
Fourier transform, 48, 49, 57-59, 77
fractional calculus, 57, 58
fractional derivative, 57, 58
Frame, James S., 25
Fredholm determinant, 81, 97, 99-102,
104, 123, 124, 136, 144, 146, 290,
291, 300, 302, 304, 305, 321, 322,
337
Frobenius
coordinates, 87-89, 92
coordinates (modified), 88, 91, 92, 103

G

Gamma function, see Euler gamma
function

Gaussian distribution, see distribution,
Gaussian

Gaussian Unitary Ensemble, 82, 84, 328

Gelfand-Tsetlin pattern, 282, 283

generalized permutation, see
permutation, generalized

geodesic, 265

geometric distribution, see distribution,
geometric

Gessel, Ira M., 153

Gessel-Bessel identity, 154

Greene, Curtis, 26

GUE, see Gaussian Unitary Ensemble
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H
Hadamard’s inequality, 97-99, 101, 125,
126, 134, 306
half-derivative, 57, 58
Hammersley, John M., 6, 10, 335
Hardy, Godfrey H., 33, 335
Hardy—-Ramanujan asymptotic formula,
33, 267
Hermite polynomial, see polynomial,
Hermite
Hilbert, David, 48
Hilbert transform, 47-49, 52-54, 177
Holmes, Sherlock, 40
hook, 43, 209
coordinates, 41, 43-45, 173, 174
integral, 36, 37, 39, 41, 43, 44, 46, 47,
172
length, 25, 26, 36, 171
length formula, 25, 26, 28, 30, 34, 36,
66, 88, 89,91, 154, 171, 191,
205, 209
length formula (asymptotic), 36, 171
walk, 27, 29, 30, 78

1
increasing
subsequence, 5-7, 9, 10, 16, 17, 23,
41,51, 61,62,72,74,79, 87,
123, 129, 153, 157, 213, 214,
273-277, 280, 281
subset, 10-12, 70
tableau, see tableau, increasing
insertion step, 18, 19, 21, 66, 67, 73,
160-162, 278, 279
insertion tableau, see tableau, insertion
integer partition, see partition
interacting particle system, 198, 213, 245
inversion number, see permutation,
inversion number
inviscid Burgers’ equation, 251
involution, 75, 328

J

Jockusch, William, 337, 338

Johansson, Kurt, 6, 80, 82, 83, 85, 104,
128, 149, 153, 154, 274, 275

Index

jump process, see square Young tableau

jump process

K

kernel, 81, 85, 86, 93-106, 109, 115,

150, 152, 291, 294, 301, 302, 304,
305, 308, 319, 321, 322, 326
Airy, see Airy, kernel
correlation, see correlation, kernel
Laguerre, see Laguerre, kernel
Meixner, see Meixner, kernel
positive-semidefinite, 296
reproducing, 294, 296, 301-303
with exponential decay, 98, 99, 101,
102, 104, 105, 109
Kerov, Sergei, 7, 60, 80, 336
Kim, Jeong Han, 80
Kingman, John F. C., 333
Kingman’s subadditive ergodic theorem,
12, 15,71, 233, 234, 333, 334
Knuth, Donald E., 23, 278
Kronecker delta, 99
Kuperberg, Greg, 338

L
Lagrange, Joseph-Louis, 41
Laguerre
kernel, 291, 302, 304, 305, 308, 319
polynomial, 290, 291, 301-303, 324,
327,338
large deviation principle, 39
Larsen, Michael, 338
last-passage percolation, 224, 225,
253-255, 265, 277, 338
leg, 25, 36, 43, 191, 192, 205
Legendre, Adrien-Marie, 243
Legendre polynomial, see polynomial,
Legendre
Legendre transform, 242, 243, 262, 263
Liggett, Thomas M., 333
Logan, Benjamin F., 7, 60, 80

M
Mallows, Colin L., 16
Markov chain, 66, 77, 212
Meixner

kernel, 321, 322
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polynomial, 321, 322, 338

method of steepest descent, see saddle
point method

monotone subsequence, 5, 6, 157, 158,
163, 335

multicorner growth process, 253-255,
257,260, 261, 264, 270, 274, 275,
277,278, 281, 286, 290, 321, 322

N

Nicholson’s approximation, 120, 155,
337

Nijenhuis, Albert, 26

normal distribution, see distribution,
Gaussian

(0]

Odlyzko, Andrew M., 80

Okounkov, Andrei, 83, 85, 104

Olshanski, Grigori, 83, 85, 104

order structure, 11, 12, 65, 297

orthogonal polynomial, see polynomial,
orthogonal

orthogonal polynomial ensemble, 294,
297-301, 324

P
Painlevé transcendent, 130, 131
Painlevé, Paul, 131
Painlevé II equation, 6, 81, 131, 132, 142
partition, 20, 21, 23, 25, 26, 31-34, 36,
38-40, 55, 56, 60, 62-66, 70, 75,
76,78, 82, 83, 85, 87, 88, 90, 123,
144, 145, 152, 188, 208, 209, 215,
221, 265-268
conjugate, 20, 34, 266
function, 32
ordered, 76
plane, 268
strict, 76
passage time, 224, 226228, 231-233,
246, 250, 255-257, 259-262, 264,
265, 274, 275, 277, 278, 281, 286,
289-291, 303, 304, 322, 325, 330
patience sorting, 16-19, 278, 281
permutation, 5-12, 15-22, 24, 25, 31, 41,
51, 61, 62, 65-67, 72-75, 77-80,
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82, 123, 129, 148, 153, 157-165,
169, 204, 205, 214, 273, 275, 278,
297, 325, 328, 330
ErdGs—Szekeres, 157-165, 169, 204,
337
generalized, 273, 275-281, 326
inversion number, 328
planar, 73, 74
random, 6-8, 11, 12, 17, 24, 25, 31, 41,
51, 61, 62, 65, 66, 72, 77-80, 82,
123,129, 148, 153, 157, 165, 169,
204,214, 273, 297, 325, 328, 330
Pittel, Boris, 336, 337
planar permutation, see permutation,
planar
planar set, 69, 70, 213, 222, 239, 250,
257, 262, 266
Plancherel
growth process, 66, 67, 78, 213, 266,
273,336
measure, 25, 31, 32, 34, 36, 51, 55, 62,
64-66, 68, 70, 83, 85-87, 91,
104, 123, 129, 145, 149, 152,
153,170, 172
Poissonized, 87, 91, 104, 123, 129,
145, 149, 152, 153
Plancherel, Michel, 25
plane partition, see partition, plane
point process
determinantal, 83, 85, 87, 91, 92,
94-97, 101, 102, 152, 294, 301
Poisson, 12-14, 70, 71, 216, 330
random, 82, 83, 85, 294, 297
Poirot, Hercule, 143
Poisson distribution, see distribution,
Poisson
Poisson point process, see point process,
Poisson
Poissonization, 87, 149, 153, 154, 216
Poissonized Plancherel measure, see
Plancherel measure, Poissonized
polynomial
antisymmetric, 284, 285, 326
Chebyshev, 293, 294
Hermite, 293, 294, 327
Jacobi, 294

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107428829
www.cambridge.org

Cambridge University Press
978-1-107-42882-9 — The Surprising Mathematics of Longest Increasing Subsequences

Dan Romik
Index

More Information

352

Laguerre, see Laguerre, polynomial,
294
Legendre, 293, 294
Meixner, see Meixner, polynomial
orthogonal, 291-302, 327
Propp, James G., 337, 338

R

Rademacher, Hans A., 335

Rains, Eric M., 80

Ramanujan, Srinivasa, 33, 335

random matrix theory, 80, 82, 84, 273,
294, 339

random permutation, see permutation,
random

random point process, see point process,
random, 93, 96, 101

recording tableau, see tableau, recording

representation theory, 23, 62, 63

reproducing kernel, see kernel,
reproducing

resolvent, 136

Robinson, Gilbert de Beauregard, 23, 25

Robinson—Schensted algorithm, 17, 19,
21-24, 31, 51, 60, 62, 65-67, 73,
74,77, 158-162, 277-280

Robinson—Schensted correspondence,
see Robinson—Schensted algorithm

Robinson—Schensted—Knuth algorithm,
23,278-281, 287, 326

Romik, Dan, 337

Rost, Hermann, 213

Rost’s hydrodynamic limit theorem, 250

Rost’s particle process, 245-247, 249,
251,253,274

row-insertion operator, 73

RSK algorithm, see
Robinson—Schensted—Knuth
algorithm

Russian coordinates, 35, 43, 51, 62, 173,
188,213

S

saddle point method, 311, 312
Schensted, Craige E., 23, 335
Schiitzenberger, Marcel-Paul, 335
Shepp, Lawrence A., 7, 60, 80

Index

shifted Young diagram, see Young
diagram, shifted
shifted Young tableau, see Young
tableau, shifted
Shor, Peter W., 337, 338
sorting network, 205-207
Soshnikov, Alexander, 338
square Young tableau jump process,
199-203
standard tableau, see Young, tableau
standard Young tableau, see Young,
tableau
stationary phase method, see saddle point
method
Steele, J. Michael, 71
Stein, Charles M., 71
Stirling’s approximation, 4, 36, 312, 318
subsequence
decreasing, see decreasing
subsequence
increasing, see increasing,
subsequence
monotone, see monotone subsequence
Szekeres, George, 7

T
tableau
increasing, 73
insertion, 21, 22, 67, 74, 161, 162,
278-281
recording, 21, 22, 67, 74, 161, 162,
279, 280, 335
Young, see Young, tableau
TASEDP, see exclusion process
Thrall, Robert M., 25
Toeplitz matrix, 154
totally asymmetric simple exclusion
process, see exclusion process
Tracy, Craig A., 80-82, 130, 274, 337
Tracy—Widom distribution, see
distribution, Tracy—Widom

U

Ulam, Stanistaw, 6, 335

Ulam-Hammersley problem, 5, 6, 61,
148

unordered partition, see partition
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Valko, Benedek, 338

Varadhan, Srinivasa S. R., 40, 335
variational problem, 40, 172
Vershik, Anatoly, 7, 60, 80

W

Widom, Harold, 80-82, 130, 274, 337

Wigner, Eugene P, x

Wilf, Herbert S., 26

‘Wishart, John, 338

Wishart matrix, see complex Wishart
matrix

Y
Young
diagram, 20-27, 30-35, 42, 51, 61,
63-66, 68-70, 73, 75-78, 88-91,
103, 123, 129, 147, 149, 152-154,
158, 159, 165-167, 170, 171,
187, 188, 190, 192, 200, 205,
208, 209, 211-219, 230, 231,
245, 254-256, 268, 270, 273,
278,279, 281-283, 287, 326, 336
continual, 33, 42, 167
shifted, 208, 209
graph, 66, 211, 212, 255
lattice, 66
tableau, 21-27, 30, 31, 35, 63, 65-67,
73,75, 88, 154, 158-172, 176,
195, 198-209, 211, 245,
277-283, 287, 288, 326
semistandard, 278-283, 287, 288,
326
shifted, 209
skew, 75
Young, Alfred, 20, 35
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