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accumulation, 185
additive tasks, 73
addressing scheme &, 61
ADIFOR, 34, 83, 120, 152, 185, 220,

224, 256
adjoint

as Lagrange multiplier, 43
complexity, 102
consistency, 67
fixed point iteration, 387
gradient complexity, 84
higher-order, 322
implicit, 372
incremental, 40
mode, 7
nonincremental, 41, 85
of adjoint, 91, 95
of tangent, 91, 98
operation, 65
pairs, 66
procedure, 42
second-order, 100
sensitivity equation, 372
Taylor exponential, 317
variable, 8

adjugate, 44
ADOL-C, 47, 49, 110, 270, 308, 317
advancing, 271
algorithmic differentiation (AD), 1
alias-safe, 63
aliasing, 67
allocation, 61
approximants of intermediates, 304
assignment

incremental, 40, 95
iterative, 93
operator, 112

single, 61, 264
average domain size, 149

biclique property, 205
bough, 271

call tree, 265
chain rule, 23
chance constraint, 337
cheap gradient principle, 88
checkpointing, 261, 278

r-level, 279
binomial, 290
multilevel, 279
offline, 262, 286
online, 262, 294
uniform, 279, 290

chromatic number, 164
code preparation, 139
Coleman–Verma partition, 174
coloring, 164
compatibility requirements, 74
complexity, 73–75, 77, 78

bounds, 61
composition, 306
compressed tensor, 178
compression

column, 163
combined, 173
Curtis–Powell–Reid (CPR), 171
Newsam–Ramsdell (NR), 171
row, 163
simultaneous, 178
two-sided, 176

computational graph
symmetric, 238

consistency
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Copyright © by SIAM. 
Unauthorized reproduction of this article is prohibited.



434 Index

adjoint, 69
derivative, 63
pattern, 170

consistent
primaly, 37

convergence rate, 378
copy-on-write, 65
cotangent, 38
cross-country, 190
Curtis–Powell–Reid (CPR)

seeding, 164

deactivation, 383
deinitializing, 112
derivative

Cartesian, 31
consistency, 63
directional, 36, 161
discontinuous, 335
recurrence, 381
second, 176

difference quotient, 161
differentiable piecewise, 205, 342
differential

algebraic equation, 330
ordinary equation, 327

differentiation
backward, 38
computational, 1
generalized, 345
reverse, 38

divided difference, see difference quo-
tient

dynamic programming, 282

edge-elimination rule, 196
elemental

differentiability, 23
function, 20
partials, 21
task boundedness, 78

elimination
back-, 197
cross-country, 194
edge-, 187
face-, 204

front-, 198
Gaussian, 192
rule, 198
sequence, 215
vertex-, 186, 200

evaluation
graph, 16
procedure, 15

three-part, 18
trace, 4

evolution, 94, 215, 278
extended

Jacobian, 22
system, 21

external memory, 262

feasible partition, 175
finite

selection, 342
slopes, 361
termination, 199

fixed point, 389
forward, 31, 188

compatibility, 62
incremental, 200
mode, 6, 7
motion, 41
nonincremental, 200
propagation, 151
sweep, 41

function
addressing, 93
allocation, 61
composite, 15, 20
elemental, 18, 20
Heaviside, 347
intermediate, 20
kink, 346
pole, 348
reciprocal, 22
rewriting, 257
root, 346
semi-algebraic, 28
step, 347
subanalytic, 29

funnel, 223
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Gaussian elimination, 192
generic rank, 222
global contractivity, 378
gradient, see adjoint

complexity, 83
higher-order, 317
principle, 88
propagation, 37
reduced, 44

graph
bipartite, 195
quotient, 219

Hessian, 145
cost ratio, 180
graph, 236
Lagrangian, 157
reduced width, 180

IEEE arithmetic, 347
implementation

forward, 111
reverse, 115

implicit
adjoint, 372
tangent, 372

incremental
forward, 200
recursion, 40
reverse, 200

independent variable, see variable
index

domain, 147
range, 148

initialization function, 21
instantiation, 15
interaction binary, 166
interface contraction, 220
intermediate, see variable
isolated criticalities, 348

Jacobian, 145, 188, 247
extended, 190
generalized, 361
global, 222
higher-order, 317

local, 222
regularity, 371
transpose, 56
vector, 33

Karush–Kuhn–Tucker, 43, 372
kink function, 346

Laurent
model, 357
number, 351

Levi–Civita number, 340
lifespan, 66
lighthouse example, 337
limited-memory

Broyden–Fletcher–Goldfarb–Shanno
(BFGS), 105

link
strong, 270
weak, 270

local
Jacobians, 222
procedures, 222

locations, 61
LU factorization, 90

Markowitz heuristic, 214
matrix

chaining, 186, 219
compression, 158, 163
reconstruction, 178
seed, 161
sparse, 145
Vandermonde, 168
width, 149

memory
issue, 61
location, 61
randomly accessed (RAM), 63
sequentially accessed (SAM), 48

mode
forward, 6, 7
joint, 270
reverse, 7, 116, 118
selection, 256
split, 270
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vector, 36, 48
motion, 268

advancing, 268
cross-country, 268
recording, 268
returning, 268
reversing, 269

multistep contractivity, 384, 387

Newsam–Ramsdell (NR)
principle, 163
seeding, 168

Newton
method, 367
scenario, 375
step, 241, 376

nonincremental
adjoint, 85

evaluation, 41
form, 97
forward, 200
recursion, 40
reverse, 200

nonlinear
height, 255
width, 255

normals, 38

Odyssée, 120, 264
overloading

operator, 110
overwrite, 4, 62, 66

pairs
compatible, 267

parallel
chain, 295

partial separability, 252
partials

elemental, 33
mixed, 301

partition Coleman–Verma, 174
path connectedness, 148
pathlength, 195, 219
pathvalue, 195, 219
piecewise differentiability, 342

piggyback approach, 376, 393
polynomial core, 22
preaccumulation, 185, 220
preconditioning, 55, 389
preelimination, 213
preferred direction, 335
prevalue, 64, 70
primaly constant, 49
problem preparation, 255
program

branch, 347
overloading, 108
variable, 4

quotient
convergence factor, 379
graph, 275

range size, 150
rank-one example, 245
recalculation, 262
reciprocal, 22
recomputation, 71
recording, 271, 274

sweep, 42
recursion

incremental, 40
nonincremental, 40

reduced width, 180
reflexive, 97
regular

arc, 360
determinacy, 360

related task, 74
return

motion, 262
sweep, 41, 262

returning, 271, 274
reversal, 262, 272

chain, 279
joint, 266, 270
schedule, 261, 262, 264–272, 274–

282, 284–289, 295–297
chain, 287
offline, 280, 282, 286, 287
parallel, 295
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schedules, 280
split, 266, 270
uninterrupted, 296

reverse, 31, 188
compatibility, 62
differentiation, 38
implementation, 115
incremental, 200
mode, 7, 9
motion, 41
nonincremental, 200
propagation, 153
sparse, 155
statement-level, 222
sweep, 41

root function, 346
runtime functional, 75

scarcity, 225
schedule

optimal, 286
offline, 286

reversal, 274, 287, 295
second derivatives, 154, 155
seed

directions, 31
matrix, 161

seeding
Curtis–Powell–Reid (CPR), 164

separability
argument, 150, 253
partial, 155, 248
value, 252

simplified recurrence, 383
source transformation, 120
sparsity, 161

compression, 161
dynamic, 146
internal, 155
pattern, 165
pseudostatic, 146
static, 146

splitting
column, 253
row, 252

stable domain, 348

state
transformation, 18

step function, 347
stochastic optimization, 337
storage location, see allocation
strip-mine, 146
subadditive tasks, 73
sweep, see also motion

return, 118
symmetric

computational graph, 238

TAF, 96, 264, 270, 276
TAMC, 270
tangent

complexity, 80
evaluation procedure, 33
function, 34
implicit, 372
mapping, 96
of adjoint, 98
operation, 34
procedure, 33, 35
propagation, 32
recursion, 33

tape, 64, 262
Tapenade, 34, 96, 276
task

additive, 73
boundedness, 78
computational, 73
homogeneous, 74

Taylor
arithmetic, 309

complex approximation of, 310
calculus, 319
coefficient, 302, 313
coefficient functions, 304
polynomial propagation, 303

temporal complexity, 73, 264
tensor

coefficient, 302, 313
evaluation, 311

time evolution, 264
total recalculation, 276
trace, 115
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transformation
state, 18

tree reversal, 274
triangular nonlinear system, 22
trumpet, 225
two-phase approach, 393
two-way compatibility, 62, 97

value
active, 110
passive, 110
taping, 67

Vandermonde matrix, 168
variable

active, 109
dependent, 6
independent, 6, 113
intermediate, 20
mathematical, 5, 61
passive, 109
program, 61
to-be-recorded, 109

vector
argument, 19, 61
derivative

higher-order, 300
valued function, 26

weak depth, 275
weight functional, 31
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