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Ablowitz—Ladik scattering problem, 48
AKNS method, 5
AKNS spectral problem, 19

Bose-Einstein condensate, 16
Bound state, 41, 63, 86, 117, 192;
see also Discrete eigenvalue

Collision induced timing jitter, 13
Conserved quantities, 6, 17, 19, 42, 47, 87, 91,
128, 129, 201, 203
Coupled NLS equation, 6;
see also VNLS equation

Davey—Stewartson equation, 5

Davydov’s alpha-helix solitons, 229

Diffraction-managed solitons, 16

Diffraction management, 16

Discrete eigenvalue, 36, 64, 66, 70, 73, 78, 80,
102, 103, 105, 111, 114, 159, 161, 171,
176, 177, 179, 182, 191, 194, 232, 240;
see also Bound state

Discrete NLS equation (DNLS), 8, 15

Discrete Schrodinger equation (operator), 208

Dispersion, 10-13

Dispersion managed (DM) solitons, 13, 16

Dispersion management, 13

Eigenfunction, 4, 17, 20
for IDMNLS, 133, 144, 146, 153, 159
asymptotics in z, 139
existence and analyticity, 136, 137, 138
inverse problem, 160, 161, 169

Fermi—Pasta—Ulam problem, 1

Four wave mixing (FWM), 13

Fredholm integral equations, 37, 81, 112,
183

Gel’fand-Levitan-Marchenko (GLM)
equation
for IDMNLS, 178, 179, 183
for IDNLS, 47, 76, 77, 81
for MNLS, 90, 108, 109, 112
for NLS, 18, 34, 37
for the discrete Schrodinger equation, 225
Gordon—Haus jitter, 13
Green'’s function, 21, 50, 51, 52, 55, 65, 94,
134, 135, 211
Group velocity dispersion (GVD), 10

Hamiltonian structure, 42, 43, 45, 87, 88, 91,
128, 129

Integrable discrete NLS (IDVNLS) equation,
8, 132, 190
Integrable discrete NLS equation (IDNLS), 5,
8, 16, 46
Inverse scattering transform (IST), 2-5, 9, 17,
43,76
for IDMNLS, 132, 133-185
for IDNLS, 46, 48-83
for MNLS, 90, 91-113
for NLS, 6, 18, 19-39
for the discrete Schrodinger equation, 209
for VNLS, 90

Jost function

for IDNLS, 49, 50, 62, 63, 72, 81
asymptotics in z, 57, 59
existence and analyticity, 53, 55-57
symmetries, 65

for MNLS, 92-95, 105, 112
asymptotics in &, 97
existence and analyticity, 95

for NLS, 20-22, 31, 37
asymptotics in &, 25
existence and analyticity, 22
symmetries, 28
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256 Index
Kadomtsev—Petviashvili equation (KP), 5 for the discrete Schrodinger equation, 216,
Kerr effect, 10, 14 221,227,228
Korteweg—de Vries equation (KdV), 1 Reflectionless potential
discrete Schrodinger equation, 221, 223, 224
Lax pair, 3, 8, 91, 230 IDMNLS, 172, 173
IDNLS, 74, 83
Matrix nonlinear Schrodinger equation MNLS, 169
(MNLS), 7, 16 NLS, 40
Maxwell’s equations, 12, 14 Riemann—Hilbert problem, 4, 17, 19, 31, 47,

69,70, 90, 104, 105, 146, 160, 161, 220
Neumann series, 22, 23, 25, 53-56, 95, 96,

136-138, 205, 213, 214 Scattering data, 3, 4, 17, 18
Nonlinear ladder network, 5, 17, 209, 210, for IDMNLS, 142, 146, 164
217, 224, 226-228, 240-242 characterization equations, 144
Nonlinear optics, 9, 16 inverse problem, 161, 169
Norming constant reflctionless case, 172
for IDMNLS, 146, 148, 166, 172, 176, 177, symmetries, 148, 154, 157, 160
185, 191, 192, 198 time-dependence, 183, 184
symmetries, 149, 153, 154, 156, 158 for IDNLS, 47, 59, 61, 65, 83
time-dependence, 184 inverse problem, 68, 71
for IDNLS, 63, 64, 65, 72,75, 78, 83 reflectionless case, 74, 83
symmetries, 64, 65, 66, 67 symmetries, 65, 75, 76
time-dependence, 82 time-dependence, 81
for MNLS, 101, 102, 105, 114, 117 for MNLS, 97, 102
symmetries, 104 characterization equations, 101, 104
time-dependence, 113 inverse problem, 105, 106
for NLS, 27, 28, 31 reflectionless case, 113, 116
time-dependence, 38 symmetries, 103
for the discrete Schrodinger equation, for NLS, 25, 39
220-222, 225,227, 228 characterization equation, 26
inverse problem, 31
Optical amplifiers, 10, 11 reflectionless case, 40
Optical fiber, 6, 7,9, 13, 14 symmetries, 29
Optical formats (“NRZ, RZ”), 11, 12 time-dependence, 37
for the discrete Schrodinger equation, 215,
Parseval’s identity, 37, 80, 111, 182 216,217, 221, 226, 228
Poisson brackets, 43—45, 89, 129 Self-dual Yang-Mills equations (SDYM), 2
Polarization shift, 3, 17, 91, 125, 196, 201 Solitary wave, 1, 2, 8, 16
Polarization vector, 91, 114, 115, 117, 120, Soliton, 1,2, 3,6, 8, 11, 12, 38
121, 190, 191, 194 IDMNLS, 185, 186
Projection operator, 32, 71, 106, 162, 169, composite, 177, 185
170, 221 fundamental, 177, 185, 190, 191
IDNLS, 47, 83, 84, 85
Quasi-linear modes, 13 IDNLS with a potential term, 240
NLS, 39
Reflection coefficient NLS with a potential term, 232
for IDMNLS, 146, 149, 159 nonlinear ladder network, 228
symmetries, 151, 153, 154, 156-158, 171 Toda lattice, 227
time-dependence, 184 VNLS, 91, 113, 114
for IDNLS, 63 Soliton phase shift, 3, 10, 19, 42, 47, 87, 91
symmetries, 66 Spectral (scattering) parameter, 4, 33, 63, 64,
time-dependence, 82 146, 220, 229, 230, 231, 234, 235, 237,
for MNLS, 101, 105 241
symmetries, 102 Strong coupling, 239, 240
time-dependence, 113 Symmetry reduction
for NLS, 27, 31 for IDMNLS, 164, 165
time-dependence, 38 for IDNLS, 64, 65
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for MNLS, 102, 155
for NLS, 8, 28

Time-independent Schrodinger equation
(operator), 209

Toda lattice equation, 5, 17, 209, 210,
226

Trace formula, 29, 31, 67, 104, 159

Transmission coefficient, 41, 86, 114, 117,
186, 190, 192, 194, 206, 225
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Vector nonlinear Schrodinger equation
(VNLS), 6-8, 16; see also Coupled
NLS equation

Volterra integral equations, 22, 25, 95

Wavelength-division-multiplexing (WDM), 12
Wronskian, 25, 26 59, 61, 66, 97, 98, 142, 147,
151, 215, 216

Zakharov—Shabat (ZS) spectral problem, 19
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